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IosicHuTeNLHAA 3aNIUCKA

PabGouass mporpamma mo ¢usuke qis 7-9  KIIacCOB OCHOBHOW IITKOJIBI

pa3paboTaHa B COOTBETCTBUHU:

1.

@enepanbHbii 3ak0H 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «OO6
obOpaszoBanuu B Poccuiickoit deneparuu» (C U3M. W JAOI., BCTYI. B CHIY C
01.09.2020).

[Tactiopt HanmoHansHOTO TIpoekTa «O0pa3zoBanue» (yTB. npe3uanymom CoBeTa
npu Ilpesunenre PP no crTpaTermyeckoMy pa3BUTHI0 W HAlMOHAJIbHBIM
npoekTam, npoTokoii oT 24.12.2018 Ne 16)

l'ocynapctBenHass  mporpamma  Poccuiickori ~ ®epepanun  «Pa3Butue
oOpazoBanus» (yTB. [locranosnenuem IlpaButensctBa PO ot 26.12.2017 Ne
1642 (pen. ot 22.02.2021) «OO0 yTBEpKJIE€HUU TOCYAAPCTBEHHOW MPOTPaMMBI
Poccuiickoit @enepanuu «Pa3Butre o0pa3zoBaHus».

[Ipodeccuonanbubiii cranaapt «llemaror (memarormdeckas AEsTEILHOCTH B
JOIIKOJILHOM, HayaJlbHOM OOIIlEM, OCHOBHOM OOIEM, CpeaHeM o0O0IIemM
oOpazoBaHuu), (BocmuTaTedb, yuutenasb)» (ped. ot 16.06.2019) (Ilpukas
MunucrepcTBa Tpy1a u counanbHoi 3amuThl PO oT 18 okTs10pst 2013 1. Ne 5444,
C U3MEHEHUSIMU, BHECEHHBIMU MPUKA30M MUHHCTEPCTBA TPyJa U COI3AIIUTHI
P® ot 25.12.2014 No 11151 1 ot 5.08.2016 1. Ne 422n).

Mertonuueckre peKOMEHJAIMU TI0 CO3JaHUuI0 M (PYHKIIMOHMPOBAHUIO B
o011eo0pa3oBaTeIbHBIX OPraHU3aIUAX, PACIIOJIOKEHHBIX B CEJTLCKOW MECTHOCTH
W MajplX TopojJax, IEHTPOB OOpa3oBaHMsI E€CTECTBEHHO-HAYYHOH U
TEXHOJOrnyecko  HampaBiieHHocTe  («Touka pocra») (Y TBep:KIEHbI
pacnopsbkenneM MuHuctepcTtBa npocsemeHust Poccuiickon ®depepauuu ot
12 suBapst 2021 1. Ne P-6)

Metoauyeckue peKoMEeHAAIMU MO CO3/aHuI0 U (DYHKIIMOHUPOBAHUIO JETCKUX
TEXHOIAPKOB.

«KBantopuym» Ha ©0aze o00meoOpa3oBaTebHBIX OpraHuzanuii  (yTB.
pacnopsbkeHneM MuHucTepcTBa mpocBeleHuss Poccuiickoin @enepanuu Ot
12.01.2021 Ne P-4).

[Iporpamma ocHOBHOro 001Iero oOpazoBaHusa. @usnka. 7-9 knaccel (aBTOPHI:
A.B. Ileppiikun, H.B. ®unonoBuy, E.M. T'ytHuk). ®@usuka. 7-9 Kiaccel:
pabouune mporpammsbl / coct. @50 E.H. Tuxonoma - 5-¢ uzn., mepepad.-M.:
Hpoda, 2015. — 400c.

[Iporpamma ompenensier cojep’kaHue W CTPYKTYpy Yy4eOHOro Marepuana,

MOCJIEI0BATEIbHOCTh €Tr0 M3yueHUus, MyTH (OPMUPOBAHUSA CUCTEMBbl 3HAHUH,
YMEHUM M CIOCOOOB MAESITENbHOCTH, Pa3BUTHUS, BOCIHMTAHUSA U COLHAIM3ALNN
yqammxcs.

[Ipennaraemasi mporpamma peanu3yercs € MOMOIIbI0 Y4eOHO-METOIUYECKUX

koMIuiekToB (YMK). YMK mnist kaxaoro kjacca BKJIIOYAeT: YUEOHHK, 3aJJauHUK,
METOJMYCCKUE MaTepHayibl JUIsl YYHUTENs, CaMOCTOSTCIbHBIE W KOHTPOJBHBIC
paboThI, TETpab 11 JTabOPaTOPHBIX PabOT.

[Tnanupytrorcs cieayromnire GopMbl OpraHu3aly yueOHOro npolecca:



(G poHTaNBHBIE; KOJUICKTUBHBIC; TPYIIIOBBIE; padoTa B Iape; WHANBUIAYaTbHbIC.

B npenogaBanuu npenaMera OyAyT UCIIOIB30BATHCS CIACAYIOUINE TEXHOIOTHH
U METOJABI: JIMYHOCTHO-OPUEHTHPOBAHHOE OOydYeHHE; NpPOOJIIEeMHOE OOy4YeHUE;
muddepeHIMpOBaHHOE O00YYEHHE; TEXHOJOTHMH OOyYeHHsS Ha OCHOBE PELICHHS
3a]1a4; METO/IbI HHIUBUyalIbHOTO O0YUICHHUS.

Oco0eHHOe 3HaUYEHKE B MPEMOAaBaHUN (PU3UKHU UMEET IIKOJIbHBINA (PU3NIECKHt
OKCIIEPUMEHT, B KOTOPBI BXOJSAT JAEMOHCTPALMOHHBIA HKCIEPUMEHT U
CaMOCTOSITeNIbHBIE JTabOpaTopHbIe pabOThI ydYalIUXCS Ha OCHOBE ITU(POBOI
J1a00paTOPHHU.

Heabro ndyuyenus Gu3UKM B OCHOBHOM IIKOJIE ABJISCTCH:
1) B HaMpaBJICHUH JIMYHOCTHOTO Pa3BUTHS:

— BOCIUTAHME  TOTOBHOCTH  OOy4YalIIMXCSd K  CaMOPa3BUTUIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K 00YUYEHUIO U TO3HAHUIO;

— (QopMupoBaHue IIEHHOCTH 3I0POBOT0O U 0€301acHOT0 00pasa >KMU3HU, TPABUIT
WHIUBUIYAIbHOTO M KOJUIGKTMBHOTO  0O€30MacHOr0o  IMOBEJEHUS B
Ype3BbIYAMHBIX CUTYyallUsX, YTPOXKAIOIIMX >KU3HU M 30POBBIO JIIOJIEH,
MIpaBUJI TIOBEICHUS HA TPAHCIIOPTE U HAa JOPOTaX.

— BOCIUTaHHE YOEXKIEHHOCTM B  BO3MOXKHOCTU MO3HATh  MPUPOLY,
HEOOXOJMMOCTH Pa3yMHOI'O HCIOJIb30BaHUSI JIOCTMKEHMM HaykKu U
TEXHOJIOTUH JJIs1 JalbHEHIIIEro pa3BUTHS YETIOBEUECKOro 00IeCTBRa;

— Ppa3BUTHE YBaXXEHUSI K TBOPIIAM HAYKU U TEXHUKHU; OTHOIICHUS K (PU3UKE KaK
K 3JIEMEHTY O0IIeYEIOBEYECKOM KYJIbTYPHI.

2) B METanpeMETHOM HAIPABJICHHU:

— OCBOEHUE 3HAHMM O MEXAHUYECKHUX, TEIUIOBBIX, 3JICKTPOMArHUTHBIX U
KBAaHTOBBIX SIBJICHUSX; BEJIMYMHAX, XaPAKTEPU3YIOIIMX OTH SBJICHUS;
3aKOHAX, KOTOPbIM OHHM MOJYMHSIOTCA; METOAAaX HAyYHOrO0 TO3HAHMS
npupoAsl U (GOPMHUPOBAHUS HA ITOM OCHOBE MPEACTaBIECHUN O (pU3NUYECKON
KapTUHE MUPA;

— OBJIQJICHUE YMEHMUSIMU TMPOBOJUTH HAONIOJACHUS TPUPOJHBIX SIBICHUIA,
OMKCHIBATh U 0000IIATh PE3yibTaThl HAOMIOACHUM, UCIIOJIB30BaTh POCTHIE
U3MEpUTENbHbIE  TPUOOPHI NI U3Y4YeHUS  (PU3UYECKHX  SIBJICHUM;
MPEACTABIATh PE3yNbTaThl HAOMIOEHUN WM M3MEPEHUW B BHJIE TaOJIHIL,
rpaMKOB ¥ BBIABIATH HAa OJTOH OCHOBE DJMIMPUYECKHE 3aBHUCHUMOCTH;
NPUMEHSTh TOJY4YEHHBIE 3HAHUS JUIA OOBSICHEHHUS Pa3HOOOpPa3HBIX
MPUPOJHBIX SBJICHUM UM IIPOLIECCOB, MPHUHIUMIIOB JCUCTBUS BaKHEUIIIMX
TEXHUYECKUX YCTPOUCTB, JJIS pelieHus (PU3NIeCKuX 3a7ay;

— Ppa3BUTHE IMO3HABATEJILHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CHIOCOOHOCTE B mpouecce peuieHus: (U3NYECKUX 3a7ady M BBIOJIHEHUS
HKCIIEPUMEHTAJIBHBIX HUCCJEJ0BAHMM; CIOCOOHOCTH K CaMOCTOSITEILHOMY
MPUOOPETEHUIO HOBBIX 3HAHUU MO (PU3HUKE B COOTBETCTBUU C KM3HEHHBIMHU
MOTPEOHOCTSIMU U UHTEPECAMU;

— HCTOJB30BaTh KOMITBIOTEPHBIC TEXHOJIOTUH JIJIsl pEIIeHUs HH()OPMAITMOHHBIX
U KOMMYHUKAIIMOHHBIX YYE€OHBIX 3a7ad, B TOM UYHCJIE: BBIYHCIICHUE,



HalMCaHWe IIMCEM, COYMHEHUM, [OKIaa0B, pedeparoB, CO3JaHHUE
IIpe3eHTalun U Jp.;

H.]IaHpreMl)Ie PeE3yJIbTATbl OCBOCHUS y‘l€6HOI‘O npeamerTa «Pu3ukar»

JIn4HOCTHBIE pe3yJabTaThl
OOyyaromuiics TOTYYUT BO3MOXKHOCTH ISl (DOPMHpPOBAHUS CIEAYIOUINX

JIMYHOCTHBIX PC3YyJIbTATOB!

pPa3BUTHE TO3HABATEIIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

yOEeXKIEHHOCTh B BO3MOXKHOCTH TO3HAHUS TMPUPOJBI, B HEOOXOAMMOCTU
Pa3yMHOTO HCHOJIb30BaHUSl JTOCTMOKCHUM HayKd UM TEXHOJOTHH IS
JAJIbHENIIIET0 pa3BUTHS YEJIOBEUYECKOIo OOIIECTBA, YBaKEHUE K TBOpLAM
HAyKU U TEXHUKH, OTHOLIEHUE K (PU3MKE KaK K JIEMEHTY OOLIEUEI0OBEYECKON
KYJbTYDBHI;

CaMOCTOSITENIFHOCTh B TMPHUOOPETEHWH HOBBIX 3HAHUM M MPAKTUYECKUX
YMEHH;

TOTOBHOCTH K BBHIOOPY KH3HEHHOTO MyTH B COOTBETCTBUU C COOCTBEHHBIMU
UHTEpEeCaMu M BO3MOXXHOCTSMU;

MOTHBAIMsSI O00Pa30BATENBbHOM JEATEIPHOCTH Ha OCHOBE JIMYHOCTHO
OPUEHTHPOBAHHOTO MOJIX0/1a;

(GopMUpOBaHKE LIEHHOCTHOI'O OTHOLIEHUS JPYyr K JPYry, K YYWUTENIO, K
aBTOpaM OTKPBITHI 1 U300pETEHUH, K pe3yJibTaTaM 00yUYeHUSI.

MeTanpeaMeTHbie pe3yJbTaThl
OOyuaromuics TOJYYUT BO3MOXXHOCTH Il  (POPMHUPOBAHUS CIICTYIONTUX
METaNPEAMETHBIX PE3yIbTATOB:

OBJIAJICHWE HAaBBIKAMH CaMOCTOSTEIBPHOTO TPHOOPETCHHS] HOBBIX 3HAHUH,
OpraHu3anuyd y4eOHOW ICATEIHHOCTH, TTOCTAHOBKHU IIeJIeH, TUTAHUPOBAHUSA,
CaMOKOHTPOJISI M OIEHKH pPe3yJbTaTOB CBOCH ACSITCIBHOCTH, YMCHHUSIMHU
MIPEIBUICTh BO3MOXKHBIE PE3yJIbTaThl CBOMX JCHCTBUI;

MOHUMAaHUE Pa3IUINi MEXAY UCXOAHBIMHA (paKTaMH W THUIIOTE3aMU IS UX
OOBSCHEHHS, TEOPETUYCCKUMU MOJICISIMA W PEATbHBIMH OOBEKTaMH,
OBJIaJICHNE YHUBEPCATHHBIMH YUYECOHBIMU JIEHCTBHUSIMU Ha TIPUMEPAX THUIOTE3
JUIsl OOBSICHEHUSI W3BECTHBIX (DAaKTOB U DKCIEPUMEHTAIBLHON TMPOBEPKU
BBIJIBUTAEMBIX THIOTE3, Pa3pabOTKA TEOPETHUECKHX MOJIEIeH MpOoIeccoB
WJIN SIBJICHUM;

dbopmupoBaHe yMEHUN BOCHPUHHMMATh, MepepadarhiBaTh W MPEAbIBISATH
uHoOpMaIMI0O B  CIIOBECHOM, OOpa3HOW, CUMBOJHYECKOW (dopmax,
aHANMM3UPOBaTh W  TiepepadaThiBaTh IMOJIYYEHHYIO HWHPOpMAIHMIO B
COOTBETCTBHM C TIOCTAaBJICHHBIMH  33JladyaMH, BBIJICIATh OCHOBHOE
CoJlep)KaHUE TPOYUTAHHOTO TEKCTa, HAXOAWTh B HEM OTBETHI Ha
MTOCTABJICHHBIC BOIIPOCHI M M3J1araTh €ro;

NpUOOpPETEHNE OIbITa CAMOCTOSITEIBHOIO IOMCKA, aHalu3a W oTOopa
uH(pOpMAIlMM C UCHOJIb30BAHUEM pPAa3JIUYHBIX HCTOYHHUKOB M HOBBIX



MH(POPMAILIMOHHBIX TEXHOJIOTHH JUIsl peIIeHUs T03HABATENbHbIX 33/1a4;
pa3BUTHE MOHOJIOTUYECKON U JUATIOTUYECKOW pEeUYr, YMEHHUs BbIpaXaTh CBOU
MBICITH, CHOCOOHOCTH BBICIYIIUBAaTh COOECEIHHKA, MOHUMATh €r0 TOYKY
3peHMs, IPU3HABATH IIPABO APYTOT0 YEIOBEKA HA HHOE MHEHUE;

OCBOCHME IPUEMOB JEHUCTBUM B HECTAHIAPTHBIX CHUTYAlMAX, OBJIAJICHUE
ABPUCTUYECKUMU METOAAMH PELIECHUS TPOOIIEM;

dbopMupoBaHre yMEHUW paboOTaTh B TPYNIE C BBIMOJIHEHHUEM Pa3IUYHBIX
COLIMAJIBHBIX pOJIEH, NPEICTaBIATh M OTCTaWBaTh CBOM B3IUIAIBI U
yOeXaeHUsI, BECTU IUCKYCCHIO.

PeryasituBubie YY /|

OOyuaromuics TOJYYUT BO3MOXKHOCTH I (POPMHUPOBAHUS CIIETYIOUIUX
perynsatuBHbIX Y'Y /.

1. YMeHue caMoCTOATENbHO ONPEAEIISTh LeJIn 00yUYeHUs, CTAaBUTh U
(bopMyIMpOBaTh HOBBIE 3aJ]a4M B YU€0€ U MO3HABATEIbHOU AEATEIBHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MTO3HABATEIBHON AESTENBHOCTH.

OOyyaromuncs CMOXET:

aHAIM3UPOBaTh CYLIECTBYIOLIUE U MIIAHUPOBATh Oy ylire 00pa3oBaTebHbIE
pe3ybTaThl;

UACHTU(ULIMPOBATh COOCTBEHHBIE NPOOJEMBI M ONPEIECHATh IJIABHYIO
npo0iemy;

BBIIBUTaTh BEPCUM pEIICHUs MpoOieMbl, (OpMYyJIUPOBATH THIIOTE3bI,
IIPENBOCXUIIATh KOHEYHBIN PE3YJIbTAT;

CTaBUTh LEJb JACSITEIbHOCTH HAa OCHOBE ONpPENEIEHHON MpoOieMbl U
CYILECTBYIOINX BO3MOXHOCTEH;

dopMynrpoBaTh y4yeOHBIE 3a/Jayd Kak IIard JTOCTH)KEHUS MOCTaBJIECHHOU
LEIH 1eATEbHOCTH;

00OCHOBBIBATH 11€JIEBbIE OPUEHTUPHI U IPUOPUTETHI CChIIIKAMH HA LIEHHOCTH,
yKa3bIBasi 1 000CHOBBIBASI JIOTHUECKYIO MOCIEA0BATEIbHOCTD IIaroB.

2. YMeHHe caMOCTOSATENbHO TUTAHUPOBATh My TH JOCTHKECHHUS 1LIeJIeH, B TOM
YyHUCIe allbTepHATUBHBIE, 0OCO3HAHHO BbIOMpaTh HanboJee 3(h(HEeKTUBHBIE CLIOCOOBI
perieHus y4eOHbIX M O3HABAaTEIbHBIX 3a/1ay.

OOyyJaromuiics CMOXKET:

onpenensaTh HeoOxonaumoe(bie) neicTBrUe(sS) B COOTBETCTBUU C y4eOHOU U
MO3HABaTEILHOM 3a/lauaMy U COCTABJISATh AJITOPUTM €ro(MX) BBITIOJTHEHUS;
00OCHOBBIBaTh U OCYIIECTBIIATH BHIOOP HambOosee 3(hPEeKTUBHBIX CIIOCOOOB
penieHus yueOHBIX U TIO3HABATEIbHBIX 33]1a4;

OTIPEIEISITH/HAXOIUTh, B TOM YHCJIC U3 TIPEIJIO)KCHHBIX BAPHAHTOB, YCIOBUS
JUTSI BBITIOJTHEHUST y4eOHOM 1 MIO3HABATEIHHOM 3a/1a4;

BBICTpanBaTh KU3HEHHBIE TIJIaHBI HAa KPAaTKOCPOUHOE Oyayiee (3asBIISITh
I[eJIeBbIC OPUEHTHPHI, CTABUTH aJCKBaTHbIE WM 3aJlaud M TMpejjaraTh
JEeUCTBUS, YKa3biBass U OOOCHOBBIBAsI JIOTHYECKYIO IOCJIEAOBATEILHOCTD
11aroB);

BBIOMpaTh W3 TMPEIJIOKEHHBIX BapHAaHTOB M CaMOCTOSITEIbHO HCKaTh
CpeACTBa/pecypcChl Jisl pelieHUs 3a1aui/JOCTUKEHUS 1SN,



COCTaBJISATh TUIAH PEIICHUs MpOoOIeMbl (BBITIOJHEHUS MPOEKTa, MIPOBEICHUS
HCCIICIOBAHHUS );

ONpEeNeNATh MOTEHIUANbHBIC 3aTPYJHCHUS MPU PEUICHUH Y4YeOHOW u
MO3HABATENLHOM 3a/1a4M M HAXOJUTh CPEJICTBA JIJI UX YCTPAHEHUS,
OIMMCHIBATH CBOM OIBIT, OPOPMIISIS €T0 IS TIepeaadn IPYTUM JIIOISIM B BUTIE
TEXHOJIOTUU PEIICHUS MPAKTUYECKUX 3aa4 ONPEIeIEHHOTO Kilacca;
IJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHJIUBUIYAIBHYIO 00pa30BaTEIIbHYIO
TPaeKTOPHIO.

3. YMeHue COOTHOCUTh CBOM JICHCTBUS C TUIAHUPYEMBIMU Pe3yIbTaTaMH,
OCYILIECTBIIATH KOHTPOJIb CBOEH JIEATEIbHOCTH B MPOLIECCE TOCTHKCHUS
pe3yJibTaTa, OnpeaesaTh CIIOCOOb! ISUCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUM U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSIOIIEHCS
CUTYallUEH.

OOyyarommics CMOJKET:

ONMpENENATh COBMECTHO C TI€AaroroM M CBEPCTHUKAMU KPUTEPUU
IUIAHUPYEMBIX  pe3yJbTaTOB W KPHUTEPUUM OLEHKH CBOEH y4eOHOM
NEeSATEIbHOCTH;

CUCTEMATU3UPOBaTh (B TOM YHCIIE BBIOMPATh MPUOPUTETHBIE) KPUTEPUU
IUTAaHUPYEMBIX PE3YJIbTATOB U OLEHKH CBOEU JI€ATEIbHOCTH;

oTOMpaTh  MHCTPYMEHTHI Il  OLICHUBAHUS CBOEU  JEATEIBHOCTH,
OCYLIECTBJISATh  CAaMOKOHTPOJb  CBOEM  JIEATEIBHOCTH B paMKax
IPEJIOAKEHHBIX YCIOBUN U TPEOOBaHUM;

OLICHMBATh CBOIO JEATEIBHOCTh, APIYMEHTHUPYS NPUYMHBI JOCTUKEHUS WU
OTCYTCTBUS IJIAHUPYEMOI'O PE3YIIbTATa;

HaXOAMUTh JOCTATOYHbIE CPEACTBA ISl BBHINOJHEHUS Y4YEOHBIX ICHCTBHUH B
U3MEHAIOIIEHCS CUTyallud W/WIM TOpU  OTCYTCTBUM  IUIAHUPYEMOTO
pe3yJbTara;

paboTas o CBOEMY IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYLIYIO JEATEIBHOCTD
Ha OCHOBE aHaJIM3a U3MEHEHUI CUTYaIUH JJIsl MOTYYEHUs 3allJIaHUuPOBAHHBIX
XapaKTEPUCTHK MPOIYKTa/pe3ybTara;

YCTaHABJIMBATh CBSI3b MEK/y MOJYUYEHHBIMU XapaKTEPUCTUKAMU MTPOJIYKTa U
XapaKTEPUCTUKAMU MpoIlecca AESITENbHOCTH U MO 3aBEPIICHUH ACSITEIbHOCTH
npeajiaraTbh ~ M3MEHEHHUE XapaKTEepUCTUK Mpouecca i MOJIyYeHHs
YIIYUIIEHHBIX XapaKTEPUCTUK MPOAYKTA;

CBEPSITh CBOM ACUCTBHUS C LIEIbIO U MPU HEOOXOAUMOCTH UCTIPABIISATH OIIMOKU
CaMOCTOSITEIIBHO.

4. YMeHue OlleHUBATh MPAaBUILHOCTD BHITIOJTHEHMSI YIeOHOM 3a/1a4H,
COOCTBEHHBIC BOBMOYKHOCTH €€ PEIICHUS.
OOVYYArOIIUIACST CMOXKET:

OTNPENENATh KPUTEPUU MPABUILHOCTH (KOPPEKTHOCTH ) BHIMOJTHEHUS y4eOHOM
3aJa4y;

aHaNM3UpoBaTh W  OOOCHOBBIBATH NPUMEHEHUE  COOTBETCTBYIOLIETO
WHCTPYMEHTApUS JUIs BBIMOJIHEHUS! yueOHOM 3a1auu;

CBOOOIHO MOJb30BaTbCSl  BBIPAOOTAHHBIMU ~ KPUTEPUSIMU  OLIEHKH U
CaMOOLIEHKH, UCXO/IS U3 LIEJIM U UMEIOLUXCS CPEJICTB, pa3iinyas pe3yJbTaT U



CIIOCOOBI JIENCTBUI;

OLICHMBAaTh TMPOAYKT CBOEH  JEATENBHOCTH MO 3aJaHHBIM  W/WIH
CaMOCTOSITENIFHO OMPEACIEHHBIM KPUTEPUSIM B COOTBETCTBHH C IIEIBIO
JeSITEIbHOCTH;

00OCHOBBIBaTh JOCTH)KMMOCTh IEH BBIOPAHHBIM CIHOCOOOM Ha OCHOBE
OLIEHKH CBOMX BHYTPEHHHUX PECYpPCOB M JOCTYITHBIX BHEIIHUX PECYPCOB;
¢uKcHpOBaTh U aHAIM3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

5. BJI&I[CHI/IG OCHOBaMHM CaMOKOHTPOJIA, CAMOOUICHKH, ITPUHATHUA pCHICHI/Iﬁ )41
OCYHmCCTBJICHUA OCO3HAHHOTO BI)I60pa B y‘I€6HOI>'I 1 IO3HABATEIIbHOMN
JACATCIBHOCTH.

O6V‘I&IOHIHﬁC$I CMOKCT.

HaO0JI0JaTh U aHAJIU3UPOBATh COOCTBEHHYIO YUEOHYIO M IO3HABATEIbHYIO
NEeATEIbHOCTh M JICSATENIBHOCTh JPYrMX OOydallIUXCi B MpPOLEcce
B3aMMOIPOBEPKHU;

COOTHOCUTH peajbHble M IJIAaHUPYyEeMble pe3yJbTaThl HMHIWBUIYaTbHON
00pa30BaTeIbHOMN IEATEILHOCTH U JI€TaTh BBIBOJIBI;

OpPUHUMATh peIIeHHne B y4eOHOM CHUTyalluh M HECTH 3a HEero
OTBETCTBEHHOCTB;

CaMOCTOATENbHO ONPENENATh NMPUYMHBI CBOErO ycIlexa WM Heycnexa u
HaXOAUTh CIIOCOOBI BBIXO/IA U3 CUTYallMH HEYCIIeXa;

PETPOCIEKTUBHO OTIPEAEIATh, KaKUe AEHCTBUS IO PEHICHUIO yUeOHOU 3a1a4u
WIM TapaMeTpbl 3TUX JACUCTBUHA NPUBEIM K IMOJYUYEHUIO HMEIOLIErocs
IPOAYKTa yueOHOU JAesITeIbHOCTH;

J€EMOHCTPUPOBATh pUEMBI perysiuu
NCUX0(U3NOIOTMUECKUX/IMOLMOHANIBHBIX COCTOSIHUM Ui JOCTHIKECHUS
addexra ycrnokoeHus (YyCTpaHEHHS HSMOIMOHAIBHON HAMPsIKEHHOCTH),
s dexTa BoccTaHOBIEHUS (OCIA0IEHUSI IPOSBICHUN yTOMIIEHHS ), S pekTa
aKTUBH3aLMHU (TTOBBILLIEHUS ICUXO(PU3HOJIOTUHYECKON PEaKTUBHOCTH).

ITo3HaBaTeabHbIE YY]]

OOyyaromuics MoxyYuT BO3MOKHOCTD JJIsl (POPMUPOBAHUS CIEAYIOIINX
Mo3HaBaTeabHBIX Y Y /1.

1. YMmenue onpenensiTh MOHATHS, CO3/1aBaTh 00OOIIEHNUs, yCTAaHABIUBATh
aHaJIOTUH, KIacCU(DHUIIMPOBATH, CAMOCTOSTEILHO BEIOMPATh OCHOBAHHUS H
KpUTEPHUH IS KiIaccu(PUKaIMY, yCTaHABIUBATh IPUUNHHO-CJICICTBEHHBIC CBSI3H,
CTPOUTH JIOTUYECKOE PACCYKACHUE, YMO3aKIIIOUeHUE (MHIYKTUBHOE, I€IYKTUBHOE,
110 AHAJIOTHH) U JIeJIaTh BBIBO/IBI.

OO0yJaroIMHCcs CMOXKET:

0JIOMpaTh CJI0OBA, COMOJYMHEHHBIE KIIFOUEBOMY CIIOBY, ONPEIEIISAIOIINE €T0
IIPU3HAKU U CBOMCTBA;

BBICTPAaUBaTh JIOTUYECKYIO IIEMOYKY, COCTOALLYIO W3 KIIOYEBOIO CIOBA U
COIIOAYMHEHHBIX EMY CJIOB;

BBIJIEJIATH OOIIMI IPU3HAK JIBYX WM HECKOJIBKUX IIPEIMETOB UJIH SBJICHUHN U
OOBSICHATH UX CXOJACTBO;



O0BENUHATD MIPEAMETHI U SIBJICHUS B TPYIIIBI IO ONPEAEIEHHBIM PU3HAKAM,
CpaBHUBATh, KJIACCU(PHUIIMPOBATH U 000011aTh (DAKTHI U SABICHUS;

BBIJICIIATH SIBJICHUE U3 OOLIETO psiia IPYTUX SIBICHUI;

0OCTOATENHCTBA, KOTOPHIE MPEIIIECTBOBATIN BO3HUKHOBEHUIO CBA3H MEXTY
SBIICHUSIMU, U3 3TUX OOCTOSITENBCTB BBIAEIATH ONpPENESIONINe, CIOCOOHbIE
ObITh MPUYMHOW JTAHHOTO SIBJICHHS, BBIABJISITH HPUYMHBI W CJEACTBUS
SIBIICHUI;

CTPOUTbH PACCy’KJEHUE OT OOLIUX 3aKOHOMEPHOCTEN K YaCTHBIM SIBJIICHUSIM U
OT YAaCTHBIX SIBJIEHUH K OOIIUM 3aKOHOMEPHOCTSIM;

CTPOUTB PACCy’KJICHUE HA OCHOBE CPABHEHMSI IIPEIMETOB U SIBJIICHUM, BBIIEIIAA
IIPU 3TOM OOIIME PU3HAKH;

u3jarath IOJYYEHHYIO HH(OpPMAalMIO, HUHTEPHIPETHPYs €€ B KOHTEKCTE
peaeMon 3a1auu;

CaMOCTOATENLHO YKa3bIBaTh HAa MH(OPMALIHMIO, HYKIAIOLIYIOCS B ITPOBEPKE,
npemjiaraTh U MPUMEHATh CIIOCO0 MPOBEPKHU JOCTOBEPHOCTH UH(POpPMALINK;
BepOaIM30BaTh SMOLMOHAIBHOE BIEYATIECHHWE, OKAa3aHHOE Ha HEro
MCTOYHUKOM,;

OOBSCHATH SIBJICHUS, MPOLECCHI, CBA3M U OTHOIICHHUS, BBISBISEMBIE B XOJ€
MO3HABATENILHOM M HUCCIEIOBATENbCKON  JEATENbHOCTH  (MPUBOAUTH
OOBsICHEHHE C U3MEHEHHEeM (OpMBbI  MPEACTABICHUS;  OOBICHSATH,
JETAM3UpPYsl UM 0000111ast; OOBSICHITH € 3aJaHHOW TOYKU 3pEHUS);
BBISBJISITH W Ha3blBaTh NPUYUHBI COOBITUS, SIBJIEHUS, B TOM YHCIE
BO3MOXKHbIE/HanOosiee BEPOSITHbIE TPUYHMHBI, BO3MOXKHBIE IOCIEACTBUS
3aJJaHHOM  TNPUYMHBI,  CAMOCTOATEJBHO  OCYIUECTBIISISI  NPUYMHHO-
CJICJICTBEHHBIN aHAJIN3;

JienaTh BBIBOJ HA OCHOBE KPUTHYECKOIO AHAJIM3a Pa3HbIX TOYEK 3pPEHUS,
NOATBEPKIaTh BBIBOJ COOCTBEHHOW apryMEHTalUed WM CaMOCTOSITEIbHO
MOJIyYeHHBIMU JTAHHBIMHU.

2. YMeHue co3aBaTh, IPUMEHITH U TPE0OPa30BhIBATH 3HAKH U CUMBOJIBI,

MOJICITA U CXEMBI JUTsI pEIICHUsT yIeOHbIX 1 MTO3HABATEIIBHBIX 3a/1ad.
OOVYYaAIOUIUNACSI CMOXKET:

0003Ha4YaTh CUMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBICHUE;

OTNPEAETATh JIOTHYECKHE CBSI3M MEXKAY MpEeAMETaMU W/WUIN SBJICHUSIMH,
0003Ha4aTh JAaHHbBIE JIOTUYECKUE CBSA3H C IOMOIIbIO 3HAKOB B CXEME;
co3aBaTh AOCTPAKTHBIN WU pealibHBIN 00pa3 MpeaMeTa U/Wid SBIICHUS,
CTPOUTH MOJEJNB/CXeMY Ha OCHOBE YCJIOBHUM 3aJaud W/WiIM crocoba e
pelieHus;

co3faBaTh BepOaibHBIC, BEIICCTBEHHBbIC U HMH(POPMAIMOHHBIE MOJIETH C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa /IS OMpENeICHUs
crioco0a perieHus 3a7a49i B COOTBETCTBUU C CUTYyaIlHEH;

npeoOpa3oBbIBATh MOJEIM C IICJBI0  BBIABICHUS OOMIMX 3aKOHOB,
OTIPEACTISAIONNX JaHHYIO MMPEIMETHYIO 001acTh;

MEePEBOJUTh CIOXKHYIO MO COCTaBy (MHOIOACHEKTHYIO) HH(POPMAIUIO U3
rpaduyeckoro win (GpopMalIn30BaHHOTO (CUMBOJILHOIO) MPEACTABICHUS B
TEKCTOBOE U HA00OPOT;



* CTPOUTH CXEMY, AITOPUTM JEUCTBHUS, UCHPABIATh WM BOCCTAHABIMBATH
HEW3BECTHBIA paHEe AITOPUTM Ha OCHOBE MMEIOIIETOCs 3HaHUS 00 0OBEKTE,
K KOTOPOMY IIPUMEHSETCS aIrOPUTM;

* CTPOUTH JIOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

*  aHAJTU3UPOBATH/PEIICKCUPOBATH OMBIT PAa3padOTKU U peaTH3aIlui yIeOHOTO
MPOEKTa, HCCIEAOBaHUs (TEOPETUUYECKOr0, AMIIMPUYECKOTO) Ha OCHOBE
MPEMIOKEHHOW TMPOOJEMHON CHUTyally, TOCTABJIICHHONW TIeIW W/WIu
3a/IaHHBIX KPUTEPUEB OLIEHKH MPOAYKTa/pe3yibTara.

3. CMBICIIOBOE UTEHUE.

OOyyaromuncs CMOXET:

* HaxoJUTh B TEKCTE TpeOyemyro HMHGOpMalHio (B COOTBETCTBUM C LEISMU
CBOCH I€ITEILHOCTH);

* OpHUEHTHUPOBATHCS B COJIEPKAHUHM TEKCTA, MOHUMATh LIEJIOCTHBIA CMBICI
TEKCTa, CTPYKTYpHUPOBATH TEKCT;

* yCTaHABJIMBATh B3aUMOCBS3b ONHCAHHBIX B TEKCTE€ COOBITHM, SIBJICHUH,
MPOLIECCOB;

* PpE3IOMHUPOBATh TJIABHYIO UJICIO TEKCTA,

4. dopMUpOBAHKE U PA3BUTHE IKOJOTUYECKOTO MBIILJICHUS, YMEHUE
MIPUMEHATH €r0 B ITO3HABATEIbHOW, KOMMYHUKATUBHOM, COIIMAIbHON MPAKTUKE
U Ipo(heCcCHOHATBHON OpUEHTAIUH.

OOyyaromuncs CMOXET:

* OMNpEenensaTh CBOE OTHOUIEHUE K MPUPOTHOM CPEE;

* aHAJU3HUPOBATH BIUSHUE JKOJOTHMYECKUX (PAKTOpOB HaA cpeny OOWUTaHUs
YKUBBIX OPTaHU3MOB;

* NIPOBOAUTH IPUYMHHBIA U BEPOSITHOCTHBIN aHAJIN3 SKOJIOTUUECKUX CUTYALINM;

* TPOTHO3WPOBATH U3MEHEHUS CUTYyAITUH IIPU CMEHE JIEHCTBUS OJHOTO (hakTopa
Ha JieicTBUE Apyroro GhakTopa;

*  pacmpoCTpaHsATh SKOJIOTUYECKHE 3HAHMS W y4acTBOBATh B MPAKTHUYECKUX
Jeiax 1Mo 3aluTe OKpYKarolen cpesl;

* BBIpaXXaTh CBOE OTHOILIEHUE K IPUPO/IC YEPE3 PUCYHKH, COUMHEHHUSI, MOJICIIH,
IPOEKTHBIE PAaOOTHI.

5. PazBuTne MOTUBAIIMU K OBJIAJICHUIO KYJIbTYPOU aKTUBHOTO
WCIIOJIb30BaHUs CJIOBApEN U IPYTUX MOUCKOBBIX CUCTEM.

OOyyaromuncs CMOXET:

* ompenensaTh He0OXOAUMbIE KITFOUEBhIE TTIOMCKOBBIE CIIOBA U 3aMPOCHI;

* OCYUIECTBIIATh B3aUMOJICHCTBHUE C SJIEKTPOHHBIMU MTOMCKOBBIMU CUCTEMAaMHU,
CJIOBapsIMU;

* (opmMupOBaTh MHOKECTBEHHYIO BHIOOPKY U3 IMOMCKOBBIX MCTOYHUKOB IS
00BEKTUBHU3AIIUN PE3YJIHTATOB IMOUCKA,

* COOTHOCHUTbH MOJYUYCHHBIC PE3YJIbTAThI IOMCKA CO CBOCH ACATEILHOCTHIO.

KommyHnukaTuBubie YV /[

1. YMeHue opraHu3oBbIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO
NEeSATEIbHOCTh C YUUTENIEM U CBEPCTHUKAMMU; pabOTaTh UHIMBUIYATbHO U B
rpynme: HaXouTh 00l1llee PEelIeHnEe U pa3peliaTb KOHPIUKTHI HA OCHOBE



COTJIACOBAHMS TIO3UIIMI U YuéTa UHTEpeCcOB; (OPMYJIMPOBATH, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHEHMUE.
OOVYaAOIIUIACT CMOXKET:

2.

ONPENENATh BO3MOKHBIE POJIM B COBMECTHOM JI€ATEIIbHOCTH;

UIpaTh ONPENEIEHHYIO POJIb B COBMECTHOM EATEILHOCTH;

IPUHUMATH MO3UIUIO0 COOECeTHUKA, TOHUMAsI TIO3UIINIO APYTOTO0, pa3IindaTh
B €r0 peur: MHEHHE (TOUYKY 3pEHUs ), J0Ka3aTeIbCTBO (apTyMEHTHI), (PaKThl;
TUIOTE3bl, AKCHOMBI, TEOPUH;

OTIPEENISTh CBOU ACUCTBUS U JEHCTBUS ApTHEPA, KOTOPBIE CITIOCOOCTBOBAIN
WM MPENSTCTBOBAIN MPOAYKTUBHOM KOMMYHHUKAIUY;

CTPOUTH MO3UTHBHBIE OTHOIIEHUS B Ipoliecce Y4eOHOM M MO3HABATENIbHON
e TEeIbHOCTH;

KOPPEKTHO M AapryMEHTHUPOBAHHO OTCTaMBaTh CBOK TOYKY 3pEHHS, B
JIMCKYCCUU YMETh BBIJIBUTaTh KOHTPApryMEHTHI, mepedpazupoBaTh CBOIO
MBICJIb (BIaJ€HUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);

KPUTHYECKA OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM
NpU3HaBaTh OIIMOOYHOCTH CBOEr0 MHEHHMS (€Clii OHO TaKOBO) U
KOPPEKTUPOBATH €T0;

npejiarath AlbTEPHATUBHOE PElIeHNE B KOH(MIMKTHON CUTYyaluu;
BBIJICIISIT OOIIYIO TOUKY 3PEHUS B IUCKYCCHUU;

JIOTOBApUBATHCA O MPaBHIIAX U BOMPOCAX ISl OOCYKJICHUSI B COOTBETCTBUHU C
IIOCTABJICHHOW MEpe TPYIIION 3a1auei;

OpraHU30BbIBATh y4eOHOE B3aMMOJICHCTBUE B rpyIne (OmpeaensaTh oOume
eI, PACIIPECIIATh POJIU, JOTOBAPUBATHCS APYT C APYTOM H T. 11.);
YCTPaHITh B paMKax Jguajora pa3pbiBbl B KOMMYHHUKAIMHU, 00YCIOBICHHBIC
HEMTOHMMAaHUEM/HETIPUSATUEM CO CTOPOHBI COOECETHHKA 3a1a9u, (POPMBI UITU
coJiep KaHus AuaJiora.

YMeHHe OCO3HAaHHO HCIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C

3a/layeil KOMMYHHMKAIMU JJIs1 BBIPAXKEHUsI CBOMX YYBCTB, MBICJIEH U MOTpeOHOCTEN
JUISl TIJTAHUPOBAHMSL U PETYJIALMH CBOEH JIEATENbHOCTH; BIJIAJIEHUE YCTHOM U
MACBbMEHHOMN PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO.

OOy4Jaromuiics CMOXKET:

OMpeNeNATh 3aJady KOMMYHUKAIlMM U B COOTBETCTBUU C HEW OTOMpATH
peUYEeBBIE CPEACTBA;

OoTOMpaTh W UCIIOJIH30BATh PEUEBBIC CPEJICTBA B MPOIECCE KOMMYHHKAITUHU C
JPYTUMHU JIFOJbMH (IHAJIOT B Mape, B MaJlOM TPYyIIe U T. 1.); IPEIACTaBIATH B
YCTHOM WJIM MTUCbMEHHOU popMe  pa3BEPHYTHIM  IJIaH  COOCTBEHHOM
JESITENBbHOCTH;

COOJTI0IaTh HOPMBI ITyOJTUYHON PEYH, PETJIAMEHT B MOHOJIOTE U JUCKYCCUH B
COOTBETCTBUM C KOMMYHHUKATUBHOM 3a1a4€i;

BBICKA3bIBaTh U OOOCHOBBIBATH MHEHHE (CYXKJICHHUE) U 3aIllpalliiBaTh MHEHHE
IapTHEpPA B paMKax AMaJiora;

MIPUHUMATH PEIICHUE B X0JI€ IMajora U COrJIacoOBBIBATh €T0 ¢ COOECETHUKOM;
CO3[1aBaTh NHUCHMEHHBIE KIWUIIMPOBAHHBIE W OPUTMHAIBHBIE TEKCTHI C
UCITIOJIb30BAHUEM HEOOXOJAUMBIX PEUEBBIX CPEJICTB;



3.

UCIIOJIb30BaTh BepOAbHBIC CPeACTBa (CpeACTBa JIOTHYECKOM CBSI3M) IS
BBIJICJICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILJICHHS,

UCIIOJIb30BaTh HEBepOabHBIC CPEACTBA WM HAIIIHBIC MaTepHAIIbI,
IIOJITOTOBJICHHBIE/ OTOOPAHHBIE O] PyKOBOJCTBOM YUHTEIIS;

JeNIaTh  OIEHOYHBIM BBIBOJ O JIOCTHDKCHHH IIEJTM  KOMMYHHKAITUH
HETIOCPEJICTBEHHO IIOCJIE 3aBEPHICHHS KOMMYHHKAaTHBHOTO KOHTaKTa M
00OCHOBBIBATH €TO.

dopMHpOBaHUE M Pa3BUTHE KOMIICTEHTHOCTH B OOJIACTH HCIIOJIb30BAHHS

MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHosoruit  (mamee —  UKT).
OOyyaromuncs CMOXET:

IIEJICHANIPABIICHHO HMCKaTh W WCIOJb30BaTh WH(GOPMAIMOHHBIE PECypCHI,
HEOOXOMMBIC U PEIICHUs] YUEeOHBIX U MPAKTUYECKHUX 3aJad, C TOMOIIBIO
cpeacts UKT;

BBIOMPATH, CTPOUTH M UCTIOIB30BATh aJICKBATHYIO HH(POPMAITMOHHYO MOJIEITh
JUIS TIepeJladud CBOMX MBICIICH CPEICTBAMU €CTECTBEHHBIX M (POPMAIBLHBIX
SI3BIKOB B COOTBETCTBUH C YCIIOBUSIMH KOMMYHHKAITHIH,

BBIJICTIATE MH(MOPMAIIMOHHBIM acleKT 3aJadyd, OICPUPOBATh JAHHBIMH,
UCTIOJIb30BaTh MO/JICNb PEIICHUS 3a1aUH;

UCTIOJIB30BaTh KOMIIBIOTEPHBIC TEXHOJIOTUH (BKJIIOUYasi BBHIOOP aIeKBATHBIX
3aj]]aue WHCTPYMEHTAILHBIX MTPOrPAMMHO-AIIAPATHBIX CPEJCTB U CEPBHUCOB)
JUTSL peIieHus THPOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX YYEOHBIX 3a/1a4, B
TOM 4YHCJIC. BBIYMCICHHWE, HAlMCAaHUE TUCEM, COYMHCHHIA, JOKJIaJIOB,
pedepaToB, co31aHKEe MPE3CHTALMNA U JP.;

UCIIOJTb30BaTh MHPOPMAITHIO C YIETOM ITHUSCKUX U ITPABOBBIX HOPM;
co3/laBaTh WH(POPMAIIMOHHBIC PECYpPChl PAa3HOTO THIA W JUIS  Pa3HBIX
aymquToOpuii, coOmrogarh  WHGOPMAIMOHHYIO THTHEHY U IpaBWIIa
MH(OPMAIMOHHOW O€30MaCHOCTH.

IIpeameTHbIe pe3yIbTATHI

OOyuaromuiics MOJYYUT BO3MOXKHOCTH Il (DOPMHPOBAHUS CIEAYIOIINUX

IIPEAMETHBIX PE3yJIbTATOB:

3HAHMS O TIPUPOJIC BAKHEUIITUX (PHU3NICCKUX SIBJICHUIN OKPYKAIOIIETO MUpPA 1
MOHMMAHUE CMbICIa (U3UYECKUX 3aKOHOB, PACKPHIBAIOIINX  CBS3b
W3YUYCHHBIX SBIICHUN;

YMEHHUS TIOJIb30BAThCS METOJAMH HAYYHOTO WCCIICIOBAHUS SIBIICHUN
OpPUPOABI, TIPOBOAUTH  HAONMIONEHUS, ITUTAHUPOBATH W  BBIMOJHATH
DKCIIEPUMEHTHI, 00pabaThiBaTh pPe3yJbTaThl H3MEPEHHUH, MPEACTaBIATh
pe3ynbTaThl HU3MEPEHHH C TOMOIbl0 Tabmui, TpadukoB u (opmy,
oOHapy>KUBaTh 3aBUCUMOCTU MEXKY (PU3NYECKUMH BEIHUYUHAMU, OOBSICHITh
MOJIyYCHHBIC pe3yJbTaThl W JIeJlaTh BBIBOJBI, OIICHHBATh T'PAHMIIBI
IIOIPEIIHOCTEN PE3yIbTaTOB U3MEPEHUM;

YMEHUS IPUMEHSTh TCOPETUUCCKUE 3HAHMS 1O (PU3UKE Ha TIPAKTUKE, PEIIaTh
bu3MYecKue 3a1a4 Ha MPUMEHCHHE MTOTYUYCHHBIX 3HAHHM;

YMEHHSI W HaBBIKH TMPUMEHSATh TOMyYEHHBIC 3HAHWUS M OOBSCHEHHS
NPUHIIATIOB JIEUCTBUS BAKHEUIINX TEXHUYECKUX YCTPOWCTB, pEIICHHS



IPAKTUYECKUX 3a]a4 TOBCEIHEBHOM >KMU3HM, OOecreueHus 0e30MacHOCTH
CBOCH JKHW3HM, pPAUMOHAJIBHOTO IMPUPOJAOIIOIB30BAaHUA W OXPaHBbI
OKPYXarOUIEH CPeIbL;

* ¢opMupoBaHHE YOEKICHHS B 3aKOHOMEPHOH CBSI3M M IO3HABAEMOCTH
SBJIICHUA TPUPOJbI, B OOBEKTUBHOCTHM HAYYHOIO 3HAHUSA, B BBICOKOU
LICHHOCTH HAYKHU B PAa3BUTHUN MATEPUAIBHOU U TyXOBHOM KYJIbTYPBI JIIOJIEH;

* pa3BUTHE TEOPETUYECKOTO MBIIUICHUS HAa OCHOBE (POPMUPOBAHUSA YMEHHIA
YCTaHABJIMBATh (PaKThl, pa3In4aTh IPUUUHBI U CIEICTBUSA, CTPOUTH MOJEIU U
BBIIBUTaTh TUIOTE3bl, OTBICKMBATh W (POPMYJIMPOBATH [10KA3aTEIbCTBA
BBIIBUHYTBIX THIIOTE3, BBIBOAUTH M3 HKCIEPUMEHTAIBHBIX (DAKTOB M
TEOPETUUECKUX MOJIee (PU3NUECKUE 3aKOHBDI;

* KOMMYHUKAaTHBHBIE yMEHMS: JOKIAAbIBATH O PpE3yJbTaTax CBOEro
UCCIICIOBAaHUsl, y4aCTBOBAaTh B JUCKYCCHM, KPaTKO M TOYHO OTBEYaTb Ha
BOIIPOCHI, MCIIOJB30BaTh CIPABOYHYIO JIMTEPATYPy M JPYyTHE HCTOYHUKHU
uH(popManuu.

Copep:xanue y4eOHOro npeamMera
(mpakTHYecKas YacTh Y4eOHOI0 COACPKAHUSA MPeAMeTa YCUJIeHA
MaTepHuaJIbLHO-TeXHUYeCKoil 0a30i1 meHTpa «Touka pocray, HCIOJIb3yeMOr0
IJISl peajiM3anun 00pa3oBaTe/IbHBIX IPOrPaMM B PAMKAaX NpenogaBaHus
(puszukn)

dusuka U pusndecKue MeToAbl U3y4YeHUs MPUPOABI.
®duzrka — Hayka o npupojne. Habmogenne u onucanve (GU3NYECKUX SIBICHUMU.
duznueckue npuOOpsl. OuU3MUecKre BEJIMYMHBI U UX u3MepeHue. [lorpemHoctu
WU3MEPEHUN.

Mexnynaponnasi cucrema eaunuil. Hayuneiii meron no3HaHud. DPu3nyecKuii
AKCTIEPUMEHT U (pusnueckas Teopusi. Hayka u TexHHKa.

JlemoHcTpanum (¢ ucnoab30BaHueM 00opynoBaHus « Touka pocray)
HaGnronenne ¢usnyeckux sBICHUM: CBOOOJHOTO TAJICHUSI Tel, KOJIeOaHUi
MAsITHUKA, TPUTHKEHUE CTAIBHOTO IIapa MarHUTOM, CBEYEHHUE HUTHU
AIEKTPUYECKOM JaMIibl. DU3NUECKHE.

JlaGopaTopHbie padoTbl U ONBITHI (C HCHOJb30BAHHEM O0O0PYA0BAHMS
«Touka pocra»)

Onpenenenue IEHBI JCNCHHS IIKAIBI W3MEPUTENbHOrO mpubdopa. M3mepenue
JUTUHBI.

N3mepenne oObema KUIKOCTH U TBEPAOTO Tena. MizMepeHue Temneparypahi.
MexaHuyeckue sIBICHUS.

Kunemaruka. J{unamuka.

3aKOHBI COXpPAHEHUsS UMIYJIbCA W MEXAHMYECKOW »HHepruu MexaHudecKue
KOJIeOaHUs ¥ BOJIHBI.

Mexanunueckoe aBmkeHrne. OTHOCUTEIBHOCTh ABMkKEHUs. CHUCTEMA OTCUETA.
Tpaektopusa. Ilyts. IlpsamonnHeliHO€ paBHOMEpHOE JABWKEHUE. (CKOpPOCTh
PaBHOMEPHOIO MNPSIMOJIMHENHOTO IBWKEHHS. METOAbl M3MEPEHUs PACCTOSHUS,



BPEMEHU U CKOPOCTH.

HepaBHomepHoe JIBUOKCHHUE. MrHoBeHHas CKOpOCTb. Yckopenue.
PaBHOyckopeHHOe nBmxeHHe. CBoOoAHOE mageHue Ten. ['paduku 3aBUCHMOCTH
IIyTH ¥ CKOPOCTH OT BPEMEHH.

PaBHOMepHOE nBHXKEHHE TTO0 OKPYKHOCTH. [lepron u yactota oOpamieHus. SIBienue
nnepuuu. [lepseiii 3akoH Hertotona. Macca tena. [InotHocTs BemecTBa. MeToasl
MU3MEPEHUS MACCHI U INIOTHOCTH.

B3aunmoneiictBue ten. Cuna. [IpaBuio cinoxenus cui. Cuna ynpyrocta. Meroasl
U3MEPEHUS CUJTBI.

Bropou 3akon Herorona. Tpernit 3akoH HeroToHa.

Cuiia TsKeCTH. 3aKOH BCEMUPHOTO TATOTEHUS. VICKYyCCTBEHHBIE CITYTHUKHU 3€MIIH.
Bec tena. HeBecomocTs. I'eonieHTpruecKas U reIMOLUEHTPUYECKasi CUCTEMBI MUPA.
Cuia TpeHus.

MomeHT cuiibl. YClIOBUS paBHOBecus pbryara. LleHTp TsbxkecTu Tena. YcnoBus
paBHOBECHS TEIL.

Nmmyibe. 3aKOH COXpaHEHUs UMITYJIbCa. PEaKTUBHOE IBUKEHUE.

Pabora. MomHocte. Kunerndeckass »Heprud. IloTeHuumanbHas 3Heprus
B3aMMOJICHCTBYIOIIMX Te€Jl. 3aKOH COXPaHEHHs MEXaHW4YecKou 3Hepruu. IIpocteie
MexaHu3Mbl. Koagduuuent nonesHoro aeictBus. MeTroabl U3MEPEHUs SHEPTUH,
pabOThI U MOIIHOCTH.

HNasnenue. AtmocdepHoe naBieHue. MeToapl U3MepeHHs JaBiCHHs. 3aKOH
[Tackans. ['mapaBnrueckre MaliMHbL. 3aKOH ApXyUMea. Y CJIOBUE IJIaBaHUA TElL.
Mexannueckue koneOanus. Ilepuos, dyacrora u amrmutyga konedanuit. [lepuon
KOJICOaHHI MaTEeMaTHYEeCKOTO U MPY>KHHHOTO MasiTHUKOB.

Mexanuyeckue BOJIHBL. [[JIMHA BOJTHBI. 3BYK.

JlemoHcTpanuu (¢ ucnosib3oBaHueM obopynoBanus «Touka pocta») PaBHomepHOe
NPSAMOJIMHEWHOE JABWKEHUE. OTHOCUTEIBHOCTHh JBWKEHHUS. PaBHOYCKOpEHHOE
JIBUKCHHUE.

HamnpaBnenue cKOpoCTH Mpy PaBHOMEPHOM JIBMIKEHHH 10 OKPYKHOCTHU. fIBneHune
nHepuun. B3aumoneincTeue Tel.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMalliuU MPYKUHBI.

Cnoxenue cui. Cuna tpenus. Bropoit 3akon Herotona. Tpetuii 3akoH HproToHa.
HesecomocTs.

3aKOH COXpaHEHUsl UMITyJibca. PeakTUBHOE JBUKEHHUE.

W3meHeHune sHepruu Tea npu coBepineHnu padboTsl. [IpeBparienuns MexanHnueckon
SHEPruM U3 OAHON (OPMBI B IPYTYIO.

3aBUCHUMOCTh JABJICHUSI TBEPAOrO Tejla Ha ONOpY OT JEUCTBYIOLIEH CHIIBI U
riomaan onopsl. OOHapyKeHHE aTMOCPEPHOTO JTaBICHUS.

N3mepenne atmochepHOTO AaBICHHS 0APOMETPOM - aHEPOUIOM.

3akoH [lackans.

I'mppasinueckuil mpecc.

3akoH Apxumena.

[IpocTeie MEXaHU3MBI.

Mexanuueckue koiaeOaHusl.

MexaHnueckue BOJIHBI.



3BYKOBBIE KOJICOaHMSL.
YcnoBus pacnipocTpaHeHus 3ByKa.

JlaGopaTopHbie paGoThI M ONBITHI (C UCHOJIb30BAHUEM 000PY/10BAHUSA
«Touka pocra»)
N3mepeHne cKkOpoCTH PAaBHOMEPHOTO IBUKECHMUS.
N3ydeHne 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOMEPHOM U PaBHOYCKOPEHHOM
JNBW>KCHUU  M3MepeHue  yCKOpeHUs  MPAMOJIMHEMHOTO  PaBHOYCKOPEHHOIO
JBI>KEHUS. VI3MepeHne Macchl.
W3MepeHne MmI0THOCTH TBEPAOTro Tena. M3MepeHne miIoTHOCTH KHUIKOCTH.
N3MepeHne cuiibl AMHAMOMETPOM.
CroxeHue CHI, HANpaBICHHBIX BHOJb OMHOM mpsaAMou. CrloKeHue Cui,
HaIIPaBJICHHBIX MO YIJIOM.
HccnenoBanne 3aBUCUMOCTH CHIIBI TSDKECTH OT MAcChl TEJIA.
HNccnepoBanne 3aBUCHMOCTH CWIBl YOPYTOCTH OT YIJMHEHUS IPYKUHBL.
N3Mepenune KeCTKOCTH NPYKUHBI.
HccnenoBanue cuiibl TpEHUs CKOJIbKeHHs. M3mepeHue ko3pduumeHta TpeHus
CKOJIbKEHUSI.
HccnenoBanne yclioBHM paBHOBeCHs pbluara. HaxoxkzaeHue LEHTpa TSHKECTH
mockoro Tena. Beruncinenue KIIJ[ HaKJTOHHOM MIOCKOCTH.
N3MepeHne KHHETUYECKOU YHEPT UM TEJIA.
N3Mepenne n3MeHeH!s TOTEHIMAIbHOW 3HEPTUM Tena. Mi3MepeHne MOIHOCTH.
N3mepenue apxumenoBou cuiibl. I3ydueHune yclioBUM IJIaBaHUS TE.
N3yuyenue 3aBHCUMOCTH TepHOJia KOJeOaHW MasTHUKA OT JJUHBI HUTH.
N3mepenne yckopeHusi CBOOOTHOTO MaIeHUsI C TIOMOIIbIO MasiTHUKA.
N3yuenune 3aBUCUMOCTH Mepro/Ia KojiebaHu# Tpy3a Ha IPYKUHE OT MACChI Tpy3a.
BhilyCKHUK HAYYUTCS:

* pacrno3HaBaTh MEXaHUUYECKHUE SIBJICHUS] U OOBSICHSATHh HA OCHOBE MMEIOLIUXCS
3HAHUN OCHOBHBIE CBOWCTBA WJIM YCJIOBUS MPOTEKAHUS STUX SIBICHUM:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBM)KEHUE, CBOOOIHOE
MaJICHUE TEJI, HEBECOMOCTh, PABHOMEPHOE [BUKEHHE II0 OKPYXKHOCTH,
WMHEpLMsA, B3aUMOJCHCTBUE TeJ, Nepeaada NaBJICHUS TBEPABIMU TEJIaMH,
KUJKOCTSIMU UM TazaMH, aTMOC(EpHOE JIaBJICHUE, TIJIaBaHUE TEJl, PABHOBECHE
TBEPJBIX TEJ, KOJebaTeIbHOe IBUKEHIE, PE30HAHC, BOJTHOBOE JBUKCHUE;

* ONUCHIBATH U3YUYCHHBIE CBOMCTBA TEJl U MEXAHUUYECKHE SIBIICHUS, UCIIOJIb3YS
bu3nYecKue BeJIUYUHbI: TyTh, CKOPOCTh, YCKOPEHHUE, Macca Tela, IIIOTHOCTh
BEIIECTBA, CWJIA, MJABIICHUWE, HMIIYJbC Tela, KHUHETUYECKas DSHEPTHs,
MOTCHIIMAIbHASI SHEPTUsI, MEXaHUYeCKask padoTa, MEXaHUYEeCKask MOIIIHOCTD,
KII/J mpocroro mMexanusma, CWJIa TPEHUs, aMIUIUTYJd, NEPUOI U 4YacToTa
KOJIeOaHUM, JJTMHA BOJIHBI U CKOPOCTh €€ paclpOoCTpaHEHUs]; MPU ONMKUCAHUHU
MPaBWIbHO TPAKTOBaTh (PU3WUYECKUH CMBICT HMCIOJIB3YEeMbIX BEIUYUH, UX
0003HaYCHUSI U €IUHUIIBI U3MEPEHUS, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (M3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYNHAMU;

* QAHAIM3UPOBATH CBOWCTBA TEJI, MEXAHWYECKHUE SBJICHUS U MPOLECCHI,
UCIIOJNIb3Ys (PM3UUECKUE 3aKOHBI U MPHUHIIUIIBL: 3aKOH COXPAHEHUsl SHEPTUH,




3aKOH BCEMHUPHOI'O TATOTE€HUsA, paBHOAeHCTBYomas cuia, I, IT u 111 3akoHbI
Hprotona, 3aK0H cOXpaHeHUs1 UMITyJibca, 3aK0H ['yka, 3akoH [lackans, 3akoH
Apxumena; Ipu 3TOM pasjinyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €ro
MAaTEMATUYECKOE BBIPAKECHHUE;

paznuyaTh OCHOBHBICE TPH3HAKM W3YYEHHBIX (U3MYECKUX MOJIEIICH:
MaTepuajgbHas TOYKA, WHEPIMAJbHAs CHUCTEMA OTCUYETA; pellaTh 3aJadH,
UCTIONIB3ysT (DU3UYECKHE 3aKOHBI (3aKOH COXPAaHCHHS DHEPTrud, 3aKOH
BCEMUPHOIO TATOTECHWsA, NMpUHUUN cynepriosunuu cui, [, 11 u Il 3akoHBI
HproToHa, 3aKOH COXpaHEHUsI UMITYyJIbca, 3aKOH I'yka, 3akoH Ilackans, 3aKoH
ApxuMmena) u (GopMmyJibl, CBsI3bIBaIOIINE (U3NUYECKUE BEIUUYUHBI (ITyTh,
CKOPOCThb, YCKOPEHHE, Macca Tejla, INIOTHOCTh BEIIECTBA, CHIIA, JABIICHHUE,
UMITYJIbC Te€Ja, KUHETHYECKas »JHEpPrus, MOTCHUUAJIbHAs DSHEprusi,
MexaHudeckas paborta, wMexaHuyeckas MourHocTh, KIIJ[ mpoctoro
MEXAaHU3Ma, CHJIa TPEHHS CKOJBXKCHHS, aMIUIMTYyJa, NEPUOJ W 4YacToTa
KOJIEOaHM, IJIMHA BOJIHBI U CKOPOCTh €€  pACIPOCTPAHEHHS): Ha OCHOBE
aHajgu3a yCJOBHUS 3aJa4d BBIIENATh (PU3MUECKHE BEIUUYUHBI U (HOPMYIIHI,
HEO0OXOAUMBIE ISl €€ pelIeHUs], U POBOJAUTH PACUETHI.

BBIHVCKHI/IK IOJYYUT BO3MOXKHOCTb HAYVUHUTHCS.

MCIIONb30BaTh 3HAHMSI O MEXAHUYECKUX SIBICHUSX B MOBCEIHEBHOW >KU3HU
st o0ecrieyeHuss O€30MACHOCTM MpU  OOpalieHud ¢ MHpudopamu U
TEXHUUYECKUMHU YCTPOICTBaMH, JJIi COXPAHEHHs 3[0POBBS U COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYIKAIOILIEH CpEAE;

IPUBOJUTH MPUMEPHI MPAKTUUECKOTO UCTOIb30BaHUS (PU3NUECKUX 3HAHUN O
MEXaHUYECKUX SBJICHUSAX M  (PU3NYECKUX 3aKOHAX; MCIOJIb30BAHMS
BO300HOBJISIEMBIX HMCTOYHHMKOB SHEPTUU; 3KOJOTUYECKUX TOCIEICTBUI
UCCJIEIOBaHMsI KOCMUYECKOTO MPOCTPAHCTBA;

pas3nuyaTh TPAHUIBI MPUMEHUMOCTH (U3HUECKUX 3aKOHOB, TOHUMATh
BCEOOIMI XapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHS
MEXaHUYECKON IHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH BCEMUPHOTO
TATOTEHHUS]) WU OTPAHMYECHHOCTHh HCIOJIb30BaHMS YAaCTHBIX 3aKOHOB (3aKOH
I'yka, 3akoH Apxumena u ap.);

npuéMaM noncka u GOpMYIMPOBKHU JTOKA3aTEIbCTB BBIABUHYTHIX TUIIOTE3 U
TEOPETUYECKHUX BHIBOJIOB HA OCHOBE IMITUPUUYECKN YCTAaHOBJICHHBIX (DaKTOB;
HaxXOAWTh aJEKBATHYIO NPEIOKEHHON 3a7ade (U3MYECKYI0 MOJEIb,
pazpemiate MpoOJieMy Ha OCHOBE HUMEIONIMXCS 3HAHUNW O MEXaHHKE C
UCIIOJIb30BAaHUEM MaTeMaTUYECKOTO amnrmapara, OIEHMBAThb PEAJbHOCTh
MOJIy4YE€HHOT0 3Hau€HUs (PU3HUECKON BEITUYUHBI.

MouiekyJisspHast GU3MKa U TEPMOJAUHAMHUKA

CtpoeHue U cBOMCTBa BellecTB TenIoBbIe SBICHUS

Crpoenue BemniecTtBa. TemioBoe ABUKEHUE AaTOMOB M MOJIEKYJ. BpoyHOBCKOE
newkeHue. Juddysus. B3aumosaelictBue vacTull BemecTBa. Mojaenn CTpoeHus
ra3oB, KHUJIKOCTEH U TBEPABIX TeJ U 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
MOJIEJIEH.

TermnoBoe nBuxenue. TenmoBoe paBHOBecue. TemnepaTtypa u ee uamepenue. CBsizb
TEMIIEPaTypPhl CO CPEAHEN CKOPOCTHIO TEIJIOBOIO Xa0TUUECKOTO IBMKEHUS YACTHII.



Buytpennsis sueprus. Pabora u Temsomnepegadya Kak CrocoObl W3MEHEHUS
BHYTPEHHEW 3HEPruu Tena. Buasl Teruionepenadu: TenIonpoBOAHOCTb, KOHBEKIIHNS,
u3inyuyenue. KomnuecTBo TemIOThI. Y ieNbHAS TEMJIOEMKOCTh. 3aKOH COXpPaHEHUSs
SHEPIrUHU B TEIUIOBBIX MPOLIECCAX.

Hcnapenne n koHnpeHcanus. Hacelmennsiii nap. BiaxxHocts Bo3ayxa. Kunenwe.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JaBiieHus. [naBieHue u kpucTaum3anus.
VY nenpHas TerioTa MIIaBJICHUS U MapooOpa3oBaHus. Y IeJbHAS TEIUIOTa CTOPaHUS.
PacueT xonuuecTBa TEIJIOTHI IPU TEILIOOOMEHE.

[IpuHiunel paboThl TeMIOBBIX aABurareneid. IlapoBas TypOuna. JIBuraresns
BHYTpEHHEro cropanus. PeaktuBHbiii nsurarenb. KIIJ TemmoBoro asuraress.
OObsicHEeHUE YCTPOMCTBA U MPUHIIUIIA JEHCTBUS XOJIOANIbHUKA.

[IpeoOpa3zoBaHusi SHEPrMM B TEIJIOBBIX MalllMHAX. OKOJIOTHYECKHE IPOOIEMbI
VICIIOJIb30BaHUs TEIJIOBBIX MAILIMH.

JleMoHcTpanum (¢ ucnoab30BaHueM 00opynoBaHus « Touka pocray)
CxxumaeMocTb ra3oB. Juddysus B razax u KUIKOCTIX. Mojelb XaoTHUYECKOTO
JBI>KCHUST MOJIEKYJ. Mojiesib OpOYHOBCKOTO JIBHOKEHUS.

CoxpaHeHue oObeMa >KUJKOCTH TpU u3MeHeHuu ¢opmbl cocyaa. CierneHue
CBUHIIOBBIX HWJIMHAPOB. [[pUHIUIT IEWCTBUS TEPMOMETpA.

W3MeHeHre BHYTPEHHEH OSHEprud Tejda TMPU COBEPUIEHUH PabOThl W MpHU
Temionepeaaye. TemIonpoBOAHOCTh PaA3JIMYHBIX MaTepuanoB. KoOHBEKkUHs B
KUJIKOCTAX U razax. Teruronepenada myTeM U3IydeHUs.

CpaBHEHUE YIETBbHBIX TEIIOEMKOCTEN Pa3IMYHBIX BEUIECTB. SIBICHUE HCTIAPEHUSI.
Kunienue BobI.

[TocTOSIHCTBO — TemIeparypbl KHWIIEHUS KUJIKOCTU. SIBIEHHMS IUIAaBIICHUS U
KPUCTaJUTU3aL M.

N3MepeHue BIAXKHOCTH BO3AyXa ICUXPOMETPOM HIIM TMTPOMETPOM. Y CTPOMCTBO
YETBHIPEXTAKTHOTO JIBUTATENI BHYTPEHHETO CrOpaHusi. YCTPOMCTBO MapOBOM
TypOUHBI.

JlaGopaTopHbie padoThl U ONBITHI (C UCNOJb30BAHUEM 000PYA0BAHUSA
«Touka pocra»)

HccnenoBanne W3MEHEHUS CO BPEMEHEM TEMIIEPATypPbl OCTBHIBAIOLICH BOJBI.
N3yuenne sBieHust TemiooomeHa. M3MepeHue yHIeNbHOW TEIJIOEMKOCTU
BeliecTBa. M3mepeHnne BIa)kHOCTH BO3AyXaA.

HccnenoBanne 3aBUCUMOCTH O0bEMa Tra3a OT JaBJICHUS TPH TOCTOSHHOMN
TeMIeparype.

BpINyCKHUK HAyYUTCS:

* pacro3HaBaTh TEIUIOBBIC SIBIICHUS W OOBSICHATH Ha OCHOBE WMEIOIIUXCS
3HAHUM OCHOBHBIE CBOMCTBAa WJIM YCJIOBUSI IPOTEKAHUS ITUX SIBJICHUM:
mubdys3usi, u3MeHeHne oObEMA TeNl TpU HArpeBaHUM (OXJIAXKICHHH),
OoJIbIIast CYKMMAEMOCTh T'a30B, MaJlasi CKUMAEMOCTh KUJIKOCTEH M TBEPIBIX
T€JI; TEIUIOBOE PAaBHOBECHE, WCIAPEHUE, KOHJCHCAlMs, IUIaBJICHHUE,
KpUCTAJTM3AIMs, KUIICHUE, BJIAXXHOCTb BO3/lyXa, PAa3IUYHBICE CHOCOOBI
TEIIONEepeaauH;

* ONKUCBHIBATh M3YYEHHBIE CBOMCTBA TEJN W TEIUIOBHIC SIBJICHUSA, HCIOJb3YS
bu3nuecKkue BETUYMHBL: KOJMYECTBO TEIUJIOThI, BHYTPEHHSISI HHEPrus,




TeMIeparypa, yAeiabHas TEIIOEMKOCTh BEILECTBA, YJIE€JIbHAsA TEIIoTa
IJIABJICHUST U TAapooOpa3oBaHusl, yJeJbHas TEIUIOTAa CrOpaHus TOIUIMBA,
KO3 PHUIMEHT TI0JIE3HOTO JAEUCTBUS TEIJIOBOTO JABUTATEIS, TIPU ONMMCAHUN
MPaBUJIBHO TPAKTOBATh (GU3UYCCKUN CMBICI HCIIONB3YEMBIX BEIUYUH, HX
0003HAaYEHUS U €IUHUIIBI U3MEPCHHUSI, HAXOAUTHh (POPMYIIBI, CBA3BIBAIOIITNE
TaHHYI0 (PU3UYECKYIO BEJTUYHHY CAPYTUMHU BETUINHAMU;

AHAJIM3UPOBATH CBOMCTBA TEJ, TEIJIOBBIC ABJICHUS U MPOLECCHI, UCIIOIb3YsI
3aKOH COXPaHEHUs PHEPTUH; pa3inyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA
1 €r0 MaTEMATUYECKOE BBIPAKECHHUE;

pa3iauyaTh OCHOBHBIE MPHU3HAKK MOJEJIEH CTPOCHMS Ta3oB, KUIAKOCTEH U
TBEPJIBIXTE;

peliath 3aJadyu, HUCIOJIb3ysSd 3aKOH COXPAHEHHUS SHEPTHMM B TEIJIOBBIX
nporieccax, (popMyJibl, CBSI3bIBarOIME (GU3UICCKUE BEIIMUUHBI (KOJTMYECTBO
TEIUIOTHI, BHYTPEHHSISI SHEPrUsi, TEMIEpaTypa, yAeibHas TEITIOEMKOCTD
BEILIECTBA, yJCJIbHAs TEIUIOTA IJIABJICHUS W TMapooOpa3oBaHUs, yeabHas
TEIJIOTa CrOPaHUsl TOILIMBA, KOA()PUIIMEHT MOJIE3HOr0 NEUCTBUS TETIOBOTO
JIBUTATEJIs): Ha OCHOBE aHalii3a YCJOBUS 3a/1a4d BBIJCIATH (PU3UUYECKUE
BEJIMYMHBI U (OpMyIsbl, HEOOXOAUMBIC Jis €€ peIIeHUs, U MPOBOJUTH
pacu€Thl.

BBIHVCKHI/IK IIOJYYMUT BO3MOKHOCTb HAYUYUTHCA.

UCIIOJIb30BaTh 3HAHUSA O TEIUIOBBIX SIBJICHUSX B MTOBCEIHEBHOM KU3HU IS
oOecrieueHust 0€30MMaCHOCTH MPU 0OpaIEHUH ¢ MPUOOPAMU U TEXHUUECKUMU
YCTPOMCTBAMH, JUIs COXPAHEHHUS 370pOBbsI M COONIOACHHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHSI B OKPYXAIOIIEH cpele; TPUBOAUTH MPUMEPHI
HKOJIOTUYECKUX TOCIEICTBUM pabOThl ABUTATENIC BHYTPEHHETO CrOpaHUs
(ABC), TemioBbIX U TUAPOIIEKTPOCTAHIINN;

MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCIOJIH30BAHUS (DU3NUECKUX 3HAHUIM
O TETUIOBBIX SIBJICHUSIX;

pazivyarth TPaHUIBl MPUMEHUMOCTH (PU3HYECKHUX 3aKOHOB, MOHUMATH
BceoOMi xapakTep (GYHIAMEHTAIBHBIX (PU3MYECKUX 3aKOHOB (3aKOH
COXpAaHEHMS JHEPrMM B TEIUIOBBIX TMPOIEeccax) U OrPaHUUYCHHOCTH
WCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

npuéMam Noucka u GOpMyIUPOBKHU J10KA3aTEIbCTB BHIIBUHYTHIX THIIOTE3 U
TEOPETUUYECKHUX BBHIBOJOB Ha OCHOBE SMITUPUIECKU YCTAHOBJICHHBIX (DAKTOB;
HAaXOJIUTh aJICKBATHYIO TMPEAJIOKCHHONW 3a7ave (U3UUECKYI0 MOJCIb,
paspemarspo0aeMy Ha OCHOBE UMEIOIUXCS 3HAHUH O TETUIOBBIX SIBIICHUSX
C HCIOJIb30BAaHMEM MaTeMaTUYECKOr0 arrapara U OIEHUBATh PEalbHOCTh
MOJIyYCHHOTO 3HAYCHUS (PU3UUECKON BEIIMUUHBI.

DJIeKTPpUYecKre 1 MATHUTHbIE SIBJIEHUSI
DNEeKTpUYECKHUE SBJICHUS MarHuTHBIC SBIICHHUS DJIEKTPOMArHUTHBIC KOJICOAHUS H
BOJTHBI OTITHYECKUE SBIICHUS
DnexTpu3anus Tel. DJIeKTpUuuecKuid 3apsi. [[Ba BHa >IEKTPUUECKHX 3apsoB.
BzaumopeiicTBue 3apsaaoB. 3aKOH COXpaHEHHS dIEKTPHUUECKOTO 3apsiia.
DnekTpuyeckoe nosje. JlefcTBre 3JeKTPUIECKOTO0 MO Ha JIEKTPUYECKUE 3aPSb.
[IpoBOTHUKH, TUANEKTPUKHU U TIOTYTPOBOAHUKHU.



ITOCTOSIHHBIN DAJEKTPUYECKUUA TOK. VMCTOUHMKM NOCTOSHHOrO TOKa. JlercTBus
aneKTpudeckoro Toka. Cuna toka. Hampspkenue. D1eKTpu4ecKkoe COPOTHUBIICHHUE.
Onextpuyeckasd menb. 3akoH OMa 118 ydacTKa dJIEKTPUYECKOH LEIH.
[TocnenoBatenpbHOE W MapajielbHOE COEAUHEHHs] TNPOBOJHUKOB. PabGoTta u
MOIIHOCTh  3JIGKTpUYECKOro Toka. 3akoH JDxoyns-Jlenna.  Hocuremm
AIEKTPUYECKUX 3aPSAA0B B METAILIAX.

OmneiT Dpcrena. MaruutHoe noJie Toka. BzauMoeicTBre MOCTOSIHHBIX MAarHUTOB.
MarnutHoe mone 3emiM. OJIEKTpOMAarHut. JlelicTBMUE MAarHWTHOrO MOJA Ha
MIPOBOAHUK C TOKOM. Crita AMrepa. DIeKTpOABUTaTelb. DJIEKTPOMATHUTHOE PEJIE.
OnektpomaruuTHass ~ wHAyKOUsA.  Onbeitel @Dapanes.  [lpaBuno  Jlenna.
DIEeKTpOoreHepaTop.

[lepemennsiii Tok. Tpanchopmartop. Ilepemada smeKTpuyecKo IHEPTHHM Ha
paccTosHueE.

DNEeKTpOMAarHUTHbIE KOJeOaHUs. DJIEKTPOMAarHUTHBIC BOJIHBI MU UX CBOWCTBA.
CKOpOCTh pacpOCTpaHEHUS SIICKTPOMArHUTHBIX BOJH. [[pUHIUNBI paAnOCBSI3U U
TEJICBUJICHUS.

CBeT - 2JIEKTPOMAarHuTHAs BOJIHA. BIMSHHME 3JE€KTPOMArHUTHBIX M3JIYYEHHU Ha
JKUBBIE OPTAHU3MBI.

[IpssmonuHENHOE pacnpocTpaHeHne cBera. OTpakeHHEe M NPEIOMIICHHE CBETA.
3akoH oTpaxkeHus ceeta. [Inockoe 3epkaino. JInaza. ®OKyCHOE pacCTOSHUE JIMH3HI.
OnTuyeckas cuiia JIMH3BL. [71a3 kak ontuyeckas cucrema. Ontudeckue npudopsl.
Jucnepcus ceera.

JemoHcTpanun (€ Mcnosb30BaHueM 00opynoBanus « Touka pocray)
OnekTtpu3zanus Ted. JBa polia SIEKTPUUECKUX 3apsA/IoB. Y CTPOMCTBO U JIEHCTBUE
anekTpockomna. I[IpOBOMHHMKKM M M30JATOPBL. ODJNEKTpU3alUs Yepe3 BIUSIHHUE
[IepeHOC PMEKTPUYECKOrO 3apsia C OJHOTO Teja Ha JIpyroe 3aKOH COXPaHECHUS
ANEKTpUYecKoro 3apsaa. McrouHumkum moctosHHOro Ttoka. CocraBieHue
ANEKTPUYECKON 1enu. Mi3mepenue cuipl TOKa aMIIepMETPOM.

Habnrogenne mocTostHCTBAa CHIIBI TOKA HA Pa3HBbIX YYacTKaX HEPa3BETBIECHHOM
AIEKTPUYECKOM 1ETIH.

W3mepeHne cuibl TOKa B PA3BETBICHHOW JJIEKTpUYECKOW Henu. M3mepeHwue
HaNpsHKEHUS] BOJIbTMETPOM.

N3ydyeHne 3aBUCUMOCTH HJIEKTPUYECKOTO COMPOTHUBIICHHS IMPOBOJHUKA OT €ro
JUTMHBI, TUIOIIAAU OTIEPEYHOI0 CEUEHUS U MaTepuaia. Y AEIbHOE COIPOTUBIICHUE.
PeocTaTt 1 Mmarazud COnpoOTUBIICHUM.

N3Mepenne HanpsHkeHUMHM B MOCIENOBATEIIBHOM  JJIEKTPUYECKOW  LIEMH.
3aBUCHUMOCTh CUJIbI TOKA OT HAIPSKEHHS HA YYaCTKE 3JIEKTpUUecKoM nenu. OnbIT
Opctena. MarHuTHoOE MoJIe TOKaA.

JlericTBME MArHUTHOTO TOJII HA TPOBOJHUK C TOKOM. Y CTPOMCTBO
AJEKTPOJABUTATENA.  DJEKTpOMarHuTHas  uHAykoua.  [lpaBunmo  Jlenua.
CaMouHayKIHUs.

[TomyyeHne nNepeMEHHOTO TOKa MpPU BpaAlICHUM BUTKA B MAarHUTHOM TIOJIE.
Y CTpOMCTBO reHepaTopa NOCTOSHHOTO TOKA.

VYcTpoiicTBO reHepaTopa NEPEMEHHOTO TOKA.

YcerpoiictBo Tpanchopmaropa.



ITepenaya 3MeKTPUUECKON IHEPTUM.
DNEeKTpOMAarHUTHBIE KOJICOAHMUS.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
[TpuHuun aeicTBust MUKpO(OHA U TPOMKOTOBOPHUTEIIS.
[IpyHIMTBI pagUOCBA3H.
HcTtounuku cgera.
[IpssMOMHEWHOE pacpOCTPaHEHNE CBETA.
3aKOH OTpaXKEHUs CBETA.
N300pakeHne B MIOCKOM 3epKalie.
[Ipenomnenue ceera.
XoJ ayuei B coOMparole JIMH3e.
Xox Jyder B paCCEUBAIOIIEH JIMH3E.
[Tosryuenue n300pakeHUM C MOMOIIBIO JIUH3.
[IpyHIMT 1EUCTBUS MPOESKIIMOHHOTO aIlapara u
¢doToanmapara.Monens riasa.
Jucnepcus 0enoro cBeTa.
[Tomyuyenue Oenoro cBeTa Npu CI0KEHNUU CBETA PA3HBIX LIBETOB.
JlaGopaTopHbie padoThl U ONLITHI (C UCHOJIb30BAHUEM 000PYA0OBAHUA

«Toukapocrta»)
HabGnronenue snexkTpuueckoro B3auMoaeicTBus Ten COopka 31eKTpUUYECKO enu
Y U3MEPEHUE CUJTbI TOKA U HAIPSKECHMUSL.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa B IIPOBOJHUKE OT HAIPSDKEHUSI HA €ro
KOHIIAX ITPY MOCTOSIHHOM COIIPOTHUBJICHUH.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA B AJIEKTPUYECKOU LEMU OT CONPOTUBIIEHUS
MIPU TOCTOSTHHOM HaIpSKEHUU.
M3ydyenne  MOCIEHOBATEIBHOIO  COCAMHEHUs  NPOBOJHMKOB.  M3yuenue
[IapajuIeIbBHOTO COEIMHEHMS POBOJHUKOB.
N3mepeHne conmpoOTUBIIEHNE MTPY MOMOLIY aMIIEPMETPA U BOJIBTMETPA.
N3ydeHne 3aBUCMMOCTH DJIEKTPHUYECKOTO COINPOTUBIIECHUS NPOBOJHHUKA OT €r0
JUTUHBI, TUIOIIAIN MOTIEPEYHOI0 CEYEHUS U MaTepuaia. Y IeJIbHOE CONPOTUBIICHHUE.
U3mepenne paboTbl W MOIIHOCTA  BJIEKTPUYECKOrOo  ToKa.  M3yueHue
B3aUMOJEHUCTBUA MOCTOSTHHBIX MArHUTOB.
HccnenoBanre MAarHUTHOTO IOJIS HPSIMOTO MHPOBOJHHMKA M KAaTYIIKA C TOKOM.
HccnenoBanne siBICHWS HAMarHM4YMBaHUSA Kenesa. M3yueHne nmpuHIuIa JeUCTBUA
AJEKTPOMArHUTHOTO pesie. M3yueHune nelcTBUs MAarHUTHOTO TIOJISL Ha ITPOBOJIHUK C
TOKOM. HM3yueHuwe npuHUUMIA AECUCTBUS BJeKTpoaBurarens. M3ydeHue sBiIeHUs
AJIEKTPOMArHUTHON WMHAYKIMU. V3yueHue mpuHIMna aeicTBUs TpaHchopmaropa.
N3yueHue sBIIeHUS pacIpOCTPAHEHHUSI CBETA.
HccnepoBanne 3aBUCMMOCTH yTila OTPAXKEHUS OT yrila majeHus cBeta. M3yuyeHue
CBOMCTB M300pakeHHs] B IUIOCKOM 3epkaie. McciiemoBaHue 3aBUCMMOCTH yria
NpesioMJIeHUs OT yrila majeHus cBera. M3mepeHue (OKyCHOTO paccTOsTHUS
cobuparorieit muH3bl. [lomydenue n3o0pakeHuil ¢ MOMOIILI0 COOUPAFOIIEH JTUH3HI.
HabGntonenue siBjeHus: AUCIEPCUN CBETA.
BbINyCKHUK Hay4HTCS:

* pacro3HaBaTh »dJEKTPOMArHUTHBIE SIBIICHUA M OOBICHATH Ha OCHOBE




MMEIOIINXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCIIOBHS IPOTEKAHUS ITUX
ABJICHHUM: JJIEKTPHU3alUs TEJI, B3aMMOJACHUCTBUE 3aps0B, HATPECBAHUE
IPOBOJHUKA C TOKOM, B3aMMOJIEWCTBHE MArHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKUUS, JEHCTBUE MATrHUTHOTO TIOJNSI HA TMPOBOJHHUK C TOKOM,
IPSIMOJIMHEWHOE PacpOCTPaHEHUE CBETA, OTPAKEHUEN NPETOMIICHHE CBETA,
JUCIIEPCHSI CBETA;

ONKCHIBATh H3YYEHHBIE CBOWMCTBA TEJI W JJIEKTPOMAarHUTHBIE SIBICHHS,
UCHOJIB3Ysl (PU3MUECKHE BEIMYMHBL JJIEKTPUUECKUM 3apsij, cuja TOKa,
IEKTPUYECKOE HANPSDKEHHE, DIEKTPUUECKOE COINPOTHUBIICHUE, YNEIBHOE
COIPOTUBIIEHUE BEIIECTBA, padOTa TOKAa, MOILIHOCTh TOKa, (HOKyCHOE
pacCTOSIHUE M OITHYECKasl CWIA JMH3bl; NPH ONUCAaHUU IPABUIBHO
TPAKTOBATh (PU3NYECKUI CMBICII UCII0JIb3YEMbIX BEJIMUUH, UX 0003HAUYEHUSA U
€IMHULBl W3MEpEHUus; YKa3blBaTb (OPMYJbl, CBS3bIBAIOLIME JaHHYIO
(U3UYECKYIO BEJIMYHUHY C IPYTUMH BEJIMYMHAMU;

aHAJIM3UPOBaTh CBOMCTBA TEJ, 3JIEKTPOMAarHUTHBIEC SIBJEHUS U IPOLIECCHI,
UCIIOJIb3Ysl (PU3HUECKHUE 3aKOHBI: 3aKOH COXPAHEHHUSI JIEKTPUYECKOT 0 3apsiia,
3akoH Oma g yyacTtka wmenu, 3akoH JDxoyns—JleHna, 3akoH
IPSIMOJIMHEMHOTO PACHPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH
NPEJIOMJIEHUSI CBETA; MPU STOM PA3IMYaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BhIPAKEHUE;

pemaTh 3a/1a4u, UCIOJIb3ys (pu3nueckue 3aKoHbl (3akoH Oma 17s yyacTka
uemnu, 3aKoH Jpxoyns—IJIeHna, 3aKOH NpSAMOJIMHENHOTO PacpOCTpaHEHUS
CBETa, 3aKOH OTPaXCHMs CBETA, 3aKOH INPEJIOMIJICHUS CBeTa) U (HOPMYIIbI,
CBSI3bIBAIOLME (PU3NYECKUE BEJIWYMHBI (CHJIa TOKA, AJIEKTPUUYECKOE
HaIPSDKEHUE, JJIEKTPUYECKOE CONPOTHUBIIEHUE, YAEIBHOE COMPOTUBIICHUE
BellecTBa, paboTa TOKa, MOIIHOCTh TOKa, (OKYCHOE pacCTOSHUE W
onTHYEcKas  Ccuia  JIMH3bL, (QopMysbl  pacu€ra  BIEKTPUUYECKOTO
CONMPOTHUBJIEHUSI TIPU TMOCIEAOBATEIbHOM M MApajuIeIbHOM COEAMHEHUHU
IIPOBOJTHUKOB); HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4 BBIACIATH (pU3ndecKue
BEIMYUHBI U (OPMYJIbI, HEOOXOIUMBIE sl €€ peleHus, U MPOBOAUTH
pacu€Thl.

BBIHVCKHI/IK INOJYYUT BO3MOKHOCTh HAYUYUTHCA.

WCITOJIB30BaTh 3HAHUS 00 DJIEKTPOMArHUTHBIX SBJICHUSX B TIOBCEIHEBHOM
KU3HH ISl oOecrieueHnsi 0€30MacHOCTH MPU OOpalleHuu ¢ nmpubopaMu u
TEXHUYECKUMU yCTPONCTBAMH, JJII COXPAHEHUS 370POBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHUS B OKPYIKAIOIICH Cpeie;

MPUBOJUTH MIPUMEPHI TPAKTUYECKOTO MCIOJIB30BAHUS (HPU3UICCKUX 3HAHUHN
O AJICKTPOMATrHUTHBIX SBJICHUSIX;

paznuyaTh TPAHUIBI MPUMEHUMOCTH (PHU3UYECKUX 3aKOHOB, TMOHHMATh
BceoOMi XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsija) W OrPAaHWYEHHOCTh MCIIOJIb30BAaHUS YaCTHBIX
3aKOHOB (3aKoH OMma 11 y4acTka 1enu, 3akoH Jxoyns—Ilenna u ap.);

e npuéMaM MOCTPOEHUs (U3MYECKUX MOJeNeil, moucka u (OpMYITUPOBKU

A0Ka3aTCJIbCTB BbIIBUHYTBIX 'MIIOTE3 U TCOPETUICCKHUX BBIBOJAOB HA OCHOBC
OMIINPUYCCKHU YCTAHOBJICHHBIX (l)aKTOB;



* HaxOJUThb aJICKBATHYIO MpPEIIOKEHHOW 3agaue (U3MUYECKYI0 MOJEIb,
pa3pemiate MpoOJeMy Ha  OCHOBE  HMEIOIIUXCS ~ 3HaHUA 00
AIIEKTPOMATHUTHBIX SABJICHHUSX C HCIOJIB30BAHHMEM MAaTEMaTUYECKOTO
amnmapata ¥ OLICHMBATh PEAJTbHOCTH MOJYYEHHOTO 3HAYCHUS (PU3NUECKOU
BEJINYMHBI.

KBanToBbBIE sIBJIEHUSA
OmnbiTel  Pezepdopna. Ilnanerapnas mozens aroma. JluHeHdaTble ONTHYECKHE
crekTpsbl. [lornonenrne u HCMyCKaHUe CBETa AaTOMAaMH.
CocTtaB aTOMHOTO siIpa. 3apsAI0BOE U MACCOBOE YUCIIA.
SAnepHble cuibl. DHEPruUs CBsI3U aTOMHBIX sAiep. PagnoaktuBHOCTh. Anbda-, 6eTa -
Y TaMMa-U3J1y4YeHHs. MEeTOIbl PETUCTPALIMH SACPHBIX U3ITYyUYEHHUM.
SAnepnsie peakuuun. [enenue u cuntes saep. ctounnku sueprun CoJiHLA U 3BE3.
SnepHas sHEpreTuKa.
Jo3umeTtpus. BinsgHME paavMOAKTUBHBIX W3JIYYEHHW Ha >KUBBIE OPTraHU3MBI.
Dkosioruyeckue npooaeMbl pabOThl aTOMHBIX SJIEKTPOCTAHIIHIA.
Hemouctpanuu Mogens onbita Pesepdopna. HabnroaeHue TpekoB 4acTHI] B KaMepe
Bunbscona. YCTpoiCcTBO U AEHCTBUE CUETUNKA HOHU3UPYIOIINX YACTHII.
JlabopaTopHbie paboThl U ONbITHl HaOntoeHue TMHeNYaThIX CIIEKTPOB U3TyYEHUS.
N3mepeHne ecTeCTBEHHOTO paJuOAKTUBHOIO (POHA JO3UMETPOM.
BhilyCKHUK HAYy4UTCS:

* pacrno3HaBaTh KBAaHTOBBIC SBJICHHUS U OOBSICHATH HAa OCHOBE HMEIOIIUXCS
3HAHUWA OCHOBHBIE CBOWMCTBAa WJIM YCJIOBHUSl MPOTEKAHUS ITUX SIBJICHUIL:
€CTECTBEHHass M HWCKYCCTBEHHAas pPaJMOaKTUBHOCTb, BO3HHKHOBEHUE
JIMHEWYATOro CIEKTPa U3JIyUYEHUS,

* ONHUCHIBAaTh M3YYCHHBIC KBAHTOBBIC SIBICHHS, WCHONB3Yya (u3nyeckue
BEJIMYMHBI: CKOPOCTbh 3JICKTPOMArHUTHBIX BOJH, IJMHA BOJIHBI M 4acTOTa
CBETa, NEPUOJ TMOJYypaclana; Ipd ONHCAHWU NPABUIBHO TPAKTOBATH
(U3MYECKUI CMBICI UCTIOIB3YEMBIX BEJIIMYMH, UX O003HAYEHUS U €IUHULIBI
U3MEpPEHHUs; YKa3blBaTh (POPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, BBIUMCIATH 3HAYEHUE (PU3MUECKOU
BEJINYUHBI;

* AHAJU3UPOBATh KBAHTOBBIC SIBJICHMS, MCIOJb3Yys (PU3NYECKHUE 3aKOHBI U
ITOCTYJIATBI: 3aKOH COXPAHEHHUSI SJHEPTUH, 3aKOH COXPAHEHUS IIEKTPUUECKOTO
3apsa, 3aKOH COXPAaHEHUsI MacCOBOT'0 YKCJIa, 3aKOHOMEPHOCTH U3TYyYEHUS U
NOTJIOLIEHHS CBETA ATOMOM;

* pa3iIMyaTh OCHOBHBIE MPU3HAKH IUIAHETAPHON MOJENIM aTOMa, HYKJIOHHOMW
MOJIE€JIA ATOMHOTIO S/1pa;

* TMPUBOJUTH NPUMEPHl MPOSBICHUS B TPUPOJEC U MIPAKTHUUYECKOTO
WCIIOJIb30BaHUsl PAJUOAKTUBHOCTH, SACPHBIX U TEPMOSACPHBIX pPEaKIIHil,
JIMHEWYATBIX CIIEKTPOB.

BbINTyCKHUK TOJYYUT BO3MOKHOCTh HAYUUThHCS:

*  HCIOJIb30BATh MOJyYCHHbIC 3HAHUS B IOBCEIHEBHOM KU3HU NTPU 00paIllEeHUN
Cc mpubopamu (CYETIYNK HOHUBUPYIOIINX YACTHIL, JOZUMETP), JIJIs1 COXpaHEHUSI
3JI0POBbsI U COOJIIOICHHS] HOPM DKOJIOTMUECKOTO TTOBEICHHS B OKpYKaroen
cpene;




* COOTHOCHUTB SHEPI'HIO CBSI3U ATOMHBIX SIJEP € AEPEKTOM MACCHI;

* IPUBOJWUTH NIPUMEPHl BIUSHUS DPAAUOAKTUBHBIX H3IYyYECHHM Ha IKUBbIC
OpPTaHM3MBbI; IOHUMATH MPUHIIUI JEHCTBUS TO3UMETPA;

* IIOHUMAaTh HKOJOTMYECKHE MPOOJIEMBbI, BO3HUKAIOIIME MPU HCIIOIb30BAHUU
ATOMHBIX JJEKTPOCTAHIIMNA, U MyTH PEUICHHs 3TUX MPOOJIEeM, MEePCIEKTUBBI
UCIIOJIB30BAHUS YIIPABIIEMOrO TEPMOSICPHOIO CUHTE3A.

Crtpoenue u 3Bosonus BeeneHnou
['eoneHTpryUeCcKas U TEIMOLECHTpUYECKass cUCTEMbl Mupa. duszndeckas mpupoaa
HeOecHbIx Ten ComHeuHoM cuctembl. [Ipoucxoxnaenune ComHeuHoit CuCTEMBL.
Ousnueckas npupoaa ComHua u 3Be3n. CrtpoeHue BceneHHoW. DBontonus
Bcenennoi. JleMoHCTpaluu
ACTpoHOMHUYECKHE HAOTIOICHHUSI.
3HAKOMCTBO C CO3BE3/IUAMU U HAOIIO/ICHUE CYTOYHOTO BPAILICHUS 3BE3/THOTO Heoa.
Habmonenue npuxenus Jlynsl, CoHIla ¥ TUIAHET OTHOCUTEIIBHO 3BE3.
BEINYCKHUK HAYYHUTCS:

* pa3iIMyaTh OCHOBHBIE MPHU3HAKKM CYTOYHOTO BpalleHUs 3BE3IHOrO HeOa,
nerkeHUsAlyHbl, CONHIIA U TUTAHET OTHOCHUTENIBHO 3BE3N;

* T[OHMMAaTh pa3IUUUS MEXAY TEJIUOLUECHTPUUECKOM U TEOLICHTPUUECKOM
CUCTEMaMUMHUPA.

Buinycknux noayuum 803MOMCHOCHb HAYYUMbCSL:

* yKa3bIBaTh OOIIME CBOMCTBA W OTJIMYUS IIAHET 36MHOM TPYIIbI U TIJIaHET-
TUraiToB; MaJblX Tedl CoJIHEYHOM CHCTEMbl MW OOJBIIMX IIJIAHET;
MI0JIH30BaThCS KapTOol 3BE3THOr0 Heba IpH HAOIIOACHUAX 3BE3IHOTO Heba,;

* pa3IMyYaTh OCHOBHBIC XapaKTEPHUCTUKH 3BE3 (pa3Mep, IIBET, TEMIIepaTypa),
COOTHOCHUTD IIBET 3BE3/IbI C €€ TEMIIEpaTypOH;

* pazIMyYaTh TUIOTE3bI O MPOUCX0kKACHUN COTHEYHON CUCTEMBI.

7 kaacc (70 gyacos, 2 4aca B HeJleJII0)
BBenenue (4 1)
Yto uzyuaer ¢usuka. Gusnueckue sienenus. HabmroneHus, OnbIThl, U3MEPEHHUS.
du3uKa U TEXHUKA.
JlaGopaTopHblie padoThI:
1. Onpenenenve LEHbI JEIEHUS U3MEPUTEIHHOTO IUIMHAPA (C UCTIOJIb30BAHUEM
obopynoBanus «Touka poctay).
IlepBoHaYa/ILHBIE CBEIEHHUSI O CTPOEHUH BenrecTBa (6 )
Mounexyibl u atoMbl. Jluddysus. [[Bmxenue monexyi. CBsi3b TEMIEPATYPhI TEIA CO
CKOPOCTBIO JBMXKEHHUSI €ro MOJIeKysd. [IpuTsxkeHue u OTTaJIKWBaHUE MOJIEKYIL.
Paznmuunbie COCTOSIHMSI BEIIECTBA M WX OOBSICHEHHWE HA OCHOBE MOJICKYJISIPHO-
KMHETUYECKUX MPEACTaBICHUM.
JlaGoparopHblie padoThI:
2. zamepenue pa3MepoB MajibiX Tell (C MCIOJIb30BaHHEM 00opyaoBaHus «Touka
pocTay)
B3anmopneiicrBue e (22 u)
Mexannueckoe BrxeHue. PaBHomepHoe neukeHne. CKOpocCTb.



Nnepums. Bzanmonencrsue tein. Muepuus. Macca tena. I3amepenue Maccol Tena ¢
ITIOMOIIBIO BECOB. I [10THOCTH BemecTna.

Asnenue Tarorenus. Cwna Tsokectr. Cuiia, BOZHHKaromas mpu aegopmanuu. Bec.
CBs13b MEXKy CUJION TSIKECTU U MacCOM.

Ynpyras nedopmarus Tena. 3akon ['yka.

Juaamometp. I'paduueckoe mzoOpakenne cwibl. ClIOXKEHUE CHII, ACHCTBYIOIIUX
10 OJAHOM TIPSIMOM.

Tpenue. Cuna TpeHus. TpeHue CKoNbKeHUs, KaueHusl, ToKos. [loammnanky.
JlaGopaTopHblie padoThbI:

3. I3aMepenue Macchbl Tena Ha Becax (C MCHOJb30BaHHEM 00opynoBaHus «Touka
pocTay)

4. Nzamepenne oObeMa Tena (¢ UCrosib30BaHueM 000pyaoBanus « Touka poctay).

5. Usmepenne mIoTHOCTH TBEpJOro Teia (C HMCIOJIb30BaHHEM OOOpYAOBAHUS
«Touka poctay).

6. ['pagynpoBanre NMpyXKWHBI U U3MEPEHUE CHJIBI C MTOMOIIBIO JHHAMOMETpa (C
UCIIOJIb30BaHUEM 000py0BaHus « Touka pocTa).

J/laBjieHUe TBEPABIX TeJl, )KUAKOCTEH U ra3oB (21 1)

JaBnenue. /laBnenue TBepAbiX Tei. JlaBinenue raza. OObsICHEHUE JaBJICHUS Ta3a Ha
OCHOBE MOJIEKYJISIPHO-KMHETUUECKUX MpeIcTaBIeH. 3aKkoH [lackans.

HaBnennie B kunkocty u  raze. CooOmaronuecs  cocyabsl.  [Imo3bl.
['mapaBauueckumnpecc.

Atmochepuoe nmasinenue. OnbiT Toppuueru. bapomerp-anepous. M3menenue
aTMoc(epHOro naBiieHus ¢ Bbicotoi. ManomeTpsl. Hacoc.

ApxuMenioBa cuiia. Y CIIOBHS TUIaBaHUs TeJl. BOJHBINA TPAHCIIOPT.
BoznyxomnaBanue.

JlabGopaTopHblie padoThbI:

7. VI3aMepeHue BITAIKUBAIOIIEH CUITBI, IEHCTBYIOIIEH HA TOTPYKEHHOE B KUIKOCTh
TeJo (C UcoJib30BaHueM 00opynoBaHus « Touka poctay).

8. BblsicHeHWe YCIOBMHM TIUIaBaHHS TeI B KHJAKOCTH (C HCIIOJIb30BaHUEM
obopynoBanus «Touka poctay).

Pa6ora u momHoCTh. DHeprus(15 u)

PabGora cumbl, neWCTByIOLIEH IO HAMpaBJICHUIO ABMIKEHUS Tesna. MOIIHOCTS.
[IpocTeie MexaHHU3MBI. Y CIOBUE paBHOBECHA pblyara. MoMeHT cuibl. PaBHOBECHE
TEJI C 3aKPETUVIEHHOW OChIO BpallleHus. Buibl paBHOBECHS.

PaBencTBo paboT mpu ucCmoib30BaHUM MexaHu3MoB. KoaddumumeHnT monesHoro
JICUCTBHSL.

[lorennuanbHass SHEPrusi NOAHATOrO TeENa, CXKATOM MpyxkuHbL. KuHeTnueckas
sHEprus ABWXKyuerocs tena. [IpespamieHue o4HOro BU1a MEXaHUYECKOW SHEPTUU
BJIPYTOi. DHEPTHUSI PEK U BETpa.

JlaGoparopHblie padoThI:

9. BrisicHeHHe yCIOBUS PaBHOBECHS pblyara (C HCMOJb30BaHUEM OO0OpYIOBaHUS
«Touka poctay).

10. Usmepenue KIIJ| mpu mnoabeme Tejla MO HAKIOHHOM IJIOCKOCTH (C
UCI0JIb30BaHuEM 00opyaoBaHus « Touka poctay).

Pe3epBHoe Bpems - (3u).



Yyamuecs J0JKHBI YMETh:

JaBaTh OMpENCICHUE TOHATHHA: (HU3WKa, TENOo, BEIIECTBO, MaTepus,
BEeIIMYMHA, HAOJIOJCHHUE, OMbBIT, W3MEPEHHE, IOTPEITHOCTh, CIUHUIIBI
HU3MEPCHUS, U3MEPUTEIbHBIC TPUOOPHI, IICHA JISTICHUS, SKCTICPUMEHTATLHBIE
Y TEOPETUYECKUE METObI U3YUEHUS ITPUPOIBI, AaTOM, MOJIEKYJIA, KAWL,
MEXaHUYECKOEe JBW)KCHHE, TPACKTOpHUsS, CHUCTeMa oOTcuera, Tpadux
JBUKEHHSI, WHEPTHOCTh, B3aUMOJCHUCTBUE TEII, MPOCTHIE MEXaHU3MBbI,
maddy3us, cmauyuBaHHE, HE CMayuBaHHWE, WHEPIUSA, HEBECOMOCTD,
neperpys3ku, CBo00IHOE TIaJIeHHe, IJIaBaHue;

JaBaTh ornpeseacHue (GU3NYEeCKUM BeJIWYMHaM: CKOPOCTh, IyTh, Macca,
IJIOTHOCTh, CUJIA, CHJIa TSHKECTH, CHJla YIPYTOCTH, CUJla TPEHHUs, BEC Tela,
Kod3(pdunneHT TpeHus, Kod3hPUIMEHT KECTKOCTH, JTaBJICHUE, apXHMEI0Ba
cuina, paboTa, MEXaHMUYECKas JHEPrusi, IOTEHIHUAIbHAS DSHEPrus,
KMHETHYECKask SHEeprus,MomHocTh, KITJ[, MOMeHT cuib;

OMPENEIATh LIEHY JIEJICHUS U MOTPEIIHOCTh MpUdopa;

MPaBUJILHO MOJb30BATHCA MEH3YPKOU, JIMHEUKOM;

U3MEPATH 00bEM Teja C MOMOUIBI0 MEH3YPKH;

MPUBOJUTH MPUMEPHI HU3UYECKUX SABICHUHN, (PU3UUECKOTrO TeJla BEIIECTBA;
dbopmynrpoBaTh OCHOBHbIE TTo0keHUsT MKT;

pelIaTh KAYECTBEHHBIE 3a7]a4U 10 TEME;

mo TaOJuIlaM HaxXOJWTh TEMIIEpATypy IIepexojia BeIIeCTBa M3 OJIHOTO
arperaTHOrOCOCTOSIHUS B JIPYTO€;

MPUBOJAUTH MPUMEPHl CMAYMBAIOIIMX W HE CMAYMBAIOIIUX KUJIKOCTEH;
WCIOJIb30BaHUs KalWUIAPHOCTH; BEIIECTBA B PA3JIMYHBIX arperaTHbiX
COCTOSIHUSIX

AKCIIEPUMEHTAIBHO OINPEACIATh pa3MepPbl MAJIBIX TEJ.

3aMUChIBaTh (POPMYJIBI CKOPOCTH, MYTH, BPEMEHU IBIKECHUS, TJIOTHOCTH,
Macchl HoObeMa Tella; paBHOACHCTBYIONIEH CuIibl; 3aKoHa ['yka; Beca Tena,
CUJIBI TSDKECTH,

MPaBUJIBLHO TMOJIb30BATHCS BECAMU, TUMHAMOMETPOM;

M3MEPATH CUITY, MacCy;

M0 YUCIY PACKPBITh (PU3MUECKUN CMBICI CKOPOCTH, MJIOTHOCTH BEIECTRBA,
’)KECTKOCTH TEJa;

MPUBOJUTH NPUMEPHI MATEPUATILHON TOYKH, MOCTYHATEIbHOTO JIBUKEHUS,
Pa3IMYHBIX BHUJOB JIBUKEHMS; MPAKTUUYECKOTO MCIIOJIL30BAHUS HWHEPIIUU;
BHUJIOB TPEHUS; TTOIITUITHUKOB,;

dbopmynupoBath 3akoHbl ['yka, [lackans, Apxumena, «30J0TO€ TPABUIION»
MEXAHUKH; YCIOBHUE PABHOBECUE pblYara, 3aKOH COXpPaHEHUS SHEPIUH;
peraTh MPOCTEHINNE 3a/laud Ha OMpe/ecHNUe LCHBI JeJeHus mpubdopa u
MOTPEIIHOCTU U3MEPEHNs, KAaUeCTBEHHBIC 3a/1aul Ha 0OBSICHEHUE SIBJICHUH C
TOYKU3PEHUS CTPOCHHUS BEIIECTBA. HA BBISICHEHUE MPUYUH ABWKCHUS TEIIA;
pacueTHblE 3aJauM Ha 3aKOH ['yka; 3agadyd Ha pacyeTr Cuil HPUPOABI,
pacdeTHblE 3aJauyd Ha 3aKOH ApxuMena, IJIaBaHWE TEJ, HAa 3aKOH
COOOIIAIIINXCS COCY/I0B, Ha pacyeT padoThl, sHEpruH, MomtHocTH, KII/I,
MOMEHTA CHJI; 33/1a4M Ha IPUMEHEHUE YCIIOBUS PaBHOBECHUSI pbluara;



* IPaBWJIBHO I0JI30BAThCA MPUOOpPaMU MaHOMETPOM, OAPOMETPOM;

* OOBSCHATH Ha3HAUEHHUE, YCTPOMCTBO W MPUHIMUN JEHCTBUS OapOMETpOB,
MaHOMETPOB, TUAPABINYECKUX MAIMH, HACOCOB U UX MCIOJIb30BAHNUE;

* H3MEpATHb APXUMEIIOBY CUILY;

* coOHMpaTh ONBITHBIE YCTAHOBKH [JIs MPOBEIEHUS HKCIIEPUMEHTa IIO
BBISICHEHUIO YCIIOBUs paBHOBecHs pbryara, KII/[ HakIIOHHOM III0CKOCTH;

+  NPUBOAUTH IPUMEPHI MPAKTUYECKOTO MPUMEHEHUS ITPOCTBIX MEXAHU3MOB.

8 kiacc (70 yacos, 2 yaca B He/IeJII0)
TemnoBble siBjIeHus (25 4)
TennoBoe nBuxeHue. BuyTpeHHss sueprus. Pabora u tenonepeaaya Kak crnocoObl
W3MEHEHHs] BHYTPEHHEN dHEPruu Tena. Buabl Temonepenayu.
KonndecTBO TEmnoTel. YaenbHas TEIUIOEMKOCTb. Y I€JbHAs TEIUIOTa CrOpaHUs
torumBa. [lmaBineHue u Kpuctaymmsanus. TemriepaTypa IUIaBJICHMS. Y IeiabHas
TEIJI0TA IIJIaBJICHUS.
Hcnapenue n koaaeHcanys. OTHOCUTENbHAS BIAXKHOCTh BO3/LyXa U €€ U3MEPEHUE.
Kunenue. Temneparypa kunenus. Y aenpHas TEIIOTa apooOpa30BaHUsl.
OObscHEHHWE W3MEHEHUI arperaTHbIX COCTOSHUM BEIIECTBA HA OCHOBE
MOJIEKYJIIPHO-KUHETUYECKUX MPEACTABICHUI.
[IpeBpaliienust 3HEPrUM B MEXaHUYECKHUX U TEIUTOBBIX MPOLIECCaX.
JIBuraTenb BHyTpeHHero cropanus. [laposas TypOuHa.
JlaGoparopHblie padoThI:
1. CpaBHEHHE KOJUYECTB TEIJIOTHI IPU CMEIIMBAHUM BOJBI Pa3HOU TeMIEpaTyphbl
(c ucnonb3zoBanueM obopyoBanus «Touka poctay).
2. W3mepenue yAenpHOM TEMIIOEMKOCTH TBEPJOTO Tena(C HUCIOIb30BaHUEM
obopynoBanus «Touka poctay).
3. 3mepenne BIaKHOCTH BO3IyXa (C UCIOJIb30BaHMEM 000pynoBaHus «Touka
pocTtay).
duekTpuuyeckue sAABJeHus (27 4) DnexTpuzanus Teia. J[Ba pojaa 3JeKTpUUeCKUX
3apsioB. B3anmopaeiicTBre 3apsAa0B. DIEKTPUUECKOE TTOJIE.
JIUCKPETHOCTh ~ 3JEKTPUYECKOTO  3apsiga. OnekTpoH. CTpoeHne aTOMOB.
[IOoCTOSIHHBI ~ DNEKTPUYECKUN  TOK. l'ansBaHMuECKHE DJIEMEHTHI.
AKKYMYJIATOPBI. DJEKTpUYECKas LENb. JNEKTPUUECKUN TOK B MeTtaiuiax. Cuna
TOKAa. AMIEPMETP. DJIEKTPUYECKOE HAIpsKeHHE. BonbTMmeTp. DNeKTpuyecKoe
conpoTuBiieHUE. 3aKoH OMa I y4acTKa JICKTPUUECKOH LIETH.
Y nenpHOE conpoTuBieHue. Peocratel. Buabsl coeMHEHNT TTPOBOIHUKOB.
PaboTa M MOIIHOCTH ANEKTPUYECKOr0 TOKa. KOIMUYecTBO TEMIOTHI, BBIIEISEMOE
MPOBOJHUKOM C TOKOM. CUETUYHMK 3JIEKTpUUYECKOW HsHEepruu. Jlamna HakaauBaHUS.
OnexTpoHarpeBaTenbHble MpUOOpHl. Pacyer anekrposnepruu, MnoTpedisieMoi
OBITOBBIMU AIEKTPOIIPUOOpaMHU. KopoTtkoe 3aMbIKaHHE. [1naBkue
IPETOXPAHUTETH.
JlaGopaTopHblie padoThI
4. COopKka DJIEKTPUUECKOW IENU W W3MEpPEHHE CHUIIbl TOKa (CHUCIOJIb30BAHUEM
obopynoBanus «Touka poctay).
5. U3MmepeHue HampspKeHUs Ha Pa3IMUHBIX y4YacTKax Ienu (C MCIOJIb30BaHUEM



obopynoBanus «Touka poctay).

6. PerynupoBanue CHJIBI TOKa pPEOCTaToM (C HUCHOJB30BaHUEM O00OpPYAOBAHUSA
«Touka poctay).

7. VI3MepeHne COMpOTUBIICHHS TPOBOIHUKA C MOMOIIBIO aMIIEpMETpa 17}
BOJIBTMETPA (C UCIIOJIb30BaHUEM 000pyaoBaHus « Touka poctay).

8. M3mepenue pabOThl W MOIIHOCTH 3JEKTPUYECKOTO TOKa (CHCIOJIb30BAHUEM
obopynoBanus «Touka poctay).

DJIeKTPOMATHUTHBIE sIBJIeHUSA (64)

MaruutHOoe TmOJ€ TOKa. DJEKTPOMAarHuThl U HX MpUMeHeHue. IlocTosHHbIE
MarHuTbl. MarautHoe nosie 3emiu. JlelicTBE MAarHUTHOTO TOJISl HA TPOBOJIHUK C
TOKOM. DJIEKTPOIBUTATENb.

JlaGopaTopHbie padoThbI

9. N3yuenue 371eKTpUYECKOro TBUTATENS IIOCTOSTHHOTO TOKA.

CaetoBble siBjenus (9 1)

Hctounuku ceta. [IpsamonnHeliHoe pacnpocTpaHeHue cBeta. OTpakeHue CBeETa.
3akoHbl oTpaxkeHus cBeta. [Inockoe 3epkaio. [Ipenomiienue ceera.

JIunzpl. DOKyCHOE pacCTOsSHME W oOnThyeckas cuia JauH3bl. [locTpoeHue
U300paKEHUI, JaBA€MbIX TOHKOUW JTUH30M. ONTHYECKUE TPUOOPHI.
JlabopaTopHbiepadoTHI:

10. Tlomyuenune w300pakKeHHMH C TIOMOIIBI0 CcOOHMparomel JHMH3BI  (C
UCIIOJIb30BaHUEM 00opyoBanus « Touka poctay).

IHoBTOpeHnue - 3u4.
Yuamuecs 10J5KHbI YMETh:

e JaBaTh OIpEJACNICHUE TOHATUI TEIJIOBOE JBWIXKEHHUE, TeIlonepeaaya,
TEIJIONPOBOJHOCTh, KOHBEKIIMS, W3JIyY€HUEe, arperaTHoe COCTOSHHE,
(ba30BBIif TEpPex0/1. SMEKTPUUECKUN 3apsi]l, STEKTPUUECKOE MOJIe, MPOBOIHUK
U JIUPJICKTPUK, XMMHUYECKHH JJIEMEHT, aTOM M aTOMHOE SApO, MPOTOH,
HEUTPOH, DJJIEKTpUYECKasl CWJIA, WOH, SJIEKTpUYeCKas IIelb M CXeMa.
MarHuTHOE I10JIC, MAarHUTHBIEC CUJIOBBIC JIMHWHU, 3JICKTPOMATrHUTHOE TIOJIC,
MOCTOSTHHBI MarHUT, MarHATHBIN TTOJIFOC, TOYSYHBI HCTOYHHUK CBETA, TIOJIE
3peHus, aKKOMOJAIHs, 3epKajio, TeHb, 3aTMEHHE, OITUYECKasi OCh, (POKYC,
ONITHYECKHH MEHTP, OJU30PYKOCTh M JaTbHO30PKOCTb;

* JaBaTh oOMpeeicHre (PU3NYECKUM BEJIMYMHAM: BHYTPEHHSIS DSHEPTHUS,
KOJIMYECTBO TEIUIOTHI, YJeibHAas TEIJIOEMKOCTh BEIIECTBa, YJeIbHas
TEIJIOTa CTOPAHMS TOTUINBA, Y/IeIbHAs TeIJIOTa TapooOpa3oOBaHusl, yIeIbHas
TEIJIOTa TIIABJICHUS, TEMIeparypa, TeMIlepaTypa KHUIICHHs, TeMIeparypa
TJIaBJICHUS, BIIAXXHOCTH, JJICKTPUUECKHUI 3apsjl, CWja TOKa, HANpSOKCHHE,
COMPOTHUBJICHUE, YICIHHOCCOIIPOTUBIICHHE, PAOOTa U MOIIIHOCTh TOKA, YTJIbI
NajCHUs, OTPAKCHUS, TPEITOMIICHHS, (POKYCHOE PAaCcCTOSHHE, ONTHYCCKas
cua.

* (opmyIHMpOBaTh 3aKOH COXPaHEHUS YHEPTUHU B TETUIOBBIX MPOIIECcCax;

* pemarh MPOCTECHUINNE KAYECTBEHHBIE M pPACUCTHBIC 3a/Jaud Ha TEIIOBBIC
SIBIICHUS;

* TI0 YUCITy JaTh MOHATHE (PU3UIECKOTO CMBICIIA TAOTMYHBIX TaHHBIX TEMBI;



* paboTaTh C COOTBETCTBYIOIIUMHU TaOIUIAMU;

* ONpENENATh UEHY JEIEHUS TEPMOMETPA;

* YMETh NOJb30BATHCS TEPMOMETPOM, KAIOPUMETPOM, IICUXPOMETPOM;

* OOBSCHATH Ha3HAu€HWE, YCTpoWcTBO u mnpuHImMn naeiicteus JBC,
IICUXPOMETPA;

* MPUBOAWTH MPHUMEPHI MPAKTHUYECKOTO HCIIOJIb30BAaHUS 3aKOHOB Kypca U
TETUIOBBIX IBUTATEIICH.

* COCTaBJISTh NIPOCTEUIINE JICKTPUUECKUE LIETIH U BBIUEPUYUBATH UX CXEMBI;

* H3MEpATH CHIIy TOKA U HAIPSHKEHHUE, COITPOTUBIICHHUE;

* II0JIb30BaThCS PEOCTATOM;

* HaxOJIUTh yJEJIbHOE CONPOTHUBJICHHUE MTPOBOJIHUKA 110 TAOJIUIIE;

* OOBSCHATH HA OCHOBE TMOJIOKEHUH AJIEKTPOHHON TEOPUU DIECKTPU3ALIMIO TE,
CYIIECTBOBAHHE IMPOBOJHUKOB WM JUAJIEKTPUKOB; HArpeBaHMs IMPOBOJHUKA
AIEKTPUYECKUM TOKOM; IEUCTBHUE 3JIEKTPOHATPEBATENbHBIX IPUOOPOB;

*  OOBSCHATH ACHCTBUE FIEKTPOUIMEPUTEIBHBIX TPUOOPOB, JIEKTPOABUTATEIIS;

e pemare 33Ja4d ¢ NpuMeHeHuem 3akoHa Owma, J[xoyma-JIeHna, 3aKOHOB
MOCJIEIOBATEIBHOTO M MNAapaJJIeIbHOTO COEIMHEHUS MPOBOAHUKOB U
caenyromux popmyin: R = pl/S; A=UlIt; P=UI; Q=I% Rt;

* (opMynupoBaTh 3aKOHBI MPSIMOJMHEMHOIO PACIPOCTPAHEHHSI CBETA,
OTpaXE€HUS UMPEJTOMIICHHUS CBETA;

* TMPaKTUYECKU MPUMEHSATH OCHOBHBIC MOHSATHUA U 3aKOHBI I OOBSCHEHUS
nercTBusdoToarapara, ria3a, O4Kkos;

* TOJy4yaTh U300paKeHUs MpeaMeTa ¢ TOMOIIBIO JIMH3BI U IJIOCKOI0 3epKaja;

* CTpPOUTHh U OMHUCHIBATH M300pa)KCHUSI TpeIMeTa B IUIOCKOM 3€pKaje U B
TOHKOMJINH3E;

* pelmarbh KaYeCTBEHHBIE U PACUETHHIE 33/1a4M HA 3aKOHbI OTPAXKEHUSI CBETA,
HapacyeT ONTUYECKOM CUIIbI JIMH3bI U ONTHYECKOW CHIIBI CUCTEMBI JIUH3.

9 kaacc (102 gaca, 3 yaca B HeeJI10)
3akoHbl ABHKeHUs M B3auMoaercTBuda Te (30 4)
Marepuansnas Touka. CucrteMa orcuera.
[Tepememenne. CKOpPOCTh  NPSIMOJIMHEMHOTO  PAaBHOMEPHOTO  JABHIKCHUA.
PaBHOyCKOpEHHOE TNPSIMOJIMHENMHOE JBH)KECHHE:  MIHOBEHHAasi  CKOpPOCTb,
YCKOpPEHUE, IEPEMELICHHUE.
['padmkum 3aBECHMOCTH KWHEMATHYECKUX BEIMYUH OT BPEMEHHU IIPU PABHOMEPHOM
Y PAaBHOYCKOPEHHOM JIBUKCHUMU.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKCHUSI.
IlepBbiii 3akoH Hprotona. MHepuuanbHbple cHCTEMBI OTCUeTa. BTOpOo 3aKoH
Herorona. Tperuii 3akon HproToHa.
CBoOosHOE TajieHre. 3aKOH BCEMUPHOTO TIATOTeHHS. VICKyCCTBEHHBIE CITyTHUKH
3eMJIH.
Nmmnyibe. 3aKOH COXpaHEHUSI UMITYJIbca. PakeTsl.
JlaGopaTopHblie padoThI:
1. UccnenoBanue paBHOYCKOPEHHOI'O JIBMXKEHMsSI 0€3 HadalbHOM CKOpOCTH (C
UCIIOJIb30BaHuEM 000pyioBanus « Touka pocTay)



2. U3mepeHue ycKopeHUs CBOOOJHOTO maaeHHs (C  HMCHOJb30BaHUEM
obopynoBanus «Todka poctay).

Mexanuveckue Koje0anus U BOJHbI. 3BYK (16 4)

KonebarensHoe nemwkenne. Konebanus rpy3a Ha npyxuae. CBoOO HBICIOICOAHNS.
KonebGarenbnas cucrema. Ilepuon, wyactora u  ammiuTyjga KojeOaHUH.
[IpeBpamnienne sHeprun Mpyu KoaeOanusx. 3aryxaroniue Koyedanus. BeiHy K 1eHHbIS
KoJeOaHmsl.

Pacnpoctpanenue konebaHuii B ynpyrux cpenax. llomepeunsie U MpojoibHbIC
BOJIHBI. CBSI3b JIJTMHBI BOJIHBI CO CKOPOCTBIO €€ paclpOCTPAHEHUS U IEPUOJIOM.
3ByKOBbI€ BOJIHBL. CKOpPOCTH 3ByKa. I'pDOMKOCTH 3ByKa M BBICOTA TOHA. IXO.
JlaGopaTopHblie padoThbI:

3. UccnenoBanue 3aBUCMMOCTH TEPUOJIa U YAaCTOThI CBOOOJHBIX KOjeOaHUIA
MasiTHUKA OT €ro JITTUHBI (C UCIOJIb30BaHUEM 000pynoBanus « Touka pocTtay).
DJIeKTPOMATHUTHBIE siBJIeHUs (204)

OIHOpPOAHOE M HEOJHOPOAHOE MATHUTHOE TIOJIE.

Hanpagienne TOka W HampaBlICHWE JWHHUM €ro MarHuTHOro mnoJtd. [IpaBuio
OypaBunka. OOHapy>XxeHue MarHuTHOro noJist. [IpaBuiio geBoi pykwu.

Nuaykunss MAarHUTHOTO NOJIsl. MarHUTHBIN MOTOK. DJIEKTPOMATHUTHAS UHIYKIIHSL.
['enepaTtop nepemeHHoro Toka. [I[peoGpazoBaHue sHEPTUH B AIEKTPOreHEpaTOpaX.
DKOJIOTHYECKHE MPOOJIEMBI, CBSI3aHHBIC C TEIJIOBBIMU U THAPOAICKTPOCTAHIIASIMHU.
DIEeKTPOMAarHUTHOE oJie. DJIEKTPOMAarHUTHBIE BOJIHBI. CkopocThb
pacrnpoCTpaHEHHUs AJIEKTPOMATrHUTHBIX BOJIH. DJIEKTPOMAarHUTHAsI IPUPOJIa CBETA.
JlabopaTopHblie padoThbI:

4. 3yueHue sSIBIICHUS JIEKTPOMAarHUTHON UHTYKIIUH.

Crtpoenue atoMa u aToMHOTO0 sapa (204) PanroakTHBHOCTh KaK CBUJIETEIHLCTBO
CJIOKHOTO CTPOEHUSI aTOMOB. AJb(a-, 6eTa - u TaMma-u3TydeHusl.

OmneiTel Pezepdopaa. SAnepuast monenb

atoma. PaoakTUBHBIE TTPEBPAICHUS

aTOMHBIX SIIEP.

[IpOoTOHHO-HENTPOHHAsT MOJENb siAapa. 3apsa0BO€ U MACCOBOE YHWCIO. SnepHbie
peakuuu. Jlenenue u cunrtes saep. CoxpaHeHue 3apsI0BOr0 U MacCOBOTO YHUCE
MIPU SJIEPHBIX PEAKITUSX.

DHeprusi CBsI3U YacTHUIl B slpe. BuinelieHre SHEPruu Nnpu SACPHBIX PEAKIUSX.
Wznydyenne 3Be3n. SnepHas sHepreTuka. DKOJOTHYECKHE MPOOIEMBbI pabOTHI
ATOMHBIX 3JIEKTPOCTAHLIUM.

Metonpl HaOMIOIEHNS W PETUCTPAIMK YacTHUIl B siAepHON dusuke. Jlozumerpusi.
JlaGopaTopHblie padoThbI:

5. Uzyuenue nenenus sapa atoMa ypana mo gororpaduu Tpekos.

Ctpoenne u 3Bosonus Beesnennoii (7 1)

['eonieHTpUYeCKass U TeIUOIEHTPUYECKass CUCTeMbl Mupa. Dusznueckas npupojaa
HeOecHbIx Ten ConHewyHoil cuctemsbl. IIpoucxoxaenue ConHeyHol CHCTEMBI.
Ousnueckas npupoaa ComHua u 3Be3n. Crtpoenue BceeneHHoW. OBomtonus
Bceenennoi.

IHoBTOpenue (9 4)

Yuammecsi 10/KHbI YMeTh:



JlaBaTh OIPEAEIICHUE OCHOBHBIX IOHSATHI OTHOCUTEIBHOCTh MEXAaHUYECKOIO
JNBUKEHUSA, TPAeKTOpHs, HHEpLUHUAJIbHAs CHUCTEMA OTCYETA, HWCKYCCTBEHHBIN
CIyTHHK, 3aMKHYTasl CUCTEMA, BHYTPEHHHUE CUJIbl, MATEMATHYECKUI1 MasTHUK, 3BYK,
MarHuTHOE T0JI€, BUXPEBOE IOJIE, SJIEKTPOMArHUTHOE MOJIE, 3IEKTPOMATHUTHBIE
BOJIHBI. aib(da-, 6eTa-, raMMa-u3y4eHre, U30TOI, HYKJIOH, aTOMHOE SIAPO, TPOTOH,

HEUTPOH;
JaBaTh OmpeneieHne (HU3NUECKUX BEIUYUH: MEepPEeMEIICHUE, MPOEKIUs BEKTOpa,
yTh, CKOPOCTb, YCKOPEHHE, YCKOPEHHE cBOOOTHOTO HaJcHus,

HEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CUJla, CUJIA TSYKECTH, Macca, BEC Tela, UMITYJIbC,
NEepHo/JI, 4acToTa, aMIUIUTYa, MEPUoJ, 4acToTa, (a3a, JIMHA BOJIHBI, CKOPOCTh
BOJIHBI, MArHUTHAs! UHAYKIIUS,, MATHUTHBINA TTOTOK, SHEPTHS

AJIIEKTPOMArHUTHOTO TIOJIST; SHEPTHUsI CBSA3H, Ne(eKT mMacc.

OOBSCHATH CYIITHOCTh T€OLIEHTPUYECKOM U FeIMOLIEHTPUYECKON CUCTEMBbI MUDA,
yMeTh OOBSICHATH TpoucxoxaeHrue CoaHEeYHON cucTembl, cTpoeHue BceeneHHoH,
sBostonuio Beenennoit, uznueckyro nmpupoay HeOecHbIx Tei1, ConHIa U 3BE3;
yMeTh (opMynupoBaTh 3aKOHbI HBIOTOHa, 3aKOHBI COXPAHEHUS HUMITYJIbCA;
ypaBHEHUS KMHEMATHUKH, 3aKOH BCEMUPHOIO TATOTCHUS, 3aKOH COXpaHEHUs
UMITYJIbCa, TPUHIUI OTHOCUTENbHOCTH [anmuies, 3aKoHbl TapMOHUYECKUX
KOJIeOaHU, MPABUIIO JIEBOW PYKH, 3aKOH JIEKTPOMArHUTHOW MHIYKIIUH, TPABUIIO
Jlenua, 3aKOH paiMOAKTUBHOI'O PACIajia;

OOBSCHATh MEXaHUYECKUE SBJICHUS;

pematb O3M 111 paBHOMEPHOTO W PABHONEPEMEHHOIO MPSIMOJMHEHHOTO
JIBKEHUS;

bopMyITUPOBATH 3aKOH JIEKTPOMArHUTHOWU MHIAYKITUH, MPaBWIIO JIeH1a;
OOBSICHATH MTPEBPAIIICHUE SHEPTUH TTPH KOJICOAHUSX;

MOJIb30BATHCS MOJICIISIMUA TEMBI JIJ1s1 OOBSICHEHHUS SIBJICHHIA;

pelaTh 3a/1a4u MepBOro ypoBHS.

TemaTH4yeckoe INIAHUPOBAHMUE € YKAa3aHUEM KOJIUYIECTBA YaCoB,
OTBOJAHMMBbLIX HA OCBOCHMC Ka)l()j[Oﬁ TEMBbI

7 kaacc (70 yacoB)

Hcnonb3oBanue
000py10BaHUS LIEHTPA
Tema ypoka Koa-Bo | ecTecTBeHHOHAY4YHOI
Ne Il/m 4yacoB "
TexHoJI0rn4ecKoi
HANPaBJIEHHOCTEHl
«TOYKA POCTay
Tema 1: BBenenue 4
1 Yro uzyuaer pusuka. Habmonenus u 1
OnbITHI.
2 du3nuecKue BeITUUYUHBI. 1

[TorpenrtHoCTh U3MEPEHUIA.




3 JlaboparopHast pabora Ne 1 1 KomrmuiekT nocy et 1
«OmpeJieieHne 1EeHbI JeNIeHUs o0opynoBaHus JUIS
M3MEPUTEIBHOTO MPHOOpay YdeHn4ecKux

OIIBITOB
4 ®u3uKa U TEXHUKA 1 Komnberorepnoe
O6opynoBanue
Tema 2: IlepBoHauyajibHbIE 6
CBeleHHUs1 0 CTPOEHUH BelllecTBA.

5 Crtpoenue BeriecTBa. MoJIEKyIblI. 1

6 JlaGopaTtopHas paborta Ne 2 1 KommiekTr mocyapl u
« U3MEPEHUE pa3MEPOB MAJIBIX TEID) 000pyI0BaHUS ISt

YUYEHUYECKUX
OmnbITOB
7 Huddy3us B rasax, KUIKOCTSIX UTBEPIBIX 1 KommnbrotepHoe
Tenax o0opynoBaHue c
BHUJICOKaMepOu JUISL
JIETaIbHOTO
paccMOTpEeHHS OTIBITA,
BBIBEJICHHOTO Ha
DKpaH.
8 B3anMHOe npuTsHKEHHE B 1
OTTankuBaHue MOJIEKYJT
9 Tpu cocrosiaus BemecTBa. Pazmmaus 1
B cTpoenun BemecTs.
10 IToBTOpUTENBEHO-00001IAIONINHI YPOKIIO TEME 1 KomMmnerotrepHoe
«CBEJICHUS O BEIIECTBE» o0opyoBaHue
[udpoas
naboparopust
yueHuudeckas (pusmka,
XUMUs, OUOJIOTHS):
udpoBoi JTATYUK
TEMIIEPATYPhI
KOMIUIEKT OCYAbI U
o0opyIoBaHUS JIJIst
YUEHUYECKUX
OmnbITOB

Tema 3: B3anmopeiicTBue TeJ1. 22

11 Mexannueckoe qBHKeHHE. PaBHOMEpHOE U 1 KommnbrotepHoe

HEpaBHOMEPHOE/IBIKCHHE o0opyoBaHuE c
BUJICOKaMEPOii TUTSE
JETaTBHOTO
PacCMOTpPEHHS OMBITA,
BBIBEJICHHOTO Ha
HKpaH.

12 Cxopoctb. ENVMHUIIBI CKOPOCTH. 1

13 Pacuer nyt u BpeMeHM JBHUKEHUS. 1

14 SABnenune nnepuun. Pemenue 3amay. 1

15 B3aumopeicTeue Ten. 1




16

Macca tena. EquHUIIBEI Macchl.

17 JlaGopaTtopHas paborta Ne 3 O6opynoBanue st
«M3MEPEHHE MACCHhI TEJIa HA BECaX)» nabopaTopHBIX paboT H
Y4eHUYeCKUX ONBITOB
(Ha 0a3e KOMILICKTOB
JUTsI OTD)
18 JlaboparopHas pabora Ne 4 1 ObopynoBanue Jyist
«u3MepeHre oobeMa Tem» J1a00paTOPHBIX padOT H
YUYeHHYECKHUX OIBITOB
(Ha 6a3e KOMILICKTOB
JUIs1 OT3)
19 [TnoTHOCTH BelecTBa. 1
20 JlaboparopHas pabora Ne 5 1 ObopynoBanue Jyist
«OTIpeieTICHHE IJIOTHOCTH BEIIECTBATBEPIOTO 1a00paTOPHBIX PaboOT |
Tenay Y4YeHHYECKHUX ONBITOB
(Ha 6a3e KOMILJIEKTOB
JUTSI OT3)
21 Pacuer maccel 1 0ObeMa Tela 1o ero 1
22 Pemrenue 3amau 1
23 O60061eHre MmaTepuana 1o TeMe 1
«MEXaHUYeCKOe JBIKCHHE, MacCa,INIOTHOCTH
24 KonTtposbHnasi pabora no reme 1
«MexaHu4ecKoe qBu:keHne.Macca.
ILi10THOCTBY
25 Cuna. SBnenue tarorenus. Cuna 1
26 Cuna ynpyroctd. 3aKoH ryka. 1
27 Bec Temna. 1
28 Enununel cunbl. CBA3b MEKY CUIOUTSKECTH U 1
Maccou Tena.
29 HNuaamomeTtp. JlabopaTopHas pabota 1 ObopynoBanue IS
Ne 6 «rpamyupoBaHue MPYKUHBI HU3MEPCHHE 1abopaTOpHBIX PaboT |
CHJI JMTHAMOMETPOM) Y4eHUUYECKUX OTMBITOB
(Ha 0a3e KOMIIJIEKTOB
JUTSI OTD)
30 CrnosxeHue IByX CHJI, HAIIPaBJICHHBIXBJI0JIb OJHON 1 Ob6opynoBanue JUIS
pSIMOi a00paTOPHBIX padoOT U
YueHnueckux
OIIBITOB
31 Cuna tpenus. Tpenue ckonbxenus. TpeHue 1 Ob6opynoBanue JUIS
TTOKOSI. a00paTOPHBIX paboOT U
YueHnueckux
OIIBITOB
32 Tpenue B npupoje u TEXHUKE. 1
ITommummHUKH.
Tema 4: JlaBiieHUEe TBEPIABIX TeJl, JKUAKOCTEH 1 21
ra3os.
33 JaBnenue. EnUHUIIBI 1aBICHUS. 1
34 CnocoObl U3BMEHEHHUS JaBJICHUS 1




35 JlaBieHue rasa. 1
36 3aKoH mackans 1
37 JlaBiieHuE B )KUJKOCTH U ras3e. 3aKOH 1 Ob6opynoBanue s
ITackansa JlemoHcTpanui
38 Pacuyer naBieHus Ha THO U CTEHKHU 1
Cocyna
39 Pemtenue 3amay o teMe «1aBiIcHUE 1
B xkuakocrtu u raze»
40 CooOlmaromme cocyapl 1 ObopynoBanue s
JlemoHcTpamui
41 Bec Boznyxa. ATmocdepHoe 1 ObopynoBanue st
JaBieHnne JlemoHcTpaui
42 N3mepenue atmocdepHOTO 1
HaBnenus. OnbIT TOPPUYEILIH.
43 Bapomerp-anepous. AtmochepHoe 1
JlaBiieHre Ha pa3IMYHbIX BBICOTAX.
44 Pemenue 3anau mo teme 1
«COOOMIAIOIINECS COCYABI»
45 ManomeTpsl 1 ObopynoBanue s
JleMmoHncTpanuit
46 [TopirHeBO#M KUIKOCTHOM HACOC. 1
I'mppasinueckuii npecc.
47 JleiicTBrE KUAKOCTH M raza Ha 1 O6opynoBanue s
[TorpyxeHHO€E B HUX TEJO JlemoHCTpanun
48 Apxumenosa cuia. 1
49 [TnaBanwe Tem. 1
50 JlabopaTtopHas pabota Ne 7 1 O6opynoBanue st
«OTpeJIeTICHNE BBITATKHUBAIOIICH CUITBI) nabopaTopHbBIX paboT U
Y4YeHHYECKHUX ONBITOB
(Ha 6a3e KOMIUIEKTOB
JUISL OTD)
51 JIaGoparophas pabota Ne 8 1 O6opynoBanue as
«BBISICHEHUE YCIIOBUH IJIABAHUATEID) 1abopaTopHBIX paboT U
Y4eHUUECKUX OTMBITOB
(Ha 6a3e KOMIIJIEKTOB
JUISL OTD)
52 KonTtpouabHnasi pabora no reme 1
«I1aBJIeHHE TBEPABIX TeJI,KUIKOCTE
U ra3oB»
Tema 5: PadoTa u MOIIHOCTH. DHeprus. 15
53 Mexanunueckas padora. 1
54 MOIIHOCTB. 1
55 Pewrenue 3amau no reme 1

«MEXaHHNYCCKast pa60Ta UMOIIHOCTB))




56 [Ipocteie Mexanu3mbl. Peruar.PaBHoBecue 1 ObopynoBanue s

CHWJI Ha pblUare a00paTOPHBIX padoOT U
YUYeHHYECKHUX ONBITOB
(Ha 6a3e KOMIUJIEKTOB
JUTSI OT3)

S7 MoMeHT CHIIBL. 1

58 Poruaru B Texnuke, ObITY U ipupose.JlaboparopHas 1 Ob6opynoBanue ams
paborta Ne 9 J1a00paTOPHBIX padOT H
«BBISICHEHUE YCIIOBHS PAaBHOBECHSIPHIYAray YYEeHUUECKUX OIBITOB

(Ha 6a3e KOMIUJIEKTOB
JUIs1 OT3)

59 «30JI0TO€ MPABUIIO MEXaHUKU»PABEHCTBO 1 O6opynoBanue amus

paboT npu UCIIOJIB30BAHUU MEXAHU3MOB n1abopaTopHbIX paboT U
Y4YeHHYECKHUX ONBITOB
(Ha 0a3e KOMILJICKTOB
JUTSI OTD)

60 Pemenue 3a1a4 o reme «yciaoBHs 1
PaBHOBecus peryara»

61 Knn. JlaGopatopnast pa6ota Ne 10 1 Oo6opynoBanue ams
«OMpeJIelIeHHnE KIIJI IPU MOAbEMETENA O nabopaTopHbIX paboT U
HAKJIOHHOM TIJIOCKOCTI Y4YeHHYECKHUX OIBITOB

(Ha 6a3e KOMILJIEKTOB
JUTsI OT3)

62 Kunernyeckas v noTeHAaIbHasA 1
DHeprus.

63 IIpeBpamenue sHeprun. 3aKOH COXpaHEHUs 1
SHEPTHUH.

64 Pemenwne 3anay no reme «pabdora, 1
MOUIHOCTB ¥ SHEPTUs»

65 Pemenwne 3anay no reme «pabdora, 1
MOUIHOCTB ¥ SHEPTUs»

66 KounTposabHas pa6oTa no reme 1
«Heprus. Padora u MoIHOCTHY»

67 HTorosoe noBTopeHue 3a Kypc 7kjacca 1

68 ['onoBast KOHTpoOTbHAS paboTa 3a 1

Kypc 7 xknacca
69-70 | HroroBoe moBTOpEeHHE 3a KypC 7 2
Kiacca
8 kiacc (70 yacoB)
Hcnoan3oBanue
000py10BaHMS LIEHTPA
Tema ypoka Kou-Bo €CTeCTBEHHOHAYYHOIl
Ne n/m 4acoB U
TeXHOJIOTHYeCKOi
HaNpaBJICHHOCTEeM

«Touka pocra»

TemnoBble siBjaeHus (254.)




1 TexHuka 0e30MacHOCTH B KaOWHETePU3UKH. [Mudposas
TenioBoe BUKEHHE. naboparopust
Temmeparypa yaeHu4deckas (pusmka,
XUMHSL, OMOJIOTHSA):
[udposoii JTATYUK
TEeMIIEPATypPbl
2 BuyTpennsist sneprus [Mudposas
nmabopaTopus
yaeHn4eckas (pusuka,
XUMUsI, OUOJIOTHS):
[udposoii JTATYUK
TEMIEPATYPhI
3 CnocoObl U3MEHEHUS! BHY TPEHHEHIHEPT U udposas naboparopust
yaeHn4eckas (pusuka,
XUMUsI, OUOJIOTHS):
[udposoii JATYUK
TEMIEPATYPhI
4 Buner Temonepenaun. o0opy0oBaHue ISt
TemnnonpoBOAHOCTb. nabopaTopHbIX paboT U
YYICHUYCCKUX
OTIBITOB
5 Bunae! reronepenayun .KonBekus. obopyoBaHue TS
J1a00paTOPHBIX padOT U
VYICHUYCCKUX
OTIBITOB
6 Buner Temmonepenaun M3nyuenne o0opy0oBaHue ULt
1a00paTOpHBIX PaboOT U
VYICHUYECKUX
OTIBITOB

7 KonnuecTBo TEMIOTHI.

8 VY aenbHast TEMI0OEMKOCTb.

9 Pacuer xonuuecTBa TemnoTel. Pemenue
3a1ad.

10 | JlaGopatopHnas pabota Nel «CpaBHeHue O6opynoBanue as
KOJIMYECTB TETIOTHI TP CMEITMBAHUN BOJIBI n1a0opaTOpHBIX PadOT H
pa3Hoil TeMIiepaTypb» YYEHUYECKUX OMBITOB

(Ha 0a3e KOMIIJIEKTOB
st OI'D)

11 | Jlaboparopnas pabota No2 «M3mepeHueyaenbHon O6opynoBanue st

TEIUIOEMKOCTH TBEPJIOTO TENIay. nabopaTopHbBIX paboT U
VYCHUYECKUX OIBITOB
(Ha 6a3e KOMIUIEKTOB
st OI'D)

12 | DHeprus TomuBa. Y AelbHas TEIUIOTa
CTOpaHMSL.

13 | 3akoH coxpaHEeHUS U TIPEBpAIICHUS
SHEPTUU B MEXaHUYECKUX U TETJIOBBIX
npoiieccax.

14 | KontponbHas padota Ne 1 o Teme:

«TermnoBnle IBICHUS.




15 | ArperarHble cOCTOSIHUS BELIECTBA. [Mudposas
[InaBnenue u oTBEpAEBaHNE nabopaTopusl
KPUCTAJUTHYECKUX TEJL. y4eHHYECKast

(dpusuka, xumus,
6uosnorus): Hudposoii
JATYUK TEMIIEPaTyphbl

16 | I'paduxk nnaBneHus U OTBEpJCBAHUS [Mudposas
KPUCTANIMYECKUX Tel. Y IebHas TeIioTa nabopaTopust
TUTaBJICHUS ydeHu4deckas (pusmka,

XUMUs, OUOJIOTHS):
[Mudposoii qaTynk
TeMIIepaTypbl
17 | KontponbHas pabora Ne 2 o Teme:
«HarpeBanue u miaBieHue
KPUCTANINYECKUX TEI».

18 | Ucnapenue. Ilornomuienue snepruu npu Ob6opynoBanue s
UCTIAPCHUH KUKOCTHU U BBIJICIICHUE €€ JIEMOHCTpAIHi
IpY KOHJCHCAIUH 1apa.

19 Kunenue ObopynoBanue s

JNEMOHCTPALAN

20 Brnaxnocts Bo3ayxa. CiocoOsbI eé ObopynoBanue s
onpeneneHus. JlaboparopHas pabora n1abopaTopHBIX paboT H
Ne3 «M3mepeHue BIaXXHOCTH BO3AYyXa» YUYEHUUYECKUX ONBITOB

(Ha 0a3e KOMILJICKTOB
st OI'9)

21 | YaenpHas TeruioTa napoodpa3oBaHUs U
KOHJIEHCAllUH.

22 | Pabora ra3a u napa npu paciupeHuH.

JIBUraTens BHYTPEHHETO CTrOpaHusl.

23 | ITapoBas typ6una. KIT/[ Tennosoro
JIBUTATEIIS.

24 Pemenne 3amau mo reme: «Padorarasau
napa MnpH paciupeHumn».

25 | KonTposbHas padota Ne 3 o teme:

«3menenune arperaTHbIX COCTOSTHUN
BEILIECTBAY.
DJieKTpuuyecKue sipjaeHust (27 )

26 | DmexTpu3amnus Tel mpu Ob6opynoBanue st
COIIPUKOCHOBEHUH. B3anmoneiicTus JeMOHCTpaIui
3apsDKEHHBIX TEIT.

27 | DIEKTPOCKOIL. DIEKTPHUECKOE TIOIe Ob6opynoBanue s

JNEMOHCTPALIUN

28 | JlemuMoOCTh JEKTPUUECKOTO 3apsaa. Ob6opynoBanue s
DIIEKTPOH JNEMOHCTPALIAN

29 | CtpoeHHe aTOMOB




30 | OOBsicHEHUE PTACKTPUUECKUX SBICHHMA. O6opynoBanue amus
[TpoBOIHUKY, TIOTYTIPOBOTHUKH U ab0paTOPHBIX padoOT U
HEMPOBOAHUKH HJIEKTPUUYECTBA YYEHUYECKUX

OIIBITOB

31 | KonrponbHas pabota Ne 4 o reme
«DnexTpuzanus tena. CtpoeHue
aTOMOBY.

32 | DneKkTpuUeCKuil TOK. DIEKTPUUYECKAALECIb U €€ Ob6opynoBanue ais
COCTaBHbIE YaCTH. 1a00paTOpHBIX PaboOT U

YYEHUYECKUX
OIIBITOB

33 | DnekTpuueckuii  TOK B MeTajlax. Ob6opynoBanue ais
HeiicTBus JIEKTPUUYECKOTO TOKa. 1a00paTOpHBIX PaboOT U
Hanpasnenue Toxa. YYEHUYECKUX

OIIBITOB

34 | Cuna Toka. EquHMIBI CHITBI TOKA.

Amnepmerp. M3mepeHne cuiibl TOKA.

35 | JlaboparopHas pabota Ned «CHopka ObopynoBanue st
AIIEKTPUUYECKOM IIeTI ¥ U3MEPEHHE CHJIBI TOKA B n1a00paTOpHBIX PabOT H
€€ Pa3JInYHbIX yYacTKaX». YUYEHUYECKUX

OIIBITOB

36 | DnekTpuueckoe HanpspkeHue. EnuHuIb O6opynoBanue ais
Hanpsbkenus. Boastmerp. U3mepenue n1a0opaTOpHBIX PaboOT H
HanpsbkeHus. JlaboparopHas padora YUYEHUYECKUX
Ne5 «M3mepenue HanpspKeHs Ha PasiMYHbIX OIIBITOB
y4acTKax 3JeKTPUIeCKOi
ST

37 | 3aBUCHMOCTb CHJIBI TOKA OT OO0opyznoBanue aist
HaIpsHKEHUs. DIEKTPUIECKOe ab0paTOPHBIX paboT U
COIIPOTHUBIIEHUE ITPOBOIHUKOB. YUYEHUYECKUX
EWHUIBI CONPOTHBIICHHUS. OTIBITOB

38 | 3akon OMa Ju1 yyacTKa LeTu. OO6opynoBanue as

ab0paTOPHBIX paboT U
YUYEHUYECKUX
OTIBITOB
39 | Pacuer conmpoTHBIIEHUS TPOBOTHUKOB.
VY nensHOe conpotuienue. [Ipumeps! Ha pacyer
COIIPOTHBIICHUS IPOBOIHUKA,
CHJIBI TOKA M HaIlPSDKEHUS

40 | Peocrartsl. JlaboparopHas pabota Ne6 O6opynoBanue ajst
«PerynupoBaHue CUIIbI TOKa 1a0opaTOpHBIX PaboOT U
peoCcTaTom. YYIEHUYECKUX

OIIBITOB

41 | JlaboparopHas pabota Ne7 «3mepenue ObopynoBanue st
COIIPOTHUBIICHUS POBOJAHMKA IPU TOMOIIIU 1a0opaTOpHBIX PaboOT U
amriepMeTpa u BOJIbTMETPAy. YYIEHUYECKUX

OIIBITOB
42 | IlocrenoBareabHOE U TTapalIeIbHOE O6opynoBanue ajst

COCAUHCHUC ITPOBOJHUKOB.

1a00paTOpHBIX PaboOT U
YUCHHYECKUX
OIIBITOB




43

Pemenue 3aau no TeMe:
«ITocnenoBaTenbHOE U MAPATIIETBLHOE
COEMHEHUE IIPOBOJIHUKOBY.

44 | Pabota 3JIeKTpUYECKOTrO TOKA.
45 | MOIIHOCTH AIEKTPUIECKOro Toka. JlaboparopHas O6opynoBanue s
pabota Ne8 «3MepeHMEMOLTHOCTH U paOOThI nabopaTOpHBIX PaboOT H
TOKa B 3JIEKTPUUECKOMN JTaMIIe». YUEHUYECKUX
OTIBITOB
46 Enunauna paGoThl 3JEKTPUIECKOTO TOKA,
MPUMEHSIEMbIE Ha TTPAKTUKE.
47 | HarpeBaHue MpoOBOAHUKOB
AIIEKTPUUYECKUM TOKOM. 3akoH /oy
- JIenna
48 | Kongencarop Ob6opynoBanue ams
J1a00paTOPHBIX padoOT U
YYICHUYCCKUX
OTIBITOB
49 | Jlamma HakanuBaHUs. DIEKTPUIECKHE
HarpeBaTeNIbHbIE TPUOOPHI.
50 | Kopotkoe 3ambikanue. [ImaBkue
PEeIOXPAHUTEIH.
51 | [loBTOpEeHUE TeMbI « DIEKTPUUECKUE
SIBIICHUSD).
52 | KonrponbHas pabota Ne 5 o reme
«DNEKTPUICCKUE SIBIICHUS.
DJIeKTpOMarHuTHbIE siBJjieHus1 (6 1)
53 MarauTHOe 110)1e. MarHuTHOE TOJIe Ob6opynoBanue s
NPSMOTro TOKa. MarHuTHbIEC JTUHUH. JEMOHCTpALNI
54 | MarHuTHOE MoJie KaTyIIKH C TOKOM. Ob6opynoBanue s
DNEKTPOMArHUTHI ¥ UX IPUMCHEHHUE. JIEMOHCTpPAIAN
55 | [loctositHHBIE MarHUTHI. MarHuTHOENOJE ObopynoBanue st
MOCTOSTHHBIX MarHUTOB. nabopaTopHbBIX paboT U
VYICHUYECKUX
OTIBITOB
56 | MarauTHOe moNe 3eMIIH.
57 JleficTBMe MarHMuTHOTO MOJISI Ha
MPOBOJHHK C TOKOM.
DnekTpoaBuratenb. JlaboparopHaspadboTa
Ne 9 «M3yueHune 3MeKTPHUUECKOTO ABUTATEIS
TIOCTOSTHHOTO TOKa.
58 | KontposbHas padota Ne 6 o teme:
«DIEeKTPOMArHUTHBIE SBIICHHS.
CgetoBbie siBiaeHus (9 4)
59 | Ucrounuku cBera. PactipocTpanennecsera ObopynoBanue st

1a00paTOpHBIX PaboOT U
YYIEHUYECKUX
OTIBITOB




60 | Bumumoe nBUMKEHHE CBETUI 1
61 | OrpaxkeHue cBeTa. 3aKOHBI OTPAKECHHUSICBETA 1 O6opynoBanue ams
J1a00paTOPHBIX padoOT U
YYCHUYECKUX
OIIBITOB
62 | Ilmockoe 3epkaino 1
63 | [Ipenmomnenue cBeta. 3aK0H 1 Ob6opynoBanue ams
TIPEJIOMIICHUS CBETa 1a00paTOPHBIX PadOT H
YYCHUYECKUX
OIIBITOB
64 | Jlunzel. OnTudeckas cuiia JUH3BI 1 Ob6opynoBanue ais
Ja00paTOPHBIX paboOT U
YYCHUYECKUX
OIIBITOB
65 | M3oOpaxenus, 1aBaeMble JTHH30H. 1 Ob6opynoBanue ajst
JlaGopaTopHas pabora NelO J1a00paTOPHBIX
«[Toydenune n300pakeHus C MOMOIIIb PaboT u yueHnueckux
coOMparoIIe TNH3BD» ombITOB (Ha 0aze
KoMIUIeKTOB ajist OI'9)
66 | ['ma3 u 3peHue. 1
[ToBTOpHUTENTEHO-0000MIAIOIHI YPOK TOTEME
«CBeToBbIC SIBIICHUS)
67 | KonTtpoasHas paborta Ne7 mo teme 1
«CBeToBbIC SIBICHUS»
IToBTOpenue (3 u.)
68 | [loBTOpeHue MaTepuana Gu3nuku 8 1
KJiacca.
69 | UroroBas koHTpoOJBHAsI paboTa 3a Kypc 1
8 kiacca
70 | AHanu3 UTOTOBOM KOHTPOJIBHOM pabOThI 1
9 kuaacc (102yaca
Hcnosb3oBanue
000opy10BaHMS LEHTPA
KoJa-Bo eCTeCTBeHHOHay‘[HOﬁ u
Ne n/m Tema ypoka .
qacoB TEXHOJIOTHYECCKOHN
HaIlpaBJIEHHOCTEH

«Touka pocTa»

3akoHbl B3aumoeiicTBusi u aBuzkenus teu (30 yacos)

1 | MarepuanbHas Touka. Cucrema 1
oTcyera.

2 | Tepemerenue 1

3 | OmpeneneHre KOOPAUHATHI 1
JBYDKYIIIETOCS Tea.

4 | [lepemernienue mpu 1

HpHMOJ’IHHCfIHOM PaBHOMCPHOM/IBUKCHHUU.




Pemenue 3amau

6 | [IpsmonuHeliHOe paBHOYCKOPEHHOE 1
JBUKECHHE.
YckopeHnue.
7 | CkopoCTh NPSAMOJIMHENHOTO 1
pPaBHOYCKOpEHHOTO IBHKeHHs. I paduk
CKOpPOCTH
8 | Pemenue rpaduueckux 3amau 1
9 | IlepemenieHue npu 1
IIPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JIBHYKEHUH
10 | Ilepememienue Tena Ipu NPSIMOIUHEHHOM 1
PaBHOYCKOPEHHOM JBW)KCHUU 0€3
HAYaJIbHOU CKOPOCTHU
11 | Jlaboparopnas pabota Ne 1 1 O6opynoBanue st
«MccnenoBanue paBHOYCKOPEHHOTO 1a00paTOpHBIX paboOT U
JBUXKEHHS0€3 Ha4YaJIbHON CKOPOCTH» YYEHUYECKUX
OIIBITOB
12 | Pemrenue 3agau 1
13 | KonTponbHas pabota Ne 1 1
«IpssMosIMHEHHOE IBUKEHHUE
14 | OTHOCHUTENBHOCTD JBUKEHUS. 1
15 | MHepuuanbHble CUCTEMBIOTCUETA. 1
IlepBolii 3aK0H
Herorona
16 | Bropoii 3akon HetoToHa 1
17 | Tpernii 3akoH HeroToHa 1
18 | CBoboxHOE MaieHue Te 1
19 | IBmxenue Tena, OpoIIEeHHOIOBEPTUKAIBLHO 1
BBEpX.
Hesecomoctb
20 | JTaboparopras pabota Ne 2 1 O6opynoBaHue IS
«M3mMepeHne ycKOpeHuscBOOOIHOTO 1ab0paTopHBIX paboT U
TaJICHUS YYICHUYICCKUX
OTIBITOB
21 | 3aKOH BCEMHUPHOTO TATOTCHHS 1
22 | YckopeHue cBOOOJHOTO MajeHusIHa 3eMiie U 1
JIPYTUX HEOECHBIX
Tenax.
23 | [IpssmMonMHEHOE M KPUBOJIMHEWHOE JIBIKEHUE. 1
JIBuKeHHe Tena Mo OKPY>KHOCTH € TIOCTOSTHHON
10 MOJTYJTFOCKOPOCTBIO.
24 | Pemenne 3amau 1
25 | Nmmynbe Tena. 3aKoH 1
COXpPaHEHHUS UMITYIIbCa
26 | PeakTuBHOE ABMXEHUE. PakeTsl. 1
27 | BwiBoJ 3aKOHA COXpaHEHUS 1

MEXaHHYECKON YHEPIUH.




28

Pemenue 3agaq. Iloaroroska k
KOHTPOJIbHOM paboTe Nel

29 | KonrpomnbHas pabora Ne 2
«3aKOHBI B3aMMOICUCTBUS HIIBUKCHUS TEID
30 | Pabora Hajg ommbKamu
Mexann4yeckue Koj1e0aHusi U BOJHbI. 3BYK.(16 yacoB)
31 | KonebarenpHOE IBUKEHUE. Ob6opynoBanue s
CBoOoaHbIC KOJICOaHUS 71a00paTOPHBIX paboT U
YUEHHUECKUX
OIIBITOB
32 | BennuuHbl, XapakTepu3yOIueKone0aTeIbHOe O6opynoBanue st
JIBIDKCHUE 71a00paTOPHBIX paboT U
YUEHHUECKUX
OIIBITOB
33 | JIabopatopHas pabota Ne 3 O6opynoBaHue TSI
<MHccnenoBanue 3aBUCUMOCTH TIEpUOJIA U 71a00paTOPHBIX paboOT U
94acTOTHI CBOOOIHBIXKOJICOAHUH MAasITHUKA OT YUEHHYECKUX OTIBITOB
JUTMHBIETO HUTH>> (Ha 06a3e KOMILUIEKTOB ISt
oro9)
34 | 3aryxaroiue KoneOaHus.
BriHyxneHHbIe KoJeOaHMs.
35 | Pe3onanc.
36 | PacipocTpanenue kojieOaHuii B
cpene. BonHsl.
37 | dnunHa BonHbl. CKOPOCTH
pacrpocTpaHeHHsI BOJH.
38 | Pemenue 3amay.
39 | UcTounukwu 3ByKa. 3ByKOBBIEKOJIECOAHMSI O6opynoBanue st
71a00paTOPHBIX PaboOT U
YUEHUUECKUX
OTIBITOB
40 | Bricota, [TeMOp] ¥ TPOMKOCTB
3ByKa
41 | PacnpoctpaHeHue 3ByKa.3ByKOBBIE O6opynoBanue st
BOJIHBI 71a00paTOpHBIX paboT U
YUECHUUECKUX
OTIBITOB
42 | Pemenne 3amau. [Togroroska
KOHTPOJIbHOM paboTe Ne3.
43 | KonTponpHast pabora Ne 3
«Mexannueckne KojaeOaHus HBOJIHBL. 3BYK»
44 | Pabota HaJ OIIMOKaMH.
45 | OtpakeHue 3ByKa. 3ByKOBOI

PE30HAaHC.




46

3amuTa MUHH-TIPOEKTOB IO TEME
«MexaHn4deckue Kojie0aHus UBOTHBL. 3BYK»

DjekTpoMaruuTHoe nose (20 yacoB)

47 | MarnuTHoOe€ 10J1e O6opynoBanue s
71a00paTOPHBIX paboT U
YYEHUYIECKUX
OTIBITOB
48 | HampaBneHue TOKa U HAPaBIICHHE
JIMHUU €ro
MarHUTHOTO TIOJIS
49 | ObHapyKeHUE MAarHUTHOTO TOJISIIO €T0
NEUCTBUIO Ha
ANeKTpu4eckuil Tok. IIpaBuioneBoi pyku.
50 | MHIyKIUs MAarHUTHOTO TTOJISL.
MarHuTHBIH OTOK
51 | Pewmenue 3amau.
52 | SIBieHHME MEKTPOMArHUTHOM O6opynoBanue st
WHYKIUU JIEMOHCTpALIUI
53 | JIabopatopnas pabota Ne 4 O6opynoBanue st
«M3y4deHue SBJICHUS IEKTPOMATHUTHOMN 1ab0paToOpHBIX paboT U
WHAYKIIH» YYEHUYECKUX
OTIBITOB
54 | HanpaBneHue MHIYKIIMOHHOTO
toka. [IpaBuio Jlenua.
55 | SIBieHue caMOMHITyKIUH.
56 | [Tomyuyenwue u nepegayda
MEPEMEHHOTO JIEKTPUIECKOTOTOKA.
Tpancdopmarop
57 | DnekTpoMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJTHBI
58 | KonebarenpHblii KOHTYp. [Tomyuenne
AIIEKTPOMArHUTHBIX
Kosie0aHui
59 | IIpuHIUTIBI PaIUOCBSI3U U
TEJICBUJICHHUSI.
60 | DnexTpoMarHuTHas MPUPOJIA
CBeTa.
61 | [Ipenomienue cBera. PU3NIECKHIA CMBICIT O6opynoBanue Jist
nokazarensinpenomienus. Jlucnepcus 1ab0paToOpHBIX paboT U
YYIEHUYICCKUX
OTIBITOB
62 | IlBera Teu.
63 | TUITbI ONTHYECKUX CIIEKTPOB.




64

ITornonienue u ucyckaHue
CBETa aTOMaMH.

65 | [Toryomenue u UCIycKaHUECBETa AaTOMaMHU.
[IpoucxoxaeHue JIMHENYaThIXCIIEKTPOB.
66 | KontponsHas  pabota Ned «

:‘)J'ICKTpOMaFHI/ITHOC TIIO0JIE»

Ctpoenne atoma u aToMHOr0 siipa (20 yacoB)

67 | PagnoaktuBHOCTE. MOIEMM
aTOMOB

68 | PagunoakTrBHBIC IPEBPAILICHUS
ATOMHBIX SI7IED.

69. | DkcriepuMeHTaTbHBIE METOIBI KomnrerorepHoe
WCCJICIOBAHMSI YACTHII. o0opyaoBaHue

70 | Pemenue 3a1a4 1mo Teme
«PannoakTuBHBIE IPEBPALICHUSATOMHBIX SACP»

71 | OTKpbITHE TIPOTOHA U HEUTPOHA.

72.| CocraB aTroMHOTrO0 sifipa. SnepHbie
CUJIBI.

73.| Dueprus cps3u. Jledekt macc.

74 | Jlenenue siaep ypana. Llennas
peaxIus.

75 | JIaboparopHas padota Ne 5
«V3yuenue neneHus sipa aroMaypaHa 1mo
dororpaduu TpeKoB»

76 | Snepusriii peaktop. [IpeoOpazoBanue KomnrerotrepHoe
BHYTpEHHEH o0opyoBaHue
SHEPTUH ATOMHBIX SJIEP B AJICKTPHUECKYIO
SHEPTHIO.

ATOMHasi SHEpreTuKa

77.| buonoruveckoe eicTBUE
pamuanuu. 3aK0H paliOaKTUBHOTO
pacmajna

78 | TepmosinepHas peaxius

79 | Pemenue 3amau. [loaroroBka KKOHTPOIHHOU
pabote Ne3.

«CTpoeHue aToma ¥ aTOMHOTOSIJIpay

80 | KontponbHas pabora Ne 5
«CTpoeHue aToMa ¥ aTOMHOTOSIJIpay

81 | Pabota Hag ommOKamu.

82 | Pemenne 3amau. [Toaroroska

UTOTOBOM KOHTPOJILHOH paboTe.




83

Pemenue 3amau. [logroroska k
HUTOTOBOW KOHTPOJBHOM padorTe.

84 | Pemenue 3amau. [logroroska
UTOTOBOM KOHTPOJIBHOH paboTe.
85 | UtoroBas KoHTpoIbHAs paboTa
86 | Pabora Hag ommbKamu.
Crpoenne Bcesnennoii (7 yacoB)
87 | Cocras, cTrpoenue u Kommnbrotepaoe
npoucxoxaeHue CoNHEYHONCUCTEMBI o0opyoBaHuE
88 | bonpmue maners ConHEYHOM Kommnbrotepaoe
CHCTEMBI o0opyoBaHuE
89 | Mansie Tena ConHeuHOH KommbrorepHoe
CUCTEMBbI o0opyioBaHue
90 | Crpoenue, n3mydeHUe U KommerotepHoe
sBoumtoiust CoJHIIA U 3BE3]T o0opy1oBaHuE
91 | Crpoenue u 3BONIOLUS KomnrerotrepHoe
Bcenennoii o0opyioBaHuE
92 | [ToBropenwue nmo teme «CTpoeHUE KommbroTepHoe
Bcenennoii» o0opyioBaHue
93 | 3akiouYnTEIHHOE 3aHITHE T10 KommbroTepHoe
teme «Ctpoenue Beenennoii» obopyioBaHue
94 | HrtoroBoe MoBTOpEHUE 3a KypC

102

¢u3uku 7-9 kiaccos
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