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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOCHHMsSI OCHOBHOI 00pa3oBaTelbHOM Mporpammsl, npeactaBieHHbx B OI'OC
COO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
oOpa3oBareIbHbIC POTPAMMBI.

ConmepxaHue mporpaMmbl IO (U3MKE HANpaBlI€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHblI Mupa oOydaromuxcs 10 kiaccoB mpu 00ydeHUU
ux (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO MOJX0/a.
[Iporpamma mno ¢Qusuke coorBeTcTBYeT TpeboBanusm @OI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3AlMKU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3YYECHHsS (PU3HKM HA YPOBHE CPEAHEro OOLIEro
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3rke BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rojgam oO0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTYyMAasl B
KauecTBe y4eOHOIo IMpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyxkaromiem mupe. HIkoapHbIN Kypc GU3HKK — cUCTEMOOOpa3yIoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMpeAeNseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, MOJIYYEHHUsS] HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMHU M JIPYTHUX.
W3ydyenne (UMK BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydaronuxcs, B (opMuUpoBaHHE YMEHUU MPUMEHSTH
HAy4YHbIA METO/I MO3HAHUS TIPU BHITIOJIHEHUU UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHoBy Kypca ¢u3MKM i ypOBHS cpefHero oOmiero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKA
oObeUMHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBIsieTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO IPUPOJOTIOIb30BAHMS U SKOJIOTMUECKOI 0€30MacHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (hU3MUEecKue TeopuH ((PopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYyHIaMEHTAIBHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O NPHUPOAE, TpaHHIlAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAX0J B Kypce (M3MKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB H JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B IporpamMme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUx padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
IPOBOJUMBIX JJIE KOHTPOJS M OLIEHKH, OCYIIECTBISIETCS YYaCTHUKAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAS U3 OCOOCHHOCTEH TMJIaHUPOBAHUS H
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH M TOCTAaHOBKY OIBITOB IO TPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEMICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3anay. IIpu 3TOM A1 pacd€THBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbBIX pa3ne’noB. /[ KauyeCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3UUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3HUKY Ha YPOBHE CpEHEro 0011Iero 00pa3oBaHus JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3HKKA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0O0OpYyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUS  M3y4YaeMbIX  SBJIEHHA ©W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHHI.

JlabopaTopHoe 00OpynOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
7ab0paTopHOTO 000PY/IOBaHUS JOJKHBI OBITH TMOCTPOSHBI Ha KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opMupoBaHHE WHTEpeca W CTPEMJICHUS OOYJarOIIMXCSd K HAYIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POPMUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PECHHSI KakK pe3yibTara H3YYCHHsI
OCHOB CTPOCHHMSI MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanne ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTrxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMNUX 3a7a4d B

mporiecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero 0Opa30BaHuUs:



e TmpuOOpeTEeHHWEe  CHUCTEMBI  3HaHMH 00  oO0mmx  (U3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBbIX 3a7a4 C SBHO 3a/IaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3gaHue GU3NUECKOl MOJICNIH, aJICKBATHON YCIIOBUSM 3a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIpPEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHME YCIIOBHI N7l Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO

oOpazoBanus B 10 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemplii B mporpamMme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOP
MpoBeNeHUsT J1a0dOpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



IHJTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA YYEBHOI'O
HPEIMETA

OcBoenne yueOHoro mpenmera «®Pusmka» Ha YPOBHE CpEIHETO OOIIETO
oOpa3oBanus (0a30BbIil YPOBEHB) JOJKHO OOCCIICUUTHh JOCTIKCHHUE CIIETYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX H IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOydYarolmUXCS PYKOBOICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbBITA JAEATEILHOCTA B MPOIIECCE peaM3allui OCHOBHBIX HANpaBICHUMN
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YKCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULMOHHBIX  OOIIEYETOBEYECKMX T'yMAHUCTHUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIliy;

YMEHHE B3aMMOJICCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMU U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM AEATEILHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU HUJICHTUYHOCTH,
NaTpuOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJIC B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (pU3nYecKo HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3nuyHbIM cdepaMm MpodhecCHOHATBHON IesSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH KUBHU,

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3UKA  OCYLIECTBIATH  HPOEKTHYHD M HCCIEAOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATeIIbHOCTH, 3aJaBaThb MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYUST B  paccMaTpUBaeMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJEMBI C YYETOM aHAIU3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCIOBHSIX  PEAbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIILICHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATHUSIMU M METOJAMHU
buznueckoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apryMEHThl HJi J0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJiaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISTH IOUCK, AaHAU3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IIPEICTaBICHNUS;

OLIEHMBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(GOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpTraHU3allMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCcOCOEpEKEHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pa3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI HPOPMAIIUHU U LETICBOW ayUTOPHH, BRIOUPAs ONITUMATBHYIO
dbopMy npeCcTaBIeHUs U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CUTyallMd W CMsT4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KAKJI0TO WIECHA KOJUIEKTUBA;

IPUHUMATh [EJIM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTMIKEHMIO: COCTaBJIATH IUIAH JEHCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAa4yeCTBO CBOEr0 BKJIAJa MU KaXXJOI0 YYaCTHUKA KOMAaHJIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEACHHUE B PA3JIUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HopMyIUpoBaTh
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIUUHBIX MPEIOYTCHHIH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH UHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX TMPOLECCOB, UX pPE3yIbTaTOB H
OCHOBaHUIM;



WCITOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHHS,;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrHMX IMpU aHallu3€e pe3yJbTaToOB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrHMX TMpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce nOCTIKEHHUS JTMYHOCTHBIX PE3yJBTaTOB OCBOCHHS IPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUICHCTBYETCS HIMOIIMOHALHBIH UHTEJICKT, IpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUCTh HAPABICHUS Pa3BUTHA COOCTBEHHOM AMOIMOHAIBLHOUN C(epsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
OMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
yCcrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemmaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce TpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpPUMEpax poiab M MeCTO (Pu3nKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUCCKUH 3apsij MPU pelieHn: (PU3nIecKux 3ajad;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI)KCHHE, CBOOOJHOE TIaJICHHE TeJ, JBIKCHHE 110 OKPYKHOCTHU, HHEPIIHUS,
B3auMOJIeHicTBUE Tell, TU(dy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOSHUE >KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPU HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIAPEHUE, KOHACHCAIUS, MUIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, TTOBBIIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyJlie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JBXKCHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpAWHATa, MyTh, MEpPEMElIEHHUEe, CKOPOCTb, YCKOpPEHHE, macca Teja, Ccuia,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAA DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHUCAHUM TMPABHUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHMS] M EIAUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UMYECKYIO BEJIMUHMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(pGUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUHU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICT HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIEC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUsT (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AIEKTPUUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMAJIOB;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHMsS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIOJB3Yys (U3MUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHOTro Tarotenus, |, Il u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS WMITYJIbCa,
NPUHINN CYNEPHO3UIIUA CHJI, TIPUHIIUIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ia30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOIN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS
AIIEKTPUYECKOTO 3apsiga, 3akoH KyloHa, mpw 3TOM pasidyarh CJIOBECHYIO



(GbOpMyIHUPOBKY 3aKOHA, €r0 MAaTEeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYIICCTBIIATH MPSMbIC M KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOHMpaTh ONTHMAJBHBI CIOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN NU3MEPEHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXIYy  (QU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMONTYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIWYUH B
BUJIE Ta0nHIl U TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

cOOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
pamMkKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W IPOEKTHOM
JESTEIbHOCTH C WCIOJIb30BAHUEM W3MEPHUTENIbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000py1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOaMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UIESCKOW BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LENOYKY PacCyXJCHUN C OMOpPOM Ha HM3yYyeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzndeckue BICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA IOWCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YICOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJTM3UPOBATH MOTy4aeMyr0 HH(OPMAIIHIO;

MPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYXKAIOIIET0 MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UMKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOCHUS HOPM JKOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpYNNE C BBINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAUMOHAIBHO pacHpenemsiTh OO0SI3aHHOCTH U
IUIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpPUBAEMON MPOOJIEMBI.
OueHouyHbIe MATEPHUAIIBI

ConepxkaHue  KOHTPOJBHBIX  W3MEPUTENBHBIX  3aJaHUi  ONpeAesieTCs
coJiep>kanreM (penepanbHOM padoueil mporpaMmbl 1Mo Gpu3uke U pazpadaTbiBaeTCs
Ha ocHoBe YHUBEPCAJIBHOI'O KOJAU®UKATOPA pacnpenenéHHbpIX MO
KJlaccaM TMPOBEPSIEMBIX TPEOOBAHMI K pe3ylbTaTaM OCBOECHHS OCHOBHOM
oOpa3zoBaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIETO OOpa3oBaHUsI U HJIEMEHTOB
coJiep>kaHus Mo (pu3uke , pacmoyioskeHHOM Ha caiite OUIIN.
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko#!/tab/241959901-
3

COAEPKXAHHUE YYEGHOI'O IPE/IMETA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usnka — Hayka O mnpupone. Hayunbie MeTOnBI NMO3HAHMUS OKPYKAOLIETO
Mupa. Ponb JSKCriepuMeHTa M TEOPUM B MPOLECCE TMO3HAHUS IPUPOJBL.
DKCnepuMeHT B (UBHKE.

MonenupoBanue (HU3NYECKUX SBICHUNM W TIporieccoB. HaydHbie TUIOTE3HI.
duznyeckre 3aKOHbl U TEOpUHU. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u mMecto Gu3NKKM B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble W LUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHbIE
JATYUKH.

Pa3znea 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aBmKeHHe. OTHOCHUTENBLHOCTh MEXaHWYECKOrO JIBHKECHHSL.
Cucrema orcuéra. Tpaekropus.



[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOECKIIMU HA OCHU CHUCTEMbI KOOpJHHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U IEPEMEIICHUs
MAaTEPUAIBHON TOUYKU OT BPEMEHHU.

CBoOoHOE TIafieHre. Y CKOPEHUE CBOOOIHOTO MaiCHUSI.

KpuBonnHeitHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOM TOYKHA IO
OKPYKHOCTH C ITOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEUHAS
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHH4eckre YCTpPOWCTBA M TMPAKTAYECKOE IMPUMEHEHHE: CIHJIOMETD,
JIBUKEHHUE CHAPSAJIOB, LIEMTHBIE U PEMEHHBIC MIEPEAAYN.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WUIKOCTPALUS KUHEMATUUYECKUX XapaKTEPUCTUK
JIBHOKCHUS.

[IpeobpazoBaHne NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OPOIIEHHOTO TIOJ] yrjoM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hanpagienne ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IABHXKEHHUS C LIEJIBIO OINPEIEIIEHUST MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUICHHBIMU TEJIOM 34
MOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TNIPU PABHOYCKOPEHHOM
JBUKEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yueHnne nBuXeHUs Telia, OPOIICHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenmbHOCTH  ['amunesa.  IlepBeii  3akoH  HeroToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoii 3akoH HbroToHa
JUT MaTEPUAIIbHOM TOUKHU. TpeTurii 3aKkoH HbrOTOHA 11711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuina Tsxkectu. llepBasg kocmuyeckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nmokos. Koadduiment tpenus.
Cuna conpoTUBIIEHUS IPH IBHKEHUH TEJa B )KUIKOCTH WUJIU Tas3e.

[locTynarenbHoE U BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuJlbl OTHOCUTEIBHO OCH BpameHus. llnedo cumnbl. ¥YcnoBug
paBHOBECUSA TBEPAOIO TEA.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOAIMIUITHUKH,
JB>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTB CUJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBeCHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBuKeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTUA CHUJT YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux aedopMaIium.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJd, HWMEIOLIETO OCh
BpAaILCHUS.

Tema 3. 3akonbl COXpaAHEHUA 8 MEXAHUKE

Nmiynbc MaTepuaabHOM TOUYKHM (Te€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MarepuainbHOl Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTeHunanbHas SHEPrusl. [ToTeHuunanbHas SHEPTHs yIOpyro
nedhopmupoBaHHor  mpykuHbl.  [loTeHIManpHas  SHEpPruss Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHnmanbHple U HEMOTEHUMANbHblE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBbHBIX CHJI C M3MEHEHHEM MEXaHUYECKON SHEPruM CHCTEMbI TElL
3aKOH COXpaHEHUs] MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.



TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE INPUMEHEHHWE: BOLOMET, KOMED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B OOPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOThl CUJIbI C U3BMEHEHHUEM MEXaHUYECKOW 3HEpPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3NHOBOTO JKI'YTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysua. Xapaktep IBUKEHUS U
B3aMMOJICUCTBUS YacTULl BELIECTBA. MOJENM CTPOCHMsI Ta30B, >KHIKOCTEH U
TBEPJBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ nzMmepenue. [llkama Temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUACAbHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpellHEe KWHETUYECKOM SHEpPruM TEIUIOBOrO JBM)KEHHs vacTul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM T'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpencTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0bapa.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IPHUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnbIThl 10 U PY3UN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO TBUKEHHUSL.

Mogens onbita llTepHa.

OneIThI, JOKa3bIBAIOIIIHE CYLLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJIEUCTBUSL.

Mognens, nuTroCTpUpyoLIas IPUPOAY AABICHUS I'a3a HA CTCHKU COCY/a.



OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS HJCAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHaMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U cIoco0bI €€ n3mMeHeHus. KonnuecTBo TemioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHoM mporiecce. I[lepBbili 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue MepBOro 3akOHA TEPMOJMHAMHUKM K u3omponeccaMm. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatuMocTh IPO1IECCOB B IPUPOIE.

TernoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEIJIOBbIX MaimuHax. KodpuiueHT moie3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpuuMeHT MoJe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITMOHED.

Jlemoncmpayuu

M3meHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOky u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

M3meHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Tela IpH TeIlonepeiaye.

OnpIT 1m0 anauabaTHOMY pACHIMPEHHIO BO37yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXHOCTh BO31yxa. HaceimeHHsli map. YaenbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUS.



Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMUSI CBOWCTB
kpuctamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpocTBa M NPAKTHUECKOE IPUMEHEHUE: TUTPOMETP U
NICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IMOIYYEHHUSI COBPEMEHHBIX MATEpPUAJIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolCTBa HACBHIIICHHBIX NTAPOB.

Kunenue npy NnOHM>KEHHOM JaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OJeKTpu3alms TeN. OJEKTpUYECKUM 3apsia. JlBa Buaa DIEKTPUYECKUX
3apsnoB. [IpOBOIHMKM, OUANEKTPUKH W MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHMS
AIIEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKUIl 3apsia.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH  3nekTpuueckoro mojs. [IpuHuun
CYNEPHO3ULANA DIEKTPUYECKUX Moyeh. JIMHUKM HanpssyKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

Pabora cmnm  anmekrpocratmdeckoro  mousiss.  Ilorennwman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM M AUDJIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JndiiexTpruyeckas IpOHUIIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOTO0 KOHAEHCAToPa.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO Y MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anmonencTBrue HadIEKTPU3OBAHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUUECKAS 3aLIUTA.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.



3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLIAAH
IIJJACTHH, PACCTOSHUS MEXAY HUMH U JUICKTPUUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[locnenoBarenpHOE, TAPALIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PaGora onexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHoCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIIAsA CHUJIA U BHYTPEHHEE COIMPOTUBJIECHUWE HCTOYHUKA TOKA.
3akoH Oma 111 OJHOM (3aMKHYTOM) 3JIeKTpHuecKo nenu. KopoTkoe 3ambIkaHue.

OJIEKTpOHHAss  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

ITomynpoBOIHUKHY. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIMMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIvlaBax  AJIEKTPOJMUTOB.
DNEeKTpOIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DJIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOATEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHuyeckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHNS, BAKYYMHBINU JAHO/,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JJIUHBI,
IJTOIAH TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe OIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJlbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSISI TIPOBOIUMOCTD AHO/IA.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3ydeHne CMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOBUAKYIIEH CUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHble CBSA3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHsa B 10 kjacce oCyIIecTBIsIETCS ¢
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (uanyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJETUPOBAHKUE, MOJEINb, U3MEPEHHE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runepOosia, UX rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MIPOCKIIUUA HA OCU KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEIUIONEPE/IayH, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBAa, MOJISIpHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU WU
ra3oB, JJIEKTPUUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs JUCCOLMALIMS,
rajibBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOMAIIUIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHE), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEeHUs] COBPEMEHHBIX MaTepHaJioB, B TOM YHCJI€ HaHOMATepHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTpOHArpeBaTeIbHbIC puOOpHI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.






TemaTnuyeckoe NJAHNPOBaHME, B TOM YHCJIE C YU4eTOM padoueii NporpaMMbl BOCIIUTAHUSA € YKa3aHHEM KOJNYECTBA YaCOB, 0TBOAUMBIX
Ha OCBOCHHE KaKI0i TeMBbI.

10 KITACC
No Tema ypoka XapakTepuCcTUKHA JlaTa Jlara
Bcero .
OCHOBHBIX BH/I0B Y4eOHOM IJIaH daxr
AeATeIbHOCTH
1 ®duznka — Hayka o npupoje. Hayunsie 1 N3ydenne HayuyHBIX (AMIIUPUIECKUX U
METO/bl TIO3HAHUSI OKPYKAOLIEro MUpa TEOPETUYECKHX) METOOB MTO3HAHUS
okpyxaromiero Mmupa. O0cyxkaeHue
IpaHull IPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB U Teopuil. Pabora B rpymnre no
HIOJITOTOBKE KOPOTKHX COOOIIEHUH O
Poab u mecTo pusuku B hopMupoBaHUU pOJIU U MecTe (PU3UKH B HAYKE U B
2 COBPEMEHHOM Hay4yHOU KapTUHBI MHUpPa, B 1 MPAKTHIECKOH JACATEIBHOCTH JIFO/ICH.
MPAKTUYECKOU IESATEIBHOCTH JIFOIEN JleMOHCTpanys aHAJIOrOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB,
KOMIIBIOTEPHBIX JaTYUKOB. OCBOCHME
OCHOBHBIX IPUEMOB pabOTHI ¢ IIUPPOBOI
nabopatopueit o pusuKe
MexaHuyeckoe IBUKCHUE. [IpoBeneHuE SKCIIEPUMEHTA: U3yUYEHUE
OTHOCHUTENBHOCTD MEXaHUYECKOTO HEPaBHOMEPHOI'O IBUKEHMUS C LICIIBIO
3 nerkeHus. [lepemenienue, CkopocTs, 1 OIpEeIEJICHUSI MTHOBEHHOU CKOPOCTH;
yckopenue [IBP Mexynapoansiil 1eHb HUCCIEN0BAHUE COOTHOIIEHUS MEXKIY
pacnpocTpaHeHus TPaMOTHOCTH IIyTSIMU, TPOWJIEHHBIMU TEJIOM 3a
4 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE 1 IIOCJICIOBATCIILHBIC PABHBIC
PaBHOyCKOpEHHOE NPSAMOIUHENHOE TPOMEAKYTKH BpEMCHH TP
5 1 PaBHOYCKOPEHHOM JIBH>)KEHHH C
JBUYKEHUE . .
Ha4yaJIbHOU CKOPOCTBIO, PaBHOH HYIIIO;
6 CBoOojiHOE TTafieHue. Y CKOpeHHe 1




CBOOOIHOTO MaJIeHUS

KpuBonuHeliHoe nBuXKEHUE. [[BUKEHME

PaGora B rpynmnax npu riaHUpOBaHUH,
MPOBEACHUU U UHTEPIIPETALIUU
pe3yJIbTaTOB OIBITOB U aHAIHN3E

! MaTepUAIbHON TOUKH 10 OKPY>KHOCTH AOIOJTHHUTCIIPHBIX HCTOYHHKOB
nH(pOpMAIMK TIO TEME
[Tpuniun otHocuTenbHOCTH ["anunes. CpaBHeHME Macc B3aUMO/ICHCTBYIOIINUX
8 NuepuunaneHbie cuctemsl orcyera. [lepBbii Ten. M3ydeHne 3aBUCUMOCTH CUJIBI
3akoH HproTOHa YIPYTrOCTH OT JiehopManiuy; CpaBHEHHE
Macca tena. Cwia. [IpuHnun cynepno3unuu CHJI TPCHMA ITOKOA, KQ9CHUA 1
9 cui1. Bropoit 3akon Hbrotona s ckosbkeHusi. OObsCHEHNE HEBECOMOCTH.
MATepHABHOI TOUKH [IpoBeneHue s3KcriepuMeHTa:
Tpernii 3akoH HproTOHA 1151 MaTepUanbHbIX HCCTICTIOBAHAEC 3aBUCHMOCTHI CHUL
10 TOUCK YIPYrOCTH, BO3HUKAIOIIMX B IIPYKUHE
Pacnio3naBanue Qpu3nuecKux sSBJICHUN B
1 3aKOoH BCEMUPHOTO TsAroreHus. Cuna y4EGHBIX OMBITAX H OKPYKAKOIICH
TskecTH. [lepBas kocMuueckast CKOpOCThb . .
KU3HU: UHEPLIUS, B3aUMO/IEHCTBUE TEJl.
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena AHa/M3 QU3NUECKHX IPOLECCOB 1
Cuna tpenus. Koapuuuent tpenuns. Cuna SIBJICHUH C MCIIOJIb30BaHUEM 3aKOHOB U
13 COIIPOTHBIIEHUS NPU ABM)KEHUH TEJa B IIPUHIIAIIOB: 3aKOH BCEMUPHOTO
SKUIKOCTH WJIU rase tarorenuns. |, Il u 1l 3akonsr HeroToHa,
[TocrynarenbsHOE U BpalaTeabHOe HIPHHOHUIL CYTICPIIOSHIIMH CHJL, IIPHHITHII
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. PaBHOIPABHOCTH MHEPIHAIBHBIX
MowmenT cumsbl. Ilnedo cuitbl. YcnoBus CHUCTEMAX OTCHETA
paBHOBECHS TBEPAOTO TElIa
NMnynbc MmaTepraabHOW TOUKH, CUCTEMBI [IpoBenenue 3KkciepuMeHTa: U3yUYEeHUE
15 MaTEepUaIbHBIX TOYEK. IMITynbC CHIIBL. abCOJIIOTHO HEYNPYToro yjuapa ¢
3aKOH COXpaHEHMsI UMITyJbca. PeakTnBHOE MTOMOIUIBIO ABYX OJUHAKOBBIX HUTSHBIX
JBUKECHHE MasiTHUKOB; UCCIIEIOBAaHUE CBSI3U
16 Pabora u moutHOCTh cuiibl. Kunernueckas PabOTHI CHITBI C H3MCHEHHEM




sHeprus MmarepuanbHoi Touku. Teopema 00
W3MEHEHUN KMHETHYECKOW SHEPT U

[lorenunanpsHas sueprus. [lorenuunanbHas
SHEPrus ynpyro aepopMUpOBaHHON

MEXaHHYECKOW YHEPTUU Tejla Ha
MIpUMEPe PACTSIKCHHS] PE3HHOBOTO
xryta. OneHnka abCONMOTHBIX U
OTHOCUTCIIBHBIX HOI‘peH_IHOCTef/'I

17 o
npyxunel. IlorennuanbHas sHeprus Tena M3MEPCHHIi (PU3MICCKUX BETHIMH.
BOJIM3H IOBEPXHOCTH 3eMIIH Pemienune pacu€THbIX 3a7a4 C IBHO
3a/IaHHON (PU3UYECKON MOJIETIBIO C
[ToreHnuanpHble U HENOTEHIIUATbHbIE CUJIBI.
Cisah PABOTE HEMOTEHIMATHEAX CHI C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
. OpMyJ1 JUHAMUKH U 3aKOHOB
18 M3MEHEHHEM MEXaHUUYECKOW IHEPTUU (bopmy 2
CHCTEMBI TOIL 3AKOH COXPAHCHHA coxpaHeHus. PerieHne kaueCTBEHHbIX
MCXAHHUECKOH SHEPIHH 3a/1a4 ¢ ONOPO Ha U3yYEHHBIE B pa3zeiie
«MexaHHKa» 3aKOHbI, 3aKOHOMEPHOCTHU
JIaGoparopHas pabota «lccnenoBanue
U ¢pusnyeckue sBieHus. Onucanue
CBSI3U pabOThI CHJIBI C U3MEHEHUEM
19 . MEXaHUYECKOTO ABUXEHUS C
MEXaHUYECKOI 3HEPIUu Tejla Ha IpuMepe
UCIIOJIb30BaHUEM (DPU3MUYECKUX BEJIMYMH:
PacTsKEHUS PE3UHOBOTO KIyTay
UMITYJIbC T€JIa, KHHETUYECKast SHEPTUs
KoHTponsHas paGoTa 1o Teme [IpoBenenne KOCBEHHBIX U3MEPEHUN,
HCCIEA0BAHUH 3aBUCUMOCTEN
20 «Kunemaruka. Jlunamuka. 3aKOHBI a
COXPAHEHHUS B MEXaHHUKE (hu3MYECKUX BEJIUYUH, IPOBEPKA
MIPEIJIOKEHHBIX TUIIOTE3
OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO- IIpoBenenue skciepuMeHTa:
21 KMHETH4YecKoi Teopun. bpoyHoBckoe oTpezieNIeHUE MacChl BO3/1yXa B
neuxenue. Auddysus KJIACCHOM KOMHAT€ Ha OCHOBE
22 YacTHIl BeuecTsa. Mozieny CTpoeHus ra3os, 1 TEMIIEPATYPBI BO3/lyXa B HEH,
Macca monekyin. KonmngectBo Beniectsa TapaMCETpaMH COCTOAHMA PaspEKEHHOTO
23 TocTosHHas ABOrazpo raza. OreHka abCONIOTHBIX U
- OTHOCHUTEIIBHBIX IOTPELIHOCTEN
24 TennoBoe paBHOBecue. Temneparypa u eé




u3Mepenue. [llkana remneparyp Llenbcust

Wneanpueiii raz B MKT. OcHoBHOE

U3MEpEeHHH (PU3NUECKUX BEIUYUH.
OOBbsicCHEeHNE OCHOBHBIX TIPUHIIATIOB

25 o .
ypasaerne MKT NEUCTBUM TEPMOMETPA U OapoMeTpa U
YCJIOBHUM MX O€30I1acCHOTO
AOcomoTHas TeMIieparypa Kak Mepa .
. . HCII0JIb30BAaHUs B TIOBCEIHEBHOM JKHU3HH.
CpeIHEN KUHETUYECKON S3HEPTUU JBUIKEHHUS 3

26 PacnioznaBanue ¢puznyeckux SABICHUN B

MOJIEKYJI. YpaBHeHHEe MeHieneeBa- 5 _
. €OHBIX ONBITAX U OKPYXKAIOIIeH
Knaneiipona yd py m
*u3HU: uQdy3us, OpoyHOBCKOE
27 3akon JlanbToHa. ['a30BbIC 3aKOHBI
nBuxkeHne. OnucaHue TerioBbIX
Jlaboparopras padora «Hccnenosanue SIBJICHUH C UCIIOJIB30BAHUEM (DH3HIECKHX

28 3aBUCHMOCTH MCXKILy MapaMCTpaMn BEJIMYMH: JIaBJICHHE ra3a, TEMIIEPATypa,
COCTOSIHUS pa3peKEHHOI'0 Ta3ay Cpe/IHss KHHETHYECKas SHePIHst

29 W3omporieccsl B uaeanbHOM raze u ux Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
rpaduyeckoe npeacTaBieHue CpeIHEKBaIpaTUYHasi CKOPOCTh
BuyTpeHHss dHEprus TeEpMOJUHAMUYECKON [IpoBeneHue 3KkCrIepuMEHTa: U3MEPEHUE
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI. yIE€IbHON TEIIOEMKOCTH BEILIECTBA.

30 KommgecTBo TermioTel u paboTa. Orenka abCONFOTHBIX M OTHOCUTEITBHBIX
BHyTpeHHs 5HEPrUs 0JHOATOMHOTO HOTPEeIIHOCTEN U3MEPEeHUH (PU3NIECKUX
ueaIbHOTO ra3a BeNU4YnH. M3yuenue moaenei napoBoi

31 Buibl TEILIONEpE AN TypOUHBI, ABUTATENs] BHYTPEHHETO

N CTOpaHUsl, PEaKTUBHOT'O JIBUTATEIs.
VY nenpHas TEIUIOEMKOCTD BELLIECTBA. 3
OO0bsicHeHre TPUHITUIIOB JICUCTBUS U
32 KonuuecTBO TEMIOTHI NpH TEIUIONEpeaaye. B
. ycIIoBUI 0€3011acCHOTO UCIOJIb30BAHUS

AnabaTHBIN mpoIecc .

- B [TOBCE/IHEBHOM >KM3HU JIBUTATENs
IepBbIif 3aKOH TEPMOJUHAMUKHU U €TO

33 BHYTPEHHETO CrOpaHusi, OBITOBOTO
IIPUMEHEHHE K U30IIpoLeccam

XOJIOIMJIbHHUKA, KOHTUITUOHEPA.

34 HeoOpatumocTs npo1ieccoB B mpUpo/IE. Onucanue CBONCTB TE U TEMJIOBBIX
BTopoit 3aK0H TEpMOIMHAMUKH SIBJICHUH C UCTIONB30BAaHUEM (DU3HMIECKHX

35 [Ipunnun nevicteusa u K1/ rermoBoit BEJIMYMH: JaBJICHHUE Ta3a, TEMIIEPATypa,

MalllMHbI




36 [ukn Kapno u ero KIT/] KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS

37 OKosornyeckue npoodaemMbl sHeprus, pabora rasa. Pemrenue
TeILIOdHEPreTHKH pacyETHBIX 3a7a4 C ABHO 3aJaHHON

o U3MYECKOM MOJECIIBIO C
O6o06maromuit ypok «MomnekynspHas b A
38 (m3mKa. OCHOBEI TEPMOTHHAMHKI WCIOJIH30BAHUEM OCHOBHBIX 3aKOHOB H
(hopmy MOJIEKYJISIPHON (PUBHKHU U
TepMoMHAMUKH. Perenune
KoHTpoIbHast paBoTa o TeMe Ka4eCTBEHHbIX 33Jau C OIIOPOH Ha

39 «MonexynspHas ¢puzuka. OCHOBBI H3y1CHHBIC B pasaene «MonekynspHas

TePMOJIMHAMUKID ¢u3nKa ¥ TePMOAMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUYECKHE
SIBIICHHSL.

40 [TapooGpa3zoBaHue U KOHACHCALIMSL. IIpoBeneHue 3KkcriepuMeHTa: U3MEpPEHNE
Hcnapenue u xurenue OTHOCHUTEJIBHOM BJIAXKHOCTHU BO3/yXa.
AOCOIOTHAs ¥ OTHOCUTENBHAS BIAKHOCTh OnerKa abCOMOTHBIX 1 OTHOCHTEIBHBIX

41 Bo3ayxa. Haceimenneiit map nap I1BP Jlenn TOTPEITHOCTEH N3MEPEHUH (PU3HICCKHX
POCCHIICKOMH HayKH Benu4uH. M3yuenue cBOMCTB

.. HACBIILEHHBIX M1aPOB, CIIOCOO0OB
TBépnoe teno. Kpucrammueckue u = POB, 5
. u3MepeHus BiaxHocTn Habmronenue
amop(HbIe Tesa. AHU30TPOIHS CBOWCTB p o

42 KUTIEHUSI [TPU TOHWKEHHOM JaBJICHUH,
KpHUCTaIoB. JKuakue KpucTauibl.

HarpeBaHus M IJIaBJICHUS
CoBpeMeHHbIe MaTepHalIb p

KPUCTAJUTNIECKOTO BEIIECTBA.
[TnaBneHue u KpucTaUIM3anus. Y IeIbHas .

43 OObsicHEeHHEe TPUHITUTIOB JICUCTBUS U

TeruioTa rasieHus. Cyonumarus .
yCIIOBHI 0€30TMTaCHOTO MCITOJIb30BAHHS B
MTOBCETHEBHOM JKU3HU TUTPOMETPA,
MICUXPOMETpa, Kajopumerpa. M3ydenne
44 YpaBHEeHHE TEMIOBOTO OamaHca

TEXHOJIOTUH MOJIYYCHHA COBPCMEHHBIX
MaTepuruajloB, B TOM YUCIIC
HaHOMAaTCpUuaJIoB. Pemienue paC‘-IéTHLIX




3a/1a4 C SIBHO 3aJIaHHON (hU3UIECKOM
MOJIEJIbIO C UCII0JIb30BAHUEM YPaBHEHUS
TEIIOBOro Oaitanca. Pemienne
KaueCTBEHHBIX 3a71a4

DJIeKTpu3anus Teil. DICKTPUUECKUHN 3apsil.

= JIBa BUJIa DIIEKTPUUECKUX 3aPsI0B
[IpoBOIHMKH, AUDIIEKTPUKHU U

46 MIOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS
3JEKTPUYECKOT0 3apsaa

47 B3aumopgeiictBue 3apsanoB. 3akoH Kynona.
To4deuHblid TEKTPUIECKUM 3apsi]l
Hanpsok€HHOCTB 3JIEKTPUUECKOTO MOJIS.

48 [IpuHIUI CyNIEPIIO3UITUH IIIEKTPUUECKUX
nojei. Jlunun HanpsKEHHOCTU

49 PaboTa cuit anexkTpocTaTuuecKkoro moJsi.
[Torenmman. Pa3HOCTh MOTEHIIMATIOB
[IpoBOIHMKY U AUDIIEKTPUKH B

50 ANEKTPOCTATUYECKOM IIOJIE.
JusnexTpudeckasi IpOHUIIAEMOCTh

51 OnexrpoémkocTs. Konnencarop

59 DNeKTPOEMKOCTD TIJIOCKOT0 KOHEHCATOpa.
DHeprus 3aps>KEHHOT0 KOHJIEHCAaTopa
JlabopaTtopHas pabota "3mepenue

53 INEKTPOEMKOCTH KoHAeHcartopa" [IBP
HeJIeNsl €CTECBEHHOHAYYHON TPaMOTHOCTH
[IpuHIMIT NEWCTBUS U IPUMEHEHUE

54 KOH/JIEHCATOPOB, KOMMMPOBAJIBHOTO anmnapara,

CTpYHHOI0 MpUHTEpa. DIIEKTpOoCcTaTUYEeCKast

[IpoBeneHue s3KcriepuMeHTa: U3MEpPEHUE
3IEKTPOEMKOCTH KOHAeHcaTopa. OneHka
a0COTFOTHBIX ¥ OTHOCHUTEIIBHBIX
HOTPEIIHOCTEN M3MEPEHHI (PU3NIECKUX
BeNWYMH. M3ydeHne npuHIKmoB
JIEHCTBHUS 3JIEKTPOCKOIA, JIEKTPOMETPA,
KOHJeHcaTopa. M3yueHue npuHIMIOB
JEHCTBUS U yCIOBHI 0€30I1acHOTO
IPUMEHEHUS B IPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOTO armapara, CTpyruHOro
npuHTepa. Paccmorpenue pusniyeckux
OCHOBaHUH JIEKTPOCTATUUECKON
3aIIUTHI U 3a3€MIICHUS
anekTponpudopoB. Pemenue pacu€THBIX
3a/1a4 ¢ SBHO 33JaHHON (PU3NYECKOM
MOJIEJIbIO C UCTIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U ()OPMYIT DNIEKTPOCTATUKH.
Pemenne kaueCTBEHHBIX 3a/1a4 C OMOPOt
Ha W3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUe SIBICHHS DJIEKTPOCTATHKH.
PacnioznaBanue ¢pu3znyeckux sIBICHUN B
y4eOHBIX OIBITaX U OKPY>KAIOIIEH
YKU3HU: DJIEKTpU3aLUs TEN,
B3aUMO/ICIICTBUE 3aPSIO0B.




3amuTa. 3a3eMJIeHHE FIEKTPOpuOopoB

55

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cymectBoBanus. [locrosunsiii Tok. Cuina
toka. Hanpsbxenue. ConpoTtupieHue. 3akoH
Owma n71s1 yyacTka 1enu

56

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTUHEHHE TIPOBOIHUKOB.
JlaboparopHas padota «/3yuenue
CMEIIAHHOTO COCIUHCHHS PE3UCTOPOBY

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akon Jxoyns-Jlenna

58

3axon Oma 11 TOJIHOM (3aMKHYTO )
aeKTpudecKon nenu. Koporkoe 3aMmblikanue.
Jlaboparophas padorta «3mepenue I/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHET 0
conporusieHus» [IBP Jlens kocmonaBTHkH

59

DneKTpOHHas IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

60

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITY4YKOB

61

[TonynpoBOTHHUKH, UX COOCTBEHHAS U
MpUMeCcHas MpoBoAUMOCTh. CBoiicTBa p—N-
niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

62

DNEKTPUUECKUH TOK B pacTBOpPax U
pacrmiaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAS AUCCOLIUALIMS.

[IpoBenenue s3KkciepuMeHTa: U3yuyeHUE
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB;
n3mepenue IJ1C uCTOUHMKA TOKA U €ro
BHYTPEHHETO COIPOTUBIICHUS;
HabmroaeHue 3ekTponu3a. OueHka
a0COTFOTHBIX ¥ OTHOCHUTEIIBHBIX
HOTPEIIHOCTEN M3MEPEHHI (PU3NIECKUX
Benu4yrH. OOBICHEHUE MPUHIIUIIOB
JEHCTBUS U YCIIOBUH 06€3011acCHOTO
NPUMEHEHHUs aMIIepMeTpa, BOIbTMETPA,
peocTaTa, ICTOYHUKOB TOKa,
ANEKTpOHArpeBaTeNIbHBIX U
3JIEKTPOOCBETUTENLHBIX TPHOOPOB
TEPMOMETPA COMTPOTUBJICHHS,
BAKyyYMHOT'O JTHO/Ia, TEPMUCTOPOB U
(hoTOpE3UCTOPOB, MOIYIPOBOTHUKOBBIX
JIMO/IOB, TallbBaHUKU. Pelienne
pacu€THBIX 3a7a4 C ABHO 3aJaHHOU
¢buznveckoil MosieNbIo ¢
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn Temsl «IlocTosTHHBIIM
3JIEKTPUYECKHUI TOK». PacriosHaBaHue
(bu3MYECKUX SIBICHUN B yUEOHBIX
OTIBITAX M OKPYXKAIOIMIEH KU3HH:
AJIEKTPUIECKAst MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE JCUCTBUS TOKA. AHAIN3
AJEKTPUYECKUX SIBJICHUHN U IPOLIECCOB B




DIIEKTPOJIN3

DJIEKTPUYECKUH TOK B ra3ax.

LEIIIX MMOCTOAHHOI'O TOKA C
HUCIIOJIB30BaAHHUECM 3aKOHOB: 3aKOH OMa,

63 CaMoCTOsATEBHBIN U HECAMOCTOSTETHHBIM 1 3aKOHOMCPHOCTH ITOCJIEIOBATCIBHOTO 1
N MPOBOJHUKOB, 3aK0H J[xoyisa-JleHna.
DneKTpudecKue mpudophl U yCTPOICTBA U POBOA ’ a }: 1
OnucaHue U3y4eHHbIX CBONCTB BEIIECTB
64 WX TIpPaKTHYeCKoe mpuMeHeHue. [Ipapuma 1 N
U DJIEKTPUYECKUX SIBJICHUM C
TEXHHUKHU 0€30MacHOCTH
. UCIONIb30BaHNEM (PU3NYECKUX BETUUHH:

65 O6o0maromuit ypok «IeKTPOAMHAMHUKAY 1 .

ANEKTPUYECKUH 3apsil, CHIIa TOKa,
KonrpoinbHas pabora 1o teme 3JIEKTPUYECKOE HAINPSIKEHUE,

66 ((3JI€KTpOCTaTI/IKa. ITocTosiHHBIN 1 DJIEKTPUUECKOE CONPOTHUBIICHUE
AJIEKTPUYECKUM TOK. TOKM B pa3inyHbIX pasHocTh norennuanos, DJIC, padora
cpemax» TOKa, MOIITHOCTH TOKA.

67 KonTponbhas padota no teme 1
"DnekTpoauHaMuka"

68 Ob6o06maromuit ypok no temam 10 kitacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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