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1. IlosicHuTEILHAS 3aMMHCKA

Nzyuenne npeamera «Dusmka» npencrtaBisieT co00i HEOThEMIIEMOE 3BEHO B CHCTEME
HEMPEPBIBHOTO 00pa30BaHMs 00yUYarOIINXCA.

Pabouas mporpamma mpeaHasHadeHa IS IpenojaBaHus aucuuruinHbel B 10-11kmaccax
MOJIHOW CpeIHeW UIKOJbI, peanusyercs B yueOHukax MsaxumeBa I'. 5., byxoBueBa b. b.,
«Duzukay as 10 - 11 xmaccos.

Paboyas yuebnas mporpamma no ¢usuke s 10 - 11 kimaccoB cocTaBiieHa ¢ y4eToOM:

e @enepanbHOTO roCyIapCTBEHHOTO 00Pa30BaTEIFHOTO CTAHJAPTa OCHOBHOTO
o0mrero oOpa3oBaHusl, yTBEPKACHHOTO MPUKa30oM MuHHCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickoit @enepanuu ot «17» mast 2012r. N 413
u 3apeructpupoBanoM B Muntocte Poccun «07» utons 2012r.

(yrB. npuka3zom MunuctepcTBa oOpa3zoBanus u Hayku PD ot 31 nexabps 2015 r.
N 1578)

e 3a OCHOBYy cocTaBleHHs pabouell mporpamMmbl B3sita «lIpuMepHOI MporpamMMbl
OCHOBHOTO 0011ero oopazosanus o ¢pusuke. 10-11 kmacce» nmon pepaxiueit B. A.
OpnoBa, O. ®. Kabapnuna, B. A. KopoBuHa u ap., aBTOpCKOW HporpaMMsl
«Duszuka. 10-11 xmaccel» moa pemakiuern B. C. [lanmtomenkoa, O. B.
KopmryHoBo#.

e Can [1un Ne89, 2010r. «PaBHOMEpHOE pacnipenesieHue yueOHOW HArpy3Km».

Paboyas yueOHas mporpamma 1o GU3MKe CONEPIKUT CISTYIOIIHNE Pa3Iebl:

* TIOSICHUTEIBHYIO 3aITUCKY, B KOTOPOH OINPENeNSIOTCS IeNb U 3a1a4u 00ydeHus: Gpu3nke B
7-9kmaccax, pacKphIBAIOTCSI OCOOCHHOCTH coJiepkaHusl (PU3UIECKOTO 00pa30BaHUs, OMMCHIBACTCS
MECTO Y4eOHOTO TpeMeTa B Yy4eOHOM IUIaHe, JMYHOCTHBIE, METa MPEIMETHBIC W TpEIMETHBIE
Pe3yNbTaThl OCBOCHUSI YU€OHOTO MPEAMETA;

* coJep)KaHuEe Kypca, BKJIIOYAOIlee IepeYeHb OCHOBHOTO H3Yy4aeMOIro Marepuana,
pacmpeieieHHOTO MO COJepKaTelbHbIM pa3jieiaM C yKa3aHHeM KOJIMYeCTBA YacoB Ha M3y4YECHUE
COOTBETCTBYIOILIETO MaTepHana;

* TEeMaTU4YecKoe IUIAHUPOBAHHE C ONHCAaHHWEM BHJIOB Y4eOHOW JIESTEIbHOCTH
oOyuaronuxca7-9xiiaccoB M yKa3aHHEM KOJIMYECTBA YacOB Ha M3yYEHHE COOTBETCTBYIOILETO
MaTtepuana;

* yueOHO-METOAMYECKOE U MaTEPUATIbHO-TEXHUUECKOE OCHAIIEHHE Yy4eOHOI0 Mpolecca;

CIUCOK UCTOYHHUKOB.

1.1 Hesn usyyenusi Gusnku B cpeaneii (MOJIHOI) KO

Odu3rka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYNAs B KayecTBE y4eOHOTO
mpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHHMH 00 OKpY)KaloIleM MUpeE.
Ona packpblBaeT poJib HayKM B OKOHOMHMYECKOM U KYyJAbTYpHOM pa3BUTUU OOIIECTBA,
croco6cTByeT (OPMHUPOBAHUIO COBPEMEHHOTO HAy4YHOTO MHUPOBO33peHus. s pernenus 3agay
(dbopMHUpOBaHKSI OCHOB HAYYHOT'O MUPOBO33PEHUS, PA3BUTUS HHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN U
M03HABATEIbHBIX MHTEPECOB IIKOJIHLHUKOB B IMPOLIECCE M3YUYeHUS (PU3UKU OCHOBHOE BHHMAHHE
CllelyeT yIeNsITh HE Iepelade CyMMbI TOTOBBIX 3HAHUW, a 3HAKOMCTBY C METOJaMH HAay4HOTO
MO3HAHUS  OKPYXAIOIEro MHUpa, TOCTAaHOBKE TMpoOieM, TpeOyomux OT  yJal[uxcs
CaMOCTOSITENIbHOM  ACSATENBHOCTH MO MX pazpemieHuto. lloguepkHy, YTO O3HaKOMJIEHUE
IIKOJIBHUKOB C METOJaMU HAay4YHOTrO MO3HAHUS MPENojaraercs NpoOBOJUThH MPU U3YYEHUU BCEX
pasnenoB Kypca (u3MKM, a HE TOJBKO MPU H3YUYEHHH CIeluanbHOro pasnena «Duszmka u
(buznYecKrue METO bl U3YYCHUS IPUPOIBDY.

I'ymanuTapHoe 3HaueHHe GU3NKH KaK COCTAaBHOM YacTH 00IIero o0pa3oBaHus COCTOUT B TOM,
YTO OHA BOOPYKAET IIKOJbHUKA HAYyYHBIM METOJOM TIO3HAHHUs, IO3BOJIAIONIUM TMOJIy4aTh
0OBEKTUBHBIEC 3HAHHS 00 OKPYKAIOIIIEM MUDE.

3HaHne (U3NYECKUX 3aKOHOB HEOOXOIMMO JUISI U3YyUEHHUS XUMUHU, OMOJIOTHH, (DU3HUECKOH
reorpaduu, Texnonoruu, ObXK.


http://ivo.garant.ru/#/document/71326468/entry/0

OcoOeHHOCTBIO TIpeaMeTa (U3WKH B y4eOHOM IUIAHE WIKOJIBI SIBISIETCS TOT (hakT, UTO
OBJIaZICHUE OCHOBHBIMHM (DU3MUYECKUMH TOHSATUAMU M 3aKOHaMH Ha 0a30BOM YpPOBHE CTallo
HEOO0XOAMMBIM MPAKTUYECKU KaXKJIOMY YEIIOBEKY B COBPEMEHHOM KU3HHU.

Heasimu nzyyenus GU3NKH B cpeHer (TIOTHOI) MIKOJIe SIBISIOTCS:

" Ha eHHOCTHOM ypOBHE:!

¢dopmupoBanue y oOyyaromMxcs yMEHHUS BHJCTh M MOHUMATh IIEHHOCTh OOpa3OBaHMA,
JMYHOCTHYIO 3HAYUMOCTh (PM3UYECKOTO 3HAHHUS HE3aBUCHUMO OT €ro MpoQecCHOHATBHOM
JeATeIbHOCTH, a TaKKe IEHHOCTh: HAyYHBIX 3HAHUH W METOJOB MO3HAHHS, TBOPYECKOMN
CO3HMJIATENFHON JIESTENFHOCTH, 30pOBOr0o 00pa3a >KHM3HH, TPOLEcca JAUATOTHYECKOrO,
TOJIEPAHTHOTO OOIIEHHSI, CMBICIIOBOTO YTCHUS;

" Ha MeTanpeIMeTHOMYPOBHE:

OBJIAZICHUE YYAIIUMHCS YHHBEPCAIbHBIMUA Y4EOHBIMH JCHCTBHSIMU KaK COBOKYITHOCTBIO
CHoCco00B JIeHCTBUS, 00eCIeYNBAIOIINX €r0 CIIOCOOHOCTh K CAMOCTOSITEIbHOMY YCBOCHHIO
HOBBIX 3HaHUU W YMEHMH (BKIJIIOYasi U OPraHU3aLMIO 3TOro mpoiiecca), K 3hHEeKTUBHOMY
PEIIEHUIO Pa3IMYHOTO POJa )KU3HEHHBIX 3a/1a4;

" Ha MpeAMETHOM YPOBHE:

® oceoeHnue 3nanuil o QyHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHAX M MPUHIUIAX, JEKALUX B
OCHOBE COBPEMEHHOHN (U3NYECKOM KapTHHBI MHUpa; Haubojee BaKHBIX OTKPBITUIX B
obnactu (U3HMKH, OKAa3aBIIUX OIpENENsIollee BIMSHUE Ha pa3BUTUE TEXHUKU H
TEXHOJIOTMH; METOJAaX HAYYHOT'O MO3HAHUS MPUPOIbL;

® o6nadenue - YMEHUAMUTIPOBOIUTb  HAOIMIOAEHUS, IUIAHUPOBaTb U BBINOJIHATH
9KCIEPUMEHTHI, BBIJBUTaTh TUIOTE3bl M CTPOUTH MOJENIU, MPUMEHSTH IOJy4YE€HHBIE
3HaHMS 10 (U3UKe sl OOBSICHEHHSI pa3HOOOPA3HBIX (PU3UUECKUX SBJIEHUN U CBOMCTB
BEIECTB; MPAKTUYECKOIO  KCIOJb30BaHUS  (PU3NYECKUX 3HAHMM;  OLIEHUBATh
JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(POPMALIUH;

® pazeéumue TO3HABATEIbHBIX MHTEPECOB, HHTEIUIEKTYalIbHBIX U TBOPUYECKUX CIOCOOHOCTEHN
B TIpoliecce NpUOOpPEeTeHUs 3HAaHUN W yMEHUH 10 (U3MKE C UCMHOJIb30BAHUEM
pa3IUYHBIX ~ MCTOYHUKOB HHPOPMALMU U  COBPEMEHHBIX  HMH()OPMAIIOHHBIX
TEXHOJIOTHH;

® gocnumanue YOSKIACHHOCTH B  BO3MOXKHOCTH  IIO3HAaHHUA  3aKOHOB  IIPUPOMBI;
UCIOJIb30BAHUS JOCTIKEHUH (U3MKHN Ha Oaro pa3BUTHs YEIOBEUECKOW LIMBUIIN3ALINY;
HEOOXOJAUMOCTH COTPYJHMYECTBA B IPOLIECCE COBMECTHOTO BBINOJHEHUs 3ajad,
YBOKUTEIBHOIO OTHOLIEHHWS K MHEHMIO OIIOHEHTa IpHU O0OCYyKIeHHU MnpolieM
€CTECTBEHHOHAYYHOT'O COJEp’KaHHUs; TOTOBHOCTM K MOPAJBbHO-3TUYECKON OIleHKe
UCIOJb30BAHUSA HAY4YHBIX JOCTH)KEHUIH, 4YyBCTBAa OTBETCTBEHHOCTH 3a 3allUTY
OKpYXKarolleH cpeibl;

® HCHOJIb30BAaHHE NPHOOPETEHHBIX 3HAHUNH W YMEHUI Ul pellieHus] IPaKTUYECKUX 3a1a4
MIOBCEJHEBHOM  JKM3HHU, oOecredeHuss  0€30MacHOCTH  COOCTBEHHOM — JKU3HH,
palnMoHaIBLHOIO IPUPOAONOIB30BAHNS M OXPAHBl OKPYKAIOIIEH Cpebl.

1.2 MecTo 1MCUMILIMHBI B Y4eOHOM IJIaHe

®enepaiabHblii ba3ucHblii yyeOHBIH NJIaH Ha 3Tane MOJHOTO CPeIHEro oOpa3oBaHHUs
npeanosjaraeT (QyHKIMOHAJIBHO TMOJIHBIM, HO MUHUMAaJbHBI HaOOp Oa3HCHBIX y4eOHBIX
npeametoB. Dusnka He sBgeTCs 00s13aTeIbHBIM 0a3UCHBIM YUeOHBIM NpeaMeToM. BapuaTuBHnas
yactbbV¥Ila na III crynenun oOydyeHuss HampaBieHa Ha pealM3alMio 3alpocoB COLUYyMA,
COXPAaHEHHUH JMHUI NIPEEMCTBEHHOCTH M TOJrOTOBKY CTapIIEKJIACCHUKOB K CO3HATEIBHOMY
BbIOOpPY mpodeccuii ¢ mocienyrouM npodeccuoHadbHbBIM oOpa3oBaHueM. Ha peanuzaruto
BapuatuBHOU yactu bVYIla mpenycMoTpeHo 2 yaca B HEJENIO0 Ha PErMOHAIBHBIN (HAIMOHAIBHO-
pErnoHAaJbHBIN) KOMIOHEHT U HE MeHee 4-X 4acoB B HEAETI0 Ha KOMIIOHEHT 00pa30BaTEebHOTO
yupexaeHuss Ha Kaxapli ron oOydenwmst (10-11 xmaccel). PernoHanbHBI KOMIIOHEHT B
Pecniyonnke MopnosusiBbiaensier 140 4. (o 2 4. B Helleno) AJisi 00s3aTeIbHOTO U3YUeHUs Kypca
«®Duzuka» B 10-11 knaccax.



B cooTBeTcTBUUM C y4eOHBIM IUIAHOM Kypcy (H3UKH MpeamecTByeT Kype «OKpyKaromui
MUD», BKIIOUYAIOIINKA HEKOTOPBIE SBJICHUS M3 00jacTé (U3MKKU M acTpoHOMHHU. B 5-6 kimaccax
BO3MOXHO IpernojaBaHue Kypca «BBegeHuMe B €CTECTBEHHO-HAy4HbIE  IIPEAMETHI.
EctecTBO3HaHME», KOTOPHI MOKHO paccMaTpuBaTh Kak MPOIEAEBTUKY Kypca (pusuku. B cBoio
ouepesib, coepKaHue Kypca (PU3MKH OCHOBHOM IIKOJIBI, SIBIISISICH 0A30BBIM 3BEHOM B CHCTEME
HETIPEPBIBHOIO E€CTECTBEHHO-HAYYHOTO OOpa30BaHUs, CIY)KUT OCHOBOM ISl IMOCIEIYHOIIEH
YpOBHEBOH U npodeccnoHabHoN auddepeHnnanmm.

1.3 TpeboBaHus K pe3yJibTaTaM 0CBOEHHUS THCHMIIJIMHbI

JINYHOCTHBIMH pe3yJbTaTamMu 00y4deHus: (U3UKE B OCHOBHOM IIIKOJIE SIBIISTFOTCSI:

* cOpMHPOBAHHOCTh LIEHHOCTEH 0Opa30BaHMsA, JTMYHOCTHOH 3HAYMMOCTH (PH3HMUECKOTO
3HAaHUS HE3aBUCHUMO OT NPO(PECCHOHATIBHON JIEATENbHOCTH, HAy4YHBIX 3HAHWA M METOJOB
MO3HAHUS, TBOPYECKOH CO3MIATENBHON MeATeNFHOCTH, 3/JI0pOBOrO 00pas3a >KH3HH, TMpolecca
JIMAJIOTUIECKOTO, TOJIEPAHTHOTO OOIICHHUS, CMBICIIOBOTO UTEHHS,;

* cpOPMHPOBAHHOCTH TIO3HABATEIBHBIX HHTEPECOB, HMHTEIUICKTYAJbHBIX W TBOPYECKUX
CIIOCOOHOCTEH yyarmxcs;

" YOSXKJICHHOCTh B BO3MOXXHOCTH TO3HAHUSI TPUPOJBI, B HEOOXOJUMOCTH PasyMHOTO
WCTIOJIb30BAHUS TOCTM)KEHUH HAYKW W TEXHOJOTHU JUTS JalbHEUIIETO Pa3BUTHUS YEIIOBEUECKOTO
oOmiecTBa, yBaXCHHE K HAyYHOW MAEATEIHHOCTH JIOJCH, MOHMMAaHUS (PH3MKH KakK dJIeMEHTa
00IIe4YeIOBeYECKON KYIbTYPhl B HCTOPUIECKOM KOHTEKCTE.

" MOTHBAIMS 00pa30BaTENFHON NESITETHHOCTH YUYAIIMXCSI KaK OCHOBBI CAMOPA3BUTHUS U
COBEPILIEHCTBOBAHUSI JIMYHOCTH HAa OCHOBE T€PMEHEBTUYECKOTO, JIMYHOCTHO-OPHEHTHPOBAHHOTO,
(hE€HOMEHOJIOTHYECKOTO U 3KOJIOTO-3MITaTHIHHOTO TTOIX0/IA.

" IS TITYXUX, CIIa0OCITBINIANINX, TO3THOOTJIOXIIIAX 00yJarOIINXCS:

CIOCOOHOCTh K COI[MAIbHOM a/anTaliy U HHTETPaLUK B 00IIECTBE, B TOM YKCJIE MPU peanu3alnun
BO3MOHOCTEH KOMMYHHMKAIIIM Ha OCHOBE CIIOBECHOU peud (BKJIOYasl YCTHYI0 KOMMYHUKAIIHIO),
a TaKKe, NMPHU KEeJaHUU, KOMMYHHKAIMd Ha OCHOBE >KECTOBOIl peyH C JUIaMH, MUMEIOIIHUMU
HapyIIeHUs CTyXa;

= 15t 00y4aroIMXCs C HApYIICHUSIMHU OMIOPHO-ABUTaTENIbHOTO ammapara:

BJIaJICHUE HaBBIKAMU MPOCTPAHCTBEHHON M COLMAIbHO-OBITOBOW OPHUEHTHUPOBKH; YMEHHE
CaMOCTOSITEJIbHO M 0e30IacHO TMEepe/BUraTbCsi B 3HAKOMOM M HE3HAKOMOM TPOCTPAHCTBE C
MCI0JIb30BAHMEM CIEIHAILHOTO 000pyI0BaHMUS;
CIOCOOHOCTP K OCMBICIEHHI0O U auddepeHIMaM  KapTUHBI MHUpa, €€ BpPEMEHHO-
MIPOCTPAHCTBEHHOM OpraHu3aluu;
CIIOCOOHOCTh K OCMBICICHUIO COIIMAJIBHOTO OKPYXKEHHUS, CBOEro MecTa B HEM, HIpHUHATHE
COOTBETCTBYIOIIMX BO3PACTY LIEHHOCTEH U COLIMAIbHBIX POJICH;

® 17151 00YYaIOMINXCS C PaCCTPOUCTBAMU ayTUCTHUUECKOTO CIIEKTpa:
dbopMupoBaHMEe yMEHHS ~CIEAOBaTh OTpa0OTaHHOW cucTeMe TMpaBHJl [OBEACHUSA U
B3aUMO/ICHCTBUSL B TMPUBBIUYHBIX OBITOBBIX, YUEOHBIX U COIHUANBHBIX CUTYallUAX, yIAEP>KUBATh
IPaHULIBI B3aUMOICHCTBUS;
3HaHUE CBOMX MPEANOUTESHU (OrpaHUYCHUI ) B OBITOBOM cdepe u chepe HHTEPECOB.

MeranpeaMeTHBIMH pe3yJIbTATAMU B OCHOBHOW IIKOJIE SIBISIIOTCS YHHBEpCajIbHbIC
yuebnble Aeiictus (nanee YVY /). K Hum oTHOCATCS:

1) auunocmuvie;

2) peaynsimueHvle, BKIIOYAOIINE TAKKE ICHCTBUSICAMOpe2y ISy,

3) nosnaséamenvHole, BKIKOYAIOIINE JTOTHYECKHE, 3HAKOBO-CUMBOJIMYECKHUE;

4) KoMMYHUKamMuUGHbLe.

= JInuynocTHble YVY][ o0ecneunBaloT LEHHOCTHO-CMBICIOBYIO OPHEHTALMIO yJaluxcs

(YMeHHE COOTHOCHUTH MOCTYNKH U COOBITHS C MPUHATHIMH STHUECKUMH MPUHIMIIAMH, 3HAHUE
MOpPAJIbHBIX HOPM M YMEHHUE BBIJICIUTh HPAaBCTBEHHBIH acleKT MOBEICHMsI), CAMOOIIpEICIIEHUE 1
OPHUEHTAIMIO B COLUAIBHBIX POJIIX U MEXJIMYHOCTHBIX OTHOLICHUSIX, IPUBOJIUT K CTAHOBJICHUIO
LIEHHOCTHOM CTPYKTYPBl CO3HAHUS JINUYHOCTH.

* PerynsituBHble YVY]l o0ecreunBalOT OpraHU3allMI0 YyYallUMHCA CBOe y4yeOHOM

nearenbHOCTH. K HUM oTHOCSTCS:



- Yenenonazanue Kaxk MOCTaHOBKA y4eOHOMU 3a/1aud HA OCHOBE COOTHECEHUS TOTO, YTO yiKe
U3BECTHO M YCBOEHO y4alllUMHUCS, U TOTO, YTO €111€ HEU3BECTHO;

- nIaHuposanue — OINPEAETICHUE TOCIEN0BAaTEIbHOCTH IPOMEXKYTOUHBIX LEIEH C yu4eToM
KOHEYHOI'0 pe3yibTaTa; COCTABJICHUE IUIaHA U MOCIEI0BATEIbHOCTH JEHCTBUIA;

- npocHo3UpoBanue — NPEIBOCXUILEHNE PE3YIbTaTa U YPOBHS YCBOEHHUS, €0 BPEMEHHBIX
XapaKTEePUCTHUK;

- KOHmpoab B (GOpMe CIHYEHHs CIocoda JEWCTBUS M €ro pe3yiabTara C 3aJaHHBIM
ATAJIOHOM C L€JIbI0 OOHApYEHUS! OTKJIIOHEHUM U OTIMYUNA OT STAJIOHA;

- KOppexyus — BHECEHHE HEOOXOJWMBIX JIOTIOJHEHUH M KOPPEKTHB B IUIAaH M CHOCOO
JEUCTBUS B CITy4ae pacXOXKICHMsI 3TAJI0OHA, PEAIbHOTO AEUCTBUS U €ro MPOaYKTa;

- Ooyenka — BBIJIEJICHUE W OCO3HAHHME YyYalllMMHCS TOTO, YTO YK€ YCBOGHO M 4YTO €Ll
MOJJIEKUT YCBOEHHUIO, OCO3HAHNE KauecTBa U YPOBHS YCBOCHUS;

- 8o/1e6as camopezynayus Kak cliocoOOHOCTh K MOOMIJIM3AallMK CHJI U SHEPTUH; CIIOCOOHOCTD
K BOJIEBOMY YCHWIHIO, K BBIOOPY CHUTyallud MOTHBAllMOHHOTO KOH(JIMKTAa MU K TIPEOJIOJIEHUIO
MPENSATCTBUM.

= Jlo3naBareabHbleYVY][  BriatowaroT  oOmieydyeOHBIE,  JIOTUYECKHE,  3HAKOBO-
cuMmBoJindeckue Y /1.

ObweyuebnvieY'Y JIBKIIOYAIOT:

- CaMOCTOSTEIbHOE BblIeTIeHHE U (GOpMyIHpOBaHKE [TO3HABATEIBHOM 1IEIH;

- MIOMCK U BBIJIEJIEHHE Heo0X0uMoi nHdopManuy;

- CTPYKTYpPHUPOBAHHE 3HAHUI;

- BeIOOp Hanboee 3PPEeKTUBHBIX CTOCOOOB PEIICHHS 3314,

- pedraexcus cnoco0oB U YCIOBUMN AEMCTBUSI, KOHTPOJIb U OILIEHKA Mpoliecca U pe3yabTaToB
NesITeNIbHOCTH;

- CMBICJIOBOE YTEHHE KaK OCMBICIICHHE 1IeJIM YTEHUS U BHIOOp BHJIA YTEHUS B 3aBUCHUMOCTH
OT LIEJIN;

- YMEHME aJEKBATHO, OCO3HAHO M MPOU3BOJBHO CTPOUTH PEYEBOE BBICKA3bIBAHUE B YCTHOM
U TUCHbMEHHOW peuu, mepeiaBasl coAepiKaHHe TEKCTa B COOTBETCTBUU C LIEJbI0 U coOMonas
HOPMBI TIOCTPOEHHUS TEKCTA,

- TIOCTaHOBKa U (popMynupoBaHUE MPOOJIEMBI, CaMOCTOSTEIBHOE CO3JaHHe AITOPUTMOB
JEeSITEIbHOCTH MPH PEIICHUH MTPOOJIEM TBOPUYECKOTO U MOMCKOBOTO XapaKTepa;

- JIeHCTBHME CO 3HAKOBO-CHUMBOJHMYECKUMH CpEICTBaMHU (3aMelleHhe, KOJIUpOBaHUE,
JIEKOIMPOBaHKE, MOICTTUPOBAHUE).

Jlocuueckue Y'Y ]I HampaBlIeHbl Ha YCTAHOBJICHUE CBS3€H M OTHOIICHUN B JIFOOOK 00JIacTH
3HaHMs. B paMkax MIKOJIBHOTO OOy4YeHHS MOJ JIOTUYECKHUM MBIIIJICHUEM OOBIYHO MOHUMAETCs
CIOCOOHOCTh M YMEHHUE YUYaIIUXCS TPOU3BOAUTH MIPOCTHIE JIOTUYECKHUE NeHCTBUA (aHAIN3, CUHTE3,
cpaBHeHHE, 00O0O0IIEHHWE M Jp.), a TaKXKe COCTaBHbIE JIOTUYECKHE ormepanuu (IIOCTPOCHUE
OTPULIAHMS, YTBEPKICHUE M OINPOBEPKEHUE KaK MOCTPOCHHE PACCYKIEHUS C HUCIIOJIb30BaHUEM
Pa3IMYHBIX JOTHYECKUX CXEM — UHYKTUBHOM WJIH IEAYKTUBHOM).

3nakoso-cumeonuuecxkue Y'Y ]I, odecnieunBaronye KOHKPETHbIE CIIOCOOBI TPeoOpazoBaHus
y4eOHOro Marepuasa, IMPEACTaBISIOT JACUCTBUS MOOeniupOo8anus, BBIMOIHSONME (YHKIIUU
oToOpaxkeHUsT y4eOHOTO Marepuala; BbIJECIECHUE CYIIECTBEHHOIO; OTpPbIBA OT KOHKPETHBIX
CUTYaTUBHBIX 3HaYeHHH; popMupoBaHUE 000OIICHHBIX 3HAHUM.

* KommynunkatuBable VYVY]l olecrneuuBaoT  COLMAJIbHYI0  KOMIIETEHTHOCTb U
CO3HATEJIBHYIO OPUEHTALMIO yJaIllUXCsl HA MMO3ULNU APYTUX JIFOAEH, YMEHHE CIylaTh U BCTYNAaTh
B JMAJIOT, y4acCTBOBATh B KOJIJIEKTUBHOM OOCYXJEHUU TPOOJIEM, MHTETPUPOBATHCS B TPYIIY
CBEPCTHHUKOB U CTPOUTH NPOTYKTUBHOE B3aUMOJECHCTBUE U COTPYAHUYECTBO CO CBEPCTHUKAMM U
B3POCIIBIMH.

" JUIS TITYXUX, CJIa00CIbIIIAIINX, TO3HOOTJIOXIINX 00yYarOIUXCS:

BIIQJICHUE HABBIKAMH OIPENIEICHUS U MCIPABICHUS CHEU(PUISCKIX OMHNOOK (arpaMMaTHU3MOB) B
IMACbMEHHOU U YCTHOM pedH;
. 111 00yJaroIuXCsl C pacCTPOUCTBAMH ayTEHTHUYECKOTO CIEKTpa:



CIIOCOOHOCTh IIJIAHUPOBATh, KOHTPOJIMPOBATh U OLCHUBATh COOCTBEHHBIC y4eOHBIC NICHCTBUS B
COOTBETCTBUU C IIOCTABJICHHOW 3aJad4el M YCJIOBUSMM €€ pealM3aluy IIPU COIPOBOXKIAIOLIECH
MIOMOIIH MIeIarOTHYECKOro pabOTHUKA U OPTaHU3YIOIICH TIOMOIIHU ThIOTOPA;

OBJIaJICHUE YMEHUEM OTPECIATh Hanboee 3PPEKTUBHBIC CIIOCOOBI JOCTIKEHUS pe3yabTaTa Mpu
COIPOBOXKIAFOIICH OMOIIIH TEJarOrMYeCcKOT0 pabOTHUKA U OPraHU3YIOIICH ITOMOIIHU ThIOTOPA;
OBJIAZICHUE YMEHHEM BBINOJHATh JACUCTBUS IO 33JaHHOMY alTOpUTMy WIM 00pa3ly mpu
COIPOBOXKIAFOIICH MOMOIIM TIEJArOrMYECKOTO PA0OTHHKA U OPraHU3YIOIICH TOMOIIHU ThIOTOPA;
OBJIQJICHHE YMEHHEM OIICHUBATh PE3YJbTAT CBOCH NCATEILHOCTH B COOTBETCTBHH C 3aJ[AHHBIMHU
ATaJIOHAMU TIPH OPTaHU3YIOIIEH MOMOIIH THIOTOPA;

OBJIQJICHHE YMCHHEM aJIeKBaTHO pearnpoBaTh B CTAHIAPTHOW CUTyalluM Ha yCIeX W Heynaady,
KOHCTPYKTUBHO IICﬁCTBOBaTB AK€ B CUTyallUdX HCYCIICXa IIpUu OpI‘aHI/I3YIOHlef/'I oMo
TBIOTOPA;

OBJIaICHUC YMCHHECM AKTHBHOI'O HMCIIOJIB30BAHUA 3HAKOBO-CHMMBOJMYCCKUX CPCIACTB JId
npeAcTaBieHus: HHGopMaIuu 00 U3ydaeMbIX 00BEKTaX M MPOIIECCaX, PA3JIMUHBIX CXEM PEIICHHS
y4eOHBIX U MPAKTUYECKUX 3a/1a4 IIPU OPraHU3yOIIeH MOMOIIH Tearora-rncuxosora u ThIoTopa;
CIIOCOOHOCTh  CAMOCTOSITENIPHO OOpaTUThCS K  IEJaroruueckoMy paboOTHUKY (Tiemarory-
MICUXO0JIOTY, COLIMAJIbHOMY IEJarory) B ciydae JIMYHBIX 3aTPYAHEHUN B PEIIEHUU KaKOT0-TH00
BOTIPOCA;

CIIOCOOHOCTh CaMOCTOSITENIBHO [ICHCTBOBAaTh B COOTBETCTBHM C 3aJaHHBIMH ATaJOHAMHU IIPH
IIOUCKE I/IH(I)OpMaHI/II/I B Pa3IMYHBIX MUCTOYHHKAX, KPUTHYCCKHW OLCHHUBATH M HHTCPIPETHUPOBATH
MOoJTy9aeMyr0 HH()OPMAITUIO U3 PA3TMYHBIX HCTOYHHKOB.

I[IpenmeTHbIMHU pe3yabTaTaMu 00ydeHUs PU3UKE B MOJHOM CpeHEN LIKOJIE SBISIOTCS:

B pe3ynomame usyuenusa gpuzuxu na 6a3080m ypoene yueHuK 00J14cen

BbINMyCKHUK HAYYUTCS:

coOmoaTh mpaBwiIa OE30MAaCHOCTH W OXpaHbl Tpyda mpu paboTe ¢ Y4YeOHBIM U
J1a00paTOPHBIM 000PYIOBAHUEM;

MMOHUMATh CMBIC] OCHOBHBIX (U3MYECKHMX TEPMUHOB: (U3NUYECKOe Tejo, (u3nueckoe
sBJICHUE, (U3NYecKas BeIMYUHA, €AUHUIBI H3MEPEHNUS;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIM (PU3HUECKUX METOJIOB;
aHAJIM3UPOBAThH OTJENIbHBIC JTallbl MPOBEACHUS UCCIEIOBAaHUI U UHTEPIPETUPOBATH PE3YIbTAThI
HaOJIO/ICHUH U OIBITOB;

CTaBUTH OIBITHI 110 UCCIETOBAHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKUX CBOUCTB Ten 6e3
UCIIOJIb30BAHUS MPSAMBIX U3MEpPEHHH; mpu 3ToM (popMyaupoBath npobdiemy/3agady ydeOHOTro
SKCIEPUMEHTa; COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO OO0OpYIOBaHUS; MPOBOIUTH OMBIT U
(bopMynupOBaTh BHIBOJIBI.

OBJaJIeHUIO (C(HOPMHUPOBAHHOCTHIO TPEICTABICHUI) TMpaBUIaMU 3alMUCU  (PUIUIECKHUX
dbopmyn penbedHO-TOUeUHON cucTeMbl 0003HaueHuit JI. bpaiins (s cnensix ¥ c1aboBUISMIINX
oOyuaronuxcs).

BhINyCKHHUK NOJYYUT BO3MOKHOCTH HAYUYHMThCS:

OCO3HABAaTh IIEHHOCTh HAYYHBIX HCCIEAOBAHUN, pOJIb (QU3UKK B  PACIIUPEHUU
MIpeJICTaBICHU 00 OKPYKAIOIIeM MUPE U €€ BKIIAJ B YIydllIEHHE KaueCTBa KU3HU;

WCIIOJIb30BaTh MPUEMBbl TOCTPOCHUS (U3UUYECKUX MOJeJeH, Moucka U (POPMYITHPOBKH
JI0KA3aTeNbCTB BBIJIBUHYTHIX THUIOTE3 U TEOPETUYECKHX BBIBOJOB HA OCHOBE SMITMPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

CpaBHHBaTh TOYHOCTh M3MEPEHHS (PU3MYECKUX BETUYHMH MO BEJIMYMHE MX OTHOCHUTEIHHON
MOTPEIIHOCTH MPH MPOBEACHUHU MPSIMBIX U3MEPEHUI;

CaMOCTOSITENILHO MTPOBOJNTHh KOCBEHHBIE U3MEPEHUS U UCCIEAOBaHUS (PU3NUYECKUX BEIUYUH
C HMCTIOJIB30BAaHUEM PA3IMYHBIX CIOCOO0B M3MEpEeHHs (PH3NUECKUX BEIMYUH, BBIOUPATh CPEICTBA
U3MEpEHUsI C y4eToM HeoOXOJMMOH TOYHOCTH H3MEpEeHHH, OOOCHOBBIBATH BBHIOOP crocoba
M3MepeHusl, aIeKBaTHOTO MTOCTABJICHHOM 3a/1a4e, MPOBOJIUTH OLIEHKY JTOCTOBEPHOCTH MOTY4YEHHBIX
pE3yIbTaTOB;



BOCIPUHMMATh HMHGOpMAIMIi0O  (U3NYECKOTO  COACPKAaHUS B HAYYHO-TIOMYJISAPHOU
JUTEepaType M CpEACTBaX MaccoBOM HMH(OpPMAIUM, KPUTUYECKH OIICHHWBATH MOJYYEHHYIO
nH(OpMAINIO, AHATTM3UPYS €€ CoJep)KaHue U JaHHbIe 00 HCTOUYHUKE MH(OPMAIIHIH;

co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS O (PU3MYECKHX SBICHHIX Ha
OCHOBE HECKOJIbKUX HCTOYHHUKOB HMH(OPMAIMK, COMPOBOXKIATH BBICTYIUICHHE IPE3CHTAIUCH,
YUYHUTBIBAsi 0COOCHHOCTH ayJJUTOPUU CBEPCTHHUKOB.

MexaHn4yeckue siBJICHUSA

BbInycKHUK HAYYHTCSH:

pacrno3HaBaThb MEXaHMYECKUE SIBICHHUS U OOBICHATH Ha OCHOBE MMEIOIIUXCS 3HAHWUM
OCHOBHBIE CBOICTBA WJIM YCJIOBHS NMPOTEKAHMs TUX SIBICHUN: PaBHOMEPHOE M HEPABHOMEPHOE
NBUKEHHE, PAaBHOMEPHOE M DPABHOYCKOPEHHOE NPSIMOJIMHEMHOE JIBM)KEHUE, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JIBWKEHUS, CBOOOJHOE IMaJeHUE TeJl, paBHOMEPHOE JIBUKEHHE MO OKPYKHOCTH,
MHEpLMsI, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE JIBIKEHUE, Iepesada JaBiIeHUs] TBEPJbIMU TeJaMHu,
KUAKOCTAMU U Ta3aMH, aTMOC(EpHOE [aBjeHHE, IJaBaHUE TeJ, PAaBHOBECHUE TBEPHABbIX Tell,
MMEIOLIUX 3aKpEIJICHHYI0 OCh BpAalleHUs, KoJiebaTelbHOE JBUKEHHE, PE30HAHC, BOJIHOBOE
JBUKEHHE (3BYK);

OTMCHIBATh M3YYEHHBbIE CBOWCTBA TEJ U MEXAHWUYECKUE SIBJICHUS, HCIOJb3Ys (U3NYECcKHe
BEJIMYMHBI: IyTh, MEPEMEIIEHUE, CKOpPOCTb, YCKOpEHHE, Nepuoj oOpalieHus, Macca Tena,
IJIOTHOCTH BEIECTBA, cujia (Cuja TSXKECTH, CUJla YIPYTOCTH, CHJIa TPEHUs), aBJIeHUE, UMITYJIbC
Tena, KUHETUYecKas SHEeprus, MOTeHIIMaJbHAas SHEprus, MexXaHuuyeckas paboTa, MeXaHUYecKas
MoiHocTh, KIIJ| mpu coBepuieHun paboOThl C HCHOJIB30BAHHMEM IPOCTOTO MEXaHM3Ma, CHIIa
TPeHMs, AaMIUIUTYAa, MEepHuoJ M YacToTa KoyieOaHWil, UIMHA BOJHBI M CKOPOCTh €€
pacnpoCTpaHeHus; MpU ONMUCAHUHU MPABUJIBHO TPAKTOBATh (U3MYECKUN CMBICI HCIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €IUHUIBI U3MEPEHUs, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bu3MYECKyIO BEIHMUMHY C APYTUMHU BETUYMHAMU, BBIYUCIIATH 3HaUYeHUE (PU3NYECKON BEIHUNHBI,

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUUYECKUE SIBJICHUS U TIPOLECCHI, UCTIOIb3Ys (PU3NYECKHE
3aKOHBI: 3aKOH COXPaHEHHUsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLUI CYNEPIIO3ULIUN CUIT
(maxoxnaeHue papHoxercTByromeid cuibl), I, II w III 3akonsl HeloTOHA, 3aKOH coXpaHEHUS
uMmnynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezna; MpU 3TOM Pa3anuyaTh CIOBECHYIO
(bOopMyIHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BbIPAKEHUE;

pa3nuyaTh OCHOBHBIE MPHU3HAKKA U3YYEHHBIX (U3MYECKUX MOJeNei: MaTepuaabHas TOYKa,
VMHEpLUaJbHas CUCTEMA OTCYETA,

pemarh 3aJa4y, HCHOJb3ysd (U3NYECKUE 3aKOHBI (3aKOH COXPAHEHUS DSHEPruu, 3aKOH
BCEMUPHOIO TATOTeHUSs, npuHiun cynepno3uruu cui, I, II u III 3akonst HeroToHa, 3akoH
COXpaHEHHUs UMITyabca, 3akoH ['yka, 3akon [Ilackansa, 3akoH Apxumena) u  GOpPMYIbI,
CBsI3bIBANOIIME (PU3UYECKHE BEIMYUHBI (IIyTh, CKOPOCTh, YCKOpPEHHE, Macca Tela, IUIOTHOCTb
BEILIECTBA, CHJIA, JABJIICHUE, MUMIYJIbC TeJla, KUHETUYECKAas SHEPrusi, NOTEHLHAJIbHAS SHEprus,
MexaHuyeckas pabora, mexaHuueckas MoIIHOCTb, KIIJ| mpocroro mexanusma, cuiia TpPEeHHS
CKOJIbKEHUS, K03(pPUIMEHT TpeHus, aMILTUTy/a, IEPUOI U YacToTa KoyueOaHH, JUIMHA BOJIHBI U
CKOPOCTh €€ pacHpOCTpaHEHUs): Ha OCHOBE aHallu3a YCIOBUS 3aJauyd 3alHChIBaTh KpaTKoe
YCIIOBUE, BBIICIATh (PU3NUYECKHE BEIIUYUHBI, 3aKOHBI U ()OPMYIIbI, HEOOXOIUMBIE I €€ PEIICHUs,
MIPOBOJUTH PACUEThI U OIICHUBATh PEAIbHOCTh MOJyYEHHOTO 3HAYCHUS (PU3HUECKON BEITHMUNHBI.

BblﬂyCKHI/IK MOJYYMT BO3MOKHOCTD HAYYHUTBHCH:

HCII0Jb30BaTh 3HAHMUS O MEXaHUUYECKHUX SBJICHUIX B IIOBCEIHEBHOM KU3HU JIJIS oOecreueHust
0e30IMacHOCTH npu 06paIJ_IeHI/II/I C HpI/I60paMI/I N TCXHUYCCKUMU YCTPOﬁCTBaMH, AJIL COXPaHCHUA
310POBbA U CO6J'II'O,I[€HI/I}I HOPM 3KOJIOTHYECKOI'O0 IOBCIACHUA B OprXcanmeﬁ cpeac; NMpuBOAUTL
NPpUMEPBI MPAKTUYCCKOTO HCIIOJIb30BaHUA (I)I/I3I/I‘-ICCKI/IX 3HAaHUH O MEXAHMYECKUX SBICHUSIX H
(bI/I3I/ILICCKI/IX 3aKOHax; MNPUMCPbI HUCIOJIb30BAHUA BO300HOBIIIEMBIX HCTOUYHHKOB OHCPIruu;
9KOJIOTMYECKHUX HNOCIEACTBUM UCCIEI0BaHUSI KOCMUYIECKOT0O IIPOCTPAHCTB;

pa3jiniaTth rpaHulibl IPpUMCEHUMOCTH (I)I/I3I/I‘-IGCKI/IX 3aKOHOB, ITIOHUMATb BCCO6IJ_II/II71 XapakTep
(I)YH,Z[E[MCHTEUIBHBIX 3aKOHOB (3aKOH COXpPaHCHUA MEXaHUYeCKOM SHECPruuv, 3aKOH COXpPAaHCHU A



HMITyJIbCa, 3aKOH BCEMUPHOIO TATOTEHHUS) U OTPAHUYEHHOCTh MCIOJIB30BAaHUSI YaCTHBIX 3aKOHOB
(3akoH I'yka, Apxumena u zip.);

HAXOJUTh aJIEKBATHYIO NPEUIOKEHHOM 3a1aue (pru3ndeckyro MOJelb, pa3peniaTs npoodieMy
KaK Ha OCHOBE HMEIOUIMXCS 3HAHMM 110 MEXaHUKE C HCIIOJIb30BAaHMEM MaTEMaTHYECKOIO
anmapara, TaK 1 IpHy IOMOIIY METOJIOB OLICHKHU.

TenoBble sIBJIEHUS

BbInycKHUK HAYYHTCSH:

pacro3HaBaTh TEIUIOBBIC SIBICHUS U OOBSACHATh Ha 0a3e MMEIOLIMXCS 3HAHWH OCHOBHBIE
CBOMCTBA WJIM YCIOBHSI NPOTEKAaHWS 3TUX sBIeHUU: auddys3us, n3MeHeHne oObema Tell Ipu
HarpeBaHuu (OXJIAXKACHUM), OOJbIlIas CKUMAEMOCTh I'a30B, Majias COKMMAEMOCTb JKUIKOCTEH U
TBEpABIX TEJ; TEIJIOBOE paBHOBECHE, HCIApeHUe, KOHJEHCAllUs, MJIaBJIE€HUE, KPUCTAJUIM3aIus,
KHUIIEHHWE, BIAKHOCTh BO3/yXa, pa3IU4Hble CHOCOOBI Teruionepenadyr (TerIonpoBOAHOCTD,
KOHBEKIIHS, U3JIy4Y€HHUE), arperaTHble COCTOSIHUSI BEILIECTBA, MOIJIOIIEHNE SHEPTUH NPU UCTIApEHUN
KUJKOCTU W BbIJEJICHHE €€ MPU KOHJCHCALIUM Iapa, 3aBUCHUMOCTb TEMIIEpaTypbl KHUIIEHHSI OT
JTaBJICHHUS;

ONMCHIBaTh M3y4YCHHbIE CBOICTBA TE€I W TEIUIOBBIE SIBJICHUS, HCIOJIB3YS (PU3NYECKUE
BEJIMYMHBI: KOJMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPTUs, TeMIlepaTypa, yJelbHas TeMIOEMKOCTh
BEIECTBA, Y/AeNbHAas TEIUIOTa IUIABJICHUS, YJeNlbHas TemjaoTa MapooOpa3oBaHUs, YIelbHas
TEIUIOTa CrOpaHUsl TOIUIMBA, KOA(G(UIMEHT MOJIE3HOTO NEHCTBUS TEIUIOBOTO ABUTATENS; MpPH
ONMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCTOIb3yEMbIX BEJIMYUH, UX 0003HAUYECHHUS
U eIMHUIBl U3MEPEeHMs], HaX0JAUTh (OPMYJbl, CBS3bIBAIOLIUE TAHHYIO (U3NYECKYIO BEITUYHMHY C
JIPYTUMU BETMYUHAMH, BEIYUCIIATH 3HAUCHHE (PU3HUECKON BEIIMUNHBI;

aHAJIM3UPOBATh CBOWCTBA TEJN, TEIUIOBBIE SIBICHUS W IPOLECCHI, HCIOJB3Ysl OCHOBHBIE
MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO Y4Y€HHUSI O CTPOCHHMU BEUIECTBA M 3aKOH COXpaHEHHs
SHEpruu;

pa3nuyaTh OCHOBHBIE NPHU3HAKKM M3YYEHHBIX (DU3MUECKUX MOJeNeld CTPOEHHs TIa30B,
KUAKOCTEH U TBEPBIX TEI;

MPUBOJIUTh MPHUMEPHl MPAKTUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHUN O TEIIOBBIX
SIBJIICHUSAX;

pemath 3aJayd, HUCIOJb3Ysl 3aKOH COXpAaHEHHUS HHEprud B TEIUIOBBIX IHIpoIleccax U
(dbopMyIibl, cBs3bIBatOLIME (PU3HMUECKHE BETUYUHBI (KOJIMYECTBO TEIJIOTHI, TEMIIEpaTypa, yAeIbHas
TEIJIOEMKOCTh BEIIECTBA, ylelbHasl TEIJIOTa IJIaBJICHUS, yIeNbHAas TEIoTa mapooOpa3oBaHMs,
yaenpHas TEIJIoTa CropaHusl TOIUIMBA, KOA()PUIMEHT TOJIE3HOTO JEWUCTBUSA TEIUIOBOTO
JIBUTATENs): Ha OCHOBE aHajiu3a YCJIOBHS 3aJayd 3allMChIBaThb KPAaTKOE YCIOBHUE, BBIICNATH
¢dbusznuecKkue BENUYHMHBI, 3aKOHBI U (OPMyINbl, HEOOXOOUMBIC IJIsl €€ pEelIeHUs, MPOBOAUTH
pacueTsl U OI[EHUBATh PEAIbHOCTH MOJYY€HHOTO 3HAYeHUs (PU3NUECKON BETTMUNHBI.

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

HCIOJb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUAX B IMOBCEAHEBHOM JKU3HU Ui 0OecreueHMs
0€30I1aCHOCTH MpH 0OpallleHuH ¢ MpuOopaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, JUISI COXPAHEHUS
3JI0pOBbsI M COOMIOJICHHUSI HOPM SKOJIOTHUECKOTO TOBEACHUS B OKpYKarollel cpeje; MpUBOIUTh
IIPUMEPHI FIKOJOTHYECKUX MOCIEACTBUI pabOThl ABUTaTeNel BHYTPEHHEIO CrOpaHus, TEIJIOBBIX U
TUPO3JIEKTPOCTAHIINM;

pa3nuyarh rpaHUIlbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MMOHMMATh BCEOOLIUI XapakTep
(byHIaMEeHTaIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPaHEHHs SHEPTUU B TEIJIOBBIX Mpolieccax) u
OTPaHUUYEHHOCTD UCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

HaXOJIUTh aJIeKBaTHYIO MPEJUI0KEHHON 3a7aue (hu3nUecKyro MOJIelNb, pa3penars npooiemy
KaK Ha OCHOBE MMEIOIMXCS 3HAHUN O TEIUIOBBIX SIBJIEHHUAX C UCIOJB30BAaHUEM MATEMaTUYECKOTO
anmapara, TaK 1 IIp1 IIOMOIIY METOJI0B OLICHKH.

3J1eKTpnqec1me N MAarHMTHbIC ABJICHHUSA



BbinycKkHHUK HayuuTCs:

pacro3HaBaTh JIEKTPOMArHUTHBIC SIBICHUS U OOBSICHATH Ha OCHOBE MMEIOUIMXCS 3HAHUHN
OCHOBHBIE CBOMCTBAa WJIM YCIOBHUA INPOTEKaHUS ATUX SBJICHUN: 3JEKTpU3alUs  Tell,
B3aUMO/JICHICTBUE 3apsAJ0B, JJIEKTPUUYECKHMM TOK M €ro JeHCTBUSA (TEIUIOBOE, XHMHUYECKOE,
MarHuTHOE), B3aUMOJICHICTBUE MAarHUTOB, 3JEKTPOMAarHUTHAas WMHAYKLHUSA, JEMCTBHE MArHUTHOIO
IOJIsI HAa TMPOBOJHUK C TOKOM U Ha JBIKYIIYIOCS 3apsOKEHHYIO YacTHIly, JeicTBUE
AJIEKTPUYECKOTO TOJIsI Ha 3apsDKEHHYIO YacTHIlY, 3JIEKTPOMAarHUTHBIE BOJIHBI, MPSMOJIMHEHHOE
pacnpocTpaHEeHUE CBETA, OTPAXKEHHUE U IIPEJIOMIICHHE CBETA, AUCIIEPCHS CBETA.

COCTaBJIAITh CXEMBbl JJIEKTPUYECKUX LE€Neld C TIOCIeI0BaTeIbHBIM U MapajlieIbHbIM
COCJIMHEHUEM 3JIEMEHTOB, pa3jfyasi YCIOBHBIE 0003HAYECHHUsS HIIEMEHTOB 3JIEKTPHUYECKUX IeTer
(MCTOYHMK TOKa, KJIF0Y, PE3UCTOP, PEOCTaT, JIAMIIOUKa, aMIIEPMETP, BOJILTMETP).

WCIOJIb30BATh ONTUYECKAE CXEMBI JUIS MOCTPOCHUS M300paXeHHWH B IIOCKOM 3epKajie H
cobuparoien TuH3e.

ONMCHIBaTh H3YYEHHbIE CBOWCTBA TEI U JJIEKTPOMAarHUTHbIE SIBJICHUS, HCIOJIb3Ys
¢u3nueckue BETUYMHBI: AJIEKTPUYECKUM 3apsij, cuila TOKa, D3JIEKTPUYECKOE HampsKeHHe,
AIIEKTPUYECKOE COIMPOTHBIIEHUE, YJEIbHOE CONPOTUBICHHME BEIECTBA, paboTa AIEKTPUUYECKOTO
MOJIs, MOIIHOCTh TOKa, (OKYCHOE pACCTOSHUE U ONTHYEeCKas cujaa JIMH3bL, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa; MPHU OINMCAHUM BEPHO TPAKTOBATh
(bu3nyecKuil CMBICI UCIIOJIb3YEMBIX BETUYMH, UX 0003HAYEHUS U €AMHULIBI U3MEPEHMI; HAXOIUTh
(bopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMYMHY C IPYTUMH BEIMUYNHAMHU.

aHAJIM3UPOBATh CBOICTBA TeJ, 3JIEKTPOMArHUTHBIE SBJICHHUS M TPOIECCHI, HCHOJIb3YS
(u3nyecKkne 3aKOHBI: 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsijaa, 3akoH Oma Juid yyacTka LenH,
3akoH Jlxoynsa-JIeHna, 3aK0H NMPSAMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOH OTPAa)KEHUS CBETA,
3aKOH MpPEJIOMJICHUS CBETa; MPU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €ro
MaTeMaTH4eCKOEe BbIpaXKEHHE.

MPUBOJUTh  MPUMEPbl  MPAKTUYECKOTO  HWCIHOJIb30BaHUA  (U3WYECKUX 3HAHUH O
AIIEKTPOMArHUTHBIX SIBJICHUSIX

pemath 3a7ayu, MUCHOJB3YS (Qu3ndeckue 3aKoHbl (3akoH OMma Juis y4yacTKa LENHd, 3aKOH
Jxoynsa-JIeHia, 3aKkoH NPSAMOJIMHENHOTO PaCPOCTPAHEHHUS CBETA, 3aKOH OTPAXKEHUSI CBETA, 3aKOH
MpeOMIICHUS CBeTa) U (OPMyJbl, CBs3bIBaOmMKE (U3UYECKUE BEJIMYMHBI (CHIa TOKa,
AIIEKTPUYECKOE HAIpPSKEHHE, OJICKTPUYECKOE COMPOTUBIICHUE, YICIbHOE COMPOTHUBIICHUE
BEIIECTBA, paboTa AIEKTPUUECKOTO IMOJISI, MOIIHOCTh TOKa, (JOKYCHOE PAacCTOSHHUE U ONTHYECKas
CWJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U YacTOTa CBETa, (OPMYIIbI
pacuera 3JIEKTPUYECKOTO COMPOTHUBIICHUS MPUIIOCIEIOBATEIbHOMU IMapayieIbHOM COSAUHEHUU
MIPOBOJHUKOB): HAa OCHOBE aHajM3a YCJIOBUS 3a/layd 3allMChIBaTh KPaTKOE YCIOBHE, BBIJICIATH
¢busznueckue BENWYHHBI, 3aKOHbI U (OPMyINbl, HEOOXOOUMBbIE ISl €€ pEelIeHUsi, MPOBOAUTH
pacueTsl U OIIEHUBATh PEAIbHOCTH MOYY€HHOTO 3HAYeHUs (PU3NUECKON BETTMUMHBI.

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

UCIOJb30BaTh 3HAHUS OO0 3JIEKTPOMATHUTHBIX SBJICHUSAX B IOBCEAHEBHOM MXU3HHM JUIS
oOecrieyeHns 6€30MaCHOCTU MPHU OOpAILIEHUH C TPUOOPAMU U TEXHUYECKHMMHU YCTpOICTBaMu, JUis
COXpaHEHHUs 3/I0pOBbsl U COOIOIEHHS] HOPM IKOJIOTHUYECKOTO MOBEACHUS B OKpYXarollel cpene;
MIPUBOANUTH MPUMEPHI BIUSHUSA JIEKTPOMArHUTHBIX M3JIyYeHUH Ha jKUBbIE OPraHU3MBI;

pa3nuyarh rpaHUIlbl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh BCEOOIIMH XapakTep
(GyHIAMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHUS 3JIEKTPUYECKOIo 3apsijia) U OrpaHHMYEHHOCTh
UCIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3akoH OMa Juid yyacTka 1enu, 3akoH Jpxoynsa-Jlenua u ap.);

UCIOJb30BaTh IPHEMbl TOCTPOCHUS (PHU3MUECKUX MoOJesel, moucka U (HopMyIHPOBKU
JIOKa3aTeNIbCTB BBIIBUHYTBIX THUIIOTE3 M TEOPETUYECKHX BBIBOJOB HAa OCHOBE OSMIIMPHUYECKU
YCTaHOBJICHHBIX (DaKTOB;

HaXOJIUTh aJICKBaTHYIO MPEJUI0KEHHOM 3a7aue (hu3nUecKyro MOJIelNb, pa3penars npooiemy
Kak Ha OCHOBE MMEIOUIMXCS 3HAHUM 00 DSJIEKTPOMArHUTHBIX SIBJICHUSAX C MCIIOJIb30BAaHUEM
MaTEMaTHUYECKOI0 anmnapara, Tak 1 Ipu OMOIIY METOJ0B OLICHKH.



KBaHTOBBIE SIBJICHUA

BoinyckHUK HayuHTCS:

pacrio3HaBaTh KBAHTOBBIC SIBJICHUS M OOBSICHATH HA OCHOBE MMEIOIIMXCSI 3HAHUI OCHOBHBIE
CBOMCTBAa WJIM YCIOBUA MPOTEKaHMsI J3TUX SBJICHUM: €CTECTBEHHas M MCKYCCTBEHHas
PaaMoOaKTUBHOCTb, 0O-, - W Y-WU3JIydeHUs, BOSHUKHOBEHHE JIMHEWYATOrO CHEKTpa H3IydCHHS
aToma;

OTIMCBHIBATh U3yYCHHBIC KBAHTOBBIC SIBICHUS, UCTIOIB3YS (PHU3UUYECKUE BETUYUHBI: MACCOBOE
YHCII0, 3apAI0BOE YMCIO, MEPUOJ MOJypacmnana, Heprusi (GOTOHOB; MPH ONMUCAHWUU TPABHIILHO
TPAaKTOBaTh (U3NUYECKUH CMBICH HCHOJIB3yEeMBIX BEIUYMH, HMX OOO03HAUCHUS U CIUHHIIbI
U3MEpEHUs; HaXOAUTh (POPMYIbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKON BEIHUNHBI;

aHAJIM3MPOBATh KBAHTOBBIE SIBJICHUS, UCHOJB3YS (PU3MUECKUE 3aKOHBI U MOCTYJAThl: 3aKOH
COXPAaHEHHUS SHEPIHH, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsiia, 3aKOH COXPAHEHHUS] MacCOBOTO
4lclia, 3aKOHOMEPHOCTH M3JIydE€HUS U TOTJIOUICHHMs CBeTa aTOMOM, IpPH 3TOM pa3jiM4yaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTEMaTU4YECKOE BbIPAKEHUE;

pa3nuyaTh OCHOBHBIE MPU3HAKM IUIAHETApHOW MOJENIM aTroMa, HYKJIOHHOM Mojenu
aTOMHOTO $/1pa;

MPUBOJUTh TPHUMEPHl TMPOSIBICHUS B TMPUPOAE U NPAKTHUECKOIO HCIOJIb30BAHUS
PaMO0aKTUBHOCTH, SIIEPHBIX U TEPMOSJEPHBIX PEaKIMH, CIEKTPAILHOTO aHATN3a.

BpINyCKHUK NMOJYYUT BO3MOKHOCTb HAYUHUThCSI:

WCI0JIb30BATh MOJYYEHHbIEC 3HAHUS B MMOBCEAHEBHOW JKU3HU MPHU 00pallleHuu ¢ MpudbopaMu
U TEXHUYECKUMHU YCTPOHUCTBAMHU (CUETYMK MOHM3UPYIOIIUX YACTHUI, JO3UMETP), Uil COXPAHEHUS
310pPOBbSI U COOMIOACHUS HOPM SKOJIOTMYECKOTO MOBECHHS B OKpYXKaloleil cpese;

COOTHOCHUTb SHEPTHIO CBSI3U ATOMHBIX Si7iep € Ae(heKTOM MaccChl;

MPUBOJUTh TPHUMEPHl BIUSHUSA PAJUOAKTUBHBIX M3JIYYEHUH Ha >KUBBIE OPraHU3MBI,
MMOHUMATh MPUHIIMI JEHCTBUS J03UMETPA U PAa3INYaTh YCIOBUS €r0 UCTOIb30BaHUS;

MOHUMATh 3KOJOTHYeCKHe MpoOJIeMbl, BO3HUKAIOUIME TPU HCIOJIB30BAHUM ATOMHBIX
AJIEKTPOCTAHIIMM, U MYTU PELIEHUsI ITHUX MPOoOJieM, MEePCIEeKTUBbl UCIOIB30BaHUS YIIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

DJieMeHTbI ACTPOHOMMHU

BbINMyCKHUK HAYYUTCS:

yKa3blBaThb Ha3BaHMs IUIaHeT COJHEYHOM CHCTEMbl; pPa3iNdaTh OCHOBHBIE IPU3HAKU
CYTOYHOTO BpallleHus 3Be31HOT0 Heba, nBrkenus Jlynsl, CosHIla U TJIaHEeT OTHOCUTEIHHO 3BE3;

MOHUMATh Pa3IUYU MEXIY FeIHUOLEHTPUYECKON U F€OLIEHTPUUECKON cUCTeMaMu MUPa;

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

yKa3bIBaTh OOLIME CBOMCTBA U OTIMYUS IUIAHET 3eMHOM IPYIIIbI U MJIAHET-TUTaHTOB; MaJbIX
ten ConHEYHOM cucTeMbl M OOJBIIMX IUIAHET; I0JIb30BaThCsl KapTOW 3Be3IHOro Heba INpu
HaOJI0IEHUAX 3BE3AHOT0 HEOa;

pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKU 3Be37 (pa3mep, IBET, TemIeparypa) COOTHOCUTh
LIBET 3BE3/bI C €€ TEMIIEPATYPO;

pa3nuyaTh TMIOTE3bl O MPOUCX0KAeHUU COJTHEYHON CHCTEMBI.



2. Conep:kaHue M CTPYKTYpPa THCIUITHHBI
2.1 Conepxxanue pa3/ieaoB M CHUILTHHbBI
10kaace.

No HaumenoBanue Cogep:xanue paznena dopMma TeKyIlero
paszena paszaena KOHTPOJIS
1 2 3 4
®du3rka Kak Hayka U OCHOBAa €CTECTBO3HAHUS. | YCTHBIM
DKCIIepUMEHTaIbHBIN XapakTep Qu3ukd. OU3HUYecKue | OmpoC;TUCEMCHHBIC
BETMUMHBI W uX u3MepeHue. CBA3M  MEXIY | 3aJaHUs;COCTaBICHUE
¢u3myeckuMy  BeNMUMHAMHU.  HaydHble  METOHBI | CTPYKTYPHO-
MO3HAHUSI OKPYXKAIOIIEro MHUpa W HMX OTJIMYHUE OT | CEeMAaHTHUYECKHX CXEM
1 BBeenne JPYTUX METOMOB TO3HaHWs. PoNb 3KCIepUMEHTa W | y4eOHOro
TEOpUU B TMpoliecce MO3HaHWs MNpupoasl. HayuHble | TeKcTa;MeTon
runore3bl. Guznueckre 3akoHbl. PU3NYECKUE TEOPUU. | MPOEKTOB;CaAMOCTOSATE
Knaccuueckass  Mexanuka  Herlotona.  ['paHuiibl | JbHast
NPUMEHUMOCTH  (DU3MYECKUX 3aKOHOB U TEOPHi. | paboTa;moMariHee
[Mpunmun  coorBercTBUs.  OCHOBHBIE  DJIEMEHTHI | 3aj[aHUeE.
(hU3UIECKOI KApTHHBI MUPA.
Kunematuka YCTHBIN
M MexaHnueckoe JABUXKECHHE U €0 BUBI. ,ZIBI/I)KCHI/IC OIPOC; IMMMCbMCHHBIC
exaHuia TOYKM M Tena. [loJokeHHe TOYKM B IIPOCTPAHCTBE. | 33JIaHUsS;COOECEIOBaH
2 CriocoObl  omucanus aBKeHus. CucreMa OTCUe€Ta. | ME;TeCThl  IEHCTBUS,
[TepemenieHnue. CkopocTb MPSAMOJIMHENHOTO | COCTAaBIICHUE
PaBHOMEPHOTO JIBHKEHUSI. YpaBHEHHE | CTPYKTYpHO-
pr{MOJ’[HHCﬁHOFO PaBHOMEPHOI'O JBUXXCHUA. CEMAHTHUYCCKUX CXEM
MrHoBeHHast ~ ckopocTb.  ClioKeHHe  CKOpOCTeil. | yueOHOro

VYcekopenne. Enunniel  yckopenus. CKOpOCTh IpH
JBIDKCHUM C TOCTOSHHBIM YCKOpEHHEM. JIBmkeHue c
MOCTOSIHHBIM ycKopeHneM. CBoOOAHOE TaleHHEe Tell.
JBmXeHne M HOCTOSHHBIM YCKOPEHHEM CBOOOAHOrO
najgeHus. PaBHOMEpHOE — JOBIKEHHE TOYKH IO
okpyxHocTu. JIBwkenue Ten. IlocrymarenbHoe
JBIDKCHUE. BpamarensHoe IBMXKEHUE TBEPJIOrO Tela.
YrnoBas U JIMHEHAs] CKOPOCTU BpallCHUS.
JnHamuka.
OCHOBHOE YTBEpXKJIEHHE MeXaHHKH. MarepuaabHas
Touka. | 3akoH Hprorona. Cmma. CBs3p MexIy
yCKOpeHHeM W cuioil. 2 3akoH HproToma. Macca.
Tperuii 3axkoH HproToHa. EnuHUIBI Maccsl U CHIIBIL.
IlonsiTue 0 CHUCTEME eanauL. [ IpuHumn
otHocuTenbHOCTH ['anunes. HepruanbHble CHCTEMBI
orcuera. Cumbl B mpupone. BcemmpHoe TArorenue.
3aKoH BCEMHpPHOTro TAroTeHMs. llepas KocMuueckas
ckopocts. Cmipl TsoxectH. Bec. HeBecoMocTs.
Hedopmanus u cunbl ynpyroct. 3akoH ['yka. Cuibl
TPEHHSI MEXIY CONPHKACAIOIIUMHUCS ITOBEPXHOCTAMHU.
Ponb cunsl Tperust. Cuitbl CONPOTHBIICHUS TIPH
JBIDKCHUH TBEPBIX T B JKUAKOCTSIX M ra3ax.
3aKoHBI cCOXpaHEHHs] B MeXaHUKe.

Nmnynbe MaTepUaIbHON TOUKH. 3akoH
COXpAaHCHMS HUMITyJbca. PeakTHBHOE JBWKEHHE.
Ycmexu B OCBOGHMHM KOCMHYECKOTO MPOCTPAHCTBA.
Pabora cumel. MomHocTs. DHeprus. Kunermdeckas
SHEprust W ee HM3MeHeHue. PaboTra cuibl TsDKECTH.
Pabora cumbr ympyroctu. IloTeHnmanbpHAs SHEpPTHSL.
3aKOH  COXpaHEHHMS  DHEPrMM B  MEXaHHKE.
YMEHBIICHHE MEXaHUYECKOW 3HEPTUU CHCTEMBI TOA
JIEUCTBUEM CUII TPEHHUSL.

Crartuka.

PaBHoBecue Tten.llepBoe ycnoBHe paBHOBECHUS
TBEpJOro Tena. Bropoe ycioBue paBHOBECHS TBEPIOrO
Tena.

TEKCTa;METOL
HPOEKTOB;CAMOCTOSITE
JIbHAs
pabora;KOHTpOIbHAS
pabora;TecTUpOBaHUE
c HOMOIIBI0
TEXHUYECKUX

CPEJICTB; AOMAIITHEE
3aJaHue, 3a4eT.
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MonexkynsapHast

¢puzuka. TerntoBbie

Tennosele siBneHUsA. MoneKylIspHO-KMHETHYECKast
teopus. OcHoBHble mnonoxeHuss MKT. Pasmepst
Monekyn. Macca monekyn. KonndecTtBo BermiecTsa.
BpoyHnoBckoe nBuxkenue. Cuiibl B3aUMOJEHCTBUS
monekyn. CtpoeHrne Tra3000pa3HBIX, IKHUAKHX U
tBepAbix Ten. Upeanpupii raz B MKT. Cpennee
3HaUCHHE KBajpaTa CKOpOCTH MoJekyd. OCHOBHOe
ypaBHeHne MKT rasos. Temmeparypa U TemioBOe

YCTHBIH

OIPOC; TMCEMEHHEIC
3aJ[aHusT; COOCCEIOBaH
WEe;TECTHl  JICHCTBUS,
COCTaBIICHUE
CTPYKTYpHO-
CEMaHTHUYECKUX CXEM
y4eOHOro

paBHOBECHE. Onpenenenue TeMIIepaTyphl. | TEKCTa;METON
SABJICHHSL. AbcomroTHast  TeMmIieparypa Kak Mepa CpenHel | NPOeKTOB;CaMOCTOSITE
KWHETHYECKON HHEPTUU TEIUIOBOI'O ABIKEHMS YacCTHILl | JbHas
BellecTBa. l3MepeHue ckopocreidl Monekyn rasa. | paboTa;KOHTpOIbHAs
VYpaBHeHHE COCTOSHMSI HAealbHOrO rasza. [a3oBble | paboTa;TeCTUpOBAaHKE
3aKoHbl. HacelleHHBI map. 3aBHCHMOCTb JaBJIEHUS | C MIOMOUIBIO
HACBHILIEHHOTO Iapa OT TeMmeparypsl. Kumenue. | TeXHMYECKHX
BrnaxHocTh Bo3ayxa.Kpucrannuueckue TeNna. | CPeACTB;OMAIIIHEE
AwmopdHble Tena. 3ajlaHue.
BuyTpennss sHeprus. Pabora B TepMOOMHAMUKE. | YCTHBINA
Konuuectso TEIUIOTHL. [TepBsIit 3aKOH | OIpOC;MHChMEHHbIE3a
TepMOAMHAMUKW. [IpuMeHeHHe TepBOro 3aKkoHa | JaHus;co0eceoBaHKe
TEpMOAMHAMHUKK K u3omporneccaM. HeoOpaTumMocTb | ;TecTbl JiefcTBus;
npoueccoB B mpupone. CTaTUCTHYECKMH XapaKTep | COCTaBIEHHE
NPOLIECCOB B TepMoAuHamuke. I[IpvHIMI NEHCTBHA | CTPYKTYPHO-
TerIoBbIX ABurarteneid. Kod(@HUIMEHT MOoJIe3HOro | CEMaHTUYECKUX CXeM
TepMoxHHAMHKA neiictBus. HeoOpaTuMOCTh  TEMIOBHIX IIPOIECCOB. | y4eOHOro
TenoBele ABUraTEeIN U OXpaHa OKPY)KAIOLIEH Cpeibl. | TEKCTa;MeTOIIPOEKTO
B;CaMOCTOSITEIIbHaspa
00Ta; KOHTPOJIbHASIPAO
0Ta;TeCTUPOBAHUE  C
MIOMOLIBIO
TEXHUUECKUX
CpEJICTB;IOMAIIIHEE
3a/1aHue, 3a4eT.
ONeMeHTapHBIA ~ DJIEKTPUYECKUH  3apsii W | YCTHBIN
JJIEMEHTApHbIE  YaCTHULBl.  3apsHKCHHbIE  Tela. | OMpOC;THMChMEHHBIE3a
ONeKTpU3aIH TEl. 3akoH COXpaHEHHUs | JaHWs;coOece0BaHue
3JIEKTPUYECKOT O 3apsza. OcHoOBHOH 3aKOH | ;TECTHI JICHCTBHS;
anekTpocTatukn — 3akoH Kymona.  EnxuHnma | cocrasieHue
3JIEKTPUYECKOr0 3apsana. BzaumoneicTeue u IeUCTBUE | CTPYKTYpHO-
Ha PacCTOsIHUM. OrekTpudeckoe MOJIE. | CEMAHTHYECKHX CXEM
HamnpsbkeHHOCTh  DiieKTpUueckoro mojst. [lpuHium | ydeOHOro
CYNEpIOo3ULUT TIOJICH. CuioBble JIMHUHU | TEKCTa;METONIPOEKTO
JJIeKTpuueckoro  monsd.  HampspkeHHOCTh  mONA | B;caMOCTOSITEIbHAspa
DNEKTPOAMHAMHUKA | 330031KeHHOrO mapa. [poBoaHHKH B | 0OTa;KOHTpOIbHAAPAO
3JIEKTPOCTATHUECKOM ToJe. JIMDJIEKTPUKYB | OTa;TECTUPOBAaHUE  C
3JIEKTPOCTATUUECKOM IToJe. J[Ba BHIAa AMAIEKTPHKOB. | MOMOLIBIO
[onspuzanus JI3IIEKTPUKOB. [loreHnmanbpHast | TEXHUUECKUX
SHEprust  3apsDKCHHOrO  Tela B OJHOPOJHOM | CPECTB;JOMAIIHEE3a]
3neKTpuIecKoM Tosie. CBsI3b MEX/ly HaNpsDKEHHOCTBIO | aHHE,3adeT.
3JIEKTPOCTATUYECKOT O TIOTIS u Pa3HOCTBIO
MIOTCHIINANIOB. DKBUIIOTCHIMATIbHBIE ITOBEPXHOCTH.
OIEeKTPOEMKOCTb. Enuants JJIEKTPOEMKOCTH.
Konnencaropsl. DHeprus 3apspKeHHOTO KOHJICHCATOpa.
IIpumeHeHne KOHAEHCAaTOPOB.
Onekrpudeckuii Tok. Cmia ToKa. YCIOBHUS, | YCTHBIN
HEOOXOANMMBIE JUISl CYIIECTBOBAHMSA 3JIEKTPHUECKOrO | OMPOC;TICHMEHHBIE3a
3aKOHBI Toka. 3akoH Oma i ydacTka nenu. COnpoTHBICHHE. | TaHUS;cO0eceIoBaHIe

MOCTOSAHHOI'0 TOKA

DneKTpudecKue LIETIH. IlocnegoBaTenbHOE |
nmapajuie’IbHOe COCTUHECHUS MPOBOMHUKOB. Pabora u
MOIITHOCTh TOKa. DJIEKTPOABIDKYIIAs cria.3akoH Oma
TS TIOJTHOM ITETIH.

DJIeKTpUYeCKHI
TOK B Pa3IH4HBIX

cpenax

OnekTpudeckass ~ MPOBOAMMOCTh  Pa3TUYHBIX
BEIIECTB. OJIJIEKTPOHHAsE IIPOBOIMMOCTH METAJIOB.
3aBHCHMOCTh ~ CONPOTHBJICHHS  IPOBOJHHWKA  OT
TemriepaTypsl. CBEpXIpPOBOIUMOCT. DJIEKTPHIESCKUH

;TECTEI JICHCTBUS,
COCTaBIICHHE
CTPYKTYPHO-
CEMaHTHYECKUX CXEM
y4eOHOrOo
TEKCTa;METOIIPOCKTO
B;CaMOCTOSITETbHAsPA
60Ta;KOHTpOIIBLHASPAO
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TOK B MO YIPOBOIHHUKAX. OJeKTpu4ecKasl | OTa;TECTUPOBAHUE  C
NIPOBOJUMOCTh ~ MOIYNPOBOJHUKOB IIPU  HAJIMYUM | TIOMOLIBIO
npuMeceil. DIeKTPUUECKUl TOK 4epe3 pP-I MEepPeXof. | TEXHHMYECKHX
Tpanzuctop. DOJEeKTpUYECKMH TOK B  BaKyyMe. | CPEACTB;IOMAIIHEE3a]]
OJEeKTpPOHHBIE MYYKH. OJIEKTPOHHO-JIydeBas TPYyOKa. | aHHe,3auer.
ONEeKTpUUeCKUA  TOK B JKUIKOCTSIX.  3aKOH
9JIEKTpONIM3a.  DJIEKTpUYECKMA  TOK B rasax.
HecamocTosATenbHBIT U CaMOCTOSTENBHBIA pa3psIbl.
[Tna3ma.
11 kaacc.
Ne Haunmenosanue Conepxanue paszena dopma TeKyliero
paszena paszena KOHTPOJA
1 2 3 4
1 OcHOBBI MarnuTHoOe noe. YcrHsIi
jieKTpomuHaMu | B3aumopelicTBue TOKOB. BekTop MarHMTHOM HMHIYKIMHU. | ONPOC;IHChbMEHHBIE3a
KM UIMHMM MarHUTHOW MHIYKUMH. MOIysb BEKTOpa MarHUTHON | JaHus;coOeceoBaHue
mHaykuy.  Cuma  Amnepa.  DJEeKTpOM3MEpHUTENbHBIE | ;TeCThIAEHCTBUS;COCTa
MPUOOPEIL. [Tpumenenue 3aKOHA Awmriepa. | BIEHHECTPYKTYpPHO-
['pomxoroBopurens. JleficTBME MAarHUTHOIO IOJAS HA | CEMAHTHYECKUX
ImBroKymmiics: 3apsa. Cuna Jlopenna. MarHuTHBIE CBOWCTBA | CXeMy4eOHOTO
BELIIECTBA. TEKCTa;METOAIPOEKTO
DJIEeKTPOMATHUTHASI MHIYKIMS. B;CaMOCTOSITEIIbHAspa
OTKpBITHE D3JEKTPOMATHUTHOH WHAYKIUH. MarHuTHeIi | 00Ta;KOHTPOJbHASIPAO
notok. HampaBieHune HHIYKIMOHHOTO TOKa. IIpaBmiio | OTa;TecTHpOBaHUE C
Jlenma. 3aKkoH 3JEKTPOMAarHUTHOW WHAYKIUH. BHXpeBoe | MOMOIIBIO
anekTpuueckoe none. OJC MHAYKIUM B JBIKYIIMXCSA | TEXHHMYECKUX
MPOBOJHUKAX. ONeKTPOIMHAMUYECKUI MUKpPO(QOH. | CPEICTB;I0MalIHEe
Camoungykiysa. HMHIyKTUBHOCTb. OHEpPrusi MarHUTHOTO | 3aJaHHE, 3a4eT.
HOJIsL TOKA. DJIEKTPOMArHUTHOE I10JIE.
MexaHuyeckue KoJiedaHusl. YCTHBII
CBoOonmHble W BBIHY)KACHHBIE KOJleOaHMA. Y CIOBHS | ONPOC;IMCHMEHHbIE3a
BO3HMKHOBEHHMS CBOOOIHBIX KoneOanuil. MaTteMaTHYeCKuil | JaHus,co0ecenoBaHue
MasTHUK.  JIluHamMMKka  KoineOaTenbHOro  ABMIKEHMSL. | ;TECTbI JIeHCTBHS;
I'apmonnyeckue xonebaHus. AMIUIMTYA, IEPHOJI, YACTOTA | COCTAaBICHUE
u (daza konebanmii. [IpeBparieHne SHEPrUU TPU | CTPYKTYPHO-
2 Konebdanusi 4 | rapMOHHYECKUX KONeOaHMAX. BBIHYXIeHHbIE KONeOaHWs. | CEMAaHTUYECKHX CXeM
Pe3onanc. Bo3zeticTBue pe3oHanca u 0opbba ¢ HUM. y4eOHOro

BOJIHBI

JJIeKTPOMATHUTHBbIE KoJIe0aHNs.
CBoOofiHEIE M BBIHYXKJCHHBIE  3JIEKTPOMAarHUTHBIC
koneOanus. KonebarenbHbiit  koHTYp. [IpeBpamienue
SHEPrUM NPH 3JIEKTPOMATHUTHBIX KONeOaHUSIX. AHaJIOTHA
MEXIY  MEXaHHYECKUMH U 3JIEKTPOMAarHUTHBIMU
KoneOaHUsAMH. YPaBHEHUs, OIMCHIBAIOIINE TIPOIECCH B
KonebatenbHOM KoHType. Ilepron CBOOOIHBIX 3JEKTpHU-
yeckux KomneOaumil. I[lepeMeHHBI 3IEKTPUUECKUH TOK.
AKTHBHOE compoTuBieHne. [[eiicTByromnee 3HaAUCHNE CHITBI
TOKa M HamnpspkeHHs. EMKOCTh M MHAYKTHBHOCTH B LIEIH
MEPEMEHHOTO TOKAa. Pe30HaHC B 3JIEKTPUYECKOW LEMU.
I'enepaTtop Ha TpaH3UCTOpE. ABTOKOICOAHHUS.

IIpousBoacTBO, Nepegaya u NoTpedieHue JIEKTPH-
YeCKOH IHeprum.
I'enepupoBanue 3JIEKTPUUECKON SHEPTUHU.
Tpaucdopmarop. [IponsBoncTBo, Iepeaada u moTpedIeHNe
3JIEKTPUUYECKOMN SHEPTUU.
Mexann4yecKue BOJHBI.
BonHoBble siBneHus. PacnpocTpaHeHHME MEXaHHYECKUX
BorH. IIpononbHble U moniepeyHble BOJIHBI. J|TMHA BOIHEL.
CKOpOCTh ~ paclpOCTpaHEHHs ~ BOJHBL.  YpaBHEHHE
TrapMOHHYECKOH Oeryiiell BOJHBI. 3BYKOBBIE BOJHEI.
DJ1eKTPOMATHUTHbIE BOJIHBI.

OKcnepuMeHTalIbHOE  OOHApy)KEHHE 3JIEKTPOMATHUTHBIX

BomH. Ompitel  T'epma.  IlmotHOCTs  mOTOKA  OMMU.
W3my4yeHne 3neKTpOMarHuTHBIX BOJTH.
Wzobperenne  paguo  A.C.IlomoBbIM. ITpuHIMIIEL

TEKCTa;METOIMPOCKTO
B;CaMOCTOSITENbHASPA
00Ta;KOHTPOJILHASIPAO
OTa;TeCTHPOBAaHUE  C
HOMOIIBEO
TEXHUYECKUX

CPEJICTB; IOMAIITHEE
3aJaH¥e, 3a4eT.
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panuocBsa3u. Mopaynsiuus u - pemoxyssiums.  CBolMcTBa
SJIEKTPOMAarHUTHBIX BOJH. PacmnpocTtpaHeHue paIuoBOIH.
Panuonokanus. TeneBuaenue.Pa3BuTre cpesicTB CBS3H.

OnTuka CBeTOBbBIC BOJIHBI. YCTHBIH
CeeroBoemsnyuenre. CKOpocTh cBeTa M METOIABl €€ | ONpOC;IHUChbMEHHBIE3a
ompenenenus.  Ilpuammm  [rolireHca.3akOHOTpaXkeHUS | aHUS;cOOECEIOBaHIe
cBera. 3aKOH IIpeloMJIeHHUs cBera. llomHOE OTpa)KeHHE. | ;TeCThI JIeHCTBHS;
ITpusma.JInn3sL. ITocTpoenue n300pakeHus | cocTaBJIeHHE
BiuH3e.DopMyna TOHKOM IJIMH3BI. YBEIWYEHHE JIMH3BL | CTPYKTYpHO-
Hucnepcust csera. VHTEpdepeHIMsT MEXaHWYECKUX BOJH. | CEMAHTUYECKUX CXEM
Wnreppepenuns cpera. [lpumenenne wuHTepdhepeHINH. | yaeOHOrO
Hdudpakuust ~ MEXaHMYECKHMX U CBETOBBIX  BOJH. | TEKCTa;METOAIPOEKTO
Judpaxumonnas pemrerka. [lonepeyHOCTECBETOBBIX BOJH. | B;CaMOCTOSTEIbHASIPA
[Tonspuzanus ceera. 60Ta; KOHTPOIbHAAPAO

H3ay4yeHue u CIEKTPHI. 0Ta;TECTUPOBAHUE  C
Bunsl u3nyuenuit. Mcrounuku cBera. CHEKTpsl M | MOMOIIBIO
CIIEKTpaJbHbIe anmaparbl. Buabl criekTpoB.CHEKTpaibHBIH | TEXHUUECKUX
aHamm3. MHppakpacHoe U yiabpTpaduoneToBOe M3Iy4eHHs. | CPEICTB;IOMAIlHEE
Pentrenosckue nyun. 1llkana 37eKTpOMarHUTHBIX BOJIH. 3aJlaHUE, 3a4eT.
3aKOoHbI 3JIEKTPOANHAMUKN M TPUHLUI OTHOCUTEIHHOCTH. | YCTHBIH
[MocTynatel Teopuu OTHOCHUTEIHHOCTH. OTHOCHTEIBHOCTBH | OIPOC;TMChMEHHBIE3a
SeMEHThI ogHOBpeMeHHOCTH. OCHOBHBIE CIIEACTBUS U3 ToCTy1aToB JlaHus;;codeceIoBaHNe
o TCOpHUU OTHOCHUTEIIbHOCTH. DJeMEHTHI PEIATUBUCTCKON N COCTaBJICHUC
crennajIbHoOH JAUHAMUKH. CTPYKTYPHO-
reopuu CEMAHTHYCCKUX CXEM
OTHOCHUTEJBHOC
- y4eOHOro
TEKCTa;CaMOCTOATENbH
asipaboTa;JoMalrHee
3aJIaHueE.
KpanToBas ¢pusmnka. YCTHBIN
[ocrosinnas [Tnanka. ®ororddext. Teopus poroaddexra. | onpoc;nucLMeHHbIE3
VYpaBuenne OiiHmTelHa mis  Qorodddexra. DOTOHBL | AaHuUs;cOOECETOBAHUE
[Ipumenenue ¢dororddekra. Hasnenue CBETa. | ;TECTHI JICHCTBHSI;
Xumudeckoe zeiictue ceera. ororpadusi. COCTaBJICHUE
AToMHas ¢pu3HKa. CTPYKTYpPHO-
Crpoenne aroma. Omnbitel Pesepdopna. KBaHTOBbIE | CEMaHTHYECKHX CXEM
noctynatel bopa. Mopnens aroma Bomopoaa mo bopy. | yaeOHOro
Tpyannoctn  teopun  bopa. KBanroBas  MexaHHKa. | TEKCTa;METOAIPOEKTO
Hcnyckanne u mornomeHne cBeTa atoMoM. Jlasepsl. | B;camocTosTelIbHaspa
KBanToBasn Metoznsl HaOMIOAEHMS M PETHCTPALMM 3JIEMEHTApHBIX | 00Ta;KOHTPONbHAIpaO

¢pusuka. qacTull. OTKPBITHE PAaJUOAKTUBHOCTH. AJjbda, Oera WU | OTa;TeCTHpPOBaHHE C

duzuka raMMa H3IydeHus. PaguoakTuBHBIE NpeBpalieHUs. 3aKOH | MOMOLIBIO

aTOMHOIO si/Apa. | pajAuoakTHBHOro  pacmaza. Ilepuon  momypacnajga. | TEXHHYECKHX

W3otonsl. OTkpeiTHE HEeWTpoHa. CTpOeHHE aTOMHOTO SApa.
SnepHble cubl. DHEPTHs CBSI3M aTOMHBIX sAaep. SnepHble
peakuuu.Jlenenue saep ypana. LlenHble siaepHble peakuuu.
S nepHelii peakrop. TepmosaepHblie peakuuu. [Iprumenenue
sinepHoi >Heprud. [lonmydyeHrne pasroakTUBHBIX M30TOIIOB
U WX  I[PHUMEHEHHE. buomornueckoe  geWcTBue
PafMOaKTUBHBIX U3JTydEHUH.
JJeMeHTaApHbIe YACTHIIbI.

Tpu stama B pa3BUTHM (U3WKK HIEMEHTAPHBIX YaCTHIL.
OTKpBITHE TO3UTPOHA. AHTHYACTHIIBL.

CpEIICTB; IOMAIITHee
3aJ[aHuE, 3aYET.

JeMeHTbI
acTpoU3NKH.

Bunnmele nBwkeHHs HEOECHBIX TeN. 3aKOHBI JIBMKEHHS
HeOecHpix Tenm. Cucrema 3emns-Jlyna. ®usndeckas
TIpUpOJA TUTaHEeT U ManbIX Tesl CONHEYHOH CHCTEMBI.
Comuane. OCHOBHBIE XapaKTepUCTHKU 3Be3l. BHyTpeHHee
crpoerne CorHIIAa M 3BE3/ IVIABHOM ITOCIEOBATENbHOCTH.
OBONIONNS 3BE3/: POXKICHNE, )KU3HDb U CMEPTD 3BE3]1.
Mueunstii [Tyte — Hama [Nanaktuka. ["anaktuku. CtpoeHue
n sBomonus Bcenennoil. ExnHas Qusndeckas kapTuHa
MHpa.

YCTHBIN
ONPOC; TMCEMEHHBIE3a
JaHus;co0eceIoBaHIe
;TECTEI JICHCTBHS,
COCTaBIICHHE
CTPYKTYpPHO-
CEMAaHTHYECKHX CXEM
y4eOHOrO
TEKCTa;METOIPOEKTO
B;CaMOCTOSITEIbHAsPA
Oora;TecTHpOBaHME C
TIOMOIIBIO
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TCXHUICCKHNX
CpEACTB,; AOMAIIIHECC
3aJaHnC, 3a4CT.

2.2 JIaGopaTopHble padoThI

10 kaace.
Ne Ne Kon-Bo
HanmenoBanune 1abopaTopHBIX paboT
JIP | paznena 4acoB
1 2 3 4
1 ) W3ydyenue qBKEeHUs Tela 110 OKPYKHOCTH IO IEWCTBUEM CHIT YIIPYTOCTH U 1
TSDKECTH
2 3 OxcnepuMeHTanbHas nposepka 3akoHa I'eii-JIroccaka 1
3 3 W3mepeHne Ba)xHOCTH BO3LyXa
4 4 W3mepeHue ynenbHOHN TEMT0EMKOCTH TBEPAOTO Tela 1
5 6 Wzydenue nocienoBaTebHOTO U MapauieIbHOrO COSJUHEHHSI IPOBOTHIKOB
6 6 W3mepenne D/IC 1 BHYTpEHHETO CONPOTHUBIICHUS HCTOUHNKA TOKA 1
11 kaacc.
Ne Ne Kon-Bo
HawnmMenoBaHue 1a00paTOPHBIX paboT
JIP | paznena 4acoB
1 2 3
1 1 Habmronenue nelicTBUsE MArHUTHOTO IIOJIS HA TOK 1
2 2 N3ydeHue siBeHUs 2JEKTPOMAarHUTHOM MHIYKLIUU 1
3 3 OmnpenesneHue yCKOpeHus: CBOOOTHOTO Ma/IeHHs TP MOMOLIH MasiTHUKA 1
4 6 M3mMepenue mokas3aTess MpeOMIICHUS CTeKIIa 1
5 6 OmnpenesneHne ONTHYECKOH CHITbI U (DOKYCHOT'O PACCTOSIHUSI COOMPAIOIIEH JIMH3bI 1
6 6 Habnronenune nntepdepeHnun u 1udpakiyy B TOHKUX IDIEHKaX 1
7 6 M3mepenue ninuHbl CBETOBOW BOJIHBI 1
8 6 HaGuntonienue CIiomHoro 1 JIMHEW4aToro CleKTpoB 1
9 9 W3mepenue ypoBHS paaualiy ObITOBBIM 103UMETPOM 1
2.3. TemaTnyeckoe NJIAHUPOBAHME YUeOHOI0 MaTepHAaJIa.
10 kaace.
Ne Hata Tema ypoka K-Bo wacoB | [lomamrnee
ypoka I1man dakt 3a7aHue
1 2 3 4 5 6
1 Om3uKa 1 Mo3HaHue Mupa. Beenenue. 1 Ctp.3-5.
BBenenue.
2 Knaccuueckas mexannka Hptorona. I"paHuiist 1 8 1-2. B-cHr,
MIPUMEHNUMOCTH (PU3NIECKUX 3aKOHOB U TEOPHIl. cTp. 8.
TEMA 2: MexaHuKa 29
KunemaTnka TOUKH. 11
3 [Nonoxenue tena B npocrpancrse.Cucrema 1 8 3-5 B-cHl, CTp.
orcuera. Onrcanune IBIKEHUS. 13, 17.
Bxonnast KoHTpOIBHHASA paborTa. 1
4 [Tepememenne. CKOPOCTh MPSIMOIMHEHHOTO 1 86-7,crp. 17—
PaBHOMEPHOT'O JIBH)KCHHSL. B-CBL.
5 YpaBHEHHE TPAMOIUHEWHOTO PAaBHOMEPHOTO 1 88,
JTBYDKCHIISL. yap1(1,2)ctp.
21
6 MrHoBeHHasi cKopocTh. CI0KEHNE CKOPOCTEH. 1 §9-10
ymp.2(1,2). Crp.
24,
7 Yckoperne. CKOpOCTh TIPU TBUKCHUH C 1 § 11-13 ymp.3
TOCTOSIHHBIM YCKOPEHUEM. Nel. Ctp.36.
8 YpaBHEHMsI paBHOYCKOPEHHOTO ABHKECHUSI. 1 § 14, ynp.3 Ne
2;3Ctp.36.
9 CBobOojiHOE TTazieHue Ten. JBmkeHue ¢ 1 8§ 15-16 ymp.4.
TIOCTOSTHHBIM YCKOPEHHEM CBOOOJHOTO MaJIeHHsL. Crp. 43.
10 PaBHOMEpHOE BMKEHUE TOUKU IO OKPYKHOCTH. 1 § 17. Ctp.45.
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HOCTyHaTGJ'IBHO@ 1 BpallaTCIbHOC IBUKCHUC.

11 «H3y4yeHne NBUKEHNUs Tesla M0 OKPY’KHOCTH 1
MOJX IeHiCTBMEM CHJI YIIPYTOCTH M THKECTH».
JLP. Ne 1.
12 O06o0maromiee TOBTOPUTEIBHOE 3aHITHE 0 TEME: 1 8§ 18-19 kpatkue
«OCHOBBI KHUHEMATHKW. uroru 1, 2
riasbl. Ctp. 45-
46, 52-53. Ymp.
5(1,2)..
13 «OcHoBbl kmHemaTukm» K.P. Ne 1. 1
JuHaMuKka MaTepuaIbHONH TOYKH. 11
14 OCHOBHOE yTBEPKACHUE MEXaHUKU. 1 8 20-21ctp.
MatepuanbHasi TOUKA. 56,58 — B-chI.
15 [lepesiii 3axoH Hetotona. Cuna. 1 8§ 22-23ctp. 60,
63, B-CBI, yIIp.
6(1) ctp. 78.
16 Bropoii 3akon Herotona. Macca. 1 8§ 24-25 ymip.6
Ne2,3. Crp. 78.
17 Tpernii 3axon Hetorona. Crucrema eauHHII. 1 8 26-27 ctp. 72.
B-ch1.
18 HCO u npuHIMI OTHOCUTENBHOCTH B MEXAHUKE. 1 § 28 ymp.6 Ne
4,6. Ctp. 79.
19 Cutel B ipupojie. CHiIbl BCEMUPHOTO TSATOTEHUSI. 1 8 29-31 ymp.7
3aKOH BCEMHUPHOT'O TATOTEHUSI. No 1, c. 102.
20 IepBas kocMuueckas ckopocTh. Crila TSDKECTH 1 8§ 32-33 B-chl,
Bec. HeBecoMOCTb. ctp. 90..
21 JHedopmanuu u cuna ynpyrocru. 3akon ['yka. 1 8 34-35 ctp. 94.
22 Cunel Tpenusi. Ponb cun Tpenust. Cuibl 1 8§ 36-38 ymp.7
COMPOTUBIICHUS B )KHUJIKOCTIX U ra3ax. Ne 2.3, ¢. 102.
23 «/ImHamMuka MmaTepuaibHoi Toukmy K.P. Ne 2 1
24 3auyet no Teme: «/IluHAMHKa MaTepUAJIbHOIA 1
TOYKH»
3aKOHBI COXPAHEHHSI. 6
25 Wmnynsc MaTepuanbHOIM TOYKH. 3aKOH 1 8 39-42 ymp.8,
COXpaHEeHHUs UMITyJIbca. PeakTHBHOE IBHKECHUE. c. 114
26 Pabora cuibl. MOIITHOCTb. 1 8 43-44 ymp.9
Ne 1,4. C134.
27 Oueprust. Kunerndeckas sHeprus u ee 1 8 45-46 c. 122,
H3MEHEHHE. B-CBL.
28 Pa6ora cubl Tspkectd. Paborta cuitbl yrpyrocTu. 1 8 47-49 ymp.9
[lorennmanbpHas YHEPTUsL. Ne 2.3, c. 134.
29 3aKOH COXpaHEHWs] DHHEPruM B  MEXaHHKE. 1 8 50-51,
YMeHbIlIeHHE MEXaHUYECKOI c.130,132, 134.
SHEPIUH CHCTEMBI IO JCWCTBUEM CHII TPEHHS. Yup. 9(5).
30 YcnoBusi paBHOBeCHsT a0COITIOTHO TBEP/IBIX TET 1 852-54 ymip.10
Ne 2;3. C. 144.
31 3adeTt o TeMe: «3aKOHBI COXPAHEHUS» 1 IToBTOpUTH
onpeeneHus 13
Kypca XHUMUH.
TEMA 3: MogekyaspHas ¢pusuka. TennoBble siBaeHusl. 9
32 OcuoBubie nonoxenuss MKT. Macca Monexyit. 1 8§ 55-57 ymip.11
KonuuecTBo Bemecrsa. Ne 1-3
33 BpoyHoBckoe nBmkeHune. CTpoeHue Ted. 1 8§ 58-60 ymp.11
Ne 4-7
34 Wneansubiit ra3. OcHoBHOe ypaBHenue MKT 1 8§ 61-63
rasa. yrp.11Ne 8-10
35 Temneparypa ¥ TEIUIOBOE  pPaBHOBECHE. 1 8 64-65 Neo
OmnpeneneHre TeMICpaTypEL. 474,467,
c.172,174.
36 Temmnepatypa — Mepa cpeHel KHHETHYECKOU 1 8§ 66-67
SHepruu Monekyi. M3MepeHue ckopocreit ymp.12Ne2,4
MOJIEKYI Ta3a.
37 YpaBHEHHE COCTOSHUS UIEATBHOIO rasa. 1 8§ 68-69 ymp.13
I"a30BbIE 3aKOHEIL. Ne 1-4
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38 «IKCIepuMEHTAIbHASA NPOBepKa 3aKkoHa I'eii- 1
Jlioccaka» JLP. Ne 2
39 Hacpimennstit map. Kunenue. Braxknocts 1 8§ 70-72
Bo3ayxa.«M3MepeHue BJIaKHOCTH BO3TyXa» yip.14(1-4)
JLP.Ne 3.
40 Buytpennsist sneprusi. Pabora B TepMmoauHaMuke. 1 8 75-77 ynp.15
KonugecTBo TemnoTel. Nel,3;7.
Tema 4: OcHOBBI TePMOIUHAMHMKH. 7
41 IlepBeIit 3akoH TepmoauHamuky. [Ipumenenue 1 1 8 78-79 ymp.15
3aKOHA TEPMOJUHAMUKH. Ne8-10
42 HeobpaTtuMocTh mpoIieccoB B MPHPOJIE. 1 8 80-81ymp.15
Ne 5,6
43 Ternoelie apurarteny. Ko puumeHT nomae3Horo 1 § 82 ymp.15 Ne
nevictust (KI1M). 11,12
44 [oBTOpUTENHHO-0000MIIaOIIIEE 3aHITHE IO 1 Kpatkue ntorn
TemaM: «MonekyisipHas dpusuka. OCHOBBI 8, 10, 13.
TepMOTUHAMUKI., « MKT». C.167-168, 182-
183, 237-239.
45 Tect no Teme: «OCHOBBI TEPMOTUHAMMKH U
MKT»
Tema 5: OcHOBBI IEKTPOAMHAMMKH. 10
46 DNCKTPUYUCCKU 3apsil. DIeKTpU3aius Tel. 3aKOH 1 8§ 83-86, c. 244,
COXpaHEHHUs JIEKTPUYECKOr0 3aps/a. 246, 247 B-CHI.
49 3akoH Kynona. Pemenue 3amau. 1 8 87-88 ymp.16
No2.3
50 DICKTPUYUECKOE nojie. HanpsbkeHHOCTh 1 8 89-91 ymip.16
3eKTpudyeckoro nosus. IIpunnun cynepnozunuu Ned, c. 252.
HOJIEH.
51 CunoBbie yuuanu  OIl.  HampsbkeHHOCTh  mons 1 8 92-93 ymip.17
3apSKEHHOTO mrapa. [IpoBogauKH B Nel,2, c. 277-
AJIEKTPOCTATHYECKOM TI0JIE. 278
52 JVdNeKTpUKK B DJIEKTPOCTATHYECKOM  MOJIE. 1 8 94-95 ymip.17
[onsprzanus TUIIEKTPUKOB. Ne5. C. 278.
53 [NoreHuuanbpHas SHeEpPrusi 3apsHKEHHOrO Tella B 1 8 96-98 ymip.17
OIl Tlotenmman OI1 u pa3HOCTH MOTEHILMAJIOB. Ne7-9. C. 279.
CBs13p MeX 1y HanpsHKeHHOCTHIO D11 1 pa3HOCTHIO
MIOTEHIIHAJIOB. OKBUIIOTEHINAIIBHBIE
TIOBEPXHOCTH.
54 DJeKTpOeMKOCTh. EAMHMIBI  DIIEKTPOEMKOCTH. 1 8 99-100 ymp.18
Konnencaropsr. Ne 1. C. 286.
55 OHeprus 3apsHKEHHOTO KOHJEHcaTopa. 1 § 101 ymp.18
[IprMeHeHre KOHIEHCATOPOB. Ne2.3. C. 286.
56 Pemienne 3agay nmo teMe: «JIEKTPOCTATHKA». 1 Kpartkue ntoru
IMoaroroBka K KOHTPOJILHON padoTe. 13 rnaBsl
C.287-288.
57 K.P. Ne 5 1o Teme: «9/1eKTPOCTATHKAY. 1 Amnanu3 ommnook
K.Dp.
Tema 6: 3aKoHBI MIOCTOSIHHOTO TOKA. 7
58 Onekrpudecknii  Tok. Cuma Toka. YCIOBHS 1 8§ 102-103.
CYIIIECTBOBAHHS TOKA.
59 3akon Oma st yaactka tenu. ConpoTHBIICHHUE. 1 8§ 104 ymp.19
N2 3
60 Onektpudeckue 1enu. llocnenoBaTenbHOe | 1 § 105. C.354
napasuieNbHoe COCIMHCHUS y4eOHHKA.
MPOBOJHUKOB. « 3y4yeHHenoc/1e10BaTeIbHOI0 H
NapaJIe/IbHOIO COeIUHEHUs TPOBOJIHHKOBY.
JLP. Ne 5
61 PaboTa 1 MOIITHOCTE TTOCTOSIHHOT'O TOKA. 1 § 106 ynp.19 Ne
4
62 OnexTponsikyas cuna. 3akoH OMa 11 HOTHOH 1 § 107-108
IETIH. yrp.19 Ne 6,7
63 «H3mepenue 4C " BHYTPEHHEro 1 Ynp.19 Ne 8-10
CONPOTUBJIEHUS HCTOYHMKA TOKa». JL.LP. Ne 6
64 «3akoHbI MocTosiHHOT 0 Toka» K.P. Ne 6 1 Amnanmmi3 ommnbok
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| | =D,
Tema 7: DiieKTpUYecKuii TOK B pa3JIMYHBIX Cpefax. 3
65 OJekTpudeckass — NMPUBOJUMOCTb  PA3IMYHBIX 1 8§ 109-115
BEILIECTB. 3aBUCUMOCTD COIIPOTHUBJIEHUS ymp.20 Ne 1-3
TIPOBOIHUKA oT TeMITepaTypHlI.
CBepXIpOBOANMOCTE.  DIIEKTPHYECKUH TOK B
MOTYNpoBOAHHUKAX. [10IyrIpOBOHNKOBEIN MO,
66 TpaH3ucTOpBl. DJNEKTpUYECKHH TOK B BaKyyMe. 1 8§ 116-118
Huon.  DJeKTpoHHBIE TYYKU.  DIEKTPOHHO- yrp.20
Jy4eBas TpyOKa. Ne 7,
67 ONEKTPUYCCKUH TOK B JKHIKOCTAX. 3aKOH 1 §119-122
3EKTPONIN3A. ynp.20
DIIEeKTpUUECKUN TOK B rasax. Ne 4,5, 8,9.
HecamocTtosTensHbIit u CaMOCTOSATENbHBIN
paspsnel. Ilnazma. Tectmo Teme: «3aKOHBI
NMOCTOSIHHOTO TOKA. JJIeKTPHYeCKHH TOK B
Pa3IHYHBIX CPefax»
68-69 | Ilo pacmucaHHIO YPOKH BBINAJAIOT Ha MPa3IHUYHbIC THU: 2 U 9 Masi. B cBsi3u ¢ aTM nporpamma
CKOPPEKTUPOBAHA 3a CUET YIUIOTHEHHs IPOrPaMMHOT0 MaTepHaa.
11 kaacc.
Ne Hata Tema ypoka K-Bo Jomarnrnee
ypoka | ITman ®dakt 4acoB 3aJlaHue
1 2 3 4 5 6
OCHOBBI 3J1eKTPOAUHAMHMKH. 12
Tema 1: MaruuTtHoe noJe. 4
1 BzaumMoneiicTBre TOKOB. BeKTOp MarHUTHON MHAYKIHMH. 1 §1-2.
2 Cuna Ammepa 1 8 3-5 ymp.1 Ne 1-
3
3 Cuuia JlopeHiia. MarHuTHbIE CBOWCTBA BEILIECTBA. 1 8 6-7 ymip.1Ne4
4 .«Ha0sroqeHune geiicTBMsI MATHUTHOTO MOJIS HA TOK» 1
JLP. Ne 1
5 Bxopnas kontponbHas padora. (B popmare EI'D). 1
Tema 2: DieKTpOMArHUTHAS MHAYKIHS. 8
6 OTKpBITHE 3TIEKTPOMAarHUTHON MHIYKIIMK. MarHUTHBIN 1 8 8-9 ¢.30. B-chr
MIOTOK.
7 [Ipasuio Jlenma. 3aKoH 37I€KTPOMArHUTHON HHIYKITUH. « 1 8 10-11 ymp.2
Nel- 4.
8 H3ydenue siBaeHHs 31eKTPOMATHUTHON HHIYKIMN» 1
JLP. Ne 2
9 Buxpesoe anekrpudeckoe none. 3JC uHAyKIMH B 1 8 12-13 ymp.2
JBIDKYIINXCS IPOBOJIHUKAX. Nes.
10 DnekrpoauHamMuyeckuii Mukpodon. CaMOMHAYKIIHUS. 1 8 14-15 c. 45. B-
MHIYyKTUBHOCTD. CBIL.
11 OHeprust MarHUTHOT O TIOJIST TOKA. DJIEKTPOMAarHUTHOE 1 8 16-17 ymp.2
oJe. Neb6,7
12 O6o0maromee — TOBTOPUTENFHOE 3aHATHE IO TEME: 1 Kpatue urorn 1,
«MarsauTHOe moje. DINEeKTPOMArHUTHAS HHIYKIIHS 2 rnas. C. 26-27,
51-52. ITpumepst
1,2. C. 24-25,49-
50.
13 «MarauTHoe noje. JJIeKTPOMATHUTHAS WHIYKIIUS» 1 Amnanu3 ommook
K.P. Ne 1 K.p.
Kosnebanusi u BOJIHBI. 19
Tema 3: «MexaHnyeckue KoJjieGanus” 4
14 CBoOomHBIE W BHIHYKICHHbIE KoOJeOaHWs. Y CIOBHUS 1 8§ 18-19. C58. B-
BO3HHKHOBEHHSI CBOOOJIHBIX KOJIeOaHMI. CHI.
15 Maremaruuecknii MasTHHK. J[MuHaMuKa KoiebaTeIbHOTOo 1 § 20-21ymp.3 Ne
mBkeHUs.  «OrmpeaesieHHe YCKOPeHHSI CBOOOTHOTO 1,2
najeHusi Npu noMoumu MmasaTuukay JL.P. Ne 3
16 I'apmonnueckue xonedanus. [TapameTps! KoedaTeTLHOTO 1 § 22-24 ymp.3 Ne
JaswkeHus. IIpeBpailieHre 3Hepruu Npyu rapMOHUYECKUX 4Ne320 P.
KOJICOaHUSX.

17




17 Bremyxnennsie konebanus. Pesonanc. Biusaue 1 8§ 25-26 ymp.3 Ne
pe3oHaHca. 5 No344 P,
Tema 4: «JIeKTPOMarHUTHBIE KOJIeOaAHUS» 6
18 CBoboHBIC KoneOaHus B KoJIe0aTeTbHOM 1 § 27-28ymp.4
koHType.IlpeBpamennss 3HepruM B KOJIeOATEIHLHOM Nel.
KOHTYpE.
19 Amnanorus Mexny Mexanumdeckumu u OMK. Vpasaenus, 1 8§ 29-30 ymp.4
OICHIBAIONINE ITPOIIECCH B KOJIEOATEIEHOM KOHTYpE. Ne2,3
20 [epemennsrii AIIEKTPHY ECKUH TOK. AxXTHBHOE 1 8 31-32¢. 92, 95.
COIpOoTHBIIEHHE. JIeHCTBYIOIME 3HAUYEHUS CHUJIBI TOKAa U B-chrI.
HAMPSHKCHUSL.
21 DMKOCTHOE ¥ WHAYKTHBHOE CONPOTHUBJICHUE. Pe30HaHC B 1 8§ 33-36 ymp.4 Ne
AIEKTPHYCCKOM TIeTTH. ABTOKOJICOaHUS. 45
22 I'eHepupoBaHME IEKTPUIECKON SHEPTUH. 1 8 37-38 ymp.5
Tpanchopmarop Ne2
23 IIpou3BoICTBO, HCIIOIB30BAHUE U TIEpeaya 1 8§ 39-41 ymp.5 Ne
SJIEKTPUYECKOMN SHEPTUH. 3-4
TEMA 5: «MexaHn4yeckue U 3J1eKTPOMarHUTHbIE BOJTHBIY. 9
24 BonHossle sBnenus. PacnpocTpaneHre MexaHUUeCKUX 1 8 42-43 c. 127,
BOJTH. 130. B-chr1.
25 Jnuna BonHbl. CKOPOCTH BOJIHBL. 3BYKOBBIE BOJIHEI. 1 8 44-47 ymip.6
Neol,2
26 H3ny4yenue snekTpoMarHuTHbIX BOIH. OmnbiTh [epiia. 1 8 48-49
ymp.6Ne3,ymp.7
Nel
827 [110THOCTH TOTOKA 3JIEKTPOMArHUTHOTO M3JTy4EHHSI. 1 850
C. 149. B-csl1.
28 N3ob6perenne paano. [IpuHimns! paanocssizu. Momyssiust 1 8 51-53
U JITEKTHPOBAHHE. Ne1003,1005 P.
29 CBoliCTBa DJIEKTPOMArHUTHBIX BOJNH. PacnpocrpaHenue 1 8 54-56 c. 159,
paanoBonH. Panuonokarus. 161. B-chl.
30 TeneBunenue. Pa3Burue cpencrs cBsi3u. 1 8 57-58 ymp.7,
Ne2, 3. C. 166.
Kpatkue utoru 7
IJIaBbL
31 Oo6o01aroiiee — MOBTOPUTEJIbHOE 3aHATHE N0 TEMe: 1 IToBTOPUTE OCH.
«Konedanus u BoJiHbI». [10AT0TOBKA K KOHTPOIBHOIi @-J161 ¥ OoNIp-4 U3
padore. §§ 27-58.
32 K.P. Ne 2 no teme: «Kone6aHusi U BOJHBI». 1 Awnanu3 omuboK
K.p.
«OITUKA» 18
Tema 6: «CBeToBbI€ BOJIHBI. M31yuyeHHe U CHEKTPHI». 15
33 CeeroBoe wm3nmyueHue. CKOpPOCTh CBeTa M METOIbI €ro 1 § 59 ynp.8Ne3.
onpeJieTIeHHS.
34 [pusain [Noiirenca. 3akoH OTpayKeHHSI CBETA. 1 § 60 ymp.8Ned-5
35 3akoH npenomiieHus cBera. [lonHoe oTpakeHue. 1 8 61-62 ymp.8
Ne6-7
36 «A3mMepeHne moka3zaTensi mpesiomyieHus crexaa» JILP. 1 8 60-62 ymp.8
Ne 4 Ne8-9
37 Jlunza. TlocTpoeHne U300paXKeHUsl B JIUH3E. 1 8 63-64ymp.9
No2 4
38 Dopmyra TOHKO# JTIUH3BI. 1 § 65 ynp.9 Ne 5-7
39 Hucnepcust cBera.«OQnpeaesieHHe ONTUYECKOH CHIIBI U 1 8 66 (Cam-Ho).
(doxycHoro paccrosinus coouparomeii Jun3bI». JLP. Ne
5.(Aucrannuonno.Kapantun)
40 WurepdepeHnns MexaHudeckux BONH. HWHTepdepeHius 1 8 67-69 ymp.10
cBera. Hekoropoe mpuMeHeHWe WHTEp(EpEHIINN CBETa. Nel, (Cam-HO).
(KapanTnn).
41 Judpakuuss  MEXaHWYeCKHX W CBETOBBIX  BOJH. 1 § 70-71(Cam-Ho).
(KapanTun).
42 Judpaxumonnaspemerka. «3mepenne AJIMHBI 1 § 72ymp. 10 Ne2.
cBeToBOii BOJIHBI» JL.P. Ne 6
43 Ilomepeunocts cBeToBbIX BOnH. Ilomdpusanus cBera. 1 §73-74

SHGKTPOMHFHI/ITHHSI TCOPUs CBCTA.

Nel101,1102 P.
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44 Bunsl wm3nydenuii. HMcrounuku cBeta. CHekTpsl u 1 §80—81c.241.
CIIEKTPAJIbHBIC ATIAPATHL B-chl.

45 Buns! ciektpoB. CriekTpanbHbINA aHAIN3 1 § 82-83

Ne670,682 P.

46 WudpakpacHoe, yapTpadUONIETOBOE € PEHTPCHOBCKOE 1 8§ 84-86¢.249,
n3mydenus. [lkana 31eKTpOMarHUTHBIX BOJIH. 254. B-chl.

47 .«Habdnwoaenne CIJIOMIHOIO M JUHEHYATOr0 CIEKTPOB» 1 Kpatkue utoru 8§,
JLP. Ne 8 10 rnaB.

48 «CBeTtoBbI€e BOJHbI. U3aydyenue n cnekTpbi» K.P. Ne 3

Tema 7: «J1eMeHThI TEOPHH OTHOCHTEIBHOCTH” 3

49 3aKOHBI 2JIEKTPOJUHAMUKA U MPUHIUI OTHOCUTEIHHOCTH. 1 8§ 75-78
Iloctynatsl Teopun OTHOCHTEIbHOCTU. IIpocTpaHcTBO U ynp.11Nel.
BpeMsl B TEOPUH OTHOCHTEIHEHOCTH.

50 PenstuBuctckas nuHamuka. CBs3p MeXay Maccol u 1 8 79-80 ymp.11
SHEprueil. No2,3.

51 3adet 3 mo Teme «Onruka. diaemenTsl CTO» 1 Kpatxue ntoru 9

riassbl, c. 238-
239.
«KBAHTOBASA ®U3UKA» 12
Tema 8: «CBeTOBBIC KBAHTHD) 2

52 TemnoBoe m3nyuenue. [loctosiaHas [Tnanka. @otosddexr. 1 8§ 87-89ymp.12
Teopus dorodrddexra. DOTOHBL. Nel; 2.

53 [Tpumenenue horoaddekTa. JaBneHue cBeTa. 1 8 90-92 ymp.12
dotorpadust. Ne3:4.

Tema 9: «KAToMHas puznka. PU3UKa AaTOMHOI0 IAPa» 10

54 Crpoenne atoma. Ombitel Pesepdopraa. KsaHtoBbIC 1 §93-94
noctynatel bopa. Monens atoma Bogopona no bopy. Ne752,769 P.

55 Tpynnoctu Teopun bopa. KsanTtoBast Mmexanuka. Jlazepsl. 1 8 95-96ymp.13

Nel. Kpartkue
utoru 12 7. ¢
284.

56 Meroapl HaOMIONCHUS W PETUCTPALMM  DJIEMEHTaPHBIX 1 8 97-100ymp.14
yactull. OTKpBITHE PaJUOaKTUBHOCTH. O-, [- u - Ne 1,4
u3iydeHus. PajnoakTHBHbIE IPEBPAIICHUSL.

57 3akoH paauoakTUBHOro pacmazaa. Ilepmox momypacnana. 1 8 101-102 ymp.14
W3oroms!. Ne 2,3

58 CrpoeHre aTOMHOTO sipa. SliepHble CHITbl. DHEPIHsl CBSI3U 1 8 103-105 ymp.14
ATOMHBIX sJIep. Ne5s,6

59 Snepubie peakiuu. Jenenue snep ypana. LISIP. 1 8 106-108 ¢.312,

316.

60 S nepubrit peakrop. TepmosinepHble peaknuu. 1 8 109-112.
IIpumeHeHne AaepHOI SGHEPTETUKH.

61 Buonorrueckoe nercTeue paZMaKTUBHBIX 1 §113
mnyieHnil.«A3MepeHne ypoBHsS paguanuM ObITOBBIM Ne1230,1239 P.
ao3umetrpom» JLP. Ne 9,

62 «KBanToBas pusuxa» K.P. Ne 4 1

DJieMeHTbI aCTPOPU3NKHU. 5

63 BunuMmeie nBrkeHHs HEOECHBIX Tel. 3aKOHBI JBHKECHUS 1 §116-118
mraneT. Cucrema 3emisi-JIyHa.

64 dusnueckasi nmpuposa wiaHeT W Manbix Ten COMHEYHOM 1 §119-120
crucreMmbl. ComHIIE.

65 OCHOBHBIE XapaKTEPUCTUKHU 3Be3]l. BHyTpeHHEe CTpOeHHE 1 §121-123.
ComHla W 3Be3] IJIABHOW  IOCIIENOBATEIBHOCTH.

DBOIIIOLHSA 3BE3I.

66 Mueunbiit  Ilyte — wHama Tamaktuka. [anakTuku. 1 § 124 - 126.
CtpoeHne 1 SBOIIONHS BeeneHHoi.

67 TecTno Teme: «eMEHTHI aCTPOPUIUKI. 1 8 127
Ennnas ¢pusnyeckas KapTHHA MUpA.

68-70 | PesepB BpemeHH.

3. O6pa3oBare/ibHbIE TEXHOJIOTHHU

3.1 IaTepakTHBHBIC TEXHOJIOTHH, HCII0JIb3yeMble B Y4eOHBIX 3aHATHAX

19




¢ pobaemMHoe 00yueHue (poOIeMHbIE JEKIMH, TPOOJIEMHBIE CEMUHAPHI);

® TIPOEKTHOE 0OyUeHHE;

® MO3roBOM IITYpM (IIMCBMEHHBIM MO3TOBOM IITYpM, HHAWBHUAYAJbHBIM MO3rOBOM

LITYpM);

® TEXHOJIOTMH PAa3BUTHUS KPUTUUECKOTO MBIIIUICHHS Y€pPE3 YTCHUE U ITUCHMO;

® TEXHOJIOTHS O0YYCHHS CMBICIIOBOMY YTEHHUIO YUEOHBIX €CTECTBEHHOHAYYHBIX TEKCTOB;

® TEXHOJIOTHS POBEJCHUS TUCKYCCHI;

e TexHoyOoTHus «JlebaTr»;

® TPCHUHT'OBBIC TEXHOJIOTHU (KOTHUTHUBHBIC TPCHHUHTH );

® TEXHOJIOTHSl MHTEHCU(UKAIMKU OOyueHHS HA OCHOBE CXEMHBIX M 3HAKOBBIX MOJENIEH

yuyeOHOro Marepuaia.
4. Y4eOHO-MeTOAUYECKOE OOecTiedeHue U CHUIIMHBI
4.1 OcHoBHas JUTEpaTypa

1. TocynapctBeHHblii  oOpa3oBaTeNbHbBIM  cTaHgapT  oOmero  oOpasoBaHus.  //
OdwunmanbabIe JOKYMEHTHI B 0Opa3oBanuu. — 2004. No 24-25.

2. 3axoH Poccuiickoit @enepanun «O06 obpazoBanum» // OOpa3zoBaHHE B JOKYMEHTaX U
kommeHTapusix. — M.: ACT «Actpens» [Ipoduzgar. -2005. 64 c.

3. Yueonux:Msxkumies I'.5., Byxosnes b.b., Corckuit H. H.®u3nka: Yueb. s 10 k.
o0mieo0pazoBarenbHBIX yapexaennid. — M.: IIpocsemenwne, 2010.

4. Yueonuk:MskumeB ['.5., Byxosues b.b., Corckuit H. H.®u3uka: Yue6. Jns 11k
o0mieo0pazoBarenbHBIX yapexaeHuii. — M.: IIpocsemenwue, 2010.

5. Coopuuku 3agau: ®Ouswmka. 3amaunmk. 10-11 xi.: [locobue mns oGmieoOpa3oBar.
yapexenuit / Peimkesnd A.I1. — 8-e u3n., crepeotun. — M.: [lpoda, 2008. — 192 c.

Metoaunyeckoe odecrneyeHune:

1. Kameneukwuit C.E., OpexoB B.Il.. Meroauka pemienust 3aga4 1mo (u3UKe B CpeaHEit
mkouie. — M.: IIpocBemenue, 1987.

2. Kupuk JILA., T'empenmreiin JI.O., Jux FO.M. ®usmka 10 xmacc. Metomuueckue
Marepuansl 1 yautens. [lon pepakuueit B.A. Opnosa. M.: Unekca, 2005

3. Koporun B.A., Cremanosa I".H. MaTtepuasl 1y1si TOATOTOBKH U TTPOBEICHHS UTOTOBOM
aTTECTAIlMU BBIITYCKHUKOB cpeaHel (ToJHOo#) mKos! o ¢pusuke. — Jpoda, 2001-2002

4. Koposun B.A., JlemugoBa M.IO. MeTtoauueckuii CpaBOYHUK YYHTENs (PU3UKH. —
Mmuemo3suna, 2000-2003

5. Mapkuna B. I'.. ®usuka 11 kiacc: moypounsie 1iansl o yaeOHuky I'.5. Msikumesa,
b.b. byxoBueBa. — Bosrorpan: Yuurens, 2006

6. CaypoB I0.A. ®usuka B 11 kmacce: Monenu ypokoB: Ku. [ns yuurens. — M.:
[Ipocenienue, 2005

7. Iaranos B.®., Illeitman B.M., Xaiit A.M.. OniopHbI€ KOHCIIEKTHI 110 KUHEMATHUKE W
nuHamuke. — M.: ITpocsemenue, 1989.

JInpakTudeckre MaTepUuaJbl:

1. Koutponsnsie paboTsl mo ¢usuke B 7-11 xmaccax cpemHeil mkousbl: JunakTuyeckuit

matepuain. [lox pen. D.E. OBenuuk, C.4. llamama. — M.: IIpocBenienune, 1991.

KaGapauu O.®., Opnos B.A.. ®uzuka. Tectsl. 10-11 xmaccel. — M.: [Ipoda, 2000.

3. Kupux JLA., Juxk IO.MN.. ®usmka. 10,11 xmaccax. COOpHMK 3agaHui U
caMOCTOATENbHBIX paboT.— M: Unekca, 2004.

4. Kupuk JI. A.: ®usuka. CamocTosiTeNbHbIE M KOHTPOJbHBIE pabOThL. MexaHHKa.
MounekynspHas ¢u3nkKa. DIEKTpUYecTBO M MarHeTH3M. MockBa-XapbkoB, Hiekca,
1999r.

5. Mapon A.E., Mapon E.A.. ®uzukal0 ,11 knaccax. Jugaktuueckue MaTepuaisl.- M.:
Hpoda, 2004

6. MockaneB A.H., Hukynosal.A.®@usuka. 'otoBumcs k EI'D Mocksa: JIpoda, 2009

N

4.3 llepuonnyeckue U3IaHUs
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1. Hayuno-momynspHbIi (PU3NKO-MATEeMaTHUECKUI KypHAT Ul IIKOJBHUKOB M CTYJCHTOB
«KBanT»
4.4 UnTepHeT-pecypcebl

HasBanue caiita
Conepxanue Anpec
WIN CTaTbu

KaTtanor cChUIOK | DHIMKIONEIUH, http:www.ivanovo.ac.ru/phys
Ha pecypcbl o | ouOmunrekn, CMMU, By3HI,
¢busnke Hay4HbIC OpraHu3alny,

KOH(EPEHIINU U JIp.
Bbecrnarabie 15 oOyuatomux mporpamm | http:www.history.ru/freeph.htm
oOyyJarorue M0 Pa3IMYHBIM  pa3Jesiam
IIPOTrpaMMBbI 1o | pusuku
¢buznke
JIaboparopHbie BupryansHbie http:phdep.ifmo.ru
paboThl o Gu3UKe | 1abopaTOpHBIE paboTHI.

BupryanbHsie

JIEMOHCTpAIHN

AKCTIEPUMEHTOB.
AHnManus Tpexmepubie anumanuu u | http:physics.nad.ru
buznueckux BU3yanu3anus 1o (u3MKe,
MIPOIIECCOB COTIPOBOKIAFOTCS

TEOPETUUECKUMU

00BSCHEHUSIMHU.
dusnueckas CrpaBo4HOE m3nanue, | http://www.elmagn.chalmers.se/%7eigor
SHIUKJIOTIETUS coJepkaliee CBEACHUS IO

BCEM obnacTsm

COBPEMEHHOU (hU3HKH.

4.5. IIporpaMMHoOe obecrieueHHe COBpeMeHHbIX HH(POPMAMOHHO-
KOMMYHHUKAIMOHHBIX TEXHOJIOTHii
1. 1C. llIkxoma. ®usmuka, 7-11 k1. bubmmoreka HarasaHbIX mocobuid. — [lox pemakmueit
H.K. Xannanoa. — CDROM. — Per. Homep 82848239.
2. 1 CD for Windows. ®wusuka, 7-11 1. bubinoreka 31eKTpOHHBIX HATJISIHBIX [TOCOOMIA. -
CDROM.

5. MaTepuajbHO-TeXHU4YECKOe o0ecrieyeHue I CUUIIMHBI
KoMIekT 1eMOHCTPaMOHHOTO U TAO0PaTOPHOTO 000PYI0BaHUS IO (MEXaHUKE,
MOJIEKYISIpHOH (DU3HKe, HJIEKTPOAUHAMUKE, ONITUKE, aTOMHOM U siiepHOi (pr3uKe) B
COOTBETCTBUHU C MepeuHeM yueOHOTO 000pynoBaHus MO (GU3HKE AJIST OCHOBHOM IITKOJIBI.
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