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[losscHuTENIBHAS 3alIMCKa

l. HopmaTnBHO-IIpaBOBBIE TOKYMEHTHI
HopmaTuBHbIMW AOKYMEHTaMM AN1A COCTaBNAEHUA paboyeil Mporpammbl ABAAIOTCA:

1. ®epepanbHblit 3aK0OH OT 29 aekabps 2012 r. Ne 273-d3 «0O6 obpasoBaHun B Poccuinckoit Pepepaummy»;

2. 3aKoH Pecnybaunku TaTtapctaH ot 22.07.2013 r. N2 68-3PT «0O6 obpa3oBaHMmMY;

3. ®epepanbHbI rOCyAapCTBEHHbIV 06pa3oBaTebHbIN CTaHAAPT OCHOBHOMO 06Lero obpasoBaHus,
YTBEPKAEHHbIN NPpMKazom MuHucTepcTBa obpasoBaHnA U HaykM PO ot 17 aekabpa 2010r. Ne1897 "O6
yTBEpXKAeHUN desepanbHOro rocysapcTBeHHOro 06pa3oBaTelbHOro CTaHAapPTa OCHOBHOIO 0bLLero
obpa3zoBaHuAa".

4. MNpuKasz MuHUcTepcTea obpasoBaHMa 1 Haykn PP ot 29.12.2014r. N1644 "O BHeCEHUM U3MEHEHUI B
npukas MunHuctepcTea obpasoBaHma U Haykn PO o1 17.12.2010r. N1897 "0O6 ytBepxaeHmMn Oroc
OCHOBHOrO obLiero obpasoBaHua"

5. Mpukasz MO n H P® ot 31 mapTa 2014 r. Ne253 «O6 yTBepKaeHUM denepanbHOro nepeyHs yuyebHMKoB,
PEeKOMEHA0BaHHbIX K UCNO/Ib30BaHMIO NPU Peaiv3aLnmn MMerLLMX roCyAapCTBEHHYHO aKKpeaAUTaLMio
o0bpa3oBaTesibHbIX MPOrpaMm HavyaibHOro 0bLLEro, OCHOBHOIO 06LEero 1 cpeaHero obuero o6pasoBaHUAY;
6. Mpunkas MuHuUcTepcTBa 06pa3oBaHnA U Hayku PP oT 8 ntoHa 2015 r. Ne 576 «O BHeECEHUU U3MEHEHUI B
depnepanbHbI NnepeyeHb y4eOHNKOB, PEKOMEHA0BAHHbIX K UCMO/Ib30BaHMIO NPU peasn3aumm UMeoLwmx
rocyapCTBEHHYIO aKKpeauTaLmio 06pa3oBaTeibHbIX NPOrpamMmm HayvanbHOro 1 obuero, ocHoBHOro obuero,
cpeaHero obuero ob6pasoBaHuA, yTBEPKAEHHOTO NPUKA30OM MUHUCTEPCTBA 06Pa30BaHUA U HayKK
Poccuinckoit dpegepaumnm ot 31 mapTta 2014 r. Ne 253;

7. Mpwukas MuHucTepcTBa 06pa3oBaHUA U HayKku Poccuiickon Peaepaumm ot 31 gekabpa 2015 r. Ne 1577 «O
BHECEHUM U3MEHEHUI B B peaepasibHbI rOCYyAapCTBEHHbIA CTaHAAPT OCHOBHOro obuwero obpasoBaHus,
yTBEPXKAEHHbIM NpuKazom MuHucTepcTBa obpasoBaHua u Hayku Poccuiickon ®Pepepaumm ot 17 aekabpsa
2010 r. N2 1897»;

8. YuebHbit nnaH MBOY «CpeaHas obuieobpasoBartesbHan wkona Ne47» CoBeTcKoro pamoHa r. KasaHu Ha
2023-2024 yyebHbili roa;

9. lNonoxeHne o paboyeit nporpamme yyebHOro npegmeTa, Kypca, aucumnamHbl MBOY «CpegHsa
obueobpasoBaTtenbHan wWKona Ne47» CoBeTcKoro paiioHa r. KasaHu;

10.MonoxeHne O TEeKYWEM KOHTPOJEe YCNEBAEMOCTU W MPOMENKYTOYHOM aTTecTauum ydawmxca MBOY
«CpepaHas obweobpasosatenbHas WKona Ned7» CoBeTCKOro paioHa r. KasaHu;

11.IIporpamma pa3paboTana Ha ocHOBe «lIpuMepHO mporpamMmbl OCHOBHOTO OO0IIEro 0Opa3oBaHUS IO
¢uszuke. 7 — 9 knaccel»; aBropckoil mporpamMmel E.M. I'yrHuka, A.B. IlepsimikuHa no ¢usuke 111 OCHOBHOMN
ITKOJIBI.

12. Tlporpamma obGecrnieyena smanet YMK mo ¢usuke st 7-9 kimaccoB cucteMbl yaeOHUKOB «BepTukamb
(A. B. Ileppimkuna «®usukay» mis 7, 8 wmaccoB u A. B. I[lepeimkuna, E. M. I'ytauk «Dusuka» s 9

KJjlacca).
. Henu u 3agaun n3ydeHus QPU3NKU.

HIkonpHBIH Kypc (UMK — CHUCTEMOOOPA3YIOMIUN Ul €CTECTBEHHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE COJIEpXKaHMsS KypCOB XUMHHM, OWONIOTHH, reorpadguu u
aCTPOHOMHUHU.


http://www.drofa.ru/cat/?a=s&cid=19&pnames=ISBN%7C%C0%E2%F2%EE%F0%7C%CA%EB%E0%F1%F1%7C%D3%CC%CA&cats=19&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=%CB%E8%ED%E8%FF+%F3%F7%E5%E1%ED%EE-%EC%E5%F2%EE%E4%E8%F7%E5%F1%EA%E8%F5+%EA%EE%EC%EF%EB%E5%EA%F1%EE%E2+%EF%EE+%F4%E8%E7%E8%EA%E5+%E4%EB%FF+7%969+%EA%EB%E0%F1%F1%EE%E2+%C0.+%C2.+%CF%E5%F0%FB%F8%EA%E8%ED%E0+%E8+%E4%F0.

dusmka - HayKa, U3yJaronas Hanbosee o0IIre 3aKOHOMEPHOCTH SIBIICHUI MTPUPO/IbI, CBOMCTBA U CTPOEHUE
MaTepHH, 3aKOHbI €€ JABMKeHHs. OCHOBHBIE OHATHUS (PU3MKH U €€ 3aKOHBI UCTIOIB3YIOTCS BO BCEX
€CTECTBEHHBIX HAYKaX.

®usrKa n3y4aeT KOJIMYECTBEHHBIE 3aKOHOMEPHOCTH NPUPOAHBIX SBJICHUN U OTHOCUTCS K TOYHBIM
HaykaM. Bmecre ¢ TeM rymMaHuTapHbIii HOTeHIMAN (GU3UKKA B (POPMUPOBAHUHN OOIIEH KapTUHBI MUpA U
BJIIMSIHUM HA KaYECTBO KU3HU YEJIOBEUECTBA OUYEHD BBICOK.

B coBpemenHOM Mupe poib (pU3MKH HEMPEPHIBHO BO3PACTAET, TaK KaK (PU3HKa SABISETCS OCHOBOU
Hay4YHO-TEXHHYECKoro nporpecca. Vcrosiabp3oBanue 3HaHUN 10 GU3UKE HEOOXOIUMO KaXKIOMY Ul PELICHUS
NPAaKTUYECKUX 33/1a4 B TOBCEAHEBHOM KU3HU. Y CTPOWCTBO W MPUHIIMIT ACHCTBHUS OOJIBIINHCTBA
IPUMEHSEMbIX B OBITY MU TEXHUKE IPUOOPOB M MEXAHU3MOB BIIOJIHE MOT'YT CTaTh XOPOULIEH UILTIOCTpalel K
M3Yy4aeMbIM BOIIPOCAM.

Kypc ¢usuku B nporpamMmme 0CHOBHOTO 00I11€r0 00pa30BaHusl CTPYKTYPHPYETCSl HA OCHOBE PACCMOTPEHMUS
pa3uyHbIX (HOPM JABHKEHHS MAaTEPUH B MOPSAAKE UX YCIOKHEHUS: MEXaHUYECKHUE SIBIICHUS, TETIOBBIC
ABJICHUS, DJIEKTPOMAarHUTHBIE SIBJICHUS, KBAHTOBBIC sABJICHUA. PU3MKa B OCHOBHOM IIKOJIE N3Y4aeTCs Ha
YPOBHE PACCMOTPEHUS SBICHUIN MPUPO/IbI, 3HAKOMCTBA C OCHOBHBIMHU 3aKOHAMHU (DPU3UKU U IPUMEHEHHEM
ITUX 3aKOHOB B TEXHUKE U ITOBCEIHEBHOM JKU3HHU.

OcHOBHBIC LHCJIN U3YUYCHUA ¢)H3HKI/I B OCHOBHOM IIIKOJIC:

e OBJIQJICHUE METOAAMH HAyYHOTO TO3HAHUS 3aKOHOB MPUPOABI U (pOpMUpPOBAHHE HA 3TOM OCHOBE
npezcTaBiIeHuit 0 GU3NYECKO KapTHHE MUPA;

e OBJIAJICHUE YMEHUSMHM NPOBOJUTH HAOJIOACHMS, IJIAHUPOBATh U BBINOJHATH SKCHEPUMEHTBI,
o0OpabaTbIBaTh pe3yJbTaThl U3MEPEHUH, BBIABUIaTh TUIIOTE3bl M CTPOUTh MOJENH, YCTaHABIMUBATh I'PAHUIIBI
UX IPUMEHUMOCTH;

e IMPUMEHEHHUE TOJYYCHHBIX 3HAHUW M1 OOBSICHEHHUS NPUPOJIHBIX SBJICHUH U IPOLECCOB,
IIPUHIUIIOB ACUCTBUSA TEXHUYECKUX YCTPOUCTB, pELICHUS IIPAKTUYECKHX 3a]1a4;

e (opMHpOBaHHE MPEICTABICHUIN O MO3HABAEMOCTH 3aKOHOB MPUPOJIbI, HEOOXOUMOCTH Pa3yMHOTO
MCIIOJIb30BaHUs JOCTHIKEHUN HAyKH JUIsl JalbHEUILIEro pa3BUTHUS YEJI0BEYECKOT0 OOIIECTBA.

JlocTrKeHHe ITHX Lieel 00ecreynBaeTCsl pelIeHneM CIelyIomuX 3a1au:

* 3HAKOMCTBO yYallluXcs C METOJOM HAay4yHOrO MO3HAHUS U METOJAaMHU HCCIIEOBAaHUS OOBEKTOB M
ABJICHUM IIPUPOJBIL;

* puoOpeTeHue yJaluMHcs 3HaHUH O MEXaHUYECKUX, TeTJIOBBIX, AIEKTPOMArHUTHBIX U KBAHTOBBIX
SBJICHUAX, (PU3MUECKUX BEIMUMHAX, XaPAKTEPUIYIOIIUX ITH ABJICHHUS;

* (QopmupoBaHuE y ydalIuxcs yMEHUI HaOI0JaTh NPUPOJHBIE SBJICHUS U BBINOIHITH OIBITHI,
nabopaTopHble pabOThl U SKCIIEPUMEHTAIILHBIE UCCIIEJOBAHMSI C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX TPUOOPOB,
LIMPOKO MPUMEHSAEMBIX B IPAKTUYECKOM KU3HU;

*  OBJAJEHUE YYalIUMHCS TaKUMU OOIEHAyYHbIMU TOHATUSAMHU, KaK MPHUPOJHOE SBIICHUE,
SMIMPUYECKH YCTaHOBJEHHbIM (akr, mnpobrema, rumore3a, TEOPETUYECKUNH BBIBOJA, pe3yjbTar
SKCIEPUMEHTAIBHOU ITPOBEPKU;

* TOHMMaHME YYAIIMMUCS OTIMYMN HAYYHBIX JTAHHBIX OT HEMPOBEPEHHOM MH(OPMAIUU, IIEHHOCTH
HAaYKU /IS YAOBJIETBOPEHUS OBITOBBIX, TPOM3BOICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN UeIoBeKa.

* OCBOECHHE 3HAHHH O MEXaHUYECKHUX, TEIIOBBIX, IEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
BEJIMYMHAX, XapaKTEPU3YIOINX 3TH SBJICHUS; 3aKOHAX, KOTOPBIM OHM IOJUHHSIOTCSA; METOJAX HAYYHOTO
MO3HAHUS MPUPOJBI U GOPMUPOBAHUE HA 3TOM OCHOBE MPEACTaBICHHMN 0 GU3NYECKON KapTUHE MU DA,

* OCBOECHHE 3HAHMI O CTPOCHHH BEILIECTBA, MEXAaHUYECKUX U MOJIEKYJIIPHBIX SIBJICHUH; BETUYMHAX
XapaKTEePU3YIOLUX 3TH SBJIICHUS; 3aKOHAX, KOTOPBIM OHM IOJYUHSAIOTCS; METOaX HAYYHOT'O IIO3HAHUS
npUpozs! U GOpMUPOBAHHUE HAa STOW OCHOBE MPECTABICHUN 0 (PU3NYECKON KapTHHE MUPA;

* OBJaJIeHHE YMEHUSMH IPOBOAUTH HAOIIOICHHS IPUPOTHBIX SBJICHUN, OMUCHIBATh U 0000IIATh
pe3yibTaThl HabII0AEHUH, HCIIOIB30BATh MPOCThIE U3MEPUTENIbHBIE TPUOOPHI IS H3YYEHUS (PU3NUECKUX
SBJIEHUH; IPEJCTABIIATH PE3YJIbTaThl HAOIIOIEHUI HIIM U3MEPEHUI ¢ TOMOIIbIO Tabull, rpapUKOB U
BBISBIIATH HAa ATOH OCHOBE 3MITMPUUYECKHE 3aBUCUMOCTH; IPUMEHATH MOTY4YE€HHbIE 3HAHUS U1 O0BSICHEHUS



pa3HO00pa3HbIX MPUPOJHBIX ABJICHUN U IPOLECCOB, IPUHLIUIIOB JCHCTBUS BaXKHEHIINX TEXHUYECKUX
YCTPOMCTB, /ISl pelieHns GU3NYeCKUX 3a/1a4;

* Ppa3BUTHUE MO3HABATEIbHBIX HHTEPECOB, MHTEIJICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH,
CaMOCTOSITENIFHOCTH B MPHOOPETEHUN HOBBIX 3HAHUN TPH peIIeHUH (PU3HUECKUX 3a7a4 U BBINOJIHEHUH
HKCIIEPUMEHTAIBHBIX UCCIEIOBAHNI C UCIIOIB30BaHNEM HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

* BOCHUTaHHE YOEKIACHHOCTH B BOSMOXKHOCTH TIO3HAHUS IIPUPOJIBI, B HEOOXOJUMOCTH Pa3yMHOTO
UCIIOJIb30BAaHUS TOCTHKEHUN HAYKH U TEXHOJIOTHH JUI AajJbHEUIIEro pa3BUTHs YeJI0BEYECKOI0 O0IIeCTBa,
yBa)K€HHsI K TBOPLIAM HAyKH U TEXHUKHU; OTHOLIEHUS K (PU3UKE KaK K JIEMEHTY 001eueI0BeYeCKON
KYJIBTYPBI;

* IIPUMEHEHHUE NOJYyYEHHBIX 3HAHUN U YMEHUU [UIsl PEIICHUS TPAKTUUECKUX 3a7a4 IOBCEIHEBHON
KHU3HH, U151 o0ecriedeHns1 6€30MaCHOCTH CBOEH JKM3HHU, PAIlMOHAIIBHOTO MTPUPOIONOIB30BAHUS U OXPaHbI
OKpY>KaroIlEH Cpeibl;

* pa3BUTHUE NIO3HABATEIbHBIX UHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEM,
CaMOCTOSITEIbHOCTH B MPHOOPETEHUN HOBBIX 3HAHUM, MPU PEIICHUH (PU3MUYECKHX 33124 U BHITTOJIHECHUH
9KCHEPUMEHTAIbHBIX UCCIEIOBAHUN C UCIIOJIb30BaHUEM MH(POPMALMOHHBIX TEXHOJIOTUH;

* BOCIIUTaHME YOSKJEHHOCTHU B BO3MOXHOCTH MTO3HAHUS 3aKOHOB IPUPO/IbI, B HEOOXOAUMOCTH
pa3yMHOI'0 UCIIOJb30BaHUs JOCTHKECHUNA HAyKU U TEXHOJIOTUH JUIS NajdbHEUILIEro Pa3BUTHUS YEJI0BEUECKOTO
o011ecTBa, yBa)K€HUs K TBOPLIAM HayKU U TEXHUKHU; OTHOLIEHUS K (PU3HKE KaK K HJIEMEHTY
0011e4€eI0BEYECKON KYIbTYpPHI.

OcHoBHbIE 337a4u JAaHHOHN paboueil mporpamMmmsl:
. cOopMHPOBATH YMEHHS IPOBOANUTH HAOIIOICHHSI IPUPOIHBIX SBJICHUHN, HCIIOIB30BATh MIPOCTHIE
U3MEPUTEIbHBIC IPUOOPHI TSl U3YYEHUST (PU3UUECKUX SBICHHUI; TPUMEHSTH MOJTyYCHHbIC 3HAHUS JUIS
00BSICHEHUS pa3HOOOPA3HBIX MPUPOIHBIX SIBICHUH U MPOLIECCOB, IPUHIUIIOB AEHCTBHSI BaXKHEUIIINX
TEXHUYECKUX YCTPOUCTB, I pelieHHs (PU3NYECKHX 3a/1a4.
. HAy4UTh UCIOJIb30BaTh MOJTYYCHHBIC 3HAHUSA U YMEHUS IS PELICHUS IPAKTUYECKUX 3a1a4
IIOBCEHEBHOM KU3HU, 0OecrieueHHs 6e30MacCHOCTH CBOEH KHU3HH, PALIMOHAIBHOIO MPUPOIOTIOIb30BaHUS U
OXpaHbl OKPY>KAIOILIEN CPEJIBI.

I11. KoanuecTtBo yacos
Conepxkanne  ydeOHOTO  TpeaAMeTa  COOTBETCTBYyeT — (DenepalibHOMY rOCy/IapCTBEHHOMY
00pa3oBaTebHOMY CTaHAApTy OCHOBHOT'O 00IIIET0 00pa30BaHuUs.
CornacHo 6a3ucHoMy ydeOHOMY TUTaHy pabouasi mporpaMma paccyutana Ha 70 yacoB B rof, 2 yaca B
Heaemo B 7,8 kimaccax, u 1024 B 9 kiracce, 3 yaca B HEACIHIO.

V. Conepxanue yueOHOTO TIpeamMeTa

Mecto u posib Kypca B pusuke

dusnka Kak Hayka 0 HanboJiee 00IMX 3aKOHAX MPUPOIbI, BRICTYMAs B Ka4eCTBE YUEOHOTO MpeMeTa B
IKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00 okpyxkaromeM Mupe. OHa pacKkpbIBaeT pojib
HayKH{ B 9KOHOMHYECKOM U KYJbTYpPHOM Pa3BUTHUU OOLIECTBA, CIOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOTO
HAY4YHOTO MHUPOBO33peHHs. [l pemenus 3a1a4 GopMUPOBaHHS OCHOB HAYYHOTO MUPOBO33PEHUS, pA3BUTHUS
MHTEJUIEKTYaJIbHBIX CIOCOOHOCTEH M O3HABATEIBHBIX MHTEPECOB IKOJILHUKOB B IIPOIlecce U3yUEeHHUs
(U3UKK OCHOBHOE BHUMAHHE CIEAYET YAEATh He Mepeiaue CyMMbI TOTOBBIX 3HAHUH, a 3HAKOMCTBY C
METO/IaMU Hay4HOT'O MO3HAHUS OKPY’KAIOIIEro MUPa, TOCTaHOBKE NMPo0IIeM, TPEOYIOIUX OT yJaruxcs
CaMOCTOSITENIbHOM J1eATeNbHOCTH 10 UX pa3peiieHuto. [loquepkaeM, 4To 03HaKOMIIEHHE IIKOJIBHUKOB C
METOJJaMH Hay4YHOI'O ITO3HAHUS MpeAToaraeTcs NpoOBOJAUTh IPU U3YYEHHUH BCEX pa3JiesioB Kypca GU3MKy, a
HE TOJIBKO NMPHU U3YyYEHHUH ClienaibHoro paszena «Pusnka u Gpusnueckue MeTo1bl U3yUeHUs! IPUPOABDY.
Kypc ¢usuku B mporpamMmme 0CHOBHOTO 00111ero 00pa3oBaHUs CTPYKTYPUPYETCS Ha OCHOBE pacCMOTPEHUS
pa3sTUYHBIX (HOPM IBHIKEHHS MATEPUU B TIOPSAKE UX yCIoKHEHU. DU3KKa B OCHOBHOMU IIKOJIE U3y4aeTcs Ha



YPOBHE pacCMOTPEHUS SIBJICHUS PUPObI, 3HAKOMCTBA C OCHOBHBIMU 3aKOHAMU (PU3HUKH U TPUMEHEHUEM
9TUX 3aKOHOB B TEXHUKE U MTOBCEIHEBHOM >KU3HH.

OO61mast xapakTepucTuka yueOHoro npeamera « Duznka

®dusuka  BMecTe ¢ JpyruMu npeameramu (Kypc «Oxpykarouili Mup» HaydaJbHOM UIKOJIBI,
¢dusuueckas reorpadus, XuMusi, OMOJIOTHA) COCTABISAET HENPEPHIBHBIN IKOJIBHBIA KYpC €CTECTBO3HAHUS.

ITocTpoeHne 10ruuecky CBSI3aHHOTO Kypca ONUPAJIOCh Ha CIEAYIOINE UAECH U TOIXO/bI:

— Ycunenue ponu meopemuueckux 3HaHui C MAaKCUMalbHO BO3MOXKHBIM CHIDKCHHEM Beca
MaTeMaTHYeCKUX COOTHOIICHUH, roayac ycBauBaromuxcs (opmaibHo. Tak, B uucie MEpBBIX TeM Kypca
¢u3uku 7-ro kimacca uayT Tembl «MexaHudeckoe aBrkeHue. Cuibl B npupone», «Heprusi, Pabora,
MomHocTb». DTO MO3BOJSET YYEHUKaM YK€ Ha IEpBOHAYAJIILHOM 3Tare M3ydeHus (U3MKM OCBauBaThb MU
CHJIOBBIE, U DHEpreTHueckue MoHATHs. B kypce ¢usuku 8-ro kiacca M3y4eHHIO TEIUIOBBIX JBUraTesei
IpPEIIECTBYeT pacCMOTPEHHE IIEpBOrO 3aKOHAa TEPMOJMHAMUKH, a B Kypce (u3uku 9-ro kiacca tema
«CBeTOBbIC SIBJICHHUSA»  HAYMHACTCS C aHalIM3a JJICKTPOMAarHUTHOW MpUPOABl cBeTa. lcmonb3oBaHue
TEOPETUYECKUX 3HAHWUU /IS O0bACHEHHsS (DPU3MYECKHX SBJICHUH IMOBBIIIAET Pa3BHBAIOIIEEe 3HAYCHHE Kypca
¢u3uKy, Belb MIKOJIBHUKH MPHYYAIOTCS HAXOIUTh MPUYMHBI SBICHUN, YTO TPEOyeT CYIIECTBEHHO OOJbIICH
MBICIIUTEIBHOM aKTUBHOCTH, YeM 3allOMHHAaHUE (PAaKTHYIECKOTO MaTepuaia.

— [enepanuzayus yuebnoco mamepuana Ha OCHOBE BEIYIIMX WAEH, MPUHLUUIOB (PU3HMKH. K
npuMepy, — u3ydeHue Tembl «MarHuTHble SBICHHUA» B Kypce GU3MKH §-T0 Kjacca 3aBeplIaeTcs
pPacCMOTPEHHUEM SIBJICHUS SJIEKTPOMArHUTHOW HHAYKLIUHM M SIBIEHUS CaMOMHIYKIMM. V3yueHue 3aKOHOB
reoMeTPHUECKON OINTUKU IIPOUCXOIUT B paMkax TEMBbI «CBeroBble SIBIICHUSD)
(9 xmacc). Enunyro y4eOHyt0 TEMY COCTaBIISIIOT KOJieOaTeIbHbIE M BOJTHOBBIC MPOIECCHI PA3TTMYHON MTPUPOIBI
— MEXaHHUYECKUE M 3JIEKTPOMArHUTHbIE KOJIeOaHMsI M BOJHBI. 3ajjauaM IeHEepalM3alllH CIYKUT IIHPOKOE
UCTIOJIb30BaHUE OOOOUICHHBIX IJIAHOB MOCTPOEHUS OTBeTOB (A.B. YcoBa) M O3HaKOMIIEHHE yYaIIUXCS C
O0COOEHHOCTSIMH ~ PA3JIMYHBIX MBICIUTENIBHBIX ONepauuii (aHanu3, CHUHTE3, CpaBHEHHE, 000O0IeHNE,
KJaccu(uKaIus, CUCTEMaTH3aLHs).

— Vcunenue npakxmuyeckoti nanpasnennocmu u noaumexuuzma kypca. C Lenbl0 TpeAoTBpaLCHUs
«MeJoApamMbl» B MpenojaBaHuu GpU3NKH, (GOPMUPOBAHUS M PA3BUTHS MO3HABATEILHOIO MHTEPECA yJaluxcs
K [IPeIMETY MpenoaaBaHue GU3UKU BEAETCS ¢ LIMPOKUM MTPUBICYEHUEM IEMOHCTPAIIMOHHOTO SKCIIEPHUMEHTA,
BKITIOYAIOIIETO W TPHUMEPHl MPAKTUYECKOTO MPUMEHEHHS (PH3MUECKUX SIBICHUH M 3aKOHOB. YUEHHKAMH
BBITTOJTHSICTCS] 3HAYUTEIBHOE YHCIO (PPOHTATBHBIX SKCIIEPUMEHTOB H J1a00paTOPHBIX paboT, B TOM YHCIE U
CBSI3aHHBIX C M3yYEHUEM TEXHHUECKUX MpuOopoB. [Ipemiaraercs penienne 3a1ad ¢ TEXHUUECKUMHE TAHHBIMH,
NIPOBE/ICHUE CAMOCTOSATENBHBIX HAONIONEHUH yJYallUMHUCS TMpPH BBIMOJHEHWH WMH JOMAIIHEro 3a/aHus,
OpraHu3alysl BHEKJIACCHOTO UTEHMS JOCTYHHOW Hay4YHO-TNIOMYJISIPHOW JIUTEpaTyphl, MOMCKH (PU3HKO-
TeXHU4ecKoil napopmarmu B Internet.

B kauectBe Bemymiell METOAMKM MpHU pealM3alldd  JTAHHOH IpOrpamMMbl  PEKOMEHIYETCs
UCIIOJIb30BaHUE MPOOJIEMHOT0 O0y4eHHUs. DTO CIIOCOOCTBYET CO3JAaHHMIO IOJIOKUTETbHOW MOTHBALUU U
UHTEpeca K W3YYEHHUIO IMpeaMeTa, akTUBHU3UpYyeT oOyueHne. COBMECTHOE pelIeHHe NMpoOJIeMbl pa3BUBAET
KOMMYHHUKa0€IbHOCTh, YMEHHE DPAadOTaTh B KOJUIEKTHBE, peIIaTh HETPATUIMOHHBIE 33Jayud, HCIONb3Ys
nproOpeTeHHbIE TPeIMETHBIE, MHTEIUICKTYaIbHBIC M OOIIHE 3HAHUS, YMEHHUS 1 HaBBIKH.

WupuBuayanpHass paboTa TpW BBITIOJHEHWW JOMAIIHUX 3aJaHUH B COOTBETCTBHHM C BBIOPAHHOM
o0Opa3oBaTenbHOl TpaekTopuel (MPUHLMII MHUHMMyMa M MaKCHMyMa) pa3BUBAET CIOCOOHOCTH y4Yalllerocs
CaMOCTOSITENIbHO MBICIMTD U JIeHCTBOBATh, HECTH OTBETCTBEHHOCTD 32 PE3YJIbTaThl CBOETO TPY/Ia.

Crpykrypa kypca pusuku B 8-9 knaccax
CprKTypa Kypca (I)I/I3I/IKI/I Ha HaHHOﬁ CTYIICHU 06yquH;1 ONpeaciACTCd IMOCICA0BATCIIBHBIM
PACCMOTPCHUEM PA3JIUYHBIX (bOpM ABVOKCHUS BCHICCTBA W OJICKTPOMArHUTHOTO IIOJISI B TIOPAJKE HX
YCIIOXXHCHUA: MEXaHHNYCCKHE SABJICHUS, BHYTPCHHEC CTPOCHHUC BE€IICCTBA, TCIIJIOBBIC SIBJICHUA,



OJICKTPOMAarduTHBIC ABJICHUS, KBAHTOBBIC ABJICHUSA.

8 kiacc (70 4, 2 4 B HEAEIO)

TennoBbie SIBJICHUS U arperaTHoc COCTOAHUC BCIICCTBA

TennoBoe nBwkeHue. TermnoBoe paBHOBecue. Temriepatypa. BHyTpennsisi sHeprus. PabGora u
temionepenaya. TemnonpoBogHocTb. Koueekuusa. HM3nyuenne. KosmmuectBO — TerioTel. Y aenbHas
TEIUIOEMKOCTb. Y JlelbHasl TEIJIOTa CropaHMsl TOIUIMBA. PacueT KonMuecTBa TEIUIOTHI IPU TEIII0OOMEHE.
3aKOH COXpaHEHMsI U IIPEBPALICHNS SHEPTUH B MEXAaHUUYECKUX U TEIUIOBBIX IIpoLeccax.

W3meHeHne arperaTHOro cocTosiHus BelecTBa. [lnaBieHue M OTBEpIEBaHUE KPUCTAUIMYECKUX TEIl.
VnenpHas Terora miasiaeHus. Temneparypa iasienus. Mcnapenue u konaeHcanuu. Kunenune. BnaxHaocts
Bo3ayxa. [Icuxpomerp. Temmneparypa kumeHus. YjelbHas TEIUIOTa MapooOpa3OBaHUA U KOHACHCALUU.
OObsicHEHHEe W3MEHEHHUs arperaTHoro COCTOSIHUSI BEIIeCTBA HA OCHOBE MOJIEKYJISPHO-KUHETHYECKHX
Ipe/ICTaBICHUA. 3aKOH COXPAaHEHUsl SHEPTUH B TEIJIOBBIX Mpolieccax. [IpeobpazoBanuie sHEPTUU B TEILIOBBIX
MmammuHax. Jlurarenb BHyTpeHHero cropanusi. [lapoBas TtypObuna. KIIJl TermoBoro paBuraress.
DKOJIOTHYECKHUE TPOOIEMbI UCIIOIH30BAHUSI TETUIOBBIX MAIIKH.

JlabopaTopHblie pabOTHI U OTBITHI

W3ydeHue siBIEHUS TEJIOOOMEHA ITPU CMELLIMBAHUU XOJIOAHON U ropsuelt Boabl. Habmonenue
M3MEHEHUN BHYTPEHHEN dHEpruu Telia B pe3yibTaTe TeIionepeiau U padboTsl BHEMIHUX cuil. 3mepeHue
yEJIbHON TEIJIOEMKOCTH TBEPIOTO Tena. M3MepeHue yieapHoM TeIOoThI IU1aBiieHus Jbaa. CpaBHEHME
KOJIMYECTB TEIUIOTHI IPYU CMEUIMBAHUU BOJIbI pa3HOW TeMIiepaTypsbl. MccnenoBanue npoiecca ucnapeHus.
HccnenoBanue TEIIOBBIX CBOMCTB napaduHa. M3mepenne BIaxXKHOCTH BO3ayXa.

JlemoHcTpamuu

HarpeBanue >xuKocTu B TaTyHHOUH TpyOKe. HarpeBanue »uakocTeil Ha IBYX ropenkax. Harpeanue
BOJIbI IIPY CTOPAHUU CYXOTr'0 FOproYero B ropeinke. OxiaxaeHne KUAKOCTH npu ucnapenuu. Habmonenue
Ipolecca HarpeBaHus U KUIEHUs BOJbI B CTEKJIIHHOM Koui0e. [IpuHiun neficTBust TepMOMETpa.
TemnonpoBoIHOCTh pa3IMYHbIX MaTepuanoB. KoHBEKIMS B )KUIKOCTIX U ra3ax. Temnonepeaaua myreMm
u3nydeHus. SIBnenue ucnapenus. HabmoeHre KOHIEHCAallMu TapoB BOJIbI HA CTaKaHE CO JIbJOM. Y CTPOHCTBO
KajopuMmeTpa. MoJenb KpUCTaIIIMYECKON PEIETKH.

BrInmycKHUK Hay4duTCS:

e OOBSICHATH (PU3MYECKHUE SBICHMS: KOHBEKIIUS, U3TyYeHHUE, TEIJIONPOBOJHOCTh, U3MEHEHHUE BHYTpEHHEH
SHEPruU Tela B pe3ylbTaTe TEIUIoNepenayd Wid padoThl BHEIIHMX CWII, HCMapeHue (KOHIEHCAIus) U
nyiaBjieHue (OTBEpAEBAaHUE) BEIIECTBA, OXJIAXKICHHE >KUJKOCTH TPH HCIAPEHUM, KHUIICHHUE, BBINAJICHUE
pOCHI;

e U3MEpATH: TEMIEPATYPY, KOJIUUYECTBO TEIJIOTHI, YACTbHYIO TEIUIOEMKOCTh BEIECTBA, YJACIbHYIO TEIJIOTY
TJIaBJICHUS BEIIECTBA, BIAXXHOCTH BO3/IyXa;

e BJAACTh OSKCIEPUMEHTAIBHBIMA METOJAMH HCCIEAOBAHUS: 3aBUCUMOCTH OTHOCHUTEIBHON BIIAXKHOCTHU
BO3/lyXa OT JaBJIEHUS BOJSHOIO TMapa, COAEpKaIIerocss B BO3AYyXE IMPHU JaHHOW TeMIEpaType; JaBIEHUS
HACBIIIIEHHOT'O BOJIIHOTO T1apa; ONpeIeieHus yIeTbHON TEMI0EMKOCTH BEIIECTBA;

e TIOHMMAaTh MPUHUUIIBI JEHCTBUSA KOHACHCAIIMOHHOTO U BOJIOCHOTO TMTPOMETPOB, IICUXPOMETPA, IBUTaTENs
BHYTPEHHETO CrOpaHMs, TMapoBOM TypOMHBI W CMOCOOOB oOecmeueHus Oe30MacHOCTH TPU  HX
WCITOJIh30BaHUH;

e TIOHMMAaTh CMBICJIA 3aKOHA COXPAHEHUS U MPEBPAIEHUS YPHEPTUN B MEXAaHMYECKUX U TEIJIOBBIX MPOIleccax
¥ yMEHHE MPUMEHSTH €r0 Ha IIPAKTHUKE;

e BBIMOJIHATH PACUYETHI Al HAXOXKIEHUS: YIEIbHON TEMJI0EMKOCTH, KOJTUYECTBa TEIIOTH, HEOOXOAUMOTO
JUIS HAaTpEBaHMsI TeJla WM BBIICISEMOTO UM TPH OXJIAKIEHUH, YAEIHHOW TEIUIOThI CrOpaHUs TOTIJINBA,
YIETbHOW TEMJIOTHl IUIABIIEHUS, BIAKHOCTH BO31yXa, YIAENbHOW TEIUIOTHI MAapoOOpa3OBaHUA W
kouaeHcanuu, KIT/[ TermioBoro aBurarens;

BBIHYCKHI/IK IMMOJIYIUT BO3MOKHOCTb HAYUUTBCA:

e HCIIOJNIb30BAaTh 3HAHMS O TEIJIOBBIX SIBICHUAX B IMOBCEJHEBHOM XU3HU I oOecredyeHus 0e30MacHOCTH
pu oOpalleHuH ¢ MPUOOpPaMU U TEXHUYECKUMHU YCTPOMCTBAMH, I COXPAHEHUS 3[J0POBbS M COOIOIEHUS



HOPM 53KOJIOTMYECKOTO IIOBEICHUS B OKPYXAIOWIEH Cpene; MNPUBOAUTL IIPUMEPBI DKOJOTMYECKUX
NOCJIEACTBHM paboThl ABUTaTeNel BHyTpeHHero cropanus ([IBC), TermoBsIX U THAPO3IEKTPOCTAHIIHIH;

e IPUBOAMUTH IMPUMEPHI IPAKTUYECKOTO MCII0JIb30BaHUs (PU3NUECKUX 3HAHUN O TEIIOBBIX SIBJICHHUSX;

e pa3IMYaTh TpPaHMULBI NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IIOHUMaTh BCEOOIIMH  XapakTep
dyHaaMeHTanbHBIX (U3MYECKUX 3aKOHOB (3aKOH COXpPAaHEHMs SHEPruM B TEIUIOBBIX IpoIeccax) H
OTPaHUYEHHOCTh UCIOJIb30BaHUS YACTHBIX 3aKOHOB;

e mpuéMam Moucka u (GOpPMYIUPOBKU JOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUYECKUX BBIBOJOB Ha
OCHOBE YMIIMPUYECKU YCTAHOBJICHHBIX (PaKTOB;

e HAXOJUTh AJCKBATHYIO NPEJIOKEHHOU 3amade (U3MUYECKYI0 MOJIeNb, pa3peuiarb MpobieMy Ha OCHOBE
UMEIOUINXCS 3HAHUHN O TEIUIOBBIX SIBJICHUIX C MCIOJIB30BAHMEM MAaTEMaTHYECKOro amrapaTra U OleHUBATh
pealbHOCTb MOJYYEHHOTO 3HaYeHUsI (PU3NUECKON BEITMUUHBL.

DIIEKTPUYECKUE SIBJICHUS

Onextpuzanus Ten. JIBa poaa dSIEKTpUYECKHX 3apsAloB. B3auMmonelcTBue 3apsKEHHBIX Tedl.
[TpoBOAHMKY, TUANEKTPUKU U TOTYNPOBOJHUKU. DIEKTPUUYECKOE IMOJIe. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsiia. JemMMocTh 3JIeKTpuYecKoro 3apsiaa. DinekTpoH. CTpoeHue atoma. DJIEKTpUUecKuid Tok. [lelicTBue
AIIEKTPUYECKOTO TOJISI Ha DSJEKTpUYecKue 3apsiabl. VICTOYHHMKHM Toka. Dnekrpuueckas menb. Cuia Toka.
Amnepmerp. DneKTpudeckoe HampspkeHue. BompTmerp. DiekTpuyeckoe compoTuBieHue. 3akoH Oma ams
yuactka nenu. [locnmemoBarenpbHOE W MapajuiebHOE COCJMHEHHE MPOBOJHHKOB. PaboTra M MOIIHOCTH
anekTpuyeckoro Toka. 3akoH Jxkoyns—Jlenna. Konpencatop. Jlamma HakanuBaHWS. Pacuer
JNEKTPOIHEPrUH, MOTpeOsieMol OBITOBBIMH  dnekTpornpubopamu. KopoTkoe 3ambikanue. IlnaBkue
npenoxpanurtenu .IlpaBuia 6ezonacHoCTH pu padoTe ¢ ANEKTpOnpudopamu.

JlaGopaTopHbIe pabOTHI U OTIBITHI

OnThl 0 HAOIIOICHHUIO AIEKTPU3ALMH TN MIPU CONPUKOCHOBEHUU. [IpOBOTHUKY U AUDIEKTPUKHU B
AIIEKTPUYECKOM T10J1e. MI3roTOBNIEHNE U HCIIBITaHNE TaIbBAHMUECKOTO dlIeMeHTa. M3mepenue cuibl
AIIEKTPUUYECKOTO TOKA. MI3MepeHne HanpsHKeHHUS Ha Pa3IMYHbIX y4acTKax 3JIEKTPUIECKOH Heru.
HccnenoBanue 3aBUCUMOCTH JIEKTPUIECKOTO COMPOTUBIICHNS IPOBOJHUKA OT €r0 JITHHBI, TUTOMIA H
MIOTIEPEYHOT0 CEYeHHS U MaTepuana. MccnenoBanue 3aBUCUMOCTH CHITBI TOKA B IPOBOIHUKE OT HAMPSDKEHUSI.
N3mMepeHue conpoTUBIIEHUS TPOBOIHUKA MTPH ITOMOIIY aMIIepMETpa U BoJIbTMeTpa. M3yuenue
II0CJIEIOBATEIHOTO COETMHEHNS TPOBOJHUKOB. M3yueHne napamiesbHOro COeJUHEHNs IPOBOJHUKOB.
N3mMepenune MOIIHOCTH U pabOThI TOKA B AJIEKTpHUecKoi amne. M3ydenue paboTsl MOIyIpOBOAHUKOBOTO
nroaa. COopKa 3JeKTpUUECKO ey U U3MEpEHUe CUIIbl TOKA B €€ Pa3IMYHbIX ydyacTkax. PerynupoBanue
CHITBI TOKA PEOCTATOM.

JlemoHCTpanuu

Onexrpuszanys Ten. BzanmoseiicTBre HaIeKTPU30BAHHBIX Tell. [[Ba pojia SJIeKTPUIECKUX 3apsI0B.

YCTpoUCTBO U IEHCTBHE AIEKTPOCKONA. J[enMMoCTh 35eKTpryeckoro 3apsaa. Bzaumoneiictesue
HapajelbHbIX IPOBOJAHUKOB MPH 3aMbIKaHUM LIENH. Y CTPONCTBO KOHAEHcATOpa. [IpOBOAHMKY U U30ISTOPBHI.
W3mepenue cuibl TOKa amrepMeTpoM. M3mepeHne HanpskeHHs BOJITMETpOM. PeocTar u Mara3us
COIIPOTHUBIICHUI.

BrIilmyCKHUK Hay4yuTCs:

o OOBACHATH (PU3UUECKUE SBICHUSA: DICKTPU3ALUS TEJl, HarPEeBaHUE NMPOBOJHUKOB 3JEKTPHUYECKUM TOKOM,
JJNIEKTPUUECKUI TOK B METajUlaX, OJJCKTPUYECKHUE SIBICHHWS C TIO3WIUH CTPOCHUS aToMa, JCWCTBUS
IIEKTPUIECKOTO TOKA;

e W3MEpATH: CHIy OIEKTPUYECKOTO TOKA, JJIEKTPUYECKOE HampsDKeHHWEe, DSJICKTPUYSCKHH  3apaf,
IIEKTPUIECKOE COMPOTHUBIICHHE;

e BJAJIETh DKCIIEPUMEHTAILHBIMA METOAAMHU WCCIICAOBAHMS 3aBUCHMOCTH: CHJIBI TOKA HA y4acTKe IEMH OT
ANEKTPUUECKOTO HAIPSKEHUS, DJIEKTPUYECKOrO COMPOTUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, TUIOIIAAN
MOTIEPEYHOT 0 CEYEHUS U MaTepuaa;

e TIOHMMAaTh CMBICI OCHOBHBIX (DM3MYECKMX 3aKOHOB W yMEHHE NPUMEHATh MX Ha MPAKTUKE: 3aKOH
COXpaHEHHs ANEKTPHUUECKOTO 3apsizia, 3akoH OMa Juig yyacTka 1enu, 3akoH Jxoyns—IJlenna;



IIOHUMAThb MPUHIUIIBI HeﬁCTBHﬂ 9JICKTPOCKOIIA, QJICKTpOMCTpaA, TraJlbBAHUYCCKOT'O DJICMCHTA,
aKKyMyJisiTopa, (hoHapuKa, peocraTa, KOHJICHCATOpa, JaMIlbl HaKaJIMBaHUS M CIIOCOO0B oOecreueHus
0€30IaCHOCTH TIPH UX UCTIOIH30BAHUHY;

BBITTOJIHATh PACUYEThI JIJISi HAXOXKICHHSI: CHIIBI TOKA, HAMPSDKEHUS, COMPOTHBIICHUS TIPU MapauIeIbHOM U
MOCIICIOBATEIHbHOM COSAMHCHUH TPOBOJHUKOB, YICIBHOTO COINPOTHUBICHHS IPOBOJHHUKA, PabOTBHI H
MOITHOCTH 3JICKTPUYECKOTO TOKA, KOJIMYECTBA TEIUIOTHI, BBIICISIEMOTO MPOBOJHHUKOM C TOKOM, €MKOCTH
KOHJIEHCATOpa, paboThI SJICKTPUIECKOTO IOJIsI KOHJIEHCATOpa, YHEPTHU KOHIEHCATOPa,;

BLIHYCKHHK IMOJIYYUT BO3MOKHOCTb HAYUHUTHCA:

UCIIONIb30BAaTh 3HAHUA 00 DIEKTPUYECKHX SBJICHUSX B IIOBCEIHEBHOM >KM3HHM s oOecredyeHus
0€30MacHOCTH IpU OOpalleHUH ¢ TPUOOpaMu U TEXHUUECKUMHU YCTPONCTBAMHU, AJIsi COXPAHEHUS 3/I0POBBS
U COOJIOICHUS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPYIKalOIleH cpe/ie;

IPUBOUTH MPUMEPHI IPAKTUIECKOTO HCIIOJIb30BaHMS (PU3MYECKUX 3HAHUNA O JIEKTPHUECKUX SBJICHUSAX;
pa3nuyaTth TPaHUIBl NPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IIOHMMAaTh BCEOOLIMI  XapakTep
dbyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHHUs DJEKTPUYECKOro 3apsiia) U  OrpaHMYeHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB (3akoH OMma i1t yuacTka uenu, 3akoH Jxoyns—IJlenua u ap.);
npuéMaM IMOCTpOeHUs (U3MUECKUX Mojesieil, moucka u (OPMYIUPOBKH JOKAa3aTENbCTB BBIIABUHYTHIX
TUIOTE3 U TEOPETHUECKUX BBIBOJOB Ha OCHOBE IMIIMPUYECKH YCTAHOBIECHHBIX (haKTOB;

HAXOJWUTh aJIEKBAaTHYIO IMPEJIOKEHHOM 3amade (pU3MYEecKyr0 MOJelb, pa3peniatb npoldjeMy Ha OCHOBE
UMEIOIIMXCS 3HAHUH 00 JIEKTPOMArHUTHBIX SIBICHUSIX C MCIOJIH30BAHWEM MAaTEMAaTHYECKOTO ammapara
OLICHUBATh PEAIbHOCTD ITOJIyYEHHOT'O 3HAaYEHUsI (PU3NUECKON BEIUUNHBI.

GHCKTPOMaFHI/ITHBIC ABJICHUA
OmnpIiT OpcTena. MarautHoe nojie. MaruHuTHoe 1oJie MPSIMOTo TOKa. MarHUTHOE 1MoJie KaTYIIKH C

TokOM. IlocTossHHBIE MarHuTEl. MarHuTHOE MOJ1€ MOCTOSHHBIX MAarHUTOB. MarHuTHOE I0JI€ 3EMIIH.

B3aumoneiictBue MmaruuToB. /leficTBE MarHUTHOTO MOJISE HA IPOBOJIHUK C TOKOM. DJIEKTPUUECKUN

neurarensb. OneIT Opcrena. [IpuHun neficTBrs MUKpOo(OHA U TPOMKOTOBOPHTEIIS.

JIaboparopHblie pabOThI U OTIBITHI
HccnenoBanue siBlIeHNs MarHUTHOTO B3auMo/ielicTBUA Ten. VccnenoBanue siBIeHUsS HaMarHUYUBaHUS

BellecTBa. MccinegoBanue aeMcTBUS QJICKTPHUYICCKOI'0 TOKa HA MArHuTHYIO CTPCIIKY. H3y‘ICHI/Ie JIeHCTBUSA
MAarauTHOTIO ITOJISI Ha IPOBOJHUK C TOKOM. I/I3yquI/Ie JIeNCTBUSA OJICKTPOABUTATCIIA.

C60pKa OJICKTpOMArHuTa U UCIIbITAHUC €TO I[GﬁCTBPISI. I/ISyIIeHI/Ie QJICKTPHUYCCKOI'0 ABUTaTCIIA

MOCTOSTHHOTO TOKa (Ha MOJIEIIN).

JlemoHCTpanuu
OnbIT 3pCTe)1a. MarunTtHoe nose ToKa. I[CﬁCTBﬂe MAarauMTHOI'O I10JId Ha IMPOBOJHUK C TOKOM.

BzanmopencTBue NOCTOSSTHHBIX MAarHUTOB. Y CTPOMCTBO U AEMCTBUE KOMITaca. Y CTPOMCTBO JEKTPOABUIATEIIS.
BrInmycKHUK Hay4duTCS:

0OBACHATH (I)I/ISI/I‘IGCKI/IC SABJICHHUA. HAMarHu4CHHOCTL XKCEJIC3a M CTalld, B3aHMOJICHCTBHE MAar"iuToOB,
B3aUMOCHCTBHE IMPOBOAHUKA C TOKOM U MarHUTHOM CTPCJIKH, JIeNiCTBYE MarHUTHOTO IIOJIS Ha IMPOBOJHUK
C TOKOM;

BJIAACTb DKCIICPUMCHTAJIbHBIMU MCTOAAMHU HCCJICIAOBAHUSA 3aBUCUMOCTU MArHuTHOI'O JefCTBUS KaTyHliKn
OT CHUJIBI TOKA B IICIIN,

BBIHYCKHI/IK IMMOJIYIUT BO3MOKHOCTb HAYUUTBCA:

UCIIONIb30BaTh 3HaHUS 00 AJIEKTPOMArHUTHBIX SIBJICHUSX B IOBCEAHEBHOW XHU3HU Jid OOECredeHUs
0€30MacHOCTH IpU 00palleHnH ¢ TpUOOpaMu U TEXHUUECKUMHU YCTPONCTBAMHU, AJISi COXPAHEHUS 3/I0POBBS
U COOJIIOZICHNSI HOPM 9KOJIOTHYECKOT0 MTOBEIEHUS B OKPYKAIOIIEH cpene;

OPUBOJIUTH TMPUMEPHl MPAKTUUYECKOIO HCIOJIb30BaHUSA (PU3NYECKUX 3HAHUM O DIIEKTPOMATHUTHBIX
SIBTICHHSX

pa3nuyarth TPaHULBl MPUMEHUMOCTH  (PU3MYECKMX 3aKOHOB, [MOHMMAaTh BCEOOIIMH  XapakTep
(GyHIaMEHTANbHBIX 3aKOHOB (3aKOH COXpAaHEHHUS JJIEKTPUUYECKOrO 3apsfa) M OrpaHHYEHHOCTb
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;



npuémMaM TOCTpOCHUsl (pU3MYECKUX Mojenel, NMoucka U (HOPMYIHPOBKH JOKA3aTENbCTB BbIIIBUHYTHIX
THIIOTE3 U TEOPETUUECKUX BBHIBOJIOB Ha OCHOBE AIMIIMPHUECKU YCTAHOBIICHHBIX (DAKTOB;

HAXOJIUTh aJIeKBATHYIO TPEIUIOKEHHOM 3anaue (pu3nyecKyro Mojeib, pa3peuiarb MmpodjieMy Ha OCHOBE
UMEIOIIUXCS 3HAaHUH 00 3JIEKTPOMArHUTHBIX SIBIEHUSAX C MCIIOJb30BAaHMEM MATEMAaTHUYECKOIO amnapara
OLIEHUBATh PEAJIbHOCTH [1OJyYCHHOI'O 3HauUeHHs! (PU3MUECKON BEJIMUMHBI.

CBeTOBBIC SIBIICHUS
HUctounukm cBeTa. HpHMOHHHeﬁHOC paciIpoCTpaHCHUE CBETa. BI/II[I/IMOG JBHOKCHHUEC CBCTHUIIL.

OTpa)KeHI/Ie cBeTa. 3aKOH OTpaXXCHUA CBETA. IInockoe 3€pKajo. HpeJ'IOMJ'IeHI/Ie CBeTa. 3aKOH IMPECIOMIICHUA

cBera. JIMH3EL (DOKYCHoe PacCTOSAHUC JIMH3LI. OnTtHueckast cujia JUH3EI. I/I306pa}KeHI/I${, JaBacMbIC JIMH30M.

I'ma3 xak ontudeckas cucrema. OnTuyeckue mpuoOOopHlI.

JIaboparopHbie pabOThI U OTIBITHI
W3yuenue siBieHus pacipocTpaHeHus cBeTa. MccienoBaHue 3aBUCUMOCTH yIjla OTPaKeHUs CBETa OT

yria najgenus. M3ydenne cBOHCTB H300pakeHHs B IUIOCKOM 3epkaiie. Vi3amepeHue poKyCcHOTo paccTOSHHS

coOuparoieit auH3bL. [Tomyuenue n3o0paxeHuit Ipy MOMOIIH JIMH3BIL.

JlemoHcTpamuu

[IpssimonuneitHoe pactipoctpanenue ceera. [lonyuenne Tenu u nonyreHu. OTpakeHHue CBeTa.
[Ipenomiienue cBeta. Xox ny4eil B coOuparomiei inna3e. X0 Jy4eil B paccerBaroIei TuH3e.
[Tonydenue n3o00paxkeHuii ¢ TOMOIIbIO TUH3. [IpyHHINIT NEICTBHUS MPOESKIIMOHHOTO arnmapara u

¢doroannapara. Mozens riasa.

BrinyckHUK HayuuTcs:

OOBSICHATh (HU3WYECKHE SIBJICHUSA: MPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETa, OOpa3oBaHHE TEHU W
IIOJIyT€HHU, OTPAKEHUE U NPEJIOMIICHUE CBETA;

U3MepPATh (POKYCHOE pacCTOSTHHE COOMPAIOICH JIMH3BI, ONITUYECKYIO CHITY JIMH3HI;

BJIQ/IETh IKCIEPUMEHTAIbHBIMU METOJAMHU UCCIIEAOBAHUS 3aBUCUMOCTU: U300paK€HUS OT PaCIOIOKEHUS
JIaMIIbI Ha Pa3JIMYHBIX PACCTOSIHUAX OT JIMH3bI, YIJIa OTPAKEHUs OT yIJla MIaJICHHs CBETa Ha 3€pKaJlo;
IPUMEHATh (PU3NYECKHE 3aKOHBI Ha MPAKTHUKE: 3aKOH OTPa)XCHUs CBETA, 3aKOH MPEJIOMJICHHUS CBETA, 3aKOH
IIPSIMOJIMHEMHOTO paclpOCTPAHEHHUsI CBETA;

pa3nuyath (QOKYC JUH3bI, MHUMBIH (OKYC U (POKYCHOE PACCTOSHUE JHMH3bI, ONTUYECKYIO CHIY JIMH3BI U
ONTUYECKYIO OCh JIMH3bI, COOMPAIOIIYI0 U PACCEUBAIOLIYIO JIMH3bI, N300pakeHus, AaBaeMble cOOMpPArOLIEH
U pacCeuBaroLIEeH JTMH30H;

BI::IHyCKHI/IK IMOJYYUT BO3MOKHOCTb HAYUUTBCA:

UCIIOJIb30BaTh 3HAHUS O CBETOBBIX SBJICHHUSAX B MOBCEIHEBHON XKHU3HU JUI oOecrieueHHs 6€301MacHOCTH PU
oOpalieHnn ¢ NMpudoOpaMu M TEXHUYECKHMMH YCTPOMCTBAMH, JJISI COXPAHEHHUs 3/I0POBbS U COOIIOJICHHS
HOPM DKOJIOTHYECKOTO MOBEACHMSI B OKPYKAIOLIEH cpene;

IPUBOJIUTH MPUMEPHI IPAKTUYECKOTO MCIIOIb30BaHUS PU3NUECKUX 3HAHUN O CBETOBBIX SIBJICHUSIX;
paznuyarth TPaHULBl MNPUMEHUMOCTH  (PU3MYECKMX 3aKOHOB, [MOHMMATh BCEOOIIMH  XapakTep
(GyHAaMEHTANBHBIX 3aKOHOB (3aKOH COXpAaHEHHUS JJIEKTPUUYECKOrO 3apsfa) M  OrpaHHMYEHHOCTb
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB,

npuémMaM TOCTPOEHUsl (PU3MYECKHX Mojened, MoucKka U (OPMYIMPOBKH JI0KA3aTEIbCTB BBIIBUHYTHIX
THIIOTE3 U TEOPETUUECKUX BBIBOJIOB Ha OCHOBE AIMIIMPHUECKH YCTAHOBIIEHHBIX (DAKTOB;

HaXOJIUTh aJIeKBAaTHYIO IPEJUIOKEHHOM 3anave (pu3nyeckyro Mojeib, pa3peuiarb MmpodiieMy Ha OCHOBE
UMEIOLINXCS 3HAHUN 00 3JIEKTPOMATrHUTHBIX SIBJICHUSAX C MCIOJIb30BAHMEM MAaTeMaTUYeCKOro amrapara u
OLICHUBATh PEAIbHOCTb MOJIYY€HHOTO 3HaYeHHsI (PU3NUECKON BETUUMHBI.

9 knacc (102 4, 3 9 B HEnEMIO0)

3aKOHBI B3aMMOJICHCTBUS U JBMKCHUS TSI
MarepuanpHas Touka. Cucrema orcuera. [lepememnienne. CKOpocTh IPSIMOJIMHEHHOTO PABHOMEPHOTO

nBwxkeHus. lIpsmonnHelHOEe PaBHOYCKOPEHHOE [JBHJKEHHE: MIHOBEHHAas CKOPOCTb, YCKOpEHHE,

MEPEMCIICHUC. Fpa(l)I/IKI/I 3aBUCUMOCTH KHHCEMATHYCCKHUX BCIWYHWMH OT BPEMCHHU IIPpU PAaBHOMCPHOM U

PABHOYCKOPCHHOM  JIBUKCHHU. OTHOCUTEIIFHOCTh MEXaHHYECKOIO JBHXCHHA. FGOHQHTpI/I‘{GCKaH u



reJIMOLEHTpUYECKasl cucteMbl Mupa. MHepiuanbHas cucteMa otcuera. [lepBblid, BTOPON M TPETHl 3aKOHBI
Herotona. CBobOomHoe mnaaeHue. HeBecoMocTh. 3aKOH BCEMHUPHOTO TITOTEHUS. [IpamonuHeitHoe u
KPUBOJIMHENHOE IBUKEHUE. J[BUKEeHUE 10 OKpYKHOCTH. McKyccTBeHHbIE CliyTHUKH 3eMid. Mmmynbce. 3akoH
COXpaHEeHHs MMITyNbca. PeaktuBHOe nBMxkeHHe. Pakersl. Cuna ymnpyroctd U cuia TpeHus. PabGora cuibl.
[TorenuuanpHas 1 KUHETHYECKAs! IHEPTUs. 3aKOH COXPAHEHUS SHEPTUH.

@Dponmanvusie 1abopamopHsie pabomol

1. UccnenoBanue paBHOYCKOPEHHOTO JIBH)KEHUS 0€3 HaYaIbHON CKOPOCTH.

2. 3mepenne ycKOpeHus CBOOOIHOIO MaeHHUs.

BeinmyckHuK HayuuTCs:

e OINMHCHIBATH U OOBACHATH (PU3MUECKUE SBJICHUSA: [TOCTYNATEIbHOE IBUKEHUE, CMEHA JHS M HOYM Ha 3emile,
CBOOO/IHOE TaJICHNE TeJl, HEBECOMOCTb, ABHKEHUE MO OKPYKHOCTH € TIOCTOSIHHOM 10 MOAYJIIO CKOPOCTBIO;

° JaBaThb OHpeHeHeHI/IH/OHI/IcaHI/IH (1)I/I3I/I‘IGCKI/IX MOHATHI: OTHOCUTEIHHOCTh ABWIKCHUS, TCOLICHTPUYICCKAsA 1
reJIMOLEHTPUYECKass CUCTEeMbl MHUpA; [mepBasg KOCMUYECKas CKOpPOCTh], PpPEaKTUBHOE [BU)KEHUE;
(I)I/I?;I/I‘-IGCKI/IX MOIIGHGP’IZ MaTCpuajbHad TO4YKa, CUCTEMa OTCUCTA, (I)I/I?;I/I‘IGCKI/IX BCJIMYHH: NCPEMCUICHUC,
CKOPOCTb PaBHOMEPHOI'O INPSMOJUHEHHOrO0 JBU)KEHHUS, MIHOBEHHas CKOPOCTb M YCKOPEHHE IpHU
PaBHOYCKOPEHHOM IPSMOJIMHEMHOM JBUKEHUHU, CKOPOCTh M LEHTPOCTPEMHUTENIBHOE YCKOPEHHE IIPU
PAaBHOMEPHOM JBUKCHHU TCJIa 110 OKPYKHOCTHU, UMITYJIBC,

° IIOHUMAaTh CMbICJIa OCHOBHBIX (1)H3PI‘-ICCKI/IX 3aKOHOB: 3aKOHBbI HI)IOTOHa, 3aKOH BCCMUPHOI'O TATOTCHHA,
3aKOH COXpaHCHU UMITYJIbCA, 3aKOH COXPAaHCHUA DHCPIruu U YMCHUC TPUMCHATDb UX HA IPAKTHUKE,

e IPUBOAMUTH NPUMEPHI TEXHUUECKUX YCTPOUCTB M KHMBBIX OPraHU3MOB, B OCHOBE IE€PEMEILEHUSI KOTOPbIX
JICKUT HNPUHOUII PCAKTUBHOI'O JABUKCHHA, 3HAHUC KU YMCHHC 00BICHATD yCTpOfICTBO u IIGI;'ICTBI/IC
KOCMHYECKUX PAaKEeT-HOCUTENEH;

° HU3MCPATH: MIHOBCHHYIO CKOPOCTb MW YCKOPCHHE IIPpH PABHOYCKOPCHHOM Hpi[MOJIHHGfIHOM JBHXXCHUU,
LEHTPOCTPEMUTENIBHOE YCKOPEHHE ITPH PABHOMEPHOM JIBUKEHUU 110 OKPYKHOCTH;

BBINyCKHUK OTYYHAT BO3MOKHOCTh HAYUYUTHCS:

e HCMOJb30BATh 3HAHMS O B3aUMOJCHCTBUU M JIBUKEHHUU TeJl B IMOBCEAHEBHOM XU3HHU JUIsl oOecredeHus
6€30I1aCHOCTH NP OOpPALEHNUH ¢ TPUOOpPaMU U TEXHUYECKHUMHU YCTPOUCTBAMM, JUIsl COX PaHEHHs 3[J0POBbs
U COOJIIOZICHNSI HOPM HKOJIOTHYECKOTO MTOBEJIEHHs B OKPY>Kalollel cpene;

e TIPUBOAMUTH NPUMEPHI NMPAKTHUUYECKOTO HCIIOJIB30BAHMUS 3HAHMNW O B3aUMOACUCTBMM W JIBUJKEHUM TEI,
HCIIOJIL30BaHUS BO300HOBIISIEMBIX HMCTOYHHKOB OHEPTHUHU, SKOJOTHYCCKUX HOCJ'ICI[CTBI/If/'I HcciIea10BaHUusA
KOCMHMYECKOIO IIPOCTPAHCTBA;

* pa3iny4arb T'paHHIbI IMPUMEHUMOCTH (1)H31/I‘~ICCKI/IX 3aKOHOB, IIOHUMAaTh BCGO6HIHI>1 XapakTep
q)YH)IaMeHTaJ'II)HI)IX 3aKOHOB H OI'PaHUYCHHOCTH UCIIOJIBb30BAHUA YaCTHBIX 3aKOHOB;

e mpuémam Moucka U GOpMYIMPOBKH JI0KA3ATEIbCTB BBIIBUHYTHIX TMIIOTE3 U TEOPETUUYECKUX BBIBOJIOB Ha
OCHOBEC OMITUPUUCCKH YCTAaHOBJICHHBIX (paKTOB;

e HAXOJUTh A/IEKBATHYIO NPEAJIOKEHHOH 3ajade (U3MYECKYI0 MOJAEIb, pa3pelarb NpolieMy Ha OCHOBE
MMEIOUINXCS 3HAaHUM O B3aMMOAECUCTBUM U JBUKEHHUH TEJl C UCIOJIb30BAHUEM MATEMAaTUYECKOrO armapara,
OLIEHUBATh PEAIbHOCTH MOJyYE€HHOT'0 3HAaUE€HUS (PU3NUECKON BETUYUHBI.

Mexanudeckoe Koyie0aHne U BOJHBI. 3BYK

KonebarenpHoe aBmxkenue. Konebanus rpysa Ha npyxkune. CBoboanbie konebanus. KonebarenpHas
cuctema. MasTHUK. AMIUTHTY/a, TIEpUOJI, YacToTa Konebanuid. [["apmonudeckue konebanus|. [IpeBpamenue
SHEPTUU MPHU KosieOaTeIbHOM JIBIKEHUU. 3aTyxaroliue konebanus. BeiHyxneHnbie konebanus. Pesonanc.
Pacnipoctpanenue xonebanuii B ynpyrux cpeaax. [lonepedynsie u mpoaonbHbie BOMHBL. [[nrHa BomHbL CBS3b
JUTMHBI BOJIHBI CO CKOPOCTBIO €€ PaclpoCTpaHEeHUs] W TEPHOIO0M (YacToTOl).3ByKoBbIe BOJIHBL. CKOPOCTH
3ByKa. BeicoTa, TeMOp ¥ TPOMKOCTB 3ByKa. DX0. 3ByKOBOM pe30HAHC.

@ponmanvhvle 1a60pamopHsie padbomol

3. UccrienoBanue 3aBUCHMOCTH TIEPHOJIa M YaCTOTHI CBOOOIHBIX KOJCOAHNH MasSTHHKA OT JUTHHBI €T0
HHUTH.
BrIITyCKHUK HAay4YuTCS:

e ONUCHIBATH U OOBACHATH (PU3NYCCKUE SBICHUS: KOJICOAHUS MATEMATHYECKOTO U MPY>KUHHOTO MasTHUKOB,
pe3oHaHC (B TOM YHCIIe 3BYKOBOI1), MEXaHMUECKHE BOJIHBI, JUIMHA BOJIHBI, OTPaXXKEHHE 3BYKa, 3X0;



e JIaBaTh OmpenencHus (PU3MUECKUX MOHITHIA: CBOOOJHBIE KojeOaHus, KonebaTenbHas CUCTeMa, MAasTHUK,
3aTyxarolue KojaeOaHus, BRIHYKICHHBIC KOJICOAHHUS, 3BYK W YCJIOBHS €r0 pacipoCTpaHeHUs; (PHU3NICCKIX
BEJIMYMH: aMIUTUTYyJa, IEPUOA U YacToTa KojeOaHui, cOOCTBEHHAsh 4acTOTa KoJeOAaTeIhbHOW CHCTEMBI,
BBICOTA, [TeMOp |, TPOMKOCTh 3ByKa, CKOPOCTh 3BYKa; (PM3UUYECKUX MOJIEIICH: [TapMOHUYECKHE KoJIeOaHus |,
MaTeMaTHYECKUI MasTHUK;

e BJIAJACTH SKCICPHUMEHTAJIBHBIMHU METOJAaMH HCCIICAOBAHUA 3aBUCHUMOCTH II€pHOoaa WU 4YaCTOThI KoJIEOaHMH
MasATHHKA OT JJIMHBbI €0 HUTH.
BBIHYCKHHK IMOJIYYUT BO3MOKHOCTb HAYUHUTHCA:

e HCIIOJI30BATh 3HAHUSA O MEXAHMYECKUX KOJEOAHUSIX U BOJHAX B MOBCEIHEBHOW XKU3HU JJIs1 0OecreueHus
0€30MacHOCTH IpU OOpalleHUH ¢ TPUOOpaMu U TEXHUUECKUMHU YCTPONCTBAMHU, AJIsi COXPAHEHUS 3/I0POBBS
U COOJIOICHUS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPYIKalOIleH cpe/ie;

e TMPUBOAUTH MPHUMEPHI MPAKTUYECKOTO HCIIOIH30BAHMS 3HAHMI O MEXaHMYECKUX KOJIEOaHUSX U BOJHAX;
UCTIOJIb30BaHUSI BO30OHOBIISIEMBIX HCTOYHHUKOB SHEPIHM; KOJOTMYECKHX IIOCIIEACTBUN HCCIICIOBAHUS
KOCMHYECKOI'0 IPOCTPAHCTBA;

e pa3IMYaTh TPAHMIBI TNPUMEHUMOCTH (HU3MYECKUX 3aKOHOB, IIOHMMATh BCEOOIIMH  XapakTep
(GyHAaMEHTATBHBIX 3aKOHOB U OTPAaHUYEHHOCTH MCIIOJIb30BAaHHS YaCTHBIX 3aKOHOB,;

e npuémam Moucka U GOpMyIHUPOBKU JI0KA3ATEIbCTB BBIIBUHYTHIX TMIIOTE3 U TEOPETUUYECKUX BBIBOJOB Ha
OCHOBE YMITMPUYECKU YCTAHOBJICHHBIX (PAKTOB;

e HAaxOJUTh AJECKBAaTHYIO NPEUIOKEHHON 3anade (U3NYECKYI0 MOJIEb, pa3peuiarb NpodjeMy Ha OCHOBE
UMEIOUINXCA 3HAHUH O MEXaHWYECKHX KOJeOaHUSX U BOJIHAX C HUCIOJIb30BAaHUEM MAaTEMaTHYECKOIrO
amnmnapara, OleHUBaTh PeajJbHOCTh MOMYYEHHOTO 3HaUeHUs (PU3HUECKOM BEIUNYNHBI.

3JIGKTpOMaI‘HI/ITHOG II0JIC

OnHOpOJHOE UM HEOJHOPOAHOE MarHuTHoe mnose. HampaBieHue Toka M HampaBlieHUE JIMHUN €ro
MarHuTHoro nos. IlpaBuno 6ypaBunka. OOHapyxeHue MaruuTHoro noss. IlpaBuno neBoit pyku. Unaykius
MarHuTHOro mnoiis. MarHutHbll nOTOK. OmnbiTel Dapanes. OiekTpomarHuTHas uHAyKuua. Hanpasnenue
MHAYKUMOHHOTO ToKa. IIpaBmno Jlenua. fBnenue camounnykuuu. IlepemenHbii Tok. I'eHepaTtop
nepeMeHHoro Toka. IIpeoOpa3oBaHust »Hepruum B 3yeKTporeHeparopax. Tpanchopmatop. Ilepenaua
AJIEKTPUYECKON DHEPTUU HAa PACCTOSIHUE. DJIEKTPOMATrHUTHOE TOJie. DJIEKTPOMAarHUTHBIE BOJIHBI. CKOPOCTH
pacnpoCcTpaHEeHUsl DSJIEKTPOMAarHUTHBIX BOJH. BiUsSHUE 5SIEKTPOMAarHUTHBIX W3JIyYEeHUH Ha KUBBIE
opranusmsbl. KonebarenbHbiit KOHTYp. [lonydeHne aneKkTpoMarHuTHbeIX KojeOaHui. [IpuHIunbel paauocBss3u u
teneBunenus. [Mutepdepenuns cBera.] OnexkTpomarHuTHas Tmpupona cBeta. [IperomiieHune cBerta.
[Toka3arens npenomnenus. ucnepcus csera. LBeta ten. [Cnexrporpad u crekrpockor.] Tunsl onTuyeckux
cnektpoB. [CnekrpanbHbiii aHanu3.] IloryomeHne u wucmyckaHue cBeta aromamu. [IpoucxoxnaeHue
JIMHENYATBIX CIIEKTPOB.

@poumanvhsie 1a60pamopHvle pabomoi

4. N3yueHue sBJICHUS AJIEKTPOMarHUTHON MHIYKIIUU.

5. HabmtoieHue CruionHoro v JMHeYaThIX CIEKTPOB UCITYCKAHMUS.

BrinmyckHUK HayduTCS:

° OIMCHIBATHL U OOBLICHSTE (1)PI3PI‘—ICCKI/IG SIBIIEHHUST/ MMPONLECChI: JJICKTPOMArHUTHAaA MHAYKIWA, CAMOWHIAYKIHA,
MMPECJIOMJIICHUE CBETA, JUCIICPCHUA CBETA, MOTJIOMICHUE M HCITYCKAHHME CBE€Ta aTOMaMH, BO3HHKHOBCHHUC
JIMHEWYATHIX CIICKTPOB UCITYCKAHUA U IMOTTIOLICHUA

° JaBaThb OHpe)IeJ'IeHI/IH/ OIINCaHUs CbI/ISI/I"IeCKI/IX MOHSITHHA: MarHUTHOE IoJIC, TUHHUH MarauTHOM HWHAYKOUU,
OIHOPOJHOC U HCOAHOPOIHOC MArHuTHOC IIOJIC, MarHUTHBIN IIOTOK, HCpCMCHHLIﬁ SHCKTpI/I‘-ICCKI/Iﬁ TOK,
OJICKTPOMAriuTHOC TII0JIC, OJJCKTPOMArHUTHBIC BOJIHBI, 3JICKTPOMArHUTHBIC KOJ'Ie6aHI/I$I, PaanoCBA3b,
BH,Z[I/IMBIfI CBCT, (I)I/ISPI‘ICCKI/IX BCJIMYUH: MArnvuTHass WHAYKLOUSA, HUHAYKTHBHOCTb, INCPUOJ, 4YaCTOTa H
AMIUIMTYAA SJICKTPOMArHUTHBIX KOJ'IC68.HI/II71, IMMOKa3aTeJin IMPEIIOMJICHUA CBCTA,

e TPUMEHATH 3aKOH MPEJOMIICHHS CBETa U MpaBwiIo JIeHa, KBAHTOBBIX MOCTYJIaTOB bopa;

BBIHyCKHI/IK IMOJYYUT BO3MOKHOCTb HAYUHUTBCS:

e WCIOJIb30BaTh 3HAHUSA 00 DSJIEKTPOMAarHUTHOM TIOJi€ B TIOBCEIHEBHOM JKM3HU JUIsi oOecreueHus
0€30MacHOCTH NP OOpAILLEHUH C TPUOOPaAMH U TEXHUUECKUMHU YCTPOMCTBAMH, IS COXPAHEHUS 3[J0POBbs
U COOJTIOICHUS HOPM HKOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOIEH Cpee;



e TMPUBOAUTH MPUMEPHI IPAKTUUECKOTO UCIOIB30BaHUs (PU3UUECKUX 3HAHUH 00 3JI€KTPOMarHUTHOM I0JI€;

e pa3znMyaTh TpaHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TIOHMMAaTh BCEOOLIUN  XapakTep
(¢yHIaMEHTANBHBIX 3aKOHOB (3aKOH COXPaHEHHs JJIEKTPHUECKOro 3apsifia) M OTPaHUYCHHOCTb
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

e mpuéMaM IMOCTPOCHUS (PU3MUECKUX MOJeNeld, Moucka U (POPMYTUPOBKU JOKA3aTEIbCTB BBIIBHHYTHIX
THIIOTE3 U TEOPETUUECKUX BBIBOJIOB Ha OCHOBE AIMIIMPHUECKU YCTAHOBIICHHBIX (DAKTOB;

e HAXO/AUTh aJICKBATHYIO NPEIJIOKEHHOHN 3a1ade (PU3NYECKYyI0 MOJENb, pazpeuiarb npodjieMy Ha OCHOBE
UMEIOUINXCA 3HAHUNA 00 AJIEKTPOMArHUTHOM IIOJIE€ C MCIIOJIb30BAaHHMEM MaTeMaTHYeCKOro ammapara u
OLICHUBATh PEAIbHOCTb MOJIYYEHHOTO 3HaYeHHsI (PU3NUECKON BETHUMHBI.

Crtpoenue aToMa 1 aTOMHOTO si/ipa

PannoakTUBHOCT KaK CBHUJIETENICTBO CIIOKHOTO CTPOEHMsI aTOMOB. Aunbda-, Oeta- W TramMma-
uznydenus. OnbiTel Pesepdopna. SAnepnas monens aroma. PannoakTuBHbIE MpeBpallieHUs aTOMHBIX SeEp.
CoxpaHeHue 3apsJOBOIO MW MAacCOBOTO YHCENI. ODKCHEPUMEHTAIbHbIE METOJbl HCCIEAOBAHUS YACTHUILL.
[IpoToHHO-HENUTPOHHAsE Mozenb sAnpa. DU3MYECKHH CMBICHI 3apsJ0BOIO M MaccoBOro uucesn. M30Tomsl.
[IpaBuna cmemenus st anbda- u 6eTa-pacnaga. JHEPTHst CBA3M YacTHIl B sape. [lenenue saep ypana.

Hennast peakuus. SnepHas sSHepretuka. OKOJOTHYECKHE MPoOJIeMbl  pabOTBl  aTOMHBIX
anektpoctanumii. Jlosumerpus. Ilepmon monypacmana. 3akoH paJaMOAaKTUBHOTO pacrnanga. BimsHue
paZOaKTUBHBIX M3JIyYeHUN Ha JKMBbIE OpraHu3Mbl. TepmosiaepHas peakius. Mcrounuku sueprun ConHIa u
3BE3/I.

@poumanvhvle 1abopamopHvie pabomol

6. M3MepeHne ecTeCTBEHHOTO paAHallMOHHOTO (POHA T03UMETPOM.

7. V3y4eHue aeneHus sapa atoMa ypaHa 1o ¢pororpaduu TpeKoB.

8. Onenka nepuo/ia morypacnaia HaxoJIuXcs B BO3AyXe MPOIYKTOB pacia/ia ra3a pajgoHa.

9. M3yuyenue TpeKoB 3apsHKEHHBIX YaCTHIL ITO TOTOBBIM (poTorpadusim.

BrinyckHUK HayuuTCs:

e OMNMUCHIBATH U OOBACHATH (PU3UUYECKHE ABJICHUS: PAJUOAKTUBHOCTh, HIOHU3UPYIOLINE N3ITyUECHNUS;

e JlaBaTh OIpeJeNIeHus/onucanus (PU3NYECKUX TMOHATHH: paJuOaKTUBHOCTh, ajb(a-, Oera- U ramMma-
yacTULIbl; (PU3MUECKUX MOJIENe: MOJEeNHU CTPOEHUsS aToMoB, mnpemsiokeHHble J[. TomcoHom u D.
Pesepdopiom; NpOTOHHOHEHTPOHHAsT MOJIENIb aTOMHOTO A1pa, MOJENb Ipollecca JeNeHHs sapa aroma
ypaHa; (pU3MYECKUX BEJIMYMH: MOTJIOLIEHHAs 7032 U3JIydeHus, Kodp(UIUEHT KayecTBa, SKBUBAJICHTHAs
71032, TIEpUO/] IOJIypacnaja;

e TMPUBOAUTH MPHUMEPHl U OOBACHATH YCTPOMCTBO M NPHUHLHUI AEHCTBHUS TEXHUYECKHX YCTPOWCTB U
YCTaHOBOK: cuUeT4yMK ['eiirepa, kamepa BuiabCoHa, My3bIpbKOBas KaMepa, SACPHBIM peakTop Ha
MEJIEHHBIX HEUTPOHAX;

e  U3MEPATH: MOIIHOCTb J103bl PaJIMOAKTUBHOTO U3Iy4E€HUS OBITOBBIM JO3UMETPOM;

e TPUMEHATH: 3aKOH COXPAaHEHHUS MAcCOBOIO YMCJA, 3aKOH COXpPAHEHHS 3apsjia, 3aKOH paJuOaKTHBHOIO
pacrnaja, IpaBUIO CMELICHHUS;

e  BJIQJICTh SKCIIEPUMEHTAILHBIMU METOAAMHU HCCIIEIOBAaHUS B MPOIIECCE N3YUEHHS 3aBUCUMOCTH MOIIIHOCTH
U3Iy4eHUs MPOJLYKTOB paciaza pajoHa OT BpEMEHH;

BBIHyCKHI/IK IMOJYYUT BO3MOKHOCTb HAYUHUTBCS:

e HCMOJb30BATh MOJYYEHHBIC 3HAHHS B MOBCEJTHEBHOM >KM3HU HpU OOpaIleHuu C mpubopamu (CUeTUUK
MOHU3UPYIONIMX YaCTHLl, TO3UMETP), Il COXPAHEHHs 370POBbs U COOIIONEHUS HOPM 3KOJOTMYECKOTO
IIOBEJICHUA B OKPYKaIOLIEH Cpese;

e COOTHOCHUTH SHEPTHUIO CBSI3U aTOMHBIX SiIep C 1e(heKTOM Macchl;

e TPUBOAUTH MPUMEPHI BIUSHUS PATUOAKTUBHBIX M3JIYYEHUN Ha JKHUBBIE OPTaHU3Mbl; TOHUMATh MPUHILIUI
JIEHCTBHUSI I03UMETPA;

e TOHUMAaTh KOJIOTMUYECKHE MPOOIEMbl, BOSHUKAIOUINE PU UCIOIb30BAaHUN aTOMHBIX AJIEKTPOCTAHLUH, U
MyTH PeLIeHus ITUX MpoOIIeM, IEPCIEKTUBbI UCIIOJIb30BAHUS YIIPABIISIEMOTO TEPMOSIEPHOTO CUHTE3A.

Crpoenue u 3Bosonus Beenennoit



Cocras, ctpoenne u npoucxoxaeHue ComHeuHor cuctembl. [lmanetsl m Manbie Tena CoOJIHEUHOU
cuctembl. CTpoeHue, nanydeHue u 3Bosronus Connua u 38€371. CtpoeHne 1 3Boironus BeesneHHoi.

BrinmyckHUK HAyduTCS:

e pa3inMyaTh OCHOBHBIC MPH3HAKK CYTOYHOTO BpalleHus 3BE3aHOr0 Heba, nBuxeHus Jlynpl, CojHIa u
TUTaHET OTHOCHUTEIBHO 3BE3;

e IOHHMMATh PA3TUYHS MEXKy TCTHOIEHTPUUCCKOMN U TeOIICHTPUUYCCKON CHCTEMaMU MHUpA.

e CpaBHUBaTh (PU3UYUCCKUE M OPOMTAIBHBIC MapaMeTphbl IUIAHET 3E€MHON TPYIMIBI ¢ COOTBETCTBYIOIIUMHU
napamMeTpaMH IUIAHET-TUTaHTOB U HAXOJUTh B HUX 00IIee U Pa3InIHOC;,

e 00BsicHATH CyTh 3 Pekra X. Jlomepa; popmynupoBaTs u 00BSICHATH CYTh 3aK0HA J. Xa00ia, 3HaTh, 4YTO
9TOT 3aKOH SIBWJICS OKCIEPUMEHTAJIbHBIM TOATBEP)KICHHEM MOJICIIA HECTallMOHApHOW BceneHHoi,
OTKpBITON A. A. @puamManom

BBIHYCKHHK IMOJIYYHUT BO3MOKHOCTb HAYUHUTHCA:

e yKa3bpIBaTh OOIIME CBOMCTBA M OTJIWYMS IJIAHET 3EMHOW TIPYIIbl M IUIAHET-TMTAHTOB; MAJIbIX TeJ
CoJIHEYHOM CHUCTeMbI M OOJIBIIMX IUIAHET; IMOJb30BaThCsS KapTOil 3BE3AHOTO Heba MpH HAOIIOIACHUAX
3BE3IHOTO HeDA;

e pa3MYaTh OCHOBHBIC XapaKTEPUCTHKH 3BE3 (pa3mep, IBET, TEMIIEpaTypa), COOTHOCHUTH IIBET 3BE3/IbI C €€
TEMIIepaTypou;

e  pa3IMYaTh TUIIOTE3bI O MPOUCXO0XKACHHH CONHEYHON CHCTEMBI.

V.TpebGoBanus K ypOBHIO MOJATOTOBKU y4aIlIUXCsl.
JInyHOCTHBIE, METANIPEMETHBIC U MTPEAMETHBIC PE3YIbTAThl OCBOCHUS

yueOHoro npeamera «Duznkar»

JIMYHOCTHBIMU pe3yibTaTaMu 00yueHus (PU3HKE B OCHOBHOW LIKOJIE SIBJISIOTCS:

* ¢(hOpMHUPOBAHHOCTh MMO3HABATEIbHBIX HHTEPECOB, NHTEUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
y4aluxcs;

* yOEXKIIEHHOCTh B BO3MOYKHOCTH MO3HAHHS NPUPOABI, B HEOOXOAUMOCTH Pa3yMHOTO HCIOJIb30BAHUS
JOCTM)KEHUIM HayKM M TEXHOJOTHH Uil JalbHEHWIIero pa3BUTHs YeOBEYECKOro OOIIEeCTBa, YBaXKEHUE K
TBOpLIAM HAayKH U TEXHUKH, OTHOILIEHHE K (PU3MKE KaK JIEMEHTY 00Ie4eI0BEYECKOM KYIbTYphI;

* CaMOCTOSITENIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUH U MPAKTUUECKUX YMEHUM;

* TOTOBHOCTh K BBIOOpPY JKM3HEHHOTO IyTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEpECaMU HU
BO3MOKHOCTSIMU;

* MOTHBAaIMs  0Opa30BaTENbHOM  JIEATENbHOCTHM  IIKOJIBHUKOB HAa  OCHOBE  JIMYHOCTHO
OPHUEHTHPOBAHHOTI'O MTOAX0/4;

*  (GopMHpOBAaHHE IEHHOCTHBIX OTHOIIEHUH JpYyr K JpYyry, Y4YUTENI0, aBTOpaM OTKPBITHH U
n300peTeHuil, pesynbrataMm 00ydeHusl.

MertanpeaMeTHbBIMU pe3yibTaTaMH n3yueHus Kypca «Pu3ukn» spiserca GopMUpOBaHHE
yHUBepcaJabHbIX yueOHbIx aercTBuil (VY /). K HuM oTHOCSTCS:

1) ruunocmuvie;

2) peaynsimusHbie, BKIIOYAIONINE TAKKE JNEUCTBUS CAMOpeyIAYUlL

3) noznasamenvhvle, BKIIOYAIOIINE JOTHYECKUE, 3HAKOBO-CUMBOJIMYECKHIE;

4) KoMMYHUKAMUBHbIe.

= Jluunoctaeie YVY]l obGecrneunBarOT I€HHOCTHO-CMBICIOBYIO OPHEHTAIUIO ydanuxcs (ymMeHue
COOTHOCUTDH TOCTYNKH M COOBITHS C MPUHATHIMU 3TUYECKUMHU MPHUHIIMIIAMH, 3HAHHE MOPAJIBHBIX HOPM H
YMEHUE BBIIEIUTh HPABCTBEHHBIM acleKT MOBEACHUS), CAMOOIpPEeICHHEe U OPUEHTALMI0 B COLUAIBHBIX
pOJIIX U MEXIIMYHOCTHBIX OTHOUICHUAX, NPUBOAUT K CTAHOBJIICHUIO IICHHOCTHOW CTPYKTYPBl CO3HAHMS
JINYHOCTH.

= PerynaruBuele VY]] obecneunBaloT OpraHu3alMio ydalluMHUCsS CBOel y4yeOHOH nesrenbHOCTH. K
HUM OTHOCSITCS:

- yenenoaazanue Kak MOCTaHOBKA y4eOHOM 3a/1aul Ha OCHOBE COOTHECEHUS TOTO, YTO yXKe U3BECTHO U
YCBOCHO YYalllUMUCS, ¥ TOTO, YTO €LI€ HEU3BECTHO;



- nIaHuUpogaHue — OIpeNieTICHUE MOCIeI0BaTeIbHOCTH MPOMEKYTOUHBIX IIeJIel ¢ y4eTOM KOHEYHOTO
pe3ynbTara; CoCTaBJIeHHE IJIaHa U MOCJIE0BATEIbHOCTH JCHCTBHIA;

- NpocHO3Upo6aHue — TPEIBOCXUIICHUE pe3yJbTaTa M YPOBHS YCBOCHHS, €ro BPEMEHHBIX
XapaKTePUCTHK;

- KOHmMpob B POpMe CIIHUEHUS CIIoco0a EHCTBUS U €ro pe3yabTaTa ¢ 3aIaHHBIM ATAIOHOM C IENBIO
OoOHapyXeHMsI OTKJIOHEHUN U OTJIIMYUI OT ITAJIOHA;

- KOoppexkyusi — BHECEHUE HEOOXOIUMBIX IOIMOJHEHUH U KOPPEKTHB B IJIaH U CHOCOO AEWCTBUA B
Clly4ae pacxXO0KJIeHUs 3TaJOHA, PeaJIbHOro JEHCTBUS U €ro MPOIYKTa;

- OYyeHKa — BBIJICJICHHE M OCO3HAHME YyYalllUMUCA TOTO, YTO Yy>K€ YCBOEHO M YTO €lle MOIJICHKHUT
YCBOEHHIO, OCO3HAHKE KauecTBa U YPOBHS YCBOCHUS;

- 8o/1e8as camope2ynayus Kak ciocoOHOCTh K MOOMIIM3AIIUH CHJI U DHEPTUH; CIIOCOOHOCTH K BOJIEBOMY
YCHIIUIO, K BEIOOPY CUTYaIlMd MOTHBAIIMOHHOTO KOH(MIUKTA U K MPEOJI0JICHUIO MPETISITCTBHIA.

= Jlo3naBarenbsHbie Y'Y [l BKIIOYAIOT 001ICyUeOHbIE, IOTHYECKUE, 3HAKOBO-CUMBOIMYECKUe Y /1.

Obweyuebnvie YY ]| BKIIIOUAIOT:

- CaMOCTOSTEIbHOE BbIJIeJIeHHE U (HOPMYIIMPOBAHKE MTO3HABATEILHOM 11€J1H;

- IOUCK U BBIJIEJICHHE HE00X0UMO HH(OPMALINK;

- CTPYKTYpHUpPOBaHHE 3HAHMUIA;

- BBIOOp Hanboee 3pPEKTUBHBIX CITOCOOOB PEIICHHS 3a/1aY;

- peduiekcus CrocOOOB M YCIOBHM JEHCTBUSI, KOHTPOJIh M OIICHKA IMpolecca M Pe3yJbTaToOB
NesATEIbHOCTH;

- CMBICIIOBOE YTCHHE KaK OCMBICIICHHUE IICJIM YTCHUS U BBIOOP BU/A YTECHUS B 3aBUCUMOCTH OT IIEJIH;

- YMEHHE aJICKBaTHO, OCO3HAaHO M TIPOW3BOJIBHO CTPOUTH PEUYEBOE BHICKA3bIBAHWE B YCTHOM H
MUCHbMEHHOU peuu, IepeaBasi CoJiep>kaHue TeKCTa B COOTBETCTBHUH C LIEJIbIO U COOMIOAAst HOPMBI TOCTPOCHHUS
TEKCTa;

- MOCTaHOBKA U (OPMYIUPOBAHUE MTPOOJIEMBI, CAMOCTOATEIHLHOE CO3/JaHKE aITOPUTMOB JESTEIILHOCTH
IPU PEIIeHUH IPOOIeM TBOPUECKOTO U TOMCKOBOT'O XapaKTepa;

- JICMCTBHE CO 3HAKOBO-CHUMBOJMYECKHMH CPEICTBAMU (3aMelleHHe, KOAUPOBaHHE, JIEKOIUPOBaHUE,
MOJICJIUPOBAHUE).

Jlocuueckue Y'Y ]| HanpaBiieHbl HAa YCTaHOBJIEHUE CBSA3EH M OTHOIICHHWM B JI000# oOnactu 3HaHus. B
paMKax IIKOJILHOTO OOyYEHHUs TIOJl JIOTHUYECKUM MBIIUIEHHEM OOBIYHO MOHUMAETCS CIIOCOOHOCTh U YMEHUE
YYaIUXCsl MPOU3BOUTE MPOCTHIE JIOTHYECKUE NEHCTBUS (aHAU3, CUHTE3, CpaBHEHUE, 0000IIeHne 1 ap.), a
TaKk)K€ COCTABHBIE JIOTMUECKHE OmNepanuu (IMOCTPOCHHE OTPHUIIAHUS, YTBEP)KIECHHE U OMPOBEP)KEHUE Kak
MOCTPOEHUE PACCYXKJIEHHUSI C HCIOJIb30BAHUEM pA3JIMUHBIX JIOTHYECKUX CXEM — HWHIYKTUBHOW WIIU
NETYKTUBHOMN).

3nakoso-cumeonuueckue YYJl, obecneunBaronue KOHKpETHbIE CIIOCOOBI MpeoOpa3zoBaHus yueOHOTO
MaTepuaia, MpeACTaBISIOT ACUCTBUS Modenuposanus, BBHINOIHAIOMNE (QYHKIUU OTOOpakeHHsI y4eOHOro
MaTepHuaa; BBIJEICHUE CYIIECTBEHHOTO; OTPhIBA OT KOHKPETHBIX CHUTYaTHBHBIX 3HAaY€HUU; (HOPMHUPOBAHHE
000O0IIIEHHBIX 3HAHUH.

= KommyHukatuBabie YVY]J[ oOecrneunBarOT COIUANTBHYIO KOMIETEHTHOCTh M CO3HATEIHHYIO
OpPHUEHTAIINIO YYAIlIUXCs Ha TO3HUIMK APYTUX JIOJeH, yMEHHUE CIyIIaTh U BCTyNaTh B JUANIOT, y4aCTBOBATH B
KOJUIEKTUBHOM OOCYKJIEHUU MPOOJIeM, HHTETPUPOBATHCS B TPYMIY CBEPCTHUKOB U CTPOUTH MPOTYKTUBHOE
B3aUMO/ICMCTBUE U COTPYAHUYECTBO CO CBEPCTHUKAMU U B3POCIIBIMHU.

OOmuMU TMpeIMETHBIMH pe3yibTaTaMu O0O0ydeHHs (U3MKEe B OCHOBHOM WIKOJIE

SABJIAKOTCA:

* 3HAHUS O MPUPOJE BAKHEUIINX (PU3NYECKUX SIBICHUN OKPYXAIOIIET0 MHpa U MOHUMAaHHE CMBICIIA
(bu3NYECKUX 3aKOHOB, PACKPHIBAIOIINX CBA3b U3YUEHHBIX SIBJICHUM;

* YMEHMs II0JIb30BaTbCA METOAAMM HAYyYHOI'O HCCIEAOBAHUSA SIBJICHHM IPUPOIBI, IPOBOIUTH
HaOJIOICHUs, TUIAHUPOBATh U  BBINOJHATH OKCIEPUMEHTHI, 00paldaThIBaTh pE3yJbTaThl H3MEPEHUl,



MPEACTABISITh PE3YJbTaThl HM3MEPEHUH C TOMOIIbIO Tabnui, TpadukoB U QopMyn, 0OOHAPYKUBATH
3aBUCUMOCTH MEXIy (U3NYECKHUMHU BEIMYMHAMH, OOBSICHATH TOJTYYCHHBIC PE3YNbTaThl U JIeJaTh BBIBOJEI,
OIICHUBATh TPAHUIIBI TOTPEITHOCTEH PE3YIbTATOB H3MEPEHU;

* YMEHUS IPUMEHSATh TEOPETUIECKIE 3HAHU 10 (PU3HKE HA MPAKTUKE, pemaTh GU3NMIecKre 3aJauu Ha
MPUMEHEHUE TTOyYEeHHBIX 3HAHUM;

* YMEHHS ¥ HaBBIKM MNPHUMEHSTH TOJTYYCHHBIC 3HAHHUS I OOBSICHEHUS MPUHIUIIOB JICHCTBUS
BOKHEHIINX TEXHUYECKUX YCTPONCTB, PEIICHUs MPAKTUYECKUX 3ajad MMOBCEITHEBHOW JKU3HHU, 00CCTICUCHHS
0€30IaCHOCTH CBOCH YKHU3HH, PAIlHOHAIBHOTO MTPUPOIOIOIB30BAHUS U OXPaHbl OKPYKAFOIIEH CpeIbl;

* (opmupoBaHue YOEKICHUS B 3aKOHOMEPHOH CBSI3M M II03HABACMOCTH SIBIICHHW MPHPOJBI, B
OOBEKTHBHOCTH HAayYHOT'O 3HAHWS, B BBICOKOW IIEHHOCTH HAyKH B Pa3BUTHH MaTEepPHAIbHOH W IyXOBHOU
KYJIBTYpPBI JIFOEH;

* pPa3BUTHE TEOPETUYECKOTO MBIIUICHUS HAa OCHOBE ()OPMUPOBAHUS YMEHUH yCTaHABIMBATh (DAKTHI,
pa3nu4aTh IPUYUHBI U CICICTBUS, CTPOUTH MOJICIH U BBIIBUTaTh TMIIOTE3bI, OTHICKUBATH U (POPMYITHUPOBATH
JOKA3aTEeNIbCTBA BBIABUHYTHIX THIIOTE3, BBIBOJUTh U3 OKCICPUMCHTAIBHBIX (AKTOB M TEOPETUUYECKUX
MoJienelt pu3ndecKue 3aKOHHI,

* KOMMYHHKATHBHBIC YMEHUS JIOKJIJbIBATh O PE3yJIbTaTaX CBOETr0 HCCIICAOBAHUS, y4acTBOBaTh B
JMCKYCCHH, KPaTKO M TOYHO OTBEYAaTh HA BOIPOCHI, UCIIOJIB30BATh CIPABOYHYIO JIMTEPATypy H JPyrue
UCTOYHUKU UHPOPMAIIUH.

YacTtHbIMU NpCAMCTHBIMU PC3yJIbTaTaMH O6y‘{eHI/IH (1)I/I3I/IKC B OCHOBHOH IIKOJIC, Ha

KOTOPbIX OCHOBBIBAIOTC:A O6IHI/IC PE3YIIbTAThl, ABJIAIOTCA:

* IOHUMAHUE U CIIOCOOHOCTh OOBACHATH Takue (PU3MUYECKUE SBJICHHS, KaK CBOOOJHOE IMaJICHUE Tell,
KoJe0aHusI HUTSHOTO U MPYXKUHHOTO MAaATHUKOB, aTMoc(epHoe [aBieHHe, IaaBaHue Ten, Auddysus,
OoJpIlias CKMMAeMOCTh Ta30B, Mallasg CKMMAEMOCTh JKHJIKOCTEH M TBEPABIX TEN, MPOIECChl MCIApCHUs U
IUTABJICHUSl BEIIECTBA, OXJIAXICHUE >KUIKOCTH NpPU HCHApEHUU, U3MEHEHHWE BHYTPEHHEW SHEpPruu Tela B
pe3ynpTaTe TeIJionepenayl Wi padoThl BHEIIHUX CHJI, SJEKTpHU3allis TeJ, HarpeBaHWe MPOBOJIHUKOB
ANEKTPUYECKUM TOKOM, JICKTPOMArHUTHAS WHAYKIIHS, OTPAXKCHUE M MPEIIOMIICHUE CBETA, JIUCIISPCHSI CBETa,
BO3HUKHOBEHHE JINHEHYIATOTO CIICKTPA U3ITyUCHHUS;

* YMCHHS H3MEpPATh PACCTOSHUE, MPOMEKYTOK BpPEMEHH, CKOPOCTh, YCKOPEHHE, Maccy, CHIIY,
UMITYJIBC, PabOTy CHWJIBI, MOIHOCTh, KHHETHYCCKYIO JHEPIHI0, MOTCHIHMAIBHYIO JHEPTHI0, TEeMIIEparypy,
KOJIMYECTBO TEIUIOTHI, YJCIbHYIO TEIUIOEMKOCTh BEIIECTBA, YACIBHYIO TEIUIOTY TUIABJICHHUS BEIISCTBA,
BJIQXKHOCTh BO3AYyXa, CHUIY JJIEKTPUUYECKOTO TOKA, DSJICKTPUUECKOE HAMpsHKEHHE, SJICKTPUUECKUN 3aps,
ANEKTPUUYECKOE COMPOTHUBICHUE, (POKYCHOE PACCTOSIHHE COOUPAIOIIEH TUH3bI, ONTUYECKYIO CHITY JTUH3HI;

* BJAJICHUE OKCIEPUMEHTAIBHBIMH METOJaMH UCCIIEJIOBAaHUS B TMPOIECCE CaMOCTOSATEIHHOTO
W3YYEHHUS 3aBUCMOCTH MPOIICHHOTO MYTH OT BPEMEHH, YATUHEHUS MPY>KUHBI OT TPUTI0KEHHON CHITBI, CHIIBI
TSOKECTH OT MAacCChl TeJa, CHJIBI TPEHUS CKOJBXKCHUS OT IUIOMIAJA COMPUKOCHOBCHHS TEJ W CHIIBI
HOPMAJIBHOT'O JIaBJICHUS, CHIIBI ApXrUMeia OT 00beMa BBITECHEHHOM BOJIBI, TIEPHO/Ia KOJICOAHW MasiTHUKA OT
ero JUIMHBI, 00beMa raza OT JaBJICHUS IMPHU IOCTOSHHOM TeMmIeparype, CHIbl TOKa Ha ydYacTKe e OT
AIEKTPUYECKOTO HAMPSHKEHUS, SJIEKTPUYIECKOTO COMPOTHBIICHUS IPOBOJAHWKA OT €r0 JUIMHBI, TUTOIIATH
MOTIEPEYHOT0 CEUYCHUS U MaTepuasa, HalpaBIeHUs HHIYKIIMOHHOTO TOKa OT YCJIOBHA €ro BO3OYKIeHUs, yriia
OTpaKeHUS OT YTJIa MaJIeHUs CBETA;

* MIOHUMAHHUE CMBICJIa OCHOBHBIX (PH3UYECKIX 3aKOHOB U YMEHHE MPUMEHITH UX HA TIPAKTHKE: 3aKOHBI
nuHaMUKH HBIOTOHA, 3aKOH BCEMHUPHOTO TATOTEHUSs, 3aKOHBI Ilackans um Apxumena, 3aKOH COXpaHEHHS
UMITYJIbCa, 3aKOH COXPaHEHHS YHEPTHH, 3aKOH COXPAHCHHS dJIEKTPUIECCKOTO 3aps/a, 3akoH OMa JijIs yJacTka
uenw, 3akoH Jxoyns—IJIenna;

* [IOHUMaHWE TMPUHITUIIOB JIEHCTBUS MAIIWH, MPHOOPOB U TEXHUYECKUX YCTPOMCTB, C KOTOPBIMH
KaKJIbIM 4€JIOBEK MOCTOSIHHO BCTPEYaeTCs B MOBCEAHEBHOM JKM3HU, U CITOCOOOB o0ecredeHus: 6€301macHOCTH
MIPH UX UCTIOTH30BAHNH;



* OBJIQJICHUE Pa3HOOOPa3HBIMH CHOCOOAMH BBHIMIOJIHEHUS PACYETOB JUISI HAXOXKIICHHUS HEH3BECTHOM
BEJIMYMHBI B COOTBETCTBHH C YCJIOBHUSMH IIOCTAaBJICHHOHM 3aJaud Ha OCHOBAaHUHM HCIIOJIB30BAaHUS 3aKOHOB
bu3uKy;

* YMEHHE HCIIOJIb30BAaTh IOJIYYCHHBIC 3HAHHS, YMEHHUS U HABBIKM B TIOBCETHEBHOW JXU3HU (OBIT,
HKOJIOTHSI, OXpaHa 37J0POBbS, OXpaHa OKPYKAIOIICH CpeIbl, TEXHUKA 0€30MacHOCTH U Ap.).

Yyamuecs, IposBISIONIUE 0COOBIN HHTEpEC K (U3HKE, CMOTYT M3Yy4aTh €€ Ha MOBHIIICHHOM YPOBHE C
OJIHMM JIOTIOJTHUTEIBHBIM YY€OHBIM YacOM M3 BapHATHBHON 4acTH 0a3MCHOro y4eOHOro (00pa3oBaTeIbHOTO)
11aHa mo usuke.

HpeﬂMeTHBIMI/I pe3ylibTaTaMi N3YUCHUA IIPCAMCTA «Dusukay SIBISIOTCS clIeayromuc yMCHUA:

8 Kiacc

Dopmuposanue 0CHO8 HAYUHO20 MUPOBO33PEHUS U PUULECKO2O MbIULIEHUS

- XapaKTepU30BaTh MMOHATUE TEIUIOBOTO ABIKEHHS U aOCOIIOTHOTO HYIS TEMIIEPATYp;

- IPUMEHSTH MEPBBIA 3aKOH TEPMOJUHAMUKHU B IPOCTEHILINX CUTYAIIHSIX;

- XapakTepu30BaTh BUJBI TEIUIOOOMEHA U (PU3MUYECKUE MPOIIECCHI, COMPOBOXKAAIOIINECS U3MEHEHUEM
BHYTpPEHHEI SHEPTUU BEIIECTBA;

- IPUMEHATDH MOHATHE 00 SJIEKTPUUECKOM U MAarHUTHOM MOJISAX JUIsi OOBSICHEHHS] COOTBETCTBYIOIINX
(U3HYECKUX MPOIIECCOB;

- XapaKTepU30BaTh MOHATHE AJIEKTPUUECKUH TOK U MPOLIECCHI, COMPOBOXKIAIOIINE €TO MPOX0XKICHUE B
pa3IMYHBIX cpefax (MeTaiax, BaKyyMe, dJeKTPOJINTaxX, ra3ax, HOJyIpOBOJHUKAX ).

Ilpoexmuposanue u npogederue HAOIOOEHUS. NPUPOOHBIX AGNEHUU C UCNOIb30BAHUEM HEOOXOOUMbIX
uUsMepumenbHulx NPUOOPO8:

- IPOBOJUTH HAOIIOCHHE MTPOLIECCOB HArPEBAHUS, KPUCTAIIIN3AIIMH BEIIECTBA;

- MU3y4yaTh 3aBUCUMOCTH CHJIBI TOKa B JJIEKTPUYECKOW IENH OT MPHIOKEHHOTO HANpPSKEHUS |
COTIPOTUBIICHUS 1IETIH;

- IPOBOJIUTH HAOIIOICHHE OJTHOCTOPOHHEH MTPOBOIMMOCTH TTOIYIIPOBOTHUKOBOTO JIHO/A;

- TIPOBOAMTH HAOIOJCHHE [EHCTBUS MPOBOJHMKA C TOKOM Ha CTpENKy KoMmIaca, JeWCTBHUs
AIIEKTPOMArHUTA U DJIEKTPOIBUTATEIISL.

Juanexmuueckuii Memoo no3HaHus NPUPoOsL.

- W3JIaraTh HayYHYIO0 TOYKY 3pEHHsI IO BONPOCY O BHYTPEHHEM CTPOCHUU 3BE3M, O MPUHIUITHAIEHON
cxeMme paboThI TETNIOBBIX ABUTATENEH U AKOJIIOTUYECKUX MPOOIeMax, 00yCIOBIEHHBIX HX TPUMEHEHHUEM;

- aHaJM3UPOBATH BOIPOCHI, CBSI3aHHBIE C SBIICHUEM JIEKTPOMArHUTHON MHIYKIUH.

Pazeumue unmennexmyanohvix u meopueckux cnocooOHocmel:

- pazpemiaTh y4eOHYIO NpoOlieMy TpH aHaIW3€ BIUSHUSA TEIUIOBBIX JBHraTeleldl Ha OKPYKAIOIIYIO
cpedy, MPU PaCCMOTPEHUH YCTPOMCTBA KaJIOPUMETPa, B MPOIECCe M3YUYCHHS MPOIECCOB KPUCTAJUIM3AIINH,
WCIIapEHUs U KOHJEHCALMH, JIEKTPOIn3a, 3aKkoHa /[xoyns u JIeHna, aBieHus 3JIEKTpPOMarHUTHON MHTYKIIUH.

IIpumenenue nomyuyeHHbIX 3HAHUL U YMEHUL OJisL peuleHUs NPAKMUYecKUx 3a0ay n08CeOHeBHOU HCUSHU

- YYUTHIBATh MPOIIECCH TETDI000MEHA (TETIION30IISINS, CUCTEMA OXJIAXICHUSI aBTOMOOHIIS ),

- TIPOBOJUTH pPACYETHl MPOCTEHIIMX B3JIEKTPUUECKUX IIeTeH, AJIeKTpOHArpeBaTelbHbIX NMPHOOPOB,
ANEKTPUUECKUX MPEOXpaHUTENCH;

- (hu3MUYECKH BEPHO OCYLIECTBIATh 3aLIUTY OT aTMOC(HEPHBIX HIIEKTPUYECKUX Pa3psi/ioB;

- OpHUEHTHUPOBATbCI HA MECTHOCTH TMPU TIOMOIIM KOMIAaca, MPUMEHITh OSJICKTPOMArHHTHI,
MHUKPOAJIEKTPOABUTATEIN, TPOMKOTOBOPUTEIH.

9 xiacc
@OPMUPOBGHMQ OCHO8 HayllHOZO Mup06033p€HMﬂ u qbusultecmeo MbIUICHUAL .
- MPOBOJIUTH KJIACCU(DUKAIINIO BUTOB MEXAaHUUYECKOTO JIBHIKEHUS;



- IPUMEHSATH B IPOCTEHINNX cllydasx ¢yHIaMeHTaIbHbIE 3aKOHBI MEXaHHUKH (3aKoHbI Hpl0TOHA, 3aKOH
COXpaHEHHUS UMITYJIbCA, 3aKOH COXPaHEHUS DHEPIHUHN);

- XapaKTepH30BaTh OCHOBHBIE OCOOEHHOCTH KOJEOATENbHBIX M BOJHOBBIX IPOIECCOB PA3TUYHOM
TPUPOJIBI;

- MPUBOAMTH MPUMEPHI, MOATBEP)KIAIOIINE BOJHOBON XapaKTep PaclpOCTPAaHEHHS CBETA, 3aKOHBI
OTITHKW;

- u3Naratb psa TOJOXKEHUM KBaHTOBOM ¢usuku (runore3a M. Ilnanka, Moxmens aroma
H. Bopa, knaccudukanus 31eMeHTapHbIX YacTHI] U (pyHAaMeHTaIbHbIE B3aUMOACHCTBHUS).

Ilpoexmuposarue u nposederue HAOIOOEHUST NPUPOOHBIX SGNEHUU C UCNOIL30BAHUEM HEOOXOOUMbIX
usMepumenbHulX NPUOOPos:

- U3y4yaThb 3aBUCHMOCTH YCKOPEHHS Teja OT BEJIMYMHBI PAaBHOJCHCTBYIOIIEH CHIIBI, MPHIIOKEHHON K
TeIy;

- U3y4aTh B3aUMOJCHCTBHUE TEJ C IETBI0 IPOBEPKU 3aKOHA COXPAHEHHS HMITYIIbCA;

- HCCIIEZIOBAaTh 3aBUCHMOCTH MeEpUOJia KoJeOaTeNbHOW CHUCTEMBI OT €€ mapaMmeTpoB (IUTMHA HUTH
MasiTHUKa, Macca Tela U ’KECTKOCTh MPYKUHBI B cllydae Koyie0aHus Teja, MIPUKPEIUIEHHOTO K MPYKUHE);

- IPOBECTU HAOIIOJICHUE SIBJICHUS OTPAKECHUS, TPETOMIICHUS CBETA U JCHCTBUS JINH3HI;

- IPOBECTU HAOIIIO/IEHUE CILIOIIHOTO CIIEKTPa U JIMHEHYAThIX CIIEKTPOB.

Juanexmuueckuil Memoo no3HaHus NPUPoOLL.

- IPUMEHSTH 3aKOH COXPAaHEHUS UMITYIIbCA JIJIsl aHAIM3a OCOOCHHOCTEH PEaKTUBHOTO JABIKEHHUS,

- 000CHOBATH 3aBHCUMOCTH BO3MOXKHOTO THITAa MEXaHWYECKHX BOJIH U CKOPOCTH MX PACIPOCTPAHCHHS
OT CBOWCTB CpE/bl;

- IPOBECTH aHAJM3 IIKAJIbI JIEKTPOMAarHUTHBIX M3IYYCHUH KaK MpUMepa Mepexoja KOJINIeCTBEHHBIX
M3MEHEHUH B 4acTOTe KoJeOaHU B KaUECTBEHHbIC H3MEHEHHUSI CBOMCTB M3ITyUYEHUHN Pa3IMYHBIX TMANa30HOB;

- HM3JI0KHUTHh BOINPOC KIACCU(PUKALMU SIEMEHTAPHBIX YaCTUI[ M MX YYacTUs B Pa3jIMYHBIX BHIAX
(byHIaMeHTalbHBIX B3aUMOCHCTBHIA.

Pazeumue unmennexmyanohvix u meopueckux cnocobHocmel:

- paspemarh y4yeOHyl0 mpoOieMy M pa3BUBaTh KPUTHYHOCTh MBIIUICHUS TPU aHAIHU3E
KPUBOJMHEHHOTO JBMKEHUS, IEPBOT0 3aKk0Ha HpI0TOHA, YCIIOBUS 3ayCcKa UCKYCCTBEHHOTO CITyTHHKA 3eMJTH,
YCIIOBHI BOZHUKHOBEHHUSI CBOOOIHBIX MEXaHMUECKUX KOJIeOaHHI MPH OOBSICHEHUH Pa3IMUMsi CKOPOCTH 3ByKa
B Pa3IMYHBIX Cpelax, HEOOXOAWMOCTH OCYIIECTBICHHUS MPOIECCOB MOIYISIIIMA W JETEKTUPOBAHUS TIPU
panuoreneOHHON CBS3HM, NMPH PACCMOTPEHUH OTPAKEHHS CBETa OT IIEPOXOBATOW IOBEPXHOCTH, NpPHU
00BsICHEHUH (paKTa CYIIECTBOBAHHUS U30TOIOB.

Ipumenenue nonyueHHbIX 3HAHUL U YMeHUll OJIs peuleHUs NPAKMUYeCcKUX 3a0ay n08CeOHeB8HOU JHCUHU

- YYUTHIBATh 3HAHUS MO MEXAHHKE B MOBCEJHEBHOHM KM3HU (IBM)KEHHE Ha MOBOPOTaX, TOPMO3HOU
IyTb, PABHOBECHE);

- Ha MPaKTHKE yYUTHIBATh 3aBUCHMOCTH T'POMKOCTH W BBICOTHI 3BYKa OT aMIUIMTYIbI M YacCTOTHI
KoneOaHui;

- IPUMEHATH 3HAHUS TI0 ONTHKE C LEThI0 COXPAaHEHHs KauecTBa 3pEHUSI U IPUMEHEHHUS 3epKall, JIMH3,
ONTUYECKUX NMPUOOPOB (oToannapar, OUKU, MUKPOCKOI);

- CyIUTh O BIUSHUU PAJMOAKTUBHOTO W3IyYeHHUs HA JKUBBIE OPTraHU3MBI, O MpUEMAX 3alUTHl OT
U3JIY4YEHHUs U Crlocobax ero U3MepeHus.

1. O1eHKa yCTHBIX OTBETOB y4alllUXCs
*O1ieHKa 5 CTaBUTCA B TOM CITy4ae, €CJIA YYaIluics TOKa3bIBaeT BEPHOE MTOHUMAaHUE (PU3HUECKOM
CYIIHOCTH PacCMaTPUBAEMBIX SBJICHHHN U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHIA, TA€T TOUHOE OTPEJICIICHHE U
HCTOJIKOBAaHWE OCHOBHBIX MOHATHI M 3aKOHOB, TEOPUH, a TAK)KE TIPABUIILHOE OIpeiesieHne GU3NIECKUX
BEJIMWYMH, UX €TUHUIL U CIOCOOOB M3MEPEHUS; MPABIIILHO BHITIOJHSIET YEPTEKH, CXEMBI B TPaUKH; CTPOUT
OTBET M0 COOCTBEHHOMY IIJIaHY, COMTPOBOXK/IAET PACCKA3 HOBBIMU MTPUMEpPAMH, YMEET MPUMEHSTh 3HAHUS B
HOBOM CUTYallUU MPU BHIOJHEHUH MPAKTUUECKUX 3a/IaHHI; MOKET YCTAHABIMBATh CBSI3b MEXKIY U3y4aeMbIM



U paHee U3yUYEeHHBIM MaTepHalioM 0 Kypcy (PU3UKH, a TaKKe C MaTepUaioM, yCBOEHHBIM MTPH U3yYECHUHN
JIPYTUX IPEIMETOB.

*OneHka 4 CTaBUTCS B TOM CJydae, €ClIM OTBET yUEHHKA YAOBJIECTBOPSET OCHOBHBIM TPEOOBAaHUSAM K OTBETY
Ha OIICHKY 5, HO 0€3 UCTOIb30BaHUsl COOCTBEHHOIO TUIaHa, HOBBIX IPUMEPOB, 0€3 IPUMEHEHHUS 3HAaHU B
HOBOH cuTyaIuu, 6e3 HCIOIb30BaHMS CBSA3EH C paHee N3yYSHHBIM MaTEpHUaIoM, YCBOSHHBIM IPU U3YYEHUU
JPYTUX MPEIMETOB; €CIH YYalUKiCs JOMYCTHII OJHY OIIMOKY UM HE O0Jiee IByX HEIOUETOB U MOXKET
UCIPABUTh UX CAMOCTOSATEIHHO MWIIH C HEOOIBILION MTOMOIIBIO YUUTEIS.

*O1ieHKa 3 CTaBUTCS B TOM Clly4yae, €Clii yJyalluiics MpaBWIbHO MOHUMAET (PU3NYECKYIO CYIIIHOCTh
paccMaTpUBAEMBIX SIBJICHHUM U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IEIbHbIE TPOOEIbl B YCBOCHUH
BOIPOCOB Kypca (pU3UKH; HE TIPEMATCTBYET JalIbHEHIIIEeMy YCBOCHHUIO IPOrPaMMHOT0 MaTepralia, yMeeT
IPUMEHSTH MOJyYSHHbIE 3HAHUS TP PEIICHUH MPOCTHIX 33J1au C UCIOJIb30BaHUEM TOTOBBIX (OPMYII, HO
3aTpyAHSACTCS MPH PEeIICHUH 33a4, TpeOyoImuX mpeodpa3oBaHusi HEKOTOPBIX (popMyn; nomycTui He 6oee
OJTHOM TPYyOOH M OIHOM HETpyOOil OImMOKH, HEe Ooiee NBYX-TpeX HErpyObIX HEOUYETOB.

*OreHKa 2 CTaBUTCS B TOM CiIydae, €Cii YJalluiics He OBJa el OCHOBHBIMH 3HAHUSMHU B COOTBETCTBUU C
TpeOOBaHUSMU U JIOMYCTHII OOJIBIIIE OIIUOOK M HEJOUETOB, YeM HEOOXOAUMO JIJISl OLIEHKH 3.

* OueHka 1 cTaBUTCA B TOM Cly4ae, €Cil YYeHUK He MOXKET OTBETUTh HU Ha OJMH U3 MOCTABJICHHBIX
BOIIPOCOB.

2. OueHkKa MUCbMEHHBIX KOHTPOJIBHBIX paboT
*OrneHka 5 cTaBUTCA 32 padOTY, BBIMOJHEHHYIO MTOJTHOCTHIO 0€3 OMMOOK U HEOUYETOB.
*Ornenka 4 cTaBUTCA 32 padOTY, BBITOJHEHHYIO MTOJTHOCTHIO, HO MPU HAIMYKU HE OoJiee OTHON OMMOKHU 1
OJTHOTO HesloueTa, He 0oJiee TpeX HeJJOUYETOB.
*Onenka 3 cTaBuTCs 32 pabOTy, BHIIOJHEHHYIO Ha 1/2 Bcel pabOThI MPAaBUIBHO WITU MPH JOMYIICHHH HE
Oosee ogHOM Tpy0oit omKOKH, HE Oosiee TpeX HErpyObIX OMIMOOK, OJTHOM HEerpy0oil OIMOKHN U Tpex
HEJ0YETOB, IPU HATMYUU YETHIPEX-TIATHU HEJT0UYETOB.
*OrieHKa 2 CTaBUTCH 3a paboOTy, B KOTOPOIl UMCIIO OMIUOOK U HEAOYETOB MPEBBICUIIO HOPMY JUIS OLICHKU 3 WUITN
MPABUJIbHO BBINOJIHEHO MeHee 1/2 paGoThl.
*Onenka 1 craBuTcs 3a paboTy, HEBBINOJIHEHHYIO COBCEM HJIM BBIIIOJHEHHYIO C TPYOBIMU OIINOKaMH B
3aJaHHSX.
3. Ouenka 1abopaTOpHBIX paboT
*O1eHKa 5 CTaBUTCS B TOM CJIydae, €CM YJallHics BBITOIHIII PadOTy B IOJTHOM 00BbEME C COOTIOIEHUEM
HE00XO0IMMOM TIOCIIEIOBATEIBHOCTH TIPOBEICHHS OTIBITOB M H3MEPEHHIA; CAMOCTOSITEIIEHO U PAIMOHAIBHO
MOHTHUPYET HE00X01IMMOoe 000pYy/JOBAHNUE; BCE OIBITHI IPOBOAMT B YCIOBUSAX U PEXKHUMaX, 00€CIIeUMBAIOIINX
NOJIy4deHHe MPaBIWIbHBIX PE3yJIbTaTOB U BHIBOJOB; COOMIOAaeT TpeOOBaHNUs paBUIl O€30M1acHOTO TPY/a; B
OTYeTe MPAaBUIIBHO U aKKYpaTHO BBIMOJHSET BCE 3aIMCH, TAOIUIIbI, PUCYHKH, YEPTEXKH, TpaPUKH,
BBIYUCIICHUS], TPABUJIBHO BBITIOJHSET aHAJIN3 MOIPEIIHOCTEH.
*OneHka 4 CTaBUTCS B TOM CJIydae, €CIM YJallHics BBITOIHUI PadOTy B COOTBETCTBUH C TPEOOBAHMSIMH K
OIIEHKE 5, HO JIOMYCTHUJI IBa-TPU HEJI0UETa, He OoJiee OJTHON HEerpyOoil OMIMOKH U OJTHOTO HEJ0UeTa.
*OrieHKa 3 CTaBUTCS B TOM CITydae, €CIIU YJallHics BBITOJHWI paboTy HE TIOITHOCTBIO, HO 00BheM
BBIITOJIHEHHON YaCTH TaKOB, YTO ITO3BOJISIET IMOYYUTh MIPABHIIBHBIC PE3YJIbTAThl M BEIBOJIBI, €CITH B XOJI€
IPOBE/ICHUS ONBITA U U3MEPEHUI OBLIN JTOMYIIEHB! OITHOKH.
*O1ieHKa 2 CTaBUTCS B TOM Cilydae, €ClIi YJalluiics BBIMOIHIWI paboTy He MOJTHOCTBIO U 00BbEM BBIITOJIHEHHON
paboThI HE MO3BOJISIET ClIENaTh MPABUIIbHBIE BBIBOIbI, BHIYMCIICHUS; HAOIIOIEHUS TPOBOANUIHCH
HENPaBUIBHO.
Omnenka 1 cTaBUTCS B TOM CITydae, €CII y4Yalluicsi COBCEM HE BBITIOIHII paboTy.
Bo Bcex ciyuasix oleHKa CHUKAETCS, €CJIM YUAIUICs He COOTIoa TpeOOBaHM MpaBII 0€3011aCHOTO
Tpyna.
[Tepeuens ommboK
*[. I'pyOsbie ommOku



1. Hesnanue onpeneneHuii OCHOBHBIX MOHSTHI, 3aKOHOB, TIPABHII, TTOJIOKEHUN Teopu, Hopmy,
OOIIENPUHATHIX CUMBOJIOB, 0003HaueHUsI (PU3MUECKUX BEJINYMH, €IUHUILY U3MEPEHHUS.
2. HeymeHue BBIIETATH B OTBETE INIABHOE.
3. HeymeHune NpuMEHSTh 3HAHUS I PELICHU 3a7ad U 00BbsICHEHUsT (PU3NUECKUX SIBJICHHI; HETPaBHIBLHO
chopMyIHpPOBaHHBIEC BOTIPOCHL, 33JaHUS MIIM HEBEPHBIC OOBCHEHNS X0a UX PEIICHHUs, HE3HAHUE TPHEMOB
peleHus 3a/1a4, aHaJOTHYHBIX paHee PELICHHBIMU B KJIacce; OIIMOKH, MOKA3bIBAOIINE HEMPABUIBHOE
IIOHUMAaHME yCJIOBUSA 331a4M UM HEIPABUIbHOE HCTOJIKOBAHUE PEILICHUS.
4. HeymeHue uuTaTh ¥ CTPOUTH IpaMKu ¥ MPUHIUIHATIBHBIE CXEMBbI
5. HeymeHue noAroToBUTh K paboTe yCTaHOBKY MJIM JIAOOPATOpHOE 000PYJ0BaHUE, IPOBECTH OIIBIT,
HE00XO0IMMBbIE pacyeThl WK MCII0JIb30BaTh [10JIy4YCHHbIE JaHHbIE JUIS BBIBOJIOB.
6. HeGpexHoe OTHOIIEHHE K JTAO0OpaTOPHOMY 000pYIOBAHUIO U H3MEPUTEIILHBIM IPUOOpaM.
7. Heymenue onpeenuTh OKa3aHusi U3MEPUTEIHLHOTO MPUOOpa.
8. Hapymenue TpeGoBanuii mpaBuil 6€30MacHOTO TPy/a MPH BHIMOJIHEHUH SKCIIEPUMEHTA.
*I1. Herpy0sie ommOku
1.Hetounoctu (popMyaMpOBOK, ONPEAEIICHHH, 3aKOHOB, TEOPUH, BbI3BAHHBIX HEIIOJHOTONH OTBETa OCHOBHBIX
IPU3HAKOB OIpeessieMoro NoHATus. OmMOKY, BbI3BaHHbIE HECOOIIOAEHUEM YCIOBUIN MPOBEICHHS OIbITa
WJIM U3MEPEHUM.
2.0mumbKu B YCIIOBHBIX 0003HAUEHUAX Ha MPUHLIMIIHAIBHBIX CXEMaX, HETOUHOCTU YepTexel, rpapuKoB,
CXEM.
3.IIpomnyck win HETOYHOE HAllMCaHUE HAUMEHOBAHUH €IMHUL PU3NYECKUX BEIUUMH.
4.HepanuoHanbHbI BHIOOP X0/1a PELLIECHUS.
]II. HenoueTn!
1. HepanuoHanbpHble 3alICH IPU BBIYMCICHUSX, HEPALMOHAIbHbIE IPUEMBI BEIUMCIIEHHH, IpeoOpa3oBaHuil 1
pelLeHus 3a1au.
2. ApudpmeTrrueckue OmMOKY B BBIYUCICHUAX, €CIIU 3TH OLIMOKU TpyO0 HE HCKaXKAIOT PeaJbHOCTb
HOJIy4EHHOT'0 pe3ysbTara.
3. OtaenbHBIE TOTPEIIHOCTH B (POPMYJIMPOBKE BOIPOCA MIIM OTBETA.
4. HeGperxHoe BBIIOJHEHHE 3alMCel, YepTexKel, cxeM, TpaduKoB.
5.0pdorpadudeckre u MyHKTyaITMOHHBIEC OIITHOKH.

Onenka 1 craBuTcs 3a paboTy, HEBBIIIOJIHEHHYIO COBCEM WJIM BBIIIOJHEHHYIO C TpyObIMU OIIMOKaMH B
3a/laHusX.

VIl. YyeOHO-MeTOIMUECKOE 00ECIIEUECHHUE.
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TEMATHUYECKOE ITVNIAHUPOBAHMUE B 8xnacce

No Tema ypoka Jara nposenenus
ypora ITo nnany dakTHUecK
U
SA [85 |SA [8B
TennoBbie sIBJICHUS
1 TeroBble siBieHUsA. Temneparypa.
2 Buytpennss seprus. CrnocoObl H3MEHEHHs BHYTPEHHEH SHEpruH.
3 TennonpoBoanocts. Kouseknus. M3nydenue.
4 KosinyecTBo TemoThl. Y AeabHAasl TEMIOEMKOCTb.
5) Pemnenue 3a1a4 Ha pacyeT KOJIMYECTBA TEIUIOTHI.
6 OHeprus TOmIMBa. Y AeabHasl TEMJI0Ta CTOPaHHUsL.
7 3aKOH COXpaHEHUs U MTPEeBpaIEHUs] SHEPTHH.
8 JI/P Nel: CpaBHEHME KOJMYECTB TEIUIOTHI IIPU CMEIIMBAHUH BOJIBI
pa3HOU TeMIIepaTyphl.
9 Penenue 3a/1a4 Ha TEMJIOTY CrOpaHUs TOIUIMBA.
10 JI/P Ne2: VI3MepeHue yeabHON TeIUIOEMKOCTH TBEPIOTO Tela.
11 KonTponbHas padorta Ne 1: TenoBble sBlIeHUSI.
M3meHeHue arperaTHbIX COCTOSIHUM BEIIIECTBA
12 AHanu3 k/p. ArperaTHoe cocTosiHUE BellecTBa. [lnapnenue u
OTBEpJIEBaHUE.
13 VY nenpHas TEMIOTa TUIABJICHUSI.
14 Penienue 3a/1a4 Ha TEMJIOTY IUIABJICHHUS.
15 Ucnapenune. Konnencanus.
16 Kunenne. 3aBUCMMOCTb TeMIepaTypbl KUIEHUs OT IaBJICHUSI.
17 Pemienue 3a1a4 Ha pacyeT KOJIMYECTBA TEIJIOTHI. .
18 BraxxnocTts Bo3IyXA.
19 VY nenpHas TEMI0Ta NapooOpa30BaHUs M KOHICHCAIUH.
20 Pemenwne 3a1a4 TeIioTy mapooOpa3oBaHUs W KOHICHCAIUH.
21 Pabora ra3a u napa npu pacmupenuu. /IBC. Ilaposas TypOuHa.
22 KTIIJI TersmoBOro ABUTATENS U OXpaHa OKPY)KAIOIICH CPEIbI.
23 Pemenue 3anau Ha onpenenenue KI1JI.
24 Penienue 3a/1a4 Ha HAXOXKAEHUE KOJIMYECTBA TEIIOTHI.
25 Pemenue 3a1a4 Ha ypaBHEHHE TEIJIOBOro OajaHca.
26 KonrponbHas pabora Ne 2: ArperaTHOe COCTOSTHHE BEIIECTBA.

SJIGKTpI/I‘ICCKI/IC SABJICHHUA
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Onexrpuzanus Tei. [[poBoIHUKM 1 HENPOBOAHUKH. J[Ba BUa 3apsA0B.
AHnanus x/p.

28 DJIEKTPUUYECKOE TT0JIe. 3aKOH COXpaHEHUS 3apsia.

29 J1eIMMOCTb 2JIEKTPUUECKOT0 3apsiia. DIEKTPOH.

30 CtpoeHue aToma.

31 OOBsICHEHNE IIEKTPUUYECKUX SIBJICHUM .

32 DJIEKTPUIECKUN TOK. DIEKTPHUECKAs [IETb ¥ €€ COCTABHBIC YacTH.
JIeNCTBHS DIIEKTPUYECKOTO TOKA.

33 Cwia Toka. AMIiepMerp.

34 JI/P Ne 3: COopKa 2JIeKTpUIECKON IIENU H U3MEPEHUE CHITBI TOKA B €€
pa3JINYHBIX yYaCTKaX.

35 DJIeKTpUUYECKOEe HaIpshDKeHue. BonbTMeTp.

36 JI/P Ne 4: I3mepenue HanpsHKSHHUS HA PA3IMYHBIX y4acTKax
AJIEKTPUYCCKOM TETIH.

37 DJIEKTPUUECKOE COITPOTUBIIEHHE.

38 3akon OMa 1 yJacTKa [eIH.

39 JI/P Ne 6: M3mepeHue cONPOTUBICHHUS IPOBOJHUKA TP TOMOIIU
amIrepMeTpa U BOJbTMETpA.

40 Y nenpHOE CONPOTHBIICHHE TPOBOTHUKA.

41 Pemenne 3agau Ha temy 3akon Oma.

42 [TocnenoBarenbHOE U TAPAILICILHOE COSAMHEHUE TPOBOIHUKOB.

43 Pemenne 3a1a4 Ha MOCIIEOBATENILHOE COSAMHEHUE TPOBOIHUKOB.

44 Penrenue 3a1au Ha napajuieIbHOE COCIMHEHUE MPOBOJIHUKOB.

45 PaboTta u MOIITHOCTB AJIEKTPUYECKOTO TOKA.

46 HarpeBaHue mpoOBOIHHUKOB 3JIEKTPUYSCKUM TOKOM. 3aKoH Jkoyiisi-
Jlenna.

47 Konnencarop. Koporkoe 3ambikanue. [Ipegoxpanureny.

48 Penrenue 3a1a4 Ha 3JICKTPUYCCKUE SIBIICHUSI.

49 JI/P Ne 7: I3mepeHure MOITHOCTH U pabOThI TOKA B JIEKTPHUYECKON
JamIe.

50 Pemienue 3a1a4 Ha SIEKTPUIECKHE SBICHUS
Pemienue 3a/1a4 Ha 3aKOHbI TOCTOSIHHOTO TOKA

ol . KontposnpHas pabora Ne 3: DnekTpuueckue siBJICHHUSL.

DJIEKTPOMAarHUTHBIC SIBJICHUS

52 MarnutHoe nojie. Marautasie TUHUU. OTBIT SpCcTea.

53 MarHuTHoe 1oJie KaTyIIKH ¢ TOKOM. DJIeKTPOMarHHThI.

54 [TocTrostHHBIE MarHUTHI. MarHWTHOE TI0JI€ TOCTOSTHHBIX MarHUTOB.

55 Marnutnoe nosne 3emnu. JI/P Ne 8: Coopka 31eKTpoMaraura u
UCTIBITAHNE €TO JICHCTBUSI.

56 JlelicTBuE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
OnekrpoaBuraresnb. TecT: DIeKTpOMarHUTHbIE SBJICHUS.

57 Pemenue 3amau. JI/P Ne 9: uzydeHue 3J1eKTpHUIECKOTO JIBUTATEIS
MOCTOSIHHOT'O TOKa.

CBETOBBIE SIBJICHUS

58 Uctounuku cBeta. [IpsMonnHeiiHOe pacipOCTpaHEHHUE CBETA.

59 3aKOH OTpa)KEHMsI CBETA.

60 M300pakeHre B TUIOCKOM 3epKalle.

61 ITpenomiieHue cBeTa.

62 JIunza. Ontuueckas cuiia JUH3HL

63 W300paxenHus, TaBaeMble JTHH30M. [ J1a3 Kak ONTHYecKas CHCTeMa.

64 JI/P Ne 10:TTonyuenue n3o0paskeHus! IpH MOMOIIIHN JIMH3BI.

65 Kontponbnas pabota No 4: CBeTOBBIC SIBIICHUS.

ITOBTOPEHUE
66 Pemenue 3amau Ha Temy «TemuioBbie siBIeHUs». AHAIH3 K/P.
67 Pemrenue 3amau Ha Temy «DIEKTPUUYCCKHE SIBICHUSY.
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‘ Pemenue 3ana4 Ha TeMy «JIMH3BD).

TEMATHUYECKOE IINTAHUPOBAHMUE B 9 kiacce

Ne Tema ypoka [ara npoBeneHus
YpOK ITo
a TUIany dakTHueck
u
9A 9b 9A 9b
3AKOHBI B3AMMOIEMCTBUSA U IBMDKEHU S TEJT
1 MarepuanpsHas Touka. Cucrema oTcuera.
2 ITepememenue. [1yrs . TpaekTopus.
3 Omnpenenenre KOOPAWHATHI IBUKYIIETOCS Tea.
4 Pemienue 3aau Ha nepeMenieHue Tena.
5 [Tepemerienue npu NpIMOJUHEHHOM PaBHOMEPHOM JBMIKEHUH .
6 IIpssMonMHENHOE PAaBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHHUE.
7 CKOpOCTBH MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO IBMKEHUs. [ paduk
CKOpOCTH.
8 I'paduueckoe npezcraBieHre IPSIMOJUHEHHOTO PABHOMEPHOTO U
PaBHOYCKOPEHHOTO JBMKEHHUSL.
9 [Tepemerienue npu NpsIMOJIMHEHHOM paBHOYCKOPEHHOM JIBUKEHUU
10 [lepememnienue mpu NpSIMOJIMHEHHOM PaBHO3aMEJICHHOM JIBHYKCHUN
11 Pemenue 3aga4 Ha NPSIMONIMHEWHOE PABHOYCKOPEHHOE JABUKECHHUE
12 Pemienue 3a1a4 Ha NPSMOIMHEHHOE paBHO3aMEICHHOM JBIKEHHE
13 JI/P Ne 1: UccnenoBanue paBHOYCKOPEHHOT'O ABMKEHHsI O€3 HayallbHOU
CKOpOCTH.
14 K/P Ne 1: OcHOBBI KHHEMATHKH.
15 OTHOCUTENBHOCTD JIBHXKCHUSI. AHAIIN3 K/P.
16 | 3axon HeroTOHA.
17 Il 3akon HeroToHa.
18 Il 3axon HeroToHa.
19 Pemenue 3agau Ha BTOpOIt 3ak0H HprOTOHA.
20 CBobopHOE TTaIeHuE Tel.
21 JIBu>keHue Tena OpoIIeHHOTO BEpTUKAJIbHO BBEpX. HeBecoMoCTh.
22 JI/P Ne 2: I3mepeHne ycKOpeHHs CBOOOTHOTO Ta/IeHHsL.
23 3akoH BceMupHOTro TAroTeHusl.
24 YckopeHnue cBOOOTHOTO MaIeHUs Ha 3eMJIe B IPYTUX TUTaHEeTax.
25 Cuna yrnpyrocTH.
26 Cuna TpeHusl.
27 [IpssMONMHENHOE U KPUBOJIUHENHOE IBUKECHUE. [[BUIKEHHE 110
OKPY>KHOCTH.
28 HckyccTBEHHBIE CITYTHUKH 3EMIIH.
29 Pemenue 3aa4 Ha mpruMeHeHHe 3akoHOB HbroToHa
30 Pemrenue 3amaq Ha CUITy YIPYTOCTH U TPEHHS
31 Pemenue 3a1a4 Ha paBHOIGHCTBYIOIIYIO CHITY.
32 Pemienue 3aga4 Ha KOCMUYECKHE CKOPOCTHU

33

K/P Ne 2: 3akons!l HeroToHa.




34

Nmirynbe Tenma. 3aKkoH CoOXpaHEHUsT UMITYJIbca. AHAJIN3 K/P.

35 Pemenue 3a1a4 Ha U3MEHEHHE UMITYJIECA CHCTEMBI.

36 Pemenue 3a1a4 Ha 3aKOH COXPaHEHHSI UMITYJIbCA .

37 PeaktuBHOE nBMKeHME. PakeTnl

38 Pemenue 3amau Ha peakTUBHOE IBHKCHUE

39 Pa6ora cubl.

40 [ToreHnmanbHas 1 KHHETUYECKAst YHEPTUs. 3aKOH COXPaHEHUS
MEXaHUYECKOW IHEPTHH.

41 Penrenue 3aa4 3ak0H COXpaHEHUsT MEXaHHUYECKOW YHEPTHUH.

42 Pemienue 3a1a4 3aKOHbI COXPAHCHHUS
Pemenue 3a1ay : B3auMoIeliCTBUE CHUII U 3aKOHBI COXPaHCHHS

43 K/P Ne 2: 3akoHbI coXpaHEHUS!.

MEXAHWYECKUE KOJIEBAHUA 1 BOJIHBI. 3BYK.

44 Konebarensuaoe nemxenne .KonedarensHas cucreMa. CBOOO HBIE
KoseOanus. AHaIu3 K/p.

45 Benuunabl, XapakTepu3yromue KojiedaTebHOE TBUKCHHIE.
[Mapmonunueckue koeOaHus.

46 3aryxarlue U BeIHYXIeHHbIe KoJebanus. Pezonanc.

47 PacnipocTpanenue kosiebanuii B cpeze. BomHbl.

48 JimHa BostHbl. CKOPOCTh PaciipOCTPaHSHHUS BOJIH.

49 JI/P Ne 3: 3aBHCHMOCTH IepPHOJIa ¥ YaCTOTHI KOJICOAHN MasiTHUKA OT €ro
JUTHHBI.

50 HcTouyHukH 3ByKa. 3BYKOBBIE KOJICOAHMUSL.

51 Bricora, TeMOp, IpOMKOCTH 3BYKa.

52 Pacnpoctpanenue 3Byka. 3ByKOBBIE BOJIHBI.

53 OTtpakeHue 3Byka. 9X0. 3BYKOBOW PE30HAHC.

54 K/P Ne 3: KonebaHnus 1 BOJIHBL.

DJIEKTPOMATHUTHOE TIOJIE

55 MarunutHoe nosne u ero rpadguueckoe n3o0paxkeHue. AHaiIu3 K/p.

56 Hanpapnenue Toka HampaBlieHHUE JIMHUNA €r0 MarHUTHOTO TIOJISL.

57 OO0HapyxeHre MarHUTHOTO TTOJIS 110 €T0 JICUCTBUIO Ha AJICKTPUICCKHIA
ToK. [IpaBuio neBoit pyku.

58 Wuaykiust MarHUTHOTO TIOJIS.

59 MarHuTHBbIH MOTOK.

60 SIBnenue snekTpoMarHuTHOM uHAYKIMH. OnbiTel @apajes.

61 HampaBnenue nnaykimonHoro toka. [Ipasuio JleHna.

62 SIBJICHHE CAMOWMHTYKITUH.

63 [Toryuenue U mepeaada IEPEMEHHOTO YJICKTPHUSCKOTO TOKA.
Tpancdopmarop.

64 DNEKTPOMarHUTHOE MOJI€ U BOJIHEIL.

65 JI/P Ne 4: V3yyeHue sBICHUS JIEKTPOMArHUTHON MHAYKIUH.

66 KonebarenbHblil KOHTYp. [loTydeHne 37eKTPOMarHUTHBIX KOJIeOaHMA.

67 [TpuHIMIT paHOCBA3H U TSIEBUICHUS. DIIEKTPOMAarHUTHBIC KOJICOaHUS.

68 [Tpenomnenue cBeta. PU3NUYECKUN CMBICH MMOKA3aTeNs MPEIOMIICHHUS.

70 Hucnepcus ceera. L{Bera tem.

71 Tumbl ONTUYECKUX CIEKTPOB.

72 [Tormomenue u ucmyckanue cBeTa aroMmamu. [Iporcxoxaenue

JIMHENYaThIX CIIEKTPOB.




73 BnusiHue 31eKTpOMarHUTHOTO U3yUYEHHS Ha )KUBbIE OpraHNU3MBI.

74 K/P Ne 4: DnekTpoMarHuTHBIC SIBICHHUSL.
CTPOEHUE ATOMA U ATOMHOTI'O SJIPA
75 PannoaktuBHOCTHh. MOjen aTOMOB. AHANIH3 K/P.
76 PaanoakTHBHBIE IPEBpAIICHUS] ATOMHBIX SJIEP.
77 DKCIepUMEHTATLHBIC METO/IbI UCCIICIOBAHUS YACTHIL.
78 JI/P Ne :6 V3yuenus neneHus siapa ypana mo gororpapuu TpeKoB.
79 OTkppITHE IPOTOHA U HEUTPOHA
80 CoctaB aTOMHOTO sijipa. S1IepHbIC CUITBI.
81 Dneprus cBs3u. Jledekt macc.
82 Henenue sinep ypana. Llernnast peakiiusi.
83 SAnepusiii peaktop. [IpeoOpa3oBanue BHyTpEHHEN YHEPTUN aTOMHBIX SIEp
B DJIEKTPUYECKYIO YHEPTHIO.
84 ATOMHas SHEPreTHKA.
85 buonorudeckoe neiicTBre pajauanui. 3aKOH paJHOaKTUBHOTO paciaia.
86 TepmosinepHas peakius.

87 K/P Ne 5: Ctpoenwue atoma.

CTPOEHME U BBOJIIOLINS BCEJIEHHOU

88 CocraB ,cTpoeHue U nporcxoxaecHue CoJTHEYHONH CHCTEMBI.
89 Bonbmme mianeTs COMHEYHON CHCTEMBI.
90 Mamnsle Tena COJHEYHOM CHCTEMEL.
91 Crpoenue, uznydenus u sBostonns CoiaHLa U 3BE3 .
92 Ctpoenue u 3BoroIUs BeeneHHoi
93 Tect : Ctpoenue u 3Boonus BeenenHom
ITOBTOPEHUE
94 Penrenue 3aau Ha NPSIMOJIMHEHHOE PAaBHOYCKOPSHHOE JIBUKCHUE.
95 Pemenue 3a1a4 Ha 3aKOHBI COXPAHCHUSI.
96 Pemenne 3amau Ha 3axkons! HeroToHa
97 Permenue 3aa4 Ha TeMy KoJieOaHUs U BOJHBL.
98 Penrenue 3a1a4 Ha TeMY AJIEKTPOMATHUTHBIX SIBIICHH.
99 Hroroas x/p.

100 AHanus x/p.

101 Pemenne 3agau ma KIIJI.

102 Pemenue 3amay CBeTOBBIE SIBIIEHUS.




