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[losscHuTENIBHAS 3alKCKa

[{eHTpbI 00pa30BaHUs €CTECTBEHHO-HAYYHOMN HaNpaBleHHOCTU « Touka pocTa» co31aHbl C IENbIO Pa3BUTHUS Y 00yUarOIIMXCS
€CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKOW, HH()OPMAIMOHHOW TpPaMOTHOCTH, (POPMHUPOBAHUS KPUTUYECKOTO U KPEATUBHOTO
MBIIUIECHNS, COBEPILIEHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOW HAIPaBIECHHOCTH, a TAKXKE IS MPAKTUYECKON OTpabOTKU
yuyeOHOro Matepuaia 1no yueoHbM npeameram «Pusnka», « XumMusy», «bruonorus.

Llenp u 3amaun:

e Peasnzanust OCHOBHBIX 0011€00pa30BaTENbHBIX MPOrpaMM MO Y4E€OHBIM HpeaMEeTaM eCTECTBEHHO-HAayYHOU
HaIpaBJIE€HHOCTH, B TOM YHCJIE B paMKaX BHEYPOUHOU JEATEIBHOCTH 00YUarOIINXCS.

e PazpaboTka M peanuzanusi pasHOYPOBHEBBIX JOMOJHUTENBHBIX 00I€00pa30BaTeNIbHbIX MPOTPAMM €CTECTBEHHO-
HAy4YHOH! HANpPaBJIEHHOCTH, a TAKXKE MHBIX IPOrPaMM, B TOM YHUCII€ B KAHUKYJISIPHBIA [TEPUOI.

» BoBneueHue yyammxcs U nNeJjarorndeckux pabOTHUKOB B TPOECKTHYIO €S TEIBHOCTb.

e Opranuzaiysi BHEY4eOHON JEATEIbHOCTH B KAHUKYJISIPHBIN MEpHoJ, pa3paboTka U peaau3alusl COOTBETCTBYIOIIUX
oOpa3oBaTeNbHBIX MNPOrpaMM, B TOM YHUCJE [UIsl Jilareped, OpPraHW30BAaHHBIX O0OpPa30BATEIbHBIMH YUPEKACHUSIMHU B
KaHUKYJISIPHBIN TIEPUOLL.

o [ToBbIIeHHEe TPO(ECCHOHATBHOTO MAacTEepPCTBa MEJAarorHueckux paOOTHHUKOB LIEHTPA, PEATU3YIOMIMX OCHOBHBIE U
JOTIOJIHUTEJIbHBIE 00111e00pa3oBaTEIbHbIE TPOTPAMMBL.

eCozmanne uentpa «Touka  pocta»  mpeAmojiaraeT  pa3BUTHE  O0pa3oBaTEIbHOM  MHPPACTPYKTYPHI

001e00pazoBaTenbHON OpraHu3aliiy, B TOM YHCIIe OCHAIIEHHE 00111e00pa30BaTeIbHON OpraHNu3aIluN:



e 000pyZIOBaHUEM, CpEACTBAMU OOY4YEHUS M BOCHHUTAHUS ISl M3y4YeHUs (B TOM YHUCJIE SKCIEPUMEHTAIBHOTO)
MPEAMETOB, KypPCOB, IUCIUIUIMH (MOIYyJ€H) eCTeCTBCHHO-HAyYHOW HANPABICHHOCTH TIPU pean3allii  OCHOBHBIX
00111e00pa3oBaTeNbHBIX MPOTPAMM M JIOMOJHUTENBHBIX 00IIe00pa30BaTEIbHBIX MPOrpaMM, B TOM YHUCIE JJIs pacCUIupeHus
COJIepKaHUsl yUeOHBIX TPEAMETOB «Du3nKay, « XuMus», «bUOIOTHSIY;

« 000pyOBaHUEM, CPEACTBAMHU O0yUYEHHUS M BOCIIUTAHUS JJIA PEATU3AIMH IIPOTrPaMM JTOTIOTHUTEILHOTO 00pa30BaHUs
€CTECTBEHHO-HAYYHOI HaMNpaBJIEHHOCTEH;

* KOMITBIOTEPHBIM ¥ HHBIM 000PY/TIOBAaHUEM.

[TpoduibHBIA KOMILIEKT 000PY/IOBaHUSI MOXET ObITh BbIOpaH i 00I€00pa30oBaTEIbHBIX OpraHU3alliid, UMEIOIIUX Ha
MOMEHT co3/laHus 1eHTpa « Touka pocTtay HabOp CpelicTB OOYUYEHHS U BOCIIUTAHUS, TTOKPHIBAIOIINN CBOUMHU (PYHKITMOHAIBHBIMU
BO3MOKHOCTSIMU 0a30BbI€ MOTPEOHOCTH MTPH U3YUYCHUH YICOHBIX MpeaMeToB «Duznkay, « Xumus» u «buomorusy.

MuHuMansHO HE0OXOAMMbIE (DYHKIIMOHATIBHBIE U TEXHUYECKHE TPEOOBAHHS U MUHUMAJILHOE KOJIMYECTBO 000PYI0BaHUS,
MePEUYCHb PACXOJHBIX MATEPHAIIOB, CPEACTB OOYUCHHSI M BOCITUTAHUS ISl OCHAIICHUS IMEHTPOB «Todka pocTay ONpeacisroTCs
PernonanpHBIM KOOpAUHATOPOM ¢ yueToM [IpuMepHOTO MepedHs 000pym0BaHUs, PACXOAHBIX MAaTePHAJIOB, CPEICTB OOYICHUS U
BOCIIUTAHUSA ISl CO3/IaHMs U oOecriedeHus: (yHKIIMOHUPOBAHUS IIEHTPOB 00Pa30BaHUs €CTECTBEHHO-HAYYHOU HANpPaBIEHHOCTH
«Touka pocta» B 00111€00pa30BaTEIbHBIX OPTaHU3AIUAX, PACTIOIOKEHHBIX B CETLCKONH MECTHOCTH M MaJIbIX TOPOJIaX.

[TpodunbHBIE KOMIUIEKT 000pymoBanus oOecrieunBaeT 3(PGEKTHBHOE JOCTIKEHHWE O0pa30oBaTEIbHBIX PE3YIbTaTOB
0OyJaronMMUCS TI0 TIPOrpaMMaM €CTECTBCHHO-HAYYHOW HAIPaBICHHOCTH, BO3MOXXHOCTh YIiyOJIEHHOTO M3yYEHHUS OTACIbHBIX
MPEAMETOB, B TOM 4YHCJIEe I (OpMUPOBAHHMS H300pETATEIHCKOTO, KPEaTHUBHOTO, KPUTHYECKOTO MBIIUICHUS, pPa3BUTHS

(GYHKIIMOHATBHOW IPaMOTHOCTH Y O0yUaloIUXCsl, B TOM YUCJIE €CTECTBEHHO-HAYYHOW U MaTeMaTHUECKOM.



OKCIIEpUMEHT SABJISIETCA WCTOYHUKOM 3HAHUW M KPUTEPUEM HUX HCTUHHOCTH B Hayke. KOHIENuus COBPEMEHHOTO
oOpa3oBaHMsI TOJPA3yMEBAET, YTO B Yy4EOHOM DOKCHEPUMEHTE BEAYIIYI0 POJb JODKEH 3aHATh CaMOCTOSITCIIbHBIN
UCCIIeIOBATEIbCKUM YUeHUYECKUN SKcTiepuMeHT. COBpEMEHHbIE IKCIIEPUMEHTAIbHBIE MCCIEIOBAaHUS MO (PU3MUKE YK€ TPYIHO
MPEACTaBUThL 0€3 WCIOJIB30BAaHUS HE TOJIBKO aHAJOTOBBIX, HO M IU(POBBIX H3MEPHUTENBHBIX MpuOOpoB. B denepambHOM
rocyJ1IapCTBEHHOM 00pa3oBaresibHOM cTanapte (nanee — @I'OC) nponucaHo, YTO OJTHUM U3 YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI
(manee — YVY]I), npuobperaeMbIX ydaldMHUCS, JOJKHO CTaTh YMEHHE IPOBEJACHHS OIBITOB, MPOCTHIX AKCIEPUMEHTAIBHBIX
HCCIICIOBAHUM, MPSIMBIX Y KOCBEHHBIX U3MEPEHUI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.

Y4eOHbIl SKCIEPUMEHT M0 (PU3MKE, MPOBOAMMBIA Ha TPAJAUIMOHHOM OO0OpyJoBaHUU (0€3 MpUMEHEHHS HU(PPOBBIX
nabopaTopuii), HE MOXET B TOJHOHW Mepe OO0eCnedyuTh pelIeHHuEe BCeX O00pa3oBaTEIbHBIX 3aJlad B COBPEMEHHOW IIIKOJIE.
CrnoxuBIiasicsi cuTyanusi 00ycJIOBJIEHa CYIIECTBOBAHUEM psijia MPOOIeM:

* TPAIUIIMOHHOE IITKOJILHOE 000PYyI0BAHNE M3-3a OTPAHUYCHHS TEXHUUECKUX BO3ZMOXKHOCTEH HE MO3BOJISIET IPOBOIUTH
MHOTHE KOJIMYECTBEHHBIE UCCIICIOBAHUS,

* JUIUTEJIBHOCTH MPOBEACHUS (PU3NUECKUX UCCIICIOBAHUI HE BCETa COTJIACYETCS C JUTUTEIBbHOCTRIO YUEOHBIX 3aHSATUI;

* BOBMOXHOCTh TPOBEJIEHUST MHOTUX (U3MUECKUX HCCICOBAHUNA OTPAaHUYMBACTCA TPEOOBAHUSMU TEXHUKH
0€30I1acHOCTH U JIp.

[Mudposas naboparopusi KapAUHATHHBIM 00Pa30M U3MEHSET METOANKY U COACPIKAHNE dKCIIEPUMEHTAIBHON JIEATeTLHOCTH
M TIOMOTaeT pPEIINTh BbINIENIEpeUncaeHHbIe Mpooiembl. [lupokuit crnexTp HUQPPOBBIX AATYMKOB TMO3BOJSET YyUallUMCS

3HAKOMUTLCA C IMapaMCTpaMH (bHBI/IHCCKOI‘O 9KCIICPUMCEHTA HC TOJIBKO Ha KaU€CTBCHHOM, HO MU Ha KOJIMYCCTBCHHOM YPOBHC. C



OMOUIbIO HU(POBOH TAOOPATOPUU MOKHO IIPOBOAUTH JJIUTENBHBIN SIKCIEPUMEHT JIaXKe B OTCYTCTBUHU 3KcnepuMeHrtaropa. [lpu
ATOM U3MEpsiEMbIEC TaHHBIC U PE3YNIbTaThl X 00Pa0OTKH 0TOOPaKalOTCS HEMTOCPEACTBEHHO Ha dKpaHEe KOMIIbIOTEpa.

B npouecce popmMupoBaHus 3KCHEPUMEHTAIBHBIX YMEHUN N0 (PU3HMKE YYALIUNCS YUUTCS MPEACTaBIATh HH(pOpMaLmio 00
MCCJIEIOBAHUH B YETHIPEX BUIAX:

B B€pOAJIbHOM: OIMCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJEINb 3KCIEPUMEHTA, (PUKCUPOBATh BHUMAaHUE Ha
U3MEPSAEMBIX PU3NYECKUX BEIMUMHAX, TEPMUHOJIOTUY;

e B TAaOJIMYHOM: 3aIlOJHATH TAOJUIBI JTAHHBIX, JEXKAIIUX B OCHOBE MOCTPOCHUS IrpauKOB (IIPU 3TOM y yYalIUXcs
BO3HUKAET NEPBUYHOE MPEICTABICHUE O MacIiTabax BEJIUUUH);

e B rpaMuecKOM: CTPOUTHh IpaUKU MO TAOIMYHBIM JAHHBIM, YTO IMO3BOJISIET MEPEUTH K BBIIBHIKEHUIO THIIOTE3 O
XapaKTepe 3aBUCUMOCTH MEXAY PU3NYECKUMU BeTMYMHAMU (ITPU ’TOM YUUTEIb MOKA3bIBAET IPEUMYILECTBO B BU3yAIU3ALUU
3aBUCUMOCTEN MEXly BEIMYMHAMM, HATISIAHOCTh U MHOTOMEPHOCTH);

*B QHAJIUTHUYECKOM (B BHUJE MaTEeMaTHYECKUX YPaBHEHHUMW): MPUBOAMTH MATEMaTHYECKOE OIMCAHWE B3aUMOCBS3U
(U3HUECKUX BEJIMYUH, MaTEMAaTHYECKOE 0000IIEHNE TTOJIYYEHHBIX PE3yJIbTaTOB.

[Tepexon K KaxxaoMmy 3Tally MNpeACTaBieHUs WHGOPMAIMU 3aHUMAET JIOCTATOYHO OOJBIION MPOMEXYTOK BPEMEHHU.
be3ycnoBHo, B 7—9 knaccax 3TOT npouecc HeoOX0IUM, HO B CTapIIUX KJIACCAX 3TO BPEMs MOXKHO ObLIO Obl OTBECTH Ha PEILICHUE
0osiee BaxHBIX 334a4. B sToMm muane nudpobie J1adOpaTOpUH MO3BOJIAIOT CYIIECTBEHHO SKOHOMUTH BPEMsi, KOTOPOE MOKHO
MOTPATUTh HAa (POPMUPOBAHKE UCCIEIOBATENBCKUX YMEHUM YUAIIUXCS, BEIPAKAIOIINUXCS B CIEAYIOIUX ACHCTBUAX:

e OTIpEJICJICHUE MPOOIIEMBI;

¢ [IOCTAaHOBKA HCCHGHOB&TCHBCKOﬁ 3aJa4u,



e IUIAHUPOBAHUE PEIICHUS 3a]1a4u;
* IOCTPOEHHUE MOJEIEH;

* BBIJIBIDKCHHE TUIIOTE3;

* SKCIIEPUMEHTATbHAS TIPOBEPKA TUIIOTE3; * aHAIN3 JAHHBIX SKCIICPUMEHTOB WJIM HAOJIOICHUI;

» GOpMyITHPOBAHHE BHIBOJIOB.

[locnennue roapl y ydamiuxcst HaOMrOJaeTcsl HHU3Kas MOTHBAIMS M3YYECHHS €CTECTBEHHO-HAYYHBIX JUCUUIUIUH M, KaK
CleACTBUE, MajcHue KadecTBa oOpaszoBaHus. l{udpoBoe yueOHOe 00Opy0BaHHE TMO3BOJAET YYalIUMCS O3HAKOMUTBHCS C
COBPEMEHHBIMH METOJIaMH HCCJICIOBAHUS, MPUMEHSIEMBbIMH B HAayKe, a YUYUTENII0 — MPUMEHSITh HAa MPAKTUKE COBPEMEHHbBIC
negarorunyeckue TexHosioruu. [loaromy rimaBHow cocrapisitoniei komruiekta «llkomsHoro Ksantopuymay sBisitorcs mudpoBbie
nabopaTtopuu.

HopwmartuBHas 6a3a

denepanbHbIi 3akoH OT 29.12.2012 No 273-D3 (pen. ot 31.07.2020) «O06 obpazoBanun B Poccutickoit denepannmy (¢ uzm.
u jgot., Bctym. B cuy ¢ 01.09.2020). — URL: http://www. consultant.ru/document/cons doc LAW 140174 (nata oOpaiieHus:
28.09.2020).

[TacnopT HanmoHanbpHOTO TIpoekTa «ObpazoBanue» (yTB. nmpesuanyMmom Coseta npu Ilpesunente PO no crparerndaeckomy
Pa3BUTHIO 151 HAIMOHAJIbHBIM MIPOEKTaM, MIPOTOKOJT oT 24.12.2018 No 16). — URL:
http://www.consultant.ru/document/cons doc LAW 319308/ (nara oopamenus: 10.03.2021).

['ocynapctBennas nporpamma Poccutickoit @enepanun «Pa3Butue obpasoanus» (yTB. [locTaHnoBnenunem IIpaBuTtenscTBa

P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBep>,JAeHUU TOCyIapCTBEHHON mporpammbl Poccuiickoit deneparuu



«Pa3Butne  oOpasoBanusi». —  http://'www.consultant.ru/document/cons_doc_ LAW 286474/cf742885e783e08d9387d7
364e34126187ec138f/ (nara obpamenus: 10.03.2021).

[Ipodeccuonanbubiit crannapt «llemaror (megarornueckas AesITEIbHOCTh B AOLIKOJILHOM, Ha4YaJdbHOM OOIIIEM, OCHOBHOM
oOmieM, cpemHeM oOmieM oOpa3oBaHWHU), (BocHHTATeNb, yuutensb)» (pera. ot 16.06.2019) (Ilpukaz MunucrepcTBa Tpyna u
coupasibHOM 3amuThl P® ot 18 okTa0ps 2013 r. Ne 544H, ¢ n3MeHEeHUsIMUA, BHECEHHBIMU MpPUKa3oM MUHHUCTEpCTBa Tpylna U
comzamutel P® or 25.12.2014 Ne 11158 u ot 5.08.2016 r. Ne 422u). — URL: http://knmc.centerstart.
ru/sites/knmec.centerstart.ru/files/ps_pedagog red 2016.pdf (maTa oOparmieHwus:

10.03.2021).

[Tpodeccuonanbupiii cranaapt «llemaror gomoaHUTENBHOTO 0Opa3oBaHus aetei U B3pocibix» ([Ipukaz MunucTepcTBa
Tpyaa u couranbHOM 3ammThl PO ot 05.05.2018 Ne 298un «OO0 yrtBepkaeHuu mnpodeccuoHanbHoro crangapra «llemaror
JOTIOJIHUTEIBHOTO  OoOpa3oBaHuMs  jgered u  B3pocibix»). —  URL:  //https://profstandart.rosmintrud.ru/obshchiy-
informatsionnyyblok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/
index.php?ELEMENT _ID=48583 (nata obpamenus: 10.03.2021).

denepanbHBIi TOCYIApCTBEHHBINM 00pa30BaTENbHBIM CTaHAAPT OCHOBHOrO 00miero oOpa3zoBaHus (yTB. TPHKA30M
MunuctepcTBa 00pa3oBanus U Hayku Poccutickoit @eaepariuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020). — URL.: https://fgos.ru
(mara obpamienus: 10.03.2021).

®denepaiabHbli TOCYJAPCTBEHHBINM 00pa3oBaTeNbHBIA CTaHAAPT cpeAaHero oOmero oobpazoBaHus (yTB. MPHKA30M
MunuctepctBa oOpa3oBanus 1 Hayku Poccuiickoit @eaeparuun ot 17.05.2012 Ne 413) (pen. 11.12.2020). — URL.: https://fgos.ru
(mara obpamenus: 10.03.2021).



MeTtoanueckue peKOMEHAAMH IO CO3JaHUI0 U (PYHKIIMOHUPOBAHMIO NETCKUX TexHomapkoB «KBaHTopumym» Ha 0Oaze
o0meoOpazoBaTenbHbIX OpraHu3anuii (yTB. pacmopspkeHneM MuHucTtepcTBa mpocBemieHus Poccuiickoit ®denmeparuu ot
12.01.2021 Ne P-4). — URL.: http://www. consultant.ru/document/cons_doc LAW 374695/ (nata oopamenwus: 10.03.2021).

MeToauueckre peKOMEHJAIMK M0 CO3JaHUI0 W (YHKIIMOHHPOBAHMIO IEHTPOB LudpoBoro obpazoBanus «IT-kyo»
(YyTBepkIeHBI pacropshkeHrneM MuHuctepcTBa mpocsenieHus Poccuiickoit eneparnuu ot 12 suBaps 2021 r. Ne P-5). — URL:
http://www.consultant.ru/ document/cons doc LAW 374572/ (nara oopamenus: 10.03.2021).

MeTtonuueckre peKOMEHJAlUWMKd 10 CO3JaHHI0 M (PYHKIMOHUPOBAHHMIO B 0OLIE00pa30BATENbHBIX OpraHu3alusx,
PaCIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MajbIX ropojax, LIEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHOW U TEXHOJIOTHYECKOM
HarpaBieHHocTel («Touka poctay) (YTBepxkaeHbI pacnopsikeHneM MuHucTepcTBa npocsenieHus: Poccuiickoit deneparuu ot 12
saBaps 2021 r. Ne P-6). — URL: http://www.consultant.ru/document/cons_doc  LAW 374694/ (nata oopamenus: 10.03.2021).

MeTtonuueckre peKOMEHIAIMK M0 peaju3alud 00pa30BaTeNIbHBIX IMPOTpaMM B paMKaxX MpernoJiaBaHusi (PU3UKU C
HCII0JIb30BaHUEM 000py10BaHus LeHTpa « Touka pocTay (8 Ki1acchl) BKIIOYAIOT B CEO0s:

* ONMCAHUE MATEPHUATIbHO-TEXHUUYECKOU 0a3bl 1eHTpa «Touka pocTa», UCIOIb3YEMOTO ISl peain3aluu 00pa30BaTeNIbHbIX
IPOrpaMM B paMKax MpernojaBaHus GU3UKY;

e IPUMEPHYIO pabovylo mporpamMmy 1o ¢u3uke Ajig 8 KJIacCOB JUIsl OpraHU3aluy M3ydeHUs (PU3UKU C MCIOIb30BAHUEM
obopynoBanus 1eHTpa « Touka pocrtay;

e TEMaTHUYECKOE IJIAHUPOBAHUE C YKa3aHUEM KOJIMYECTBA YaCOB, OTBOAMMBIX HA OCBOCHHE KaXJA0W TEMBI, U C ONpe/iesieHuEeM

OCHOBHBIX BUAOB Y'Y /[ yuanuxcs Ha ypoke/BHEYPOUHOM 3aHATUH;



e coJiepkaHue U popMy opraHu3aluu yueOHbIX 3aHATHI 10 (U3uKe B 8 Kiaccax ¢ MCMOJIb30BaHUEM 000PYI0BaHUS IIEHTpa
«Touka pocta» (mpuUMepHI CIICHAPHEB YPOKOB, Ja0OpaTOPHBIX padboT, moarotoBka Kk OI'D mo ¢usnke, MpoeKTHBIE padOTHI,
CIIEHAPUH BHEYPOUHBIX MEPOIPUATHI).
Onucanne MaTepUaTbHO-TEXHUIECKOM 0a3bl IeHTpa « Todka pocTay, UCIOIb3yeMOTO /IS PeaTn3aIiuu
00pa3oBaTeNbHBIX IPOTPaMM B paMKax MPErnoaBanus GU3HKU

B coctaB nientpa «Touka pocta» no ¢pusuke BXoaaT 6a3oBas (00s3aTeNbHasA) 4YaCTh U IOMIOJIHUTEIILHOE 000PYy/I0BaHUE.
bazoBas 4acTh coCTOWT M3 MU(PPOBHIX JATYMKOB M KOMIUIEKTOB COMYTCTBYIOIIMX AJIEMEHTOB JJISl OIBITOB IO MEXAaHHKE,
MOJIEKYJIIpHON  (U3HKe, JJIEKTpoJuHAMUKEe U onTuke. JlononHutensHoe obOopynoBanue (TMPO(UIBHBIN KOMILJIEKT)
MpeCTaBIIeT co00i udpoByIo JadbopaTopuIo 1Mo HU3MKE.

ba3oBeIil KOMIUTEKT 000pyaoBaHus MeHTpa « Touka pocTay 1Mo GU3NKE MPEACTABIICH CIACAYIOMUMH TaTINKAMH:

JlaTurk abCOTIOTHOTO TABJICHUSI POU3BOIUT U3MEPEHUS a0COTIOTHOTO JAaBieHHs. YyBCTBUTEIBHBIN JIIEMEHT JaTYUKA
BBITIOJTHEH Ha 0a3e MOHOJIMTHOTO KPEMHHEBOTO MbE30PE3UCTOPA C BHEAPEHHONW TEH30PE3UCTUBHON CTPYKTYpOH, KOTOpas
TIO3BOJISIET UCKITIOUNTH BO3MOJKHBIE TTOTPEITHOCTH U IOCTUTHYTh HEOOXOAMMOW TOYHOCTH M3MEpPEHUH. B KOMIUTEKT naT4ymka
aOCOJIIOTHOTO JIaBJICHHSI BXOAMUT THOKas TepMeTUYHas TpyOKa /isd MOAKIIOYEHHS INTyIepa AaTdyhka K JJaOOpaTOpPHOMY
000py10BaHUIO.

JlaTuuk mosioKeHUs (MAarHUTHBIN) U3MEPSET BPEMEHHBIC OTPE3KU MEKy MOMEHTAMH MPOXO0KACHUS 00BEKTa PSAIOM C
OCCKOHTAKTHBIMHU JIETCKTOpAMU. BECKOHTAKTHBIC NETEKTOPHI SBJISIFOTCS BBIHOCHBIMH W KPEIATCS HAa METAUTMYCCKOW HITH
MarHUTHOM MOBEPXHOCTU. KOMrMuecTBO Oceil M3MEpPEHUs TaTUNKA MOJIOKEHUS paBHO 3, IMana3oH U3MEPEHUN MO KXo U3

oceit X, Y u Z cocrapnser ot 0 1o 360 rpan.



B coctaB mpoduiapHOH TUGPOBOH I1abopaTOpur BXOIAT OIWH OECIPOBOTHOW MYIbTUAATYMK, MPOTPAMMHOE
o0ecrnieueHre U IByXKaHalbHas MPUCTaBKa-ocUUIuIiorpad.

becripoBogHON MYJIBTHAATIMK BBIMIOJTHEH B BHUAE IUIATGOPMBI C MHOTOKAHAIBHBIM H3MEpPUTENEM, KOTOPBIA
OJTHOBPEMEHHO TOTY4YaeT CUTHAJBI C PAa3IMYHBIX BCTPOCHHBIX MATYUKOB, Pa3MEMIEHHBIX B €AMHOM KOPIYyCE yCTPOMCTBA.
becnipoBoHBICE MYNIBTHAATYMKH TOIKIIOUAIOTCS K IUIAHIICTY WM KOMITBIOTEpy Hampsmyro. Ilpum 3ToM HeoOXxomamma
nojasiepkka padoTsel mo mporokony Bluetooth low energy (BLE) 4.1, 6e3 nomOSHUTENBHBIX PETHCTPATOPOB JAHHBIX C

ITIOMOIIBIO BXOI[?IH.[CIZ B KOMIIJICKT qJJIGH_IKI/I.



[Tpumepnas pabouast mporpamma 1o Gpu3mKe st 8 KJIacCOB € UCIIOIb30BAaHUEM 000PYAOBaHUS

[1nanupyemblie pe3ynbTaTbl OCBOCHHS yueOHOro npeamera «dusuka» ¢ omucaHueM YHUBEPCAIbHBIX YUYEOHBIX JCHCTBUH,

JOCTHUI'aCMBbIX O6y‘—IaIOI]_[I/IMI/IC$I

JInyHOCTHBIE pE3yNbTATHI

O6yanOIHHﬁCH IMOJIYYHUT BO3MOKHOCTD IJIA (bOpMI/IPOBaHI/ISI CICAYyromuX JUIHOCTHBIX PC3YJIbTATOB:

Pa3BUTHUC IMO3HABATCIIbHBIX HHTCPCCOB, HHTCIJICKTYAJIbHBIX 1 TBOPYCCKUX CHOCO6HOCT€I>/I;

Y6€}I(IIéHHOCTB B BO3MOJXHOCTH IIO3HAHHA IIPUPOILI, B HCO6XO,Z[HMOCTI/I Pa3yMHOI'0 HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ

HAYKHU U TEXHOJIOTUH JIIA IIaHBHCI;'IIHCFO Pa3BUTHA YCITOBCUCCKOI'O O6HICCTBa, YBAKCHHC K TBOpIAM HAYKH U TCXHHUKH, OTHOIICHUC

K (U3MKe KaK K 3JIEMEHTY O0LIEYEIOBEYECKOM KYJIbTYPbI;

CaMOCTOSTEIILHOCTh B TPUOOPETEHIUH HOBBIX 3HAHUN U IPAKTUYECKUX YMEHH,

T'OTOBHOCTSB K BBI60py JKU3HCHHOT'O ITyTHU B COOTBCTCTBUM C CcOOCTBEHHBIMHU HHTCPECaAaMH U BO3MOKHOCTAMU,

MOTHBaAIUA 06paSOBaTCHBHOfI ACATCIIBHOCTHU HAa OCHOBC JIMYHOCTHO OPUCHTHUPOBAHHOTO ITOJAX0/Jd4,

. dbopMHpOBaHUE IIEHHOCTHOTO OTHOIIEHHUS APYT K JIPYry, K YYHUTEN0, K aBTOpaM OTKPBITUNA W M300peTeHui, K
pe3yabTaraMm O0y4YeHUsI.

MeTaHpeI[MeTHI)Ie PE3YyJIbTAThI

OOyuaronuics MoJy4duT BO3MOXKHOCTD 151 (GOPMUPOBAHUS CIICIYIOIIUX METAMPEIMETHBIX PE3YIbTAaTOB:



. OBJIAJICHWE HABBIKAMHU CaMOCTOSITEIBHOTO MPHOOPETeHHS HOBBIX 3HAHWMW, OpraHU3allui y4eOHOM NeSTeIHHOCTH,
IOCTAHOBKHU ILIEJIEH, IJIAHUPOBAHUS, CAMOKOHTPOJS M OLEHKU pPE3yJIbTaTOB CBOEW AEATEIIbHOCTH, YMEHUAMHU IPEIABUIECTD
BO3MOYKHBIE PE3YyJIbTAThl CBOMX JICHCTBUM;

. MOHUMAaHUE PA3INIHA MKy UCXOTHBIMH (paKTaMH W TUTIOTE3aMHU JJIS1 UX OOBSICHEHUS, TCOPETUICCKUMH MOIEISIMU
U peaJbHbIMU OOBEKTaMHU, OBJIAJCHUE YHHBEPCAJIbHBIMU YYEOHBIMH JIEUCTBUSMHM Ha MPUMEpPAX TUIOTE3 JIsI OOBSICHEHUS
M3BECTHBIX (DAKTOB U IKCIIEPHMEHTAIBHON MPOBEPKU BBIIBUTAEMBIX THUIIOTE3, PAa3pa00TKHA TEOPETUUECKUX MOJICNICH MPOIeCCOB
WM SIBJICHUM;

. dbopMupoBaHHEe YMEHHM BOCIPHUHUMATH, IepepadaThiBaTh U MPEAbIBIATh MH(POPMAIIMIO B CIOBECHOH, 00Opa3HOM,
CHMBOJIMYECKOM (opMmax, aHAIU3UPOBATH M IepepadaThiBaTh MOJIYUYCHHYI0 HH()OpPMAIMI0 B COOTBETCTBHHM C IOCTABJICHHBIMU
3a7a4aMHM, BBIJICJIATH OCHOBHOE COJEpP>KaHWE MPOUYUTAHHOTO TEKCTAa, HAXOJAWUTh B HEM OTBETHI HA IMOCTABJICHHBIE BOMPOCHI U
n3JIaraTh €ro;

. MPUOOPETEHUE OMBITA CAMOCTOSITEILHOTO MOKUCKA, aHAJIU3a U 0TOOpa MHGOPMAIIUU C UCIIOJIH30BAHUEM PA3JIMUHBIX
HMCTOYHUKOB ¥ HOBBIX UH(OPMAIMOHHBIX TEXHOJOTUM JIJIsl pEIICHUS MO3HABATEIIbHBIX 33]1a4;

. pa3BUTHE MOHOJIOTHYCCKOM M JTUAJIOTHYECKON peuYr, YMEHHS BBIPAXKATh CBOM MBICIIH, CIIOCOOHOCTH BBICTYIIMBATH

co0eceTHMKa, TOHUMATh €ro TOUKY 3pEHHs], IPU3HABATH PABO JPYroro 4eJoBeKa Ha MHOE MHEHUE;

. OCBOCHHE TPHUEMOB JCUCTBUII B HECTAHIAPTHBIX CUTYyAIlUSX, OBJAJEHUE JBPUCTUYCCKUMU METOJaMHU PEIICHHS
npo0bJieM;
. dbopMHupoBaHWE yYMEHHUI pabOTaTh B TPYIIIEC C BBHIMOJHEHHWEM DPA3IMYHBIX COIUAIBHBIX POJICH, MPEACTaBIATh U

OTCTauBaThb CBOM B3IJIAbI U Y6G)KI[€HI/I$I, BCCTHU JUCKYCCHIO.



Perynsarususie YV /|

OOy4aromuiics MoJIy4uT BO3MOKHOCTB JIJIsl POPMHUPOBAHUS CIEAYIOMIUX PEryIsTHBHBIX Y'Y /.

1. YMeHue caMOCTOSATENBbHO ONPENENATh e OOYy4YeHMs, CTaBUTh M (OPMYJIUPOBATH HOBBIE 3ajaud B yuéde U
MO3HABATENIBHOMN 1€ATEIbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOECH MO3HABATENHLHON JESTEIbHOCTH.

OOVYYarOUIUICSI CMOXKET:.

. aHAJIM3UPOBATh CYIIECTBYIONIUE U TUIAHUPOBATH Oy IylIre 00pa3oBaTeIbHbIE PE3YIIbTATHI;

. UJICHTUPUIIUPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPEETSATH IIIaBHYIO MPOOIEMY;

. BBIJIBUTATh BEPCUH PEIICHUS TPOOIeMbl, (HOPMYTUPOBATH TUIIOTE3bI, MPEIBOCXUINATH KOHEUHBIN pe3ysIbTaT;

. CTaBUTH LIETIb JACSITEIBLHOCTH HA OCHOBE ONPEIeNEHHOM MPOoOIeMbl U CYIIECTBYIONIUX BO3MOKHOCTEIH;

. dbopmyIupoBaTh YueOHBIC 33/1aul KaK IIard JOCTHKCHUS TOCTABJICHHOM 1I€JIU JIEATeIbHOCTH;

. 000CHOBBIBATH IIEJIEBBIE OPUEHTUPHI U TPUOPUTETHI CCHIJIKAMU Ha IIEHHOCTH, YKa3bIBast 1 00OCHOBBIBASI JIOTHYECKYIO

MOCIIEI0BATEIHHOCTH II1aroB.
2. YMeHue caMOCTOSTENBHO TUTAHUPOBATH IyTH TOCTHXKCHUS IEJIeH, B TOM YHUCIIe albTepPHATUBHBIC, OCO3HAHHO BHIOMPATH
HauOosee 2 PeKTUBHBIE CIOCOOBI PEIICHHS YUeOHBIX U TTO3HABATEIbHBIX 3a/1a4.

OOVYaAIOUIUACSI CMOKET:.

. ompenensaTh HeoOxoaumoe(bie) TeicTBUE(s) B COOTBETCTBUM C YYCOHOW M MO3HABATEIHHON 33/ja4aMU W COCTABJISATh

ITOPUTM €ro(HX) BbIMOJHEHUS;

. 000CHOBBIBaTh U OCYILIECTBISATh BbIOOp Hanbosee 3PPEKTUBHBIX CIOCOOOB PEIICHHS YUYEOHBIX U MMO3HABATEIbHBIX

3aj1a4;



. OMpEeNEsATE/HAX0IUTh, B TOM 4YHUCJIE W3 MPEIJIOKEHHBIX BapUaHTOB, YCJOBUS MJis BBINOJHEHUS Y4EeOHOM U
MMO3HABaTEILHOM 3a/1a4;

. BBICTPAaMBaTh KU3HEHHbIE TIJIaHBI HA KPATKOCPOUHOE Oy/yIiee (3asBisaTh LIeJIEBbIE OPUEHTUPBI, CTABUTH aJ€KBATHHIC
UM 3aJ7]a4¥ ¥ IpeiaraTh JeUCTBUS, YKa3biBas U 00OCHOBBIBAS JIOTHUECKYIO MOCIEA0BATEILHOCTD 11aroB);

. BbIOMpaTh W3 TPEHAJIOKECHHBIX BAPUAHTOB M CaMOCTOSITEJILHO HCKaTh CPEACTBA/pecypchbl Il  pEIICHUs
3aJ1a4u/OCTHXKEHUS 11ETIH;

. COCTABJIATH IJIaH PEUICHUs MPOOIEMBbI (BBIMOJHEHUS TPOCKTA, TPOBEJACHUS UCCIICIOBAHMS);

. OTpeENATh MOTECHIIMANIbHBIC 3aTPYIHEHUS MPU PEIICHUN YYeOHON U TT03HABATEIHHOM 3a/1a4yu U HAXOAUTh CPEICTBA
IUISl UX YCTPAHECHUS,

. OTUCHIBATH CBOM OMBIT, 0GOPMIISISL €ro JJIsl Tepeayu APYrUM JIIOJSIM B BUJI€ TEXHOJIOTUU PEUICHUS MPAKTUYECKUX
3a7a4 ONpPeAECIEHHOrO Kilacca,

. IJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIAMBUIYAJIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHUTh CBOM ACHCTBUA C MJIAHUPYEMBIMU PE3yIbTaTaMU, OCYIIECTBISATh KOHTPOJIb CBOEH JAEATEIILHOCTH B
MPOIIeCCE JIOCTHKEHHUSI PE3ysIbTara, OMPEAeNATh CHOCOOBbl NEUCTBHM B pamMKax MPEJIOKEHHBIX YCJIOBHM M TpeOOBaHUM,
KOPPEKTUPOBATH CBOU JICUCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYallAEH.

OOVYYaArOMUIACST CMOXKET:

. ONPENENIATh COBMECTHO C IMENArOrOM M CBEPCTHUKAMHU KPUTEPHUM IIAHUPYEMBIX PE3YJIBTATOB U KPUTEPUH OLICHKH

CBOEH y4eOHOM eI TeIbHOCTH;



. CUCTEMATU3UPOBATH (B TOM UHCJIE BBIOUPATH NPUOPUTETHBIE) KPUTEPUHN TUIAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOEH
NEATEIIbHOCTH;

. 0TOMpPATh UHCTPYMEHTHI JIJIsl OLICHUBAHUS CBOEH I€ATEIbHOCTH, OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH EATEIbHOCTU B
paMKax IpeIoKEHHbIX YCIOBUN U TpeOOBaHUM;

. OLIEHUBATh CBOIO JIEATEIBHOCTD, ApPTYMEHTHPYS IPUYUHBI JOCTHKEHUS WU OTCYTCTBUS INIAHUPYEMOTO PE3YJIbTaTa;

. HaXOAUTh JOCTATOUHbIE CPEACTBA JJISl BBINOJIHEHUS Y4EOHBIX NEHCTBUI B M3MEHSIOLIEHCS CUTyallud W/WIH TIPU
OTCYTCTBUU IJIAHUPYEMOTO PE3YIIBTATA;

. paboTas 1o cBOeMy IJIaHy, BHOCUTb KOPPEKTUBBI B TEKYIIYIO JAESITEIbHOCTh HA OCHOBE aHAJIN3a U3MEHEHUI CUTyalluu
JUIS TIOJTyYEHUS 3aIlJIaHUPOBAHHBIX XapaKTEPUCTUK MTPOAYKTa/pe3ybTara;

. YCTAaHABJIMBATh CBS3b MEXKAY IOJYYEHHBIMA XapaKTEpUCTHUKAMHM TMPOAYKTA M XapaKTEPUCTUKAMHU IIpolecca
NEATEIIBHOCTH U 10 3aBEPIICHUU JESATEIbHOCTH MPEaaraT U3MEHEHNE XapaKTEPUCTUK MIPOLECCa IS MTOIYYEHUS YIy4YIIEHHbBIX
XapaKTEPUCTHUK MTPOAYKTA;

. CBEPSATH CBOM JICUCTBUS C LEJIbIO U IPU HEOOXOAMMOCTH UCTIPABIISATH OMIMOKH CaMOCTOSATEIBHO.

4. YMeHue oLeHUBaTh MPaBUILHOCTD BBIIIOJHEHUS Y4eOHO 3a/1auu, COOCTBEHHbBIE BO3MOYKHOCTHU €€ pelIeHHUS.

OOVYaAIOUIUACSI CMOKET:.

. OTIpeNesATh KPUTEPUH MPABWILHOCTH (KOPPEKTHOCTH ) BBITIOJTHEHUS yUeOHOM 3a1a4H;
. aHaJM3UpPOBaTh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTApHs ISl BBITIOJHEHUS Y4EOHOM

3a7a4u;



. CBOOOZHO MOJIb30BATHCSA BBIPAOOTAHHBIMU KPUTEPUSIMHM OLEHKH U CAMOOLIEHKH, UCXOJS U3 LIETU U HUMEIoLUXCcs
CPEICTB, pa3nuyasi pe3yJabTaT U CIIOCOOBI JEHCTBUIA;

. OLICHUBATh TPOJYKT CBOEH NEATEIBHOCTH MO 33JaHHBIM W/WIM CaMOCTOATEIBHO ONPEECIEHHBIM KPUTEPUSM B
COOTBETCTBHH C LIEJIBIO I€ATEIbHOCTH;

. 000CHOBBIBaTh JOCTHXKMMOCTb II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOMX BHYTPEHHUX PECYPCOB U
JOCTYIIHBIX BHEIIHUX PECYPCOB;

. (pUKCHpPOBATh U AaHATU3UPOBAThH JMHAMUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

5. BrnaneHue ocHOBaMHM CaMOKOHTPOJISl, CAMOOLIEHKH, NPUHATUS PEUICHUH U OCYIIECTBJIECHHUS OCO3HAHHOTO BbIOOpa B
y4eOHO! U TIO3HABATENbHOM NeATEIbHOCTH.

OOVYArOUIUNICSI CMOKET:

. HAOJIIOIaTh U aHAJIM3UPOBATh COOCTBEHHYIO YU4EOHYIO M TIO3HABATEIBHYIO JESITEIBHOCTh U JIESITEIBHOCTh JAPYTUX

oOyJaromuxcst B IpoLecce B3aMMOIIPOBEPKU;

. COOTHOCHUTH pPEaJIbHbIE U IUIAHUPYEMbIE€ PE3YJIbTaThl MHAMBUIYAJTbHON 00pa30BaTEIbHON NEATEIbHOCTH U JI€NaTh
BBIBOJIBI,

. OPUHUMATh pellieHre B yUeOHOM CUTYyallud U HECTU 32 HETO OTBETCTBEHHOCTD;

. CaMOCTOSITENIFHO OIPEAEIATh MPUUMHBI CBOETO YCIeXa WJIM HEyCleXa U HaXxOJIUTh CIOCOOBI BBIXOAA U3 CUTYyallUU
HEYyCIIexa;

. PETPOCIIEKTUBHO OMpPENENATh, KaKUe JCUCTBUS MO PEIICHHIO YYeOHOM 3aJaud WM MapaMeTpbl 3TUX JEHCTBUN

MIPUBEIH K TOJIYICHHUIO UMEIOIIETOCs MPOAYKTa YIeOHOU NesATeIHbHOCTH;



. JEMOHCTPUPOBATh MPUEMBI PETYISIIUU MCUXO0(PU3HUOTOTUYECKUX/IMOIIMOHAIIBHBIX COCTOSIHUM JJI1  JIOCTHUKEHUS
apdexra ycrmokoeHus (yCTpaHEHHsI SMOIMOHATBHOW HaMpsiKEHHOCTH), A (deKTa BOCCTAHOBICHUS (OCIA0JICHUS TPOSBICHUN
yTOMIICHUS ), 3 (PeKTa akTUBU3ALNH (ITOBBIIIEHUS TICUXO(PU3HOJIOTHIECKON PEAKTUBHOCTH ).

[To3naBarenbHbie Y'Y /]

OOyyaromuics Moxy4YuT BO3MOKHOCTD JUIsl (POPMUPOBAHUS CHEAYIOIIMX MO3HaBaTeIbHbBIX Y Y /1.

1. YMeHnue onpenensite MOHATHS, CO3aBaTh 00OOIIECHUS, YCTaHABINBATh aHAJIOTHH, KJIACCU(UIIUPOBATH, CAMOCTOATEILHO
BBIOMpATh OCHOBAHUSI U KPUTEPUU I KiIacCU(PUKAIMK, YCTaHABIUBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccykJieHrue, yMO3aKitoueHue (MHAYKTUBHOE, TEYKTUBHOE, 110 aHAJIOTUH) U JIeJIaTh BBIBOJIBI.

OOVYYaArOIIUACST CMOXKET:

. noAOUpaTh CJIOBA, COMOUYMHEHHBIE KIOYEBOMY CIIOBY, ONPENEISAIOIINE €ro MPU3HAKU U CBOMCTBA;

. BBICTPAUBATh JIOTUYECKYIO LIENIOYKY, COCTOALLYIO U3 KJIIFOYEBOIO CJIOBA U CONOAYMHEHHBIX €MY CJIOB;

. BBIJICJISITH OO MPU3HAK ABYX WM HECKOJIBKUX MPEIMETOB WIH SIBICHUI U OOBSICHATH UX CXOJ/ICTBO;

. OOBEIUHATH MPEAMETHI U SBJICHUS B TPYIIbI MO ONPENEIEHHBIM MpPHU3HAKAM, CPABHHUBATh, KilacCU(ULUPOBATh U

00001maTh (PaKThl U SABJICHUS,
. BBIJICJISTH SIBJICHHUE U3 OOIICTO psijia IPYTUX SIBJICHUH;
. OTIPENEIIATh OOCTOATEILCTBA, KOTOPHIC MPEANISCTBOBAIA BO3HUKHOBEHHIO CBSI3U MEXKIY SIBICHUSMH, W3 3THX

00CTOSITEIILCTB BBIACIATb OHIPCACIIAIONINC, CIIOCOOHBIC OBITH HpH‘II/IHOﬁ JaHHOI'O ABJICHHSA, BBIABIIATL HNPUYMHBI U CICACTBHUA

SIBJICHUI;



A CTPOUTH PACCYKIACHUC OT O6HII/IX SaKOHOMCpHOCTeﬁ K YaCTHBIM SIBJICHUSM M OT YaCTHBIX SIBJCHHUH K O6H_II/IM

3aKOHOMEPHOCTSIM;
. CTPOMUTH PacCyXJEHHE Ha OCHOBE CPAaBHEHUS IIPEIMETOB U SIBJIICHUH, BBIJACIISS IPU 3TOM O0IIME NPU3HAKY;
. U3JIaraTh MOJyYEHHYI0 HHPOPMAIUIO, HHTEPIPETUPYS € B KOHTEKCTE peIIaeMoil 3a1a4u;
. CaMOCTOSTENIbHO YKa3blBaThb Ha WH(OpPMAIUIO, HYXIAONIYIOCS B NPOBEPKE, MpeuiaraTb U MNPUMEHSTh CIOCOO

IIPOBEPKHU JOCTOBEPHOCTHU MH(OPMALINH;

. BepOaNM30BaTh IMOLIMOHAIILHOE BIEYATIIEHUE, OKA3aHHOE HA HErO UCTOYHUKOM;

. OOBSCHATH SIBJICHUS, IPOLIECCHI, CBA3M U OTHOLUECHMS, BBIBISIEMBIE B X0JI€ IO3HABATEIILHON M MCCIIEI0BATENbCKON
JESTeIbHOCTU (IPUBOAUTH OOBSICHEHHE C M3MEHEHUEM (OpPMBI IMPEACTABICHUS; OOBSICHATh, AETATU3UPYsSd WIM 000011as;
OOBSACHSTH C 33JaHHOM TOYKH 3PEHUS);

. BBISIBJISITH M Ha3bIBaTh NPUYMHBI COOBITHS, SBJICHHS, B TOM YHUCJIE BO3MOKHbIe/HanOoJiee BEPOSITHbIE NPUYMHBI,
BO3MOYKHBIE MOCTEACTBUS 3aJaHHON PUYMHBI, CAMOCTOSITEIBHO OCYILIECTBIISASI IPUUYMHHO-CIIEICTBEHHBIN aHAJIN3;

. JienaTh BBIBOJ HA OCHOBE KPUTHYECKOIO aHaJIM3a Pa3HbIX TOYEK 3pEHUs, MOATBEPXKIaTh BBIBOJ COOCTBEHHOM
apryMeHTaluen Wik CaMOCTOSATEIBHO MOTYYEHHBIMU JTAHHBIMU.

2. YMeHue co3gaBaTh, MPUMEHITh U NMPEoOpPa30BbIBATH 3HAKKM U CUMBOJIBI, MOJIEIU M CXEMBbI JUIsl pEeUIeHUs! YYEOHBIX U
IT0O3HABATEJIbHBIX 3a]a4.

OOVYaAIOUIUACSI CMOKET:.

. 0003Ha4aTh CHMBOJIOM U 3HAKOM IPEIMET U/UJU SBJICHUE;



A OIIPCACIIATh JIOTHYCCKUC CBA3KW MCXKAY IMPCAMCTAMU /M SABJICHUSIMU, 0003HAaYaTh JaHHBIC JIOTHYCCKHUC CBA3H C

IIOMOIIBIO 3HAKOB B CXEMC,

. co3/1aBaTh a0OCTPAKTHBIN UK peasIbHBIN 00pa3 MpeaMeTa U/WIH SBJICHHUS;
. CTPOUTH MOJIEJIb/CXeMY Ha OCHOBE YCJIOBHI 3a/1a4M U/UIHU CIIOcO0a €€ pelIeHuUs;
. co3/1aBaTh BepOasbHbIE, BEIIECTBEHHBIE U MH(POPMAIIMOHHBIE MOJIENIN C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK

o0BeKTa JIJIsl OTIPEICIICHHsI CII0Cc00a pelieHus 3a/1a4i B COOTBETCTBUM C CUTYaIlUEH;

. peoOpa30BEIBATE MOJICIH C IEbIO BBISBICHUS OOIINX 3aKOHOB, OTPECSIISAIONTNX TaHHYIO TPEAMETHYIO 001acTh;

. NEPEBOJIUTh CIIOKHYIO MO COCTaBy (MHOTOACIEKTHYIO) MH(MOpMaIuioo U3 rpapuyeckoro Ui (HopMaan3oBaHHOTO
(CUMBOJIBHOT0) TIPEICTABJICHUS B TEKCTOBOE M HA00OPOT;

. CTPOUTH CXEMY, aITOPUTM ACHCTBUS, UCIPABIIATh WM BOCCTAHABIMBATH HEM3BECTHBIM paHEE aJiTOPUTM Ha OCHOBE
HMMEIOIIETOCs 3HaHUSA 00 00BEKTEe, K KOTOPOMY MPUMEHSIETCS aJITOPUTM;

. CTPOUTH JOKA3aTEIbCTBO: MIPAMOE, KOCBEHHOE, OT TIPOTUBHOTO;

. aHaJIM3UPOBaTh/pedIeKCUPOBaTh  OMBIT  pa3pabOTKM W pealu3alud  Y4eOHOTO TMPOEKTa, UCCIEIOBaAHUS
(TEOpPETUYECKOTO, YMIIMPUYECKOT0) HA OCHOBE MPEAJIONKEHHOW MPOOIEMHON CUTyallud, TTOCTABICHHOW IETU W/WIHM 3aJaHHBIX
KPUTEPHUEB OIICHKU MPOTyKTa/pe3ynbTaTa.

3. CMBICIIOBO€E UTECHHUE.

OOVYaAIOUIUACSI CMOKET:.

. HaXOJIUTh B TEKCTE TpeOyeMyro nHdopMaInio (B COOTBETCTBUU C IEISIMU CBOCH NESATEILHOCTH);

L OPUCHTHUPOBATLHCA B COACPKAHNN TCKCTA, IOHUMATh HCJIOCTHI)II;‘I CMBICJI TCKCTA, CTPYKTYPUPOBATH TCKCT,



. yCTaHaBIMBATh B3aUMOCBS3b OIMCAHHBIX B TEKCTE COOBITUM, SIBJIEHUI, TPOLIECCOB;

. PE3IOMUPOBATh ITIABHYIO UEIO TEKCTa,

. KPUTHYECKU OLICHUBATh CO/IepKaHUE U (OPMY TEKCTA.

4. ®opMHPOBaAHUE U PA3BUTUE FKOJIOTUYECKOTO MBIIUICHHS], YMEHHE IPUMEHSTH €T0 B [I03HABATEIbHOW, KOMMYHHUKAaTUBHOM,
COLIMAJIBHOM MIPAKTUKE U MPOPECCUOHAIBHON OPUEHTALINH.

OOVYArOMIUIACST CMOXKET:

. ONpPENENATh CBOE OTHOIIEHHE K IPUPOIHOM CPEJIE;

. aHAIM3UPOBATh BIUSHUE IKOJIOTHUECKUX (PAKTOPOB Ha cpely OOUTAHUS KUBBIX OPTaHU3MOB;

. MPOBOJINTH IPUYMHHBIN 1 BEPOSITHOCTHBIN aHAIU3 SKOJIOTMYECKUX CUTYAllU;

. MPOTHO3MPOBATh U3MEHEHHSI CUTYalluU IIPU CMEHE IEUCTBHS OJHOTO (hakTopa Ha JIeicTBUE APYTroro (axkropa;

. pacnpoCTpaHATh HKOJIOTMYECKUE 3HAHNS M YHaCTBOBATh B ITPAKTUYECKHX JEJIaX IO 3aIIUTE OKPYKAIOLIEH Cpebl;
. BBIPAXKaTh CBOE OTHOILEHUE K MPUPOJIE YEPE3 PUCYHKH, COUMHEHMSI, MOJIENH, IPOEKTHBIE pa0OTHI.

5. Pa3Butue MOTHUBAIlM1 K OBJIaACHHIO Ky.HBTprﬁ AKTHUBHOI'O HCIIOJIB30BaHUA CHOBapCﬁ U IPpYIrux IMOHUCKOBBIX CHCTCM.

OOVYYArOMIUIACST CMOXKET:

. OTpeeNIITh HEOOXOAUMBIE KITFOUEBBIE TTOMCKOBBIC CJIOBA U 3aIIPOCHI;

. OCYIIECTBIISITh B3aUMOJEHUCTBUE C JJIEKTPOHHBIMU TOMCKOBBIMH CUCTEMAMH, CIIOBAPSIMU;

. dbopMupOBaTH MHOKECTBEHHYIO BBIOOPKY U3 MOUCKOBBIX HICTOUHHUKOB JJIs1 00bEKTUBU3AIIMH PE3YJIbTATOB TTOMCKA;
. COOTHOCHTB MOJIYYEHHBIE PE3YJIBTAThI IOUCKA CO CBOEU JIEATEIBHOCTBIO.

KommyHnukaTuBubie YV /|



1. YMeHue opraHu30oBbIBaTh y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JEATEILHOCTD C YUUTENIEM U CBEPCTHUKAMHU; pabOTaTh
WHANBUAYAIbHO U B TPYIIE: HaXOIUTh OOIIee pelleHrne U pa3periarb KOHGIUKTHI HA OCHOBE COTJIACOBAHMSI MO3ULUN U yu&Ta
UHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAaUBATh CBOE MHEHUE.

OOVYYarOUIUNUCS CMOXKET.

. ONIPENEIIATh BO3MOKHBIE POJIM B COBMECTHOU JEATEIIBHOCTH;
. UIPATh ONPEIEIEHHYIO POJIb B COBMECTHOMN ACATEIBHOCTH;
. MPUHUMATh MO3UILHI0 cOOEceIHUKa, TOHUMAas MO3ULHUI0 APYTOro, pa3inyaTh B €ro peur: MHEHHE (TOUYKY 3pEHHs),

JI0KA3aTeNbCTBO (apryMeHThl), (aKThl; TUIIOTE3bI, aKCHOMBI, TEOPHUH;

L OIIpCACIIATE CBOU HGﬁCTBHﬂ )51 ,Z[CﬁCTBHﬁI HapTHépa, KOTOPLBIC CITOCOOCTBOBAJIM WJIU IMPCIIATCTBOBAIN HpOI[YKTPIBHOﬁ
KOMMYHHKAIINH,

L CTPOUTD IMMO3UTHUBHLIC OTHOIICHUS B ITPOICCCC yqe6Hoﬁ 1 IO3HaBaTeJIbHOMN ACATCIIBHOCTH,

. KOPPCKTHO U apryMCHTHPOBAHHO OTCTANBATb CBOIO TOYKY 3PCHUA, B AUCKYCCHH YMCTb BLIABUI'aATb KOHTPAPIr'yMCHTEI,

nepedpa3zupoBaTh CBOIO MBICIH (BIaJICHUE MEXaHU3MOM PKBUBAJICHTHBIX 3aMEH );

. KPUTUYECKU OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPU3HABATH OIIMOOYHOCTH CBOETO MHEHUS (€CITH
OHO TaKOBO) U KOPPEKTUPOBATH €T0;

. npeiaraTh ATbTEPHATUBHOE PEIICHUE B KOH(PIMKTHON CUTYaIlUU;

. BBIJICJISATH OOIIYIO TOUKY 3pEHUS B IUCKYCCHUU;

. JIOTOBAapUBATHCA O MPaBUJIaX U BONPOCAX JJIsl OOCYKI€HUS B COOTBETCTBUH C TOCTABICHHOW NEpe/1 IpyNIoi 3a1auei;



. OpraHU30BbIBATH YU€OHOE B3aUMOJICHCTBUE B IpyIiIe (ONpeAesIsiTh OOIIUE IETH, pACTIPEIEATh PO, JOTOBAPUBATHCS
IpYT C APYTOM H T. [1.);

. YCTPaHATh B paMKaXxX JMajora pa3pbiBbl B KOMMYHUKAIIMK, 00YCIOBJICHHbIC HETOHUMAaHUEM/HETIPUSTUEM CO CTOPOHBI
cobecenHrKa 3a1a9u, (HOPMBI MU COJICPIKAHMS TUAJIOTA.

2. YMeHHe 0CO3HaHHO MCIO0JIb30BAaTh PEUEBBIE CPEICTBA B COOTBETCTBUU C 3aJa4€il KOMMYHHMKAIIMH JIJI1 BBIPAYKEHUSI CBOUX
YyYBCTB, MBICJICH U TOTPEOHOCTEM /ISl IJITAHUPOBAHUS U PETYJISILIUU CBOCH JESITEIBHOCTH; BJIaJICHUE YCTHOM U MUCHbMEHHOM peyblo,
MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO.

OOVYaArOMIUACST CMOXKET:

L OIIPCACIIATh 3ala1y KOMMYHHKAIIUNU U B COOTBCTCTBHH C HEH OT6HpaTI) PCUCBLBIC CPCACTBA,
. OT6I/IpaTI> M HUCIIOJIB30BATh PCYCBLIC CPCACTBA B IIPOLHCCCC KOMMYHHUKAIWH C APYTUMH JIIOAbBMH (I[I/IaJ'IOF B 11ape, B

MaJioi rpyrre 1 T. 11.);

. MPEACTABIATH B YCTHOM WJIM MUCbMEHHOU (pOopMe pa3BEPHYTHIN IJIaH COOCTBEHHOM AESTENbHOCTH;

. coOJII01aTh HOPMBI MYOJIMYHOW peYH, PErJaMeHT B MOHOJIOTE€ M AUCKYCCHUU B COOTBETCTBHM C KOMMYHHUKATHBHOMN
3aja4en;

. BBICKa3bIBaTh 1 0OOCHOBBIBATh MHEHHE (CYKJICHHE) U 3alpaliiBaTh MHEHHUE MApTHEPA B paMKax Juajora;

. MPUHUMATD PEIICHUE B XOJI€ JUAJIOTa U COTJIACOBBIBATH €0 C COOECETHUKOM;

. CO371aBaTh NMUCHMEHHBIE KJIMIIUPOBAHHBIE W OPUTHMHAIBHBIE TEKCThI C MCIOJIb30BAaHUEM HEOOXOIUMBIX PEUYEBBIX

CPE/CTB,;



. UCIIOJIb30BaTh BepOalIbHbIC CpeJicTBa (CPEACTBA JOTMUECKON CBSI3U) JIJIS BBIJICIICHHUS CMBICIOBBIX OJIOKOB CBOEIO
BBICTYILJICHUS,;

. UCIIOJIb30BaTh HeBepOajdbHbIE CPEACTBA WM HAIVBIAHBIE MaTepHasibl, IOATOTOBJICHHBIE/ OTOOpPaHHBIE IO
PYKOBOJICTBOM YUUTEIIS;

. JenaTh OLIEHOYHBIM BBIBOJ O JIOCTHKEHMM I1I€TM KOMMYHHUKAIlMM HEMOCPEACTBEHHO IMOCTE 3aBEpIICHUS
KOMMYHHUKATUBHOT'O KOHTaKTa U 00OCHOBBIBATH €TO0.

3. ®opMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCMOJB30BaHUS HWH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
texHonorui (nanee — UKT).

OOVYYaArOIIUACST CMOXKET:

. [[eJICHANPAaBJICHHO UCKAaTh W WCIOJb30BaTh WH(POPMAIIMOHHBIE PECYpPChl, HEOOXOAUMBIC ISl PEIICHUS YUYEOHBIX U
MPAKTUYECKUX 3aj1a4, ¢ moMolbto cpencts UKT;

. BBIOMpaTh, CTPOUTH M HCIOJL30BaTh AJICKBATHYI0 HMH(POPMAIMOHHYIO MOJENb ISl TepeJadyd CBOMX MBICIEH
CpEICTBaMH €CTECTBEHHBIX U (DOPMAJILHBIX SI3BIKOB B COOTBETCTBHUM C YCIOBUSIMU KOMMYHHUKAIINY;

. BBIJICIIATHh MHPOPMAITMOHHBIN aCIeKT 3aJjauH, OIIEPUPOBATH JAHHBIMH, UCIIOJIH30BAaTh MOJIC)Ih PCIICHHS 33]1a4H;

. UCII0JIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH (BKJIIOUast BHIOOP aJ€eKBATHBIX 33/lau€ HHCTPYMEHTAJIbHBIX ITPOTPAMMHO-
anmapaTHBIX CPEACTB U CEPBHUCOB) IS PEIICHUS WHOOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX Y4Y€OHBIX 3a7ad, B TOM YHCJIE:
BBIYMCJICHUE, HAaMMMCaHUe TTMCEM, COUMHEHUH, T0KIa10B, pedepaToB, co3gaHue mpe3eHTalum u ap.;

. UCIO0JIb30BaTh MH(GOPMALIMIO C YYETOM 3TUYECKHUX U IPABOBBIX HOPM;



. co3/1aBaThb MH(QOPMAIMOHHBIE PECYPChl PA3HOTO THUMA U JJIS PAa3HbIX ayJUTOpHUil, co0i0naTh MH(OPMALMOHHYIO
TUTYMEHY U TIpaBuiia HPOPMAITMOHHOM 0€30MacHOCTH.

[TpenMeTHBIE pe3yabTaThl

OOy4aromuics MoJIy4YnuT BO3MOKHOCTD JIJIsl POPMHUPOBAHUS CIIEAYIONIUX MPEAMETHBIX PE3yIbTaTOB:

. 3HAaHUA O TPHUPOJE BAKHEUIIHNX (PU3UUECKUX SBICHUN OKPYXKAIOIIETO MUpPAa M TMOHMMAaHUE CMBICTA (PU3MUECKUX
3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUCHHBIX SBJICHUM;

. YMEHHS TOJbh30BaThCSl METOJAAMHU HAYyYHOTO WCCJIECNOBAaHUS SIBICHUHA MPUPOJIBI, MPOBOAWTH HAOIIOICHUS,
IUTAHUPOBATh U BBINOJHATh IKCHEPUMEHTHI, 00pabaThIBaTh PE3yibTAaThl U3MEPEHUN, NMPEJICTABISATh PE3yJIbTaThl U3MEPEHUN C
NOMOUIbI0 TabnuL, rpagukoB U (Gopmysn, OOHAPYKMBATH 3aBUCHUMOCTH MEXIAY (PU3NYECKUMHU BEIMYMHAMH, OOBACHATH
MOJTy4YeHHBIE PE3yJbTAThI U IeNIaTh BBIBOBI, OLIEHUBATH TPAHUIIBI TOTPEIIHOCTEN PEe3yIbTaTOB U3MEPEHUH;

. YMEHHUSI IPUMEHATh TEOPETUYECKUE 3HAHUS MO (PU3MKE Ha MPaKTUKE, pelaTh PU3NYECKUE 3a7aun Ha MPUMEHEHHE
ITOJTyYEHHBIX 3HAHUU;

. YMEHHUSI ¥ HABBIKH IPUMEHSATH TOJTYYCHHBIC 3HAHUS 11 OOBSICHEHHSI TPUHIIUIIOB IEHCTBHUS BAXKHEHUIITNX TEXHUIECKIX
YCTPOMCTB, pellieHUs] MPaKTUYECKUX 3a7aud MOBCEIHEBHOM >KM3HHU, 0OecredeHnss Oe30MacHOCTH CBOEH KU3HU, pallMOHAIbHOIO
MPUPOIOTIONH30BAHUS 1 OXPaHBI OKPYIKAIOIEH Cpebl;

. (dopMupoBaHue yOeKIeHHS B 3aKOHOMEPHOM CBSI3U U IO3HABAEMOCTH SIBJICHUI IPUPO/IbI, B 00OBEKTUBHOCTH HAYYHOTO

3HaHUs, B BBICOKOW IECHHOCTU HAYKH B PA3BUTHUH MATEPUAIIBHOM U TYXOBHOU KYJIbTYPbI JIFOJICH;



A Pa3BUTHC TCOPCTHUYCCKOI'O MBIIIJIICHHUA Ha OCHOBC (bOpMI/IpOBaHI/IH YMGHI/Iﬁ YCTaHaBJIMBATb (1)aKTI>I, pas3in4daTtb
IMPUYXHBI 1 CICACTBUA, CTPOUTb MOJICIIN N BBIIBUT'dTh I'MIIOTC3bI, OTBICKUBATH U CI)OpMy.]'II/IpOBaTB A0Ka3aTCJIbCTBA BBIABUHYTBIX
T'UII0TC3, BLIBOAUTH U3 SKCIICPUMCHTAJIBHBIX (I)aKTOB N TCOPCTUICCKUX MOH@HCﬁ (1)PI31/I“ICCKI/I€ 3aKOHBI,

L KOMMYHHKAaTUBHBIC YMCHUA: NOKJIAAbIBATh O PC3YJIbTaTaX CBOCI'O NUCCIICAOBAHUS, YyHaCTBOBATh B JIUCKYCCHUH, KPATKO

Y TOYHO OTBEYATh Ha BOIPOCHI, UCIIOIL30BaTh CIIPABOYHYIO JIUTEPATypPy U APYrUe UCTOUYHUKHU UH(OPMAIIUH.



TemaTtuueckoe IINIAHUPOBAHUC

[Inanupyembie pe3ysbTaThl OCBOCHUSI OCHOBHOU

00pa3oBaTebHON POTPAMMbI OCHOBHOT'O OOIIIEro
obpazoBanus (B coorBercTBHH ¢ PI'OC)

yHI/IBepcaJ'ILHLIC y‘le6HHe JIEHUCTBUS

OcHOBHOE Ilenesas VYA Hcnionb3oBanue
Tema MeranpeameTHble
coJiepyKaHue YCTaHOBKA ypoKa o0opynoBaHus
[IpenmeTHbIE pe3ybTaThl
pe3yJIbTaThl PerynaruBHbie JInynoctHbIE
KomMMyHHKaTUBHBI pe3yibTaThl
e
ITo3HaBaTenbHbIE
Paznen 1. IlepBoHavyanbHbIE CBEICHUS O CTPOCHUHU BEIIECTBA
BpoyHnoBckoe CdopmupoBath 3HaTh: PerynstuBHble:
JBUKEHHUE. 3HAHUA U orpeziesieHue YUUTHIBATh
Xapaktep JBUKEHUU TEMIEPATypHl, BbI/IEJICHHbBIE
JBUKCHMSI MOJIEKYJl. | MOJIEKYJI, SIBJICHUH | €AVHMIIBI €€ YUUTENEM
JIBrxeHue Cpenusis ckopocTh | quddy3uu. n3MepeHus, OPUEHTHUPHI Komnerorep,
MOJIEKYI. IOBUOKEHMS MONleKya. | Hayuurs: 0003HaYCHHE; JecTBUS B HOBOM | YOEXKIEHHOCTh B | MUKPOCKOI
Huddysus. Huddysus. Ha0Ir0/1aTh U OIpeziesIeHNe yueOHOM BO3MO>KHOCTH OMOJIOTUYECKUA,
®poHTanbHas Huddys3us B razax, | OObICHATH SIBJICHUS MaTepuae B MO3HAHUS Karuis MOJIOKa,
nabopatopHast KUIKOCTAX U SIBJICHUE b dy3un. COTPYAHUYECTBE C | PUPOJBI pa3z0aBIeHHOTO
pabota TBEPABIX TEJaX. nuddy3uu; YMeTh: NPUBOJANUTHL | YUUTEIIEM. BOJIOM
3aBUCUMOCTh OOBSACHATH npumepsl sBieHul, | [lo3HaBaTenbHbIe:
CKOpPOCTH 3aBHCHUMOCTh OOBSICHATH ONpEAEIATh
muddy3un ot CKOPOCTH pe3yJIbTaThI MIOHSATHS,
TEMIEPATyphl T€a. | TEIJIOBOIO 9KCIIEPUMEHTOB, YCTaHaBIIMBATh




CpenHsist cKopocThb
TETJIOBOTO
TIBUKCHHSI MOJICKYJT
U TeMIieparypa
tena. @poHTanbHas
nmabopaTopHas
pabora
«Habmnronenune
OpOYHOBCKOTO
TIBUKCHHS

JIBIKCHUS
MOJIEKYJI OT
TEeMIIepaTypbl
Tena; OObACHATh
OTJIMYME TTOHATHI
CpeaHel CKOPOCTH
TEIJIOBOTO
JIBIDKCHUS
MOJIEKYJI OT
MOHSATHS CPEAHEN
CKOpOCTHU
MEXaHUYECKOT O
JIBUYKECHHUS
MaTepualbHOU
TOYKHU.

MOJITBEPIKAAIOLITIX
JIBIKEHUE
MOJIEKYII;
OITUCHIBATh
SIBJICHUE
maddysun,
OOBSACHATH PA3HUILY
MPOTEKAHHMS
maddy3un npu
Pa3IUYHBIX
TeMIIepaTypax u B
Pas3INIHBIX
arperaTHbIX
COCTOSIHUSIX

aHAJIOTUH;
IMOHMMATh
pa3Iuaus MEXIy
HUCXOIHBIMU
dbakTamu u
THUIIOTE3aMH IS
HUX OOBICHEHH,
TEOPETUICCKIUMHU
MOJICIISIMH H
peaTbHBIMH
00BEKTaAMU

Pasnen 2. MexaHndeckne CBOMCTBA KUIKOCT

€l, Ta30B U TBEPABIX TEI

JlaBneHnne
JKUJIKOCTEH 1
ra3oB. 3aKOH
ITackans.
®poHTanpHas
KOHTPOJIbHAs
paborta

JlaBneHue TBEPABIX
ten. JlaBneHue rasa,
€ro 3aBUCUMOCTb OT
TeMIIepaTyphl U
00béMa rasa.
[lepenaua naBneHus
razamu u
JKUJIKOCTSIMH. 3aKOH
[Tackans.
®poHTanbHas
pabota «3akoH
ITackans.
Onpenenenue

CdopmupoBaTh
3HaHUA O
JTaBJICHUH
JKUJIKOCTEN U
ra3oB, 3aKOHE
ITackams.
Hayuwnts:
HaOII01aTh
SIBJICHUS TIEpeIaun
JTaBJICHUSA
YKHJIKOCTSIMH;
00BACHATH
3aBUCHMOCTD

3HaTh:
OTIpeIeTICHUS
JaBIEHMUS,
IUIOTHOCTH, CHIIBI,
UX 0003HaYEHHUA U
eIMHUILY
U3MEpEeHHUS;
MIPUYNHY JABJICHHS
rasa; 3aBUCHMOCTh
JaBJICHUS OT
TEMIEPATypPHI,
IUIOTHOCTH;

Perynarushsie:
YUUTHIBATh
BBI/ICTICHHBIE
YUUTENEM
OPUEHTHUPHI
JIEHCTBHS B HOBOM
y4aeOHOM
Marepuaie B
COTPYAHUYECTBE C
YUHUTEIIEM.
ITo3naBaTenbHbIE:
OIIPEIEATD
MIOHATHS,

PazButue
MM03HABATEILHOTO
HWHTEpeca K
¢buznke

JlaTyuk naBieHus,
IITaTHB, pabouas
€MKOCTb, TpYyOKa,
JMHENKa




JIaBIICHUS
KHUTKOCTH»
JIaGoparopHas
pabora Nel
«3mepenue
BBITAJIKABAIOLIEH
CHJIBI»
JIaGoparopHas
pabota No2
«3yueHue
YCJIOBUM MJIABAHUS

JIaBJICHUS rasa OT
TEMIIEPATYPHI U
KOHI[EHTPAIUH €T0
MOJICKYIT,
AHAIM3UPOBATH U
00BACHATH
SIBJICHUS C
HCIIOJIb30BaHUEM
3akoHa Ilackams

(bopMyIHPOBKY
3akoHa Ilackas.
YMeTh: OITUCHIBATH
SIBJICHUS ITaBJICHUS
rasa Ha OCHOBE
nonoxxeanidt MKT;
OOBSACHATH
0COOCHHOCTU
repeavyn 1aBJICHUS
JKUIKOCTSIMH U
razaMu Ha OCHOBE

HCIIOJIB30BaTh
3HaKOBO-
CHMBOJIMYCCKUC
Cp€acTBa, B TOM
YHCJIC MOACIIN U
CXEMbI IJ14d
PCUICHUA 3a1a4

TeJa» nonoxxeauit MKT;
MIPUBOJUTH
MIPUMEPBHI,
WJUTFOCTPUPYIOLLUE
3akoH [lackains
Pasznen 3. TemioBele sIBIEHUS
TenoBoe CdopmupoBath 3HaTh: PerynstuBHble:
JBUKEHUE. 3HaHUS O onpeerIeHue YYHUTHIBATH
TepmoauHaMHuuecka | TEMJIOBOM TEIJIOBOTO BbIJICJICHHbBIE
sl CUCTEMA. JIBUJKEHUH, JBUKEHUS, YUHTENIEM
T Cocrosinue u TeMIieparype. TEIJIOBOTO OPUEHTHUPHI PazButue JlaboparopHsbrit
CHIOBOC napameTpbl Hayunts: paBHOBeCHSI, JIEWCTBHS B HOBOM | TIO3HABATEILHOTO | TEPMOMETP,
AABIDRCHHC. COCTOSIHHSI OTIPENIETISATh IIEHY | TeMIIepaTyphl; y4aeOHOM WHTEpeca K JTATIHK
Temmepatypa
TEPMOJAMHAMUYECKO | JEIEHUS IIKAIIbI €MHUTIBI Marepuaie B ¢busmuke TeMITepaTyphl
. TemioBoe TEPMOMETPA; U3MEpPEHUS U COTPYIHUYECTBE C
paBHOBECHE. HU3MEPATH o0o3HaueHHe YUHUTEIIEM.
Temneparypa kak TeMIIepaTypy; TEeMIIepaTyphl, [lo3naBaTenbHbIE:
napameTp MEePEBOAUTH YCTPOMCTBO U ONpeNEsATh




COCTOSIHMS 3HAYCHHE NIPUHLAI JEUCTBUS | TIOHATHS;
TEPMOJMHAMHUYECKO | TEMIIEPATYPHI U3 TEPMOMETpA. IIOHUMATh
1 CUCTEMBI. rpanycos Llenscus | Ymers: pas3In4us MEeXILY
N3mepenune B I'PagyChl HCIIOJIb30BaTh IPA | UICXOAHBIMHU
TEMIIEPATYPBI. KenpBuHa ONMCAHNNU bakTamu u
[kana Lenbcus. TEIJIOBBIX SIBJICHUH | TMIOTE3aMU JJIs
Ikana ®apenreiita MOHATHSL: uX 0OBsICHEHUS,
u Peomropa. TEPMOJMHAMUYECK | TEOPETUYECKUMHU
AbcoumoTHas mKaiza OM CHCTEMBI, €€ MOJCIIIMU U
TEMIIEPATyP. COCTOSIHMS, peanbHBIMU
AOGCOIOTHBIN HYJTH [1apaMeTpOB 00BEKTaMHU.
temneparyp. Ces3b COCTOSIHUS
MEXIY TEPMOJUHAMHYECK
TeMIepaTypou 1o OH CUCTEMBI,
mkane Lenscus un IIPUBOJIUTH
110 aOCOIIOTHOM IIPUMEPBI
IIKae. TEIUIOBBIX SBJICHUM,
JlemoHCTpanus JKCIIEPUMEHTOB,
«3mepenue MOJTBEPKIAFOIIUX
TEMIIEPATypPbI» 3aBUCUMOCTh
TEMIIEpaTyphl OT
CKOPOCTH
JBUYKEHUS MOJIEKYJI
BryTtpennss Kunernueckas u CdopmupoBaTh 3HaTh: PerynaruBhslie: CamocrostenbHoc | JlaTuuk
SHEPTHs. MMOTEHIMATbHAas 3HaHUA O onpeeeHue YYHTHIBATH Tb B TEMIIepaTyphbl, 1BE
CrniocoOsl JHEprus. BHYTPEHHEN BHYTPEHHEHN BBIJICJICHHBIE pUOOpEeTEHU N JIOCKH, J1BE
U3MEHEHNUS CogepiieHue SHEPIHH, SHEPIHH, YUHTEIEM HOBBIX 3HAaHUU U CBHHIIOBBIE
BHYTPEHHEN paboThI CXKATHIM croco0ax TEIJIoNepeIayH, OPHUEHTUPBI MIPAaKTUYECKUX IIJIACTUHBI,
SHEPIUu BO3J1YXOM. U3MEHEHUs €IVHULBI JIEHCTBYS B HOBOM | YMEHHMU MOJIOTOK




Buyrpennss
SHEprusl.
3aBUCUMOCTh
BHYTpPEHHEMN

OHEPIUH T€Jia OT €ro

TeMIIepaTyphl,
Macchl 4 OT
arperatHoro
COCTOSIHUSI.
CriocoOsl
HU3MEHEHUS
BHYTPEHHEN
SHEpIuu Tena:
COBEpLICHHE
paloThl U
Terioneperaya

BHYTPEHHEN
SHEPTHUH.
Hayuwnts:
OOBSACHATH
U3MEHEHHE
BHYTpPEHHEI
SHEPTrUM Tela Npu
Terionepeaye u
paboTe BHEIIHUX
cu,
aHaJIM3UPOBATH
SIBIICHUE
TEeIUIoNEepe1auH;
CpaBHHUBATh BHUJIbI
TEIJIONepeiayuu;
CaMOCTOSITEIIBHO
pa3zpabaThIBaTh,
TJIAHUPOBATh U

WU3MEPEHUS U
0003HaYECHHS,
CHIOCOOBI
TeIUIonepe1auu
YMeTh: onuchIBaTh
porecc
MIpEeBpPALICHUS
SHEPTUHU NPHU
B3aUMOJICVCTBUH
TEJ, U3MEHEHUS
SHEPTUH NPHU
COBEpIICHUH
paboTHI
TEeIIonepeaaye;
MIPUMEHATH 3HAHUSA
0 BHYTpEHHEHU
SHEPTUH CTIOC00ax
€€ N3MEHCHUS B

Y4EHOU Marepuaie
B COTPYTHUYECTBE
C YUHUTEIIEM.
[To3HaBaTenbHBIE:
OTpeCIIATh
MOHATHUA,
C03/1aBaTh
00001eHMS,
YCTaHABIINBATh
aHAJIOTUH;
IMOHUMATh
pazInYMs MEXILY
HUCXOIHBIMU
daktamu u
TUIIOTE3aMH JIJIS
UX OOBSICHEHHS,
TEOPETUICCKIUMHU
MOJICIISIMH H

OCYILIECTBIIATH Pa3IUYHBIX peaTbHBIMH
AKCIIEPUMEHT T10 CUTYaIUSIX 00BbEKTaMHU
W3MEHEHHIO
BHYTPECHHEN
SHEPTruu
Kouseknus B CdhopmupoBaTth PeryagatuBHEIE:
(opwHp 3HaTh: Y Jatuuk
JKHIKOCTSX U razax. | 3HaHHA O YYHUTHIBATH PaszButne
onpeaeseHue TEeMITepaTypHl,
Kounsexkius. [Tepenoc BemecTBa | KOHBEKIIMH U . BBHIZIETICHHBIE MMO3HAaBaTEIHLHOTO .
SIBJIEHUI JIaMIIa, TUCT OeJIon
N3nydyenune MIPU KOHBEKITUH. W3ITy9CHUH. yUUTEIEM HWHTEpeca K . .
KOHBEKIIUH, u uy€pHOU Oymaru,
O6pazoBanue Hayuuts: OPUEHTHUPHI busnke
W3IIy4EeHHUS. . CKOTY
BeTpoB. Mznyuenue | HaOmoAaTh JIECTBUSA B HOBOM




SHEpPIUU HarpeThIMU | KOHBEKIIMOHHBIE YMeTh: IpUBOJUTH | y4EOHOM
TEJIAMHU. IIOTOKHU B IIPUMEPBI MaTepuaie B
3aBUCUMOCTh KUAKOCTSX U KOHBEKIIMH U COTPYJIHUYECTBE C
SHEPI'UU U3JIy4eHUs | raszax; OOBsCHATH | U3Iy4YEHHUS; YUUTEIEM.
OT TeMIIEPaTyphbl MEXaHU3M pacro3HaBaTh ITo3naBarenbHbIE:
tena. CpaBHEHHE KOHBEKI[UH, KOHBEKIHIO U OIpeseNiTh
U3Ty4YEeHUs OPUYHHY U3Iy4eHUe cpein HOHSATHS,
(moromeHus) pa3InyHON JIPYTUX BUIOB C03/1aBaTh
SHEPTUH YEPHOU U CKOpOCTH TEeIIonepe1aun. 000011eHMS,
CBETJION KOHBEKIIMHU B ra3zax | OnucbiBaTh yCTaHaBJIMBATh
MTOBEPXHOCTSAMU Y JKUKOCTSIX; MEXaHHU3M aHaJIOTUu
Ten. YCTpOoHCTBO CpaBHUBATb nepeaayn SHepruu
tepmoca. Poib SIBJICHUS JAHHBIMU
U3ITY4YEHUs U KOHBEKIIMH U criocobamu
JpYTUX BUJIOB U3JTy4EHUS;
TEIUIONEPEIadut B Ha0Ir01aTh
KU3HU PAaCTEHUN U | U3MEHEHHE
KUBOTHBIX TEMIIepaTypbl
Tena,
00yCIIOBIICHHOE
MIOTJIOUICHUEM
CBETOBOIO
U3ITy4YEHUs
Paznen 4. I3mMeHeHne arperaTHbIX COCTOSTHUAN BEIIECTBA
[InaBanue n [InaBnenune CdopmupoBaTh 3HaTh: PerynaruBhslie: JaTunk
OTBEpJeBaHUE TBEPABIX TEJ. 3HaHUS O orpezesieHue YUUTHIBATh PazButue TEMIIePaTypPHI,
Kpuctaimuuecku | TemmnepaTtypa IUTABJIEHUU U SIBJICHUN BbI/IEJICHHbBIE MO3HABATEIBHOTO | KAJIOPUMETP COCY
X BEIIECTB. TUTaBJICHHUS. OTBEp/IeBaHUH TUTaBJICHHUS, yuuTenem uHTepeca GU3HUKE | C TAIOIIUM JIbJIOM,
@poHTaNBHBIE OOmbsicHeHne BELIECTB. OTBEpCBaHUS, OpPUEHTHUPHI JJIEKTPOHHbBIE




nabopaTopHbIe
paboThI

nporecca
IUIABJIEHUS C TOYKU
3penuss MKT
CTPOCHHSI BEIlleCTBA.
Kpucrannuzanus.
Temneparypa
KpHUCTAITTU3AIUH.
[InaBnenue u
KpUCTaJIIIU3alus
aMOp(HBIX TEJI.

VY nenbHas Temiora
TUTaBJICHUS.
dopmyia mis
pacuera KoJIn4ecTBa
TEIJIOTHI,
HE00X0AUMOTO ISt
IUJIaBJICHUS Tela.
®poHTanbHAA
nabopatopHast
paborta Nel
«Onpenenenue
yEIbHON TEII0ThI
TUTABJICHUS JIbIaY.
®poHTanbHas
nabopatopHast
pabota No2
«O06pazoBanue
KPHUCTAJIJIOB»

Hayuwnts:
Ha0JII01aTh
3aBUCHMOCTD
TeMnepaTypbl
KPUCTAJUIMYECKOTO
BEIIIECTBA MPU €T0
IUIaBJICHUH
(KpucTayuIU3aIH)
OT BPEMEHH;
BBIYMCIIATh
KOJINYECTBO
TEIUIOTHI B
nporecce
Teryonepeaayn
MIPU TUIABJIICHUH U
KpUCTAJUIU3aLIUY;
OTIPENIETISATH 110
Ta0IHIlEe 3HAYCHUS
TeMITepaTypbl
IUIaBJICHUS U
YAEIbHOU
TEILJIOThI
ILIaBJICHUS
BCIICCTBA;
MIPUMEHSATH
MOJTydeHHBIC
3HAHUA K
PEIICHUIO

TEeMIIepaTyphl
ILIABJICHUS,
YAEIBHOM TEIIOThI
IUIABJICHHS,
EIMHUILY
HU3MEpEHUs
yEJIbHON TEII0ThI
MJIaBJICHUS U €€
busznueckuii
CMBICIT; (hopMyIty
pacuera s
KOJINYECTBA
TEIIOTHI,
HEOOXOAUMOTO JIJIst
IUIaBJICHUS
KPUCTAJUTMYECKOTO
BEIIECTBA U
BBIICIISIONIErOCs
TP €T0
OTBEP/ICBaHUMU.
YMeTs:
IIOJIB30BaThCS
TabIuIaMu
3HAUCHUH
TeMITepaTyphl
IUIaBJICHUS U
YAETbHON TEIUTOThI
IUIaBJICHUS
BCIIECTB;

JEUCTBUS B HOBOM
y4eOHOM
Marepuaiie B
COTPYIHUYECTBE C
YUUTEIIEM.
Ilo3naBaTenbHEIE:
onpeaensiTh
MOHATHS,
HCIIOJIH30BaTh
3HAKOBO-
CHUMBOJIMYCCKHE
CpE/ICTBa, B TOM
YHCJIe MOACTH U
CXEMBI, IS
peleHus 3a1a4

BECHI, MUKPOCKOII,
npodupka ¢
HaCBIIIICHHBIM
pacTBOpoM
JIBYXPOMOBOKHCIIO
r0 aMMOHUS,
IpeIMETHOE
CTEKJIO,
CTCKJISIHHAaA
nayoyKa




rpaduueckux
3a1a4

OOBSICHSTH TIPOIIECC
IIJIABJICHUS U
OTBEpICBaHUS Ha
ocHoBe MKT;
CPaBHUBATH
po1ecc
IJIaBJICHUS U
OTBEP/ICBaHUS B
3aBUCHMOCTH OT
YAEIBHOM TEITOThI

TIJIABIICHUS
[TapoobpazoBanue. 3HaTh:
Hcnapenue. orpezeneHue
. PerynstuBHble:
3aBUCHUMOCTh SIBIICHUU
CdopmupoBath YUUTHIBATh
CKOPOCTH WCTIApEeHUs U
3HaHUA 00 BBIJICJICHHBIC
HCIIapCHUA OT poJa KOHJACHCAaIIuu,
HCIIapEeHUNU U y4yuTeneM
KHUIOKOCTH, HACBIIIICHHOT'O
. KOHJICHCAIIUH. OpPHUEHTHUPHI
IUIOIIAIH €€ napa, . Jatuuk
Hay‘-II/ITI JACUCTBUA B HOBOM
IIOBEPXHOCTH U YMeTh: 00BACHATH Passurne TEMIIEPATYyPHl,
UCCIIEI0BaTh yueOHOM
Hcnapenue u TEeMIIEPaTypHI. Ha ocHoBe MKT MO3HABATENBHOTO | MPOOUpKa,
3aBUCUMOCTh MaTepuaie B
KOH/JICHCALIUS [Tonnxenue MPOLIECCHI UHTEpeca K JUCTOYKHU Oymaru,
CKOpOCTH COTPYAHUYECTBE C
TEeMIIEPATypPhI WCTIApEeHUS U busnke PE3UHKH, pa3HbIe
UCTIApeHUs OT YUUTEIIEM.
KUJAKOCTU TIPH KOHJICHCAIIUU U CIIUPTHI
poJia JKUIKOCTH, [To3naBaTenbHbIE:
HUCIIapEHUN. .. IIPOUCXOAIINE TIPU
wionaau eé OTIPENIETISATh
Konnencamnus. 3TOM U3MEHEHUS
o IMMOBEPXHOCTHU U IIOHATHA,
HaCBIHIeHHBII/I mmap. OHECPTHH; BBIABIIATH
TEeMITepaTypbl CO3/1aBaTh
3aBUCUMOCTE 1 OOBSICHSITH
000011IeHNA
JaBJICHUS U (bakTopsl,
MJIOTHOCTHU BIUSIOIIUE HA




Kunenwue,
yAelbHast
TeIIoTa
napoo0pa3zoBaHu
o

HACBILLIEHHOTO Mapa CKOPOCTb
OT TEMIIepaTyphI. HCIIapeHus
HenacepiiieHHbIit
nap
CdopmupoBathb 3HaTh:
Kunenue. 3HaHUS O onpeeIeHue
Temnepatypa KUIICHUH. SIBJICHUST KUTICHHUS,
Perynsarushslie:
KUTICHUS, Hayuwuts: TeMITepaTyphl
. | YUUTBIBATH
SHEPreTUYECKUe HCCJIEI0BATh KUTICHUS, YIeTbHON
BBIJICJICHHBIC
IIpEeBpaLICHMS, 3aBUCUMOCTh TETIIOTHI
y4HUTEIIeM
MIPOUCXOSIINE B TEeMIIEpATypPbl napooOpa3oBaHMS;
) OPUEHTHUPBI
MpOLIECCE KUIIEHHUS, | JKUJKOCTU P €€ | SAUHUILY .
JIECTBUSI B HOBOM
yZelbHas TeIoTa KUIIEHUHU WU3MEPEHUS

napooOpa3zoBaHus
(KOHIeHCaINH );
YCIIOBHOE
0003HaUCHHE,
SIMHATLIA
U3MEpeHus,
(bu3nuecKuil CMBICT.
®opmyna s
pacuera KoJIn4ecTBa
TEeIUIOTHI,
HEO0O0XO0IMMOr0 IS
KHIICHUS KUJIKOCTH
Y BBIJICIISIONICTOCS
Ipu €€
KOHJICHCAIIUU

(KOHJIEHCAINH) OT
BpPEMEHH;
pacCcUUTHIBATH
KOJIUYECTBO
TETUIOTHI,
HE00XoauMoe It
napooOpazoBaHUs
BEILIECTBA JAHHOU
MAacCBhl;
OTIPECIIATH IO
TaOJIMIIE 3HAUYECHUA
TEMIIEPATYPhI
KHIICHUS 1
yAEIbHOU
TEIUIOTHI
napooOpazoBaHUs

yAEJIbHON TeII0ThI
napooOpazoBaHus U
e€ puznvecKkuit
CMBICI.

VYMeTh: 00BACHATH
MPOIIECC KUTICHUS
Ha ocHoBe MKT;
MOJIb30BATHCS
Ta0IuIEen
3HAYEHUH
TeMITepaTyphl
KUTICHUS U
YAETbHOM TEIUTOThI
nmapooOpa3oBaHus
JKUIKOCTEH;
CpaBHHBATh

yueOHOM
Marepuaie B
COTPYAHUYECTBE C
YUHUTEIIEM.
Ilo3naBaTeabHEIC:
OTIPENIETATh
MTOHSTHS,
HCIO0JIb30BaTh
3HAKOBO-
CHMBOJINYCCKHUE
CpenacTBa, B TOM
YHCIIE MOJETU U
CXEMBI, IS
perieHus 3aaa4y

CamocTosTenbHOC
Tb B
pUOOpETEHU U
HOBBIX 3HAHUU U
MPaKTUYECKUX
yMEHUH

JlaTuuk
TEeMIIepaTyphl,
IITaTUB
YHUBEPCAIbHBIN,
K0JI0a CTEK/ITHHAS,
CIIUPTOBKA,
MOBapeHHas CoJib




JKUJIKOCTEH;
yCTaHABIIMBATh
MEXIPEIMETHBIE
CBSI3U (DUBUKH U
MaTeMaTHKH TPU
pelIeHUH
rpadguvecKux
3amad

yIEIbHBIE TETIOTHI
napoodpa3zoBaHus
JUISL Pa3TUYHBIX
BEIIIECTB | MPOIIECC
KHUIICHUS B
3aBHCUMOCTH OT
YIEIBbHOM TEIUIOTHI
nmapooOpa3zoBaHus;
OTIpeNIeNATh
XapakTep TETJIOBBIX
MIPOIIECCOB
(HarpeBaHue,
OXJIaXJICHUE,
KUIIEHHE,
KOH/IEHCalus) 1o
rpaduxy
3aBHCUMOCTH
TEMIIepaTyphl TeNa
OT BPEMEHH,
MPUMEHSTh
bopmyy ans
pacuéra
KOJINYeCTBa
TETUIOTHI,
HEO0O0XO0IMMOr0 IS
MIpeBpaIIeHUs
BEIIECTBA B MMap U
BBIJICIISFOIIETOCST




IIPU €r0

KOHJIEHCALlUU
Brnaxnocts AOcoroTHas CdopmupoBath 3HaTh: PerynstuBHbie: YO6ex1EHHOCTD B Hatuuk
BO3/yXa. BJIQXKHOCTh BO3/AYyXa, | 3HAHUS O orpezeneHue YUUTHIBATh HE00X0IUMOCTH TEMIEPATypPHI,
OponTanpHas OTHOCHUTEIIbHAs BJIQXKHOCTH abCoMIOTHON BbI/ICJICHHbBIC pa3yMHOr0 TEPMOMETP, MapJis,
naboparopHast BJIQXKHOCTh BO3/yXa. | BO3/AyXa. BIIQXKHOCTH yUUTEIEM MCIOJIb30BaHUS COCyJ1 C BOJIOM
pabora dopmyia s Hayuwnts: BO3/yXa, OPUEHTHUPBI JIOCTUKEHU I

pacdera OIPENIEIISITh 110 OTHOCUTEIBHOU JICUCTBUS B HOBOM | HayKHU U

OTHOCHUTEIILHON Tabsuue BJIAXKHOCTH yueOHOM TEXHOJIOTHH IS

BJIQ)KHOCTH IJIOTHOCTH BO3yXa. MaTepuae B JlaJIbHENUIIETO

Bo3ayxa. Touka HaCBILIEHHOTO YMeTh: u3MepsITh COTPYAHUYECTBE C | PA3BUTHS

pocsbl. BonocHoit napa fmpH pa3Hoil | OTHOCUTEIBHYIO YUUTEJIEeM. YeJI0BEYECKOIr0

TUTPOMETD. TEeMIEpaType; BIQXXHOCTH Bo3ayxa | [lo3HaBaTenbHble: | oOmiecTBa

3HaueHue aHaJIU3UPOBAThH C TIOMOIIBIO ONpeNEsATh

BJIQKHOCTH BO3/yXa | YCTPOWCTBO U MICUXPOMETPA; MOHSATHSA,

TUTST MIPUHITUT OOBSACHSITH HCII0JIb30BaTh

KHU3HEJCSATENIbHOCTH | IeUCTBUS 3aBUCHUMOCTh 3HAaKOBO-

yenoBeka. Pemenue | ncuxpomerpa, OTHOCHUTENIbHOU CUMBOJINYECKUE

3ajad. BOJIOCHOTO BJIQXKHOCTH CpEJICTBA, B TOM

®poHTanpHas TUTPOMETPA; BO3/yXa OT qKCIIE MOJENH U

nabopatopHast U3MEPATH TeMIIepaTypbl CXEMBI, JUIst

pabota «3MepeHue | OTHOCUTEIHHYIO pelieHus 3aaaqy

BJIAXKHOCTH BIIAXKHOCTh

BO3yXa» BO3/1yXa;

aHAIU3UPOBATH

BIIMSIHME BO3yXa
Ha
JKU3HEICSITEITBHOC
Th YEJIOBEKA




Paszgen 5. TemtoBble CBOMCTBA )KUAKOCTEM, Fa30B U TBEPABIX TEI

CBsi3b MEXKIY
rapameTpamu

COCTOsAHMA Ta3a.

[Ipumenenue
ra3os

3aBUCHMOCTD
JIaBJICHHS Ta3a
JaHHOM MaccChl OT
o0béMa mipu
MMOCTOSIHHOM
TeMIeparype.
I'padux
IIOJIyYEHHON
3aBUCHMOCTH.
OObsicHeHNE
3aBHCHMOCTH Ha
ocHoBe MKT.
3aBHCHUMOCTh
00BEMa ra3a TaHHOU
MAaccCHI OT €ro
TEMIIEPATyPHI TIPU
IIOCTOSTHHOM
JIaBJICHHM,
JIaBJIEHH Ta3a
JMaHHOM MaccChl OT
TEeMIIEPaTyphl pU
IIOCTOSIHHOM
o0néme. ['pacdux
Ka)KJIOTO TIpoIiecca.
O0bsacHenne
Ka)KJIOTO TIpoiiecca
Ha ocHOBe MKT.

Cdopmuposatsb
3HaHUA 00
HJIeaJIbHOM rase,
ra3oBbIX 3aKOHAX.
Hayuuts:
HCCIIEI0BATh IS
rasza JaHHOM
MacChbl
3aBUCHMOCTH:
JIaBJICHUS OT
00béMa npu
MMOCTOSIHHOM
TeMIeparype,
00BEMaA OT
TEMIIEPATYPHI TPH
IMOCTOSTHHOM
JIaBJICHUU,
JIaBJICHUS
TEeMIEPaTyphl MpU
MTOCTOSSHHOM
00BEME;
00BACHATE OTH
3aBUCHMOCTH Ha
ocHoBe MKT;
MIPUMCHSITh
MOJTyYEHHBIC
3HaHMA K
pEeIIeHHIO0 3a/1a4

3HAaTh: HOHATHS
HJICaJIbHOTO Ta3a;
HM30TEPMUYECKOTO,
n300apHOTO U
HM30XOPHOTO
MPOIIECCOB;
(hopMyIIUPOBKY
3aKOHOB boiis —
Mapuorra, I'eii —
JIroccaka, [lapis,
TPaHMIIBI
MIPUMEHUMOCTH
JIaHHEIX 3aKOHOB.
YMeTh: OIUCHIBAaTh
SKCTIEPUMEHTHI,
TTOATBEPIKIAIOIINE
3aKkoHbI boits —
Mapuorra, I'eii —
JIroccaka, [lapns;
OOBSCHATH Ta30BbIC
3aKOHBI Ha OCHOBE
MKT

Perynarushsle:
YYUTHIBATh
BbIJICJICHHbBIC
y4YuTEeIEM
OPUEHTHUPBI
JICICTBUS B HOBOM
y4eOHOM
Marepuaiie B
COTPYIHUYECTBE C
YUUTEIIEM.
[To3HaBarenbHBIE:
onpeaensiTh
TIOHSITHS,
HCIIOJIb30BAaTh
3HaKOBO-
CHMBOJIMYECKHE
CpEACTBA, B TOM
YUCJIE MOAEIH U
CXEMBI, JJIst
peleHus 3a1a4

VOexaEHHOCTD B
BO3MOKHOCTH
[TO3HAHMS
IPHUPOIBI

JlaTauk naBieHus,
JIaTIUK
TEeMITepaTypHl,
HITaTUB, COCYH st
JIEMOHCTPAITH
ra3oBBIX 3aKOHOB,
Hacoc, JIMHEHKa,
COCY/J1 C BOJIOH,
CIIUPTOBKA, JaTYUK
TOKa, aMIIepMETD,
HMCTOYHUK
ITUTAHMUS,
KOMILICKT
MIPOBO/JIOB,
PE3UCTOPBI, KIIIOY




IIpumeHeHue razos

B TEXHUKE
Paznien 6. DnexkTpudeckuii TOK
Cuna TokKa. Cuna TokKa. CdopmupoBath 3HaTh: PerynstuBHbie: CamoctositensHoC | JlaTuuk TOKa,
Amnepmerp. YcaoBHoe 3HaHMS O CUJIE ONpeJIeJICHUE CUIIbl | IUIAHUPOBATh CBOU | Th B amIiepmerp,
Jlaboparopnas o003HaUYeHUE U TOKa, MpUOOpe IS | TOKA; SAUHUILY JIEHCTBUS B proOpeTeHU U HCTOYHHK
pabora €IMHULIA CUJIBI TOKA. | U3MEPEHUS CHIIbl | U3MEPEHUSI CUJIbI COOTBETCTBHUU C HOBBIX 3HAHUU U MUATaHUS,
JlonbHbIE U TOKA. TOKa U €€ [IOCTaBJIEHHOU MIPaKTUYECKUX KOMILJIEKT
KpatHble enuHubpl | HayuuTs: ¢buznyeckuii 3a1ayen u yYMEHUH IIPOBOJOB,

CHWJIBI TOKA.
JlaGopaTopHas
pabota «COopka
BJIEKTPUYECKON
L[EMU ¥ U3MEpPEHUe
CWJIBI TOKA Ha
Pa3TMYHBIX
Y4acTKax»

OIIPENEIIATh LEHY
JIEJICHUS IIKaJIbI
aMIIEpMETpa;
U3MEpPSATH CUILY
TOKA Ha
pa3Iu4HbIX
y4acTKax
ANEKTPUIECKOMN
LIEIH, 3aIUCBIBATH
pe3ynbTar ¢
y4E€TOM
MOTPELTHOCTH
U3MEPEHUS

CMBbICH; popMyITy
JUIs OTIpeJIeJIEHUS
CHJIBI TOKa; IpUOOp
JUI U3MEPEHUs
CHJIBI TOKA,
npaBuiia paboThI C
prudopoMm.

YMers:
10JIb30BaThCA
aMIepMeTpoM JUIs
OTIpeJIeNIeHUs CUJIIBI
TOKa B LIENH;
OLIEHUBATh
Pe3yNbTaThI
U3MEPEHU;
MIPUMEHSITh
dbopmyny nis
pacdéra CHIIBI TOKA

YCIIOBUSIMU €€
peanu3anum.
[To3HaBarenbHBbIE:
OCYIIECTBIIATh
bukcanmio
uH(popmauu oo
OKpY’KaroeM
MUpE C TOMOIIBIO
UHCTPYMEHTOB
HKT.
KoMMyHUKaTHBHEI
€: OpraHN30BbIBAThH
yuebHoe
COTPYIHHYECTBO U
COBMECTHYIO
JeSITETTHHOCTB C
YUUTEIIeM U
CBEPCTHUKAMH;
paboTtath

PE3UCTOPBI, KITH0Y




WHJIUBUYAIBHO U

B IpymIe
DJIEKTPUYECKOE | DIIEKTPUUECKOE CdopmupoBath 3HaTh: PerynstuBHbie: CamocrositensHoc | JlaTunk
HaIpPsDKEHUE. HaIPSDKEHUE — 3HAHUA O olpezeyieHne IUIAHUPOBATh CBOU | Th B HaIPSDKEHUS,
BonsT™merp. YCIIOBHOE HaIPSDKECHUH, HaIPSDKECHNUS, JEUCTBUA B IpUoOpeTeHNH BOJIETMETD,
JlaGopaTtopHas | o603Ha4YeHUE U npubope s EAMHULLY COOTBETCTBUHU C HOBBIX 3HAHUH U HCTOYHUK
pabora €MHULIA U3MEpPEHUS U3MepeHus u eé [IOCTaBJIEHHOU MIPaKTUYECKUX HUTaHMS,
U3MEpEHHUSL. HaIIPSDKCHUS. ¢buznyeckuii 3a1ayed u yYMEHUH KOMIUIEKT
BoaesT™merp, ero Hayuwnts: CMBICI, POpMYITy YCIOBUAMU €€ IIPOBOJOB,
Ha3HaYeHUE U paccuuThIBaTh JUISL OIPEIeIICHUS pean3anuu. PE3UCTOPBI, KIIIOY
croco6 3HAYEHUS HaNpsDKEHUs, ITo3HaBaTenbHbIE:
MOJKJIIOUEHUS B bu3nueckux npubop st OCYILIECTBIIATh
LEIIb. BEJIMYHUH, U3MepeHus, bukcanuo
JIaGoparopHas BXOJSLINX B npaBuia paboTel ¢ | HHGOpMaLUU 00
pabota «M3mepenue | popmyiy puOOpOM. OKpYXKaroIieM
HanpspKeHUs Ha HaAIPSDKEHUS; YMmeTs: MUpE C TOMOIIbIO
Pa3IMYHbIX U3MEPSATh 10JIb30BaThCA MHCTPYMEHTOB
Y4acTKax LI HANPSDKEHUA Ha BOJIBTMETPOM JJIST UKT.
pa3IMYHbIX orpeseNeHus KoMMyHHKaTHBHBI
y4acTKax HaIpsDKEHUS B €: OPraHN30BbIBATh
AIIEKTPUYECKON LIEeNU, OLIEHUBATh yuebHoe
LIENY; 3aIIUChIBATh | PE3YJIbTATHI COTPYJIHUYECTBO U
pe3yJIbTaT C U3MEpEHNl; COBMECTHYIO
yu€TOM MPUMEHSITh JIESITEIBHOCTH C
MOTPEIIHOCTH dbopmyny st YUUTEIEM U
U3MEpEHUS pacuera CBEPCTHHUKAMU;
HaIpsKEHUS paboTaTthb

WH/IMBUYAJIbHO U
B TpyIIe




CornpotuBieHue
IIPOBOJHUKOB.
3akon Oma ajis
y4YacTKa Ieru

3aBUCHMOCTH CUJIBI
TOKa OT
HaMpsDKCHUS Ha
y4acTKe IeNu PH
MMOCTOSTHHOM
COTPOTHUBIICHUH.
ConpotuBieHue
MIPOBOIHUKOB.
YcaoBHOE
0003HaYCHUE U
eJIMHUIIA
COTIPOTHUBIICHUS.
IIpupona
AIEKTPUUYECKOTO
CONPOTHUBIICHUS.
3aBHCUMOCTD CHIIBI
TOKa OT
COTIPOTHUBIICHUS
y4acTKa Ienu mpu
IIOCTOSTHHOM
HaMpsDKEHUU Ha
3TOM YYacTKe.
3akoH Oma 1
y4acTKa IemnH.
Pemrenue 3anau

Cdopmuposath
3HaHUA 00
AIIEKTPUICCKOM
COTIPOTHBIICHUH,
3akoHe Oma.
Hayuuts:
HCCIIEN0BATh
3aBUCHMOCTH:
CHJIBI TOKA OT
HANPSDKCHUS Ha
y4acTKe ey Ipu
IMOCTOSIHHOM
CONPOTHBIICHHH,
CHIIBI TOKA OT
COTIPOTUBIICHUS
y4dacTKa [enu npu
ITOCTOSTHHOM
HaANPSDKEHUU Ha
9TOM y4YacTKe;
OOBICHSATH
NPUUUHY
BO3HUKHOBEHHUS
COTPOTHBIICHUS B
MIPOBOIHHKAX;
pPacCUUTHIBATH
3HAYEHUS
BEJIMYMH,
BXOJIAIINX B 3aKOH

3HaTh:
orpeJiesieHue
AJIEKTPHUECKOTO
COIIPOTHBIICHUS;
CMHUILY
W3MEpCHUs
COIIPOTHBIICHUS U
e€ puznvecKuit
CMBICIT;
(bopMyITHPOBKY
3akoHa OMa aiist
y4JacTKa IeIH.
YMeTh: 00BSCHATH
MPUYHHY
BO3HHKHOBEHUS
COIIPOTHUBIICHUS,
OTIPENIeNIATh U
CpaBHUBATh
COIIPOTHBIICHUS
METAJUTNIECKUX
IIPOBOJIHUKOB I10
rpaduky
3aBHCUMOCTH CHJIBI
TOKa OT
HaIPSDKEHHUS,
BBIYHCIIATh
HEM3BECTHBIC
BEJINYHHBI,
BXO/JIAIIIME B 3aKOH

Perynarushsle:
IUIAHUPOBATh CBOU
JICUCTBUS B
COOTBETCTBUU C
ITOCTaBJICHHOMN
3agadyeu u
YCIOBUSAMU €€
pean3anuu.
Ilo3naBaTenbHbIE:
OCYIIECTBIISATh
¢dukcanuio
uHpopmaruu 06
OKPYKaIOIIEM
MUPE € IOMOIIIBIO
UHCTPYMEHTOB
UKT.
KoMMyHHKaTHBHBI
€: OPraHN30BbIBATh
yueOHoe
COTPYJHUYECTBO U
COBMECTHYIO
JIESATENBHOCTD C
YUUTENEM U
CBEPCTHHUKAMU;
paboratb
MHAUBUAYAIBHO U

B IpyIIIIe

CaMOCTOSTEIIEHOC
Tb B
npuoOpeTeHu
HOBBIX 3HAHHH U
MIPaKTUYECKHUX
YMEHHI

JlaTuuk TOKAa,
JIaTYUK
HaIpsHKEHUS,
pe3ucTop, peocrar,
HCTOYHHK
NIUTaHUs,
KOMILJIEKT
MIPOBOJHUKOB,
KJIFOY




Owma s ygactka
Lenu

Owma 151 yyacTka
Lenu

Paznen

7. DNEKTpOMAarHUTHBIC SIBJICHUS

IlocTostHHEIC
MAarHuTEhl.
MarauTtHoe
IoJIe.
MarauTtHoe
moJjie 3eMiIu.
MarauTtHoe
oJjie
AIEKTPUIECKOTO
TOKA.
JlaGopatopHas
pabota

IlocTostHHEIE
MAarHHTEHI.
EcrecTBennnie n
HCKYCCTBEHHBIC
MAarHMTHL.
Hamaranunsanmne
JKeresa B
MarHuTHOM II0JI€.
MarsuTHbIC
MOJTIOCA.
MarsuTHoOe moJe.
MaranTtHas
WHTYKITUSA.
OnHopoaHoe
MarduTHOE I10JI¢.
OmnsIT OpcTena.
BzaumocBs3b

MarHuTHBIX TTOJIeH U

JBOKYIUXCS
AIIEKTPHUYECKUX
3apsiI0B MAarHUTHOE
T0JIe TIPOBO/THUKA C
TokoMm. [IpaBuio
OypaBuuKa.
JIaGoparopHas
pabota «M3ydyenue

CdopmupoBath
3HAHUS O
IMOCTOSIHHBIX
Mar"Hurax,
MAarHuTHOM IIOJIE,
MAarHuTHOM II0JI¢
3emin,
MardHMTHOM IT10JIE
AIEKTPUYECKOTO
TOKA.

Hayuwnts:
HaOII01aTh
B3aNMOJICHCTBHE
IMOCTOSHHBIX
MAarHuToB;
ONpEeENATh
MoJIroca
MMOCTOSHHBIX
MAarduToB 110
HaIpaBJICHUIO
JIMHUHA MarHUTHOH
WHIYKITAW WA
HarpaBJeHUE
BEKTOpa
Mar"HuTHOM
MHIYKIWHU 110

3HaTh:
ompeieIeHUe
MMOHSITHIA:
CEBEPHBIN U
FOXKHBIN
MarduTHBIC
TOJIoCa,
MAarHMTHOE I10JIE,
JIMHAU MarHUTHOU
WHIYKIIMH; KaK
B3aUMOJEICTBYIOT
IIOCTOSTHHEIC
MAar"uThl; O
CYIIECTBOBaHUU
MarduTHOTO MOJIS
3eMiu;
0COOEHHOCTH
MarHUTHOTO MOJIS
3eMiIu; CHIIOBYIO
XapaKTEPUCTUKY
MarsuTHOTO IOJIS;
ompeieIeHue
MOYJISl UHIYKITUN
MarsuTHOTO IOJIS;
€€ eMHHUILLY
HU3MEPEHHUS.

PerynstuBHbie:
IUIAHUPOBATh CBOU
JICUCTBUA B
COOTBETCTBHUH C
IIOCTaBJICHHOMN
3a1ayen u
YCIIOBUSIMU €€
peau3aiuu.
[To3naBaTenbHbIE:
OCYIIECTBIISATh
bukcanmio
uH(popmauu oo
OKpY’KaroeM
MUpE C TOMOIIBIO
HHCTPYMECHTOB
HKT.
KoMMyHHKaTHUBHBI
€: OPraHU30BHIBATh
yuebHoe
COTPYAHUYECTBO U
COBMECTHYIO
JeSITETTHHOCTB C
YUUTENEM U
CBEPCTHHKAMU;
paboTtath

PazButne
MMO3HABATEILHOI'O
HWHTEpeca K
dusuke.
YOexnEHHOCTD B
BO3MOXKHOCTH
IMO3HAHUS
MIPUPOIBI.
CaMOCTOSTEIBHOC
Tb B
npuoOpeTeHn
HOBBIX 3HAHWN U
MPaKTUYECKHUX
YMEHUH

Jatauk
MarduTHOTO TIOJIA,
MMOCTOSTHHBIN
MAar"HuT
IIOJIOCOBOIA,
JIHHEHKa
M3MEpPUTEIIbHAS,
IITaTHB, KOMILJIEKT
COE€TUHHUTEIBHBIX
MIPOBOJIOB,
HCTOYHHUK TOKa,
KJIIOY




MAar"duTHOTI'O I10JI4
IIOCTOSITHHBIX
MAar"guToB».

HU3BCCTHBIM
IOJIFOCaM
MarHuTa; CTPOUTH
HU300paKCHHS;
HCCJICIOBATh
CBOMCTBa
IMOCTOSIHHBIX
MAarHuToB;
MOJIy4aTh
KapTHUHBI UX
MarHUTHBIX
MoJIeH; MPOBOUTH
AKCIIEPUMEHTBHI,
JIOKa3bIBAIOIIIHE
CyILIECTBOBaHUE
MarduTHOTO MOJIS
BOKPYT
MIPOBOJIHUKA C
TOKOM;
OTIPENIETISATh
HarpaBJIEHUE
JIMHUY MarHUTHOM
WHIYKIUU
MarduTHOTO MOJIS
MMOCTOSTHHOTO
TOKA, UCTIONB3YS
MIPaBUIIO
OypaBurKa

YMeTh: 00BIACHITD
B3aNMMOJICHCTBHE
MOCTOSIHHBIX
MarHuTOB;
aHaJIM3UPOBATh U
CTPOUTH KapTUHBI
JIMHUWA UHYKUHUH
MarHUTHOTO IOJIS;
HCCIIC0BATh
CBOMCTBaA
MOCTOSIHHBIX
MarHuTOB;
MOJIy4aTh KapTUHBI
HMX MarHUTHBIX
TIOJIEN; ONIPEETATh
HarpaBJICHUE
JIMHUH MarHUTHOM
WHTYKIIAN
MarHUTHOTO IO
IIOCTOSTHHOT'O TOKa
Y HallpaBJIEHUE
TOKa B MPOBOIHUKE
10 TIPABUILY
OypaBumKa

VHIUBUIYAIBHO U
B rpymnme




