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Peanu3anust nporpamMMsbl o0ecnie4MBaeTCs HOPMATHBHBIMH JOKYMECHTAMM:

®denepanbhbliii 3akoH 0T 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit deneparm

[Tacnopt HaumoHanbHOTrO NMpoekta «OodpazoBanue» (yTB. npe3uanyMom Coseta nipu llpesuaente PO no crparernueckomy
Pa3BUTHUIO U HALIMOHAIBHBIM IIPOEKTaM, MPOTOKOJI OT 24.12.2018 Ne 16

INocynapcTBennas nporpamma Poccuiickoii denepannu «Pa3sutue odpazoanus» (yrB. [loctanoBinenuem IlpaBurensctBa PO ot
26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06 yTBep:kaeHUH rocyJapcTBEHHOM porpamMmbl Poccuiickoit @enepannu «PazButue
oOpa3zoBaHUs.

[Ipodeccuonaneubiii crannapt «llenaror (megarornyeckas A€sITEIbHOCTh B AOIIKOIBHOM, HAYaJIbHOM O0IIEM, OCHOBHOM
oO1iemM, cpeaHeM o01eM 00pa3oBaHui), (BocruTaresb, yuuTenb)» (ped. ot 16.06.2019) (Ilpukaz MuHucTepcTBa Tpy/a U COIUATLHON
3amuThl PO ot 18 okTsa6ps 2013 1. Ne 544H, ¢ ©3MEHEHUAMH, BHECEHHBIMU MTPUKAa30M MHUHHCTEPCTBA TPY/Ja U col3auTsl PO ot
25.12.2014 Ne 11151 m ot 5.08.2016 1. No 422n).

®denepanabHbIA rOCYJaPCTBEHHBIN 00pa30BaTeNIbHBIN CTAaHAAPT CPEAHEro 001Iero oopa3oBanus (yTB. mprKa3oM MUHUCTEPCTBA
oOpazoBanus u Hayku Poccutickoit ®exneparuu ot 17.05.2012 Ne 413) (pen. 11.12.2020).

Meronnueckne peKoMEHJAIMK 10 CO3/IaHNuI0 U (YHKITMOHUPOBAHUIO B 001I1€00pa30BaTEIbHBIX OPTraHU3AIMIX, PACTIONOKEHHBIX
B CEJILCKOM MECTHOCTU U MaJIbIX TOPOJIax, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJOTUYECKON HAIPaBICHHOCTEH
(«Touka pocta») (YTBepkaeHbI pacnopsbkeHrneM MuHucTepeTBa npoceeinenus Poceuiickoit @eneparuu ot 12 supaps 2021 r. Ne P-6).



IHosicHuTE/IbHAA 3alIUCKA
LlenTpsl 00pa3oBaHMs €CTECTBEHHO-HAYYHOM HanpaBleHHOCTH « Touka pocTa» cO3/1aHbl C LUENbI0 Pa3BUTHS Y O0yUYarOIIUXCS
€CTEeCTBEHHO-HAYYHOM, MaTeMaTu4ecKoi, HH(HOPMAIIMOHHON IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U KPEAaTUBHOTO MBILIIEHUS,
COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, a TAKXKe JIJISl IPAKTUYECKOM 0TpabOTKH y4eOHOro Matepuaia
1o y4eOHbIM npenMeraM «DPuznkay, «Xumusy», «buomgorusy.
Heab n 3apaun

. Peanuzanus OCHOBHBIX  001Ie00pa3oBaTEIbHBIX MPOTPaMM IO  y4eOHBIM MpeaMeTaM  €CTECTBEHHO-HAay4YHOU
HAIPaBJIEHHOCTH, B TOM YHCJIE B paMKax BHEYPOUHOU JIEATEIbHOCTH 00yUYarOIIUXCs.

. Pa3zpaboTka u peanuzanus pasHOYPOBHEBBIX TOMOJHUTEIBHBIX 00I11€00pa30BaTENbHBIX MPOrPaMM €CTECTBEHHO-HAYYHON
HAIPABJICHHOCTH, a TAK)KE UHBIX MPOrPaMM, B TOM YHCJI€ B KAHUKYJISIPHBIN TIEPUO/T.

. Bognedenue yyammxcs u rnejarorndeckux pabOTHUKOB B MTPOECKTHYIO AESTEIBHOCTb.

. Opranuzanusi BHEYy4eOHOW [EATETbHOCTH B KaHUKYJISAPHBIA TEpHOJ, pa3paboTka W pealn3alsi COOTBETCTBYIOIIMX

oOpa3oBaTeIbHBIX MPOrPaMM, B TOM YHCJE IJIsl JIarepeil, OpraHu30BaHHBIX O00OpPa30BATENbHBIMU YUPEXKICHUSAMH B KaHUKYJIS PHBIN
MEPHO/I.

. [loBeimieHne mpodeccHOHATBPHOTO MAaCTEepPCTBA IE€IaroTMYECKUX pAOOTHUKOB IIEHTPa, PEATU3YIOIIMX OCHOBHBIE U
JIOTIOTHUTEINbHBIE 0011e00pa3oBaTeIbHbIC MPOTPAMMEI.

. Coznanue nentpa «Todka pocTa» mpeanosiaraeT pa3BUTHE 00pa3oBaTenbHON WHEOPACTPYKTYpHI 00IIe00pa3oBaTeIbLHOM
OpraHu3alliy, B TOM YKCJIE OCHAIeHHEe 00111e00pa30BaTeIbHON OpraHu3aIliu:

. o0opyIOBaHUEM, CPEACTBAMHU OOYUYEHHUS M BOCIUTAHUA JJIA U3Y4YCHHS (B TOM YHCIIE HKCIEPUMEHTAIHHOTO) MPEIMETOB,
KypCOB, TUCIUIIINH (MOJyJIeH) €CTECTBEHHO-HAYYHON HANIPABICHHOCTH MPHU PeaU3aIlii OCHOBHBIX 00IIe00pa30BaTEIBHBIX TPOTPAMM
¥ JIOTIOJTHUTENBHBIX 00IIe00pa30BaTEIbHBIX MPOTPAMM, B TOM YHCIE ISl PACIIUPEHHS COJIEPKAHMS YUYEOHBIX MPEIMETOB «DU3HKa,
«Xumusy, «buonorus»;

. o0opyaoBaHUEM, CpEACTBAMU OOyUYEHWS W BOCIHUTAHUA IS PEaM3aIlldy MPOTPAMM JTOTIOIHUTEIHHOTO 00pa30BaHMs
€CTECTBEHHO-HAYYHOU HAIIPaBIECHHOCTEM;
. KOMITBIOTEPHBIM U UHBIM 000pPYZ0BaHUEM.

[TpodunpHbI KOMIUIEKT 000PYA0BaHUSI MOXKET OBITh BEIOPAH /1Ji 0011€00pa30BaTEIbHBIX OPraHU3alli, UMEIOIUX HA MOMEHT



co3aanus neHTpa «Touka pocta» HabOp CpencTB 00yUEHHUs U BOCIIUTAHHUSA, IOKPHIBAIOIIUN CBOMMU (DYHKLIHOHATbHBIMU
BO3MOXHOCTSIMU 0a30BbI€ MOTPEOHOCTH MPH U3YUYEHUHU YUYEOHBIX PeAMETOB «DPu3nkay, « Xumus» u «buomorus».

MuHuManbHO HEOOXOAUMBIE PYHKIIMOHAJIbHBIE U TEXHUUYECKHE TPEOOBaHUS U MUHUMAJIBLHOE KOJMYECTBO 000PYAOBAHMS,
NepeveHb PACXOJHBIX MAaTEPUAIIOB, CPEACTB O0YUEHHUS U BOCIIUTAHUS JUIsl OCHAILEHUs HEHTPOB « Touka pocTay onpenestoTcs
PernonanbHbIM KOOpAMHATOPOM C yueToM lIpuMepHoro nepeuns o60pyn0BaHUsl, pACXOJHBIX MAaTEPUAIIOB, CPEICTB OOyUEHUS U
BOCIIUTAHUS ISl CO3/IaHUsI U 00ecrieueHUs] PyHKIIMOHUPOBAHUSI LICHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU HanpaBieHHOCTH « Touka
pocTa» B 00111€00pa30BaTENbHBIX OPraHU3AIMIX, PACTIONOKEHHBIX B CEIBCKON MECTHOCTH U MaJIbIX TOPOJAX.

[IpodunbHbBIN KOMITIEKT 000pYyI0BaHUs 0OecnieunBaeT 3(PPEeKTUBHOE JOCTHKEHHE 00pa30BaTeNIbHBIX PE3YJIHTATOBR
oOy4aromMMHCs TI0 MporpaMMaM €CTECTBEHHO-HAyYHON HANPaBICHHOCTH, BOBMOXHOCTb YTIIIYOJIEHHOTO U3YUYEHUs OTIEIbHbIX
MPEeIMETOB, B TOM 4uciie AJi1 GOpMUPOBAHUS U300pETATEIHCKOI0, KPEATUBHOIO, KPUTUYECKOTO MBIIIJICHUS, PA3BUTHUS
(GyHKUIMOHANIBHONW IPAMOTHOCTH Yy 00YYaIOIIMUXCS, B TOM YUCJIE €CTECTBEHHO-HAYYHON M MaTeMaTHUECKOM.

DOKCHEPUMEHT SIBJISIETCS] HCTOYHUKOM 3HAHUM M KPUTEPUEM MX UCTUHHOCTU B Hayke. KoHlenus coBpeMeHHOro 00pa3oBaHus
MOJIpa3yMEBAET, YTO B YUEOHOM IKCIEPUMEHTE BEAYLIYIO POJIb AOKEH 3aHATh CAMOCTOSITENIbHBIN HCCIE0BATEIbCKUN YyUeHUYECKUA
skcriepuMeHT. CoBpeMEeHHBIE SKCIIEPUMEHTAIbHBIE UCCIIEIOBAHNUS 110 (U3HKE YK€ TPYIHO MPEJICTAaBUTh 0€3 UCTOIb30BaHUS HE TOJIBKO
aHAJIOTOBBIX, HO U IIU(POBBIX U3MEPUTENBHBIX MTPHOOpOB. B denepanbHOM rocyjapcTBEHHOM 00pa30BaTEIbHOM CTaHIApTE (Jajiee —
®I'OC) nmponucaHo, 4TO OJHUM U3 YHUBEPCAIbHBIX YUeOHBIX AeHcTBui (nanee — Y'Y /), mpruoOpeTaeMpIX yJaluMHuCs, JOJKHO CTaTh
YMEHUE «IIPOBEAECHUS OIBITOB, TPOCTHIX IKCIEPUMEHTAIBHBIX UCCIIEIOBAHUM, IPSIMBIX U KOCBEHHBIX U3BMEPEHUH C UCIIOIB30BAHUEM
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOBY.

VY4eOHbIl IKCTIEPUMEHT 10 (PU3MKe, MPOBOAUMBIN HA TPATUIIMOHHOM 000pyaoBaHuH (0e3 MpuMeHeHUs U(PPOBIX
nabopaTopuii), He MOXKET B TIOJIHOM Mepe 00eCTIeUnTh PEIICHHE BCEX 00pa30BaTENbHBIX 3a7a4 B COBPEMEHHOH mikoe. CloXuBIIasics
cuTyaIus 00ycIlIOBJIeHa CYIIECTBOBAaHUEM Psijia MPOOIeM:

i TPAAUIIHOHHOC HIKOJBbHOC 060py,I[OBaHI/Ie HN3-3a OIpaHUYCHHA TCXHHUYCCKHUX BO3MOKHOCTEH HE MO3BOJISCT IIPpOBOJHUTH
MHOI'NC KOJIMYCCTBCHHBIC UCCIICAOBAHUI,

i JJINTCIIBHOCTD IIPOBCACHUA (i)I/I3I/ILIeCKI/IX I/ICCJ'IeI[OBaHI/Iﬁ HC BCCTa COIJIacyCTcCsa C JJIMTCIbHOCTBIO y‘IC6HBIX BaHHTHﬁ;

i BO3MOKHOCTD ITPOBCACHUSA MHOTHUX (1)1/131/1%01(1/1)( I/ICCJ'IC,Z[OBaHI/Iﬁ OI'paHNYIUBACTCA Tpe6OBaHI/IHMI/I TEXHHUKH 0€30IIaCHOCTHU U

Ap.

[udbposas mabopaTopusi KapAUHATHHBIM 00Pa30M H3MEHSET METOANKY U COACPIKAHUE IKCTIEPUMEHTATIBLHON eI TeTbHOCTH H
MTOMOTAET PEIIUTh BhIIeTIepednciaeHHbIe mpobaembl. [Ilupokunii criekTp nudpOBEIX JATYMKOB TO3BOJISIET YIAIIMMCS 3HAKOMUTHCS C
napameTpaMu (PU3NIECKOTO HKCIIEPUMEHTA HE TOJIEKO Ha KaUeCTBEHHOM, HO M Ha KOJTMYECTBEHHOM ypoBHE. C momompio mudpoBon
1ab0paToOpUu MOKHO MPOBOJUTD ITUTEIbHBINA SKCIEPUMEHT JaXe B OTCYTCTBUM dKcriepuMeHTaTopa. [Ipu 3ToM nsmepsieMble JaHHbIE U
pe3yabTaThl UX 00padOTKM 0TOOPAXKAIOTCSI HETIOCPECTBEHHO HA 3KpaHEe KOMITbIOTEpa.

B npouecce popmupoBaHus SKCIEPUMEHTAIBHBIX YMEHUHN 10 (U3UKE YUATUNCA YUUTCA MPEJICTABISTh HH(POpMALKUIO 00



UCCJIEI0BAHUU B YETHIPEX BUIAX:

. B BepOAJIbHOM: ONUCHIBATh SKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb 3KCIEPUMEHTAa, (PUKCHUPOBAaTh BHUMAHHME Ha
U3MEPAEMbIX PU3NYECKUX BETUUMHAX, TEPMUHOJIOTHUH;

. B TaOJIMYHOM: 3aIIOJHATH TaOJMIIbI IAHHBIX, JIEXKAIIUX B OCHOBE MOCTPOEHUS rpaduKOB (IIPU ATOM y YUaIIUXCS BO3HUKAET
NEPBUYHOE MPEACTABICHUE O MacIITabax BEJIUYHH);

. B rpapu4ecKOM: CTPOUTh FPAPUKHU 1O TAOJIMYHBIM JAaHHBIM, YTO MO3BOJISIET MEPEUTHU K BBIIBHIKEHUIO THIIOTE3 O XapaKTepe
3aBUCUMOCTH MEXAY (PU3NYECKUMM BEIMYMHAMH (IPU 3TOM Y4YUTENb MOKA3bIBAET MPEUMYLIECTBO B BU3YalIU3allMU 3aBUCUMOCTEH
MEXAy BeTUYMHAMU, HarJIsTHOCTh U MHOTOMEPHOCTH);

. B aHaJUTHYEeCKOM (B BHUJE MATEMAaTUYECKUX YpPABHEHMI): TNPUBOJUTH MAaTEMaTUYECKOE ONHCAHHE B3aUMOCBS3U
(buU3HYECKUX BETMYUH, MaTeMaTH4YeCKoe 0000IEHUE TTOyYEHHbBIX PE3YIbTaTOB.

[lepexona k KaxK0My dTany NnpeacTaBiIeHUs] HHGOpMAIMU 3aHUMAET JOCTATOYHO OOJIBIIION MPOMEXYTOK BpeMeHH. be3ycioBHo, B
/—9 Knaccax 3TOT MpoLEecC HEOOXOAUM, HO B CTAPILUX KJIacCax 3TO BpeMsi MOKHO ObLIO Obl OTBECTH Ha pellieHue 0osiee BaXHBIX
3anay. B aToM minane g posbie 1a00paTOPUU MO3BOJISIIOT CYIIECTBEHHO SKOHOMUTD BPEMSsI, KOTOPOE MOKHO TOTPATUTh Ha
(dbopMHpOBaHUE UCCIIEIOBATEILCKUX YMEHUHN YUAIINXCS, BHIPAKAIOMINXCS B CIEAYIOMIMNX JEHCTBUAX:

. oTpeJieieHe MPOOIIEMBbI;

. IIOCTaHOBKA MCCJIEI0OBATEIBLCKOM 3a/1a4H;

. IUTAHUPOBAHUE PEILICHUS 3a1a4H;

. IIOCTPOEHUE MOJIEIIEH;

. BBIJIBUOKEHUE TUIIOTES;

. HKCIIEpUMEHTATbHAS TPOBEPKA TUIIOTE3; * aHAJIN3 JAHHBIX IKCIIEPUMEHTOB WJIM HAOIOICHUN;
. dbopMynrpoBaHUE BHIBOJIOB.

[Tocnenuue Toapl y yuaniuxcsi HabJto1aeTcsl HU3Kasi MOTUBAIMS N3YyUYEHHUSI €CTECTBEHHO-HAYYHBIX JUCIHUIUINH U, KaK CIIEJICTBUE,
najieHue kayectBa oopazoBanus. [{udpoBoe yuedbHOE 000pymOBaHNE MTO3BOJSET yUAUTUMCS 03HAKOMHUTHCS C COBPEMEHHBIMHU METOIaMH
MCCJIeIOBaHUS, IPUMEHSIEMBIMU B HayKe, a YUUTEII0 — MPUMEHATH Ha MMPAKTUKE COBPEMEHHBIE MEJarOrMIeCKUE TEXHOIOTHH.
[ToaTOMY riIaBHOM cOCTaBIISIONIEH KOMIUIEKTAa « ToUKka pocTay SIBISIOTCS TU(PpPOBBIC Ta00paTOpPHH.

|. IlnanupoBaHMe pe3y/JbTATOB OCBOCHUS Y4eOHOro npeamMera JINUHOCTHbIE Pe3yJIbTATHI
OOyyaromuics MOyYUuT BO3MOKHOCTD JIJIsl (DOPMUPOBAHUS CIEAYIONINX JTUNYHOCTHBIX PE3yTbTaTOB:
e Ppa3BUTHE MO3HABATEJIbHBIX UHTEPECOB, HHTEIIEKTYAIbHBIX U TBOPUYECKUXCIIOCOOHOCTENH;
* yOeXAEHHOCTh B BO3MOXXHOCTH IO3HAHUSI MPUPOJbI, B HEOOXOJAMMOCTH Pa3yMHOI'O HCIOJb30BAHUSl JOCTHXKEHUN HAayKu U
TEXHOJIOTUH JJIsI JadbHEUIIEro Pa3BUTHUS YEJIOBEUECKOT0 OOIEeCTBa, YBaXKEHHE K TBOPLIAM HAYKH U TEXHUKH, OTHOILIEHHE K (PU3UKE



KaK K 2JIEMEHTY 00II€4eJIOBEUECKON KYIbTYpHhL;

* CAaMOCTOSITEIbHOCTh B TPUOOPETEHUH HOBBIX 3HAHUHN U MPAKTUUECKUX YMEHUH;

* TOTOBHOCTh K BBIOOPY KU3HEHHOI'O MyTH B COOTBETCTBUM C COOCTBEHHBIMUUHTEPECAMHU U BO3ZMOKHOCTSAMU;

e wMoTHuBanus 0Opa3oBaTEbLHOM  JEATENbHOCTH HAa OCHOBE JIMUHOCTHOOPHEHTHUPOBAHHOTO MOAXOJA;

* (opMHUpOBAHHUE IIEHHOCTHOTO OTHOIICHUS APYT K APYTY, K YUYUTEII0, K aBTOPAMOTKPBITHI U U300pETCHUH, K pe3yJibTaTam
oOy4eHusl.

MeTtanpeaMeTHbIe pe3yabTaThl

OOyuaronuiics MOJYYUT BO3MOXKHOCTH Mg (DOPMUPOBAHUS  CIICAYIOIIUXMETANPEIMETHBIX PE3YIbTATOB:

* OBJAJICHWE HABBIKAMU CaMOCTOSITEJILHOTO MPUOOPETEHHUS HOBBIX 3HAHUM, OpraHU3aluy y4yeOHOU NesITeIbHOCTH, MOCTAHOBKU
1[eJIEH, IUIAHUPOBAHUS, CAMOKOHTPOJIS U OLICHKH PE3YJIbTATOB CBOCH AEATEIbHOCTHA, YMEHUSIMHUIIPEABUIETH BO3MOKHBIE PE3YIIHTATHI
CBOUX JCHCTBUU;

* MOHMMaHUE PA3TUYUN MEXIY HCXOIHBIMH (aKTaMu W TUIOTE3aMU JJIsI UX OOBSCHEHHS, TEOPETUUCCKUMHU MOJICISIMH U
peaTbHBIMU 00BEKTaMHM, OBJIaJICHHE YHUBEPCATbHBIMU YUYECOHBIMU JCHCTBUSIMHU Ha MPUMEPAX THUIOTE3 JJIsi OOBSICHEHUS W3BECTHBIX
(haKTOB M DKCIIEPUMEHTAITBLHON TPOBEPKU BBIJIBUTAEMBIX TUIIOTE3, pa3pabOTKU TEOPETHIECKUX MOJENICH POILIECCOB WM SIBJICHU;

* (dopmMupOBaHHWE yMEHUW BOCIPUHHUMATh, TepepadaThiBaTh W NPEABSIBIATH HWHPOPMAIIMIO B  CJIOBECHOHM, O0Opa3HOMH,
CUMBOJIMYECKOM (opMax, aHaIU3UPOBATh W MepepadaThiBaTh IMOTYUYCHHYI0 HH(OPMAIMI0O B COOTBETCTBHHM C TOCTABJICHHBIMHU
3aJla4aMu, BBIJCIISITh OCHOBHOE COJIEPKAaHUE IMPOUYUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI HA MTOCTABJICHHBIE BOIIPOCHI U U3JIarath
€ro;

* IPUOOPETEHHE OIbITAa CAMOCTOSITEIIFHOTO TIOMCKA, aHaJIU3a U 0TOOpa HHGOPMAIIUK C HCTIOJIb30BAHUEM Pa3JIMUHBIX UCTOYHUKOB H
HOBBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHH JJIsI pEeIICHUsI TI0O3HABATEIIHPHBIX 33124,

* pa3BUTHE MOHOJIOTHYECKON M HUAJOTUYECKON peur, YMEHHS BBIPaKaTh CBOM MBICIIH, CIIOCOOHOCTH BBICIYIIMBATH COOECETHUKA,
IIOHUMATh €T0 TOUYKY 3PEHUs, IPU3HABATH MIPABO JIPYIrOro YeJ0BEKa HA UHOE MHEHUE;

* OCBOCHHUE NMPUEMOB JACHUCTBHI B HECTAHJIAPTHBIX CUTYAIUsAX, OBJIaJCHUE IBPUCTUUECKUMH METOIaMU PEIIeHUs poOIieM;

* (dopMupoBaHUE YMEHHUI pabOTaTh B TPYIIIE C BBHIITOJHCHUEM PA3IMYHBIX COIMAIBHBIX POJICH, MPEACTABISATh U OTCTAUBATh CBOU
B3TJISIIBI M YOCIKIEHHUS, BECTH TUCKYCCHUIO.

PeryasituBubie YY /I
OO6yuaronuics Moay4UT BO3MOXKHOCTD JiJ11 POPMHUPOBAHMUS CIEAYIONINX PEryIsITUBHBIX Y Y 1.



1. VYMeHue caMOCTOSITEIBHO OMPENENATh 1eIU 00y4eHHUs, CTaBUTh U (DOPMYIMPOBATH HOBBIE 3a/1auM B yu€Oe U MO3HaBaTEIbHOU
NEeATEeNIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIIbHOU JesITebHOCTH. O0yJaronuics CMOXKET:

* aHAJIM3UPOBATh CYLIECTBYIOLIKE U IJIAHUPOBATH Oyayliue o0pa3oBaTeIbHbIE PE3yIbTaThI;

* UICHTU(UIIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONPEETATh IVIABHYIO TPOOJIEMY;

*  BBIJBUTATh BEPCUM pellIeHUs TPOOIeMbl, (HOPMYIUPOBATH THUIOTE3bI, MPEIBOCXUINATH KOHEUHBIN pe3yIbTaT;

* CTaBUTbH LICJIb JACSITEIHLHOCTH HA OCHOBE OMpeeIEHHON MTPOOIEeMbI U CYIIECTBYIOIINX BO3MOKHOCTEH;

* dhopmMynUpoBaTh YUEOHBIC 3a]]aUl KaK IIarv JOCTHXKECHUS TTOCTaBJICHHOM 1EU JIeSITeIIbHOCTH;

* 00OCHOBBIBATH 1ICJIEBBIC OPUEHTUPHI M TMPUOPUTETHI CCHUIKAMU Ha IIEHHOCTH, YKa3biBasi M OOOCHOBBIBAS JIOTMYECKYIO
MOCJIEIOBATEIbHOCTD LIATOB.

2. YMEHHUE CaMOCTOSTENIbHO TJIAHUPOBATh MYTH JOCTIKCHHUS 11e7Iel, B TOM YKCJIC aJbTepHATUBHBIC, OCOBHAHHO BHIOMpATh Hauboee
s peKkTUBHBIC CITOCOOBI PEIICHUsT YICOHBIX U MMO3HABATEIbHBIX 3a7a4. O0yJaronIuics CMOXKET:

* omnpenensaTh Heooxoaumoe(bie) NeUCTBUE(s) B COOTBETCTBUHM C YYEOHOW M MO3HABATEJIbHOW 3aJa4aMU M COCTaBIISATh aJTOPUTM
ero(ux) BbITIOJIHEHUS;

* 00OCHOBBIBATh M OCYIIECTBIATH BEIOOP Harbosee 3p(HEeKTUBHBIX CIOCOOOB pellIeHHs YUEOHbIX U MO3HABATENIbHBIX 33/1a4;

* OTpeesATh/HaX0IUTh, B TOM YHCIIE U3 MPEAJIOKEHHBIX BAPHAHTOB, YCIOBHS JIJIs1 BHITOJTHEHHS Yy4eOHOW 1 MO3HABATENbHOM 3a/1a4;
* BBICTpanBaTh )KM3HEHHBIC MJIaHBI HA KPATKOCPOUHOE OynyIiee (3asiBIIsITh 11eJIeBble OPUEHTHPHI, CTABUTH a/ICKBATHBIE UM 3aJa4H U
npenIarath JeUCTBUA, YKa3biBasi © 00OCHOBBIBAS JIOTHUECKYIO TOCIEA0BATEIBHOCTD 1aroB);

*  BBIOMpATH U3 NMPETI0KCHHBIX BAPHUAHTOB U CAMOCTOSATEIILHO UCKATh CPEJICTBA/PECYPCHI JUIS PEIICHUS 3aa9K/ T0CTHKCHHUS 11EIIH;
* COCTaBIIATH IUIAH PEIICHUS MPOOIEMBI (BBITIOTHEHUS MTPOCKTA, TPOBEJCHUS UCCIICIOBAHMS);

* ompenensaTh NOTCHIMAJBbHBIE 3aTPYIHEHHS MPH PEIIeHWH y4eOHON W MO3HABATENHbHOW 3a/lauyd W HAXOAWTh CPEICTBA NI UX
YCTpaHEHUS,

* OMHCHIBATH CBOM OMBIT, OQOPMIISiA €ro A Tepelayd APYTMM JIIOASM B BHUAC TEXHOJIOTMHM PEIIEHUS MPAKTHYECKUX 3a7ad
OIPEAEIEHHOTO KJIACCa;

* IUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHAMBUYATbHYIO 00Pa30BaATEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCHTH CBOW JIEUCTBHSI C IUIAHUPYEMBIMU pPE3ylbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOCH JEATEIHLHOCTH B
Mpolecce ITOCTHXKEHUSI pe3yJibTaTra, OINpEeNeNsiTh CIOCOObl JACHCTBUH B paMKax MPEAJIONKEHHBIX YCIOBUU UM TpeOOBaHUH,
KOPPEKTHPOBATh CBOM JICHCTBHS B COOTBETCTBUU C U3MEHSIONIECHCS cuTyarueil. OOyJaromuncs CMOXKET:

* OMpEJNENATh COBMECTHO C MEIaroroM U CBEPCTHUKAMHU KPUTEPHUU IUIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUU OIIEHKH CBOEU yueOHOM



NESITEIIbHOCTH,

* CHUCTEMaTU3UPOBATH (B TOM 4YHCIE BBIOMpPATh MPUOPUTETHBIC) KPUTEPUU IUIAHUPYEMBIX pE3yJIbTAaTOB U OIEHKH CBOEHU
NESITEIIbHOCTH,

* OTOMpaTh UHCTPYMEHTHI JJIsl OLEHUBAHUS CBOEH JEATEIbHOCTU, OCYIIECTBISATh CAMOKOHTPOJL CBOCH JEATEIbHOCTU B paMKax
MPEJIOKEHHBIX YCIOBUIM U TPeOOBaHUM;

* OLICHUBATH CBOIO JIEATEIBHOCTD, APTYMEHTUPYS NPUUUHBI JOCTUKEHUS WIIA OTCYTCTBHUS IUIAHUPYEMOTO PE3YJIbTATA;

* HAaXOJUTh JIOCTAaTOYHBIC CPEJCTBA JJISI BHITIOJTHEHUS y4eOHBIX JEHCTBUN B WU3MEHSIONIECHCS CUTyallud W/WIM TPU OTCYTCTBUH
IJIJAHUPYEMOT'0 PE3yJIbTaTa;

* paboTasi MO0 CBOEMY IUIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JEATEIILHOCTh Ha OCHOBE aHAIM3a W3MEHEHWM CHUTyalluu s
MOJIYYEHUS 3allJIaHUPOBAHHBIX XapaKTEPUCTUK MTPOTYKTa/Pe3yiIbTaTa;

* YCTAHABJIMBATH CBSI3b MEXKY IOJYYCHHBIMH XAPAKTEPUCTUKAMHU IMPOAYKTA M XAPAKTEPUCTUKAMU IIPOLIECCA JESATEIBbHOCTA U IO
3aBEPIUICHUMN JEATEIBHOCTH IIPEJIaraTh W3MEHEHHE XapaKTEPUCTUK IMpolecca ISl MOJYYEHUs YIYUYIICHHBIX XapaKTEPUCTHK
IIPOAYKTa;

* CBEpATH CBOU JEHCTBUS C LEJIBIO U MTPU HEOOXOJUMOCTH HUCTIPABIISATH OMIMOKH CAMOCTOSITENIBHO.

4. YMeHue OICHHBATh NPABWIBHOCTH BBITIOJIHEHUsI Y4eOHOW 3a/iauu, COOCTBEHHBIE BO3MOXKHOCTU €€ pemieHus. OOydaromuiics
CMOXKET:

* OMpeNeNsITh KPUTEPUU MPABUIBHOCTH (KOPPEKTHOCTH) BBIMOJIHEHUST yueOHO3a/1auu;

*  aHANMM3UPOBATH U OOOCHOBBIBATH MPUMEHEHHUE COOTBETCTBYIONIETO MHCTPYMEHTAPHS SISl BBHITIOJTHEHUST y9eOHOM 3a1a4H;

* CBOOOJTHO TIOJIB30BATHCS BHIPAOOTAHHBIMHU KPUTEPHUSMU OIEHKH U CAMOOIICHKH, UCXOS U3 IIEJIM U UMEIOIIHUXCS CPEJICTB, pazaudas
PE3YNIBTAT U CTIOCOOBI ICHCTBHIA,

* OLICHMBATHh MPOAYKT CBOEH ACATEIBHOCTU MO 3aJaHHBIM W/UIU CAMOCTOSTEIHHO OINpPEJCIEHHBIM KPUTEPHUSIM B COOTBETCTBHH C
LETIBIO JIESITEIbHOCTH;

* 000CHOBBIBaTh JIOCTHKUMOCTH II€JIM BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKHM CBOWMX BHYTPEHHHUX PECYPCOB M JOCTYITHBIX
BHEIIIHUX PECYPCOB;

* (hUKCUPOBATH U AHATU3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

5. Brnanenue ocHOBaMHU CaMOKOHTPOJISI, CAMOOIICHKH, MIPUHSATHUSI PEIICHUN M OCYIIECTBICHUS OCO3HAHHOIO BbHIOOpA B yueOHOU U
MO3HABATEIBLHON AeATeIbHOCTH. OOYyJaIOMMNHCS CMOXKET:

* HaOJI0JaTh U aHAJTU3UPOBATh COOCTBEHHYIO YUYEOHYIO U MO3HABATEIBHYIO JEATENbHOCTh U JAEATEIbHOCTh JPYTUX O0yYarolUXCs



B IIPOLIECCE B3aUMOIIPOBEPKHU;

* COOTHOCHUTH PEAJIbHBIE U TUIAHUPYEMBIE PE3yIbTaThl HHIMBU1YaIbHOWOOPA30BATEIbHON NEATEIBHOCTU U J€NATh BHIBOJBL

* IPMHUMATh PEIICHUE B y4€OHO! CUTYalluUd U HECTHU 332 HET'O OTBETCTBEHHOCTH;

* CaMOCTOSITEILHO OMPENEATh IPUUHUHBI CBOETO yCIieXa WM HeycleXa U HaXOAUThCIIOCOObI BBIXOJ1a U3 CUTYyalluu HEYyCIeXa;

* PETPOCIIEKTUBHO OMNPEIEATh, KaKue ACUCTBUS MO PElIeHUI0 y4eOHOM 3aJaud WM mapaMeTpbl 3TUX JEUCTBUM NpUBENU K
MOJIYYEHHIO UMEIOLIErocs MPOAYKTa y4eOHOM 1eITebHOCTH;

* IEMOHCTPUPOBATh MPUEMBI PErySLUM TCUXO(PU3HOIOTUYECKUX/IMOIIMOHANIBHBIX COCTOSSHUM g JOCTIKeHus 3¢ dexra
yCIOKOEHUs (YyCTpaHEHUs 3MOLMOHAIBHOW HampsuKEHHOCTH), d(Ppdexra BoccTaHOBIEHUS (OcinabiieHus MPOSBICHUM YTOMIIEHUS),
s dekra akTUBU3aIMH (TTOBBIMICHUS TICUX0()U3NOIOTHYECKOUPEAKTUBHOCTH).

IMo3naBaTesbHbIE YV ]|

OOyyaromuiicss MOJIYYUT BO3MOKHOCTD JUIsl (POPMHUPOBAHUS CIEAYIOUUX MOo3HaBaTenbHbIX Y Y /. 1. YMeHue onpenensite NOHSITHS,
co3faBaTh O0OOIIEHUS, YCTAHABIMBATH AHAJIOTUH, KIAaCCU(PHUIMPOBATH, CAMOCTOSITENIbHO BHIOUPATh OCHOBAHMS M KPUTEPHUH JIJIS
KjIaccu(uKaly, YCTaHABIUBATh TNPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE pPACCYKIEHUE, YMO3aKIIOYeHUE
(MHIYKTUBHOE, NEeAYKTUBHOE, [0 aHAJIOTHH) U JIeJaTh BBIBOJbL. OOyJaroONIuics CMOXKET:

* moAOUpaTh CIOBA, COMOAUYNHEHHBIE KIIOYEBOMY CIIOBY, OMPEACIISIONINE €T0 MPU3HAKU U CBOMCTBA;

* BBICTPAWBATh JIOTHYECKYIO IICTIOYKY, COCTOSIIYI0 M3 KIIOYEBOTO CJIOBA MCOIMOMIYMHEHHBIX EMY CIIOB,;

* BBIACIATH OOIIMK MPHW3HAK ABYX HJIM HECKOJIBKHX TPEIMETOB WJIHM SBICHUN MOOBSCHATH HX CXOJCTBO;

* 00BEAWHATH TPEIMETHl W SIBICHUS B TPYIIBI 1O ONPEISIEHHBIM IpH3HAKaM,CPaBHUBATH, KIACCUPHUITUPOBATH M 00001IaTh
(baKThI U SBJICHHUS;

* BBIJICIIATH SIBJICHUE U3 00IIEro psija Ipyrux siBICHHM,

* OMpeneNsATh 00CTOSTEIBCTBA, KOTOPHIE MPEAIICCTBOBAIA BO3HHKHOBEHUIO CBSI3M MEXAY SIBICHUSMH, U3 ITUX OOCTOSITENHCTB
BBIJICNIATH ONPENETSIONINE, CIOCOOHBICOBITh TPUYMHON JAHHOTO SIBICHHUS, BBISBIISTH IPUYUHBI U CJICACTBUS SBICHUMN;

* CTPOWTH PACCYXIACHHUE OT OONTUX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHHSM U OT YACTHBIX SIBIICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH PACCYXKICHHE Ha OCHOBE CPABHECHHMS MIPEAMETOB U SIBJICHHUM, BBIICIISS TPUITOM OOIIHE MPU3HAKHY;

* U3J1araTh MOJYYCHHYIO HHGOPMAIIHIO, MHTEPIPETUPYS €€ B KOHTEKCTE pelraeMon3aaadn;

* CaMOCTOSITENIPHO YKa3blBaTh Ha HH(POPMAIHIO, HYKIAIONIYIOCS B TPOBEpPKE, NpemiaraTh W NPUMEHITh CIHOCO0 TPOBEPKHU
JIOCTOBEPHOCTH UH(POPMAIUH;

* BepOaIM30BaTh YMOIMOHATFHOE BIICYATICHUE, OKAa3aHHOE HA HETO UCTOYHUKOM;



* OOBSICHSATH SIBICHHMS, IPOLIECCHI, CBSI3U U OTHOLIEHUS, BBISABIISIEMbIE B XO/I€ TO3HABATEIILHOM U UCCIIEI0BATEIBCKON IEATEIbHOCTH
(mpuBOIUTH OOBSICHEHHE C U3MEHEHUEM (POPMBI MPEACTABICHUS; OOBICHATh, JETANU3UPYd WM 00001as; oObACHATh C 3alaHHON
TOYKH 3pEHUS);

* BBIABJIATH U HA3bIBaTh NMPUUYUHBI COOBITHS, SIBJICHUSA, B TOM YHCJE BO3MOXKHbIE/HauOoJiee BEPOATHBIE MPUYMHBI, BOZMOXHBIE
MOCJIEICTBUSA 3aJaHHON IPUYHMHBI, CAMOCTOATEIBHO OCYILECTBIISASI IPUUMHHO-CIICICTBEHHbIN aHAIN3;

* Jle7aTh BBIBOJ Ha OCHOBE KPUTHUYECKOI'0 aHAJIN3a Pa3HbIX TOUYEK 3PEHHUs, MOATBEPKIaTh BbIBOJ COOCTBEHHOW apryMeHTaIlMel Win
CaMOCTOSITEIILHO MOJYyYEHHBIMU JaHHBIMU.

2 . YMeHue co3gaBaTh, NPUMEHATh W NPeoOpa3oBbIBATh 3HAKM M CHUMBOJIBI, MOJEIM M CXEMbl Uil pElIeHUs Y4YeOHbIX U
II03HABATEIbHBIX 3a/1a4. OOy4arOIUNACs CMOXKET:

* 0003Ha4YaTh CHMBOJIOM M 3HAKOM IPEJAMET W/UITU SIBJICHUE;

* ONpeneNsATh JIOTMUECKHE CBSI3M MEXIY MpeJAMEeTaMH W/WIM SIBICHUAMH, 0003HA4yaTh JTaHHBIC JIOTUYECKUE CBSI3M C MOMOUIBIO
3HAaKOB B CXEME;

* co371aBaTh aOCTPAKTHBIN WM pealbHbIN 00pa3 NpeaMeTa U/UiK SIBJICHUS;

* CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBUH 3aJlauM U/WUJIH criocoba e€ peleHus;

* co3aaBaTh BepOasibHbIE, BEIIECTBEHHbIE U MH(MOPMAIMOHHBIE MOJENU C BBIIECIECHUEM CYILECTBEHHBIX XapaKTEPUCTUK OOBEKTa
JUI OTPEJICNIEHUs CII0Cc00a pelIeHns 3a/1a4l B COOTBETCTBUU C CUTYalUEH;

* MpeoOPa30BBIBATH MOJIEIH C LIEJIBIO BBISBICHUS OOIIMX 3aKOHOB, ONPEIETSIONIMX TAHHYIO TPEAMETHYIO 00J1aCTh;

* TMEPEeBOJUTH CIOXKHYIO IO COCTaBy (MHOTOACTIEKTHYI0) HH(POPMAITUIO U3 TpapuUIecKoro win (popMaarn30BaHHOTO (CUMBOJIBHOTO)
MIPE/ICTaBICHUS BTEKCTOBOE 1 HA00OPOT;

* CTPOUTH CXEMY, AITOPUTM JIEUCTBUS, UCIIPABIATh UM BOCCTAHABIMBATh HEU3BECTHBIM PaHEE AJITOPUTM HA OCHOBE MMEIOIIETOCS
3HaHMs 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS aJITOPUTM;

* CTPOUTH JOKA3aTENbCTBO: MPSMOE, KOCBEHHOE, OT MPOTUBHOTO;

* AHATM3HPOBATH/pedIEKCHUPOBATH OMBIT Pa3pabOTKU W peaTu3alui  y4eOHOrOo TMPOEKTa, HWCCICAOBaHHS (TEOPETHUECKOTO,
SMIIUPUYECKOT0) HA OCHOBE MPEIJIOKCHHOW MPOOJIEMHOW CUTYyallMH, MOCTABICHHOW IENM W/WIW 3aJaHHBIX KPUTEPUEB OICHKHU
MPOyKTa/pe3ynbTara.

3 CmpicaoBoe ureHre. OOyJaromMIACs CMOXKET:

* HAXOJUTh B TEKCTE TpeOyeMyro MHPOpMaIUIO (B COOTBETCTBUM C LIEJISAMHU CBOCHIEATEILHOCTH);

* OPUEHTUPOBATHCA B COACPKAHUU TEKCTA, MOHUMATh LIEIOCTHBIA CMBICI TEKCTa,CTPYKTYPUPOBAThH TEKCT;



* YCTaHABIMBATh B3aUMOCBSI3b ONMKMCAHHBIX B TEKCTE COOBITUH, SIBICHUH, MPOIECCOB;

* PE3IOMUPOBATH TJIABHYIO U0 TEKCTA;

* KPUTUYECKH OLICHUBATH COojiepKaHue U (opMy TEKCTa.

4. ®opMupoBaHHE W PA3BUTUE HSKOJOTMUYECKOTO MBIIUICHHS, YMEHHUE MPUMEHSTh €r0 B IO3HABAaTEJIbHOW, KOMMYHHKATHUBHOM,
COIMAIBLHOM TpaKTUKE U MpodecCUOHaANbHON opueHTanuu. O0yJYaromuiicss CMOXKET:

* OIIPENEIIATh CBOE OTHOILIEHUE K IPUPOAHOU CPELIE;

* QHAJM3UPOBATH BIUSHUE DKOJIOTHYECKUX (PAKTOPOB HA Cpely OOMTAHUS KUBBIX OPTraHU3MOB;

* IPOBOJAUTH NMPUUUHHBIN U BEPOATHOCTHBIN aHAIN3 KOJIOTUYECKUX CUTYAIlUH;

* IPOTHO3UPOBATH U3MEHEHHS CUTYAIlUH TIPU CMEHE JEHCTBUS OJHOTO (hakTopa HaJEHCTBUE IPYTroro GpakTopa;

* PacCIpOCTPAHSTH IKOJIOTUUECKNE 3HAHUS U yYaCTBOBATh B MPAKTUYECKUX JI€JIaX MO3aIUTE OKPYKAIOIIEH CPEeJIbl;

* BBIpaXkaTh CBOE OTHOIICHHE K IMPHUPOJIC Yepe3 PUCYHKH, COUMHEHHS, MOJCIIU,IIPOCKTHBIC pabOTHI.

5. Pa3zBuTHe MOTHMBAaIMM K OBJQJCHUIO KYJBTYpOH aKTUBHOI'O MCIIOJIB30BAHUS CJOBApe W JAPYrUX TOUCKOBBIX CHCTEM.
OOyyarouuincs CMOXeT:

* OMpeeNsATh He0OXOAMMbIE KITFOUEBbIE TOMCKOBBIE CJIOBA U 3aIIPOCHI;

* OCYUIECTBIIATh B3aUMOJEHCTBHE C JIEKTPOHHBIMU TOMCKOBBIMH CUCTEMAMHU,CIOBAPSIMHU;

* (QopMHpOBATh MHOKECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX UCTOYHUKOB ISl OOBEKTUBHU3ALIUN PE3YIIHTATOB MTOMCKA;

* COOTHOCUTH IOJYYEHHBIE pE3yJbTaThl IIOMCKA CO CBOEH JIESITENbHOCTBIO.

KommyHnukatuBubie Y'Y /|

1. VYwmeHuwe opraHu3OBHIBaTH y4e€OHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIHHOCTh C YUUTEJIEM M CBEPCTHHKAMHU; pabOTaTh
WHIUBUIYaIbHO W B TPYIIE: HAXOJUTh 00IIee pelieHrne U paspeniaTh KOH(MIUKTH HA OCHOBE COTJIACOBAHMS TMO3WIMNA M y4uéTa
HMHTEPECOB; (OPMYIMPOBATH, APTYMEHTUPOBATHh U OTCTaNBaTh CBOE MHEeHHE. O0yUarOMMIACS CMOXKET:

* OINPEIETATh BO3MOXKHBIE POJIM B COBMECTHOM JI€ATEIILHOCTH;

* UTpaTh ONPEACIEHHYIO POJIb B COBMECTHOM AEATEIbHOCTH;

* MPUHUMATH MO3UIINIO COOECETHNKA, ITOHUMAsI TTO3UIMIO IPYTOTr0, pa3inyaTh B €rOPEYN: MHCHHUE (TOYKY 3PEHUS), TOKA3aATEIHCTBO
(aprymeHTsbl), (aKThl; TUIIOTE3bI, AKCUOMBI, TEOPUH;

* OIpEENsATh CBOU AEUCTBUS U IEUCTBUS MApTHEPA, KOTOPhIE CITIOCOOCTBOBAIN MIUIIPENATCTBOBAIN POYKTUBHON KOMMYHUKAIINY;
* CTpPOUTH MO3UTUBHBIC OTHONIIEHUS B Mpoliecce yueOHOM U MO3HABATEIbHON JIEATEIbHOCTH;

* KOPPEKTHO M apryMEHTUPOBAHHO OTCTaMBAaTh CBOI TOYKY 3pEHHUS, B JIUCKYCCUU YMETh BBIIBUTaTh KOHTPAPIYMEHTHI,



nepedpa3zupoBaTh CBOIO MBICIIb (BJIaJICHHE MEXaHU3MOM HKBUBAJICHTHBIX 3aMEH );

* KPUTUUYECKH OTHOCUTHLCS K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM MPU3HABATH OIITMOOYHOCTh CBOEI'0 MHEHUS (€CJIM OHO TaKOBO)
U KOPPEKTUPOBATH €T0;

* MpeJiaraTh albTePHATUBHOE PElICHUE B KOH(MIUKTHOW CUTYAINH;

* BBIJICTIATH OOIIYIO TOUKY 3PEHUS B IUCKYCCUU;

* JIOTOBapWBAThCS O MIpaBUJIAX M BOIPOCAX JJIsi 0OCY>KJEHUSI B COOTBETCTBUM C TIOCTaBICHHOM Iepe] IPYIINON 3a1auei;

* OPraHU30BbIBaTh Y4€OHOE B3aMMOJICHCTBHE B TpyIIe (ONMpeaessiTh OOIIMe IEIH, pacrpeessaTh PoJiv, JOTOBapUBATHCA APYT C
JIPYTOM U T. 11.);

* YCTpaHATh B paMKax Juajora pas3pbiBBl B KOMMYHHUKAIUU, OOYCJIOBJIICHHBIE HEMTOHUMAHHEM/HETIPUSITHEM CO CTOPOHBI
co0eceHUKA 3a7a4u, (POPMBI UK COIEPKAHUS TUATIOTa.

2. YMEeHHUE OCO3HAaHHO HCIIOJIb30BaTh PEUYEBbIE CPEJICTBA B COOTBETCTBUU C 3ajaueii KOMMYHUKAIIUU JJISI BBIPAYKEHUSI CBOMX YYBCTB,
MBICJIEHl W TMOTPEOHOCTEH IS IUIAHUPOBAHUS M PETYJAIUU CBOEH ACATEIbHOCTH, BIJIAJICHUE YCTHOW W THCHMEHHON peublo,
MOHOJIOTUYECKON KOHTEKCTHON peubto. O0yJaronuicscMOKeT:

* OMpENeNsATh 3a/1a4y KOMMYHHUKAIIMU U B COOTBETCTBUH C HEM OTOMPATh peUeBbIe CPEICTBA;

* OTOMPATh U UCIOIB30BATh PEUYEBHIE CPEICTBA B MPOIIECCE KOMMYHHUKAIIMU CIPYTUMU JIIOJIbMU (AUAJIOT B Mape, B MaJIOi rpyIine u
T. 1.);

* TPEACTaBISATh B YCTHOW WM THUCBMEHHOM (opMe pa3BEPHYTHIM IJIaHCOOCTBEHHOM JEATEIIBHOCTH,

* coOJI0OaTh HOPMBI MyOJUYHOW pPEeYH, perjiaMeHT B MOHOJIOTE€ U JMCKYCCHUM BCOOTBETCTBHHM C KOMMYHHUKATHBHOM 3ajaueii;

* BBICKa3bIBaTh U 0OOCHOBHIBATH MHEHHE (CYXICHHE) U 3allpallluBaTh MHEHUETIAPTHEPA B paMKaX JUajora;

* MPUHUMATD PEIICHNUE B XOJIE AUAJIOTA U COTJIACOBBIBAThH €T0 C COOECETHUKOM;

* CO3/1aBaTh MUCHhMEHHBIC KIUIIMPOBAHHbBIE U OPUTHHAIBHBIE TEKCTHI C UCTIOJIb30BAHUEM HEOOXOIUMBIX PEYEBBIX CPEJICTB;

* UCIOJIb30BaTh BepOaJbHbBIE CPENICTBA (CPEACTBA JIOTHUECKOUM CBSI3U) JUTSl BBIJICTICHUSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUIICHHUS;

* HCMOJB30BaTh HEBEpOANbHBIE CPEACTBA WJIM HATVISIHBIE MAaTepUaibl, MOJATOTOBJICHHBIE/ OTOOpAaHHBIE TOJ PYKOBOJCTBOM
YUUTEIS;

* JlenaTh OLEHOYHBIM BBIBOJ O JOCTMIKEHUHM LEJIH KOMMYHMKAIIMM HEMOCPEACTBEHHO ITOCJE 3aBEPLICHHS KOMMYHUKATHBHOTO
KOHTaKTa U 00OCHOBBIBATH €r0.

3. ®opmupoBaHWE W PAa3BUTHE KOMIETEHTHOCTH B 00JIACTH WCTIOIB30BaHMS WH()OPMAIIMOHHO -KOMMYHHUKAITMOHHBIX TEXHOJIOTHI
(manee — UKT).O0yuaromuiicss CMOXeT:



* IEeJCHANpPaBIE€HHO MCKAaTh U MCHOJb30BaTh HH(POPMALIMOHHBIE PECYPChI, HEOOXOAUMBIE ISl PEIICHUS YYEOHBIX U MPAKTHUYECKUX
3axad, ¢ momousro cpenctslKT;

* BBIOHMpaTh, CTPOUTb M HCIOJB30BaTh aJEKBATHYIO HH()OPMAIMOHHYIO MOJENb [Jisi MepeJadyd CBOUX MbICIEH CpelCTBaMU
€CTECTBEHHBIX U (DOPMAJIbHBIX SI3bIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHHKAIUU;

*  BBLICNATh HHPOPMALIMOHHBIN aCIEKT 3a/1a4, ONepUPOBATh JAHHBIMU, UCTIOIB30BAaTh MOJIENb PELICHUS 3a]1auH;

* HCMOJb30BaTh KOMITBIOTEPHBIE TEXHOJOTUU (BKJIIOYAsh BHIOOpP aJE€KBATHBIX 3aJ1ay€ MHCTPYMEHTAIBHBIX MPOrPaAMMHO-ANMNapaTHBIX
CPEIICTB M CEpPBHMCOB) JJisi pelIeHUs MHPOPMALUMOHHBIX M KOMMYHUKAI[MOHHBIX YYEOHBIX 3a/auy, B TOM YHCIE: BBIUYHUCICHUE,
HamnuCcaHue MUCEM, COUMHEHNUH, 10KIa10B, pehepaToB, CO3AaHUE IPE3CHTALMN U Ap.;

* HCTOJIb30BaTh HH(OPMAIUIO C YYETOM ITUUECKUX U MTPABOBBIX HOPM;

* co3/laBaTh MH(OPMAIMOHHBIE PECYpChl Pa3HOTO TUNA W JJIA Pa3HbIX AYJUTOPUH, COOI0aTh MH(GOPMAIIMOHHYIO TUTHEHY U
npaBuia MHGOPMaLIMOHHOMOE3011aCHOCTH.

Il. Conep:xkanmne yueOHOro npeamera
(mpakTH4YecKasi 4acTh Y4eOHOro CoAep:KaHHMs MpeaAMeTa YCHJIeHA MaTepHaIbHO-TeXHHMYecKoii 0a30ii meHTpa «Touka
POCTa», MCNOJIB3yEeMOr0lIsl pealu3aluu 00pa3oBaTebHBIX MPOrPaMM B PAMKAaX NpenoaaBaHus PU3uKu)

du3uka u pusnvecKkre MeToaAbl U3Y4eHUS PUPOIAbI

dusnka — Hayka o npupoje. Habmonenue u onucanue Gpuznueckux seiaeHni. usznueckue mpuoopbl. Pu3nuecKne BEIMUUHBI U X

n3Mepenue. [lorpemnocTu n3MepeHui.

MexnyHapoaHas cucteMa eauHul. Hayunbeiii meton no3Hanus. ®uzndecknii SKCIEPUMEHT U

dusnueckas teopusi. Hayka u Texnuka.

JdemoHcTpanum (c ucnojib3oBanueMm odopynoBanusi «Touka pocra») Habmonenne ¢uznyueckux siBIeHU:  CBOOOIHOTO
naJICHUs TET, KoJIeOaHUIMAasI THHKA,

MPUTSXKEHHUE CTAJIBHOIO IIapa MarHUTOM, CBEUCHUE HUTH JJIEKTPUUECKOW JIAMIIBI.

Du3nYeCKUEnpruOOpHI.

JlabopaTopHbie padoThl U ONBITHI (€ HCIMOJAb30BaHHEeM 000pynoBaHus «Touka pocrtay) OnpencaeHUe EHBI ICJICHUS Kbl

MU3MEPUTENBHOTO Mpudopa. M3aMepenue nnHbL.



N3mepenue obbema KUAKOCTU U TBEPAOTo Tena. MaMepeHue temmnepaTyphl.

Mexanuyeckue siBJICHUA

Kunemaruka /[luHamuka

3aKOHBI COXpaHEHMs UMITYJIbCa U MEXaHUYECKOM dHepruu MexaHnueckue KojieO0aHus U BOJIHbI

Mexannyeckoe nBuxeHue. OTHOCUTENIBHOCTh JBMKEeHUs. Cuctema orcuera. Tpaekropus. IlyTte. IIpsimonunHeliHOoe paBHOMEpPHOE
nBrkeHrne. CKOpOCTbPAaBHOMEPHOTO MPSMOJUHENHOTO ABMKEHUA. METOAbI UBMEPEHUS PACCTOSIHUSA, BDEMEHU U CKOPOCTH.
HepaBHomepHoe aBmkeHne. MraoBeHHasi CKOpOCTh. Y ckopeHue. PaBHoyckopeHnHoe aBuxenne. CBoOoaHoe najgenue Ten. ['paduku
3aBUCUMOCTHU MYTHU U CKOPOCTU OT BPEMEHHU.

PaBHOMEpHOE ABMKEHUE 1O OKpYKHOCTH. [leproa u wactora oopamenus. SABnenue nnepuun. [leppoiii 3akon Herorona. Macca
tena. [InmoTHOCTh BemecTBa. MeTonbl H3MEPEHUS MACChl U TNIOTHOCTH.

B3aumopetictaue ten. Cuna. [IpaBumno ciuoxenus cui.Cumna ynpyroctd. MeToibl U3MEpEeHUS CUIIBI.

Bropoii 3akon Hetorona. Tperuit 3akoH HeroToHa.

Cuna TsxkecTH. 3aKOH BCEMUPHOro TAroteHus. MckyccTBeHHble cnyTHUKH 3eMiu. Bec tena. HeBecomocTs. I'eonieHTprueckas u
reJIMOLIEHTpUYECKas cucteMbl Mupa. Cuiia TpeHusl.

MoMeHT cuiibl. Y Ccla0BUsl paBHOBeCHS pbidara. LIeHTp TsbkecTu Tena. Y clioBUsipaBHOBECHUS TEIL.

NMnynbe. 3aKOH COXpaHEHUs! UMITYJIbca. PeakTHBHOE IBH>KEHUE.

Pabora. MomHuocte. Kunetudeckas »sHeprus. IloTeHnumanpHas »SHEPrUs B3aWMMOJCHCTBYIONIUX TeJ. 3aKOH COXpaHCHUS
MexaHuuyeckoi sHepruu. IIpocteie Mexanm3mbl. KoadduimeHt mone3Horo naercTBus. MeToabl M3MEpPEHUs SHEPruu, paboThl U
MOIIHOCTH.

Hanenune. AtmocdepHoe aaBienrne. Meronbl usmepeHus nasinenus. 3akonllackans. ['mapaBnuueckre MamuHbl. 3aK0H ApXuMmena.
VYcnoBue naBaHus TeN.

Mexanndeckue konebanus. [lepmon, dacrora m ammuurtyna konebanuid. Ilepuon koneOaHmii MaTEMaTHYECKOTO M MPYKUHHOTO
MAasITHUKOB.

Mexanudeckue BOJIHbBI. [[TMHA BOJIHBI. 3BYK.

JdemoncTpanuu (¢ wucnoiab3oBaHueM oOopyaoBanusi «Touka pocrta») PaBHOMepHOEe TPSIMONHMHEHHOE JBH)KCHHE.
OTHOCHUTENBHOCTD ABUKECHUSA. PABHOYCKOPEHHOE IBUKEHHUE.

Hanpagnenne ckopocT npy paBHOMEPHOM JIBUKEHHUH IO OKPYKHOCTU. SIBIIeHNE nHepuuu. B3anmonencTeue Te.

3aBUCHUMOCTb CHUJIBI YIPYTOCTH OT Ae(OpMalK MPYKUHBI.



Cnoxenne cun. Cuna tpenus. Bropoii 3akon Herotona. Tpernii 3akon Herorona. HeBecomocCTs.

3aKOH COXpaHEHHUs UMITyJIbCa. PEaKTUBHOE IBUKEHHUE.

W3MmeHeHue SHeprum Tena npyu coBepiieHuu padoTel. [IpeBpalieHnss MeEXaHU4eCKOMIHEPTUH U3 OJJHOM (POPMBI B APYTYIO.
3aBUCUMOCTb J1aBJICHUS TBEPJOTO TeJIa Ha OMOPY OT AEHCTBYIOLIEH CUJIbI UILTOMIAAU onopbl. OOHapykeHue aTMOCc(hepHOro
JABJICHUS.

N3mepenue atmochepHOro aaBieHust 0apoMeTpoM - aHepouomM.3akoH [lackans.

I'mapaBnuueckuii npecc.3akoH Apxumena.

[Ipocthie MexaHnu3Mbl. Mexannuyeckue Kojaebanusi. MexaHuueckue BOJIHBI.

3BYKOBBIE KOJIEOaHUSI.

VYcoBus pacipoOCTpaHEHUS 3BYKa.



JlaGopaTopHple paGoThl W _ONLITEI (¢ HCHOAb30BaHHeM o0opyaoBanus «Touka pocrtay)
N3mepenne CKopocT paBHOMEPHOIO IBUKEHUS.

N3ydeHne 3aBUCUMOCTH IyTH OT BPEMEHM IPU PAaBHOMEPHOM W PAaBHOYCKOPEHHOM JBHKCHUH
N3Mmepenne ycKkopeHus NpsIMOIMHENHOIO paBHOYCKOPEHHOTIOABIKEHUSA. I3MepeHne Macesl.
N3mepenue minoTHOCTH TBEpAOTO Tena. U3mepenne

IJIOTHOCTH JKUJIKOCTH.

N3mepenue cuibl JUHAMOMETPOM.

CnoxeHue cuJl, HallpaBJIEHHBIX BIOJIb OJHON MpsAMOoi. CiioKeHue cuil,

HaIIPaBJICHHBIX MO YTJIOM.

HccnenoBanne 3aBUCUMOCTH CUJIBI TSKECTH OT MACChI TEA.

HccnenoBanne 3aBUCHUMOCTH CWJBl  YIPYTOCTH OT YIJIMHEHHUS TpyXHUHbL3MepeHue
KECTKOCTH MPYKUHBI.

HccnenoBanue cuibl TpEHUS! CKOJIbKEHUA. M3Mepenue koappuimenta TpeHUs CKOJIbKEHUS.
UccnenoBanue ycinoBui paBHOBeCHs peryara. Haxoxaenue

LEHTpPA TSHKECTH MIIOCKOTO Tena. Beruncienue KII/]

HAKJIOHHOM IJIOCKOCTH.

N3mepeHne KHNHETHYECKOW SHEPTUH TENA.

N3mepenune n3mMeHeHns IoOTeHIMalbHOM SHepruu Tena. Usmepenue

MOIIHOCTH.

Nsmepenne apxumenoBou cuiibl. M3yueHne yciaoBum

IJIABAHUS TEJL.

N3yyenue 3aBUCUMOCTH TIEPHOJIa KOJIeOaHU MasiTHUKA OT JJIMHBI HUTH. MI3Mepenue yckopeHus
CBOOOTHOTO MAJICHHUS C IOMOIIbIO MasiTHUKA.

N3ydeHne 3aBUCUMOCTH TIEpro/1a KoJieOaHuH Tpy3a Ha NMPYKKUHE OT MAacChl rpy3a. BeImycKHUK
HAY4YUTCS:

* pacro3HaBaTh MEXaHWYECKUE SIBJICHHS U OOBICHATH Ha OCHOBE MMEIOIIMXCS 3HAHWW OCHOBHBIC
CBOWCTBA WJIM YCJIOBUS IIPOTEKaHUs OTUX SBJICHUW: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE
NpSIMOJIMHEWHOE JBUKEHHE, CBOOOJHOE IMaJIeHUE TeJl, HEBECOMOCTb, PABHOMEPHOE JBUKEHHE IO
OKPY>KHOCTH, MHEPLUS, B3aUMOJICHCTBHE TEJI, IIepe1ada JaBICHUS TBEPABIMU TEIAMHU, KUIKOCTIMHU
U raszamu, atMoc(epHoe AaBlieHUE, IUIaBaHUE TeJl, PaBHOBECHE TBEPIBIX TeJ, KoyeOaTelbHOe
JBUYKEHHE, PE30HAHC, BOJTHOBOE IBUKCHUE;

* ONUCHIBATh H3YYECHHBIE CBOMCTBA TE€JI M MEXAHUYECKHUE SIBJICHHUS, MCHOJB3Yys (HU3NYECKue
BEJIMYMHBIL: IYyTh, CKOPOCThb, YCKOPEHHME, Macca Teja, IUIOTHOCTh BEIIECTBA, CWJIA, JABIICHUE,
UMITYJIbC Tella, KHUHETHYeCKas »JHEprusi, MNOTCHIHAIbHAs SHEpPrusi, MexaHuyeckas paborta,
MexaHndeckass MouHocTh, KIIJI mpocroromexanusma, cuiia TpEHHS, aMILIUTY/1a, IEPUOJ] U 4aCTOTa
KOJIeOaHUM, IJIMHA BOJIHBI U CKOPOCTh €€ pacnpoCTpaHEHHUs; TPU OMUCAHUH MPABUIBLHO TPAKTOBATh
(bU3UYECKHUIT CMBICIT UCTOJIb3yEMbIX BEIMUYHMH, UX 0003HAYEHUS U €IMHUIIBI U3MEPEHHUS], HAXOIUTh
(dhopmyIibl, CBA3BIBAIOIINE JaHHYIO (DU3UUYECKYIO BETMUMHY C APYTUMU BEJIMUUHAMY;

* QHAJM3HPOBATH CBOMCTBA TEJ, MEXAHWYECKHUE SIBIICHHS W MPOIECCHI, UCHONB3YS (hU3NUYECKUe
3aKOHbl W NPUHLMIBL: 3aKOH COXPAHEHHsS DJHEPIHM, 3aKOH BCEMHUPHOIO TATOTEHHS,



paBHoxelcTByomas cuna, |, Il u 11l 3akonsr HeroToHa, 3aKk0H coXxpaHeHUs UMITYJIbca, 3aKOH ['yka,
3akoH [lackans, 3akOH ApXHMena; MpU 3TOM pas3jinyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €T0
MaTEeMaTUYECKOE BbIPAKEHUE;
* pa3auyaTh OCHOBHBIE TMPU3HAKK HU3YYEHHBIX (U3UUECKHMX MOJENE: MarepuaibHas TOYKa,
VMHEpLMAIbHAs CUCTEMA OTCUYETA;
* pemaTh 3a/Jaud, UCHOJB3Yys (PU3MUYECKUE 3aKOHBI (3aKOH COXpaHEHUs YHEPruH,3aKOH
BCEMHUPHOTO TATOTEHUsA, npuHuun cyneprnozuuuu cui, |, Il u Il 3akonsiHeioTOHA, 3aK0H
COXpaHEHMsI UMIyJbca, 3akoH ['yka, 3akoH [lackans, 3akoHApxumesna) u GopMyIbl,
CBsI3bIBaIOIINE (PU3HUECKHE BEIMYMHBI (IIyTh, CKOPOCTh, yCKOPEHUE, Macca Tena, MIOTHOCTb
BEIIECTBA, CUJIA, JIABJIEHUE, UMITYJIbC Tejla,KHHEeTUYecKas SHEPrus, MOTEHIIMAJIbHAS
SHEPrus, MeXaHu4yecKas pabora,Mmexanuveckas MomHocTh, KIIJI mpoctoro mexanusma,
CUJIa TPEHMSI CKOJIbKEHUS,aMILTUTY 1A, nepuoj " yacToTa KosieOaHMid, IJMHa
BOJIHBI U CKOpPOCThEEPacHpOCTPAHECHHsI): HA OCHOBE aHaliM3a YCJOBUS 3a/Ja4d BBIICIAThH
bu3nYecKueBeTUYMHBI U (POPMYITbI, HEOOXOAUMBIE JIJIsl €€ pelIeHus], U IPOBOJAUTH PACUETHI.
Buvinycknuk noayuum 603mMO4CHOCMb HAYYUMbCAL:
* UCNONIL306aAMb 3HAHUAL O MEXAHUYECKUX ABNEHUAX 8 NOBCEOHEGHOU MHCU3HU Oas obecnedenusl
bezonacnocmu npu obpawjenuy ¢ npudoOpamu U MexXHUYeCKUMU yCmpoucmeamu, 0s COXPaAHeHUs
300p08bsL U COONOOEHUST HOPM IKOJIO2ULECKO20 NOBEOeHUsL 8 OKpYcalowell cpeoe;
* NpuUBOOUMb NpuMepvl NPAKMUYECKO20 UCHONb308AHUA (DUIUYECKUX 3HAHUL O MEXAHUYeCKUx
AGNEHUAX U  QUBUYECKUX 3AKOHAX, UCNOIb308AHUSL BO300HOGNAEMbIX UCMOYHUKOS OIHEpIUl;
IKOJI02UYECKUX NOCIe0CMBULL UCCIEO08AHUSL KOCMUYECKO20 NPOCMPAHCMEA,
* paziuuams epaHuybl NPUMEHUMOCU QUIUYECKUX 3AKOHO8, NOHUMAMb 6ceobwull xapakmep
QyHOaMeHmManbHbIX 3AKOHO8 (3AKOH COXPAHEHUSl MEeXAHUYeCKOU JIHep2uu, 3aKOH COXPAHeHUs.
UMNYIbCA, 3aKOH CEMUPHO20 MA2OMEHUS) U O2PAHUYEHHOCb UCNONIb308AHUS YACHHbBIX 3AKOHOG
(3axon I'yka, 3axon Apxumeoa u op.);
* Npuémam Noucka u QOopMyIuUposKU OO0KA3AMeNbCme GblOGUHYMbIX 2UNOME3 U MeopemuiecKux
86160008 HA OCHOBE IMNUPUUECKU YCIMAHOBLEHHbIX PaKmos,

* HAX00UMb A0EK8AMHYI0 NPEONIOINHCEHHOU 3a0aue PuU3U1ecKyro Mooelb, papeuams npooiemy Ha
OCHOB€ UMEIOWUXCS 3HAHUL NO MEXAHUKEe C UCNONb308AHUEM MAMEeMamuiecko2o annapamd,
OYEeHUBAMb PealbHOCb NOJYYeHHO20 3HAYeHUADUIUUECKOU 8eTUYUHDL.

MougekyasipHast GU3NMKa U TEPMOAMHAMHMKA

Ctpoenue 1 CBOMCTBA BelleCTB TeIIOBbIC SIBICHUS

Crpoenue BemnjecTBa. TemnoBoe JBMYKEHHE aTOMOB M MOJIEKYJI. BpOYHOBCKOE JBUXKEHUE.
Hudbdys3usa. BzaumopeiicTBre yacTull BemecTBa. MoaeIn CTPOCHHS ra30B, KHIKOCTEH M TBEPABIX
TeJ U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE TUXMO/ICIICH.

TennoBoe aBuxkenue. TemnoBoe paBHoBecue. TemnepaTtypa u ee usmepeHue. CBsa3b TeMIIEpaTypbl
CO CpeHEN CKOPOCTHIO TEMIOBOTO XaOTUYECKOT0 JBMKEHUS yacTull. BHyTpenHsis sneprusi. Pabora
U TerJionepenadya Kak crnocoObl U3MEHEHUs BHYTPEHHEH sHepruu Tena. Buawl temnornepenayu:
TEIUIONPOBOIHOCTh, KOHBEKLMS, U3lydeHHe. KoaumuecTBO TEmnoThl. YIelbHAs TEMIOEMKOCTb.
3aKOH COXpPaHEHUS YHEPTUU B TEIUIOBBIX MPOIECCAX.

Ucnapenne n xoHneHcauus. HacelmenHbi map. Bnaxxocts Bo3znyxa. Kumenue. 3aBHCHUMOCTB



TeMIIepaTypbl KAIICHU OT HaBieHusd. [lnaBienue u kpuctaumsanus. Y ejbHas TENI0Ta [1JIaBICHUS
U 1napooOpa3oBaHus. YJenbHas TEIUIOTa cropaHus. Pacdyer KoJuMyecTBa TEIUIOTHI MpPH
TEII000MEeHeE.

[TpuHMnel pa®oThl TEIOBBIX ABUrarenei. [lapoBas TypOuna. J[BUrareab BHyTPEHHErO CrOpaHusl.
Peaktupnbiii aBuratens. KIIJ[ temnoBoro nsurartens. OObsiCHEHHE YCTpOWCTBA W MPHUHIUIIA
JNEUCTBUS XOJIOAUIbHUKA.

[IpeoGpazoBanus JHEpPruu B TEIJIOBBIX MallluHaXx. DKOJIOTHYeCKHEe MpoOJIeMbl
HCIIOJIb30BAHUS TEIUIOBBIX MAILIVH.

[Jdemoncrpanuu (¢ ucnojb3oBanueM oOopynoBaHusi «Touka pocra») CKuMaeMoCTh Ta3oB.
Hubdy3us B razax M SKUAKOCTAX. Mojenb XaoTHYECKOro JABHKEHHUS MOJeKyl. Mojaenb
OpOYHOBCKOT'O JBHYKEHUS.

CoxpaHeHue oObeMa >KHMIKOCTH MpH u3MeHeHuu ¢(opmbl cocyna. ClierieHne CBHHIIOBBIX
HWIMHAPOB. [IpuHIMN AercTBUsA TEpMOMETpA.

W3meHeHne BHYTpEHHEH OSHEPruM Teja MpU COBEpPUICHUWH paboThl M MpH TeIIonepenaye.
TernnonpoBOAHOCTh pa3IMyHbIX MarepuanoB. KOHBEKIMs B KUIAKOCTAX M rasax. lemionepenada
IyTEM U3JIyYECHUS.

CpaBHeHUE yAENbHBIX TEIJIOEMKOCTEN pa3IMYHBIX BEIIECTB. SIBlIeHHE ncniapeHus. Kunenue Boapbl.
ITocTOAHCTBO TemIIepaTypbl KUIICHUS )KUIKOCTH. SIBIEHUS IUIABICHUS U KPUCTAILIIN3ALIMH.
W3mepenue BIaKHOCTH BO3AYyXa ICUXPOMETPOM WU TUTPOMETPOM. Y CTPOUCTBO YETHIPEXTAKTHOTO
JBUTaTeNsl BHYTPEHHETO CropaHusi. Y CTpOHCTBO MapoBON TypOUHbI



JlabopaTopHbie pa0doThl M _ONBITHI (C HCHOJb30BaHHEeM oOopyaoBanus «Touka
pocta») lccremoBanne W3MEHEHHS CO BPEMEHEM TEMIIepaTyphl OCTHIBAIOIICH BOJIBI.
N3yuenue sBneHus TtermmooOMeHa. M3MmepeHwe ynenpbHOW TEIIOEMKOCTH BEIIECTBA.
N3mepeHre BIaXHOCTH BO3AyXa.

HccnenoBanue 3aBUCUMOCTH 00beMa raza OT aBJICHUS MPU MTOCTOSTHHON TeMITepaType.
BBITyCKHUK HAYIUTCS:

* pacro3HaBaTh TEIUIOBBIC SIBIICHUS KM OOBSICHATh HAa OCHOBE HWMEIONIUXCS 3HAHWUM
OCHOBHBIC CBOWCTBA WJIM YCJIOBHSI NMPOTECKAHUS 3THUX SBICHWH: Muddy3us, u3MeHEHUE
o0béMa Ten mpHM HarpeBaHUW (OXJIaXKICHHWM), OOJbINAsS CKHUMAEMOCTh Ta30B, Majas
CKMMAEMOCTh JKUIKOCTEH U TBEPIABIX Tel; TEIUIOBOE paBHOBECHE, HCIIApEHUE,
KOHJCHCAITUS, TUIaBJICHUE, KPUCTAILTA3AINS, KUTICHUEe, BIAKHOCTh BO3IyXa, Pa3IMYHbBIC
CIIOCOOBI TEIIIONEepEIauH;

* OIMCHIBATh W3YYCHHBIC CBOWCTBA TEJ M TEILIOBBIC SIBICHHS, MCIIOIB3YS (hU3MYCCKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPCHHSS DJSHEPrHs, TeMIeparypa, yaeiabHas
TEIUIOEMKOCTh BEIIECTBA, YJC/IbHAS TEIIOTA IUTABJIICHHUS W MapooOpa30BaHUs, yIeabHas
TEIUIOTA CTOPAaHMS TOIUIMBA, KOA((HIIMEHT MOJIE3HOTO JNEHCTBUS TEIUIOBOTO JIBUTATEIs;
IPH ONHMCAHWH TPABWIIBHO TPAKTOBATh (PU3NYCCKUN CMBICT HCIIOIB3YEMBbIX BEIIMYHH, UX
0003HAYCHUSI W EAUHUIBI M3MEPEHUS, HAaXOJHUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO0 BEIMYMHY CAPYTUMU BEIMUUHAMU;

* AHAJIM3UPOBATh CBOWMCTBA TEJ, TEIUIOBBIC SBJIEHUS M TMPOIECCHI, HCIOJB3YS 3aKOH
COXpaHEHMs] DHEPruM; pa3IudaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M  €ro
MaTeMaTHYEeCKOE BhIPAKEHUE;

* pa3auvaTh OCHOBHBIC IPU3HAKU MOJIEJICH CTPOCHHMS Ta30B, KUIKOCTEH U TBEPABIXTEIL;

* pemiath 3aJla4d, HCIIONB3Ys 3aKOH COXPaHEHHS JSHEPruu B TEIUIOBBIX IIpolleccax,
dbopmysbl, CBA3BIBAIOIINE (U3UYSCKHE BEJIWYMHBI (KOJUYECTBO TEIJIOTHI, BHYTPCHHSS
SHEPIHs, TEMIIEpaTypa, yAeIbHas TEII0EMKOCTh BEIIECTBA, YASIbHAS TEIIOTA IIJIaBJICHHS
U TapooOpa3oBaHMsl, yACIbHAs TEIJIOTa CrOPAaHMS TOIUIMBA, KOA(DQUIIMEHT MOJIE3HOTO
JICHCTBUSL TEIJIOBOTO JBUTATENA): HAa OCHOBE aHaiIM3a YCJIOBHS 3aJaud BBIICIATH
¢usznueckre BEMUYUHBI U (POPMYIIBI, HEOOXOAUMBIE mJisi €€ pelieHUs, U TPOBOJUTH
pacy€Thl.

Buinyckuuk nonyuum 603mMoxicHoCcms HAyYUmuvCsi.

* UCNONBL308AMb 3HAHUSL O MENIOBbIX ABNIEHUSAX 8 NOBCEOHEBHOU JHCUZHU OJIs1 0OecnedeHus
bezonacHocmu npu oopaweHuu ¢ npubopamu U MeXHUYeCKUMU yCmpoucmeamu, OJis
COXpaHeHusi 300P08bsl U COONOOEHUS HOPM IKOJIO2UHLECKO20 NOBEOeHUsl 8 OKpYycarouell
cpede;  npusoOUMdv NpuMepvl  IKOJN02UYECKUX NOCAe0CmBUll pabomvl Osuecameliell
sHympenne2o ceopanus ([{BC), mennoswix u 2uopo31eKmpocmanyull;

* NpuU8OOUMb NPUMEPLL NPAKMULECKO20 UCHOIb308AHUS PUUYECKUX SHAHULL O MENIOBbIX
ABNEHUSIX,

* paznuuams  2paHuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOH08, NOHUMAmMb 6CeoOuull
xapakmep @QYHOAMEHMANbHBIX HU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUsl SHepeuu 8
MennoBblX NPoYeccax) U 02PaHuieHHOCHb UCHONb308AHUS YACMHBIX 3AKOHO8,



* npuémam noucka u QOpMYIUPOSKU OO0KA3AMENbCME BblOBUHYMbIX 2Unome3s U
meopemudecKux bl860008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHBIX (DaKmos,

* HAX0O0UMb A0EK8AMHYI0 NPEONIONCEHHOU 3adaye QU3UYeCKYI0 MOoOelb, paspeuianms
npoodnemy Ha OCHOGe UMEIOWUXCS 3HAHUL O Menjio8ulX sGNeHUsX C UCNOb308aAHUEM
Mamemamu4ecko2o annapama U OYeHU8amsv pealbHOCMb HOJYYEHHO20 3HAYEeHUs
@u3zuyeckou 8eIUUUHDL.

JJleKTPUYEeCKHEe U MATHUTHBIE SIBJICHUSA

DneKkTpuuecKkue sBIeHUs] MarHuTHBIC SIBJICHUS DJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI
Onrudeckue sABIEHUS

DNeKTpu3anus Tell. OIeKTpuyeckuid 3apsia. JIBa Buaa SIEKTPUYECKUX 3apsiiOB.
B3aumopelictBue 3apsA10B. 3aKOH COXPaHEHUS SJIEKTPUYECKOTO 3apsia.

DJeKTpruueckoe moJsie. JlecTBUE SIEKTPUUECKOTrO TMOJs Ha JJIEKTPUYECKHUE 3apsibl.
[TpoBOHMKH, TUAIEKTPUKHU U OTYITPOBOIHUKH.

[TocTOSIHHBIN ~ 2JIEKTPUYECKUM TOK. VICTOYHMKM MOCTOSHHOTO TOKa. JlencTrBus
anekTpudeckoro Toka. Cuia Toka. HampsikeHuwe. DIEKTPUUYECKOE COMPOTUBIICHUE.
DnekTpuueckas 1enb. 3akod Oma JiJ1d ydacTka snekTpudeckoit nenu. [locnenoBaTenbHoe
U TlapajuiesIbHOe COEMHEHUs] TPOBOJHUKOB. PaboTa M MOITHOCTH JIEKTPUYECKOTO TOKA.
3akoH J[xxoyns-Jlena. Hocurenu snekTpudyeckux 3apsa0B B METasIax.

OneiT Opcrena. MaruuTHoe mosie TOKa. B3anMoleilcTBUE MOCTOSSHHBIX MAarHUTOB.
MaruutHoe nosie 3eMiid. DIEeKTPOMAarHuT. J[elicTBUE MAarHUTHOIO IMOJS HA IPOBOJHUK C
TokoM. Cuna Ammepa. DJIeKTpOoABUTATENb. DIEKTPOMATrHUTHOE peJie. DIEKTPOMarHUTHasI
unaykuus. Oneitel @apanes. [Ipasuno JleHua. OnekrporenepaTop.

ITepemennslii Tok. Tpanchopmarop. Ilepenaya snekTpuyeckoit IHEPTUM HAPACCTOSTHHUE.
DNEeKTpOMAarHUTHBIE KoJieOaHUs. DIEKTPOMArHUTHBIE BOJIHBI M UX CBOMCTBAa. CKOPOCTH
pacrpOCTpaHEHUS AIEKTPOMArHUTHBIX BOJIH. [[pHHITUIIBI paiMOCBS3H U TEIEBUICHHUS.
CBeT - 2JEKTpOMAarHuTHas BOJIHA. BIUsSHHWE 3JEKTPOMArHUTHBIX W3JIYYEHUU Ha )KHBbIE
OpraHU3MBlI.

[IpssMonuHeliHOe pacnpocTpaHeHre cBeTta. OTpaxeHue M MPEIOMIICHHE CBeTa. 3aKOH
otpaxkeHus ceta. [lnockoe 3epkano. JIunza. @okycHoe paccTossHUE JTUH3BI. OnNTHYeCKas
cuia nuH3bl. ['11a3 kak ontuueckas cuctema. Onruueckue npuodopsl. Jlucnepeus cera.
Jdemonctpanuun (¢ ucmogn3oBanueM ob6opynoBanus «Touka pocTay)
Onektpuzauusi Tel. J[Ba poja SIEKTPUYECKHUX 3apsA/ioB. YCTPOMCTBO U JEHCTBHE
anekTpockona. IIpoBOJHUKM U M30AATOpPBL. DNeKTpu3alusi uepe3 BiausHue llepenoc
ANEKTPUYECKOr0  3apsAjia C OJHOro TejJa Ha  Jpyroe 3akOH  COXpPaHEHHS
ANEKTpUYECKOro 3apsja. MCTOYHMKH MOCTOSAHHOTO ToKa. COCTaBIIEHHE JIEKTPUUECKON
uenu. M3mepeHnne Cuibl TOKa aMIIepMETPOM.

HaGntoneHne mocTOSHCTBA CHUJIBI TOKa HA pPa3HbIX Y4yacTKaX HEPa3BETBICHHOMN
BJICKTPUYECKOM 1LIECTH.

N3mepenne cunbl TOKa B  PAa3BETBICHHOW JJIEKTpuuYeckonm 1nenu. HM3mepenue
HaIpsKEHUS] BOJIBTMETPOM.

N3ydyeHne 3aBUCUMOCTH 3JIEKTPUYECKOTO COMPOTHUBJIEHUS MPOBOJAHUKA OT €r0 JJINHBI,



IJIOIIAAM IIONEPEYHOr0 CEYEeHUs M Marepuana. Y IeJIbHOE CONpoTUBIEHHE. Peoctar u
Mara3uH COIPOTUBIICHUM.

N3Mmepenne Hanps>KeHU B MOCJIEA0BATEIBHON JIEKTPUUECKON LENU. 3aBUCUMOCTb CHJIbI
TOKAa OT HaNps>KEHUS HA yYacTKe deKTpudeckoi nenu. OnelT Ipcrena. MarautHoe nosue
TOKA.

JlercTBME MAarHUTHOrO IOJI HA NMPOBOAHUK C TOKOM. YCTPOWCTBO AJIEKTPOIABUIATEIS.
OnekrpoMarHutHas uHAyKuMs. [IpaBuno Jlenna. CaMonHayKuus.

ITony4yeHue nmepeMeHHOro ToKa Ipy BpallleHUY BUTKA B MArHUTHOM I10JIE. Y CTPOUCTBO
reHeparopa IoCTOSHHOIO TOKa.

Y CTponCTBO TeHepaTopa epeMEHHOr0 TOKA.

YcerpoiicTBo TpaHnchopmarTopa.

IIepenaya 351eKTpUUECKON DSHEPTUM.

DNeKTpOMarHUTHBIC KOJICOAHUSI.

CBoiiCTBa AEKTPOMArHUTHBIX BOJIH.

[TpuHIIMN KEecTBUS MUKPOPOHA U TPOMKOTOBOPUTETIS.

[IpuHUMIIBI paIUOCBS3H.

HUcrtounuku ceera.

[IpssMoMHENWHOE pacpoCTpaHEHUE CBETA. 3aKOH

OTpaXEHUs CBETA.

N300pakeHne B IIIOCKOM 3epKale.

[Ipenomnenue cBera.

Xon mydeit B coOuparomei JuH3e. Xo7

JIy4el B pacCEUBAIONIEH JIMH3E.

[TomyueHnue n300pakeHHI ¢ MOMOIIBIO JIMH3.

[TpuHIMI 1eCTBYS MPOSKIIMOHHOTO ammapara u goroariapara.

Monens riasa.

JHucniepcus 6emoro cBera.

[Tomy4yenue Genoro cBeTa Mpy CIOKEHUU CBETA Pa3HBIX I[BETOB.

JlabopaTopHbie padoThl M _ONBITHI (C HCHOJb30BaHUEeM oOopyaoBanus «Touka
pocta») HaOmioneHue sneKTpudecKoro B3auMojeicTBus Ten COOpKa SJIEKTPUYECKOMN
LENHU U U3MEPECHUE CUJIBI TOKA U HAIIPSIKCHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA B NMPOBOJHHUKE OT HANPSIKEHUS HA €ro KOHIAaX
[IPY MIOCTOSTHHOM COTPOTHUBJIEHUH.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA B JJIEKTPUYECKOW LEMH OT CONPOTUBIICHUSA PU
MMOCTOSIHHOM HAaNPSIKECHUHU.

N3ydenne nociienoBaTeabHOTO COEANHEHUS IPOBOJHUKOB

N3ydenne mapajuieIbHOTO COETMHEHNSI TPOBOJHUKOB

N3Mepenune conmpoTUBIIEHUE MTPU MOMOIIM aMIIEPMETPa U BOJIbTMETPA.

N3ydyeHne 3aBUCUMOCTH SJIEKTPUYECKOTIO CONPOTHUBJIEHUS MPOBOJAHUKA OT €r0 JJINHBI,
IJIONIAAM MOMEPEYHOI0 CEUYECHUsI U Marepualia. YIeJIbHOE CONpoTuBIeHUE. M3Mmepenue
paboThl U MOIIHOCTH SJEKTPUUECKOTO ToKa. M3yueHue B3auMMOJEUCTBUSA MOCTOSHHBIX



MAarHuTOB.

HccnenoBaHre MarHuTHOIO MOJISL INPSIMOrO IMPOBOJHMKA M KAaTyIIKM C TOKOM.
HccnenoBanue sBICHUSA HaMarHu4yuBaHUs Jkenesa. l3ydeHue npuHnuUna IeucTBUA
AJIEKTPOMAarHuTHOro pene. Mzyyenue neicTBUs MarHUTHOIO I10JIsL HA IIPOBOAHUK CTOKOM.
N3yyenue IIpUHIATIA JNEUCTBUS DJIEKTPOABUTATEIIS. N3yuenue SIBJICHUS
ANEKTPOMAarHUTHOW WHAYKUWU. W3yueHue mnpuHLMNA JAeHCTBUS TpaHchopmaTopa.
N3yyeHue sBiIeHUs paclpoOCTpaHEHUs CBETa.

HccnenoBanne 3aBUCUMOCTH yIjla OTpPaXCHUsA OT yIyla IajJeHus cBera. l3ydenue
CBOMCTB M300paxkeHUsT B IUIOCKOM 3epkane. VccienoBanue 3aBUCHUMOCTH —yria
OpesIOMIICHHsI OT yrjla nmajaeHus ceeta. Mzmepenue (pOKyCcHOro paccTosiHUS coOuparouiei
mun3bl. Tlonmydenue wu300pakeHHit ¢ momMomibio coOupatomieid auH3bl. HaOmonenue
SIBJICHUSI JUCIIEPCUM CBETA.

BrinyckHuk Hay4uuTCs:

* pacro3HaBaTh JJICKTPOMArHUTHBIC SIBICHUS U OOBACHITH Ha OCHOBE HMEIOIIMXCS
3HAHUKW OCHOBHBIE CBOWCTBA WJIM YCJIOBUS NPOTEKAHUS ITUX SIBICHUM:dJIEKTpU3ALUs Tel,
B3aMMOJICCTBUE 3aps0B, HArpeBaHUE MPOBOJHUKA C TOKOM, B3aUMOJACHCTBUE MAarHUTOB,
JJIEKTPOMAarHuTHAsT WMHIYKUMS, JEUCTBUE MArHUTHOIO IIOJISI HAa IPOBOJHHUK C TOKOM,
IIPSMOJIMHENHOE PACIIPOCTPAHEHUE CBETA, OTPAKECHUE U NIPEIIOMIICHUE CBETA, AUCIEPCUs
CBETA;

* ONMCHIBATh M3YYEHHBIE CBOWCTBA TEI M AJIEKTPOMArHUTHBIE SIBIICHUS, HCIOJIb3YS
¢u3nuecKkre BEIMYMHBI: JIEKTPUUECKHUH 3apsijl, CHJIa TOKa, JIEKTPUUECKOE HANpsKEHUE,
AIIEKTPUUECKOE COMPOTHUBIICHHUE, YIETbHOE COIMPOTHUBIIEHHWE BellecTBa, paboTa TOKa,
MOIIIHOCTh TOKa, (DOKYCHOE pPACCTOSHHME W OINTHYECKas CWIa JMH3bI; MPU OMNHUCAHUH
NPAaBWIBHO TPAKTOBATh (PU3NYECKUI CMBICI MCIIOJIB3YEMbIX BEJIMYUH, X 0003HAYCHUS U
CAVHUIIBI U3MEPEHMsI; YyKa3blBaTh (POPMYIbI, CBS3BIBAIOIIME JIaHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMU BEJIMYHHAMU;

* AHAJIM3UPOBATh CBOMCTBA TEJ, AIEKTPOMArHUTHBIE SIBIICHHUS U MPOLECCHI, UCIONb3YS
(du3nueckre 3aKOHBI: 3aKOH COXpPaHEHUS IEKTPUUECKOTo 3apsiaa, 3akonHOma i ydacTka
uenu, 3akoH Jxoyns—IJleHna, 3akOH NPAMOJIMHEWHOTO PACIPOCTPAHECHUS CBETA, 3aKOH
OTPAXKEHUs CBETA, 3aKOH IIPEJIOMJIEHHSI CBETA; MPU OSTOM pa3JIA4aTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA M €T0 MAaTEMaTHYECKOE BhIPAKEHNUE;

* pemIath 3a/1auu, UCTOJIb3ys GU3HUECKHe 3aKOHBI (3akoH OMa i ydacTka IeMd, 3aK0H
JIxoyns—IJleHna, 3aKOH NPSMOJWHEMHOIO PAacIpOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH TPEIOMJICHHsI CBETa) U (POPMYIIBI, CBA3BIBAIONINE PU3NUCCKUE BEITMUNHBI
(cuma ToOKa, SJIEKTPUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE COMPOTHUBIICHUE, YACIbHOE
COTIPOTHBIICHHE BEIIECTBA, pabOoTa TOKAa, MOIIHOCTh TOKa, ()OKYCHOE pACCTOSHHE U
ONTHYECKasl Cuia JIMH3bI, (POPMYJbl pacd€ra SJIEKTPUUYECKOTO COMPOTUBICHUS TPHU
MOCJIEI0BATEIbHOM M MapajijIeIbHOM COEJAMHEHUU MPOBOJAHUKOB); Ha OCHOBE aHalu3a
YCJIOBUS 3a7a4l BBLACIATh (DPU3MUECKUE BEIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE MJIs €&
pELICHUs, U IPOBOIUTHPACUETHI.

Buvinycknuk nonyuum 603MOMCHOCIb HAYUUMBCA:



* UCNONBL308AMb 3HAHUS 00 2IeKMPOMASHUMHBIX AGNCHUAX 68 NOBCEOHEBHOU IHCUIHU OJIs
obecneuenus 6e3onachocmu npu  odopawjenuu ¢ npubopamu U - MexHuyecKUMu
ycmpoucmeamu, O0ai COXPAHEHUsi 300p06bsi U  COOMI0OEHUsI HOPM  IKOJO2UHYECKO20
nogeoenuUs 8 OKpydcarouel cpeoe;

* npueoOUmMb NpUMepPbl  NPAKMUYECKO20 UCHONb308AHUSA  (UIUYECKUX 3HAHUU O
NEKMPOMACHUMHBIX ABNEHUSX,

* paziuyams 2paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAmMb 6CeoOuull
xapaxmep (QyHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEeHUsl JJIeKMpUu4ecKoeo 3apaoa) u
02PAHUYEHHOCMb UCHONb308AHUSL YACMHBIX 3aKOHO8 (3akoH Oma 018 yuacmka yenu,
3axoH Jicoyna—Jlenya u op.);

* npuémam  nocmpoenus — Quauueckux — mooenel, Noucka U  QopmMyIUposKu
00KA3amenbCme  GblOBUHYMBIX —2Unome3 U MeopemudecKux 6bl60008 HdAd OCHO8e
IMAUPUYECKU YCMAHOBLEHHBIX aKmos;

* HAX0O0UMb AO0EKBAMHYI0 NPEONIONCEHHOU 3adaye Qu3udecKkyro Mooeib, paspeuams
npobniemy Ha OCHOBe UMEIWUXCS 3HAHUU 00 JIIeKMPOMASHUMHbBIX —SAGNeHUSAX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama u OYeHUusams pedaibHOCmMb NOJIYYEeHHO20
3HaueHus huUYecKol eIUYUHDL.

KBaHTOBBIC SIBJICHUA

Omnswitel Pesepdopna. [lnanerapHas monens aroma. JIuHeiyaTbie ONTHYECKUECTIEKTPHI.
[lornonieHre U UCIyCKaHUE CBETa aTOMaMHU.

CocrtaB aTOMHOTr O si/ipa. 3apsA10BOE U MacCOBOE YHUCIIA.

SnepHble cuibl. DHEPrUs CBSI3U aTOMHBIX sijep. PaanoaktuBHOCTh. Anb(da-, Oera -u
raMMa-u3iaydeHus. MeToIbl perucTpaunu siAEPHbIX U3TYUEHUN.

Anepublie peakuuu. Jlenenue u cuntes saep. MUcrounnku snepruu CoJiHIla U 3BE3].
Snepnas sHEpreTrka.

Jo3umerpusa. BnusHue paguroakTHUBHBIX U3JIYYEHUM Ha KUBBIE OpPTaHU3MBL.
DKOJIOTHYECKHE TPOOIEMbI pabOThI aTOMHBIX JIEKTPOCTAHIIHMA.

Hemonctpaiun Mogens onbita Pesepdopma. Habmonenue TpekoB 4acTuil BKamepe

BunbscoHna. YCTpOoWCTBO U IEWCTBUE CUETYMKA MOHU3UPYIOINX YaCTULL.
JlaGopatopHbie paboThI ¥ ONBITEL HabmioqeHrne TMHEeHYaThIX CIIEKTPOB U3IIYYCHHUS.

N3mepenune ecTecTBEHHOTO Paauo0aKTHBHOTO (JOHA JO3UMETPOM.

BrITycKHUK HaydnuTCS:

* pacIio3HaBaTh KBAHTOBBIC SBJICHUSA W OOBSICHATh HAa OCHOBE HMMECIONIUXCS 3HAHWI
OCHOBHBIC CBOWMCTBAa WJIM YCIOBHS TPOTEKAaHUS OTUX SBJICHUM: €CTECTBEHHAs |
HMCKYCCTBEHHAS PAJIMOAKTHBHOCTH, BOSHHKHOBECHHE JIMHEHYIATOTO CITICKTPa U3TYICHUS;

* ONMCHIBaTh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, HCIOJIB3YS (U3UYCCKUE BCIMYHUHBI:
CKOPOCTb DJICKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, IIEPHOJT
IOJTypacIiajia; Ipu OIUCAaHUH IPABUILHO TPAKTOBATh (PU3HUCCKUN CMBICI MCIIOJIB3YEMBIX
BEJIMYMH, UX 0003HAUCHMS U CIMHUIIBI H3MEPCHHMS; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINC
JTaHHYI0 (DHU3WYECKYI0 BEIWYHMHY C JPYTHMH BEJIWYMHAMH, BBIYUCIATH 3HAYCHHUC
(bU3NUeCKO BEIMYHHBI;



* aHaJU3UPOBATh KBAHTOBBIC SIBIICHMSI, MCIIONL3Ys (DU3UUYECKUE 3aKOHBI U TOCTYJIATHI:
3aKOH COXpaHEHHUS DSHEPTUH, 3aKOH COXPAaHEHHs »JJIEKTPUYECKOTO 3apsnaa, 3aKoH
COXpaHEHHUSI MAacCOBOTO YHCIIA, 3aKOHOMEPHOCTH W3IyYeHUS W TIOTJIONICHHUS CBETa
aTOMOM;

* pa3IU4aTh OCHOBHBIC NPH3HAKHM IUIAHETAPHOW MOJIEIW aToMa, HYKJIOHHOW MOJEIH
aTOMHOTO SJIpa;

* MPUBOJUTH MPUMEPHI TIPOSBICHUS B MPUPOJIE M MPAKTUYECKOTO HCIIOIH30BAHUS
PaIMOAKTHBHOCTH, SICPHBIX U TEPMOSICPHBIX PEAKITUH, IMHEWYAThIX CIIEKTPOB.
BuinyckHuk noayuum 03MONCHOCIb HAYUUMbCA!

* UCNONBL308AMb NOJYYEHHbIe 3HAHUS 8 MNOBCEOHEBHOU JICU3HU NpU 0OpaujeHuu ¢
npubopamu (Cuemuux UOHUSUPYVIOWUX YACMUY, 003uMemp), Ol COXPAHEeHUs 300P08bs. U
COONII00EHUSI HOPM IKOJI02UHECKO20 NOBeOeHUsl 8 OKpYcaroulell cpeoe;

* COOMHOCUMb DHEPIUIO C8A3U AMOMHBIX 50ep C 0eheKmom MACCbl;

*  NpUBOOUMb NpuMepvl GIUAHUS PAOUOAKMUBHBIX UZIYUEHUU HA JCUBbIE OP2SAHU3MbL,
HOHUMAMb NPUHYUN OeUCMBUsL 003UMEemPaA,

*  NOHUMAamMb IKOJNO2UYEcKUe npoobiemsl, 803HUKAIOUWUE NPU UCNOJb30BAHUU AMOMHBIX
INEKMPOCMAHYUL, U HYMU peuleHuss d2mux npoojiem, NepcneKmugvl UCNOIb308AHUS
YNPasIAeM0o20 MmepMos0epHO20 CUHMe3d.

Crtpoenue u 3Bosonusa Beenennoi

['eoneHTprUueckasi W TEIUOIEHTPUYECKAss CHUCTEMbl Mupa. Pusmdeckas MOpuUpoja
HeOecHbiXx Ten ComueuHod cuctembl. [Ipoucxoxnenne ConnHeunorr CHCTEMBI.
O®usnyeckas npupona Connua u 3Be3n. Ctpoenue Bceenennoit. DBomtonusa BeeneHHOM.
JIeMoHCcTpaluu

AcTpoHOMHUYECKHE HAOIIOACHUS.

3HAKOMCTBO C CO3BE3JUSMH M HAONIOJCHUE CYTOYHOI'O BpAIllCHUS 3BE3JHOr0 Heoa.
Ha6monenne npmxenus Jlyasr, ConHIA ¥ TUTAHET OTHOCUTEIIBHO 3BE3/I.

BrinyckHUK Hay4uuTCA:

* pa3IMyaTh OCHOBHBIC IIPU3HAKY CYTOYHOT'O BPAIICHUS 3BE3THOTO HeOa, ABKEeHUJIyHBI,
ConHIia ¥ TIaHET OTHOCUTEIIBHO 3BE3T;

* [IOHUMATh PA3IMUUS MEXK]Ty TSITUONCHTPUICCKON U T€OLCHTPUYSCKON CHCTeMaMHt MHPA.
Buinyckuuk nonyuum 603mMoi#CHOCIb HAYUUMBCAL:

*  yKazvleamv oOwjue COUCM8a U OMAUYUS NIAHEeM 3eMHOU 2pynnvl U NIaHem-
eueanmog, manvix men CoaHeyHolu cucmemvl U OOILUUX NIAHEM,; NOJb308AMbC KAPMOU
36€30H020 Heba npu HAbIOOEHUSX 366301020 Heba,

* pasiuyams OCHOBHble XApAKMepucmuku 38€30 (pazmep, uyeem, memnepamypa),
COOMHOCUMb Y8em 38e30bl C €€ meMnepamypou;

* paznuuams eunomeswvl 0 npoucxodtcoenuu CoIHeuHOlU CUCmeMbl.



IlepBbiii rox o0y4enus (34 yaca, 1 yac B HeJeJ110)

Beenenue (1 4)
Yro uzyuaer ¢puszuka. Pusnyeckue sipneHus. HaOmonenus, onbiTel, u3mMepenus. Ousnka
Y TEXHHUKA.
JlaGopaTopHblie padoThbI:
1. OmnpeneneHue I€HBI JACJICHHUS U3MEPUTEIBHOTO UWIWMHApa (C UCIOJIb30BaHUEM
obopynoBanus «Touka poctay).
IMepBoHayaibHBIE CBeIEHNUsI 0 CTPOeHNH BemecTBa (3 1)
Monekynel u atombl. Juddysus. Jrkenne mosexkyn. CBs3b TemmepaTrypbl Teda co
CKOpPOCTBIO JIBMIKEHUS €ro MoJieKyll. [IputsxkeHnne u oTTalkuBaHUe MoJIeKyl. Paznuunbie
COCTOSIHUSI BEIIECTBA U HMX OOBICHEHHWE HA OCHOBE MOJICKYJSPHO - KHHETUYECKUX
IIPEACTaBIICHUN.
JlaGopaTopHblie padoThbI:
2. 3mepenue pa3zmMepoB MaibIx Tl (C UCTI0JIB30BaHUEM 000pynoBaHus «Todka pocTay)
B3anmopneiicteue Tea (11 )
Mexanunyeckoe aBukeHue. PaBHoMepHoe nBuxeHne. CKOpoCTb.
Nuepums. Bzaumopericteue ten. Maepuus. Macca tena. M3mepenue maccel Tena ¢
OMOIIbI0 BeCOB. [ITOTHOCTH BellecTBa.
SBnenue tarorenus. Cuna tsoxkectu. Cuia, Bo3HUKaromas npu aegopmanuu. Bec.Csizb
MEK1y CUJION TSKECTU U MaCCOMU.
VYnpyras nepopmarus tena. 3akoH ['yka.
Hunamometp. 'padmyeckoe nzobOpaxkenue cuibl. ClokeHHE CUII, TEUCTBYIOIIUXIIO
OIHOU MPSIMOM.
Tpenue. Cuna tpenus. TpeHre CKOIbXKEHU, KaueHUs, ToKosl. [loamunHuky.
JlaGopaTopHblie padoThbI:
3. U3mepenne macchl Tena Ha Becax (C MCMOIb30BaHUEM oOopynoBaHus «Touka
pocTay)
4. Nzmepenne oobema Tena (¢ UCIoIb30BaHneM 000pynoBaHus « Touka pocTay).
5. H3MepeHne MIOTHOCTH TBEPAOro Tena (C HMCHOJIb30BaHHEM OOOpYyIOBaHUS
«Touka pocray).
6. I'panyupoBanre TpPYyXKUHBI W H3MEPEHHE CHJIBI C TOMOIIBI0 JUHAMoOMeTpa (C
UCIOJIb30BaHUEM obopynoBanus «Touka poctay).
JlaBJIeHHe TBEPABIX TeJl, JKuaKocTeid u ra3on (11 1)
JHasnenue. JlaBnenue tBepabix Ten. JlaBnenue raza. OObsCHEHHUE TaBJICHUS Ta3a HAOCHOBE
MOJIEKYJISIPHO - KHHETUYECKUX MpeacTaBieHuil. 3akoH [lackans.
HaBnenue B okuakocth U rasze. CooOmaromuecss  cocyasl.  [1Imro3el.
['mnpaBanueckuiinpecc.
Atmocdepnoe nasnenue. OnbiT Toppuuennu. bapomerp-anepous. M3menenue
aTMoc(epHOoro aBieHus ¢ BbicoToil. Manomerpsl. Hacoc.
ApxumenoBa  CWwia.  YCIOBUA  [UlaBaHUs — Tejd.  BoaHbIA  TpPaHCIOPT.
Bosnyxomnasanue.



JlaGopaTopHblie padoThbI:

/. VI3MepeHue BBITATIKMBAIOLIEH CHIIbI, IEUCTBYIOIIEH HA MOTPYKEHHOE B JKUJIKOCTb TEJIO
(c ucnonbp3zoBaHueM 00opynoBaHus «Touka pocTay).

8. BriicHenue yCIIOBUI IIJIaBaHMS TEN B KUJIKOCTH (c
ucIoJib30BaHueM obopynoBanus «Touka poctay).

Pa6ora u MmomHoCTh. JHeprus(7 4)

PabGora cuibl, AelcTBYIONIEH MO HaAMpaBlIeHHUIO JBIWKEHUS Tena. MourHocth. [IpocTeie
MEXaHNU3MBbl. YCIOBHE paBHOBecHS pbluara. MomeHT cwibl. PaBHOBecne Ten ¢
3aKpEIVIEHHOMN OChIO BpallleHHs. Buibl paBHOBeECHS.

PaBeHncTBO paboT Mpu UCHob30BaHUU MexaHu3MOB. KoadpuiueHT nonesnoroaecTpus.

[ToreHimanbHasi PHEpPrusi MOJHATOrO Tejna, CKaTod NpykuHbl. KuHeTMdeckass sHeprus
nBIOKyIerocst tena. I[IpeBpamieHre OJHOTO BHAA MEXAaHUYECKOW JHEPruy B JIPYroi.
DHeprus peKk U BETpa.

JlaGopaTopHblie padoThbI:

9. BeisicHeHHE YCTOBUS paBHOBECHS pbldyara (C MCIHOJb30BAaHUEM OOOPYIOBaHHS
«Touka pocray).

10. WMsmepenue KIIJI nmpu nmogbeMe Tena Mo HAKJIOHHOW MIIOCKOCTH (C MCIOJIb30BAHUEM
obopynoBanus «Touka pocray).

PesepBHoe Bpems - (1u).

Yuamuecs J10/J:KHbI YMeETh:

- JaBaTh OMNpeJeNieHne TOHATHM: (u3MKa, Telo, BEIIeCTBO, MaTepus, BeJIUYHHA,
HAOJI0JIEeHNE, OIBIT, U3MEPEHUE, MOTPENTHOCTh, CAMHUIIBI W3MEPEHHUs, U3MEPUTEIIbHBIC
npuOOpkI, IIeHA JEJEHUs, SKCIEPUMEHTAJbHBIE W TEOPETHUYCCKHE METOJbl H3YUYCHUS
IPUPOJBI, aTOM, MOJIEKYJIa, KaluJUIsip, MEXaHUYECKOE JBM)KEHUE, TPACKTOPHUS, CUCTEMA
oTcuera, TpauK IBIKCHHUS, MHEPTHOCTH, B3AUMOJICHCTBHE TEJ, MPOCTHIE MEXaHU3MBI,
muddy3us, cMadyMBaHWE, HECMAayWBaHHWE, WHEPLHSI, HEBECOMOCTh, IEPErpy3KH,
CBOOOIHOE IMaJIcHUE, INIaBaAHHUE;

- JaBaTh ompejesieHne (U3UYECKUM BEIMYMHAM: CKOPOCTh, MyTh, MAacca, IJIOTHOCTH,
CWJIa, CWJIa TSHKECTH, CHJIa YINPYTOCTH, CHJIa TPEHUS, BeCc Tena, KO UIIMEHT TpeHus,
K02(pPUIIMEHT KECTKOCTH, JTaBJICHUE, apXUMEI0Ba CHIa, paboTa, MEXaHUYeCKast YHEPTHs,
MOTEHIHATbHAS SHEPT U, KHHETHYECKas SHeprusi, MOIHOCTh, KIIJ[, MOMEHT CuiIbI;

- OMpEAENATh UEHY JCJICHHS U MOTPEIIHOCTh MPUOopa;

- IPABUJIBHO TOJIB30BATHCS MEH3YPKOU, IMHENKOW;

- I3MEPSITh 00BEM TeJla C TTOMOIIBI0 MEH3YPKH;

- IPUBOJIUTH MMPUMEPHI (PU3NIECKUX SBICHUHN, (PU3UUECKOTO TeJla BEIIECTRA;

- popmymnupoBaTh ocHOBHBIC TosIokeHUsT MKT;

- pelIaTh Ka4€CTBEHHBIE 3aa4H 10 TEME;

- 110 Ta0JIMIIaM HaXOAUTh TEMIIEpaTypy Mepexoia BEIIeCTBA U3 OJTHOTO arperaTHoro
COCTOSIHHS B

JIPYTOE;
- HpI/IBOI[I/ITB HpI/IMepI)I CMAUYHUBAKOIINX 51 HECMAYMUBAKOIIIUX )KH,Z[KOCTCIZ;



WCMOJIb30BAHUS KATMJUIAPHOCTH; BEIIECTBA B PA3JIMYHBIX arperaTHbIX COCTOSTHUSX;
- HKCIIEPUMEHTAIBHO ONPEAEIATh Pa3MEPhl MAJIbIX TEIL.

- 3aMIMCHIBATh (DOPMYIIBI CKOPOCTH, ITyTH, BPEMEHU JABUKEHUS, INIOTHOCTH, MACCHI U
o0beMa Tena; paBHOJACUCTBYIOIIEH CHIIbI; 3aKkoHa ['yka; Beca Tena, CUIIbI TSKECTH;

- IPABUWJIBHO I10JIb30BAThCS BECAMU, JUHAMOMETPOM;

- U3MEPATH CUILY, MacCy;

- TI0 YUCIIY PacKpbITh (PM3UYECKHUN CMBICI CKOPOCTH, TUIOTHOCTH BEIIECTBA, KECTKOCTU
TENa;

- MOPUBOAUTH MPUMEPHI MATEPUATIBHON TOUKHU, MOCTYIATEIHLHOTO JBUKEHHUS; Pa3IMYHBIX
BUJIOB JIBUKCHMS, TMPAKTUYECKOrO MCIOJIb30BAHUS HWHEPIIMU; BUIOB TPEHUS,
TIOIIITUITHUKOB;

- (dopmynupoBaTh 3akoHbl ['yka, [Tackans, Apxumena, «30710TO€ MPaBUIIO» MEXAHUKU;
YCJIOBUE PABHOBECHE pblUara, 3aKOH COXpPaHEHUS SHEPTUH;

- pemiaTh NPOCTEUIITNE 3a]]a4l Ha OTNpe/IeTICHUE ISHBI ASTICHUS MPpUOopa U MOTPEIIHOCTH
U3MEPECHUs, KaUeCTBEHHBIE 33/1aui Ha OOBSICHEHUE SIBJICHUW C TOUYKHU 3PEHUS CTPOCHUS
BEIIIECTBA. Ha BBISICHEHWE MPUYMH JBWXKCHUA TeJla; pacyeTHbIC 3aJaud Ha 3akoH [yka;
3a7a4u Ha pacyeT CUJI MPUPOJIbl, paCUETHBIC 3aJa4l Ha 3aKOH ApxuMeja, IiaBaHue Tell,
Ha 3aKOH COOONIAIONIUXCSA COCYJIOB, Ha pacyeT paboThl, 3Hepruw, MorrHocTtH, KIIJI,
MOMEHTA CUJI; 33/1a4¥ Ha IIPUMEHEHUE YCIIOBUSI PABHOBECHS pblyara;

- MPABWJIHHO TMOJIB30BATHCS MPUOOPAMU MAHOMETPOM, OAPOMETPOM;

- OOBSCHATH Ha3HAYCHHUE, YCTPONUCTBO W MPHUHIIUI JESUCTBUS OAPOMETPOB, MAHOMETPOB,
TUJIPABINYECKUX MAIIMH, HACOCOB U UX UCITOJIb30BAHUE;

- UBMEPATH APXUMEIOBY CUITY;

- coOMpaTh ONBITHBIE YCTAHOBKM JUIS TIPOBEICHHUS OKCIIEPUMEHTA II0 BBISICHEHUIO
ycioBus paBHoBecHs peruara, KIIJl HakTOHHOM TITIOCKOCTH;

- IPUBOJAUTH MPUMEPHI MPAKTUUECKOTO MPUMEHEHHUS MPOCTHIX MEXaHU3MOB.

Bropoii rox o6y4enns (34 yaca, 1 yaca B HeJeJII0)
TennoBbie siBneHus (13 )
TemnoBoe nBwxkenue. BuyTpenHssi sHeprus. Pabota u Temomepenaya Kak CIocoObI
W3MEHEHUs BHYTPEHHEHN SHEpruu tena. Buasl Teronepenayu.
KosmuecTBO TemnoTsl. Y nenbHasg TEIIOEMKOCTb. Y I€JIbHAs TEIIOTa CTOPAaHUs TOILJIMBA.
[InaBnenue u kpuctaum3anus. Temneparypa riaBjicHus. Y IeJbHAs TEIUIOTA MUIABJICHUS.
Ucnapenne n xonaeHcauus. OTHOCHUTENbHAs BIAXXHOCTh BO3/yXa U €€ H3MEPEHHE.
Kunenue. Temneparypa kuneHusi. Y ieapHas TEIIOTa MapooOpa30BaHUsl.
OObBsicHEHNE M3MEHEHUI arperaTHbIX COCTOSIHUM BEIllECTBA HA OCHOBE MOJEKYJISIPHO -
KUHETHUYECKUX MPEACTABICHUN.
[IpeBpanieHust 3JHEPTUU B MEXAHUYECKUX U TEIUIOBBIX MPOLIECCAX.
JlBuratens BHyTpeHHero cropanus. [lapoBast rypouna. JlaboparopHuble padoThi:

1 CpaBHeHHE KOJIMYECTB TEIUIOTHI IPU CMEIIMBAHUU BOJBI PA3HOU TemIepaTypsl (C

UCIIOJIb30BaHuEM 000pyaoBaHus « Touka pocTay).



2 UW3mepeHue yneapHOW TEIUIOEMKOCTH TBEPAOro Tena (C HMCHOJIb30BAaHUEM
obopynoBanus «Touka poctay).

3 HW3mepeHue BIaXXHOCTU BO3Ayxa (C wHcmoib30oBaHueM obOopynoBaHusi «Touka
pocTay).
JuiekTpuueckue sapjenus (13 4) Dnexrpuzanus ten. J[Ba poaa 3MEKTPUUECKUX 3apAI0B.
B3anmopeiictBue 3apsi0B. DIEKTPUUECKOE MOJIE.
JIMCKPETHOCTh AIEKTPUUYECKOTO 3apsaa. nekTpoH. CtpoeHue artoMoB. IlocTossHHBIN
AIEKTPUYECKUN TOK. ['allbBaHUYECKHE  DJIEMEHTBL. AKKYMYISTOPBI. DJIEKTpUUECKAS
enb. OJJEKTpUYECKUid TOK B MeTauiax. Cuia Toka. AMIepMeTp. IIEKTPUUYECKOE
HarnpsbkeHne. BonpTMmeTp. OnekTpuueckoe compoTuBiieHHe. 3akoH OMma Ui yyacTka
BJIEKTPUYECKOMN LIETIN.
VY nenbHoe conpotuBieHue. Peoctarsl. Buabl coeIMHEHUN TPOBOIHUKOB.
PaGota u MOIIHOCTL ANEKTPUYECKOrO TokKa. KoJMuecTBO TEIJIOThI, BBIJEISIEMOE
MPOBOAHUKOM € TOKOM. CUYETUYMK DSJIEKTPUUYECKOM »HHepruu. Jlamma HakaauBaHMUS.
DneKkTpoHarpeBarteiibHbie MpUOOpPhl. PacdeT a5ekTposHepruu, nmoTpedisieMoit ObITOBBIMU
anexkTponpudbopamu. Koporkoe 3ambikanue. [InaBkue npenoxpanurenu. JlabGopaTopHbie
padoThI
4 COopka  DIEKTPUUECKOMU nenu U3MEpPEHUEe CHUJIbl TOKa (C
UCIOJIb30BaHueM o0opynoBaHus «Touka poctay).
5 H3MepeHne HampspDKEHUST HA pa3IMUHBIX Y4yacTKax Lenu (C HMCHOJb30BaHUEM
obopynoBanus «Touka poctay).
6 PerynupoBaHue cuiibl TOKa peoCTaToM (C HCIOJIb30BAHUEM OO0OpPYHAOBAHUS
«Touka pocrtay).
[/ VI3MepeHHe CONPOTUBIICHHS IPOBOJHHMKA C IOMOUIIBIO amIlepMeTpa u
BOJIbTMETpA (C UCTIOIB30BaHHEM 000pyAoBaHUs « Touka pocTay).
8 Wsmepenme paboThl U MOIITHOCTH  DJICKTPHYECKOTO  TOKa (c
UCTIOJIb30BaHueM o0opynoBaHus «Todka poctay).
DJIeKTPOMATHUTHBIE siBJIeHNs (3 1)
MaruutHoe 1oJie TOKa. DJIEKTPOMArHUTbl U HX NpUMeHeHHe. [IoCTOsITHHbIE MarHUTHI.
MarautHoe mone 3emid. JleWicTBME MAarHUTHOTO TIOJSi HAa MPOBOJHUK C TOKOM.
DNEeKTpOBUTaATENb.
JlaGopaTopHbie padoThI
9 MU3yueHue 3NMEKTPUYECKOTO JBUTATEINS IIOCTOSTHHOTO TOKA.
CaeToBble siBjeHHs (4 1)
Ncrounuku cBerta. [IpsiMmonuneiiHoe pacnpocTpaHeHne cBeta. OTpaxkeHue cBeTa. 3aKOHbI
oTpaxkxeHus ceera. [lnockoe 3epkano. [Ipenomnenue ceera.
JIunzel. DOKyCHOE pacCTOsSIHUE W ONTUYeckas cuia JuH3bl. [locTpoenue n3oOpakeHwuid,
JlaBa€MbIX TOHKOU JTMH30M. OnTrudeckue npuoopsl. JIabopaTopHbiepadoThI:
10 [Momy4enne m300pakxeHUI ¢ MOMOIIBIO coOMparomell JMH3BI (C MCTIOIBb30BAHUEM
obopynoBanust «Touka poctay).



IHoBTOpenue — 1 4.

Yuamuecs 1015KHbI YMeThb:

-  JaBaThb  ONpEJEJIICHUWE  MOHATHUM  TEIUIOBOE  JBMXKEHUE,  TEIUIonepenaya,
TEIJIONPOBOIHOCTh, KOHBEKIIMSI, U3TyUYE€HUE, arperaTHOe COCTOSIHUE, (pa30BbIA MEPEXO/I.
AIEKTPUYECKUIN 3apsifl, AIEKTPUUECKOE MOJIE, TPOBOJAHUK M AUAIEKTPUK, XUMUUYECKUI
3JIEMEHT, aTOM MW aTOMHOE SApO, MNPOTOH, HEUTPOH, BJIEKTPUYECKash CHJIa, HOH,
JJEKTpUYECKass IEeMb M CXE€Ma. MArHUTHOE TI0Jie, MAarHUTHbIE CUJIOBBIC JIMHUH,
3JIEKTPOMArHUTHOE TOJIE€, MOCTOSHHBIA MarHUT, MArHUTHBIN MOJIOC, TOYEYHBI UCTOYHUK
CBETa, MOJIe 3pPEHMs, aKKOMOJAIMs, 3epKajlo, TeHb, 3aTMEHHUE, ONTUYECKAsl OCh, (POKYC,
ONTUYECKUM HIEHTP, OJU30PYKOCTh U JTaIbHO30PKOCTb;

- 1aBaTh ompenaesieHne (U3NYECKUM BEIUYUHAM: BHYTPEHHSIS DHEPrus, KOJIHMYECTBO
TEIUIOTHI, yJIeJIbHAasi TEIJIOEMKOCTh BEUIECTBA, YJEJbHAs TEIUIOTa CrOpaHus TOIJIMBA,
ylenbHas TeIuioTa MapooOpa3oBaHusl, yJeldbHas TEIUIOTa IUIABJICHMS, TEMIlepaTypa,
TeMIrepaTtypa KUIEHHUs, TEeMIlepaTypa IUIABJICHUS, BIAXKHOCTb, JJECKTPUYECKUN 3apsi,
CWJIa TOKa, HANPSHKEHUE, COMPOTUBIICHUE, YACIbHOECOIIPOTUBIIEHHE, pad0Ta U MOIIIHOCTh
TOKa, YIJIbl TaJCHUS, OTPAXEHUs, MPEJIOMIICHHS, (DOKYCHOE PpacCTOSHHE, ONTHYECKas
cuia.

- opMyupOBaTH 3aKOH COXpPaHEHUSI SHEPTUU B TEIIOBBIX MPOIECCaX;

- pemaTh IPOCTEMIINE KAUECTBEHHBIE U PACUETHBIE 3aJa4l Ha TETUIOBBIC SIBICHUS;

- 110 YUCITY JJATh MOHATHE (PUZNYECKOTO CMBICIIA TaAOJIUYHBIX TAHHBIX TEMBI;

- paboTaTh C COOTBETCTBYIOLIMMHU TaOJIHUIIAMU;

- OIIPEAENATh IEHY JICJICHUS TEPMOMETPA;

- YMETH MOJIB30BATHCA TEPMOMETPOM, KAITIOPUMETPOM, IICUXPOMETPOM;

- 00BSICHATH Ha3HAYCHHE, YCTPOKCTBO U npuHImn aeicteus [IBC, ncuxpomerpa;

- IPUBOJUTH IPUMEPHI IPAKTUUECKOT0 UCIIOIB30BAHUS 3AaKOHOB Kypca U TEIIOBBIX
JIBUTATEJIEH.

- COCTaBIIATh NPOCTEUILINE PIEKTPUUECKUE LETH U BBIYEPUUBATH UX CXEMBI;

- U3MEPSATH CHITY TOKA U HAIIPSXKEHUE, CONPOTUBIICHUE;

- MI0JIB30BATHCS PEOCTATOM;

- HaXOJIUTh yJIeTTbHOE COMPOTHUBIICHHUE MTPOBOJIHUKA 110 TAOIIHUIIE;

- OOBSICHAT, Ha OCHOBE TMIOJOXKEHUW DICKTPOHHOM TEOPUU DJICKTPU3ALUIO Te,
CyLIECTBOBAaHME  IPOBOJHHKOB WM  JUAJIEKTPUKOB;  HAarpeBaHUs  IPOBOJHHKA
ANEKTPUUYECKUM TOKOM; NEUCTBUE ANEKTPOHATPEBATEIbHBIX MPUOOPOB;

-00BSICHATh JIEUCTBHE IIEKTPOUIMEPHUTEIBHBIX PUOOPOB, IIEKTPOIBUTATEIIS;

- pewars 3amadyd ¢ OpuMeHeHueM 3akoHa Owma, JIxoyns-Jlenia, 3akoHOB
MIOCJICIOBATENILHOIO W MapajuIeIbHOTO COEAUWHEHUS NPOBOJHUKOB W  CIEAYIOLINAX
dopmyn: R = pl/S; A=Ult; P=Ul; Q=I? Rt;

- (hopMyIIUPOBATH 3aKOHBI MPSIMOJIMHEITHOTO pacpOCTPaHEHHUS CBETa, OTPAKECHUS U
MPEJIOMJICHHS CBETA;

- IPaKTHYECKHU MPUMEHATH OCHOBHBIC TIOHATHS M 3aKOHBI JJIs1 OOBSICHEHUS ICHCTBUS
doToarnmapara, Tj1a3a, OYKOB;



- I0JIy4aTh U300pakeHUs IpeIMeTa C MOMOLIBIO JIMH3BI U INIOCKOTO 3€pKala;

- CTPOUTh U ONMMCHIBATh M300paKEHUs MpeaAMeTa B IJIOCKOM 3€pKaje U B TOHKONIMH3E;
- peuaTh Ka4eCTBEHHbIE M PAaCUETHBIC 3a7auyd Ha 3aKOHBl OTPAKEHHUS CBETa, HapacueT
ONTUYECKON CUJIbI TUH3bI U ONITUYECKOM CUJIbI CUCTEMBI JIUH3.

Tpernii rox o0y4enus (34 4, 1 yac B HeaeJ110)
3aKoHBbI ABMKEHHUS M B3aumoaeiicTus tea (12 v)
MarepuanbsHas Touka. Cuctema oTcuera.
[lepemenienue. CxopocTb MPSMOJIMHEHHOTO PaBHOMEPHOIO JIBUKEHMUS.
PaBHOyCKOpeHHOE MPSIMOJIMHEWMHOE JIBUKECHHE: MIHOBEHHAs CKOPOCTh, YCKOPEHHE,
nepEMEILCHHUE.
I'paduku 3aBUCUMOCTH KMHEMATHYECKUX BEIUYMH OT BPEMEHH NPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBUKCHUHU.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBUKECHUSI.
ITepBriit 3akoH HproTona. MHeprumanbHble cucrembl orcyera. Bropoi 3axkoH HerotoHna.
Tperuii 3akoH HproToHa.
CBoOoaHOe TazieHrne. 3aKOH BCEMUPHOTO TATOTeHUsI. VICKycCTBEHHBIE CITyTHUKH 3eMITH.
Nmnynbc. 3akoH coxpaHeHus: uMityjbca. Pakersl. JIabopaTtopHbie padoThI:
1. HccnenoBanue paBHOYCKOPEHHOTO JABUXKEHUS 0€3 HadaJlbHOM CKOpOCTH (C
UCToJIb30BaHueM o0opynoBaHus «Touka pocTay)
2. U3mepeHne yckopeHHUsi CBOOOJHOTO MajeHus (C MCIOJIb30BaHUEM O0OPYIOBaHUS
«Touxka pocrtay).
Mexanuveckue KojiedaHusi 1 BOJIHbI. 3BYK (5 )
Konebarensnoe nBmwxkenue. KonebGanuss rpy3a Ha mnpyxuHe. CBoOomHbie
kosneOanus. KonebarenbHas cuctema. [lepros, gactora u aMIuiMTya KojaeOaHu.
[IpeBpatienue 3Hepruy Mpu KojiebaHusAX. 3aTyxaromniie kojaebanus. BeiHyX1eHHbIE
KosieOaHumsl.
Pacnipoctpanenue konebanuii B ynpyrux cpegax. [lonepeunsie v mpoaoabHBIE BOIHBI.
CB$13b IJIMHBI BOJIHBI CO CKOPOCTBHIO €€ PACIPOCTPAHEHHUS U TIEPUOJIOM.
3ByKOBbI€ BOJIHBI. CKOpOCTHh 3ByKa. ['pOMKOCTh 3ByKa M BBICOTa TOHA. JXO.
JlabopaTopHblie padoThbI:
3. HUccnenoBanme 3aBUCHUMOCTHM TIEpHOJa M YacCTOTHI CBOOOJHBIX KOJICOAHUM
MasiTHUKA OT €ro JJIMHBI (C UCMOJIb30BaHUEM 000py1oBaHus « Touka pocTay).
DJIeKTPOMATHUTHBIE siBJIeHus (7 1)
OnHOpOIHOE U HEOJHOPOAHOE MarHUTHOE TOJIE.
Hamnpanenue Toka ¥ HalpaBlieHHE JIMHUN ero MarHutHoro mnoss. [IpaBuno OypaBumka.
OO6Hapy:xenue MarHuTHoro noJjst. [IpaBuiio geBoi pyku.
Nuaykius MarHUTHOTO mojsl. MAarHUTHBIM TOTOK. OJEKTPOMArHUTHAs WHIYKIIUA.
I'enepatop mnepemenHoro Toka. IIpeoOpa3zoBaHue >HEPrud B DIEKTPOreHEpaTopax.
DKOJIOTMYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C TEIJIOBBIMU M THUIPOIJIECKTPOCTAHIUSMH.
DJIEKTPOMAarHUTHOE TIOJE. JIEKTPOMAarHUTHbIE BOJHBL. CKOPOCTH PacCHpOCTPaHCHUS



AJIEKTPOMArHUTHBIX BOJIH. DJIEKTPOMAarHuTHas npupona ceera. JlaboparopHusie padoThI:
4. V3yueHue SABJICHUS IEKTPOMArHUTHON UHTYKIIUH.
Ctpoenne aToMa U aToMHOro siaApa (8 4) PanmnoakTHBHOCTh KaK CBUICTEILCTBO
CJIOHOTO CTPOEHUS aTOMOB. AJb(a-, 0eTa - U TaMMa-u3IydYeHHs.
Omnsitel Pezepdopna. SAnepuas moaens aroma.
PannoakTuBHBIE MpEeBpaLIEHUsI AaTOMHBIX SIAEP.
[IpOoTOHHO - HEWTpOHHAs MOJENb sApa. 3apsA0BOE M MacCOBOE 4YHUCIO. SnepHbie
peakuuu. [emenne m cunte3 snep. CoxpaHeHue 3apsI0BOIO U MACCOBOIO YHCEN IIPHU
SIIEPHBIX PEaKIUsX.
DHeprus CBA3W YaCTHI] B sAJipe. BriienieHne dsHepruu npu sSAepHbIX peakuusx. U3nyuenue
3Be3l. SaepHas  sHepreTuka. OKOJIOTHYECKHE MpoOJieMbl  pabOThl  aTOMHBIX
BJIEKTPOCTAHLIHM.
Metonbl HaOMIOIEHNS W PETUCTPALMM YacTHUILl B siiepHO (usuke. [Jozumerpus.
JlaGopaTopHblie padoThbI:
5. U3syuenue neneHus sapa aroma ypana no (gororpaduu Tpekos.
Ctpoenue u 3Boonusi Beesennoii (1 1)
['eonienTprueckass W TENMOLICHTPUYECKass CUCTEMbl Mupa. Pusnueckas npupoaa
HeOecHbix Ten Conneunoit cuctembl. [Ipoucxoxnaenune ConneyHoit CuCTEMBI.
®usnueckas npupoja Connua u 38e31. Ctpoenune Beenennoit. Opostonus BceneHHOM.
IMoBTOpenue (1 u)
Yuyammecs 10J1KHbI yMeTh:
- JaBaThb OIpEIEJICHUE OCHOBHBIX IOHATUA OTHOCHUTEIBHOCTh MEXAHHUYECKOIO
NBUKEHUS, TPACKTOPUsS, HHEPLMAIbHAs CUCTEMa OTCUETa, HCKYCCTBEHHBIM CITyTHUK,
3aMKHYTas CUCTE€Ma, BHYTPEHHUE CWJIbl, MATEMAaTUYECKHII MAasTHUK, 3BYK, MarHUTHOE
moJjie, BUXPEBOE II0JIe, DJIEKTPOMArHUTHOE TIOJIe, AJIEKTPOMArHUTHBIE BOJHBL alb(da-,
OeTa-, raMMa- U3y4eHue, U30TOIl, HYKJIOH, aTOMHOE S/IpO, IPOTOH, HEUTPOH;
- aBaTh OMpeleyeHue (PU3NYECKUX BEJIMYWH: TIEPEMEICHNUEe, POSKIHs BEKTOpa, MyTh,
CKOpOCTb, YCKOpPEHHE, YCKOpEHHE CBOOOJHOIO MaJeHUs, LEHTPOCTPEMHUTEIHHOE
YCKOpPEHME, CHJIA, CWJIAa TSKECTH, Macca, BEC Tella, HMIIYJIbC, NEPHOJ, YacToTa,
aMIUTUTYJa, TIEPUOJI, YacToTa, (asa, IJIMHA BOJHBI, CKOPOCTh

BOJIHBI, MarHUTHAsI WHAYKLHS, MAarHUTHBIA ITOTOK, YHEPIrUs JIEKTPOMATHUTHOTO IOJIS;
SHEPTHUs CBsI3U, 1ePEKT Macc.

- OOBSICHATH CYIITHOCTh TE€OIIEHTPUUYECKON U TeITUOIICHTPUYECKON CUCTEMBI MHPA,

- YMETh OOBACHATH TmpoucxoxkaeHue CoJHEYHOM CHUCTEMBbI, CTpoeHue BceneHHOM,
sBomtonnio Beenennoit, duznueckyro npupoiy HeoecHbIx Ten, CoaHIa U 3BE31;

- yMeTh opMyIHpOBaTh 3aKOHBI HBIOTOHA, 3aKOHBI COXPAHECHHSI UMITYJIbCA; YPABHCHHS
KMHEMAaTUKH, 3aKOH BCEMHUPHOIO TITOTEHHUS, 3aKOH COXPAHEHUS MMITYJIbCA, MPUHLUI
OTHOCHUTENIbHOCTH ["anuiiesi, 3aKOHbl TapMOHUYECKUX KOJIEOAHUI, MPABUIIO JIEBOU PYKH,
3aKOH 3JICKTPOMAarHUTHOM MHIYKUWH, IPABUIIO JIeHIIa, 3aKOH paJluOaKTUBHOTO pacnaia;

- OOBSICHITH MEXAHUYECKUE SIBJICHUS,

- pemate O3M 111 paBHOMEPHOTO M PABHOIIEPEMEHHOTO MPSIMOJIMHEUHOTO IBUKEHUS;



- (hopMynMpOBaTh 3aKOH AJIEKTPOMArHUTHOW MHIYKIWH, IpaBuiio JleHua;

- 00BSICHATH MPEBPAIEHUE SHEPTUU MPU KOJIEOAHUSIX;

- IIOJIB30BAaTHCA MOACIAMU TCMBI AJIA OOBSICHEHHUS SIBJ'IGHI/II\/'I;

- pemarh 3a/1a41 NEPBOro YPOBHS.

I1l. Temaruyeckoe IUIAHUPOBAHHE C YKa3aHUEM

OTBOAMMBIX HA OCBOCHHE Ka)KIIOﬁ TEMbI

IlepBrlii roa 00yyeHus
Y4eOHO-TeMaTu4yecKuil miaH

KoOJIN4YeCTBAa 4YacCoB,

3n/n
Koa-Bo Koa-Bo Koa-Bo
Tema nporpamMmmbl YacoB 1o JIa0OPATOPHBIX | KOHTPOJIbH
nporpamme pador bIX padoT
1 Beenenue 1 1
2 [lepBoHauanbHBIE CBEAECHUS O CTPOCHUU 3 1
BEIIECTBA
3 Bsaumoneiictsue Ten 11 2 1
4 JlaBneHue  TBEpIBIX TeJ, KUIKOCTEH 11 1 1
M ra30B
5 PaboTa u MomHOCTE. DHEprUst 7 1 1
6 [ToBTOpEHME 1
Htoro | 6 TeM 34 5 4

TEMA 1: Beenenue ®dusnka - HayKa O pUpoJie

HaOmromenust M OMBITHL

@dusnveckre BEIUYUHBI.
N3mepenue puznyeckux BeITUUHH.

Komriext MNOCYyAbl U

N3mepenne (¢Gu3nUecKMX BEIWYUMH. TOYHOCTH | 00opynOBaHMUs
MOTpelIHOCTh M3MepeHuid. JlabGoparopHast paborta 1
«OrmpeneneHue 1LEHbl JAEJICHUS  M3MEpHUTENbHOro | Al
npubopa» Yyennuecknx
OTIBITOB
Usmepenne ¢m3ndecknx BenmumH. Tounocts u | KoMmmbroTepHoe
MOTPEIIHOCTh U3MEPEHUN. o0opynoBaHue
TEMA 2: KomMmmnekT nocyast u
[lepBoHauanbHbIE obopynoBaHus  JUis
CBEJICHUS O CTPOCHUU Crpoenue pemectsa. Moaexyel, YYEHUYECKUX
BEILIECTBA. OTIBITOB
KommnsrorepHoe

Huddys3us B razax, KUAKOCTAX U TBEPBIX TEIaX

000pyoBaHue ¢




BUJCOKaMEpPOU ISt
JETAIBHOTO
paccMOTpEHUS
OIIbITA, BBIBEJICHHOTO
Ha JKpaH.

Bzanmnuoe MPUTAKCHHUEC U OTTAIKUBAHWEC MOJICKYJI

ArperaTHble COCTOSIHUSI BEILIECTBA

Crpoenue BeniecTna.

Kommnbroreproe
000py1I0BaHHKE.
Hudposas
naboparopust
yueHUYecKast
(puzuka, xumus,
ounosorus):
Hudporoii qaTunk
TeMIIepaTypbl
KomrmuiekT nocyzast u
000pyI0OBaHUS ISt
YUEHUYECKUX
OTIBITOB

JlaGoparopHas pabGota 2 «/3MepeHue pa3mMepoB

MaJbIX TCII»

TEMA 3:
BsauMonelicTBue Te.

Mexannueckoe aBrxeHue. CKopocTh

Kommnbroreproe
000pyTI0BaHHKE C
BUACOKaMEpPO

IS AETAILHOTO
paccMOTpEHHS
OIIBITA, BEIBEAECHHOTO

PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKECHHE

Pacuer IIYTH 1 BPEMCHU IBUXKCHUSA

Bzaumonericteue Ten. Muepuus

Macca Tena. EauHuipt HU3MCPCHUA MACChBI

Jlabopatopnas pabora 3 «M3mepeHue macchl Ha
PBIYQKHBIX BECAX)

[InotHocts BemectBa. JlaGopatopuas pabora 4
«3mepenune obbema Tenay

O6opynoBanue s
71a00paTOPHBIX padOT
YUCHHUYECKUX
OTIBITOB

JlaboparopHas pabota 5 «OrmpeneneHue IUIOTHOCTH
TBEPJOTO TEIIa»

O6opynoBanue s
71a00paTOPHBIX PaboOT
YUECHHUYECKUX
OTIBITOB

PacueT macchel 1 00beMa Tejia Mo €ro INIOTHOCTU

Pemenne 3aga4 110 TEMaM «MexaHn4ecKoe
JABHIKCHUC), «Macca», «II10THOCTH BelIeCTBaY

O6opynoBanue s
71a00paTOPHBIX PaboOT
YUCHHUYECKUX
OTIBITOB)

KontponpsHast padora Nel mo temam «MexaHnueckoe
nBuxkeHue», «Macca», «I[1n10THOCTB BemecTBay.




Cua. Cuiia TSKECTH

Cuna ynpyroctu. 3akoH ['yka. [lunamomerp.

Bec Ttena. HeBecoMocTh

Bec Tena. Equnuiibl cuspl. CBsi3b MEXy CHUION
TSODKECTH M Maccoii Tena. JlabopaTopHas padora 6
«['panynpoBaHue NpyXuHbl U U3MEPEHUE CUIT
JMHAMOMETPOM»

PaBHOfelicTBYIOIIAs cHta

Cuna tpenus. Tpenue nokos

Tpenue B npupose u texuuke. Jlaboparopnas padbora
Ne 7 «MI3mepenue cuilbl TPEHHSI C IIOMOIIBIO
JTMHAMOMETPAY.

OOGopynoBanue s
1a00paTOPHBIX pabOT

YUECHUIECKUX
Pemenne 3aga4d mo remam «Crutbl», OTIBITOB (Ha Oa3ze
«PaBHOEHCTBYIOIIAS CHUIT» KOMILJICKTOB

JUIs

0)§€))]

000pyI0BaHKE
Peanbnas ¢usuka (ypok-uepa) JUTsTa00PaTOPHBIX

pabot

YUEHUYECKUXOIBITOB

000pyI0BaHKE
KonTtponbHas padota Ne2 o temam «Bec tenay,
«['paduueckoe nzobpakenue cum», «Cuiby», JUISLIIa00paTOPHBIX
«PaBHOACUCTBYIOIIAS CUII». pabor

YUEHUYECKUXOIBITOB

TEMA 4: JlaBneHnue
TBEPJIBIX TE,
YKUJKOCTEH U Ta30B.

JaBnenue

I[aBJ'ICHI/IC TBCPAbIX TCJI

JlaBleHHe rasa

I[aBJ'IeHI/Ie B XXUJKOCTAX M rasax. 3akon ITackas.
Pacder naBieHus )KUAKOCTH HA THO U CTEHKH cocyla

Pemenne 3amauy. CaMocTtosTenpHas pa60Ta 10 TEMC
<<I[aBJ'IeHI/Ie B ) KUAKOCTH U r'a3c. 3akon ITackams.

Coobmarormumecs: cocybl

OGopynoBanue amus
JEMOHCTpanui

Bec Bo3ayxa. ATMochepHoe naBieHne

N3mepenune armocdepHoro aaBiaeHus. bapomerpsl.




N3mepenue nasnenus. ManoMeTpsl

OGopynoBaHue aist
JIEMOHCTpanui

ITopuHeBoit )xuaKOCTHBIN Hacoc. ['uapasinyeckas
MallrHa

OGopynoBaHue aist
JIEMOHCTpanui

Apxumenosa cuna. JJaboparopnas padota 8
«OrnpeneneHne BbITaJIKUBAIOLIEH CUIIbL, JeHCTBYIOLIEH
Ha NOTPY)KEHHOE B )KMJIKOCTb TEJIO»

I1lnaBanue Te.

Pemenne 3amag mo Temam «ApXI/IMCI[OBa cHuliay,
«Y cnoBus naaBaHus TEID)

JlabopaTtopHnas pabota 9 «BeisicHeHUE yCI0BUT
IIJIaBaHUs TCJI B ) KUAKOCTH

OOGopynoBanue st
JIEMOHCTpanui

[InaBanue cynos. BoznyxonnaBanue

Pemenne 3agau mo remam «ApXUMeI0Ba CHIIay,
«IInaBanue Ten», «I1lnaBanue cyaos.
BosznyxomiaBanuey.

OOGopynoBaHue ist
JIEMOHCTpanui

Pemenue 3anau no teme «JlaBieHue TBEpAbIX TE,
JKUIKOCTEN U Ta30B»

KonTtponsHas padota Ne3 o teme «JlaBieHue
TBEPABIX TEJ, KUAKOCTEH U ra30B.»

TEMA 5: Pabora u
MOIIHOCTh. JHEPT U

Mexanuveckast pabora

OGopynoBaHue 1Jis
1a00paTOPHBIX pabOT
YUCHHUECKUX
OTIBITOB

MoinHocTs

OOGopynoBaHue 1is
71a00paTOPHBIX pabOT

YUCHUYCCKUX
OIIBITOB

IIpocTeie MexaHu3Mbl. Peruaru.

MowmeHnT cunel. Peiuaru B TCXHHUKCEC, 6BITy H IIpupoac

JlaGopatopHas pabota 10 «BslsicHeHHe ycioBuUit
paBHOBECHS pblyara»

baoxku. «3omotoe IMPpaBUJIO» MCXAHUKHU

Pemenne 3ama4d mo Teme «Y CI0BHUS paBHOBECUA
pbriaray.

HCHTp TSOKECTH Tejia. Y CJIOBHUS paBHOBECHUSA TCII

O6opynoBanue s
71a00paTOPHBIX PaboOT

YUYCHUYCCKUX
OIIBITOB

Koaddunment nonesnoro neiicteus. JlabopatopHast
pabota Ne 11 «Onpenenenue KIIJ[ mpu noapeme Tena




0 HAKJIOHHOM IJIOCKOCTUY.

3HepFI/I$I. Kunernueckas u NMOTCHIHMAJIbHAA S3HCPIUsa

O6opynoBanue st
nabopaTtopHbBIX padboT
YYEHUYECKUX
OIIBITOB

[IpeBpaienus sneprun. Pabora u MOLTHOCTB.

OOGopynoBanue 1Jis
n1abopaTopHBIX padboT
YUYEHUYECKUX
OIIBITOB

Pemenue 3amaq mo teme «PaboTa M MOIIHOCTB.
DHeprus»

Pemenune 3agau o teme «Padbora ¥ MOIIIHOCTb.

OOGopynoBanue s
1a00paTOPHBIX pabOT

DOHeprus» YUEHUYECKUX
OTIBITOB
TEMA 6.
O06o0miaromiee Hrorosoe nmoBTopenue «B3aumoeiicTBre Tem.»
MTOBTOPEHUE
HroroBoe nmoBTopeHne «JlaBieHne TBEPIBIX TEI,
JKUJIKOCTEN U Ta30B.»
HroroBoe moBTopenne «PaboTa 1 MOITHOCTD.
OHEprus.»
l'onmoBas koHTpOJBHAS paboTa 3a Kypc
AHanu3 KOHTPOJIbHOM pabOThI
«41 3Hat0, s MOTY...»
Bropoii rog 00yuenus
Y4eOHO-TeMaTHYecKuil T1aH
Koa-Bo | Koa-Bo Koa-Bo
Yer- puMepHbIe Tema mporpamMmsbI 4acoB 10| J1adopa- | KOHTPOJIb-
BePTh | CPOKHU Npo- | TOPHBIX | HBIX padoT
rpamme | paéort
l. 01.09 —14.10 | 1.TennoBble SBICHUS 13 3 1
16.10 — 21.10 | 2.M3meHeHue arperaTHblX COCTO- -
SIHUH BelllecTBa
. 09.11 - 03.12 | 2.MI3MeHeHHe arperaTHbIX COCTO- 13 1 1
STHUH BelecTBa (MPOI0TIKEHHE)
07.12-24.12 | 3.DnexTpuvecKue sIBICHUs - -
M. 12.01 — 23.03 | 3.Dnekrpuueckue sBaeHus (po- 3 1
JOJDKEHHUE)




IV. | 01.04 -19.04 | 4.OnekTpoMarHuTHHIC SBICHUS 5
22.04-21.05 | 5.CBeroBBIC sIBIICHUS
22.05-31.05 | 6.Pe3epBHOE Bpemsi
Wroro | 01.09 —31.05 | 5 rem 34




Hcnonb3oBanue o0opyroBanus

Ne LIEHTPaeCTeCTBEHHOHAYYHOH 1

n/ Tema ypoka KoJu-Bo TEXHOJIOTHYEeCKOM

n 4acoB HaINpaBJIeHHOCTeH
«Touka pocra»

TensioBble siBiaeHus (134.)

1 Texnuka 6€30TTaCHOCTH B KAOMHETE 1 Hudposast maboparopusi yaeHUUECKas
¢usuku. TeroBoe IBIKEHUE. (¢pusuka, xumusi, OUOJIOTHA):
Temneparypa.BHyTpeHHss sHEprUs Ludposoii AaTYNK
CrniocoObl n3MEHEeHHS BHYTpEHHEH TEMIIepaTyphI
SHEPTUU

2 Buasr Tenonepenaun. 1 00opyI0BaHNE JUTs1a00PATOPHBIX
TennonpoBoAHOCTD. pabot u
Buppl Tertonepenayn. YUEHUYIECKHUX OMBITOB
Kongeknus. Mznydyenune

3 KonudecTBo TemoTel. Y aenpHas 1
TETTIOEMKOCTh. PacueT KoJamuecTBa TETIOTHI.

Pemenue
3azad.

4 JlaboparopHas padota Nel «CpaBHeHue 1 O6opynoBanue Juist J1aOOpaTOPHBIX
KOJIMYECTB TETUIOTHI ITPH CMETTUBAHUH BOJIBI pabot "
pa3HOl TeMIIepaTyph» YUCHHUYECKUX OTIHITOB

5 JlaGopaTtopnast pabota No2 «M3mepeHue 1 OOGopynoBaHue AJis 1a00PaTOPHBIX
yIIeJIbHOM TEMI0EMKOCTH TBEPAOTO Tejay. paboT M yUEHUYECKHX OTIBITOB

6 DHeprus TOIUIMBA. Y eIbHAs TeTUIOTa 1
cropanusi. 3aKOH COXpaHEHUsI u
MIPEBPALLEHUS] YHEPTUH B MEXaHUYECKUX U
TEIUIOBBIX
rpolieccax.

7 Kontponbras padota Ne 1 o Teme: 1
«TennoBble SIBICHUSY.

8 ArperaTHble COCTOSIHHSI BEILIECTBA. 1 [udposas nabopatopus
[InaBnenue u oTBEpACBaHME yueHUYecKas
Kpuctajutmaeckux tei. I'padux (¢pusuka, xumusi, OUOIOTHUA):
TJIaBJICHUS U OTBEP/ICBAHUS [Mudposoit JATUYUK
KPpUCTAJUIMICCKUX TCJI. yI[CJ'IbHaﬂ TeMIepaTyphbl
TEIUIOTA TJIABJICHUS

9 Ucnapenue. [lornomienue s3nepruu npu 1 O6opynoBaHue AISAEMOHCTpaLIUN
WCMIApPEHUH KHUJIKOCTHU U BBIJICTICHUE €€
pH KoHJeHcanuu napa. Kunenue

10 Brnaxxnocts Bo3nyxa. CriocoOsl eé 1 Ob6opynoBanue i 1a00paTOPHBIX
onpenenenus. JlaboparopHas pabota pabot "

Ne3 «M3MepeHne BIaXHOCTH BO3AyXay YUYEHHUYECKUX OTBITOB

11 VY nenbHas Temora napooOpa3oBaHus U 1
KoHJeHcanuu. PaboTa raza u mapa npu
pacuIMpeHuH.

JIBUraresib BHyTPEHHETO CTOpaHusl.
12 ITapoBas Typ6una. KI1/] reroBoro 1

nsurarens. Pemenue 3aiau no teme: «Pabota
rasau
napa npu paciiupeHuny.




13

KonTtposneHas padora Ne 3 o teme:
«3meHeHue arperaTHbIX COCTOSIHUM

BCIICCTBA».

DiekrTpuueckue sipjaeHusi (13 u)

14 DnekTpu3alus Tei npu O6GopynoBaHue st
COIPUKOCHOBEHHH. B3anmoieiicTByst JIGMOHCTPALMH
3apsSKEHHBIX T€J. DJIEKTPOCKOIL.

OnexTpuueckoe noie. Jenumocts
AJIEKTPUYECKOTO 3apsia.
DNEeKTpOH

15 Crpoenue atomoB. OObsICHEHHE
BNEKTpUYECKUX sABJIeHUN. [ [pOBOIHUKH,

MOJIYIPOBOIHUKH U HETTPOBOAHUKH
AJIEKTpUYECTBa

16 KonTponsnas padora Ne 4 o teme
«Qnextpuzanus ten. CrpoeHue
aTOMOB.

17 DIEKTPUYECKUN TOK. DJIEKTpUYECKasLEIIb 00opynoBaHue JUIst 1a00PaTOPHBIX
U €€ COCTaBHBIE YaCTU. DIIEKTPUUYECKUN TOK pabot u
B MeTasuiax./lefcTBUS 3JIEKTPUYECKOTO YUEHHYECKHX OTIBITOB
toka.Hanpasnenune Ttoxka.

18 Cwnia Toxka. EquHAIBI CHITBI TOKA.

Amnepmerp. M3mepeHue criibl TOKA.

19 JlabopaTtopnas pabota Ne4 «COopka 000pyI0BaHKE JUTS TaOOPaTOPHBIX
ANEKTPUYECKOM LIETTH U U3MEPEHUE CUJIBI pabot u
TOKa B €€ Pa3IMYHBIX y4acTKax». VUCHHYECKUX

OTIBITOB

20 DnexTpuyeckoe HanpsbkeHue. EnuHuibt obopynoBaHue U1t 1a00PaTOPHBIX
HanpspkeHus. Bonbtmerp. M3mepenue pabot u
HanpspkeHus. JlabopaTopHas paborta YUEHUYECKUX OIBITOB
NoS «M3mepenune HanpspKeHUs Ha
Pa3IMYHBIX YYaCTKaX AIEKTPUUECKOM
LEnn.

21 3aBUCHUMOCTh CHJIbI TOKA OT obopynoBaHue TUIs
HaMpPsDKEHUS. DJIEKTPUUECKOE nabopaTopHbIX paboT u
COMPOTHBIIEHUE MPOBOIHUKOB. YUCHHUECKHX
Enqunnne! conpotuBneHus. 3aKkoH OIIBITOR
Owma 1151 yJacTka 1eTH.

22 Pacuer conpoTHBieHNs TPOBOIHUKOB.

VY aenvHoe conpoTusnenue. [Ipumeps! Ha
pacueT CONpPOTUBIIEHUS IPOBOIHUKA,
CHJIBI TOKA U HaIIPSDKEHMSI

23 Peocratsl. JIabopaTopHas pabota Ne6 obopynoBaHue Iy
«PerynupoBanue CUIbI TOKa mabopaTOpHBIX paboT 1
peoctaromy». JlabopaTopHas YUEHUYECKUX
pabota Ne7 «M3mepenue OIIBITOB
CONPOTHBIIEHUS IPOBOIHUKA
IIpY MIOMOIIIM aMIIEpMETpa U
BOJIbTMETPAY.

24 | IlocnenoBarenpHOE 1 NapauIeIbHOE o0opynoBaHue Ui
COEJIMHEHHUE NMPOBOJAHUKOB. PaboTa 71a00paTOPHBIX paboOT u




3IEKTPUYECKOTO TOKA. MOIIHOCTh
ANIeKTpUYecKoro Toka. JlaboparopHas
pabota Ne§ «3MepeHUEMOITHOCTH U
paboThI TOKA B SJICKTPUUECKOH JIaMIIey.

YYEHUYECKUX
OITBITOB

25

Enununa paboTsl 3JEKTPUIECKOTO TOKa,
pUMEHsieMble Ha TIpakTuke. Harpesanue
MIPOBOTHUKOB

ANEKTPUUYECKUM TOKOM. 3akoH[Koyms —
Jlenna. HarpeBanue npoBOJHUKOB
AIEKTPUYECKUM TOKOM. 3akon/xoyns - Jlenna

26

Jlamna HakaMBaHUs. DIEKTPUUECKUE
HarpearesbHble Tpubopel. KopoTkoe
3ambIkaHue. [InaBkue
npenoxpanurenu. [loBropenre Tembl
«DNeKTpUUECcKHe

SIBJICHHS).

DJIeKTPOMArHUTHBIE siBJIeHHs (3 U)

27 MarnutHoe noje. MaruutHoe moJje OOGopynoBaHue ist
NpAMOTro TOKa. MarHuTHbIE TUHUK. MarauTHoe JIEMOHCTpaui
T0JI€ KaTYIIKHA C TOKOM.

DJIEKTPOMArHUTHI M UX IPUMECHCHHE.

28 [TocTosiHHBIE MarHUTHI. MarHUTHOETIOJIE obopynoBaHue JUIs
MOCTOSIHHBIX MarHUTOB MaruuTHoe noje nabopaTopHbIX padboT
3emmn.. YUEHUYECKHIX

OTIBITOB

29 JleiicTBue MarHMTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM.

DnekTpoaBuraTenb. JlaboparopHas

pabota Ne 9 «M3ydyeHue IeKTPUIECKOTO

JIBUTATENS] TOCTOSTHHOTO TOKAY.
CaertoBble siBjeHus (4 9)

30 Wcrounuku cBera. PacpocTpanenuecsera obopynoBaHue TUIs
Bunumoe nuxxenue ceetui. OtpakeHue nabopaTtopHbIX padboT
cBeTa. 3aKOHBI OTPAKECHUSICBETA YYCHHUECKHX

OTIBITOB

31 [Tnockoe 3epkano. [Ipenomnenue ceera. 3aKoH
npenomiieHus cBeta. JIuu3pl. OnTudeckas cuia
JIUH3BI

32 N300paxkenusi, 1aBaeMble TUH30M. O6opynoBanue s
JIabopatopHas pad6ota NelO«Ilomyuenue 1a00paTOPHBIX
M300paKeHusl C MOMOIILCOOUPAIOIIEH TUH3BD)

33 I'na3 u 3penue.

[ToBTOpUTENBEHO-00001IAIONINI YPOK TOTEME
«CBeTOBBIE SBJICHUS

IMoBTOpenue (1 u.)

34

‘ Hroropas KOHTPOJIbHAA pa60Ta 3a KypC

Tperuii rog o0yueHust




Yer-
BepTh

pUMepHbIe
CPOKH

Tema nporpaMmmbl

KoJa-Bo
4acoB Mo
nmpo-
rpamme

KoJu-Bo
Jadopa-
TOPHBIX
pador

Koia-Bo
KOH-
TPOJIb-
HBIX
pador

01.09 - 23.10

1.3aK0OHBI B3aUMOIEUCTBUSA U IBUIKCHUS
TeN
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04.11-09.12

11.12-25.12

1.3aK0HBI B3aUMOIEUCTBUS U IBUKEHUS TEI
(IpomosnKeHue)
2.Mexaunueckue KoOJeOaHWA ¥ BOJHEL

3ByK

11.01-29.01

01.02-22.03

2.Mexanuueckre KoOJeOaHWS ¥ BOJIHBIL
3BYyK (TIPOJIOJKEHNE)
3.91eKpoMarHuTHBIE TI0JIe

01.04 — 25.05

4.CtpoeHne aToMa U aTOMHOTO siipa
Ctpoenne Becenennoi

HUroro

01.09 — 25.05

5 tem

34

n/n

Koa-Bo
4acoB

Tema ypoka

Hcnoab3oBanue 000py10BaHuA
LHEHTPAeCTECTBEHHOHAYYHOH U
TEXHOJIOTHYeCKOM
HanpaBJIEHHOCTeil
«Touka pocra»

3aKoHbI B3auUMO/IeiicTBUS U ABH:KeHus Tea (12 yacoB)

1.

MarepuanbHas Touka. Cucrema 1
otcyerta. [lepememienue. Onpenenenue
KOOPJIMHATHI

JBUKYIIETOCs Tela.

[Tepemenienue npu 1
MPSAMOJIMHEHHOM PaBHOMEPHOM
JnBuxkeHud. [IpsimonuneriHoe
PaBHOYCKOPEHHOE JBUKEHUE.

YckopeHue.

CKOpOCTb IPSIMOJIMHENHOTO 1
PaBHOYCKOPEHHOT'O
npxenus. I paduk
CKOPOCTH.
IIepememenue npu
IPSAMOJIMHENHOM

PaBHOYCKOPCHHOM JABUKCHHUU

Pemenue rpaduyeckux 3anau. 1
IIepemenienue Tena npu

MPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JIBM>KEHUH 0€3 HauaJIbHOM CKOPOCTH

JlaGopatopHas paborta Ne 1 1
«HccnenoBanue paBHOYCKOPEHHOTO
JIBI)KEHUS10€3 HauaJIbHON CKOPOCTHY

obopymoBaHue
71a00paTOPHBIX PaboOT
YUCHHUUYECKUX OTIBITOB

TS




Kontponenast ~ pabota Ne 1
«[IpssMONTMHEHOE TBMXKEHUE

OTHOCHUTENBHOCTH
nBrKeHUs. MHepuuanbHbie
cucremblorcuera. [lepBrii
3akoH HerotoHa. Bropoi
3akoH HproTOHA

Tpernii 3akoH HproTOHA
.CBoOOHOE TTa/IeHUE TEIl.
JIBm>xeHue tesa, OpoIIeHHOTO
BEPTUKAIBHO BBEPX.
Hesecomocth

3aKOH BCEMUPHOTO TATOTEHUS.
Yckopenue cBOOOIHOTO TaJICHUsIHA
3emiie U Ipyrux HeOEeCHbIX

Teax.

10

[IpssMonMHENHOE ¥ KPUBOJIMHENHOE
JBIOKEHUE. [[BrkeHue Tena no
OKPYXHOCTH

C TMIOCTOSIHHOM 110 MOTYTFOCKOPOCTBIO.

11

HckyccTBEHHBIE CITYTHUKH 3E€MIIN.
Nmnynsc Tena. 3akoH
COXpaHEHUs UMITYJIbCA.

12

PeakTuBHOE IBMKEHUE.
PaxeTsl.

Mexannuyeckue KoJe0aHUs U BOJHbL.3BYK.(S 4acoB)

13

KonebarensHoe asmxenne.CBOOOIHEIE
KoneOanus. Bemnuunel,
XapaKTePHU3YIOIIHEKOJIeOaTeIbHOS
JIBHOKEHUE

000pyI0BaHKE VTS
71a00paTOPHBIX paboOT "
YICHHYECKUX OTIBITOB

14

JlaGopaTtopnas pabota Ne 3
<KMHccneqoBanure 3aBUCUMOCTH
Mepuoa U 4aCTOThl CBOOOTHBIX
KoJeO0aHuil MasiTHUKA OT JJIMHEBIETO
HUTU>>

OO6opynoBaHue AJis Ta0OPaTOPHBIX
pabort u
YUCHHYECKUX OTIBITOB

15

[IpeBpaliieHue 3HEPrun Ipu
K0JIe0ATEILHOM JBIKECHHH.
3aryxarlre U BhIHYKICHHbIC
KoeOaHus

16

MexaHn4ecKue BOJIHEI. HponoanHe )51
NOTICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI.

CkopocTb
pacnpocTpaHeHHs BOJH.

17

3BYyKOBbI€ BOJIHBL. CKOPOCTB 3BYKaA.
[ToBTOpHUTENB- HO- 0000 YPOK
o teme «MexaHndeckue KouebaHus u
BOJIHBI. 3BYK»

obopynoBaHue JUIS
71a00paTOPHBIX paboOT "
YUCHHUUYECKUX OTIBITOB

DJIeKTPOMarHuTHOE noJe (7 4acoB)

18

MarnutHoe noJsie. OqHOpoAHOE U
HEOJHOPOJHOE MAarHUTHOE TOJIE.
Hanpasiienne Toka 1 HarrpaBJIeHUE

obopymoBaHue JUIS
71a00paTOPHBIX PaboOT u
YUCHHUUYECKUX OTIBITOB




JIMHHUM €ro MarHuTHOTO 1oJs. [IpaBuiio
OypaBumKa

19

OOHapyxeHre MarHUTHOTO TOJIS TI0 €T0
JEHUCTBHIO HA DJICKTPUYECKUU

ToK. [IpaBuiio nesoit pyku. Munykuus
MAarHUTHOTO IOJISL.
MarHuTHbIN NOTOK.

20

SIBneHuE IEKTPOMArHUTHON
Nunykunu. Hanpasienne
MHIYKIIHOHHOTO

toka. [TpaBuio Jlenna.

OOGopynoBanue JUTSt
IEMOHCTpanuil

21

JlabopaTtopHnas padota Ne 4
«3yueHue sBICHUS
SHGKTpOMaFHI/ITHOI\/JI WHIAYKIIUN

00opyI0BaHNE JUTST
1a00paTOPHBIX paboOT
YUYCHUYCCKUX ONBITOB

22

[Tonyuenue u nepenaya
MEPEMEHHOTO JIEKTPUIECKOTOTOKA.
Tpanchopmarop. DneKTpoMarHUTHOE
ToJie.

SHGKTPOMaFHI/ITHI)Ie BOJIHBI

23

Konebarenbuslit kKoHTYp. [lonydyenue
AIIEKTPOMATrHUTHBIX

Kone6anuii. [TpuHIUIIBI pagroCBsI3H U
TEJICBUJICHUS. DIIEKTpOMarHUTHas
npupoa

cBeTa

24

[Ipenomiienue cBera.
DOu3ndecKuii CMBICH TTOKa3aTes
npenomiienus. Jucnepcus.
[Tornomnenue u UCMyCcKaHKe
CBETa aTOMaMU.
[IpoucxoxaeHue TMHENYaThIX

CIICKTPOB.

000pyI0BaHKE VTS
71a00paTOPHBIX pabOT
YICHHYECKUX OTIBITOB

Crtpoenue atoma

(CA))

25

PamnoaxktuBaocTs. MoOaenn

AToMOB. PajinoakTUBHBIE MPEBpAILICHUS
ATOMHBIX SiJIEp. DKCIIEpUMEHTaIbHbIE
METOIbI

HCCIIEOBAHMS YaCTHII.

Kommnbroreproe
obopynoBaHue

26

JIaGopatopHnas paborta Ne 5
«M3ydenue nieneHus sipa aTomaypaHa
1o hoTorpaguu TPEKOB»

27

Jenenue snep ypana. llennas
peakuusi.

28

JIaGopatopHnas padora Ne 5
«M3ydenue nieneHus sjipa aToma
ypaHa 1o ¢otorpaguu TpeKoB»

29

SnepHbIN peakTop.
[Ipeobpa3oBaHue BHyTpEeHHEH
OHEPIrUH aTOMHBIX SIIED B




buonoruueckoe nericreue
paauanuu. 3aKOH pajiiOaKTUBHOTO
pacnana. TepmosnepHas peakuus

30

Pemenue 3agaq. IToaroroBka k
KOHTPOJILHOHU paboTe Ne3.

«CtpoeHue aroma 1 aTOMHOT'O
SATpay

31

Kontponbnas padora Ne 5
«CTtpoeHue aToMa U aTOMHOTO
SATpay

Ctpoenue Bcenennoii(3u)

32

CocraB, cTpoeHHe U
npoucxoxaeHue CoTHeUHOM

CI/ICTGMI)I. BOJ'II)HII/IC IIJIAHCTBI
ConHeyHon

cructeMbl Maibie Testa CoJIHeUHOH
CUCTCMBbI

Komnbroreproe
obopynoBaHue

33

Crpoenue, nznydyenue u
spoJironus CosHna u 38e371 CTpoeHue u
DBOJIIOLUS

Kommnbroreproe
obopynoBaHue

34

Bcenennoi. 3akmroynTensHOE 3aHITHE
o
teme «Ctpoenue BeeneHHon»




Onucanue yueOHO-MeTOAUYECKOr0 o0ecnedeHust
U MAaTEepHAJIbHO - TEXHMYECKOr0 ofecneyeHne 00pa3oBaTe/ibHOr0 npouecca
1 Tabmuuer: Cxema BogsgHOro oTomieHus. OmnpeneneHue 3apsjaa 3JIEKTPOHA. JIEKTpOHArpeBaTeibHbIC
npubopsl. JBurarens BHyTpeHHero cropanus. llapoBas TypOuna. ['anpBaHMYecKHe HMCTOYHHKH TOKA.
CoenuHenne moOTpeOUTENEH HIEKTPOIHEPTUU. AKKYMYISATOPHL. DJIEKTpOMarHutHoe pene. lIpumenenue
anekrpomarauta. Comneunsie u Jlynneie 3armenus. Cunbl ympyroctu. PaBHoBecme Ten. OmpeneneHue
oJIOKeHUs Tena (Touku). OTHOCUTENBbHOCTD JBMKEHUS (IepeMelieHus napamuieiabibl). OTHOCUTENIBHOCTD
JBIDKEHUS (TIepEeMEIICHUsT TepHeHAUKYSIpHbI). Tpaektopust nBumxeHus. CloKeHHE TEepeMeleHHd |
ckopocteit. Critel TssroTeHus. Cxema onsiToB Pesepdopna.
2 OOGopynoBanue oOIIero Ha3HAYCHUS, JEMOHCTPAIMOHHOE 000pymoBaHue, 000pyIOBaHUE IS TIPOBEACHUS
nmabopaTopHBIX padoT.
Homenknatypa yuyeOHOro oOopynoBaHust 10 (U3UKE OMpeesieTcs CTaHaapTamMu
¢usznueckoro oOpa3oBaHUs, MHUHUMYMOM COJEp)KaHHs ydyeOHOro Marepuana, Oa3uCHOU
nporpaMMmoi o01iero oopa3oBaHusl.
I[JIH IIOCTAHOBKH I[CMOHCTpaLIHf/’I AOCTATOYHO OIOHOI'0 JK3CMILIApa 060py)103aH1/151, JJIA
(bpOoHTAIBHBIX JTaOOPATOPHBIX PAbOT HE MEHEE OJHOTO KOMILUIEKTa 000PY/I0BaHUS Ha JBOUX

yyammxcs.

7 Kkaacc
Ne | HazBanmue j1abopaTopHOil padoThI OobopynoBanue
a/p
1 | Onpenenenne MEHBI JETCHUS U3MEPH- N3meputenbHpd TUIMHAP (MEH3YpPKa), CTaKaH C
TEJIHHOTO Mprbopa BOJIOM, MY3bIPEK, KOJI0A U APYTUE COCYIBI
2 | VI3amepenune pa3zMepoB MajbIX Tell Jlunetika, npoOb (WM TOPOX), MIIIEHO, UTOJIKA
3 | 3mepenue ckopocTH Jluneiika, ceKyHIOMEp, IEPEBIHHBINA OPYCOK
4 | U3mepeHue Macchl Tella Ha PhIYa)HbIX Becsl, rupu, HECKOJIBKO HEOOJBIINUX TEJ pa3HOI
Becax Macchl
5 | M3Mmepenus oObeéma Tena W3mepuTenbHbIi IUIUHAP (MEH3YpKa), Tea He-

npaBUILHOM PopMBI HE0OJIBIIIOTO 00BEMA (Taii- Ka,
OOJITHK M T.JI.)

6 | OmpeneneHue MIOTHOCTU TBEPAOTO Tena | Beckl, rupu, u3mMepuTeabHbId IIHHID (MEH-
3ypKa), TBEPI0OE TEJI0 HEN3BECTHOM TUNIOTHOCTH,

HUTKA

7 | I'pagyupoBaHue NpyXUHBI U U3Mepenue | JlnHamoMmeTp, 1kajga KOTOPOro OTCYTCTBYET (MU
CHJI IMHAMOMETPOM 3aKkpeITa Oymaroii), Habop rpy3os no 102 r,

HITaTUB C My(TOM, JTANKON U KOJIBLIOM

8 | UccnenoBaHus 3aBUCUMOCTH CUITbI Tpe- | JluHaAMoMeTp, 1epeBsSHHBINA Opycok, Habop rpy-
HUS CKOJIBKEHUS OT CUJIBI HOPMaJIbHOTO | 30B
JIABJICHUS

9 | Onpenenenus HEHTpa TSHKECTH MIIOCKOHM | JInHelka, miockas miacThHa MPOU3BOJIbHOM
IIJIACTUHBI dbopmbl, 0TBEC, OynaBKa, MpoOKa, IITATHB C

My(dhTOH U JTanKoi
10 | M3mepenue naBieHus TBEpAOro Tena Ha | Jlucr kieryaroit Oymaru, KapaHaal, BeChl, O-
onopy Jo111Ba OOTHHKA




11 | Onpenenenue BHITATKUBAIOIIEH CUIIBI, JuHamomeTp, mTatuB ¢ My(pTO# U IanKOH, 1B
JICWCTBYIOIIEH Ha IOTPYKEHHOE B JKUA- | TeJIa Pa3HOTro 00bEMa, CTaKaHbl C BOJOH U
KOCTb TEJIO HAaCBILIEHHBIM PaCTBOPOM COJIM B BOJIE
12 | BeissicHeHUE YCIOBHI IIAaBAaHUS Tella B Becsl, rupu, U3MEepUTENbHBIN TUIUHID, OPO-
KUJIKOCTH OUpKa-TIOIIaBOK C MPOOKOH, IPOBOIOYHBIN
KPIOYOK, CYXO# MecoK, (pmiIbTpoBasibHasi Oymara
WIH cyXasi TpsAIKa
13 | BeisicHeHue ycnoBHs paBHOBECHs peryara | Peruar Ha mtatuse, HA0Op Ipy30B, JUHEHKA, T1-
HaMOMETP
14 | Onpenenenue KII/I npu noaseme tena Jlocka, TuHAMOMETp, U3MEPUTEIIBHAS JICHTA UIH
110 HAKJIOHHOM INTIOCKOCTH JUHEHKa, OpYCOK, ITATUB C My()TOH M JIanKOi
8 kmace
Ne Ha3sBanmue ja6opaTopHoii padoThl Oo6opynoBanue
a/p
1 | UccnenoBanue usmeHenus co BpeMeHeM | CtakaH ¢ BOJIOH, 4yachl, TEPMOMETP
TEMIEPATYPhl OCTHIBAIOIIEH BOIbI
2 | CpaBHEHHE KOJMYECTB TEIUIOTHI IIPH Kanopumerp, usmepuTenbHblii TUIUHAP, TEP-
CMEIIMBAHUU BOJbI Pa3HON TeMIepaTypbl | MOMETp, CTaKaH
3 | U3mepeHue yaenpHOM TETIOEMKOCTH CrakaH ¢ B0/IOH, KaJTOPUMETP, TEPMOMETP, BECHI,
TBEP/OIO Tela TUPU, METAJIUTMYECKUNA  LUJIMHAP Ha HUTH, CO-
CyJ C ropsiuer BOJION
4 | I3MepeHne OTHOCUTEIIbHON BIAXXHOCTH | 2 TEPMOMETpPA, KyCOK MapJiiv, CTaKaH C BOJOU
BO3yXa
5 | COopka 3neKTpuYecKoi 1enu u usmMmepe- | McTouHMK muTaHus, HU3KOBOJIBTHAS JIaMITa Ha
HHE CHJIbI TOKA B €€ Pa3JINYHBIX Y4aCTKaX | MOJCTaBKe, KU, aMIIEpMETP, COCANHUTENIbHbBIE
IIPOBOJIA
6 | U3mepenue HanpspkeHUs Ha pa3iuuHblX | McTouHuK nmuTaHus, pe3ucTopbl, HU3KOBOJIbTHAS
ydacTKax 3JEeKTPUUYECKON Lenn JaMIla Ha NOJICTaBKe, BOJIBTMETP, KIIFOU, COE/IU-
HUTEJIbHBIE IPOBOAA
7 PerynupoBanue cuibl Toka peoctatoM| MICTOUHMK NUTaHUsA, IOJI3YHKOBBIM peOCTaT, aM-
NepMETp, KU, COEUHUTEIbHBIE TPOBOIA
8 | UccrnenoBanue 3aBUCUMOCTHU CHIIBI TOKA B | ICTOYHMK NHUTaHUSA, UCCIIEIyEeMBbI MPOBOIHUK,
MIPOBOJIHUKE OT HAIPSYKEHUS HA €r0 aMIIepMeTp, BOJIBTMETP, PEOCTaT, KIKOY, COEIU-
KOHIIaX IIPU NOCTOSIHHOM CONPOTHUBIIE- HUTEJIbHBIE IPOBOJA.
Huu. 3mepenune conpoTHBICHUS
9 | U3mepenue paboThl U MOIIIHOCTH JJIEK- Hcrounuk nuranus, aMrnepMerp, BOJIbTMETP,
TPUYECKOTO TOKA B JamIle KJIFO4, COEIMHUTENbHBIE ITPOBO/IA
10 | Cbopka >neKTpoMarHuTa 1 UCIbITAHUE Hcrounuk nuranus, K04, COeAUHUTEIIbHbIE
€ro JeHUCTBUS MIPOBO/Ia, MTOJI3YHKOBBIM peocTaT, KoMIac, J1eTa-
JM JUI COOPKH JIEKTPOMarHuTa
11 | U3yueHue 3/1eKTpUUYECKOTO JIBUTATEINS Mopnens 3neKTpoABUTaTeNs], ICTOYHHUK TUTAHUS,
MIOCTOSIHHOTO TOKa (Ha MOJIEJH) KJII0Y, COEAMHUTEIIbHBIE IPOBO/IA
12 | UccnenoBaHue 3aBUCUMOCTH yriia oTpa- | HaGop mo reomerpuyeckoii ontuke
JKEHUS OT YIJla NaJIcHNs CBETa
13 | HccnenoBaHue 3aBUCUMOCTH yIJIa Ipe- Habop no reomerpuueckoii ontuke
JIOMJIEHUS OT yIJIa NMAJICHNsI CBETA
14 | U3mepenue GpokycHOro paccrosiHus co- | Cobuparomas JIMH3a, SKpaH, JaMIia ¢ KoJray-
Ouparomeit muH3bl. [loaydyenue u3o0pa- | KoM, B KOTOPOM cJieJiaHa POPe3b, U3MEPHUTENb-
YKEHUU Has JIEHTa




9 kiaacce

Ne
a/p

Ha3panue j1adoparopHoii padoTbl

Oo6opynoBanue

1

HccnenoBanue paBHOYCKOPEHHOTO
JBUKCHUS 0€3 Ha4alIbHOM CKOPOCTH

XKenob nabopaTtopHBlii, IAPUK, IITATHB ¢ My(Q-
TOW U JIANIKOM, CEKYHAOMED, U3MEPUTEIIbHAS JICH-
Ta

HccnenoBanue yCKOpeHHs: CBOOOIHOTO
IMaACHUA

[Ipubop 1t U3ydyeHus IBUKEHUS TeJl, OJIOCKU U3
MWIIIMETPOBOM Oymaru aimuHo# 300 MM 1
mprHOH 20 MM, ITaTUB ¢ My(PTOH ¥ JTanKOH

HccenenoBanue 3aBUCUMMOCTH IEPHOAA
KoJie0aHU NPYKUHHOTO MasiTHUKA OT
MAaCCHI I'Py3a U KECTKOCTH MIPYKUHBI

HITatuB ¢ MydTOH U JTANKOU, CIUpabHAs MPY-
JKrHa, Habop Tpy30B Maccoit 100 rpamMM, cekyH-
JIOMEep, U3MEpUTEIbHAs JIEHTA

UccnenoBanue 3aBUCUMOCTH TIEpUoIa U
4aCTOTHI CBOOOIHBIX KOJIEOAHUNA HUTSI-
HOTO MasTHUKA OT JUINHBI HUTH

[HtaTuB ¢ My TO# U JTANKOM, APUK C TPUKPETI-
JICHHOM K HEMY HUTHIO JUIMHOU 0K0J10 130 cMm,
CEKYHJOMED, U3MEPUTEIIbHAS JICHTA

N3ydenue siBieHUS dIEKTPOMArHUTHON
WHITYKITUU

Munnuamnepmerp, KaTylmka-MOTOK, MarHuT I0-
JIOCOBOM, NCTOYHMK ITUTAHUs, KATYyIIIKa C JKeJe3-
HBIM CEpJICYHUKOM, PEOCTAT, KIIF0U, COCINHHU-
TEeNbHBIE IPOBOJA, MOJIENIb T€HEPATOPA DIIEKTPH-
YECKOTO TOKA

HaOmronenue CIUIOMIHOrO U THHEWYATO-
TO CIIEKTPOB

[TpoekuoHHBIN annapar, CleKTpajabHble TPYOKH C
BOJIOPOJOM, HEOHOM WJIM T€JINEM, HCTOYHUK
NIUTaHMs, IITATUB, COCINHUTENBHBIE IPOBOJIA,
CTCKJISIHHASL IUTACTMHKA CO CKOIIEHHBIMH IPAHAMMU

W3yuenue neneHus sapa ypaHa 1o
(dhoTtorpadun TpekoB

®doTtorpadusi TPEKOB 3apsHKEHHBIX YaCTHII, 00pa-
30BaBMIMXCA B (DOTOIMYJIBCUH TPU JCICHUH SIPA|
aToMa IMoJi JIeHCTBUEM HEUTPOHA, JIMHEKA U3Me-
puTeIbHAs

N3yueHne TpeKOB 3apsHKEHHBIX YacTHUI]
10 TOTOBBIM (oTOrpadusim

®otorpaduu TPEKOB 3apsSHKEHHBIX YACTHUII, TOJTY-
YEHHBIX B Kamepe Bunbcona, my3bIpbKOBOM Ka-
Mepe U POTOIMYITBCUI

N3mepenue ecTeCTBEHHOTO paralloH-
HOro ()OHA JO3UMETPOM

Jlo3uMeTp JUIg U3MEPEHUs €CTECTBEHHOTO pajiua-
IIMOHHOTO (hoHA




3. OcHoBHaf U AONOJTHUTE/IbHASA JIUTEpaTrypa:
1.ActaxoBa T.B. JlaGopatopHble paOOThl U KOHTPOJBHBIE 3aJaHHs MO (U3MKE:
TeTpaab A ydamuxcs 8 kinacca. - Caparos: Jlnnei
2.I'y6anoB B.B. JIabopaTtopHbie paOOTbl U KOHTPOJIBHBIE 33JIlaHUs MO (PUBHUKE: TETPAIb
s yaamuxcs 9 knacca. - Caparos: Jlunen
3. JIlykamk B. M. COopHuk 3amay no ¢usuke: Yuebd mocobue s ywamumxcs 7-9
kiacc.- M. IIpocsenie- Hue, 2014
4 Mapon A.E. Mapon E.A. ®usuka: quaaktuueckue Marepuanbl.7 kiacc.- M.: JIpoda,
2013 Mapon A.E. Mapon E.A. ®usuka: AMAAKTUYECKUE MATepHUANIBL.8 Kiacc.- M.:
Hpoda, 2013 Mapon A.E. Mapon E.A. ®usuka: quaakTuyeckue MaTepuanbl.9 Kiacc. -
M.: Ipoda, 2013
S.Ilepriikun A. B. COopHuk 3aaa4 no gusuke: Y4yed nocodbue it yyauuxes 7-9 k.
M.: [Hpoda, 2014 O6.[leppimkun A.B. ®usuka. 7 «kiacc: YueOHUK IS
oO1eo0pa3oBarenbHbIX yupexaenuid. M.: JIpoda, 2014
8.Ileppimkun  A.B. ®wuzuka. 8 xkmacc: YdeOHMK it 001eo0pa3oBaTeIbHBIX
yupexaenuii. M.: lpoda, 2014
O.lleppimkna A.B. ®wuszuka. 9 kmacc: YdueOHHMK s 0011e00pa3oBaTeIbHBIX
yupexaenuii. M.: lpoda, 2014
10. YmakoBa M. A., K. M. YmakoBa, nuaakruueckue mMarepuaibl o ¢usuke (A. E.
Mapoms, E. A. Mapon).
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