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IInanupyemble pe3yJibTaThl

JIn4HOCTHBbIE, MeTanpeAMeTHbIe M NMpeIMeTHbIe pPe3yJbTaThbl 0CBOeHHUs PU3HKHU

Nzyuenne ¢pusuku B § Ki1acce JOHKHO 00ECTICUUTh:

- (popMupoBaHHE LIETOCTHON HAYYHOH KapTUHBI MUPA;

- TIOHUMaHHE BO3PACTAIOIIEH POJIM €CTECTBEHHBIX HAYK W HAyYHBIX HCCICIOBAHUN B
COBPEMEHHOM MHpE, IOCTOSHHOTO IIPOIEcca SBOJIONMM HAyYHOTO 3HAHHSA, 3HAYUMOCTH
MEXIyHApOJAHOTO HAYYHOT'O COTPYIHUYECTBA;

- OBJIaJICHHE HAYYHBIM ITOJIX0J0M K PEIICHUIO Pa3IHYHBIX 3a]1a4;

- OBJAJCHHE YMEHHSIMH (HOPMYIHPOBATh THIIOTE3bl, KOHCTPYHMPOBATh, IPOBOJUTH
HKCTIEPUMEHTHI, OLICHUBATH MOJTyICHHBIE PE3yIbTATHI,

- OBJIQZICHWE YMEHHEM COTOCTABIISATh JKCIIEPUMEHTAJIbHBIE W TEOPETHUECKUE 3HAHUS C
O0OBEKTUBHBIMH PEATHSIMH KU3HU;

- BOCIIUTaHUE OTBETCTBEHHOTO U OEPEKHOTO OTHOIIEHUS K OKPYXKAIOIIEH Cpefie;

- OBJIQJICHUE DKOCHCTEMHOW TIO3HABAaTENbHOW MOJIENBIO M €€ TPUMEHEHHE B IEeJsIX
MIPOTHO3a HKOJIOTHYECKUX PHUCKOB Ui 3J0POBBS JIIOAEH, OE30MacHOCTH >KHM3HM, KayecTBa
OKpYKaroIlen Cpeibl;

- OCO3HaHWE 3HAYUMOCTH KOHIICTIIIUU YCTOWYNBOTO Pa3BUTHS,

- ¢opMupoBaHUE YMEHUN 0€30MacHOTO U d()PEKTUBHOTO MCIOJIB30BaHUS J1a00PATOPHOTO
00OpyIOBaHHUs, TPOBEACHUS TOYHBIX W3MEPEHWH W aJCKBATHOW OIEHKH TOJYYeHHBIX
pe3yabTaTOB, TPEACTABICHUS HAyYHO OOOCHOBAaHHBIX AapryMEHTOB CBOMX JCHCTBUIA,
OCHOBAHHBIX Ha MEXIIPEIMETHOM aHaIH3€e y4eOHbIX 3a/1a4.

Cranmapt ycTraHaBIMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYarOIIHMMHCS
OCHOBHOU 00pa30BaTeIbHOM MPOTPaMMBbI OCHOBHOTO OOIIEro 00pa3oBaHUS:

JIMYHOCTHBIM, BKJIIOYAIOIIMM TOTOBHOCTh M CIIOCOOHOCTH OOy4arommxcs K
CaMOpa3BUTHUIO U JUYHOCTHOMY CaMOOMpPEIENIECHNI0, C(OOPMUPOBAHHOCTh MX MOTHUBALIUU K
OoOyuYeHUIO U IIeJIEHANPABICHHON IMO3HABATENbHON NEATEIbHOCTH, CUCTEMBI 3HAYMMbIX
COLIMAJIbHBIX U MEXJIMYHOCTHBIX OTHOIIEHUM, 1IEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
OTpaXKarolMX JINYHOCTHBIE U TPAKIAHCKUE IMO3UIUU B JIEATEIBHOCTH, COLIMAJIbHBIC
KOMIIETEHIIMH, MPAaBOCO3HAHUE, CIIOCOOHOCTh CTaBUTh LEIH U CTPOUTH >KU3HEHHBIE ILIAHBI,
CIOCOOHOCTh K OCO3HAHHMIO POCCHMCKOW HIEHTUYHOCTH B MOJHUKYJIBTYPHOM COIIMYME;

MeTanpeAMeTHbIM, BKIIIOYAIOIINM OCBOEHHbIE O0YYAIOIIMMUCS MEKIIPEIMETHBIE
MOHSTHS U YHUBEPCAJIbHbIE yueOHbIe IeHCTBUS (pEryIaTUBHbIE, I03HABATEIbHBIE,
KOMMYHUKATUBHbBIE), CIIOCOOHOCTh UX HCHOJIb30BaHUS B YueOHOI,

M03HABATEIbHON M COLMAIIBHOM MPAKTUKE, CaMOCTOSITEIbHOCTD IJIAHUPOBAHUS U
OCYIIECTBIICHUSI y4eOHOM NeATeIbHOCTH M OpPraHMU3ali y4eOHOrO0 COTPYTHHYECTBA C
nefaroraMd M CBEPCTHHKAMU, MOCTPOCHHE WHIMBUAYAIbHON 00pa3oBaTeIbHON TPAEKTOPHH;

NpeIMeTHBIM, BKIIOYAIONIMM OCBOCHHBIE OOYYarOIIMMHCS B XOJE H3Yy4eHUs
y4eOHOro mpeaMeTa yMeHHs crneuuduueckue s JaHHOM MpeIMeTHOW 00IacTH, BUIbI
NEeSITebHOCTH MO TOJIYYEHUI0 HOBOTO 3HAHUSA B paMKax y4eOHOTO MpeaMeTa, ero
MpeoOpa3oBaHUI0 U TMPUMEHEHUIO B y4eOHBIX, YU€OHO-IIPOEKTHBIX U COLUATBHO-TTPOEKTHBIX
CUTYaIusxX, (GOPMHUPOBAHUE HAYYHOTO THUIIA MBIIILJICHHS, HAYYHBIX MPEICTABICHUN O KIIFOUEBbIX
TEOPHUSIX, TUIIAX U BUJAX OTHOIICHHM, BIIaJICHHE HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHATHAMH, METOJIaMHU U TIPUEMaMHU.

JIn4HOCTHBIE  pe3ynbTaThl OCBOCHHMS OCHOBHOM  00pa3oBaTelbHON  MPOrpamMmbl
OCHOBHOTO 0011ero 00pa30BaHUs JIOJDKHBI OTPaXKaTh:

1) ¢popMupoBaHre OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
oOyJaromuxcs K caMOpPa3BUTHIO U CaMOOOpPa30BaHMIO Ha OCHOBE MOTHBAIMUM K OOYYEHHIO U
MO3HAHUIO, (OPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHUS K TPYAY

2) ¢opmupoBaHHE IEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU



3)dbopMupoBaHHEe OCO3HAHHOTO, YBKUTEIBHOTO M JOOPOXKEIATENFHOTO OTHOIICHUS K
IPYyroMy 4YEJIOBEKY, €ro MHEHHUIO, MHPOBO33PEHHIO,PAKIAHCKON MO3MUIMHU; TOTOBHOCTH H
CIIOCOOHOCTH BECTH IUAJIOT C IPYTUMHU JIIObMH U IOCTUTATh B HEM B3aUMOTIOHUMAaHUS;

4)popmMupoBaHUEe KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIICHWH U COTPYAHHYECTBE
CO CBEpCTHUKaMH, JAE€TbMU CTaplIero M MIIQJIIEr0 BO3PAcTa, B3POCIBIMH B IIpOLIECCE
o0pa3oBaTesbHON, Y4eOHO-UCCIIeT0BATENBCKOM, TBOPUECKOW U IPYTUX BHJIOB JESTEIHHOCTH;

5)bopmupoBaHHEe IEHHOCTH  370POBOTO M 0O€30IMacHOTO o00pa3a »KU3HU; YCBOCHHE
NpaBUJ WHIUBUAYAJIHHOTO M KOJUIEKTUBHOTO O€301acHOTO TOBEJCHUS B YpPE3BBIYANHBIX
CUTYaLIUsX, YTPOKAIOIIUX KU3HH U 3T0POBBIO JIFOJICH;

6)bopMUpOBaHHE OCHOB SKOJIOTUYECKOH KYIBTYphl COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO JKOJIOTHYECKOTO MBIIUICHUS, PA3BUTHE OMBITA IKOJOTHYECKH OPHUEHTHPOBAHHOMN
pedQIeKCUBHO-OTICHOYHON U MPAKTHYECKON AEATEIHHOCTH B )KU3HEHHBIX CUTYAIIHSX.

MeranpeaMeTHble pe3yIbTaTbl OCBOCHHS OCHOBHOH 00pa30BaTENbHOW MPOTPaMMBI
OCHOBHOTO 00111€T0 00pa30BaHusl JOKHbBI OTPaXKaTh:

1) YMEHHME CaMOCTOATEIbHO ONPENENATh LEIHM CBOEro OOYy4eHHs, CTaBUTh U
(dbopmynupoBath Uisl ce0s1 HOBbIE 331a4i B y4€0e UM M03HABaTEIbHOU JEATEIbHOCTH, Pa3BUBATh
MOTHBBI 1 HHTEPECHI CBOEH MMO3HABATEIILHOM IESITEILHOCTH;

2)yMEHHE CaMOCTOSITEIHHO IUIAHWPOBATh ITyTH JOCTIDKEHUS IeNed, B TOM YHCIe
albTepHATUBHBbIE, = OCO3HAHHO BbIOMpaTh  Hambosee 3¢ (deKTUBHBIE CHOCOOBI PEIICHUS
yUeOHBIX U MIO3HABATEIBHBIX 33]1a4;

3) yMeHHE COOTHOCHTH CBOW NIEHCTBHS C IJIAHUPYEMBIMH pe3yibTaTaMH, OCYIIECTBISTh
KOHTpPOJIb CBOEH NEATENIbHOCTH B MpoIlecce AOCTHKEHUS Pe3ylibTara, OINpeAessaTh CIOCOObI
NeUCTBUM B paMKax MpeIOKEHHBIX YCIOBUH U TpebOoBaHUM, KOPPEKTUPOBATh CBOU
JIEUCTBUA B COOTBETCTBHM C U3MEHSIONMICHCS CUTYalUEH;

4) yMeHHE OIICHUBATh MPABWILHOCTh BBIIOJHEHHS YUe€OHOM 3amadd, COOCTBEHHBIE
BO3MOKHOCTH €€ PENICHUS,

5) BnazeHue OCHOBAMHU CAMOKOHTPOJIS, CAMOOLICHKH, MPUHATHS pEUIeHHH |
OCYILIECTBJICHUS] OCO3HAHHOTO BbIOOpA B YU€OHOM U MO3HABATEILHOM 1EATEIbHOCTH;

6) yMeHHE OmpEeNeisaTh TMOHSTHS, CO37aBaTh OOOOIIEHHWS, YCTaHABIWBATH AHAJOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS M KPUTEPUU MJs Kiaccuukammu,
YCTaHaBIMBATh TMPUYUHHO-CIECICTBEHHbIC CBS3U, CTPOUTh  JIOTMYECKOE paCCyKICHHE,
YMO3aK/IioueHne (MHAYKTUBHOE, JEAYKTUBHOE U IO aHAJIOTUH) U JAENaTh BHIBObI;

7) yMmeHue co3llaBaTh, IPUMEHATh U MPEoOpa3oBbIBATh 3HAKM U CHUMBOJbBI, MOJEIH U
CXEMBI JIIsl petieHus yaeOHBIX U TI03HaBaTeJIbHBIX 33/1a4;

8) cMBICTIOBOE UTEHUE;

9) yMeHue OpraHu3OBBIBaTh y4eOHOE COTPYAHHUYECTBO U COBMECTHYIO JIESTEIBHOCTH C
yUUTEIIEM M CBEPCTHUKAMH, paboTaTh HMHIUBUIYalTbHO M B TPYIIE: HAXOAUTH oOIIee
peleHre U pasperniarb KOH()IUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIUN M yuéTa HMHTEPECOB;
(dbopMynupoBaTh, apryMEHTUPOBATh U OTCTAWBATh CBOE MHEHUE;

10)ymeHue OCO3HAaHHO HCIOJIB30BaTh PEYEBbIE CPEICTBA B COOTBETCTBHU C 3ajayeid
KOMMYHUKAIIUM I BBIPKEHHUS CBOUX UYYBCTB, MBICIEH W MOTPEOHOCTEH; MIIAaHUPOBAHUS U
PEryasiuu CBOCH NesITeIbHOCTH; BJaJeHHE YCTHOM M MHUCbMEHHOH peublo, MOHOJOTHYECKOM
KOHTEKCTHOM peublo;

11)popmupoBanue ¥  pa3BUTHE KOMIETEHTHOCTH B  OO0JACTM  HCHOJIb30BAHHUS
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (manee MKT-komnerenium);

12) ¢opmupoBaHHe M pPa3BUTHE SKOJOTHUECKOTO MBIIUICHHS, YMEHHE MPHUMEHSTH €ro
B TIO3HABATENbHOW, KOMMYHHMKATHBHOW, COIMAIBHON TMpakTUKe M MpodeCCHOHATBHON
OpHUEHTAIHH.

IIpenmeTHble pe3ynbTaTbl OCBOGHHS OCHOBHOM  00pa30BaTesIbHOM  MpPOrpaMMBI
OCHOBHOToO o001iero obOpa3oBaHus ¢ y4éroM oOmux TpeboBanuii CTangapta U cnenuduku
u3yyaemoro npeamera- Ousuka:



1)dbopMupoBaHue NpeACTaBICHUH O 3aKOHOMEPHOH CBS3M M IO3HABAEMOCTHU SIBJICHHI
MpUPObI, 00 OOBEKTUBHOCTH HAyYHOTO 3HAHMS, O CHCTEMOOOpa3yromed poiu (DU3UKU IS
pa3BUTUS APYTUX ECTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOIHH; HAy4HOIO
MHUPOBO33PEHHUSI KaK pe3yibTaTa M3y4eHUs OCHOB CTPOCHHS MaTepuu U QyHIaMEHTATbHBIX
3aKOHOB (PU3HKH;

2)bopMupoBaHHEe  TEPBOHAYATBHBIX  MPEACTABICHUH O  (PU3HUYECKOW  CYIIHOCTH
SBJICHUH TpUpPOJbl  (MEXaHMYECKHUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX), BHJAX MaTEpHUU
(BemecTBO M I0JIE); YCBOCHHE OCHOBHBIX HMJEH MEXaHHWKH, aTOMHO-MOJIEKYJISIPHOTO YYEHHS O
CTPOEHUM BEIIECTBA, 3JIEMEHTOB 3JIEKTPOJMHAMUKH; OBJIAJICHHME MNOHATUHHBIM amllapaToM H
CUMBOJIMYECKUM SI3bIKOM (PU3UKU;

3)nmpuoOpereHrne ONbITa MPUMEHCHHS HAYYHBIX METOJIOB TIO3HAHUS, HaOIIOACHHUS
(Gbu3nyecKux SBICHUN, TPOBEIEHMSI ONBITOB, MPOCTHIX SKCIIEPUMEHTAIBHBIX HCCIIEIO0BAaHUM,
NpSIMBIX M KOCBEHHBIX H3MEpPEHUH C HCIOJIb30BAHMEM AHAJIOTOBBIX U IU(POBBIX
M3MEPUTENIbHBIX NPUOOPOB; MOHUMaHUE HEM30EKHOCTH MOTPEIIHOCTEN JTF0OBIX U3MEPEHUI;

4) noHumaHue (GUINYECKUX OCHOB W NPHUHLMIIOB JeMcTBUS (pabOThl) MalIMH U
MEXaHHU3MOB, CpEACTB TEPEIABM)KEHUSI M CBSI3U, OBITOBBIX NPUOOPOB, MPOMBIIIIEHHBIX
TEXHOJIOTUYECKHUX IPOIIECCOB, BIMSHUS HUX Ha OKPYKAIOLIYI0 CpeAy; OCO3HAHUE BO3MOKHBIX
MPUYMH TEXHOTEHHBIX M HKOJIOTMYECKUX KaTacTpod;

5) oco3HaHMe HEOOXOAMMOCTH NPUMEHEHHUS OCTHXKEHUN (U3UKU W TEXHOJOTHH s
PaIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

6)oBiazieHue OCHOBaMHU 0O€30IaCHOIO HCIOJb30BAaHUS €CTECTBEHHBIX M HMCKYCCTBEHHBIX
ANIEKTPUYECKMX M MAarHUTHBIX ToJIed  BO M30eXkaHUWE UX BPEIHOTO BO3JIEHCTBUS Ha
OKPYKaIOIIYIO CPe/ly U OpTraHU3M YeJIOBEeKa;

7)pa3BuUTHE YMEHHs IUIAHUPOBATH B TIOBCEAHEBHOM JKM3HU CBOM JICUCTBUS C
MIPUMEHEHUEM IIOJYYEHHBIX 3HAHUN 3aKOHOB MEXaHUKH, HJIEKTPOJUHAMUKH, TEPMOJUHAMUKHI
Y TETUIOBBIX SIBJICHUM C 1ENbI0 cOepexeHUs 310POBbS;

8) ¢dopmupoBaHue mpeACTaBIEHUNH O HEPALMOHAILHOM HCIHOJB30BAHUU MPHUPOIHBIX
PECYPCOB M DHEPIUH, 3arpsA3HEHUM OKPYKAKOIIEW Cpelbl KaK CIEICTBUE HECOBEPUICHCTBA
MAIllMH U MEXaHU3MOB.

BbINyCKHUK HAYYUTCS:

coOnroAaTh mpaBwia O€30MacHOCTH M OXpaHbl Tpylda Mpu pabore ¢ y4eOHbIM H
J1a00paTOPHBIM 000PYIOBAHUEM;

MMOHUMATh CMBICII OCHOBHBIX (DM3MUYECKUX TEPMHUHOB: (U3UYECKOE TeNo, (U3NYECKOe
sBJICHUE, (U3NYecKas BeIMYUHA, €AUHUIBI H3MEPEHNUS;

pacrno3HaBaThb MpPOOJIEMBbI, KOTOpPHIE MOXXHO PpEUIUTh NpU MNOMOIIM  (PUIUYECKUX
METOJIOB; aHaJIU3UPOBATh OT/EJIbHbIE 3TaIbl MPOBEACHUS  MCCIEJOBAaHUA U
HMHTEPIPETUPOBATH PE3YNIbTAThl HAOMIOIEHUH U OTIBITOB;

CTaBUTh OMBITHI M0 HCCIENOBAHUIO (U3UUYECKUX SBICHUN WMIU (PU3NYECKUX CBOICTB

Ten 0e3 UCHONb30BAaHUS  HPSIMBIX  M3MEPEHUW; Tmpu  ITOM  (POPMYIHPOBATH
npobieMy/3aauyy y4eOHOTO OKCIEPUMEHTa; CcoOUpaThb YCTAaHOBKY U3 MPEAJIOKEHHOTO
000pyOBaHUs; MPOBOAUTH OMBIT U (POPMYIHUPOBATH BHIBOIBI.

MIOHUMATh POJIb SKCIEPUMEHTA B OJIYYEHUH HaydHOU HHPOPMALIUHU;

MPOBOJIUTH MpsIMblE H3MEpEeHUs (U3MUECKUX BEJIWYMH: BpeMs, Macca Teia, o0beM,
cuila, TeMmIepaTrypa, arMoc(epHOoe JaBieHHE, BIAXKHOCTb BO3/yXa, HAaNpsDKEHUE, CHUjla TOKa,
IIPU 3TOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEPEHUs U MCIOJIB30BaTh MPOCTEHIINE METO/IbI
OLICHKH IOTPEIIHOCTEN U3MEPEHUN.

MIPOBOJIUTh HCCIIEIOBAaHUE 3aBUCHUMOCTEH (HU3MUECKUX BEIUYMH C MCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUM: IIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,

(buKCUpOBaTH pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUYECKHX BEIMYMH B BHJIE
TabaMIl U TpadUKOB, A€NaTh BBIBOIBI M0 PE3yJIbTaTaM UCCIEI0BAHMS;

NPOBOJUTh  KOCBEHHbIE H3MEpeHHMs (U3NYECKUX BEIMYUH: TPH  BBINOJIHEHUH
U3MEpEeHUN coOHMpaTh SKCIEPUMEHTANBHYIO YCTAHOBKY, CIEAys MPeI0KEHHON HHCTPYKIUH,



BBIUMCIIATH 3HAYEHUE BEIMYMHBI U aHAJIM3UPOBATH MOJIYYEHHBIE PE3YAbTAThI C YIETOM 33JJaHHOU
TOYHOCTH U3MEPEHU;

aHAJTM3UPOBATH CUTYAIIMH MTPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, y3HaBaTh B HHUX
NPOSIBJICHUE M3YYEHHBIX (DU3MUYECKHX SBICHUH WM 3aKOHOMEPHOCTEH W TPUMEHSTH
MMEIOIINECS 3HAHUS ISl X OOBbACHEHHUS,

MOHMMAaTh TPHUHIUIBI JICHCTBUA MalIUH, TNPHOOPOB W TEXHUYECKUX YCTPOWUCTB,
yCIIOBHsSI UX 0€30MacHOTO HWCIOJIb30BAHUS B MOBCEAHEBHOM KU3HU;

WCIOJb30BATh TPHU BBHIMOTHEHUH Y4YeOHBIX 3a1ad HAyYHO-TIOMYJSPHYIO JHTEPATypy O
(bU3NUECKUX SABICHUSX, CIPABOYHBIE MaTepHAIIbI, pecypchl IHTEepHET.

BbInyCKHHUK MOJYYHT BO3MOKHOCTH HAYUHThCS:

O0CO3HABaTh IIEHHOCTh HAYYHBIX HCCIECIOBAaHWH, pOJb (U3MKH B  pacCHIUPEHUU
MpeJCTaBICHUN 00 OKPY)KAIOIIEM MHUPE U €€ BKJIAJ B yIy4IIEHHE Ka4yecTBa KU3HM,

WCTIONb30BaTh TMPHEMBI MOCTPOCHHUS (U3UYECKUX MOJeNel, MoucKka W (QOpMyTUPOBKA
JI0Ka3aTebCTB BBIIBHUHYTBIX THIIOTE3 M TEOPETHUYECKHMX BBHIBOJIOB HAa OCHOBE AMITHPHUECKH
YCTaHOBJIEHHBIX (PaKTOB;

CpaBHUBATh TOYHOCTh M3MEPEHUsI (PM3NIECCKUX BEIUYHH IO BEINYMHE X OTHOCUTEIHHOMN
MOTPEUTHOCTH MPU NIPOBENECHUH MPSIMBIX N3MEPEHHIA;

CaMOCTOSITEIGHO TIPOBOJAWTH KOCBEHHBIE W3MEpPEHHs] M HWCCIEAOBaHUS (PU3UICCKUX
BEJIMYUH C HCIOJH30BAHUEM pA3IMYHBIX CIIOCOOOB H3MEpeHUs (U3WYECKHX  BEIHYHWH,
BEIOMpATh  CpPEICTBA M3MEPEHHS C y4eTOM HEOOXOJAWMOW  TOYHOCTH  W3MEPEHUH,
000CHOBBIBAaTh BBIOOp crmoco0a U3MEpeHHs,

aJIeKBaTHOTO TIOCTaBJICHHOW 3ajade, MPOBOJUTH OIICHKY JOCTOBEPHOCTH IMOJYYCHHBIX
pe3yIbTaTOB;

BOCIIPUHMMATh HH(pOpMAIMI0  (U3UYECKOTO COACPKAaHUS B  HAyYHO-IOMYJISIPHOM
JUTEpaType MU CpeACcTBaX MaccoBOM HH(popManui,

KPUTHYECKH OIICHUMBATh IOJY4EHHYI0 MH(OpMAIMIO, aHAIU3UPYs €€ COAEp)KaHue Hu
JaHHBIC 00 UCTOYHHUKE UH(OPMAITUH;

CO3/1aBaTh COOCTBEHHbBIC NUCHbMEHHBIE U YCTHBIE COOOLIEHMS O (PU3MUYECKUX SIBJICHUSIX
Ha OCHOBE HECKOJIbKUX HCTOYHHMKOB HMH(OpMaImH,

CONPOBOKJATh  BBICTYIUICHHE IpE3eHTAalMel, Y4YUThIBasi OCOOEHHOCTH ayAUTOPUHU
CBEPCTHHKOB.

Mexanuyeckue siBJICHUSA

BbInyCKHUK HAYYHUTCH:

pacro3HaBaTb MEXaHUYECKUE SIBICHUS M OOBSACHATh HAa OCHOBE MMEIOLIMXCS 3HAHUHN
OCHOBHBIE CBOWCTBAa WM YCIOBHUS IIPOTEKAaHUs AITHUX SABICHUH Nepejayda JaBJICHUs TBEPIAbIMU
TeJaMu, JKUAKOCTSAMU U Ta3aMu, atMoc(epHoe J1aBlIeHue, IJaBaHue Tel;

ONMCHIBaTh M3YyYCHHbIE CBOMCTBA T€I W MEXaHUYECKHE SABJICHUSA, MCIOJb3Ys
¢u3nyeckue BEIWYMHBL: IUIOTHOCTb, JIABJICHUE, NpPU ONUCAHUU MPABUIBHO TPAKTOBATh
(¢u3nYecKuil CMBICIT HUCMOJIb3YeMbIX BEIMYUH, HUX O0003HAUEHUS M EAMHUIBI H3MEpEeHUs,
HaXoJuTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIMYMHY C APYTMMHU BEITMUMHAMH,
BBIUUCIIATh 3HAU€HUE (PU3NYECKON BEIINYHHBI,

AQHAJIM3UPOBAaTh CBOMCTBA TEJI, MEXAaHWYECKHE SBJICHUSA M IPOLECCHI, HCIOIb3Ys
¢u3nueckue 3akoHbl: 3akoH Ilackans, 3akoH ApxuMena; NpH 3TOM pa3inyaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U €r0 MaTeMaTHYECKOEe BBIPAKEHUE;

pemaTh 3a7ayd, HUCIOJNb3ys (U3MYecKue 3aKoHbl 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, (Gopmyibl, CBs3bIBalolMe (U3NUECKUE BEIMYMHBI IUIOTHOCTH BEIIECTBA, CHJIA,
JABJICHUE, HAa OCHOBE aHall3a YCIOBHs 3aJa4yd 3alMChIBATH KPATKOE YCIOBHUE, BBIAECIATH



¢u3nveckue BETUYMHBI, 3aKOHBI M (OPMYNbI, HEOOXOAMUMBIC JUIA €€ PELICHHUs, MPOBOJIUTH
PacCUYCThI U OLUCHUBATH PCAJIBHOCTD IMOJIYYCHHOI'O 3HAYCHU A (bH3H‘IeCKOﬁ BCIIMYHUHBI.

BbInycKHHUK MOJYyYHT BO3MOKHOCTh HAYYHTHCS:

HUCIIOJIB30BaTh 3HAHHUA O MCXAaHHUYCCKHUX SABJICHHUAX B HOBCGI[HGBHOﬁ KHU3HHU 1A
obOecrieyennss  0€30MaCHOCTH  TpU  oOpameHMH C  OpudbOpaMu U TEXHHUYECKHUMH
YCTpOI\/JICTBaMI/I, AJid COXpPAaHCHUS 3O0POBbA U CO6JHOI[GHI/I$I HOPM 3KOJIOTMYCCKOro 1noBCACHUA B
OKpY)Xarolllel cpene; MNPUBOAUTH IPUMEPHl IPAKTHUUECKOIO HCIOJIb30BaHUA  (PU3MUECKHUX
3HAHUA O MEXaHWYECKHUX SBIICHHUIX H (1)I/I3I/I‘IeCKI/IX 3aKOHax; MPHUMEPLI HCIOJIb30BaHUMA
BO300HOBISIEMBIX HMCTOYHHKOB OHCPIHHU, 3KOJOTHYECKHUX HOCJICIICTBI/II\/JI HUCCIICAOBaHUA
KOCMUYECKOTO TIPOCTPAHCTB;

pa3nuyaTh rpaHULbl IPUMEHUMOCTH 3aKoHa, Apxumena, [Tackans;

HAaXOJUTh aJIeKBaTHYIO IPEIOKEHHOW 3ajade (HU3MYECKYl0 MOJeNb, pa3pemarh
npoOieMy Kak Ha OCHOBE HWMCIONIMXCS 3HAHMHW 1O MEXaHUKE C HCIOJIb30BaHUEM
MaTEMaTUYCCKOTO arlmnapara, Tak 1 Ipyu NoMOIIu METOJ0B OILICHKH.

TenyoBbIE SIBJIEHUS

BbInyCKHUK HAY4YHUTCSH:

pacrmo3HaBaTh TEIUIOBBIE SBJIEHUS U OOBACHAT, Ha 0a3e UMEIONIMXCS 3HAHUU
OCHOBHBIE CBOICTBa WJM YCIIOBUSA TMPOTEKaHWsSI JTHX ABJIEeHUU: nuddy3us, H3MEHEHHE
obbeMa Tenm TpU HarpeBaHWUW (OXJIAKIEHWHU), OOJbIIas CXKAMAEMOCTh Ta30B, Maas
C)KMMAaeMOCTh JKUIKOCTEH M TBEPAbIX T,

TEIUIOBOE PpaBHOBECHE, MHCIAapeHHe, KOHACHCallus, IUIaBIIEHUE, KPHUCTaUIM3alNs,
KHUIIEHHEe, BJIAXXHOCTh BO3/yXa, pa3jMyYHble CHOcoObl Terionepeaayu (TemIoNnpOBOIHOCTD,
KOHBEKIIUS, W3Jy4eHHE), arperatHble COCTOSHHUS BEIIECTBA, TMOIVIOIIEHWE OJHEPIHMH MpU
WCIIAPEHUN >KUJIKOCTH M BBIJCJIICHHE €€ NPU KOHACHCALMM Iapa, 3aBUCUMOCTh TEMIIEPATyphI
KHUIIEHUS OT JIaBJICHNUS;

OTHCHIBaTh M3yYEHHbIE CBOWCTBA TEJN W TEIUIOBBIE SIBJICHUS, HCHOIb3yd (PHU3NYECKHE
BEJIMYMHBI:  KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSAS  OSHEPrus, TeMIeparypa, yIelbHas
TEIUIOEMKOCTh ~ BEUIECTBA,  yJAENbHas  TEIUIOTa  IUIABJIEHUs,  yAEJIbHas  TEIoTa
napooOpa3oBaHusi, yAedbHAas TEIUIOTAa CrOPaHHUs TOIUIMBA, KOA(PGUIUEHT MOJIE3HOTO ACHCTBUS
TEIUIOBOTO  JIBUTaTels; TMpU ONHCAHUU TPABUIBHO TPAKTOBaThb (DUBUYECKUN  CMBICH
UCIOJIb3YeMbIX BEIUYMH, UX OOO3HAYeHMs] M EIUHUIBI HU3MEPEHHUs, HAXOIUTh (OPMYIIbL,
CBS3BIBAIOIIME [JAHHYIO (PU3WYECKYI0 BEIMYMHY C JPYTMMU BEJIMYMHAMH, BBIYUCIATH
3HaYeHUE (PU3NYECKON BETMUUHBI;

AQHAJIM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SIBJICHUS M IPOLECCHI, HCIOJIb3ys OCHOBHBIE
MOJIOKEHUST ATOMHO-MOJIEKYJIIPDHOTO YY€HHsS O CTPOCHMHM BEIECTBA W 3aKOH COXPaHEHUs
SHEPIUH;

pa3nuyaTh OCHOBHBIE MPH3HAKK HM3YyYCHHBIX (PU3UYECKHX MOJIENe CTpPOEHHUS Ta3oB,
KUJKOCTEU U TBEPABIX TEJL;

MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCMOIb30BaHUS (U3NUYECKUX 3HAHUN O TEIIOBBIX
SIBJICHUSIX;

pemars 3aJadd, MCMOJb3ysd 3aKOH COXPAaHEHHUs HHEPrMM B TEIUIOBBIX Ipolleccax M
dbopMynbl, cBsI3pIBarOIIME (DU3MUECKHE BEIMYUHBI (KOJIMYECTBO TEIJIOTHI, TEMIEparypa,
ylaelbHas TEIUIOEMKOCTh BEUIECTBA, YJelbHAas TEIJIOTa IUIABJICHUS, YJAENIbHas TeIIoTa
napooOpazoBaHMs, YyAedbHAas TeMjaoTa CropaHus TOIUIMBA, KOS(QQUIMEHT  I0JIE3HOTO
JNEHCTBUS TEIUIOBOTO JIBUTATellsl): HAa OCHOBE aHalW3a YCIOBUSA 3aJaud  3alluChIBaTh
KpaTKOE YCJIOBHUE, BBIICIATh (U3NUYECKUE BETUYMHBI, 3aKOHBI U (POPMYIBI, HEOOXOIUMBIE
JUIA €€ pElIeHMs, IPOBOAUTH PacyeThl M OLEHMBATh PEAIBHOCTH IOJYYEHHOTO 3HAYEHHUS
(bu3n4ecKoil BETUYNHBI.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:



HCIOJIb30BAaTh 3HAHUS O TEIUIOBBIX SIBJICHUSAX B  IIOBCEIHEBHOM JKU3HHU  AJA
obOecrieyeHnnss  0€30MacCHOCTH  TpU  oOpameHMH C  OpudbOpaMu U TEXHHUYECKUMH
YCTPONCTBAMH, JJIsl COXpPAHEHHsI 3I0POBbsl U COOJIIOZACHUS HOPM JKOJIOTHYECKOTO TOBEACHUS B
OKpYXarollen cpeze; NPUBOAUTH MPUMEPHI IKOJIOTHUYECKUX IMOCISACTBUN pabOThl JBUTaTenen
BHYTPEHHETO CrOpaHus, TEIUIOBBIX U TUAPOIEKTPOCTAHLINT;

pasznuyarth TpaHULbl [PUMEHUMOCTH (PU3UYECKMX 3aKOHOB, IIOHMMAaTh BCEOOIIMMI
Xapakrep (yHIAMEHTAIBHBIX (U3NYECKUX 3aKOHOB (3aKOH COXPAHEHUS YHEPTUHU B TEIUIOBBIX
IpoLeccax) ¥ OrpaHHYeHHOCTh UCIOJIb30BaHMSI YaCTHBIX 3aKOHOB;

HAaXOJUTh AaJCKBAaTHYIO TMPEIIOKEHHON 3amaue (HU3MUECKYI0 MOJeNb, pa3pemarhb
npobsieMy Kak Ha OCHOBE HMMEIOMIMXCS 3HAHWKA O TEIUIOBBIX SIBIICHUSX C HCIIOJIB30BAaHHEM
MaTeMaTHYECKOI0 anmnapara, Tak 1 Ipu MOMOIIU METOJI0OB OLICHKH.

BﬂeKTpH‘leCKI/Ie U MAarHuTHbIC ABJICHHUA

BbINyCKHUK HAY4YHUTCH:

pacrno3HaBaTh 3JIEKTPOMAarHUTHbBIE SIBJICHUS U OOBSICHITH HA OCHOBE MMEIOIIMXCSI 3HAHUN
OCHOBHBIE CBOWCTBA WM YCJIOBHUS IIPOTEKAaHWUs OTUX SBICHUW: DIIEKTpU3auus  Ted,
B3aUMO/JICHCTBUE 3apsI0OB, SJIEKTPUUYECKUH TOK W €ro JAeWcTBUs (TEIJIOBOE, XMMHYECKOE,
MarHMTHOE),  B3aMMOJEWCTBME MAarHUTOB, d3JEKTPOMarHUTHas  WHIYKLHS, JeicTBHe
MarHuTHOTO IIOJIsl Ha IPOBOJHHUK C TOKOM M Ha JBWXKYIIYIOCA 3apsHKEHHYK0 YacTHUIly,
JNENCTBHE IEKTPUUIECKOTO OJISI HA 3apSUKEHHYIO YacCTHUILY.

COCTaBJIATh CXEMBI DIIEKTPUYECKUX LEMNEed ¢ IOCIEN0BATENbHBIM U NapajuIeIbHbIM
COEJJMHEHUEM 3JIEMEHTOB, Pa3iMyasi yCIOBHbIE 0003HAYEHUs IEMEHTOB JIEKTPUYECKUX Lienel
(MCTOYHMK TOKA, KJIFOY, PE3UCTOP, PEOCTaT, JTAMIIOYKA, aMIIEPMETP, BOJIBTMETD).

ONMCHIBaTh M3YYCHHBIE CBOWMCTBA TEJI M DJIEKTPOMArHUTHBIC SIBJICHMS, HCIOJIb3Ys
¢u3nyeckue BEIUYMHBL DJIEKTPUYECKUN 3apsAl], CHJIa TOKa, IEKTPUUECKOE HalpsHKEHUe,
NIEKTPUUYECKOE CONPOTUBIICHUE, YIEIbHOE CONPOTUBIICHHUE BEIIECTBA, PabOTa AIEKTPUYECKOTO
0JI, MOLUTHOCTh TOKA, IIPU OIMCAHUM BEPHO TPAKTOBAaTh (PU3MUECKUI CMBICI HMCIOJIb3yEMBIX
BEJIMYUH, UX 0003HAYECHUs U €MHULBI U3MEPEHNUS; HAXOAUTh (POPMYIIbI, CBSI3bIBAIOLIUE TaHHYIO
(GU3NYECKYIO BEJIMYUHY C IPYTMMHU BEITUUYUHAMHU.

aHAJIN3MPOBATh CBOMCTBA TEJ, AJIEKTPOMArHUTHBIE SBJIICHUS U IPOLECCH, HCIOJIB3Ys
¢u3nyeckrue 3aKOHbI: 3aKOH COXPAaHEHHs 3JIEKTPHUUYECKOro 3apsna, 3akoH Oma Juid ydacTka
uenu, 3akoH JDxoynsa-JIeHua; npu 3TOM pas3inyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
€ro MaTeMaTU4eCKOE BBIPAKEHUE;

IPUBOJAUTH IPHUMEPbl IPAKTUYECKOTO  HCMOJIb30BaHUS  (U3NYECKUX 3HAHUH O
3JIEKTPOMArHUTHBIX SIBJICHUSX, pellaTh 3a/a4yM, UCHOJb3ys (U3ndeckue 3akoHbl (3akoH Oma
s ydactka uenu, 3akoH Jxoyms-JleHna,) u ¢Gopmyinbl, cBs3bIBaromue (pusnyeckue
BEJIMYUHBI (CHMJIa TOKAa, »3JEKTPUYECKOE HANpsOHKEHHE, DJICKTPUYECKOE CONPOTUBIICHHUE,
yIEeIbHOE CONpPOTHUBICHHME BELIECTBA, pPabOTa 3IEKTPUYECKOrO IOJs, MOIIHOCTh TOKa,
¢dopMmynbl  pacueTa  JJMEKTPHUUECKOTO  CONPOTHUBIIEHUS  IPU  MOCIENOBATEIbHOM U
napayieIbHOM COEIMHEHMU IPOBOJHUKOB): Ha OCHOBE aHA/lM3a yCJIOBHS 3a/laud 3alMChIBATh
KpaTKoe yCJIOBHE, BBIJICNATh (PU3NYECKHUE BEIMUUHBI, 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE IS €€
peleHusi, TPOBOAUTh PacueThl U OLEHUBATH PEAbHOCTh MOJYYEHHOTO 3HA4YEeHUs (PU3HUECKOU
BEJINYUHBI.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCH:

UCIOJb30BaTh 3HAHUS 00 SJIEKTPOMArHUTHBIX SBJIEHUSX B TOBCEAHEBHOM JKU3HU [UIs
oOecrieyeHns 6€30MaCHOCTH MTPU OOpALEHUHU C TPUOOpPaAMH U TEXHUUECKUMH YCTPOUCTBAMHU, IS
COXpaHEHHUs 370POBbS U COONIIOJICHUS HOPM KOJIOTHYECKOTO MOBEJICHUS B OKpYXarolei cpee;
IIPUBOJUTH IIPUMEPBI BIUSAHUSA JIEKTPOMArHUTHBIX U3JIY4CHHUM Ha )KUBBIE OPraHU3MBI;

pa3nuyaTth TpaHUIBl TNPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IMOHMMAaTh BCEOOIIMI
Xapakrep (yHIaMEHTaJbHBIX 3aKOHOB (3aKOH COXpAHEHHs OJIIEKTPUUYECKOro 3apsijia) H



OTPaHUYEHHOCTh HMCIOJb30BAHUS YACTHBIX 3aKOHOB (3akoH Oma sl y4yacTKa IeNu, 3aKOH
Jxoyns-Jlenua u nip.);

UCIIOJIb30BaTh MPHEMbI MOCTPOCHHUS (U3UUYECKUX MOJENeH, MoucKka U (POpMyJIHPOBKH
JI0Ka3aTeIbCTB BBIABHUHYTBIX THUIIOTE3 M TEOPETHUECKUX BBIBOJOB Ha OCHOBE SMIIMPHYECKU
YCTaHOBJICHHBIX (DaKTOB;

HAaXOJUTh AaJCKBAaTHYIO TPEIIOKEHHON 3amaue (QHU3MUECKYI0 MOJeNb, pa3pemarhb
npobjeMy Kak Ha OCHOBE HMEIOIIUXCS 3HAHUH 00 SJIEKTPOMArHWTHBIX SIBJICHHUAX C
MCIOJIb30BAHNEM MAaTEMATUYECKOTO ariapara, Tak ¥ MPH MOMOIIN METOA0B OLIEHKU

2. OcHOBHOE co/lepkaHue Y4eOHOr0 mpeaMeTa
IlepBoHaya/ILHBIE CBeJAEHUS 0 CTPOEHHHU BenecTBa (6 1)

| ypoBensn

PazButHe B3rIs110B HAa CTpOCHHKE BemiecTBa. MosieKyibl. JJMCKpEeTHOE CTPOCHHE BEIIECTBA.
Macca u pazmepbl MOJIEKYI.

BpoyHnoBckoe nBukenue. TemnaoBoe IBMKeHUE MOJIEKY U aToMoB. {uddysus. Ca3b
TEeMIIePaTyphI Tela CO CKOPOCTHIO TEIMJIOBOTO JIBIYKCHUSI YaCTHUII BEIECTBA.

B3anmopericteue yactun Bemectsa. CMaunBanue. KanuiuisipHele siBIICHHUS.

Mogenu TBepI0TO, JKHAKOTO M Ta3000pa3HOT0 COCTOSIHUN BEIIECTBA U X OOBSICHEHHE Ha
OCHOBE MOJICKYJSIPHO-KUHETHIECKON TEOPHUHU CTPOSHHUS BEIIECTBA.

Il ypoBensn

Crioco06s1 U3MeEpeHus pa3mMepoB MoJiekyll. U3mepenue ckopocteid Moiekya. OnbIT
[Irepna.

JlaGopaTopHble ONBITHI

| ypoBenn

1.HaOmronenne 1emuMOCTH BELMIECTBA.

2.Hab6monenue sBineHus AudGy3un B )KUIKOCTIX.

3.MccnenmoBanne 3aBUCUMOCTH CKOPOCTU TUGDY3HH OT TeMITepaTyphl.

IIpeomemmnuie pe3yibmamsl 00yueHUs
Ha ypoeéne 3anomunanusn

| ypoBenn

Hazvisamo:

e (hM3MUCCKYIO BEJIMYMHY U €€ YCIOBHOE 0003HaueHue: TeMieparypa (t);

e eMHUILIBI pu3nYeckux BeanuuH: °C;

e (huznueckue mpudOpbl: TEPMOMETP;

e TIOPSJIOK Pa3MEPOB M MACCHI MOJIEKYJT; YUCIIa MOJIEKYII B €IUHUIIE 00bEeMa;

e METO/IbI U3y4YeHHs (PU3UUYECKUX SIBICHUN: HAOMIOIeHUE, TUIIOTE3a, SKCIIEPUMEHT, TEOPHS,

MOJIEITUPOBAHHUE.
Bocnpouszsooums:

¢ ICTOPUYECKHUE CBEJICHNUS O Pa3BUTUU B3IJISIIOB HA CTPOCHNUE BEIIECTBA;
e OIIpeieNIeHus MOHATHI: MOJIEKyIa, aToM, Tuhdy3us;

e OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU CTPOCHHUSI BEIIECTBA.
Onucwvieame:

e siBJIeHUE AU Dy3un;
e XapakTep JIBUKEHUS MOJIEKYJ ra3oB, XKHUIKOCTEH U TBEP/IBIX TE;

e B3aMMO/CHCTBHE MOJICKYJI BCIICCTBA,



e JABJICHUC CMa4YuUBaHUA,
o KaITUJIJIAPHBIC SABJICHUS,

e CTPOCHHE U CBOMCTBA I'a30B, XKUJIKOCTEN U TBEPJIbIX TEIL.

Il ypoBensn

Bocnpouzeooumu:

MIPUMEPBHI, MO3BOJISIOIINE OLICHUTh PA3MEPBI MOJIEKYJI U YUCIIO MOJIEKYJ B €IUHUILIE
o0BeMa;

e ueto onbita Llrepua.
Onucvieamn:

e CIIOCOOBI U3MEPEHHS MACChl M Pa3MEPOB MOJICKYIT;

e onbIT [ITepHa.

Ha yposne nonumanus
| ypoBensn

IIpusooums npumepol:

° SIBJ'IGHI/II\/JI, MOATBCPKAAIOMIUX, 4YTO: TCJIa COCTOAT H3 YaCTHll, MCXKAY KOTOPbIMHU
CYIICCTBYIOT MNPOMCKYTKH, MOJICKYJIBI HAXOJATCA B HCIPECPBIBHOM XAOTHYECKOM JBWIKCHUU,
MOJIEKYJIbI B3aUMOJIEHCTBYIOT MEXLYy COOOI;

e SIBJICHUH, B KOTOPBIX HAOJIOAaeTCS CMaYMBaHUE M HECMAYHBaHHE.
Obvacuams:

e PE3YJIbTAThl ONBITOB, JOKA3BIBAIOIIMX, YTO TeJa COCTOAT W3 YACTHII, MEXKIy KOTOPBIMU
CYIIECTBYIOT TPOMEXKYTKH,

e PE3YJIbTAThl OIBITOB, JOKA3bIBAIOIIMX, YTO MOJIEKYJIbl HAXOMATCS B HEMPEPHIBHOM
Xa0THYECKOM JIBIKCHHUH (OPOYHOBCKOE IBHXKEHUE, TP DY3HUs);

e OPOYHOBCKOE JIBHKEHUE;

o muddysuio;

e 3aBUCUMOCTh: CKOPOCTH TU(GPY3UN OT TEMIIEpaTyphl BEIIECTBA; CKOPOCTU TUPPY3UU OT
arperaTHOTO COCTOSTHHSI BEIIECTBA; CBOWCTB TBEP/BIX TEJI, JKUIAKOCTCH U Ta30B OT UX CTPOCHUS;

e SIBJICHUS] CMAYMBAHUS U KalTWJUIIPHOCTH.
Il ypoBensn
ObvacHamb:

e OTIIMYHEC IIOHATHUA cpeﬂHeﬁ CKOpPOCTH TCIJIOBOT'O ABWIKCHUSA MOJICKYJI OT IIOHSATHA
cpenHeﬁ CKOPOCTH MCXaHHUYCCKOI'O ABMIKCHUS MaTepHaﬂLHOﬁ TOYKMH,

® PC3YyJIbTAThI OIIbITA HlTepHa;

¢ 3aBUCMMOCTDb BBICOTHI IIOAbEMA JKUAKOCTU B KAIIWIIAPE OT €€ IIJIOTHOCTHU U OT AUaMETpPa

Kanuusipa.
Ha ypoene npumenenusn ¢ munuuHulX CUIMYAUUAX
| ypoBensn
Ymems:

e UBMCPATH TEMIICPATYPY U BbIPpAKATh €€ 3HAUCHUC B I'palyCax HGHLCI/IH;
. O606H_[aTB Ha SMIIMPHUYCCKOM YPOBHC PC3YJIbTAThI Ha6J'IIO,I[aCMLIX OKCIICPUMCHTOB U
CTPOUTH UHAYKTHBHBIC BLIBObI;

e IPUMEHSATH MOJyYSHHBIE 3HaHUS K PEILICHUI0 KaUeCTBEHHBIX 3aj1ay.
Il ypoBenn
Ymemo:



o [IPUMCHATH IMMOJIYYCHHBIC 3HAHUA K 00BACHEHHIO HBHCHHﬁ, Ha6mo,uaeMbe B IIpUPOAC U B

OBITY.
Ha ypoene npumenenus 6 HeCmanoapmmuovlx CUmMyayusax
| ypoBensn
Obobwamo:

e [IOJIy4CHHBIE TPU W3YYECHHHM TEMBl 3HAHUA, NPEACTABIATh UX B CTPYKTYpUPOBAHHOM

BUIIE.
Ymems:

e BBINIOJIHATH 3KCIIEPUMEHTAJIbHBIE UCCIIE0BAaHNs, YKa3aHHBIE B 33/1aHUAX K naparpadam u
B paboueil TeTpaau (sBieHUE AUPPY3UH, 3aBUCUMOCTb CKOPOCTH AUPPY3UH OT TeMIepaTyphl,

B3aI/IMO)I€I\/’ICTBI/Ie MOJICKYJI, CMAaUUBAaHUEC, KallUJJIAPHBIC $IBJ'ICHI/I$[).

MexaHn4yecKkue CBOIMCTBA KUAKOCTeMH, ra3oB 1 TBepabIX TeJ (12 u)

| ypoBensn

JlaBrienue xuakocteit u ra3oB. OObICHEHNE TaBJICHUS KUIKOCTEH U Ta30B HA OCHOBE
MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHU CTPOSHHUS BEIIECTBA.

[Tepenaua naBieHus )KUAKOCTIMH U razaMu. 3akoH [lackas. JlaBneHue B )KUIKOCTH U
raze. CooOmaroruecs: cocyabl. [ mapaBnuyeckas MamuHa. [ uapaBindeckuii mpecc.
MaHoMeTpBHI.

AtMmocdepnoe nasnenue. Mamepenue atmocdepHoro nasnenus. bapomerpsl. Biusaune
aTMOC(EepHOTO TaBJICHUS HA KUBOM OpraHu3M.

JlelicTBUE KUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. 3aKOH Apxumenaa. Y cloBUs
maBanus Tell. MisMenenune armocdepHoro nasieHus ¢ Beicotoi. [1maBanue cymos.
BosznyxomiaBanue.

Crtpoenue TBepabIx Ten. Kpucrammmaeckue u amopdHbie Tena. ledhopmanus TBepabixX TEl.
Buner nedopmanuu. CBoiicTBa TBEpAbIX TE: YIPYTOCTh, HPOYHOCTb, MIIACTUYHOCTh, TBEPIOCTD
TBEPJBIX TEI.

@®poHTAJbHbIE J1a00paTOPHbIE PAdOTHI

1. 3mepeHne BHITATKMBAIONIEH CUITBI.

2. VI3yuenue yCcioBUH TUTaBaHUS TEI.

JlaGopaTopHble ONBITHI

4. HabmroieHne pocTa KpUCTalIoB.

5.U3yuenue Bu0B AehopMaliy TBEPAbIX TeEIl.

IIpenMeTHBIE PE3VIbTATHI 00VUEHHS
Ha ypoene 3anomunanusn

| ypoBeHn

Haszvisams:

e pu3MUCCKUE BEIWYMHBI M WX YCIOBHbIe 0003HaucHus: nasicHue (pP), oovem (V),
wIoTHOCTH (p), cuna (F);

e JIMHMUIIBI TIEPEYHCICHHBIX BBIIIE (PU3MUECKUX BEITUYHH;

e pu3nyeckre Npudopbl: MAaHOMETp, HapoMeTp;

e 3HaYEHNE HOPMAIILHOTO aTMOC(HEPHOTO IaBICHUSI.
Bocnpouszeooums:

e OTIpe/ieNIeHUs] MOHATUI: aTMOc(epHOe NaBlieHHe, aeopmaius, ynpyras gedopmanus,

I1aCcTH4YCCKas ,[[C(bOpMaI_[I/IH;



e (DOPMYIIBI: JaBICHUS )KUIKOCTH HA THO U CTEHKH COCY/Ia; COOTHOIICHHS MEX]Ty CHIIaMH,
JEUCTBYIOIIMMHM HA MOPIIHA TUAPABIMYECKOM  MAIIMHBL, M  IUIOUIAJbI0  TMOPUIHEW;
BBITAJIKMBAIOIICH CHIIBI;

e 3aKoHbI: [lackamns, Apxumena;

e YCIIOBUS TUTABAHUS TEJL.
Onucvieams:

e OMIBIT TOppUYEIIIN [T0 U3MEPEHUIO aTMOC(EPHOTO JTaBICHUS;
e OMBIT, JOKAa3bIBAIOIIMN HAJIUYUE BBITAIKUBAKOIICH CHIIbIL, JACHCTBYIOLIEW Ha TeIo,

MOTPYKEHHOE B JKHJIKOCTbD.
Pacnosnasamy:

e pa3NUYHbIC BUBI JeOpPMAIIHN TBEPIBIX TEII.
Il ypoBensn
Hazvieams:

e (hu3MUeCKrEe BETMYMHBI U UX YCIOBHBIE 0003HAaUEHMs: MeXxaHudeckoe Hampsukerue (Q),
moxayinb FOura (E), otHocutensHoe ynnuHenue (Al);

e CJIMHHMIIBI TICPEYNCIICHHBIX BBINIE (U3NYSCKUX BEITHUNH.

e Bocnpoussooums:

e OTIpE/ICJICHNUS OHSITHUI: MEXaHUYECKOE HANpshKEHUE, peJies MPOYHOCTH;

e hopMyIIBI: COOTHONICHHUS PabOT MaJIOTO W OOJBIIOTO TMOPIIHEH THAPABIMYECKON
MamHbl, KIIJ[ ruppaBinueckoil MamiMHbl, MEXaHUYECKOTO HANpPSKEHHS, OTHOCHUTEIBHOIO
yUTMHEHUS], 3aKkoHa ['yka;

e «30JI0TO€ TIPABUJIIOY» MEXAHUKU;

¢ 3aKOH ['yka.

Ha yposne nonumanus
| ypoBeHn

IIpusooums npumepul:

e OIIbITOB, WJUIFOCTPUPYIOHIIHNX 3dKOH HaCKaJ'IH;

e OIIBITOB, JOKAa3bIBAIOIINX 3aBUCHUMOCTD JABJICHHA ) XUAKOCTH HAa JHO M CTCHKHU COCyla OT
BBICOTEI CTOJ10a KHUIKOCTH U OT €€ IIJIOTHOCTH,

. coo6ma}omnxc;1 COCYIOB, UCIIOJIb3YCMbIX B 6LITy, B TCXHHYCCKHX YCTPOﬁCTBaX;

e PA3JIUYHBIX BUJIOB Jie(hOpMAIIHH, POSIBIISIONIUXCS B IPUPOJIC, B OBITY M B TPOU3BOJICTBE.
ObvacHamb:

e IPUPOAY JaBJIEHUS ra3a, €ro 3aBHCUMOCTb OT TEMIEpaTypbl U 00beMa Ha OCHOBE
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH CTPOEHHUS BELIECTBA,

e IIPOLIECC TIE€pPEauM JaBJICHUS JKUIAKOCTSIMM M Ta3aMHd Ha OCHOBE HMX BHYTPEHHErO
CTpOEHUS;

¢ HE3aBHCHMOCTb JIaBJICHUS )KUJKOCTH Ha OJTHOM U TOM K€ YPOBHE OT HaIlpaBJICHUSI,

* 3aKOH COOOIIAIOIINXCS COCY/IOB;

e IPUHIUI JeHCTBUS THAPABINYECKON MAITUHBI;

e YCTPOICTBO M MPHUHUMI JAEHCTBUS: THAPABIMYECKOTO Ipecca, PTYTHOTrO OapomMeTrpa U
O6apoMeTpa-aHepou/a;

e IPUPOAY: ATMOC(EPHOTO JAABICHUS, BBITAIKUBAIOIIEH CUJIBI M CHIIBI YIIPYTOCTH;



e [JIABAHUE TEJL,

e OTJIMYUE KPUCTAJUIMYCCKUX TBEP/BIX T OT aMOP(HBIX.

Buwigsooums.:

e (OpMYITYy COOTHOIICHUS MEXIY CHUJIAMHU, JCHCTBYIOIMMH Ha TMOPIIHH TUAPABINYCCKOMN

MAIIUHBI, ¥ IJIOMAIbI0 TIOPITHEH.
Il ypoBensn
Obvacuams:
e AHU30TPOTHUIO CBOMCTB MOHOKPHCTAJIIOB;
e XapaKTep 3aBUCUMOCTH MEXaHUYECKOTO HAMPSKEHHS OT OTHOCHTEIHHOTO YITHHCHHUS.
Buvisooums:
e HCIIOJIL3YS METOJT MOJCIUPOBaHUs, (DOPMYIIBI: TaBJIICHUS JKUIKOCTH HA JTHO W CTCHKH

COCy/JIa, BBITAIKUBAIOIICH (apXUMEI0BOM) CUITBI;
e COOTHOIIIEHHE PabOT, COBEPIIIAEMBIX MOPIIHIMH THIPABINYECKON MAIIHHBI.
Ha yposne npumenenus 6 munuuHwvlx CUmyayusax

| ypoBensn
Ymems:

e UIBMCPATH: JAaBJICHUC XHUJKOCTH Ha JHO M CTCHKH COCYy/a, aTMOC(bepHOe JaBJICHHUEC C

MOMOII[bIO OapoMeTpa-aHepOu Ia;
® DOKCIICPUMCHTAJIbHO YCTaHABJIWBATh. 3aBUCUMOCTD BBITaJ'IKI/IBaIOHIeI\/II CHJIBI OT INIOTHOCTHU

KHUAKOCTU U 00beMa MOTPYKEHHOM YacTH Tena, yCIOBHS IJIaBaHUs Tell.
Ilpumenamo:
e 3akoH [lackans Kk 0OBbsICHEHUIO SBJICHUM, CBA3aHHBIX C NIepeade JaBIeHUs KUAKOCTIMHU

U ra3ami;
e (hopMyIIBI: Ul pacyera JaBJiCHMs raza Ha JHO U CTEHKU COCYZa; COOTHOUICHUS MEXIY

CHJIaMU, ﬂeﬁCTByIOHIHMH Ha IIOPHIHH rHﬂpaBHquCKOﬁ MallliHbI, W INIOMIAAbIO HOpH.IHGfI;

BBITAJIKUBAIOIIEH (ApXUMEIOBOM) CHIIBI K PEIICHUIO 3a71a4.
Il ypoBensn
Ymems:

e BBIPAIIMBATh KPUCTAIUIBI U3 HACBIIIEHHOTO PACTBOPA COJIEH.
Ipumensame:
e COOTHOIIIEHUE MEXK]1y BBICOTON HEOJHOPOAHBIX KUIAKOCTEH B COOOIIAIONINXCS COCYAAX U

UX IJIOTHOCTBIO K PELICHUIO 3a/1a4;
e «30510TO€ TpaBmwio» MmexaHuku u dopmyny KIIJ[ k pacueram, cBsizaHHBIM C pPabOTOM
TUIPABINYECKON MAIlIUHBI.
Ha ypoene npumenenus 6 Hecman0apmmuvlx CUmMYyauuax

| ypoBensn
Obobwamo:

e «30JI0TO€ TIPABUJIO» MEXAHUKU Ha PA3IUYHBIE MEXaHU3MBI (THApaBINYECKas MAIIUHA).

Ipumenamo:

e METOJI MOJEIUPOBAHUS TPU TMOCTPOCHUH IEAYKTUBHOTO BbIBOJAA (OPMYN: IaBJICHUS
XKUJKOCTU HA IHO U CTEHKU COCY/Ia, BHITAIKUBAIOIIEH (ApXHUMEI0BOM) CUITBL.

HUccneoosame.:

e YCJIOBUA ITIJIAaBaHUA TCIL.



TensioBbie siBjeHus (12 4)

| ypoBensn

TennoBoe paBHOBecue. Temmneparypa u ee usmepenue. [lkana Llenscus. AbcontoTHas
(TepMoaMHAMUYECKast) IIKaIa TemMreparyp. AOCOTIOTHBIN HYIb.

Buyrpennsis sueprus. J[pa cocoba u3aMeHeHuss BHYTPEHHEH dHEPruu: TeIvionepeaada u
pabota. Buzpl Teruionepeaayn: TEIIONPOBOAHOCT, KOHBEKIIUS, H3mydeHne. KomnuecTBo
TEIUIOTHI. Y JieJIbHAs TEIUIOEMKOCTD BEILIECTBA. Y IelbHAs TEIUIOTa CTOpaHus Torusa. [lepBbii
3aKOH T€PMOJUHAMUKH.

®poHTaNbHBIE 1a00paTOPHbIE PadOTHI

| ypoBensn

3. CpaBHEHHE KOJIMYECTB TEIUIOTHI PH CMEIIMBAHUH BOBI PA3HOU TEMITEPATYPHI.

4. VI3mepeHue yaelnbHOM TEII0EMKOCTH BEIIECTBA.

JlabopaTopHbIe ONbITHI

| ypoBeHb

6.Hab6moienue TemnonpoBoAHOCTH BOJbI U BO3AyXa.

7.HabntoieHue KOHBEKIIUHU B )KUIKOCTSAX U ra3ax.

8.M3Mmepenue ynenpHOl TEMI0ThI IUIaBICHUS JIb/IA.

9.Habmroienne 3aBUCHMOCTH CKOPOCTH UCTIAPEHUS KUIKOCTH OT POJIa KHUIKOCTH,
IUJIOLIA/IA €€ TIOBEPXHOCTH, TEMIIEPATYPhI U CKOPOCTH YAaJleHUS apOB.

10.13mepenune BIa)KHOCTH BO31yXa.

Il ypoBensn

Habntonenue n3MeHneHus: BHyTpeHHEN SHEPrUM Teja MpU COBEPIICHUH PabOThI.

IIpeamerHbie pe3yabTaThbl 00yUYeHUs

Ha ypoene 3anomunanus

| ypoBenn
Haszvieamo:

o (hu3nyeckrue BETUYMHBI M UX YCIOBHBIC 00o03HadeHUs: Temmneparypa (i, T), BHyTpeHHsA
seprus (U), kommyectBO TermioThl (Q), yaenbHas TEIJIOEMKOCTh (C), yAelbHas TeIioTa
cropanus Toruiuea (q);

e CIMHUIIBI TICPEUNCIICHHBIX BhIIIE (U3NICCKUX BEITHYHH;

e (hu3nyeckue MpUOOPHI: TEPMOMETP, KAJTOPUMETP.
HUcnonvzosams:

e [IpHU OIMMCAHUHU SIBJICHUH TTOHSTHS: CUCTEMA, COCTOAHHUC CUCTCMBI, IIapaMCTpPbl COCTOAHUSA

CUCTEMBI.
Bocnpouzeooumy:

e OIIPCACIICHUA MOHSITHH: TEMJIOBOE ABUIKCHUC, TCIIJIOBOC PABHOBCCHUC, BHYTPCHHAA
OHEprus, TCIUIONCpEaAaa, TCIIONPOBOAHOCTD, KOHBCKIUSA, KOJIUYCCTBO TCIUJIOTHI, YACJIbHAA
TCIINIOCMKOCTD, YACJIbHAA TCIJIOTA CTOPAHUsA TOIJINBA,

. (I)OpMy.]'ILI UL pacdeTa KOJIHMYECTBA TCIIOTHI, HGO6XO):[I/IM01"O UIL Harpe€BaHusg WU
BBLACIACMOIO TIpHU OXJIAKIACHUHN TECJa, KOJHMYECTBA TCIJIOTHI, BBIACIACMOIO IIpU CrOpaHUn
TOIIJINBA,

e hopMyIHUPOBKY U (pOpMYITy IEpPBOTO 3aKOHA TEPMOAMHAMHUKH.
Onucvieamn:

e OIIBITBI, WJUIFOCTPUPYIOMIUC. U3MCHCHUC BHy’TpeHHeﬁ OHEPruun TCJIa IPpU COBCPHICHHUUN
paGOTLI; SABJICHUA TCTIJIONMTPOBOAHOCTHU, KOHBCKIIUH, U3JTYYCHHA,

e OIIBITHI, ITO3BOJIAIOIINME BBCCTH ITOHATHEC yIlCJ'IBHOfI TCIINIOCMKOCTH.



Paznuuams:

e CTI0COOBI TETIoNepeIayuu.
Il ypoBensn
Bocnpoussooumu:

e OIIPCACIICHUA MIOHSTHMN: CUCTEMa, COCTOSAHHUC CHUCTCMBbI, IIapaMCTPbl COCTOAHUA,

abcoroTHAs (TepMOIMHAMHUYECKAs ) TEMIIepaTypa, aOCOIFOTHBIN HYIIb TEMIIEPATYP.
Onucvisams:

e IIPUHLIUII TOCTpOeHus mKan Papenreiita u Peomropa.
Ha yposene nonumanus

| ypoBensn

IIpusooums npumepol:

e U3MEHEHHUS BHYTPEHHEH 3HEPTrUHu Tesa MpH COBEPILIEHNUU paboThI;
¢ U3MEHEHHUs BHYTPEHHEN SJHEPTUU IIyTEM TEILIONEPEIadu;

e TETUIONIPOBOHOCTH, KOHBEKITUH, U3ITyICHHS B TIPUPOJIE U B OBITY.
Obvacuams:

e 0COOCHHOCTD TEMITEPATyPhI KaK IMapaMeTpa COCTOSIHHS CUCTEMBI,

e HEJIOCTATKH TEMITEpaTypPHBIX IITKAJ;

e IPUHIIUAT TTOCTpOeHUs mKanbl [lenbcust m abcomOTHON (TEPMOTUHAMUYECKON) TITKAJIBI
TeMIeparyp;

e MEXaHU3M TEIIONPOBOJHOCTH U KOHBEKIIUU;

e (hU3MUECKUN CMBICII MMOHATHI: KOJIMYECTBO TEIJIOTHI, yeIbHAas TEIIOEMKOCTh BEIIECTBA;
yAeIbHas TeIIOTa CropaHusl TOIUINBA,

e IPUUMHY TOTO, YTO MPU CMENIMBAHUH TOPSUYEH U XOJIOAHON BOJbI KOJIUYECTBO TEIUIOTHI,
OTJAaHHOE TOpSYEH BOJOM, HE paBHO KOJIMYECTBY TEILJIOTHI, MOJYYCHHOMY XOJOJHOM BOJOM;

e IPUUMHY TOTO, YTO KOJMYECTBO TEIUIOTHI, BBIJCIMBIIEECS MPU CrOPAaHUU TOIUIMBA, HE

PaBHO KOJUYECTBY TEILJIOTHI, TOJYYCHHOMY IIPH 3TOM HAarpeBaeMbIM TEJIOM.
Jlokaszvlieams.

e4TO Teia O0O0JaaloT BHYTPEHHEW »SHEprueil; BHYTPEHHsSI DHEPIrHUs 3aBUCUT OT
TEMIIepaTyphbl U MacChl TEJa, a TAKXKE OT €ro arperaTHOro0 COCTOSIHUS U HE 3aBUCHUT OT JIBHKEHUS

TeJa Kak IeJIOT0 M OT €r0 B3aMMOCUCTBHS C IPYTHMHU TEIIaMH.
Il ypoBensn
Bwvisooums:

e (hopmyIy paboThI Ta3a B TEPMOJUHAMUKE.

Ha ypoéne npumenenus 6 MUnRUYHbIX CUMYAUUAX
| ypoBensn

Ymems:

e [ICPCBOJUTL 3HAUYCHUC TCMIICPATYPhI U3 I'PaAyCOB HCJ'ILCI/ISI B KCJIbBUHBI 1 06paTHO;
e [10JIb30BATHCA TEPMOMETPOM;,
® SKCIICPUMCHTAJIbHO U3MEPATH: KOJIUYCCTBO TCIJIOTHI, TOJTYUYCHHOC HJIM OTAAHHOC TCJIOM;

YEIbHYIO TEIJIOEMKOCTh BEIIECTBA.
Ipumenamo:

e 3HAHUSA MOJ'ICKyJBIpHO-KHHCTPI‘-IGCKOfI TCOpHU CTPOCHHA BCHICCTBA K 0OBSICHEHHIO

MIOHATHS BHYTPEHHEHN YHEPIUY;



e (hOpMYIIBI JUIS pacyeTa: KOJUYECTBA TEIUIOTHI, MOJYYCHHOTO TEJIOM IPH HArpEeBaHUU H
OTHAHHOTO MPH OXJIAXKIECHUH; KOJUYECTBA TEIJIOTHI, BBIAEISIOIETOCS IPU CTOPAHUM TOIUIMBA, K

pELICHUIO 3a/1a4.
Il ypoBensn
Ymemo:

® BBIYUCIIATh IMOIPCIIHOCTb KOCBCHHBIX I/ISMepCHI/Iﬁ Ha IPUMCPE U3MCPCHUA }’IICJII)HOI;'I

TEIJIOEMKOCTH BEILECTBA.
Ipumenamo:

e (hopmyITy pabOTHI Ta3a B TEPMOIUHAMHUKE K PEIICHUIO TPEHUPOBOYHBIX 3a/1a4;
e ypaBHEHUE TEIUIOBOTO OajaHca IPH PEIISHUH 33/1a4 Ha TeTUI00OMEH;

e NIEPBBIN 3aKOH TEPMOJAMHAMUKH K PEIICHUIO 3a/1a4.

Ha yposene npumenenus 6 HeCmanoapmmuovlx CUmMyayusax
| ypoBensn

Ymemo:

e YUUTHIBATh SIBJICHUS TEIUIONMPOBOJHOCTH, KOHBEKIMM M U3IYYEHHUsS NpU PpEHICHUH
MPOCTBIX OBITOBBIX MPOOJEM (COXpaHEHHE TeIula WM XO0JIOAA, YMEHbIIEHHE WIH YCUJICHHE
KOHBEKIIMOHHBIX NOTOKOB, YBEJIMUYEHUE OTpa)XKaTeJbHOW MU TMOIJIOMIATEIbHOW CHOCOOHOCTH
MTOBEPXHOCTEN);

e BBINIOJIHATh  AKCIEPUMEHTAJIbHOE HCCIEAOBAHUWE TPU  HCIOJB30BAHUU YaCTHYHO-

ITOUCKOBOTO METO/IA.
Obobwamo:

e 3HaHHUA O crI0cO0aX M3MEHEHUS BHYTPEHHEHN SHEPTUM U BUJaX TeIUIoNepeayn.
Cpasnusamo:

e CIIOCOOBI U3MEHEHUS! BHYTPEHHEN SHEPruH;

e BHJIBI TEIUIONIEPEIAUH.
Il ypoBensn
Ymems:

e BBITIOJIHATH UCCIICIOBAHMS MPU MTPOBEACHUH JIA0OPATOPHBIX padOT.
HN3MeHeHHe arperaTHbIX COCTOSIHUI BemecTBa (6 1)

| ypoBeHn

[InaBnenue u orBepaeBanue. Temneparypa IIAaBICHUS. Y IeIbHAs TEIJIOTA TUIABJICHUS.

Hcnapenne n xonaeHcanus. Haceimennsiil nap. Kunenue. 3aBUCMMOCTD TeMIIEpaTyphbl
KUIIEHUS OT JaBJIeHUs. Y AeibHas TeIoTa napoobpasoBanus. BiaxHocTs Bo3ayxa. M3mepenne
BIIQXKHOCTH BO3/yXa.

Il ypoBenn

Temneparypnsie mkainsl Qapenrenita u Peomropa.

Pabota raza npu paciupeHuH.

IIpeameTHble pe3yabTaThl 00VYeHUs

Ha ypoeéne 3anomunanusn

| ypoBensn

Haszvieamo:

e ()M3MUECKUE BEIIMYMHBI U UX YCIOBHBIC 0003HAUCHHUS: y/IelibHAs TerioTa rmiasieHus (#),
ylenbpHas TeroTa napoodpasosanus (L), abcomoTHas BIaXHOCTh Bo3ayxa (#r), OTHOCUTENbHAs

BIIQKHOCTB BO3/yXa (#);



e CAMHUIBI ICPCUUCIICHHBIX BBIIIC (1)I/I3I/I‘-IGCKI/IX BCIIMYHH,

e pu3nUECKre MIPUOOPHI: TEPMOMETP, TUTPOMETP.
Bocnpoussooumu:

e OTIPEJICIICHUS] TOHSATHH: IUJIABJICHHE ¥ KPUCTAUIM3AIUs, TEMIEparypa IUIaBJICHUS
(kpucTayuzanuu), yaelbHas TEIJIoTa IUIaBlieHUs (KpUCTAJUIM3allud), MapooOpa3oBaHue,
WCIapeHue, KUICHUE, KOHICH CAIUs, TeMIleparypa KUMeHus (KOHIACHCAINN), YAeIbHas TEIUIoTa
napooOpa3zoBanusl (KOHICHCAIIMHM), HACBHINCHHBIA Iap, aOCOJIOTHAs BIAKHOCTh BO3/AyXa,
OTHOCHUTEIIbHAS BJIQKHOCTH BO3/IyXa, TOYKA POCHI,

e GOpMyNBI IS pacyeTa: KOJHYECTBA TEIUIOTHI, HEOOXOAMMOTO /ISl TUIABIICHHS
(KpucTayiM3anum); KOJIMYECTBA TEIJIOTHI, HEOOXOAUMOTO JUIisi KHUIEHUs (KOHACHCAINH);
OTHOCHTEIIEHOU BIQKHOCTH BO3yXa;

e TpaMKM 3aBUCHUMOCTH TEMIIEpATypbl BEIIECTBA OT BPEMECHH TIPH HarpeBaHUU

(oXJMaXIeHUHN ), TITABJICHUH (KPUCTAITU3AINN ), KUTICHUH (KOHJICHCAIIUH ).
Onucvlieams:

o Ha6J'IIO,JIaeMBIe SABJICHHA NPEBpallCHUS BEOICCTBA M3 OJHOTO arp€raTHoro COCTOSHUSA B

Ipyroe.
Il ypoBensn

Bocnpouzeooums:

e TIOHSATHE TUHAMUYECKOTO PaBHOBECHUS MEKIY JKUIKOCTHIO U €€ TIapOM.
Ha ypoene nonumanus

| ypoBenn

Ipusooums npumepwi:

e arperaTHbIX MPEeBpalIeHUI BellecTBa.
O0vscHAMb HA OCHO8E MONEKVIAPHO-KUHEMUYECKOU Meopuy cCmpoeHuUs 8euecmad u
9Hep2emu4eckux npeocmasieHulL:

e [IPOLECCHI: IUIABJICHUA W OTBEPACBAHUA KPUCTAUIMYCCKUX TCJ, ILIAaBJICHUA U
OTBCPJACBAHUA aMOp(l)HBIX TECII, Hap006p330BaHI/IH, HUCIIApCHU, KUIICHUA U KOHACHCAINH,

o [IOHMKCHUE TEMIICPATYPHI ) KUAKOCTU ITPU UCIIAPCHUU.
ObwscHAmMb HA OCHOGE MOﬂekyﬂ}ZpHO'KuHemuH€CKOﬁ meopuu cmpoeHnusl eewecmea.

¢ 3aBUCUMOCTB CKOPOCTHU HUCHAPCHUA KUIKOCTHU OT €€ TCMIICPATYPhl, OT poJa KUAKOCTH,
OT ABUIXKCHUA BO3YyXa HAA IOBEPXHOCTBIO KUJAKOCTH;
. O6paSOBaHI/IC HACBIIICHHOTI'O I1apa B 3aKPBITOM COCYJC,

e 3aBUCUMOCTb JIABJICHUS HACBIIEHHOTO Mapa OT TEMIIEPATYPHI.
ObvacHamb:

01"pa(1)I/IKI/I 3aBUCUMOCTH TEMIICpaTypbl BCHICCTBA OT BPCMCHU IIpU €ro IIJIaBJICHUH,
KpuCTalJIn3allun, KUIICHUU U KOHACHCAIIUH,
. (I)I/IBI/ILIGCKI/II\;I CMBICIT HOHSTHIA: YACIbHAA TCIIOTA IIJIABJICHHUSA (KpI/ICTaJIJII/I3aI_[I/II/I),

yJIieJIbHAs TEIJI0Ta MapooOpa3oBaHusl (KOHICHCAIINN ).
Il ypoBenn
Obvsacuamn:

® 3aBUCUMOCTDb TCMIICPATYPhI KUIICHUA OT JAaBJICHUS,

¢ 3aBUCHMOCTb OTHOCHUTEJIbHOM BIAXXHOCTU BO3/lyXa OT TEMIEPATYPHI.
Tlonumameo:



e JTO INIABJICHHUC W KpUCTAJUIM3allUA, UCIAPCHUC M KOHACHCAUUWA — IIPOTHUBOIIOJIOXHBIC

IIPOLIECCHI, TPOUCXOISIINE OJTHOBPEMEHHO.
Ha ypoene npumenenus 6 munuuHwvlx CUmyayusax
| ypoBensn
Ymemo:

e CTPOHUTH TpapuK 3aBUCHMOCTH TEMIIEPAaTyphl Tella OT BPEMEHU IPH HarpeBaHHH,
IIJIABJICHUH, KUIIEHUH, KOHJICHCALlUH, KPUCTAJUIM3ALUHU, OXJIAXKICHHH;

e HAXOJIUTh U3 rPa(h)MKOB 3HAUCHHSI BEJIMUMH U BHIIOTHATH HEOOXOAUMBIE PACUETHI,

e ONpENIENATh IO 3HAYEHUIO a0COJIOTHOM BJIAXXHOCTU BO3AYyXa, BBINALET JU poca IpH

MMOHMKEHUHU TEMIIEPATypPhI 10 ONPEICICHHOTO 3HAYCHHS.
Ilpumenamo:

o (hopMymBI: I pacdeTa KOJUYECTBA TETUIOTHI, MOJYYEHHOTO TEJIOM MPHU TIJIABICHUU WU
OT/IAHHOTO TIPU KPUCTAJUTH3AIMY; KOJIHYECTBA TEIUIOTHI, TIOJYYEHHOTO TEJIOM IPH KUTICHUH WITH

OTJIAHHOTO NPH KOHJIEHCAIIMH; OTHOCUTEIBHOMN BIaKHOCTU BO3yXa.
Il ypoBensn
Ilpumenamo:

e ypaBHEHHUE TEIJIOBOro OajaHca MpHU pacyeTe 3HAYEHUI BEIMYMH, XapaKTepU3YIOIINX

MIPOLIECCHI JIaBIeHUS (KPUCTAJUIM3AINH), KUTIEHUS (KOHJIEHCAIINH).
Ha yposene npumenenus 6 HeCmanoapmuovix CUmMyayusax
| ypoBenn
Obobwamo:

e 3HaHUA 00 arperaTHpIX MPEBpPALICHUIX BEUIECTBA U MEXaHU3ME UX MPOTEKaHUS;
e3HaHHUA 00 YyAEIbHBIX BEJIMYMHAX, XapaKTEPU3YIOIIMX arperaTHble IpeBpaIleHUs

BelecTBa (yaelbHas TeIUIOTa TUTABJICHHUS, YACTbHAs TEIUIOTa MapooOpa3oBaHus).
CpasHusamy:

e YIENbHYIO TEIUIOTY IUIaBiACHUs (KPUCTAIIM3ALUU) U YACIbHYIO TEIUIOTY KHUIICHUS
(xoHAeHcanuu) 1o rpapuKy 3aBUCUMOCTH TEMIIEPATyphl Pa3HbIX BEIIECTB OT BPEMEHHU;

e [IPOIIECCHI UCTIAPEHUS U KUTICHUSI.
TemioBble CBOMCTBA ra3oB, KUAKOCTEN M TBePAbIX TeJ (4 4)

| ypoBeHn

3aBUCHMOCTb JIaBIICHUS T'a3a IaHHOM Macchl OT 00beMa U TeMIepaTypbl, 00bema raza
JAHHOU MAacChl OT TEMIEPATYPhI (KAaUeCTBEHHO).

[IpuMeHeHHe ra3oB B TEXHUKE.

TennoBoe paciMpeHne TBEPbIX TSN M KUIKOCTEH (KaueCTBEHHO). TeroBoe pacimpeHue
BOJIBI.

[punnune! padote! TermnoBbix MamuH. KITJ[ TernoBoit MamuHel. [IBurarens BHyTPEHHETO
CropaHusi, mapoBas TypOUHa, XOJOUIIbHASA MallliHA. TemIoBbie ABUTATENH U OXPaHa
OKpyxaromieit cpeapl. OCHOBHBIE HAIIPABIEHUS COBEPIIICHCTBOBAHUS TEIIOBBIX JIBUTaTelNEH.

Il ypoBenn

@opMmyIbl TEIIOBOTO PACHIMPEHUS )KUIKOCTEH 1 TBEPbIX TeEll.

IIpeaMeTHBIE PE3VJIbLTATHI 00YUYEHHS

Ha ypoeéne 3anomunanusn

| ypoBensn

Haszvieams:

e GU3MYECKUE BEIUYMHBI M HMX YCIOBHbIE 0003HaueHus: paaBieHue (P), oobem (V),

temmneparypa (T, t);



o SJMHMUIIBI ATUX PU3NYECKUX BenuuuH: [1a, M3, K, °C;
e OCHOBHBIC YaCTH JHO0O0r0 TCIUIOBOTO JBUTATEIIS;

 npumepHoe 3nadenue KI1J[ qBuratens BHyTpEHHETO CTOpaHuUs M IapOBOW TYpOHHBEI.
Bocnpoussooumu:

o (hOPMYJIBL: JIMHEWHOTO paciupeHus TBepasix Tel, K[ reroBoro apurarens;

e OIpENIETICHUS IOHATHIA: TETI0BOM ABurarTens, KIIJ[ TeroBoro neuraresns.
Onucvieams:

e OIIBITHI, ITO3BOJIAOIINEC YCTAHOBUTL 3aKOHLI UACAJIBHOT'O ra3a,

e YCTPOMCTBO JBUTATENSI BHYTPEHHETO CTOPAHUSI M ITAPOBOM TYpOUHBI.
Il ypoBensn
Hazvieams:

e (DM3MUECKYIO0 BEJIIMYMHY U €€ YCIOBHOE 00O3Ha4YeHHE: TeMIepaTypHbIH KO3PPHUIIMEHT
o0bvemMHoro pacmupenus (B);

e eIMHUIIBI (PU3NYECKUX BEJTUUMH: rpaz:'l i KL,
Bocnpouzeooumy:

e OTIpE/ICNICHUS IOHATUN: aOCOTIOTHBIN HYJIb TEMIIEPATYPHI.
Ha yposene nonumanus | ypoBenn
IIpusooums npumepol:

e OIBITOB, MO3BOJISIONMINX YCTAHOBUTH TSI Ta3a TAHHOW MacChl 3aBUCUMOCTH JIaBJICHHS OT
o0bemMa MpH MOCTOSIHHON Temmeparype, o0bemMa OT TeMIepaTypbl MPH MOCTOSHHOM JaBJICHHH,
JABJICHUS OT TEMIIEPATyphl IPU MOCTOSTHHOM 00BbEME;

e yyeTa B TEXHUKE TEIJIOBOTO PAaCHIMPEHUS TBEPBIX TEI;

e TEIUIOBOTO DACHIMPEHUsT TBEPIbIX TeNl W KHUIKOCTEH, HaOI0IaeMoro B MpPUPOJE H

TEXHUKE.
ObvacHamb:

e T'a30BbIC 3AKOHBI HA OCHOBE MOHGKYHHpHO'KHHCTquCKOfI TECOPHHU CTPOCHUS BCIICCTBA,

e IIPUHIIUI PAOOTHI ABUTATENISI BHYTPEHHETO CrOpaHus U apOBOM TypOUHBI.
Tlonumams:

e I'paHUIIbI IPUMCHHUMOCTH I'a30BBIX 3aKOHOB;

e [I0YCMY U KaK YYHUTBIBAIOT TCIIJIOBOC PACHIMPCHUC B TCXHUKCE,

. HeO6XOI[I/IMOCTB Haan4dusa XO0JO0AUJIbHHKA B TCIIJIOBOM ABHUIATCIIC,

® 3aBUCUMOCTDb KHI[ TCIUIOBOIO  ABUIATCII OT  TCEMIICPATYPblI  HArpeBaTeiid U

XOJIOIUJIbHUKA.
Il ypoBensn
ObvacHamb:

¢ CBSI3b MEXKIY CpeJHEH KWHETUYECKOW DJHEPrued TEIUIOBOTO [BWKCHHUS MOJEKYI H
a0COJIIOTHON TeMITepaTypoii;

e (hu3HUECKU CMBICT aOCOIOTHOTO HYJSI TEMIIEPATYPHI.
Tlonumameo:

e CMBICJI TOHSTHH: TeMIeparypHblii ko3dduimeHt pacmmpeHus (00beMHOTO U
JTUHEIHOTO0);

o [IPUYUHY pa3JINUUA TCIJIOBOI'O PACIIUPCHHUA MOHOKPUCTAJUIOB U MOJIMKPHUCTAJIIIOB.
Ha YPDO6HE NPUMEHEHUA 6 MUNRUYHDBLX cCumyauuix



| ypoBensn
Ymemo:

e CTPOMTH M YUTATh TpauKH n30mporeccos B koopauHarax p, V;V, Tup, T.
Ipumenamo:

e (hOpMYIIBI Ta30BBIX 3aKOHOB K PEIICHHIO 3a/1a4.

Ha yposne npumenenus 6 HeCmaHOAPMHBLX CUMYAUUAX
| ypoBensn

Obobuwamo 3nanusi:

e O I'a30BbIX 3aKOHAaXx;

e O TCIJNIOBOM paCIMPCHUH Ia3os, )KPII[KOCTGﬁ TBECPABIX TCII;
e O rpaHrMlax MPpUMEHUMOCTHU (1)I/ISI/I‘I€CKI/IX 3aKOHOB;

e 0 poH (GU3UUECKON TEOPHH.
Cpasnusamo:

e I10 l"pa(bI/IKaM nmpouecCcoB M3MCHCHUSA COCTOAHUA MACAJIBHOIO TIa3a HCEWU3MCHHLBIC

mapaMETpPbl COCTOSAHUA ITPU ABYX U3MCHAIOMIMUXCA IMMapaMETpax.

DuekTpuyeckue siBjieHus (6 1)

| ypoBensn

DIEKTPOCTATUYECKOE B3aUMOJICHCTBUE. DIEKTPUUECKUI 3apsal. J[Ba poJa JIeKTpHYECKUX
3apsA0B. DIEKTPOCKOII.

JIuckpeTHOCTh 3eKkTpuueckoro 3apsiga. CTpoeHue aroma. ODJEKTPOH H  MPOTOH.
DJIEeMEHTAPHBIN ANEKTPUUECKUHN 3apsi. DNEKTpU3alus Tell. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsja.

DnekTpuyeckoe noJie. HanmpspkeHHOCTh 3leKTpUuyYecKoro mojsd. JIMHUM HanmpshKeHHOCTH
aneKkTpudeckoro nosis. [I[poBogHUKY, TUANEKTPUKU U TIOTYITPOBOIHUKH.

VY4er u UCToIb30BaHUE IEKTPOCTATUUYECKHUX SBJICHUI B OBITY, TEXHUKE, UX MPOSIBICHUE B
IpUpOJIE.

Il ypoBensn

3akon KymnoHa.

DneKTpocTaTHuecKas WHIYKIIHS.

IIpeaMeTHbIE Pe3YyJIbTAThI 00YYEeHUSA

Ha ypoene 3anomunanus

| ypoBeHn

Has3zvieamy:

e pu3MYECKHE BEIMYUHBI M HMX YCJIOBHbIC OO0O3HAYCHHMs: SIICKTpHYECKHil 3apsn (Q),
HAIPsHKEHHOCTBH AeKTprdeckoro noist (E);

e elMHUIIBI 3TUX (puznyeckux BenuunH: Ko, H/K;

e [TOHATHUS: MOJIOKUTEBHBIA U OTPULATEIBHBINA IEKTPUYECKUN 3apsif, JJIEKTPOH, IIPOTOH,
HEUTPOH,;

e pu3nyeckue NpUOOPBI M YCTPONCTBA: 3JIEKTPOCKON, 3JIEKTPOMETp, HIEKTpodopHas

MalllMHA.
Bocnpouszsooums:

e OIIPCACIICHUA MMOHSTHM: QJICKTPUUICCKOC BSaHMOﬂCﬁCTBHe, QJICKTPU3al U TCII,
IMPOBOAHUKHU U JUBJICKTPHUKH, MOJIOKUTENbHBIN U OTpI/II_[aTCJ'ILHBII\/'I HOH, J3JICKTPHUYCCKOC IIOJIC,
OJICKTPUYCCKas CHJIa, HANPSIXKCHHOCTb OJJICKTPUYCCKOTO IIOJIsA, JIMHHUU HAIIPSKCHHOCTH

QJICKTPUYCCKOTO I10JIA,



¢ 3aKOH COXPAHCHHUS JCKTPUUECKOTO 3apsiia.
Onucvieams:

. HaGJHOI[aeMBIe QJICKTPUYCCKHUC B3aHMOJICHCTBUS TCJI, JICKTPU3AIUIO TCII;

* MOJIETIU CTPOEHHUS ITPOCTEHIINX aTOMOB.
Il ypoBensn
Bocnpouzeooumn:

e OIIPCACIICHUEC IMOHATHUA TOYCUHOI'O 3apAa,

e 3ak0H Kyiona.

Ha yposne nonumanus
| ypoBensn
ObvscHaAmb:

o pu3nMyeckue  SBJICHUS:  B3aUMOJCHCTBHUE  HAIJICKTPU30BAHHBIX  TEJl,  SIBJICHUE
BIEKTPU3ALINH;

e MOJICJIA: CTPOCHMS MPOCTENUIIMX aTOMOB, JJUHHUI HAIPSIAKEHHOCTH SJIEKTPUUYECKUX MTOJIEH;

e IPUHIUIT JIEUCTBUSA JIEKTPOCKOTA U DIEKTPOMETPA;

e DJICKTPUIECKHE OCOOCHHOCTH TTPOBOTHUKOB M TUAJIEKTPHKOB;

e TIPUPOTY FIEKTPUIECKOTO 3apsia.

Tonumams:

CYIIIECTBOBAHUE B IPUPOJIE TPOTHUBOTIOIOKHBIX MIEKTPUUECCKUX 3apPsI/IOB;
JUCKPETHOCTH JIEKTPHUECKOTO 3apsiia;

CMBICJT 3aKOHA COXPaHEHUS AIEKTPUIECKOTO 3apsia, ero GyHIaMEeHTAIbHBIN XapakTep;
00BEKTUBHOCTH CYIIECTBOBAHUS DJICKTPUUECKOTO TOJIS;

BEKTOPHBIN XapaKTep HAMPSHKEHHOCTH AJeKTprueckoro mojst (E).

Il ypoBensn

ObwsacHame.

o [IPUHIMII I[CﬁCTBPIH KPYTHJIBHBIX BECOB;
® BOBHUKHOBCHHUEC 3JICKTPUYECCKOT'O II0JIAA B IIPOBOAHUKAX U JUIJICKTPHUKAX,

e SIBJICHHS: DJICKTPU3AIIMN YepPe3 BIMSHUE, JICKTPOCTATHUYCCKOM 3aIIUTHI.
Tlonumams:

e OTHOCHUTEJIbHBIIN XapaKTep pe3ylnbTaToB HAOIIOICHUHN 1 SKCIIEPUMEHTOB;

e DKCIIEPUMEHTAJIbHBIN XapakTep 3akoHa KymnoHna;

e CYIIIECTBOBAHHUE IPAHUILl TPUMEHUMOCTH 3aKoHa KynoHa;

e PO MOJIeTIeH B mpoliecce (PU3NIEecKOro Mo3HaHus (Ha MpuMepe JIMHUN HaMpsHDKEHHOCTH

ANEKTPUYECKOTO TI0JISI U MOJICIICH CTPOCHHS aTOMOB).
Ha ypoéne npumenenus 6 MUnRUYHbIX CUMYAUUAX
| ypoBensn
Ymems:

® AHAJIM3UPOBATDH Ha6J'IIO,Z[aeMLIe QJICKTPOCTATUYCCKUC ABJICHUA U OOBSCHSITH IMPUYIUHBI UX
BO3HHUKHOBCHUA,

e OIIPCACIIATD HCU3ZBCCTHBIC BCJIWYHHBI, BXOIAIIUC B (l)OpMy.]'Iy HaIpsP>KCHHOCTU
QJICKTPUYCCKOTO T10JIA,

® AHAJIM3UPOBATH U CTPOUTH KAPTUHBI JIMHUM HaMps’KCHHOCTHU JJICKTPUYCCKOT'O TIOJIA;

e AHATM3HUPOBATH U CTPOUTH MOJIEIH aTOMOB U HOHOB.
Ipumenamo:



e 3HAHUS 10 IEKTPOCTATUKE K aHAIN3Y U OOBSICHEHUIO SIBJICHUH MPUPOJIBI U TEXHUKU.
Il ypoBensn
Ymemo:

e BBEIIIOJIHATH CaMOCTOATCIIBHO Ha6JIIOI[€HI/I5I U OKCICPUMCHTBI II0 JJICKTPpHU3allUU TCII,

aQHAITM3UPOBATH U OLICHUBAThH UX PE3YJIbTATHI.
Ipumenamo:

e [IOJIy4YE€HHbBIE 3HAHUSI K PEIICHUIO KOMOMHUPOBAHHBIX 33/1a4 110 AJIEKTPOCTATUKE.
Ha yposene npumenenus 6 HeCmanoapmHuovlxX CUMYAUUAX

| ypoBensn

Ymemo:

® AHAJIM3UPOBATHE HCU3BCCTHBIC PAHCC DJICKTPUICCKUC ABJICHUSA
o IPUMCHATHL IOJIYYCHHBIC 3HaHUA JJIA OOBSICHEHHST HEU3BECTHBIX paHee SIBIICHHI H

MIPOIIECCOB.
Oboowamo:

e pe3yabTaThl HAOMIOJCHUI U TEOPETUYECKUX TOCTPOCHUH.
Il ypoBensn
Ycemanasaueams ananozuio:

e MEXy 3aKOHOM KyloHa 1 3aKOHOM BCEMUPHOTO TATOTEHUSI.
HUcnonvzosamn:

e METOJIBI TO3HAHUS: SMIHUpPUUYECKHE (HAOTIOEHNE U OSKCIEPUMEHT), TEOPETHUECKUE
(ananu3, o0oOIIEHNEe, MOJCITUPOBAHUE, AHAJIOTHSA, WHIYKIHS) MPU WU3YYCHHH DJICKTPHUYCCKUX

SIBIICHUH.
duaekTpudeckuii Tok (14 )

| ypoBeHn

DNEeKTpUYeCKUid TOK. VICTOYHHMKH TOCTOSIHHOTO JJIGKTpHYeckoro Toka. Hocurenu
CBOOOJTHBIX JICKTPUUCCKUX 3aPSA0B B METAJLIAX, JIEKTPOIUTAX, Ta3ax U MOJIYIIPOBOTHUKAX.

JIeficTBUSI STIEKTPUUYECKOTO TOKA: TEIJIOBOE, XUMUIECKOE, MarHUTHOE.

Dnektpuyeckas uenb. Cuiia Toka. Mamepenue cuiisl Toka.

Hamnpspxkenue. 3mepeHust HanpsHKeHMS.

DIIEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE CONIPOTUBIICHHE. PeocTaThl.

3akon Oma gans ydactka uenu. llociemoBaTenbHOe W MapaiebHOE COCAMHEHHS
MTPOBOTHUKOB.

Pabota m MOIHOCTH 3JEKTPUYECKOTO TOKA. CUETYHK DSJIEKTPUUYCCKON SHEPTHH. 3aKOH
Jxoyns—IJlenua.

Hcnonb3oBaHue eKTpUYECKOM SHEPTUH B OBITY, IpUpoe U TexHuke. [IpaBuia
0e30MmacHOTO Tpy/ia pu paboTe ¢ UCTOUHUKAMHU TOKA.

Il ypoBenn

["annbBaHMYECKHE PTEMEHTHI U AKKYM YIS TOPBI.

®poHTaNbHBIE 1a00paTOPHBbIE PadOTHI

| ypoBensn

5. COopka 3IeKTpUUYECKOH e U U3MEPEHHEe CUITBI TOKA Ha PAa3JIMYHBIX €€ yJacTKax.

6. 3mepenue HanpspKeHHs Ha Pa3IMuHbIX y9acTKaX dNEKTPUIECKON LeMH.

7. 3mepeHue cOmpoTUBIICHHSI IPOBOHUKA TIPU TTOMOIIIHM BOJIBTMETPA M aMIIepMETpa.

8. PerynupoBanue Cuiibl TOKa B IIEMH ¢ TOMOIIBIO peocTara.

9. UzydeHune nmocneaoBaTeIbHOTO COeIMHEHUS TIPOBOHUKOB.

10. NzydeHue napamuienbHOTO COSAMHEHUS TPOBOHHUKOB.

11. Nsmepenue paboThl U MOIIIHOCTH JEKTPUUYECKOTO TOKA.



IIpeaMeTHBbIE PE3VIbTAThI 00VUEHNS
Ha ypoeéne 3anomunanusn

| ypoBensn

Hazvieame:

e (hM3MUECKUE BEIMYMHBI U UX YCIOBHBIC 0003HaueHus: cuia toka (l), Hanpsokenue (U),
anekTpudeckoe conpoTtusieHue (R), ynenpHoe conpoTusieHue (#r);

e CJIMHMIIBI TICPEUYHMCIICHHBIX BBIIIE (PU3NYCCKUX BEIMYNH;

e IOHATHS: HMCTOYHHUK TOKA, OJICKTPHUYECKAas IeMb, JCHCTBUS DIEKTPHYECKOTO TOKA
(TeruioBOE, XUMHYECKOE, MATHUTHOE);

e (hm3mUecKre MPUOOPBI U YCTPOMCTBA: UCTOYHUKH TOKA, SJICMEHTHI YJICKTPUUYECKOH TIeTH,

raJbBaHOMETP, aMIIEPMETP, BOJILTMETP, PEOCTAT, BATTMETP.
Bocnpouzeooumy:

e ONPENICTICHUS TIOHATUN: AJIEKTPUYECKUU TOK, aHOJ, KaToJ, CHJla TOKa, HalpsKEHUe,
COINPOTHUBIICHHUE, YIEIBbHOE COMPOTUBIICHUE, MOCIEIOBATEILHOE U MApPaUIEbHOE COCIMHEHUE
MIPOBOTHUKOB, pad0Ta M MOITHOCTH DJIEKTPUUECKOTO TOKA;

e hopMymnBI: CHIIBI TOKA, HANPSDKEHHWS W COMPOTUBIICHHUSI TPHU TIOCIEIOBATEIBHOM W
MapajuieTbHOM COEMHEHUH TIPOBOJHUKOB; COMPOTHBJICHUS IPOBOJHUKA (Uepe3 yAelbHOe
COTIPOTHUBIICHUE, UIMHY U TUJIOMIAh MOTIEPEYHOTO CEYEHUs MPOBOJHHKA); PAOOTHI M MOITHOCTH
AIEKTPUYECKOTO TOKA;

e 3akoHBI: OMa Jy1s yuactka uenu. Jxoynsa-Jlenua.
Onucvieams:

e HAOJTIOJTaeMbIe JCHCTBHS JICKTPUUYSCKOTO TOKA.
Ha yposne nonumanus

| ypoBenn

ObwscHame.

e YCJIOBUS CYIIECTBOBAHHMS JIEKTPUUYECKOTO TOKA;

e IPUPOY ICKTPUIECKOTO TOKA B METaJLIaX;

e SIBJICHUS, WJUTFOCTPHUPYIOIINE JCUCTBUS DJICKTPUYECKOTO TOKa (TEIJIOBOE, MAarHUTHOE,
XUMHUYECKOE);

e TI0CJICIOBATEIBPHOE U TIAPAILJICIIHOE COSIMHEHHE MTPOBOIHUKOB;

e TpaMiK¥ 3aBUCHUMOCTHU: CHJIbI TOKA OT HANPSHKCHUS HAa KOHIIAX MPOBOJHUKA, CHUJIBI TOKA
OT COIPOTHBIICHUSI TPOBOJIHUKA,;

e MEXaHHM3M HAarpeBaHMsi METAUIMYECKOTO IPOBOJHHUKA IPH TPOXOXKICHHUA IO HEMY

3JIEKTPUYECKOTO TOKA.
Tlonumameo:

o [IPEBpALICHUC BHyTpeHHefI SHEPIrHUU B SJICKTPHUICCKYIO B UCTOYHUKAX TOKA,

e [IPUPOAY XUMHUYCCKOT'O JeNCTBUA QJICKTPUYCCKOT'O TOKA,

. (I)I/IBI/ILIGCKI/Iﬁ CMBICJI JJICKTPUUYCCKOTO COIPOTHUBJICHUSA TIPOBOJHUKA U YACJIBHOI'O
COIIPOTUBJICHUS,

e C1I0CO0 TOIKITFOUYCHHS aMIIEPMETPa M BOJIETMETPA B AJIEKTPHUECKYIO TIETTb.
Il ypoBenn
Obvacuamn:

. YCTpOﬁCTBO n pa60Ty aneMenTa BoibTa u CYXOT'O IraJIbBAHUYCCKOTI'O 3JICMCHTA,



e TIPUHIIAT PAbOTHI AKKYMYJISITOPA.
Honumams:

* OCHOBHOE OTJIMYHME TaJIbBAHUYECKOIO AIEMEHTA OT aKKyMYJIATOPA.
Ha ypoene npumenenus 6 munuuHwvix CUmyayusax

| ypoBensn

Ymemo:

e AHAJTM3UPOBATH HAOIIOACMBIC SIBJICHUS U OOBSACHSITH MPUYNHBI UX BOSHUKHOBEHUS,

e BHIYUCIISITH HEU3BECTHBIE BEIMUMHBI, BXOs1IMe B 3ak0oH OMa u 3akoH [[xoynsa-Jlenia, B
(hOpPMYyITBI TOCIIETOBATEIIEHOTO U MAPAIIICIIBHOTO COCTMHCHHSI TIPOBOIHUKOB;

e cOOMpaTh IEKTPUUYECKHUE 1IETIH;

e MI0JIb30BATHCS: M3MEPUTEIBHBIMU MPUOOpaMH JJIsi ONpPECIICHUs] CHUJIbl TOKa B IENH U
AIEKTPUYECKOTO HAIPSIKEHUS, PEOCTATOM;

e YEPTUTH CXEMBI JJICKTPUUECKHX TETEH;

e YUTATh W CTPOUTH TPAPUKU 3aBUCUMOCTH: CHJIBI TOKAa OT HAMNPSDKEHUS HAa KOHIAX

MMPOBOJTHUKA U CHJIBI TOKA OT COTIPOTUBJICHUSI TIPOBOHUKA.
Il ypoBensn
Ymems:

o BBEIIIOJIHATH CaMOCTOATEIBHO Ha6J'IIO}ICHI/I$I N SKCIICPUMCHTEI;

e AHAIM3UPOBATH U OIICHUBATH PE3yJIbTAThI HAOFOICHUS U IKCTICPUMEHTA.
Ha ypoéne npumenenus ¢ HeCmaHOaApmMHbIX CUMYAUUAX

| ypoBenn

Ymemo:

e IPUMCHSTH U3YYCHHBIC 3aKOHBI U (DOPMYJIBI K PEIICHHIO KOMOWHHUPOBAHHBIX 33]1ad.
Obobwamo:

e pe3yabTaThl HAOIIOJCHUI U TEOPETUUECKUX TOCTPOCHUH.
Ilpumenamo:

e [TOJTyYCHHBIC 3HAHUS ISl 00BSICHEHUSI HEU3BECTHBIX paHee SBJICHUN U MPOIIECCOB.
JJIeKTPOMarHuTHbIE siBJieHus (7 4.)

| ypoBensn

[TocTostHHbIE MarHUTBHl. MarHuTHOE Nojie. MarHuTHOE 1oje 3eMJIH.
MarHuTHO€ 10JIe JIEKTPUIECKOTO TOKA.

[IpuMeHeHre MarHuToB.

JlelicTBME MarHUTHOTO HOJIsl HA IPOBOJHUK C TOKOM.
DJeKTpOIBUTATENb.

®poHTaNbHBIE 1a00paTOPHBbIE PadOTHI

| ypoBensn

12. I3yyeHre MarHuTHOTO I0JIs TOCTOSIHHBIX MarHUTOB.

13. COopka 3/1eKTpOMarHuTa u ero UCIbITaHHE.

14. 3yuenne neiCTBUS MAarHUTHOTO MOJIS HA IPOBOJHHUK C TOKOM.
15. N3yuenue paboThI 3J€KTPOABUTATENSI TOCTOSIHHOTO TOKA.
IlpeameTHble pe3yabTaThl 00VUeHUS

Ha ypoene 3anomunanus

| ypoBensn

Hazvieamo:

- (pu3HUecKyI0 BEIMYMHY U €€ YCIOBHOE 0003HaYeHHne: MarHuTHas uHaykuus (B);




- €JMHUILLY 3TOM BEJIWYUHBL: TII;

- (u3nueckue ycTpoiCTBa: SIEKTPOMArHUT, IEKTPOIBUTATENb.

Bocnpouszsooums:

- OINpEIETEHUS MMOHATHI: CEBEPHBIM M FOKHBIM MArHUTHBIN IOJOCHI, JIMHUM MarHUTHOM
UHIYKIHAH, OJTHOPOJHOE MarHUTHOE I10JIE;

- IpaBuJia: MpaBuiIo OypaBuMKa, IPABUIIO JIEBOM PYKH;

- opmymBI: MOTYIISI BEKTOPA MAarHUTHOW MHIYKIIMHU, CHIIBI AMIIEpa.

Onucvieamsw:

- HabiromaemMble B3aUMOJICHCTBUSL TIOCTOSHHBIX MAarHHTOB, IPOBOJHUKOB C TOKOM,
MAarHuTOB U TPOBOJTHUKOB C TOKOM;

- OIIBITHI: OMBIT DPCTEAA, ONBIT AMIiepa.

Ha ypoene nonumanus

| ypoBensn

ObvscHaAmb:

- (u3nyeckue ABJICHUS: B3aMMOJEHCTBHE MMOCTOSHHBIX MarHUTOB, IPOBOJHUKOB C TOKOM,
MAarHUTOB U TTPOBOJTHUKOB C TOKOM;

- CMBICJI IOHSITUH: MarHUTHOE T0JI€, TUHUM MarHUTHOW MHIYKIIUU;

- IPUHIMI IEHCTBUS U YCTPOUCTBO 3JIEKTPOIBUTATEIIS.

Ionumams:

- 00BEKTHUBHOCTD CYIIECTBOBAHMS MATHUTHOTO MOJIS;

- B3aUMOCBSI3b MarHUTHOTO MOJISI U 3JIEKTPUYECKOTO TOKA;

- MOJIETIbHBIN XapakTep JIMHUI MarHUTHOW MHIYKIIUU;

- CMBICII THUIOTE3bl AMIepa O B3aUMOCBSI3M MAarHUTHOTO TIOJIE M JABHXKYLIUXCS
ANEKTPUYECKUX 3apsI0B.

II ypoBeHnb

Ilonumams:

- pOJIb SKCIEPUMEHTA B U3YYECHHUH 3JIEKTPOMArHUTHBIX SIBJICHUN;

- poib Mojened B mpouecce (U3NYECKOTro MO3HAaHUA (HAa MpUMEpE JIMHUK WHAYKIUU
MarHUTHOTO TIOJIA).

Ha ypoene npumenenus ¢ HeCmanOapmHuvlX CUMYAUUAX

| ypoBeHn

Ymemo:

- aHAIM3UPOBATh HAONIOAEMbIe AIIEKTPOMArHUTHBIC SIBJICHUS U OOBSCHATH MPUYUHBI UX
BO3HUKHOBEHUSI;

- OIpenensITh HEU3BECTHbIE BEIMYMHBI, BXojduIue B (GOpMYJbl: MOIYIS BEKTOpa
MarHUTHOW WHIYKLWHU, CUIbI AMIlepa, MarHUTHOTO MOTOKA, MHIYKTHBHOCTH, Kod(hduuneHTta
TpaHcpopManuu;

- ONpEeNeNsATh HANpaBJIICHHE: BEKTOpAa MArHUTHOM MHAYKIMU Pa3IMYHBIX MarHUTHBIX
MOJICH; CUIIbI, ACUCTBYIOLIEH HA MPOBOJAHUK C TOKOM B MarHUTHOM I10JIE;

- aHAJIU3UPOBATh U CTPOUTH KAPTUHBI IMHUN MHIYKIIUM MarHUTHOTO MOJIS;

- HaOII01aTh B3aUMO/ICHCTBIE MarHUTOB;

- HaOJIIOaTh U UCCIIE0BATh JEHCTBIE MATHUTHOTO TOJIS HA MPOBOIHUK C TOKOM;

- HCCIENOBaTh 3aBHUCUMOCThb JEHCTBHUS MArHUTHOTO TMOJS KaTyIIKH C TOKOM IIpHU
YBEJIMYEHHUH CHJIBI TOKA U MPU MOMEUIEHUU BHYTPU KaTYLIKH JKEJIE€3HOTO CepACUHHKA.

Ipumenamo:

- 3HAHMS 10 DJIEKTPOMArHETH3MY K aHAIN3y U OOBSICHEHUIO SIBICHUN MPUPOIBI.

II ypoBenn

Ymemo:

- aHATTU3UPOBATH U OLIEHUBAThH PE3YIbTAThl HAOIIOACHUS U SKCIIEPUMEHTA.

Ilpumensamo:

- TIOJTY4EHHBIE 3HAHUS K PeIICHIUI0 KOMOMHUPOBAHHBIX 3314 10 DJIEKTPOMArHETH3MY.

Ha ypoene npumenenus 6 HeCmanOapmHvlX CUMYAUUAX



| ypoBensn

Ymemn:

- QHAJIM3UPOBATH AIEKTPOMArHUTHBIE SBJICHUS;

- CPaBHUBATh: KAPTUHBI JIMHUI MarHUTHOW MHAYKIMY PA3JIMYHbIX I10JIEH; XapaKTep JIMHUI
MarHUTHOM MHIYKLUMU MAarHUTHOTO MOJIS U JIMHUM HalPSDKEHHOCTH JIEKTPOCTATUUECKOIO MOJIS;
AJIEKTPOABUTaTENb U TEIUIOBOM JIBUTaTEllb;

-00001aTh pe3ynbTaThl HAOIIOAEHUI U TEOPETUIECKUX MTOCTPOCHHIA;

- IPUMEHSATH MOJIY4YEHHbIE 3HAHUS JJ1s1 OOBSCHEHUS SIBJICHUN U IIPOLECCOB.

Pe3zepsnoe epemsa (1 u)

Ha nanHbIX ypokax 1einecoo0pa3HO IPOBECTH UTOTOBOE MOBTOPEHUE U3YYEHHOTO
MaTtepuajga U UTOTOBYIO KOHTPOJIbBHYIO paboTy.

3.TemaTHueckoe MIAHNPOBAHHE

Ha3Banue TemMbl KoJsnyecTBO 4yacoB B KonTpoabHubie JlabopaTopHbie
paboueii nporpamme padoThI padoThbI
1.IlepBoHavYa bHBIE 6
CBe/ICHUS 0 CTPOCHUH
BellecTBa
2.MexaHHYeCKHE 12 1 2

CBOIiCTBa KUJKOCTEIA,
ra3oB U TBEPABIX TeJl

3.TemtoBble ABJICHUA 12 1 2
3U3MmeHeHne 6 1
arperaTHbIX

COCTOSIHUM BellecTBa

4. TenjoBeie CBOiCTBA 4
rasoB, KHJIKOCTeill H
TBEPIABIX TeJl

5.9nekTpuyeckue 6 1 7
SIBJICHUS

6.2J1eKTpUYeCKHii TOK 14 1
7.91eKTPOMATHUTHbIE 7 4
SIBJICHUSI

8.Umozosoe 1

nosemopenue

HUmoczo 68 4 15




© N o u

OMNMUCAHME YYEBHO-METOOUYECKOIO, MATEPUAJIbHO-TEXHUYECKOIO U
MH®OPMALIMOHHOIO OBECNEYEHUA OBEPA30BATEJIbHOIO MNMPOLIECCA.

depnepanbHbI rocygapCTBEHHBIN 0Opa3oBaTenbHbIA CTaHAAPT [ANEKTPOHHbLIN pecypc]. — Pexum
gocrtyna:

Cant MuHuctepcTBa obpasoBaHus 1 Haykn Poccuickon ®egepaunn// odpuumansHbin cant. — Pexum
goctyna:

MeToaundeckas cnyxba. MagatenbctBo «BMHOM. JlabopaTtopusi 3HaHWiA» [SNEKTPOHHbIN pecypc). —
Pexwum goctyna:

dusnka: exeHeaenbHoe y4ebHO-MeToAMYECKOE NPUNOXeHWe Kk raseTe «llepBoe
CEeHTAGPSA».

MyTteBoauTens «B Myupe Hayku» ANS LWKONbHUKOB:
MerasHuuknoneaus Kupunna n Medogus:
CanT sHuUuknoneaumn:

AnekTpoHHble 06pa3oBaTenbHblE Pecypchl K yuebHukam B EgvHOI konnekumm

YyeOHO-MeToAUYECKUM KOMMMEKT:

NINTEPATYPA ANA Y4YUTENA

Y4yebHuk «Pusnka 8». H.C. lMypbiwesa, H.E. Baxeesckas. M. NpoceelueHne 2015 r.

dusuka. TemaTtmdeckoe 1 noypodHoe nnaHmpoBaHue. 8 knacc. H.C. MNypbiwesa, H.E. Baxeesckas. M.
MpoceewweHne 2014 r.r.

«C6opHuK 3agay no dusmke ons 7-9 knaccosy, Jlykawwmk, M. [pocha, 2008 .

MynbTumeguiiHoe npunoxexne k y4ebruky(7, 8, 9 kn.) H.C. Mypsbiwesa, H.E. Baxeesckasa — M.: [lpoda,
2012.
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Ka.ﬂeﬂnapﬂo- TEMATUYECKOC IVIAHUPOBaHUE

Ne Tema ypoka OCHOBHBIE BUBI MpeameTtHble YYI MeTtanpeameTtHbie YY1 | JluuHocTHbie YY[
JeATeJIbHOCTH yYaluxcs
1 Pa3zButue B3ITI110B HA CTPOCHHUE Pa3Butue B3IJIA10B Ha S3HATH: METOAbI U3YICHUSA (bI/ISI/I‘IeCKI/IX ﬂBJ’IeHHﬁ, HCTOPHUYIECCKUC BBI}IGJ'[HTI) OCHOBHOC (OCO3HAHUEC BAXXHOCTH
BerecTBa. MONEKyIbl. CTPOEHHE BEIIECTRA. CBEJICHHUS O Pa3BUTHH B3IJISJJOB HAa TEOPUIO CTPOCHUSI BEIIECTBA; [cOJiep KaHHE MMPOYUTAHHOTO |[M3ydeHHs (PH3HKH,
Momnekynsl. [luckperHoe OIpeieNieHIe MOJIEKYJIbI, aTOMa, OPSIIOK pa3MepOB U MacChI TEKCTa, HAXOIUTh B HEM pOBe/IcHHE
Jl/onsir Nel CTpOeHHe BellecTBa. Macca 1 [MOJIEKYJIbI OTBETHI Ha TIOCTABIICHHbIE  [HAOMIOEHHS,
[pa3Mepsl MOJIEKYIT BOIIPOCHI (bopmupoBaHHe
YMeTh: NpUBOAUTH NPUMEPBI, OOBICHATD PE3YJIbTATHI OIBITOB, 103HABATENBHEIX
TOKa3bIBAIOIINX CYILIECTBOBAHUE MOJIEKYI U HAJIUYHE [IproOperenue onsiTa HHTepEcoB
[POMEKYTKOB MEX/y HUMHU; TIPHUMEPBI, O3BOJISIIOLINE OLIEHUTh  [CAMOCTOSITEILHOTO [TOUCKA
[pPa3Mepbl MOJIEKYII M YHCIIO MOJIEKYI B €IMHHULE 00beMa nH(pOpMaUK
2 |IBmxenue monexyn. Auddysus |bpoyHOBCKOe IBIKEHHE. 3HATbH: OIPE/ENICHHUE TEMIIEPATypPhI, CANHUIBI U3MEPEHHS, DopMupoBaHUE YMEHUH YOSXKIEHHOCT B
TemoBoe IBMKEHUE MOJIEKYIT [0003HaYeHue; onpeaeieHue aupdy3un BOCIIpUHUMATb, BO3MO)KHOCTH TTO3HAHUS]
Jl/onsir Ne2 11 aToMoB. CpeJHAs CKOPOCTh . nepepabaThIBaTh U IPHPOIBI
[TBIDKEHHS MOJEKYIT H YMeTh: IpHBOAUTH NPHMEPHI SIBIEHHH, OOBACHATH PE3YIbTaThI MpECTABIATE HH(OPMALIHIO
TeMIIepaTypa Tena. OITBITOB, MOATBEPKAAIOIIUX JABM)KEHUE MOJIEKYII, HOSICHATD B CITOBECHOIA,
Pa3HHI IPOTEKAHMs AU GY3HH IIPH PA3IMIHBIX TEMICPATYPAX H|pim oo oo bopwme,
B Pa3IMYHBIX arpeTaTHBIX 3COCTOSTHUAX AHATH3HPOBATH W
nepepabaThIBaTh
MOTYYICHHYIO HH(OPMAIIHIO
3 |B3aumopeiicTBHE MOJIEKYII. B3aumoneicTBue yacTuy 3HATH: XapaKTep B3aUMOJICHCTBUS MOJIEKYI Pa3BruTHE MOHOJIOTMYECKON U|OCYIIECTBIISATh

Ul/omeIT Ne3

BelecTBa

'YMeTh: TPUBOIUTE TIPHMEPHI OIBITOB M SIBJICHHH,

TTOJITBEPKNATOIINX B3aUMOACHCTBHIE MOJICKYJT; OIIMCHIBATD

TMaoruyecKoi peuw,
VMEHUS BBIPAKATh CBOM

MBICIIM H CITOCOOHOCTH

B3aUMHBIA KOHTPOJIb,
yCTaHAaBIIMBAThH Pa3HbIC

[TOYKU 3PCHUS,




B33P]]VIOZ[CI7[CTBPIC MOJICKYJI

BBICJTYIIINBATD CO6€C€I[HI/IK3

[PUHAMATD PEIICHNS,
[paboTath B rpyrie

1 OOBSICHSTE SIBJIEHUS CMaYMBaHUS U KanuJuIIpHOCTH

rpyrre, OCylIeCTBIATh
B3aUMHBIA KOHTPOIIb,
yCTaHaBJIMBAaTh pa3HbIe
TOYKU 3PCHUS, IPUHUMATH
perieHus, paboTaTh B IPYIIe
[pa3BUTHE BHUMATEIHHOCTH
AKKYpaTHOCTH

[pazBUTHE

BHUMATEIbHOCTU

AKKYpaTHOCTH
CmaunBanue. KanunnspHele CmaunBanue. KamwinsapHele  |[YMeTh: IpUBOJUTE IPUMEPHI ONBITOB U ABJICHUH, B KOTOPBIX DopMHUPOBaHNE YMEHUI DopMupoBaHUEe
SIBIICHUS SIBJICHUS HaOMI01aeTCsl SIBJIICHNSI CMAYMBAHMS M KallMJUIIPHOCTH; OMKCHIBATHpab0TaTh B LIEHHOCTHBIX

OTHOILIEHUH APYT K
pyry

CtpoeHue ra30B, KUAKOCTEN U
TBEPABIX TECJI

Mopnenu TBepI0ro, KUAKOT0 1
ra3000pa3HOro COCTOSHUIN
BEIIIECTBA U UX 00BSICHEHHE C
Touku 3peHuss MKT

3HATh: XapaKTep JBIKEHHS, B3aUMOJICHCTBUE U PACIIOIOKEHNE
MOJICKYI BEIIECTB B PA3JIMUHBIX arperaTHBIX COCTOSHUSX.

'YMeTh: (pOpMYIIMPOBaTh OCHOBHBIE ITOJI0XKEHHUSI O CTPOSHUU
BelllecTBa; MPUMEHATh OCHOBHbBIE MTOJI0KEHHSI O CTPOSHUU
BelecTBa ISl OOBSICHEHUST COKMMAEMOCTH (HE COKUMaEMOCTH ),
coxpaHeHus1 (He coxpaHeHust) GopMbl U 00beMa ra30B, KHUIKOCTEH
W TBEP/IBIX T

OLICHUBATh OTBCTHI
OJHOKJIACCHUKOB,
OCYIIECTBIIATE
[paCIIMPEHHBIN IOUCK
nHpopmanuu

(hopMHUpOBaHe IEHHOCTHBIX
OTHOLLEHUH JPYT K IPYTY,
YUUTENI0, aBTOPaM OTKPBITUH
1 M300peTeHuit

dopMmupoBaHue
[IEHHOCTHBIX
OTHOLLIEHUM IPYT K

pYTY

Pa3Butne
[M03HABATEILHBIX
MHTEPECOB

O0obmraromuii Ypok mo Teme
«IIepBOHAYaIbHBIC CBEICHHS O
CTPOCHUH BEIIECTBA»

[IepBoHayanbHBIE CBEACHUS O
CTPOCHUH BEIIIECTBA

'YMeTh: OCYIIeCTBIATh CAMOCTOATENBHBIIN OMCK MH(OPMALIUH;
[POBOAUTB SKCIIEPUMEHT 10 ONMCAHMUIO, eIaTh BEIBOABI HA
OCHOBE 3HAHHI O CTPOCHHUH BEIIECTBA; NPUMEHATD IOIy4YCHHBIE
BHaHUS K OOBSICHEHHIO SIBJICHHUH, HAOMIOIaeMBIX B IIPUPOJIE U B
OBITY

Pa3zBuTHE MOHOJIIOTHYECKOMN 1
IMaoruyecKom peuw,
YMEHUS BBIPAKaTh CBOH
MBICITA U CTIOCOOHOCTD
BEICITYIIINBATH COOECETHNKA

OCYIIECTBIIATD
B3aUMHBI KOHTPOJIb,
yCTaHaBIIMBATh Pa3HbIE
TOYKH 3pEHUs,
[IPUHAMATD PEIICHNS,
[paboTats B TpymIIe

[pazBHUTHE

BHUMATEILHOCTH

AKKYpaTHOCTH
/laBIreHre )KUIKOCTEH 1 Ta30B.  |/{aBleHne JKUAKOCTEH U Ta30B. [3HATH: ONpe/eNieHIe JaBIICHHS, TUIOTHOCTH, UX 0003HAUCHHE U OIICHMBATH OTBETHI DopmupoBaHUe
Bakon ITackais OOBsICHEHHE TaBICHUAS eIMHUIIBI H3MEPEHUs, IPUIHUHY JaBIICHHS T'a3a, 3aBHCUMOCTD OHOKJIACCHHMKOB, LIEHHOCTHBIX




PKUJIKOCTEH U Ta30B C TOYKH
3penust MKT. Ilepenaua
TaBJICHUS JKUAKOCTSIMU U
razamu. 3axoH Ilackais

ITaBJICHUS OT TEMIIEPaTYPHI, INIOTHOCTH; ()OPMYIUPOBKY 3aKOHA
[Tackans.

'YMeTh: OIUCHIBATH SBJIEHUE JaBJICHUE ra3a Ha OCHOBE IIOJIOKEHUS
0 CTPOCHUU BEIIECTBA; O0BICHATH OCOOCHHOCTH TIepeIadn
ImaBIIEHMS KUIKOCTSIMHY WIM I'a3aMU Ha OCHOBE IOJIOXKEHUS O
CTPOCHUH BEIICCTBA; MPUBOIUTH TPUMEPHI, HILTFOCTPUPYIOIITUEC
3akoH Ilackamns

OCYIIIECTBIISITD
[pacIIMpeHHbIA TTOMCK
nH(opManum

(hopMupoBaHUE IEHHOCTHBIX
OTHOILIEHHUH JIPYT K JIPYTY,
VUUTEINIO, aBTOPaM OTKPBITHH
1 M300peTeHuni

OTHOILIEHUH APYT K
pyry

PasButne
MO3HAaBAaTEIbHBIX
HTEPECOB

8  |laBneHue B )KUIKOCTH U ra3ze  |/laBieHHe BHYTPH KUIKOCTH [3HATH: MIPUYMHY JAaBJICHUS KUIKOCTH, IPUBOIUTH NPUMEPHI OLICHUBATh OTBETHI dopmupoBaHue
OIBITOB, JIOKA3BIBAIOLINX 3aBUCUMOCTD TABJICHUS OT BBICOTHI 0JTHOKJIACCHUKOB, LIEHHOCTHBIX
CTONI0Aa M IUIOTHOCTH; OOBSICHATH 3aBUCUMOCTD JAaBJICHUS OCYIL[ECTBIIATD OTHOILIEHHUH JIPYT K
PKAZKOCTH Ha OIHOM U TOM K€ YPOBHE OT HalpaBJICHUS, [pacIIMPEHHBIN TTOMCK npyry
MPOW3BOJUTH PACUeT JAaBJICHHS KUAKOCTH, HAXOJUTh BBICOTY nHpopManuu
cTos6a KHUAKOCTH, MIIOTHOCTH KUAKOCTH 10 hopmyie p=pgh, (hopMHpOBaHUE IEHHOCTHBIX Passutie
HaXOUTh CHITY TaBJICHUS Ha JaHHYIO IOBEPXHOCTh oTHOWIeHHIT Apyr K apyry, —[1O3HABATCIBHBIX
YUHTEITI0, ABTOPAM OTKpHITHA| 1 1CPECOB
1 M300peTeHui
9  |CooOmaromuecs: cocy bl CooO1matommecs cocy/bl 3HATh: YCTPOMCTBO COOOIAIONIMXCS COCYIOB Pa3BuTHE MOHOJIOTUYECKOI H|OCYIIECTBISTH
I1aI0ruuecKon pedu, B3aUMHBIN KOHTPOJIb,
'YMeTh: IPUBOAUTE PUMEPHI coo61ua}ommicsl COCYJIOB, X VMEHHS BHIPaKaTh CBOH VCTAHABHBATE PA3HbIE
MPUMEHEHUS B OBITY U TEXHUUECKUX YCTPOMCTBAX; OOBSICHATD MBICITH H CIIOCOBHOCT TOuKH 3pens,
BaKOH COOBMIAIOMKXCS COCY 0B BHICITYIINBATH COOECETHUKA |[IPUHAMATDH PEIICHNS,
[paboTath B rpyIe
[pasBuTHE
BHUMATEIILHOCTH
AKKYpaTHOCTH
10 |['mapaBnmyeckas MallvHa. ['vapaBauyecKkas MalvHA. 3HATh: MPUHLUI ACHCTBUS MAHOMETPA, YCTPOUCTBO Pa3BruTHE MOHOJIOTMYECKON U|OCYIIECTBIISATD

[ 'MapaBiIMueckuil mpecc.

MaHoMeTpEI

I‘HIIpaBHH‘ieCKOfI MalIHuHBbI

'YMeTh: 00BSCHATH IPUHINI ISHCTBHUSA THAPABINIECKON MAITHHEI
1 TUIPABIMYECKOTO MPecca; MPUMEHITh (JOPMYIy COOTHOIIECHHIH
MEXTY CHIIaMH, IEHCTBYIOIINMHY Ha TOPITHA THAPABIMYECKON
MarmiHb, 1 ux wiomanpioF 1\F2=S1\S2 k pemenuro 3amau

IMaIoruuecKom peuw,
YMEHUS BBIPAKaTh CBOH
MBICIH ¥ CLIOCOOHOCTh
BEICITYIIINBATH COOECETHNKA

B3aUMHBIA KOHTPOJIb,
yCTaHaBIIMBATh Pa3HbIE
TOYKH 3pEHUS,
[IPUHAMATD PEIICHNUS,
[paboTats B TpymIIe
[pa3BuUTHE
BHUMATEIILHOCTH
AKKYpaTHOCTH




11 |AtMmocthepHOe naBieHue ATMOC(epHOe JaBIIeHHE. 3HATB: O CYIIECTBOBAHHU aTMOC(HEPHOTO NaBICHHS, IPUYHHY OLICHHBATh OTBETHI DopmupoBaHue
3mepeHue aTMoc(epHOro ATMOC(EPHOro JAaBJICHUS;, YCTPOHCTBO U MIPUHITHIT IS CTBUSI OJIHOKJTACCHHUKOB, [ICHHOCTHBIX
naBieHus. bapomerpsl. OapoMeTpa, 3HaUCHHUEe HOPMATEHOTO aTMOC(HEPHOTO IABICHUSI OCYILIECTBIISTh OTHOLICHUH PYT K
BiusiHUe 1aBIICHUS HA KUBBIE PaCIIUPEHHBIN MOUCK npyry
OpTaHH3MBI 'YMeTh: ONHCHIBATH OIMBIT TOppUUEIITH, CIOCOOBI H3MEPEHHSI WropMAIHH
ATMOC(EPHOro JTaBJICHHUS, PACCUUTHIBATE aTMOC(EPHOE TaBICHHE (OPMHPOBAHHE HIEHHOCTHBIX PasButie
Ha Pa3UYHBIX BBICOTAX, H3MEPSITh JaBJICHUE C TOMOIIBIO oTHOITEHHMI APYT K Apyry,  [O3HABATEIBHBIX
OGapoMeTpa-aHeponIa VanTenio, apTopam oTkphrTHiiHTEPECOB
1 M300peTeHuni
12 |[leficTBHE )KUAKOCTH ¥ Ta30B Ha [/IelicTBHE KHUIKOCTEH U ra30B [3HATH: MPUYMHBI BOSHUKHOBCHUS BBITAJKHUBAIOICH CHIIBI BriensiTh OCHOBHOE 0CO3HAHUE BAKHOCTH
[Orpy>KEHHOE B HUX TEIO Ha TIOTPY)KEHHOE B HHUX TEJO . coziepykaHne MPOYUTAHHOTO |[M3YUCHUS (DU3UKH,
'YMeTh: OnHCHIBATH JeHCTBHE KHUAKOCTH U ra3a Ha MOrPY)KEHHOE B TeKCTa, HAXOMHTD B HEM npoBecHIe
HIX TENO, H300pakaTh BHITAIIKUBAIOIIYIO CHIY rpaduyuecky, OTBETHI HA TOCTABICHHEIE  [HAGIIOCHNS,
(hopMyITUpOBaTh 3aKOH ApXHMe/a, PACCUUTHIBATH CUITY BOMPOCH! (bopMHpoBasHe
IApxuMe/a, MIOTHOCT YKUAKOCTH, 00bEM Teja 1o O3HABATEIBHEIX
(hopmyne F=pgV, ananuzupoBats 3aBucumMocts F ot p u V [IpuoOpereHue onbitTa HHTEPECOB
CaMOCTOSITEIIHHOTO MTOMCKA
nH(opManuu
13 laboparopHas padota Ne 1 JleiicTBUE KUIKOCTEH U ra30B |3HATH: 3aKOH ApXHMea, YCIOBHS IIaBaHUs TEJ OLICHUBATh OTBETHI DopmupoBaHue
«/I3MepeHre BBITAIKUBAIOIIEH —[HA MOTPY)KEHHOE B HUX TEJIO OZIHOKJTACCHHUKOB, [ICHHOCTHBIX
CHITBD) 3akoH ApxuMena. [YMerTh: npuMensTs Gopmyny cubt Apxumena F=pgV i yenosust |ovecrpsrs, OTHOMIEHHIT APYT K
[UIaBaHus TeJl IPH PeLICHUH 33134 DACIIHpEHHbIT TOHCK pyry
nHpopmanuu
(hopMHUpOBAHHE IEHHOCTHBIX || A3BHTHE
oTHOWeHMT ApyT K apyry,  |[NO3HABATCIBHBIX
VUHTENIO, aBTOpaM OTKphITHIA| T HTCPECOB
1 M300peTeHuit
14  labopaTopnas pabora Ne 2 Y crioBusl 11aBaHus Ten OBJIaJICHUE HaBBIKAMHU (bopmMupoBaHHEe
«VI3ydeHne ycioBuii IIaBaHus CaMOKOHTPOJISL M OLICHKH [ICHHOCTHBIX
e [PE3YJITaTOB CBOEH OTHOLIEHUU K
eATENBHOCTH, YMEHUAME  [pe3y/bTaTaM O00y4eHHs
NpeIBHACTh BO3MOXKHBIE
[pE3YJIbTaThl CBOMX JEHCTBUIL
15 [[ImaBanume cymoB. 3akoH Apxumena 'YMeTh: MPOBOIUTH SKCIIEPUMEHT 10 OOHAPYKEHUIO DopMupoBaHUE YMEHUI DopmupoBaHUe
BosnyxoruiaBanue BBITAJIKHBAIONICH CHJIBI, BBISBILATH 3aBUCUMOCTE F oT p 1 V; [paboTaTh B rpymie [ICHHOCTHBIX

BamMCHIBATH PE3YABTAT B BUIC TAOIHIIBI, AETAaTh BBIBOI O
MIpOIeTaHHOM paboTe U pe3ynbTaTax ¢ yIeTOM HOTPEITHOCTH

OIICHHBATh OTBCTHI
OTHOKJIACCHHKOB,

OTHOLIEHUM IpYT K
pyry




OCYIIIECTBIISITD
[pacIIMpeHHbINA TTOMCK
nH(opManum

(hopMupoBaHUE IEHHOCTHBIX
OTHOILIEHHUH JIPYT K JIPYTY,
VUUTEINIO, aBTOPaM OTKPBITHH
1 M300peTeHuni

PasButne
MMO3HAaBAaTEIbHBIX
HTEPECOB

16 |KonrponbsHas pabora Nel 3HATH: YCIOBHSA, IIPH KOTOPBIX TEJIO TOHET, BCIUIBIBAET, IU1aBaeT  |[DopMupoBaHne yMEHHUN dopmupoBaHue
BHYTPH WIJIM Ha TIOBEPXHOCTHU JKUIKOCTH [paboTath B rpymie LIEHHOCTHBIX
Mo Teme «MexaHquucxne ) oTHOMIEHHIT YT K
CBOMCTBa )KUAKOCTEH U ra30B) [YMeTh: TpOBOANTH SKCIIEPUMEHT I10 ITPOBEPKE YCIOBHIA OLIEHUBATh OTBETHI pyry
[U1aBaHMs, 3aITMChIBATh PE3YJIBTAT B BUJE TAOJUIIbI, IEIaTh BBIBOJI |0IHOKIACCHUKOB,
0 TIpozieTTaHHOM paboTe U pe3yNnbTaTax ¢ y4eTOM MOIPEUIHOCTH  [OCYIIECTBIISTH PazBuTHe
[pacIIMPEHHBIN TTOMCK MO3HABATENbHBIX
nH(opManuu MHTEPECOB
hopMHUpOBaHKE [IEHHOCTHBIX
OTHOLIEHUH APYT K IPYTY,
YUUTEINI0, aBTOPaM OTKPBITHIA
1 M300peTeHui
17 |CrpoeHue TBEPABIX TE. CTpoeHue TBepAbIX TeIl. 3HATB: Pa3IHYUs B CTPOCHUHU U CBOMCTBAX KPUCTAIMUECKUX U |BBIIENSATH OCHOBHOE 0CO3HaHME BAaYKHOCTU
Kpucrammueckue 1 amopgusle |[Kpucraminyeckue u aMOp(dHBIX Ten CoZlep)KaHHe IPOYUTAHHOIO |[M3Y4EeHUS (HH3HKH,
ena. JI/onsir Ned aMopQHBIe Tea TEeKCTa, HAXOIUTh B HEM [pOBEICHUE
YMeTb: OOBSICHATH OTIIMYNE KPUCTAIUINYCCKUX TBEPABIX TEI OT | (rpare s pro po o o HAGTIOCHS,
AMOP(HBIX BOIIPOCHI dopmupoBanue
[103HaBaTENbHBIX
[TpuobpereHue onbITa HHTepECoB
CaMOCTOSITEIILHOTO TIOMCKa
nHpopManuu
18 |ledopmarus TBEpIbIX TEIN. Jleopmarius TBEpABIX TEI. 3HATE: onpenencHre AeOpMaId, YIPYTOd U IIACTHIECKOH OLICHUBATH OTBETHI dopMupoBaHue
MexaHnyecKrne CBOMCTBA Buner nepopmanuii. CBolicTBa [nedopmanun 0JIHOKJIACCHUKOB, I[IEHHOCTHBIX
TBepabIX Tel. JI/ombiT Ne5 TBEPIBIX TEN: YIPYTOCTb, OCYIIIECTBIISATD OTHOIIEHHUH IPYT K
POYHOCTB, MIACTHIHOCTS, [YMeTh: pacrio3HaBaTh pa3InIHbIC BB nehopManuy TBEpIbIX pacIMpeHHEIH TOCK pyry
TBEpIOCTH [TeJ1, TPUBOIUTH TIPHMEPHI e(hOpMaIIHii, TIPOSIBIISIOIIUXCS B WH(OpMALIH
MpUpose, B OBITY ¥ TPOU3BOCTBE (hOpPMUPOBAHHE IEHHOCTHBIX PazBuTHe
oTHOWeHMI AYT K apyry,  |[NO3HABATEIBHBIX
MHTEPECOB

VIUTEINI0, aBTOPaM OTKPBITHH




1 M300peTeHu

19 [TennoBoe nBMXEHHE. TerioBoe paBHOBECHE. 3HATH: ONpeeneHne TEIUIOBOTO IBIKEHHUS, TETIIOBOIO DopmMupoBaHUE YMEHUH YOeXXIeHHOCTh B
Temmiepatypa TemriepaTypa 1 ee ©3MEpEHHeE. [paBHOBECHS], TEMITEPaTyphl; SIUHALBI N3MEPEHHST M 0003HAUYEHHS [BOCTIPHHUMATh, BO3MO)KHOCTH TIO3HAHUS]
[TeMIIepaTypsbl, YCTPONCTBO M IPHHIIUIT ACHCTBHSA TepMOMETpa nepepabaTbIBaTh U [PUPOJIBI
. MPE/ICTaBISATh UH()OPMALIUIO
[YMeTh: CIoNIb30BaTh MIPH OMMCAHUU SIBJICHUH MTOHATHS: CHCTEMA, |5 ¢ 1opecHoi,
COCTOSIHUE CHCTEMBI; MPHBOJUTH PUMEPBI TEIUIOBBIX ABICHUH, | oy ipomraeckoit hopme,
OITBITOB, TTOJTBEPKAIOIINX 3aBUCUMOCT TEMIIEPATYpPhI OT AHATH3HPOBATH 1
CKOPOCTH JIBMKEHUST MOJIEKYIT HepepaGaThBaTh
MONy4eHHYI0 NH(OopManuio
20 |Buyrpennsist sHeprust. CriocoObl (BHyTpeHHsist aHeprusi. [[Ba 3HaTh: onpeseneHne BHYTPEHHEH SHEPrHH, TEIIoNepeiayy, BriessiTe OCHOBHOE 0CO3HAHNUE BaXKHOCTH
M3MEHEHHs] BHYTPEHHEH DHEpTrun|crioco0a n3MeHEHHs eIMHMIIBI I3MEpEeHHs U 0003HaYeHHe BHYTPEHHEH YHEPIHH; COZIep)KaHue MTPOUYUTAHHOTO [M3Yy4deHUs PU3KKH,
BHYTPEHHEH YHEPTHU: CIIO0COOBI TeTUIoNnepeaayn TEKCTa, HAXOIUTh B HEM MpoBeCHUE
Teruronepeada u padbora OTBETHI Ha MTOCTABJICHHbIE  [HAOIIOJCHUS,
YMeTb: OMHMCHIBATH MPOLECC NMPEBPALICHHUS SHEPTHH NIPH BOMPOCH! (bopMHpoBarHe
B3aUMOJICHCTBUU TECJI, UIBMCHCHUA DOHEPTUU IIPHU COBEPUICHUN [O3HABATEIbHbBIX
pa6OTI)I 1 TeIuionepeaaduc, NpuMEHATh 3HAHUA O BHyTpeHHeﬁ HpI/IO6peTeHI/Ie OIIbITa HHTEPECOB
PDHEPIUU U CHOCO68,X €€ UBMCHCHUS B pa3/IMYHbIX CUTyalluAX CAMOCTOATCIIBHOI'O ITOMCKa
nHpopManuu
21  [TeruonpoOBOIHOCTS. Bunps! Temonepenayun: 3HATh: ompeneneHne TeIIONPOBOAHOCTH OLICHHBATh OTBETHI dopmupoBanue
TEILIONPOBOJHOCTD OZIHOKJIACCHHUKOB, [ICHHOCTHBIX
UT/OribiT Ne6 'YMeTh: IPUBOAUTE MPUMEPHI TEIUIONPOBOAHOCTH, PACIO3HABATH OCYILIECTBIATS oTHOWIeRHIT APYT K
[TeIIONPOBOIHOCTh CPEAN APYTUX BUAOB TEILIONEpeaayH, DACIIHpEHHbIT TOHCK pyry
OIMCBHIBATH MEXaHU3M [IEpeAauy SHEPIUH JaHHBIM CIIOCOOOM irpopMaLH
(hOpMHPOBaHHE IEHHOCTHEIX [ A3BHTHE
oTHOIeHHI AYT K Apyry,  |[O3HABATEIBHBIX
YUHTEITI0, ABTOPAM OTKpHITHIA[ L 1CPECOB
1 M300peTeHuit
22  [KonBexuus. Mzmyuenue. Bunps! Temonepeiadn: 3HATh: onpeseNeHue KOHBEKIHH, BrlensaTb OCHOBHOE 0CO3HAHUE BaXKHOCTH

UI/omerT N7

[KOHBCKIIUA

'YMeTh: IPUBOANUTH MPUMEPHI KOHBEKIIUH, PACIIO3HABATD
KOHBEKITHIO CPEey IPYTHX BUIOB TEIUIONEPEadH, ONICHIBAT
MEXaHM3M Tlepeiadr YSHEPTUU TaHHBIMH CIIocO0aMu

Co/Iep KaHKe TIPOYUTAHHOTO
TeKCTa, HAXOJUTh B HEM
OTBETHI Ha ITOCTABJICHHBIE
BOIPOCHI

[IproOpereHue ombiTa
CaMOCTOSATEIBHOTO TTOMCKA
WHPOpMAITIT

m3y4deHus Gpusnky,
[pOBENICHUE
HAOJII0ICHUS,
(bopMupoBaHue
MO3HAaBATEIbHBIX
MHTEPECOB
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[KoanaecTBO TEIUIOTHI. Y IeNbHAs
TSIITIOEMKOCTD BEIIESCTBA

Buns! Termonepenauu:
M3ITy4eHue

S3HATH: OonpeacICHUEC U3JTyUICHUA

'YMeTh: MOPUBOJAUTHL NPUMCPBI U3JTYUCHUS, paClIO3HABATH

DopMupoBaHUE YMEHUN
BOCIIPUHUMATD,

YOCXKIEHHOCTD B

BO3MOXHOCTH ITO3HAHMH]

nepepalaTbIBaTh U [IPUPOIBI
M3ITy4eHUE CPey APYruX BUIOB TEILIONEPEIaut, OMUCHIBATh HpENCTABIATS HHDOPMAIIHIO
MeXaHHU3M TepeAady PHEPTHU TaHHBIMU CIIOCOO0aMU B CIIOBECHOM,
CUMBOJIMYECKON (hopme,
QHAJIN3UPOBATh U
repepadaThIBaTh
MOMy4eHHYI0 NH(OpMannio
24  |laboparopnas padora Ne 3 CpaBHEHHE KOIUYEeCTBa 3HATh: yCTPOWCTBO U MPUHIIMII ACUCTBUS KaJOpUMeETpa DopMHUpOBaHNE YMEHUI DopmupoBaHUe
«CpaBHEHHE KOJTMUECTBa TETIOTHI IPHU CMEIIUBaHUU [paboTath B rpymie LIEHHOCTHBIX
TEIUIOTHI NIPH CMEIINBAaHUU BOJIbI Pa3HOI TeMIepaTypsl [YMeTh: npoBoHTL HabMIoNeHNA fiporecca Terorepeatn, OTHOILIEHUH APYT K
BOJTBI PA3HOI TEMITEPATYPED M3MEpPSITh TEMIIEPATYPy XOJOJHOM U rops4eil BOabl; OLIEHUBAaTh OTBETHI pyry
[PACCUHTHIBATh KOJIMYECTBO TEIUIOTHI, HEOOXOJMMO€ JIJISt 0JTHOKJIACCHUKOB,
HarpeBaHUs BOJBI U BBIICIISIEMOE €i TIPH OXJIAXKICHUH; O0BSCHATH [OCYIIECTBIISTH PasButne
MPpUYNHY HEPABEHCTBA 3TUX KOJIUYECTB TCIUIOThI paCLHI/IpeHHHﬁ IIOUCK IMO3HABATCIIbHBIX
nH(opmanuu UHTEPECOB
hopMHUpOBaHKE [IEHHOCTHBIX
OTHOLIEHUI APYT K APYTY,
YUUTEII0, aBTOPAaM OTKPBITHH
1 M300peTeHuit
25 labopartopHas padota Ne 4 M3MmepeHue ynenbHoM 'YMeTh: NpOBOAUTEL HAOMIOAEHHS IpoLiecca TeIuIoepeaayn, DopMupOBaHUE YMEHUI dopMupoBaHue
«3MepeHne ynenbHoi TETIIOEMKOCTH BELIECTBA [PACCUMTBIBATH KOJIMYECTBO TEIUIOTHI, HEOOXOANMOE AT paboTaTh B rpymie LICHHOCTHBIX
TETJI0EMKOCTH TBEPJIOTO HarpeBaHUs BOJBI U BBIAEJIIEMOE €M IIPU OXJIaXkICHUH; IPUMCEHSITh OTHOILIEHUH IPYT K
BerecTay ypaBHEHHE TerIoBoro G6anamca jyist onpenesennit YTE semecrpa [CHCHABATE OTBETBI npyry
OJJHOKJIACCHUKOB,
OCYILLIECTBIISTh Pa3Butne
[pacIIMpeHHbIH TTOMCK [103HABAaTENbHBIX
nHpopManuu MHTEPECOB
(hopMHUpOBaHNE IEHHOCTHBIX
OTHOLLIEHUW JPYT K IPYTY,
YIUTEINI0, aBTOPaM OTKPBITHH
1 M300peTeHunit
26 [Pemenue 3amau Ha pacuer KonmmaecTBo TETUIOTHI. 3HATH: OIPE/EICHNE KOJINIECTBA TEIUIOTHI, yACTbHON pa3sBUTHE BHUMATEIBHOCTH (CaMOCTOSITETBHOCTD B

KOJTMYECTBA TEILIOTHL,
HE00XOIUMOT0 ISl HATPEBAHUS

'Y nenpHas TEMI0EMKOCTD
BEIIECTBA

[TETIIOEMKOCTH, €MHHUIIBI N3MEPEHNUS 1 0003HAYEHNE KOTMYECTBA
[TETIOTHI ¥ YETBHON TEIUIOEMKOCTH, (POPMYITY IS pacdeTa

[KOJIMYCCTBA TCIJIOTHI, H606XO,I[I/IMOFO JUIsL Harp€BaHUs TEJ1a NI

COOpaHHOCTH U
AKKYPAaTHOCTH

a3BHUTHE MOHOJIOTHYCCKON U

prOOPETEHINH HOBBIX
3HAaHUU U




[rciia

BBIACISICMOI'O UM ITPU OXJTAXKIACHUUN

'YMeTh: 00BsicHATD (u3mdeckuii cmbich nousiTus YTE,
ronb3oBatkes Tabnuuei YTE, cpaBanBath YTE pazmiaHbix
BEIIIECTB U MPOLIECC HATPEBAHUS U OXJIAXKAEHUS B 3aBUCUMOCTH OT
'YTE Bemectsa

,HI/I&JIOFI/I‘IGCKOﬁ peun

hopMupoBaHHE YMCHHS
orpeeNIeHUs] OJTHOM
XapaKTEePUCTUKHU JABMKEHUS
uepes Apyrue

OCBOCHHE TIPUEMOB JCHCTBUI
B HECTaHJAPTHBIX CUTYAIIHIX

MPAaKTHYECKNX YMEHUH

PasBurne
[TO3HABATEIBHBIX
MHTEPECOB U
TBOPYCCKHUX
CITIOCOOHOCTEH

MoTuBanust
00pa3oBaTeIEHON
IesITeTbHOCTH Ha
OCHOBE JIMYHOCTHO-
OPUCHTUPOBAHHOTO
o IX 011

27  |YnenbHast TEIUIOTa CrOpaHUS Y ienbpHas TEMIoTa CrOpaHus  |3HATh: ONpeAeieHUe YAETbHOM TEeIUIOTH CropaHus TOIUIMBA, DopMHUpOBaHIE YMEHUIT yOSKIEHHOCTD B
TOILUINBA TOILTUBA enununy mMepenus YTCT, ¢popmyiy i pacuera KOIMYECTBa — [BOCHPHHUMATD, BO3MO)KHOCTH TTO3HAHUS]
[TeTIOTHI, BBIIEIAIOIETOCs IPU CTOPAHUM TOILTUBA nepepabaTbiBaTh U [IPUPOIBI
[peCTaBIATh HHPOPMALHIO
[YMEThb: OOBSICHSATB MPOLECC BBIACICHNS SHEPIUU IPU CTOPAHUH | 1o pecrroi,
[rorunBa, puznueckuit CMBICIT SHAYCHHS YTCT, ymetsb CHMBOJTHYECKOI (opMe,
nosb3oBatkes Tabnuneid Y TCT, cpaBauBate Y TCT paznuuHbix AHATH3MPOBATH U
BEILIECTB 1 SHEPTHIO, BHIACIUBIIYIOCS TIPU CTOPAHUH BUIOB HepepabaTbBaTh
[TOTTHBA, BEMHCIIATH SHEPIHIO, BLUICIUBLIYIOCS IPH CTOPAHUHE |06 nvuennyio MHbOPMALIHIO
[TorMBa
28  [[lepBblii 3aKOH TEPMOJMHAMUKH | YpaBHEHHE TEILIOBOTO Bb11ensTh OCHOBHOE OCO3HAHNE BaKHOCTHU

OajaHca

coziep KaHNe IPOYUTAHHOTO
TeKCTa, HAXOJUTh B HEM
OTBETHI Ha ITOCTABIICHHBIE
BOIIPOCHI

[IproOpereHue ombiTa
CaMOCTOSATEIIHHOTO MIOMCKA
WHPOpMAITIT

m3ydeHus Gpusnky,
[pOBENICHUE
HAOJII0ICHUS,
(bopMupoBaHue
MO3HAaBATEIbHBIX
MHTEPECOB




29

Penrenue 3agau

[lepBblil 3aK0H
TEPMOIMHAMUKHY.
[IpencraBnenue o
HEOOPATUMOCTH TETIOBBIX
[poLIeCCOB

3HaTh: GOpMYITHPOBKY 1 (GOPMYITY ITEPBOrO 3aKOHA
[TEpPMOANHAMUKHI

'YMeTh: ONUChIBaTh IponeCC USMCHCHMS U IMPEBPAILCHUA SHEPTUN
B MCXaHUYCCKUX U TCIIJIOBBIX r[poueccax6 CBO6OI[HO€ nmaacHuce,
VIBYDKCHUC TEJIa P HAJIUIWKU TPCHUA

'YMeTh: 00001aTh 3HAHUS O CIIOCO0AaX U3MEHEHHsI BHYTPEHHEH
YHEPTUH U BU/IAX TEIUIONEpeaul, yIUTHIBATh SIBJICHHS
[TETTONPOBOTHOCTH, KOHBEKI[HHU, U3TyICHHS TIPU PELICHUN
OBITOBBIX TIPOOJIEM

[pa3BUTHE BHUMATENbHOCTU
COOpaHHOCTH U
AKKYpaTHOCTH

[pa3BUTHE MOHOJIOTMUYECKON U
TIaTOrMUEeCKON pedn

hopMupOBaHUE YMCHHS
onpeieNIeHUs] OJTHOM
XapaKTEePUCTUKHU ABMKEHUS
uepes Apyrue

OCBOCHHE TIPUEMOB JCHCTBUIA
B HECTaHJAPTHBIX CUTYAIIHIX

CaMOCTOSTEIbHOCTE B
MprOOPETEHIH HOBBIX
3HAHWUN U
[IPaKTUYECKUX YMEHUM

PasButne
[103HABATEIHHBIX
MHTEPECOB U
TBOPYCCKHUX
CIT0COOHOCTEH

MoTuBanus
00pa3oBaTeNbHON
IesITeTbHOCTH Ha
OCHOBE JIMYHOCTHO-

OpPUEHTUPOBAHHOI'O
rozxxona
30 |KourponbHas pabora Ne 2 o OBJIaJICHNE HAaBBIKAMH (bopMupoBaHue
reMe «TemnnoBbIe SIBICHUS CAMOKOHTPOJIA U OLUCHKHU LICHHOCTHBIX
[PE3YJIBTaTOB CBOEH OTHOILLIEHUM K
eATENBHOCTH, YMEHUAME  [pe3y/bTaTaM 00y4eHHs
[peIBUIETh BO3MOXKHBIC
[PE3YJIbTAThl CBOMX JEHCTBUIL
31 [[InaBnenue u oTBEepAeBaHUE [InaBieHue U OTBEpAEBaHNUE. [3HATb: ONpE/EIICHNE IJIaBJICHUS, OTBEPACBAHMSA, TEMIIEPATypsl  [BbIiensiTh OCHOBHOE 0CO3HaHHE Ba)KHOCTU
KPHCTAJUINYECKHUX Tell TemmnepaTypa Iu1aBICHUS. [UIaBJICHNS, YEeTIbHOM TEIUIOTHI IUIABIEHNUS, SIMHHUILY U3MEPEHHUS |[COJepyKaHUe IPOYUTAHHOTO (M3y4eHHs (PU3UKH,
Y nenbHast Teruiora mnasnenus Y TI, pusuueckuit cmbicn 3nauenust YTI1, popmyny amst pacdera [rekcta, HAXOIUTh B HEM [IPOBEECHUE
J1/omerr Ne8 KOJIYECTBA TEIUIOTHI, HEOOXOIUMOTO [UTS [UIABICHUS U OTBETHI HA MMOCTABJCHHBIE  |HAOIIOACHUS,
BBIJICIISIOLIETOCS IIPU OTBEPIECBAHUH BOITIPOCHI (bopMupoBaHHEe
[103HABAaTENbHBIX
'YMeTh: monb30BaThesl TAOMUIICH TeMIlepaTyp IUIaBlieHus BeliecTs, |[[ppodpereHue omnbita MHTEpecoB
00BSICHATH MPOLIECCHI IIABJICHUS U OTBEPCBAHUS HA OCHOBE CaMOCTOSITEIILHOT'O TIOMCKa
IMKT, mons3oBatbest Tabmmmeit Y TII, cpapanBats Y TII nH(popManuu
[PA3TMYIHBIX BEIIECTB M MPOLIECC OTBEPACBAHMUS B 3aBUCHMOCTH OT
YTII
32  |Pemienue 3am1a4 [InaBieHue 1 OTBEpAEBaHUE  |YMETh: ONPEACIATH XapaKTep TEIUIOBBIX IPOIIECCOB (HarpeBaHKe, [pa3BUTHE BHUMATEIbHOCTH  (CaMOCTOSITEIbHOCTD B

KPUCTAJUIMYECKUX BEIIECTB

OXJIaXIIeHHe, TUIaBJICHHEe, OTBEpIeBaHIe) 10 rpauKy H3MEHEHHUS

[TemMIIepaTyphl CO BPEMEHEM, MPUMEHSTh (OPMYITy Ul pacdeTa
KOJTYECTBA TEIIOTHI, HEOOXOANMOTO JUTS TUIABJICHHS

COOpaHHOCTH U
AKKYpaTHOCTH
[Pa3BUTHE MOHOJIOTHYECKOH 1

prOOPETEHINH HOBBIX
3HAaHUU U
[IPaKTUYECKUX YMEHUM




BBIJICIIAOIICTOCA IIPU OTBECPACBAHUN

,HI/I&JIOFI/I‘IGCKOﬁ pcun

hopMupoBaHHE YMCHHS
orpeeNIeHUs] OJTHOM
XapaKTEePUCTUKHU JABMKEHUS
uepes Apyrue

OCBOCHHE TIPUEMOB JCHCTBUI
B HECTaHJAPTHBIX CUTYAIIHIX

PasButne
[TO3HABATEIBHBIX
MHTEPECOB U
TBOPUYECCKHUX
CITIOCOOHOCTEH

MoTuBanust
00pa3oBaTeEHON
IesITeThHOCTH Ha
OCHOBE JTMYHOCTHO-

OpPUEHTHUPOBAHHOT'O
oaxoza
33 |McnapeHue u KOHIEHCAIMS VcnapeHue u KOHAEHcAlMsd  |3HATh: ONpEAETCHUs UCTIapEeHNUs, KOHIeH calluu DopMHUpOBaHNE YMEHUI yOSKAEHHOCTH B
BOCIIpUHHMATb, BO3MOYKHOCTH ITO3HAHUS
UT/onbrT Ne9 'YMeTh: 00BSICHSTH IPOIECCHI UCTIAPEHUST ¥ KOHACHCALUH 1 HepepabaThiBaTh i pHPOIBI
[poKCXOAIINe U3MeHeHHs sHepruu Ha ocHoBe MKT, Ha3bIBaTh [PeACTABIATS HHDOPMALIHIO
d)aKTOpI)I, BJIUAIOUINE HA CKOPOCTh UCTIApECHUA, 06’I)HCH$ITB Hnx B CHOBeCHOﬁ,
BIIIHIC CHMBOIHMYECKOH (hopMme,
QHAJIN3UPOBATH U
nepepadaThIiBaTh
MONy4eHHYI0 HH(OopMaInio
34 [Kumenwe. Y nenpHas Temora  |HacelueHssid nap. Kunenune. [3HaTh: onpeneneHue KUIEHMs, HACHIIIEHHOTO [Iapa, TeMIIepaTypsl [BeaensaTe oOCHOBHOE 0CO3HaHHE Ba)KHOCTU
mapooOpa3zoBaHust 3aBUCHMOCTD TEMIIEpaTypbl  [KUMEHHUS, YACIbHOM TeIUIOTH IapooOpa30BaHus, CAUHULLY CoZlep)KaHHe IPOYUTAHHOIO |[M3Y4EeHUS (HH3HKH,
KUIICHUS OT JaBJICHUS. mzmepenust YTTIO, , pusudeckuii cmpici 3Hadenus Y TIIO TeKCTa, HAXOOUTh B HEM [IPOBECHUE
Y nenbHast TeTIoTa KUMEHWs OTBETHI Ha IIOCTABJICHHBIC  |[HAOIIOJCHHMS,
'YMeTh: 00BACHATH TPOLIECC KUIEHNs Ha OCHOBE MKT, BOMpOCHT (opmupoBarme
[101530BATHCs TaOnuIel TeMnepaTyp KUIEHuUs, 0JIb30BaThCs 103HABATEIBHBIX
rabnuneit YTIIO, cpauuBats YTIIO pa3iuyHBIX BEIIECTB U [TpuobpereHue onbITa HHTepecoB
mporecc KumeHus B 3aBucuMoctu oT Y TIIO Bemectsa. CaMOCTOSITEIBHOTO ITOMCKA
OmnpenensTh XapakTep TEIUIOBBIX MPOIECCOB (HarpeBaHuUe, nH(OpMaUH
OXJIaXIIeHHe, HCTIapeHue, KOHIEHCAIHs) 110 rpauKy H3MEHEHUS
[TeMIIepaTyphl CO BpeMEHEM, IPUMEHATH (HOpMYITy Ul pacdeTa
KOJTMYECTBA TEIIOTHI, HEOOXOANMOTO JUIS IIPEBPAIICHUS
BEIIIECTBA B I1ap U BHIAEIIIONIETOCS MIPY KOHAECHCAIIIH
35  |BmaxkHOCTH BO3IyXa. BiaxxHocTs Bo3ayxa. 3HATH: onpeznencHre abCOTIOTHON BIAYKHOCTH, OTHOCUTENbHOH  [DopMupOBaHHE yMEHHHA YOEXKIEHHOCTD B

UI/oneIT Nel0

3MepeHue BIaxXKHOCTU
BO3/TyXa

[BJIAXKHOCTH

'YMeTh: I3MEpATH BIAXHOCTH C IIOMOIIBIO TICHXPOMETPA,
OOBSCHATH 3aBUCUMOCTh OTHOCHTEIBHON BJIAYKHOCTH OT

BOCIIPHHHMATB,
nepepabaTbIBaTh U
MpeaCcTaBIsATh HHPOPMAIHIO

B CIIOBECHOM,

BO3MOXHOCTH ITO3HAHU

[IPUPOIBI




[TeMIepaTypsl

CUMBOJIHMYECCKON (opme,
AHAT3UPOBATH U
repepadaThIBaTh
[MOTYYEHHYIO HH(OpMAIIHIO

36  |KonrponbHas pabora Ne3 o OBJIaJICHNE HAaBBIKAMHU (bopMupoBaHue
reme «V3MeHeHne arperaTHbIx CAMOKOHTPOJIA U OLIEHKH LIEHHOCTHBIX
COCTOSIHUH BEILIECTBA» [PE3yIBTATOB CBOEH OTHOLIEHUH K
eaTeNbHOCTH, YMEHUSMHU  [pe3yibTaTraM OOydeHUs
[peIBUIETh BO3MOXKHBIE
[PE3YNIbTaThl CBOUX JICHCTBUI
37  |CBs3p MeXIy MapaMeTpaMmu 3aBHCHMOCTD JJaBJICHHUS ra3a OT|3HaTh: MOHATHE UJIealIbHOrO Ta3a, u3onpoiecca, GOpMYyIHPOBKY [BbliensiTh OCHOBHOE 0CO3HAHNE Ba)KHOCTU
cocTostHus rasa. [Ipumenenne  |0Obema 3aKOHA Ta30BBIX 3aKOHOB U IPAHUIIBI X TPUMEHUMOCTH COZIep)KaHue MTPOUYUTAHHOTO [M3Yy4deHUs PU3KKH,
ra30B B TEXHUKE TEeKCTa, HAXOAUTh B HEM [IpOBE/ICHNE
YMETb: OMUCHIBATH OMBITHI, YCTAHABINBAIOMIME A30BBIC 3AKOHBL, | 1pore oo oo HaGTIOICHMS,
00BSICHATH 3aKOH Ha ocHOBe MKT BOMPOCH (bopmupoBarme
IMO3HABATCIIbHBIX
[IpuoOperenue onbita HHTEPECOB
CaMOCTOSITEIILHOT'O TIOMCKa
nH(opmanuu
38 [TemoBoe pacimpenue TBepAbIX [T emioBoe pacuupeHue 3HaTh: (HOPMYITYy IMHEHHOrO PACIIUPEHNUST TBEPBIX TEI Bompoce! k TeruioBoe pacpeHue
TeJT ¥ AKUIKOCTEH TBEPABIX TEJ U KUIKOCTEH TBEpIbIX TEN
'YMeTh: IPUBOIUTE IPUMEPHI y4eTa B TEXHUKE U IPOSIBIICHUS B m. 33
[PUPOJIE TEIUIOBOIO PaCIIMPEHHs TBEPABIX TEI, IPUBOIUTH
[pHMeEpHI TEIIOBOTO PaCLIMPEHUs, HAaOII0JaeMOro B IPUPOAE U
[TEXHHKE
39  [[IpuHIMO paGoTHI TEIIOBBIX [ IprHIUIIBI paOOTHI TEIUIOBBIX [3HATH: OMpEE/ICHHE TEIUIOBOrO ABUIATENs, OCHOBHBIC YaCTH DopmMupoBaHUE YMEHUH YOSXKIEHHOCTE B
nBUraTeNnei. nBurareneil. J(purarens [TEIUIOBBIX JBUTaTeNel, npuMepHoe 3Hauenne KIIJ atux BOCIIPUHUMATb, BO3MOXXHOCTH I103HAHHUS
BHYTPEHHETO CrOpaHUsL. inBuraTenel, 3aBucumocts KIIJI TeruioBoro asurarens ot nepepabaTbIBaTh U [IPUPOIBI
[lapoBas TypOrHa [TeMIIepaTypbl HarpeBaTeNs U XONOIMIbHUKA [peCTaBIATh HHPOPMAIHIO
. B CJIOBECHOI,
YMeTb: oruchBaTh yerpoictBo JIBC, 00BSACHITE MPHHIHIL €10 |10 oo oo o bopwme,
[pabO0THI, MPUBOIUTH MIPUMEPHI SKOIOTHUECKUX MTOCIEACTBIH AHAH3HPOBATH M
ipadote! JIBC, TemmoBbIX ¥ THAPOAIEKTPOCTAHIIHIA; OMMCHIBATH HepepabaThBaTh
[YCTpOHCTBO MapOBOI TYpOHHBI U IPUHIIHII €€ IEHCTBUSA MOy YEHHYIO HH(OPMALIIO
40 |/IBuraTeinp BHYTPEHHETO Be11essiTe OCHOBHOE 0CO3HAHHE Ba)KHOCTH

cropanmst [lapoBas TypOuHa

Co/Iep KaHHe IPOYUTAHHOTO

TCKCTA, HAXOAUTHh B HCM

M3ydeHUs (PU3HKH,

poBeieHUE




OTBCTHI HA ITIOCTAaBJICHHBIC
BOITPOCHIL

[TpnobpereHue onbITa
CaMOCTOATEIBHOTO IIOMCKA
nH(opManum

HAOJIIOICHUS,
(bopMupoBaHue
MO3HABATENbHBIX
MHTEPECOB

41 (DnexTpudeckuit 3apsi. DIIEKTPOCTATHIECKOE 3HATh: oNpeeNeHNe MIEKTPUIECKOT0 B3aUMOJEUCTBYS, DopMHUpOBaHNE YMEHUI YOeXXIEeHHOCTh B
[DnexTpuyeckoe B3anMO/ICICTBHE. PIIEKTpU3AIMH Tell, HA3bIBaTh BUJIBI 3aPS/IOB, OITUCHIBATH BOCIIpUHHMATb, BO3MO)KHOCTY TIO3HAHUS]
B3auMozeiicTBIE JJIeKTPUYECKHUHN 3apsi. B3aNMOJICHCTBHS MEKAY HUMU, IPHOOPHI sl 00HAPY>KEHHS nepepalaTbIBaTh U [IPUPOIBI

JJIEKTPOCKOII, €r0 YCTPOMCTBO PIEKTPUIECKOr0 3apaa MpeICTaBISATh UHOOPMALIUIO
Y pUHIMT AelicTBud. [[Ba . B CIIOBECHOM,
DOJIA SITEKTPHYECKIX 3apSIOB 'YMeTh: onuChIBaTh AJIEKTPHYECKUE B3AHMOJICHCTBH, TIpoLiece CHMBOHUECKOI (hopMe,
PIIEKTPU3AINH Tell, O0BSICHATh YCTPONCTBO U MPUHIIMIT JIEHCTBUS AHATH3HPOBATH W
IIEKTPOCKOIIA U 3IEKTPOMETpa HepepaGaThBaTh
MONy4eHHYI0 NH(opManuio
42 /1enMMOCTb 3JIEKTPUYECKOr O /luckpeTHOCTH 3HATh: MOHATHE JEKTPUUECKOro 3apsaa, eIUHNILY H3MEPEHUS Bb11€nsTh OCHOBHOE OCO3HAHNE BaYKHOCTH
Bapsna. CTpoeHue aToma IIEKTPUYECKOTO 3apsiia Bapsaa COJIep)KaHUe MTPOYUTAHHOTO [M3Yy4eHUs PU3KKH,
TCKCTa, HAXOAWTH B HEM [IPOBC/ICHNE
[YMeTh: 00BSCHATD IPUPOAY INEKTPUUECKOTO 3apsiia, IPUBOJUTH OTBETBI HA OCTABJICHHEIE HAGTIONIEHNS,
[IpUMEPBI SABJICHUSA JIIEKTPU3ALNN BONpOCH (bopMUpOBaHHe
[I03HAaBATEIbHbIX
[TpuobpereHue onbiTa HHTepECoB
CaMOCTOATEIBHOTO MIOMCKA
nHpopmanuu
43 DNEeKTpU3AIHS Tell. CtpoeHue aToma. DJEKTPOH U [3HATH: YaCTHUIIBI, 00Tafal0NIe HAUMEHBIITNM JIEKTPHYECKIM DopMHpOBaHNE YMEHUIT YOeXKIEHHOCTh B
[POTOH. DJIeMEHTapHBIN 3apsiioM, ONpeieNIeHUe OIOKUTENEHOTO ¥ OTPULIATENBEHOTO BOCIIPHHHMATB, BO3MOKHOCTH ITO3HAHUS
PIIEKTPUYECKUH 3apsi. OHOB nepepabaTbIBaTh U [IPUPOJIBI
DJIeKTpHU3aIMs Tel . peICTaBIATh HHPOPMALHIO
'YMeTb: OMHCHIBATD 1 OOBSICHATE MOJEIA CTPOCHHUS IPOCTEHIINX | CIIOBECHOH,
ATOMOB, B3HMOJICHCTBHE HAGNICKTPH30BAHHEIX Tell, SBJICHHE ciMBomTITIECKOT hopMe,
PIIEKTPU3ALIMN HA OCHOBE 3HAHUI O CTPOCHHH aTOMA M ATOMHOTO |y oy opars,
FAapa epepabaTHIBATh
MOTYICHHYIO HH(OPMAIIHIO

44 Onexrprueckoe none. Jluann  ([IpOBOJHUKY M QUANIEKTPUKH. (3HATB: ONpEAeNiCHHE IPOBOAHUKOB U HEIIPOBOIHHUKOB. OLICHIBATh OTBETHI DopmupoBaHue
HANPSDKEHHOCTH 3aKOH COXpaHEeHHs DopMyIHPOBKY 3aKOHA COXPaHEHHs 3JIEKTPHIECKOro 3apsiaa OZHOKJTACCHHUKOB, [ICHHOCTHBIX
HIIEKTPHYECKOTO MOJIs HIIEKTPUYECKOTO 3apsiia OCYIIIECTBIISATD OTHOLICHHUH IPYT K

[YMeTh: OOBSICHATD AIEKTPHIECKHE OCOOCHHOCTH POBOIHIKOB H
ITI3IEKTPHUKOB, IPUBOIUTE TIPUMEPEI

[PACIIMPEHHBIN TOUCK
WHPOpMAITII

pyry




(hopMHpoBaHNE IEHHOCTHBIX
OTHOIIEHUH JIPYT K JIPYTY,
VIUTEINI0, aBTOPaM OTKPBITHH
1 M300peTeHui

PasButne
MMO3HAaBAaTEIbHBIX
HTEPECOB

45 [IpOBOJHUKY U JUIIEKTPUKU DJIEKTpUUECKOE TIOE. 3Hath: onpeneneHue D1, anekTpuUecKoi CUIIbI, HAIPSDKEHHOCTH, |BBIIENATH OCHOBHOE 0CO3HaHME BaXKHOCTU
HanpspkeHHOCTD €IMHHITY U3MEPEHUsI HANPSDKEHHOCTH, HCTOUHUKH D11 1 crocoOsl [coniepikaHue MPOYUTAHHOTO  |[M3ydeHHs (DH3HKH,
piiekTpudeckoro nojs. Jlunuu fero oOHapyxxenus, ceoiicrsa O, onpenenenue JIUHUH TEKCTa, HAXOAUTh B HEM MpoBeCHUE
HaIPSDKEHHOCTH HarpspkeHHocTH D11 OTBETHI Ha MTOCTABJICHHbIE  [HAOJIIOJECHUS,
IIEKTPHUYECKOr0 MOJIs BOIPOCHI (hopMupoBaHue

'YMeTh: TprMeHsITh GopMyITy HaITPsHKEHHOCTH TP PELICHUH 103HABATENbHIX
Banad, 00bSCHATH MOJIENU JIMHUI HanpspkeHHocTH D1 [TpnobpereHue onbITa HHTEPECOB
CaMOCTOSITEIILHOTO TIOMCKa
nHpopManuu
46 OOo0maronMii ypok 1o Teme OBJIaJICHNE HAaBBIKAMU (bopMupoBaHue
QIEKTPUIECKHUE SBICHUS CAMOKOHTPOJISL U OLICHKH [IEHHOCTHBIX
[PE3YJIBTaTOB CBOEH OTHOILLEHUM K
ICITCIIbHOCTU, YMCHUAMU [PE3YyJIbTaTaM 06yqum{
[peABUACTH BO3MOKHBIE
[PE3YJIBTAThl CBOUX JIEHCTBUI
47 OnexTpuuecKuil TOK. McTouHuku|[IoCTOSHHBIN AMEKTPHYECKU  [3HATH: OIMpeeseHuE JIEKTPUIECKOTO TOKA, YCIOBUS €ro DopMupoOBaHUE YMEHUN YOS IEeHHOCTh B
TOKa TOK. VICTOUHUKH ITOCTOSIHHOTO [CYILECTBOBAHHUs, OIPEIEIEHHE HCTOYHUKA TOKA BOCIIPUHUMATb, BO3MO)KHOCTH TTO3HAHUS]
Toka. Hocurenu cBoOOIHBIX repepabaThiBaTh U [IPUPO/IBI
IEKTPUMECKUX 3apS/IOB B 'YMETh: ONUCHIBATH MPOLIECC MPOTEKAHUS OMEKTPUMECKOrO TOKA B |11oe crapismh, ME(OPMALIHIO
MeTaJUIax, SMEeKTPOIHTAX, MeTaax, OObsSCHATH IIPEBPallCHNE BHYTPEHHEH SHEPIUU B B CIIOBECHOM,
rasax, MOJMyNpOBOJIHHKAX PIICKTPHICCKYIO B HCTOYHHKAX TOKA CHMBOTHYECKOH (opMe,
AHAIM3UPOBATh U
repepalaThiBaTh
MONY4eHHYI0 NH(OpMaInIo

48 /leiicTBHE 3IEKTPUUYECKOT0 TOKa |[IefCTBUS 2IEKTPUYECKOT O 3HATh: AEHCTBUSA AIIEKTPUIECKOTO TOKA OLICHUBATH OTBETHI DopMupoBaHue
TOKa: TEIUIOBOE, XUMHUECKOE, . OJHOKJIACCHUKOB, [IEHHOCTHBIX
MAFHHTHOE 'YMeEThb: OOBSICHATD SBJICHUS, HILTIOCTPUPYIOLINE AEHCTBUS OCYIIECTBIATS oTHOWeRHIT YT K

PIIEKTPHUYECKOTO TOKa paCIMpeHHEIH TONCK pyry
nH(popManuu
(hOpMHUpOBAHHE IEHHOCTHBIX || A3BHTHE
OTHOMIEHHI APyT K Apyry,  [O3HABATEIBHEIX
MHTEPECOB

VUHTEIFO, aBTOPaM OTKPBITHH]
1 M300peTeHmi




49

QHCK’I‘I)I/I"IGCKQ.H OC1b

SHCKTpI/ILIeCKaSI OC1Ib

3HATh: COCTABHBIE YACTH JJIEKTPHUESCKOM [IETIH, UX YCIOBHBIE
0003HAYEHUS

Br1neaaTe OCHOBHOE
CcoJiep>KaHre IPOYUTAHHOTO

0OCO3HAHHE Ba)KHOCTH
n3ydenus Gpuznky,

. TeKCTa, HAXOJHUTh B HEM MpOBENICHUE
'YMeTh: 4epTUTh CXEMbI MEKTPHICCKHX LeTer OTBETHI HA [IOCTABICHHEIE  [HAGIIOCHNS,
BOIPOCHI (bopmupoBaHue
MO3HABATENbHBIX
[TpnobpereHue onbITa HHTEpeCOB
CaMOCTOSITENILHOTO TIOMCKa
nHpopManum
50 Cuia Toka. AMIIEpMeTp. Cuia Toka. AMIIepMerp. BHATB: OMpeeieHNe CHIIBI TOKA, SIUHHILY H3MEPEHHUs CHITbI TOKa, |[DOopMUpOBaHHE YMEHHIH DopmupoBaHue
UTaGopaTtophast pabota Ne 5 13MepeHne cuibl Toka ee (pM3MUECKUi CMBICI, OPMYITY JUIsl ONPENENICHNs] CUIIBI TOKA,  [paboTaTh B TpyIe LIEHHOCTHBIX
«COOpKa dIIEKTPUUYECKOH LETTH U mpuOop JUIsl ©I3MEPEHHs CHIIBI TOKA, IpaBHiIa padoThI ¢ IIPHOOPOM, OTHOILIEHUH APYT K
M3MepeHre CHITbI TOKa Ha CI1I0CO0 TTO/IKITFOUEHHUS aMIIEpMETpPa B 3JIEKTPUUECKYIO IIETb OLCHNBATD OTBETEL pyry
PA3TMYHBIX €€ Y4aCTKAX» O/IHOKJIACCHUKOB,
'YMeTh: IpUMEHSITh (GOPMYJTY ISl ONPEIeTCHUSI CHIIbI TOKA PH  |OCYIIIECTBIISATh PasButie
[perieHus 3a1a4, COOMPATh DIICKTPUUCSCKUE ETTH, TOJIb30BAThCA  [PACIIMPEHHBIN MTOUCK MO3HABATEIHHBIX
AMIICPMETPOM U1 ONIPEACIICHUA CHUJIBI TOKA B LICTIU, YCPTUTH I/IHd)OpMaL[I/II/I MHTCPECOB
CXEMBI JJICKTPUICCKHX Hel’[eﬁ, OLCHUBATH PE3YJIbTAThI q)OpMI/IpOBaHI/Ie HEHHOCTHBIX
HaOII0ICHMI OTHOIIICHHUH IPYT K APYTY,
VIHTEII0, aBTOPaM OTKPBITHI
1 M300peTeHuit
51 DJeKTpUYecKoe HalpspkeHue.  [M3MepeHue HanpsHKeHHs 3HATh: ONpeeNeHue HaPSDKEHUs, SAUHHILY H3MEPEHHS DopMupoBaHHe YMEHUH DopmupoBanue
Bonsrmerp JlabopaTopHast HaIpsDKEHUS, ee (pu3nuecKuidl CMBICH, GOopMyIy AJIs onpeleeHus [paboTaTh B IpyIIe [ICHHOCTHBIX
padora Ne 6 «3mepenne HATIPSDKEHUS, IPHOOP [T U3MEPEHUS HAIIPsDKEHUS , IpaBuiia OTHOIIECHUH APYT K
HANPSOKEHHS HA PA3THIHBIX paGOTHI ¢ MPHOOPOM, CTIOCOO MONKTIOUEHHS BOTHTMETPA B OLICHUBATD OTBCTHL npyry
yJaCcTKAX IIETI BIIEKTPUYECKYIO e OAHOKIIACCHHKOB,
OCYILLIECTBIISTh Pa3Butne
YMeTh: npuMeHTs GopMyITy IS ONpefesIeHUs HAPsHKEHUS TIPU [paCIIMPEHHBIH OMCK [03HAaBATENbHBIX
[peLIeHns 3a1a4, COOMPATh AIEKTPUYECKUE [IeH, TTOJb30BaThesl  [MH(OpMaUH MHTEPECOB
BOJETMETPOM IS ONpeieIeHHs] HAIPSDKEHHS B LETH, YepTUTh  |(pOpMUpPOBaHHE [IEHHOCTHBIX
CXEMBI 3JIEKTPHUYECKHX LeTIeH, OLIEHUBATh PE3YIbTaThI OTHOLICHHUH JIPYT K APYTY,
HAOIOCHUI YUUTENI0, aBTOPaM OTKPBITUH
1 M300peTeHunit
52 ConpoTHBIICHHE POBOIHHUKA. 3HATB: ONpeseNieHre JIEKTPHIECKOT0 CONPOTHBICHHUS, enHuLy |DopMupoBaHIe YMEHHI YOS ICHHOCTE B

Baxon Oma i y9acTka Iern

M3MEpEHHs IMEKTPHIECKOTO CONPOTUBIICHUS, €€ (PU3NUESCKHU
cMBICI, (HOPMYITHPOBKY 3aKkoHa OMa T ydacTKa e

BOCIIPHHHMATB,
nepepabaTbIBaTh U
NpecTaBiIsTh HHPOPMAIHIO

BO3MOXHOCTH ITO3HAHU

[IPUPOIBI




'YMeTh: 00BSICHITH MNPpUYMHY BO3HUKHOBCHHUA CONIPOTUBJICHU A,
IIOJIB30BATHCA (l)OpMyJ'IOfI, BBIpa)KaIOHIeﬁ 3aKOH OMa, OMpeaAciIATb
1 CPAaBHUBATH COIPOTUBJICHUA METAJIJIOB I10 rpaq)I/IKy
3aBUCHUMOCTH CUJIbI TOKA OT HAIIPSIKCHUA

B CJIIOBECHOM,
CUMBOJIMYCCKON (hopme,
AHAJT3UPOBATH U
nepepadaThIBaTh
[MOJTYYEHHYI0 HH(OpMAIIHIO

53 UlaGopaTtophast pabora Ne 7 DNIEeKTpUUECKOe 3HaTh: oNpeaeNeHNe MIEKTPUIECKOT0 COIPOTUBIICHHUS, eMUHNLY |POpMHUPOBaHUE YMEHUIT DopMupoBaHUe
«I3MepeHne CONpOTUBIIEHUS  [COIPOTUBIIEHUE M3MEPEHUs IJIEKTPHUECKOrO COMIPOTUBIICHUS [paboTath B rpymie LIEHHOCTHBIX
[TPOBOTHUKA» OTHOILIEHUH APYT K

'YMeTh: coOMpaTh 3JEKTPUIECKYIO IIETTh 110 PUCYHKY, H3MEPSTh _ [oueHHBATb OTBETHL pyry
CHJTy TOKa U HalpsDKEHUE, YEPTUTh CXEMBI 3JIEKTPUUECKUX IeNeH, |0JHOKIACCHUKOB,
OLICHUBATh PE3YJbTaThl HAOIIOACHNH, MPUMEHSTh (GOPMYITY VIS [OCYIIECTBIISTH PasButne
[pacyera CONpOTUBIICHHS IPUMEHSTH (GOPMYITY JUI pacuera [paCIIMPEHHBIN MOUCK [M03HABATENbHBIX
nHpopManuu HTEPECOB
(hopMHpOBaHUE IEHHOCTHBIX
OTHOILIEHHUH JIPYT K JIPYTY,
YUUTEII0, aBTOPaM OTKPBITHH
1 M300peTeHui

54 Pacuer COpOTUBIEHUS DNIEeKTPUUECKOe 3HaTh: (PM3NUECKUI CMBICIT YACIBHOTO CONPOTHUBIIeHUs, hopmyiny |DopMupoBanne ymMeHHI dopMmupoBaHue
poBoaHMUKA. PeocTaThl. COIPOTHBJICHUE. Y I€NbHOE ISl pacueTa CONPOTUBIICHUS IIPOBOJHHUKA paboTaTh B rpymie LIECHHOCTHBIX
UTaGopaTtophast pabora Ne 8 colpoTrusiieHue. PeoctaTsl OTHOLIEHUM IpYT K
(PeryMpoBaHHe CHITBI TOKA B 'YMeTh: coOMpaTh 3JIEKTPUIECKYIO LIETIb 110 PUCYHKY, IPOBEPSATh  |OLIEHUBATH OTBETHI pyry
LlenH ¢ OMOILIBIO peocTaTay Ha OIBITE 3aBHCUMOCTD CUITBI TOKA OT CONPOTHBICHAA DU 0AHOKIIACCHHKOB,

3aJaHHOM HaIpsKEHUU, YSPTUTh CXEMBI JIEKTPUUECKUX LIETeH  |0CYILECTBIATh PazBuTHe
[pacIIMpEeHHBIN TOKCK [03HABATENbHBIX
nHpopManuu MHTEPECOB
(hopMHUpOBaHNE IEHHOCTHBIX
OTHOLLEHUU JPYT K IPYTY,
YUUTEINI0, aBTOPaM OTKPBITHH
1 M300peTeHuit

55 [locnenosarensHoe coenunenue [[locmenoBaTenbHoe 3HATH: 3aKOHBI ITOCIIEIOBATEIFHOIO COSMHEHNSI MPOBOAHUKOB  [POpMHUpOBaHHE yMEHUH DopMHpOBaHUE
rpoBoaHUKOB. JIabopaTopHast — |coeqMHEHHE IPOBOJHUKOB [paGoTath B rpymime [IEHHOCTHBIX

pabora Ne 9 «3yduenue
[IOCIIEIOBATENILHOIO COSIMHEHHUS
[IPOBOIHUKOB)

'YMETh: 00BACHATE OCOOEHHOCTH ITOCIIEAOBATEILHOTO
COETMHEHUsI, IPUMEHSTh 3aKOH OMa 1 3aKOHBI
[TOCIIEI0BATENILHOIO COSAMHEHNUS JUTS PEIICHHUs 3a/1a4, COOMpaTh
DIIEKTPUYECKYIO [IEMb U MPOBEPATH HA OIBITE 3aKOHOMEPHOCTH
II0CIIEN0BATEILHOIO COEAUHEHHS

OLICHNBATh OTBETHI
OJHOKJIACCHUKOB,
OCYIIIECTBIISATD
[PACIIMPEHHBIN TOUCK

OTHOLIEHUI IpYT K
IpYTy

PasButne
[M03HABATEIBHBIX

nHpOpMAITII




(hopMHpoBaHNE IEHHOCTHBIX
OTHOIIEHUH JIPYT K JIPYTY,
VIUTEINI0, aBTOPaM OTKPBITHH
1 M300peTeHui

HTEPECOB

56 [TapainenbHOe coeIMHEHnE 3 3HATh: 3aKOHBI MAPAJIETLHOTO COEIUHEHUS TPOBOHUKOB DopMupoBaHrEe YMEHUH yOEXKICHHOCTD B
poBoTHKUKOB. JlabopaTopHas BOCIIPUHUMATb, BO3MO)KHOCTH TTO3HAHUS]
pabora Ne 10 «M3yuenne 'YMeTh: 00BACHATH OCOOSHHOCTH TapaUICIbHOTO COSTUHEHMS, HepepabaThiBaTh i pHPOIBI
HapasIeNbHOro CoeTHHeHus MPUMEHATH 3aKOH OMa U 3aKOHBI MAPAJJIENILHOTO COSTMHEHUS TSI HpECTABIATE HHDOPMAIIHIO
POBOTHIKOBY [peILIeHUs 3a/1a4, COOMPATh NEKTPUUECKYIO LIEeNb U IIPOBEPSTH Ha B CIIOBECHOM,

OTIBITE 3aKOHOMEPHOCTH MapaIeIbHOTO COeTMHEHUS CHMBOJTHYECKOH (opMe,
aHAJTM3UPOBAThH U
nepepadaThIBaTh
MONy4eHHYI0 NH(OopManuio
57 Perenue 3amau Bakon OMa 1Sl yqacTka ey |YMeTh: MMoJIb30BaThes (popMyIion Juis onpeaeneHus Pa3BUTHE BHUMATENBHOCTH (CaMOCTOATEIHLHOCTh B
COMPOTUBIIEHUS ¥ 3aKOHOM OMa IpH pelIeHr  3a1a4 COOpaHHOCTH U NpUOOPETCHUH HOBBIX
AKKYpaTHOCTH 3HAHUW U
[Pa3BUTHE MOHOJIOTMYECKOH U [IPAKTUYECKUX YMEHUU
IMaI0rMueCcKo pedu
PaszButue
(hopMHpOBaHUE yMEHHUS [MO3HABATEIbLHBIX
OIpeeNeHUs] OJHOU MHTEPECOB U
XapAKTEPUCTUKU IBUKEHUSI [TBOPUYECKUX
uepes Ipyrue crtocoOHOCTEH
OCBOCHHE NIPUEMOB AelcTBU[MoTHBaLus
B HECTAHJAPTHBIX CHTYaIIHsIX [00pa30BaTENbHOM
mesiTeIbHOCTH Ha
OCHOBE JIMYHOCTHO-
OpUEHTHPOBAHHOTO
moaxonaa
58 PaboTa 1 MOIITHOCTH 3HATH: OIpeAeTIeHIEe MOIITHOCTH YIIEKTPUIECKOT0 TOKa, SAMHUIYY |BBIIENsATs OCHOBHOE OCO3HAHHE Ba)KHOCTH

DIIEKTPUIECKOr'0 TOKaA

M3MEPEeHHNs] MOIIIHOCTH, €€ (PU3NIECKUI CMBICT, POPMYITy AIIs
OIIpEeIeIIEHIs] MOIITHOCTH, TIPUOOPHI ISl I3MEPEHUS MOIITHOCTH

'YMeTh: mons30BaThCs TAOMHIICH MOITHOCTEN PAa3IMIHBIX
PIEKTPUYECKUX YCTPOICTB

CozIep KaHHe IPOYUTAHHOTO
TeKCTa, HAXOJUTh B HEM
OTBETHI Ha ITOCTABIICHHBIE
BOIPOCHI

[IproOpereHue ombiTa
CaMOCTOSATEIHHOTO TTOMCKA

m3ydeHus Gpusnky,
[pOBENICHUE
HAOJII0ICHUS,
(hopMupoBaHUE
MO3HAaBATENbHBIX
MHTEPECOB




nH(opManuH

59 Baxon J[>xoyns -Jlenna. 3HATH: oIpeseneHne paboThl AEKTPUIECKOTO TOKA, EANHHILY DopmMupoBaHUE YMEHUH YOeXXIeHHOCTh B
Ulabopartopnas padora Nell M3MepeHns paboThl, ee PU3NIECKHH CMBICH, (POPMYITY JUIs BOCIIpUHUMATb, BO3MO)KHOCTH TIO3HAHUS]
«M3mepeHne paboTh 1 OTpeieNieH st MOIIHOCTH, IPUOOPHI ISt K3MEPEHHs PadOTHI, nepepabaTbIBaTh U [TPUPOIBI
MOIITHOCTH TOKa» (bopmynupoBky 3akona J[xoyis — JleHna MPE/ICTaBISATh UH()OPMALIUIO

B CJIIOBECHOI,
'YMeTh: coOMpaTh 3JeKTPUIECKYIO IIETlh 110 PUCYHKY, H3MEPSTh _ leumBonmueckoii dopwe,
CIUTY TOKA M HANPSUKEHHE, EPTUTD CXEMBbI SIICKTPHIECKUX UCTIEH, |y o nyspnopats 1
MPUMEHSTH (POPMYJIBI TS ONpEe/IeNIEHHs] PAa0OTHI M MOIITHOCTH HepepaGaThBaTh
[TOKa, OOBSICHATH MEXaHU3M HAarpeBaHUS METAJUTNUECKUX OMYHEHHYIO HH(OPMAIIHIO
MPOBOTHUKOB

60 KontposbHas padora Ne4 o [lapamienbHOE COGMHEHUE  |YMETh: IPUMCHSATh U3yUCHHBIC 3aKOHBI M (DOPMYJIBI K PEIIICHUIO  |OBJIaJICHHE HABBIKAMH (hopMHUpOBaHUE

reme «DIEKTPUIECKUH TOK» MPOBOTHUKOB KOMOMHUPOBaHHBIX 3a/1a4 CaMOKOHTPOJISI M OLICHKH LIEHHOCTHBIX
[PE3YNIbTaTOB CBOEH OTHOIIEHUM K
ICITCIIBHOCTU, YMCHUAMU [PE3YyJIbTaTaM 06yqum{
[MPEIBUAETH BO3MOKHBIE
[PE3YJIBTAThl CBOUX JECHCTBUIA

61 IlocTOsSIHHBIE MArHUTHI. MOIIHOCTb JIEKTPUUYECKOTO BriensiTe OCHOBHOE OCO3HaHNE BaXKHOCTH

MaruauTHOe Tose TOKa COJIepyKaHUe MPOYUTAHHOTO [M3Yy4deHUs PU3KKH,
TEeKCTa, HAXOAUTh B HEM [IpOBE/ICHHE
OTBETHI HA MTOCTABJICHHbIC  [HAOJIOJCHUS,
BOITPOCHI (bopMupoBaHue

[M03HABATENBHBIX

[TpuoOpereHue onbiTa HHTepECoB
CaMOCTOSITENTFHOTO TIOMCKA
nHpopManuu

62 UTaGopaTtophast pabora Ne 12 Pabota 3JeKTpU4ecKoro Toka DopmupoBaHHe YMEHUI dopmupoBaHue
«I3ydeHne MarHUTHOT'O TTOJISt [paboTath B rpyrie [IEHHOCTHBIX

[TOCTOSIHHBIX MArHUTOBY.
MaruuTtHoOe 1o1e 3eMiIn

OLIEHUBATh OTBETHI
OJHOKJIACCHUKOB,
OCYIIIECTBIISATD
[PACIIMPEHHBIN TOUCK
nH(popManuu

(hopMHUpOBaHHE IEHHOCTHBIX
OTHOLLIEHUW JPYT K IPYTY,
VIUTEINI0, aBTOPaM OTKPBITHH

OTHOLIEHUI IpYT K
IpYTy

Pas3Butne
[M03HABATEIbHBIX
MHTEPECOB

1 M300peTeHNni




63

MarauTHoOe moJe
PIEKTPUYECKOTO TOKA

3akon [[xoynsa — Jlenna

CueTulK 2JIeKTPUIECKON

S3HATE: CIANHUILIBI pa6OTLI TOKa, MPUMCHACMBIC Ha IMPAKTHUKEC,

TP MIPOXOKACHUHN 1O HUM DJICKTPHUICCKOI'O TOKa

DopMupoBaHUE YMEHUN
BOCIIPUHUMATD,

YOCXKICHHOCTD B

BO3MOXHOCTH ITO3HAHMH]

nepepabaThIBaTh U [PUPOJIBI
PHCprin [peCTaBIIsATh HHPOPMAIIHIO
B CJIIOBECHOI,
CUMBOJIMYECKON (hopme,
AHATU3UPOBATh U
repepadaThIBaTh
MONy4eHHYI0 NH(OopManuio
64 [TpuMeHeHne MarHUTOB. OI[CHIBATH OTBETHI DopmupoBaHue
UTaGopaTopras padora Ne 13 « OJTHOKJIACCHUKOB, [ICHHOCTHBIX
COOpKa DIIEKTPOMATHUTA U €T OCYIIECTBIISITh OTHOLICHHUH PYT K
CTIBITAHKE PACITHPEHHBIN TOUCK npyry
nH(opManuu
(hopMHpOBaHUE IEHHOCTHBIX Paspurne
oTHOIIEHMIT APYT K fipyry,  |[MO3HABATCNLHBIX
YUHTENI0, ABTOPAM OTKpHITHIA| 1 1cPECOB
1 M300peTeHui
65 /leiicTBiE MAarHUTHOTO ITOJIS Ha Br11€19Th OCHOBHOE OCO3HAHHE Ba)KHOCTHU
[IPOBOJHUK C TOKOM. CoZIep)KaHHE IPOYUTAHHOIO |[M3Y4ECHUS (HH3UKH,
Ulabopartophas pabora Nel4 TEKCTa, HAXOIUTh B HEM [poBeiCHUE
OTBETHI Ha IIOCTABJICHHBIC  |[HAOJIIOJCHHS,
BOITPOCHI (bopmupoBaHHe
[03HAaBATEIbHbBIX
[TpuoOpereHue onbITa HHTepecoB
CaMOCTOSATEIHHOTO MIOMCKA
nHpopManuu
66 (JJIeKTPOBUTATENb. OLICHUBATh OTBETHI dopmupoBaHue
UlabopaTopnast pabor No 15 OTHOKJIACCHUKOB, [IEHHOCTHBIX
«J3yuenune pabotsl OCYIIECTBIISITh OTHOLIEHUI IpYT K
HIIEKTPOJBUTATENS TOCTOSHHOTO [PaCIIMPEHHBIN TOUCK pyry
TOKa» nH(popManuu
(hOpMHUpOBAHHE IEHHOCTHBIX || A3BHTHE
MO3HAaBATEIbHBIX

OTHOLLIEHUU JPYT K IPYTY,
VIUTEINI0, aBTOPaM OTKPBITHH
1 M300peTeHmi

MHTEPECOB




67 O0obmraronuii ypok mo Teme OBJIaJICHNE HAaBBIKAMH (hopMupoBaHue
«(JIEKTPOMATHUTHBIC SBJICHHD CaMOKOHTPOJIS. M OLICHKH [ICHHOCTHBIX

68 MToroBast KOHTpONbHas paboTa [PE3YyJIbTATOB CBOEH OTHOIIEHHUH K
IeATENBHOCTH, YMEHUAME  [pe3yJbTaTaM O00y4IeHHs
MpeBUICTh BO3MOXKHbBIC

69 lIToroBoe moBTOpeHue
PE3yAbTAThI CBOHX

70 IToroBoe nmoBTOpEHNE neficTBuit

71-72 |FtoroBoe MOBTOpEHUE
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