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1. MMosicHUTeILHAS 3aMIUCKA

[Ipennaraemass pabouass mporpamma no (usuke s cpeaHed (MOJIHOM)
00111e00pa30BaTEeIbHON IIKOJIBI pEeaJu3yeTcsl MpPU HCIOJIb30BaHUU YYCOHUKOB
«OU3UKA» nnsa 10 u 11 xnaccoB nmuaum «Knaccuueckuit kype» aBropos I'. 4.
Msxumiesa, b. b. byxosuesa, H. H. Corckoro, B. M. Hapyruna noa pegakiuei H.
A. TlapdheHTheBOM.

[IporpamMma cocTaBieHa Ha OCHOBE:

- TpeOOBaHMI K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHON MPOTPaMMBI
cpeanero obmero oopazoBanus (OOII COO), npencrabieHHbix B DeaepabHOM
rocyaapcTBeHHoOM oOpasoBatenbHOM ctaHgapte (DPI'OC) cpennero oOiero
oOpa3zoBaHusi;

- IlpumepHoii OCHOBHOI 00pa3oBaTENbHOW MPOTrpaMMbl CpEIHEro OOIIEero
oOpa3zoBaHuUs.

B Heit Takke yuyTeHbl OCHOBHBIE HACHU U TIOJOXKEHUS] TIPOrpaMMBbI
dbopMupoBaHUs U Pa3BUTHS YHUBEPCAIBHBIX YUEOHBIX NMEUCTBUU IS CPETHEro
(mosmHoOrO) OO0IIEro 0O0pa3oBaHMsl W COOJIIOJICHA MPEEMCTBEHHOCTh C NMPUMEPHOU
mporpaMMoiu 1o (U3uKe 7T OCHOBHOT'O O0IIero o0pa3oBaHusl.

B paGoueit nporpamme 111 CTapiiei MIKOJIbl MPETyCMOTPEHO pa3BUTHE BCEX
OCHOBHBIX BHUJIOB JICSATEIBHOCTH, IPEJCTABICHHBIX B MPOrpaMMe OCHOBHOIO
o01ero oOpazoBaHusI.

Oco0eHHOCTH TPOTPaMMBbI COCTOST B CIEAYIOIIEM:

- OCHOBHOE COJIepaHUE Kypca OpUEHTUPOBAHO Ha ocBoeHHEe DyHAaMEHTAIBHOTO
a5ipa coJiep kaHusi GU3NIECKOro 0Opa3oBaHuUs;

- OCHOBHOE COJIepaHUE Kypca MpEACTaBICHO JJIsi 0a30BOTO U YIIIYyOJIEHHOTO
ypOBHEH n3yueHus: GU3UKU;

- 00pEM W TUIyOMHA H3y4YeHHs y4eOHOro MaTepHayia OINPEACISIOTCS OCHOBHBIM
colepKaHMEeM Kypca M TpeOOBaHMAMH K pe3ylibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOTPaMMbl U TIOJNYYAOT JAJbHEHINYI0 KOHKPETHU3AIMIO B
IPUMEPHOM TEMATHYECKOM TUIAHUPOBAHUY;

- OCHOBHOE€ COJIep>)KaHHWE Kypca M TNPUMEpPHOE TEeMaTHYEeCKOe IJIAHUPOBAHHE
OTIPEJICIISIIOT COJIEP KaHKE U BUABI JEATEIHHOCTH, KOTOPHIE JOKHBI OBITh OCBOEHBI
00ydJaromuMHCs TIPU U3yYeHUH (PU3HKH Ha 0a30BOM M YIi1yOJE€HHOM YPOBHSX;

- B IPOrPaMMe COJEPKUTCS TPUMEPHBIN TIepeueHb JTa00PATOPHBIX U MPAKTHUECKUX
paboT, HE BCE U3 KOTOPBIX 00s3aTENbHBI I BHITTOJIHCHHUS,

- Y4YUTElIb MOXET BBIOpPATh W3 HHUX Te€, IJs TMPOBEACHHS KOTOPHIX €CTh
COOTBETCTBYIOIIIUE YCIOBHUSA B IIIKOJIE.

OcBoenue mporpamMmbl 1Mo (u3uke oOecnedyrBaeT OBIAJEHUE OCHOBAMU
y49e0HO-MCCIIeIOBATEICKON  JCATEIIBHOCTH, HAyYHBIMH METOJIaMU  PEIICHUS
Pa3IMYHBIX TEOPETUUECKUX U MPAKTUYECKUX 3aa4.

Merononoruueckoit  ocHoBoit ®I'OC COO  sBiseTcss CUCTEMHO-
NEeATeNbHOCTHBIM ~ moaxoa.  OcCHOBHBIE  BUABI  Y4eOHOW  JEATENbHOCTH,
MpPECTaBICHHbIE B TEMAaTUUYECKOM IUIAHUPOBAHUU JAaHHOU paboyel mporpammsl,
MO3BOJISIOT CTPOUTH IIPoliecC 00yUYEeHHsSI Ha OCHOBE JaHHOTO noixoaa. B pesynbraTe

2



KOMIMETEHIIUU, CHOPMUPOBAHHBIE B IIKOJIE NPU U3YYEHUU (PUBUKH, MOTYT
BIIOCJICJICTBUH MIEPEHOCUTHCS YUAIIUMUCS Ha JIIOObIE )KU3HEHHBIE CUTYAIUU.
Henu u3yuenus pusuku B cpeaneit (MOIHOM) MIKOIIE:

— (¢opmupoBaHue y oOy4aromuxcss YBEPEHHOCTH B IIEHHOCTU OOpa3oBaHUS,
3HAYMMOCTH (DU3NUECKUX 3HAHUH JIJIS1 KaXKI0TO YeJIOBEKa, He3aBUCUMO OT €0
npodeccroHaIbHOMN JAeATeITbHOCTH;

— OBJIQJICHUE OCHOBOIOJATralomUMHU  (PU3UUECKUMU  3aKOHOMEPHOCTSIMU,
3aKOHAMHU M TEOPUSIMU; pacliupeHue oObEéMa HUCIMONIB3YEeMbIX (U3UUYECKUX
MOHSITUN, TEPMUHOJIOTUA U CUMBOJIUKH;

— npuoOpeTeHue 3HaHUH 0 PyHIaMEHTATBHBIX (PU3UYECKUX 3aKOHAX, JICKAIINX
B OCHOBE COBPEMEHHOHN (M3MYECKOW KapTUHBI MUpa, O Haubojee BaKHBIX
OTKPBITHSIX B 007acTH (PU3MKH, OKA3aBIIMX OIpPEICIAIoNIee BIUSHHUE Ha
pa3BUTHE TEXHUKU M TEXHOJIOTUU, TOHUMaHUE (UBUYECKON CYITHOCTH
SIBIICHUI, HAOIr04aeMbIX BO BeelleHHOM;

— OBJIQJICHUE OCHOBHBIMH METOJaMH HAYYHOTO T[IO3HAHUS TMPUPOJIBI,
UCIIONIb3yeMbIMU B (U3UKe: HAONIOJEHWEe, OINHCaHWue, W3MEpPEHHE,
BBIJIBMKEHHE THUIOTE3, MPOBEJICHUE JKCICPUMEHTA; OBJIQJICHUE YMEHHSIMU
00pabaThIBaTh IAHHBIEC IKCIIEPUMEHTA, OOBSICHATH MOJYICHHBIC PE3yJIbTAThI,
yCTaHABJIMBATh 3aBUCHUMOCTH MEXIy (U3UYECKHUMHU BEJIUYUHAMH B
Ha0JII0/1aeMOM SIBJICHUH, JIEIATh BHIBOJBL;

— oTpaboTka yMeHHs peraTh pUu3ndecKkre 3a/1a4yi pa3Horo YpOBHS CII0KHOCTH;

— mnpuoOpeTeHue ombiTa PazHOOOPA3HON NEeATeNTbHOCTH, OIbITa MO3HAHUS U
CaMOTMO3HAaHM; YMEHHMI CTaBUTh 3aJlayd, peliath MpoOJIeMbl, MTPUHUMATh
pelieHusi, UCKaTh, aHalUM3UpOBaTh U o00pabarbiBaTh HMHQPOPMALHUIO;
KITIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIINI), UMEIOIIUX YHUBEPCATIHHOE
3HaU€HHWE: KOMMYHUKATHUBHBIX HABBIKOB, HAaBBIKOB COTPYIHUYECTBA,
HAaBBIKOB ~ W3MEpEHUM, HaBbIKOB 3¢dexkTuBHOro U  06e30macHoro
UCIIOJIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOUCTB;

— OCBOGHHE CIOCOOOB HCIONB30BaHUS (U3MUECKUX 3HAHUM [JIS peIIeHUs
NpPaKTUYECKUX  3ajad, Uil  OOBACHEHUS  SBJICHUH  OKpy’Karomen
JEUCTBUTENBHOCTH, MJis oOecreueHus: 0e30MacHOCTH KM3HU M OXPaHbI
IPUPOIbI;

— Ppa3BHUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEIJIEKTYAJIbHBIX MU TBOPYECKUX
CIIOCOOHOCTE B TMpoIlecce MPUOOPETeHUs] 3HAHWUN C HCIOJIb30BAHUEM
Pa3TUYHBIX UCTOYHUKOB MH(MOPMAIIMU U COBPEMEHHBIX WH(OPMAITMOHHBIX
TEXHOJIOTUW; yMEHW (QOopMynmHpoBaTh W OOOCHOBBIBATH COOCTBEHHYIO
MO3UIMI0 TI0 OTHONICHHWIO K (u3nYecKoil MHGOpMAIHH, TMOTydaeMol u3
Pa3HBIX UCTOYHUKOB;

— BOCIIMTAHHWE YBAXXUTEJIBHOTO OTHOIICHUS K YUYEHBIM U HX OTKPBITHUIM;
YyBCTBA TOPJIOCTH 33 POCCUMCKYIO (PU3UUECKYIO HAYKY.

Oco0eHHOCTh 1ienenonaranus Jjisi 0a30BOro YpOBHS COCTOMT B TOM, 4YTO

o0y4eHrEe OPUEHTUPOBAHO B OCHOBHOM Ha (POPMHUPOBAHKE y 00yUdaronIuxcsi 001Iei



KyJbTYpPbl U HAYyYHOTO MHUPOBO33PEHMsI, HA MCIIOIb30BAHNE TTOTYYCHHBIX 3HAHUH U
YMEHUH B IIOBCEIHEBHOW JKU3HMU.

Oco0eHHOCTS 1eienonaranus JJist yriyoJa€HHOTro YPOBHS COCTOUT B TOM, YTOOBI
HaIllpaBUTh JIEATEIbHOCTh CTApIIEKIACCHUKOB Ha TMOATOTOBKY K Oyaymiei
npoecCUOHaNbHON NIeATeTbHOCTH, Ha (HOPMUPOBAHHE YMEHUHM U HAaBBIKOB,
HEOOXOAMMBIX IS MPOAODKEHUs 00pa30BaHMs B BHICIINX YYEOHBIX 3aBEICHUAX
COOTBETCTBYIOIIETO PO IIsi, a TakKe Ha OCBOCHHE 00bEMa 3HAHUM,
JOCTaTOYHOI0 JIJIsl IPOJOJIKEHUST 00pa30BaHUs U CaMOOOpa30BAHMUS.

2. O0mas xapaKkTepuCTHKA y4eOHOI 0 mpeaMera.

®dusrka, Kak Hayka o Haubosiee oOLMX 3aKOHAX MPUPO/IbI, BBICTYIAsl B KAUECTBE
y4eOHOro MpeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00
okpyxatomeM wMupe. [IkonpHBIA Kypc (u3uMku - cucTeMooOpas3yromui s
€CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB, IMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE COJEp)KaHMS XUMHUH, Ouosioruu, ¢uznueckod reorpaduu u
aACTPOHOMMUH.

N3yuenue ¢Gusuku sBisgeTcss HEOOXOJUMBIM HE TOJIBKO JUJIS OBJIAJICHHS
OCHOBAaMM OJITHOM U3 €CTECTBEHHBIX HAyK, SBIAIONICHCS KOMIIOHEHTOW OOIIEro
oOpa3oBanus. 3HaHuE (HU3UKU B €€ UCTOPUUYECKOM PA3BUTUU MOMOTAET YEIIOBEKY
HOHSTH Tpoliecc GOPMUPOBAHUS APYTUX COCTABISIONUIUX COBPEMEHHOUN KYJIBTYpHI.
['ymanuTapHOoe 3HaueHHE (PU3MKM KaK COCTaBHOM dYacTd o00Iero oOpa3oBaHUsS
COCTOMT B TOM, YTO OHA CIIOCOOCTBYET CTAHOBJICHUIO MUPOIIOHUMAHUS U Pa3BUTHIO
Hay4YHOI'O CII0c00a MBILUIEHHUS, TIO3BOJISIOIET0 OOBEKTUBHO OLIEHUBATH CBEACHUS
00 okpyxarmieM mupe. Kpome T1Oro, oBnajgeHue OCHOBHBIMHM (PU3MUYECKUMU
3HaHUSAMHU Ha 0a30BOM YpOBHE HEOOXOAMMO MPAKTUYECKU Ka)XIOMY YEJIOBEKY B
COBPEMEHHOM KU3HU.

Jlnis perienus 3a7ja4 pOpMUPOBAHUSI OCHOB HAYYHOI'O MUPOBO33PEHMUSI, Pa3BUTHS
MHTEJUIEKTYaIbHBIX CIIOCOOHOCTEM M MO3HABATEIbHBIX MHTEPECOB IIKOJBHUKOB B
nporecce U3ydeHHus: (U3MKM OCHOBHOE BHHUMAaHUE CJENYET YAENATh HE CTOJBKO
nepesaye CyMMbl TOTOBBIX 3HAHMM, CKOJIBKO 3HAKOMCTBY C METOJaMU Hay4HOI'O
MO3HAHMSI OKPY’KAIOLIETO MHUpa, MOCTAHOBKE MPoOJieM, TPEOYIOUUX OT yJalluxcs
CaMOCTOSITEIBbHOM IE€ATEIBHOCTH M0 UX Pa3pelECHUIO.

Conepxanne Kypca (U3UKH B IMPOTpaMMe CpeaHero ooImero obpa3oBaHUs
CTPYKTYpUpPYETCSI Ha OCHOBE (PHU3MUYECKUX TEOpUH M BKIIOYAET CJEAYIOIIHNE
pas3zelnbl: HayuyHbI METOJ MO3HAHUS IPUPOJIbI, MEXaHHKA, MOJIEKYJIsApHas pu3uka
Y TEPMOJIMHAMMKA, IEKTPOJUHAMUKA, KOJIEOAHUS U BOJIHBI, ONITHKA, CIIEUAIbHAS
TEOpHsI OTHOCUTEIBHOCTH, KBaHTOBAs (pU3MKa, CTpoeHne BecenenHoi.

3. MecTo kypca (pu3NKH B y4eOHOM ILIaHE.
B cootBeTcTBUM C 0a3uCHBIM y4eOHBIM IUIAHOM Kypcy (U3HKH CpeIHen
(MOJTHOM) IIKOJIBI MPEANIECTBYET Kypce (DM3UKU OCHOBHOM MIKOJBI (7—9 Kiacchl),
BKJIIOYAIOIINM 3JIEeMEHTapHbIC CBEACHUS O ((U3NUYECKUX BEIUUYUHAX U SIBIICHUSIX.



Ha stane cpeaneil (oaHO) IMIKOJBI BOBMOXKHO U3Y4YeHUE OOYyYarolIMMUCS
€CTECTBO3HAHUS WM (U3MKU Ha 0a30BOM WJIM YINIyOJIEHHOM ypoBHE. M3yuenue
¢u3uku Ha 0a30BOM YpOBHE MOXET OBITh MPEAYCMOTPEHO MpPH COCTABICHUU
y4eOHBIX IUIAHOB YHMBEPCAJIBHOI'O M COLMAJIbHO-3KOHOMUYECKOIo mpoduieH, a
TaKXK€ MEIUKO-OMOJIOrMYECKOr0 MU HKOJOTMYECKOTO HAMPABICHUN €CTECTBEHHO
HayyHoro npoduisa. M3yuenue ¢uszuku Ha yriiyOJIEHHOM YpOBHE MOXET OBIThH
MPETYCMOTPEHO MPU COCTABICHUU YYEOHBIX MJIAHOB (PU3MKO-MAaTEMATUUYECKOTO,
TE€XHOJOTUYECKOTO (MHKEHEPHOI'0) U €CTECTBEHHO-HAYYHOT 0 Mpoduiei.

Jlannas pabouas nporpamma o Gusrke st 6a30BOro ypoBHS COCTaBIICHA U3
pacuéta 136 u 3a nBa roga oOydenus (mo 2 4 B Henento B 10 u 11 knaccax); B
nporpamme yuteHo 10% pesepBHOro BpemeHHU. [l yriayOGiaEHHOTO YpPOBHS
u3ydeHus Gpu3nKu nporpamma paccurtana Ha 340 4 3a qBa roja o0yuenus (mo 5 4
B Henenmo B 10 u 11 knaccax); B nmporpamme yuteHo 15% pe3epBHOrO BpEMEHH.
Pe3epBHOE BpeMsi yuuTENb MOXET HCIONBb30BaTh JJI YBEJIMYEHUS BPEMEHU Ha
U3y4YeHHE OTIEIbHBIX TE€M Kypca (U3MKH, B 3aBUCHUMOCTH OT MOTPEeOHOCTEH
ydaliuxcsi. YUUTBHIBAETCS Takke TOT (PaKT, 4TO peajbHas MPOJIOJKUTEIBHOCTD
y4e0OHOT0 Tojia BCEr/1a OKa3bIBACTCSI MEHbIIIE HOPMATHUBHOM.

4. Pe3yabTaThl OCBOEHHA Kypca GU3MKH.

JlesiTenbHOCTh  00pa30BaTENBFHOTO  YUPEXKIEHUsT 00Iero oOpa3oBaHUS B
oOydyeHun ¢usnMke B cpeaHed (MOJHOM) IIKOJIe TOJDKHA OBbITh HamlpaBlieHa Ha
JTOCTHXKEHNE 00YJArOIIMMHUCS CISAYIONUX JUYHOCTHBIX Pe3yJibTATOB:

— YMEHHE YIPaBIATh CBOCH MMO3HABATEIILHON JEATEIbHOCTDIO;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCJIE CaMO0Opa30BaHMUIO,

Ha MPOTSHKEHUM BCEW JKM3HU; CO3HATENIbHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIIENTHOM MPO(EeCCHOHAIIBHON M 00IIIECTBEHHOM

JeSTSILHOCTH;
— YMCHHE COTPYAHHYATh CO CBEPCTHHKAMH, JIETBMHU MIIAJIIIETO BO3PacCTa,
B3POCJIBIMHU B 00pa30BaTEIbHOM, y4eOHO-HCCIIeI0BATEIIbCKOM,

IIPOCKTHOM U JPYTUX BUJAX JACATEIbHOCTH;

— c(hOpMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO Pa3BUTUS HAyKH; OCO3HAHWE 3HAYMMOCTH HAyKH, BIJIQJICHUS
JOCTOBEPHOW HWH(OpMamuein O MEepeloBBIX IOCTIKCHUSAX W OTKPBITHAX
MUPOBOU U OTEYECTBEHHOM HAYKU; 3aMHTEPECOBAHHOCTb B HAYUHBIX 3HAHUAX
00 ycTpoiicTBe MHpa M 0O0IIECTBa; TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPYECTRY;

— YYBCTBO TOPAOCTH 33 POCCHUUCKYIO (PM3UYCCKYIO HAYKY, TYMAaHHU3M;

— TIOJIOKUTEJBHOE OTHOIIICHHUE K TPY/Y, 1I€JIEYCTPEMICHHOCTD;

— DJKOJIOTMYeCKas KyJnbTypa, OEpeKHOE OTHOIICHHME K POJHOM 3emiie,
IpUPOIHEIM OoraTtcTBam Poccnm m mMupa, MOHMMaHHE OTBETCTBEHHOCTH 32
COCTOSIHME TIPUPOJTHBIX PECYPCOB M pPa3yMHOE MPUPOIOTI0IH30BaHHUE.



MeTanpeaMeTHbIMM  Pe3yJIbTATAMH OCBOCHHSI BBINYCKHUKAMH CpPEIHEN
(MOJTHOM) HIKOJIBI IPOTPaMMBI IO (PUBHKE SBISIOTCS:
Oceoenue pe2yisamuHblX YHUBEPCATbHBIX YUEOHbIX 0eUCMEU.:

CaMOCTOSATEIBHO ONPEEIATh L€, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1a4yu B 00pa30BaTEIbHOM NESATEIbHOCTH U )KM3HEHHBIX CUTYalUsX;
OLICHMBATh PECypChbl, B TOM 4YHCJIE BpeMs U JIpyrue HemaTepuajbHbIe
pecypchl, HEOOXOAMMBIE JIJIs1 AOCTUKEHUS TOCTABICHHON paHee 1elu;
COIOCTABJISITh UMEIOIIMECS BOBMOXHOCTH U HEOOXOAUMBIE JIJISl TOCTHXKEHUS
LEJIH PECYPCHI;

OTpEENATh HECKOJIBKO IMyTeH JOCTUKEHUS MMOCTaBICHHOM 1IeIu;

3a/1aBaTh NapaMeTPhbl U KPUTEPHUH, I10 KOTOPHIM MOXHO OTPEEIHUTh, UTO LETh
JOCTUTHYTA;

COIMOCTAaBJSATh TOJYYEHHBIH pe3yabTaT MAESTENBHOCTH C IOCTaBJIECHHOM
3apaHee Leblo;

OLICHUBATh MOCJEICTBUS JTOCTHKEHUS MTOCTaBICHHON €)M B I€SITEIbHOCTH,
COOCTBEHHOM KM3HU U KU3HU OKPY>KAIOIIUX JIIOIEH.

OcgoeHue no3HasamelbHbIX YHUBEPCANbHBIX YUeOHbIX OeliCMBULL:

KPUTHUYECKH OIIEHWBATh W HMHTEPIPETUPOBATH WH(OpPMAIMIO C Pa3HBIX
MMO3HUIUH;

pacno3HaBaTb Y (PUKCHPOBATH MPOTHBOPEYUS B HUH(POPMAIIMOHHBIX
UCTOYHUKAX;

UCIIOJIb30BaTh  pa3iU4Hble  MOJEIBbHO-CXEMAaTHUYECKUe CpeacTBa IS
NpPEICTAaBIEHUsI  BBISBIEHHBIX B HH(POPMAIIMOHHBIX  HMCTOYHHKAX
MIPOTUBOPEUHI;

OCYIIECTBIISITh Pa3BEpHYThI MHGOPMAIIMOHHBIA TMOUCK U CTaBUTh Ha €ro
OCHOBE HOBBIC (yueOHbIC M TTO3HABATEIBHBIC) 3a/1aUH;

UCKaTh M HAXOJIUTh 0000IIEHHBIE CTIOCOOBI PEIICHHS 33/1a4;

NPUBOJUTh KPUTHUYECKHE apryMEHThl, KaK B OTHOIICHUU COOCTBEHHOTO
CYXKJI€HUs, TAK U B OTHOLIEHUU JACHUCTBUM U CYKJICHUHN JPYroro 4eyoBeKa;
aHAM3UPOBATH U MPEOOPA30BHIBATH MPOOIIEMHO-TIPOTHBOPEUUBHIC
CUTYaIlNH;

BBIXOAUTh 33  paMKH  y4yeOHOro  TpeaMeTa ©W  OCYIICCTBISATH
LEJICHANIPABICHHBIA MOUCK BO3MOKHOCTHU IIMPOKOTO MEPEHOCA CPEACTB U
CI0co0OB JIEHCTBHS;

BBICTPaNBaTh WHJUBUAYAJIbHYI0 00pPa30BaTEIbHYIO TPACKTOPHUIO, YUUThIBAs
OTPAaHUYEHHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYECHUS;
MEHSTh U YAEPKUBATh Pa3HbIC MO3HUIIMU B MO3HABATEIbHOM AESATEIBHOCTH
(OBITh YYCHHKOM H yuuTeaeM; GOpMYITHpOBaTh 00pa30BaTEIbHBIN 3aMpoC U
BBIMIOJIHSITh ~ KOHCYJbTaTHUBHbIE  (YHKIIMM  CaMOCTOSITENIbHO;  CTaBUTH
npobieMmy u pabotatb HajJ €€ peIIeHUEeM; YIOpaBiIsATh COBMECTHOU
MMO3HABATEIbHON JEATEIbHOCTHIO U MTOAYUHSITHCS).



Kommynuxkamuenule ynusepcanvhvie yueonvie 0eticmeus:

OCYIIECTBIISITh J€I0BYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHHUKAMHU, TAK U CO
B3pOCJIBIMU (KaK BHYTpU 0Opa3oBaTeIbHON OpraHu3aluu, Tak U 3a e
npeaesiamMmn);

OpU OCYIIECTBICHUH T'PYNIOBOM pabOThl OBITh KaK PYKOBOJIUTENIEM, TaK U
YJICHOM MPOEKTHOM KOMaHAbl B pa3HbIX poyigX (TeHepaTopoM HUJeH,
KPUTUKOM, UCIIOJIHUTENEM, MPE3EHTYIOMUM U T. 11.);

pa3BepHyTO, JIOTUYHO M TOYHO U3Jararb CBOIO TOYKY 3pEHHS C
UCIIOJIb30BaHUEM a/ICKBATHBIX (YCTHBIX M MUCBMEHHBIX) S3BIKOBBIX CPEJICTB;
pacno3HaBaTh KOH(QJIMKTOTEHHbIE CUTYallMU W MPEAOTBPAIATh KOH(IUKTHI
710 UX aKTUBHOM (ha3bl;

COIJIaCOBBIBATH MO3UIIMK WIEHOB KOMaH/bI B Mpoliecce paboThl HAJ OOIIMM
IPOJYKTOM/pEIlICHUEM;

NOPEICTaBIATh MNYOJUYHO pe3ylabTaThl WHIUBUIAYAIbHOW M TPYNIIOBOM
NEesTENbHOCTH, KaK Mepe]l 3HAKOMOM, TaK U Mepel He3HAKOMOU ayTuTOpUeH;
nonOuparb MNapTHEPOB A JCJIOBOM KOMMYHMKAIlMM, WCXOAs U3
COOOpaKEeHUN PE3yNbTATUBHOCTH B3aUMO/ICHCTBUS, @ HE JINYHBIX CUMITIATUH;
BOCIIPUHMMATh KPUTUYECKHE 3aMeYaHus Kak pecypc COOCTBEHHOIO
pa3BUTUS;

TOYHO U €MKO (OpMYyIUpPOBaTh KaK KPUTHUYECKHE, TaK U OJOOpUTEIbHBIE
3aMeuyaHus B ajpec ApYTrux JIoeHd B paMKax JeJ0BOM M o0pa3oBaTeabHON
KOMMYHUKAIIMU, N30erast Ipu 3TOM JIMYHOCTHBIX OLEHOYHBIX CYXICHUN.

IIpeaMeTHBIMM pe3yJbTATAMM OCBOCHHUS BBIYCKHUKAMU CpEIHEH (TMOJIHOM)
IIIKOJTBI MTPOTPAMMBI 110 (pr3HKe Ha 6A30BOM YPOBHE SIBJISTFOTCS :

chOpMUPOBAHHOCTh  TPEJICTABICHUH O  3aKOHOMEPHOW CBSI3M U
MO3HABAEMOCTH SBJICHHI MPUPOABI, 00 0OOBEKTUBHOCTH HAYYHOT'O 3HAHUS, O
poiii ¥ MecTe (PU3UKU B COBPEMEHHOW HayYHOUH KapTUHE MUpPA; TOHUMaHUE
poiu Gu3UKHU B HOPMUPOBAHUU KPYro30pa U PyHKIIMOHATLHON TPaMOTHOCTH
YeJI0BEKa JUISl PEIICHUS MPAKTUYECKUX 3a1a4;

BJIQ/ICHHE OCHOBOTIOJATAIOIINMH (PU3UUECKUMHU  TIOHATHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH W TEOPUSAMHU; YBEPEHHOE IOJIb30BAHUE
buznuecKor TEPMUHOIOTUEH U CUMBOJIUKOW;

c(hOpMUPOBAHHOCTh TPEACTABICHUM O (DU3NUSCKOW CYITHOCTH SIBICHUU
OpUPOJbl (MEXAHUYECKHUX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX M KBAHTOBBIX),
BUJIaX MaTepuH (BEIIECTBO U TOJIC), ABMKCHUH KaK CIIOCO0€ CyIeCTBOBAHMUS
MaTepHuH; YCBOEHHE OCHOBHBIX HJIEM MEXAHUKH, ATOMHO-MOJIEKYJISIPHOTO
YYEHHUS O CTPOCHUH BEILIECTBA, SJIEMEHTOB JJIEKTPOAMHAMUKU U KBAHTOBOU
¢bu3HUKYU; OBNAJICHUE TMOHSATUHHBIM aIapaToM U CHUMBOJWYECKUM SI3BIKOM
busuky;



BJa/ICHME OCHOBHBIMM METOJIaMH HAYYHOTO MO3HAHUS, UCIOJIb3yEMbIMU B
¢usuke:  HaOMIOAECHUE, ONKCaHue, U3MEpEHUE, HKCIIEPUMEHT;
yMEHHs 00pabaThIBaTh pe3ybTaThl U3MEPEHUHN, 0OHAPYKUBATh 3aBUCUMOCTh
MeXAy (U3NYECKUMH BEIUYMHAMH, OOBSACHATH MOITYYEHHBIE PE3yJIbTaThl U
JIeNaTh BHIBOJBL;

BJa/JICHHE YMEHMSIMU  BBIJBUTaTh THUIOTE3bl HA OCHOBE  3HAHMS
OCHOBOINOJIAralouX (PU3NYECKUX 3aKOHOMEPHOCTEN M 3aKOHOB, MPOBEPATH
UX SKCHEPUMEHTAIbHBIMU CPEACTBaMU, (GOPMYIUPYs LETb UCCIECAOBAHMS,
BJIa/ICHHE YMEHUSMH ONUCHIBAThH u OOBSACHSTD CaMOCTOSITEIBHO
POBEJICHHBIE AKCIEPUMEHTHI, AHAIM3UPOBATH PE3YJIbTaThl IMOJTYYEHHOU
U3MEpUTENbHON WH(OpPMAIUU, ONpPENesiTh JOCTOBEPHOCTh MOJYYEHHOIO
pe3yibTaTa;

c(hOpMHPOBAHHOCTh YMEHHMSI pelIaTh IPOCThIe PU3NUECKUE 3a4a4H;
c(OPMHUPOBAHHOCTh YMEHHSI MPUMEHSATH TOJYYCHHbIE 3HAHUS  JUIS
OOBSICHEHUS YCIOBUM MpOTEKaHUsl (GU3MUECKUX SBICHUN B MPUPOAE U IS
NPUHSATUS TPAKTHYECKUX PEIICHHUI B TOBCETHEBHOM JKU3HH,

NOHMMaHue (PU3MYECKUX OCHOB M MPHUHIIMIIOB IEHCTBUS (paboThl) MalTuH U
MEXaHU3MOB, CpEJCTB TMEPEJBUKEHUS U CBS3MU, OBITOBBIX MPUOOPOB,
OPOMBIIIIEHHBIX ~ TEXHOJIOTMYECKUX  MPOIIECCOB, BIMSHUS WX  Ha
OKpPYXKaIOILlYI0 Cpely; OCO3HAaHHWE BO3MOXHBIX MPUYMH TEXHOTEHHBIX U
HKOJIOTUYECKUX KaTacTpod;

c(OpMUPOBAHHOCTh COOCTBEHHOM IMO3UIMHU 110 OTHOIICHUIO K (PU3NYECKON
UH(pOpMAaIUH, I10JIy4aeMOil U3 pa3HbIX UCTOUHUKOB.

IIpeaMeTHBIMM pe3yJbTATAMM OCBOCHHUS BBIYCKHUKAMU CpeIHEH (TMOJIHOM)
IIKOJIBI MPOTpaMMbl MO (PU3MKE Ha YriayOJIEHHOM YpOBHE AOJKHBI BKIIOYAThH
TpeOOBaHUA K pe3yJIbTaTaM OCBOCHHUS 0a30BOT0 Kypca U JOTIOTHUTEIBHO OTPaXKaTh:

chOpMHUPOBAHHOCTh  CHCTEMBI  3HAHHUM 00  00mMX  (HHU3NUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUAX W TPEICTABICHUH O JCUCTBUU BO
BcenenHol GU3NUYECKUX 3aKOHOB, OTKPHITHIX B 36MHBIX YCIIOBUSX;
c(hOpMHUPOBAHHOCTh YMEHUS UCCIIEAOBATh U aHAIM3UPOBATh Pa3HOOOPA3HBIC
¢dusznueckue SBICHUS U CBOMCTBA 00HEKTOB, OOBSICHSATH MPUHIIUIIBI PAOOTHI U
XapaKTepUCTUKH TMPUOOPOB U YCTPOUCTB, OOBACHATh TeOPU3HUECKHE
SIBJICHUS,

YMEHHE peliaTh CIOXKHBIC 3a/1a4H;

BJIQJICHNEC yMCHHSIMH  BBIJBUTATh THUIOTE3bI HA OCHOBE  3HAHMUS
OCHOBOTOJIAraloNMUX (PU3HMUECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATH
UX SKCTIEPUMEHTAIBHBIMU CPENICTBAMH, (POPMYIHPYS 1I€JTb UCCIIEIOBAHMS;
BJIQJICHHE METOJaMH CaMOCTOSITEIbHOTO TUTAHUPOBAHUS W TPOBEICHUS
¢u3nUecKnX OKCIEPUMEHTOB, ONMWUCAHUSA W aHaiIM3a MOJYYCHHOU
M3MEPUTEITHLHOW MH(OpMAIH, ONPEACIICHUS JOCTOBEPHOCTH MOIYYCHHOTO
pe3yNbTaTa;



— c(hOpMUPOBAHHOCTh YMEHUU MPOTHO3UPOBATH, AHAIU3UPOBATH U OLICHUBATH
MOCJEACTBUS OBITOBOM M TMPOU3BOJCTBEHHOW JEATEILHOCTU 4YEJIOBEKa,
CBSI3aHHOW C (DU3MYECKUMHU TMPOIECCaMHU, C TO3UIUN HKOJIOTHYECKOU
0€30MacHOCTH.

5. Coaep:xanue Kypca.

Yenyonénnwii yposenw
Du3uKa M eCTECTBEHHOHAYYHbIN MeTO/ MO3HAHUS NIPUPOAbI

®duszrka - pyHaaMeHTandbHas Hayka o npupoje. Hayunslii MeToa mo3HaHUs
mupa. BzauMocBszp Mexay (U3MKOM W JAPYTMMHU €CTECTBEHHBIMU HayKaMmH.
Metoabsl HayqYHOTO UCCeA0oBaHUs (PU3nUecKuX siBIeHUN. DU3NUECKHUe BEITUUHHEI.
[TorpemHoctu u3MepeHud (HU3MYECKUX BEIUYMH. MOJEIupoBaHUE SBICHUN U
MPOIECCOB MPUPOJIBI. 3AKOHOMEPHOCTh M CIy4allHOCTh. DU3UYECKHE 3aKOHbI U
rpaHuUlIbl KX MPUMEHUMOCTU. DU3NYECKUE TEOPUU U TPUHLIMI COOTBETCTBUS. Posib
u MecTo ¢GU3MKU B (POPMHUPOBAHUU COBPEMEHHOM HAy4yHOW KapTUHBI MHUpaA, B
MPAKTUYECKOMN AEATEIbHOCTHU JItoJier. PU3HUKA U KYJIbTYpa.

Mexanuka

[IpenmeT u 3agaum KJ1accuyeckoil ~ MexaHuku. KuHemaTuueckue
XapakTEePUCTUKM MEXAaHWYECKOTO JBWXKEHHMS. Mojenu Ten W JABWKECHUM.
[TIpoctpancTBo U BpeMsi. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHUA. CHUCTEMBI
orcuéta. CkajsipHble U BEKTOpHbIC (u3nueckue BenudyuHbl. Tpaekropus. [lyTs.
Ilepememienne. CkopocTh. YckopeHue. PaBHOMEpHOE U PaBHOYCKOPEHHOE
npsiMoJinHelHoe nBukeHue. CBoOomHOe majeHue Tena. PaBHOMepHOE NBHKEHHE
TOYKH 110 OKPYKHOCTHU. [locTymarenbHOe M BpallaTelibHOE IBUKEHHUE TBEPIAOTO
Tena.

B3aumoperictue ten. SBnenue wmHepumu. Cuna. Macca. MHepiuanbHbie
CUCTEMBI OTcueTa. 3aKOHbI AMHAMUKU HproToHa. Cria TsSXKecTH, BEC, HEBECOMOCTb.
Cuiibl ypyrocTH, CUibl TPEHUSA. 3aKOHBI: BCEMHUPHOIO TATOTEHUs, ['yka, cyxoro
Tpenus. Mcrnoiap30BaHne 3aKOHOB MEXaHUKH /I OOBSICHEHHSI IBHXKEHUS HEOSCHBIX
TEN W JJIA Pa3BUTUS KOCMHYECKUX HCCIEeIOBaHUU. SIBieHUs, HaOmIomaeMbie B
HEMHEPLUUAIIBHBIX CUCTEMAX OTCUETA.

NMnynbc MaTtepuanbHOW TOYKM U CHUCTEMBI Tell. 3aKOH HU3MEHEHUs U
COXpaHeHHUs uMIynbca. Pabora cuibl. MexaHWuyeckas SHEPrusi MaTepHaIbHON
TOYKHU U CUCTEMBbI. 3AKOH U3MEHEHUS U COXPAHEHUS] MEXaHUUYECKOU SHEPTHUU.
JlnHamMuKa BpaniaTeIbHOTO IBUYKEHUS a0COIIOTHO TBEPAOTO TeNa.

PaBHOBeCcHe MaTepuanbHON TOYKU U TBEPAOTO Tena. MOMEHT CHIIBL. Y CIIOBHS
paBHOBeCHUsl TBEPAOrO Teja B MHEpPLUHMAIBHOM CcHCTEMe OTcuyéra. PaBHOBecue
KUJIKOCTH U Ta3a. JlaBneHue. JIBKeHUE XKUAKOCTEH W ra3oB. 3aKOH COXpPaHCHUS
SHEPrUU B JUHAMUKE KUIKOCTH.

MouiekysipHast GQU3MKa U TEPMOJAMHAMHUKA

OcHoBbl MonekysipHO-KuHeTH4eckoi Teopuu (MKT) u TepmoanHaMuxu.
DkcnepuMeHTalbHbIe JokazaTenbcTBa MKT. AbGcomtoTHas Temmepatypa Kak Mepa
CpeaHEN KHHETUYECKON SHEPIUHU TEIIOBOTO JIBUKEHHUS YaCTHUI BEIIECTBA.



Mopens npeanpHOro rasa. JlaBnenue raza. CBs3b MEKIy [aBJICHUEM H
CpPEHEM KHMHETUYECKOM DJHEPrued IMOCTYIATENBbHOIO TEIUIOBOTO JIBUKECHUSA
MOJIEKYJ1 HWJICAIBHOro rasza. Mogenp HIAeanpHOTO Ta3a B TEPMOJMHAMUKE:
ypaBHeHne MeHnneneesa—Kianeiipona, BbIpaXeHUE Ui BHYTPEHHEH JHEPTIUU.
3akoH JlanpToHa. 'a30BbIC 3aKOHBHI.

ArperatHeie cocTosiHusI BemiectBa. dDaszoBwie mnepexojbl. [IpeoOpa3zoBanue
sHepruu B (a30BbIX nepexoaax. HackleHHbIe 1 HeHACHIIEHHBIE Tapbl. BiakHOCTH
BO31yxa. Mojnienb ctpoeHus kuakoctei. [loBepxHocTHOE HaTskeHne. CMayuBaHUE
n HecmauuBaHue. Kammmnsapel. Monens ctpoeHust TBEpABIX Ten. MexaHudeckue
cBoiicTBa TBEPABIX Ten. Kpucrannuueckue u aMmopgHbie Tena.

Buyrtpennsiss sHeprus. PaGora u Termuonepeiadya Kak CHOCOObl HM3MEHEHUs
BHYTpeHHeW sHepruu. llepBblii 3aKOH TepMOAMHAMUKU. AauabaTHBIA Mpoliecc.
HeoOpaTuMoCTh  TEIUIOBBIX  MpoOIlecCOB. BTOopoil 3aKOH  TEPMOJMHAMMKHU.
[IpeobpazoBanust sHepruu B TerioBbix MarmuHax. [ukn Kapuo. KIIJ TemmoBoit
MAaIIMHbI. DKOJIOTUYECKHE MPOOIEMbI TETIOAHEPTETUKH.

OCHOBBI JIEKTPOAUHAMUKH

[Ipeamer ¥ 3agauM AJNEKTPOJAMHAMUKHU. DJIEKTPUYECKOE B3aWMOJICHCTBUE.
3aKOH cOXpaHEHUus AJeKTpudyeckoro 3apsaa. 3akoH Kynona. Hanpsk€HHOCTE H
HNOTEHIMAJ JIEKTPOCTATUYECKOro nojs. [IpuHIMN cynepno3uuuu dIeKTPUUECKUX
noned.  PasHocTh  moTeHHManoB.  [IpoBOAHMKM W JAUDJIEKTPUKH B
ANEKTPOCTATUYECKOM II0Je. JieKTpudeckas €mkocTb. KoHneHcatop. OHeprus
AJIEKTPUYECKOTO ITOJIA.

[TocTosiHHBIN AnekTpuyeckuil Tok. Cuna Toka. DIEKTPOJABIKYLIAs CHJIA
(BAC). 3akon Oma 11 MOJTHOW DJIEKTPHUYECKON IENU. DJIEKTPUUYECKUI TOK B
MEeTaJUIaX, OJJIEKTPOJUTAX, MOJYIPOBOJHUKAX, Tra3zax MW BakyyMme. Ilna3zma.
Onexrponus. [ToxynpoBoaHukoBbie MPUOOPHI. CBEPXITPOBOIUMOCTb.

MarunurtHoe 1nose. Bektop MarHuTHOM MHAYKIMA. [[puHIUNO cynepno3unuun
MAarHMTHBIX [10JIEM. MarHuTHOE 10JIe TPOBOJHUKA C TOKOM. J/[eliCTBHE MarHUTHOTO
0JISI HA POBOJAHUK C TOKOM U JBHKYIIYIOCS 3apsiKeHHYro yactuny. Cuiia Amnepa
u cuia JlopeHna.

[Iorok BekTOpa MArHUTHOM MWHIAYKUMH. SBIIEHUE 3IIEKTPOMAarHUTHOMU
unaykuuu. [Ipasuiio Jlenna. 3akoH sanexkrpoMarHutHol nHAyKuuu. 3C nuanykimu
B IBUKYIIUXCS POBOJHUKAX. SIBJIEHUE  CaMOWHIYKLHUH.

NHAyKTUBHOCTh. DHEPIUs 3JEKTPOMArHUTHOrO MOJisl. MarHUTHBIE CBOMCTBA
BEILIECTBA.

Kone0anus 1 BOJIHBI

Mexanndeckue konebanus. AMIUTUTYIa, TIEPUOJ, YacToTa, (pa3a KojaeOaHwmii.
[IpeBpalenus sHepruu npu Kojiedanusx. BeIHyKIeHHbIE KOJIE0aHUsl, pE30HAHC.

DOnekTpoMarHuTHbIe KoyieOanms. KoneOartenbHbli KOHTYp. CBOOOIHBIC
AIEKTPOMArHUTHBIC KoJeOaHWs. BBIHYXIEHHBIC 3JIEKTPOMArHUTHBIE KOJICOaHUSI.
Pe3onanc. Ilepemennsiii Tok. KoHIEHCATOp M KaTylIka B LIENHA NEPEMEHHOTO TOKA.
DOneMeHTapHas Teopus TpaHchopmaropa. [IponsBoacTso, nepenaya u noTpedaeHue
AIEKTPUYECKOU SHEPTUH.
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Mexanunueckue BosiHbI. [lonepednsie v IpOA0JbHBIE BOJIHBI. DHEPrUs BOJIHBI.
Nutepdepenius u qudpakius BoaH. 3BYKOBBIE BOJHBI.

DIIEKTPOMAarHUTHOE ToJIe. Buxpesoe BJIEKTPUUYECKOE ToJIe.
DJIEKTpOMAarHuTHbIE BOJHBI. (CBONCTBA JJEKTPOMATHUTHBIX BOJH. JlMama3oHbI
AJIEKTPOMArHUTHBIX H3IY4YEHUW M UX MPAKTUYECKOoe MNpuMeHeHue. [IpuHiuIb
pPaaUOCBsI3U U TeNEBUACHUS. Pa3BuTHe CpeCcTB CBA3H.

OnrTuka

I'eomerprueckass onrtuka. IIpsAMoIMHENHOE pacnpoCTpaHEeHUE CBETa B
OTHOPOJHOM cpezie. 3aKOHBI OTPaXKEHUs U NpesioMmieHus ceera. [lonHoe oTpaxeHue
ceeta. dopmyia TOHKOM JUH3BI. ONTHYECKUE TPUOOPHI.

Ckopocts cBera. BomHoBble cBoiicTBa cBeTta. Jlucmepcusi  cBeTa.
Nurtepdepenus ceera. Korepentnocts. Judpaxuus crera. [lomsipuzanms ceera.
Buasl uznyuenunii. CnekTpsl M CIEKTpaibHbIN aHau3. [Ipaktuueckoe npuMeHeHue
3JIEKTPOMArHUTHBIX U3TyUYCHUH.

OCHOBBI CHIENUAIBHOI TEOPHUH OTHOCHUTEIHLHOCTH

NHBapraHTHOCTh MOAYJSL CKOPOCTH CBeTa B Bakyyme. [IpuHumn
OTHOCUTEJIbHOCTH OMHIITEHHA. [IpocTpaHCTBO U BpeMsi B CIEIMAIILHOW TEOpUU
OTHOCHUTEJIBHOCTH. DHEPrusi M UMITYJIbC CBOOOJHOM yacTuilbl. CBsI3b MacChl U
SHEPIUH CBOOOIHON YaCTHUIIBI. DHEPTHUs IMOKOSI.

KBanroBas ¢puszuka. @Pusuka aTtoma 1 aTOMHOI0 siApa

[Ipenmer u 3a1aun KBAaHTOBOM (PU3UKH.

TemoBoe wuznyuenue. PacrmpeneneHue sSHEprum B CIEKTpe aOCOIIOTHO
yépHoro Tena. ['mmoreza M. Ilmanka o kBaHtax. ®ortodddexr. Ombiter A. T
CroneroBa, 3akoHbI poTodPdekTa. YpaBHenue A. DuiHmTeriHna s Gororddekra.
®oroH. ['unore3a ae bpoinsd 0 BOJHOBBIX CBOWCTBAX 4acTull. KopmyckyisapHO-
BOTHOBOM  ayanu3m. CooTHomieHue Heomnpeaenénnoctei [ elizenoepra. JlaBienue
ceera. Onbitel I1. H. Jle6enena u C. M. BaBunosa. Judpaxius 31eKTpOHOB.

Mopgenun ctpoenust atoma. OmnbiTel Pesepdopnma. Ilmanerapnas mopenb
ctpoeHusi aroma. OObSICHEHHE JMHEHYAaTOro CHEKTpa BOJOPOAA Ha OCHOBE
KBaHTOBBIX MOCTynaTOB bopa. CllOHTaHHOE U BBIHYK/IEHHOE M31y4YE€HHUE CBETA.
CoctaB u ctpoeHune atroMHbIX snuep. M3oromsl. Anepubie cumnbl. JledekT macchl.
DOHeprus CBsI3W aTOMHBIX SEP.

PannoaktuBHOCTH. BUibl paluOaKTUBHOTO H3JIyYEHHUs. 3aKOH
PaJIHOAaKTUBHOTO pacnaza. SnepHble peakuuu, PEakUUH JEJICHUS U CHHTE3A.
[ennas peakuust nenenus saep. SnepHas sHepretuka. TepMOsAEpHBIA CHUHTES.
[IpumeHenne saepHOW SHEpruu. buoaorMyeckoe MIencTBUE pPAaAMOAKTUBHBIX
W3JIy4YCHUM.

DneMeHTapHble YacTUIlbl. DyHIaMEHTaIbHbIE B3aUMOJICUCTBUS. Y CKOPUTEIHU
AJIEMEHTAPHBIX YACTULL.

Crtpoenue BceesieHHoi

[IpuMeHUMOCTh 3aKOHOB (PU3MKHU AJIsI OOBSICHEHUS] MPUPOABl KOCMUYECKUX
00bekToB. ConHeuHas cucteMa. 3BE3/Ibl 1 UICTOYHUKH UX dHepruu. Knaccudukarus
3BE31. OBomonns ComHIa U 3BE3 .
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lanaktuka. [lpyrue ranaktuku. IIpocTpaHCTBEHHO-BpEMEHHBIE MacIITaObI
HaOmonaemoit Bcenennoit. IlpeacraBnenue o6 sBomonuu Bceenennoit. TémHas
Marepus U TEMHAs SHEPIusl.

IToBTOpEeHue

Pe3zepB (25 u)

IIpumepHbIii IepeYeHb NPAKTHYECKHUX U JIa00OPAaTOPHBIX padoT
IIpsMble U3MEpEHUs:
— H3MEpEeHUE MTHOBEHHOM CKOPOCTH C HCIOJBb30BAaHHEM CEKyHIAOMEpa HIIU
KOMIIBIOTEpA C JaTYUKAMH;
— CcpaBHEHHE Macc (110 B3aUMOJIEHCTBHUIO);
— H3MEpEHHUE CUJI B MEXAHUKE;
— HM3MEpEHHUE TeMIEPATYPbI KUAKOCTHBIMU U LU(PPOBBIMU TEPMOMETPAMU;
— OLIEHKA CHJI B3aUMOJICUCTBHS MOJIEKYJ (METOJIOM OTphIBA Kareihb);
— DJKCIepUMEHTalbHas TpoBepka 3akoHa ['eii-Jltoccaka (M3mepeHue TepMmo-
JTUHAMUYECKUX MMapaMeTpoOB Iasa;
— wu3Mmepenue J/]C uctouHmnka Toka;
— OIpejelieHre nepuojia 00opaleHus JBOMHBIX 3BE3/1 (MeYaTHbIE MaTEpUAIIbl ).
KOCBEHHbIE U3MEPEHUS:
— W3MEpPEHHUE YCKOPEHUS;
— H3MEpeHue YCKOPEHHUs CBOOOIHOIO MaJeHHUS;
— OIpEACIICHUE YHEPTUU U UMITYJIbCA [10 TOPMO3HOMY ITYTH;
— W3MEpEHHUE YJEIbHOU TEIJIOTHI IUIABJICHMUS JIBIA;
— W3MEpPEHUE HANPsSHKEHHOCTH BHUXPEBOIO  JIEKTPUYECKOrO Mot  (IpH
HaOJIOICHUH 3JIEKTPOMArHUTHOM UHIYKIIUH);
— W3MEpPEHHUE BHYTPEHHETO COIIPOTHUBIICHHS HCTOYHHMKA TOKA;
— OIpEAEIICHHE MT0Ka3aTells IPEIOMIICHUS CPEBL;
— u3MepeHue GOKYCHOr0 pacCTOSIHUS coOMparollel U paccenBaroLIeil TNH3;
— OIIpEAENIEHHE JUIMHBI CBETOBOM BOJIHBI;
— OlleHKa HHPOPMAIMOHHON EMKOCTH KoMIakT-aucka (CD);
— OIpEAENICHHE MMIIYJIbCa U SHEPIMM YACTHULBI IIPU JBHKEHUU B MarHUTHOM
nosie (o ororpadusam).
Habmronenus:
— Ha0mo/IeHne MEXaHUYECKUX ABJICHUI B MHEPLUUANbHBIX U HEMHEPIUATbHBIX
CHUCTEMaXx OTCYETA;
— Ha0mo/leHne BBIHY)KJICHHBIX KOJI€OAHUIN U PE30HAHCA;
— mnabmonenue nuddysuu;
— Hal0mro/ieHne SBJICHUS 3JIEKTPOMArHuTHOM UHIYKIIUH;
— HaO0JIOJIEHHE BOJIHOBBIX CBOMCTB cBeTa: audpakius, HHTepPepeHIus,
MOJIAPU3ALINS;
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HaOJII0ICHUE CIIEKTPOB;
BeUEepHUE HAOII0AeHUS 3BE31, JIyHBI U IIaHET B TEJIECKOI UM OMHOKIIb.

HccnenoBanus:

UCCIIEIOBAHUE  PABHOYCKOPEHHOTO  JIBUKEHUS C  HCIOJIh30BaHUEM
AJIEKTPOHHOTO CEKYHJIOMEpa UM KOMITBIOTEPA C IaTYUKAMU;

UCCJIEIOBAaHUE JIBIXKCHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO;

UCCJIeIOBaHUE LEHTPAIIBHOTO yAapa;

UCCJIEIOBAaHNE KaUeHUS UIIMH/PA 10 HAKJIOHHOM TIJIOCKOCTH;

UCCJIEJIOBAaHUE JIBIXKEHUSI OPOYHOBCKOM "acTHIlhI (110 Tpekam [leppena);
UCCJIeIOBaHKE U30IPOIIECCOB;

UCCJIeIOBaHNE 30XOPHOT0 MPOLECca U OLIEHKA a0COTIOTHOTO HYJIS;
UCCJIEJIOBAaHNE OCTHIBAHUSI BOJIBI;

UCCJIEJIOBAaHNE 3aBUCUMOCTH HANPSKEHHUs Ha TOJI0CaX MCTOYHMKA TOKA OT
CHUJIBI TOKA B IIETIH;

UCCJIEIOBAaHNE 3aBUCMOCTH CHJIBI TOKA Uepe3 JIaMIIOUKYy OT HaINpsDKEHUS Ha
HEH;

UCCJIE/IOBAaHNE HarpeBaHMs BObI HarpeBaTeieM HeOOIbIIONW MOIITHOCTH;
UCCJICJIOBAHUE SBJICHUS JICKTPOMArHUTHON UHTYKIIUH;

UCCJIEIOBAaHNE 3aBUCUMOCTH YIJia TPEJIOMJICHUSI OT yTJia MaJICHHS;
UCCJIEIOBAHNUE 3aBUCUMOCTH PACCTOSHUS JIMH3BI 1O M300paKeHusi OT
pacCTOSIHUS JIMH3BI 10 IPEIMETA;

UCCJIEOBAHUE CIIEKTPa BOAOPOAA;

UCCJIeIOBaHUE JBUKEHUS JBOMHBIX 3BE3]] (110 IEYATHBIM MaTepHaiaM).

[IpoBepka runoTe3:

pU JABMKEHUH OpycKa MO HAKJIOHHOM IUIOCKOCTH BpeMs INEepeMelleHus Ha
ompeIeIEHHOE PACCTOSHUS TeM OoJible, 4eM OoJIbIlle Macca OpycKa;

npu JABMKEHUM Opycka IO HAKJIOHHOW TIOCKOCTH CKOPOCTh TMIPSIMO
IPOMOPIIMOHATBFHA TTYTH;

Opu  3aTyXaHUM KoJIeOAaHWW aMIUTUTyna OOpaTHO MPOMOPIMOHANIbHA
BpPEMEHU;

KBaJpaT CpPEAHET0 TMepeMelieHne OpPOYHOBCKOW  YaCTUIBI  MPSMO
IPOMOPIIMOHATHFHO BpeMeHH Ha0mtoeHus (1o Tpekam [leppena);

CKOPOCTb OCTBIBaHHS BOJIbI JIMHEWHO 3aBUCUT OT BPEMEHHU OCTHIBAHMS;
HANPSDKEHHE TP TTOCIISIOBATEIbHOM BKIIFOUCHHH JIAMITOYKH M PE3UCTOpa HE
pPaBHO CyMMe€ HANpsDKEHUH Ha JIAMIIOYKE U PE3UCTOPE;

yTOJI IPEJIOMIICHUS TIPSIMO TIPOMOPIIMOHAICH YTy TTaJCHUS;

IIPH IOTHOM CJIO’KCHHUH JIBYX JIWH3 ONTHUYCCKUAE CUJIBI CKIIAIBIBAIOTCS;

KoHcTpyupoBaHne TEXHUUYECKUX YCTPOUCTB:

KOHCTPYHUPOBAHUE HAKIIOHHOM IUIOCKOCTH € 3aaaHHbiM KII/;
KOHCTPYHPOBAHUE PHIYAXKHBIX BECOB;
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— KOHCTPYUPOBAHHME HAKIOHHOM IIOCKOCTH, MO KOTOPO OpPYCOK JIBHIKETCA C

3a1aHHBIM YCKOPEHUEM;

— KOHCTPYMPOBAHHE IJIEKTPOJABUTATENS;

— KOHCTpYHUpOBaHHE TpaHC(hHOpMaTopa;
— KOHCTPYHPOBaHHE MOJIEIH TEJIECKOIA WIK MUKPOCKOIIA.

TemaTnyeckuii mjian

Ne HaumenoBanue paszzaena Konnuec BocnurarensHblil nOTEHIMAI
TBO
9aCcOB
1 | ®usuka u MeTOabI 2 BocnuTeiBaTh yOSXKIEHHOCTH B
HAYYHOT'0 O3HAHUSA BO3MOXXHOCTH MO3HAHUS TPUPOJIbI
2 | Mexannka 77 Bocnuranne TMY4HOCTH, CLIOCOOHOM

KPUTHYECKU MBICITUTH B TIPOIIECCE
00y4eHUsI; BOCIIUTaHUE
CO3HATEIHbHOU JUCIHUILTNHBI TIPH
pabote ¢ yueOHUKOM, J1a0OPaTOPHBIM
000pyI0BaHNEM

3 | MoaekyJsipHasi
¢usuka. TemnoBbie
SIBJICHHS.

43

BocnuTeiBaTh HHTEpEC K yuebe u
IpeIMETY; BOCITUTHIBAThH
CaMOCTOATEIBLHOCTh TPH
BBITIOJTHEHUH J1ab0paTOPHBIX pabdoT;
Bocnutanue 6epexxianBoro
OTHOIICHUS K OKPY’KaIoIlel cpesie

4 | DeKTpOAMHAMUKA

68

Bocnuranue co3HaTenbHOU
JTUCIUTUTHHBI TIPH paboTe ¢
y4eOHHKOM, JJa00paTOPHBIM
000pyZI0BaHUEM; CO3/IaTh YCIOBUA,
obecneunBaroire GopMUpPOBaHUE Y
YUYEHHUKOB HABBIKOB CAMOKOHTPOJISI

5 | Koste0aHus U BOJIHBI

41

dopmupoBaHUE YOCKICHHOCTH B
HEO0OXOIMMOCTH Pa3yMHOTO
WCIIOJIb30BAaHUS TOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIA JaJIbHEUIIIETO
Pa3BUTHS YETIOBEUECKOI0 00IIIeCTBa

6 Onruka

33

BocnuTeiBaTh aKKypaTHOCTb,
BHUMATEILHOCTH, YYBCTBO
OTBETCTBEHHOCTH MpHU paboTe B
rpynmnax, ¢opMUpoBaHHE
M03HABATEIILHOTO MHTEPECa K
peIMETy
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7 | KpanToBas dusuxa 33 | Co3nath yciioBus, CIIOCOOCTBYIOIINE
BOCTIMTAHUIO aKKYPaTHOCTH H
BHUMATEIbHOCTH MPH BBHITTOJIHEHUU
paboT ¢ UCTIOJIb30BAaHUEM
bu3HUecKrX NpuOOPOB

8 | 3nauenue QpuznKy 115 1 CriocoOCTBOBATH PAa3BUTHIO
00LACHEHHs MUpPa 1 TBOPUYECKOT'0 OTHOIIECHUS K y4eOHOU
PA3BUTHSH nesATenbHOCTH, (POPMHUPOBAHUE
NMPOU3BOAUTEIBHBIX CHJI
oGmecTna OTHOUIEHUS K cpml/ilce KaK 3JIEMEHTY

00111e4eJIOBEYECKON KYJIbTYPhI

9 | Ctpoenne u 3BoJIO0MSA 9 Crnioco0cTBOBaTH (POPMUPOBAHUIO
Beenennoit HAay4YHOI'0 MUPOBO33PEHHUS HA

MPUMEPE U3YUCHUSI CTPOCHHUS U
yBoarONUA Bceenennon

6. Onucanue y4eOHO-MeTOAMYECKOT0 H MATEPHATbHO-TEXHUIECKOT0

o0ecrieueHust 00pPa30BaTEJLHOIO NMpouecca.

B coorBerctBuum c TtpeboBanusiMu PI'OC mnpeamonaraercs peaau3anus
NeATeIbHOCTHOTO TIOAX0/la K TpoIlecCy OOyYeHHs, pPa3BUTHE Y IIIKOJIHLHUKOB
YMEHUU MPOBOAUTH HAOIIOCHUSI TPUPOIHBIX SBICHUHN, OMUCHIBATH U 0000IIAThH
pe3yabTaThl HaOIIOACHUH, UCIIOIB30BATh U3MEPHUTEIIbHBIC TTPUOOPHI JJIST H3YICHUS
(bU3UYEeCKUX SBIICHHUH; IPEACTABISATh PE3yJbTaThl HAOIIOICHUN WIIM U3MEPEHHH C
MOMOIIbI0 Tabnuil, TpaUKOB U BBISBIAT, HA OTOM OCHOBE JSMIIUPHUYECKUE
3aBUCUMOCTH; MPUMEHATH TOJYYCHHBIC 3HAHUS Il OOBICHEHHUS pa3sHOOOPa3HBIX
MPUPOJHBIX SIBJICHUM MW  TPOLECCOB, IPUHIUIOB JEUCTBUA BaXKHEUIIUX
TEXHUYCCKUX YCTPOMUCTB, I pemeHus Gu3ndeckux 3aaad. [I[puHIunuanbpaoe
3HAYCHHE JIJIS pealli3alliy 3TOr0 MOAX0/a SBJISETCS 00€CTIEYCHHOCTh (PU3HMUECKUX
KaOMHETOB COOTBETCTBYIOIIUM O0OPY/IOBAHHEM.

I'maBHOoe B ocHameHun KaOuHeTa (U3UKH — OTO JabopaTopHOE U
JEMOHCTPAIMOHHOE O0OpYy/IOBaHUE, NPHYEM JUIS peau3alluid  IPaKTHICCKOM
HaIPaBJICHHOCTH MPEIMETa B COBPEMCHHBIX YCIIOBHIX M3MEPUTEIBHBIN KOMILIEKC
JIOJDKEH HACHIIATHCS KOMITBIOTEPHBIMU U IU(GPOBBIMU CPEICTBAMU U3MEPCHHUS, TaK
KaK OOJIBIIMHCTBO IIKOJIbHUKOB TOJBKO B KaOMHETaX (PU3UKH MOTYT 03HAKOMHUTHCS
C IPUMEHCHHEM KOMIThIOTEPHBIX TEXHOJIOTHHA.

JleMoHCcTpanmoHHOe O00OPYIOBaHHE ITOJDKHO OOECIeUYnBaTh BO3MOXKHOCTH
HaOJIOJICHUSI BCEX HM3yYaeMbIX SBIICHHWH, BKIIOUYEHHBIX B IIPOrpaMMy CpeaHei
ITKOJTBI.

Hcrnons3oBanne 1abopaTtopHOTO 00OpYyMOBaHHS B (OpPME TEMAaTHUCCKUX
KOMIUICKTOB TI03BOJISICT OPTraHU30BaTh BHINTOJHEHNE (DPOHTAIHLHOTO IKCIIEPUMEHTA
C MPSIMBIM JOCTYITOM YYaITUXCs K HUM B JTI000H MOMEHT BpEMEHH. DTO JIOCTUTACTCS
MyTEM UX XpaHCHUS B MKadax, pacioJIoKEHHBIX BJIOJIb 3aJHEH UIH OOKOBOM CTEHBI
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kaOWHeTa, WM HWCIOJB30BAHUSA CHCIHAIBHBIX JTA0OPAaTOPHBIX CTOJIOB C
BBIIBHOKHBIMH SITIIUKAMHU.

Hcnonp30BaHuEe TeMaTHYECKUX KOMIUIEKTOB JTJAOOPAaTOPHOTO 000pYyIOBaHUS
0 MEXaHUKE, MOJIEKYJISIPHON (DH3HKE, DIICKTPUIECTBY M ONTUKE CIIOCOOCTBYET:

e (QOpPMHUPOBAHUIO TAKOTO BAXXHOTO OOIIEY4EOHOTO YMEHHUS, Kak MoAOOop
yYaniuMucs OOOpYIOBaHUS B COOTBETCTBHHM C IICJIBIO ITPOBEICHHUS
CaMOCTOSITETLHOTO UCCIICIOBAHUS;

® [IPOBEJCHMIO IKCIIEPUMEHTAIBHOM pabOThI Ha JIFOOOM FTare ypoka;

® YMCHBIIICHUIO TPYJIOBBIX 3aTpaT YUUTENS TIPH IMOATOTOBKE K YPOKaM.

[Tpu m3yuennn pusuku Ha yrayOaEHHOM YPOBHE TEMAaTHUECKHE (PPOHTAIbHBIC
KOMIUICKTBI JIOJDKHBI OBITh JIOTIOJHEHBI 00OpPYIOBAaHHEM, COCTaB KOTOPOTO
OTIpE/IETISICTCS COACPKAHUEM MPOBOJUMBIX JTA0OPATOPHBIX U MCCIEAOBATEITBCKUX
paboT.

CHaOxenue kabOuHeTa (U3UKU DIIEKTPUUECTBOM M BOJAOW JODKHO OBITh
BBITIOJIHEHO C COOJIOACHHWEM MpaBWJI TeXHUKU Oe3omacHocTH. K mabopaTtopHbIM
CTOJIaM, HETIOJIBMKHO 3aKPEIUIEHHBIM Ha 0Ny KaOWHETa, MOJIBEICHO MePEMEHHOE
HanpspkeHne 42 B OT mmuTa KOMIUIEKTa 3JEKTPOCHA0KEHUS, MOIITHOCTH KOTOPOT'O
BBIOMPAETCS B 3aBUCUMOCTH OT YKCJIa CTOJIOB B KaOMHETE.

K neMoHCTpallmOHHOMY CTOJIy OT IIMTa KOMIUICKTa 3JICKTPOCHAOKEHUS
nozBeneHo Hampsbkerue 220 B. B xabunete pasmerniaercss TyM0a ¢ pakOBUHOM U
kpaHoMm. Llenblii psax AEMOHCTPAIIMOHHOTO OOOPYIOBaHUS - KOMIUJIEKTHI 10
MEXaHMKE, JIEKTPUUYECTBY U OINTUKE - IIPU IPOBEJICHUN ONBITOB PACIOIararoTcsl Ha
KJIACCHOM JTOCKE € MOMOIIbI0O MATHUTOB, TO3TOMY OJ[HO MOJIOTHO JIOCKU B KaOMHETe
(GU3UKU TOHKHO UMETh CTAIbHYIO TOBEPXHOCTb.

B xabunere puzuku nmeeTcs:

® [IPOTHUBOIOXAPHBIA MHBEHTAPh U ANITEYKY C HAOOPOM MEPEBA30YHBIX CPEICTB
U MEJIMKaMEHTOB, COOTBETCTBYIOIIUX TPEOOBAHUSIM;

® WHCTPYKIIUS 110 MpaBUIaM 0€30MaCHOCTH TPYa sl 00yJaroIuXCs U KypHaT
pETrHCTpaIly UHCTPYKTaXKA MO IpaBuiIaM 0€301acHOCTH TPY/a.

Ha ¢poHranpHOl cTeHe KaOwHETa pa3MelieHbl IUIakaT Cco  IIKajoi

AIIEKTPOMArHUTHBIX BOJIH, TaOymIla npuctaBok u equuui CHU.

Kabuner 060pyaoBaH cHCTEMOM 4aCTHYHOTO 3aTeMHeHUsA. Ha cTeHe 3akperieH
DKpaH.

Kabuner Qu3uku coequHEH CO CHEIHAIBHOM CMEXHOW KOMHATOH —
Ta00PaHTCKOM 71l XpaHEHHs JEMOHCTPAIIMOHHOTO 00O0PY/IOBaHUS M MOATOTOBKHU
ombiToB. KabuueT ¢usnku, KpoMme TadOpaTOPHOTO U JIEMOHCTPAIIMOHHOTO
000pyTI0BaHMS, TAK)KE OCHAIIEH:

¢ y4eOHO-METOUYECKOH, CITPAaBOYHO-MH(POPMAIIMOHHON U HAay4HO
NOMYJISIPHON JTUTEpaTypoi (yaeOHUKamMu, COOpHUKAMHU 3a/ad, KypHaJIaMmH,
PYKOBOJICTBAMH TIO MPOBEJACHUIO yU4EOHOTO HKCIIEPUMEHTA, WHCTPYKIMSIMHU
0 AKCIUTyaTalluu y4eOHOTO 000pyA0BaHUs );

® KApTOTEKOH C 3aJaHUSMHU U WHANBUAYAJTHLHOTO OOYYEHUS, OpTraHU3aIliu

CaMOCTOSITEIbHBIX pa0OT 00yYaroIIUXCs, MPOBEICHHUS] KOHTPOJIbHBIX paloT;
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® KOMIUIEKTOM TeMaTHYECKUX TaOJMIl MO BCEM pa3jiesiaM IIKOJIBHOrO Kypca
(u3HKYU, TOPTPETAMU BBIJAIOIIUXCS (DU3UKOB;
® KOMIUIEKTOM TEXHUYECKUX CpPEICTB OOy4Y€HHs, KOMIIBIOTEPOM C
MYJIbTUMEIUAHBIM TPOEKTOPOM M JIOCKOH.
[Ipy uCHoONb30BaHUM TEXHUYECKUX CPEACTB OOYYEHHUS  YUUTHIBAIOTCS
BPEMEHHBIE OTPAaHUYEHUS, HajlaraéMble CaHUTAPHBIMU MpPABUJIAMU U HOPMaAMH
(CaunlluH).

Oo6opynoBanue u NpudOpHI.
IlepedyeHb 1eMOHCTPALIMOHHOIO 000PYA0BAHMS

JUisi  TMOCTaHOBKM  J€MOHCTpALMl  JTOCTATOYHO OJHOTO  AK3EMIUIIpa
o0opyaoBaHusi, Uisi (POHTANBHBIX JIAOOPATOPHBIX pabOT HE MEHEee OHOTrO
KOMIUIEKTa 000py0BaHUS HA ABOMX yUal[UXCS.

[TpubGopsl: cexkyHaoMep, TEPMOMETP, MEH3YPKa, JINHEWKA, PhIUYa)KHbBIE BECHI,
MEH3YpKa, TMHAMOMETpP, MAHOMETP, OapOMETp-aHEPOU I, TICUXPOMETP, TUTPOMETD,
AIEKTPOMETP, DJIEKTPOCKOM, DJIEKTPOU3MEPUTENbHbIE MPUOOPHI (raJbBaHOMETP,
aMIepMETP, BOIBTMETP), JO3UMETP.

Tenexku, CTEKISTHHBIN KOJOKOJ, Hacoc, map [lackans, coobuiaromuecs: cocybl,
BeJIEpKO ApXuMmena, pbryar, OJ0K, HaKJIOHHAs TUIOCKOCTh, OpYCKH, KOMIAc, phlyar
Ha IITaTUBE, HA0OP TPy30B, TPUOOMETP, KATOPUMETP.

Tpybka Hptorona, npubGop ajisg JAEMOHCTpAIlMM 3aKOHA COXpaHEHHSs
MEXaHMYECKOW SHEPIrHH, HACOC PYYHOM, KOMIUIEKT MPUOOPOB MO KWHEMATHUKE U
JUHAMUKE, TPUOOP [IJIs IEMOHCTPAIMH 3aKOHA COXPAaHEHUSI UMITYJIbca, TPUOOp JUIs
JEMOHCTpAIIMU PEAKTUBHOTO JBUKEHUSI.

HutsaHOM 1 npyXKWHHBIN MassTHUKH, BOJTHOBAsI MalllMHA, KAMEPTOH.

CynTanbl dJEKTpUUYECKHE, DJJeKTpodopHas MaliuHa, >S00HUTOBas U
CTEKJISTHHAsl TaJOYKH, TUJIB3bl DJIEKTPUUECKHE, KaJopuMeTp, Habop Tenm Jyisd
KaJIOPUMETPUICCKHUX PAOOT.

TpancdopmaTtop, KOHAEHCATOP, IMOJOCOBBIE M JyrooOpa3HbIE MarHHTHI,
KaTylllKa, KIIOY, KaTylIIKa-MOTOK, COEJUWHUTEIbHBIE MPOBOAA, HU3KOBOJIbTHAs
JaMIla Ha TMOJCTAaBKE, CIEKTPOCKOI, BBICOKOBOJBTHBIA MHIYKTOP, CHEKTPaJIbHbIE
TpyOKHU € Ta3aMu, CTEKJISIHHAS MMPU3Ma, TUH3bI.

Munu-n1abopaTopuu Mo MeXaHUKe, MOJICKYJISIPHON (hU3HKE, OTITUKE.

Mopenu: Mojaens OpOYHOBCKOTO JBIKEHHUS, mMapoBoil TypOunbl, JIBC,
O00OBEMHBIE MOJEIU CTPOCHHUS KPUCTAJUIOB, PEAKTHBHOTO JBUKCHUS, MOJENb
reHepaTopa NEPEMEHHOI0 TOKa, MOJENb JJIEKTPOJBUTaTelNsl, 3JIEKTPOMArHUT
pa300pHBIil.

DJIeKTPOHHBIE 00pa3oBaTe/ibHbIE PeCypchl 0 (pU3UKe

HasBanue caiita ‘ AJpec caifta | AnnHoranus
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Poccuniickuit
obmreoOpaszoBar
€JIbHBIN ITOPTAJI

http://experiment.edu.
ru

Wudopmanmst 0060 Bcex BUgax 00pazoBaTeIbHON
NPOAYKIIMU U YCIIYT, HOPMATUBHBIX TOKYMEHTaX
(BKiTIOYAst O(DUIIMATBHBIE TEKCTHI), COOBITHSX
00pa30BaTEIILHON KU3HU.

Ennnas
KOJUIEKLIUS
U(pPOBBIX
o0Opa3oBaTellbH
BIX PECYPCOB

http://school-
collection.edu.ru

B Konnekmun npencraBineHsl HA00PH! (PPOBHIX
pecypcoB K 00JIbIIOMY KOJIMYECTBY YUEOHUKOB,
pexomMeHa0BaHHbIX MuHOOpHayku PO k
UCII0JIb30BaHUIO B IIKoJIax Poccuu, MHHOBAIIMOHHBIE
y4e0HO-METOIMYECKUE pa3pad0TKH, pa3HOOOpa3HbBIE
TEMaTUYECKHUE U MTPEIMETHBIE KOJUIEKIINH, a TAKKe
JIpyrue yueOHble, KyJbTYpPHO-IIPOCBETUTENbCKUE U
MI03HABATEJIbHbIE MATEPHAJIBL.

denepanbHbIA http://fcior.edu.ru Caiit ®LIUOP obecrieunBaeT KaTaJoru3ammo

LEHTP AJIEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB PA3ITHMYHOTO

nHGOPMAITMOHH THUIIA 32 CYET UCTIOIb30BaHUS €IMHOM

0- MH(}OPMALMOHHON MOJIEH METaJaHHbIX, OCHOBAaHHOM

o0pa3oBaTellbH Ha crangapre LOM.

BIX PECYPCOB

(®IHOP)

Caiit s http://www.fizika.ru Ceropanst caiiT — 3to 607ee 2000 daiinoB: yueOHUKH,

npenoaaBaTenei 1a00paToOpHbIE U KOHTPOJIbHBIE PAOOTHI, TECTHI,

busukw, (bakyIbTaTUB U MHOTOE-MHOTO€ JIPYTOE.

yUaIIUXCS A UX

poauTenen

College.ru: http://college.ru/fizika | Bbr MOkeTe MOCMOTPETH B OTKPBITOM JIOCTYIIE

®dusuka / y4eOHUK, BKIIFOUEeHHBIN B Kypc "OTkpbiTas Ousnka"
(YUEBHUK), nopaboTath ¢ UHTEpaKTHBHBIMH Java-
anmetamu o ¢usuke (MOJIEJIN), oTBeTHTh HA
Bonpocsl (TECTBI). Pazgen ®U3NKA 8 UHTEPHETE
COJIEP>KUT 0030p MHTEPHET-PECYPCOB MO (PU3UKE.
Oxkcnpecc-tectbl EI'D, ctatbu 1 HOBocTH 0 ET'D .

Tazera http://fiz.1september.r | I'azera «®usuka» u3mgarenbekoro goma [lepsoe

«Duznkay u CEHTSIOPSI.

denepanbHas http://www.school.mi | ®3®DTIII paboTaeT B TECHOM TBOPYECKOM

3a04Has pt.ru cotpyanuuectse ¢ MOTU u gpyrumu

¢buzuko- o0pa3oBaTelbHBIMU yupexaeHusiMu PO, peanuzys

TEXHUYECKas IPOrpaMMy HETIPEPHIBHOTO 00pa30BaHUA B IIEITU

IIKOJIA TIPH "IKOJIa — Y4YpexKACHUE JOBY30BCKOTO

MockoBckOM JOTIOTHUTEIHLHOTO 00pa3oBaHusi — BY3'.

¢buzuKo-

TEXHUYECKOM

WHCTUTYTE

Hayuno- http://kvant.mccme.ru/ | TlepBblii B MUpe HAYYHBIH )KYpPHAI TS IIKOJIBHUKOB,

MOMYJISIPHBIH paccuMTaHHBI HA MACCOBOTO YUTATEIIS.

¢buzuko-

MaTeMaTH4eCKU

W )KypHau

"KBant" (ApxuB

HOMEpPOB)
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http://experiment.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/17/p/page.html
http://www.fizika.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://fiz.1september.ru/
http://fiz.1september.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/

[Mopran http://www.e- I'naBnas 3amauda pasaena GU3UKA - 00beMHUTD

ecTecTBEHHBIX | Science.ru/physics JFOJICH MHTEPECYIOMNXCsl PU3UKON U MTPEIOCTABUTD

Hayk: Ousuka YUTATEIISIM MaTEpUabl IO TEOPETUICCKON (DU3HKE.

Beenenue B http://nano-edu.ulsu.ru | Cdepa HAHOTEXHOJOTHIT CYMTACTCS BO BCEM MUPE

HAHOTEXHOJIOTH KIIFOYEBOM TeMOU i TexHosoruil X XI Beka.

"

W3natenbcTBO http://metodist.lbz.ru/ | Caiit MmeTouYecKOM CITY>KObI H3/1aTEIbCTBA

BMHOM. OCYIIECTBIISIET 0OPAaTHYIO CBSI3b C YUUTEISIMU, CETEBYIO

JIaGopaTopus KOHCYJIbTAIIMOHHYIO TIOJIEPKKY MEAaroroB Kak

3HaHUMU. cunamu aBTopoB Becex YMK, Tak u metoaucramMu
u3naTenbeTBa. Ha caiite yHKIIMOHUPYIOT aBTOPCKHE
MacTepckue pazpabotunkoB YMK, B pamkax KOTOpPBIX
IpeJIaraloTCcsi METOAMYECKHE MaTepHAITbI aBTOPOB,
(GOPYMBI C YIUTEISIMHU, JOTIOTHUTEIBHBIE DIIEKTPOHHBIE
NPUJIOKEHUS B CBOOOHOM JIOCTYIIE JIJISI BCEX
YUUTETIeH, a TAKKE JICKTOPUH TI0 Pa3THIHBIM
HaIpaBJIeHUAM UHPOPMATU3AIUU 00pPa30BaHUS U
OopraHu3anui 00y4eHHs B OKPHITON HHPOPMAIIMOHHOMN
cpene.

3AHUMATEIJIb | http://elkin52.narod.ru | CTpaHuIpl caiiTa yIuTENIsI-METOUCTA, 3aCTY)KEHHOTO

HAS ®U3UKA |/ yaurens PO Bukmopa Heanosuua Envkuna 6ykBaabHO

B BOIIPOCAX [IPOHU3AaHBI DKCIIEPUMEHTOM — JEMOHCTPALIMOHHBIM U

N OTBETAX (bpoHTaNbHBIM, 715 J1I0003HATENBHBIX, — ONBITAMU-
dokycamu. OO6Cy)aar0Tcs MpoOIeMbl SKCIIEPUMEHTA 1
Teopur. O4eHb MHOTO MaTepHala K ypokam B BUE
MOJIC3HBIX HAOIOACHUI U PACCYKICHH.

KIIACCHAS http://class- Caiit Enenvl Anexcanoposuvt Banounoii, AHTEPECHBIN U

OU3BUKA fizika.narod.ru/index.h | mmst yaureneit, u Ui y4CHUKOB (UTO MOCMOTPETh, YEM

tm YBJIEYBCS, UTO MOYUTaTh). HeoObIuHbIE MaTepUaibl K

ypOKaM, B OCHOBHOM JiJ1s1 7-T0 ¥ 9-T0 KJaccoB
(Hampumep, ONTUYECKUE WILTIO3UH), MHOTO JOMaITHUX
SKCIIEPUMEHTAJILHBIX 3aJJaHHH.

OU3UKA B http://physics.nad.ru/p | Jecsth o4eHb KPaCHBBIX aHUMAIIHI 110 OCHOBHBIM

AHUMAILIMAX | hysics.htm. paszenaM (U3HKH — MEXaHUKE, TEPMOIMHAMUKE,
OTITHKE, SJIEKTPOMArHeTU3MY.

Y4ebHo- http://nau-ra.ru/ udposas nadoparopus o ¢usmrke. PekKoMeHIaIMH 10

pa3BIICKATEIbHBI pabote ¢ nudposoii maboparopueii (BUACOPOIUKH).

W mopTan jist
JeTei,
YUMUTENEH, U
pOIUTEIIEH.
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