CTEPC

W\W ! ,7‘9}

\'TFJKC‘(A;; 'ﬁ %
¥ C

A3

YT1Bepxkaaro:

Hupexrop
[Tpuka3 Ne 1 ot «1» centsiops 2023r

Pabouas nporpamma 1o (pu3uke
I 7-9 Ki1acCcoB ¢ UCIOJB30BAaHUEM

obopynoBanus 1ieHTpa «Touka Poctay
Ha 2023-2024 y4eOHbIl roj

[IporpamMmy cocTaBuiI yYUTENb GUBUKU
MBOY «Kokpekckas COLL»
Kapacaes VY .K.



Conepxxanue

TTOSACHUTEIBHAS BATIMCKA ....cuvviiiaiiiiaiiee et e et e ekt ettt e e s e e e s s e e e as e e ek e e e kbt e e bb e e e s e e e n b e e e nnnes 3
L 0530580 7 BT B 211 P 3
HOPMATHBHAS 083 .......ceeiiiiiiiie ettt e e e e e s 5)
OCHOBHBIC TTOHSTHS YL TEPMIHBL .........cutteeeatteeesteeassseeessseeeastseestneeaseeeaatneeessneeeanneeesnbeeennneee e 6

Onucanne MaTepHAIbHO-TeXHUYECKON HEHTPA «TOUKA POCTAN ..o 7
ba3oBbIil KOMIIEKT 000pyJOBaHUS LEHTPA « TOUKA POCTA» TTO PUBHKE ......cvvveeeirieriesieeeeeeeeeia 7

Pato4ast MPOrPAMMA IO PUHBHKE ........cooiviiiiiiiiiiiee et e e e e e e e e 12
[Tnanupyemble pe3yabTaTbl OCBOCHHUS YUEOHOTO IIPEAMETA. .....c.vevererreressennessessessessessessessessessessenns 12
DOPMBI KOHTPOIIS ¢ eeeeeeasteeeeeasseeeeaaassneeeeaassee e e e s ass e e e e e asse e e e e e an s e e e e e an s e e e e s nnnn e e e e e nnnne e e e s nnnneeas 29

TeMaTHUECKOE TITTAHUPOBAHHUE .......cveeeinsireeeesunneeeesassneeeesastneeeesassneeeesansneeeessnnneneessnnneeeesnnnneeas 33



IHosicHuTeAbHASA 3aMHCKA

LlenTps! 00pa3oBaHUs €CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTH «ToYka pocTa» CO3JaHbl CLEINBIO
pa3BUTHA y 00yYarONMXCS €CTECTBEHHO-HAYyYHOM, MaTeMaTUYeCKol, HHYOPMAIIMOHHONW TPaMOTHOCTH,
(opMUpPOBaHHS KPUTHYECKOTO M KpPEAaTHMBHOTO MBIIUICHHS, COBEPIICHCTBOBAHUS HABBIKOB
€CTECTBEHHO-HAYyYHOM HAIIPaBJICHHOCTH, a TAKXKE JUI PAKTUUECKOM 0TpabOTKK yuyeOHOro MaTepuana
10 y4eOHbIM npemeTam «Duzukay, «Xumus», «buonorusy.

Heab u 3axaun

o Peanuzanus OCHOBHBIX 00111€00pa30BaTENbHBIX MPOrpaMM MO Y4eOHBIM IpeIMeTam
€CTECTBEHHO-HAY4YHON HAIIPaBICHHOCTH, B TOM YHCJE B paMKaX BHEYPOUHOW HEATEIbHOCTH
00yJaronuxcs.

o Pa3zpaboTka W peanu3anysi pazHOYPOBHEBBIX JIOTIOJHUTEIBHBIX 00II€00pa30BaTEIBHBIX
[pOrpaMM €CTECTBEHHO-HAY4YHON HANpaBICHHOCTH, a TaK)K€ MHBIX MPOTrpaMM, B TOM YHCIIE B
KaHUKYJIIPHBIN IEPUO.

* BoBneuenue ydammxcs U neJarorndyeckux pabOTHUKOB B MPOEKTHYIO JNEATENbHOCTb.

o Opraxuzaiys BHEyu4eOHOH NeaTeNbHOCTH B KaHUKYIISIPHBII Meprol, pa3paboTka U pea-in3anus
COOTBETCTBYIOIIMX 00pa3oBaTeNbHBIX MPOTpaMM, B TOM 4YHCJE s Jarepei, op- TaHM30BaHHBIX
00pa30BaTEIBHBIMU YUPEKACHUSIMA B KAHUKYIISIPHBIHA IEPHOJI.

¢ [loBbilieHne NpogecCHOHANIBFHOIO MacTepcTBa IEAAarorudeckux pabOTHHKOB LIEHTpa, pe-
AITM3YIOLIMX OCHOBHBIE U JOTIOJTHUTEbHBIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

o Coznmanue mneHTpa «Todka pocTa» mpeanojaraeT pasBUTHE oOpazoBaTelbHON HWH(pa-
CTPYKTYpBI 0011e00pa3oBaTeIbHON OpraHu3alid, B TOM YHCIIC OCHAIIeHHE o0Imeoopa-
30BaTEIbHOM OpraHU3alln:

* 00opynoBaHHEM, CpeACTBAMHU OOY4YEHUS M BOCHHUTAHUS JUISl U3Y4EHHUs (B TOM YHUCIE JKC-
MEPUMEHTAIBHOTO) TPEIMETOB, KYypCOB, AMCHMIUIAH (MOIYJeH) eCcTeCTBEHHO-HAYYHOU
HaIMpaBJIEHHOCTH TPHU pealu3alil OCHOBHBIX 0011€00pa30BaTENbHBIX MPOrpaMM U J0-
MOJIHUTENBHBIX 00111€00pa30BaTENbHBIX MPOTPaMM, B TOM YHWCJIE IJIs PAaCUIMPEHUs CO-
nepkaHus yueOHbIX peaMeToB «Duzukay, « Xumusny, «buonorusy»;

* o0opynoBaHHeM, CpeACTBaMH OOY4YEHHs] M BOCHHTAHUS JJISl peali3alliyd MPOrpaMM JI0-
HOJIHUTENTLHOTO 00pa30BaHKs €CTECTBEHHO-HAYYHO HAlIPaBIEeHHOCTEN;

* KOMIIBIOTEPHBIM U HHBIM 000PYI0BaHHUEM.

[TpodunbHBIA KOMIUIEKT 00OpYIOBaHHUS MOXET OBITh BBIOpaH I 00IIE00pa3oBaTEIBHBIX
OpraHu3alfii, UMEIOIUX Ha MOMEHT co3JaHus 1eHTpa «Touka pocta» HaboOp cCpeAcTB 0OyueHuUs H
BOCIHMTAHUS, MOKPHIBAIONINNA CBOUMH (PYHKIMOHAILHBIMUA BO3MOXKHOCTAMH 0a30BbIe MO- TPEOHOCTH
IpU U3yYeHUH YueOHbIX mpeaMeToB « Duznkay, « Xumus» u «buonorusy.

MunumanbHO HeoOXoauMble (YHKIIMOHAIBHBIE U TEXHUYECKHE TPeOOBAHUS U MUHHMAlb- HOE
KOJIMYECTBO 000PYI0BaHUS, IEPEUEHb PACXOAHBIX MATEPHUAIIOB, CPEICTB 00YUYEHHS 1 BOC-TUTAHUS IS
ocHamieHusi HeHTpoB «Touka pocTay ompenenstorcss PernoHaibHBIM KOOPMHATO- POM C YYETOM
[TpumepHoro nepedHst 000pyJ0BaHMs, PACXOJHBIX MaTEPHANOB, CPEICTB 00yUe-HUS U BOCIIUTAHUS IS
co3laHusg M obecriedeHus: (PyHKIMOHMPOBAHMS IIEHTPOB 00pa3oBaHMs €CTECTBEHHO-HAyYHOU
HanpaBieHHOCTH «Touka pocTa» B 00IIe00pa3oBaTeNIbHBIX OpraHu3a- IUSX, PACMOJIO0XKEHHBIX B
CEJIbCKOW MECTHOCTH M MAJIBIX FOPOJIaX.

[TpoduiibHBIN KOMIUIEKT 000pyaoBaHUs obecneurnBaeT 3(PQPEeKTUBHOE TOCTH)KEHUE oO0pa-
30BaTebHBIX PE3YJAbTAaTOB OOYHAIOIIMMUCS MO MPOrpaMMaM €CTECTBEHHO-HAy4HOW HaIlpaBleH- HOCTH,
BO3MOXKHOCTh YITyOJNI€HHOTO W3Y4eHHUsS OTIETbHBIX MPEIMETOB, B TOM uHcie i (HOop- MUPOBAHUS
M300peTaTeNbCKOro, KpeaTHBHOTO, KPUTUYECKOTO MBILIICHHS, Pa3BUTUS (DYHKIMO- HATBHOH TIPaMOTHOCTH
y oOy4aromuxcs, B TOM YUCII€ €CTECTBEHHO-HAYYHOW U MaTeMaTHYECKOM.



DKCHEPUMEHT SIBJIACTCS UCTOYHHKOM 3HAaHUM M KPUTEPHEM MX UCTHHHOCTU B Hayke. KoHuemnmus
COBPEMEHHOT0 00pa30BaHMs MOAPAa3yMEBAET, YTO B YUEOHOM SKCIIEPUMEHTE BEIYILYIO POJb JOJIKEH
3aHATh CaMOCTOSITEJIbHBIM HCCIIEOBATENbCKUNM YYEHUUYECKUH 3KcrepuMeHT. CoBpeMEeHHbIE
AKCIIEPUMEHTAIIbHbIE UCCIE0BaHUS 10 (U3MKE YK€ TPYJHO INpPEJCTaBUTh O€3 HCIONIb30BaHUS HE
TOJIKO QHAJIOTOBBIX, HO M IIU(POBBIX H3MEPHUTEIBHBIX TPHOopoB. B denepanbHOM rocy1apcTBEHHOM
oOpasoBarensHOM cranmapre (nanee — DI'OC) mporrcano, 94TO OJHUM U3 YHUBEPCATHHBIX YUSOHBIX
neicteuii (manee — YVY]I), mpuoOpeTaeMbIX YYalIUMHCS, JTOJDKHO CTaTh yYMEHHE «IPOBEICHUS
OTIBITOB, IMPOCTBIX JKCIIEPHUMEHTAIBLHBIX HCCIEAOBAHUM, NMPSAMBIX U KOCBEHHBIX M3MEPEHUH C
UCIIOJIb30BAHIEM aHAJIOTOBBIX U HU(PPOBBIX H3MEPUTEIb-HBIX IPHOOPOBY.

VY4eOHBI PKCIIEPUMEHT 10 (pU3MKe, MPOBOJUMBIN Ha TPATUIIMOHHOM oOOpynoBaHuU (0€3
MpUMEHEHHsI TU(PPOBBIX TaOOPaTOpHil), HE MOXET B MOJIHOW Mepe 00eCHeUUTh PEIIEHUE BCEX
00pa3oBaTeNbHBIX 33/7a4 B COBpeMEHHOU IKoJie. CIoXMBIIAsICS CUTyalus OOyCIOBJIEHA CY-
LIECTBOBAaHHUEM psija MpoOiIem:

* TPaJAUIMOHHOE MIKOJbHOE 000pyOBaHUE HU3-3a OTPAHUUEHUS TEXHUUECKHX BO3MOXKHOCTEN HE

M03BOJISIET IPOBOIUTH MHOTHE KOJTMYECTBEHHBIE UCCIIEJOBAHUS;

* JUTUTENBHOCTh MPOBEACHUS (PU3MUECKHX HCCIEeIOBAHUN HE BCET/Ia COTIacyeTcs C JUIu-
TEJIbHOCTBIO YUEOHBIX 3aHATUH;

* BO3MOXXHOCTb ITPOBEJICHHSI MHOTHX (PU3MUYECKHUX HCCIEA0BAaHNH OTpaHUINBACTCS TPEOOBAHMAMHI
TEXHUKU 0€30TIaCHOCTH H JIP.

Hudposas nabopaTopust KapIUHAIBEHBIM 00pa3oM H3MEHSET METOJUKY U COJIEep)KaHUE JKC-
MEPUMEHTAIIBHON JIEATENHHOCTH U TIOMOTAeT PENINTh BHIIEIepeurciIeHHbIe mpodiembl. [upokuit criekTp
UQPOBBIX JAaTYMKOB MO3BOJIAET YYalIUMCS 3HAKOMHUTBCS C TapameTpaMu (U3MUECKOro SKCIepUMeHTa He
TONbKO HA KAaueCTBEHHOM, HO M Ha KolM4decTBeHHOM ypoBHe. C momo- mibpto 1udpoBoil nabopaTopuu
MOKHO IPOBOJAUTDH IJIUTENBHBIM IKCIIEPUMEHT Ia)Xe B OTCYTCTBHU 3KcnepumeHTaropa. [Ipu stom
u3MepsieMble JaHHbIE U pe3yJbTaThl MX 00pabOoTKM OTOOpaXka- I0TCS HEMOCPEICTBEHHO Ha AKpaHe
KOMIIBIOTEpA.

B mporecce dopMHupoBaHUS SKCIIEPUMEHTAIBHBIX YMEHUW 1O (U3HMKE YyYaIIHCS YIUTCS
NpeICTaBIATh HH(OPMAIHIO 00 HCCIEJOBAHUU B YETHIPEX BUAX:

* B BepOaJbHOM: OIMKUCHIBATH SKCIEPUMEHT, CO3[aBaTh CJIOBECHYIO MOJENb SKCIIEPHUMEHTA,

(buKcupoBaTh BHUMaHKE HA M3MEPSAEMbIX (PU3MUYECKUX BETUUNHAX, TEPMUHOIOTUM;

* B TaOJIMYHOM: 3aMOJHATH TAONMIBl NAHHBIX, JIEKAMUX B OCHOBE MOCTPOEHHA TIpadukoB (mpu
ATOM Y YYaIlIuXCsl BO3HUKAET MEPBUYHOE MPE/ICTABICHNE O MaclITabax BeJIHYHH);

* B rpaduueckoM: CTpouTh rpadukd 1Mo TaONUYHBIM JAHHBIM, YTO TO3BOJIIET MEPEUTHU K BbBI-
JBW)KEHUIO TUIOTE3 O XapaKTepe 3aBUCUMOCTH MeXTy (GU3NYECKUMU BEIMYUHAMH (IPH 3TOM
YUYHTENb MOKa3bIBACT MPEHMYIIECTBO B BU3YAIM3AlMH 3aBUCUMOCTEH MEXKIY BEIH- YMHAMHU,
HarJITHOCTh U MHOTOMEPHOCTH);

* B aHaJUTHYECKOM (B BHUJEC MaTeMaTHYE€CKHX ypaBHEHUI): MPUBOJAUTH MaTEMaTHUECKOE
OIKMCaHUE B3aUMOCBSA3M (PU3MYECKUX BEIWYMH, MaTeMaTHYecKoe 000O0IIeHHe TMOTYYEeHHBIX
pe3yNnbTaToOB.

[lepexon K KaxaOMy ATaly NpeACTaBlieHUs WH(OPMALMK 3aHUMAET JOCTATOYHO OOJBIION
HPOMEXYTOK BpeMeHu. be3ycnoBHo, B 7—9 Kiaccax 3TOT nporecce He0OX0IUM, HO B CTApIIUXKIaccax
3TO BpeMsi MOXXHO ObLI0 ObI OTBECTH Ha pelleHHe Oosee BaXHBIX 3371ay. B aToM mimane uudposbie
1a00paTOpUM MO3BOJISIOT CYIIECTBEHHO SKOHOMHUTH BpPEMs, KOTOPOE€ MOXHO IMOTPAaTHTh Ha
(GopMHpOBaHUE HCCITE0BATEIBCKUX YMEHUN YHAIIUXCS, BRIPKAIOIIUXCS B CEAYIOMIUX JEHCTBUSAX:

¢ ornpefeneHne IpoOIeMsl;

* [I0CTaHOBKA MCCIIEI0BATEIbCKOM 3a1aun;

¢ IUIaHMPOBAHHE PEIICHHUs 3aj1auu;



NOCTPOEHUE MOJETIEH;

BBIJIBHKCHUE TUIIOTE3;

JKCIIEPHMMEHTAIIbHAS IIPOBEPKA THIIOTE3;

aHaJIU3 JIAHHBIX KCIEPUMEHTOB WJIU HaOMI0JCHNUI;
(opMynHpoBaHIE BBIBOIOB.

[TocnenHue rozpl y ydamuxcsl HaOMIOJAaeTCs HU3KAs MOTUBALMA M3YYEHHS €CTECTBEHHO-HA- YYHbIX
JWCUMIUIMH U, KaK CJIEACTBHE, MajeHue KadecTBa oOpazoBanus. LludppoBoe yuebHoe 00opynoBaHne
H03BOJIACT YYAIIUMCS O3HAKOMHUTBCS C COBPEMEHHBIMU METOJAMU HCCIIEJ0BA- HUs, NPUMEHSIEMBIMU B
HayKe, 8 YYUTEII0 — IPUMEHATh Ha IIPAKTUKE COBPEMEHHBIE IIEIaroru- 4eckue TexHonoruu. [loatomy
riaBHOM coctaBistomiel komiuiekta «llIkonsHoro Kaantopuy- Ma» daBisdroTcs uudposbie
nabopaTopui.

Hopmartusnas 06a3a

®enepanpubiit 3ak0H 0T 29.12.2012 Ne 273-®d3 (pen. ot 31.07.2020) «O6 obpa3oBanuu B
Poccuiickoit denepaum» (¢ u3Mm. u goi., Berym. B cuay ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc_LAW_140174 (nara obparmenus: 28.09.2020).
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P® 1o crparernueckomMy pa3BUTHIO U HAI[HOHAIBHBIM MPOEKTaM, MpoToKo oT 24.12.2018 Ne 16).
— URL.: http://www.consultant.ru/document/cons_doc_LAW 319308/

(mata o6pamenwus: 10.03.2021).

l'ocynapctBennass nporpamma Poccuiickoit ®enepaunu «Pa3zButue o0pa3oBaHus» (yTB.
[Tocranosnennem IpasutensctBa PO or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06 yTBepX- AeHHH
rocymapcTBeHHOW mporpammbl  Poccmiickoit ®Denepanmn  «Pa3Butue oOpazoBaHus». —
http://www.consultant.ru/document/cons_doc_LAW 286474/cf742885e783e08d9387d7
364e34126187ec138f/ (nara oopamenwus: 10.03.2021).

[Ipodeccuonanbubiit crangapt «llemaror (memaroruueckas AEATEIbHOCTh B JOLIKOJBHOM,
HAvaJIbHOM 0O0IIIeM, OCHOBHOM 0O0IIeM, cpeHeM o0mieM o0pa3oBaHuM), (BOCHHUTATENb, YUHU- TEJb)»
(pex. ot 16.06.2019) (ITpuka3z MunucTepcTBa Tpyaa M conUaibHON 3amuThl PO ot 18 ok- T6ps 2013 1. No
544H, ¢ I3MEHEHUSIMHU, BHECEHHBIMU TIpUKa3oM MunucTepcTBa Tpyaa u couza- muThl PO ot 25.12.2014 Ne
11158 wm  or 5082016 r. Ne 4220). — URL: http://knmc.centerstart.
ru/sites/knmc.centerstart.ru/files/ps_pedagog_red 2016.pdf (nata o6parmenus:10.03.2021).

[Ipodeccuonanphblii cranaapt «llemaror nOMONMHUTETHLHOTO 00pa30BaHMs JETE€H U B3POC- JIBIX)»
(ITpukaz MunucTepcTBa TpyAa U coruanbHoi 3ammThl PO ot 05.05.2018 Ne 2981 «O0 yTBep K IeHUN
npodeccuoHanbHOro crannapTa «llegaror 1OMOTHUTENEHOTO 00PAa30BAHUS JIe- TeH M B3POCIBIX)). —
URL: //https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-  blok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-professionalnykh-standartov/  index.php?ELEMENT _1D=48583
(mara oopamenus: 10.03.2021).

denepanbHbIA rocyJapCTBEHHBIM 00pa30BaTeNbHBINA CTAHAAPT OCHOBHOTO 00IIET0 00pa30-BaHUs

(yTB. mpukazoM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @eneparmu ot17.12.2010 Ne

1897) (pen. 21.12.2020). — URL: https://fgos.ru (nata obpamenus: 10.03.2021).denepanbHblii

rocyIapCTBEHHBIN 00pa30BaTENbHBINA CTaHIAPT CPeaHEro 00Iiero oopaszo- BaHus (yTB. MPHKA30M

MununcrepcrBa 00pa3zoBanus u Hayku Poccuiickoit ®enepanuu 0117.05.2012 Ne 413) (pen.

11.12.2020). — URL.: https://fgos.ru (mara oopamenus: 10.03.2021).Metoandeckie peKOMEHIAINH O

CO3/IaHHIO U (DYHKIIMOHUPOBAHUIO IETCKUX TEXHOMAPKOB

«KBanropuym» Ha 6a3ze 001Ie00pa3oBaTeNbHBIX OpraHu3anuii (yTB. pacropspkeHrneM MuHH- cTepcTBa

npocerienust Poccuiickoit ®enmepanmu ot 12.01.2021 Ne P-4). — URL: http://lwww.
consultant.ru/document/cons_doc_LAW_374695/ (nara oopamenus: 10.03.2021).
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Mertoandeckue peKOMEHJAUU MO CO3/JaHHI0 U (PYHKIIMOHUPOBAHHUIO IIEHTPOB LU(POBOTO
oOpazoBanus «lT-ky0» (yTBepKICHBI pacnopspbkeHHeM MUHHCTEPCTBA MpocBemieHus Poccuii- ckoi
@eneparuun ot 12 smBaps 2021 r. Ne P-5). — URL: http://www.consultant.ru/
document/cons_doc_LAW_374572/ (nata oopamenus: 10.03.2021).

MeTtonuyeckrue peKOMEHIANK TI0 CO3JaHNI0 U (YHKIMOHHUPOBAHHMIO B 00IIE00pa3oBaTelib- HBIX
OpraHu3aLysIX, PaclolIOKEHHbIX B CEJIbCKOW MECTHOCTH M MallbIX rOpojiax, LIEHTPOB 00- pa3oBaHUA
€CTECTBEHHO-HAyYHOM M TEeXHOJIorn4yeckoi HampasiieHHocTell («Touka poctay) (YTBEp:KIEHBI
pacniopspkeHrneM MuHmcTepeTBa nmpocsemenust Poccuiickoir @enepannnor 12 ssaBaps 2021 .
Ne P-6). — URL: http://www.consultant.ru/document/cons_doc_ LAW_374694/ (nara
obpamenwus: 10.03.2021).

OcHoBHbIE TIOHATHS U TEPMHUHDbI

denepanbHblii TOCyIapCcTBeHHBbIN oOpa3zoBarenbHblii crangapt (PI'OC) — »sro
COBOKYITHOCTb TpeOOBaHWH, 00S3aTEIBHBIX MPH PEaTH3allid OCHOBHBIX 00pa30BaTeNb- HBIX
MPOTpaMM Ha4aJbHOTO OOIIEro, OCHOBHOTO OOIIETo, CPeTHEro (TMOITHOT0) 00IIero,HaqaaIbHOTO
npoQeCcCHOHATTFHOTO, CPEJHET0 TPO(ECCHOHATBHOTO W BBICHIETO0 Tpodec- CHOHATHLHOTO
o0Opa3zoBaHusi 00pa30BaTEIBHBIMH YUPEKACHUSIMHU, WMEIOIMIUMH TOCYAap- CTBEHHYIO
AKKpEIUTaIIHIO.

Yuupepcaiabhbie yueoHbie aeiictBus (YYJ[) — 3T0 COBOKYHMHOCTH CHOCOOOB AEHCTBHI
o0ydaromierocs, KoTopasi 00ecreuynBaeT ero CoCOOHOCTh K CaMOCTOSATEILHOMY YCBOE- HHIO
HOBBIX 3HaHUH, T. €. CTIOCOOHOCTh CYObEKTa K CAMOPA3BUTUIO U CAMOCOBEPIICHCTBO-BAHUIO ITyTEM
CO3HATEJILHOTO ¥ aKTUBHOTO NIPHCBOEHHUS HOBOTO COL[UAILHOTO OIIBITA.

«Touka pocra» — 310 (denepanbHas CeTh IEHTPOB 00pa3oBaHUsA HU(PPOBOTO, ecTe-
CTBEHHOHAYYHOI'0, TEXHUYECKOTO M T'YMaHMTapHOTO Mpoduis, OpraHn3oBaHHAs B paM- Kax
npoekta «CoBpeMeHHasl IKOJIay.

udposas nadopaTopusi no GpusMke — 3TO KOMIUIEKT, COCTOSIIMNA U3 TaTYUKOB I U3MEPEHUS
U PETUCTpalM Pa3lNyHbIX MapameTpoB, uHTepdeiica a1 cOopa AaHHBIX U HNPOrPaMMHOTO
obecrneveHus, BU3yalIu3upyIOIIEero SKCIepuMeHTalbHbIE JAHHbBIE HA SKpaHe.
MyabTHaaTuyuk — 1uppoBOe YCTPOUCTBO, BHINOJHEHHOE B BHIE IIAT(GOPMBI C MHOTO-
KaHaJbHBIM H3MEpUTENIeM, KOTOPBI OJHOBPEMEHHO IOJIy4aeT CHTHAjibl C Pa3IUYHbIX
BCTPOEHHBIX JATYMKOB, PA3MEIIEHHBIX B €JUHOM KOPITyCe YCTPOUCTBA.

MeToauyeckie PEKOMEHIAIMU 10 peaju3alii 00pa30BaTeIbHBIX IPOrPaMM B paMKax
npernofaBanus (QU3HKU ¢ MCIOJIb30BaHUEM 000pyIoBaHHs IieHTpa «Touka poctan (7—9 Kkimac- cbi)
BKJIFOYAIOT B ce0s:

* OMNHCaHuE MaTepHaIbHO-TEeXHHUYECKoW 0a3bl meHTpa «Touka pocTay, UCHONB3yeMOTO s

peanu3anuu 00pa3oBaTeNbHBIX IPOTPaMM B paMKax MpernogaBaHus PU3NKH;

* IpUMEpHYI0 pabouyro mporpamMMmy mo Gusuke ansd /—9 KIaccoB Ui OpPraHU3alUM U3y- UYECHHS
bM3MKY ¢ UCTIONBh30BaHWEM 000pyJ0BaHus IIeHTpa « Touka pocTay;

* TeMaTHYeCKOe IUIaHUPOBAHKE C YKa3aHUEM KOIMYECTBA YACOB, OTBOAUMBIX HAa OCBOCHUEKAXKION
TEMBI, U C ONpe/IeICHHeM OCHOBHBIX BUAOB Y Y]] yuanuxcs Ha ypoke/BHEYpPOU-HOM 3aHATHH;

* coaepxaHue u GOpMy OpraHU3alMU y4eOHBIX 3aHATUH To Qu3uke B 7—9 Kiaccax ¢ Hc-
MOJIb30BaHNeM o0opynoBaHus IeHTpa «Todka pocTa» (MpUMEpsl CIEHAPUEB YPOKOB, Ja-
OopaTtopHbIX pabot, moaroroBka kK OI'D mo ¢usuke, mpoekTHbIe pabOTHI, ClIEHApUU BHE-
YPOUYHBIX MEPOTIPUSATHH).


http://www.consultant.ru/
http://www.consultant.ru/document/cons_doc_

Onucanue MaTepHaJIbHO-TeXHI/I‘leCKOﬁ 6a31>1ueHTpa «Touka pocTay,

HCIO0Jb3YeMOro ISl peaan3anun o0pa3oBaTe/bHbIX NPOrPaMMB PaMKax NPenoJaBaHust
(pusuku

B cocraB nenrpa «Touka pocra» mo ¢u3uke BXoaaT 6a3oBas (00s3arenbHAasH) 4acTh U JIO-
MOJTHUTENbHOE 000pynoBaHue. ba3oBas 4acTh COCTOUT W3 IUQPPOBBIX JATYNKOB U KOMIUIEKTOB
COITyTCTBYIOIIMX SJIEMEHTOB IS OTIBITOB [0 MEXaHUKE, MOJIEKYJIAPHOHN (PU3MKeE, 2IEKTPOANHA-MHUKE
ontuke. Jlonmonaurensaoe 000pynoBanue (MPoGUIBHBII KOMIUIEKT) IPEICTABIAET CO-00i U(POBYIO
naboparopuro 1o gusuke (puc. 1).

BbazoBbiii kommiekT odopyaoBanusiueHTpa « Touka
pocta» no gpusuke

I[aHHBII\/'I KOMITJICKT TIPCACTABJICH CICAYIOIIUMU JATYUKAMU.

JaTuuk a0COIIOTHOrO JaBJeHUs

Jlatuuk (puc. 2) mpou3BOIUT U3MEPEHHS a0COMIOTHOTO JaBleHus. YyBCTBUTEIbHBIN 21€MEHT/AaTInKa
BBIMOJIHEH Ha 0a3¢ MOHOJMTHOTO KPEMHHEBOTO IMbE30PE3MCTOpPA C BHEAPEHHOW TEH30pe- 3MCTUBHOM
CTPYKTYpOH, KOTOpasi MO3BOJAET HCKIIOUHTH BO3MOXKHBIE MOTPEIIHOCTH M JOCTUTHYTH HEOOXOIUMON
TOYHOCTH M3MepeHuil. B KOMIIeKT faTurka aOCONIOTHOTO JaBICHUS BXOAUT I'MO- Kas TepMeTHYHas
TpyOKa JJ1s MOAKITIOYEHHS MTYIEpa IaTInKa K Ja00paTOpHOMY 000pyI0BaHHUIO.

Puc. 2. latunx abco-
Puc. 1. Hudpposas naboparopus 1no Gpusnxe JIIOTHOTO JaBJICHUSA



TexHu4yeckue XapaKTePUCTHKH JaTYHKA a0COTIOTHOTO TaBJIeHNS:
¢ nuana3oH mmMeperus — ot 0 o 700 kI1a;

¢ paspemrerne — 0,25 k[la (cMm. puc. 2);

* Matepuan TpyOKH — TONHYpETaH;

o umHa TpyoKu — 300 MM;

* BHYTPCHHUI AUaMETpP TPYOKU — 4 MM.

JlaTyuK MoJI0KeHHs1 (MATHUTHBIN)

Hatuuk (puc. 3) u3MepsieT BpeMEHHBI € OTPE3KH MEXIY MOMEH- TaMU
MPOXOXKJACHHUSI O0BEKTa PSAAOM C OSCKOHTAKTHBIMU JIETEKTOpPA- MHU.
beckoHTakTHBIE NETEKTOPHI SIBISIOTCS BBIHOCHBIMH M KPEMSTCS Ha
METAJUIMYECKON WM MAarHuTHOM mnoBepxHocTH. KommuectBo oceit
M3MEpEeHusl JaTurKa MOJIOKEHUsI paBHO 3, IMana3oH M3MEpPEeHHl 1o
Kax 0¥ u3 oceit X, Y u Z cocrarnser ot 0 o 360 rpan.

TexHuyeckue XapakTepUCTHKH AATYHKA T10JI0KEHUS:

* KOJMYECTBO JETEKTOpPOB — 4 mIT.;

¢ THII ACTCKTOPA — I'C€PKOH, (MarHI/ITHI)Iﬁ)

* JMaMeTp pa3béma-mrekepa — 3,5 MM;

o JuMHA Kadens it gerekTopoB — 300 Mm.

[TomMumo maTyrkoB nUpPOBOI Ta0OPATOPUH ISl IPOBEICHUS (PU3MIECKUAX IKCTIEPUMEH-TOB, B
0a30BBIif KOMIUIEKT BXOJISIT HEKOTOPBIE COITYTCTBYIOIIUE AIIEMEHTHI.

Komnnexm conymcmeylowux snemenmos 015 IKcnepumenmos no mexanuke (puc. 4).

Ha6op Ne 1

Ha6op Ne 3 Ha6op Ne 4

Puc. 4. Kommnexkr COMYTCTBYIOIUX 3JICMCHTOB IJISI OKCIICPUMCHTOB I10 MCXaHUKE



B cocraB komIiekTa BXOAT 4eTbipe Habopa. PaccMOTpuM cocTaB BXOASIIETO B HUX 000pY-T0BaHHS.

Hadop Ne 1

¢ Bechl anekTpoHHBIE yueOHBIE

o M3mepurenbrbiid mumiHIp (006EM 250 Min)

* 2 muacTUKOBBIX cTakaHa (00beM 300 M1 KakIbIii)

o Jlunamometp Ne 1 (mpenen uzmepenus 1 H)

o Jlumamometp Ne 2 (mpenen m3mepenus 5 H)

o ['py3 mumnapuyeckuii u3 crama: V = (25,0 = 0,3) CM3, m = (195 % 2) r, ¢ kprouKOoM

¢ ['py3 numHapUYecKuii U3 anromuHAeBoro crasa: V = (25,0 = 0,7) CMé m=(70x2)r
o ['py3 mumuIpuyeckuii u3 cnenuanpHoro miactuka: V = (56,0 £ 1,8) em®, m= (66 £ 2) r
o ['py3 nummHapuyeckuii u3 anromuHreBoro crasa: V = (34,0 £ 0,7) CM3, m=©05+£2)r
¢ [loBapenHas cousb B KOHTeHHepe u3 [IBX

¢ [lamouka JyIs TepeMENINBaHuUs, HUTh

Hatop Ne 2

¢ [lltaTuB nabopaTopHBIN C AepKaTeaeM

o Jlunamometp Ne 1 (mpenen usmepenus 1 H)

o Jlumamometp Ne 2 (mpenen m3mepenus 5 H)

¢ 2 NpyXHHBI Ha TUTaHIIeTe: KECTKOCTh MpykuHbl Ne 1 (50 £ 2) H/M, KECTKOCTD TPYKHUHBI
Ne2 (10 +2) H/m

o 3rpysamaccoii (100 £ 2) r kaxapIii

* Habop rpy3oB, o603naueHHBIX Ne 4, No 5, Ne 6 1 3akpemnéHHBIX Ha KPIOUKe

¢ Jluneiika miactukoBas (amaHa 300 Mm)

* TpancnopTup MeTaIMYECKUI

* bpycok aepessunbit Maccoit (50 £ 5) T ¢ KPIOYKOM U HUTHIO

* Hanpapnstoias ¢ u3MepuTeIbHON KON

Habop Ne 3

¢ [ltatuB mabopaTopHblid ¢ My(hTON

¢ Privar ¢ kperuieHusIMHU 7151 TPY30B

¢ BIIOK NOABWKHEBIH

* brokx HemoaBWKHBINA

o Hurtp (nymHa He MeHee 1,2 M)

¢ 3 uIHHAPHYECKHX Tpy3a u3 cramd Maccoi (100 £ 2) r kakaplid
o JluHamMoMeTp IJIAHIIETHBIN (mpenen u3Mmepenus 5 H)

¢ Jluneiika miactukoBas (mmHa 300 Mm)

* TpancnopTup MeTaTIMYECKUM

HaGop Ne 4

* DIEKTPOHHBIA CEKYHIOMEP € JaTYMKaMU (YKOMILJIEKTOBAH dJIEMEHTAMH MHUTAHUS)

¢ MarsnutoynpasisieMble TepKOHOBBIE JaTUNKH CEKyHAOMEpa (JaTYUKH C KPYTOBOU 30HOM
YyBCTBUTEIHHOCTH)

* Mexanmnueckas ckambs (quHa 700 Mm)

* bpycok nepeBsHubIi: M= (50 £ 271)



¢ [lraTuB nabopatopHslii ¢ MyQToit

* TpancnopTup MeTalIM4ECKUH

o Huts (nmuHa He Menee 1,2 m)

o Jlenta mepHas (mmiHa 1000 mm)

¢ 4 mumuHApHYecKX Tpy3a u3 cramu mMaccoi (100 £ 2) r kakabiid

¢ 2 npyxuHbl: xéctkocTh npyxunbl Ne 1 (50 +2) H/m, xécrkocts npyxkuubl Ne 2(20 £ 2)
H/™m

o ['py3 mumuHapraeckuit Maccoit (100 + 2) T ¢ kproukom

o TpyOka amomuHHEBas

Komnnexm conymcmeyiowux 3nemenmos 0 IKCHEPUMEHMOGHO
MONeKyIApHoU huszuke (puc. 5).

Puc. 5. KoMIUIEKT COMyTCTBYIOMIMX 3JIEMEHTOB ISl SKCIIEPUMEHTOB 10 MOJEKYJsApHON (u3ukeB

COCTaB KOMIUIEKTA BXOIAT CIIEYIOIIHE TPUOOPHI M MaTepHAIIBI.

o Kanopumertp

* Tepmomerp

* Bechl 25IeKTpOHHBIE

o II3mepurenbHbIN nuaHIp (MeH3ypKa) ¢ moacTakanHuKoM 13 [IBX (00bEm 250 mi)
o ['py3 UWIMHIPHIECKUIA U3 ATIOMAHHEBOTO CILTaBa Maccoi (68 + 2) r ¢ KproukoM

o ['py3 munuHApHYecKuit u3 crami Maccoit (189 £ 2) r ¢ kproukom

Komnnexm conymcmeyowjux ynemenmog 011 IKCnepumMenmosno
anekmpoounamuxe (puc. 6).

Puc. 6. Kommekr COMYTCTBYIOIUX 3JICMCHTOB IJI SKCIICPUMCHTOB I10 3JICKTPOAUHAMHUKE

B cocraB koMILIEKTa BXOSAT ciieayromue HpI/I60pr N MaTepualibl.



¢ VcTouHMK MUTaHKs TIOCTOSHHOTO M IEPEMEHHOTO TOKa JIn00 OaTapeiHbli 010K



o BonbT™merp AByxmpenebHbIA: mpesen m3Mepenus 3 B, nena penenns mkansl C = 0,1 B;mpenen
n3mepenus 6 B, nena nenenus mkane C = 0,2 B

o AmmepMeTp IBYXIpeAebHbIN: npesen uamepenus 3 A, nena nenenus mkansl C = 0,1 A;npenen
n3mepenus 0,6 A, nena genenus mxkansl C =0,02 A

¢ Pesucrop R1 conporusnenuem (4,7 = 0,5) Om

¢ Pesucrop R2 conporusnenuem (5,7 + 0,6) Om

¢ Pesucrop R3 conporusnenuem (8,2 + 0,8) Om

* HaGop u3 3 mpoBOIOYHBIX PE3UCTOPOB

* DIIeMeHT JIeKTpruuecKoi nemu (peoctar) conporusieHnem 10 Om

o Kurou 115 pa3MbIKaHuS M 3aMBIKAHUS JJEKTPHIECKON LEeTn

o KoMIUIEKT pOBOIOB

¢ Jlamnouka HanpshkeHuem 4,8 B

Komnnexm conymcmeyrowux 3iemMenmaoes ons JIKCnepumenmos no onmuke (puc. 7)

Puc. 7. KoMIIeKT COMyTCTBYIOIIMX 3JEMEHTOB [/ SKCIEPUMEHTOB MO ONTHKE

B cocras koMIuiekTa BXOAAT CeAyOLIHe TPUOOPHI U MaTEpUaIbl

¢ VICTOYHUK NUTAaHUS TOCTOSHHOTO TOKA, BBIMPSIMUTEIH C BXOIHBIM HampsikenneM 36+42 Buiu
Oarapeiinplii 6710k 1,5+7,5 B ¢ BO3MOYKHOCTBIO PETyTMPOBKU BBIXOIHOTO HAMIPSHKECHUS

o Cobuparommas auna3a 1: pokycuoe paccrosuue F1= (100 + 10) mm

o Cobwuparomias uH3a 2: GokycHoe paccrosuue F2 = (50 £ 5) mm

¢ Pacceunaromas nun3za 3 (poxycroe paccrosuue F3 = —(75 £ 5) mm

¢ Jluneiika mnactukoas (mmmHa 300 Mm)

* DKpaH CTaIbHON

* Hampapystomnias ¢ u3MepuTeIbHON mKanoi (mmmHa 730 Mm)

¢ KommnekT npoBogos

o Kirou IBYXMO3MIMOHHBINA /7S Pa3MBIKAHUS U 3aMBIKAHHS SJEKTPUYECKON LeTH

o OcBerHTenb C HICTOYHUKOM CBeTa HampsbkeHuem 3,5 B

o Illenesas quadparma

o Cnaiin «Mogens npeameTay B peitepe

o [Honynunununp

¢ [InaHmer Ha MIOTHOM JHCTe A4 ¢ KPYTOBBIM TPAHCTIOPTHPOM



Paboyas mporpamma no ¢usukeqis 7—9 KiaaccoB
¢ ucnosab3oBanueM obopyaosanus «lIkonbroro Ksantopuyma»

HJ'laHl’IpyeMble pe3yabTaTbl 0CBOCHUA y'{eﬁﬂoro npeaMerTa «Du3uKanc OMUCaAaHHEM
YHUBEPCAJIBbHBIX y‘leﬁHbIX )IeﬁCTBHﬁ, JO0CTHTAEMBbIX oﬁyqawmuMnm

JIMYHOCTHBIE Pe3yabTaThl

OOy4Jarmuiicss MOJIYYUT BO3MOXHOCTH JUIsl (DOPMHUPOBAHHMS CICIYIONIUX JIMYHOCTHBIX pe-

3yJIbTaTOB:

* pa3BHUTHE MO3HABATENBHBIX MHTEPECOB, HHTEIUIEKTYAIbHBIX H TBOPYECKHX CIIOCOOHOCTEH;

* yOeXIEHHOCTh B BO3MOKHOCTH TO3HAHUS NPHPOJIBI, B HEOOXOAMMOCTH pPa3yMHOTO WC-
TIOJIB30BAHMS JTOCTIDKEHHH HAYKW W TEXHOJOTHH JUIS JAIBHEHIETO Pa3BUTHS YeJOBEeYe- CKOTO
oOrmiecTBa, yBa)KEHHE K TBOPIIAM HAayKW M TEXHUKH, OTHOIICHHE K (PH3HUKE KaK K dJIEMEHTY
0011e4eI0BeueCcKO KyJIbTYpHI;

* CaMOCTOATENFHOCTD B TIPHOOPETEHNN HOBBIX 3HAHWI M TPAKTUYECKHX YMEHHUI,

* TOTOBHOCTB K BEIOOPY KM3HEHHOTO Iy TH B COOTBETCTBHH C COOCTBEHHBIMU MHTEPECAMH
BO3MOJKHOCTSIMU;

* MOTHBaIMs 00pa30BATEILHON AEATENHHOCTH HA OCHOBE TIMYHOCTHO OPHEHTHPOBAHHOTO
MOJIX0/1a;

* (opMupoBaHKE EHHOCTHOTO OTHOIIEHHUS JPYT K JIPYTY, K YUATENIO, K aBTOPaM OTKPBITHIH
n300peTeHui, K pe3yabTaTaM 00ydeHHsl.

MeTtanpeameTnble pe3yabTaThl

OOyyaromuiicss TONYYUT BO3MOXKHOCTh sl (POPMUPOBAHMS CIEAYIOMIUX METanpeIMETHbBIX

pe3yNIbTaTOB:

* OBJIAJICHUE HABBIKAMU CAMOCTOSITEILHOTO MPUOOPETEHNUsI HOBBIX 3HAHUM, OpraHU3aluny4eOHOM
NeATENbHOCTH, IOCTAHOBKH 1IeJ1eH, IITAaHUPOBAHHUS, CAMOKOHTPOJISL M OLICHKU PE3YJIbTaTOB CBOEH
IeATENbHOCTH, YMEHUAMH TIPeIBUICTh BO3MOKHBIE PE3yJIbTaThl CBOMX JICHCTBUIA;

* [OHUMAaHHUE Pa3IUUUN MEXIY HUCXOIHBIMHU (PaKTaMH U TUIOTE3aMH Ui UX OOBSCHEHUS,
TEOPETUYECKUMH MOJETSIMU U pealbHbIMU OOBEKTaMHM, OBIIQJICHHE YHUBEPCAIbHBIMU
y4eOHBIMU JEHCTBUSIMHU Ha IMpHUMepax TUIOTe3 i OOBSCHEHUS U3BECTHBIX (JaKTOB U
HKCIIEPUMEHTAILHON MPOBEPKU BBIBUIAEMbIX HIIOTE3, Pa3pabOTKU TEOPETUYECKUX MO- Jienei
MIPOLIECCOB WJIH SIBIICHUI;

* (opmHpoBaHHE YMEHHH BOCIPUHHMMATh, IepepadaThiBaTh U NPEIbIBIATH MHPOPMALUIO B
CIIOBECHOH, OOpa3HOW, CHMBOJIMYECKON (opMax, aHaIU3UpOBaTh U MepepadaThiBaTh
MOJIYYSHHYIO HH(POPMAIIUIO B COOTBETCTBHUU C MOCTABIEHHBIMH 33J[a4aMH, BBIICNIATH OC-HOBHOE
cojiepaHie TMPOUYUTAHHOTO TEKCTa, HAXOAUTb B HEM OTBETHl HA TOCTABICHHBIE BOMPOCHI U
W3Jararth ero;

* MpUOOpETEeHHE OMbITa CAMOCTOATEIBHOIO MOMCKA, aHalu3a U 0TOOpa MHPOPMAIH C UC-
MO0JIb30BaHMEM PA3TMYHBIX HCTOYHUKOB M HOBBIX MH(OPMALIMOHHBIX TEXHOIOTHH 1S pe-IIeHUs
MO3HABATEIbHBIX 33/1Y;



PasBUTUC MOHOJIOTHYECKON H I[HaJIOFI/I‘{eCKOﬁ pcur, YMCHHSA BbIpa)XaTb CBOU MBICIIH,
CIIOCOOHOCTH BBICITYIIIMBATh COOECEAHMKA, MOHMMATh €ro TOYKY 3pEHHs, MPH3HABATH Mpa- BO
JPYroro 4eloBeka Ha THOE MHEHHUE;

OCBOC€HHEC HpI/IéMOB HCﬁCTBHﬁ B HECTAHAAPTHBIX CUTyalUAX, OBJIAACHUC 3SBPUCTUUYCCKHUMU
METO/IaMH peLlIeHus podieM;

(GopmupoBaHHe yMeHMH paboTaTh B TPYIIE C BHIIOJHCHHEM pPa3IMYHBIX COIMAIBHBIX PO- JICH,
MpEACTABIATE U OTCTAUBATh CBOU B3TJIAAbI K Y6C)KI[€HI/I$I, BCCTH OUCKYCCHUIO.

Peryastuusie YY/]I

OOGyyaromuiicss MOJYYUT BO3MOXKHOCTb Uil ()OPMHUPOBAHUS CIEAYIOIMX PEryasTuBHbIXY Y/l

1. YMeHne caMOCTOSTENBHO OMPENENSTh e 00yUeHHUs, CTaBUTh U (OPMYJIPOBATh HOBBIC 33/1a4H B
yuéOe M Mo3HaBaTEIbHOU JEATENbHOCTH, Pa3BUBaTh MOTHBBI M MHTEPECHl CBOEH MO- 3HABATENILHOM
JeSITEIbHOCTH.

OOGyuaronuics CMOKer:

AHAJM3MPOBATh CYIIECTBYIONIME U IUIAHUPOBATH OYAyIIHe 00pa3oBaTelbHbIC PE3YIbTATH,
UICHTUPUIIIPOBATH COOCTBEHHBIE MPOOJIEMBI M ONIPEIENATH TTIABHYIO TPoOIIeMy;

BBIJIBUTATh BEPCUH PEIICHHUS TPoOIeMbl, GOPMyIHPOBaTh TMIIOTE3bI, MPEIBOCXUIIATh KO-HEUHBIN
pe3ynbTarT;

CTaBUTH 1ETh JEATEILHOCTH HA OCHOBE OMpPEIeNEHHON MPOOIEMBl U CYIIECTBYIOIIUX BO3-
MO>KHOCTEI;

bopMynupoBaTh y4eOHBIC 3a/1a41 KaK IIary TOCTHKEHHS TIOCTABICHHOH 1ENTH JIeITeNb-HOCTH;
000CHOBBIBATH 11€JI€BBIC OPUCHTUPBI ¥ IPHOPUTETHI CCHUTKAMU Ha LICHHOCTH, YKa3bIBas 1
000CHOBBIBAS JIOTHYECKYIO MOCIEI0BATEILHOCTD LIIar0B.

2. YMeHHe caMOCTOSTENBHO TUIAHAPOBATH MYTH JOCTHKEHUS HENEH, B TOM YHCIE albTepHa- THBHBIE,
OCO3HAaHHO BbIOMpaTh Hambosee 3(PpeKTUBHBIE CIOCOOBI peIIeHUs YYeOHBIX M IMO3HA- BaTEIbHBIX
3ajay.

OOyYarOIMNACS CMOXKET:

ompeeNsATh HeoOxoauMoe(bie) AeHCTBUE(sS) B COOTBETCTBUM C y4eOHOW M MO3HABATENb- HOU
3a1a4aMH U COCTaBIISThH AITOPUTM €ro(UX ) BBINOTHEHNUS;

000CHOBBIBAaTh M OCYIIECTBIIATH BEIOOp HanOoee 3PPEKTUBHBIX CIIOCOOOB PEIICHUs y4eOHBIX
Y [I03HABATENbHBIX 33/1Y;

OMpeIeNIATh/HaXOJUTh, B TOM YHCIIE U3 MPEATI0KEHHBIX BAPUAHTOB, YCIOBHS /IS BbI- OJHEHUS
y4eOHOM 1 TIO3HABATEIILHOM 3a/1a4;

BBICTPAMBATh )KU3HEHHBIE [UIAHBI HA KPATKOCPOUHOE Oy yIiee (3asBisATh LeTeBble OPU-EHTUPHI,
CTaBHUTb aJICKBAaTHBIC MM 33/1a4d U MpEAiaraTh JeHCTBUS, yKa3biBas U 00OCHOBBI- Bas JOTHYECKYIO
MOCJIEIOBATEILHOCTD LIIaroB);

BBIOMPATh U3 MPEUIOKEHHBIX BAPUAHTOB M CAMOCTOSATENHHO HMCKaTh CPEACTBA/Pecypchl IS
pelIeHns 3a1a4/A0CTHKESHHUSI 11eITH;

COCTaBIIATh IJIaH pelleHus MPOOIeMbl (BBHITOIHEHHS IPOEKTa, POBEACHUS UCCIIEI0BA-HUS);
ONpe/eNsITh MOTEHIMANbHbIE 3aTPyAHEHUs MPU pelieHnH y4eOHOM M MO3HABATENBHOW 3a- J1aud U
HaXOJHUTh CPECTBA AJISl UX YCTPAHECHUS,

OTIMCHIBATh CBOM OMBIT, OPOPMIISISI €T0 AJIs TIepeauu APYTUM JIIOASIM B BUJE TEXHOJIOTHH
pelIeHus MpaKTUIeCKUX 3a1a4 onpeaeIEHHOTOo Kilacca;

IJTAaHUPOBATh M KOPPEKTUPOBATH CBOIO MHAMBUAYATIbHYIO 00pPa30BaTENbHYIO TPAEKTOPHIO.



3. YMeHHEe COOTHOCHTH CBOM JICHCTBHSI C IUTAHUPYEMBIMH PE3YyIbTaTAMH, OCYLICCTBIATH KOH- TPOIb
CBOEH JIEATEIbHOCTH B TPOIIECCE JOCTIKEHHS Pe3yJIbTaTa, ONPEAENATh CIoCOObl Aei-CTBUIl B paMKax
MPEUIOKEHHBIX YCIOBUH M TpeOOBaHMIA, KOPPEKTUPOBATh CBOU JEHCTBHS B COOTBETCTBHU C
W3MEHSIOIICICS CUTYallUE.

OOyyaroNHMHCsa CMOXKET:

ONpEJENATh COBMECTHO C IEJArOrOM M CBEPCTHUKAMM KPUTEPUM IUIAHUPYEMBIX pE3yibTa- TOB U
KPUTEPHUHU OLIEHKHU CBOEH yueOHOI 1esITeNIbHOCTH;

CHCTEMATU3UPOBATH (B TOM YHCJIE BHIOMPATh TIPHOPUTETHBIE) KPUTEPHH TIAHAPYEMBIX pe- 3yIbTaTOB
Y OLICHKH CBOEH JIEATEIbHOCTH;

OTOMpaTh UHCTPYMEHTHI JUIsl OLCHUBAHUS CBOEH JIEATENbHOCTH, OCYLECTBISTH CAMOKOH- TPOJIb
CBOEH AeATENLHOCTH B paMKax MpeUI0KEHHBIX YCIOBHIA U TpeOOBaHNU;

OLICHUBATh CBOIO JIESATEIILHOCTb, apryMEHTHPYSl MPUYMUHBI JOCTHKEHMSI WJIH OTCYTCTBUS
IJIAHUPYEMOTO PE3yJIbTaTa;

HaXOJIUTh JI0OCTaTOYHBIE CPEJICTBA JUIS BBITIOJHEHUS y4€OHBIX IEUCTBUN B U3MEHSIONIENCS CUTYaluK
W/WIK IPU OTCYTCTBUM IUIAHUPYEMOT'O PE3yJIbTaTa;

paboTas o cBoeMy IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO J€ATEIbHOCTh HA OCHOBE aHAIIN3a
W3MEHEHUH CUTyalMd JUIsl TIOJy4eHUsS 3allJIJaHUPOBAHHBIX XapaKTEPUCTUK  MpO-
NyKTa/pe3ynbTara;

YCTaHABIMBATh CBSI3b MEXKIY MOJYUYEHHBIMH XapaKTEPUCTUKAMHU TPOAYKTa U XapakTepH-
CTHKaMH NpoLecca JEATEIbHOCTH U IO 3aBEPIICHUU JESITENbHOCTH NpeAsaraTb U3MEHe- HUe
XapaKTepUCTHK Mpolecca IS MOTyueHUs YIIyUYIIeHHbIX XapaKTePUCTUK MPOIYKTa;

CBEPATH CBOM JICUCTBHSA C LIEIIbIO U IPH HEOOXOJUMOCTH UCIPABIIATH OIIUOKH CAMOCTOSI-TENBHO.

4, YMeHHe OlCHUBATh MPABHJIBHOCTh BBIMOJHEHHS Y4eOHOM 3a1aun, COOCTBEHHBIE BO3MOX-HOCTH
€€ peleHus.

OOyYaroIIMHCS CMOKET:

ONpeaeniITh KpUTEPUN MPABIILHOCTH (KOPPEKTHOCTH) BBINONHEHHS Y4eOHOW 3amaun;
aHAJIM3UPOBATh U 000CHOBBIBATH TPUMEHEHHE COOTBETCTBYIOIIET0 MHCTPYMEHTAPHUS JJIs
BBITIOJIHEHUS y4eOHOH 3a/1auu;

CBOOO/THO MOJIb30BATHCS BEIPAOOTAHHBIMU KPUTEPHAMH OLIEHKU U CAMOOLICHKH, UCXOISIU3 TIeTH
Y MIMEIOIIMXCS CPEJICTB, pa3inyasi pe3yabTaT U CriocoObl ICHCTBUN;

OLICHUBAThH MPOTYKT CBOEH JIEATEbHOCTH O 33/IaHHBIM H/UIT CAMOCTOSTENBHO OIpeie-IEHHBIM
KPUTEPUSIM B COOTBETCTBUHU C LIEIBIO IEITETbHOCTH;

000CHOBBIBaTh JTOCTHKUMOCTb LIENTH BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKU CBOMX
BHYTPEHHHX PECYPCOB U JOCTYIHBIX BHELIHUX PECYPCOB;

(UKCHPOBATh M AHATM3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

5. BnajeHne 0CHOBaMH CaMOKOHTPOJIsI, CAMOOIICHKH, IPUHSATHS PEIICHHUI U OCYILECTBIIC-HUS
OCO3HAHHOT'O BBIOOPA B Y4EOHOI 1 TI03HABATEILHOMU JICSTEILHOCTH.
OOVyyYaroUuics CMOXKET:

Ha6J'H-OZ[aTL 1 aHAJIU3UPOBATD CO6CTB6HHYIO y‘IC6Hy10 U TTO3HABATCJIBHYIO JACATCIIBHOCTD U
ACATCIIBHOCTD APYI'UX o6yqafomnxc;1 B ITPOLECCC B3aMMOIIPOBCPKHU;

COOTHOCHUTD PCAJIbHBIC U TNTAHUPYCMBIC PE3YJIbTAThI HHHHBHILyaHBHOf/'I O6p&30BaTeJIBHOI>'I
ACATCIBbHOCTH U ACJ1aTh BBIBObI,

MIPUHUMATD PCIICHUC B y‘le6H0ﬁ CUTyalluu U HECTHU 3a HCTO OTBETCTBCHHOCTD,

CaAMOCTOSATCIILHO OIPCACIIATL IMTPUIHUHBI CBOCTO YCII€Xa WM HEYCIICXa U HAXOAWTH CIIOCO- 3
BbIXOa U3 CUTYyallUHU HCYCIICXA,

PETPOCIICKTUBHO OMPEACIIATDE, KAKUC JEMCTBUA 110 peuIeHuo yqe6H0171 3alayy WJIK 1apa- METPLI 9TUX
JeHCTBHIM TMPUBCIIA K MOJYUYCHUIO UMCIOLICTOCA IPOAYKTA yqe6H01”4 JACATCIIb-HOCTH,



JEMOHCTPHUPOBATH MPUEMBI PETYJISIUU TCHX0(DH3UOTOTHICCKUX/IMOIIMOHANIBHBIX COCTO- SIHHIA
Wi JocTwkeHus d(QPekTa ycrnokoeHus: (yCTpaHEHUsI SMOLMOHAIBHOW HANpsHKEH- HOCTH),
addexra BoccTaHOBNEHHS (OCTAOICHUS MPOSIBICHUI yTOMIIEeHHs), dPdekra ak- TUBH3AIMU
(MOBBIIEHUS ICHXO(PU3UOTOTUYECKOH PEAKTHBHOCTH ).

ITo3naBaTenabHbie YY ]|

OOyuaromuiics MOJIyYUT BO3MOKHOCTD ISl (JOPMUPOBAHUS CIIEIYIONIMX MO3HABATENBHBIXY Y /1.

1.

VYmMmenue OIPCACIATL IMOHATHA, CO34aBaThb O606HICHI/I$I, yCTaHaBJIMBaTb aHAJIOIWMH, KJI1acC-

CU(UIIPOBATH, CAMOCTOSATENIFHO BEIOMPATh OCHOBAHWS M KPUTEPUH JITS KJIACCH(DMKAIMH, YCTa- HABJIUBAThH
MPUYMHHO-CJIC/ICTBEHHBIC CBSI3H, CTPOUTH JIOTHIECKOE PACCYKICHHE, YMO3aKioue- HUe (MHIyKTHBHOE,
JICTYKTUBHOE, TI0 aHAJIOTHH) U JISJIATh BHIBOIBI.

OOyyarommics CMOXKET:

2.

noJI0upaTh CJI0BA, COMOAYUHEHHBIEC KITFOUEBOMY CIIOBY, OTIPEIENIAIONINE €T0 MPU3HAKH 1
CBOIICTBA;

BBICTPAUBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIIYIO U3 KITFOUEBOTO CIIOBA M COTIOTYMHEHHBIXEMY
CIIOB;

BBIJICIISITH OOMIHIA MPU3HAK IBYX MM HECKOJIBKUX TIPEIMETOB WIIN SBICHUH M O0BACHATHUX
CXOJICTBO;

00BEIMHATH TPEAMETHI U SBJICHHS B TPYIIIBI TI0 OMPEAENEHHBIM PU3HAKAM, CPABHUBATD,
KJIacCU(PHUIIUPOBATH ¥ 0000IIaTh (haKTHI U SIBJICHHUS,

BBIJICTIATD SBJICHHE U3 OOIIEro psaaa IpYTux SBICHUI;

OTpeETATh 0OCTOSTENHCTBA, KOTOPbIE MPEIIIECTBOBAIN BO3HHUKHOBEHHUIO CBSI3U MEXKIY
SBJICHUSAMH, U3 3TUX OOCTOSTENHCTB BBIAECNIATH ONPEAENAIOIINE, CTIOCOOHbIE ObITh MPUYM- HOMN
JaHHOTO SIBJICHUS, BBISABIATH IPUUMHBI U CIIC/ICTBUS SBICHUIA;

CTPOUTH PACCYXKICHHE OT OOUIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHHSM M OT YaCTHBIX
SIBIICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

CTPOHTH PacCy’KAE€HHE Ha OCHOBE CPaBHEHHUS MPEAMETOB U SIBJICHUM, BBIACNSAS [IPU ATOMOOIINE
MIPU3HAKH;

U3JIaraTh NOMy4YeHHYI0 HHPOPMAIHIO, HHTEPIPETHPYS €€ B KOHTEKCTE PeIIaeMoil 3a/1auu;
CaMOCTOSITENBPHO YKa3bIBaTh Ha HMHGOPMAIMIO, HY)KIAIOIIYIOCS B TPOBEpKE, Mpeiarath U
HOPUMEHATH CIIOCO0 MPOBEPKHU T0CTOBEPHOCTU HUH(OPMALINH;

BepOanM30BaTh SMOLMOHANIBHOE BIEYATICHHE, OKA3aHHOE Ha HETO0 MCTOYHUKOM;

OOBSCHATD ABJIEHHUS, TPOIIECCHI, CBSI3M M OTHOLICHHS, BBISBIIEMbIE B X0/I€ I03HABATEIb- HOM U
HCCIIEIOBATENIbCKON JESITeNbHOCTH (IIPUBOAUTH OOBSICHEHHE C H3MEHEHUEM (Gop- MbI
MIpeJICTaBICHUS]; OOBICHATh, ACTAIU3UPYs WK 000011as; oOBSICHATh C 33JaHHOW TOYKH
3peHHS);

BBISIBIISITh U HA3bIBaTh MPUYUHBI COOBITHUS, SIBICHUS, B TOM 4HKCJE BO3MOXKHbIe/Hanboee
BEPOSITHBIE TPUYUHBI, BO3MOXKHBIE MOCIEACTBUS 33aJaHHOW NPUYMHBI, CAMOCTOSTEIHHO
OCYIIECTBJISISI IPUIMHHO-CIIEICTBEHHBIN aHAIU3;

JenaTh BBIBOJ HAa OCHOBE KPUTUYECKOTO aHANW3a PAa3HBIX TOUYEK 3PEHHs, MOATBEPKIATb BBHIBOJ
cOoOCTBEHHOM apryMeHTaIMel NI CaMOCTOSTENIbHO OMYYEeHHBIMU TAHHBIMH.

YMeHue co3/1aBath, IPUMEHATH U MPE0OPa30BbIBATH 3HAKH U CUMBOJIBI, MOJICITH M CXEMBIJIIS

peleHus yaeOHbBIX U TO3HABATEIIbHBIX 3a/1a4.
O06yuaIulics CMOYKET:

0003HaYaTh CHMBOJIOM M 3HAKOM peamMeT u/unu SABJICHUC,
OnpeacATL JIOTHYCCKUC CBA3ZU MCXKAY MPEAMCTaMU 1/ SABJICHUAMU, 0003HauaTh JaH-HBIC
JIOrMYCCKUEC CBA3U C IIOMOIIBIO 3HAKOB B CXEMC,



¢ Co31aBaTh A0CTPAKTHBIN U PeabHbIA 00pa3 mpeaMeTa 1/ Uit SBICHUS;

* CTPOUTH MOJIENIB/CXEMY Ha OCHOBE YCJIOBUH 331a4M W/WITK CIIOC00a e€ peleHus;

* co3maBaTh BepOalbHBIC, BELIECTBEHHbIE M HMH(OPMAIMOHHBIC MOJEIH C BBIICICHHEM CY-
IIECTBEHHBIX XapPAKTEPUCTUK OOBEKTA Ul ONpeNeTeHHs Crocoba pemieHus 3aJadd B COo-
OTBETCTBHH C CUTyallueH;

* 1peoOpa3oBBIBATH MOJENHU C IIENIbI0 BBIIBICHHS OOIIMX 3aKOHOB, ONPEACISIONINX JaH- HYIO
MpeAMETHYIO 00J1acTh;

* IIEPEBOJUTH CIIOKHYIO 110 COCTaBy (MHOIOACIEKTHYI0) MH(OpMALMIO U3 rpauueckoro Wiu
(bopMaTH30BaHHOTO (CHMBOJILHOTO) TIPEICTABICHHS B TEKCTOBOE U HA00OPOT;

® CTPOUTH CXEMY, JTOPHTM JIEWCTBHS, WCIPABIATh WIIM BOCCTAHABIMBATH HEM3BECTHBIH pa- Hee
aNrOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHHS 00 00BEKTE, K KOTOPOMY MPUMEHSETCS allTOPUTM;

* CTPOUTH JIOKA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHBHOTO,

* aHAIMU3UPOBATH/PedICKCUPOBATh OMBIT Pa3pabOTKH M peaau3alnur y4eOHOTO IMPOEKTa,
UCCTIeIOBaHMS (TEOPETHUYECKOTO, SMIUPUIECKOTO) HA OCHOBE TMPEIUIOKEHHOM MpoOieM- HOM
CHUTYaIlMH, TIOCTABIICHHON TIEJTM W/WITH 33/IaHHBIX KPUTEPHEB OLICHKH MPOIYKTa/pe-3yIbTara.

3. CMBICTIOBOE  YTEHHE.

OO0y4YaroIIHICS CMOKET:

* HaxOAUTh B TeKCTe TpeOyeMyro MH(pOpMAIMIO (B COOTBETCTBUU C LIEMSMU CBOEH JEATEeTb-HOCTH);

* OPHEHTHPOBATHCS B COJICPIKAHMHU TEKCTA, TOHUMATh LIETTOCTHBIN CMBICI TEKCTA, CTPYKTY-
pHUpPOBAThH TEKCT;

¢ YCTAaHABJIMBATH B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITHIA, SBICHHH, MPOIECCOB;

* PE3IOMUPOBATH TNIABHYIO UICI0 TEKCTA;

* KPUTHYECKH OLIEHHBATH COZIEpXkaHhe U (pOpMy TEKCTa.

4, dopmMHUpOBaHKE W Pa3BUTHE DKOJOTUYECKOTO MBIIUICHUS, YMEHHE MPUMEHSATH €ro B MO-

3HABATEIbHOM, KOMMYHHUKATUBHOM, COIMAILHOM MPAKTHKE U MPOPECCHOHATLHON OpUEHTA- IIUH.

OOyyaronuncs CMOer:

* OmpesiesIATh CBOE OTHOIICHHE K TPUPOHOM Cpejie;

* QHANM3MPOBATH BIHMSHUE JKOJIOTHUECKUX (HAKTOPOB HA Cpely OOUTaHHS KUBBIX OpPraHU3-MOB;

* [IPOBOAUTH NPUYMHHBIA U BEPOSATHOCTHBIA aHAJIN3 SKOJIOTHYECKUX CUTYyallHii;

* [IPOTHO3MPOBATh U3MEHEHUS CUTYaIlUU NPH CMEHE JIeUCTBUs OAHOTO (akTopa Ha JeH-CTBHE
npyroro ¢akropa;

* PacmpoCTPaHATh HKOJOTUYECKUE 3HAHUS M YyU4acTBOBATh B MPAKTUYECKUX JENax MO 3alllu-Te
OKpY’Karolllel cpe/ibl;

* BBIpaXKaTh CBOE OTHOLICHHE K PUPOJIE Uepe3 PUCYHKH, COUMHEHHUS, MOJIEITH, TPOEKTHBIEPAOOTHI.

5. Pa3BuTHE MOTHBAIMH K OBJIAJCHHUIO KyJIbTYPOH AKTUBHOTO UCIIOJIL30BAHMUS CIIOBAPEH HAPYTHX

MTOUCKOBBIX CUCTEM.

OOGy4aronuncs CMOKer:

* ompezeATh HEOOXOIUMbIE KITIOUEBBIE TTOMCKOBBIE CIIOBA U 3aIPOCHI;

* OCYIIECTBIIATH B3aUMOJICUCTBHE C 3JIEKTPOHHBIMH TOUCKOBBIMU CHCTEMAMHU, CIIOBAPSMHU;

* (OpMHPOBATH MHOXECTBEHHYIO BHIOOPKY U3 MOMCKOBBIX HCTOUHHUKOB JUIsl 00BEKTHBH3A-1IUH
pe3yIbTaTOB OUCKA;

® COOTHOCHTb IMOJyYEHHBIE PEe3yJIbTaThl IOUCKA CO CBOCH AEATENbHOCTHIO.




Kommynukarusubie Y'Y/

1. YMeHue opraHu30BbIBaTh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO ACATECIBHOCTD C yUH-TEIEM
U CBEPCTHHKAMH, pabOTaTh WHIMBHIAYaJIbHO W B TPYIIIE: HAXOAUTH OOIEe PEHICHHE W pa3periarh
KOH(IIMKTBI Ha OCHOBE COTJIACOBaHMS IMMO3WIMHA W ydéra HHTEPECcOB; (GOPMYIHPO- BaTh,
apryMeHTHPOBATh U OTCTAMBATh CBOE MHEHHUE.

OO0yuaromuics CMOKET:

OTIPE/IeTATH BO3MOXKHBIC POJIM B COBMECTHOH JIEATEIBHOCTH;

Urpath OMpPENECIEHHYIO POJIb B COBMECTHOM AEATENBHOCTH;

MPUHAMATB MO3UIIHIO0 COOECETHNKA, TTOHMMAsI TIO3UIIMIO IPYTOT0, PA3NINYaTh B €T0 PEUn: MHE-HIE
(TOUKY 3peHus ), 10Ka3aTeNbCTBO (ApryMEHTHI), (paKThI; THIIOTE3bI, AKCUOMbI, TEOPHH;

OTPENIEIATh CBOM JICWCTBHS M ISWCTBHS MApTHEPA, KOTOPBIE CIOCOOCTBOBAIIH HIIU Tpe-
TSITCTBOBAJIH PO TYKTHBHON KOMMYHHKAITHH;

CTPOWTH MO3UTHBHBIE OTHOIICHHS B MPOIECCE YIEOHO! M MO3HABATENBHOM JIEATEIBHOCTH;
KOPPEKTHO M apTYMEHTHPOBAHHO OTCTaWBaTh CBOK TOUKY 3PEHHS, B TUCKYCCHH YMETH BBI- JBHUTAThH
KOHTPApTyMEHTHI, Tiepedpa3upoBaTh CBOIO MBICIE (BIaJCHHE MEXaHU3MOM JKBH- BAJICHTHBIX
3aMeH);

KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM NpPWU3HABaTh OIIN-
OOYHOCTBH CBOETO MHEHHSI (€CITH OHO TAaKOBO) ¥ KOPPEKTHPOBATH €T0;

npeJiaraTh aJbTePHATUBHOE PEIIeHNe B KOH(IMKTHON CUTYaInH,

BBIIEIATH OOIIYI0 TOYKY 3PEHHUS B JAMCKYCCHH;

JOTOBAPHUBATHCS O TIPABIJIAX U BOMPOCAX IS 00CYKICHHS B COOTBETCTBHH C MTOCTABJIEH-HOM
NepeJ rpyImnoi 3aaadei;

OpraHU30BbIBATH YUeOHOE B3aMMOJICHCTBUE B TpyIIie (ONMpeaeNnsaTh OOIIe LEnH, pacipe-aeiiTh
POJIK, AOTOBAPUBATHCS JPYT C IPYTOM U T. 11.);

YCTPaHATh B paMKax JHaliora pa3pbiBbl B KOMMYHHKAIUU, 00yCIOBJIEHHbIE HEMOHUMAHH-
€M/HENPUSTHEM CO CTOPOHBI COOECEIHNKA 3aa4uH, (POPMBI HITH COICPIKAHUS THAIOTa.

2. YMeHHe 0CO3HAHHO HCIIOJIBb30BaTh PEUYEBLIE CPEACTBA B COOTBETCTBHH C 3aJadyeil KOMMY-
HUKALUK JIJIS1 BBIPQXKEHUSI CBOMX YYBCTB, MBICTICH U MOTPEOHOCTEH IS ITAHUPOBAHUS U PETY- JISLUH
CBOCH JIEATENbHOCTH; BJAJEHUE YCTHOM M TMHCbMEHHOM pPEYbl0, MOHOJOIMYECKOW KOH- TEKCTHOMN
peybIo.

OO0yuamuics CMOKET:

ONpeJensITh 3aJ1auy KOMMYHUKAIIUK 1 B COOTBETCTBHUU C HEl OTOMpPATh peyeBble CPE/ICTBA;
OTOMpaTh M UCIOJIb30BaTh PEUEBbIE CPEJCTBA B MPOIECCE KOMMYHUKAIUU C JIPYTHMUITIOABMU
(muaor B mape, B MaJIOH IpyIiie u T. 11.);

NPEJCTABIATH B yCTHOM WM MUChbMEHHOU hopMe pa3BEPHYTHIN IIIaH COOCTBEHHOM Jies-
TEJIbHOCTH;

COOTI0IaTh HOPMBI MyOIUYHON peyH, periaMeHT B MOHOJIOTE U AUCKYCCHH B COOTBET-CTBHU C
KOMMYHUKaTUBHOM 3a/1auel;

BBICKa3bIBaTh 1 000CHOBBIBATH MHEHHE (CY>K/ICHUE) U 3alpallliBaTh MHEHUE MAPTHEPA BpaMKax
JaNora;

NPUHUMATH PEIICHNE B X0/Ie IUAora 1 COTTIACOBBIBATH €T0 C COOECETHIKOM;

CO3[1aBaTh MUCbMEHHBIE KIUIIUPOBAHHBIE U OPUTHHAJIBHBIE TEKCTHI C UCTIOJIb30BAHUEM
HEOOXOIMMBIX PEUEBBIX CPE/ICTB;

UCTIOBb30BaTh BepOabHBIE CPEICTBA (CpPEeACcTBA JTOTHYECKOW CBSI3M) ISl BIICICHHS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

UCTIOTb30BaTh HEBepOATbHBIE CPE/ICTBA MITH HATJISIHBIC MAaTEPUAITB, TIOATOTOBICHHbIE/
0TOOpaHHBIE TIOJ1 PYKOBOJACTBOM YUUTEIS;

JIeNIaTh OLEHOYHBIN BBIBOJ O JOCTHXKEHHHU 11T KOMMYHHMKAllMM HENOCPEICTBEHHO MOCTEe
3aBepIICHUS] KOMMYHUKATUBHOTO KOHTAKTa U 00OCHOBBIBATH €T0.



3. ®opMHUpOBaHKE W PA3BUTHE KOMIICTCHTHOCTH B OOJIACTH MCIOIb30BAHUS WH(POPMAIMOH- HO-
KOMMYHHKAIIMOHHBIX TexHoorui (nanee — UKT).
OOyyaronmincs: CMOXKeT:

LIEJICHANPaBIEHHO UCKATh U MCIOJIb30BaTh HMH(OPMALMOHHBIE PECYPCHI, HEOOXOAUMBIE IS
pelieHus y4eOHbIX U MPAaKTUUECKUX 3a]1a4, ¢ momMoIsto cpencts UKT;

BBIOMPATh, CTPOUTH W HCIIOIB30BaTh aJCKBAaTHYI0 MH()OPMAIMOHHYIO MOJETb VIS Tepe- Tadyu
CBOMX MBICJIEH CPE/ICTBAMU €CTECTBEHHBIX U (DOPMANIBHBIX SI3bIKOB B COOTBETCTBUUC YCIOBUSIMU
KOMMYHHMKAIIIH;

BBIJICNIATh MH)OPMALMOHHBINA aCTeKT 3aJa4yd, ONEepUpOBaTh JAHHBIMHU, HCIOJIB30BaTh MOJCIb
peuieHus 3a1a4u;

UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM (BKJIIOYas BHIOOp aJeKBATHBIX 3a7adye HHCTPY-
MEHTaJIbHBIX POrPaMMHO-ANNAPATHBIX CPEACTB M CEPBUCOB) JUIs pellieHNs] HHHOPMALIOHHBIX U
KOMMYHHKAI[MOHHBIX Y4eOHBIX 3a/]ay, B TOM YUCJIE: BBIYUCICHHE, HAITMICAHUE M- CEM, COUMHEHHUI,
TOKJIaJ0B, pedepaToB, CO3/JaHKe IPE3EeHTALN U 1. ;

HCITO0MBb30BaTh MH(YOPMALHUIO € yUETOM 3TUUECKUX U HPABOBBIX HOPM;

co3aBaTh MH(GOPMAIMOHHBIE PECYpChl Pa3HOrO THUMHA M ISl Pa3HBIX ayAUTOPUid, coOIoaaTh
MH(OPMAIIMOHHYO TUTHEHY U PaBuiia HHPOPMALMOHHON 0€30MacHOCTH.

IIpexmeTHbIe pe3yabTaTshl

OOy4aromuiicss MOJIy4UT BO3MOXKHOCTH JIsi (QOPMHUPOBAHUS CIEAYIOIINX IMPEAMETHBIX pe-
3yJIbTaTOB:

3HaHUA O NPUPOJE BAXHEHIIMX (PM3MYECKHX SBICHUH OKPYXKAOIIEro MUpa M MOHMMAHME CMbICIA
(U3MUECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSA3b N3YUCHHBIX SIBJICHUH;

YMEHUsI I0JIb30BaThCsl METOJAMM HAay4YHOTO MCCJIENOBAHUs SBICHUHM HPHUPOJBI, MPOBO- JIUTh
HaOJIIOJIEHNs, IUIAHUPOBAaTh WU BBINOJHATH HKCHEPUMEHTHI, 00pabaThIBaTh pe3ylbTa- Thl
U3MEPEHUH, MPEICTABIATh Pe3yIbTaThl U3MEPEHUH ¢ MOMOIIBI0 TabmuL, rpadukoB U Gopmyi,
oOHapyXUBaTh 3aBUCHUMOCTH MEXIy (U3MYECKUMU BEIUYMHAMH, OOBACHATH IOJyYEHHbIE
pe3yibTaThl U JIe1aTh BbIBO/IbI, OLEHUBATH IPAHULIBI OTPELIHOCTEN Pe3yJib- TATOB U3MEPEHHI;
YMEHHS NPUMEHATh TEOPETHUUYECKHE 3HaHUs MO (HM3MKE Ha MPAKTHKE, pemarh (Qu3uye- CKue
3aJjauu Ha IPUMEHEHUE NIOTy4YeHHbIX 3HAaHUH;

YMEHHS U HaBBIKH NIPUMEHATH MOJIYYCHHbIE 3HAHUA IS OOBSCHEHHS NPHUHLUIOB AEH- CTBHS
BOKHEHMIINX TEXHUYECKUX YCTPOMCTB, PELICHHs NMPAKTUYECKUX 3a]ad MOBCEAHEB- HOW KU3HH,
obecnieyeHuss 0€30MACHOCTH CBOEH KM3HM, PAllMOHAIBHOTO NPUPOJONOIb- 30BAaHUS. U OXPaHbI
OKpY’Karollen cpeibl;

(GopmupoBaHue yOexk/IeHHs B 3aKOHOMEPHOM CBA3M M IO3HABAEMOCTH SBIEHUH INPUPO- Ibl, B
00BEKTUBHOCTH HAY4YHOI'O 3HAHHUS, B BHICOKOM LIEHHOCTH HAyKU B Pa3BUTHU MaTepU- albHOW U
JIyXOBHOM KYJIbTYpBbI JTHOJEH;

pa3BUTHE TEOPETUUYECKOTO MBIIUIEHHS] Ha OCHOBE (DOPMHUPOBAHMS yYMEHUH yCTaHABIU- BaTb
(axThl, paznuyaTh MPUYMHBI U CIEICTBHSA, CTPOMTH MOJEIM U BBIABUTaTh THIIOTE3bl, OTBICKHBATH U
(bopMyaMpoBaTh OKa3aTelbCTBA BBIIBUHYTBHIX T'MIIOTE3, BHIBOAUTH U3 3KC- MEPUMEHTATIbHBIX
(akTOB M TEOPETHUECKUX MOJIeTIel (pru3UecKre 3aKOHBI;

KOMMYHHMKATHBHBIE YMEHHS: JOKJIA/BIBATh O PE3YJIbTaTaX CBOETO UCCIIEJOBAHUS, y4a- CTBOBAThH
B JMUCKYCCHH, KPaTKO ¥ TOYHO OTBEYAaTh Ha BOIPOCHI, UCIIOJIB30BATh CHIPABOY-HYIO JTUTEPATYPY
U Ipyrue UCTOUHUKH UHPOPMALIUH.

BaxxHo!

MpeameTHble pe3ynbTaThl 06yyYeHus du3nke B OCHOBHOM LUKOME NPeACTaBNEHbI B CO-
AEep>XXaHWUM Kypca no TeMaM.



(I)OprI KOHTPOJA

B noco6uu npezsararorcs mpuMepHbIe BAPUAHTHI UTOTOBBIX KOHTPOJIBHBIX PA0OT K KypcaM(pH3UKH
7 u 9 xmaccoB, KOHTposbHAs pabora mo Teme «TerioBbie sBIeHUS» (Kypc (usmkm § kiacca),
pazpaboranHble B Gpopmare OI'D u ucnosnb3yemble aBTopaMu IpH 0O0yueHuH yda- muxcs. Kaxipbrii
YUYHUTEIb MOXET BOCIOJIB30BaThCS BapHaHTaMH, B3ATHIMH M3 JPYTUX MOCOOHMH WM COCTABICHHBIMU
CaMOCTOSITEIIBHO.

Hrorosas konrposbHas pabora no Gusnkes
dopmate OI'D (7 kunacc)

1. Kakoe 13 nepeuynciIeHHbIX HIDKE CIOB 0003Ha4aeT Gusnueckoe sBieHue?
1) cBunen 3) amomuHuit
2) kureHue 4) kapauaI

2. Jlnvna, IwIomais, 006EM — 3T0

1) kauecTBa Tena

2) QusuyecKre CBOWCTBA Tella

3) QusMyecKHe BETMUMHBI, XAPAKTEPU3YIONIME PA3MEPhl TeNa
4) BemiecTBa, U3 KOTOPBHIX COCTOMT TENO

3. K (u3nueckuM TeaaM OTHOCUTCS
1) monoko 3) caxap
2) riuna 4) neoKu

4, Onpenenute mpeaen U3MEPEHHST MCH3YPKH (pHC. 1), eHy AeaeHusT U 00b-EM
KHUJIKOCTH, HATUTON B MEH3YPKY.

1) 40 mur; 1 mm; 32 Mot

2) 40 mut; 1 mm; 33 Mt

3) 40 mu; 2 mut; 34 M

4) 40 mut; 2 mm; 32 Mot

5. [Ipu HarpeBaHUH CBUHIIOBOTO IIIAPHKA

1) yBemmumBaercst 00bEM MOJICKYJT CBHHIIA

2) yBENHUYUBACTCS CPE/IHEE PACCTOSHHE MEKIY MOIEKyIaMu
3) yMmeHbImaeTcs 06bEM MOJIEKYIT CBHHIIA

4) yMeHbIIaeTcst CpeIHee PACCTOSHIE MEXK/TY MOJIEKYIaMu

6. Paccuuraiite CKOpPOCTb PABHOMCPHOTO ABWIKCHUA BO3AYIIHOI'O IApHKa, €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 mpoMCXOINT C TENOM, Ha KOTOpOE He ACHCTBYIOT Apyrue Tena’?
1) Ecnu 0HO JBHTajioch, TO OCTAHABIMBACTCS

2) Eciit 0HO HAXO/UTCS B TIOKOE, TO MPUXOUT B IBHIKCHHUE

3) OHo 1160 MOKOHTCS, TUOO IBHIKETCS PABHOMEPHO U TPAMOIMHEHHO
4) TpaBUIBHOTO OTBETA HET



8. YcranoBure cooTBeTCTBHE MEXKAY MPHOOpaMH W (DM3HYCCKUMH BEITHMYMHAMH, KOTOPBIC OHH
mMepsroT. K Kaxaoil mo3unum u3 mepBoro crojidia moadepuTe COOTBETCTBYIOIIYIO MO3U- IUI0 H3
BTOPOTO.

IIpudops! Dusznyeckne BeTHYHHbI
A) Becnl 1) Cuna
b) lunamomerp 2) CkopocTb
B) Maunomerp 3) Macca
4) O6BéM

5) JlaBienue

3anmumute B TabnuIly BIOpaHHBIE HU(PBI O] COOTBETCTBYIOIIMMHU OyKBaMU.

A | b | B

9. KopoOka o6sémom 30 0 45 0 20 cm 3amonHeHa caxapoMm-padunagom. Ero macca 43 200 . Yemy
paBHA INIOTHOCTH caxapa?
OtBer: r/cM®.

10. Yemy paBeH MOLYIb CHIIBI TSKECTH, IEHCTBYIOMIEH Ha Memok kaprodens maccoit 50 kr?1) 50 H
3) 5000 H

2)100 H 4) 500 H

11. B Ganky BbIcOTOM 25 CM J0BEpXy HAIUTO MAIIMHHOE Macio. [IMOTHOCTh MalMHHOrOMAcCa

pasna 900 Kr/M3. Kaxoe naBnenue oHO OKa3bIBaeT Ha JHO OaHKN?
OrTBerT: kI1a.

12. Kakue dKCeprMEHTHI, H300paKEHHBIE Ha PUCYHKE 2, CBUIETEILCTBYIOT O AEHCTBHH 3a-KOHA
ITackansa?

N2 Ne3 Ne 4
Puc. 2. PaznuuHble S5KCIIEPUMEHTHI

1) Nel; No2 )Nl Ned
2)Nel; Ne3 4) Ne 3; No 4

13. Haiigure Mozynb apXuMeEI0BOH CHJIBI, KOTOpas Oy/eT AeiicTBOBaTh HA MPAaMOPHYIO ILIH-TY
pasmepom 1 0 0,50 0,1 M, MONTHOCTBIO MOTPYKEHHYIO B BOY.

1) 1000 H 3) 500 H

2) 100 H 4) 10 xH



14. Beruucnure paboTy, KOTOPYIO MPOU3BOAUT CAJOBOJI, MPUKIIAIBIBAS K TAYKE C 3eMIIEHCHITY,
MOJIyJIb KOoTOpo# paBeH 25 H, u mepemenas e€ Ha paccrosiaue 20 M.

1) 25 JTx 3) 0,5 kJIx
2) 50 k/Ix 4) 50 Tx
15. Peruar (puc. 3) HaxomUTCs B PABHOBECHHUIION A B
neucTBreM IByX cuil. Moaynb cunbl F1 = 6 H. Uemy A
paBeH MOJyJb CWIbI F2, ecnu amMHa pelya-ra paBHa
25 cwm, a medo cunbl F1 coctaBid- et 15 cm? Fl‘l’
1)0,1H
2)36H =
3)9H Y
4)12H Puc. 3. Ppruar
OTBeThI

Nesajganus 1123|456 |78 9 |10 | 11 |12 |13 | 14|15
Otser 2 | 3|43 2|23 |315/16| 4 |[2250| 2| 3| 3| 3

Kpurepun ouenuBanus
3amanus Ne 8, 9, 11 onenuBarorcs B 2 6aina, a octansabie — B 1 6amn. Mtoro 3a padoty:18
0aoB.

Onenka «2» «3» «4» «5»

Jlnama3on 0amoB 0—7 8—11 12—15 16—18

KontpoabHas pabora mo teme «TemioBble siBJIeHUSI» B
dopmare OI'D (8 kiacc)

Bapuanm 1

1. Braronaps xakoMy Buiy Teruionepenaun (MPEMMYIIECTBEHHO) B JIETHUH JIEHb HArpeBaeT-cs BOja
B BogoémMax?

1) KouBekuus 3) Uznyuenue

2) TemIonpoBoOHOCTh 4) KoHBeKIHS U U3TyYCHHE

2. Metammueckuii 6pycox Maccoit 400 r marpesaroT or 20 mo 25 1C. Ompemenute yaelb- HYIHO
TEIUIOEMKOCTh METaJlIa, M3 KOTOPOTO HM3TOTOBJECH OpYCOK, €CIM Ha €ro HarpeBaHHe 3aTpa- TUIIH
KOJIMYECTBO TEIUIOTHI, paBHOE 760 Jk.

1) 0,38 JTx/(xr - 1C) 3) 380 JI:x/(xr - 1C)
2) 760 JTx/(xr - 1C) 4) 2000 JTx/(xr - oC)

3. Kakoe KOIHMYECTBO TEILIOTHI HOTpC6yeTC5{ JUIA TIJIaBJICHUA 40 t Oesoro 4yryHa, Harp€ro- ro o

TeMIlepaTyphl TUIaBleHus? YaenbHas TEIUloTa IUaBleHus Oejgoro dYyryHa paBHa 14 - 104
JIK/KT.

1) 3,5 kJIx 3) 10 x/lx
2) 5,6 kJIx 4) 18 xx



4. Ha pucynke 1 u3o0paxén rpaduk 3aBUCHMOCTH TEM-

neparypsl HaTanmMHAa OT BpeMeHH npu ero Harpesannn u AT, °C 4
OXJaxJeHUH. B HayaibHBII MOMEHT BpeMeHHM HaTaauH Ha-
xoauicst B TBEpAOM cocTosinnu. Kakas u3 Touek rpaduxa 2 3 5 6
COOTBETCTBYET Haually OTBEpAeBaHus HahTannHa? -
1)2 2)4 3)5 4)6 1
=
t, MHH
5. OTHOCHUTE bHAS BIAKHOCTD BO3/IyXa B IIOMEIICHHH paB-Ha 60
%. Pa3HOCTb B MOKa3aHUAX CYXOro U BIAKHOTO TEPMO- METpa Puc. I. Tpadpuk saBucumocTH
coctanser 4 1C. Hcnonp3ys necuxpomeTpuyeckyro Ta- 6auiy (puc. TeMIepaTypsl HadTanHa
2), oTIpe/ieNTUTe TIOKa3aHUe CyXOT0 TEPMOMETPA. OT BPCMCHH IPH €TO HArpEBAHNH

7 OXJTKJICHUH

Ileuxpomerprueckan Tabaunua

IToka3za-

PassocTs nmokasanuit cyxoro u BIaXKHOrO TepMOMeTpa

HMSA CyXo-

128|455 [6]7]8]»9

ro TepMo-
metpa, °C

OTHOCHTeNIbHAA BJIAXKHOCTH, %

12
14
16
18
20
22

10 100 88 [ 76 | 65 | 54 [ 44 [ 34 | 24 [ 14 | 5
100 89 | 78 | 68 | 57 | 48 | 38 | 20 | 20 | 11
100 890 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17
100 90 | 81 | 71 | 62 | 54 | 45 | 87 | 30 | 22
100 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27
100 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37 | 80
100| 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34

1)18:C  2)14:C

Puc. 2. Ilcuxpomerpuueckas Tabnuia

3)10uC 4)6:1C

6. Uemy pasen KIIJ[ mapoBoii TypOMHEI, €CIIH IOJIYYEHHOE €K KOIMYECTBO TEIUIoTh pasHo 1000
M]Ix, a mosie3Has padorta coctasisier 400 M [x?

1)4%  2)25%

3) 40 % 4) 60 %

7. YcTaHOBHUTE COOTBETCTBUE MCXKAY (bl/ISI/I‘IeCKI/IMI/I BCIMYMHAMHU U (bOpMy.]'IaMI/I, II0 KOTO- pPbIM
OTH BCJIWYHHBI OIIPCACIIAIOTCA. K Ka)K,HOﬁ mo3ugunu M3 IMepBOIro CTOJ'I6LI8. HOI[6epI/ITC COOT-
BCTCTBYIOIIYIO ITO3UIIUIO U3 BTOPOTO.

Dusnyeckne BeTHYHHDI Dopmy.Jibl
A) KonnuecTBo TEmIoThl, HE00X0AUMOE IS Tapo00- Q
pa3oBaHUs )KHJIKOCTH 1) m
b) YnenbHas TemnoTa cropanus TOMINBA 2)gAt
B) KonuuecTBo TemnoThl, BhIAEAIEMOE MPH OXJaXkKIe-HUU
BEIIECTBA 3) cmAt
4)Q
mt
5)Lm

3anuumre B TabaUIYy BbIOpaHHBIE U(PBI MOJ COOTBETCTBYIOIIMMU OyKBaMH.

A| b | B




8. B crakan kanopumerpa, copepkaiuii 177 r BOIBI, OMyCTHIN KYCOK JIbJa, MMEBIIHil TEM- EPATYPY
0 oC. HavanbHas temmeparypa kKamopumerpa ¢ Boxoi paBHa 45 oC. Ilocne Toro xak Bech Jn€n pactasi,
TeMIepaTrypa BOJAbl M Kajopumerpa crana paBHoi 5 1C. Ompezpenute Maccy Jbaa. Temno€MKOCTbIO
KaJOpUMeTpa TpeHeOpeub. YaenbHas TemioéMkocTh Boiasl paBHa 4200 JIx/(kr - oC), ymenbHas
TeruioTa rasineHus baa — 330 kJ[x/kr.

Otsert: KT.

Bapuanm 2

1. B MerammueckoM cTepKHe TeIuIonepeiada OCyIeCTBIAETCS IPEUMYIIECTBEHHO MTyTEM
1) uznyuenus 3) TEMmIOMPOBOHOCTH

2) KOHBEKLUH 4) u3ny4eHust ¥ KOHBEKIINH

2 Jlns marpeBanus amomuHEeBoro Opycka maccoit 100 r or 120 mo 140 1C morpeGoBanoch
KOJIN4ECTBO TeIoThl, paBHOe 1800 Ix. Ompenenute mo STUM JaHHBIM yIENbHYIO TEIUIOEM- KOCTh
QTIOMUHUSL.

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

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

3. Kakoe KOMMYECTBO TEMIOTH BBIICIHTCSA TPU KpHCTALTH3anmu cepebpa maccoir 10 r, ec- jm
cepeOpo HaXOAWTCS TIPH TeMIepaType TUTaBieHus? Y enbHas TeIUioTa IUIaBIeHus cepedpa paBHa 88
KJK/KT.

1) 880 000 [T 3) 880 JIx

2) 8,8 xJIxx 4) 88 xJIx

4, Ha pucynke 1 mpejcrtaBieH rpapuK 3aBUCHMOCTH TEM-
nepaTypbl d3Qupa OT BPEMEHH TPH €T0 HATPEBAHUU M OXJIAXK- JCHHHL.
B HauanpHBII MOMEHT 3()Up HAXOMWICSA B JKHAKOM COCTOSHUH.
Kakass Touka rpaduka COOTBETCTBYET Hadyajly IMpolecca
kuneHus dupa’?

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

t, MHH
5. C moMompi0 NnCHUXpoMeTpudeckoil Tadbiauusl (puc. 2) Puc. 1. I'pacuk 3aBrcuMocT
OMPENIENTUTE MOKA3aHUS BIAXKHOTO TEPMOMETPA, €CIIM TEMIIE- paTypa Temneparypel apupa
B nomemenun paBHa 16 1C, a oTHocuTenbHas BIax- HOCTb  OT BPEMEHHM IIPH €r0 HarPEBaHUH
BO31yXa cocTaBiset 62 %. 1 OXJIAKICHUU

Ilcuxpomerpuueckan Tabanua

ITokasa- PasnocTs mokasanuif cyxoro u BJIAa>XHOr0 TepMOMeTpa
HHA CyXo- | 0 1 2 3 4 5 6 7 8 9
wnacyxo- o [ 1 [ 2 |84 s 6] 7][s]
metpa, °C OTHocHTeNbHAR BJIAXKHOCTL, %

10 100| 88 | 76 | 65 | 54 | 44 | 34 | 24 | 14 | 5
12 100| 89 | 78 | 68 | 57 | 48 | 38 | 20 | 20 | 11
14 100| 890 | 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. Tlcuxpomerpuueckas Tabiuia

1) 20:C 2)22:C 3)12:C 4)16:C



6. Pabouce Teno TEMIOBOW MAINIMHBI TIOMYYHIO OT HATPEBATENsS KOJIMYECTBO TEIUIOTHI, paB- Hoe 70
kJlk. [Ipu 5TOM XONOMMIBHUKY MEpeaH0 KOJMMYECTBO TerloThl, paBHoe 52,5 k/lx. KIIJI Takoit mamunbt
paBeH

1)1,7% 2)175% 3)25% 4)>100 %

7. YcTaHOBUTE COOTBETCTBHE MEXIY (U3MUCCKUMH BEIMYMHAMHU M (HOPMYJIaMH, [0 KOTO- PBIM
9TH BEIMYMHBI omnpexaensiorcs. K kaxmoll nmosuuuu U3 nepBoro crojdua noadepure coot-
BETCTBYIOIIYO IIO3ULIHAIO U3 BTOPOTO.

dusnyeckne BeJMYHHDI Dopmy.Jibl
A) KonuuecTBo TemnoThl, He00XoaumMoe s mapood- Q
pa3oBaHUs )KUJIKOCTH 1) m
b) YnenbHas temnora nuaBieHus BEMECTBA 2)Lm
B) KonuuecTBo TemnoTsl, BbIAENIEMOE MPH OXJAkIe-HUU
BEIECTBA 3) qat

4)Q

mt
5) cmAt

3anumute B TabNuIly BIOpaHHbIE HU(PBI MOJ COOTBETCTBYIONIMMHI OyKBaMU.

A | b | B

8. Teépablii HaTAIMH HAXOAUTCA B TEIIOU30IMPOBAHHOM cocyze mpu temieparype 80 1C. B cocyn
HAJIMBAIOT pacriaBieHHb HadTamuu maccoir 600 r, HavampHas Temmepartypa KoTopo-ro paBHa 100 oC.
C HEKOTOpOoro MOMEHTa BPEMEHH KyCOUYKH Ha(TaluHa B COCYyJe MEpecTaroT IUIaBUTHCS, a Macca
xuakoro HadranuHa craHoBUTcs paBHoW 700 r. ITo pesympTaram 3TOTO AKCIIEPUMEHTa ONpPEACTHTE
YACIbHYIO TEIUIOEMKOCTb KUIKOTO HadTaquHa. YJenbHas TeIUoTa IiaBieHus HadramuHa pasHalS0
kJIx/xkr, a ero temneparypa mnasnenus — 80 1C.

OtBeTnl Bapuanr

1
Ne sajanus 1 2 3 4 5 6 7 8
OTtBeT 3 3 2 3 2 3 513 ~ (0,085 kr
Bapuanr 2
Ne sajanus 1 2 3 4 5 6 7 8
1250
OTtBeT 3 4 3 2 3 3 215 Tox/(xr - :C)

Kpurtepun onennsanus
3aganne Ne 7 oneHuBaeTcs B 2 Oaia, 3amanre Ne 8 — B 3 Oana, a ocTalbHbIe 3a1a-HuS — B 1
6amn. Utoro 3a pabory: 11 Gansos.

Onenka «2» «3» «4» «5»
JlnamasoH 0ayioB 0—4 5—6 7—9 10—11




HrtoroBasi KOHTpOJIbLHAsi padoTa mo Qusuke B
¢popmarte OI'D (9 kiacce)

1. VcranoBuTe cOOTBETCTBUE MKy (PUIMUCCKUMH TOHATHSAMH M MX MPUMEPAMH, 10 KOTO- PhIM
9TH BEIMYMHBI omnpexaenstorcs. K kaxmoll mo3uuuu U3 nepBoro crojdua Mmoadepure cooT-
BETCTBYIOIYIO IIO3ULIHIO U3 BTOPOTO.

@usnyeckne NOHATUSA A) IIpumepsl

®usnueckas BenuurHab) 1) UneprmanbHas cuctema 0TcYéTa

Ouzuyeckoe siBieHue B) 2) Beem Tenmam 3emiist BOMM3H CBOEH MOBEPXHO-CTH
DusnyecKuil 3aK0H CO00IIaeT OJJUHAKOBOE YCKOPEHHE
(3aKOHOMEPHOCTB ) 3) Msiu, BBITYIIEHHBIH U3 PYK, AT Ha 3EMITIO

4) CexkyHuomep
5) Cpenusist CKOPOCTh

3anmumute B TabnuIly BIOpaHHBIE HU(PBI O] COOTBETCTBYIOLIMMHI OyKBaMU.

A | b | B

2. Teno memxercs Baois ocu X. Ha pucyrke 1 mpezmcraBien rpauk 3aBUCHMOCTH KOOPIH- HATHI X
3TOTO Teja OT BpeMeHH t. [IBrkeHHIo ¢ HaubobIIel 0 MOAYII0 CKOPOCTBIO COOTBET-CTBYET yYacTOK
rpadguka

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

3. Ha pucynke 2 n300paxeHbl BEKTOP CKOPOCTH O ABIKYLIEr0Cs Teja (MaTepHaabHOM TOY- KH) U
BEKTOp Cwibl F , meiicTBytomei Ha Teno, B HEKOTOPBI MOMEHT BpeMeHH. BekTop MMIyb-ca Tena B 3TOT

MOMEHT BPEMEHHU COHAMPABIIEH BEKTOPY, 0003HaUeHHOMY LI(poit
1)1 2)2 3)3 4)4

4. ]Ipa Tena, pacronoKeHHbIC BHICOKO HaJl 3eMJIEH Ha OJHOM BEPTUKAIN HA PACCTOSHUUZ M APYT
OT Jpyra, HAYMHAIOT OJJHOBPEMEHHO CBOOOJHO MajaTh BHU3 O3 HavyanbHOU ckopoctH (puc. 3). Kak Oyner
U3MEHSTHCS PACCTOSIHUE MEXK/Iy TellaMU BO BpeMs ux mageHus? CuuTaiite, 4TO HU OJHO TeJO emé He
ynaino Ha 3emito. COnpoTUBICHUE BO3LyXa IPEHEOPEKUMO MaJIo.

1) PaccrosiHue Mex/Iy TenaMu Oy/IeT yBEIHUNBATHCS

2) PaccrosiHue MeKLy TeaMu OyIeT yMEHbIIAThCS

3) PaccrosiHue MeXLy TeaMu He OyIeT H3MEHAThCS

4) PaccrosHre MKy TeJaMu OyJeT CHayala YMEHBINAThCS, a 3aTeM He OyIeT H3MEHATHCS

X, M dpooncnccncas .
U o0
8 7
D 8
6 I A 2 /’ :
4 / 3 "
. B C F
i 4
/ E
07 1 2 3 4 ¢ KOOP/IMHATHI X TeTa OT
: Puc. 2. Bexrop ckopoctu
BpeMeHu t

ABMIKYHICTOCA TCJIa

Puc. 1. T'padux 3aBucUMOCTU (MaTepy-aIbHON TOUKH) U



BEKTOP CHJIBI, JCHCTBYIOIIEH Ha
TEJIO

Puc. 3. CobogHoenaneHme
JIBYX T€ll

(S

M




5. Ha pucynke 4 npezcrasien rpaduk 3aBHCHMOCTH KOOPAMHATHI X OT BpeMeHH t Juisf Tena,
JBUKYILETOCS BJIOJIb OCH X.

X, My

e - - ----

C
0 t 13\7. c

Puc. 4. I'paduk 3aBUCUIMOCTH KOOPIMHATHI X
OT BpeMeHHu t Jist Tena, IBHKYIIErocs BAOIb OcH X

Hcnonw3ys mannpie rpaduka, BBIOEPUTE W3 MPEIIOKEHHOTO MEPEYHS 06a BEPHBIX
YTBEPKACHHS. Y KaKATE UX HOMEPA.

1) Monynb nepemertenus Tena 3a Bpems ot 0 10 t3 paBeH HyImo

2) B MOMeHT BpeMeHH t1 TETO UMENO0 MAKCHMAILHOE YCKOPEHHE

3) B MoMeHT BpeMeHH 7 TENO MMENTO0 MAKCHMAJIBHYO TI0 MOJIYIIIO CKOPOCT

4) MowmeHT BpeMeHH 3 COOTBETCTBYET OCTAHOBKE Tejia

5) Ha yuactke BC Teno ABHraaoch PaBHOMEPHO

6. Msu maccoii 100 r Opocuiti BEPTUKAIBHO BBEPX C MOBEPXHOCTH 3eMiTi. [10JHABIINCH HABBICOTY
2 M, MY Hayaj MaJaTh BEPTHKAIbHO BHM3. Ha Kakol BBICOTE OTHOCHTENBHO 3€MIIM €r0 MOWMalH, €ciliu
W3BECTHO, YTO B ATOT MOMEHT €ro KuHeTHueckas »Heprus Obuia paBHa 0,5 [Ix? ConpoTuBieHHEM
BO3/IyXa MpeHeOpeyb.

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

7. Tpu npoBeieHNH KCIIEPUMEHTA MCCIIEI0BAIACh 3aBUCUMOCTD MPOMIECHHOTO TEJIOM ITy-TH S OT
Bpemeni . ['paduk nomydeHHOI 3aBUCUMOCTH MTPUBEIEH HA PUCYHKE .

8, M
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Puc. 5. I'padux 3aBUCHMOCTH HPOHACHHOTO TEIOM IIYTH S OT BpeMeHH t



Bribepure déa BepHBIX yTBEPKICHHUS, COOTBETCTBYIOLIMX PE3yIbTaTaM 3THUX M3MEPEHHIA.

Vkaxute ux Homepa.

nuH3a, e€ TiaBHas onTudeckas ock 010», X014 Jyda

1) Ckopocts Tena pasua 5 m/c

2) Yckopenue Tena paBHo 2,5 w/c?

3) Teno aBUKETCS PABHOYCKOPEHHO

4) 3a BTOpYKO CEKYHJy IIPOHIEH MyTh 5 M
5) 3a maTyio cexyHjy mpoiieH myTh 25 M

8. Ha pucynke 6 moka3aHbl TOHKas PacCEHBAIO-IIAs

cBeta AA142 (10 W TMOCE JNUH3BI), a TaKXkKe IpsAMas ey \L /
CCy, mpoxoJsimas 4epe3 ONTUUECKUM LEHTP JUH3HI. B e -
KaKoi n3 0003HAYECHHBIX HA PUCYHKE TO-YEK HAXOIAUTCS : :’f -
(oxyc TH3BI? 0 - - I o~ 0.
1) B touxke 0 - e
2) B Touxke 2 e ~.
3) B Touke 1 - (
4) Hu B O7THOM 13 yKa3aHHBIX TOYEK Puc. 6. Xox myueii cBeTa B TOHKOM paccen-
BaroIeH JUH3E

9. Anb(a-uacTuna COCTOUT U3
1) 1 nporona u 1 Heiitpona 3) 2 He#TpoHOB U 1 IPOTOHA
2) 2 IPOTOHOB U 2 DIEKTPOHOB 4) 2 MPOTOHOB U 2 HEUTPOHOB

10. Ha ypoke ¢usuku yuutes MpOIEMOHCTPHPOBAI CIICAYIONINE SKCIIEPUMEHTHI. [Ipn cBO- 60IHOM

MaJeHNH C HEKOTOPOW BBICOTHI KaMeIleK JOCTUraeT MOBEPXHOCTH Iojia ObICTpee MO CPaBHEHUIO C
népbIIKOM. B cTexsiHHON TpyOke ¢ OTKaYaHHBIM BO3JYyXOM M KaMelIeK, U NE- PBILIIKO MaJaloT
OJIHOBPEMEHHO.

Kakyto(ue) rumoresy(bl) MOTYT BBIIBUHYTh YUYCHHKH Ha OCHOBAaHWH ATHX HAOMIONCHUNA?A.
Yckopenue, coodmaemoe 3eMiEi Temy, 3aBUCUT OT MacChl Tea.

b. Hannuue atmocdeps! BiuseT Ha cBOOOAHOE IMajieHUE Tell.

1) Tompko A 3)uA,ub

2) Toibko b 4)un A, uu b

11. Vyenux HpOBéJ’I CCPUI0 SKCIICPUMCHTOB II0 U3YYCHHUIO CHIIbI YIIPYTOCTH, BO3HHUKAIOLIEH Ipu

MO/IBEIIMBAHUN TPY30B PA3HON MACCHI K PE3MHOBBIM IIIHYPaM Pa3sHOM AJTMHBI U TONIIMHBL Pe3ynbTaTsl
HPSIMBIX M3MEPEHUI MacChl rpy3a M, JuaMeTpa MoHepeyHoro cedeHus muypa d,ero nepBoHavYaIbHOI
ekl lo u ymmuaenus (1-lo), a Taxke KOCBeHHBbIE M3MepeHHs KO3(pdu- mueHTa ®ECTKOCTH K
MIpeICTaBJICHbI B TaOIHIIE.

31<c11epJ:1faeHTa 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 mpeyioxkeHHOTO TIepPeyHs 06a BEPHBIX YTBEP)KICHHUS, KOTOPBIE COOTBETCTBY-IOT
pe3ysbTaTaM POBEAEHHBIX IKCIIEPUMEHTAIBHBIX U3MEPEHUH. Y KaKUTE UX HOMEPA.

1) Tpu yBenuYeHHUH JUTHHBI IIHYPA €r0 KECTKOCTD YBETMUMBACTCS

2) Tlpu yBeIMYEHNH TOJIIMHBI IIHYPA €10 JKECTKOCTD YBEINYHBAETCS

3) VumHenue mHypa He 3aBHCUT OT €ro MePBOHAYAIBHOM JUTHHBI

4) XKécTkocTh MIHYpa HEe 3aBUCHT OT MACCHI ITOIBENIMBAEMOrO TPy3a

5) ViimHeHne niHypa 3aBUCHT OT YIIPYTHX CBOWCTB MaTepHasia, U3 KOTOPOro U3rOTOBIIEH
UCCIIeyeMblii 00paser

Hpouumaﬁme meKcm u 6bINONHUEm 3a0aHuUe

HN3yyenue crnekTpoB

Bce Harpersie Tena M3My4aroT 3JEKTPOMArHUTHBIE BOJIHBL. UTOOBI SKCIIEPUMEHTAILHO HC-
CIIEZIOBATh 3aBUCUMOCTD HHTEHCHBHOCTH M3TYUSHUS OT JUTHHBI BOJTHBI, HEOOXOANMO:

1) pasioxuth U3TyYEHHE B CTIEKTP;

2) UBMEPUTD pacIpejielieHHe SHEPTUU B CIIEKTPE.

JUts IOITyYeHust U UCCIIEIOBAHMS CIIEKTPOB CITY)KaT CIEKTPATbHBIE aNmapaTsl — CIEKTPO-rpadsbl.
Cxema Tmpu3MEHHOro crekTporpada mpeacTaBieHa Ha pucyHke 7. Mccneayemoe M3Ty-ueHHE TOCTYIAeT
CHauasia B TpyOy, Ha OJHOM KOHIIE KOTOpOHl MMeeTcs LIMpMa C Y3KOil Iienblo, a Ha APYroM —
cobuparoras auH3a Li. Illens Haxomutes B (oxyce nun3bl. [loaToMy pacxons- muiics CBETOBOU
My4OK, TIOMAAAONINA Ha JTMH3Y M3 IIENH, BEIXOJUT U3 He€ mapajuieIbHbIM ITydKOM W MaJIaeT Ha
npusmy P.

DuoneToBbii

Puc. 7. Cxema mpu3MeHHOTO crieKTporpada

Tak kak pa3HbIM 4acTOTaM COOTBETCTBYIOT pa3iMYHbIE [TOKA3aTEIH MPEIIOMIICHUS, TO U3 IPU3MbI
BBIXOJIAT MapajuiebHble IMyYKH Pa3HOro 1BETa, HE COBMAJAIOLIME M0 HampaBieHuto.OHU MaJaloT Ha
muH3y L2. Ha hoxycHOM paccTosiHMM OT 3TOM JIMH3BI pacroiaraercsi 5KpaH, MaTOBOE CTEKJIO WU
¢oromnactunka. Jlunza L2 dokycupyer mapaienbHble IMy4yKH Jydeil Ha 3KpaHe, U BMECTO OJHOTO
M300pakeHUs 11eH MoydaeTcs Lenblid psag uzoOpaxenuil. Kax- noi yactore (TouHee, y3KoMy
CIIEKTPAIbHOMY HHTEPBAly) COOTBETCTBYET CBOE M300pa’keHHE B BHJE L[BETHOW MONOCKH. Bee 3tH
n300pa’keHus] BMECTe U 00pa3yloT CHEKTp. DHeprus W3ily- YeHHs BBI3bIBACT HarpeBaHHE Tea,
MIOATOMY JI0CTaTOYHO M3MEPUTH TEMIIEPATypy TeNla U MO HEM CYANUTHb O KOJMYECTBE NOIVIOMEHHON B
€IMHULY BPEMEHHU SHEPruH. B KauecTBe 4yBCTBU- TEJIIBHOTO 3JEMEHTA MOXKHO B3SIThb TOHKYIO
METAJTMYECKYO IUIACTHHY, TOKPBITYIO TOHKHM CJI0-€M Ca)H, U 110 HATPEBAaHUIO IUIACTHHBI CYIUTh 00
SHEPrUU U3JIy4EHUS B JTAHHOM YacTH CIIEK-TPA.



12, PasnokeHue cBeTa B CIEKTD B ammapare, H300paKEHHOM HA PHCYHKE 7, OCHOBAHO Ha
1) sBieHun aucnepcuy CBETa

2) ABIICHUU OTPAKEHUS CBETA

3) ABJICHMH TOTIOIIEHKS CBETA

4) CBOMCTBAX TOHKOM JIMH3bI

13. /IBa cBuHIOBBIX mapa Maccamu M1 = 100 r 1 Mz = 200 T ABMXYTCSI HABCTPEUY APYT APYTY CO
ckopocTsamu Vi = 4 m/c u V2 = 5 m/c. Kakyro KHHETHYECKYIO SHEPTUIO OYIyT UMETh MIaphl MOCIE UX

a0COJTIOTHO HEYIIPYTOTO COyAapeHus?
Otsert: Jx.

14. Teno maccoii 5 Kr ¢ MOMOIIBIO KaHATa HAYMHAIOT PABHOYCKOPEHHO MOAHMMAThH BEPTH-KATbHO
BBepx. Ha kakyo BRICOTY OBLT IOJHAT TPY3 3a 3 ¢, €CIIH CIUIa, ISUCTBYIOMIAs Ha KaHaT,paBHa 63,3 H?

OrtBerT: M.

OT1BeTBI

Ne 3apanus 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

Kpurtepuu oueHnBanus
Baganng Ne 1, 5, 7, 11 onenuBarores B 2 6amna, 3aganusg Ne 13, 14 — B 3 6amna, a ocTaab-HbIC 3a1aHKS

— B 1 6a. Urtoro 3a paboty: 18 6ansos.

Ouenka «2» «3» «4> «5»

Jlnamazon 0axmoB 0—7 8—11 12—15 16—18




TemaTtnueckoe HJIaHIrIPOBaHl/Iel

7 kaace
[lnanupyembie pe3yJbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
Npo-rpaMMbl OCHOBHOT0 0011ero 00pa3oBaHus (B COOTBETCTBHH €
droce
Tema OcHoBHOe IMeneBas VHupepcansubie yuedubie aeiicraus (YY) Hcnoan3oBanue
co/iep:KaHue YCTaHOBKA YpOKa o0opyaoBaHus
H MeTanpeameTHbie
[;E)IMQT:])IQ pe3yJbTaThI: JIMYHOCTHBIE
JbTATHI
pesy peryJIiTUBHBIE, Pe3yabTaThI
KOMMYHHKATHBHBI
e’
NMo3HaBaTeJbHbIE
Paznea 1. BBEJEHHUE (5 )
Jlabopatopnas | [IpaBuma mosns- Hay4utsb n3me- Ymems: uzmepsarsb Perynstususbie: mia- | CamocrodtenbHOCTh B | JIMHElKa, JeHTa
pabota Ne 1 30BaHMA JIMHEH- | PATh JJMHY OPH | JJTUHY [IPU IIOMOILU HUPOBATh CBOU JIEH- NpHOOPETEHNH HOBBIX | MEpHas, U3MEpH-

KOM, N3MepH-
TENbHBIM LIUIHUH
IpoM
(MEH3ypKOii) 1
TEPMOMETPOM.
3anuch pe3yib-
Tata U3MEPEHUil.
Onpenenenue
MOTPEIIHOCTH
HU3MEPEHHUI.
JIaGoparopHas
pabora Ne 1.
«3mepenue
JUTMHEI, 00beMa
¥ TEMIIEpaTyphl
Tena»

TIOMOIIIY JINHEH-
KH, 00BEM KU~
KOCTH MPH TO-
MOIILIA MEH3YP-
KU, TEMIIEPaTypy
TeJa MpHU MOMO-
1 TEPMOMETPA,
3aIUCHIBATh pe-
3YyJIbTATHI C Y4é-
TOM MOTPELTHO-
CTH M3MEpEeHHs

JIMHEHWKH, 00BEM KHJ-
KOCTH B COCY/IE IIPH
TIOMOIIM MEH3YPKH,
TEMIIepaTypy Teja
TIPH IIOMOIIIH TEPMO-
MeTpa; 3aMKiChIBaTh
pe3ynbTaT B BHE Ta0-
JUIIBL; OPMYITHpO-
BATh BBIBOJI O BBIIIOJ-
HEHHOM paboTe 1 aHa-
JU3UPOBATH
TIOJTy4eHHBIE PE3yJib-
TaThl

CTBUSI B COOTBETCTBUM
C TIOCTaBJIEHHOM 3a/1a-
Yeil ¥ yCIOBUSMHU €€
peanu3aluu.
Ilo3naBaTenbHbIE:
OCYIIECTBIATH (puKca-
M0 HHpOpMALUK 00
OKpY’KaloIeM MUpE C
HOMOIIBIO HHCTPY-
mentoB UKT.
KommyHukaTusHbie:
OpraHU30BBIBATH
y4eOHOe COTpYHUYE-
CTBO M COBMECTHYIO
JeSTEeNBHOCTD C YUH-
TENeM U CBEPCTHHKA-
MU; pabOoTaTh UH/MBH-
JyanbHO U B TPYIIIe

3HaHW 1 IpaKTU4e-
CKUX YMEHUIA

TEJILHBIN ITU-
JUHAP, TEPMO-
METp, JaTYHK
TEeMITepaTyphl




! Temarumueckoe IUIAHUPOBAHUE COCTABICHO B COOTBETCTBUM C pabodeit mporpammoit k muann Y MK «®msuka. 7—9 ximacce» H. C.
ITypeimesoit, H. E. BaxxeeBckoit.



[lnanupyembie pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeabHOI
NPO-TrPaMMBbl 0CHOBHOT'0 0011ero 00pa3oBanus (B COOTBETCTBHH €

®rooe)
Tema Ocnosnoe Henesast VHusepcaibuble yuedunre neiicreust (YY) | Hcnoabsosanne
cojiepkanue YCTaHOBKA ypOKa o0opyaoBaHus
I MetanpeameTHble
PEAMETHbIE pe3yabTaThbl: JIMYHOCTHBIE
Pe3yIbTaThl peryJsiTHBHBIE, Pe3yALTATRI
KOMMYHHKATHBHBI
€,
No3HaBaTeJIbHbIE
Paznen 2. MEXAHUYECKHUE ABJEHUA (37 u)
PaBnoyckopen-| PaBHoyckopen- | ChopmupoBaTh | 3nams: onpenenenue | PerynsatuBuble: yuu- | Pa3Butue no3HaBa- [lITaTus nabopa-
HOE JIBIKEHHE. | HOE JIBIDKEHUE. | 3HaHWS O Ipsi- PaBHOYCKOPEHHOT'O | ThIBaTh BbIJIEICHHBIE TETBHOTO UHTEPECAa K | TOPHBIN, MEXaHHU-
Yckopenue. Yckopenue. MOJIMHEITHOM MPSAMOJIMHEITHOTO YUIUTENIEM OPUCHTUPHI | (pu3mKe qecKasi CKaMb4,
Jlabopatopnas | ®opmyna s PaBHOYCKOPEH- | JBWKEHUS, YCKOpe- JIEACTBHS B HOBOM OpyCOK epeBsiH-
pabota Ne 2 BBIYUCIICHUS HOM JIBHXKE- HUs, QU3HYECKUid y4e0HOM MaTepHae B HBIH, HJIEKTPOH-
yckopenus. Enu- | Hum, yckope- CMBICIT €[JUHHUIl U3Me- | COTPYIHUYECTBE C HBII CEKyHIOMEp
HHUIIBI yCKOpe- HUU. PEHUS YCKOPEHHUSI. YUUTEJIEM. C JJaT4YMKaMHu,
Hus. Y cKope- Hayuwuts: pac- Ymems: npuBOIUTH Ilo3HaBaTe/IbHBIE: MAarHUTOYyIpaB-

HHE — BEKTOP-
Hast pr3HYIecKas
BesnuuHa. Pac-
YET CKOPOCTH
PaBHOYCKOPEH-
HOTO MPAMOJIU-
HEWHOTO JBIKE-
HUS.
JIaGopatopHas
pabora Ne 2.
«3y4enue pas-
HOYCKOPEHHOT'O
MIPSAMOJIMHENHO-
IO JIBIKEHUS»

CUMTBIBATH YCKO-
peHue Tena npu
PaBHOYCKOPEH-
HOM TPSAMOJIU-
HEWHOM JIBIKE-
HUHU, UCTIOJIB3YS
aHAJIMTUYECKUI
U rpapudecKkuit
METO/IBI; CTPO-
UTh, YATATh U
aHaJIN3UPOBATH
rpauKu 3aBu-
CUMOCTH CKOPO-
CTH U YCKOpe-
HUSI OT BPEMEHU

IIPUMEpPBI TIPSMOITH-
HEWHOTO PaBHOYCKO-
PEHHOTO JIBUKEHUSL;
OMpeaensiTh MOAYJb U
HaIpaBleHUEe BEKTOpA

YCKOPCHUA

OIPEACIATDL MOHATHUA,
HCIIOJIB30BATh 3HAKO-
BO-CUMBOJIMYECCKHUEC
Cpe€acTBa, B TOM 4HC-
JIE MOJCJIN U CXECMBbI
JUB pCIICHHA 3a/1a4

JsieMble TepKo-
HOBBIE JATYUKU
CeKyHI0Mepa




Ilnannpyembie pe3yabTaThl 0CBOEHHS OCHOBHOIi 06pa30BaTeIbHOI
MPO-TPaMMBbl 0CHOBHOT0 001IeT0 06pa30BaHusi (B COOTBETCTBHH €

droc
Tema OcHosHoe Henesast VHuBepcanbubie yuednnie aeiicrsns (YY) | Hcnoiansosanue
cofiep:kaHue YCTAHOBKA YpOKa 00opy10BaHuS
I MeTanpeameTHbie
PEAMETHBIE pe3yabTaThbl: JIn4HOCTHBIE
pesy-IbTaTel peryJsiTHBHbBIE, Pe3yALTATRI
KOMMYHHKATHBHBI
€,
NMo3HaBaTeJbHbIE
N3mepenne Macca u €€ enu- | HayuuTs: anamu- | ¥Ymems: mpuBOIUTH PeryasituBusbie: mma- | CamoctostensHocTs B | Habop ten pas-
MAaCCBI. HUIBL M3mepe- | 3upoBaTh TPUMEpHI TEIT pa3inuy- | HAPOBATH CBOM JIEH- NpUOOPETCHUN HOBBIX | HOW MAaccCHl,
JlabGopaTtopHast | Hue Macchl. PeI- | ycTpoiicTBO U HOM MacChl; U3MEPATh | CTBHS B COOTBETCTBHM | 3HAHWU M MPaKTUYE- JNIEKTPOHHBIE BE-
pabota Ne 3 Ya)KHBIE BECHI. MIPUHIAI JeH- Maccy Tesa ¢ HoMo- C IIOCTABJICHHOM 33Ja- | CKMX YMEHHH ChI
JlaGoparopHasi | CTBUS pbIYax- IIBIO BECOB; CPABHU- | Yel U yCIOBUSIMH €€
pabora Ne 3. HBIX BECOB; U3- BaTh MacChl TEN U3 peann3aium.
«3mepenue MEpATh Maccy Pa3IMYHBIX BEIIECTB Ilo3naBaTenbHbIE:
Macchl Tella Ha Tena; pejicTaB- | OJHOro 00bEMa, U3 OCYIIECTBIATH (puKca-
3IEKTPOHHBIX JIATh Pe3yNbTaThl | OJHOTO BEIECTBA U0 uHdopmanyu 06
BECAX» U3MEpeHHil B pa3Horo o0bEMa; OKpYKaroleM MUpE ¢
BHI€ TaOJHIL; (GopMyIupoBaTh BbI- HOMOUIbIO UHCTPY-
HaOmoaaTh U BOJI O BBIITOJIHEHHOM menToB UKT.
U3MEpATh B IIpo- | padoTe KommynnkaTupHnbie:
ecce KCrepu- OpPraHu30BbIBaTh
MEHTaJbHOM Jie- yueOHOe COTpYAHIYE-
SITEJIBHOCTU CTBO U COBMECTHYO
JEeATENbHOCTD C y4u-
TEJEM U CBEPCTHHKA-
MU; paboTaTh UHANBHU-
AyalbHO U B TPyNIe
JlaboparopHas | JlabopatopHast | Hayuuts: skcmie- | Ymems: HAX0IUTH PerynsitTuBHbIe: CamocrostensHocTs B | Habop ten pas-
pabota Ne 4 pabora Ned. «/3- | puMeHTAIBHO IJIOTHOCTb TBEPOTO IJIAHUPOBATh CBOU NpHOOPETEHUH HOBBIX | HOW MacChl, MEH-
MEpEeHHEe MIOTHO- | OMPEAENATh TeJa C MOMOUIBIO Be- | JIGUCTBUS B COOTBET- 3HAHWUH U IPaKTHYe- 3ypKa, 3NIEKTPOH-

CTH BELLECTBA
TBEPOTO TENA»

IUIOTHOCTD Be-
1eCTBA TBEPO-

COB U MEH3YDKH; 3a-
TMHUCHIBATh PE3YbTaThl

CTBHH C IIOCTABJICH-
HOW 3aJ1auell U yClIo-

CKUX YMEHUM

HBIC BEChI




IIpooonicenue

Tema

OcHoBHOE
cofiep:kaHue

IMeneBas
YCTAHOBKA YpOKa

Ilnanupyembie pe3yabTaThl 0CBOEHHS OCHOBHOIi 00pa30BaTeIbHOI
MPO-TPaMMBbl 0CHOBHOTO 001IeT0 06pa30BaHusi (B COOTBETCTBHH €

®rooe)

IIpeameTnbie
pe3yJabTaThbl

YHuusepcaiabhblie yueonbie feiicteus (YY)

MeranpeameTHbie
pe3yabTaThl:
peryJjsiTHBHbIE,
KOMMYHHKATHBHBI
,
NO3HABaTe/IbHbIE

JInuHoCTHBIE
Pe3yJabTaThl

HUcnoanzoBanue
000pya0BaHuS

TO Tena; mpej-
CTaBIATH pe-
SYJ'II)TaTBI n3Me-
peHuii B BUIIE

B BUJIe TaOuIIB; hop-
MYJTIPOBATh BBIBOJ O
BBITIOJIHEHHOHN padoTe
1 PE3yNbTaTax ¢ y4é-

BHSIMH €€ peanmn3a-
IUH.
Ilo3HaBaTe/bHBbIE:
OCYILIECTBIATH (pUKCa-

Ta0IHIL TOM TOTPEIIHOCTH U3- | U0 HH(POpMALIUK 00
MEPEHUS; IPEACTAB- OKPYKaIOILEM MUpE €
AT TpaUUecKy 3a- | MOMOIIbIO HHCTPY-
BUCHMOCTb MacChl menToB MUKT.
TeJa OT ero 00béMa KommyHuKkaTHBHBIE:
IS Pa3IM4HbIX BE- OpraHu30BbIBATH
LIECTB yuebHOe COTpyAHUYE-
CTBO U COBMECTHYIO
JEATENbHOCTD C YUH-
TENEM U CBEPCTHHKA-
MH; paboTaTh HHAMBH-
JyajabHO U B IPyIIe
Cnoxenue cun. | Cnoxenne cui. | ChopmupoBath | 3nams: onpenenenue | Peryastusnbie: yun- | CamoctostensHocts B | Iltatus, phryar,
@ponTanbHas | PaBHOAEWCTBY- | 3HAHUSA O paB- PaBHOJIEHCTBYIOIEN | ThIBaTh BBIICICHHBIE HpHoOpeTeHnH HOBBIX | JIMHElKa, 1Ba
nabopaTtopHas | tomas cui. Cio- | HoleHCTBYIOLIEH | CHJL. YUUTEIEM OPUEHTHPBl | 3HAHWM M paKTUYe- | OAMHAKOBBIX IPy-
pabota ’KEHHUE CUII, IeH- | CHUIL Ymemy: HaxoouTh paB- | nefCTBUS B HOBOM CKHMX YMEHUM 3a, J1Ba OJI0Ka,
CTBYIOILIUX Hayunrts: cxia- HOZICHCTBYIOILIYIO CHJI, | y4eOHOM MaTtepuase B HUTb HEPACTSIKHU-
BJIOJIb OJHOM IbIBaTh BEKTOPH! | JEHCTBYIOIMX 110 Ol- | COTPYAHHUYECTBE C Masl, TMHEHKa
MIPSIMOM. CHUJI, ICUCTBYIO- | HOM IIpsAIMOIf; n300pa- | y4HUTEJIeM. U3MEpUTEIIbHAS,
@poHTanpHas IIMX BJIOJIb O] *karbrpadudecku pas- | Ilo3HaBaTebHBbIE: JTUHAMOMETP
n1abopartopHas HOM TIPAMON; HOZICHCTBYIOLYIOCWI | ONPENENATh IOHATHS,




[lnanupyembie pe3yabTAaThl OCBOEHHS OCHOBHOI 00pa3oBaTebHOM
Npo-TrpaMMBbl OCHOBHOT0 0011ero odpa3oBanus (B COOTBETCTBUH C

droc)
Tema Ocnognoe Henesas VHuBepcaibHble yaednbie teiicteus (YY) | Hcnoib3oBanie
cofiep:kaHue YCTAHOBKA YpOKa 000py10BaHuS
I MeTanpeameTHbie
PEeAMETHDBIE pe3yabTaThbl: JINYHOCTHBIE
Pe3yIbTaThI peryJsiTHBHBIE, Pe3yALTATRI
KOMMYHHKATHBHBI
€,
NMo3HaBaTeJIbHbIE
pabota «IIpaBu- | ompenensTs pas- UCTIONB30BaTh 3HAKO-
J1a CIIOKEHHUS HOJICHCTBYIOILY BO-CHMBOJINYECKHE
CHIDY FOCHII, CpE/ICTBA, B TOM YHC-
WCTIOJB3YS JIe MOJETH ¥ CXEMBI
TPaBHJIO CIIOKE- JUTSL pETIeHUS 337149
HUS CUJT
Cuna Cuna CdhopmupoBats | 3names: onpenencaue | PeryasituBubie: yun- | CamoctostenbHocTh B | IllTaTuB ¢ xperme-
YIPYTo-CTH. YOPYTOCTH. 3HAHMSA O CHJIE CHJIBI yTIPYTOCTH. THIBAaTh BbIIEJICHHbBIE NpHOOpETEHNH HOBBIX | YKOM, Habop mpy-
@ponTanbHas | 3aBUCUMOCTh YOPYTOCTH. Ymems: Gopmynupo- | yuuTeseM OPUEHTHPBl | 3HAHWH U MpaKTUYe- ’KUH, Habop Tpy-
naboparopHast | cuisl ynpyroctd | Hayuuts uccne- | BaTh 3aKkoH ['yka, pac- | AeCTBHSI B HOBOM CKMX YMEHUI 30B, JIMHEHKA,
pabota OT Y/UIMHEHUSA JIOBAaTh CBSI3b CUYMTBIBATh MOJYJIb CH- | Yu4eOHOM Marepuae B JTUHAMOMETP
tena. JKECTKOCTh | MEXIY CUITION JIBl YIIPYTOCTH; H30- COTPY/IHUUYECTBE C
IpYyKUHBI. 3a- YIIPYTOCTH, BO3- | Opaxarb rpaQuyecku | yduTeseM.
koH ['yka. HUKAIOUICH NPU | CHILY YIPYTOCTH Mo3HaBaTeIbHBIC:
@pon-TanbHas | ympyroi nedop- OMpeaeniITh MOHATHS,
nabo- paTopHas | Maluu, U yaJu- HCIIONb30BaTh 3HAKO-
pabo-Ta HEHUEM Tena BO-CHMBOJIMYECKHE
«3mepenue CpelcTBa, B TOM YHC-
3aBUCUMOCTHU JI€ MOJIEITU U CXEMBbI
CUJIBI yIIPYTOCTH JUTSL pelIeHus 3a/1a4
oT Aedopmaruu
TIPYXUHBDY
Jlaboparopnas | JlaGoparopnas | CopmupoBats | 3nams: ycrpoiictBo u | PeryasituBuble: mia- | CamocrosTenbHOCTh B | JuHamometp ¢
pabota Ne 5 pabota Ne 5. 3HAHUS 00 TPUHLII JeHCTBUS HUPOBATH CBOM JIEH- NpUOOPETEHUH HOBBIX | TPENETIOM H3Me-
Pemenue 3a- «['panyupoBa- | yCTpOWCTBE U JTMHAMOMETpa. CTBHS B COOTBETCTBUHM | 3HAHWH U MpaKTUye- penus 5 H, npy-
a4 HHE TPYXKUHBI | NPUHLUIE AEH- Ymems: uzmepsatb C IOCTABJICHHOM 33/1a- | CKMX YMEHHUM ’KUHBI HA TIJIaH-
Y U3MEPEHUE CTBHS AUHAMO- MOJIYJIH CUJIBI TSKE- 4ell U yCIIOBUSIMHU €€ ieTe, rpy3bl

CUJI AMHAMOMC-

MeTpa.

CTH, CUJIbI YIIPYTOCTH

pean3anyi.

maccoii o 100 r




[lnanupyembie pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeabHOI
NPO-TrpaMMBbl 0CHOBHOT'0 0011ero 00pa3oBanus (B COOTBETCTBHH €

®roo
Tema OcHosHoe Henesast VHuBepcaabnbie yuednbie aeficraus (YY) | Hcnoabsosanie
colep:KaHHe | YCTAHOBKA YPOKa 000pyn0BanHs
MeranpeaMeTHbIe
Hpe}IMeTHLIe pe3yJbTaThl: JInuHOCTHBIE
pesyIbTaThl peryJjasiTHBHbBIE, pe3yabTaThl
KOMMYHHKATHBHBI
e,
N03HaBaTe/IbHbIE
Tpom». Perne- Hayuuts: n3Me- | M Beca ¢ MOMOIIBIO Mo3HaBaTeabHbBIE:
HUeE 337124 PATH MOJYNb CH- | JMHAMOMETpA; CTPO- | BIAJETh PSAIOM 00-
B IMHAMOMeE- | UTh IpaiKi 3aBUCH- | IIUX IPHEMOB pellle-
TPOM; HAOMIO- | MOCTH CHJIBI TSDKECTH | HHS 3a1ad.
JIaTh ¥ U3MEPATh | OT MAcchl, CHIIBI KoMMyHHKATHB-
B IIPOLIECCE DKC- | YIIPY-TOCTH OT Hble: OPraHH30BbI-
HEepPUMEHTANlb- | YJIMHEHHUS BaTh yuebHOE COTPY/I-
HOIl JIeSITeNbHO- HHYECTBO U COBMECT-
CTH; HIPEJICTaB- HYIO JIeATELHOCTD C
JIATH Pe3yIbTaThl yUUTENIEM U CBEp-
M3MepeHuii B CTHHKAMM; paboTaTh
BHJIE TAOIHIT VHJIMBHIYaJIbHO U B
rpymmne
Tpenue B upu- | Ilpumeps Bius- | Hayuuts: o0bsic- | Ymems: onpenenats | Peryastusmble: mia- | CamocTosTensHOCTs B | JlepeBsAHHEII

poJie ¥ TeXHH-
ke. Jlabopa-
TOpHas paboTta

Ne 6

HUS TPEHHUS Ha
HPOLIECCHI, MPO-
UCXOJSIINE B
HpHUPOJIE U TEX-
HUKE.
JlaboparopHast
pabora Ne 6.
«M3mepenue
CUJIBI TPEHUS
CKOITBKEHHSD)

HATb U TIPHBO-
JUTH TIPHMEPBI
THOJIOKUTEITHEHO-
0 ¥ OTpulla-
TENbHOTO BIIHSA-
HUS TPEHHS Ha
HPOLIECCHI, MPO-
UCXOJIAIINE B
HpHUPOJIE U TEX-
HUKE; U3MEepATh
KOA(pPUIHEHT

KO3 PUIIMEHT TPpeHUs
CKOJIB)KECHHUS TIPHU 110~
MOIIM TUHAMOMETDA,;
CTPOUTH TpaUK 3aBH-
CUMOCTH CHUJIIbI TPEHUS
OT CHJIbI HOPMAIBLHOTO
JaBJICHUS

HUPOBATb CBOM JIEH-
CTBHUS B COOTBETCTBUU
C IIOCTaBJICHHOM 3a/a-
4el ¥ yCIOBUAMH €€
peanu3anuu
Ilo3naBaTenbHbBIE:
OCYIIECTBIATH (pHKCa-
1110 HHGopMaLuK 06
OKpY’KaIoILEM MUPE C
NIOMOILbIO UHCTPY-
MeHnToB UKT

pHOOPETEHNH HOBBIX
3HaHMil U IpaKTHye-
CKHMX YMEHUU

Opycok, Habop
IPY30B, MEXaHU-
YecKasi CKaMbs,
JTUHAMOMETP




IIpooonsicenue

Tema

OcHoBHOE
co/iep:KaHue

IMeneBas
YCTaHOBKA YpOKa

Ilnannpyembie pe3yabTaThl 0CBOEHHS OCHOBHOIi 06pa30BaTeIbHOI
MPO-TPaMMbl 0CHOBHOTO 001IeT0 06pa30BaHusi (B COOTBETCTBHH €

®dIoC)

IIpeameTnbie
pe3yJabTaThbl

YuuBepcaiabnble yueonbie geiicreus (YY)

MeranpeameTHbie
pe3yabTaThl:
peryJsiTHBHbIE,
KOMMYHHKATHBHbI
©,
NO3HABaTeJIbHbIE

JIuuHoCcTHBIE
pe3yJabTaThl

UcnoanzoBanue
o0opyaoBaHus

TPEHUS CKOJIb-
YKEeHUs; HaOIIIo-
1aTh U U3MEPAThH
B TpOIIeCCe IKC-
TIEPUMEHTAITb-
HOH JIeATeIbHO-
CTH; CPaBHH-
BaTh, 00001IATH
U JIeTaTh BBIBO-
JIbI; TIPE/ICTaB-
JIATh Pe3yJbTaThl
W3MEPEHUM B
BHIE Ta0JIULI

KommyHukaTuBHbIC:
OpraHU30BbIBATH
y4eOHOe COTpYIHIYE-
CTBO U COBMECTHYIO
JeATENbHOCTD C YUH-
TEJEM U CBEPCTHHKA-
MH; paboTaTh UH/IMBU-
IyaJbHO U B TPYIIIE




Jlaboparopnas | JlaboparopHass | HayuuTs: Ymems: cobupatpb Peryasitumbie: wia- | CamocTosTensHOCT B | PhilfOORFHEHUE
pabota Ne 7 pabora Ne 7. HaOJII0-11aTh, YCTAHOBKY MO OMNKCAa- | HUPOBATh CBOU JICH- pUOOPETEHNH HOBBIX | HHSIMH JUIA TPY-
«M3yuenune yc- | u3MepATh U HUIO, TIPOBOJIUTH 3KC- | CTBUS B COOTBETCTBHHM | 3HAHHI M MPAKTHYE- 30B, HAOOP TPy-
JIOBHS paBHOBE- | 0000mIaTh B HNEPUMEHT IO MPOo- C MIOCTaBJIEHHOM 33/]a- | CKUX YMEHUM 30B 10 100 T,
CHSI phIYara npoliecce SKCIie- | BEPKE YCIOBHS paB- | 4eil U yCIOBUSAMHE ¢ JTMHAMOMET
PUMEHTAIBHON | HOBECHS phIYara, peanu3anum.
NIeITeTbHOCTH;, | 3aIMChIBaTh pe3yib- | [lo3HaBaTebHBbIE:
CHCTEMAaTH3HpPO- | TaThl B BUJIE TAOIH- OCYIIECTBIATH (pHKCa-
BaTh M 0000mIaTh | 16, GOPMYIUPOBATh | LU0 HH(OPMALUK 00
MOJTyYeHHBIE BBIBOJI O BBITIOJIHEH- | OKPY’KaroIIEeM MUPE C
3HaHUS; HOM paboTe u pe- TIOMOIIBIO HHCTPY-
3yJbTarax ¢ y4éToM menToB UKT.
Ilnanupyemsbie pe3yabTaThl OCBOCHHS 0OCHOBHOI 00pa3oBaTe1bHOM
Npo-rpaMMBbl OCHOBHOT0 0011ero 00pa3oBaHusi (B COOTBETCTBUH C
®dIOC)
Tema OcHosHoe Henesas VHuBepcanbubie yuedubie aeiicrpus (YY) | Hcnoabsosanie
cojepiKaHue YCTAHOBKA ypoKa o0opynaoBaHus
M MeTanpeamerHbie
PEIMETHbBIE pe3yabTaThl: JInuHoCTHBIE
pesyIbTaTbl peryJsiTUBHbIE, pe3yabTaThbl
KOMMYHHUKATHBHBI
¢,
N03HABaTeJIbHbIE
IPEACTABIATh | MOTPEIHOCTH M3Me- | KoMMyHHKATHBHbIE:
pe3ynbTaThl u3- | peHus OpraHu30BbIBAThH

MEPEHUIL B BUJIE
TaOJINILL

yueOHOe COTpyaHHYE-
CTBO M COBMECTHYO
JEeSTENBHOCTD C YUH-
TEJEM U CBEPCTHHKA-
MH; paboTaTh MHUBU-
JyaJbHO U B TPYIIIe




IIpumeHenue
paBuiIa paB-
HOBECHS pbIya-
ra K 0JIOKy.
«30710TO€ TIpa-
BHJIO» MEXaHH-
ku. @poHTaIb-
Has jabopa-
TOpHas paboTa

biok. IToapmx-
HBIA ¥ HETO-
IIBIKHEIHA 0710~
K. PaBeHCTBO
pabort mpu uc-
I10JIb30BaHUH
MPOCTHIX MEXa-
HU3MOB. «30J10-
TOE TIPABUIION
MEXAHHKH.
®poHTanpHas
nabopatopHas
pabora «M3yue-
HHE TOJBIKHBIX
U HEMO/IBIKHBIX
OJIOKOB»

CdopmupoBath
3HAHUS O BBI-
UTPBIIIE CHLIT.
Hayuurts: uccie-
JIOBaTh MPUYIH-
HBI HEBO3MOXK-
HOCTH BBIMTPHI-
ma B CHJIC B
HETOIBF>KHOM
0JIOKE U BBI-
UTPBIIIA B CHIIE
TP UCTIOJB30-
BaHUU MOJIBHXK-
HOTO OJI0Ka;
BBIYHCIIATH 3Ha-
yeHust puznye-
CKHX BEJINYH,

3namob: 4TO TAKOC
BBIUTPHIII B CHJIE, J1a-
BAEMBIi ITOIBHKHBIM
OJIOKOM.

Ymems: popmynupo-
BaTh «30JI0TOC TIPABHU-
J10» MEXAHUKHU

PeryasitruBHubie: yuu-
TBIBaTh BBIICIICHHBIC
YUUTEJIEM OPUCHTHUPDI
JIEUCTBUS B HOBOM
y4eOHOM MaTepuase B
COTPYHUYECTBE C
YUUTEIIEM.
Ilo3naBaTebHbIE:
OTPE/IENATh TIOHSATHS,
UCII0JIE30BaTh 3HAKO-
BO-CHMBOJINYECKHUE
CPE/ICTBA, B TOM YHC-
JIe MOJIEH B CXEMBI
JUTSL pETIeHUS 337149

CaMOCTOSATENILHOCTD B
NPHOOPETEHUH HOBBIX
3HAHWUH U IIPaKTHYe-
CKHMX YMEHHU

IToaBrXHEIN 1
HEIOABVKHBIHN
050Ku, HabOp
IPy30B, HUTH, U~
HAMOMET), IITa-
THUB, THHCHKA




[podonxeHue

IIpooonicenue
[lnanupyembie pe3yabTaThl OCBOEHHS OCHOBHOI 00pa3oBaTebHOM
Npo-rpaMMBbl OCHOBHOT0 0011ero 00pa3oBanus (B COOTBETCTBUH C
®dIoC)
Tema OcnosHoe Henesasn VHuBepcaabubie yuedubie aeiicraus (YY) | Hcnoabsosanie
cofiepkanue YCTAHOBKA ypoOKa o0opyaoBaHus
MeTanpeameTHbie
Hpe}lMeTH]’Ie pe3yJbTaThl: JIM4HOCTHBIE
PesyIbTaThl peryJsiTHBHbBIE, Pe3yALTATRI
KOMMYHHKATHBHBI
€,
NMO3HABaTeJbHbIE
UCTIONB3YS «30-
JI0TOE MpaBHU-
J10» MEXaHUKU
Jlabopatopnast | Jlaboparopuass | Hayuuts: usme- | Ymems: coOupath Perynstususbie: mna- | CamocrositensHocTh B | LlTaTuB, mexanu-
pabora Ne 8 padora Ne 8. patb KITJI Ha- YCTAHOBKY TI0 OTIMCA- | HUPOBATH CBOM JICH- NpUOOPETCHUN HOBBIX | YeCKasi CKaMbs,
«3mepenue KJIOHHOH I1J10- HUIO; IPOBOJUTH OKC- | CTBUS B COOTBETCTBHU | 3HAHHH U NpaKkTHye- OpycoK ¢ Kprou-
KIL mpu CKOCTH; HaOM0- | TIEPUMEHT IO ONpejie- | C MOCTABICHHOM 3a/1a- | CKUX YMEHUH KOM, JIMHEWKa,

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

J1aTh, U3MEPATH
1 000011aTh B
MpOIIeCcCe IKC-
nepUMEHTATb-
HOH JesTENbHO-
CTH; CUCTEMATH-
3UpOBATh U
06001aTe nosmy-
YEHHBIC 3HAHWS;
PEJICTaBISATh
pe3yJbTaThl U3-
MEPEHUHN B BUJIE
TabIUI]

nenuto KIT/1 mpu
oAbEME Tejla 110 Ha-
KJIIOHHOH IIOCKOCTH;
3aIKChIBaTh Pe3ynbTa-
Thl I3MEPEHHUI1 B BUJIE
Tabmuiet; Gopmynu-
POBaTh BBIBOJ O BbI-
TIOJIHEHHOM paboTe u
pe3yJbTarax ¢ yu€Tom
HOTPEITHOCTH U3Me-
peHust

Yeil U yCIOBUsMU €€
peanu3aluu.
IHo3HaBaTeabHbIC:
OCYIIECTBIATH (PUKCa-
o nHGopMaImu 0o
OKPYKaIoIEM MHPE C
HOMOILBIO HHCTPY-
MeHntoB MKT.
KommyHnunkaTus-
Hbl€: OPTaHU30BBI-
BaTh yueOHOE COTpy -
HUYECTBO U COBMECT-
HYIO JIeSITETIbHOCTb C
YUUTEIEM U CBEp-
CTHHKaMHU; paboTaTh
WHAWBUYAIbHO U B

rpymme

HabOp rpy30B,
JTMHAMOMET]




[lnanupyembie pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeabHOI
NPO-TrPaMMBbl 0CHOBHOT'0 0011ero 00pa3oBanus (B COOTBETCTBHH €

®rooe)
Tema Ocnosnoe Henesast VHusepcaibuble yuedunre neiicreust (YY) | Hcnoabsosanne
cofiepkanue YCTaHOBKA ypOKa o0opyaoBaHus
I MertanpeameTHble
PEAMETHbBIE pe3yabTaThbl: JIMYHOCTHBIE
bTATHI
pesyabTa peryJsiTHBHBIE, Pe3yALTATRI
KOMMYHHKATHBHBI
e’
Nno3HaBaTeJbHbIE
Paznea 3. 3BBYKOBBIE SIBJIEHUSI (6 u)
Konebatens- | Konebarensnoe | ChopmupoBats | 3names: onpenenenuie | PeryasituBubie: yun- | CamocrositenbHOCTh B | JleMOHCTpanuu
HOE JBIKEHHe. | jBrkenue. Ko- 3HAaHWS O KOJie- | KOoNeOaTeNbHOTO JIBH- | THIBATH BBIICICHHBIC npuoOpeTeHnn HOBbIX | «Kosedbanus

[lepuon xone-
0aHnil MasiTHH-

Ka*!

nebaHus mapu-
Ka, IOJIBENIEH-
HOT'O Ha HUTH.
Kone6anus mpy-
JKMHHOT'O MasT-
HHKa. Xapakre-
PUCTHKH KOJIe-
0aTeIbHOrO
JIBIDKEHHS: CMe-
IHIeHHE, aMITIH-
TyJa, TIEPUO]I,
4acToTa Koj1eba-
Hui. EnuHAne
9THX BEJIUYHH.
CBS3b YaCTOTHI U
nepuoja Koe-
Oanuii*. Mare-
MaTHYECKHH Ma-
atHuk. [lepuon
KoJIeOaHU I

0aTeIpHOM IBU-
JKEHUH U €ro Xa-
PaKTEpPUCTHUKAX.
Hayuuts: 00bsic-
HSTH MPOLIECC
KoJIeOaHHH Ma-
ATHHKA; HCCIIe-
JI0BATh 3aBHCH-
MOCTh MI€pUoIa
KoJIe0aHHH Ma-
ATHHKA OT €ro
JUTHHBI U aMILIH-
Ty[Ibl KoJe0a-
HUI1; BBIYUCTIATD
BEJIMYUHEI, Xa-
paKTepHU3YOIINe
KoJie0aTeaIpHOe
JIBHOKCHUE

KCHUSI, €T0 MPUYHHBI,
napameTpbl Koeba-
TENBHOTO JIBUKCHHUS,
SIMHUIIBl M3MEPEHUS
(M3MYECKUX BEINYHH,
XapaKTePU3YIOIINX
KoJIe0aTeNnbHOE IBH-
KCHHE.

Ymems: onpenensts
TIEPUOJI ¥ YACTOTY KO-
nebaHui

YUIUTENIEM OPUCHTUPHI
JNIEUCTBHUS B HOBOM
y4e0HOM MaTepuae B
COTPYZHUUYECTBE C
YUUTEIIEM.
Ilo3naBaTeabHbIE:
OTPE/IENATh TIOHSATHS,
HCII0JIb30BaTh 3HAKO-
BO-CHMBOJINYECKHE
CpE/ICTBA, B TOM YHC-
JI€ MOJIETH U CXEMBI
JUTSL pEIICHUS 3,19

3HAHWW U PaKTHYE-
CKMX YMEHUM

HUTSHOTO Ma-
ITHUKA U CBO-
0oaHBIE KOJIe-
0aHud rpy3a Ha
NPYKUHE:
KOMIIBIOTED, JaT-
YUK YCKOPEHHS,
WHTEPAKTUBHAS
JIOCKa WITH SKpaH
C MIPOEKTOPOM
JUISL IEMOHCTpa-
1K TPaUKOB,
IITATHUB C Kpere-
&KOM, Habop npy-
JKUH pa3HOU
XKECTKOCTH, Ha-
00p Trpy30B 10
100 r rpy3 ¢
KPIOUKOM, JIETKAs
M HepacTsHKUMast
HUTB, PyJEeTKA




[podonxeHue

IIpooonicenue
[lnanupyembie pe3yabTaThl OCBOEHHS OCHOBHOI 00pa3oBaTe1bHOM
Npo-rpaMMBbl OCHOBHOT0 0011ero 00pa3oBanus (B COOTBETCTBUH C
droc)
Tema OcnosHoe Henesasn VHuBepcaabubie yuedubie aeiicraus (YY) | Hcnoabsosanie
cofiep:KaHue YCTaHOBKA YpOKa o0opyaoBaHus
n MeTanpeameTHbie
PEAMETHBIE pe3yJbTaThl: JInuHOCTHBIE
PesyIbTaThl peryJsiTHBHbBIE, Pe3yALTATRI
KOMMYHHKATHBHBI
€,
NMo3HaBaTeJbHbIE
MaTeMaTH4eCKo-
r0 ¥ NpYKUHHO-
IO MasATHUKOB
3BYK. Uctounuku 3By- | ChopmupoBarb | 3nams: uctounukoMm | PeryasituBHbie: yuu- | Pa3Butne mo3nasa- JdemoHcTpanus
Hcrounu-ku ka. Yactora 3By- | 3HaHHSA O 3ByKE. | 3BYKa ABJIACTCS JIO- THIBATh BBI/ICJICHHBIE TEJBHOTO UHTEpECa K | «3BYKOBBIE
3ByKa KOBBIX KojieOa- | Hayuuts: aHanmu- | 0oe Teno, CoBepIIar- | y4uTeleM OPHCHTHPBl | (PU3HKe BOJIHBI»: KOM-
Hui. ['010coBO# | 3UpOBATH 1mee KojeOaHus ¢ ya- | JACHCTBHUS B HOBOM IBIOTED, [IPH-

armapar 4¢ejio-
BCKa

YCTPOMCTBO I0O-
JIOCOBOTO ara-
para yeJoBeKa,
paboTaTh ¢ uH-
dbopmarmeit npu
MOATOTOBKE CO-
oO1enus

CTOTaMH 3BYKOBOTO
JIMAIa30Ha; J1ana3oH
YacTOT 3ByKOBBIX KO-
ne0aHui

y4eOHOM MaTepHae B
COTPYTHUYECTBE C
YUUTEIIEM.
IlosnaBareabHbIe:
ONIPEIEIATh TIOHATHS,
HCTIOIb30BaTh 3HAKO-
BO-CUMBOJINYECKUE
CpelcTBa, B TOM YHC-
JIe MOJIENU U CXEMBI
IS peleHus 3a1aq

CTaBKa-OCIHILIO-
rpad, HHTEpaK-
TUBHAs JOCKa
WITY 9KpaH C Mpo-
eKTOpPOM JUIA Jie-
MOHCTpaIuu
rpa-puKos,
3BYKOBOM
reHeparop, Ju-
HaMUK HHU3KOYa-
CTOTHBIN HA MOA-
CTaBKe, MHKPO-
¢oH, kamepToH
Ha pPe30HaTop-
HOM SIIIIHKE

Paznea 4. CBETOBBIE SIBJAEHUS (16 u)




[Ipssmonuneit | Ilpsmonunueit CdopmupoBats | 3nams: 3aK0H PeryasituBHble: na- | CamocrostensHocth B | OcBeTHTEND
-HO€ pacIpo- -HO€ pacrpo- 3HaHMA O Ips- IPSMOJIIMHEUHOTO HUPOBATh CBOM JIEH- NpHOOPETEHUH HOBBIX | C HCTOYHUKOM
[Inannpyemblie pe3yJabTaThbl 0CBOCHHSI OCHOBHOM 00pa3oBaTebHON
NPO-TpaMMBbl OCHOBHOI'0 00111ero 00pa3oBaHus (B COOTBETCTBHH €
®dIoC)
Tema OcnosHoe Lenesasn VHuBepcaabnbie yuedubie aeiicrsus (YY) | Hcnoabsosanie
cofiepkanue YCTAaHOBKA ypoOKa o0opyaoBaHus
MetanpeameTHble
HpeHMeTH]’Ie pe3yJbTaThl: JInuHOCTHBIE
pesy-IbTaTel peryJsiTHBHBIE, Pe3yALTATRI
KOMMYHHKATHBHBI
€,
No3HaBaTeJIbHbIE
CTpaHEeHHe CTpaHEHHE CBE- | MOJIMHEWHOM pacrpocTpaHeHus CTBHS B COOTBETCTBUY | 3HAHUI M ITpaKTHYe- cBera Ha 3,5 B,
CBeTa. Ta. OTKJIOHEHHE | pacmpocTpaHe- | CBeETa. C MOCTABJICHHOM 33aJ]a- | CKUX YMEHUIA WCTOYHHUK MTUTA-
JlaGoparopHast | cBeTa OT Mpsi- HUH CBETA. Ymems: npuMeHATH Yel ¥ yCIOBUSMH €€ HHSA, KOMIUIEKT
pabdorta Ne 9 MOJIMHEHOTO | Hayuuts: uccne- | 3aKOH MpSAMOJIMHEM- peanu3anum. MPOBOJIOB, 1Ie-
pacmpocTpaHe- | 10BaTh NPSIMO- Horo pacrnpoctpane- | Ilo3HaBaTenbHbIe: neBas auagdpar-ma
HUS IIPU [IPO- JUHEWHOE pac- | HUs CBeTa IIPU O0BSC- | ONMpEIEINATh MOHATHS,
XOKJIEHUH IIPOCTPAHECHUE | HEHUM Pa3iIMYHBIX fB- | UCIHOJB30BATh 3HAKO-
nperpaj oueHb | cBeTa; Haluo- JCHUH BO-CUMBOJIMYECKUE
MaJlbIX pa3Me- | JaTh B IpoLecce CpEZCTBA, B TOM YHC-
poB*. 3aKoH 9KCIIEPUMEH- JI€ MOJIEIIU U CXEMBbI
OPSMOJIMHEMHO- | TaJlbHOM Jied- JUISL pelIeHus 3a/ay.
r0 pacrnpocTpa- | TE€IbHOCTH; KommyHukaTuBHbIE:
HEHUs CBETA. CPaBHMBATh, OpPraHu30BbIBaTh
[Ipumenenue 00001m1aTh 1 yueOHOe COTpyIHIYE-
SBJICHUS TIPSI- (bopmyaHpoBaTh CTBO U COBMECTHYIO
MOJIMHEWHOTO | BBIBOJBI JESTENBHOCTD C YUH-
pacnpocTpaHe- TEJEM U CBEPCTHHKA-
HMSI CBETA Ha MH; paboTaTh UH/MBU-
npaxtuke. Jla- JyanbHO U B TPYyIIIE
6oparopHas
pabora Ne 9.
«Habmonenue
IPSMOJIMHENHO-
0 pacnpocTpa-




HCHUA CBCTa»

[lpodosxeHue




IIpooonsicenue

Ilnannpyembie pe3yabTaThl 0CBOEHHS OCHOBHOIi 00pa30BaTeIbHOI
MPO-TPaMMbl 0CHOBHOTO 001IeT0 06pa30BaHusi (B COOTBETCTBHH €

®dIoC)
Tema OcnosHoe Henesasn VHuBepcaabubie yuedubie aeiicrsus (YY) | Hcnoabsosanie
cofiepkanue YCTaHOBKA ypOKa o0opyaoBaHus
MetanpeameTHble
Hpe}lMeTHMe pe3yabTaThl: JInuHOCTHBIE
PesyIbTaThl peryJsiTHBHBIE, PE3yALTATRI
KOMMYHHKATHBHBI
€,
No3HaBaTeJIbHbIE
Orpaxenue SBnenue otpa- | ChopmupoBath | 3nams: 3akoH oTpa- | PeryasituBnbie: mia- | CamocrosTensHocT B | OCBETHTEND €
CBETA. KCHHS CBETA. 3HAHUS O 3aKO- | JKEHHUS CBETa. HUPOBATh CBOM JIeHi- NpHOOPETEHUH HOBBIX | HCTOUYHUKOM
JlaGopatopHast | 3aKoH OoTpaxe- | HE OTpaKCHUS Ymems: onuceiBath CTBUSI B COOTBETCTBUM | 3HAHWH U MPaKTUYeE- cBe-Ta Ha 3,5 B,
pabota Ne 10 Hus ceera. O0- | cBera. SIBIICHUE OTPAXKECHUSA C MOCTABJICHHOM 3a/1a- | CKUX YMEHUU MCTOYHUK TUTA-

paTUMOCTb CBe-
TOBBIX JIy4€el.
3epKanbHOE U
muddysHoe oT-
pa’KeHue CBEeTa.
JlabopartopHas
padora Ne 10.
«M3yuenue sB-
JIeHUs OTpaxke-
HHSI CBETa»

Hayuuts: skcne-
PUMEHTAIBHO
HCCIIEI0BATh SIB-
JICHHE OTpaXKe-
HHS CBETa; Ha-
0JIrO1aTh U U3Me-
PATH B TIpolecce
9KCIIEPUMECH-
TaJbHOU Jes-
TEJIBHOCTH; CPaB-
HUBATh, 0000-
aTh U
(bopmyaMpoBaTh
BBIBOJIBI; TIPEJI-
CTaBIATh PE3YIib-
TaThl U3MEPEHUI
B BHJIE Ta0JIHUIl

CBETA; CTPOUTH OTpa-
XKEHHBIC JIyYH CBETA

Yeil U yCIOBUSIMU €€
peanu3alui.
ITo3naBaTenbHbIE:
OMpeeNITh OHSITHS,
HCIIONb30BaTh 3HAKO-
BO-CHMBOJINYECKHE
CpelcTBa, B TOM YHC-
Jie MOJIENIU U CXEMBI
JUISL pelieHus 3a/1a4.
KommyHukaTuBHbIC:
OpPraHu30BBIBaTh
y4eOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
JEATENbHOCTD C y4u-
TEJEM U CBEPCTHHKA-
MU; pabOoTaTh UH/MBH-
JyaJbHO U B TPYIIIE

HUSl, KOMIUTEKT
TPOBOJIOB, IIIe-
neBas auadpar-
Ma, MOJTyIH-
JIMHJP, TUIAHIIET
Ha TUIOTHOM JIH-
CT€ C KPYTOBBIM
TPAHCTIOPTHPOM




[Ipenomnenne | SIenenwe mnpe- | ChopmupoBath | 3nams: 3aKOH mpe- IMo3naBaTenbHbIE: CamoctositensHOCTh B | OCBETHUTEIND €
CBETa. JIOMJIEHUS CBE- | 3HAHMS O 3aKO- | JIOMJICHHMS CBETA. OTpeNeNATh MOHATUS, | IPHUOOPETEHUH HOBBIX | UICTOUYHHKOM
Jlaboparoprast | ta. CooTHOIIe- | HE mperomIie- Ymems: onuceiBath VICTIOJIB30BATh 3HAKO- | 3HAHUI U MTpaKTHYe- cBe-ta Ha 3,5 B,
pabora Ne 11 HUS MEKTY HUS CBETA. ABJICHUE IIPEIOMIIE- BO-CUMBOJIMYECKHE | CKUX yMEHUU MCTOYHUK [UTa-
IIpoooncenue
[lnanupyembie pe3yabTaThl 0CBOCHHSI OCHOBHOH 00pa3oBaTe/ibHOI
NPO-TpaMMbl OCHOBHOT0 0011ero 00pa3oBaHus (B COOTBETCTBHH €
®rooe)
Tema Ocnosnoe Henesast Yuuepcaiabnble yueonbie geiicreus (YY) HcenoabsoBanne
cofiepkanue YCTAaHOBKA ypoKa o0opyaoBaHus
N MeranpeameTHbie
PEIMETHbBIE pe3yJbTaThI: JInuHOCTHBIE
bTAThI
pesyabTa peryJjasiTHBHbBIE, pe3yJibTaThbl
KOMMYHHKATHBHBI
€,

MMo3HaBaTEJIbHbIC




YIJIaMH MaICHUS
U TIPENIOMIICHHSI.
Ontuyeckast
TJIOTHOCTD Cpe-
Ibl. [lepexon
CBETa U3 CPeIIbl
ONTHYECKHU 00-
Jiee TUIOTHOH B
Cpely ONTHYe-
CKM MeHee IIIOT-
Hyto. Jlabopa-
TOpHas paboTa
No 11. «M3yue-
HHE SBJICHUSL
TPETOMIICHHUS
CBETa»

Hayuurts: uccie-
JI0BaTh 3aKOHO-
MEPHOCTH, KOTO-
PBIM MTOTYMHSIET-
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-
CTaBJIATh pe-
3yJIbTaThl H3MeE-
peHuii B BUIE
TaOJINILL

HUA CBCTA, CTPOUTH
HPETOMIIEHHBIE JTy4H
CBETa

CpelCTBa, B TOM YHC-
JIe MOJIETTH U CXEMBI
JUISL pEIICHUS 3a/1a.
KoMMyHUKATHBHBIE:
OpPTraHW30BHIBATH
y4eOHOE COTpYIHIYE-
CTBO U COBMECTHYIO
JeSTEIBHOCTD C YUH-
TEJIeM U CBEPCTHHKA-
Mu; paboTaTh UHUBU-
JyalbHO | B TPYIITIE

HUSI, KOMIUIEKT
HPOBOJIOB, 1Ie-
neBast tradypar-
Ma, TIOJTYITHU-
JUHJIP, TUTAHIIET
Ha [UIOTHOM JIU-
CTE€ C KPyTrOBBIM
TPaHCIIOPTHPOM




IIpooonsicenue

Ilnannpyembie pe3yabTaThl 0CBOEHHS OCHOBHOIi 00pa30BaTeIbHOI
MPO-TPaMMBbl 0CHOBHOT0 001IeT0 06pa30BaHusi (B COOTBETCTBHH €

®dIrocC)
Tema OcnosHoe Henesasn VHuBepcaabubie yuedubie aeiicraus (YY) | Hcnoabsosanie
cojep:kanue YCTaHOBKA ypoKa o0opyaoBaHus
I MeTtanpeameTHble
PEAMETHbBIE pe3yabTaThbl: JIMuHOCTHBIE
PesyIbTaThl peryJsiTHBHbBIE, Pe3yALTATRI
KOMMYHHKATHBHBI
,
MO3HABATEJbHbIE
dopmyna ®opmyna nuH- | Hayuuts: uame- | ¥Ymems: cobupath PeryasitTuBHbIe: CamocrosTensHOCTh B | OCBETHTEND €
JIUH- 3b1*. | 3bI*. YBenuye- pATh (JOKYCHOE | YCTaHOBKY I1O OIMCA- | IJIAHUPOBAaTh CBOU NpHOOPETEHUH HOBBIX | HCTOUYHUKOM
VBenuue- Hue | Hue MuH3BI*. Jla- | paccTosiHMe U HHIO ¥ IIPOBOJMTH Ha- | JEHCTBHSA B COOTBET- 3HAHMI 1 TIPaKTHYe- cBe-TaHa 3,5 B,
JIUH3BI. OopaTopHas pa- | ONTHYECKYIO CH- | OJIOJEHUS U300paxke- | CTBUM C MOCTABJICH- CKHMX YMEHHU MCTOYHUK IUTA-
Jlaboparopnast | 6ota Ne 12. Ty cobuparomieil | HUM, HOMy4aeMbIX NPH | HOM 3aJadei U yclio- HUS, KOMILJIEKT
pabota No 12 «M3ydenune u30- | JMH3BI, HAOMIO- MOMOILH JIMH3BI; 00b- | BHAME €€ peain3a- NPOBOJIOB, 11e-

OpakeHus, J1a-
BAEMOTO JIH-
30M»

11aTh, U3MEPATH
# 0000111aTh B
MPOIIeCCe IKC-
epUMEHTATb-
HOH JesTeIbHO-
CTH; TIPEeICTaB-
JIATh Pe3yJbTaThl
W3MEPEHUN B
BHJIE TaOJIMIL;
ONpe/ensTh Be-
JIMYMHEI, BXOMS-
mue B hopmyiy
JIUH3BI

SICHATD MOJTyYCHHBIE
pe3yNbTaThl

107078
KoMMmyHuKaTHBHbBIE:
OpraHU30BBIBATH
yueOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
JeSTEeNbHOCTD C YUH-
TENeM U CBepPCTHHKA-
MU; paboTaTh UHANBH-
AyaJbHO U B TPYMIIE

neBas auadpar-
Ma, 9KpaH CTajb-
HOIA, HarpaBJs-
folas ¢
HU3MEPUTENBHON
IIKaJI0H, coOu-
paroLIye JINH3bI,
pacceuBaromias
JIMH3a, CIak]T
«Mopens npen-
MeTay B perTepe




8 kiace

Ilnanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/bHOI
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (B COOTBETCTBHH C

It droc)
ejeBas
TeMa Ocnornoe YuuBepcaiabnble yueonble aeiicreus (YY) Henoansonanne
colepKaHue YCTaHOBK 00opy10BaHust
aypoka n MeTtanpeamMeTHble
PEAMETHBIC pe3yabTaThl JInuHOCTHBIE
Pe3yIbTaThI PeryasitTuBHbie pe3yabTaThl
KoMMyHHKATHBHBI
e
IlosnaBartenbHbIE
Pasnen 1. MEPBOHAYAJIBHBIE CBEJAEHUSA O CTPOEHUUA BEIIECTBA (6 )

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
muddys3uu ot
TEMIIepaTypbl
tena. CpenHss
CKOpOCTb Te-
TUIOBOTO JIBUXKE-
HUSI MOJIEKYJI U
TeMIieparypa
Tena.
®poHTanbHasA
nabopartopHas
pabora «Ha-

CdopmupoBars
3HAHUS O JIBH-
KEHUH MOJIEKYI,
SBICHUU U-
by3un.
Hayuuts: Ha-
Oronath U 006-
SICHSATH SBIICHHUE
maddysum;
OOBACHSTH 3a-
BUCHMOCTb CKO-
POCTH TEIIOBO-
IO JIBHKCHHMS
MOJIEKYI OT
TEeMIEPaTyphl
Tela; 00bsc-
HATH OTJIHYHE
MIOHATUH CpEN-
HEW CKOPOCTH
TEILIOBOTO JIBU-
KEHHSI MOJIEKYT
OT IOHATHS
CpEIHEeN CKOpo-
CTH MEXaHHYE-

3names: onpeneneHue
TEMIEpaTypbl, eUHHU-
1Bl €€ U3MEPEHUS,
0003HaveHwHe; ompe-
JieJIeHue SIBJICHUS
muhdy3um.

Ymemy: nipuBoaUTH
TIPUMEPBI ABJICHUI,
OOBSACHATD pe3ybTa-
ThI 3KCTIIEPUMEHTOB,
MOITBEPIK IAOLITUX
JBIDKEHIE MOJIEKYIT;
OMKCHIBATH SBICHUE
i dy3un, 00bsic-
HATb PA3HUILY IPOTeE-
KaHus 1uddy3un npu
Pa3IMYHBIX TEMIEpa-
Typax U B pa3iIH4HbIX
arperaTHbIX COCTOS-
HUSX

PeryasitrupHsbie: yun-
THIBAaTh BbIIEJICHHbBIE
yUUTEIEeM OPUEHTHPBI
JNEUCTBUS B HOBOM
y4e0HOM MaTepuae B
COTPY/IHUUYECTBE C
YUUTEJIEM.
Ilo3naBaTenbHbIE:
OMpeeNITh OHSITHS,
yCTaHABIIMBATh AHAJIO-
TUH; HOHUMATh Pa3iu-
YU MEXK]Y UCXOHbI-
MU (paKTaMH U THIIOTe-
3aMH TS UX
00BsCHEHHUS, TEOpe-
TUYECKUMU MOJIETIIMH
¥ peabHBIMU 00BEK-
TaMu

VOex1EHHOCTS B BO3-
MOYKHOCTH IIO3HAHUS
TIPUPOIBI

Kowmmnerorep, Mu-
Kpockor OuoIto-
THYCCKUH, KaIuid
MOJIOKa, pa30aB-
JIEHHOT'O BOJOH




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnannpyembie pe3yabTaThl 0CBOEHHS OCHOBHOIi 00pa30BaTeIbHOI
MPO-TPaMMBbl 0CHOBHOT0 001IeT0 06pa30BaHusi (B COOTBETCTBHH €

®Iroc)

IIpeamernbie
pe3yJabTaThl

Yuuepcaiabnble yueonbie geiicreus (YY)

MetanpeameTHbie
pe3yabTaThl
PerynsiTuBHbIe
KoMMyHHKATHBHBI
e
ITo3naBaTeabHbIE

JInuHoCTHBIE
Pe3yJabTaThl

UcnoanzoBanue
o0opya0BaHus

omroieHne Opo-
YHOBCKOTO
TIBU-KEHHSD»

CKOT'O JIBHKE-
HHS MaTepHalib-
HOU TOUKU

Pasnen 2. MEXAHHYECKHUE CBOMCTBA )KUJKOCTEM, TA30B U TBEPJABIX TEJ

(12 v)




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

JlaBiienue TBEP-
IbIx Teil. JlaBie-
HUE rasa, ero
3aBUCHMOCTb OT
TEMIIEPaTyphl 1
o0béma raza.
Ilepenaua nas-
JICHWS Ta3aMU |
KUJTKOCTSIMHU.
3akoH [lackans.
®poHTanpHas
naboparopHas
pabora «3akoH
[Tackans. Ompe-
JieNieHue JaBie-
HUST JKHTKOCTH»

CdopmupoBars
3HAHMA O IaBie-
HAH KUAKOCTEH
M Ta30B, 3aKOHE
ITackais.
Hayuuts: HaOmo-
IaTh ABJICHHE
niepeIaun JiaBJie-
HUS KATKOCTS-
MH; O0BACHATh
3aBUCHMOCTD
IaBJIEHMS ra3a
OT TeMITepaTyphI
¥ KOHIICHTPAIIUH
€ro MOJICKYT;
aHATM3MPOBATH U
00BACHATH SBJIE-
HHUSA C UCIIOJIB30-
BaHUEM 3aKOHA
ITackans

3namp: onpenene-
HUS JaBICHUS, IIOT-
HOCTH, CHJIBI, BX 000-
3HAUYCHUS U €IUHHIIBI
V3MEPCHHUS;, IPUIHHY
JIaBJICHUS Ta3a; 3aBU-
CHMOCTb JIaBJICHHS OT
TEMIIEPATYPBbI, IIOT-
HOCTH; (HOPMYIHPOB-
Ky 3akoHa [lackans.
Ymems: onuceiBath
SIBJICHUE JIaBJICHUS Ta-
3a Ha OCHOBE TIOJIOKE-
it MKT; 00bgcHATE
0COOEHHOCTH Tiepe/a-
YY JTaBJICHHS JKUIKO-
CTSIMH ¥ Ta3aMH Ha 0C-
HOBE MOJIOKEHUIT
MKT;npuBoauTh
TIPUMEPBHI,
WITIOCTPUPYIOIIHE 3a-
koH [lackans

PeryasitruBHubie: yuu-
TBHIBATh BEIJICICHHEIE
YUUTEJIEM OPUCHTHUPHI
JIEUCTBHUS B HOBOM
yu4eOHOM MaTepuase B
COTPY/IHUUYECTBE C
YUUTEIIEM.
ITo3HaBaTeJbHbBIE:
OTPEIENATh TIOHSATHS,
UCIIONIL30BATh 3HAKO-
BO-CHMBOJINYECKHUE
CPE/ICTBA, B TOM YHC-
1€ MOJENH U CXEMBI
JUTSL pETIeHUS 38,149

PasBurue nosxnasa-
TEJIBHOTO MHTEPECa K
¢usnke

Jaruuk naBie-

HUSL, [ITATUB, pa-
0oyas EMKOCTD,
TpyOKa, NrHeNKa




IIpooonsicenue

Ilnanupyembie pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTebHOI
MPO-TPaMMbl OCHOBHOTO 00111ero 00pa3oBaHusi (B COOTBETCTBHH C

droc
TeMma Ocnornoe Lenenas YuuBepcaiabnbie yueonbie geiicreus (YY) Henoansonanne
colepxKaHue YCTaHOBK o0opya0BaHus
aypoka Mpeamernbie MeTanpeameTHbie I
pe3yJabTaThl MYHOCTHbBIE
ey ILTATH PerynsiTuBHbie Pe3yAbTATHI
KoMMyHHKATHBHBI
e
ITosnaBartenbHbIE
Jlabopatopuas | JlaboparopHas | Hayuuts uzme- Ymems: npoBOIHUTH PerynsituBusbie: mna- | CamocrositensHOCTh B | [{nHamomerp,
pabota Ne 1 pabota Ne 1. PATD BBITAJIKMBA- | OKCIIEPUMEHT 10 00- | HUPOBATh CBOHU JIEH- NpHOOPETEHNH HOBBIX | IITATUB YHHUBED-
«3mepenue FOLIYIO CHITY HAPY/KEHUIO BBITAIKK- | CTBUS B COOTBETCTBHM | 3HAHUI M MPAKTHYE- CaJIbHBIN, Mep-
BBITAJIKUBAIOIEH BaIOIICH CHIIbI, BEISB- C MOCTABJICHHOM 33J]a- | CKMX YMEHUI HBIW HWJIAHAP
CHUJIBI» JICHUIO 3aBUCUMOCTH | Y€l U YCIOBUSAMHU €€ (MeH3ypKa), Tpy3
Moy Fa or Oxu Vi) | peanmzarum. LAJIVHIPUYECKUN
3amuceBaTh pe3yiabra- | [o3HaBaTeIbHBIE: U3 CTallu, Ipy3
Thl U3MEPEHMH B BUJE | OCYIIECTBIATH (HKca- [WIMHIPUIECKUI
Tabmuil, hopMyIupo- o nHGopMarmu 06 U3 AIIOMUHUEBO-
BaTh BBIBOJ O BBINOJN- | OKPY’KAIOIIEM MHUPE C IO CIIaBA, HUTh
HEHHOH paboTe ¥ pe- | MOMOIBIO HHCTPY-
3yJbTaTax ¢ y4eToM menToB UKT.
IOTpCIIHOCTH U3MC- KOMMyHI/IKaTI/IB-
pCHUA Hbl€: OPraHNU30BbI-
BaTh y4eOHOE COTpPY/I-
HUYECTBO U COBMECT-
HYIO JIeSITETIbHOCTB C
YUUTEIIEM U CBEp-
CTHHKaMHU; paboTaTh
WHMBH/YaJIbHO U B
rpymnie
Jlaboparopras | Jlaboparopuas | ChopmupoBaTh | 3Hams: ycioBus, PeryasituBusbie: nna- | CamoctostenbHOCTh B | JluHamomeTtp,
pabota Ne 2 paboraNe 2. «M3- | 3HaHMA 00 yCIO- | P KOTOPBIX TEJIO HUPOBATH CBOM JIEH- NpHOOPETEHNH HOBBIX | IITATHB YHUBEP-

y4YEHHE YCIOBUM
TUTABAHUS TEJIa»

BUAX IJIaBaHUA
TCIa.

TOHET, BCILIBIBACT,
IIABAET BHYTPU WU

CTBHS B COOTBETCTBUH
¢ IIOCTaBJIECHHOH 3aJ1a-

3HAHWUH U TPaKTHYe-
CKHMX YMEHHU

CallbHBIH, Mep-
HbII LUIHH]ID




IIpooonsicenue

Ilnannpyembie pe3yabTaThl 0CBOEHHS OCHOBHOIi 00pa30BaTeIbHOI
MPO-TPaMMBbl 0CHOBHOTO 001IeT0 06pa30BaHusi (B COOTBETCTBHH €

®dIoC)
Tema Ocnornoe Llenenaa YuuBepcaiabnble yueonbie geiicreus (YY) Henoansosanne
coepKaHue YCTAHOBK o0opyaoBaHus
aypoka Mpeamernbie MeTtanpeamMeTHble I
pe3yJabTaThl NYHOCTHBbIE
pesyIbTaThl PerynsitTuBHbie Pe3yJabTaThl
KoMMyHHKATHBHBI
e
ITo3naBaTenbHbIC
Hayuurs: pac- Ha TTOBEPXHOCTH JKUJI- | Y€l M YCIOBUAMH €€ (MeH3ypKa), Tpy3
CUMTHIBATH BbI- KOCTH. peanu3anum. WIHHPHIECKU I
TaJKABAIOUIYIO | Ymems: NpOBOIUTD KomMmyHuKaTuBHBIC: U3 CHELHUAIBLHOTO
CWJIY Y CHITy TS- | DKCIIEPHMEHT II0 IIPO- | OpraHU30BHIBATH IJIACTHKA, HUTB,

KECTH; HCCIIENI0-
BATh YCJIOBHS
IUIABaHHUS Tella,
OOBSICHATPH MPHU-
YHHBI [UTABAHHS
TEI

BEpKE YCIIOBUII 1A~
BAHUS TEJI; 3aITHCHI-
BaTh PE3yJIbTATHI B BH-
JIe TaOJIUIIBI,
(bopMyIHpOBaTH BbI-
BOJI O BBIIIOJIHCHHOM
pabote u pe3ynpratax
C y4€TOM TMOTPEIIHO-
CTH U3MEPEHHUS

y4eOHOe COTpYIHUYE-
CTBO M COBMECTHYIO
NeSTENBHOCTD C Y-
TEJIEM ¥ CBEPCTHUKA-
M; paboTaTh UH/IMBH-
JyaJbHO U B TPYIITIE

MOBapeHHAS
COJIb, TAJIOYKA
JUISL IepeMeTIIn-
BaHUs

Paznen 3. TEIIJIOBBIE SIBJEHUSA (12 u)




TemnoBoe aBU-
*kenue. Temme-

parypa

TemmoBoe nBH-
xenue. Tepmo-
JIUHaAMHUYCCKast
cHCTEMa.
Cocro-sHue U
rapame-Tpbl
COCTOSITHUA
TepMOI[I/IHaMI/I-
YeCKOM CHCTE-
MEL TemnoBoe
paBHOBECHE.

CcdopmupoBatsb
3HAHUA O TEILIO-
BOM JIBHXCHHUU,
TeMIeparype.
Hayuuts: onpe-
IeNATh LEHy Je-
JICHUS IIKaJIbI
TEPMOMETpA; U3-
MEPATH TEMIIC-
parypy; nepeBo-

3namp: onpenene-
HHE TEMJIOBOIO JBU-
JKEHMs, TEIJIOBOTO
paBHOBECHUS, TEMIIE-
paTyphl; €IUHUIIBI U3-
MepeHus 1 0003Haue-
HHE TeMIIepaTyphl,
YCTPOMCTBO U NPHH-
LI ICUCTBUS TEPMO-
MeTpa.

PeryasitruBHubie: yuu-
TBIBaTh BBIICICHHBIC
YUUTEJIEM OPUCHTHUPHI
JIEUCTBHUS B HOBOM
yueOHOM MaTepuase B
COTPYHUYECTBE C
YUUTEIIEM.
Ilo3naBaTebHbIE:
OTPEIEIIATh TIOHSTHS;
TIOHMMATbh Pa3THIHUS

PasBurue nosxnasa-
TEJBHOTO MHTEPECa K
¢usnke

JlaGoparopHbIit
TEpMOMETP, JIaT-
YUK TeMIIEepaTy-

pHI




IIpooonsicenue

Ilnanupyempie pe3yabTaThl 0CBOCHHSI OCHOBHOI 006pa30BaTeIbHOI
TMPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (B COOTBETCTBHH C

droc
HOBH Bas . Hcnoan3oBanu
TeMma Ocnornoe Tlenena YuuBepcaiabnbie yueonbie geiicreus (YY) CHOIB30BAHNE
colepxKaHue YCTAHOBK M o0opya0BaHus
eTanpeaMeTHbIe
aypoka ITpeametHbie P
pe3yJabTaThl JlnuHocTHBIE
€3yJIbTaThl
pesy PerynsiTuBHbie Pe3yJabTaThl
KoMMyHHKATHBHBI
e
ITosnaBartenbHbIE
Temnepatypa JIMTh 3HAYCHHE Ymems: ucnonszo- MEXTy UCXOAHBIMU

KaK rmapameTp
COCTOSIHUS TEp-
MOJMHaMuye-
CKOW CHCTEMBI.
W3mepenue tem-
nepaTypsl: Tep-
MOMETp, LIKaa
TEpMOMETDA,
TEpMOMETpHUYE-
CKOE TeJIo, pe-
THIEPHbIE TOUKH.
IlIxana Iens-
cus. [kansl
®QapeHreiTa u
Peomtopa. A6-
conmroTHas (Tep-
MOJMHaMUyYe-
CKasl) IIKaa
TEeMIIepaTyp.
AOGCOTIOTHBIH
HyJIb TEMIepa-
Typ. CBS3b MEX-
1y TeMIepary-
PO 10 HIKaJIe

TeMIIEPaTypPhl U3
rpaaycoB Llenb-
CHSL B TPAJIyChl
KenbBuna

BaTh MPU OTHCAHUN
TEIIOBBIX SBICHHUI
TIOHATHUS: TEPMOJINHA-
MHYECKOM CHCTEMBI,
COCTOSTHHSI TEPMO/IH-
HaAMHYECKOM
CHCTEMBI,ITapaMeTPOB
COCTOSI- HUS
TEPMOJMHAMUYE- CKOI
CHUCTEMBI; TIPH-
BOJIMTH IIPUMEPHI Te-
IUIOBBIX SBJICHUH,
IKCIIEPUMEHTOB, TIO/-
TBEP)KAAFOIINX 3aBHU-
CHUMOCTb TEMIIEPATypPhl
OT CKOPOCTH JIBHXKE-
HUSI MOJIEKYT

(pakTamu U runoTesa-
MM I UX 00BsICHE-
HUS, TEOPETUUECCKUMU
MOJICTISIMH U peajib-
HBIMH 00BbEKTaMH




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyembie pe3yabTaThl 0CBOEHHS OCHOBHOIi 00pa30BaTeIbHOI
MPO-TPaMMBbl 0CHOBHOT0 001IeT0 06pa30BaHusi (B COOTBETCTBHH €

®dIoC)

IIpeameTnbie
pe3yJabTaThbl

YuuBepcaiabnble yueonbie geiicreus (YY)

MetanpeameTHbie
pe3yabTaThl
PerynsiTuBHbie
KoMMyHHKATHBHBI
e
ITo3naBaTeabHbIE

JInuHoCTHBIE
Pe3yJabTaThl

UcnoanzoBanue
00opy10BaHus

Henbscus u mo
a0CoTIOTHOM
(TepmoarHAMH-
YeCKOM ) TIKaJe.
JlemoHCTpanus
«3mepenue
TEMIIEPaTYpbD»




Buyrpennss
sueprud. Cro-
COOBI U3MEHE-
HUSI BHYTPEH-
HEH SHEpruu

Kunernueckas u
MOTEHIIMANIbHAS
sreprus. Cosep-
IeHue padoThI
CXKaTBIM BO3IY-
xoM. BHyTpen-
HSIS DHEPTHS.
VYcnoBHoe 060-
3HAYEHHUE U /U~
HHUIIa BHYTPEH-
HEH DHEPIHHL.
3aBUCUMOCTD
BHYTPEHHEMN
SHEPrUu Teja OT
ero TeMIepaTy-
PBI, MaCChI U OT
arperaTHoro co-
CTOSIHUSL.
Cnoco-

CdopmupoaTh
3HaHHSA O BHY-
TPEHHEW 2HEp-
THH, CIIoco0ax
M3MEHEHHUS BHY-
TPEHHEW 2HEp-
THH.

Hayuwrs: 00bsc-
HATH M3MEHEHUE
BHYTPECHHEMN
SHEPIUH Tena
TIpY TeTuIomepe-
nade u pabote
BHEIITHUX CHJT;
aHAIM3UPOBATh
SBJICHUE TETIO-
Tepeaun; cpas-
HUBATh BUJIBI

3namp: onpeneneHue
BHYTPEHHEH SHEPIUH,
SBJICHUS TETIONEpe-
Jlauu; eIUHUIIBI U3Me-
penus 1 0003HaYeHHE
BHYTPEHHEW SHEPIUH,
CTMOCOOBI TeruIonepe-
Jlauu.

Ymemps: onuceiBath
npolecc npepparie-
HHUS SHEPTUH TIPH B3a-
HAMOJCHUCTBHH TEJ, U3-
MEHEHHUS SHEPTUH TIPH
COBEpILEHUH PabOTHI
¥ TeIUIoNepeiaye;
HPUMEHSTh 3HAHUA O
BHYTPEHHEW SHEPTUM
crocobax e€ u3MeHe-

PeryasiTuBHbie: yuu-
THIBAaTh BbIICJICHHBIC
YUUTEIIEM OPUCHTHPBI
JICHCTBUSI B HOBOM
yueOHOM MaTepuase B
COTPYJIHUYECTBE C
YUUTEIIEM.
IHo3HaBaTebHBIE:
OTIPEICIISTh OHSTHS,
cozaBaTh 000011e-
HUISI, YCTAHABIIMBATh
AHAJIOTHH; TIOHUMATh
Pa3IHIMS MEXKTY HC-
XOZIHBIMHU (haKTaMu 1
TUINOTE3aMH JIIS UX
00BSICHEHHS, TEOPETH-
YeCKUMH MOJIENISIMH 1
peabHBIMU 00BEKTaMU

CaMOCTOSATEILHOCTD B
NPHOOPETEHUH HOBBIX
3HAHWUH U IIPaKTHYe-
CKHMX YMEHHU

JdeMoHcTpanus
«H3meHeHnue
BHYTpPEHHEH
JHEepruM Tea
HpU TPEHUH U
yAape»: 1aT4uK
TEMIIEpaTyphl,
JIBE JIOCKH, 1BE
CBUHIIOBBIE I1JIa-
CTUHKH, MOJIOTOK




IIpooonsicenue

Ilnanupyembie pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTebHOI
TMPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (B COOTBETCTBHH C

droc
TeMma Ocnornoe Lenenas YuuBepcaiabnbie yueonbie geiicreus (YY) Henoansonanne
coiepKaHue YCTaHOBK o0opya0BaHus
aypoka Mpeamernbie MeTanpeameTHbie I
pe3yJabTaThl MYHOCTHbBIE
ey ILTATH PerynsiTuBHbie Pe3yAbTATHI
KoMMyHHKATHBHBI
e
ITo3naBaTenbHBbIC
ObI I3MEHEHUsT | TEIUIONIEpE/Iauu; | HUS B Pa3IMYHBIX CH-
BHYTPECHHEH CaMOCTOSITETIBHO | TYyaIHsiX
JHEPIUM Tena: pa3pabatbiBaTh,
COBEpIICHHE pa- | IJIAHUPOBATH U
OOTBI U TEIJIONe- | OCYIIECTBIIATD
penada JKCIIEPHMEHT 110
U3MEHEHUIO BHY-
TPEHHEH SHEPrun
KonBeknus. KonBekuus B CthopmupoBats | 3nams: onpenenenue | PeryasiTuBHble: yuu- | Pa3Burue nosnaBa- JeMoHcTpanus
W3znyuenue KUJIKOCTSX U Ta- | 3HAHUA O KOH- SBIICHUN KOHBEKLH, THIBATh BbI/ICJICHHBIE TEJBPHOTO UHTEpeca K «Ilornomenue
3ax. [lepenoc BEKLMU U U3Iy- | U3JIy4CHHUS. yuUTeJIeM OPUCHTHPBl | (hu3HKe CBETOBOM

BEIl[eCTBA NPH
koHBeknuu. O6-
pa3oBaHue Be-
TpoB. U3mnyye-
HHE SHEPrUM Ha-
rPETBIMU
TeaaMH. 3aBUCH-
MOCTb DHEPIUH
U3ITy4EHHs OT
TEeMIIepaTyphl
tena. CpaBHe-
HUE U3ITyYEeHUS
(TmoromeHus )
JHEPruM YEPHOU

YEHUH.
Hayuwurs: Ha-
OJIr01aTh KOH-
BEKLHOHHBIE 10~
TOKH B XKHIKO-
CTSX U Ta3ax;
00BACHATL Me-
XaHU3M KOHBEK-
[UH, TPUYHHY
pas3In4HON CKO-
POCTH KOHBEK-
IIMHU B Ta3zax u
JKUIKOCTAX;
CpaBHHBATh

Ymems: npuBoIUTH
IPUMEPBl KOHBEKIUH
¥ M3JIYYCHUST; pacIio-
3HABATh KOHBEKIIMIO
Y U3JIyYCHUE Cpein
APYTUX BUJOB TEILIO-
nepenaun. OnuckBaTh
MEXaHHU3M epeadn
SHEPTUU JAHHBIMU
crnocodamu

IEHCTBHUA B HOBOM
yuyeOHOM MaTtepuaie
B COTPYJIHHYECTBE

C yUHUTEIEM.
IIo3HaBaTeJIbHBIE:
OTpeaeniITh MOHATHS,
co3gaBaTh 000011e-
HUsl, yCTaHABIMBATD
aHaAJIOTUH

JHEPTHHY»: JBA
JIaTYMKa TEMIIE-
patypsl, Jiamra,
nuct Oeoi u
yépHoii Oymary,
CKOTY




IIpooonsicenue

Ilnanupyembie pe3yJabTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/bHOI
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHus (B COOTBETCTBHH C

®roo
TeMma Ocnornoe lenenas Yuuepcaiabnble yueonbie geiicreus (YY) Henoansosanne
colepxKaHue YCTAHOBK 00opya0BaHus
aypoka TpeameThbie MeTtanpeamMeTHble 1
pe3yJabTaThl HYHOCTHBIE
PesyJILTatThl PerynsiTuBHbIe pe3yabTaThl
KoMMyHHKATHBHBI
e
IHo3HaBaTebHBbIE

W CBETJION MMO- | SBJICHHUS KOH-

BEPXHOCTIMU BEKIIUH 1 H3JTY-

Tel. YCTPOUCTBO | YEHWs; HAOIIO-

tepmoca. Poib IIaTh U3MEHEHNE

W3JIyYEHHUS U TeMIepaTypbl

JPyTUX BUJIOB Tena, 00ycioB-

TEIUIONEepeiayd | JIEHHOE MOTJI0-

B JKM3HM pacTe- | IEHUEM CBETO-

HUU U KUBOTHBIX | BOTO M3IYYEHHUS

Jlaboparopnast | Jlaboparopuas | Hayuuts: uccne- | 3nams: yctpoiictBo | PeryasTuBHble: mia- | CaMocTosSTENnbHOCTH B | JlaTumk Temmepa-
padora Ne 3 padora Ne 3. JI0BaTh SIBJICHUE | W TIPUHIIUI ACHCTBUS | HUPOBATH CBOM JICH- OpHOOPETEHUH HOBBIX | TYpBI, TEPMO-

«CpaBHeHME KO-
JIMYECTB TEILIO-
ThI TIPY CMEILIU-
BAHWUHU BOJbI
pasHoOH TemIie-

patypsb»

TEmI000MeHa
TIPY CMEIINBa-
HUH XOJOJHOU
U TOpsiuei BOJIbL;
BEIYHCIIATE KO-
JMYECTBO TEMIO-
TBI

KaJIOpHMETA.
Ymemv: npoBOUTH
HaOIII0ICHHUS TTPOLIEC-
ca TemonepeIauH;
M3MEPATH TEMIIEPaTy-
py ropsdaeit u Xono-
HO¥ BOJIBI; PACCUHTHI-
BaTh KOJMYECTBO Te-
ILUIOTBI, HEOOXOUMOE
JUTSL HATPEBAHUS BOJIBI
U BBIIETIIEMOE €10
HpI/I OXJIAXKACHUU,

CTBHUS B COOTBETCTBUU
C IIOCTaBJICHHOM 3a/a-
Yel U YCIOBUAMMU €€
peann3anuy.
Ilo3naBaTenbHbBIE:
OCYIIECTBIATH (pHKCa-
1110 HHGopManuu oo
OKpY’KaroIllEM MUPE

C NMOMOIIBIO UHCTPY-
menToB MKT.
KommyHukaTusHble:
OpraHU30BbIBATH

3HaHMil U NpaKTHye-
CKHMX YMEHUU

METp, KaJopu-
METp, MEPHBII
IUITHHID (MEH-
3ypka), mabopa-
TOpHBIE CTaKaHBI,
ropsiyas u Xo-
Jo/iHas BOJA




OOBSCHATH IPUUHHY

y4eOHOe COTpyaHUYE-

IIpooonoicenue
[lnannpyemsbie pe3yabTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTeIbHOI
NpO-rPpaMMBbl OCHOBHOT0 0011ero 00pa3oBaHus (B COOTBETCTBHH €
Droc
Tema OcnoeHoe Henesan YuuBepcaiabubie yuyeOnble geiicreus (YY) Henoab308anHe
cofiep:KaHue YCTAHOBK 00opy10BaHus
aypoka Tpeaverhble MeTanpeameTHbie I
pe3yabTaThl HYHOCTHBIE
PE3YALTATHL PerynsiTuBHbIe pe3yabTaThbl
KoMMyHHKATHBHBI
e
IlosnaBateabHbIE

HCPABCHCTBA 3TUX KO-
JIAYCCTB TCIIJIOTEI

CTBO U COBMECTHYIO
JESTENBHOCTD C YUH-
TEJEM U CBEPCTHHKA-
MH; paboTaTh UH/MBU-
JyaJbHO U B TPYIITIE




JlaGoparopHast
pabota Ne 4

JlaGoparopHast
pabota Ne 4.
«3mepenue
YIEbHOM Te-
TUIOEMKOCTH BE-
LIECTBAY

Hayuuts: u3me-
PATH YIEIbHYIO
TEIUIOEMKOCTD
BELIECTBA; BbI-
YUCJHIATH I10-
IPEIHOCTh KOC-
BEHHOTO M3Me-
pEHHUs Y/IeIbHOM
TEIUIOEMKOCTH
BeIlleCTBA

Ymems: nadmromate
Ipolece TeIonepe-
JIau¥; PACCUHUTHIBATD
KOJIMYECTBO TEILIOTHI,
HE00X0JUMOE JIJIs Ha-
TPEBaHS BOJIBI U BHI-
JeIsieMoe TIpH
OXJIAXKIEHUH Tella,
TPUMEHSTH YpaBHE-
HHE TEIIOBOro Oa-
JIaHCA JUTS OTIpejiee-
HUS yJIeIBbHOH TEIIo-
E€MKOCTH BelIeCTBa

PeryasiTuBHbie: mia-
HUPOBATh CBOU JEH-
CTBHUS B COOTBETCTBHH
C IIOCTaBICHHOM 3a/1a-
4el M yCIOBUAMH €€
peann3aium.
ITo3HaBaTeabHBIE:
OCYILECTBIATh (PUKCA-
1o nHQopMaImu oo
OKPYIKaroIeM MHPE C
MIOMOIIBIO HHCTPY-
MmeHToB UKT.
KommyHukaTuBHBIE:
OpPraHu30BBIBAThH
y4eOHOe COTpyIHIYE-
CTBO M COBMECTHYIO
JEATEIbHOCTD C Y4HU-
TEJIEM U CBEPCTHUKA-
MU; paboTaTh UHANBHU-
JyaJbHO U B TPYIIIE

CaMOCTOSATENILHOCTD B
NPHOOPETEHUH HOBBIX
3HAHWUH U IIPaKTHYe-
CKHMX YMEHHU

JaTyuk Temmepa-
TYpbI, TEPMO-
METp, KaJIopHu-
METp, TropAaYas
MXOJIOJIHAS BOJIA,
MEPHBI LU~
JUHIP, TPY3 K-
JTUHIPUYECKUN €
KPIOYKOM, HUTb,
3JIEKTPOHHBIE BE-
CBI




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyembie pe3yabTaThl 0CBOEHHS OCHOBHOIi 00pa30BaTeIbHOI
MPO-TPaMMBbl 0CHOBHOT0 001IeT0 06pa30BaHusi (B COOTBETCTBHH €

®rooe)

IIpeameTnbie
pe3yJabTaThbl

YuuBepcaiabnble yueonbie geiicreus (YY)

MertanpeameTHble
pe3yJabTaThl JlnuHocTHBIE
PeryasiTuBHbIE pe3yJabTaThl
KoMMyHHKATHBHBI
e
ITo3naBaTenbHbIC

UcnoanzoBanue
00opy10BaHus

Pasnen 4. ASMEHEHUE ATPETATHBIX COCTOSSHHAM BEIIIECTBA (6 u)




[InaBnenue n
OTBEp/ICBaHNE
KpUCTaJIIYe-
CKHUX BEILECTB.
@poHTAIBbHBIE
71abopaTopHbIe
paboThI

[InaBnenue TBEP-
IbIX Tel. Temrre-
paTypa IaBie-
Hust. O0bscHe-
HHE Tporiecca
TUTABJICHHUS C TOY-
KU 3pEHUsI MOJie-
KYJSIPHO-
KHHETH-YECKOU
TEOPUH CTPOCHUS
BeIlle- CTBA.
Kpucrannu-
3anms. Temmnepa-
Typa KpUCTaILTH-
3aIuu.
[InaBnenue n
KpUCTAJUTU3aLHUs
aMOP(HBIX TEI.
VnenpHas Temo-
Ta IUIABJICHUS:
yCII0BHOE 000-
3HA4YEHHUE, e/1U-
HHUIIA U3Mepe-
HUS, U3MYeCKuit
CMBICII.
dopmyna

Cdopmuposatsb
3HAHUSA O ILJIaB-
JICHUH ¥ OTBEP-
JICBaHWU Be-
IIECTB.
Hayuurts: Ha-
OnroaTh 3aBU-
CUMOCTH TEMIIE-
parypsl Kpu-
CTaJUTMYECKOTO
BEIIECTBA MPH
€ro TUTaBICHIN
(kpucramiuza-
1IUH) OT BpeMe-
HU; BBIYHCIIAT
KOJIMYECTBO Te-
IJIOTHI B pOLIEC-
ce Teronepe-
T4 MpH 1B~
JIEHUU U
KpHCTalIn3a-
1LI1H; oTIpeie-
JIATH 1O TaOMuIe
3HAYEHUs TeM-

3namp: onpeneneHue
SIBIICHUH TIJIaBJICHMS,
OTBEp/ICBaHUSL, TEM-
TepaTyphl MIIABICHHUS,
YIEIbHOM TEIIOTHI
TUTaBICHHUS; €TUHUITY
U3MEPEHNUS YACITbHOU
TETUIOTHI [UIABJICHUS 1
e€ pu3nvecKuit
cMBbICT; hopmyity Juis
pacdéra KoJIM4ecTBa
TEIUIOTEI, HE00X 01U~
MOTO ISl TIIABJICHUS
KPUCTAJUTHYECKOTO
BEIIECTBA M BBIJIETIA-
IOLIETOCs IPU €ro
OTBEp/JCBaHUU.
Ymemsv: nonp3oBaTh-
cs TabMIaMu 3Haye-
HUIA TEMIepaTypbl
TJIABJICHUSA U yelb-
HOU TEIUIOTHI I1aBJie-
HHUS BEIIECTB; 00BsIC-
HATH MPOLIECC IIaBIie-

PeryasitruBHubie: yuu-
TBHIBATh BEIJICIEHHEIE
YUUTEJIEM OPUCHTHUPHI
JIEUCTBHUS B HOBOM
yueOHOM MaTepuase B
COTPYHUYECTBE C
YUUTEIIEM.
ITo3HaBaTeJbHbIE:
OTPE/IENATh TIOHSATHS,
UCIIONIL30BATh 3HAKO-
BO-CHMBOJINYECKHUE
CPE/ICTBA, B TOM YHC-
1€ MOJENH U CXEMEI,
JUTSL pETIeHUS 33,149

PasBurue nosxnasa-
TEJBHOT0 MHTEPECa K
¢usnke

PDponranbHad
JabopaTopHas
padoTta Ne 1.
«Omnpenenenne
yAeJAbHOI Te-
IVIOTHI IJIaBJIe-
HHS JbJ2»: 1aT-
YUK TEMIepaTy-
PBI, KaIOpPHUMETP,
COCY/1 C TaIOIIUM
JBJIOM, COCY ]|

C BOJIOH, DJICK-
TPOHHBIE BECHI.
®poHTanbHas
JadopatopHas
pabora Ne 2.
«Obpa3oBanue
KPUCTAJJIOBY:
MHKPOCKOII,
npobupka

C HACBILICHHBIM
pacTBOpOM
JIBYXPOMOBOKHC-
JIOTO aMMOHHUS,




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/bHOI
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (B COOTBETCTBHH C

droc
TeMma Ocnornoe Llenenaa YuuBepcaiabnble yueonbie geiicreus (YY) Henoansonanne
coJepxkaHue YCTaHOBK o0opya0BaHus
aypoka TpeameThbie MeTanpeameTHbie T
pe3yabTaThl OCTHBIC
PesyJILTatThl PerynsiTuBHbIe pe3yabTaThl
KoMMyHHKATHBHBI
e
IHo3HaBaTebHBIE
I pacuéta KO- | TepaTypsl IIaB- | HUS U OTBEPAEBAHUS MPEAMETHOE
JIMYECTBA TEIUIO- | JICHUS M YAENb- Ha ocHoBe MKT; CTEKJIO, CTEKJISH-
ThI, HEOOXOUMO- | HOM TEIUIOTHI CpaB-HUBATh MPOIECC Hasl Majoyka
IO JUIA TJ1aBJie- TUTaBJIEHUS Be- JIaB-JICHUS U
HUS Tena. IIECTBA; IPUME- | OTBEp/IEBA- HUSA B
®poHTanbHas HATh MOJY4EH- 3aBUCUMOCTH OT
JabopartopHas HbIE 3HAHUS K yIEIbHOM TEIIOThI
paboraNe 1. PEILICHHUIO Tpa- | IJIABJICHUS
«Omnpenenenue | Guueckux 3agad
YAEIbHOM TeIIo-
ThI TUIABJICHUS
JIbJIaY.
®poHTallbHAA
nabopatopHas
pabora Ne 2,
«O06pazoBanue
KPUCTAIIIIOBY
Hcnapenue u ITapoo6paszosa- | ChopmupoBats | 3nams: onpenencuue | PeryasiTuBHbIe: Pa3Butue no3nasa- JeMoHcTpanus
KOHJICHCAIIUs Hue. Mcnapenue. | 3HaHMA 00 UCTIa- | SIBJICHWI UCTIAPEHUS M | YYMTHIBATh BBIICICH- | TEJIbHOTO HHTEpeca K «Hcnapenne

3aBUCHUMOCTD PEHUHU U KOH- KOH/ICHCALIMH, HACBI- | HbIC YYUTeIeM OpueH- | (pusmke CIIUPTA»: IaTYHK
CKOPOCTH UCTa- | JACHCAIUH. LIEHHOT0 Hapa. THUpBI JEHCTBUS B HO- TEeMIIepaTyphl,

pEHus OT poja
YKUIKOCTH, TIIO-
1131 €€ MOBEPX-
HOCTH U TEMIIC-

Hayuurts: uccie-
JI0BAaThb 3aBHCH-
MOCTb
CKOPOCTH

Ymems: 0ObsCHATD
Ha ocHoBe MKT mipo-
LECChl UCTIAPEHUS U
KOHJICHCAIUH U MPO-

BOM y‘{e6HOM MaTtepu-
aJIc B COTpYAHUYCCTBEC
C YUHTCIICM.

npooupka, -
cTo4kH Oymaru,
PE3UHKH, pa3Hble
CIHPTHI




UCTIApEHUS] OT

IIpooonicenue
Ilnanupyemsbie pe3yJabTaThl 0CBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM
NPO-rpaMMbl OCHOBHOT0 0011ero 00pa3oBaHus (B COOTBETCTBHH C
droc)
HOBH Bast " Hcnonb3oBanu
Tema Ocnoenoe Ilenesa Yuusepcaiabubie yueOnble geiicreus (YY) CHOIb30BAHNE
CoflepiKaHue YCTAHOBK o0opyaoBaHus
MetanpeamMerHble
aypoka IIpeameTHbIe pen 1
DesyLTATEL pe3yabTaThl HYHOCTHBIC
PeryasitTuBHbIe pe3y IbTaThI
KoMMyHHKATHBHBI
e
Ilo3naBaTenbHbBIE
patypsl. [lonu- POZA KUIKOCTH, | UCXOJSLINE IIPU Ilo3naBaTenbHbIE:

’KEHUE TeMmrepa-
TYpbI )KUJKOCTH
IpH UCTIAPEHUH.
Konnencamnus.
Hacreimennsrit
nap. 3aBUcu-
MOCTb JaBJIEHUS
U IUTOTHOCTH Ha-
CBIIIEHHOTO T1a-
pa oT Temmepary-
pBIL.
Henaceimen-
HBIii 11ap

IUIOIIAIH €€ T10-
BEPXHOCTU U
TEMIIepaTyphl

TOMU3MEHECHHS
SHEPTHH; BBIABIATH U
00BsIC- HATH
(bakTopsI, BIIHSI-
IOIIME HA CKOPOCTh
ucrapeHus

ONpeeNATh MOHATHS,
co31aBath 000011e-
HUA




Kunenne.
VenoHas Te-
IJI0Ta Mapoo0-
pazoBaHus

Kunenne. Tem-
neparypa Kurie-
HUsl. DHEpreTu-
YecKue MpeBpa-
ICHWS,
TPOUCXOISIIHNE
B IIPOLIECCE KH-
NeHus. Y 1emb-
Hasl TeIIoTa Ta-
pooOpazoBaHus
(KOHIEHCAIINH):
yCIIOBHOE 000-

Cdopmuposat
b 3HaHUA O
KUIIC-HUHU.

Hayuurts: uccie-
J0BAaTh 3aBHCH-
MOCTb TEMIIEpa-
TYpbI KUJIKOCTH
IpH €€ KUIEHUU
(KOHJEHCaIHHN)
OT BPEMEHH;
paccYuTHIBaTh
KOJIMYECTBO Te-

3namy: onpesencHue
SBIICHUS KUTICHHS,
TEMIIepATyphl KUIIe-
HUSL, YJI€TbHON TEIUIO-
ThI TAPOOOPA30BAHNSL;
SIMHHUILY N3MEPEHHUS
yIEIbHOW TEIJIOTHI Ma-
pooOpa3zoBaHus 1 e€
(usnuecKuil CMbICI.
Ymems: 00BICHATD
HpoIIeCcC KUIIEHUs Ha

PeryasitruBHubie: yuu-
TBHIBATh BEIJICICHHEIE
YUUTEJIEM OPUCHTHUPDI
JIEUCTBHUS B HOBOM
yueOHOM MaTepuase B
COTPY/IHUUYECTBE C
YUUTEIIEM.
ITo3HaBaTeJbHbBIE:
OTPEIENATh TIOHSATHS,
UCIIONIL30BATh 3HAKO-
BO-CHMBOJINYECKHUE
CpE/ICTBA, B TOM YHC-

CaMOCTOSATEILHOCTD B
NpUOOPETEHUH HOBBIX
3HAHWUH U IIPaKTHYe-
CKHMX YMEHHU

JdeMoHcTpanus
«H3y4yenune
npouecca Ku-
HeHHs BOJbD»:
JaTYUK TeMIepa-
TYpbl, IUTATUB
YHUBEPCAJIbHBIN,
K0J10a CTeKIISH-
Hasl, CIIUPTOBKA,
MOBapeHHas
COJIb




IIpooonsicenue

Ilnanupyembie pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTebHOI
MPO-TPaMMBbI OCHOBHOTO 00111ero 006pa3oBaHus (B COOTBETCTBHH C

®roo
HOBH Bas . Hcnoan3oBanu
TeMma Ocnornoe Tlenena YuuBepcaiabnbie yueonbie geiicreus (YY) CHOIB30BAHNE
colepxKaHue YCTAHOBK M o0opya0BaHus
eTanmpeJMeTHbIE
aypoka ITpeametHbie P
pe3yJabTaThl JlnuHocTHBIE
€3yJbTaThl
pesy PerynasiTuBHble pe3yJabTaThbl
KoMMyHHKATHBHBI
e
Ilo3naBaTeabHbIE
3Ha4YCHME, elIU- I0THL, Heo0x0- | ocHoBe MKT; JIe MOJICTTA U CXEMBbI,

HUIIA H3MEepe-
HYS, pU3HIe-
CKHMM CMBICII.
dopmyna i
pacuéra Komye-
CTBA TEIIOTHI,
HEO00XO0IUMOTO
JUTS] KUTICHMS
KHJIKOCTH H BBI-
JICIISTFOIIETOCS
IpH €€ KOHJIEH-
caluu

JAMOE JUTA TIa-
pooOpazoBaHus
BEIECTBA JaH-
HOM MAaccCHI;
ONpeaeniITh Mo
Taluie 3Have-
HUSL TEMIIEpaTy-
PBbI KUIIEHUS U
yIEbHOM Te-
TUIOTHI MTap000-
pa3oBaHus KUJ-
KOCTeif; ycTa-
HaBJIMBAaTh
MEXIPEIMET-
HbIe CBSA3U (U-
3UKHU U MaTeMa-
TUKH TIPU peliie-
HUU
rpadu4ecKux
3a/aq

10JIE30-BaThCS
TaONuIeH 3HA-YEHUH
TeMIIepPaTyphbl KUTICHHUS
U Y/IeTbHOM TETJIOTHI
napooOpa3o-BaHus
JKUJIKOCTEH;
CpPaBHHUBATD YJICIbHbIC
TETUIOTHI MapooOpazo-
BaHMS [T PA3TMYHBIX
BEILECTB U MPOIIECC
KUIIEHHS B 3aBHCHMO-
CTH OT yIeIbHOM Te-
IUIOTHI TApooOpaso-
BAHMS; ONPEICIIATh
XapakTep TeTI0BbIX
TpOIECCOB (Harpena-
HHE, OXJIAKICHUE, KH-
TIEHHE, KOHJICHCAIINS )
1o rpaduKy 3aBUCH-
MOCTH TEMIIEPaTyphl
Tena OT BPEMEHH;
TOPUMEHSTH HOPMYITY
1715 pacuéra Kommde-
CTBa TEILIOTEI, HE0O-

JJIA peICHU 3a1a4




X0AUMOro IJid mpe-




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyembie pe3yabTaThl 0CBOEHHS OCHOBHOIi 00pa30BaTeIbHOI
MPO-TPaMMBbl 0CHOBHOT0 001IeT0 06pa30BaHusi (B COOTBETCTBHH €

®dIoC)

IIpeameTnbie
pe3yJabTaThbl

YuuBepcaiabnble yueonbie geiicreus (YY)

MetanpeameTHbie
pe3yabTaThl
PerynsiTuBHbie
KoMMyHHKATHBHBI
e
ITo3naBaTeabHbIE

JInuHoCTHBIE
Pe3yJabTaThl

UcnoanzoBanue
00opy10BaHus

BpAlIECHUS]  BEUIECTBA
B TIAp W BBIJCISIONIE-
TOCsI TIPU €r0 KOHJIECH-
canuu




Bnaxnoct
bBO3/IyXa.
@poHTanbHAS
nabopaTtopHast
pabora

AOGcomoTHas
BJIQYKHOCTh BO3-
nyxa. OtHocu-
TeNIbHAs BIIAX-
HOCTh BO3/yXa.
dopmyna i
pacuéra OTHO-
CUTEJIBHOM
BJIQKHOCTH BO3-
nyxa. Touka po-
cbl. BonocHout
TUTPOMETD.
3HayeHue
BJIAYKHOCTH BO3-
TyXa JJIsl )Ku3-
HEAEATENbHOCTH
yesnoBeka. Pe-
LICHUE 33/1a4.
®poHTaTBHAS
nabopaTopHas
pabora «/3me-

Cdhopmuposath
3HAHMSA O BIIAX-
HOCTH BO3/1yXa.
Hayuuts: onpe-
JeNATh 1O Ta-
OJu1Ie 1IoT-
HOCTH HaCHIIICH-
HOTO Tapa npu
pa3Hoii Temrie-
patype; aHau-
3UpPOBATh
YCTPOWCTBO U
TPUHIAT AEH-
CTBUSI TICHXPO-
MeTpa, BOJIOC-
HOT'O TUTpOMe-
Tpa; U3MEPSThH
OTHOCUTEJbHYIO
BIIAXKHOCTh BO3-
AyXa; aHaIN3H-
pOBAThH BIIMSHIE

3namy: onpesencHue
a0COIIOTHOH BIIAYKHO-
CTH BO3]lyXa, OTHOCH-
TEJILHOU BIIAYKHOCTH
BO3IyXa.

Ymems: n3mepars o1-
HOCHUTENBbHYIO BIIaX-
HOCTbH BO3/yXa C I0-
MOIIBIO
TICUXPOMETPA;
O0OBSACHSTE 3aBUCH-
MOCTEL OTHOCHUTEIILHON
BJIQKHOCTH BO3IyXa
OT TeMIIepaTypsl

PeryasitruBHubie: yuu-
TBHIBATh BEIJICICHHEIE
YUUTEJIEM OPUCHTHUPDI
JIEUCTBHUS B HOBOM
yueOHOM MaTepuase B
COTPY/IHUUYECTBE C
YUUTEIIEM.
ITo3HaBaTeJbHbBIE:
OTPEIENATh TIOHSATHS,
UCIIONIL30BATh 3HAKO-
BO-CHMBOJINYECKHUE
CPE/ICTBA, B TOM YHC-
1€ MOJENH U CXEMEI,
JUTSL pETIeHUS 33,149

YO0exnEHHOCTh B HE-
00X0JUMOCTH pa3yM-
HOTO HCIIOJIH30BaHU
JOCTHXEHUN HAyKU U
TEXHOJIOTHUH JJIS1 Jallb-
HEWIIEro pa3BUTHS
YeII0BEYECKOTo 00-
ecTBa

JlaTyuk Temmnepa-
TYpBbI, TEPMO-
METp, Mapiis, co-
CyJl C BOOM




IIpooonsicenue

Tema

OcHoBHOE
co/iep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyembie pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTebHOI
TMPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (B COOTBETCTBHH C

®rooe)

IIpeamernbie
pe3yJabTaThl

YHuusepcaiabhblie yueonbie feiicteus (YY)

MetanpeameTHbie
pe3yabTaThl
PerynsiTuBHbIe
KoMmyHuKaTHBHBI
e
Ilo3HaBaTenbHbBIE

JInuHoCTHBIE
Pe3yJabTaThl

HUcnoanzoBanue
o0opya0BaHus

pEeHHE BIaXHO-
CTH BO3IyXa»

BII)KHOCTHU BO3-
JyXa Ha XKH13He-
JeSATEIbHOCTD
4ejoBeKa

Pazaen 5. TEIJIOBBIE CBOMCTBA )KHJKOCTEM, 'A30B U TBEP/BIX TEJI (4 1)




CBsi3b MEXKIY
napameTpaMmu
COCTOSIHUSA Ta-
3a. [Ipumene-
HHE ra3oB

3aBHCUMOCTH
JIaBJICHMS ra3a
JTAHHOM MacChl
OT 00BbEMa Ipu
MOCTOSTHHOM
TeMIlepaType.
I'paduk mouy-
YeHHOH 3aBUCH-
MocTH. O0bsic-
HEHUE 3aBUCU-
MOCTHU Ha
OCHOBE TIOJIOKE-
auit MKT.
3aBU-CHMOCTD
oO0BéMarasa
JTAHHOM MacChl
OT €To
TeMnepaTypbl
MIPY MOCTOSIHHOM
JIABIICHHH, JIaB-

Cdopmupoars
3HaHUs 00 Hje-
aJIbHOM rase, ra-
30BBIX 3aKOHAX.
Hayuurts: uccie-
JIOBATh JUIA rasa
JTAHHOM MacChl
3aBUCHMOCTH:
JIABJICHUS OT
00béMma npu 1o-
CTOSTHHOM TeM-
neparype, 00ne-
Ma OT TeMIiepa-
TYPBI IPU
IMOCTOSIHHOM
JIaBJICHUH, [1aB-
JIeHHS OT TeMIIe-
paTypsl TIpH 110~
CTOSIHHOM 00Bé-

3namp’: OHATHA UIE-
aJIbHOTO Ta3a; u30Tep-
MHYECKOT0, H300ap-
HOTO U U30XOPHOTO
HPOIIECCOB; (OPMYJIH-
POBKY 3aKOHOB boii-
151 — Mapuorra,
T'eii-JIroccaka,
[Tapns,rpaHnLbl
PUMEHUMO-CTH
JTAHHBIX 3aKOHOB.
Ymemps: onuceiBaTh
9KCTIEPUMEHTHI, TTOJI-
TBEPKIAFOIITHE 3aK0-
HbI boims —
Mapuort-ta, I'eii-
Jroccaka, Hlapns;
OOBSACHATH a30BbIE
3aKOHBI Ha OCHOBE
nonoxennii MKT

PeryasitruBHubie: yuu-
TBIBATh BBIICICHHBIC
YUUTEJIEM OPUCHTHUPDI
JIEUCTBHUS B HOBOM
yueOHOM MaTepuase B
COTPYHUYECTBE C
YUUTEIIEM.
Ilo3naBaTeibHbIE:
OTPEIENATh TIOHSATHS,
UCII0JI30BATh 3HAKO-
BO-CHMBOJINYECKHUE
CPE/ICTBA, B TOM YHC-
JIe MOJIETHN B CXEMBI,
JUTSL pETIeHUS 32,149

VOex1EHHOCTD B BO3-
MOXHOCTHU IIO3HAHUA
IIPUPOIBI

JdeMoHcTpanus
«A3meHeHHe
JAaBJeHHUS rasac
H3MeHEeHHEeM
o0béMa npu
MOCTOSTHHOM
TeMIlepaType».
JIaT4YMK JaBJie-
HUS, JaTYHK TEM-
nepaTypsl, ITa-
THB, COCY]L IS
JIEMOHCTpaun
ra3oBBIX 3aKO-
HOB, Hacoc.
JleMoHcTpan s
«H3meHenue
JAaBJIEHHS ra3ac
H3MEeHEeHHEM
TeMIepaTypbl
NpH NOCTOSH-
HOM




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyembie pe3yabTaThl 0CBOEHHS OCHOBHOIi 00pa30BaTeIbHOI
MPO-TPaMMBbl 0CHOBHOT0 001IeT0 06pa30BaHusi (B COOTBETCTBHH €

®dIoC)

IIpeameTnbie
pe3yJabTaThbl

YuuBepcaiabnble yueonbie geiicreus (YY)

MertanpeameTHble
pe3yJabTaThl JlnuHocTHBIE
PeryasiTuBHbIE pe3yJabTaThbl
KoMMyHHKATHBHBI
e
ITo3naBaTenbHbIC

UcnoanzoBanue
00opy10BaHus




JICHUS ra3a JaH-
HOM MaccCHI OT
TEMIIEPATYPHI
npu
IMOCTOSIHHOM
obnéme. ['paduk
KaXJI0TO TIPO-
necca. O0mbsc-
HEHUE KaXKI0T0o
nporiecca Ha oc-
HOBE TI0JI0KE-
Huii MKT. IIpu-
MEHEHHE Ta30B
B TEXHHKE

Me; OOBSICHATE
9TU 3aBUCUMO-
CTH Ha OCHOBE
MTOJI0KECHU I
MKT;
HpI/IMeHﬂTI)
MTOJTyYCHHBIC
3HAHMA K pele-
HUIO 3a]1a4

00béMe»: Jar-
YHK JaBJICHHS,
JaTYMK TeMIIepa-
TYpBbI, LITAaTHB,
COCyJ AJid Jie-
MOHCTpAIUH ra-
30BBIX 3aKOHOB,
JIMHENKA, COCY/]I C
BOJIOH, CIMPTOB-
Ka.
JleMoHcTpau s
«A3menenune
00béMa raza c
H3MeHEeHHEM
TeMNepaTyphbl
NpPHU NOCTOSIH-
HOM JaBJie-
HHUHY»: JaTYNK
JIaBIICHHUS, JaT-
YUK TEMIepary-
pBl, IITATHUB, CO-
Cy[l 1Sl IEMOH-
CTpAaIlH Ta30BBIX
3aKOHOB, JIMHEH-
Ka, COCYJ1 C BO-
JIOM, CTUPTOBKA




IIpooonsicenue

Tema

OcHoBHOE
co/iep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyembie pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTebHOI
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (B COOTBETCTBHH C

®rooe)

IIpeamernbie
pe3yJabTaThl

YHusepcaabhblie yueonbie feiicteus (YY)

MetanpeameTHbie
pe3yabTaThl
PerynsiTuBHbIe
KoMmyHuKaTHBHBI
e
Ilo3HaBaTenbHbBIE

JInuHoCTHBIE
Pe3yJabTaThl

HUcnoanzoBanue
o0opya0BaHus

Pasgen 7. DJIEKTPHUYECKHH TOK (14 u)

Cwia Toka. AMm-

Cwita Toka. Y-

CdopmupoBats

3names: onpeneneHue

PeryasituBHble: mia-

CaMOCTOATENHHOCTE B

JlaT4nk ToKa, am-

nepmerp. Jla- | oBHOE 0003Ha- | 3HAHMS O CHJIE | CHUIBI TOKA; CIMHHILY HUPOBATh CBOM JICH- PHOOPETEHUH HOBBIX | TIEPMETP
OoparopHas YeHHE M €IMHA- | TOKA, MpUOOpe | M3MEPEHHs CUJIbI TOKA | CTBUS B COOTBETCTBHHM | 3HAHWH M MPAKTHIE- JBYXTIpEIeIh-
pabota Ne 5 11a CUJIBI TOKA. JUIS U3MepeHust | U e€ GpU3uIecKuit C MOCTABJICHHOM 33J]a- | CKMX YMEHUI HbIiA, ICTOUYHHK

JlobHBIE U CHJIBI TOKA. CMBICIT; GOpPMYITy sl | 4el ¥ yCIOBUSIMHU € TIUTaHASL, KOM-

KpaTHbIC equHu- | Hayduts: onpe- | onpeseneHus CHIIbI pea3aluH. IUIEKT TIPOBOIOB,

bl CHJIBI TOKA. | JICJIATH IIeHy 1e- | Toka; mpuoop 1 u3- | Ilo3HaBareabHbIE: PE3UCTOPHI,

AmrmiepmMeTp — | JICHUS Kb MEpEHHsl CUITbI TOKA, OCYIIECTBIIATh (PUKCA- KJIH0Y

npuoop A U3- | aMIIepMeTpa; npasuia paboThl ¢ 1o nHGopMarmu 06

MEPEHHUS CWJIBI | M3MEPSATh CHIY npubopoM. OKPYIKaIOIIEM MUPE C

TOKa, CII0CO0 TOKa Ha pa3nuy- | Ymemsp: M0NB30BaTh- | MOMOIIBIO HHCTPY-

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

HUS B 1enb. JIa- | onekTpuueckoil | ompesesieHus CUITbI KommyHuKaTHBHBIE:

OoparopHasi pa- | IIeIH, 3aIUChl- TOKA B IIETIH; OIICHH- OPraHu30BBIBATH

0ota Ne 5. BATH PE3YNbTAT C | BaTh PE3yJbTaThI U3- y4eOHOe COTpYIHIYE-

«COopka d7ek- | y4€ToM morperi- | MepeHHid; IPUMEHATh | CTBO U COBMECTHYIO

TPUUECKOM IIeNH | HOCTH M3Mepe- | Gopmyiy AJs pacuéra | AESTENbHOCTH C y4u-

Y U3MEpeHHe HUS CHJIBI TOKA TeNeM U CBEpPCTHHKA-

CHWJIBI TOKA Ha MU; paboTaTh UHIUBHU-

Pa3IHYHBIX €€ JyanbHO U B TPYIITIE

y4aCTKax»
Dnexrpuue- Onekrpuueckoe | ChopmupoBath | 3uams: onpenencuue | PeryasituBHble: wia- | CamocTtositenbHOCTh B | JlaTunk Hamps-
CKOE HampshKe- | HampsDKEHUE. 3HAHWS O HATIPSA- | HANPSOKCHWS; €IMHA- | HUPOBATH CBOM JICH- NpHOOPETEHUU HOBBIX | KEHHS, BOJBT-




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOM 06pa3oBaTeNbHOi
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHus (B COOTBETCTBHH C

droc)
TeMma Ocnornoe lenenas Yuuepcaiabnble yueonbie geiicreus (YY) Henoansosanne
colepxKaHue YCTAHOBK 00opya0BaHus
aypoka TpeameThbie MeTtanpeamMeTHble —
pe3yJabTaThbl PE3yabTATRI
PerynsiTuBHbIe pe3yabTaThl
KoMMyHHKATHBHBI
e
IHo3HaBaTebHBbIE
Hue. BonbT- YcnoBHoe 000- | keHUH, TpubO- [y U3MEPEHUs HATps- | CTBUS B COOTBETCTBUM | 3HAHWIA U MPAKTHYE- METp IBYXIIpE-
METp. 3HAYEHUE U M- | pe I u3Mepe- | KeHus u ee pusuye- C MOCTABJICHHOM 33aJ]a- | CKUX YMEHHIA JIeTbHbIN, UCTOY-
JlaGopatopHasi | HuIla HampshKe- | HUS HATIPsDKe- CKH CMBICIT; pOpMY- | Y€l U YCIOBHUSIMU €€ HUK TIUTaHUS,
pabota Ne 6 Hus. BonbT™erp, | Hus. Jy IS ONPEAETICHUS peanu3anum. KOMILIEKT MPOBO-
ero Ha3HaueHue | Hayuwuts: pac- HanpsokeHus; mpubop | Ilo3HaBaTebHbBIE: JIOB, PE3UCTOPHI,

# cr1oco0 1moj-
KITIOYEHHS B
nens. Jlabopa-
TOpHas paboTa
Ne 6. «3mepe-
HUE HaIpsKe-
HUS HA Pa3iny-
HBIX Y4acTKax
AIEKTPUYECKON
e

CUMTHIBATh 3Ha-
qeHus puznye-
CKHUX BEJIMUYUH,
BXOJISIINX B
bopmyny Hanpsi-
KEHUsI; u3Me-
PATH HaIpsixKe-
HHS Ha pas3iauy-
HBIX y4aCTKax
JJEKTPUUECKOHN
1eTH; 3aMUChI-
BaTh PE3yJbTAT C
y4€TOM Torpeni-
HOCTH M3Mepe-
HUS

TSI UI3MEPEHUS Ha-
TIPSDKEHMS;, TIpaBHIia
paboThI ¢ MpHOOPOM
Ymems: 101630BaTh-
CsI BOJIbTMETPOM JUIS
OIIpeIeIICHHsT HaIps-
KCHHUSI B LICTIH, OLICHHU-
BaTh PE3yJIbTATHI U3-
MEPEHHUIT; TIPUMEHSATh
bopmyny s pacuera
HaANPSDKEHUS

OCYLIECTBIATH (hHKCa-
o nHGopMarmu 06
OKPYIKaroIEM MHPE C
TIOMOIIbIO HHCTPY-
MmeHToB UKT.
KommyHukaTuBHbIE:
OpPraHu30BBIBATh
yueOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
JeSTEeNBHOCTD C Y-
TeNeM U CBepPCTHHKA-
MU; paboTaTh UHIUBHU-
JyanbHO U B TPYIITIE

KIIFOY




Comnporusiie-
HUC TIPOBOAHHU-
ka. 3akon Oma

3aBUCUMOCTH
CUJIBI TOKA OT
HaTPSOKCHUS Ha

Cdopmuposarb
3HaHUA 00 DIIeK-
TPHYECKOM CO-

3namy: onpesencHue
3NEKTPUYECKOTO CO-
MPOTUBJICHUSA; CAUHU-

Perynsitusnble: yuu-
THIBaTh BbIIEJICHHbIE
YUUTEIEM OPUEHTHPBI

CaMOCTOSATEILHOCTD B
NpUOOPETEHUU HOBBIX
3HAHWUH U IIPaKTHYe-

JdeMoHcTpanus
«HccaenoBa-
HHe 3aBHCHMO-

JUTSl ydacTKa yUYacTKe IeTn IPOTUBJICHUM, | LIy U3MEPEHUsI CONPO- | JEHCTBUSA B HOBOM CKUX YMCHUU CTH CHJIBI TOKA
LENH IIPY OCTOSH- 3akoHe OMma. TUBIEHUS U €€ Ppu3u- yueOHOM Matepuae B NPOBOJHHKE
OT Hanps-
IIpooonoicenue
[Inannpyembie pe3yabTaThl 0CBOCHHSI OCHOBHOH 00pa3oBaTe/ibHOI
NPO-TpaMMBbl OCHOBHOT'0 00111ero 00pa3oBaHus (B COOTBETCTBHH €
®1rooe)
HOBH Bas " Hcnonb3oBanu
TeMma Ocnoenoe Tenesa Yuusepcaabubie yuyeOnble geiicreus (YY) CHOIb30BAHNE
cojiepkanue YCTaHOBK o0opyaoBaHus
aypoka TpeameTrbie Meranpeamernbie
pe3yabTaThl JInuHocTHLIE
€3yJbTaThl
pesy PeryasitTuBHbIe pe3yIbTaThbI
KoMMyHHKaTHBHBI
e

ITo3znaBarTeanHLIE




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

OT COMPOTHBIIE-
HHUS y4acTKa Iie-
¥ TIPH TIOCTO-
STHHOM Harpsi-
JKEHUH Ha 3TOM
y4acTke. 3aKOoH
Owma a5 yvacr-
Ka nenu. Pemre-
HHE 337134

Hayuuts: uccrne-
JI0BaTh 3aBUCH-
MOCTH: CHJIBI TO-
Ka OT HarpsoKe-
HUS Ha Y9aCTKe
IENH TIPH TI0-
CTOSTHHOM CO-
MIPOTUBIICHUH;
CWJIBI TOKA OT
COTIPOTHBIICHHUS
ydacTKa [eru
TP TIOCTOSTH-
HOM HarpsoKe-
HUUW HAa 3TOM
y4JacTke; o0bsc-
HSTb TIPHIAHY
BO3HUKHOBEHUS
COMNPOTHUBJIECHUS
B IPOBOJIHUKAX;
paccuuTHIBaTh
3HAuCeHHS BeJH-
YUH, BXOSIIIX
B 3akOH Oma
JUIA ydacTKa
enu

YeCKHii CMBICT; (Oop-
MYJIUPOBKY 3aKOHA
Owma s ydacTka 1e-
Ty,

Ymems: 00BICHATD
TIPUYKHY BOSHHKHOBE-
HUSI CONPOTHUBIICHHS,
OTIPEJICNISATh ¥ CPaB-
HUBATh COMPOTHUBIIE-
HUS| METAJUTAYECKUX
IPOBOJTHUKOB TIO Tpa-
(UKy 3aBUCUMOCTH
CHJTBI TOKA OT HAIIps-
KEHUS; BEIYUCIIAT
HEM3BECTHBIC BEJTMYH-
HBI, BXOJISIIUC B 3a-
KoH OMa 1 yyacTka
nenu

B COTPYJHHYECTBE C
YUUTEIIEM.
ITo3HaBaTeJbHbIE:
OHPCHGHHTI) IIOHATHA,
UCIIOJIE30BaTh 3HAKO-
BO-CUMBOJIMYCCKUC
CPE/ICTBA, B TOM YHC-
JIe MOJICIN B CXEMBI,
JUTSL peTIeHus 33,144

KEHHS»: IATIHK
TOKa, IATYHK Ha-
TPSOKCHHUS, PE3H-
CTOp, peocTar,
VCTOYHHK ITHTa-
HUSI, KOMIUIEKT
TPOBOJIOB, KJTIOY




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOEHHSI OCHOBHOM 06pa3oBaTeNbHOi
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHus (B COOTBETCTBHH C

droc)
TeMma Ocnornoe lenenas Yuuepcaiabnble yueonbie geiicreus (YY) Henoansosanne
cofiepkanue YCTaHOBK o0opynoBaHus
aypoka Mpenmerante MeTtanpeameTHble ——
pe3yJabTaThl pesyJIbTaThl
PerynsiTuBHbIe pe3yabTaThl
KoMMyHHKATHBHBI
e
IHo3HaBaTebHBbIE
Jlabopatopuast | Jlaboparopuass | Hayuute: usme- | Ymems: cobupath PeryasituBubie: ma- | CamocTosTenbHOCTh B | J[aTumk Toka,
pabora Ne 7 pabora Ne 7. PATH CONPOTHB- | ANMEKTPUYECKYIO IETb | HUPOBATh CBOU JICH- NpUOOPETCHUU HOBBIX | JATYMK HAIMpsiKe-
«W3mepenue co- | JeHue npoBo- 10 NEKTPUYECKOM CTBUS B COOTBETCTBUU | 3HAHUH U MpaKTHIe- HUSL, aMIIEPMETP
MIPOTUBIICHUS JHUKA TP [I0- | CXeMe; OJIb30BaThCs | C MIOCTAaBIEHHOM 33/1a- | CKUX YMEHUI JBYXIIpEeb-
MPOBOIHUKA MPH | MOIIA U3MEPUTEIIbHBIMU 4ell U yCIoBUsIMU €€ HBII, BOIBTMETP
MIOMOIIIM BOJIBT- | BOJNBTMETpA U nprbopaMu JUis onpe- | peaar3aluu. JBYXIIpEeb-
METpa ¥ aMIiep- | amrepmeTpa neneHus comnporusie- | [lo3HaBaTebHbIE: HBIi, pE3UCTOPBI,

MeTpa»

HUS IPOBOJHHKA

OCYIIECTBIIATH (PHKCa-
o nHGopMarmu 0o
OKPY’KaroIIeM MUPE C
TIOMOIIBIO HHCTPY-
meHTtoB UKT.
KommyHukaTuBHbIC:
OPraHu30BBIBATH
y4eOHOe COTpYIHIYE-
CTBO U COBMECTHYIO
JeSTEeNBHOCTD C Y-
TeNeM U CBepPCTHHKA-
MU; paboTaTh UHIUBHU-
JyanbHO U B TPYIITIE

HNCTOYHHK IIMTa-
HHUA, KOMIIJICKT
IIPOBOZIOB, KIIHOY




Pacuér compo-
TUBJICHUA TIPO-

VaensHOE CO-
MIPOTUBJICHUE

CdopmupoBath
3HaHUsI O pac-

3namy: onpeneneHue
YAENbHOTO COMPOTHUB-

PerJIHTI/IBHLIe:
IIAaHUPOBATh CBOU

CaMoCTOSTeTLHOCTH B
NpUOOPETEHUH HOBBIX

Jlatuuk TOKa,
peocTaT, UCTOY-

BOJIHUKA. MPOBOJIHKKA. 3a- | 4é€Te COMPOTHB- | JICHHS MPOBOHUKA; JEHCTBUS B COOTBET- | 3HAHWI M IPAaKTHYe- HHK [TUTAHUS,
Peocratsl. BUCHMOCTh CO- | JICHUSI POBOJ- | CAMHUILY U3MEPEHUS CTBUH C TIOCTABJICH- CKHX YMEHUM KOMILIEKT POBO-
JTaGoparop- MPOTUBJICHUS HUKA. YIIETBHOTO CONPOTHB- | HOM 3a7a4eil ¥ yCIio- JIOB, KJIFOY
IIpoooncenue
Ilnanupyembie pe3yJbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOM
Npo-rpaMMbl OCHOBHOTO 0011ero 00pa3oBanus (B COOTBETCTBHH €
droce
HOBH ejieBast N
TeMma Ocnoenoe I Yuusepcaabubie yueOnbie geiicreus (YY) Henoab3osanne
CoiepiKaHHe YCTAHOBK M 000pyA0BaHUS
eTanpeaMeTHbIe
aypoka IIpeameTHbie P |
o1 a pe3yabTaThl NYHOCTHBIE
JbTAThI
pesy PeryasitTuBHbIe pe3yabTaThl
KoMMyHHKaTHBHBI
e

Io3HaBaTeabLHBIE




Has pabo-

MPOBOJJHUKA OT

Hayuurts: uccie-

JICHUA MPOBOJHUKA U

BUSIMU €€ peasusa-

ta Ne 8 €ro yIeIbHOr0 J0BaTh 3aBUCH- | €€ pU3nUeCKuit LUH.
COIPOTHBIIEHUS, | MOCTb COIIPO- cMeicl; popMyiry i | [lo3HaBaTeIbHBIE:
JUTMHBI IPOBO- TUBJICHUS TIPO- pacuéra COMpOTHBIIE- | OCYLIECTBIATH (PUKCA-
JHUKA U IUIOI[Aa- | BOAHMKA OT €r0 | HUs IIPOBOJHUKA. 1o nHpopmManuu 06
M €ro noneped- | yIENbHOIO CO- | Ymembp: BBIUHCTAT OKpY’KaIOILEM MUPE C
HOT'O CEUCHHUS. IPOTHUBJICHUS, | COIPOTUBJICHHE IPO- | HOMOLIBIO UHCTPY-
Peocrathl. JUTMHBI TIPOBO- BOJIHHKA, O0BACHSATD mentoB UKT.
VYcrpoiictBo JHUKA ¥ [UIOIA- | YCTPOMCTBO M NpuH- | KoMMyHHKaTHBHbIE:
MIOJI3yHKOBOT'O | JIM €r0 MOoNepey- | LK JAEHCTBUS PeocTa- | yMEHHE OpPraHU30BbI-
peoctara ¥ 000- | HOrO CEYEHHS; Ta; PEryIMpOBaTh CU- | BaTh y4eOHOE COTPYA-
3HAQYEHHUE €T0 Ha | BBIYHCIATH CO- JTy TOKa B LIEIH € HO0- HHUYECTBO U COBMECT-
cxeme. Jlabopa- | mpoTHUBIIEHHE MOILBIO peocTaTa HYIO JIeATeIbHOCTD €
TOpHas pabo- IIPOBOJIHUKA; YUHTENEM U CBEPCTHU-
Ta Ne 8. «Pery- 00BACHITH Kamu; paboTaTh MH/IHU-
JMPOBAHUE CHIIBI | YCTPOMCTBO U BUJlyaJIbHO H B TPYIIIIE
TOKA B LIETIH C IPUHLHI K-
HOMOLIBIO pe0- | CTBHUS PEOCTATa;
cTara» pEryaupoBaTh
CHJIy TOKa B Iie-
M C TIOMOMIBIO
peocrara
ITocnenosa- [Tocnenosarens- | ChopmupoBats | 3Hamb: 3aKOHBI 110- PerynrsaruBHbie: ma- | CamocrosTenbHOCTs B | JlaTumk ToKa,
TENBHOE CO- HOE COeJIMHEHHE | 3HAHMSA O 3aKO- | CJIEJOBATENBHOIO CO- | HUPOBATH CBOU JIEH- HpUOOPETEHUU HOBBIX

JaTYUK HAIIPAKE-




IIpooonsicenue

Ilnanupyembie pe3yJabTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/bHOI
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHus (B COOTBETCTBHH C

droc)
HOBH Bast . Hcnoan3oBanu
TeMma Ocnornoe Ilenesa Yuuepcaiabnble yueonbie geiicreus (YY) CHOIB30BAHNE
colepxKaHue YCTAHOBK 00opya0BaHus
aypoka Tpeamernbie MeTanpeameTHbie
pe3yJbTaThl JIudnocTHbIe
€3YJbTAThI
pesy PerynsiTuBHbIe pe3yIbTaThl
KoMMyHHKATHBHBI
e
IHo3HaBaTebHBbIE
eMHEHUE PO- | MPOBOJHUKOB. | HaX MOCIEN0BA- | €IMHEHHS MPOBOJHU- | CTBHUS B COOTBETCTBUM | 3HAHWH U MPaKTHYeE- HUS, aMIIEPMETP

BOJHHUKOB. Jla-
OopaTopHast
pabdota Ne 9

Cuna Toka, Ha-
NPSKEHNE U CO-
NPOTHUBJICHUE B
LENU U Ha OT-
JIeJIbHBIX €€
y4yacTkax npu
MOCIIEI0BATENb-
HOM COEJIUHE-
Huu. Jlaboparop-
Has padota Ne 9.
«M3yuenue no-
CJIE10BATEIbHO-
T'0 COEJJUHEHHUS
MIPOBOIHUKOB

TENBHOTO COEMIN-
HEHUs IPOBOJI-
HUKOB.
Hayuuts: uccne-
JI0BATh MOCIIE-
JOBaTEIbHOE
COoeIMHEeHUE
POBOJHUKOB;
U3MEpATH CUITY
TOKa U Hampsi-
’KEHHE; BbIYHUC-
JITH COMPOTHB-
JIeHHE TPOBOJ-
HUKa

KOB.

Ymems: 00bacuaTL
0COOEHHOCTH TTOCIIE-
JOBATEJILHOTO COEIH-
HEHUS IPOBOIHUKOB;
PUMEHSTH 3aKOH
OmMa Juis yJyacTka 1ie-
M ¥ 3aKOHBI II0CIIe-
JOBATEJILHOTO COEIH-
HEHMS JUTS PEIICHUS
3aJ1a4; COOMpaTh
JIEKTPUUYECKYIO IICTIh
¥ TIPOBEPSATH IKCIIECPH-
MEHTAJILHO 3aKOHO-
MEPHOCTH TOCIEeI0Ba-
TEJNLHOT0 COEAVHEHHS

¢ IOCTaBJICHHOU 3a1a-
Yeil U yCIOBUSAMU €€
peann3aium.
Ilo3naBaTeILHBIE:
OCYLIECTBIATH (hHKCa-
o nHGopMarmu 06
OKPYIKaroIeM MUpe ¢
TIOMOIIbIO HHCTPY-
MmeHToB UKT.
KommyHukaTus-
Hble: OPraHU30BbI-
BaTh y4eOHOE COTpPY/I-
HUYECTBO U COBMECT-
HYIO JIeSITETIBHOCTB C
YUUTEIIEM U CBEp-
CTHHKaMHU; paboTaTh
WHMBH/YaJIbHO U B

rpymme

CKUX YMEHUIA

JBYXIIpEEb-
HbIiA, BOJIETMETP
JBYXIIpEeb-
HBI, PE3UCTOPBI,
MCTOYHUK MHTa-
HUSI, KOMIUIEKT
MPOBOJIOB, KIIOY




[Mapannenshoe | [apamnensHoe | ChopmupoBath | 3wams: 3akoHbl ma- | PeryasituBHbie: mia- | CaMOCTOATENHHOCTh B | JlaT4mK TOKa,
COC/IMHEHHUE COCIMHEHHUE 3HAHMSA O 3aKO- | PAJUICILHOTO COEHM- | HUPOBAaTh CBOU JICH- NPUOOPETEHUH HOBBIX | JATYMK HATPSIKE-
NPOBOJHUKOB. | MPOBOJHUKOB. | HaxX Mapajjielib- | HEHUS TPOBOAHUKOB. | CTBHS B COOTBETCTBUHM | 3HAHUIA U MPaKTHYe- HUS, aMIIEpMETP
JlaGoparoprast | Cmia TOKa, Ha- | HOTO COCIMHE- Ymems: OOBACHATH | C MOCTABICHHOMW 3372~ | CKUX YMEHHI JIBYXTIPEEIh-
pabora Ne 10 NPSDKEHUE U CO- | HUS MPOBOAHM- | OCOOGHHOCTH Tapall- | Yel U yCIOBUAMU €€ HBIH, BOJIBTMETP
MPOTHUBJICHUE B KOB. JIENIHOTO COEZIMHEHUS | peau3alliu. JIBYXTIPEEIh-
IIpooonoicenue
Ilnanupyembie pe3yJbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOM
Npo-rpaMMbl 0OCHOBHOTO 0011ero 00pa3oBanus (B COOTBETCTBHH €
droc)
HOBH Bas " Hcnonb3oBanu
TeMma Ocnoenoe Tenesa Yuuepcaiabnbie yueonbie aeiicreus (YY) CHOIb30BAHNE
cofiep:kaHue YCTaHOBK 000py10BaHuS
MeTtanpeamMeTHble
aypoka ITpeamerHsbie pel bt
T pe3yabTaThl HYHOCTHBIE
PeryasitTuBHbIe pe3yIbTaThbI
KoMMyHHKaTHBHBI
e
Ilo3HaBaTenbHbBIE
LENH U Ha OT- Hayuuts: uccie- | npoBoaHukoB; npume- | Ilo3HaBaTeIbHBIE: HBIH, PE3UCTOPBI,

JICIIBHBIX €€
y4acTKax Ipu
napajuieIbHOM
COCIMHEHUU
MPOBOJHUKOB.
JIaboparopHas
pabota Ne 10.
«M3yuenue ma-
paIeTbHOTO
COCIMHECHUSA
TPOBOJAHUKOBY

JI0BaTh Mapa-
JIEJILHOE COEIU-
HEHHUE MPOBO/I-
HHMKOB;
U3MEpATH CUITY
TOKa W Harmps-
JKEHHE; BHIUUC-
JIATh CONPOTHB-
JIEHUE MPOBOJ-
HHUKa

HATH 3akoH OMa s
yJacTKa IenH 1 3aK0-
HBI TTAPAJIIEIILHOTO
COCIMHEHUS TS pe-
[IeHMs 3a1a4; coOu-
path AMEKTPUIECKYIO
IeTIb ¥ IPOBEPSTH
AKCIIEPUMEHTAIILHO
3aKOHOMEPHOCTH T1a-
paJLIENBHOTO COeU-
HEHUS

OCYLIECTBIATH (hHKCa-
110 HHpopManuu 00
OKPYIKaIoIIEeM MHpPE
C TMOMOIIBIO HHCTPY-
MmeHToB UKT.
KommynnkaTupHnbie:
OpPraHHu30BBIBATh
yueOHOe COTpY/IHU-
YECTBO U COBMECT-
HYIO JIEATENbHOCTh C
YUUTEJEM U CBEp-
CTHHKaMHU; paboTaTh
WHAUBUIYalbHO U B

rpymnmne

HNCTOYHHUK IIMTa-
HHUA, KOMIIJIEKT
IIPOBOZIOB, KIHOY




Pa6Gora u mour-
HOCTb JICKTPHU-
YECKOTO TOKA.

Pa6Gora u mour-
HOCTh 3JICKTPH-
YECKOTO TOKA.

Cdopmuposarb
3HaHU 0 Pado-
T€ 1 MOIITHOCTU

3namps: onpeneneHue
pabOTHI U MOIITHOCTH
3JIEKTPUYECKOTO TOKA,

PeryasiTuBHbie: mia-
HHUPOBATh CBOU €W~
CTBUS B COOTBETCTBUU

CaMOCTOSATENILHOCTD B
NpUOOPETEHUH HOBBIX
3HAHWUH U IIPaKTHYe-

Jlatuuk TOKa,
JIATUUK HaIpsoKe-
HUS, aMIIEPMETP

3akoH [Ixoy- | EguHuie AIIEKTPUYECKOTO | €IMHHIBI H3MEPEHUS C MOCTABJICHHOM 33/1a- | CKUX YMEHUU JIBYXTIPEEIh-
15t — JleHua. pabo-Thl TOKa, 3aKOHE pabOoThI ¥ MOITHOCTH | Y€l U YCIIOBUAMHU €€ HbI, BOJIETMETP

JlaGopaTopHasi | anexTpude- Jbxoyns — AIIEKTPUUECKOTO TOKA | pean3aliui. JIBYXTIPEEIh-
pabora Ne 11 CKOT'O TOKa: Jlen-na. U X (pU3HYECKUi I[o3HaBaTebHbIE: HBIH, JIAMITOYKA,
1 JIx,1Bt-uu | Hayunts: 00bsc- | cMbICT; GOPMYITy AT | OCYIIECTBISTH (DHUKCA- UCTOYHHK TUTa-

1Bt - 4, emuHu- | HATH SBICHHE onpezieNeHus padoThl | 1|0 HHPOPMAIMH 00 HUS, KOMILIEKT
[1a MOIIIHOCTH | HArpeBaHMS Y MOLITHOCTH JJIEKTPH- | OKPYKAIOMIEM MHUPE C MPOBOJIOB, KITIOY

AIIEKTPUIECKOTO
IIpooonoicenue
Ilnanupyemsbie pe3yabTaThl OCBOCHHS 0CHOBHOI 00pa3oBaTe1bHOM
NPO-rpaMMbl OCHOBHOT0 001ero 00pa3oBaHus (B COOTBETCTBHH C
drooe)
ejeBasi N
Tema OcnoBHoe I Yuusepcaiabubie yuyeOnble geiicreus (YY) Henoab3oBaine
cofiep:kaHue YCTaHOBK M o0opyoBaHus
eTanpe/iMeTHbIe
aypoka Ipeamernbie P
pe3yabTaThl JInunocTHbIE
€3yJbTaThl
pesy PeryasitTuBHbIe pe3yJIbTaThl
KoMMyHHKATHBHBI
e

IIo3naBaTeJbHBIE




toka: 1 Br. Cuér-
YUK 3JIEKTpHYe-
CKOM 3HEPIUH.
Harpesanune
IIPOBOTHUKOB
ANEKTPUIECKUM
TOKOM. 3aKOH
Jlxoymns —
Jlen-na.
JIabopatop-Has
pabota

No 11. «M3mepe-
HHe paboThI U
MOIIIHOCTH
JJIeK-
TPUYECKOTO TO-
Ka»

MIPOBOJIHUKA
AIIEKTPUUECKUM
TOKOM; paccuu-
TBHIBATh 3HAYE-
HUS (PU3MIECKUX
BCJIMYUH, BXOJS-
mux B GopMyIy
paboThI U MOTII-
HOCTH JJIEKTPH-
YECKOTO TOKa,
3aKkoH [[xxoy-

s — Jlenna;
HCCIIe0BaTh 3a-
BHCHMOCTb TEM-
nepaTypsl mpo-
BOJHHKA OT CH-
JIbl TOKA B HEM

9eCcKOro TOKa; mpuoo-
PBI ISl U3MEPEHUSI
paboTsl, hopmynu-
POBKY 3aKkoHa J[xo0y-
11— JleHna.
Ymems: 00BICHATD
SIBIICHUC HATPEBAHUS
TPOBOTHUKA NEKTPHU-
YEeCKUM TOKOM; pac-
CUUTHIBATH 3HAYCHHUS
(U3MYECKUX BETMYHH,
BXO/ISIIUX B
(bopMybIpabOTHI U
MOIITHOCTH
EKTPUYECKOTO TOKA,
3aKkoH Jxoynsa —
Jlenna

MOMOIIbIO HHCTPY-
meHToB UKT.
KoMMyHHKATHBHBIE:
OPraHu30BBIBAThH
y4eOHOE COTpYIHIYE-
CTBO M COBMECTHYIO
JeSTENbHOCTD C y4u-
TEJEM U CBEPCTHHKA-
MU; paboTaTh UHUBU-
JyaJbHO U B TPYIIIE

Paznea 8. JJIEKTPOMATHUTHBIE ABJEHUS (7 u)
[Toctrostnubie | TlocTosiHHBIE ChopmupoBats | 3nams: onpenenenre | PerynsasTuBHbIE: Pa3Butne no3nasa- JeMoHcTpanus
MarHuThl. Mar- | maruutel. Ecte- | 3HaHHS 0 IOCTO- | MOHSATHIL: CEBEPHBIA U | yUUTHIBATh BbIAENEH- | TeNbHOro uHTepecak | «M3mepenue

HUTHOC II0JIC

CTBCHHBIC U UC-

SHHBIX MarHuTax,

I0)KHBIM MarHUTHBIC

HBIC YUHUTCIIEM OpU-

busuke.

10JIl MOCTOAH-

KYCCTBEHHBIE MarHUTHOM TI0JIe. | TOJIF0CA, MATHUTHOE | €HTHUPBI ACHCTBUSA YOexIEHHOCTD B BO3- | HOr0 MArHHTay.
Marautsl. Ha- Hayuwuts: Ha- ToJe, IMHUK MarHuT- | B HOBOM y4eOHOM MO>XHOCTH TIO3HAaHMS | JATYUK MarHuT-
MarHu4MBaHue | ONMrojaTh B3au- HOM MHIYKLIHH; KaK Marepuaie B COTpyA- | IPHUPOJIBI HOT'O NOJIA, 110-
CTOSIH-
IIpooonoicenue
IInannpyemsbie pe3yabTaThl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOI
NPO-TpaMMbl OCHOBHOT0 0011ero 00pa3oBanus (B COOTBETCTBHH €
oroc)
JIeBast .
Tema Ocnosnoe Hexe Yunsepcaabnbie yqeOnbie neiicreus (YY/) Hemoansonanme
cofiepKanue YCTAaHOBK o0opynoBaHus
MeranpeamerHbie
aypoka IIpeameTHble pel 1
eIV ILTATHI pe3yJabTaThl HYHOCTHBIC
pesy PeryasitTuBHbie pe3yabTaThbl
KomMmyHuKkaTHBHBI

(3




ITo3HaBaTeabHBIE

JKeJe3a B Mar-
HUTHOM TI0JI€.
MaruauTHsbIe T10-
moca. B3aumo-
JieficTBHE Mar-
HUATOB. Maruut-
HOE TI0JIE.
MarunTtHas uH-
aykuus. Jinauu
MarHUTHOH WH-
nykuuu. Ha-
TpaBJICHUE JIU-
HUI MarHUTHOM
unayknun. Og-
HOPOJIHOE Mar-
HHTHOE IT0JIE

MOJICHCTBHE T10-
CTOSIHHBIX Mar-
HUTOB; OTIpe/e-
JIATH TOJIF0Ca
MOCTOSTHHBIX
MarHuTOB 110 Ha-
TIPaBJICHUIO JIH-
HUM MarHUTHON
WHIYKIUH WA
HarpaBJieHHE
BEKTOpPa MarHUT-
HOW UHITYKITUH
10 U3BECTHBIM
ITOJII0CaM Mar-
HHTA; CTPOUTh
H300paKEeHHS
MarHUTHBIX I10-
JIel TIOCTOSTHHBIX
MAarHuTOB C II0-
MOILBIO JIMHAN
MarHUTHOH WH-
TyKIUU

B3aUMOJEHCTBYIOT 110~
CTOSIHHBIE MarHHUTEI.
Ymems: 0ObscHATE
B3aMMO/ICHCTBHE I10-
CTOSTHHBIX MATHHUTOB;
AHAJIM3UPOBATH U
CTPOMTH KapTUHBI JIH-
HUW MHIYKIUU Mar-
HHUTHOTO TIOJIS

HUYECTBE C y4UTE-
JEM.
ITosnaBatenbHbie:
OTIPEIENATh OHSATHS;
yCTaHABJIMBATD aHA-
JIOTHW; TIOHUMATh Pas-
JIAYUST MEKTY HCXOJI-
HbIMU (haKTaMH U TU-
NOTe3aMH JUTSI UX
00BsICHEHHUS, Teope-
THYECKUMHU MOZEIIAMH
U peaJbHBIMU 00BEK-
TaMH

HBIM Mardur I10-
JIOCOBOH

JIabopartopHas
pabota No 12.

JIaboparopHas
pabota Ne 12.

CdopmupoBats
3HAHUS O Mar-

3namo: 0 CyHmIeCTBO-
BaHHMHU MarHuTHOI'O

PerJIﬂTI/lBHLIe: I1j1a-
HHUPOBATb CBOU Jeii-

CaMoCTOSATEIbHOCTD B
HpHUOOPETEHNU HOBBIX

JlaTunk MarHuT-
HOTO TIOJISI, T10-




IIpooonsicenue

Tema

OcHoBHOE
cofiep:KaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyembie pe3yJabTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/bHOI
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHus (B COOTBETCTBHH C

®rooe)

IIpeameTnbie
pe3yJabTaThbl

Yuuepcaiabnble yueonbie geiicreus (YY)

MetanpeameTHbie
pe3yabTaThl
PerynsiTuBHbIe
KoMMyHHKATHBHBI
e
ITo3naBarenbHbIC

JInuHocTHBIE
Pe3yJabTaThl

UcnoanzoBanue
00opya0BaHus

MaruutHoe 110-
J1e 3eMiIn

«M3yuenue mar-
HHATHOTO OIS
MMOCTOSIHHBIX
MarHuTOBY.
MaruuTtHOe 10€e
3emin. Maraur-
HBIE TTOJIIOCHI
3emin. Maraur-
HbIE AHOMAJIHH.
MaruutHsie 0y-

pu

HUTHOM I10JIE
3emin.
Hay4uts: uccne-
JIOBATh CBOMCTBA
MOCTOSIHHBIX
MarHuTOB; TIOJTY-
9aTh KapTUHBI HX
MarHUTHBIX I10-
e

moist 3emMin; ocoOeH-
HOCTH MarHHUTHOTO I10-
JIs1 3eMUTH.

Ymems: uccnenosats
CBOIICTBa
IMOCTOSIHHBIX
MarHUTOB; MOJTY4aTh
KapTHHBI X MAarHWT-
HBIX HOJIEH

CTBHS B COOTBETCTBHHU
¢ IOCTaBJICHHOU 3a1a-
Yeil U yCIOBUSAMU €€
peann3aium.
Ilo3naBaTeILHBIE:
OCYLIECTBIATH (hHKCa-
o nHGopMarmu 06
OKPYIKaroIEM MHPE C
TIOMOIIbIO HHCTPY-
MmeHToB UKT.
KommyHukaTuBHbIE:
OpPraHu30BBIBATh
yueOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
JEATENbHOCTD C YUH-
TEJEM U CBEPCTHHKA-
MU; paboTaTh UHIUBHU-
AyaJbHO U B TPYIIIE

3HAHMH 1 TIPaKTHYe-
CKUX YMEHUIA

CTOSIHHBIN Mar-
HUT TIOJIOCOBOH,
JTHHEWKa U3Me-
puTenbHas




Marnuthoe mo- | OnbiT Opcrena. | ChopmupoBate | 3wams: cunoByo xa- | PeryasiTuBHble: yun- | YOexnéHHOCTh B Bo3- | JleMoHcTpanust
e anektpude- | B3zaumocsszb 3HAHUSA O Mar- PaKTEpPUCTUKY Mar- THIBATh BbI/ICJICHHBIC MOXHOCTU To3HaHus | «M3Mepenme
CKOT'O TOKa MarHUTHBIX [10- | HUTHOM I10JI€ HHUTHOTO TI0JISI; ONIpe- | YYUTENeM OPUEHTUPBI | MPUPOJIBI MATrHUTHOTO
JIel U ABUKY- AIIEKTPUUECKOTO | JEJICHUE MOIYJISl UH- | JIEWCTBUSI B HOBOM M0Jisl BOKPYT
HIUXCS AIIEKTPU- | TOKA. JTYKIIMA MAarHATHOTO | y4eOHOM MaTepuale B NPOBOJHUKA €
4eCKUX 3apsAnoB. | Hayuuts: mpoBo- | m0i; €€ eAMHULY H3- | COTPYAHUYECTBE C TOKOMY. JJATUHK
MaruutHoe nose | AUTh SKCTEpPH- MEpEHHS. YUUTEIIEM. MarHUTHOTO 110~
JI51, TBA
IIpooonicenue
[lnanupyembie pe3yJbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOM
NPO-rpaMMbl OCHOBHOTO0 0011ero 00pa3oBaHus (B COOTBETCTBHH C
droc)
Bas o
TeMma Ocnoenoe Ileaena Yuusepcanabubie yuyeOnble geiicreus (YY) Henoab3osanne
cojiepkanue YCTaHOBK v 000py10BaHuS
eTanpeMeTHbIe
aypoka IIpeameTHbIE pex bt
RS — pe3yabTaThl HYHOCTHBIC
pesy PeryasitTuBHbIe pe3yJibTaThbl
KoMMyHHKaTHBHBI
e
ITo3naBaTenbHbIE
NPOBOJHUKA C MEHTBI, IOKa3bl- | Ymemp: OnpenensrTs Ilo3naBaTenbHbIE: IITaTHUBA, KOM-

TokoM. [IpaBuiio
OypaBuuka. ['u-
noreza Ammepa

BAIOILUE CyIIe-
CTBOBaHHE Mar-
HUTHOT'O OJIS
BOKpYT POBO/I-
HUKA C TOKOM;
ONpeJeNATh Ha-
TpaBJeHUE JIH-
HHUI MarHUTHON
MHYKIUH Mar-
HUTHOTO OJIS
HOCTOSIHHOTO TO-
Ka, UCTOJIb3YS
npasuiIo Oypas-
YHKa

HaIpaBJeHUE JIMHUH
MarHUTHON MHIYKIHH
MarHUTHOTO TOJIS T10-
CTOSIHHOTO TOKa U Ha-
TIpaBJICHHE TOKA B
IIPOBO/IHHKE MO pa-
BTy OypaBuMKa

OIPEACIATD ITOHATHS,
YCTaHaBJIUBATb dHA-
JIOTMH; IIOHUMATb pa3-
JINYUA MEKY UCXOH-
HBIMH (I)aKTaMI/I Huru-
IIOTC3aMu OJId UX
O6”b$ICHeHI/I$I, TEOpC-
THYCCKUMU MOJACTIIMU
" pCaJIbHbIMHA 00BeK-
TaMH

IJIEKT IIPOBOJIOB,
HNCTOYHHK TOKa,
KJIFOY




9 kiace

ILlnanupyemsbie pe3yabTaThl 0CBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
IPO-rpaMMbl 0CHOBHOT0 0011ero 00pa3oBanus (B COOTBETCTBHH C

I ®rooe)
ejeBasi
TeMa Ocnornoe CTAHOBK Yuuepcaiabnble yueonbie geiicreus (YY) Henoansosanne
cofiepkanue y o0opyaoBaHus
aypoka n MeTtanpeamMeTHble
PEAMETHDIC pe3yabTaThI JInuHOCTHBIE
€3yJIbTaThl
pesy PerynsiTuBHbIe Pe3yIbTATDHI
KoMMyHHKATHBHBI
e
IlosnaBarenbHbIE
Pazgen 1. 3AKOHBI MEXAHHUKH (25 u)
Jlabopatopnast | OtHomenue my- | Hayuuts: usme- | Ymems: onpenensits PeryasituBubie: mna- | CamocrosirenbHocTh B | IllTaTuB mabopa-
pabora Ne 1 TEH, IPOXOAH- PATH YCKOPEHUE | YCKOPEHUE PAaBHO- HHUPOBAaTh CBOM JIEHA- NpUOOPETCHUN HOBBIX | TOPHBIM, MEXaHH-

MBIX TEJIOM 3a
TMOCIIEI0BATENb-
HbI€ paBHBIC
MIPOMEKYTKH
BpemenH. Jlabo-
paropHas pabo-
Ta Ne 1. «Hccne-
JIOBaHKE PaBHO-
YCKOPEHHOTO
MIPSAMOJIMHENHO-
IO JIBUKEHUSD)

TeJa TPH €T0
PaBHOYCKOpEH-
HOM TIPSIMOJTH-
HEWHOM JIBIKE-
HUU

YCKOPEHHOTO JIBHKE-
HHS TP TIOMOIIH Ce-
KYHJIOMEpa U JIMHEH-
KU; 3aMHUChIBATh
TIOJTy4EeHHBII pe3yb-
TaT B BUJIE TAOMMIIbL;
(GopMyIupoBaTh BbI-
BOJI O BBIMIOJIHEHHOM
pabote u aHAIU3UPO-
BATb MOJNYYCHHBIE pe-
3y/bTAThI

CTBUSI B COOTBETCTBHU
¢ IIOCTaBJICHHOMU 3a1a-
Yeil U yCIOBUsMU €€
peanu3aluu.
KoMMmyHuKaTHBHbBIE:
OpraHU30BBIBATH
y4eOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
JeSTEeNbHOCTD C YUH-
TENeM U CBepPCTHHKA-
MU; pab0TaTh UH/IMBH-
AyaJbHO U B TPYyIIIE

3HAHWW U PaKTHYE-
CKMX YMEHUM

YyecKkasi CKambf,
OpYyCOK JiepeBsH-
HBIi, JJIEKTPOH-
HBII
CEKYHJI0MepC
JATYUKAMH,
MarHuTOYyIpaB-
JsieMble TepKO-
HOBBIE JATYUKH
CeKyHI0Mepa




JBuxenue Te- | JIBuxenue tena | Hayuuts: uccne- | 3namp: nonstue pas- | PeryastuBuble: yuu- | CaMoCTOATENBHOCTb B | DpoHTANbHAS
J1a mon Jaei- IpH ICHCTBUH JIOBaTh 3aBHCH- HOJICMCTBYIOILEH CH- | THIBATh BbIIEJICHHBIE IPUOOPETEHNUH HOBBIX | J1a0opaToOpHast
CTBUEM HE- CHWJIbI TPECHHUSL. MOCTb CHJIBI TPE- | JIbI, CHJIbl TPEHHUSI. YUUTEJIeM OPUCHTUPHI | 3HAHWH U TPaKTUye- padota Ne 1
CKOJBbKUX cuil. | Topmo3HOM HUS CKONIBXKEHUS | Ymemp: pemath 3aa- | JEHCTBHSA B HOBOM CKHX yMEHHUU «H3yyenne

@®ponHTanbHbIe | MyTh. J[BIKEHHE | OT IUIOIIAIM CO- | YM HA JABIDKEHHE Tena | y4eOHOM Mmarepuae JBHKEHUS TeJsia

7Ta0OpaTOpPHBIC | CBS3aHHBIX TSN B | TPUKOCHOBEHHS | MO ACHCTBHEM He- B COTPY/JTHUYECTBE NpH JeiicTBHH
paboThI BEPTUKAJIBHOM | TEJ U CWJIBI HOP- | CKOJIBKHMX CHJI C YUHUTEJIEM. CHJIBI TPEHHSA»!

TIOCKOCTH. [IBM- | MaJbHOTO J1aB- Ilo3HaBaTeJabLHBIE: JIEPEBSIHHBIN
KCHHUE CBSI3aH- | JICHUS; IPHMe- OTPEIENATh TIOHSATHS, Opycok, Habop
IIpooonoicenue
ILnanupyemsbie pe3yJbTaThl 0CBOCHHS OCHOBHOW 00pa3oBaTebHOM
NPO-rpaMMbl OCHOBHOT0 0011ero 00pa3oBaHus (B COOTBETCTBHH C
Drooe)
Tema OcnopHoe Henepast Yuusepcaiabubie yuyeOnble geiicreus (YY) Henonsosanue
cojaepxkaHue YCTAHOBK o0opynoBaHus
aypoKa Mpeamernble MeranpeamerHbie I
Pe3yabTaThI HYHOCTHBIC
ey IbTatThl PeryasitTuBHbIe pe3yJIbTaThl
KoMMyHHKAaTHBHBI
e

IHo3HaBaTeJbLHBIE




HBIX TeJ B TOpU-
30HTAIILHON
IIJIOCKOCTH.
@poHTanbHAS
nabopaTopHas
padora Ne 1.
«3y4eHne 1Bu-
KEHUS TeNa Mpu
JEUCTBHUU CUITBI
Tpenus». Opon-
TasbHas 1a00-
paropHas pabo-
ta No 2. «3yue-
HHUE JIBIDKEHUS
CBSI3aHHBIX TEJ»

HATH ITOJTYYCH-
HBIC 3HaHUS K
PCUICHUIO 3a1a4

HCIIOIL30BaTh 3HAKO-
BO-CHUMBOJINYECKHUE
Cpe/CTBA, B TOM YHC-
JI€ MOJIETN U CXEMBI,
JUISE pEIICHHUST 337124

MeXaHu4ecKas
CKaMb$i, TMHAMO-
MeTp.
®poHTanbHAA
JabopaTopHas
padora Ne 2
«H3yyenune
JIBUKEHHUS CBS-
3aHHBIX TeJ»:
MTaTUB J1abopa-
TOPHBII, MEXaHHU-
YecKasi CKaMbs,
OpyCOK JepeBsH-
HBIU, SJIEKTPOH-
HBIMN
CEKyHJI0MepC
JaTYUKAMH,
MarHuTOYyIpas-
JsieMble TepKo-
HOBBIE JTATYHKH
CeKyHI0Mepa,
HabOp rpy30B,
OJIOK HEITOABIIK-
HbBIN, HUTh




IIpooonsicenue

Ilnanupyembie pe3yJabTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/bHOI
MPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHus (B COOTBETCTBHH C

®rooe)
Tema Ocnornoe lenenas Yuuepcaiabnble yueonbie geiicreus (YY) Henoansosanne
coep:KaHue YCTAHOBK o0opyaoBaHus
MeTanpeameTHbie
aypoka
Hpe)IMeTHble pe3yabTaThl JInuHOCTHBIE
€3yJIbTaThl
pesy PerynsiTuBHbie pe3yabTaThl
KoMMyHHKATHBHBI
e
Ilo3HaBaTenbHbBIE
Paznen 2. MEXAHUYECKHUE KOJEBAHUSA U BOJIHBI (7 4)
Marematuue- | Mexannueckue | ChopmupoBars | 3nams: onpenenenue | PeryasTuBuble: yun- | CamocrosTensHOCTh B | JleMoHcTpanuu
CKHU U Ipy- koneOanus. Ko- | 3HaHMs 0 Koye- | koneOaTenbHOro JBU- | THIBATDH BbI/IETICHHbIE npuoOpereHny HOBbIX | «KoJiedanust

JKUHHBIA MadT-
HUKU

nebareNbHas CH-
crema. MareMma-
TUYCCKUN MasT-
nuk. Konebanus
MaTeMaTHYECKO-
r0 MasTHHUKA.
CB00OOIHBIE KO-
nebanusg. Cme-
IIeHHE ¥ aMILIH-
Ty KoJleOaHuii.
[IpyxuHHBIA Ma-
arauk. Komeda-
HHSA
MPYXKUHHOTO
MasTHHKA. ['ap-
MOHHYECKHUE KO-
j1e0anus

0aTeIpHOM JBU-
YKEHHH, MaTeMa-
THYECKOM H TPY-
YKHHHOM
MasiTHUKaX.
Hayuuts: 00bsic-
HATH KOjI1e0aHus
MasTHUKA; aHa-
JIM3UPOBATH yC-
JIOBHS BO3HHMK-
HOBEHMSI CBO-
OO0 IHBIX
KoJIe0aHu Ma-
TEeMaTHYCCKOTO
U TIPY>KUHHOTO
MAasITHUKOB

JKEHHS; UTO COOOM
TPEJICTABISIIOT MaTe-
MaTHYECKHH MasTHUK,
NPYXUHHBIA MasTHUK,
¢BOOOIHEIE KOJIeDa-
HHSI, TAPMOHUYECKHE
KoJIeOaHuMs; orpeie-
JICHHUS CMEILEHUS U
AMILTUTY b Koneha-
HUH.

Ymems: 00bsacHATE
YCTaHOBJICHHS KoJie-
OaHMi IPY)KUHHOTO U
MaTeMaTHYEeCKOro Ma-
ATHHUKOB, TIPUUYKHY 3a-
TyXaHHs KoJieOaHui

YUUTETIEM OPUCHTHPBI
JNIEUCTBHUS B HOBOM
y4eOHOM MaTepHae B
COTPY/IHUYECTBE C
YUUTEIICM.
Ilo3naBaTeabHbIE:
ONpeeNATh MOHATHS,
co31aBath 000011e-
HUSl, YCTAHABIIMBATh
aHaJIOTUU

3HAHWI U MPaKTHYE-
CKMX YMEHUM

HUTSIHOTO Ma-
SITHHKA M CBO-
0oxHEBIE KOJIe-
0aHus rpysa Ha
NPYy:KHHE»: J1aT-
YUK YCKOPEHHS,
IITATHUB C Kpere-
&KOM, Habop Trpy-
30B, HUTh, HA0OP

HIPYKUH




JlaGoparopnast | 3aBUCHMOCTh Hayuuts: uiccie- | Ymems: cobupars PerynsiTuBHbIe: CamocrosrenbHOCTb B | JlabopaTopHas
pabora Ne 2 MEPUOJIA KOJIe- | JIOBAaTh 3aBUCU- | YCTAHOBKY IO ONKCA- | IJIAHUPOBATH CBOU npruoOpeTeHnH HOBBIX | padora «H3y-

OaHuii MaTeMa- | MOCTb IIEpUOJA | HHIO; IPOBOAUTH Ha- IEHCTBUS B COOTBET- 3HAHWUH U IIPaKTHYe- YyeHHe Koseda-

THYECKOTO MasT- | KojebaHuii Ma- | OmoeHus Kojebda- CTBHH C IIOCTABJICH- CKHX YMEHUM HHUIi Tpy3a Ha

HUKA OT JJTUHBI ATHHUKA OT €r0 HUIA; U3MEPATH TIepH- | HOM 3a/1a4€l U yCi1o- NPYKUHE»:

KOMIIBIOTED,
IIpooonicenue
[Inannpyembie pe3yabTaThl 0CBOCHHSI OCHOBHOH 00pa3oBaTe/ibHOI
NPO-TPaMMBbl OCHOBHOT0 0011ero 00pa3oBaHus (B COOTBETCTBHH €
PIroc
HOBH Bast . Hcnoan3oBanue
Tema Ocnoenoe Tenesa Yuusepcaabubie yueOnble geiicreus (YY) o
CoflepiKaHHe YCTAHOBK M o0opynoBaHus
eTanpeaMeTHbIe
aypoka IIpeameTHbie pen
pe3yabTaThl JlnuHocTHBIE
€3YJIbTAThI
pesy PeryasitTuBHbIe pe3yabTaThbl
KoMMyHHKaTHBHBI
e

IHo3HaBaTeabLHBIE




HWTH, HC3aBUCHU-
MOCTb OT aMILIH-
Tyl KOJIeOaHUH
U Macchl rpys3a.
3aBUCHUMOCTh
nepuoa Kose-
OaHuil npyxuH-
HOT'0 MasiTHUKA
OT KECTKOCTH
NPYXKUHBI B Mac-
CBI Tpy3a U He-
3aBHCHUMOCTH OT
AMILTHTYTBI KO-
JIe0anui.
JlaboparopHast
pabota Ne 2.
«M3y4enue xo-
nebanuit Mare-
MAaTHYECKOTO U
MIPY>KHHHOTO
Ma-ITHUKOBY

JUIMHBI 1 aMILJIn-
TyZBI KoneOa-
HHI; HCCIIEeIO-
BaTh 3aBUCHU-
MOCTB NIEpHOJIA
Kose0aHuit mpy-
KHHHOI'O MasiT-
HHKa OT MacChl
rpy3a U XKECTKO-
CTH IIPY>KVHBI

OJ ¥ 4acToTy Koneba-
HUI MaTEMaTHIECKOr0
¥ TIPYKHHHOTO MasiT-

HHKOB; O0BSACHATH I10-
JIy9eHHBIC PE3YIIbTATHI

BUSIMU €€ peasusa-
1107078
Ilo3HaBaTenbHbIE:
OCYILECTBIATH (UKCa-
Mo HHGOpManuu 00
OKpYKaloIlleM MUpE C
HOMOILBIO HHCTPY-
menToB UKT.
KommyHukaTuBHbIe:
OpraHU30BbIBATH
y4eOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
AESTENbHOCTD C Y-
TENeM U CBEpPCTHHKA-
Mu; paboTaTh UH/IUBH-
AyanbHO U B IPYIIIe

JIaTYMK YCKOpe-
HUSL, IITATUB C
KPETeXoM, Ha-
Oop Mpy’KUH pas-
HOM KECTKOCTH,
Ha0Op Ipy30B MO
100.
JlabopaTopuas
pabora «M3y-
YyeHue KoseHa-
HUH HUTSHOTO
MasITHUKA» .
KOMITBIOTE, JaT-
YUK YCKOPCHUS,
rpy3 ¢
KPIOYKOM,
NErkas v Hepa-
CTSDKUMAs HUTb,
pyJeTka




IIpooonsicenue

Ilnannpyembie pe3yabTaThl 0CBOEHHS OCHOBHOIi 00pa30BaTeIbHOI
MPO-TPaMMBbl 0CHOBHOTO 001IeT0 06pa30BaHusi (B COOTBETCTBHH €

droc)
Bas o
Tema Ocnornoe Ileaena YuuBepcaiabnble yueonbie geiicreus (YY) Henoansosanne
colepxKaHue YCTAHOBK M o0opya0BaHus
eTanpeaMeTHbIe
aypoka IIpeameTHbie P I
pe3yJabTaThl NYHOCTHBbIE
€3yJIbTaThI
pesy PerynasiTuBHble pe3yJIbTaThl
KoMMyHHKATHBHBI
e
ITosnaBartenbHbIE
Pazgen 3. DJIEKTPOMATHUTHBIE KOJIEBAHUS U BOJIHBI (15 u)
SBnenue snek- | OnbiTel Papa- CdopmupoBars | 3uams: onpenencaue | PeryasituBubie: yun- | YOexaéHHOCTh B Bo3- | JleMOHCTpamus
TPOMAarHuTHOM | Aes. SIBiieHue 3HAHMSA O SIBJIE- | MOHATHUIA: JNEKTPOMAr- | ThIBaTh BbIIEJICHHBIC MOXHOCTU TO3HAaHUs | «SIBJIeHHe
WHIYKIUU. ANIEKTPOMArHUT- | HUU DIIEKTPO- HWUTHAs UHAYKIUSA, UH- | YUUTENIEM OPUEHTUPBl | IPUPOBI 3JIEKTpOMAar-
MarauTHBIIN HOW MHIYKIUW. | MarHUTHOM WH- JTYKIIMOHHBIN TOK; JNEUCTBHUS B HOBOM HUTHOW MHAYK-
MO-TOK WHAyKIUOHHBIN | AyKIMU, MarHuT- | (DOpMYJTy MarHUTHOTO | yueOHOM Martepuale B 10707 0%

TOK. MarautHeIi
noTok. Enununna
MAarHuTHOTIO I10-
Toka. ['enepartop
ITOCTOSTHHOTO TO-
Ka

HOM ITOTOKE.
Hayuurts: ana-
JIM3UPOBATH SIB-
JIEHHE JIEKTPO-
MarHUTHOH WH-
JYKIIUM;
OOBACHATH
YCTPOWCTBO U
NPUHLMI AEH-
CTBHS T'€HEparo-
pa MOCTOSIHHOTO
TOKa

noToka; GpyHmameH-
TaJIbHBIE (PU3UYECKUEC
omnbIThl Dapages.
Ymems: 00bsacHATE
SIBJICHHE AJICKTpOMAr-
HUTHOU MHYKIINY,
OTIPEICIIATh HEM3-
BECTHBIE BETHYHMHE,
BXOZAIINE B HOpMYITy
MAarHHTHOI'O ITOTOKA

COTPY/IHUYECTBE C
YUUTEIICM.
ITo3HaBaTeabHBIE:
ONpPeENIATh IOHSTHS,
co31aBath 000011e-
HUSL; TIOHUMATh Pa3Jiu-
YU MEXK]TY HCXOIHBI-
MU (paKTaMH U THIIOTe-
3aMH IS UX
00BsCHEHHUS, TEOpe-
THYECKMMH MOJEIIMH
U peabHbIMU 00bEK-
TaMH

JaTYMK HapsoKe-
HUSI, COJICHOM]I,
MIOCTOSIHHBIM I10-
JIOCOBOM MarHur,
TpyOka [1BX,
KOMIUIEKT IPOBO-
JIOB




[TepemennbIi
ANEKTPHUYECKUIA
TOK

[Tepemennbli
IEKTPUUECKUI
Tok. [lepnonn-
YECKUE U3MEHe-
HUSL CUJIBI TOKA U

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

3namy: onpeneneHue
HePEMEHHOTO AJIEK-
TPUYECKOTO TOKA;
YCTPOWCTBO U NPUH-
1N JICHCTBUS TeHEpa-

PeryasituBnble: yuu-
TBIBATh BBIICICHHBIC
YUHUTETIEM OPUEHTHPBI
JIEICTBUA B HOBOM
yueOHOM Matepuae

VOex1EHHOCTD B BO3-
MOXHOCTHU IIO3HAHUA
IIPUPOIBI

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




IIpooonsicenue

Ilnanupyembie pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTebHOI
TMPO-TPaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (B COOTBETCTBHH C

droc
HOBH Bas . Hcnoan3oBanu
TeMma Ocnornoe Tlenena YuuBepcaiabnbie yueonbie geiicreus (YY) CHOIB30BAHNE
colepxKaHue YCTAHOBK M o0opya0BaHus
eTanpeaMeTHbIe
aypoka ITpeametHbie P
pe3yJabTaThl JlnuHocTHBIE
€3yJIbTaThl
pesy PerynsiTuBHbie Pe3yAbTATHI
KoMMyHHKATHBHBI
e
ITosnaBartenbHbIE
HanpsokeHus ne- | Hayuuts: Ha- TOpa MEPEMEHHOTO B COTPYITHUYECTBE C Has PHUCTaBKa-

PEMEHHOTO
ANEKTPUUECKOTO
Toka. ['padux
3aBUCHUMOCTHU
CHJIBI IIepeMeH-
HOTO TOKa OT
BpemeHu. Ya-
CTOTa TepeMeH-
HOTO TOKa. AM-
IUTUTYTHOE U
JeNCTBYyIOIIEE
3HAUCHHS CHJIBI
TOKa U Hamps-
xenus™®. ['enepa-
TOp MIEPEMEHHO-
o TOKa

Omo1aTh MoIy-
YeHHUE TIePeMeH-
HOTO TOKA TPH
BpAIIICHUH PaM-
KH B MArHUTHOM
I10JIE; OIMCHI-
BaTh YCTPOMCTBO
Y NPUHIMI -
CTBHS TEHEPATO-
pa nepeMeHHOTo
TOKAa

TOKa.

Ymemp: 00bsaCHATE
YCTPOWCTBO U MPUH-
LI ICWCTBUSI TeHEepa-
TOpa MEPEMEHHOTO
TOKa

YUUTEIICM.
Ilo3HaBaTeabHBIE:
OTPE/IETATh TIOHSTHS,
co3aaBath 00001Ie-
HUSI, YCTaHABIIMBATh
aHaJIOTHH

ociuiorpad,
3BYKOBOM T'€HE-
parop, Habop
MIPOBOJIOB
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