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IHosicuuTeaLHAA 3aNMUCKA

PaGouast mporpamma yue6Horo npeamera «duzuka» nus 7- 9 Ki1accoB cCOCTaBlIeHA
Ha OCHOBE CIIEAYIOIINX HOPMATUBHBIX JOKYMEHTOB U METOJAMUECKIX MAaTEPUATIOB:

- mpukaza MunoOpHayku Poccuiickoit @enepammu ot 17.12.2010 Nel897 «O6
YTBEpXKACHUH  (PelepalbHOTO TOCYJAapCTBEHHOTO  00pa3oBaTeNIbHOTO  CTaHIapTa
OCHOBHOro oO0miero oOpa3oBaHus» (B peA. mpuka3oB MuHoOpHayku Poccuiickoi
®enepanuu oT 29.12.2014 Nel1644, ot 31.12.2015 Nel1577;);

- mpukaza Munobpuayku Poccuiickoit ®enepaunu ot 31.03.2014 Ne253 «O06
YTBEpKACHUU (eepaIbHOTO MEepeUHs yUeOHMKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHUIO
OpU pealn3allii HUMEIOUIMX TOCYJAapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeIbHbBIX
IpOrpaMM HayaJbHOTO OOILEro, OCHOBHOIO OOIIEro, CPEJHEr0 00IIero 00pa3oBaHUS
(C MI3BMEHEHUSAMH U IONIOJTHEHUSIMH);

- yueOHOT O IJIaHa OCHOBHOTO 0011ero oopazoBanus Ha 2022 - 2023 y4yeOHbIH TO/;
- [pPUMEPHOM OCHOBHOM 00pa3oBaTeNbHOM MporpaMmbl OCHOBHOIO  OOIIEro
oOpa3zoBaHus;

- aBTOpCcKOM paboueit mporpammbl k auHuun YMK A. B. Ileprimkuna,

E. M. I'ytHuk: yuyebHO-MeToanueckoe nocodue / H. B.®unonosuy, E. M. I'yTHuk. —
M.: dpoda, 2017 r.

Y4eOHBIi MIaH MIKOJIBI OTBOAMUT 235 4acoB sl 0053aTeIbHOr0 M3YYeHHs (PU3UKU
Ha CTYNEHHU OCHOBHOTO0 o01ero oopasoanus. B rom uncne B VI, VIII knaccax 68 yacos
U3 pacyera 2 yueOHBIX yaca B HeZeno U 99 yacoB U3 pacuera 3 y4eOHBIX 4aca B HEAEIIO
B I X knacce.

[kombHBI KypCc (PU3UKH — CHUCTEMOOOpa3yIOIUNA I €CTECTBEHHO-HAYYHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHUE 3aKOHBI, JIEKAIIEe B OCHOBE MUPO3JIaHUs, SIBISIOTCS
OCHOBOI coJlep:KaHUsl KypCOB XUMHH, OHonoruu, reorpadpuu u actpoHomuu. Ousuka
BOOPY’KaeT IIKOJbHUKOB HAYYHBIM METOJOM I[IO3HAHUS, TIO3BOJISIONIMM I0JIy4aTh
00BEKTHBHBIE 3HaHUS 00 OKpykarouieM Mupe. B 7 u 8 kitaccax mpoucXOoAUT 3HAKOMCTBO
¢ hM3HYECKUMHU SBIICHUSMHU, METOJOM HAYYHOTO MO3HAHUS, (OPMUPOBAHHNE OCHOBHBIX
bu3nuecKux TIOHATUH, NPUOOpPETEHHE YMEHUN U3MEpITh (PU3NUECKUE BEIMUUHBI,
MIPOBOJIUTH JTA0OPATOPHBIA AKCIIEPUMEHT MO 3aJaHHON cxeme. B 9 knacce HaumHaercs
M3yYE€HHE OCHOBHBIX (PU3MUECKUX 3aKOHOB, JIaOOpaTOpHBIE PAOOTHI CTAHOBATCA OoJiee
CJIOHBIMH, IIKOJbHUKH Y4aTCsl TUIAHUPOBAThH IKCIIEPUMEHT CaMOCTOATEIBHO.



|. HVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA ®PUZUKHN

CornmacHO rocyaapCcTBEHHOMY 00Opa3oBaTeIbHOMY CTaHAApTy, H3y4YeHHEe (PU3UKH B
OCHOBHOM IIIKOJIE HANPABJIEHO HA JIOCTHKEHUE CICAYIOUINX LesIe:

¢ YCBOCHHC yUAIlIMMHCA CMBICJIda OCHOBHBIX MIOHSITUH U 3aKOHOB (1)I/ISI/IKI/I, B3aNMMOCBI3HU
MCKAY HUMMU,

e (QopmMupoBaHHE CHUCTEMBl HAy4YHBIX 3HAHMA O TpPUPOJE, €€ (PyHIaMEHTAIbHBIX
3aKOHaX JUJIsl IOCTPOEHUS MPEACTABICHUS O (PU3NUECKON KapTHHE MUPA;

® CHCTCMaTHU3alusid 3HAaHUHU O MHOFOO6paBI/II/I OOBEKTOB W SIBJICHHM npupoaevl, O
3dKOHOMCPHOCTAX HPOHECCOB M O 3aKOHax CI)I/I3I/IKI/I A1 OCO3HAaHHA BO3MOXHOCTH
pPasyMHOTO HCIIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ HAayKH B I[ﬁJ'IBHGfIH.IGM pa3sBUTHUHN
OUBHUIN3allUH,

L (bOpMI/IpOBaHI/IC Y6€)KI[GHHOCTI/I B IIO3HABACMOCTH OKPYXKAOIMICro MHpPpa H
AOCTOBCPHOCTHU HAYYHBIX MCTOAOB €TI0 U3YUCHHUA,

¢ OpraHu3anys S3KOJOrM4CCKOTIO MBIIIJICHUA 1 HCHHOCTHOT'O OTHOIICHUS K IIPUPOAC,

® pa3BUTHE IO3HABATEIbHBIX MHTEPECOB M TBOPUECKHX CIOCOOHOCTEN ydaluxcs, a
TaK)K€ MHTEpEeca K PACIIMPEHUIO U YIUIYOJICHUIO (PU3NUECKUX 3HAHUIA U BbIOOpa (PUBHKHU
KaK MpOQHIBHOTO NpeaMeETa.

I[OCTI/I)KGHHG eaeu oOecrnieunBaeTcs PCUHICHUEM CIICAYIOIIUX 3aJda4:

® 3HAKOMCTBO YYalllUXCSl C METOJAOM HAay4YHOI'O MO3HAHUSA U METOJAMH MCCIIECIOBAHUS
O0OBEKTOB U SBJICHUI MTPUPO/IBI;

® NpUOOpETEeHHE YYAIIUMUCS 3HAHUU 0 MEXaHUYECKUX, TEIUIOBBIX,
JJIIGKTPOMArHUTHBIX M KBAHTOBBIX  SIBICHUAX,  (PU3MYECKUX  BEJIUYMHAX,
XapaKTEepU3yIOLIUX ITH SIBJICHHUS;

e (hopMHpPOBAaHUE Yy YUAIIUXCS YMEHUNA HAOIIOIATh MPUPOIHBIE SIBICHUS M BBITIOTHATH
OTIBITHI, TAOOpPATOPHBIE pabOTHI U

® SKCIEPHUMEHTAIbHBIC UCCIIEOBAHUS C UCIOJIb30BAaHUEM H3MEPUTEIBHBIX MPUOOPOB,
LIMPOKO IPUMEHSAEMBIX B IPAKTUYECKOU KU3HU;

® OBJIAJICHUE YYalIUMHUCS TaKUMHU OOIICHAYYHBIMH TMOHSATUSMHU, KaK HPUPOIHOE
SBJICHHE, DMIIUPUUYECKH YCTAHOBJICHHBIM (akT, mpodiieMa, TUrnoTe3a, TEOPEeTUYECKUn
BBIBO/I, PE3YJIBTAT IKCIIEPUMEHTAILHOM ITPOBEPKH;

® [IOHMMAaHWE YYaUUMHCS OTJIMYMM HAY4YHbIX JAHHBIX OT HENPOBEPEHHOU
uH(popMaIuu, HEHHOCTH HaYKH ISl YIOBJIETBOPEHHUS OBITOBBIX, IPOU3BOJICTBEHHBIX U
KYJIbTYPHBIX TOTPEOHOCTEN YeIoBeKa.

JlaHHBIN KypC SIBISICTCSI OJHUM M3 3BEHbEB B (DOPMUPOBAHMU €CTECTBEHHO-HAYUHBIX
3HAHWM ydaluxcs Hapsay C XuMuer, Ouosoruert, reorpadueit. [IpuHIun noctpoeHus
Kypca — OObeIMHEHUE H3y4aeMbIX (PAKTOB BOKPYr OOIMMX (PHU3NYECKUX HUACH. ITO
MO3BOJIUJIO pacCMaTpUBaTh OTHEIbHBIC SBICHUS U 3aKOHBI KaK 4YacTHBIE Ciaydyau OoJjee



O6IHI/IX MOJI0KEHU U HayKH, 4YTO CHOCO6CTByeT IIOHMMAHWIO MaTrcepuajia, pPa3sBUTHIO
JJOTMYCCKOI'O0 MBIIIJICHM, @ HC ITPOCTOMY 3ay4YHMBAHHUIO q)aKTOB.

W3ydyeHne cTpoeHHs BellecTBa B / Kjacce CO3/aeT NPEIACTABICHUS O IO3HABAEMOCTH
ABJICHUM, HUX OOYCJIOBJIEHHOCTH, O BO3MOXXHOCTH HENPEPBIBHOTO YIIyOJlEeHUs W
IIOTIOJIHEHHS 3HAHUI: MOJIEKYJIa— aTOM; CTPOEHUE aTOMa — JIEKTPOH. Jlajiee 3TH 3HAHUS
UCIIOJIB3YIOTCSL MPU M3YYEHUM MAacChl, IUIOTHOCTH, NaBJEHUs ra3a, 3akoHa Ilackans,
OOBSICHEHUH U3MEHEHUS aTMOC(EPHOTO TaBICHUSI.

B 8 kiacce npoomkaercs UCIOIb30BaHUE 3HAHUI O MOJIEKYJIaxX IMPU U3YYEHUU TEIJIOBBIX
apieHuii.  CBeJeHusT MO JJIEKTPOHHOM  TEOpuM  BBOJATCA B pasnene
«ONEeKTpUUECKHUE SBICHUD». [lanee u3ydaroTcs 3JEKTPOMArHUTHBIE U CBETOBBIE SIBJICHHUS.
Kypc ¢uszukn 9 kmacca pacummpsieT W CUCTEMaTHU3UPYeT 3HaHUS 10 (U3HKE,
IIOJIyYEHHBIE ydaluMucsa B 7 U 8 Kiaccax, IOJHUMas UX Ha YPOBEHb 3aKOHOB. HOBBIM B
coJepkaHuu Kypca 9 kimacca SBJISETCS BKIIIOUEHHE acTpO(PU3MUECKOro MaTepuana B
cooTBeTcTBUM ¢ TpeboBanusimu OI'OC.

JInunoctHble pe3ybTaThl 0cBOeHUsA OOII no ¢pusuke:

* c(hOpPMHUPOBAHHOCTH TMO3HABATEIIHHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH yJarmuxcs;

* YOSXKJICHHOCTh B BO3MOKHOCTU TO3HAHMS TPHUPOJBI, B HEOOXOIUMOCTH Pa3yMHOIO
WCTIONIb30BaHUSl JIOCTKEHUH HAyKHM W TEXHOJOTHH I JadbHEHUIIEro pa3BHTHUSA
YeJIOBEUECKOr0 OOIIECTBA, YBAXXEHHWE K TBOPIIAM HAyKW M TEXHHUKH, OTHOIIEHUE K
bu3HMKe KaK 2JIEMEHTY O0IIEeYeIOBEYECKON KYIbTYPHI,

* CaMOCTOSTEIIBHOCThH B IPUOOPETECHUH HOBBIX 3HAHUH M MPAKTUICCKUX YMCHHUIA,

* TOTOBHOCTh K BBIOOPY J>KH3HCHHOTO ITyTH B COOTBETCTBHUM C COOCTBEHHBIMHU
WHTEpPECaMHU M BO3MOXKHOCTSIMH,

* MOTHBaIUsg 00pa30BATEILHON MEATEILHOCTH IMKOJLHUKOB HAa OCHOBE JIMYHOCTHO
OpPUEHTHUPOBAHHOTO MOIX0/1a;

* opMHUpOBaHUE IIEHHOCTHBIX OTHOIIECHUH APYT K APYTY, YAUTEII0, aBTOPaM OTKPBITUH
U M300peTeHUi, pe3ysibTaraMm o0ydeHus.

MertanpeamerHslie pe3yabTaThl 0cBOeHUs1 OOII no pusuxe:

* OBJIAJICHWE HAaBBIKAMH CaMOCTOSITEJIBHOTO TPUOOPETCHUS] HOBBIX 3HAHHM,
OpraHu3alMi  y4eOHOM  JIeATeNbHOCTH, TIIOCTAHOBKM  IleJiel, IUIaHWPOBAHUA,
CAaMOKOHTPOJISI U OLEHKH PEe3yJIbTATOB CBOEH IEATEILHOCTH, YMEHUSIMHU NPEABUACTH
BO3MOYKHBIE PE3YJIbTAThl CBOMX JICMCTBUMU;

* MOHHMMAaHHE pPANMYANA MEXKIYy HCXOAHBIMM (aKTaMH M THUIOTE3aMH IS HX
OOBSCHEHUS, TEOPETUUYECKUMHU MOJEISIMU M peaJbHbIMH OOBEKTaMH, OBJAJCHUE
YHUBEpCAIbHBIMM YYE€OHBIMU JCUCTBUSIMU Ha NpHUMEpax TUIOTE3 ISl OObSICHEHUS
U3BECTHBIX (AKTOB M IKCIEPUMEHTAIBHOW TMPOBEPKU BBIJBUTAEMBIX THUIIOTE3,
pa3pabOTKH TEOPETUUECKUX MOJICJICH MPOIIECCOB WIIN SIBJICHU;

* (QopMupoBaHME YMEHHMH BOCIPUHUMATH, TMepepadaThiBaTh U  NPEIbIBIATH
uHGOpPMAIIMIO B CIIOBECHOW, 00pa3HOM, CHMBOJMYECKON (opMax, aHaTU3UPOBATH U



nepepadaThiBaTh MOJYYEHHYI0 HWHGOPMAIMI0O B COOTBETCTBUU C TOCTABICHHBIMU
3aJlayaMu, BbIJENIATb OCHOBHOE COJIEP)KaHME MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM
OTBETHI HA TTOCTABJIICHHBIE BOIIPOCHI M U3J1aratTh €ro;

* MPUOOPETEHUE OMBITA CAMOCTOSITEIHLHOTO MOUCKA, aHAJIM3a U 0TOOpa MH(GOPMAIIUH C
UCIIOJIb30BAaHUEM PA3TUYHBIX HMCTOYHUKOB, U HOBBIX HMH()OPMALMOHHBIX TEXHOJIOTHI
JUISl peLIEHUs TO3HABATEbHBIX 33/1a4;

* pa3BUTUE MOHOJIOTHYECKOW U TNAJOTUYECKON PEUH, YMEHUS BbIpAXKaTh CBOU MBICIIH U
CIIOCOOHOCTH BBICITYIIMBATh COOECEHMKA, MOHUMATh €r0 TOYKY 3pPEHHS, MPU3HABATH
IIpaBo JIPYroro 4ejioBeKa Ha HHOE MHEHUE;

* OCBOCHME TMPUEMOB JIEUCTBHI B HECTAHAAPTHBIX CHUTYalUsX, OBJIAJCHUE
HBPUCTUYECKUMHU METOJAMH PELICHUs TPoOIeMm;

* hopMHpOBaHKE YMEHUN pabOTaTh B IPYIINE C BHINOJHEHUEM PA3JIMYHBIX COLUATBHBIX
poJiel, IPeACTaBIATh U OTCTaUBaTh CBOU B3IJISIIBI U YOEXKIEHHUSI, BECTU AUCKYCCHIO.

[Ipu peamuzaumu mnporpamMmbl y ydammxcs OyayT c(OpPMHUpPOBaHBI —ClEIYIOIINE
YHUBEpCaJIbHbIE y4eOHbIE NENCTBUA: pEryJsiTUBHEIE, MO3HABaTEIIbHBIE,
KOMMYHUKATUBHBIE.

PeryasituBuabie YY /|

1. YMeHne caMOCTOATEIbHO OMPENENATh LEIN 00y4deHMs], CTaBUTh U (OpPMYJIUPOBATH
HOBBIE 33J]aul B yu€0e M MMO03HABaTEIbHOM JEATEIbHOCTH, Pa3BUBaTh MOTUBBI U MHTEPECHI
CBOEH NO3HABATEIILHOM JIESITEIIBHOCTH.

OOyyaromuiics CMOXET:

® aHAJIM3UPOBATH CYIIECTBYIOIINE U IUIAHUPOBATH Oyaylire o0pa3oBaTelIbHbIE

pe3yNbTaThI;
® UACHTU(PUUIMPOBATH COOCTBEHHBIE POOIEMBI U ONPEAEIATh TJIaBHYIO POOJIEMY;
® BBIJBUTaTh BEPCUH pEUICHUS TPOOIeMbl, (POPMYIUPOBATH TUIIOTESHI,
PEIBOCXUIIATh KOHEYHBIN PE3yJIbTaT;

® CTaBUTH LIEJb IEATEIHLHOCTH Ha OCHOBE ONMPEEIEHHOMN MPOOIEMbI U CYIIECTBYIOLINX
BO3MOXKHOCTEH;

e (opmynupoBaTh yUEOHBIE 3a/1a4M KAK IIard JOCTUKEHUS MMOCTaBICHHOM LIeNn
NEeSATENbHOCTH;

e 000OCHOBBIBATh 1IEJIEBbIE OPUEHTUPHI U PUOPUTETHI CCHIIIKAMH HA LIEHHOCTH,

yKa3bIBasi U 00OCHOBBIBAS JIOTUYECKYIO MOCIEI0BATEIbHOCTD 1IATrOB.

2. YMeHue caMOCTOATENIbHO IUIAHUPOBATh IMYTH JOCTYIKEHHUS IIeJei, B TOM 4YHUCIE
abTEpPHATUBHBIC, OCO3HAHHO BHIOMpPATh HamOoJiee S(PPEKTUBHBIC CMOCOOBI PpEIICHUS
y4eOHBIX M TMO3HABATEIIHHBIX 3a/a4.
OO0yYarIIUNCI CMOXKET:
e onpenensaTh HeoOxoaumoe(bie) qeicTBrE(s) B COOTBETCTBUU C YUEOHOU U
MO3HABATEJILHOM 3a/1a4aMH M COCTABJISITh aJITOPUTM €ro(¥MX) BBIOJTHECHUS;

e 000CHOBBIBATH M OCYIIECTBIIATH BEIOOP Hanbosee 3(pGEeKTUBHBIX CITIOCOOOB PEIICHNUS
y4eOHBIX W MO3HABATEIIBHBIX 337124,

® ONpeNeNsATh/HAXOAUTh, B TOM YHCIIC U3 MPEIIOKEHHBIX BAPUAHTOB, YCIOBUS TSI BBI-
NOJIHEHUs Y4eOHOM U 03HABATENbHOM 3a/1ay;




e BBICTPaMBaTh )KMU3HEHHbIE IJIaHBI HA KPATKOCPOUHOE Oynyiee (3asBIsATh LENEBbIE
OPHMEHTHUPBI, CTABUTh aJ€KBATHBIE UM 3341 U NPEIIaraTb JEUCTBUS, YKa3bIBas U
000CHOBBIBAs JIOTHYECKYIO TIOCIEIOBATENBHOCTD 1IAr0B);

e BHIOHUpATH U3 MPEAJIOKEHHBIX BAPHAHTOB U CAMOCTOSITENILHO UCKATh
CpEeICTBa/pecypChl A peUICHHs 3aa4u/AOCTUKCHUS LIETIH;

® COCTaBJIATh IUIAH PELICHUS NPOOJIeMBbI (BBIIIOIHEHUS TPOEKTA, IPOBEACHMUS
UCCIIEJIOBAHMUS);

® OMNpeAeATh NOTEHIUANbHbIE 3aTPYAHEHUS [IPU PEIICHNN YYEOHOHU U
ITI03HABATEJILHOM 3a1a4M U HAXOIUTh CPEIACTBA I UX YCTPAHEHUS,

® OMUCHIBATH CBOU OMBIT, OhOPMIISIS €r0 AJIs Iepeaun APYTUM JIOASIM B BUIC
TEXHOJIOTUH PELICHUs MPAKTUYECKUX 3a1a4 ONPEAEIEHHOIO Kacca;

® UIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUIYAIbHYIO 00PAa30BaTEIbHYIO
TPAEKTOPHIO.

3. YMeHHME COOTHOCUTb CBOM JCUCTBUS C IUIAHUPYEMBIMU pPE3YJbTATAMM,
OCYILECTBJIATh KOHTPOJb CBOEH JEATEIIBHOCTH B IIPOLIECCE AOCTHKEHUS PE3YJbTara,
ONpeaeNsaTh CHOCOOBl JEHCTBHM B paMKax MPEIJIOKEHHBIX YCIOBUA U TpeOOBaHMIA,
KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBUU C U3MEHSIOIIECHCS CUTYallUEH.

OOy4Jaromuics CMOXKET:

® ONPEAEISITH COBMECTHO C MEIaroroM U CBEPCTHUKAMU KPUTEPUH TLUTAHUPYEMBIX
pE3yJIbTaTOB U KPUTEPUU OLICHKU CBOEU yueOHOMN AESITENbHOCTH;

® CHCTEMAaTHU3UPOBATh (B TOM YHUCIIE€ BEIOUPATh PUOPUTETHBIE) KPUTEPUH
IJIAHUPYEMBIX PE3YyJIbTaTOB U OLIEHKU CBOEH EATENbHOCTH;

e 0TOMpaTh UHCTPYMEHTHI JJIs1 OLIEHUBAHUS CBOEH JEATEIBbHOCTH, OCYIECTBISATh
CaMOKOHTPOJIb CBOEH JAEATEIIBHOCTH B PAMKAX ITPEIOKEHHBIX YCIOBUM U
TpeOOBaHMIA;

® OILICHMBATh CBOIO ESATENBHOCTD, aPTYMEHTUPYS IPUYHUHBI JOCTHKEHUS WIIN
OTCYTCTBUS INIAHUPYEMOI'O PE3yJIbTaTa;

® HAaXOJWUTb JOCTATOYHBIE CPEJICTBA AJIsl BHIMOJIHEHHSI yUeOHBIX IEHCTBUI B
M3MEHSIOLIENCA CUTyalluu WU MPYU OTCYTCTBUHM IIJIAHUPYEMOIO PE3YNbTATa;

e paboTasi MO0 CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIILYIO J€ATEIbHOCTh Ha
OCHOBE aHaJIM3a U3MEHEHU CUTYallUH JIJIS ITOTYYEHHUS 3aINIAaHUPOBAHHBIX
XapaKTEPUCTUK MPOIYKTa/pe3yibTara;

® YCTaHABJIMBATh CBS3b MEXKAY IOJYYCHHBIMU XAPAKTEPUCTUKAMU ITPOAYKTA U
XapaKTEpUCTUKAMHM MPOLIECCA AEATENBHOCTH U 11O 3aBEPIICHUH IESATEIBbHOCTH
IpeuIaraTb U3MEHEHNE XapaKTEPUCTHUK ITPOLECCa IS TTOJIYYEHHUs YIIyUIIEeHHBIX
XapaKTEPUCTHUK ITPOAYKTA;

® CBEpSATH CBOM JICUCTBUS C IEJIbIO U IPU HEOOXOAUMOCTH UCIIPABIISATH OIIMOKHU
CaMOCTOSTEIIBHO.

4. YMeHue OlLCeHMBATh MPaBUIILHOCTh BBITIOJTHEHUS y4eOHOU 3a/laud, COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHUS.
OOyy4aromuncs CMOXET:
® OmpenesaTh KPUTEPUH MPABWILHOCTH (KOPPEKTHOCTH) BBITIOTHEHUS yIeOHOM
3a71a4u;




® AHAJIM3UPOBATh U 0OOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPUSI
JU1s1 BBITIOJTHEHUSI Y4€OHOM 3a71a4H;

® CBOOOJIHO TOJH30BATHCS BHIPAOOTAHHBIMUA KPUTECPUSIMHU OIIEHKHA U CAMOOIICHKH,
MCXO/S U3 LIeJIM U UMEIOIUXCA CPEICTB, pa3jinyasi pe3yJibTaT U COCOObI ICHCTBHIA;

® OIICHUBATH MPOIYKT CBOCH JESITEIHHOCTH 10 3aJaHHBIM U/ WA CAMOCTOSITEIIBHO
onpeeIEHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIEJIbIO ACATEILHOCTH;

e 00OCHOBBIBATH JOCTHKUMOCTbD 11€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH
CBOUX BHYTPEHHUX PECYPCOB U JIOCTYITHBIX BHEUIHUX PECYPCOB;

¢ (UKCUPOBATH U AHATU3UPOBATH JTUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yJbTaTOB.

5. Bnagenwe ocHOBaMH CaMOKOHTPOJSI, CAMOOIICHKH, TIPUHSATHS pPEIICHUH U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON M TTO3HABATEIHLHOM IESITEIILHOCTH.

OOyyaromuiics CMOXET:

e Ha0IIOAaTh M AaHAJIM3UPOBATH COOCTBEHHYIO YUEOHYIO M TTO3HABATEIBHYIO
JEATETBHOCTD U JEATEIHLHOCTD IPYTUX O0YUaIOIINXCS B MPOIIECCE B3aUMOITPOBEPKH;

® COOTHOCHUTH PEaJIbHBIC U TUTAHUPYEMBIC PE3yIbTaThl HINBUIYTBHON
00pa3oBaTeNbHOM NEITETLHOCTH U JIeJIaTh BEIBOJIBL;

® [IPUHUMATH PEIICHHUE B YICOHOW CUTYyaIlMy M HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEJIBHO OMPEEsATh IPUUMUHBI CBOETO YCIieXa WM HEeyCIleXa U HaXOAUTh
CIIOCOOBI BBIX0J1a U3 CUTYallUU HEYCIIEXa,

® PETPOCIEKTHBHO OMPEACIATh, KaKHe ACHCTBUS 0 PEIICHUI0 YIeOHOH 3a1auul W
mapameTpbl ATUX JSHCTBUN MTPUBETN K TOJTYICHHIO UMEIOIIETOCS MPOAYKTa yu4eOHOM
NEeATETHHOCTH;

® JICMOHCTPHUPOBATH MPUEMBI PETYIISIINH TICUXO0(HU3UOTOTUIECKIX/IMOITMOHAIBHBIX COCTO-

STHUM JJIs1 focTrxReHus dddexTa ycrnokoeHus (yCTpaHeHUs SMOIMOHAIBHON HATIPSIKEH -
HOCTH), 3 (exTa BoccTaHOBIICHUS (OCIa0ICHUS TPOSBICHUM yTOMIIeHUs ), dddeKTa ak-
TUBH3AIMH (TIOBBIIIEHUS TICUXO(PU3UOIOTHIECKON PEAKTUBHOCTH).

ITo3HaBaTeabHbIE YY ]

1. YMmeHue omnpenensiTb MOHATHUS, CO3/aBaTh OOOOIECHMS, yCTaHABIMBATh AHAJIOTHH,
KJIacCU(UIIMPOBATh, CAMOCTOATEIBHO  BLIOMpPaTh OCHOBAHUST M KPUTEPUH IS
KJaccupuKalyu, yCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE
paccykJeHue, yMO3aKIo4YeHue (MHIYKTHUBHOE, ACAYKTUBHOE, IO aHAJOTHHM) WU JIeNaTh
BBIBO/IBI.
OOyJaroIIMICcs CMOKET:
e 10AOUpaTh CIOBA, COMOMUYNHEHHBIE KITIOYEBOMY CIIOBY, OIIPEICISIONINE €T0
IIPU3HAKU U CBOMCTBA;

® BBICTPAMBATh JIOTHUYECKYIO LIETIOUKY, COCTOSIIYIO U3 KIIOUEBOTO CIOBA U
COTNIOTYUHEHHBIX €MY CJIOB;

® BBIJICIATH OOUTMI MPU3HAK JIBYX UM HECKOJBKUX MPEIMETOB WM SIBIICHUM U
O0OBSICHATH UX CXOACTBO;




O0BETUHATH MIPEAMETHI U SBJICHHUS B TPYIIIIHI [0 OMpPEAeIEHHBIM IIPU3HAKaM,
CpaBHMBATh, KJIACCU(PUIIMPOBATH U 0000I1aTh (HaKTHI U SIBICHUS;

BBIJICTISITH SIBJICHHUE U3 OOILETO psAsla APYTUX SABICHUMH;

OTIPEIETISATH OOCTOATEIHCTBA, KOTOPHIE MPEANICCTBOBAIN BOZHUKHOBEHUIO CBS3H
MEKY SIBJICHUSMU, U3 ITHUX OOCTOSTENILCTB BBIACISATH ONPEICISIONIHNEe, CIIOCOOHBIE
OBITh MPUYUHOMN TaHHOTO SIBJICHUS, BBISBIISTH IPHUUHBI U CIICICTBUS SIBICHUI;
CTPOUTH PACCYXkICHUE OT OOIINX 3aKOHOMEPHOCTEN K YaCTHBIM SIBJICHUSM H OT
YACTHBIX SIBICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PAaCCYXJCHHE Ha OCHOBE CPAaBHEHUS MIPEIMETOB U SBIICHUH, BBIACIAS MIPH
3TOM OO0IIME NMPU3HAKY;

U3JIaraTh MOJyYEHHYIO HH(POPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoil
3a]auu;

CaMOCTOSITENIPHO YKa3bIBaTh HAa MH(POPMAIUIO, HYKIAIOIIYIOCS B IPOBEPKE,
npeasarate ¥ MPUMEHSITh CIOc00 MPOBEPKU JOCTOBEPHOCTH MH(OPMALINY;
BepOaIn30BaTh SMOLIMOHAIFHOE BIIEUATIEHUE, OKa3aHHOE Ha HETO HMCTOYHUKOM,;
OOBSICHATH SIBJICHUS, TIPOLIECCHI, CBS3HM U OTHOIICHHUS, BBISIBIISIEMBIE B XO/I€
MO3HABATEJIbHOM U UCCIIEIOBATENIbCKON AE€ATEIbHOCTH (IIPUBOAUTH OOBICHEHHE C
U3MEHEHUEM (OPMBI MIPEACTABICHUS; OOBICHITH, JETATU3UPYSI UK 0000111as;
OOBSCHATH C 3a/1aHHOM TOUKH 3pEHUs);

BBISIBJISITh U HA3bIBATh PUYMHBI COOBITHUS, SIBJICHUS, B TOM YHUCIIE
03MO>KHBIE/Han0oJIee BEPOSTHBIEC TPUUNHBI, BOZMOXKHBIE TIOCIEICTBUS 33 JaHHON
MPUYUHBI, CAMOCTOSTENIEHO OCYIIECTBIISISI MPUIMHHO-CIICICTBEHHBINA aHAIIN3;
JIeNiaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHAJIN3a Pa3HBIX TOUEK 3PECHUS,
HOJTBEPKIaTh BbIBOJ COOCTBEHHOM apryMeHTalueil Ui CaMOCTOSITENIbHO
HOJy4YE€HHBIMU JAHHBIMU.

2. YMeHHue co3/1aBaTh, IPUMEHATh U IIPEOoOPa30BbIBATh 3HAKH M CUMBOJIBI, MOJCIIH M CXCMBI
JUTSL pelIeHUs yIeOHbIX 1 ITO3HABATEIbHBIX 3a/1aY.
OOVYYArOMIUACST CMOXKET:

0003HaYaTh CHMBOJIOM M 3HAKOM TIPEIMET U/HIIN SBIICHUC;

OTIPENEIATh JJOTUYECKUE CBS3M MEXAY MPeaIMETaMU /WA SBJICHUSMH, 0003HAYATh JaH-
HBIC JIOTUYECKHE CBSI3U C TMTOMOIIBIO 3HAKOB B CXEME;

co371aBaTh a0CTPAKTHBIN WU pealibHBIN 00pa3 mpeaMeTa U/ i SIBICHNUS;

CTPOUTH MOJICJIb/CXEMY Ha OCHOBE YCJIOBHI 3a7[a4M U/ WK CIIOcO0a e€ peleHus;
co37aBaTh BepOabHBIC, BEIIECTBEHHbBIC M HH(POPMAIIMOHHBIE MOJICIH C BBIJICJICHUEM CY-
IICCTBEHHBIX XapaKTEPUCTHK OOBEKTA VIS ONPEACIICHHSI CII0Cc00a pEIIeHHUs 3a1a4H B CO-
OTBETCTBHUM C CUTYyaLIUEN;

peoOpa30BLIBATH MOJICIU C IEIbIO BBISIBJICHUS OOIIUX 3aKOHOB, OTIPEICIISIONINX TaH-
HYIO NPEAMETHYIO 00J1acTbh;

MIEPEBOINTH CIOXKHYIO IO COCTaBy (MHOTOACIIEKTHYIO) HHPOPMAIHIO U3 TpaduuecKoro
W GOPMaTU30BaHHOTO (CUMBOJIBHOTO) MPEACTABICHHUS B TEKCTOBOE M HA00OPOT;
CTPOUTB CXEMY, aJITOPUTM JICUCTBUS, UCTIPABJIATH WJIM BOCCTAHABIIMBATh HEM3BECTHBIN
paHee aNropuT™M Ha OCHOBE UMEIOIIEToCs 3HAaHUS 00 00BEKTE, K KOTOPOMY MTPUMEHSIETCS
ANTOPHUTM;



® CTPOUTH JI0KA3aTENILCTBO: MPIMOE, KOCBEHHOE, OT IPOTHBHOTO;

® aHANIM3UPOBATH/PedIEKCUPOBATH OMBIT Pa3padOTKH U peau3alny y4eOHOTrO MPOEKTa,
UCCIIeIOBaHMs (TEOPETUYECKOT0, SMIIMPUIECKOI0) Ha OCHOBE IPETI0KEHHON pobiem-
HOW CHUTyalluy, TOCTABJICHHOW €N W/WIIH 3a/IaHHBIX KPUTEPUEB OLICHKH MPOIyKTa/pe-
3yJIbTaTA.

3. CMBICIOBOE YTCHHUE.

OO0Oyyaronmicsa CMOKET:

® HaxOJUTh B TEKCTE TpeOyeMyro HHPOPMAIHIO (B COOTBETCTBHH C LIEISIMUA CBOSH
JCATEITBHOCTH);

® OpPHCHTHPOBATHCS B COACP)KAHUH TEKCTA, IOHUMATh IIEJOCTHBIN CMBICI TEKCTA,
CTPYKTYPHUPOBATh TEKCT;

® yCTaHaABJIMBATh B3aUMOCBS3b OMMMCAHHBIX B TEKCTE COOBITHH, SIBJICHUH, MPOIECCOB;

® PE3IOMHUPOBATH IIABHYIO UICIO TEKCTA,

® KPUTHYECKH OLICHUBATH COJIepKaHUEe U (POopMy TEeKCTa.

4. ®opMUpPOBaHHE U PA3BUTUE SKOJIOTUYECKOTO MBIIIJICHUS, YMEHUE ITPUMEHSThH €T0
B T03HABATEIbHON, KOMMYHUKATHUBHOM, COIIMAJIBHOW NPAKTUKE U MPodhecCHOHATbHOU
OpUEHTAIUH.
OOyyaromuncs CMOXET:
® ONPEACISTh CBOE OTHOLIEHUE K MPUPOJTHOU CPELIE;
® AHAJIM3UPOBATH BIUSHUE HKOJOTUUECKUX (PaKTOPOB HA Cpe/ly OOUTAHUS KUBBIX OpraHU3-
MOB;
® IIPOBOJMTH IIPUYUHHBIN U BEPOSITHOCTHBINA aHAIU3 YKOJOTUYECKUX CUTYALIHUM;
® [IPOTHO3UPOBATH U3MEHEHHUS CUTYyaIlUU MIPU CMEHE JIEUCTBUS OJHOTO (haKTOpa Ha e~
CTBUE Apyroro (axropa;
® PACIpPOCTPAHATH FIKOJOTHUECKHE 3HAHUS U YYAaCTBOBATh B MPAKTUYECKUX JieaX 1Mo
3aIlUTE OKPYKAIOMIEH CPebl;
® BbIPAXATh CBOE OTHOUIEHUE K IPUPOJIE YEPE3 PUCYHKH, COUMHEHHUS], MOJIENIU, TIPOEKTHbHIE
paboTHI.

5. PazBuTne MOTHBAIMK K OBJIAICHUIO KYJIbTYPOH aKTUBHOT'O MCIOJIB30BAHUS CIOBApPEN
U JIPYTUX TOMCKOBBIX CUCTEM.
OOyyaromuncs CMOXET:
® OIpeAeNATh HEOOXOAMMBIE KIIFOUEBBIE IOMCKOBBIE CII0BA U 3alPOCHI;
® OCYILIECTBJIATh B3aUMOJECHCTBUE C DJIEKTPOHHBIMHU ITOMCKOBBIMA CUCTEMAMHU,
CJIIOBapsIMHU;
e (QopMHUpPOBATH MHOXKECTBEHHYIO BEIOOPKY M3 TOMCKOBBIX UCTOYHUKOB JJIsI
00BEKTUBU3ALIUU PE3YJIHTATOB IOUCKA;
® COOTHOCHTH MOJIYYEHHBIE PE3YJIBTATHI IOUCKA CO CBOEH JEATEIBHOCTHIO.




KommyHnukaTuBubie YV /|

1. YMeHne opraHu30BbIBaTh YU€OHOE COTPYAHUYECTBO M COBMECTHYIO JCSATEIHHOCTD C
YYUTEJIEM W CBEPCTHUKAMH; padOTaTh WHAMBUAYAJILHO W B TPYIIIE: HAXOIUTh OOIIee
perieHre u pa3peniaTh KOH()IUKTH HA OCHOBE COTJIACOBAHUS MO3UIIMKA M y9éTa WHTEPECOB,
dbopMyIMpOBaTh, APTMEHTUPOBATH U OTCTAMBATH CBOE MHEHHUE.

OO0Oyyaronmiicsa CMOKET:

ONpeesaTh BO3MOXKHBIE POJIM B COBMECTHOM JI€SITEIbHOCTH;

UTpaTh ONPEETEHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;

MPUHUMATh MO3ULUIO COOECETHUKA, TOHUMAs! TIO3ULUIO JPYTroro, pa3indyaTh B €ro
peun: MHEHHUE (TOUKY 3pEHUS ), TOKAa3aTEIbCTBO (APTYMEHTHI), (DAKThI; TUTIOTE3HI,
aKCHOMBI, TEOPHH;

ONpeaeNsTh CBOM IEUCTBUS U IEUCTBUS NapTHEPA, KOTOPBIE CIIOCOOCTBOBAIM HIIN
NPENATCTBOBAIN NPOJTYKTUBHON KOMMYHHUKAIINH;

CTPOUTH MO3UTUBHBIE OTHOILLIEHUS B MpoIiecce yueOHOW 1 O3HABATEIbHOM
NEeSATENbHOCTH;

KOPPEKTHO M apryMEHTUPOBAHHO OTCTaWBATh CBOIO TOUKY 3PEHUS, B AUCKYCCUU
YMETH BbIABUTaTh KOHTPAPTYMEHTHI, iepedpa3upoBaTh CBOIO MBICIb (BlIaJCHHE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

KPUTHUYECKU OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh
OLIMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;
npeajaraTh albTEPHATUBHOE pellleHrEe B KOH(DIUKTHOWU CUTYyaIlUH;

BBIJIEJISITh OOIIYIO TOUKY 3PEHUS B AUCKYCCHUU;

JOTOBAapUBaTHCA O MPABUIIAX U BOMPOCaX JJIsl OOCYKIEHHSI B COOTBETCTBUH C
IIOCTABJIEHHOW MEPE TPYIIION 3a1a4ei;

OpraHU30BbIBATh YU€OHOE B3aMMOJICHCTBHE B TpyIIe (OMpenesTh o01ue e,
pacnpenensiTh poJii, 10roBapuBaThCs APYT € APYTOM H T. 1.);

YCTPAHATh B pAMKaX JUAJIOTa pa3pbiBbl B KOMMYHHUKAIMU, OOYCIIOBJIEHHBIE
HETTOHUMaHUEM/HETIPUATUEM CO CTOPOHBI coOOECeTHMKA 3a7a4H, (DOPMBI WU
coJlepKaHus Auaiora.

2. YMeHHe 0CO3HAaHHO MCIIOJb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUM C 3a7a4eii KOMMY-
HUKAIIMW JJIS BBIPAXKEHUS CBOUX YYBCTB, MBICJICH M TTOTPEOHOCTEH JJIs TUIAHUPOBAHUS M PETY-
JSILUU CBOEU JEATEIBbHOCTH; BIIAJICHUE YCTHOU U MHCbMEHHOW PEYb0, MOHOJIOTUYECKOM KOH-
TEKCTHOU PEYbIO.

OOy4aromuicss CMOKET:

OTIPENICIIATh 33/la4y KOMMYHHUKAIIUU U B COOTBETCTBUHU C HEM OTOUpATh peUueBbIe
CpEICTBa;

OTOMPATh U UCIOJIb30BATh PEUEBBIC CPEJICTBA B MPOIIECCE KOMMYHUKAILIUM C IPYTUMHU
T0IbMU (AUANOT B Mape, B MAJIOW TPYIIE U T. [.);

MIPEACTABIISTH B YCTHON WJIM MUChbMEHHOU (popMe pa3BEPHYTHIN TIaH COOCTBEHHOM JIesI-
TEJIbHOCTH;

co0JIF0AaTh HOPMBI IYOJIMYHOM peuH, perjiaMeHT B MOHOJIOTE U JJUCKYCCHHU B COOTBET-
CTBUM C KOMMYHUKATUBHOM 3a/1a4€i;



3.

BBICKa3bIBaTh 1 0OOCHOBBIBATh MHEHHE (CYKJICHHE) U 3alpaliuBaTh MHEHUE NMApTHEPA B
paMKax auaora;

MPUHUMATD PEIICHUE B XO/I€ TUAJIOTA U COTJIACOBBIBATH €0 C COOECETHUKOM;
CO3/1aBaTh MMCbMEHHBIE KIIMIMPOBAHHBIC U OPUTHUHAIBHBIE TEKCTHI C UCIIOIb30BAaHUEM
HEOOXOIUMBIX PEUYEBBIX CPE/ICTB;

UCIIOJIb30BaTh BepOaNIbHbIE CPEICTBA (CPEICTBA IOTUUECKON CBSA3M) /IJIsl BBIACIICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;

MCIIOJIb30BaTh HEeBepOaIbHBIC CPECTBA WM HATJISAHBIC MaTepUabl, MOATOTOBICHHBIE/
O0TOOpaHHBIE MOJT PYKOBOJACTBOM YUHUTEIIS;

JieJaTh OIEHOYHBIN BBIBOJ O JOCTHKEHUU 1€ KOMMYHUKAIIUU HEMOCPEACTBEHHO
MOCJIE 3aBEPIICHNS KOMMYHUKATUBHOTO KOHTAKTa U 0OOCHOBBIBATH €TO.

CDOpMI/IpOBaHI/Ie )51 Pa3BUTHUC KOMIICTCHTHOCTH B obiacTu HCIIOJIB30BaHUA

UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoyorui (nainee — MKT).
OOVYArOMIUACST CMOXKET:

L[E€JICHANIPABJICHHO UCKATh U UCIIOJIb30BaTh NH(POPMALIMOHHBIE PECYPCHI, HEOOXOIUMBIE
JUTS petieHusl yueOHBIX U IPAKTUYECKUX 3a7a4, ¢ momouibto cpeacts UKT;

BBIOMPATh, CTPOUTH U UCIIOIB30BATh aJIEKBATHYIO HHPOPMALIMOHHYIO MOJEIb JJIsl Iepe-
Jla4u CBOMX MBICIIEH CpeACTBaMH €CTECTBEHHBIX U (DOPMATIBHBIX SI3bIKOB B COOTBETCTBUU
C YCJIOBUSIMH KOMMYHHKAIUY;

BBIJIETIATh MHPOPMAIIMOHHBIN aClEKT 3aa4ul, OIEpUPOBAThH JAHHBIMH, UCIIOJIb30BATh MO-
JieNb PELICHUS 3a1a4H;

UCII0JIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUH (BKJIIOYast BIOOp aJ€KBAaTHBIX 3a7a4e
MHCTPYMEHTAJIbHBIX MPOTPAMMHO-aNapaTHbIX CPEJCTB U CEPBUCOB) JJISl PEILICHUS
MH()OPMAITMOHHBIX 1 KOMMYHUKALMOHHBIX Y4€OHBIX 3a/1a4, B TOM YUCJIE: BEIUUCIECHUE,
HamnMCcaHUe MUCEM, COUMHEHUH, T0KIIa10B, pedepaToB, CO3JaHIE MIPE3EHTAINHN U Ap.;
UCIOJIb30BaTh HHPOPMALIUIO C YIETOM 3TUYECKUX U MTPABOBBIX HOPM;

c03/1aBaTh HH(OPMALIMOHHBIE PECYPCHI PA3HOTO THUIA U JJI Pa3HbIX ayIUTOPHiL, cOOI0-
naTh MTHGQOPMALIMOHHYIO TUTHEHY U IIpaBuiia HHPOPMALIMOHHOM 0€30MacHOCTH.

IpeamerHnsie pe3yabTaThl 0cBOeHUs OOII no pusuxe:

BbinycKHUK HayuMTCs:

coOmro1aTh mpaBuiia 0€30MaCHOCTH U OXpaHbI TPy/la IPH padoTe ¢ y4eOHBIM U
1a60paTOPHBIM 000PYAOBAHUEM;

MMOHUMATh CMBICIT OCHOBHBIX (DM3UYECKUX TEPMUHOB: (DU3UIECKOE TEJIIO,

dusndeckoe sBiIcHUE, (hU3NUYCCKast BEIMUNHA, CTMHHUIIBI U3MEPCHUS,

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIH (PU3UIECKUX METOJIOB;
aHAM3UPOBATh OTJCIBHBIC ATAIBI MPOBEACHUS UCCIICIOBAHUN U UHTEPIIPETHPOBATH
pe3ynbTaThl HAOTIOACHUH M OIBITOB;

CTaBUTb OMBITHI IO UCCICAOBAHUIO (DU3UICCKUX SBJICHUHN WM (PU3NYECKUX CBOHCTB TEI
0€3 UCIOIh30BaHUS MPSMBIX U3MEPEHHIA; TPH 3TOM (POpPMYIHpPOBaATH IPOOIIeMy/3a1aqy
y4eOHOT0 IKCIIEPUMEHTA;



coOUpaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000PY1I0BaHNUS;
MIPOBOAMTD OMBIT U POPMYITHUPOBATH BHIBOIBI.

HDI/IMC‘-IaHI/Ie. HpI/I IMPOBCACHUHN UCCICAOBAHNA CI)I/I3I/I‘ICCKI/IX SIBJICHUMN N3MCPUTCIIbHBIC

prOOPHI UCTIONB3YIOTCS TUIIb KaK JATYNKU U3MEPEHHs PU3NUECKUXBEITNYHMH. 3aucu
MOKa3aHUil NpSAMBIX U3MEPEHUI B 3TOM cllydae He TpeOyeTcsl.

MOHUMATh POJIb SKCIIEPUMEHTA B TIOJIYYCHUH HAYYHOU UH(OpMAIIUK;

POBOJUTH NPsIMbIE U3MEPEHUS HU3HUUECKUX BEJIMUMH: BpEMs, PACCTOSIHHE, Macca Tea,
o0BeM, cuiia, TeMIiepaTypa, aTMochepHOe JaBICHUE, BIAKHOCTh BO3/TyXa, HAMPSHKEHHUE,
cuja TOKa, paAualuoHHbIN (OH (C UCIOIB30BAHUEM JJO3UMETPA);

TIPY 3TOM BBEIOMPATH ONTUMAJIBHBIA CIIOCO0 U3MEPEHMS M KCTIOIh30BaTh MPOCTEHIIHE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM.

[Ipumeuanue. JIro0as yqe6Ha51 [mporpamMma n0J’KHa o0ecrneynBaTh OBJIAZICHUC IIPAMBIMHA

HN3MCPCHUAMM BCCX IICPCUYHUCIICHHBIX (1)I/IBI/ILI€CKI/IX BCJINYHH.

IIPOBOJIMTH UCCIIEAOBAHNE 3aBUCUMOCTEN (DU3NUECKUX BEITMYHMH C UCIIOIb30BaHUEM
MPSMBIX U3MEPEHHUH: IIPH ATOM KOHCTPYHUPOBATh YCTAaHOBKY, PUKCUPOBATH PE3yIbTAThI
MOJTY4YE€HHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMUMH B BUJIE TaOIUI U rpadmKOB, A€JIaTh
BBIBOJIBI 110 PE3YJIbTATAM UCCIICIOBAHUS;

MIPOBOAUTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BETUYUH: IIPU BHITTOJTHEHUN U3MEPEHUIM
coOMpaTh KCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MIPEJIOKEHHOW UHCTPYKIUH,
BBIYMCIIATh 3HAYCHUE BEJIIMYMHBI U aHAJIM3UPOBATH MOJIYYCHHBIC PE3YJIbTAThl C YUETOM
3aJJaHHOM TOYHOCTU U3MEPCHUMU;

aHAJIM3UPOBATh CUTYaIlUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTeEPa, y3HABaTh B HUX
MPOSIBJICHUE U3YYCHHBIX (PU3MUECCKUX SBIICHUHN WJIM 3aKOHOMEPHOCTEH M IPUMEHSTh
MMEIOIIMECs 3HaHUS IS UX OOBSICHEHMS,

MMOHUMATh PUHITUIIBI ACHCTBUS MAITUH, TPUOOPOB U TEXHUUYECKUX YCTPOMNCTB, YCIOBUS
nXx 0€30I1aCHOTO MCIIOJIL30BaHHUS B IOBCETHECBHOM KU3HMU,

WCTIOJBb30BaTh MPHU BBIMOJHEHUM YYEOHBIX 3aJa4 HAYYHO-TIOMYJSPHYIO JUTEpPATypy O
(bU3MYECKUX SIBJICHUSAX, CITPABOYHBIE MaTepHUasbl, pecypchl MIHTEpHET.

B])IIIyCKHI/IK MOJIYYUT BO3SMOKHOCTb HAYIYUTLCH

0CO3HABAMb YEHHOCb HAYYHBIX UCCe008AHULL, POIb (QUIUKU 68 PACUUUPEHUU
npeocmasieHuti 06 OKpycaouem mupe u ee 6Kido 8 yiyyuleHue Kauecmeda HCusHu,
UCNOIb308AMb NPUEMb NOCMPOEHUS (PU3UUECKUX MoOelell, NOUCKA U (hOPMYTUPOBKU
00Ka3amenbcme blOBUHYMbIX 2UNOMe3 U MeoPemu4eckux 8b1860008 Ha OCHOBE
IMAUPULECKU YCIAHOBIEHHBIX (DAKMO8,

CPABHUBAMb MOYHOCTb UBMEPEHUS (PUSUYECKUX BEIUYUH NO BEIUYUHE UX
OMHOCUMENLHOU NOCPEUHOCIU NPU NPOBEOEHUU NPAMBIX UBMEPEHULL,
CAMOCMOSIMENIbHO NPOBOOUMb KOCBEHHbIE UBMEPEHUSL U UCCAe008AHUS (DU3ULECKUX
BENUUUH C UCNOIb308AHUEM DAZIUYHBIX CNOCOO08 UMEPEeHUs (DUULECKUX BeTUYUH,
8b1OUPaAMb CPEOCMBA UBMEPEHUSL C YUEemOM HeoOX00UMOU MOUYHOCIU U3MePEeHUL,
000CHO08bI8AMb 8bIOOP CNOCODA UBMEPEHUS, A0EKBAMHO20 NOCMABIEHHOU 3a0aye,
npPoBOOUMb OYEHKY 00CMOBEPHOCMU NOJIYYEHHbIX Pe3)IbMamos;

BOCNPUHUMAMb UHDOPMAYUIO PUUUECKO20 COOEPIHCAHUSL 8 HAYHUHO-NONYIAPHOLL
Jqumepamype u cpeocmseax Maccosol UHpopmayuu, Kpumuyecku oyeHu8amo



NOJYYEeHHYI0 UHPOPpMAayUio, AHAIU3UPYSL ee coOepaicanue U OaHHble 00 UCTOYHUKE
ungpopmayuu;

® co30asamb coOCMBEeHHbIE NUCbMEHHbIE U YCIHble COOOUWeHUs O PU3UUECKUX SABTeHUX HA
OCHOB€ HeCKONbKUX UCIOYHUKO8 UHDOPMAYUL, CONPOBOHCOAMb 8bICIMYNIEHUE
npezenmayuet, y4umoléas 0coOeHHOCIU ayOUmMopul C8epCmMHUKOS.

du3uKa U ee poJib B MO3HAHUM OKPY’KAIOIIEro MUpa
[TpenMeTHBIMU pe3yJIbTaTaMH OCBOCHHS TEMBI SIBIISTFOTCS:

¢ [MOHUMaHUE (PU3UICCKUX TEPMHUHOB: TEJIO, BEIICCTBO, MATCPHS;

e yMEHUE MPOBOJINUTH HAOIIOICHUS (PU3NUCCKUX SBJICHUH;

® U3MEPATh (PMEREBEINYNHBI: PACCTOSHHUE, IPOMEKYTOK BpEMEHH, TEMITEPaTypy;

® OIpEICIATh IICHY JICJACHHS KAl TPHOOpPA ¢ YIESTOM TOTPEITHOCTH U3MEPEHUS;

MMOHMMAaHHE POJIM YUCHBIX Halllel CTpaHbl B Pa3BUTHH COBPEMEHHOMN (PU3UKH U
BIMSHUY Ha TEXHUYSCKHUH U COLMATBHBIN TpOTpecc.
Buvinycknuk noayuum 603mM0MCHOCHb HAYUUMbCA

* 0CO3HABAMb YEHHOCMb HAYYHBLIX UCCAe008AHUL, pOIb (QU3UKU 6 pacuuperuu
npedcmasieHutl 006 OKpyicarouem mupe u ee 8Kiao 8 YayuuieHue Kauecmaea HeusHu,

* UCNONb308aMb  NpUEMbl  NOCMPOEeHUsT  Qu3uyeckux moolenel, Nnoucka u
DOpMYIUPOBKU 00KA3ZAMENLCME 8bLOSUHYMBIX 2UNOME3 U MeoPemuiecKux 6bl80008
HA OCHOB8€ HIMNUPUYECKU YCMAHOBIEHHBIX aKmos;

* CpasHusamvb MOYHOCMb UBMEPEHUs (QU3UYeCKUX GelUdUH No BeluyuHe UxX
OMHOCUMENbHOUNOZPEUHOCU NPU NPOBEOCHUU NPIMbIX UMEPEHUIL,

* CAMOCMOSMENbHO NPOBOOUNDb KOCEEHHbIE USMEPEHUS U UCCAe008AHUSL (PUULECKUX
BEIUYUH C UCNONIb308AHUEM PAZTUYHBIX CNOCOO08 UIMEPEHUS (PUUYECKUX BENUYUH,
861OUPAMb CPEOCMBa UMEPEHUsL C VHemoM HeoOX00UMOU MOYHOCMU U3MepeHUl],
000CcHO8bIBAMb 8bLIOOP CNOCOOA UBMEPEHUsl, A0eKB8AMHO20 NOCMABIEHHOU 3adaue,
nPoBOOUMb OYEHKY O0CMOBEPHOCTU NOJIYYEHHbIX PE3)IbMAamos;

* gocnpuHumMams uHopmayuio GuuLecKoco cooepIHcaHuss 8 HAYYHO-NONYIAPHOL
aumepamype u Ccpeocmeax MaccoBol uHgopmayuu, Kpumuyecku OyeHusamo
NOJYHEHHYIO UHDOPMAYUIO, AHATUSUPYSL ee COOepIcanHue U OaHHble 00 UCTOYHUKE
ungopmayuu,

* co30a6amb CcOOCMBEHHblE NUCbMEHHble U YCHHble CO0OWeHUss 0 Qu3u4ecKux
SAGNEHUAX HA OCHOBE HECKOJIbKUX UCMOYHUKO8 UHDOpMAYUU, CONPOBONCOAmb
sblcmyNnieHue npeseHmayuell, y4umoledas 0COOeHHOCMU ayOumopuu CepCmHUKO8.

MexaHnyeckue siBJCHUA
BbInyCKHUK HAyYHTCH:

® DACMO3HABATh MEXAHWYECKUE SIBJICHHUSI U OOBSACHATH Ha OCHOBE HMEIOLIUXCS
3HAaHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBUSI MPOTEKAHUSI ATUX SIBICHUN: paBHOMEpPHOE U
HEPaBHOMEPHOE JIBJKEHHE, pPAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEIHOe
JBUKEHUE, OTHOCUTEJIBHOCTh MEXAaHUYECKOTO JBM)XKEHHs, CBOOOJHOE TMaJeHHE Ted,
PaBHOMEPHOE JABM)KEHUE 110 OKPYKHOCTH, MHEPLMS, B3aUMOJEHCTBUE TEJNl, pEAKTUBHOE
JBWKEHUE, TIepelada JaBJICHUS TBEPAbIMH TeJaMH, KUAKOCTIMU U Ta3aMy,



aTMoc(epHOE [aBJIEHUE, IUIABaHME TeJl, PABHOBECHE TBEPAbIX TeJ, HMEIOLIUX
3aKpEMJICHHYI0 OCh BpalleHMs], KOJeOATEeIbHOE JIBUKEHUE, PpE30HAHC, BOJHOBOE
JBKEHHUE (3BYK);

® ONUCBHIBATh M3YYCHHBIE CBOWCTBA TEJI U MEXAHWYECKHUE SIBICHMS, HMCIOJB3YS
¢usznyeckue BENUYMHBL: MyTh, IEpPEMEIICHHe, CKOPOCTh, YCKOpPEHHUE, Tepuoj
oOpaitieHusi, Macca Teja, INIOTHOCTh BEIECTBa, cuja (CHiia TSHXKECTH, CHJIa YIPYTOCTH,
cuia TpeHHs), HABICHUE, HMIYJIbC Tela, KUHETUYECKas BSHEprus, NOTEHUHAJIbHas
JHEpPrus, MexaHudeckas padoTa, mexaHuudeckas MomHocTb, KIIJI mpu coBepuieHun
paboThl C MCIONB30BAHUEM IPOCTOrO0 MEXaHU3Ma, CUjla TPEHUs, aMIUIMTYAA, IEPUOJ U
yacToTa KosieOaHuil, JJIMHA BOJHBI M CKOPOCTh €€ pPacHpOCTPAaHEHUs; IPU ONUCAHUU
IPABWIBHO TPAKTOBATh (PU3NUECKUI CMBICI MCIIONIb3yEMbIX BEJINYMH, X 0003HAYEHUS U
€IMHULBl U3MEPEHUs, HAXOIUTh (HOPMYIbI, CBSA3BIBAIOIIME JaHHYIO (PU3NYECKYIO
BEJIMUYMHY C JPYTMMHU BETMYMHAMMU, BBIUNCIIATH 3HAU€HUE (PU3NYECKOM BEIINYMHBI;

® AHAIM3UPOBATH CBOWCTBA TEJ, MEXAaHUYECKUE SBJIICHUA U MPOLECCHI, UCIIOIb3Ys
(u3MYEeCKUE 3aKOHBI: 3aKOH COXPAaHEHWs HHEPruu, 3aKOH BCEMHUPHOTO TITOTEHUS,
NPUHIUIICYNEPIO3UINHN CUIT (HaxoKeHue paBHoaecTByromen cuibl), I, IT u 111 3akonb1
HproToHa,3aK0H COXpaHEHHUsI UMITyJIbCa, 3aKOH ['yka, 3akoH [lackans, 3akoH Apxumena;
OpyU 3TOM pa3InyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M €ro MaTeMaTU4yecKoe
BBIPAXXECHUE;

® pa3IMyaTh OCHOBHBIE IPU3HAKU U3YUEHHBIX (U3UUECKUX MOJIEJICH: MaTepraIbHasl

TO4YKa, MHEpHIHUAJIbHasd CUCTCMaA OTCUCTA,

® pelaTth 3a/laud, UCTOJIb3ys (PU3MYECKUE 3aKOHBI (3aKOH COXPAHEHUS IHEPTUH,
3aKOH BCEMHUPHOTO TSATOTEHHUS, IpUHIMN cyniepno3unmnu cui, I, 1 u 111 3akonsl HeroTOHa,
3aKOH COXpaHEHHUs HMIyJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u
dbopmyIIbl, CBA3BIBAIONTNE (PU3UUYECKUE BEIUYHHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca
TeJIa, TJIOTHOCTh BEIIECTBA, CWJIA, NABJIICHUE, UMITYJIbC TEJIa, KUHETUYECKAs SHEPTHUS,
MOTEHIIUAJIbHAS JHEPrusi, MeXaHudeckas paboTa, MexaHudeckas MomHocTh, KIIJ]
MPOCTOT0 MEXaHU3Ma, CHjia TPEHUSI CKOJIbKEHUS, KOA(DPUIMEHT TpEeHUs, aMILUIUTY]a,
Mepuoj M 4YacToTa KoJieOaHWH, IJIMHA BOJIHBI MU CKOPOCTb €€ paclpOCTpaHEHHUs): Ha
OCHOBE aHAJIM3a YCJIOBUS 3aJlayd 3allUChIBATh KPATKOE YCJIOBHUE, BBLICIATH (HPU3NUECKUE
BEJIMYMHBI, 3aKOHBI U (DOPMYJIbI, HEOOXOIUMBIE JIJISl €€ PEIICHHUs, MPOBOJUTh PACUEThl U
OIIEHUBATh PEATILHOCTh MOJIYYEHHOT'O 3HAYEHUS (PU3NUECKON BETUUUHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUMTHCS:

® UCNONBL308AMb 3HAHUSA O MEXAHUYECKUX ABNEHUSX 8 NOBCEOHEBHOU JHCUSHU Ol
obecneuenusi Oe3onachocmu npu odpaweHuu ¢ npubopamu U  MeXHUYeCKUMU
ycmpoucmeamu, Onsi COXpAHeHUs 300p06bs U COONOOEHUS. HOPM IKOIO0SUYECKO20
nOBe0eHUs8 OKpYIcalouell cpeoe;, NPUsoOUms NpUMepbl NPAKMUYECKO20 UCNOTb30BAHUSL
Qu3uueckux 3HaHUU O MEXAHU4eCKUx SAGNeHUsX U @QUIUYECKUX 3aKOHAX, Npumepbl
UCNONIL30BAHUS 80300HOBIAEMBIX UCMOUYHUKO8 JHEPSUU, IKOJIOSUYECKUX NOCIeOCMBUL
UCCe008AHUAKOCMUYECKO20 NPOCIMPAHCMS,

® pazuams  paHuybl NPUMEHUMOCMU  (PU3UYECKUX 3AKOHO8, NOHUMAMb
sceobwull xapakmep QYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl MeXAHUYEeCKOl
9Hepeuu, 3aKOH COXPAHEeHUs UMNYIbCd, 3AKOH — BCEMUPHO20 — MA20MeHus) U
02PAHUYEHHOCb UCHONb30BAHUAYACHHBIX 3aKOHO08 (3aKoH I yKka, Apxumeoda u op.);



® HAXOOUMb AOEKBAMHYIO NPedlOJCeHHOU  3a0ade  QuU3UYEeCKYI0  MOOelb,
paspewiams npobremy KAk HA OCHO8E UMEIOWUXCA 3HAHUU NO MeXaHuke ¢
UCNONIL308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowu Memooos OYeHKU.

TenioBble IBJEHUS

BoinycKHHK HAYYHTCS:

® pacno3HaBaTh TEIUIOBBIE SIBJICHUA M OOBSACHATH Ha 0a3e MMEIOIIMXCS 3HAHUW
OCHOBHBIE€ CBOWCTBA WJIM YCJOBHSI NMPOTEKAHUS ATUX sBICHUWM: Auddy3us, u3MeHeHue
oO0beMa Tel Mpu HarpeBaHuu (OXJaXJIeHHUH), OOJbIIasl CKUMAEMOCTh Ta30B, Malas
CKUMAEMOCTh KUIKOCTEH W TBEPIbIX TEJ;, TEIUIOBOE paBHOBECHE, HCIapeHHeE,
KOHJICHCAIUs, [JIaBJICHUE, KPUCTAUIU3aIsl, KUTIEHUE, BJIAKHOCTh BO3/yXa, Pa3jMdHbIe
crocoObl  Teruionepeaaun (TerIoNnpPOBOJAHOCTh, KOHBEKLHUSA, H3IY4YEHHUE), arperaTHble
COCTOSIHMSI BEILLIECTBA, MOTMVIOMEHUE SHEPTUH IPH UCHIAPEHHUH KUJAKOCTH U BBIJIEICHHUE €€
IIPU KOHJICHCALIMH 1apa, 3aBUCUMOCTb TEMIIEPATypbl KUTIEHUS OT JIABJICHHUS;

® ONUCHIBATh H3YYEHHBIE CBOICTBA TEI M TEIUIOBBIE SBJICHHS, HCIOJIb3YS
dbu3nuecKkue BEIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrusi, TeMIiepaTypa,
yAelbHasl TEIUIOEMKOCTh BEIIECTBA, YAEIbHAA TEIUIOTA IUIABJICHUS, YAECIbHASA TEIUIOTa
napooOpa3oBaHusl, yJelbHAas TEIJIOTa CTOPaHUs TOIUIMBA, KOA(D(UIIMEHT MOJE3HOTO
JIEUCTBUS TEIJIOBOTO JBUTATENS; MPU OMHCAHUM TMPABWIBHO TPAKTOBATh (PU3MUYECKUN
CMBICJI UCIIOJIb3YEMbIX BEJIMYMUH, UX O0O03HAUCHUS] U €AUHUIIBI U3MEPEHHUS, HAXOJUTh
dbopMyIIbl, CBSI3BIBAIONINE JaHHYIO (U3MYECKYIO0 BEIMYUHY C JIPYTUMHU BEJIMYMHAMU,
BBIYUCIISITh 3HAaUCHUE (DU3UUECKON BETUUMHBI;

® aHANM3MPOBATHh CBOMCTBA TEJ, TEIUJIOBBIE SIBICHUS MU MPOLIECCHI, HCHOJb3YS
OCHOBHBIE€ TIOJIO)KEHHUSI aTOMHO-MOJIEKYJISIDHOTO YYEHUsI O CTPOCHHMM BellecTBa U
3aKOH

COXpaHCHUA SHCPIUK;

e pa3jMyaTh OCHOBHBIC NMPHU3HAKK W3YYCHHBIX (DU3MUYCCKUX MOJCIEH CTPOCHUS
ra30B, KUAKOCTEH U TBEPBIX TEIl;

® IIPUBOJUTH MPUMEPHI MPAKTUYCCKOrO0 HCIOJb30BaHUs (U3HUYCCKUX 3HAHHHA O
TEILJIOBBIX SIBJICHUSAX;

e pelIaTh 3aJ1a4yM, UCIIONB3YS 3aKOH COXPaHEHHS YHEPTUU B TEIIOBBIX IMpoIeccax
uopmyIIbl, CBA3bIBaONINE (HU3HMUECKHUE BETUUYHHBI (KOJUYECTBO TEILUIOTHI, TEMIIEpaTypa,
yleabHas TCIIOEMKOCTh BEINECTBA, yJe/bHAs TEIIOTA IUIABJICHHUS, yJeiIbHAs TEIIoTa
napooOpa3oBaHus, yiAelbHAas TEIUIOTa CropaHUs TOILIMBA, KOAI(D(HIIMEHT IOJE3HOTO
JNCHCTBUS TEIJIOBOIO JIBHraTelisd): Ha OCHOBE aHaIM3a YCIOBHUS 3a7add 3alUChIBAaTh
KPaTKOCYCIIOBHUE, BBIICIATh (PU3NUCCKUE BETUUHMHBI, 3aKOHBI H ()OPMYJIbI, HEOOXOUMBIC
JUIS €€ PEIICHHs, MPOBOIUThL PacueThl U OIECHUBATH PEATbHOCTh MOJYYCHHOI'O 3HAYCHUS
(U3UICCKON BEITUIHHBI.

BbINYCKHUK MOJYYHUT BO3MOKHOCTH HAYYNTHCSI:

® UCNONBL306AMb 3HAHUAL O MENN0BbIX ABNEHUAX 8 NOBCEOHEeBHOU IHCUSHU OJis
obecneyenusi OezonacHocmu npu obpawjeHuUu ¢ Npubopamu U - MEeXHUYECKUMU
ycmpoucmeamu, Onsi COXpAaHeHUus. 300p06bs U  COONOOEHUS. HOPM IKOI0SUYECKO20
no8edenUs 8 OKpyxcarowel cpede, NPusooUms NPUMEPbL IKOIOSUYECKUX NOCIeOCMBUL



pabomvi 0gueameinell BHYMpeHHe20 C2OPAHUsL, MENTIO8bIX U 2UOPOIIEKMPOCMAHYULL
® paziuuams  2paHuybl NPUMEHUMOCMU  (QU3UYEeCKUX 3AKOHO8, HOHUMAMb
sceobwull xapakmep @QyHOAMEHMANbHLIX @U3UYECKUX 3aKOHO8 (3aKOH COXPAHEeHUs.
9HepauU 8 MeNI08bIX NPOYECcax) U 02PaHU4eHHOCHb UCHONb308AHUSL YACTHBIX 3AKOHO8,
® HAXO0UMb AO0EK8AMHYI0  NPEONONCeHHOU 3adade  uauueckyro  Mooeib,
paspewiamv npodieMy KaK HA OCHO8e UMEIOWUXCA 3HAHUL O MENI08blX SGIEeHUAX C
UCNIONIL30BAHUEM MANEMAMUYECKO20 annapama, mak u npu NOMowu Memooos OYeHKU.

DJIeKTPpUYecKHe 1 MATHUTHBbIE SIBJICHHSA
BbINyCKHUK HAYYUTCS:

® pacno3HaBaTh JJIEKTPOMATHUTHBIE SABJICHHUS W OOBSACHATH HA OCHOBE
MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHUSA IPOTEKAHWS JTHUX SIBJICHUM:
ANEKTPU3ALMUSA TEJ, B3aUMOJICVCTBHE 3apsiAOB, AJIECKTPUYECKUHM TOK U €ro JACHCTBUSA
(TemoBoe, XMMUYECKOE, MarHUTHOE), B3aMMOJEHCTBUE MArHUTOB, AJIEKTPOMAarHUTHAas
WHIYKLMS, JAEUCTBHE MArHUTHOTO ITOJSI HA NPOBOJHHMK C TOKOM M Ha JBHKYLIYIOCS
3apSDKEHHYI0 4YacTHUIly, JEWCTBHE JJIEKTPUYECKOTO TOJISI HA 3apsDKEHHYIO 4YacTHILy,
DIIEKTPOMArHUTHBIE BOJHBI, MNPSIMOJIMHEMHOE PACHPOCTPAHEHHE CBETA, OTPAKECHUE U
IIPEJIOMIICHUE CBETA, JUCIIEPCUS CBETA.

® COCTaBIATH CXEMBI JJIEKTPHUYECKMX LENEed ¢ IOCIENOBaTEIbHBIM U
napajuleIbHbIM COEJUHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS HJIEMEHTOB
JIIEKTPUYECKUX Ilened (MCTOYHMK TOKa, KJIKY, PEe3UCTOp, peocTar, JamIoyka,
aMIepMeTp, BOJILTMETP).

® LCIOJb30BAaTh ONTHYECKUE CXEMBI NIl MOCTPOEHUsI M300paKEHU B IMIIOCKOM
3epKaJie ¥ coOMparoueit JIMH3e.

® ONWCHIBATH W3YYECHHBIE CBOMCTBA TEI W DJIEKTPOMAarHUTHBIE SIBJIICHMS,
UCHOJB3Ys (PUM3MUYECKHE BEIUYMHBI: 3JIEKTPUUECKUM 3apsl, CUia TOKa, DJIEKTPUUYECKOEe
HaIIpsSDKEHUE, DJIEKTPUYECKOE COINPOTUBIICHUE, YACIBHOE COIPOTUBIICHUE BELIECTBA,
paboTa 3JEeKTPUUECKOro MOJs, MOIIHOCTh TOKa, (POKYCHOE pPAcCTOSHHE M ONTHYECcKas
cuia JIMH3bL, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA; IpU
OMMCAaHUM BEPHO TPAKTOBATh (PUIMYECKUN CMBICH HCIOJIb3YEMBIX BEJIMYUH, HX
0003HAUEHUA W EAUHUIBI U3MEPEHUs; HaXOOUTh (OPMYJbl, CBSA3BIBAIOUIME JIAHHYIO
(U3HYECKYIO BEIMYMHY C

APYTUMH BCIIMYNHAMMU.

® AQHAJM3UPOBATH CBOWCTBA TEJ, DJIEKTPOMArHUTHBIE SIBJICHUS W MPOLECCHI,
UCTOJIBb3Ysl (PU3UUECKUE 3aKOHBI: 3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsaa, 3akoH Oma
JUIS ydacTka uenu, 3akoH Jxoyns-JleHna, 3aKOH NPSIMOJIMHENHOIO PACHpOCTPAaHEHUS
CBETAa, 3aKOH OTPA)XEHUs CBETA, 3aKOH MPEJOMJIEHUS CBETA; NMPU 3TOM pPa3IUYaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BBIPAKEHHUE.

® IPUBOJUTH MPUMEPHI MPAKTUYECKOI'O HCIOJIb30BAaHUS (PU3MUECKUX 3HAHHUU O
AIEKTPOMArHUTHBIX SBJICHUSIX

® pemiaTh 3a7a4M, UCTIONIB3Ys (hU3ndecKkre 3aKOHBI (3aKkoH OMa Il y4acTKa I1eTIH,
3ak0oH Jlxoyns-JleHna, 3aKOH NOPSMOJMHEUMHOIO PACIpPOCTPAHEHUS CBETA, 3aKOH
OTpPa)KEHUs CBETA, 3aKOH MPEJIOMJIEHUSI cBeTa) U (DOPMYJIbI, CBSI3bIBAIOIINE (DU3UUECKUE
BEJMYMHBI (CHJIA TOKA, DJIEKTPUUECKOE HAMpPsHKEHHUE, SJIEKTPUUYECKOE COIMPOTUBIICHUE,



yIEJIbHOE COIMpPOTHUBIICHHE BEIECTBA, padOTa AJIEKTPUUYECKOTO MOJIsl, MOIIHOCTh TOKAa,
(bOKyCHOE pacCTOSIHUE U ONTHUYECKAasl CHJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJHBIM YacCTOTa CBeTa, (DOPMYJIbI pacyeTa JIEKTPUUECKOTO COMPOTUBIICHUS TpU
MOCJIEIOBATEILHOM M TapaJjieIbHOM COEIMHEHUU MPOBOJHHMKOB): Ha OCHOBE aHaIM3a
YCIIOBHS 3aJlaydl 3alHChIBaTh KPATKOE YCIOBHE, BBIACIATh (U3HUYCCKUE BEITUYMHBI,
3aKOHBI U (DOPMYJIIBI, HEOOXOIUMBIC JIJIsI €€ PEIICHHUS], POBOJIUTH PACUYETHI U OICHUBATH
PEaTbHOCTHIIONYYEHHOTO 3HAUCHUST (PU3NYECKON BETUYUHBI.
BhINyCKHHMK MOJYYHT BO3MOKHOCTh HAYYMTBHCH:

® UCNONB306AMb 3HAHUA 00 JIEKMPOMASHUMHBIX SGICHUSX 6 NOBCEOHEeBHOU
JICU3HU 0151 0becnedeHuss He30NACHOCMU NPU 0OpaweHUU ¢ NPubOPamu U MmexHuyecKUMu
yempoucmeamu, OJis1 COXPAHEeHUsi 300p06bsi U  COONOOEHUS. HOPM  IKOJIOSUHECKO2O
nosedeHus 6 oKpydicarowell cpede; NPUBOOUMb NPUMEPDL GIUAHUSL IJIEKMPOMACHUMHBIX
UBTYYEeHUU HA HCUBbLE OPCAHUSMBL,

® paziuyams  2paHuybl  NPUMEHUMOCMU  QU3UUECKUX 3AKOHO8, NOHUMAMb
sceoOwull xapakmep QYHOAMEHMAIbHbIX 3AKOHO8 (3AKOH COXPAHEHUS INeKMPUYecKoco
3aps0a) U 02PAHUYEHHOCTb UCNONb3068AHUSL YACMHbBIX 3AKOH08 (3akon Oma 015 yuacmka
yenu, 3axkomn/ocoynsa-Jlenya u op.);

® UCNONB306AMb  NPUEMbl  NOCMPOEHUs.  u3uyeckux Mmooenel, Noucka u
DopMYIUPOBKU 00OKA3AMENbCIE 8bLOGUHYMBIX 2UNOME3 U MeopemudecKux 6bl60008 Hd
OCHOBE DMNUPUHECKU YCIAHOBIEHHBIX (DAKMO8,

® HAXO0OUMb AOEKBAMHYI0 NPEOJIONHCeHHOU  3adade  QU3UYECKYI0  MOOeb,
paspeuiams npoodremy Kax HA OCHO8e UMEIOWUXCS 3HAHUL 00 31eKMpPOMACHUMHBIX
SAGNEHUAX C UCNOJIL30GAHUEM MAMeMamuiecKkoeo annapama, max u npu HOMOwU
Memooo8 OYeHKU.

KBanToBbIe IBJICHUA

BoInycKHMK HAYy4YHUTCSH:

® DACMO3HAaBATh KBAaHTOBBIC SIBJICHUS U OOBSACHATH HA OCHOBE UMEIONINXCS 3HAHUN
OCHOBHBIE CBOWMCTBA WJIHM YCIOBHSl TMPOTEKAHUS OTHUX SBJICHUWA: €CTECTBEHHAs U
UCKYCCTBEHHASI PAIMOAKTUBHOCTb, O-, }- U Y-U3Jy4Y€HHUs], BOSBHUKHOBEHHE JIMHENYaTOTrO
CIIEKTpa U3JIy4YCHUS aTOMa;

® ONUCHIBATH HW3YYEHHbIE KBAHTOBBIC SIBICHUS, HCIOJIb3Ys (DU3UUYECKUE
BEJIMUYMHBI: MACCOBOE YHMCIIO, 3apsII0BOE YUCIIO, IEPUO]T TTOJypacnaaa, SHeprusi GOTOHOB,
IIPU ONHUCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKHUIM CMBICT UCIIOJIb3YEMbIX BEJIMYUH, UX
0003HaUeHHUS W EAMHULBI U3MEPEHHUs; HAXOAUTh (POPMYJbI, CBS3BIBAIOLIUE JTAHHYIO
¢u3nYecKy0 BEIMYMHY C JAPYTMMHU BEIUYMHAMH, BBIUYUCIATH 3HAYCHHE (PU3NYECKOU
BEJINYMHBI;

® AHAJNM3MPOBATHh KBAHTOBBIC SIBIICHUS, HCIHOJNb3YS (U3HUECKUE 3aKOHBI H
IIOCTYJIATBl: 3aKOH COXPAHEHUS JHEPIUM, 3aKOH COXPAHEHUS JJIEKTPUYECKOrO 3apsja,
3aKOH COXPAaHEHHsI MaCCOBOT'O YHMCJa, 3aKOHOMEPHOCTH M3JIyYEHHUs U IIOIJIOLIECHHS CBETa
aTOMOM,IIPU 3TOM Pa3InyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €70 MAaTEMATHUYECKOE
BBIPAXKEHUE;

® pa3MyaTb OCHOBHBIC NPU3HAKU IUIAHETAPHOW MOJEIM AaToMa, HYKJIOHHOU
MOJEIMATOMHOTO 11pa;



® IIPUBOJUTH IIPUMEPHI MIPOSABICHUS B IIPUPOJIE U IIPAKTUYECKOIO UCIIOJIb30BaHUS
PaIMOaKTUBHOCTH, SIAEPHBIX U TEPMOSIAEPHBIX PEAKIIUM, CIEKTPAIBHOIO AaHAJIN3A.
BbINyCKHHMK OJYYHUT BO3MOKHOCTHh HAYYMTBHCH:

® UCNONBL306AMb NOJYYEHHblE 3HAHUSL 8 NOBCEOHEeBHOU JHCUZHU NPU 00paujeHuu ¢
npubopamu U MexHU4eCKUMu YCmpoucmeamu (Cuemuux UOHUBUPYIOWUX HaACMUY,
003umMemp), 015l COXPAHeHUsi 300P06bsL U COONIOOCHUSL HOPM IKOJIOSUYECKO20 NOBEOEHUsL 8
OKpyHcaroueri cpeoe;

® COOMHOCUMb IHEPSUIO CEA3U AMOMHBIX A0ep ¢ 0edheKMOoM MACChl,

® 1pUBOOUMb NPUMEPbl  GIUAHUSL PAOUOAKMUBHLIX  UBIYYEHUU HA — JHCUBbLE
OpP2aHUBMbL, NOHUMAMb NPUHYUN OeUCmeusi O003UMempa U paziudams YClosusi e2o
UCNONIL30BAHUSA,

® NOHUMamb 9IKONO2UHEeCKUe Npobiembl, GO3HUKAIOWUE NpU UCHOIb308AHUU
AMOMHBIX ~ DJIEKMPOCMAHYUL, U NYMU peueHuss 3mux npoonem, nepcneKmubol
UCNONIL30BAHUSA YRPABIAEMO20 MEPMOSLOEPHO20 CUHMESA.

JJIeMeHTbI ACTPOHOMHUM
BhInyCKHMK HAY4YUTCH:
® yKa3biBaTh Ha3BaHWs IUIaHET (COJIHEUHOW CHUCTEMBI; pa3jaudaTh OCHOBHBIC
MPU3HAKU CYTOYHOTO BpAIllEHUsI 3BE3IHOTO HeOa, ABvkeHus JIyHbl, CoJiHIIA U TJIaHET
OTHOCHUTEJIBHO 3BE3;

® TIOHUMATb PAINYUA MEX]TY TeTHOIECHTPUIECKOM U TeOIEHTPUYECKON CHCTEMaMH
MUpA;

BLIl'[yCKHPIK MOJIYYUT BO3SMOKHOCTD HAYIHUTBLCH:

® yKazvleamv oOwUe CEOUCMEA U OMIUHUS NAAHEM 3eMHOU SPYNNbl U NIAHEmM-2U2aHmMOos;
manvix men Conneunol cucmemvl U OOIbUUX NIAHEM, NOAb308AMbCSL KAPMOU3EE30HO20
Heba npu HabIOOEeHUsX 36e30H020 Heba;
® paziuuams OCHOBHbIE XAPAKMEPUCUKU 36€30 (pasmep, usem,
memnepamypa)CoomHoCUms yeen 36e30bl C ee MmemMnepamypoll,
® paznuuams eunomeswvl 0 npoucxodicoeruu ConHeuHolu cucmemoi.

1. COAEPKAHUE KYPCA ®UIUKHU

®dusznyeckoe 00pa3oBaHUE B OCHOBHOM LIKOJIE JOJDKHO 00ecneunTh (POpMHUpPOBAHUE Y
oOyyJarouuxcsi MpeACcTaBiIeHU O HAy4yHOM KapTHMHE MHpa — BaXKHOTO pecypca Hay4dHO-
TEXHUYECKOTO  Mporpecca, O3HAKOMIIGHHE  oOydarommxcss ¢  (U3HYECKUMH U
ACTPOHOMUYECKUMH  SIBICHUSIMH, OCHOBHBIMHM TMPUHIUIAMH pabOThl MEXaHHU3MOB,
BBICOKOTEXHOJIOTMUHBIX YCTPOMCTB U MpHOOpPOB, pa3BUTHUE KOMIIETEHIIMM B pEIICHUU
VMHKXEHEPHO-TEXHUYECKUX U HAyYHO-UCCIIEA0BATEIbCKUX 3a/1a4.



Conep:xanue Kypca Gpu3uKM B 7 Kjacce

Beenenue (5 4.)

®usnka — Hayka o npupozae. Puznueckue sBieHUA. OU3NYECKHE CBOMCTBA TEIl.
Habntonenuwe u onucanue (usmyeckux siBaeHud. Pusznyeckue BelIWYuHbL. W3mepeHus
bu3nyecKUX BEIMYUH: AJIMHBI, BpEMEHH, TeMrepaTypsl. Pusndeckue npuOopsl. TOUHOCTH
Y IIOTPEIIHOCTh U3MEpeHN. MexxnyHapoaHas cucrema equuul. Pu3nka U TEXHHKA.

DponmanvHas 1a6opamopuas paboma:

Ne 1. Onpenenenuie 1IeHbI I€IEHUS] U3MEPUTEIHLHOTO TPUOOpa

IlepBoHayajibHbIE CBEJIEHUS O CTPOEHUM BemiecTBa (5 4.)

Crpoenne BemectBa. ONBITBHL, JOKAa3bIBAIOIIME ATOMHOE CTPOCHHUE BEIIECTBA.
TerioBoe ABMXKEHUE aTOMOB U MoJieKyjd. bpoyHoBckoe npmwkenue. duddysus B razax,
KUJKOCTSIX M TBEpPAbIX Telax. B3aumoneicTBUE 4YacThll BelIEeCTBA. ATrperaTtHble
COCTOSIHMSI BelllecTBa. Mojienu CTpoeHusl TBEPABIX T, KUAKOCTEH U ra3oB. OObsICHEHUE
CBOWCTB Ta30B, JKUIKOCTEH W TBEPABIX TEJI HA OCHOBE MOJEKYISIPHO-KHHETUYECKHUX
MIPEICTABJICHUM.

@poumanvhas 1abopamopHas paboma:

Ne 2. Onpenenenne pasMepoB MaJIbIX TEJL.

B3aumopeiicTBue Tes (22 4.)

Mexannueckoe ABUXKEHUE. MatepualibHas TOUKa KaKk MOJAENb (PU3UYECKOIro Tea.
OTHOCUTENLHOCTh MEXaHMUYECKOTO ABWKeHMS. Dusnueckue BETUYUHBI, HEOOXOJUMBIC
JUIs OMMCAHUS JIBOKCHUSI W B3aMMOCBSI3b MEXKAY HUMH (TPaeKTOpHUsl, IMyThb, CKOPOCTb,
BpeMs JBIDKEHUs). PaBHOMepHOE M HepaBHOMEpHOE IBWXKeHUE. ['paduku 3aBUCUMOCTH
NyTH W MOZYJA CKOPOCTH OT BpeMeHM JBrkeHus. MuHepuusa. HHepTHOCTH Tell.
BzaumopeiictBue Ten. Macca tena. Mamepenue maccenl Tena. IlnoTHocTh BelecTBa. Cuia.
Enunaune cunel. Cuma TsKECTH. 3aKOH BCEMUPHOTO TATOTeHUs. Cujia yrnpyrocTu. 3aKoH
['yka. Bec Ttena. CBsizb MeXAy CUIION TSXECTU U Maccou Tena. Cuiia TSKECTH Ha JPYTux
rmaHerax. Jlunamomerp. Clo)KeHHE [ABYX CHJI, HAMpPABJICHHBIX IO OJHOM MPSMOM.
PaBnoaeicTByromas cuna. Cuna tpenus. Tpenue ckonbxkenus. Tpenue nokos. Tpenue B
npupojie u TexHuke. Puzndeckas npupoja HedecHbIX Tes1 COJTHEUHOU CUCTEMBI.

®@poumanvhas 1abopamopHas paboma:

Ne 3. M3mepenne macchl Tena Ha pblYaXKHBIX Becax.

Ne 4. 3mepenue oobema Tena.

Ne 5. Onpenenenue IOTHOCTUA TBEPIOTO TeJa, U3MEPEHUE IIOTHOCTH KUIKOCTH.

Ne 6. I'pagynpoBka npy>kMHBI U U3MEPEHHUE CHJT IMHAMOMETPOM.

No 7. BpbIsicHEHHE 3aBHUCUMOCTA CHJIbI TPEHUS CKOJIBXKECHUS OT IUIOMIau

CONIPUKOCHOBEHUS TEN U NPHKUMAIOIIECH CHUIIBI.

JlaBjieHUe TBEPABIX TeJ, ;KUAKOCTeH U ra3os (20 4.)

HNanenue. [laBnenue TBepasix Ten. Emununiel m3mepenus: naBieHus. CrocoObl
M3MCHCHHUS JaBjicHUsA. JlaBimeHue »Kuakocted u rTa3oB. 3akoH Ilackansa. [laBiaeHue
JKUJIKOCTM Ha JHO U cTeHku cocyaa. CooOmaromecss cocynbl. Bec Bo3zmyxa.
AtmochepHoe napinenue. M3mepenuwe armocdepHoro aasieHus. OnbiT Toppuuesin.
bapometp-anepoun. Manomerp. ATmocdepHOoe AaBiIeHHME Ha PAa3TMYHBIX BBICOTAX.



['uppaBnuyeckue wmexaHu3Mbl (mpecc, Hacoc). JlaBieHwe KUAKOCTM H Ta3a Ha
MOTPYKEHHOE B HUX Teno. Apxumenoa cuia. [inaBanue ten u cynoB. BoznyxomiaBanue.
@pormanvuas 1abopamopras paboma.
Ne 8. OmpeneneHue BBITATKHUBAIOWIEH CHUIIbIL, JEUCTBYIOLIECH Ha IMOTPYKEHHOE B
KHUJIKOCTb TEJIO.
Ne 9. BeisicHeHHE yCIOBUI MIIABAHUS TEJIA B )KUIKOCTH.

PaGora u MomHoOCTh. JHeprus (13 4.)

Mexanuueckast padota. MOIIHOCTb.

IIpocTeie mexanu3mbl. MomeHnT cunbl. LlenTp Tsokxectn tena. Peruar. PaBHOBecue
CWJI Ha pbryare. Ppruarm B TexHuKe, ObITy U mpupone. llonBUKHBIE W HENOABUKHbBIE
Osoku. PaBeHCTBO paboT NpH MCIOJIB30BAaHUU MPOCTHIX MEXAHU3MOB («30JI0TO€ MPABUIIO
MEXaHUKH»). YCIOBHS PaBHOBECUS TBEPAOIrO TeEla, HMEIOUIET0 3aKpEIUICHHYIO OCh
neuxeHust. KoagduuumenT nonesHoro qeicTBUs MEXaHU3MA.

OHneprus. IloreHnnansHas u KuHeTHYecKas sHeprus. [IpeBpaiieHue ogHOro BHIA
MEXaHUYECKOM 3HEPIUH B APYTOM. 3aKOH COXPAHEHHUS IIOJTHOW MEXaHUYECKON SHEPTUU.

@poumanvuas nabopamopuas paboma:

10. BrisicHeHne yCn0BuUsl paBHOBECHS phIUara.

11. Onpenenenne KII/I mpu nogbeme Tena no HAKJIOHHOM TIOCKOCTH.

Oo6o6maromee mopropenne (5 4.)

Coaep:xanue Kypca ¢pusuku B 8 kiacce

TemyoBble ABJIeHU (22 4.)

TermtoBoe nBwxkenue. TemioBoe paBHoBecue. Temneparypa. BHYTpeHHssI SHEprus.
Pabora u Ttemmonepenava. TemmompoBoaHocTh. KouBekius. M3znyuenue. KommdectBo
TEIJIOTHI. YJIeJbHAsl TEIUIOEMKOCTh. PacueT KonmuecTBa TEIJIOTHI MPU TEIIOOOMEHE.
3aKOH COXpAaHEHUs U MPEBPAIICHUS SHEPIrUU B MEXAHUYECKHUX W TEIUIOBBIX MpOolieccax.
[InaBeHre W OTBEpPAECBAHME KPUCTAUIMYECKHUX TEN. YJeabHAas TEIUIOTA IUIABJICHUS.
HNcnapenne u xoHugeHcamus. Kunenwe. BnaxHocTe Bo3ayxa. YaenpHas TemuioTa
napooOpaszoBaHusi. OObsICHEHHE U3MEHEHUSI arperaTHOrO COCTOSIHUS BEIIECTBA HA OCHOBE
MOJIEKYJISIPHO-KUHETHYECKUX mpencTaBieHuil. [IpeoOpazoBaHue SHEPrud B TEIUIOBBIX
MaimuHax. JlBurarenbs BHyTpeHHero cropanus. I[lapoBas typobuna. KIIJ[ TemmoBoro
JIBUTATEIISA. DKOJOTUYECKUE MPOOIeMbl HCIIOIB30BAaHUS TETIOBBIX MAIIIUH.

@ponmanvuas 1abopamopuas paboma.

Ne 1. CpaBHeHHE KOJIMYECTB TEIUIOTHI TMpPU CMEMIMBAHUM BOABI Pa3HOU
TEMIIEPATypHI.

Ne 2. MI3mepenue yenbHON TEIIOEMKOCTH TBEPAOTO TeA.

Ne 3. 3mepeHue BIIaXKHOCTH BO3AyXa.

dekTpuUyecKkue ABJeHus (28 4.)

OnexkTpuzanus Tel. J[Ba poja dIeKTpUYECKUX 3apsfioB. BiaumojelcTBue
3apspKEHHBIX Tell. [I[pOBOHUKY, MUAJICKTPUKUA U TOJYIPOBOIHUKU. DJICKTPUUIECKOE MOJIE.
3aKOH COXpaHEHHUs JJIEKTPUYECKOro 3apsaa. JeJqruMocCTh 3JIEKTPUYECKOro 3apsa.
OnektpoH. CtpoeHue atoma. DJIEKTPUYECKUM TOK. JIeHCTBHE AIEKTPUUYECKOro IO Ha



JJIEKTpUYeckue 3apsanpl. McTtouHuku Toka. Onekrpuueckas menb. Cuna  Toka.
DNEeKTpUUECKOe HaNpsDKEHUE. DJIEKTPUUECKOoe CONpoTHBIeHUE. 3akoH OMa Juisl yyacTka
nenu. IlocnenoBaTenbHOe W MapajyIeNIbHOE COEJUHEHHE NPOBOAHMKOB. Pabora u
MOILHOCTh 3JIEKTpUUECKOro Toka. 3akoH JDxoynsa-Jlenna. Konpencatop. IlpaBuna
0e30MacHOCTH MpH paboTe C IIAEKTPOpUOOpaMu.

DponmanvHas 1a6opamopuas paboma:

Ne 4. COopka >1€KTpUYECKON LENUM U U3MEPEHHUE CHUJIBI TOKA B €€ Pa3Iu4HbIX
y4acTKax.

Ne 5. M3mepenne HanpsKeHUs HA Pa3IMYHBIX YYACTKAX MIEKTPUYECKON LIETIH.

Ne 6. PerynupoBaHue CHIIBI TOKa PEOCTATOM.

Ne 7. W3mepeHue cONpOTUBIEHUS MNPOBOJHUKA IPU IOMOIIM aMIepMeTpa U
BOJIBTMETpA.

Ne 8. MI3amepenne MOIHOCTH U pabOTHI TOKA B AIEKTPUUYECKON JamIe.

DJIeKTPOMATHUTHBbIE ABJIeHUs (5 4.)

OnbeiT Opcrena. MarautHoe mosne. MarHuTHOe moJie IpsIMOro TOKa. MarHuTHoe
M0JI€ KaTyIIKH C TOKOM. [locTOsiHHBbIE MAarHUTBI. MarHuTHOE MOJI€ TOCTOSTHHBIX MAarHUTOB.
MarnutHoe nosne 3emin. BzanmopaelrcTBMEe MarHUTOB. J[€HCTBHE MAarHMUTHOIO MOJIS Ha
MIPOBOJIHUK C TOKOM. DJICKTPUYECKHUI JBUTATEIb.

@poumanvhas 1abopamopHas paboma:

Ne 9. COopka 351eKTpoMarouTa 1 UCIbITAHUE €ro JEHCTBUS

Ne 10. M3yuenue 351eKTpUYECKOTO ABUTATENS TOCTOSTHHOTO TOKA (Ha MOJIENN ).

CsetoBble siBjeHus (10 4.)

Uctounuku ceera. [IpssmMonuHeitHoe pacnpocTpaHeHue cBeTa. Buaumoe IBUXEHUE
ceetni. OTpakeHue cBeTa. 3aKOH oTpakeHMs cBera. Ilinockoe 3epkano. IIpenomiieHne
cBeTa. 3akoH mpenomiieHust cBeTa. JIuH3bl. DOKycHOE paccTosiHhe JIMH3bl. OnThyeckas
cuna nauH3bl. M300pakeHus, maBaemble JIMH30M. [71a3 Kak omNTHYECKass CHUCTEeMA.
OnTuyeckue mpruodopHI.

@poumanvhas 1abopamopHas paboma:

Ne 11. TTonmyuenue n3o0pakeHus! MPY MOMOILHU JTHUH3BI.

Oo6o6maromee nopropenne (5 4.)

Conep:xanune Kypca ¢puszuxku B 9 kiacce

3aKoHBbI B3aMMOJAeCTBUSA U ABHKeHHs TeJl (37 yaca)
Marepuanshas Touka. Cucrema orcuerta. [lepemenienune. CKopocTh IPSIMOIUHEHHOTO
paBHOMEPHOTO ABWKEHUA. [IpsiMoIMHETHOE PABHOYCKOPEHHOE IBMKEHUE. MTHOBEHHAS
CKOpOCTb. Y CKOPEHHE, ITIEPEMEILICHUE.
['padviky 3aBUCUMOCTH KHHEMATUYECKUX BEJIMYHH OT BPEMEHU TIPH
PaBHOMEPHOM U PAaBHOYCKOPEHHOM JIBUKCHUHU.
OTHOCUTENBHOCTh MEXAHUYECKOTO IBUKEHUA. ['eolleHTpruYecKast U reJIMOLeHTpUYecKas
cuctembl Mupa. IHepLManbHas cuctemMa OTCUeTa.
[lepBbIii, BTOPOMN U TpeTUH 3aKOHBI HpIOTOHA.



CBoOonHoe nagenue. HesecomocTs. 3ak0H BceMUPHOTO TAroteHus. VickyccTBeHHbIe
cnyTHUKY 3emuid. Miynbe. 3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE IBH)KECHHE.

Jlemoncmpayuu.

OTHOCHUTENIBHOCTD ABMXEHUS. PaBHOYyCcCKOpeHHOE ABMxKeHnEe. CBOOOIHOE NaJIcHHE TEN B
TpyOke HrioTona. Hampasiienue ckopocTu mpu paBHOMEPHOM JIBUKEHHUH 110 OKPY>KHOCTH.
Bropoii 3akon Hetotona. Tperuii 3akoH Hetorona. HeBecomocTh. 3aKOH cOXpaHEeHHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Jlabopamopnvie pabomul.

1. HccnenoBaHue paBHOYCKOPEHHOTO JIBHKEHHSI 0€3 HA4aJIbHON CKOPOCTH.
2. U3mepeHue yCKOpeHHs CBOOOJHOTO MaJeHMUS.

MexaHuyeckue KoJjie0anusi M BoJHbI. 3BYK (13 yacoB)
KonebarenbHoe asmxenue. Konebanus rpysa Ha npyxkune. CBOOOAHbIE KOJIEOaHUSI.
KonebarenbHast cucteMa. MasiTHUK. AMIUTUTY 1A, IEPUOJT, YACTOTA KOJICOAHUA.
(I'apmonnueckue konedaHus).
[IpeBpalieHre 3Heprun Mpy KoJaedaTeIbHOM ABUKEHUU. 3aTyXaroII1e KOJIeOaHus.
Brinyxaennsie kojebanus. Pezonanc.
Pacnipoctpanenue konebanuit B ynpyrux cpenax. [IpogonbHbie 1 nonepeyHbie BOIHbL. JJinHa
BOJIHBL. CBSI3b JIJIMHBI BOJHBI CO CKOPOCTBIO €€ paCpOCTPAHEHUS U IEPUOJIOM (4aCTOTOM).
3ByKoOBBI€ BOJIHBI. CKOPOCTH 3BYKa. BbicoTa, TeMOpP U rPOMKOCTD 3BYKa. IX0. 3BYKOBOM
pEe30HaHC.
Llemoncmpayuu.
Mexannueckue kojie0anusi. MexaHn4eckue BOJIHbI. 3BYKOBbIE KOJIEOAHMUS.
VYcmoBus pacipocTpaHEHHUs 3ByKa.
Jlabopamopnas paboma.
3. HccrnemoBanue 3aBUCUMOCTH TEpHOAa KOJICOAaHUH IPYKUHHOTO MasTHAKA OT MACChI
rpy3a 1 )KECTKOCTH MPY>KUHBI.
4. HccnemoBaHue 3aBUCUMOCTH TIEPHOa M 9aCTOTHI CBOOOIHBIX KOJICOaHMIA
HUTSIHOTO MasiTHUKA OT JJIMHBI HUTH.

DuekTpoMarHuTHoe noJe (20 yacon)
OnHOpOIHOE M HEOAHOPOAHOE MarHuTHoe nosie. Hanpasienue Toka U HanpaBeHUE JTUHUN
ero MarHuTHoro noJjs. [IpaBuno 6ypaBuuka.
Oo6napy:xeHue MarHuTHoro nosis. [IpaBuiio neBoi pyku. MHAYKIMsS MarHUTHOTO MOJISI.
Marnutabiii moToK. OnbiTel @apanes. DneKTpoMarHuTHas MHAyKuus. Hanpasnenue
MHAYKIIMOHHOTO TOKa. [IpaBuio Jlenna. fBieHne caMOMHIYKIMY.
[Tepemennsiii Tok. ['eneparop nepemennoro Toka. [IlpeobpazoBanus sHEpruu B
anekTporeHeparopax. Tpancopmatop. [lepenaua snekTpuueckoil JHEPrUH Ha PACCTOSTHHE.
DJIEKTPOMAarHuTHOE MoJIe. DIEKTPOMarHuTHhIE BOJHBL. CKOPOCTh pACIPOCTPAHEHUS
AJIEKTPOMArHUTHBIX BOJIH. BIMsHNE 2JIEKTPOMAarHUTHBIX U3JIy4EHUN HA KUBBIE OPTAHU3MBI.
Konpnencarop. KonebarenbHblil KOHTYp. [loayyeHue a1eKTpOMarHUTHBIX KOJIeOaHu.
[IpyHIMNBI PAIUOCBA3U U TEIEBUICHMUS.



DnekTpoMarHuTHast mpupoja ceeta. [Ipenomienne csera. [lokazarens npenomiaeHus.
Jucnepcus cera. Tunbl onTuyeckux crekTpoB. [lornomenne n ncnyckanmue cBeETa aTOMaMHu.
[Ipoucxox1eHHEe JINHENYATBIX CIIEKTPOB.

Jlemoncmpayuu.

VYcTpoiicTBO KOHIeHCaTOpa. DHEPTHUSI 3aPSHKEHHOT0 KOHJEHCATOpa. DJIEKTPOMAarHUTHbBIC
kose6anns. CBONCTBA AIEKTPOMArHUTHBIX BOJIH. Jucniepcus ceera. [lomydenne 6emoro cBeta
MIPU CJIOKEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamophwvie pabomui.

5. M3ydeHue siBIEHUS 3JIEKTPOMArHUTHONW WHYKIIUU.
6. HaOmronenue crjionHoro M JIMHEWYaToro CeKTPOB UCITYyCKaHUSI.

CTtpoenue aTomMa U aTOMHOT0 siipa. Ucnosib30BaHue 3HEPTrUM ATOMHBIX siiep
(17 gyacoB)
PanroakTHBHOCTH KaK CBUJIETEIIBCTBO CIIOAKHOTO CTPOEHUS aTOMOB.
Anbpa-, 6eta-, ramma - uanydenusi. Oneitel Pesepdopaa. Anepuast mogens atoma.
PannoakTuBHbBIE NpeBpallleHust aTOMHBIX sjiep. CoxpaHeHue 3apsJ0BOTO U MacCOBOTO YK CEN
MIpU SAEPHBIX peakiusax. MeToabl HaOMI0ICHUS U PETUCTPALIMU YaCTHIL B s/IepHON (pU3HUKeE.
[IpoTOHHO-HEUTPOHHASI MOAEIb siApa. DUINYECKUI CMBICH 3apSAA0BOTO U MACCOBOTO YUCET.
N3otomnsl. [IpaBuiia cMemieHusi. JHEPTHUsI CBSA3U YaCTUIL B sIZIpE.
Henenue sinep ypana. Llennas peakuusd. SlnepHast sHEpreTuka. JKOJIOrHYeCKUe MPoOIeMbl
paboThl aTOMHBIX JIEKTPOCTAHITUH.
Ho3zumerpus. [lepuon nonypacmnaaa. 3aKkoH paaguOaKTUBHOTO pacnana. BiusHue
PaIMOaKTUBHBIX U3TyYCHUN HA KUBbIC OPTaHU3MBI.
Tepmosinepnas peakiusi. Uctounuku sHeprun CoyHIa U 3BE3/I.

Jlemoncmpayuu.
Mopnens onsita Pesepdopna. Habmonenue TpekoB B kamepe Bubcona.
Y CTpoRCTBO 1 JEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHLI.
JlabopamopHwvie pabomui.
7. W3yueHue nenenHus siapa aroma ypaHa o gororpaduu Tpekos.
8. Usydenne TpeKoB 3apsKEHHBIX YaCTHIL TIO TOTOBBIM (hoTorpadusm.

Crpoenne u 3Bo10nus Beenennoii (3 yaca)
['eonieHTpUYECKas U reaIMoleHTpUYecKasl cucteMbl Mupa. CocTaB, CTPOCHUE U TPOUCXOKICHUE
Conneunoit cuctembl. @usndeckas mpupoja HebecHbIx Ten ComHeuHoN cucTteMbl. [InaneTs
Marsble Tena ConHeuHou cucteMbl. CTpoeHue, U3IIy4EeHHUE U SBOJIOIUS

O00061eHue u nmopTopeHue (12 yacon)



I11. TEMATUYECKOE IINTAHUPOBAHU KYPCA ®U3UKHU

7 KJaacce
B ToM uuncie
Ne Koia-Bo
wn HasBanmue pasaeJio YACOB Konrtpoabubie | JlabopaTtopHbie
padoThI padoThI
1 | Beeneuue 5 KPNe 1 JIP Ne 1
2 | [lepBoHavyayibHBIC CBEACHUS O 5 JIP Ne 2
CTPOCHUH BEIIECTBA
3 | B3aumogeiictBue Tei 22 KPNe 2 JIP Ne 3
JIP Ne 4
JIP Ne 5
JIP Ne 6
JIP Ne 7
4 | JlaBaeHue TBEPABIX TE, 20 - JIP Ne 8
JKHIKOCTCH M ra3oB JIP Ne 9
5 | PaGoTa 1 MOIIHOCTE. DHEPTHS 13 - JIP Ne 10
JIP Ne 11
6 | OGoOmaroiiee MOBTOPCHUE 5 KP Ne 3 -
Hroro 70 3 11
8kiacc
B Tom uncie
Ne Koa-Bo
u/n HasBanmue pasnesion 4ACOB Konrtpouabnsie | JlabopaTopHbie
padoThI padoThl
1 | TemuoBble sIBIEHUS 22 KP Ne 1 JIP Ne 1
JIP Ne 2
JIP Ne 3
2 | DIEeKTpUYECKUE SIBICHHS 28 KP Ne 2 JIP Ne 4
JIP Ne 5
JIP Ne 6
JIP No 7
JIP Ne 8
3 | DneKkTpoMarHUTHbIE SBJICHUS 5 - JIP Ne 9
JIP Ne 10
4 | CBeTOBBIE SIBJICHUSA 10 - JIP Ne 11
5 | O6obmmaroniee NOBTOpEHHE 5 KP Ne 3 ;
Hroro 70 3 11




9 kjacc

Ne Tema B ToM umciie
n/n Koa-Bo
4acoB Koutpoabnbie | JlaGopaTopHble
padoThI padoThbI
1 | 3akoHbI B3aUMOJICUCTBUS U 37 KPNe 1 JIP Ne 1
JIIBUKEHUS TE KP Ne 2 JIP Ne 2
KP No 3
2 | Mexanuveckue KojaeOaHus 13 KP Ne 4 JIP Ne 3
BOJIHBL. 3BYK
3 | DaeKTpoOMarHuTHOE T0JIe 20 KP Ne 5 JIP Ne 4
JIP Ne 5
4 | Ctpoenue aToMa 1 aTOMHOTO 17 KP Ne6 JIP Ne 6
siapa. Mcnosib30BaHne JIP Ne 7
SHEPIUU aTOMHBIX STEP JIP Ne 8
JIP Ne 9
5 | CtpoeHue U YBOIIONHS 3 - -
Bcenennoit
6 | O6oOmIaromiee MOBTOPCHHE 12 - -
Kypca (hU3UKH OCHOBHOM
TITKOJTBI
Hroro 102 6 9




Onucanue y4e0HO-MeTOAMYECKOT0 U MATEPHATbHO-TEXHHYECKOT0
O0ecneuenust 00pa3oBaTeILHOIO Npouecca no npeamery «OuU3nKa»

B cocraB yueOHO-MeToanmueckoro komiuiekta (YMK) mo ¢dusuke mis 7-9 kiaccos
(ITporpamma kypca ¢usuku st 7—9 kiaccoB 0011e00pa30BaTENbHBIX YUPEKICHUM,
aBTopel A. B. Ilepeimkun, H. B. ®unonosuy, E. M. I'ytHuk nunun «BepTukaiby)
BXOJAT:

YMK «®uzuka. 7 Kjiace»

®dusuka. 7 knacc. YueOnuk (aBtop A. B. [lepsimkun).

®dusuka. Pabouas terpaas. 7 kiacc (aBropsl T. A. Xannanosa, H. K. Xannanos).
®uznka. Pusnka. Meroauuyeckoe nocooue. 7 knacc (aropsl E. M. I'ytHuk, E. B.
Pri0akoBa).

®usuka. Tectrl. 7 knacc (aBTopsl H. K. Xannanos, T. A. Xannanona).

®usuka. Jlunakruueckue Mmatepuansl. 7 kiacc (aBTopsl A. E. Mapon, E. A.
Mapon). ®uzuka. COopHUK BOIpOCoB U 3aaa4. /—9 kiaccel (aBTopsl A. E. Mapom,
C. B. Ilozoiickuit,E. A. Mapon).

DNEKTPOHHOE MPUIIOKEHUE K YUCOHUKY.

YMK «®Pusuka. 8 kiaace»

®dwusuka. 8 knacc. Yuebnuk (aBrop A. B. [lepoimkun).

®dusuka. Meroanueckoe nocodue. 8 kmacc (aBropsl E. M. I'ytauk, E. B.
Pri6akoBa, E. B.Illaponuna).

®wusuka. Tectrl. 8 knacc (aBTopsl H. K. Xannanos, T. A. XaHnHaHOBa).

®usuka. Jlunakruueckue matepuansl. 8 kiacc (aBTopsl A. E. Mapon, E. A.
Mapon). ®uzuka. CoopHUK BOpocoB U 3aaa4. /—9 kiaccel (aBTopsl A. E. Mapos,
C. B. Ilozoiickuit,E. A. Mapon).

DNEKTPOHHOE MPUIIOKEHUE K YUEOHUKY.

YMK «®u3uka. 9 kiaace»

®uzuka. 9 kmacc. Yueonuk (aBropsl A. B. Ilepwimkun, E. M.
I'ytauk). ®usuka. Tematnueckoe miaHupoBaHue. 9 kiaacc (aBTop
E. M. T'yrauk). ®usuka. Tectoi. 9 xkmacc (aBropsr H. K.
Xannanos, T. A. XanHaHoBa).

®usuka. Junaktudyeckue Marepuansl. 9 kmacc (aBropel A. E. Mapon, E. A.
Mapon). ®uzuka. CoopHUK BOIIpocoB u 3aga4. /—9 kiaccel (aBTopsl A. E. Mapos,
C. B. Ilo3zoiickuii,E. A. Mapon).

DNEKTPOHHOE MPUIOKEHUE K YUSOHUKY.



=

Cnucok JuTeparypsbl

[IpumepHasi OCHOBHas mporpamma o0Opa3oBaTeIbHOTO yupexaeHus. OCHOBHas
mkona/[cocT./E.C.CaBunoB]. - M.: Ilpocsemenue, 2011 - 474 c.- (CtanmapTs
BTOPOTO MOKOJICHUS )

Jlykammk B.M. COopuuk 3amad mno ¢usuke i /-9  kiaccos
obmeoOpazoBarenbHbIX yupexiaenuit / B.W. Jlykamuk, E.B. MBanoBa. — M.:
[Tpocsemenune, 2010. — 224 c.

E.A. Mapon OrmopHble KOHCIEKTHI M pa3HOypoBHeBbIe 3amanus / E.A. Mapon
— Cankr-IletepOypr, 2012. — 88c.

Kabapmua  O.®. KoHTposibHBIE W MIPOBEPOYHBIEC

paboTHI no ¢wusuke.7-11 xnacc.:Metoza.mocodue / O.®. Kabapaun, C.1.
Kabapauna, B.A. Opnos. — M.: [Ipoda, 2000. — 192c.

Kabapaun O.®., Opnos B.A. /0.®. Kabapaun, B.A. Opios. -
DKkcnepuMeHTalIbHbIE 3a1anusno ¢pusnke. 9-11 knacesl. — M.: Bepoym, 2001. —
208c.

Jlykammk B. Y. COOpHUK MIKOJIBHBIX OJIMMITHAIHBIX 331a4 1o ¢usuke / B. U.
Jlykamuk, E.B. IBanoBa. — M.: [IpocBemenue, 2007.

Pa3HoypoBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pab0Thl. Duzuka-7. Kupuk
JILA. -5-eu3., nepepad.-M.: MJIEKCA, 2009

CoOopnuk 3anay no pusuke 7-9xin. A.B. [lepoikun; coct. H.B.®Ounonosuy.-M.:
ACT:Actpens; Bmanumup BKT, 2011

Jlanre B.H. DkcnepuMmeHTanbHble (u3ndeckue 3amaud Ha cMekanky / B.H.
Jlaare- M.:Hayka, 1979. — 125c.



Jlst

HNuTepHeT-pecypceol
UH(GOPMAITMOHHO-KOMIIBIOTEPHO

NOJIEPKKU

yueOHOTO nporecca

npeaIroJIaracTtCia MCIIOJIb30BAHHUC CICIYIOIIUX HI/I(i)pOBI)IX 06p330BaT€J'ILHI>IX PECYpPCOB,
PCAIN3YCMBIX C IIOMOIIBIO CCTU I/IHTepHeT:

Ne HazBanue JJIEKTPOHHBIN aapec
caurTta

1. MeTtoaunueckoe nocobue «Peanmuzarus https://report.apkpro.ru/uploads/share/%
00pa3oBaTeybHbIX MPOrpPaMM €CTECTBEHHO- D0%A2%D0%A0_%D0%A4%D0%B8
HAYYHOH U TEXHOJIOTHYECKOW HampasienHocreit no| %D0%B7%D0%B8%D0%BA%D0%B0
¢usmKe ¢ ucnonabp3oBaHueM obopyaoBanus ientpa | .pdf
«Touka poctay»

2. Komnexuust [JOP http://school-collection.edu.ru

3. Komnexknust «EcrecTBeHHOHAaYYHBIE http://experiment.edu.ru
AKCIEPUMEHTBD»: (hr3HKa

4. Mup GusuKy: GU3HUECKUI SKCIIEPUMEHT http://demo.home.nov.ru

5. Cepsep kadenpsbl obmeit Gpusuku dusdaka MI'Y: | http://genphys.phys.msu.ru
(bu3rYeCKUil MPAKTUKYM U JICMOHCTPAIMN

6. VYpoK#H 10 MOJIEKYJISIPHON (pH3HKe http://marklv.narod.ru/mkt

7. Du3NKa B aHUMAIUAX http://physics.nad.ru

8 WuTepHeT ypoku http://www.interneturok.ru/distancionno

9. ®dusuKa B OTKPHITOM KOJUICIKE http://www.physics.ru

10. | Komekuus «EcTecTBeHHO-HAYYHBIE http://experiment.edu.ru
IKCIEPUMEHTBD»: (hr3HKa

11. | KBaHT: Hay4yHO-TIOMYJSPHBINA (HU3HUKO- http://kvant.mccme.ru
MaTeMaTUYECKUI KypHAII

12. | 3aounas ¢usuko-TexuHuyeckas mkoia npu MOTU | http://www.school.mipt.ru

13. | KnaccHas ¢usuka: caiit yunrens ¢pusuku E. A. http://class-fizika.narod.ru
bannunoin

14. | Kadenpa n naboparopust puzuku MHUOO http://fizkaf.narod.ru

15. | O6pa3oBarenbHbIii cepBep «ONTHKAY http://optics.ifmo.ru

16. | TepmoauHaMUKa: 3JICKTPOHHBIN YICOHUK 11O http:// fn.omstu.ru/phys/bib/I-NET/
¢du3uke 1ist 7-ro U 8-T0 KI1accoB

17. | Kparkuii CripaBOYHUK 110 HU3UKE http://www. physics.vir.ru

18. | ®usuka.py: caifT 114 yyammxcs U npenojasareneit| http://www.fizika.ru
buzuku

19. | Onnaitn-ipeoOpa3zoBarenb €AUHUL U3MEPEHUS http://www.decoder.ru

20. | dusuka BOKpYT HAC http://physics03.narod.ru

21. | DaeKTpoIMHAMHUKA: YUCHHE C YBIICUCHHUEM http://physics.5ballov.ru

22. | Teopus otHOcuTenbHOCTH: MHTepHET-y4eOHuK o | http://www.relativity.ru
buzuke

23. | OU3UKOMII: B IOMOIIh HAYMHAIOIIEMY (PHU3HUKY http://physicomp.lipetsk.ru

24. | DneMeHTHI: MOMYJSIPHBIN caliT oyHaaMeHnTanpHOH | http://www.elementy.ru
HayKe

25. | Opyaut: 6bnorpadun yu€HbIX U H300peTareneit http://erudit.nm.ru
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