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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas nmporpamma pa3paboTaHa Ha OCHOBE MPHUMEPHON paboueil mporpammsl Mo
¢u3nKe B COOTBETCTBMU C TPeOOBaHMAMHU K pe3yJbTaTaM OCHOBHOTO OOILIEro oOpa3oBaHMA,
npejncTaBieHHbIX B DepepanibHOM  TOCYJApCTBEHHOM — 0Opa3oBaTEeNbHOM  CTaHIapTe
OCHOBHOTO 001ero o0Opa3oBaHUs, B OCHOBHOH 00pa30BaTeNbHOM MporpaMMe OCHOBHOTO
obmero oopazoBanuss MBOYCOIII Ne5 u B cooTBercTBUM ¢ yueOHBIM M1anHoM MBOYCOIII
Ne5. TIporpamma opreHTHpPOBaHA Ha UCIOIB30BAHNE YIEOHO-METOAMYECKOTO KOMIICKTA!

1. 7 xmacc. dusmka. 7 knacc. YueOHuk. Aprop A. B. Ilepsimkun, Mocksa, Jlpoda, 2020 r

2. 8 xmacc. Pusuka § kinacc. Yuebnuk. ABtop A. B. [leposiukun, Mocksa, [Ipoda, 2019 r.

3. 9 knacc. ®usuka. 9 kmacc. Yueonuk. ABrop A. B. Ilepeimkun, E.M. I'ytHuk, Mockga,
Hpoda, 2019 .

Onucanme Mmecra y‘leﬁHOI‘O npeamMmera, Kypca B y‘leﬁHOM IJIaHe:

B yuebnom mmane MBOYCOLL Ne5 Ha u3ydyenue GU3UKU B

e 7 KJacce OTBOIUTCS 2 y4eOHBIX yaca B HEJeN0, 68 4acoB B rof,

e 8 KJlacce OTBOAMTCS 2 y4eOHBIX Yaca B HEJEN0, 68 4acoB B roj,

e 9 Kkyacce orBoguTCs 3 yueOHBIX yaca B Hefenmo, 102 gaca B rof.
Bcero yacoB Ha ypoBHE OCHOBHOTO 00111er0 oOpa3oBaHus 238 4acos.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPEIMETA
JINYHOCTHBIMHU pe3y/ibTaTaMHu 00yueHHs (pU3MKe B OCHOBHOM LIKOJIe SIBJISIIOTCH:

1. C(bOpMI/IpOBaHHOCTI) IMMO3HAaBATCJIIbHBIX HHTCPECOB, NHTCIUICKTYAJIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH yHamuxcs;

2. yOex1eHHOCTh B BO3MOKHOCTH [T0O3HAHUS IIPUPO/Ibl, B HEOOXOIUMOCTH Pa3yMHOTO
MCIIOJIb30BaHUs JOCTHKEHUH HAyKH U TEXHOJIOTHM JUIs NalbHENILIErO Pa3BUTHS YEJI0BEUECKOTO
oOuiecTBa, yBa)KEHHE K TBOPILIAM HAyKH M TEXHUKH, OTHOILIEHUE K (PU3UKE KaK DJIEMEHTY
00111€4eNI0BEYECKON KYIbTYpPHI;

3. cCaMOCTOSITENILHOCTh B IPUOOPETEHNH HOBBIX 3HAHUM U MPaKTUUYECKUX YMEHU;

4. TOTOBHOCTH K BBIOODPY )KM3HEHHOTO MTyTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEPECAMH U
BO3MOXKHOCTSIMU;

5. MoTuBanus 00pa30BaTENbHON IEATEIHHOCTH IKOJIHLHIUKOB HA OCHOBE JTMYHOCTHO
OPUEHTHPOBAHHOTO MOAX0/A;

6. hopMHpoOBaHKe IEHHOCTHOTO OTHOIICHUS APYT K APYTY, YUYUTEII0, aBTOPaM OTKPBITHIA U
M300peTeHmH, pe3ybTaTaM O0ydeHHUS.

MeTtanpeaMeTHbIMH pe3yJIbTaTAMH 00y4eHHsl (PU3HKe B OCHOBHOM IIKOJIe SIBJISIIOTCS:

1. oBaileHNE HaBBIKAMH CaMOCTOSITEIBHOIO IPUOOPETEHHSI HOBBIX 3HAHUMN, OpTaHU3aluN
yueOHOM NesTeNbHOCTH, TOCTAHOBKH 1IeJIeH, TITAaHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH
PE3YIbTAaTOB cBoei JACATCIBbHOCTH, YMCHHUAMU NPEABUACTE BO3MOXHBIC PE3YJIBTAThI CBOUX
JEeHCTBHI;

2. MOHUMAaHHE PA3INYUN MEXKTY UCXOIHBIMU (DaKTaMH M TUIIOTE3aMH JIJIsi UX OOBSICHEHUS,
TEOPETUUYECKIUMH MOJCITISIMU U peaTbHbIMUA 00BEKTaMH, OBJI/ICHUE YHUBEPCATbHBIMU Y4€OHBIMU
JEHCTBUSIMHU Ha TIPUMEPax THIOTE3 JIJIs1 OOBSICHEHHS N3BECTHBIX ()aKTOB U IKCIIEPUMEHTATBHON
MIPOBEPKHU BBIIBUTAEMBIX THUIIOTE3, pa3pab0TKU TEOPETHUECKUX MOJIENEH MPOIECCOB UITN
SIBIICHHUI,

3. dopMupOBaHHE YMEHUI BOCIIPUHUMAThH, TiepepadaThiBaTh U MPEIbIBIATH HHPOPMAIIHIO B
CJIOBECHOM, 00pa3HOM, CUMBOJIMYECKOH (hopMax, aHATU3UPOBATh U TIepepadaThIBaTh



HOJ'IyLIeHHYIO I/IH(i)OpMaL[I/IIO B COOTBETCTBHMU C ITOCTAaBJICHHBIMU 3aJa4aMu, BbIACIATE OCHOBHOC
CoJIepKaHue MPOYUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI Ha IIOCTABJIICHHBIC BOIIPOCHI U
W3JIaraTh €ro;

4. an06peTeHHe OIIbITa CaMOCTOATCIBHOI'O ITIOMCKa, aHaJIn3a 1 0T6opa I/IH(i)OpMaLII/II/I C
HCIIOJIb30BAHHUEM PA3JIMYHBIX UCTOYHUKOB U HOBBIX PIH(i)OpMaLII/IOHHBIX TEXHOJIOTHi JJIsL
pPE€UICHUA ITIO3HABATCIIBHBIX 3a/1a4;

5. pa3BUTHE MOHOJIOTUYECKON U JUAIOTMYECKON pedH, YMEHHUs BbIpaXkaTb CBOU MBICIIU U
CIOCOOHOCTH BBICIYIIUBATh COOECEIHUKA, [IOHUMATh €r0 TOUKY 3pEHHsI, IPU3HABATh IIPaBO
JApYroro 4ejJ0BeKa Ha MHOE MHECHHUE;

6. OCBOEHHE PHUEMOB JICHCTBHI B HECTAHAAPTHBIX CUTYALUSIX, OBJIAJCHUE IBPUCTUICCKUMH
METOJIaMH pelIeHUsI Ipo0IeM;

7. bopMupoBaHHE YMEHU paboTaTh B IPYIIE C BHITOJTHEHUEM PA3TUYHbBIX COLIMABHBIX POJICH,
MPEJICTABIISITh U OTCTAUBATh CBOM B3TIISAIBI U YOCKICHHUS, BECTH TUCKYCCHIO

IIpenmeTHble pe3yJibTaThl 00yueHHs (pU3MKe B OCHOBHOM IIKOJIE SIBJISIIOTCS:

BbINYCKHUK HAYYHTCS:

coOnrofarh IpaBuwia OE30MaCHOCTH M OXpaHbl TpyAa IpU padbore C Y4eOHbIM HU
1a060paTOPHBIM 000PYIOBAHHEM;

MOHUMATh CMBICII OCHOBHBIX (DM3MUYECKUX TEPMHUHOB: (PHU3UYECKOE TeNo, (PU3NYECKOEe
sBIleHUE, PU3nUecKas BeIMYMHA, SAMHHUIIBI H3MEPEHNUS;

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PELIUTh MPH MOMOIIH (GU3UYECKUX METOJIOB;
AQHAIN3UPOBATh OT/EJIbHBIE 3Talbl IMPOBEIEHUS HCCIEIOBAHUM W HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIBITOB;

CTaBUTh ONBITHI 110 MCCIEAOBAHNIO (PU3MUECKUX SIBICHUN WM (PU3MUECKUX CBOWMCTB TeEJ
0e3 MCIoNb30BaHMSI NMPSIMBIX U3MEPEHH; MpH 3TOM (OpMYyIUpOBaTh MpodiIemMy/3anavy
y4eOHOr0 HKCIEPUMEHTa; COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYAOBaHHS;
MIPOBOAMTH OMBIT U POPMYITHPOBATH BHIBOIBI.

[Tpumeuanue. IIpu npoBeneHUH Hcciae0oBaHUs (PU3NYECKUX SIBJICHUN W3MEpUTENbHBIC
nprOOPHI UCTIONB3YIOTCS JIUIIb KaK JTaTYUKU U3MEpPEHHUS HU3MUYECKUX BEIUYUH. 3alucu
NOKa3aHUH MPSAMBIX U3MEPEHU B 3TOM cilydae He TpeOyeTcs.

MOHMMATh POJIb KCIIEPUMEHTA B MOTYYEHUH Hay4YHOH MH(pOpManuy;

IIPOBOAMTD MpPSIMbIE U3MEPEHUS (PU3NUYECKUX BEIMUYMH: BpPEMs, pacCTOSIHME, Macca Tena,
o0BeM, cuia, TeMneparypa, artMocepHoe J1aBlieHUE, BIAXHOCTh BO3AyXa, HAIpsHKEHUE,
CWJIa TOKa, PaJUMalMOHHBIN (POH (C HCIONb30BaHHEM JO3MMETpA); MPH ITOM BHIOMpPAThH
ONTUMAJIBHBIA CHOCO0 W3MEPEeHUsT W UCMOJIb30BaTh NPOCTEHIINE METOJbl OLIEHKU
MOIPEIIHOCTEN U3MEPEHUN.

[Tpumeuanue. Jlrobast ydeOHas mporpamma J0JDKHA 00€ClIeYMBaTh OBJA/ICHUE MPSIMBIMU
U3MEPEHUSIMH BCEX MEPEUNCICHHBIX (PU3NUECKUX BETHYHUH.

MPOBOAMTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C HCHOJIb30BAaHUEM
NPSIMBIX U3MEPEHHI: MPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCUPOBATH PE3yNbTAThI
MOJIyYeHHOW 3aBUCUMOCTH (DPU3MUECKUX BEIMYMH B BHJE TaOMUI U rpauKoB, JeaTh
BBIBO/IBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTH KOCBEHHbIE N3MEPEHUS (PU3MUECKUX BEJIIMYMH: MPU BBHIOJHEHUU U3MEPEHUN
coOMpaTh HSKCIEPHUMEHTAIBHYIO YCTaHOBKY, CJeIys MpeUIoKeHHOM MHCTPYKIIHH,



BBIYUCIIATh 3HAYCHHE BEJIMYMHBI U aHAJU3UPOBATh MOJYYEHHBIC PE3YJbTAThl C YYETOM
3aJJaHHOM TOYHOCTH U3MEPEHUN;

e AHAIM3UPOBATH CHUTYallMU NPAKTHKO-OPUEHTUPOBAHHOIO XAapaKTepa, y3HaBaTh B HUX
MPOSIBIICHUE HW3YYCHHBIX (PU3NYCCKUX SBICHHUNA WM 3aKOHOMEPHOCTEH W MPHUMCHSTH
MMEIOIIMECS 3HAHUS I UX OOBSICHEHHUS,

e TIOHMMATh MPHUHIMIBI JCHCTBUS MaIIuH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB, YCIOBUS
X 0€30I1aCHOI'0 UCIIOJIb30BAHUS B IOBCEIHEBHOM KU3HU;

e WCIIOJIb30BaTh NPH BBIOJHCHUH YYEOHBIX 3aJa4 HAYYHO-TIOMYJSIPHYIO JIUTEpPaTypy O
(bU3UYECKUX SBICHUAX, CIIPABOYHBIC MaTepHaibl, pecypchl IHTEpHET.

BbINyCKHUK MOJYYHT BO3MOKHOCTD HAYYUTHCH:

e 0CO3HaBaThb LIEHHOCTb HAYYHBIX HCCIECAOBAHUHA, poJiib (U3UKK B PaCIIMPEHUH
IpeCTaBICHUN 00 OKPYXKAIOIIEM MUPE U €€ BKIIAJ B yIy4IlIEeHUE KauecTBa KHU3HH;

e HCHOJB30BATH MPHEMBbI MOCTPOCHUS (U3UUECKUX MOJIENEH, MOUCKa U (POPMYIUPOBKH
JIOKa3aTeNIbCTB  BBIIBUHYTBIX TMIIOT€3 W TEOPETUYECKUX BBIBOJOB Ha OCHOBE
SMIMPUYECKU YCTAHOBJICHHBIX (aKTOB;

e CpPaBHUBATh TOYHOCTb U3MEPEHUs (PU3MUECKUX BEIUYHH [0 BETMYMHE UX OTHOCUTEIIBHOM
IOTPELIHOCTH ITPU NIPOBEIECHUU NPSAMBIX U3MEPEHUM;

e  CaMOCTOSITEILHO TPOBOAHWTH KOCBEHHBIE HM3MEPEHHSI M HCCIEHOBAaHUS (PUINIESCKUX
BEJIMYMH C HCIOJB30BAaHUEM DPA3JIMYHBIX CIOCOOOB M3MEpeHUs: (U3NYECKHX BEIUYHH,
BbIOMpaTh CpEICTBA M3MEPEHUS C YYETOM HEOOXOJUMOW TOYHOCTH H3MEpEHU,
000CHOBBIBaTh BBIOOp CHOCO0a U3MEPEHMs], aJEKBATHOTO IIOCTaBICHHOM 3ajaue,
IIPOBOAMTH OLICHKY JOCTOBEPHOCTH IOIY4EHHBIX PE3YJIbTATOB;

e BOCIPUHMMATh HH(OpPMAIMIO (UIUYECKOTO COJAEPKaHUsI B  HAYYHO-TIOMYJISIPHOMN
JUTEpaType U CPeACTBAX MAacCOBOM MH(pOpMALNUU, KPUTHUECKH OLEHUBATH MOJYUYEHHYIO
UH(OPMALINIO, aHATU3UPYS €€ Co/iep)KaHue U JaHHble 00 HCTOUYHUKE UH(OpMaIH;

e CO3JaBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHUS O (PU3NUYECKUX SIBICHUAX Ha
OCHOBE HECKOJBKMX MCTOYHHMKOB HWH(pOpMaIlMU, COMNPOBOXKIATh  BBICTYIUICHHE
Ipe3eHTalNel, yYUThIBasi OCOOEHHOCTH ayTUTOPHUHN CBEPCTHUKOB.

2. COAEPXAHHUE YUYEBHOI'O IIPEJIMETA, C YKASAHUEM ®OPM OPIAHU3ALINU

YUYEBHBIX 3AHSATUI, OCHOBHBIX BUJ0B YYEBHOM NESATEJTbHOCTH

dusnueckoe 0Opa3oBaHHE B OCHOBHOM MIKOJIE JIOJDKHO OOecreduTh (popMupoBaHHE Y
oOydaromuxcsi MNPEeJCTaBICHUH O Hay4HOM KapTHHE MHpa — BaXXHOTO pecypca Hay4dHO-
TEXHUUYECKOT'0 Mporpecca, 03HaKOMJIEHHE 00ydaromuxcs ¢ GU3N4ecCKUMH U aCTPOHOMUYECKUMU
SBJICHUSIMU, OCHOBHBIMH MPUHIUIIAMH Pa0OTHl MEXaHU3MOB, BHICOKOTEXHOJIOTUYHBIX YCTPOHCTB
U NpubOpOB, pa3BUTHUE KOMIIETEHUUH B pEHICHUH WH)XCHEPHO-TEXHHUUYECKUX M Hay4yHO-
UCCJIE0BATEIbCKUX 3a/1au.

OcBoenne yuyeOHOro mpenMera «@PH3UKa» HAMPABICHO HA Pa3BUTHE Y OOyYarOIIUXCS
MPEACTABICHUI O CTPOCHHMM, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUSA M JBHUKECHUS MaTEpHUH, Ha
OCBOCHME 00YUAIOMIMMUCS OOIIUX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOIHBIX SIBICHUH, CO3aHne
ycioBud it (OpMHMpOBAHUS — HMHTEUIEKTYaJbHBIX,  TBOPYECKHX, TPaKIAHCKHX,
KOMMYHHKAIIMOHHBIX, NTHPOPMAIIMOHHBIX KoMIeTeHIHi. O0yyaronyecs OBIa/l€i0T HAyYHBIMU
METOJJaMH  PEIEHUs Ppa3IUYHbIX TEOPETHMUECKUX U MPAKTUYECKUX 3a7ad, YyMEHUSIMU
(bopMynupoBaTh THUIOTE3bl, KOHCTPYHUPOBaTh, MPOBOAMTH DSKCIEPUMEHTHI, OLEHUBAaTh U
AHATM3UPOBATH MOJTYYCHHBIE PE3YIIbTATHI, COMIOCTABIATH UX C OOBEKTUBHBIMU PEATTUSMU KU3HHU.



VYuebnsbiit npenMer «Pu3nka» crocoOCcTByeT (POPMUPOBAHUIO Yy OOYUAIOIIMXCS YMEHHI
0e30MacHO HCIONb30BaTh J1abopaTopHOE OOOPYIOBAaHHME, MPOBOAUTH ECTECTBEHHO-HAYYHBIC
UCCJIEIOBAHUS U HKCIIEPUMEHTHI, aHAIM3UPOBATh MOJIYYCHHbBIC PE3YJIbTaThl, MPEACTABIATh U
HAy4YHO apryMEHTHUPOBATh MOJYY€HHbBIEC BHIBOJIBI.

Wzydenne mpenmera «Du3uka» B 4acTu (POPMHUPOBAHUS Yy OOyUYAIONIUXCS HAYIHOTO
MHPOBO33PEHHUSI, OCBOCHHS OOINCHAYYHBIX METOJOB (HAONIOJCHUE, W3MEPECHHE, IKCIICPUMEHT,
MOJICIMPOBAHNE), OCBOCHHS MPAKTUYECKOTO0 MPUMEHEHHS HAyYHBIX 3HAHMK (U3WKW B JKH3HU
OCHOBaHO Ha MEXIPEIMETHBIX CBA3SX ¢ mnpeameramu: «Martemarukay, «HbDOpMaTHKay,
«XUMHUA, «buomorusy, «I"eorpadus», «DKOJIOTHSY, «OcHOBEI 0€e30macHOCTH
KU3HeAeSITeIbHOCTY, «cTopusi», «Jluteparypa» u ap.

dusuka u pusnyecKue MeToAbl U3YyUYeHHUs MPUPOIbI

Oduznka — Hayka o npupoje. Pusnueckue Tena M sBieHUs. HabmroneHwne u onucaHue
buznueckux sBrneHuil. Ounveckuii sKcrepuMeHT. MojaenupoBaHuE SBICHUH U OOBEKTOB
HPUPOJIBL.

Ou3nyeckue BEIUYUHBI U HX HU3MepeHHe. TOYHOCTh U TMOTrPEUIHOCTh H3MEPEHMIA.
MexnyHapoaHas CUCTEMA €AUHULL.

Ousnyeckue 3aKOHbl W 3aKOHOMepHOCTH. Duszuka U TexHuka. Hayunbelii meton
no3HaHus. Poiab Gusuku B GopMUpOBaHUM €CTECTBEHHOHAYUYHON IPaMOTHOCTH.

Mexannuyeckue siBJIeHHs

Mexanunueckoe JABM>KeHHEe. MarepuainbHas TOYKAa KaK MOJAEIb (PU3MUECKOro Tea.
OTHOCHUTENBHOCTh MeXaHuueckoro JBumxeHus. Cucrema orcuera.dPu3nuecKue BETUYHHBI,
HEOOXO/UMBbIE Ul ONMCAHUS JBM)KEHUS U B3aUMOCBS3b MEXIY HUMHU (IIyTh, IEpeMELICHHUE,
CKOPOCTb, YCKOPEHHUE, BpeMs ABM)KEHUs). PaBHOMEpHOE U PaBHOYCKOPEHHOE IpPsIMOJUHEIHOE
IBUKEeHNE. PaBHOMEpHOE nBMXKEHHME IO OKpYyXHOCTU. IlepBblii 3akoH HprooToHa M mHepLus.
Macca tena. ITnotHocts BemiectBa. Cuna. Eqununs! cunbsl. Bropoit 3akon Herotona. Tperuit
3akoH HeroroHa. CBoGoHOE magenue ten. Cuia TsHKeCTH. 3aKOH BCeMUPHOTo TAroteHus. Cuia
ynpyrocti. 3akoH ['yka. Bec Tena. HeBecomocTb. CBSI3b MEXy CUIION TSDKECTH U Maccoil Tena.
Junamometp. PaBHozelicTByromas cuia. Cuna TpeHus. TpeHue cKonbkeHus. TpeHue MmoKos.
Tpenue B Ipupoe U TEXHUKE.

Wmnynbe. 3akoH coXxpaHeHUs: UMIynbca. PeakTuBHOE IBHKEeHHE. MexaHndeckas padora.
MomHocTs. DHeprud. IloTennuanbHas u kuHeTHyeckas 3Heprud. lIpeBpamienne ogHoro Buja
MEXAHUYECKOM SHEPTUHU B APYroi. 3aKOH COXPAaHEHHS MOJTHON MEXAHUYECKOW SHEPTUH.

IIpocTble MeXaHU3MBI. Y CIOBHUS PaBHOBECUS TBEPJOTO Tela, UMEIOLIErO 3aKpEIICHHYIO
OoCb JBWKEHUA. MomeHT cuiibl. [Jenmp msascecmu mena. Peiuar. PaBHOBecHE CUIl Ha phlyare.
Poruaru B TexHuke, ObITy U npupoje. [loaBrukHble u HenoABMKHbIE Oy0oku. PaBeHcTBO padoT
IPU MCIIOJIb30BAaHUU MPOCTBIX MEXAaHU3MOB («30J0TO€ MPABMIIO MeXaHUKW»). Koadpdummenrt
MOJIE3HOT'O IEUCTBUS MEXaHU3Ma.

Hasnenue t1Bepabix Ten. Eaunuiel usmepenus namineHusi. CrocoObl H3MEHEHUs
naBieHus. JlaBnenue xuakocter u razoB 3akoH Ilackans. /aBiaeHue )KUIKOCTH Ha IHO M CTEHKHU
cocyna. Coobmarommecss cocyasl. Bec Bosnyxa. AtMmocdepHoe naBieHue. M3mepenue
atMocdepHoro masienus. OnsiT Toppudennu. bapomerp-anepona. ATMochepHoe TaBIeHUE HA
pa3NMYHbBIX BbIcOTaX. [ MapaBiarueckue MexaHu3Mbl (Ipecc, Hacoc). JlaBneHue KUAKOCTH U Tasa
Ha MOrpyKeHHOE B HUX Teno. ApxumMenoBa cuia. [InaBanue ten u cynoB BozayxomnnaBanue.

Mexanuueckue konebanus. Ilepwox, dwacrora, amruMtyna konebanuil. Pe3oHaHc.
Mexanudeckre BOJIHBI B OJHOPOAHBIX cpeaax. [[nmHa BOIHBL. 3BYK Kak MEXaHUYeCKas BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TenoBble ABJICHUS



Crpoenue BemecTBa. ATOMBI U MOJEKYJbl. TemIoBoe IBUKEHUE AaTOMOB M MOJIEKYI.
Hudbdy3us B razax, >KUIKOCTAX M TBEPABIX Telax. bpoynosckoe osudcenue. BzammonencTre
(mpuTsKEHME M OTTAJIKMBAHUE) MOJEKYJ. ArperarHble COCTOSHUSI BellecTBa. Paznuuue B
CTPOEHUH TBEPABIX T, KUAKOCTEH U T'a30B.

TemoBoe paBHOBecue. Temneparypa. CBsi3b TEMIEPATYPbl CO CKOPOCTHIO Xa0THYECKOIO
JBYDKEHUS yacTull. BHyTpeHHss sHeprus. Pabota u Teruionepenaya Kak CrocoObl M3MEHEHUs
BHYTPEHHEH OHepruu Tena. TemnonpoBogHocTb. KonBekuusa. Msnydenue. IIpumepst
TEIUIONEpelayd B IPUPOAE U TeXHUKE. KonIMuecTBO TEIUIOTHL. Y elbHAs TEIUIOEMKOCTb.
VienbHas TemjuoTa CropaHusi TOIUIMBA. 3aKOH COXpPaHEHMs] M IIPEBpALICHMsS] SHEPrUU B
MEXaHMYECKUX M TEIUIOBBIX Ipoueccax. IlnaBieHne u orBepAeBaHUE KPUCTAUIMYECKUX TEIL
VnenbHas temnora IuiaBieHus. McnapeHne u KoHaeHcauus. llormomieHue »Hepru npu
VCIIAPEHNUN JKUAKOCTH W BBIACICHUE €€ IPH KOHJeHcauuu napa. KurmeHue. 3aBHCHMOCTb
TEMIIepaTypbl KUIMEHHUsI OT JaBJICHUS. YIelbHas TEIUIOTa MapooOpa3oBaHUsS U KOHJCHCAIUH.
Brnaxxnocte Bo3ayxa. Pabota raza mpu pacmmpenuu. [IpeoOpa3zoBaHus SHEpruu B TEIUIOBBIX
MalIMHax (maposasi TypOMHa, IBUraTellb BHYTPEHHEIO CrOpaHusl, peakTUBHbIN ABUrarens). KI1J]
TEIUIOBON MAIUHBI. DKon02uuecKue npoobiemvl UCHOIb30BAHUS MENT08bIX MAULUH.

DJIEeKTPOMarHUTHbIE SIBJICHUS

Onektpuzanusi Qu3ndeckux Tei. BaaumopeiicTBue 3apsokeHHbIX Ten. JlBa pojna
AIIEKTPUYECKUX 3apsiioB. JleIMMOCTb AJIEKTPUYECKOrO 3apsifa. DIEMEHTApPHBIN 3JIEKTPUUECKUN
3apAl. 3aKOH COXpPAHEHHUs SJIEKTpUYecKoro 3apsiaa. I[IpoBOAHMKH, MOIYNPOBOJHHUKU U
U30JIATOPBI  DJICKTPUYECTBA.  DJIEKTPOCKON. ODJEKTPHUUECKOE TI0J€ KAk OCOOBIH  BHI
Mmatepuu. Hanpsoicennocms — anekmpuyecko2o  nojs. JJeicTBUE DIEKTPUYECKOro IO Ha
aNIeKTpUuYecKue 3apsiibl. Konoencamop. nepaus s1eKkmpuiecko20 noJisi KOHoencamopa.

OnexTpudeckuid TOK. VMICTOYHMKHM 3JEKTPUUYECKOrO TOKA. OJIEKTpUYecKas LENb U €€
cocraBHble yacTu. HanpaBnenue u aeicTBus 3ieKTpruueckoro toka. Hocurenu snexrpuueckux
3apsan0B B MeTayax. Cuila Toka. DJIEeKTPUUECKOEe HAIIPSDKEHUE. DIIEKTPUUECKOE CONPOTHUBIICHUE
MPOBOAHUKOB. EMHUIIBI COTPOTUBIIEHUS.

3aBUCHUMOCTb CHJIBI TOKAa OT HampspkeHHs. 3akoH Oma g y4yacTKa LENu. Y JeNbHOE
conporusiieHne. Peocrartel. IlocimenoBaTenbHoe coeauHEeHHE NPOBOAHUKOB. [lapamnensHoe
COEIMHEHUE NPOBOHUKOB.

Pabora snexTpuyeckoro mojs Mo MepeMEIIeHUI0 3JIEKTPUUECKUX 3apsiioB. MolrHocTh
AIIEKTpUYECKOro TOKa. HarpeBaHue NpOBOJHUKOB INIEKTPUYECKMM TOKOM. 3akoH JDkoymns -
Jlenna. DnexkTpuyeckue HarpeBaTelIbHbIE U OCBETUTENbHbIE MPUOOpsl. KopoTKoe 3aMbIKaHuUE.

MarnautHoe nosie. MHAYKIMsST MarHUTHOTO 1oJisl. MarauTHoe nose Toka. OneIT Opcrena.
MaruutHoe 10JIe TIOCTOSIHHBIX MAarHuToB. MarHutHoe 1mosie 3eMiHM. OJIeKTPOMAarHwur.
MaruutHoe nosie KaTymku ¢ TOKOM. [IpumeHeHHe 31eKTpoMarHuroB. J[eficTBUE MarHUTHOIO
MoJIi Ha MPOBOJAHMK C TOKOM M JBHXKYIIYIOCS 3apsbkeHHYro udactuny. Cura Amnepa u cuna
Jlopenya. DneKTpoABUraTellb. SBIeHNE 3JEKTPOMAarHUTHON MHAYKIusA. OnbiTel Papazes.

OneKkTpoMarHuTHble  Kosebauus. Konebamenvnoiti  koumyp.  OnekmpozeHepamop.
Ilepemennviii mox. Tpancgpopmamop. Ilepenada 3NEKTPUUECKOM SHEPrUM HAa PACCTOSHHE.
ONeKTpOMarHUTHbIE BOJIHBI M UX CBOMCTBa. [Ipunyunvl paduocesasu u menesudenus. Bausnue
9NEKMPOMASHUMHBIX USTYYEHUU HA HCUBbIE OP2AHUSMDL.

CBer — »anextpomarHuTHass BoyiHA. CkopocTe cBera. McTOYHMKM cBeTa. 3aKOH
IPSIMOJIMHEMHOIO paclpOCTpaHEHUE CBETa. 3aKOH OTpakeHus ceera. Ilnockoe 3epkano. 3akoH
npenomiieHus: cBeta. JInH3pl. @oKycHOE paccTOsHUE M ONTHYecKasl cuja JuH3bl. M300pakeHue
npeaMera B 3epkaige M JMH3e. Onmuueckue npubopwl. a3 Kak ONTHYECKas CHUCTEMA.
Hucniepcus cBeta. Mnmeppepenyus u ougppaxyus ceema.

KBanToBbIe siBJICHMSI

Crpoenune aromoB. Ilnanerapnas mozaens aroma. KBaHTOBBIN XapakTep MOIVIOMICHUS U
WCITYCKaHHsI CBETa aTOMaMHU. JIMHeHYaThle CIIEKTPBI.

OmnbiThl Pesepdopna.



CocraB aromHoro szapa. IIpoToH, HEWTPOH M 3JEKTPOH. 3aKkOH OHHIITEHHA O
MPOMOPLUMOHAILHOCTY MacChl W DJHEPruu. Jeghekm macc u SHepeus C643U aAmMOMHbIX
s0ep. PagnoaktuBHOCTh. llepuon momypacnana. Anbda-uznyuenue. bema-uznyuenue. I'amma-
uznyyenue. Sfnepuble peakuumu. HMcrounuku osHeprum ConHma W 3Be3ln.  SaepHas
SHEpreTUKa. JKoro2uyecKue npoobemul pabomoi amoMHbIX
anekmpocmanyuti. Jlosumerpus. Bauanue paouoaxmueHvlx u3iyyeHull Ha HCusble OpeaHu3Mbl.

Ctpoenue u 3BoT0ONUA BeesieHHoM

['eonienTprueckass M TreIUMOLECHTpUYECKAs CUCTEMbl Mupa. Duznyeckas mnpupoia
HeOecHbIX Ten ConneuHol cucremsl. [lpoucxoxnenne ConHeuHOM cuctembl. Puznueckas
npupoaa Connua u 38e31. Ctpoenue Beenennoi. DBomtouust Beenennoit. ['nnore3a bosbiioro
B3pbIBA.

IIpoBenenue npsiMbIX u3MepeHuii GU3NYECKUX BeJIUIUH
N3mepenne pasMepoB Tell.

N3mepenne pa3mMepoB MaJbIX TEJl.

W3mepenne maccsl Tena.

H3mepenune oobemMa Tena.

W3mepenue Cuibl.

H3mepenue BpeMeHu npoiiecca, nepruoaa KojaeOaHuu.
N3mepenne temnepaTypsl.

W3mepenue naBieHus BO3ayXa B OaJlIOHE O] TOPIIHEM.
W3mepeHue cuiibl TOKa U €ro peryjinpoBaHuUE.

0. Usmepenue HanpsKeHHsL.

11. U3mepeHnue yriioB najieHus U IPEIOMIICHUS.

12. Usmepenue GOKYyCHOTO pacCTOSIHUS TUH3HI.

13. M3mepenue pannoakTuBHOTO (hoHa.

BOoo~NoO~WNE

Pacuer mo moJiydeHHBIM pe3yJbTaTaM NPSAMBIX H3MePEeHHH 3aBHCUMOr0 OT HUX

napamMerpa (KOCBeHHbIC H3MEpPeHHsl)

1. M3mepeHue IIIOTHOCTH BEIIECTBA TBEPAOTO Tea.
Onpenenenne k03P PULINEHTA TPEHUS CKOIBKEHHS.
Omnpenenenne KecTKOCTU IPYKUHBI.
OmnpeneneHye BBHITATKUBAIOUICH CHUJIBI, JEHCTBYIOIIEH Ha MOTPYKEHHOE B JKUIKOCTh
TEJIO.
5. OmpeneneHre MOMEHTA CUJIBI.
6. M3mepeHne CKOPOCTH PAaBHOMEPHOTO JBMKEHUSI.
7. W3mepenue cpenHeil CKOPOCTH JBHKEHUS.
8
9

o

N3mepenne yCKOpEHHs PaBHOYCKOPEHHOTO JABKEHHS.
Omnpenenenue pabOTHI M MOIITHOCTH.

10. Onpenenenne 4acTOTHI KOJICOAHUH TPy3a Ha MIPY)KMUHE U HATH.

11. Onpenenenne OTHOCUTENILHON BIaKHOCTH.

12. Onpenenenne KOJINIECTBA TETUIOTHI.

13. Onpenenenue yaenbHON TEIIOEMKOCTH.

14. U3mepenue paboThl U MOIIIHOCTH 3JIEKTPUYECKOTO TOKA.

15. M3mepenue conpoTuBICHHUS.

16. OnpeneneHne ONTUIECKOMN CHITBI JTUH3BI.

17. UccnenoBanue 3aBUCMMOCTH BBITAIKHBAIOIIEH CHIIBI OT 00beMa MOTrpyKEHHOM 4acTH OT
TUTOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTH OT TUTIOTHOCTH M MaccChl Teja.

18. UccnenoBanue 3aBUCHUMOCTH CWJIBI  TPEHHS OT XapakTepa IOBEpPXHOCTH, €€
HE3aBUCHMOCTH OT TUTOTIA/IH.



HaOsio1enne siBjleHMi M NOCTAHOBKAa ONBITOB (HA Ka4YeCTBEHHOM YPOBHE) IO

00HapY:KeHHI0 (PAKTOPOB, BIMSIOIINX HA MPOTEKAHUE TAHHBIX SIBJECHUI

Habniogenne 3aBUCMMOCTH Tiepuoja KojeOaHWil Tpy3a Ha HHUTH OT JUIMHBI H
HE3aBHCUMOCTHU OT MAacCCHI.

HaOmoneHue 3aBUCHUMOCTH Iepuoja KojeOaHMM TIpy3a Ha IPYKHHE OT Macchl H
KECTKOCTH.

HaGumtoienne 3aBUCMMOCTH IaBJICHHS T'a3a OT 00beMa M TeMIIEpaTyphbl.

HaGumtoienne 3aBUCMMOCTH TEMIIEPaTyphl OCTHIBAIOLIEH BOJIBI OT BPEMEHH.
HccnenoBanue siBICHUS B3aUMOICHCTBUS KaTYIIKU C TOKOM U MarHuTa.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM MHTyKIINH.

HaGumtonenue sBIeHus: OTpaskeHHS U ITPETOMIICHHS CBETA.

HabumroneHue siBIeHMs TUCIEPCUN.

OOHapy)XeHHE 3aBHUCHMOCTH COIPOTHBIICHUS NPOBOJHHKA OT €ro IMapaMeTpoB U
BEILIECTBA.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B )KUAKOCTH OT 00beMa MOrpyKEHHON YacTu.
HccnenoBanue 3aBHCUMOCTH  OAHOM  (M3WYECKOM BEIWYMHBI OT JPYyrod ¢
Ipe/ICTaBICHUEM PE3YJIbTAaTOB B BUIE TpaduKa M TaOInIbL.

HccnenoBanue 3aBUCHMOCTH MacChl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU NMPHU PAaBHOYCKOPEHHOM JIBHKEHHH 0O€3
HavyaJIbHOM CKOPOCTH.

HccnenoBanue 3aBHCUMOCTH CKOPOCTH OT BPEMEHH M IYyTH NPU PABHOYCKOPEHHOM
JIBUOKCHUH.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS OT CHIIBI 1aBJICHUSL.

HccnenoBanue 3aBUCUMOCTH AehOpMaLuy MIPYKUHBI OT CHIIBL.

HccnenoBanue 3aBUCUMOCTH NEpUOa KoJeOaHU Tpy3a Ha HUTH OT JJTHHBI.
HccnenoBanue 3aBUCMMOCTH NEpHOAA KOJIEOAHUH rpy3a Ha MPYXUHE OT KECTKOCTH U
Macchl.

HccnenoBanme 3aBUCUMOCTH CHJIBI TOKA Y€pe3 MPOBOJIHUK OT HANPSHKECHUSI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€pe3 JJaMIIOUKY OT HaINpsDKEHUS.
HccnenoBaHue 3aBUCUMOCTH yTJila MIPEIOMIICHHUS OT yIJia MaeHHsL.

IIpoBepka 3alaHHBIX NpPeANOJI0KeHUH (MpsiMble U3MepeHusl (PU3MYECKUX BEJINYMH

U CPABHCHUE 3aJaHHBIX COOTHOILEHU MEXKTY HI/[MI/[). HpOBepKa rumnorTes.

1.

2.

4.

[TpoBepka runoTe3bl 0 JTMHEHHONW 3aBUCUMOCTHU JUIMHBI CTOJIOMKA YKUKOCTH B TPYOKe OT
TEMIIEpaTyphl.

IIpoBepka TumoTessl 0 MPSAMOU MPONOPLUOHAIBHOCTA CKOPOCTH IIPU PAaBHOYCKOPEHHOM
JBUKECHHUH NTPONJACHHOMY ITyTH.

IIpoBepka runoTes3sl: MpH MOCIEI0BATEIBLHO BKIKOYCHHBIX JIAMIIOYKU U IIPOBOJAHUKA WU
JIBYX TIPOBOIHUKOB HAIPSHKEHUS CKIIAAbIBATh HEJB3S (MOXKHO).

IIpoBepka npaBuiia CII0KEHUS TOKOB Ha IBYX IapaJlJIEIIbHO BKIIOUYEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOHCTBAMHU U UX KOHCTPYMPOBaHHE

1.

©CoNoR~WN

KoHcTpynpoBanme HakKJIOHHOW MIIOCKOCTH ¢ 3a1aHHbIM 3HaueHueM KII/I.
KoHcTpyrnpoBanue apeomeTpa v UCIIBITAHUE €r0 Pa0OTHI.

COopKa IEKTPUIECKOM MeTH U M3MEPEHUE CHITBI TOKA B €€ PA3IMYHBIX YIaCTKaX.
COopka 2JIeKTpOMarHuTa 1 UCIBITAaHHE ero ACHCTBHUS.

N3yuenune 3IeKTpUIecKoro ABUTATENS MOCTOSTHHOTO TOKA (Ha MOJIEIH).
KoHcTpynpoBaHue 31€KTpOIBUTATEIS.

KoHcTpynpoBaHne MoOAENN TEIECKOIA.

KoHcTpynpoBanue MoAeNH JIOAKHU C 33JJaHHOM IPy30M0IbEMHOCTBIO.

OrieHKa CBOETO 3peHUs U MOAO0P OYKOB.



10. KoncTpynpoBaHue IpoCTeHIIIero reneparopa.
11. V3y4eHnne CBOMCTB N300pa)KEHUS B JIMH3aX.

BHeypquaﬂ JACATCJIBHOCTD
- Ha6J'IIOI[eHI/Ie HHCPTHOCTHU MOHECTEI HA JIUCTEC 6YMaFI/I

- OIpeneNeHre MacChl BO3AyXa B Kiacce M IoMa, CpaBHEHHE
- JoMalHee HaOJI0JeHHe HEBECOMOCTH

- CKOHCTPYHPOBATh U U3TOTOBUTH J103aTOP KHUJIKOCTH

- CKOHCTPYUPOBATh aBTOMATHUYECKYIO TIOUJIKY ISl KYP

- OIpeJeNieHUe IIOTHOCTU COOCTBEHHOTO Teja

- HamKMCaHWE MHCTPYKIMH K (U3ndeckoMy 000py10BaHui0 (OBITOBBIC BECHI, IHHAMOMETP)



KAJIEH/IAPHO - TEMATHYECKOE IUVIAHHPOBAHHE C YKA3AHUEM

KOJIHYECTBA YACOB, OTBOTUMbBIX HA OCBOEHUE KAK/JIOHU TEMBI

7 kaacc (68 4, 2 4 B HeeJ110)

KOJIMYeCTBO
TeMa
4acoB M0 TeMe
1. |BBenenue B pu3uKy 4
2. [lepBoHavanbHbBIE CBEJICHUSI O CTPOCHUU BEIIECTBA 6
3. BzaumozeiictBue Ten 23
4, JlaBiieHME TBEPABIX TEI, )KUIKOCTEN U ra30B 21
5. Pabota u MouHOCTE. DHEprUst 14
Hroro 68
8 kiacc (68 4, 2 4 B Heme110)
KOJIMY€eCTBO
TeMa
4acoB M0 TeMe
1. TemoBbIe sIBIEHUS 12
2. M3meHenue arperaTHOro COCTOSIHUS BEILECTBA 11
3. DNEKTPUYECKUE SIBICHUS 29
4, DIIEKTPOMArHUTHBIC SIBJICHUS 5
5. CBeToBbIC SABIICHUS 11
Hroro 68
9 kiaacc (102 4, 3 4 B Hee/110)
KOJIM4€eCTBO
TeMa
YacoB MO TeMe
1. 3aKOHBI ABIMKEHUS U B3aUMOJEHCTBUS TEN 39
2. Mexanunueckue kojaeOaHus U BOJTHBI. 3BYK. 17
3. |DmexTpomarHUTHOE IMoJe 18
4 CtpoeHre aToMa U aTOMHOTO sijipa. Vcroiib30BaHNe SHEPTHH ATOMHBIX 16
' Azep.
5. Crtpoenue u 3Bosrorus Beenennoit 5
6. [ToBTOpEeHME U 3aKpeIICHHE MTPOUICHHOTO MaTepuaa. 7
Hroro 102




TeMaaneCKoenuaanosaHue

7 kaace

MNnaHupyemble pe3ynbTathl

ocBOEHMA

OCHOBHOWM

obpaszoBaTenbHOM

nporpammbl OCHOBHOro 06uiero obpasosaHus (B cootseTcTBUn ¢ PrOC)

OcHoBHoOe Llenesas YHuBepcanbHble yyebHble aelicteus (YY) Ucnonb3oBaHue
Tema cofepKaHue Vc;:;okzii}l/_zaﬁ: B MpeameTHble Me;zgsﬁﬁ':f;ﬁ'b'e obopynoBaHus
e3ynbTaThl :
pocTax» pesy perynaTUBHbIE, JInyHoCTHbIE
KOMMYHUKaTUBHbIE, pe3ynbTaTbl
no3HaBaTesibHble
Paznen 1. BBEAEHME (5 v)
NabopatopHaa (Mpasuaa Hayuntb mnamepatb|Vmems: namepatb onnHyPeryasituBHble: CamocTosTenbHOCTb  BJ/IMHENK], NleHTa
paboTa Ne 1 No/ab30BaHMA OSINHY npuNpM NOMOLLM IMHENKU,NNAHNPOBATb cBOU[NPUOBpPETEHUM  HOBbIXMEpPHaS,

NMHenKon, NMOMOLLN JIMHEWKK,06BEM  KMAKOCTM  BlAEUACTBUA B3HAHWUM WM MPAKTUYECKMXM3IMEPUTENbHbIN
n3MepuTesibHbIM  [06BEM  KUOKOCTUCOCYAE MNPW  MOMOLLUICOOTBETCTBUM ClyMeHM LMANHAP,
LMANHAPOM npu NOMOLLMMEH3YPKKU, TeMMNepaTypy|nocTaBNeHHON 3agayen TEPMOMETP, AATUNK
(meH3ypKoW) UMEH3YPKM, Tena npu nomoLuu|u ycnosmamm eé Temneparypbl
TEpMOMETPOM. TemnepaTtypy TenaTepmomeTpa; peanusauuu.
3anucb pesynbTatanpu nomouwm3anuceisatb pesynbtat sllo3HaBaresbHbIE:
N3MepeHUN. TepmomeTpa, Buae Tabnunubl;jocywecTBNATb
OnpepeneHne 3anucbiBaTb dopmynmpoBaTtb BbiBOA/GUKCALNIO MHPOPMaLUK
NOrpeLHoCcTH pesynbTaThbl cl0 BbIMNO/IHEHHOW paboTelob oKpyXKatowem mupe ¢
N3MepPEHUN. Y4ETOM 7 aHaNN3UPOBATLNOMOLLbIO
abopaTopHas NOrpeLHoCTH nosy4yeHHble MHCTPYMEHTOB MKT.
paboTa Ne 1.u3mepeHus pesynbTaThl KoMMyHHKATHBHBIE:
«M3mepeHne OpraHM30BbIBaTb
0AMHbI, obbema wm yuebHoe
TemnepaTypbl COTPYAHMNYECTBO 7
Tena» COBMECTHYIO

NeATeNbHOCTb C

yumtenem

! TemaTnyeckoe NnaHMPOBaHME COCTAaBNEHO B COOTBETCTBUM C paboyeit Nporpammoii K inHum YMK «®usmka. 7—9 knaccbi» A. B. MepbllKuH



MHENAd00
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lMpodosikeHue

[Inanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00Pa30BaTeabHOIl MPO-TPAMMBI
0CHOBHOTO 001ero oopasoBanus (B coorsercTBuu ¢ ®I'OC)

YuuBepcaabhble yueOubie geiicteus (YY)

Tema OcHoBHOE IeneBasn Meranpeamerhbie Ucnoan3oBanne
cojepKanue YCTaHOBKA yPOKa IpeamerHbie U — | o0opyoBanus
pe3yJIbTaThI peryJisiTUBHbIE, WHHOCTHBIC
KOMMYHUKATUBHBIE, Pe3yabTaTEI
MO3HaABATECJJIbHbIC
Paznen 2. MEXAHUYECKHE ABJIEHUS (37 u)
PaBroyckopen- | PaBHoyckopen- CoopmupoBath | 3HAMb: onpesieneHNe PeryasTuBHbIC: yuu- Pa3Butue mnosHasa- [ltarus nadopa-
HOE JIBIKCHHE. HOE IBHKCHHE. 3HaHUA O Nps- PaBHOYCKOPEHHOTO THIBATh BBIICICHHbBIE TENBHOTO MHTEpECa K TOPHBIH, MEXaHH-
YckopeHue. Yckopenue. MOJUHEHHOM NPSIMOJIMHEHHOTO YUUTENIEM OPUECHTHPBI (huzuke qecKasi CKaMbd,
JIabopatopHas | Dopmyna s PaBHOYCKOpPEH- | JBIDKEHHS, yCKOpe- JIeICTBUSI B HOBOM OpycoK nepeBsH-
pabota Ne 2 BBIYHCIICHHS HOM JIBHKe- HUsA, U3MIECKUit y4eOHOM MaTepHaie B HBIH, DIEKTPOH-
yckopenus. Equ- | Hum, yckope- CMBICJI €IUHUI] U3Me- COTPYJIHHYECTBE C HBII ceKyHIoMep
HHIIBI yCKOpe- HUH. PEHUSI YCKOPEHHUSL. YUUTENEM. C JaTYMKaMH,
HUS. Y cKope- Hayuuts: pac- YMemb: npuBouTh Ilo3HaBaTesabHbIE: MarHMTOyIpas-
HHE — BEKTOp- CUNTBIBATh YCKO- | TIPUMEpBI MPAMOIIH- ONpENENATh MOHATHS, JsIeMble FepKo-
Has Qu3nyecKass | peHue Tena npu HEWHOT0 paBHOYCKO- HCTIONB30BaTh 3HAKO- HOBBIC JATUHKH
BenuMHa. Pac- PaBHOYCKOPEH- | PEHHOTO JBHIKCHUS; BO-CHMBOJINYECKUE CeKyHaoMepa
9ET CKOPOCTH HOM TPAMOITH- OTpeeNsTh MOIYIb U CpEJICTBA, B TOM YHC-
PaBHOYCKOpEH- HEWHOM JIBIKE- HaIpaBJIeHUE BEKTOPA JIe MOZIENH ¥ CXEMBI

HOTO0 MPAMOIH-
HEWHOI'O JBMXKeE-
HUS.
Jlaboparopnas
pabota Ne 2.
«3ydenue pas-
HOYCKOPEHHOTO
MPSIMOJIMHEHHO-
O JBWKEHUI»

HHU, UCTIONB3YS
AHAJIUTUYECKUI
U rpapuuecKuii
METOJIBI; CTPO-
UTb, YHTATh U
aHaJIM3UPOBAThH
rpaduKy 3aBu-
CHMOCTH CKOpO-
CTH M yCKOpe-
HHS OT BpEMEHH

YCKOPEHHs

JUIA pEIICHUA 3a1a4

VAUEUD

v130d 'Q VIhOL
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MHENAIT00

lMpodosikeHue

IInanupyemblie pe3yabTaThl 0OCBOCHHUSI OCHOBHOI 00pa30BaTeabHON MPO-rpaMMbI
0CHOBHOI0 001ero oopazoBanus (B coorBercrBuu ¢ PI'OC)

YuuBepcaabhble yueOubie geiicteus (YY)

Tena pepmnte | yeranonms yposa Meranpenvierisie pr—
conep ¢ ycTaHoBka ypo Mpexmernbre pe3yJIbTaThl: JInunocTHBIE e
Ppe3yJIbTaThbl peryJisiTUBHbIE,
KOMMYHUKATUBHBIE, pesyIbTaTe
MMOo3HaBaTeJ/JIbHbIC
N3mepenue Macca u e€ enn- Hayuurts: aHanu- YMems: npuBomuTh PeryasTuBHbIE: 13- CaMOCTOSATENBHOCTD B Habop Ten pas-
MaccChbl. HULBL. M3Mepe- 3UpOBaTh IPUMEpHI Tel pa3Iny- HUPOBAaTh CBOM Jei- npHOOPETEHNH HOBBIX HOH Macchl,
JlaGoparopHast | Hue Macchl. PrI- YCTPOWCTBO U HOW Macchl; U3MEPATD CTBHS B COOTBETCTBUU 3HaHU{ U TPaKTHye- JIIEKTPOHHBIE BE-
pabora Ne 3 Ya)KHbIE BECHI. IPUHIKN Jeit- Maccy Tena ¢ IIoMo- C TIOCTaBJIEHHOM 3a/1a- CKHX YMEHHUH CBI
JlaboparopHas CTBHS PBHIYaX- I[bIO BECOB; CPABHU- Yel U yCIOBUAMU €€
pabota Ne 3. HBIX BECOB; U3- BATh MACCHI TEN U3 peanmzanuu.
«M3mepenne MepsITh Maccy Pa3IMYHBIX BEIIECTB Ilo3HnaBaTesabHbIE:
Macchl Teia Ha Tena; Ipe/cTaB- 0JHOTO 00BEMa, U3 OCYIIECTBIIATH (pUKCa-
AIEKTPOHHBIX JATb Pe3yIbTaThl OJTHOTO BELECTBA 1o nHGopManuu 06
BECax» U3MEPEHUH B pasHoro o0béMa; OKpY>KaroleM MUpe ¢
BHJIE TAOMHIL; (opMyIIHpPOBATH BbI- TIOMOIIIBIO HHCTPY-
HaOI01aTh U BOJI O BEITIOJIHEHHOU menrtoB UKT.
U3MEPATH B IPo- pabote KomMyHuKaTHBHBIE:
ecce KCrepu- OpraHU30BHIBATH
MEHTAJIbHOH Jie- y4eOHOe COTpy THIYe-
ATEITHHOCTH CTBO ¥ COBMECTHYIO
JeSTENbHOCTD C YUHU-
TENEM U CBEpPCTHHKA-
MU, paboTaTh HHIUBU-
JyalbHO U B IPYIIIE
JlaGoparopuas | JlabopaTtopHas Hayuuts: 3xcne- YMemb: naxomuth PeryasituBHbie: CaMOoCTOSATETEHOCTE B Hab6op Ten paz-
pabora Ne 4 pabotaNed. «M3- | pumeHTaNBEHO IJIOTHOCTB TBEPJOTO IJTAaHUPOBATh CBOU nprOOPETEHNH HOBBIX HOM Macchl, MEH-
MEpEHNE INIOTHO- | OTPEAEIATh Tesa ¢ TOMOLIBIO Be- JIEICTBUS B COOTBET- 3HaHUH U TIpaKTHye- 3ypKa, MEKTPOH-
CTH BEIIECTBA IJIOTHOCTB Be- COB M MEH3YpKH; 3a- CTBUM C ITOCTABJICH- HOW | CKUX YMEHHit HBIE BECHI
TBEPIIOTO TENa» 1IecTBa TBEPIO- MHCHIBATh PE3YIIbTATHI 3ajaueit u ycno-

v130d 'Q VIhOL

VAUEND



MHENAd00

€S

lMpodosikeHue

Tema

OcHoBHOE
cojepKaHue

IesaeBas
YCTaHOBKA ypoKa

[Inanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00Pa30BaTeabHOIl MPO-TPAMMBI
0CHOBHOTO 001ero oopasoBanus (B coorsercTBuu ¢ ®I'OC)

IIpenmerHsbIe
pe3yJbTaThl

YuuBepcaabhble yueOubie geiicteus (YY)

MeranpeaMeTHble
pe3yabTaThl:
peryJisiTUBHbIE,
KOMMYHHUKATHBHBIE,
Mo3HAaBaTe/lbHbIE

JIM4HOCTHBIE
pe3yabTaThl

Hcnoan3oBanue
o0opynoBanus

To Tena; mpea-
CTaBJIATh pe-
3yJbTATHl H3Me-
peHuii B Bujie

B BUJIE TaOIHUIIBL; op-
MYJIUPOBATh BHIBOJ O
BBINIONTHEHHOH paboTe
U Pe3yNbTaTax C yué-

BUSIMH €€ peannsa-
M.
IHo3HaBaTe/ibHbIE:
OCYIIECTBIATh (hHKCa-

TaOIUI] TOM TOTPEIIHOCTH W3- 1o nHGopManuu 06
MEpEHHs; MPeCTaB- OKpY’KaroleM MHpe ¢
JATH TpaduuecKy 3a- MIOMOIIBIO HHCTPY-
BHUCUMOCTb MacChI menToB UKT.
TeNa 0T ero 00bEMa KommyHukaTHBHBIE:
I71s Pa3IYHbIX Be- OpraHU30BBIBATh
IIECTB y4eOHOe COTpYIHHYE-
CTBO 1 COBMECTHYIO
JESATENbHOCTD C yUH-
TENeM U CBEPCTHHKA-
Mu; paboTaTh UHIUBHU-
IyalbHO U B TPYIITIE
Cnoxenue cun. | CioxeHue cuil. CdopmupoBate | 3HaMb: onpesencHie | PeryasiTuBHbIe: yuu- CaMOCTOATEIBHOCTE B [lITaTus, peryar,
@poHTaNbHAas PaBHozelicTBY- 3HaHUA O paB- PaBHOAECHCTBYIOIIEH TBIBATb BBIJICIICHHBIE PHOOPETEHNH HOBBIX JIMHElKa, 1Ba
nabopatopHast | tomras cui. Cino- | HOAGHCTBYIOIEH | CHIL yUUTENeM OPHEHTHPHI 3HAaHU{ W TpaKTHYe- OJIMHAKOBBIX TPY-
pabora JKEHUe cull, aei- CHII. YMemb: HaxonuTh paB- | JACHCTBHSA B HOBOM CKUX YMEHHUU 3a, 1Ba OJIOKa,
CTBYIOIIUX Hayunts: cxna- HOJICHCTBYIOIIYIO CHII, yueOHOM MaTepuane B HUTb HEPACTSDKU-
BIOJTb OTHOM JBIBAaTh BEKTOPBI JEHWCTBYIONINX 110 O] COTPYIIHHYECTBE C Mast, TMHeHKa
MIPSIMOH. Ccull, AEHCTBYIO- HOU NpsAMOif; n300pa- YUUTEIIEM. U3MEPUTEIIbHAS,
®ponTanbpHasd IIUX BJIOJIb OJI-HOM | aTh rpa)uuecky pas- Ilo3naBaTesbHbIC: JIMHAMOMETD
nabopaTopHas HpAMOIf; HOJICHCTBYIOLIYIO CHIT OTpeneniITh MOHATHS,

VAUEUD
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MHENAIT00

lMpodosikeHue

IInanupyemblie pe3yabTaThl 0OCBOCHHUSI OCHOBHOI 00pa30BaTeabHON MPO-rpaMMbI
0CHOBHOI0 001ero oopazoBanus (B coorBercrBuu ¢ PI'OC)

YuuBepcaabhble yueOubie geiicteus (YY)

OcHoBHOe eneBas Ucnoab3oBanue
Tema CoaepKaHne YcTaHOBKa YpOKa MeTa“peﬂMeTHbIe oﬁopyaonamm
Mpexmernbre Pe3yJIbTaThI: 1
Ppe3yJIbTaThbl peryJisiTUBHbIE, MHHOCTHBIC
KOMMYHUKATUBHBIE, pesyIbTaTe
MMOo3HaBaTeJ/JIbHbIC
pabota «IIpaBu- ONpENeTATh PaB- HCTIONB30BaTh 3HAKO-
J1a CIIOXKEHUS HOJICHCTBYIOLIYIO BO-CUMBOJIMYECKHE
CHID» CHJI, HICTIONB3Y CpEJICTBa, B TOM YHC-JIE
IPaBHIIO CIOXKE- MOJIENH U CXEMBI AJIs
HUS CHIT pelIeHus 3a1a4y
Cuna ympyro- Cuna ynpyroct. | CdhopmupoBaTh 3Hame: onpeneneHue PerynsituBHbie: yuu- CaMOoCTOSATEIBHOCTD B [lratus ¢ kpene-
CTH. 3aBHUCUMOCTD 3HAHHS O CHIIE CHJIBI YIIPYTOCTH. THIBATh BBIJICJICHHBIC NpHOOPETEHNN HOBBIX KoM, Habop Tpy-
®ponTanbHas CUJIBI YIIPYTOCTHOT | YIPYTOCTH. YMems: Gpopmynupo- yUUTEIEM OPUEHTHPHI 3HaHWH ¥ paKTHye- XuH, Habop rpy-
nabopaTopHas YIUIMHEHYS TEJa. Hayuuts uccine- BaTh 3aKoH ['yKka, pac- JIEUCTBYS B HOBOM CKMX YMEHUH 30B, JIMHEHKA,
pabota XKéctroctp JIOBATh CBA3b CUNTBIBATh MOJYJIb CH-JIBI | y4eOHOM Martepualne B JTUHAMOMET]
NpyXuHbL. 3a- MEXy CUIION YIPYTOCTH; U30- OpaXkath | COTPYAHUYECTBE C
koH ['yka. @pon- | ympyrocty, Bo3- rpauuecky cuiy YUUTEIEM.
TajabHas 1abo- HUKAIOUIEH IpU YIPYrocTH Ilo3naBaTeabHBIE:
paTtopHas pabo-ta | ympyro# gedop- ONpPENENATh MOHSATHS,
«3mepenne Maluu, ¥ ym- HCIIONBb30BaTh 3HAKO-
3aBUCUMOCTH HEHHEM Tena BO-CUMBOJIMYECKHE
CHITBI YIIPYTOCTHOT CpEJICTBa, B TOM YHC- Jie
nedopmanum MOJIENH U CXEMBI U1
MIPY>KHHBD) penreHus 3a1a4q
Jlabopatopras JlabopaTtopHas CohopmupoBath 3Hameb: yctpoiictBo 1 | PeryJasiTHBHBIE: IlIa- CaMOoCTOSATETBHOCTD B Junamomertp ¢
pabota Ne 5 pabota Ne 5. 3HaHUS 00 IPUHIHI AeHCTBUS HUPOBATh CBOM J€H- MPHOOPETEHNH HOBBIX MpesIeTIoM H3Me-
Pemenue 3a- «I"pagynposa- YCTpPONCTBE U JIMHAMOMETDA. CTBHS B COOTBETCTBHY C | 3HAHWH M MpaKTUUE- penus 5 H, npy-
nadq HHE TIPYXUHBI U | TPUHIMIE JieH- YMemb: u3mepstb TIOCTABJIEHHOM 3a/1a-ueil | CKUX yMEHUN KUHBI Ha TUTaH-

U3MEPEHUE CUIT
JIMHAMOME-

CTBUS IHHAMO-
MeTpa.

MOJYJIH CHITBI TSDKE-
CTH, CHJIBI YIPYTOCTH

U YCIIOBUSIMH €€
peanu3anuy.

IIeTe, TPy3bl
maccoii o 100 r

v130d 'Q VIhOL
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MHENAd00

g9

lMpodosikeHue

[Inanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00Pa30BaTeabHOIl MPO-TPAMMBI
0CHOBHOTO 001ero oopasoBanus (B coorsercTBuu ¢ ®I'OC)

YuuBepcaabhble yueOubie geiicteus (YY)

OcHoBHOE IeneBasn Ucnoan3oBanne
Tema cojepKanue YCTaHOBKA yPOKa I Meranpenveritie o0opy/noBanus
PEIMETHDIE pe3yabTaThl:
pe3yJIbTaThI peryJisiTUBHbIE, Juanocrusie
KOMMYHUKATUBHBIE, Pe3yabTaTEI
MO3HaABATECJJIbHbIC
Tpom». Peme- Hayuuts: u3me- U BeCa ¢ IIOMOLIBIO IToznaBarenbHbIE:
HHE 3a/1a4 PATb MOZYJIb CU- AMHAMOMETpA; CTPO- UTh | BIAJAETh PIAOM 00- IHX
Bl JUHAMOME- rpauKy 3aBUCH- MOCTH | NPHEMOB pelle-HUs
TpOM; HaOIIo- CHJIBI TSIKECTH OT 3a/1ad4.
JaTh U U3MEPATHB | MACCHI, CUIIBI YIIPY- KoMMmyHnkaTus- Hble:
porecce dKc- TOCTH OT Y/UTHHEHUS OpraHU30BBI- BaTh
MIEPUMEHTANb- yueOHOe coTpy.-
HOH JeATENbHO- HUYECTBO U COBMECT-
CTH; IIpeJICTaB- HYIO JI€ATEIBHOCTD C
JATb PE3YNIbTAThI YUHUTENEM H CBEP-
U3MEpEHHH B CTHHKaMH; paboTaTh
BUJIE TaOHI] WHJIMBULYaJIBHO U B
rpymie
Tpenue B npu- [Tpumeps! Bius- Hayuwts: 00bsic- YMems: onpenenstb PeryassTuBHBIE: IIa- CaMOCTOATENBHOCTD B JepeBsHHBII

POZE U TEXHU- KE.

Jlabopa- TopHas
pabora
Ne 6

HUA TPCHUA HA
TPOLECCHI, TPO-
HUCXOSIINE B
HPUPOJIE U TEX-
HUKE.
JlabopaTopHast
pabota Ne 6.
«3mepenne
CWJIBI  TPEHUS
CKOJIBXKCHUS

HATH U TIPUBO-
JUTbH IPUMEPHI
TIOJOKUTENTHHO-
0 ¥ OTpHIa-
TCJIBHOI'O BJINA-
HUA TPCHUS Ha
HPOLECCHL, IIPO-
HCXOISIINE B
NPUPOJIE U TEX-
HUKE; U3MEPATH
K03 UITHEeHT

KO3 OUIMEHT TpeHHUS
CKOJIbKEHHUS TIPH T10-
MOILH TUHAMOMETPA;
CTpOuTh TpaduK 3aBu-
CUMOCTH CHJIBI TPEHHS
OT CUJIBI HOPMAJIBHOTO
JIABIICHUSI

HUPOBATH CBOU JICH-
CTBHS B COOTBETCTBUH C
IIOCTABJICHHOH 3a/1a-uyeil
U YCIIOBUSIMH €€
peanuzanuu
ITosnaBaTtesbHBIE:
OCYILECTBIAT (rKca-
M0 MH(pOPMAIHH 00
OKpYKaroleM MUpE ¢
MIOMOIIBIO HHCTPY-
medToB KT

pUOOPETEHUH HOBBIX
3HAHWH ¥ MpaKTHye-
CKUX YMEHUH

Opycok, Habop
IPYy30B, MEXaHH-
yecKas CKaMb,
JUHAMOMET]

VAUEUD
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MHENAIT00

lMpodosikeHue

IInanupyemblie pe3yabTaThl 0OCBOCHHUSI OCHOBHOI 00pa30BaTeabHON MPO-rpaMMbI
0CHOBHOI0 001ero oopazoBanus (B coorBercrBuu ¢ PI'OC)

YuuBepcaabhble yueOubie geiicteus (YY)

OcHoBHOe eneBas Ucnoab3oBanue
Tema CoaepKaHne YcTaHOBKa YpOKa | MeTa“peﬂMeTHbIe oﬁopyaonamm
PEAMETHEIC pe3yabTarThl: 1
Ppe3yJIbTaThbl peryJisiTUBHbIE, MHHOCTHBIC

KOMMYHUKATUBHBIE, Pe3yIbTATEI

MOo3HaBaTECJIbHbIC
TPEHHUS CKOJIb- KommyHuKaTHBHBIE:
KEHHUsT; HaOJIHo- OpraHU30BHIBATh
IaTh Y U3MEPSTHB yueOHOe COTpyAHUYE-
TIPOLIECCE BKC- CTBO U COBMECTHYIO
NepPUMEHTAIIb- IeSTENbHOCTD C y4H-
HOH JeATeNbHO- TEJIeM U CBEPCTHHKA-
CTHU; CPaBHU- MU; paboTaTh WHIMBH-
BaTh, 00001ATHH IyaJbHO U B TPYIIIE
JIeNaTh BBIBO- JIBI;
IpeCTaB- JATh
pe3ynbTaThl
U3MEPEHUI B
BH/IE TAa0JIHI]

JlabopaTopHast JlaboparopHas Hayuure: HaOnio- | YMemb: codbupath PeryassTuBHBIE: IIa- CaMOCTOATENBHOCTD B Peryar ¢ xkperne-
pabota Ne 7 pabora Ne 7. JaTh, I3MEPATH M | YCTAHOBKY MO OIHCA- HUPOBATh CBOM JI€H- NpHOOPETEHNH HOBBIX HUSAMH JUIA TPy-

«W3y4enue yc-

JIOBUA PaBHOBE-CHUA

pbryaray»

0000m1aTs B
HPOIIECCe IKCIIe-
pUMEHTAIBHON
JIEITEILHOCTH,
CHCTEMATU3HPO-
BaTh 1 0000111aTh
MOJTyYEHHbBIE
3HAHUSA,

HUIO, TIPOBOJIUTE JKC-
MEPUMEHT IO MPO- BEpKeE
YCIIOBUS PaB- HOBECHS
phIvara; 3ammmuchBaTh
pe3yJib- TaTbl B BUJIE
TaOJIN- 5L,
(opMyIHUpOBaTH BHIBO
0 BEITIOJIHEH- HOM
pabote U pe- 3yabTaTax
C yuéTom

CTBHS B COOTBETCTBHUH C
ITOCTABJICHHOM 3aa-4ueit
U YCIIOBUSIMH €€
peanu3anuu.
Ilo3naBaTeabHbBIE:
OCYILECTBIAT (rKca-
M0 MH(pOPMAIKH 00
OKpY>KaloIIeM MUPE C
MOMOLUIBIO UHCTPY-
menToB UKT.

3HAHUHN U NpaKTHYe-
CKMX YMEHUHI

30B, HA0OP Ipy-
30810 100 T,
JIUHAMOMETP

v130d 'Q VIhOL
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MHENAd00

/S

podoskeHue

Tema

OcHoBHOE
cofep:kaHue

IeseBas
YCTAHOBKA YpOKa

[Inanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00Pa30BaTeqbHOI MPO-TPAMMBI
0CHOBHOTO 001ero oopasoBanus (B coorsercTBuu ¢ ®I'OC)

IIpeameTHbie
pe3yabTaThl

YHuBepcaabhble yueOubie geiicteus (YY)

MeTtanpeamMeTHbIe
pe3yJIbTaThI:
peryJjsiTUBHbBIE,
KOMMYHHKATHBHbIE,
NMo3HaBaTeJIbHbIe

JInyHOCTHBIE
pe3yJIbTaThI

Hcnoan3oBanue
obopynoBanusi

MPEACTABIISTh
PE3YNbTaTHI U3-
MEpEHUH B BUJIE
Ta0JIHIL

MOTPEIIHOCTU U3Me-
peHus

KommyHuKaTHBHBIE:
OpraHU30BHIBAThH
y4eOHOE COTpyaHHYE-
CTBO U COBMECTHYIO
IeSTeNbHOCTD C y4H-
TeJIeM U CBEPCTHHKA-
MU; paboTaTh HHIMBH-
JyainbHO U B TPYIIIE

IIpumeHneHue
TIpaBmia pas-
HOBECHS pblya-ra
K OJIOKY.
«3omoToe mpa-
BHJIO» MEXaHH-
ku. OpoHTAIIb-
Has nabopa-
TOpHas paboTa

bnox. ITonBmx-
HBIM B HETIO-
IIBUKHBIA 0J10-
KH. PaBeHCTBO
paboT npu uc-
10JIb30BaHUH
MPOCTBIX MeXa-
HHU3MOB. «30J10-
TOE TIPaBIIIO»
MEXaHHKH.
®poHTanbHAsA
nmaboparopHas
pabota «3yde-
HHE HOABIKHBIXH
HETOJBIKHBIX
OJIOKOB»

CdopmupoBaTh
3HaHHUS O BbI-
UTPBILLE CHIL.
Hayuurts: uccie-
JI0BaTh MPUYH-
HBI HEBO3MOX-
HOCTH BBIMTPbI-
1a B CHJIE B
HENOABHKHOM
OJI0KE ¥ BHI-
UTpHILLIA B CHJIE
TPH UCTIOJTH30-
BaHUH TIOJIBUK-
HOro 0JI0Ka;
BBIYHCIATH 3HA-
yeHus pusznye-
CKHX BEJIMYH,

3Hams: 4to0 Takoe
BBIUTPHIII B CUJIE, 13-
BaeMBbI IMOIBIKHBIM
OJIOKOM.

YMemsb: dopmynupo-
BaTh «30JI0TOE TPaBU-
JI0» MEXAHUKHU

PeryasituBHble: yun-
ThIBATH BBIJACIICHHBIC
yUUTEIEM OPUEHTHPHI
JIEHCTBUSA B HOBOM
yueOHOM MaTepualne B
COTPY/THUYECTBE C
YUYUTEIIEM.
Ilo3naBaTeabHBIE:
OTpEeNATh MOHITHS,
HCIIOJIb30BaTh 3HAKO-
BO-CHMBOJIMYECKHE
CpEZICTBA, B TOM UHC- JIe
MOJCIN U CXEMBbI IJIs
penreHus 3a1a4

CaMOCTOATENBHOCTD B
HPHOOPETEHUH HOBBIX
3HAHU{ W MPaKTHYe-
CKUX YMEHUH

ITonBMXHBIN 1
HENOIBM>KHBIN
Ooxu, HaboOp
TPy30B, HUTb, H-
HaMOMETp, IITa-
THB, THHEHKA

VAUEUD
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MHENAIT00

podoskeHue

lMpodosikeHue
IInanupyemble pe3yIbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTeJbHON MPO-TpaMMBbl
0CHOBHOI0 001ero oopazoBanus (B coorBercrBuu ¢ PI'OC)
YuuBepcaabhble yueOubie geiicteus (YY)
OcHoBHOe eneBas Ucnoab3oBanue
Tema CoaepKaHne YcTaHOBKa YpOKa | MeTa“peﬂMeTﬂble oﬁopyaonamm
PEAMETHEIC pe3yabTarThl:
Ppe3yJIbTaThbl peryJisiTUBHbIE, Jwanocrusie
KOMMYHUKATUBHBIE, Pe3yIbTATEI
MOo3HaBaTECJIbHbIC
UCTIONB3Ys «30-
JI0TOE TIPaBU- JIOY»
MEXaHUKH
JlabopaTopHast JlabopaTopHast Hayunts: u3me- YMemb: cobupats PerynsiTuBHble: 1mia- CaMOCTOSATENBHOCTD B [lITaTuB, MexaHu-
pabora Ne 8 pabora Ne 8. parb KI1J1 Ha- YCTaHOBKY MO OIHCa- HUPOBATh CBOM JICH- NpHOOPETECHNN HOBBIX YecKasi CKaMb,
«3mepenue KJIOHHOM IUIO- HUIO; TIPOBOJUTH JKC- CTBHS B COOTBETCTBHY C | 3HAHWI U MpaKTUYe- OpycoK ¢ Kprou-
KIIJ npu nmopsé- | ckocty; Habmo- IIEPUMEHT 110 OIpeje- TIOCTAaBJICHHOM 3a/1a-4eil | CKUX yMEHHH KOM, JINHEHKa,

Me€ TeJja 10 Ha-
KJIOHHOM IIO-
CKOCTH»

JaTh, U3MEPATH U
0000111aTh B
MIPOIIECCe IKC-
MEePUMEHTAIIb-
HOH JeATeIpHO-
CTH; CHCTEMATH-
3UpOBATh U
00001maTh moJy-
YEHHBIE 3HAHMNS,
MPEJICTaBIATh
PEe3YIIBTATHI U3-
MEpEHHUH B BUJIE
Ta0JIuIL

nenuto KIIJI mpu
nogbEMe Tena 110 Ha-
KJIIOHHOH TUIOCKOCTH;
3aIMCHIBATD PE3YNbTA-ThI
U3MEPEHUI B BUJIE
TaOmuel; Gpopmymu-
pOBATh BHIBOJ O BHI-
HOJTHEHHOH paboTe u
pesyJbTaTax ¢ yuéTom
TIOTPEIIHOCTH U3Me-
peHUs

U YCIIOBUSIMH €€
peanu3anuy.
ITosnaBaTtesbHBIE:
OCYIIECTBIATH (rKca-
0 HHPOpPMAIIH 00
OKpYIKaIoIleM MHpE C
HOMOLIBIO HHCTPY-
menToB UKT.
KomMmyHukaTus-
Hble: OPraHU30BbI- BaTh
y4eOHOe COTpY-
HHMYECTBO U COBMECT-
HYIO AESITENIbHOCTh C
YUYHTENEM U CBEp-
CTHHKaMH; paboTaTh
WHJIMBHIYaJIBHO U B
rpyIme

Habop TPy30B,
JIMHAMOMETP

v130d 'Q VIhOL
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MHENAd00

65

podoskeHue
Ilanupyembie pe3yJabTaThl 0CBOEHHSI OCHOBHOi 00Pa30BaTe/IbHOI MPO-rPaMMbl
0CHOBHOTO 001ero oopasoBanus (B coorsercTBuu ¢ ®I'OC)
YHuBepcaabhble yueOubie geiicteus (YY)
OcHoOBHOE Lenesan Hcnoas3oBanne
Tema comep:KaHue CTAaHOBKA yPOKa Meranpeavernsie o0opyaoBaHus
P y P Ipenmernbie pe3yabTaThl: 1 2
pe3yJIbTaThI peryJisiTUBHbIE, MHHOCTHDIC
pe3yJIbTaThI
KOMMYHHKATHBHbIE,
MO3HABATEJIbLHbIE
Paznen 3. 3BYKOBBIE SIBJIEHHS (6 1)
Konebarens- nHoe| KonebarensHoe Cdopmupopars 3Hamsb: onpenenetne PerynsituBHbie: yuu- CaMOCTOATEIBHOCTD B JemMoHcTpanuu
JIBHOKCHHE. nBuxenue. Ko- 3HaHHUSA 0 KoJie- K0J1e€0aTeILHOrO JBH- THIBATh BBIJICNICHHBIC HPHOOPETEHUH HOBBIX «Kosedanus

Ilepuon kone-
0aHuil MasTHU-
ka*!

TebaHus mapu-
Ka, TIO/[BEIIICH-
HOT'O Ha HUTH.
Konebanus mpy-
JKAHHOTO MasT-
HUKa. XapaKre-
PUCTHUKH KOJIe-
06aTeaLHOTO
JBIKEHHS: CMe-
IIEHNE, AMILIH-
TyJa, IepHO,
yacToTa Koneba-
Hul. EquHuIb!
9THX BEJIHYHH.
CB3b 4acTOTHI U
neproya Koe-
Oanmii*. Mare-
MaTHYECKHH Ma-
atauk. [lepuon
KoJIeOaHMI

0aTeapHOM IBU-
JKEHHH U €T0 Xa-
PaKTepHCTHKAX.
Hayunts: 00bsc-
HSTh MPOIIECC
KoJe0aHui Ma-
ATHUKA; UCCITE-
JIOBaTh 3aBHCH-
MOCTb TIeproa
KOJIeOaHuH Ma-
ATHHKA OT €r0
JUIVHEL ¥ aMILIH-
TyIbI Koneba- Huif;
BBIYHCIIAT
BEJIMYMHEL, Xa-
paKTepHU3yoIIne
KoJie0aTebHOe
JBYDKEHTE

KEHHs, €r0 IPUIHHBI,
mapaMeTpsl Kojeba-
TCJIBHOI'O ABHXCHUA,
€IMHULBI U3MEPEHUS
(u3MYECKHX BENMYNH,
XapaKTEpU3YIOIUX
KoJIe0aTenbHOe IBH-

KECHUC.

YMemb: onpenenath
TIEPHOJ U YaCTOTy KO-

nedauui

yUUTEIeM OPUECHTHPHI
JNIEUCTBUS B HOBOM
y4eOHOM MaTepHaie B
COTPYTHHYECTBE C
YUYUTEIIEM.
Ilo3naBaTeabHBIE:
onpeﬂen;m) TIIOHATHA,
HCIIOJIb30BaTh 3HAKO-
BO-CUMBOJIMYECKHUE
CpEZICTBA, B TOM UHC- Jie
MOJIEIH ¥ CXEMBI JUIS
peleHus 3a1a4

3HAHUH U paKTHYe-
CKUX YMEHUI

HUTSIHOTO Ma-
AITHHKA U CBO-
Oo/HbIE KOJIe-
OaHud rpys3a Ha
NMpYXKUHE»!
KOMITBIOTED, JaT-
YUK YCKOPEHHUS,
WHTEepaKTUBHAS
JIOCKa WJTH 3KPaHC
MIPOEKTOPOM ISt
JIEMOHCTpA- A
rpauKOB, MTATUB
C Kpere- KoM,
HabOp Mpy-KUH
pa3HOM KECTKOCTH,
Ha- 0Op TPY30B 110
100 r rpy3 ¢
KPIOUKOM, JIETKasH
HepacTsHKUMast
HHTB, PyJIETKa

1 3Bé3I[O‘IKOﬁ (*) OTMCYCHBI MAaTCPUAJIbI, IPEAHA3HAYCHHBIC I JOIIOJIHUTCIBHOIO U3yUCHUS.

VAUEUD

v130d 'Q VIhOL



09

MHENAIT00

podoskeHue

lMpodosikeHue
Ilnanupyemsble pe3y/IbTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbI
OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)
Yuupepcaabhble yueOubie aeiicteus (YY)
OcHoBHOe eneBas Ucnoab3oBanue
Tema CoaepkaHune YcTaHOBKa YpOKa I MeTaHPEIIMeTH])Ie oﬁopyaonamm
PeAMETHBIC pe3yJbTaThl: 1
pe3yIbTaThl peryJsiTUBHbIE, MHHOCTHBIC
KOMMYHUKATHBHBIE, pesyIbTaTet
MO3HaABaTECJIbHbIC
MaTeMaTUYECKO-
o0 U IpPYXUHHO-
IO MasTHAKOB
3Byk. Ucrounn- | Ucrounuku 3By-ka. | ChopmMupoBaTh 3HamMb: UCTOYHUKOM PeryasiTuBHbIe: yuu- PazBuTre no3nasa- JemoHcTpanus
KU 3ByKa YacrtoTa 3By-KOBBIX| 3HAHUS O 3BYKE. 3ByKa SIBISIETCS JII0- 00€ | THIBATh BBIEICHHBIC TEJIBHOIO MHTEpeca K «3ByKOBBIE
Kosie0a- HUH. Hayuurts: aHanu- TEJI0, COBEPLIAO-1LIEE YUUTENIEM OPUECHTHPBI ¢duznke BOJIHBDY. KOM-
lNonocoBoitanmapar| 3upoBathb KoJIeOaHus ¢ va- JIECTBUS B HOBOM IBIOTED, TIPU-
4eJlo- BeKa YCTPOMICTBO To- CTOTaMH 3BYKOBOT'O yueOHOM MaTepualne B CTaBKa-OCLMJLIO-
JIOCOBOTO arma- JIMAIa30Ha; TUana3oH COTPY/JHUYECTBE C rpad, uHTEpaK-
paTa 4eloBeKa; 4acTOT 3BYKOBBIX KO- YUUTEIIEM. TUBHAsS JI0CKA WK
pabotatb ¢ uH- neOaHui ITosnaBartesbHBIE: 9KpaH C Ipo-
(bopmanuei mpu ONpEENATh MOHATHS, €KTOPOM JJIS Jie-
HOJTOTOBKE CO- UCII0JIb30BATh 3HAKO- MOHCTpALMH Ipa-
o0rIeHus BO-CUMBOJIMYECKHE (MKOB, 3BYKOBOH
CpEJZICTBA, B TOM YHC- JIE reHeparop, Au-
MOJICTIM U CXEMBI JIISI HAMHK HHM3KOYa-
peleHus 3a1a4 CTOTHBIH Ha MOJ-
CTaBKE, MUKpO-
(oH, KaMepToH Ha
pE30HATOpP- HOM
SIIAKE
Paznen 4. CBETOBBIE SAIBJIEHUS (16 u)
[psmonuHen- [psmonunen- Cdopmuposatb 3Hamb: 3akoH PerynasituBHbIe: mia- CaMOCTOATENBHOCTD B Ocsetutens
HOE pacpo- HOE pacmpo- 3HAHUA O Ipsi- IPSAMOIMHEHHOTO HUPOBATh CBOU JIEH- NpHOOPETEHUH HOBBIX C UICTOYHUKOM
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podoskeHue
IInanupyemblie pe3yIbTaThl OCBOCHHSI OCHOBHOI 00pa30BaTeJbHOI MPO-TPAMMBI
0CHOBHOTO 001ero oopasoBanus (B coorsercTBuu ¢ ®I'OC)
YHuBepcaabhble yueOubie geiicteus (YY)
OcHoBHOE IeneBasn Ucnoan3oBanne
Tema coaep:kanue YCTaHOBKaA YpOKa MeTaHpeHMeTHLIe 060pyuonaﬂnﬁ
Ipenmernbie pe3yabTaThl: 1
pe3yJIbTaThI peryJisiTUBHbIE, MHHOCTHDIC
KOMMYHUKATHBHbIE, PesyIbTaThI
IMO3HaABaTEJJIbHbIE
CTPAHEHUECBETA. | CTPAHEHUE CBE- MOJIMTHEUHOM pacIpoCTpaHEHUSICBETA. | CTBHS B COOTBETCTBUY C | 3HAHHUM U MPaKTHYE-CKUX | cBeTa Ha 3,5 B,
JlaGoparopHas ta. OTKIOHEHHUE pacmpocTpase- YMemb: npuMeHsTh MOCTABJIEHHOM 3a/1a-4eil | yMEHUMI UCTOYHHUK IIHUTA-
pabora Ne 9 CBETA OT Ips- HHH CBETA. 3aKOH NIPSAMOJIMHEN- U YCIIOBUAMM €€ HUSA, KOMILICKT

MOJIMHEMHOTO
pacrpocTpaHe-
HUSL TIPH TIPO-
XOXKACHUU
nperpag oueHb
MaJblX pazMme-
poB*. 3akoH
OPAMOJIMHEHHO-
o pacrmpocTpa-
HEHHMS CBETa.
[Ipumenenue
SIBJICHUS TIPSI-
MOJIMHEHHOTO
pacmpocTpane-
HHSI CBETa Ha
npaktuke. Jla-
6oparopHas
pabora Ne 9.
«Habumonenue
MPSAMOIUHEHHO-
TO pacnpocTpa-
HEHUSI CBETa»

Hayuurts: uccie-
JI0BATh TPSAMO-
JMHEHHOE pac-
MpOCTpaHEHUE
cBeTa; HaOImo-
IaTh B TIpOIIEcce
IKCIIEPUMEH-
TaJbHOU Jes-
TEJIbHOCTH,
CPaBHHBATB,
00001maTe u
(bopMypoBaTh
BBIBOJIBI

HOTO pacipocTpaHe-
HHS CBETA IIPH 00'BsIC-
HCHHU PA3JIMYHBIX AB-
JIEHU’

peann3aiuu.
ITo3HaBaTeJbHbIE:
OTpEIeNATh IOHSATHA,
HCIIOJI30BaTh 3HAKO-
BO-CUMBOJIMYECKHUE
CpeJICTBA, B TOM YHC- JIe
MOJCJIN U CXEMBI JJIA
pereHus 3a1ad.
KoMMyHUKATHBHBIE:
OpTraHu30BHIBATh
y4eOHOE COTpyaHHYE-
CTBO M COBMECTHYIO
JeSTEeNBHOCTD C YUH-
TEJIEM U CBEPCTHHKA-
Mu; paboTaTh MHIUBU-
JyalbHO U B TPyIIIE

MPOBO/IOB, IIIe-
JeBas auagpar-ma

VAUEUD

v130d 'Q VIhOL
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MHENAIT00

podoskeHue

lMpodosikeHue
IInanupyemble pe3yIbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTeJbHON MPO-TpaMMBbl
0CHOBHOI0 001ero oopazoBanus (B coorBercrBuu ¢ PI'OC)
YuuBepcaabhble yueOubie geiicteus (YY)
OcHoBHOe eneBas Ucnoab3oBanue
Tema CoaepKaHne YcTaHOBKa YpOKa | MeTa“peﬂMeTHbIe oﬁopyaonamm
PEAMETHEIC pe3yabTarThl: 1
Ppe3yJIbTaThbl peryJisiTUBHbIE, MHHOCTHBIC
KOMMYHUKATUBHBIE, pesyIbTaTe
MMOo3HaBaTeJ/JIbHbIC
OrpaxenuecBeTa.| SIBneHue oTpa- Codopmupoath 3Hamsb: 3akoH oTpa- PerynsituBHbie: ma- CaMOoCTOSATETBHOCTD B OcBeTutens ¢
JlabopaTopHast JKEHHS CBeTa. 3HAHUS O 3aK0- JKEHUs CBETA. HUPOBATh CBOM JeH- MPHOOPETECHNH HOBBIX HCTOYHUKOM CBE-
pabota Ne 10 3aKOH OTpaxke-HUsI | HE OTPaKEHUST YMems: onmcriBaTh CTBHS B COOTBETCTBHH C | 3HAHWIA W MPaKTHAYE- taHa 3,5 B,
csera. 006- CBCTAa. SBIICHNE OTPAXKEHUACBETA;| [IOCTABICHHOM 33/1a-Ueil | CKMX yMEHUI UCTOYHHUK IIUTa-
PaTHUMOCTH CBe- Hayunrts: sxcme- CTPOMTB OTpa-KEHHBIE Y YCIIOBHAMH €€ HUSI, KOMIUIEKT
TOBBIX JTy4eH. PUMEHTAIBHO Jy4Hd CBETA peanmzanuu. MIPOBOJOB, LIe-
3epkanbpHOE U UCCIIEI0BATh SIB- IMo3naBarteiibHbIE: neBas quadypar-
muddysHoe oT- JICHHWE OTpaKe- OTpEJIeNATh IOHSATHS, Ma, TIOIyIIH-
pajkeHHe CBeTa. HUS CBETA; Ha- HCIIONB30BaTh 3HAKO- JUH]P, TUIAHIIET
JlabopaTtopHas Omoath 1 M3Me- BO-CUMBOJIMYECKHE Ha TUIOTHOM JIH-
pabota Ne 10. PATH B IpoLecce CpeJICTBA, B TOM YHC- JIe CT€ C KPYTOBBIM
«3yyenne sB- | IKCIIEPUMEH- MOJICTTH ¥ CXEMBI JJISI TPAHCTIOPTHPOM
JeHWs OTpaxe- | TAIbHOHU nes- pereHus 3a/1a4.
HHS CBETa» TENBHOCTH; CPaB- KoMMyHUKATHBHBIE:
HUBaTh, 0000- OpraHu30BHIBATh
aTh U y4eOHOE COTpyaHHYE-
(hopMyMpoBaTh CTBO ¥ COBMECTHYIO
BBIBOJIBL; TIpe]I- JEeATENbHOCTD C Y4H-
CTaBIATh PE3yIlb- TENeM U CBEpPCTHHKA-
TaThl I3MEPEHUH B Mu; paboTaTh MHIUBHU-
BHJIE TAOMHI] JyalbHO U B TPyIIIE
[Ipenomnenune SBnenue mpe- CohopmupoBath 3Hamsb: 3akoH npe- Ilo3naBaTenbHbIE: CaMOoCTOSATETBHOCTD B OcBeTutens ¢
CBeTa. JIOMJICHUSI CBE- 3HAHUS O 3aK0- JIOMJIEHHUS CBETA. OTpeNenATh MOHITHS, PHOOPETEHUH HOBBIX HCTOYHUKOM CBE-
Jlabopartopras ta. CooTHOIIIE- HE MpesomJie- YMemb: onuichiBaTh UCTIOJIb30BATh 3HAKO- 3HAHUW ¥ paKTHYe- taHa 3,5 B,
pabora Ne 11 HUSI MEXKTY HUS CBETA. ABJICHUE TpesoMIIe- BO-CHMBOJINYECKHE CKUX YMEHUHI UCTOYHUK TUTa-
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lMpodosikeHue

Tema

OcHoBHOE
cojepKaHue

IesaeBas
YCTaHOBKA ypoKa

[Inanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00Pa30BaTeabHOIl MPO-TPAMMBI
0CHOBHOTO 001ero oopasoBanus (B coorsercTBuu ¢ ®I'OC)

YuuBepcaabhble yueOubie geiicteus (YY)

MeranpeaMeTHble
IIpenmerHsbIe pe3yabTaThbl: I
HYHOCTHBbIE
pe3yabTarThl peryJsiTuBHbIE,
pe3yabTaThl
KOMMYHHKATHBHBIE,
no3HaBaTeJbHble

Hcnoan3oBanue
o0opynoBanus

yIIIaMyl TIaICHUSHN
HPENOMIIEHHUSL.
OnTtuyeckas
IJIOTHOCTD Cpe-
abl. [lepexon
CBETa U3 CPEeibl
ontuyecku 0o-
Jiee IJIOTHOH B
CpeLy ONTHYe- CKH
MeHee MIOT-HYIO.
Jlabopa- TopHas
pabora

Ne 11. «3yde-
HUE SBICHUS
NpeIOMIICHUS
CBETa»

Hayuurts: uccie-
JI0BaTh 3aKOHO-
MEpHOCTH, KOTO-
PBIM TOTYHMHSET-
CsI SIBIICHUE
MIPETOMIICHUS
cBeTa (COOTHO-
IIeHHe YTIIOB Ma-
JICHUS U TIpe-
JIOMJICHHS ); Ha-
OJrOIaTh U
U3MEpATH B MPO-
ecce IKCIepu-
MEHTAJILHON Je-
SITETTLHOCTH;
CPaBHHBATB,
00001aTh 1
(dopmynHpoBaTh
BBIBOJIBI; IIPEJI-
CTaBJIATh pe-
3yNbTaTHl H3Me-
peHui B BUziE
TabInIL

HUS CBETA; CTPOHUTH CPEZCTBA, B TOM 4HC- JIe
NPENOMIIEHHBIE JTYYH MOJEIIN U CXEMBI JUIs
cBeTa peIIeHus 3a/1a4.
KommyHuKkaTHBHBIE:
OpraHHU30BHIBATH
y4eOHOE COTpyaHHYE-
CTBO U COBMECTHYIO
IEATENBHOCTD C YUH-
TeJIeM U CBEPCTHHKA-
MH; paboTaTh WH/MBH-
JyaibHO U B TPYIIIE

HHUA, KOMIUICKT
HPOBO/IOB, IIie-
neBas muadpar-
Ma, [ToJTyLIH-
JIMHJP, TUIaHIIeT
Ha TUIOTHOM JIH-
CTe C KPYTOBBIM
TPaHCIOPTHPOM

VAUEUD
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R lMpodosikeHue =]
IInanupyemble pe3yIbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTeJbHON MPO-TpaMMBbl 2
0CHOBHOI0 001ero oopazoBanus (B coorBercrBuu ¢ PI'OC)
YHuBepcanbHbie yueOnble aeiicteug (YY) ;
Teva coepmamne | yeramomnypora Meranpenverse oy |
Mpexmernbre Pe3yJIbTaThI: 1 ‘
Ppe3yJIbTaThbl peryJisiTUBHbIE, MHHOCTHBIC O
KOMMYHHUKATHBHBIE, PE3yIbTATRI O
MMOo3HaBaTeJ/JIbHbIC n
Gopmyna nuH- | QopMmyna IuH- Hayuunts: u3me- YMemb: cobupath PeryasituBHbIE: CaMOCTOSATENBHOCTD B OcBeTuTes ¢ ;
3pr*.  YBemmue- | 3b1*. YBenuue- PATb POKYCHOE YCTaHOBKY TIO OTIHCa- TUIAaHUPOBATh CBOU NpHOOPETECHNN HOBBIX HCTOYHHUKOM CBe-
HUE JTHH3BIY. Hue uH3b*. Jla- paccTosiHUE U HUIO U IPOBOJUTH Ha- IEHCTBUS B COOTBET- 3HAHUI U NpaKTHYe- TaHa 3,5 B,
JlabopaTopHast OopatopHas pa- ONTHYECKYIO CH- OmroneHus n300paxe- CTBUM C MOCTaBJICH- CKHMX YMEHUI MCTOYHHUK THUTa-
pabora Ne 12 Oota Ne 12. Ty coOuparolied | Huii, IOMy4aeMbIX TIpH HOH 3a71a4eil 1 yco- HHUSI, KOMIUIEKT
«H3yuenue uso- JIMH3BI; HA0MIO- TIOMOLIY JINH3BI; 00b- BUSIMH €€ peanusa- IPOBOJIOB, IIe-
Opaxxenus, na- JaTh, U3MEPATh U | ACHATH MONYYCHHBIE LUH. neBas nuadpar-
BaEMOT0 JIMH- 0060011aTh B pe3ynbTaThl KommyHuKaTHBHBIE: Ma, 3KpaH CTaJlb-
301 nporecce 3Kc- OpraHu30BHIBATh HOW, HarpasJs-
MepPUMEHTAITb- yueOHOe COTpyIHIYE- FOIIas C
HOU JesITeNIbHO- CTBO U COBMECTHYIO U3MEPUTENbHOU
CTH; IIPEJICTaB- JesITeNbHOCTD C YUH- IIKaJoi, coou-
JIATh Pe3yJIbTaThl TEJIEM U CBEPCTHHKA- parolye JUH3HI,
U3MEepeHuil B MU; pa00oTaTh HHIUBH- pacceuBaroas
BHJIE TAOMHIL; IyanbHO U B TPy JMH3a, CIai]
ONpEEIATh Be- «Mogensb npea-
JIMYUHBI, BXOAS- MeTay» B peirepe
mye B popMyiy
JIUH3BI
w
8
@ ©
> @
T =
g s
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g9

8 kiace

IInanupyemblie pe3yIbTaThl OCBOCHHSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TPAMMBI

0CHOBHOTO 001ero oopasoBanus (B coorsercTBuu ¢ ®I'OC)

YuuBepcaiabHbie yueOHble AeiicTus (YY)

o HeaeBas
Tema CHOBHOE VCTAHOBKA Meranpeamermme I/lcﬁnonmosaﬂne
colepKaHue o6opynoBa
ACPKAHH yYpoka IIpeamernbie PEIYALTATDI P— PyAoBaHuUs
PesyabTaTLl PerynsatuBHbie
pe3yJabTaThI
KommynukaTupHble
IMo3naBartenbHbIE
Paznea 1. NIEPBOHAYAJIBHBIE CBEAEHHWSI O CTPOEHNUUA BEIHIECTBA (6 u)
JBuxenne Mo- | bpoyHoBCKoe Cdopmupoparh 3Hamb: onpeaenenue PerynsituBHbie: yuu- YOekIEHHOCT B BO3- Kommprotep, wmu-

nekyn.  Juddy-
3UAL
DpoHTanbHAS
TaboparopHas

paborta

JIBIKeHne. Xa-
paKTep ABMKE-
HHS MOJIEKYJL.
Cpennss cxo-
POCTh JIBHXKeE-
HHSI MOJICKYJL.
Huddysus.
Huddysus B ra-

3aX, JKHJKOCTAX
TBEPABIX Te- JIAX.
3aBHUCH- MOCTh
CKOPOCTH
muddy3un ot
TEMITEPATYPHI
tena. CpemHsist
CKOpPOCTb Te-
TUIOBOTO JIBHKE-
HUS MOJIEKYJ U
TeMmreparypa
Tena.
@poHTanbHASA
nabopaTopHas
pabora «Ha-

3HAHUS O JIBU-
KEHUH MOJIEKYT,
ABICHUH Ju-
ing128
HayuwuTts: Ha-
OJro1aTh M 006-
SICHATD SIBJICHUE
mhdysun;
OOBSACHATD 3a-
BUCHMOCTH CKO-
POCTH TEIIO0BO-
TO IBIKEHHS
MOJIEKYJ OT
TEeMIEPaTyPhI
Teja; 00bsc-
HATh OTIIMYHUE
MOHSTUH cpell-
HEW CKOpOCTH
TEIIOBOTO JIBH-
KEHHS MOJICKYI
OT MOHATHUS
CpeaHeil ckopo-
CTH MEXaHHYe-

TEMIIepATyphl, SANHHU-
bl €€ U3MEPEHU,
o0o03HaueHue; onpe-
TIeTICHUE SIBJICHUS
muddyzun.

YMemb: nipuBoIUTH
IIPUMEPBI SABICHHUI,
O0BACHATH PE3yJbTA-ThI
IKCTIEPUMEHTOB,
MOJITBEPIKIAIOIINX
JBUKEHHE MOJIEKYIL;
OTIMCHIBATH SBICHHE

i dy3un, 00bsCc- HATH
PasHUILy TIPOTE- KaHUsA
aupdy3un npu
Pa3IMYHBIX TEMIIepa-
Typax U B Pas3iuyHBIX
arperaTHbIX COCTOs-
HUSIX

ThIBATh BBIJICJICHHBIC
yUUTEIEM OPUECHTHPHI
JNIEUCTBHS B HOBOM
y4eOHOM MaTepHaie B
COTPYJHUYECTBE C
YUUTEIEM.
Ilo3naBaTeabHBIE:
OTpEJIeNATh TIOHSATHS,
YCTaHABIMBATH aHAJIO-
TUH; TIOHUMATh Pa3iu-
YU MEXy UCXOAHBI-
MU (haKTaMu U TUIOTe-
3aMU JIJISI UX
00BsICHEHUS, TeOpe-
THYCCKUMHU MOICIAMU U
peanbHBIMU 00BEK-
TaMUu

MO>KHOCTH MTO3HAHUS
MIPUPOABI

Kpockon  Ouono-
THUYECKHH,  Karmid
MOJIOKa, pa30aB-
JIEHHOT'O BOJIOM

VAUEUD
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lMpodosikeHue

Ilnanupyemble pe3y/ibTaThl 0CBOEHUs] OCHOBHOI 00pa30BaTe/IbHON MPO-rPaMMbI
OCHOBHOT0 0011er0 o0pa3zoBanus (B coorseTcTBUH ¢ PT'OC)

YHuBepcaabhble yueOubie geiicteus (YY)

IeseBas
Tema OcHoBHoOE yCTAHOBKa M Hcnoab3zoBanue
eTanpeaAMeTHbIC
coepKaHue ypoka IpenMeTHEIe De3YABTATI obopynoBaHus
pe3y/IbTaThl PeryasTuBnbIe JriHocTHEIE
KOMMyHHKaTI/IBHHe pesyIbTaTet
Ilo3naBaTebHbBIE
OnroneHre Opo- | CKOTO JBHIKeE-
YHOBCKOI'O JIBU- | HHUS MaTepHallb-
SKEHUSD HOU TOYKH
Pasnen 2. MEXAHUYECKHWE CBOMCTBA ) KUJKOCTEM, TA30B U TBEPJBIX TEJI (12 u)
[aBnenue Jasnenue tBEP-np1X| ChopMupoBath 3Hame: onpeniene- Hus | PerysiTHBHbBIE: Y- PazBuTne nosnasa- JlaTuuk fapie- Huf,

KUIKOCTEN U
ra3oB. 3aKOH
ITackams.
®poHTanbHas
nabopartopHas
pabora

ten. JlaBie-Hue
rasa, ero
3aBUCHMOCTB OT
TeMIIepaTyphl 1
o0béMa raza.
Ilepenaua  nas-
JEHUS Ta3aMH |
KUAKOCTSIMHU.
3akoH [lackans.
®poHTaNbHAs
naboparopHas
paborta «3akoH
[Tackans. Ompe-
JIeTIeHHE JaBlie-
HUSL JKHIKOCTHY

3HAHMSA O JaBlle-
HUU KHIKOCTEH M
rasosB, 3aKOHE
ITackans.
Hay4wrs: Habmro-
JaTh SBJICHIE
Tepeiavu JaBe-
HHS JKUIKOCTS-
MH; 00BIACHATD
3aBUCHMOCTD
JaBJIEHUS ra3a OT
TEMIIEPATYPhI U
KOHIIEHTPAIIMH €T0
MOJIEKYI,
AHAJIM3UPOBATH U
OOBSICHATH SABJIE-
HUSI C UCIIOJIB30-
BaHMEM 3aKOHA
ITackans

JABJIEHHS, TIOT- HOCTH,
CHUJIBL, X 000-3HAUYEHHS
¥ €JIMHUIBI I3MEPEHHUS;
MPUYKHY JABICHHUS Ta3a;
3aBH- CUMOCTb JABJICHUSA
OT TeMIIePATyphl, TJIOT-
HOCTH; ()OPMYIHPOB- KY
3akoHa Ilackais.
YMemb: ommcriBath
sSIBJICHME JIaBJICHUS ra-3a
Ha OCHOBE IOJI0KE-HHI
MKT; 00BSICHATH
0CO0EHHOCTH TIepesa- Yi
JIABJICHHUS KUIKO- CTIMHU
Y ra3aMiy Ha OC-HOBE
nonoxenuit MKT;
IPUBOIUTH TIPUMEPHI,
WLTIOCTPUPYIOIIUE 3a-
koH Ilackamst

TBIBATh BBIIEJICHHBIE
YUHUTENIEM OPUEHTUPBI
JIEHCTBUSA B HOBOM
y4eOHOM MaTepuaie B
COTPYJTHUYECTBE C
YUUTEIEM.
ITo3HaBaTeJbHbIE:
OHpe}IeHHTL TIIOHATHA,
HCII0JIb30BATh 3HAKO-
BO-CHMBOJIHYECKHE
CpEZICTBA, B TOM UHC- JIe
MOJICIIM M CXEMBI JUTS
peleHus 3a1a4

TEJBHOTO MHTEpeca K
¢duznke

MTaTHB, pa-004as
€MKOCTB, TpyOKa,
NUHENKa

v130d '5 VIhOL

WIUNEUD



MHENAd00

19

lMpodosikeHue

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI
OCHOBHOr0 00uiero odpasoBanus (B coorsercTBHH ¢ PTOC)

YuuBepcaabhble yueOubie aeiicteus (YY)

HeneBas
Tema OcHoBHOE YCTAHOBKS Meranpeavernbie Hcnoab3zoBanue
coaep:KaHue MpeIMeTHbIC obopynoBanus
yYpoka pea pe3yJIbTAThI
Pe3yabTaThl PeryasTuBnbIe JiraHoCTHIE
KOMMyHI/IKaTI/IBHLle pe3yIbTaTel
ITo3naBare/bHBIE
JlaGoparopHas JlaboparopHas Hayuutpb usme- YMemb: nipoBonTH PerynsituBHbie: 1a- CaMOoCTOSTENbHOCTD B JunamomeTp,
pabora Ne 1 pabota Ne 1. PATH BHITANKABA- | DKCIEPHMEHT IO 00- HUPOBATh CBOM JIEH- MPHOOPETEHNH HOBBIX IITaTHB YHUBED-
«Uzmepenue TOILYIO CUITY HapyXEHUIO BBITAJIKH- CTBUS B COOTBETCTBUU C | 3HAHWIl M MPAKTHYE- caJbHBIN, Mep-
BBITAJIKMBAIOLIEH BAIOLIEH CHIIBIZIBBIAB- MOCTABJICHHOM 3a1a-4eil | CKUX YMEHUI HBIU LUITUHID
CHITBD» JICHHIO 3aBUCHMOCTH U YCIIOBHSAMH €€ (MeH3ypKa), Tpy3
monyns Fa ot ,u Vi, peanu3anyy. [UITHHAPTIECKHT
3amuchiBaTh pe3ynbTa-Thl | Ilo3HaBaTeabLHbIE: U3 CTajH, Ipy3
M3MEpEHHI B BUJIE OCYIIECTBIATH (hHKca- [UITHHAPAYECKIIAH3
Tabiu1, HopMyInpo- BaTh| KO HHPOPMAIMU 00 ATIOMHHUEBO-TO
BBIBOJ O BBIIIOJI- HEHHOU OKpYyXaromeMm MUpe € CIlJlaBa, HUTb
paboTe U pe-3yIbTaTax € | MOMOIIBI0 HHCTpPY-
y4EeTOM MOTPEUTHOCTH menToB UKT.
H3Me- PEHUS KommyHnukaTus-
HbIe: OPTaHU30BbI- BaTh
y4eOHOe COTpy-
HUYECTBO U COBMECT-
HYIO JIeITeIbHOCTD C
YUYHTENEM U CBEp-
CTHHKaMH; paboTaTh
WHIMBUJIyaJILHO U B
rpyImime
JlabopaTtopHas JlaboparopHnas CoopmupoBats | 3HAMb: ycioBus, npu | PeryasiTHBHbBIE: I1a- CaMOoCTOSATEEHOCTS B JnnamomeTp,
pabora Ne 2 paboraNe2. «M3- | 3HaHUS 00 yClO- | KOTOPBIX TEJO TOHET, HUPOBATh CBOM JIeH- NpHOOPETEHNN HOBBIX IITAaTUB YHUBEP-

YUEHHE YCIOBUM
TUIABAHUS TEA»

BUAX ILIaBaHUA
TCIa.

BCILIBIBAET, I1J1aBAET
BHYTPH WX

CTBHA B COOTBETCTBHH C
IOCTaBJICHHOU 3ajaa-

3HAHMH U [IpaKTHye-
CKHX YMEHUI

CaJIbHbIN, MEp-
HbIU LIUITUHAD

VAUEUD

v130d 'Q VIhOL
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MHENAIT00

lMpodosikeHue

Tema

OcHOBHOE
cofiepKaHme

Ilnanupyemble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbl
OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)

IesaeBas
yCTaHOBKA
ypoka

IIpenmeTHbIE
pe3yJabTaThbl

Yuupepcaabhble yueoubie geiicteus (YY)

MeranpeameTHble
pe3yabTaThl
PerynsaTuBHbie
KomMMmyHHKaTHBHbIE
ITo3naBartebHBIC

JInuHOCTHDBIE
pe3yJIbTaThI

Hcnosib3oBanue
00opynoBaHus

Hayuwurs: pac-
CUUTHIBATH BbI-
TaJIKUBAIOLIYIO
CUITY ¥l CHITY TSI
KECTH; UCCIEN0-
BaTh YCIOBHUS
IIaBaHUS TENa;
OOBACHATH IIPU-
YHHBI [IABAHKS TeEJ]

Ha TIOBEPXHOCTH XKHUJI-
KOCTH.

YMemb: npoBoauth
IKCIIEPUMEHT TI0 TIPO-
BEPKE YCJIOBUI IJIa-
BAHUS TEJI; 3aIUCHI- BaTh
Pe3yNbTaThl B BU-JIC
Ta0JIHILIEI,
(hopMyJIUpOBaTh BbI-
BOJI O BBIIIOJTHEHHOM
paboTe u pe3yabTaTaxc
y4ETOM TOTPEIIHO- CTH
U3MEPEHHS

4ei U YCIOBUAMHU €€
peanuzanuu.
KommyHuKkaTHBHBIE:
OpraHU30BbHIBAThH
y4eOHOe COTPYaHUYE-
CTBO M COBMECTHYIO
JesITeNBHOCTD C YUH-
TENeM U CBepPCTHHKA-
MU; paboTaTh HHAMBH-
IyanbHO U B TPyTIIE

(MeH3ypKa), rpy3
WINHAPUIECKUH
U3 CIICIUATILHOTO
IIACTHKA, HUTB,
MOBapeHHast COJIb,
IaJro4Ka Jyis
nepeMeIIn- BaHUsI

-]

asnen 3. TEIVIOBBIE SIBJIEHUS (12 u)

TemnoBoe JBU-
skenne. Tewrme-

parypa

Temnosoe 1BHU-
xenue. Tepmo-
JTUHAMHUYCCKast
cuctema. Cocro-
SIHUE ¥ Ilapame-
Tp])I COCTOSAHUA
TEPMOIUHAMH-
YeCKOM CHCTe-
MEI. TemnoBoe
paBHOBECHE.

CdopmupoBats
3HaHHUS O TEIIo-
BOM JIBH)KCHHMU,
TeMIieparype.
Hayuwurs: ompe-
JeNATh LeHy Jie-
JICHUS IIKAJTBI
TEPMOMETPA; 13-
MEpSTh TeMIIe-
patypy; mepeso-

3Hamb: onpenene- HUe
TEIIJIOBOTO IBHU- XKCHU,
TETJIOBOTO PABHOBECHS,
TEMIIE- PaTypsbl;
SIIMHUIIBI M3- MEPEHHUS U
0003Haue-HHE
TEMIIEPATYpBI,
YCTPOICTBO U MPUH-
MM JIEACTBUS TEPMO-
MeTpa.

PeryasiTuBHble: yuu-
TBIBATh BBIICICHHBIC
YUHUTENIEM OPUEHTHPBI
JICHCTBUS B HOBOM
y4e0HOM MaTepHaie B
COTPYHUYECTBE C
YUHUTEIIEM.
Ilo3naBaTeabHbBIE:
OMPEAEISATh MOHATHS;
TIOHMMATD Pa3IHIHs

Pa3Butne no3nasa-
TENBHOTO MHTEpECca K
¢uznke

JlaGopaTopHBIi
TEpMOMETp, JaT-
YUK TeMIIepaTy-

pHI

vi1d0d '5 VihOL

WIUNEUD
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lMpodosikeHue

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI

0CHOBHOr0 0011ero oopazoanus (B coorsercrBun ¢ ®I'OC)

YuuBepcaabhble yueOubie aeiicteus (YY)

HeneBas
Tema OcHoBHOE YCTAHOBKS M Hcnoab3zoBanue
coaep:KaHue €TanpeIMeTHeIe obopynoBanus
ypoka Ipeamernbie pe3y1bTaThl
Pe3yabTaThl PeryasTuBnbIe JiraHoCTHIE
JILTAThI
KomMyHukaTuBHbIe pesy
ITo3naBare/bHBIE
Temnepatypa JIWTh 3HAUCHHE YMemb: wcnonb3o- MEX1y UCXOJHBIMHU

KaK mapameTp
COCTOSIHHSI Tep-
MOJIUHAMUYe-
CKOM CHUCTEMBI.
W3mepenue TeM-
THIepaTyphl: Tep-
MOMETp, IIKana
TEPMOMETPA,
TepMOMeTpHYE-
CKO€ TeJIo, pe-
TIEPHbIE TOUKH.
[xana [ens-
cust. [kamnbr
Qapenreiita u
Peomiopa. AG-
comoTHas (Tep-
MOJIMHAMUYe-
CKasl) IIKaia
TEMITEpaTyp.
AOCONIOTHBIT
HyJIb TEMIepa-
Typ. CBS3b MEX-
Iy TeMIepary-
poii o mkaine

TEMIIEPaTyphI U3
rpaaycos Llens-
CHS B TPAIyChI
KenbBuna

BaTh MPU OMHCAHUH
TEIUIOBBIX SIBJICHHH
TOHATHS: TCPMOJIUHA-
MHYECKOHN CHUCTEMBI,
COCTOSIHUS TEPMOJIU-
HaMUYECKOM CUCTEMBI,
napamMeTpoB COCTOS-
HHS TePMOTMHAMAYE-
CKOU CHUCTEMBI; MpHU-
BOJAUTH IPUMEPHI Te-
TIJIOBBIX SIBJICHUM,
JKCIIEPUMEHTOB, MO
TBEPKIAIOIINX 3aBH-
CUMOCTb TEMIIEPATYPHIOT
CKOPOCTU JIBHKE- HUSI
MOJIEKYIT

(hakTamu W THIIOTE3a-MHU
JUIS MX OOBSICHE- HUS,
TEOPETHIECKUMU
MOJICJISIMH 1 Peajlb-
HBIMH 00BEKTAMHU

VAUEUD

v130d 'Q VIhOL
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lMpodosikeHue

v130d '5 VIhOL

MHENAIT00

Ilnanupyemble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbl
OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)
IeaeBas Yuupepcaabhble yueoubie geiicteus (YY)
Tema OcHosHoe yCTAHOBKa Meranpeaveribie Henonn3oanue e
coepKaHue TpeIMeTHEI obopynoBaHus
ypokxa PEAMETHRIC pe3yabTaThl
Pe3yabTaThl PeryasTuBnbIe JITHOCTHEIE
KoMMyHuKATHBHbIE PE3yIbTaTRI
ITo3naBaTebHBIE
enscus u mo
a0COIOTHOM
(TepmouHAMU-
YeCKOH) IIKae.
JeMoHcTpanus
«3mepenue
TeMIIEPaTypb»
Buytpennsis Kunernueckas u CodopmupoBats 3Hameb: onpeseneHue PeryasiTuBHbIe: yuu- CaMOCTOSATENBHOCT B JdemoHcTpanus
sreprus. Cro- MMOTEHIIAAIbHAS 3HAHUA O BHY- BHYTPEHHEU SHEPruy, TBIBATh BBIICJICHHBIE MPHOOPETEHUH HOBBIX «A3menenue
cO0ObI U3MEHe- sHeprus. CoBep- | TpeHHeH 5Hep- TUH, | SBICHUS TEIIONEpe- YUYHTEIIEM OPUEHTHPBI 3HAHUH U OpaKTUye- BHYTpeHHeil
HHS BHYTpEH- IIeHHUE PabOThI croco6ax JIauM; CAUHUIBI U3ME- JIEUCTBYS B HOBOM CKMX YMEHUH JHEepPruM Teja Mpu
HEM sHepruu CKaTbIM BO3.Ly- WU3MCHEHHUS BHY- peHus 1 0003HAUCHHUE y4eOHOM MaTepuaie B TPeHHH U yIape».
xoM. BHyTpen- TPEHHEW BHEp- TMU.| BHYTPEHHEU SHEPruu, COTPYAHUYECTBE C JIaTUUK
HAS DHEPTHUSL. Hayuwuts: 00bsic- CTHOCOOBI TeTIonepe- YUYUTEIEM. TeMIEepaTyphbl, ABE
YcnoBHoe 060- HATb U3MEHEHHE Ja4u. IMo3naBarteiibHbIE: JIOCKH, JIBE
3HAYEHHE U eU- BHYTPEHHEU YMemb: onuceiBaTh ONPEAENATD TIOHATHS, CBHHLIOBBIE IIa-
HHUTIA BHYTPEH- SHEPTUH TeNa IPU | TPOIIECC IpeBpare- co3/1aBaTh 00001I1e- HUS, CTHHKH, MOJIOTOK
HEl SHEepTUH. Teronepe-1a4e U | HUA SHEPruu IpH B3a- YCTAHABJIMBATh aHAJIOTUH;
3aBUCUMOCTh paboTe BHEITHIX UMOJIECTBUU TEJ, U3- TIOHUMATh PA3TTHIHS
BHYTpPEHHEU CHII, MEHEHHA 3HEPIruu Mpu MEX]Y UC- XOIHBIMH
JHEPrUH Tela OT AHAJIN3APOBATh COBEpIICHUH PaOOTH U | (haKTaMH U TUTIOTE3aMH
€ro TeMIepary- SBJICHUE TEIUIO- TEIJIoNepeaaye; I UX O0BSACHEHHUS,
PBL, MAacChl U OT HepeNayn; CpaB- NPUMEHSATh 3HAHUSA O TEOPETH- YECKUMHU ©
arperaTHoro co- HMBATh BUJIbI BHYTPEHHEW SHEPTUH MOJIEIISIMH U pEAIIbHBIMU E
crogHus. Crioco- crocobax e¢ n3MeHe- 00BbeKTaMU =
S




MHENAd00

lMpodosikeHue

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI
OCHOBHOr0 00uiero odpasoBanus (B coorsercTBHH ¢ PTOC)

YuuBepcaabhble yueOubie aeiicteus (YY)

HeneBas
Tema OcHoBHOE YCTAHOBKS Meranpeavernbie Hcnoab3zoBanue
coaep:KaHue ypoka TpenMeTHbIe De3y.IbTATI obopynoBanus
Pe3yJIbTATDHI PerynsiTuBHbIe JluanocTbie
KoMMyHuKATHBHBIE PEsy-IbTaTL!
ITo3naBare/bHBIE
Obl U3MEHEHHUS TEIUIONEPEIAYY; HYS B PA3INYHBIX CH-
BHYTPECHHEU CaMOCTOSITENBHO Tyalusax
SHEPTUHU TEJa: pa3pabaTsIBaTh,
COBEpILIECHHUE pa- IUIAHAPOBATh U
OOTHI U TeIUione- | OCYIIECTBISTH
penaya OKCIIEPUMEHT I10
U3MEHEHHUIO BHY-
TPEHHEN SHEPTHUU
Kongexkius. KonBekmus B Codopmupoathb 3Hamsb: onpeneneHue PerynsituBHbie: yuu- PasBurtue nozxnasa- demoHcTpanus
Wznyuenue KUJKOCTAX M ra- 3HaHUA O KOH- SBJIEHUI KOHBEKIIUH, TBIBATH BBIICIICHHbIE TEJIBHOTO HHTEPECA K «Ilornomenue
3ax. Ilepenoc BEKLUU U U3y~ H3JIyYCHHUS. YUUTENIEM OPUEHTUPBI (usuke CBETOBOI

BEI[ECTBA IIPH
xoHusekuu. O0-
paszoBaHUe Be-
TpoB. N3nyye-
HUE JHEPTHH Ha-
TPETHIMHU TETAMH.
3aBUCU-MOCTh
SHEPTUH
U3IyYEHHUS OT
TeMIIepaTyphl
tena. CpaBHe- HUE
M3IydeHNUS
(morommeHus)
JHEPruu YEPHOM

YEHHH.
Hayuurts: Ha-
OJIIO1aTh KOH-
BEKI[MOHHBIE TI0-
TOKH B XKHJIKO- CTIX
M raszax; 0OBACHATE
Me- XaHH3M
KOHBEK-IIUH,
HPUUYHHY
pa3IMYHOM CKO-
POCTH KOHBEK- IHH
B raszax u
KUIKOCTSX;
CPaBHHMBAThH

YMemb: npuBoauTh
IPpUMEPLI KOHBEKITUHH
U3ITy4eHHs; Pacrio-
3HaBAaTb KOHBCKIHIO U
W3ITy4YeHHe Cpean
JPYTUX BUJOB TEIUIO-
nepenayn. OMACHIBATH
MCEXaHU3M MEpEaadn
SHEPTUU JJAHHBIMU
criocobamu

JICHCTBYS B HOBOM
y4yeOHOM Marepuale B
COTPYIHUYECTBE

C YUUTETIEM.
Ilo3HaBaTenbHBIE:
OMpPEEIATh MOHATHUS,
co31aBath 000011Ie- HHs,
YCTaHABIMBATh AHAJIOTHH

JHEPTUI»: 1Ba
JIaTYHKa TeMIle-
paTypbl, amrma,
nuct 6enoii n
4€pHOii Oymarw,
CKOTY

VAUEUD

v130d 'Q VIhOL



L

MHENAIT00

lMpodosikeHue

Ilnanupyemble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbl
OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)

Yuupepcaabhble yueoubie geiicteus (YY)

IesaeBas
Tema OcHoBHOE yCTAHOBKa Meranpeaveribie Hcnoab3zoBanue
coepKaHue ypoka IpenveTHEIe De3Y.IbTATI obopynoBaHus
Pe3yabTaThl PeryasTuBnbIe JITHOCTHEIE
KOMMyHI/IKaTI/IBHble pesyIbTaTet
ITo3naBartebHBIC
Y CBETJION I10- SBJICHHS KOH-
BEPXHOCTAMU BEKIUH U U3Ny-
Tel. YCTPOUCTBO YeHUs; HAOMI0- 1aTh
tepmoca. Poib U3MEHEHHE
U3ITy4YEHHS U TEMIIEPATYPHI
JPYTHX BUJOB Tena, 00ycIIoB-
TeTIoNepelauiB | JIEHHOE MOTJI0-
JKU3HM pacTe- HUM | IIEHUEM CBETO-
¥ ’KHUBOTHBIX BOTO H3Iy4YEHHS
JlabopaTopHast JlaboparopHas Hayuurts: uccne- 3Hameb: yctpoiictBon | PeryiasiTHBHbBIE: ILTa- CaMOCTOATENBHOCTD B Jlatumk Temmepa-
pabora Ne 3 pabora Ne 3. JIOBaTh SBIICHUE MPUHIIUIT Je}icTBUS | HUPOBATh CBOM A€H- NpHOOPETEeHNN HOBBIX TYpBI, TEPMO- METP,
«CpaBHEHHE KO- TEII000MeHa NpH | KaJIOpUMETpa. CTBHS B COOTBETCTBHH C | 3HAHMI U MpaKTUYe- KaJIOpH- METP,

JNIYECTB TeIlIo-
THI IPH CMELIN-
BaHUU BOJIBI
pa3Hoi TemIie-

patypsi»

CMeIINBa- HUU
XOJIOIHOH

¥ ropsiueii BOJIbI;
BBIYHCIIATE KO-
JIMYECTBO TEIIO-THI

YMemb: nipoBouTH
HaOIFOIeHHs TpoIiec-ca
TEIIonepeayn;
H3MEPSITH TeMIIEPaTy- Py
ropstaeit 1 Xxonoa- Hoit
BOJIbI; PACCUMTHI- BATh
KOJIMYECTBO Te- TIOTHI,
HEeo0X0UMOe st
HATPEBAHUS BOJIBIH
BBIJICIISIEMOE €10 IPU
OXJIAXKICHUI; OOBSICHATH
IPUYUHY

[IOCTaBJIEHHON 3a/1a-4eil
U YCIIOBUAMM €€
peann3aIum.
Ilo3HaBaTenbHbIE:
OCYIIECTBIATH (hHKCa-
M0 MH(pOPMAIKH 00
OKpY>KaroleM Mupe

C TMOMOIIBIO UHCTPY-
MenToB MKT.
KoMMmyHHKaTHBHBIE:
OpraHNU30BHIBATH
y4eOHOE COTpYAHUYE-

CKUX YMEHUH

MEpHBI HWITHHAD
(MeH- 3ypKa),
nabopa- TOpHbIE
CTaKaHBLTOPSYAs U
X0- JIO/IHAs Bojia

v130d 'Q VIhOL
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MHENAd00

€L

lMpodosikeHue

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI
OCHOBHOr0 00uiero odpasoBanus (B coorsercTBHH ¢ PTOC)

YuuBepcaabhble yueOubie aeiicteus (YY)

HeneBas
Tema OcHoBHOE YCTAHOBKS Meranpeavernbie Hcnoab3zoBanue
coaep:KaHue MpeIMeTHbIC obopynoBanus
ypoka pea Pe3yabTATHI
Pe3yJIbTATDHI PerynsiTuBHbIe JluanocTbie
KommyHukaTuBHbie PEsy-IbTaTL!
ITo3naBare/bHBIE
HEpaBEeHCTBA ITHX KO- CTBO U COBMECTHYIO
JIMYECTB TEMIIOTHI JEATENbHOCTb C Y4H-
TENeM U CBEPCTHHKA- MU
paboTaTh WHIUBH-
IyanbHO U B TPyTIIe
JlabopaTopHast JlabopaTopHast Hayuuts: m3me- YMemb: nabmonath PeryasiTuBHbie: mia- CaMoCTOSATENBHOCTD B Jaruuk Temmepa-
pabota Ne 4 pabora Ne 4. PATB yOEIBHYIO TpoIiecc Teronepe- HUPOBAThb CBOY I€H- IpHOOPETEHNU HOBBIX TYpBI, TEPMO-
«M3mepenune TEMJI0EMKOCTh Jlauyl; pacCUUTHIBATH CTBHS B COOTBETCTBHH C | 3HAHMH U TIpaKTHye- METp, KaJopH-
yIenbHOH Te- BEILECTBA; BbI- KOJIMYECTBO TEILIOTHI, MIOCTABJICHHOM 331a-4eil | CKUX YMEHUI METp, ropsuas
I0EMKOCTHU Be- YUCIIATS I10- HEoO0XO0MMOe IS Ha- U YCIIOBUSIMH €€ MXOJOJIHAS BOJIA,

oiecTBa»

IPEIIHOCTh KOC-
BEHHOT'0 H3Me-
peHust yaenbHOM
TEMJIOEMKOCTH
BEIIeCTBa

TPeBaHMs BOJIBI U BbI-
JeJIsIeMoe TIpH
OXJIAXKIECHHH TeIIa,
TPUMEHSTH YpaBHE- HIE
TEIUIOBOrO 0a- Janca
TS OTIpejieNie-Hus
YIEJNBHOH TeIo-
€MKOCTH BellleCTBa

peannzanuu.
Ilo3naBaTenbHbIE:
OCYIIECTBIATH (hHKCa-
M0 HHPOpPMAIIH 00
OKpY’KaroIeM MUpe ¢
MIOMOIIBIO UHCTPY-
meHToB UKT.
KommyHukaTHBHBIE:
OpraHu30BBIBAThH
y4eOHOE COTpYIHHYE-
CTBO U COBMECTHYIO
JeSTENBHOCTD C YUH-
TEJIEM M CBEPCTHHKA- MHU;
paboTath WHIUBH-
JyaJbHO M B TPYIIIE

MEpHbII 1u-
JUHAD, TPY3 1HU-
JTUHAPUYECKUH C
KPIOYKOM, HUTb,
3IEKTPOHHBIE BE-
CBI

VAUEUD

v130d 'Q VIhOL
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MHENAIT00

lMpodosikeHue

Ilnanupyemble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbl
OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)

Yuupepcaabhble yueoubie geiicteus (YY)

IesaeBas
Tema OcHoBHOE CTAHOBKA M Hcnonn3oBanne
coepKaHue y m €TanpeIMeTHeIe obopynoBaHus
YpOKa PEAMETHRIC pe3yJIbTAThI
Pe3yabTaThl PeryasTuBnbIe JITHOCTHEIE
K Ppe3yJIbTAThI
OMMYHHKATHBHBIE
ITo3HaBaTenbHBIE
Paznen 4. UBMEHEHUE AT'PETATHBIX COCTOSIHUU BELILECTBA (6 4)
[InaBneHue u [InaBnenue TBEP- CodopmupoaTh 3Hame: onpenenexue PeryasiTuBHbIe: yuu- Pa3Butne no3Hasa- ®ponTanbHas
OTBEPJCBaHNE 1bIx Ten1. Temme- 3HAHMA O TUIAB- SIBIICHUII TUIABIICHYS, THIBATb BBIJICIICHHBIE TEJILHOTO MHTEpeca K JadopaTropHasi
KpUCTajinue- paTypa ILIaBie- JIEHUU U OTBEp- OTBEPICBaHUs, TEM- YUUTENIEM OPUECHTHPBI ¢duznke padota Ne 1.
CKHX BEILECTB. Hust. OObsicHe- JICBaHUHU Be- TIepaTypsl IUIABNICHYS, JEHCTBUS B HOBOM «Onpenesenne
@poHTANIBHBIE HHE IIpoLecca LIECTB. YAETBHON TEIIOTHI yueOHOM MaTepualne B YAeIbHOM Te-
71a00paTopHbIe IIABIIEHUA C TOY- Hayunts: Ha- IUIABJICHUS; €IMHUILY COTpPY/JHUYECTBE C IIOTHI IIABJIE-
paboTsI KU 3pEHUS MOJIe- OmonaTh 3aBu- U3MEPEHUs yIeTbHON YUYUTEIEM. HHA JbA»: 1aT-
KYJIIDHO-KUHETH- | CUMOCTb TEMIIE- TeoTsl 11asieHus U e€ | [lo3naBarenbHbIe: YUK TEMIIEPATy-

YECKOU TeOpuH
CTPOEHHS BelIle-
ctBa. Kpucrammm-
3auud. Temnepa-
Typa KpUCTaJIH-
¥:110178
[TnapneHue n
KPUCTAJLTH3AIHSL
aMOp(HBIX Tell.

Y nenbHas Teruo-Ta
TIaBJICHAS:
yCIIOBHOE 000-
3HaueHue, e/IH-
HUIA U3Mepe- Hus,
(usnueckuit
cuMbIic. dopmyna

paTyphl Kpu-
CTAJUIMYECKOTO
BEIIECTBA TIPH €0
IUIaBJIEHUH
(xpucrannusa-
IUH) OT BpeMe-
HY; BEIYUCIIATE
KOJIMYECTBO Te-
IUIOTHI B MPOLIEC-
ce Teruonepe-
JIau TPH T11aB-
JIEHUU 1
KpUCTaLIN3a-
II1Y; OTIpe/Ie-
JISTh 110 Ta0JIHIIe
3HAYEHUS TEM-

(U3UYECKUI CMBICIT;
(hopmyny mispacuéra
KOJINYECTBA TETIOTHI,
HEO0OXO0/IU- MOTO JijIst
TUIABNCHHUS
KPUCTAJUTHYECKOTO
BEIIIECTBA M BBIEIIS-
IOILIETOCS [IPH €T0
OTBEpJCBaHHH.
YMemb: nons3oBath-
s TabaMIaMK 3HaYe-
HUIT TeMITepaTyphl
IUIABJIEHUS U yJENb- HOM
TETIOTHI TJIABJIe- HUS
BEIIECTB; 00BSC- HATH
TpoIecc IUIaBiie-

OIIPEALIIATL MOHATHUA,
HMCIIOJIb30BATh 3HAKO-
BO-CHUMBOJIMYCCKUEC
CpE€aCTBa, B TOM YHUC- JIC
MOJACIN U CXEMBI, JIA
peuicHud 3a1a4

PBl, KaJIOPUMETD,
coCy/[ C TalOLINM
JBJ0M, COCYJL

C BOJIOH, DJICK-
TPOHHBIE BECHI.
®ponTanbHas
JabopaTopHas
padora Ne 2.
«Oopa3oBanue
KPHCTAJLIOBY.
MHUKPOCKOTI,
npoOupka

C HACBIIICHHBIM
pacTBopoM
JIByXPOMOBOKHC-
JIOTO aMMOHMS,

vi1d0d '5 VihOL

WIUNEUD



MHENAd00

Gl

lMpodosikeHue

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI
0CHOBHOr0 0011ero oopazoanus (B coorsercrBun ¢ ®I'OC)

YuuBepcaabhble yueOubie aeiicteus (YY)

HeneBas
Tema OcHoBHOE YCTAHOBKS Meranpeavernbie Hcnoab3zoBanue
coaep:KaHue MpeIMeTHbIC obopynoBanus
yYpoka pea pe3yJIbTAThI
Pe3yabTaThl PeryasTuBnbIe JiraHoCTHIE
KOMMyHI/IKaTI/IBHLle pe3yIbTaTel
ITo3naBare/bHBIE
A71s pacuéra Ko- THepaTypsl MIaB- HUS ¥ OTBEpJIEBAHUS Ha MpeIMeTHOe
JINYECTBA TEILIO- JeHus ¥ yaenb- Hoi| ocHoBe MKT; cpas- CTEKJI0, CTEKJISIH-
ThI, HEOOXOAMMO- | TEIUIOTHI HUBATh MPOLECC IJIaB- Has najoyka
TO [ IUIaBJIe- HUS | TUTABICHUSA Be- JIEHVS ¥ OTBEpAEBa- HUA
Tena. IIECTBA; pUMe- B 3aBHUCHMOCTH OT
@poHTansHas HATH MOJyY€H- HbIE | YAETbHOM TETUIOTHI
JlabopaTopHast 3HAHUA K IJIaBJICHUS
pabora No 1. pelIeHunto rpa-
«Omnpenenenune (uyecknx 3anad
YIeNbHOH TeTo-
ThI TUIABJICHUS
JIBOAY.
@poHTanbHAsA
nabopartopHas
pabota Ne 2.
«O6pasoBanue
KpHUCTAJLIIOBY
HWcnapenune u [Tapoob6pazoBa- ChopmupoBate | 3HamMb: onpeneneHue | PeryjasiTuBHBIE: Pa3Butie no3nasa- JemoHcTpanus
KOH/ICHCAIHS Hue. cmapenwue. 3HAHUA 00 MCTa- | SABJEHWH WCTIApEeHus H YUUTHIBATh BHIAEIEH- TENBHOTO MHTEPECA K «Hcnapenne
3aBUCUMOCTh PEHUH U KOH- KOH/JICHCAIINH, HAChI- HBIE YUMTEJIEM OpUEH- ¢buzuke CIIUPTA». IaTYUK
CKOpOCTH HCTIa- JEHCAIINN. LIEHHOT'0 Tapa. THPHI AEHCTBUS B HO- TEMIIEPATYPHI,

peHuUs OT poza
KHUJKOCTH, IJI0-
mau e€ IoBepx-
HOCTH M TEMIIE-

Hayuuts: uccre-
J0BaTh 3aBUCH-
MOCTb CKOPOCTH
WCTIApEHUS OT

VYMemb: 00bscHATS Ha
ocHoBe MKT npo-
[[eCChI UCTIAPEHUS 1
KOHJICHCAIIUH U TIPO-

BOM y4eOHOM MaTepH-
aJe B COTPY/IHIMIECTBEC
YUHUTENEM.

npodupka, Ju-
CTOYKH OyMarw,
PE3UHKH, pa3HbIe
CHHPTHI

VAUEUD

v130d 'Q VIhOL



9L

MHENAIT00

lMpodosikeHue

Ilnanupyemble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbl

OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)

Yuupepcaabhble yueoubie geiicteus (YY)

IesaeBas
Tema OcHoBHOE yCTAHOBKa Meranoe Hcnoab3zoBanue
CofepkaHue IpeaMeTHLI PEAMETHRIC obopynoBaHus
ypokxa PEAMETHRIC pe3yabTaThl
Pe3yJIbTaThI PerynsiTuBHbIe Jlunocrrre
KOMMyHHKaTI/IBHBIG pesyIbTaTet
ITo3naBarenbHbIE
patypsl. [lonu- poza )KUIKOCTH, UCXOJIALINE P 3TOM ITo3naBarteiibHbIE:
JKEHHE TeMIepa- IO M €€ Mo~ M3MEHEHHS SHEPTHN; ONpENENATh MOHATHS,
TYpPBI KUJIKOCTH BEPXHOCTHU U BBUIBJIATH U 00BsIC- co3/1aBaTb 00001Ie- HUS
TIPU MCTIapEHNN. TEMIIEPATYPHI HATb (DaKTOPBI, BIHS-
Konnencarnus. IOIIKE HA CKOPOCTh
Haceimennsii HCIapeHus
nap. 3aBUCH-
MOCTb JaBJIECHUS U
IJIOTHOCTH Ha-
CBILIEHHOTO Ma- pa
OT TeMIIepaTy-PHl.
HenaceleH-Hb1it
nap
Kunenue. Kunenue. Tem- Cdopmuposatsb 3Hame: onpeneneHne PeryasiTuBHbIe: yuu- CaMOCTOSATENBHOCTD B JemoHcTpanus
VnenbHast Te- nepatypa Kure- 3HaHHWSA O KHIle- | SIBICHHS KUIEHUS, THIBATh BbIICTICHHBIE NpHOOPETEHNH HOBBIX «H3yuyenue

I0Ta Mapooo-
pa3oBaHus

HUs. DHEpreTH-
9JeCcKHue TpeBpa-
HICHUS,
HPOUCXOISIINE B
npolecce Ku-
TeHus. Y neb-
Has TEIUIOTA Tia-
poobpazoBaHUs
(KOHJICHCAIINHN ):
yCIIOBHOE 000-

HUMU.

Hayuurs: uccne-
JI0BaTh 3aBUCH-
MOCTb TEMIIepa-
TypBl KUJKOCTH
1pHu €€ KUIEHNN
(koHIIEHCAITNHN)
OT BPEMEHH;
paccunuThIBATh
KOJIMYECTBO Te-

TEMIIEPATYphl KHIIe- HHS,
YIETbHOM TEIIO0- Th
napoo0pa3oBaHus;
SIMHUILY U3MEPEHHS
yZEJbHON TEMNOTHI T1a-
pooOpa3oBanus 1 e€
(u3nyeckuii cMbICI.
YMemb: 00bACHSTE
HpOoLIECC KUTCHHS Ha

YUYUTENIEM OPUCHTHPBI
JIEHCTBHS B HOBOM
y4eOHOM Matepuaie B
COTPYAHUYECTBE C
YUHUTEIIEM.
Ilo3naBaTeabHbBIE:
OMpPEAEIATh MOHATHUS,
HCIIOJIb30BaTh 3HAKO-
BO-CHMBOJIMYECKHE
CpelCTBa, B TOM YHUC-

3HaHUHN U NpaKTHYe-
CKMX YMEHUHI

npouecca Ku-
TeHHsI BOJbI»:
JaTInK TeMIIepa-
TYpBbI, LITATUB
YHUBEPCAIbHBIH,
KOJIOA CTEKJISH-
Hasi, CTUPTOBKA,
MOBapeHHas COJib

v130d 'Q VIhOL

VAUEND



MHENAd00

lMpodosikeHue

Tema

OcHoBHOE
cofep:kaHme

HeneBas
YCTaHOBKA
ypoka

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI

0CHOBHOr0 0011ero oopazoanus (B coorsercrBun ¢ ®I'OC)

IIpeameTHbIe
pe3yJabTaThl

YuuBepcaabhble yueOubie aeiicteus (YY)

MeranpeaMeTHble
pe3yJibTaThl
PerynsaTuBubie
KomMyHuKaTHBHBIE
Ilo3naBaTebHbBIE

JInyHOCTHBIE
pe3yabTaThl

Hcnoan3oBanue
obopynoBanusi

3HaYeHHe, eIu-
HULIa U3MEpe-
HUs, pusnde-
CKHH CMBICI.
®dopmyina ans
pacuéra Koamye-
CTBa TEIIOTHI,
HEOOXOIMMOTO
JUIST KATICHUS
KMJKOCTH H BBI-
JICNSIOIIETOCS
pu €€ KOHJEH-
caruu

IIJI0THI, HE00XO-
JIAMOE IS TTa-
pooOpa3zoBaHus
BEIECTBA JIaH-
HOH Macchl;
OTIPeNeNsTh MO
Ta0muIle 3HaUe-
HHUSI TEMIIEpaTy-
PBI KHTICHUS 1
YAEIBHOM Te-
TUIOTHI Ap0O00-
pa3oBaHuA KUJI-
KOCTEH; ycTa-
HaBJIMBATh
MEXIPEAMET-
HbIE CBS3H (H-
3WKH U MaTeMa-
THKHM TIPH pelie-
HUU
rpaduuecKux
3aja4

ocuoe MKT; momns30-
BaThCs TAONUIICH 3HA-
YEHUN TEeMIIEpaTypbl
KUIEHUS U YACTbHOU
TEIIOTHI Tapoo0paso-
BaHMS KUIKOCTEH;
CPaBHHBATH y/IENbHEIE
TEIUIOTHI IIapoo0paso-
BAHUS IS Pa3IUYHBIX
BEILECTB U MPOLECC
KAIIEHUS B 3aBUCHMO-CTH
OT YJIebHOM Te- TIOTHI
mapoo6paso- BaHHUS;
OTpeNeNsITh XapaKTep
TEILIOBBIX TPOIIECCOB
(HarpeBa- Hue,
OXJaXICHHE, KU-TICHHE,
KOHJICHCAIIHS) TI0
rpaduKy 3aBUCH- MOCTH
TEMIIEPATYpPhI TEJIa OT
BPEMEHH; TIPUMEHATh
(opmyaty s pacuéra
KOJIMYe- CTBA TEIUIOTEI,
HE00- XOAUMOrO ISt
npe-

JI€ MOJIEJIN B CXEMBI,
JUTS peTIeHus 38124

VAUEUD

v130d 'Q VIhOL
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MHENAIT00

lMpodosikeHue

Ilnanupyemble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbl
OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)

Yuupepcaabhble yueoubie geiicteus (YY)

IesaeBas
Tema OcHoBHOE CTAHOBKA M Hcnonn3oBanne
cofepikanme y — eTanpeaMeTHbIe oGopyoBamHs
ypokxa PEAMETHRIC pe3yabTaThl
Pe3yJIbTaThI PerynsiTuBHbIe Jlunocrrre
KomMyHHKaTHBHBIE PE3yIbTATEL
ITo3naBaTe/IbHbIE
BpALUEHUsA BEIIECTBA B
Tap Y BBIIENAOLIE- FOCS
IIPU €r0 KOHJECH-Callin
BrnaxHocte AbGcomoTHast Coopmuposars | 3Hamb: onpenencHue | PerynsiTHBHbIE: yuu- Y Oexn€HHOCTh B He- Jatuuk Temmepa-
BO3yXa. BJIQKHOCTb BO3- 3HAHUA O BJIAX- a0COITIOTHOI BIAKHO- TBIBATh BBI/ICIICHHBIE 00XO0IMMOCTH pa3yM- TYpBIL, TEPMO-
®poHTanbHas ayxa. OtHocu- HOCTH BO3/yXa. CTH BO3/yXa, OTHOCHU- YUTEIIEM OPUEHTHPBI HOT'O MCHOJIB30BAHUSL METp, MapJs, Co-
y 2 b b
nabopartopHas TeIIbHAs BIIaX- Hayuwurs: onpe- TEJbHOU BJAKHOCTH JIEUCTBYS B HOBOM JOCTHXKEHUHI HayKU U CYJ C BOAOM
pabota HOCTb BO3/lyXa. JENATh 110 Ta- BO3.lyXa. yueOHOM MaTepualne B TEXHOJOTHH JUISl JJalb-

®opmyna i
pacuéra OTHO-
CUTEJIbHOU
BIIAYKHOCTH BO3-
nyxa. Touka po-
cbl. BonocHoi
TUTPOMETD.
3HavcHME
BJIQ)KHOCTH BO3-
JyXa JUIs KH3-
He/IeATeTbHOCTH
yenoBeka. Pe-
IEHNE 3a/1a4.
®poHTanbHas
71abopaTopHast
pabora «3me-

OJIHIIE TUIOT-
HOCTb HACHIILEH-
HOT'O Tapa npu
pasHoii TeMie-
paType; aHaIH-
3UpOBATh
YCTPOUCTBO U
OPUHLMT AeH-
CTBHSA TICUXPO-
MeTpa, BOJIOC-
HOTO TUTPOME-
Tpa; U3MEPSTH
OTHOCHUTEIBHYIO
BJIAXKHOCTH BO3-
JyXa; aHaJ3H-
pOBaTh BIHSHHUE

YMemb: uzmepsth oT-
HOCHUTEHHYIO BIaX-
HOCTh BO3/IyXa C TIO-
MOIIIBIO TICHXPOMETPA;
OOBSICHITE 3aBUCH-
MOCTb OTHOCHUTEJIbHOMN
BJIaXKHOCTH BO3JyXa OT
TEMIIEPATYPhI

COTpPYTHUYECTBE C
YUUTEIEM.
Ilo3naBaTeabHBIE:
OTpeNeNATh MOHATHS,
HCIIOJIb30BaTh 3HAKO-
BO-CHMBOJIMYECKHUE
CpEZICTBA, B TOM UHC- JIe
MOJICIIM M CXEMBI, IS
peleHus 3a1a4

HEWIIEro pa3BUTUS
4eJI0BEYECKOro 00-
1IeCTBa

v130d '5 VIhOL

WIUNEUD



MHENAd00

6L

lMpodosikeHue

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI
OCHOBHOr0 00uiero odpasoBanus (B coorsercTBHH ¢ PTOC)

YuuBepcaabhble yueOubie aeiicteus (YY)

HeneBas
Tema OcHoBHOE YCTAHOBKS M Hcnoab3zoBanue
coaep:KaHue I €TanpeIMeTHeIe obopynoBanus
yYpoka PEAMETHRIC pe3yJIbTAThI
Pe3yabTaThl PeryasTuBnbIe JiraHoCTHIE
KOMMyHI/IKaTI/IBHLle pe3yIbTaTel
Ilo3naBaTebHbBIE
pEHHE BIAXHO-CTH | BIAXHOCTH BO3-
BO3JyXa» Jyxa Ha XKHU3He-
JESATENBHOCTD
YeNoBeKa
Pa3znen 5. TEIINIOBBIE CBOUCTBA ’KUJAKOCTEU, 'A30B U TBEP/JBIX TEJI (4 u)
CBa3p Mexnay | 3aBUCHUMOCTh CdopmupoBats | 3HAMb: OHsTHS UAC- | PeryasiTuBHbIe: yuu- V6exaEHHOCTD B BO3- JdemoHcTpanus
napaMeTpamu JIaBJIEHUS Ta3a 3HaHus 00 nje- aJIbHOTO ra3a; U30Tep- THIBATh BBIJICJICHHbIE MO>KHOCTH ITO3HAHUS «A3MeHeHnne
COCTOSIHMSI Ta- | JAHHOM Macchl OT | aJIbHOM rase, ra- MHYECKOTO0, H300ap- YUUTETEM OPUEHTUPHI MIPUPOJIBI JaBJIEHHUS ra3ac
3a. [lpumene- | oObEMa mpu 30BBIX 3aKOHAX. HOTO ¥ U30XOPHOTO JIEUCTBYS B HOBOM H3MeHeHHEM
HHE ra30B [TOCTOSTHHON Hayunts: nccre- nporieccos; GopMyu- yueOHOM MaTepualne B 00béma npu
TeMIIepaType. JI0BaTh JUIA raza POBKY 3aKoHOB boii- 11 | coTpyaHuyecTse ¢ NMOCTOSAHHOM
['paduk momy- JAHHOM Macchl — Mapuorra, YUUTEIIEM. TeMIepaType».
YeHHOM 3aBUCH- 3aBUCUMOCTH: I'eii-Jlroccaka, [Hapns, Ilo3naBaTeabHBIE: JATYMK JIaBJIe-

Moctu. O0Bsc-
HEHHUE 3aBHCH-
MOCTH Ha OCHOBE
TTOJI0Ke-HUH
MKT. 3aBu-
CUMOCTH 00BEMA
rasa JJaHHOH
MAaccChl OT €r0
TEeMIIEPATYPhI
TP TIOCTOSIHHOM
JIaBJICHUM, J1aB-

JIaBJICHHS OT
o0BéMa mmpu 1mo-
CTOSIHHOM TeM-
neparype, 00be-
Ma OT TeMriepa-
TYpBbI IIpH
ITOCTOSTHHOM
JIaBJICHWH, JIaB-
JICHUS OT TeMIIe-
paTyphl IpH 110-
CTOSTHHOM 00B&-

TPaHHIIBI IPHMEHHMO-
CTH JAHHBIX 3aKOHOB.
VYMemb: onuceiBaTh
OKCIIEPMMEHTEI, TOI-
TBEPXKIAIOIIHE 3aKO0-

Hbl boiing — Mapuor-

ta, ['eii-Jlroccaka,
lapns; 00ObACHATD
ra3oBbl€ 3aKOHBI Ha
OCHOBE II0JIO’KCHUI
MKT

OTPENIEISATh TOHATHS,
HCIIONh30BaTh 3HAKO-
BO-CUMBOJIMYECKHE
CpEJICTBA, B TOM YHC- i€
MOJICTTH U CXEMBI, JUIs
peleHus 3a1a4

HUsl, aTYNK TEM-
TepaTypsl, mTa-
THB, COCY/I NS
JIEMOHCTpPALUU
T'a30BbIX 33aK0-
HOB, Hacoc.
JemMoHcTpanus
«A3meHenune
JABJICHUS ra3ac
H3MeHeHHeM
TeMIepaTypbl
NpH NOCTOSAH-
HOM

YIANEUD

v130d '5 VIhOL
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MHENAIT00

lMpodosikeHue

Tema

OcHOBHOE
cofiepKaHme

IesaeBas
yCTaHOBKA

yYpoka

Ilnanupyemble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbl

OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)

IIpenmeTHbIE
pe3yJabTaThbl

Yuupepcaabhble yueoubie geiicteus (YY)

MeranpeameTHble
pe3yabTaThl
PerynsaTuBHbie
KomMMmyHHKaTHBHbIE
ITo3naBartebHBIC

JInuHOCTHDBIE
pe3yJIbTaThI

Hcnosib3oBanue
00opynoBaHus

JIeHHUs rasa JaH-
HOM Macchl OT
TEMIIEPATYPBI
TPH TIOCTOSTHHOM
o0béme. ['paduk
KaXXJIOTO TIPO-
recca. O0bsic-
HEHHE KaXI0r0
npoiiecca Ha oc-
HOBE IOJIOXKe-
Huit MKT. [Ipu-
MEHEHHE T'a30B

B TEXHHKE

Me; O0BICHSTE
3TH 3aBHCHMO-
CTH Ha OCHOBE
ITOJIOXKCHUH
MKT; npumensTsb
MOJTyYeHHBIE
3HAHMSA K pele-
HUIO 33124

00bEMe»: 1aT- YnK
JaBJICHUS, JaTYUK
TeMIIEpa- TypEl,
IITAaTUB, COCYL AJISI
Jie- MOHCTpAIIU
ra- 30BbIX
3aKOHOB, JIMHEHKA,
COCy/]l CBOJIOM,
CIIUPTOB-Ka.
JemoHcTpanus
«A3meHenue
00béma rasza ¢
H3MEeHeHHeM
TeMIepaTypbl
MPU NOCTOSIH-
HOM J1aBJjie- HUNY.
JaTYUK JJaBJICHUA,
JIaT- YHK
TeMIepaTy- pbl,
MITaTHB, CO- CY]
JUIS IEMOH-
CTPAITHH Ta30BBIX
3aKOHOB, JIMHEH-
Ka, COCYJI C BO-
JIOH, CIIUPTOBKA

v130d '5 VIhOL

WIUNEUD



MHENAd00

18

lMpodosikeHue

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI
OCHOBHOr0 00uiero odpasoBanus (B coorsercTBHH ¢ PTOC)

YuuBepcaabhble yueOubie aeiicteus (YY)

HeneBas
Tema OcHoBHOE CTAHOBKA M Hcnonn3oBanue
coaep:KaHue y I €TanpeIMeTHeIe obopynoBanus
yYpoka PEAMETHRIC pe3yJIbTAThI
Pe3yabTaThl PeryasTuBnbIe JiraHoCTHIE
KoMMyHHKATHBHbBIE PE3yILTATRI
Ilo3naBaTebHbBIE
Paznea 7. QJIEKTPUYECKHUU TOK (14 4)
Cunatoka. AM- | Cuma Toka. Yc- ChopmupoBath 3Hams: onpenenenue PeryasituBHble: 1ia- CaMOCTOSITEILHOCTD B aTYMK TOKa, aM-
9

nepmeTp. Jla-
OoparopHas
pabota Ne 5

JI0BHOE 0003HA-
YeHUE U EUHH-
112 CHJIBI TOKA.
JlonpHBIC 1
KpaTHbIE €IMHHU-
1B CHJTBI TOKA.
Amnepmerp —
nproop IS U3-
MEpEHUS CHIIBI
TOKa, CIIOCO0 €ro
TOJIKITIOYE- HUS B
nemnsb. Jla-
OoparopHas pa-
0ota Ne 5.
«Cbopxka anek-
TPUYECKON LiENHUU
M3MEpPEHHE CHJIbI
TOKa Ha
pasInuHbIX €€

3HaHUA O CHJIE
TOKa, IprOope
TSl ©I3BMEPEHNS
CHJIBI TOKA.
Hayuurts: onpe-
IeJATh LEeHy Jie-
JIEHUS] IIKAJIBI
aMIIepMeTpa;
U3MEpSATh CHITY
TOKa Ha pa3iuy-
HBIX Y49acTKax
ANEKTPUYECKON
IETH, 3aIUCHI-
BaTb PE3yJIbTaT C
y4€ToM Horper-
HOCTH U3Mepe-
HUSA

HUPOBATH CBOU JICH-
CTBHS B COOTBETCTBHH C
ITOCTABJICHHOM 3aa-ueit
U YCIIOBUAMM €€
peanu3anuu.
Ilo3naBaTeabHBIE:
OCYIIECTBIATH (hHKCa-
110 MH(pOPMAIHH 00
OKpY>KatoLIeM MUPE C
MOMOUIBIO UHCTPY-

CHJTBI TOKA; €IMHUITY
M3MEPEHHS CHIBI TOKan
€€ (pU3UIECKnil CMBICT;
bopmyiy 1St
OTPEJICTICHUSI CHITBI
TOKa; IPpUOOp IS U3-
MEPEHHS CHITBI TOKA;
npaBuiia paboTsl ¢
pubopoM.

YMemb: nons30Bath- cs

aMIIEPMETPOM JUISL menToB UKT.
onpeneneHus cuiibl Toka | KoMMyHHKaTHBHBIE:
B LIETH; OIIEHH- BaTh OpraHu30BHIBATh

yueOHOE COTpYAHIYC-
CTBO M COBMECTHYIO
JESITEILHOCTD ¢ YUH-
TENEeM M CBEPCTHUKA- MU
paboTaTh WHIMBH-
IyanbHO U B TPYIIIE

Pe3yJIbTaThl U3-
MEpEeHHUI; MPUMEHSTh
(Gopmyny s pacuéra
CHJIBI TOKA

pUOOPETECHUH HOBBIX
3HAHUH U paKTHYe-
CKUX YMEHUHI

MEpMETP
JByXHOpeaeib-
HBIHM, HICTOYHUK
MUTaHKA, KOM-
IJIEKT MTPOBOJIOB,
pE3UCTOPHI,
KJTFOY

y4acTKax»
OnexTpuye- cKoe| JNEeKTpHIecKoe CoopmupoBats | 3HamMb: onpesenerne | PeryasiTHBHbIE: Ta- CaMOoCTOSATETEHOCTS B Jatank Hampsi-
HarpsoKe- HaIpsHKEHUE. 3HAHUS O HAIPS- HaNpsHKEHUS; eJUHU- HHUPOBATH CBOU JICH- pHOOPETEHNH HOBBIX ’KEHUS, BOJBT-

VAUEUD

v130d 'Q VIhOL
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MHENAIT00

lMpodosikeHue

Ilnanupyemble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbl
OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)

Yuupepcaabhble yueoubie geiicteus (YY)

IesaeBas
Tema OcHoBHoOe yCTAHOBKa M Hcnoab3zoBanue
coepKaHue €TanpeIMeTHeIe obopynoBaHus
YpOKa Ipenmernbre pe3yJIbTAThI
Pe3yabTaThl PeryasTuBnbIe JITHOCTHEIE
bTATHI
KomMyHukaTuBHbIe pesy:ibra
ITo3naBartebHBIC
Hue. Bomsr-MeTp.| YcnoBHOE 060- KeHUH, puOo-pe | Iy M3MEpEeHHUs Harps- CTBHS B COOTBETCTBUM C | 3HAHUU M MPAKTHYE-CKUX | METpP ABYXIIpe-

JlaGoparopras 3HAYEHUE U e/IH- UL U3MEpe-HUS KEHUS U ee pu3mye- MIOCTABJICHHOM 3a1a-yeil | yMeHui JeNbHBIHA, HCTOY-
pabota Ne 6 HULA HaTpsiKe- HaIpsHKe- HUSL. CKHH CMBICT; (hOpMY- 1y | U YCIOBUSIMHE €€ HHK MTUTaHUS,
uus. Bombtmerp, | Haywwrts: pac- IS OTIpeIeTIeHNUs peanu3auuy. KOMILIEKT MPOBO-
€r0 Ha3HAYCHWE M | CUMTHIBATH 3HA- HAMpsDKEHNS; TpHOOp Ilo3HaBaTe/bHbIE: JI0B, PE3UCTOPBI,
crocob nof- qeHus (PH3Ide- JUIS I3MEpeHNs Ha- OCYIIECTBIATD (hHKca- KITI0Y
KIIIOYEHUS B CKHX BEJIMYUH, IpSDKEHUS; TIpaBuIa uio HHMopMaI|u 00
nenb. Jlabopa- BXO/ISIIUX B paboThI ¢ MpHOOPOM OKpY>KaIOILIeM MHpE C
TOpHas paboTa (opmyny Hamps- | YMemb: 1moib30BaTh- CS | IOMOLIBIO HHCTPY-
Ne 6. «M3mepe- JKEHUS; U3Me- BOJITMETPOM JJIsI mentoB UKT.
HUE HampsiKe- PATH HampsiKe- OTpeesIeHNs Hamps- KommyHukaTHBHBIE:
HUS Ha Pa3iuy- HUS Ha Pa3ny- )KEHHUs B LIENH, OLICHU- OpraHU30BbHIBAThH
HBIX y4acTKax HBIX y4acTKax BaTh PE3YJIbTATHI H3- yueOHOe COTpyIHIYE-
3JIEKTPUYECKON DIIEKTPUYECKON | MEpeHuit; MPUMEHSTh CTBO M COBMECTHYIO
LET» LIeTIH; 3aIUCHI- (bopmyny anst pacuera IeSTeNbHOCTD C y4H-
BATh PE3YNIbTAT C | HAIPSDKEHUs TEJIeM U CBEPCTHHUKA- MU;
y4€TOM Iorpen- paboTaTth UHANBH-
HOCTH H3Mepe- IyaJbHO U B TPYIINE
HUS
Conporusiie- 3aBHCUMOCTD Coopmuposars | 3Hamb: onpeneneHue | PerynsiTuBHbIE: yun- CaMoCTOSTENBHOCTD B JlemoHcTpanus
HHUE MPOBOJHHU-KA.| CHJIBI TOKA OT 3HaHUA 00 AeK- 3IEKTPUIECKOTO CO- THIBATh BbIACTICHHBIE NpUOOPETEeHNU HOBBIX «Hccaenona-

3axon Omaisa
y4acTka Ienu

HaTIPSOKEHNS Ha
Y4YacTKe LIEMH
IPH TIOCTOSH-

TPUYECKOM CO-
MPOTHUBJICHNUH,
3akone Oma.

IPOTUBJICHUS; SUHU- Iy
U3MEPEHHS COTPO-
THUBIEHUS U € (u3n-

YUHUTENIEM OPUEHTUPEI
JIEUCTBUSI B HOBOM
yueOHOM MaTepurae

3HAHUH U NpaKTHye-
CKHMX YMEHUI

HHe 3aBHCHMO-
CTH CHJIbI TOKA B
NPOBOJHHUKE OT
Hanps-

v130d 'Q VIhOL
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MHENAd00

€8

lMpodosikeHue

Tema

OcHoBHOE
cofep:kaHme

HeneBas
YCTaHOBKA
ypoka

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI

0CHOBHOr0 0011ero oopazoanus (B coorsercrBun ¢ ®I'OC)

IIpeameTHbIe
pe3yJabTaThl

YuuBepcaabhble yueOubie aeiicteus (YY)

MeranpeaMeTHble
pe3yJibTaThl
PerynsaTuBubie
KomMyHuKaTHBHBIE
Ilo3naBaTebHbBIE

JInyHOCTHBIE
pe3yabTaThl

Hcnoan3oBanue
obopynoBanusi

HOM COTIPOTHB-
nenuu. Cormpo-
TUBJICHHE TIPO-
BOJHHKA. Y-
JIOBHOE
0003HaYeHHe U
eIMHUIA COTPO-
TuBnenus. [Ipu-
poaa 3MeKTpH-
9EeCKOT0 COMpO-
TUBJIEHUS.
3aBUCUMOCTBCHIIBI
TOKa

OT COTPOTHBIE-HHU
y4acTKa 1e-Td IpH
IIOCTO- THHOM
Harps- )KEeHUU Ha
3TOM y4acTKe.
3akoH Oma s
y4acT-Ka [eTH.
Pemre-ame 3amau

Hayuurts: uccne-
JI0BaTh 3aBUCH-
MOCTH: CHUJIBI TO-
Ka OT HarpsoKe-
HUA HA YYaCTKe
I IPH T10-
CTOSIHHOM CO-
IIPOTHUBJICHUU,
CHJIBI TOKA OT
COIMPOTUBJICHUA
y4acTka [enu
TPH MOCTOSH-
HOM Harnpshke-
HHUH Ha 3TOM
y4acTke; 00bsic-
HATH [IPUUUHY
BO3HUKHOBEHUS
COIIPOTUBJICHUAB
NPOBOJIHHKAX;
pacCUUuThIBaTh
3HA4YCHUS BEIIN-
YUH, BXOJSIINX B
3akoH Oma s
y4acTKa LenH

YeCKHH cMBICT; (hop-
MYJIAPOBKY 3aKOHA
Oma 1714 y4acTka 1e-
M.

YMemb: o00bsCHATD
TPUYMHY BOSHUKHOBE-
HUSL CONPOTUBNICHHUS;
OTIPE/IENSATh U CPaB-
HUBATh COTPOTHBIIE- HUS
METaJTNYECKUX
MIPOBOJTHUKOB TI0 Ipa-
(buKy 3aBUCUMOCTH
CHITBI TOKA OT HAIps-
KEHHSI; BBIYUCIATD
HEM3BECTHBIC BEJIHYH-
HBI, BXOJIAIINE B 3a-
koH Oma 151 yuacTka
LenH

B COTPYJHHYECTBE C
YUUTENEM.
ITo3HaBaTeJIbHbIE:
OTpeNeNITh MOHITHS,
HCIIOJIb30BaTh 3HAKO-
BO-CUMBOJIMYECKHUE
CpEJICTBA, B TOM YHC- Jie
MOJACIN U CXEMBI, JJIA
penreHus 3a1a4q

JKEeHHSI». TaTIHK
TOKa, NaT4HK Ha-
IPSOKEHUS, Pe3u-
CTOp, peocTar,
MCTOYHHK MHUTa-
HUSl, KOMILIEKT
TIPOBOJIOB, KITIOY

VAUEUD

v130d 'Q VIhOL
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MHENAIT00

lMpodosikeHue

Ilnanupyemble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbl
OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)

Yuupepcaabhble yueoubie geiicteus (YY)

IesaeBas
Tema OcHoBHoOe yCTAHOBKa Meranpeaveribie Hcnoab3zoBanue
coepKaHue TpeIMeTHEI obopynoBaHus
YpoKa PEAMETHBIC Pe3yJIbTATHI
Pe3yJIbTaThI PerynsiTuBHbIe Jlunocrrre
KOMMyHHKaTHBHbIe pesyIbTaTet
Ilo3naBaTebHbBIE
Jlaboparopras JlaboparopHas Hayuwuts: u3me- YMemb: cobupatb PeryasiTuBHbIe: 1a- CaMOCTOSATENBHOCT B JlaTuuk ToKa,
pabora Ne 7 pabora Ne 7. PATH CONPOTHUB- 3MEKTPHYECKYIO LIeTb 0 | HUPOBATH CBOM JEH- NpHOOPETEHNU HOBBIX JaT4yK HaIpsoKe-
«W3mepenue co- | JeHue mpoBo- HIEKTPUIECKON CXEME; CTBHS B COOTBETCTBHY C | 3HAHMI U MpaKTUYe- HUS, aMIepMeTp
MIPOTHUBJICHUS JHUKA [PH O~ T0J1b30BaThCH HOCTaBJICHHOM 3a1a-4€il | CKUX YMEHUH JOBYXIIPEEIIb-
NPOBOJHUKA MPU | MOIIHU W3MEPUTETHFHBIMU U yCIIOBUAMH €€ HBIH, BOIBTMETP
TIOMOIIH BOJIBT- BONBTMETPA U nprbopaMu /sl onpe- peann3anum. JOBYXIIpEEIIb-
MeTpa U aMIep- amIepMerpa IeJIeHHs! COMPOTHBIIE- Ilo3naBaTenabHbIE: HBIH, PEe3NCTOPHI,
METpa» HUS IPOBOJTHUKA OCYIIECTBIATH (rKca- MCTOYHUK MHUTa-
M0 HHPOpPMAIIH 00 HUS, KOMIUTEKT
OKpY’KaroIeM MUpe ¢ HPOBOJIOB, KITIOY
HOMOLIBIO HHCTPY-
mentoB UKT.
KomMyHuKaTHBHBIE:
OpTraHn30BbIBATH
yueOHOe COTpyAHUYE-
CTBO ¥ COBMECTHYIO
JeSATENbHOCTD C YUH-
TENeM M CBEPCTHHKA- M
paboTaTh UHIUBU-
JyaJIbHO U B IpYIIIIE
Pacuér conpo- | YaenbHoe co- Chopmuposathb 3Hamb: onpenenenune PeryasituBHblie: CaMOoCTOSATETBHOCTD B JaTuuk ToKa,
THBIECHUS TIpO- | MPOTHUBIICHUE 3HAHHUA 0 pac- 4éTe| yJENbHOTO COPOTUB- TUIaHUPOBATh CBOU NpHOOPETEHNN HOBBIX peocTaT, HCTOY- HUK
BOJIHHKA. IIPOBOJHMKA. 3a- | COLPOTUB-JIEHUS | JICHWS NPOBOJHHUKA, IECTBUS B COOTBET- 3HAHUHN U PaKTHIe- MHUTAHHS, KOMIUIEKT
Peocrartsr. BHCHMOCTb CO- NPOBOJ-HUKA. eMHUIYY U3MEPEHHS CTBHUM C MIOCTABJICH- HOW | CKUX YMEHUH MPOBO-JI0B, KITFOY
Jlabopatop- IIPOTHBIICHUS yIETBHOTO COMPOTHB- 3a/1a4eil 1 ycIo-

v130d '5 VIhOL
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MHENAd00

g8

lMpodosikeHue

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI
OCHOBHOr0 00uiero odpasoBanus (B coorsercTBHH ¢ PTOC)

YuuBepcaabhble yueOubie aeiicteus (YY)

HeneBas
Tema OcHoBHOE YCTAHOBKS Meranpeavernbie Hcnoab3zoBanue
coaep:KaHue MpeIMeTHbIC obopynoBanus
yYpoka pea pe3yJIbTAThI
Pe3yabTaThl PeryasTuBnbIe JiraHoCTHIE
KOMMyHI/lKaTI/IBHLle pe3yIbTaTel
ITo3naBare/bHBIE
Has pabo-Ta MPOBOHUKA OT Hayunts: nccie- JIeHVs MPOBOJHMKA Mee | BHAMM €€ peanusa-
Ne 8 €T0 YZIETBHOTO J0BATh 3aBHCH- (bu3nuecKuii CMBICT; L1H.
COTIPOTUBJICHHS, MOCTB COIIPO- bopmyiy nsipacuéra Ilo3naBarenbHbIE:
JJTMHBI TTPOBO- THUBIEHUS TIPO- COIPOTHBIE-HUS OCYIIECTBIATH (HKca-
JHUKA Y TUIOIIa- BOJJHUKA OT €TO0 MIPOBOTHHKA. uio uH$opMaIy 00
M ero Tonepey- yIeIBHOTO CO- YMemb: BEIYHCIATH OKpY>KaroLleM MUPE C
HOTO CEYEHHH. MIPOTUBJICHHUS, COIPOTHBIIEHUE TPO- MIOMOIIBIO HHCTPY-
Peoctartsl. JUIUHBI IIPOBO- BOJIHUKA; OOBICHAT menToB UKT.
YcrpoiictBo JHMKA U IUIOLIA- YCTPOMUCTBO U PUH- KommyHukaTHBHBIC:
MIOJI3yHKOBOT'O I €ro nonepey- IUI JefCTBUA peocTa- yYMEHHE OPTraHU30BbI-
peoctara 1 000- HOTO CEUCHHS; Ta; peryJupoBaTh CU- Iy | BaTbh y4eOHOE COTpyX-
3HayeHHUe ero Ha BBIYUCIIATH CO- TOKA B I[ETH C T0- HUYECTBO M COBMECT-
cxeme. JIabopa- [IPOTHUBIICHUE MOIIIBIO peocTara HYIO JIEATENBHOCTD C
TOpHas pabo- MIPOBOJIHUKA; y4UTENEM U CBEPCTHH-
ta Ne 8. «Pery- OOBSICHATD Kamu; paboTaTh MH]IU-
JUPOBAHHUE CHIIBI | YCTPOMCTBO H BHyaJbHO U B TPYIIIE
TOKa B LIETIH C HPUHIAT Jei-
MIOMOILIBIO PEO- CTBHUS PEOCTATA,;
cTaTa» perynupoBathb
CUITy TOKa B Iie-
M C TOMOIIBIO
peocTara
ITocnenosa- [TocnenoBarens- Codopmupoathb 3Hamsb: 3aKkoHEI MO~ PeryasiTuBHble: T1a- CaMOoCTOSATETEHOCTS B JaTuuk ToKa,
TEJIBHOE CO- HOE COeIMHEHNE 3HAHMSA O 3aK0- CIIEZIOBATENHHOTO CO- HUPOBATh CBOM JIEH- PHOOPETEHUN HOBBIX JATYUK HaTpsiKe-

VAUEUD

v130d 'Q VIhOL
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MHENAIT00

lMpodosikeHue

Ilnanupyemble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbl
OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)

Yuupepcaabhble yueoubie geiicteus (YY)

IesaeBas
Tema OcHoBHOE yCTAHOBKa M Hcnoab3zoBanue
coepKaHue €TanpeIMeTHeIe obopynoBaHus
YpOKa Ipenmernbre pe3yJIbTAThI
Pe3yabTaThl PeryasTuBnbIe JITHOCTHEIE
bTATHI
KomMyHukaTuBHbIe pesy:ibra
ITo3naBaTebHBIE
€IMHEHNE IPO- MIPOBOJIHUKOB. Hax IocCJIeI0Ba- €IMHEHHUS IPOBOJHU-KOB. | CTBHS B COOTBETCTBUM C | 3HAHHMI M NPAKTUYE-CKUX | HHUS, aMIIEPMETP

BOZHUKOB. Jla- Cuna Toka, Ha- TEJBHOIO COEAU- YMemb: 00bACHATH MIOCTABJICHHOM 3a1a-yeil | yMeHui JBYXIIPEIENb-
OoparopHas TpshKeHHe U co- HEHMUS [IPOBOJ- 0COOEHHOCTH TIOCIIe- U yCIIOBUAMH €€ HBIH, BOJIBTMETP
pabora Ne 9 NPOTHBICHUE B HHKOB. JIOBATEILHOTO COCIU- peanu3auuy. JBYXIIPEIEIIb-
I[CTH U Ha OT- Hayuwurts: uccne- HEHUs IPOBOJJHUKOB; Ilo3naBaTeabHBIE: HbIH, PE3UCTOPBI,
IEIbHBIX € I0BaTh HOCTIe- OpUMEHTh 3aKkoH OMa | oCyIecTBIATH (uKca- UCTOYHHUK IHTA-
y4acTKax IpH JI0BaTeJIbHOE JUIS yyacTKa Iie- i U uio HHMopMaI|u 00 HUSl, KOMIUTEKT
HOCNIEJOBATENb- COEIIMHEHHE 3aKOHBI ITOCIIe- OKpY>KaIOILIeM MHpE C HPOBOJIOB, KIHOY
HOM CO€/IlHe- MIPOBO/IHHKOB; JIOBATENHHOTO COEH- MIOMOIIBIO HHCTPY-
Huu. Jlabopatop- | u3MepsTh cuiy HEHUS U1 peIieHUs menToB UKT.
Has pabota Ne 9. TOKA W HAIps- 3a/1a4; codbupaTh KommyHnukarus-
«/3yuenue 1o- JKEHHE; BBIYMC- JIATh| SJEKTPUUYECKYIO LIelb U | Hble: OPraHU30BbI- BaTh
CJIe0BaTENbHO- COTPOTHB- JICHUE | MPOBEPATH IKCIEPHU- yuebHOe cOTpya-
T'O COe/TUHEHHS HPOBOJI- HUKA MEHTaJIbHO 3aKOHO- HHUYECTBO U COBMECT-
MPOBOJHUKOBY MEpHOCTH I10CJIe10Ba- HYIO JIeITeIbHOCTD C
TEJILHOTO COEMHEHNUS YUYHTENEM U CBEp-
CTHHKaMH; paboTaTh
WUHAUBHAYAIBHO U B
rpyIme
[MapannensHoe [NapannensHoe Cdopmuposathb 3Hameb: 3akoHbI ma- PeryasiTuBHble: mna- CaMOCTOATENBHOCTD B JlaTumk ToKa,
COeTMHEHNE COETMHEHHE 3HaHMS O 3aKO-HaxX | paJuIeTbHOTO COeH- HUPOBATh CBOM M- NpHOOPETESHUH HOBBIX JIATYHK HaTIpsDKe-
MIPOBOJHUKOB. MPOBOJHHUKOB. napaienb-Horo HEHHSI TIPOBOJTHIKOB. CTBHS B COOTBETCTBUU C | 3HAHWH M MpaKTHYe- HUSl, aMIIepMeTp
Jlaboparopras Cuna Toxka, Ha- COe/lMHe- HUS YMemb: 00bACHATS TIOCTABJIEHHOM 3a/1a-ueil | CKUX yMEHUH JIBYXIIPEIEITb-
pabora Ne 10 HpspKEHHE U Co- IIPOBOJHU-KOB. 0COOEHHOCTH Tapal- U yCIIOBHAMH €& HBIH, BOJIBTMETP
IPOTHBIICHNE B JIENEHOTO COEAMHEHNS peann3anuu. JIBYXIIpEIeIIb-

v130d '5 VIhOL
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MHENAd00

/8

lMpodosikeHue

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI

OCHOBHOr0 00uiero odpasoBanus (B coorsercTBHH ¢ PTOC)

YuuBepcaabhble yueOubie aeiicteus (YY)

HeneBas
Tema OcHoBHOE YCTAHOBKS M Hcnoab3zoBanue
coaep:KaHue €TanpeIMeTHeIe obopynoBanus
ypoka Ipeamernbie pe3y1bTaThl
Pe3yabTaThl PeryasTuBnbIe JiraHoCTHIE
JILTAThI
KomMyHukaTuBHbIe pesy
ITo3naBare/bHBIE
LN U Ha OT- HayuuTs: uccne- [IPOBOJHUKOB; [IPUME- Ilo3naBartenbHbIE: HBI, PE3UCTOPBI,

JIEBHEIX €€
yJacTKax npu
napajuieIbHOM
COETMHEHUU
MPOBOAHHKOB.
JlabopaTopHast
pabota Ne 10.
«3ydenue na-
paJUIETBHOTO
COETUHEHHUS
MPOBOJHHUKOBY

I0BaTh Mapai-
JIENIBHOE COEIU-
HEHHE MPOBOJ-
HUKOB; U3MEPATh
CUJTy TOKa U
Hanpsi- )eHue;
BBIYHC- JISTh
COIIPOTHB- JIEHUE
MPOBOA- HUKA

HATH 3aKoH OMa 115
y4acTKa IENH U 3aK0- HbI
MapajiensHOTo
COEUHEHUS VIS pe-
IIEHHS 33/1a4; COOH- PaTh
JIEKTPUYCCKYIO LIETb 1
MPOBEPSTH
OKCIICPUMECHTAJILHO
3aKOHOMEPHOCTH T1a-
paIENTEHOTO COeTHU-
HEHUS

OCYIIECTBIATH (hHKca-
uio nHMopMaIuu 00
OKpY’KaloIeM MUpe

C TIOMOIIIBIO HHCTPY-
menToB UKT.
KommyHHKaTHBHBIE:
OpraHHU30BHIBATH
yueOHOE COTPYAHH-
YeCTBO M COBMECT- HYIO
JIeATEILHOCTH C
yUUTENEeM U CBEp-
CTHHKaMH; paboTaTh
VH/TMBHUTyaJIbHO U B
rpyIne

HMCTOYHHUK ITHUTA-
HHUA, KOMIUIEKT
MIpOBOJIOB, KIIIOY

Pa6ota u mom-
HOCTb JJIEKTPHU-
YECKOTo TOKa.
3akon Jlxoy- 15
— Jlenma.
JlaboparopHas
pabora Ne 11

Pa6ora u mour-
HOCTb 3JIEKTPH-
YECKOI0 TOKA.
Emuaumer pabo-
THI ANEKTPUYE-
CKOTO TOKA:

1 JIx,1Br-uul
kBT * 4, equHU-1Ia
MOIITHOCTH
ANEKTPUIECKOTO

CdopmupoBatb
3HaHWA 0 pabdo-
T€ U MOIITHOCTH
IEKTPUYECKOTO
TOKa, 3aKOHE
xoynss — Jlen-
a.

Hay4uts: 00bsc-
HSTh SIBJICHHE
HarpeBaHus

CaMOCTOATENBHOCTD B
MIPUOOPETEHUH HOBBIX
3HAHUH U IpaKTHye-
CKUX YMEHUHI

3Hamb: onpenencHue
paboThI U MOIITHOCTH
MEKTPUYECKOTO TOKA;
CJIMHUIBI H3MEPEHHUS
paboTBI M MOIITHOCTH

PeryasiTuBHble: ma-
HHUPOBAaTh CBOU JIEH-
CTBHS B COOTBETCTBHUH C
ITOCTABJICHHOM 3aa-4ucit
U YCIIOBUSIMH €€

3NEKTPUUECKOTO TOKA U
nX (U3NUECKUIT CMBICI;
bopmyy 1ist
ompeieieHusT padoThl 1
MOIL[HOCTH 3JIEKTPU-

peanu3anyu.
IMo3naBarteibHbIE:
OCYILECTBIAT (rKca-
M0 HH(pOPMAIKH 00
OKpY>KaIoIeM MUpE C

Jatuuk ToKa,
JATYHK HampsoKe-
HUS, aMIIEPMETP
JBYXTIpEIETh-
HBIH, BOIIBTMETP
JBYXTIpEIETh-
HBIH, JTaMIIOUKa,
MCTOYHHK TIUTa-
HUS, KOMIUIEKT
TPOBOJIOB, KITFOT

VAUEUD
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MHENAIT00

lMpodosikeHue

Ilnanupyemble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbl
OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)

Yuupepcaabhble yueoubie geiicteus (YY)

IesaeBas
Tema OcHoBHOE yCTAHOBKa Meranpeaveribie Hcnoab3zoBanue
coepKaHue TpeIMeTHEI obopynoBaHus
ypokxa PEAMETHRIC pe3yabTaThl
Pe3yabTaThl PeryasTuBnbIe JITHOCTHEIE
KOMMyHI/IKaTI/IBHBIB pesyIbTaTet
Ilo3naBaTebHbBIE
toka: 1 Br. Cuér- | mpoBogHMKA YECKOT0 TOKa; MPHO0- MIOMOILBIO HHCTPY-
YUK JJIEKTpUYe- NEKTPUIECKUM PBI IS U3MEpEHNs menToB UKT.
CKOM SHEPTUH. TOKOM; paccyu- paboThI, popMynu- KommyHuKaTHBHBIE:
Harpesanue THIBAaTh 3Ha4e- HUsI | POBKY 3aKkoHa /xoy- OpraHU30BBIBATh
MIPOBO/IHUKOB (uzHIecKIX 11— JleHna. yueOHOE COTpyAHIYE-
ANEKTPUYECKUM BEJIMYMH, BXOAS- YMemb: 00bsCHATH CTBO U COBMECTHYIO
TOKOM. 3aKOH X B QopMyiy | sBJCHHE HATPEBAHUS JEATENBHOCTD C y4U-
Joxoynst — Jlen- | paGoThI 1 Mo HPOBOJIHHUKA AIEKTPU- TEJIEM U CBEPCTHHKA-
na. Jlaboparop- HOCTH 3JIEKTPH- Y4eCKHM TOKOM; pac- MU; paboTaTh HHAMBH-
Hasi paboTa 4eCKOro TOKa, CUMTHIBATh 3HAYCHUS JIyaJIbHO U B TPyIIIE
Ne 11. «M3mepe- 3akoH J[xoy- (M3NYECKHX BEHYHH,
HHE paboTHI U 151 — JleHna; BXOJIAIINX B (OPMYJIBI
MOULIHOCTH IEK- | MCCIEN0BATh 3a- PabOTHI M MOIITHOCTH
TPUYECKOTO TO- BHCHUMOCTb TEM- IEKTPUUECKOTO TOKA,
Ka» nepaTypsl Ipo- 3aKkoH Jlxxoyns —
BOJHMKA OT cH- Jibl | JleHna
TOKA B HEM
Paznen 8. 9JIEKTPOMATHUTHBIE SIBJTEHUSI (7 u)
ITocrosanHbIe Ilocrosunbie Cdopmuporatsb 3Hamb: onpeneneHue PeryasTuBHbie: Pa3Butue noszxana- JleMoHcTpanust
MareuThl. Mar- mareuTHL. EcTe- 3HaHUs O IIOCTO- TOHSTHI: CeBEPHBIN 1 YUUTBIBATD BbIJCIECH-HBIE | TEIBHOTO UHTEPECA K «H3mepenne

HHUTHOC I10JI€

CTBEHHBIE U HUC-
KYCCTBEHHBIE
Marautel. Ha-
MarHu4uBaHue

SHHBIX MarHUTax,
MarHUTHOM IIOJIE.
Hayuwurts: Ha-
Oiromath B3au-

I0’KHBI MarHUTHEBIE
ITOJTFOCA, MAaTrHUTHOE
moJje, JMHAM MarHuT-
HOM MHAYKIMHU; KaK

YUYHUTENNEM OpH- EHTHPBI
JIeNUCTBUS

B HOBOM y4eOHOM
MartepHane B COTpy -

¢dusuke.

VY 0ex1€HHOCTE B BO3-
MOXHOCTH ITO3HAHU S
MIPUPOIBI

10Jisl OCTOSIH-
HOI'0 MATHUTA.
JIATYMK MATHKT-
HOTO IIOJIs, T10-
CTOSIH-

vi1d0d '5 VihOL

WIUNEUD



MHENAd00

68

lMpodosikeHue

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI

0CHOBHOr0 0011ero oopazoanus (B coorsercrBun ¢ ®I'OC)

YuuBepcaabhble yueOubie aeiicteus (YY)

HeneBas
Tema OcHoBHOE YCTAHOBKS Meranpeavernbie Hcnoab3zoBanue
coaep:KaHue ypoka TpenMeTHbIe De3y.IbTATI obopynoBanus
Pe3yabTaThl PeryasTuBnbIe JiraHoCTHIE
KOMMyHI/IKaTI/IBHLle PE3yILTATRI
ITo3naBare/bHBIE
*Kenesa B Mar- MOJIEHCTBHUE T10- B3aUMOJICHCTBYIOT I10- HUYECTBE C YYUTE-JIEM. HbI MarHur Io-
HHUTHOM HOJIE. CTOSIHHBIX Mar- CTOSIHHBIC MArHUTBL IMo3HaBaTe/bHBIE: JIOCOBOM
MarnutHsie 10- HUTOB; OTIpeJie- YMemb: 00BICHAT ONpPEAEIATh HOHSTHS;
noca. Bzaumo- JIATH TOJII0CA B3aUMOJICHCTBHE TI0- yCTaHaBIIMBATh aHa-
IEICTBHE Mar- MOCTOSIHHBIX CTOSIHHBIX MarHHUTOB; JIOTUM; IOHUMATb pa3-
HUTOB. MarHuT-HO€| MarHUTOB 110 Ha- | AQHAJIM3UPOBATh U JIMYMSI MEKAY UCXO[-
noJie. NIPABJICHUIO JI- CTPOUTH KAPTHHBI JIH-HUH | HBIMH (aKkTamu U ru-
MaruuTHas uH- HU} MarHUTHOU MHYKI[UK Mar- HUTHOTO | TOT€3aMH JUIS UX
aykiws. Jlnaun UHAYKIUH WA TOJIST 00BsICHEHUS, TEOpe-
MAarHUTHOM MH- HarpaBJICHUE THYECKAMH MOJICIIIMUH
nyknuu. Ha- BEKTOpa MarHuT- peabHBIMU 00bEK-
TpaBJICHHE JIU- HOU MHAYKIMU 110 TaMu
HUM MarHUTHOM W3BECTHBIM
unaykuuu. Of- TOJTI0CaM Mar-
HOPOAHOE Mar- HUTA; CTPOUTb
HHUTHOE 110JIe n300paKeHus
MAarHHUTHBIX T10-
Jiell TOCTOSHHBIX
MarHuToB C I0-
MOIILIO JUHUH
MAarHUTHOM MH-
IYyKIUU
JlabopaTtopHas JlaGoparopHas Codopmupoathb 3Hams: o cymecTBO- PeryasituBHble: mia- CaMOoCTOSATETEHOCTS B JlaTank Maraut-
pabora Ne 12. pabora Ne 12. 3HaHMA O Mar- BaHUU MarHUTHOTO HUPOBATH CBOU JICH- PHOOPETEHUN HOBBIX HOT0 10JIA, 1o~

VAUEUD

v130d 'Q VIhOL



06

MHENAIT00

lMpodosikeHue

Tema

OcHOBHOE
cofiepKaHme

IesaeBas
yCTaHOBKA

yYpoka

Ilnanupyemble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbl
OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)

IIpenmeTHbIE
pe3yJabTaThbl

Yuupepcaabhble yueoubie geiicteus (YY)

MeranpeameTHble
pe3yJibTaThl
PerynsaTuBHbie
KoMMyHuKaTHBHBIE
Ilo3naBaTebHbBIE

JInuHOCTHDBIE
pe3yJIbTaThI

Hcnosib3oBanue
00opynoBaHus

MaruuTtHOE 10-JIe
SeMiu

«M3y4eHue mar-
HHUTHOTO TIOJIS

HUTHOM II0JIE
3eMin.

moisg 3emun; ocoOeH-
HOCTH MAarHUTHOTO II0-

CTBHSL B COOTBETCTBHH C
IIOCTaBJIEHHOH 3a/1a-4ei

3HaHWH ¥ IpaKTUYe-CKUX
YMEHU

CTOSIHHBIHA Mar-
HHT TI0JIOCOBOH,

MTOCTOSTHHBIX Hayuuts: uccne- | st 3emunn. U YCIIOBUAMH €€ NUHelka u3Me-
MarHuTOBY. J0BaTh CBOMCTBA | YMemb: uccienoBarh peanu3auuy. pHUTENbHAS
MaruutHoe mone | MOCTOSIHHBIX CBOICTBA OCTOSIHHBIX Ilo3HaBaTe/bHbIE:
3emiu. MarHuT- | MarHuTOB; HONYy- | MarHUTOB; IIONyYaTh OCYILECTBIATS (hrKca-
HBIE TIOJTFOCHI 9aTh KapTHHBI UX | KapTUHBI HX MarHWT- uio HHMopMaI|u 00
3emiu. MarHuT- | MarHUTHBIX I0- HBIX MOJeH OKPY’KaIOLIEM MUPE C
HbIe aHOMAJIHH. nei MIOMOIIBIO HHCTPY-
MarnurHsie 0y- mentoB UKT.
pu KommyHuKaTHBHBIE:
OpraHU30BbHIBAThH
y4eOHOe COTPYaHUYE-
CTBO M COBMECTHYIO
JesITeNBHOCTD C YUH-
TEJIeM U CBEPCTHHUKA- MU;
paboTaTh MHIMBH-
JyanbHO U B TPyIIE
MaruuTHOe mo-ne | OmbIT Opcrena. Cdopmuposathb 3Hamb: cunoByo xa- PeryasiTuBHBIC: yuu- Y6exn€HHOCTh B BO3- JemoHcTpanus
3JeKTpHYe- CKOro | B3aumocBs3h 3HAHUS O Mar- PaKTEPUCTHKY Mar- THIBAaTh BbIICTICHHBIE MO’KHOCTH ITO3HAHUS «HA3mepenne
TOKa MarHUTHBIX MO~ HUTHOM T0JIE HHUTHOTO TIOJIS; OTIpe- yUHTENEeM OPUEHTHPBI IIPUPOABI MAarHUTHOTO

JeW ¥ JBUXKY-

HIUXCS BNEKTPU-
YECKHUX 3apsIIOB.
MaruauTHOE 1moJjIe

3IIEKTPUYECKOTO
TOKA.

Hayuuts: nposo-
JIUTb 3KCIIEPU-

JIENICHUEe MOTYJISI UH-
JOYKIMH MAarHUTHOTO
noJst; €€ eANHUIY H3-
MEpEeHUSI.

JIEHCTBHS B HOBOM
y4eOHOM MaTepuaie B
COTPYAHUYECTBE C
YUYUTEIEM.

MO0JI51 BOKPYT
NPOBOJHHUKA C
TOKOMY: JIATYUK
MarHuTHOrO 10-
JIs1, IBa

v130d 'Q VIhOL
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MHENAd00

T6

lMpodosikeHue

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI

0CHOBHOr0 0011ero oopazoanus (B coorsercrBun ¢ ®I'OC)

YuuBepcaabhble yueOubie aeiicteus (YY)

HeneBas
Tema OcHoBHOE CTAHOBKA M Hcnoab3zoBanue
coaep:KaHue y m €TanpeIMeTHeIe obopynoBanus
ypoka PEeIMETHbIE pe3y1bTaThl 1
HYHOCTHBI
Pe3yJIbTATDHI PerynsiTuBHbIe OCTHBIC
pe3yJIbTaThI
KomMyHukaTuBHbIe
ITo3naBare/bHBIE
NIPOBOJHUKA C MCHTBHI, ZI0Ka3bl- YMemb: onpenensith Ilo3naBartenbHble: IITATUBA, KOM-

TokoM. [IpaBuino
OypaBumka. ['n-
nore3a Ammepa

BAIOLIUE CyIIle-
CTBOBAHHE Mar-
HHUTHOTO HOJIS
BOKpYT MPOBOJI-
HHKa C TOKOM,;
OIpeeNATh Ha-
TpaBleHUE JU-
HUI MarHUTHOM
MHIYKIMA Mar-
HHUTHOTO TOJIS
MOCTOSIHHOTO TO-
Ka, UCTOJb3Ys
npaBuio Oypas-
YHKa

HaIpaBJeHUE JTUHUH
MAarHuTHON HHAYKLHH
MarHuTHOTO TIOJIS TI0-
CTOSIHHOTO TOKa U Ha-
TpaBJeHHE TOKA B
MPOBOHUKE MO Mpa-
BUITy OypaBumKa

OTIPEJICIIATH TIOHSATHS;
yCTaHABIMBATh aHA-
JIOTHH; TIOHUMATh pa3-
JIMYUST MEXITY UCXOJ-
HBIMH (paKTaMu U TH-
MOTE3aMH JUIS UX
00BsCHEHNS, TEOpe-
TUYECKUMI MOJICIIAMUN
peabHBIMU 00bEK-
TaMH

IUTEKT TIPOBO/IOB,
HCTOYHHUK TOKa,
KJIFOY

VAUEUD

v130d 'Q VIhOL



MHENAIT00

9 kiace
Ilnanupyemsble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbI
0CHOBHOI0 001ero oopazoBanus (B coorBeTcrBuu ¢ ®PI'OC)
Ilenesas Yuupepcaabhble yueOubie geiicteus (YY)
Tema OcHoBHOE CTAHOBKA HcnonbzoBanue
cojlep:kaHue y I Meranpeamerubie obopynoBaHus
Ypoka PEAMETHEIE pe3yJIbTaThl
PEsy IbTATEI PerynsaTuBHbie JuocTHIe
pe3yJIbTaThl
KomMyHukaTuBHbIe
ITo3naBaTebHBIE
Paznen 1. BAKOHbBI MEXAHUKM (25 y)
Jlaboparopras OrHoweHue my- Hayuurts: m3me- YMems: ompeniensTs PeryasiTuBHbIe: ma- CaMOCTOSATENBHOCT B [lITaTuB madopa-
pabora Ne 1 TeH, IpOX0Iu- PATH YCKOpEHUE YCKOpPEHHE PAaBHO- HHUPOBAaTh CBOU JIEii- MPHOOPETECHUH HOBBIX TOPHBINA, MEXaHHU-

MBIX TEJIOM 32
TIOCTIeI0BATENb-
HbIE PaBHBIE
MIPOMEKYTKH
Bpemenu. Jlabo-
paropHas pado-
ta Ne 1. «Ucce-
JIOBaHHE PaBHO-

TeJa IpH €ro
pPaBHOYCKOPEH-
HOM TPSIMOJIH-
HEIHOM JIBIDKE-
HUU

YCKOPEHHOTO JBHXE-
HHS NIPH IOMOIIH Ce-
KYHJIOMEPA U JIUHEH-

KH; 3allMChIBAaTh

TIOJIyYEHHBIH PE3YIib-
TaT B BUJIE TaOJULIbI;
(hopMyJIMpOBaTh BbI-
BO/] O BBITIOJTHEHHOW

CTBHS B COOTBETCTBHH C
IIOCTABJICHHOH 3a/1a-ueil
U YCIIOBUAMM €€
peauzanuu.
KomMyHuKaTHBHBIE:
OpraHU30BBIBATh
y4eOHOe COTPYaHUYE-
CTBO U COBMECTHYIO

3HAHUH U OpaKTuye-
CKMX YMEHUHI

YecKas CKaMb,
OpYCOK JiepeBsH-
HbIH, IEKTPOH-
HBII CEKYHIOMEPC
JaTYMKaMH,
MarHUTOYIpaB-
J€MBbIE TePKO-
HOBBIE IATYNKH

YCKOPEHHOTO paboTe 1 aHATU3UPO- JesITeNBHOCTD C YUH- CEKyHJIOMepa

HPSAMOTHHEHHO- BaTh TOJYYECHHBIE pe- TeJIeM U CBEPCTHHKA-

TO JIBH)KEHUS 3yJIbTaThI MU; pa00oTaTh HHIUBH-

IyaJbHO U B TPYIIIeE

JIBuKEHME Te- JB1xeHue Tena Hayunts: uccne- 3Hame: nousiTHE paB- PerynsituBHble: yuu- CaMOCTOATENBHOCTD B ®ponrtanbHas
JIa TIo1 JIei- TIpH IeHCTBUN JI0BATh 3aBHCH- HOJZICHCTBYIOLIEH CH- THIBAaTh BbIICTICHHBIE MPHOOPETEHNH HOBBIX JabopaTopHas
CTBHEM He- CHJIBI TPEHUS. MOCTb CHJIBI TPE- | JIbI, CHIJIBI TPEHUSL. YUUTETIEM OPUEHTUPHI 3HAHUHN U NpaKTHYe- padorta Ne 1
CKOJIbKUX CHIL. TOpMO3HOM MyTh. | HUS CKOJBKCHUAOT | YMEMb: pemath 3a7a-4u | JACHCTBHS B HOBOM CKHMX YMEHUI «H3y4enne
®poHTansHbBIE JlBrxeHne ILIOLIAHU CO- Ha JIBUKEHHE TeNa MOJ y4eOHOM Marepuaie B ABMKEHHS TeJia
71a00paTopHbIE CBSI3aHHBIX TeJ1 B | IPUKOCHOBEHUS | NEHCTBHEM He- CKOJBKUX| COTPYIHUUECTBE NpH AeficTBUI
paboThI BEPTUKAJIBHOU TeJl U CUIIBI HOP- cui C YUHUTEIEM. CHJIBI TPEHHUS.

IJIOCKOCTH. J[BU- | ManbHOTro aB- Ilo3naBaresbHbIE: JIEPEBSIHHBII

KCHHUC CBsA3aH-

JICHUA; IpUME-

OIIPEACIIATL MOHATHUA,

Opycok, Habop
rpy30B,

v130d '5 VIhOL

WIUNEUD



MHENAd00

€6

lMpodosikeHue

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI

0CHOBHOr0 0011ero oopazoanus (B coorsercrBun ¢ ®I'OC)

YuuBepcaabhble yueOubie aeiicteus (YY)

HeneBas
Tema OcHoBHOE CTAHOBKA M Hcnoab3zoBanue
coaep:KaHue y m €TanpeIMeTHeIe obopynoBanus
ypoka PEeIMETHbIE pe3y1bTaThl
Pe3yabTaThl PeryasTuBnbIe JiraHoCTHIE
KoMMyHuKATHBHBIE PEsy-IbTaTL!
ITo3naBare/bHBIE
HBIX TEJ B TOPHU- HATH [IOJIy4€H- HbIE HCIIOJIb30BATh 3HAKO- MEXaHUYECKast
30HTAJIBLHOMN 3HAHU K PELICHUIO BO-CUMBOJIMYECKHUE CKaMbsl, AUHAMO-
IUIOCKOCTH. 3a71a4 CpPE/CTBa, B TOM YHUC-JIE METD.
®poHTanbHas MOJICJIA U CXE€MBL,JIJIS DpoHTAIbHAA
nabopaTopHas peleHus 3a1a4 JabopaTopHasi
pabora Ne 1. padora Ne 2
«3y4enue nBu- «H3y4yeHnue

KeHHS Tena Mpy
JIEACTBUU CUJIBI
TpeHus». Opon-
TanbHast J1a0o-
paropHas pabo-ta
Ne 2. «(Mzyde-Hue
JBKECHHUS
CBA3aHHBIX TEJ»

JBHKEHUSI CBSI-
3aHHBIX TeJ:
mTatuB jabopa-
TOPHBII, MEXaHHU-
YecKasi CKaMbf,
OpyCOK JiepeBsH-
HBIHU, SIEKTPOH-
HBIH CEKyHIOMepC
JaTYMKAMU,
MarHuTOYIIPaB-
JIsIeMbI€ TePKO-
HOBbIE TATYHKH
CEeKyH/I0Mepa,
Habop rpy30B,
0JIOK HEIOIBHXK-
HBIN, HUTh

VAUEUD

v130d 'Q VIhOL



MHENAIT00

lMpodosikeHue

Ilnanupyemble pe3y/1bTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI NPO-rPaMMbl

OCHOBHOT0 0011ero oopa3zoBanus (B coorseTcTBUH ¢ PT'OC)

Yuupepcaabhble yueoubie geiicteus (YY)

IesaeBas
Tema OcHoBHOE yCTAHOBKa M Hcnonn3oBanne
eTanpeaMeTHbIe
coiepanue o0opynoBaHHS
Aep YpOKa Ipenmernbre pe3yJIbTAThI Py
Pe3yabTaThl PeryasTuBnbIe JITHOCTHEIE
KomMyHHKaTHBHBIE PE3yIbTATEL
ITo3HaBaTenbHBIE
Paznen 2. MEXAHUMYECKUE KOJIEBAHUS U BOJIHBI (7 4)
Maremaruye- MexaHuueckue CoopmupoBars | 3Hamb: onpeneneHue | PerynsiTuBHbIe: yuu- CaMOCTOSATENBHOCTD B JleMoHcTpanuu
CKHH 1 TIpy- konebanus. Ko- 3HaHUS O KoJIe- KoneOaTeTbHOTO JBH- THIBaTbh BbIIETICHHBIE NpHOOPETECHNN HOBBIX «Koseoanus

JKUHHBIN MasT-
HUKU

jgebaTebHas CH-
cTeMa. MaTema-
THYCCKUH MasT-
Huk. Konebanus
MaTeMAaTHYECKO-
ro MasgTHHKA.
CB0OOIHEIE KO-

0aTeIpHOM IIBU-
JKEHHH, MaTeMa-
THYECKOM H TIPY-
SKHHHOM
MasTHHUKaX.
Hayunts: 00bsic-
HATb KOJIEOaHMs

JKEHUS; YTO c0o00i
TPEJICTABISIOT MaTe-
MaTUYECKUN MasITHUK,
HPYXUHHbIA MAsSTHUK,
CBOOOIHBIC KOJIe0a-
HUISI, TADMOHUIECKIE
KOJIeOaHMsT; opeie-

yUUTEIeM OPUEHTHPHI
JNIEUCTBUS B HOBOM
y4eOHOM MaTepHaie B
COTPY/THUYECTBE C
YUYUTEIIEM.
Ilo3naBaTeabHBIE:
onpeﬂen;m) TIIOHATHA,

3HAHUH U OpaKTUye-
CKMX YMEHUHI

HHUTSIHOTO Ma-
ATHUKA U CBO-
0oxHbIE KoJIe-
0aHud rpy3a Ha
NPY:KUHE». IaT-YHK
YCKOpEHUs, LITaTUB
C Kperie- KoM,

nebanus. Cme- MasATHHKA; aHa- JIEHUS CMEILEHUS U co3z1aBaTh 000011e- HUf, Habop rpy-30B,
LIEHUE U aMILIH- JU3HPOBATH YC- aMILTHTY /bl KoJeha- YCTaHABIIMBATh AHATIOTUH HHUTb, HA0OD
TyZa KoleOaHu#. | JIOBHS BO3HHUK- HUL. PY>KHH
[IpyxuHHBIA Ma- | HOBEHHS CBO- YMemb: 00bsACHATD
atHUK. Koneba- 00HBIX YCTaHOBJIEHUS KOJle-
HUSI IPY)KUHHOTO | KOJIeOaHWH Ma- OaHMil IPYKUHHOTO U
masTHuKa. [ap- TEMaTUYECKOTOU | MaTeMaTHYeCKOro Ma-
MOHHMYECKHUE KO- | IPY>KUHHOIO ATHUKOB, IPUYHHY 3a-
nebaHus MasTHUKOB TyXaHusl KoseOaHui
JlaGopatopHasg | 3aBUCHMOCTb Hayuwrts: uccne- YMemb: cobuparb PeryasiTuBHbIC: CaMOCTOSATENBHOCTD B JIaGopaTopnas
pabota Ne 2 1epuoza Koie- J0BaTh 3aBUCH- YCTaHOBKY II0 OIHUCa- IIAHUPOBAaTh CBOM HpUOOPETEHUH HOBBIX padora «H3y-
OaHnii MaTeMa- MOCTb TIepHoJia HHIO; IIPOBOJIUTH Ha- JIECTBHS B COOTBET- 3HAHUW ¥ paKTHYe- YyeHHe KoJieda-Huit
TUYECKOTo MaAT- | KoiebaHuil Ma- OmroneHus koneda- HUll; | CTBUM C IIOCTABIIEH- HOM | CKMX YMEHHMH rpy3a Ha
HHKa OT JUIMHBI ATHHKA OT €T0 U3MEpSTh NepH- 3aJa4eii u ycio- NPYKHHE»!

KOMIIBIOTED,

vi1d0d '5 VihOL

WIUNEUD



MHENAd00

G6

lMpodosikeHue

Tema

OcHoBHOE
cofep:kaHme

HeneBas
YCTaHOBKA
ypoka

IInanupyemblie pe3yIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeJbHOIl MPO-TrPaMMBbI

OCHOBHOr0 00uiero odpasoBanus (B coorsercTBHH ¢ PTOC)

IIpeameTHbIe
pe3yabTaThl

YuuBepcaabhble yueOubie aeiicteus (YY)

MeranpeaMeTHble
pe3yJibTaThl
PerynsaTuBubie
KomMyHuKaTHBHBIE
Ilo3naBaTebHbBIE

JInyHOCTHBIE
pe3yabTaThl

Hcnoan3oBanue
obopynoBanusi

HUTH, HE3aBUCHU-
MOCTb OT aMILIU-
TYIBl KONeOaHUHH
Macchl Ipy3a.
3aBUCUMOCTh
nepuoza KoJje-
OaHwmil pyxKUH-
HOTO MasITHUKA OT
KECTKOCTU
IPYXHHBI U Mac-
CBHI Tpy3a U He-
3aBUCHUMOCTB OT
AMILTUTY]IBI KO-
nebaHui.
JlabopaTopHast
pabota Ne 2.
«U3yuenue Ko-
nebaHuii Mate-
MaTH4ECKOTO U
NPYKHHHOTO Ma-
SITHHUKOB)

AJMHBL M aMILTH-
TyIBI KoJeba-
HUH; UCCIeN0-
BATh 3aBHCHU-
MOCTb Iepuoja
KonebaHuit mpy-
’KMHHOTO MasT-
HHKa OT MacChl
rpy3a u kECTKO-
CTH NPYKUHBI

OJ1 ¥ 4acTOTy KoneoOa-
HUH MaTeMaTHYECKOTOU
IPYXUHHOTO MasT-
HHKOB, 00BICHATH I10-
JIy4€HHBIE PE3YNIbTAThI

BUSIMH €€ peanusa-
LUH.
ITosnaBartesibHBIC:
OCYIIECTBIATH (hHKca-
uio nHhopMaIuu 00
OKpY>KaIOILIEM MHpE C
HOMOLIBIO HHCTPY-
mentoB UKT.
KomMyHuKaTHBHBIE:
OpTraHn30BbIBATH
y4eOHOe COTpYaHUYE-
CTBO M COBMECTHYIO
IeSTeNbHOCTD C y4UH-

TCJIEM U CBEPCTHUKA- MU,

paboTaTh UHIUBH-
IyaJbHO M B TPYIIIE

JaT4HK YCKOpe- HAf,
IITaTHB C
KpemnexoMm, Ha- 0op
TPY>KUH pa3-HOU
XKECTKOCTH, HAOOP
rpy3oB m0100.
JlaGopaTopuas
padota «U3y-
YyeHue KoJeda-
HUI HUTSIHOTO
MasITHUKA.
KOMITBIOTED, JaT-
YUK YCKOPEHHUS,
TPY3 C KPIOYKOM,
NErkas u Hepa-
CTsKMMas HUTD,
pyJneTKa

VAUEUD

v130d 'Q VIhOL









Cnycok JUTepaTyphbl ¢ VKa3aHHeM NepeyHs VI4eOHO-MeTOINYeCKoro obecneyeHus,
cpeIcTB 00yYeHMs W DJEKTPOHHBIX 00PA30BATEILHBIX PECYPCOB.

1. ®wusuka. 9 ki.: yuel. s oduieodpazosar. yupexaenuil. / A.B. [1éppimukun, E.M. I'ytauk M.
Hpoda, 2019.

2. Owuswmka. 8 kiI.: yuel. aisa obmeoopazosart. yupexaenuii. / A.B. [I€peimkun, E.M. I'yrHIK M.
Hpoda, 2019.

3. ®uswmka. 7 xi.: yueb. ans obmieobpaszoar. yupexaenuii. / A.B. [1€peimkun, E.M. I'yrHuk M.
Hpoda, 2018.

4. ®wuzwuka. 9 knacc: noypouHsie wiaHsl o yueobuuky A.B. [1€peimkuna, E.M. I'yTHUK / aBT.-cOCT.
H.JL.Ilenarefiuenko. — Bonrorpan: Yuurens, 2020. — 230 c.

5. ®wusuka. 8 kinacc: noypouyHsie miaHsl o yueOHuky A.B. I1épsimkuna, E.M. ['yTHHK / aBT.-COCT.
H.JL.Ilenareiiuenko. — Bonrorpan: Yuurens, 2019. — 230 c.

6. ®wusuka. 7 xiacc: HoypouyHsle miansl o yueOHuky A.B. [1épsimkuna, E.M. ['yTHHK / aBT.-COCT.
H.JL.Ilenarefiuenko. — Bonrorpan: Yuurens, 2018. — 271 c.

7. ®wuswka: 3amauank: 9 — 11 xi1.: Yuebd. mocobue st o0meodpaszoBart. yued. 3aBeneHuil. — M.:
Hpoda, 1996. — 368 c.: min. — (3agaunuku «Apodsr»).

8. ®wusmka. Tectol. 7 — 9 knaccel. Kabapaun O.®., Opnos B.A. YuebH. - meTon nocobue. — 4-¢ u3.,
crepeoturt. — M.: [Ipoda, 2000. — 96 c.: u.

9. ®dwusnMyeckwii IKCIEPUMEHT B CpelHeld mkoje: Mexanuka. MonekynspHas (uU3HKa.
OnexrpoauHamuka / [Ilaxmaes H.M., Illwios B.®. — M.: IIpocsemmenue, 1989. — 255 c.: un. — (b-xa
yuutesst QU3NKN).

Humepuem-pecypcol:

1.bubnunoreka — Bce o npeamery «®dusukay. — Pexxum gocryna: http://www.proshkolu.ru
2.BuseoonsIThl Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3.Equnas xoiekius nudpoBbIX 00pa3oBaTEeNbHBIX pecypcoB. — Pexxkum moctyma: http://school-
collection.edu.ru

4. VIHTepecHble MaTepuasibl K ypokaM (DU3UKH MO0 TeMaM; TECThI [0 TeMaM; HarisiIHbIC MOCOOUs K
ypokam. — Pesxxum nocryna: http://class-fizika.narod.ru

5. Iludpossie oOpa3oBarenbHbIe pecypcbl. — Pexxum goctyna: http://www.openclass.ru

6. DJeKTpOHHbIE yueOHUKH 10 pusuke. — Peskum pocrtyma: http://www.fizika.ru

Hudghopmayuonno-kommynukamuehvle cpeocmea:

1. Otkpsitas pusmka 1.1 (CD).

2. KuBas pusuka. YueoHO-MeToauueckuii komruiekt (CD).

3.0t muryra go nazepa 2.0 (CD).

4.bonpmas sanukinonenus Kupunna u Medoaus (Bce npeametsi) (CD).
5.ButpyanbsHble 1aboparopHsie padoTsl o ¢pusuke (CD).


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/



