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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm OI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Yy4YeHUS (PU3UKU HA YPOBHE CPEIHEro 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 00yUYEeHMUS;

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

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHMM  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAay4YHOU KapTHUHBI MHpa OOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPHUMEHSITh
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
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 @Qu3nueckux Teopuid. Beaymum B Kypce sBIseTcCs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBa, a TakKXke 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 sxonocuszayuu peanusyeTcsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JIeM palOHAIBHOTO MPUPOOTOIB30BAHUS U SKOJIOTHYECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHHIAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
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 (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBIIIETCS  y4aCTHHKaMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
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 pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETU IJisi CUTyallMd MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHeTa (U3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHHUYECCKUX TPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
1abopaTOpHOTO O0OpPYAOBAaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHS OOYyUYaIOIIMXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pE3ysibTara H3YYCHHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

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

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



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

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEUIEHUS Pa3IUYHbIX 3aJad C SBHO 3aJlaHHOMN
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSIHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

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

obpa3oBaHHs OTBOAUTCS 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YYMUTENb JeNaeT BBIOOD
NPOBEJICHUsT JIa0OPAaTOPHBIX PabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOoHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsk. [lepron u wacrora obpamienus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXKYTKH BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckoiamkeHusi, kauenus). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTEIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. Teopema 00 HM3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CWJI C M3MCHCHHMEM MEXaHWUYeCKOW SHEPruu CHUCTEMBI TeJl.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE BUXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEpruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uzmepenue. lllkana temmeparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOT O
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHHI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUcCTaJu3anus. Y nenpHas Teriora miasineHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JluanekTpuyeckas NPOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBICHUE. YAEIbHOE COMPOTHBICHUE BEUIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 1 MOJTHOM (3aMKHYTOM ) 3eKkTpruyeckoi nenu. KopoTrkoe 3aMbikaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOctBeHHas u MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUI TOK B Ta3zax. CamMOCTOSITENbHBIH M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYIPOBOJHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »BIEKTPOABMXKYILIEH cuiibl. KopoTkoe 3aMblKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii axkcnepumenm, 1abopamopHsie pabomol

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 10 Kilacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMDBI 110 ®PU3UKE HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenune yueOHoro npeamera «®dusuka» Ha YpOBHE CpelHEro o0Iiero oopazoBaHus (0a30BbIi YPOBEHB) MOJKHO
00eCIeYnTh JOCTHKEHUE CIICTYIONTUX JINIHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC Pe3yJbTaThl OCBOCHUS yueOHOro npeaMera « Ou3uka» JOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
o0ydJaromuxcs pPYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3MIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM POCCUHUCKOTO
oO11iecTBa, pacIIMPEHUE >KU3HEHHOTO OIbITa U ONBITA JCSATEIHBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIlpaBIICHHUI
BOCHUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpa:xaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMHU O0YYaIOMIETOCs KaK aKTUBHOT'O M OTBETCTBEHHOTO YJieHA POCCHUUCKOTO
00IIIeCTBa;

IPUHSATHE TPATUITUOHHBIX O0IEYETOBEYECKIX TYMAaHUCTUUCCKUX U JICMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpecax TpaKJaHCKOro oOOIIecTBa, Yy4acTBOBaTh B
CaMOYTpaBJICHUU B 00pa30BaTeIbHONW OpraHU3aINH;

yMEHHE B3aUMOJICHCTBOBATDH C COIMAILHBIMA MHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKIIUSIMH M HA3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JI€ATEIILHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS

c(hopMHUPOBAHHOCTh POCCUUCKON IpakJaHCKOW MIACHTUIHOCTH, MATPUOTHU3MA;

IICHHOCTHOE OTHOIICHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JTOCTHKCHHUSIM POCCHUHCKHX YUEHBIX B 00JacCTH (PU3HUKU H
TEeXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYCCKOTO ITOBEICHHS;



CIOCOOHOCTh  OIICHMBATh CHTYAallMIO M [PHHAMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYICh Ha MOpPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B IEATCILHOCTH YUEHOTO;

OCO3HAHKE JINYHOTO BKJIaJa B IIOCTPOECHHE YCTONYHUBOTO OYyIyIIEro;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

HCTETHYECKOE OTHOIIECHHE K MUPY, BKIIOYask 3CTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIET0 (GU3HUCCKON HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUSI:

HHTEPEC K pa3audHbIM chepaM nmpodeCcCHOHATBHOM IeATEILHOCTH, B TOM YHCIIE CBA3aHHBIM C (DU3MKON M TEXHHKOH,
yMEHHE COBEPIIIaTh OCO3HAHHBIN BEIOOp OyayIe mpodecCHn U peaTn30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TUIAHB;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 001aCTH (QU3UKU HA MPOTSHKEHUH BCEH JKHU3HU;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

c(OPMHPOBAHHOCTH IKOJOTHUECKOM KYJIBTYPhI, 0CO3HAHKE TT00AIBHOr0 XapakTepa 3KOJOTHUECKUX MPOOIIeM;

IUIAHKPOBAHKE M OCYIIECTBIECHNE ICHCTBUI B OKPYIKAIOIIEH Cpelie Ha OCHOBE 3HAHUS IeJIell YCTOMYHUBOTO pa3BHTHUS
4eJI0BEYECTBA;

pacUINpEHHE OIbITA IeATEIPHOCTH DKOJOTHUYECKOM HAIPABIEHHOCTH Ha OCHOBE MMEOIIUXCS 3HAHUM 110 (DU3HUKE;

7) HEeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (DU3NUIECKON HAYKU;

OCO3HAHKE [EHHOCTH HAYYHOM IeATEILHOCTH, TOTOBHOCTD B IIPOIECCE M3YUEHUS (PU3HKH OCYLIECTBIIATH IPOEKTHYIO
M HCCJIEJOBATENBCKYIO IEATEIBHOCTh HHINBUAYAILHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue qelcTBUSA:
CaMOCTOSTEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,
ONPEICIIATH LEIN JICATEIIBHOCTH, 3aaBaTh NapaMETPhl U KPUTEPUU UX JOCTHKECHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUYHS B PACCMaTPUBAEMbIX (DH3NUCCKUX SBICHUSIX;



pa3palaTbiBaTh IUJIAH PELICHUs] MPOOJieMbl C YYETOM aHalv3a HUMEIOUIMXCS MaTepUalbHbIX U HEMaTepUaTbHBIX
pPECypcoB;

BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTb, OLIEHMBATh COOTBETCTBUE PE3YyJbTATOB LEISAM, OLEHUBATH PUCKHU
MOCJIEACTBUN ACATCIbHOCTH;

KOOPAWMHUPOBATh M BBINOJIHATH pPabOTy B YCIOBUAX PEAIBHOT0, BHUPTYaJbHOTO W KOMOWHHUPOBAHHOIO
B3aHMMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN KU3HEHHBIX TPOOJIEM.

ba3oBble ucciaenoBare/ibCKe AeMCTBUS

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MOHATUSIMU U METOJaMU (PU3HUECKON HAYKH;

BJIAJICTh HaBBIKAMHU Y4EOHO-MCCIICIOBATEIILCKON M MPOEKTHOM JEATETLHOCTH B 00JacTH (PU3UKU, CITIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEILHOMY IIOMCKY METOJIOB pelieHus 3aad (U3UYECKOro COJepkKaHUs, MPUMEHEHHUIO
pa3JIMYHBIX METOJIOB ITO3HAHUS,

BIAJETh BUJAMH JICATEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUWSA, €ro HHTEPHIpETauu, NIpeoOpa3oBaHUI0 H
IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCJIC MPU CO3/IaHUU YUEOHBIX ITPOCKTOB B 001aCTH (hDU3UKH;

BBISIBIIATH IPUYUHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJu3UpOBaTh 3a/1a4y, BBIABUTATh TUIOTE3Y €€ PEIICHUS, HAXOAUTh
apryMEeHThI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a4aBaTh MapaMETPhbl U KPUTEPUHU PEILICHHUS;

AHAIM3UPOBATH TOJIYYCHHBIE B XOJI€ PELICHUSA 3aJayd PE3YyJbTaTbl, KPUTHUYECKU OICHUBATH HX JOCTOBEPHOCT,
MIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4M B 00pa30BaTEIBHOM JEATEIHLHOCTH, B TOM YHCIE MPU HU3yUYCHUH
buzuky;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS 110 (PU3HKE B MPAKTUICCKYIO 00JIACTh KU3HEACATCIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JaCTE;

BBIJIBUTATh HOBBIE WJIEH, MPEAJIaraTbh OpUTMHAIBHBIE MMOIX0/IbI U PEIICHUS,

CTaBUTh MPOOJIEMBI U 3aJ1a4H, IOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ undgopmaumeii:



BJIAJICTh HaBBIKAMHU TIONyYeHHS WHPOpManmuu (DU3NIECKOTO COACpXKAHUS U3 HCTOYHHKOB pa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH MOUCK, aHAJIN3, CUCTEMATU3alUI0 U WHTEPIPETANNI0 WHPOPMAIIUK Pa3TUIHBIX BUIOB U
dbopm npencTaBiIeHUs;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

WCITIOJIB30BaTh CpPENCTBa HH(DOPMAIMOHHBIX W KOMMYHHMKAITMOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OpPTaHU3aIMOHHBIX 3aJlad C COOJIOJIeHHEeM TpeOOBAaHUN SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, peCypCcOCOCPEIKEHHUS, TPABOBBIX M STHYCCKUX HOPM, HOPM WH(OPMAITMOHHONW 0€301TaCHOCTH;

co37aBaTh TEKCThI (U3MYECKOTO COJCPKAHWS B pa3dUYHBIX (popMmarax ¢ yd€ToM Ha3HAYCHHS HHPOpMAIUU U
IICJICBOM ayAUTOPUH, BRIOUpasi ONTHMAIBHYIO (OPMY MPEICTABICHUS U BU3YaTU3AIIHH.

KoMMyHuKAaTHBHBIE YHUBEPCATIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIIATH OOIIIEHHE Ha YpOoKaxX (DM3UKHU U BO BHE-YPOUHOH JEATEILHOCTH;

pacrio3HaBaTh MPEANOCHUIKHA KOHPIMKTHBIX CUTYaIlui U CMSTYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCTIOJIH30BATh MPEUMYILIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX UHTEPECOB M BO3MOXKHOCTEH KaXKJI0TO WieHa
KOJUIEKTHUBA;

IIPUHUMATH LIEJIM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH JACHCTBUA MO €€ NOCTUKEHUIO:
COCTaBJIATh TUIAH JCHCTBHUM, pAacHpeNesiaTh POJU C y4éTOM MHEHHUM YYaCTHHKOB, OOCYXXJATh PE3yJIbTaThl COBMECTHOMU
paboTHI;

OIICHMBATh KAauyeCTBO CBOETO BKJAJla W KaXXJIOr0 y4acTHHKA KOMaHIbI B OOIIMI pe3yiabTaT MO pa3pabOoTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATH UJICH C TO3UIMU HOBU3HbBI, OPUTUHAIBHOCTH, PAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3JIMUYHBIX CUTYyaUUsX, HPOSBIATH TBOPYECTBO H
BOOOpakeHHe, ObITh HHUITHATHBHBIM.

PeryasiTuBHbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA



Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATENIbHYIO JEATEIbHOCTh B 00JacTH (PU3MKM M aCTPOHOMUH, BBISIBISATH
po0IeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PELICHHs] PACYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBINOJHEHUS MPAKTUYECKOU
paboThl C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh MPUOOPETEHHBIN OTIbIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JIPYAUIIMU B 007acTH (PU3UKH, IMOCTOSIHHO TMOBBIIIATh CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LEJISIM;

BJIaJIETh HaBBIKAMU IIO3HABATENIbHOM peQIIeKCUM KaK OCO3HaHMsI COBEPIIAEMBIX JAEWCTBUH M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUH JUIsl OLIEHKU CUTYaIlH, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 110 UX CHH)KEHHUIO;

IIPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IIPH aHAJIU3€ PE3YJIBTATOB AEATEIbHOCTH;

IIPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IPH aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;

IIPU3HABATh CBOE IIPaBO U MPABO APYIMX HA OIMIMOKH.

B mpouecce noctukeHns THYHOCTHBIX PE3YyIbTATOB OCBOCHUS NMPOTrpaMMBbl 10 (PU3UKE JIJIs1 YPOBHS CPEAHETO OOIIETo
o0pa3oBaHus y 00YUaIONINXCSl COBEPIICHCTBYETCS 3MOIMOHATBHBINA HHTEIUIEKT, MPEANONaraonmi chopMrupoBaHHOCTS:

CaMOCO3HAHUS, BKIIOYAIONIET0 CIHOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHHE, BHAETh HAIPaBICHUS
Pa3BUTHS COOCTBEHHOM 3MOIMOHAIBHOM chephl, OBITH YBEPECHHBIM B cebe;



CaMOPETYJIMPOBAHUSA, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEICHUE,
CIOCOOHOCTD aIANTUPOBATHCS K IMOIIMOHATBHBIM U3MEHEHHUSIM U IIPOSBIISITh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMU, BKIIOYAIOUICH CTPEMIICHUE K JOCTHKEHUIO LEJIM U YCIIEXY, ONTUMHU3M, HHULIIMATUBHOCTD,
YMEHUE JIEMCTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEN;

AOMIIATUM, BKJIOYAIOMIEH CIIOCOOHOCTh MOHUMATh HSMOIMOHAIILHOE COCTOSIHHE JAPYTHX, YYUTHIBATH €ro MpHu
OCYIIECTBIICHUU OOIIIEHHS], CTOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIOUAIOIIUX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTUMH JIIOJbMH, 3a00THUTHCH,
MPOSIBJISITh UHTEPEC U pa3peiniaTh KOHQIUKTHIL.

MNPEAMETHBIE PE3YJIBTATHBI

K konmy oOydyenuss B 10 KJacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIODKHBI OTPaKaTh
c(hOpMUPOBAHHOCTh Y O0YUAIOIIHNXCS YMEHUM:

JEMOHCTPUPOBATH HA MPUMEPaAX poJib U MeCTO GU3UKU B (HOPMHUPOBAHUM COBPEMEHHON HAyYHOU KapTHHBI MUpa, B
Pa3BUTHUH COBPEMEHHOUN TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOU IEATEIIbHOCTH JIFOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUCHHBIX (PU3NYECKUX MOJIENeil: MaTepuanbHas TOYKa, MHepIUalbHasl CUCTEMA
orcuéTta, aOCOMIOTHO TBEPAOE TENO, MACANbHBIN Ta3, MOAEIU CTPOCHHS Ta30B, KUIAKOCTEH M TBEPIBIX TEJ, TOUCUYHBIH
AIEKTPUUECKHH 3apsijl MpU pelieHnH (PU3NIECKUX 3a/1a4;

pacno3HaBaTh (GU3MUYECKHE SIBICHUSA (MPOIECCH) U OOBIACHITH UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISPHO-
KMHETUYECKOM TEOPUHM CTPOEHUS BEIIECTBA M DJIEKTPOJWHAMHUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE
JIBUKEHUE, CBOOOIHOE MaIeHNE TEN, TBUKEHHE 110 OKPYKHOCTH, HHEPIIKSA, B3auMoaeicTeue tei, nuddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHUE JKUJIKOCTEW M TBEPABIX TeN, U3MEHEHUE OOBEMA TeN NMPU HarpeBaHUM (OXJIa)XKIAEHUH), TEIIOBOE
paBHOBECHE, HCIAPEHHE, KOHJECHCALMs, IUIABJICHHUE, KPUCTAJUIM3alWs, KUIICHHWE, BIJIAXXHOCTh BO3/[yXa, IOBBILICHUE
JABJICHUS Ta3a MPHU €ro HarpeBaHWM B 3aKPBITOM COCYJHE, CBSI3b MEXKJy MapaMeTpaMu COCTOSIHHS ra3a B M30Ipoleccax,
ANEKTpHU3aLus TEJl, B3AUMOACHUCTBUE 3aPA/I0B;

OMHCHIBATh MEXAHWUYECKOE [BIDKEHUE, HCTONB3YyS (U3WdecKkne BEIUYMHBI: KOOpJWHATA, MYyTh, MNEPEMEIICHUE,
CKOpPOCTbh, YCKOPEHHUE, Macca Tella, CUJIa, UMITYJIbC Tela, KHHETUYECKasi SHEPTHsl, MOTCHUUAJIbHAS YHEPIUsl, MEXaHNYeCKas



paboTta, MexaHMYecKasi MOIIHOCTh; MPU OMUCAHUU MPABWIHHO TPAKTOBATHh (PU3WUYECKHUIA CMBICT UCIOJIB3YEMbIX BEJIUUYHUH,
uX 00O03HAUCHUS W CIWHUIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE MaHHYIO (QU3HUYECKYIO BEIMYHHY C JIPYTUMU
BEJIMYMHAMU;

OIMHMCHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBHIC SIBJICHHS, UCTIONIB3Ys (PM3MUECKUE BETUUMHBI: JaBICHHC
rasa, TeMIiepaTypa, CpeIHssl KHHETHUECKass SHEPTUs XaOTHUYECKOTO JIBIKCHHS MOJICKYJI, CPEIHEKBaIpaTHUHAs CKOPOCTh
MOJICKYJI, KOJMYECTBO TEIUIOTBhI, BHYTPEHHSSI JHEPrus, paboTa ra3a, KOI(DQPUIIMEHT MOJIE3HOTO ACHCTBUS TEILIOBOTO
JIBUTATEIIS, MPU ONKMCAHWH TMPABUIBLHO TPAKTOBATh (PU3WYCCKUN CMBICIT HCIIONB3YEMbIX BEIUYHMH, MX OOO3HAUCHHS H
SMHUIIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (U3HUYECKYIO BEIMUMHY C IPYTHUMH BEIMYNHAM;

ONKMCHIBATh HM3YyYCHHBIC JJICKTPUYCCKUE CBONCTBA BEIIECTBA M DJICKTPUUYCCKHE SBICHUS (IIPOIIECCHI), MCIOIB3YS
(u3HYECKHE BEIMYMHBI: DJICKTPHUUCCKUI 3apsj, JJICKTPUYECKOE II0JIe, HANPsHKEHHOCTH TOJISA, IMOTCHIMAN, Pa3HOCTh
NOTCHIIMAJIOB; TIPU OMKMCAHWM MPABUJIBLHO TPAKTOBATh (YM3MYECCKUN CMBICI HMCIIOIb3YEMbIX BEIMYHMH, UX 0003HAUCHUS U
CMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (PHU3NYCCKYIO BEIMYUHY C IPYTUMHU BEJTUIHMHAMM;

aHANIM3UPOBATH (PU3MUECKHE TPOIECCHI U SBJICHUS, UCIIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHIUIIBI: 3aKOH BCEMUPHOTO
Tsarorenus, |, 1l u |ll 3akons HproToHa, 3aKOH COXpaHEHHS MEXAaHWYECKOW JHEPTuH, 3aKOH COXpaHEHUS HMITYJIbCa,
NPUHIIMIT CYNEPHO3ULIMN CUJI, TIPUHIIUI PABHONpPABUS WHEPLIMAIBHBIX CHUCTEM OTCUYETa, MOJIEKYJISIPHO-KHHETUYECKYIO
TEOPHUIO CTPOEHUS BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b CpEIHENH KMHETHUECKOW SHEPTUU TEIUIOBOTO JBUXKEHUS MOJEKYIH C
a0COJIFOTHOM TEeMITepaTypoi, MepBhIi 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHECHHS SJICKTPHYECKOTO 3apsa, 3akoH KyroHa,
OpU 5TOM Pa3IMyaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHE M YCJIOBUS (TPAaHMIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIUIGI JEACTBUS MAIWH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3anuyaTh YCJIOBHS WX
0€30macHOro MCIOJIb30BaHUS B IIOBCETHEBHOM KU3HH,

BBHITIONTHATD SKCIEPUMEHTHI MO HCCIECIOBAHUI0 (PU3MUYECKUX SBICHUNA U TPOIECCOB C HCIOJIB30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEpPEHUH, MpH ITOM (OPMYIHPOBATH MpoOJIeMy/3aqady W TUIOTE3y y4eOHOTO SKCIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIII0KEHHOTO 000PYI0BaHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI,

OCYIIECTBIISITH MPSMBIE M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIIMYWH, TIPU ATOM BBHIOMPATH ONMTHMAIBHBIN CIIOCO0
M3MEPEHUS U UCTIOTH30BATh U3BECTHBIC METOBI OIICHKU MOTPEITHOCTEH U3MEPECHHI;



WCCIIEIOBATh 3aBHCUMOCTH MEXAYy (PU3UUYECKUMH BEIMYMHAMHU C WCIOJIB30BAHUEM TPSMBIX MU3MEPEHUH, MPU STOM
KOHCTPYHPOBAaTh YCTAaHOBKY, PUKCUPOBATH PE3YIbTATHI OTYyUYEHHOM 3aBUCUMOCTH (DU3NYECKUX BEIHYMH B BUJE TaOIHUI] U
rpaduKoB, AeNIaTh BBIBOABI IO PE3yIbTaTaM MCCIIEIOBAHNUS;

coOyrofaTh mpaBmiia 0€30MacHOro TpyJa MpHU NPOBEJCHUM MCCIEJOBAHMN B paMKax Y4eOHOTrO SKCIEpUMEHTA,
y4eOHO-UCCIIEIOBATEIbCKOM ¥ MPOEKTHOW  JCSATENbHOCTH C  HUCIOJB30BAaHHEM HW3MEPUTEIBHBIX YCTPOHCTB U
1abopaToOpHOro 00OPYAOBAHMS;

pelaTth pacyEéTHBIC 3aa4u C SIBHO 3aJaHHOW (PU3MUECKON MOJENbI0, UCTIONB3Ys (PM3MUECKHUE 3aKOHBI W MPHUHIIMIIHI,
Ha OCHOBE aHajM3a yCIOBHs 3aJa4d BBIOMpPATh (DU3MUECKYIO MOJEINb, BBIACIATH (pU3MUECKHUe BETUYMHBI U (POPMYIIHI,
HEOOXOAUMBIE ISl €€ pEelIeHHs, MPOBOANTh PAacUYEThl M OIICHMBATH PEATbHOCTh TOJYYEHHOTO 3HAYCHHS (DU3MUECKON
BEJIMYUHBIL

pelaTh KaueCTBEHHBIC 3a/1aUd: BBICTPAUBATh JIOTHYECKH HEMPOTHBOPEUYHMBYIO IEMIOYKY PACCYXKICHUH C OMOpOH Ha
M3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (PHU3UIECKHE SIBICHUS;

UCTIOJIb30BaTh TIPU pElIeHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJOTHUH JJs TIOWCKA,
CTPYKTYpUPOBAHUs, UHTEPIPETALMH U NPEICTABICHHUS Y4eOHON M HAyYHO-NOMYJISAPHOH MH(OPMALUU, MOTyUYeHHOH H3
Pa3INYHBIX UICTOYHUKOB, KPUTHUECKU aHATM3UPOBATH MOJTyYaeMyto HHPOPMALIHIO;

HNPUBOIUTH TPUMEPHl BKJIAaJa POCCHHCKUX M 3apyOeXHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE
IPOLIECCOB OKPYKAOILIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHMA MO (DU3MKE B MOBCEAHEBHOM >KM3HM JUIsl oOecredeHus 0e30MacHOCTH NpHU
oOpamieHnun ¢ mnpuOopaMH W TEXHHUYECKUMH YCTPOWCTBAMHM, MJISi COXPAHEHHUS 30POBbS W COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOLIeH cpejie;

paboTaTh B IpyIIE C BBITOJHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH, MJIaHUPOBATh pabOTy TPYIIIbI, palllOHAIBHO
pacnpenenath 00f3aHHOCTH U IJIAHUPOBATh JAEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUAX, aJIEKBAaTHO OLIEHUBATh BKJIAJ
Ka)XJ0r'0 U3 YYaCTHUKOB TPYIIIBI B PELICHUE pacCMaTpUBaeMON POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHue. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK
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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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
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

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIOBOO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



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

3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



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

3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIpPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka, 10 kinacce/ Kacwesinos B.A., O611ecTBO ¢ orpaHu4eHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Aknnonepnoe o0iectBo «M3narenscTBo
«IIpocsewenue»

» dusuka, 11 kinacc/ Kacesino B.A., O611ecTBO ¢ orpaHuYeHHOM
O0TBETCTBEHHOCTHIO «[IPODAY; AxiimonepHoe o61iectBo «M31aTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

[Tporpamma xypca duszuku ais 10—11 kmaccos. bazoBelii ypoBeHs (aBTOp B. A.
KacpsinoB) YMK «®usuka. 10 kiacc. bazoBblit ypoBEeHb

1. ®usuka. 10 knacc. ba3oBblit ypoBeHb. YUEOHUK C AJIEKTPOHHBIM MPUITIOKEHUEM
(aBTOp B. A. KaceaHoB).

2. ®uzuka. 10 kmacc. bazoBslil ypoBeHb. MeTtoauueckoe nocooue (aBrop B. A.
KacbsiHoB).

3. ®usuka. 10—11 xmaccel. ba3oBbiil ypoBeHb. TeTpanb 1ist 1a00paTOPHBIX
pabot (aBTOpHI B. A. Kacesnos, B. A. KopoBun).

4. ®usmuka. 10—11 xnaccel. ba3oBsiii ypoBenb. KommiekT TeTpaaeit mis

KOHTPOJIbHBIX paboT (aBTop B. A. KacbsiHOB)



5. ®uzuka. 10 knacc. Jugakruueckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yiakos).

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1 http://nsportal.ru - cormanbHas ceth paOOTHHUKOB 00pa30BaHUsI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoste.

3 http://festival.1september.ru/articles/ - dbectrBanp negarornyecKux uac
«OTKpPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit ast yuutenei GU3MKH M UX YICHHKOB.

5 http://www.physics.ru/ - maTepuais 1o pusuke.

6 www . ege .edu.ru - uadopmanronusii mopran EI'D.

7 http :// school - collection . edu . ru/ - egunas xomtexmust IIOPoB






