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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOr0 YpOBHS Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUUU TMpenojiaBanust ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTeNIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB rmpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJIMMOCTh peaju3alliy MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka O HaumOoyiee OOIIMX 3aKOoHAX MPUPOJBI, BBICTyNHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHUHM, H3y4aeMbIX XUMHEH, OHOJOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MaTe€pHaJOB C 3aJaHHbIMH CBOMCTBAMU M JAPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHOBYy kypca ¢usmku Ui ypOBHS CpPEeAHEro o0O0mmero ooOpa3oBaHUS
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojiaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTHYECKUM TMpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJsOTCA (u3HUeckue Teopun (PopMUpOBaHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHUCTeMHO-IeSITEIbHOCTHBIN MOAX0Ml B Kypce (U3UKU pealln3yeTcs Mpexse
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (usnke oObeIHMHEHBI B OOMIMNA CIIMCOK YYCHHMYECKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢usuku. Ilpm s3ToM oOecreynBaeTcs OBIAJCHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /[ KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIFOTCS 3aJlaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIeUeHUI0 Yy4eOHOro mporecca 0a30BbIl ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IWKia. B kaOuHeTe (DM3WUKH JOKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH M  00ECIICYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopmMupyeTcsi B BHE TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX NMPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUIA O HAYYHOM METOJI€ TTO3HAHUSA M (popMUpOBaHHE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (opmupoBaHne yMeHUN OOBICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce U3yueHus Kypca (GU3UKHA Ha ypPOBHE CPETHETO 00IIero 00pa3oBaHMs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TPUMEHSITH TEOPETUUYECKHE 3HAHUS IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pU3MUEeCKO MOJEIIH, aJIEKBATHON YCIOBUSM 3a/1a4u;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
bU3UYECKUX HKCIICPUMEHTOB, aHalu3a W HHTEpHpeTaruu WHOOpMAaIHH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo

obpaszoBanus oTBoauTcs B 10 kiracce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M

NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NPOBEJICHUsT JIa0OPAaTOPHBIX PabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
O0COOCHHOCTEH 00yJarOITUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usnka — Hayka o npupone. HayuHple MeToabl MO3HAHUSA OKpYKarowmero Mupa. Poip skcnepyumMeHTa U TEOpUH B
npolecce MO3HaHUs MPUPObL. DKCIEPUMEHT B (DU3HKE.

MopnenupoBanue ¢pu3nueckux siBjeHui u npoieccoB. Hayunele runoressl. dusnueckue 3aK0HbI U Teopuu. [ paHuiibl
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. [IpMHIIMTT COOTBETCTBHUS.

Ponb u mecto pusuku B GOpMHUpPOBAHMM COBPEMEHHOM HAYYHOW KapTHHBI MHpa, B MPAKTUYECKOH JESTEIbHOCTH
JMIOAEH.

Jlemoncmpayuu

AmnanoroBsie U HU(PPOBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe aBmxeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO IBIKEHUs. CucteMa oTcuéra. Tpaekropusi.

Ilepemenienne, CKOpOCTh (CpedHssi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MAaTEpUaJIbHON TOYKH, HX
IPOEKIUU Ha OCU CUCTEMBI KOOpAUHAT. CII0KEHHUE MEPEMENIEHUN U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. ['paduku 3aBHCHMOCTH KOOpPJIWHAT, CKOPOCTH,
YCKOPEHUS, MYTH U MEPEMEIICHUSI MaTepUaIbHOM TOYKU OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe nBukeHue. JIBHKEHHME MATEpUAIBHOM TOYKHA II0 OKPYKHOCTH C IIOCTOSHHOM 1O MOIYJIO
CKOPOCTBIO. YTJI0OBasi CKOPOCTh, TMHENHHas CKOpOCTh. [lepuon u yactota odpaiienus. LleHTpocTpeMUTeNbHOE YCKOPEHUE.

TexHnyeckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUWE: CHUAOMETP, IBMKECHHE CHAPSAOB, LIEHBIE U PEMEHHBIC
MepeIaym.

Jlemoncmpayuu



Mojenb cucTeMBbI OTCUETA, MILTFOCTPALINS KHHEMATUYECKUX XapaKTEPUCTHUK JBUKCHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmtonenue nBuxkeHus Teia, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne cKopocTH Ipu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyenrne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEIEICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOUIEHUS] MEXAY MyTAMH, MPOWJICHHBIMU TEJIOM 3a MOCIEI0BATEeIbHBIE PAaBHBIE MPOMEXYTKH
BPEMEHU MPU PABHOYCKOPEHHOM JIBMKEHUM C HaYalIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUKEHUS 1IapUKa B BA3KOU KUKOCTH.

N3yuenne nBmxeHus Tea, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[TpuHumn otHocuTensHOCTH ['anuies. [lepBoiid 3akoH HeroTtona. UHEpUManbpHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uiniuu cui. Bropoii 3akon HeloToHa 111 MatepuaibHON TOUKHU. TpeTuil 3aKoH
HeroToHa a1t MaTepuanbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuina tsokectd. IlepBas kocMuyeckast CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, CKoabxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuiia TpEHUSI CKOJIbXKEHUS U
cwia TpeHus nokosi. Koo unuent tpennsi. Crsa CONMPOTUBIICHUS NPU ABUKCHUH Tella B )KUKOCTH WIIH Tas3e.

[TocTynarensHOE M BpanaTeIbHOE JBMKEHNUE a0COIIOTHO TBEPIOTO TETA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaieHus. [inedo cuiibl. Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

TexHnueckne yCTpoUCTBa U NPAKTUYECKOE IPUMEHEHUE: NOAIINITHUKHY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHeHHE Macc B3aMMO/ICHCTBYIOMIUX TE.

Bropoii 3akoH HproToHa.



N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AedopMaIuu.

HesecoMmocTts. Bec tena npu yCKOpEeHHOM NOABEME U NAJICHUH.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKECHMUS.

YcnoBus paBHOBeCUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CUJI YIIPYT'OCTH, BOZHUKAIOIIUX B MPYXUHE U PE3MHOBOM 00pasiie, OT X AedopMalium.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axkonvl coxpanenus 6 mexanuke

NmMnynsc maTepuanbHOM TOYKM (TE€a), CUCTEMbl MAaTEpUANIBHBIX TOYEK. MIMIYyNIbC CHJIBI U M3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXpaHEHHs UMITyJIbca. PEaKTUBHOE IBUIKEHUE.

PabGora cuibl. MOIIIHOCTE CHUJIBL.

Kunernueckas sHeprusi MaTepraibHON ToOUKU. Teopema 00 M3MEHEHUN KHHETUYECKON YHEPTUH.

[NoTennuanbhas sHeprud. [loTeHmnuanbHas sHeprust ynpyro aepopMupoBaHHON NpykuHbl. [loTeHIIMaIbHAsS SHEPTUs
Tesa BOJIM3H MOBEPXHOCTU 3EMIIH.

[loTeHnmanbpHble ¥ HEMOTEHIMAIbHBIE CHIIbI. CBsi3b PabOThl HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHYeCKOU
SHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnuecKne yCTpOUCTBA U MPAKTUYECKOE TPUMEHEHNE: BOAOMET, KONIEP, NPY>KUHHBIM MUCTONET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE IBHXKEHHUE.

[lepexon MOTEHIIMATBLHON SHEPTUHN B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenne abCOMOTHO HEYNIPYTOro yjapa ¢ MOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX MasSTHUKOB.



HccnenoBanue cBsi3u paOOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOM HSHEPruu Tella Ha NpPUMEpPE pPACTSHKEHUS
PE3UHOBOIO KIyTa.

Paszpnen 3. MouiekyisipHasi pU3NKA M TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKONU TEOPUH U UX OMBITHOE 000CHOBaHUE. BpOyHOBCKOE JBUKEHUE.
HNuddys3us. XapakTep IBIKCHHUS M B3aUMOJCHCTBUS YaCTHUIl BellecTBa. Mojieu CTpOeHUs Ta30B, KUAKOCTENH U TBEPABIX
Ted U OOBSICHEHUE CBOMCTB BEIECTBA Ha OCHOBE ITHX Mojeneid. Macca u pasmepsl moiiekyn. KonuuecTtBo BeriecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana temneparyp Llenbcus.

Mogaens wupaeanbHoro rasza. (OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUUYECKOM TEOpPUU HJACAJIbHOrO rasa.
AOcomoTHas TeMmmepaTypa Kak Mepa cpeHeld KHUHETHYECKOW HHEpPruM TEIUIOBOro ABWXKeHus uactuil rasza. [llkama
temnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [anerona. M3omponeccsl B
UJCAIbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mnpejcTaBiIeHUE H30IPOIECCOB: H30TEpMa,
nu30xopa, uzobapa.

TexHuueckue ycTpoHCTBA U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIIME JUCKPETHOE CTPOCHHE BEIEeCTBA, (poTorpadun MONEKyJl OpraHUYECKUX COCTUHEHU.

OmnbiTel 10 TU(GY3Un KUJIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKCHHUS.

Mogens onbita IITepHa.

OnBITHL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO B3aUMOACHCTBHS.

Mojenb, WILTFOCTPUPYIOLIAs IPUPOAY JABICHHUS Ia3a HA CTEHKH COCY/IA.

OnbIThL, WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€aTIbHOTO ra3a, U30MPOLIECCHI.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

Onpenenenue Macchbl BO3[yXa B KJIACCHOM KOMHAT€ Ha OCHOBE HU3MEpPeHUM O0ObEMa KOMHATHI, NIaBICHUS U
TEMIEPATypPhl BO3/1yXa B HEW.



HccenenoBanne 3aBUCUMMOCTH MEXy apaMeTpaMy COCTOSIHUS pa3peKeHHOr0 rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmoaunamuyeckass cucteMa. BHYTpeHHsISi 3HEprusi TEPMOJMHAMUYECKONM CHUCTEMBI M CHOCOOBI €€ N3MEHEHHS.
KonmnuectBo TtemnoTel W paboTta. BHYTpeHHsisi SHeprusi OJHOATOMHOTO HJI€aIbHOrO Ta3a. Buawsl Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIMS, M3JIyYE€HHUE. YJIelibHAsA TEIUIOEMKOCTh BemiecTBa. KoOIMYECTBO TEMIOTH MpH
TEIIonepe1aye.

[Tonsitue 006 annabarHom mnporuecce. [lepBoiit 3akoH TepMoauHaMuku. [I[puMeHeHue nepBoro 3aKkoHa TEPMOJAMHAMUKHU
K u3onporneccam. I'padudeckast uaTepaperaius padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Mpo1ieccoB B IPUPO/IL.

TennoBeie MamuHbl. [IpUHIUMNB AEHCTBHS TEIUIOBBIX MaiivH. [IpeoOpa3oBaHus >HEpPruu B TEIJIOBBIX MalllMHAX.
Koadpumment mnonesnoro nerictBus TerioBodt Mamuubl. [{ukn KapHo u ero xod(g@UIMEHT MOJIE3HOTO JIEHCTBUS.
DKOJIOTHYECKHUE TPOOIEMBbI TETUIOIHEPTETUKH.

TexHuuyeckue ycTpocTBa M MPAKTUUECKOE MPUMEHEHHUE: IBUTaTelh BHYTPEHHET0 CTOpaHUsl, ObITOBOW XOJIOUIbHUK,
KOHJIMI[MOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW HSHEPrUM Tejia MPU COBEPIICHUU PaOOThHI: BbUIET MPOOKM M3 OYTBUIKHM TOJ JEHCTBHEM
CKaToro BO3/lyXa, HarpeBaHue 3Gupa B JIATYHHOU TpyOKe MyTEéM TpeHUs (BUACOIEMOHCTPALIHS).

N3meHeHne BHYTpEHHEN SHEPTUH (TEMIIEpaTyphl) TeIa P TEIUIoNepeiaye.

OnpIT 0 aabaTHOMY PaCIIUPEHUIO BO3TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun geujecmea. Dazogvle nepexoovl

[TapooOpa3zoBanue u koHjeHcanus. Mcnapenue u kuneHue. AOCONIOTHAsE U OTHOCUTENbHASl BIAXXHOCTh BO3JyXa.
Hacwimennsrit nap. Y aenpHas TerioTa napoodpa3oBanusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JTaBJICHUS.

Teépmoe temo. Kpucrammmueckne u amopdHbie Teina. AHU30TPONUS CBOWCTB KPUCTAIUIOB. JKWIKHE KpPUCTAJUIBI.
CoBpemennbie maTepuabl. [naBnenne u kpucramuin3anus. Y aesbHas TerioTa miasieHus. Cyonumanus.



VYpaBHeHME TENI0BOrO OajaHca.

TexHuueckne yCTpONCTBA M TMPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP M IMCUXPOMETP, KATOPUMETP, TEXHOJIOTHHU
MOJTy4YE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX MaPOB.

Kunenue npy noHM>KEHHOM J1aBJICHUM.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenne HarpeBaHus U MIABJICHUS KPUCTAITMYECKOTO BEIECTBRA.
JlemoHCTpanys KpUCTAJLIIOB.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

OnekTpu3auusl Ten. ODIEKTpUUecKui 3apsiA. JBa Buaa snmeKTpUuuecKux 3apsaoB. lIpOBOIHMKH, AMDIEKTPUKH H
MOJIYIIPOBOJAHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTO 3apsia.

B3zanmopeiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3eKTpUUECKUi 3apsa. DieKkTpuueckoe nose. HanpsxEéHHOCTh
ANeKTpuYecKoro nosis. [I[puHIun cynepno3ulny 3JeKTPUIECKUX Noieil. JINHUY HanpsiAKEHHOCTHU AIEKTPUYECKOTO TOJIS.

PabGora cun snekrpocratnyeckoro mojs. Ilorenmuan. PasHocte moTeHnuanoB. [IpoBOAHMKM W JUAJIEKTPUKH B
ANEKTPOCTATUYECKOM MOJ€e. JIu3neKTpuieckast IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHsieHcaTop. DIEeKTpOEMKOCTh TNIOCKOTO KOHIEHCATOpa. DHEPTHUsl 3apsSy)KEHHOT0 KOHAEHCATOPA.

TexHnueckne yCTpOWCTBA U MPAKTHYECKOE MPUMEHEHUE: SJIEKTPOCKOIL, SJIEKTPOMETP, 3JIEKTPOCTATHYECKasl 3allUTA,

3a3€MJICHHE JIEKTPOIPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN amnmapat, CTPYWUHBIN PUHTEP.
Jlemoncmpayuu

Y CTpONCTBO M MMPUHIUIT IEUCTBHS SIEKTPOMETPA.
B3aumonenicTBre Ha3JIEKTPU30BAHHBIX TEI.
DIIEKTPUUYECKOE TT0JI€ 3apsIKEHHBIX TeJl.



[TpoBOHUKH B 3AEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIIUTA.

JIMANIEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOIIAAW IUIACTHUH, PACCTOAHUS MEXAY HUMU H
JTUBJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUUN TOK. Y CIIOBUSI CYIIECTBOBAHMS JJIEKTpUUECKOTO Toka. Mctounuku Toka. Cuna toka. IlocTosiHHBIM
TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LeTu.

DNEKTpUUECKOE CONMPOTHUBJIEHUE. YIEIbHOE CONPOTHUBIECHUE BenlecTBa. llocienoBaTtenbHoe, MapalielibHOE,
CMEILIAHHOE COEIMHEHNE MPOBOJHUKOB.

PaGota snextpuueckoro Toka. 3akoH [[xoyns—JIenna. MomHOCTb 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CUjia U BHYTPEHHEE CONPOTUBIICHHE HMCTOYHHMKA TOKAa. 3akoH OMa Uil MOJHON (3aMKHYTOM)
aneKTpruueckon uenu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAsT TPOBOJAMMOCTh TBEPABIX METALUIOB. 3aBUCHUMOCTh CONPOTHUBJIEHUS METANIOB OT TEMIIEPATYPHI.
CBepX1mpoBOAUMOCTb.

DNeKTpuYecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W NOpPUMECHAasT NPOBOJMMOCTh MOJYyNPOBOJHHUKOB. CBoOiCTBa P—N-mepexoja.
[TomympoBOJHUKOBBIE TTPHOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAX U PACIIaBaX 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS] AUCCOIUALUA. DIEKTPOIIN3.

DneKTpuuecKuid TOK B razax. CaMoCTOATENbHBIM U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [Tnazma.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: aMIEPMETP, BOJBTMETpP, PEOCTAT, WCTOYHHKH TOKA,
ANIEKTpOHArpeBaTeIbHbIe MPUOOPHI, SIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHHUS, BAKYYMHBIH AUO],
TEPMUCTOPBI U POTOPE3UCTOPHI, MOITYIPOBOJHUKOBBIN AHO/I, TaIbBAHUKA.



Jlemoncmpayuu

N3Mepenune CUiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COTMPOTHUBJICHUS LWIMHAPUYECKUX NPOBOAHUKOB OT JJIMHBI, IUIOIIAAM TOMEPEYHOTO CEYEHUS H
Marepuaa.

CmemaHHOe COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHHe >IIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3aMblKaHME TalbBaHUYECKOTO JJEMEHTA M OIEHKa
BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTbD CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsi ¥ MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI NPOBOJAUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMenaHHOTIO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABUKYIIEH CUIIbl HCTOYHHKA TOKA U €70 BHYTPEHHETO COMTPOTUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue xypca ¢usuku 0a3oBoro ypoBHS B 10 Kimacce OCyIIECTBISIETCS € YYETOM COJAEp)KaTEIbHBIX
MEXIPEIMETHBIX CBSI3el ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Meocnpeomemnvle nonamusi, CBA3aHHBIE C W3YYECHHEM METOJOB HAYYHOIO MO3HAHUA: SBJICHHE, HAY4YHBIA (HaKT,
rurnore3a, Gu3nyeckas BEIMUMHA, 3aKOH, TeOpHsi, HAOTIOIEHUE, IKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIETh, U3MEpPEHUE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHUH, TUHEHHAs QYyHKIMS, mapadona, runepOoa, ux rpaduKku U CBOMCTBA,
TPUTOHOMETPUYECKUE (PYHKIMU: CHUHYC, KOCHHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe NBIKEHUE B )KUBOU mpupoze, muddysus, ocMoc, TETIIO0OOMEH KUBBIX OPTaHU3MOB (BUIBI
TEIJIONEepeIaun, TEIIIOBOE PABHOBECHE), IIEKTPUUECKHUE SABICHUS B )KUBOU NPUPOJE.



Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS. MACCa, TEIJIOBBIE
CBOMCTBA TBEPABIX TEJ, XKUJIKOCTEM U Ta30B, JIEKTPUYECKHE CBOMCTBA METAJJIOB, JJIEKTPOJIUTHUUYECKAS IUCCOLMALINS,
raJbBaHHUKa.

T'eoepaghus: BnaxXHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABUKEHUM C MCIOJIB30BAHUEM MEXaHM3MOB, YUET TPEHMs] B TEXHUKE, MOIINIUITHUKH,
UCITIOJIb30BaHHUE 3aKOHA COXPAHECHHS UMITYJIbCA B TEXHUKE (paKeTa, BOJOMET U JPyrue), IBUraTelib BHYTPEHHETO CrOpaHuUsI,
napoBasi TypOuHa, OBITOBOM XOJOJUJIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU TOJIYYEHUsS COBPEMEHHBIX MaTEPHaOB, B TOM
YuCJie HAaHOMATEPHUaJOB, W HAHOTEXHOJIOTHH, DJIEKTPOCTATUUECKas 3alllMTa, 3a3eMJICHHUE JJIEKTPONPHOOPOB, KCEPOKC,
CTPYWUHBIN MPUHTEP, AIEKTPOHATPEeBATEIbHBIE TPUOOPHI, JIEKTPOOCBETUTEIBLHBIC MPUOOPHI, rajIbBAaHUKA.

IINIAHUPYEMBIE PE3YJBTATBHBI OCBOEHHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE CPEJHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHOrO npeamera «DPu3nka» Ha ypoBHE cpefHero obmero odpazoBanus (6a30BbI ypOBEHB) TOJIKHO
00€ecCreyuTh JOCTUKEHUE CIECYIOUUX JINYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOTO mpenMera «Du3nKa» JOJKHBI OTPakaTh TOTOBHOCTb U CITIOCOOHOCTH
o0ydJaromuxcss PYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEHW TMO3HMIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
oO0IIecTBa, pacliupeHne KU3HEHHOTO OIBITAa M OMbITa JEATEILHOCTH B MPOIECCE PeaM3alli OCHOBHBIX HAIpaBICHUIN
BOCIUTATEIIBHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MOZHUIIMK OOYYAOIIETOCs KaK aKTHBHOTO W OTBETCTBEHHOTO WIEHA POCCHUUCKOTO
00111eCTBa;

MPUHATHAE TPATUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUUECKUX U JEMOKPATUYECKUX [ICHHOCTEH;



FOTOBHOCTb BCECTH COBMCCTHYIO ACATCIBHOCTHL B HHTCpPECAX TI'PaKAaHCKOTO O6H_ICCTB3., y4aCTBOBaTh B

caMOyIpaBJeHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJEHCTBOBATh C COLIMAIbHBIMUA MHCTUTYTAMH B COOTBETCTBUHU C UX PYHKUUSIMH U Ha3HAYCHHUEM;
TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2)IaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTH POCCUUCKON IPAKJAHCKON MIEHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOLIEHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCHUICKUX YUEHBIX B 00JaCTH (PU3UKU U

TCXHHUKMH,

3)1yXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNS,
CIIOCOOHOCTh OIICHWBATh CUTYallUI0 U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOpPaIbHO-

HPaBCTBCHHBIC HOPMbI U ICHHOCTH, B TOM YHCJIC B ACATCIILHOCTU y‘léHOFO;

OCO3HAHHUE JTMYHOTO BKJIaJa B MTOCTPOCHHE YCTOWYHUBOTO OYIYIIIETO;

4)3¢TeTHYECKOr0 BOCIIUTAHMS :

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIOUAs 3CTETUKY HAYYHOTO TBOPUYECTBA, MIPUCYIIETO (PU3NUECKON HAYKE;
5)TpyaoBOro BOCIMTAHMS:

UHTEPEC K pa3InyHbIM cepam nmpodhecCHOHATBHON ASATEILHOCTH, B TOM YHCIIE CB3aHHBIM ¢ (DM3UKOW M TEXHUKOU,

yMEHHE COBEpIIaTh OCO3HAHHBIN BRIOOP OyayIieil mpodeccuu B peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHHI;

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO M caMO00Opa30BaHUIO B 00J1aCTH (PU3UKHU HA MPOTKEHUN BCEH )KU3HH,
6)3K0,10rH4eCKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTHUECKOU KYIbTYpPhI, 0OCO3HaHHE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX MPoodIeM;
IJIAHUPOBAHUE U OCYIIECTBIICHUE JEMCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUS LEJIEH YCTOMYMBOIO pPa3BUTHUSA

YCJIOBCUCCTBA,

pacuIMpeHue ONbITa AESITEILHOCTH IKOJIOTUUECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOLIUXCS 3HAHUM 10 (PU3UKE;
7)I1eHHOCTH HAYYHOI' 0 MO3HAHUS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (DHU3NUIECKON HAYKH;



OCO3HAHME LIEHHOCTH Hay4YHOU AESATENIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUYEHHUsI (DU3UKU OCYILECTBISATh NPOEKTHYIO
U UCCIIEIOBATEIBCKYIO AEATEIbHOCTD NHINBUYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiiCTBUS
ba3oBble Jornyeckue aemcTBus:

CaMOCTOSATEIBLHO (OPMYJIMPOBATH U aKTyaTM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEICIISITh NN JACATEIBHOCTH, 33]1aBaTh MAPAMETPhl K KPUTEPUHU UX JTIOCTHKCHHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U IMTPOTHBOPEYHS B PaCCMaTPUBACMBIX (PU3HUCCKHUX SIBIICHHSIX;

pa3pabaThiBaTh IUIAH PEIICHUS NPOOJIEMBbl ¢ Y4ETOM aHaIW3a HMMCIOIIMXCS MaTCPHAIBHBIX M HEMaTepHaTbHBIX
pPECypCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IEJISAM, OIICHHUBATh PHCKH
IIOCJIEJICTBUI IEATEIbHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH PabOTy B YCIOBUSAX PEAIBHOTO0, BHUPTYaJbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOICHCTBHS;

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBarejabcKue 1eHCTBUA.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHUEHN, KIIFOUEBBIMU MOHATUSIMHU U METOJaMU (PU3HUECKON HAYKH,

BJIAJICTh HaBBIKAMH YYEOHO-HCCIIEIOBATEIILCKOM M MPOSKTHOM JEATEILHOCTH B 00JacCTH (PU3UKU, CIIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIICHUS 3a7a4 (PU3HYECKOTO COACPKAHUS, IPUMCHEHHIO
Pa3IMYHBIX METOJIOB MMO3HAHUS,

BIIQJIETh BHJAMHU JCSATEILHOCTH TIO IIOJYYCHHUIO HOBOIO 3HAHMs, €r0 HWHTEpIpeTalud, IpeoOpa3oBaHUIO U
MIPUMCHCHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSAX, B TOM YHCIIC TIPH CO3JaHUU YIeOHBIX ITPOCKTOB B 001aCTH (DU3UKH;

BBISBIIITH IPHYUHHO-CJICICTBEHHBIC CBSI3M U aKTYaJU3HPOBATh 3a7ady, BEIABUTATh THIIOTE3y €€ PEIICHUs, HAXOAUTh
apryMEHTHI JUIS JOKA3aTeIbCTBA CBOUX YTBEPXKIACHUM, 3a/1aBaTh MapaMeTPhl M KPUTECPHUH PEIICHNS,



aHAIM3UPOBATH IOJIYYEHHbIE B XOJAE PEIIEHHUS 3aJaud Pe3yJIbTaTbhl, KPUTHYECKH OLIEHHBAThb MX JOCTOBEPHOCTD,
MPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBHSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/aud B 00pa30BaTEIbHOW JEATEIBHOCTH, B TOM YHCIE NPU HU3YUECHUHU
buzuky;

JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLIECHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HaHUA 1O (PU3UKE B MPAKTUYECKYIO 00JIaCTh KU3HEAESITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTAaTh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH NPOOJIEMBI U 33J1a4H, TOMYCKAIOUIME aTbTePHATUBHbBIC PEILICHHUS.

PabGora ¢ undgopmanmeii:

BJa/JI€Th HaBbIKAMHU TOJyuYeHUs HHopManuu (U3MUYECKOTO COJAEpKAaHMS W3 HMCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYUIECTBIIAThH MOUCK, aHAJIW3, CUCTEMATU3alMI0 U UHTEPIPETALMI0 UHPOPMAIIMK PAa3TUYHBIX BUIOB U
dbopM mnpeacTaBieHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAIUH;

UCIIOJIb30BaTh CPEACTBA HWH(GOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTMM B pEIIEHUH KOTHUTUBHBIX,
KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a/lady C coOJoJeHneM TpeOOBaHUN JPrOHOMUKH, TEXHHUKH O€30MacCHOCTH,
TUTHUEHBI, peCypCcocOEpeKeHNUs, MPABOBBIX U STUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30M1aCHOCTH;

co37aBaTh TEKCThl (U3MYECKOTO COJAECPKAHMUS B PA3IMYHBIX (opMarax ¢ ydy€ToM Ha3HaueHUs MHPOpMAIMH U
IIEJICBOM ayAUTOPUH, BRIOUpAsi ONTUMAIIbHYIO (JOPMY MPEICTABICHUS U BU3YyaTIU3AIIUH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:
OCYIIECTBIISITH OOIIEHUE Ha YPOKax (PU3MKHU ¥ BO BHEYPOUHOU €SI TEIILHOCTH;
pacno3HaBaTh MPEANOCHUIKY KOHMIUKTHBIX CUTYalluid U CMATYATh KOH(JIHKTHI,
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEACTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHAUBUIYAIbHON paOOThI;
BBEIOWPATh TEMATHKy W METOJbI COBMECTHBIX JIEHCTBUU C y4€TOM OOIIMX HMHTEPECOB, U BO3MOXKHOCTEH KaXKIOTO
YJieHa KOJUICKTHBA;



[IPUHUMATh LIEJIM COBMECTHOU IEATEIIbHOCTH, OPIaHU30BBIBATE U KOOPAUHUPOBATH IEUCTBUS MO €€ NOCTUKEHHUIO:
COCTaBJIATh IUIaH JIEUCTBHUM, paclpeAesarTh poJd C YYETOM MHEHUM YYaCTHHUKOB, OOCYKJATh PE3YJbTAThl COBMECTHOM
paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXIOro y4yacTHHKa KOMAaHIbl B OOIIMII pe3yiabTaT MO pa3paOOTaHHBIM
KpUTEPUIM,;

IpeiaraTb HOBbIE IIPOEKTHI, OLIEHUBATH UJEH C IIO3ULIMU HOBU3HbBI, OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PaA3JIMUYHBIX CUTyalHsX, IPOSABISITH TBOPYECTBO U
BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:
CaMOCTOSITCJILHO OCYIIECTBIISATH IMO3HABATCIIBHYIO JEATEIBHOCTh B 00JIaCTH (U3WKA W aCTPOHOMHH, BBISBIISATH
pOOJIEMBI, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTaBIIATh TUIAH PEUICHUs PACUETHBIX M KAaYeCTBEHHBIX 3ajlay, TJIaH BBITIOJHEHUS MPAKTHYECKOM
paboThI ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIOYTECHHIA;
J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;
pacHIMpATh paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;
JieaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €Tr0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;
OILICHMBATh MPUOOPETEHHBIN OIIBIT;
criocoOCcTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHHUIO JPYIAUIMA B 00JacTH (PU3UKH, ITOCTOSHHO IIOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTHBBI B NIEITEILHOCTH, OIEHUBATh COOTBETCTBHE PE3YyIhTATOB
ETSIM;
BIAJICTh HaBBIKAMHU TIO3HABATEIBHON pe(eKcMu Kak OCO3HAHUS COBEPIIAEMBIX JEUCTBHA W MBICIUTEIbHBIX
MPOIIECCOB, UX PE3YIbTATOB M OCHOBAHU;
MCITIOJIB30BaTh PUEMBI PeIICKCUU IS OIIEHKH CUTYaIlud, BEIOOpa BEPHOTO PEIICHMS;



YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU AHAJIU3€ PE3YyJIbTATOB JIESITEIbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB JEATEIBHOCTH;

MPU3HABATh CBOE MPAaBO U MPABO APYTHX HA OIIUOKH.

B nponecce qocTukeHus: TMYHOCTHBIX Pe3yJIbTaTOB OCBOSHUS TPOTrPaMMBbI 1O (PU3UKE /I YPOBHS CPEIHEr0 00IIEro
o0Opa3oBaHus y 00y4YaroIIMXCs COBEPIICHCTBYETCS SMOIMOHANIbHBIN MHTEIUIEKT, MPEANOoIaratonfi copMrUpoBaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHHME, BUAETh HaIpaBICHUS
pa3BUTHs COOCTBEHHOMN YMOLIMOHAIBHOU cepbl, ObITH YBEPEHHBIM B ce0e€;

CaMOPETYJIMPOBaHUs, BKIIOYAKOUIET0 CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEIECHUE,
CIIOCOOHOCTD aJIalITUPOBATHCS K SMOI[MOHAJIBHBIM U3MEHEHHSIM U TIPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUM, BKIFOYAKOUIEH CTPEMIIEHUE K JOCTHXKEHHIO LIEJIM U YCIEXY, ONTUMU3M, WHUIIMATUBHOCTb,
YMEHUE JEeUCTBOBATH UCXOMs U3 CBOMX BO3MOXKHOCTEM;

SMIATUH, BKIIOYAIOIIEW CHOCOOHOCTh IMOHUMAaTh SMOIMOHAIBHOE COCTOSIHUE JPYIMX, YYHUTBIBaTh €ro Ipu
OCYILECTBICHUH OOILEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTb BBICTPAWBATh OTHOLIEHHUS C JPYTUMH JIOABMH, 3a00TUTHCA,
HPOSIBISTH MHTEPEC U pa3peliaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenmss B 10 Kjacce TpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)aTh
c(hOpPMHPOBAHHOCTH Y 00YJAIONTUXCS] YMEHMUIA:

JIEMOHCTPUPOBATh HA MPUMEPaAX POJib U MeCTO GU3UKU B (HOPMHUPOBAHUM COBPEMEHHON HAyYHOU KapTHHBI MUpa, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTMH, B IPAKTUYECKOU IEATEIbHOCTH JIHOICH;

YYHUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NUECKUX MOJIEJeH: MaTepuanbHasl TOUKa, HHepIHabHAs CUCTEMA
oTcu€Ta, abCOJIIOTHO TBEPIOE TEJIO, WACATBHBIA Ta3, MOJACIU CTPOCHHS Ta30B, KHUIAKOCTEH M TBEPIBIX TeJ, TOUCUHBIN
AIEKTPUUCCKUH 3apsij Py pelieHn: PU3NIECKHX 3a71a4;



pacro3HaBaTh (U3UYECKHUE SBJICHUS (MPOLECCHhl) U OOBICHATh UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJSPHO-
KUHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA W JJIEKTPOJUHAMHUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOTHOE TaJICHHUE TeJl, IBUKEHUE TI0 OKPYKHOCTH, MHEPIIMS, B3auMoaeicTBue Tei, nuddysus, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHUE >KUIKOCTEH M TBEPABIX TeJ, U3MEHEHUE O0BhEMA Tel NMPH HarpeBaHuM (OXJIaXIACHUH), TEIIOBOE
paBHOBECHE, HCTApEeHHE, KOHJEHCAIMs, IUIaBJICHUE, KPUCTA/UIM3AIUs, KHUIIEHUE, BJIIAXKHOCTh BO3J/lyXa, MOBBIIICHUE
JIABJICHUSI Ta3a MPHU €ro HarpeBaHWHU B 3aKPBITOM COCYJIE, CBA3b MEXIYy NapaMeTpaMu COCTOSIHUSI Ta3a B M30Mpolieccax,
AIEKTpU3AIUs TeJl, B3aUMOJICHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAaHUYECKOE JIBIDKCHHUE, HCIONB3Yys (U3NUYECKHe BEIUYUHBI: KOOpAWHATA, MyTh, MEpEeMEIICHUE,
CKOPOCTh, YCKOPEHHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHEeTUYecKasl DHEPrus, MOTEHIIMaIbHAsI SHEPT s, MEXaHUYeCKasl
paboTa, MexaHUYeCKasi MOIIHOCTh; MIPU OMHUCAHUK MPABUIBLHO TPAKTOBATh (DU3WYECKUN CMBICT HCIIOIb3YEMbIX BEITUYHWH,
uxX OOO3HAYCHUS W EIUHUIIBI, HAaXOJUTh (OPMYIBI, CBS3BIBAIOIIME AAaHHYIO (PU3MYECKYIO BEIUYUHY C JPYTUMU
BEJTMYMHAMH;

OINKCHIBATh U3YUYCHHBIC TETJIOBBIE CBOMCTBA TeJl M TEIUIOBHIE SBJICHUS, UCTIONIb3Ys (M3HUECKUE BETMUMHBI: JaBICHHUE
rasza, TemIepaTrypa, CpeIHssl KHHETUYeCKasl SHEPrusl XaOTUYECKOr0 JABUKEHUSI MOJIEKYJ, CPEIHEKBaApaTUYHAS CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHSS] JHEPrus, padoTa ra3a, KOdOQPUIMEHT MOJIE3HOrO ACHCTBUS TEIUIOBOTO
JIBUTATENIsA; MPU ONHCAHUM TMPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3YEMbIX BEJIWYHH, UX OOO3HAYEHUS U
€AMHUIIBI, HAXOAUTH (OPMYJIbI, CBI3BIBAIOININE JAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh HM3YYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJEKTPUUYECKHUE SBICHUS (IPOLECCHI), UCIOIb3YS
(du3nuecKkre BEIMYMHBI: DJIEKTPUUECKHUH 3apsij, JJIEKTpUYECKOEe ToJie, HANpsHKEHHOCTh TOJIsA, MOTEHIMAN, Pa3HOCTh
MOTEHIINAJIOB; TIPH OMUCAHUU MPABWIBHO TPAKTOBATh (DM3MYECKUN CMBICT HCIOJIb3YEMbIX BEIMYHMH, WX 0003HAUCHUS U
€AMHUIIBL; YKa3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYNHY C IPYTUMU BETUIMHAMMU;

aHAM3UPOBATHh (PU3MUECKHE MPOIECCHI U SBICHUS, UCTIONIB3Ys (DU3NUECKUE 3aKOHBI M TIPUHIIUATIBI: 3aKOH BCEMHUPHOTO
tarotenus, |, |l u Il 3akonsl HbploTOHA, 3aKOH COXpaHEHHS MEXaHWYECKOW SHEPTrUM, 3aKOH COXPAHEHUs UMITYJIbCa,
MPUHLHUIT CYNEPIO3UIUNA CUJI, TPUHIMI PABHOINPABUS HHEPLUHUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KUHETHYECKYIO
TEOPHUIO CTPOEHUSI BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON SHEPIUU TEIJIOBOTO JBHXKEHHUS MOJEKYJ C
a0COIOTHOM TeMIIepaTypOil, IEPBBIA 3aKOH TEPMOJNHAMUKH, 3aKOH COXpPaHEHUS dIEKTPUUIECKOTO 3apsiaa, 3akoH KyoHa,



OpU 3TOM pa3iInyaTh CIOBECHYIO (DOPMYNIHpPOBKY 3aKOHA, €r0 MAaTEeMAaTHUYECKOE BBIPAKEHHUE M YCIOBHUS (TPaHHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMUIIBI ACWCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3indaTh YCIOBUSA HX
0€30MMacHOT0 MCIIOJIb30BaHUS B TOBCETHEBHOMN KU3HH,

BBITIOTHITH SKCIIEPUMEHTHI 10 MCCIIEOBaHUI0 (DU3MUECKUX SIBICHUU U TPOIIECCOB C HCIONB30BAHUEM MPSMBIX, U
KOCBEHHBIX H3MEPEHUH, MpH 3TOM (OpMYIUPOBATH MpoOsieMy/3aqady U THIOTe3y Y4eOHOTO IKCIEpPHMEHTa, COOMpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYyI0BaHUS, IIPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEPEHUST PU3NICCKUX BEJIMYUH, IIPH STOM BBIOUpATh OMTHUMAIbHBIA CIIOCO0
M3MEPEHHS U UCTIOIB30BaTh N3BECTHBIC METO/IbI OIIEHKHU TIOTPEITHOCTEH N3MEPECHHUIA;

MCCIIEZIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKHMMH BEIMYMHAMHU C UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI, TIPU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PHKCHPOBATH PE3yIbTAThI MOTYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEITUYHH B BHJIC TAOJIUIl U
rpaduKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM UCCIICIOBAHNUS;

coOMroIaTh TMpaBwiia OE30MacHOTO TpyAa IMPH TMPOBEIACHUH WCCICIOBAHHNA B paMKaxX y4eOHOTo SKCIEPHMEHTA,
y4eOHO-UCCIIEIOBATEILCKOM ¥ MPOEKTHOW  JEATENLHOCTH C  HWCIOJB30BAaHHEM HM3MEPHUTEIBHBIX  YCTPOHCTB W
1a00paTopHOTO 000PYIOBAHUS;

pelaTh pacdEéTHBIC 3aa9d C SIBHO 33JaHHOW (DM3MUECKON MOJIENBIO, UCTIONB3Ys (PM3UUECKUE 3aKOHBI M MPHHIIHITHI,
Ha OCHOBE aHajK3a YCIOBHS 3aJadll BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATH (PU3UYECCKHE BEIUIUHBI U (POPMYIIBI,
HEOOXOJMMBIE ISl €€ pEelIeHUs, MPOBOJUTH PAacyYE€Thl M OICHUBATH PEATBLHOCTh TOJYYCHHOTO 3HAYCHHS (DH3MUECKOMN
BEJIMYUHBIL

pelaTh KaueCTBEHHBIC 33/1aY: BBHICTPAUBATh JIOTHYECKH HEMPOTHBOPEUMBYIO LIETIOUKY PACCYXACHUU C OMOpPOil Ha
U3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U (PU3NUYECKHUE SIBICHUS;

WCIIOJIb30BaTh TMPU PEHICHUH YYEOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTUU I TIOWCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETAIMN M TPEICTaBIEeHUs Y4eOHONH W HAYyYHO-TIOMYJISAPHON WMHPOPMAIHMH, TMOTYyYEHHOU M3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

MPUBOJIUTh TIPUMEPHI BKJIaJia POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE HAYKH, OOBSICHECHUE
MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCII0JIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW >KM3HU HJisi oOecredeHus 0€30MacHOCTH IMpHU
oOpamieHM C nOpuOOpaMH M TEXHUYECKUMM YCTPOWCTBAMH, JJII COXPAHEHHUS 3J0pOBbS U COONIOACHUS HOPM
AKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOLIEH Cpelie;

paboTaTh B IPYIIIE C BBHINOJIHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PadOTy TPYHIbl, pallMOHATBHO
pacnpenensaTh 00sI3aHHOCTH M TUIAHUPOBATh AESTENbHOCTh B HECTAHJAPTHBIX CUTYAIMSIX, aJ€KBaTHO OLEHMBATh BKJIAJl
KQ)KJIOTO U3 YYaCTHUKOB IPYIIbI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM udpoBbIe
Ne ni/m pasi Kontpoabubie | IlpakTHyeckue (1upp )
NPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoTsbI
pecypcsbl
Pazgen 1.OU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®dusnka ¥ METOIbl HAYYHOTO TTO3HAHUS 2 0 0 httos://m.edsoo.ru/7iA1bf72
Hroro mo pazgeny 2
Pa3znen 2.MEXAHUKA
bu6mmoreka [JOK
21 Kunemaritka > 0 0 https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
2.2 7 0 0
Apramika https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 ]r?tffsﬂll;lr?f::jicl)lﬁlf 41672
Hroro no paszneny 18
Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMMUKA



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

OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOI

bubmuoreka [JOK

3.1 9
TEOPUH https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK
2
3 OCHOBBI TEPMOHHAMHKH 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [JOK
' ®a30BEIE IIEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4.3JIEKTPOANHAMUKA
bu6moreka [IOK
4.1 C) 10
HEIPOTETHES https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOkM B 12 bubnuoreka [IOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHME 10 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 ®du3nka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/IbI IO3HAHMS OKPYKAKOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusnku B popMupoBaHun
2 COBPEMEHHOM HAay4YHOU KapTHHBI MUPA, B 1 bubmorera [JOK
P v P 1P, https://m.edso0.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexanndeckoe ABmwkeHne. OTHOCHTEIILHOCTD
3 MeXxaHnyeckoro asmwkenusd. I[lepemerenue 1 bubmorexa LOK
FeP ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE IPSIMOIMHENHOE IBIKEHUE 1 bubmorexa LOK
P P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majienre. Y cKopeHue 1 bubnuoreka [JOK
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nBuxenue. [[prxenue 1 bubnuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnum oTHOCUTENBHOCTH ["anmest.
. bubmuoreka [JOK
8 HNHueprmansHble cucTemMbl oTcuera. [lepBoiid 1
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. IIpuHIMI CYIIEPIIO3UIINHA
. P Hep bubmuoreka [JOK
9 cui. Bropou 3akon HeroToHa nmst 1

MaTepuajbHO W TOYKHU

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8

10 Tperun 3akon HproToHa U151 MaTepraibHBIX bu6morexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3akoH BceMHpHOTO TsaroteHus. Cumia bubnuoreka [JOK
TshKecTu. [lepBasg KocMuYecKas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna ynpyroctu. 3akon ['yka. Bec tena htts://m.edsoo.ru/f0c3e18
Cuna tpenus. Koadpunment tpenus. Cuna
13 COHpOTiBJ‘IeHI/ISI Hp(ll)/l(bleI/I)KeHI/IIf Tena B bubmorexa HOK
https://m.edsoo.ru/ff0c3f76
YKUJIKOCTHU WJIH Tra3e
[TocTynarenpHoe U BpaliaTeabHOE ABUKEHNE
14 a0COJIIOTHO TBEPJIOTO Tes1a. MOMEHT CHIIBI. bubmuorexa [JOK
[Ineqo cuiel. YcnoBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepHalbHbIX TOYEK. IMITynbC Cuibl. 3aK0H bubnuoreka [IOK
COXpaHEHUs UMNyJabca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHUE
Pa6ota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTHsl MaTepHaIbHOW ToUkHu. Teopema 00 bubmorexa HOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHNH KMHETUYECKON SHEPIUU
[TorenunaneHas sHeprus. [loTeHunanpHas
17 SHEprus ynpyro neopMUpOBaHHOU bubnunoreka [JOK
npyxxunbl. [loTeHImanbHas s3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[loTeHuManbHbIE U HETOTEHIUAIBHBIE CUIIBI.
CBs13b pabOTHI HEMOTEHIIUANBHBIX CUII C
. bubnuoreka [IOK
18 W3MEHEHUEM MEXaHUYECKOW SHEPTUU

CHCTEMBI Te1. 3aKOH COXpaHCHHUA
MEXaHUYECKOU OHEpPIrUuun

https://m.edsoo.ru/ff0c478c



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

19

Jlaboparopnas pabota «lccrnenoBanue cBsI3u
paboThI CHITBI C I3MEHEHHEM MEXaHHUYECKON
SHEPIUU TeJla Ha IIPUMEPE PACTIKEHUS
PE3UHOBOTO JKI'yTa

20

KonTtponsHas padora no teme «KunemaTuka.
JuHamuka. 3aKkOHbI COXpaHEHUS B
MEXaHUKE»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE

nsuxenue. Audpdysus

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOACUCTBUS
YacTHIl BelecTBa. MOoIeIn CTPOCHHUS ra3os,
KUJKOCTEN U TBEPABIX TEI

23

Macca monekyn. KonuuecTBo BeliecTna.
[Toctrostnnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [lkana remneparyp Llenbcus

25

Wneansueiii raz B MKT. OcHoBHOE
ypaBaenue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TeMIepaTypa Kak Mepa cpeHei
KMHETUYECKOM SHEPTUu JABMKEHUS MOJICKYII.
VYpaBuenue MenneneeBa-Knanelipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlaboparopHas padota «MccnenoBanue
3aBUCHUMOCTH MEX]Iy MapaMmeTpamMu
COCTOSIHUS pa3peKeHHOI0 razay

29

H3OHpOHCCCH B UACAJIbBHOM Ia3€ U UX
rpa(pnqecxoe MMpEACTaBJICHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

BuyTrpeHnHss dHEeprus TepMOINHAMHYECKOU
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHSI.

bubmuoreka [JOK

30 KommuectBo TemnoTs! u pabota. BHyTpeHHSIS https://m.edsoo.ru/ff0c5952

SHEPTHs OJTHOATOMHOIO UJICaTLHOTO Ta3a
bubnuorexa [JOK

31 Baget Tenuonepena https://m.edsocla_.[ ru/ff0c5c36
VY enpHast TEMI0EMKOCTh BEILIECTBA.

32 KSJ'H/I‘ICCTBO TEIUIOTHI TIPU Tlelimonepez:aqe. brbmmorexa [OK
Amabarierii mpomece https://m.edsoo.ru/ff0c5c36

33 [IepBblii 3aKOH TEPMOJMHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpoLeccamM https://m.edsoo.ru/ffOc5efc

34 Heo6patumocTh mMpoIieccoB B IPUPOJIE. bubmuotexa [JOK
BTopoii 3ak0H TepMOAMHAMUKN https://m.edsoo.ru/ff0c6230

35 [Tpunmun nevicreus u KII1/I TermoBoit bubmuorexa [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a

36 Hwuxn Kapro u ero KITJJ

37 DKOJIOTHYECKHE TIPOOJIEMBI TETIJIOIHEPT € THKN

38 O6o06maromuii ypok «MosteKyssipHas bubnuoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KounTposnbnas pabora o teme

39 «MounekynsapHas ¢puszuka. OCHOBBI bubmmorexa [TOK

https://m.edsoo.ru/ff0c6a50

TEPMOIUHAMHUKIY

40 [TapooOpa3zoBanre U KOHICHCAIIHSL. bubnunoreka [JOK
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6

41 AOCOFOTHAS 1 OTHOCHUTEJIbHAS BIIAYKHOCTh bubnmuoreka [JOK
Bo3ayxa. HaceliieHHbi nap https://m.edsoo.ru/ff0c64d8

42 TBépnoe teno. Kpucrammueckue u bubnuorexa [IOK

amop(HbIe Terma. AHU3OTPOIUS CBOKCTB

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

KpucTauioB. JKuIKue KpuCcTaulbl.
CoBpemeHHbIE MaTepuallbl

43 [InaBnenue n kpucraumsanus. Y qesbHas bubnuorexa [JOK
TertoTa TaBieHus. Cyonmumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [{OK
44 VYpaBHeHHE TEIIOBOTO OanaHca httos://m.eds0o.ru/f0c6820
45 DneKkTpu3aIus Tel. DIeKTPUUECKUH 3apsi/l. bubnuoreka [JOK
JIBa BU/1a DIEKTPUYECKUX 3apsI/I0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, TUITIEKTPUKH U
46 HfﬂWpOBOHHHKH. 3aK(I:H COXpaHEHUs brbmmorexa [OK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsia
47 B3anmopneunctsue 3apsnoB. 3akoH Kynona. bubmuotexa [JOK
To4euHBIN IIEKTPUUECKHUH 3apsif https://m.edsoo.ru/ff0c6ces
Hanpsik€HHOCTh 3JIEKTPUYECKOTrO TOJIS.
48 [TpuHIUTT CYTIEPIIO3UITUH DITEKTPUUECKUX bubmorexa IOK
. . https://m.edsoo.ru/ff0c6df2
nosied. JInHuu HanpsHKEHHOCTH
49 PaboTa cui a1eKTpoCcTaTHIeCcKOro moJsl. bubnuoreka [IOK
IToTennman. PasHoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 3nI;KTpf[)CTaTquI([:KOM noljm. bubmmorexa [IOK
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas MpOHUIIAEMOCTh
. bubnuoreka [JOK
51 OnekrpoeéMkocTb. KonneHncarop httos://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD IIJIOCKOTO KOHJAEHCATOPA. bubnunoreka [JOK
DHeprus 3apsyKEHHOT0 KOHJIEHCATopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "HU3mepenue
3NEKTPOEMKOCTH KOHAeHcaTopa"
54 [IpuHUMN NEHCTBUS U IPUMEHEHNE



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c72c0

KOHJ/ICHCAaTOPOB, KOMTMPOBAIBLHOTO amrapara,
CTpYHHOTO MPHUHTEPA. DIEKTPOCTATHYECKAS
3amuTa. 3a3eMJIeHUE AIEKTPOpruOopoB

55

DNeKTpUYECKUH TOK, YCIOBUS €ro
cymectBoBanus. [locrosunsiii Tok. Cuna
toka. Hanpsixenue. ConpoTusienue. 3aKOH
Oma 1t ygacTka 1emnu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabota «3ydyeHue
CMEIIaHHOTO COETMHEHHSI PE3UCTOPOBY

0.5

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

57

PaGoTta 1 MOILITHOCTB ANIEKTPUUYECKOTO TOKA.
3akoH Jlxoyna-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )

3JIeKTpUuUecKol enu. KopoTkoe 3aMbIKaHHeE.

JlabopaTtophnas padora «M3mepenne 3/C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METaJJIOB OT TeMIEePaTyphl.
CBepXmpoBOJIUMOCTb

60

DneKTpuuecKuy TOK B Bakyyme. CBOUCTBa
3JIEKTPOHHBIX ITyYKOB

61

ITomynpoBOAHUKH, UX COOCTBEHHAs U
IIpUMECHast MpoBoauMocTs. CBoncTBa p—N-
nepexona. [lomynpoBoiHUKOBBIE TPUOOPEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

QHCKTpI/I‘{eCKI/II/IV TOK B paCcTBOpax u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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paciiiaBax 3JICKTPOJIMUTOB.
SHCKTPOHI/ITI/I‘-IGCKEUI Jucconuanusi.

DNeKTpoIn3
DNEeKTPUYECKUH TOK B razax.
. . bubnuorexa [JOK
63 CaMOCTOSTEHHBIW U HECAMOCTOSITCIILHBIH 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [1nasma
DIIeKTpUYECKUE IPUOOPHI M YCTPOUCTBA U UX
64 1 aKTqucxoe 1 I/II)MGHSHI/IC };'I Ia)ual/ma 1 bubmorera [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacCHOCTH
. bubmuotexa [JOK
1
65 O6o0maromuii ypok «JIEeKTPOJMHAMUKA htts://m.edsoo.ru/f0c88be
KonTponbnas paborta no teme
66 «Onekrpocraruka. [locTossHHBIN 1 bubmuotexa [JOK
AJIEKTPUYECKUN TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsubiit ypok. KonTpoasHas paboTa 1o 1 bubnuoreka [IOK
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronuii ypox mo 1 bubnuoreka [JOK
teMaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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