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HHOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJIEHA Ha OCHOBE
MOJIO’KEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS Ha 0a30BOM YPOBHE OCHOBHOI 00pa3oBaTeNbHOM
nporpammel, npeactaBieHHbXx B PI'OC OO0, a Takxke ¢ yu€ToM ¢eaepanbHoi padodeit mporpaMMel
BocniuTanus 1 KoHuenuuu npenoaaBanus yueoOHoro npeamMera «Duzukay.

Copepsxkanue nporpamMbl 1o (U3HKE HaNpaBieHO Ha (HOPMHUPOBAHHME €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYarOIMIMXCS M OpPraHU3alMI0 H3y4uyeHUs (PU3MKH Ha JEATEIbHOCTHOW OcHOBEe. B
nporpaMMe o (PU3MKe YUYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO IpeaMeTa B peanu3alnuu TpeOoBaHMA
OI'OC OO0 k mIaHUPYEMBIM JIMYHOCTHBIM W METAlpPEeAMETHBIM pe3yjbTaTaM OOy4YeHHUS, a TaKKe
MEXIIPEIMETHBIC CBSA3M €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUsl.

[IporpaMMa mo Qu3uke ycTaHaBIMBAeT paclpeaesieHue ydyeOHOro wmaTepuana Mo ToAaM
oOydeHus (mo kiaccaMm), MpejiaraeT MPUMEPHYIO MOCIEI0BATEIHOCTh U3yUEHHUSI TEM, OCHOBAaHHYIO
HAa JIOTUKE Pa3BUTHS MPEIMETHOTO COIEPKaHUS U YUETE BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroIIMXCA.

[Iporpamma no ¢usuke paspadoTaHa ¢ LEIbI0 OKa3aHUS METOJWYECKOW MOMOIIM YYUTENIIO B
co3aaHuu pabouel mporpaMMBbl 10 Y4eOHOMY MPEAMETY.

®duszuka SBISETCS CUCTEMOOOPA3yIOMIMM JUJISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIECCOB M SIBICHUN, H3y4aeMbIX XUMHEH,
Ouosnoruen, actpoHoMHedl W ¢uznueckoil reorpaduei, BHOCUT BKJIAJ, B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpA, MPEAOCTaBIIAECT HauboJiee AiCHbIe 00pa3iibl IPUMEHEHUSI HAYYHOT'O0 METO/a MO3HaHUS,
TO €CTh CII0C00A MOTy4YEHHUs JOCTOBEPHBIX 3HAHUI O MHpE.

OnHa U3 rMaBHBIX 337a4 (GU3UYECKOTO 00pa30BaHUs B CTPYKType 00IIero o0pa3oBaHUs COCTOUT
B (h)OpMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH M MHTEpeca K HayKe y O0y4aronuxcsl.

N3yyenue ¢Qusukun Ha  0a30BOM  YpPOBHE TMPEANOJaraeT OBJIAJIEHUE  CIEAYIOIIHUMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTU HAYYHOTO UCCIIEIOBAHUS;

e HHTEPIPETUPOBATH JAaHHBIC U UCIOJIb30BaTh HAYUHBIE JI0KA3aTeJIbCTBA JIJISl TIOJTyUYECHHUSI
BBIBOJIOB.

[enn uzydyenust pusuku Ha ypOBHE OCHOBHOTO 0011ero 00pa3oBaHus onpeaeieHbl B Konmnenmm
npenojiaBanus ydeOHoro mnpeamera «®Dusmka» B 00pa30BaTENBHBIX OpTaHU3alUAX Poccuiickoit
denepany, peadu3ylOIIUX OCHOBHBIE O0IIE0Opa3oBaTENbHBIE MPOTPAMMBI,  YTBEPKIAEHHON
pemenuem Kosmnernn MunucrepcerBa npocelienus Poccutickoit deaeparuu (mpoTokosi oT 3 nexadps
2019 r. No [1K-4BH).

Hean usyuyeHus pusuku:

e TPHOOpPETEHHE MHTEpeca W CTPEeMJICHHS OOYYaIOIIMXCS K HAaydHOMY HW3YYCHHIO MPHUPOIBI,

Pa3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
e pa3BUTHE TPEACTABICHUA O HAy4YHOM  METOJIe MO3HaHus U  (HopMHUpOBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBJICHUSIM;



e (opMupoBaHME HAay4HOrO MHUPOBO33PEHUSI KaK pe3yJibTaTa HM3y4YEeHHs] OCHOB CTPOCHHS
MaTepuu U (PyH/IaMEHTAJLHBIX 3aKOHOB (DHM3HUKU;

e (opmMupoBaHUE TIPEACTABICHUN O POJU (PU3UKHU JJISI PA3BUTHS JPYTHUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJOTU;

e pa3BUTHE TMPEACTABICHUM O BO3MOXKHBIX cdepax Oyayumeid npodeccuoHaIbHOMI
NESATETLHOCTH, CBSI3aHHOW C (DU3WKOW, MOATOTOBKA K JMallbHEUIIEMY OOYYEHHIO B JTOM
HaIpaBJICHUMU.

JlocTikeHne 3TUX Telield MporpaMMbl MO (PU3HKE Ha YPOBHE OCHOBHOTO O0IIETro 0Opa3oBaHUS

o0ecreunBaeTcsl pelIeHUEM CIIeIYIOUX 3a4a4:

e TMpuoOpeTeHrEe 3HAHUU O AUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKHX, TEIJIOBBIX,
IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpETEHNE YMEHUN ONHCHIBATh M OOBACHATH (DU3WYECKUE SIBJICHUS C HMCIOJIb30BAaHHUEM
MOJIyYeHHBIX 3HAHUI;

e OCBOEHHE METOJIOB PELIECHHUs MPOCTEUIINX PACUETHBIX 3a/1a4 C UCITIOJIb30BAHUEM (DU3UUYECKUX
MoO/ieJIel, TBOPUECKHUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMCHHMH HAOIIOJATh TPHUPOIHBIC SBIICHUS W BBIIOJHITH OIBITHI, JaOOpaTOpPHBIC
paboThI ¥ SKCIIEPUMEHTAIBHBIC UCCIICIOBAHUSI C UCTIOJIB30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;

e oOcCBOEHHE TpUEMOB paboThl ¢ uUHPOpManuend (U3NYECKOTO COAEpk aHUs, BKIIOUYAs
MH(OPMAIIUIO O COBPEMEHHBIX AOCTHXKEHUAX (DU3UKU, aHATU3 U KPUTHUUYECKOE OLEHHWBAHUE
uHbOopMaIuy;

e 3HAKOMCTBO cO cdepamu MPOPECCHOHATLHON NEATeITLHOCTH, CBS3aHHBIMU C (U3HKON, U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JOCTIKCHUSX (PU3UIECKON HAYKH.

Ha wusyuenne ¢usuku (0a30BbIli ypOBE€Hb) Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
oTBoAUTCs 238 vacoB: B 7 kjacce — 68 yacoB (2 yaca B Hejenw), B 8 kiacce — 68 yacoB (2 vaca B
HEJICITIO), B 9 KJiacce — 102 yaca (3 yaca B HEJIEITIO).

[Ipennaraemelii B mporpamme mno (u3HKEe MepedeHb JaOOPaTOPHBIX paOdOT U OIMBITOB HOCHUT
pPEKOMEHATEIbHbII XapaKkTep, YUUTENb JAeJaeT BIOOP MpoBeIeHUs 1a00paTOpHbIX padOT U OIBITOB C
y4€TOM HHAMBHIYaJbHBIX OCOOEHHOCTEH OO0ydYaromuxcs, CIUCKAa SKCHEPUMEHTAJIbHBIX 3a/aHUM,
npejUlaraeéMbIX B paMKaX OCHOBHOTO TOCYJIapCTBEHHOT'O 3K3aMeHa 1o (hr3uKe.



I. IlnanMpoBaHue pe3yJibTATOB OCBOeHHs Yy4eOHOro mnpeamera JIMYHOCTHBIE
pe3yabTaThl

OOyuvaromuiicss IMOJIYYUT BO3MOXKHOCTb 1 (OPMUPOBAHMS  CIEAYIOUIMX JMYHOCTHBIX
pE3yJbTATOB:
e pa3BUTHUE MO3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYAIbHBIX U TBOPUYECKUXCIIOCOOHOCTEH;
¢ yOexaEHHOCTh B BO3MOXXHOCTH IIO3HAHUS MPUPOIBI, B HEOOXOIWMOCTH Pa3yMHOIO
WCIIOJIB30BaHUs JOCTH)KEHUN HAYKHM WM TEXHOJOTMM JUIsl JAJIbHEWILIErO0 Pa3BUTHUS 4YEIIOBEUECKOTO
oOuiecTBa, YBa)KEHUE K TBOPLAM HAYKH M TEXHUKH, OTHOIIEHHWE K (PU3MKE KAK K DJIEMEHTY
00LIeYEeTI0BEUECKOM KYJIBTYpHI;
* CaMOCTOATEIBHOCTD B IPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUII;
* TOTOBHOCTH K BBIOOPY KU3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMUHHTEPECAMH U
BO3MOKHOCTSIMHU;
* MoTHUBalUMg 00pa30BaTEIIbHON  JEATEIBHOCTM HA OCHOBE  JIMYHOCTHO
OPUEHTHPOBAHHOTO MOJIX0/1a;
* (hopMHpOBaHUE LIEHHOCTHOI'O OTHOLIEHUS IPYT K APYrY, K YUUTENIO, K aBTOPAaMOTKPBITHH 1
n300peTeHmil, K pe3ynbrataM o0ydeHusl.
MeTanpeaMeTHbie pe3yJIbTaThl
OOyuaromuiics MOJYYUT BO3MOXKHOCTH s (DOPMHUpPOBAHUS  CIEIYIOIIUX
METAIPEIMETHBIX PE3yJIbTaTOB:
* OBJIQJICHHE HaBBIKAMU CAMOCTOSTEIBHOIO IPUOOPETEHUSI HOBBIX 3HAHUM, OPraHU3aluy yueOHOU
JEATEIbHOCTH, IIOCTAHOBKH LI€JIEH, TUIAHUPOBAHUS, CAMOKOHTPOJIS U OLEHKH PE3YJIbTATOB CBOEH
NEeATEIbHOCTH, YMEHUSMUIIPEIBAIETh BOBMOXKHBIE PE3YJIbTaThl CBOUX JICUCTBUM;
* MOHMMAHHUE PA3IUYUN MEXAY HCXOAHBIMH ()aKTaMd M THUIOTE3aMU s HX OOBSICHEHHUS,
TEOPETUUYECKUMH MOJCIISIMU U pealbHbIMU OOBEKTaMH, OBJAJICHUE YHUBEPCAIbHBIMU YYEOHBIMU
JICHCTBUSMHM HA MPHUMEpax TUIOTE3 ISl OOBSICHEHHUS W3BECTHBIX (PAKTOB M SKCIIEPUMEHTAIBHOM
IPOBEPKU BBIIBUTAEMBIX THUIIOTE3, pa3pab0TKU TEOPETUUECKUX MOJIEIEH IPOLIECCOB UIIH SIBICHUN;
* (opmMupoBaHHME YMEHMH BOCIPUHHMMATbH, IE€pepadaThIBaTh U MNPEABABIATH HH(pOpMALMIO B
CJIOBECHOM, 00pa3HOM, CUMBOJIMYECKON (hOpMax, aHAJIM3UPOBATh U IIepepadaThIBaTh MOJIYYEHHYIO
MH(POpPMAIIMIO B COOTBETCTBUM C IOCTaBICHHBIMU 33JadyaMU, BBIICIATH OCHOBHOE COJEpIKaHME
IIPOYMTAHHOTO TEKCTA, HAXOIUTh B HEM OTBETHI HA ITOCTABJICHHBIEC BOIIPOCHI U U3JIaraTh €ro;
* IpUOOpETeHNEe OIbITa CaMOCTOSITEJILHOIO IIOMCKAa, aHajJuW3a U oTOopa HH(OpMauuu c
HCIIOJIb30BaHUEM PA3IMYHBIX UCTOYHUKOB M HOBBIX MH()OPMAILIMOHHBIX TEXHOJOTUHN JIJISl pPEIICHUS
[IO3HABATEJIBHBIX 3a/1a4;

* pa3BUTHE MOHOJOTUYECKOM U JAMAJIOTMYECKOM peyd, YMEHHMsI BBIpaXkaTh CBOU MBICIIH,
CIIOCOOHOCTH BBICITYLIMBAaTh COOECEIHUKA, TMOHMMATh €ro TOYKY 3pEHHs, MpPU3HABATh IPaBO
JPYroro 4eJoBeKa Ha UHOE MHEHHUE;

* OCBOCHHME NPUEMOB JEHUCTBUNA B HECTAHJAPTHBIX CHUTYalUAX, OBJAJCHHE HSBPUCTUUYECKUMU
METOJIaMH PELICHUS Mpo0IIeM;



* (¢dopMHupOBaHHWE YMEHHI pabOTaTh B TPYIIE C BBIMOJIHEHUEM PA3IMUHBIX COIHATBHBIX POJICH,
MIPEACTABIISITh M OTCTAUBATH CBOU B3TJISAJIBI M YOCKICHHSI, BECTH TUCKYCCHIO.

Peryasituusie YY /|

OOyuaromuiics MoJIy4uT BOZMOKHOCTH JJIs1 JOPMUPOBAHUS CIACAYIOIINX PEryasaTUBHbBIX Y Y /1.

1. VYMeHue caMOCTOSITENIbHO ONpENeisaTh 1eid OO0y4YeHUs, CTaBUTh U (POPMYIHPOBATH HOBBIC
3a7laun B y4yéOe M I03HaBaTENIbHOM JESITEeNIbHOCTH, pa3BUBATh MOTHBbI U HUHTEPECHl CBOEH
MMO3HABATENIbHOMN AesTenbHOCTH. OOyUarOIIHIICS CMOXKET:

* AQHAJIM3UPOBATH CYIIECTBYIOILIUE U IJIAHUPOBATH OyAylIre 00pa3oBaTeIbHbIe PE3yIbTaThI;

* HICHTU(PHUITPOBATH COOCTBEHHBIC TTPOOIIEMBI U OTIPEEIATh TIIABHYIO IPOOIEMY;

* BBIJBUraTh BEPCHUM pEHICHUs MpoOJieMbl, (DOPMYyJIHUpPOBATh THUIIOTE3bI, MNPEABOCXUILATH
KOHEYHBIN pe3yNbTar;

* CTaBUTh 1€Jb JEATEIBHOCTM HA OCHOBE ONpENeNEHHON MpoOJeMbl M CYIIECTBYIOIIHUX
BO3MOKHOCTEH;

* GopMynHpoBaTh yaeOHbIEC 3a7]a4H KaK Iard JOCTHXKCHUS TIOCTABIICHHOM IEJH IeATeITLHOCTH;

* 00OCHOBBIBATH IICJICBBIE OPUEHTHPHI M TPHOPUTETHI CCHUIKAMH Ha IICHHOCTH, YKa3bIBash W
00OCHOBBIBAs JIOTHYECKYIO MOCIIE0BATEIBHOCTD I11aroB.

2. YMeHHe CcaMOCTOATENbHO IUTAaHUPOBATh IYTH JOCTHDKEHMSI IleJiel, B TOM  4HCIe
aJbTEpHATUBHBIC, OCO3HAHHO BBIOMpATh Hambosiee F3(PPEeKTUBHBIE CIIOCOOBI pPEeIIeHUs YYECOHBIX U
MO3HABATENbHBIX 33/1a4. O0yyaromunics CMOXKET:

* ompenensaTh HeoOxomumoe(ble) MeHCTBHUE(S) B COOTBETCTBHUU C Y4YEOHOW W TO3HABATEIBHOU
3a/1a4aMU U COCTABJISITh aJITOPUTM €ro(UX) BINOJHEHHUS;

* 00OCHOBBIBaTh M OCYIIECTBISATH BbIOOP Hanbosee 3(h(HEeKTUBHBIX CLIOCOOOB pelIeHUs YU€OHBIX U
MI0O3HABATEJIbHBIX 33/1a4;

* ONpENEATh/HAX0IUTh, B TOM YHUCJIE W3 MPEIJIOKEHHBIX BAPUAHTOB, YCJIOBHS JIJISl BBINOJHEHUS
y4eOHOM U MO3HABATEJILHOM 3a/1a4;

* BLICTpauBaTh KU3HEHHbBIC IJIAaHBI Ha KPaTKOCpOo4yHOe Oyayuiee (3asdBisITh II€JI€Bble OPUECHTHUPBI,
CTaBUTb aJICKBATHbIE UM 3aJla4d W MpejJiaraTh JEHCTBUA, YKa3biBasi U 0OOCHOBBIBAS JIOTHUECKYIO
MOCJIEA0BATEIBLHOCTD IaroB);

* BBIOMpaTh W3 MPEIJIOKEHHBIX BAPUAHTOB M CAMOCTOSITEIbHO HMCKaTh CPEICTBA/PEeCypChl IS
pelIeHus 3aa4u/I0CTUKEHUS LETIH;

* COCTAaBJISITH IJIaH PEIICHUS NPOoOJIeMbl (BBIMIOJHEHUS TPOEKTA, MPOBEICHUS NCCIIEAOBAHMS);

* ONpeneNsaTh NOTEHIMATbHBIC 3aTPYIHEHUS MPU PEUICHUN yueOHOM U MMO3HABAaTEeIbHON 3a/1auu U
HaxXOJIUTh CPEJICTBA JJIA UX YCTPAHEHUS,

* OMHCHIBATH CBOM OMBIT, OOpMIISIL €ro IS Tepenadd IPYyruM JIIOJSM B BHUJC TEXHOJOTHUU
peILICHUS MPAKTUYECKHUX 3a]1a4 OIPEICIIEHHOTO KJ1acca;

* IUIAHUPOBATh M KOPPEKTHPOBATH CBOIO MHIUBHUAYATHHYIO 00Pa30BaTEILHYIO TPACKTOPHIO.

3. YMeHHE COOTHOCUTHh CBOU JACHUCTBHUS C IUIAHUPYEMBIMU pE3yJbTaTaMU, OCYILECTBIISTh
KOHTPOJIb CBOEH JEeATEIBbHOCTH B MPOLIECCE TOCTHXKEHHS Pe3yJibTara, ONpPEeNesisiTh CIOCOObI
NEUCTBUN B paMKax MPeJIOKEHHBIX YCJIOBUN M TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICUCTBHUS B
COOTBETCTBHUM C U3MEHsOIIEHCS cuTyauueid. O0y4aromuicst CMOXeT:



* ONpPEAENATh COBMECTHO C IE€JaroroM W CBEPCTHUKAMU KPUTEPHUH IUIAHUPYEMBIX PE3YyJbTaTOB U
KPUTEPUH OLICHKH CBOEH Y4eOHOH NeATeIbHOCTH;

* CHCTEMAaTHU3UpOBaTh (B TOM 4YHCJI€ BBIOMpPATh MPHOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX
PE3YNbTATOB U OLEHKH CBOEU EATEIbHOCTH;

* OTOMpaThb MHCTPYMEHTHI JJIsl OLICHWBAHUSA CBOEH AESTENIBHOCTHU, OCYHIECTBIIATH CaAMOKOHTPOJIb
CBOEH JEATENBHOCTH B paMKax IPEI0KEHHBIX YCIOBUN U TPEOOBAHUI;

* OLICHUBAaThb CBOIO [EATEIBHOCTb, APTYMEHTHPYS IPUYMHBI JOCTH)KCHHMSI WIH OTCYTCTBHSA
IJIAHUPYEMOTI'O PE3YIIbTATA;

* HAXOAWTh JOCTATOYHBIE CPEACTBA I BBINOJHEHHUS Y4YE€OHBIX ACHCTBHI B HW3MEHSIOIICHCS
CUTYallMu W/WJIK IPU OTCYTCTBHUH IJIAHUPYEMOTO Pe3yJIbTaTa;

* paboTasi 10 CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYILYIO AESITEIbHOCTh HA OCHOBE aHAIN3a
M3MEHEHUH CUTYalUH JUUIs IOJIYUYEHUs 3aIUIAaHUPOBAHHBIX XapaKTEPUCTUK IPOAYKTa/pe3ybTara;

* YCTaHAaBJIMBATh CBSI3b MEXKY IOJIYYEHHBIMU XapAKTEPUCTUKAMU NPOAYKTA U XapaKTEPUCTUKAMHU
nporecca AeATEIbHOCTH U 10 3aBEPIICHUN JEATEIbHOCTH IPEIaraTb U3MEHEHUE XapaKTEPUCTUK
rporecca sl OJyYEHHsl YIYUYIIEHHBIX XapaKTEPUCTUK NPOAYKTa;

* CBEPSATH CBOU JCHCTBHS C LEIbIO U MPU HEOOXOAMMOCTH HCTIPABIATH OITHOKH CaMOCTOATEIBHO.
4. YMeHue OLIEHHMBATh MPAaBUIBLHOCTH BBHIMOJIHEHUS y4eOHOW 3a7auyu, COOCTBEHHBIEC BO3MOKHOCTH
e€ pemenus. O0yJalOMUICT CMOXKET:

* OIpEeNEIATh KPUTEPUH NPABUIBHOCTHU (KOPPEKTHOCTH) BBIIIOJIHEHUS yUEeOHON3a1auH;

*  aHAJM3UPOBaThb M OOOCHOBBIBATH IPHUMEHEHUE COOTBETCTBYIOLIETO HMHCTPYMEHTapus s
BBINOJIHEHUS y4eOHOM 3a/1auH;

* cBOOO/IHO TOJI30BATHCS BHIPAOOTAHHBIMH KPUTEPHUIMH OLEHKUA U CAMOOLEHKH, UCXO/S U3 1IeJIU U
UMEIOLIUXCS CPEICTB, pa3nyasi pe3ysibTaT U CliocoObl JeHCTBHI;

* OLIEHUBATh NPOAYKT CBOEH NEATEIbHOCTU IO 3a/laHHBIM W/MJIM CAMOCTOSITENILHO OIpPEEIEHHBIM
KPUTEPUSM B COOTBETCTBUHU C LIENbIO I€ATEIBHOCTH;

* 00OCHOBBIBaTb JOCTHXMUMOCTb II€JIM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OLEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

* (uKCHPOBATh U AHAIU3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

5. Bnanmenue ocHOBaMH CaMOKOHTPOJIS, CAMOOLICHKH, MPHUHSTHA DPEIICHUH M OCYIIECTBICHUS
OCO3HAaHHOTO BhIOOpa B Y4EOHOM U MO3HABATEIBHON JesATeNIbHOCTH. O0YJarOMIMIICS CMOXKET:

* Ha0JIOAATh M aHAJU3UPOBATh COOCTBEHHYIO YUYEOHYIO U I103HABATEIbHYIO JIESATENBHOCTh U
JESTENIbHOCTh IPYIMX 00y4aroIuXCcs B IPOLIECCE B3aUMOIIPOBEPKH;

* COOTHOCUTh pEaJbHblE W IUIAHUPYEMBIE pE3yJIbTaThl WHIUBUAYAIbHOW 00pa30BaTEIbHOMN
JESITEIbHOCTH U JIENIaTh BHIBOBI;

* IPUHUMATDH PEIICHUE B YU€OHOM CUTyallMd U HECTH 32 HETO OTBETCTBEHHOCTD;

* CaMOCTOATEIBHO OIPENEIATh MPUUMHBI CBOETO YyCI€Xa MM HEyclexa M HaXOAWUTh CIOCOOBI
BBIX0/1a U3 CUTYallUU HEYCIIEXa,

* PETPOCIIEKTUBHO ONPEIENSATh, KAKUE AECUCTBUS M0 PELICHUIO0 y4eOHOW 3alayd WIK apaMeTpbl
ATUX AEUCTBUM MPUBEIH K ITOITYYEHHUIO UMEIOIIErocs MPOyKTa yueOHOM 1eATeNbHOCTH;

* IEMOHCTPUPOBATH MPUEMBI PETYJISLUU IICUXO(PU3NOIOTNIECKUX/IMOIIMOHATIBHBIX COCTOSHUI AJIs
goctuxkeHus: 3p¢ekra yCcrnokoeHus (yCTpaHEHHUS SMOIMOHAIBHOW HampspKEHHOCTH), dddexTa



BOCCTAHOBJICHUs (OcCialJjeHus] MpOSIBICHUM yTOMJICHUS), d(dexra akTuBHU3aLMU (MOBBIILICHUS
NCUX0(U3HO0IOTHUECKONPEAKTUBHOCTH).

ITo3naBaTteabHbIe YY ]|

OOyuaromuiics MOJIYYUT BO3MOXKHOCTD Ui (POPMHUPOBAHUS CIEAYIOMUX No3HaBaTenbHbIX YVY/I. 1.
YMeHue  onpenenarb — MNOHATUSA,  CO3J4aBaTh  OOOOILEHUS,  YCTAHABIMBATH  AHAJIOTHUH,
KJIaCCU(PUIIUPOBATh, CaMOCTOATEIBHO BBIOMPATh OCHOBAHMUS U KPUTEPHH Ui KIacCHU(pUKALUH,
YCTAaHABJIMBAaTh NPUYMHHO-CICICTBEHHBIE  CBS3U, CTPOUTb  JIOTUYECKOE  PACCYXKIECHHE,
YMO3aKII04eHne (MHIYKTUBHOE, JEAYKTUBHOE, M0 aHAJOTHM) U JejaTh BbIBOABI. OOyuaromuiics
CMOXET:

* 1oA0UpaTh CJIOBA, COMOAYMHEHHBIE KIIOUEBOMY CJIOBY, OIPEAECISIONIME €ro IMPU3HAKU U
CBOMCTBA;

* BBICTPaWBaTh JIOTHYECKYIO IIETIOYKY, COCTOSIIYID M3 KIIOUYEBOTO CJIOBA MCOMOMYUHEHHBIX
€My CJIOB;

* BBIICTISATH OONIWH MPU3HAK JIBYX WM HECKOJIBKUX MPEIMETOB WM SIBICHUN HOOBSICHATH UX
CXOJICTBO;

* 00BEAMHSTh MPEIMETHl U SIBJICHUS B TPYMIBI 1O ONPEASIEHHBIM MpHU3HAKaM,CPaBHUBATH,
KJ1acCU(UIIUPOBATH U 000011aTh (PaKThI U SBJICHUS;

* BBIJICJIATH SIBJICHHUE U3 OOIEro psijia APYTUX SBICHUMN;

* ONPEACNATh OOCTOSITENBCTBA, KOTOPHIE TMPEAIICCTBOBAIM BO3HUKHOBEHHUIO CBSI3M  MEKIY
SBJICHUSIMU, U3 JTHX OOCTOSITCNIBCTB BBIACIATH OMPEICIISIONINE, CIIOCOOHBIE OBITh MPUYMHON
JAHHOTO SIBJICHUS, BBISIBJISATH IPUYMHBI U CIICACTBUS SIBIICHUI;

* CTPOUTH PACCYXKJEHUE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SBJICHHSM M OT YaCTHBIX
SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH PACCyKJIEHUE Ha OCHOBE CPAaBHEHHUS MPEAMETOB U SBICHUH, BBIJCISS MPU ITOM 00IIHE
NpU3HAKHY;

* M3J1araTh MOTYYCHHYIO HH()OPMAITUIO, UHTEPTIPETUPYS €€ B KOHTEKCTE pPelraeMon3aaaun;

* CaMOCTOSITEIPHO YyKa3bIBaTh Ha WHGOPMAIUIO, HYXKIAIONIYIOCS B TMPOBEPKE, MpeiiaraTh H
PUMEHATH CIIOCO0 MPOBEPKU JOCTOBEPHOCTH MH(OPMAIINK;

* BepOaJIn30BaTh IMOIMOHAILHOE BIIEUaTIIEHNE, OKa3aHHOE Ha HETO UICTOYHHUKOM;

* OOBSCHSTH SBJICHUS, MPOIECCHI, CBSI3U M OTHOIICHUS, BBHISBISIEMBIC B XOJI€ MO3HABATEIHLHON H
MCCIICZIOBATENILCKON  NIeATEIBHOCTH  (MMPUBOAUTH  OOBSICHEHHME C  HW3MEHEHHEM  (OPMEI
MIPEACTABICHUS; OOBSCHATD, NETAMU3UPYS WK 0000111ast; OOBSACHSATD C 33JJaHHON TOYKH 3PCHUS);

* BBIIBIATh W HA3bIBaTh NPUYUHBI COOBITHS, SIBIICHHS, B TOM 4YHCJE BO3MOXKHBIC/Hamboee
BEPOSITHBIC TPUYHMHBI, BO3MOXKHBIC TIOCICJACTBUS 3aJaHHOW TPUYUHBI, CaAMOCTOSITEIIHBHO
OCYIIIECTBIISISI MPUYUHHO-CIICICTBCHHBINA aHAJIN3;

* JIe7aTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAM3a Pa3HBIX TOUEK 3PEHUS, TIOITBEPKIATh BHIBO
COOCTBEHHOM apryMEHTAIMEH WIH CAMOCTOSTEIHHO TIOMyUYeHHBIMU JAHHBIMHU.

2 . YMeHue co3naBaTh, IPUMEHSITh U TIPEOOPA30BHIBATH 3HAKA M CUMBOJIBI, MOJICTTU M CXEMBI JIJIS
perieHus yaeOHbBIX ¥ T03HABATENbHBIX 3a7a4. OOyJaronuics CMOKET:

* 0003HAYaTh CHMBOJIOM M 3HAKOM IIPEAMET U/WIIN SBIICHUC;

* ONpEAeNATh JOTHYCCKUE CBS3U MEXIy MpeAMETaMU W/WIH SBICHUSIMH, 0003HAYaTh JTaHHBIC



JIOTUYECKHE CBSI3U C MTOMOIIBIO 3HAKOB B CXEME;
* co37aBaTh A0CTPAKTHBIN WM peailbHbI 00pa3 mpeaMeTa u/uin SBJICHUS;

* CTPOUTH MO/JIENB/CXEMY Ha OCHOBE YCJIIOBUI 3aJjauM U/WIIM crlocoda e€ peleHus;

* co3daBaThb BepOaJbHBIC, BEIIECTBEHHbIE M WH(GOPMALMOHHBIE MOJEIU C BBIJCICHUEM
CYUIECTBEHHBIX XapaKTepUCTUK OOBEKTa I OINpeiesieHus crocoba pelieHus 3aJadyd B
COOTBETCTBUM C CUTYAIUEH;

* mpeoOpa3oBbIBaTh MOJIEIAM C IEJIbI0 BBISBICHHUS OOLIMX 3aKOHOB, ONPEICISIIOIINX JAHHYIO
peIMETHYIO 00J1acTh;

* IEPEBOAUTH CIIOXKHYIO IO COCTaBY (MHOIOACHEKTHYI0) HMH(OpMaLMIO U3 rpauueckoro Wiu
(dhopMaM30BaHHOTO (CHMBOJILHOTO) TIPEICTABIICHUS BTEKCTOBOE M HA00OPOT;

* CTPOUTH CXEMY, aJTOPUTM ACHCTBHUSA, UCIPABIATh WM BOCCTAHABIMBATH HEU3BECTHBIN paHee
JITOPUTM Ha OCHOBE MMEIOLIErocs 3HaHus 00 00beKTe, K KOTOPOMY MPUMEHSETCS allTOPUTM;

* CTPOMUTH JI0KA3aTENbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;

* AHAJIM3UPOBATH/PEQIIEKCUPOBATh OMNBIT pa3padOTKM M peaju3aluu Y4yeOHOIo IPOEKTa,
UCCIIEZIOBaHNs (TEOPETUYECKOr0, SMIIMPUYECKOI0) Ha OCHOBE IPEAJIOKEHHON MpoOIeMHON
CUTyalluH, [IOCTaBJICHHOM 1IEJIM U/WIN 3aJJaHHBIX KPUTEPUEB OLIEHKH MTPOYKTa/pe3yibTara.

3 CwmbicioBoe uteHue. O0yJaronuiicss CMOXeET:

* HaXOJUTh B TEKCTE TpeOyemyto nH(pOpMaInio (B COOTBETCTBUU C LEISIMH CBOCHACITEILHOCTH);
* OPHUEHTHUPOBATHCS B COJACPKAHUM TEKCTA, IOHUMATh LEJOCTHBIN CMBICI TEKCTA,
CTPYKTYPUPOBATh TEKCT;

* YyCTAHABJIMBATh B3aUMOCBSI3b OIIMCAHHBIX B TEKCTE COOBITHM, SIBJICHUH, IPOLIECCOB;

* PE3IOMUPOBATh IIaBHYIO UAEHO TEKCTA;

* KPUTUYECKH OLIEHUBATh COJEpKaHUE U (HOPMY TEKCTA.

4. ®opMHpOBaHHE M PA3ZBUTHE DSKOJIOTMYECKOrO0 MBIIIJIEHUS, YMEHUE IPUMEHATH €ro B
MO3HABATEIbHON, KOMMYHUKATUBHON, COIIMAIIBHON MPAKTHKE U MPOPECCHOHATBHON OpUEHTAIUH.
OOyuaromuicst CMOXET:

* OIIPEACIIATH CBOE OTHOLICHUE K IIPUPOIHOM CPELE;

* QHAJIM3UPOBATh BIUSHUE IKOJIOTUYECKUX (PAKTOPOB HA Cpely OOMTAHUS KUBBIX OPIraHU3MOB;

* IPOBONTH IPUYMHHBINA U BEPOATHOCTHBIN aHAJIN3 DKOJIOTUYECKUX CUTYALINH;

* IPOTHO3MPOBATh U3MEHEHUSI CUTYAIlMH NPU CMEHE JCUCTBUA OAHOTO (pakTOpa HajencTBUE
apyroro ¢gakropa;

* PacCIpOCTPaHATh IKOJOTUYECKNE 3HAHUS U y4aCTBOBATH B IPAKTUYECKUX JI€JIaX [TO3AIUTE
OKPYXKAIOILEH CPEeMBL;

* BBIpA)XKaTh CBOE OTHOULIEHUE K MPUPOJIEC YEPE3 PUCYHKU, COUMHEHUS, MOJEIIN,IIPOCKTHBIE
padoTHI.

5. Pa3ButHe MOTMBaIMM K OBJIAJCHUIO KyJIbTYpPOHW AKTUBHOI'O MCIIOJIB30BaHUACIOBAPEN U IPYTHUX
IIOUCKOBBIX cucTeM. OOyUarOLUICs CMOXKET:

* OIPEIEISITh HEOOXOUMBIE KIIFOUEBbIE TOMCKOBBIE CJIOBA U 3aIIPOCHI;

* OCYILECTBJIATH B3aUMOJEHCTBUE C MIEKTPOHHBIMU ITIOMCKOBBIMU CUCTEMAaMHU,CII0BAPSMHY;

* (opMHpOBaTP MHOKECTBEHHYIO BBIOOPKY M3 IOMCKOBBIX HCTOYHHMKOB I OOBEKTHUBU3ALUU
pE3yIbTaTOB MOUCKA;



* COOTHOCUTH MOJYYEHHBIE PE3YJIbTaThl TOMCKA CO CBOEH JIESITEIIbHOCTHIO.
KommynukatuBHbie YV ]|

1. VYMeHue opraHu30BBIBaTh yU€OHOE COTPYIHHYECTBO U COBMECTHYIO NIEATEILHOCTD C YIUTEIEM
U CBEPCTHUKAMU; padOTaTh MHAMBUYAIbHO U B IPYIIE: HAXOAUTH 00Illee pelIeHre U pa3peliarhb
KOH(MJIUKTHL HAa OCHOBE COIJIaCOBaHMWS TNO3MIMNA W yd€ra HHTEpPecoB; (opmMyIupoBaTh,
apryMEHTUPOBaTh U OTCTauBaTh CBOE MHEeHHE. O0yUalOIIUIAC CMOXKET:

* OIIPECIIATh BO3MOKHBIE POJI B COBMECTHOM JCSITEIHHOCTH;

* UTpaTh ONPEACIEHHYIO POJIb B COBMECTHOM JI€SITEIbHOCTH;

* IPUHUMATD MO3UIMI0 COOECETHHUKA, TOHUMAsSI MMO3UIIMIO APYTOro, pa3jindarh B €ropeun: MHEHHE
(TOUKy 3peHus), J0KA3aTEIBCTBO (APTYMEHTHI), (DaKThI; TUIIOTE3bI, aKCHOMBI, TEOPHH;

* ONpEeNeNIATh CBOM JICUCTBUSL M JCHCTBUSA MapTHEpPA, KOTOPhIE CHOCOOCTBOBAIM  HIIU
MPENSTCTBOBAIN MPOAYKTUBHON KOMMYHUKAIINH;

* CTPOUTH MO3UTHUBHBIC OTHOMICHUS B IIpoIlecce y9eOHON U T03HABATEILHOM NESITEIbHOCTH;

* KOPPEKTHO M apTyMEHTUPOBAHHO OTCTaWBaTh CBOKD TOYKY 3pPEHHUS, B JHCKYCCHH YMETh
BBIJIBUTaTh KOHTPAPTYMEHTHI, TmepedpasupoBaTh CBOIO MBICHb (BIaJCHHE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

* KPUTUYECKHU OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM IPHU3HABATH OLIMOOYHOCTD
CBOEr0 MHEHUS (€CII OHO TaKOBO) U KOPPEKTUPOBATH €T0;

* peJyIarath albTEPHATUBHOE PEIICHHE B KOH(DIUKTHOM CUTYaIUH;

* BBIJIETISITH OOIIYIO TOUKY 3pEHUS B AUCKYCCHUU;

* JIOrOBapUBaThCS O MPaBUJIAX W BOINpoOcax s OOCYXJEHHS B COOTBETCTBUU C IMOCTABICHHOU
nepe rpynIon 3aJavuen;

* OpPraHM30BBIBATh y4eOHOE B3aMMOJCHCTBUE B Ipynme (OnpenensTh OOIIMe LEeIu, pacipenessaTh
pOJIK, AOTOBApPUBATHCS APYT C IPYTrOM U T. 1.);

* YCTpaHSATh B  paMKax  Juajora  paspblBBl B KOMMYHHKAllUH, OOYCIIOBJICHHBIC
HETTOHUMAaHUEM/HETIPUATHEM CO CTOPOHBI COOCCETHHUKA 3a/1a4uH, (POPMBI WIIH COACPKAHUS JUAIOTa.
2. YMeHune 0CO3HaHHO HMCTOIB30BaTh PEUEBhIE CPEACTBA B COOTBETCTBUHM C 33]]a4CH KOMMYHUKAITUN
JUTSI BRIPQXKEHUSI CBOMX YYBCTB, MBICIICH W MOTPEOHOCTEH /IS MJIAHUPOBAHUS U PETYJISIIIUU CBOEH
JeSITEIbHOCTH; BIIaJIECHUE YCTHOW M MUCBMEHHOM PEUYbl0, MOHOJIOTMYECKON KOHTEKCTHOM pEeyblo.
OO0yyarolunicsICMOXKET:

* OIPENENATh 3a/1a4y KOMMYHHMKAIIMU U B COOTBETCTBUU C HEM OTOMPATh peUYeBbIe CPECTBA;

* 0TOMpaTh U UCIOJIH30BaTh PEUEBBIE CPEACTBA B MPOIIECCE KOMMYHHUKAIIUU CAPYTUMU JIIOAbMHU
(mmaJor B mape, B MaJiod TpyIIIie U T. 1.);

* TMpPEACTaBIATh B YCTHOM WJIM TUCHhMEHHOW (opMe pa3BEPHYTHIM IJIAHCOOCTBEHHON
NEATEIIbHOCTH;

* cOOJI0JaTh HOPMBbI MyOJUYHOM peyu, pPEeriaMeHT B MOHOJIOT€ M JIUCKYCCHHM BCOOTBETCTBHUHU C
KOMMYHHUKAaTUBHOU 3aJ1a4eH;

* BBICKA3bIBaTh U OOOCHOBBIBATH MHEHHE (CYKICHHE) U 3alpallliBaTh MHEHUENIAPTHEPA B paMKax
J1aJIora;

* IPUHUMATD PEILICHUE B XO0JI€ AMAJTIOTa M COTIIACOBBIBATH €T0 C COOECETHUKOM;

* CO3[1aBaThb IIMCbMEHHBIC KIMIIMPOBAHHBIE M OPUIMHAIBHBIE TEKCTHI C HCIOJb30BAHUEM



HEOOXOTUMBIX PEUYEBBIX CPEJICTB;

* HCIOJIb30BaTh BepOalibHbIE CPEACTBA (CPEICTBA JOTUYECKON CBS3M) AJIS BBIJICICHUS! CMBICIIOBBIX
0JIOKOB CBOET'O BBICTYIICHUS,

* HCNOJb30BAaTh HEBEpPOAIbHbIE CPEJACTBA WM HArJISAHbIE MaTepuaibl, IOATOTOBICHHbIE/
O0TOOpaHHBIE TIOJT PYKOBOJICTBOM YUHUTEIS;

e JIe7aTh OLEHOYHBIM BBIBOA O JOCTH)KEHUM LE€IM KOMMYHMKAIIMM HEITOCPEACTBEHHO IIOCIE
3aBEepUICHHS] KOMMYHUKAaTHUBHOTO KOHTaKTa U 0OOCHOBBIBATH €TO.

3. ®opMupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH HMCMOJIb30BaHUS MH(POPMAIMOHHO -
KOMMYHHMKAIIMOHHBIX TexHoyioru# (nanee — MKT).O0yuaronuiicss CMOXKET:

* IICJICHANPABIICHHO HCKaTh W HCIOJIb30BaTh MH(POPMAIMOHHBIE PECYPChI, HEOOXOJUMBIE JIs
penieHus yueOHbIX U IPAKTUYECKUX 3a/1a4, ¢ momoiibto cpeactBUKT;

* BBIOMpATh, CTPOUTH U UCII0JIb30BaTh a/ICKBATHYIO MH(POPMALIMOHHYIO MOJIENb UISITIEPEIadyl CBOUX
MBICJIEHl CpEACTBAMH ECTECTBEHHBIX U (DOPMAIbHBIX S3bIKOB B COOTBETCTBUU C YCIOBHUSIMHU
KOMMYHUKAIUK;

* BBLAENATh MH(GOPMALMOHHBINA aCHEKT 3a/la4yH, ONEpPHpPOBaTh AAHHBIMH, UCIOJIB30BAaTh MOJEIH
peLIeHUs 3a]1a4u;

* UCMOJB30BaTh  KOMIIBIOTEPHBbIE  TEXHOJIOTMM  (BKJIIOYash BBHIOOp  aJIeKBAaTHBIX  3ajadye
MHCTPYMEHTAJIbHBIX ~ IPOrPaMMHO-AINIMAPATHBIX  CPEICTB W CEPBUCOB) I  PEIICHHUS
MH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX YY€OHBIX 33]1a4, B TOM YHUCJIE: BHIYMCIICHHUE, HAIMCAHHE
MUCEM, COUMHEHUH, T0KIIA10B, pedepaToB, Co3aHKe MPE3ECHTAINH U Ap.;

* UCII0JIb30BaTh HH(OPMALIUIO C YIETOM ITHUECKUX U TPABOBBIX HOPM;

* co37aBaTh HMH(OPMALIMOHHBIE PECYPCHl PA3HOTO THUIA U JJISl PA3HBIX ayJIUTOpPUH, COOIIOIATH
MH(OPMALMOHHYIO TUTHEHY U MTpaBuiIa HH(OOPMALIMOHHOWO0E301aCHOCTH.

IIpeameTHbIe pe3yJIbTATHI

OOyyaromuiicst MOJYYUT BO3MOXKHOCTH i (POPMUpOBaHUS  CIEAYIOIIUX  MPEIMETHBIX
pPEe3yIbTaTOB:

* 3HAHUS O NPHUPOJE BAXKHEHIINX (PUINUECKUX SBICHUI OKPYKAIOIIEro MUpa W IOHUMaHUE
CMbICTa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSA3b U3YUYCHHBIX SIBICHUI;

* YMEHHUS II0JIb30BATbCA METOJAMH HAYYHOI'O MCCICAOBAaHMS SIBJICHUW IPUPOABI, IPOBOAUTH
HAOJII0ICHU S, TUTAHUPOBATh U BBIMOJIHATH YKCIIEPUMEHTHI, 00padaThiBaTh pe3yJIbTaThl H3MEPEHUH,
IPEICTaBIATh PE3yIbTaThl U3MEPEHUIN C MOMOIIBI0 Ta0IUL, TpadukoB U (HOpMys, OOHAPYKUBATH
3aBUCUMOCTH MEXIY (DU3NYECKUMH BETUYMHAMU, OOBSICHATH MOJYyUYECHHbIE PE3YyJIbTaThl U JI€NaTh
BBIBO/IbI, OLICHUBATh I'PAHUIIbI IOTPELTHOCTEN PE3yJIbTATOB U3MEPEHUN;

* YMEHHUSI NPUMEHATH TEOPETUYECKHE 3HAHUS MO (PU3MKEe Ha TPAKTHKE, pelarh (PU3NYecKue
3a/1a4M HA IPUMEHEHNE MTOJy4YECHHBIX 3HAHUU;

* YMEHUSA M HaBBIKM NPHUMEHATH MOJIYYCHHBbIC 3HAHUS JJIi OOBACHEHUS NPUHIUIIOB JEWCTBUS
BOXHEUIINX TEXHUYECKUX YCTPOMCTB, PELICHUS MPAKTUYECKUX 3a7ay NOBCEIHEBHOM KHM3HU,
oOecrieueHuss 0€30MacHOCTH CBOEH >KM3HM, PAIlMOHAILHOTO MNPUPOAOIOIb30BAHUS M OXPaHBI
OKpY>KaroLlEn Cpe.ibl;

* (hopmupoBaHre YOEXKICHHS B 3aKOHOMEPHOM CBS3M W IO3HABAEMOCTH SIBJICHUH MHPHUPOAbI, B
OOBEKTUBHOCTH HAyYHOTO 3HAHUS, B BBICOKOM IIEHHOCTH HAayKd B Pa3BUTUU MaTepUATbHON U



JyXOBHOW KYJIbTYPBI JIFOJEH;

* pa3BUTHE TEOPETUYECKOTO MBIIIJICHUSI HAa OCHOBE (OPMUPOBAHMS YMEHUU YCTaHABIMBATh
(bakThl, pa3nuyaTh NPUYUHBI U CIEJCTBUSA, CTPOUTH MOJIETH M BBIIBUTaTh TUIIOTE3bl, OTHICKUBATH U
(bopMyIIMpOBaTh 1I0KA3aTEIbCTBABBIBUHYTHIX THIIOTE3, BHIBOJUTD U3 SKCIEPUMEHTAIBHBIX (PaKTOB
UTEOPETUUECKUX MOJIeNel (pU3NUECKHE 3aKOHBI;

* KOMMYHUKATUBHBIE YMEHUS: JTOKJIAJbIBaTh O PE3YNbTATAX CBOErO MCCIEJOBAHUsA, y4aCTBOBATH B
JUCKYCCUHM, KPAaTKO M TOYHO OTBEYATh HA BOIIPOCHI, UCIIOJIB30BATh CIPABOYHYIO JIUTEPATypy U
Apyrue UCTOYHUKH HH(OpMAIIHH.

II. Conepxanne yueOHOro npeaMera
(mpakTHYecKasi 4YacTb Y4eOHOr0 COJEpPKAHMS TMpeaMeTa YCHJIEHA MaTepHaJIbHO-
TeXHU4eckoil 0a3zol umeHTpa «Touka poctra», HCHOAB3YeMOro IJsi Ppeaju3aluu
o0pa3oBaTebHBIX IPOrPaMM B PaMKax NpenoJaBaHus (PU3NKH)

Pu3uka " pusuyecKue MeToAbl H3yYeHHUs MPUPOIBI
®dusuka — Hayka o npupoge. HaOGmionenue m ommcanue (usnueckux sBIeHUN. DPuznyeckue
npubopbl. Pu3nyueckre BEIMUMHBI U UX u3Mepenue. [lorpenHoctu n3MepeHui.
Mexaynaponnas cucrema equnull. Hayuneiii Mmetoa no3Hanus. ®u3n4ecKui SKCIIEPUMEHT U
¢dusmnueckas Teopus. Hayka u TexHuka.
[lemMoHcTpanum (¢ ucnoJjibL30BaHueM odopyaoBanus «Touka pocra») HaGmonenue

bU3MYeCKUX SIBJICHUIN: CBOOOJHOTO TAJCHUS TeJ, KoJeOaHWMasTHUKA,
IPUTSHKEHHUE CTAJIBHOTO 11apa MATHUTOM, CBEUEHUE HUTHU AJIEKTPUUYECKOW JIAMIIBI.
duznueckuenpuoOopsI.
JlabopaTopHepie pa0oThl M _ONBIThI (¢ HCHOJAb30BaHHeM oOopyaoBaHusi «Touka pocray)
OnpeneneHre UEHbI IeJIeHUs Kbl U3MEPUTENBHOTO npudopa. M3mMepenue JIMHBbIL.
N3mepenune o6beMa )KHUIKOCTH U TBEPAOTO Teuna. Mi3mepenue Temneparypsl.
Mexanuyeckue siBJICHUSA
Kunemaruka /InHamuka
3aKOHbBI COXPAaHEHUSI UMITYJIbCA U MEXAaHUYECKOW SHEpTrul MexaHnueckue KojJeOaHus U BOJHBI
Mexannueckoe JBrkeHUE. OTHOCUTENBHOCTh JBHKeHUs. Cucrema otrcuera. Tpaektopus. [1yTs.
[IpssMmonuHeitHOEe paBHOMEPHOE ABMXKEHUE. CKOPOCTh PABHOMEPHOTO NPSIMOJIMHEWHOIO JBUKEHUS.
Metoabl U3MEpEHUs PACCTOSHUSL, BDEMEHU U CKOPOCTH.
HepaBHomepHoe nBmkeHHME. MTIHOBEHHAsi CKOPOCTb. Y CKOpEHUE. PaBHOYCKOpPEHHOE IIBUKEHUE.
CBoOoaHoe nagenue Tei. ['paduku 3aBUCUMOCTH IyTH U CKOPOCTU OT BPEMEHH.
PaBHOMepHOE ABMKEHUE MO OKPYKHOCTH. [leproa u yactora oOparnieHus. SIBneHrne HHEPLUH.
ITepsriit 3akoH HeroTtona. Macca tena. 11noTtHocTh BeniectBa.MeToabl U3MEPEHUSL MAacChl U
IJIOTHOCTH.
B3aunmogeiicteue Ten. Cuia. [IpaBuno cnoxenus cuit.Cuiia
ynpyroctu. Metoasl n3MEepeHHs CUIIBI.

Bropoiu 3akon HeroTtona. Tpetuit 3akoH HeroToHa.



Cuna TspKeCTH. 3aKOH BCEMHUPHOIO TAroTeHus. VckyccTBeHHble cmyTHUKM 3emud. Bec Tena.
HesecomocTs. I'eonieHTpruecKas u reamoleHTpuueckas cucteMsl Mupa. Cusa TpeHus.

MomeHT cuiibl. Y cnoBus paBHOBecHs pbryara. LIeHTp TskecTu Tena. Y ClI0BUSPaBHOBECHS TEIL.
Nmnynbc. 3aKkOH COXpaHEHUs UMITYJIbCA. PEakTUBHOE IBUKEHUE.

PaboTa. Momnocts. Kunernueckas sueprus. [loTeHuumanbHas SHEprusi B3aMMOJICHCTBYIOIUX TeJl.
3aKkoH COXpaHEHHs MexaHudeckoil sHepruu. lIpocteie mexanusMmbl. KoaduimeHnt mnonaezHoro
nercTBrg. MeTobl U3BMEpPEHUs SHEPTUH, PAOOTHI U MOILITHOCTH.

Hasnenue. AtMocdhepHoe pgaBieHue. Meroabl wu3MepeHusi jnaBieHus. 3akoH [lackans.
I'mapaBnnyeckne MalivHbl. 3aKOH ApXuMena. Y cJIOBUE IIaBaHUs TEI.

Mexannueckue kosieOanus. Ilepuosn, vactora u ammumdryna koJsieOanuil. Ilepumon konebGanuii
MaTeMaTH4YECKOr0 U MPYKUHHOTO MasSTHUKOB.

MexaHnnueckue BOJHBI. [[1uHa BOIHBL. 3BYK.

JemvoncTpanun (¢ wucnojb3oBaHueM oOopynoBaHusa «Touka pocra») PaBHOMepHOe
IPSAMOJIMHENHOE JBHKEHUE. OTHOCUTENBHOCTD IBUKEHUA. PABHOYCKOPEHHOE ABUKEHHE.
HanpaBnenue ckopocTH Ipu paBHOMEPHOM [IBUKEHUM MO OKPYKHOCTH. fIBJIEHUME HWHEPUUHU.
B3anmoneiicteue Tei.

3aBUCUMOCTD CHJIBI YIPYTOCTH OT J1e(hOpMaliiy TPy KHHBI.

Cnoxenue cui. Cuna tpenusi. Bropoii 3akon Hetotona. Tpetuii 3akon Herorona. HeBecoMocTsb.
3aKOH COXpaHEHUS UMITYJIbCa. PEaKTUBHOE IBUKEHUE.

N3meHenue sHepruu Tesa rnpu coBepuieHuu padotsl. [IpeBpanieHuss MeXaHMueCKOMIHEPTUH U3
OJTHOM (POPMBI B APYTYIO.

3aBUCHUMOCTD JaBJIEHUS TBEPAOIO TEIa Ha OMOPY OT AEUCTBYIOIIEH CHIIbI MILUIOLIAJH OMOPHI.
Obnapy>xeHnue atMoc(hepHOro AaBJICHUS.

N3mepenune atmochepHOro AaBieHus 6apoMeTpoMm - anepouaoM.3akoH [lackans.

['uppaBnuyeckuii npecc.3aKoH

Apxumena.

IIpocteie MmexaHn3Mbl. MexaHUUEeCKHe

Kose0anus. MexaHuuecKre BOJHBI.

3BYKOBBIEC KOJICOAHUSI.

YcnoBus paclipoCTpaHEHHUs 3ByKa.



JlaGopaTopHbie paGoThbl M ONLITHI (C HMCHOJb30BaHUEM oOopyaoBanusi «Touka pocray)
N3mepenne ckopocTH paBHOMEPHOTO IBUKEHUS.

N3ydenne 3aBUCMMOCTH IYTH OT BPEMEHU IIPU PABHOMEPHOM MU PaBHOYCKOPEHHOM JBHKCHUHU
N3mepenne yCKOpeHHs IPSIMOIMHENHOIO PaBHOYCKOPEHHOTOABHKEHUS. M3Mepenue Macesl.
N3mepenune mioTHocTH TBEpAOTo Tena.M3mepenne

MJIOTHOCTH JKUJIKOCTH.

N3mepenne cuiibl JMHAMOMETPOM.

CrnoxxeHue CuJl, HalPaBJICHHBIX BAOJb OJHOM NpsiMoid. CloxkeHue cui,

HaIIPABJICHHBIX I10J] YTJIOM.

HccenenoBanne 3aBUCMMOCTH CHJIBI TSKECTH OT MACChI TEA.

HccnenoBanne 3aBUCHMOCTH  CHIJIBI  YIPYTOCTH OT YJJIMHEHMs IIpyKuHbILM3MepeHue
KECTKOCTH NPYKUHBI.

HccnenoBanue cHIlbl TpEHUS CKONbxKEeHUs. M3mepenne koapuiienta TpeHUsICKOIbKEHUSI.
UccnenoBanue ycnoBuii paBHOBeCHs pbruara. Haxoxnenue

LIEHTpPA TsKECTH TIocKoro Tena. Berancnenne KI1J]

HAKJIOHHOM TIJIOCKOCTH.

N3mepenne KHHETUYECKON SHEPTHUM TeJIA.

N3mepenune n3amMeHeHrs NOTeHIUaIbHOU SHEepruu Teia. lizmepenne

MOUIHOCTH.

N3mepenne apxumenoBou cuibl. M3yduenue ycinosui

IIJIaBAHUS TEN.

N3yuyenune 3aBUCUMOCTH N€pHO/Ia KOJIeOaHU MasiTHUKA OT JUTMHBI HUTH.VI3MepeHue yckopeHust
CBOOOTHOTO MaJICHUS C IOMOIIIbIO MasiTHUKA.

N3yuenue 3aBUCUMOCTH epUOIa KoJeOaHuil rpy3a Ha MPY>KUHE OT Macchl Ipy3a. BeimyckHuk
HAy4UTCS:

* pacno3HaBaTh MEXaHUYECKUE SIBJICHUS U OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAaHWN OCHOBHBIE
CBOWMCTBA WJIM YCIIOBUS NPOTEKAaHMWs JTUX SBICHHW: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBIKEHUE, CBOOOAHOE IMaJIeHUE TeJl, HEBECOMOCTh, PABHOMEPHOE JIBUXKEHUE II0
OKPY>KHOCTH, HHEPLIUS, B3aUMOJICHCTBUE TEN, MIEPEAAYA 1aBICHUS TBEPIBIMU TE€IAMH, KUJIKOCTIMU
U razamu, aTMoc(epHOe [aBlicHHE, IUIABaHHWE TeJ, paBHOBECHE TBEPABIX TeJ, KojebaTerbHOe
JIBU)KEHUE, PE30HAHC, BOJTHOBOE JIBUKECHUE;

* ONMWCHIBATh HM3YyUYCHHBIE CBOMCTBA TEI W MEXAaHUYECKUE SIBJICHUSA, HCIOJB3Yys (PU3MUECKHE
BEJIMYUHBL: IYTh, CKOPOCThb, YCKOPEHHE, Macca Tejla, IJIOTHOCTh BEIECTBAa, CHUJIA, JAaBJIEHUE,
UMITYJIbC TeJla, KWUHETHYEeCKas »JSHEPrus, NOTCHIMAIbHAS DHEPrus, MexXaHudeckas pabora,
MexaHuueckas MolHocTs, KITJ[ mpoctoroMmexanun3ma, cuiia TpeHusl, aMILTUTyAa, IEPUO]T U 4acTOTa
KoJ1e0aHM, JJTMHA BOJIHBI M CKOPOCTh €€ paclpOCTpaHEHUs ; IPU OMUCAHUU MTPABUIILHO TPAKTOBATh
(U3MYECKU CMBICI UCIIOJIb3YEMbIX BEJIUYHMH, UX 0003HAYEHUS U €AUHUIBI U3MEPEHUS, HAXOAUTh
(bopMyJIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMH BEJIMUYUHAMY;

* aHAJIM3UPOBATh CBOICTBA TEJ, MEXAHUYECKHE SIBJICHUS U IPOLIECCHI, UCHOJb3Yyd (PU3HUECKHUE
3aKOHbl M TPUHILMIBL 3aKOH COXPAHEHUsI DHEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,



paBHoAercTBytomas cuna, I, I u 111 3akonbr HproTOHA, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOH [ 'yka,
3akoH [lackans, 3akoH Apxumesa; Ipyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0
MaTeMaTUYECKOE BBIPAKEHNUE;
* pa3IuyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUECKUX MOJENICH: MaTepuanbHas TOYKa,
MHEPLHAJIbHAS CUCTEMA OTCUETA;
* pemiarth 3a7aud, UCMONb3YysA (PU3HUECKHE 3aKOHBI (3aKOH COXpPaHEHHUs PHEPIUU,3aKOH
BCEMUPHOTO TATOTEHUs, NMpuHOMn cynepnosuunu cwi, I, II u Il 3akonsiHbroTOHA, 3aK0H
COXpPaHEHHUs1 UMIyJbca, 3akoH ['yka, 3akon [lackans, 3akoHApxumena) u Gopmysl,
CBSI3bIBAIOIIME (PU3NUECKUE BEIMYUHBI (IIyTh, CKOPOCTh,YCKOPEHHE, Macca Teja, IJIOTHOCTh
BEILIECTBA, CUJIA, JIaBICHUE, UMIIYJIbC Tela,KMHETUYECKAs DHEPIHUA, NOTEHUUAJIbHAS
DHEPrus, MEXaHU4YEeCKas pabota,Mexannyeckas MoiHocTb, KII/I npoctoro mexanusma,
CUJIa TPEHHS CKOJIbKECHUS,AMIUIUTY /1A, nepuoa u yacToTa KojeOaHui, yInHa
BOJIHBI U CKOpPOCThEEpacHpoCTpaHEHUs): HA OCHOBE aHAIM3a YCIIOBUS 3aJa4l BBIIEIATH
¢bu3nuecKueBeTUINHbBI U (POPMYIIbI, HEOOXOAUMBIE AJIs €€ PEIICHUS, U TIPOBOIUTH PACUETHI.
Buinycknuk nonyuum 603M04CHOCMb HAYYUMbCA:
* UCNONIL306AMb 3HAHUSL O MEXAHUYECKUX ABIEHUAX 6 NOBCEOHEBHOU JHCU3HU O/l obecnedenusl
bezonacnocmu npu obpawjeHuu ¢ npubopamu U MmexHu4ecKUMU yCmpoucmeamu, OJisi COXPAHeHUs
300p08bsL U COONIOOEHUSL HOPM IKOJIOSUUECKO20 NOBEOeHUsl 8 OKpYcaroulell cpeoe;
* NpuU8OOUMb NPUMEPbLL NPAKMUYECKO20 UCNOb308AHUSL DUIUYECKUX 3HAHUL O MEeXAHUYeCKUx
AGNEHUAX U QUBUYECKUX 3AKOHAX, UCNOIb308AHUSL B0300HOBNIAEMbIX UCMOYHUKOE JIHEPeUU,
9KON02UYECKUX NOCAEOCMBUL UCCIE008AHUSA KOCMUYECKO20 NPOCMPAHCMBA,
* pazuams 2paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Owuli xapakmep
QyHOaMEeHMAaNbHbIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHUYeCKOU IHepuu, 3aKOH COXPAHEeHUs]
UMRYTIbCA, 3AKOH 8CEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCb UCNOIb308AHUS YACHBIX 3AKOHO8
(3axon I'yka, 3axon Apxumeoa u op.);
* Npuémam NoucKka u opmyauposKu 0O0KA3AMENbCME 8blIOSUHYMbBIX 2UNOME3 U MeopPemuyecKux
86160008 HA OCHOBE IMNUPUUECKU YCIMAHOBNIEHHbIX (DaAKmMO8;

* HAX0O0UMb A0EKBAMHYIO0 NPEOJIOHCEHHOU 3a0aue PU3ULecKyro MOO0elb, paspeuiams npooiemy Ha
OCHOBE UMEIOWUXCS 3HAHUL NO MeXaHuke ¢ UCNONIb308AHUEeM MaAmemMamuyecko2o annapamd,
OYEeHUBAMb PealbHOCb NOJYYEHHO20 3HAYeHUADUIULECKOU BETUUUHDI.

MoaexkyasipHas (pu3uKa ¥ TepMOJMHAMUKA

CrpoeHue u cBoicTBa BellecTB TenIoBbIE SIBICHUS

Crpoenue BemectBa. TemnoBoe ABUKEHHME aTOMOB M MOJIEKYJ. BpOYHOBCKOE JIBHKEHUE.
Huddys3us. BzaumoaelictBue yactuil BemecTBa. Mojenu CTpOCHUs ra30B, XXKUAKOCTEH U TBEPJIbIX
TeJ U 00BSICHEHHE CBOMCTB BEIllECTBA HA OCHOBE 3TUXMO/IEJICH.

TeroBoe neuxkenue. TermioBoe paBHoBecue. Temneparypa u ee usmepenue. CBs3b TeMIIEpaTypbl
CO CpeIHEel CKOPOCTHIO TEIJIOBOTO Xa0TUYECKOTO JABMKEHU dacTuil. BuyTpernss sueprusi. Pabora
¥ Teruionepeaadya Kak CrocoObl M3MEHEHUS BHYTPEHHEH 3HEpruu Teja. Buasl Temtomnepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIUA, n3nydyeHrne. KoamyecTBOo TemnoThl. YAenbHAas TEMJIOEMKOCTb.
3aKOH COXPAaHEHUS SHEPIUU B TEILIOBBIX MPOLIECCaX.

Ucnapenne nm xonaeHcauus. HacelmeHHbi nap. BnaxHocTe Bo3ayxa. Kunenue. 3aBUCMMOCTB



TeMIIEpaTyphl KUIIEHUS OT JaBiieHUs. [[naBnenne n kpucraimmsanys. Y ejibHas TeIIoTa I1aBIeHUs
U TnapooOpa3oBaHMs. YJenbHas TeIJIOTa Ccropanusa. Pacder KoiaumdecTBa TEIUIOTHI MPH
TerI000MeHe.

[Tpunummner paboTel TErIOBbIX aBuratenei. [laposas TypOuHa. JIBurarenb BHyTPEHHETO CrOpaHHUsL.
PeaxtuBnbiii gBurarens. KIIJ] temoBoro npurarens. OOBsSICHEHHE YCTPOWCTBA M MPHUHIUIIA
JEUCTBUS XOJIOAWIBHUKA.

IIpeobpa3oBanus DHEPTUU B TEIJIOBBIX MalIuHax. DKOJIoru4eckue MnpooaemMsl
UCII0JIB30BAHUS TEIJIOBBIX MAIIVH.

[JdemoncTpanuu (¢ ucnoJib3oBaHueM oOopynoBanusi «Touka pocra») CxKHUMaeMOCTh Ta3oB.
Huddys3us B razax ©u IKAIKOCTSIX. Mojeiab XaoTHUECKOTO JBMKEHHS MOJeKyl. Monenb
OpOYHOBCKOTO JBUKCHHUSI.

Coxpanenne oObeMa JKHUAKOCTH TMpu wu3MeHeHHH (opmbl cocyna. ClierieHne CBUHIIOBBIX
UIMHAPOB. I [pruHIMI nelicTBHS TepMOMETpA.

M3MmeHeHrne BHYTpPEHHEW SHEpPruM Tejla MpPH COBEPIICHUH pPaOOTHl U MpU  TEIJIonepeaaye.
TennonpoBOHOCTh pa3IW4YHBIX MaTepuanoB. KoHBEeKIMsA B XKUIAKOCTIX M rasax. Temionepenaya
IIyTEM U3JIYYECHUS.

CpaBHEHHE YAEIbHBIX TEIUIOEMKOCTEN Pa3IMYHbIX BEUIECTB. SBlIeHNE ucnapenus. Kumnenve BoJbl.
ITocTosiHCTBO TEmMIEpaTypbl KUIIEHUS )KUAKOCTHU. SIBIEHUS IIJIABJICHUS U KPUCTAILIN3ALUU.
M3mepenne BIaKHOCTH BO3/lyXa IICUXPOMETPOM WIIA TUTPOMETPOM. Y CTPOMCTBO YETHIPEXTAKTHOTO
JBUTATENS] BHYTPEHHETO CropaHusi. Y CTPOMCTBO NapOBOil TypOUHBI



JlabGopaTopHbie paGoThl U ONBITHI (¢ UCMOJb30BaHHeM o0opynoBanus «Toukapocra») MccienoBanue U3MeHEHUS
CO BpEMEHEM TeMIepaTypbl OCThIBatoIell Boabl. M3ydenuwe sBiaeHuss TerooomeHa. l3mepenue yaeabHOM
TEIUIOEMKOCTH BelllecTBa. M3mepeHne BIaxKHOCTH BO31yXa.

HccnenoBanue 3aBucuMocT 00beMa ra3a OT IaBJICHUS IPU MTOCTOSHHOM TeMIeparype.

BrinmyckHuK HayuuTCs:

* pacrio3HaBaTh TEIUIOBBIE SBJIICHUSI U OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHWN OCHOBHBIE CBOMCTBA WJIM YCIIOBUS
NpPOTEKaHUsT ATUX sABIeHUU: auddy3us, HU3MeHeHHe O00bhEMa Tell MNpU HaArpeBaHUU (OXJIKIACHUH), OOJIbIIAs
CKUMAeMOCTh Ta30B, Majas CXUMAEeMOCTh KHUAKOCTEH U TBEPABIX TEI, TEIUIOBOE pPaBHOBECHE, HCIapeHUE,
KOHJICHCAITWs, TUTABJICHUE, KPUCTAILTN3AINS, KUTICHUE, BIAXKHOCTh BO3/TyXa, Pa3IUYHBIC CITOCOOBI TeTUIOTIEpEIayun;

* OIHKCHIBATh H3YYEHHBIE CBOMCTBA TEJN M TEIUJIOBBIE SBJICHUS, HMCIHOJIb3Ys (PU3MUYECKHE BEIWYMHBI: KOJUYECTBO
TEIJIOTHI, BHYTPEHHSISI HEPTUsi, TEMIlepaTypa, yAelbHas TEIJIOEMKOCTh BEIIECTBA, yAeNbHAas TEIUIOTa IUIABJICHUS U
napooOpa3oBaHusl, yaelbHasg TEIIOTa CrOpaHus TOIUIMBA, KOADPUIIMEHT MOJE3HOrO JACHCTBUS TEIUIOBOTO JBUTATEINS;
IIPU ONMHUCAHWUW TPABWIBHO TPAKTOBATHh (PM3MUECKHI CMBICT HCIOJB3YEMbIX BEIMYMUH, MX O0O03HAUEHUS W €IIUHMUIIBI
W3MEPEHHUsI, HAXOIUTh (DOPMYJIBI, CBSA3BIBAIOIINE TaHHYIO (DU3UYECKYIO BETUYNHY CIIPYTUMH BEIIMYNHAMU;

* QaHAM3UPOBATh CBOMCTBA TEJI, TEIJIOBBIC SIBJICHUS M MPOIIECCHI, UCIIONB3YS 3aKOH COXPAHEHUS IHEPTUU; Pa3InydaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTHUECKOE BBIPAXKECHHUE;

* pa3nmu4yaTh OCHOBHBIE IPU3HAKH MOJIEICH CTPOSHUS Ta30B, JKUIKOCTECH U TBEPIABIXTEN,

* pemath 3a7a4M, WCIOJB3YysS 3aKOH COXPAaHCHHSI JHEPTUU B TEIUIOBBIX MpoIeccax, (OPMYJIbI, CBS3LIBAIOIINE
bu3ndeckue BETUYUHBI (KOJUYECTBO TEIUIOTHI, BHYTPEHHSISI DSHEPTHs, TEMIepaTypa, VAelbHas TEIIOEMKOCTh
BEIECTBA, y/ebHAs TeIUIOTA IUIABJICHUS W TapooOpa3oBaHUs, yAECHbHAS TETUIOTAa CTOpPaHUsS TOILTHMBA, KOA(DHUITMEHT
MOJIE3HOTO JIEUCTBUSI TEIJIOBOTO JIBUTATENs): HA OCHOBE aHaM3a yCJIOBUS 3a/1a4d BBIACIATH (PU3MUECKUE BEJIMUYUHBI U
bopMyIbl, HEOOXOAUMBIE JJIsIe€ PEIlIeHUs, U IPOBOAUTH PACUETHI.

BolnycKkHUK noayuum 603MONCHOCHb HAYYUMbCA!

* UCNONL308AMb 3HAHUSL O MEeNao8blX SGNeHUSX 6 NOBCEOHEeBHOU MHCU3HU Oni obecneyeHus 0e30nacHocmu npu
obpaweHuyu ¢ npubopamu U MexHu4ecKuUMuU YCmpoucmeamu, Oas COXPAHEeHUs. 300P06bsi U COONIOeHUsT HOPM



9KON02UYECKO20 NOBeOeHUsl 6 OKpyxcaloweu cpeoe;, NpPUGOOUMb NPUMEPbl IKONO0SUYECKUX NOCIe0CmBUll pabomol
ogueamereti sHympentezo ceopanus ([BC), mennoswvix u 2uoposnekmpocmanyuii;

* NpU8OOUMb NPUMEPDL NPAKMUYECKO20 UCHONb308AHUSL PUIUYECKUX 3HAHUL O MENT0BbIX S8NIeHUSX,

* pasiuyams epaHuybl NPUMEHUMOCU QU3ULECKUX 3AKOHO8, NOHUMAmMb 6Ce0Owull Xxapakmep @QyHOaMeHmaibHbIX
@usuueckux 3aKOH08 (3aKOH COXPAHEeHUs IHEPSUU 8 MENTIOBbIX NPOYECCax) U 02PAHUYEHHOCHb UCNOIb30BAHUSL YACTIHBIX
3AKOHO8;

* npuémam NOuUcKa u oOpmyauUpo8KU 0OKA3ameIbCme BblOSUHYMbBIX SUNOMe3 U Meopemuyeckux 61860008 HA OCHOBE
IMAIUPUYECKU YCIMAHOBNEHHbIX (DaAKMO8,

* HAX0O0UMb A0EK8AMHYI0 NPEOSIONCEHHOU 3a0aye QUUYECKYI0 MOOeNb, pa3peulams npodiemy HA OCHO8E UMEUUXCS
BHAHUU O MENJI0BbIX AGNEHUAX C UCNOAb30GAHUEM MAMEMAMU4ecKo20 annapama u OYeHU8ams peanrbHOCHb
HOJIYYeHHO20 3HAUeHUsl PU3UYEeCKOU 8eNUYUHDL.

JJIeKTPUYeCKHe U MATHUTHBIE SIBJICHUSA

DNEeKTpUYECKUE ABJICHUSI MarHuTHbIE SIBJIEHUS DJIEKTPOMArHUTHbIE KOJeOaHusi U BOJIHBI ONTUYECKUE SIBJICHUS
OnekTpusanus Tesl. ODJEeKTpUudeckuil 3apsa. [[Ba Buaa siexkTpuueckux 3apsaoB. B3anmopaeicTBue 3aps0B. 3aKOH
COXPAaHEHUS AIEKTPUYECKOTO 3apsia.

DnekTpuyeckoe mnojue. JIeHcTBUE AIEKTPUUYECKOro IO Ha dJIEKTpUYecKue 3apsabl. [[pOBOAHMKH, NUAIIEKTPUKUA U
MOJIYTIPOBOJHUKH.

[IocTOSIHHBIN 3NEKTPUYECKU TOK. VICTOYHHMKM TOCTOSIHHOTO TOKa. JlelcTBUs 3nekTpuueckoro Ttoka. Cuia Toka.
Hanpspkenue. DieKTpu4ecKkoe COMPOTUBIIEHUE. DIEKTpUYecKas Lenb. 3akoH OMa i y4acTKa 3JIEKTPUUYECKOU LENU.
[locnenoBarensHOE M MapauIeIbHOE COENMHEHUS MPOBOJHUKOB. PaboTa M MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna. Hocurenn anekTpudecKux 3apsi0B B METAJUIAX.

OnbeiT Opcrena. MarnuTHoe mojie TOKa. B3aummonelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJie 3eMiu.
OnekTpoMarHuT. JIecTBME MArHUTHOrO TOJISI Ha MPOBOJHHUK ¢ TokoMm. Cuia Awmmepa. ONEKTpOABUTATENb.
DJIEKTPOMAarHuTHOE petie. DnekrpomarautHas nHaykuusa. Oneitel @apanes. [Ipasuno Jlenua.Onexkrporeneparop.
[Tepemennsriii Tok. Tpanchopmarop. [lepenaya snekTpuueckoil IJHEPTUM HAPACCTOSTHUE.

DNEeKTpOMarHuTHbIE KOJeOaHWs. OJNEKTPOMATHUTHBIE BOJHBI M HX CBOHcCTBA. CKOpPOCTh pacrnpoCTpaHEHUs



AIIEKTPOMArHUTHBIX BOJIH. [[pUHITUIIBI paIMOCBA3H U TEJIEBUIACHUS.

CBeT - JIEKTPOMArHWTHas BOJHA. BAusHUE 3I€KTPOMArHUTHBIX U3JIy4€HUI HA)KUBBIE OPTaHU3MBI.

[IpssMmonuHeitHoe pacnpocTpaHeHue cBera. OTpakeHHE W MPEIOMJIEHUE CBETa. 3aKOH OTpakeHHs cBera. [limockoe
3epkaino. JIunza. @okycHoe paccTosiHuE JUH3bL. OnTrUdecKas cuiia JIUH3bl. ['1a3 kak ontuyeckas cucrteMa. OnTuyeckue
npubopsl. Jlucnepcus cBeta.

JemoncTpanuu (¢ wucmoab3oBaHueM obOopyaoBanusi «Touka pocTay)

OnekTpuzauus Ten. JlBa poaa 3JIEKTPUYECKHX 3apsIoB. YCTPONCTBO U JIEUCTBUE ANEKTPOCKOMNa. [IpoBOAHUKHN U
W30JIATOPBI. DJIEKTpU3alus 4epe3 BiausHHE [lepeHoc anekTpuyeckoro 3apsaa C OOHOTO Telna Ha ApYyroe 3aKoH
COXpaHEHUs ANEKTPUUECKOro 3apsaa. MIcTouHuMKH MocTostHHOro Toka. CocTaBiieHHE AIeKTpuUeckoil nenu. 3mepenue
CHUJIBI TOKA aMIIEPMETPOM.

Habmroienne mocTosiHCTBA CHJTBI TOKA HA Pa3HBIX yYacTKaX HEPa3BETBICHHOWAIEKTPUYECKOM LIETH.

N3mepenne cunbl TOKa B Pa3BETBICHHOW JJIEKTPUYECKOM Lenu. M3MepeHneHanpsyKeHHs! BOJIbTMETPOM.

N3ydenune 3aBUCUMOCTH AJIEKTPUYECKOTO COITPOTUBIIEHUSI IPOBOJIHUKA OT €TO JUIMHBI, IIJIOIIAA NONIEPEYHOTO CEYEHNUS
¥ MaTepuaa. Y 1eapHoe conpoTusieHue.Peocrar n MarasuH COnpoTUBIIECHUN.

N3MepeHne HampsKeHUM B MOCIENOBATENIBHOM AIEKTPUUYECKON IEnH. 3aBUCUMOCTb CHJIbI TOKA OT HANpsIKEHUsI Ha
Y4aCTKe dJeKTpruueckom uenu. OnslT IpcTeaa. MarHuTHOE MoJie TOKa.

JlelicTBME MAarHUTHOTO MOJI HA MPOBOJHUK C TOKOM. Y CTPOMCTBO AJIEKTPOABUTATENS. DIEKTPOMArHUTHAS WHIYKIIUS.
[TpaBuno Jlenua. CaMOUMHIYKIIUSL.

[Tony4yeHne nepeMEeHHOT0 TOKA MPY BPAILIEHUH BUTKA B MATHUTHOM T0JIE. Y CTPOMCTBO F'€HEPATOpa MOCTOSIHHOTO TOKA.
YcTpoiicTBO reHepaTopa MepeMEeHHOT0 TOKa. Y CTpOMCTBO TpaHchopmaTopa.

[lepenaua 3neKTpUUECKON SHEPTUH. DJIEKTPOMArHUTHBIE KOJIeOaHuUs.

CBoOIICTBA AIEKTPOMArHUTHBIX BOJIH.

[Mpunaimn neiicTBus MUKpodoHa U TpoMKOToBOpUTess. [ [puHIIUTIBI paanOCBS3H.

Hcrounuku ceera.

[IpsiMonuHEITHOE pacpOCTpaHEHUE CBETA.3aKOH OTPAKEHUSI CBETA.

N3obpaxkenne B uiockoM 3epkaie.[Ipenomienue cBera.



Xon nyuei B coOuparonieit inH3e. X0/ Iyueld B pacCenBaroIIei JIUH3e.

[Tonyuenue n300paxeHnid ¢ MTOMOILBIO JIHH3.

[TpuHLIMN AeCTBUS MPOEKIMOHHOTO annapaTa U (poroanmnapara.Mopens riasa.

Jucnepcus 6enoro cBera.

[Tonyuenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX I[BETOB.

JlaGopaTopHbie paGoThl M ONBIThI (¢ Hcnojdb30BaHueM oOopynoBanusi «Touka pocra») HaGmrogenue
ANEKTPUYECKOT0 B3auMoiercTBus Ten COopKa 3JEKTPUUECKOM e U U3MEPEHHE CUJIbl TOKA U HAIPSKEHUS.
HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa B IPOBOJAHHMKE OT HANpPSOKEHUS HA €ro KOHIAX HpPH IOCTOSHHOM
CONPOTUBIICHUHU.

HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA B AJIEKTPUYECKON LIETTH OT CONPOTUBIIEHUSANPU NOCTOSTHHOM HaIPSKEHUU.
M3y4yenune nocieq0BaTeNbHOTO COEAUHEHUS TPOBOAHUKOBI3yueHne napamieasHoro

COCIMHEHMSI IPOBOJHUKOB

M3mepenne conpoTUBIICHNE IIPY TIOMOIIM aMIIEpMETpa U BOJIBTMETPA.

N3yuyeHne 3aBUCHUMOCTH 3IEKTPUUYECKOTO CONPOTUBIIEHNS MPOBOAHUKA OT €ro JJIMHBI, IUION[AJH TONEPEYHOr0 CEYEHUS
U MaTepuana. YAenpHOe CcompoTHBiIeHHE. V3mMepeHue paboTbl M MOIIHOCTH DSJIEKTPUYECKOro Toka. W3yueHue
B3aMMOJIEUCTBUS IOCTOSIHHBIX MarHUTOB.

HccnenoBanre MarHUTHOTO ITOJISL IPSIMOTO IPOBOJIHMKA U KaTyLIKU ¢ TOKOM. MccienoBanne siBIIeHHs] HAMarHUYMBAHMS
xene3a. M3ydeHuwe mNpuHUMIIA JEUCTBUSA DJIEKTPOMAarHUTHOro pene. M3ydeHue neWcTBUS MarHUTHOIO IOJIL Ha
IIPOBOJHUK C TOKOM. M3ydeHue npuHOMIA IEWCTBHS DJeKTpoaBuUrareissd. M3ydeHue SBIEHUS DIIEKTPOMAarHUTHOU
UHAYKIMU. M3ydeHne npuHLuna aeicTeus TpaHcgopmaTopa. M3ydeHue siBieHus pacipoCTpaHEHMsI CBETA.
HccnenoBanue 3aBUCUMOCTH yrila OTPaXeHUs OT yrjla majeHus cBera. M3ydyeHune cBOWCTB M300pakeHUS B IMJIOCKOM
3epkane. MccrnenoBanue 3aBUCHMOCTH YIJIa MPEJIOMIICHHSI OT yIJia majeHus cBera. Mizmepenue (GOKyCHOTO pacCTOSHUS
cobupatomer nuH3bL. [lomydeHne n300pakeHnii ¢ MOMOIIBI0 coOuparomieit a3l Habmonenre siBjaeHUs JUCTIEPCHH
CBeTA.

BrInyckHMK Hay4duTes:



® pacCiio3HaBaTb JJICKTPOMAIHUTHLBIC SABJICHHA U 00BACHATHL Ha OCHOBE HMCIOIMINXCA 3HAHUM OCHOBHBIC CBOMCTBA WU
YCIIOBUA MPOTCKAHUA ITHUX HBHGHHﬁZBHeKTpHSaHHH TCII, BBaHMOHeﬁCTBHC 3apAa10B, HArpCBaHUC IMMPOBOJHHKA C TOKOM,
BBaHMOHeﬁCTBHe MAardivToB, JJICKTPOMAIrHWUTHAsA HWHIAYKIWA, HGIZCTBHC MAriuTHOroO 1moJis1 Ha IPOBOJHHUK C TOKOM,
HpHMOHHHeﬁHOC pacupoCTpaHCHUC CBCTA, OTPAKCHUCH IIPCIIOMIICHUC CBCTA, JUCIICPCHA CBCTA,

* ONKUCHIBATh M3yYEHHBIE CBOWCTBA TEJI M DJJIEKTPOMATHUTHBIC SIBICHUS, HCIOJB3yS (U3MUECKUE BEITMYHUHBI:
DIIEKTPUYECKUI 3apsi, CHJIa TOKa, OJIIEKTPUYECKOE HAMpsHKEHUE, JIIEKTPUYECKOE COIMPOTUBICHUE, YIEIbHOE
COTPOTHBIIEHUE BEIECTBA, PabOTa TOKAa, MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHME M ONTHYECKas CHJIa JIMH3bI, TpU
OMMCAaHWW TPABUJIBHO TPAKTOBATh (PU3UYECKHI CMBICIT HCIIOJIB3YEMbIX BEIHYWH, WX OOO3HAYCHHS] W €IUHUIIBI
WU3MEPEHHUS;, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIMYUHY C APYTUMH BEIHYUHAMH,

* aHAJIM3WPOBATH CBOWCTBA TEJ, DJIEKTPOMATrHUTHBIC SIBICHUS W TPOIIECCHI, UCMONB3Ysl (U3MUECKUE 3aKOHBI: 3aKOH
COXpPaHEHHUS IEKTPUUECKOro 3apsina, 3akoH Oma Il ydacTka 1enu, 3akoH Jkoyns—IJIeHia, 3akoH IpsIMOJTMHEHHOTO
pacipoCTpaHEeHUs] CBETa, 3aKOH OTPAKEHHUS CBETA, 3aKOH TMPEJIOMIICHHS CBETa; MPH ATOM pas3iU4aTh CIOBECHYIO
(bOpMyYITMPOBKY 3aKOHA U €T0 MAaTEMAaTUYECKOE BBIPAKEHNUE;

* pemaTh 3aJa4d, UCIONb3ysd (PU3MdYecKue 3akoHbI (3akoH Oma ans ydactka 1enw, 3akoH Jlxoyns—IJlenma, 3akoH
NPSIMOJIMHEHHOTO PAcCIpOCTpaHEHUsI CBETa, 3aKOH OTPAKECHHS CBETa, 3aKOH MPEIOMIICHHsS CBeTa) M (HOpMYIHI,
CBSI3BIBANOIINE (PU3UYECKUE BEIWYMHBI (CHJIA TOKA, JJICKTPUUYECKOE HAMpPsDKEHUE, SJICKTPUUYECKOE COMPOTHBIICHHUE,
yIIeTbHOE COMPOTHBIICHUE BEIIECTBa, padoTa TOKA, MOITHOCTHTOKA, (DOKYCHOE PACCTOSIHUE M ONITUYECKask CHJIa JTUH3HI,
dopMynbl  pacdéra IIIEKTPUYECKOTO COTMPOTHBIICHUS TIPH IMOCIEIOBATEIFHOM U TapajUIeTbHOM COCIUHEHUU
IIPOBOJTHUKOB); HA OCHOBE aHAJIM3a YCIOBUS 3a7a9M BHIICIATH (U3UUECKUE BETMUMHBI U (DOPMYJITBI, HEOOXOIUMBIE IJIS
e€ peleHus, ¥ TPOBOAUTHPACUETHI.

BoinyckHux noayuum 03MOHNCHOCMb HAYUUMbCA:

* UCNOIBL308AMb 3HAHUSL 00 INEKMPOMACHUMHBIX ABIECHUAX 8 NOBCEOHEBHOU JHCU3HU Ol obecnedenuss 6e30nacHocmu
npu odpaweHuu ¢ npudoOpamMu U MexHuUdeCKuMu YCmpoucmeamu, Ojisi COXPAHEeHUs: 300p08bsi U COON0OeHUs HOPM
9KOJI02UYECKO20 NOBEOCHUSL 8 OKPYHCaloweli cpeoe;

* NpUBOOUMb NPUMEPDL NPAKMUYECKO20 UCHONb308AHUSL PUIUYECKUX 3HAHUL O DTIeKMPOMASHUMHBIX A68NEHUSAX,



* pasiuyams 2paHuybl NPUMEHUMOCU QU3ULECKUX 3AKOHO8, NOHUMAmMb 6Ce0Owull xapakmep @QyHOaMeHmaibHbIX
3aKOHO8 (3aKOH COXPAHEHUsl INeKMPUUecKo20 3apaoa) U 02PaHU4YeHHOCMb UCHONb308AHUS YACMHBIX 3AKOHO8 (3AKOH
Oma ons yuacmrka yenu, 3axoH [coyna—/lenya u op.),

*  Npuémam nocmpoenus Quauyeckux mooenetll, NOUCKa U GOpMYIUpoSKU O0KA3AMENbCME BbIOBUHYMbIX 2UNOme3 U
meopemuyecKux bl80008 HA OCHOBEIMNUPUYECKU YCMAHOBLEHHbIX PaKmos;

* HAXOOUMb A0EK8AMHYIO NPEOIOINCEHHOU 3a0ayie u3UYecKyro MOOeb, Pa3peuanms npooaiemy Ha OCHO8e UMEUUXCS
3HAHUL 00 INEeKMPOMASHUMHBIX ABLEHUAX C UCNONb308AHUEM MAMEMAMUYECKOo20 annapama u OyeHu8ams pedibHOCmb
HOJIYYEHHO20 3HAUeHUsl PU3UUeCKOU 6eNUYUHDL.

KBaHToBbIE sIBJICHUS

Omneitel Pesepdopma. [lnanerapuas monens aroma. JlmHeiyaTele onTudeckuecnekTpsl. [lormomenne n ucmyckanue
CBETAa aTOMaMHU.

CocTtaB aTOMHOTO sijpa. 3apsI0BOE U MaCCOBOE YUCIIA.

SnepHble cuibl. DHEPrUs CBA3U aTOMHBIX sifiep. PannoaktuBHOCTh. Anb(da-, 6eTa -1 raMMa-u3inydeHusi. Metozsl
PETUCTPALINY AICPHBIX U3TyYCHUN.

Anepuble peakuuu. Jlenenue u cuntes anep. Mcrounuku sneprun CosiHLA U 3BE3/. S 1epHas SHEpreTuka.

Jlozumetrpusi. BiusHue paanoakTUBHBIX W3IYYECHUHW HaA JKUBBIC OPTaHU3MbBL IDKOJIOTHYECKUE TIPOOIEMBI PAOOTHI
aTOMHBIX 3JIEKTPOCTAHLIUH.

Hemonctpannn Mogens onbita Pezepdopaa. Habmonenue tpekoB yactuil Bkamepe BunbcoHa. Y CTpONUCTBO U

JICHCTBUE CYCTUYMKA NOHU3UPYIOIIUX YaCTHII.
Ha6ODaTODHBIC Da6OTBI H OIIBITHI Ha6JII-O,Z[CHI/IC JIMHEHYAThIX CIICKTPOB I/ISJIy‘ICHI/I}I.HBMCpCHI/IC C€CTCCTBCHHOI'O

PaAMOAKTUBHOTO (hOHA JOZUMETPOM.

BrinyckHUK HAayuuTCA:

* pacro3HaBaTh KBAHTOBBIE SIBIICHUS M OOBSACHATH HA OCHOBE MMEIOLIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCIOBUS
MPOTEKaHUS TUX SIBJICHUM: €CTECTBEHHAsI U UCKYCCTBEHHAs! paJIMOAKTUBHOCTh, BOSHUKHOBEHHUE JINHEMUATOTO CHEKTpa
U3ITy4EHHUS;

* OMKCHIBATh U3YUEHHBIE KBAHTOBBIE SABJICHUSI, UCTIOJb3Ysl (PU3MUECKUE BETMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,



JUTMHA BOJHBI M 4YACTOTa CBETa, MEPHOJ] MOoJypacrnaaa; MpU OMUCAHWHM TPAaBHIBLHO TPAKTOBaTh (PU3MUECKHA CMBICT
WCITOJIb3YEMBIX BEJTUYHMH, UX OOO3HAUCHWS W EIWHUIIBI M3MEPEHUS; YKa3biBaTh (OPMYJIbI, CBS3BIBAIONINEC JAHHYIO
(GU3UYECKYI0 BEIMYHUHY C APYTUMH BEIMYMHAMHY, BBIYUCIISITH 3HAYCHUE (PU3HMUECKON BEITNIUHBI,

* AHAJM3UPOBATh KBAHTOBBIC SIBJICHUS, MCIOB3Ys (DU3NYECKUE 3aKOHBI M TMOCTYJIATHI: 3aKOH COXPAHCHUS JYHEPTHH,
3aKOH COXPaHECHHsS SJIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXpPaHEHHUS MacCOBOTO YHCIA, 3aKOHOMEPHOCTH H3IYYCHHS U
TIOTJIONICHHSI CBETa aTOMOM;

* pa3UyaTh OCHOBHBIEC IPU3HAKY IIJIAHETAPHOU MOJIEH aTOMa, HyKJIOHHON MOJIETHAaTOMHOTO SI/Ipa;

* IPUBOJIUTH MPUMEPHI MPOSBICHUS B MIPUPOJIE U MPAKTUYSCKOTO HCIIOJIb30BAHUAPATNOAKTUBHOCTH, SICPHBIX U
TEPMOSIEPHBIX PEAKIUH, TUHEUYATBIX CIIEKTPOB. BulnyCKHUK RO YU 803MONCHOCIL HAYUUMBCAL:

* UCNOIL308AMb NOJIYYEHHbIE 3HAHUS 8 NOBCEOHEBHOU JHCUHU NPU 00paueHuy ¢ npubopamu (CHemyux UOHUUPYIOUUX
yacmuy, 003umemp), Ol COXPAHEHUsT 300P08bsl U COONIOOEHUS. HOPM IKOJ02UHECKO20 NO0BEeOeHUsl 8 OKpYcaroujell
cpeoe;

* COOMHOCUMb IHEP2UIO C8A3U AMOMHBIX s0ep € 0eeKmom MAcCol,

*  NpUBOOUMb NpUMEPbL GIUAHUSL PAOUOAKMUBHBIX UTYUEHUl HA JHCUBbIE OP2AHUBMbI, NOHUMAMb NPUHYUN OeUCMBEUs.
dosumempa;

® NOHUMAMb JKoJjlocuvecKue I’lp06JZ€]l/lbl, B6O3HUKAWUE npu UCNnOI1b306aAHUU AMOMHbBIX aﬂekmpocmauuuﬁ, u nymu
peerHus omux I’lp06fle]l/l, nepcnekmuesbl UCnojlb3068AHUA YNPABIAEMOCO mepMOﬂOepHozo curmesd.

Crtpoenue u 3BosI0nuA BeestieHHOM

['eonienTpryeckas u reauoneHTpUYecKast CUCTeMbl Mupa. Pusndeckast mpupoaa HeOecHbIX Tea COTHEYHONW CHCTEMBI.
[Ipoucxoxaenne Conneunor Cucrtembl. @uznueckas npupona Comnnua u 3Be3d. Crpoenue BceeneHHoil. DBomonus
Bcenennon. JleMoHCTpanyu

ACTpoHOMUYECKUE HAOTIOICHUSI.

3HAKOMCTBO C CO3BE3IMSAMU M HAOJIOJIEHWE CYTOYHOTO BpallleHHus 3Be3aHoro Heba. Habmrogenue nsrokeHus JIyHbi,
CoJHIIa ¥ IIJTaHET OTHOCUTEIBLHO 3BE3]I.
BrinmyckHUK HAydHUTCS:



* pa3nUYaTh OCHOBHBIC MPU3HAKA CYTOYHOTO BpamieHwus 3BE3MHOTO HeOa, nBmwkeHus JIyael, ConmHIa W IUIaHET
OTHOCHUTEIBHO 3BE3/I;

* IOHUMATh PA3INYUS MEXKIY TEeIHOINEHTPUYECKONM W TEOICHTPUUYECKOW CHUCTEeMaMu MUpa. BwinyckHux noayuum
B03MOINCHOCTb HAYYUMbCSL:

*  YKasvleamv obwue CceOUCMEd U OMIUYUSL NIAHEM 3eMHOU 2PYNnbl U NiaHem-2ueanmos;, maivix mei ConneuHou
cucmemvl U OOILUIUX NIAHeN, NOIb308AMbCA KAPMOU 36E30H020 Heba npu HAbIIOOEHUsX 36630H020 Heba;

* PA3IUYaAmMb OCHOBHblE XAPAKMEPUCMUKU 36E30 (pasmep, usem, memnepamypa), COOMHOCUMb ysem 36e30bl C eé
memnepamypou,

* paziuuams eunomeswvl 0 npoucxodicoerHuu ConHeuHOU cucmemsi.

7 kaacc (68 yacos, 2 yaca B HeJleJ10)

BBenenue (4 4)
Uro mzyuaet ¢pusnka. Ousnyeckue sienns. Habmoaenus, onbITel, n3MmepeHus. @u3nka u TEXHUKA.
JlaGopaTopHbie padoThbI:
1. OmnpeneneHue EeHbI JEICHUS U3MEPUTEIBHOTO IIMJIMHIPA (C UCMONIb30BaHUEM 000pynoBaHus «Touka poctay).
IlepBoHaua/ibHbIE CBEJEeHUS O CTPOEHNH BelecTBa (6 1)
Monexynbl u atombl. [{uddysus. [[Bmwkenne monekyin. CBs3b TeMIIEpaTyphl Te€lla COCKOPOCTHIO IBIXKEHUS €T0 MOJICKYJ.
[IpuTsxkeHne u OTTaIKMBAHUE MOJICKYJ. Pa3nuaHbie COCTOSIHHS BEIIECTBA U MX O0BSICHEHNE Ha OCHOBE MOJIEKYJISIPHO -
KMHETUYECKUX MPEJICTABICHUM.
JlaGopaTopHbie padoThbI:
2. N3mepenne pa3mepoB MajbixX Tl (C UCMOIb30BaHUEM 000pymoBanus « Touka pocTtay)
B3aumopaeicrue Tea (21 4)
Mexannueckoe npuxeHue. PaBnomepHoe nerxeHue. CKOpoCTh.
Nuepuus. Bzanmopeiicteue ten. Mnepuusa. Macca tena. MI3mepenue Maccel Tena crioMolbo BecoB. [OTHOCTH
BEILIECTBA.
SABnenue tarorenus. Cuna tspkectu. Cuna, Bo3HUKaromas npu aegopmanuu. Bec.Csizb MEXy CUIION TSKECTH U



MAaCCOMU.

VYmpyras agedopmanus tena. 3akon ['yka.

Huuamometp. I'paduueckoe mzobpaxkenue cuibl. CrokeHUE CHII, ACHCTBYIOIIMXIIO OHOM MPSIMOA.

Tpenue. Cuna Tpenus. TpeHne cKobXeHUs, KaueHus1, Nokos. [loammnamnku.

JlaGopaTopHblie padoThI:

3. U3mepenne macchl Tesna Ha Becax (C MCMOib30BaHUEM 000pynoBaHus «ToukapocTay)

4. Nzmepenue o0beMa Tena (C HCTob30BaHreM 00opynoBanus « Touka pocTay).

5. U3mepeHue mIOTHOCTH TBEPJAOTO Teja (C HMCHOJb30BaHHEM OOOpYAOBAHUS

«Touxka poctay).

6. I'panyupoBanue TOpyXUHBI U W3MEPEHHE CHUJIBI C TOMOIIBIO JUHAMOMETpPA (C UCIOJIB30BAaHUEM OOOPYIOBAHUS
«Touka pocrtay).

JlaBJieHMe TBePABIX TeJ, JKMAKOCTEel 1 ra3oB (23 1)

JaBnenue. /lapnenue tBepabix Tei. JaBienue raza. O0bsicCHEHUE TaBJICHMS ra3a HAOCHOBE MOJIEKYIISIPHO -
KMHETUYECKUX MpeacTaBieHuil. 3akoH [lackans.

HaBnenue B kuakocty u  raze. CooOmaromuecs cocyabl.  [Imio3bi.

['mapaBanueckumnpecc.

Atmocdeproe nasnenue. OnbiT Toppuuennu. bapomerp-anepounn. M3amenennearmocdepHoro qaBaeHus ¢ BHICOTOIA.
Manowmetpsl. Hacoc.

ApxuMenoBa cwia. YcinoBud — IUIaBaHuUA — Tel.  BonaHeli  Tpancnopt.Bo3zayxoruiaBaHue.
JlabopaTtopHbie padoThI:

7. VI3MepeHre BBITAIKUBAIOIIECH CHUJIbI, JEUCTBYIOIIEH Ha NOTPY>KEHHOE B JKHMJIKOCTb TelO (C HCIOJIb30BAHUEM
obopynoBanus «Touka poctay).

8. BrisicHeHue yCJIOBUH TJIaBaHUS TeN B KUJIKOCTU (c wcmonmp30BaHWEM  OO0OPYHAOBAHHS
«Touka pocrtay).

PaGora n momHocTh. JHeprusi(13 u)

Pabora cuibl, ACHCTBYIOMIEW MO HampaBiICHUIO JABWXKEHUs Tesa. MomrHocTh. IIpocTeie MexaHU3MBI. Y CIIOBHE



paBHOBecus pplyara. MomMeHT cuiibl. PaBHOBEcHE Tel ¢ 3aKpeIuieHHON OChI0 BpalleHns. Buabl paBHOBecCHSI.
PaBenctBO paboT mpu ucnonb3oBaHu MexaHu3MoB. Koadduument nonesnoroaeiicTpus.

[loreHumnanbHasg »HHEPrus NOAHATOTO TeENa, CKATOW IpyKUHbl. KuHernueckas »sHeprus IBHKYLIErocs Tena.
[IpeBpaiiienre 0AHOTO BUJa MEXAaHUYECKOM SHEPTUU BIPYTroi. DHEprus peK U BeTpa.

JlaGopaTopHbie padoThbI:

9. BolsicHeHue ycOBHUS paBHOBECHs pbluara (C HCIOJIb30BaHHEM O0OpYAOBaHUS

«Touka poctay).

10. Hsmepenue KIIJ[ mpu mombeMe Tena Mo HAKIOHHOW IUIOCKOCTH (C HCIONb30BaHWEeM 00OopymoBaHus «Touka
pocTay).

Pe3epBHOe Bpems - (24).

Yuamuecs 10JKHbI YMETh:

- JlaBaTh OIpEJEJICHUE TMOHATHUN: (PU3MKa, TEJO, BEIIECTBO, MATepus, BEIWYMHA, HAOJIOJEHHE, ONBIT, W3MEPEHHUE,
NOTPENIHOCTb, €IMHULIBI U3MEPEHMS], U3MEPUTEIbHBIE TPUOOPHI, 1IEHA JIEJICHUS, SKCIIEPUMEHTAIIbHbIE U TEOPETUUECKHE
METOAbl MU3Y4YEHUSI MPUPOJBI, aTOM, MOJIEKYJIa, KaWUIIP, MEXaHUYECKOE JBUKEHUE, TPACKTOpPHUs, CUCTEMA OTCUETA,
rpaduk IBUKEHUS, UHEPTHOCTh, B3AUMOJICHCTBUE TEN, MIPOCThIE MEXaHU3MbL;, AU(Py3usi, CMaYUBaHUE, HECMAaUUBAHHE,
MHEPLIUS, HEBECOMOCTb, EPErpy3Ku, CBOOOIHOE Ma/IeHuE, MIIaBaHuUE;

- JaBaTh ompeneieHue (U3MUECKUM BEIMYMHAM: CKOPOCTh, MyTh, Macca, IJIOTHOCTb, CHJA, CHJIa TSDKECTH, CHIIA
yIPYTrOCTH, CHJIa TPEHUs, BeC Tena, KOdIPPHUIMEHT TpeHus, Kod)PHUIMEHT KeCTKOCTH, JaBJICHHUE, apXHMEI0Ba CUJa,
paboTa, MexaHHUYECKas SHEPTUs, MOTEHIMAIbHAS YHEPT s, KHHETUYecKas sHeprusi,MoiHocTh, KI1/I, MOMeHT cubr;

- ONpPENENATh LEHY JACJICHUs U MOTPEUIHOCTh Nprubopa;

- IPABWJIBHO MOJIb30BATHCS MEH3YPKOMU, IMHEUKOM;

- U3MEPATH 00BEM TeJIa C MOMOLIBI0 MEH3YPKH;

- PUBOJUTH MIPUMEPHI PU3UUECKUX SBJICHUN, (PU3UUECKOTO TeJla BEIIECTBA;

- popMynupoBaTh OCHOBHbIE ToJI0KeHUsI MKT;

- pelIaTh KAYECTBEHHBIE 3a]a4H 110 TEME;



- TI0 TabIHIIaM HAaXOIUTh TEMIIEPATYPY MEPEX0/1a BEMIECTBA U3 OJHOTO arperaTHOTOCOCTOSIHUS B

ApPYTOE;

- TPUBOAUTH NPUMEPHl CMAYMBAKIIMX W HECMAYMBAIOIIMX KUJAKOCTEHN;UCIIOJIb30BAHUS KAUUISIPHOCTH,
BEIIIECTBA B Pa3JIMYHBIX arperaTHbIX COCTOSTHUSX;

- HKCIIEPUMEHTAJILHO ONPEEIIATh pa3MEPhl MAJIBIX TEJL.

- 3aMUCBIBATh (POPMYIIBI CKOPOCTH, ITyTH, BDEMEHH JBUKEHUS, INIOTHOCTH, MACChI HOObEMa TeJia; paBHOICHCTBYIOMIEH
CWJIBL; 3aKOHA [ 'yKa; Beca Tela, CHIIbI TSHKECTH;

- IPABWIBHO IOJIb30BATHCS BECAMH, TUHAMOMETPOM;

- UBMEPATH CUITY, MaccCy;

- TI0 YHMCITY PaCKPbITh (PU3HMUECKUN CMBICI CKOPOCTH, TIJIOTHOCTH BEIIECTBA, )KECTKOCTH TeJa;

- NPUBOAUTH NPUMEPHI MATEPUAIBHOM TOYKH, ITOCTYIIATEJIBHOIO JABHXKCHUWS; PA3JIMYHBIX BHUJOB JBHUKCHUS,
MPAKTUYECKOT0 UCIIOIb30BAHUS MHEPIIMHU; BUJOB TPEHUS;, MOAIINITHUKOB;

- (dopmymnupoBaTh 3aKoHbI ['yka, [Tackans, Apxumena, «30J0TO€ MPABUIIO» MEXaHUKH; YCIOBHE PaBHOBECHE phblyara,
3aKOH COXPAHEHUSI DHEPTUH;

- pemath MPOCTEHIIHE 3a7a4i Ha ONpPEJCICHHE IeHBI JeJICHUS MPUOOpa M MOTPENTHOCTH W3MEPEHHUsI, KAYeCTBEHHBIC
3aaud Ha OOBSICHEHHWE SIBJICHWA C TOYKU 3PEHUS CTPOCHHUS BEIIECTBA. HA BBISICHEHWE MPWYWH JBWKCHHS TETa;
pacueTHbIE 3a/]auM Ha 3aKOH ['yKa; 3a/1aun Ha pacyeT CUJI MPUPObl, paCUETHBIC 33J]a4l Ha 3aKOH ApXUMe/a, MjaBaHue
T€J, Ha 3aKOH COOOIIAIONTUXCS COCYIOB, Ha pacueT padoTel, sHeprun, MomntHoctr, KIIJI[, MoMeHTa cui; 3amaun Ha
MIPUMEHEHUE YCJIOBUS PAaBHOBECHUSI pblUara;

- IPaBUJILHO T0JI30BATHCS MPUOOPAMU MAHOMETPOM, OAPOMETPOM;

- OOBSACHATh Ha3HAYEHWE, YCTPOWCTBO M MPHUHITUI JEHCTBHUS OapOMETPOB, MAHOMETPOB, THAPABIMYCCKUX MAIIVH,
HACOCOB U UX MCHOJIb30BAHUE;

- UBMEPATH APXUMEOBY CUITY;

- coOMpaTh OMBITHBIC YCTAHOBKHU JIJISl TIPOBEJICHUS DKCIIEPUMEHTA 10 BBISICHEHHUIO YCIOBHUS paBHOBecus pbryara, KIT/]
HAKJIOHHOM IIJIOCKOCTH;

- IPUBOJIUTH TPUMEPHI TPAKTUUECKOTO MPUMEHEHUS MPOCTHIX MEXAaHU3MOB.



8 ki1acc (68 yacos, 2 yaca B Heae10) TemtoBble siBJIeHUs (25 1)

TernoBoe nBmwxenue. Buyrpenuss sueprus. Pabora u temonepenaya Kak ciocoObl U3BMEHEHHUS] BHYTPEHHEN SHEPIUU
Tena. Buasl Tensonepenayu.
KonuuectBo TemioTel. VYaenbHash TEMIOEMKOCTb. YJelbHas TEIJIoTa CropaHus TomuvBa. [lnaBieHue u
Kpuctajunzanus. TemnepaTypa riaaBjieHus. Y AeibHas TEeIUIOTa TIaBICHUS.
Ucnapenue u koHnencamus. OTHOCUTENbHAS BIAXKHOCTh BO3AyXa U ee uaMepenue. Kunenue. Temrneparypa KUneHusl.
VY aenbHas TemIoTa NapoodopazoBaHusl.
OOBsicCHEHNE U3MEHEHHI arperaTHbIX COCTOSTHUIN BEIECTBA HA OCHOBE MOJIEKYJISIPHO ~-KMHETHUECKHUX MPEACTABICHUM.
[IpeBpaliienust SHEPrur B MEXaHUYECKUX U TETTOBBIX MPOLIECCax.
JIBuratenb BHyTpeHHero cropanusi. [laposas TypOuHa.
JlaGopaTopHblie padoThI:

1 CpaBHEeHHE KOJUYECTB TEIUIOTHI MPU CMEIIMBAHMM BOJBI Pa3HON Temmeparypsl (C HMCHOJIb30BaHUEM

obopynoBanus «Touka poctay).
2 W3MepeHue ynenpHON TETUIOEMKOCTH TBEPOTO Tela (C UCTIob30BaHueM 00opyaoBaHus « Toduka pocTay).

3 U3mepenue BIaKHOCTU BO3/yXa (C MCMOJBb30BaHUEM 000pyaoBaHus « ToukapocTay).

JekTpuUyecKue siBJeHus (26 1) Diextpuzauus Tei. [[Ba poma 3JeKTpUUECKUX 3apsioB. B3anmoaencTBue 3apsioB.
DIEeKTpUYECKOE MOJIE.

JIUCKPETHOCTh  3JEKTPUYECKOTO 3apsaa. ONeKTpoH. CrtpoeHue arToMoB. I[IOCTOSIHHBIM — 3JIEKTPUYECKH  TOK.
l'anbBaHMYecKrnE  3JIEMEHTBl. AKKYMYJSTOPBI. DJIEKTPUYECKasl LEeMb. DJIEKTPUUECKHl TOK B MmeTamiax. Cuia Toka.
AMnepmeTrp. DNEKTpUUYECKOe HamnpspKeHue. BoapTMeTp. DIEeKTpUYecKoe COnmpoTHUBiIeHHE. 3akoH OMa mis ydyacTka
AIEKTPUYECKON LIENU.

Y nenpHOE conpoTuBieHue. Peocrartel. Buabsl coeMHEHNT TPOBOIHUKOB.

PaGota u MOIIHOCTH 3MEKTPUUYECKOro ToKa. KONM4YecTBO TEmIOTHI, BBIACISEMOE MPOBOAHMKOM C TOKOM. CUeTuuk
AIIEKTPUUECKOW »HHepruu. Jlamma HakanuBaHus. OJEKTpOHArpeBaTeibHble MPUOOPHL. PacyeT 3iIeKTposHepruu,



noTpebasieMoil ObITOBBIMU AieKTporipudbopamu. KopoTkoe 3ambikanue. [1naBkue npenoxpaHureny.

JlabopaTopHbie padoThI
4 COopka  BJIEKTPUYECKOM Henu U U3MEpEHHEe CWIbl TOKa (C UCHOJIb30BaHUEM 000PYJI0BaHUS
«Touka pocrtay).
5 W3mepenue HanpspKeHUs HA PAa3IMUHBIX YYacTKax Ienu (C UCIOJIb30BaHUEMOOOpy1oBaHus « Touka pocTay).
6 PerynupoBaHue cuibl TOKa peocTaToM (C UCHOIb30BaHUEM O00OPYAOBAHUS
«Touka pocrtay).
7 W3mepeHue CONPOTUBIEHUS MPOBOJHUKA C TMOMOIIBI0 aMIepMeTrpa M BOJbTMETpa (C MCIOJIb30BAaHUEM
obopynoBanus «Touka poctay).
8 MWsmepenuwe paboTel W MOIIHOCTH  3JIEKTPUYECKOIO  TOKa (c wucnonb3oBaHHEM O0OpPYAOBAHUS
«Touka pocrtay).
JJIeKTPOMATHUTHBIE siBJIeHud (7 4)
MaruutHoe moje TOoKa. DJIEKTPOMAarHUThl W UX NpumeHeHue. [locTosiHHble MarHUThl. MaruuTHoe mnoJie 3eMIu.
JlelicTBME MarHUTHOTO MOJIsi HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATEb.
JlaGopaTopHbie padoThI
9 H3yueHue 2NEKTPUYECKOTO ABUTATENS TOCTOSSHHOTO TOKA.
CgetoBble siBj1eHHs (9 1)
Hcrounuku ceera. [IpsmonnneitHoe pacnpocTpaHeHue cBera. OTpakeHHe cBeTa. 3aKOHbI OTpakeHUs cBeta. [lnockoe
3epkaino. [Iperomienue cera.
JIunzel. @OKYCHOE pAcCTOSIHUE W ONTHYECKas cuia JuH3bL. [locTpoeHne m300pa)keHUil, JaBaeMbIX TOHKOM JMH3OM.
Onrtuueckue npudopsl. JlabopaTopHbiepadoThI:
10 ITonyuenue u300paXkeHU C TMOMOILBIO cOoOMparoliei JHH3bI (C HCModb30BaHUEM oOOoOpyaoBaHusi «Touka
pocTan).

IloBTOpEeHue — 2 u.
Yuammecs: 10/2KHbI YMETh:



- J1aBaTh OIPENEIICHUE MOHSATHM TEIUIOBOE ABHMXKEHHUE, TEIIONEpenayda, TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUYCHHUE,
arperaTHOe COCTOsIHHE, (Pa30BbIM MEPEeXO0Jl. AIMEKTPHUCCKHUI 3apsij, dJICKTPUIECKOE IMOJIe, MPOBOAHUK U JUAJIEKTPUK,
XAMHUYECKUN BJIEMEHT, aTOM W aTOMHOE SIAPO, MPOTOH, HEUTPOH, JIEKTPUUECKAS CUJIA, MOH, BJIEKTPUYECKas LENb U
CX€Ma. MAarHUTHOE I0JIe, MArHUTHBIE CHJIOBBIE JIMHHUH, DJIEKTPOMArHUTHOE IOJE, MOCTOSIHHBIA MAarHAT, MarHUTHBIN
MOJIFOC, TOYEUHBbI HUCTOYHUK CBETA, IOJIe 3pEHUs, aKKOMOJAIus, 3€pKajio, TeHb, 3aTMEHUE, ONTHYECKasi O0Cbh, (OKYC,
ONTUYECKUH IIEHTP, OJIU30PYKOCTh U 1alIbHO30PKOCTh;

- TaBaTh omnpejeneHne PU3nYecKuM BeJTIMYMHAM: BHYTPEHHSISI SHEPIHsl, KOJUYECTBO TEIUIOTHI, YAEIbHAS TEMIOEMKOCTb
BEIECTBA, YCJIbHAS TEMJI0Ta CTOPAHMs TOIUIMBA, YJEIbHAs TEIJIOTa MapooOpa3oBaHusl, y/ieJdbHas TeIIOTa MIaBiIeHUs,
TeMIleparypa, TeMIepaTypa KHWIEHUs, TEMIIeparypa IUIABJICHUS, BJIAXHOCTb, J3JIEKTPUUYECKUU 3apsifl, CUia TOKa,
HaIpsHKEHUE, COMPOTHUBIICHUE, YIETHLHOE COMPOTHUBIICHHE, pad0Ta M MOIIHOCTH TOKa, YIJIbl MAJCHUS, OTPAXKEHUS,
npesioMyeHus1, POKYCHOE PaCCTOSTHUE, ONTUYECKAs CUJIA.

- (popMyIHPOBATH 3aKOH COXPAHEHUS SHEPTUU B TEIJIOBBIX MPOIECCaX;

- pemaTh NPOCTENIINE KAUECTBEHHBIEC U PACUCTHBIE 33/1a4H HA TEIJIOBBIC SIBJICHHUS;

- TI0 YUCITy 1aTh MOHATHE (PU3UUECKOTO CMBICTA TAOJUYHBIX TAHHBIX TEMBI;

- paboTaTh C COOTBETCTBYIOIIMMH TaOIUIIAMU;

- OIPEAENATH LIEHY JICJIIEHUS TEPMOMETPA;

- YMETh MOJIb30BATHCS TEPMOMETPOM, KATOPUMETPOM, IICUXPOMETPOM;

- OOBSCHATH HA3HAYEHUE, YCTPOUCTBO U npuHIun aecteus JABC, ncuxpomerpa;

- IPUBOJIUTH PUMEPHI TPAKTHUECKOTO UCIIOIb30BaHUS 3A4KOHOB KypCa U TETUIOBBIXIBUTATEIICH.

- COCTaBJISITh MMPOCTEUIINE INEKTPUUECKUE LEMH U BEIYEPUUBATH UX CXEMBI;

- UI3MEPSTH CUILY TOKA U HANPSHKEHUE, COMIPOTUBIICHUE;

- TI0JIB30BATHCS PEOCTATOM;

- HAXOAUTh YAEIbHOE COMPOTUBIIEHNE TPOBOAHUKA MO TAOTUIIE;

- OOBSCHATH HAa OCHOBE IOJIOKEHUM BJIEKTPOHHOW TEOPUM BJIEKTPU3ALMIO Tell, CYIHIECTBOBAHUE MPOBOJHUKOB U
JUAJIEKTPUKOB; HArpEeBaHUs TPOBOHUKA SJIEKTPUUECKUM TOKOM; JEHCTBUE AJIEKTPOHArPEeBATENbHBIX IPUOOPOB;
-00BSICHATD ACUCTBUE DICKTPOUZMEPUTENHHBIX IPUOOPOB, IIEKTPOIBUTATEIIS,



- pemarh 3amauu ¢ npuMeHeHweMm 3akoHa Owma, JDkoyms-JIeHiia, 3aKOHOB MOCIEAOBATENIFHOTO W TapaJlICIbHOTO
COEeMHEHUS IPOBOJHUKOB M crenyromumx popmyr: R = pl/S; A=Ult; P=UI; Q=I> Rt;

- (hOpMYIMPOBATH 3aKOHBI MPSIMOJTUHEHHOTO PACIIPOCTPAHEHUS CBETa, OTPAKCHUS HIIPETIOMIICHHSI CBETA,

- IPAKTUYECKH MTPUMEHATH OCHOBHBIC TTOHATHS U 3aKOHBI /ISl 00BSICHEHHMS ACHCTBUsAPOTOANIapaTa, Iiia3a, 04KoB;

- MOJTy4YaTh U300PAKECHUS MTPEAMETA C MIOMOIIBIO JIMH3BI U TJIOCKOTO 3epKaa;

- CTPOUTH U OMHCHIBATh M300pAXKEHUS MPEAMETa B TIJIOCKOM 3€pKaje U B TOHKOWIMH3E;

- pemiaTh KauyeCTBEHHBIE M PACUETHBIC 3a/Ja4d Ha 3aKOHBI OTPAKCHUS CBETA, HAPACUET OMTHYECKOU CHUJIIBI TUH3BI U
OITHUYECKON CUJIBI CUCTEMBI JIUH3.

9 kaacc (1024, 3 yaca B HeeI10)
3aKoHBbI ABUKEHNSI M B3auMo/ieiicTBus TeJ (26 1)
MarepuanbHnas Touka. Cucrema oTcuera.
[Iepememienne. CKOpOCTh NPSAMOJIMHEWHOTO PABHOMEPHOIO IBUKEHHUSI. PABHOYCKOpPEHHOE PSIMOIMHENHOE IBUKEHUE:
MTHOBEHHAsi CKOPOCTh, YCKOPEHUE, IEPEMEILCHHUE.
I'paduky 3aBUCUMOCTH KHHEMATUYECKUX BETUYMH OT BPEMEHHU IIPU PABHOMEPHOM M PaBHOYCKOPEHHOM JIBUKEHUMU.
OTHOCUTENIBHOCTh MEXAHUYECKOTO JIBXKEHUS.
[Tepsbiii 3akoH HptoTtona. MHepumanbHbie cuctembl oTcueTta. Bropon 3akoH Herorona. Tperuit 3akon HeroToHA.
CBoOomHOE TazieHre. 3aKOH BCEMUPHOTO TATOTeHHSI. VICKyCCTBEHHBIE CITyTHUKH 3€MJTH.
Nmnynsce. 3akoH coxpaHeHust umiyibca. Paketsl. JlabopaTopHblie padoThbi:
1. UccnenoBanue paBHOYCKOPEHHOIO JBIKEHHSA 0€3 HAdallbHOM CKOPOCTH (C MCIOJIb30BAHMEM OOOpPYAOBaHUS
«Touka poctay)
2. W3mepeHnue yckopeHusi CBOOOAHOTO MajieHus (C UCIoIb30BaHuEM 000pynoBanus « Touka pocTay).
Mexannveckue KoJied0anus U BOJHbI. 3BYK (10 1)
KonebarensHoe nBuxenue. Konebanus rtpy3a Ha mnpyxuHe. CBoOonnbiekosieOanus. KonebartenpHas
cucreMma. I[lepuon, yactora u amruuryzaa konedanuid. [IpeBpaiienue 3Hepruu npu kojiedaHusgx. 3aTyxaroume



KoJiebaHusi. BeIHYy X IeHHbIeKOJIeOaHMUSI.
Pacnipoctpanenne konebanuii B ynpyrux cpeaax. [lonepednsie 1 mpoaoabHbIEBOHBI. CBSI3b JJIMHBI BOJHBI CO
CKOPOCTBIO €€ pacIpOCTPAHEHUS U IEPUOJIOM.
3ByKOBbI€ BOJIHBI. CKOpOCTH 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA TOHA. JXO.
JlaGopaTopHbie padoThbI:

3. HUccnenoBanue 3aBUCUMOCTH TME€pUOJIa M YaCTOThl CBOOOJHBIX KOJEOaHW MasTHUKAa OT €ro JJIMHBI (C

MCIIOJIh30BaHEM 00opyaoBaHus « Touka pocTay).

JJIeKTPOMATrHUTHBIE siBJeHud (17 1)
OnHOpOIHOE M HEOAHOPOJHOE MArHUTHOE MOJIE.
HampaBnenue Toka u HampaBjieHHE JUHUN €ro MarHuTHOTrO mouis. [IpaBuno OypaBumka. OOHapyXe€HHE MArHUTHOTO
noJis. [IpaBuiio 1eBou pyku.
Nunykius MarHUTHOrO mosisi. MarHUTHBIA MOTOK. DJIEKTpPOMAarHuTHas HHAYKIUA. ['eHepaTop mepeMEeHHOro TOKa.
[IpeoOpa3zoBaHue »HHEPruM B DIEKTPOTCHEPATOpPAX. IKOJIOTMYECKHME MPOOJIEMbl, CBSI3aHHbIE C TEIUIOBBIMU U
TUAPOIIEKTPOCTAHIMAMU. DJIEKTPOMArHUTHOE TOJE. OJEKTPOMATHUTHBIE BOJIHBL. (CKOpPOCTh pacnpOCTpaHEHUs
AIIEKTPOMArHUTHBIX BOJIH. DJIEKTPOMArHuTHas npupoja ceera. Jlaboparopunie padoThI:

4. V3yuyeHue sIBJICHUS 3IEKTPOMArHUTHOW UHTYKIIUH.
Crpoenue atoma u atomHoro siapa (11 4) PagroakTMBHOCTB KaK CBHUJIETEIBCTBOCIOKHOTO CTPOEHUSI aTOMOB.
Anbda-, 6eTa - 1 raMMa-U3ITydCHHUS.
OmnsiTel Pezepdopaa. SAnepuas moaens atoma. PagunoakTuBHbBIE NPEBpAILLIEHUS
aTOMHBIX SIJIEP.
[IpoToHHO - HEUTpOHHAsT MOJENb siapa. 3apsiAOBOE U MAcCOBOE YMCIO. SnepHbie peakiuu. [leneHue u cUHTE3 saep.
CoxpaHeHue 3apsiJ0BOr0 U MacCOBOT'O YHCEII MPHU AJIEPHBIX PEAKIUSIX.
DHeprust CBsI3U YacTull B sijipe. Brijenenue sHepruu npu siiepHbIX peakuusx. U3nyuenue 3Be3a. SnepHast sHepreTuka.
DKOJIOTHYECKHE TPOOIeMbl PAOOTHI ATOMHBIX AJIEKTPOCTAHITHM.
Meroabl HaOMIOIEHUS U PETUCTpAIlMU YacTull B simepHOu ¢usuke. Jlozumerpus.
JlaGopaTopHbie padoThbI:



5. W3ydenue aeneHus siipa atoMa ypasa 1o (pororpapuu TpeKos.
Crpoenue u 3Bosonusa Beenennoi (2 u)
['eonieHTpUYECKast U TeIMOLICHTpUYECKas cucTeMbl Mupa. dusnueckas npupoaa HeOecHbIX Ted COMHEYHON CHCTEMBI.
[Tpoucxoxnaenne Comneunoit Cuctembl. duszmndeckas npupoga Connia u 3Be3a. Ctpoenue BceenenHoit. DBosronus
Bcenennoi.
IloBTOpeHue (2 4)
Yuammecst 10/KHBI YMETh:
- JlaBaTh OMpENETICHNE OCHOBHBIX MOHSATUN OTHOCUTEIBHOCTh MEXAHHMYECKOTO JBWKEHUS, TPACKTOPHS, HHEPIIHATbHAS
CHUCTEMa OTCUEeTa, NCKYCCTBEHHBIN CIYTHUK, 3aMKHYTasi CACTEMA, BHYTPECHHHUE CHJIbI, MATEMATHYECKUI MAsTHUK, 3BYK,
MarHuTHOE TMOJie, BHUXPEBOE TIOJIe, SJIEKTPOMArHUTHOE II0JIe, SJEKTPOMArHUTHBIE BOJIHBI. aidb(da-, OeTa-, ramma-
U3JIy4eHHe, U30TOI, HYKJIOH, aTOMHOE SIIPO, MPOTOH,HEUTPOH;
- 1aBaTh oInpejaeraeHue (QU3NUECKUX BEIMYUH: IEePEMEICHHE, MPOEKIUsS BEKTOpa, MyTh, CKOPOCTh, YCKOPEHHE,
YCKOpEeHHE CBOOOIHOTO MaJCHMS, IICHTPOCTPEMHUTEIBHOE YCKOPEHUE, CHJIa, CHJIa TSHKECTH, Macca, BeC Tejla, UMITYJIbC,
MEePUOJI, YaCTOTa, aMIUIUTY/a, TIEPUO, 4acToTa, (ha3a, JJIMHA BOJHBI, CKOPOCThH

BOJIHBI, MAarHUTHASI UHYKIUS, MATHUTHBINA TIOTOK, SHEPTHsI 3JIEKTPOMArHUTHOTO TIOJIS; SHEPIHsl CBsI3H, Ne(heKT Macc.

- OOBSICHATDH CYLIHOCTb T€OLEHTPUYECKON U T€TMOLIEHTPUUECKON CUCTEMBI MUPa,

- yMeTb OOBACHATH mpoucxoxaeHue ColHeYHOW cHUCTEeMbl, CTpoeHHe BcenenHoi, sBomonuio BceneHHOMH,
dusnueckyro npupoay HebecHsIx e, CoaHIa U 3BE3];

- yMeTb (opmynaupoBaTh 3akoHbl HbIOTOHA, 3aKOHBI COXpPaHEHMsS HMITYJIbCA; YpPaBHEHUS KHHEMAaTHUKH, 3aKOH
BCEMHMPHOT'O TATOTEHMSI, 3AaKOH COXPAaHEHMsS UMITYJIbCA, IIPUHLAII OTHOCUTENBHOCTH ['anuiies, 3aKkOHbl TapMOHUYECKUX
Kosie0aHul, MpaBWIO JIEBOM PYKH, 3aKOH 3JIEKTPOMATHUTHOW MHAYKLUHMH, MpaBuiao JIeHla, 3aKOH paJnOaKkTUBHOIO
pacnaza;

- OOBSICHATh MEXaHUUYECKUE SIBJICHMUS,

- pewats O3M 11711 paBHOMEPHOI'O U PABHONIEPEMEHHOTO MPSIMOJIUHENHOTO ABUKEHUS;

- (popmMynHpOBaThH 3aKOH 3JIEKTPOMArHUTHON MHIYKINH, ipaBuiio JleHa;



- OOBSICHATH IPEBPALIICHUE SHEPTUH MTPH KOJCOAHUSAX;

- IOJIB30BAThHCA MOACIIAMHA TEMBI IJIA 00BICHECHUS HBHCHHﬁ;

- pemaTh 3aJja4M [epBOTro YPOBHHI.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsanuecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K o (undposbie)
n/n NMPOrpamMMbl Bcero Oﬁﬂ TPOJBHbIC p6aKanec1me o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypeb
Pa3nes 1. ®usnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa
Bbubnuoreka [JOK
L1 PusHKa - HayKa 0 MpHpoAe 2 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 PUSHHICCKUC BETMIHMHEI 2 0 1 https://m.edsoo.ru/7f416194
N bubmuorexa [JOK
1.3 EcrecTBeHHOHAaY4YHBIN METO/I TO3HAHUSA 2 0 1 hitps://m.edsoo.ruw/7f416194
Htoro no pasneny 6
Paznen 2. [lepBoHayaibHbIE CBeeHNS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 Crpochye BemecTsa 1 0 0 https://m.edsoo.ru/7f416194
29 JIBMyKeHHE 1 B3aMOACHCTBHE YaCTHUII 2 0 1 bubmuorexa [JOK
) BEIIICCTBA https://m.edsoo.ru/7f416194
Bbubnuoreka [JOK
2.3 ArperarHble COCTOSIHUSI BEIIECTBA 2 0 0 htps-//m.cdsoo.ru/7f416194
Hroro no pazageny 5
Pa3nea 3. /IBu:xkeHMe M B3aUMo/IeliCTBHE TeJl
Bbubnuoreka [JOK
3.1 Mexaneckoe IBIKCHAE 3 0 0 https://m.edsoo.ru/7f416194
3.2 Muepuusi, Macca, MIOTHOCTh 4 0 1 bubmnoreka [JOK




https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

3.3 Cuna. Bunet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 [aBsnenue. Ilepenaua naBnenus TBEPABIMU 3 0 bubmmoreka [JOK
’ TeJIaMU, )KUJAKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 HaBieHue KHIKOCTH > 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmochepHoe faBnexme 6 0 https://m.edsoo.ru/71416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
) B HUX T€JO0 https://m.edsoo.ru/7f416194
Hroro o pasneny 21
Paznea S. PaboTa 1 MOIITHOCTB. JHEPIUs
bu6mmoreka [IOK
5.1 Pabora 1 MomHoCTE 3 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 TIpocrhie MexaHMaMEL > 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.3 Mexanmieckas sneprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazngeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




7 Kaacc (68 yacoB)

TEMA 1: Benenue

®du3uka - HayKa 0 MpUpPo/JIe

HaOmronenuss u  onbitel. Pusuyeckue BEIUYUHEBL
N3mepenne Gu3ndecKux BEIUYHH.

KommuiekT nocyist u

N3mepenne (@ui3nueckux BeIWYMH. TOYHOCTD U
P b - 00opyI0BaHUS
MOTPEIHOCTh u3MepeHuid. JlaboparopHass pabota 1
«OrmnpeneneHue UEHbl JEJICHUS  U3MEPUTEILHOTO s
npudopa»

YYEHUUECKUXOIBITOB
Usmepenne ¢usndeckux BennmumH. Touxocts wu | KOMIIBIOTEpHOE
MOTPEUTHOCTh U3MEPEHUH. o0opyaoBaHue

TEMA 2: Kommekt nocyasl u
[TepBoHayaIbHBIC o0opymoBaHuss IS
Crpoenue BemecTBa. MoJIEKyIIbl.
CBEJICHUS O CTPOCHHUHU YUEHUYECKUX
BElIeCTBA. OTIBITOB
KomnerorepHoe

Huddysus B razax, KHUIKOCTIX U TBEPIBIX TEIAX

o0opyoBaHue C
BHJICOKaMEpOu st
JETAJILHOI'O
paccMOTpeHHS
OIIbITa, BBIBCACHHOI'O
Ha DKpaH.

Bzanmuoe IMPUTAXKCHUC U OTTAJIKMBAHUC MOJICKYII

AFpGFaTHI)Ie COCTOsIHHA BEIICCTBA




CrtpoeHue BelecTna.

KomnerorepHoe
obopyoBaHue.
[udposas
nabopaTtopus
yueHUuYecKas
(puzuka, xumusl,
ouosorus):
Hudporoii narunk
TEMIEPATypPbl
KommuiexT nocyist u
000opyIoBaHUS TS
YUEHUYECKUX
OTIBITOB

Jlaboparopnast pabora 2
MaJlbIX TEII»

«3mepeHune pa3mepoB

TEMA 3:
BsauMmopeiicTBue Tel.

Mexanunueckoe aBuxenue. CKopocTh

KomnerorepHoe
o0opyoBaHue C
BHJICOKaMepOH

UISIAETAILHOTO
paccMoTpeHus
OITBITA, BEIBEIEHHOT'O

PaBHOMEpHOE M HEpaBHOMEPHOE JIBUKCHHE

Pacyer nmyTu u BpeMeHH IBUKEHUS

B3aumoneiictue ten. Mnepnus

Macca tena. EnuHuUIbI H13MEpPEHUs] MacChl

JlaGopatopnast pabora 3 «M3mepeHwe MacCchl Ha
PBIYAXXHBIX BCCAX»

[TnotHocTs BemecTBa. JlabGoparopHast pabora 4
«M3mepenne oobema Temay

OGopynoBaHue s
71a00paTOpHBIX paboT
YYCHUYECKUX
OTIBITOB




Jlaboparopnast pabora 5 «OrmpeneneHue IIOTHOCTH
TBEPOr0 Tellay

O6opynoBaHue s
71a00paTOpHBIX paboT
YYCHUYECKUX
OTIBITOB

Pacuer macchl m 00beMa Tej1a Mo €ro MIOTHOCTH

Pemennie 3agau  1mo TeMaM  «MeXaHHYECKOE
JIBIDKeHHE», «Maccay, «[[IT0THOCTh BeliecTBa

O6opynoBanue st
1a00paTOPHBIX pabOT
YYEHUYECKUX
OTIBITOB)

Kontponbras padora Nel mo temam «MexaHn4eckoe
IBIDKEHHEY, «Maccay, «[I1oTHOCTh BemecTBay.

Cuna. Cuia TsKeCcTH

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

Bec Ttena. HeBecomocTh

Bec tena. Enunuiist cunbl. CBsA3b MEXKAY CUIION
TSDKECTH U Maccol Tena. JlabopaTopnast pabora 6
«["papynpoBaHue Npy>KUHBI U U3MEPEHUE CUTT
JTMHAMOMETPOM»

PaBHonelicTByIOIIAs criia

Cuna tpenus. TpeHue nmokos

Tpenue B nmpupoje u Texuuke. Jlabopatopnas padora
No 7 «M3mepenune cuiibl TPEHUS C MOMOILBIO
JUHAMOMETPAY.

Pemenne 3amad mo remam «CHITBI»,
«PaBHOZEWCTBYIOIIAS CUI»

OGopynoBaHue s
71a00paTOpHBIX PaboT
YUECHHUYECKUX
ombITOB (Ha 6aze
KOMILJICKTOB

TSt




orn)

obopymoBanue
Peanbnas ¢usuka (ypok-uepa) JUI171a00paTOPHBIX
pabor
YYECHHUECKUXOTBITOB
obopynoBaHue
KonTponpHas padora Ne2 mo Temam «Bec Tenay,
«I"paduueckoe nzobpakenne cui», «CHIIb, JUTSTa00paTOPHBIX
«PaBHONIEHCTBYIOIIAS CHID». pabot
YU4EHUYECKUXOIBITOB

TEMA 4: JlaBnenue
TBepI[I:IX TCII,
SJKUIKOCTEH U ra30B.

JlaBrienue

JlaBiieHrE TBEPIBIX TEI

JlaBiienue raza

JlaBneHne B )KHAKOCTAX U ra3ax. 3akoH Ilackais.
Pacqu JAaBJICHUSA )KUAKOCTU HA JHO U CTCHKHA cocy;[a

Pemenwue 3amau. CamocrosTensHas padoTa 1o reme
«JlaBlIeHrE B *KUJIKOCTH M Ta3e. 3akoH Ilackaims».

Coobmarommecst cocyabl

O6opynoBanue IS
JEMOHCTpALUI

Bec Bo3ayxa. ATmMocdepHoe 1aBieHne

N3mepenne armocdeproro nasnenus. bapomeTpsi.

N3mepenue nasieHus. MaHoMeTpel

O6opynoBanue st
JIEMOHCTpALUI




[TopiiHeBoit )kUAKOCTHBIN Hacoc. ['uapaBanueckas
MallliHa

O6opynoBanue aJis
JIEMOHCTpAIUH

Apxumenoa cuna. JJaboparopras pabota 8
«Omnpenenenre BITAUIKMBAIOIIEH CUIIbI, JEHCTBYIOLIEH
Ha MOTPY>KEHHOE B JKUJKOCTb TEJIO»

IlnaBanue Temn.

Pemenue 3agau no remaM «ApXxuMeioBa CHIIay,
«Y cII0BUS IJIaBaHUA TEIDY

Jlaboparopnas pabota 9 «BrlsicHeHUE yCIOBHIA
TJIaBaHUS TEJ B )KUJIKOCTH

O6opynoBanue aJis
JEMOHCTpALIUI

IInaBanue cynoB. Bo3ayxomnnaBanue

Pemrenue 3a1au no remam «ApxuMe0Ba CHIIaY,
«IInaBanue Ten», «llnaBanue cyaos.
Bo3zayxoruiaBaHuey.

O6opynoBanue IS
JIEMOHCTpALUI

Pemenue 3angau no reme «/laBnenue TBepabIX TEN,
SKUIKOCTEN U ra3oBy

KonTpomnbnas padota Ne3 mo Teme «JlaBnenue
TBEPABIX TN, )KUIAKOCTEH U Ta30B.»

TEMA 5: Pabora u
MOIIHOCTb. DHEPIHsL.

Mexanunueckast pabora

O6opynoBanue st
1a00paTOPHBIX pabOT
YYEHUYECKUX
OTIBITOB

MoIHoCTh

O6opynoBanue st
1a00paTOPHBIX pabOT

YYEHUYECKUX
ONBITOB




IIpocteie MexaHu3Mbl. Peryaru.

MowmeHT cuibl. Pblyaru B TeXHUKE, OBITY U IPUPOJIE

Jlaboparopnas pabota 10 «BrisicHeHue yCIOBUi
paBHOBECHSI phluara»

bioku. «3010TO€ MPAaBUI0» MEXAHUKHI

Pemenue 3agau no reme «Y clioBUSI paBHOBECHUS
phluaray.

[lenTp TsxecTH Tena. Y CIoBUsSI paBHOBECHS TN

O6opynoBanue 11t
1a00paTOPHBIX pabOT

YUYEHHUECKUX
OTBITOB
Koadduuuent noneznoro aeiicteus. Jlabopatopuas
pabora Ne 11 «Onpenenenue KII1JI mpu mogbeme Tena
10 HAKJIOHHOM TJIOCKOCTHY.
OG6opynoBaHue aJis
71a00paTOpHBIX paboT
Oueprusi. Kunetnueckas ¥ HoTeHIMAIbHAS] SHEPTUS
YYEHUUECKUX
OIBITOB
O6opynoBaHue aJis
[TpeBpamenust sueprun. Pabora u MOIIHOCTB. 71a00paTopHpIX padoT
YYEHUUECKUX
OIBITOB

Pemenue 3amay mo reme «Padora U MOIITHOCTE.
OHeprus»

Pemenue 3amay mo reme «Padora U MOIITHOCTE.
OHeprus»

O6opynoBanue st
1a00paTOPHBIX pabOT
YYEHUYECKUX
OTIBITOB




TEMA 6.
O6o0maromiee Htorosoe nosropenue «BzanmoneiictBue Temn.»
MTOBTOPCHHE
Hrorosoe noropenue «J/laBienue TBEpabIX Te,
JKHUJIKOCTEH M Ia30B.»
HroroBoe nmoBTropenne «PaboTa 1 MOIIHOCTS.
DHeprus.»
I'onoBast kKOHTpoOIBHAS paboTa 3a Kype 7 Kiacca
AHaM3 KOHTPOJIBHOU paboThHI
«41 3Hat0, 5 MOTY...»
8 KIIACC
KoJsanuecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne ni/m
NMPOrpamMmbl Bcero KoﬁﬂTp OJLHEBIE 1'[p6aKanec1me o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypeb
Paznea 1. TensioBble siBJeHUS
. Bbu6nuoreka [JOK
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 0 0 https://m.edsoo.rw/7f418 1 ce
Bbu6nuoreka [JOK
1.2 T 21 1
CIUIOBBIC MPOTCCCRI > https://m.edsoo.ru/7f4181ce
Hroro no pazngeny 28
Pazgen 2. DiiekTpuyecKrue 1 MATHUTHbBIE SIBJICHUS
DneKTpuYecKue 3apsiibl. 3apsHKEHHBIE Tella bubanorexka [HOK
2.1 - 7 0 1
M UX B3aNMOJIEHICTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 II K K K 2 1
OCTOAHHBIM SJICKTPHHCCKUH TO 0 7 https://m.edsoo.ru/7f4181ce
Bbubnuoreka [JOK
2.3 MarsuTHsI€ SBICHUS 6 1 1.5 https://m.edsoo.rw/7f418 1 ce




bubmuorexa [JOK

2.4 JICKTPOMATHHTHAA HHAYKIIM 4 0 https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 37
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




Ne
n/

Tema ypoka

Koa-Bo
4acoB

Hcnonb3oBanne odopynoBanus
HEHTPAeCTeCTBEHHOHAYYHOM 1
TEXHOJIOTHYeCKOM
HanpaBJIEHHOCTeil
«Touka pocra»

TenJjioBble siBJeHus (254.)

1

TexHuka 6€30aCHOCTH B KaOWHETE
¢u3uku. TenoBoe IBUKEHHUE.

Hudposas nabopaTopusi yaeHUUIECKas
(puzuka, xumust, GuoIOTH):

Temneparypa udposoit aTYNK
TEMIIEPATYPHI
2 BHyTpeHHSIs SHEpTHS 1 [Hudposas naboparopusi yaeHU4YECKast
(puzuka, xumust, GuoIOTH):
udposoit TATIHK
TEeMIIEPATypPhI
3 CniocoObl M3BMEHEHHS BHYTPEHHEH 1 Hudposas mabopaTopusi yaeHUUIECKas
SHEPTUH (puzuka, xumust, OuoIOTH):
[Hudposoit JIaTYUK TeMIIEpaTyphbl
4 Buas! Teronepenaun. 1 obopynoBaHue JUTSL TAOOPaTOPHBIX
TemnonpoBoAHOCTS. pabort u
YUYEHUYECKUXOIBITOB
5 Bunael remionepenaun. Konsekuusi. 1 o0opy0Banue 1151 17a00paTOPHBIX
pabort "
YYEHUYECKUXOIBITOB
6 Bunel remnionepenaun. U3nyuenune 1 000py10BaHUE ISt 1a60PaTOPHBIX
pabor u
YUYEHUYECKUX OIMBITOB
7 KonngecTBo TEMIOTHI. 1
8 VY nenpHast TENI0EMKOCTb. 1
9 Pacuer xonnuectBa temnoTsl. Pemenne 1
3a/ad.
10 JlaGopatopnas pabota Nel «CpaBHenue 1 O6opynoBanue A 1a00paTOPHBIX

KOJMYCCTB TCIJIOTHI TP CMCIIMBAHHWHU BOABI

pabor "




pa3HOU TeMIlepaTyphI»

YUEHHUYECKUX OMBITOB (Ha 6a3e
KOMILJIEKTOB JUTS
0oro9)

11

JlaGoparopHas padota Ne2 «M3mepenue
YICIBHOHN TEINIOEMKOCTH TBEPAOTO TEIJIA.

O6opynoBanue A 1a00paTOPHBIX
paboT U yUeHUYECKHUX OMBITOB (Ha Oa3e
KoMmIuIeKTOB 1 OI'D)

12 DHeprus ToImBa. Y AebHas TEIIOTa
CTOpaHHs.
13 3aKOH COXpaHEHUS U TIpeBpalleHUs
SHEPTUU B MEXAaHUYECKHUX U TETIJIOBBIX
nporeccax.
14 KonTtponsHas padora Ne 1 mo teme:
«TenyoBbIe SBICHUSY.
15 ArperaTHble COCTOSIHHSI BEIIECTBA. udposas maboparopust
[1naBrneHue u OTBEpAECBaHHE y4eHHUYeCcKas
KPUCTAJUTMYECKUX TeJl. (puzuka, xumust, OMOTIOTHS):
udposoit TATIHK
TEMIEPATYPhI
16 ['paduik nraBiaeHUs U OTBEPACBAHUS Hudposas nabopaTopusi yaeHUUIECKas
KPUCTATMYECKUX Tell. Y IeJbHas TerioTa (puzuka, xumust, GuoIOTH):
TIJIABJICHUS udposoit JATYUK
TEMIIEPATYPhI
17 KonTtponbnas padora Ne 2 o teme:
«Harpesanue u miaBjieHue
KPUCTALITMIECKHUX TEID».
18 Ucnapenue. [lornomienue snepruu npu O6opynoBanue I JEMOHCTPAITHI
WCTIAPEHUH KUJIKOCTH U BBIJICTICHHE €€
pU KOHJECHCALUY Tapa.
19 Kunenne Ob6opynoBanue s
JEMOHCTPALINI
20 Bnaxnocts Bo3ayxa. CriocoOs! eé ObopynoBanue it 1Ta00PATOPHBIX
onpeneneHus. JlaboparopHas pabora pabot "




Ne3 «M3mepeHne BIa)KHOCTH BO31yXa»

YUEHHUECKUX OMBITOB (Ha 6a3e

KOMILJIEKTOB TUIS
0I9)
21 VY nenpHas TemioTa mapooopa3oBaHuUs U
KOH/JICHCALIUH.
22 PaboTa rasa u mapa npu paclIMpeHuH.
JlBurarens BHyTPEHHErO CrOPaHUs.
23 [TapoBas Typ6una. KII1]] TemioBoro
JIBUTATEJIS.
24 Pemenue 3amay no teme: «Paborarasaun
napa npu pacliupeHun.
25 Kontponbnas padora Ne 3 o teme:

«3MeHeHue arperaTHbIX COCTOSIHUN
BEIIECTBAY.

JyleKTpUYecKue siBjeHus (27 1)

26 | DnexTpu3anus Te IpH OGopynoBanue ajis JEMOHCTPALIU
COIIPUKOCHOBEHUH. B3anmoencTBus
3apSKEHHBIX TEJl.
27 DIIEKTPOCKOIL. DIIEKTPUUYECKOE TT0JIE O6opynoBanue s
JEMOHCTPALMI
28 JenumocThb 37EKTpUYECKOro 3apsaa. Ob6opynoBanue s
DJIEKTPOH JEMOHCTPALINI
29 Ctpoenue aToMOB
30 OOBsicCHEeHHE HIIEKTPUUYECKHX SIBICHUI. o0opynoBaHue JUI11a00paTOPHBIX
[IpoBOIHUKY, TOTYIPOBOJHUKH U pabor u
HCIIPOBOJHUKU JJICKTPUICCTBA YYECHUYECKUXOIIBITOB
31 KonTtponbHas pabora Ne 4 o Teme
«Qnektpuzanus tena. CtpoeHue
ATOMOB).
32 DJIEKTPUUYECKUH TOK. DIEKTPUUECKASALICTTh obopynoBaHue JUTS1 TAOOPaTOPHBIX




N €€ COCTaBHBIC YaCTH.

pabot u
YYCHUUYECKHX OIBITOB

33 DONeKTpUYeckuii TOK B MeTaulax. o0opynoBaHue JUTst 1a00paTOPHBIX
JlelcTBUA ~ DJIEKTPUYECKOTO  TOKA. pabort 51
Hanpasnenue Toka. YYEHUYECKUXOMBITOB

34 Cuna Toka. EnuHUIBI CHIIBI TOKA.

Amnepmerp. M3mepenune Cuiibl TOKA.

35 JlaGoparopnas padota Ned «COopka o0opynoBaHue JUIs1 1aOOPaTOPHBIX
INEKTPUYECKOM LIeTIH U U3MEPEHUE CUITBI pabort u
TOKa B €€ PA3JIMYHBIX YH4aCTKaX». YYECHUYECKUXOIIBITOB

36 DnekTpuueckoe Hanpsbkenue. EquHuist o0opynoBaHue JUTst 1a00paTOPHBIX
HanpsbkeHus. Boast™merp. M3mepenue pabot u
HanpsbkeHus. JlaboparopHas pabota YYCHUYECKHUXOIBITOB
Ne5 «M3mepenne HanpsoKeHNs Ha
Pa3IUYHBIX y4aCTKaxX dJIEKTPUUECKOMN
LEnn.

37 3aBUCHUMOCTb CHJIbI TOKA OT o0opynoBaHue JUIs1 1abOPaTOPHBIX
HANPSDKEHUS. DIEKTPUUYECKOe pabor u
COIIPOTUBJICHUC ITPOBOJHUKOB. YYECHUYECKUXOIIBITOB
EuMHUIIBI CONPOTUBIICHHUSL.

38 3akoH OMa 1 ydacTKa Lenu. 00opynoBaHue 1715 TabOPaTOPHBIX

pabot "
YYEHUYECKUXOIBITOB
39 Pacyet conpoTuBieHns MPOBOJHUKOB.
VY nenbHoe conpotuBiieHue. [Ilpumepsl Ha
pacuer CONpOTUBIECHUS MPOBOIHUKA,
CHUJIbI TOKA Y HAIIPSDKEHHUSI

40 | Peocrarsl. JlaGopatopHas paGora Ne6 obopynoBanue IS 17a60PaTOPHBIX
«PerynupoBanue CUIbI TOKa pabot u
peocTaTomy. YUYEHUYECKUXOIBITOB

41 JlaGopaTtopHnas pabora Ne7 «3mepenue o0opynoBaHue JUTS1 TAOOPaTOPHBIX
CONPOTHUBJICHHUS MPOBOJIHUKA ITPU MOMOIIA pabor u




aMHepMeTpa n BOJII:TMGTpa». y‘IeHI/I‘-IeCKI/IXOHBITOB
42 [TocnenoBarenbHOE U apaJlIeIbHOE obopynoBaHue JUTst 1a00paTOPHBIX
COEIMHEHHUE MPOBOTHUKOB. pabor u
YUYEHUYECKUXOIBITOB
43 Pemenue 3agau no teme:
«[locnenoBarenbHOE U MapaieNbHOE
COETMHEHHE ITPOBOJHUKOBY.
44 PaboTa 371eKTpHIecKoro Toka.
45 MOoOMHOCTD 3JEKTPUUYECKOTO TOKA. obopynoBaHue JUTst 1a00paTOPHBIX
JlaGopaTtopHnas pabota Ne8 «3mepenue pabort "
MOIIIHOCTHU N pa6OTI:I TOKa B BHGKTqueCKOﬁ YYECHUYECKUXOIIBITOB
JamIe».
46 Enunauna paboThl 3JIEKTPUIECKOTO TOKA,
MIPUMEHSIEMBIE Ha TTPAKTHUKE.
47 HarpeBanue npoBOJHUKOB
IIEKTPUYECKUM TOKOM. 3aKOH
Jxoyisa - Jlenna
48 Konzencarop obopynoBaHue TUTSLTa00paTOPHBIX
pabor "
YUYEHUYECKUXOIBITOB
49 Jlamnia HakanmuBaHUs. DIEKTPUUECKUE
HarpeBaTeJIbHbIE TPUOOPBHIL.
50 Kopotkoe 3ambikanue. [1naBkue
peIOXPaHUTEIH.
51 [ToBTOpEHUE TEMBI «DNEKTPUUECKHE
SIBIICHUS).
52 KonTtponbnast pabora Ne 5 o Teme

((SJTCKTPI/I‘IGCKI/IC SIBJICHUS.

JJIeKTPOMATrHUTHBIE SIBJIEHUA (6 1)

53

MaruutHoe nosie. MarautHoe noJje
HpSIMOFO TOKa. MaFHI/ITHBIe JIMHHUUN.

O6opynoBanue s
JEMOHCTPALMI




54 MarsnuTHoO€ 110J1€ KaTyIIKU C TOKOM. Ob6opynoBanue s
DJIEKTPOMArHUTHI U UX MPUMEHEHHUE. JEMOHCTPALINI
55 [TocTostHHBIE MAarHUTHI. MarHUTHOETIONE obopynoBaHue JUTst 1a00paTOPHBIX
MOCTOSTHHBIX MarHuTOB. pabor u
YUYEHUYECKUXOIBITOB
56 MarauTHoe nosie 3eMIIH.
57 JleficTBue MarHUTHOTO IOJIS Ha
MIPOBOJIHUK C TOKOM.
DnekTpoaBuraTenb. JlaboparopHas
pabota Ne 9 «M3yueHune 3MeKTPUIECKOTO
JIBUTATEJNS] TOCTOSIHHOTO TOKa.
58 KonTponsHas padota Ne 6 mo teme:
«DJIEKTPOMATrHUTHBIC SIBIICHUS.
CaetoBble siBjieHNs1 (9 1)
59 Hctounuku cBera. Pacnpocrpanenuecsera o0opynoBaHue JUTst 1a00paTOPHBIX
pabot "
YUYEHUYECKUXOIBITOB
60 Bunumoe aBrKeHHE CBETUII
61 OtpaxkeHue cBeta. 3aKOHBI OTPAKEHUSCBETA o0opynoBaHue JUTst 1a00paTOPHBIX
pabot "
YUYEHUYECKUXOIBITOB
62 ITnockoe 3epkaiio
63 [Ipenomnenue cera. 3aKoH obopynoBaHue JUTS1 TAOOPaTOPHBIX
IPEJIOMIICHUS CBETa pabor u
YUYEHUYECKUXOIBITOB
64 | JIunzel. OnTHYECKas CUIa JIMH3BI obopynoBaHue 1151 1Ta00paTOPHBIX
pabort "
YYEHUYECKUXOIBITOB
65 N300pakeHus, 1aBacMbIe JTUH30M. O6opynoBanue 1ist
JlaboparopHuast pabota Nel( 1ab0pPaTOPHBIX
«[Tonydyenne n300pa>keHuUs C TOMOIIb paboT "




coOuparoIIel JTHH3bDY YUYEHUYECKUX OMBITOB (Ha 06a3e
KOMIUIEKTOB st OI'D)
66 I'na3 u 3penue. 1
[ToBTOpHUTENTEHO-0000IIAIOIIHI YPOK ITOTEME
«CBETOBELIE SIBIIEHUS
67 KonTtponsHas padota No7 o reme 1
«CBeTOBLIE ABICHUS)
IMoBTopenue (1 4.)
68 Hrorosast KOHTpoONIbHAsI paboTa 3a Kypc 1
8 kimacca . [loBropenne marepuana Gu3nKu 8
KJ1acca.
9 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uu¢posBbie)
Ne i/m EpOTPAMMEL Beero KOﬁHTpOJILHLIe HpﬁaRaneCKne 0BPA30BATEIbHBIC
padoTsl padoThbl pecypesi
Pa3zgen 1. Mexannueckue siBJICHUS
11 Mexannueckoe OBUKEHHUE U CITOCOOLI €ro 10 0 1 Bbu6nuoreka [JOK
’ ONMCaHus https://m.edsoo.ru/7f41a4a6
. Bbubnuoreka [JOK
1.2 BianmoneiicTsue ren 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 32KOHBI COXpaHEHH 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazageny 40
Pa3znen 2. Mexannuyeckne KoJ1e0aHusI H BOJHBI
Bbubnuoreka [JOK
2.1 Mexannueckue KojieOaHus 7 0 3 htps-//m.cdsoo.rw/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 https://m.cdsoo.ru/7f41a4a6




Hroro no pazneny

15

Pa3jen 3. DiieKTpOMArHUTHOE M0JIE M 3JIeKTPOMATHUTHBIE BOJIHbBI

31 DNEeKTPOMarHuTHOE MOJIe U 6 ) bubanorexa [HOK
) 3IIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazngeny 6
Pazgen 4. CBeToBbIE IBJIEHUSA
Bbu6nmuoreka [JOK
4.1 3aKOHBI pacpOCTPAHECHUS CBETA 6 2 htps://m.edsoo.ru/7f41ada6
Bbubnmuoreka [JOK
4.2 JIMH3BI 1 onTHYECKHE TPUOOPHI 6 3 htps-//m.cdsoo.rw/7f41a4a6
bu6mmoreka [IOK
4.3 PasnoxxeHue 6emoro cBera B CIEKTP 3 2 https://m.edsoo.rw/7f41ada6
Htoro no pasneny 15
Paznen 5. KBaHTOBBIE SIBJI€HUS
5.1 Hcnyckanne u norjoneHne cBeTa aroMoOM 4 1 Eubmorexa LIOK
) https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>-2 Crpocnue aTomHOro si1pa 6 1 https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
>-3 FInepHbie peaxiy 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazngeny 17
Pa3zaea 6. [loBTOPpUTEILHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHMe U 006001IEHUE COAEPHKAHUS 9 ) bubmmoreka [JOK
) Kypca ¢us3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27




n/n

Tema ypoka

Koa-Bo
4acoB

Hcnonb3zoBanue o0opyroBaHus
HEHTPAeCTeCTBEHHOHAYYHOM 1
TEXHOJIOTHYeCKOoM
HanpaBJIEHHOCTeil
«Touka pocra»

3akoHbl B3anMoeiicTBus U ABMKkeHUs Te (30 yacoB)

1.

Mexanuueckoe
JIBH>XeHrne. MarepuanbHas TOUKa.

Cucrema orcuéta. OTHOCUTENLHOCTh
MEXaHHUYCCKOI'0O IBMKCHUA

PaBHOMEpPHOE ITPAMOJIMHENHOE
JBUKCHHE

HepaBHOMepHOE NpAMOIUHENHHOE
nerkeHue. CpenHsiss ¥ MTHOBEHHAs
CKOPOCTh

[IpsamosnuHETHOE PaBHOYCKOPEHHOE
JIBI)KEHUE. Y CKOpEHUE

CKOpOCTh NPAMOJIMHEITHOTO
PaBHOYCKOPEHHOT'O JABMKEHUS.
I'padux ckopoctu

JlaGopatopnast pabotaNel
"UccnenoBanrue paBHOYCKOPEHHOTO
JBUKEHHS 0€3 HadallbHOUM cKopocTH"

obopymoBaHue VTS
71a00paTOPHBIX pabOT u
YYCHUYCCKUX ONBITOB

CBobOonanoe nageHue tei. OnbITh
lammnes

JlaGopatopHnast pabora Ne2
«M3mepenHne yecKopeHus: CBOOOTHOTO
aCHUs

obopymoBaHue TUTS
71a00paTOPHBIX pabOT u
YYCHUYCCKHX ONBITOB

PaBHOMEpHOE NBHKEHUE IO
okpyxHocTH. [lepuoa u yactora
oOpamienus. JIuneiHas u yriaosas
CKOPOCTH.

10.

LleHTpOoCTpEMUTENIBHOE YCKOPEHUE

11.

ITepBoiii 3ak0H HptoTOHA. BEKTOp CHIIhI

12.

Bropoii 3akon HeroTona.
PaBHoOpelicTByIOIIAs cCHUJia

13.

Tpetuii 3akon HeroToHa.
Cynepno3uiust Cui

14.

Pemienue 3a1ad Ha nprUMEHEHUE
3ak0oHOB HproToHA

15.

Cuna ynpyroctu. 3akoH ['yka

16.

Penrenue 3anad mo teme «Cuia
YOPYTOCTH

17.

JlaboparopHas paboTtaNe3
«OrnpeeneHue KECTKOCTH MPYKUHBI)

obopynoBaHue TUTS
71a00paTOpHBIX paboT U




YYCHUYCCKUX ONBITOB

18.

Cuna TpeHus

19.

Penrenue 3amad mo reMe
«Cuia TpeHus»

20.

JlaGopatopHnas pabotaNe4
"Onpenenenne KkodhHUIMEHTA TPEHUS
CKOJIbXKeHus"

obopynoBaHue TUTS
71a00paTOpHBIX paboT
YICHUYECKUX OIBITOB

21.

. Pemenue 3amau no teme "3aKoHbI
Herotona. Cuna ynpyroctu. Cuna
TpeHUs"

22.

Cua TSbKeCTH M 3aKOH
BCEMHUPHOTO TATOTCHHS.
YckopeHre cBOOOTHOTO
nmageHus

23.

VYpok-koHpeperuus "/[Buxenue ten
BOKPYT TPaBUTAIMOHHOTO [IEHTpa
(Comueunas cuctema). ['anaktuku

24.

. Pemrenne 3amau mo teme "Cuia
TSXKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

25.

[TepBast kocMHu4eckasi CKOPOCTb.
HeBecoMocTh u neperpy3ku

26.

PaBHOBecue MaTepuabHOW TOYKHU.
AbcomotHo TBEpOE Teno. PaBHOBecHe
TBEPAOTO TeJa C 3aKPEMIEHHON OChIO
BpallleHus

27.

MowmeHT cuisl. LleHTp TsKECTH

28.

Penrenue 3amad mo reMe
"MomeHT cuibl. LlenTp
TsDKecTH"

29.

[ToaroroBka Kk KOHTPOJILHOU paboTE MO
TeMe "MexaHU4eCcKOe JIBIKEHUE.
BzaumoneiictBue ten"

30.

KonTtponsHas pabora no Teme
"MexaHn4yecKoe IBUKEHUE.
Bsaumonetictsue Ten"

31

Nmnynbce Tena. UMnynbe cubl.
3aKOH COXpaHEHMsI UMITYJIbCA.
Ynpyroe u Heynpyroe
B3aMMOJICHICTBUE

32

Penrenue 3amad mo teMe "3akoH
COXpaHEHHMsI uMIyJbca'

33

. Ypok-koHbepenius "PeakTuBHOE
p p
JBU>KEHUE B IPUPOJIE U TEXHUKE"

34

Mexanudeckas paboTa U MOITHOCTh

35

PaboTa cHITBI TSHKECTH, CHITBI
YIPYTOCTH U CUJTBI TPEHUS

36

JlaGopatopHnast paboraNe5

obopynoBaHue TUTS




«Omnpenenenue pabOTHI CUIIBI TPECHHS
IIPY PAaBHOMEPHOM JBUYKEHUU TeJa 110
TOPU30HTAILHON ITOBEPXHOCTU

71a00paTOpHBIX PaboT
YICHUYECKUX OIBITOB

37.

CBs3b 3HEPTUH U PAOOTHI.
IloreHnManbHas dHEprus

38

Kunernueckas sueprus. Teopema
0 KMHETUYECKOU SHEPTrUn

39

3aKOH COXpaHEHHMS YHEPTHUH B
MEXaHHUKE

40

JlaGopaTtopnast pabotaNe6
«M3y4yenue 3akoHa
COXPaHEHHUS SHEPTUN

obopynoBaHue TUTS
71a00paTOpHBIX PaboT

YUYCHUUYCCKHX OIBITOB

41

KonebarenbHo€E IBUXKEHUE U €TI0
XapaKTePUCTUKU

42

3aryxaromye KojaeOaHusl.
Breinyx1eHHBIC KOJICOaHUSI.
Pe3onanc

43

MareMaTU4ecKuil U Py KUHHBII
MasiTHUKU

44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCcTKOCTH
PYKUHBI U MacChl Ipy3a»

45

IIpeBpamienue snepruu npu
MEXAHUUYECKUX KOJIeOaHUsIX

46

JlabopaTopnast paboraNe7
«OrmpenereHue 4acToThl M MePHo/Ia
KoJIe0aHUH MPY>KUHHOTO MASITHHKA)

obopymoBanue TUTSE
71a00paTOPHBIX pabOT

YUYCHHUUYCCKHX OIBITOB

)51

47.

JlaGopaTtopHnas pabota «IIpoBepka
HE3aBHCHUMOCTH IEPUOJIa KOJICOAHHI
Tpy3a, HOABCHICHHOTO K HUTH, OT
MacChI TPy3a»

48

Mexanuueckue BOIHEL. CBOMCTBA
MexaHu4YecKux BOJH. [IpomonbHbIe
Y TIOTIEPEYHBIE BOJIHBI

49.

Ypok-koH(pepennus "MexaHn4ueckue
BOJIHBI B TBEPIOM Tene. CelicMruYecKre
BOJHEI"

50.

3Byk. Pacnipoctpanenue u oTpaxeHnue
3BYKa

51

VYpoxk-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4aCcTOTH"

52

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTUYECKU PE30HAHC

53.

VYpoxk-koHpepenuus "YabTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHHUKE"

54

[ToaroroBka Kk KOHTPOILHOU paboTE MO




TeMe "3aKOHBI COXPaHEHHUS.
Mexanuueckue KoieOauus U BOJIHE!"

55

KoHnTtponbHast pabota o Teme "3aKoHbI
coxpaHeHus. MexaHu4yeckue
KOJIeOaHus ¥ BOJIHBI"

56

DNEKTPOMarHuTHOE MOJeE.
ONEKTPOMAarHUTHHIE BOJIHBI

57

CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH

58

Ypoxk-koupepennus "lkana
3JICKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
AJIIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOI1 cBs31"

59

VYpok-uccnenopanue "M3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C
OMOIIIBI0 MOOWJIBHOTO TenedoHa"

60

Pemenune 3aZla4 Ha OIIpCACIICHUC
HaCTOTHhI U JJIMHBI
3H€KTpOMaFHHTHOﬁ BOJIHBI

61.

DneKTpOMarHuTHas pupoa
cBera. CkopocTh cBeTa. BomHOBBIE
CBOICTBA CBETA

62

Uctounuku cBeta. [IpsimMonuueitHoe
pacrpocTpaHeHue cBeTa. 3aTMEHUS
Connua u Jlynsl

63

3aKOH OTpa)K€HUs CBETa. 3epKaja.
Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
OTpaXKeHHMsI CBETa

64

[Ipenominenue cera. 3aKkoH
MPEJIOMJICHUS CBETA

65

[losnHOE BHYTpEHHEE OTPAXKEHUE CBETA.
Hcnonp30BaHKEe MOJTHOTO BHYTPEHHETO
OTpPaXeHUsI B ONTHYECKHUX CBETOBOAAX

66

JlabopaTtopnast paboraNe8
"UccnegoBanue 3aBUCUMOCTH YIJ1a
MPETIOMIICHUSI CBETOBOT'O JTy4a OT yIJia

NaJIeHUsl Ha TPAaHUIIe "BO31YX-CTEKIIO

obopynoBaHue TUTS
71a00paTOpHBIX paboT
YYEHHUECKUX OIBITOB

67

Ypoxk-koHpepennus "Hcnonp3oBanue
IMOJIHOT'O BHYTPCHHETO OTPAXKCHUA:
CBCTOBO/JbI, OIITUKOBOJIOKOHHAsA CBA3

68

JInusel. OnTHyecKas CHUia JIUH3bI

69

[TocTpoenne n300paskeHui B TMH3aX

70

JlaGopatopnas paboraNe9
"Onpenenenne GoKycHOTO
PACCTOSTHHS ¥ ONITUYECKON CHJTBI
coOuparomien THH3bI"

obopynoBanue TUTSE
71a00paTOPHBIX padOT
YUYCHHUYCCKUX ONBITOB

71

Ypoxk-koHpepenuus "OnTruueckue
JIUH30BBIC TIPUOOPHI"




72

['na3 xak onruueckas cucrema. 3peHue

73

Ypok-koHpepenus "leexTo
3penus. Kak coxpanurs 3peHue"

74

Paznosxenue 6emoro cBera B CIEKTP.
OnwiTel HeroTona. Ciioskenue
CHEKTpaJbHbIX LIBETOB. [{ucnepcus
cBeTa

75

JlaGopatopnas pa6oraNel( "OnbITel
O Pa3NIOKEHUIO OENOro CBeTa B
CIIEKTp ¥ BOCTIPUSITHIO [IBETA
MPEIMETOB MPH UX HAOIIOJCHUN Yepe3
[BETOBBIE (UITBTPHI"

obopymoBaHue TUTS
71a00paTOPHBIX padOT
YYCHHUYCCKUX ONBITOB

)51

76

VYpoxk-npaktukym "BosHoBBIE
CBOICTBa CBeTa:

nucrnepcus, iHTephepeHIus 1
TG paKIus.

77

OmnbiThl Pesepdopna u muianerapuas
MOJIEIb aTOMa

78

[Toctynater bopa. Monens atoma bopa

79

Hcnyckanue v moriomneHne cBera
atomoM. KBaHTEI. JInHelyaTrIe
CHEKTPhI

80

Ypok-npaktukym "Habmronenue
CIIEKTPOB UCITyCKaHMs"

81

PagnoakTUBHOCTE U €€ BUJIBI

82

Crtpoenune atomHoro sapa. Hykinonnas
MOJIEJIb

83

PannoakTuBHBIEC TpEeBpaIieHusI.
M3oTonsl

84

Pemtenue 3agad mo reme:
"PagnoakTrBHBIE NTpEeBpaIICHUS "

85

[Tepuon monypacmnana

86

Ypok-koupepenius "PagnoakTBHBIC
U3JIy4eHUus B IPUPOJIe, METUIIMHE,
TeXHUKe"

87

S nepHblie peakuu. 3aKOHbI
COXpaHEHHS 3apsIIOBOTO U MacCOBOTO
YHUCcen

88

DHeprus CBA3U aTOMHBIX sizep. CBs3b
MAacCChl 1 SHCPIr'un

89

Pemrenue 3ampau no reme "SnepHoie
peakuun"

90

Peakuuu cunTte3a u neneHus saep.
Ucrounnku sueprun CosiHLIA U 3B

91

Ypok-koudepennus "AnepHas
sHepreTuka. JlencTus
PagUOAKTUBHBIX U3JIyYCHUH HA )KUBbBIC




opraHu3msl"

92

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DIJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBHIC BOJTHBI.
KBanToBbIC s1B1eHUS"

93

KonrtponsHast pabora o Teme
"DNEeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanTOBBIC sIBICHUS"

94

[ToBTOpeHME, 0000IIEHNE.
JlaboparopHbie pabOTHI 1O KypCy
"BzaumonerictBue ten"

95

IToBTOpeHue, 0000mEeHMe. Pemenne
b

paC‘IeTHBIX 1 KAa4CCTBCHHBIX 3a/1a4 110

teme "TernoBsie npouecch”

96

[ToBTOpenue, o6o0menue. Pemenue
pvaeTHBIX 1 KAQYCCTBCHHBIX 3a/1a4 110
teme "KIIJ] TennoBeix apuraresneit'”

97

[ToBTOpenue, o6o0menue. Pemenue
paC‘IeTHBIX 1 KAaYCCTBCHHBIX 3a/1a4 110
teme "KIIJI anekTpoycTanoBokK"

98

[ToBTOpenue, o6o0IIEHNE.
JlaboparopHbie pabOTHI IO KypCy
"CBeToBbI€ sIBICHUSA"

99

[ToBTOopenue, o6o0menue. Pabora ¢
TEKCTaMU 10 TeMe "3aKOHBI
COXpAaHEHUs B MEXaHUKE"

100

IToBTOopenue, o6o0menue. Pabora ¢
TEKCTaMU 10 TeMe "3aKOHBI
COXpAaHEHUs B MEXaHUKE"

101

[ToBTOopenue, o6o0mmenue. Pabora ¢
TekcTaMu 110 TeMe "CBETOBEIE
SIBJICHUS"

102

IToBTOopenue, o6o0menue. Pabora ¢
TekcTamu 1o teme "KBaHTOBas n
snepHas pusuka"

OO6miee
KOJIUYECTBO
4acoB 110
porpamme

102




2.

Onucanue yueOHO-MeTOIMYECKOT0 o0ecredeHust
U MAaTEepPHAJIbHO - TEXHHYECKOro o0ecrnedyeHne 00pa3oBaTeIbHOIO Mpomecca

Tabmumpr: Cxema  BoasHOro  otorieHus.  Ompeznenenne  3apsiga  AJIEKTPOHA.
DnexTpoHarpeBarenbHble TpUOOpHI. J[BUuTratens BHyTpeHHero cropanus. [lapoBas TypOuHa.
[anpBannueckue wucTouyHWMKH Toka. CoeaumHEHWE MOTpPEOWTENEH  DIEKTPOIHEPTHUHU.
AKKyMyISITOpBL. DnekTpomaruutHoe pene. [Ipumenenue anekrpomarHuta. CoNHEYHBIC U
Jlynusie 3atmenwus. Cwbl ynpyroctu. PaBHoBecue Ten. OmpeneneHue MOJIOKEHUS Teja
(Touku). OTHOCHUTENBHOCTh IBHXKCHHS (TIepeMelIeHHus TNapauieabHbl). OTHOCHTEIHHOCTD
IBWOKCHHST  (TIepeMelleHus] TMepHeHIuKyIsipHbl). Tpaekrtopus aBwkeHus. CroxeHue
nepemMenieHnit u ckopocteit. Cuitbl Tarorenus. Cxema onbiToB Pesepdopra.

O6opynoBanue 00IIEr0 Ha3HAYCHHS, JIEMOHCTpPAIMOHHOE 000pyAOBaHHE, 000PYIOBaHHE
JUTsl IPOBEJICHUS 1a00paTOPHBIX PaboT.

Homenknatypa yueOGHOro oOopyaoBaHuss 1o (GU3MKE ONpeneNsieTcs CTaHAapTaMu
¢uznueckoro oOpa3oBaHHs, MUHHUMYMOM COJIEp>KaHUsl yd4eOHOro marepuana, 0a3ucHOU
porpaMMoii 001ero 06pazoBaHusl.

JUis TOCTAaHOBKM JEMOHCTPALMKA JIOCTATOYHO OJHOTO JK3eMIuiAipa o0OpyAOBaHUA, IS
(bpOoHTABHBIX Ja00OpPaTOPHBIX PabOT HE MEHEE OJHOTO KOMILUIEKTa 000PY/I0BaHUS HA JBOMX

ydanuxcs.

7 kjaacc



Ha3panue 1a6opaTopHoii padoTbl

OobopynoBanne

OHpeHeﬂeHHe LCHBI ACJICHUS U3MCPH-
TEIBLHOTO IIprbopa

W3mepurenbHbIi HUIMHAP (MEH3ypKa), CTaKaH ¢
BOJIOM, MY3BIPEK, KOJI0A U IPYTHUe COCYIbI

H3mepeHune pazMepoB MaJIbIX T

Jlunetika, poOb (MM TOPOX), MIIIEHO, UTOJIKA

N3mepenue ckopoctu

Jlunerika, ceKyH10Mep, N€PEBAHHBIA OpyCOK

I/I3MepeHHe MacCChI TCJIa Ha PbIYAXKHBIX
BEcax

Beckl, rupu, HECKOJIBKO HEOOTBIINX TENl Pa3HOU
MacChl

N3mepenus oobeMa Tena

N3meputenbHbli TUIMHAP (MEH3YpKa), TEIa He-
npaBUIbHOH (hOpMBI HEOOIBIIOT0 00BEMA (Tali- Ka,
OOJITHK H T.1.)

Onpenenenne IOTHOCTU TBEPIOTO Tea

Becsl, rupu, n3amMepuTenbHbIN IUIUHAP (MEH-
3ypKa), TBEPI0E TEJIO HEU3BECTHOM IJIOTHOCTH,
HUTKA

['pagyupoBanue npyXUHbI U U3MEPEHHE
CUJI IMHAMOMETPOM

JlunamoMeTtp, 1Kaisa KOTOPOTo OTCYTCTBYET (MU
3aKkpeiTa Oymaroit), Habop rpy3os mo 102 r,
MTaTUB C My(PTOM, JTATKON U KOJIBIIOM

WccnenoBanust 3aBUCUMOCTH CHITBI TPE-
HUSI CKOJIBXKEHHUSI OT CUJIbl HOPMAJIBHOTO
aBIICHUS

JlunamomeTp, IepeBIHHBIA OPYCOK, HAOOp TPY-
30B

Omnpenenenns LEHTPA TAKECTH MIIOCKON
[IJIACTUHBI

JInnelika, mIocKas IJIaCTUHA IIPOU3BOJIBHOU
dbopmpbl, oTBEC, OyiaBka, mpoOKa, MTAaTUB C
My(TOM U JIAKOM

10

N3mepenne naBiieHus TBEPIOTO TENa HA
onopy

Jluct xneryaroii Oymaru, KapaH/all, BEChI, MO-
JIOIIBA OOTHUHKA

11

OnpeneneHne BHITATKUBAIOIICH CUIIBI,
JNEUCTBYIOILIEH Ha IIOTPYKEHHOE B KUJI-
KOCTBH TEJO0

JlunamomeTp, mTaTuB ¢ MyQdTOM | JIAIIKOM, 1B
TeNa pa3Horo 00bhEMa, CTaKaHbI C BOJOK U
HACBIIICHHBIM PACTBOPOM COJIM B BOJIE

12

BrisicHeHue yciioBHil niaBaHus TeIa B
SKUIKOCTHU

Becsl, rupu, u3MepuTeIbHbIA HUIUHIP, PO-
OMpKa-TOIUIaBOK C MPOOKON, TPOBOJIOYHBIH
KPIOYOK, CYXOH MECOK, (UIbTpoBaIbHAS OymMara

WIN CyXas TpAIKa

13

BrisicHeHme ycinoBus paBHOBECHsI pplyara

Peryar na mratuse, HabOp TPy30B, JIMHEHKA, TH-
HaMOMET]

14

Omnpenenenue KIIJI mpu mogpeme Tena

IO HAKJIOHHOW IJIOCKOCTHU

Jlocka, AMHAMOMETp, U3MEPHUTEIIbHAS JICHTA WIIN
JUHEeNKa, OpyCOK, IITaTUB ¢ My(PTOil U Tankoi

8 kiaacc

Ha3zBanue j1adopaTopHoil padoThl

Oob6opynoBanue

HccnenoBanue H3MEHEHHS CO BPEMEHEM
TEMIIEPATyPbl OCTHIBAKOLICH BOJBI

CrakaH ¢ BOAOM, 4achl, TEPMOMETP

CpaBHEeHHUE KOJIMYECTB TEIIOTHI IIPU
CMEILMBAHNUU BOJbI Pa3HON TEMIIEpaTyphbl

Kanopumertp, u3MepuTenbHbIN UIUHIP, TEP-
MOMETp, CTaKaH

N3Mepenne yienbHON TEMI0EMKOCTH
TBEPJOTO TeNa

CrakaH ¢ BOJIOH, KaJIOPUMETP, TEPMOMETP, BECHI,
TUPU, METAUIMYECKUN  LIWJIMHJP HA HUTH, CO-
CYJ C ropsiuer BOJOM

N3MepeHre OTHOCUTENBHOM BIIAXKHOCTH
BO31yXa

2 TepMOMETpa, KYCOK MapJiH, CTaKaH ¢ BOIOMI




5 | Coopka 3MeKTpHUECcKOii IIenH U u3mMepe- | MICTOUHUK MUTaHus, HU3KOBOJIbTHAS JIaMIla Ha
HUE CWJIBI TOKA B €€ Pa3JIMYHbIX Y4aCTKaX | IOJICTaBKE, KIII0Y, aMIIEPMETP, COCAUHUTEIbHBIC
IIPOBOJIA
6 | M3Mmepenue HaNpsDKEHMS HA PasiuyHbelX | MICTOYHMK UTaHus, PE3UCTOPBI, HU3KOBOJIBTHAS
y4acTKax JIEKTPUYECKON Lenu JamIa Ha IOJICTaBKE, BOJIbTMETP, KJIIOU, COEH-
HUTEJIBHBIE IPOBOJA
7 PerynupoBanue cuibl Toka peoctaroM| MICTOUHMK TUTaHus, IOJI3YHKOBBIM peoCTar, aM-
NEPMETP, KJIIOY, COEMHUTEIbHBIE TPOBOAA
8 | UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA B | VICTOUHMK NHMTaHUSA, HCCIEAYEMBIM INPOBOJHUK,
IIPOBOJHMKE OT HAIPSKEHUS Ha €T0 aMIIepMETp, BOJIBTMETP, PEOCTaT, KIIOY, COEIH-
KOHIIAX ITPH MIOCTOSIHHOM COIIPOTHUBJIE- HUTEJIbHBIC IIPOBOJA.
Huu. M3smMepeHne conpoTUBIICHUS
9 | 3mepenue paboThl U MOIIHOCTH JIEK- WcTouHuk nutaHus, aMInepMeTp, BOJIBTMETD,
TPUYECKOI0 TOKA B JIaMIIE KJII0Y, CO€IMHUTEIIbHBIE IIPOBOIA
10 | COopka AJIeKTpOMArHuTa M UCIILITAHNE HcTouHuK nuTaHus, K104, COSIMHUTEIIHLHBIC
€ro IeUCTBUS MPOBOJIa, MOJI3YHKOBBIA peocTar, KoMmmac, JeTa-
71 Juis COOPKH IEKTPOMarHuTa
11 | M3yueHue 31eKTpUUECKOro JBUTraTeNs Mopnenb 3neKTpoBUraTesns, ICTOYHUK MUTaHuUs,
MIOCTOSIHHOTO TOKa (Ha MOJIENH) KJII0Y, CO€IMHUTEIbHBIC IIPOBOJIA
12 | UccrnenoBanue 3aBUCUMOCTH yriia oTpa- | Habop mo reomerpudeckoit onTuke
JKCHMS OT YIJIa NaJICHHs CBETa
13 | UccnenoBanue 3aBUCUMOCTH yIJla IIpe- Habop no reometpuueckoii onTuke
JIOMJICHUS OT yIJIa NMaJCHUs CBETA
14 | Usmepenue pokycHoro pacctosinus co- | CoOuparomias JI1MH3a, YKpaH, JJamIia ¢ KoJray-

ouparorieit mua3el. [Tonyuenue nzodpa-
YKEHHI

KOM, B KOTOPOM CJIeJIaHa MPOPe3b, H3MEPHUTEIh-
Had JICHTa




9 kjaacc

Ha3panue 1adopaTtopHoii padboThbl

Oob6opynoBanue

HccrenoBanre paBHOYCKOPEHHOTO
IBUXKEHHS 0€3 Ha4allbHON CKOPOCTH

Keno6 naGopaTopHbIH, IAPUK, ITATUB ¢ Myd-
TOH U JIANKOM, CEKyHIOMEP, U3MEpPUTEIIbHAS JICH-
Ta

HccrenoBanue yCKOpEHHUs CBOOOTHOTO
MageHus

[TpuGop 1t n3ydeHus IBUKEHUS Tell, TOJIOCKH U3
MWIIUMETPOBOM Oymaru amuHoi 300 MM u
muprHOM 20 MM, MTAaTUB ¢ MY TOH M JIATKON

UccnenoBanue 3aBUCUMOCTH MepUoja
KoJie0aHUM NPY>KUHHOTO MasiTHUKA OT
MacCChI Ipy3a U )KECTKOCTH MPYKUHBI

[tatuB ¢ My TOMN U JTANIKOH, CIIUpaNIbHAS MPY-
KuHa, Ha0op Tpy30B Maccoit 100 rpamM, ceKyH-
JIOMEp, U3MEPUTENbHAsSI JIEHTA

HccrenoBanre 3aBUCMMOCTH TICPHUOIA U
4aCcTOTHI CBOOOIHBIX KOJICOAHUI HUTS-
HOT'O MasiTHUKA OT JUJIMHBI HUTHA

[lItatuB ¢ Mmy(dTOH U TANKO#H, MIAPUK C TPUKPETI-
JICHHOW K HEMY HUTBIO JUIMHOM 0KoJ10 130 cMm,
CEKYHJIOMep, U3MEpUTEIIbHAs JICHTa

N3yueHune ABIIEHUS 3JIEKTPOMAarHUTHOU
WUHIYKIIWH

MunnunamnepmeTp, KaTyluka-MOTOK, MarHUT T10-
JIOCOBOM, NCTOYHMK ITUTAHUs, KaTyIIKA C KeEJe3-
HBIM CEpPJICYHUKOM, PEOCTaT, K04, COSAMHU-
TEJIbHBIE IPOBOJA, MOJEIb T€HEPATOPA INEKTPH-
4ECKOr0 TOKa

HaOironenne CIrIomHoro u JIMHEHYaTo-
r'O CIIEKTPOB

[TpoeknoHHBIN anmapar, CreKTpajabHbIe TPYOKH C
BOAOPOAOM, HCOHOM HJIU I'CJIMEM, UCTOYHUK
MUTaHUS, IITATUB, COEAMHUTEIbHBIEC TPOBO/IA,
CTCKJISIHHAA TIJIACTHHKA CO CKOMICHHBIMU T'PaHAMU

N3y4enune neneHus siipa ypaHa 1o
¢dororpaduun Tpexos

dotorpadusi TPEKOB 3apsSHKEHHBIX YaCTHIl, 00pa-
30BaBIIUXCS B (DOTOAIMYIIBCUU TIPH JCICHUU AIpA
aToMa IoJ ACHCTBUEM HEUTPOHA, IMHEKA U3Me-
pUTENLHAS

N3ydeHue TpeKoB 3apsyKEHHBIX YaCTHULL
0 TOTOBBIM (poTorpadusim

doTtorpadun TPEeKOB 3apsHKEHHBIX YaCTHUIL, TTOJTY-
YEHHBIX B KaMepe BuiibcoHa, my3bIpbKOBOI Ka-
Mepe U HOTOIMYIBCUU

M3mepeHne ecTeCTBEHHOTO PaHaIiioH-
HOro ()OHA JO3UMETPOM

Jlo3umeTp Al U3MEpEeHHsI eCTECTBEHHOTO pajina-
IIMOHHOTO (hOoHA




3. OcHoOBHas W AONOJIHUTEJbHAs JINTEpaTypa:
1.AcraxoBa T.B. JlaGoparopHbie paOOTbl M KOHTPOJBbHBIE 3a/laHUsl MO (UBHKE:
TeTpanp Ui ydamuxca 8 kiacca. - Caparos: JInnen
2.I'ybanoB B.B. JlaboparopHble paOOThl 1 KOHTPOJIbHBIC 3a7aHus 10 (PU3UKE: TEeTpalb
15 ydamuxes 9 knacca. - Caparos: JIunen
3.Jlykammk B. WU. COopHuk 3amgady no ¢uszuke: Yued mocobue mis ydammxcs 7-9
kiacc.- M. IIpocseie- Hue, 2014
4 Mapon A.E. Mapon E.A. ®usuka: nuaaktuueckne Matepuansl.7 kiacc.- M.: [Ipoda,
2013 Mapon A.E. Mapon E.A. ®usuka: 1UJaKTHUYECKUE MaTepHasbl.8 Kiacc.- M.:
Hpoda, 2013 Mapon A.E. Mapon E.A. ®usuka: quaakTHueckue MaTepraibl.9 Kiacc.-
M.: ipoda, 2013
5.Ilepoimkun A. B. Coopuuk 3anau o gusuke: Yued nocodue 1jist yyammxcs 7-9 K.
M.: poda, 2014 6.Ileppimkua A.B. @usuka. 7 wimacc: Y4eOHUK IS
ob1eo0pa3oBaTeNbHbIX yupexaeHuii. M.: JIpoda, 2014
8.Ileppimikua  A.B. ®uszuka. 8 kimacc: Y4eOHMK i 001ieoOpa3oBaTeIbHbIX
yupexaennii. M.: JIpoda, 2014
O.Ileppimikua  A.B. ®uszuka. 9 kmacc: YdeOHUK s 001eoOpa3oBaTEIbHbIX
yupexaennii. M.: JIpoda, 2014
10. YmakoBa M. A., K. M. YmakoBa, nuiaktuueckue Marepuaisl 1o ¢usuke (A. E.
Mapos, E. A. Mapon).



