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HMosscHuTenbHAS 3aMHCKa

LlenTpsl 00pa3oBaHKs €CTECTBEHHO-HAyYHOM HampaBieHHOCTH «Touka pocTay CO3JaHbl CLENbIO
Pa3BUTHS y 00YYAIOIINXCS €CTECTBEHHO-HAYYHON, MaTEMaTHYECKOH, MH(POPMAIMOHHON TPaMOTHOCTH,
(GOpMUpPOBaHHUA KPUTHYECKOTO ¥ KPEATUBHOTO MBINUICHUS, COBEPIICHCTBOBAHMS HAaBBHIKOB
€CTECTBEHHO-HAY4YHON HAIPaBICHHOCTH, a TAKXKE IS PAKTUUECKOM 0TpabOTKH yuyeOHOro Marepuaia
10 y4eOHbIM npeameTaM «Puznkan, « Xumusny, «buonorus».

Heab u 3anaun

¢ Peanmuzanus OCHOBHBIX 0OII€00pa30BaTEIbHBIX MPOrpaMM IO Y4E€OHBIM IpeaMeTam
€CTECTBEHHO-HAY4YHON HAIIPaBICHHOCTH, B TOM YHUCIE B paMKax BHEYPOUHOH JesTeNbHOCTH
00yJaronuxcs.

o PazpaboTka u peanm3aiusi Pa3HOYPOBHEBBIX JOIMOJHUTEIBHBIX OOIIE00pa30BaTEIbHBIX
[pOrpaMM €CTECTBEHHO-HAYyYHOW HAIpaBIEHHOCTH, a TaKXKe MHBIX MPOrpaMM, B TOM YHCIE B
KaHUKYJISIPHBIN IEPUO.

* Bosneuenue ydammxcs U neaarorndeckux pabOTHUKOB B MPOEKTHYIO NEATETbHOCTb.

¢ Opranuzanys BHEY4eOHOH! JeSTEeNbHOCTH B KAaHUKYJISIPHBIN MEpHoJI, pa3paboTKa U pea-mu3aius
COOTBETCTBYIOIIMX 00pa30BaTeNbHBIX MPOrpaMM, B TOM YHCIE JAJS Jarepedd, op- raHM30BaHHBIX
00pa30BaTENbHBIMU YUPEKACHUAMH B KAHUKYJISPHbIN IEPUOL.

¢ IloBpimenne NpoecCHOHANTBHOTO MacTepcTBa IEJaroruueckux pabOTHUKOB IIEHTpa, pe-
aITM3YIOLIMX OCHOBHBIE U JIOTIOJHUTEbHBIE 00111€00pa30BaTeIbHbIE TPOTPAMMBI.

o Cosmanme meHTpa «Touka pocra» mpeanosnaraeT pa3BuUTHE oOpaszoBarenbHON HH(pa-
CTPYKTYpBI 0011e00pa3oBaTeNbHON OpraHu3alud, B TOM YHCIIE OCHaIIeHHe oO0Irieobpa-
30BaTEIbHOM OpraHU3allN:

* o0opynoBaHHEM, CpeACTBaMH OOy4YEHHS] U BOCHUTAHMS JJISl M3Yy4eHHUs (B TOM UHCIE JKC-
MEPUMEHTAJILHOTO) TPEAMETOB, KYpCOB, MUCHMIUIMH (MOMIYJeH) eCTeCTBEHHO-HAaydHOU
HaIMpPaBJIEHHOCTH TPHU pPEaJu3aliid OCHOBHBIX OO0IIE00pa30BaTeIbHBIX MpPOTpaMM U J0-
MOJIHUTENIBHBIX 00111€00pa30BaTENbHBIX MPOrpaMM, B TOM YHCJE A PACHIUPEHUS CO-
nepxanus y4eOHbIX mpeaMeToB « Duzukay, « Xumus», « bruonorusy»;

* o0opynoBaHUEM, CpeACTBaMH OOy4YEHHUS W BOCIUTAHUS Ui peaju3aliy Iporpamm Jo-
MOJIHUTETBHOT0 00pa30BaHys €CTECTBEHHO-HAYYHOI HAMIPaBIEHHOCTEN,;

* KOMIIBIOTEPHBIM 1 HHBIM 000PY/IOBAHUEM.

[IpoduabHBI KOMILIEKT 00OpYIOBaHHUS MOXKET OBITH BBIOpaH I 0OIIe00pa3oBaTEIbHBIX
OpraHu3allfii, UMEIOINX HA MOMEHT co3/aHusi neHTpa «Touka pocra» HabOp cpelcTB oO0yueHHS U
BOCIHTAHUS, MOKPHIBAIOMINN CBOMMHU (DYHKIIMOHATBHBIMUA BO3MOKHOCTSIMH 0a30Bble 10- TPEOHOCTH
[pU U3y4eHUU Y4eOHBIX MpeMeToB « Duznkay, « XuMus» 1 « bruonorus.

MuHumManbHO HEOOXOoAUMbIe (PYHKIMOHANbHBIE M TEXHUYECKHE TpeOOBaHUS M MUHUMAlb- HOE
KOJIMYECTBO 000pYyIOBaHUS, IEPEUCHb PACXOTHBIX MAaTePUANIOB, CPEJCTB O0OYUYECHUS U BOC-TIMTAHUS IS
OCHamleHusi 1eHTpoB «Todka pocTa» OmpenenstoTcs PernoHambHBIM KOOPAHUHATO- POM C YYETOM
[TpumepHOTO TIepedHs: 000pyI0BaHMUS, PACXOAHBIX MATEPHAIOB, CPECTB 00yYe-HUS 1 BOCITUTAHUS IS
co3ganus U obecreyeHuss (HYHKIMOHUPOBAHUS IIEHTPOB OOpa30BaHUSl €CTECTBEHHO-HAyYHOMU
HanpaBieHHOCTH «Touka pocta» B 00I1€00pa30BaTeNbHBIX OpraHMW3a- LUAX, PACMOJ0XKEHHBIX B
CEJIbCKOW MECTHOCTH M MAJIBIX TOPOJAX.

[Ipo¢unbHelil KOMIIEKT oOOpyAoBaHus obecneunBaeT 3((EeKTUBHOE AOCTHXKEHHE o0pa-
30BaTeJbHBIX PE3YJIbTAaTOB O0YYAIOIIMMHUCS 10 MPOrpaMMaM €CTECTBEHHO-HAYYHOH HampaBieH- HOCTH,
BO3MOXKHOCTb YITyOJIEHHOTO M3y4eHHs OTAENBHBIX MPEIMETOB, B TOM YHCIe Ui (Op- MHUPOBAHUSA
M300peTaTeNbCKOro, KpeaTHBHOT0, KPUTHYECKOrO MBIIUIEHHS, pa3BUTHSA (PYHKIMO- HATHOM TPaMOTHOCTH
y 00yJaromuxcs, B TOM YUCIIe €CTECTBEHHO-HAYYHON U MaTeMaTUYECKO.



DKCIEpUMEHT SIBIISETCS UCTOYHMKOM 3HAHMH M KPUTEPHEM MX MCTHHHOCTH B Hayke. Konuenius
COBPEMEHHOI0 00pa30BaHus IOIPa3yMEBAET, YTO B yUeOHOM AKCIEPHMEHTE BEAYLIYIO POJIb JOJIKEH
3aHATh CAMOCTOSITENIBHBIN MCCIENOBATEIbCKUM yuyeHUYEeCKH sKkcrepuMeHT. CoBpeMEHHbIE
IKCHEPUMEHTANbHBIE HMCCIEAOBAHUSA TO (PU3MKE yXKE TPYAHO NPEICTaBUTh O€3 HCIOIb30BaHHS HE
TOJIKO aHAJIOTOBBIX, HO M LU(POBBIX U3MEPUTENBHBIX NpuOOpoB. B denepanbHOM rocyaapcTBeHHOM
obpazoBarenbHoM cTanaapre (nanee — OI'OC) nmponucaHo, YTO OJHUM U3 YHHUBEPCAIbHBIX yUeOHBIX
nevicteuil (nanee — YY), mproOpeTaeMpIX ydalIuMUCS, TOJDKHO CTaTh YMEHHE «IIPOBEICHUS
OMBITOB, MPOCTBHIX 3KCIIEPUMEHTAIBHBIX HCCIEIOBAaHUM, MPSIMBIX U KOCBEHHBIX HM3MEPEHUH C
UCII0JIb30BAHMEM aHAJIOTOBBIX M LU(POBBIX M3MEPHUTEb-HBIX IPHOOPOBY.

VY4eOHbI PKCIEPUMEHT MO (PU3MKE, TPOBOJUMBIN Ha TPAAUIIMOHHOM OOOpynoBaHuu (0e3
MpUMEHEHUs TUPPOBBIX JIaOOpaTOpuil), HE MOXKET B MOJHOW Mepe 00eclneuuTh pelIeHue BCeX
00pa3zoBaTeNbHBIX 3a7a4 B COBPEMEHHOMW miKkoJsie. CIoKHUBIIAsCA CUTyalust OOyCIIOBIIEHA CY-
LIECTBOBAaHHUEM psiia MpoOiIem:

* TpPaJMIMOHHOE LIKOJIBbHOE 000PY/I0BAaHUE M3-3a OIPAHUYEHHS TEXHUUECKUX BO3MOXHOCTEH He

M03BOJISET IPOBOANUTH MHOTHE KOJTMUECTBEHHBIE HCCIIEJOBAHUS;

* JUIUTEJLHOCTbH NPOBEICHUS (PU3NUECKUX UCCIIEI0BAHUM HE BCET/Ia COTJIACYeTCsl C JJIH-
TEJIbHOCTHIO YUEOHBIX 3aHATUH;

* BO3MOKHOCTb IIPOBE/ICHUS] MHOTUX (PU3NUYECKUX UCCIEA0BAHUN OrpaHUYUBAETCS TPEOOBAHUSIMH
TEXHUKU 0€30MMaCHOCTH H JIP.

Hudposas naboparopus KapAWHAIBHBIM 00pa3oM HU3MEHSIET METOJIUKY M COJEp)KaHHUEe DKC-
MEPUMEHTAIBHON JIEATENHHOCTH M TIOMOTaeT PelIUTh BhILIENepedrcieHHbie mpoonemsl. [lupokuii cnexrp
UQPOBBIX JAaTYMKOB MO3BOJIAET yHAIIUMCS 3HAKOMUTBHCS C MapaMeTpamMu (pU3MIEcKOro SKCIeprMeHTa He
TOJIbKO HAa Ka4€CTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C MOMO- 1ibI0 IIU(PPOBOH 1abopaTopun
MOXXHO TPOBOJUTH JUIUTENIbHBIN JKCIIEPUMEHT JaXke B OTCYTCTBMM 3KcrepuMeHTaTtopa. [Ipu stom
U3MEpSAEMBbIE JIAHHBIE U PE3yJIbTaThl UX 0OpabOTKM OTOOpaxka- IOTCS HEMOCPEICTBEHHO Ha HKpaHe
KOMIIbIOTEpA.

B mpornecce dopmupoBaHHs SKCTIEPUMEHTAIBHBIX YMEHUW 1O (U3MKE yYaIIUHCS yUUTCA
HPECTABIATh HUHYOPMALIHIO 00 UCCIIEIOBAHUH B UETHIPEX BUIAX:

* B BepOaJIbHOM: ONUCBHIBATH 3KCIIEPUMEHT, CO3/1aBaTh CIOBECHYK) MOJENb 3KCIIEPUMEHTa,

(uKCHpOBaTh BHUMAHUE HAa M3MEPAEMBIX (PU3MUECKUX BEINUUHAX, TEPMHUHOJIOTUH;

* B TaOJMYHOM: 3aIOJIHATH TaOJMIBI JAHHBIX, JIEXKAIMX B OCHOBE MOCTPOECHUS IpaduKOB (IpU
3TOM Yy y4YalllMXcsl BO3HUKAET EPBUYHOE MPEACTABICHUE O MACIITa0aX BEJIUYUH);

* B rpauyeckoM: CTpOUTh rpauKy 1Mo TaOJIMYHBIM JAHHBIM, YTO MO3BOJISET MEPEUTH K BbI-
JBWKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTU MEXAY (GU3MYECKUMM BEIMYMHAMHU (IIPU 3TOM
YUYUTENb IOKa3bIBAaeT NMPEUMYIIECTBO B BH3yaJIM3allMM 3aBUCHMOCTEH MEXIY BeJlM- YMHAMH,
HarJsiIHOCTh U MHOTOMEPHOCTB);

* B AaHWINTUYECKOM (B BUAE MaTeMaTHYECKUX YpPAaBHEHM): IPUBOJUTH MaTeMaTH4YeCcKOe
OINMCAHWE B3aUMOCBS3M (PU3MUYECKUX BEJIUYMH, MAaTEMaTHYecKoe O0O0OLIeHHEe MOIyYEHHBIX
pe3yabTaToB.

Ilepexox k KaxaoMmy 3Tany HpeAcTaBICHUs MHPOPMALMHU 3aHUMAET JOCTATOYHO OOJIBLION
HPOMEXYTOK BpeMeHH. be3ycinoBHo, B 7—9 Kiaccax 3TOT Hpolecc He0OX0I1M, HO B CTapIIMXKIaccax
3TO BpeMs MOXKHO ObLIO Obl OTBECTH Ha pelIeHre 0oJiee BaKHBIX 3a/1a4. B aTom miane mudposbie
71a00paTOpUM MO3BOJISIOT CYLIECTBEHHO SKOHOMHTH BpeMs, KOTOPOE MOKHO MNOTPAaTUTh Ha
(GopMHpOBaHHUE UCCIIE0BATENBCKUX YMEHHH YUaIUXCsl, BRIPOKAIOIINXCS B CIEAYIOMHUX JEHCTBUSAX:

¢ ompeJeneHue Npoonemsl;

* [IO0CTaHOBKA MCCIEJOBATENbCKON 3a/1a4u;

* [UIAHMPOBAHUE PELICHUS 3a1auM;



NOCTPOEHUE MOJEINEI;

BBLJIBH)KCHUE TUIIOTES;

JKCIIEPHMMEHTAJIbHAS [IPOBEPKA TUIIOTES;

aHaJIU3 JJAHHBIX AKCIIEPUMEHTOB WM HAOJIO/CHHUI;
(GopMynHpoBaHIE BBIBOIOB.

[Tocnennue ozl y ydammxcs HaOMIOAETCs HU3KAs MOTHMBALMS M3Y4YEHHUsSI €CTECTBEHHO-HA- YYHBIX
JWCUMIUINH U, KaK CIIE/ICTBHE, MaJieHie KadecTBa oOpasoBanus. L{udposoe yuebHoe 0b6opynoBanue
M03BOJISACT YYAIIMMCS O3HAKOMHUTBCS C COBPEMEHHBIMHM METOJAMH MCCJIEIOBA- HUA, NPUMEHAEMBIMU B
HAyKe, & YUUTEII0 — IIPUMEHATh Ha IPAKTUKE COBPEMEHHBIE II€ar0I'u- YECKHE TeXHOJIO0ruu. [loaTromy
riaBHOM cocrapistomel kommiekta «llkompHOoro KsaHTOpmy- Ma» SBISIOTCS LHU(PPOBBIE
nabopaTopui.

HopmaTtushnas 6a3a

®enepanpubiit 3akoH 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBaHuU B
Poccuiickoit @exneparnum» (¢ u3M. u joi., Bcryn. B cuiry ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc_LAW_140174 (nara obpamenus: 28.09.2020).

[TacmopT HarmoHanpHOTO TIpoekTa «Obpa3oBanue» (yTB. mpesuanymom Coseta mpu [Ipe-3uneHre
P® mo crpaTernyeckomMy pa3BUTHIO U HAIIMOHAIBHBIM MTPOEKTaM, IPOTOKOJ OT 24.12.2018 Ne 16).
— URL.: http://www.consultant.ru/document/cons_doc_LAW_319308/

(mata oopamenus: 10.03.2021).

INocynapctennas nporpamma Poccuiickoit ®enepanun «Pa3Butue oOpaszoBaHush (yTB.
[ToctanoBnennem [paBurensctea PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepK- AeHAN
rocygapcTBeHHo mporpammbl  Poccuiickoit ®enepanuu  «Pa3ButHe  00pazoBaHUS». —
http://www.consultant.ru/document/cons_doc_LAW 286474/cf742885e783e08d9387d7
364e34126187ec138f/ (nara obpamenus: 10.03.2021).

[Ipodeccrnonanbublii cranaapt «llemaror (memarornueckasi IEATENbHOCTh B JOLIKOJIBHOM,
HAYaJIbHOM OOIIIeM, OCHOBHOM 00IIleM, cpelHeM o0IieM 00pa3oBaHWM), (BOCTIUTATENb, Y4U- TENb)»
(pen. ot 16.06.2019) (ITpuka3 MunucTepcTBa Tpyaa u comranbHoi 3anmThl PO ot 18 ok- T6ps 2013 1. Ne
544H, ¢ UI3MEHEHUAMHU, BHECEHHBIMU TIPUKa3oM MunucTepcTBa Tpyaa u conza- muthl PO ot 25.12.2014 Ne
11158 wm ot 5.082016 r. Ne 422m). — URL: http://knmc.centerstart.
ru/sites/knmc.centerstart.ru/files/ps_pedagog_red 2016.pdf (nata o6pamenus:10.03.2021).

[Tpodeccuonanbupiit crangapt «llegaror nqonmonHUTENFHOTO 00pa30BaHUs JETEHl M B3POC- JIBIX)
(ITpuka3 MunucTepcTBa TpyAa U corraibHoM 3amuTel PO ot 05.05.2018 Ne 2981 «O0 yTBEepKICHUM
npodeccuoHanbHOroO crannapta «llegaror 10moTHUTEILHOTO 00pa30BaHuUs Jie- TeH U B3POCIBIX»). —
URL: /Inttps://profstandart.rosmintrud.ru/obshchiy-informatsionnyy- blok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-professionalnykh-standartov/  index.php?ELEMENT _ID=48583
(mara oopamenus: 10.03.2021).

denepanbHbIil rOCY1apCTBEHHBIN 00pa30BaTENbHbIM CTaHAAPT OCHOBHOT'O 00IEr0 00pa30-BaHUs

(yTB. mpuxazom MunuctepcTBa oOpasoBanus u Hayku Poccuiickoii @enepannn 0117.12.2010 Ne

1897) (pex. 21.12.2020). — URL.: https://fgos.ru (nata obparnenus: 10.03.2021).denepanbHblii

rocyIapCTBEHHBIN 00pa30BaTeIbHBIN CTAHAAPT CPEIHEr0 001Iero 00pa3o- BaHUs (YTB. MPUKA30M

MununcreperBa 00pazoBanus U Hayku Poccuiickoit ®@enepanuu ot17.05.2012 Ne 413) (pen.

11.12.2020). — URL.: https://fgos.ru (mata oopamierns: 10.03.2021).MeToanueckne peKOMEHIAIHH 10

CO3/IaHHIO U (PYHKIMOHUPOBAHUIO IETCKUX TEXHOTIAPKOB

«KBanropuym» Ha 6aze 001eo0pa3oBaTeNbHbIX OpraHu3auii (yTB. pacnopsbkeHneM MUHU- cTepcTBa

npocerienust Poccuiickoit ®enmepanmu ot 12.01.2021 Ne P-4). — URL: http://www.
consultant.ru/document/cons_doc_LAW_374695/ (nata oopamenus: 10.03.2021).
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Metoanyeckne peKOMEHIALWU O CO3/JaHUI0 M (PYHKIIMOHUPOBAHHIO IIEHTPOB IH(PPOBOTO
obpazoBanus «IT-ky06» (yTBepKaeHbI pacropsbkeHneM MuHHCTepCcTBa MPOCBenieHus Poccuii- ckoit
@denepanuun - ot 12 smBaps 2021 1. Ne P-5). — URL: http://www.consultant.ru/
document/cons_doc_LAW_374572/ (nata obpamienns: 10.03.2021).

MeTtonnyeckre peKOMEHAAIMH 0 CO3aHUI0 U (DYHKIMOHUPOBAHMIO B 001I€00pa30BaTeb- HBIX
OpraHu3alysIX, PacHoIOKEHHbIX B CEIbCKOW MECTHOCTH U MajbIX TOpOJaxX, LEHTPOB 00- pa3oBaHUs
€CTECTBEHHO-HAY4YHON M TEXHOJOrnueckod HampaBieHHocTed («Touka pocta») (YTBepxAECHbI
pacniopsbkeHrneM MuHHcTepeTBa pocsenieHns Poceniickoit @enepanuunor 12 suBapst 2021 r.

Ne P-6). — URL: http://www.consultant.ru/document/cons_doc_ LAW 374694/ (nmata
obpamenwus: 10.03.2021).

OcHOBHbBIE MOHATHS H TEPMHUHDbI

denepanbHblili TOCyIapcTBeHHBbIH oOpa3zoBarenbublii crangapt (PI'OC) — »sto
COBOKYITHOCTb TpeOOBaHWH, 00S3aTETBHBIX TMPH PEeaTU3allii OCHOBHBIX 00pa30BaTelb- HBIX
MPOTpaMM Ha4aJbHOTO OOIIET0, OCHOBHOTO 00IIEero, CpeHero (TI0JIHOT0) 00I1ero,Ha4aIbHOTO
npoQeCCHOHATTLHOTO, CPEIHEro MPOPECCHOHAILHOTO M BBICHIETO MPOo(ec- CHOHATIBHOTO
o0pa3zoBaHusi 00pa30BATEIBLHBIMH YUPEIKICHUSMH, HMEIONIMMHU TOCYyJap- CTBEHHYIO
AKKpEIUTaIIHIO.

Yuupepcaiabhbie yueonoie aeiictBusi (YYJI) — 3TO COBOKYMHOCTH CIOCOOOB JICHCTBHIA
o0ydJaromierocsi, Koropasi 00eCreunBaeT ero CrocOOHOCTh K CaMOCTOSITETPHOMY YCBO€- HHUIO
HOBBIX 3HAHUH, T. €. CTIOCOOHOCTh CYObEKTa K CAMOPA3BUTHIO M CAMOCOBEPLIEHCTBO-BAHHIO ITyTEM
CO3HATENLHOTO M aKTUBHOTO MPHCBOSHHS HOBOTO COLIMAIBHOTO OIBITA.

«Touka pocta» — 310 (denepaibHas CeTh IIEHTPOB 00pa3oBaHUs HUPPOBOTO, €CTe-
CTBEHHOHAYYHOT'0, TEXHHYECKOTO0 M T'yMaHMTapHOTO Npouis, OpraHu30BaHHas B paM- Kax
npoekTa «CoBpeMeHHas IIKOJIa.

udposas nadopaTopusi no GpusnMke — 3T0 KOMIUIEKT, COCTOSIIMIA U3 TATYUKOB I U3MEPEHUS
U PEruCTpallK pPa3luyHbIX MapaMeTpoB, uHTepdeiica Mg cOopa JaHHBIX U MPOTPAMMHOTO
obecrnieueHusi, BU3yaJIM3UPYIOIIEro SIKCIIEPUMEHTAIbHbIC TaHHbIE Ha SKPaHE.
MyapTHaaTuuk — 1uppoBOE YCTPOWCTBO, BHINOJHEHHOE B BHAE IIAT(GOPMBI C MHOTO-
KaHaJbHBIM H3MEpUTENIEM, KOTOPbIH OJHOBPEMEHHO IMOJIy4aeT CHUTHAJbI C Pa3IMYHbIX
BCTPOEHHBIX JATYMKOB, Pa3MEIIEHHBIX B €IMHOM KOPITyCEe YCTPOKUCTBA.

MeTouyeckre PEKOMEHIAIMU 10 pPeaau3allid 00pa30BaTeNIBHBIX IMPOrpaMM B paMKax
npernogaBanus QU3MKU C MCIOJIb30BaHHEM 00OpynoBanus neHTpa «Touka pocta» (7—9 xiac- cbl)
BKJIFOYAIOT B ce0s:

* ONKCaHUE MaTepHaAbHO-TEXHHUYECKOW 0a3bl neHTpa «Touka pocray, UCHOIB3yeMOTO IS

peanusaiyu 00pazoBaTeNbHbIX MIPOTPAMM B paMKaXx MPenoiaBanus (GU3UKH;

* pUMEpHYI0 pabouyio mporpammy 1o (¢usmke s 7—9 KIaccoB Ui OpraHU3alUK U3Y- YESHUS
bM3MKY ¢ UCTIONb30BaHUEM 000pyaoBaHus eHTpa « Touka pocTtay;

* TeMaTHYeCKOe ITaHUPOBAHUE C YKa3aHHEM KOIMYECTBA YaCOB, OTBOJIMMBIX HA OCBOCHUEKAKIOM
TEMBI, U C ONIPE/ICICHUEM OCHOBHBIX BUI0B Y'Y [l ydamuxcs Ha ypoKe/BHEYpOU-HOM 3aHATHH;

* coaepxaHue ¥ GopMy OpraHU3alUU YUYeOHBIX 3aHATUN MO (u3mke B 7—9 Kiaccax ¢ uc-
MOJIb30BaHUEM 000pynoBaHus 1eHTpa «Todka pocTay (MpUMEpHI CIIEHapUeB YPOKOB, Ja-
O6opatopHbIx padot, moarotoBka k OI'D mo ¢usmuke, mpoekTHbIE pabOTHI, ClIEHAPUH BHE-
YPOUYHBIX MEPOTIPUSATHH).


http://www.consultant.ru/
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Onucanue MaTepHaJILHO-TeXHI/I‘leCKOﬁ 633LIHEHTpa «Touka pocTay,

HCIO0Jb3YeMOro 1JIsl peajn3anuu 00pa3oBaTeJbHbIX POTPAMMB PAMKaX NPenoJaBaHus
(pusuku

B cocraB nentpa «Touka pocra» mo Qu3uke BXOIAT 0a3zoBas (o0s3arenbHAs)) 4acTh U JIO-
MOJIHUTETbHOE 000pyaoBaHue. ba3oBas yacTb cOCTOUT M3 IMU(PPOBBIX JATYHNKOB M KOMILICKTOB
COITyTCTBYIOIIMX SJIEMEHTOB IS OTIBITOB 110 MEXaHHKE, MOJICKYIISIPHON (pU3HKE, JIEKTPOIHHA -MUKE 1
ontuke. JlonomHuTensHoe 000pyaoBaHKe (MPOGIIIBHBINA KOMIUIEKT) MPEACTABISLET CO-00i U(PPOBYIO
naboparopuro 1o ¢usuke (puc. 1).

BbazoBblii komniekT o0opyaoBanus nentpa « Touka
pocta» 1o gpusuke

I[aHHBII\/'I KOMILJICKT MPEACTABJICH CICAYIOIIMMH TaTYMKaAMU.

JlaT4uK a0COJIOTHOTO JaBJeHUs

Jlatuuk (puc. 2) mpou3BOIUT U3MEPEHUS a0COMIOTHOTO JaBieHus. UyBCTBUTENBHBIN 3I€MEHTIaTYNKa
BBITIOJTHEH Ha 0a3e MOHOJHMTHOTO KPEMHHEBOTO MhE30PE3UCTOPA ¢ BHEAPEHHON TEH30pE- 3UCTUBHOU
CTPYKTYpOH, KOTOpasi MO3BOJSET HCKIIOYUTh BO3MOXHbBIE MOTPEHIHOCTH M JOCTHTHYTh HEO0O0XOIMMON
TOYHOCTH M3MepeHHuid. B KoMIuIeKT naturka abCOMIOTHOTO JAaBJEHUsS] BXOAUT T'MO- Kas TrepMeTHYHas
TpyOKa Jj1A MOAKTIOYEHHS MTYIEpa TaTInKa K 1ab0paTOpHOMY 000pyI0BAHHIO.

Puc. 2. Jlatuuk abco-
Puc. 1. lludposas nabopatopust mo pusmke JIOTHOTO JIaBJICHUS



Texnnyeckne XapaKTePHCTHKH TATYHKA a0COTIOTHOTO aBJIEHHS:
¢ nuana3oH mmMepenust — ot 0 1o 700 kI1a;

¢ paspemmenne — 0,25 klla (cMm. puc. 2);

* Marepuan TpyOKH — IHOJMYpETaH;

o umHa TpyOoKr — 300 Mm;

* BHYTPEHHHH AUAMETP TPyOKH — 4 MM.

JlaTyuk moJioxkeHus (MATHUTHBII)

Jaturk (puc. 3) u3MepsieT BpeMEHHBI € OTPE3KH MKy MOMEH- TaMH
MPOXOXKJAEHUSI O0BEKTa PsIoM C OECKOHTAKTHBIMU JIETEKTOpa- MHU.
beckoHTakTHBIE NETEKTOPHI SBISIOTCS BHIHOCHBIMH W KPEMSTCS Ha
METAJUIMYECKON WM MarHuTHOM moBepxHOCTU. KommyecTBo ocei
W3MEpEeHusl laTuMKa IOJIOKEHUs PaBHO 3, AMAINa3oH U3MEpPEHUM Io
Kax 0 u3 oceit X, Y u Z cocrapmset ot 0 10 360 rpa.

Texuuyeckne XapaKTepUCTHKH AaTYHUKA MOJ0KEHHS:

* KOJMYECTBO AETEKTOPOB — 4 IIT.;

* JmaMeTp KOpITyca IeTeKTopa — 8 MM; Puc. 3. JJaTunK MOJIOXKe-HUS

¢ THII ICTCKTOPA — I'CPKOH, (MarHI/ITHI)Iﬁ)

* JMaMeTp pazbEéMa-mTeKepa — 3,5 MM;

o umHa Kabens i nerekropoB — 300 mwm.

[TomMumo naTunkoB UpPOBOH TaOOpaTOPUH sl TPOBEACHUS GU3NUECKUX IKCTIEPUMEH-TOB, B
0a30BbIi KOMIUIEKT BXOJISIT HEKOTOPBIE COMYTCTBYIONIHE SIEMEHTHI.

Komnnexm conymcmeylougux nemenmos 013 IKCnepumenmos no mexanuxe (puc. 4).

Ha6op Ne 1 Hab6op Ne 2

Ha6op Ne 3 Ha6op Ne 4

Puc. 4. Kommnexkr COMMYTCTBYIOIIUX 3JICMCHTOB JI OKCIICPUMCEHTOB 10 MECXaHUKC



B coctaB koMmInIekTa BXOIAT YeThIpe Habopa. PaccMOTprM COCTaB BXOASIIETO B HUX 000PY-/I0BaHUSL.

Hadop Ne 1

¢ Bechl anekTpoHHbIE y4eOHbIE

o Vi3mepurenbubiil mamHAp (006EM 250 M)

2 macTUKOBBIX cTakaHa (00béM 300 Mt KaxkIbIi)

Hunamometp Ne 1 (mpenen usmepenus 1 H)

Juramometp Ne 2 (mpenen usmepenns 5 H)

['py3 immuuapuyeckuii u3 cram: V = (25,0 £ 0,3) CM3, m = (195 £ 2) 1, ¢ KprouKoM

o ['py3 mmnmnpuyeckuii u3 amomunureBoro cmiasa: V = (25,0 + 0,7) CMé, m=(70x2)r
o ['py3 mmmHapuyeckuii u3 cnenuanbHoro mwiactuka: V = (56,0 £ 1,8) em?, m=(66 £ 2) r
¢ ['py3 mmmuapuyeckuii u3 amomunreBoro ciasa: V = (34,0 £ 0,7) CM3, m=(9%t2)r
¢ IloBapenHas conb B KoHTeMHEpe u3 [IBX

¢ [lanouka s mepeMeNINBaHKS, HATH

HaGop Ne 2

o [llTaTB 1aOOPATOPHBIH C AepiKaTEIEM

o Jlunamometp Ne 1 (mpenen m3mepenus 1 H)

o Jlunamometp Ne 2 (mpenen uzmepenus 5 H)

o 2 NpyXuHBI Ha UIaHIeTe: kEcTkocTh mpyXuubl Ne 1 (50 + 2) H/m, sKECTKOCTD MPYKUHBI
Ne2 (10 £2) H/m

¢ 3rpysamaccoii (100 £ 2) r kakabIit

* Habop rpy3oB, o603naueHHbIX Ne 4, No 5, No 6 1 3akperi€HHbIX Ha KpIOUKe

¢ Jluneiika miactukoBas (mmiHa 300 Mm)

o TpaHcnopTHp METAIIMYECKUI

¢ bpycok aepepsunbiii Maccoii (50 £ 5) I ¢ KpIOYKOM ¥ HUTHIO

* Hanpasisitonias ¢ U3MEpUTENbHOM IIKAT0N

Habop Ne 3

¢ [llTaTuB MabopaTopHslil ¢ My(hTON

¢ Poivar ¢ KperieHusMH JUis IPy30B

¢ BJI0K mOIBYKHBIN

¢ brok HemoaBWKHBINA

o Hurs (nymHa He MeHee 1,2 M)

¢ 3 muHHAPHYECKHX Tpy3a u3 cTamu Maccoit (100 £ 2) r kakprid
¢ JlunamoMeTp TIAHIIETHBINA (mpenen m3mepenus 5 H)

o Jluneiika miactukoBas (qummHa 300 Mm)

* TpancropTup MeTalIMYECKUM

HaGop Ne 4

* DJeKTPOHHBII CEKYHAOMEDP C JaTYNKAMH (YKOMIUIEKTOBAH dIEMEHTAMH TUTaHHs)

* MarunuToymnpasisieMble TepKOHOBBIE IATUYMKU CEKYHIOMepa (aTYUKH C KpyTOBON 30HOM
YyBCTBUTEIHHOCTH)

* Mexannueckas ckambs (amrHa 700 mm)

* bpycoxk nepeBsunblii: m= (50 £ 2 1)



¢ [lraTuB nabopatopHslil ¢ My(TOi

* TpancnopTup MeTaIMYECKUI

o Hutb (nniHa He MeHee 1,2 M)

o Jlenta mepHas (qumaa 1000 Mm)

o 4 mumHApHYecKuX rpy3a u3 ctamu Maccoit (100 £ 2) r kakablid

¢ 2 npyxwuHbl: xkéctkocTh npyxkuHbl Ne 1 (50 +2) H/m, xéctrocth mpyxunsl Ne 2(20 + 2)
H/™m

o ['py3 mumHapuueckuit Maccoii (100 £ 2) r ¢ kproukom

o TpyOka amoMuHUEBAs

Komnnexm conymcmeyowux snemenmos 013 IKCREPUMEHMOGHO
MONIEeKYIApHOU husuke (puc. 5).

Puc. 5. KoMIUIEKT COMYTCTBYIOMIMX SJIEMEHTOB JIJIsl SKCTIIEPIMEHTOB 110 MOJIEKYIspHON (hi3nukeB

COCTaB KOMIUICKTA BXOJIIT CIIEIYIONINE MPUOOPHI U MaTEPHAIBI.

o Kanopumertp

* Tepmomerp

* Bechl 21€KTpOHHBIE

¢ lI3mepuTenbHbIN IITHHIP (MEH3YpKa) ¢ moacTakaHHuKoM u3 [IBX (00béM 250 mi)
o ['py3 HMIMHAPHYCCKUI U3 ATFOMHHUEBOrO cruiaBa Maccoii (68 + 2) T ¢ kproukoM

o ['py3 mummHapUYecKuii U3 cTamu Maccoii (189 £ 2) T ¢ kproukom

Komnnexm conymcmeyroujux 3n1emenmos 0na IKCRepUMeHmogno
nekmpoounamuxe (puc. 6).

Puc. 6. Kommnexr COMMYTCTBYIOIIUX IJICMCHTOB JI SKCIICPUMEHTOB 110 3JICKTPOAUHAMUKE

B cocraB koMIIeKTa BXOAAT CJIeayromme HpI/I60pr N MaTepualbl.



¢ VcTOYHMK MUTaHKs TIOCTOSHHOTO M IEPEMEHHOTO TOKa 00 OaTapeiiHblii 610K



Bonermerp aByxmpenenbHsiid: npeaen usmepenus 3 B, nena menenus mkanst C = 0,1 B;mpenen
n3mepenus 6 B, nena nenenus mkans C =0,2 B

AmnepmeTp IByXTpeebHbINA: peaesn n3Mepenns 3 A, niena nenenust mxansl C = 0,1 A;npenen
m3mepenus 0,6 A, nena genenus mkaisl C =0,02 A

Pesuctop R1 conmporusienuem (4,7 + 0,5) Om

Pesuctop R2 conporusienuem (5,7 + 0,6) Om

Pesuctop R3 comporusienuem (8,2 + 0,8) Om

Ha6op 13 3 mpoBOIOYHBIX PE3UCTOPOB

DJeMeHT 3NeKTprdecKkoil nenu (peoctar) conporusneHreM 10 Om

Kimtou st pa3MbIKaHUS ¥ 3aMBIKAHUS SIEKTPHYECKON IIeTH

Kommiext npoBonoB

Jlammouka HanpsokenueM 4,8 B

Komnnexm COnymcmeyruiux 31emenmaoe ons JIKCnepumenmaos no onmuke (pllC. 7)

Puc. 7. KoMIIeKT COMyTCTBYIOMUX 3EMEHTOB JUIs 9KCIIEPUMEHTOB O ONTHKE

B cocras koMIiekTa BXOIAT ClEAyIOLIHE TPUOOPHI M MAaTEPUATIbI

HcToyHMK MUTaHUS TOCTOSHHOTO TOKA, BHITIPSIMUTEITH C BXOAHBIM HanpsukeHneM 36+42 Buu
Oarapeiinplii 010k 1,5+7,5 B ¢ BO3MOKHOCTBIO PETYIMPOBKU BHIXOTHOTO HATIPSDKCHUST
Coobwuparomias nmun3a 1: hokycroe paccrosuue F1= (100 £ 10) mm

Cobuparomas aun3a 2 pokycHoe paccrosaue F2 = (50 £ 5) mm

Pacceusaromias mun3a 3 (pokycHoe paccrostaue F3 = —(75 £ 5) mm

JInneiika muactukoBas (mmHa 300 Mm)

JKpaH CTaTbHON

Hanpapnstomas ¢ uamepurenbHoi mkanoi (ammHa 730 Mm)

Kommekt npoBoios

Kimrou 1ByXMO3UIMOHHBIH A7 pa3MbIKAHUSA M 3aMbIKaHUS SIEKTPUYECKON 1Ienu
OcBeTtutelns ¢ UICTOYHUKOM CBeTa HanpshkeHneM 3,5 B

leneas nuapparma

Crnaiin «Mogenb npeameTa» B peutepe

[Honynunuuap

[Inanmer Ha IOTHOM JHCTe A4 ¢ KPYTOBBIM TPAHCTIOPTUPOM



Pabouas nporpamma no ¢usuke aas 7—9
KJ1ACCOBC HCNO0/Ib30BaHHEM 000py/10BAHUS

«Touku pocra»

Ilnanupyembie pe3yabTaThl 0CBOEHHS YueOHOro mpeamera « Duzukay» ¢
ONMHCAHHEMYHHBEPCAJbHBIX YUeOHbIX 1€l CTBU, JOCTHTAEMbIX
o0yvyaromumMucs

JIMYHOCTHBIE Pe3yabTaThl

OOyyaromuiics MOJYYUT BO3MOXKHOCTh Ui (POPMUPOBAHHUS CIEAYIOUIMX JIMYHOCTHBIX pe-
3yJbTaTOB:

Pa3sBUTUEC MO3HABATCJIbHBIX MHTEPECOB, MHTCIJICKTYAJIbHBIX 1 TBOPUCCKUX CHOCO6HOCT€I>'I;
yOEKIEHHOCTh B BO3MOXKHOCTH IO3HAHUS MPUPOAbI, B HEOOXOAMMOCTH Pa3yMHOIO HC-
TI0JIB30BAaHUA JIOCTI/I)KCHI/Iﬁ HAayKHu U TEXHOJIOTUH JJIA )IaﬂbHeﬁHIeFo PasBUTHA 4YE€JIOBEYEC- CKOI'O
O6HIGCTBa, YBAXXCHHUC K TBOPpLAM HAYKH U TEXHUKH, OTHOLICHUE K (I)I/ISI/IKC KaK K 3JICMCHTY
o011e4enoBeuecKo KyJIbTyphl;

CaMOCTOSITENBHOCTb B MIPHOOPETEHNU HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUH;

TOTOBHOCTbB K BI)I60py KU3HCHHOTO IMYTHU B COOTBETCTBUU C COOCTBEHHBIMU HHTCpECaMU 1
BO3MOKHOCTSIMU;

MOTHUBaIUA o6pa303aTean017I ACATCIIBHOCTH Ha OCHOBE TUMYHOCTHO OPUCHTHPOBAHHOT'O
MOJIX0/1a;

(GopMHpOBaHKE IIEHHOCTHOTO OTHOIICHHUS JIPYT K JAPYTY, K YUUTEI0, K aBTOPaM OTKPBITHIHH
M300peTeHUH, K pe3yibTaTaM 00y4IeHHS.

MeTtanpenmeTHbie pe3yabTaThl

OOyyaromuiicss TOJYyYUT BO3MOXKHOCTh Ml (POPMHUPOBAHUS CIEAYIONMX METapeIMeTHBIX
PE3yJIbTaTOB:

OBJIaJIeHHE HABBIKAMH CaMOCTOSATEILHOTO MPUOOPETEHHS HOBBIX 3HAHUM, OpraHU3aMUyYeOHOM
NeATENbHOCTH, OCTAHOBKH IeJIeH, INIAHUPOBAHKS, CAMOKOHTPOJIS U OLIEHKH PE3YJIbTaTOB CBOEH
IeATeNbHOCTH, YMEHUSMH TIPeBUICTh BO3MOXKHbIE PE3YJIbTAaThl CBOUX JI€HCTBHI;

MMOHMMAaHHE Pa3IMYuil MEXIY MCXOJHBIMU (aKTaMH U TUIOTE3aMU JJIsl UX OObSICHEHHUS,
TEOPETUYECKUMH MOJEISIMU M peallbHbIMH OOBEKTaMH, OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU JIEHCTBUSMHU Ha TMPUMEpPax TUIOTe3 Uil OOBSCHEHHS H3BECTHBHIX (PAKTOB H
HKCIIEPUMEHTAIILHOM MPOBEPKH BBIIBUTAEMBIX TUTIOTE3, Pa3pabOTKU TEOPETHYECKUX MO- JIeeit
MIPOLIECCOB WJIH SIBIICHU;

dbopMupoBaHUe yMEHHN BOCIpPUHHUMATH, NepepadaThiBaTh M MPEIbABIATH HH(OpPMAIMIO B
CIIOBECHOH, 0O0pa3HOW, CHMBOJHMYECKON (opmax, aHaAIM3UpPOBaTh U IepepadaThiBaTh
MOJIYYSHHYIO HH(POPMAIIUIO B COOTBETCTBHUHU C IMOCTABICHHBIMU 3a/Ia4aMu, BBIJIENSATh OC-HOBHOE
coJiepyKaHue MPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHI Ha MMOCTABIIEHHBIE BOMPOCHI U
W3JIaraTh €ro;

MpHOOpeTEeHNE OMbITa CAMOCTOSATEIHHOTO TMOMCKA, aHaidu3a U 0TOopa MHbOpPMaIUU C HC-
MO0JIb30BaHUEM PA3IMYHBIX HCTOYHUKOB U HOBBIX WH(OPMAIMOHHBIX TEXHOJIOTHH /IS pe-IIeHUs
MO3HABATENbHBIX 33/1Y;



pPasBUTUC MOHOJIOTHYECKON H I[HaJIOFI/I‘{eCKOﬁ peur, yYyMCHHUA BbIpaKaTb CBOU MBICIIH,
CIIOCOOHOCTH BBICIYIIMBATh COOECEAHMKA, TIOHMMATh €r0 TOYKY 3pEHHs, NPU3HABAThH Ipa- BO
JPYroro 4eloBeKka Ha HHOE MHEHHUE;

OCBOC€HUEC HpI/IéMOB [[CﬁCTBHﬁ B HECTAHIAPTHBIX CUTyalUAX, OBJIAACHHUC ISBPHUCTHYCCKHUMU
METO/IaMU peLLIeHUs TpoodIieM;

(bopMupoBaHUE YMEHUIA pabOTaTh B IPYIIIE C BBIMOJHEHAEM PA3JIMYHBIX COIMAIBHBIX PO- JICH,
MpEACTABIATE U OTCTANBATL CBOU B3TJIAAbI U Y6C)KI[€HI/I$I, BCCTH OUCKYCCHIO.

Peryastuusie YY /1

OOyyaromuiicsi MOIy4YUT BO3MOKHOCTB Ul (POPMHPOBAHUS CIEAYIOUIMX PEryJIsTUBHBIX Y'Y /1.

1. VMeHHe caMOCTOSITENIBHO ONpPEAeNIATh e 00YUYeHHs, CTABUTh U (POPMYIMPOBATH HOBBIC 3a/aull B
yuéOe M TO3HABaTENbHOM AEATENbHOCTH, Pa3BUBATh MOTHBBI M HMHTEPECHI CBOEH MO3HABATENIbHON
JeSITEIbHOCTH.

OOYYAFOIINIACS CMOXKET:

AHAJM3MPOBATh CYLIECTBYIOUINE U TIAHUPOBATH OyayIIre 00pa3oBaTeIbHbIE PE3YIIbTATH,
UICHTUPUIIIPOBATH COOCTBEHHBIE MPOOIEMBI U OTIPEIETIATh TIIABHYIO TPOOIEMY;

BBIJIBUTATh BEPCUH PELICHHUS TIPOOJIEMBI, (OPMYITHPOBATH THIIOTE3BI, TIPEABOCXHINATH KO-HEUHBIH
pe3ynbTarT;

CTaBUTH IIEJTb JEATENHHOCTH HA OCHOBE OMPENENEHHON MPOOIEMBI U CYIIECTBYIOIIMX BO3-
MO>KHOCTEIH;

bopMynupoBaTh yueOHbIE 3a1aUH KaK [Iark JOCTHKEHUS TOCTaBICHHOM 1IeJTH I TeTh-HOCTH,
000CHOBBIBATH LIETIEBbIC OPUEHTUPHI M TPUOPUTETHI CChUIKAMU Ha IIEHHOCTH, YKa3bIBas U
000CHOBBIBAs JIOTUYECKYIO MIOCIIEJOBATEbHOCTD 11ar0B.

2. YMeHHe caMOCTOSTENBHO MIAHUPOBATh MYTH JOCTIKEHUS [eNei, B TOM YHCIe aJbTePHA- THBHBIE,
OCO3HAaHHO BbIOMpaTh HamOosee PPEKTUBHBIC CIOCOOBI pEIIeHHsS YYeOHBIX M TO3HA- BATEIbHBIX
3ajay.

OOyYaIONINIACS CMOYKET:

ompesenATh HeoOxoauMoe(ble) AeHCTBUE(s) B COOTBETCTBUHM C Y4€OHOW W IMMO3HABATENb- HOU
3a/1a4aMu ¥ COCTABIIATH aITOPUTM €ro(1X ) BBIIOTHEHHUS;

000CHOBBIBATh M OCYILECTBIIATH BHIOOp HarOosee ) (HEKTUBHBIX CIIOCOOOB PEIICHUS YYeOHBIX
Y [T03HABATEbHBIX 337134}

OMpeIeNATh/HaXOUTh, B TOM YHCIIE U3 MPEATI0KEHHBIX BAPUAHTOB, YCIOBHS /IS BbI- IOJTHEHUS
y4eOHOM 1 TIO3HABATEILHOM 3a/1a4;

BBICTPAMBATh KU3HEHHBIE IIaHBI HA KPAaTKOCPOYHOE Oy ylee (3asBIATh LIeJIeBbIe OPU-CHTUPBL,
CTaBHUTb aJI€KBAaTHbIC UM 33JaUll M Hpe/iarath NIEHCTBUS, YKa3biBas U 00OCHOBBI- Bas JIOTUYECKYIO
MOCJIEIOBATEILHOCTD LIIaroB);

BBIOUPATh M3 MPEUIOKEHHBIX BAapPUAHTOB U CAMOCTOSTEIBHO HCKATh CPEACTBA/Pecypchl s
pelIeHns 3314/ A0CTHKESHHUSI 11eITH;

COCTABIATH [UIAH PEIIEeHUs TPOOIEeMbI (BBIIIOIHEHHUS MPOEKTA, TIPOBEICHUS UCCIIEI0BA-HUS);
ONpe/eNATh MOTEHIUANbHBIE 3aTPYIHEHHS TPU PEIICHUH y4eOHOH M MO3HABATENbHON 3a- Jaud U
HAXOJHUTh CPEACTBA AJISl UX YCTPAHEHUS,

OTIMCHIBATh CBOM OMBIT, OPOPMIISS €ro s Mepeiadd IPYruM JIOJSM B B TEXHOJIOTHUU
pelieHus MPaKTHYECKUX 33714 OTMpeIeIEHHOTO KIlacca;

IUTAaHUPOBATh U KOPPEKTHUPOBATh CBOK MHIMBUAYATbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.



3.

VMeHHEe COOTHOCUTH CBOU ICHCTBHUS C IUIAHUPYEMBIMH Pe3yJbTaTaMHU, OCYLIECTBIATh KOH- TPOJIb

CBOEH JIEATEILHOCTH B POIIECCE TOCTHKEHUS Pe3yJIbTara, ONMpeessiTh CIOCOOBI IS -CTBII B paMKax
MPEUIOKEHHBIX YCIOBUH M TpeOOBaHM, KOPPEKTUPOBATh CBOM JACUCTBUS B COOTBETCTBUH C
W3MEHSIOIICHCS CUTYallUEH.

OOYYarOIINIACS CMOKET:

ONpPEZENATh COBMECTHO C II€aroroM M CBEPCTHHKAMHU KPUTEPHHU IUIAHMPYEMBIX PE3yJbTa- TOB U
KPUTEPHUHU OLIEHKHU CBOEH yueOHOM 1esITeNIbHOCTH;

CUCTEMATH3UPOBATh (B TOM YHCIIE BEIOMPATh IPUOPUTETHBIE) KPUTEPHH IIIAHUPYEMBIX pe- 3yJIbTaTOB
Y OLICHKH CBOEH JESATEIBHOCTH;

OTOUpaTh UHCTPYMEHTHI AJIsl OLIEHUBAHUS CBOEH AEATEIbHOCTH, OCYIIECTBIATH CAMOKOH- TPOJIb
CBOE IeSITETIbHOCTU B paMKax MPEI0AKEHHbIX YCIOBUN 1 TPEOOBaHUIA;

OIICHUBATh CBOIO JAEATEIbHOCTb, apTyYMEHTUPYS NPUUYUHBI JTOCTUKEHHUS WIM OTCYTCTBUS
IJIAHUPYEMOTO PE3ybTaTa;

HaXOJIUTh JOCTaTOYHBIE CPEJCTBA IS BBIOJHEHHS YUEOHbIX AEHCTBUI B M3MEHSAIOLIEHCS CUTyalln
W/WIK OpH OTCYTCTBUU IUNTAHUPYEMOT'O pe3yJIbTaTa;

paboTas o cBoeMy IUIaHy, BHOCHTh KOPPEKTUBHI B TEKYIIYIO JIESITEIbHOCTh HA OCHOBE aHaIN3a
W3MEHEHMH CUTyallMd JUIsl TIOJIyYE€HHUs 3aIUIaHUPOBAHHBIX  XapaKTEpUCTHK  Ipo-
NyKTa/pe3ynbTara;

YCTaHABIIMBATh CBSA3b MEXAY MOJIYYEHHBIMH XapaKTEPUCTHKAMM IMPOJYKTa U XapaKTepH-
CTHKaMH IpoLEecca JIEATEIbHOCTH W 10 3aBEPLIEHUU JEATEIBHOCTH NpeaIaratb U3MEHe- HUe
XapaKTepUCTHK Mpolecca s MOTyYeHUs YIyUIIeHHbIX XapaKTepUCTHK MPOIYKTa;

CBEPATH CBOM JIEUCTBUSI C 1IENIBI0 U IIPH HEOOXOAMMOCTH UCHIPABIISThH OIMOKH CaMOCTOS-TENBHO.

4, VMeHHe ONCHUBATH MPABUIBHOCTH BBIMOIHEHHS y4eOHOW 3a/aur, COOCTBEHHbBIC BO3MOX-HOCTH
€€ peleHus.

OOY4aIONINIACST CMOKET:

5.

OMpeensITh KPUTEPUH TPAaBUILHOCTH (KOPPEKTHOCTH) BBITIONHEHUS y4eOHO! 3a/1auu;
aHATM3UPOBATh M 000CHOBBIBATH NPHMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHUS IS
BBITIOJIHEHUS y4eOHOM 3a/1auH;

CBOOO/THO MOJIb30BAThCS BHIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKH i CAMOOLICHKH, UCXOSAN3 LIEJIU
Y MIMEIOIIUXCS CPEJICTB, Pa3inyasi pe3yabTaT 1 CriocoObl IeHCTBUM;

OLICHUBATb NPOIYKT CBOEH JIEATEILHOCTH MO 33JaHHBIM H/UIIU CAMOCTOSTEIBHO OTIpeie-IEHHBIM
KPUTEPUSIM B COOTBETCTBUH C IETbIO JIEATENbHOCTH;

000CHOBBIBAaTh JOCTH)KUMOCTH 1I€JIM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOUX
BHYTPEHHHX PECYPCOB U JOCTYIHBIX BHEIITHUX PECYPCOB;

(UKCHPOBATh U aHANM3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIBTATOB.
Branenue ocHoBaM# CAaMOKOHTPOJIS, CAMOOIIEHKH, IPUHATHUS PELICHUI U OCYILECTBIIE-HUS

OCO3HAHHOTO BBIOOpA B yUeOHOU M O3HABATEIILHOM I TEITbHOCTH.
OO0YYaOIINIICST CMOKET:.

Ha6J'H-OZ[aTL W aHAJIM3UPOBATDH CO6CTB6HHYIO y‘IC6Hy10 U TTO3HABATCIIbHYIO ACATCIIBHOCTD 1
ACATCIIbHOCTD IPYTI'UX o6yqa}onmxc;1 B IIpOLECCEC B3AUMOIIPOBECPKHU;

COOTHOCHUTD PCAIIbHBIC U INTAHUPYCEMBIC PC3YJIbTATbL HH,HHBHI[yaHBHOf/'I O6pa30BaTeJIBHOI>'I
ACATCIBbHOCTH U ACJ1aTh BBIBOJBI,

IPUHUMATD PCHICHUC B y‘le6H0ﬁ CHUTyalluu U HECTU 3a HECTO OTBETCTBCHHOCTD;

CaAMOCTOSATCIBHO OIPEACIIATE IMPUYUHBI CBOCTO YCIIEXa UK HECYCIICXa U HAXOAUTHL CIIOCO- 3
BbIXOa U3 CUTyallUN HCYCIICXA,

PETPOCIICKTUBHO ONIPEACIIATh, KAKUEC JEUCTBUS 110 peuIeHuo y‘-IC6H0ﬁ 3alayy Wik 1apa- METPLI 3TUX
JIeACTBHIM TMPUBCIIA K TTOJYUYCHHUIO UMCIOIICTOCA ITPOAYKTA yqe6H01”4 JACATCIIb-HOCTH,



JEMOHCTPHPOBATh MPUEMBI PETYIISIUN TCUXOPHU3UOIOTHIECCKUX/IMOLMOHATBHBIX COCTO- STHUN
Wi JocTikeHus d(dexra ycrnokoeHus (YCTpaHEHHS SMOIMOHAIBHON HANpsHKEH- HOCTH),
addekra BoccTaHOBNIEHUS (OCTAONCHUS TIPOSBICHUN YTOMICHUS), dPQPeKTa ak- THBU3AIUH
(MOBBIIEHUS ICUXO(PU3UOTOTUYECKOH PEAKTHBHOCTH ).

ITo3naBaTteabHbie YY /I

OOy4JaroIIUiACs MOTYYIUT BO3MOKHOCTD JUIsl (JOPMHUPOBAHUS CIICAYIONINX MO3HABATEIHHBIX Y Y /1.

L.

VYmMmenue ONpCACIATh IOHATHA, CO3aBaThb O606HIGHI/I$I, YCTaHaBJIMBATb aHAJIOTWH, KJIaC-

CI/I(bI/IIII/IpOBaTI), CAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBAHUA U KpI/ITepI/II/I I KJIaCCI/I(i)I/IKaL[I/II/I, YCTa- HaBJINBATH
HpI/I‘II/IHHO-CHC}ICTBCHHHC CBA3H, CTpOHTB JJOTHUYCCKOC paCCY)KJIeHI/IG, yMO3aKJHO‘Ie- 504(8 (PIHJIYKTI/IBHOG,
)IC)IYKTI/IBHOC, 10 aHaJ'IOl"I/II/I) U O€J1aTh BBIBOIBI.

OO0YYAKOIIMICH CMOXKET:,

2.

1o I0upaTh CJI0Ba, COTIOYMHEHHBIE KITFOUEBOMY CIIOBY, OTIPEICIISIFONINE €T0 MPU3HAKT U
CBOIICTBA;

BBICTPaMBaTh JIOTUYECKYIO [IETIOYKY, COCTOSIIYIO U3 KITFOUEBOTO CJIOBA U COTIOTUMHEHHBIXEMY
CIIOB;

BBIJICTISTH OO MPU3HAK JBYX WM HECKOJIBKUX MPEAMETOB WU SBJICHUIN U 00BICHITHUX
CXOJICTBO;

00BEIMHATH TPEAMETHI M SIBJICHUS B TPYIITIBI 10 OMPEIEAEHHBIM TTPU3HAKAM, CPABHHUBATH,
KJIacCU(PHUIIUPOBATH 1 00001IaTh (PAKTHI U SIBICHUS,

BBIJICTIAT SBJICHHE U3 O0IIETO psfa APYTUX SBICHHUI;

OTIPEENATh 00CTOATENbCTBA, KOTOPHIE MPEALIECTBOBAIN BO3HHUKHOBEHHMIO CBSI3HM MEXIY
SBJICHUAMH, M3 3THX OOCTOSATENHCTB BBIIEIATH ONPEAENAIOIINE, CIIOCOOHbIE ObITh MPUYUHOM
JIaHHOTO SIBJICHUS, BHISIBIISITH IPHYMHBI U CIEACTBUS SIBICHUIA;

CTPOUTH PACCYXKIEHHE OT OOLIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX
SIBJICHUH K OOILIMM 3aKOHOMEPHOCTSIM;

CTPOMTH paccy’k/IeHHEe HAa OCHOBE CPaBHEHMS MPEIMETOB U SIBIICHUH, BBIACISA IPU 3TOM 001I11e
MIPU3HAKH;

U3JIarath MOJNy4eHHYI0 HH(QOPMAINIo, HHTEPIPETUPYS €€ B KOHTEKCTE PelIaeMoil 3a1auu;
CaMOCTOSITENPHO YyKa3blBaTh Ha HH(OpMaIMIo, HYXKIAIOUIYIOCS B IMPOBEpKE, MpeaiaraTb M
OPUMEHATH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH HH(POpMAIIN;

BepOanM30BaTh HIMOLMOHATIBFHOE BIICYATIEHUE, OKA3aHHOE HAa HETO HCTOYHUKOM;

OOBSCHATH ABJIEHMS, MPOLECCHI, CBSI3M U OTHOLICHHS, BBIABISAEMbIE B XOJ€ TO3HABATEIHHON U
HCCIIEIOBATENIbCKON JESITeNbHOCTH (NMIPUBOIUTH OOBSICHEHHE C H3MEHEHHeM (op- MbI
Mpe/ICTaBICHUs]; OOBSCHATh, ACTAIU3UPYS UM 000011asi; OOBACHATH C 33/JaHHON TOYKHU
3peHHS);

BBISIBIISITh U HA3bIBaTh MPHUUYUHBI COOBITHSA, SIBJICHUSA, B TOM YHCIIE BO3MOXKHBbIe/Hanboiee
BEPOSITHBIC TPHUYMHBI, BO3MOXHBIE TOCJIEACTBUSA 33JaHHON MPUYUHBI, CAMOCTOSITEIHHO
OCYIIECTBJISIS IPUYMHHO-CIIEICTBEHHBII aHAIU3;

JieaTh BBIBOJ HA OCHOBE KPUTHUUECKOTO aHAIHM3a Pa3HBIX TOUEK 3PEHUS, MOATBEP)KIATh BHIBOJ
COOCTBEHHOM apryMeHTaIMe! UITH CaMOCTOSTEIbHO MOTyYeHHBIMU TAHHBIMHU.

VY MeHue co3aBath, IPUMEHATh U TPE0OPa30BbIBATH 3HAKU U CUMBOJIBL, MOJICITH U CXEMBIIJIIS

peIICHUA y‘{e6HLIX M ITO3HAaBaTCJIbHBIX 3a/1a4.
O6an10m1/1171cs1 CMOXET.

0003HAaYaTh CAUMBOJIOM U 3HAKOM IpeaMeET u/unu SABJICHHUC,
OMpEACIIATh JIOTUICCKUC CBA3M MCKIAY MPEAMETAMA 1/ Wi SABJICHUAMU, 0003Ha4aTh JaH-HBIC
JIOTMYCCKHUEC CBA3U C IIOMOIIIBIO 3HAKOB B CXEMC,



3.

co3/1aBaTh A0CTPAKTHBIN MU peabHbINA 00pa3 MpeaAMEeTa U/ 1 sIBJICHHUS,

CTPOMTH MOJIENIB/CXEMY Ha OCHOBE YCIIOBHIA 3a/1a4¥ W/WIIK cIoco0a e€ pereHus;

co3gaBaThb Bep6aJIBHbIC, BCIICCTBCHHBLIC U I/IH(i)OpMaL[I/IOHHBIe MOJCIIN C BBIACIICHUEM CY-
IIECTBEHHBIX XapaKTEPUCTHK OOBEKTA sl ONpEeesieHHs] Croco0a pelieHus 3aJa4d B CO-
OTBETCTBHH C CUTyal[UEH;

npeoOpa3oBBIBATH MOJENHU C IIENBIO BBISBICHHS OOLIMX 3aKOHOB, OMPEICTAIONINX TaH- HYIO
MpeAMETHYIO 00J1acTh;

MEePEBOAUTH CIOXKHYIO 10 COCTaBy (MHOTOACHEKTHYIO) MH(POPMAIMIO M3 TPapUUecKOro WM
(opMaTM30BaHHOTO (CHMBOJIBHOT0) TIPEJICTABICHHUS B TEKCTOBOE M HA000POT;

CTPOUTH CXEMY, aJITOPHUTM HeﬁCTBHH, HCIIPAaBJIAThL WJIKM BOCCTAHABIMBATDH HEW3BECTHBIN pa- HEC
aNTOPUTM Ha OCHOBE UMEIOIIETOCs 3HAHUSI 00 00BEKTE, K KOTOPOMY TIPHUMEHSIETCS alITOPHUTM;
CTPOWTB JI0KA3aTENbCTBO: TPSIMOE, KOCBEHHOE, OT TIPOTHBHOTO;

aHAIM3UPOBATH/pe(dIEKCUPOBATh OMBIT Pa3palOTKM U pealn3alyud y4eOHOTO IPOEKTa,
Uccle0BaHus (TEOPETUUECKOT0, IMIMPUUIECKOT0) Ha OCHOBE MPEIUIOKEHHOH mpolieM- HOil
CHUTYaIliH, IOCTABICHHON LIeJIN W/ WK 33IaHHBIX KPUTEPUEB OLIEHKH MPOIyKTa/pe-3yJibTara.
CMBICTIOBOE  UTEHHE.

OO0vYarOIMMIACI CMOKET:,

4

HaXOJUTh B TeKCTe TpedyeMyto HH(POpMAIUIO (B COOTBETCTBHHU C LEIAMH CBOEH JEATENb-HOCTH);
OPUEHTHPOBATHCS B COJIEPKAHUU TEKCTA, TOHUMATh LIEIOCTHBIN CMBICIT TEKCTa, CTPYKTY-
pUPOBATh TEKCT;

YCTaHABIIMBATh B3aHMMOCBSI3b OIUCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, MPOLECCOB;

Pe3I0MHUpPOBaTh ITIABHYIO UJIEH0 TEKCTA,

KPUTUYECKH OLICHUBATH COAEPkKaHUE U (OPMY TEKCTa.

®opMHpOBaHUE U PA3BUTUE HKOJOTHYECKOTO MBIIUICHHS, YMEHHUE IPUMEHATh €ro B I0-

3HABATEIbHOM, KOMMYHHKATUBHOM, COIMATIBLHOM MPAKTUKE U MPO(ECCUOHAIBHON OPUEHTA- ITHH.
OOyYaroHIiCcs CMOXKET:

5.

ONpeeniITh CBOE OTHOLIEHUE K TPUPOIHOM cpere;

aHAIM3UPOBATh BIMSHHUE 3KONOTMYECKHX (haKTOPOB HA cpeqy OOMTaHHS KUBBIX OpraHH3-MOB;
MPOBOJAUTH MPHUYUHHBIN M BEPOSTHOCTHBIN aHAIN3 SKOJOTHYECKUX CUTYAIUil;

MPOTHO3UPOBATH U3MEHEHHS CUTYalllK PU CMEHE JeHCTBHA OJHOTO (pakTopa Ha Jei-cTBHE
npyroro dakropa;

PacHpoCTPaHsATh 3KOJIOTMYECKHE 3HAHHS U y4acTBOBATH B MPAKTUYECKUX JENaxX IO 3ally-Te
OKpPY’Kalolllel cpe/ibl;

BBIPa)KaTh CBOE OTHOILICHUE K IPUPOJIE Uepe3 PUCYHKH, COUMHEHHUS, MOJIETH, IPOEKTHBIEPAOOTHL.
Pa3ButHie MOTHBAIIUK K OBJAJACHHIO KYJIbTYpPOi aKTUBHOTO UCIIOJIBb30BAHUS CIIOBAPEH UAPYTUX

IIOMCKOBBIX CUCTEM.
OO0YYaOIINIICST CMOKET:.

OIIpCACIIATD H606XO,Z[HMBIC KIIFOUCBBIC ITOMCKOBLBIC CJIOBA U 3aIIPOCHI;

OCYLICCTBIIATH B3aMOJCHCTBHE C QJICKTPOHHBIMHU ITOUCKOBBIMU CUCTCMAMU, CJIOBAPAMU;
CI)OpMI/IpOBaTB MHOCECTBCHHY1O BBI60pKy 13 IIOUMCKOBBIX HCTOYHHUKOB IJIA O6T>€KTI/IBI/138.'LII/II/I
PE3YJIbTATOB IIOUCKA,

COOTHOCHUTD ITOJTYYCHHBIC PE3YJIbTATHI ITOUCKA CO CBOEH JIE€ATEIBHOCTEIO.



Kommynukatusubie YY I

1. YMeHue opraHu30BbIBaTh Y4€OHOE COTPYAHUYECTBO M COBMECTHYIO JIESATEIBHOCTD C YUH-TEIEM
Y CBEpCTHUKAMHM; paboTaTh HHAWBUAYAJIHHO U B TPYIIE: HAXOIUTh 00IIee pelIeHHe U pa3penaTh
KOH(UIMKTBI HAa OCHOBE COTJIACOBAaHMs MO3WIMKA W y4éra HWHTEpecoB; (OpPMYIHpPO- BaTh,
apryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHUE.

O0OyYarOIMMIiC CMOKET:

OTIPE/IeTATH BO3MOKHBIE POJIA B COBMECTHOH JIEATEIBHOCTH;

Urpath OMPENENEHHYIO POJIb B COBMECTHOM AEATEIBHOCTH;

MPUHAMATB TO3UIIHIO COOECETHIKA, TOHUMAs ITO3UIIHIO IPYTOT0, Pa3IMIaTh B €T0 PEUH: MHE-HHE
(TOUKY 3peH¥s ), 10Ka3aTeNbCTBO (APryMEHTHI), (paKThl; TUMOTE3bI, AKCHOMBbI, TEOPHH;

OTIPEJIENATH CBOM JISUCTBHS M IEUCTBHS MAPTHEPA, KOTOPBIE CIIOCOOCTBOBAITH HIIU Tpe-

IS TCTBOBAJIM MPOLYKTUBHON KOMMYHHKAIIUH;

CTPOWTB TIO3UTHBHBIE OTHOIIECHHUS B Mpolecce yIeOHO! U TI03HABATEIBHON JeATENbHOCTH,;
KOPPEKTHO M apTyMEHTHPOBAHHO OTCTAaWBATh CBOKO TOUKY 3PEHHS, B IUCKYCCHH YMETh BBI- IBUTATh
KOHTPApTyMEHTHI, Tiepepa3supoBaTh CBOIO MBICIH (BJIaJICHHE MEXaHMU3MOM OJKBH- BAaJECHTHBIX
3aMeH);

KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABAThH OIIH-
OOYHOCTB CBOETO MHEHUSI (€CITH OHO TAKOBO) U KOPPEKTHUPOBATH €T0;

TnpeJIaraTh albTepPHATHBHOE PEIICHNE B KOHMIIMKTHON CHTYAIINH;

BBIIEIATH OOMIYI0 TOUKY 3pEHHS B AMCKYCCHH,

JOTOBAapUBATHCS O TIPABHJIAX M BOTIPOCAX JUTst 0OCYKICHHS B COOTBETCTBHH C TIOCTABIICH-HON
nepeJ rpyImnou 3aaadei;

OpraHU30BbIBATH YueOHOE B3aMMOICHCTBHE B IpyIme (OnpeaensTh oOmye Helu, pacipe-aeiTh
POJIK, AOTOBAPUBATHCS APYT C APYTOM U T. 11.);

YCTpaHATh B paMKax JMajnora pa3pbiBbl B KOMMYHHKAIUH, 00yCIOBICHHbIC HETOHUMAHHU-
€M/HETPUSITHEM CO CTOPOHBI COOECEHMKA 3a1a4H, (POPMBI HITH COACPIKAHHUS THAJIOTa.

2. YMeHHe 0CO3HAHHO HCIIOJIb30BaTh PEYEBbIE CPEACTBA B COOTBETCTBUH C 3a/a4eil KOMMY-
HUKAIUH JIJTsI BBIPAXKCHUSI CBOMX YYBCTB, MBICJICH U MOTPEOHOCTEH /sl TUITAHUPOBAHUS U PETY - JISIUU
CBOCH JIEATENbHOCTH; BJAJICHUE YCTHOM M MUCbMEHHOM PEUbl0, MOHOJOTMYECKON KOH- TEKCTHOM
peybIo.

OOyyarommics CMOKET:

ONpeJeNsATh 3a1a4y KOMMYHHUKAIIMU U B COOTBETCTBHU C Hell 0TOMpaTh peueBble CPeICTBa,;
OTOUpaTh U UCIOJIL30BaTh PEUEBBIE CPEJICTBA B MPOIIECCE KOMMYHHUKALMH C APYTUMUITIOABMU
(muaor B mape, B MaJIoi TpyIme u T. 11.);

MPEJICTABIAT B YCTHOM WM MUCbMEHHOM (hopMe pa3BEPHYTHIN IIIaH COOCTBEHHOM Jies-
TEJIbHOCTH;

COOTI0IaTh HOPMBI MYyOJTMYHON PEeUH, PETJIAMEHT B MOHOJIOTE U THCKYCCHU B COOTBET-CTBUU C
KOMMYHUKATUBHOM 3a/1auel;

BBICKa3bIBAaTh 1 000CHOBBIBATH MHEHUE (CY>KICHUE) U 3aMPaIllUBaTh MHEHUE APTHEPA BpaMKax
Jaora;

MPUHUMATH PELICHHE B XOJI€ AUaJIOTa U COTIIACOBBIBATH €T0 C COOECEeTHUKOM;

CO3[1aBaTh MMUChbMEHHBIE KIUIIMPOBAHHbBIE U OPUTHHAJIBHBIE TEKCTHI C UCTIOJIb30BAHUEM
HEOOXOTUMBIX PEUEBHIX CPE/ICTB;

UCIIOb30BaTh BepOaNbHBIE CPECTBA (CPEACTBA JOTHYECKOW CBSI3M) AT BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS,

UCIIONB30BaTh HeBEpOAIbHBIE CPECTBA UM HATIISTHBIE MAaTEPUANbI, TOATOTOBICHHBIE/
0TOOpaHHBIE O] PYKOBOJICTBOM YUUTEIS;

JIeNaTh OLEHOYHBIN BBIBOJ O JIOCTH)KEHHHU LIEM KOMMYHHKALMU HEMOCPEACTBEHHO MOCIE
3aBeplIeHNs KOMMYHHKATHUBHOTO KOHTAKTa 1 000CHOBBIBATS €T0.



3. ®opmupoBaHKe M Pa3BUTHE KOMIIETEHTHOCTH B OOJNACTH HCMOJIB30BaHHS HH()OPMAIHOHHO-
KOMMYHMKAIIMOHHBIX TexHonorui (nanee — MKT).
OOy4arommiics CMOXKET:

LIeJICHANPaBIEHHO UCKATh M HCIOJIb30BaTh MH(POPMALMOHHBIE PECYpPCHI, HEOOXOIUMBIE IS
peleHus y9eOHBIX U IPAaKTUYEeCKHX 3a71a4, ¢ momomibio cpeacts UKT;

BBIOMpATh, CTPOUTh M HCHOJIB30BATh aJEKBATHYI0 HMH()OPMAIMOHHYIO MOJETb Ui Mepenadn
CBOMX MBICJIEH CPEACTBAMH €CTECTBEHHBIX U (POPMAJIbHBIX SA3BIKOB B COOTBETCTBUM YCJIOBUSIMU
KOMMYHHMKAIIIH;

BBIICNIATh MH()OPMAIIMOHHBIA acleKT 3a/1aud, OTNepUpOBaTh JAHHBIMH, HUCIIOIB30BAaTh MOJEIbH
peuieHus 3a1a4u;

UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUMH (BKJIIOYas BBHIOOp a/€KBATHBIX 3aJade HHCTPY-
MEHTaJIbHBIX POTPaMMHO-aNNAPATHBIX CPEJCTB U CEPBHUCOB) ISl PEIIEHUST MHPOPMAIIMOHHBIX U
KOMMYHHKAI[MOHHBIX Y4eOHBIX 3a/1a4, B TOM YMCJIE: BBIYMCIECHUE, HAIMCAHNUE MU~ CEM, COUMHEHUH,
TOKIa710B, pehepaToB, CO3AaHNE IPE3ECHTALUN U 1. ;

HCIO0Mb30BaTh MHOPMALIMIO C YUETOM 3TUUECKHMX U MPABOBBIX HOPM;

co3faBaTh MH(GOPMAIMOHHbBIE PECypChl pa3HOro THUMA M JAJsS Pa3HBIX ayAUTOPHi, coOnoaaTh
MH(OPMAIMOHHYIO TUTUEHY U TpaBiiIa HH()OPMAIIMOHHOM O€30TaCHOCTH.

IIpeameTHbIe pe3yabTaThl

OOyyaromuiics MOIYYUT BO3MOXKHOCTH JJIsi (POPMHPOBAHUS CIEIYIOIIUX MPEIMETHBIX pe-
3yJIbTaTOB:

3HaHUA O NPUPOJE BAXKHEHIIMX (QU3MUYECKUX SABICHUH OKPYXkAOIIEro MUpa U MOHMMAaHHE CMbICIA
(U3MUECKUX 3aKOHOB, PACKPBIBAIOLIMX CBSI3b NU3YUCHHBIX SBJICHUI;

YMEHUsI IOJIb30BaThCsl METOJAMHM HAay4YHOTO MCCJIENOBAHUS SIBICHUH NMPUPOABI, MPOBO- AUTh
HaOJI0/IeHNs, MJIAHUPOBATh U BBINOJHATH HKCIEPUMEHTHI, 00padaThIBaTh pPE3yJbTa- Thl
U3MEPEHUH, MPEICTaBIATh PE3YIbTaThl H3MEPEHUH C IOMOIIBIO TaOHL, TpaUKOB U GopMy,
OOHapyXUBaTh 3aBUCUMOCTH MEXAy (H3MUECKUMM BEIMYMHAMHU, OOBACHATH MOJYyYEHHBIE
pe3ynbTaThl U JIENaTh BBIBO/bI, OLIEHUBATh IPAHUIIBI TOTPEIIHOCTEH pe3yib- TATOB U3MEPEHMUIL;
YMEHHS NPUMEHATh TEOPETUYECKHE 3HAHUS N0 (U3MKE Ha IMpPaKTUKe, peliaTh (u3nye- CKue
3aJjauu Ha IPUMEHEHUE TOTy4YeHHbIX 3HaHUH;

YMEHHS U HaBBIKU NPUMEHSTH IOJYYEHHbIE 3HAHUs Ul OOBACHEHUs NMPUHIMIIOB A€i- CTBUA
BKHEHMIINX TEXHUYECKUX YCTPOWUCTB, PEIICHHUs MPAKTUYECKUX 3a[ad MOBCEIHEB- HOM KU3HH,
obecrieueHuss 0€30MACHOCTH CBOEH KM3HH, PALMOHAIBHOTO HPHUPOJIONOIIb- 30BAHUS M OXPaHbI
OKpY’Karollen Cpeibl;

(dopmupoBaHue yOeK/IeHUsS B 3aKOHOMEPHOH CBS3M U IO3HABAEMOCTH SBICHUM MPHUPO- Jbl, B
00BEKTUBHOCTH HAay4YHOTO 3HAHMS, B BBICOKOW LIEHHOCTH HAyKH B Pa3BUTHU MaTepU- allbHOU U
JIyXOBHOM KYJIbTYpHbI JTHOJEH;

pa3BUTHE TEOPETUUYECKOTO MBIIIJIEHUS HAa OCHOBE (OPMHMPOBAHUS YMEHMH YCTaHABIHM- BaTh
(axThl, pa3nuyaTh IPUUUHBI U CIEACTBHUSA, CTPOUTh MOJEIH M BBIIBUTATh TMIIOTE3bI, OTHICKUBATbH
(bopMyIMpOBaTh J0KA3aTENbCTBA BBIJBUHYTBHIX THIIOTE3, BHIBOJUTH M3 3KC- MEPUMEHTAIbHBIX
(aKTOB 1 TEOPETUUECKUX MOIENeH (PH3NUECKUE 3aKOHBI;

KOMMYHHKATHBHBIE YMEHHS: JOKJIAABIBATh O PE3YJIbTaTaX CBOETO MCCIEN0BAHMS, y4a- CTBOBATh
B JJMCKYCCHH, KPaTKO ¥ TOYHO OTBEYaTh HA BOIIPOCHI, HCIOJIb30BaTh CIPABOUY-HYIO JIUTEPATYPY
U Ipyrue UCTOYHUKH MHPOPMALIIH.

BaxxHo!

MpeaMeTHble pe3ynbTaThl 06yYeHUs GU3nKe B OCHOBHOW LUKOJIE NPEeACTaBNEHbI B CO-
AEepP>XXaHWUM Kypca no TeMaM.



(I)OprI KOHTPOJIsA

B noco6uu npeararorcst mpuMepHbIE BAPUAHTHI UTOTOBBIX KOHTPOJIBHBIX PaboT K KypcaM(u3uKu
7 m 9 knaccoB, KOHTpOJIbHAs paboTa mo Teme «TemioBble siBIEHUS» (Kypc (U3MKU 8 Kiacca),
paspabotannbie B opmare OI'D U UCHONIB3yeMble aBTOpaMU MpU 0OyueHHW yua- mmxcs. Kaxapii
YUYUTCIb MOXCET BOCIIOJIB30BATHCA BapUaHTAMH, B3SATBIMU W3 APYI'HUX [MOCOOMH MM COCTaBJIEHHBIMHU
CaMOCTOSITENIBHO.

Hrorosas konTposabHas padora no gpusukes
dopmate OI'D (7 kaace)

1. Kaxoe 13 nepevnciieHHbIX HIKE CIIOB 0003HaYaeT Gpusnueckoe spineHne?
1) cBunen 3) amomuHmit
2) KumeHue 4) xapaHgant

2. JlniHa, II0ma b, 006EM — 3T0

1) kauecrBa Tena

2) pusHyecKHe CBOWCTBA Tena

3) QusHUECKHEe BETMUMHBI, XaPAKTEPU3YIOLIME PasMePhI Tejla
4) BelecTBa, U3 KOTOPBIX COCTOUT TEJIO

3. K (usnudecknm Temam OTHOCHTCS
1) mosoxo 3) caxap
2) riuua 4) meoKu

4, Onpenenunre mpeaea U3MEPEHH MEH3YPKH (pHc. 1), eHy AeneHus U 00b-EM
KHUJIKOCTH, HAJTATOH B MEH3YPKY.

1) 40 mur; 1 mit; 32 M

2) 40 mum; 1 mut; 33 Mt

3) 40 mur; 2 mut; 34 Mt

4) 40 mum; 2 mut; 32 Mt

5. [Ipu HarpeBaHUK CBUHIIOBOTO [IAPHKA

1) yBenmumBaercs 00bEM MOJIEKYJI CBHHIIA

2) yBEIMYMBAETCS CPEHEE PACCTOSHUE MEXKIY MOJEKYIaMH
3) yMenbmiaeTcst 006EM MOJIEKYJI CBHHIIA

4) yMeHbIIAeTCs CPeIHee PACCTOSHIE MEKILY MOJICKYJIAMI

6. Paccuuraiite CKOPOCTb paBHOMEPHOT'O ABMIKCHUSA BO3AYIITHOTO [IapUKa, €CJIN 3a 1,5 MHUHOH

nposeren 540 m.
1) 15m/c 3) 54 m/c
2) 6 m/c 4) 10 m/c

7. Uto npoHCXOINT C TENOM, Ha KOTOPOE He ACHCTBYIOT Apyrue Tesa’?
1) Ecut 0HO JBHTanock, TO OCTAHABIHBAETCS

2) Ecnu OHO HAXOJUTCS B TIOKOE, TO PUXOIHUT B JBIKEHUE

3) Ono 1160 MOKOUTCS, THOO ABUKETCS PABHOMEPHO U IPSIMOIMHEHHO
4) TIpaBWJIBHOTO OTBETA HET



8. VcranoBure cooTBeTcTBHE MEXAy mpuOOpaMu ¥ (DH3MYECKUMH BEIMYHHAMH, KOTOPBIC OHU
m3MepstoT. K kak1oi Mo3UIMU U3 MEpBOTO CTONIONA MOAOEPUTE COOTBETCTBYIOLIYIO MO3U- IHIO U3
BTOPOTO.

IIpudopsi Dusnyeckne BeTHYHHBI
A) Becbr 1) Cuna
b) lunamomerp 2) CkopocTh
B) Maunometp 3) Macca
4) O6BEM

5) JaBnenue

3anuiuTe B TaONUIy BhIOpaHHBIE HU(PBI O] COOTBETCTBYIOIMMH OYKBaMH.

A | b B

9. Kopooka 06sémom 30 1 45 1 20 cm 3anosHeHa caxapoM-padunanom. Ero macca 43 200 r. Uemy
paBHA IUNIOTHOCTH caxapa?
OtBer: r/emS,

10. Yemy paBen MOIyiIb CHIIBI TSKECTH, ASHCTBYIOMIEH Ha Memok kaprodens maccoi 50 kr?1) 50 H
3) 5000 H

2) 100 H 4) 500 H

11. B Ganky BbIcOTOI 25 CM T0BEPXY HAIUTO MAIIMHHOE Macio. [JIOTHOCTh MalIMHHOTOMACIIA

pasna 900 KF/M3. Kaxoe naBieHne 0HO OKa3bIBaeT Ha JHO OaHKH?
OrTBer: kl1a.

12, Kakue sKkcrepruMeHThI, H300paKEHHBIE HA PUCYHKE 2, CBUIETEILCTBYIOT O IEHCTBHMH 3a-KOHA
ITackansa?

N2 N3 Ne 4
Puc. 2. Pa3nuunble 3KCIIEPHMEHTHI

D) Nel; No2 3) N 1 Ne 4
2)Nel; Ne3 4) No 3; Ne 4

13. Haiinure Moaynb apXuMEIOBOM CHITBI, KOTOpast Oy/eT IeHCTBOBATh HA MPAMOPHYIO ILIA-TY
pasmepom 11 0,51 0,1 M, mONTHOCTBIO MOTPYKEHHYIO B BOALY.

1) 1000 H 3) 500 H

2) 100H 4) 10 xH



14. Beruucnure paboTy, KOTOPYIO IPOM3BOIMUT Ca0BOJ, TIPUKIIA/IBIBAS K TAUKE C 3eMIIEHCHITY,
MOJTyJTb KOTOpOH paBeH 25 H, n mepementas e€ Ha paccrosaue 20 M.

1) 25 Ix 3) 0,5 kJIx
2) 50 kJIx 4) 50 Jlx
15. Porvar (puc. 3) HaXoaUTCS B PABHOBECHHUIION A B
neucTBueM JBYX cuil. Monynb cunbl F1 = 6 H. Uemy A
paBeH MOIyJb CHIBI F2, eciiu aiMHa phlua-ra paBHa
25 cM, a miedo cuibl F1 cocrasi- et 15 em? Fl‘l’
1)01H
2)36H =
3)OH Y
4)12H Puc. 3. Ppruar
OTBeThbI

Nesapanus 1123|4567 8 9 (10| 11 |12 |13 | 14|15
Otser 2 | 3| 43| 22| 3|315/16| 4 2250 2| 3| 3] 3

Kpurepuu onenuBanus
3amanmst Ne 8, 9, 11 onermBatrorcst B 2 6aiia, a octansable — B 1 6amt. Mroro 3a padory:18
0aoB.

Onenka «2» «3» «4» «5»
Jlnamna3oH 6ayuioB 0—7 8—11 12—15 16—18

KontpoabHas padora mo teme «TemnoBbie siBJeHHUSD» B
dopmare OI'D (8 kiacc)

Bapuanm 1

1. Braromaps kakomy BHy Teruionepenadn (MPeUMyIIECTBEHHO) B JICTHUH JIeHb HAarpeBaeT-csi Boa
B BoJoémax?

1) KonuBekuus 3) UznyueHue

2) TemIonpoBOJHOCTh 4) KoHBeKIUs ¥ U3JTy4eHHE

2. Merammdeckuii Opycok Maccoii 400 r marpesatot ot 20 10 25 1C. Onpenenute yaeib- HyIO
TEIUI0EMKOCTh METalIa, U3 KOTOPOTO U3TOTOBJIEH OPYCOK, €CJIM Ha €r0 HarpeBaHue 3aTpa- TUIU
KOJIMYECTBO TEILIOTHI, paBHOE 760 JIk.

1) 0,38 Ixx/(kr - 1C) 3) 380 Ix/(xr - 1C)

2) 760 x/(xr - 1C) 4) 2000 JIx/(xr - 1C)

3. Kakoe KOIMYECTBO TEILIOTHI MOTpedyeTcst 1is rwianenus 40 r 6enoro 4yryHa, HarpeTo- To 10
TeMIepaTypbl INJaBlieHUs? YjaenbHas TEIJIOTa IUIaBieHUs Oejoro 4yyryHa paBHa 14 - 104
JIK/KT.

1) 3,5 xJIx 3) 10 x/Ix

2) 5,6 kJIx 4) 18 xix



4. Ha pucynke 1 u300paxéH rpaduk 3aBUCUMOCTH TEM-

nepaTypsl HadTalMHA OT BpeMeHM npu ero Harpeanuu u AT, °C 4
OXJIXK/ICHNU. B HavajabHBII MOMEHT BpeMeHHM HapTaauH Ha-
xoauics B TBEpAOM cocTtosiHuM. Kakas u3 Touyek rpaduxa 2 3 5 6
COOTBETCTBYET HauaJly OTBEp/IeBaHUs HaTammHa? -
1)2 2)4 3)5 4)6 1
>
t, MMH
5. OTHOCHTE BHAS BIAKHOCTD BO3/IyXa B IIOMEIICHHH paB-Ha 60
%. Pa3HOCTH B MOKa3aHUSIX CYXOTO U BJIAXKHOTO TEPMO- METpa Puc. 1. I'padpux 3aBrcHMOCTH
coctapmsieT 4 1C. Mcnomnb3ys MCUXpoMeTpuuecKyro Ta- omuity (puc. TEMIIEPATY bl HApTATHHA
2), OTpeIeITUTe MOKa3aHUue CYyXOro TePMOMETPA. OT BPEMEHHU TIPU €T0 HArPeBAHUH

U OXJIAKICHUU

Ileuxpomerprueckasn Tabaunua

Ilokasa- | PasnocTs noxasammif cyxoro u BJIAXKHONO TepMOMeTpa
HEX €550~ 1 0 1 2 3 4 5 6 7 8 |9
wncyo- 70 [ 1 2 [8 [ 4[5 67 8]
metpa, °C OTHocHTeNbHAS BAAXKHOCTH, %

10 100 88 [ 76 | 65 | 54 [ 44 [ 34 | 24 [ 14 | 5
12 100 89 | 78 | 68 | 57 | 48 | 38 | 20 | 20 |11
14 100 89 [ 79 | 70 [ 60 | 51 | 42 | 34 | 25 |17
16 100 90 | 81 | 71 | 62 | 54 | 45 | 87 | 30 | 22
18 100 91 |82 [ 73 | 65 | 56 | 49 | 41 | 34 |27
20 100 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37 | 30
22 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34

Puc. 2. llcuxpomerpuueckas Tabmia

1)181C  2141C  3)101C  4)61C

6. Uemy pasen KII/I nmapoBoii TypOMHEI, €CIIH IOJIYYECHHOE €0 KOIMYECTBO TemIoTsl pasro 1000
M]Ix, a monie3nas pabora cocrasisier 400 M [x?
1)4% 2)25% 3) 40 % 4) 60 %

7. YcraHOBUTE COOTBETCTBHE MCKIY (bH?»PI‘ICCKI/IMI/I BCIIMYMHAMH U (bOpMy.TIaMI/I, II0 KOTO- PbIM
OTH BCJIWYHHBI OIIPCACIIAIOTCA. K Ka)K,HOﬁ o3 M3 IMCPBOIo CTOJ'I6LI8. HOI[6epI/ITC COOT-
BCTCTBYIOIIYIO ITO3UIIUIO U3 BTOPOTO.

Dusnyeckne BeTHYHHDI Dopmy.Jibl
A) KonmuecTBo TEII0TH, HEOOX0AUMOE I Mapooo- Q
pa3oBaHUs )KUIKOCTH )m
b) YaenbHas Temiora cropaHus TOILTHBA 2) gt
B) KonnyectBo TemnoTsl, BbIAENIEMOE MPH OXJNaXkIe-HUH 3) cmAt
BEIIECTBA

4)Q

mt
5)Lm

3anuumre B TaOMMIly BBIOpaHHBIE LU(PHI O] COOTBETCTBYIOLIMMH OyKBAMH.

A| b | B




8. B crakau kanopumerpa, comepxantiii 177 r BOfbI, OMYCTUIH KYCOK JIbJa, MMEBIIHi TEM- [IEPATypy
0 1C. Hauanbhas Temmeparypa kajgopumerpa ¢ Bogoi paBaa 45 1C. ITocie Toro kak Bech JIEN pacTasi,
TemIiepaTtypa Bojbl U Kajnopumerpa crana paBHoi 5 1C. Onpenenure maccy Jipaa. TemnoéMKOCTbO
KaJlopuMeTpa npeHeOpedb. Y aenpHas TermioéMKocTh Boabl paBHa 4200 [Lx/(kr - 1C), ynenbHas
terioTa rasseHus JIbaa — 330 kJx/kr.

Otsert: KT.

Bapuanm 2

1. B MerammmueckoM CTepikHE TEIUIoNepeaua OCYIIECTBIAETCS IPEMMYIIIECTBEHHO ITYTEM
1) uznyyenus 3) TemIoNpOBOAHOCTH

2) KOHBEKIIUH 4) u3nyueHnst ¥ KOHBEKI[UH

2. Jlnst HarpeBaHusl amrOMHHKEBOro Opycka maccoir 100 r ot 120 mo 140 1C morpeboBanoch
KOJIMYECTBO TEIIOTHI, paBHOe 1800 J[k. Onpenenurte MO 3TUM JaHHBIM YIENBHYIO TEIIOEM- KOCTh
AITFOMUHHUSL.

1) 0,9 ix/(xr - 1C) 3) 360 JIxx/(xr - 1C)

2) 9 JIx/(xr - 1C) 4) 900 Ix/(xr - 1C)

3. Kakoe KOIMYECTBO TEILIOTHI BBIAEIUTCS MPH KPHCTaIM3amuu cepebpa maccoi 10 T, ec- mm
cepeOpo HAXOAUTCS TIPU TEMIIEpAType TUIaBIeHus? Y aenbpHas TEIIoTa IIaBJIeHus cepedpa paBHa 88
KJK/KT.

1) 880 000 JIx 3) 880 Ix

2) 8,8 xJIx 4) 88 xJIx

4, Ha pucynke | mpenacrasicH rpaduK 3aBUCHMOCTH TEM-
nepatypsl 3Qupa OT BpeMEHHU TIPU €r0 HArPEeBaHUU M OXJIaX- ICHUH.
B HavanbHbIl MOMEHT 3(Up HAXOAWICS B JKUIKOM COCTOSHHHU.
Kakas Touka rpaduka COOTBETCTBYeT Hayally Ipolecca
kuneHus dupa’?

11 2)2 3)5 4)6

t, MHH
5. C nomomipi0 ncuXpoMeTpuueckoil Tadiuupl (puc. 2) Puc. 1. I'padpuk 3aBrcuMOCTH
ONPENIENTUTE MOKA3aHUS BIAXKHOTO TEPMOMETPA, €CIIH TEMIIE- paTypa TemIeparypsl sgupa
B noMeuieHuu paBHa 16 1C, a oTHOocuTenbHas BiaXk- HOCTh  OT BPCMCHH IIPH €TO HArpCBaHUM
BO3.yXa cocTapisieT 62 %. Y OXJIAKICHUN

Ilcuxpomerpuueckan Tabanua

IToxasa- PaanocTs nokasanmuif cyxoro 1 BJIa>KHOro TepMOMeTpa
et et [ 1 2 3 4 5 6 7 8 |9
wacyxo o 11 [ 3 845 ]e]7]68]
metpa, °C OrHocuTeNbHAA BAAXKHOCTH, %

10 100 88 | 76 | 65 | 54 | 44 [ 34 | 24 [ 14 | 5
12 100 89 | 78 [ 68 | 57 | 48 | 38 | 29 | 20 |11
14 100 89 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17
16 100 90 | 81 | 71 | 62 | 54 | 45 | 37 | 30 | 22
18 100 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27
20 100| 91 | 83 | 74 [ 66 | 59 | 51 | 44 | 37 | 30
22 100 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34

Puc. 2. Tlcuxpomerpudeckas Tabnmua

1)20 1C 2)221C 3)121C 4)161C



6. PaGouce Te0 TEMIOBOW MAIIMHBI TOMYYHIO OT HATPEBATENSA KOJMYECTBO TEIUIOTHI, paB- Hoe 70
kJlx. [Ipu 5TOM XONOMUIBHUKY MEepeaHo KOJIUYeCTBO TEIoThl, paBHoe 52,5 kJx. KIIJ[ Takoil MamHbl

paBeH
1)1,7% 2) 17,5 % 3) 25 % 4)>100 %

7. YcraHOBUTE COOTBETCTBHE MEXIY (PU3MUCCKUMH BEIMYMHAMH U (OPMYJIaMH, MO KOTO- PhIM
9TH BEIMYMHBI omnpeaenstorcs. K kaxaol mo3unuu W3 MmepBOro Crojidna Moad0epuTe COOT-
BETCTBYIOIIYIO IIO3ULIHAIO U3 BTOPOTO.

dusnyeckne BeJIHYHHbI Dopmy.Jibl
A) KonnuecTBo TEMI0ThI, HE0OX0AUMOE IS Tapo0d- Q
pa3oBaHUs )KUJKOCTU Dm
b) VnensHas Tennora miaBieHus BEIIECTBA 2)Lm
B) KonnyectBo TemnoTsl, BblaensSeMOe MPH OXJNaxae-HUH 3) qat
BEIECTBA

4 Q

mt
5) cmAt

3anuiuTe B TaONHUIy BhIOpaHHBIE MU(PBI MO COOTBETCTBYIOIUMH OYKBaMH.

A | b | B

8. TBEpuplii HadTaNMH HAXOAUTCS B TEIUIOM30IMPOBaHHOM cocyze mpu Temmeparype 80 1C. B cocyn
HAJIMBAIOT paciuiaBieHHbI Hadramua mMaccod 600 T, HavyanmbHas Temmeparypa kotopo-ro paBHa 100 1C.
C HeKoTOporo MOMeHTa BpEMEHHU KyCOUKH HadTalanHa B COCyJe MEepecTatoT MJIaBUThCS, a Macca
xuakoro HadramuHa craHoBuTcs paBHoi 700 r. ITo pesympTaram 3TOr0 SKCIEPUMEHTA ONpPEICTHTE
VICNBHYI0 TEIIOEMKOCTh JKHMAKOTO HadTaanHa. YIenbpHas TeIioTa IUiaBieHHus HadramuHa paBHalS0
kJx/kr, a ero Temmneparypa miasieHus — 80 1C.

OtBerbl Bapuanr

1
Ne saganus 1 2 3 4 5 6 7 8
OtBert 3 3 2 3 2 3 513 ~ 0,085 kr
Bapuant 2
Ne saganus 1 2 3 4 5 6 7 8
1250
OTtBeT 3 4 3 2 3 3 215 To/(xr - 1C)

Kpurtepun onenuBanus
3amanne Ne 7 ounenuBaercs B 2 Oanna, 3aganue Ne 8 — B 3 0anna, a ocTaubHbIC 3a1a-HUs — B 1
6am1. Utoro 3a pabory: 11 Gansos.

Onenka «2» «3» «4» «5»
Jlnamazon 6ayuioB 0—4 5—6 7—9 10—11




HrtoroBasi KOHTpOJIbHasi padoTa mo ¢u3uke B
¢dpopmate OI'I (9 kaacc)

1. VcranoBute cooTBeTCTBHE MEXIY (PU3MUCCKUMH MOHATHAMU M MX TPUMEPAMH, MO KOTO- PBIM
9TH BEJIMYMHBI omnpexaenstorcs. K kaxaol mo3unuu W3 MepBOro crojidna MoadepuTe COOT-
BETCTBYIOIIYIO IIO3ULIHIO U3 BTOPOTO.

@dusnyeckne NOHATHSA A) IIpumepsl

®usnueckas BenuurHab) 1) UneprmanbHas cuctemMa oTcuéra

®uzuyeckoe siBieHue B) 2) Beem Temam 3emuist BOIH3M CBOCH MOBEPXHO-CTH
DusnyecKuil 3aK0H CO0O0MIaeT OAMHAKOBOE YCKOPEHHE
(3aKOHOMEPHOCTB) 3) Msiu, BBIMYIIEHHBIHA U3 PYK, MAJAeT HA 3EMITIO0

4) CexkyHuomep
5) Cpenusist cKOpOCTh

3anuiuTe B TaONUIy BhIOpaHHBIE HU(PBI O] COOTBETCTBYIOIMMH OYKBaMH.

A| b | B

2. Teno mBuxetcst BOoib ocu X. Ha pucynke 1 mpezcrasieH rpaduk 3aBHCUMOCTH KOOP/IH- HATHI X
3TOrO Teja oT BpeMeHH t. JIBikeHHto ¢ HanbObIIEH 0 MOAYJIIO0 CKOPOCTBIO COOTBET-CTBYET Y4aCTOK
rpaduka

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

3. Ha pucynke 2 u300paxkeHbl BEKTOP CKOPOCTH 1 ABIKYIIErocs Tena (MaTepHalbHON TOY- KH) U
BEKTOp Ciibl F , meiicTByromel Ha Teno, B HEKOTOPBI MOMEHT BpeMeHH. BekTop mMImysb-ca Tena B 3TOT

MOMEHT BPEMEHH COHATIPABJICH BEKTOPY, 0003HaYeHHOMY I (POt
11 2)2 3)3 4)4

4. ]Ipa Tena, pacroioKeHHbIE BHICOKO HAJl 3eMJIEH Ha OJHOW BEPTHKAIHM HA PACCTOSIHUU2 M IPYT
OT Jpyra, HAYMHAIOT OJJHOBPEMEHHO CBOOOIHO MajaTh BHU3 Oe3 HauanbHOUM ckopoctH (puc. 3). Kak Oyzet
U3MEHSTHCS PAaCCTOSHUE MEXY TellaMu BO BpeMsl ux majaeHusi? Cuuraiite, 4To HU OJTHO TeJO emé He
ymaino Ha 3emir0. ConpoTHBIIEHHE BO3/yXa IPEHEOPEKUMO MaJIO.

1) Paccrosiure Mexry Teamu OyeT YBeINIHBATECS

2) Paccrostnue Mex 1y TenaMu Oy1eT yMEHbIIATHCS

3) Paccrosinue Mex 1y TesaMu He OyI1eT M3MEHSTHCS

4) PaccrosiHue MKy TeJaMu OyjieT CHaYala yMEHBIIATHCS, @ 3aTeM He OYeT M3MEHSThCS

X, M Vpoonsccnnans .

U g
8 -
D A
() I 4 S Pl :
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5 Bl | C F
4
/ E
0% 1 2 3 4 ;¢ X
¢ KOOPZIMHATEI X T€JIa OT Puc. 2. Bektop cKOpoCcTH

BpeMeHH JBUXKYIIETOCs Tela
Puc. 1. I'padux 3aBUCUMOCTH (MaTepy-aIbHON TOUKH) U



BEKTOP CHJIBL, ACHCTBYIOIIEH Ha
TEJIO

Puc. 3. CBoOonHoemaieHue
JIBYX Tell




5. Ha pucynke 4 npejcraBieH rpaduk 3aBUCUMOCTH KOOPAUHATHI X OT BpeMeHH t s Tena,
JIBUKYILETOCS BJIOJIb OCH X.

X, M A

~

( -
0 ’l ,: ]3\7/, C

Puc. 4. T'paduk 3aBHCUMOCTH KOOPAUHATHI X
OT BpeMeHH t 171 Tena, ABMKYIIErocs BAOIb OCH X

e e e - .-

Ucnonw3ys nannbie rpaduka, BEIOEpUTE U3 MPEIOKEHHOTO MEPEUYHSI 06a@ BEPHBIX
YTBEPKACHUS. Y KaKUTE UX HOMEPA.

1) Mouynb nepemelienns teia 3a Bpems ot 0 110 {3 paBeH HyITO

2) B MOMEHT BpeMeHH 11 TENo MMEN0 MAaKCHMAJIBHOE YCKOPEHHUE

3) B MomeHT BpeMeHH t; Telo MMeN0 MaKCHMAIBHYFO 10 MOIYIII0 CKOPOCTH

4) MowmeHT BpeMeHH t3 COOTBETCTBYET OCTAHOBKE TeJIa

5) Ha yuactke BC Tejo JBHTaoch paBHOMEPHO

6. Msiu maccoii 100 r OGpociiin BepTHKAILHO BBEPX € MOBEPXHOCTH 3eMiIH. [T0JHABIINCH HABBICOTY
2 M, MY HayaJl IaJaTh BEPTUKAIbHO BHU3. Ha Kakoli BBICOTE OTHOCUTENIBHO 3€MIIM €0 MOWMaIH, €CIIn
M3BECTHO, YTO B ATOT MOMEHT €ro KuHeThu4eckas sHeprus opua pasHa 0,5 [Ix? ConmpoTuBieHneM
BO3/IyXa IMpeHeOpeyb.

1)2wm 2)15m 31m 4)05m

7. Tlpu npoBeIeHUH FKCIIEPUMEHTA UCCIISI0BAIACh 3aBUCHMOCTh TIPONICHHOTO TEJIOM IMy-TH S OT
Bpemeni . ['paduk noaydyeHHON 3aBUCUMOCTH MPUBEJIEH HA PUCYHKE 5.
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Puc. 5. T'padux 3aBUCUMOCTH TIPOMIEHHOTO TEIOM MYTH S OT BpeMeHH t



Bribepure 0éa BEpHBIX yTBEPKACHUS, COOTBETCTBYIOLIMX PE3YJIbTaTaM 3THX U3MEPEHHU.

Vkaxute ux HOMepa.
1) Ckopocts Tena paBHa 5 m/c
2) Yckopenue Tena paBHo 2,5 w/c?
3) Teno mBuKETCA PABHOYCKOPEHHO
4) 3a BTOpYIO CEKYH/Y IIPOHIEH MyTh 5 M
5) 3a maTyio cexyHjy NpoieH myTh 25 M

8. Ha pucyHnke 6 moka3aHbl TOHKas pacCEMBAO-IIast
nuH3a, €€ riaBHas onrtuyeckas ocb 0102, X0A Jyya
cBera AA142 (10 ¥ TOCHE JHMH3BI), @ TAKKE MpsMast
C(Cy, mpoxopsmias 4epe3 ONTHYECKUN IEeHTp JHUH3bL. B
KaKoi n3 0003HAYECHHBIX HA PUCYHKE TO-YEK HAXOJUTCS
(okyc muH3bI?

1) B touke O

2) B Touke 2

3) Brouke 1

4) Hu B 01HOM 13 yKa3aHHBIX TOUEK

9. Anb(a-yacTuia COCTOMT U3
1) 1 nporona u 1 ueiiTpona
2) 2 IPOTOHOB U 2 3JIEKTPOHOB

gl 0,

Puc. 6. Xon nyueii cBeTa B TOHKOI paccen-
BaroIIel JUH3E

3) 2 neiiTporoB u 1 mpoToHa
4) 2 MPOTOHOB ¥ 2 HEHTPOHOB

10. Ha ypoke ¢usnku yuurens MpoIeMOHCTPUPOBAI CIIEIYIONINE IKCIIEPUMEHTHI. [Ipr cBO- GoIHOM
MaJeHNH C HEKOTOPOW BBICOTHI KaMeIleK JOCTUTAeT TMOBEPXHOCTH Moja OBICTpee MO CPaBHEHHUIO C
népblikoM. B cTexinsiHHON TpyOKe ¢ OTKayaHHBIM BO3AYXOM M KaMelleK, U IME- PhIIMIKO MaJaioT

OJHOBPCMCHHO.

Kakyto(ue) runote3y(bl) MOTYT BBIIBUHYTh YUSHHKH Ha OCHOBAaHWM 3THUX HaOMOAeHUI?A.
Yckopenue, coobmaemoe 3eMIEl Temy, 3aBUCUT OT MacChl Tea.
b. Hanmuuue atmocdeps! BiuseT Ha cBOOOJHOE MaJ€HUE TE.

1) Tomeko A
2) TobK0 b

3)uA,ub
4)uu A, v b

11. Vuenuk npoBEn cepuio SKCIEPUMEHTOB TI0 M3YYCHHUIO CHIIBI YIPYTOCTH, BO3HHUKAFOIICH MpH
MO/IBEIIMBAHUU TPY30B PA3HON MACChI K PE3MHOBBIM IIHYPaM pa3HOM AJIHHBI M TOJIIUHBL Pe3ynbTaTsl
HPSIMBIX M3MEPEHUI MAcChl Tpy3a M, THaMeTpa MOMepPeIHOro ceueHus IHypa d,ero nmepBoHaYaIbHOM
amusbl lo u ymuaenus (I-lo), a Takke KOCBeHHbIE M3MepeHHs KOd(hdu- 1ueHTa KECTKocTh K

npeaACTaBJICHLI B Ta6n1/1ue .

3Kcnepﬁ‘;ema m, Kr d, mm lo, em (IHo), em K, Hm
1 0,5 3 50 50 100
2 0,5 5 100 3,6 140
3 0,5 3 100 10,0 50
4 1,0 3 50 10,0 100




Bribepute U3 npeayiokeHHOro NEepeyHs 06 BEPHBIX YTBEPKAEHUSA, KOTOPbIE COOTBETCTBY-IOT
pe3ysbTaraM IPOBEAEHHBIX IKCIIEPUMEHTANIBHBIX U3MEPEHUI. Y KaXKHUTE UX HOMEDA.

1) Tlpu yBeNUYEHNH JUTHHBI IHYPA €r0 KECTKOCTh YBETMYMBACTCS

2) Tlpu yBenMUeHMH TOMUHBI IIHYPA €r0 KECTKOCTD YBEIMUHBACTCS

3) VumHeHue uiHypa He 3aBUCHT OT €r0 EPBOHAYATBHOM JUTHHBI

4) XKécTkoCTh MIHYpa HE 3aBUCUT OT MACCHI MOJBEIINBAEMOTO TPy3a

5) ViimHeHue mHypa 3aBUCUT OT YIIPYTHX CBOWCTB MaTepyaa, U3 KOTOPOTro H3rOTOBJIEH
MCCIIeyeMblii 00paser

Hpouumaitme meKcm u 6blnoONHUEm 3a0anue

N3yuenue cnekTpoB

Bce Harperble Tena M31ydaroT 3J€KTPOMAarHUTHbBIE BOJHBL. YTOOBI IKCIEPHMEHTAIbHO HC-
CJIEI0BATh 3aBUCHUMOCTb HHTEHCUBHOCTH U3JTyYEHHs OT AJIMHBI BOJIHBL, HEOOX0AUMO:

1) pasioxuTh U3JIyUYEHUE B CIEKT;

2) WBMEPUTD PaCTIpe/ieiCHIE SHEPTHH B CIIEKTPE.

JIi1st monTy4eHus U UCCIIeJOBaHUS CTIIEKTPOB CIIy)KaT CIEKTpalbHbIE annapaTbl — CHEKTPO-Tpadbl.
Cxema mpusMeHHOTo crektporpada mpencraBieHa Ha pucyHke 7. Mccnemyemoe u3ny-yeHue mocTynaer
cHaudajia B TpyOy, Ha OJHOM KOHIIE KOTOPOH MMeeTCs LIMpMa C y3KOH IIeiblo, a Ha IpyroM —
cobuparomas nun3a Li. [llens naxogutcs B dokyce munH3b1. [loaToMy pacxomasi- muics CBETOBOM
My4OK, TOMAJAr0INi Ha JIMH3Y U3 IIEIH, BBIXOJUT U3 He€ MapalljielIbHbIM Iy4YKOM U MaJaeT Ha
npusmy P.

DHoneToBbIi

Puc. 7. Cxema npu3MeHHOTO0 criekTporpada

Tak kak pa3HBIM YacTOTaM COOTBETCTBYIOT Pa3jIMUHbIE MOKA3aTeNU MPEIOMIIEHHS, TO U3 IPU3MbI
BBIXO/IAT MapasuieNbHble MyYKH Pa3HOro 11BeTa, He COBMAJAoIIUe MO HarpaBiaeHu0.OHM NaJalT Ha
muH3y L2. Ha pokycHOM paccTOSHUM OT 3TOM JIMH3BI pacroJiaraercsi 3KpaH, MaTOBOE CTEKIJIO MIIU
¢otomnactunka. JIunza Lz dokycupyer mapamienbHble IyyKH JIydeil Ha 3KpaHe, U BMECTO OJHOTO
1300pakeHus LIeNU MOoJydyaeTcs Lenblil psaja u3oopaxenuid. Kax- noi yactore (TouHee, y3KOMYy
CIIEKTPAJIbHOMY MHTEpBaJly) COOTBETCTBYET CBOE M300pakeHHe B BUJE IIBETHOM moiocku. Bee atn
n300pakeHUs] BMECTe M 00pa3yloT CIEKTp. DHEeprus M3Jly- YeHHs BbI3bIBAET HarpeBaHue Tela,
MIOATOMY JIOCTATOYHO M3MEPHUThH TEMIIEPATypy Tela M MO HEH CYIUTh O KOJIMYECTBE MOIVIOMIEHHON B
€IMHULY BPEMEHHU JHEpruu. B kadecTBe UyBCTBH- TEIBHOIO 3JIEMEHTAa MOKHO B3ATb TOHKYIO
METATMYECKYO IUIACTHHY, TOKPBITYIO TOHKHM CJI0-€M Ca)kKH, M [0 HarpEeBAHHIO IIACTUHBI CYAUTH 00
SHEPrUM U3JIy4EHUS B JaHHOM 4acTH CIEK-Tpa.



12, Paznoxenue cBeTa B CIICKTP B armapare, ©300pakEHHOM Ha PUCYHKE 7, OCHOBAHO Ha
1) siBneHMM IHECTIEPCHE CBETA

2) ABIICHUU OTPaXKEHHs CBETA

3) ABJIEHUH TIOTJIONIEHHS CBETA

4) cBOMCTBAX TOHKOM JIMH3BI

13. /IBa cBuHIOBBIX mapa Maccamu My = 100 r u Mz = 200 r ABIKYTCS HABCTPEUY APYT APYTY CO
ckopoctsimu V1 = 4 m/c u V2 = 5 mM/c. Kakylo KHHETHYECKYIO SHEPTHIO OYAYT UMETh IIaphI IOCIIE X

a0COJIIOTHO HEYIIPYTOTO COyAapeHus?
Otsert: Jx.

14. Teno maccoii 5 KT ¢ MOMOIIBIO KaHATA HAYMHAIOT PABHOYCKOPEHHO MOHUMATh BEPTH-KaIbHO
BBepx. Ha kakyto BEICOTY OBUT IOJHSAT IPy3 32 3 ¢, €CIH CHJIa, ISUCTBYIONIAs Ha KaHaT,paBHa 63,3 H?

OrtBerT: M.

OT1BeTbI

Ne sapanus 1 2 3 4 S 6 7 8 9 (10 | 11 | 12 |13 | 14
OtBer 532| 4 1 3 |15 2 | 14| 2 4 2 | 24| 1 |06 12

Kpurepuu ouennBanus
Baganmng Ne 1, 5, 7, 11 onenuBarorcs B 2 0anna, 3aganus Ne 13, 14 — B 3 Gaia, a ocTaib-HbIE 3aJaHUA

— B 1 6am1. Utoro 3a paboty: 18 6anos.

Ouenka «2» «3» «4> «5»
Jlnamna3oH 6ayuioB 0—7 8—11 12—15 16—18




TemaTtnueckoe HJIaHIrIPOBaHl/Iel

7 kaace
[lnanupyembie pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe1bHOM
Npo-rpaMMBbl OCHOBHOT0 0011ero 00pa3oBanus (B COOTBETCTBHH C
droce
Tema OcHoBHOE IMeneBas VHuBepcaibHbie yuedubie aeiicraus (YY) Hcnonb3oBanue
cofiep:KaHue YCTaAHOBKA YpoOKa o0opynoBaHus
H MeTanpeameTHbie
l;gﬂxl(:::::)i pe3yJbTaThl: JIMYHOCTHBIE
pesy peryJIiTUBHBIE, pe3yIbTaThl
KOMMYHHKATHBHBI
e’
Mo3HaBaTeJbHbIE
Paznea 1. BBEAEHHUE (5 u)
Jlabopatopnas | [IpaBuna moms- Hayuutsb n3me- Ymems: nzmepsatb Perynarusnbie: mia- | CamocrodrenbHOCTh B | JIMHEliKa, IeHTa
pabota Ne 1 30BaHMA JIMHEW- | PATh AJMHY IPU | JUIMHY IPX IOMOILIM | HUPOBATh CBOM JEH- NpHOOPETEHNH HOBBIX | MEpHasi, U3MepH-

KOM, M3MEpH-
TEJIbHBIM IUITHH-
IpoM
(MEH3ypKOii) 1
TEPMOMETPOM.

3anuce pe3yib-
Tata U3MEPEHUI.

Onpenenenue
MOTPEIIHOCTH
HU3MEPEHHUI.
JIaGopatopHas
pabora Ne 1.
«3mepenue
JUTMHEBI, 00beMa
¥ TeMIIepaTyphl
Tena»

TIOMOIIH JINHEH-
KH, 00BEM KU I-
KOCTH IPH T10-
MOIIU MEH3YP-
KU, TEMIIEPATYPY
TeJa Mpu TOMO-
1 TEPMOMETPA,
3aIUCHIBATH Pe-
3YJIBTATHI C yué-
TOM TOTPEIIHO-
CTH U3MEPEHHUS

JIMHEHWKH, 00BEM XKHJ-
KOCTH B COCY/JIC ITPH
TIOMOIIM MCH3YPKH,
TeMIIepaTypy Tena
HPH TIOMOIIIK TEPMO-
MeTpa; 3aIHUChIBATh
pe3ynbTaT B BujE Ta0-
JvIel; popMympo-
BATh BBIBOJL O BBINOJI-
HEHHOH paboTe u aHa-
JU3UPOBATH
TIOJTy4eHHBIE PE3yJib-
TaThl

CTBUS B COOTBETCTBUH
C IOCTABJIECHHOM 3a/1a-
Yeil ¥ yCIOBUAMU €€
peanu3aluu.
Ilo3naBaTenbHbIE:
OCYIIECTBIATH (hHKCa-
10 HHOpMAIH 00
OKpPYKaIoILEM MUPE C
HOMOIIBIO HHCTPY-
menTtoB UKT.
KommyHukaTnBHBIC:
OpTraHU30BBIBATH
y4eOHOe COTpyIHIYE-
CTBO ¥ COBMECTHYIO
JeSTeNBHOCTD C YUH-
TENeM U CBEpPCTHHKA-
MU; paboTaTh HHAUBHU-
JyanbHO U B TPYIIIE

3HAHW U paKTHYe-
CKUX YMEHUI

TEJLHBIN IU-
JUHD, TEPMO-
METp, TaTYHK
TEeMITepaTyphl




1 Temarnueckoe TUIAHUPOBAHUE COCTABJIEHO B COOTBETCTBHM C padoueii mporpammont k muann Y MK «®msuka. 7—9 xmaccs» H. C.
ITypeimesoii, H. E. BaxxeeBckoi.



Ilnanupyembie pe3yabTaThl 0CBOEHHSI 0OCHOBHOI 00pa3oBaTeIbHOI
MPO-TrPaMMBbl OCHOBHOT'0 0011ero 06pa3oBaHus (B COOTBETCTBHH ¢

®rooe)
Tema OcHosHoe Hexesasn VHuBepcanbubie yuednnre geiicreus (YY) | Hcnoiboanue
cofiepkanue YCTaHOBKA YpOKa o0opynoBaHus
I MeTanpeameTHbie
PEIMETHDBIE pe3yabTaThl: JIMuHOCTHBIE
€3yJIbTaThl
pesy peryJsiTHBHbBIE, pe3yIbTaThl
KOMMYHHKATHBHBI
¢,
NMo3HABaTeJIbHbIE
Paznen 2. MEXAHUYECKHUE SABJIEHUS (37 u)
PaBnoyckopen-| PaBHoyckopen- | ChopmupoBath | 3nams: onpenenenue | Perynstusnbie: yuu- | Pa3Burue noszxana- [lITaTus nabopa-
HOE JIBWKEHHE. | HOE BIDKCHHE. | 3HAHUS O Tpsi- PaBHOYCKOPEHHOTO | THIBAaTh BBIICJICHHBIE TETBHOTO MHTEPECA K | TOPHBIN, MEXaHH-
Yckopenue. Yckopenue. MOJIMHEITHOM MPSAMOJIMHEITHOTO YUIUTENIEM OPUCHTHPBI | (PU3HUKE qecKasi CKaMb4,
JlabopaTopnas | ®opmyna mns PaBHOYCKOpPEH- | ABIIKEHMS, YCKOpe- JICCTBUS B HOBOM OpyCoK nepeBsH-
pabota Ne 2 BBIYUCIICHUS HOM JIBIDKE- HUS, QU3NYECKII y4e0HOM MaTepHae B HBIH, HJIEKTPOH-
yckopenus. Enu- | Hum, yckope- CMBICII €JJUHMI] M3Me- | COTPYIHHUYECTBE C HBII CEKYHIOMED
HUILIBI yCKOpE- HUH. PEHHUS YCKOPEHHUSL. YUUTEIIEM. C JaTYAKaMH,
Hus. Y cKope- Hayuwuts: pac- Ymems: npuBOAUTD Ilo3HaBaTe/IbHBIE: MarHUTOYIpaB-

HHE — BEKTOp-
Hast pr3HIecKast
BennuuHa. Pac-
YET CKOPOCTHU
PaBHOYCKOPEH-
HOT'O TIPSAMOJIHU-
HEWHOI'O JBIKE-
HUSL
JlaGopatopHas
pabora Ne 2.
«3y4enne pas-
HOYCKOPEHHOT'O
MPSMOTMHENHO-
IO JIBIKEHUSD»

CUMTBIBATH YCKO-
peHue Tena npu
PaBHOYCKOPEH-
HOM TPSAMOJIU-
HEWHOM JIBIKE-
HUHU, UCTIOJIB3YS
aHAJIMTUYECKUM
U rpaduyecKuit
METOJIBIL; CTPO-
WTh, YATATh U
aHaJIN3UPOBATH
rpauKu 3aBU-
CUMOCTH CKOPO-
CTH M yCKOpe-
HUSI OT BPEMEHU

IpUMEpPBl IPSAMOJIH-
HEWHOTO PaBHOYCKO-
PEHHOTO JIBUKEHUSL;

OMpeaeniTh MOLYIb U
HaIpaBleHHE BEKTOpa

YCKOPCHUA

ONPEACIATE ITOHATHA,
HCII0JIb30BATh 3HAKO-
BO-CUMBOJIMYECCKHUEC
Cp€acTBa, B TOM 4HC-
JIC MOJCIN U CXCMBI
JUBL pCHICHM 3a/1a4

JsieMble TepKo-
HOBBIE JIATYUKU
CeKyHI0Mepa




Ilnanupyembie pe3yabTaThl 0CBOEHHSI 0CHOBHOIi 06pa3oBaTeIbHOI
TMPO-TPaMMbl OCHOBHOT0 001Iero 00pa3oBaHusi (B COOTBETCTBHH C

droc
Tema OcHosHoe Henesast VHuBepcaabubie yuednnre geiicteus (YY) | Hcnoiboanue
cofiep:kaHue YCTAHOBKA YPOKa o0opy10BaHus
I MeTanpeameTHbie
PEAMETHRIE pe3yabTaThbl: JIn4HOCTHBIE
PesyIbTaThl peryJsiTHBHBIE, pe3yIbTaThl
KOMMYHHKATHBHBI
€,
NMo3HaBaTeJbHbIE
N3smepenne Maccau e€ enu- | Hayuuts: anami- | Ymems: npuBOIUTD PeryasituBubie: mma- | CamocrostensHocts B | Habop ten pas-
MAacCHI. Hutpl M3mepe- | 3upoBath TPUMEPHI TeJ pa3ind- | HAPOBATH CBOM JIEH- NpUOOPETEHUU HOBBIX | HOM MacChl,
JlaboparopHast | Hue Macchl. PeI- | ycTpoiicTBO U HOW MacChl; U3MEPSTh | CTBUS B COOTBETCTBMM | 3HAHWM M IPAKTH4e- | JJIEKTPOHHBIC Be-
pabota Ne 3 Ya)KHBIE BECHI. MIPUHIAI JeH- Maccy Tena ¢ oMo- C MIOCTABJICHHOM 3a/1a- | CKMX YMEHUI ChI
JlaGopatopHast | CTBUS phIYax- IIBIO BECOB; CPABHU- | Y€ U YCIOBUAMH €€
pabora Ne 3. HBIX BECOB; H3- BaTh MAcChI TEN U3 peann3aium.
«3mepenue MepATh Maccy Pa3IUYHBIX BEIIECTB Ilo3naBaTenbHbIE:
Macchl Teja Ha TeNa; NPefcTaB- | OJHOro 00bEMA, 13 OCYILIECTBIATH (uKCa-
AIEKTPOHHBIX JATH Pe3yNbTaThl | OJJHOTO BEIECTBA 110 HpOpMaIuu 00
BECAX» U3MEpEHUH B pa3Horo o0bEMa; OKpYKarol1eM MUpE C
BHIE TaOJIuI; (opMmyupoBaTh BbI- HOMOIIBIO HHCTPY-
Ha0IrOaTh U BOJ O BBLIITOJIHEHHOH menToB UKT.
M3MEpATH B Ipo- | pabote KomMMmyHuKaTHBHBIE:
1[ecce IKCIepH- OpPraHu30BbIBaTh
MEHTAIbHOH Jie- yueOHOe COTpy IHUYE-
SATETLHOCTU CTBO M COBMECTHYIO
JEATENbHOCTD C YUH-
TEJEM U CBEPCTHHKA-
MU; paboTaTh UHIUBHU-
AyaJbHO U B IPyIIIe
JlaboparopHnas | JlabopatopHas | Hayuuts: skcme- | Ymems: HAXOIUTH PerynsitTuBHbIe: CamocrostensHOCTh B | Habop Ten pas-
pabota Ne 4 paboraNed. «M3- | puMEHTAIBHO IJIOTHOCTD TBEPJIOTO IJIAHUPOBATh CBOU NpUOOPETEHNH HOBBIX | HOW MAcChl, MEH-
MEpEeHHE TUIOTHO- | OMPEIEINATh Tela ¢ OMOIIIBIO Be- JEICTBUS B COOTBET- 3HAHWU U IpaKTHYe- 3ypKa, 3JIEKTPOH-
CTH BeIlecTBa MJIOTHOCTD Be- COB M MEH3YPKH; 3a- | CTBHHU C [IOCTaBIICH- CKUX YMEHHHI HbIE BECHI
TBEPIOTO TENA IecTBa TBEPIO- | MUCHIBATH PE3yJbTaThl | HOM 3a1auel U ycio-




IIpooonsicenue

Tema

OcHoBHOE
cofiep:kaHue

IMeneBas
YCTaAHOBKA YpOKa

Ilnanupyembie pe3yabTaThl 0CBOEHUSI OCHOBHOI 00pa3oBaTebHOI
MPO-TPaMMBbl 0CHOBHOT0 0011er0 00pa3oBaHusi (B COOTBETCTBHH €

®rooe)

IIpeameTHbIe
pe3yJabTaThl

YuuBepcaiabnble yueOnbie geiictus (YY)

MeranpeameTHbie
pe3yJbTaThI:
peryJjsiTHBHbIE,
KOMMYHHKATHBHBI
e,
NO3HABaTe/IbHbIE

JIuuHocTHBIE
pe3yJabTaThl

Ucnoan3oBanue
o0opy10BaHus

ro TeNa; mpej-

B BHIE TaOMIIEL; op-

BUSIMH €€ peanun3a-

CTaBJIATH pe- MyJIMPOBATh BBIBOA O | IHH.
3yJbTaThl U3Me- BBIIOJHEHHOM paboTe | IMo3HaBareabHbIE:
peHuil B Buzie U pe3yJIbTaTax C y4é- OCYIIECTBIATH (hHKCa-
TaOJINII TOM MOTPENTHOCTH W3- | IHIO HHPOPMAIU 00
MEpEHHUS; PEICTaB- OKpYXKaroleM MUpe ¢
naTh rpaduyecky 3a- HOMOILBIO HHCTPY-
BUCHMOCTb MacChl menToB MUKT.
Tena OT ero 00bEMa KoMMmyHukaTuBHBbIE:
171 pa3JInYHbIX Be- OpraHn30BbIBaTh
LIECTB yueOHOe COTpyaHHUYe-
CTBO M COBMECTHYO
JEATENbHOCTD C y4u-
TEJIEM U CBEPCTHHKA-
MU; pab0TaTh UH/MBH-
JyaJbHO U B TPyNIIE
Cnoxenue cun. | Cnoxenne cui. | ChopmupoBats | 3uams: onpeneneHue | PerynasaruBubie: yuu- | CamocrostensHoctb B | IltatuB, phryar,
O®poHrtanbHas | PaBHOAEWHCTBY- | 3HAHUSA O paB- | PAaBHOJEWCTBYIOLIEH | ThIBATb BbIAEICHHBIE NpHoOpETEHNH HOBBIX | JIMHEWKa, Ba
nabopaTtopHas | romas cui. Ciio- | HoJgeHcTBYytoweH | cull. YUUTENIEM OPUEHTUPBl | 3HAHWI U MPAKTUYE- | OJMHAKOBBIX IPY-
pabota ’KEHUE CUIL, Iel- | CHUJL. Ymemy: naxonuts paB- | neCTBHSA B HOBOM CKUX YMEHHI 3a, /1Ba OJ0Ka,
CTBYIOLIUX Hayuwrs: ckna- HOJICUCTBYIOILYIO CHJI, | yueOHOM MaTepuale B HUTb HEPACTSKU-
BJIOJIb OJTHON JbIBaTh BEKTOPBl | JEHCTBYIOIIMX 10 O1- | COTPYAHUYECTBE C Masi, JIMHEeNKa
IIPSIMOM. CHUJI, IEHCTBYIO- | HOM IpSAIMOif; M300pa- YUYUTEIEM. U3MEpUTEIIbHAS,
®poHTanbHas KX BJIOJIb OJ1- karbrpadudecku pas- | Ilo3HaBaTeabHbIE: JTUHAMOMETP
nabopaTopHas HOU MPAMOI; HOZCWCTBYIOIYIOCWII | ONPEIETIATh IOHATHS,




[lnanupyembie pe3yabTaThbl 0CBOCHHSI OCHOBHON 00pa3oBaTebHOM
Npo-TrpaMMBbl OCHOBHOT0 0011ero 00pa3oBanus (B COOTBETCTBUH C

droce
Tema Ocnognoe Henesas VHuBepcanbHble yuedubie aeiicreus (YY) | Hcnoanobanue
cofiep:kaHue YCTaHOBKA YpOKa o0opy10BaHus
It MeTanpeameTHbie
PEAMETHRIE pe3yJbTaThl: JINYHOCTHBIE
PE3yIbTATRI peryJjasiTHBHbBIE, pe3yIbTaThl
KOMMYHHKATHBHBI
€,
NMo3HABaTeJbHbIE
paborta «IIpaBu- | ompenensaTs pas- MCTIOJT30BaTh 3HAKO-
J1a CIIOKEHUS HOJICHCTBYIOILY BO-CHMBOJINYECKHE
CUII» FOCHJI, CpE/ICTBA, B TOM YHC-
WCTIOJB3YS JIe MOJICTT U CXEMBI
TIPaBHJIO CIIOKE- JUIS pereHus 3a1a4
HUS CUIT
Cuna Cuia Coopmuposats | 3uames: onpenencane | Peryasitusubie: yun- | CamocrostensHocTs B | Lltatus ¢ kperme-
YOpPYTO-CTH. YIOPYrOCTH. 3HAHUS O CHJIE CHWJIBI YIIPYTOCTH. THIBATh BBIIEJICHHbIE NpUOOPETEHUU HOBBIX | KOM, HA0Op Npy-
@poHranbHas | 3aBUCUMOCTb YIOPYrOCTH. Ymems: popmynupo- | ydureseM OPUEHTHPHI | 3HAHWH U TPaKTHYE- *KWH, HAOOp Tpy-
nabopatopHast | cuibl ynpyroctd | HayuuTs ucene- | BaTh 3akoH ['yka, pac- | melcTBHS B HOBOM CKMX YMEHUI 30B, JIMHEHKA,
pabota OT Y/UIMHEHUS JIOBaTh CBSI3b CYMTBHIBATh MOIYJb CU- | yueOHOM MaTepHhae B JTUHAMOMETP
tena. JKECTKOCTh | MEXKIy CHIION JIbl YIPYTOCTH; U30- COTPYJHUYECTBE C
MpYKHUHBIL. 3a- YIIPYTOCTH, BO3- | Opaxarb rpaQuyecku | yduTeseM.
KoH ['yka. HUKAIOUICH NPU | CHILY yIPYTOCTH Mo3HaBaTeIbHBIC:
@pon-TanbHas | ympyroi gedop- ONpe/IeTATh OHATHS,
nabo- paTopHas | Maluu, ¥ yIiu- UCIIOJIb30BATh 3HAKO-
pabo-Ta HEHUEM Tella BO-CHUMBOJIMYECKHUE
«3mepenue Cpe/ICTBa, B TOM YHC-
3aBUCUMOCTHU Ji€ MOJIEITU U CXEMBbI
CUIIBI YTIPYTOCTH JUTS pelLieHUs 3a1a4
oT neopMalu
NPYKUHBD»
Jlaboparopnas | JlaGoparopnas | CopmupoBats | 3nams: yctpoiictBo u | PeryasituBuble: mia- | CamocrosTenbHOCTh B | JlMHaMometp ¢
pabora Ne 5 pabota Ne 5. 3HAHUS 00 TPUHLII JeHCTBUS HUPOBATH CBOM JIEH- NpUOOPETEHNH HOBBIX | MPEEIOM U3Me-
Pemenue 3a- «I'pagyupoBa- | yCTpOUCTBE U JTMHAMOMETpa. CTBHS B COOTBETCTBUM | 3HAHUI U MTpaKTHYe- penus 5 H, npy-

Ja4

HUE MPYKUHBI
U U3MEpEHNE
CHJI TMHAMOMe-

NPUHLIMIE JEH-
CTBUS JUHAMO-
MeTpa.

Ymems: nzmepats
MOJYJIU CHJIBI TSKE-
CTH, CHJIBI YIIPYTOCTH

C IOCTaBJIEHHOM 3a/1a-
4el U yCIIOBUAMM €€
pean3anuu.

CKMX YMEHUU

JKMHBI HA TJ1aH-
iere, rpy3sl
maccoii o 100 ¢




Ilnanupyembie pe3yabTaThl 0CBOEHHSI 0OCHOBHOI 00pa3oBaTeIbHOI
MPO-TPaMMBbl OCHOBHOT0 0011ero 06pa3oBaHus (B COOTBETCTBHH ¢

droc)
Tema OcHosHoe Henesast VHuBepcaabubie yuednnie aeiicteus (YY) | Hcnoabsosanue
cofiep:kaHue YCTaAHOBKA YpOKa o0opy10BaHus
MeTanpeameTHbie
Hpe}IMeTHLIe pe3yJbTaThl: JInuHOCTHBIE
pesyIbTaThl peryJsiTHBHbBIE, pe3yIbTaThl
KOMMYHHKATHBHBI
¢,
NMo3HaBaTeJbHbIE
Tpom». Pemme- HayuuTs: u3Me- | M Beca ¢ MOMOMLIBLIO Ilo3naBaTenbHbIE:
HUE 3a/1a4 PATH MOAIYJIb CH- | IMHAMOMETpA; CTpPO- BJIAJIETh PSAZIOM 00-
JIBI TUHAMOME- | UTh TpaduKu 3aBUCH- | IIUX MPUEMOB periie-
TpOM; HaOJTFO- MOCTH CHJIbI TSOKECTH | HHSI 3a7ad.
1aTh U U3MEPATH | OT MAcChl, CHIIBI KoMmmyHukaTus-
B IIPOIIECCE DKC- | YIPY-TOCTH OT Hble: OPTaHNU30BbI-
MEPUMEHTAJIb- | yIJTUHEHUS BaTh yueOHOE COTPY/-
HOM JIeATEIBHO- HUYECTBO ¥ COBMECT-
CTH; TIPEeICTaB- HYIO JIEITETIBHOCTB C
JIATD PE3yJIbTAThI YYUTEIIEM U CBEp-
HU3MEPECHUH B CTHUKaMH; paboTaTh
BU/IC TAOJTHII WHIMBHYAJIBHO U B
rpymme
Tpenue B npu- | [Ipumepst Bius- | Hayuuts: 00bsic- | Ymems: onpenensrs Peryastususie: mia- | CamoctosTenbHOCTh B | JlepeBAHHBIN

poJie ¥ TeXHH-
ke. Jlabopa-
TOpHas paboTa

Ne 6

HUS TPEHUS Ha
HPOLIECCHI, TIPO-
UCXOJAIINE B
HpHUPOJIE U TEX-
HUKE.
JlaboparopHast
pabora Ne 6.
«3mepenue
CUIIBI TPEHUS
CKOITBKEHHSD)

HATH U TIPHBO-
JUTB TIPHMEPBI
THOJIOKUTEITEHO-
ro ¥ OTpHUla-
TENbHOTO BIIHSA-
HUSI TPEHHS Ha
HPOLECCHI, TTPO-
UCXOJIAIINE B
HPHUPOJIE U TEX-
HUKE; U3MEPSTD
KOA(pPUIHEHT

KO3 PUIMEHT TPpeHUs
CKOJIB)KECHHUS TIPHU 110~
MOIIM TUHAMOMETDA,;
CTPOUTH IpaduK 3aBH-
CUMOCTH CHJIBI TPEHHUS
OT CHJIbI HOPMAJIEHOTO
TaBJICHUS

HUPOBATb CBOU JIEH-
CTBHUS B COOTBETCTBHH
C IIOCTABJICHHOM 3a/1a-
Yel ¥ yCIOBUAMH €€
peanusanuu
Ilo3naBaTenbHbBIE:
OCYIIECTBIIATH (pHKCa-
1110 HHGopMaLuu 0o
OKPY’KaIoILIEM MHPE C
IIOMOILbIO HHCTPY-
meHnToB UKT

pHOOPETEHNH HOBBIX
3HaHMil U IpaKTHye-
CKHX YMEHHUU

Opycok, Habop
IPYy30B, MEXaHH-
YecKasi CKaMbs,
JTUHAMOMETP




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBKA YpOKa

Ilnanupyembie pe3yabTaThl 0CBOEHHSI 0OCHOBHOIi 06pa3oBaTeIbHOI
TMPO-TPaMMbl OCHOBHOTO 001Ier0 00pa3oBaHusi (B COOTBETCTBHH €

®rooe)

IIpeameTHbIe
pe3yJabTaThl

YuuBepcaiabnble yueoubie geiictus (YY)

MeTanpeameTHbie
pe3yabTaThl:
peryJjsiTHBHbIE,
KOMMYHUKATHBHBI
,
NO3HABaTe/IbHbIE

JInuHocTHBIE
pe3yJabTaThl

HUcnoan3oBanue
o0opynoBaHus

TPEHUS CKOJIb-
JKEeHUs; Ha0IIIo-
1aTh U U3MEPAThH
B ITPOIIECCE IKC-
TIEPUMEHTAITb-
HOH JeSITeNbHO-
CTH; CPaBHU-
BaTh, 00001IATH
U JIeT1aTh BEIBO-
JIbI; TIPE/ICTaB-
JIATh Pe3YNIBTAThI
W3MEPEHHI B
BHJIE TAOJIUL]

KommyHukaTuBHBIE:
OpPraHU30BbIBATH
y4eOHOe COTpYIHIYE-
CTBO U COBMECTHYIO
JEeATENBHOCTD C YU~
TEJEM U CBEPCTHHUKA-
MH; paboTaTh UHUBU-
IyaJbHO U B IPYIIIIE




Jlaboparopnas | Jlaboparopuas | HayuuTs: Ymems: cobupats Perynsiusubie: mia- | CamocTostenbHoCT B | PrilfROORAHEIUE
pabota Ne 7 pabora Ne 7. HaOII0-1aTh, YCTAHOBKY 10 OINKCA- | HUPOBATh CBOU JIEH- NIPHOOPETEHUH HOBBIX | HUSAMM JJIs IPY-
«W3yuyenue yc- | u3MepsTh u HHUIO, IPOBOJIUTD 3KC- | CTBUS B COOTBETCTBMU | 3HAHUM U MpaKTHYE- 30B, HabOp Ipy-
JIOBHS paBHOBe- | 0000IIaTh B [IEPUMEHT 10 PO- C MIOCTABJIEHHOM 33/1a- | CKUX YMEHUI 30B 10 100 T,
CHs pblyaray Hpoliecce IKCTIe- | BEPKE YCIIOBUS paB- | Yel U yCIOBUAMHU €€ JTUHAMOMETP
PUMEHTAILHON | HOBECHS phlUara; peau3aiui.
NeSITEIbHOCTH; | 3amuchiBaTh pe3yib- | Ilo3naBaTejbHbIE:
CHCTEMATH3HUpO- | TaThl B BUJE Ta0IU- OCYILECTBIATh (UKCa-
BaTh M 00001IaTh | 1B, OPMYIUPOBATH | LU0 HH(OPMaLUK 00
MOJTyYCHHBIE BBIBOJI O BBITIOJTHEH- OKpY>KarolleM MHUpe ¢
3HAHHS, HOI1 paboTe u pe- MIOMOIIBIO HHCTPY-
3yJIbTaTax ¢ y4€ToM meHnToB KT.
IInanupyemsbie pe3yibTaThl 0CBOCHHSI OCHOBHOM 00pa3oBaTe1bHOM
Npo-rpaMMBbl 0CHOBHOTO 0011ero 00pa3oBanus (B COOTBETCTBUH C
®dIoc)
Tema OcHosHoe Henesas VHupepcanbubie yuednunie aeiicteus (YY) | Ycnoabsosanue
cofiepkanue YCTaHOBKA YpOKa o0opy10BaHus
MeTanpeamerHbie
HpeﬂMeTHHe pe3yabTaThl: JInuHoCTHBIE
pesyIbTaThl peryjasiTUBHbIE, pe3yabTaThl
KOMMYHHKATHBHBI
€,
NMO03HaBaTeJIbHbIE
NPEJCTaBIATh | NOIPEIIHOCTH H3Me- | KoMMyHHKATHBHbIE:
pe3yJabTaThl U3- | peHus OpraHU30BBIBATH

MEPEHUI1 B BUJIE
TaOJINILL

yueOHOe COTpyaHHYE-
CTBO M COBMECTHYO
JeATeNbHOCTD C yuH-
TEJEM U CBEPCTHHUKA-
MH; paboTaTh UH/UBU-
JyaJbHO U B TpyTIIe




IIpumeHeHune
paBuiia paB-
HOBECHS PhIYa-
ra K OJI0Ky.
«30710TO€ TIpa-
BHJIO» MEXaHH-
ku. OpoHTas-
Has jabopa-
TOpHas pabora

biok. IToapmxk-
HBIA ¥ HETO-
IIBUKHEIHA 0J10-
K. PaBeHCTBO
pabort mpu uc-
I10JIb30BaHUH
MPOCTHIX MEXa-
HU3MOB. «30J10-
TOE TIPABUIION
MEXAHHKH.
®poHTanpHas
nmaboparopHas
pabora «M3yue-
HH€ TTOIBIDKHBIX
U HETIOIBIDKHEBIX
OJIOKOB»

CdopmupoBatsb
3HAHUS O BBI-
UTPBIIIE CHIL.
Hayuurts: uccie-
JIOBaTh MPUYIH-
HBI HEBO3MOXK-
HOCTH BBIMTPHI-
1a B CHJIC B
HETOIBF>KHOM
0JIOKE U BBI-
UTPBIIIA B CHIIE
TIPH KCTIOJIH30-
BaHUU MOJIBHXK-
HOTO OJI0Ka;
BBIYHCIIATH 3HA-
yeHust puznye-
CKHX BEJINYHH,

3namob: 4TO TAKOC
BBIUTPHIII B CHJIE, JIa-
BAEMBIi ITOBHKHBIM
OJIOKOM.

Ymems: popmynupo-
BaTh «30JI0TOC TIPABHU-
JI0» MEXAHUKH

PeryasitruBHubie: yuu-
TBIBATh BBIICICHHBIC
YUUTEJIEM OPUCHTHUPHI
JIEUCTBUS B HOBOM
yueOHOM MaTepHaie B
COTPYHUYECTBE C
YUUTEIIEM.
Ilo3naBaTeibHbIE:
OTIPE/IEIATh TIOHATHS,
UCIIOJIB30BATh 3HAKO-
BO-CHMBOJINYECKHUE
CpE/ICTBA, B TOM YHC-
JIe MOJIEH U CXEMBI
JUIS pereHnst 3a1a4

CaMOCTOSATEILHOCTD B
NpUOOPETEHUH HOBBIX
3HAHWUH U IIPaKTHYe-
CKHMX YMEHHU

IToaBrXHEIN 1
HEIOABVKHBIHN
050Ku, HabOp
IPy30B, HUTb, U~
HAMOMET), IITa-
THUB, JIHHCHKA




lMpodosixkeHue

IIpooonsicenue
[Inannpyembie pe3yJabTaThl 0CBOCHHSI OCHOBHON 00pa3oBaTeIbHOM
NPO-TPaMMBbl OCHOBHOI'0 0011ero 00pa3oBaHus (B COOTBETCTBHH €
®rooe)
Tema OcnosHoe Lenesasn Vugepcanbbie yuednnre geiicreus (YY) | Hcnoiboainue
cojiepkanue YCTaHOBKA YpOKa o0opy1oBaHus
MeTtanpeameTHble
TIpeameTHbie pe3yJbTaThl: JuyHocTHBIE
Pe3yIbTaThl peryJsiTuBHbIE, pe3yIbTaThl
KOMMYHHKATHBHBI
€,
NMo3HaBaTe/JbHbIE
UCTIONB3YS «30-
JI0TOE MpaBHU-
J10» MEXaHUKU
Jlabopatopnast | Jlaboparopuas | Hayuuts: usme- | Ymems: coOupatpb Perynstususbie: mia- | CamocrostensHocTh B | IllTatus, MexaHu-
pabota Ne 8 pabora Ne 8. patb KITJI Ha- YCTAHOBKY TIO OIKCAa- | HUPOBATh CBOU JICH- NpUOOPETCHUN HOBBIX | YECKasi CKaMbs,
«M3mepenue KJIOHHOH I1J10- HUIO; IPOBOJIUTH 9KC- | CTBHS B COOTBETCTBUU | 3HAHHUI U PAKTUYe- OpycoK ¢ Kprou-
KII mpu CKOCTH; HAOJIF0- | TEPUMEHT IO Ompeae- | C IMOCTAaBICHHOM 3a/1a- | CKUX YMEHHUI KOM, JIMHEWKa,

oabLE-Me Tella
10 Ha- KJIOHHOU
IJIO- CKOCTH)

J1aTh, U3MEPATH
1 00001IaTh B
MPOIIeCCe IKC-
epUMEHTAb-
HOH JesTENBHO-
CTH; CHCTEMATH-
3UpOBATh U
00001math noiy-
YEeHHBIC 3HAHMS;
PEJICTaBIATh
pe3ybTaThl U3-
MEpEHNH B BUJIE
Ta0IUI]

nenuto KIT/1 mpu
IoAbEME Teja I10 Ha-
KJIOHHOM IJIOCKOCTH;
3aIKCHIBATH Pe3yNbTa-
Thl U3MEPEHUH B BHIE
TabmubL; GopMyIu-
POBaTh BBIBOJ O BbI-
TIOJIHEHHOM paboTe u
pe3yJbTarax ¢ yu€Tom
HOTPEIIHOCTH U3Me-
peHust

Yeil U yCIOBUsIMU €€
peanu3aluu.
Ilo3naBaTenbHbIE:
OCYIIECTBIATH (PUKCa-
o uHGopMaImu oo
OKpPYKaIoIlleM MHPE C
HOMOILBIO HHCTPY-
MeHnToB MKT.
KommyHunkaTus-
Hbl€e: OPTaHU30BbI-
BaTh yueOHOE COTpY -
HUYECTBO U COBMECT-
HYIO JIeSITETTbHOCTB C
YUUTEIIEM U CBEp-
CTHHKaMHU; paboTaTh
WHIUBUTYaNbHO U B

rpymme

HabOp rpy30B,
JTMHAMOMET]




Ilnanupyembie pe3yabTaThl 0CBOEHHSI 0OCHOBHOI 00pa3oBaTeIbHOI
MPO-TrPaMMBbl OCHOBHOT0 0011ero 06pa3oBaHus (B COOTBETCTBHH ¢

®roc)
Tema OcHosHoe Hexesasn VHuBepcaabubie yuednnie aeiicteus (YY) | Hcnoabsosanue
cofiepkanue YCTaHOBKA YpOKa o0opynoBaHus
I MeTanpeameTHbie
PEIMETHDIE pe3yabTaThl: JIMYHOCTHBIE
bTAThI
pesyabTa peryJsiTHBHbBIE, pe3yIbTaThl
KOMMYHHKATHBHBI
e’
NMo3HaBaTeJbHbIE
Pazien 3. 3BYKOBBIE SIBJIEHUS (6 4)
Konebarens- | Komebarenpnoe | ChopmupoBats | 3nams: onpenenenue | PeryastuBuble: yun- | CamocrosTensHOCTh B | JleMoHcTpauuu
Hoe JIBKeHne. | asmkenue. Ko- 3HAHMSA O KOJie- | KoneOaTenbHOTrO IBU- | THIBATh BBIICJICHHBIC nproOpereHny HOBbIX | «KoJiedanust

[lepuon kone-
OaHni MasTHU-

Ka*!

ne0aHus mapu-
Ka, IOJIBENIEH-
HOT'O Ha HUTH.
Kone6anus mpy-
JKMHHOT'O MasT-
HuKa. Xapakre-
PUCTHKH KOJIe-
0aTeIbHOrO
JIBYDKEHHS: CMe-
IHIeHHE, aMITIH-
Ty[a, TIEPUO]I,
4acToTa KojIeba-
Hui. EnuHAne
9THX BEIHYHH.
CBs13b 4aCTOTHI U
nepro/a Koe-
Oanuii*. Mare-
MaTHYECKHH Ma-
atHuk. [lepuon
KoJIeOaHUI

0areIpHOM JBU-
JKEHUH U €ro Xa-
PaKTEPUCTHUKAX.
Hayuuts: 00bsic-
HATB MPOIIECC
KoJIeOaHHUH Ma-
ATHHKA; HCCIIe-
JI0BaTh 3aBUCH-
MOCTh IIeproIa
KoJIe0aHHH Ma-
ATHHKA OT €r0
JUTHHBI H aMIUIH-
TyJIbl KOJe0a-
HUI1; BBIYUCTIATD
BEJINYUHEI, Xa-
paKTepHU3yOLINe
KoJie0aTelIbHOE
JIBHDKCHUE

KCHHUSI, €T0 TIPUYHHBI,
nmapameTpbl Koeba-
TENBHOTO JIBIKCHHS,
CIMHUIIBl H3MEPEHHUS
(M3MYECKNX BEINYNH,
XapaKTePU3YIOIINX
KoJIe0aTeNbHOE JIBH-
KCHHE.

Ymems: onpenenstb
TIEPUO]T ¥ 4ACTOTY KO-
nebaHui

YUIUTENIEM OPUCHTUPHI
JNEUCTBYUS B HOBOM
y4eOHOM MaTepuae B
COTPYZHUYECTBE C
YUUTEIIEM.
Ilo3naBaTeabHbIE:
OTPE/IEIATh TIOHATHS,
HCII0JIb30BATh 3HAKO-
BO-CHMBOJINYECKHUE
CpE/CTBA, B TOM YHC-
JI€ MOJIETH U CXEMBI
JUIS peIeHNs 3a/1a9

3HAHWW U MPaKTHYE-
CKMX YMEHUI

HUTSHOTO Ma-
ITHUKA U CBO-
0oaHBIE KOJIe-
0aHud rpy3a Ha
NPYKUHE):
KOMIIBIOTED, JIaT-
YUK YCKOPEHHS,
WHTEPAKTUBHAS
JIOCKa UITH SKpaH
C POEKTOPOM
JUISL IEMOHCTpa-
MK TPaUKOB,
IITATHUB C Kpere-
&KOM, Habop npy-
JKUH pa3HOU
XKECTKOCTH, Ha-
00p Trpy30B 10
100 T rpy3 ¢
KPIOUKOM, JIETKas
1 HepacTsKUMas
HUTB, pyJIeTKa




lMpodosixkeHue

IIpooonsicenue
[lnanupyembie pe3y/ibTaThl 0CBOEHHUSI OCHOBHOI 00pa3oBaTebHOM
Npo-rpaMMbl 0OCHOBHOTO 0011ero 00pa3oBanus (B COOTBETCTBUH C
®rooe)
Tema OcHosHoe Henesast VHuBepcaibHbie yuednsie neiicrsust (YY) | Ycnoabsopanne
cofiepkanue YCTaHOBKA YpOKa o0opynoBaHus
MeTanpeameTHbie
Hpe}lMeTHMe pe3yabTaThbl: JIM4HOCTHBIE
PesyIbTaThl peryJsiTHBHbBIE, pe3yIbTaThl
KOMMYHHKATHBHBI
¢,
NMo3HaBaTe/JbHbIE
MaTeMaTH4eCKo-
r0 U MPYXUHHO-
I'0 MasiTHUKOB
3BYK. Uctounuku 3By- | ChopmupoBats | 3wams: ucrounnkom | PeryasituBHbie: yun- | Pa3Butne mo3HaBa- JdemoHcTpanus
Hcrounn-ku Ka. YacroTa 3By- | 3HaHUS O 3ByKe. | 3BYyKa ABJIAETCSA JIIO- THIBATh BBI/ICJICHHBIE TEJBHOTO UHTEPECa K | «3BYKOBBIE
3ByKa KOBBIX KoJie0a- | Hayuuth: aHamu- | Ooe Teno, cOBEpIIaO- | yYHTENeM OPUEHTHPHl | (pu3MKe BOJIHBD): KOM-
Huid. ['osiocoBoii | 3upoBatTh mee Konebanus ¢ ya- | JAeMCTBHSI B HOBOM IBIOTED, PH-

armapar 4ejio-
BCKa

YCTPOMCTBO I0O-
JIOCOBOTO ara-
para yesnoBeka,
paboTaTh ¢ uH-
dbopmarnmeit npu
MOATOTOBKE CO-
oO1enus

CTOTaMH 3BYKOBOTO
JIMAIa30Ha; Jrana3on
YacTOT 3BYKOBBIX KO-
ne0aHui

y4eOHOM MaTepuae B
COTPYTHUYECTBE C
YUUTEIIEM.
IlosnaBateabHbIE:
ONIPEIEIATh TTOHSTHS,
HCTIOJb30BaTh 3HAKO-
BO-CUMBOJINYECKUE
CpeNCTBa, B TOM YHC-
JIe MOJIENU U CXEMBI
JUTSL peTieHus 3a1a4

CTaBKa-OCIUILIO-
rpad, HHTEepaK-
TUBHAs JOCKa
UITY 9KpaH ¢ Ipo-
eKTOPOM JUIA Jie-
MOHCTpaIuu
rpa-puKos,
3BYKOBOM
reHeparop, Ju-
HaMUK HHU3KOYa-
CTOTHBIN Ha MO/~
CTaBKe, MHKPO-
¢oH, kamepToH
Ha pe30HaTop-
HOM SIIIHUKE

Paznea 4. CBETOBBIE SIBJJEHUA (16 u)




[Ipssmonuuent | [Ipsmonuneit CoopmupoBats | 3Hams: 3aKoH PeryasituBubie: mia- | CamoctostensHOCTh B | OCBETUTEND
-HO€ pacIpo- -HOE pacnpo- 3HAHMA O IIps- IPSMOJIIMHEWHOTO HUPOBATH CBOM JICH- NpUOOPETEHUU HOBBIX | C HCTOYHHKOM
Ilnannpyemblie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/1bHOI
NPoO-TpaMMBbl 0CHOBHOT'0 0011ero 00pa3oBaHus (B COOTBETCTBHH C
®dIoC)
Tema OcHosHoe Henesast VHugepcaabubie yuednnie aeiicteus (YY) | Ycnoabsosanue
coep:KaHue YCTAHOBKA YpOKa o0opynoBaHus
MeTanpeameTHbie
Hpe}lMeTH]’Ie pe3yJbTaThI: JInuHOCTHBIE
pesy-IbTaTel peryJsiTHBHbBIE, pe3yIbTaThl
KOMMYHHKATHBHBI
€,
M03HABaTeJbHbIE
CTpaHEHUe CTpaHEHME CBE- | MOJIMHEWHOM pacnpocTpaHeHus CTBHS B COOTBETCTBUM | 3HAHHMI M IIPaKTUYE- cBera Ha 3,5 B,
CBeTa. ta. OTKIIOHEHHE | pacmpocCTpaHe- | CBETa. C MIOCTABJICHHOM 33/1a- | CKUX YMEHHUI UCTOYHHK MUTA-
JlaGoparopHast | cBeTa OT Ipsi- HUHU CBETA. Ymems: npuMeHSTH Yel ¥ yCIOBUAMH €€ HUS, KOMIUJIEKT
pabota Ne 9 MoOJuHEeNHHOro | Hayuwts: nccne- | 3akoH mpsiMOJNMHEH- peanu3anuu. IIPOBOJIOB, IIie-
pacmpocTpaHe- | J0BaTh IPAMO- Horo pacnpocrtpane- | Ilo3HaBaTe/bHbBIE: neBas quadpar-ma
HUS IPU [IPO- JIMHEMHOE pac- | HUs CBETAIIPU O0OBSIC- | ONpeeNsTh MOHSTH,
XOKJIEHUH IIPOCTPAHEHUE | HEHUM PA3JIUYHBIX AB- | KCIIOJIH30BATH 3HAKO-

nperpaj O4eHb
MaJIbIX pa3mMe-
poB*. 3aKoH
MIPSAMOJIMHENHO-
T pacrnpocTpa-
HEHUsI CBETA.
IIpumenenue
SIBJICHUS TIPSi-
MOJIMHEMHOTO
pacrpocTpaHe-
HUS CBETa Ha
npakruke. Jla-
6oparopHas
pabota Ne 9.
«Habmonenue
IPSMOJIMHENHO-
o pacnpocrpa-

cBeTa; Ha0Io-
JaTh B TIpoIecce
IKCIIEPUMECH-
TaJbHOU Jes-
TEJIbHOCTH;
CpaBHHMBATh,
00001maTe u
(bopmyaHpoBaTh
BBIBOJIBI

JIEHUH

BO-CHMBOJINYECKUE
CpeJCTBa, B TOM YHC-
J1e MOJIEJIH U CXEMBI
IS pellieHus 3a1ay.
KommyHukaTuBHbIE:
OpraHu30BbIBATH
yueOHOe COTpyAHHYE-
CTBO U COBMECTHYIO
JEATENBHOCTD C YU~
TEJEM U CBEPCTHHUKA-
MH; paboTaTh UHUBU-
JyalbHO U B IPYIIIIE




HCHUA CBCTa»

[lpodosxeHue




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 06pa3oBaTe/bHOI
MPO-TPaMMBbl 0CHOBHOT0 0011er0 00pa3oBaHusi (B COOTBETCTBHH €

®rooe)
Tema OcnosHoe Henesasn VHuBepcanbubie yuednnre geiicreus (YY) | Hcnoiboainue
cojiepkanue YCTaHOBKA YpOKa o0opynoBaHus
MetanpeameTHble
Hpe}lMeTHMe pe3yabTaThbl: JIM4HOCTHBIE
pesy-IbTaTel peryJsiTHBHbBIE, pe3yIbTaThl
KOMMYHHKATHBHBI
€,
No3HaBaTeJIbHbIE
Orpaxenue SBnenue otpa- | ChopmupoBats | 3wams: 3aKOH OTpa- PeryasituBusbie: mma- | CamocrosTensHOCTh B | OcBeTHTEND €
CBETA. KCHHS CBETA. 3HAHUS O 3aKO- | JKEHUs CBETa. HUPOBATh CBOM JIeH- NpHOOPETEHNH HOBBIX | UICTOYHHKOM
JlaGoparopHast | 3aKOH OTpaxke- | HE OTPaKCHUS Ymems: onvicriBaTh CTBHS B COOTBETCTBUM | 3HAHWI M IPaKTUYe- cBe-Ta Ha 3,5 B,
pabota Ne 10 Hus ceeta. O6- | cBera. SIBIICHUE OTPAXKECHUSA C TIOCTABJICHHOM 3a/]a- | CKMX YMCHHM MCTOYHUK IUTA-

paTUMOCTb CBe-
TOBBIX JIy4el.
3epKanbHOE U
muddysHoe oT-
paKeHHUe CBETa.
JlaboparopHas
pabora Ne 10.
«M3yuenue sB-
JIeHUs OTpaxke-
HHSI CBETa»

Hayuuts: skcne-
PUMEHTATBHO
HCCIIEI0BATh SIB-
JICHHE OTpaXKe-
HHS CBETA; Ha-
0JIFO1aTh U U3Me-
PATH B TIpolecce
9KCIIEPUMECH-
TaJbHOU Jes-
TEJIBHOCTH; CPaB-
HUBaThb, 0000-
aTh U
(bopmyaMpoBaTh
BBIBOJIBI; TIPEJI-
CTaBJIAITH Pe3yJib-
TaThl U3MEPEHUH
B BHJI€ Ta0OIHII

CBETA; CTPOMUTH OTpa-
KEHHBIC Ty4H CBETA

Yeil U yCIOBUSMU €€
peanu3alum.
ITo3naBaTenbHbIE:
OMpeeNITh OHSTHS,
HCIIONb30BaTh 3HAKO-
BO-CHMBOJIMYECKHE
CpelCcTBa, B TOM YHC-
Jie MOJIENU U CXEMBI
JUISL pelieHus 3a/1a4.
KommyHukaTuBHbIE:
OpPraHU30BBIBATH
y4eOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
JEATENbHOCTD C YUH-
TEJIEM M CBEPCTHHKA-
MU; pab0TaTh UHIMBH-
JyaJbHO U B TPYIITE

HUSl, KOMIUTEKT
TPOBOJIOB, IIIe-
neBas auadpar-
Ma, MOJTYIH-
JIMHIP, TUTAHIIET
Ha TUIOTHOM JIH-
CT€ C KPYTOBBIM
TPAHCTIOPTHPOM




IIpenomnenue

SIBnenne mpe- | ChopmupoBaTh | 3wamb: 3aKOH Hpe- IMo3HaBaTebHBIE: CamocrosTenbHOCTb B | OcBETUTEND €
CBETa. JIOMJIEHUS CBE- | 3HAHMSA O 3aKO- | JIOMJICHHS CBETA. OTPENeNATh MOHSTHS, | IPUOOPETEHUH HOBBIX | UICTOYHHKOM
JlaGoparopnast | Ta. CooTHOIlIE- | HE Mpeomie- Ymems: onuceBath UCIOJIb30BATh 3HAKO- | 3HAHWMM U MIPaKTUYe- cBe-raHa 3,5 B,
pabora Ne 11 HUS MEKTY HMS CBETA. SBJICHUE TIpeIoMIIe- BO-CUMBOJIMYECKHE | CKUX YMEHUH MCTOYHUK IUTa-
IIpoooncenue
[Inannpyemblie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/1bHOI
NPO-TpaMMBbl OCHOBHOI'0 00111ero 00pa3oBaHus (B COOTBETCTBHH €
®rooe)
Tema OcnosHoe Lenesasn VHusepcaabubie yuednnie aeiicteus (YY) | Ycnoabsosanue
cojiepkanue YCTaHOBKA YpOKa o0opynoBaHus
n MeranpeameTHbie
PEIMETHbIE pe3yiabTarhl: JIMuHOCTHBIE
bTATHI
pesyabTa peryJjasiTuBHbBIE, pe3yIbTaThl
KOMMYHHKATHBHBI
€,

MMo3HaBaTEJIbHbIC




YIJIAMH MaICHUS
U TIPENIOMIICHHSI.
Ontuueckast
IJIOTHOCTD Cpe-
Ibl. [lepexon
CBETa U3 CPeIIbl
ONTHYECKHU 00-
Jiee TUIOTHOH B
Cpely ONTHYe-
CKM MEHe€ III0T-
Hyto. Jlabopa-
TOpHas paboTta
Ne11. «Mzyude-
HHE SBJICHUSL
TIPEIOMIICHHS
CBETa»

Hayuurts: uccie-
JI0BaTh 3aKOHO-
MEPHOCTH, KOTO-
PBIM MTOTYUHSET-
Cs1 SIBJICHUE
IPEITOMIICHUS
cBeTa (COOTHO-
ICHHE YTJIOB T1a-
JICHHUSI | TIpe-
JIOMJICHHS ); Ha-
OmronaTh u
M3MEpATH B TIPO-
ecce dKCIepu-
MEHTAJILHOU Iie-
ATENHHOCTH;
CpaBHHBATh,
00001maTh 1
bopMynHupoBaTh
BBIBOJIBI; TIPE]I-
CTaBJISITh pe-
3yJIbTaThl U3ME-
peHuii B BUJIE
TaOJINII

HUS CBETA; CTPOUTH
IPETOMIIEHHBIE JTy4U
cBeTa

CpelCTBa, B TOM YHC-
JIe MOJIETTH U CXEMBI
JUISL peLICHUS 3a/1a4.
KoMMyHHKATHBHBIE:
OpPTraHW30BHIBATH
y4eOHOE COTpYIHIYE-
CTBO U COBMECTHYIO
JeSTEIBHOCTD C Y-
TEJIEM U CBEPCTHHUKA-
MU; paboTaTh WH/UBH-
JyalbHO | B TPYIITIE

HUS, KOMIUIEKT
HPOBOJIOB, 1IIe-
neBast quadpar-
Ma, TIOJTYITHU-
JUHJIP, TTAHIIET
Ha [IOTHOM JIH-
CT€ C KPyTrOBBIM
TPAHCTIOPTUPOM




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTebHOI
MPO-TPaMMBbl 0CHOBHOT0 0011er0 00pa3oBaHusi (B COOTBETCTBHH €

oroo)
Tema OcnosHoe Lenesasn Vugepcanbbie yuednnre geiicreus (YY) | Hcnoiboainue
coepKanue YCTaHOBKA YpoKa o0opya0BaHNs
MeTtanpeameTHble
TIpeameTHbie pe3yJbTaThl: JnyHOCTHBIE
Pe3yIbTaThl peryJsiTuBHbIE, pe3yabTaThl
KOMMYHHKATHBHBI
¢,
NMo3HaBaTeJbHbIE
dopmyna ®opmyna muH- | Hayunts: msme- | Ymems: coObuparts PeryasiTuBHbIE: CamocrosTennbHOCTh B | OcBETUTEINB C
JIUH- 31, | 3bI*. VBenuue- pATh (POKYCHOE | YCTaHOBKY IIO OIIMCA- | ITAHUPOBATh CBOU NpHOOPETEHNH HOBBIX | UICTOYHHKOM
VBenuue- Hue | Hue quH3BY. Jla- | paccTosiHuE M HUIO U TIPOBOJIUTh HA- | NEHCTBHSA B COOTBET- 3HAHWI U MPaKTHYE- cBe-Ta Ha 3,5 B,
JIUH3BI. OopatopHas pa- | ONTHYECKYIO CU- | OnrofeHHs U300paxke- | CTBUH C MOCTABJICH- CKMX YMEHHU MCTOYHUK TUTA-
JIaboparopras | 6ota Ne 12, Ty coOuparolel | Huid, Moly4aeMbIX IPU | HOM 3aga4ei v yCio- HUS, KOMILIEKT
pabora Ne 12 «M3ydenune uzo- | IMH3BL; HAOIHO- IIOMOLIHY JIMH3BI; 00b- | BUSAMHE €€ peain3a- MPOBOJIOB, IIIe-

OpakeHus, J1a-
BAEMOTIO JIMH-
30M»

J1aTh, U3MEPATH
# 0000111aTh B
MPOIIECCe IKC-
epUMEHTATb-
HOH IeITeNbHO-
CTH; TIPE/ICTaB-
JIATh Pe3yJbTaThl
W3MEPEHUN B
BHUJIE TaOJIHII;
OTpeensiTh Be-
JIMYMHEL, BXOMS-
mue B popmyiy
JIUH3BI

SICHSATD MOTyYEHHbIE
pe3yNbTaThl

107078
KoMMmyHuKaTuBHbIE:
OpraHU30BBIBATH
yueOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
JeATENBHOCTD C Y-
TENEeM U CBEPCTHHUKA-
MU; pab0TaTh UH/MBH-
JyalbHO U B TPYIIIE

neBas auadpar-
Ma, SKpaH CTallb-
HOIA, HarpaBJs-
folas ¢
HU3MEPUTENBHON
IIKaJI0H, coOu-
parolIye JINH3bI,
pacceuBaromias
JIMH3a, CIan
«Mopens mpen-
MeTa» B perTepe




8 kiace

Tema

OcHoBHOE
cofiep:kaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyembie pe3yabTaThl 0CBOCHHSI OCHOBHOH 06pa30BaTelbHOI
TMPO-TPaMMbl OCHOBHOTO 001ero 00pa3oBaHusi (B COOTBETCTBHH C

®roc)

IIpeameTHbIe
pe3yJabTaThl

YuuBepcaiabnble yueOnbie geiictus (YY)

MetanpeameTHbie
pe3yabTaThl
PerynsiTuBHbie
KomMmyHHKaTHBHBI
e
Ilo3naBaTenbHbBIE

JInuHocTHBIE
pe3yJabTaThl

HUcnoan3oBanue
o0opy10BaHus

Paspen 1. IEPBOHAYAJIBHBIE CBEJIEHUA

O CTPOEHHUU BEUIECTBA (6 u)

JIBUKEHUE MO-
nexyn. duddy-
3UsL.
®poHTanbHas
naboparopHas
pabota

bpoyHoBckoe
IBIDKeHUE. Xa-
paKTep JABUKE-
HUSI MOJIEKYI.
Cpennsisi cxo-
pOCTh JBHKE-
HUS MOJIEKYI.

Huddysus.

Hubdysus B ra-
3aX, KHUAKOCTSIX

U TBEPJBIX TE-
nax. 3aBUCH-
MOCTb CKOPOCTH
g dys3un ot
TEMIIepaTypbl
tena. CpenHsis
CKOpOCTb Te-
TUIOBOTO JBHXKeE-
HUSI MOJIEKYJI U
TeMIieparypa
Tena.
®poHTanbHasA
nabopatopHast
pabora «Ha-

CdopmupoBars
3HAHUS O JIBU-
’KEHUH MOJIEKYI,
SBICHUU TU]-
dy3un.
Hayuuts: Ha-
Oroath U 006-
SICHSATH SBIICHHUE
maddysum;
0O0BACHSTH 3a-
BUCHMOCTb CKO-
POCTH TEIIOBO-
IO JIBHOKCHUS
MOJIEKYI OT
TEeMIEePaTyphl
Tela; 00bsc-
HATH OTJIMYHE
MOHATUH CpeN-
HEW CKOPOCTH
TEILIOBOT'O JIBU-
KEHHSI MOJIEKYT
OT IOHATHS
CpEIHEeN CKOpo-
CTH MEXaHHYe-

3names: onpeneneHue
TEMIEpaTypbl, €I1MHU-
1Bl €€ U3MEPEHUS,
0003HaveHwHe; orpe-
JieJIeHUe SIBJICHUS

muhdy3um.

Ymemy: npuBoaUTH
TIPUMEPBI ABJICHUH,
OOBSACHATD pe3ybTa-
ThI 3KCTIIEPUMEHTOB,
MOITBEPIK IAIOLITUX
JBIDKEHHE MOJIEKY,
ONKUCHIBATh SBICHUE
i dy3un, o0obsic-
HATb Pa3HULLY IIpOTe-
KaHus [udy3un npu
Pa3IMYHbIX TEMIepa-
Typax U B Pa3IUYHBIX
arperaTHbIX COCTOS-

HUAX

PeryasitrupHsbie: yun-
THIBAaTh BbIEICHHbBIE
yUUTEIeM OPUEHTHPBI
JNEUCTBYUS B HOBOM
y4eOHOM MaTepuae B
COTPY/JIHUUYECTBE C
YUUTEJIEM.
Ilo3naBaTenbHbIE:
OMpeeNITh OHSITHS,
yCTaHABIIMBATh aHAJIO-
TUH; IOHUMATh Pa3iu-
YUl MEXIY UCXOIHBI-
MU (paKTaMH U THIIOTe-
3aMH TSl UX
00BsCHEHHUS, TEOpe-
TUYECKUMU MOJIEIISIMU
U peabHBIMU 00BEK-
TaMu

VOex1EHHOCTS B BO3-
MOYKHOCTH IIO3HAHUS
TIPUPOJTBI

Kommbrorep, mu-
KpOcKoI Ouoo-
THYECKUH, Karuisd
MOJIOKa, pa30aB-
JIEHHOTO BOJIOU




IIpooonsicenue

Tema

OcHoBHOE
cofiep:kaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyembie pe3yabTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTebHOM
MPO-TPaMMBbl 0CHOBHOT0 0011er0 00pa3oBaHusi (B COOTBETCTBHH €

®rooe)

IIpeameTHbIe
pe3yJabTaThbl

Yuuepcaiabnble yueonbie geiictus (YY)

MetanpeameTHbie
pe3yabTaThl
PerynsiTuBHbie
KommyHukaTupHbI
e
ITo3naBaTeabHbIE

JIuuHocTHBIE
pe3yJabTaThl

HUcnoan3oBanue
o0opynoBaHus

omroieHne Opo-
YHOBCKOTO
TIBU-KEHHSD

CKOT'O JIBHKE-
HHUS MaTepuab-
HOU TOUKH

Pasjen 2. MEXAHUYECKHE CBOMCTBA )KHJIKOCTEM, TA30B U TBEPJABIX TEJI

(12 v)




[laBiienue
KUJIKOCTEN U
ra3oB. 3aKOH
[Tackans.
@poHTanbHAS
nabopaTtopHast
pabora

JlaBiienue TBEP-
IbIx Tei. JlaBie-
HUE rasa, ero
3aBUCHMOCTb OT
TEeMIIepaTyphl 1
o0béma raza.
Ilepenaua nas-
JIeHUs Ta3aMu U
KUJTKOCTSIMHU.
3akoH [lackans.
®poHTanpHas
nabopatropHas
pabora «3akoH
[Tackansa. Onpe-
JieNieHue JaBie-
HUST KUJKOCTHY

CdopmupoBars
3HAHMA O IaBie-
HAH JKUIKOCTEH
M Ta30B, 3aKOHE
ITackais.
HayuuTs: Habo0-
IaTh SABJICHHE
niepeIaum JiaBJie-
HUS KATKOCTS-
MH; 00BACHATh
3aBUCHMOCTD
IaBJIEHMS ra3a
OT TEMITEPATYPhI
¥ KOHIICHTPAIIUH
€ro MOJICKYJT;
aHATM3UPOBATH U
00BACHATH SIBJIE-
HHS C UCIIOJIB30-
BaHHEM 3aKOHA
ITackans

3namp: onpenene-
HUS JIaBJICHHUS, TUIOT-
HOCTH, CHJIBI, BX 000-
3HAUYCHUS U €IUHHIIBI
V3MEPCHHUS;, TIPUUHHY
JIaBJICHUS Ta3a; 3aBH-
CHMOCTb JIaBJICHHS OT
TEMIIEPATYPBI, TIOT-
HOCTH; (hOPMYJIUPOB-
Ky 3aKkoHa [Tackans.
Ymems: onuceiBath
SIBJICHUE JIaBJICHHS Ta-
3a Ha OCHOBE TTOJIOXKE-
it MKT; 00bgcHATE
0COOEHHOCTH Tiepe/a-
YW JTaBJICHHS JKUIKO-
CTSIMH ¥ Ta3aMH Ha OC-
HOBE MOJIOKEHUHT
MKT;npuBoauTh
IPUMEPBHI,
WUTIOCTPUPYIOTIUE 3a-
koH [lackans

PeryasitruBHubie: yuu-
TBHIBATh BEIJICICHHEIE
YUUTEJIEM OPUCHTHUPHI
JIEUCTBUS B HOBOM
yueOHOM MaTepuaie B
COTPYHUUYECTBE C
YUUTEIIEM.
ITo3HaBaTeJbHbIE:
OTIPE/IEISATh TIOHATHS,
UCIIONIL30BATh 3HAKO-
BO-CHUMBOJIMNYECKHUE
CpE/ICTBA, B TOM YHC-
1€ MOJENH U CXEMBI
JUIS pereHust 3a1a4

PasBurue nosxnasa-
TEJBHOT0 MHTEpECa K
¢usnke

Jaruuk naBie-

HUSL, TITATHB, Pa-
0oyast EMKOCTD,
TpyOKa, TInHenKa




IIpooonsicenue

Ilnanupyempie pe3yabTaThl 0CBOCHHSI OCHOBHOI 06pa30BaTeIbHOI
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (B COOTBETCTBHH C

®roo
Tema Ocnornoe Lenenas YuuBepcaiabnble yueonbie geiictus (YY) Henoaksosanne
cofiep:KaHue YCTaHOBK o0opynoBaHus
aypoka Mpeamernbie MeTanpeameTHbie I
pe3yabTaThI NYHOCTHBbIE
PEyILTATH PerynsiTuBHbie Pe3yIbTaThI
KommyHnukaTupHsi
e
ITo3naBaTejibHBIE
Jlabopatopnast | Jlaboparopuas | Hayunts usme- Ymems: npoBOIUTH PerynsituBHsbie: mia- | CamocrositensHOCTh B | [{nHamomertp,
pabota Ne 1 pabota Ne 1. PATB BBITAIIKMBA- | SKCTIIEPUMEHT MO 00- | HUPOBATh CBOM JIEH- NpHOOPETEHNH HOBBIX | IITATUB YHHUBED-
«3mepenue FOLIYIO CHITY HAPY/KEHUIO BBITAIKK- | CTBUS B COOTBETCTBUHM | 3HAHUI M MPAKTHYE- CaJIbHBIN, Mep-
BBITAJIKUBAIONIEH BaIOIICH CHUIIBI, BBISB- C MTOCTABJICHHOM 33/1a- | CKMX YMEHUU HBIW HWJIAHAP
CHUJIBI» JICHUIO 3aBUCUMOCTH | Y€l U YCIOBUSAMHU €€ (MeH3ypKa), Tpy3
Monyist Fa ot 1xu Vs, | peamuzarum. [ATHHIPHYECKIN
3aIMCBIBATh pe3ylibTa- | [lo3HaBaTeJbHBIC: W3 CTalld, TPy3
Thl U3MEPEHUH B BUIE | OCYIIECTBIATH (DUKCA- WIMHAPUYECKUIA
Tabmu, GopMyImMpo- | muro uH(GopManuu 00 13 AIFOMUHHEBO-
BATh BBIBOJ O BHIIIOJI- | OKPY’KAIOIIEM MHPE C T0 CIUIaBa, HUTh
HEHHOH paboTe ¥ pe- | MOMOIIBIO HHCTPY-
3yJbTaTax ¢ y4eToM mentoB MKT.
IOrPEIHOCTH u3Me- | KoMMyHMKATHB-
peHust Hble: OPraHU30BbI-
BaTh y4eOHOE COTPYI-
HUYECTBO U COBMECT-
HYIO JIeSITETIbHOCTB C
YUUTEIIEM U CBEp-
CTHHKaMHU; paboTaTh
WHMBH/YaJIbHO U B
rpymnime
Jlaboparopras | Jlaboparopnas | ChopmupoBath | 3nams: ycioBus, PeryasituBusbie: nna- | CamoctostensHOCTh B | JluHamomertp,
pabota Ne 2 pabora Ne 2. «M3- | 3HaHUA 00 yCino- | P KOTOPBIX TEJO HUPOBATH CBOM JIEH- NpHOOPETEHUH HOBBIX | IITaTHB YHUBEP-

y4EHUE YCIOBUH
IUTaBaHVs TENay

BUAX IJIaBaHUA
TCIa.

TOHET, BCILIBIBACT,
TJIaBaCT BHYTPHU UIIU

CTBHUA B COOTBETCTBHUU
C TIIOCTaBJICHHOM 3aja-

3HAHWUH U TIPaKTHYE-
CKMX YMEHUU

CallbHBIH, Mep-
HbII LIUJIMHIID




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTebHOI
MPO-TPaMMBbl 0CHOBHOT0 0011er0 00pa3oBaHus (B COOTBETCTBHH €

droce
Bas o
Tema Ocnornoe Ileaena YuuBepcaiabnble yueoubie geiictus (YY) Henoaksosanne
coJepxKaHue YCTAHOBK M o0opynoBaHus
eTanpeaMeTHbIe
aypoka IIpeameTHnbie P
pe3yJabTaThI JInuHOCTHBIE
€3YJbTAThI
pesy PerynsiTuBHbIe Pe3yIbTaThI
KommyHukaTuBHbI
e
ITo3naBaTenbHbIC
Hayuwurs: pac- Ha TIOBEPXHOCTH KU~ | 4eH M YCTOBUSIMHE €€ (MeH3ypKa), Tpy3
CUMTHIBATH BbI- KOCTH. peann3anui. LWIHHIPHIECKU I
TaJIKMBAIOLI YO Ymems: IIPOBOJIUTH KommyHHKaTnBHue: U3 CIICITUAJIBHOT'O
CWIy U CWIIy T- | OKCIIEPUMEHT IO IIPO- | OPraHW30BBIBATH IJIACTHKA, HUTB,

KECTH; UCCIIETIO-
BATh YCJIOBHS
IUTABaHHUS Tella,
OOBSICHATH TIPH-
YHHBI [UTABAHHS
TeI

BEpKE yCJIOBUII 1A~
BAHUS TEJI; 3aITHCHI-
BaTh Pe3yJbTaThl B BU-
JIe TaOJIMIIBI,
(bopMyIpoBaTh BHI-
BOJI O BBIIIOJIHEHHOMN
pabote U pe3ynbTaTax
C Y4€TOM MOTPELIHO-
CTH U3MEPCHUS

y4eOHOe COTpYIHUYE-
CTBO M COBMECTHYIO
IeSTENbHOCTD C yIH-
TEJIeM M CBEPCTHHKA-
MH; paboTaTh UHIUBHU-
JyaJbHO U B TPyTIIE

MOBapeHHAs
COJIb, TAJIOYKA
JUIS IepeMelIIn-
BaHUs

Pazpen 3. TEIIJIOBBIE SAIBJIEHUS (12 u)




TemnoBoe aBU-
kenue. Temrie-

parypa

TemmoBoe nBU-
xeHue. TepMmo-
JIUHaAMHU4YCCKast
cHCTEMa.
Cocro-sHue U
rapame-Tpbl
COCTOSIHUA
TepMOI[I/IHaMI/I-
YeCKOM CHCTE-
Ml TermioBoe
paBHOBECHE.

CcdopmupoBatsb
3HaHMA O TEILIO-
BOM JIBMKCHUU,
TeMIIeparype.
Hayuuts: onpe-
JeJIATh LIEHY Jie-
JICHUS IIKaJIbI
TEPMOMETpa; 13-
MEPATH TCMIIC-
parypy; nepeBo-

3namp: onpenene-
HHE TEMJIOBOTO JBU-
KEHMS, TEIJIOBOTO
paBHOBECHUS, TEMIIE-
paTyphl; €AUHHUIIBI U3-
Mepenus 1 0003Haue-
HHE TEMIIepaTyphl,
YCTPOMCTBO U NPHH-
LI ICUCTBUS TEPMO-
MeTpa.

PeryasitruBHubie: yuu-
TBIBaTh BBIICICHHBIC
YUUTEJIEM OPUCHTHUPHI
JIEUCTBUS B HOBOM
yueOHOM MaTepHaie B
COTPYHUYECTBE C
YUUTEIIEM.
Ilo3naBaTebHbIE:
OTPEIEIATh TIOHSTHS;
TIOHMMATb Pa3TUyHs

PasBurue nosxnasa-
TEIBHOT0 MHTEpECa K
¢usnke

JlaGoparopHbIit
TEPMOMETP, JaT-
YUK TEeMIIepaTy-

pHI




IIpooonsicenue

Ilnanupyempie pe3yabTaThl 0CBOCHHSI OCHOBHOI 06pa30BaTeIbHOI
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (B COOTBETCTBHH C

®roo
HOBH Bas . Hcnoan3zoBanu
Tema Ocnornoe Tlenena YuuBepcaiabnble yueonbie geiictus (YY) CHOTb30BAHNE
colepxKaHue YCTAHOBK o0opynoBaHus
MeTtanpeaMeTHbIE
aypoka IIpeameTHbIe pen
pe3yabTaThI JInuHOCTHBIE
€3yJbTaThl
pesy PerynsiTuBHbie pe3yIbTaThl
KoMmyHuKaTHBHDBI
e
ITo3HaBaTeabHbIE
Temnepatypa JUTh 3HAUCHHE Ymems: ucnone3o- MEXTy UCXOJAHBIMU

KaK mapameTp
COCTOSIHUS TEp-
MOJMHaMuye-
CKOW CHCTEMBI.
W3mepenue Tem-
nepaTypsl: Tep-
MOMETp, LIKaa
TEpMOMETDA,
TepMOMETpUYE-
CKOE TeJIo, pe-
THIEPHbIE TOUKH.
IlIxana Iens-
cus. [kansl
®QapeHreira u
Peomropa. AG-
conmtoTHas (Tep-
MOJMHaMUyYe-
CKasl) IIKaa
TEMIIepaTyp.
AOGCOTIOTHBIH
HyJIb TeMIepa-
Typ. CBA3b MEXK-
1y TeMIepary-
PO 10 LIKaje

TeMIIEPaTyphl U3
rpaaycos Llens-
CHSL B TPAJIyChl
KenbBuna

BaTh MPU OTUCAHUN
TEIIOBHIX SBICHHUI
TIOHATHUS: TEPMOJINHA-
MHYECKOM CHCTEMBI,
COCTOSTHHSI TEPMO/IH-
HaAMHYSCKOM
CHCTEMBI,ITapaMeTPOB
COCTOSI- HUS
TEPMOJMHAMUYE- CKOH
CHUCTEMBI; TIPH-
BOJIMTH TIPUMEPHI Te-
IJIOBBIX SIBICHUH,
IKCIIEPUMEHTOB, TIO/-
TBEP)KIAFOIINX 3aBH-
CUMOCTb TEMIIEPATYphI
OT CKOPOCTH JIBUKE-
HUSI MOJIEKYTT

(pakTamu ¥ runore’a-
MH [UIA UX 00BsICHE-
HUS, TEOPETUUECCKUMU
MOJICTISIMH U peajib-
HBIMHM 00BbEKTaMHU




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyemble pe3yabTaThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe bHOI
MPO-TPaMMBbl 0CHOBHOT0 0011er0 00pa3oBaHusi (B COOTBETCTBHH €

®Irooe)

IIpeameTHbIe
pe3yJabTaThl

YuuBepcaiabnble yueonbie geiictus (YY)

MetanpeameTHbie
pe3yabTaThl
PerynsitTuBHbIe
KommyHukaTuBHbI
e
ITo3naBaTeabHbIE

JInuHocTHBIE
pe3yJabTaThl

Ucnoan3oBanue
o0opynoBaHus

Henbcus u mo
a0CoTIOTHOM
(TepmoauHAMU-
YeCKOM ) IIKaJe.
JlemoHCTpanus
«3mepenue
TEMIIEPaTYpbD»




Buyrpennss
sueprust. Crio-
COOBI U3MEHE-
HUSI BHYTPEH-
HEH DHepruu

Kunernueckas u
MOTEHIIMANIbHAS
sueprus. Coep-
IeHue padoThI
CXKaTBIM BO3IY-
xoM. BHyTpen-
HSIS SHEPTHS.
VYcnoBHoe 060-
3HAYCHHUE U €/IU-
HHUIIa BHYTPEH-
HEH SHEPTUH.
3aBUCUMOCTD
BHYTPEHHEMN
SHEPruu Tena oT
ero TeMIepaTy-
PBI, MAaCCHI U OT
arperaTHoro co-
CTOSIHUS.
Cnoco-

Cdopmuposatsb
3HaHHS O BHY-
TPEHHEW JHEp-
THH, CIIoco0ax
M3MEHEHHUS BHY-
TPEHHEW JHEp-
THH.

Hayuutb: 00bsc-
HATH M3MEHEHUE
BHYTPECHHEMN
SHEPTHH Teja
TIpY TeTuIomepe-
nade u pabote
BHEIITHUX CHJT;
AHAIM3UPOBATh
SIBJICHHE TETUIO-
Tepeaun; cpas-
HUBATh BUJIbI

3namp: onpeneneHue
BHYTPECHHEH SHEPIUH,
SBJICHUS TETIONEpe-
Jlauul; IMHUIIB H3Me-
peHus 1 0003HaYEeHNE
BHYTPEHHEW SHEPIUH,
CII0Cco0BI TeIUIonepe-
Jlauu.

Ymemps: onuceiBaTh
npolecc npepparie-
HUS SHEPTUHU TIPU B3a-
HAMOJICHUCTBHH TEII, H3-
MEHEHHUS SHEPTHH TIPH
COBEpILEHUH PabOTHI
¥ TeIUIoNepeiaye;
TPUMEHSATH 3HAHUS O
BHYTPEHHEW SHEPrin
crocofax e€ u3MeHe-

PeryasTuBHbie: yuu-
THIBATh BbIICICHHBIC
yYHTENEM OPUEHTHPHI
JICACTBUSA B HOBOM
yueOHOM MaTepHaie B
COTPY/THUYECTBE C
YUUTEIIEM.
ITo3naBaTenbHbIE:
OTIPEIETSATh MOHATHS,
co3aBaTh 000011e-
HUISI, YCTAHABIIMBATh
AHAJIOTHH;, TIOHUMATh
Pa3INYMS MEXLY UC-
XOZIHBIMHU (haKTaMu 1
TUIOTE3aMH JIIS UX
00bSICHEHH S, TEOPETH-
YeCKUMH MOJIENISIMH 1
peabHBIMU 00BEKTAMI

CaMOCTOSATENILHOCTD B
NpHOOPETEHUH HOBBIX
3HAHWUH U IIPaKTHye-
CKHMX YMEHHU

JdeMoHcTpanus
«H3meHeHune
BHYTpPEHHEeH
JHePruM Tea
IpU TPEHHH H
yAape»: 1aT4uK
TEMIIEpaTyphl,
JIBE JIOCKH, 1BE
CBUHIIOBBIE I1JIa-
CTUHKH, MOJIOTOK




IIpooonsicenue

Ilnanupyempie pe3yabTaThl 0CBOCHHSI OCHOBHOI 06pa30BaTeIbHOI
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (B COOTBETCTBHH C

droc)
Tema Ocnornoe Lenenas YuuBepcaiabnble yueonbie geiictus (YY) Henoaksosanne
cofiep:KaHue YCTaHOBK o0opynoBaHus
aypoka Mpeamernbie MeTanpeameTHbie I
pe3yabTaThI NYHOCTHBbIE
PEyILTATH PerynsiTuBHbie Pe3yIbTaThI
KommyHnukaTupHsi
e
IHo3HaBaTebHBIE
ObI UI3MEHEHUsT | TEIUIONIEpEeiauu; | HUS B Pa3IMYHBIX CH-
BHYTPECHHEH CaMOCTOSITETIBHO | TYyaIlusiX
JHEPIUH Tela: pa3pabatbiBaTh,
COBEpILEHKE pa- | IJIAHUPOBATH U
OOTBI U TEIJIONEe- | OCYIIECTBIIATH
penada JKCIEPHMEHT 110
U3MEHEHUIO BHY-
TPEHHEN SHEPrun
Konsexkuust. Konsekuus B CdopmupoBate | 3nams: onpenenenue | PerynstuBHbie: yun- | Pa3Burue nosnaBa- JdemoHcTpauus
W3znyuenue KUJIKOCTSX U ra- | 3HaHUA O KOH- SBIICHUI KOHBEKIIUH, THIBATh BbI/ICJICHHBIE TEJBHOr0 MHTEpECca K «Ilorsiomenue
3ax. [lepenoc BEKLMHU U U3]y- | WU3JIy4CHHUS. yuuTesIeM OPHUEHTUPBI | (hu3HKe CBETOBOM

BEILIECTBA IPU
konBekiuu. O6-
pa3oBaHue Be-
TpoB. U3myye-
HHE 3HEPTUM Ha-
IPETBIMU
TeJaaMH. 3aBUCH-
MOCTb DHEPIUH
U3ITy4EHHs OT
TEMIIEPATYPBI
tena. CpaBHe-
HHUE U3ITyYEHHUS
(ToromeHus )
SHEPruy YEPHON

YEHUH.
Hayuwurs: Ha-
OJIr01aTh KOH-
BEKIHOHHEIE I10-
TOKHY B JKUIKO-
CTAX M rasax;
00BACHATL Me-
XaHU3M KOHBEK-
[UH, TPUYHHY
pas3In4HON CKO-
POCTH KOHBEK-
LMY B Ta3ax u
JKUIKOCTAX;
CpaBHHBATh

Ymems: npuBOIUTH
IPUMEPbl KOHBEKIUH
¥ U3JITYYCHHUS; PacIio-
3HABATH KOHBEKIUIO
¥V U3ITYUYCHUE CPEIIH
APYTUX BHUIOB TEILIO-
nepenayn. OnuceBaTh
MEXaHHU3M Hepeadu
SHEPTUU JAHHBIMU
crnocodamu

JIEHCTBHUA B HOBOM
y4yeOHOM Martepuane
B COTPY/IHAYECTBE

C yUHUTEIEM.
Ilo3HaBaTe/IbHBIE:
OTpeeNITh TOHSITHS,
co3gaBaTh 000011e-
HUsl, yCTaHABIMBATD
aHaAJIOTUH

JHEPrHI»: [IBA
JaTYHKa TeMre-
paTypbl, Jamra,
nucT Oenoit u
uépHoii Oymaru,
CKOTY




IIpooonsicenue

Ilnanupyempie pe3yabTaThl 0CBOEHHSI OCHOBHOI 06pa30BaTelbHOI
MPO-TPaMMbl OCHOBHOTO 001ero 00pa3oBaHusi (B COOTBETCTBHH C

droc
TeMma Ocnornoe lenenas YuuBepcaiabnble yueoubie geiictus (YY) Henoaksosanne
cofiep:KaHue YCTaHOBK o0opynoBaHus
aypoka Mpenmermbie MeTanpeameTHbie 1
pe3yJabTaThl NYHOCTHBIC
PesyIbTATE PerynsiTuBHbIe Pe3yIbTATHI
KommyHukaTuBHbI
e
IHo3HaBaTebHBbIE

U CBETJION MO- | SIBJICHUS KOH-

BEPXHOCTSIMU BEKLMHU U U3ITy-

Tel. YCTPOUCTBO | YEHUS; HAOIIO-

Tepmoca. Poib IIaTh U3MEHEHHe

W3JIy4EeHUS U TEMIIEpaTyphl

JPYTHX BUOB Tena, 00ycIoB-

TEIJIONEepeaun | JIEHHOE MOIJIO0-

B KU3HU pacTe- | ILIEHUEM CBETO-

HUI ¥ )KUBOTHBIX | BOTO M3JTy4EHUs

Jlabopatopnas | Jlaboparopuas | Hayuuts: uccne- | 3uams: ycrpoiictBo | PeryastuBHble: mna- | CaMoCTOATENBbHOCTh B | JlaT4ynk Temrepa-
pabota Ne 3 pabota Ne 3. J0BaTh SIBJICHUE | W NPUHLMI ACHCTBUS | HUPOBATh CBOU JEH- NpHOOPETEHUH HOBBIX | TYpPBI, TEPMO-

«CpaBHeHue Ko-
JIMYECTB TEILIO-
ThI TIPY CMEILIU-
BAHWUHU BOJbI
pasHoH Temiie-

patypsb»

TEemI000MeHa
NIPY CMEIINBa-
HUHM XOJIOJHOU
Y TOpsTUeii BOJIBI,
BEIYHCIIATE KO-
JMYECTBO TEIIO-
TBI

KaJOpuMeTpa.

Ymemv: npoBOUTH
HAOIII0ICHHUS TTPOLIEC-
ca TemonepeauHn;
M3MEPATH TEMIIEPaTy-
py ropsiueii U X0Jo-
HO¥ BOJIBI; PACCUHTHI-
BaTh KOJIMYECTBO Te-
ILIOTBI, HEOOXOIUMOE
JUISL HArPEBAHUS BOJIBI
U BBIIETISIEMOE €10

TpH OXJIAXKIACHUU;

CTBHUS B COOTBETCTBHH
C IIOCTABJICHHOM 3a/1a-
Yel U YCIOBUAMU €€
peann3anuy.
Ilo3naBaTenbHbBIE:
OCYIIECTBIATh (pHKCa-
1Mo nHpopManuu 0o
OKpY’KaroIllEM MUPE

C IIOMOILIBIO HHCTPY-
meHTOB MKT.
KommyHukaTusHble:
OpraHU30BbIBATH

3HaHMil U NpaKTHye-
CKHX YMEHUU

METp, KaJopu-
METp, MEPHBII
IUIHHID (MEH-
3ypka), tabopa-
TOPHBIE CTAKaHbI,
ropsiyas u Xo-
Jo/iHas BOJa




OOBACHATH IPUUUHY

y4eOHOE COTpYIHMIYE-

IIpooonoicenue
Ilnanupyembie pe3yabTaThl 0CBOCHHS OCHOBHOI 00pa30BaTebHOI
NPO-rpaMMbl OCHOBHOT0 001ero 00pa3oBaHus (B COOTBETCTBHH C
Droc
TeMma OcnoeHoe Henesan Yuusepcanabubie yueonbie aeiicrsus (YY) Henoab3opanne
COflepiKaHue YCTAHOBK o0opya0oBaHus
aypoka Mpeamernbie MeTanpeameTHbie I
Pe3yabTaThI NYHOCTHBbIC
PE3yALTATHL PeryasituBHbie pe3yJIbTaThl
KommyHnnkaTuBHbI
e
IlosnaBateabHbIe

HCPABCHCTBA 3THX KO-
JIMYCCTB TCIJIOThI

CTBO U COBMECTHYIO
JESTENBHOCTD C YU~
TEJEM U CBEPCTHHUKA-
MH; paboTaTh UHMUBU-
AyaJbHO U B TpyIIIe




JlaGoparopHast
pabota Ne 4

JlaGoparopHast
pabota Ne 4.
«3mepenue
YIENbHOM Te-
IUIOEMKOCTH Be-
LIECTBaY

Hayuuts: u3me-
PATH YIEIbHYIO
TEIJIOEMKOCTh
BELIECTBA; BbI-
YUCIIATH I10-
IPEIHOCTB KOC-
BEHHOTO M3Me-
peHus yaenbHON
TEINIOEMKOCTH
BeIlleCTBA

Ymems: nadmromate
Ipolece TeIonepe-
JIau¥; PaCCUUTHIBATD
KOJIMYECTBO TEIIOTEI,
HEO0OXOAUMOE JUIS Ha-
TPEBaHs BOJIBI U BbI-
JeNsieMoe TIpH
OXJIAXKIEHUH Tella,
TPUMEHSTH YPaBHE-
HHE TEIIOBOro Oa-
JIaHCA JUTS OTIpejiene-
HUS yIENBHOM TEIIo-
€MKOCTH BeIllecTBa

PeryasitTuBHubie: mia-
HUPOBATh CBOU JIEH-
CTBHS B COOTBCTCTBHHU
C TIOCTaBJICHHOM 3a]1a-
4el M yCIOBUAMH €€
peann3aium.
ITo3HaBaTeabHBIE:
OCYIECTBIATh (PUKCa-
o nH(opMarmu 06
OKpYXaroIIeM MHUpPe C
MIOMOIIBIO UHCTPY-
meHToB UKT.
KommyHukaTuBHBIE:
OpPraHu30BBIBAThH
y4eOHOe COTpyIHIYE-
CTBO M COBMECTHYIO
JEATEIbHOCTD C Y4~
TeJIEM U CBEPCTHHKA-
MU; paboTaTh HHUBH-
JyaJbHO U B TPYIIIE

CaMOCTOSATEILHOCTD B
NPHOOPETEHUH HOBBIX
3HAHWUH U IIPaKTHYe-
CKHMX YMEHHU

JlaTyuk Temmnepa-
TYpBbI, TEPMO-
METp, Kajaopu-
METp, ropsAyast
MXOJIOHAsl BOJIA,
MEPHBI L1~
JUHAD, TPY3 LU~
JUHAPUYECKUH C
KPXOUKOM, HUTb,
HJIIEKTPOHHBIE BE-
CBI




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyembie pe3yIbTaThl 0CBOEHHSI 0CHOBHOIi 06pa3oBaTeIbHOI
TMPO-TPaMMbl OCHOBHOTO 001Ier0 00pa3oBaHusi (B COOTBETCTBHH €

orooe)

IIpeameTHbIe
pe3yJabTaThl

YuuBepcaiabnble yueonbie geiictus (YY)

MetanpeameTHbie
pe3yabTaThl
PerynsiTuBHbie
KommyHukaTuBHbI
e
ITo3naBaTeabHbIE

JInuHocTHBIE
pe3yJabTaThl

Ucnoan3oBanue
o0opynoBaHus

Pasgen 4. ISMEHEHHUE AT'PETATHBIX COCTOSHHMMA BEIIECTBA (6 )




[InaBnenue n
OTBEp/ICBaHNE
KpUCTaJIIYe-
CKHUX BEILECTB.
@poHTaIbHBIE
TabopaTopHbIe
paboThI

[InaBnenue TBEP-
IbIX Tel. Temrre-
patypa IiaBe-
Hust. OObscHe-
HHE Tporiecca
TUTaBJICHHS C TOY-
KU 3pEHUsI MOoJie-
KYJSIPHO-
KHHETH-YECKOU
TEOPUH CTPOCHUS
Bellle- CTBA.
Kpucrannu-
3amus. Temnepa-
Typa KpUCTAILTH-
3aIuu.
[InaBnenune n
KpUCTAJUTU3aLHUs
aMOP(HBIX TEI.
VaenpHas Temio-
Ta IUIABJICHUSA:
yCII0BHOE 000-
3HA4YEHHUE, e/1U-
HHUIIA U3Mepe-
HUS, PU3MIECKUI
CMBICIL.
dopmyna

CdopmupoBatsb
3HAHUA O IUIaB-
JICHUH U OTBEp-
JICBaHWU Be-
IIECTB.
Hayuurts: Ha-
OnroaTh 3aBU-
CUMOCTH TEMIIE-
patypsl Kpu-
CTaJUTMYECKOTO
BEIIECTBA MPH
€ro TUTaBICHIH
(kpucramiuza-
1UK) OT BpeMe-
HU; BBIYHCIIAT
KOJIMYECTBO Te-
IUIOTHI B IpoLEeC-
ce Teronepe-
Ja4H MpH T1aB-
JIEHUU U
KpHCTalIn3a-
1LI1H; onpesie-
JIATH 10 TabuIe
3HAYEHUs TeM-

3namp: onpenencHue
SIBIICHUH TIJIaBJICHMS,
OTBEp/ICBAHUSL, TEM-
TepaTyphl MIIaBICHHS,
YIEIBHOM TEIIOThI
TUTaBICHHUS; €UHUILY
U3MEPEHHUS YACIBHON
TETUIOTHI TIABJICHHUS 1
e€ pu3mvecKkuit
CMBICIT; popMyITy s
pacuéra Komm4ecTBa
TEIUIOTHI, HEOOXO0I1-
MOTO ISl TUTaBJICHUS
KPUCTAJUTHYECKOTO
BEIIECTBA U BHIJIEIS-
FOIIIETOCS TIPH €TO0
OTBEpJCBaHUU.
Ymemsv: nonp3oBath-
cs TabnuuaMu 3Haye-
HUIA TEMIIEepaTypbl
TJIABJICHUSA U yIelb-
HOU TEIUIOTHI MIaBJie-
HHUS BEIIECTB; 00BsC-
HATH IPOLIECC IIaBIe-

PeryasitruBHubie: yuu-
TBHIBATh BEIJICICHHEIE
YUUTEJIEM OPUCHTHUPHI
JIEUCTBUS B HOBOM
yueOHOM MaTepHaie B
COTPYHUYECTBE C
YUUTEIIEM.
ITo3HaBaTeJbHbIE:
OTIPE/IETATh TIOHATHS,
UCIIONIL30BATh 3HAKO-
BO-CHUMBOJINYECKHUE
CpE/ICTBA, B TOM YHC-
1€ MOJENH U CXEMEI,
JUIS pereHns 3a1a4

PasBurue nosxnasa-
TEIBHOT0 MHTEpECa K
¢usnke

PDponranbHas
JabopaTtopHas
padora Ne 1.
«Omnpenenenne
yAeJAbHOI Te-
IUIOTHI IJIaBJIe-
HMS JBJA»: 1aT-
YUK TEMIEepaTy-
PBI, KaIOpPHUMETP,
COCY/I C TAIOLIUM
JBJIOM, COCYJL

C BOJIOM, dJIeK-
TPOHHBIE BECHI.
®poHTanbHas
JadopatopHas
padora Ne 2.
«O0pa3oBanue
KPHCTALIOBY:
MHKPOCKOII,
npobupka

C HACBILICHHBIM
pacTBOpOM
JIBYXPOMOBOKHC-
JIOTO aMMOHHUS,




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/bHOI
MPO-TPaMMBbl 0CHOBHOT0 0011er0 00pa3oBaHusi (B COOTBETCTBHH €

droce
Tema OcnonHoe Llenenaa YuuBepcaiabnble yueonbie geiictus (YY) Henoarsonanne
cofiep:KaHue YCTaHOBK o0opynoBaHus
aypoka TpeameThbIe MeTanpeameTHbie T
pe3yabTaThl 0CTHbBIE
PesyJILTatThl PerynsiTuBHbie Pe3yabTATRI
KommyHnukaTupHsl
e
IHo3HaBaTebHBIE
17T pacuéTa KO- | TepaTypsl UIaB- | HUS ¥ OTBEP/CBAHUS MPEAMETHOE
JIMYECTBA TEIJIO- | JICHUS M YAENb- Ha ocHoBe MKT; CTEKJIO, CTEKJISH-
TbI, HEOOXOUMO- | HOM TEIUIOTHI CpaB-HMBATh MPOLIECC Has Manovka
IO JUIS [UTaBJIe- TUIABIIEHUS Be- IJ1aB-JIEHUS U
HUSA TEIA. IIECTBA; IPUME- | OTBEp/EBa- HUA B
@®poHTanbHASA HATb TOJTy4EH- 3aBUCUMOCTH OT
nabopatopHas HbIE 3HAHUS K YAEIbHOM TEIIOTHI
paboraNe 1. pEIICHHUIO Tpa- | IJIABJICHUS
«Ormpenenenue | puueckux 3aaaq
yIEIbHOU TEILI0-
ThI IUTABJICHUA
h10:91 N
®poHTalbHAA
naboparopHas
padora Ne 2,
«O0bpazoBaHue
KpUCTAILIIOBY
Hcnapenue u ITapoobpazoBa- | ChopmupoBats | 3nams: onpenencuue | PeryasiTuBHbIE: Pa3Butue no3nasa- JdeMoHcTpanus
KOHJICHCAIIUsI nue. Mcnapenue. | 3HaHMA 00 MCHa- | SIBICHUI HCTIAPEHHS U | yYHTHIBATH BHIACNCH- | TEIBHOTO HHTEpEca K «Hcnapenne

3aBUCHUMOCTh PEHUU U KOH- KOHJICHCALIY, HACBI- | HblC yUUTENEM OpHeH- | (pusnke CIIAPTA». JATUHK
CKOPOCTH HCHa- | JCHCAILUH. LIEHHOT0 Napa. THpBI JICUCTBUS B HO- TEeMIIepaTyphl,

peHus oT poza
KUIKOCTH, TIII0-
11371 €€ OBEPX-
HOCTH 1 TEMIIE-

Hayuurts: uccie-
JI0BaThb 3aBUCHU-
MOCTb
CKOPOCTH

Ymems: 0ObsCHATD
Ha ocHoBe MKT mpo-
LECChl UCTIAPEHUS U
KOHJICHCALIUH U TIPO-

BOM y‘{e6HOM MaTepu-
aJICc B COTPYAHUYCCTBEC
C YUHUTCIICM.

npooupka, -
CTOYKH Oymaru,
PE3UHKH, pa3HbIe
CIHPTHI




UCTIapEHUs OT

IIpooonicenue
IInanupyemsbie pe3yJabTaThl 0CBOCHHSI OCHOBHOM 00pa3oBaTeAbHOM
Npo-rpaMMBbl OCHOBHOT0 0011ero 00pa3oBanus (B COOTBETCTBHH C
droc)
HOBH Bast " Hcnonb3oBanu
TeMma Ocnoenoe Ienesa Yuusepcaiabubie yueonbie neiicreus (YY) CHoTb30BAHHE
CoflepiKaHue YCTAHOBK o0opyaoBaHus
aypoka MeTanpeamerHbie
r:)gg;xﬁ::::j pe3yJbTaThbl JInuHocTHLIE
PeryasitTuBHbIe Pe3y IbTaThl
KoMMyHHKATHBHBI
e
Ilo3naBaTenbHbBIE
patypsl. [lonu- poza KUIKOCTH, | UCXOIAIIUE ITPU ITo3HaBaTeabHbBIC:

’KEHUE TeMmIepa-
TYpbI )KUJKOCTH
IpH UCTIAPEHUHU.
Konnencamnus.
Hacreimennsrit
nap. 3aBucH-
MOCTb JaBJIEHUS
U IUTOTHOCTH Ha-
CBIIIEHHOTO T1a-
pa oT TeMrepary-
pBIL.
Henaceimen-
HBI 11ap

IUIOIIAIH €€ 110~
BEPXHOCTU U
TEMIIepaTyphl

TOMU3MEHEHHS
SHEPTHH; BBIBIATH U
00BsIC- HATD
(bakTopsI, BIIHSI-
IOIIME HA CKOPOCTh
ucrapeHus

ONPeENIATh IOHSTHS,
co31aBath 000011e-
HUA




Kunenne.
VenoHas Te-
JI0Ta Mapooo-
pazoBaHus

Kunenne. Tem-
neparypa Kurie-
HUsL. DHEpreTu-
YecKue MpeBpa-
IICHWS,
TPOUCXOISIIHNE
B IIPOLIECCE KH-
neuus. Y Ieib-
Hasl TeTIoTa ma-
pooOpazoBaHus
(KOHIEHCAIINH ):
yCcIoBHOE 000-

Cdopmuposar
b 3HaHUI O
KUIIe-HUU.
Hayuurts: uccie-
JI0BaTh 3aBUCHU-
MOCTb TeMIIEpa-
TYpbI KUAKOCTH
1py €€ KUIECHUN
(KOHJEHCaIHHN)
OT BPEMEHU;
paccuuThIBaTh
KOJIMYECTBO Te-

3namy: onpesencHue
SBIICHUS KUIICHHS,
TEMIIepATyphl KUIIe-
HUS, YJIETbHON TEIUIO-
ThI TAPOOOPA30BAHMS;
SIMHHUILY N3MEPEHNUS
yIEJBHOM TEIIOTHI Ma-
pooOpa3zoBaHus 1 e€
(u3nuecKuil CMbICI.
Ymems: 00BIACHATD
HpoIecC KUIEHHs Ha

PeryasitruBHubie: yuu-
TBHIBATh BEIJICICHHEIE
YUUTEJIEM OPUCHTHUPHI
JIEUCTBUS B HOBOM
yueOHOM MaTepHaie B
COTPYHUUYECTBE C
YUUTEIIEM.
ITo3HaBaTeJbHbIE:
OTIPE/IETATh TIOHATHS,
UCIIONIL30BATh 3HAKO-
BO-CHUMBOJINYECKHUE
CpE/ICTBA, B TOM YHC-

CaMOCTOSATENILHOCTD B
NpUOOPETEHUU HOBBIX
3HAHWUH U IIPaKTHye-
CKHMX YMEHHU

JdeMoHcTpanus
«H3y4yenune
npouecca Ku-
HeHHs BOJbD»:
JaT4YUK TeMIepa-
Typbl, IUTATUB
YHUBEPCAIbHBIN,
K0J10a CTEKIISH-
Hasl, CIIUPTOBKA,
MOBapeHHas
COJIb




IIpooonsicenue

Ilnanupyempie pe3yabTaThl 0CBOCHHSI OCHOBHOI 06pa30BaTeIbHOI
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (B COOTBETCTBHH C

®roo
HOBH Bas . Hcnoan3zoBanu
Tema Ocnornoe Tlenena YuuBepcaiabnble yueonbie geiictus (YY) CHOTb30BAHNE
colepxKaHue YCTAHOBK o0opynoBaHus
MeTtanpeaMeTHbIE
aypoka ITpeamerHnbie ped bt
U — pe3yabTaThI NYHOCTHBIC
pesy PerynsiTuBHbie pe3yIbTaThl
KoMmyHuKaTHBHDBI
e
ITo3HaBaTeabHbIE
3HaYCHME, eIU- mI0THL, Heo0x0- | ocHoBe MKT; JIe MOZICIIA U CXEMBI,

HUIIA H3MEepe-
Hus, husznye-
CKHM CMBICII.
dopmyna s
pacuéra Konuue-
CTBa TEIIOTHI,
HE00X0IUMOTO
JUTS] KUTICHMS
KUJIKOCTH H BBI-
JICIISTFOIIETOCS
IpH €€ KOHJIEH-
caluu

JAMOE JUTA TIa-
pooOpa3oBaHus
BEIECTBA JIaH-
HOM MAaccCHI;
OMpeaeniTh 10
Talnuie 3Have-
HUSL TEMIIepaTy-
PBbI KUIIEHUS U
yIEbHOM Te-
IUIOTHI MTAp000-
pa3oBaHus KUJ-
KOCTeif; ycTa-
HaBJIMBAaTh
MEXIPEIMET-
HBIE CBS3H (H-
3UKHU U MaTeMa-
TUKH TIPH perie-
HUU
rpadu4ecKux
3a/aq

[10JIE30-BaThCS
TaOMuIEH 3Ha-4eHnH
TEMITIEPATypPhl KUTICHHS
U yIIeTbHOM TETIOTHI
napooOpa3o-BaHus
JKUJIKOCTEH;
CpPaBHUBATD Y/ICTbHbIC
TEIUIOTHI Mapo0Opaso-
BaHMS IS PA3MYHBIX
BEILECTB U MPOIIECC
KUIIEHHS B 3aBHCHMO-
CTH OT yIeIbHOH Te-
IUIOTHI TApooOpaso-
BAHMS; ONPEICNIATh
XapakTep TEIIOBBIX
TpOoIeCCOB (Harpena-
HHE, OXJIAKICHUE, K-
TIEHHE, KOHJICHCAIINS )
1o rpaduKy 3aBUCH-
MOCTH TE€MIIEPaTYPhI
TeNa OT BPEMEHHU;
TPUMEHSTH POPMYITY
A71s pacuéra Kommuye-
CTBa TEILIOTHI, HE00-

JJIA pEeIICHUA 3a/1a4




XO0AUMOTI'o I TIpe-




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyembie pe3yabTaThl 0CBOEHHSI 0OCHOBHOI 00pa3oBaTebHOM
MPO-TPaMMBbl 0CHOBHOT0 0011er0 00pa3oBaHusi (B COOTBETCTBHH €

®Irooe)

IIpeameTHbIe
pe3yJabTaThl

YuuBepcaiabnble yueonbie geiictus (YY)

MetanpeameTHbie
pe3yabTaThl
PerynsitTuBHbIe
KommyHukaTuBHbI
e
ITo3naBaTeabHbIE

JInuHocTHBIE
pe3yJabTaThl

Ucnoan3oBanue
o0opynoBaHus

BpAlIEHUs]  BEIIECTBA
B AP U BBIICIISIONIC-
TOCsI TIPU €r0 KOHJICH-
canuu




Bnaxnoct
bBO3/IyXa.
@poHTanbHAS
nabopaTtopHast
pabora

AbGcomoTHas
BJIQYKHOCTh BO3-
nyxa. OtHocu-
TeNbHAs BIaX-
HOCTh BO3/yXa.
dopmyna i
pacdéra OTHO-
CUTEJIBHOM
BJIQKHOCTH BO3-
nyxa. Touka po-
cbl. BonocHout
TUTPOMETD.
3HayeHue
BJIAKHOCTH BO3-
JyXa JJIsl Ku3-
HEIeSATENHHOCTH
yesnoBeka. Pe-
HICHHE 3a/1a4.
®poHTaTbHAS
nabopatopHas
pabora «I3me-

Cdhopmuposath
3HAHMSA O BIIaX-
HOCTH BO3/1yXa.
Hayuuts: onpe-
JeNATh O Ta-
6Ju1Ie 1IoT-
HOCTbH HACHIIICH-
HOTO Tapa npu
pa3Hoii Temrie-
patype; aHaH-
3UpPOBATh
YCTPOWCTBO U
TPUHIAT AEH-
CTBUSI TICHXPO-
MeTpa, BOJIOC-
HOTO THTPOMe-
Tpa; U3MEPSThH
OTHOCUTEJBbHYIO
BIIA)KHOCTh BO3-
AyXa; aHaJIM3u-
pOBATh BIMSHIE

3namy: onpesencHue
a0COJIIOTHO BIIaXKHO-
CTH BO3]lyXa, OTHOCH-
TEJILHOU BIIAYKHOCTH
BO3IyXa.

Ymems: n3mepars or-
HOCHTEJbHYIO BIIaX-
HOCTbh BO3/yXa C I0-
MOIIBIO
MICUXPOMETPA;
0OBSACHITEH 3aBUCH-
MOCTBL OTHOCUTEIILHON
BJIQKHOCTH BO3IyXa
OT TeMIIEpPaTyphI

PeryasitruBHubie: yuu-
TBHIBATh BEIJICICHHEIE
YUUTEJIEM OPUCHTHUPHI
JIEUCTBUS B HOBOM
yueOHOM MaTepHaie B
COTPYHUUYECTBE C
YUUTEIIEM.
ITo3HaBaTeJbLHbBIE:
OTIPE/IEISATh TIOHATHS,
UCIIONIL30BATh 3HAKO-
BO-CHMBOJINYECKHUE
CpE/ICTBA, B TOM YHC-
1€ MOJENH U CXEMEI,
JUIS pereHns 3a1a4

V0exxnEHHOCTh B He-
00X0JUMOCTH pa3yM-
HOT'O UCIIOJIb30BaHUs
JOCTHXKEHUN HAYKU U
TEXHOJIOTHH 11 1aJIb-
HEWIIEro pa3BUTHS
4eJI0BEYECKOr0o 00-
iecTBa

JlaTyuk Temmnepa-
TYpBbI, TEPMO-
METp, Mapis, co-
Cy/Jl C BOJIOM




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyempie pe3yabTaThl 0CBOCHHSI OCHOBHOI 06pa30BaTeIbHOI
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (B COOTBETCTBHH C

®rooe)

IIpeameTHbIe
pe3yJabTaThbl

YuuBepcaiabnble yueonbie geiictus (YY)

MeranpeameTHbie
pe3yabTaThl
PerynsiTuBHbie
KommyHHKaTHBHBI
e
Ilo3naBaTenbHbBIE

JIuuHocTHBIE
pe3yJabTaThl

HUcnoan3oBanue
o0opynoBaHus

pEHUE BIIaXHO-
CTHU BO3IyXa»

BII)KHOCTHU BO3-
JyXa Ha KHU3He-
JeSATeIbHOCTD
4ejoBeKa

Pasjen 5. TEIJIOBBIE CBOMCTBA KUJKOCTEM, TA30B W TBEPJBIX TEJI (4 u)




CBsi3b MEXay
napameTpaMu
COCTOSIHUS Ta-
3a. IIpumene-
HHE I'a30B

3aBHCHUMOCTH
JIaBJICHMS ra3a
JTAHHOM MacChl
oT 00BbEMa Ipu
MOCTOSTHHOM
TeMIlepaType.
I'paduk mouy-
YeHHOH 3aBUCH-
MocTH. O0bsic-
HEHHE 3aBUCU-
MOCTHU Ha
OCHOBE II0JIOKE-
gt MKT.
3aBU-CHMOCTbD
oOBéMarasa
JTAHHOM MacChl
OT €To
TeMnepaTypbl
MIPU TOCTOSTHHOM
JIABIICHHH, JIaB-

Cdopmupoars
3HaHUS 00 Hje-
aJIbHOM rase, ra-
30BBIX 3aKOHAX.
Hayuurts: uccie-
JIOBATh JUIA Ta3a
JTAHHOM MacChl
3aBUCHMOCTH:
JIABJICHUS OT
00béma npu 1o-
CTOSTHHOM TeM-
neparype, 00ne-
Ma OT TemIepa-
TYPBI TIPU
IMOCTOSIHHOM
JIaBJICHUH, J1aB-
JIEHUS OT TeMIIe-
paTypsl TIpH 10~
CTOSIHHOM 00BE-

3unamp’ noHATUS UIE-
aJIbHOTO ra3a; U30Tep-
MHYECKOT0, U300ap-
HOTO U U30XOPHOTO
npoIieccoB; Gopmyu-
POBKY 3aKOHOB boii-
151 — Mapuorra,
T'eii-JIroccaka,
[Tapns,rpaHnLbL
MPUMEHUMO-CTH
JTAHHBIX 3aKOHOB.
Ymemps: onuceiBaTh
HKCTIIEPHUMEHTHI, TTO]I-
TBEPKIAFOIITNE 3aKO0-
HbI boims —
MapuoTt-ta, I'eii-
Jlroccaka, Hlapns;
OOBSACHATH a30BbIE
3aKOHBI Ha OCHOBE
nonoxennii MKT

PeryasitruBHubie: yuu-
TBIBATh BBIICICHHBIC
YUUTEJIEM OPUCHTHUPHI
JIEUCTBUS B HOBOM
yueOHOM MaTepHaie B
COTPY/IHUUYECTBE C
YUUTEIIEM.
Ilo3naBaTebHbIE:
OTIPE/IEIATh TIOHATHS,
UCIIOJI30BATh 3HAKO-
BO-CHMBOJINYECKHUE
CpE/ICTBA, B TOM YHC-
JIe MOJIETIN B CXEMBI,
JUIS pereHnst 3a1a4

VOex1EHHOCTh B BO3-
MOXHOCTHU IIO3HAHUA
IIPUPOBI

JdeMoHcTpanus
«A3MeHenue
JdaBJIeHHS Tra3ac
H3MEHEHHEM
o0béMa npu
NMOCTOSIHHOM
TeMIlepaType».
JATYUK JaBIie-
HUSL, TaTYUK TEM-
neparTypsl, ImTa-
THB, COCY]l LISt
JIEMOHCTpaun
Tra30BbIX 3aK0-
HOB, Hacoc.
JeMoHcTpanus
«A3menenune
JdaBJIeHHS Tra3ac
H3MeHeHHEeM
TeMIepaTypbl
NPH MOCTOSIH-
HOM




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyemble pe3yabTaThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe bHOI
MPO-TPaMMBbl 0CHOBHOT0 0011er0 00pa3oBaHusi (B COOTBETCTBHH €

droc)
YuuBepcaiabnble yueonbie geiictus (YY)
H MeTtanpeamMeTHble
PEAMETHBIE pe3yabTaThbl JIMuHOCTHBIE
€3YJbTaThl
pesy PeryasituBHble pe3yIbTaThl
KommyHukaTuBHbI
e

[Mo3uaBarteabHbIE

Ucnoan3oBanue
o0opynoBaHus




JICHUS ra3a JaH-
HOI MaccChl OT
TEMIIEPATYPHI
npu
IMOCTOSIHHOM
obnéme. ['padhux
KaXJI0TO TIPO-
necca. O0mbsc-
HEHUE KaXKII0T0
nporiecca Ha oc-
HOBE TI0JI0KE-
Huii MKT. IIpu-
MEHEHHUE Ta30B
B TEXHHKE

Me; OOBSICHITE
9THU 3aBUCUMO-
CTH Ha OCHOBE
MTOJI0KEHU I
MKT;
HpI/IMeHﬂTI)
MIOJTy4YCHHBIC
3HAHUIA K pellie-
HUIO 33724

00béMe»: Jar-
YHK JaBJICHHS,
JIaTYHK TeMIIepa-
TYpBbI, LITAaTHB,
CoCyn AJid Jie-
MOHCTpAIuH ra-
30BBIX 3aKOHOB,
JIMHEWKA, COCY/I C
BOJIOH, CIMPTOB-
Ka.
JeMoHcTpau s
«A3menenune
00béMa raza c
H3MeHEeHHEM
TeMNepaTyphbl
NPH MOCTOSIH-
HOM JaBJie-
HUM»: TaTINUK
JIaBIICHUS, JaT-
YUK TEMIEpaTy-
pBl, IITAaTUB, CO-
Cy[l IJ1sl IEMOH-
CTpaIK Ta30BbIX
3aKOHOB, JIMHEH-
Ka, COCY/I C BO-
JIOM, CIMPTOBKA




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/bHOI
MPO-TPaMMBbl 0CHOBHOT0 0011er0 00pa3oBaHusi (B COOTBETCTBHH €

®rooe)

IIpeameTHbIe
pe3yJabTaThbl

YuuBepcaiabnble yueonbie geiictus (YY)

MeranpeameTHbie
pe3yabTaThl
PerynsiTuBHbie
KommyHHKaTHBHBI
e
Ilo3naBaTenbHbBIE

JIuuHocTHBIE
pe3yJabTaThl

HUcnoan3oBanue
o0opynoBaHus

Pasgen 7. JIEKTPUUECKUH TOK (14 1)

Cua Toka. Am-

Cwita Toka. Y-

Codopmuposatb

3names: onpeneneHue

PeryasituBHblie: mia-

CaMOCTOSATENHHOCTE B

JlaTduk Toka, am-

nepmetp. JIa- | joBHOE 0003Ha- | 3HAHMS O CHJIE | CHUIBI TOKA; CIMHUILY HUPOBATh CBOM JICH- PHOOPETEHUH HOBBIX | TIEPMETP
OoparopHas YeHHE M eIUHA- | TOKA, MPUOOpe | M3MEPEHHMS CHIIBI TOKA | CTBHS B COOTBETCTBUM | 3HAHWi M MpaKTHYe- JBYXIIpEICIh-
pabota Ne 5 11a CUJIBI TOKA. JUIS U3MepeHust | U e€ GU3MIecKuit C MIOCTABJICHHOM 33/1a- | CKMX YMEHUU HbIiA, ICTOUYHHK

JlobHBIE U CHJIBI TOKA. CMBICIT; POPMYITY [UISL | Y€l ¥ yCIOBUSIMHU € TIUTaHASL, KOM-

KpaTHbIC eMHU- | Hayuutb: ompe- | ompeserneHus! CHIIbI peas3almH. IUIEKT TIPOBOIOB,

bl CHJUIBI TOKA. | JIEJATH LEHy Jie- | ToKa; npubop juist u3- | Ilo3HaBaTe/bHbIE: PE3UCTOPHI,

AMnepMerp — | JICHUS IIKaJIbI MEpEHUsI CUJIbI TOKA; OCYIIECTBIIATH (pHKCa- KITIOY

npuoop A1 U3- | aMIIepMeTpa; npaBuiia paboThl € o nHMopMarmu 06

MEpEHHUS CHJIBI | M3MEPATh CHITY npubopom. OKPYIKAIOIIEM MHUPE C

TOKa, CII0CO0 TOKA Ha pa3iuy- | Ymemsy: M0Ib30BaThb- | TIOMOIIBIO HHCTPY-

€ro MOJKIIIOYe- | HBIX y4acTKax cst amniepmerpom aist | mentoB MKT.

HUA B 1enb. JIa- | JIEKTPUYECKOH | Ompe/eeHus! CHITbI KommyHuKaTHBHBIE:

OopartopHasi pa- | LeMH, 3aIKChl- TOKa B L[ETIH; OLIEHH- OPraHu30BBIBATH

0ota Ne 5. BATh PE3YNBTAT C | BaTh PE3yJbTaThI U3- y4eOHOe COTpYIHIYE-

«COopka »1ek- | y4€ToM Mmorpem- | MepeHuid; IPUMEHATh | CTBO M COBMECTHYIO

TPUYECKOH LIEMN | HOCTH M3Mepe- | (GopMyIy Ajs pacyéTa | AeSTeNbHOCTD C yuH-

Y U3MEpEeHHe HUS CHJIBI TOKA TeNeM U CBEPCTHHUKA-

CHJIBI TOKA Ha MU; paboTaTh UHANBH-

pa3IHYHBIX €€ JyanbHO U B TPYIIIE

y4acCTKax»
Dnexrpuue- Onekrpuueckoe | ChopmupoBath | 3nams: onpenencuue | PeryasituBHble: mna- | CamocTtostensHOCTh B | JlaTuuk Hampsi-
CKOE HampspKe- | HampsDKEHUE. 3HAHWS O HATIpsI- | HANPSDKEHHUS; eUHU- | HUPOBATH CBOU JI€H- NpHOOPETEHUU HOBBIX | JKEHHS, BOJIBT-




IIpooonsicenue

Ilnanupyempie pe3yabTaThl 0CBOEHHSI OCHOBHOI 06pa30BaTelbHOI
MPO-TPaMMBbI OCHOBHOTO 00111er0 00pa3oBaHus (B COOTBETCTBHH C

droc
TeMma Ocnornoe lenenas YuuBepcaiabnble yueoubie geiictus (YY) Henoaksosanne
colepxKaHue YCTAHOBK o0opynoBaHus
aypoka TpeameTHbIe MeTtanpeamMeTHble 1
pe3yJabTaThl NYHOCTHBIC
PesyIbTATE PerynsiTuBHbIe Pe3yIbTATHI
KommyHukaTuBHbI
e
IHo3HaBaTebHBbIE
Hue. Bonbt- YcnoBHoe 000- | jkeHHH, MPHOO- | Iy U3MEPEHHS HANpsA- | CTBHSA B COOTBETCTBUHM | 3HAHWH M MPaKTHYe- METp ABYXIpe-
METP. 3HAYEHHUE M €[IU- | Pe I u3Mepe- | JKeHus u ee hu3nue- C MOCTABJICHHOM 33/1a- | CKUX YMEHUIA JIeTbHbIN, UCTOY-
JlaGopaTopHast | HUIA HAaMpsKe- HUS HampspKe- | CKUM CMBICT; GOpMY- | Y€l M yCTIOBUSAMH e HUK TUTAHUS,
pabota Ne 6 Hus. BoneT™erp, | Hus. Jy JUIA OTIPEACIICHUS peanuzanuu. KOMILIEKT TPOBO-
ero Ha3HaueHue | Hayuwuts: pac- HanpsokeHus; mpubop | Io3HaBaTeabHbIE: JIOB, PE3UCTOPHI,

# c11oco0 1moj-
KITFOYEHHS B
nens. Jlabopa-
TOpHas paboTa
No 6. «3mepe-
HUE HaMpsKe-
HUS HA pa3iny-
HBIX Y4acTKax
AIEKTPUYECKON
e

CUMTHIBATh 3Ha-
qeHus puznde-
CKHUX BEJIMYUH,
BXOJISIIINX B
bopmyny Hamps-
KEHUsI; u3Me-
PATH HaIpsixKe-
HUS Ha pa3iny-
HBIX y4aCTKax
3IIEKTPUUECKOU
1eTH; 3aMUChI-
BaTh PE3yJIbTAT C
y4€TOM Iorpen-
HOCTH U3Mepe-
HUSA

TSI UI3MEPEeHNS Ha-
TIPSDKEHHUS;, TIPaBHIIa
paboThI ¢ MpUOOPOM
Ymems: 11011530BaTh-
CsI BOJIbTMETPOM JIS
OTIpeIeICH s Harps-
KCHHUSI B TIETIH, OL[CHHU-
BaTh PE3yJIbTATHI U3-
MEPEHHUIL; TPUMEHSTH
(opmyny s pacuera
HaANPSOKEHUS

OCYILIECTBIATH (hHUKCa-
o nHMopMarmu 06
OKpY>KaloleM MUpe ¢
HOMOILBIO HHCTPY-
menTtoB UKT.
KommyHukaTuBHbIE:
OpPraHU30BBIBATH
y4eOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
JeATENBHOCTD C Y-
TeNeM U CBEPCTHHUKA-
MU; pab0oTaTh HHANBH-
JyanbHO U B IPYIINE

KIIFOY




Comnporusiie-
HHUC HpOBOZ[HI/I-
ka. 3axoH Oma

3aBUCUMOCTH
CHJIBI TOKA OT
HaTIPSOKEHHS Ha

CdopmupoBarb
3HaHUA 00 DJIeK-
TPHYECKOM CO-

3namy: onpesiencHue
3NEKTPUYECKOTO CO-
MPOTHUBJICHUA; CAUHU-

PeryasituBHblie: yuu-
THIBAaTh BbIICJICHHbIE
YUUTEIEM OPHEHTUPDI

CaMOCTOSATEILHOCTD B
NpUOOPETEHUU HOBBIX
3HAHWUH U IIpaKTHYe-

JdeMoHcTpanus
«HccaenoBa-
HHe 3aBHCHMO-

JUTSl ydacTKa y4acTKe IeTn MPOTUBJICHUH, | Iy U3MEPEHHUS COTPO- | JICUCTBUSA B HOBOM CKUX YMEHHIA CTH CHJIBI TOKA
Lenu TIPY TIOCTOSH- 3akoHe Oma. THUBJICHUS U € u3u- y4eOHOM MaTepuae B MPOBOJHHKE
OT Hanps-
IIpooonicenue
[lnanupyembie pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTebHOM
Npo-rpaMMBbl OCHOBHOT0 0011ero 00pa3oBanus (B COOTBETCTBHH C
droce
HOBH Bast . Hcnonb3oBanu
Tema Ocnoenoe Tenesa Yuusepcaabubie yueonnie aeiicrsus (YY) CHo.Tb30BAHHE
cojepxkaHue YCTAHOBK o0opynoBaHus
aypoka TpeameTHbie MeranpeameTHbie
pe3yJabTaThl JIlndnocTHbIe
€3yJIbTaThI
pesy PeryasitTuBHbIe pe3y IbTaThl
KoMMyHUKATHBHBI
e

ITo3naBaTeanLHLIE




HOM COTPOTHUB-
nenuu. Conpo-
THUBJICHUE TIPO-
BOJIHHKA. YC-
JIOBHOE
o0o3HaucHKE U
€IMHUIIA COTIPO-
tusnenus. [Ipu-
poJa dIeKTpu-
YEeCKOTO COTpO-
THBJICHUS.
3aBHCHMOCTh
CHWJIBI TOKA

OT COMPOTHBIIE-
HHS yJ9acTKa Iie-
M TIPH TIOCTO-
STHHOM Harpsi-
JKEHUH Ha 3TOM
y4acTke. 3aKOoH
Owma 1715 ydact-
Ka nenu. Pemre-
HHE 33134

Hayuuts: uccie-
JI0BaTh 3aBUCH-
MOCTH: CHIIBI TO-
Ka OT HarnpsKe-
HUS Ha Y9acTKe
ENH TP TI0-
CTOSTHHOM CO-
MIPOTUBIICHUH;
CWJIBI TOKA OT
COTIPOTHBIICHHS
ydacTKa [eru
TP TIOCTOSTH-
HOM HarpsoKe-
HUUW HA 3TOM
y4acTKe; 00bsic-
HSTb TIPHIAHY
BO3HUKHOBEHUS
COMNPOTHBJIECHUS
B IIPOBOJIHUKAX;
paccuuTHIBaTh
3HAuCeHHS BeJU-
YUH, BXOSIIIX
B 3akOH OMma
JUIA ydacTKa
enu

Y4eCKuii cMbICT; (op-
MYJIHPOBKY 3aKOHA
Owma 151 yuacTka 1ie-
Ty,

Ymems: 00BICHATD
TIPUYHHY BO3HUKHOBE-
HUSI COTPOTHBIICHUS;
OTIPEJICNIATh U CPaB-
HUBATh CONPOTHUBIIE-
HHUS| METAJUTAYECKUX
MPOBOJTHUKOB TIO Ipa-
UKy 3aBUCUMOCTH
CHJIBI TOKA OT HAIIpsI-
KEHUS; BEIYUCIIATH
HEM3BECTHBIC BEITMYH-
HBI, BXOJISIIUEC B 3a-
koH Oma /17151 ydacTka
nenu

B COTPYJHHUYECTBE C
YUUTEIIEM.
ITo3HaBaTeJbHbIE:
OHPCHCHHTI) IIOHATHA,
UCII0JIE30BaTh 3HAKO-
BO-CUMBOJIMYCCKUC
CpEZCTBA, B TOM YHC-
JIe MOJICIN B CXEMBI,
JUISL peleHus 3a1a9

KEHHS»: IATIHK
TOKAa, IATYHK Ha-
TPSOKCHHUS, Pe3H-
CTOp, peocTar,
MCTOYHHK MTHTA-
HUSI, KOMILIEKT
TPOBOJIOB, KIJIFOY




IIpooonsicenue

Ilnanupyempie pe3yabTaThl 0CBOEHHSI OCHOBHOI 06pa30BaTelbHOI
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (B COOTBETCTBHH C

droc
HOBH Bast . Hcnosnb3oBanu
TeMma Ocnornoe Ilenesa YuuBepcaiabnble yueoubie geiictus (YY) CHoTb30BAHHE
cofiep:KaHue YCTaHOBK o0opynoBaHus
MeTtanpeamMeTHble
aypoka IIpeameTHbIe pel bt
pe3yJabTaThl NYHOCTHBIC
€3yJIbTaThI
pesy PerynsiTuBHbIe Pe3yIbTATHI
KommyHukaTuBHbI
e
IHo3HaBaTebHBbIE
Jlabopatopuas | Jlaboparopnas | Hayuuts: m3me- | Ymems: coOupartsb PeryasituBubie: mma- | CamocTosTensHOCTh B | JlaTumk ToOKa,
pabota Ne 7 pabora Ne 7. PATH CONPOTUB- | ANEKTPUYECKYIO IETb | HUPOBATh CBOM JICH- NpUOOPETEHUU HOBBIX | JATUYMK HATpsOKe-
«W3mepenue co- | neHue mpoBo- 10 NEKTPUYECKOM CTBUS B COOTBETCTBHH | 3HAHUM U MpaKTHUe- HUSL, aMIIEPMETP
MIPOTUBIICHUS JIHUKA TP [I0- | CXeMe; MOJIb30BaThCs C TIOCTaBJIEHHOM 33/1a- | CKUX YMEHHI JBYXIIpEEb-
MPOBOJIHUKA TIPU | MOIIH U3MEPUTEIIbHBIMU 4ell U yCIoBUsIMU €€ HBII, BOIBTMETP
TIOMOIITH BOJIBT- | BOJBTMETpA U npubopamu AJ1s oTflpe- | peayn3aliyi. JIBYXTIPEEIh-
METpa U aMmIiep- | ammepmerpa neneHus conpotusie- | [Mo3HaBaTeJbHbBIE: HBIi, Pe3UCTOPBL,

MeTpa»

HUA IPOBOAHUKA

OCYLIECTBIATH (hHKCa-
o nHMopMarmu 06
OKpYXaroIIeM MHpPE C
HOMOILBIO HHCTPY-
MmeHToB UKT.
KommyHuKkaTuBHBIE:
OpPraHu30BBIBATh
yueOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
JeSTEeNBHOCTD C Y-
TeNeM U CBEPCTHHUKA-
MU; pab0TaTh HHANBH-
JyanbHO U B TPyIIIe

HNCTOYHHK IIMTa-
HHUA, KOMIIJIEKT
IIPOBOZIOB, KIIIOY




Pacuér compo-
TUBJICHUA TIPO-

VaemnsHOE CO-
NIPOTUBJICHUE

CdopmupoBath
3HaHUsI O pac-

3namy: onpenenenve
YAEIBHOTO COTPOTHB-

PerJIHTI/IBHLIe:
IIAaHUPOBATb CBOU

CaMoCTOSTeTLHOCTh B
NpUOOPETEHUH HOBBIX

Jlatuuk TOKa,
peocTaT, UCTOY-

BOJIHHKA. IPOBOJHUKA. 3a- | 4YETE CONPOTUB- | JIEHUS IPOBOJHUKA; JICHCTBHS B COOTBET- | 3HAHUMU U IPAKTHYE- HUK MUTaHUS,
Peocrartsl. BUCHMOCTB CO- | JICHUs IPOBOA- | CAMHHUILY U3MEPEHUS CTBHH C IIOCTABJICH- CKHX YMEHUM KOMIUIEKT IIPOBO-
JlaGoparop- MIPOTUBJICHUSA HUKA. YIEIBHOI'O COIIPOTUB- | HOM 3a/1aueil 1 yclo- JI0B, KJTFOY
IIpoooncenue
[Inannpyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/1bHOI
NPo-rpaMMBbl OCHOBHOI'0 0011ero 00pa3oBaHus (B COOTBETCTBHH C
®rooe)
HOBH ejieBast o Hcnoaw3oBanu
Tema Ocnosroe 1 Yuusepcanabubie yueonnie aeiicrsus (YY) CHO.Ib30BAHNE
ColepiKaHHe YCTAHOBK M o0opyaoBaHus
eTanpeMeTHbIe
aypoka IIpeameTHbIe pen
pe3yabTaThl JInunocTHLIE
€3yJIbTAThI
pesy PerynsiTuBHbIe pe3yJIbTaThl
KoMMyHUKATHBHBI
e

IHo3HaBaTeabLHBIE




Has pabo-

HPOBOJIHUKA OT

Hayuuts: uccie-

JICHUA IPOBOJAHMKA 1

BUSIMU €€ peannsa-

ta Ne 8 €ro yIeIbHOr0 J0BaTh 3aBUCU- | €€ pU3NUECKUi LUH.
COIPOTHBIIEHUS], | MOCTb COIIPO- cMeicr; Gopmyiy uit | [lo3HaBaTesibHBIE:
JUTMHBI IPOBO- TUBJICHUS TIPO- pacuéra COMpoTHBIE- | OCYHIECTBIATH (hHKCA-
JHUKA U TUIOIA- | BOJHMKA OT €r0 | HUs IPOBOJHHUKA. 1o nHpopmManuu 06
M €r0 Homneped- | YAEIbHOIO CO- | Ymemb: BHIYUCIATH OKPY’KaIOIIEM MHUPE C
HOT'O CEYEHHs. NPOTHUBJICHUS, | COIPOTUBIEHUE IIPO- MOMOLIBIO UHCTPY-
Peocratsl. JUTMHBI TIPOBO- BOJIHUKA; OOBACHATH menToB UKT.
YcerpoicTBo JHMKA U IUIOIIA- | YCTPOMCTBO M IpUH- | KoMMyHHKATHBHbIE:
MOJI3yHKOBOTO | /I €r0 IONeped- | I JCHCTBUS peocTa- | YMEHHE OPTaHU30BbI-
peocTaTta M 000- | HOTO CEUEHUS; Ta; peryaupoBaTh CH- | BaTh yu4eOHOE COTpPY/I-
3HAQYEHNE €r0 Ha | BBIYMCIATH CO- JTy TOKa B II€TH C 110~ HHUYECTBO U COBMECT-
cxeme. JIabopa- | mpoTuBieHHE MOIL[BIO peocTara HYIO JI€ATeIbHOCTD €
TOopHas pado- IIPOBOJIHUKA; YUHTENEM U CBEPCTHHU-
Ta Ne 8. «Pery- OOBSACHATH Kamu; paboTaTh MH/H-
JMPOBAHUE CUIIBl | YCTPOMCTBO U BUJIyaJIbHO U B IpyIIe
TOKA B LIETIH C NPUHLAI JeH-
MIOMOIIIBIO peo- | CTBHSA PEOCTaTa,
cTaray perynupoBaTh
CUJTy TOKa B 1ie-
1 C IOMOILIO
peocrara
ITocnenosa- [Tocnenosarens- | ChopmupoBats | 3Hamb: 3aKOHBI 110- Peryasitusubie: mia- | CamocrostensHOCTh B | JlaTumk ToKa,
TENBHOE CO- HOE COE/IMHEHNE | 3HAHMSA O 3aKO- | CJIEJOBATENBHOrO CO- | HUPOBATH CBOM JIEH- HpPUOOPETEHNU HOBBIX

JaTYWK HAIIPSKE-




IIpooonsicenue

Ilnanupyempie pe3yabTaThl 0CBOEHHSI OCHOBHOI 06pa30BaTelbHOI
MPO-TPaMMbl OCHOBHOTO 001ero 00pa3oBaHusi (B COOTBETCTBHH C

droc
HOBH Bast . Hcnosnb3oBanu
TeMma Ocnornoe Ilenesa YuuBepcaiabnble yueoubie geiictus (YY) CHoTb30BAHHE
colepxKaHue YCTAHOBK o0opynoBaHus
aypoka Tpeamernbie MeTtanpeameTHble
pe3yJbTaThl JIudnocTHbIe
€3YJIbTAThl
pesy PeryasitTuBHbie pe3yabTaThl
KommyHukaTuBHbI
e
IHo3HaBaTebHBbIE
eMHEeHUE IPO- | MPOBOJHUKOB. | HaX MOCJENOBa- | €JUHEHHS MPOBOHU- CTBUSI B COOTBETCTBUM | 3HAHWIA U MPaKTUYe- HUS, aMIIEPMETP

BOJHHUKOB. Jla-
OopartopHast
pabota Ne 9

Cuna Toka, Ha-
NPSKEHNE U CO-
NPOTHUBJICHUE B
LIETIH U HA OT-
NEIIBHBIX €€
y4acTKax Mpu
M0CJIEI0BATENb-
HOM COEJIUHE-
Huu. Jlaboparop-
Has pabora Ne 9.
«M3yuenue no-
CJIE10BATEIbHO-
T'0 COeJJUHEHUS
MIPOBOIHUKOB

TENBHOTO COe/IH-
HEHHs IPOBOJI-
HUKOB.
Hay4nTs: uccrne-
JI0BaTh MoCJIe-
JOBaTEIbHOE
COeIMHEHUE
POBOJHUKOB;
U3MEpPATH CHITY
TOKa U Hamps-
’KEHHE; BbIYHUC-
JITH COMPOTHB-
JIeHHE TPOBOJ-
HUKa

KOB.

Ymems: 00bacuaTL
0COOEHHOCTH TTOCIIE-
JOBATEJILHOTO COEIH-
HEHUSI TTPOBO/THUKOB;
PUMEHSTH 3aKOH
OmMa Juis yJacTka 1ie-
M ¥ 3aKOHBI II0CIIe-
ZOBATEJILHOTO COEIH-
HEHHMS JUTS PEIICHUS
3aJ1a4; COOMpaTh
JIEKTPUUYECKYIO TIETIh
¥ TIPOBEPSTH IKCIICPH-
MEHTAJIBHO 3aKOHO-
MEPHOCTH TOCIIe/I0Ba-
TEJNLHOT0 COEeTUHEHNUS

¢ IIOCTaBJIEHHOM 3a/a-
Yeil U yCIOBUSMU €€
peann3aium.
Ilo3naBaTeLHBIE:
OCYILIECTBIATH (hHUKCa-
o nHGopMaImu 0o
OKPYIKaroIeM MHUPE C
TIOMOIIbIO HHCTPY-
MmeHToB UKT.
KommyHnukaTus-
Hble: OPraHNU30BbI-
BaTh y4eOHOE COTPY/I-
HUYECTBO U COBMECT-
HYIO JIeATeIbHOCTH C
YUUTEIIEM U CBEp-
CTHHKaMHU; paboTaTh
WHAUBUIYalbHO U B

rpymnme

CKUX YMEHUI

JBYXIIpEEb-
HbIiA, BOJIETMETP
JBYXIIpEEb-
HBIiA, PE3UCTOPHI,
MCTOYHUK MHTa-
HUS, KOMIUIEKT
MPOBOJIOB, KJIIOY




[Mapannenshoe | [apamnensHoe | ChopmupoBats | 3Hams: 3akoHbI Ta- | PeryasituBHbie: mia- | CaMOCTOSATENBHOCTh B | JlaTumk TOKa,
COEJIMHEHUE COC/IMHEHHUE 3HAHMSA O 3aK0- | PAJUICJILHOTO COEIU- | HUPOBATh CBOM JICH- NPUOOPETEHUH HOBBIX | JATYMK HATIpsIKe-
NPOBOJAHUKOB. | MIPOBOJHUKOB. | Hax Mapajielb- | HEHUS IPOBOAHUKOB. | CTBHS B COOTBETCTBHUM | 3HAHUHU U MpPAaKTHYE- HUS, aMIIEPMETP
JlaGoparoprast | Cuia TOKa, Ha- | HOTO COCMHE- Ymems: 0OBSICHATH | COCTaBICHHOM 33/1a- | CKUX YMEHHI JIBYXTIPEEIh-
pabora Ne 10 NPSHKEHHE M CO- | HUS MPOBOAHM- | OCOOCGHHOCTH Tapan- | 4el U yCIOBUAMU e€ HBIH, BOJIBTMETP
TPOTHUBJICHHUE B KOB. JIENIHOTO COSTMHEHUST | peau3alliu. JIBYXTIPEEIh-
IIpooonicenue
[lnanupyembie pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTebHOM
Npo-rpaMMBbl OCHOBHOT0 0011ero 00pa3oBanus (B COOTBETCTBHH C
droce
HOBH Bast . Hcnonb3oBanu
Tema Ocnoenoe Tenesa YuuBepcaiabhble yueonbie geiictus (YY) CHo.Tb30BAHHE
cofiep:KaHue YCTaHOBK o0opyn0oBaHus
MeTtanpeameTHble
aypoka ITpenmerHbIe pel bt
— Pe3yJIbTATHI MYHOCTHbBIE
PeryasitTuBHbIe pe3y IbTaThl
KoMMyHUKATHBHBI
e
Ilo3naBaTenbHbBIE
IIeNH ¥ Ha OT- Hayuuts: uccne- | npoBoaHukoB; mpuMe- | Ilo3HaBaTeabHBIE: HBIM, PE3UCTOPBHI,

JICIIBHBIX €€
y4acTKax Ipu
napajuieIbHOM
COCIMHEHUU
MPOBOJHUKOB.
JIaboparopHas
padora Ne 10.
«M3yuenue na-
paIeIbHOTO
COCIMHECHUSA
TPOBOJAHUKOBY

JI0BaTh Mapai-
JICIIHOE COe/IH-
HEHHUE MPOBO/I-
HUKOB;
U3MEPATH CHITY
TOKa ¥ Hamps-
’KEHHE; BBIUHC-
JIATh CONPOTHB-
JICHUE TIPOBOJI-
HHKa

HATH 3ak0oH OMa s
yJacTKa IIeTHd U 3aK0-
HBI TTAPAJIIEIILHOTO
COCIMHEHUS TS pe-
[IeHMs 3a1a4; coOu-
path AIEKTPHUECKYIO
IeTIb ¥ IPOBEPSTH
9KCIIEPUMEHTAIILHO
3aKOHOMEPHOCTH T1a-
paJLIENBHOTO COeU-
HEHUS

OCYLIECTBIATH (hHKCa-
M0 MHPOPMAITIH 00
OKpYIKaIoIIeM MHpPE
C TMOMOIIBIO HHCTPY-
MmeHToB UKT.
KommynnkaTupHnbie:
OpPraHu30BBIBATh
yueOHOe COTpY/IHU-
YeCTBO U COBMECT-
HYIO JIeATeTbHOCTH C
YUUTENEM U CBEp-
CTHHKaMHU; paboTaTh
WHIUBUIYAIBHO U B

rpymnme

HNCTOYHHK IIMTa-
HUA, KOMIIJIEKT
IIPOBOJIOB, KIIHOY




Pa6Gora u Mor-
HOCTb JICKTPHU-
YECKOT'O TOKA.

Pa6Gora u mour-
HOCTh 3JICKTPHU-
YECKOT'0 TOKA.

CdopmupoBarb
3HaHU 0 Pado-
T€ U MOIITHOCTU

3namps: onpeneneHue
paboTHI ¥ MOIITHOCTH
3JIEKTPUYECKOTO TOKA,;

PeryasitTuBHubie: mia-
HHUPOBATh CBOU JICH-
CTBUS B COOTBETCTBUU

CaMOCTOSATEILHOCTD B
NpUOOPETEHUH HOBBIX
3HAHWUH U IIPaKTHYe-

Jlatuuk TOKa,
JIATYMK HanpsiKe-
HUS, aMIIEPMETP

3akoH [Ixoy- Ennanuer JNEKTPUYECKOTO | €AMHUILIBI H3MEPEHUS C MIOCTABJIEHHOM 33/1a- | CKUX YMEHUM JIBYXIPENEIb-
a1 — Jlenna. | pabo-Tsl TOKa, 3aKOHE pabOoThI M MOIITHOCTH | Y€H U YCIIOBUAMU €€ HbIN, BOJIETMETP
JlabopaTopHasi | aneKTpude- Jbxoyns — ANEKTPUUECKOT0 TOKA | peayn3aliiH. JIBYXIIpEIEb-
pabora Ne 11 CKOT'O TOKa: Jlen-ma. U X (PU3HYECKUi Io3HaBaTebHbBIE: HbIH, JIAMIIOYKA,
1 /Ix, 1Bt -49u | Hayunts: 00bsic- | cMBICT; GOPMYITY IS | OCYIIECTBIATH (PUKCA- UCTOYHHK TTUTa-
1xBrt - 4, equHU- | HATH SBICHUE onpezeneHus paboTsl | 1o HHGOPMAIUK 00 HUS, KOMILJIEKT
11a MOIIIHOCTH | HarpeBaHUS Y MOLIIHOCTH 3JIEKTPHU- | OKPY’KAIOMIEM MHPE C IPOBOJIOB, KIIHOY
ANEKTPUUECKOTO
IIpooonoicenue
[lnanupyembie pe3yJabTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/bHOM
NPO-rpaMMBbl OCHOBHOT0 0011ero 00pa3oBaHusi (B COOTBETCTBHH C
DIroc
Tema OcnoeHoe Henesan Yuusepcaiabubie yueonbie neiicreus (YY) Henoab3opanne
CoiepKaHue YCTAHOBK o0opyaoBaHus
aypoKa TpexmeTnbre MeranpeamerHbie I
Pe3yabTaThI NYHOCTHBbIC
ey IbTatTel PeryasitTuBHbIe pe3yabTaThl
KoMMyHHKATHBHBI
e

IIo3naBaTeJbHBIE




toka: 1 Br. Cuér-
YUK 3JIEKTpHYe-
CKOM 3HEPIUH.
Harpesanune
IIPOBOTHUKOB
ANEKTPUIECKUM
TOKOM. 3aKOH
Jlxoyms —
Jlen-na.
Jlabopatop-Hast
pabota

No 11. «3mepe-
HHe paboThI U

MIPOBOJIHUKA
ANEKTPUUECKUM
TOKOM; paccyu-
THIBATh 3HAYE-
HUS (PU3MIECKUX
BEJMYHH, BXO/S-
MUX B popMyIy
paboThI U MOTII-
HOCTH JJIEKTpPH-
YECKOTO TOKa,
3aKkoH [[xxoy-

s — Jlenna;
FCCIEI0BAT 3a-

9eCcKOro TOKa; mpuoo-
PBI ISl U3MEPEHUSI
paboTsl, hopmyu-
POBKY 3aKkoHa J[xo0y-
11 — JleHna.
Ymems: 00BICHATD
SIBJICHUE HATPEBAHHUS
HPOBO/IHKKA JNIEKTPH-
YEeCKUM TOKOM; pac-
CUUTHIBATH 3HAYCHHUS
(U3MYECKUX BETMYNH,
BXO/ISIINX B
(bopMybIpabOTHI U

HOMOIIbIO HHCTPY-
meHToB UKT.
KoMMyHUKATHBHBIE:
OPraHu30BBIBAThH
y4eOHOE COTpYIHIYE-
CTBO M COBMECTHYIO
JeSATENBHOCTD C YUH-
TEJIEM M CBEPCTHHKA-
Mu; paboTaTh HHUBH-
JyaJbHO U B TPYIITIE

MOIITHOCTHU BUCUMOCTB TEM- MOIITHOCTHU
JJIeK- niepaTypsl po- HIEKTPUYECKOTO TOKA,
TPUYECKOTO TO- | BOJAHUKA OT CU- | 3aKoH J[>koyns —
Ka» JIbI TOKA B HEM Jlenna
Paznea 8. DJIEKTPOMATHUTHBIE SABJEHUSA (7 u)
[Toctrostnubie | TlocTosiHHBIE CdopmupoBats | 3nams: onpeneneHie | PeryjasiTHBHbIE: Pa3Butne no3nasa- JdemoHcTpanus
MarHuThl. Mar- | maruutel. Ecte- | 3HaHHS 0 MOCTO- | MOHSATHIL: CEBEPHBIA U | yYUTHIBATh BBIICNCH- | TENBHOrO MHTEpecak | «M3mepenue

HUTHOC II0JIC

CTBCHHBIC U HC-

SHHBIX MarHHTax,

I0)KHBIM MarHUTHBIC

HBIC YUUTCIIEM OpU-

busuke.

110JIl MOCTOAH-

KYCCTBEHHBIE MarHUTHOM II0JIe. | TIOJIFOCA, MAaTHUTHOE | €HTUPBI ACHCTBHA YOekIEHHOCTD B BO3- | HOI0 MATHHTA»!
Marautsl. Ha- HayuwuTs: Ha- ToJie, IMHUKM MarHUT- | B HOBOM y4eOHOM MO’KHOCTH TIO3HAHMS | JATYMK MarHuT-
MarHu4yuBaHue | ONroJaTh B3au- HOM MHIYKIUH; KaK Marepuaje B COTpyJI- | IPHUPOJBI HOT'O HOJIA, 110-
CTOSIH-
IIpooonoicenue
IInannpyemsbie pe3yJabTaThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/IbHOI
NPO-TpaMMBbl OCHOBHOI'0 0011ero 00pa3oBaHus (B COOTBETCTBHH €
Proc)
HOBH eJieBast . Hcnoan3oBanu
Tema OcnoBHoe I YuuBepcaiabhble yueOHbie geiictus (YY) ¢no.Ib30 ¢
cofiepKanue YCTAaHOBK o0opynoBaHus
MeranpeameTrHbie
aypoka IIpeamernbie pel 1
pe3yJbTaThl HYHOCTHBIE
€3yJIbTaThI
pesy PerynsiTuBHbie pe3yIbTaThl
KommyHuKaTHBHBI

(3




ITo3HaBaTeabHbIE

JKeJesa B Mar-
HUTHOM TIOJIE.
MaruauTHbIE TI0-
nmoca. B3aumo-
JeificTBrE Mar-
HUTOB. Maramr-
HOE IT0JIE.
MaruuTtHas uH-
aykuust. Jluaun
MarHUTHOH WH-
nykuuu. Ha-
TpaBJICHUE JIH-
HUI MarHUTHOM
uHaykuun. Og-
HOPOJIHOE Mar-
HHTHOE I10JIE

MOJICHCTBHE T10-
CTOSIHHBIX Mar-
HUTOB; OTIpe/e-
JIATH TOJIF0Ca
MOCTOSTHHBIX
MarHUTOB I10 Ha-
TIPaBJICHHIO JIH-
HWM MarHUTHOH
WHIYKIUH WA
HarpaBJieHHE
BEKTOpa MarHuT-
HOW UHITYKITUH
10 U3BECTHHIM
ITOJII0CaM Mar-
HHTA; CTPOUTH
H300paKECHHS
MarHUTHBIX I10-
JIel TIOCTOSTHHBIX
MAarHuTOB C II0-
MOILBIO JIMHAN
MarHUTHOH WH-

TYKIUH

B3aUMOJIEHCTBYIOT 110~
CTOSIHHBIE MarHWTHL
Ymems: 00bscHATE
B3aMMO/ICHCTBHE I10-
CTOSTHHBIX MATHUTOB;
AHAIIM3UPOBATh U
CTPOUTH KapPTHHBI JIH-
HUW HHIYKIIUA Mar-
HHUTHOTO ITOJIS

HUYECTBE C yUHTe-
JEM.
ITosnaBaTenbubie:
OTIPEENAT OHSTHSL;
yCTaHABJIMBATD aHA-
JIOTHH; IOHUMATh pa3-
JIAYUST MEKTY UCXO]I-
HbIMU (haKTaMU U TH-
NOTe3aMH JUTSI UX
00BsICHEHHUS, Teope-
THYECKUMHU MOJIEISIMH
U peaJbHBIMU 00BEK-
TaMH

HBIA MarduT I10-
JIOCOBOH

JlabopartopHas
pabota Ne 12.

JlaboparopHas
pabota No 12.

Codopmuposatb
3HaHUS O Mar-

3nams. o CylIeCTBO-
BaHMH MarHuTHOI'O

PerJIﬂTHBHLIe: Iia-
HHUPOBATb CBON Jeii-

CaMoCTOATENbHOCTh B
HpHUOOPETEHNN HOBBIX

JlaTyyk Maraut-
HOTO MO, TO-




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyempie pe3yabTaThl 0CBOEHHSI OCHOBHOI 06pa30BaTelbHOI
MPO-TPaMMbl OCHOBHOTO 001ero 00pa3oBaHusi (B COOTBETCTBHH C

®rooe)

IIpeameTHbIe
pe3yJabTaThbl

YuuBepcaiabnble yueoubie geiictus (YY)

MetanpeameTHsbie
pe3yabTaThl
PerynsiTuBHbIe
KommyHukaTuBHbI
e
ITo3naBartenbHbIE

JInuHocTHBIE
pe3yJabTaThl

HUcnoan3oBanue
o0opynoBaHus

MaruutHOE 110-
J1e 3eMin

«M3yuenue mar-
HHATHOTO OIS
MMOCTOSIHHBIX
MAarHuTOBY.
MaruuTHoOe 1oie
3emim. Maraur-
HBIE TTOJIIOCHI
3emin. Maruurt-
HbIE AHOMAJIHH.
MaruutHsle 0y-

pu

HUTHOM II0JIE
3emMin.
Hay4uts: uccne-
JIOBATh CBOMCTBA
MOCTOSIHHBIX
MAarHuTOB; TOJTY-
9aTh KAPTUHBI UX
MarHUTHBIX I10-
e

moist 3eMiid; 0coOeH-
HOCTH MArHHUTHOTO I10-
JIs1 3eMUTH.

Ymems: uccnenosats
CBOIICTBa
IMOCTOSIHHBIX
MarHUTOB; MOJTY4aTh
KapTHHBI UX MarHUT-
HBIX HOJIei

CTBHS B COOTBETCTBUHU
¢ IIOCTaBJIEHHOM 3a/a-
Yeil U yCIOBUSMU €€
peann3aium.
Ilo3naBaTeLHBIE:
OCYILIECTBIATH (hHUKCa-
o nHMopMarmu 06
OKpYXKaroIIeM MHpPE C
TIOMOIIbIO HHCTPY-
MmeHToB UKT.
KommyHukaTuBHbIE:
OpPraHu30BBIBATh
y4eOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
JeATENBHOCTD C Y-
TEJIEM M CBEPCTHHKA-
MU; pab0oTaTh UHANBH-
JyanbHO U B TPyIIIe

3HAaHMH U IPaKTHYe-
CKUX YMEHUI

CTOSIHHBIN Mar-
HUT TIOJIOCOBOM,
JTHHEWKa H3Me-
puTenbHas




Marnuthoe mo- | OnbiT Opcrena. | ChopmupoBate | 3wams: cunoByio xa- | PeryasiTuBHble: yun- | YOekIEHHOCT B Bo3- | JleMoHcTpanust
e snektpude- | B3zaumocsszb 3HAHMS O Mar- | PaKTEPUCTHUKY Mar- THIBATh BbI/ICJICHHBIC MOXHOCTU TMo3HaHus | «M3Mepenme
CKOI'0 TOKa MarHUTHBIX [10- | HUTHOM II0JIE HUTHOTO T0JISI; ONpe- | YYUTENeM OPUCHTUPBI | MPUPOIBI MATHUTHOTO
JIel U ABUKY- AIIEKTPUUECKOTO | JEJICHUE MOIYJIS UH- | JIEUCTBHS B HOBOM M0Jisl BOKPYT
HIUXCA AIIEKTPU- | TOKA. TYKIIMA MAaTHATHOTO | y4eOHOM Matepuaje B NPOBOJHUKA €
YeCKHX 3apsAaoB. | Hayuurs: mpoBo- | 1ous; €€ eAUHHLY U3- | COTPYIHUYECTBE C TOKOM). JaT4YnK
MarnuTHOe 1one | JUTh IKCTIePH- MEpEHHUS. YUUTEIIEM. MarHUTHOTO T10-
JI51, TBA
IIpooonicenue
[lnanupyembie pe3yJabTaThl 0OCBOEHHSI OCHOBHOI 00pa3oBaTebHOM
NPO-rpaMMbl OCHOBHOT0 0011ero 00pa3oBaHusi (B COOTBETCTBHH C
droc)
HOBH ejieBast . Hcnonb3oBanu
Tema OcnopHoe I Yuusepcanabubie yueonnie aeiicrsus (YY) CHOIb30BAHME
cojiepkanue YCTaHOBK v o0opy10BaHus
eTanpeaMeTHbIe
aypoka IIpeameTHbIe ped
pe3yJbTaThl JuyHocTHBIE
€3yJIbTAThI
pesy PeryasitTuBHbIe pe3yabTaThl
KoMMyHUKATHBHBI
e
ITo3naBaTenbHbIE
NPOBOJHUKA C MEHTBI, I0Ka3bl- | Ymemp: OnpenensTh IHo3HaBaTebHBIC: IITaTHUBA, KOM-

TokoM. [IpaBuiio
OypaBuuka. ['u-
noresza Amiepa

BAIOILUE CyIIe-
CTBOBaHHE Mar-
HUTHOT'O OJIS
BOKpYT POBO/I-
HHUKA C TOKOM;
Onpe/eNiTh Ha-
TpaBJeHUE JIH-
HHUI MarHUTHON
MHYKIUK Mar-
HUTHOTO TOJIS
HOCTOSIHHOTO TO-
Ka, MCHOJIb3YS
npaBuIo Oypas-
YHKa

HaIpaBJeHUE JTHHANR
MarHUTHON MHIYKIUH
MarHUTHOTO TOJS TO-
CTOSIHHOTO TOKa 1 Ha-
TIpaBJICHHE TOKA B
IIPOBO/THHKE MO pa-
BIJTy OypaBUMKa

OIPEACIATD ITOHATHS,
YCTaHaBJIUBATb dHA-
JIOTUH; IIOHUMATb pas3-
JINYUA MEKY UCXOH-
HBIMH (I)aKTaMI/I uru-
IIOTC3aMu OJId UX
O6”b$ICHeHI/I$I, TEOpC-
THYCCKUMU MOACIIAMHA
" pCaJIbHbIMH 00BeK-
TaMH

IJIEKT IIPOBOJIOB,
HNCTOYHHK TOKa,
KIIFOY




9 kiacce

Ilnanupyempie pe3yabTaThl 0CBOEHHSI OCHOBHOI 06pa30BaTelbHOI
MPO-TPaMMbl OCHOBHOTO 001ero 00pa3oBaHusi (B COOTBETCTBHH C

I ®rooe)
ejeBasi
TeMa Ocnornoe CTAHOBK YuuBepcaiabnble yueoubie geiictus (YY) Henoaksosanne
cojiepkanue y o0opynoBaHus
aypoka n MeTtanpeamMeTHble
PEAMETHDBIE pe3yabTaThl JInuHOCTHBIE
€3yJIbTaThl
pesy PerynsiTuBHbIe pe3yIbTaThl
KommyHukaTupHbI
e
IHo3HaBaTebHBbIE
Pazien 1. 3BAKOHBI MEXAHUKMH (25 y)
Jlabopatopnast | OtHomieHue my- | Hayunth: u3me- | Ymems: onpenensith PeryasituBubie: mma- | CamocrositensHOcTh B | [llTaTuB mabopa-
pabora Ne 1 TEH, MPOXOAH- PATH YCKOPEHHE | YCKOPEHUE PAaBHO- HHUPOBATh CBOM JICH- NpUOOPETCHUN HOBBIX | TOPHBIN, MEXaHHU-

MBIX TEJIOM 32
TMOCIIEI0BATENb-
HbI€ paBHBIC
MIPOMEKYTKH
BpeMenu. Jlabo-
paropHas pabo-
Ta Ne 1. «Hccne-
JIOBaHKE PaBHO-
YCKOPEHHOTO
MIPSAMOJIMHENHO-
IO JABIKEHUS)

TeJa MPH €ro
PaBHOYCKOpEH-
HOM TIPSIMOJIH-
HEWHOM [IBIKE-
HUU

YCKOPEHHOTO JIBHKE-
HHS TP TIOMOIIH Ce-
KYHJIOMEpa U JIMHEH-
KU; 3aMHUChIBATh
TIOJTY4EeHHBIH pe3yJib-
TaT B BUJIC TAOMHIIbL;
(GopMyIupoBaTh BbI-
BOJI O BBIMIOJIHEHHOH
pabote u aHAIU3UPO-
BaThb MOMy4YEHHbIE pe-
3y/bTAThI

CTBUSI B COOTBETCTBHH
¢ IIOCTaBJIEHHOM 3a/a-
Yeil U yCIOBUSMU €€
peanu3aluu.
KoMMmyHuKaTuBHbIE:
OpraHU30BBIBATH
yueOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
JeATENBHOCTD C Y-
TENeM U CBEPCTHHUKA-
MU; pab0TaTh UH/MBH-
AyaJbHO U B TPYIIIE

3HAHWI U MPaKTHYE-
CKMX YMEHUI

qecKas CKaMbs,
OpYyCOK JiepeBsH-
HBIiA, SJIEKTPOH-
HBII
CEKYHJI0MepC
JaTYNKAMH,
MarHuTOYyIpas-
JsieMblIe TepKO-
HOBBIE TATYUKH
CEeKyHI0Mepa




JlBwxenne te- | JBmxenue Tena | Hayuwts: mccne- | 3nams: nonatue pas- | PeryastuBubie: yun- | CamMOCTOATENBHOCTE B | ®dpoHTAIbHAS
J1a moj Jaei- IpH ICHCTBUH JIOBaTh 3aBHCH- HOJCMCTBYIOIIEH CH- | THIBATh BbIIEICHHbIE IPHOOPETEHNH HOBBIX | J1afopaTopHas
CTBUEM HE- CHUJIbI TPEHHUS. MOCTb CHJIBI TPE- | JIbl, CUJIBI TPEHHSL. YUYHUTETIEM OPUECHTUPBl | 3HAHUWI U IIPaKTHYE- padora Ne 1
CKOJIbKHX cHI. | TOpMO3HOU HUS CKOJIBKEHHS | Ymems: pewats 3a1a- | JACUCTBHS B HOBOM CKHMX YMEHHU «H3yyenne
@®poHTanbHbIC | MyTh. JIBMKEHHE | OT IUIOIIA/AW CO- | YW HA JBIKEHHUE Tella | y4eOHOM MaTepuaie JBIKEHHS TeJaa
71a00paTOpPHbIC | CBS3aHHBIX TG B | MPUKOCHOBEHHS | MO JACHCTBHEM He- B COTPYAHUYECTBE npu JeiicTBHH
paboThI BEPTUKAJIBHOM | TEJ U CUIIBI HOP- | CKOJIBKHMX CHIJI C yYUTEJEM. CHJIBI TPEHHSA»!
TIOCKOCTH. JIBM- | MaJbHOTO JIaB- ITo3HaBaTeJbLHBIE: JIEPEBSIHHBIN
KCHUE CBA3aH- | JICHUS; IpUMe- OTIPEIEIATh TIOHSTHS, Opycok, Habop
IIpooonicenue
IIlnanupyemsbie pe3yJabTaThl 0CBOCHHSI OCHOBHOMH 00pa3oBaTeAbHON
Npo-TrpaMMBbl 0CHOBHOI'0 001iero 00pa3oBaHus (B COOTBETCTBHH C
PIroc
TeMma OcnoBHoe Henesan Yuusepcanabubie yueonbie aeiicrsus (YY) Henoab3oBanne
Coflep:KaHue YCTaHOBK o0opya0oBaHus
aypoKa Mpeamernbie MeTanpeamerHbie 1
pe3yabTaThl NYHOCTHBIE
PE3YILTATHL PeryasitTuBHbIe pe3yabTaThl
KoMMyHHKATHBHBI
e

IHo3HaBaTeJbLHBIE




HBIX TeJT B TOPHU-
30HTAIILHON
IIJIOCKOCTH.
@poHTanbHAS
nabopaTopHas
pabdora Ne 1.
«3y4eHne 1Bu-
KEHUS TeNa Tpu
JEUCTBHUU CHJIbI
Tpenus». Opon-
TasbHas 1a00-
paropHas pabo-
ta Ne 2. «3yue-
HHUE JIBIKEHUS
CBSI3aHHBIX TEI»

HATH ITOJTY4YCH-
HBIC 3HaHHUS K
PCUICHUIO 3a1a4

HICIIOIB30BaTh 3HAKO-
BO-CHUMBOJINYECKHUE
Cpe/CTBA, B TOM YHC-
JIe MOJIENTU U CXEMEI,
JUISL PEIICHHS 38184

MeXaHu4ecKas
CKaMbsl, TUHAMO-
MeTp.
®poHTaNbHAA
JabopaTtopHas
padora Ne 2
«H3yyenne
JIBUKEHHUS CBSI-
3aHHBIX TeJ»:
MTaTUB J1abopa-
TOPHBII, MEXaHHU-
YecKasi CKaMbs,
OpyCOK JiepeBsH-
HBIU, 2JIEKTPOH-
HBIN
CEKyHJIOMepC
JaTYNKAMH,
MarHuTOYyIpas-
JsieMble TepKo-
HOBBIE JATYUKU
CeKyHI0Mepa,
HabOp rpy30B,
OJIOK HEIOIBIK-
HbBIN, HUTh




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI
MPO-TPaMMBbl 0CHOBHOT0 0011er0 00pa3oBaHusi (B COOTBETCTBHH €

droc
HOBH Bast . Hcnosnb3oBanu
TeMma Ocnornoe Ilenesa YuuBepcaiabnble yueoubie geiictus (YY) CHoTb30BAHHE
colepxKaHue YCTAHOBK o0opynoBaHus
MeTanpeameTHbie
aypoka
Hpe)IMeTH])Ie pe3yabTaThl JInuHocTHBIE
€3YJIbTAThl
pesy PerynsiTuBHbIe Pe3yIbTATHI
KommyHukaTuBHbI
e
IHo3HaBaTebHBbIE
Pazgen 2. MEXAHUYECKHUE KOJEBAHUS U BOJIHBI (7 u)
Maremaruue- | Mexanunueckue | ChopmupoBath | 3nams: onpenenenue | Peryastuubie: yuu- | CaMOCTOATENBHOCTh B | JleMOHCTpannu
CKHU U Ipy- konebanus. Ko- | 3HaHus 0 Koye- | KoneOaTenabHOro ABH- | THIBATDH BbIJICTICHHbIE nproOpereHny HOBbIX | «Kosie0anus

JKUHHBIA MasdT-
HUKU

nebaTeNbHas CH-
crema. Marema-
THYCCKUHN MasT-
nuk. Kosnebanus
MaTeMaTHYECKO-
r0 MasATHHKA.
CB00OOIHEIE KO-
nebanusg. Cme-
IIeHHE ¥ aMILIH-
TyJa KoJleOaHH.
[IpyxuHHbIA Ma-
arauk. Komneoa-
HHSA
MPYXKUHHOTO
MasTHHKA. ['ap-
MOHHUYECKHE KO-
s1e0anus

0aTeIpHOM JIBU-
»KEHHH, MaTeMa-
THYECKOM H TIpY-
YKHHHOM
MasiTHUKaX.
Hayuuts: 00bsic-
HATh KojIe0aHus
MasTHHKA;, aHa-
JIM3UPOBATH yC-
JIOBHS BO3HHMK-
HOBEHHS CBO-
OO0 IHBIX
KoJIe0aHu Ma-
TEeMaTHYCCKOTO
U TIPY>KUHHOTO
MAasITHUKOB

JKEHUS;, 4TO COOOMU
TPE/ICTABISIOT MaTe-
MaTHYECKHH MasTHUK,
NPYXUHHBIA MasTHUK,
¢cBOOOIHEIE KOJIeDa-
HHSI, TAPMOHUYECKHE
KoJIeOaHus; orpeie-
JIEHUS CMEILEHUS U
aMILTHTYIbI KoneOa-
HUH.

Ymems: 00bsacHATE
YCTaHOBJIEHHS KoJle-
OaHMi IPY>KUHHOTO U
MaTeMaTHYECKOro Ma-
ATHHUKOB, IPUYUHY 3a-
TyXaHHs KosieOaHuit

YUUTEITIEM OPUCHTHPBI
JNEUCTBYUS B HOBOM
y4eOHOM MaTepuae B
COTPY/IHUYECTBE C
YUUTEIICM.
Ilo3naBaTeabHbIE:
ONPeENIATh IOHSTHS,
co31aBath 000011e-
HUSl, YCTAHABIIMBATh
aHaJIOTUU

3HAHW U PaKTHYE-
CKMX YMEHUI

HUTSIHOTO Ma-
SITHHKA M CBO-
0oaHEBIE KOJIe-
0aHus rpysa Ha
NPYy:KHHE». J1aT-
YUK YCKOPEHHS,
IITATHUB C Kpere-
KOM, Ha0Op rpy-
30B, HUTh, HAOOP

HPYXKUH




JlaGoparopHasi | 3aBUCUMOCTH Hayuuts: uccie- | Ymems: cobupars PeryasituBHbie: CamocrosTensHOCTE B | JlaGopaTopHas
pabora Ne 2 nepuosia Koje- | I0BaTh 3aBHCH- YCTaHOBKY 110 OIIUCA- | IJIAHUPOBATH CBOM pHOOpeTeHNH HOBBIX | padora «U3y-

OaHmii Matema- | MOCTb IEPUOAA | HHIO; IIPOBOJUTH Ha- IEHCTBUS B COOTBET- 3HAHWUH U IIpaKTHYe- YeHHe KoJieba-

THYECKOTO MasiT- | KojeOaHumii Ma- | OmogeHus Kojeba- CTBHH C IIOCTABJICH- CKHX YMEHUM HHUIi Tpy3a Ha

HHKA OT JJIMHBI ATHUKA OT €r0 HUM; U3MEPATH NIEpH- | HOM 3aJa4€i U yCIio- NPYKUHE»:

KOMIIBIOTED,
IIpooonicenue
[Inannpyemblie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/1bHOI
NPO-TpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus (B COOTBETCTBHH €
®rooe)
HOBH Bast . Hcnoan3oBanne
TeMma OcnosHoe Ileaena Yuusepcanabubie yueonnie aeiicrsus (YY) cno
CoflepiKaHHue YCTAHOBK o0opyaoBaHus
MeTtanpeameTHble
aypoka IIpeameTHbIe P
pe3yabTaThI JInuHocTHBIE
€3yJIbTAThI
pesy PeryasitTuBHbIe pe3yIbTaThl
KoMMyHUKATHBHBI
e

IHo3HaBaTeabLHBIE




HWTH, HC3aBUCHU-
MOCTb OT aMILIH-
TyIIbI KONeOaHui
U Macchl rpys3a.
3aBUCHUMOCTh
nepuoa Kose-
OaHui npyXuH-
HOT'0 MasiTHUKA
OT KECTKOCTH
MPYKUHBI U Mac-
CBI Tpy3a U HE-
3aBHCHUMOCTH OT
AMILTHTYTBI KO-
JIe0anui.
JlaboparopHast
pabota Ne 2.
«M3yuenue ko-
nebanuit Mare-
MAaTHYECKOrO U
MPY>KUHHOTO
Ma-ATHUKOBY

JUIMHBI 1 aMILIN-
TyZBI KoneOa-
HHI; HCCIIEIO-
BaTh 3aBUCHU-
MOCTB NIEpHOJIa
Kose0aHuit mpy-
KHHHOI'O MasdT-
HHKa OT MacChl
Ipy3a U KECTKO-
CTH IIPY>KUHEI

OJ1 ¥ 4acTOTy Kone0a-
HUI MaTeMaTHYECKOI'0
¥ TIPY)KHUHHOTO MasiT-

HHKOB; O0BSCHATH 110~
JTy9eHHBIC PE3YJIBTATHI

BUSIMU €€ peannsa-
1107078
Ilo3HaBaTenbHbIE:
OCYILECTBIATH (UKCa-
1110 nHpopMaLuu 00
OKpY>KalolleM MHUpE ¢
HOMOILBIO HHCTPY-
menToB UKT.
KommyHukaTuBHbIe:
OpraHU30BbIBATH
y4e0HOe COTpYIHUYE-
CTBO U COBMECTHYIO
AESTENbHOCTD C Y-
TENeM U CBEPCTHHUKA-
Mu; paboTaTh UHIUBHU-
JyanbHO U B IPYIIeE

JIaTYUK YCKOpe-
HUSL, ITATUB C
KPETeXoM, Ha-
Oop Mpy>KuH pas-
HOM KECTKOCTH,
Ha0Op TPY30B 110
100r.
JlaGopaTopuasn
pabora «M3y-
YyeHue Kosieda-
HUH HUTSHOTO
MaSITHUKA
KOMITBIOTE], JIat-
YUK YCKOPCHUS,
rpy3 ¢
KPIOYKOM,
NE€rkas v Hepa-
CTSDKUMAs HUTb,
pyJeTka




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOEHHSI 0CHOBHOIi 06pa3oBaTeIbHOI
TMPO-TPaMMbl OCHOBHOT0 001Ier0 00pa3oBaHusi (B COOTBETCTBHH €

droc
Tema Ocnornoe Llenenas YuuBepcaiabnble yueoubie geiictus (YY) Henoaksosanne
coJepxKaHue YCTAHOBK o0opynoBaHus
aypoka TpeamerHbie MeTanpeameTHbie I
pe3yJabTaThI NYHOCTHBbIE
PE3YALTATHL PerynsiTuBHbIe pe3yIbTaThl
KommyHukaTuBHbI
e
Ilo3naBartesnbHbIE
Pazgen 3. JEKTPOMATHUTHBIE KOJEBAHUSA U BOJIHBI (15 u)
SBnenne snek- | OmnbiTel Dapa- CdopmupoBars | 3uams: onpeneneaue | PeryasituBubie: yuu- | YO6exaéHHOCTH B Bo3- | JleMOHCTpamus
TPOMAarHuTHOM | Aes. SIBieHue 3HAHUSA O SBJIE- | MOHATHUIL: BIEKTPOMAr- | ThIBATh BBIIEICHHBIE MOXHOCTH TO3HaHus | «SIBjieHHe
WHIYKIUU. ANIEKTPOMArHUT- | HUU DJIEKTPO- HWUTHAs UHAYKLUUS, HH- | YYUTENEM OPUEHTUPBI | MPUPOJIbI 3JIEKTpOMAar-
MarauTHBIN HOW MHIYKIUHW. | MarHUTHOM WH- JTYKIIMOHHBIN TOK; JNEUCTBYUS B HOBOM HUTHOI MHIYK-
MO-TOK WHAyKIUOHHBIN | AyKIWH, MATHUT- | ()OPMYITy MarHUTHOTO | yueOHOM MaTepHale B 10707 0%

TOK. MarHuTHBIN
noTok. Enunnna
MAarHuTHOTIO I10-
Toka. ['enepartop
ITOCTOSTHHOT'O TO-
Ka

HOM ITOTOKE.
Hayuuts: ana-
JIM3UPOBATH SIB-
JIEHHE JIEKTPO-
MarHUTHOH WH-
JYKLHH;
OOBACHATH
YCTPOMCTBO U
NPUHLMI AEH-
CTBHS F'€HEparo-
pa MOCTOSIHHOTO
TOKa

noToka; GpyHmameH-
TaJIbHBIE (DH3UUECCKHE
onbIThl Dapajes.
Ymems: 00bsacHATE
SIBJICHHE AIIEKTPOMAr-
HUTHOUN MHYKIIUY;
OTIPEICIIATh HEM3-
BECTHbIE BETHYHHEI,
BXOZSIIHE B hOpMyITy
MarHHTHOTO ITOTOKA

COTPY/IHUYECTBE C
YUUTEIICM.
Ilo3naBaTeJbLHBIE:
ONpPeENIATh IOHSTHS,
co31aBath 000011e-
HUST; IOHUMATh Pasiin-
YU MEXKTY UCXOJIHBI-
MH (paKTaMH M THIIOTE-
3aMU U1 UX
00BsCHEHHUS, TeOpe-
THYECKUMU MOJEISIMU
U peabHBIMU 00BEK-
TaMHU

JaTYMK HaMpsiKe-
HUSI, COJICHOM]I,
MIOCTOSIHHBIM I10-
JIOCOBOM MarHMT,
TpyoOka [1BX,
KOMIUIEKT IPOBO-
JIOB




[TepemenHsbIi
ANEKTPUYECKUIA
TOK

[TepemennbIi
IEKTPUYECKUI
Tok. [lepnonn-
YECKUE U3MEHe-
HUSL CHJIBI TOKA U

Cdopmuposatsb
3HaHWS O Tepe-
MEHHOM 3JIeK-
TPUYECKOM
TOKE.

3namy: onpeneneHue
HePEMEHHOTO 3JIEK-
TPUYECKOTO TOKA;
YCTPOWCTBO U MPUH-
MI JICUCTBUS TeHEpa-

PerynasiTuBubie: yuu-
TBIBaTh BBIICICHHBIC
YUUTEJIEM OPHEHTHPBI
JIEICTBUA B HOBOM
y4eOHOM MaTepuae

VOex1EHHOCTh B BO3-
MOXHOCTHU IIO3HAHUA
IIPUPOBI

JeMoHcTpanus
«H3mepenne
XapaKTepHCTHK
nepeMeHHOr o
TOKa»: IByXKa-
HaJlb-




IIpooonsicenue

Ilnanupyempie pe3yabTaThl 0CBOCHHSI OCHOBHOI 06pa30BaTeIbHOI
MPO-TPaMMbl 0CHOBHOTO 061Iero 00pa3oBaHus (B COOTBETCTBHH C

droc)
Tema Ocnornoe Lenenas YuuBepcaiabnble yueonbie geiictus (YY) Henoaksosanne
cofiep:KaHue YCTaHOBK o0opynoBaHus
aypoka Mpeamernbie MeTanpeameTHbie ——
pe3yJabTaThl pe3yAbTaTH! O THRIE
PerynsiTuBHbie Pe3yIbTaThI
KommyHnukaTupHsi
e
IHo3HaBaTebHBIE
HanpsokeHus e- | Hayuuts: Ha- TOpa MEPEMEHHOTO B COTPYJHUYECTBE C Has IPUCTaBKa-
PEMEHHOTO OmoaTh MoMy- TOKA. YAUTEIIEM. ociuiorpad,
ANEKTPUYECKOTO | YEHHUE MepeMeH- | Ymemb: 0ObACHATH Ilo3HaBaTe/bHbBIE: 3BYKOBOII TeHe-
toka. ['padux HOTO TOKa IIPH YCTPOMCTBO U MPUH- | OMPEIENATh MOHATHS, parop, Habop
3aBUCHUMOCTHU BpAIlCHUU paM- | LI JIeHCTBUS TeHepa- | co3/aBaTh 00001Ie- MIPOBOJIOB

CHJIBI TIEPEMEH-
HOTI'O TOKa OT
BpemeHu. Ya-
CTOTa MepeMeH-
HOT'O TOKa. AM-
IUTUTYTHOE U
NeNCTBYyIOIIEE
3HAYEHHMS CHJIBI
TOKa ¥ Harmps-
xenus™®. ['enepa-
TOp MEPEMEHHO-
ro ToKa

K{ B MATHUTHOM
I10JIE; OTIMCHI-
BaTh YCTPOUCTBO
Y NPUHIMN AeH-
CTBHS I'€HEparo-
pa nepeMeHHOTO
TOKAa

TOpa MePEMEHHOTO
TOKa

HUA, YCTaHABJIMBATb
aHaJIOTHuHn
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