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INOACHUTEJIbBHAS 3AIINCKA

Conepxkanne Ilporpammbl HampaBieHO Ha (OPMHPOBAHHUE ECTECTBEHHO-HAYYHOW TPAMOTHOCTH
yUYallUXCsl W OpraHU3alMIo M3Yy4eHUs (U3MKM Ha JeSITeIbHOCTHOH OcHOBe. B Hell yuuThIBaroTCs
BO3MOXKHOCTH TipenMera B peanusanuu TpeboBanuii ®I'OC OOO K mIaHUPYEeMbIM JIMYHOCTHBIM M
METaNpeIMETHBIM pe3ylbTaTaM OOYy4YeHHs, a TaKKe MEKIPEIMETHbIE CBS3H €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00IIEr0 00pa30BaHMUs.

B mporpamme ompenenstoTcs OCHOBHBIE IIENM M3ydeHHs (U3UKH Ha YpPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHus, IUTAHUPYEMbIE pPe3yJabTaThl OCBOCHHUS Kypca (U3MKHU: JHUYHOCTHBIE, METalpeIMETHBIE,
IIPEIMETHBIE.

[IporpaMMma ycraHaBmuBaeT pacipeaeieHue ydeOHOro MaTepuania mo rojaM ooydeHus (o Kiaccam),
npeiaraeT MpUMepHOe KOJTUYECTBO y4EOHBIX YacoB I U3YUCHHS Pa3/IeiioB U TeM Kypca, a TaKxKe
PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh U3YyYEHUsS TEM, OCHOBAaHHYIO Ha JIOTMKE PAa3BUTHSA NIPEIMETHOIO
coJiepaHusl U yu€Te BO3PACTHBIX OCOOCHHOCTEN yUaluXCsl.

[Iporpamma BKiIrOYaeT:

- IUTAHUPYEMBIE pe3yJIbTaThl OCBOCHHUS Kypca (PU3HKH, B TOM YHCIIE MPEAMETHBIC Pe3yJIbTaThl MO ToAaM
o0Oy4eHus;

- coziep>kaHue yueOHoro npenmMera «Pu3rka» 1o rojgaM o0y4yeHus;

- IPUMEPHOE TEMATUYECKOE INIAHUPOBAHUE C YKA3aHUEM KOJIMYECTBA YAaCOB HA U3YyUYEHUE KAXKIOU TEMbI U
PUMEPHON XapaKTEPUCTUKON YIeOHON JAEATEIIbHOCTH YUAIINXCsl, pEaTU3yeMOi IPH U3yYCHUHU ITUX TEM.

[IporpaMma MMeeT MPUMEPHBIA XapakTep U MOXKET OBbITh HCIOJb30BaHA YUYUTENSIMU (DU3UKU IS
COCTaBJICHUS CBOUX pa0OUYUX MTPOrPAMM.

[IpumepHass pabouas mporpaMmMa HE CKOBBIBA€T TBOPYECKYKD WHUIIMATUBY y4YUTEled W
IPEIOCTABISAET BO3MOXKHOCTH Ul pealu3ali Pa3JIMYHBIX METOJIMYECKUX MOJAXOAO0B K IpPErnojaBaHUIO
(bU3KKY IPU YCIOBUU COXPAHEHMsI 00s13aTEIbHOM YaCTH COAEepkKaHUs Kypca.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJJIMETA «®U3UKA»

Kypc ¢usuku - cucremoo0Opa3yronmil 11 eCTeCTBEHHO-HAYUHBIX y4EOHBIX IPEAMETOB, MOCKOJIbKY
¢du3nYecKkue 3aKOHBI JIeKAT B OCHOBE TIPOILIECCOB U SIBICHHUM, HW3y4yaeMbIX XUMHUEH, OUOJIOTHEH,
acTpoHOMHEHN U Ppu3nuecKoi reorpagueil. Pusnka — 3TO NpeaIMeT, KOTOPBIH HE TOJILKO BHOCUT OCHOBHOM
BKJIaJ] B €CTECTBEHHO-HAy4YHYI0 KapTUHY MHUpa, HO U TPEJOCTaBIseT Haubosee sCHbIe 00paslibl
NPUMEHEHHUs Hay4YHOTro MeETO[a IO3HaHUsfA, T.€. CIoco0a MOJIY4YEeHHs JIOCTOBEPHBIX 3HAHUH O MHUDE.
Hakonen, ¢u3uka — 3T0 mpenMer, KOTOpBIM HapsAy € JIPYrMMH €CTECTBEHHO-HAyYHBIMU IpEAMETaMU
JIOJDKEH J1aTh IIKOJBHUKAM IpEJICTaBlIeHHE 00 YBJIEKaTEIbHOCTH HAyYHOTO MCCIEIOBaHUS M PajioCTH
CaMOCTOSITENIbHOTO OTKPBITUS HOBOro 3HaHus. OgHA W3 TJIaBHBIX 3ajad (U3MUECKOro oOpa3oBaHMs B
CTPYKTYpe 0011ero 00pa3oBaHMs COCTOUT B BBISIBIEHUH U MOATOTOBKE TAJAHTJIMBBIX MOJIOJBIX JIIOJIEH A
NPOJODKEHUsT 00pa30BaHUs U JalibHENIIel npodeccnoHanbHON JeATEeNbHOCTH B 00JACTH €CTECTBEHHO-
HAy4HBIX MCCIECJOBAaHUN M CO3JaHMM HOBBIX TEXHOJNOTMH. HO He MeHee BaXXHOW 3ajaden SBIAETCA
dbopMUpOBaHHE €CTECTBEHHOHAYYHOM TpPaMOTHOCTH M UHTEpeca K HayKe Yy OCHOBHOH Macchl
o0yyJaroImuxcsi, KOTOpble B JallbHEeHIeM OynyT 3aHAThI B CaMbIX pa3HOOOpa3HbIX cepax NesTeaIbHOCTH.
CormacHO MPUHATOMY B MEXIYHApOJHOM coo0IiiecTBe omnpeneneHuto, «EctecTBeHHO-HayuHas
IPaMOTHOCTB — 3TO CIIOCOOHOCTh YEJIOBEKA 3aHUMATh AKTUBHYIO IPAXKAAHCKYIO TTO3HUIIMIO MO 0OLIECTBEHHO
3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C E€CTECTBEHHBIMH HAyKaMH, M €ro TOTOBHOCTb HHTEPECOBATHCSA
€CTECTBEHHO-HAyYHBIMU  HAesAMH. HaydHO TIpaMOTHBIA  4YElNOBEK CTPEMUTCA  Y4acTBOBaTb B
apryMEHTHPOBAHHOM 00CYXJI€HUHU MPOOJIeM, OTHOCSIINUXCS K €CTECTBEHHBIM HayKaM M TE€XHOJIOTUSAM, UTO
TpeOyeT OT Hero CIEAYIOIMX KOMIIETeHTHOCTEH:

- HAYYHO OOBSICHSITh SIBIICHUS,

- OLICHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEIOBaHMS,

- UHTEPIIPETUPOBATh IAHHBIE U UCIIOJIb30BaTh HAYYHBIE 1I0KA3aTEIbCTBA ISl MIOJYYEHHUS BBIBOJIOB.»

W3yuenne ¢u3uku cnocoOHO BHECTH peLIAlOMi BKJIaa B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH O0yYarOIINXCS.

HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»
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[enn m3ydeHus: GU3MKK HA YPOBHE OCHOBHOT'O 00IIero oOpazoBaHms omnpenenceHsl B Konmenuu
npenojaBanus ydeOHoro mpeaMera «®Pusumka» B 00pa3oBaTeNbHBIX OpraHu3aunusax Poccuiickoit
@Denepaliy, pealn3yIolUX OCHOBHBIE OOIIe00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHOW pelIeHneM
Komnernn MununcrepctBa npocsemieHust Poccuiickoit Deneparuu, npoTokond ot 3 gekabps 2019 .
Ne ITK-4BH.

Hean usyvyenus pusnkm:

- (hopmupoBaHue UHTEpeca U CTPEMJICHHs 00YJarONIMXCsS K HAyYHOMY M3YUEHHUIO MPHUPOJBI, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

- pa3BUTHE MPEJCTaBICHUI O HAYYHOM METOJle¢ MO3HaHHS U (OPMHPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBICHUSM;

- (opMHupoBaHHE HAy4YHOTO MHPOBO33PEHMSI KaK pe3ylibTaTa HM3y4yeHUS OCHOB CTPOCHHUS MaTepuu H
(byHIaMEHTATBHBIX 3aKOHOB (PH3UKH;

- (opMupoBaHHEe YMEHHI OOBACHATH SIBJICHHUS C HUCIOJIb30BaHHWEM (U3MUECKUX 3HAHUM U HAyYHBIX
JI0Ka3aTeNbCTB;

- popmMupoBaHUE NPEACTABICHUN O pou (PU3UKHU IJi1 Pa3BUTUS IPYTHMX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIA;

- pa3BUTHE TMpEACTaBICHUI O BO3MOXKHBIX cdepax Oyaymell mpodeccnoHalbHON AESITeTbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlajbHEMIIEMy 00YUEHHIO B 3TOM HallpaBICHUH.

JlocTuxeHue 3TUX 1efieil Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHusl 00ECIIEYUBACTCS pelleHueM
CJIEAYIOLIUX 3a/1a4:

- npuoOpeTeHne 3HaHU O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHUUECKHX, TEINIOBBIX, DJIEKTPHUUECKHUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHMSIX;

- onycaHue U o0bsiICHEHHE (PU3NUECKHX SBJICHHUM C UCTIOIB30BAHUEM MOTYYCHHBIX 3HAHHUIA;

- OCBOGHHME METOJIOB PEIICHHsI MPOCTEHITNX PACYETHBIX 33/1a4 C UCIOIB30BaHUEM (PH3HMUECKUX MOJETCH,
TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

- pa3BUTHE YMEHMH HAOIIOJAaTh MPHUPOJIHBIE SBJICHUS U BBINOJHATH ONbBITHI, JIAOOpATOpHBIE PAadOTHI U
9KCIIEPUMEHTAIILHBIE UCCIIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX TIPUOOPOB;

- OocBOeHHE NPHUEMOB PabOTHI ¢ MH(popManuend (U3NYECKOTO COJACpXKAaHMA, BKIOYas HWH(OPMAIHIO O
COBPEMEHHBIX JOCTHKCHUAX (U3HUKH; aHATTN3 U KPUTHUUYECKOE OLIEHUBAaHUE HH(OPMAIIHH;

- 3HAKOMCTBO €O cepaMu NpodecCHOHATBHON 1eATENbHOCTH, CBA3aHHBIMH C (PU3UKOM, 1 COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBaHHBIMU Ha JIOCTHKEHUAX (PU3NYECKON HAYKH.

MECTO YYEBHOI'O ITIPEJMETA ®U3UKA B YYEBHOM IIJIAHE
B cootBerctBUu ¢ ®I'OC OO0 ¢usuka sipnsercs 00s13aTeNbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBanus. J[aHHas mporpamma npeaycMaTpuBaeT uzydeHue Gusuku B 00béMe 238 9 3a Tpu
roja oby4yeHus 1Mo 2 4 B Hemeno B 7 M 8 kiaccax u mo 3 4 B HeAenmo B 9 kimacce. B tematuueckom
TUTAHUPOBAHUM ISl KaXKJIOTO Kjlacca TMPEAINoyaraeTcsi pe3epB BPEMEHH, KOTOPBIM YYHTENTh MOKET
UCIIOJIb30BAaTh 110 CBOEMY YCMOTPEHHUIO.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEIMETA «®U3UKA)»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Nzyuenne yuebHoro npenmera «®Pusnka» Ha YpOBHE OCHOBHOTO 0OIIero oOpa30BaHUS JIOJIKHO
o0ecrieunBaTh  JOCTHIKEHHE  CIEAYIOUIMX  JUYHOCTHBIX,  METANpPEAMETHBIX U  NPEeIMETHBIX
00pa30oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

IlarpuorHyeckoe BoCIUTaHUE:

- IPOSIBJIEHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUMCKON (hU3HUECKO HayKH;

- IEHHOCTHOE OTHOIIEHHUE K TOCTH)KEHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB.

I'pasknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

- TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CY>KIACHUU OOIIECTBEHHO 3HAYUMBIX M 3THUECKUX MPoOIIeMm,
CBSI3aHHBIX C IPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUHN QPU3UKH;

- OCO3HAHHUE BAXKHOCTU MOPAJIBHO-ITUYECKUX IIPUHIIUIIOB B IEATEIBHOCTU YUEHOTO.
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JcTeTnvecKoe BOCIIUTAHME:

- BOCIIPHUSATHE 3CTETHYECKUX Ka4ecTB (PU3NUECKON HAYKHU: €€ TAPMOHUYHOTO IMOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUIHOCTHU. [[eHHOCTH HAyYHOTO TTO3HAHHUS

- OCO3HAHHWE IEHHOCTH (PU3WYECKOW HAayKU KaK MOIIHOTO MHCTPYMEHTA TO3HAHHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOLIECH KYJIbTYPHI;

- pa3BUTHE HAYYHOH JIFOOO3HATEILHOCTH, MHTEPECA K UCCIIEI0BATEILCKON EATEIbHOCTH.

@®opMupoBaHHeE KYJIbTYPbI 310POBbsI H IMOIMOHAJIBHOTO 0JIAr OOy YHsl:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BKHOCTH TpaBWJl 0€30MMacCHOTO MOBEACHHUS HA TPAHCIIOPTE, HA JIOpPOraxX, C AJICKTPUYCCKUM M TEIJIOBBIM
000py/I0BaHHEM B JIOMAITHUX YCIOBUSIX;

- chopMUpOBaHHOCTH HaBbIKA pedICKCHUH, TPU3HAHKUE CBOETO MPaBa Ha OMIMOKY U TaKOTO K€ MpaBa y
JIPYroro 4yenoBeKa.

TpyaoBoe BociuTaHue:

- AKTMBHOE y4YacTH€ B PEIICHHUU NPAKTUYECKUX 3a7ad (B paMKax CEMbH, IIKOJIbI, TOPOJa, Kpas)
TEXHOJIOTHYECKOM U COIMaIbHOW HAMPABICHHOCTH, TPEOYIOIIMX B TOM YUCIIEC U (PU3NUECKUX 3SHAHHM;

- HIHTEPEC K MPAKTUICCKOMY H3yUEHUIO TPO(heccuil, CBSI3aHHBIX C (PUUKOM.

9K0JI0rn4ecKoe BOCIUTAHNE:

- OpUEHTAIWs Ha MpUMEHEHUe (PU3MYECKUX 3HAHWM U1 PEUICHHs 3a1ad B 00JacTH OKpYyKaromen
Cpe.ibl, TUTAHUPOBAHHUSI TIOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX TOCIEACTBUN JJI1 OKPYKAIOIIEH Cpeibl;

- OCO3HaHHE II100ATBLHOTO XapaKTepa IKOJIOTUYECKUX MTPOOIEM U MyTeH UX PEIICHUS.

Apantanus 00y4aumerocs K U3MeHsIIOIMMCS YCJI0BUSIM COLHAJIBLHON M IPUPOIHON cpeabl:

- TOTPeOHOCTh BO B3aWIMOJCWCTBHHM TIPHU BBIMOJIHCHWH HCCICIOBAHUN U IMPOCKTOB (PU3NICCKOU
HAIPaBIEHHOCTU, OTKPBITOCTH OMBITY U 3HAHUSIM IPYTHX;

- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUYECKYIO JEATEIbHOCTD;

- TOTpeOHOCTh B (POPMUPOBAHWU HOBBIX 3HAHHM, B TOM 4Yucie (OpMyIUpOBaTh WUJIEH, MOHSITHUSA,
TUTIOTE3bI 0 (PU3HUECKUX OOBEKTAX U SBJICHHSIX;

- 0CO3HaHHE JIe(HUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

- IJTAHUPOBAHUE CBOCTO PA3BUTHS B IPUOOPETCHUH HOBBIX (DM3MUYSCKUX 3HAHHMIA,

- CTpeMJICHHUE aHAJIM3UPOBATh U BBISABIATH B3aMMOCBS3H MPHUPOBI, 00IIECTBA M SKOHOMHUKH, B TOM
YUCJIE C UCTIOIh30BAHUEM (PU3HUECKUX 3HAHUM;

- OIICHKa CBOMX JEUCTBUU C YUETOM BIMSIHHS HAa OKPYXKAIOMIYIO CPEly, BO3MOXHBIX TIIOOATBHBIX
MMOCJICICTBUN.

METAIIPEIMETHBIE PE3YJIbTATBI

YHuBepcaibHble MO3HABATEIbHbIE 1eCTBUA

ba3zoevie nozuueckue oeilicmeus:

- BBISIBJISITH M XapaKTEpPU30BaTh CYIIIECTBEHHBIE MPU3HAKK O0BEKTOB (SIBIICHUN);

- YCTaHaBIMBAaTh CYIIECTBEHHBIH MpPHU3HAK KiIacCU(UKAIMKU, OCHOBAHHUS g OO0OOIICHUS W
CpaBHEHUS,

- BBIABIATH 3aKOHOMEPHOCTM U TMPOTUBOPEUYHS B paccMaTpuBaeMbIX (akTax, MaHHBIX H
HAOJTIOZICHUSX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSM;

- BBISBJISTH NMPUYUHHO-CIEACTBEHHBIE CBSI3U TPU H3yYEeHUU (PU3UUYECKUX SIBICHHH U TPOIIECCOB;
JIeJIaTh BBIBOJIBI C UCTIOJIB30BAHUEM JICTYKTUBHBIX U WHAYKTUBHBIX YMO3AKIIOUCHHUH, BBIJIBUTATH THIIOTE3HI
0 B3aUMOCBSI3X (PU3NYECKUX BEITUYUH;

- CaMOCTOSITEJIbBHO BBIOMpPATh CHOCOO pemieHuss y4yeOHOM (Qu3nyeckoil 3anauu (CpaBHEHHE
HECKOJIbKUX BapUAHTOB PEIIEeHUs, BRIOOp HanboJee MOAXO0ISAIIET0 ¢ YIETOM CaMOCTOSITENTFHO BBIJEIIEHHBIX
KPUTEPUEB).

ba3zoevie uccnedosamenvckue oelcmeust:

- HCTIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;

- TPOBOAWTH IO CAMOCTOATEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIM (U3MUECKUid
SKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE (PU3MUECKOTO SIBJICHUS;

- OLIEHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTh HH(POPMAIIUIO, TTOTYYSHHYIO B XOJI€ UCCIIEAOBaHUS
WJTH DKCTIEPUMEHTA,;



- €caMOCTOAITENbHO (OPMYyIUPOBaTh O00OOIIEHNS U BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOIO
HAOIIOICHUS, OTBITA, UCCIICJIOBAHHS,

- IPOTHO3UPOBATh BO3MOXKHOE JajbHElllIee pa3BuTHe (U3NUYECKUX MPOIECCOB, a TAK)KE BBIABUTATH
MPEIMOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Paboma c ungpopmayuei:

- IPUMEHATH PA3TUYHBIE METObI, HHCTPYMEHTHI U 3aIPOCHI IIPH MOMCKE U 0TOOpe MHPOPMALIUU WU
JAHHBIX ¢ YIETOM MPEIOKEHHOW yueOHON (HhU3UIECKOM 3a1auH;

- aHaJIM3MPOBATh, CHCTEMATHU3MPOBATH M HMHTEPIPETUPOBATH MH(POPMALUIO PA3IUYHBIX BUIOB U
dbopM npeacTaBiIeHUS;

- CaMOCTOATENIbHO  BBIOMpaTh ONTUMAIbHYIO (opMy mpenctaBieHuss HHpopMamuu u
WUTIOCTPUPOBATh peIllacMble 3a/ladydl HECIOXKHBIMU CXeMaMH, JAuarpaMMaMy, HWHOM TpaduKod U HX
KOMOWHAIUSIMH.

YHuBepcaibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

- B X0/1¢ 00CYy>KJIeHHsI y4eOHOro MaTepuaa, pe3yJbTaToB JabopaTOpHBIX paboOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYKIIa€MOM TeMbl W BBICKAa3bIBATh HJICH, HAICJICHHBbIC HA PEUICHHUE 33Ja4d U
nojJepKaHue 0JaroxkenaTeTbHOCTH OOLEHUS;

- COIIOCTAaBJATh CBOM CYKIEHHUS C CYXKICHUSMU JPYIHX YYaCTHHKOB Juajora, OOHapy>KuUBaTh
pa3inyure U CXOJICTBO MO3UIINN;

- BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUChbMEHHBIX TEKCTaX;

- TyONIMYHO TPEJCTaBIATh PE3yAbTaThl BBITOJIHEHHOTO (DU3MUECKOTO OMBITa (SKCIEPUMEHTA,
MCCJICIOBAHMUS, TIPOEKTA).

Coemecmuasn deamenvHoCmy (COMpyOHUYECMEO):

- IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaH/IHON M MHAUBUAYATbHON pabOTHl IPU PEIICHUN
KOHKPETHON (hHU3UUYECKOM MPOOIeMBbL;

- MPUHUMATh L€ COBMECTHOW JESTENbHOCTH, OPraHU30BBIBATH ACUCTBUS MO €€ JOCTUKEHHIO:
pacrpeensiaTh poiu, OOCYXKAaTh MPOIECCHl U PE3yabTaTbl COBMECTHOW paboThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJICH;

- BBITMOJHATH CBOIO YacTh pabOThI, TOCTUrasi KAUeCTBEHHOTO Pe3yJlibTaTa M0 CBOEMY HANpaBICHUIO U
KOOPJIUHUPYS CBOM ICUCTBUS C IPYTUMH YJI€HAMU KOMaH/IbI;

- OLIEHMBAaTh KAaueCTBO CBOETO BKIaJa B OOHIMH TPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

YHuBepcanbHbIe peryJaTHBHbBIC 1eHCTBUSA

Camoopzanuzayus:

- BBISIBIISITH MTPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYaIUAX, TPEOYIOUTUX [T peleHus] (PU3NIeCKUX
3HAHHI;

- OpUEHTUPOBATHCA B PA3IUYHBIX TMOAXOAAX TMPHUHATUS pelIeHUH (MHAMBHAyalbHOE, MPHUHSITHE
pelIeHus B rpymie, NPUHITHE PEILIEHUH TPYIOil);

- CAMOCTOSITENIbHO COCTABJISTh aJTOPUTM PElIeHUS PU3NYECKON 3aJauM WM TIJIaHa UCCIIETOBaHUS C
Y4€TOM MMEIOIINUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTHpOBaTh IpeiJiaraeMble
BApPUAHTHI PELICHUMN;

- IefaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (peghrexcus):

- TaBaTh a/IeKBaTHYIO OLICHKY CUTYallUU U TpeJyIaraTh IJ1aH e€ H3MEHEHNUS,

- OOBSICHITh MPUYUHBI JOCTHKECHHS (HEJOCTHIKEHHS) PE3yJIbTaTOB AESITENLHOCTH, JaBaTh OILICHKY
IpPUOOPETEHHOMY OIIBITY;

- BHOCHUTH KOPPEKTHBBI B JEATEIHHOCTh (B TOM 4YHCJIE€ B XOJA BBHINOTHEHHUS (PU3UIECKOTO
UCCIIEIOBaHMSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, M3MEHHUBIIMXCS CHUTYalluH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIINX TPYAHOCTEH;

- OLICHMBATh COOTBETCTBHE PE3yJbTaTa LI€JIU U YCIOBHUSIM.

Imoyuonanvhlii unmeneKm:

- CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JHUCKYCCHU HAa HAy4YHYIO TEMY,
MOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYroro.



Ilpunamue cedn u opyaux:
- IpHU3HABaTh CBOE MPABO HA OMIMOKY MPH PEIIeHWH (U3NYECKUX 3a]a4 WM B yYTBEPKICHUAX HA
Hay4yHbIE TEMBI U TAKOE KE MPaBO JIPYroro.
NPEJIMETHBIE PE3YJIbTATHI

8 kuacc

[IpenmeTHbIe pe3ynbTaThl JOJDKHBI OTPAXKaTh CHOPMUPOBAHHOCTD y 00YUAIOMIUXCSI YMEHUI:

- UCMOJb30BaTh MOHSATHS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U MOJEKYII,
arperaTHbIe COCTOSIHHUS BEIIECTBA, KPUCTANTMYECKUE U aMOP(HBIC TeJa, HACBIIICHHBIM U HEHACHIIIEHHBIN
nap, BJIQKHOCTb BO3JlyXa; TemIepaTypa, BHYTPEHHSS HSHEpPrusi, TEIUIOBOM JBUraTellb; AJIEMEHTApHBII
ANEKTPUYECKUIN 3apsll, FNEKTPUUYECKOE TOJIe, TPOBOJAHUKH U JTUANEKTPUKH, MOCTOSIHHBIN 3IEKTPUYECKUIN
TOK, MarHUTHOE T10JIE;

- pa3nuyath SBJICHHS (TEIJIOBOE paclIUpeHHe/c)kaTue, TeIulonepenaya, TEIJIOBOE paBHOBECHE,
CMauMBaHME, KaNWUIAPHBIE SBJICHMS, HWCHApPEHHUE, KOHJEHCAlUs, IIJIaBICHHUE, KPUCTAJUIM3ALMS
(oTBepeBaHue), KUNEHUE, Teruionepenaya (TerIonpOBOAHOCTh, KOHBEKIUS, U3IyUCHHE); IIEKTPU3ALIUS
TEJ, B3aUMOJIEHCTBUE 3apsAI0B, AEUCTBUS 3JIEKTPUUYECKOrO0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJIECHCTBHE
MarHuToB, ACHCTBHE MarHUTHOIO MOJISI HA IPOBOJHUK C TOKOM) 110 OMMCAHUIO X XapaKTePHBIX CBOMCTB U
Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBIICHUE;

- pacrno3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3UUECKHUX SBICHHUI B OKPY)KAIOIIEM MHUpPE, B TOM UHUCJIE
¢usnyeckue sBJIEHUS B IMPUPOJAE: MOBEPXHOCTHOE HATSDKEHHWE M KalWUIAPHBIE SIBICHUS B INPUPOJE,
KpHUCTaUIbl B Iipupoze, usnyuenue CoiHua, 3aMep3aHue BOJ0EMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra; 3JIEKTPUYECKHE SBJIECHUS B aTrMoc(epe, 3JIEKTPUUECTBO IKHUBBIX OPraHU3MOB;
MarHuTHOE mosie 3eMiH, Apeid MON0COB, poJib MarHUTHOTO MOJIA JUIA JKM3HM Ha 3emuie, MOJISIpHOE
CUSIHUE; IpU OTOM IE€PEBOJUTh MPAKTHUUECKYI 3aJady B Y4eOHYI0, BBLIEIATH CYIIECTBEHHbIE
CBOMCTBa/MpU3HAKY (PU3NUECKUX SBIICHUM;

- OTHCHIBATh W3YYEHHBIC CBOWCTBA Tel M (PU3MUYECKHUE SBICHUS, UCHOIB3YS (PU3MUECKUE BETHMUNHBI
(TeMrieparypa, BHYTPEHHSISI SHEPTHUsl, KOJTUYECTBO TEIUIOTHI, Y/elIbHAas TeIIOEMKOCTh BEIIECTBA, YCIbHAS
TEIUIOTa IUIABJICHUS, yJelbHas TEIUIOTa [apooOpa3oBaHus, yJeidbHAas TEIUIOTa CropaHus TOIUIMBA,
KOA(P(UIIMEHT TOJIE3HOTO JIEHCTBUSL TEIJIOBOM MAIIUHBL, OTHOCHUTENbHAas BIAXKHOCTh BO3yXa,
AIIEKTPUYECKHUI 3apsf], CHJIa TOKAa, 3JEKTPUUECKOE HAIpPsDKEHUE, CONPOTHBIIEHUE NMPOBOJHUKA, YAEIbHOE
COIIPOTHBIIEHUE BEIIECTBA, pabOTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKA); MPU OINUCAHUM TPABHIBHO
TPaKTOBaTh (PU3NUECKUI CMBICI UCIIOJIb3YEMBIX BETMYHUH, 0003HAYEHUS U €UHUIIBI (PU3NUECKUX BEIUYUH,
HaXOJIUTh (POPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTUMH BEJIMYMHAMM, CTPOUTH
rpadUKu U3y4YeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

- XapakTepu3oBaTh CBOMcCTBa TeJ, (U3MYECKHE SBJICHHUS U IPOLECCHI, HCIOIb3ys OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUH CTPOCHHUS BEILIECTBA, IPUHIUI CYNEPIO3UIIMHU Mosel (Ha
Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma Juis ydacTka 1enu, 3akoH J[xoynsa-Jlenna,
3aKOH COXPAaHEHHs IHEPruM; MpPH ATOM JaBaTh CIOBECHYIO (DOPMYIHMpPOBKY 3aKOHa M 3alUCBIBATH €T0
MaTEMAaTHYECKOE BBIPAKEHUE;

- 00BACHATH (U3MYECKHE MPOIECCHl M CBOMCTBA T€Jd, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyalHUi
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH [PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHEeHHE U3 1—2 JIOrMYecKux IIaroB ¢ OMOpoi Ha 1—2 M3Y4YEHHBIX CBOMCTBA (PM3NYECKUX SIBIICHUH,
(U3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

- pemaTh pacy€THbIE 3aJayd B 2—3 JEHCTBUSA, HCIONb3YSd 3aKOHBI U (DOPMYIbI, CBSI3bIBAIOIINE
¢u3nueckrue BeNWYMHBI: HAa OCHOBE aHAlW3a YCJOBUS 33aJaud 3alUCHIBATh KPAaTKOE YCIIOBHE, BBISBIISATH
HEJ0CTaTOK JIaHHBIX JJIsl pEeLeHUs 3a7jau, BEIOUpaTh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE JUIs €€ peleHus,
OPOBOJIUTH pAacy€Tbl U CpPaBHUBATh IIOJyYEHHOE 3HAYeHHE (U3NYECKOH BETMYMHBI C H3BECTHBIMHU
JTAaHHBIMU;

- pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PELIUTh MPU MOMOIIY (PU3HUECKUX METOOB; UCTIONb3YS
OINMCAaHUE HCCIIEIOBaHUS, BBIICNIATH MPOBEPIEMOE MPEANON0KEHNE, OLIEHUBATh MPaBWIBHOCTh MOPSAKA
IIPOBEJCHUS MCCIEN0BaHNUs, 1€TIaTh BBIBOBL;

- TPOBOAMTH OMNbBITHI MO HAOMIOAEHUIO (UINYECKUX SBJICHUN WU (PU3NYECKHX CBOMCTB TeI
(KanmuJUIIpHBIE SIBJIICHUS, 3aBHCHMOCTH JaBJICHHMs BO3JyXa OT ero o0béma, TeMmIepaTypbl; CKOPOCTH
mporiecca OCThIBAaHUS/HArPeBaHUs MPU M3TYyYEHHUU OT [BETA HU3TYYaroeH/TIOTJIONA0NIEeH TTOBEPXHOCTH;

6



CKOPOCTb MCITapEHUs BOJBI OT TEMIIEPATYPhI )KUAKOCTH U IUIOMIAAN €€ MOBEPXHOCTH; AIEKTPU3ALUs TN U
B3aWMOJICHCTBUE DJIEKTPUUYECKUX 3apsf0B; B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB, BHU3yaJIU3aLUs
MarHUTHBIX OJE€N NOCTOSHHBIX MAarHUTOB; AEMCTBUS MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM, CBOMCTBA
DIIGKTPOMArHUTa, CBOWCTBA OJIJIGKTPOJBHUTATEN IOCTOSHHOTO TOKa): (HDOPMYJIUPOBATH MPOBEPSEMBIC
MPENONIOKEHNS, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO OOOpYIOBaHUS; OMUCHIBATH XOJ OIbITa U
(GbopMyITUPOBATH BEIBOIBI;

- BBIIOJIHATH MPSMbIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXd, CHJIbI TOKA,
HANPSDKEHUST ¢ UCTIOJIb30BAHUEM aHAIOTOBBIX NMPHUOOPOB U JATYMKOB (PU3MUECKHX BEIWYHMH, CPABHHUBATH
pe3yJIbTaThl U3MEPEHUI ¢ YUETOM 3a/1aHHOI a0COIIOTHOM MOrPENIHOCTH;

- TPOBOAWTH HCCICIOBAaHUE 3aBUCHUMOCTH OJHOW (U3MYECKON BEIWYHMHBI OT JAPYrou
C HCIOJIb30BAaHHEM TNPSAMBIX H3MEPEHHH (3aBUCHMOCTb COMPOTHUBIICHUS MPOBOJHUKA OT €ro JUJIMHBI,
IJIOIIAJAN TIONEPEYHOI0 CEYEHUsI U YJEIbHOIO COINPOTUBIICHUS BELIECTBA IPOBOJAHMKA; CHJIBI TOKA,
UIYLIEro 4epe3 IMPOBOJHMK, OT HANPSIKEHUS Ha MPOBOJHUKE; HCCIEAOBAHUE IOCIEAOBATEIIBHOTO U
napajyieIbHOTO COCJIMHEHU MPOBOJHUKOB): IUIAHUPOBATh HCCIEJIOBAHME, COOUpATh YCTAaHOBKY H
BBIMOJIHATh H3MEpPEHUs, CcJenys MpeAsIOKEHHOMY IUIaHy, (UKCHUpOBaTh pe3yJbTaThl MOJy4YEHHOM
3aBUCHMOCTH B BUJIC TAOJIUII U TPAPUKOB, IeTIaTh BEIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

- MPOBOJUTH KOCBEHHBbIE H3MEPEHHsS (PU3NYECKUX BENUYHMH (yIelbHas TEMI0EMKOCTh BEIIeCTBa,
CONPOTHBIICHUE TPOBOJHUKA, pabOTa W MONIHOCTh 3JEKTPHUYECKOTO TOKA): IUIAHUPOBATH H3MEpPEHUS,
coOupaTh SKCIEPUMEHTAILHYIO YCTAHOBKY, CIEAysl MPEAI0KEHHOM MHCTPYKIMH, U BHIYUCISATH 3HAYCHHE
BEJIUYUHBI,

- coOMI0IaTh MpaBUiIa TEXHUKU 0€30MacHOCTU IpH paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHUEM;

- XapaKTepHU30BaTh MPUHIUIIBI ICHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUICCKUX YCTPOHCTB C OMIOPOM
HA UX omucaHus (B TOM YHCIIE: CHCTeMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOuHA, aMIepMeETp,
BOJIBTMETP, CUETYUK DIIEKTPUUECKOW DHEPrUH, HIICKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTeIbHbIC
ANEKTPONpUOOpsl  (IIPUMEpPBI), SIEKTPUUECKUE MPEJOXPAHUTEIH; SJICKTPOMArHUT, 3JIEKTPOJBUTATENH
MOCTOSTHHOTO TOKA), MCIIOJIb3Yys 3HAHMS O CBOMCTBaX (PM3MYECKHX SBICHUN M HEOOXOIUMBIC (hH3HUSCKUC
3aKOHOMEPHOCTH;

- pacmo3HaBaTh IMPOCThIC TEXHUYECKHE YCTPOWCTBA W M3MEPHUTEIbHBIC MPHOOPHI IO CXeMaM H
CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETpP, TUTPOMETp, ABUTATENb
BHYTPEHHETO CrOpaHUs, DJEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMBI DJJIEKTPUUECKHX Ienell ¢
MOCNEOBATENbHBIM U Tapajie]IbHbIM COCIMHEHUEM DIEMEHTOB, pa3jinuas yCIOBHbIe 0003HAYCHHS
3JIEMEHTOB JIEKTPUYECKUX LETEH;

- TPUBOAHWTH TMPUMEPHI/HAXOIUTh WHPOPMAIUIO O MpHUMepax MPAKTHYECKOTO HCIOIb30BaHUS
bu3MYeCKUX 3HAHUN B TOBCEIHEBHOW >KWU3HHM JUIsi OOecredeHHs O€30MacHOCTH TpH OOpalleHuu C
npubopaMu U TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHUS 3/I0POBbS U COOIIOICHUSI HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

- OCYIIECTBJIATh MOMCK WHpOpManuu (U3HUECKOTO coaep)kaHus B ceTn HTepHET, Ha OCHOBe
MMEIOIINXCS 3HAHUHN U TMTyTEM CpaBHEHUS JOTIOJHUTEIBHBIX HCTOYHUKOB BBIACIATH HH(GOPMAIIUIO, KOTOPAs
SBIISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITH HEJIOCTOBEPHOIA;

-  WCTONB30BaTh TPHU BBINOJHEHUW YUEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIMTEPATypPy
(buU3NYECKOTO CONepKaHus, CIpPaBOUYHbIE MaTepuainbl, pecypchl ceTu WHTepHeT; BiaaeTh MNpUEMaMU
KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3zoBaHus HHPOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

- cOo3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIIeHUs, 0000IIast HHPOPMAIHIO U3
HECKOJBKMX MCTOYHUKOB (PHM3UYECKOTO COAEpN AHUS, B TOM UYUCIE MYOJHMYHO MPECTABIATH PE3yIbTaThl
MPOEKTHOW WJIM MCCIEA0BATENBCKON JEATENIbHOCTH; MPU 3TOM TIPAaMOTHO MCIIOJIb30BaTh H3Y4YEHHBIN
MOHSATUHHBIN anmapart Kypca GU3uKH, COTPOBOXKIATH BBICTYIIJICHUE TTPE3ECHTAIIUCH;

- TIpU BBITIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEAOBAHMN (DU3MUECKUX IMPOIIECCOB PACIPEIENSThH
00s13aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTABJICHHBIMH 3a/1auaMH, CJICIUTHh 3a BBIMOJHEHUEM TUIaHA
JNEHCTBUI U KOPPEKTUPOBATH €ro, aJIeKBaTHO OLIEHHWBAaTh COOCTBEHHBIM BKIJIAJ B JNEATEIHHOCTH TPYIIIIHI,
BBICTpPaWBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, MMPOSIBIISS TOTOBHOCTh pa3peniaTh KOHQINKTHI.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA «®PU3UKA»

7



8 kuacc

Pa3zoen 6. Tennogvle agnenusn

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KHHETHYECKON TEOpUU CTPOECHHS BeliecTBa. Macca u pa3Mepsl
aTOMOB MW MOJICKYIL. OHBITBI, MOATBCPKAAIOIIUC OCHOBHBIC IIOJIOKCHUA MOJIGKYJISIpHO-KI/IHeTI/I‘IGCKOfI
TEOpUH.

Monenu TBEPAOTO, )KUAKOTO M ra3000pa3HOro COCTOSAHUH BemecTBa. Kpucrammnueckue 1 aMophHbIe
tena. OObsACHEHHE CBOWCTB T'a30B, KUJIKOCTEH M TBEPIBIX TNl HAa OCHOBE IOJOKEHUN MOJEKYJISpPHO-
KHHETHYECKOU TCOpHHU. CMayuBaHue U KalmnJIIIPHBIC SABJICHUS. TermoBoe PaCIMpCHUC U CIKATUC.

Temmnepatypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBHKEHUS YACTHIL.

Buytpennsis sneprusi. CiocoObl M3MEHEHUS BHYTPEHHEH SHEpruu: Terionepeaaya U COBEpIICHHE
pa6OTBI. BI/II[bI TCILIoNCpCaaqn: TCILJIOMIPOBOAHOCTh, KOHBCKIUA, U3JTYUCHUC.

KonuuecTBo TemnoThl. YenbHasi TEIUIOEMKOCTh BelIECTBa. TeriooOMeH M TEIIOBOE paBHOBECHE.
YpaBHeHUE TEIIOBOTO OallaHca.

[InaBrieHne W OTBEpAECBaHME KPUCTAIMYECKMX BELIECTB. YJEJlbHasg TEIUIOTa IUIABICHUS.
[Mapoobpa3zoBanue u koHaeHcamus. Mcmapenue. Kumenuwe. VYnuenpHas TemioTa mapooOpa3OBaHUS.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT aTMOC(EPHOTO JaBiieHus. BiakHoCTh BO3TyXa.

OHeprus TOIIMBA. Y IeJbHAas TEIJIOTa CrOPaHMsL.

[Tpunuumner padotsl TernoBbix npurateneid. KIIJ[ temoBoro nBurarens. TemyioBble ABUTaTeNd U
3al[UTa OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEeHHsI U MIPEBPALICHHS YPHEPTUH B TEIUIOBBIX MPOIECccaXx.

JlemoHCTpanumn

1. HaGmronenne 6pOyHOBCKOTO JBUXKEHUS.

. Habmonenue nuddysun.

. HaGrrotenue siBIcHM CMauMBaHWS M KaWLISPHBIX SBICHUH.
. HaGmroieHne TenioBoro pacimpeHus Tel.

. I3menenue naBieHus ra3a npu M3MEHEHUH 00bEMa U HArPEBAHUU UITU OXJIAXKICHHH.
. [IpaBuiia u3mMepeHus: TeMIepaTypshl.

. Buas! Tenonepenaum.

. OxJtaxieHne mpu COBEPIICHUH PAOOTHI.

. HarpeBanue nipu coBepiieHUN padOThl BHEITHUMH CHIIAMHU.
10. CpaBHEHME TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGaroneHue KUIIeHUs.

12. HabGnrofeHue mocTOSHCTBA TEMIIEpaTyphl MIPH MIABICHHUH.
13. Mojenu TEIUIOBLIX ABUTATEIEH.

O 0N L AW

JlabopaTopHbie padoThl U ONBITHI

1. OnbITH IO OOHAPYXKEHUIO JEMCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHUS.

2. OnpITHI MO BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OnbIThHI 1O HAOIOIEHHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, )KUAKOCTEH U TBEPABIX TEl.

4. OnpeneneHue AaBJICHUS BO3yXa B Oa/NIOHE IITPHUIIA.

5. OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUsS WU
OXJIQKICHUSI.

6. IIpoBepka rumnoTe3sl TMHEHHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIepaTyphl.

7. HabmioneHne W3MEHEHUs BHYTPEHHEH SHEpruM Tella B pe3ysibTaTe Terionepenauyd U paboThl
BHEIIHUX CHUIL.

8. MccnenoBanue siBeHUs TEIUIOOOMEHA IPY CMELIMBAHUU XOJIOHOM U ropsiueil BOJIBI.

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, IMOJTYYEHHOTO BOJON MpU TEIIOOOMEHE C HarpeThbiM
METAIIMYECKUM LIUIMHIPOM.

10. Onpenenenne yaeapHON TEMIIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca HCIApeHHUs.

12. Onpenenenne OTHOCUTEIBHON BIIAXXHOCTH BO3/yXa.
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13. Onpenenenne yeabHOM TEMIOTHI MIJIABJICHUS JIbJA.

Pazoen 7. dnekmpuueckue u MazHumHbwle A61€HUS

Onexrpuzanus Ten. J[Ba poja ayeKTpuYecKux 3apsioB. BzaumonelicTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCHUMOCTH CHJIBI B3aUMOJICHCTBUSI 3apsDKEHHBIX Tell OT BEJIMYMHBI 3apsAI0B U PACCTOSHUS
MEX]y TEJIaMH).

Onektpuueckoe rmosie. Hampspk€HHOCTH — anekTpuyeckoro mousid. [IpuHuun — cynepnosunuu
JIEKTPUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu »5ieKTpuyYecKuX 3apsioB. DJEMEHTApHBIM 3JeKTpuueckuid 3apsa. CTpoeHue aroma.
[IpoBOAHUKY U TUANEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsija.

DONEKTPUYECKUd TOK. YCIOBHS CYHIECTBOBAHMS 3JEKTPUUECKOTO ToKa. VICTOUHWMKHM IMOCTOSIHHOTO
TOKa. JIeWCTBHUS AJIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MarHUTHOE). ODJIEKTPUUECKHH TOK
B )KHJIKOCTSIX U ra3ax.

Onexkrpuueckasd uenb. Cuna Toka. JnekTpuyeckoe HampspkeHune. CONpoTHBIIEHHE IIPOBOJHHUKA.
Y aensHOE CONMpOTUBIIEHUE BenlecTBa. 3akoH Oma s ydactka mend. [locienoBaTenbHoe U napajjiesibHOe
COEIMHEHUE NTPOBOIHUKOB.

PaGora u wMmomHOCTH 3nekTpudeckoro Toka. 3akoH JDkoyns-JleHna. OnekTpuyeckue Ienu u
NOTPEOUTEIH FIEKTPUIECKOM dHepruu B ObITy. KOopoTKoe 3aMbIkaHue.

[ToctositHHbIe MarHuThl. B3ammojeicTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoe mose. MarHutHoe
nosie 3eMJIM U €ro 3HadeHue aJisi Ku3Hu Ha 3emuie. OnbIT Opcreaa. MarHuTHOE MOJIe AJIEKTPHUUECKOTO
Toka. [IpuMeHeHne AMeKTPOMarHuTOB B TeXHHKE. JleficTBHE MAarHUTHOTO MOJS HAa IMPOBOJHUK C TOKOM.
DNeKTpoJABUTaTENb MOCTOSIHHOTO ToKa. Vcrosib30BaHne 3JIEKTpoJIBUraTeNeil B TEXHUYECKUX yCTPOHCTBAX
U Ha TpaHCHOpTe.

JlemoHCTpanumn

1. DnexTpu3zanus Tei.

. JIBa posia »JIeKTpUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
. YCTpOWCTBO U ACHCTBUE JIEKTPOCKOIIA.

. DneKkTpocTaTu4ecKasi HHIyKIHsI.

. 3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsiJI0B.

. [IpoBOAHUKY U JUAIIEKTPUKHU.

. MonienrpoBaHue CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO MOJIS.

. McTOYHMKH TOCTOSTHHOTO TOKA.

. JIeficTBHS 2NIEKTPUYECKOTO TOKA.

10. DnexkTpuyecKkuii TOK B JKUJKOCTH.

11. T'a30BBIit pa3ps.

12. I3aMepeHue cuiibl TOKa aMIIEPMETPOM.

13. VI3mepeHue 3J1eKTpUIeCKOro HalpsKeHNs BOIBTMETPOM.

14. PeocTtaT 1 Mara3uH CONpPOTUBICHUH.

15. BzaumoieiicTBHE TOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXHOCTH pa3/iesICEHUs MOTCOB MarHUTa.
17. MonenupoBaHuEe MarHUTHBIX TIOJIEH TOCTOSTHHBIX MarHUTOB.
18. OnbIT OpcTena.

19. MarauTHoe 1osie Toka. JJIeKTPOMAarHurT.

20. leiicTBME€ MarHUTHOTO TOJIs1 Ha TPOBOJIHUK C TOKOM.

21. DnexTpoaBUraTesib MOCTOSHHOTO TOKA.

O 0N L B~ Wi

JlaGopaTopHble padOThI U ONBITHI

1. OnbITHI MO HAOTIOICHUIO ANIEKTPU3ALIMHU TeJl MHAYKIIMEH U MPU CONTPUKOCHOBEHUH.
2. UccnenoBanne NEMCTBUS SJIEKTPUUYECKOTO OIS HA TPOBOJHUKHU U JUAIEKTPUKH.
3. COopka u mpoBepKa pabOoThHI IEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

4. 3mepeHne u peryJIMpoOBaHHE CHJIbI TOKA.

5. U3mepenue u peryaupoBaHue HaAIpsHKEHUS.



6. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA
U HaMpsDKEHUS Ha PE3UCTOPE.

7. OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOIO COMPOTUBIICHHS MIPOBOJAHUKA OT €To
JUTMHBI, TUTOMIAH IMOTIEPEYHOr0 CEYCHHS U MaTepuaa.

8. IlpoBepka mpaBuiia CIOXKEHHUS HAINPSHKEHUNW TMPU  TOCIEIOBATEILHOM COCIUHEHUH JBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia AJisl CUIIBI TOKA MIPH MMapaJIEIbBHOM COSAMHEHUH PE3UCTOPOB.

10. Onpenenenue paboThI JIEKTPUUECKOTO TOKA, UJIYILIETO Yepe3 PE3UCTOP.

11. Onpenenenue MOUTHOCTHU 3JIEKTPUUECKOTO TOKA, BBIZECIIIEMOIl Ha Pe3UCTOpeE.

12. ViccnenoBanne 3aBUCHMOCTH CUJIbI TOKA, UYILLETO YEPE3 JIAMIIOUKY, OT HAIllPsLDKEHUS HA HEM.

13. Onpenenenune KIIJI narpeBarens.

14. ViccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MarHUTOB.

15. VI3yueHne MarHuTHOTO IMOJIS MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAUHEHUU U Pa3/IeICHHUH.

16. MccnenoBanue AeMCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS KATYIIKH C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.

18. M3yuenue neicTBUS MAarHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM.

19. KonctpyupoBanue u u3yueHue padoThl 3JIE€KTPOABUTATES.

20. U3mepenne KII/] snekTpoaBuraTenbHOM YCTaHOBKH.

Pa3zoen 8. Ceemosuie aenenus
JlyueBas mopenb certa. Mctounuku csera. llpsmonuHeiiHoe pacnpocTpaHEHHE CBETa. 3aTMEHMUS

Connna u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpakeHus: cBera. lIpemomieHue cperta.
3akoH npenomiieHus ceera. [lonHoe BHyTpeHHee oTpakeHue cBera. Jlunza. Xox mydeii B nuH3e. [1a3 kak
OINTHUYECKasl cucTeMa. bIu30pyKoCTh U JaTbHO30PKOCTb.

JeMoHcTpanum:

1. [IpstmonMHEHOE pacpocTpaHEHHUE CBETA.

. OTpaxeHnue cBera.

. [Tonyuenune n3o0paxeHuil B TUIOCKOM 3€pKaje.
. IIpenomiienne csera.

. Xon iaydeil B cobuparoiieil JuH3e.

. X011 JIy4ell B paccenBaroleH JINH3E.

. [Tomyuyenune n300paskeHH C MOMOIIBIO JTHH3.

. Mogens rnaza.

O NO O1HA W

JlaboparopHbie padoThl U ONIBITHI:
1. MccnenoBanme 3aBUCUMOCTH yIIa OTPasKEHHS CBETOBOTO JIyda OT yTJia IaJICHHS.
2. NzydyeHue xapakTepuCTHK H300pakeHUs MpeIMeTa B IIIOCKOM 3epKalle.
3. UccrnenoBanue 3aBUCUMOCTH yTJia MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia MaJeHHus Ha TPaHUIE
«BO3JTyX—CTEKIIO.
4. Tlomydenne n300paxeHUM ¢ TTOMOIIBI0 COOMPAOIICH JIMH3BI.
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TeMaTH4yeckoe NIAHMPOBaAHUE

8 kuiacc (68 yacoB)

TemaTnveckui OcHoBHOe coaep:kaHue OcHOBHBIE BH/IbI 1eITEIBHOCTH Y4ALHXCH
0J10K, TEMA (Ha ypoBHe y4eOHBIX JeiicTBHI)
Pazoen 6. Tennogvie asnenus (25 u)
Tennossle Temmeparypa. CBsi3b TeMIepaTypbl co CKOpocTblo | OOOCHOBaHME MPaBUII U3MEPEHUS TeMIlepaTypbl. CpaBHEHHE Pa3IMYHBIX CHOCOO0OB U3MEPEHHS M KA
IIPOIIECCHI TEIUIOBOTO ABMXKEHUS YacTHL. BHyTpeHHss TemrepaTypsl. HabmroieHne u 00bsCHEHNE OIBITOB, IEMOHCTPUPYIOIINX U3MEHEHHE BHYTPEHHEH YJHEPIHHU Tejla B
(25 4) sHeprust. CriocoObl U3MEHEHHST BHYTPEHHEH pe3yJsbTarte Teronepenady v padboTel BHEMIHNX cuil. Habmonenue u 00bsiCHEHNE OIBITOB, 00CYK/IEHHE IIPaKTHYe-
SHEPrHUH: TEIUIoNepeiadya U COBEPLICHUE PaOOThI. CKUX CUTYaIlui, IeMOHCTPUPYIOIIUX Pa3JINUHbIe BUABI TEIUIO- IEpeaui: TeIIONPOBOAHOCTb, KOHBEKIIUIO,
Buas! Tennonepenadn: TEMIONPOBOIHOCTS, n3nydenue. VceaenoBanne SBICHUS TEIIIOOOMEHA ITPY CMEIIMBAHUH XOJIOHO 1 ropstue Boasl. Habmronenne
KOHBEKIHSI, M3ITydeHne. KoanmyecTBO TEeIIOTHI. YCTaHOBJICHHS TEIUIOBOTO PABHOBECHS MEXy Topsiueil n xonomaHoH Bogoil. OnpenencHue (M3MepeHue)
VY nenbHas TEMIOEMKOCTS BellecTBa. TennooOMeH KOJIMYECTBA TETIOTHI, OTYYE€HHOTO BOZOH IIPU TEIIIO0OMEHE C HArPeThIM METAITMIECKUM LIMITHHIPOM.
U TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO Omnpenenenne (MI3MEpPEHNE) YAETbHON TEIUNIOEMKOCTH BellecTBa. Pemenne 3a1a4, CBI3aHHBIX C BBIYNUCICHUEM
Gananca. [ImaBiaeHne u oTBepaCBaHNE KOJIMYECTBA TETUIOTHI M TEIUIOEMKOCTH IIPH TEINI000MEHE. AHAIN3 CUTYaIl IPAKTHIECKOTO MCIONb30BaAHUS
KPHUCTAJUTMYECKHX BEIIECTB. Y JeTbHAS TEIUIOTa TETIOBBIX CBONCTB BEIIECTB M MaTepHalioB, HAIPHUMEP, B LEJIX SHEProcOepeKeHN: TEIUION30JIAIIHA,
riaBieHus. [lapooOpa3oBaHue ¥ KOHACHCALMSL. sHeprocOeperaruye Kpbliiy, TepMOAKKYMYJIATOPHI U T. 1. HabmtogeHne sBieHUH ucnapeHus U KOHACHCAIUH.
Wcnapenne. Kunenue. Y aenpHas Temiora HccnenoBanue npouecca HCIIApEHUs Pa3InYHbIX skuaKocTeil. OObsACHEHNE SBICHUI HCHapeHHsl U KOHICHCAIlUH Ha
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATyPHI OCHOBE aTOMHO-MOJIeKyJIsipHOTO yueHus. HaOmoneHne u o0bacHeHHE poliecca KUIEeHUs, B TOM YHCIe
KUIEHUS OT aTMOC(EpHOro JaBiieHus. BIaKHOCTh | 3aBUCHMOCTHU TEMIIEpaTypbl KUIICHUs OT AaBieHus. Onpenenenue (M3MepeHHe) OTHOCUTEIBHON BIIAXKHOCTH
BO3yXxa. DHEeprus TOIUIMBa. Y AelbHas TeIioTa Bo31yxa. HabmoieHue nporecca raBieHus KPUCTANTMYECKOTO BEIECTBa, HanpuMep Jibaa. CpaBHEHHE
cropanusi. [IpuHIMTIBI pabOTHI TEMIOBBIX MPOLIECCOB IUIABJICHHS KPUCTAJUTMYECKHUX Tl U Pa3MsATYCHUsI IPU HarpeBaHuu aMop@HbIx Ten. OnperneneHue
asurareneif. KI1/] reroBoro aBuraTess. (M3MepeHne) yiensHO TeTIOTHI aBieHus Jbaa. OObICHEHUE SBICHUN IIABICHNS W KPUCTAIM3ALUHA Ha OCHOBE
TemoBble ABUTATENN 1 3aIUTA OKPY>KAIOIIECH ATOMHO-MOJIEKYJISIPHOTO yueHHs. Perenne 3a1a4, CBA3aHHBIX C BEIYHMCICHHEM KOJIMYECTBA TEIUIOTHI B IIpoIieccax
cpenbl. 3aKOH COXPAaHEHUs! 1 MPEBPAILICHUS TEeIUIONepeadyl MPH IIABJICHUH U KPUCTAIUIN3AINH, NCIIAPEHUH U KOHJICHCAIINN. AHAIN3 CUTYalni
SHEPTHH B MEXaHMYECKHX U TETIOBBIX MpoLeccax MPaKTHYECKOTO IPUMEHEHUS! IBJICHUH IUIaBJICHNS U KPUCTAIUTH3aLUH, HAIPUMEp, OIydeHNE CBEPX- YACTHIX
MaTepuasoB, cojieBas Ipejka u JIp. AHanm3 paboTel 1 0OBSICHEHNE IPUHIIMIIA JCHCTBHS TETIIOBOTO IBUTAaTEIs.
Brruncnenue KommyecTBa TEIUIOTHI, BBIICISIOMIETOCS IPH CTOPaHNH PA3IMYHBIX BUIOB TOIumBa, u KI1/1
nBuratens. O0CyxaeHHe YKOJIOTHUECKUX MOCIECTBUN UCTIONIB30BaHMS ABUraTeIel BHyTPEHHETO CTOPaHHUs,
TEIUIOBBIX U TuapodsekTpocTanuuit (MC — sKkosorusi, XuMus)
Pazoen 7. dnexkmpuueckue u maznumuole aenenus (32 u)
DnexTpudeckue | JiekTpu3anus Tell. /[Ba pona 3JeKTpHUUecKuX HaGumroienue u mpoBeieHne OTIBITOB MO 3JIEKTPHU3ALUH TeJ [IPU CONPHUKOCHOBEHUH U MHAYKIMel. Habmonenue u

3apsabl. 3aps-
JKCHHBIE Tela
H UXx

3aps0B. B3anMoaeiicTBre 3apspKeHHBIX Tell. 3aKOH
Kynona. Dnextpuyeckoe nose. [Tpunnumn
CyNepHo3uIUHU 3eKTpUiecKux noyied. Hocurenu

00BsICHEHHE B3aMMO/ICHCTBHSA OJTHOUMEHHO U Pa3HOMMEHHO 3apsKeHHBIX Tesl. OOBsICHeHNE IPUHLINTIA JeHCTBUS
anektpockona. OObsICHEHNE SBICHUHN 3JIEKTPU3AINH IPU COITPUKOCHOBEHHUHU Tell M MHAYKIIEH C UCIIOJIB30BAaHUEM
3HAHUI 0 HOCUTEIAX JIEKTPHUECKUX 3apsI0oB B BellecTBe. Pacrio3HaBaHne u 00BSICHEHUE ABJICHUN 3JIEKTPU3ALIUT

BSaHMOZ[eﬁ' DJICKTPUUCCKUX 3apAO0B. QHGMCHTapHBII\/‘I B HOBCQZ[HeBHOﬁ JKHU3HU. Ha6J’IIOZ[€HI/I€ 1 00BSICHEHHUE OIIBITOB, WINTIOCTPHUPYIOLINX 3dKOH COXPAHCHU A
CTBHUC (5 ‘{) 3J'IeKTpPI‘ICCKHI>i 3apsna. CTpOCHI/IG aToMma. JJICKTPHUYICCKOI'O 3apsja. Ha6J’IIOI[€HI/I€ OIIBITOB IO MOJACIIMPOBAHNIO CUJIOBBIX JIMHUT QJICKTPHUUICCKOT'O OJIA.
HpOBOIlHI/IKI/I " AUDJICKTPUKU. 3akoH COXpaHCHUA I/ICCHGHOBaHI/IG HeﬁCTBHH QJICKTPUYCCKOI'O IMOJIA Ha MMPOBOJAHUKU U AUDJICKTPUKU
QJICKTPHUYICCKOTI'O 3apsijia
IlocTosHHEIH SHGKTPI/I‘IGCKI/Iﬁ TOK. Y CJIOBHUS CYHIECTBOBAHUA Ha6J’IIO,HeHI/IG Pa3JINIHBIX BUI0B )ICﬁCTBHSI JJICKTPHUYICCKOI'O TOKa 1 06Hapy)KGHI/IC O3THUX BUIOB I[CﬁCTBI/IH B
BHCK’I‘pI/I‘lCCKI/Iﬁ QJICKTPUYICCKOT'O TOKA. M cTouHUKN TOCTOSHHOTO HOBCGHHCBHOﬁ JKHU3HU. C60p1<a " UCIIbITAHUC 3J16KTpH‘lCCKOI71 LICIH ITIOCTOSAHHOI'O TOKA. I/I3Mep€HI/IC CHJIBI TOKa
TOK (22 ‘l) TOKa. I[eﬁCTBHH QJICKTPHUYICCKOI'0 TOKA (TCHHOBOG, AMIICPMETPOM. I/I3MepeHI/IG QJICKTPHUYICCKOI'O HAIIPSIKECHHUS BOJIBTMETPOM. HpOBC,Z[CHI/IC ¥ 00BSICHEHHE OIIBITOB,
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XUMHUYECKOE, MarHUTHOE). DJIEKTPUICCKUHN TOK

B )KHIKOCTSAX W Ta3zax. DJekTpudeckas memns. Cua
TOKa. DJIeKTpuuecKoe HanpsykeHne. ConpoTHBIIe-
HHUE NPOBOJHUKA. Y ACTHHOE CONPOTHUBICHUE
BemiecTBa. 3akoH OMa JJIs y9acTKa IIeTIH.
[ocnemoBarenbHOE U MApaIETFHOE COSTNHCHIE
MIPOBOTHUKOB. Pab0Ta U MOIHOCTH JCKTPU-
4yecKoro Toka. 3akoH Jlxoyns—JleHua.
DJIeKTPONpPOBO/KA U TIOTPEOUTEINN IEKTPH-
4yeckoi 3Heprun B ObITY. KopoTkoe 3aMbikanne

JEMOHCTPHUPYIOMINX 3aBUCUMOCTb 3JIEKTPUIECKOTO COIMPOTUBIICHNUS IPOBOAHNKA OT €r0 JUINHBI, IUIOMIAIN
MONIEPEYHOTO CeUeHUs M MaTepuana. MccnenoBanne 3aBHCHMOCTH CHITBI TOKA, IPOTEKAOIIETO Y€Pe3 PE3UCTOP, OT
COIPOTHUBJICHHS PE3UCTOPA U HANPsDKEHMS Ha pe3uctope. IIpoBepka nmpasuia coXeHUs HapsDKeHUH mpu
MOCJIEI0OBATENIFHOM COSANHEHNH ABYX pPe3nucTOpoB. IIpoBepka npaBmnia JUIs CHiIbl TOKA IIPH MapauIeIbHOM COEIH-
HEHUH PE3UCTOPOB. AHAIN3 CUTYAINi TOCIIEI0BATEIBHOTO 1 MApaUIEIbHOTO COCIMHEHHUS IIPOBOJHUKOB B
JOMAIIHHX AIIEKTPHUECKUX CEeTAX. Pemenue 3a1ad ¢ ucrnonb3oBanueM 3akoHa Oma u popmyn pacuéra
JIEKTPUYECKOT0 CONPOTUBIIEHUS P MOCIEA0BATEILHOM U NapajIeIbHOM COSTUHEHUH TPOBOIHUKOB.
Omnpenenenue padoThI NMEKTPUIECKOTO TOKA, IPOTEKAOIIET0 Yepe3 pe3uctop. OnpeneneHue MOIHOCTH
NIEKTPUUYECKOT0 TOKA, BBIAETIsIEMOI Ha pe3ucTope. MccnenoBanne 3aBUCUMOCTH CUIIBI TOKA Yepe3 JIaMIIOUKy

ot HanpsbkeHusa Ha Heil. Onpexnenenue KI1/] narpesatens. HccnenoBanue npeoOpa3oBaHust JHEPTHU IIPH HOABEME
rpys3a snekrpoasurateneM. OObSICHEHUE YCTPOWCTBA M MPUHINIIA ASHCTBUS JOMAIITHUX JJICKTPOHArpEeBaTEIbHBIX
npuodopoB. OObsACHEHNE TPUYUH KOPOTKOTO 3aMbIKAHUS U MPUHIIAIIA JEHCTBHS IUIABKHUX MTPEIOXPAHUTENEH.
Pemenne 3amau ¢ ucrons3oBanueM 3akona J[xxoyis - Jlenna. HaGmonenre BOSHUKHOBEHHS IIEKTPHIECKOTO TOKA
B JKHUJIKOCTH

MaruuTHEIC
siBiteHus (5 9)

ITocTossHHBIE MarHUTEL. B3anMomeiicTBre MOCTOSH-
HBIX MAarHUTOB. MarauTHOE 1ojie. MarHuTHOE 10JIe
3eMIIM U €r0 poJib Ui KU3HU Ha 3emie. OnbiT
Opcrena. MarHuTHOE MoJie 3JEKTPUUECKOro TOKa.
[IpumeHeHne HIeKTPOMArHUTOB B TEXHUKE.
JlelicTBre MarHUTHOTO MOJISI HA TIPOBOJHUK C
TOKOM. DJIEKTPOJIBUTaTeb TOCTOSHHOTO TOKA.
Hcnonb30Banue 3JIeKTPOIBUTATENCH B TEX-
HUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE

HccnenoBanre MarHUTHOTO B3aMMOJEHCTBHSA OCTOSHHBIX MarHUTOB. M3yueHrie MarHUTHOTO MOJISt HOCTOSHHBIX
MarHuTOB IIPH UX OOBEANHEHUH U pa3zesneHuu. [IpoBeieHne OnbITOB MO BU3YaJIU3allH OIS TOCTOSHHBIX
MAarHuToB. [3ydeHue sBIeHUs HAMarHU4MBaHUs BenlecTsa. MccaenoBanue qeiCTBUS IEKTPUIECKOTO TOKA Ha
MarHuTHYIO CTpeiKy. [IpoBeieHue OMnbITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD CHIIBI B3aMMOACHCTBHSI KaTyIIKH C
TOKOM M MarHuTa OT CHJIbI U HalpaBJIEHUs TOKa B KaTyIIKe. AHAIN3 CUTYaIHi MPAaKTHYECKOro MPUMEHEHHS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX YCTPOICTBaX, MPOMBIIUICHHOCTH, MequLnHe). V3ydeHue neicTBus
MarHUTHOTO T0JIS Ha MIPOBOJHUK ¢ TOKOM. M3ydeHue neiictBus anekrpoasurarens. M3mepenne KI1/]
9JIEKTPOJIBUraTEeJIbHON YCTaHOBKU. Pacnio3HaBaHue U aHAIN3 pa3IUYHbIX IPUMEHEHUN 3JIEKTPOABUraTeNIeH
(TpaHCcIopT, OBITOBBIE YCTPONCTBA U JIp.)

Pazoen 8. Ceemosvie asnenusn (9 u)

CBeToBbIe
sBreHn (9 1)

Hcrounuku ceera. JIydyepas Mozelb CBETA.
IIpsiMosIMHENTHOE pacIpOCTpaHEHHE CBETA.
3armenus Connua u JIyHsl. OTpakeHHe CBeTa.
ITnockoe 3epkaio. 3aKOH OTpa)KEHHs CBETA.
ITpenomienue cBera. 3aKOH MPEIOMIICHHS CBETA.
[TomHOE BHyTpeHHEE OTpaKEHHE CBETA.
Hcnonb3oBaHne BHYyTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOAAX. JINH3a, X0 JIyueil B
nmun3e. OnTudeckas cucrema. [lomyuenue
n300pakeHNH ¢ IOMOIIBIO COOMpArOIIeH U paccen-
Baromieit uH3. Onpexenenue GOKyCHOTO
PacCTOSIHUSA M ONTUYECKOH CHIIBI coOnparomiei
TUH3HL. [71a3 Kak onTHYeckass cucrema.
ban30pyKOCTh M AaIbHO30PKOCTh

HaGumtoienue ompITOB, IEMOHCTPUPYIOLIMX SIBJICHUE IPSIMOJIMHEHHOTO PaclpoCTpaHEeHUs! CBeTa (BOZHUKHOBEHUE
TEHH U TOJIYTeHHN), U UX HHTEPIIPETAIHS C UCIIOIB30BaHUEM TIOHITHS CBETOBOTO yda. OOBsACHEHNE U
MOJICJIMPOBAaHUE COJIHEUHOr'0 U JIYHHOTIO 3aTMeHUiL. VccaeoBaHue 3aBUCUMOCTH yIla OTPaXXEHHs CBETOBOTO Jlyda
0T yriia najgeHus. M3yuenne cBOUCTB H300pakeHus B INIOCKOM 3epKase. Habmonenne n 00bsCHEHNE OIBITOB IO
MOJIYYSHHIO H300paKeHnit B BOTHYTOM U BBIITYKJIOM 3epKanax. HabmtoneHne u 00bsCHEHUE OIBITOB 110
MPEIOMIIEHUIO CBETA HA TPAHMILIE PA3IUYHBIX CPEJ], B TOM YHCIIE OIBITOB C MOJIHBIM BHYTPEHHUM OTPaXKEHUEM.
HccnenoBanue 3aBUCMMOCTH YTJIa IPEIOMIIEHHS OT yTJia MaeHHs CBETOBOIO JIy4a Ha FPAaHUIIE «BO3yX—CTEKIION.
[Monyuenne n300paxeHUH ¢ TOMOIIBIO coOMparolIel M paccenBaronei JnH3. OnpeneneHne GoKyCHOTO
PacCTOSHUS M ONTHYECKOW CHIIBI COOMPAIOIEeH JIMH3EI.

Iloemopenue (2 u)

[ToBTOpEHUE
(24)
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

Ne Tema ypoka Jlomainee Jlata mo | JlaTa no
n/n 3ajaHue IUIAHY (paxry
Paznen |. TermtoBble siBjieHus (25 yacoB)
1. | TenmoBoe aBmxenue. Temneparypa §1B.1.1.
2. | BHyrpennss sHeprus §2y.1(1-2)
3. | CriocoObl N3MEHEHNS BHYTPEHHEN S3HEPTUU §3y.2(1-2)
4, | TenmonpoBOJHOCTH §4y.3(1-3)
5. | KonBekmus §5y.4(1-2)
6. | U3nyuyenue §6y.5(1)3an.
c.20
7. | KonuyectBo TemnoTsl. EAMHUIEI KOJIMYECTBA §7y.6(1)
TETJIOTHI
8. | YaenwHas tennoéMkocTs. Pacuér konuyecTtna §8-9y.7(1-2)
TEIUIOTHI, HEOOXOAMMOE JIJIsl HarpeBaHUs Tella WIIn 8(20)
BBIICTISIEMOTO UM TIPH OXJIAXKICHUU TECT
9. | Pemenue 3ana4. Tect - «KoaudecTBo TEIIOTHI, np.1
€IMHUIIBI KOJIMYECTBA TEIIOTHD
10. | JI. P. Nel «CpaBHeHHe KoJIM4ecTBa TeIUIOTHI mpu | v.8(3)
CMeLIMBAHUM BO/bI PAa3HOH TeMIepaTypbh) 1.p.2
11. | JI. P. Ne2 «M3mepeHuHe yaeabHOI TeNJI0EMKOCTH -Tb §8-9
TBEPAOr0 TeJa c.p.(3aaun)
12. | DHeprus TomMBa. Y enbHas TEIJIOTA CTOPAHUS. §10y.9(1;3)
CamocrositenpHas pabora TECT
13. | 3akoH coxpaHeHUs U NMPEBPAILECHUS YJHEPTHH B §11y.10(1-2)
MEXaHUYECKUX U TEIJIOBBIX Iporeccax. TecT — c.p.1
«TenyoBbIe SIBICHUSD)
14. | CamocrositeibHasi padora Nel «TensioBbie
SIBJICHUS»
15. | ArperaTtHble cocTOsIHHS BemecTBa. [lnaBnenne u §12-
OTBEPAECBAHUE KPUCTAIINYECKUX TEI 13y.11(1)3ax.1
(1) c.40
16. | YaenbHas Teriora miaBnenus. ['paduk miasnenns u | §14-15y.12(2-4)
OTBEPJICBAHUS c.p.2
17. | Pemenus 3agau. CamocTosiTeIbHAst padoTa Ne2 JI. Ne1074-1078
«HarpeBaHue U NJiaBJIieHHE KPUCTALINYECKUX
Tea» (20 MuH)
18. | Ucnapenue. [lornomenue sHepruu Npu uCnapeHuu §16-17y.13(3;6)
KHUJIKOCTHU U BBIJIEJIEHNE €€ NTPU KOHIEHCAIlMH Mapa 3an.1 ¢.51
19. | Kunenue. Y nenpHas TeruioTa napooOpa3oBaHus U §18;20y.14(3)
KOH/ICHCAINN 16(2;4)
c.p.3
20. | CamocTosiTesibHasi padoTa Ne3 «Kunenmue,
napoodpa3oBaHue U KOH/ICHCALUS»
21. | Bnaxuocts Bo3ayxa. CriocoObl onpeneneHust §19y.15(1;3)
BJIQKHOCTH BO3]TyXa TECT
22. | Pabota rasza u mapa mpu pacmupeHuu. J[Burarens §21-22
BHYTpeHHero cropanus. Tect — «BnaxHocTb
BO3TyXa»
23. | ITaposas Typ6una. KIIJ] TerioBoro aBuratens §23-24y.17(2)

TECT
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24. | Tect — «ArperaTHble cocTosiHusi Be-Ba. PaGora |y. 17(3) c.p.4
1apa M ra3a npM pacupeHnm)
25. | CamocTosiTesqibHasi padoTa Ned « U3menenue 3a1.§24-Ha
arperaTHbIX COCTOSIHUI BellleCTBa BBIOOD, W/T U 1/C
ctp.71-74
Paznen Il. Daexkrpuyeckue siBjienusi (27 4acoB)
26. | DnekTpusanus Tel Npyu CONPUKOCHOBEHUHU. §25-263a1.2 ¢.78
B3anMopeiicTBre 3apsyKeHHBIX Tell. DJIEKTPOCKON TECT
27. | Dnekrpudeckoe moie. JeTmMoCcTh AeKTPUIECKOT0 §27-28y.19(1)
3apsga. NeKTpoH. Tect — «DneKkTpusamnus Tei,
B3aMMOJICHCTBHE 3apsKEHHBIX TEJl, SJIEKTPOCKOID)
28. | Crpoenue atomoB. OOBSCHEHHE YJIEKTPUUECKUX §29-30y.20(1)
SIBJICHUU 21(1)
29. | [IpoBOIHUKH, TIOJYIPOBOIHUKHA U HETIPOBOTHUKHU §31y.22(1-2)
3JIEKTPUYECTBA c.p.5
30. | CamocTosiTesqibHasi paGora Ne5 «DaexkTpuszauus
Tes1. CTpoeHHne aToMOB»
31. | Dnekrpuueckuii TOK. UCTOUYHUKH 3IEKTPUIECKOTO §32
TOKa
32. | DnexkTpuyeckas 1elb U €€ COCTaBHbIE YaCTH §33y.23(1)
33. | DnekTpudeckuil Tok B Metayax. Jleiicteue §34-36Tect
aJIeKTpruyecKoro Toka. Hanpasnenue Toka
34. | Cuna toka. EAMHUIBI CUIIBI TOKA. AMIIEpMETP. §37-38y.24(1-2)
N3mepenne cuitbl Toka. Tect — «DnexkTpudeckuid Tok | j1.p.4
B MeTayax. JlelicTBHe AIEKTPUYECKOTO TOKA.
Hanpasnenue Tokay
35. | JI. P. Ne4 «Coopka 3JIeKTpHUIeCKOii menu u y.25(1;3)
H3MepeHne CUJIbI TOKA B €€ Pa3JIMYHBIX YYACTKAX)
36. | DnekTpuueckoe HanpskeHue. EnuHuIbI §39-41y.26(1)
HanpsbkeHus. BoapTmerp. 3mepenue HanpskeHust 1.p.5
37. | DneKkTpuYecKoe COMPOTHBIICHUE TIPOBOTHUKOB. §43y.28(2-3)
Enununet conporusnenus. JI. P. NeS «M3mepenne
HATIPSKEHUSI HA PAa3JIMYHBIX Y4aCcTKAX
JIEKTPUYECKOM Lenmn»
38. | 3aBucUMOCTb CUJIBI TOKA OT HanpsikeHus. 3akoH Oma | 42;44y.27(1)
JUISl yJaCTKa LETH 29(1-2) c.p.
39. | Pacuér conpoTuBiaeHUsI TPOBOIHUKOB. Y IETTHHOE §45-
conpotuBnenue. CamocrositensHas padora (Tecr, 46y.30(26;3)
3a/1a4um) 1.p.6
40. | Peocratsl. JI. P. Ne6 «PeryaupoBanue cuiibl Toka | §47y.31(3-4)
peocTaTom» 1.p.7
41. | J1. P. Ne7 «Mi3mMepenne conpoTHBIEHUS
NMPOBOIHNKA MPH MOMOIIY aMIIepMeTpa U
BOJIbTMETPA»
42. | IlocnenoBaTelbHOE COEAMHEHNE TPOBOAHHUKOB §48y.32(1-2)
43. | IapannenbHoe COeMHEHUE TPOBOTHUKOB §49y.33(1-2)
44, | Konnencarop. Pemenue 3anau §54y.38(2)
c.p.6
45. | CamocrosiTesibHasi padoTa Ne6 «DiekTpuyeckuii
TOK. CoelMHEeHNE IPOBOAHUKOB)
46. | Pabota sneKTpruecKoro Toka. MomHOCTh §50-52y.34(1)

OJICKTPHUYCCKOI'0 TOKA

35(1)n.p.8
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47. | JI. P. Ne8 «M3mepeHre MOIIHOCTH M padoThl Toka | Y. 36(2)
B JJIEKTPHUYECKOM JIaMIIe)
48. | HarpeBaHnue mpoBOJHUKOB 3JIEKTPUUECKHUM TOKOM. §53y.37(1-2)
3akoH J[xoyns-Jlenna
49. | Jlamna HaKaJMBaHUS. DJICKTPUUCCKUE §55-563ax. ¢.159
HarpeBatenbHble Tpubopel. KopoTkoe 3aMbikaHue. Ha BBIOOP
IIpenoxpanurenu
50. | Pemenue 3amayu JI. -Tb §25-56
Nel261;1265;1320;1350;1360;1451 TECT
51. | Tect — «DyIeKTpUUYECKHE SIBJICHUSD c.p.7
52. | CamocTosiTesibHAsi padoTa Ne7 «JileKTpuyeckue | W/ U 1/c, CIp.
sIBJICHUS» 161-164
Paznea 1. DinexkrpomarauTHble siBaenus (54)
53. | MarautHOe nosie. MarHUTHOE TOJIE MPSMOTO TOKA. §57-581.p.9
MarsuTHbIC JTUHUN y.39(1)40(2)
54. | MarauTHOE 10J€ KaTylIK! ¢ TOKOM. §59y.41(1-2)
DOneKkTpoMarHuThl U ux npumenenue. JI. P. Ne9
«C0opKa 2/1eKTPOMArHUTA U HCIIbITAHHE ero
nercTBU
55. | IlocTosiHHBIE MarHUTHl. MarHuTHoe 1oie §60-61y.42(2)
IIOCTOSIHHBIX MarHUTOB. MarHuTHoe nosie 3eMiu 43(2)
56. | JeiicTBuE MarHUTHOTO I10JI HA IPOBOJHUK C TOKOM. | §62 c.p Ne8
DNEeKTPUUECKUN JBUTATENb.
57. | CamocrosiTeibHasi padoTa Ne§ nr wu 1/,
«JIEKTPOMArHUTHBIE SIBJICHHUS» cTp.185-186
Pasnen IV. CBeroBble siBjenus (94)
58. | Ucrounuku cBera. PacnipocTpanenue cBera §63y.44(1)
59. | OrpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA §65y.45(1-2)
60. | ITmockoe 3epkaio §66y.46(2)
61. | [Ipenomnenue cBera §67y.47(1;3)
62. | JIuuzpl. OnTHYecKas Cuia JIMH3bI §68y.48(1-2)
63. | M3oOpaxkeHus, 1aBaeMble TUH30M §69y.49(1)
64. | I'ma3 u 3peHne §703am.c.p.Ne9
65. | Bumnmoe nsmxernue csetiil. CamocTosaTe ILHAs §64 Ttect. §1-
padora Ne9 - «CBeTOBbBI€ SIBJIEHUSD) 70.x.p. u/r u n/c,
cTp.217
-219 n.x.p.
66. | UToroBasi KOHTpobHas padora Nel
Pa3nen V. IloBTopenue (24)
67. | Pabota Hax ommbOkamu. IloBTOopeHue (TemnoBoe
JIBYDKEHUE, DIIEKTPHUECKHE SBIICHHS)
68. | [ToBTOpeHue (ICKTPOMArHUTHEIC SIBJICHUS, CBETOBBIC

SIBJICHUS])
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