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1. IInanupyemble pe3yJIbTAThl 0CBOCHHS YUeOHOI0 MpeaMeTa «(pu3uKa»
Jluunocmmnvle, memanpeomemmusie, npeomMemHuwle pPe3yabmamsl 0C60EHUA Kypca Quuxu
JluyHocmubiMu pe3yibmamamu 0ceoenus Kypca Quauku Ha ypogHe 0CHOBHO20 00uie2o

00pA3068aHUA ABNAIOMCAL:

* c(hOpMUPOBAHHOCTh TMO3HABATEIbHBIX HHTEPECOB, WHTEIUIEKTyaIbHBIX W  TBOPUYECKHX
CTIOCOOHOCTEH ydaImxcs;

* yOEXICHHOCTh B BO3MOXKHOCTH IIO3HAaHUS MPUPOJbl, B HEOOXOAMMOCTH PpPa3yMHOIO
UCIOJIb30BAHUS JOCTHKEHUM HAayKM M TEXHOJOTMH MJis JajJbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
oOrmIecTBa, yBa)K€HUE K TBOPLIAM HayKH M TEXHHUKH, OTHOIIIEHHE K (PU3HKe KaK 3JIEMEHTY OOIIeCTBEHHON
KYJIBTYPBI;

* CAaMOCTOSITEIBHOCTD B PHOOPETCHUH HOBBIX 3HAHUN M IPAKTUIECKUX YMEHUH;

* TOTOBHOCTh K BBIOOPY JKM3HEHHOTO ITYTH B COOTBETCTBHH C COOCTBEHHBIMH HHTEpPECaMU H
BO3MO>KHOCTSIMHU;

* MOTUBalMg 00pa3oBaTENbHON  JESITEIBHOCTH IIKOJBHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOJX0/1a;

* (opMupoBaHHE IEHHOCTHBIX OTHONICHWH IPYr K IPYry, YYUTENI0, aBTOpaM OTKPBITHH M
M300peTeHH, pe3ybTaTaM 00ydeHUS;

* (opmupoBaHHE OTBETCTBEHHOIO OTHOUIEHHS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
oOyyaronuxcs K caMOpa3BUTHIO M caMO0Opa30BaHUIO Ha OCHOBE MOTHBAIIMU K O0Y4YEHUIO U TIO3HAHMUIO,
OCO3HAHHOMY BBIOOPY U MOCTPOCHHUIO JajibHeHIell HHANBUIya IbHOM TpaeKkTopru oOpa3oBaHus Ha Oa3e
OPUEHTHUPOBKH B MHUpe mpodeccwii M mpodecCHOHATBHBIX TPEANOYTEHUH, C y4ETOM YCTOWYUBBIX
M03HABATEIbHBIX HHTEPECOB;

* (opmupoBaHHE ILETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU U OOIIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COLHUAIbHOE, KYJIbTYPHOE, SI3bIKOBOE,
JyXOBHO€ MHOT000pa3re COBPEMEHHOTO MUPA;

* (GopMUpOBaHHE KOMMYHHMKAaTHBHOM KOMIETEHTHOCTH B OOIICHHMH M COTPYAHHYECTBE CO
CBEPCTHHUKAMHM, CTapIIMMU M MIAAIIMMU B Tpolecce 00pa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HOM,
yueOHO-HCCIIeI0BATENbCKOM, TBOPUYECKON U APYTUX BUIOB JIESTEIBHOCTH;

* ¢dopMHUpOBaHHE IICHHOCTH 370pPOBOTO W 0e30macHOTO 00pasza JKW3HU; YCBOEHHE IMPaBUI
WHIUBUAYAIBHOTO U KOJUIGKTUBHOTO OE€30MacHOrO TIOBEJIEHUS B UPE3BbIYAWHBIX CHUTYalHSX,
YTPOKAIOIINX JKU3HU U 3[I0POBBIO JIIO/IEH, MPaBUJI MOBEACHUS Ha TPAHCIIOPTE U HA JOPOTax;

* (hopMHpOBaHNE OCHOB 3KOJIOTUYECKOTO CO3HAHMS HAa OCHOBE MPHU3HAHMS LIEHHOCTU KU3HHU BO
BCEX €¢ MPOSBICHHUSIX M HEOOXOIUMOCTH OTBETCTBEHHOTO, OEpeKHOro OTHOUICHHSI K OKpYyKarollen
cpene.

Memanpedmemuuvimu pe3yiomamamu 00yyeHus Qusuke 8 0CHOBHOU WKOJLE ABNAIMCA.

* OBJIaJICHUE HaBBIKAMH CAMOCTOSITENIFHOTO MPUOOPETeHNSI HOBBIX 3HAHUM, OpraHu3aluu y4eOHOU
NEeSITEeNIbHOCTH, TOCTAHOBKHU €N, IJIaHHUPOBAHMS, CAMOKOHTPOJS W OIICHKH pPe3yJIbTaTOB CBOEH
NeSITeNbHOCTH, YMEHUSIMH MPEABUAECTH BOZMOYKHBIE PE3YJIbTaThl CBOUX JICHCTBUI;

* YMEHHUE CaMOCTOSTEIbHO TUIAHUPOBATh MYyTH JTOCTHKEHUS LIeJIeH, B TOM YKCie allbTepHATUBHEIE,
OCO3HAHHO BBIOMpAThH Hanbosee F3PPeKTUBHBIE CIIOCOOBI peleHs] YIeOHBIX U MO3HABATEIbHBIX 3a/a4;

* YMEHHE COOTHOCHUTH CBOM JICMCTBUS C MJIAHUPYEMBIMH PE3yIbTaTaMM, OCYILIECTBISTh KOHTPOIIb
CBOEH JIESATETBbHOCTH B IMpoOllecce JOCTHKEHUS pe3ysbTaTa, ONpeAessaTh CIOocoObl IeCcTBUI B pamKax
IPE/UIOKEHHBIX YCIIOBUM M TpeOOBaHUM, KOPPEKTHPOBaTb CBOM JIEHCTBUS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYalluEH;

* MOHMMaHWE PA3NMUYUN MEXIy HCXOMHBIMH (akTaMH M TUIMOTE3aMHU IS UX OOBSICHEHHUS,
TEOPETHUUECKUMH MOJICIIMA M peallbHbIMH OOBEKTaMH, OBJIAZICHUE YHHBEpPCAJIbHBIMU Yy4eOHBIMU
JNEUCTBUSAMU Ha TNpUMepax TUNOTe3 Uil OOBSACHEHUS H3BECTHBIX (PaKTOB M SKCIEPUMEHTATbHOU
MIPOBEPKH BBIIBUT'AEMBIX TUIIOTE3, Pa3pabOTKH TEOPETUUECKUX MOJIEIEeH MPOIIECCOB UITH SBJICHUIA;

* (opmupoBaHue yMEHUN BOCHpPUHUMATh, MepepadaThiBaTh W NPEIBSIBIATH HHPOpPMAIHIO B
CIIOBECHOHM, 00pa3HOM, CHUMBOJIMYECKON (opMax, aHAIM3MPOBATH M IepepadaThiBaTh MOJIYYEHHYIO
MHPOpMALMI0O B COOTBETCTBUM C TOCTaBJICHHBIMU 3aJauyaMH, BBIJCISATh OCHOBHOE COJIEpXKaHUe
MPOYUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI Ha ITOCTABJICHHBIE BOIIPOCHI U M3J1ararh €ro;




* MPHOOpPETEHHE OIBbITa CAMOCTOATEILHOTO TIIOKWCKA, aHalu3a W 0oTOopa uHpoOpManuud C
WCTIOJIb30BAHMEM DPA3JIMYHbIX HMCTOYHMKOB M HOBBIX HMH(OPMAIIMOHHBIX TEXHOJOTHHA ISl PELICHUs
MO3HABATENIbHBIX 33/1a4;

* yMEHHE OMNpeAeNiATh MOHATUS, CO3JaBaTb O0O0OOIICHMs, YCTaHABIMBATh AHAJIOTHUH,
KJIaccu(UIUpoBaTh, CAMOCTOSITEIbHO BBIOMPATh OCHOBAHWS W KPUTEPUH UL KIACCHU(HUKAIINH,
YCTaHABJIMBATH NPHUYNHHO-CIICACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYXKACHUE, YMO3AKIIOUECHUE
(MHIYKTUBHOE, IETyKTUBHOE U 110 aHAJIOTHH) U JIENIaTh BHIBOJIBI,

* pa3BUTHE MOHOJIOTHYECKOW M IMAJOTHYECKOW pe4H, YMEHHS BBIPAXKAaTh CBOM MBICIH U
CIOCOOHOCTH BBICIYIIMBAaTh COOECETHMKA, MOHUMATh €ro TOYKY 3pEHUs, MPU3HABATH MPABO JAPYrOro
YeJ0BeKa Ha MHOE MHEHHE;

* OCBOCHHE MPHUEMOB JICHCTBHI B HECTAHIAPTHBIX CHUTYAlUSAX, OBJIAJCHUE ABPUCTHUCCKUMHU
METO/IaMHU pelIeHUs IpooIIeM;

* (hopMupOBaHHE YMEHUH pabOTaTh B TPYIIE C BBHINOJHEHHEM Pa3IMYHBIX COIUAIBHBIX POJIEH,
MIPEJCTABIATh M OTCTauBaTh CBOM B3TJISABI M YOSKICHUS, BECTH AUCKYCCHIO, HAXOIUTH 00IIee peleHne
W pa3pemarb KOH(IMKTBI Ha OCHOBE COTJIACOBAHMS TIO3MIIMH M y4e€Ta WHTEpECcOB; (OPMYIHNPOBATH,
apryMEHTHPOBATh M OTCTauBaTh CBOC MHEHHUE;

*  (¢opmHupoBaHME W  pa3BUTHE  KOMIETEHTHOCTH B  0OJAacTH  HCIOJBb30BaHUS
MH(OPMaAIMOHHOKOMMYHUKAIIMOHHBIX TexHojorui (nanee MKT— koMnereHmm).

IIpeomemnvie pesynvmamol

Buinycknux nayuumecs:

e coOumoiaTh TpaBuiia 6€30MacCHOCTH M OXpaHbl TPyAa MpH paboTe ¢ y4eOHBIM U J1abOpaTOPHBIM
000pyI0BaHUEM;

® IOHMUMATh CMBICII OCHOBHBIX (DM3MYECKHX TEPMHHOB: (U3NYECKOE TEJO, PH3HMUECKOE SBIICHHE,
¢bu3nyeckas BeIMUYMHA, €IUHULIBI U3MEPEHMS;

® pacrno3HaBaTb MNPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIM (PU3NYECKUX METOJIOB;
aHAJM3UPOBATh OTJEJIbHBIE ATallbl IMPOBEACHUS MCCIEJOBAHUN M HHTEPIPETHPOBATH DPE3YIbTAThI
HaAOIIOAECHUN U OMBITOB;

® CTaBUTh ONBITHI IO MCCIEAOBAHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKUX CBOHCTB Ten 0e3
WCIIOJIb30BaHUS TPSAMBIX H3MEPEHHH; TpH 3TOM (GOPMYJIHpPOBATh TMpodsieMy/3amady ydeOHOTO
JKCIIEPUMEHTA; COOUpATh YCTAHOBKY M3 IPEUIOKEHHOIO O000pYyIOBaHMs, MPOBOJUTH OIBIT HU
(bopMynUpOBaTh BBIBOIbI.

ITpumeuanue. Ilpu npoBeneHUN UcciaenoBaHUs (U3MUECKUX SBJICHUN U3MEpUTENIbHbIE MPUOOPHI
UCIOJb3YIOTCS JIMIIb KaK JATYUKU W3MEpPEeHHs (PU3MYECKMX BEJIMYMH. 3allUCH MOKAa3aHUU MPAMBIX
U3MEpEHUH B 3TOM Cilydae He TpeOyeTcs.

® [IOHUMATh POJIb SKCIEPUMEHTA B MOJIyYCHUH Hay4HOH HH(OpMaIUH;

® [IPOBOJIUTH IPsSMbIE U3MEPEHUsI (PU3NUECKUX BEIMUYMH: BPEMs, pacCTOSIHUE, Macca Teja, 00beM,
cujla, TeMmIlepaTypa, aTMoc(epHOe JaBl€HHME, BIAKHOCTb BO3/AyXa, HaNpsHKEHHe, CHJa TOKa,
panuanoHHbI (OH (C HUCIOJIb30BAaHUEM JIO3MMETpPa); IPU 3TOM BbIOMPATH ONTUMAIBHBIA CHOCOO
U3MEPEHUsl M UCIOJb30BaTh NPOCTEHIINE METO/bl OLICHKHM IorpeimHocTei n3Mepenuit. [Ipumeuanue.
JIrobast ydyeOHass mporpamma JOJDKHA OO0ecleuMBaTh OBJIAQJEHUE MPSIMBIMH H3MEPEHUSMH BCEX
NEPEYHUCICHHBIX (PU3NUECKUX BETUUYUH.

® IPOBOJUTH HCCIEOBAaHWE 3aBHCUMOCTEH (M3NYECKUX BEJIMYHMH C HCIOJIb30BAHUEM IPSIMBIX
U3MEpPEHUH: TpU 3TOM KOHCTPYHUPOBaTh YCTAaHOBKY, (DUKCHPOBaTh pe3yabTaTbl IMOJTy4EeHHOU
3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BMJIE TaOMUI] U TpaduKoB, JieNaTh BBIBOJBI MO pe3yabTaTaM
HCCIIEIOBaHUS;

® [IPOBOJUTH KOCBEHHbIE€ H3MEPEHHUs (PU3MUYECKMX BEJIMYMH: IPH BBINOJHEHUH H3MEPEHH
coOMpaTh HKCIEPUMEHTATIBHYIO YCTAaHOBKY, CIEAYS NMPEAT0KEHHON MHCTPYKIIUH, BBIUUCIIATH 3HAUCHHE
BEJIMYUHBI M aHAIM3UPOBATH MOJYYEHHBIE Pe3yIbTaThl C YIETOM 3a/JaHHON TOYHOCTH U3MEPEHUI;

® QAHAIM3MPOBATH CHUTYallUH TMPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, Y3HaBaTb B HUX
NPOSIBJICHUE M3YYEHHBIX (U3NYECKUX SIBJICHUA WM 3aKOHOMEPHOCTEW M MPUMEHSTHh HMEIOIIHecs
3HaHUS JUISI UX OOBSCHEHMUS;




® [JOHMMAaTh NMPUHLMIIEI JEHCTBHS MAalIMH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB, YCIOBHS HX
0€30I1aCHOTO HCII0JIb30BAHMS B TOBCEHEBHOM KU3HU;

® UCIOJIb30BAaTh IPU BBIIOJHEHUU YUYEOHBIX 3aJady HAYYHO-IOMYJSIPHYIO JIUTEpaTypy o
¢u3nYeCcKuX SBJICHUAX, CIPABOYHBIE MaTepuanbl, pecypcbl WHTepHET. BBIMyCKHUK MOIYyYuT
BO3MOYHOCTb HAYYUTbHCS:

® 0CO3HABATh IIEHHOCTh HAYYHBIX UCCIIEOBAHHM, POJIb (PU3UKU B PACHIMPEHUN NIPEICTABICHUN 00
OKpPY’KaIOIlleM MUPE U €€ BKJIaJ B YJIy4llIEHUE KaueCTBa XKU3HU;

® JCIOJIb30BaTh IPHEMBl IOCTPOCHHUS (U3NYECKUX MOJIENEH, IMOoUCKa U (POPMYJIHPOBKU
JI0Ka3aTeNIbCTB  BBIABUHYTBIX THIIOT€3 M TEOPETUYECKUX BHIBOJOB HA OCHOBE SMIIMPUYECKU
YCTaHOBJIEHHBIX (PaKTOB;

® CpaBHUBaTh TOYHOCTb H3MEpPEHHUS (PU3NUECKHX BEJIMYMH IO BEIMYMHE WX OTHOCUTEIIbHOMN
MOTPEIIHOCTH MPH MPOBEACHUU NPSIMBIX U3MEPEHUI;

® CaMOCTOSATEIbHO MPOBOJUTH KOCBEHHbIE M3MEPEHHS] U MCCIEA0BAHUS (PU3NYECKUX BEIUYUH C
HCIOJIb30BAHMEM Pa3IMYHBIX CIOCOO0B MU3MEpPEHMs] (U3NYECKUX BEJIUYMH, BBIOMpATh CpEeACTBa
U3MEpEHUs C y4eTOM HEOOXOIMMOIl TOUHOCTH M3MEPEHHH, 000CHOBBIBATh BHIOOP crioco0a U3MEpPEHus,
a/IeKBaTHOTO MOCTABJICHHOM 3a/1a4e, MPOBOJUTH OLIEHKY JOCTOBEPHOCTH MOJIyYE€HHBIX PE3YyIbTaTOB;

® BOCHpPUHUMATh MHPOpMAIHIO (U3HUECKOTO COJEpkKaHUS B HAYYHO-TIONMYJISIPHOM JHUTEpaType U
CpeacTBax MaccoBOM MH(MOpMaLUK, KPUTHUECKHU OLEHUBATh MOJIYYEHHYIO HHGOpPMAaLNIO, aHATH3UPYs
ee coJiepKaHue U JaHHbIE 00 UCTOYHHUKE UHPOPMALINH;

® C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS 0 (PU3NYECKUX SBJICHUSX HA OCHOBE
HECKOJIbKUX MCTOYHMKOB HMH(OpPMAIMH, CONPOBOXKJIATh BBICTYIUIEHUE IMpe3eHTallei, y4uThIBas
0COOEHHOCTH ayTUTOPHH CBEPCTHUKOB.

Mexanuueckue aeénenusn

Buinyexnux nayuumes:

* pacrio3HaBaTh MEXaHUYECKHUE SIBJICHUS U OOBSCHATH HA OCHOBE MMEIONTUXCS 3HAHWUW OCHOBHBIC
CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS 3THX SIBJICHUI: paBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBKEHHE, CBOOOHOE TaICHHE TeJ, HEBECOMOCTh, PABHOMEPHOE JIBI)KEHHE TI0 OKPY)KHOCTH, UHEPIIHS,
B3aMMOJICHCTBHE TEJ, Tepeaavya NaBJICHUs] TBEPABIMU TEJaMH, KHIAKOCTSIMHU W Ta3zaMu, aTMochepHoe
JaBJICHUE, TUIABAaHUE TEJI, PABHOBECHE TBEPIBIX TEN, KOJIeOATEIbHOE NBIKCHHE, PE30HAHC, BOJHOBOE
JIBIDKCHHE,

* ONHUCHIBAaTh HW3YYCHHBIC CBOMCTBA TEJI W MEXaHWYECKUE SIBJICHHS, HCIOJIB3yS (U3HMYECCKUE
BEJIMYMHBI: MyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IJIOTHOCTh BELIECTBA, CHUJIA, JIaBJICHUE, UMITYJIbC
Tela, KWUHETHYECKas OJHEPrus, NOTCHIMAIbHAs JHEPrusi, MeEXaHudeckas paboTa, MeXaHWYeCKas
MorHocTh, KIT/I mpocToro Mmexanu3ma, cujia TpeHHsI, aMIUIUTY1a, IEPUOJ] ¥ YacTOTa KOJICOaHHH, ITMHA
BOJIHBI U CKOPOCTh €¢ PAaCIpOCTPAHCHHS; MPHU ONMMCAHUU TPABWIBHO TPAKTOBATh (U3MYECKUI CMBICI
UCIOJIb3YeMbIX BETUYMH, NX 0003HAUEHUS U €IMHUIIBI U3MEPEHUS, HAXOIUTh (DOPMYJIbI, CBSA3BIBAIOILINE
JaHHYIO (PU3MUECKYIO BEIHUUHY C APYTUMU BEIHUNHAMU;

* aHAM3MPOBATh CBOICTBA TEJN, MEXaHWYECKUE SIBICHHUS W MPOLECCHI, UCIOJIB3YS (DU3HUecKue
3aKOHbI U IPUHLIUIBL: 3aKOH COXPAHEHUs SHEPTrUU, 3aKOH BCEMHPHOT'O TATOTEHUS, pABHOACHCTBYIOLIAs
cuna, I, II u III 3axkonsl HproTOHA, 3aKOH COXpaHeHUs UMITYJbCa, 3akoH ['yka, 3akoH [lackans, 3akoH
ApxuMmesna; TpU OSTOM pazlUvaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W €ro MaTeMaTHYecKoe
BBIPAKECHUE;

* paznuyaTh OCHOBHBIE MPU3HAKK HU3YYEHHBIX (U3MUECKUX MOJIENel: MaTephalbHas TOYKa,
WHEepLUaIbHas CUCTEMA OTCUETA;

e pemarh 3aJayd, HCIONB3yd (U3UUECKHe 3aKOHBI (3aKOH COXPAHEHUS DHEPruu, 3aKOH
BCEMUPHOIO TATOTEHUS, NpuUHUMI cynepno3uumu cudi, I, II u Il 3axonsr HeroTOHA, 3aKOH cOXpaHEHUs
UMITynbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u (Gopmysbl, CBA3bIBAIOMINE (HU3HUECKUE
BEJIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, MIOTHOCTh BEUIECTBA, CUJIA, JaBICHUE, UMITYJIbC
Tena, KUHETHYeCKas »JHEPrus, TMOTEHIMallbHAs JSHEPrus, MeXaHWueckas padoTa, MeXaHHuYecKas
MoigHocTb, KIIJ[ mpocroro mexanusma, cuiia TPEHUsI CKOJBXKEHHUsS, aMIUIMTYZa, MEepUOJ M 4YacToTa




KOJIeOaHM, AJIMHA BOJIHBI U CKOPOCTh €¢ paclpOCTPaHEHHs): HA OCHOBE aHAIM3a YCIIOBHS 3aa41
BBIICNATH (PU3NYECKUE BEIMYMHBI U ()OPMYIIbI, HEOOXOAUMBIE IJISl €€ PEICHNUs], U IPOBOJUTH PACUCTHI.

Buinycknux nonyuum 603MoiCHOCMb HAYYUMbCA.

* UCIOJH30BATh 3HAHHUS O MEXAHWYECKUX SIBICHHUSX B IOBCEJAHEBHOW XM3HM Ui O0OECTICUCHUs
0€30MaCHOCTH TpH OOpallleHuH ¢ NpuOOpaMM W TEXHHUYECKUMH YCTPOMCTBaMH, Al COXpaHEHUS
3JI0POBBS M COOIIOICHHUS HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOLIEH cpene;

* IPUBOJUTH MPHUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUYECKHX 3HAHUH O MEXaHHMYECKHX
SABICHUSIX © (U3MYECKHX 3aKOHAX; HCIIOJIb30BAaHHUS BO30OHOBIISIEMBIX HCTOYHHKOB HSHEPIUU;
9KOJIOTUYECKUX MOCIIEACTBUI HCCIIEJOBAHUS KOCMUYECKOTO IIPOCTPAHCTBA;

* pa3nIuyaTh TPaHULBl NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, MMOHUMAaTh BCEOOLIMI XapakTep
(byHIaMEHTAJILHBIX 3aKOHOB (3aKOH COXPAaHEHUSI MEXaHWMYECKOW SHEPTHUH, 3aKOH COXPAaHCHHS UMITYJIbCA,
3aKOH BCEMHUPHOTO TSTOTEHMs) U OTPaHMYEHHOCTh MCMOJb30BaHMS YACTHBIX 3aKOHOB (3akoH ['yka,
3aKOH Apxumenaa u 1p.);

* IpUeMaM TOHUCKa U (OPMYIMPOBKH JOKA3aTENbCTB BBIJBUHYTBIX TMIIOTE3 M TEOPETUUYECKHUX
BBIBOJIOB HAa OCHOBE SMITMPUYECKH YCTAaHOBJIEHHBIX (DAKTOB;

* HaxOJWTh aJEKBAaTHYIO IPEIJIOKEHHOHN 3a7ade (pU3MYECKYI0 MOJEIb, pa3pelmars npodieMy Ha
OCHOBE MMEIOIINXCS 3HAHUI 110 MEXaHUKE C MCIIOJIb30BAaHUEM MaTEMaTHYECKOro anrnapara, OlleHUBATh
peaIbHOCTh MOJYYEHHOI0 3HaYeHUS GU3NYECKON BETUUHHBI.

Tennoevie agrenun

Buinycknux nayuumcs:

* pacro3HaBaTh TEIUIOBBIE SIBIIEHUS U OOBSICHATH Ha OCHOBE HMMEIOIIMXCS 3HAHWW OCHOBHBIE
CBOMCTBA WJIM YCJIOBHSI POTEKAHUS 3TUX SBJICHUN: TUPPY3Hsi, U3MEHEHUE 00bEeMa Tl NMPU HarpeBaHUH
(oxymaxxaeHun), OoJblllas CHKUMAEMOCTh Ta30B, Majlas CKHUMAeMOCTh KHAKOCTEH M TBEPIBIX Tel;
TEIUIOBOE PAaBHOBECHE, UCIAPEHUE, KOHJAEHCAlMs, MJIaBJIE€HHE, KPUCTAIUIM3ALNs, KUIIEHUE, BIAKHOCTh
BO3/IyXa, Pa3JIM4Hble CIIOCOOBI TEIIONEpEayy;

* ONKCBIBATH U3YYEHHBIE CBOMCTBA TEJ U TEIUIOBBIC SBJICHUS, UCIOJIb3Yd (GU3NYECKUE BETUUNHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS OJHEPIUs, TEMIepaTypa, yIejbHas TEIUIOEMKOCTb BEILECTBa,
ylenbHas TeIIoTa IJIaBJIEHUS W MapooOpa3oBaHUs, yIeJlbHAas TeEIUIOTa CropaHus TOIUIMBA,
KOA(Q(QUIMEHT MOJE3HOrO [EHCTBUSA TEIUIOBOTO JBUIaTessl; IPU OMNMCAHUHM IPAaBUIBHO TPAaKTOBAThH
¢Gu3nyeckuil CMBICT MCIOJIb3YEMBIX BEIMYMH, MX OOO3HAUCHMs] U €JUHMLBI M3MEpPEHMs, HAXOAUTh
(GopMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTMMH BEITMUYUHAMU;

* aHAJM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIEC SBJICHMS U MPOLECCHI, UCIOJIb3Ys 3aKOH COXpPaHEHUs
SHEPIUu;

* pa3yInyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MaTEMAaTHYECKOE BHIPAXKECHUE;

* pa3In4yaTh OCHOBHBIE IPU3HAKU MOJIEJIEN CTPOEHUsSI ra30B, )KUIKOCTEN U TBEPABIX TEIl;

* pemiath 3a/laud, UCHOJb3Yysd 3aKOH COXPAHEHUsS 3HEPruu B TEIUIOBBIX Ipoleccax, (GopMysbl,
CBsI3bIBalOIME (DU3MYECKHE BEJIMYMHBI (KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEpPrus, TemIeparypa,
yJelbHas TEIUIOEMKOCTh BElIECTBAa, yJelbHAas TEIUIOTa IUIABJIECHUS M MapooOpa3oBaHus, yieabHas
TEIUIOTa CrOpaHMs TOIUIMBA, KOA((UIMEHT I0JIE3HOTO JEHCTBUS TEIUIOBOTO JIBUTATENsl): Ha OCHOBE
aHajuM3a YCJIOBUS 3aJaud BBIIENATh (DU3MYECKHE BEIMYUMHBI U (OopMysbl, HEOOXoIuMbIE I e
peleHusi, U TPOBOJUTH PACUETHI.

Buinycknux nonyuum 603mMoicHoCms HAYYUMbCA:

* HCIOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJIEHHUSAX B IOBCEAHEBHOM JXU3HU s oOecredeHus
0€30MacCHOCTH TpH OOpallleHuH ¢ NpubopaMM W TEXHUUECKUMH YCTPOMCTBaMH, ATl COXpaHEHUS
3JI0pOBbSl M COOJIFOJICHHS HOPM SKOJOIMUYECKOI'O TOBEAEHUS B OKpYXKaWLIEH cpese; NpUBOAUTH
IIPUMEpPHI SKOJIOTUYECKUX MOCIEACTBUM paboThl aBurareneil BHyrpeHHero cropanus (IBC), TenaoBbeix
U TUAPOIIEKTPOCTAHIIMIA;

* MPUBOJIUTH TNPUMEPHl MPAKTUYECKOTO HCMOIb30BaHUS (U3NUECKUX 3HAHUH O TEIUIOBBIX
SBIICHUSIX;

* pasznuuaTh TPaHMIBl MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, MOHHMMATh BCEOOLIUI XapakTep
(byHIaMEHTAIBHBIX (U3NYECKUX 3aKOHOB (3aKOH COXpAaHEHMs SHEPrMM B TEIUIOBBIX IpoIEeccax) U
OTPaHUYEHHOCTh MCIIOJIb30BAHMS YACTHBIX 3aKOHOB;




* mpuéMaM TIOMCKa U (POPMYTUPOBKH JIOKA3aTEIbCTB BBIIABUHYTHIX THIIOTE3 U TEOPETHUECKUX
BBIBOJIOB HAa OCHOBC SMIIMPHUYCCKH YCTAHOBJICHHBIX d)aKTOB;

* HAXOJUTh aJIEKBATHYIO MPEUIOKEHHOU 3a/1aue (PU3NYECKYI0 MOJIeNb, pa3pemniarth npooiemMy Ha
OCHOBC MMCIOIINXCA 3HAHUN O TEIUIOBLIX SBJIICHUSIX C MCIIOJIBL30BAHUEM MAaTEMATHUECKOTO armapara u
OLCHUBATL PCAJIbHOCTD IMOJTYUCHHOI'O 3HAYCHU A (1)I/I3I/II-I€CKOf/'I BCJIIMYUHEI.

InexmpuuecKkue u MacHUMHbLE AG/1EHUS

Buinycknux nayuumes:

® pacCiio3HaBaTb OJJICKTPOMArHWUTHBIC ABJICHHUA U OOBSICHITh, HAa OCHOBE NMCHOIIUXCA 3HAaHUHU
OCHOBHBIE CBOMCTBA WU YCJIOBUA IMPOTCKAHHUA ITUX SIBJICHU: QJICKTpU3alusa TECI, BBaHMOHeﬁCTBHG
3apsAa0B, HArp€BaHueC MPOBOAHHUKA C TOKOM, BSaI/IMOIICfICTBHG MAaramuToOB, DJICKTPOMAarduTHasd WHAYKIUA,
JIEUCTBUE MATrHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM, NPSMOJMHEMHOE paclpoOCTPaHCHHUE CBETA,
OTpaX€HHUE U MPEJIOMIICHUE CBETA, AUCIIEPCUSI CBETA;

¢ OIMUCBIBATH M3YUYCHHBLIC CBOMCTBa TEI U QJICKTPOMAIrHUTHBIC ABJICHHA, UCIIOJIL3YA (1)I/ISI/ILICCKI/IC
BCIIMYUHBI.

ANEKTPUYECKUH 3apsll, CUjla TOKa, SJEKTPUUECKOE HAIPsHKEHUE, DJIEKTPUUECKOE COTIPOTUBIICHHUE,
yIEIbHOE COMPOTHUBIIEHUWE BEIIECTBA, paboTa TOKAa, MOIIHOCTh TOKa, (OKYCHOE paccTOsHUE U
ONTHYECCKad CuJjia JIMH3bI, IIPH ONMHMCAHWH IPAaBUIIbHO TPAKTOBATH (1)I/ISI/ILIGCKI/II71 CMBICJI HCIIOJIB3YEMBIX
BCINYNH, UX 00o03HauyeHus " CANMHUIBI UBMEPCHUA,

yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO GU3NYECKYIO BEIUYUHY C IPYTUMH BETMYMHAMY;

* AaHaJIu3upoBaTh CBOMCTBA TCJI, OJICKTPOMAIrHUTHBIC ABJICHUA MW IIPOLUECCHI, MCIIOJIb3Ys
(bu3nyecKkue 3aKOHbI: 3aKOH COXPAHEHHUS JIEKTPUUECKOT0 3apsa, 3akoH OMa s ydacTKa LIenH, 3aKOH
Jxoyns—IJleHna, 3aKkoH MPSIMOJIMHEHHOTO PAcCIHpOCTPaHEHHUs] CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH
MPEIOMJICHUS CBETA; MPU STOM Pa3INvaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA M €r0 MaTeMaTHYEeCKOe
BBIPAKEHUE;

* pemarh 3a7ayd, HUCHOJB3yd (Qu3nMdeckue 3akoHbl (3akoH Oma s ydacTka IelH, 3aKOH
Jxoyns—IJleHua, 3aKkoH NPSIMOJIMHEHHOTO PacIpOCTpPaHEHUs] CBETA, 3aKOH OTPAKEHHUSI CBETA, 3aKOH
MPEOMJICHUS CBeTa) W (OPMYIIBI, CBSA3BIBAIONINE (PU3UUECKHE BEIWYUHBI (CHJIA TOKA, DJIEKTPUUYECKOE
HampsDKEHUEe, AJIEKTPUYECKOE CONPOTHUBIICHHE, YIENbHOE CONPOTHBIICHHE BEIECTBa, paboTa TOKa,
MOIIIHOCTh TOKa, (JOKYCHOE PAaCCTOSIHME U ONTUYECKas CHUJIa JTUH3bI, OPMYIIbl pacuera IeKTPUIECKOTO
COMPOTHBIICHUS MPHU MOCIEAOBATEIBHOM U NMAPAIJICIIBHOM COETUHEHUH ITPOBOTHUKOB);

* Ha OCHOBE aHaiuu3a YCJIOBHUS 3aJaud BbIACIATh (GU3NYECKUE BEIMYUMHBI U (HOPMYIIBI,
HE0OXO0IUMBIE Ul €€ PEeUICHUs, U TPOBOJAUTH PACUCTHI.

Buinycknux nonyuum 603moxicHOCmb HAYYUMbCAL:

* HCNOJb30BaTh 3HAHUS OO0 OJIIEKTPOMATHUTHBIX SIBICHUSAX B TOBCEJIHEBHON JKM3HHM JUISA
obecrieueHrs O€30MACHOCTH TpHU OOpallleHuu ¢ MNpudopaMu U TEXHUYECKHMMH YCTPOMCTBAMHM, JUIsS
COXPaHEHUS 3/I0POBbS M COOIIIOICHUSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpeie;

* [PUBOAUTH TPUMEPHl  MPAKTHUYECKOTO  MCIOJb30BaHUS  (PU3WYECKHMX  3HAHUH O
AJIEKTPOMArHUTHBIX SIBIICHUSX;

* pa3nuyaTh TPaHUIBl MPUMEHUMOCTH (U3NYECKHX 3aKOHOB, MOHMMATh BCEOOMIMH XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHUS DJICKTPUUECKOTO 3apsia) W OrpaHHYEHHOCTh
MCII0JIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa Jutst yuacTka 1enu, 3ako Jpxoyns—IJlenna u ap.);

* TpUeéMaM TIOCTPOCHUS (U3UYECKHX MOJeNel, Moucka u (OPMYIUPOBKH TOKA3aTEIHCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMITUPHUUYECKU YCTAHOBIIEHHBIX (DaKTOB;

* HAXOJUTh aJEKBATHYIO MPEIOKEHHON 3a/1aye (U3NYECKYI0 MOJIeNb, pa3pemiarth npooiemMy Ha
OCHOBE MMEIOIINXCS 3HAaHUU 00 DIEKTPOMArHUTHBIX SBIECHUSX C HCIOJIH30BAaHHMEM MaTEMaTHYECKOTO
amnmnapara ¥ OlEeHUBATh PEeaJbHOCTh MOJYYEHHOTO 3HAUYeHHUs (PU3HMUECKON BEIUUUHBI.

Keanmoevie sgnenun

Buinycknux nayuumes.:

¢ PAClIO3HABATb KBAHTOBBIC SBJICHUS U OOBSCHATHL Ha OCHOBE HMEIOIIUXCS 3HAHWM OCHOBHBIE
CBOMCTBa WM YCJI0BUA MMPOTCKAHUA 3TUX SIBJICHUI: €CTECTBEHHAs U HCKYCCTBCHHAs palMOAKTHBHOCTD,
BO3HUKHOBEHUE JIUHEHIATOrO CIICKTpa U3JTYUCHUA




* ONHUCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHMS, WCIOJB3Yys (PU3MUYECKHE BEIUYHHBI: CKOPOCTH
JJICKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa, [EpUOJ MOJypacnana; IpU OINHCAHUU
MPAaBUIBHO TPAKTOBATh (PU3MYECKHMII CMBICI HCHOJB3YEMBIX BEIMYUH, UX OOO3HAYCHUS M EIMHHUIIBI
U3MEPEHHUs; YKa3blBaTh (OPMYNbBI, CBA3BIBAIOUIME MJaHHYIO (U3WYECKYI0 BEIUYMHY C JIPYTHMHU
BEJIMYUHAMH, BBIYUCISATH 3HAYCHUE (PU3UIECKOI BETMUNHBL;

* aHAIM3UPOBATh KBAHTOBBIEC SIBJICHUSA, WCIOJIB3YS (PU3MUYECKHE 3aKOHBl M IOCTYNAThl: 3aKOH
COXpPAHEHUsl JHEPIHH, 3aKOH COXPAHEHHMs DJIEKTPUYECKOTO 3aps]a, 3aKOH COXPaHEHUsS MacCOBOTO
YHUCIIA, 3aKOHOMEPHOCTH U3JIYYE€HHSI U NOTJIOIIECHMsI CBETA AaTOMOM,;

* pa3MyaTh OCHOBHBIE IPU3HAKH IUIAHETAPHOM MOJENIM aTOMAa, HYKJIOHHOM MOJEIN aTOMHOIO
snapa;

* IPUBOIUTH TPUMEPHI MPOSBICHHUSA B NPUPOAEC M IPAKTHUYECKOIO HCIOJIb30BAHUS
PaaMOAKTUBHOCTH, SIAEPHBIX U TEPMOSJCPHBIX PEAKINH, IMHEHYAThIX CIIEKTPOB.

Buinycknux nonyuum 603mM0#CHOCHb HAYYUMbCAL:

* HCIOJIb30BaTh MOJYYEHHbIE 3HAHMS B TOBCEIHEBHOM XU3HM NpU OOpalleHuH ¢ MpudopaMu
(CueTYMK HOHU3UPYIOIIMX YacCTHUI], JO3UMETP), AJIsI COXpPAaHEHHUS 3/J0pPOBbsi U COOJIOJCHHUS HOPM
9KOJIOTHYECKOI'O NTOBEJICHUS B OKPYKAOIIEH Cpele;

* COOTHOCHUTb SHEPTHUIO CBSA3H aTOMHBIX sJIEp € Ae(PEKTOM MacChl;

* NIPUBOJUTH MPHUMEPHI BIHSHUSA PAJUOAKTUBHBIX M3JIYYEHHI Ha >KMBBIE OPraHU3MBbI; IOHUMATh
MIPUHIAII JEUCTBUS TO3UMETPA;

* T[IOHMMAaTh OJKOJIOTUYECKHE TPOOJIEMBbl, BO3HUKAIOIIME TIPU HCIOJB30BAHUM ATOMHBIX
AJIEKTPOCTAHLIMM, M MYTH pELIEHUS OSTUX MNpoOJIeM, MEPCIEeKTHBBI HCIIOJIB30BAHUS YIIPABISIEMOIO
TEPMOSIIEPHOTO CHHTE3A.

dnemenmol acmponomuu

Buinycknux nayuumes:

* pa3iuyaTh OCHOBHBIE NMPU3HAKU CYTOYHOTO BpalIeHMs 3BE3THOTO HeOa, ABMKEeHUS JIyHbI,
CorHIIa ¥ TIJJTaHET OTHOCHUTEIIHHO 3BE3I;

* [IOHUMATh PA3JINYUS MEXIY IeIUOLEHTPUUECKON U T€OLIEHTPUYECKON CUCTEMaMU MUpa.

Buinycknux nonyuum 603mocHocmsb HAYUumuvcsi.:

* YKa3bIBaTh OOIIME CBOWCTBA U OTJIMYMS IUIAHET 36MHOW TPYMIBI U TUIAHET-TUTaHTOB; MAJIbIX TEJ
ConHeyHOM cucTeMbl U OOJIBIIUX IJIAHET; MOJIb30BAThCA KApTOW 3BE3AHOrO Heba MpH HAOIIOACHUIX
3BE3JIHOrO HeOAa;

* pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKH 3BE3[ (pa3Mmep, LBET, TeMIeparypa), COOTHOCUTH IBET
3BE3IbI C €€ TEMIIEpaTypO;

* pa3yinyaTh TMNOTE3bI O MPOUCXOKACHUN COJHEUHON CUCTEMBI

Jus peanu3zaumu nmporpaMMbl HCHOJIb3yeTcsi 00opyaoBanne kaOumHera «Touka Pocra» mo
yueOHOMY npeaMery «®H3HKa)

IIpeanosiaraemple THUINIBI JATYUKOB:
- becnpoBoaHOM MyJIbTUAATUYHUK
- JlaTumk aOCOJIFOTHOTO JaBlICHUS
- JlaTuuk TeMnepatypbl UCCIAEAYEMOM Cpeibl
- JlaTuMK MarHMTHOIO MOJIS
- JlaT4MK 2JEKTPUUECKOTO HANPSKEHUS
- JlaTuWK cuibI TOKA
- JlaT4MK aKcenepoMeTp
- Muble TvnBI 1aT4MKOB, IpexycMoTpeHHble KTPY
- JlomonuuTtenbHble MaTepuansl B komriekTe: USB ocunmorpad
- JlonmonuutenbHble MaTepuaisl B koMmiiekte: Kabens USB coennnuTenbHbIi

- JlomosHUTENbHBIE MaTepUabl B KOMILIEKTE: 3apsaHOE YCTPOUCTBO ¢ kKabeneM
- miniUSB

COAEPXAHUE VYEBHOI'O ITPEAMETA «®PU3NKA»



6 1 knacce

®du3nka u pu3nYecKne MeToAbl H3y4eHust mpupoasbI (5 4.)
dwusuka - Hayka o npupone. Habmoaenue u onucanne pu3ndeckux sBneHuid. Gusndeckuii sKcre-
pumenT. M3mepenune ¢usznyecknx BeauMuuH. MexayHapoaHas cucteMa equHuil. Haydnblii meron mo-
3HaHus. Ou3nyuecKue 3aKOHBI U TPAHUIBI UX TPUMEHUMOCTH. Poitb pu3uky B popMUpOBaHNH HAYIHOM
KapTuHbI Mupa. KpaTkas ucTopusi OCHOBHBIX Hay4HBIX OTKpbITHN. Hayka n TexHuka.

Mexanunuyeckue siBjaenust (39 4.)

Kunemamuxa (21 u.)

MarepuanbHas TOYKa KaKk MOJENb (PH3MYECKOTO TEIIa.
Mexanunueckoe aBrkeHdHe. OTHOCHTEIBHOCTh MEXAaHMYECKOTO JBIKEHHs. Tpaexkropus. Ilyre -
ckansipHast BennunHa. CKOpPOCTh - BEKTOpHas BeluunHa. MOJIyllb BEKTOpa CKOPOCTH. PaBHOMEpHOE
NPSMOJIMHENHOE ABKeHNE. [ padKi 3aBUCUMOCTH ITyTH M MOYJISt CKOPOCTH OT BPEMEHH JBUKEHUSL.

Junamuxa (18 u.)

WNuepuunsa. MueptHOoCTh Ten. B3aumonelicteue ten. Macca - ckayisipHas BennuuHa. [InoTHOCTE Be-
miectBa. Cuia - BeKTopHas BelnuyuHa. J[Brkenue u cuibl. Cuna ynpyroctu. Cuia tpenus. Cuna Tspke-
CTU. 3aKOH BCEMHUPHOTO TATOTeHUs. LIeHTp TskecTH. Y ClIoBUs paBHOBECHS TBEPIOTO TENa.

Hasnenue. AtmocdepHoe aasienue. 3akoH [lackans. 3akoH Apxumena. Y ciaoBHe MIaBaHUS Tell.

3aKoHBI COXpaHEHHsI HMITYJIbCA U MeXaHu4YecKoii JHepruu (21 u.)

Mexanuueckue xkoneoanus u eonnwl ( 154.)

Pab6orta. Momuocts. Kunerndeckas sueprus. [loTeHnnanbHas 3HEprus. 3aKOH COXpaHEHHUS Mexa-
Huueckou sHepruu. [Ipocteie mexanu3mbl. Koadduiment mosesHoro nericteus. Bo3oOHOBIsIEMbIe HC-
TOYHUKH SHEPTHUU.

Cmpoenue u ceéoiicmea éeugecmea ( 6u.)

ATOMHO-MOJIEKYJIIpHOE CTpoeHHe BemlecTBa. ONbITHI, JOKA3bIBAIOIINE aTOMHOE CTPOEHHE BELIeCT-
Ba. TemioBoe ABM)KEHHUE W B3aUMOJICHCTBUE YaCTHUIl BeulecTBa. bpoyHoBckoe aABmkeHue. Juddysus.
ArperartHble cocTosiHUS BetecTBa. CBOMCTBa ra3oB, KUIKOCTEH U TBEP/IBIX Tell.

6 8 Knacce

TenioBble siBjaenus (15 4.)
TennoBoe paBHOBecue. Temmeparypa. BHyrpennsis sHeprus. CrnocoObl HW3MEHEHUsS BHYTPCHHEH
sHepruu. Pabora u Ttemnomepenaya. Bupn Ttemnmonepemaun. TemmonpoBomHocTh. KoHBekmus u
M3IIy4eHHE. DHEPTHsl TOIUIMBA. 3aKOH COXPAHEHUS SHEPTUU B TEIJIOBBIX IIPOLIECCAX.

H3menenue azpezammuuix cocmoanuii eewecmea (11 u.)

ArperatHble cocTosiHUS BenlecTBa. KonmnuectBo TerioTsl. Mcnapenue u xkonaeHcanus. Kunenwe.
Brnaxnocts Bo3ayxa. [InaBnenue u kpuctamuzanus. Y ienbHas TersioTa miasineHus. [laposas TypOuHa.
[IpeoOpazoBanue »HHepruu B TerwuioBbIX MamuHax. KIIJ| TemnmoBod MammHbBL. — DKOJIOTHYECKUE
MPOOIEeMBI TETNIOIHEPTEeTHKU.

DaexkTpuYecKue sijeHus (23 4.)

DnekTpusaius Ten. DIeKTpUUeCKuil 3apsan. /[Ba Buaa sleKTpUUECKUX 3apsoB. 3aKOH COXPAHEHMS
ANEKTPUUECKOTO 3apsia. DIEKTPUUECKOE TOJIE.

[TocTosiHHBIN 3nekTpuueckuii Tok. Cuiia TOKa. DJIEKTPUUYECKOE COMPOTUBIEHUE. DIEKTPUUYECKOE
HanpsbkeHue. [I[poBoAHUKY, JUIEKTPUKHU U MOIYIPOBOJAHUKHU. 3aKkOH OMa JIJIsl ydacTKa JIEKTPHUUECKO
nenu. Peocratel. PaGoTa ¥ MOIIHOCTH dleKTpUYeckoro Toka. 3akoH Jlxoyms — Jlenma. Jlamma
HakanuBaHus. [IpaBuna 6e3omacHoCcTH pu paboTe ¢ UCTOYHUKAMU DIIEKTPHUYECKOTO TOKA.

DJIeKTPOMAarHuTHbIE siBJjieHus (8 4.)



MaruuTHOE TMOJie OPSAMOro TOKAa. MAarHutHble JHMHUKA. MAarHuTHOE TI0JIE KaTyIIKM C TOKOM.
OnexkrpoMarHuThl. [locTosiHHble MaruuThl. B3aumoneidcTBue MarHuTOB. MarHuTHOE 1ojie 3€MITH.
MaruutHoe mnosne Toka. JleHCTBME MarHMTHOIO IOJII HA IPOBOJHUK C TOKOM. OJIEKTPUYECKHIM
JBUTaTelb. Y CTPOMCTBO 3JIEKTPOU3MEPHUTEIBHBIX IPUOOPOB.

Caertosbie siBjenus (10 41.)

Ceer — oanexkTpoMarHuTHas BoJiHA. IlpsimMonuHelHoe pacnpocTpaHeHue cBera. OTpakeHue u

npenomieHue ceera. [lmockoe 3epkano. JIunzel. DOKYyCHOE PacCTOSHHE W ONTHUYECKAs] CHJIA JIMH3BIL.
N3o6paxkenue, napaemMoe IuH30M. OnTHYECKUE TPHOOPHI.

¢ 9 Kknacce

3akoHbl B3auMoeiicTBus U ABUKeHus Teu ( 34 4.)

MarepuanbHast Touka. Cucrema orcuera. Ilepememenue. CKOpocTh MNPAMOJUHEHHOTO
PaBHOMEpPHOTO JABMKEHUA. [IpsAMOIMHENHOE pPaBHOYCKOPEHHOE JBM)KEHUE: MIHOBEHHAs CKOPOCTB,
yckopeHue, nepemMenieHue. ['paduku 3aBUCMMOCTH KHUHEMAaTHUYECKUX BEJIMYMH OT BPEMEHH IpHU
PaBHOMEPHOM U PaBHOYCKOPEHHOM JBM)XEHMU. OTHOCUTENBHOCTh MEXaHHYECKOTO JBMKEHUS.
I'eonenTprueckas ¥ reamoneHTpUUYEcKas cucTeMbl mupa. MHepumaneHas cucrema orcyera. llepBsiid,
BTOpol u Tpetuil 3akoHbl Hplorona. CBoOoanoe mnaneHue. HeBecomocTh. 3aKOH BCEMHPHOTO
TAroteHus. VcKycCTBeHHbIE CIYTHUKH 3eMiu. Mmmynbc. 3aKOH COXpaHEHHs MMIyibca. PeakTnBHOE
JBUKEHHE.

Mexanuveckue Kojiedanusi ¥ BOJIHbI. 3BYK (16 4.)

Konebarenbnoe nBuxenue. Konebanuss rpy3a Ha mnpyxkuHe. CBoOonHble KoJeOaHHUS.
KonebGarenbHast cucrema. MasiTHUK. AMIUIMTYAa, TEPUOJ, 4YacToTa KoJsiebaHuil. ['apMoHHMuYeckue
koneOanus. IlpeBpamieHne sHepruu MpH KoJieOaTeIbHOM JBIKEHUH. 3aTyxarollue KoJeOaHUs.
Brinyxnennsie konebanus. Pesonanc. Pacnpocrpanenue konebanuii B ynpyrux cpenax. [lonmepeunsie u
MPOJIOJIbHBIE BOJIHBL. J{rHa BoJiHBL. CBSI3b [UIMHBI BOJIHBI CO CKOPOCTBIO €€ pacHpOCTpaHEHUs U
epruoaoM (4acTtoToi). 3ByKoBbIe BOJIHBIL. CKOPOCTh 3ByKa. BpicoTa, TeMOp M IpPOMKOCTH 3ByKa. DXO.
3ByKOBO# pe3oHaHc. HTEpdepeHus 3ByKa.

DJIeKTPOMarHuTHoe moJie (23 4.)

OpHOpoHOE U HEOJHOPOJHOE MarHUTHOE moJie. HampapiieHne Toka W HarpaBlieHUE JIMHHUMA ero
MarHuTHoro mnoss. IlpaBuno OypaBumka. OOHapykeHue MarHuTHoro mois. IIpaBuiio eBol pykw.
Nunyknua MarHuTHOro moJjsi. MarHutHbiii moTok. OnbiTel Dapanest. DJIEKTpOMarHuTHAST WHIYKIIHS.
Hanpasnenue unaykuumonHoro toka. IIpaBuno Jlenua. SABnenue camounaykiuu. [lepemMeHHBIN TOK.
I'enepatop mepemenHoro Toka. IIpeoOpazoBanHus 3HEpruuM B 3JEKTporeHeparopax. TpaHcopmaTop.
[lepenaua >MeKTPUYECKONW PHEPrMM Ha PACCTOSIHHE. DJIEKTPOMArHUTHOE TMOJe. DJIEKTPOMarHUTHBIE
BOJHBL. CKOpPOCTh paclpoOCTpaHEHUs OJICKTPOMArHUTHBIX BOJIH. BiusHue 5>neKTpOMarHUTHBIX
U3NydyeHU Ha JkuBble opraHu3Mbl. KonebarenbHblii kOHTYp. IlomydeHue 5SIEKTpOMAarHUTHBIX
koneOanuit. [lpuHIMNIBI paauocBs3u U TeneBuiaeHUs. WHTepdepeHus cBera. DIIEKTPOMArHUTHAS
npupoaa cseta. l[Ipenomnenue cBeta. [lokazarens mnpenomnenus. [ucnepcus cpera. llpera Tem.
Crnektporpad u crekTpockorn. Turel onTHYeCKUX crekTpoB. CrnekTpanbHblii aHanui. [lormomenue u
UcIycKaHue cBera aTomaMu. [Ipoucxoxkaenue TMHeHYaThIX CIIeKTPOB.

CtpoeHue aToMa U aToMHOro siipa (19 4.)

Crpoenue aroma. PagmoaktuBHOCTh. [lnmanerapnas moxaens atoma. Anbda-, OeTa- M ramma-
n3nyueHusi. Jlunelyateie crnekTpbl. KBanToBble moctynatel bopa. Ombitel Pesepdopna. AnepHas
Mozens atoma. ATomHoe sapo. CocTaB aToMHOTO siapa. Snepubie cuibl. Jledekt mace. PagnoakTrBHbIE
mpeBpaleHus: aToMHbIX siaep. CoxpaHeHue 3apsIOBOTO U MAacCOBOTO YHCEIN MPH SIEPHBIX PEAKIIHIX.
MeTo1b1 HAOMIOAGHUS U PETUCTPAIIMU YACTHUII B siiepHON usuke. [[poTOHHO-HEUTPOHHAS MOJIENb S/Apa.
Ou3nYecKuil CMBICT 3apsI0BOTO W MaccoBoro umcen. M3otombl. [lpaBumo cmemieHust s anbgha- u
Oera-pacmaga. DHeprus cBsi3u yacTull B snape. [enenue snep ypana. llemnas peakuwus. SngepHbie
peakiuu. SaepHeIil peakTop. SaepHas sHepreTuka. DKOJIOTUYECKUE MPoOIeMbl pabOTHI aTOMHBIX



anektpocTaHuui. Ilepuoa nmomypacnana. 3akoH pajnOaKTUBHOIO pacrnaja. BinsHue paauoakTHBHBIX
M3JIy4CHUH Ha )KMBBIE OPraHU3Mbl. TepMosepHas peakius.
Ctpoenue u 3Boonus Beesnennoii (5 4.)
I'eonenTpruueckas U reiavoueHTpuyecKkas cucreMbl Mupa. CocTaB, CTPOCHHE U IPOUCXOXKJIEHUE

Conneunoit cucrembl. Ilnanersi u Manble Tena CosHeuHOW cucrteMbl. CTpoeHue, U3IYYEHHE WU
sBostonust ConHia u 3Be311. CTpoeHue u 3BoJtonus BeeneHHoil.

2. TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA
YACOB, OTBOAUMBIX HA OCBOEHHUE KAXK/IOU TEMbI

1 Knacc
Ne Kon-6o
Tema ypoka
YpoKa uacoe
duzuka u pusnyecKkue MeToabl u3ydeHusi npupoan! (5 4.)
1 ®u3nka — HayKa O Npupojie. BBOIHBIN HHCTPYKTaXK IO TEXHUKE 1
0€30MaCHOCTH.
2 HaGnronenus u onbiThl. U3ndeckre BETUIUHBI 1
3 H3zmepenue gpuzuueckux eenuyuH. 1
Ilepsuunstit uncmpykmasic no oxpane mpyoa Ha pabouem mecme.
Jlabopamopnas paooma Ne 1. «H3mepenue onunsl, 00vema u
memnepamypusl meuay
4 Hayunbie MmeTo 161 mo3HaHUS 1
5 ®du3rKa U TEXHUKA 1
IlepBoHauaibHbIE CBeIEHHNA O CTpoeHUH BemecTna (5 4.)
6 Ctpoenne BemnectBa. MoJieKyJIbI 1
IlepBUYHBIA HHCTPYKTAXK 10 OXPaHe TPy/JAa Ha padoueM MecTe.
JladopaTopHas padora Ne 2 "NU3mepeHue pa3MmepoB MajibIx Tea"
7 eusicenue monekyn. bpoynoeckoe osurcenue. /lugppyzus 6 cazax, 1
Hcuokocmax u meepovix menax Oponmanvuasn 1adopamopnan
paboma
8 B3aumHoe npuTsbKEHUE U OTTAIKUBAHUE MOJIEKYJT 1
9 ArperaTHble COCTOSIHUS BellleCTBA 1
10 Ctpoenue BerecTBa 1
B3aumopeiictBue Te (22 4.)
11 Mexanudeckoe apmxeHue. CKopocTb 1
12 PaBHOMEpHOE 1 HEPAaBHOMEPHOE ABUKEHUE 1
13 Pacyer myTtu u BpeMeHU JBUKCHUS 1
14 WNueprus 1
15 B3aumopeicrBue Te1. Macca Teaa 1
16 Macca mena. Ilepsuunslii uncmpykmaic no oxpane mpyoa Ha padouem 1
mecme. Jlabopamopnas paboma Ne 3
"' U3mepenue maccol mena na 31eKmponnsix eecax '
17 O061bem Tena. IlepBUUHBIM HHCTPYKTaX MO OXpaHe TpyAa Ha paboueM MecTe. 1
JlaGopatopHnas padota Ne 4
"N3mepenue oobema tena”
18 IImoTHOCTE BelecTBa 1
19 Inomnocme eeutecmea. Ilepguuniii uncmpykmasic no oxpamne mpyoa Ha padouem 1
mecme. Jlabopamopnan paboma Ne 5" Uzmepenue niomnocmu eeujecmaa
meépoozo mena "'
20 Pacyer maccol 1 00beMa TeJ1a M0 ero IVIOTHOCTH 1
21 Pemenue 3amau 1




22 Cuna. Cuna tsprectu. JluHamomeTp 1

23 Pasnooeiicmsyrowas cuna. Cnosicenue cun. @poumanvhas 1a6opamopHas 1
paboma

24 Cuna ynpyzocmu. 3axkou I'yka. @ponmansvhnas nabopamopuas paooma. 1

25 Bec tena. HeBecomocth 1

26 Ilepseuunviit uncmpyxkmasic no oxpane mpyoa Ha padouem mecme.
Jlabopamopuas paboma Ne 6. «I padyuposanue npyscunsl u usmepeHue cun
ounamomempom». Pewenue 3aoau

27 Cuna tpenus. TpeHue nokos 1

28 Tpenue 6 npupode u mexnuxe. Ilepguunulii UHCMPYKMadjic no oxpane mpyoa Ha 1
pabouem mecme. Jlabopamopuas paboma Ne 1. « Uzmepenue cunvl mpenus
CKOJIbIHCEHUS»

29 JIBmxenue u B3aumoiericteue. Cuiibl BOKPYT Hac 1

30 Pemenue 3amau 1

31 JIBmxenue u B3aumoaericteue. Cuibl BOKPYT Hac. 1
(YPOK-KOHCYIJIbTAIIHS)

32 KonTposnsHast pabora 3a 1 moxyroaue. 1

JlaBJjieHHe TBEPAbIX TeJl, KUAKocTeil 1 ra3os (18 u.)

33 JaBiaenue. ExTMHUIbI 1aBIeHUs 1

34 JlaByieHHEe TBEPABIX TeJ 1

35 JlaBneHue rasa 1

36 Jlaesnenue srcuoxocmeti u eazos. 3axon Ilackana. @ponmanvras 1
nabopamopuasn paboma

37 Pacuer naBneHus KUAKOCTH HA THO U CTEHKH COCYya 1

38 Pemenue 3agad mo treme «JlaBiieHue sKUIKOCTHY 1

39 Coo0mmaronuecs: Cocyabl 1

40 Bec Bo3ayxa. AtmocdepHoe naBieHue 1

41 HN3mepenue armocdepHoro nasienusi. bapomerpnbi 1

42 N3mepenue napienus. MaHOMETpPBI 1

43 [TopiHeBoit )kUAKOCTHBIN Hacoc. ['napaBinyeckas MalimHa 1

44 ApxumenoBa cuiia 1

45 Tlepsuunvlii uncmpyxkmasic no oxpare mpyoa Ha pabouem mecme. 1
Jlabopamopuas paboma Ne 8. « Hzmepernue svimankusarowjeti Cuivl»

46 [1naBanue ten 1

47 Ilepsuunulii uncmpykmasic no oxpare mpyoa Ha pabodem mecme. 1
Jlabopamopuas paboma Ne 9. «H3zyuenue ycnosuii niaganus meuay

48 Pemenue 3agad no reme "JlaBieHue TBEpAbIX TEJ, KUJIKOCTEH U ra3oB" 1

49 JlaBneHue TBEPABIX TEIl, )KUJAKOCTEH M ra30B 1
(YpOK-KOHCYIbTaIHs)

50 O6o06maromuit ypok no teme "JlapneHue TBepAbIX TN, KUAKOCTEH U ra3oB" 1

Padora nu momHoCTh. JHeprus (154)

51 Mexanuyeckasi padora 1

52 MouHoCTh 1

53 IIpocTeie MexaHU3MBI 1

54 MowmeHT cuinbl. Peiuaru 1

55 Tlepsuunvlii uncmpykmasic no oxpare mpyoa Ha pabodem mecme. 1
Jlabopamopnas paboma Ne 10. « H3yuenue ycnosus pagnosecus puluazax

56 bioku 1

57 LlenTp TsxecTH Tena. Y CloBUs PaBHOBECHUS TeEIl 1

58 IIpumenenue npasuna pagrnogecus pviuaza K OJ10Ky. «3010moe npaguioy 1




mexanuku. @poumanvHas 1abopamopuas paboma

59 Ko3¢g¢puuueHT 1moJie3HOro aeicrBus 1

[

60 Tlepsuunblii uHcmpyKmas’ic no oxpare mpyoa Ha pabodem mecme.
Jlabopamopuas paboma Ne 11. « Mzmepenue KII/] npu nooveme mena no
HAKIOHHOU NIOCKOCIUY

61 Ouneprud. Kunernueckasi 1 noTeHUMAIbHASI SHEPTUS 1

62 [IpeBparnienus s3HEprUn 1

63 Pemenue 3amau o teme "Pabota u MomHoCTh. DHEprus' 1

64 PaGota u MomntHOCTE. DHEprUs 1

65 O6o6maromuii ypok no teme "Padota u MoniHoCTh. JHEprus” 1
Oo6o0maruiee nopropenne (34)

66-67 ®duzrka u MHUp, B KOTOPOM MbI k1BeM. [loBTopenue 2

68 Hrorosas xoHTpoJIbHAS padoTa 3a Kypc 7 Kiacca. 1

Hlpugpmom evioenenvt ypoxu, nposooumvie c ooopyoosanuem «Touxka Pocma» (OectipoBOIHOU
MYJIbTHIATYMK, JATUYUK aOCOJIFOTHOTO JABJICHHS, JAATUYMK TEMIEpaTyphl, JAaTYUK MArHUTHOTO TIOJIS,
JMATYUK HATMIPSKEHUs, JaTYUK CHIIBI TOKA, ociriorpad).

8 knacc
No Kon-eo
ypoka Tema ypoka I
TenuioBbie siBeHus (15 4.)

1 Tennosoe osudicenue. Temnepamypa. Beoowwiii uncmpykmasic no mexuuxe 1
beszonachocmu.

2 [ToBTOpEeHuUe Kypca 7 Kiacca.

3 Bxoanas nuarnoctuyeckas padora.

4 Buympennsasa snepeua. Cnocoosl usmenenus eHympenneil JHepeuu 1

5 Pa6ora u Tenjionepeaaya. Buabl Tensionepenayn. 1

6 TennonpoBOHOCTE. 1

7 Koneexyus. Hznyuenue. 1

8 [Ipumeps! Temonepeaay B NpUpoe U TEXHUKE. 1

9 KonuuectBo Temnotel. EqunuIbI KOJIMYeCcTBa TEIIOTHI. 1

10 VenbHas TEIIOEMKOCTE. PacueT KoanyecTBa TEIIOThI, HEOOX0AMMOI0 IS 1
HarpeBaHus Teja WK BBIACISIEMOT0 UM IIPH OXJIXKICHUU.

11 Ilepsuunstii uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1
Jlabopamopnan pavoma Nel «Cpasnenue Konuuecmea meniomosl npu
CMeUUBaHUU 800bl PA3HOI HEMNEPAMYPbLy.

12 Pemenue 3a1a4 Ha pacueT KOJIMYeCTBa TEIJIOThI, HEOOXOAUMOTO st 1
HarpeBaHus Teja WIH BBIACISIEMOr0 UM MPH OXJIaXKICHUU.

13 Ilepsuunstii uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1
Jlabopamopnasa paboma Ne 2. «H3mepenue yoenvnoit mennoémkocmu
eeuecmear

14 DHeprus TOMIUBA. Y eNbHAs TEIUIOTa CTOPAHUs TOIUIMBA. 3aKOH COXPaHEHUs 1
Y TIPEBpAIICHHS] SHEPTUU B MEXaHHUUECKUX U TETUIOBBIX MpoIeccax.

15 O606mmenne o Teme «TernnoBbie IBIECHUS 1

HN3meHenne arperaTHbix cocTossHnii Bemecrsa (11 4.)

16 ArperaTHbl€ COCTOSIHHSI BELIECTBA. 1

17 Ilnasnenue u omeepoesanue Kpucmaniuueckux eewjecms. OponmanvHhovle
aabopamopuvie padomot

18 I'paduk nnaBiaeHuss U OTBEPICHHS KPUCTAUNIMYECKUX TeN. Y7elbHas TEIioTa 1
TJTaBJICHUS

19 Peurenue 3a1au Ha MIIaBJIeHUE U OTBEP/ICHUE 1




20 Hcnapenue u konoencayus 1
21 Kunenue. Yoenvuas mennoma napoobpazosamus 1
22 Pacuer ko1M4eCcTBA TEMJIOTHI MPH NAPOOOPA30BAHUM U KOHAEHCAIIUH 1
23 Bnaasxxcnocme 6030yxa. @ponmanvuas nabopamopnasn paboma 1
24 Paboma eaza u napa npu pacwupenuu. Ces13b Medncoy napamempamu 1
cocmosinus 2asa. Ilpumenenue 2azos
25 JlBurarens BHyTpeHHero cropanus. [lapoBas Ttyp6una. KIIJ[ TtemoBoro 1
JIBUTATEIIS
26 Pemenue 3amay o Teme «TerioBsie JBUTATEITN 1
DJieKTpUuecKue siBjeHus (23 4.)
27 Dnektpuzarus Teu. [IBa poaa 3apsiioB 1
28 Onexkrpockon.  IIpOBOMHWKH,  TONYNPOBOJHMKH M HENPOBOJHUKU 1
ANIEKTPUYECTBA. DJIEKTPUUECKOE 10JIe
29 JIenmMMOCTb IEKTPUUIECKOTO 3apsiia. InekTpoH. CTpoeHHE aTOMOB 1
30 3aKOH COXpaHEHHUsl JNEeKTpHuecKoro 3apsga. OObICHEHHE SJICKTPUUICCKUX 1
SIBJICHUI
31 JJIeKTPUYECKUH TOK. MCTOYHUKH 3/1€eKTPHYECKOI0 TOKA 1
32 DJIeKTpUUYECKHE IeNH 1
33 DJNEeKTPUYECKUi TOK B MeTaiax. [leficTBUs SJEKTPUIECKOTO TOKA 1
34 Hocurenn onekTpudeckux 3apsaoB B MOJyNpoBoAHWKax. [lomympo- 1
BOJTHUKOBBIE TTPUOOPHI
35 KonTtponpHas padota 3a 1 mosyroaue. 1
36 Cuna moxka. Amnepmemp. Ilepeuunulit uncmpykmaxc no oxpane mpyoa Ha 1
paoouem mecme. Jlabopamopnas pavboma Ne 3
Anexmpuueckoe nanpaxicenue. Bonommemp. 1
Ilepsuunsltii uncmpykmasyic no oxpane mpyoa Ha padoyem mecme.
37 Jlabopamopnasn paboma Ne 4
38 3asucumocms cunvt moxka om nanpaxcenusa. Conpomuenenue npoeoOHUKA. 1
3axon Oma 01s yuacmka yenu.
39 Pacyer conpoTuBieHNs TPOBOJAHUKA. Y AETHLHOE COMPOTUBIICHUE 1
Pemenue 3aa4y Ha pacyeT COMPOTUBICHUS MTPOBOJAHMKA, IPUMEHEHHE 3aKOHA 1
40 Oma
41 Ilepsuunstii uncmpykmasyic no oxpane mpyoa Ha padoyem mecmie. 1
Jlabopamopnas paboma Ne5 «HU3mepenue conpomuenenus npoeooHuKa npu
ROMOUWU aMnepMempa u 60J1bMMeEmpPar
42 Pacuém  conpomuenenus  npoeoonuxka. Peocmamwi.  Ilepeuunviii
UHCMPYKMax3c no oxpane mpyoa Ha padouyem mecme. Jlabopamopnas
padoma Ne 6
43 Ilocnedosamenvroe coedunenue npo6oOHUKOS. 1
Ilepsuunslii uncmpykmasic no oxpane mpyoa Ha padoyem mecmie.
Jlabopamopnan paboma Ne 7
44 Ilapannensvnoe coeounenue nposoonuxos. Jlabopamopnas paboma Ne 8 1
45 Pemenue 3a1a4y Ha BUBI COETMHEHUS TIPOBOTHUKOB 1
Paboma u mowpocmov nekmpuueckoco mokxa. 3axon J[coyna-Jlenya. 1
Ilepsuunviit uncmpykmasic no oxpane mpyoa Ha pabouyem mecme.
46 Jlabopamopnas paboma Ne9 «Hzmepenue mownocmu u padoomsvl moka»
47 Pemrenne 3aJa4 110 TEMC: «Pabora u MOIIHOCTB JJICKTPUYICCKOI'O TOKa». 1
48 Jlamna HakanuBaHus. KopoTkoe 3aMblkaHne 1
49 O06o006u1aromuil ypok 1o reMe «JeKTPUUECKUE SIBICHUS 1
DJIeKTPOMArHUTHbIE siBJieHus (8 4.)
50 \ MarauTtHoe 1moJie NpAMOro Toka. MarHuTHble THHUHA 1




51 MaruuTHoe mojie KATyKHA ¢ TOKOM. JJeKTpoMarHuThl. [lepBuunbIii 1
HHCTPYKTA:K 10 OXpaHe TPyAa Ha padouem mecrte. JlabopaTopHas padora
Nel( «COopka 3J1eKTPOMATHUTA U UCNILITAHUE €r0 1eHCTBU»

52 Ilocmoannvie macnumot. Maznummnoe nosne 1
Ilepsuunvii  uncmpykmasic no oxpame mpyoa Ha paboyem  mecme.

53 Jlabopamopnas paboma Ne 11. Macnumnoe none 3emnu

54 Maznummnoe nosne 31eKmpuyecK020 moka

55 JleiicTBHe MArHUTHOrO MOJSA HA MPOBOJHMK C TOKOM. DJIeKTPHYeCKHii
ABHUTaTEIb.

56 YerpoiicTBO 3JieKTpou3MepuTeabHbIX Npuoopos. IloBTopeHue Tembl 1
«DIeKTPOMATHUTHBIE SIBJICHUSD)

S7 O060061mamui ypok 1o reMe « IeKTPOMarHUTHBIE SIBICHUS 1

CgertoBble siBjienus (104.)

Hcmounuxu ceema. [lpamonunetinoe pacnpocmpaneHue céema. 1

Ilepsuunviti  uncmpykmasic no oxpawe mpyoa Ha pabodem mecme.
58 Jlabopamopnas paboma Ne 12

Ilepsuunvlii  uncmpykmasic no oxpane mpyoa Ha pabouem — mecme. 1
59 Ompaoicenue ceema. Jlabopamopnas paboma No 13
60 [Tnockoe 3epkaino 1
Ilepsuunvlii  uncmpykmasic no oxpame mpyoa Ha pabouem —mecme. 1
61 Ilpenomnenue ceema. Jlabopamopuas paboma Ne 14
62 JIua3bl. OnTHYECKAs CHJIA JTMH3BI 1
63 Dopmyna 1unzvl. Yeeruuenue nunzvl. Jlabopamopuas paboma Ne 15 1
64 Jlabopamopnas paboma Nel6 «H3zmepenue hoKycHo20 paccmosHus JTUH3DL. 1
Tonyuenue uz006pasicenus npu NOMOWU TUH3bLY
65 I'na3 kak onTuyeckas cuctema 1
66 [ToBTOpeHue Tembl «CBETOBBIC SBIICHUS 1
67 [ToBTOpeHue. Penenne TeCTOBBIX 3aaHMI 1
68 Hmozosas konmponvhasn paboma 3a Kypc 8 Knacca. 1

Hlpugpmom evioenenvt ypoxu, nposooumvie c¢ ooopyoosanuem «Touka Pocma» (GectipoBOIHON
MYJIbTUAATYUK, NATYUK aOCOIIOTHOIO JaBJCHMs, NAaTUYMK TEMIIepaTypbl, JaTYUK MarHUTHOTO IIOJIf,
JATYUK HAMPsDKEHUS, JaTYUK CUIIBI TOKA, ocuuiuiorpad).

9 knacc
No Kon-60
ypoka Tema ypoka YaACOs
3aKoHBI B3aHMO/IeiiCTBUS U ABH:KeHHs TeJ (34 u.)
1. BBonHBIN MHCTPYKTaX MO 0XpaHe Tpyda. MarepuanbHas Touka. Cucrema 1
oTueTa.
2. [ToBTOpenue kypca 8 kiacca. 1
3. Bxonnas quarsoctuueckasi pabora. 1
4. [Tepemenenue. OnpeneneHue KOOPAUHATHI ABMKYIIETOCS TeTa. 1
5. [lepemerienue npu NPSIMOIMHEHHOM PAaBHOYCKOPEHHOM JIBHKEHUH. 1
6. I'paduueckoe 1
MIpPE/ICTaBJICHUE IBUKCHHUSL.
7. Pemenue 3anau no teme «I paduueckoe 1
MIPEJICTaBICHHUE ABMKCHUS.
8. Pasnoyckopennoe oguncenue. Yckopenue. Ilepsuunutii uncmpykmaic no 1
oxpane mpyoa Ha pabouem mecme. Jlabopamopnas pavoma No 1
9. CKOpOoCTh IPSIMOJTMHEWHOTO PaBHOYCKOPEHHOTO ABMKeHUs. [ padux 1
CKOPOCTH.




10. [Tepemenenue mpy paBHOYCKOPSCHHOM 1
TIBUKCHUH.

11. Pemenue 3agau no reMe «PaBHOYCKOPEHHOE IBUIKEHUE. 1

12. Ilepeuunbvlii uncmpykmasic no oxpane mpyoa Ha padouem mecnie. 1
Jlabopamopnasn paboma
Ne 2 «Hccnedosanue pagHoyCKopeHHO020 RPAMOIUHEHHO20 OBUNCEHUSL)

13. OTHOCHUTENBHOCTD OBWKCHUS. Jleudicerue mena noo oeticmsuem HecKOIbKUX 1

cun. @ponmanvHule 1abopamopvie pabomul

14. WNuepunanehbie cuctemsl oTdera. [lepsoiil 3akoH HproToHA. 1

15. Bropoii 3akon HproToHa. 1

16. Pemrenue 3amau no reme «Bropoi 3akoH HeroToHaY. 1

17. Tperwnii 3akoH HproTOHA. 1

18. Pemenue 3agau Ha 3akoHbl HbI0TOHA. 1

19. CBoOotHOE TIaZIcHHE. Y CKOpEeHUE 1

cBoOotHOTO MaieHns. HeBecoMoCTb.
20. IlepBuyHbIii HMHCTPYKTAXK 1O oOXpaHe Tpyaa Ha padoyeM MecTe. 1
JlabopaTopHas padora
Ne 3 «i3mMepeHHe YCKOPEHHSI CBOOOTHOTO MATEHHS.

21. Pemenne 3amau o reme «CBoOOAHOE TIafieHUE. Y CKOPEHHE 1
CBOOOIHOTO ITAAECHUS.

22. 3akoH BceMHpHOTO TSATOTEHUS. 1

23. Pemenue 3a1a4 mo remMe «3aKOH BCEMHPHOTO TSATOTCHUSD». 1

24. Yckopenne cBOOOTHOTO TaficHUsT Ha 3eMJie U APYTUX HEOSCHBIX Telax. 1

25. [IpsiMonmHENHOE U KPUBOJUHEHHOE JBM)KCHHE. 1

26. JIBI>KEeHME TeJia 10 OKPYKHOCTH C TIOCTOSIHHOM TI0 MOYJTIO CKOPOCTBIO. 1

27. HckyccTBEeHHBIE CITYTHUKH 3EMITH. 1

28. Pemenne 3amau o teme «JIBukeHue Tema 1Mo OKpyKHOCTH C IMIOCTOSTHHOM 110 1

MOJYJIIO CKOPOCTBIOY.

29. Nmmnynbe Tena. UMImynbc CHITHL. 1
30. 3aK0H COXpaHECHHS UMITYJIbCa Tea. 1
31. PeaxkTuBHOE NBIDKEHIE. 1
32. Pemenue 3ama4 no reme «3aKOH COXpaHEHHS UMITYJIbCAY. 1
33. 3aK0H COXpaHECHHS YHEPTHUH. 1
34. Pemenne 3amau Ha 3aKOH COXpaHEHUS SHEPTHH. 1

Mexanuuyeckne KoJie6anusi ¥ BOJIHbL. 3BYK (16 4.)
35. KonebarenpHoe nmwkenue. [lepnon konebanuii MasTHUKA. 1
36. MamemamuyecKkuii u NPYIHCUHHBIN MATMHUKU
37. Benuunnebl, XapakTepusyromiue kojaedaTeabHOe ABUKEHUE. 1
Ilepsuunstii uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1
Jlabopamopnasa paboma Ne 4 «3asucumocms nepuoda Konevanuil
38. MAMEMAMUUECKO20 MAAMHUKA OM ONUHBL)
39. I"apmonunyeckue koaeOaHusl. 1
40. 3aryxaromue kojebanus. BeiHyXIeHHbIe KoeOaHusl. 1
41. | Pe3onanc. 1
42, Pacnipoctpanenue konebanuii B cpene. BoHbI. 1
43. JlinHa BosiHBEL. CKOpPOCTBH PaclpoCTpaHEHUs BOJIH. 1
44, Pemenue 3anay nmo reme «/[nmunaa BotHbl. CKOPOCTh pacipOCTpaHEHHUs BOIHY. 1
45, 3eyk. Ucmoyunuku 36yka. 1
46. BricoTa, TeMOp ¥ TPOMKOCTD 3BYKa. 1
47. Pacnipoctpanenue 38yka. 3ByKOBBIE BOJIHBI. 1




48. OTtpakeHue 3ByKa. 3ByKOBOM pE30HAHC. 1
49, WuTepdepeniys 3Byka. 1
50. Pemenue 3amaq mo reme «MexaHndeckue KojaeOaHUs U BOJTHBDY 1
ol. Konumponsnas paboma 3a 1 nonyzooue. 1
DJIeKTPOMarHuTHOE moJie (24 4.)
AHaJIM3 KOHTPOJIbHOI padoThl M Koppekuus YY /L. 1
52. MarauTtHoe moJie.
53. Hanpagienue Toka U HanpaBJieHHe JUHUI ero MArHUTHOT'O MOJIsl. 1
Oonapy:xkeHHe MATHUTHOIO MOJIsI 110 €ro AeCTBUIO HA JJIEKTPHUYECKUIi 1
o4, TOK. IIpaBuJio jeBoii pyku.
95. Pemenue 3a1a4 Ha mpUMeHEHNE TIPABUJI JIEBOM U IIPABOU PYKHU. 1
56. MarauTHas UHIYKIHS. 1
o7. AHenenue anekmpomacHumnon unoykyuu. Masnummuoiii nomox 1
[lepBuuHbIN MHCTPYKTAX IO OXpaHEe TpyAa Ha pabouem mecte. JlabopaTopHas 1
pabota
58. Ne 5 «3yueHne siBJIeHUs IJT€KTPOMATHUTHONH MHIAYKIIUM.
59. Hamnpasnenue naayknmonHoro Toka. [Ipasuso Jlenmna. 1
60. SIBNeHME CAMOWMHTYKIIHH. 1
61. Ilepemennwiii snekmpuyeckuil mox. Tpancgopmamop. 1
62. Pemenwue 3amad mo reme «Tpanchopmaropy. 1
63. DJIEKTPOMATHUTHOE TI0JIe. DJIEKTPOMAarHUTHBIE BOJTHBI. 1
OnexTpoMarHuTHble kKojiebanus. KonebarenbHblil kKoHTYp. [lonmyuenue 1
64. AIIEKTPOMATrHUTHBIX KOJICOAHUH.
Bnusinue 3neKTpOMarHUTHBIX U3ITy4eHHUH Ha KUBbIE OpraHu3Mbl. [[pUHIUIIEL 1
65. PaIMOCBS3HU U TEJICBUICHUS.
606. DneKkTpoMarHuTHas mpupojaa ceera. UHTepdepeHius cera. 1
67. [Ipenomiienne cBeta. @U3MUECKHUI CMBICIT TIOKA3aTeNs TIPEITOMIICHUSI. 1
68. [Ipenomienne cBera. 1
69. Hucnepcus ceera. L[Bera ten. Criekrporpad. 1
70. Tunel criekTpoB. CrieKTpanbHBINA aHAIU3. 1
[Tornomenue u ucmyckanue cBeta aromamu. [Ipoucxoxaenue InHeHYaTbIx 1
71. CIIEKTPOB.
[lepBuuHbIN HHCTPYKTAX MO OXpaHe TpyAa Ha pabouem mecte. JlabopaTopHas 1
pabota
72. Ne 6 «HabGnrogeHue CIUIONTHOTO M IMHEHYATOTO CIIEKTPOBY»
73. Pemenue 3aia4 no reme «IEKTPOMArHUTHOE TOJIEY. 1
74. Pemenue 3ama4 no reMe «IEKTPOMArHUTHOE TIOJIE. 1
75. OO6o01IeHre U cucTeMaTU3alus 3HaHUH TI0 TeMe «DJIEKTPOMArHUTHOE TIOJIEeY. 1
CtpoeHue aToMa H aToMHOr0 siipa (19 4.)
76. PapgmoaktuBHOCTE. MOEIN aTOMOB. 1
77. PanuoakTrBHBIE IPEBpAIICHNS AaTOMHBIX SIIEP. 1
78. Pemenue 3anay no reme «PaninoakTUBHBIE TPEBPAIICHHS] ATOMHBIX SIIEPY. 1
79. DKCTepuMEHTAIBHBIE METOIbI HCCIIEA0BAHUS YaCTHII. 1
80. OTKpbITHE IPOTOHA U HEUTPOHA. 1
81. CocraB aTOMHOTO s71pa. SInepHble CHIIBI. 1
82. Oneprus cBssu. Jledekr macc. 1
83. Pemenue 3aau no teme «Heprus cBsi3u. Jlegext macey. 1
84. Jlenenue sinep ypana. llennast peakuus. 1
SAnepusiii peakrop. [IpeoOpasoBanre BHYTpEHHEH SHEPTUU AaTOMHBIX SIAEP B 1
85. ANEKTPUYECKYIO SHEPTHUIO.




ATOMHas 3HepreTuka. JKoJoruyeckue npodjaeMsl padoTbl AaTOMHBIX 1

86. JIEKTPOCTAHIIHIA.

Buonornyeckoe neiicreue paguanuu. BinsiHue paauoakKTHBHBIX 1

87. U3JIyYeHUil HA )KUBbIe OPTraHU3MBbI. 3aKOH PAIMOAKTHBHOIO pacnajaa.

88. Pemenue 3a1a4 o TemMe «3aKOH paAlOaKTUBHOTO PacIiaaay. 1

89. TepmosinepHast peakimsi. 1

[lepBuuHbIN MHCTPYKTAX IO OXpaHEe TpyAa Ha pabouem mecrte. JlabopaTtopHas 1
pabota

90. Ne 7 «/3mepeHne ecTeCTBEHHOTO PaJHallMOHHOTO (DOHA JO3UMETPOM)

[lepBuuHbIN MHCTPYKTaX IO OXpaHEe TpyAa Ha pabouem mecrte. JlabopaTopHas 1
pabota

91. Ne 8 «M3yuenwne nenenus siapa ypaHa 1mo GotorpadusmM roTOBBIX TPEKOBY»

[lepBuuHbIN HHCTPYKTAX MO OXpaHe TpyAa Ha paboueM mecte. JlabopaTopHas 1
pabota
Ne 8 «Omnienka nepuo/ia mosrypacrajga HaXoAsIIXCsl B BO3IyXe TPOIYKTOB
92. pacrniaja ra3a pajoHa»
1
[lepBuuHbIN MHCTPYKTaX MO OXpaHe TpyAa Ha pabouem mecte. JlabopaTopHas
pabota
93. Ne 9 «M3ydyenne TpekoB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (poTOoTpadmsiv»
94, Ooboowarowuil ypok no meme «Cmpoenue amoma u amomHozo 10pa» 1
Ctpoenue u 3Boouns Beenennoii (5 4.)
96. ['eonieHTprUecKas ¥ reMONIEHTPUYECKAs CHCTEMBI MUpA. 1
97. CocraB, cTpoeHue U npoucxo:xaenue CojIHeYHOI CHCTEMBI. 1
Boabmme mianers CostHedHOM cucTeMbl. MaJibie Tes1a CoJIHeYHO 1

98. CUCTEMBI.

99. Ctpoenue, nznydeHus u 3Bororus CoTHIIa U 3BE3/I. 1
100. Ctpoenue u 3BoJronus BeeneHHOM. 1
101. | Hmozosaa konmpoavnas paboma. 1

AHanu3 KOHTPOJIbHOU paboThl B Koppeknusa Y Y. O6o0mieHue u 1
102. CUCTEMaTH3aIus 3HAHUH 32 KypcC PU3HKHU /-9 KIIacCoB.

Hlpugpmom evioenenvt ypoxu, nposooumvie c¢ ooopyoosanuem «Touka Pocmay (GectipoBOIHOU
MYJbTUAATYUK, NATYUK aOCOIIOTHOIO JAaBJCHMs, NATUYUK TEeMIIepaTypbl, JaTYUK MarHUTHOTO IIOJIf,
JATYUK HAMPsDKEHUS, JaTYUK CUITBI TOKA, ocuuiuiorpad).

[Tpunoxenne 1 .
Dopmbl KoHmponsn
[Ipennaratorcs mpUMepHBbIE BapHAHTHI UTOTOBBIX KOHTPOJBHBIX paboT K Kypcam ¢u3uku 7 u 9
KJIacCOB, KOHTpoJIbHAs paboTa mo Teme «TernoBble siBIeHUs» (Kype Gusuku § kinacca), pa3paboTaHHbBIE
B (hopmate OI'D.

HroroBast KOHTpoObHAsI padoTa Mo Gu3uKe
B popmate OI'D (7 kiacce)

1. Kakoe 13 nepeyrcieHHbIX HIKE CJI0B 0003HaYaeT PU3NUECKOe IBICHHE?
1) CBUHEI] 3) aoMuHMA
2) KHUIICHUE 4) xapaHman




2 JvHa, Tiomaas, 00beM — 3TO

1) KauecTBa Teja

2) ¢u3nveckue CBOKWCTBA Tena

3) (bu3nvecKre BEIMYMHBI, XapaKTePU3YIOIIHE Pa3Mephl Tela

4) BEIIECTBA, U3 KOTOPBIX COCTOUT TEJIO

3. K ¢usudecknm temam OTHOCUTCS

1) MOJIOKO 3) caxap

2) TJIMHA 4) npDKH

4. Omnpenenute mpenes U3MEpeHUs: MeH3ypku (puc. 1), 1eHy neneHus U 00bEM JKUAKOCTH,

HAJINTOU B MEH3YPKY.

1) 40 vt 1 mut; 32 Mo
2) 40 vt 1 mut; 33 Mot
3) 40 mu; 2 mut; 34 Mot
4) 40 mm; 2 mut; 32 Mot

Puc. 1.
Men3ypka
5. [Ipu HarpeBaHUM CBUHIIOBOTO HIapUKa
1) YBEJIMYUBAETCS 00BEM MOJIEKYJ CBUHIIA
2) YBEJIMUUBAETCS CPEJHEE PACCTOSIHUE MEX]Ty MOJIEKYJIaMU
3) YMEHBIIIAETCSl 00bEM MOJIEKYJT CBUHIIA
4) YMEHBILIAETCs CPeTHEE PACCTOSHUE MEXTy MOJIEKYIaMH
6. PaccuuTaiiTe CKOpOCTh PaBHOMEPHOTO JBHKEHHUS BO3YIIHOTO IIapHKa, €ciu 3a 1,5 MUH

oH mipoJieten 540 m.

1) 15 m/c 3) 54 m/c
2) 6 M/c 4) 10 m/c
7. YTO MPOUCXOJUT C TEJIOM, Ha KOTOPOE HE | neiicTyror apyrue Tena?
1) Ecin OHO JIBUTAJIOCh, TO OCTaHaBIIMBACTCS
2) Eciu 0HO HaXOMTCS B MOKOE, TO MPUXO/IHUT B JABHKCHUE
3) OHO 1100 MOKOUTCS, THOO BIKETCS PABHOMEPHO U MPSMOJIUHEHHO
4) [TpaBUIBHOTO OTBETA HET
8. VCTaHOBHTE COOTBETCTBUE MEXIY MPHOOpaMH U (HU3MYSCKUMU BEIUYUHAMH, KOTOPHIC
oHH u3MepsitoT. K Kaxa0#l MO3uIKU U3 HEepBOro CToJda noA0epuTe COOTBETCTBYIOLIYIO MO3HUIHUIO U3
BTOPOTO.
ITpuGopsl du3nyecKue BEIUUYUHbI
A) Becnl 1) Cuna
b) lunamomerp 2) CkopocTb
B) Manowmetp 3) Macca
4) O0BeM
5) JlaBnenue

3anummure B TAaOIUILY BEIOpaHHbIE TU(PHI 10T COOTBETCTBYIOIIUMU OYKBAaMHU.

A b B




9. Kopo6ka o6semom 30 x 45 x 20 cMm 3anonHeHa caxapoMm-padunagom. Ero macca 43 200
r. UeMmy paBHa IUIOTHOCTh caxapa?

OtBer: r/cM3.

10. YeMy paBeH MOJYNb CHIIBI TSDKECTH, IEHCTBYIOMIEH Ha MEIIOK KapTodens Mmaccor 50 kr?

1) 50H 3)5000H

2) 100 H 4) 500 H

11. B Ganky BbIcOTOW 25 CM J0BEpXy HAJIMTO MAIIMHHOE Maciio. [[TOTHOCTh MamnMHHOTO
Mmaca paBHa 900 kr/m3. Kakoe maBieHre OHO OKa3bIBAaeT HA THO OaHKU?

Ortger: k[Ia.

12. Kakne sKkcriepiMeHThI, N300pakEHHBIE Ha PHUCYHKE 2, CBHIETEIBCTBYIOT O JICHCTBUH

3akoHa [lackans?
Puc. 2. PaznuuHble SKCrIEpUMEHTHI

1) Nel; Ne2  3)Nel; Ned

2) Noe1; Ne3  4)Ne3; Ned

13. Haiigure Monynbs apXxuMeoBol CHITbI, KOTOpas OyneT AeiicTBOBaTh HA MPaMOPHYIO ILTUTY
pazmepom 1 x 0,5 x 0,1 M, MOJTHOCTBIO TIOTPY)KEHHYIO B BOY.

1) 1000 H 3) 500 H

2) 100 H 4) 10 kH

14.  Bpluncaute paboTy, KOTOPYI NPOMU3BOAMT CafOBOA, NMPHUKIAAbIBAs K Tauke C 3eMJICH CHILY,
MOJyJIb KOTOpOil paBeH 25 H, u nepemeras e¢ Ha paccTtosiHue 20 M.

1) 25 JTx 3) 0,5 x/Ix

2) 50 xJIx 4) 50 JTx

15. Peruar (puc. 3) HaX0AUTCSI B PaBHOBECHH TI0/T

A B
neicTBueM IByX cuil. Moaynb cwitbl F1 = 6 H. A
Yemy paBeH MOJIYJIb CHJIBI F2, eciu JuTHHA phlyara
paBHa 25 cM, a IUIEYO F, CHITBI
F1 cocraBmster 15 cm?
1) 01H E
2) 3,6 H 2
3) 9H Puc. 3. Pbivar
4) 12H
==
OTBeTHI Ne 2 Ne 3 Ne 4
Ne 3aaHus 1 2 3 4 5 6 7 8 9 10 11 12| 13| 14| 15
OtBer 2 3 4 3 2 2 3 315| 16| 4 2250 | 2 3 3 3

Kputepuu onienuBanus
Bamanus Ne 8, 9, 11 oneHuBaroTcs B 2 Oania, a octajabHble — B 1 Oa.
Hroro 3a paboty: 18 Gaysos.

Orenka «2» «3» «4» «5»

JlnamaszoH 0aJIIoB 0—7 8—11 12—15 16—18




KonrposbHas padora no teme «TemnioBble siBJeHUsD
B popmarte OI'J (8 kiacc)
Bapuanm 1
1. Bnaropaps kakomy BUAy Teruionepenauu (IpEeMMyIIECTBEHHO) B JICTHUH JICHb HArpeBaeTCs BOJA B
BOZOEMAXx?
1) KouBekuus 3) Uznyuenue
2) TemnonpoBoaHOCTD 4) KonBekuust wu U3JTy4YeHue

2. Merammueckuii Opycok Mmaccoit 400 r narpeBaror ot 20 mo 25 °C. Ompenenure yAeIbHYIO
TEIIOEMKOCTh METaJlIa, M3 KOTOPOTO HM3rOTOBJICH OpYCOK, €CIM Ha €ro HarpeBaHue 3aTpaTUIv
KOJIMYECTBO TEIUIOTHI, paBHOE 760 JXK.

1) 0,38 JIx/(xr * °C) 3) 380 JIx/(xr * °C)

2) 760 Ix/(xr « °C) 4) 2000 Tx/(xr * °C)

3. Kaxkoe xosmuecTBO TeIIoTH otpedyerces s miasieHus 40 r 6emoro 4yryHa, HarpeToro J0
TEeMITepaTyphl TUTaBJIeHUs? Y IeNIbHAS TEIIOTa TUIaBJIeHus Oenoro uyryHa paBaa 14 « 103 4 JIx/kr.
1) 3,5x/x 3) 10 x/Ix
2) 5,6 k/Ix 4) 18 x/Ix

4. Ha pucynke 1 nuzo6paxeH rpapuk 3aBUCUMOCTH
TeMIlepaTypbl HaTaJuHaA OT BPEMEHH IIPH €0 HarpeBaHUU
U OXJIaXKJeHUH. B HadanbHbII MOMEHT BpeMeHU Ha(TaauH
HaxoJuJICcs B TBEpAOM cocTosiHuM. Kakast u3 Touek rpaduka
COOTBETCTBYET Hadally OTBep/ieBaHUs HadranuHa?

1) 2 2)4 3)5 4)6

t, MHH

Puc. 1. lpaduk 3aBUCMMOCTH
TeMnepaTypel HadTanuHa
OT BPEMEHM NMPU Ero HarpeBaHuu
1 OXNaXAEeHUM

5. OtHOcuTeNnbHAas BIQXHOCTh BO3/lyXa B MOMEIICHUN PaB-
Ha 60 %. Pa3HOCTh B OKa3aHMAX CYXOIr'O M BIAXKHOTO TEPMO-
MeTpa coctanisieT 4 °C. Mcnolib3yst ICUXPOMETPUUYECKYIO Ta-
Onuiy (prc. 2), onpeaeuTe MoKa3aHue CyXoro TepMOMETPA.

IIcuxomerpudeckas Tabimia

Tlokazanus| Pa3HoCTh mokazanuit CYXOr0 U BJIaXKHOT'O TEPMOMETpaA
cyxoro oj1 ] 2|3 |4][5]6 ] 7][8]9

Tep Mi’gﬂp b OTHOCcHUTENbHAS  BJIAXKHOCTb, %
10 100 88 76 65 54 44 34 24 14 | 5
12 100 89 78 68 57 48 38 29 20 | 11
14 100 89 79 70 60 51 42 34 25 | 17
16 100 90 81 71 62 54 45 37 30 | 22
18 100 91 82 /{3 65 56 49 41 34 | 2/
20 100 91 83 74 66 59 51 44 37 | 30
22 100 92 83 76 68 61 54 47 40 | 34

Puc. 2. Tlcuxpomerpudeckas Tabiauna

1)18 °C 2) 14°C 3) 10°C 4) 6 °C

6. Uemy pasen KII/] mapoBoii TypOHMHBI, €CIH MOTYYEHHOE €0 KOJIMYECTBO TEIIOTH PABHO
1000 M/Ix, a mone3nas padota coctasuser 400 M/ x?

1)4% 2)25% 3) 40 % 4) 60 %



1. YCcTaHOBUTE COOTBETCTBHE MEXAYy (U3MUECKMMH BeIWYMHAMU U (OpMyNIaMu, IO
KOTOPBIM 3TH BEIMYMHBI ompenensiorcs. K kakaodl mno3uuuM W3 MepBOro Croyidma mnoadepure
COOTBETCTBYIOLLYIO IO3UIMIO U3 BTOPOTO.

DuU3NYECKUE BEIMYNHBI DopMyiIbl
A) KoanuecTBO TEIOTHI, HEOOXOUMOE 1) 2
JUTSL TapO0Opa30BaHUS KHIKOCTH m
2) qAt
b) Ynenbnas Terora cropanus TOIIMBa 3) cmAt
)2
B) KonudecTBo TEIIOTHI, BBIACISEMOC mt
MIPH OXJIAXKICHUH BEUIECTBA 5)Lm

3anuuuTe B TabnuIly BbIOpaHHbIE HU(PHI 0] COOTBETCTBYIOIIMMH OYKBaMHU.
A b B

8. B crakan kamopumertpa, comepxkamuii 177 T BOIbI, OMYCTUIM KYCOK JIbJa, UMEBIIHI
temreparypy 0 °C. HauanpHas Temmeparypa kanopumerpa ¢ Bojoi pasHa 45 °C. Ilocne Toro kak Bech
TIEJ pacTasiyl, TeMIeparypa BOIbl U KajopuMmerpa crana paBHou 5 °C. Ompenenure Maccy Jibaa.
TennoeMKoCThIO KajopuMeTpa TpeHeOpedb. Y elbHas TEIIOEMKOCTh
BoJbI paBHa 4200 J[x/(xr » °C), ynenbHas TEMIOTa IUIABJICHUS JibJa —

330 kJIx/kr.
Orser: KT.
Bapuant 2
1. B METaJNTNYECKOM CTEpKHE Teruionepeaaya
OCYILIECTBIISICTCS] PEUMYILECTBEHHO IMYTEM
1) U3Iy4YeHHuss  3) TEIUIOMPOBOIHOCTH
2) KOHBEKIIMK  4) M3Iy4eHUs ¥ KOHBEKIIUU
2. Jlnst HarpeBaHus amoMuHEeBOro opycka maccoi 100 T ot 120 mo 140 °C moTpeboBanoch

KonuuecTBO TemoThl, paBHoe 1800 JIx. Ompenenure Mo 3TUM JaHHBIM YJIENbHYIO TEMJIOEMKOCThH
ATFOMUHHUSL.

1) 0,9 Ix/(kr » °C) 3) 360 Jx/(kr * °C)
2) 9 Ix/(xr « °C) 4) 900 JTx/(xr * °C)
3. Kakoe KOJMYeCTBO TEIUIOTHI BBIACIUTCSA NPH KpUCTauM3anuu cepedbpa maccou 10 r,

eciii cepeOdpo HAXOAUTCS NPU TEMIepaType IUiaBieHus? Y ienbHas TeIuioTa IJIaBJIeHUs cepedpa paBHA
88 KkJIx/KT.

1) 880 000 Ix 3) 880 Ix

2) 8,8 kJIx 4) 88 xJIx

4. Ha pucynke 1 mpencrasieH rpaduk 3aBUCHMOCTH TEMITEpaTyphl 3hUpa OT BPEMEHH MPH
ero HarpeBaHWU W OXJIAXKICHUU. B HavanbHBIH MOMEHT 3(DUp HAXOAUIICSA B )KUAKOM cocTossHMH. Kakast
TouKa rpaduKa COOTBETCTBYET Ha4YaIy Mmpoliecca KumneHus aupa’?

1)1 2)2 3)5 4)6 Puc. 1. Tpadux 3aBUCHMOCTH

TemIepaTypsl 3dhupa
OT BPEMEHH IIPH €T0 HarPEBaHUH
U OXJTaXKICHUN



5. C mnoMOmBI ICUXPOMETPHYECKOW TaOmuIpl (pUC. 2) ONpEAeUTe MOKa3aHWs BJIAXKHOTO
TEPMOMETpA, €CIM TeMIiepaTypa B nomeimieHun paBHa 16 °C, a oTHOCHUTENbHAs BIAXKHOCTh BO3AyXa
cocraiser 62 %.

Ilcuxomerpuueckast Tabiuma

Ilokazaunusa| Pa3HocTh nmoka3anwmii CyXOro U BJI&JKHOTO TEPMOMETpA
eysoro | 0|1 [ 2][3 ][4 [5]6 [ 7]8 ]9

TEPMOMETpA,
°oC OTHoOcHUTENbHAS  BJIAXKHOCTb, %
10 100 | 88 | 76 | 65 | 54 | 44 | 34 | 24 | 14 | 5
12 100 89 78 68 57 48 38 29 20 | 11
14 100 89 79 70 60 51 42 34 25 | 17
16 100 90 81 71 62 54 45 37 30 | 22
18 100 9l 82 (3 bb 506 49 41 34 | 2/
20 100 91 83 14 66 59 51 44 37 | 30
22 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34

Puc. 2. [lcuxpomerpudeckast Tabiuma

1) 20 °C 2) 22 °C 3) 12°C 4) 16 °C

6. Pabodee Temo TEIUIOBOW MAIIWHBI MOJIYYHIIO OT HArpeBaTellss KOJUYECTBO TEIUIOTHI, paBHoe 70
k/[x. [Tpn 3TOM XOJOJUIFHHUKY MEpEeIaHO KOJIMYECTBO TEIIOTH, paBHOe 52,5 xJx. KI1/]
TaKOM MalllMHbI paBEH

1) 17% 2)175%  3)25% 4) >100 %

7. YcraHOBUTE COOTBETCTBHE MEXAY (PU3MUECKUMH BeTUUUHAMU U GopMyIaMu, IO KOTO-
pBIM O3TH BEJIWYUHBI ompenensorca. K Kaxaol no3unuu HW3 MEepBOro CTojdla mnoadepute
COOTBETCTBYIOILYIO MO3UIHIO U3 BTOPOTO.

DuU3NYECKUE BETUYUHBI DopMyIibl
A) KomuuecTBo TemioTel, Heobxoaumoe mist | 1) Q/m
mapooOpa30BaHUsI KUIKOCTH 2) Lm
b) YaenbHas TeruioTa miaBieHHs BEIIECTBA 3) gAt
B) KoaunuectBo TemnoTsl, Beiaensemoe mnpu | 4) Q/mt
OXJIQXKJICHUH BEIIECTBA 5) cmAt

3anuiuTe B Ta0IUIly BIOpaHHBIE UG PHI TO]] COOTBETCTBYIOIIMMH OYKBaMHU.
A b B

8. Tsepaplii HapTaTMH HAXOAUTCS B TEIUIOM30JIMPOBAHHOM cocyne mpu temmeparype 80 °C. B cocyn
HAJIMBAIOT pacruiaBieHHbIA HadTamuH Maccoit 600 r, HauanbHast Temmneparypa kotoporo pasaa 100 °C.
C HEKOTOpOro MOMEHTa BpPEMEHH KyCOYKM HadTaanHa B COCyJde MEpecTaloT IUIaBUThCA, a Macca
xKuakoro HadranuHa ctaHoBuTca paBHOM 700 r. Ilo pesyabTatam 3TOro 3KCIEPUMEHTa OIpEaesuTe
yIEIbHYI0 TEIUIOEMKOCTh JKHUJKOTO HadTanuHa. YAenbHas TelioTa IUlaBieHus HadTanuHa paBHalS0
k/Dx/kr, a ero remmneparypa riasneHust — 80 °C.

Omeemout

Bapuanm 1

Ne 3agaHus 1 2 3 4 5 6 7 8
OrtBer 3 3 2 3 2 3 513 ~ 0,085 kr

Bapuanm 2



Ne 3aaHus 1 2 3 4 5 6 7 8

1250
Jx/(xr « °C)

Ortser 3 4 3 2 3 3 215

Kpumepuu oyenusanus
3aoanue Ne 7 oyenusaemcs 6 2 6anna, 3a0anue Ne 8 — 6 3 banna, a ocmanvhvie 3a0anus — 6 1 oann.
Hmoeo 3a pabomy: 11 6annos.

Orenka «2» «3» «4» «5»

[lnamnaszon 0aioB 0—4 5—6 7—9 10—11

HroroBasi KoHTpoIbHasi pa6ora no ¢pusuke B popmare OI'D (9 kiacc)

1. YcTaHOBHUTE COOTBETCTBUE MEXY PU3NUECKHUMH MOHATUSMU U UX IPUMEPAMU, IO KOTOPBIM 3TH
BEJMYMHBI onpefensaorca. K kaxaol Mmo3uuuu u3 MnepBoro cTojdia rnoadepuTe COOTBETCTBYIOLIYIO
ITO3UIIUIO U3 BTOPOTO.

®u3nyecKue NOHITHS [Ipumepsr
A) dwusnyeckas BeTUINHA 1) UnepumanbHas cucremMa oTcueTa
b) ®usnueckoe siBneHue 2) Bcem tenam 3emiist BOJIM3U CBOEH TIOBEPXHO-
B) DU3NYECKUH 3aKOH CTH  COOOIIaeT  OJMHAKOBOE  YCKOpPEHHUE
(3aKOHOMEPHOCTB) 3) M4, BBIMYIICHHBIN U3 PYK, MAJaeT Ha 3eMJITIO
4) CekyHaomMep
5) CpeaHsisi CKOPOCTh

3anumuTe B TaOIUILy BIOpaHHBIE U(PHI MTOT COOTBETCTBYIOIUMH OYKBaMHU.
A b B

2. Teno aBmwxketcs Bnoabr ocu X. Ha pucynke 1 mpencraBiieH rpaduk 3aBUCUMOCTH KOOPJIUHATHI X
3TOTrO Teja OT BpeMeHH t. JIBmkeHHio ¢ HauOOJIbIIeH M0 MOIYII0 CKOPOCThIO COOTBETCTBYET Y4acTOK
rpadguka

1) AB 2) BC 3)CD 4) DE

3. Ha pucynke 2 m300pakeHbl BEKTOP CKOPOCTH V JIBIKYLIErocs Tena (MaTepuaibHON TOUKH) U
BeKTOp cuibl F, feiicTBylomieil Ha Teso, B HEKOTOPBI MOMEHT BpeMeHH. BekTop ummynbca Tena B 3TOT
MOMEHT BPEMEHH COHAIPABJIEH BEKTOPY, 0003HaUeHHOMY LU (POt

1)1 2)2 3)3 4)4

4. JIBa Tena, pacmoJio’KeHHbIE BBICOKO HaJ 3eMJICH Ha OJHOM BEpTUKAIU HA PACCTOSHUM 2 M JIPYT
OT Jpyra, HAYMHAIOT OJTHOBPEMEHHO CBOOOJHO MajaTh BHU3 0e3 HauanbHOU ckopoctu (puc. 3). Kak
OyZeT MU3MEHSTHCS PACCTOSIHUE MEXAY TellaMu BO BpeMs uX nafenus? CuurtaidTe, 4TO HU OJHO TEJIO
emie He ynano Ha 3eMito. CompoTHuBIeHHE BO3AyXa MPEHEOPEIKUMO MAJIO.

1) Paccrosinue Mexty TenaMu OyeT yBeIMUUBaTbCS
2) Paccrosinue Mex 1ty TenaMu OyeT yMEHbIIAThCS
3) Paccrosinue Mex iy Tenamu He OyJeT U3MEHSAThCS

4) Paccrosaue MCKAY TCIIaMH 6YJICT CHavalla YMCHbIIATHCS, 4 3aTEM HC 6y,HeT U3MCHSATHCA



Puc. 1. I'paduk 3aBuCUMOCTH Puc. 2. Bextop ckopoctu Puc. 3. CBoboHOE

KOOpPJUHATHI X Tea OT JBUKYIIETOCs Tela naJieHue IBYyX Tell
BpeMeHH t (MaTepuanbHON TOUYKH) U
BEKTOP CUJIBI, AEUCTBYIOIIEH
Ha TeJ0
o. Ha pucynke 4 npencrasieH rpaguk 3aBUCMMOCTH KOOPAMHATHI X OT BPEMEHH t /7Sl Teua,

JBHXKYIIETOCS BIOJb OCH X.

()
b
i
'

'
|

—h

] 5 3 4 4o Puc. 4. I'padux 3aBucuMocTu
" 'KOOpAMHATHI X OT BpeMeHH t JUIst Teja, JBIKYIIETrocs BIOIb OCH X
Hcnonw3ys nanHble rpaduka, BEIOEPUTE U3 TPEATIOKESHHOTO MEPEYHS JIBa BEPHBIX YTBEPIKICHHS.

VYkaxure ux HoMepa.

0 -

1) Monynb nepemenenus Tena 3a Bpems ot 0 10 t3 paBeH HyIIO

2) B MomeHT Bpemenu t1 Tesno uMeno MakCUMaabHOE YCKOPEHHE

3) B MomeHT BpemeHU t2 Teno uMeno MakCUMaIbHYIO 110 MOJYJII0 CKOPOCTh

4) MowmeHT BpeMeHH {3 COOTBETCTBYET OCTAaHOBKE TeJa

5) Ha yuactke BC teno aBuraiocs paBHOMEPHO

6. Msiy maccoit 100 r Opocuinu BepTUKaIbHO BBEPX C MOBepXxHOCTH 3emiu. [loqusBiucs Ha

BBICOTY 2 M, MAY Haydal IIaaaTb BCPTHKAJIbHO BHMH3. Ha xako# BBICOTE OTHOCHTEIBHO 3€MJIH €ro
l'[OfIMEUIPI, €CJIn MU3BCCTHO, YTO B 3TOT MOMCHT €TI0 KHHCTHUYCCKASA DHCPIUs ObLIa paBHa 0,5 IL)K()

ComnpoTHBICHHEM BO3/1yXa MPEeHeOPEUb.
1) 2mM  2)1,5m 3)1m 4) 0,5m

7. IIpu npoBeneHNM SKCIIEPUMEHTA UCCIIEN0BATIACH 3aBUCUMOCTD IIPOMIEHHOTO TEJIOM IIyTH
S oT BpeMeHH t. ['paduk nmosryueHHON 3aBUCMMOCTH IPUBEACH Ha PUCYHKE 5.
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Puc. 5. lpadmk 3aBUCMMOCTH NPOWAGHHOIO TENOM MYTH S OT BpeMeHu t
BriGepute nBa BEpHBIX YTBEPXKACHHS, COOTBETCTBYIOIIMUX pE3yJbTaTaM »dSTUX H3MEpPEHUH.
VYkaxuTte ux HoMepa.

1) CkopocTb Tena paBHa 5 M/c

2) Yckopenue tena paBHo 2,5 m/c2

3) Teno aBMKETCS] pAaBHOYCKOPEHHO

4) 3a BTOPYIO CEKYHy TTPOMICH IMyTh 5 M

5) 3a mATYI0 CEeKyHIY MPOUIEH MyTh 25 M

8. Ha pucyHke 6 moka3zaHbl TOHKas pacCeWBAOIIas JIMH3a, €¢ TJIaBHAS ONTHYECKas OCh
0102, xon

nmyda cBeta AA1A> (710 ¥ MOCIE JIMH3BI), @ TAKKE
npsamasi CCy, npoxodiasi 4epe3 ONTUYECKUN LEHTP
nuH3bIL. B kakoil u3 0603Haue€HHBIX HA PUCYHKE TO-
YeK HaXoaAuTcs (GOKyC JIMH3bI?

1) B Touke 0

2) B Touke 2

3) B touxe 1 Puc. 6. Xon nydeii cBeTa B TOHKOU

4) Hwu B 0/1HO# 13 yKa3aHHBIX TOYECK pacceuBarolei JnH3e

9. Anb(ha-gacTuiia COCTOUT U3

1) 1 nmpotona u 1 Heiitpona 3) 2 HEUTPOHOB U 1 IpOTOHA

2) 2 TIPOTOHOB U 2 3JIEKTPOHOB 4) 2 MPOTOHOB U 2 HEUTPOHOB

10. Ha ypoke ¢u3mku yuuTenb MNpOAEMOHCTPUPOBAN CIEAYIOIIHE SKCrepuMeHThl. [Ipu

CBO60,[[HOM naacHuu ¢ HeKOTOpOﬁ BBICOTBI KaMCHICK JOCTUTACT IMOBCPXHOCTHU II0JIA 6BICTpee Io

CpaBHCHHIO C HépLHJ_IKOM. B crexnsguHOMI pr6I<e C OTKa4YaHHBIM { i

BO3/IyXOM M KaMellleK, ¥ MEPHIIIKO MMaJatoT 0JTHOBPEMEHHO. e N
Kakyto(ue) runote3y(bl) MOTYT BBIIBUHYTh YIEHUKH Ha - \ /
OCHOBAHUU 3TUX HAOIIOIEHUI? = B #™
A. Yckopenue, coobiraemoe 3emieii Temy, 3aBUCHT OT > P — 7
MAacCCBhI Tela. o210 .~ :
b. Hannuue atmocdeps! BiauseT Ha cBOOOJHOE MajeHUE g,
Tell. 4 G




1) TOJIBKO A )uA,ub
2) TOJIbKO b 4)uu A, vu b

11. VY4eHUK IPOBEN CEPUI0 IKCIEPUMEHTOB IO M3YYEHHUIO CUJIbl YIIPYTOCTH, BO3HHUKAIOIIEH
NpU TO/IBEIIMBAHUU T'PY30B Pa3HOM MacChl K PE3MHOBBIM IIHypaM pPa3HOM JUIMHBI W TOJIIUHBI.
Pe3ynbraThl mpsSMBIX HM3MEPEHHI Macchl rpy3a T, JAMAMETpa MOIEPeYHOro cedeHus muypa d, ero
nepBoHavanbHOU uuHbl lo u ymmunenus (I-lo), a Taxke KocBeHHBIE H3MEpeHHUs KOA(PPUIUCHTA
XKecTKOCTH k mpenicTaBiieHsl B TaOnuIe.

Ne m, kr d, mm 10 e (-10), cm k, H/m
IKCIIEPUMEHTA
1 0,5 3 50 50 100
2 0,5 5 100 3,6 140
="+ KpacHslii
OuoneToBbli

3 0,5 3 100 10,0 50

4 1,0 3 50 10,0 100

Bri6epute u3 npeangoKeHHOro MepeuHs 08a BEPHBIX YTBEPXKICHHSI, KOTOPbIE COOTBETCTBYIOT
pe3yJbTaTaM MPOBEICHHBIX SKCIIEPUMEHTAIBHBIX U3MEPEHUHN. Y KaKUTE UX HOMEpA.

1) [Ipu yBenuueHUM IIMHBI IIHYPa €ro KECTKOCTh YBEIUYUBACTCS

2) [Ipu yBennueHUM TOJIIKHBI HTHYPA €ro )KECTKOCTh YBEINUNBAETCS

3) VY anuHeHue mHypa He 3aBUCUT OT €ro MePBOHAYAIbHOM JITHHBI

4) XKeécTkocTh IHYpa HE 3aBUCUT OT MAcChl MOJIBELIUBAEMOTO Ipy3a

5) VYanuHeHue MHypa 3aBUCUT OT YOPYTHX CBOWCTB MaTepuaia, U3 KOTOPOTO M3rOTOBJICH

uccieayeMblii oopaszen.
IIpounTaiiTe TEKCT U BBIIIOJIHUTE 3aaHNE
HN3yyenue cnekTpoB

Bce wHarpersle Tena HM3Iy4arOT BJICKTPOMAarHUTHbIE BOJIHBL. UTOOBI 3KCHEPUMEHTAIBHO
HCCIIeI0BaTh 3aBUCUMOCTh UHTEHCUBHOCTH U3JTy4€HUS OT JJIMHBI BOJIHBI, HEOOXOAUMO:

1) Pa3IO0KUTh U3TY4YECHUE B CIIEKTD;

2) U3MEPUTH PACIPENEICHUE SHEPTUH B CIIEKTPE.

JUisl OJTy4eHUs] U UCCIEJOBAHUS CIIEKTPOB CIIyXaT CIIEKTPAJIbHBIE alnapaTbl — CHEKTporpadsl.
CxeMa mpu3MeHHOTro criekTporpada npezacraBieHa Ha pucyHke 7. Mccnenyemoe n3nmydeHue nocTymnaer
CHayasia B TpyOy, Ha OJHOM KOHIIE KOTOpPOM HMMEETCsl IIMpMa C Y3KOW IIebl0, a Ha JAPYroM —
cobuparommas suH3a Li. [ens Haxomutes B pokyce nun3bl. [losTOMy pacxonsmuiics cBETOBON MyUOK,
MONAJA0IIMI Ha JIMH3Y U3 LIEJIN, BBIXOJUT U3 HEC MapaJUIeIbHBIM IIyYKOM U IIaJaeT Ha npusMy P.

Puc. 7. Cxema npusMeHHOro criekrporpada

Tak kak pa3HbBIM YaCTOTaM COOTBETCTBYIOT Pa3JIMYHbIE ITOKA3aTEIN MPEIOMIICHHUS, TO U3 IPU3MBI
BBIXOJAT NapajuleNbHbIE IYYKH Pa3HOTO LIBETA, HE COBIAJAIOIIME MO HarpasieHHio. OHM NaaarT Ha
muH3y L2. Ha ¢okycHOM paccTosSsHUM OT 3TOW JIMH3BI Paclojiaraercsl SKpaH, MaToBOE CTEKJIO HIIU
¢oromnactunka. JIunza L2 ¢okycupyer mapanienbHble NMydykd Jydeld Ha dKpaHe, ¥ BMECTO OHOIO



M300paXeHUs IMENTW TOJy4aeTcs Lelbld psija u3oOpaxeHuil. Kaxmoit uactore (TodyHee, y3KOMY
CIEKTPAJIbHOMY WHTEpBAIy) COOTBETCTBYET CBOC M300paK€HHME B BHJE IIBETHOW MOJIOCKH. Bce 3tn
n300pakeHsI BMECTE M 00pa3yloT CHEKTp. DHEeprus W3Iy4eHHUs BBI3BIBACT HAIPEBAHUE Tela, OITOMY
JIOCTaTOYHO HM3MEPUThH TEMIIEpATypy Tejda U IO HEH CYAWUTh O KOJMYECTBE MOIVIOIICHHON B €AMHMILY
BpEMEHHU 3Hepruu. B kauecTBe UyBCTBUTEIBHOIO 3JEMEHTA MOYKHO B35ITh TOHKYK) METAJUIMUYECKYIO
IUIACTHHY, MOKPBITYI0O TOHKMM CJIOEM C&XH, U [0 HAarpeBaHUIO IUIACTUHBI CYAUTh OO0 DBHEPIrUH
U3JIy4yeHUs B JAHHOM YacTH CHEKTpa.

12. Pasnoxxenue cBera B CIIEKTp B armnapare, M300pa>keHHOM Ha PUCYHKE

1) SIBIICHUH JUCTIEPCUU CBETA

2) SIBIICHUH OTPa)KEHUS CBETa

3) SIBIICHUH TIOTJIOIIEHHSI CBETa

4) CBOMCTBaX TOHKOU JINH3BI

13. JIBa cBuHLOBBIX mapa maccamu Tl = 100 r u 12 = 200 r ABWXYTCA HABCTpeuyy APYr

apyry co ckopoctsiMu vl = 4 M/c u v2 = 5 m/c. Kakylo KHHETHYECKYIO HEPTHUIO OyAyT UMETh ILaphl
1ocJie uX abCOIOTHO HEYIIPYroro CoyiapeHus?
Ortger: Jx.

14. Teno wmaccoit 5 Kr ¢ MOMONIBIO KaHAaTa HAYWHAIOT PABHOYCKOPEHHO TMOJAHUMATh
BEpPTUKAIBHO BBepX. Ha Kakyro BBICOTY OBLI MOJHAT TPYy3 3a 3 ¢, €CIIM CHJIa, JICHCTBYIOMAs Ha KaHaT,
paBHa 63,3 H?

OtBer: M.

Omeemut
Ne 3anaHug 1 2 3 4 5 6 7 8 9 10 | 11 12| 13 14

Otser 532 4 1 3 15| 2 14| 2 4 2 24| 1 | 06| 12

Kputepuun onenuBanust
Bamanusa Ne 1, 5, 7, 11 ouenmBarorcs B 2 6amna, 3amanug Ne 13, 14 — B 3 6aia, a ocTaJabHbBIE
3amanusi — B 1 6amt. Mroro 3a pabory: 18 Gamios.

Orenka «2» «3» «4» «5»

Junama3on 6aioB 0—7 8—11 12—15 16—18




TemaTn4eckoe IIAHUPOBAaHUE C UCIIOJIB30BAHUEM 060py}10BaHI/Iﬂ «Touka PocTa»

[Tpunoxenue 2

7 kaace
[Tmanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON
HcnonezoBanue
MporpamMMBI OCHOBHOT0 0011ero oopa3oBanus (B coorBercTBHU ¢ PI'OC)
> 000pyI0BaHUS
YHuBepcanbHble yueonsie aeiicteust (YY)
Ne Tema OcHoBHOE IleneBas ycTaHoBKa MeTanpeMeTHbIE
/T cofiep)KaHue oKa [IpenmeTHbIe €3yIbTaThL:
P P P pesy. JInaHOCTHBIE
Pe3yJIbTaThI pETyJISTHBHEIC,
pe3yNbTaThI
KOMMYHUKATHBHEIC,
TI03HABATENIbHbIC
dusznka u HU3HIECKre METOIBI M3yUeHHs puposl (5 4.)
1. | JlaGopaTopHas paGoTa [TpaBuia nosnb- Hayuuts n3mepsars YMeTh: u3MepAaThb PerynstuBHble: mia- CamocrositennbHOCTh B | JIuMHelika, JieHTa

Ne 1

30BaHUS TUHEUKOMH,
N3MEPUTECIIbHBIM
OUIUHAPOM
(MeH3ypKoit)u
TEPMOMETPOM. 3aIncCh
pe3ynbTrara
U3MEpPEHUM.
Omnpenenenue
HOTPELIHOCTH
HU3MEPEHUIL.
Jlabopatopnas paborta
Ne 1. «M3mepenue
IUIMHBI, 00beMa U
TEMIIEpaTypBI TENa

JUINHY IIPpH ITOMOIIN
JIMHEWKH, 00bEM
JKAJIKOCTHU TIPU
MIOMOILY MEH3YPKH,
TeMIIepaTypy Tena npu
MOMOIL TEPMOMETPA,
3aMuChIBaTh pe-
3YJIBTATHI C YICTOM
HOTPELIHOCTH
U3MEPECHUS

JUIMHY TIPY TTOMOIIH
JTUHENKH, 00bEM
KHIKOCTH B COCYZIE
MPY OMOIIN
MEH3YPKH,
TeMIlepaTypy Tena npu
MOMOILI TEPMOMETPA;
3aM1ChIBaTh PE3YJIbTAT
B BUJI€ TaOJIUIIBL;
(hopMynrpoBaTh
BBIBOJI O BBIITOJHCHHOM
pabote u
aHaJM3UPOBATh
MOJTyYeHHBIC
pe3ynbTaThl

HUPOBATH CBOU
JIEWCTBUS B
COOTBETCTBHHU C
MOCTaBJICHHOM 3aJ1aueH
U YCIIOBHSMU €€
peann3anum.
ITo3naBatenbHbIE:
OCYILIECTBIIATh
(ukcarto
unpopmanuu 06
OKpY’KarolleM MHpe C
HIOMOLIBIO
uactpymentos U KT.
KommyHmMKaTHBHBIE:
OpraHH30BHIBAThH
yaebHoe
COTPYIHHYECTBO
COBMECTHYIO
JesATENbHOCTD C
YUYHTEIEM H
CBEPCTHUKAMU;
paboraTth
WHIMBUIYAIBHO U B

TpyImIme

MPUOOPETEHNN HOBBIX
3HaHUN U
MPaKTHYECKUX
YMEHUI

MepHasi, U3BMepHU-
TeJLHBIN
WUJIMHAP,

TepMoMeTp,
JATYNK
TeMInepaTypsbl




[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

HcnonezoBanue
MPOrpaMMBI OCHOBHOTO 00111ero oopazoBanus (B cootBercTBHHU ¢ DI'OC)
v 00opyoBaHUS
YHuBepcansHble yueOnsie aeiicteust (Y'Y /)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n coziepKaHue ypoka [IpeamerHbie Pe3yJIbTaThL: THYHOCTHELC
pe3yJIbTaThI pEeryIISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHBIE,
TI03HABATENILHbIC
[epBoHauanbHbIC CBEJICHHS O cTpoeHUH BenrecTsa (5 4.)
2. JBUKeHME MOJIEKY.JI. BpoyHoBckoe CdopmupoBatb 3HaTh: OnpeseneHne PerynsarusHsle: YOexxIEHHOCTD B KomneroTep,
Juddysus. JBIDKEHUE. Xapakrep 3HaHUS O IBUOKEHUH TeMIlepaTyphl, YUHUTBIBATh BBIJICJICHHBIE BO3MOJKHOCTH MHMKPOCKOI
®ponTanbHas JIBYDKEHUS MOJIEKYJI. MOJIEKYJI, SIBJICHHN eIMHHUIIBI €€ YUYHUTENIEM OPHEHTHPBI TIO3HAHUS OuosTornyecKuii,
JabopaTopHast Cpenansist CKOpOCThb muddy3uu. M3MepeHus, JIECTBUSI B HOBOM MIPUPOJIBI Kanis
padora JIBYDKEHUSI MOJIEKYJI. HayuwnTb: Habmonate 0003HaueHue; yueOHOM MaTepuase B MOJIOKA,
Huddyzus. Y OOBSCHSTH SIBIICHUE | OINpEeeICHUE SIBICHHS COTPYIHUYECTBE C pa30aBJIeHHOI0
Huddyzus B razax, i dy3uu; i dyzun. YUUTENEeM. BOJOI
JKUJKOCTSIX 00BIACHATE YMeTh: NpUBOIUTH Ilo3HaBaTenbHEbIE:
U TBEPJIBIX TENax. 3aBUCUMOCTb CKOPOCTH IIPUMEPHI SIBJICHUI, ONPENENATD OHATHUA,
3aBUCHUMOCTh TEIIJIOBOI'O ABHMXXCHU A OG’BHCHS{TL PE3YyIbTAThI yCTaHaBJIMBAaTh
CKOPOCTH MOJIEKYH OT JKCIIEPUMEHTOB, aHAJIOTUH; TOHUMATh
I dy3un ot TeMIIepaTypsl MOATBEPK IAFOIINX pasnuaus MeXIy
TeMIIEpaTyphbl Tena; 00bACHITh JBYKCHUE MOJIEKY; UCXOIHBIMU (DaKTaMH U
tena. Cpenssis OTJINYUE MOHATUI OIICBIBATH SIBJICHUE THIIOTE3aMU JUIS UX
CKOPOCTh TEMIOBOTO CpelHel CKOpOoCTH I dy3un, OOBACHATh 00BsCHEHUS,
JBIDKCHUSI MOJIEKYSI U | TEMJIOBOTO JBMKCHUS pasHUILY IPOTEKaHUs TEOPETHIECKUMHU
TeMIiepaTypa MOJIEKYIT muddy3un mpu MOJICIISIMU
Tena. OT IOHATHS CpeTHEN pa3IUYHBIX TEMIIEpa- U pealbHBIMU
DpoHTanbHast CKOPOCTH Typax U B pa3iIMUHbIX 00BEeKTaMH
nabopatopHas MEXaHUIECKOT O arperaTHbIX
pabora «Habmronenne TBIDKEHUS COCTOSTHHAX
OpOYHOBCKOTO MaTepHAIbHON TOYKN
JIBYDKCHUSD
Bsaumogeiicteue ten (22 4.)
3. Macca Tena. Macca u e¢ equHUIIBL Hayuuts: YMeTh: IpUBOANUTH PerynsituBHbie: CaMOCTOATENBHOCTE B Ha6op Ten
JlaGopaTopHasi pa6ora | l3mepeHue macchl. aHAJIM3UPOBATh MPUMEPHI Tel IUIAHUPOBATh CBOU MPHUOOPETEHNN HOBBIX pa3Hoii macchl,
Ne 3 PoruakHble Bechl. YCTPOMCTBO U pa3IMYHON MacChl; JIeHCTBUS B 3HAHUU U 3JIEKTPOHHbIE
JlabopaTopHast pabota TIPUHONT JEHCTBHSA M3MEpSITh Maccy Terna ¢ COOTBETCTBHH C MPaKTHYECKNX BeChI
Ne 3. «M3mepenue PBIYaKHBIX BECOB; MOMOIIIbIO BECOB; MOCTaBJICHHOW 3a/1aueil YMEHUI

MaccChI TCJIa Ha
OJIEKTPOHHBIX BECaX»

H3MEPSTh Maccy Tena;
NIPENICTABIIAT

CpaBHMUBATh MACChI TEJI
W3 Pa3JIMIHBIX

U YCIIOBHSMU €€
peann3anum.

29



[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

Ucnonbs3zoBanue
MPOrpaMMBI OCHOBHOTO 00111ero oopazoBanus (B cootBercTBHHU ¢ DI'OC)
v 00opyoBaHUS
YHuBepcansHble yueOnsie aeiicteust (Y'Y /)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n coziepKaHue ypoka [IpeamerHbie Pe3yJIbTaThL: THYHOCTHELC
pe3yJIbTaThI PETYISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHBIE,
TI03HABATENILHbIC
Ppe3yNbTaThI BEILIECTB OJTHOTO [To3HaBarenbHbIE:
U3MEpEeHNii B BUzie 00BbéMa, U3 OJTHOTO OCYILIECTBIIATh
Tabnui; HabNroIaTh U BEILlECTBA Pa3HOro (uxcarro
U3MEpSTh B Mpoliecce 00BeéMa; nnpopmanuu 06
9KCIIEPUMEHTATBHOI ¢dhopmynrpoBaTh OKpY’KaIOIIeM MHUpE C
JeATENbHOCTH BBIBOJI O BHITTOJTHEHHOM TIOMOIIIBIO
pabote unctpymenros 1 KT.
KoMMyHUKaTUBHBIE:
OpraHM30BbIBATH
yueOHoe
COTPYAHHUYECTBO U
COBMECTHYIO
JeATENbHOCTD C
YUHTEIIEM H
CBEPCTHHUKA-MH;
paborath
WUHIUBUIYAIbHO U B
rpymie
4. | IlnotHocTh BemlecTBa. | JlaboparopHas pabora Hayunts: YMeTh: HaXOIUTh PerynstusHsle: CaMOCTOATENbHOCTE B Ha6op Ten
JlaGopaTopHas paGota Ne 5. «M3mepenune SKCIEPUMEHTAIBHO TUIOTHOCTB TBEPIOTO TUTaHUPOBATh CBOU MPUOOPETEHUN HOBBIX pa3Hoii Macchl,
Ne 5 IUIOTHOCTH BEIECTBA | OMPENeNiTh ITIOTHOCTD TeJa ¢ HOMOLIBI0 JEeHCTBYS B 3HAHUI U MeH3ypKa,
TBEPJIOTO TETIa» BEILECTBA TBEPIOTO BECOB H MEH3YPKH; COOTBETCTBHH C MPaKTUYECKUX 3J1IeKTPOHHbIE
TeNna; NPEeACTaBIATh 3aI1CHIBATh MOCTaBJICHHOU 3a/1auen YMEHUI BeChbI
pe3yabTaThl pe3yIabTaThl B BUsIE U YCIIOBUSIMH €€
H3MEpEeHHH B BHIE TaOJIULIBL; peanu3anum.
TaOIUI] (hopmynHrpoBaTh ITo3HaBatenbHEIE:
BBIBOJI O BEITIOIHEHHOH OCYILIECTBIISTh
pabote u pe3yabTaTax (hukcarmio

C yuaeToM
HOTPEITHOCTH
M3MEPEHNS;
NPEJICTABIATh

uHpOpMAaH 00
OKPY’KaIOIIEM MHUPE C
MIOMOIIIBIO
unctpymentroB U KT.
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

HcnonezoBanue
MPOrpaMMBI OCHOBHOTO 00111ero oopazoBanus (B cootBercTBHHU ¢ DI'OC)
v 00opyoBaHUS
YHuBepcansHble yueOnsie aeiicteust (Y'Y /)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n cofiep)KaHue ypoKa IIpenmertHsie Pe3yJIbTaThL: JIHYHOCTHEIC
pe3ynbTaThl pEeryIISTHBHBIE,
pe3yabTaTh
KOMMYHHKaTHBHBIE,
MI03HABATEJIbHBIC
rpaduyecKu KoMMyHUKaTHBHBIE:
3aBUCHUMOCTb MaCChI OpraHHU30BHIBAaTh
TeJa OT ero 00beMa yueOHOe
JUTSL Pa3ITUYHBIX COTPYAHUYECTBO U
BEIIIECTB COBMECTHYIO
JIeSITeIBHOCTD C
YYUTEIEM U
CBEpPCTHHKA-MH;
paboTtath
HWHAWBUAYAJIbHO U B
rpymrne
5. PaBHoOelicTBYIOmAs CrnoxeHue Cui. CdopmupoBatb 3HaTh: ONpeieiIeHne PerynsarusHsie: CaMOCTOATENbHOCTE B [TaTtus, peryar,
cuna. CrnoxxeHue cui. PaBHozelicTBYIOIIAs 3HaHM O PaBHOJCUCTBYIOIIEH | YYUTBHIBATh BBIJICJICHHBIE | MPHOOPETEHUH HOBBIX JIMHEHKA, 1Ba
®poHTanbHasA cmi. ClioyxeHue Cui, PaBHOZEHCTBYIOLLIEH CHIL. YUUTEIEM OPUEHTUPHI 3HaHUU U OJIMHAKOBBIX
nabopatopHas pabora JEHUCTBYIOLINX BJIOJIb CHIL. YMeTb: HaX0OUTh JICUCTBUSL B HOBOM MPaKTHYECKUX rpy3a, ABa OJ0Ka,
OJIHOM IIPSIMOM. Hayuuts: ckinaapiBaTe | paBHOAEHCTBYIOILYIO yueOHOM Matepuase B YMEHUI HUTb
DpoHTanbHast BEKTOPHI CHII, CHJI, AEHCTBYIOLINX TI0 COTPYIHHUYECTBE C HepacTsDKUMas,
nabopaTopHas JENCTBYIOILKX BIOJIb OITHOM MPSIMOW; YUUTEIEM. JIMHENKa
pabota «lIpaBuna OJTHOW MPSIMON; n300paxkaTh Ilo3HaBarenbHbIE: U3MEPUTENIbHAS,
CIIOKEHUSI CHID) OIpEeIENIAT rpaduaecku OIPEENATh MOHSTHS, JMHAMOMET]
PaBHOAEHCTBYIOIIYIO PaBHOZEHCTBYIOILYIO HCIOJIb30BaTh 3HAKOBO-
CHJI, UCTIONB3YS CHII CHMBOJTUECKHE
TIPaBUJIO CIIOKEHHSA CpEnCTBa, B TOM YHCIIE
CHII MOJIEIH B CXEMBI JUIS
penieHus 3aga4d
6. | Cuna ynpyroctu. 3aKoH Cuta ynpyrocTu. CdopmupoBatp 3HaTh: OnpeneIeHne PerynstusHbre: CaMOCTOATENBHOCTE B [taTtus ¢
I'yka. ®poHTanpHas 3aBHCHMOCTb CHIIBI 3HAHMA O CHJIe CHJIBI YIIPYTOCTH. YUUTBIBATh BBIJCTICHHBIC | TPHOOPETEHNH HOBBIX | KpEMeXoM, Habop
nmaboparopHas paboTta. YIIPYrOCTH OT ynpyroctu. Hayauts Ymers: YUHUTENNEM OPHEHTHPHI 3HAHWUH U MPYXHH, HabOop
YIUTMHEHUS Tena. HCCIIEI0BATH CBSI3b (hopMynpoBaTh 3aKOH JICUCTBHS B HOBOM MPaKTHYECKNX Tpy30B, JINHEHKA,
JKecTKOoCTh P Y>KUHBL MEXKIY CHIION I'yka, paccunThIBaTh yueOHOM MaTepuale B YMEHUI JIMHAMOMETP
3axoH ['yka. YIIPYTOCTH, MOZYITb CHIIBI COTPYIHHUYECTBE C
®poHTaNbHasA BO3HUKAIOLIEH NpU YOPYTOCTH; YUUTEIEM.
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

HcnonezoBanue
MPOrpaMMBI OCHOBHOTO 00111ero oopazoBanus (B cootBercTBHHU ¢ DI'OC)
v 00opyoBaHUS
YHuBepcansHble yueOnsie aeiicteust (Y'Y /)
Ne Tema OcHoBHOE HeneBas ycraHOBKa MeranpenmerHbie
n/n cofiep)KaHue OKa IIpenmertHsie €3yIbTaThL:
p M P pesy. JImuHOCTHBIE
pe3yJIbTaThI PETYISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHEIE,
TI03HABATENILHbIC
nabopatopHas pabora | ynpyroii nehopManum, n300paxaTh [To3HaBarenbHbIE:
«3mepenne Y YJUITMHEHUEM Tea rpadu4ecKu CHITy OIPEACNATh TTOHATHS,
3aBUCHMOCTH CHIJIBI YIPYroCcTH WCIIOB30BaTh 3HAKOBO-
YIIPYTOCTH OT CHMBOJTYECKHE
nedopmanuu CpeICTBa, B TOM YHCIIE
TP YKUHBD) MOJIEITH ¥ CXEMBI JUIS
penieHus 3ana4
7. | JladopaTopuas padora | JlaGoparopHas pabora CdhopmupoBatb 3HaTh: YCTPOMCTBO U PerynsruBHsie: CaMoCTOSATENFHOCTD B Junamomertp ¢
Ne 6 Pemienue 3anau Ne 6. 3HaHUA 00 ycTpoiicTBe MIPUHINI ASHCTBHS IUTaHUPOBATh CBOU MPUOOPETEHNN HOBBIX npeaeIoM
«I'pagynpoBaHue Y IPUHLIUIE 1eUCTBUS JMHAMOMETpA. JIECTBUS B 3HaHUU U mMepenns 5 H,
NPYXHUHBI 1 JIMHAMOMETDA. YMeThb: u3MepsTh COOTBETCTBHH C MPaKTHYECKUX NPYKUHBI HA
U3MEPEHUE CUII Hayuuts: uzmepsatsb MOJZYJIN CUJIBI [IOCTaBJICHHOW 3a/1aueil YMEHUI IVIAHLIETe, IPY3bl
JMHAMOMETPOM. MOJLYJb CHJIBI

Pemenue 3agau

JIMHAMOMETPOM;
HaOII0OaTh U
U3MEpSTh B Mpoliecce

TSDKECTH, CHIIBI
YIIPYTOCTH U Beca ¢
[TOMOILLBIO
JIMHAMOMETPA;

U YCIIOBHSIMU €€
peaiu3anum.
Ilo3naBaTenpHbIC:
BJIAJICTh PSIIOM OOIIMX

maccoii mo 100 r

9KCIEPUMEHTAIBHON CTPOHTH TpauKU MPUEMOB PEIICHUS
JIeATENbHOCTH; 3aBHCHUMOCTH CHIIbI 3az1ad.
MIPEACTABIIAT TSDKECTH OT MaccChl, KoMMyHUKaTUBHBIE:
pE3yNbTaThI CHJIBI YIPYTOCTH OT OpraHU30BHIBATh
H3MepeHui B BUJIE YIUITMHEHUS yueOHOe
TabIHI COTPYIHHUYECTBO U
COBMECTHYIO
JIeATENBHOCTD C
YUHUTENEM U
CBEPCTHUKAMH;
paborath
WHIVBHAYAIBHO U B
TpyIIme
Tpenue B npupoje u ITpuMeps! BIusSHASA Hayuantb: 00BsCHATS 1 YMeTh: onpenensirs PerynsarusHsie: CaMOCTOATENBHOCTE B JepeBsiHHBIN
TEXHHUKE. TPEHUS Ha MIPOLIECCHI, MIPUBOJAUTH TPUMEPHI K03 GUINECHT TPEeHNS IUTAHUPOBATH CBOU MPHOOPETEHIN HOBBIX Opycok, Habop
JlabopaTtopHast pabora TIPO-MCXOASIINE B TIONIOKUTETHHOTO H CKOJIBKEHUSI IPH JICUCTBHS B 3HAHWUH U Tpy30B,
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

Ucnonbs3zoBanue
MPOrpaMMBI OCHOBHOTO 00111ero oopazoBanus (B cootBercTBHHU ¢ DI'OC)
v 00opyoBaHUS
YHuBepcansHble yueOnsie aeiicteust (Y'Y /)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n coziepKaHue ypoka [IpeamerHbie pE3yIbTATHIL: THYHOCTHELC
pe3yJIbTaThI PETYISATHBHEIC,
pe3yNIbTaThI
KOMMYHHKATHBHEIC,
TI03HABATENILHbIC
Ne 7. TIPUPOJIE U TEXHHKE. OTPHUIIATEEHOTO TIOMOIIN COOTBETCTBHH C MPaKTHYECKUX MeXaHW4ecKast
JlabopaTopHast pabota BJIMSTHUSI TPEHUS Ha JIMHAMOMETPA; TIOCTaBJICHHOM 3aaueit YMEHHI CKaMbsl,
Ne 7. «3mepenue MPOILECCHI, TTPO- CTpPOUTH rpaduk W YCIIOBHUSIMU €€ JITHAMOMET]
CHJIBI TPEHHUS UCXOAAIINE B IPUPOJIC 3aBHCHMOCTH CHIIBI peanuzanuu
CKOJIBKECHUSD» Y TEXHHUKE; U3MEPSTh TPEHHS OT CHIIBI [To3HaBarenbHbIE:
KO3(PHUIMECHT TPEHHS HOPMAaJIEHOTO OCYIIECTBIISITh
CKOJIBXXCHUA, JaBJICHUS q)HKC&LII/IIO
HaOJII01aTh U uHpOpMaLKH 00
U3MEpSTh B MpoLecce OKpYKaIOIIeM MHUpE C
3KCHEePUMEHTANIbHOU MOMOILBIO
JEATENIbHOCTHU; uacrpymentos M KT
CpaBHHUBATh, 0000IIATH KommyHHKaTHBHBIE:
U JIeJIaTh BBIBOJIBL; OpraHHU30BbHIBATh
NPENICTABIAT yueOHOe
pe3yJIbTaThI COTPYIHUYECTBO U
U3MEpEHUIl B BUJIC COBMECTHYIO
Ta0IUIL IESITELHOCTD C
YUHUTENEM U
CBEpPCTHHKA-MH;
paborath
WHMBUAYAIBHO U B
rpyIe
JlaBienne TBEpABIX Te, JKUAKOCTEH 1 Ta3os (18 4.)
9. JaBienune Hasnenne Bepapix | CchopmupoBats 3name: onpeneneHus PerynstuBable: yun- PasBurne no3nasa- JaT4yuk naBJie-

JKHAKOCTel ¥ ra3os.
3axon Ilackaus.
DpoHTATbHASA
nabopaTopHas pa6oTa

Ten. JlaBieHue rasa,
€ro 3aBHCHMOCTH OT
TeMIepaTyphl U
00BEMa rasa.
Ilepenaya naBneHus
razaMu 1
SJKUIOKOCTAMH. 3aKOH
TTackans.

3HAHUA O JaBJICHUH
JKHIKOCTEH U Ta30B,
3akoHe [lackans.
Hayuwts: HabmromaTh
SIBIICHHE TIepeIavn
JaBJIEHUS KUIKOCTSI-
MH; 00BSACHATH
3aBHCHMOCTH

JIABIICHUS, TFIOTHOCTH,
CHJIBI, NX 0003HAYEHUS
U €IHHHUIBI
W3MEPEHUS;, IPUUUHY
JIABJICHUS Ta3a; 3aBH-
CHUMOCTD JIaBJIECHHS OT
TeMIIepaTyphl, MIO0T-
HOCTH;, (QOPMYIHPOBKY

TBIBAThH BBIIEJIEHHBIE
YUUTENeM OPUCHTUPEI
IEUCTBUSI B HOBOM
yueOHOM MaTepuale B
COTPYIHUIECTBE C
YIUTENEM.
ITo3naBatennHEIE:
OIIPENIeINATh TOHATHS,

TEIBHOTO MHTEPECa K
(usuke

HUS, IITATUB, pa-
004asi EMKOCTb,
TpyOKa, TuHeiiKka
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

Ucnonbs3zoBanue
MPOrpaMMBI OCHOBHOTO 00111ero oopazoBanus (B cootBercTBHHU ¢ DI'OC)
v 00opyoBaHUS
YHuBepcansHble yueOnsie aeiicteust (Y'Y /)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n cofiep)KaHue oKa IIpenmertHsie €3yIbTaThL:
P M P pesy. JInaHOCTHBIE
pe3yJIbTaThI pEeryIISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHBIE,
TI03HABATENILHbIC
®poHTanpHas JIaBJICHUS ra3a OT 3akona [Tackas. UCIIOIb30BaTh 3HAKOBO-
naboparopHas paborta | TemrepaTypsl U Ymems: onceiBaTh CHMBOJTHYECKHE
«3axoH ITackas. KOHIEHTPAIIH €ro SIBJICHUE J1aBJICHNS Ta- | CPENCTBA, B TOM YHUCIIC
Omnpenenenue MOJIEKYT; 3a Ha OCHOBE TOJIOXKE- | MOZAENHU M CXEMBI JUIsl
JIABJICHUS XKHUJKOCTHY | aHAJIN3UPOBATH U Huid MKT; 00bsicHSTE | pereHus 3amad
OOBSICHATH SBJICHUS C 0COOEHHOCTH Tepeaa-
HUCIIOJIB30BAHUEM YU JaBJICHUS KHUIAKO-
3akoHa [lackans CTSIMU M Fa3aMHy Ha Oc-
HOBE TTOJIOKEHU
MKT; npuBoauTH
IIPUMEDPBI,
WILTIOCTPUPYIOIINE 3a-
KoH [lackans
10. | JlaGoparopHas padora | JlabopaTopHas pabora | Hayuuts u3mepsrsb PerynsTuBHble: CamocToaTensHoCTh B | JIMHaAMOMETD,
Ne 8. Ne 8. «3mepenue BBITAJIKABAIOIILYIO IJIAHUPOBATh CBOM MPUOOPETEHUU HOBBIX | IIITATHB
BBITAJIKUBAIOIIICH CHUITY VMemb: TPOBOIHTH JICUCTBHUS B 3HAHUI U YHUBEPCATBHEIH,
CHJIIBD) SKCIIEPHMEHT 110 06- COOTBETCTBHN C _ | mpaKTHIecKuX MEpHBII UTHHIP
MOCTABIICHHOM 3a/aueii | yMeHuit (MeH3ypKa), Tpy3

HapYXEHHIO BBITAIKH-
BAIOILIEH CHJIBI, BBISIB-
JIEHHIO 3aBUCUMOCTH
Moxynst FAOT px 1 Vr;
3aMHCHIBAThH PE3yIabTa-
Thl U3MEPEHUI B BUIIE
TabIuUI, HOpMYIHUpPO-
BaTb BBHIBOJI O BBIMIOI-
HEHHOM pabore 1 pe-

U YCIIOBHUSIMH €€
peanu3aum.
Ilo3HaBaTenpHBIC:
OCYIIECTBIISTH
(hukcarmio
uHpOpManuu 00
OKPY>KaIoIIeM MHpPE C
ITOMOIIBIO

3yJbTaTax ¢ y4eToM ?(HCprMeHTOB U KT.
HOTPEIIHOCTH H3Me- OMMYHHUKATHBHBIE:
OpraHU30BBIBATh
peHus
yaebHoe
COTPYIHHYECTBO U
COBMECTHYIO

LWIVHIPUYECKUH
U3 CTaly, Ipy3
LWIVHIPUYECKUH
13 aJTIOMHUHHEBOTO
CIUTaBa, HATH
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

Ucnonbs3zoBanue
MPOrpaMMBI OCHOBHOTO 00111ero oopazoBanus (B cootBercTBHHU ¢ DI'OC)
v 00opyoBaHUS
YHuBepcansHble yueOnsie aeiicteust (Y'Y /)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
/Tt cofiep)KaHue oKa IIpenmerHsbie €3yIbTaThL:
P P P pesy. JInaHOCTHBIE
pe3yabTaTh PEryIIATHBHBIE,
pE3yabTaThI
KOMMYHHKaTHBHBIE,
MO3HaBaTENbHbIC
JIeATENBHOCTD C
YUHTENIEeM U
CBEPCTHUKAMH;
pabortath
WHIUBHUAYAJIbHO U B
rpyiie
11. | Jlaboparopnas pabora | Jlaboparopnas padora | CopmupoBaTh 3uame: ycnosusi, ipu PerynstuBHbIe: mia- CamocTosiTensHOCTh B | JIMHaMomeTp,
Ne 9. Ne 9. «M3yuenne 3HaHUA 00 YCIOBHSX KOTOPBIX TEJIO TOHET, HUPOBAThH CBOM JIEH- NPHOOPETCHUN HOBBIX | LITATHB YHHBEP-
YCJIOBUH ITABAHUA | prapapyg Tena. BCIUIBIBAET, IJIABAET CTBHs B COOTBETCTBUM ¢ | SHAHUM U CaJIbHBIN, MEP-HBIH
T o o
e HayuuTs: BHYTPH MK TOCTaBIICHHOI 3aaueii | PAKTHICCKIX [HITHAD
\ HUU MCH: K T
pacCUUThBIBATH Ha MMOBEPXHOCTH u yCJ'lOBI/IHMI/I cc yMe ( N Syp a)’ py?:,
LJTMHAPHUYECKUI
BBITAJIKABAIOIILYIO KHUJIKOCTH. peaiu3anum.
v U3 CIIEIUAIBEHOTO
CHJIY U CHITY TSDKECTH; ‘Memb. IPOBOJIUTH KomMMmyHHKaTHBHBIE: [UIACTHKA, HHT,
HCCIIEIOBATh YCIOBUSL | DKCIIEPUMEHT I10 OpraHHU30BHIBATh HIOBAPEHHAs COJIb,
[IJIaBaHUS TeEJIa; MPOBEPKE YCIOBUU yueOHOe rmajoyka st
OOBSICHATH TMPUYNHBL IJIaBaHUs TCI, COTPYIHHUYECTBO U NepeMEIIBaHUA
IUTaBaHUS TEN 3amnucpIBaTh COBMECTHYIO
pe3y/IbTAThl B BUAC LIEITENBHOCTD C
TaOHILEI, VUHUTEIEM U
(Gopmynuposath CBEpPCTHUKAMU;
BBIBOJI O BBITIONHEHHOM | haGorats
pabote u pe3yapTaTax VHIMBHAYabHO 1 B
C yueToM rpymme
MOTPELIHOCTH
Pa6ora 1 MmomHOCTh. DHeprust (15 .
12. | JlaGopatopnas pabota | JlaGopaTopHas pabota | Hayuuts: Habmonats, | Ymems: coOupaTh CamMOoCTOATENEHOCTE B

Ne 10

Ne 10. «M3yuenwue yc-
JIOBUSI PABHOBECHS
pbIyaray

M3MEpPATh U 0000IIaTh
B TIpoOIIeCCe KCIIe-
PYMEHTAIBHON
JIeSITEIIBHOCTH;

YCTaHOBKY I10 OIMCa-
HHIO, TIPOBOJIUTH KC-
MIEPUMEHT T10 TIPO-
BEPKE YCIOBHS paB-

PerynsituBHbi€e: TU1a-
HUPOBATh CBOU AEH-
CTBHS B COOTBETCTBHH C
MOCTaBJICHHOU 3a/1auen
W YCTIOBHSIMU €¢

MPHOOPETEHIN HOBBIX
3HaHWUW U paKTHye-
CKHUX YMEHUI

Poruar c kpere-
HHSIMH JUIS TPY30B,
Ha00p TPY30B 10
100 r, auHamomeTp
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[TnanupyeMble pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMBI OCHOBHOTO 00111ero oopazoBanus (B cootBercTBHHU ¢ DI'OC)

YHuBepcansHble yueOnsie aeiicteust (Y'Y /)

Hcnonp3oBanue
00opyoBaHUS

J\}'g Tema OcHOBHOE IleneBas yctaHoBKa - MeranpenmeTHbie
n/n coziepKaHue oKa eIMETHBIE €3yJIbTaThI:
b P pEBYJ'ILTaTLI pgry;]ﬂmsnme, JlmHOCTHBIC
KOMMYHHKaTHBHBIE, PESYILTATHL
TI03HABATENILHbIC
CHCTEMaTH3HPOBAaTh U | HOBECHS pblUara; peanu3anum.
000011aTh 3aIKCBhIBATH PE3YJiIb- ITo3HaBaTenbHbIC:
TIOJTyYEeHHBIE 3HAHUS; TaThl B BUJIE TaONHIBI; | OCYIIECTBIATH (UKCa-
NpPEACTaBIATh (dhopmynrpoBaTh o nHdopmanuu 0o
pe3ynbTaThl U3- BBIBOJI O BHITIOJITHEHHOHW | OKPY’KaloIlleM MUpE C
MEPEHUI B BUJIE pabote u pe3ynbpTaTax | IMOMOIIBIO HHCTPY-
TaOJINI] C y4eTOM menToB U KT.
TMOrpeHOCTH KOMMyHI/IKaTI/IBHI)ICI
HN3MEPCHUA OpraHMU30BbIBATH
yuebHOe
COTPYIHHYECTBO
COBMECTHYIO
JeATENbHOCTD C
YUHUTEIIEM U
CBEPCTHHUKA-MH;
paboTaTs HHANBU-
IyaJbHO H B IPYIIIE
13. | TIpumenenue mpaBuia Buiok. ITogBmxHbIN 1 CdopmupoBatb 3HAaTh: 4TO TaKoe PerynstuBHsie: CaMOCTOATENbHOCTE B [TonBuKHBIM U

paBHOBECHS pbluara K
61oKy. «3o0moroe
TIPAaBUJIO» MEXaHUKH.
®poHTanbHas
nmabopaTopHas paboTa

HEIOABIDKHBIN OJIOKH.
PaBeHncTBO paboT mpu
HCTIONIb30BAHUN
TIPOCTBIX
MEXaHU3MOB.
«30710TOE TIPABUIIO)
MEXaHHKH.
®poHTanbHasA
nmabopaTtopHast paboTa
«3yuenue
TIOABMXHBIX U
HETIO/IBMKHBIX

3HAHUS O BBIUTPHIIIE
cwi1. Hayaurs:
HCCIIEOBATH IPUYMHEI
HEBO3MOKHOCTH
BBIUTPHIIIA B CHJIE B
HEITOABIDKHOM OJIOKE 1
BBINTPHIIIA B CHIIC TIPH
HCIIOJIB30BAHUS
MOABUKHOT'O OJIOKA;
BBIYHUCIIATH 3HAYECHHS
(hM3NYIeCKUX BEHYNH,
HCTIONB3YS «30JI0TOE

BBINTPHIII B CHIIE,
IaBaeMbIl
IMOIBYKHBIM OJIOKOM.
YMeTh:
(hopmynHrpoBaTh
«30JI0TOE TIPABUIIO)
MEXaHUKH

YUUTHIBATh BBIICTICHHBIC
YUUTENEeM OPUCHTUPEI
IEUCTBUSI B HOBOM
yueOHOM MaTepuale B
COTPYIHHUYECTBE C
YUUTENEeM.
ITo3naBaTennHEIE:
OIIPEIeINIATh TOHATHS,
HCIIOJIB30BaTh 3HAKOBO-
CHMBOJIHNYECKHE
CpeZICTBa, B TOM YHCIE
MOJIETN U CXEMBI IS

MPUOOPETEHUN HOBBIX
3HaHUH U
MPaKTUYECKUX
YMEHUI

HEMOABUKHBIA
6moxu, HabOp
TpY30B, HUTH,
JTUHAMOMETD,

IITaTHB, THHEHKA
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[TnanupyeMble pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMBI OCHOBHOTO 00111ero oopazoBanus (B cootBercTBHHU ¢ DI'OC)

YHuBepcansHble yueOnsie aeiicteust (Y'Y /)

Hcnonp3oBanue
00opyoBaHUS

J\}'g Tema OcHOBHOE IleneBas yctaHoBKa - MeranpenmeTHbie
n/n cofiep)KaHue OKa €IMETHBIE €3yJIbTaThI:
b P p23ynLTaTLI pgry;]ﬂmsnme, JlmHOCTHBIC
KOMMYHHKaTHBHBIE, PESYILTATHL
TI03HABATENILHbIC
GJI0KOB» TIPaBUIIO» MEXaHUKHU penieHs 3a1a4d
14. | Jlabopatopnas pabora | JlaGopaTopHas pabora | HayduTh: n3mMepsTh Ymems: cobupatp PerynsarusHsle: ma- CamocrosarensHocTs B | IllTaTis, MexaHu-
Ne 11. Ne 11. «M3mepenue KII/] HakmoHHOM TI0- | YCTaHOBKY IO ONHUCa- HUPOBATh CBOM JIeii- NpUOOPETEHNN HOBBIX | YecKast CKaMbfl,
KII npu mogseme CKOCTH; HaOJI0/1aTh, HHIO; TIPOBOJIUTH JKC- CTBHS B COOTBETCTBHHU C | 3HAHUH U MPAKTHYe- Opycok ¢ Kprou-
TeJa 10 HaKJIOHHOM U3MepSATh U 0000111aTh | HMEPUMEHT I10 ONpeZie- | MOCTAaBICHHOMW 3a/laueil | CKMX YMEHHH KOM, JINHEHKa,
TUIOCKOCTH» B IIpOIIECCE IKC- nenuto KITJI npu U YCIIOBUSIMU €¢ Ha0op Ipy30B,
NEepUMEHTAIIbHOM NojBEMe Tena 1o Ha- peanu3anum. JITHAMOMET]
JEATENIbHOCTH; KJIOHHOM IIJIOCKOCTH; Ilo3naBaTenbHbIC:
CHCTEMATU3UPOBATE U 3aMuChIBaTh pe3ylibTa- | OCYIIECTBIATH (UKCa-
000011aTh Mony- TBI U3MEPEHHH B BUie | 10 UHGOpMALUK 00
YEHHbIC 3HAHMUS; Tabuuuel; GopMynu- OKPY’KaIOIIEM MUpE C
HpPECTABIATh pOBaTh BBIBOJ] O BbI- MOMOILBIO UHCTPY-
pe3yIabTaThI U3- MOJTHEHHOH paboTe 1 menrtoB U1 KT.
MEpEHUil B BUJIE pe3ynbpTarax ¢ yuétom | KoMMyHHKaTHBHBIE:
TabIMIL MOTPELTHOCTH U3Me- OpraHU30BHIBATh
peHus yueOHOe coTpy/-
HHYECTBO M COBMECT-
HYIO JIESITEIBHOCTD C
YUHUTENIEM U CBEp-
CTHHUKaMH; paboTaTh
WHIVBHAYAIBHO U B
TpyIIe
8 kaace
e OCHOBHOE [lenesas ycranosKa [Tnarupyembie pe3ynbTaThl OCBOCHHUS OCHOBHON 00pa30BaTeNbHOM VOB 30BaHHe
Tema MpOrpaMMbI OCHOBHOTO 001ieTro 00pa3oBanus (B coorsercTBrr ¢ PI'OC)
/T coziepKaHue ypoxa 000pyIoBaHUS

IIpenmerHbie

YHuBepcanpHbie yaeOnbie nevicteus (YY)
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pe3ynbTaThl MeranpenmerHbie
DE3YJILTATEL JInuHOCTHBIE
peTyIISTHBHBIE, S —
KOMMYHHKaTHBHBIE,
MI03HABATENIbHBIC
TemnoBsle siBnenns (15 4.)
TenJsioBoe TemoBoe IBUKEHHE. CdopmupoBatb 3HaTh: OnpejesieHre PerynsituBHbie: Pa3zButune JlaGopaTopHbIii
JABHKEHHE. TepMmonnHaMuueckas 3HaHUS O TETUIOBOM TEIUIOBOTO JIBM)KEHHUS, | YYUTHIBATh BBIJCICHHBIC MO3HABATENEHOTO TepMoOMeTp, AaTYHK
Temmnepartypa cucrema. CocTosiHUE U JIBIDKEHUH, TEIJIOBOTO YUHUTENEM OpPUEHTHPHI nHTEepeca K (pu3HKe TeMmepaTypsl
napaMeTpbl COCTOSTHUS TeMIepaType. paBHOBeCHS, JICUCTBHSI B HOBOM
TEpMOANHAMHUYECKON HayuunTs: onpenensrs TeMIlepaTyphl; yueOHOM MaTepuase B
cucteMsbl. TeruioBoe LEHY AeNeHUs MIKajbl | €IUHHIBI N3MEPEHUS U COTPYJIHUYECTBE C
paBHOBecCHeE. TEpMOMETPA; o0o3HaueHne YUHUTENEM.
TemmnepaTypa kak U3MepsTh TeMIlepaTyphl, [To3HaBarenbHbIE:
napameTp COCTOSTHHS TeMIlepaTypys; YCTPOWCTBO U OIPECNATh MTOHATHS;
TepMOllHHaMH‘-ICCKOﬁ MEPEBOAUTH 3HAUCHUEC TMPUHIIATL ﬂCﬁCTBHﬂ TMOHUMATh pa3Inuud
CHUCTEMBI. I/IBMCpCHI/Ie TeMIIEPATyphI U3 TEPMOMETpaA. Ymers: MEXAY UCXOAHBIMHA
TEMIIEPATYPhI: rpaaycoB ]_ICJ'II)CI/IH B HCII0JIb30BaTh IMpHU q)aKTaMI/I U ruroTre3amMu
TEPMOMETP, IIKaJIa rpaaycsl KenbBuna OIIMCAaHUU TCIIJIOBBIX I UX OG’BﬂCHCHHﬂ,
TEpMOMETPA, SBJICHUH TIOHSATHSL: TEOPETHYECKUMHU
TEPMOMETPUUECKOE TEpMOANHAMUYIECKOMN MOJIEISIMU U
TEJI0, PENEPHbIEC TOUKH. CHCTEMBI, COCTOSHUS peanbHBIMU 00BEKTAMU
Ixana Lenbcus. TEPMOIUHAMHUYECKON
IIxanbr apenreiita u CUCTEMBI, IapaMETPOB
Peomtopa. AbcomroTHas COCTOSIHUS
(TepmonrHaAMIYECKasT) TEePMOIUHAMHIYECKON
IIKajia TeMIeparyp. CHCTEMBI; IPUBOAUTH
AOGCOMIOTHBIN HYNb TIPUMEPHI TEITOBBIX
temneparyp. CBa3b SIBIICHUH,
MEXIy TeMIIepaTypon 9KCIIEPUMEHTOB,
1o mkaine Lenscus u mo MOATBEPKIATOIIIX
a0COIOTHOH 3aBUCHMOCTh
(TepMoAMHAMITYECKON) TEeMIEpaTypsl OT
mkane. JlemorcTpanms CKOPOCTH JIBIKCHHUS
«3mepenue MOJIEKYIT
TEMIIEPaTyph»
BuyTpennss Kunernueckas u CdopmmupoBats 3HaTh: OIpe/EIICHNE PerynstuBHbIe: CaMOoCTOATETHHOCTD B JlemoHCTpanus
sHeprus. CriocoObl | MOTEHIMaNbHAS SHEPTHUS. | 3HAHWS O BHYTPEHHEW | BHYTPEHHEW S9HEPTHH, | YYWTHIBATH BHIJIECICHHBIC | MPHOOPETEHUH HOBBIX «3meHeHme
N3MEHEHHS CoseprieHne paboTs SHEPTHH, Criocodax SIBJICHUS YIHUTENIEM OPHUEHTUPBI 3HAHHU U BHYTPEHHEH SHEprUu
BHYTpEHHEH CIKaThIM BO3/LyXOM. H3MEHEHHSA TeIIONepeIayHn; JICHCTBHS B HOBOM MPAKTHYECKUX TeJa P TPEHUH U
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[TnanupyeMble pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC)

YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)

Hcnonp3oBanue
000pyIO0BaHUS

No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n coziepKaHue ypoka [IpeamerHbie Pe3yJIbTaThL: JIHYHOCTHBIC
pe3yNIbTaThI pETyIISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHBIE,
TI03HABATENILHbIC
SHEPrHH BuyTpenHsis sHeprusi. BHYTPEHHEH SHEPTUH. | €AWHUIBI I3MEPEHHUs M | Yy4eOHOM MaTepHale B YMEHHH yaape»: 1aT4nK
YcnoBHoe obo3HaueHne | HayduTthb: 0OBSACHATH o0o3HaueHne COTPYIHUYECTBE C TeMnepaTypbl, 1Be
Y €IMHUIIA BHYTpEHHEH U3MEHEeHHe BHYTPEHHEH SHEPIHH, YUHUTENEM. AOCKH, 1Be
SHEpruu. 3aBUCUMOCTh BHYTPEHHEH SHEpPrin CIOCOOBI [To3HaBarenbHbIE: CBUHIIOBBIE
BHYTPEHHEH SHEpPrun Tena mnpu TeruIonepeaym. OIPEACNATh TTOHATHS, TUIACTHHKH,
Terna OT ero Terionepenaye u YMeTh: OnuchIBaTh co371aBaTh 0000MIeHN S, MOJIOTOK
TeMIlepaTypbl, MACCHI U | PabOTe BHEIIHUX CUJI; | IPOLIECC IPEBPAILCHUs yCTaHaBJIMBATh
OT arperaTHoro AHAJIM3UPOBATH OHCPTHUU ITPU aHaJIOruu, IMOHUMaTb
cocrostHusi. CriocoObl SIBJICHHE B3aUMOJEHCTBUH TEIl, pasiIuuus MEXIY
HN3MCHCHUA BHyTpCHHeﬁ TeIIonepeaaiu; N3MCHCHUSA SHCPTHUU HUCXOOAHBIMU q)aKTaMI/I nu
OHEPIuu TEja: CpaBHMBATh BU/IbI Ipyu COBEPUICHUU TUIIOTE3aMU AJ1d UX
coBepllieHre paboThI 1 TeTUIonepeayy; paboTel u 00BsSICHEHUS,
Terionepesaya CaMOCTOSITEIBHO TerIonepenaye; TEOPETHYECKUMHU
pa3pabaThIBaTh, HNPUMEHSTb 3HAHUS O MOJIEISIMU U
IUIAaHUPOBATh U BHYTpPEHHEH SHEpruu peanbHBIMU 00BEKTAMU
OCYIIECTBIIATh crocobax ee
9KCIEPUMEHT I10 U3MCHEHHUS B
HU3MEHEHHIO Pa3IUYIHBIX CUTYaLHAX
BHYTPEHHEN SHEPTUU
3. KounBekuusi. KonBek1us B XHUIKOCTAX Coopmupoathb 3HaTb: OIpe/elICHNE PerynsituBHble: PazBuTne JemoncTpanus
H3nyuyenue u razax. [leperoc 3HaHMA O KOHBEKIINU SIBICHUI KOHBEKIINHY, | YYUTHIBATb BBIICICHHBIC MI03HABaTEIBHOTO «Ilornomenue
BEIIIECTBA NPH 1 M3ITy9eHHN. W3ITy4dCHUS. YUHUTENNEM OpPHUEHTHPHI UHTEpeca K (pHU3nKe CBETOBOI1 SHEPTUN»:
KOHBEKIIHH. Hayunts: HabmonaTs YMeThb: IpUBOIUTH JIEUCTBHS B HOBOM aABa
OO0pa3oBaHue BETPOB. KOHBEKLIOHHbIC MIPUMEPHI KOHBEKLIMH M | y4eOHOM Martepuaie B AaTYHKA
Wznyuenne sneprun MIOTOKHU B JKUIKOCTSIX W3ITy4dCHUS; COTPYIHHYECTBE C TeMIepaTypsbl,
HarpeThIMH TEJaMH. Y Ta3ax; OOBSACHATH pacro3HaBaTh YUHUTENEM. Jiammna, Juct 0eJioii
3aBUCHMOCTD SHEPTHUH MEXaHU3M KOHBEKIIHIO U Ilo3HaBaTenbHbIE: " 4épHoii Oymarmu,

U3ITy4EHHUs OT
TeMIIepaTyphI Tena.
CpaBHEHHE H3TyICHHUS
(TIorIOMIeHNs ) YHEPTHH

KOHBEKIINH, TIPUIUHY

Ppa3IUYHON CKOPOCTH

KOHBEKIIMH B ra3ax "
KHUJKOCTAX;

U3JTydeHUE CPEAr
JPYrUX BUJIOB
TerIonepeayun.
OnuceIBaTh MEXaHU3M

OIPEICISATh MTOHATHS,
C03/71aBaTh 00OOIICHHUS,
yCTaHABIMBAThH
aHAJIOTUH

CKOTY
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KOJIMYECTBO TE-ILIOTHL,
HEOOXOAUMOE IS

undopmanun 06
OKpYIKaIOIIeM MHUpPE C

HarpeBaHus BOABI U MIOMOIIIBIO
BBIIEISIEMOE €10 TIPU uHctpymentoB 1 KT.
OXJIXKICHHH; KomMmyHuKaTHBHBIE:
HEPaBEHCTBA 3THX OpraHH30BHIBATh
KOJIMYECTB TETUIOTHI yueOHOe
COTPYIHUYECTBO H
COBMECTHYIO
JIeATENBHOCTB C
YUHUTENEM H
CBEPCTHUKAMHY;
paboraTth

[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON
Ucnonbs3zoBanue
MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC)
> 000pyIO0BaHUS
YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)
No OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n Tema cofiep)KaHue oKa IIpenmertHsie
€3yJIbTaThI:
P P P pesy. JInaHOCTHBIE
pe3yNIbTaThI pETyIISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHBIE,
TI03HABATENILHbIC
YEPHOU U CBETIION CpaBHHBATh SIBIICHUS nepeady SHEPTHH
MIOBEPXHOCTSIMU TEI. KOHBEKIMU U JIAHHBIMH CTIOCO0aMU
VYerpoiicTBo TepMoca. W3ITydEeHHUS;
Ponb nznyuenus u HaOnoaaTh
JPYruX BHUIOB U3MEHEeHHe
TeIUIonepeauyl B )KU3HU | TeMIlepaTyphl Tena,
pacTeHuil ¥ KUBOTHBIX 00ycnoBIeHHOE
HOTJIOIIEHHEM
CBETOBOT'0 M3JTy4EHHS
4, JlaGopaTopHasn JlabopaTopHast paborta Hayuuts: 3HaTh: YCTPOUCTBO U Perynsrtusnsle: CaMOoCTOATETFHOCTD B JaTunk
paGora Ne 1. Ne 1. «CpaBHenue WCCIIeIOBATh SIBJICHHE MIPUHLIUT JEHUCTBUS TJIAaHUPOBATh CBOU MPUOOPETESHUH HOBBIX TeMIepaTypshl,
KOJIMYECTB TEIUIOTHI IPU TerIoo0MeHa npu KaJIOpUMeTpa. JIEUCTBUS B 3HaHUH U TepMoMeTp,
CMEIINBaHUHU BOJIbI CMEIIMBaHUU YMeThb: IpOBOAUTH COOTBETCTBHH C MPaKTHYECKUX KaJIOpUMETP,
Ppa3HON TEMIIEPATypPhI» XOJIOMHOM U Topsiuel | HaOMIOICHUS Mpoliecca | IOCTaBICHHOI 3a1aueit YMEHUI MEpPHbI IHIHHIAP
BOJIBI; BEIYUCIISATH TeIuIonepesan; U YCIOBUSIMU €¢ (MeH3ypKka),
KOJIMYECTBO TEILIOTHI U3MEPSITh peanuzanum. J1aGopaTopHbIie
TeMIiepaTypy ropsueii ITozHaBaTtenbHbIE: CTAKaHbI, ropsAYast
Y XOJIONI-HOW BOJIBI; OCYIIECTBIISTh U X0JIOHAsI BoJIa
paccUuTHIBATh (ukcarro
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON
IporpamMMbI OCHOBHOTO 00111eTo 00pa3oBanus (B coorBercTBrr ¢ PI'OC) Henoms3osanue
> 000pyIO0BaHUS
YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n coziepKaHue ypoka [IpeamerHbie Pe3yJIbTaThL: THHOCTHEC
pe3yNIbTaThI pETyIISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHBIE,
TI03HABATENILHbIC
WHJMBHUAYaIBHO U B
rpymre
5. JlaGopaTopHasi JlabopaTopHast pabota Hayuuntb: namepstsb YMmerTh: HabmoAaTh PerynstusHble: CaMOoCTOSTETLHOCTD B Jatunk
padora Ne 2. Ne 2. «M3mepenue YIEIbHYIO nporiecc IUTaHUPOBATh CBOU NpUOOPETEHUN HOBBIX TeMIepaTypshl,
YIETBHON TEITOEMKOCTH TETIOEMKOCTh TeruIonepenaym; JISUCTBHS B 3HaHUH U TepMoMeTp,
BEILIECTBA» BEILIECTBA; BEIYHCIIST paccuuThIBaTh COOTBETCTBHH C MPaKTHYECKUX KaJIOpUMeETPp,
MOrPEITHOCTH KOJIWYECTBO TEIJIOThI, MOCTaBJICHHON 3a7auei YMEHUM ropsyasi u
KOCBEHHOTO HEeo0XouMoe st W YCIIOBUSIMU €€ XO0JI0/IHAs BO/IA,
U3MEpEeHUsl YIeNbHOM HarpeBaHus BOJBI U peanuzanum. MepHbI IHJIHHIP,
TETIOEMKOCTH BBIJIENISIEMOE TIPU Ilo3HaBarenbHbIE: Ipy3
BEILlECTBA OXJIQXKJICHUH Tea, OCYIIECTBIISITh NHJIMHIPUYECKHUT ¢
IPUMEHATh YPaBHCHHUE ¢uxcanuro KPIOYKOM, HUTD,
TEIUI0BOro OanaHca uHpopManuu 0o 3JIeKTPOHHBIE BeChl
IUISL OTIpeieNICHUs OKPY’KaroleM MHpE ¢
YAEIBHOM TeIuo- TOMOILLIO
E¢MKOCTH BelIecTBa uacrpymentoB 1 KT.
KommyHHKaTHBHBIE:
OpraHH30BbHIBATH
yueOHOe
COTPYIHHYECTBO U
COBMECTHYIO
JeATENbHOCTD C
YUHTEIIEM H
CBEPCTHUKAMU;
paboraTth
WUHIMBUIYAIBHO U B
rpymme
W3meHeHwe arperaTHsix coctosanit Bemectsa (11 4.)
[TnaBrenue u [TaBrieHwe TBEPIBIX CdopmmupoBats 3HaTh: OIpe/eIICHNE PerynsarusHsle: Pa3Burne DpoHTAIbHASA
OTBEp/ICBaHHE ten. Temmeparypa 3HAHUS O TUIABJICHHN SIBICHUH TIJIaBIICHUSI, | yJIWTHIBATbH BBIICICHHBIC MO3HABaTEIEHOTO JaGopaTopHast
KPHCTaJIINYECKUX ianeHns. OObSICHEHUE 1 OTBEPJCBAaHUN OTBEp/ICBaHN, YIHUTENEeM OPHEHTUPBI nHTEepeca K Pu3HuKe padora Ne 1.
BEILECTB. npolecca MaBJIeHHs ¢ BEILECTB. TeMIepaTypsl JICHCTBHS B HOBOM «Omnpenenenne
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[TnanupyeMble pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC)

YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)

Hcnonp3oBanue
000pyIO0BaHUS

No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n coziepKaHue ypoKa [IpeamerHbie pe3yJbTaThI: THHOCTHEC
pe3yNIbTaThI pETyIISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHBIE,
TI03HABATENILHbIC
®poHTaTBbHBIE TOYKH 3PEHUS Hayuwntb: HaOmonate | IUIaBICHUS, YAETBHON yueOHOM MaTepHaie B YIAeJIbHOI TemI0ThI
J1aGopaTopHbIe MOJIEKYJISIPHO- 3aBHCHMOCTb TETUIOTHI IUTaBJICHHS; COTPYIHUYECTBE C TUIABJIEHHSI JTbAA»:
padoThI KUHETHYECKOH TeOpruun TeMIlepaTypbl €IMHHITY U3MEPEHUsI YUHUTENEM. AATYHK
CTPOEHHSI BELIECTBA. KPHCTaJITYECKOTO YIIENBHO TEeTIOTHI [To3HaBarenbHbIE: TeMmnepaTyphbl,
Kpucrammzanusi. BEILIECTBA [TPU €T0 TUIABJICHUS U €€ OIPEACNATh TTOHATHS, KaJIOpUMeETP, COCy/
Temmnepatypa TUTABJICHUN (u3nueckuii CMBICI; WCIIONB30BaTh 3HAKOBO- € TAIOIIMM JIBIOM,
KpUCTAJTU3AIUH. (xkpucraimzanun) or | GdopMyny s pacuera CHUMBOJINYECKUE cocy/ ¢ BOJ0iA,
[TnaBneHue u BPEMEHH; BBIYUCIAT | KOJIMYECTBA TEIUIOTHI, CpelCTBa, B TOM YHCIIE 3J1eKTPOHHBIE BEChI.
KpUuctajuim3auus KOJIMYCCTBO TCIIJIOTHI HCO6XO}II/IMOFO JUIA MOJACIHN U CXEMBI, JJI (DpoﬂTaJ'll)Haﬂ
aMOp(HBIX TeJI. B IIpoliecce TUTaBIICHUS pelieHns 3axay JabopaTopHas
VY nenbHas Terora Teruionepeaayy npu KPHUCTAJITHYECKOTO padora Ne 2.
TUTaBJICHUS: YCIOBHOE IUIaBIICHUU U BEIIECTBA U «O0pa3oBanue
0003HaueHue, eOUHHLA KpUCTaJTU3allnY; BBIJEIISIFOLLErOCs TIPU KPHCTAJLIOBY:
U3MepeHus, QU3NIeCKUil OMpEAENATh 110 €ro OTBEpPACBaHUU. MHKPOCKOII,
cMeicit. Popmyna A Ta0nuIe 3HAYECHUS YMeTh: Monb30BaThCs npoodupka c
pacuéra KoIm4ecTna TeMIIepaTypsl TabnuIaMy 3HAYCHUH HACBILIEHHBIM
TEIUIOTHI, HEOOXOIUMOT0 IUTaBJICHUS U TeMIIepaTypsl pacTBOpOM
IS TUTABJICHUS Tea. yIENBHOM TETUIOTHl | IUIAaBJIECHUS U yAETbHON ABYXPOMOBOKHCJIOT
®ponTanbHas IUIaBJICHHS BEIIECTBA; | TEMJIOTHI IUIABICHUS U 0 aMMOHMSI,
nabopaTtopHas pabora Ne IIPUMEHSATh OTBEpJEBaHMA Ha npeaMeTHOe CTeKJI0,
1. «Ompenenenue MIOJTyYeHHbIE 3HAHUS ocHoe MKT; CTEeKJISTHHASA
YIETEHOH TEIIOTHI K PEIIEeHHIO CPaBHHUBATH IIPOLIECC najioyKa

IUIaBJICHUA JIbAA».

rpaduvecKux 3agad

IJIaBJICHUA U

®poHTaNbHAsA OTBEpACBaHUS B
nabopaTtopras pabora Ne 3aBUCHMOCTH OT
2. «O0bpasoBanue YIENBHOU TETIOTHI
KPHCTAIUIOB» TUIABJICHHA
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

Ucnonbs3zoBanue
MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC)
> 000pyIO0BaHUS
YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n coziepKaHue ypoka [IpeamerHbie PE3y/IbTATHI: THHOCTHEC
pe3yNIbTaThI pETyIISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHBIE,
TI03HABATENILHbIC
7. Hcnapenne n [Mapoo6pazoBanue. CdopmupoBatb 3HaTh: olpeeIeHne PerynsrusHsle: PazBurne JeMoHcTpanust
KOHIeHCAIs Hcnapenue. 3HaHMA 00 UCNIAPEHUH | SIBJICHWN MCTIApPEHUsI U | YYWTHIBATh BbIJIEJICHHBIE MO3HABATENBEHOTO «HAcnapenne
3aBHCHMOCTH CKOPOCTH Y KOHJICHCAIINH. KOH/ICHCAIINH, YUHUTENNEM OPUCHTHPBI nHTEepeca K (pU3HKe CIUPTa»: AATYHK
UCTIapeHus OT poja Hayuuts: HACBILIEHHOT O Tapa. JICUCTBHSI B HOBOM TeMmnepaTyphbl,
YKHUJKOCTH, TUTOIIAIN €€ UCCIIeZ0BaTh YMeThb: 00BSCHATD Ha yueOHOM Matepuase B npooupka, Ju-
TIOBEPXHOCTH U 3aBHCHMOCTb ocHoBe MKT COTPYIHUYECTBE C cTouku Oymarw,
TeMITepaTyphl. CKOPOCTH MCTIapEHHs1 | MpPOLIECCHl CTIApEHHs YUHUTENEM. PE3MHKH, pa3Hble
[MoHmwxkenue OT poOZia )KUAKOCTH, Y KOHJICHCAIIMU U TIPO- [To3HaBarenbHbIE: CIHPTHI
TeMIIepaTyphbl )KUIAKOCTH TUTONIAJIH €€ UCXOZSIINE TIPH 3TOM OIPECNATh MTOHATHS,
TIPY UCTIAPECHUH. MIOBEPXHOCTH U W3MEHCHUS SHEPTHH; €03/1aBaTh 0000IIEHHs
KOHJICHC&HI/U[. TEMIIEPATYpPhI BBISABJIATH U OG’I)HCHHTI)
Hacelennstii map. (axTopsl, BIUSIOLIHE
3aBUCUMOCTD JaBJICHUS Ha CKOPOCTh
U TUIOTHOCTH ucrapeHus
HACBILIEHHOT 0 Mapa oT
TEMIIEpaTypHlI.
8. Kunenue. Kunenue. Temnepatypa Coopmupoathb 3HaTb: OIpe/elICHNE PerynsarusHsie: CaMOoCTOATETFHOCTD B JdeMoHcTpanus
YaenbHast Te- KUIICHUSL. 3HaHUA O KUMEHUU. SBJICHUSI KUIICHUS, YUYHUTHIBATH BBIICICHHbBIE | MPUOOPETEHHH HOBBIX «HA3yuenne
JIoTa OHepreTudeckue Hayuuts: TeMIIepaTypsl YUUTENNEM OpPUEHTHPBHI 3HaHUH U npouecca KHNeHust
napooépa3oBaHusi TIIpeBpalleHHUs, HCCIIeN0BaTh KUTICHUS], yIEeTbHOU JICUCTBHSI B HOBOM MPaKTHYECKUX BOJIBI»:
TIPOUCXOAILHE B 3aBUCHMOCTb TETIIOTHI y4eOHOM MaTepuaie B yYMEHHH AaTYMK
MPOLIECCE KUITCHHS. TeMIIepaTypsl apooOpa3oBaHUs; COTPYIHHYECTBE C TeMnepaTypbl,
VY nenbHas Teriora KHUJKOCTH TIPH €€ eIMHHUILYy M3MEPEHUS YUHUTENEM. IITATHB
mapoodpa3oBaHUs KUIICHUU YIENBHOU TETIIOTHI ITo3HaBaTenbHbIE: YHHMBepCaJIbHbI,
(KOHIIEHCAITHH): (KOHIIEHCAITUH) OT mapooOpa30BaHUs U €€ ONpeAeNATh NOHATHUS, K0J10a CTeKJIsIHHAA,
YCIIOBHOE 0003HAUEHHE, BpPEMEHH; (pu3HUECcKHil CMBICII. UCIIONb30BaTh 3HAKOBO- CIHUPTOBKA,
eIMHUIA N3MEPEeHNS, paccuuTHIBaTh YMeTh: 00BSICHIT CHMBOJIUECKHE

(u3nIecKuii CMBICIT.
®dopmyna s pacaeTa
KOJIMYECTBA TEILIOTHI,

HEOOXOIUMOTO IS
KUIICHHS JKHJKOCTH U

KOJIMYECTBO TEILIOTHI,
HEOOXOIUMOE IS
mapoodpa3oBaHUs
BEIleCTBA JAaHHON

MACCHI; OITPEICTISITh

Tporiecc KANCHNs Ha
ocaoBe MKT;
MIOJIB30BATHCS

TaOIUIEH 3HAYECHAI

TEMIEPATYPHI KUIICHHS

CpeZCTBa, B TOM YHCIIE
MOJCIIH B CXEMBI, IJIs
petIeHns 3ama4q

nmoBapeHHasi COJIb
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON
IporpamMMbI OCHOBHOTO 00111eTo 00pa3oBanus (B coorBercTBrr ¢ PI'OC) Henoms3osanue
> 000pyIO0BaHUS
YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n coziepKaHue ypoka [IpeamerHbie Pe3yJIbTaThL: THHOCTHEC
pe3yNIbTaThI PETYISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKATHBHEIE,
TI03HABATENILHbIC
BBIJISIISIIOIIETOCS ITPY €€ | 110 TabiuIe 3HaYeHUsI | ¥ YACIbHOM TEeTUIOTHI
KOHICHCAIIH TeMITepaTypbl napooOpa3oBaHHs
KUIIEHUS U yIEeIbHON JKUJIKOCTEH;
TETIOTHI CpaBHMBATh Y/EIbHbIC
napooOpa3oBaHHs TETUIOTHI
KHUJIKOCTEH; napooOpa3oBaHMs ISt
yCTaHaBJIMBAaTh Ppa3JIMYHbIX BCIIECCTB U
MECXKNPEAMETHBIC MponecC KUICHUA B
CBA3HU (bI/I3I/IKI/I n 3aBUCUMOCTHU OT
MaTeMaTHuKHU Ipu y}leﬂbHOﬁ TEIJIOTHI
peleHnn napooOpa3oBaHus;
rpaduyueckux ONpeNeTIATh XapaKTep
3a1aq TEIUIOBBIX MPOLIECCOB
(marpeBanmue,
OXJIaXIeHHe, KUIICHHUE,
KOHJICHCAIIs) TI0
rpaduKy 3aBUCUMOCTH
TeMIepaTypsl Tela oT
BPEMEHH; IPUMEHSTh
dbopmyny s pacuéra
KOJIMYECTBA BPAIICHUS
BEIECTBA B Iap U
BBIJIEISIIOIIErOCs IPH
€ro KOHJCHCAIH!
9. Baasknocth AOGcomroTHas BIQXKHOCTh CcdopmupoBats 3HaTb: OIpE/CIICHNE PerynsarusHsle: Y06exICHHOCTD B JdaTuuk
BO3IyXa. BO3IyXa. 3HAHUS O BIAKHOCTH a0COMOTHOM YUYHUTHIBATH BBIICIICHHbIE HEOOXOAUMOCTH TeMIepaTyphbl,
@ poHTAIbHAS OtHocuTenbHas Bo3ayxa. Hayunts: BIIAJKHOCTH BO3/lyXa, YUHUTENNEM OpPHUEHTHPHI pa3yMHOTO TepMoOMeTp, Map.Jis,
J1aGoparopHasi BII&KHOCTh BO3/yXa. OPENENATH 110 OTHOCHUTEIBHOH JeHCTBHS B HOBOM UCIIOJIB30BAHHUS cocy/a ¢ BOIO#
padora dopmyia s pacyéra TabJIUIIe TUIOTHOCTb BIIAXKHOCTH BO3/IyXa. yueOHOM MaTepHase B JIOCTHKCHUI HAYKH U
OTHOCHUTEIIEHOH HACBIIIEHHOT0 Tapa YMeTb: u3MepsTh COTPYIHHYECTBE C TEXHOJIOTUH ISt
BJIA)KHOCTH BO3JIyXa. TIPH Pa3HOM OTHOCHUTENBHYIO YUYHTEIIEM. JaJbHEeUIIero
Touka pockl. BonmocHoit TeMIIepaType; BIIAJKHOCTh BO3AYXa C [lo3zHaBaTenbHbIE: pa3BUTHS
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

HcnonezoBanue
MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC)
> 000pyIO0BaHUS
YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n coziepKaHue ypoka [IpeamerHbie Pe3yJIbTaThL: THHOCTHEC
pe3yNIbTaThI pETyIISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHBIE,
TI03HABATENILHbIC
TUrpoMeTp. 3HaUeHHne aHaJIM3UPOBATh TIOMOIIIBIO OIPEAEIATh TTOHATHS, YEJI0BEYECKOTO
BJI&YKHOCTH BO3/yXa JUIs YCTPOWCTBO U TICUXPOMETPA; UCIIOB30BaTh 3HAKOBO- o0mecTsa
KHU3HEACSATEIbHOCTH NPUHLMI JeHCTBUS OOBSICHATH CHMBOJTYECKHE
YesoBeka. Pemenue TICUXPOMETpa, 3aBHCHMOCTb CpelCTBa, B TOM YHCIIE
3ana4d. OpoHTaIbHAS BOJIOCTHOT'O OTHOCHTEJILHOM MOJIENH ¥ CXEMBI, LIS
naboparopHas paborta THTPOMETPA; BJI&YKHOCTH BO3/yXa OT peuieHus 3ana4d
«HM3mepenue BIaXHOCTH U3MepSTh TeMITepaTypbl
BO3JYXa» OTHOCHTEINIbHYIO
BJI&YKHOCTh BO3/1yXa;
aHaJM3UPOBATh
BJIINAHHE BJIIA)KHOCTU
BO3JlyXa Ha
KHU3HEACATEIBHOCTD
10. PaGora raza u 3aBUCHUMOCTb JABJICHUS Cdopmupoathb 3HaTbh: MOHSTHUS Perynsarusnsle: YOexIEHHOCTh B JeMoHcTpanus
napa npu ras3a JJaHHOM Maccel OT | 3HaHHA 00 UACAIbLHOM UJIealIbHOTO Ta3a; YUHUTBIBATh BBIICTICHHBIC BO3MOXKHOCTH «A3menenue
paciMpeHuu. 00BbeéMa MpU MOCTOSHHON rase, Ta30BbIX U30TEPMHUYECKOTO, YUHUTENEM OpPUEHTHPBI MO3HAHUS IPUPOIbI JaBJIEHUs ra3a c
CBsA3b MeKAy temnepatype. I'paduk 3akoHax. HayuuTs: n300apHOTO U JICCTBUSI B HOBOM HM3MEeHEHHEeM
napaMeTpamMu TIOTY4eHHON HCCIeN0BaTh JUIS ra3a H30XOpHOT O y4eOHOM MaTepuaie B 00béMa npu
COCTOSIHUS ra3a. 3aBUCHMOCTH. JTAaHHOM Macchl MPOLIECCOB; COTPYIHHYECTBE C MOCTOSTHHOM
Ipumenenne OObsicHeHne 3aBUCHMOCTH: ($opMyITUpOBKY YUHUTETIEM. TeMIiepaType»:
ra3oB 3aBUCHMOCTH Ha OCHOBE | IaBJEHHS OT 00beMa 3aKoHOB boist — ITozHaBaTenbHbIE: AATYHUK JaBJIEHMS,
nonoxennii MKT. IIPYU MOCTOSIHHON Mapuorra, ['eii- ONpeAeNATh NOHATHUS, AATYHK
3aBUCHMOCTH 00BEMa TeMmImeparype, oobema Jlroccaka, Hlapms, HCTIONTE30BATh 3HAKOBO- TeMIepaTypsbl,
rasa JJaHHOH Macchl OT OT TEMIIEpaTyphl pU TPaHMIIBI CHMBOJTUECKHE IITATHB, COCY/ AJIs1
€ro TeMIlepaTypbl IpH MTOCTOSTHHOM MPUMEHUMOCTH CpPEICTBa, B TOM YHCIIE JAeMOHCTPAIINHT
MIOCTOSTHHOM JaBJICHUH, | JIaBJICHWUH, JABICHUS JAHHBIX 32KOHOB. MOJIENH ¥ CXEMBI, JUIS ra3oBbIX 3aKOHOB,
JIABJICHUS Ta3a JaHHOH OT TEMIIEpaTyphl pU YMeTh: ONMUCHIBATH pemieHus 3ama4d Hacoc.
MAacchl OT TEMIIEPATYPhl | IOCTOSHHOM O0BEME; JKCIIEPUMEHTHI, JleMmoHcTpanms
TIPY TIOCTOSTHHOM OOBSCHATH 3TH MO/ITBEPIK TAFOIIHE «MA3meneHue
obwseéme. I'paux 3aBUCHMOCTH Ha 3akoHsI boitns — AAaBJICHHS ra3a ¢
Ka)kJI0ro Iporecca. OCHOBE TIOJIOKEHUN Mapuorra, ['eii- H3MEHEHUEM

OO0OBsICHEHHUE KAXKIOTO

MKT; npumeHsITh

Jlroccaka, Hapis;

TeMIepaTypsbl Npu

45



1/

Tema

OcHOBHOE
CoZIepIKaHHe

Tpoliecca Ha OCHOBE
nonoxxkenniit MKT.

IeneBast yctaHOBKa
ypoka

NOJTYUCHHBIC 3HAHUA

[TnanupyeMble pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC)

Hcnonp3oBanue

IIpenmerHsie
PEe3YNIbTATHI

O0OBSICHATEL T'a30BLIC

YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)

000pyIO0BaHUS

MeramnpenMeTHbIe
pe3yNbTaTHI:
PETYISTHBHBIE,
KOMMYHHKATHBHEIE,

MO3HaBaTENbHbIC

JInunocTHBIE
pe3yNbTaThl

11.

Cuja ToKa.

IIpumeHeHne ra3oB B
TEXHUKE

K pC€IICHUIO 3a/1a4

3aKOHBI HA OCHOBE
nonoxenniit MKT

DnexTpuueckue sBieHns (23 4.)

NOCTOSTHHOM
00BbEMeE»: TaATYHK
JaBJICHUSI, TaTYHK

TeMIIEepPaTyphl,
IITATUB, COCY JJIsI
JAeMOHCTPAIlUK1
ra3oBbIX 3aKOHOB,
JINHEeHKa, CocyA ¢
BO/10ii, CIUPTOBKA.
JdemoHcTpanus
«MA3meHeHHne
o0béMa rasa c
H3MeHEeHHEeM

TeMIepaTypsl Npu

NOCTOSTHHOM

JaBJEHUH»: JaTYHK

JaBJICHHS, JaTYHK

TeMIepaTyphbl,

IITATHB, COCY/ 1JIsl

AeMOHCTpaluu

ra3oBbIX 3aKOHOB,

JIMHeliKa, cocyl ¢

BOJIOM

Amunepmertp.

Cuna Toka. Y ClI0BHOE

CdopmupoBatpb

3HaTh: olpeneIcHIe

JlaGopaTopHasn
padora Ne 3

0003HaYEHNE U €INHNIIA
CuIIbI TOKa. [{onbHbBIC U
KpaTHBIE eTUHUIIBI CHIIBI
TOKa. AMIIEpMETp —
TIpUOOp [T U3MEPEHUS
CHJIBI TOKA, CITOCO0 €T0

TOAKJTIOYEHHS B LIETID.

3HAHMA O CHJIE TOKA,
mpudope s
W3MEPEHHUS CHITBI
Toka. Hayuurs:
OTPEACIATH LIEHY
JETICHUST [IIKAJTBI

CHUIBI TOKA; €IMHHILY
W3MEpEHHs CHIIBI TOKa
1 e¢ Hpu3nIecKuit
CMBICIT; (hopMyITy ISt
ONpeIeTICHHUS CHIIBI
TOKa; TIPHOOP IS

amIepMeTpa;

IOCTaBJIEHHOH 3ajaueil

PerynsituBHbie:
IUIAHUPOBATh CBOH
IEUCTBUS B
COOTBETCTBHH C

1 YCIIOBUSIMH €¢
peann3anum.

M3MEPCHUA CUJIBI TOKA,

ITo3naBaTennHEIE:

CaMOCTOSITCIIBHOCTD B

MpHOOPETEHIH HOBBIX
3HAHUHN U

MIPAKTUIECKAX
YMEHUI

JdaTuuk Toka,
aMmepMeTp
ABYXIIpeJeJIbHbI,
MCTOYHHK NMUTAHUS,
KOMILIEKT
MPOBO/IOB,
Pe3uCTOPbI, KJII0Y
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON
IporpamMMbI OCHOBHOTO 00111eTo 00pa3oBanus (B coorBercTBrr ¢ PI'OC) Henoms3osanue
> 000pyIO0BaHUS
YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n coziepKaHue ypoka [IpeamerHbie Pe3yJIbTaThL: THHOCTHEC
pe3yNIbTaThI PETYISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKATHBHEIE,
TI03HABATENILHbIC
JlabopaTopHast pabota H3MEpSTH CHITY TOKa npaBuiia paboThI C OCYIIECTBIISITH
Ne 3. «C6opka Ha pa3IMuHbIX npudopom. (uxcarro
SJIEKTPUIECKOM ydacTkax YMeTh: Mob30BaThCs uHpOpMALUH 00
AIEKTPUUECKOH 1IeTTH, aMIIepMETPOM ISt OKpY’KaIoIIeM MUpe ¢
3aIUChIBATh OnpeIeNeH s CHITbI TIOMOIIIBIO
pe3ynbTar ¢ y4eToM TOKa B LIEMH; nnctpymentoB U KT.
MOrpeuIHoOCTH OLICHUBATh PE3YJIbTAThI KOMMy'HI/IKaTI/IBHI)ICI
H3MepeHHﬁ OpraHMU30BbIBATH
yuebHoe
COTPYAHHUYECTBO U
COBMECTHYIO
JeATENbHOCTD C
YUHTEIIEM U
CBEPCTHUKAMU;
paborath
WHIMBUIYaIbHO U B
rpymie
12. DJIeKTpUYecKoe OrekTpuydeckoe Cdopmupoath 3HaTh: onpeneNeHne PerynstusHbIe: CaMOCTOATENBHOCTD B JaTunk
HANpSKEHHUE. HaIpsDKEHHUE. 3HaHUA O HaIpsDKEHUS; SIMHULLY IUIAHUPOBATh CBOU PHOOPETEHHH HOBBIX HANPSIKEHNSI,
BosibT™meTp. YcnoBHOE 0003HAYECHHE HaIpsUKeHNH, U3MEPEHUS JEUCTBUSA B 3HaHUH U BOJILT- METP
JlaGoparopHasi 1 eIMHHUIIA HATIPSKEHUS. npubdope s HAaIpsDKEHUS U ee COOTBETCTBHH C MPaKTHYECKUX ABYXIIpeneJbHbII,
pa6ora Ne 4 Bonet™merp, ero HU3MEpPEHUs (u3HUeCcKuii CMBICIT; MOCTABIICHHOW 3a1a4ueil YMEHUHI MCTOYHUK NUTAHUS,
Ha3HAYEHHUE U CII0CO0 HANPSDKCHUS. thopmymy s U YCIIOBUSIMU €¢ KOMILIEKT
TIOAKITFOYEHHS B LIETIb. Hayuurs: onpeeNIeHUs peanu3anum. MPOBO/IOB,
JlaboparopHas pabora paccuuTHIBATH HaIpsHKEeHHUs; Ipuoop ITo3HaBaTenbHBIE: Pe3UCTOPbI, KII0Y
Ne 4. «3mepenue 3HA4YCHUS JUISL U3MEPEHUS OCYIIECTBIISATh
HaInpsDKEHUS Ha (br3HIecKrX HaIpsDKEHUS; paBiIa ¢dukcanuro
PA3ITUYHBIX y4acTKax BEJIMYHUH, BXOAAMHNX B | pabOTHI ¢ IprOOpOM nHpOpMau 00
AIIEKTPUIECKOMN LTI bopmyry YMeTh: ONB30BaThCA OKpY’KaroleM MHpe ¢
HaIpsHKEHNS; BOJIETMETPOM IS TIOMOLIBIO
U3MEPSITH onpeAeneHus unctpymentoB 1 KT.
HanpsHKEeHUs Ha HaINpsHKEHHU B LIeIH, KoMMyHHKaTHUBHBIE:
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

Ucnonbs3zoBanue
MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC)
> 000pyIO0BaHUS
YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
/m coziepKaHue ypoka [penmerHbIe PE3y/IbTATHI: THHOCTHEC
pe3yNIbTaThI PEryIIATHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHBIE,
MO3HaBaTENbHbIC
Pa3INYHBIX yUYacTKaX | OLCHHBATH PE3yNbTATHI OpraHH30BBIBAThH
3NIEKTPUYECKOM 1eTIH; M3MEpEHUiL; yueOHOe
3aMUChIBATh OPUMEHATH POPMYTy COTPYIHHYECTBO U
pe3yNbTaT ¢ y4ETOM JUIsl pacuera COBMECTHYIO
HOTPEITHOCTH HAIPSHKEHUS JIeATENBHOCTD C
U3MEpEHUSI YUHTENEM U
CBEPCTHHUKAMU;
paboTtath
I/IHJII/IBI/I}IyaHI)HO nuB
rpymme
13. ConporuBJjieHHE 3aBHCHMOCTh CHJIBI TOKA CodopmupoBath 3HaTh: OMpeeicHHe PerynstuBHbIe: CaMOCTOSTENBHOCTD B JemoHcTpanust
MPOBOHHKA. OT HaNpsDKEHHs Ha 3HaHUA 00 INEKTPUUECKOTO YUHUTBIBATH BIJICJICHHbIE | MPUOOPETEHUH HOBBIX «HcciienoBanue
3akon Oma aist y4acTKe LenH npu ANEKTPUUECKOM CONPOTHUBIICHUS, YUHUTEIIEM OPHEHTUPBI 3HAHUI U 3aBHCUMOCTH CHJIbI
yyacTka memnu HOCTOSIHHOM CONPOTHBJICHHH, eIMHUIY H3MEPEHUsI JICUCTBHSI B HOBOM MPaKTHYECKUX TOKA B MPOBOHUKE
CONPOTHUBIICHUH. 3akone Oma. COTPOTHUBJICHHUS U €€ yueOHOM MatepHase B YMEHUH OT HANPSZKEHHUSI»:
CormpotuBiieHue Hayuuts: (uznueckuii CMbICI; COTPYIHHUYECTBE C AATYHMK TOKA,
MIPOBO/IHUKA. Y CJIOBHOE HCCIIeI0BATh (hopMyIHPOBKY 3aKOHA YUHUTENEM. AATYUK
0003HAUCHUE U SIMHHIIA | 3aBUCUMOCTH: CHIIBI Owma a1 yqacTka [To3HaBatenbHbIE: HANPSKEHN,
CONPOTHUBIICHUSI. TOKa OT HAIPSDKEHUS L[ETTH. OIPEICNATh MTOHATHS, pe3ucTop, peocrar,
[pupona Ha y4acTKe LeMH Npu YMeThb: 00BSICHIT UCIIONBb30BaTh 3HAKOBO- HCTOYHUK MUTAHUS,
ANEKTPUUECKOTO MIOCTOSITHHOM CO- MPUYUHY CHMBOITHYECKHE KOMILJIEKT
COMPOTHBJICHHS. MIPOTUBIICHHUH; CUJIBI BO3HUKHOBEHUS CpENICTBA, B TOM YHCIIE MPOBOOB, KJIIOY
3aBUCHMOCTD CHJIBI TOKA TOKa OT COMPOTHUBIICHUS, MOJICIH ¥ CXEMBI, JUIs
OT COMPOTUBJICHUS COMPOTHUBIICHUS OTPEICNSATh 1 pelieHus 3ama4
y4acTKa IenH npu y4acTka IenH mpu CpaBHHBATH
MOCTOSTHHOM MOCTOSTHHOM COTPOTHUBIICHUS
HATPSDKEHUH HAa 3TOM HATPsDKEHUHU Ha 3TOM METaTHYECKUX
yaacTke. 3akoH OMa a1t | ydacTke; OOBSICHATH TIPOBOTHUKOB TIO
yuacTtka 1enu. Peienue MIPUYHHY rpad UKy 3aBUCUMOCTH
3a1a4 BO3HHUKHOBEHHS CHJIBI TOKA OT
COMPOTHUBJICHUS B HATPSDKCHUS,
MIPOBO/IHUKAX; BBIYHCIISTh
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[TnanupyeMble pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC)

YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)

Hcnonp3oBanue
000pyIO0BaHUS

J\}'g Tema OcHoBHOE IleneBas yctaHoBKa - MeranpeamerHsle
n/n coziepKaHue oKa eIMETHBIE €3yJIbTaThI:
b P p23ynLTaTLI pgry;]ﬂmsﬂme, JlmHoCTHBIC
KOMMYHHKaTHBHBIE, PESYILTATHL
TI03HABATENILHbIC
paccuuTHIBaTh HEW3BECTHBIC
3Ha4YeHHs BEJIMYHH, BEJIMYMHBI, BXOJSIIHE
BXOJISIIIIUX B 3aKOH B 3aKoH OMa st
Owma 1 yyacTka y4dacTKa Lermu
e
14. | JIaGoparopuas JlabopatopHas pabota Hayuuts: usmepsrs Ymemuw: cobupath PerynstuBHbie: mia- CamocTosTeNnbHOCTh B | JlaTuMk TOKA,
padora Ne 5 Ne 5. «M3mepenue co- COIIPOTHBIICHUE 3IEKTPUUYECKYIO IIEeTIh HUPOBAThH CBOM JIeH- NPUOOPETEHNN HOBBIX | JATYMK HANPSIAKe-
NPOTHBIICHUS MPOBOJHMKA TP [T0- | TIO AJIEKTPUYECKON CTBUSI B COOTBETCTBHH C | 3HAHMIl U MpaKTHYe- HMUsI, aMIIEPMETP
NPOBOJTHHUKA TIPH MOIIIN CXeMe; TI0JIb30BaThCS IIOCTaBJICHHOM 3a/1aueil | CKUX yMEHHit ABYXIIpe/IeTbHbI,
IOMOIIX BOJIBTMETpA U BOJIBTMETpPA U N3MEPUTCIIbHBIMU 1 yCJIOBUSMHA ee BOJILTMETP
amIepMeTpa» amIepMerpa npubopamMu Juid onpe- | peaau3alui. JABYXIIPeXeIbHbII,
JeneHus conpotusie- | [lo3HaBatenbHbIE: Pe3HCTOPBI,
HUS IPOBOJHHKA OCYILIECTBIATh (pUKCa- HCTOYHHMK NMUTAHUS,
1110 HHQpopMaLu 06 KOMILJIEKT
OKPY’KaIoIIeM MHpE C NPOBOJ0B, KJIIOY
MOMOILBIO MHCTPY-
menrtoB 1 KT.
KommyHmKaTHBHBIE:
OpraHU30BHIBATh
yueOHOe COTpyAHIYE-
CTBO U COBMECTHYIO
JEATENBHOCTD C yIH-
TENeM U CBEPCTHUKAM;
paboTaTs MHINBH-
JTyaJIbHO W B TPYIIIE
15. | Pacuér VY aensHOE CdopmupoBatb 3unams: onpeneneHne PerynsarusHsie: CamocTrosTenbHOCTD B | JlaTumk ToKa,
CONPOTUBJICHUS COIIPOTHBIICHHE 3HaHMA O pacucre YIETBHOTO TUTAHUPOBATh CBOU MPUOOPETEHNN HOBBIX | peocTaT, MCTOYHUK
MPOBOJHUKA. TIPOBO/IHHKA. CONPOTHUBIICHUS COTNPOTHUBIICHUS JICUCTBHS B 3HAHWUH U MUTAHUS, KOMIUIEKT
PeocraTbl. 3aBUCHMOCTD TIPOBOIHHKA. MIPOBO/IHHKA; EIMHMILy | COOTBETCTBUU C MPaKTUYECKUX MPOBO/I0B, KJIIOY
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[TnanupyeMble pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC)

YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)

Hcnonp3oBanue
000pyIO0BaHUS

J\}'g Tema OcHOBHOE IleneBas yctaHoBKa - MeranpenmeTHbie
n/n coJiepkaHue oKa €IMETHBIC €3yJIbTaTHhI:
b P p23ym,ran,1 pgry;]ﬂmBHHe, Jlwanoctibie
KOMMYHUKATHBHBIE, PE3YILTATRL
ITO3HABATEIIbHBIC
JlaGopaTopHas COTIPOTUBIICHUS Hayuurs: M3MEpEHUs YACNBbHOTO | MOCTaBJIEHHOM 3a/iauei yMeHHI
pabora Ne 6 MIPOBOJIHUKA OT €T0 HCCIeA0BaTh COMPOTUBIICHUS Y YCIIOBUSIMU €€
YAETBLHOTO 3aBUCHUMOCTD MIPOBOJ/IHUKA U €€ peanuzanum.
COTIPOTUBIICHUS, NJTUHBI COTPOTUBIICHUS (hU3UYECKU CMBICT; [To3HaBaTenbHBIC:
MIPOBOJIHMKA U IUIONIAW | TIPOBOJIHUKA OT €ro (dopMmyiy Ui pacd€Ta | OCYILECTBIATH
€ro TMoIepeuHoro YIIEeNBHOTO CO- COMPOTUBIICHUS (hukcaruio
ceyeHus. Peocrathbl. [POTUBJICHUS, JINHBI MPOBOJIHUKA. Y memb: HHpOpPMALUH 00
VYcerpolicTBo NPOBOJHHKA U BBIYUCIIAT OKPYKaroIIeM MHpPE C
MOJI3YHKOBOI'O peocTaTa | IUIOLIAAU €r0 COMPOTUBIICHUE TTOMOIITBIO
1 0003HAYEHHE ero Ha MONEPEYHOT 0 MIPOBOJIHUKA; uncrpymentoB 1 KT.
cxeme. JlaboparopHas CEYEHUS; BBIUYUCIATh OOBACHATL YCTPOKCTBO | KOMMYHUKATUBHEIE:
pabora Ne 8. CO-TIPOTHBJICHHE Y MIPUHINN JEHCTBUS yMeHHe
«PerynupoBaHue cuibl IPOBOJIHHKA, peocrara, OpraHU30BbIBATh
TOKA B LIETIU C TIOMOIIbI0 | OOBACHATH peryiupoBarh CUILy yaebHOE
peocratay YCTPOMCTBO U TOKa B [CIIH C COTPpYIHHUYECTBO U
NIPUHLINI JEHCTBUS IIOMOIIBIO peocTaTa COBMECTHYIO
peocTara; IESATEIbHOCTD C
PETYIUpPOBATh CUITY YUYUTEIEM U
TOKa B [CIH C CBEpPCTHHUKAMH;
IIOMOIIBIO peocTaTa pa60TaTb
MHAUBUYaJIbHO U B
rpynme
16. | TMocnenoBarensno | INocnenoBarensHOE CdopmupoBatp 3namb: 3aKOHBI PerynsituBHbie: CaMocTosATeTbHOCTE B | JIaTYMK TOKA,
€ coeIMHeHHne COE/IMHEHUE 3HAHHUA O 3aKOHaX T1OCJIeI0BATEIBLHOTO IUIAHUPOBATh CBOU MPHOOPETEHNH HOBBIX | AATYHMK
NMPOBOHUKOB. poBoHUKOB. Cra TIOCJIEIOBATEILHOTO COCTMHEHUS JIEUCTBHS B 3HaHUH U HATIPSI’KEeHHS,
JlaGopaTopHasn TOKa, HAIPSDKEHUE U COCTMHEHUS TIPOBOJHUKOB. COOTBETCTBHUH C MPaKTUYECKHUX aMIepMeTp
pa6ora Ne 7 CONIPOTHBIICHUE B LIENIA U | MIPOBOJHUKOB. Ymemuw: 00BsACHATD TIOCTAaBJICHHOH 3a7auei YMEHUI ABYXIIpeJe/bHbI,
HA OT/ICIBHBIX €¢ Hayuaunts: 0COOEHHOCTU 1 YCIIOBUSIMH €€ BOJILTMETP
ydacTKax Ipu HCCIIEeI0BATh TIOCJIEIOBATEIHLHOTO peanm3aum. ABYXIIpeJeJIbHbI,
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC) Hcromnsoarme
YHuBepcanbHble yueOnsie aeiicteust (Y'Y /) obopynosarz
J\}'g Tema OcHoBHOE IleneBas yctaHoBKa - MeranpeamerHsle
/Tt cofiep)KaHue oKa €IMETHbIE e3YJbTATHI:
b P p23ynLTaTLI pSFyJ?IISITI/IBHLIe, JlmHoCTHBIC
KOMMYHHKaTHBHEIC, PEIYIIbTATEL
TI03HABATENILHbIC
NOCNE0BAaTETEHOM MOCTIEIOBATEIBHOE COEAMHEHUs [To3HaBarenbHbIE: Pe3uCTOpbI,
COEZMHEHUH. COeTMHEHUE MPOBO/THUKOB; OCYIIECTBIISATh HCTOYHUK MTUTAHUS,
JlabopaTopHast pabota MPOBO/THUKOB; npuMeHsTh 3akoH OMa | Qukcanuro KOMIUIEKT IIPOBOJIOB,
Ne 7. «3ydyenue U3MEpSTh CHITy TOKa U | /sl y4acTKa ey 1 nndopmanuu 06 KITI04
MOCJIEI0BATEIBHOTO HaTPSKCHUE;, 3aKOHBI OKpY>KaloIIeM MHpE C
COETMHEHUsI BBIUUCIIATh TIOCIIEI0BATEILHOTO MIOMOIIBIO
IIPOBOTHUKOBY CONPOTUBIIEHUE COCIMHEHUSA TS uncrpymentoB 1 KT.
MPOBOIHUKA peleHns 3a1ay; KommyHMKaTHBHBIE:
cobupaTthb OpPTraHU30BBIBATh
DIIEKTPUYECKYIO IIENb ¥ | yueOHOe
TIPOBEPSITH COTPYIHUYECTBO U
9KCIEPUMEHTAJIbHO COBMCCTHYIO
3aKOHOMEPHOCTH ACATCIIBHOCTD C
MOCIIEIOBATEIEHOTO YUHUTCIICM U
COCJIMHCHUS CBEPCTHUKAMU;
paborath
WHIUBUAYAIBHO U B
rpymme
17. | Mapaanensnoe [apamnensHoe CdopmupoBatb 3Hamb: 3aKOHBI PerynstusHsle: CaMocTosATenbHOCTE B | JlaTYMK TOKA,
coeMHEHHE COeIMHEHNE 3HAHUS O 3aKOHAX MapauIeIbHOTO TUTAaHUPOBATH CBOU MPHOOPETEHNH HOBBIX | AATYHMK
NPOBOHUKOB. poBOIHUKOB. Cra NapauIeIbHOTO COEIMHEHUS JIEHCTBUS B 3HAaHUH HANPSIKeHUS,
JlaGopaTopHasn TOKa, HATIPSDKCHUE U COCIMHEHUS MIPOBOJIHUKOB. YMemb: | COOTBETCTBHU C MPAaKTUIECKAX aMIepMeTp
padora Ne 8 COIPOTHBJICHHUE B LIETIM U | IIPOBOJHUKOB. OOBSACHATH MOCTaBJICHHOM 3a1auei YMEHUI ABYyXIIpeae/IbHbI,
Ha OTIEIBHBIX €€ Hayuwnrts: 0COOEHHOCTH U YCIIOBHSIMH €€ BOJIBTMETP
ydacTKax Mpu HCCIIE0BATh TapauIeIbHOTO peanu3anum. AByXNIpeaeabHBbIH,
apaJuIeTbHOM napauienbHOe COEIMHEHUS ITo3HaBaTenbHBIE: pe3ucTophbl,
COCIMHEHNH COCIIMHEHHE MIPOBO/IHUKOB,; OCYIIECTBIISTH HCTOYHHMK MUTAHUS,
TIPOBOTHIKOB. MIPOBOJHHKOB; MpUMeHATh 3akoH OMa | (HKcauio KOMILITEKT

Jlabopartopnas pabora

M3MEpSATH CHITY TOKa 1

JUTA y9acTKa [end 1

uHpOpMaH 00

TPOBO/I0B, KJIIOY
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[TnanupyeMble pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC)

YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)

Hcnonp3oBanue
000pyIO0BaHUS

J\}'g Tema OcHoBHOE IleneBas ycraHoBKa - MeranpeamerHsle
n/n cofiep)KaHue oKa eIMETHBIE €3yJIbTaThI:
b P pEBYJ'ILTaTLI pgry;]ﬂmsnme, JlmHoCTHBIC
KOMMYHHKaTHBHBIE, PESYILTATHL
TI03HABATENILHbIC
Ne 8. «M3yuenne HaIpsDKEHHE; 3aKOHBI OKpY’KaIoIIeM MUpe ¢
napaJuienbHOro BBIYHCIISATH napauienbHOro TIOMOIIIBIO
COEIMHEHUS COMPOTHUBJICHUE COEIMHEHUS JIsl nactpymentoB U KT.
TIPOBOJTHUKOB) MPOBOTHHUKA penieHus 3aaay; KoMMyHUKaTHBHEIE:
cobupath OpraHHM30BHIBAaTh
ANEKTPUUECKYIO LieTb U | yueOHoe
MIPOBEPATH COTPYAHHUYECTBO U
IKCIIEPUMEHTAITEHO COBMECTHYIO
3aKOHOMEPHOCTH JIeSTENLHOCTD C
napajuiebHOro YUHUTENEM H
COEIMHEHUS CBEPCTHUKAMH;
paborath
WHJIUBHUAYAIIBHO U B
rpymmne
18. | PaGora n Pabota u MomHOCTD Cdopmupoathb 3namo: onpeneneHue PerynstusHsle: CamocrosTenbHOCTh B | JlaTumk Toka,
MOIIIHOCTh 3JIEKTPUUECKOT 0 TOKA. 3HaHUA 0 padoTe U paboThl 1 MOIIHOCTH IUIAHUPOBATh CBOU NPHOOPETEHUH HOBBIX | AATYHK
371eKTPUYECKOro Enuanner paboTsl MOIIHOCTH 3JIEKTPUUYECKOro TOKa; | JEHCTBUA B 3HaHUH U HANPSKEHUS,
TOKA. 3aKOH JIEKTPUUYECKOT0 TOKA! 3JIEKTPUUYECKOrO TOKA, | €IMHMIBI U3MEPEHHA COOTBETCTBHH C MPaKTHYECKUX aMnepMerp
Jikoyass — Jlenua. | 1 Jx, 1 Breumnl 3akoHe /[xoyms — paboThI 1 MOLITHOCTH TIOCTABIICHHOM 3aaueil | yMmMeHui AByXNpeaeabHbI,
JlaGoparopHasn KBTeu, equnnna Jlenma. 3JIEKTPUUYECKOTO TOKa | W YCIOBHSAMH €€ BOJbTMETP
padora Ne 9 MOIIHOCTH Hayunts: 00BSCHAT " X QU3NIECKUit peanu3anuu. ABYyXIIpeae/ibHbI,
9JIEKTPUYECKOrO TOKA: 1 | sBIIEHWe HAarpeBaHusl | CMbICK; GopMyity ans ITo3HaBatenbHEIE: JIAMIIOYKA,
Br. Cuerunk MIPOBOIHUKA onpeJenaeHus paboTel OCYIIECTBIISTH HCTOYHMK MUTAHUS,
JIEKTPUUECKON SHEPTUH. | JNEKTPUUECKUM ¥ MOLIHOCTH (hukcarmio KOMILIEKT
Harpesanne TOKOM; PACCUUTHIBATH | DIIEKTPHYECKOrO TOKA; | MH(pOpManuu oo NPOBO/I0B,
IPOBOJHUKOB 3HAYCHMA npuOOpPEI ISt OKpY’KarIIEeM MHUPE C
AIEKTPHYECKIM TOKOM. bu3nyecKux n3MepeHns paboThl, MOMOIIIBFO
3axon Jxoyns — BEJIMYMH, BXOIAIINX B | GOPMynHpoBKy 3akoHa | mHCcTpymentoB U KT.
Jlenma. JlabopatopHas dhopmyiy paboTHI 1 Joxoyns — Jlenna. KommyHUKaTHBHEIE:
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC) Hcromnsoarme
YHuBepcanbHble yueOnsie aeiicteust (Y'Y /) obopynosarz
J\}'g Tema OcHoBHOE IleneBas yctaHoBKa - MeranpeamerHsle
n/n coziepKaHue oKa eIMETHBIE €3yJIbTaThI:
b P p23ynLTaTH pgry;]ﬂmBHHe, JlmHoCTHBIC
KOMMYHHKaTHBHBIE, PEIYIIbTATEL
TI03HABATENILHbIC
pabora Ne 9. MOIIHOCTH YMeTh: 00BICHATH OpraHHU30BHIBAaTh
«HM3mepenne paboThI 1 AJIEKTPUUYECKOTO TOKA, | SBICHHE HarpEeBaHUsI yueOHOe
MOIIHOCTH 3akoH J[oyms— MPOBOJTHHKA COTPYIHUYECTBO H
AIIEKTPUUYECKOTO TOKa» Jlenua; ucclenoBaTh | AJIEKTPHYECKUM TOKOM; | COBMECTHYIO
3aBHCHMOCTb paccuuTHIBaTh JIeSTENLHOCTB C
TEMIIEPATYpPhI 3HA4YCHUA q)I/I3I/I‘IeCKI/IX Y4UTEIIEM U
MpOBO/IHHKA OT CHUJIbL BCIIMYHMH, BXOAAIINX B CBEPCTHUKaAMU;
TOKa B HEM (dhopmynbl paboThI U paborath
MOIIIHOCTH HWHAWBUAYAJIbHO U B
AJIEKTPUUYECKOro TOKa, | Tpyrie
3aKoH Jxoyns —
Jlenna
DeKTpoMarHuTHbIC siBieHus (8 d.)

19. | Mocrosinnbie ITocTostHHBIE MAarHUTEI. Cdopmupoathb 3unams: onpeneneHue PerynstusHble: Pa3BuTne JemoHcTpanms
MAarHUTHI. EcrectBeHHBbIE U 3HaHUS O MOCTOSHHBIX | TOHSTHIL: CEBEPHBI U | YUUTHIBATh BbIJCICHHbBIC | [TO3HABATEIBHOIO «HA3mepenue nmous
MarHuTHoe noJie HCKYCCTBEHHBIC MarHurax, 10)KHBIA MarHUTHBIC YUUTENNEM OpPUEHTHPHI UHTEpeca K (pHU3HKe. MOCTOSTHHOT 0

MarHUTBI. MAarHUTHOM TIOJIE. MOJIFOCA, MAaTHUTHO® JIEUCTBHS B HOBOM Y06exIeHHOCTD B MAaTHUTa»:
HamarununBanue HayuwnTb: HaOmoqaTh | mosie, TMHUH y4eOHOM MaTepuaie B BO3MOXKHOCTH JaTYMK

KEje3a B MArHuTHOM B3aUMOJIEHCTBUE MAarHUTHOM WHOIYKIOUH, COTPYAHHUYIECTBE C TTO3HAHWA IIPUPOIbI MAarHMTHOIO 1oJIsl,
nose. MarHuTHbie MOCTOSTHHBIX KaK B3aUMOJICHCTBYIOT | YYHTEIIEM. MOCTOSAHH I
TIoMTIoCa. MarHUTOB; MOCTOSIHHBIE MarHuThl. | Ilo3HaBaTenbHBIE: MAarHUT MOJIOCOBOIA
Bsaumoneiicteue OIIpPEAEIATH NOJ0CA Ymemw: 00BACHITD OINIPEAEIIATD IIOHATHUS;

MarHuToB. MarautHoe MOCTOSTHHBIX B3auMOIeiicTBUE yCTaHaBIMBATh

rorne. MarHuTHast MArHUTOB MO MOCTOSTHHBIX AHAJIOTUH; TOHNMATh

uHayKus. JInHun HATPABIICHUIO JIMHUM | MarHUTOB; pas3nuus MeXIy

MAarHUTHOHN UHTYKIIHH.
Hamnpasnenue nunuit
MAarHUTHOMN UHTYKIIHH.
OmHOPOIHOE MATHUTHOE

MarHUTHOH MHIYKITH
WM HalpaBJICHUE
BEKTOpa MarHUT-HOM
WHTyKIUH 110

AHAJIM3UPOBATH U
CTPOUTH KapTHUHBI
JIMHUM UHIYKIUH
MAarHUTHOT'O ITOJISt

MCXOIHBIMU (haKTaMU U
TUIIOTE3aMHM UIS UX
OOBSICHCHUS,
TEOPETUICCKUMH
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC) Hcromnsoarme
YHuBepcanbHble yueOnsie aeiicteust (Y'Y /) obopynosarz
J\}'g Tema OcHOBHOE IleneBas yctaHoBKa - MeranpenmeTHbie
n/m coziepKaHue oKa €IMETHBIC e3YJbTATHI:
b P p23ym,TaTH pSFyJ?IISITI/IBHLIe, JlmHoCTHBIC
KOMMYHHKaTHBHBIE, PEIYIIbTATEL
MO3HABATEIILHBIC
ose H3BECTHBIM IOJTFOCaM MOJICIISIMU H
MarHUTa; CTPOUTh peabHBIMK O0BEKTaAMH
U300paKeHUS
MarHUTHBIX TOJICH
MOCTOSTHHBIX
MAarHuToB C
MOMOILBIO JTUHUIN
MAarHuTHOM MHIYKLUH
20. | JIaGopaTopuas JlabopatopHas padorta Cdopmuporathb 3name: 0 PerynsruBHsie: CaMoCTOATEBHOCTE B | JlaTuMK
padora Ne 11. Ne 11. «M3yuenne 3HaHWS O MArHUTHOM | CYLIECTBOBAaHUU IUIAHUPOBATh CBOU NPUOOPETEHHU HOBBIX | MATHMTHOIO MOJIs,
MarsuTHoe 1noJie MarHUTHOTO MOJIs nosie 3eMIIH. MarHUTHOT O TIOJIS JICHCTBUS B 3HaHUH U MOCTOSHHbI
3emin MOCTOSIHHBIX MarHuToB». | HaydnTs: 3emMJi; 0COOCHHOCTH COOTBETCTBHH C MPAKTUIECKUX MATHHT I0JI0COBOIA,
MarnautHoe moine 3eMiIi. | UCCIIEN0BaTh MarHUTHOI'O MOJIs MOCTaBJICHHOM 3aJauei YMEHUI JIMHelKa
MarHuTHbIE TIOJIOCHI CBOiiCcTBa 3emun. U YCIIOBUSIMH €€ H3MepHUTeIbHAs
3emiin. MarHuTHble MOCTOSIHHBIX YMeTsl ucciieoBaTh peanu3aum.
aHoManuy. MarHuTHbIe | MarHUTOB; MOJY4aTh cBoiicTBa nocTosiHHBIX | [lo3HaBaTenbHbBIE:
Oypu KapTHHBI UX MarHUTOB; MOJY4aTh OCYIIECTBISITh
MarHUTHBIX TOJIEH KapTUHBI UX (ukcarro

MarHUTHBIX MOJIeH

undopmanun 06
OKPY’KaIOIIEM MHUpE C
MIOMOIIIBIO
uHctpymentoB 1 KT.
KoMMmyHUKaTUBHBIE:
OpraHHW30BHIBATh
yaebHoe
COTPYIHUYECTBO H
COBMECTHYIO
JIeATENBHOCTB C
YUUTENEM H
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC) Hcromnsoarme
YHuBepcanbHble yueOnsie aeiicteust (Y'Y /) obopynosarz
J\}'g Tema OcHoBHOE IleneBas yctaHoBKa - MeranpeamerHsle
n/n cofiep)KaHue oKa €IMETHbIE €3yJIbTaThI:
b P p23ynLTaTLI pSFyJ?IISITI/IBHLIe, JlmHoCTHBIC
KOMMYHHKaTHBHBIE, PESYILTATHL
TI03HABATENILHbIC
CBEpPCTHUKAMU;
pabortath
WHMBHAYaIILHO U B
rpymre

21. | MaruuTHoe noJe OmneiT Dpcrena. CdopmupoBathb 3nHamy: CUIOBYIO PerynstuBHbie: Y0exIEHHOCTD B JdemoncTpauus
JICEKTPUIECCKOIO B3anmocBs3b 3HAHUI O MAarHUTHOM XapaKTEPUCTUKY Y4UTBIBATH BbIACIICHHBIC BO3MOXXHOCTHU «l/l3Mepelme
TOKA MarHUTHBIX TIOJIEH U T0JI€ 3JICKTPUYECKOr0 | MarHUTHOTO TOJIS; YUUTENEM OpPUEHTHPHI MTO3HAHUS TIPUPOIBI MAarHUTHOTO TOJIsI

JBYOKYIITUXCS TOKA. orpeJieNieHue MOy JICUCTBHSI B HOBOM BOKpYT
IEKTPUUECKUX 3apsiaoB. | HayuuTh: IpoBOANTH | MHIYKIMHM MarHUTHOTO | y4eOHOM MaTepHale B NPOBOIHNKA C
MarsutHoe mose SKCHEPUMEHTHI, OIS, €€ eTUHUILY COTPYIHUYECTBE C TOKOM»: IaTYHK
MPOBOJHHUKA C TOKOM. JIOKa3bIBAIOIINE U3MepeHust. Yuems: YUUTENEeM. MATHUTHOTO MOJS,
[paBuiio OypaBumKa. CYIIIECTBOBAHUE OTIPENIeNIATh ITo3naBatenpHbIE: ABa IITATUBA,
l'umore3za Amnepa MarHUTHOTO TTOJIS HaTpaBJICHUE JTUHUN OIIPENIeNIATh OHATHS; KOMILJIEKT

BOKPYT MPOBOJIHUKA C | MarHUTHOM MHAYKLMH | yCTAQHABJIMBAThH NPOBO/I0B,

TOKOM; OIIPEAEIATh MAarHMTHOTO IOJIst QHAJIOTUH;, IOHUMATh HCTOYHHK TOKa,

HaTpaBJICHUE JINHUN MOCTOSIHHOT'O TOKA U pas3nuyns MEeXIy KJII0Y

MarHUTHOMH HHIOYKOWWA | HAIpaBJICHHUC TOKa B HCXOHBIMH (’baKTaMI/I u

MarHuTHOI'O I10JIA TMPOBOIHUKE 1O TUIOTE3aMH I UX

TTOCTOSIHHOT'O TOKA, paBWIy OypaBurKa 00BACHEHUS,

HCTIONB3YS TPABUIIO TEOPETUIECKUMHU

OypaBumKa MOZEISIMH 1

peansHBIMU 00BEKTaMH
CgetoBsie sBirenus (104.)

22. | Aerounuku cera. | [Ipsamonuueiinoe CcdopmupoBats 3namo. 3aK0H PerynsituBHbIe: CamocTosaTenbHOCTh B | OcBeTHTEND €
IpsiMonuHeiiHoe pacIpocTpaHeHHe CBETa. | 3HAHUS O MIPSAMOITMHEHHOT O IUTAHUPOBATh CBOH MPUOOPETEHNN HOBBIX | MCTOYHHKOM CBETA
pacnpocrpanenne | OTKIOHEHHE CBETa OT MIPSIMOJINHEITHOM pacIpocTpaHeHus JIEUCTBUS B 3HaHUH U Ha 3,5 B, ncTouHuK
cBeTa. MIPSIMOJIMHEWHOT O pacrpocTpaHeHHUH CcBeTa. COOTBETCTBHH C MPaKTHYECKNX MHUTAHUS, KOMIUIEKT
JlaGopaTopHasn pacipocTpaHeHus IIpu ceera. HayunTs: Ymems: npumenaTs MOCTABIICHHOW 3aJaueil | yMeHHN NMPOBOJ0B, 11eJ1eBast

padora Ne 12

TIPOX 0K JICHUH TIperpa

HCCIIEN0BATH IIPAMO-

3aKOH

U YCIIOBHSIMU €€

auadparma
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[TnanupyeMble pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC)

YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)

Hcnonp3oBanue
000pyIO0BaHUS

J\}'g Tema OcHOBHOE IleneBas yctaHoBKa - MeranpenmeTHbie
/m coliepKaHue OKa eIMETHBIE €3yJIbTATHL:
b P p23ym,TaTLI pgryJ?I]HTI/IBHLIe, JlaocTHbIC
KOMMYHHKATHBHEIE, PESYILTATHL
TI03HABATENILHbIC
OYEHb MaJIBIX pa3MEpOB. | JHHEWHOE IPSMOIMHEHHOT O peanu3anum.
3aKoH NPSIMOJIMHEWHOTr0 | pacripocTpaHeHue pacnpocTpaHeHus [To3HaBarenbHbIE:
pacrpocTpaHeHus cBeTa. | CBeTa; HaOIIoaaTh B CBETA IIPU OOBSCHEHUM | ONPENeNsiTh MOHSITHS,
[Ipumenenune sBneHUs nporecce Pa3NINYHBIX SBICHUI HCTIONTB30BaTh 3HAKOBO-
IPSMOJIIMHEHHOT 0 9KCIIEPUMEHTAITBHOM CHMBOJTYECKHE
pacrpocTpaHeHust CBETa | JAESTEIbHOCTH; CpelCTBa, B TOM YHCIIE
Ha MPaKTHKe. CpaBHHBATb, MOJIENH ¥ CXEMBI JUIs
JlabopaTopHast padbota 0000m1aTh 1 pelieHus 3anay.
Ne 12. «Habmonenune (dbopMynrpoBaTh KoMMyHHKaTHBHBIE:
IIPSIMOJIMHEHOT O BBIBO/IbI OpraHHU30BBIBATH
pacrpocTpaHeHust yueOHOe
CBETa» COTPYIHHYECTBO U
COBMECTHYIO
JEeATENBHOCTD C
YUHUTEIIEM U
CBEPCTHHUKA-MH;
paborath
WUHIMBUIYAIbHO U B
rpymme
23. | Otpaxenne SIBneHue oTpaXkeHUs Coopmupoathb 3uamu: 3aK0H PerynstuBHbIe: CaMocToATeNnbHOCT B | OCBETHTEIH ¢
cBeTa. cBeTa. 3aKOH OTPa)KEHHsl | 3HAHMS O 3aKOHE OTpaKeHUsI CBETA. IUIAHUPOBATh CBOU MPUOOPETEHUN HOBBIX | MCTOYHHKOM CBETA
JlaGopaTopHasi ceera. O6paTUMOCTD OTpa’kKEHMsI CBETA. Ymems: onmceiBaTh JICHCTBHSA B 3HAHWHI K Ha 3,5 B, ncrounux

padora Ne 13

CBETOBBIX JIyY€H.
3epKaibHOe 1
mddy3HOE OTpaKeHHE
csera. JlabopaTopHas
pabora Ne 13.
«3yuenue siBieHus
OTpPaXEHHS CBETA»

Hayuurs:
9KCTIEPUMEHTAIBHO
HCCIIEI0BATH SIBJICHUC
OTpPa’XKEHHS CBETA;
HaAOJIIOIaTh U
M3MEpSATH B MpoIecce
SKCIIEPUMEHTAIIBHOMN

SIBJICHHE OTPa’KeHUS
CBETa; CTPOUTD
OTPaKCHHBIC TyqH
cBeTa

COOTBETCTBUH C
IOCTaBJIEHHOH 3ajaueil
1 YCIIOBUSIMH €¢
peanm3aum.
Ilo3naBarenpHbIC:
OIIPENIeINIATh TTOHITHA,
HCITOJIB30BATh 3HAKOBO-

MPaKTHYECKUX
YMEHUI

NUTA-HUA,
KOMILJIEKT
NMPOBO/10B, Llie/1eBast
auadparma,
MOJIYUUJIMHAP,
MJIAHIIeT Ha
MJIOTHOM JIUCTE ¢
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC) Hcromnsoarme
YHuBepcanbHble yueOnsie aeiicteust (Y'Y /) obopynosarz
J\}'g Tema OcHoBHOE IleneBas ycraHoBKa - MeranpeamerHsle
/m coziepKaHue oKa eIMETHBIE €3yIIbTATHI:
b P p23ynLTaTLI pgry;]ﬂmlsnme, JlmHoCTHBIC
KOMMYHHKATHBHEIE, PESYILTATHL
MO3HaBaTENbHbIC
JIeATENbHOCTH; CHMBOJIHYECCKUEC KPYrOBBIM
CpaBHHUBATb, CpeICTBa, B TOM YHCIIC TPaHCIIOPTUPOM
00001maTh 1 MOJIENH ¥ CXEMBI JUIs
(bopmynmupoBaTh peuieHus 3anay.
BBIBOJIBL; KomMmyHHKaTHBHBIE:
MpeaACTaBJIATb OpraHM30BbIBATH
Pe3yJIbTaThI yueOHOe
U3MEepeHuil B BUIE COTPYIHHYECTBO U
TalIHIL COBMECTHYIO
JIeATENBHOCTD C
YUHUTEIIEM U
CBEPCTHHUKA-MH;
paborath
WHIMBUIYaIbHO U B
rpynme
24. | TIpenomienue SIBneHue mpenoMIICHUS Coopmupoathb 3uamu: 3aK0H [To3HaBaTenbHbIE: CamocToaTensHOCTh B | OCBETUTENB C
CBeTa. ceta. COOTHOIICHUS 3HAHHUS O 3aKOHE HpeTIOMJICHHS CBETA. ONpENeNSITh TOHTHS, NPHOOPETEHUH HOBBIX | HCTOYHHKOM CBETa
JlaGopartopHast MEXKIY YIJaMU MaJleHUs] | NPEJOMJIEHUS CBETA. Ymems: onuceiBath WCIONb30BaTh 3HAKOBO- | 3HAHMUU U Ha 3,5 B, uctounuk
pabota Ne 14 U TIPEJIOMIICHUS. Hayuwurs: SIBJICHUE NIPETIOMJICHHS | CHMBOJIMYECKUE MPaKTUYECKUX MUTAHUSA, KOMIUICKT
OnTHyeckas IDIOTHOCTh | MCCIENOBAaTh CBETa; CTPOUTD YMEHUI1 cpeficTBa, B MPOBOJIOB, IIIEJIEBAs
cpensl. [lepexon cBera 3aKOHOMEPHOCTH, MIPENOMJICHHBIE JTy9H TOM YHCIIe MOJICTIM M | Auadparma,
U3 Cpeabl ONTHYECKU KOTOPBIM cBeTa CXEMBI IS PeIeHHs TONYIHIHHIID,

Oolee TIOTHOU B Cpexy
ONTHYECKU MEHEe

mw1oTHYT0. JlabopaTopHas

pabora Ne 14,
«3yuenue sBiaeHUA
TIPEIOMIICHHSI CBETa)

TIOMYHHSIETCS SBJICHUE
TIPENIOMIICHHS CBETa
(cooTHOIIEHNE YTIIOB
najeHus 1
TIPETIOMIICHHUS);
HaAOJIIOIaTh U
H3MEPSTh B IIpoLecce

3ajau.
KoMMyHHKaTHBHBIE:
OpraHU30BHIBAThH
yaebHOoe
COTPYIHUYECTBO H
COBMECTHYIO
JIEATENBHOCTS C

IUTAHIIET Ha
TUIOTHOM JIHCTE C
KPYTOBBIM
TPaHCIOPTHPOM
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[TnanupyeMble pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMEI OCHOBHOTO 001tiero oopaszoBanus (B cootBercTBrH ¢ DI'OC)

YHuBepcanbHble yueOnsie aeiicteust (Y'Y /)

Hcnonp3oBanue
000pyIO0BaHUS

J\}'g Tema OcHOBHOE IleneBas yctaHoBKa - MeranpenmeTHbie

n/n cofiep)KaHue OKa €IMETHbIE €3yJbTaThI:

b P p23ynLTaTLI pgry;]ﬂmsnme, JlmHoCTHBIC

KOMMYHHKaTHBHBIE, PESYILTATHL
MI03HABATEJIbHBIC

SKCIEPUMEHTAIbHOM YUUTENEeM U
JeSITeNbHOCTH; CBEpCTHUKAMU;
CpaBHHBATh, paborath
0000maTh 1 WHMBHAYaIBHO U B
(dbopMynrpoBaTh rpymre
BBIBOJIbI,
MPEACTaBIATh
pe3ynbTaThl
W3MEPEHUN B BUJIE
TaOJINIL]

25. | dopMyna IMH3BL. dopmyna TuH3BI*. Hayuuts: uzmepsrs Ymems: cobupats PerynstusHslie: CamocrosaTensHOCTh B | OCBETUTENH C
VBeIuueHUe TUH3BL. | YBEIUYECHHUE JIMH3BI. doxycHoe YCTaHOBKY IO IUTAHUPOBATH CBOU MPUOOPETEHUN HOBBIX | MCTOYHHKOM CBETa
JlaGoparopuas JlabopaTopHasi pabota paccrosiHue u OIHMCAaHUIO U JIEUCTBUS B 3HaHUN U Ha 3,5 B, uctounux
padora Ne 15 Ne 15. «Mzyuenue OINTHYECKYIO CUILY MIPOBOJHTH COOTBETCTBHH C MPAKTUIECKUX MUTAHUS, KOMIUIEKT

U300paXkeHusl, coOHparoIIei JINH3BI; HAOIIOAEHUS MOCTaBJIEHHOH 3aja4ueit YMEHUI NIPOBOJIOB, LIEJIEBAs
JIaBaeMOT0 JIH30M HaOJII01aTh, U3MEPATh | M300paKeHHI, U YCIOBUSIMU €¢ quadparma, SKpaH

H 000011aTh B
TIpolLecce Kc-
NIEpUMEHTAIbHON
JeATENBHOCTH;
TIPEACTABIIATH
pE3yNbTaTHI
HU3MEPEHUI B BUIE
Ta0JIuII;
OTPE/IEINIAT
BEINYMHBI, BXOJSIIHE
B (popMymy THH3EI

MOJIy4aeMbIX TPH
TTOMOIIIY JIHH3HI;
O0OBSCHITH
MOJTYYeHHBIC
pe3ynbTaThl

peanu3anum.
KommyHHKaTHBHBIE:
OpraHH30BbIBATH
yaebHoe
COTPYIHHYECTBO U
COBMECTHYIO
JeATENbHOCTD C
YUHTEIIEM H
CBEPCTHUKAMU;
paborath
WHIMBUIYAIBHO U B

TpyIIe

CTaJIbHOM,
HaTpaBJIAIONIAs C
U3MEPUTEIIBHOMN
IIIKAJIOM,
coOmparomue JTUH3HL
pacceuBaromas
JIMH3a, CIak
«Mogenp npeameTar
B peiirepe
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9 kaace
[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOH 00pa30BaTeIbHON
MporpamMMBI OCHOBHOT0 0011ero oopa3oBanus (B coorBercTBrr ¢ PI'OC) Henomn3osarnue
> 000pyI0BaHUS
YHuBepcasnbHble yueOnbie aeiicteust (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MeranpenmeTHbie
n/n cofiepyKaHue ypoka [IpeamerHbie Pe3yJIbTaThL: JIHYHOCTHBIC
pe3ynbTaThl pEeryIISTHBHBIE,
pe3yabTaThI
KOMMYHHKaTHBHBIE,
MI03HABATEJIbHBIE
3aKOHbI B3aUMOAEHCTBHS U JBIKeHUs Tel (34 4.)

1. PaBHoyckopeHHoe PaBHOyCcKOpeHHOE CdopmupoBatb 3HaTh: onpejelieHre PerynstuBHbie: Pa3zButune I Tatus
JABHKEHHeE. JBIDKEHHE. Y CKOpEHHE. 3HaHUA O PaBHOYCKOPEHHOTO YUYHUTBIBATh BBIZICTICHHBIC MO3HABATENBEHOTO JIaG0paTOPHBIii,
Yckopenue. dopmyna amns IPSMOJIIMHEHHOM NPSMOIMHEWHOT 0 YUHUTENNEM OPUCHTHPBI nHTEepeca K (pU3HKe MexaHH4YecKast

JlaGopaTopHasn BBIYHCIICHUS] YCKOPEHUSI. PaBHOYCKOPEHHOM JIBIDKEHUS, YCKOPEHHS, JICUCTBHSI B HOBOM CcKaMbsl, Opycok
padora Ne 1 EnuHUIBI YCKOPEHHS. JBIDKEHHH, (uznueckuii CMbICI yueOHOM MatepHase B JAepeBSIHHBIIA,
Yckopenne — YCKOpPEHUHU. €IMHULL U3MEPEHUS COTPYJHUYECTBE C 3JIeKTPOHHBI
BEKTOpHasl (pr3ryecKas Hay4uts: YCKOPEHHUSI. YUUTENEeM. CeKyH/I0Mep ¢
Benu4uHa. Pacuér pacCYUTHIBATHL YMeThb: IPpUBOIUTH Ilo3HaBarenbHbIE: JaTYHKAMH,
CKOPOCTH YCKOpEHHE Tela Ipu MpUMEpPBI OIPEENATh MOHATHS, MAarHUTOYNPaBJIsieM
PaBHOYCKOPEHHOT'O PaBHOYCKOPEHHOM IPSIMOJIMHEWHOT O UCIIONb30BaTh 3HAKOBO- ble TePKOHOBbIE
HPSAMOJIMHEHHOT O HPSAMOJIIMHEHHOM PaBHOYCKOPEHHOTO CHMBOJTMUECKHE AATYNKHA
JBYDKCHUSL. JBIKCHUH, JBIDKCHUS, CpEICTBa, B TOM YHCIIE CeKyHJIoMepa
JlabopaTopHast padota UCIIOJNIB3YS OIPEAENATh MOLY/Ib U MOJIENTH M CXEMBI IS
Ne 1. «M3yuenue aHAJIMTUYECKUH U HarpasJIeHHE BEKTOPa pelieHus 3a1a4
PaBHOYCKOPEHHOT O rpaduueckuii YCKOpEeHHUs
MIPSAMOIMHEHHOT O METO/Ibl; CTPOUTH,
JBIDKCHUSD YUTaTh U
aHaJIM3UPOBATh
rpaduku
3aBHCHMOCTH
CKOPOCTH H
YCKOpEHUS OT
BpPEMEHH
JlaGopaTtopHast OTHOIIEHNE TyTEH, Hayuuts: uzmepsrts YMeTh: onpeaensiTh PerynsituBHbie: CamMOoCTOATETHHOCTD B IITaTus
pabota Ne 2 MIPOXOANMBIX TEJIOM 32 YCKOpEHHE Tela MpH yCKOpeHHe IUITAHUPOBATh CBOH MPHUOOPETEHNN HOBBIX 1a00paTOPHBIH,
TI0CIIEI0BATENbHbIC ero PaBHOYCKOPEHHOTO JIEUCTBHS B 3HAHWUH U MeXaHWJIecKast
paBHbIE IPOMEKYTKH PaBHOYCKOPEHHOM JBIDKCHUS TIPU COOTBETCTBHH C MPaKTHYECKNX CKaMbsl, OpyCOK
BpemeHu. JlabopaTopHas MIPSAIMOJIMHETHOM TIOMOLIM CEKYHJIOMEpPaA | MOCTaBJICHHOM 3aaayeil YMEHUI JIEPEBSIHHBIH,
pabora Ne 2. JIBHKEHUU Y JINHENKY; U YCIIOBHSIMU €€ 3IEKTPOHHBIN
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

Ucnonbs3zoBanue
MPOrpaMMEI OCHOBHOTO 0011Iero o0paszoBanus (B cootBercTBUH ¢ DI'OC)
v 000pyIO0BaHUS
YHuBepcanbHble yueOnsie aeiicteust (YY)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
/Tt coziepKaHue ypoka IIpenmeTHBIC pe3yIbTATHL: THHOCTHEC
pe3yNIbTaThI PETYISATHBHEIC,
pe3yNIbTaThI
KOMMYHHKaTHBHEIC,
TI03HABATENILHbIC
«HccnenoBanue 3aIHCHIBATh peanu3anum. CEeKyHJIOMEp C
PaBHOYCKOPEHHOT O MOTYYECHHBIN KoMMyHHKaTHBHBIE: JATYUKAMH,
TPSMOJTUHEHHOTO pe3ysbTaT B BHJE OpPraHU30BHIBAThH MarHUTOYIPABIISIEMbI
JIBUOKCHUSD TaOJTHUIIBI, yueOHOe € TepPKOHOBBIE
(dhopmynrpoBaTh COTPYIHUYECTBO H JATYUKU
BBIBOJI O BBITOJTHCHHOM COBMECTHYIO CEKyHJIOMEpa
paborte u JIESITEIBHOCTD C
aHaJIM3UPOBATh YUHUTENEM H
MOJTyYeHHbIC CBEPCTHHKAMH;
Pe3yJIbTaThI paboTtath
I/IHJII/IBI/I}IyaJ'lI)HO nuB
rpymnmne
3. JBusKkeHMe Tesia JIBmxeHue Tena npu Hayuwurts: 3HaTh: OHITHE PerynsarusHsle: CaMOoCTOATETFHOCTD B ®ponTanpHas
noJ xeiicTBueM JEUCTBUH CHJIBI TPEHUSI. HCCIIEIOBATh PaBHOJCUCTBYIOIIEH | YYUTHIBATH BHIJCICHHBIE | NPUOOPETEHUH HOBBIX nabopaTopHast
HECKOJIBbKHX CHJI. TopMo3HOI ITyTh. 3aBHUCUMOCTH CHJIBI CHJIBL, CHJTBI TPEHHUSL. YUUTENEM OpUEHTHPHI 3HAHUH U pabora Ne 1
®poHTaIbHBIE JIBrKeHNe CBA3aHHBIX TPEHUS CKONBXKEHUA | YMETh: pemaTh 3a1auu JICHCTBUS B HOBOM MPAaKTUIE "CKUX «3yuenne
J1aGopaTopHble TeJl B BEPTUKAIHHOM OT TUTOIIA TN CO- Ha JIBIDKEHHUE TeJla 1ojl | y4eOHOM MaTepuale B yMeHUH’ JIBIODKEHUS Tela pu
padoThI IJIOCKOCTH. JIBM>KEHHE | IPUKOCHOBEHMS TEN U JIECTBUEM COTPYAHUYECTBE C JIECTBUM CHJIBI
CBSI3aHHBIX TEIl B CHJTBI HOPMAJIEHOT'O HECKOJIBKUX CHJI YUUTENEM. TPEHUS»:
TOPU30HTAIIBHOM JIaBJICHUS; IPUMEHSITh Ilo3HaBatenbHbIE: JIepEeBSIHHBII OPYCOK,
TIOCKOCTH. MIOJTyYeHHBIE 3HAHUSA OIIPENIeNIATh MOHITHA, Ha0Op rpy30B,
®poHTaNBHAS K PEIICHHIO 3319 HCTIONTE30BATh 3HAKOBO- MEXaHUIecKast
nmabopaTtopHas pabora Ne CHUMBOJIMYECKHE CKaMBb#,
1. «3ydenne qBUKEHUS CpeIcTBa, B TOM YHCIIe JTUHAMOMETD.
TeNa Ipy IeHCTBUU CHIIBI MOJIENTN ¥ CXEMBI, IS ®ponTanpHas
TpeHus». OpoHTaNbHAS pelIeHns 3a1a4 nmabopaTopHas
nabopaTtopHas padota Ne HCTIONTE30BATh 3HAKOBO- pabora Ne 2
2. «M3ydyeHue NBUKCHUS CUMBOJIMYECKHE «3yuenue
CBSI3aHHBIX TEID» CpeCTBa, B TOM YHCIIe JIBYDKEHUS
MOJIEITN ¥ CXEMBI, IS CBSI3aHHBIX TEID:
perIeHns 3ama4q IITaTUB
71a60paTOPHBIA,
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

Ucnonbs3zoBanue
MPOrpaMMEI OCHOBHOTO 0011Iero o0paszoBanus (B cootBercTBUH ¢ DI'OC)
v 000pyIO0BaHUS
YHuBepcanbHble yueOnsie aeiicteust (YY)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
/n cofiepKaHue ypoka [penvernbie pe3yJIbTATBL JInuHOCTHBIE
pe3yNIbTaThI PEryIIATHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHBIE,
TI03HABATENILHbIC
MeXaHW4ecKast
CKaMbsl, OpyCcOK
JIepeBSHHBII,
3JIeKTPOHHBIM
CeKyHIoMep ¢
AATYUKAMH,
MarHuTOyIpaBJisieM
ble TePKOHOBBIE
AATYMKH
CeKyH/I0Mepa,
Ha00p rpy30B, OJI0K
HENOABM)KHBIN, HUTh
Mexanunueckue KoaeOanus i BOIHBI. 3BYK (16 1)
4. KonebarensHoe KonebarensHoe CdopmupoBatb 3HaTh: olpeeIcHIe PerynsarusHsle: CaMOoCTOATETFHOCTD B JemoncTpanuu
nsiwkenue. [lepuon | nBwkenue. Konebanus 3HaHUS O KoJIe0aTeNnbHOr0 YUHUTBIBATH BBIJCJICHHbIE | MPUOOPETEHUH HOBBIX «Konebanus
KoJeOaHui IaPHKA, TIO/IBEILICHHOTO KoJe0aTenbHOM JIBIDKEHUSI, €ro YUHUTENEM OPUCHTHPBI 3HAHUI U HUTSTHOTO MasiTHUKA
MasiTHUKA Ha HuTu. Konebanus JIBIDKEHUH U €T0 MPUYUHBL, TApaMETPbI JICUCTBHSI B HOBOM MPaKTHYECKUX U CBOOOIHBIE
MIPY>KUHHOTO MasiTHUKA. XapaKTEePUCTUKAX. KoJIe0aTeNnbHOr0 yueOHOM MaTtepHaje B YMEHHI KoJe0aHus rpy3a Ha
XapakTepucTUKU Hayuutb: 00BsACHATH JIBIDKCHUSI, €ITUHUIIBI COTPYIHHUYECTBE C HIPYXHUHE»:
KoJIeOaTeIbHOrO npotecc Kojebanuit U3MEpeHUs YUHUTENEM. KOMITBIOTEP, JaTYHK
JIBIDKEHUSI: CMEIIICHHE, MasITHUKA; (u3NUECKUX BEIHYKH, [To3HaBatenbHbIE: YCKOpEHHS,
aMILTUTY/IA, TIEPUOI, HCCIIeI0BATh XapaKTePU3YIOIINX OIPEICNATh MTOHATHS, HMHTEpaKTHBHAS
4acToTa KOJIeOaHU. 3aBUCHMOCTb TIEPHOJIA KoJebaTenbHoe UCIIONB30BaTh 3HAKOBO- JIOCKa WMJIH DKPaH ¢
EnuHuip: 5TUX BeauynH. | KojaeOaHW MasTHHKA JIBIDKCHUE. CHMBOITHUYECKHE MPOEKTOPOM JUIst

CBs3b 4aCTOTHI U
reproa KojaeoaHmit™.
MareMaTudeckuit
masTHUK. [lepuon
KoJieOaHui
MaTEeMaTUYECKOr0 U
MIPY>KHHHOTO MasgTHIUKOB

OT €ro JUINHBI U
AMILTUTY/IbI
KoJie0aHuit;
BBIYHCIIATE
BEJTNYMHEI,

XapaKTepU3yme

KosebaTenbpHoe
JIBIDKEHIE

YMeTsb: onpenensTh
MIEPUOJ] K YaCTOTy
KoJieOaHui

CpeIcTBa, B TOM YHCIIe
MOJIETN B CXEMBI IS
petIeHns 3ama4q

JEMOHCTpaIUH
rpaduKoB, IITATUB C
KperexxoM, Habop
MPYXHUH pa3HOil
JKECTKOCTH, HabOp
rpy3oB o 100 r rpy3
C KPIOYKOM, JICTKask 1
HE pacTsDKuMast HUTb,

61



[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON
IporpamMMBI OCHOBHOT0 0011iero oopa3osanus (B coorBercTBrr ¢ PI'OC) Henoms3osanue
v 000pyIO0BaHUS
YHuBepcanbHble yueOnsie aeiicteust (YY)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n coziepKaHue ypoka [IpeamerHbie Pe3yJIbTaThL: JIHYHOCTHBIC
pe3yNIbTaThI pETyIISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHBIE,
TI03HABATENILHbIC
pyJeTka
5. | Marematuueckuii u MexaHunueckue CdopmupoBatb 3HaTh: olpeseIeHne PerynsarusHsle: CaMOoCTOATENTFHOCTD B JemoHcTpanuu
TIPY>KHUHHBIN KoJe0aHusl. 3HaHUA O KoJIe0aTeNnbHOrO YUHUTBIBATH BBIJIETICHHbIE | PHOOPETEHUH HOBBIX «Konebdaunus
MasITHUKH KonebarenpHast KoJe0aTenbHOM JIBIDKEHUSI; YTO COOOi YUHUTENNEM OPUCHTHPBI 3HaHUH U HHUTSHOTO MasiTHHKA
cucTeMa. JIBIDKEHUH, MPE/ICTABIISIOT JICUCTBHSI B HOBOM MPaKTHYECKUX u cBOOO/IHBIE
MaTtemaTudecKuit MaTeMaTU4ECKOM U MaTeMaTHUYECKHil yueOHOM MaTepuase B yMeHui KoneOaHus rpy3a Ha
MasaATHUK. KOHC6aHI/IH MPpY>KUHHOM MAasITHUK, l'[py)KI/IHHI:Jﬁ COTPYAHHUYECTBE C PYXUHE»: aTIUK
MAaTEMATHUYECCKOI'O MasaTHUKaAxX. Hay‘-II/ITbZ MAasITHUK, CBO60}1HLIC YYUTEIIEM. YCKOpEHM, IITaTHUB C
MasTHuKa. CBOOOAHBIE | OOBACHATH KOJCOAHMUS KojieOaHusl, [To3HaBaTenbHBIC: KpeIeskoM, Habop
kosebanus. CMelneHue u MasTHHUKA; FapMOHUYECKHE OIPEAEHATH MOHATHS, Ipy30B, HUTh, HAOOP
aMIUTUTYIA KOJIcOaHHH. aHaJIM3UPOBATH KoJieOaHus;, €0371aBaTh 0000IIEHHS, IPY>KUH
IIpy>XUHHBII MasTHUK. YCIIOBUS oIpeeeHNs yCTaHaBIIMBATh
Konebanus npyxHHHOTO BO3HUKHOBEHMS CMEIIEHUS U aHaJIOTUU
MasITHUKA. CBOOOZIHBIX aMILTUTYBI
I'apmonnueckue KoJebaHuit KoneOaHui.
KonebaHus MaTEMaTHYECKOr0 U YMeThb: OOBSICHATH
MIPY>KUHHOTO YCTaHOBIICHUS
MasTHHKOB KonebaHuit
HPYXHUHHOTO U
MaTeMaTH4eCcKOro
MasITHUKOB, IPUYHHY
3aTyxaHus KOJIeOaHui
JlaGopaTopHasi 3aBHCHMOCTB [1EPHOJA Hayuawnts: YMeTb: cobupaTh Perynsatusnsle: CaMOCTOATENBHOCTD B JlaGopaTopHast
padora Ne 4 KoneOaHui HCCIIE0BATh YCTaHOBKY TI0 IUIAHUPOBATh CBOM pUOOpETEeHNN HOBBIX | padora «3ydyeHue
MaTeMaTHIeCKOro 3aBHCHMOCTb IIEPHOJa | OIMCAHHIO; IPOBOANTH JIEUCTBHSA B 3HAHWH U KoJiedaHuii rpy3a
MasTHHUKA OT JUTHHBI KoneOaHui MasTHUKA HaOIOIeHNA COOTBETCTBHH C MPaKTHYECKUX HA MPYKHHE»:
HUTH, HE3aBUCUMOCTh OT €ro JJIMHBI U KoneOaHui; I3MEPATh | TIOCTABICHHOM 3a1auen YMEHUHI KOMIIbIOTEP,
OT aMIUTUTYIBI AMIUTUTY/BI MEPHOJ ¥ 9aCTOTY W YCIIOBUSIMU €¢ JATYUK YCKOPEeHus,
Koe0aHUi 1 MacChl KoJie0aHuit; KoJieOaHui peanu3anum. IITATHB C
rpy3a. 3aBHCHMOCTb HCCIIEe0BATh MaTEMaTHIECKOTo 1 Ilo3HaBatenbHbIe: KpernexoM, Hagop
reproa KoneOaHui 3aBHCHMOCTb NPY>KHHHOTO OCYIIECTBIISITH MPYKUH pa3Hoii
MIPY’KUHHOTO Teproza KoneOanui MAasITHUKOB; (pukcarro JKECTKOCTH, Ha0Op
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[TnanupyeMble pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMEI OCHOBHOTO 0011Iero o0paszoBanus (B cootBercTBUH ¢ DI'OC)

YHuBepcanbHble yueOnsie aeiicteust (YY)

Hcnonp3oBanue
000pyIO0BaHUS

No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n cofiep)KaHue ypoka IIpenmertHsie Pe3yJIbTaThL: JIHYHOCTHBIC
pe3ynbTaThl pETyIISTHBHBIE,
pe3yabTaThI
KOMMYHHKaTHBHBIE,
MI03HABATEJIbHBIC
MasITHUKA OT KECTKOCTH MPYKUHHOTO OOBSICHATh HHpOpMAIIUH 00 rpy3oB 1o 100 r.
NPYXHHBI © MacChl MasiTHUKA MOTy4YeHHbIe OKpY’KaroIIeM MHpE C JlabopaTtopHas
rpy3a 1 HE3aBUCUMOCTh OT Macchl Ipy3a 1 pe3ynbTaThl MIOMOIIBIO pabora «/3yuenne
OT aMIUTUTYIBI KECTKOCTH UHCTPYMEHTOB KoneOaHuit
KOJIeOaHU. NP YKHUHBI UKT. HUTSHOT'O
JlabopaTopHast pabota KommyHMKaTHBHBIE: MasiITHUKAY:
Ne 4. «3ydenue OpPTraHU30BBIBAaTh KOMIIBIOTEP, AaTUHK
KoJe0aHuit yueOHOe YCKOpEHHSI, TPY3 ¢
MaTeMaTH4YeCKOro COTPYAHUYECTBO KPIOUKOM, JICTKas U
U IPY>XUHHOI'O 1 COBMECTHYIO HEpaCTsHKUMas
MasATHHUKOB)) JACATCIIBHOCTD C HHUTD, PYJICTKA
yUHUTENEM
U CBEPCTHUKAMU;
paborath
WHIUBUIYalIbHO
U B TpyInIe
7. 3Byk. UcTouHnku HcrouyHnky 3ByKa. Coopmupoathb 3HaTh: HCTOYHUKOM PerynsarusHsie: Pa3BuTue JdemoHcTpauus
3BYKa YacToTa 3ByKOBBIX 3HaHUA O 3BYKE. 3BYKa SIBJII€TCS TF000€ | YUHUTHIBATh BBIICICHHBIC MI03HABaTEIBHOTO «3ByKOBBIE
koneOanuit. I'onocoBoit Hayuurs: TENO0, COBEPIIAIOILEE YUUTEIEM OPUEHTUPBI uHTEpeca K pr3uKe BOJIHBI»:
anmnapar yejgoBeKa aHaJIM3UPOBATh KosneOaHus ¢ JIEUCTBHS B HOBOM KOMIIBIOTED,
YCTPOHCTBO YacTOTaMU 3BYKOBOTO y4eOHOM MaTepuaie B NPUCTABKA-
TOJIOCOBOTO anmapaTa | AWala3oHa; AUANa3oH COTPYIHHYECTBE C ocuusorpadg,
YeJI0BeKa; paboTaTh ¢ YJacTOT 3BYKOBBIX YUHUTENEM. HHTEePaKTHBHAasI
vHpOpMaNUeH mpu KoneOaHnit ITo3HaBaTenbHbIE: JA0CKa MJIH IKPAH ¢

IIOATOTOBKE CO-
OOIIIEHUA

OIPEICNATh MTOHATHS,
HCIIOIB30BaTh 3HAKOBO-
CHMBOIIMYECKUE
CpE/ICTBA, B TOM YHCIIE
MOJIEIH B CXEMBI IS
peIIeHns 3a1a9 e
peanu3anum.

MPOEKTOPOM s
AeMOHCTpaUU
rpaguxos,
3BYKOBOM
reHeparop,
JAMHAMHK
HU3KO0YACTOTHBIM
HA NOJCTABKE,
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON
IporpamMMBI OCHOBHOT0 0011iero oopa3osanus (B coorBercTBrr ¢ PI'OC) Henoms3osanue
v 000pyIO0BaHUS
YHuBepcanbHble yueOnsie aeiicteust (YY)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
n/n coziepKaHue ypoKa [IpeamerHbie Pe3yJIbTaThL: THHOCTHEC
Pe3yJIbTaThI pETyIISTHBHBIE,
pe3yNIbTaThI
KOMMYHHKaTHBHBIE,
TI03HABATENILHbIC
MHKPOGdOH,
KaMepToH Ha
Pe30HATOPHOM
SIIIAKE
DnexTpoMaruutHoe mose (24 4.)
8. SBienne OnsiTel Dapanest. CdopmupoBatb 3HaTh: ompeeIcHne PerynstuBHbIe: YOexaEHHOCTh B JeMoHcTpanus
IJIEKTPOMArHUTHO SIBneHue 3HAHUs O SABJICHHUHU TOHSITHM: Y4YUTBIBATH BbIACIICHHBIC BO3MOXHOCTH «SIB1eHme
i HHAyKOMH. SIIEKTPOMATHUTHOM 3JIEKTPOMarHUTHOM DJICKTpOMarHuTHas YUHUTEIEM OPUCHTUPDI MO3HAHUS TPUPOILI 3JIeKTPOMATHUTHOM
MaruuTHbIi WHAYKIUHA. WUHAYKLUH, WHIYKLU, JICHCTBUS B HOBOM MHAYKIHA»:
MOTOK WHAYKIMOHHBIN TOK. MarHMTHOM TIOTOKE. WHJYKIMOHHBIH TOK; yueOHOM MatepHase B AATYHK
MarHuTHbIH IOTOK. Hayuuts: (opMyITy MarHUTHOT'O COTPYIHHYECTBE C HaNPsSKeHN,
EnnnHuna MarauTHOrO aHaJIM3UPOBATh MIOTOKa; YUHUTENEM. COJICHOM],
noroka. I'enepaTop SIBJICHUE (yHIaMeHTaJIbHbBIE Ilo3HaBarenbHblE: NOCTOSIHHbIH
MOCTOSIHHOT'O TOKa AJIEKTPOMArHUTHOM (M3HYECKHE OTIBITHI OIPEENATh MOHATHS, M0JIOCOBOIi MATHMT,
UHIYKIIUH; OOBACHSITH Dapagesi. co371aBaTh 0000LICHNS; Tpyoka IIBX,
YCTPOMCTBO U YMeThb: OOBSICHATH [IOHMMATh pa3IUuyHs KOMILJIEKT
MIPUHLIUT JEHCTBUSA SIBJICHUE MEKIY UCXOIHBIMU MPOBOAOB
reHeparopa 3JIEKTPOMarHUTHON (axTaMH U TUIIOTE3aMHU
MIOCTOSTHHOT'O TOKa WHIYKIIH; JUISL UX OOBSICHEHUS,
OIpEeIENIAT TEOPETHIECKUMHU
HEWU3BECTHBIC MOZIEISIMU H
BEJINYMHBI, BXOJSIINE | pealbHBIMU 00BEKTaMH
B (hopmyiy
MarHUTHOTO IOTOKa
9. IlepemenHbIii Ilepemennsrit CdopmupoBats 3HaTb: OIpE/CIICHNE PerynsarusHsie: YOexxaeHHOCTh B JdeMoHcTpanus
IJIEKTPUYECKHUIA JIEKTPHUIECKUI TOK. 3HAHUA O MIEPEMEHHOT0 YUUTHIBATh BBIZICTICHHBIC BO3MO)KHOCTH «A3mepeHue
TOK [epnoanaeckue TIepeMEHHOM 3JEKTPUYECKOTO TOKA; YUUTEINEM OpPHUEHTHPHI TIO3HAHUS PUPOIBI XapaKTepUCTHK
WM3MEHEHHMS CHIIBI TOKA M | 3JIEKTPHYECKOM TOKE. YCTPOHCTBO H JICUCTBHS B HOBOM TepeMEHHOro
HaNpsDKEHNS HayuuTb: HaOIROIATH TPUHLAT JeHCTBUS y4eOHOM MaTepHaie B TOKa»:
TIepEMEHHOTO MOTy4eHHe reHepaTopa COTPYAHHYECTBE C JABYXKaHaJbHast
IIEKTPUUIECKOTO TOKA. MePEeMEHHOr0 TOKa MIEPEMEHHOT0 TOKa. YUUTENEM. NMPUCTABKA-
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[Tranupyemble pe3ynbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON

Ucnonbs3zoBanue
MPOrpaMMEI OCHOBHOTO 0011Iero o0paszoBanus (B cootBercTBUH ¢ DI'OC)
v 000pyIO0BaHUS
YHuBepcanbHble yueOnsie aeiicteust (YY)
No Tema OcHOBHOE IleneBas yctaHoBKa MeranpenmeTHbie
/Tt coJiepKaHue oKa IIpenmerHsie €3yIILTAThL:
P yp e pesy JInunocTHBIE
pe3yIbTATHI PETYISATHBHEIC,
PE3YABTATHI
KOMMYHHKaTHBHEIC,
MO3HABATEIILHBIC
I'padux 3aBUCHMOCTH MIPH BPAIICHUHN PaMKH YMeTh: 00BACHSITH ITo3HaBatenbHBIC: ocmyiorpad,
CHJIBI IIEPEMEHHOT'0 TOKa B MarHUTHOM I1OJIC; YCTPOKMCTBO U OIPEICIIATh MOHITHS, 3BYKOBOW
ot BpeMenu. Yactora OITUCHIBATh TIPUHITAI ICHCTBHS co3niaBaTh 00OOIICHHS, reHepaTop, Ha6op
TIEPEMEHHOIO TOKA. YCTPOKMCTBO U reHeparopa yCTaHaBJIMBATh TIPOBOIOB
AMIUTHTYIHOE U TIPUHIIMTT JCHCTBHS MIEPEMEHHOT0 TOKa AHAJIOTHH

JIeNCTBYIOIIeE 3HAUCHUS
CHJIbI TOKA U
HaIpsHKeHUs ™.
I'enepatop nepeMeHHOro
TOKa

reHeparopa
MePEMEHHOr0 TOKa

HIpudTom Bbie/eHbI YPOKH, IPOBOAUMBIE ¢ 000pynoBanneM «Todyka pocra»
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