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MHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 0a3z30BOr0 ypOBHS Ha YpOBHE CpeIHEro oOmero oOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTelbHOM mporpammel, mnpeacraBieHHbIx B DPI'OC COO, a Takke ¢ yd4éroMm
¢benepanbHOl paboveld MporpaMmbl BOCHHUTAHUS W KOHIENIMU IPEToAaBaHUsl y4eOHOTO
npeamera «®Puzmka» B 00pazoBaTeNbHBIX —opranm3anusx Poccuiickorn  ®enepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanne mporpaMMbl 1O (HU3MKE HAmNpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTWHBI Mupa oOydaromuxcs 10—11 xiraccoB nmpu oOydeHNH ux Qu3NKe Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IETEIbHOCTHOTO nojaxoja. I[IporpamMma no ¢uznuke COOTBETCTBYET
tpeboBanusM ®I'OC COO k miuaHUPYyEeMbIM JUYHOCTHBIM, NMPEAMETHBIM U METalpeAMETHBIM
pe3yinbraTaM OOYyYeHHs, a TaKK€ YUUTHIBAET HEOOXOJUMOCTb pealu3alil MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAayYHbIMH Y4eOHBIMM IpeaMeTaMu. B Hell ompenensiorcs
OCHOBHbBIE 1LI€JM M3y4eHUs (U3UKH HAa YpOBHE CpelHEero oOuiero oOpazoBaHus, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalmpeaMeTHble, IpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no usuke BKIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHMSI Kypca (pU3UMKU Ha 0a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3yabTaThl MO roJIaM O0yUYEHHUS;

e cojepxaHue ydeOHoro nmpeamera «@u3nka» 1o rojgam o0y4eHHs.

dusnka Kak HayKa 0 Hanbosiee 00X 3aKOHAX MPUPO/II, BRICTYMAs B KAYECTBE YUeOHOTO
IpeaMeTa B IIKOJe, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUN 00 OKpYXKalolleM MUpe.
[konbHBIA Kypc (U3HUKA — CHCTEMOOOpPA3yIOIIMK I €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEeIMETOB, IOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUM, U3y4aeMbIX
xumueH, Ouosoruel, gusnueckoi reorpadueit m acrpoHomueit. Mcmonb3oBaHne W aKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUNA OMNpeaesseT XapakTep U pPa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJIYYEHHS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOMCTBaMHU U ApPYyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaJ B
(hopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUPOBaHUE YMEHUN
MIPUMEHSTHh HaAyYHBI METO/ MO3HAHUS MPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIIEJOBAHUMN.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro 00IIero oOpa3oBaHusl MOJIO0KEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypcC SIBISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual U3 BceX pa3feNioB (M3UKHU, BKIIOYAET KAaK BOMPOCH KIACCHUYECKOH, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl MaTepuan Kypca Gpu3nku 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBaHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€puH, BEIIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzanus mpeamnonaraeT UCIOJb30BaHUE T'YMaHUTAPHOTO
noTeHnuana pu3nveckoi HayKu, OCMBICICHUE CBS3H Pa3BUTHUSL (PU3UKH C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMHU U KOJIOTHYECKHUMH MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc Gpu3nku npeamnoaraet 3HakOMCTBO € IIHPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUI N3YUYEHHBIX TEOPUIN U 3aKOHOB.

Hoes »skonocuzayuu peamu3yercsi MOCPEACTBOM BBEICHUS DJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX IKOJIOTMYECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKXkKe 00CyXIeHHs MPoOJIeM PallMOHAIBHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH dJIEMEHTaMHU Kypca (M3UKM Ha YpOBHE cpenHero ooOmiero odpa3oBaHuUs
ABISIOTCS  (u3ndeckue Teopud (popMupoBaHHE MPEICTABICHUH O CTPYKTYpE IOCTPOCHUS
¢busnueckoit Teopur, ponu (HyHIAMEHTAIBHBIX 3aKOHOB U TIPUHIIUIIOB B COBPEMEHHBIX
MNPCACTAaBJICHUAX O IMPHUPOAC, I'PAaHULAX IMPUMCHHUMOCTU TGOprI, JUIA OIIMCaHus1 €CTECTBCHHO-
Hay4YHBIX SIBJICHUN U IPOLIECCOB).

CucTeMHO- I TETLHOCTHBIN MOJIX0/ B Kypce (DU3UKU pean3yeTcs MPeke BCEro 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCHOJB30BAHUE CUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
mabopaTOpHBIX PabOT, KOTOphlE B TMporpamMme 1o (u3MKe OOBEIMHEHBI B OOIIMI CIIHCOK
YUEHHUYECKUX TPAKTHYECKUX paboT. BeimeneHune B ykazaHHOM TepedHe JabopaTOpHBIX padoT,
MNPOBOAMMBIX IJId KOHTPOJIA M OLCHKH, OCYHICCTBIIACTCA YYaCTHHKAMH 06p330BaTCHBHOFO
mpolecca UCX0/i1 U3 OCOOEHHOCTEH MJIaHUPOBAHUS M OCHallleHus kabuHera ¢puzuku. [Ipu sTom
obOecnieunBaeTcs OBJIAJICHHE OOY4arOIIMMHCS YMEHHSIMH IPOBOAUTH KOCBEHHBIE H3MEPEHUS,
HUCCJIC10OBaHUA 3aBHCHUMOCTEHN (1)I/ISI/II-IGCKI/IX BCJIMYMH W TIOCTAHOBKY OIIBITOB IIO0 ITPOBEPKE
MPEATOKCHHBIX TUIIOTE3.

Bonsmoe BaMManme YACTACTCA PCHICHUIO paC‘-IéTHBIX U KAa4E€CTBCHHBIX 3a/1ay. HpI/I 3TOM
JUTSL pacU€THBIX 3a/1a4 MIPUOPUTETOM SIBIISIOTCS 33/Ia4M C SIBHO 3aJaHHOW (PU3UIECKOI MOJEIBIO,
MO3BOJISIOIINE TPUMEHSATh W3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasJerna
KypcCa, TaK U HHTCIPUPYA 3HAHUA U3 pa3HbIX pa3aciioB. ,Z[HH KauC€CTBCHHBIX 3a1a4 MPUOPUTETOM
SBIIAIOTCS 3a/JaHds Ha OObBSICHEHHE NpOTEeKaHUs (U3NYECKUX SBJICHUH M TPOILECCOB B
OKpYXalollel XU3HH, TpeOyronue BbIOOpa (U3MYECKOW MOJCIU JUIsi CUTYallMH TPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca (DM3WKH Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHUs JOJDKEH M3y4yaThbCs B YCIOBHSX IMPEeIMETHOro kabuHera (GU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO LMKIa. B kabunere
(bU3HMKHN JOKHO OBITH HEOOXO0AMMOE JIabopaTOpHOE 000PYAOBAHUE TSI BHITIOJHEHUS YKa3aHHBIX
B IporpaMMe N0 (U3HKE YUEHHYECKUX NPAKTUUYECKUX pabdoT U JIEMOHCTPALMOHHOE
000pyIOBaHKE.

JlemoHcTpalMoHHOE  000pyAoBaHHEe (QOPMHUPYETCS B COOTBETCTBHUM C MPHUHIIMUIIOM
MUHUMAJIbHON JOCTATOYHOCTH W 00ECIeYMBAET MOCTAHOBKY MEPEYUCICHHBIX B MPOTpamMme MO
(bu3MKe KIIOYEBBIX JEMOHCTPAlUN JUIS HCCIENOBAaHUS H3YyYaeMBIX SIBICHHUI U TIPOIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHH.

JlaboparopHoe oOopynoBaHUE ISl YYCHUYECKHX MPAKTUYECKUX padoT dopMupyercs B
BHUJIE TEMaTUYECKMX KOMIUIEKTOB U OOecreynBaeTcsi B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndyeckue KOMIUIEKTHI JIabOpaTOpHOro oOOpYyJIOBaHUS JOJDKHBI OBITh
MIOCTPOEHBl HAa KOMILUIEKCHOM HCHOJIb30BAHMU AHAJOTOBBIX U LU(POBBIX NMPHOOPOB, a TaKke
KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JTAOOPATOPHil.

OCHOBHBIMU LIENSIMH U3y4eHHsI (PU3UKH B 00IIEM 00pa30BaHUU SIBJISIOTCSL:

e (opMupoBaHME HHTEpeca M CTPEeMJIEHUS OOydalolMXcs K Hay4HOMY H3y4YEHHIO

MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMIPEJCTABICHUA O HAydyHOM MeETOA€ TMO3HaHUs |  (OPMHPOBAHUE
HCCIIEI0BATENILCKOTO OTHOIIECHUS K OKPY)KAIOLIUM SIBIICHUSIM;



(opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3Y4eHHs] OCHOB CTPOCHUS
MaTepuH 1 QyHIAMEHTAIBLHBIX 3aKOHOB (DH3UKH;

(dhopMHpOBaHHE YMEHUN OOBSICHATH SIBJICHHSI C UCTIOIB30BAaHUEM (PH3UYECCKIX 3HAHUMN U
HAyYHBIX JI0Ka3aTEIIbCTB;

(hopMupoBaHHEe IPEACTABICHUN O PO (HU3UKHU ISl PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3THX Ielel oOecrieunBaeTcss pelIeHHEM CIISIYIOIUX 3a1ad B IIPOIecce
n3ydeHus Kypca GU3UKU Ha YPOBHE CpelHEero o0mero o0pa3oBaHus:

nprOOpEeTeHNEe CHCTEMBI 3HaHUN 00 OOIMX (U3MUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKITIOYAsT MEXaHUKY, MOJICKYIAPHYIO (PU3UKY, dJIEKTPOIUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(U3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS
(bu3UYeCKUX SBJICHUW B TPUPOJE U JJs TPUHATHS TPAKTUYECKUX PpEIICHUU B
MMOBCETHEBHOM JKU3HU;

OCBOEHHE CMOCOOOB pEIIeHHs pa3IMYHBIX 337a4 C SBHO 3aJaHHON (u3nueckoi
MOJIENIbI0, 3a/1ay, TO0JIPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHe (PUINYECKOU
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKHUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENy;

OBJIaJIECHUE METOJaMU CaMOCTOSITEIbHOTO IJIAHUPOBAHUS W MPOBEICHUS (PU3NYECKUX
SKCIEPUMEHTOB, AaHalIM3a M  MHTEpOpeTauud  UHPOpMAIUH,  ONpeAeTcHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIOBHUH ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOM
JESATEIbHOCTH.

Ha wmsyuenue ¢usuku (6a30BBIi ypOBEHB) Ha YPOBHE CpPEIHEro OOIIero oO0pa3oBaHUS
otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 wacoB (2
yaca B HEJIEIIO).

[Ipemiaraemsrii B mporpamme 1o GU3UKe IepedeHb JIA00PaTOPHBIX U MPAKTHYECKUX padoT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYHTEIb JeJaeT BBIOOP IMPOBEICHHS JIA0OPATOPHBIX paboT H
OTIBITOB C YY4ETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00YJatOIIIXCsl.



COJEP/KAHUE OBYUEHMUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI'O IIO3HAHUS
®usuka — Hayka o npupone. Haydnsle MeToasl O3HAHUS OKpyKamolero mupa. Pois
HKCTIIEPUMEHTA M TEOPUH B MIPOIECCe TIO3HAHUS MTPUPOJIBL. DKCIEPUMEHT B (DPU3UKE.
MonenupoBanue (U3NUECKUX SBICHUH U mporieccoB. Hayunsie runoressl. Ouznyeckue
3aKOHBI ¥ TeopuH. | paHHIIBI TPIMEHUMOCTH (prU3HIECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Ponmp m mecto ¢u3uku B (GOPMHPOBAHUM COBPEMEHHOW HAy4YHOH KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnoroBble ¥ IU(PPOBLIE U3MEPHUTEIIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) W YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIIUKA Ha OCH CHUCTEMBbI KoopawHAT. CIoXKeHHe TEepeMEIICHUH U
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE IBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIICHUS MaTEPUAIIBHOW TOYKU OT BPEMEHH.

CBoboaHoe mazieHue. Y CKOpPEHHE CBOOOHOTO MaICHHSL.

KpuBonuueitHoe nBwxeHue. JIBmkeHHE MaTepHalbHOM TOYKH 10 OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCTBIO. YTJOBasg CKOPOCTh, JUHEWHas cKopocTh. llepumon u
yactoTa oOpameHus. LlenTpocTpeMutenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: CIUJIOMETp, JABUKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCYETA, MIUTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKECHHUSL.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxenus Tena, OpoLIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIILHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

HamnpagneHnue ckopocTH pu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3yueHnne HepaBHOMEPHOTO JIBMKEHUS C LIEIIBIO ONPEIEICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHHMS ~ MEXAY  MOYTSAMH,  NPONUIACHHBIMM  TEJIOM  3a
MOCJIEI0OBATENbHBIE DPABHBIE MPOMEXYTKM BpPEMEHU IIPHU PABHOYCKOPEHHOM JIBJKEHHH C
Ha4aJIbHOU CKOPOCTBIO, PABHOW HYIIIO.

N3yuenune nBUKEHHUS IAPUKaA B BA3KOM KUJIKOCTH.
N3ydeHue nBMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Tpunnun otHocuTensHOCTH ["anunes. [lepBoiid 3akoH HeroToHa. MHEepuumanbHble CUCTEMBI
OTCUéTa.



Macca Tema. Cwuna. [lpunnun cynepnos3unmu cui. Brtopoit 3akon Hprotona st
MaTtepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA [1711 MaTe€pUaIbHBIX TOYEK.

3akoH BceMHpHOro TsroteHus. Cuna tsokectu. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buasl TpeHus: (Mokos, cCKoibxkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cua TpeHHs CKOJIbXeHHs B cuiia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTHBICHHS
MIpU ABMKECHUU TeJIa B )KUJKOCTHU WJIH Ta3e.

[locTynarenpHo€e U BpalaTeIbHOE IBUKEHHE a0COIOTHO TBEPAOTO TeENa.

MoMeHT cuabl OTHOCUTENIBHO OcH BpamieHus. Ilnedo cuiiel. YcinoBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTpOWUCTBA W TMPAKTUYECKOE TPUMEHEHHE: TMOIIIUIHUKA, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienune uHepuu.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JieopMalnu.

HeBecomocTts. Bec Tena npu yCKOpeHHOM NOABbEME U TTAJICHUH.

CpaBHeHHUE CUJT TPEHUS TIOKOSI, KAUYEHHS U CKOJIb)KEHUS.

YcnoBust paBHOBECHS TBEPAOTO Tesna. Bujbsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune neuxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO TeJA, UMEIOLEr0 OCh BPALIECHUS.

Tema 3. 3akonbl cOXpaneHUusn 6 MexaHuKe

Nmnynsc MaTepuanbHON TOYKHU (Tela), CHCTEMBI MaTepUalbHBIX TOYEK. IMITylIbC CHITBI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTuBHOE ABMKEHUE.

Pabora crisl. MOIHOCTD CHJIBL.

Kunernueckas sHeprus MarepuainbHOM Touku. Teopema 00 M3MEHEHHWU KHUHETHYECKOU
SHEPruM.

[MoTenmmanpHas sueprusd. llotennmanbaas sHEpTHst ynpyro Ae(GopMUpOBAHHOM NPYKUHBL.
[ToTeHnmanpHas 3HEPrUs TeNa BOIMU3U OBEPXHOCTH 3EMIIH.

[ToTeHnmanpHble U HEMOTEHIMANBHBIE CHIbl. CBS3b pabOTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHHSI MEXaHUYECKOM SHEPIrUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre ycTpoiCcTBa U NMPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon moTeHIIMATHHON YPHEPTHH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol



W3yuenne aOCOIMIOTHO HEYNPYroro yaapa C TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu paboOThl CHIIBI C HW3MEHEHMEM MEXaHMYECKOH HSHepruu Tena Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOIO JKI'yTa.

Pazgen 3. MosekyJisipHasi Gu3nKa U TEpMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETHUYECKON TEOPUHU U UX OTIBITHOE 000CHOBAHHUE.
BbpoynoBckoe nBmxkenue. Huddysus. Xapaktep IBUKCHHS W B3aUMOJCUCTBHS YaCTHIL
BemiecTBa. MoJie CTpOEHMsI Ta30B, >KUAKOCTEM W TBEPABIX Tel M OOBICHEHHE CBOWCTB
BEIIECTBA HA OCHOBE ATHUX Mojelied. Macca u pa3mepsl Mosekyil. KomamdecTBo BelecTsa.
[Tocrositnnas ABorapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ uzamepenue. llkana remneparyp Llenscus.

Mogens uaeanbHOoro Traza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHUYECKOW TEOPHH
uaeanbHOTO Taza. AOCONIOTHas TeMIiepaTypa Kak Mepa CpeaHed KHUHETHYECKOW SHepruu
TEIIOBOrO JBWKEHUs dyactuil rasza. l[llkama Ttemmneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponeccsl B W€adbHOM Ta3e ¢
MMOCTOSTHHBIM KOJIMUECTBOM BeliecTBa. | paduueckoe mpeacTaBiIeHHE U30MPOIIECCOB: U30TEPMa,
n30x0pa, n3obapa.

TexHuueckne ycTpoicTBa M MPAKTHIECKOE TPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, OKa3bIBAIOIIME JTUCKPETHOE CTpPOEHHE BellecTBa, ¢Gororpaguu MOJEKYI
OPraHMYeCKUX COCTMHEHUH.

OmnbrTel 10 TG Y3UN KUAKOCTEH U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa llTepHa.

OnbIThL, JOKAa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Mogenb, HWUTFOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThL, WUTFOCTPUPYIOIINE YPABHEHHE COCTOSHUS HI€aJIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Omnpenenenre Macchl BO3/AyXa B KJIACCHOM KOMHATe Ha OCHOBE HU3MEpeHH 00b&Ma
KOMHAThI, JABJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXY TApaMETPaMU COCTOSIHUS Pa3peKeHHOT0 ra3a.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHsIsl sHEprus TEpMOAMHAMUYECKON CHCTEMBbI U
criocoObl e€ n3meHeHusi. KonnyecTBo TemnoTsl U padoTa. BHyTpeHHsIs SHEprusi 0JAHOATOMHOTO
uJeanbHOTo ra3a. Bunel Temonepeaayn: TeIIONPOBOIHOCTb, KOHBEKIUS, U3TyYeHUE. Y JelibHast
TEII0EMKOCTD BellecTBa. KolnuecTBo TEmIOTHI pH TeNonepeaye.

[Tonsitne 006 ammabatHOM mporecce. IlepBblif 3akoH TepMmoauHaMHUKHU. [IpumeHeHHE
MEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTaius paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh IPOIECCOB B TPUPO/IE.

TennoBbie MaruHbl. [IpuHIIUIIBL TeHCTBUS TeTTOBBIX MaliuH. [IpeoOpazoBanus SHEPTUH B
TeruIoBbIX MamuHax. Koaddumment noneznoro aeictBus TeruioBoil mammwmHbl. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JAeHCTBUS. DKOJIOTHIECKHUE MPOOIEMBbl TETIOIHEPT € THUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JIBUTATellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW HSHEPrMM Tela IMPH COBEPUICHUH paOOThI: BBUIET MPOOKH M3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaToro BO3JyXa, HarpeBaHue >Qupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALIHA).

W3menenue BHyTpeHHEN aHepruu (TemmepaTypbl) Tejla Ipy Terionepeaaye.

OmnbIT N0 aanabaTHOMY PACIIMPEHHUIO BO3TyXa (OIBIT C BO3AYIIHBIM OTHHUBOM).

Monenu napoBoii TypOUHBI, JBUTATENs] BHYTPEHHETO CTOPAHUS, PEaKTUBHOIO JBUTaTelIsl.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomol

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Azpecammnbie cocmoanusn eeujecmea. Pazoevie nepexoovt

[TapooOpazoBanne u koHaeHcamus. Mcmapenue wu  kumeHue. AOCONIOTHasT U
OTHOCHTENbHAS BJIAXXHOCTh BO3ayXxa. HackleHHbIN nap. YaenpHast TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Tépnoe Teno. Kpucrammuyeckue u amopdHbie Teaa. AHM30TPOIHS CBOMCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHblEe Marepuanbl. [lnaBneHue u kpucramnuzauus. YaenbHas
TeruioTa miasneHus. CyonuManus.

VYpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuueckre yCTpOWCTBA M TPAKTHYECKOE TPHUMEHEHHE: TUTPOMETP M TICHXPOMETD,
KaJIOpUMETP, TEXHOJIOTUW  TMOJIyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMAaTEepPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npu noHM>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MiiaBjieHUs KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpaIys KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenune 0THOCUTENHHOM BIaKHOCTH BO3AyXa.

Pa3nen 4. DaekTpoagnHaMHUKA

Tema 1. Inexkmpocmamuka

OnekTpu3anusi Tell. OJEeKTpUYecKud 3apsia. JBa BHAa 5SIEKTPUYECKHUX 3apsJiOB.
[IpoBOAHMKH, TUAIAEKTPUKU U TOJIYIIPOBOJHUKH. 3AKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsija.

B3aumopeiicteue 3apsnoB.  3akoH  Kynona. ToueuHblii  37€KTpUYECKUN — 3apsii.
Onekrtpuyeckoe mnoje. Hanpsx€HHOCTh 3nexkTpuueckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJiel. JINHNN HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanextpocratnueckoro rmouss. [loreHmman. Pas3HocTh  MOTEHIMANIOB.
[IpoBOHUMKH U TUAIEKTPUKHU B MIEKTPOCTATUYECKOM TOJIE. J{MdIIeKTpruiecKas IPOHULAEMOCTb.

OnektpoéMkocTh. KonaeHcarop. DIEeKTpOEMKOCTh IMJIOCKOTO KOHJIEHCATOpa. DHEprus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: JIIEKTPOCKOI, DIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JIIEKTPONPHOOPOB, KOHIEHCATOP, KOMHUPOBAIBHBIM
anmnapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIKI JAEHCTBHUS DJIEKTPOMETPA.

B3anmoneinicTBue HadIEKTPU30BAHHBIX TE.



DNEKTpUUECKOE T0JIE 3aPSKEHHBIX TEll.

[IpoBOAHUKH B 3IEKTPOCTATUUECKOM TIOJIE.

DnexTpocTaTHUecKas 3alluTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUUECKOM I10JIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTU  IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAM  IUIACTHH,
PACCTOSTHUSA MEXKy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomol

N3mepenue 31eKTpoEMKOCTH KOHAECHCATOPA.

Tema 2. [Tocmoannsiit 3nekmpuueckuit mok. Toxu 6 paziuunsix cpedax

DNEeKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHHS AIIEKTPUUECKOTO ToKa. VICTOUHMKHM TOKa.
Cuna Toxka. [locTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma Ju1st yyacTKa LETH.

DnexTpudeckoe COTIPOTHUBIIEHUE. VY nensHOE COTIPOTHUBJIEHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapaienbHOE, CMEIIAHHOE COEMHEHNE IPOBOJHUKOB.

PaboTa snextpudeckoro Toka. 3akoH [xoyns—Jlenia. MomHOCTh 3JIEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIasi CUJla M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKa. 3akoH OMa /11
MOJTHOM (3aMKHYTOM) AJeKTpuaeckoit nenu. KopoTkoe 3amMpIikaHue.

DNeKTpOHHAs TPOBOUMOCTH TBEPIBIX METAIOB. 3aBUCUMOCTH COTPOTHBIICHUSI METAIIOB
oT Temmneparypbl. CBepXIIPOBOIUMOCTb.

DIEeKTpUYECKUN TOK B Bakyyme. CBOMCTBA SJIEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku. CoOCTBEHHass U MPHUMECHAs MPOBOAUMOCTb IMOJTYIPOBOJIHHKOB.
CaoiicTtBa p—n-tiepexona. [1omynpoBoHUKOBEIE IPUOOPHI.

DJIEKTPUYECKHII TOK B PacTBOpPAaX W pacIjiaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
JUcconManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOSITEbHBIA U HECAMOCTOATENbHBIN pa3paa. MoaHus.
[1na3ma.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peocTar, MCTOYHHMKH TOKa, DJEKTPOHArpeBaTelbHbIe MPUOOPBI, SIEKTPOOCBETUTEIbHBIC
npuOOpPHl, TEPMOMETP COMPOTUBICHUS, BAaKyyMHBIM [HMOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIN IMO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAMIPSIKEHHUSL.

3aBUCUMOCTb CONPOTHUBJICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIUHBI, IUIOLIATA
MOIIEPEYHOI0 CEYEHUs U MaTepHuaa.

CMelnaHHoe COeIMHEHNE TPOBOTHUKOB.

[IpsiMoe u3MepeHue 31eKTPOABHXKYIIEH cuiibl. KOpoTkoe 3aMblKaHUE TallbBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTD COMPOTHUBIIEHUS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia M MPOBOJAUMOCTD BO3TyXa.

OHOCTOPOHHSISE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomoi

N3ydeHne CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOB.

N3mepeHne  3MeKTPOABWKYILEW  CWJIBI HCTOYHHMKA TOKA M €r0  BHYTPEHHErO
COMPOTUBJICHUSI.



Habmonenue anexrposmsa.

Me:knpeaMeTHbIE CBSI3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHss B 10 Kiacce OCYIIECTBISCTCS € yIETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwsamus, CBS3aHHBIE C M3yYCHHEM METOJOB HAyYHOTO TO3HAHUS:
SBJICHUE, HAYYHbIH (akT, runoresa, (Qu3MUecKas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOICIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHWI, JuHeWHas (QyHkumsa, mapaboa,
runep0oia, ux rpaduKy ¥ CBOWCTBA, TPUTOHOMETPHYECKHE (PYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPHl M WX NPOCKIMH Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanuueckoe IBWKEHHE B KUBOW mpupoje, nuddysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEAuH, TEIJIOBOE PABHOBECHE), MIEKTPHUECKHE SBIICHHS B
YKUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWMCTBA TBEPABIX TEI, JKUIKOCTEH W Ta30B, DIIEKTPUUYECKHE
CBOWCTBA METAJIOB, DJIEKTPOJUTHYECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepagus: BIaxXHOCTH BO3/IyXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonoeus: ipeoOpa3oBaHNe MBWKEHUH C WCIIOJIH30BAHNEM MEXaHU3MOB, YUET TPCHUS B
TEXHUKE, TIOJIIAITHUKN, HCIOJIB30BAaHUE 3aKOHA COXPAHEHWS WMIYNIbca B TEXHUKE (pakera,
BOJIOMET W JIpyrue), JABUTATEhb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIWIBHUK, KOHJIUITUOHEDP, TEXHOJIOTUH MOJyY€HUs COBPEMEHHBIX MaTepUalioB, B TOM YHCIIE
HAHOMATEepPHAJIOB, W  HAHOTEXHOJIOTHMH,  OJJIEKTpOCTAaTHYecKass  3al[uTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MIpPUHTEP, DJIEKTpOHArpeBareibHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAaHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMHuKAa

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[TocTosiHHBIE MarHuThl. B3amMmoJeiCTBUE MOCTOSHHBIX MarHUTOB. MarHutHoe TMoOJe.
Bextop MarauTHO# MHAYKUMU. [IpUHIUI CyNeprio3ulIMy MarHUTHBIX MoJied. JINHUKM MarHUTHON
uHaykuuu. KapTiuHa mTuHUN MarHuTHOW MHAYKIIUU T0JIE OCTOSTHHBIX MarHUTOB.

MarautHoe moJie MPOBOJHMKA ¢ TokoM. KapThHa JIMHUI MHAYKIUH MarHUTHOTO MOJIS
JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BaumoaeiicTBre NpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJIyJb U HallpaBJICHUE.

Cuna JlopeHua, e€ MoAyiab W HampaBieHHe. JIBWKeHUE 3apsyKEHHOM YacTUlbl B
OJIHOPOJHOM MarHuTHoM mnose. PaboTa cuiel Jlopena.

SIBneHue HSNEeKTpOMAarHUTHOM WHAYKIUHU. IloTOK BeKkTOpa MAarHUTHOM WHAYKLHU.
DNEeKTpOABMKYIIAS CUJIa UHAYKIMHU. 3aKOH 3JEKTpOMarHuTHOM nHAykuuu dapanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABMAKYIIAS CUJAa WHAYKIUMU B MPOBOJTHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJJTHOPOJHOM MarHUTHOM TIOJIE.

IIpasuio JleHua.

NHnykTUBHOCTD. SIBIIEHHE CAMOMHIYKIIUU. DJIEKTPOABIKYILAS CHJIa CAMOUHIYKIUH.



DHeprusi MAarHUTHOTO TMOJIS KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTBHI, JIEKTPOBUTATEIb, YCKOPUTEIHU AIE€MEHTAPHBIX YaCTUILI, MHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKIJIOHEHHUE SJIEKTPOHHOTO IMy4YKa MAarHUTHBIM TIOJIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmoelictBre AByX IPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

[erictBue cuitbl JIopeH1ia Ha HOHBI AJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON MHIYKIIUH.

[IpaBuno Jlenma.

3aBUCUMOCTD JJICKTPOJABMKYIIEH CHIJIBI MHAYKIIMU OT CKOPOCTH M3MEHEHMS] MarHUTHOTO
MOTOKaA.

SIBrieHME CaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yuenne MarHuTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanue neCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS SIEKTPOMArHUTHOW WHIYKITHH.

Pa3nen S. KoJsieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpomMazHummble Konebanus

KonebatenpHast cucrema. CBoOoaHple MeXxaHW4Yeckue Kosebanus. [‘apmoHuueckue
kosebanus. Ilepwon, wactora, ammmmTyga W ¢dasza kojeOaHuid. I[IpyKMHHBII MasTHHK.
MareMaTuueckuii MasTHUK. YpaBHEHHE TapMOHWYECKUX KosieOaHui. [IpeBpamienue sHepruu
IIPU TapPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit  koHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJEOaHUS B HICATHHOM
KoJeOaTebHOM KOHType. AHAJOTUS MEXAy MEXaHHMUYEeCKUMU U DIIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS PHEPrHUM B HCATbHOM KOJeOaTebHOM
KOHTYpE.

[IpencraBienue o 3aryxarouux KojiebaHusX. BolHyXIeHHbIE MeXaHUYecKhe KOJeOaHMUs.
Pe3onanc. BeiHyKIeHHbBIE 3TIEKTPOMArHUTHBIE KOJIeOaHUSI.

[Tepemennbiii Tok. CUHycOMAaIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U IEHCTBYIOIEE 3HAUEHHUE CUJIBI TOKA M HAINPSDKEHUSL.

Tpanchopmarop. IlpousBonacTBo, mepenaya u MOTPeOICHHE SIEKTPUUYECKOM DHEPTHUU.
DKOJIOTUYECKHE PUCKH TIpU TMPOU3BOJACTBE d3JIEKTpodHepruu. KynbTypa HCIOIB30BaHUS
AJIEKTPOIHEPI U B IOBCEAHEBHOM KU3HHU.

Texnudeckre ycTpoilcTBa M MPAKTHUECKOE MPUMEHEHHE: JJIEKTPUYECKHIl 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB Kosie0aTenbHON cucTeMbl (TIPY>KUHHBIN MU MaTeMaTHUYeCKU
MAasITHHK).

Habnronenue 3aTyxarommx KojaeOaHui.

HccnenoBanue cBOMCTB BEIHYXIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.



CBOOOTHBIC IEKTPOMATrHUTHBIC KOJICOAHUSI.

OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKa M HANpPsDKEHHS] OT BPEMEHH) JUIS
AJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mpu mnocnegoBaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKH WHIAYKTUBHOCTH U
KOH/JIeHCcaTopa.

Mogenb TMHUU SJIEKTPOTIepeIayn.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MAJIBIX KOJICOAHHH Tpy3a Ha HUTH OT JUIMHBI HUTH U
MacChI Ipy3a.

UccnenoBanue rmepeMEHHOT0 TOKa B IIENM U3 TOCIEAOBATEIBHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbLE 60THBL

Mexanudeckue BOJIHBI, YCIIOBHs pacnpoctpanenus. [lepuoa. CKopocTh pacrpocTpaHeHus
u JuHa BodHBL [lomepednple W TIponoibHBIE BOJHBL MHTepdepenunss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa ToHa. TemMOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBL. YCIIOBHSI M3Ty4YEHUs DSJICKTPOMArHUTHBIX BOJIH. B3ammuas
opueHTtauus BekTopoB E, B, V B snekrpomarHuTHOM BOJiHE. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpPaXE€HUE, TMpeJoMIIeHHe, moispu3anus, audpakuus, wuHTepdepennus. CKOpocTh
AMIEKTPOMArHUTHBIX BOJIH.

[IIxaia 37eKTpOMarHUTHBIX BOJH. [IpuMeHeHue >JEeKTPOMAarHUTHBIX BOJH B TEXHHKE U
OBITY.

[IpuHUHKIIBI paguOCBA3M U TeNeBUIeHU. Paguonokanus.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckre yCcTpoWCTBa M NMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE HMHCTPYMEHTHI,
YIbTPa3BYKOBAasl TUAarHOCTHKA B TEXHUKE W MEIUIMHE, panap, pagIuoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmtomnieecs Teao kKak HICTOYHHUK 3BYKa.

Habmonenue oTpakeHus 1 NPeIoMICHHSI MEXaHUYECKUX BOJIH.

Habmonenue unrepdeperHunu u qudpakiiui MEXaHUUECKUX BOJTH.

3BYKOBOH pPEe30HAHC.

Habmronenue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH M YacTOTOM
KOJIeOaHMIA.

UccnegoBanue  CBOWCTB — AJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaXEHHUE, IPEIOMIICHUE,
noJisipu3anus, AMdpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsamonuHeliHOe pacipocTpaHEHUE CBETA B OJTHOPOJAHOU Cpefe.
JIyua cBera. ToueyHBIN UICTOUHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne H300pakeHUIl B ILIOCKOM
3epKaie.

[Ipenomnenne cBeTa. 3akOHBI MPENOMIICHUS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroj MOJHOrO BHYTPEHHEIO
OTpPaKECHHUSL.

Hucnepcus cBeta. CnoxkHbIi coctaB Oenoro cBeta. L[Ber.



CoOuparome M paccewBaromue JuUH3bl. ToHkas smH3a. DOKYyCHOE pPACCTOSHUE U
ONTHYECKasi CHjla TOHKOW JTUH3bI. [locTpoeHne n3o0paxkeHuil B COOMPAIOIINX U PAaCCEUBAIOIIUX
nuH3ax. PopMysa TOHKOM JIMH3BL. Y BEIUYCHUE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONITUKHU.

BonnoBas ontuka. HWatepdepenuuss cBera. KorepeHTHble HWCTOYHHKH. Y CIOBUS
HaAOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JIBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. JudpakumoHHas pemérka. YcinoBue HAOMIOACHUS —TJIABHBIX
MaKCHMYMOB TIpY TIa/ICHU MOHOXPOMATHUYECKOTO CBETa HA AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWcTBa M TNPAKTUYECKOE NPUMEHEHHME: O4YKH, JIyna, (oroammapar,
MPOEKIIMOHHBIN  ammapaT, MHUKpPOCKOI, TEJIECKOM, BOJOKOHHAs ONTHKA, JAU(PPAKIIMOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsimosmHEtHOE paclpoCTpaHEeHUE, OTpaKEHUE U TperoMiieHHe cBeTa. OnTuyeckue
pUOOPBHL.

[TonHOe BHyTpeHHEee oTpaxeHue. Moiens CBETOBOAA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

Moienu MUKPOCKOIIA, TEIECKOa.

Ha6mronenue narepdepeniinu creta.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomsi

N3mepenue nokasaresns MpeoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB n300pakeHUH B JTMH3AX.

Habmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI cHIeNHAJIBLHON TEOPHUH OTHOCHUTEIHLHOCTH
I'panunpl MpUMEHUMOCTH KlacCHueckoi MexaHukd. [locTynarel crenuaibHOM TeopHuu
OTHOCUTENILHOCTH: HMHBApUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B Bakyyme, IPHUHIUII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKpaIlleHUE JITTUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTULIBI.
CBs13b Macchl € FHEPrUel U UMIYJIbCOM PEJIATUBUCTCKON YaCTHUILIbl. DHEPIHs MOKOSI.

Paznen 7. KBanToBasi ¢pusnka
Tema 1. Dnemenmul K6AHMOBON ONMUKU
®otonbl. opmyna [Inanka cBsi3u 3HEprun (HOTOHA € €ro YaCTOTON. DHEPrUs U UMITYJIbC
¢otoHa.
Otkpeitue u uccrnepoBanue ¢orodpdexra. Ombitet A. I. CroneroBa. 3akoHBI
¢dororddekra. Ypasuenue DitHimTeiHa 15 potoaddexta. «KpacHas rpanuna» gorosppexra.
JNasnenue ceeta. OnbiTel I1. H. JleOGenena.
XHUMHUYECKOE IEUCTBUE CBETA.



TexHuUYecKre yCTPOWCTBA M NMPAKTUYECKOE MPUMEHEHHE: (OTOIEMEHT, (POTOAATUHK,
CoOJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

D013 PeKT Ha YCTaHOBKE C IMHKOBOH IIIACTUHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKTa.
Ceeromuo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mognens aroma Tomcona. Onbitel Pesepdopna mo paccesauro o -gactuil. IlLranerapras
Mozens aroma. [loctynarel bopa. M3nydyenne u nornomenue (pOoTOHOB MpH NEPEXOJie aToMa C
OJIHOTO YpOBHSI SHepruu Ha Apyroil. Bunel crnektpoB. CnexkTp ypoBHEH SHEpruu aroma
BOZOPOAA.

BonHoBbI€ cBOMicTBa yacTull. Bonnsl e bpoitis. KopnyckynsipHO-BOJTHOBOM Tyalli3M.
CroHTaHHOE U BBIHYXICHHOE U3TydCHUE.

TexHnueckne yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIbHBIA  AHAIN3

(criekTpocKom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omneiTa Pesepdopaa.
OmnpenerneHne JTUHBI BOJTHBI JIazepa.
Ha0moienne TMHeHYaThIX CIEKTPOB U3TYICHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi
Ha6nronenune nuHE9aToro cnekrpa.
Tema 3. Amomnoe a0po

DKCIIepUMEHTHI, JTOKa3bIBAIOLIHE CJI0’KHOCTD CTpOEHUs a1pa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pezepdopaa mo onpeneneHno coctaBa paJioakKTUBHOTO U3ITyYEHHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.

OtkpeiTHE TIpoTOHa M HeWTpoHa. Hyknonnas moxens sapa ['eitzenOepra—lBaneHKo.
3apsn sapa. MaccoBoe unciio snpa. M3otonsi.

Anbba-pacnaz. DIEKTPOHHBIA W MO3WTPOHHBIN Oera-pacnan. ['amma-uzinydeHue. 3akoH
PaZvo0aKTUBHOTO pacmaja.

DHeprus CBs3U HyKJIOHOB B spe. Anepubie cuibl. Jledext maccsl sapa.
Snepusie peakiuu. [lenenue u CUHTE3 siep.

SAnepubiii  peaktop. TepmosimepHsiii cuHTe3. I[IpoOaeMbl M TEPCHEKTUBBI  SIECPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

OyHIaMeHTanbHbIe B3aUMOIeicTBYsI. EMMHCTBO pr3nueckoil KapTHHBI MUPA.

TexHuueckue ycTpoHCTBa M NMpaKTHUECKOE MPUMEHEHHUE: NO3UMETp, Kamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTYrK MOHU3HUPYIOIIHNX YACTHIL.

Yyenuueckuii sxcnepumenm, nabopamopisie pabomsi
HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (poTorpadusim).

Pazgen 8. DieMeHTHI aCTPOHOMMH M ACTPOPU3UKH



Oranel pa3BuTHUd acTpoHoMuu. llpukiagHoe W MHpPOBO33pEHUECKOE 3HAUYECHUE
aACTPOHOMMUH.

Bun 3Bé3nH0T0 HebOa. Co3Be3aus, ipKue 3BE3/IbI, TUIAHETHI, UX BUMMOE JIBUKCHHUE.

ConneuHas cucrema.

Connue. ConneuyHass akTUBHOCTb. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CIEKTpPaIbHBIM KJIacC — CBETUMOCTBY». 3BE3JIBI
[JIaBHOM TOCJEI0BAaTENbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTbY» JJIsi 3BE3J TIJIABHOU
nocienoBareabHoCcTU.  BHyTpenHee crpoeHue 3BE3A. CoOBpEMEHHBIE MPEJICTaBICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTarnbl KU3HU 3BE3L.

Muneunsiii [Iyts — Hama ["anakruka. [lonoxenue u apuxenue Connna B ["anmaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBazapsl. YEpHbIE ABIPHI B siIpax TajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6ma. Pazberanue ranmaktuk. Teopust
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

Macmrabnast ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabniooenus

Habntonenust HeBOOPYXEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHHUI
JUIS OTIpEeJieNIeHUs TIOJIOKEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Habmtonenus B Teneckon Jlynsl, mnanetr, Miaeunoro Ilytu.

Oo6o001maruee noBTopeHue

Ponp ¢u3mkM W acTpoOHOMHHM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIMAIBLHOW W
THYECKON cdepax [esATENIbHOCTH YeJIOBeKa, poJib M MecTo (U3MKM U AacCTPOHOMHUH B
COBPEMEHHOW HAay4YHOW KapTUHE MHUpa, pOJb (GU3HYECKOW Teopur B  (HOPMHUPOBAHUH
MPEACTABICHUH 0 (U3NUECKON KapTHHE MUPA, MECTO (PU3MUECKONW KapTHHBI MHPA B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHM O IpUpO/IE.

Me:knpeaMeTHble CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢ y4€TOM
COJIep’KaTeNbHBIX MEXKIIPEIMETHBIX CBS3€M € KypcaMd MaTeMaTUKd, OWOJIOTUH, XHUMUHU,
reorpauu U TEXHOJOTUH.

Meosicnpeomemnvle nouwsamusi, CBS3aHHbIE C M3yYEHHEM METOJOB HAYYHOTO MO3HAHUSA:
SBJICHUE, HAy4YHbIH (akT, rumnote3a, ¢u3nyeckas BeIWYHHA, 3aKOH, Teopus, HaOIIoJEeHUE,
AKCIEPUMEHT, MOJICTIUPOBAHIE, MOJIETIb, U3MEPEHUE.

Mamemamuxa: pelieHrue CUCTEMbl YpPaBHEHUN, TPUTOHOMETpUYECKUE (YHKIIMH: CHUHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HUX
MPOEKIIMM HAa OCH KOOPJIUHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIHIA,
MIPU3HAKU TI0JI00US TPEYTOJILHUKOB, OIIPEIeIICHHE TUIOIAAN IIOCKUX GUryp U o0bEMa Tel.

Buonoeusa: snexrpuyeckue SBJIECHUS B JKUBOM mpupoje, KoseOaTelabHbIE IBIKEHUS B
KUBOM NPUPOJE, ONTUYECKUE SBICHUS B JKUBOM IPUPOJE, NCHCTBUE pagualii Ha >KUBbBIC
OpraHU3MBI.

Xumusa: CTPOEHHE aTOMOB M MOJIEKYJ, KpHUCTaLINYeCKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbIN aHaIN3.

TI'eoepaghus: marHuTHbBIE TIOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX Py, GOoTOChEMKA 3eMHON
MIOBEPXHOCTH, IIPEACKA3aHNE 3EMJIIETPACEHUH.



Texnonozusn: TMHUM DIIEKTPOIIEPENAY, T€HEPATOP NEPEMEHHOIO TOKA, JJIEKTPOJBHUIATENb,
WHAYKIIMOHHAS MeYb, pajap, paAuoONpuéMHHK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHUKA, COJIHEYHAasi OaTapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenne yuebHOoro mpeamera «®dusmka» Ha ypoBHE cpemHero ooOmero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOCCIICYUTHh  JIOCTHDKEHUE  CISAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEJIMETHBIX 00pa30BaTEIIbHBIX PE3YIIBTATOB.

JJMYHOCTHBIE PE3YJIbTATbHI

JIM9HOCTHBIE PE3yIbTaTHl OCBOCHHS Yy4eOHOTO Tpenmera «DU3HMKay TOJDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOy4aroONIUXCsi PYKOBOACTBOBATHCS CHOPMHUPOBAHHONW BHYTPECHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIMi, [MO3UTHBHBIX BHYTPECHHHX
YOKICHHUI, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IICHHOCTSIM  POCCHHCKOTO  OOIIEecTBa,
paciupeHe >KU3HEHHOTO OIBITAa M OIBITA JISATEIEHOCTH B IMPOIECCE peaTn3alliil OCHOBHBIX
HaIPaBJICHUH BOCTIMTATEIIBHOMN JCATEIFHOCTH, B TOM YHCJIC B YACTH:

1) rpaskIaHCKOro BOCIIUTAHMS:

COPMHUPOBAHHOCTh ~ TPAXKIAHCKOW  TMO3WIMH  OOYYAIOMIETOCsT Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPAIUIMOHHBIX OOIIEYETOBEUSCKIX T'YMAHUCTHUSCKHX M JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATCIILHOCTh B MHTEPECAX TPaKIAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIlvH;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIILHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOH JICATEIIEHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCHUCKON TPaKIAHCKON MICHTUYHOCTH, TATPHOTU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSM POCCHUHCKUX
y4€HBIX B 0071aCTH (DU3UKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIICHUBATh CUTYAIMIO M MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B ICATEIILHOCTH YUEHOTO;

OCO3HAHHE JITYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMUMBOTO OYyAyIEero;

4) 3CTeTHYECKOr0 BOCIIHTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsi SCTETUKY HAYYHOTO TBOPYECTBA, PUCYILETO
¢bu3nveckoit HayKe;

5) TpynoBOro BocnuTaHMsI:

UHTEpEC K pa3indHbIM chepam mpodecCHOHATBHON JEATEILHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymieit
npo(heccHu U pealn30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMO00pa3oBaHUIO B oOimacTu (U3MKH Ha
MPOTSHKEHUU BCEU KU3HU;

6) IKOJIOrHYeCKOro BOCIIHTAHMS

C(OPMHUPOBAHHOCTh AKOJIOTHUECKOW KYJIbTYPHI, OCO3HAHHE TJI00ATBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE M OCYILLIECTBIICHUE NEHCTBUM B OKpPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUS
LIeJIEW YCTOMYHUBOIO Pa3BUTHA YEIIOBEUECTBA;

pacllupeHue OIbITa JAEATENbHOCTH 3KOJOIMUYECKOW HANpaBJIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOI' O TIO3HAHMSI:

C(OPMUPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTUs HU3HMUECKON HAYKH;

0CO3HAHME EHHOCTH HAYYHOU JIESTETHHOCTH, TOTOBHOCTD B MPOLIECCE N3YUCHHS (PU3HKH
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTh UHAUBUYAIIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelicTBUS
bBa3oBble JJornueckue AeiicTBUA:

CaMOCTOSITEIIBHO (POPMYITMPOBATh M aKTyaJIM3WpPOBaATh MPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHKCHUS;

BBISIBIISATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3UUCCKUX SIBIICHUSX;

pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBbI C YIETOM aHAIN3a UMEIONTUXCS MaTePHATBLHBIX
Y HEMaTePUAITBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHBBI B JCSITEIHLHOCTD, OIICHUBATHL COOTBETCTBHE PE3YJIbTATOB IEJISAM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCIBHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH Pa00OTy B YCIOBHSX PEaTbHOrO, BHPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBINUICHUE TIPH PEIICHUN KU3HEHHBIX TIPOOJIEM.

Ba3oBble nccienoBareJhLcKue JelCTBUA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOYCBBIMH TMOHATHSIMH W METOJIaMH (PH3UYECKOU
HaYyKH;

BJIaJICTh HaBBIKAMU y4COHO-HCCIICIOBATEILCKOM M MPOCKTHOW JESATEILHOCTH B 00JIACTH
(U3HKH, CITIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY MTOUCKY METOJIOB PEIICHUS 3a1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO PA3JIMYHBIX METOI0B MO3HAHMS;

BJIQJICTh BUJAMHU JCSATEIBHOCTH IO TOJIYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIUH,
npeoOpa3oBaHUI0 M TMPUMEHEHHIO B PAa3IMYHBIX YUYEOHBIX CHUTYAIMsIX, B TOM YHUCIE IPH
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUYMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJH3UpOBaTh 3allady, BBIIBUTATH
TUIOTEe3y €€ peIICHHs, HAXOJWUTh AapryMEHTBhI Ui J0Ka3aTelbCTBA CBOUX YTBEPIKICHHIA,
3aJ1aBaTh IapaMeTPbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peIIeHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTENbHON AEATEIHHOCTH, B
TOM YHCTIe IPU U3y4EeHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CUTYAIUsIM, OLIEHUBAThH MPUOOPETEHHBIH OTIBIT,

YMETb MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUIECKYIO 00JIACTh KUZHEIEATEILHOCTH,

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HJIEH, IPEATIAraTh OPUTUHATBHBIE TIOIXOAbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJICTh HaBBIKAMHU IOJTydeHHS MHPOpPMAUU (HU3NIECKOTO COJEPKAHHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IIOUCK, aHalM3, CUCTEMATH3alUI0 U
MHTEPIpETanio HHPOPMALIUU PA3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OILICHUBATh JOCTOBEPHOCTH HH(POpMALINH;

HCII0JIb30BaTh CpeAcTBa HMH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTMH B
pElIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONI0/IEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301MaCHOCTH, THTHEHBI, PECypCOCOepPEeKeHNs, TPABOBBIX U
STHYECKHX HOPM, HOPM HH(POPMAITMOHHOK 0€30IaCHOCTH;

CO3/1aBaTh TEKCThl (DM3WYECKOTO COJACPKAaHUS B pa3IMUYHBIX (opmaTax ¢ y4ETom
Ha3HayeHus: HH(pOpMalMM U LEJIEBOM ayauTOpUHM, BbIOMpas ONTUMAIbHYIO (QopMy
MIPE/ICTaBICHUS U BU3YyaIU3allNH.

KoMMyHHKaTHUBHBIE YyHUBEPCAJIbHbIE y4eOHbIe 1elicTBHS:

OCYIIECTBJISITh OOIIIeHNEe Ha YpOKaxX (PM3UKU M BO BHE-YPOUHOM JEATEIHLHOCTH,

paCHOSHaBaTI) npegmocmmm KOH(i).]'H/IKTHI)IX chyauMﬁ " CMATYaATh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOKO TOYKY 3pPEHHUS C HCIOJIH30BAHHEM SI3BIKOBBIX
CPEJICTB;

MMOHUMAaTh M HCIIOJIb30BAaTh IMPEUMYIIECTBAa KOMAHIHOW W WHIAUBUAYyaJbHOM palOTHI;

BBIOMpATh TEMATHUKy U METOJAbl COBMECTHBIX NEHCTBUN C y4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KAOTO YjIeHA KOJIEKTHUBA;

NMPUHUMATh IIeJIM COBMECTHON JESATENHHOCTH, OPraHU30BBIBATH M KOOPJIUHHUPOBATH
JNEUCTBUA MO €€ TOCTHKEHMIO: COCTAaBJAThH IUIAaH NEUCTBUM, pacHpeAcsisiTh POJU C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYX/1aTh pe3ylbTaThl COBMECTHON PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIaJa M KaXXJIOTO YYaCTHHKA KOMaHJIbI B OOIINN pe3yabTaT
0 pa3paboTaHHBIM KPUTEPHSIM;

npeaiaraTh HOBBIE MPOEKTHI, OICHUBATh HACH C TO3WIMHW HOBHU3HBI, OPUTHMHAIBLHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUECKOE TIOBEJACHUE B Pa3JIMYHBIX CHUTYalHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PerynsiTuBHbIE YyHUBepcaIbHbIEe Y4eOHbIe JeHCTBUS
Camoopranuszanus:
CaMOCTOSITENIbHO OCYIIECTBJISATh MO3HABATENbHYIO AESATEILHOCTh B 0OMacTH (PU3MKU U
aCTPOHOMUHU, BBISIBJISITH IPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIE 3a/1aUu;
CaMOCTOSITEILHO COCTaBJISATh IUIaH PEHICHUs] PAcCUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKON paboThl ¢ y4ETOM HMEIOIIUXCI PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYaLIHsIM;
pacimupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TIMYHBIX MPENOYTCHUH;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelieHue;
OIICHUBATh MIPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JSPYIUIUU B objactu (QU3UKH,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIBLHbBI HHTEJJIEKT:



JaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B JIEATEIHLHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BIIQJICTh HaBBIKAMU TIO3HABATEILHOM PEICKCHH KaK OCO3HAHHUS COBEPIIACMBIX JICHCTBUI
Y MBICJIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

HCII0JIb30BaTh MPUEMBI PEIICKCHH IS OIICHKU CHTYAIlUH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKHU U CBOCBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIKCHHIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MPUHUMATD €051, MOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI 1 apPT'YMEHTHI IPYTUX MPU aHAIU3E PE3yIbTaTOB JACATEIHHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIHUOKH.

B nporniecce mocTmkeHUsT TUYHOCTHBIX PE3YIHTATOB OCBOSHUS MTPOTPaMMBbI IO (PU3UKE IS
YPOBHSI CpeJIHEero o01Iero o0pa3oBaHusl y 0Oy4ArONIUXCSI COBEPIISHCTBYETCS] SMOIMOHATBHBIN
WHTEJUICKT, TIPEANOoararonmii chopMUpPOBAHHOCTS:

CaMOCO3HAaHU$, BKIIIOYAIOIIEr0 CIIOCOOHOCTh IOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ceOe;

caMoperyJiupoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHME, CIIOCOOHOCTh aJalTUPOBATHCA K HMOIMOHAIBHBIM
W3MEHEHHUSM U MPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHMIO LT MU YCIEeXy,
ONTHUMHU3M, HHUIIHATHBHOCTH, YMEHUE JCHUCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMITIATHUH, BKIIFOYAIOMICH CIOCOOHOCTh MOHWMATh SMOIMOHAIBHOE COCTOSIHUE JPYTHUX,

YUUTBIBaTh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C APYTUMU
JIIOJIbMU, 3200 TUTHCS, IPOSBIISATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIbTATbBI

K xoniy oOyuenust B 10 kiacce npeaMeTHbIE pe3yibTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOM
HAyYHOUW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPaKTHUYECKOM
NeSITeNLHOCTH JIFOZCIH;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS H3YUYEHHBIX (U3NYECKUX MOJENel: MaTepuaibHas
TOYKa, MHEepUUaiIbHas cUcTeMa OTcyY€Ta, abCOJIIOTHO TBEPAOE TeNO, MICANbHBIN Ta3, MOAEIU
CTPOEHUS Ta30B, KUAKOCTEH W TBEPABIX TN, TOUCYHBIA AIEKTPUUECKHUI 3apsii MpHU PEIICHUN
buznueckux 3auay;

pacrno3HaBaTh (QU3MYECKHe sBICHUSA (TPOIECCh) U OOBSACHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHUsI BEUIECTBA U SJIEKTPOAMHAMHUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE JIBM)KEHHE, CBOOOJHOE TMaJeHHUEe Ted,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMojeiictBue ten, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJ, M3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oxyaxieHnn), TeIIOBOE paBHOBECHE, HCIapeHNe, KOHACHCAINs, TUIaBIIEHUE, KPUCTAILTU3AIINS,
KHUIIEHUE, BIAKHOCTh BO3/YyXa, MOBBIIIECHUE JABJICHUS ra3a MpPU €ro HArpeBaHUU B 3aKPHITOM
COCyJle, CBS3b MEXKIYy IMapaMeTpamMu COCTOSIHUSI Ta3a B H30MpOIEccax, AJIEKTPU3alus Tell,
B3aMMO/ICIICTBUE 3apAJIOB;



ONMCBHIBATh MEXaHUYECKOE JBIKEHHE, UCTONB3YS (PM3NYECKHE BEIUYMHBI: KOOpAWHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Teljla, CUJIA, UMITYJbC Tela, KMHETHYECKas
SHEPrus, MOTEHIMAIbHAsl JHEPrusi, MeXaHudyeckas paboTa, MEXaHWYECKas MOIIHOCTb; IPH
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3MYECKUN CMBICHT HCIOJIB3YEMbIX BEJIHYMH, UX
0003HAYCHHSI ¥ €JMHULIBI, HAXOJUTH (POPMYIIBI, CBA3BIBAIOIINE NAHHYIO (PU3HUECKYIO BEITHUMHY
C IpYrUMH BEIMYHNHAMU;

ONMCHIBATh H3YYEHHBIE TEIJIOBbIE CBONCTBA TEN W TEIUIOBbIE SIBJICHUS, HCIIOJb3YS
¢u3nveckue BEIMYWHBI: JaBICHHE Tra3a, TEMIIeparypa, CpPeAHsAs KHHETHYeCKas SHEepPrus
Xa0TUYECKOTO JIBWKEHUS MOJIEKYJ, CpPEJHEKBAaIpaTU4yHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora ra3a, K0d()(QUIMEHT IMOJIE3HOTO ACHCTBHUS TEILIOBOTO
JBUTATENS; IPU ONMMCAHUH MPAaBUIBHO TPAKTOBATh (PU3NUYECKHUI CMBICT UCHIOJIB3YEMbIX BEJIUYUH,
ux 0003HaueHUsT M EIUHUIBI, HAXOAUTHb (OPMYIIbI, CBS3bIBAIOIIME JaHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHE SBIICHUS
(mporiecchl), UCMONB3YS (U3NYECKUE BEIMYMHBL: 3JEKTPUUECKUHN 3apsijl, EKTPUUYECKOE IO0JIe,
HanpspKEHHOCTh  TMOJIS, TOTEHIMANl, Pa3HOCTh IOTEHLMAJOB, MpPH ONHCAHWUU TPABUIIBLHO
TpakTOoBaTh (UINYECKUI CMBICT HCHOJIb3YEMbIX BEJIWYMH, MX OOO3HAYEHHs] M €IWHUIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMH BEIMYMHAMY;

aHAJIM3UPOBATh (U3NYECKUE TPOIECCHl U SIBJICHMS, HCIOJB3YS (U3NYECKUE 3aKOHBI U
MPUHLHAIBL: 3aKOH BceMHupHOTO Tsrotenus, I, II m III 3akonel HeroTOoHa, 3aKOH COXpaHEHHs
MEXaHUYECKOM 3HEPruu, 3aKOH COXpaHEHUs UMIYJIbCca, MPUHIUI CYNEePHO3ULUN CHJI, TPUHIUI
PaBHONPABHs MHEPLUHMAIBHBIX CUCTEM OTCUETA, MOJICKYISIPHO-KHHETUYECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, Ta30BbIC 3AKOHBI, CBSI3b CPEIHEH KUHETHYECKOM DHEPIHH TEIUIOBOTO JIBHYKEHHS
MOJIEKYJT C aOCOJIOTHOM TeMIEepaTypou, MEpBBIM 3aKOH TEPMOIUHAMHUKH, 3aKOH COXPaHCHHS
JIEKTPUUYECKOr0 3apsaa, 3akoH KyinoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE IIPUHIIMIIBI ICHCTBUS MalIMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuyarh yCloBUs UX O€30IaCHOTO UCIOJIb30BaHUS B IOBCEJHEBHOM KU3HU;

BBITMOJIHATE 3KCIIEPUMEHTBl 10 MCCIEJOBAHUIO (PU3MUECKUX SBJICHUH M IPOLECCOB C
UCIOJb30BAHUEM  IMPSMBIX M  KOCBEHHBIX H3MEpPEHHMH, Ipu 3TOM  (HOPMYIHpPOBATh
npobiemy/3agayy M Tunoresy yd4eOHOro OSKCIEpUMEHTa, CcoOMpaTh YCTAaHOBKY M3
IIPEUI0KEHHOI0 000pYA0BaHUs, IPOBOAUTE OIBIT U (POPMYIMPOBATH BBIBOIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEpPEHUs (HU3UYECKUX BEJIWYHMH, INPH ITOM
BbIOMPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHMS U MCIOJIb30BaTh W3BECTHBIE METOJbl OLIEHKH
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBAaTh 3aBUCUMOCTH MeXAy (U3MUYECKMMHU BEIMYMHAMU C MCIOJIb30BaHUEM
OpSMbIX H3MEPEHUH, MpPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATH pPE3yJIbTaThl
MOJIy4EHHOM 3aBUCHUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJE TaOJMIl U IpadUKOB, J1€aTh BBIBObI
10 pe3yJIbTaTaM MCCIEI0BAHMUS;

coOmoaThk MpaBuia O€30MacHOro Tpyla NpU HPOBEAEHUM MCCIENOBAHUN B pamKax
y4eOHOTO  3KCIEpPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM M MPOEKTHOM  JEeSATEIbHOCTH C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1ab0PpaTOPHOTO 000pYAOBaHUS;

pemiaTh pacu€THBIE 33Ja4d C SBHO 3aJaHHON (HU3MUECKOM MOJeNblo, HCHOJIb3YS
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4d BHIOMpATh (U3NYECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BETMYMHBI U (OpPMYNbI, HEOOXOOUMbIE A €€ pelieHus,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEAbHOCTH MOJyYEeHHOTO 3HaueHHs (PU3NYECKON BEINYHMHBI,



pelaTth KaueCTBEHHBIE 3a/lauM: BBICTPAMBaTh JIOTMYECKH HETPOTHBOPEUMBYIO ILIENIOYKY
paccyXJeHHU ¢ ONOPOX Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHS,

UCIONB30BaTh MPH pEIIeHHMH Y4eOHBIX 3aJad COBPEMEHHBIE HH(POPMALUOHHBIC
TEXHOJIOTUH Ui TIOMCKA, CTPYKTYPUPOBAHHMS, MHTEPIPETALUU M TPEACTABICHUS Y4EOHOH H
HAYYHO-TIONMYJISIPHOW WH(OPMALIMU, TOJYYCHHOW W3 PA3IUYHBIX HMCTOYHHKOB, KPUTUYECKU
aHAJM3UPOBATH MOJTyIaeMyI0 HH()OPMAITHIO;

MPUBOANTH TPUMEPHI BKIIA/a POCCHUUCKUX U 3apyOeXHBIX yYEHBIX-(DU3UKOB B pa3BHUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIOJb30BaTh TEOPETUYECKHWE 3HAaHMA N0 (U3MKE B TIOBCEAHEBHOW IKM3HH JUIS
oOecrieyeHns 6e30MMaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMU M TEXHUIECKUMHU YCTPONCTBAMU, JJIS
COXPAHEHHUS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTUYECKOTO MOBEJEHMS B OKPYKaIOLLEH Cpene;

paboTaTh B IpyMIE C BHINOJIHEHUEM PA3IMUHbIX COLUAIBHBIX pOJIEeH, IUIaHUPOBATh paboTy
TPYNIbl, PAlUOHAJIBHO pacHpeneisTh OOS3aHHOCTH M IUIAHUPOBaTh JEATEIbHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJIeKBaTHO OIIEHMBATh BKJAJ Ka)KJOTO M3 YYaCTHUKOB T'PYMIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiacce npeameTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUYaIOLIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (HOPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B NMPAKTUYECKON
NeSITeNIbHOCTH JIFOJIEH, 1IeJIOCTHOCTD U €IMHCTBO (U3NYECKOM KapTUHBI MUDA,

YUUTHIBATh TPAHULIBI TMPUMEHEHHS] U3YYEHHBIX (PU3UYECKHX MOJIENeN: TOYEUHbII
JNEKTPUYECKUN 3aps], Jyd CBETa, TOYEYHBbI HMCTOYHHMK CBETa, sJ€pHAs MOJENIb aToMma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO pa MpH pelieHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SBICHUSA (IIPOILIECCHh) M OOBSACHAThP MX HA OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKHM M KBAaHTOBOM (PU3MKU: 3JEKTpUUYECKasi MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JIEWCTBUS TOKAa, B3aUMOJEWCTBUE MAarHUTOB, JJIEKTPOMAarHUTHas
WHIYKUUs, JEHCTBUE MAarHUTHOIO MOJs Ha IMPOBOJHUK C TOKOM M JIBUXKYILMWCS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUs M BOJIHBI, MPSMOJIMHEIHOE paclpOCTpaHEHUE CBETa, OTPAKECHHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U MOOISApU3AIMS  CBETa, JUCIEPCUS CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddexT), cBeToBOE naBiieHHE, BOSHUKHOBEHNE JIMHEHYATOTO
CIEKTpa aToMa BOJ0OPO/ia, ECTECTBEHHAS] U HCKYCCTBEHHAs! PaJIMOAKTUBHOCTD;

OTIHCHIBATh HM3YYCHHBIE CBOMCTBA BellecTBa (IIEKTPUUECKHE, MArHUTHBIC, ONTUYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3NUYHBIX CPEM) M AJIEKTPOMArHUTHBIC SBJICHHS (IIPOIECCHI),
UCTOJIb3YS (U3MYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsil, CHJIa TOKa, DSJIEKTPUUECKOE
HaIpsKEHUE, SJEKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIAs CUJIA,
paboTa Toka, WHAYKUHS MarHUTHOTO moJs, cwia Awmepa, cuia JlopeHla, WHIyKTUBHOCTb
KaTYIIKH, SHEPrus AJIEKTPUYECKOTO0 W MArHUTHOTO TOJICH, MEpHoJ MU YacToTa KoJeOaHuil B
Kos1e0aTelbHOM KOHTYpE, 3apsil U CHUjla TOKa B MPOLECCe TapMOHMYECKHX 3JIEKTPOMArHUTHBIX
KosebaHul, (POKyCHOE pacCTOSHME U ONTHYECKash CUja JIMH3bI, MPU OMHUCAHUHM MPaBUIILHO
TPAaKTOBaTh (U3UYECKUH CMBICI HCHOJb3YyEeMBIX BEIUYMH, MX OOO3HAYCHHs U EAUHUII,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BEITMUUHAMU;

ONMCBHIBATH H3YYEHHBbIE KBAHTOBBIE SBJICHUS W IPOLECCHI, HCHONb3Yysd (PU3HUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, DHEPIUd U
uMnynbc (OTOHA, MEpUOJl TOoJypacnajga, SHEprus CBA3M aTOMHBIX SJep, MPH OMHUCAHUH
NPAaBUIBHO TPAKTOBaTh (DPU3WYECKUH CMBICI HCIHOJb3YEeMBIX BEIUYMH, MX OOO3HAYECHUS H



€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3bIBAIOIIME JAHHYIO (U3NYECKYI0 BEIUYMHY C IPYTUMHU
BEJIMYMHAMH, BBIYHCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBaTh (PU3MUECKHE IMPOLECCHl W SBJICHUS, HMCIONB3YS (pU3MUEcKHe 3aKOHBI U
OpUHIMIBL:  3akoH OMa, 3aKOHBI IOCJIEJOBATENIbHOIO M  MAPAJUIENBbHOIO COEAWHEHUs
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akOH AJIEKTPOMArHUTHOW  WMHAYKIIMH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHmTEHHa M1 ¢GoTodhderTa, 3aKOH COXpaHEHHUS DHEPTUH, 3aKOH
COXPAaHEHHUs HMIIYJIbCA, 3aKOH COXpPaHEHMsI DJJIEKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHUS
MaccoBOr0 yucia, nocryiaaTsl bopa, 3aKkOH pagMOaKTUBHOIO pacmazna, Ipud 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKCHHWE W YCIOBHUS (TPaHMIIBL,
00jacTh) IPUMEHUMOCTH;

OTIPEIENIATh HAIpaBJICHWE BEKTOpa MHAYKIUU MArHUTHOTO IOJIA MPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

CTPOUTHh U ONMCHIBATH M300pa’keHUE, CO3JaBaeMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBINIOJIHATh 3KCIIEPUMEHTHI 10 HMCCIEAOBAHUIO (PU3NYECKUX SIBICHUM U TMPOIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEeHUi: mpu 3ToM  (OpMYyIUpOBaATH
npobseMy/3agady W THIOTE3y y4eOHOTO DJKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeI0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U OPMYITHPOBATEH BHIBO/IBI;

OCYILIECTBIISITh TpPSMbIE U KOCBEHHbIE H3MEpEeHHs (U3MUECKUX BEJIWYUH, IPU ITOM
BBIOMpATh ONTHMAbHBIA CHOCOO H3MEpPEHUss M HCIOIb30BaTh W3BECTHBIE METOJbI OIICHKU
MOTPEITHOCTEN U3MEPEHU;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3MUYECKUX BEIUYHMH C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHHM:
IIPU 3TOM KOHCTPYHPOBAThb YCTAaHOBKY, (PMKCHPOBATh Pe3yJbTAThl NOJIYYEHHOW 3aBUCHMOCTH
¢Gu3nyeckux BEIMYUMH B BHMJE Tabmul M TpaduKOB, JAenaTh BBIBOABI 10 pe3yibTaTam
UCCIICIOBaHMNS;

coOmoaThk npaBuia O€30MacHOro Tpyda IpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOro HSKCIIEpUMEHTa, Yy4eOHO-MCCIEJOBATEIbCKOM M IPOEKTHOM JIEATENBHOCTH ¢
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOrO 000pYyA0BaHUS;

pemaTh pacu€THbIE 33Ja4d C SBHO 33JaHHOM (U3NYECKOM MOJEINbIO, HCHONb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMIIBI, HA OCHOBE aHAIM3a yCIOBUSA 3aa4M BbIOMpPATh (PU3NUYECKYIO
MOJIeNb, BBIIENATh (PU3MUYECKHE BEIUYMHBI U (OPMyJbl, HEOOXoauMmble Uil €€ peLIeHHs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaueHUs (PU3NYECKON BEIINYHHBI,

pelarh KauyeCTBEHHBIE 3aJauM: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccyXJeHUI ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMS;

UCIOJb30BaTh MpPHU pelIeHMH Y4eOHBIX 3aJad COBPEMEHHblE HMH(POPMALMOHHBIE
TEXHOJIOTUU JUISl MOUCKA, CTPYKTYpUpPOBAHMsI, MHTEPHNPETALUU M HpPEJCTaBICHUs y4eOHOW U
HAy4YHO-TIONYJISIPHOM MHGOpPMALMU, IOJYYEeHHOM U3 PAa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyt0 HH(OPMAIHIO;

OOBSICHATH MPUHIUIIBI ICHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyaTh
yCJIOBHS UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOJNTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOeXHbIX YYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPYXKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HaHMA 10 (U3MKE B TOBCEJAHEBHOW KU3HM IS
oOecrieyeHns 6e30MacHOCTH MPH 0OpaleHNH ¢ MPHOOpaMU U TEXHUUECKUMH YCTPOMCTBaMU, JUIs
COXpaHEHHUS 3JI0POBbsSI U COOIIOACHUSI HOPM KOJIOTHYECKOTO MOBEICHHS B OKPYKAIOLIEH cpeie;



paboTarh B Ipymnme ¢ BHITOJHEHHEM Pa3IUYHBIX COLMAIBHBIX POJIEH, INIAHUPOBATh PadoTy
TPYyIIBL, palMOHAIBHO paclpenesiiTh OOA3aHHOCTH U IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYyalMAX, aJC€KBAaTHO OLICHMBATh BKJIAJ KAKJIOTO M3 YYACTHUKOB I'PYIIIBI B
pelIeHnEe pacCMaTPUBAEMON ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabsubie | IlpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznea 1. PUBUKA U METO/IbI HAYUYHOI'O ITO3HAHUA
bubmmoreka [{OK
11 o 2
VISHICA HMETOJRT HAYAHOTO HOSHAHI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
AHeMatiia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Ausamiia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 ﬁtl/tIs::I//I/(r)rT.eeJI;z()L(I)?f/? £41bF72
Uroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBBL TEPMOHAMHIIE https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 24
Paznen 4. DJJIEKTPOAUHAMHUKA
bubmmoreka [{OK
4.1 DeKTpoCTaTHKa 10
HICKTPOCTATHI https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN neKTpUYecKui TOK. TOkM B bubnuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne n/m Konrpoasubie | IIpakrnueckue
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazpen 1. QJIEKTPOAUHAMUKA
11 MaruuTtHoe noJie. DIeKTpoMarHuTHas 11 1 3 bubnnorexa [JOK
' VHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
21 MexaHn4ecKkue 1 JJIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4eCcKre U 3JIEKTPOMarHuTHbIE 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24
Pazzea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
31 OCHOBBI CITEIMAIBHOM TEOPUU 4 1 bu6mmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 C) i 6
FICMEHTR KBAITOBOM OITHICH https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
4.2 C 4
TPOCHUE aToOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO€ S7PO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMEeHTBl aCTPOHOMUU U acTpO(HU3UKU 7 brbmmorexa TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7
Pazgen 6. OBOBLIAIOIEE TIOBTOPEHUE

6.1 O6o0matoree MOBTOPEHNE 4 ﬁtilsgjll(r:.zzzﬁ)?fj(/? £41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
N KosmyecTBo 4acoB Nara JyieKTPpOHHBbIE N pPOBbIE
, Tema ypoxa Kontpoabubie | IlpakTtuyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHUus
padoThI padoThI pecypcbl
(0)) — .
|| Sy o nprpore 1 Busmiorera LIOK
HbIE METObI ITO3HAHUS
yi 4 https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpa
Ponb 1 mecto ¢usuku B
(hopMUpPOBaHUHU COBPEMEHHOM bubmuorexa [JOK

2 . 1
HAYYHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU EATETLHOCTH JIFOACH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nemkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE IPSIMOTMHEHHOE 1 bubmuoreka [JOK
JBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TTPSMOJIMHEITHOE 1 bubmuoreka [JOK
JBIKECHHE https://m.edsoo.ru/ff0c372¢

5 CBoOoaHOE azicHue. Y CKOPEHUE 1 bu6mmoreka [JOK
CBOOOJHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc

, EpI/IBOJII/IHeI/IHOC JJBH)KeHVI/Ie. . Butmiorexa [IOK

BIDKEHHUE MAaTEPHUAITLHON TOYKH II
CHHE MaTep onTo © https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
[IprHIMIT OTHOCUTEIBHOCTH bu6mmoreka [JOK

8 1

lanunes. lHepimanbHbIE CUCTEMBI https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

otrcyerta. [lepBbiii 3akoH HproToHa

Macca tena. Cuia. [Tpunuun

9 CYIIEpIIO3UINH cuil. BTopoii 3akoH Brbmiorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa U1 MaTepuaibHO M TOYKH

10 Tperuii 3akon HeroToHa 14 bubnuorexa [JOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro taroterus. Cuia

11 TSKECTH. HCII))BaSI KOCMHYECKAst brbmorexa HOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ympyroctu. 3akoH ['yka. Bec bubmuotexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunment

13 Tpenusi. Cuia COnpOTUBIICHUS MTPU bubnuoreka [IOK
IBIDKEHUH TeNla B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
raze
[ToctynarensHoe U BpaliareiabHOe

1 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MoMeHT cuitbl. [11e4o cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPIOTO Tea
Nmnynbc MaTepualibHOM TOYKH,

CUCTEMbI MaTepUaIbHBIX TOUYEK. bubnnoreka [JOK

15
Wmmynbe cuibl. 3aKOH COXpaHEHHs https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTuBHOE ABIDKEHHE
PaGoTta 1 MOIITHOCTH CHUITBL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MarepuanbHOU Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KHHETUYECKOW SHEepruu

17 [loreHuunanbHas sHEPrusi. bubnmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHumanpHas 3HEPTUS YIIPYro
neGopMHUPOBAHHON IPYKUHBI.
[TorenuumanpHas 3HEPrus Tena
BOJIM3H IOBEPXHOCTHU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHumanpHbIE U
HeNnoTeHLUaIbHble CHIIbl. CBS3b
paboThl HEMOTEHIMAIBHBIX CUJI C
M3MEHEHNEM MEXaHUYECKOU SJHEPTUu
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOM dHEPIruu

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas paboTa
«MccnemoBanue CB3U pabOTHI CHITBI
¢ U3MeHEeHNEM MeXaHNIeCKOH
SHEPIruu TeJla Ha MPUMEpPE
pacTsHKEHUSI PE3UHOBOTO JKI'YTa)

20

KonTtponpHas padoTa 1o teme
«Kunematuka. Jlnunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJNOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM
Teopuu. bpoyHOBCKOE IBIKEHUE.

Audpdysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKCHUS U
B3aHMOJICHMCTBHS YaCTHII BEIICCTBA.
Mogenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEN

23

Macca MOJICKYII. KoaunuectBo
BemiectBa. IlocTtosHHas ABoraz[po

24

TennoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temmeparypa u €€ u3MepeHue.
[Ikana remneparyp Llenscus

Wneanpusii ras 8 MKT. OcHoBHOE

bubmmoreka [{OK

25 ypaBaeHne MKT https://m.edsoo.ru/ff0c4fde
AOcoJTIOTHAsl TEMIIEpATypa Kak Mepa

%6 CpeaHEeN KUHETHYECKOM dHEPruun bubnuoreka [JOK
JIBMDKCHHUSI MOJICKYJ1. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH [ansroHa. ['a30BbIe 3aKOHBI
JlabopaTopHas paboTa

08 «HcciaenoBanue 3aBUCUMOCTHU
MEXTy TapaMeTPaMH COCTOSTHHS
Pa3peKEHHOTO Ta3a»

H3omnporiecchl B HaeaIbHOM rase u bu6mmoreka [IOK

29
uX rpaduUecKoe MpeacTaBICHHE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprus
TEPMOIUHAMHYECKON CHCTEMBI U

30 crrocoOnI € m3MeHeHus. Komnuecto bu6mmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEaTBLHOTO
rasa

31 Bup Terutonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY nenpHas TEII0EMKOCTD BEILIECTBA.

30 KonunuecTBo TennoTel npu bubnuoreka [IOK
Terutonepenade. AauadaTHbIN https://m.edsoo.ru/ff0c5c36
rpoiecc

33 IlepBrlii 3aKOH TEPMOJIMHAMUKH U bubnuoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€T0 MPUMCHCHHUC K U30ITpOLIcCCaM

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs mpo1ieccoB B

34 npupoe. Bropoii 3akon Brbmiorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOIMHAMHUKHI

35 [Tpunnun nevictus u KITJ{ bubmmoreka [{OK
TEIIOBOI MaIIMHEI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KI1/]

37 DKoJoru4eckue npooaemMsl
TETUIOPHEPTEeTHKHI
O06o0maromuit ypox

38 <<MOJ'II:Ky.]'IISIIIpHaS}III()1)I/I3I/IKa. OcHOBBI Bubnuorexa LIOK

https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKH
KonTpoibHas padora 1mo teme
39 «MOHI;KyJIﬂpH];ﬂ ¢usuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMO TUHAMUKI)

40 [TapooOpazoBanue 1 KOHIEHCAITHA. bu6mmoreka [IOK
Hcnapenvie u KUIeHUe https://m.edsoo.ru/ff0c63b6
AOcCOoI0THAs 1 OTHOCHTEIIbHAS

41 BJIQXKHOCTB BO31Tyxa. HachIeHHBIH bubmmorexa [IOK

https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimueckue u
aMmop(dHbIC Tel1a. AHU30TPOIHUS
42 CBOIE(iB KPHCTALJIOB. }I{I/IpleI/Ie bubmmorexa [IOK
https://m.edsoo.ru/ff0c65f0
kpuctaibsl. CoBpeMeHHbIE
MaTepHuabl
[1naBneHue U KpUCTAITH3AIIHS. BuGmoreka LIOK
43 VienpHas TEIJIOTA IIABICHHS.

CyOnumanus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
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bubmuoreka [JOK

44 vy 0
PABHCHHE TCILIOBOTD banatca https://m.eds00.ru/ff0c6820
6 .0 7
. 3aneKTp;32um ";G;I : JIGKTpeIZ‘-IeCKI/II/I BuGmiorexa LIOK
1. Bd BH JICKTPHUUYCCKHUX
AL A P https://m.edsoo.ru/ffOc6bcc
3apsIoB
IT
" (I))OBOI[(I)—II/LKI/I, I[I/IZ)J'I;I;TiPIKI/I " Bu6morexa LIOK
TI0JI B HUKUA. KOH
YHPOBOA https://m.edsoo.ru/ff0c6bcc
COXPAHEHUS AICKTPUIECCKOTO 3apsijia
o E3aHMon§HCTBHe 3vaps[21013. 3aKkoH ) BuGmorexa LIOK
OHA. 1 OYCYHBIN DJIICKTPUYCCKUN
v flektp https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanps:k€HHOCTB 3IEKTPUYECKOTO
48 nons. [IpuHnmn cynepnosunun bubnuoreka [IOK
AIIEKTPHUYCCKHUX TOJICH. JInHUM https://m.edsoo.ru/ff0c6df2
HaPsSHKEHHOCTH
" Pa6OT?1 cm; 3J'I€KTp(;)CTaTI/I‘IeCKOFO BuGmorexa LIOK
HOL LIOTCHIMAI, FasfocTh https://m.edsoo.ru/ff0c6f00
MOTEHIUAJIOB
II
5 | onexrpocrammiecxomnone, BuGmorera LIOK
P ’ https://m.edsoo.ru/ff0c7018
JluanexTpruecKas MPpOHUIIAEMOCTh
N bubnuoreka [JOK
51 OnexTpoéMkocThb. KoHaeHcaTo
P s P https://m.edsoo.ru/ff0c7126
o | oo o
: pa- p https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHEHCATOpa
53 JlaGopatopHas padota "M3mepenue

NEKTPOEMKOCTH KOHJeHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT 1EWCTBUS U IPUMEHEHHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IpUHTEpa.
DnexTpocTaTHuecKas 3alura.
3azemiieHHEe AEKTPOIIPHOOPOB

55

DneKTpUYeCKuil TOK, YCIOBUS €ro
cyiuiecTBoBaHus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma Jyist
ydacTka Lenu

56

[MocnenoBarenpHOE, TapaJIeTBHOE,
CMeIIaHHOE COeTMHEHHE
poBOHUKOB. JIabopaTopHas
pabota «/3ydyeHne cMemanHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MomHOCTE
AJIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma Jy1st TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas padora
«M13mepenue D/]C ncrouHuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUSD)

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

SHCKTpOHHaH IIpOBOANMOCTD
TBép,[[LIX METaJIJI0B. 3aBUCUMOCTD
COIIPOTUBJICHUA METAJIJIOB OT
TEMIICPATYPBHI. CBerHpOBOI[I/IMOCTL

60

DNEKTPUUECKUH TOK B BAKYyME.
CBoJicTBa 2JIEKTPOHHBIX ITyYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[TomympoBoAHUKH, KX COOCTBEHHAS

61 U NIPUMECHAas IPOBOJAUMOCTb. 1 bubmuorexa [IOK
CaoiicTBa p—N-mepexoia. https://m.edsoo.ru/ff0c84ae
[MomryrpoBOAHUKOBBIE TPHOOPHI
DNEKTPUUYECKUI TOK B pacTBOPAX U

62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOTUTHYECKAS TUCCOIIHAIINS. https://m.edsoo.ru/ff0c82bha
DNEeKTPOIIN3
DNEeKTPUYECKUM TOK B razax.

CaMOCTOSITENIBHBIN 1 bu6mmoreka [IOK

63 . 1
HECaMOCTOSTEIBHBIH pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMenenwue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

65 O6o0maromuii ypox 1 bubnuoreka [JOK
«DIEKTPOJMHAMHKAY https://m.edsoo.ru/ff0c88be
KounTponbnas paboTa 1o teme
«Inekrpocratuka. [loctosHHbIN bubmuoreka [JOK

66 . 1
SIIEKTPHYECCKHIA TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

PesepBubliil ypok. KonTtponbHas
67 pa601;a 1o TZf/Ie ’ 1 bubmmorexa IOK
https://m.edsoo.ru/ff0c8c56
"OnexTpoarHamMuka"

68 PezepBHblit ypok. OG00maronmii 1 bubnuoreka [IOK

ypok 1o TeMam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O0 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KoauuecTBO 9acoB

DJIeKTpPOHHbIe HU(POBHIE

':;_)H Tema ypoka Beero Konrposbueie | IIpakruuyeckue i[:;:e}[l/[ﬂ oOpasoBarte/IbHbIE
padoThI padoThI pecypchbl
[TocTOsIHHBIC MarHUTHI M KX

1 B3auMo/ieiicTBUE. MarHuTHOE MoJIe. 1 bubnuorexa [JOK
BekxTop MarHuTHOW UHTYKITHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW WHTYKIUN
MarauTHO€ 1oJjie MPOBOTHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmMoelicTBIE IPOBOTHHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3y4yeHue

3 MarHETHoIr)o noiﬂ KaTyIHKI/IYICI 1 1 Bubnuorexa LIOK
TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MAarHUTHOTO TOJIA HA
MPOBOJIHUK ¢ TOKOM. Crita Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HcenenoBanue 1eMCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYILYIOCS 3apsDKEHHYIO 1 bubnuoreka [IOK
yactuily. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna
DNeKTpOMarHUTHASE MHIYKIIHS.

6 IToTOK BEKTOpa MarHUTHOM 1

nHaykunu. OJ1C naaykuuu. 3akoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

3JEKTPOMArHUTHON UHAYKIIUU
®dapanes

JlabopaTopHas pabota
«HccnenoBanue sBIEHUA
BHCKTpOMaFHHTHOﬁ HUHIAYKIU)

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIUU. DHEPIHUst
MAarHUTHOTO TOJISl KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MATHUTHI,
JIEKTPOMAarHMTHI,
JNIEKTPOABUIATENb, YCKOPUTEIH
JJIEMEHTApHBIX YaCTULl,
MHIYKIIMOHHAs I1eYb

10

O6o06maromuii ypok «MarauTHoe
noJie. DIIEKTpOMarHUTHAs

WHTyKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KounTponbnas paboTa 1o teme
«MarauTHoe moJie.
DNEeKTPOMarHUTHAS MHAYKIIHIS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHBIE MEXaHUYECKUE
kosnebanus. [[apmonnueckue
KosiebaHus. YpaBHEHHE
rapMOHHUYECKUX KOJICOAHUI.
[IpeBpaienue s3Hepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

MepPHO/JIa MAJIBIX KOJICOaHH rpy3a
Ha HUTH OT JITMHBI HUTH U MacChl

rpy3a»

14

KonebarenbHbIi KOHTYD.
CB00OOIHBIE 2JIEKTPOMATrHUTHBIC
KoJieOaHus B UAEATbHOM
KoJie0aTeIbHOM KOHTYpe. AHAJIOTHs
MEX]ly MEXaHHUECKUMH H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMU

bubmmoreka [{OK
https://m.edsoo.ru/ffocb820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHEPTHUU B UJCATIBHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyXarmux
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUYECKHE KOoJieOanus.
Pe3onanc. BeiHyk1eHHbBIE
AJIEKTPOMArHUTHBIC KOJICOaHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemeHHBIN TOK.

CunyconaaJIbHbIN MEPEMEHHBIN TOK.

MOoITHOCTh MIEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOILIEE
3HAYCHHME CHJIbI TOKA M HAIIPSDKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponszBoacTso,
nepenava u norpedieHue
JNEKTPUUECKON DHEPTUU

19

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO
3BOHKA, F€HEpaTOpa IEPEMEHHOTO
TOKa, TMHUH JJIEKTpoIiepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOJICTBE IEKTPOIHEPTUHL.

20 KynbTrypa ncrnonb3oBanus
3JIEKTPOSHEPIUHU B IOBCEAHEBHOM
KUZHU
MexaHn4ecKue BOJTHBI, YCIOBHS
acripoctpanenus. [lepuos.
21 Ié o poc P ACIDOC ape A bubnuorexa [JOK
K Th PACIPOCTPAHEHUS U
p pacipoctp https://m.edsoo.ru/ff0ccas4
JuIMHA BOJIHBL. [lonepeunsie u
MIPOJIOJIEHBIC BOJTHBI
29 3ByK. CKOpOoCTh 3ByKa. [ poMKOCTB bubmuorexa [JOK
3Byka. BeicoTa Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJTHBI, HX
23 . P 1 bubnuoreka [IOK
cBoiicTBa u ckopocTts. [llkana
P https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJH
[IpuHIMIBI pagOCBSI3U U
24 TeJeBuIeHus. Pa3Butue cpencT
cBs3u. Pagmonoxkarus
o5 KonTtponbHas pabora «Konebanus u bubnuoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsimonmHeitHOE pacpoCTpaHeHUe
CBETa B OJJHOPOJIHOM Cpejie. bu6mmoreka [JOK
26 .
Todveunslii ©ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffocd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
97 P 1 bubnunoreka [JOK
oTpaxeHus cera. [loctpoenue
P N P https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B MJIOCKOM 3epKalie
28 [Ipenomnenue ceeta. [losnHoe bubnuoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTPAKECHHUE.
[IpenenbHbIN YroJ IOIHOTO
BHYTPEHHETO OTPAXKECHUS

https://m.edsoo.ru/ff0cd7f6

29

JlabopaTtopHas padoTa «3mepenue
MOKa3aTeNs MPEIIOMIICHHSI CTEKIIa

bubmmoreka [{OK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [Toctpoenne nzoopaxxeHnit
B JiH3€. POpMyIia TOHKOM JIUH3BI.
VYBenuueHue JUH3bI

bubmmoreka [{OK
https://m.edsoo.ru/ffOcddle

31

JlabopaTopHas paboTa
«HcciaenoBanue CBOMCTB
M300pakKeHUH B JIMH3aX)

32

Jucnepcus ceera. CII0KHBIN COCTaB
6enoro cseta. L{Ber. JlabopaTopHas
paborta «Habmoaenne nucrnepcuu
CBETa»

33

Nutepdepentus crera. dudpaxiuys
ceta. JludpaknuonHas pemerka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

HOHepeqHOCTB CBCTOBBIX BOJIH.
HOJ'IS[pI/BaI_[I/If[ CB€Ta

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

Onrtruueckne TpruOOPHI M yCTPOICTBA
U yCJIOBHS MX 0€301acHOTO
MIPUMEHEHHS

36

['panuLbl MPUMEHUMOCTH
KJIACCUYECKOM MEXaHHMKH.
[Toctynatel crienuanbHON TEOPUU
OTHOCHUTEIIBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIHLHOCTD
OJJHOBPCMCHHOCTHU. 38.M€)1J'I€HI/I€

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cfad2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BpPCMCHHU U COKPAICHUC MJIMHBL

OHeprus U UMILYJIbC
penATUBUCTCKON yacTUlbl. CBsI3b

bu6mmoreka [IOK

38
MacChl C SHEPTUCi U UMITYIILCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
" I(;OHTpOJ‘II)HaSI pabora j(OHTI/IKa. Butmorexa [IOK
CHOBBI CTICIIUAIIBHON TEOPUH
B P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
40 ®ortonsl. Popmyna [1nanka. bubnuorexa [JOK
DHeprus 1 UMIYIbC GpoToHA https://m.edsoo.ru/ff0cfel6
41 iTKpbgge 1 HcgﬂeﬂOBimlf bubmuorexa [JOK
otodddexra. OmbiThr A. T
https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y
o aauKOHLIe(?ozoa(b(b;zTi aq)g)iBHZHHe BuGmorexa LIOK
MHITITEHHA [0 Q0T K. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dporosrpdexra
.0 IT. H.
43 ﬁ:};:elsne (;?eTa eHHTeH - . bubnuoreka [JOK
ACBE. AMITICCROC ACHCTRI https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiicTBa u
MPaKTUYECKOE MPUMEHEHHE:
44
(dhoToseMeHT, (HOTOIaTIHK,
coJIHeYHast 0aTapesi, CBETOAUO]
45 Pemenue 3ama4 no teMe « JIEMEHTEI bu6mmoreka [JOK
KBaHTOBOM OITHKI» https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OObITEL Bubmiorexa 1IOK
46 Pesepdopna o paccesiauro o-

YaCTHII. HnaHeTapHaﬁ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

ITocrynatel bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

48

N3nyuenue u noriomieHne GOToHOB
IIPH NIEPEXOAE aTOMa C OJTHOTO
YPOBHS 3HEPruu Ha Apyrou. Bubl
CIIEKTPOB

bubmmoreka [{OK
https://m.edsoo.ru/ff0dOafa

49

Bonnosrle cBoiicTBa yacTui. BonHbr
ne bpoitns. KopnyckyisipHo-
BOJIHOBO# nyanin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3TyICHUE

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATMOAKTUBHOCTH.
OmnsiTel Pezepdopaa no
OTIPEJIETICHNIO COCTaBa
PaaOAKTHBHOTO U3ITyIEHHS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. Biusiaue
PaZOaKTUBHOCTH HA )KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacmna.
DNEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaj. ['amma-uznyueHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSA3U HYKJIOHOB B SIZIpE.
Snepubie peakuuu. SAnepHblit
peaxtop. [IpoGiemMbl, NEpCIeKTUBHI,
JKOJIOTMYECKUE ACIIEKThI AAEPHOU
SHEPIreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

aﬂeMeHTapHLIe YaCTHIIbI. OTKpLITI/Ie
MO3UTPOHA. MeTtoapl Ha6J'IIOI[eHI/IH )51

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

perucTpanmu 3JIeMEHTapHbIX
yactul. Kpyrisiii cron
«DyHIaMEHTAIbHBIE
B3auMOJIeHCTBUA. EMHCTBO
(bU3NIEeCKO KapTHHBI MUPay

55

Bup 3Bé3gnoro Heoa. Co3Be3aus,
SIPKHE 3BE3/IBI, TUTAHETHI, UX
BuauMoe aBikenne. ConHevynast
CHCTEMA

56

Coumnne. CoyiHeYHasT aKTUBHOCTD.
Uctounuk 3aeprun CoJiHIa ¥ 3BE3]

57

3BE3/IbI, NX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/IbI TJIaBHOM
MOCJEN0BATENbHOCTH. BHYTpeHHEE
ctpoenue 38€371. CoBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU U
sposronry CoJTHIIa U 3BE3NT

58

Muneunsbiii [Iyte — Hama
lNanakruxa. [Tonoxenue u
nemwxkenne Comrna B ['amakTuke.
I'anaktrku. Y€pHbIE ABIPHI B SITIpax
raJIaKTUK

59

Bcenennas. PazOeranue rajakTuk.
Teopus bonbIoro B3pbiBa.
PennkroBoe n3nydyenue.
MeraranakTuka

60

Heperiennsie npo6iiemsl
aCTPOHOMMH

61

KonTtponpHast pabota «31eMeHTHI




ACTPOHOMHH U aCTPOPU3UKI»

62

Oo6o6maromuit ypok. Pois ¢pusnku
Y aCTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJIOTHISCKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YeloBeKa

63

O6o0matomuii ypok. Poss 1 mecto
(U3HUKHN ¥ aCTPOHOMUH B
COBPEMEHHOM HaAYy4HOU KapTHHE
MUpa

64

O6o06matomuii ypok. Pois
¢uznueckoit Teopuu B
(hOopMUPOBAHNUY TIPE/ICTABICHUH O
(bu3UYeCcCKOl KapTUHE MHUpa

65

O6o06matromuii ypok. Mecto
(bu3n4ecKoi KapTUHBI MUPA B
o0IIeM psTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJCTaBICHUN O TIPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE T0JIE.
DNeKTpOMarHuTHask MHAYKLMS

67

PesepBHblil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCUTEJILHOCTH

68

Pezepuslit ypok. KBantoBas ¢usnka.
DneMEHTHI aCTPOHOMUH U
acTpoHU3UKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOOAUYECKOE OBECINEYEHUE
OBPA3OBATEJIbHOIO NPOLUECCA
OBA3ATEJIbHbIE YHYEBHbIE MATEPUAIbI ANA YYHEHUKA

YueOnuk: Msikumes ['.E., ByxoBues b.b., Corckuii H.H. ®usuka. 10- 11 knacc: 6a30BbIit
ypoBeHb. — M.: IIpocsemenue, 2019.

METOANYECKUE MATEPUAIbI OANA YHYUTENA
[Tporpamma kypca ¢usuku s 10—11 knaccos. ba3oBerit ypoBens (aBrop B.
A. KacbsiHOB)
YMK «®usuka. 10 kiacc. bazoBblil ypoBeHb»
1. ®usuka. 10 knacce. ba3oBblil ypoBeHb. YUEOHUK C ANIEKTPOHHBIM
npuioxxenueM (aBtop B. A. KacbsHoB).
2. ®uswmka. 10 kimacc. ba3oBsiii ypoBeHb. MeToandeckoe mocooue (aBtop B.
A. KacbsiHOB).
3. ®msuka. 10—11 knmaccel. ba3oBsrii ypoBeHs. Terpaas s 1abopaTopHBIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBuH).
4. ®usnka. 10—11 kmaccel. bazoBsiil ypoBeHb. KoMIutekT TeTpaneit st
KOHTpPOJIBHBIX padoT (aBTop B. A. KacksHOB)
5. ®uswmka. 10 kmace. JlunakTudeckne KapTOUKH-3a1aHus (aBTOPBI M. A.
VYmakos, K. M. YiakoB).
YMK «®uzuka. 11 kmacc. ba3oBslil ypoBEHbY
1. ®usuka. 11 knacc. ba3oBblit ypoBeHb. YUEOHUK C 2IEKTPOHHBIM
npuioxxenuem (aBTop B. A. KacesHOB).
2. ®usuka. 11 xnacc. ba3zoBeiit ypoBeHb. MeToanueckoe nocodue (aBtop B.
A. KacpstHOB).
3. ®usuka. 10—11 xnaccel. ba3oBslii ypoBeHb. TeTpans s 1abopaTOpHBIX
pab6ort (aBTopsl B. A. Kacesinos, B. A. KopoBuH).
4. ®uszuka. 10—11 xnaccel. ba3oBsiit ypoBens. Komriekt Tetpaaeit mist
KOHTPOJIBHBIX paboT (aBTOphI B. A. Kacwsnos, U. B. Urpsmos).
5. ®usuka. 11 knacc. Jlupakruueckue KapTouku-3aaanus (aBTopel M. A.
VYmaxkos, K. M. YmiakoB).
HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
1 http://nsportal.ru - connansHas ceth pabOTHUKOB 00pa30BaHMS.
2 http://markx.narod.ru/pic/ - ¢usnka B mkoJe.
3 http://festival.1september.ru/articles/ - ¢pectuBans megarornyeckux uaci
«OTKpPBITBIN YPOK».
4 http://lwww.fizika.ru/ - caiit aist yuureneit GU3MKA U UX YICHHKOB.
5 http://www.physics.ru/ - matepuasi mo GusuKe.
6 www . ege .edu.ru - uadopmannonusii moprain EI'D.

7 http :// school - collection . edu . ru/ - exunas komnexmust I{OPoB__
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