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[Ipumepnass pabouass mporpamma (manmee IIporpamma) mo  yueGHOMY
npeametry «®duszuka» paszpaborana Ha ocHoBe DPI'OC OOO, Ilpumepnoi
porpamMMbl BOCIIUTaHUA, C YYETOM pacHpeleEHHBIX MO KJlaccaM IMPOBEPSIEMBIX
TpeboBaHMil K pe3ynbTaTam ocBoeHHs OCHOBHOI 00pa3oBaTeIbHON MpPOrpaMMbl
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

ITosicHuTeIbLHASA 3aNMUCKA

O01mas xapakTepucTuka y4e0Horo npeamera «@Puzuka»

Kypc ¢usuku — crucreMooOpa3yromuii Juisi eCTEeCTBEHHO-HAYUHBIX YU4eOHBIX
MIPEIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUM,
HM3y4aeMbIX XHUMHEH, OHOJorHel, acTpoHOMHEH U Qu3nueckold reorpadueil.
@u3nka— 3TO MPEAMET, KOTOPbI HE TOJBKO BHOCHT OCHOBHOW BKJIaJ B
€CTECTBEHHO-HAYUHYI0 KapTUHY MHpa, HO U MPEIOCTaBIseT HauOojee SCHbIC
oOpa3libl MPUMEHEHHS HAy4HOTO METOJAAa IO3HaHWsS, T.e€. Crocoda MOIydeHUs
JIOCTOBEPHBIX 3HaHUI 0 Mupe. Hakonel, pusnka — 3T0 npeameT, KOTOPbIil HapsIy C
JPYTUMH €CTECTBEHHO-HAYYHBIMU MpeIMeTaMU JOJDKEH JaTh OO0yYarouuMcs
NpeACTaBICHHE 00 YBJIEKATEIbHOCTH HAYYHOTO HCCIEIOBAaHUS U PaJOCTH
CaMOCTOSITEIIbHOTO OTKPBITHSI HOBOTO 3HAHUSI.

Opnna U3 THaBHBIX 337a4 (PU3MYECKOTO O00pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTU U
WHTEpeca K HayKe y OCHOBHOW MacChl OOYydYarolIuxcsi, KOTOpbIE B JalibHEHIIIEM
OyIyT 3aHSThl B CaMbIX pPa3HO-00pa3HbIX cdepax AesTenbHocTH. Ho He meHee
BAKHOW 3a7adeil SIBISETCS BBISIBICHUE W TMOATOTOBKA TAaJaHTJIMBBIX MOJOABIX
JOJeN NI MPOJOJDKEHHS 00pa3oBaHWs W JalibHEWIed mnpodeccuoHanbHOU
JEATEIBHOCTH B OOJACTU €CTECTBEHHO-HAYYHBIX MCCJICIOBAHUN U CO3JaHUU
HOBBIX TeXHOJoru. CoOrjacHO NPUHATOMY B MEXIYHAPOJAHOM COOOIIECTBE
onpeneneHno, «EctecTBeHHO-Hay4YHAasi TPAaMOTHOCTh — ATO CITIOCOOHOCTH YeJIOBEKa
3aHUMAaTh AaKTUBHYIO TPAXKJIAHCKYI0 TO3UIMI0 MO OOIIECTBEHHO 3HAYUMBIM
BOIPOCAM, CBSI3aHHBIM C €CTECTBCHHBIMM HAayKaMH, W €ro TOTOBHOCTH
MHTEPECOBATHCA €CTECTBEHHO-HAYYHBIMU HAEAMHU. HaydyHO TIpamMOTHBIN 4YeNIOBEK
CTPEMHUTCS  y4acTBOBaTh B  apryMEHTHUPOBAHHOM OOCYXJCHUU MPOOJIEM,
OTHOCSIIUXCS K €CTECTBEHHBIM HAayKaM M TEXHOJIOTHSIM, YTO TpeOyeT OT HEero
CHENYIOIINX KOMIIETEHTHOCTEM:

HAy4YHO OOBSICHATH SBJCHUS, OIEHWBATh U TOHUMAThb OCOOCHHOCTH
HAay4YHOI'O UCCIIE/IOBAHU,

MHTEPIPETUPOBATHh JAaHHBIE U UCIIOIb30BaTh HAYYHBIE J10KA3aTENIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

N3yuenue ¢u3uKu cocoOHO BHECTH pelIaroluii BKIad B (OpMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH O0yYarOIIUXCS.

Hesun n3yyenust yueOHoro npeamera «@u3uka
Lenu wu3ydyeHus (U3MKKM HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
ormpenenensl B Konnenmmu mnpenonaBanusi ydyeOHoro mpenmera «Dusukay B



oOpa3zoBaTenbHbIX  OpraHu3auusx Poccwiickoit ~ ®Denepainuu, peaar3yOLIMX
OCHOBHBIE  00I1€00pa30BaTEIbHbBIE MPOrPaMMBbI,  YTBEPKAEHHOW  pelIeHHEM
Kosnernn MunuctepctBa mnpocemieHus Poccuiickoir deneparuu, MPOTOKOJI OT
3 nexadps 2019 r. Ne [TK-4BH.

Henu nzydyenus: Gpu3nku:

npuoOpeTeHre MHTEepeca U CTpeMJICHUs OOydYarouuxcsi K HaydyHOMY
U3YYCHUIO  TPUPOJABI, Ppa3BUTUE HMX  MHTCIUIEKTYalIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJIe TO3HAHMUA U (OPMHUPOBAHUE
MCCJIEI0OBATEIBLCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(dopMupoOBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

(opMHpOBaHUE TMPEACTaBICHUN O ponu (U3UKHA JJIs Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEACTaBICHHMM O  BO3MOXHBIX  cdepax  Oymayuied
npo(eCCUOHANBHOM  NI€ATEIbHOCTH, CBSA3aHHOM C (U3HUKOM, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHUH.

JlocTmkeHne 3TUX IieJied Ha ypOBHE OCHOBHOIO 0O0IEro o0pa3oBaHUs
o0ecrieunBaeTCs PelICHUEM CIEAYIOUX 3a/1ay:

npuoOpeTeHrue 3HaHUW O  JHUCKPETHOM  CTPOEHUM  BEILECTBA, O
MEXaHUUYECKHUX, TETUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

MpUOOpPETEHUE YMEHHUI ONMUCHIBATH U OOBSICHATH (PU3NYECKUE SIBIICHUS C
UCITIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUN;

OCBOCHHME METOJOB PpEIICHHUA MPOCTEHIIMX pPAcu€THhIX 3adad ¢
UCIIOJIb30BaHWEM  (PU3WYECKUX  MOJENel, TBOPYECKUX U MPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHIM HAOIIOATh MPUPOIHBIC SBICHHUS U BBIMOJIHSATH OMBITHI,
nJabopaTopHbie pabOThl M IKCIEPUMEHTAIBHBIC UCCIEIOBAHUS C HCIIOIh30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE TPHUEMOB PabOThl ¢ WHOOpMaIueln (GU3NIECKOTO CoAepKaHuUs,
BKJIIOYasi WHGOPMAIMI0 O COBPEMEHHBIX JOCTIDKCHUSX (U3MKKM;, aHAIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O chepaMu NPodheCCHOHAIBHOM JeATeIBHOCTH, CBSI3aHHBIMH C
(GbU3UKOM, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMU Ha JOCTHXKCHUSX
(bu3MYeCcKO HAYKH.

Ha ocHoBe m3yuenusi matepuaia Kypca (pU3MKH MPOAOKATH Pa3BUBAThH Y
yuamuxcsi ¢ HOJIA MbICIUTENbHBIC OIEpalud, MpU U3YYCHUH (HUINUECKUX
3aKOHOB, TEOpPU; O0OpPA3HOro, JOTHYECKOTO MBILUICHUS, MPU PEIICHUU 3a]1ay;
pa3IMyYHbIe BHUJIBI MAMATH W BHUMAaHUWS, MPU U3YYCHUU HAYYHOU JEATECIBHOCTH
YYEHBIX; (OpPMHUPOBATH HAYYHYIO pe4Yb, C TOpUMEHEHUEM (U3HUECKOU
TEPMUHOJIOTMM Ha BCEX JdTamax OOyYeHHs] M OCYIIECTBISATH KOPPEKIUIO
JIBUTATEIBHBIX HAPYIICHUH TIPU BBIMOJTHCHUH MPAKTUYECKUX 3aJaHuil WIN
nabopaTopHbIX paboT. MakcCUMalbHO CBSI3BIBaTh NPUOOpETaeMble 3HAHUS C
NPaKTUYECKON JEATEIbHOCThIO M MOBCEAHEBHOM XM3HBIO YYaIMXCS, PAa3BUBATh
y4eOHYI0 MOTHBAIMIO K TO3HABATEIHHOMN JAEITEIbHOCTH.



IIpuHUMOBI M MOAXO0ABI K peajiu3alui NPUMEPHON aJaNITUPOBAHHOU
NpoOrpaMMmbl

Junamuunocms  6ocnpuamus  yueonozo mamepuana. Ilpennonaraer
UCIIOJIb30BAHUE 3aJlaHUi TI0 CTENEeHW HapacTaromeid TtpyaHocTH. Cremyer
nonouparb 3a7aHusi, TPU BBIMNOJHEHUU KOTOPBIX HCIIONB3YIOTCS JACHCTBUS
Pa3IMYHBIX aHAJIM3aTOPOB: CIIYXOBOT'0, 3PUTEIILHOTO, KHHECTETUYECKOTO.

Ipunyun npooykmusHou obpabomku ungopmayuu. B 1ensx Tydmiero
YCBOGHHUSA TpenMeTa, pabodasi mporpaMma COCTAaBISIETCA TaKUM 00pa3oM, YTOOBI
UMETh BO3MOXHOCTh YBEJTMYHUTH KOJIMYECTBO YAaCOB MO BCEM TE€MaM, MCKIIIOUUTH
HeoOs3aTeNIbHbIE TEMBI, COKPATUB 00BEM TEOPETHUECKOr0 MaTepuaja, COXpaHUB
MpU 3TOM KaKk MUHUMYM Oa30BbIil YpPOBEHb MOJATOTOBKU OOy4YarOUIUXCs. Y IEeTUTh
Oonplllee BHUMaHWE HATJISATHO-IMIUPUYECKON AEATeTbHOCTH. Teopusi MOXKET
u3ydarbcs 0e3 BBIBOJA CIOXKHBIX (opMyil. 3ajgaud, TpeOyrollne NpPUMEHEHUs
CIIO)KHBIX MaTEMaTHYECKUX BBIYMCICHUH M (OpMyI, pelarTcs B KiIacce C
noMoulblo yuutens. B ydeOHbI mporecc HEOOXOOUMO BKJIIOYATH 3a/laHusl,
IpEIoJarape caMoCTOATENbHYI0 00paboTKy HH(pOpMaluu 00ydaroIUMuUCs C
UCIOJIb30BAaHUEM JIO3MPOBAHHOM MOATANHOM noMoluu nexaarora. [IpenBaputenbHo
yuuTenb o0ydaeT paboTtarh ¢ MHQoOpManuend mo oOpasiy, alfOPUTMY, BOIPOCAM.
OOyuaroluiicss OCYIIECTBISET NEPEHOC IOKa3aHHOro crocoba o0padoTKH
uHGOpMAIMU Ha CBOE MHIMBUyaJIbHOE 3a/laHuE.

lpunyun UHOUBUOYANbHO-OUD D epeHyupo8aHHo20 nooxooa. [Tpu
pealn3anid  aJalTHPOBAHHON  MPOTpaMMbl ~ HEOOXOAWMO  HCIIOJIb30BaTh
i pepeHInpPOBaHHBIN MOAXO0A K KaKI0MY OOy4YaroIIeMy COTJIacCHO €ro JAMarHo3a
u pexkomennauuii IIMIIK. B mpouecce oOydeHHs, y4UTENb YYUTHIBAET TaKUE
O0COOEHHOCTH O0yYarolmerocs, Kak pa3BUTHE JBUTATENbHOW CQepbl, HapylIeHUE
oOmieir MOTOpUKH (00IIMas HAMPSHKEHHOCTh WJIN BSJIOCTh, HETOYHOCTH JBIKCHHH,
napajdud, napes3bl, HaJIW4hMe MX OCTATOYHBIX SBJICHHM); OCOOCHHOCTH
paboTOCIOCOOHOCTH (yTomisiemocTsb, UCTOLIAEMOCTb, paccestHHOCTb,
IPECHIIIAEMOCTh, YCUAUYUBOCTh, TEMI pabOThI; yBEJINYEHHE KOJINYECTBA OLINOOK K
KOHIy YpOKa WJIM IPU OJHOOOpA3HbIX BUAAX JEATEIBHOCTH). TOHKHE IBHKEHUS
nanblieB HEpa3BUThl MpPAKTUYECKH Yy Bcex oOywaromumxcsa. Ilostomy mnepen
YUUTEJIEM CTOHUT 3ajjaua COBEPIICHCTBOBAHUS JIBUKEHUI M CEHCOPHOTO Pa3BUTHUSA
IIpU BBITIOJTHEHUN TPAKTUYECKUX M JabopaTopHbIXx paboT. [Ipm HemocTaTouHOM
Pa3BUTUM YCTHON peYM, TYTOyXOCTH MpPH TMPOBEACHUU TEKYIIET0 W WUTOTOBOTO
KOHTPOJISI HUCTOJB3YeT METOJbI, OOJETYaroIine IOCTHKEHHUS TOJI0XKUTEILHOTO
pe3ynbTaTa ¥ He TPaBMHUPYIONIYIO ICUXHUKY 00YJaroIIIXCsl.

Ipunyun momusayuu K yuenuro. ITOT IPUHIUI TOIPA3YMEBAET, YTO KAXK10€
y4yeOHOe 3aJjaHue JOJIKHO OBITh YETKUM, T.€. O0OyYaIOIUNCs AOIKEH TOYHO 3HATh,
YTO HAJO0 cHejarTh I MOJMydyeHHus pesynbrata. Y oOydaromierocss B cliiydae
3aTpyJHEHHs JOJDKHA OBITh BO3MOXKHOCTH BOCIIOJIB30BaThCsl OMOPOM MO 00pasiyy,
0 AJITOPUTMY (3a0BLT - TOBTOPIO - BCIIOMHIO - CHIEJIAI0).

OpnuM W3 MyTed NOBBIIICHUS MOTUBAUMU U 3PPEKTUBHOCTH Y4eOHOI
JESITEIbHOCTH SABIIIETCS BKIIIOUEHHUE YYAIIUXCS B Y4eOHO-HCCIEAOBATEIbCKYIO U
IIPOEKTHYIO I€ATEIbHOCTh, KOTOpPAasi UMEET CIEAYIOIINE OCOOEHHOCTH:



® IIeJTH U 337291 STUX BUOB JCATEILHOCTH YUAIXCS OMPEACIISTFOTCS
KaK UX JINYHOCTHBIMA MOTHUBAMH, TaK U COLIMAIIBHBIMU. DTO O3HAYAET, UTO
Takas JEATeITbHOCTh JTOJDKHA OBITh HAIlpaBJICHA HE TOJHKO Ha MOBBIIICHHUE
KOMIIETCHTHOCTH TOAPOCTKOB B TIPEAMETHOW OOJACTH OIpeneIeHHBIX
y4eOHBIX TUCIUIUIMH, HE TOJBKO HAa Pa3BUTHE MX CIIOCOOHOCTEH, HO W HA
CO37aHue MPOAYKTa, UMEIOIIETO 3HAYUMOCTh IS IPYTHX;

e y4eOHO-HCCIICIOBATEIbCKAs W TPOCKTHAsT JEATEIHHOCTh JIOJDKHA
OBITH OpPraHW30BaHa TAaKUM 00Pa30M, YTOOBI YHAIIUECs] CMOTJIN PEean30BaTh
CBOM TOTPEOHOCTH B OOIICHUH C OJHOKJIACCHUKAMH, YUUTCISIMH WU T. 1.
Ctpost pa3nIMyHOrO pojJa OTHOIIEHHS B XOJie IeJICHANpaBICHHOMH,
MOMCKOBOH, TBOPYECKOH U TMPOAYKTHUBHOW JEATEIHHOCTH, YyYaIlHecs
OBJIJICBAIOT HOPMAaMH B3aMMOOTHOIICHHUM C Pa3HBIMU JIIOJIbMU, YMEHUIMHU
NepexoanTh OT OJIHOTO BHJA OOIIEHUS K JAPYroMmy, NpUOOPETaOT HABBIKU
WHJUBUYAIbHOM  CaMOCTOSTENbHOM pabOThl U COTPYJAHUYECTBA B
KOJUIEKTHBE;

e opraHu3anmsi Y4eOHO-HCCIEAOBATEIIBCKUX H TMPOEKTHBIX padoT
oOyyJarommxcst obOecrnieunBaeT coueTaHue Pa3JIMYHbBIX BUJIOB
MO3HABATEIILHON JCATEIBHOCTU. B 3THX BUIaxX NEATEIbHOCTH MOTYT OBITh
BOCTpEOOBaHbl  MPAKTUYECKH  JIFOOBIE  CIIOCOOHOCTH  MOJPOCTKOB,
peaan30BaHbl JIMYHBIC MPUCTPACTHS K TOMY WM MHOMY BUJY I€SITEIIHHOCTH.

XapakrepucTiKa 0c00bIX 00pa30BaTebHbIX OTPEOHOCTEI

® HENPEPHIBHOCTH KOPPEKIIMOHHO-Pa3BUBAIOILETO nporecca,
peann3yeMoro Kak 4yepes cojep:kaHue oOpa3oBaTeNbHbIX 00JacTel, TaK U B
MPOIIECCe UHINBHUAYAbHONU PaOOTHI;

® BBEJCHUE B COJIEp)KaHUE OOYyYECHUsS CIEUHAIBHBIX Pa3eioB, HE
npucyTcTByromux B IIporpaMmme  HOpMaiabHO  Pa3BUBAIOLIUMCS
CBEPCTHHKAM,;

® HCIIOJb30BAaHUE CIICHMAIBHBIX METOJIOB, IPUEMOB U CPEACTB
oOydyeHuss (B TOM 4HCIE CIEHUATU3UPOBAHHBIX  KOMITBIOTEPHBIX
TEXHOJIOTHIA), 00ECTIEYNBAIOIINX PeaTU3aIII0 00yUCHUS;

® UHAUBUIYyanu3alus o0yueHus TpeOyeTcs: B OOJbllIel CTENEeHH, YEM
JUTsl HOPMATUBHO Pa3BUBAIOLIETOCA 00yYarolerocs;

® HEOOXOJIMMO UCIIOIb30BaHUE OINOp C JeTanu3anuei B Qopme
QITOPUTMOB JIJII KOHKPETU3AllUU JICUCTBUM TIPH CaMOCTOATENLHON paboTe,
oOecrieueHne 0COOOW TIPOCTPAHCTBEHHOM M BPEMEHHON OpraHu3aIluu
o0pa3oBaTeILHOM CPeIbI.

e crienuaibHOEe O0yueHHE «IEePeHOoCY» CPOPMHUPOBAHHBIX 3HAHUU U
YMEHUMN B HOBBIE CUTYaAILIMH B3aUMOAEUCTBUSA C IEHCTBUTEILHOCTHIO;

e clielMaibHasl TIOMOIIb B Pa3BUTHU BO3MOXHOCTEH BepOaibHOU U
HeBepOabHOW KOMMYHUKAIIMHM HA YPOKaX (PU3UKHU.

Mecto yueOHOro npeamera «Pusnka» B y4eOHOM IIaHe
B coorBerctBun ¢ ®I'OC OOO ¢usuka sBuserca o00sS3aTeIbHBIM



MpeIMETOM Ha YPOBHE OCHOBHOTO 00IIero ooOpas3oBaHus. JlaHHas mporpamma
npeaycMaTpuBaeT u3ydeHue (U3MKU Ha 0a30BOM ypoBHE B oObéMe 1o 2 9 B
Hexemto B 7, 8,9 m 10 xmaccax.

Conepxxkanue yueOHoro npeamera « Dusuka»

7 kaace

Paznen 1. ®u3uka v €€ poJib B NO3HAHUYU OKPY:KAKOIEr0 MUPA

®usuka — Hayka O npupone. BieHUs OPUPOIbI (MCl). dusnyeckue
ABJICHUSI: MEXAHWUYECKHUE, TEIUIOBBIE, JJICKTPUYECKHE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE.

dusznueckue BennuuHbl. U3mepenue ¢usznueckux BennuunH. Dunveckue
npudopsl. [lorpemHocts u3mepenuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u Jpyrue ecTecCTBEHHbIE HAyKHM HM3y4alOT MPUPOLY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBXKEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpavyuu

1. Mexanuyeckue, TEIUIOBBIE, 3JEKTPUYECKUE, MarHUTHbBIC, CBETOBBIC
SIBJICHUSI.

2. dusndeckue MpuOOPsI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

U 1IU(GPOBBIM MPUOOPOM.

Jlabopamopnwie pabomeul u onvimol’

Omnpenenenne 1eHbl JeJIeHUs KAl K3MEPUTEIHLHOTO MPUOopa.
N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MajbIX TEJl.

N3Mepenue temreparypsl Mpy MOMOIIM KUJKOCTHOTO TEPMOMETPA U
JIaTYUKA TEMIIEPATYPHI.

6. [IpoBeneHne wuccneqoBaHUs MO MPOBEPKE THUIOTE3BI: JAIbHOCTH
noJi€Ta IMIapvKa, MyIMIEHHOTO0 TOPU30HTAIBHO, TeM OOJIbIlle, YeM OOJIbIIE BHICOTA
ITyCKa.

Pa3znes 2. [lepBoHayasibHbIE CBEACHUS 0 CTPOEHNH BellleCTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBi>kenne wyactull BemiectBa. CBsI3b CKOPOCTH JIBUKEHUS YacTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumomelicTBue YacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(kpucTaMyeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJICKYJIIpHBIM CTpoeHreM. OcoOeHHOCTH

agbrwbE

1 MC — 31eMeHTHI COACPIKAaHUA, BKIIHOYAKOIMHNE MEKIPEAMETHBIE CBA3H, KOTOPLIC HOIIp06He€ PACKPLITEL B TEMATUYECKOM
IIJIaHUPOBAHUH.

2 3pech U Aanee NPUBOIUTCS PACIIUPEHHBIH IepedeHb 1a00paTOPHBIX PaOOT U OMBITOB, H3 KOTOPOTO YUUTENb JAENaeT BHIOOD MO
CBOEMY YCMOTPEHHIO M C y4ETOM CIIMCKA SKCIIEPUMEHTAIIbHBIX 33/IaHUH, IpesiaraeMbix B pamMkax OI'D no ¢usuxe.



arperaTHbIxX COCTOSIHUM BOJBI.

Jemoncmpayuu

1. HaoGmronenre 6poyHOBCKOTO IBUKEHUS.

2. HaGmonenne nuddysun.

3. HaOmronenne  sBieHui, OOBSCHSIOMIMXCA  NPUTSKEHUEM WU

OTTaJKUBAaHUEM YACTHUII BEIIECTBA.
Jlabopamopnuie padbomul u onvimol

1. OneHka pauameTpa aTroMa METOAOM pAIOB (C  HMCHOJb30BAHUEM
dboTorpadwuii).

2. OnpIThl IO HAOTIOJEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

3. OnbITel 1O  OOHApYXEHUIO  JEUCTBUS CHII  MOJIEKYJISPHOTO
PUTSHKEHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJAECTBHE TeJl

Mexannueckoe IBHKEHUE. PaBHOMEpDHOE M HEpPaBHOMEPHOE JIBH)KCHHUE.
Ckopocts. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacd€r mytu u
BPEMEHU JBUKCHUS.

SIBnenne uHepuuMu. 3aKOH MHEpUUU. B3aumonelcTBUE TEJ Kak NMpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBsI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IUHULIE
o0BbEMa BellecTBa.

Cuita KaK XapakTepUCTHKa B3auMOoJeucTBUsA Tell. Cuia ynpyrocTy M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUJIa
Tsokectd. Cuna Tsbkectu Ha napyrux miaHerax (MC). Bec tena. HeBecomocTs.
CoxeHune CHJI, HallpaBJICHHBIX 110 OAHOW npsiMoil. PaBHonencTByomas cui. Cuna
TpeHusi. TpeHHe CKOJIbKEHUS U TpeHue Nokos. TpeHue B NpUpOAEe U TEXHUKE
(MCO).

Jlemoncmpavyuu

1. HaOmronenne MexaHH4ecKOoro ABMKEHUS Tea.

2. N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

3. HabGmronenue siBjeHUST MHEPIIHUH.

4, Hab6nronenune n3MeHeHust CKOPOCTH MPY B3aUMOJICUCTBUH TEll.

S. CpaBHeHHE Macc MO B3aUMOJIECTBUIO TEII.

6. CrnosxeHne CuJl, HalpaBJICHHBIX 110 OJTHON TIPSIMOA.

Jlabopamopnuie padbomut u onvimol

1. OnpeneneHue  CKOPOCTH  PaBHOMEPHOTO  JBWXKEHUs  (IIapuka
B JKUJIKOCTH, MOJIEJIN AJICKTPUUECKOTO aBTOMOOUJIS U T. 11.).

2. Onpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue mI0OTHOCTH TBEPAOTO Tea.

4, OnBbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD paCTSIKECHUS
(medopmarun) IpyKUHBI OT TPUITIOKEHHON CHJIBI.

d. OMnBIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHUS

OT Beca TeJa U XapaKTepa COMPUKACAIOIINXCSI TOBEPXHOCTEM.
Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH 1 ra30B
Hanenune. CriocoObl YMEHBIIICHHS M YBETMUEHUS JaBieHus. JlaBieHue rasa.



3aBUCMMOCTh JaBJEHUS raza OT 00BEMa, Temmeparyphl. llepemada maBieHUs
TBEPIBIMU TEJIaMH, KUJIKOCTAMH M Tazamu. 3akoH [lackans. [lneBMaTmueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUSl >KUJKOCTU OT TiyOuHbl. ['mapocraTmueckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emiu u armocepHoe naBiaeHue. [IpuyuHbI CylecTBOBaHUS
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUSI.

JlelicTBUE )KUJIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEJIO. BrITasIKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu
3aBUCUMOCThH JaBJCHUS ra3a OT TeMIEPaTyphI.

[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyeckuu mpecc.

[IposiBnenue nelcTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCHUMOCTH BBITAJIKUBAIONIEH CUIIBI OT 00bEMA TOTPYKEHHON YacTU
T€Ja U IJIOTHOCTH JKUIKOCTH.

7. PaBeHCTBO BBITAJIIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUKOCTH.

8. VcnoBue miaBaHusA TeN: [UIABAHWE WM MOTPYKEHUE TEl B
3aBUCUMOCTH OT COOTHOIICHUS TIJIOTHOCTEH Tela U KUJIKOCTH.

Jlabopamopnwie padbomul u onvimol

okowdE

1. HUccinenoBanue 3aBUCHUMOCTM Beca Tela B  BoAe OT 00BéMa
MOrPYKEHHOM B )KUIKOCTh YACTH TeEJa.

2. OnpeneneHue BBITATKUBAIOIIEH CHIIBI, JEUCTBYIOLIEW Ha TEJNO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHUJIbI, JEUCTBYIOIIEH HA
TEJO B KUJIKOCTH, OT MacChl TeJia.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAIKUBAIOIICH CHIIBI,

JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHON B KUIAKOCTh YaCTU
T€Jla U OT INIOTHOCTHU KUIKOCTH.

S. KoHcTpynpoBanue apeomerpa WIM  KOHCTPYMPOBAHHME  JIOJIKH
U OolpeaeeHue €€ rpy30I0JbEMHOCTH.

Paszpges S. PaGoTra 1 MOIIHOCTB. JHePrus

Mexanuueckasi padota. MOILIHOCTb.

[IpocThle MeXaHW3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. I[lpaBuio
paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckasgs oHeprusa. KuHernueckas M INOTEHLMAlbHAs DJHEPIUS.
[IpeBpailieHrie OTHOTO BHIa MEXAHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu

1. IIprMepbI IPOCTBIX MEXAHU3MOB.



Jlabopamopnwie padbomut u onvimol

1. Onpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBHXKCHHUH
T€JIa IO TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccnenoBanne ycioBUil paBHOBECHS pblyara.

3. N3mepenue KIIJ[ HaKJTIOHHOM MJIOCKOCTH.

4, N3ydeHne 3aKk0Ha COXPAaHEHHSI MEXaHUYECKOW SHEPTHUU.

8 kiacc

Paspnes 6. TenioBbie siBJICHUA

OCHOBHBIE TIOJIOKEHUSI MOJEKYJIIPHO-KUHETHYECKOW TEOPUM CTPOCHHUS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAIOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPAOro, KUAKOIO W Ta3000pa3HOTO COCTOSHHUN BEIIECTBA.
Kpucramnmnueckue u aMmopgueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKON TEOPHH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHUS
4acTHL.

Buytpennss osHeprus. CnocoObl HM3MEHEHMS BHYTPEHHEW SHEpPruu:
TerIonepesaya U COBEPILECHHE paboThI. Bunbl TEIUIONEepEaauHn:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3ITyUYEHHUE.

KonuyecTBO TemnoTel. YaenbHas TEIIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEIJIOBOE PaBHOBECHE. Y paBHEHUE TEIIOBOIO OanaHca.

[1naBneHue U OTBEpAECBaHUE KPUCTATUIMYECKUX BEIIECTB. Y IeNbHAs TEIUIOTa
maBieHus. [lapooOpazoBanne u konpaeHcanus. Hcmapenue (MC). Kunenwue.
VYaenbHas Temiota napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEPATypbl KUIIEHHS OT
aTMoc(epHOro naBieHus. BiaxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTA CTOPAHUS.

[Ipunmuner  pabotel  TemmoBbix — aurateneir.  KIIJI — TemoBoro
nBHUTaTels. TerioBble BUTAaTeNN U 3alIuTa okpyxkaroriei cpeast (MC).

3aKOH COXpaHEHUs U MPEBPALICHUs] SHEPTUU B TeI0oBbIX nporeccax (MC).

Jlemoncmpavyuu

1. Hab6mronenne 6poyHOBCKOTO JIBHIKECHHUSI.

2. Hab6mronenue nuddysuu.

3. HabGnroneHue siBJICHUI cMaurBaHUS ¥ KalTWJUTSIPHBIX SIBJICHHM.

4, HaOmronenue TenioBoro paciuimpeHus Ted.

5. V3MmeHeHue naBlieHHWs Ta3a NPH HW3MEHEHUU 00BbEMa M HarpeBaHUU
WM OXJTAKICHUH.

6. [TpaBuna u3MepeHus TeMIiepaTyphbl.

1. Bunae! Tenmonepenayu.

8. OxJnaxieHue pu COBEPIIICHUHN PaOOTHI.

Q. HarpeBanue npu coBepiieHH# pabOThl BHEITHUMU CHUJIAMHU.

10. CpaBHeHHE TEIUIOEMKOCTEN PA3TMYHBIX BEIIECTB.

11. HaOmronenune KUneHus.

12. HalGnrogeHue moCcTOSHCTBA TEMITEPATypPhl MPHU TJIABJICHUH.
13. Mopenu TEIUIOBBIX ABATATEIEH.
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Jlabopamopnwie padbomut u onvimol

1. OnpiTl 1O  OOHApYXKEHUIO  JEHUCTBUA CHJI  MOJIEKYJSIPHOTO
MPUTSKECHHUS.

2. OMnBITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OneITHl 10 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHHUS T'a30B, KUIAKOCTEH
Y TBEPJBIX TEII.

4, Omnpenenenue gaBjieHUs BO3ayXa B OalsIOHE IINPUIIA.

S. OnebITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIEHHUS BO31yXa OT €ro
00BbEMa U HArPEeBaHUS UM OXJIAXKICHUSI.

6. [IpoBepka THUIIOTE3bl JWHEHWHON 3aBUCUMOCTH JJIMHBI CTOJIOWMKA
KUJKOCTH B TEPMOMETPUUECKON TPYyOKE OT TeMIIEpaTyphl.

1. HaOnronenne m3MeHEHHs] BHYTPEHHEW HSHEpPruM Teja B pe3ysbTaTe
TEIJIoNepeaul U padOoThl BHEITHUX CHJL.

8. HccnenoBanue sBiIeHUs TEINIOOOMEHA MIPU CMEIIMBAHUM XOJIOAHOU U
ropstuer BOJIBL.

9. OnpeneneHue KOJIUYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJOW IIpHU

TEIJI000MEHE C HArPEThIM METATUYECKUM UITUHIPOM.

10. Ompenenenue yaelbHON TEIIOEMKOCTH BEIIECTBA.

11. HccnepoBanue mporiecca uCIapeHusl.

12. OmnpeneneHue OTHOCUTENHLHOMN BIAXKHOCTH BO3TyXa.

13. OmpeneneHue yaeIbHON TEIUIOTHI IUIABJICHUS JIbA.

Pazgen 7. diaekTpuyeckue U MATHUTHBIE SIBJICHUS

Onexktpuzanus Ten. J[Ba poaa dIEKTpUYECKUX 3apsAoB. BzammonencTBue
3apspKeHHBIX  Tenn.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEJIaMH).

Onekrpuueckoe nosie. Hanpsox€HHocTh anekTpuyeckoro mnons. [IpuHiun
CYTIEPITO3UIINN DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsi.
Crpoenue aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHMUSI JJIEKTPUUYECKOTO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SJIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna  TOKa.  DJIEKTPUUECKOE  HANpsHKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIBbHOE CONPOTHUBJIEHUE BellecTBA. 3akoH Oma
aas ydactka uenu. llocienoBarenbHOe W MApaJIENBHOE  COEAMHEHUE
MIPOBOTHUKOB.

PaGota W MOIIHOCTH 3JEKTpUyYecKoro Toka. 3akoH Jlxoyns—Jlenua.
DJIEKTPUYECKHUE LIETH U TTOTPEOUTENH IIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHble  MarHuThl.  B3auMoOnencTBHE  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarautHoe mMoJie  3JIEKTPUYECKOro Toka. llpumeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNeKTpOoJBUraTellb MOCTOSTHHOTO TOKa. VCnosib30BaHHWE 3JIEKTpOJBUTATENCH B
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TEXHUYECKUX YCTPONUCTBAX U HA TPAHCHOPTE.

Onbitel Dapanes. SABneHune snekTpoMariuTHOW nHAyKIMU. [IpaBusio JleHna.
DJIeKTpOreHeparop. CrocoOmI MOTy4YECHUS AICKTPUUIECKOM DHEPTHH.
DIEeKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX HCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu

1. DJIeKTpU3aIus Tell.

2. JIBa pojia 3JIEKTPUYECKUX 3aps0B U B3aUMOCHCTBHUE 3apsiKEHHBIX
TelL.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DneKTpocTaTUdeCcKast HHAYKIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[IpoBOAHUKH U TUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.

JIercTBUSI SIEKTPUUECKOTO TOKA.

0. DIeKTpUYECKHM TOK B KHUIKOCTH.

1. Ta30BbIit pa3psin.

2. H3mepeHue cHIIbI TOKA aMIIEPMETPOM.

13. H3mepeHue IEKTPUISCKOT0 HANPSHKEHUS BOJIBTMETPOM.

14. PeoctaT u MarasuH CONPOTHUBIICHUI.

15. BzaumopelcTBHE NOCTOSHHBIX MarHUTOB.

16. MoaenupoBaHuEe HEBO3MOXKXHOCTH pa3IeJICHUS TOJIOCOB MarHUTA.

17. MonenupoBaHUe MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmeIiT OpcTena.

19. MarauTHoOE€ o€ TOKa. DJIEKTPOMAarHuT.

20. JlelicTBHe MarHUTHOTO TOJISI HA TPOBOJHHUK C TOKOM.

21.  DnexTpoaBUTaTeNb MOCTOSIHHOTO TOKA.

22. HccnenoBaHue sIBJICHUS JSKTPOMAarHUTHOW MHIYKITUH.

23.  Onbitel Dapages.

24. 3aBUCHMOCTH HAIlPaBIICHHS WHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHUSI.

25.  DIIEKTPOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomul u onvimol

R B©O©0NO O AW

1. OnpITEl 1O HAOMIOACHUIO DJCKTPHU3AIMM TeJl HMHIYKIUEH W TpH
CONPUKOCHOBEHUH.

2. HccnenoBanue NEWCTBUS DSJICKTPUYECKOTO TOJNS HA TMPOBOJAHHUKH H
TUDIIEKTPHUKH.

3. COopka u nmpoBepka pabOThI JJIEKTPUIECKON 1IETTH MOCTOSIHHOTO TOKA.

4. V3MepeHue u peryIupoBaHme CUJIbI TOKA.

S. W3mepenue u peryupoBaHie HaMpsHKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Y€PE3 PEIUCTOP, OT
COIPOTHUBIICHUS PE3UCTOPA U HAMPSHKEHUS Ha PE3UCTOpE.

7. OneITbl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPHYECKOTO

CONPOTHUBJIEHUS] MPOBOJHUKA OT €ro JJIMHBI, IUIOMIAANA I[ONEPEYHOIO0 CEUYEHHUS U
MaTepuaa.
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8. [IpoBepka mpaBuiia CIOXKEHUS HANPSKEHUN MPHU IOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBuiia Ijisi CHJIBI TOKAa MPH MapauieIbHOM COETUHEHUU
PE3UCTOPOB.

10. Ompenenenue pabOTHl DBIEKTPUYECKOTO TOKA, MAYIIETO 4Yepe3
pe3ucTop.

11. OmnpexaeneHne MOUIHOCTH BJIEKTPUYECKOTO TOKA, BBIIEIsAEMON Ha
pe3ucTope.

12. HccnegoBaHue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO 4Yepe3 JaMIIOUKY,
OT HANPSDKEHUS HA HEW.

13. Omnpegnenenue KIIJI narpeBarensi.

14. HccnepoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.

15. HM3yyeHue MArHUTHOTO TIOJII TMOCTOSHHBIX MAarHUTOB TMIPpU UX
O00BEITMHEHUU U Pa3JICIICHUN.

16. HccnenoBaHue nEWCTBUSA DIIEKTPUYECKOIO TOKAa HA MArHUTHYIO
CTPEJIKY.

17.  OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEUCTBUSA
KATYILIKU C TOKOM U MarHuTa OT CUJIbl TOKAa U HAIlPaBJICHUS TOKA B KaTYIIIKE.

18. H3yuenue ACHCTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KonctpyupoBaHue u u3yueHue paboThl 3JEKTPOABUTATEIS.

20. Usmepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

21. OmnbITBI IO UCCIICOBAHHIO SBIICHUS SJICKTPOMArHUTHON WHIYKITHH:
MCCIIEIOBAaHNE N3MEHEHUI 3HAYEHUS Y HAIIPABIICHUS MHAYKIIHOHHOIO TOKA.

9 kJacc

Pa3znen 8. Mexanuveckue siBJIeHUSA

Mexannueckoe naBWkeHuEe. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOrO JABWKEHUSA. PaBHOMEpPHOE HPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHenHoe nBrxeHue. CpeaHsass 1 MTHOBEHHAs
CKOPOCTb T€Jla IPU HEPAaBHOMEPHOM JIBUKEHHUHU.

VYckopenue. PaBHOyckopeHHOe MpsiMoJiMHEHOe JBuxkeHue. CBoOOAHOE
najgenue. OnbiTel ["anumes.

PaBHOMepHOE nBHXKEHHE MO OKpyxHOCTH. [lepron u vacrora oOpaiieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IlepBbii 3akoH HproroHa. Bropon 3akoH Hbrorona. Tperuin 3akoH
Hprorona. IIpuHImn cyneprno3uuuu cus.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHJIa TPEHUSI CKOJIbKEHHS,
CUJIa TPEHUS TTOKOS, IPyTrre BUJIbI TPEHUS.

Cwia TSOKECTHM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpEHHE CBOOOIHOTO
najgenus. JIBuxenue mianeT Bokpyr Comnna (MC). IlepBas kocMuueckas
CKOpocThb. HeBeCOMOCTB U IIeperpy3Ku.

PaBHOBecue maTepuasibHON TOYKH. AOCOMOTHO TBEPIOE Tesno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. U3menenne nmiynbca. Mimnynbe cuiibl. 3aKOH COXpaHEHHUS
uMmiynbsca. PeaktuBnoe asuxenue (MC).

Mexannyeckass pabota ¥ MOIIHOCTh. PaboTa cum TsKecTH, YNPYrocT,
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Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiM. [IoTeHIInanpHas SHEPrus cKaToi npyxuHbl. Knunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPI'UHU.

Jlemoncmpayuu

1. HabmroieHue MeXaHu4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO PAa3HBIX
TEJI OTCUETA.

2. CpaBHeHHE TIyTE€ U TPACKTOPHI ABMKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

3. N3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO IBUKEHUSL.

4, HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKECHUS.

S. HabGnronenue nBM>KEHMs Tela 0 OKPY>KHOCTH.

6. Habnrogenne MexaHUYeCKUX SIBICHUH, MPOUCXOIAIIUX B CHUCTEME

orcuéta «Temexxka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KCHHUHU
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

7. 3aBHCHUMOCTH YCKOPCHHA TCJIa OT MACChI TCJIa H IIGﬁCTBYIOHIGﬁ Ha
HCTO CUJIBI.

8. Ha6HIOII€HI/I€ PaBCHCTBA CUJI IIPpU B33HMOIICI?ICTBPIH TCII.

9. HN3MmeHeHue Beca Tena IIpu YCKOPCHHOM JABHIKCHUU.

10. Ilepenaua ummnyibca Npu B3aUMOAECHCTBUHU TEIL.

11. IIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJACUCTBUU TEIL.

12. CoxpaHeHHe UMITyJbCa TPU HEYTIPYTOM B3aUMOJICHCTBHUH.

13. CoxpaneHue uMIyibca Mpu aOCOTIOTHO yIIPYTroM B3aUMOICHCTBUH.

14, HalGnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM IaICHUU.

16. CoxpaHeHHe MEXaHWYECKOW SHEPTrUU TpHU JBIKEHUU Tela IO
JEUCTBUEM ITPYKUHBL.

Jlabopamopnuie padbomul u onvimol

1. KoncTtpyupoBanue  Tpakta Ui pasroOHa MW JAJbHEUIIETro
PABHOMEPHOTO JIBUKEHUS [IAPUKA WU TEJIECKKHU.

2. OmnpeneneHue CpeTHe CKOPOCTH CKOIBKEHUS OpyCKa WM JBUKCHHUS
IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

3. OnpeneneHue yCKOPEHUs Tejla MPU PaBHOYCKOPEHHOM JBHKEHHUH 1O
HAKJIOHHOM IUIOCKOCTH.

4, UccnenoBanue 3aBUCUMOCTH yTH oT BpPEMEHU npu
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOM CKOPOCTH.

5. [IpoBepka TUIOTE3bl: €CIW MPH PABHOYCKOPEHHOM [IBIXKCHUU Oe€3

Ha4vaJIbHOU CKOpPOCTH IIYTH OTHOCATCA KaK pPiaAn HCUYETHBIX quCeiI, TO
COOTBCTCTBYIOIIHEC ITPOMCEIKYTKH BPEMCHH OAMHA-KOBBI.

6.  HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JaBIICHHSL.

1. Omnpenenenue kodhGUIMEHTA TPEHUS CKOTBKCHUS.

8. Omnpenenenue KECTKOCTU MPYKUHBI.

9. Omnpenenenve pabOTbl CUIIBI TPEHHUS IMPH PABHOMEPHOM JBUKCHHUH

TCJa I10 FOpHSOHTaHBHOﬁ IMOBCPXHOCTH.
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10. Ompegenenue paboOThl CUJBI YIOPYrOCTH TpU TOIBEME Tpy3a
C MCTOJIb30BaHUEM HEMOJIBUKHOTO U TIOJIBHXKHOTO OJIOKOB.

11. M3yyeHue 3aKOHA COXPAHEHUS SHEPIUH.

Pa3nen 9. MexannuecKue KoJ1e0aHUA M BOJHBI

KonebarenbHoe jgBuxkeHue. (OCHOBHbIE XapaKTEPUCTUKH  KOJIEOAHUM:
MEepUOJ, YacTOTa, AMIUIMTYAa. MaTeMaTHU4ecKuid W NPYKUHHBIA MAasTHHUKU.
[IpeBpalieHrie sHEPrUM MpU KOJIeOATEIHHOM JBUKEHUU.

3aryxatomue koneOanus. BeiHyX1eHHbIEe KoJeOanus. PezoHaHc.

Mexannueckue BoJiHBI. CBOWCTBa MeXaHMYeCKUX BOJH. [IpoponbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnnueckue BOJHBI B TBEPJOM Tee, ceiicMuueckue BoiaHbl (MC).

3Byk. ['poMKOCTh 3ByKa M BbicOTa TOHAa. OTpaxeHue 3Byka. MH(pa3Byk u

YJIBTPa3BYK.

Jlemoncmpavyuu

1. HabGmronenue konebanuii Ten moj ASHCTBUEM CHUJIbI TSHKECTH U CHJIBI
YIPYTOCTH.

2. Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HabGnronenue BRIHY X IECHHBIX KOJIeOaHU U pE30HAHCA.

4, PacnipocTpanenue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIH).

S. Habronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUYECKHI1 pe30HaHC.

Jlabopamopnwie padbomul u onvimol

1. Onpenenenyue YacTOTHl M Tieproja KojeOaHW MaTeMaTHYeCKOTO
MasTHHUKA.

2. OnpeneneHue 4YacToThl W NHepUoja KoJieOaHUN  MPYKUHHOTO
MasTHHUKA.

3. HccnemoBanre 3aBUCHMOCTH TepHOJia KOJeOaHUN TOJBEIICHHOTO K
HUTHU T'py3a OT JUIMHBI HUTH.

4, HccnenoBanre 3aBUCUMOCTH  Tepuofa KojeOaHUW MPYKHHHOTO
MasTHUKA OT MacChl Tpy3a.

S. [TpoBepka HE3aBUCUMOCTH Meproa KoeOaHu rpy3a, Mo IBEIIEHHOTO
K HUTH, OT MacChl Tpy3a.

6. OnwIThI, JIEMOHCTPHUPYIONIHME 3aBHCHUMOCTh TMEpUOJa KOJeOAHMIA
MIPY)KUHHOTO MasiTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

7. H3mepenne ycKOpeHus: CBOOOTHOTO TaACHMS.

Pazgen 10. DJekTpoMarHMTHOe ToOJ€ M IEKTPOMATHUTHBIE
BOJIHBI

DJIEKTPOMarHUTHOE  MOJIe.  DJIEKTpOMAarHuTHele  BoiHbBL. ~ CBONMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »jeKkTpoMarHUTHBIX BOJIH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

DnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBBIE cBOMCTBA CBETA.
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Jlabopamopnwie padbomut u onvimol

1. 3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOUIILHOTO
tenedoHa.

IToBTOpPHTEIHLHO-00001AIOIIUIA MOLYJIb

[ToBTOpUTENHEHO-00001IAIOIINI MOAYJTh TPEIHA3HAYCH JIJISl CUCTEMATU3ALNH
U 0000mIeHHS  TPEIMETHOIO  COACp)KaHWA U OMbITa  JICSITEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »3K3aMeHy 10 ¢U3UKe i1 O00ydaronmxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Ipu n3yyeHnu JaHHOTO MOAYJSl PEATU3YIOTCSI U CUCTEMATU3UPYIOTCSI BUIbI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUnBAETCS JOCTHXKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, (dopMupyercs
€CTEeCTBEHHO-HAy4YHAasl TPAMOTHOCTb: OCBOCHHE HAyUYHBIX METOJOB MCCIICIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, TPUMEHSS IOJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMNUATBHO IEITEIBbHOCTHBIN XapaKkTep JAHHOTO pa3jiella pealn3yeTcs
3a CUET TOTO, YTO y4alllMeCs BBIMOJHSIIOT 3aaHusl, B KOTOPBIX UM IPEAJIaraeTcs:

HAa OCHOBE IMOJYYEHHBIX 3HAHUW paACMO3HABaTh W HAYYHO OOBSICHATH
du3nuecKue BJICHUS B OKPY KaIOIIEH MPUPOJIE U TTOBCETHEBHON KU3HH,

UCIIOJIB30BaTh HAYYHBIE METOJIbI MCCIAeAOBaHUS (U3HUUYECKUX SIBICHUH, B
TOM YHCJIE JJI MPOBEPKHU TUIOTE3 U MOJTYUYEHUSI TEOPETUUECKUX BBIBOIOB,;

OOBSICHSITH ~ HAy4yHbIE OCHOBBI  HaubOoOJiee  BaXHBIX  JIOCTHXKCHUI
COBPEMEHHBIX TEXHOJIOTUH, HalNpuMep, MPAKTUYECKOIO0  HCIOJIb30BaHUS
pa3IMYHBIX HCTOYHUKOB OHHEPrMM Ha OCHOBE 3aKOHA IMpPEBpalleHUs W
COXpPaHEHMS BCEX M3BECTHBIX BUJIOB SHEPIHUHU.

Kaxngas w3 Tem [maHHOro pasiena BKJIOYAET SKCIHEPUMEHTAIBHOE
uccienoBaHue 0000maroniero xapakrepa. Pasnmen 3aBepriaeTcss MpoOBeIECHUEM
JTMarHOCTUYSCKOM M OIICHOYHOM PabOTHI 32 KypC OCHOBHOM IIIKOJIBI.

10 kaace

Pa3znes 11. CBeToBbIE AABJICHUS

JlyueBas MOJCJIb CBeETA. HUctounukn CBeTa. [IpssmosnHeHOE
pacrnipoctpanenue cBera. 3atmenust Connina u JIynsl. Otpaxkenue cBera. [1nockoe
3epKaJIo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomsieHuss cBeTa. [lolHOEe BHyTpeHHEE
OTpakeHHe cBeTa. lcronb3oBaHWE TOJHOTO BHYTPEHHETO OTpPaKEeHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox usywedt B sumH3e. OnTuyeckas cucrema (oroarrmapara,
Mukpockona u Teneckomna (MC). I'ma3z kak ontuyeckas cucrema. bau3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oenoro cmBera B chnektp. Ombitel Heiorona. CroxeHue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jemoncmpayuu
1. [IpssMOIMHENHOE pacpOCTPaHEHNE CBETA.
2. OTtpakeHue cBera.
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3. [Tomy4yenne wu300pakeHW B IJIOCKOM, BOTHYTOM U  BBIMYKIOM
3epKajax.

4, [IpenomieHue cBera.

5 OnTuyecKkuii CBETOBO/I.

6 XoJ ay4yer B coOMparolie JIMH3e.

1. XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

8 [TonyueHne n300paKeHUI C TOMOIIBIO JTUH3.

9. [TpuHuun pevictBus oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopuensb raza.

11. PaznoxeHue 0enoro cBeTa B CIIEKTP.

12. Tlomy4yenue Genoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX LIBETOB.

Jlabopamopnwie padbomul u onvimol

1.  HccnepoBaHue 3aBUCMMOCTH yIJia OTPAXEHHUS CBETOBOTO Jy4a OT
yria najaeHusl.

2.  H3yueHue XapakTepUCTHK HU300paXeHHUs MpeAMETa B IUIOCKOM
3epKaje.

3. HccnenoBaHue 3aBUCHUMOCTH yIJla MPEIOMIIEHHS] CBETOBOTO Jy4a OT
yria najgeHusi Ha TPaHULIE «BO31YyX—CTEKIION.

4.  TlonydeHune n300paxeHU ¢ TOMOIIbIO COOMPAIOLLEH JINH3HI.

5. Omnpenenenne (HOKYCHOIO  pacCTOSHUS W ONTHYECKOM  CHJIBI
coOuparonie JTUH3HI.

6. OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmBITHI IO BOCTIPUSATHUIO [IBETA MIPEIMETOB MPU WX HAOIIOJACHUN Yepe3

L[BETOBbIE (DUIIBTPBI.

Paznen 12. KBanToBbI€ SIBJICHUS

OmneiTel Pezepdopaa un minanerapHas mozaenb atroma. Mogens aroma bopa.
Hcnyckanue u noraonieHre ceera aroMoM. KBaHThl. JInHeWUaTeie CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-usnyyeHusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespatenus. [lepron monypacmana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO MU MAaCCOBOIO YHCEN.
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku sneprun Connina u 38€31 (MC).

SAnepHas sHepretuka. JleMCTBUsS pPAaAMOAKTUBHBIX H3JIyYCHUN HA JKUBBIC
opranusmsl (MC).

Hemoncmpauuu
CnexTpbl U3ITy4EeHUS U MTOTJIOMIEHNS.

CnekTpsl pa3aIM4HbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYyUSHH.

Perucrpanus nsimydeHus: IpUPOIHBIX MUHEPAIIOB U ITPOLYKTOB.
./Iaéopamopnble pabomul u onvimul

1. HabnrogeHue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. HccenenoBanne TPEKOB: U3MEPEHUE SHEPIUU YACTHULIBI 10 TOPMOZHOMY

ook wnE
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nyTtu (1o poTtorpadusm).

3. N3mepenune paanoakTUBHOTO (PoHa.

IToBTOpPHTEIHLHO-00001AIOIIUIA MOLYJIb

[ToBTOpHUTENHEHO-0000IIAIOIINI MOIYIIb TIPEAHA3HAYCH I CUCTeMaTH3aIlu1
U 0000mIeHUsT MPEIMETHOrO  COACpKaHWSA W ONbITa  JEATEJIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHHH BCEro Kypca (GU3MKH, a TakKe JIJIsl TOJATOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY »3K3aMeHy T0 ¢HU3UKe i1 00ydaroIuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Ipu n3yyeHnu JaHHOTO MOMAYJSl PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUnBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, GopMHUpyeTCs
€CTEeCTBEHHO-HAy4YHAasl TPAMOTHOCTb: OCBOCHHME HAYYHBIX METOJIOB HCCIICIOBAHUS
SABJICHUU TPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUSMH OOBACHATH (U3UYECKUE
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMNUATBHO ESITENBHOCTHBIN XapaKkTep JAaHHOTO pa3jiefla peain3yeTcs
3a CUET TOT0, YTO y4alllMecs BBIMOJHSIIOT 3aaHusl, B KOTOPBIX UM IIPEAJIaraeTcs:

HAa OCHOBE TIOJYYECHHBIX 3HAHUM pacro3HaBaTh WU HAYYHO OOBICHATH
dbu3nueckue SBICHUS B OKPY>KAIOIIEH MPUPO/IEC U TTOBCEAHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/IbI HCCIIEIOBAHUS (DU3UUECKUX SIBJICHUI, B TOM
Yyyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSATh HAy4YHBIE OCHOBBI HAaN00JIE€ BAKHBIX IOCTUKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HaPUMED, MPAKTUUECKOTO HUCTOJIb30BAHUS PA3TUYHBIX UCTOUHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHUSI BCEX M3BECTHBIX BUOB
SHEPIUH.

Kaxnas w3 Tem pmaHHOro paszfena BKIIOYAET OSKCIEPUMEHTAIBHOE
uccienoBaHne 0000maronero xapakrepa. Pasnmen 3aBeprnaeTcsi MpoOBEIECHUEM
JTUarHOCTUYSCKOM M OIICHOYHOM PabOTHI 32 KypC OCHOBHOM IIIKOJIBI.

Ilianupyemblie pe3yabTaThl 0CBOCHUS Y4eOHOro npeaMera «Puzuka»
HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

Nzyuenne ydyebHoro mpenmera «@Dusuka» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JODKHO oOecneuyuBaTh JOCTHXKEHHE CIEAYIOUUX JIMYHOCTHBIX,
METanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE Pe3yJIbTaThl
Ilampuomuueckoe eocnumanue:
NpOSIBJICHUE HWHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO
poccuiickoil GU3NIECKON HAyKH;
[IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB.
I'pasicoanckoe u Oyxo6HO-HpPaAGCMEEHHOE 6OCNUMAHUE:
TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CyXIeHUH
OOIIIECTBEHHO-3HAYUMBIX M ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECCKUM
MPUMEHEHNEM JOCTIKCHUI (PU3UKH;
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OCO3HAHHUE BAKHOCTH MOPAIBHO-3THUYECKUX MPUHIUIIOB B JIESITEIHLHOCTH
YYEHOTO.

Icmemuueckoe gocnumanue:

BOCITPUSTUE ICTETUUECKUX Ka4eCTB (PU3NYECKON HAYyKU: €€ TapMOHUYHOTO
MOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH.

Ilennocmu nayunozo no3nanus:

OCO3HAHHWE IEHHOCTH (U3MUYECKOW HAyKHW KaK MOIIHOTO HMHCTPYMEHTA
IIO3HAHUS MMPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEWIEW COCTAaBISIOLICH
KYJbTYPBIL;

pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, MHTEPECA K HCCIEA0BATEIbCKOM
NEeATENBHOCTH.

Dopmuposanue Kyabmypol 300p06b:A U IMOUUOHATLHOZ0 ONAZONONYUUA:

OCO3HAaHME LEHHOCTH 0e30macHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTU TMpaBUJ O€30MAaCHOTO TIOBEJCHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C SJIEKTPUYECKUM M TEIUIOBHIM OOOPYIOBAaHHUEM B
JOMAITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIKa peIIeKCUHU, MPU3HAHME CBOEro IpaBa Ha
OIMOKY U TAKOT'O ke MpaBa y APYyroro 4yeaoBeka.

Tpyooeoe éocnumanue:

aKTUBHOE y4YacTHE B PEIICHUWU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
IIKOJIBI, TOPOJia, Kpas) TEXHOJOTMYECKOM W COLUAIBHOW HampaBICHHOCTH,
TpeOyIOIMX, B TOM YUCIIE U (PU3NYECKUX 3HAHUN;

HMHTEpEC K MPAKTUYECKOMY U3yUYEeHUIO Mpodeccuii, CBI3aHHbBIX C (PU3UKOM.

JKonozuueckoe eocnumanue:

OpUEHTAIIMS Ha MpUMEHEHUEe (U3MYECKUX 3HAHWM IS peIIeHHs 3a7ad B
o0JlacTh  OKpy’Karoliel cpeapl, IUIAaHUPOBAHUS TIOCTYNKOB U OILICHKA UX
BO3MOXHBIX MOCJIEICTBUN JIJISI OKPYKAIOLIEH CPE/IbI;

OCO3HaHME TI00aTBFHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U IMyTel hx
pelIeHus.

Aoanmayua odyuawuwiezoca K U3MEHAIOUWUMCA YCI06UAM COUUATLHOU U
npuUpPoOOHOIl cpeowl:

NOTPeOHOCTh BO B3aMMOJICHCTBUU TIPHU BBIMOJHEHUU HCCIEIOBAHUN U
MPOEKTOB (PM3MUECKON HAMIPABICHHOCTH, OTKPBITOCTD OTIBITY M 3HAHUSM JIPYTHX;

MOBBLIIIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
NEeSATEIIbHOCTD;

noTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIE
dbopMynIupoBaTh UACH, TMOHATUS, TUMNOTE3bl O (UBHYECKUX OO0BEKTaX M
SIBJICHUSX;

OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUHW M KOMIIETEHTHOCTEH B
obnactu GU3HKHY;

MJIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETCHHH HOBBIX (DHU3MUECKUX
3HAHUM;

CTPEMJICHUE aHAJM3UPOBaTh U BBISIBIATH B3aUMOCBSI3M  TIPUPO/IBI,
00111ecTBa ¥ YKOHOMHUKH, B TOM YHCJIE C UCTIOJIB30BaHNEeM (DU3HUECKIX 3HAHUM;

OLIEHKA CBOMX JCHCTBHI C Yy4ETOM BIMSHHUS Ha OKPYXKAIOUIIYIO Cpeny,
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BO3MOKHBIX T'JTOOQIBHBIX HOCJ'IGI[CTBHIZ .

MeTtanpeaMeTHble pe3yJbTaThl
YHuBepcaJbHbIE I03HABATEIbHbIC 1eCTBUSA
baszoevie nozuueckue oeiicmeusn:

BBISIBIISAITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKA OOBEKTOB
(ssBIIGHMI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIAcCU(DHUKAIINN, OCHOBAHUS IS
00001IEeHUS ¥ CPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTPUBAEMBIX (DaKTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

BBISIBIIATh TIPUYUHHO-CJICICTBCHHBIC CBSI3M TPH H3YYEHUW (PU3HUSCKHUX
SBJICHMA W TIPOIIECCOB; JNejaTh BBIBOABI C HCIIOJIH30BAHUEM JCIYKTUBHBIX M
UHAYKTUBHBIX YMO3aKJIIOUEHHH, BBIJIBUTaTh THUIOTE3bI O B3aUMOCBS3SX
(bu3HUEeCKNX BEIUYUH;

CaMOCTOATENILHO BBIOMPATh CHOCOO perieHus y4eOHOM Qu3nyeckoin
3a7aun  (CpaBHEHUE HECKOJbKMX BAapUAHTOB pEIIeHUs, BHIOOp HaumbOoJee
MOJIXOJISIIIIETO ¢ YYETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHUEB).

baszoewvie uccneooeamenvckue oeiicmeus.

UCIIOJIb30BaTh ~ BOMPOCHI ~ KaK  MCCJIENOBATEIbCKUA  HWHCTPYMEHT
MTO3HAHWSI,

MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY ILJIaHY OIIBIT, HECIOXKHBII
(bU3UYECKUI DKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3UUECKOTO SIBICHUS;

OIICHUBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTh HH(pOpPMAIHIO,
MOJTYYECHHYIO B X0JI€ UCCJICIOBAHUS WU DKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM
IPOBENIEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajbHEHIEe pa3BUTHE  (PU3UUECKUX
IPOLIECCOB, a TaK)XE BBIIBUTATH MPEINOJIONKEHUS 00 MX Pa3BUTHUM B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Paboma c unghopmanueit:

MPUMEHSTh Pa3TUYHBIC METObI, MHCTPYMEHTHI U 3alpPOChl MPU TTOUCKE U
orbope wuHbOpPMANMK WIA JAHHBIX C YYETOM MPEUIOKEHHON yueOHOM
dbuznyeckoi 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUIOB M OPM TIPEICTABICHHS,

CaMOCTOSITEJIbHO  BBIOMpaTh ONTUMaJbHYIO (opMy TmpeacTaBICHUS
uHpOpMaIlMK ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/laud HECJIOKHBIMU CXEMaMH,
JuarpaMMamu, UHOM Tpadukoil 1 UX KOMOMHALIUAMH.

YHuBepcajibHble KOMMYHUKATUBHBIE 1eCTBUS
Obwenue:.

B X07e 0OCyXAeHUs y4eOHOro maTepuala, pe3yibTaToB J1abOpaTOPHBIX
paboT W TPOEKTOB 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYX)IAaeMOW TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHbIE HA pElIeHHWE 3aJa4yd W MOJJep KaHue
OarokeyIaTeIbHOCTH OOIIEHNS;
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COMOCTABIISATh CBOM CYXACHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
auanora, oOOHapyKUBaTh pa3iudue U CXOJICTBO MO3ULINA;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

yOJMYHO MPECTABISATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMbITA
(aKCTIepUMEHTa, UCCIIEIOBAHUS, TPOEKTA).

Coemecmnasn oeamenvHocms (COmpyOHUUECMao).

MIOHMMAaTh W  WCHOJIb30BaTh  NPEUMYIIECTBA  KOMAHJAHOM M
WHANBUAYAIbHON pabOThI MPHU pEUICHUH KOHKPETHOU (hHU3HUECKOi MpoOIeMbl;

IPUHUMATh LIEJIM COBMECTHOW JESITEIIBHOCTH, OPraHU30BbIBaTh JAEHCTBUS
1o €€ JOCTMKEHUIO: PacCHpelesaTh POJIH, 00CYKIaTh MPOLECCH U PE3YJbTaThl
COBMECTHOM paboThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIIO/ICH;

BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAINpPaBJICHUI0 W KOOPAMHHUPYS CBOU JIECUCTBHS C JAPYTUMHU YJICHAMH
KOMAaHJIbL;

OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYITHMPOBAHHBIM yUaCTHUKAMU B3aUMOJCHCTBHUSL.

YHuBepcaJbHbIe peryjasiTUBHbIC 1eHCTBUS
Camoopzanuzayua:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M yU4E€OHBIX CUTYalUsIX, TPEOYIOIIMX
JUTsl petieHust GU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCA B  PA3IMYHBIX MOAXOAAX MPHUHATUSA  pPELICHUN
(MHOUBHYyaTbHOE, TIPUHSATHUE PEUICHUS B TPYIITIE, IPUHATHE PEIICHUIN TPYIION);

CaMOCTOATENIbHO COCTABJISITh AITOPUTM peLIeHUsT PU3NYECKON 3a1aun U
IJlaHa MCCIEAOBaHUS C YYETOM HMEIOIIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh NpeIjlaraéMble BAPUAHTHI pEIICHUMH;

JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (peghiexcus):

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMu U PEAJIarath IiaH €€ U3MEHEHUS;

OOBSICHATh  NPUYMHBI  JOCTHKEHHUSI  (HEHOCTMIKEHMs) pe3yJIbTaToB
JesITeNIbHOCTH, AaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JCATEIBHOCTh (B TOM YHCIE B XOJ BBITIOJHEHUS
(Gu3HUEeCKOr0 MCCIIENOBaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIINXCS CUTYaIlUN, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIITUX TPYTHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJIbTaTa eI U YCIOBUSIM.

IMOUUOHANbHBLIL UHMETIEKM

CTaBUThH €05 Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WU AUCKYCCUU

Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JIPYroro.
Ilpunamue cebsa u opyzux:

MPU3HABaTh CBOE MPABO Ha OIIMOKY MPHU PelIeHnH GU3NUECKUX 3a7a4d UIIH

B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYIroro.

IIpeaMeTHbIE pe3yabTaThI

7 kaacc

[IpeameTHble pe3ynabTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXaTh
c(OPMUPOBAHHOCTH y O0YYAIOIINXCS YMEHU:
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UCTIOJIb30BaTh  TMOHATHSA:  (PU3WYECKUE W  XUMHUYECKUE  SIBIICHUS,
Ha0JII0/IeHKE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a; CAMHUIIBI (PU3UYECKUX BEIIUYUH;
aToM, MOJIEKyJIa, arperaTHble COCTOSIHUSL BellecTBa (TBEPIOE, JKUIKOE,
ra3oo0pa3Hoe); MEXaHMYeCKOe JBI)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIUHENHOE), TPAEKTOPHUSI, paBHOJCHCTBYOIIas cul, AedopManus (yrpyras,
IIaCTUYECKast ), HEBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

paznuyath sABiIeHUS (Iuddys3us; TENIoBoe IBUKEHUE YACTHIl BEIECTBA;
pPaBHOMEPHOE JIBUYKEHUE; HEPABHOMEPHOE JBUKCHHUE; WHEpLUS;
B3aMOJECHUCTBUE TEJI; PABHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOM OCBIO
BpalleHUs; Nepenaya JaBJICHUs TBEPABIMH TEJIaMH, JKUIKOCTIMH W TIa3amu;
aTMoc(epHOe JaBleHUE; TUIABAHUE Tell; PEBPAICHUS] MEXaHMYECKON SHEPTUN)
[0 ONUCAHUIO HMX  XAapaKTepHbIX CBOWCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh ~ NPOSIBIIGHUE  M3YYEHHBIX  (PUBMYECKUX  SIBICHUM
B OKPY>KaIOIIIEM MHUPE, B TOM 4YUclie PU3NUECKHUE SBJIICHUS B MIPUPOJIE: MPUMEPHI
JIBW)KEHUS C PA3JIMYHBIMUA CKOPOCTSIMU B )KMBOM M HEKHUBOW MPUPOJIE; NEHCTBUE
CWJIbl TPEHUs B TPUPOJE W TEXHUKE;, BIUSHUE aTMOC(PEPHOrO MaBJICHHS Ha
KUBOM OpraHu3M; IUIaBaHUE pBIO; pblYaru B Telie YeEJIOBEKa; IPU ITOM
NEPEeBOJIUTh MPAKTHUYECKYIO 3a/layy B Y4eOHYIO, BBIJIETSATH CYIICCTBEHHBIC
CBOMCTBA/TIpU3HAKU (PU3UUECKUX SIBICHHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA TN U (PU3NYECKUE SIBJICHUS, UCIIONb3YS
(¢u3nueckue BeNMYMHBI (Macca, O0OBEM, IUIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CHJIa YIPYTrOCTH, CHUJIa TSDKECTH, BEC Tena, cuia
TpeHUsl, JaBieHHE (TBEPAOrO Tela, KUAKOCTH, raza), BBITAIKUBAIONIAS CHIIA,
MexaHudeckas paboTa, MOIIHOCTb, IJIEYO CUJIbl, MOMEHT CHJIbI, KO3(P(ULIHUEHT
MOJIE3HOTO JIEUCTBUSI MEXAHM3MOB, KMHETUYECKAsl U MOTEHIMAIbHAS SHEPIus);
Ipy ONMUCAHUU TPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICT HCIOJb3YEeMbIX
BEJIUYHMH, WX OO0O3HAYEHUS W €IUHUIIBI (U3HUYECKUX BEIWYUH, HAXO/IUTH
dbopMynbl, CBS3BIBAIOIINE JIaHHYIO (U3MYECKYI0 BEIWYUHY C JAPYTHUMH
BEIMYMHAMH, CTPOUTh TpadUKU H3YUYEHHBIX 3aBUCUMOCTEH (PU3MIecCKux
BEJINYUH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHUS U TIPOIECCHI,
UCTIONB3Ys MpaBUjia CI0KEHUs1 CHII (BAOJIb OAHOW MpsiMoil), 3akoH ['yka, 3aKoH
[Tackansi, 3akoH Apxumesna, NpaBUIO paBHOBecUsl pbrdyara (0i0kKa), «30JI0TOE
OpaBUJIO» MEXaHUKH, 3aKOH COXpPAHEHUS MEXaHWYECKOH HHEPruu; MpU 3TOM
JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aMMCHIBATH €T0 MAaTEMaTUYECKOE
BBIpAKEHUE;

OOBSACHATH (PU3UUECKUE SIBICHHUS, ITPOLIECCH U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyalluld MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
MPUYMHHO-CJIEICTBEHHbIE CBSI3M, CTPOUTh OOBSICHEHHE U3 1—2 JOTrMYecKuX
maroB ¢ omopod Ha 1-2 WH3y4YEHHBIX CBOHCTBAa (PU3UUECKUX SIBJICHUIA,
(pu3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3anadyd B 1-2 A€CTBUA, HCHONB3YS 3aKOHBI H
(GopMyIibl, CBSI3bIBAIOINE (PU3UUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a yCIOBHS
3aJjauy 3alUChIBATh KPAaTKOE YCJOBHE, MOACTABIATh (DU3MUECKHUE BEITUYMHBI B
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(opMyJIBl ¥ IPOBOJUTH PACUETHI, HAXOIUThH CIIPABOYHBIE TaHHBIE, HEOOXOIUMBIE
JUIA pElICHUs 3a]ad, OLCHUBATh PEATMCTUYHOCTh IOJYyYEHHOM (QU3nUecKon
BEJIMYUHBI;

pacno3HaBaTh MpOOJEMBI, KOTOPbIE MOYKHO PpEUINTh IPU MOMOIIU
(u3nYeCKuX METOJIOB; B OIMCAHUM HCCIEIOBAHUS BBIIEIATh IPOBEPIEMOE
OpEaNoJIoKeHNe (TUIOTe3y), pa3iuyarb U UHTEPIPETHPOBATh IOIYYEHHBIN
pe3ysbTaT, HAXOAWUTh OIIMOKM B XOJE€ OIbITa, JENaTh BBIBOABI IO €r0
pe3ybTaTam;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SIBICHUN WU
¢usznyeckux CBONCTB Ted: (POPMYIUPOBATH MPOBEPSIEMBbIE TMPEATIOIOKECHHUS,
coOupaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHMsI, 3aMCHIBATh X0/ ONbITa
1 GOPMYIIMPOBATH BHIBOJIBI;

BBITIOJHATh TPSMbIE HM3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tena,
0o0BbEMa, CHIIBI U TEMIEPATypbl C HCIOJIB30BAHUEM AHAJIOTOBBIX U LHU(PPOBBIX
npuOOpOB; 3aMUCHIBATh MOKA3aHUs MPUOOPOB C YUETOM 3a/1aHHOM aOCONIOTHON
HOTPELIHOCTA U3MEPEHUI;

IPOBOJNUTDH UCCIIE0BAHNE 3aBUCUMOCTH OJTHOM (PM3UUYECKOI BEIMUUHBI OT
APYroll € UCHOJB30BaHUEM  IMpPSMBIX  W3MEpPEHUN  (3aBUCHUMOCTH  IIYyTH
PaBHOMEPHO JBMXKYLIETOCS Tejla OT BPEMEHM JBWKEHMS TeJa; CHUJIbl TPEHHUS
CKOJIbKEHUS OT Beca Tela, KadecTBa OOpabOTKM TOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIBI TPEHHSI OT IUIOMIAAN COMPUKOCHOBEHHS TEI; CHJIbI
YOPYrOCTH OT YAJWUHEHUS TPYXKUHBI, BBITAIKUBAIOMICH CHJIBI OT 00BbEMa
NOTPYKEHHOW YacTH Tella W OT IUIOTHOCTH J>KUIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTU Te€Ja, OT TJIyOMHBI, Ha KOTOPYIO MOIPY>KEHO TeJl0; YCIOBHMA
MUTaBaHWsl TeJ, YCJIOBHMI paBHOBECHs pbluara W OJOKOB); y4acTBOBAaTh B
IUTAHUPOBAHUHM Y4YeOHOTO HCCIEIOBAaHMsI, COOMpPATh yYCTAaHOBKY W BBITIOJNHSATH
U3MEpEeHMs], Cleaysl MpeajoKEHHOMY IUIaHy, (UKCUPOBATh PpPEe3yJIbTaThl
HOJTy4YE€HHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUE MPEIJIOKEHHBIX TaOJIUI]
U rpauKoOB, J1eJaTh BHIBOABI IO PE3yJbTaTaM HCCIEI0BaHNUS;

IPOBOAUTH KOCBEHHBbIE H3MEpPEeHUsI (DU3MUECKUX BEJIWYHUH (TIOTHOCTh
BEIIECTBA XKUAKOCTU M TBEPAOrO TENa; CUJIa TPEHUS CKOJIBKEHUS; JaBJICHUE
BO3/lyXa; BBITAJKMBAIOIAs CUJIa, JEHCTBYIONIAs HA MOTPYXEHHOE B KHUJIKOCTh
TeNO; KOA((UIMEHT TMOJIE3HOrO JIEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAys
NPEIOKCHHON  WHCTPYKIMU: TIPH  BBIIOJIHEHUW U3MEPEHHH  coOHMpaTh
AKCIIEPUMEHTAIBHYIO0 YCTAHOBKY U BBIUMCIIATH 3HAUEHUE HCKOMOM BEITMYUHBL;

cOOJII01aTh MpaBUjia TEXHUKU O€30MaCHOCTH MpU paboTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHUUECKHX YCTPOMNCTB:
BECBhI, TEPMOMETpP, TUHAMOMETp, COOOIIAIOIINECS COCYIbI, OapoMeTp, pbIvar,
MOJIBWKHBIM M HEMOJABUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh  NPUHLMUIBI  JEWCTBUA  M3YYEHHBIX  IPUOOPOB
U TEXHUYECKUX YCTPOHWCTB C ONOpPOM Ha HX omnucaHus (B TOM YHCIE:
MOJIINITHUKY, YCTPONCTBO BOAOIMPOBOAA, THAPABIMYECKUNA Tpecc, MaHOMETD,
BBICOTOMEp, MOPUIHEBOW HACOC, apeoOMETp), HMCIONb3ys 3HAHUS O CBOMCTBAax
(du3nyecKuX SABICHUN 1 HEOOXOAUMBbIE (PU3NUECKHIE 3aKOHBI M 3aKOHOMEPHOCTH;
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NPUBOAUTh TNPUMEPH / HAXOAWTh HHPOPMALUIO O TMpUMEpax
PAKTUYECKOTO HMCIOJIb30BaHUS (PU3MYECKUX 3HAHUM B TOBCEAHEBHOM >KU3HU
1Tt obecriedeHus: 6e30MacHOCTU MPU OOpAIIeHUH ¢ MPUOOpPaAMU U TEXHUUECKUMU
YCTPONCTBAMU, COXPAHEHHUsS 370POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOILLEH CpelIE;

OCYUIIECTBJISTh OTOOpP MCTOYHUKOB HHPopmanuu B ceTtu HWHTepHeT
B COOTBETCTBUU C 33JaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCS
3HAHWN U MyTEM CpPaBHEHUS PA3IUYHBIX UCTOYHUKOB BBIACIATH WH(OpMAIIHIO,
KOTOPAst SIBJISICTCS] IPOTUBOPEUYUBON MITH MOYKET OBITh HEIOCTOBEPHOM;

WCITIOJIB30BATh TPHU BHITIOJIHEHUN YUYCOHBIX 33aJIaHUN HAYIHO-TIOMYJISIPHYIO
TuTEPATypy (PU3HUECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI CETH
NurtepHer; Binagerb npuéMaMM KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3OBaHUS
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MHGOpMAIMK (PUIUYECKOTO COJEPKAHUS, B TOM YHUCIIE
nyOJUYHO JeNiaTh KpaTKUe COOOIICHHS O pe3yJibTaTax MPOEKTOB WM YYEOHBIX
UCCIIEOBAHU; MPU 3TOM TPAMOTHO HCIIOJIb30BaTh HM3YYECHHBIN MOHATHIHBIN
anmapat Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINEH;

IpU BBIMOJTHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAHUNM pacHperemsiTh
00513aHHOCTH B TPYMIIE B COOTBETCTBUH C MOCTABJICHHBIMU 33/1a4aMU, CICAUThH 32
BBINIOJTHEHUEM TUIaHa JEHCTBUM, aJeKBATHO OIIEHHMBATh COOCTBEHHBIM BKJIAJl B
NEATEeNIbHOCTh TPYMIbI; BBICTpAaMBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
YUYUTHIBAS MHEHUE OKPY KAIOIIUX.

8 kiacc
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)xaTb
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBUKCHUE
aTOMOB W MOJIEKYJ, arperatHbleé COCTOSIHHUSI BELIECTBA, KPUCTAUIMYECKHE H
amop(HbIC Tena, HACHIIICHHBIM W HEHACHIIICHHBIA Tap, BJIAKHOCTh BO3/YXa;
TEMIIEpAaTypa, BHYTPEHHSII DJHEPrUs, TEIJIOBOM JBHUraTellb, 3JIEMEHTapPHBII
ANEKTPUYECKUN 3apsill, BJIEKTPUUYECKOE TMOJie, MPOBOJAHUKA U JUBJIEKTPUKH,
ITOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

paznuyaTh SIBJICHHUS (TEIUIOBOE paCUIMpEHHe/CKaThe, Terlonepeaaya,
TEIUIOBOE pPABHOBECHE, CMAUYMBAHUE, KANWUISIPHBIC SIBICHUS, HWCHapeHUe,
KOHJICHCAIUs, TIUIaBJICHWE, KpUCTaIM3aus  (OTBEpAEBaHUE), KUIICHUE,
Terionepeaada (TEMIONPOBOJHOCTb, KOHBEKIIUS, HW3JIYYCHHUE); DJICKTPHU3ALMS
TeJl, B3aUMOJCUCTBUE 3apsAOB, JECUCTBHUS DIECKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHWE, B3aWMMOJICCTBUE MArHUTOB, JEWCTBUE MArHUTHOIO  IOJIS
Ha MIPOBOJHUK C TOKOM, DJIGKTPOMArHUTHAasT WMHAYKIUSA) IO OINHUCAHUIO UX
XapaKTepHbIX CBOWCTB W HAa OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
¢busnueckoe SIBICHUE;

pacmo3HaBaTh  MPOSIBICHWE  W3YYEHHBIX  (PU3WYECKUX  SBIICHUMN
B OKPY)KAlOIIEeM MHpE, B TOM 4YHuCie (U3NYECKUE SIBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE W KalWUISIPHBIE SBJICHUSI B MPUPOJIC, KPUCTAUIBI B
npupone, wuznydeHue CoJHIA, 3amMep3aHhe BOJOEMOB, MOPCKHE OpH3HI,
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oOpa3zoBaHHEe pPOCHI, TyMaHa, MHEs, CHETa; SJIEKTPUUYECKHE SIBJICHUSI B aTMOCcdepe,
ANEKTPUYECTBO >KUBBIX OPraHU3MOB; MAarHUTHOE ToJie 3eMJIH, Apeid MOII0COoB,
pOJIb MAarHUTHOTO TOJS JJIsl JKM3HU Ha 3emJie, MOJSPHOE CUSHUE; MPHU TOM
NEPEeBOIUTh MPAKTUYECKYIO 3a/layy B Y4eOHYIO, BBIJIETSATH CYIIECCTBEHHBIC
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHHUM;

ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBJICHUS, UCTIOIb3YS
du3nueckue BEJNMYMHBI (TeMIlepaTypa, BHYTPEHHSISI DSHEPIus, KOJUYECTBO
TEIJIOTHI, yJelbHas TEIJIOEMKOCTh BEIIECTBA, yHAeNbHAs TEIUIOTAa TUIABJICHUS,
yAenbHas TEIUIoTa MapooOpa3oBaHMs, yAENbHAs TEIUIOTa CTOpaHUs TOIUIMBA,
KO(DPUITMEHT TMOJE3HOTO JACHCTBUS TEIUIOBOM MAIMHBI, OTHOCUTEIhHAS
BIQXKHOCTh BO3[yXa, OJJIEKTPUYECKUI 3apsija, cuia TOKa, OJIIEKTPUUIECKOE
HalpsHDKEHUE,  COMPOTHBJICHUE  TPOBOAHWKA, YACITBHOE  COMPOTUBIICHUE
BEIIECTBa, paboTa W MOIMHOCTh DJIEKTPUYECKOTO TOKA); TPH ONMUCAHUHU
OpaBWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT  HCIIOJIB3YEMBIX  BEJIMYUH,
o003HaueHUs W EAUHUIB (U3UYECKUX BEIUYHMH, HAXOIUTh (POPMYIIbI,
CBS3BIBAIOIIME JIAHHYI (DU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIUYMHAMU,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBJICHUS U TIPOIECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKCHHS  MOJIEKYJISIPHO-KMHETHUECKOW  TEOpUHU
CTPOCHHUS BEIECTBA, NPHUHIMI CYNEPHO3UIMU ToJied (Ha KadeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH OMma s ydacTka IeNH, 3aKOH
Jlxoyns—JleHnia, 3aKOH COXpaHEHHUS SHEPTUU; TMPU ATOM JaBaTh CIOBECHYIO
(GhOpMyIHPOBKY 3aKOHA M 3alTMCHIBATH €0 MAaTEMaTHYECKOE BEIPAKCHHUE;

OOBSCHATHh (HM3UYECKUE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIEC H B
KOHTEKCTE CHTYyalluld MPaKTUKO-OPHUCHTHPOBAHHOTO XapaKTepa: BBISIBIATH
MPUYMHHO-CJICACTBEHHBIC CBS3U, CTPOUTh OOBICHEHHE H3 1-2 JOTMYECKHX
mIaroB ¢ Onopod Ha 1-2 H3yYEeHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(bu3HUEeCKNX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

pemaTrh pacu€THble 3adadyd B 2-3 JEHCTBUSA, WCMOJB3YS 3aKOHBI U
dbopmMyIbl, CBSI3bIBAONINE (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS
3a/lauyd 3aMuChIBaTh KPaTKOE YCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX JIJIS
pelieHusl 3aJadd, BBHIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE ISl €€
pelieHusi, TMPOBOAUTH PAcU€Tbl M CPABHUBATH TOJIYYCHHOE 3HAYCHUE
(U3MYECKON BEIMYNHBI C N3BECTHBIMH JTAHHBIMU;

pacro3HaBaTh TPOOJIEMBI, KOTOPBIE MOXHO pEIIUTh TIPH  TTOMOITU
(GU3MYECKUX METOJIOB; HCIOJIb3ysS OIHCAaHWUE HWCCIACAOBAHUS, BBIJACIATH
IpOBEpsIEMOe TIPEAINOJI0KECHNE, OIICHUBATh MIPABUIIBHOCTD MOPSAKA TTPOBEICHHUS
UCCJICIOBAHMUSI, JIeJIaTh BHIBOJIBI;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYSCKUX SBICHUH  WIIH
¢u3nuecKkux CBOWCTB Tel (KAmWUIIPHBIC SIBJICHUS, 3aBUCUMOCTH JIaBJICHUS
BO3lyxa OT ero o0béma,  TemMmepaTrypbl,  CKOpPOCTH  Mporiecca
OCTBIBaHMSI/HATPEBAHMSI TIPU W3IIYYCHHUH OT I[BETA W3ITy4alolei/IOTIONIAOIICH
MMOBEPXHOCTH; CKOPOCTHh WCIApPEHUs BOABI OT TEMIIEPATyphl JKUIKOCTH U
miomaan e€ TMOBEPXHOCTH, DJJCKTpU3alus Tel ©  B3aUMOJCHCTBHUE
ANEKTPUYECKUX  3apsiioB;  B3aWMOJICHCTBHE  TIOCTOSHHBIX  MAarHUTOB,
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BU3yallM3allMsl MarHUTHBIX I[IOJIEM  TOCTOSIHHBIX ~ MAarHUTOB;  JEMCTBUS
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA
ANIEKTPOJBUTATENS]  MOCTOSHHOTO  TOKa):  (OpMYJIMpOBAaTh  IPOBEPsSEMbIE
IPEANoIoXKEHUs, COOUpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 000pYI0BaHUS;
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh ~ MPSMbIE  U3MEPEHUS  TEMIIepaTypbl, OTHOCUTEIbHOU
BJIQXXHOCTHU BO3/yXa, CUJIbI TOKA, HAIMPSIKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoB M JAaTYUKOB (DU3MUECKHX BEJIWYUH; CpPABHUBATh PE3YJIbTAThI
M3MEPECHHM ¢ YIETOM 3aIaHHON aOCOTIOTHOMN MOTPENTHOCTH;

POBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIUYUHBI OT
IPYroi € UCIOJIB30BAHUEM MPSMBIX U3MEPEHHUI (3aBUCHMOCTH CONPOTUBIICHUS
MPOBOJIHMKA OT €ro JUIMHBI, IUIONIaJM IONEPEYHOr0 CEYEHUS U YIEIbHOrO
CONPOTHUBJICHUS BEILIECTBA MPOBOJHUKA; CHJIBI TOKA, UAYIIErO Yepe3 MPOBOJIHUK,
OT HAIpsDKEHUS Ha IPOBOJHHUKE; MCCIEIOBAHUE IIOCIEIOBATEIBHOIO H
NapajuleIbHOTO COEOUHEHUM MPOBOJAHMKOB): IUIAHUPOBATH HCCIEAOBAHUE,
coOupaTh YCTAaHOBKY U BBINOJIHATH U3MEPEHUS, CIIEAYs NPEI0KEHHOMY IUIaHy,
(¢uKcupoBaTh pe3yibTaThl IOJIYYEHHOH 3aBUCUMOCTM B BHJE TaOnull WU
rpaduKoB, JeNaTh BBIBO/BI [0 PE3yJIbTaTaM UCCIIEOBaHMUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3MUECKUX BeIUYUH (ylaeiabHas
TEIUIOEMKOCTh BELIECTBA, CONPOTHBIICHWE INPOBOJHHKA, pabOTa M MOLIHOCTH
ANEKTPUYECKOTrO TOKA): IUIAHUPOBATh U3MEpPEHUs], coOupaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, CJEAys MPEIIOKEHHON WHCTPYKIUH, U
BBIYKCIIATH 3HAUEHHE BEJIMUMHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU padoTe C J1abopaTOpHBIM
000py10BaHUEM;

XapaKTEepU30BaTh  MPUHLMIBI  JEHCTBUS  HM3YYEHHBIX  MNpUOOpPOB
U TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha MX OMUCaHUs (B TOM YHUCIE: CUCTEMaA
OTOIUIEHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEPMETP, BOJBTMETP,
CUETYMK  DJIEKTPUYECKOM  BHEPruu,  DJIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
HarpeBaTeJIbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
OPEIOXPAHUTEIHN; DJICKTPOMArHUT, 3JIEKTPOABHUraTeNb IOCTOSHHOTO TOKa),
UCTIONb3ysl 3HAHHUA O CBOMCTBAaX (U3WYECKUX SBICHUM M HEOOXOAMMbIE
(puznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIbHBIC
npuOOpsl MO CXeMaM U CXEMaTHYHBIM PHUCYHKaM (GKMJIKOCTHBIH TEPMOMETD,
TEPMOC, TMCUXPOMETpP, TUTPOMETP, JABUTaTellb BHYTPEHHErO0 CropaHus,
ANEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbl JJIEKTPUUECKMX Lened ¢
NOCJIEIOBATENbHBIM W MapalIebHBIM COCIUHEHUEM JJIEMEHTOB, pasjnyas
yCIJIOBHBIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKUX 1ETIEH;

IPUBOJINUTH IPUMEPBI/HAXOIUTh uH(bOpMaIUIO 0 puMepax
MPAKTUYECKOTO HCIOIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCEIHEBHOM XU3HU
i obecriedeHust 0€30MacHOCTH MpU 00pallleHn ¢ MPUOOpaMu U TEXHUUECKUMU
YCTPOICTBaAMH, COXPAHEHUS 30POBbS M COONIOACHUS HOPM 3KOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBISTh MOUCK HH(OpPMALUK (PUIUUECKOTO COACPKAHUS B CETH
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HuTepHeT, Ha OCHOBE WMEIOIIUXCSA 3HAHUH ©W  TyTéM  CpaBHEHHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIICTATH WH(GOPMAIIUIO, KOTOpas SBJISETCS
POTUBOPEYHBON HITH MOXKET OBITh HETOCTOBEPHOIA;

UCTIONIb30BaTh MPH BBINOJIHCHUU YUEOHBIX 3aJaHU HAYYHO-TIOMYJSIPHYIO
TUTepaTypy GU3MUECKOTO COACPIKaHUS, CIIPABOYHBIC MAaTEPHUAJIbl, PECYPCHI CETH
WNuTepHeT; BiaaeTh npuéMaMu KOHCIICKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
MHGOPMAITUHU U3 OJTHOW 3HAKOBOW CHCTEMEI B IPYTYIO;

CO3/laBaTh COOCTBCHHBIC NMHCHMEHHBIE W KpPATKUE YCTHBIC COOOIICHUS,
000011as nH(HOPMALIKIO U3 HECKOJIBKUX MCTOUYHUKOB (PU3UUECKOTO COJEPKaHUS,
B TOM 4Hcie MyOJWMYHO TPEACTABISATH PE3yJNbTAaThl TPOCKTHON  HIIH
HCCIIEIOBATENIbCKOM  IEATETbHOCTH; TPU OSTOM TPAMOTHO HCIOJB30BaTh
W3yYEHHBIN TOHSATHHHBIA anmapaT Kypca (U3HUKH, COMPOBOXKIATH BHICTYILICHHE
MPE3CHTAIUEN;

Py BBIOJHEHHH Y4YEOHBIX NPOEKTOB M HCCIECJOBAHUN (PHU3NUECKUX
IPOIIECCOB  PACHPENENATh OOS3aHHOCTH B TPyNIE B COOTBETCTBHU C
MOCTaBJICHHBIMU 3a/1a4aMH, CIICAUTH 32 BBINIOJHEHHWEM IUIaHAa ACWCTBUU U
KOPPEKTHPOBAaTh  €ro, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKJax B
AESITeIbHOCTh TPYIIIbI, BHICTPAaNBaTh KOMMYHHKAaTHBHOE B3aHMMOCHCTBUE,
HPOSIBIISAS TOTOBHOCTD Pa3periath KOH(IUKTHI.

9 k1ace
[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI  OTPaKaTh
c(OpPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHUM:

UCTOJIB30BaTh TOHATHS: CUCTEMa OTCYéTa, MaTepuaibHas TOYKa,
TPAaeKTOPHUSl, OTHOCUTEIILHOCTh MEXaHWYECKOTO JBIDKCHUS, JehopMarius
(ympyrasi, [jacTuueckas), TpPEHHE, IEHTPOCTPEMUTEIBHOE  YCKOPEHHUE,
HEBECOMOCTh U TEPETPy3KH; MEHTP TSHKECTH; aOCOMIOTHO TBEPAOE TENO, LIEHTP
TSDKECTH TBEPIIOTO Teja, PAaBHOBECHE; MEXaHWYECKHE KOJICOaHUsI U BOJIHBI, 3BYK,
MH(pa3ByK U YIbTPa3BYK; DJICKTPOMArHUTHBIC BOJIHBI, TIKaa
DIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTB, CHEKTPHI
UCITyCKaHUsI ¥ TIOTJIONICHHS; aibda-, 0eTa- W TraMMa-H3JIy4eHUsi, H30TOIIbI,
sIepHasi DHEPTeTHKa,

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHEHHOE
IBIKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIDKEHHE, CBOOOIHOE TaJIcHHE
TN, PAaBHOMEPHOE JIBMXKCHHE TI0 OKDPY)KHOCTH, B3aMMOJCHUCTBUE Tel,
pEaKkTUBHOE  JABW)KEHHME, KoJjiebaTrenpbHOE  JBIDKEHHE  (3aTyXarolue u
BBIHY)KJICHHBIC KOJICOaHUs), PE30HAHC, BOJIHOBOE JIBIDKEHHE, OTPAKEHHUE 3BYKa,
NPSIMOJIMHEHHOE PACTPOCTPAaHEHHUE, OTPAKEHUE U TMPEIIOMIICHHUE CBETa, MOJIHOE
BHYTPEHHEE OTPAKCHHUE CBETA, Pa3JIoKeHHE 0eJIoro CBETa B CIIEKTP U CIIOKEHUE
CTIICKTPAJIBHBIX I[BETOB, JHUCICPCUS CBETA, CCTECTBEHHAS PaJMOAKTUBHOCTD,
BO3HHKHOBEHHE JIMHEHYATOrO CIIEKTpa H3IyYeHHs]) [0 ONHCAaHUI0 MX
XapaKTepHBIX CBONCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIONIMX IaHHOE
¢busnueckoe SIBICHUE;

pacrio3HaBaTh  NPOSBICHWE  WM3YYCHHBIX  (PU3MUYECKUX  SBJICHUH
B OKpY’KarouieM Mupe (B TOM 4yuciie (pU3HYECKUe SBICHUS B IPUPOJIE: MPIITUBBI
U OTJUBBI, JBWKEeHUE IaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE JIBIIKCHHE
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KUBBIX OpPraHU3MOB, BOCIHPHUSTHE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSCEHHUE,
ceiicMMuYecKUe BOJIHBI, ILIyHaMH, 3XO, ILIBETa TeJI, ONTHYECKUE SIBICHUA B
opupojie, OHOJOTHYECKOE JIEHCTBUE BHUIUMOIrO, YJIbTPa(HUONETOBOrO U
PEHTTEHOBCKOTO U3Iy4YEHH; €ECTECTBEHHBIN paJuOaKTUBHBINA (DOH, KOCMHUUECKHE
Jy4yd, paJAMOAKTUBHOE U3JIyY€HUE MPUPOAHBIX MHHEpAJIOB; JACHCTBHE
pPaZMOaKTUBHBIX W3JIyU€HUN Ha OpraHU3M 4YeJIOBeKa), IPU 3TOM MEPEBOAUTH
IPAKTUYECKYIO 3agaqy B yueOHy10, BBIJIETISATh CYLIIECTBEHHBIE
CBOMCTBa/MpU3HAKH (PU3NUECKUX SBICHUII;

OIKCHIBATh M3YYCHHbIE CBOMCTBA Tel M (pU3MUECKUE SBICHHUS, HCIIONb3YS
¢u3uueckue BeMUYMHBI (CpelHssi W MTHOBEHHAs CKOpPOCTh Tella MpHU
HEPaBHOMEPHOM JIB)KEHUHU, YCKOPEHHUE, NIEPEMEILIEHUE, ITyTh, YIIIOBask CKOPOCTb,
CUJIa TPEHMsI, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJIHOrO MaJieHus,
BEC TeJa, UMITYJbC Tella, UMITYJIbC CUJIbl, MEXaHUYecKas paboTa M MOIIHOCTD,
NOTCHUUAJIbHASL DHEPrusl TeNa, IOAHATOIO HaJX IOBEPXHOCTBIO  3€MIIH,
NOTCHUUAIbHASL JHEPIUsl CKATOM NPYKUHBI, KHHETUYECKAasl DHEPrusl, IOJHAs
MEXaHU4eCcKasl SHEPTHs, IEPHO U 4acToTa KoieOaH!i, JUIMHA BOJIHBI, IPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTb CBETa, MOKa3aTeb MPEIOMIICHUSI CpPEAbl); MpU
OTNKCAaHUM MPABUWIBHO TPAKTOBATh (PU3MUECKUN CMBICH HCIIOJIB3YEMbBIX BEJIWYHH,
o0o3HaueHUs: M EAUHULBI (PU3MUECKUX BEJIUYMH, HAXOOUTh (HOPMYIIBL,
CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C IPYTMMHU BEIMYUHAMU, CTPOUTH
rpauKy U3y4YeHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYHUH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMS YDHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI
CYNEpIO3ULIMA CUJI, MPUHLIMI OTHOCUTENbHOCTU ['anmunes, 3akoHbl HbroTOHAa,
3aKOH COXPAHEHHUS HMMIYJbCa, 3aKOHbl OTPAKEHHUS M MPEIOMIICHUS CBETa,
3aKOHBI COXpPAHEHUs 3apsAJ0BOTO U MAaCCOBOTO YMCENl MPH AJEPHBIX PEAKIUAX;
Opd 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBSCHATH (PU3MUECKHE TPOLIECCH M CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyalluid IPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHHE U3 2—3 JIOTUYECKHUX
IaroB ¢ OMopod Ha 2-3 U3yYEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(u3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3aJayd  (OMMUpAIONIMECs HAa CUCTeMy U3 2—
3 ypaBHEHUI), HUCIHOJIb3YsI 3aKOHbI U (OPMYJbI, CBS3bIBAIOIINE (U3HUECKHUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUSA 3a7auyM 3allMChIBATh KPATKOE YCIIOBUE,
BBISIBJISITh HEJIOCTAIOUIME WM W30BITOYHBIE JaHHbIC, BBIOMpATh 3aKOHBI H
dbopMynbl, HEOOXOAUMBIE HJi PEUIeHHUs, NPOBOJIUTH PACUYEThl U OLIEHUBATDH
PEATUCTUYHOCTD MOJIyYEHHOTO 3HAUCHHS (PU3HUECKON BEJIUYUHBI,

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPH T[OMOIIU
(¢u3NYeCKuX METOOB; HCHOJb3ysl ONHMCAHWE HCCIENOBAaHUS, BBIIEIAThH
IIPOBEPSIEMOE MPEANOI0KEHHE, OLEHUBATH MTPABUIILHOCTh NOPSAJIKA MPOBEACHUS
MCCIIEI0BAaHMS, J€NaTh BBIBOJbI, HHTEPIIPETUPOBATH PE3YNIbTATHI HAOIIOACHUNA U
OMBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SIBICHUN WU
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¢usznyeckux CBOWCTB Ten (M3y4eHHE BTOpPOro 3akoHa HploToHa, 3akoHa
COXpaHEHUs SHEPTUH; 3aBUCUMOCTD MEPHOJIa KoJIeOaHUN PYKUHHOTO MasiTHUKA
OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY bl MaJIbIX
KoJeOaHui; TPSIMOJIMHEHHOE pPacHpOCTpPaHEHUE CBETa, pa3joKeHHe Oenoro
CBETa B CIEKTP; U3yUYCHUE CBOMCTB M300pakKeHUs B MJIOCKOM 3€pKajie U CBOMCTB
U300paKEeHUs TpeaMeTa B cOoOMparolie JMH3e; HAOJIOJCHHE CIUIONIHBIX |
JUHENYaThIX CIEKTPOB M3JIYUYEHHUs): CAMOCTOSITEILHO COOMpaTh YCTAHOBKY W3
M30BITOYHOTO Habopa 000PYIOBAHUS;, OMICHIBATH XOJI OMBITA M €r0 PE3yJIbTaThI,
(bopMyIHpPOBaTh BHIBOIBI,

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, ONpeaessisi
cpeaHee 3HaYeHHE U3MepsAEeMOil BeTMUUHBI ((POKYCHOE pacCTOSTHUE COOMparoIei
JIMH3bI1); 000CHOBBIBATh BHIOOP CIIOCO0A U3MEPEHMS/U3MEPUTETBLHOTO IPUO0PA;

IPOBOJUTh  MCCIIEOBAaHUE  3aBUCUMOCTEH  (PU3WYECKUX  BEJIMYUH
C MCIIOJIb30BAaHUEM MPSIMBIX HM3MEpPEHUH (3aBUCHMOCTb IyTH OT BPEMEHM IpHU
PaBHOYCKOPEHHOM [BMXEHUM 0€3 HayalbHOM CKOPOCTH; Mepuoja KoJeOaHuiu
MaTEMaTUYECKOI0 MAasiTHHKAa OT JUIMHBI HUTH; 3aBUCHMOCTH YIUVIA OTPAKECHHS
CBETa OT yIJIa MaJEHUS U YyIJia NPEeJOMJICHUS OT yIila NaJeHus): IIaHUPOBATh
UCCIIEIOBAaHUE,  CAMOCTOSITEILHO  coOUpaThb  YCTaHOBKY,  (PUKCHUpPOBATh
PE3yJIbTaThl NMOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUAE TAOIHIl U
rpaduKoB, JeNaTh BBIBO/BI [0 PE3yJIbTaTaM UCCIIEOBaHMUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUsS] (PUINYECKHX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tela IpPU PAaBHOYCKOPEHHOM JBW)XEHUHU, YCKOPEHHUE
CBOOOJHOTO MAaJACHUS, )KECTKOCTD MPY>KUHbBI, KOADPUIIMEHT TPEHUS CKOJIbXKEHUS,
MexaHudeckas paboTa ¥ MOIIHOCTh, YacToTa M Mepuoja  KoJjiebaHui
MaTeMaTU4YeCKOro M MPYKMHHOTO MAasSTHHKOB, ONTHYECKas CUJia coOuparomei
JUH3bI, PAJUOAKTUBHBIA  (OH): IUIAHMPOBaTH  HM3MEpPEHHUsA; CcoOMpaTh
DKCIIEPUMEHTAJIBHYK)  YCTAHOBKY W BBIIOJHATH  M3MEPEHUs,  CIeays
IPENIOKEHHON UHCTPYKLIUH; BBIYHMCIIATh 3HAYEHNE BEJIMYMHBI U aHAIU3UPOBATh
NOJIyYEHHBIE PE3YJIBTATHI C YUYETOM 3aJaHHOM IMOIPEIIHOCTH U3MEPEHU;

COOJTI0IaTh TIpaBUjIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ J1abopaTOpHBIM
000pyT0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJENEH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPIOE TEJNO, TOUEUHBIH HCTOYHHK CBETA,
Jy4, TOHKas JIMH3A, [JIaHEeTapHas MOJIeJIb aTOMa, HYKJIOHHAsk MOJEJIb aTOMHOTO
a1pa;

XapaKTEepU30BaTh  MPUHLHUIBI  JIEWCTBUS ~ M3YYEHHBIX  MNpUOOpPOB
U TEXHUYECKHUX YCTPOUCTB C OMOPOM Ha UX ONMUCAHMS (B TOM YHCIIE: CIUIOMETD,
JATYMKU TOJIOKEHHUS, PACCTOSHUA U YCKOPEHHUS, paKeTa, 53XO0JIOT, OYKH,
nepuckon, (oroannapar, ONTHYECKHE CBETOBOJIbI, CIEKTPOCKOIN, JI03UMETP,
Kamepa BuibcoHa), MCMONB3ys 3HAHUA O CBOWCTBaX (M3MYECKUX SIBICHUU W
HE00XoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLIECCOB MpHU
pelIeHnr y4eOHO-TIPaKTHUECKUX 3ajad; ONTUYECKHE CXEMbI AJIsi MOCTPOCHHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U coOUparome JnH3e;
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PUBOJIUTH IPUMEPBI/HAXOIUTh nH(bOpMaITHIO 0 nmpuMepax
PAKTUYECKOTO HMCIOJIb30BaHUS (PU3MYECKUX 3HAHUM B TOBCEAHEBHOM >KU3HU
JUIst obecniedeHus: 6e30MacHOCTH MPU OOpaIlleHUH ¢ IPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHUS 3JI0POBbS M COOJIIOJEHUS HOPM SKOJOTUYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CpeJie;

OCYUIIECTBJIATh IMOUCK HHGOpPMAIMU (PU3NYECKOTO COJECPKAHUS B CETU
WNuTtepHeT, caMocToATEIbHO (POPMYIHUPYST MTOMCKOBBIM 3allpoc, HaXOIUTh MYTH
OTpeeICHNS JOCTOBEPHOCTH MOTYIECHHON HH(POPMAIIMA Ha OCHOBE MMEIOIIIUXCS
3HAHWH W TOTIOJIHUTEIHHBIX HCTOYHHUKOB,

WCITIOJIB30BATh TPHU BHITIOJIHEHUN YUYCOHBIX 33aJIaHUN HAYIHO-TIOMYJISIPHYIO
TuTEPATypy (PU3HUECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI CETH
WNuTepHeT; BiajgeTh mpUEMaMH KOHCIIEKTHPOBAHHUS TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIECHUS HAa OCHOBE
uH(GOpMAIUU U3 HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COACPKAHUS, TyOJIUYHO
IPEICTaBIATh PE3YNbTAThl TPOCKTHOW MM HUCCIEIOBATEIBCKON NIESITEIbHOCTH;
Opyd STOM TPAMOTHO HCIOJb30BaTh W3YYCHHBIM TMOHSATUHHBIN —amnmapar
U3y4aeMoro pasjena (U3MKH U CONMPOBOXKIATh BBICTYIUICHHE IpPE3CHTAINEH
C Y4€TOM 0COOCHHOCTEN ayAUTOPUU CBEPCTHUKOB.

10 kaace

[IpeameTHBICe pe3ynabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaTh
c(hOpPMHPOBAHHOCTH Y 00YJAIONTUXCS YMCHHIA:

MPOBOJIUTh  HMCCIICIOBAaHUE 3aBUCUMOCTEH  (DM3MYECKUX BEIMYHMH C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPCHHH (3aBUCHUMOCTh IYTH OT BPEMEHH IIPHU
PAaBHOYCKOPEHHOM JIBMKEHUM O€3 HaudallbHOW CKOPOCTH; Tepuoaa KojeOaHui
MaTEeMaTHYECKOTO0 MasTHHKA OT JJIWHBI HHUTH, YIJIa OTPAKCHHsI CBETa OT yrJa
najIeHus], yriia IPeJIOMJICHUS OT YIJia MajJieHusl CBETOBOTO JIyda): CAMOCTOSTEIBHO
coOupaTh YCTaHOBKY, (DUKCHUPOBATh PE3YJIbTAThl TOJYYCHHOW 3aBUCUMOCTH
bu3nUeckux BENWYMH B BHUJE TaOMUIl W TpaduKoB, [eiaTh BBIBOJLI IO
pe3ynbTataM HccleoBaHusa (NP HAJIUYUKW BO3MOXKHOCTH WM TPOBOJUTH
BUPTYyaJIbHBIE JTA00paTOpHBIE PAOOTHI);

NPOBOJUTh KOCBEHHbIE H3MEpeHUsi (UBMYECKUX BEIUYUH (CpemHsis
CKOpPOCTh U YCKOPEHHE Tejla TPH PaBHOYCKOPEHHOM JIBIDKCHHUH, YCKOPECHHE
CBOOOJTHOTO TMAJEHUs, KECTKOCTh MPYKUHBI, KO3POUIIMEHT TPESHHS CKOJIBKCHUS,
MeXaHWYeckas paboTa W  MOIMHOCTh, 4YacToTa W TEpHOj  KoJieOaHWH
MaTeMaTHYeCKOr0 WM NPYKHHHOTO  MasSTHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparolel JTUH3bI, PaIMOAKTUBHBIM (DOH): TUIAHUPOBATH U3MEPEHUS; COOUPATH
AKCIIEPUMEHTAILHYIO YCTAHOBKY, CJICTYS MPEIIOKECHHON MHCTPYKIIMH; BEIYUCIISATD
3HAUCHHWE BEJIMYMHBI WM aHAJIM3UPOBATh ITOJYYCHHBIC PE3YJBTaThl C y4eTOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH (MTPU HATMIMH BO3MOKHOCTHU HJIA TIPOBOUTH
BUPTYyaJIbHBIE JTA00paTOpHBIE PaOOTHI);

coOmofiaTh TpaBuia Oe30macHOro Tpynaa Mpu padoTe ¢ J1abopaTOpHBIM
oOopynoBanueM (MpU HATUYUH BO3MOXXHOCTH WJIM TIPOBOAWTH BUPTYaJIbHBIC
nabopaTopHbIe pabOThI);
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pasnuyaTh OCHOBHBIE TPU3HAKKM M3YyYCHHBIX (DUUYECKUX MOJICIICH:
MaTepuaibHas TOuYKa, aOCOJIOTHO TBEPIOE TeNO, IJIaHETapHas MOJENb aToMa,
HYKJIOHHAas MOJI€JIb aTOMHOTO SI/IPa;

XapaKTEepU30BaTh  MPUHIMIBI  JEUCTBUS  HM3YYEHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha UX OMHUCAHMS (B TOM YHUCIE CHUIOMETD,
JATYUKH TTOJIOKEHHUS], PACCTOSIHUSA U YCKOPEHUS, PAKETHI, 3X0JIOT, OUYKH, IIEPUCKOII,
doToamnmapat, BOJOKOHHAs ONTHUKA, CIEKTPOCKOI, J03UMETp, kamepa BuibcoHna),
UCIIOJIB3Ysl 3HAHUS O CBOWCTBaX (U3WYECKUX SBJICHUA W HEOOXOIUMBIE
bu3ndecKue 3aKOHOMEPHOCTH;

HCIIOJB30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH H3YyUYCHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIIbHBIX NPUOOPOB M TEXHOJOTHUECKUX TMPOIECCOB IMpHU
pelieHnd y4eOHO-MPAKTUYECKUX 3a/1ady; ONTUYECKUE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

PUBOJUTH MPUMEPHI MPAKTUUECKOTO HUCTIOIb30BaHMs (PU3MUECKUX 3HAHUH B
MOBCEHEBHON JKU3HU JJIA oOecrnedeHuss Oe30MacCHOCTH MpuU OOpalleHuu C
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 37I0pOBbS U
COOJTIO/ICHUSI HOPM 9KOJIOTUYECKOT0 MOBEJICHHUS B OKPY’KAIOIIEH cpeie;

OCYIIECTBJISATh MOUCK HMH(POpMAUKU (PU3NUECKOTO COJEPKAHUS B CETU
HNuTepHeT, caMOCTOSTENbHO (POpPMYNIHPYsI MOUCKOBBIM 3ampoc; HaXOIUTh IMyTH
OTIpEJICIICHHS] JOCTOBEPHOCTH TMOJYYEHHOM MH(OpMAIMU Ha OCHOBE MMEIOIIUXCS
3HaHUM U3 Kypca GU3UKU U IOTTOTHUTEIBHBIX HICTOUHUKOB;

WCIIOJB30BaTh MPU BBIMOJHEHUH YUY€OHBIX 3aJlaHU HAYy4YHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro coaep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpChl CETH
WNuTepHer, BiajgeTh NpuUeMaMy KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBbIE MUCHMEHHBICE M YCTHBIE COOOIIEHUs, 0000IIas
UH(OPMAITUIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO HCIOJIB30BAaTh M3yYCHHBIN
MOHATUUHBIN anmapar Kypca GU3UKH, COMPOBOXKIAATh BHICTYIUICHUE TTPEe3eHTalnen
COOCTBEHHOT'O COOOIIEHNS, yYUTHIBAs OCOOCHHOCTH ayJIMTOPUU CBEPCTHUKOB;

NP BBITIOJIHEHUH UCCIIEIOBAHUM (DU3UYECKUX TMPOIIECCOB CAMOCTOSITEIIBHO
IJJAHUPOBATh COBMECTHYIO NESITEIBHOCTh B TPYyMINE, CIEAUTh 32 BBINOJIHEHUEM
njaHa JACHCTBHM M KOPPEKTHPOBATh €ro, aJCKBAaTHO OIICHWBATh COOCTBEHHBIN
BKJIaJ B  JEATENbHOCTh  TPYIIbl;,  BBICTpAaUBaThb  KOMMYHHUKATHUBHOE
B3aMMO/ICHCTBUE, YUUTHIBAsI MHEHHUE OKPYIKAIOIIIUX.
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TEMATHYECKOE IINTAHUPOBAHMUE

7 kaacc (68 )
TemaTuuecknii 6,10k, | OcHOBHOe cosepkaHue OcHOBHBIE BH/IbI 1eAATEJIbHOCTH Y4AaIIUXCsl (HA YPOBHE Y4eOHBIX HeﬁCTBHﬁ)l
TeMa
Pa3nen 1. ®u3nka u €€ poJib B MO3HAHUHU OKpY Kawiero mupa (6 1)
duznka — Hayka o |[Pu3uka — Hayka O [BbisiBiaeHue paziauuuil Mexay (U3NUECKUMH U XUMHUUYEeCKUMH IpeBpatieHussMu (MC —
npupoae [IPUPO/JIE. SIBneHuss XuUMwus).
(2 9) npupoasl. Pusznueckue |[Pacno3zHaBaHue U Kiaccudukanus GU3NUYECKUX SIBJICHUMN: MEXaHUYECKUX, TETIJIOBBIX,
SIBJICHUSL: PJIEKTPUYECKUX, MAarHUTHBIX U CBETOBBIX.
MeXaHUYeCKue, HaOnroaenue u onvcanve GpU3NUECKUX sIBICHUM
TEILUIOBbIE,
PIIEKTPUYECKUE,
MarHuTHbIE, CBETOBBIE,
3BYKOBBIE
Dduznyeckue dusznueckue OrnpeneneHue LEHBI JIEICHHUS Kbl W3MEPHUTENBHOrO mpubopa. M3mepenne JIMHEHHBIX
BeJTHYNHBI BeNIMYUHBL. M3MepeHue [pa3MepoB Tell U MPOMEKYTKOB BPEMEHH C yYETOM MOTPEUTHOCTEH.
(2 9) ¢usmueckux BeauudH. MI3MepeHne o0bEMa KUIKOCTH U TBEPIOTO Tela.
dusznyeckue npuoopsl. M3MepeHue Temmeparypbl MOpH TOMOILIM KUJIKOCTHOIO TEpMOMETpa M JaTuMKa
[lorpemrHocTh TEMIIEPATYPHI.
3MEPEHUN. BrbimogHeHWe TBOPYECKMX 3aJaHUM IO TOHUCKY CIIOCOOOB M3MEpPEHHUs] HEKOTOPBIX
MesxayHapogHast (br3HYecKuX XapaKTepUCTUK, HAIPUMEDP pa3MEPOB MaJlbIX 0OBEKTOB (BOJIOC, TPOBOJIOKA),
cucTEMa €JUHHUILL YIQUIEHHBIX OOBEKTOB, OOJBIIMX PACCTOSHUM, MaJbIX IIPOMEXKYTKOB BPEMEHHU.
OO6cyxaeHue npeaaraéMbIx CocoOoOB

! [Ipu pazpaboTke paboueil mporpamMMbl B TEMAaTHUUYECKOM IJIAHUPOBAHUM JIOJKHBI OBITh YUTE€HBI BO3MOKHOCTH HCHOJIB30BaHUS AIJIEKTPOHHBIX
(nppoBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIOMMNXCA Y4eOHO-METOAMYECKUMH MaTepHuaiamMu (MyJIbTUMEIUINHBIC TPOTPAMMBI, JIEKTPOHHBIC
Y4EOHUKHU U 33JaYHUKH, DJICKTPOHHBIE OMOINOTEKH, BUPTyalbHbIC J1a00paTOPHUH, UTPOBBIE TIPOTPAMMBI, KOJUIEKIINU ITU(PPOBBIX 00pa30BaTEIBLHBIX
pecypcoB), peann3yronux guaaktuueckrue BosmoxHoctu KT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEIBCTBY 00 0Opa30BaHUM.
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11 OTTAJIKHUBAHUC

EcTtecTBeHHO- Kak ¢usuka u apyrue |BolaBHKEHUE THIIOTE3, OOBICHSIONINX IPOCTHIE SIBJICHUS, HAIIPUMED:
HAyYHbIN MeTO]] ECTECTBEHHBbIE  HAyKH | — II0YEMY OCTAHABJIMBAETCS JIBHXKYIIEECS IO TOPU30HTAIBHON IOBEPXHOCTH TEJO;
MO3HAHUS N3y4aroT MPUPOAY. | — IMOYEMY B KAPKYIO IMOTOAY B CBETJION OJEK e NPOXJIaaHEH, yeM B TEMHOM.
(2 v) EcTtecTBenHO-HayuHbll |[IpennoskeHue croco60B MPOBEPKU THUIIOTES.
METO/I no3HaHus: [[IpoBeneHue ucciaenoBaHUs MO MPOBEPKE KaKOH-IMOO TUIIOTE3bl, HAIpUMEp: AaIbHOCTh
HaOTI0ACHHE, moJi€Ta MapuKa, MylmeHHOTro TOPU30HTAJIbHO, TEM OO0JIbIIIe, YeM OOJIbIIIe BHICOTA ITyCKa.
[IOCTAHOB- Ka HaydHoro |[[loctpoeHune npocredmmx moxened (U3NUecKuX SBJICHUH (B BUJIE PUCYHKOB WM CXEM),
BOIIPOCA, BBIABMI)KEHHUE HAIIPUMEDP HaJEHUE NMPEAMETA; IPSIMOJIUHEHHOE pacIpOCTPaHEHUE CBETA
FAOTE3, SKCIEPUMEHT
[0 IPOBEPKE TUIOTE3,
00BsICHEHUE
Ha0JII01a€MOT0
SIBJICHUSI. Omnucanue
(bu3muecKux SIBJICHUU C
[MOMOIIBIO MOJEJIeH
Pa3znen 2. IlepBoHayaibHbIe CBeJleHUs 0 CTPOEHUH BelecTBa (5 )
Crpoenne ATOMBI U MOJIEKYJbl, uxHaOnroqeHue U HMHTEpIpeTalnuss OMNbITOB, CBUACTEILCTBYIOIIMX 00 aTOMHO-MOJIEKYISIPHOM
BellecTBa pa3- wmepbl.  ONBITHLCTPOSHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3JIMUHBIX BEIIECTB B BOJIE.
(1 9) JTOKa3bIBAOIINE OneHka pa3MepoB aTOMOB M MOJIEKYJ] C HUCIOJb30BaHUEM ¢oTorpaduii, MOJy4YeHHBIX Ha
ITUCKPETHOE CTPOEHUEATOMHOM CHJIIOBOM MHUKpockore (ACM). Onpenenenre pa3MepoB MaIbIX T
BEIIECTBA
/IBuxeHmne JIBU>KeHNE vactul [HaOmroaeHue u o0bsicHEHHE OPOYHOBCKOTO JIBUKEHUS U sIBJICHUS U Dy3uu.
1 B3aHMOJCHCTBHE [BEIIECTBA. Cas3p |[IpoBeneHre u 00bsICHEHHE ONBITOB MO0 HAOIIOAEHUIO TEMJIOBOTO paCIlIMPEHUs ra30B.
YAaCTHIl BellecTBa CKOPOCTH nBuxeHus [[IpoBeneHue u 0ObSICHEHHE OMBITOB MO OOHAPYKEHUIO CHUJI MOJIEKYJISIPHOTO HPUTSKEHUS U
(2 u) YaCTHIL C |OTTaJIKUBAaHUSA
TEMIIEPATYPOIL.
bpoyHOBCKOE IBHKEHHUE.
Juddyzus.
B3anMoaeiicTBUE 4aCTHUL]
BEIIIECTBA: IPUTSIHKEHUE
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nBrkeHue. CKOpOCThb.
CpenHsisi CKOpOCTb IIpH
He- PaBHOMEPHOM
NBIDKEHUN. Pacuér myTH|
11 BPEMEHU JBH)KECHUS

ArperaTHbie ArperaTHble cocTOssHUsA|ONHCAaHUE (C UCIIOIB30BAHUEM MPOCTHIX MOJEJEH) OCHOBHBIX pa3iuuUi B CTPOSHHUH Ta30B,
COCTOSIHMSA BEIL[ECTBA: CTPOCHUEPKUIKOCTEN U TBEPABIX TEII.
BellecTBa razoB, okuAkocTe  HOOBICHEHHE MAIONW CHOKUMAEMOCTH KUIAKOCTEU U TBEPJBIX TEJI, OOJIBIION C)KUMAaEeMOCTH
(2 9) TBEPIBIX ra3oB.
(kpuctamnueckux) Tea|O0bsicHeHne coxpaHeHus: (OpMbI TBEPABIX TEJ U TEKYUECTH )KUIKOCTH.
BzanMocBsi3b MexayllpoBeqeHre ONMBITOB, JOKA3BIBAIOIINX, YTO B TBEPIAOM COCTOSHUU BOJBI YaCTHUIIBI
CBOMCTBAaMHM BEIIECTB BHAXOAATCS B CPEIHEM JAajblie APYr OT Apyra(IIOTHOCTh MEHBIIIE), YEM B KHUIKOM.
pa3HBIX arperatHbpIX|Y CTAHOBJICHHE B3aUMOCBSI3M MEXKJY OCOOCHHOCTSIMH arperaTHBIX COCTOSIHUW BOJBI H
COCTOSTHUSIX u UXCYyLIECTBOBaHUEM BOAHBIX opranu3mMoB(MC — Ouosnorus, reorpadus)
ATOMHO-MOJICKYJISIPHBIM
CTPOCHHEM.
Oco0eHHOCTH
ArperaTHbIX  COCTOSIHUH
BOJIBI
Paznen 3. /IBu:kenue u B3aumozneiicteue tea (21 u)
MexaHnu4deckoe MexaHu4ecKkoe VccinenoBanue paBHOMEPHOTO JABIKCHUS U OTNPEICIICHUE €ro MPU3HAKOB.
IBUKEHHM € nBrxkeHue. PaBHomepHoelHabmrogeHne HepaBHOMEPHOTO JBMIKEHUSI U OIpPEJIeNICHUE €ro OTJIUYHIl OT paBHOMEPHOTO
(3u) 17} HEPaBHOMEPHOCTBIIKCHUSI.

Penienue 3a1a4 Ha ONPENEIICHUE IIyTH, CKOPOCTH U BPEMEHU PABHOMEPHOT'O JBUKEHUS.
AHanu3 rpauKOB 3aBUCUMOCTH ITYTH U CKOPOCTHU OT BPEMEHU

HNuepuusi, Mmacca,
IJIOTHOCTH
(49)

SIBi1eHNE WHEPLHUU.
3aKkoH WHEPLUH.
BiaumopaeiictBue  Ten
KakK NpUYMHa
WU3MEHEHUSI CKOPOCTH
IBHMOKECHUS TEII.

Macca KakK mepa
WHEPTHOCTHU Tena.
III1oTHOCTE  BellecTBa.
CBsI3b  INIOTHOCTH  C

KOJIMYCCTBOM  MOJICKYJI

OOBsICHEHHE U IPOTHO3UPOBAHUE SBJIIEHUN, 00YCIOBJICHHBIX MHEPLUEH, HAIpUMEP: YTO
MPOUCXOJIUT MPU TOPMOKEHUH WM PE3KOM MaHEBpe aBTOMOOWIISI, IMOYEMY HEBO3MOXKHO
MTHOBEHHO IPEKPATUTH IBUKEHUE Ha BEJIOCUIIE]IE UJIM CaMOKaTe U T. 1.

[IpoBeneHre U aHaINU3 OIBITOB, IEMOHCTPUPYIOIIMX U3MEHEHUE CKOPOCTH ABUIKEHUS TeEJla
B pe3yJibTaTe ASUCTBUS HA HETO APYTUX TeJl.

Pemienue 3a1a4 Ha OINpeeJIeHNe MacChl Tela, ero 00bEMa U INIOTHOCTH.

[IpoBeneHue U aHajaIu3 OMNBITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTh U3MEHEHHUS CKOPOCTHU
TeJla OT €ro Macchl IPU B3auMOJEWCTBHHU Teil. M3mMepeHue Mmacchl Teja pa3IMuYHBIMHU
criocobamu. OnpenesieHne IIOTHOCTH Tejla B Pe3yJIbTaTe U3MEPEHHUs €ro Macchl U 00bEMa

34




B eauHHIEe O0OBEMaA

BEIIECTBA
Cuia. Buabl cui Cuita Kak [MI3ydeHue B3aMMOJICUCTBUS KaK MPUYMHBI HM3MEHEHUS CKOPOCTH Tejla W €ro
(14 g) XapaKTepPUCTHUKA nmedopmarmu.

B3aUMOJICUCTBUSL  TeJl.
Cuyia  ynpyroctu  u
3akoH |'yka. Uzmepenue
CUJIbl C  IIOMOIIBIO
nuHaMoMeTpa. SIBieHue
TCOTEHUsT WU CHJIa
TspkecTu. Cuia TsShKecTu
Ha JpYyrux [JIaHeTax.

Bec TeJa.
HeecomMoCTb.
Cro>xeHue CHII,
HaIPaBJICHHBIX o
OTHOMU MPSIMOM.
PaBHOIEHCTBYIOIIAS
cuin. Cuna  TpeHHS.

TpeHue CKONbXEHUs U
TpeHue nokos. TpeHue B
MIPUPOJIEC U TEXHUKE

Omnucanue pealbHBIX CUTyaluid B3aMMOJICHCTBHUSL TE€l C IOMOIIBIO MOJENEH, B KOTOPBIX
BBOJUTCSI TIOHATHE W H300pakeHHe cuibl. M3yuenume cuibl ynpyroct. McciaemoBanue
3aBUCUMOCTH CUJIbI YIIPYTOCTH OT YJJIMHEHUSI PE3MHOBOIO IIHYpa WJIU MPY>KUHbI

(c mocTpoeHreM rpaduka).

AHaTIU3 ONPAKTUUYECKUX CUTyallMH, B KOTOPBIX MPOSIBISICTCS ASUCTBUE CHUIIBI YIPYTOCTHU
(ynpyrocts Msiua, KpOCCOBOK, BETOK IepeBa 1 Jp.).

AHanmu3 CUTyalluid, CBSI3aHHBIX C sBJIeHHEM TAroreHus. OObsICHEHHE OpOUTAIBLHOTO
NMBMOKEHUSI TUIAHET C MCIIOJb30BAaHMEM SIBIICHUS TATOTEHUS W 3akoHa wuHepnuu (MC —
actpoHoMmusi). MamepeHue Beca Tella C MOMOIIbIO auHamomeTpa. OOOCHOBaHHE 3TOrO
cnoco0a U3MepeHus.

AHanmu3 U MOJEIUPOBAHUE SIBJICHUS HEBECOMOCTH. ODKCIEPUMEHTAIILHOE IOJIyYeHHE
MMpaBujia CJIOKECHUS CHUJI, HAIPaBJICHHBIX BIOJb OAHOWU mMpsiMoi. OrpeneieHue BEITUYHUHBI
PaBHOACHUCTBYIOIIEH CUIL.

M3y4deHnue cuibl TPEHUS CKOJIBXKECHUSI U CUJIBI TPEHUSI TIOKOSI.

VccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHMsT OT Beca Tela W CBOWMCTB TPYLIUXCS
MOBEPXHOCTEM.

AHanU3 TIPAKTUYECKUX CHUTyaldii, B KOTOPBIX IPOSIBISETCS NEHCTBUE CHJIBI TPEHUS,
HMCTIOIB3YIOTCS CITOCOOBI €€ YMEHBIIIEHUSI HUJIN YBEIUYCHUs (KaTaHUE Ha JIbDKaX, KOHbKaXx,
TOPMOXKEHHUE aBTOMOOWIISI, HCTIOJIb30BaHUE TTOAIIUITHUKOB, MJIaBaHUE BOJAHBIX KUBOTHBIX
u ap.) (MC — Ouomnorus).

Pemienue 3amad ¢ Mcnoib3oBaHUEM (HOPMYJIT I pacy€Ta CUJIBI TSIKECTH, CUITBI YIIPYTOCTH,
CHUJIBI TPEHUSI
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Paznen 4. JlaBiienne TBEPABIX TeJl, KUAKOCTEH U ra3oB (21 )

/laBy1eHue. JlaBiieHue. Crioco6nl |AHanu3 U OOBSICHEHHUE OMNBITOB M NMPAKTHYECKUX CUTYAllWil, B KOTOPBIX MPOSIBISETCS
[lepenaya YMEHBIICHUS U (CHJA JABJICHUS.
aBJICHUS yBeIU4eHHs1 JaBiieHusi. [(OOOCHOBaHUE CIOCOOOB YMEHBIICHHUS M YBEIMYECHUs HaBiieHUs. V3ydeHue 3aBHCUMOCTH
TBEpALIMU Tejamu, [/laBiieHue rasa. [gaBJeHHUs Ta3a OoT 00béMa M TeMreparypsl. M3ydeHue ocoOeHHOCTEH Iepefadyu J1aBJICHUS
PKHKOCTSIMH U (3aBUCHMOCTb JaBJEHMS [TBEPABIMU TelaMH, JKUAKOCTIMU U rasamMu. OOOCHOBaHHE pPE3YyJbTaTOB OIIBITOB
razamu raza ot o0béMa U |0COOEHHOCTSIMU CTPOEHHMS BEILIECTBA B TBEPAOM, KUIAKOM
(3 9) remriepatypsl. [lepenaua w1 ra3o006pa3HOM COCTOSTHUSIX.
ITaBJICHUSA TBEPABIMHU [JKCIEPHUMEHTAIILHOE J0Ka3aTeabCcTBO 3akoHa Ilackansa. Pemrenwe 3amad Ha pacuér
TeJaMHU, >KUJKOCTSIMU U [1aBJICHUS TBEPAOIO Tena
razamMu. 3akoH Ilackans.
[TneBMaTuuyeckue
MallluHbI
JlaBiieHue 3aBUCUMOCTh MccnenoBanre 3aBUCUMOCTH JTAaBJICHUS KUIAKOCTA OT TIIyOWHBI MOTPY>KEHUS U TIIOTHOCTH
PKHIKOCTH NTaBJICHUS YKUJIKOCTH PKHUJIKOCTH.
(59) oT TITyOUHBI Habmronenrne u 00bsICHEHHE THIPOCTATHYCCKOTO TapaiokcaHa ocHOBE 3akoHa [lackais.
[MOrPY>KEHHUS.
I'mapocrarudeckuit
rapagokc.
Coobmaroruecs 3yueHne cooOIIaroIInXCsl COCY0B.
COCY/IbI. Pemenne 3agau Ha pacu€T naBiaeHUs >KUAKOCTU. OOBSICHEHHWE NPHUHIMNA JESUCTBUS
I'nnpaBnuueckue TUIPaBINYECKOrO Ipecca.
MEXaHU3MBbI AHanu3 U 00BSICHEHNE TPAKTUYECKUX CUTYAIUH, TEMOHCTPUPYIOIINX MPOSIBICHUE JIaBICHUS
PKUJIKOCTH M 3akoHa Ilackans, Hampumep IHpOIECCOB B OpraHu3Me INpU TIIyOOKOBOJIHOM
HbIpsiHUU (MC — Guosorus)
ATMOC(epHOe ATMochepa 3eMim U [DKCHEpUMEHTaJIbHOE OOHapy’>KeHHE aTMOC(HEepHOro JaBieHUS. AHaIU3 U OOBsICHEHHUE
naBJieHUe aTMOcdepHoe OINBITOB U NPAKTUUYECKUX CUTyallul, CBA3aHHBIX C JIEHCTBUEM aTMOC(HEPHOTO JaBJICHUS.
(6 u) TaBJICHUE. IIpuunnel |(OObsICHEHUE CyIIECTBOBaHMS aTMocdepbl Ha 3emMjie M HEKOTOPBIX IUIaHeTaxX HiHu e&
CYIIECTBOBAaHUS OTCYTCTBUS Ha JipyTux miaHerax u Jlyne (MC — reorpadusi, acTpoHOMUS).
BO3AyIIHOH  00oyouku |OObSICHEHNE U3MEHEHUS TIIOTHOCTH aTMOC(epsl C BRICOTON M 3aBUCUMOCTH aTMOC(EpPHOTO
3emiu. OnbIT |[HaBJIEHUS OT BBICOTHI.
Toppuueuin. Pemiennie 3amay Ha  pacu€r aTtMocdepHoro  naBieHus. M3yueHue  ycrTpoiicTBa
M3mepenune OapomeTpa-aHepouaa
aTMochepHOro
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JIABJICHU.

[TpuGopsI 117151 U3MEPEHUS
aTMOC(EPHOTO JaBICHUS

3aBHUCUMOCTD
aTMOC(EpPHOTO0  JTaBJICHHS
OT BBICOTBI
HaJl  ypPOBHEM  MOps.

UleilicTBHEe SKHIKOCTH

JlelicTBUE JKMJKOCTU H

DKCIIEpUMEHTAIbHOES OOHApYy)KEHUE MEHCTBHUS KHAKOCTH W Ta3a Ha MOTPYKEHHOE B HUX

(5 1)

pbryar, 610K, HaKJIOHHasI

u rasa HA [fa3a Ha IIOTPYKEHHOE B [TEJIO.
MOrpy:kéHHOe B HHUX HHUX Teno. (OnpeaesneHne BbITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH HA TEJI0, HOIPYKEHHOE B KUIKOCTb.
TEeJI0 BriTankusaromas IIpoBencHue u o0cyxaeHue OIIBITOB, JIEMOHCTPUPYIOIINX 3aBUCHMOCTbD
(7 v) (apxumezioBa) CHWJIa. BBITAJIKUBAIOLIEH CUJIbL, IEHCTBYIOIIEH Ha TEJIO B )KUJKOCTH, OT 00bEMA MOrpyKEHHOI B
3aKoH ApxuMena. pKUIKOCTb YaCTU T€JIAa U OT INIOTHOCTH KUIAKOCTH.
IImaBanune ten. [MccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMAIOrPpYKEHHON B )KHUJIKOCTh YaCTHU
BosnyxoriaBanue Tena.
Pemienue 3aja4 Ha IpUMEHEHUE 3aKOHA ApXUMeE/a U yCIIOBUS IIJIaBaHUS TeEJl.
KoncTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAaHME JIOAKM U ONpEAEeJeHHE €€
rpy30N0JbEMHOCTH
Pa3znen 5. PaGora u momHocTh. JHeprus (12 u)
PaGoTa u MomHOCTL |[MexaHHyecKass paboTa.DKCIEPUMEHTAIBHOE OIpe/leJIeHHne MEXaHUYECKOH paboThl CHIIBI TSXKECTH IPU TaJACHUU
(3 1) MoIHOCTh TeJa W CUJIbl TPEHUS MPU PABHOMEPHOM II€PEMENICHUM Tejla MO TOPHU30HTAIBHOU
IMOBEPXHOCTH.
Pacyér MOIIHOCTH, pa3BUBAEMOI NPHU NMOABEME MO JIECTHULIE. Pemenre 3agad Ha pacyér
MeXaHM4eCKOI paboThl M1 MOIIHOCTH
[Ipocthie MexaHu3Mbl [[IpocThie  MexaHU3MBbI: (OnpeaereHue BhIMTPHIIIA B CHIIE MPOCThIX MEXaHW3MOB HaIpHUMEpPE phblyara, MoJgBUKHOTO

1M HCITOABU>KHOT'O 6J'IOKOB,HaKJ'IOHHOf/’I IIJIOCKOCTH.

IJIOCKOCTb. IIpaBuno MccnenoBanue ycinoBuss paBHOBecus pbluara. OOHapy)KeHHE CBOMCTB MPOCTHIX
paBHOBECHUS pbluyara. MeXaHu3MOB B Pa3INYHBIX HHCTPYMEHTAaX U MPHUCTIOCOOJICHUSIX, UCIIOJIb3YEMBIX B OBITY
[Ipumenenue TmpaBuiia M TEXHUKE, a TaKXke B XUBbIX opranuszmax (MC — Owuomnorus). DKcriepuMeHTAIbHOE
paBHOBeCHsI pbluara K [10Ka3aTeJIbCTBO PaBEHCTBA padOT MPH MPUMEHEHUH MPOCTHIX MEXaHU3MOB.

OJIOKY. «3omnoroe [Onpenenenne KI1J[ HakTOHHON MIOCKOCTH.

[IpaBUJIO» MEXAaHUKHU. |PerieHne 3a1ad Ha NpUMEHEHUE NpaBuila paBHOBeCHs pbluara nHa pacuér KIIJ{

KII/Q IIPOCTBIX

MexaHu3MoB. IIpoctelie
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MEXaHU3Mbl B OBITY H
TexHuKe. Ppryaru B Teie
JyeJIOBEKA

MexaHnuyecKas
sHeprus (4 4)

Kunernueckast u
MOTEHLIMAJIbHAs

pHeprus. IIpeBpaiieHue
OIHOTO BUZA
MEXaHUYECKONW DHEPrUu
B JPYTOH. 3akoH
COXpaHEHUS u

M3MCHCHHS OHCPIrHUU B
MCXaHUKE

DKCIIEpUMEHTAJIbHOE ONpPE/Ie/ICHUE M3MEHEHUS KUHETUUECKON U MOTEHIIUAIILHOU SHEPTUU
Teja IpU ero CKaTbIBAHUHW MO HAKJIOHHOM INIOCKOCTH.

DopMyIMpPOBaHUE HAa OCHOBE HCCJIEOBAHUS 3aKOHA COXPaHEHUS MEXAHUUYECKOUW SHEPIUu.
OO0cykIeHre rpaHull IPUMEHUMOCTH 3aKOHA COXPAaHEHUS DYHEPTUHU.

Pemenne 3amad ¢ UCMOJIb30BAHMEM 3aKOHA COXPAHEHUS YHEPIUU

PezepBHoe Bpems (3 u)
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8 kaacc (68 u)

TemaTnuyeckuii GI0K,

OcHOBHOE coep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH yYAlUXcsi(HA YPOBHe YUeOHBbIX IeCTBH)

TEeMbI
Paznen 6. TemnoBble siByieHus (28 u)

Ctpoenne OcHOBHBIC OJIOKeHUsT  [HaOmrogeHne W MHTEPIPETalHs OMBITOB, CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYISPHOM

M cBOIiCTBA MOJICKYJISIPHO- CTPOCHUH BEIECTBA: OIBITHI C PACTBOPECHUEM PA3JTUYHBIX BEIIECTB B BOJIC.

Benecrsa KUHETUYECKON teopuHrPerieHre 3a7a4d MO OLICHUBAHUIO KOJMYECTBA aTOMOB HWJIM MOJICKYJI B €IUHHIEC 0O0BEMa

(7 9)

CTPOEHMS BEIIECTBA.
Macca u pa3Mepbl aTOMOB
u  MoyiekyJd.  OTbITHI,
MO TBEPIKIAOIINE
OCHOBHBIC

[OJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUU.
Monaenu TBEPAOTO,
PKUJIKOTO U Ta3000pa3Horo
COCTOSIHU I BEIIECTBA.
Kpucrannnueckue 51
amop(dHbIe TBEpABIE TETA.
OOBsICHEHHE  CBOMCTB
ra3oB, JKHUJAKOCTEH WU
TBEPABIX TE€JI HA OCHOBE
MOJIOKEHU N

MOJICKYJISIPHO-
KUHETHYECKON  TEOpHUH.
CMaunBaHue "

KallWJUISIpHBIE SIBJICHUS.
TernoBoe pacmpeHue U
CoKaTue

BEILIECTBA.

AHaJIM3 TEKCTa JAPEBHUX AaTOMHUCTOB (Hampumep, (parmeHra mnosmel Jlykpenus «O
[PUPOJIE BELICH») C U3JI0)KEHUEM OOOCHOBAaHMM aTOMHOW TMIIOTE3bI (CMBICIIOBOE UYTEHUE).
OLeHka yoeuTeIbHOCTH 3TUX 00OCHOBaHUMH.

OO0BsicHEHHE OpOYHOBCKOTO ABWIKEHHUS, sIBICHUS NUPOY3UH U pa3IMuuil MEKIy HUMH Ha
OCHOBE IOJIOYKEHUN MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BELIECTBA.
OOBsICHEHNE OCHOBHBIX PAa3JIMYMi B CTPOCHHHU Ta30B, XKHUJIKOCTEH W TBEPIBIX TEI C
MCII0JIb30BAHUEM IOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKON TEOPUN CTPOECHHUS BEIIECTBA.
[IpoBeneHuEe ONBITOB MO BHIPAIIMBAHUIO KPUCTAUIOB ITOBAPEH- HOM COJIM WJIM caxapa.
[IpoBeneHne U OOBSICHEHHME OIBITOB, JIEMOHCTPUPYIOIIUX KalWJUIAPHBIC SBJICHUS U
SIBJICHME CMaulBaHUS.

OOBsICHEHUE POJTH KaITWJUISIPHBIX SIBICHUN JJIs1 TIOCTYIJICHUS BOABlI B OPraHu3M pacTeHUM
(MC — Guonorusi).

HaGmronenune, mipoBeeHHE W OOBSICHEHHUE
paclIMpeHus ra3oB, KUJKOCTEU U TBEPIBIX TEI.
OObsicHeHHe coxpaHeHUsi o0bEéMa TBEPABIX TeJ, TEKy4YeCTH >KUJKOCTU (B TOM YHCIE,
Pa3HULIBI B TEKYYECTH JJIsS pPA3HBIX )KUIKOCTEH), TaBJIC€HUS ra3a.

[IpoBeaeHrEe OMBITOB, IEMOHCTPUPYIOIIMX 3aBUCHMOCTh JIaBJICHUS BO3/yXa OT €ro oobéma
1 HarpeBaHUs W OXJAXKJIEHMS, U MX OObSICHEHHE Ha OCHOBE AaTOMHO-MOJIEKYJISIPHOTO
YYEeHHUs. AHAJIN3 NPAKTUYECKUX CUTyallui, CBA3aHHBIX CO CBOMCTBAMM ra30oB, KHJIKOCTEU
M TBEPABIX TEI

OIIbITOB IIO Ha6J'IIOJICHI/IIO TCIIJIOBOI'O
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TernioBble MPOLECCHI
(21 g)

Temneparypa.  CBs3b
TeMIIepaTyphl co
CKOPOCTBIO TEIJIOBOT'O
TBH>KCHHUS YACTHII.
BHyTpeHHsIs1  3HEprus.
CnocoO5l H3MEHEHUS
BHYTpCHHEH SHEPTUM:
Terionepeaua 17
COBEPIIICHHUE paboTHI.
Bunel  Tennonepenayu:
TEILJIONPOBOIHOCTD,
KOHBEKIIUSI, U3ITyUYCHHE.
KonnuecTBO

TCIJIOTHI. Y ACIIbHAS
TEILIOEMKOCTh

BEIIICCTBA.

TemnoooMeH Hu
TCIIOBOE

paBHOBECHE.

'YpaBHEHHE

TEIJIOBOro OajiaHca.
IImaBaeHmE u
OTBEpAECBAHUE
KPUCTAIUTUYECKUX
BCILICCTB. Y nenpHas
TeIioTa IJIABJICHUS.
[TapooOpa3zoBanue

158 KOHJICHCAIIUS.
Hcnapenne. Kunenue.
Y nenpHas TEILIoTa
rmapooOpa3oBaHUs.
3aBUCUMOCThH
TeMIIEpaTypbl KUIIEHUS OT

aTMoc(epHOro

O0O0CHOBaHME MTPaBUII U3MEPEHUS TEMIIEPATYPHI.

CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEPEHHUs M IIKaJl TEMIIepaTypHhl.

HaGmionenne u OOBSICHEHHE OIBITOB, JASMOHCTPHUPYIOIIMX HW3MEHEHHE BHYTpPEHHEH
PHEPIruM Teja B pe3yJibTaTe TeIionepeaadyd U padoThl BHEIIHUX CHII.

HaGnronenne #  OOBSICHEHHE  OIBITOB, OOCYXJACHHE IPAKTHUYECKUX  CHUTYyaIui,
MTEMOHCTPUPYIOIIUX PA3JIMYHbIE BUBI TEIUIONEPEIay: TETIOMPOBOIHOCTb, KOHBEKIIHIO,
M3JIydeHUE.

MccnenoBanue sSBICHUS TEIIOOOMEHA MPU CMENIMBAHUH XOJIOJHON U TOpsSYeid BOJBI.
HaGnronenne yCTaHOBIICHHS TEIIOBOTO PABHOBECHSI MEXKy TOpSIYEH U XOJIOJHON BOJOA.
Ornpenenenue (M3MEpPEHHUE) KOIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MPU TETUIOOOMEHE C
HarpeThIM METAJUTMYECKUM LUIUHIPOM.

Omnpenenenue (M3MEpEHNE) yaeIbHONU TEIIOEMKOCTH BelllecTBa. Pemienue 3a1a4d, CBA3aHHBIX
C BBIYHMCIICHUEM KOJMYECTBA TEIUIOTHI M TEINIOEMKOCTH MPHU TEIIIOOOMEHE.

AHaIM3 CUTyalluii NPAKTHYECKOTO MCHOJIb30BAaHHUSI TEIUIOBBIX CBOMCTB BEHIECTB U
MaTepHaJoB, HaIpumep B HEIsIX HEProcOeperKEHHUS: TETUIOU30JISIIUS,
PHEprocOeperaronme KpoIy, TEPMOAKKyMYJISITOPHL U T. 1.

HaGnronenve siBJIeHHUI HCIIapeHus U KOHAeHcauu. VccnenoBanre npoecca ncnapeHus
Pa3TUIHBIX KUAKOCTeH. OOBSCHEHUE SIBICHUN HWCIApEHHs W KOHJACHCAIlMM Ha OCHOBE
AQTOMHO-MOJICKYJISIPHOTO yYCHHS.

Habmtonenre u oOBSICHEHHE TpOIecca KUIICHHS, B TOM YHCJIE 3aBUCUMOCTH TEeMIIEpaTyphl
KUIIEHUS OT J1aBJICHUSI.

Onpenenenue (U3MEpeHHE) OTHOCHUTEIBHOM BIIAXXHOCTH Bo3nyxa. HaOmroneHue mnpoiiecca
MJIABJICHUS] KPUCTAJJIMYECKOI0 BEIlECTBA, HAIIPUMED JIbJA.

CpaBHEHHE TIPOLIECCOB IUIABIICHUSI KPUCTAUIMYECKUX TEJI € Ppa3MsATYCHUS TIpU
HarpeBaHUU aMOP(HBIX Tel.

Omnpenenenre (M3MEpPEeHUE) YICIBHOM TEIUIOTHI IUIaBJICHUs Jibjaa. OObsICHEHUE SIBICHUI
MJIABJICHUS] M KPUCTAJUTU3AIMH HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHUS.

Perntenve 3anady, CBSI3aHHBIX C BBIYMCIEHUEM KOJHUYECTBAa TEIUIO- Thl B IIpolieccax
TEeTUTONIEpeTavyH MPH TUTABJIICHUH U KPUCTAIUTU3AIINN, UCITAPEHUN U KOHACHCAITHH.
AHaJIN3 CUTYyallui MIPAKTUYECKOTrO MPUMEHEHMUS SIBJICHUH TJIaBJICHUS M KPUCTAJIM3AIlUH,
HaTIpUMep, MOJIy4eHHE CBEPXUHUCTHIX MaTepPHUAJIOB, COJIEBAsi TPEIIKA U .

AHanu3 paOoThl U OOBSICHEHHUE NMPUHLIUIA JEWCTBUS TEIJIOBOTO IBUTATEIS.

BrraucieHne KOJWYECTBa TEIUIOTHI, BBIICISIONIETOCS TP CrOPaHWHM Pa3IMYHBIX BHUJIOB

roriuBa, 1 KII1J1 nBuraresns.
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naBieHus.  BiaxHoCTb
BO31yXa.

DHeprus TOIIUBA.
Y nenpHas TeroTa
cropaHus.

[ [puHIUIIBI paboThI
TEIUIOBBIX  JIBUTATEJICH.
KIT] TETLIIOBOTO
IBUTATEJS.

TerioBble JBUTATEIN U
3alUTa  OKpY’Karomen
CpElbl.

3aKkOH COXpaHEHUs U
MMpeBpallleHUs] YHEPTUU B
MEXaHUYECKUX u
TEIUIOBBIX ITPOLIeccax

OO0cCyX/IeHHe SKOJIOTMYECKMX IIOCJIEACTBUM MCIOJIB30BAaHMS JIBUTaTelleil BHYTPEHHEIrO
CropaHusi, TEIUIOBBIX U ruaposaekTpocTaHuuil (MC — 3KoJI0THSI, XUMUS)

Pasznen 7. Diekr

pHYEeCKHe U MATHUTHBIE siBJeHus (37 4)

DileKTpUYecKHe
3apsabl.
3apsxeHHbIE Te1a
u

B3auMoeicTBUE

(7 4)

HX

OnekTpu3anus Tena. J[Ba
pona AIIEKTPUYECKUX
3apsi/10B.
Bianmoneiicteue
BapsOKEHHBIX TeJl. 3aKOH
Kyiona.
DIIEKTPUUECKOE TI0JIE.

[ TpuHIM
CYTIEPTIIO3UIITUU
PIIEKTPUYECKUX

TOJICH. Hocuremn
PIIEKTPUUECKUX
3apsi/10B.
(D71€eMEeHTapHBIN
PIIEKTPUYECKUMN

BapsiA.

CTtpoeHue aToMma.

HabntoneHne M NpoBEAEHUE OMNBITOB IO BJEKTPU3ALUUU T IPU CONPUKOCHOBEHUH U
MHIYKUIUEH.

Habntonenne n o0bsCHEHHE B3aMMOJIEMCTBUS OJHOMMEHHO M PA3HOMMEHHO 3apsi>KEHHBIX
TeJl.

OOBsICHEHHE TPUHIIMNA AEHUCTBUS dJIEKTpocKkora. OObsICHEHHE SIBJICHHUN JJIEKTpHU3aIUU
P CONPUKOCHOBEHUH TE€JI M HHAYKLIHEH C MCIOJb30BAHMEM 3HAHUM O HOCHUTEISIX
PIIEKTPUYECKUX 3apsiJIOB B BEIIECTBE.

PacriosHaBaHue U OOBSCHEHHE SIBICHUI JJIEKTPHU3AIMU B MO- BCEIHEBHOM >KU3HMU.
HabGmtonenne © = OOBSACHEHHWE  OMBITOB, WJUIIOCTPUPYIOLIMX  3aKOH COXpPaHEHMUS
PIIEKTPUYECKOTO 3apsijia.

Habntonenne onbITOB O MOJAECIUPOBAHUIO CUJIOBBIX JTUHUM AJIEKTPUYECKOTO TMOJIS.
MccnenoBanue JI€MCTBUS 3IEKTPUUECKOTO MOJSI HAa MMPOBOJAHUKUA M TUAIEKTPUKHU
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[IpoBOAHUKH u

JTUDJICKTPUKU. 3aKOH
COXpaHEHHUs
PICKTPUUECKOTO
3apsiia
[locTostHHBI (DJIEKTPUUECKUIN ToK. [HaOnroneHue pas3iUM4HbIX BUJOB JCHCTBHUS SJICKTPUUYECKOIO TOKAa M OOHApyXEHHUE ITUX
DIIEKTPUYECKMUTOK (Y CIIOBHUS CYIIECTBOBAHUS BUIOB JCUCTBUS B IIOBCEIHEBHOM XKU3HU.
(20 ) PIEKTpUYECKOro  Toka. [COOpKa M UCHBITAHUE 3JIEKTPUUYECKOM e MOCTOSHHOI'O TOKA.
lcTouHuKHU M3mepeHure Cuiibl TOKa aMIIEPMETPOM.
MOCTOSIHHOTO ToKa. [MI3MepeHune 3JeKTPUUECKOTO HAMpsHKEHHUs BoJbTMETpoM. [IpoBenenue u oObsicHEHHE
JleiicTBuUs OIBITOB, JTEMOHCTPUPYIOIINX 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIICHUS ITPOBOJIHUKA
PIIEKTPUYECKOTO TOKA |0T €ro JUIMHBIL, IUIOIIA1 NONEPEYHOI0 CEUYEHU U MaTepHaia.
(TerioBoe, Xxumuueckoe, [MlccienoBanue 3aBUCUMOCTH  CHJIBI  TOKa, IMPOTEKAIOMIEr0  4Yepe3 pe3ucTop, OT
MarHUTHOE). COIPOTUBIIEHUS] PE3UCTOPA U HATIPSHKEHUS
DIEKTPUUYECKUH TOK B [HA PE3UCTOPE.
PKUJIKOCTSAX U ra3ax. [IpoBepka npaBuia CI0KEHUsI HANPSKEHUM IIPU IMOCJIEA0BATEIbHOM COEJIMHEHUU JIBYX
DJIEKTpUYECKasi Ielb. [PE3UCTOPOB.
Cuna Toka. [[IpoBepka mpaBuia ISl CWIbl TOKA IIPU HapajljIeIbHOM COEIMHEHUU PE3UCTOPOB.
DJIEKTPUUECKOE AHaIM3 CHUTyalluil TMOCJIEA0BATEILHOTO W MapaUIeIbHOTO COCAWHEHUS TPOBOJHUKOB B
HanpsHKEHUE. ITOMaIIHUX 3JEKTPUUECKUX CETAX.
ConpoTuBIICHUE Pemenne 3amau ¢ ucnojb3oBaHWeM 3akoHa Oma u Gopmysl pacué€ra SIEKTPUYECKOTO
MPOBOJHUKA. YJEJIbHOE [CONMPOTHUBIIEHHUS MPU MOCIEIOBATEILHOM U NAapaJUICIbHOM COEJIMHEHUN TPOBOJHUKOB.
COTNPOTHUBIICHUE Onpenenenue padOTHI IEKTPUISCKOTO TOKA, MPOTEKAIOIIETO Yepe3 PEIUCTOP.
BemlecTtBa. 3akoH Oma |OmnpeniesieHne MOIIHOCTH 3JEKTPUUECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
Uit ygacTtka — 1ienu.  MccrenoBaHue 3aBUCUMOCTH CHJIBI TOKA Ye€pes3 JIaMIOYKY OT HanpsKESHUST Ha HEH.
IlocnenoBarenbHOE Omnpenenenue K11/l narpesarens.
124 napaiensbHoe [MccaenoBanne npeoOpa3oBaHUsl SHEPTUU MPU MOIbEME TPy3ad3JIeKTPOABUTATEIIEM.
COEIMHEHUE OOBscHEHHE YCTpOWCTBA M TIPUHIUIIA ACHCTBUSA JOMAIIHHUX DJIEKTPOHArpeBaTeIbHBIX
MTPOBOTHUKOB. MmpuOOpPOB.
PaGora u  MomHOCTH (OOBSCHEHHE TMPUYMH KOPOTKOTO 3aMbIKaHUS W TPUHIUIIA JIEWCTBUS ITUIaBKUX
PIIEKTPUIECKOTO  TOKa. [IPeIOXPaHUTEIICH.
Bakon JDxoyns—Jlenna. |Pemmenne 3amad ¢ ucnoib3oBaHueM 3akoHa Jlxoyms—Jlenna. HaGmronenue
DJIEKTPOTIPOBOJIKA ¥ [BOBHUKHOBEHMUSI DJICKTPUUECKOTO TOKA B YKUJIKOCTH
moTpebuTenu
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PIIEKTPUYECKON JSHEPTUU

B OBITY.
KopoTtkoe 3ambikaHue
MarHuTHbIE Iloctostnasle  MarauThl.MccliemoBaHne MarHUTHOTO B3aMMOJCHCTBHS ITOCTOSHHBIX MATHUTOB.
SIBJICHHS BzaumoaeiicTBue M3y4yeHre MAarHUTHOTO TIOJSI TOCTOSIHHBIX MArHUTOB TIPH WX OOBEAWHCHUH U
(6 1) MOCTOSIHHBIX ~ MarHUTOB.pPa3ACJICHUH.
MarauTHoe nose.lIpoBesieHre ONBITOB MO BU3YyaJIU3alMU IMOJIsI IOCTOSIHHBIX MAarHUTOB.
MarauTtHoe nojie 3emuin ullzyuenue SIBJICHUS HaMarHU4YHuBaHUs BEIIECTBA. HUccnenosanne JICHCTBUA
€ro 3HA4YCHUE JUIS )KU3HHU PIEKTPUUYECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.
Ha Semie. OmnsiTlIpoBeieHNE ONBITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KAaTYIIKHU C
Opcrena. MaruuTHOETOKOM U MarHuTa OT CHUJIbI U Ha- TIPABJICHUS TOKAa B KaTYIIIKE.
MoJIe AJIEKTPUYECKOTOAHANN3 CUTyalud IPAKTHUYECKOrO0 NPUMEHEHHUS DJJIEeKTPOMAarHUTOB (B OBITOBBIX
TOKa. [IpuMmeneHneTeXHUYECKUX YCTPOUCTBAX, IIPOMBIIIJICHHOCTH, MEIUIIUHE).
PJICKTPOMAarHuTOB Bl3yueHue IeNCTBUS MarHUTHOrO MOJSL Ha MPOBOJHUK C TOKOM. M3yueHue neiicTBus
TEXHHUKE. PIICKTPOJIBUTATEIIS.
JlelicTBHuE marHutHorolismepenue KIIJ[ snexkTpoaBurarenbHOM ycTaHOBKU. Pacno3HaBaHue W aHaIu3
[OJis Ha IPOBOJAHUK CPa3IUYHBIX IPUMEHEHUH AJICKTPOIBUTATENCH (TPaHCTIOPT, OBITOBBIC YCTPOMCTBA U JIP.)
TOKOM.
DJIEKTPOABUTATEIH
MMOCTOSTHHOT'O TOKa.
Mcmonp30Banue
PIIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX
1 Ha TpaHCIIOPTE
DiiekTpoMaruuTHasi  |OIBITHI ®dapagesi. ONBITH TI0 UCCIICTIOBAHUIO SIBICHHS JIEKTPOMArHUTHOM WHIYKIIUH: UCCIIEIOBAaHUE
MHIYKIUS SIBreHre  MEKTPOMArHUTHOM [M3MEHEHU N 3HAYECHUSI U HAIlPpaBJIE€HUS WHIYKIIMOHHOI'O TOKa
(4 v) WHIYKIH. [Ipaprio Jlenra.

DJIEKTPOrE€HEPaTOop.
CriocoObI OJTyYeHU ST
PIIEKTPUYECKOI SHEPTHH.
DJIEKTPOCTAHIIUW HA
BO300HOBIISIEMBIX
MCTOYHHKAX DOHCPTUU

Pe3epBHoe Bpems (3 )
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9 kaacc (68 v)

Tematu4yecknii 610k, | OcHOBHOe coaep:KaHMe OcHOBHBIE BH/IbI 1eATEJIbHOCTH Y4aIIUXCsl (HA YPOBHE YUeOHBIX /1eiiCTBHUIA)
TeMa
Pa3nen 8. Mexannuyeckue siBjieHus (40 4)

MexaHn4yeckoe MexaHu4deckoe AHanu3 1 00CY>KACHHE Pa3IUYHbIX IPUMEPOB MEXAaHUUECKOTO JBUKCHUSI.

IBUKEHH e IBUYKCHUE. OO0cykieHue rpaHul] MPUMEHUMOCTH MOJIENIH «MaTepUalbHAsi TOUYKa.

1 CrIoco0bI ero MartepuajibHasi TOYKa. Onucanre MEXaHHYEeCKOrOo ABIKCHUS pa3IudHbBIMH criocobamu (ypaBHEHHUE, TaOIMIIa,

ONUCAHUSA Cucrema orcuéra.rpadguk). AHanu3 >KU3HEHHBIX CHUTyallMd, B KOTOPBIX MPOSBIISICTCS OTHOCHUTEIBLHOCTH

(10 u) OTHOCUTEIBHOCTh MEXAaHUYECKOI'0 JIBHYKCHHS.
MEXaHUYECKOTO Habnronenne MexaHM4YeCKOro JIBHKEHHS TeJla OTHOCHUTEIBHO Pa3HBIX TeNl OTCUéTa.
JTBVDKCHUS. CpaBHEHHUE MMyTE€W M TPAEKTOPUM JIBHKEHUSI OJHOTO U TOT'O K€ Tejla OTHOCUTEJIBHO Pa3HbIX
PaBHOMEpHOE Ten oTcuéra. AHamu3 Tekcta [ammiess 00 OTHOCHTEIBHOCTH JBH)KCHUSI; BBIMOJIHEHUE
[PSIMOJIMHEHOE BaJlaHUN 10 TEKCTY (CMBICIIOBOE YTCHHE).
NIBIDKEHUE. OmnpeneneHue cpegHel CKOPOCTH CKOJIBXEHHMS Opycka WIM JBHIKEHUS IIapUKa IO
HepaBnomepHoe HAKJIOHHOM IJIOCKOCTH.
[IPSMOJIMHEHOE AHanu3 U obcyxaeHne cnoco00B MPUOIMIKEHHOTO OIpe/IeNICHNsI MTHOBEHHOM CKOPOCTH.
nrokeHue.  Cpenssist  uOIpeaeseHue CKOPOCTH PpPaBHOMEPHOTO JIBMKEHMS (LIapUKa B KUAKOCTH, MOJIEIU
MIHOBEHHAasI CKOPOCTBPJIIEKTPUYECKOT0 aBTOMOOUJIS U T. 1I.).

Teya Npyu HepaBHOMEPHOM
TIBHOKCHUMU.

'Y ckopeHue.
PaBHOYCKOpEHHOE
[PSIMOJIMHEWUHOE
TIBIDKEHHE. CBoboHOEe
[azieHue.

OnbiTel ["anunes.
PaBHOMEpHOE JIBH)KEHHE
1o okpyxkHocTu. [lepuon
1 yacToTa oOparmieHus.
JIluHeiHass uW  yrjosas
CKOPOCTH.
LleHTpOoCTpEMUTENBHOE
YCKOpeHHe

Onpenenenue NyTH, NPONUJIEHHOTO 3a JaHHBIA IPOMEXKYTOK BPEMEHU, U CKOPOCTH TeJjla 10
rpaduKy 3aBUCUMOCTH ITyTH PaBHOMEPHOI'O JBM)KEHHSI OT BPEMEHHU.

OOcyXJieHMEe BO3MOXKHBIX MPUHIUNOB JEUCTBUS MPUOOPOB, HU3MEPSAIOUINX CKOPOCTh
(CIMIOMETPOB).

BpruuciaeHue nyTH U CKOPOCTH IIPU PAaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU Tea.
OrnpeneneHue NpoONRJEHHOIO MyTH U YCKOPEHMs JBHXKEHMS Tella 1o I'paduKy 3aBUCUMOCTH
CKOPOCTH paBHOYCKOPEHHOI'O MPSIMOJIMHENHOIO IBUKEHUS Tejla OT BPEMEHHU.

Onpenenenue yCKOpEeHHs Tejla IPU PAaBHOYCKOPEHHOM JBWIKEHHHM 110 HAKJIOHHOM
MI0CKOCTU. M3MepeHne nepruojia U 4acToThl OOpalieHus Teja Mo OKPY>KHOCTH.
Onpenenenne CKOPOCTH PAaBHOMEPHOTO ABH)KEHHUSI TEJNATIO OKPYKHOCTH.

Pemienne 3agau Ha oOIpeJelieHuEe KUHEMAaTHYECKUX XapaKTEpPUCTHK MEXaHUYECKOTro
NIBUYKEHUS PA3JIMUHBIX BUJOB.

PacriozHaBanue U MpUOIMKEHHOE ONMUCAHUE PA3IUYHBIX BHUAOB MEXAHUYECKOTO JIBUKEHUS
B IIPUPOJEC U TEXHHUKE (Ha IMpUMepax CBOOOJHO MAJAOIIUX TeN, JIBHU)KEHHS KUBOTHBIX,
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEACTB U Jp.)
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B3zanMonencTreue TeJa
(20 )

I1epBblit 3akoH HbroTOHA.
Bropoii 3akoH HprotoHa.
Tperuii 3akoH HproTona.
[IpuHIMnO cyneprno3unuu
CHIL.

Cuiia ynpyroctu. 3aKoH

I'yka. Cuna TpeHUs:
cuiia TpEeHUs
CKOJIBYKEHMUS, cuiia
TPEHUs TIOKOs, Jpyrue
BUIbI TDEHUSI.

Cuia TSHKECTH M 3aKOH
BCEMHUPHOTO TSTOTCHUSI.
VckopeHue CBOOOIHOTO

TmagcHUs. JIBukeHue
miaHeT BOKpyr CouiHna.
IlepBas KOCMHUYECKast
ckopocTb. HeBecomocTh
" neperpys3KH.
PaBHOBecue

MaTepUATbHON TOYKH.
AOGCOITIOTHO TBEpHOE
TeJO. PaBHOBecue
TBEPIOTO Tela c
3aKPEIIEHHOM OCBIO
BpaILICHUS. MowmeHnT

CHJIBI. HeHTp TAXKCCTHU

HaOmonearne u oOCYy>XJACHUE ONBITOB C JBMI)KCHUEM Tejla IPU yYMEHBIIICHUU BIITUSTHUS
IPYTUX T€J, NPEMATCTBYIOIIUX JIBUKECHUIO.

Ananu3 Tekcra ["aimuiiess ¢ onucaHueM MBICJIEHHOTO 3KCIIEPUMEHTa, 00OCHOBBIBAIOIIETO
3aKOH MHEPIINH; BBIMIOJIHEHHUE 3aJITAaHUM 10 TEKCTY (CMBICIIOBOE YTCHHE).

OOcyXIeHre BO3MOXXHOCTH BBITIOJTHCHHS 3aKOHAa WHEPIHU B PA3IMUHBIX CHCTEMax
oTcUéTa.

HaOmonearne u OOCYXKJICHHE MEXaHUYSCKHX SIBICHUM, MNPOUCXOJSIINX B CHCTEME

orcuéra «Tenexka» mpu e€ pPaBHOMEPHOM M YCKOPEHHOM JBIDKCHHH OTHOCHUTEIHHO
KaOuHeTa PU3UKH.

JleficTBUSI C BEKTOpamMH CHJI: BBINIOJIHEHUE 3aJaHUM IO CJIO0XCHHUI0O M BBIYUTAHUIO
BEKTOPOB.

HaOnroieHne W/WiM NpPOBEJIEHHE OIIBITOB, JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPEHUS
TeJa OT NPUIIOKEHHOM K HEMY CUJIbI M MaccChl TeJia.

AHaJIM3 U O0BSICHEHHE SIBJICHUH C MCMOJIb30BaHUEM BTOporo3akoHa HeroToHa.

Pemienye 3aj1au ¢ MCMOJIb30BAaHUEM BTOPOTo 3akoHa HbrOTOHaM mpaBuiia CI0KEHUS CUII.
OnpeneneHue KECTKOCTU NPY>KUHBI.

AHaITM3 CUTyalui, B KOTOPBIX HAOIIOAAI0TCS yIpyTrue neopmManuu, 1 X 0ObSICHEHHE C
1CII0JIb30BaHuEM 3akoHa ['yka. Pemienue 3aigau ¢ ucnosjib30BaHueM 3akoHa ['yka.
VccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS

OT CHJIBI HOpMaJIbHOTO J1aBiieHUsl. OOCyKJIeHHE pe3yIbTaTOBMCCIIEOBAaHU.

Onpenenenue kodpdunmeHTa TpeHUs CKOJIbXeHUs. I3MepeHne CUibl TPEHUSI TIOKOSI.
Perienne 3aa4 ¢ UCHOJIb30BAHUEM (POPMYJIbI I CUIIBI TPEHUS CKOJIBKEHUS.

AHanW3 IBMKEHUS TEJ TOJBKO MO JEUCTBUEM CHUIIBI TSXKECTU — CBOOOJHOTO NaJICHUS.
OOBsicCHEHHEe HE3aBUCUMOCTH YCKOPEHHUsI CBOOOJIHOTO MaJeHUs OT Macchl Tena.

OrieHKa BEJIMYUHBI CHIIBI TSTOTEHUSI, IEUCTBYIOIIECH MEXIy IByMs TelnaMH (TSl pa3HbIX
Macc).

AHaM3 JABMKEHUsI HEOECHBIX TeJ MOJ JAEHCTBHEM CHIIbI TATOTEHHs (C HCIOIb30BAHUEM

ITOMTOJTHUTENILHBIX UICTOYHUKOB HH(GOPMAITUN).
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Pemienue 3asad4 ¢ HMCIOIB30BAHHEM 3aKOHA BCEMHUPHOIO TATOTEHUS U (DOPMyNBI 1
pacy€ra CUJIbI TSIKECTH.

AHanU3 OPUTHMHAIBHOTO TEKCTa, OMNUCHIBAIOIIECTO IIPOSIBJICHUS 3aKOHAa BCEMHUPHOIO
TSICOTEHUST;, BBHIMOJIHEHHUE 3aJJaHUM 1O TEKCTY (CMBICIIOBOE YTEHUE).

Habmtonenue u 006CcyxeHUe ONBITOB IO U3MEHEHHIO Beca Tellallpu YCKOPEHHOM
ITBH>KCHUU.

AHanM3 yCIIOBUH BO3HUKHOBEHUSI HEBECOMOCTH M Tepe-Tpy3KH.

Pemienre 3a7a4 Ha OINpeelIeHUE Beca Tejla B pa3jIMYHbIX yCIOBHUSX.

AHanu3 CUJI, ASUCTBYIOIIUX Ha TEJIO, MoKosiIeecs Ha ornope. OnpeieeHue eHTpa
TSOKCCTH pa3JIMYHBIX TCJI

3aKoHbI
coxpanenus (10 1)

Mmnysc TeJa.
3MeHeHne uMITyJabCca.
Mmiynbe cusibl. 3aKOH
COXPAaHEHUsI UMITYJIbCA.
PeakTuBHOE IBUYKEHUE.
MexaHudeckass pabora

1 MoOIIHOCTh. PabGora
CUJI TSDKECTH,
YOPYTrOCTH, TPEHUsL.
CBsI3b  DHEpruu U
paboTHI.
IToreHumnanbHas
DHEPIUs Tena,
[OTHSITOTO HaJ
IOBEPXHOCTBIO  3E€MIIM.
IToreHumnanbHas
DHEPIrus CKaTOU
MpY>KUHBI.
Kunernueckass »Heprus.
Teopema O KMHETHUYECKOM
DHEPIUU.

3aKoH COXpaHEHMUS]|

MEXaHUYECKOMI OHCPIrHUn

HaOmtogenue u 0OCyXJI€HHE OMBITOB, JEMOHCTPUPYIONIUX Ilepefladyy HUMITyJabca OpU
B3aUMOJICHCTBUM TEJI, 3aKOH COXPAHCHUS HMITYyJIbca IIPH aOCOJIOTHO YIPYIroM U
HEYIPYTroM B3aUMOJCUCTBUU TEIl.

AHaIIM3 CHUTyaluii B OKpPY>Karolled >KHU3HU C MCIOJb30BAHUEM 3aKOHA COXPAaHECHUS
MMITyJIbCa.

Pacrio3naBanue SIBJICHHSI PEaKTUBHOIO JBWXKEHUS B mipupoje u Texuumke (MC —
OHOJIOTHS).

[IpumeHeHne 3aKOHAa COXpaHEHUs UMIYyJIbca JJIsl pacdyéra pe3yabTaTOB B3aUMOIACUCTBUS
Ten (Ha MpuMepax HEyNpyroro B3auMOAEHCTBUS, yIPYTOro HEHTPAJIbHOIO B3aUMOIEUCTBUS
ITBYX OJJUHAKOBBIX T€JI, OJHO U3 KOTOPHIX HEMOJABUKHO).

Pemenune 3a1a4 ¢ UICNIOJIb30BaHUEM 3aKOHA COXPAHEHUSI UMITYJIbCA.
Onpenenenue padOTHl CHJIBI  YOPYTOCTH TIpU  MHOABEME Tpy3a C
HETIOIBMYKHOTO U TIOJABM>KHOTO OJIOKOB.

3MmepeHne MOIITHOCTH.

M3MepeHue MOTeHIIMAIBbHON YHEPTUU YIPYTO 1e(hOPMUPOBAHHON MPYKUHBI.

M3mepeHne KHHETHYECKOW PHEPryUM Teja MO JUIMHE TOPMO3HOTO ITyTH.

DKCIIEpUMEHTAJIbHOE CPAaBHEHHWE W3MEHEHUsS MNOTEHIMAIbHOW U KMHETUYECKOW SHEpPrui
Tesa NPy IBUXKEHHUU 110 HAKJIOHHOM TNIOCKOCTH.

OKCIIEpUMEHTAJIbHAsl MPOBEPKA 3aKOHA COXPAHEHUs] MEXAaHUYECKOW HHEpPruu IpuU
CBOOOTHOM ITaCHUH.

[IpuMeHeHne 3aKOHA COXPAaHEHUs] MEXAaHUYECKON PHEPruu sl pacuéTa NOTCHIHUAIbHOU
1 KUHETHYECKOW s>Heprui Tena. PemeHue 3aay ¢ UCIOJIb30BAHMEM 3aKOHA COXPaHECHUS
MEXaHUYECKOU IHEPTUU

HUCIIOJIb30BAHHUEM
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Paznen 9. MexaHuueckue Kojedoanust u BoJHbI (15 u)

Mexanuueckue KonebarenbHoe Habmionenne konebGaHuii moj JEMCTBHEM CHJI TSKECTH W yHPYy- TOCTH U OOHApYyKEHUE
KOJIeOaHus nBrokeHrue. OCHOBHBIC [MOJOOHBIX KOJICOAHUU B OKPYKAIOIIIEM MHPE.
(7 1) XapaKTEePUCTUKH AHanu3 koneOaHMN rpy3a Ha HUTH M Ha npyxuHe. OrpejereHrne 4acTOThl KoyeOaHUi
KOJICOaHU: MEpUOM, MATEMATUUYECKOTO U NMPYKUHHOTO MasTHUKOB.
JacToTa, amruiutyaa. [HaGnronenue u oObsiCHEHHUE SIBJICHUSI pe3oHaHca. MccrnenoBanue 3aBUCHUMOCTH IEepUOJa
MareMaTu4eCKun U [KoseOaHuil MOABEIIEHHOTO K HUTH TPy3a OT JJIUHBI HUTH.
NPy XKUHHBIK MasTHUKU. [[[poBepka HE3aBUCUMOCTH mepuoAa KoyiebaHuUW rpy3a, MOABEHICHHOTO K JIEHTE, OT
[IpeBpamienue >HEpPruy Macchel Irpysa.
npu konebarenbHOM [HaOmionenue u 0OCYy)XJAEHHE OMBITOB, JIEMOHCTPUPYIOIIUX 3aBUCHUMOCTH II€pUOJIa
JIBUKCHUM. KoJIeOaHUN MPYKMHHOTO MasiTHUKAOT MAacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
3aTyxaroniue [IprmMeHeHne MaTeMaTUYECKOI0 U MPY>KUHHOT'O MasiTHUKOB
KOJIeOaHusl. B Ka4eCTBE MOJIECJICH ISl ONTMCAaHUS KOJIEOaHUM B OKPY>KaOIIEM MUPE.
BbiHyX/1€HHBIE Pemienue 3agad, CBS3aHHBIX C BBIYHUCIEHUEM WM OILEHKOMW 4acTOThl (IEepHoia)
Kosiebanusi. Pesonanc KoseOaHmit
Mexanuyeckue CBolicTBa OOHapy>KeHHE U aHAJIU3 BOJIHOBBIX SIBJICHUH B OKPY’KarOIIEM MUPE.
BOJIHBI. 3BYK MEXaHUYECKHUX BOJIH. HaoOntoneHne pacnopocTpaHEHHMs MPOJOJbHBIX U MOMNEPEYHbIX BOJH (HA MOJAENH) U
(8 u) J{1MHa BOJIHBI. 0OHapyKEHHUE aHAJIOTUYHBIX BUJIOB BOJIH B IPUPO/IE (3BYK, BOJISTHBIC BOJIHBI).
MexaHU4eCcKHe BOJHBI BrruncieHne MIMHBI BOJIHBI U CKOPOCTH PAcpOCTPAHEHUsI 3BYKOBBIX BOJIH.
B TBEPJIOM TEIIE, DKCIIEPUMEHTAJIBHOE OIpEEJICHNE IPaHULl YaCTOThI CIBIIINMBIX 3ByKOBBIX KOJIE€OaHMUIA.
celicMuueckre BoJIHbl.  |HaGmro/ieHue 3aBHCHMMOCTU BBICOTHI 3ByKa OT 4YAacTOThI (B TOM YHMCJIE C HCIOJb30BAHUEM
3ByK. | pPOMKOCTB 3ByKa |My3bIKaJIbHBIX HHCTPYMEHTOB).
U BbICOTA TOHA. Habntonenne u oObSICHEHUE SIBIIEHUS aKyCTUUECKOI0 pe30HaHCca.
OTpakeHue 3ByKa. AHaJIN3 OPUTMHAIBHOTO TEKCTa, MOCBAIIEHHOTO UCIIOIB30BAHUIO 3BYKa (WJIM yJIbTPa3ByKa)
Nudpa3Byk u B TEXHUKE (IXOJIOKAlLMS, YIbTPa3ByK B MEIWILIMHE U JIp.); BBIIOJHEHUE 3aJaHUN MO TEKCTY
YJIBTPa3BYK (CMBICIIOBOE UTEHUE)
Paznen 10. DiekTpoMarHuTHoOe 1moJie M 3JIeKTPOMATHUTHBIE BOJTHBI (8 1)
DJIEKTPOMarHuTHoe |[DJIeKTpomarHuTHoe mnosie.[locTtpoenne paccyxaeHnui, 000CHOBBIBAIOIINX B3aUMOCBSI3b JIEKTPUUECKOTO U
noJie DJIEKTPOMArHUTHBIE MarHuTHOTO MOJIEM.
BOJIHBI.

47




IMoBTOPHTEILHO-0000 A0 IIHIT MOAYJIb (5 )

CucreMaTHu3anus nO0o0meHne BeimonHeHne  yd4eOHBIX — 3aJaHUM, TPEOYIOIIMX  JEMOHCTpPAllMAd  KOMIIETEHTHOCTEH,
00001IeHNe COJIep KaHUS KKIO0r0 M3XapaKTePHU3YyIOIINX €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:
[PEAMETHOTO OCHOBHBIX pa3senoB- MPUMEHEHHS IOJYyYCHHBIX 3HAHUM JISI HAYYHOTO OOBSCHEHMS (PU3MYECKUX SBJICHUN B
COZCp>KaHHUsI M OIBITAKypca (U3UKU:OKpYKAIOMIEH MPUPOAEC U MOBCEIHCBHOW XKHM3HHU, & TAKXKC BBISIBICHHUS (PHU3UUCCKHX OCHOB
ITesITEIILHOCTH, MEXaHUYIECKUE, psila COBPEMEHHBIX TEXHOJIOTHI;
NproOpPETEHHOTO  MPHUTEIUIOBEIE, -IIPUMEHEHUSI OCBOCHHBIX ASKCIECPUMEHTAIbHBIX YMEHHH IS UCCICOBAaHUs (DU3UUECKUX
3yYECHUHN BCErOPJICKTPOMArHUTHBIC. SIBJICHUI, B TOM YHCJIC JJIs1 IPOBEPKH TMIIOTE3 U BBISIBIICHUS 3aKOHOMEPHOCTEHA.
Kypca QU3UKH Hayunbri MeTon |PerreHue pacuy€THRIX 337a4, B TOM YHCJE MPEAIoIararoiiX UCIOIb30BaHue (PU3NYECKOI

[MO3HAHMS " €ro MOJeNH U OCHOBAHHBIX Ha COACPIKaHUHU PAa3IMYHBIX pa3/eioB Kypca (PU3UKH.

peanm3arnus B BeimonHeHWe W 3aluTa TPYNOIOBBIX HIW HWHIAWUBUIAYAIbHBIX MPOEKTOB, CBA3aHHBIX C

(prznueckux coJZiep>KaHueM Kypca pU3nKu

HMCCIICTOBAHUSX.

CBsi3b  QU3UKU U

COBPEMEHHBIX

TEXHOJIOTUH B 00JIACTH

rneperayu

nHdopManuu,

PHEPreTHKE,

TpaHCTIOPTE
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10 kaacc (68 u)

TemaTuveckuii 0Ji0k, | OcHOBHOe co/iep:kaHue OcHoOBHBIE BU/IBI /IeSITEJIbHOCTH y4Yaluxcs (Ha ypoBHe Y4eOHBIX AeiicTBHI)
TeMa
Paznen 11. CBeroBbie siBiaeHusi (26 1)
3aKoHbI M cTOuHUKH cBera. [HaOmroneHue OmMbITOB, AEMOHCTPUPYIOIIUX SBJICHHUE MPSIMOJIUHEHHOTO pacipOCTpaHECHUS
pacnpocTpaHeHHs JlyueBasi Mozenb cBeTa. [cBeTa (BOBHUKHOBEHHME TEHM M MOJYTEHH), U MX HMHTEPIpPETalus C HCHOJIb30BaHUEM
CBETa [ IpsimonuHeliHOE MOHATUS CBETOBOTO JIy4Ya.
(6 1) pacnpocTtpaHeHue cBeTa. [(OOBACHEHHE U MOACIUPOBAHUE COJIHEYHOTO U JIYHHOTO 3aTMEHUM.

ComHila wu
OTtpaxxenue
IImockoe
3akoH

3aTMeHUs
JIyHBI.
CBETA.
3epKalio.
OTpa>keHHs CBETA.
[Ipenomienue cBeTa.
3aKkoH  MOPEIOMJICHUS
CBETA.
IlomHoC
OTpa’KeHUE
M crionms30Banue
BHYTPEHHETO  OTPAKEHUS
B ONTHYECKUX CBETOBOJIAX

BHYTpPEHHEE)
CBETA.

MccnenoBanye 3aBUCMMOCTH yIJla OTPa)KEHHUSI CBETOBOIO JIy4yaOT yIJjia MaJCHHUs.
M3yueHue cBOMCTB HM300pakeHUsI B IUIOCKOM 3epkajie. HaOmionenue u oObsCHEHUE
OIIBITOB 110 TTOJYYEHHUIO U300paKeHUH B BOTHYTOM U BBIITYKJIOM 3epKanax. Habmronenue u
0OBSICHEHHUE ONBITOB MO NMPEJIOMJICHHIO CBETa Ha TPAHUIIC PA3JIMYHBIX CPEIl, B TOM YHCIIC
OIBITOB C TMOJHBIM BHYTPEHHUM OTpakeHHEM. lIccinenoBaHWE 3aBUCHUMOCTH yTIJja
MPEJIOMJICHHUS OT yIJia MaJeHUs CBETOBOIO JIyya Ha TPAHULIE «BO3/1yX—CTEKIIO.
PacriosHaBaHHWE SIBIEHUW OTpPaXE€HUsS W NPEIOMIICHHUS CBETA B ITOBCEJIHEBHOMU JKHU3HM.
AHaIM3 1 OOBSICHEHHUE SIBJICHHUS ONITHYECKOTO MHUpaKa.

Pemienue 3aga4 ¢ UCIOJIB30BAHUEM 3aKOHOB OTPAKEHUS U MPEJIOMIIEHUS CBETA

JIMH3BI U onmTHYecKHe

JIuH3a, Xom Jydyeh B

[TonyueHne M300pakeHUi ¢ MOMOIIBI0 COOMpAIOIIeil U paccenBarolIei JIMH3.

npuoopbI nmuH3ze.  Ontuueckast (OmnpeneneHue (POKYCHOTO PacCTOSIHUS U ONTHYECKON CUIIbICOOMparonieil JIMH3HI.
(6 1) cUCTEMA. AHaIM3 yCTpOMCTBAa W NpHUHIMNA JAEWCTBUS HEKOTOPBIX ONTHYECKHUX MPUOOPOB:
OnTuyeckue (oToanmapara, MUKpPOCKOIIa, TEJIECKOTIA
MPUOOPHI: (MC — Ouosorusi, aCTpOHOMHUS).
(oToanmapar, AHanu3 SIBICHUN OJIM30pYKOCTHU U JAJIbHO30PKOCTH, MpUHLMIIA AeiicTBUS 0ukoB (MC —
MUKPOCKOII OroJorus)
n Teseckon. I'ma3 kak
OoInTHYECKAas cucrema.
briusopykocTh u
TAJIbHO30PKOCTH
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JInHeyaTble CIIEKTPBI

Pa3zioxeHue Pa3znoxxenue 6enoro cseralHaOmronenne nmo pasinoxeHuro Oesioro cBera B crnekTp. HaOGmoneHue u oObsicHEHHE
oesjoro cBera B B crnekTp. OIBITH  ONBITOB MO MOJIYYEHHUIO OEI0r0CBETa MPHU CIIO0KEHUH CBETA PA3HBIX IIBETOB.
CIEKTP Herorona. Crnoxenue |[[IpoBeneHre M OOBSICHEHUE OIBITOB IIO0 BOCIHPHUATHIO I[BETAa IPEAMETOB IIPU HUX
(3 ) CIIEKTPAJIbHBIX IIBETOB. [HAOJIOJICHUH Yepe3 [IBETOBbIC (DMIBTPHI (I[BETHHIC OUYKH)

Jlucnepcus ceeta

Paznen 12. KBanToBble sijienus (32 )

Hcnyckanue OmnbiTel  Pesepdopna  uOOcyxaeHue uenu onslToB Pesepdopaa mo muccieoBaHUIO aTOMOB, BBIIBHKEHHUE THIIOTE3
U TOIJIONIeHNe CBeTaIUIaHeTapHas MOJIEJIB0 BO3MOXXHBIX PpE€3yJIbTaTax OIBITOB B 3aBUCUMOCTH OT IIPEAIOJIaraeéMoro CTPOEHMs
aTOMOM aToma. ATOMOB, (D OPMYJIMPOBAHUE BBHIBOJIOB U3 PE3YJIHTATOB ONBITOB.
(4 4) Mopens aroma bopa.OOcyxaeHrne npoTUBOpEUMi IIaHETAPHONH MOJENIM aToMa

Hcmyckanue Y1 OCHOBAaHMI JJ1s rUnoTe3bl bopa o cTamoHapHBIX OpOUTAX 3JIEKTPOHOB.

MOTJIOIICHUE cBeraHaOmroneHNe CIUIOMIHBIX M JIMHEWYAaTHIX CIEKTPOB HW3JTYUYCHUS PA3IWYHBIX BEIIECTB.

ATOMOM. KBaHTBI.OOBsACHEHNE TUHEHUATHIX CEKTPOB U3TyUYECHUS

CTpoeHne aTOMHOIO
sIApa
(6 )

PagnoakTUBHOCTb.
Anbpda-, Oera- 171
raMMa-u3J1y4eHUs.
CtpoeHue aTOMHOTI'O

siapa. HyknoHHass mMonenb
ATOMHOT O sizipa. M30TO1bI.
PagmoakTuBHBIC
[IpEeBpAILICHUS.
noJiypacrnaja.
JlencTBus
paJIuOaKTHUBHBIX
M3JIy4YeHUU Ha >KUBBIEC
OpTraHUu3Mbl

Ilepuon|

OO6CyxXJ1IeHne BO3MOXXHBIX THIIOTE3 O MOJIEISAX CTpoeHHs sapa. OmpenerneHue cocTaBa
sIep Mo 3aJaHHBIM MAacCOBBIM M 3apsiIOBBIM YHCJIAM U MO MOJIOKEHHUIO B MEPUOAUYESCKOM
cucteme 3y1eMeHTOB (MC — xumus).

AHanmu3 M3MEHEHHUsI COCTaBa siApa M €ro MOJOXKEHHUS B IMEPHOJAHYECKON CHCTEME MpU
a-pagunoaktuBHOCTH (MC — Xumusi).

MccnenoBanre TPEeKOB a-4acTHI] MO TOTOBBIM (pororpadusm. OOHapyKeHHEe U HU3MEpeHue
paaraliMoHHOro JoHa ¢ MOMOIIBIO IO3UMETPa, OLIEHKA €r0 HHTEHCUBHOCTH.

AHanu3 OMOJOTMYECKUX W3MEHEHUM, MPOUCXOIAIIUX I10JT JEUCTBHEM paJuOaKTUBHBIX
n3nydyeHuidi (MC — Owuomnorust). Ucrionb3oBanue pagMoOaKTUBHBIX H3JIYUYEHUN B MEIUIIMHE
(MC — Ouonorust)

SAnepHble peakuuu
(7 9)

S nepHbie peaKkLuu.
3aKOHBI COXPAaHEHUs
3apsiI0BOTO u
MacCcOBOI'O qHCe.
OHEeprus CBSI3U
aTOMHBIX sjep. CBs3b
MacCbl W DHEPIuH.

Pemenue 3ama4 ¢ UCMOJIB30BAHUEM 3aKOHOB COXPAHEHMSI MACCOBBIX U 3apsOBBIX UHCEII
Ha OIpeNesieHue pe3yJIbTaTOB SIAEPHBIX  peaKklMil; aHalu3 BO3MOXHOCTH  WIIH
HEBO3MO>XHOCTH SIIEPHOM pEAKILINH.

O11eHKa YHEPIruu CBSI3U SAEP C UCIOJIb30BaHUEM (POpMYIIbl DMHINITEHHA.

OO0cy>X/1eHre IePCIIEKTUB UCIIOIb30BaHuUsl YIIPABIIEMOr0 TEPMOSIEPHOTO CUHTE3A.
OO0cyXJeHre TIPEeMMYIIECTB M DJKOJIOTMYECKUX IIpoOJeM, CBA3aHHBIX C SJICPHOHU
pHepreTukoi (MC — skonorusi)
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PeaKHI/II/I CHHTC3a )51
JICJICHUS AACP.
M crounuku SHEPruu

CoyHIIa U 3BE31.
SnepHasi sHEpreTHKa

IMoBTOpHUTEILHO-0000 AT MoyJIb (10 u)

00001IIEHE
[PEIMETHOTO
COZCPIKAHUS

154

TSI TEILHOCTH,

113y4ECHUH
Kypca (GHU3uKu

CucreMaTu3arusi

OIIbITa

[IPUOOPETEHHOTO TIPU

BCCTO

nO06o0menne coaepkaHusBeIOIHEHIE

Ka)XXJ0ro U3
pa3aenoB Kypca (pU3UKU:
MEXaHU4YECKHUe, TeTJIOBBIE,
PIIEKTPOMarHUTHEIC,
KBAHTOBBIC SIBJICHUSI.
HayuHb1i

[MO3HAHUS u ero
peanu3anust B
pusnueckux

M CCJIEIOBAHUSIX.

CBs3b puzuxu 15|
COBPEMEHHBIX TEXHOJIOTH]
B obmactiu  mepenaym
WH(OopMaIi,

OHCPICTUKE, TPAHCITIOPTEC

y4eOHBIX 3aJlaHuii, TpPeOYIOIUX JAEMOHCTPAIIUM  KOMIIETEHTHOCTEH,

OCHOBHBIXXapaKTCPU3YIOIUX €CTCCTBECHHO-HAYYHYIO I'PaMOTHOCTD!

- MPUMEHEHUs TOJYyYEHHbIX 3HAHUWU JJI1 HAy4YHOrOo OOBSCHEHHS (PU3MYECKUX SIBIICHUI B
OKpY’Karoleid Mpupoae W TMOBCEIHEBHOHN JKU3HU, a TAaKXKE BBISBICHUS (PU3UYECKUX OCHOB
psiia COBPEMEHHBIX TEXHOJIOTHM;

- IPUMEHEHUSI OCBOCHHBIX SKCIEPUMEHTAIBHBIX YMEHUN ISl UCCIEAOBaHUS (PU3UICCKUX

MeTOﬂHBHeHHﬁ, B TOM YHUCJIC JJIA ITPOBCPKU I'MITOTE3 U BBIABJICHUSA 3aKOHOMepHOCTeﬁ.

Pemenne pacy€THBIX 3a7a4, B TOM YHCIE MPEANOIAaraloliuX HCIOJIb30BaHUE
(r3uUecKoil MOIEIM M OCHOBAaHHBIX Ha COACP)KaHUU pPa3IWYHBIX pa3leioB Kypca
(bu3nuKn.

BrimmorHeHNe W 3amMTa TPYNIIOBBIX WM HHAWBUIYAJBbHBIX MPOEKTOB, CBS3aHHBIX C
coJlep>KaHueM Kypca GU3NKH

[Tpu pazpaboTke paboueit mporpaMmMbl B TEMATHYECKOM TUIAHUPOBAHUU JTOJKHBI OBITH YUTEHBI BO3MOYKHOCTH MCTIOIB30BaHUS
ANIEKTPOHHBIX (IIUGPOBBIX) 00PA30BATEIBHBIX PECYPCOB, SABISIFONINXCS Y4€OHO-METOAMUYECKUMHU MaTepuaiaMu (MyJIbTUMEINITHBIC
POTPaMMBI, D3JIEKTPOHHBIC YYEOHWKM U 3aJaYHUKH, OJJICKTPOHHBIE OMOJMOTEKH, BUPTYajdbHBIC Ja0OpPaTOPUHU, HWIPOBHIC
POrpaMMBbI, KOJUIEKIIUU UPPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCTIOIB3YEMbIMU 7151 OOYUEHHS U BOCITUTAHUS 00YYaIOIUXCS C
HOJ/IA, npenactaBieHHBIMH B JJEKTPOHHOM (IIM(PpOBOM) BHAE M pealu3yIONIUMU JuaakTHYeckue Bo3MmoxkHocTH WKT,
coJiep’kaHne KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 00pa30BaHHUMU.
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IMoaxoabl K OLIEHUBAHUIO MIJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs

[Ipu onieHMBaHUM TIAHUPYEMBIX PE3YJIbTATOB 00YUYeHHs (PU3UKE ydaIIUXCs
c HOHIA HeoO6XoAMMO YYMTHIBATh TaKWe€ WHIUBUIYyaJbHbIE OCOOEHHOCTH HX
pa3BUTHS, KaK: YPOBEHb DPAa3BUTHUS MOTOPUKU PYK, YPOBEHb BJAJCHHS YCTHOU
HKCIIPECCUBHOM pEYbl0, YpPOBEHb pa3BUTUS PabOTOCIOCOOHOCTH Ha YpOKe
(MCTOLIAEMOCTh EHTPAJIbHOW HEPBHOW cucTeMbl). Mcxons U3 3TOro, y4uTelsb
UCIIOJIB3YET I YYalluXxcsl WHIUBUIYaAbHbIE (OPMBI KOHTPOJIA Pe3yJbTaTOB
oOyuenus ¢usuke. Ilpu cHKEHHON PpabOTOCIIOCOOHOCTH, BBIPAKECHHBIX
HapYILIEHUSX MOTOPUKU PYK BO3MOXHO YBEIHUYEHUE BpEMS JI BBINOTHEHUS
KOHTPOJIBHBIX M CaMOCTOSTENbHbIX paOoT. KOHTpOJbHBIE, CaMOCTOSATEIbHBIE U
OpakTHUYecKue  padoThl MpU  HEOOXOAMMOCTH  MOTYT  Mpeasiaratbcs ¢
UCIIOJb30BAaHUEM DJIEKTPOHHBIX CHCTEM TECTHPOBAHUS, WHOTO MPOTPAMMHOIO
oOecrieyeHusi, 00OECIEUNBAIOIIET0 NEPCOHU(PUIMPOBAHHBIA  yYY4E€T  YYEOHBIX
JOCTHXKEHH oOydaromuxcsi. TeKymuid KOHTpOJiIb B JOpME YCTHOIO Ompoca Mpu
HU3KOM Ka4eCTBE YCTHOW DKCHPECCHBHOM peuM ydyalIuxcs HEOOXOAMMO 3aMEHSITh
MUCHMEHHBIMU (POpMaMHU.

CnenuajbHble YCJIOBHS PeaTu3alui U CHUILTHHbI

1. Heobxoaumo mnpemycMOTPETh HaJU4HMe IEPCOHAIBHBIX KOMIIbIOTEPOB,
TEXHUYECKUX MPUCIOCOOJIEHUI (crenuanbHas KIaBUATypa, pPa3IMYHOTO BUAA
KOHTaKTOpbl, 3aMEHSAIOIINE  MBIlb, JKOMCTUKH, TPEKOOJbl, CEHCOPHbIE
TUTAHIIIETHI).

2. JIomKHbI OBITh CO3AaHbI YCIOBUA Ui (DYHKIIMOHUPOBAHUS COBPEMEHHOM
nH(pOpMaIIMOHHO-00pa30BaTeIbHOW  cpeApl 1Mo  (Qusmke,  BKIIOYArOMISH
AJIEKTPOHHBIE HMH(POPMAIIMOHHBIE PECYPCHI, JJIEKTPOHHBbIE 00pa3oBaTeIbHbIC
pecypchl, COBOKYITHOCTb MH(OPMAIMOHHBIX TEXHOJIOTU,
TEJIEKOMMYHUKALIMOHHBIX TE€XHOJOTUW, COOTBETCTBYIOIIUX TEXHUYECKHX CPEJICTB
U TEXHOJOTUH (B TOM ymcie Quen-TpeHaxxepoB, THCTpyMeHTOB Wiki, nudpoBbix
BUJIEO MaTepuajoB U  JAp.), OOECHeYMBAIOIMIUX  JIOCTHIKEHHE  KaXIbIM
oOyuaronumcst ¢ HOJIA makcumanbHO BO3MOXKHBIX JUIsI HEro pe3yJbTaToB
oOy4eHus.
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