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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW U TPEOOBAHUM K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Pocculickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

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 mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €CTEeCTBEHHO-HAYYHBIMU Yy4E€OHBIMM mpeameramu. B Hel
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 (pu3nku Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

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

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMmpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoir reorpadueri u  actpoHomueid. Mcmonp3oBaHWE M aKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJIaJd B (OPMHUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOKEH pAN WACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpHIEHHBIM, OH COAEPKUT MaTepUal U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoesn cenmepanuzayuu. B cOOTBETCTBMU C HEH MaTepuan Kypca (GU3NKH
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
GopmMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
TYMaHUTApHOTO TMOTEHIMANa (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢usukn ¢ pasBuTHEeM OOIIeCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HaKOMCTBO C IMUPOKUM KPYTOM TEXHHYECKUX W TEXHOJOTHMYECKHX MPUIOKCHHIA
M3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICP)KaHUs, TMOCBSMIEHHBIX OJKOJOTHYECKHMM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHWKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
po0JIeM palMOHAILHOTO MPUPOAOIIOIB30BAHMS U SKOJIOTHYECKON 0€30TTaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUs (PU3NYECKON TeOpUHU, POJU (yHIaMEHTATbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX TMPEJACTABICHUSIX O TPUPOJAE, TpaHUlAX
OPUMEHUMOCTA TEOPHM, IJisi ONHCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPTraHM3aIluU SKCIEPUMEHTAIBHON NEATeNbHOCTH O0Yy4YaroIIUXCH.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NpaKTHUECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe J1a00opaTOpPHBIX padoT,
MPOBOJUMBIX JUII KOHTPOJS M OICHKH, OCYIIECTBISACTCA yYaCTHUKAMHU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4alOUIMMHCS YMEHHUSIMH TMPOBOJIUTH KOCBEHHBIE H3MEPEHHs, HCCIEIO0BAHUS
3aBHUCUMOCTEH (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEI0KEHHBIX THIIOTE3.

Bonbmioe BHMMaHME yAENSETCS PEUICHUIO PACYETHBIX M KAaueCTBEHHBIX
3amad. [Ipu 3TOM mis pacd€THBIX 3a/1ad MPHOPUTETOM SIBIISFOTCS 3a7aqd C SIBHO
3aJaHHON (PU3MUECKON MOJENBIO, TO3BOJISIOMINE TPUMEHATh U3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
0oOBsSICHEHHE TPOTEKaHWS (PU3MUECKUX SBICHUN W TIPOIIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
bU3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl JODKEH U3Y4aThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKUX MPAKTHYSCKUX PabO0T U JEMOHCTPAIIMOHHOEC
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBICHUH HM  TPOILIECCOB, OSMIHMPUYECKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydamomuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH HEJIIMU U3yUeHHs GU3UKH B 001IeM 00pa30BaHUU SBIISIIOTCS :

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

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSIM;

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

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

o (opmupoBaHue mpencTaBICHUN O poind (PUWMKH IS PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU 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  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3NYECKUX SBICHUU B TPUPOAEC U Uil TNPUHATHS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKHX OCHOB W NPHUHIIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO PE3yJbTaTa;

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

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



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 SIBIEHUUA M MpoleccoB. HayuyHble rumoresbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

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

Llemoncmpayuu

AnanoroBele U UUDPPOBbIE H3IMEPHUTENbHBIE MTPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HAa OCH CHUCTEMBI KOOPJMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  aBmkeHue. JIBHKEHHME  MaTepHalbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

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

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[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.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEIEIICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HploTOHA /1J1s1 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MNPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3SHUKAIOUIUX B MPYXKUHE 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 HU3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAaHEHUS HMITYJIhCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpyKuHbL.  [loTeHUManbHAas  SHEprus  Tejaa  BOJIM3U
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[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 MEXaHWYECKOW SHEPTrHH
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 ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPJIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU UJCaTbHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—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 MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OneITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO Trasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

NccnenoBanne 3aBUCUMOCTH MEXY IMApaMETPAMU 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:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIIyUYCHUE. Y JeIbHAasI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

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

Bropoii 3akoH TepmonuHamuku. HeoOpatumMocTs MpoLieccoB B IPUPO/IE.

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



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
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 MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiIT 1Mo ananabaTHOMY pacIIMPEHHUIO BO3AyXa (OMBIT C BO3JAYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanus eeuwecmea. Dazoevie nepexoovl

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

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOIYYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

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. [IpOBOJMHMKHM, OUANEKTPUKU W MOJTYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEPHO3ULMU DIIEKTPUYECKUX T0JIEU. JIMHUM HANpPsKEHHOCTH JIJIEKTPUYECKOTO
TOJISL.

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

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.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IUTACTHUH, PACCTOSIHUS MEXKAY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTpUYECKU TOK. YCJIOBUA CYHIECTBOBAHUS DSJIEKTPHUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

DNEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, pPEOCTAaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS UUIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce 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 TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mmexannyeckoe NBIKEHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, MOJAUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

IINIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOrO mpenMera «®Puszmka» Ha YpPOBHE CpEIHETO OOIIEro
oOpazoBanus (0a30BBI YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC PE3yIbTaThl OCBOCHHS yueOHOro npeamera «Dusnkay JOIKHBI
OTpakaTb TOTOBHOCTH M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW IMO3UIMEH JHUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIMH, TIO3UTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIMTATEILHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUN 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTRA;

OPUHATAE  TPAJULMOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPATUYECKNX IEHHOCTEN;

FOTOBHOCTh BECTM COBMECTHYKO JESTEIBHOCTh B MHTEpPECAX TI'Pa)KTAHCKOTO
00IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3aIIlNH;

YMEHHE B3aUMOJEHCTBOBATH C COUMAIIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

chopMHUPOBAaHHOCTH POCCUNCKOM rpa)K1aHCKOM WJICHTUYHOCTH,
MaTpUOTHU3MA;



IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBCHHBIM CHMBOJIAM, JTOCTIKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO ITOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlUI0O M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
JESTEIIbHOCTHA YYEHOTO;

OCO3HAHKE JIMIHOTO BKJIaJa B IOCTPOCHHUE YCTOHYMBOTO OYAYIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIFOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npuCyIiero (U3NIeCcKoi HayKe;

5) TPy/10BOro BOCIIUTAHMS:

UHTEpEC K pasiudyHbIM cepaM MpoPEeCCUOHATBLHON JCSITCIBHOCTH, B TOM
YKCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KM3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOO0Opa30BaHUIO B 00JIaCcTH
(GU3HKY Ha TPOTSHKCHUU BCEH KU3HU;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKOH KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJIOTHYCCKUX MPoOIIeM;

TUTAHUPOBAHUE U OCYIIECTBICHUE JCHCTBUN B OKPYKAIOIICH Cpelie Ha OCHOBE
3HAHMSI IIeJIeH YCTOWYMBOTO Pa3BUTHS YEIOBCUCCTBA,

pacIIMpeHHe OIbITa JEATCILHOCTH DKOJIOTHYECKOW HAIpPaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 10 (PHU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO pa3BUTHUs (PU3UUCCKOM HAYKH;

OCO3HAaHHWE IIEHHOCTH HAYYHOW JEATECIIbHOCTH, TOTOBHOCTH B IIPOIECCE
M3ydyeHuss  (U3UKH  OCYHIECTBISITH  IPOCKTHYH M HCCIEAOBATEIBCKYIO
NEeATeIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornyeckue a1eiCcTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh eI JESATCIIbHOCTH, 3aJaBaTh IapamMeTpbl U KPUTEPHUH HX
JIOCTHKCHMS



BBISIBIIATH  3aKOHOMEPHOCTH W TPOTHBOPEUMST B  PaccMaTpUBaeMbIX
(GU3HUECKUX SIBICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepUaTbHBIX U HEMaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B IEATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEACTBUN e TEIbHOCTH;

KOOPAMHUPOBATh W  BBHIMONHATH paboOTy B  YCIOBUSIX  pEANbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

BJIaJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUYEBBIMU TMOHATHSIMH W METOJaMHU
Gu3NIEeCcKOil HAYKH;

BJIaJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATEILCKON M MPOCKTHON JEITeILHOCTH
B 00sact (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTENIBHOMY TOUCKY
METOJIOB PEIICHUs 3a/ad (PU3NYECKOTO COACPNKAHWS, NMPUMEHEHHIO Pa3TUIHBIX
METOJIOB ITO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpPETAllMU, NPEeoOpa3OBaHUI0O M TPUMEHEHUIO B Pa3UYHBIX yUCOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPHU CO3AaHUH YI€OHBIX MIPOCKTOB B 00JIACTH (PU3HKH;

BBISIBIIATH TPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHHs, HaXOJWUTh apryMEHTBI ISl JT0OKa3aTelbhCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B 0O0pa30BaTEIIbHOU
JCSTEILHOCTH, B TOM YHCJIC IPU U3yYeHUU (DU3HKH,

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCHTh 3HaHUS TO (U3MKE B TPAKTHYECKYIO 001acCTh
KU3HEIESITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OpUTHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHMUS.

Pabora ¢ ungopmaumeii:

BJIQ/ICTh HaBBIKAMH TMOJTy4YeHUS WH(POpMAIUu (HU3UUECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH MOWCK, AaHAJU3,
CUCTEMATH3alUI0 W HMHTEPIPETANi0 MHGOPMAIMKN PAa3INYHBIX BUIOB W (HOpM
MPEICTABIICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OPMALINH;



UCIIONB30BaTh  CpPEeACTBa  HMHPOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIMOHHBIX
3a7a4 ¢ COOJIOJICHHEM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTUEHBI, pecypcocOepekeHusi, TPaBOBBIX ©  ATHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;

co37aBaTh TEKCThl (PU3WYECKOrO COJAEpX aHUS B Pa3iIUYHbIX (QopMarax c
y4€TOM Ha3Ha4YeHUs MH()OPMAIINK | 1IeTIEBO ayTUTOPUH, BEIOWpasi ONTUMAIHHYIO
dopmy mpencTaBICHUS U BU3YaTH3AIIH.

KoMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBIATH OOIIEHHMEe Ha ypokax (HU3UKM W BO BHE-YPOUHOM
IeSTeNbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKA  KOH(MIUKTHBIX CHUTyallud W CMATYaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTHYHO W3JIaraTh CBOI TOYKY 3PEHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M KCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEWCTBUU C YUYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OPUHUMATh  1I€TM  COBMECTHOM  JESTENbHOCTH, OPraHU30BBIBaTH U
KOOPJIUHUPOBATH JNEUCTBUS TO €€ JIOCTHKCHHUIO: COCTaBJIATh IUIaH JIEUCTBHM,
pacnpenensiTh poiu ¢ Y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXKIAaTh pPE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla W KAXKIOTO y4YaCTHHKA KOMAaHIBl B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE TMPOEKTHI, OLIGHWBATh HWJEHU C TO3WUIMU HOBH3HBI,
OpPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISTh MO3UTHUBHOE CTPATETMUYECKOE TIOBEJCHHE B pa3IMYHBIX
CUTYaIUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HHUITUATUBHBIM.

PeryiasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIESTEIBHOCTh B 00JACTH
GU3MKH W acCTPOHOMUH, BBISABIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUJIAH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEU U MPENOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;



pacIIMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

nenaTh OCO3HaHHBIM BBIOOp, aprymMeHTUpPOBaThb ero, OpaTh Ha ce0d
OTBETCTBEHHOCTb 32 PEILECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO S3pPYAMLIMH B 00JacTH
(b13UKH, TOCTOSIHHO MOBHIIIATh CBOM 00Pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEJISIM;

BJa/JeTh  HAaBbIKAMU  [O3HABaTEJIBHOM  peQuieKCMH  Kak  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX TMPOLECCOB, HMX PE3yJIbTaTOB H
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCHH IJI1 OLEHKH CUTYallld, BIOOpa BEPHOTO
pelIeHHUS;

YMETh OIICHUBAaTh PUCKHM W CBOCBPEMEHHO NPUHUMATH PEIICHUS 10 HUX
CHU)KECHHUIO;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TPU aHAIU3E PE3yIbTaTOB
NEeSITEbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPH aHAINU3E PE3YIbTAaTOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mpouecce noCTHKEHUSI JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHS MPOTrPaMMBbI
no ¢u3MKe 1 YPOBHSA cpeaHero oOmero oOpa3oBaHus y 0OyYaromMUXCs
COBEPIIEHCTBYETCS AMOIMOHAIbHBIN UHTEJUICKT, IPEANOJIararoIIHii
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE IMOLIMOHATILHOE
COCTOSIHWE, BUJETh HANPABICHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBHOUN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETyJIMPOBaHUsA, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE HNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMIOBEACHUE, CIIOCOOHOCTH AaJaNTHPOBAThCS K
AMOIMOHATFHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMU, BKIIOYAIOUIEH CTPEMJICHHE K JIOCTUKEHUIO LETU U
ycnexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATH MCXOJs W3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAOLIENH CIOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSIHUE
JApYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;



COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOLLEHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3periaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MeCTO (pu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU WU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOJIEH;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepHalibHas TOYKA, HHEPIMAJIbHASI CUCTEMa OTCUYETa, a0COIIOTHO TBEPJOE TENO,
UJECATbHBIN ra3, MOJEIN CTPOECHUS Ta30B, KUIAKOCTEW M TBEPABIX TEN, TOUECUHBIN
AIEKTPUUECKUH 3apsijl MpU pelieHnH PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  NIPSIMOJIMHEHWHOE
JIBUKEHUE, CBOOOJHOE TAJ€HUE TeJ, ABUKEHHE IO OKPY>KHOCTH, HWHEPIUS,
B3auMoOJIeicTBUE Tel, AU(PPy3Hsi, OpPOYHOBCKOE ABMKEHUE, CTPOCHHUE KHUJKOCTEH
U TBEPJBIX TeJl, U3MEHEHUE 00bEMa Tell IPU HarpeBaHUU (OXJIAKICHUH), TEIIOBOE
paBHOBECHUE, HCIIAPEHME, KOHIECHCALMs, IUIaBICHUE, KPUCTAUIM3ALUs, KUIICHUE,
BJIQXKHOCTB BO3/yXa, MOBBILICHUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM
COCyle, CBs3b MEXKAY IlapaMeTpaMM COCTOSHHMS Tra3a B  H30Ipoleccax,
JIIEKTPU3ALUs TEIl, B3aUMOJCHCTBUE 3apsA10B;

OINKCHIBATh MEXAaHUYECKOE JBMKECHHME, HCIOJB3Yys (PU3NUECKHE BETUYHUHBI:
KOOpJAMHATA, IyTh, IIEPEMEILECHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETUYECKasl YHEPIUsl, NOTCHUUAIbHA JHEPIUsl, MEXaHUYECKas
paboTa, MexXaHHWYecKass MOIIHOCTb; IpPU ONHUCAHUU TPABUWIBHO TPAKTOBATh
(U3NYECKUl CMBICI HCHOJB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS] U E€IUHMIIBI,
HaXOAUThb (OPMYIIbI, CBA3BIBAIOLIUE NAHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIICHUA,
UCTIONB3ysl (U3MYECKHE BEIUYMHBI: JaBJICEHUWE Tas3a, TemIepaTypa, CpemaHss
KMHETHYECKAs DHEPIUs XaOTUYECKOIO JBHMIKEHUS MOJIEKYJI, CPEJHEKBagpaTU4HAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa,
KOA(Q(GUIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHHUH
NPaBWJIBHO TPAKTOBAaTh (PU3UYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, UX
000O3HAaYeHUsT W EAMHMIBI, HAXOAUTh (OPMYJbl, CBA3BIBAIOLUIME JIAHHYIO
(PM3HYECKYIO BEJIMYMHY C IPYTUMHU BEJTMYMHAM;



OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKHE
ABJIEHUS (IIPOLECCHI), UCIONIb3Ys (PU3MUYECKHUE BEIUYMHBI: AJIEKTPUUECKUN 3aps,
ANEKTPUUYECKOE T0JI€, HANPSKEHHOCTh MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB;
IpU ONHUCAHUM TPABWIBHO TPAKTOBAaTh (PU3NYECKUA CMBICT HCHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAYEHHUA M E€JMHHULBI; YKa3blBaTb (POPMYIIbI, CBS3bIBAIOIIME
JaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeioToHa,
3aKOH COXpaHEHUsl MEXaHWYECKOM DHEpPruH, 3aKOH COXPAaHEHHUs HMITyJbCa,
OPUHLIMIT CYNEPHNO3ULMU CUJI, TPHUHIMI PABHONPABUS HHEPLHMAIBHBIX CHCTEM
oTCcu€Ta, MOJEKYJISIPHO-KMHETHUYECKYI0 TEOPHIO0 CTPOEHHUS BEILEeCTBA, Ta30BbIe
3aKOHBI, CBSA3b CpelHEH KMHETHMYECKOW SHEPIHH TEIJIOBOTO JBHXKEHHSI MOJIEKYH C
a0COJIIOTHOM TeMIiepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 5TOM pazivyarh CIOBECHYIO
(GOpMyNIHPOBKY 3aKOHA, €r0 MAaTEeMaTHUYECKOE BBbIpaKEHHE M YCJIOBHS (TpaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC€ TPUHLMUIBI JCHCTBUS MAallluH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3IMyaTh yCIOBUS UX 0€30MacCHOTO HMCMOJIb30BaHUS B
MOBCETHEBHOM JKU3HH;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IPOIIECCOB C HCIOJIb30BaHUEM TNPSIMBIX U KOCBEHHBIX H3MEPEHHH, MpU STOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIONKEHHOTO OOOPYIOBaHHUSA, MPOBOAUTH OIBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXAY  (PU3MUECKMMH  BEIUYMHAMU  C
WCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI, IPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(GuKcupoBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEJIUYHUH B
BUJIe TaONIUIl ¥ TpaUKOB, A€TaTh BEIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyAa MPHU MPOBEIECHUHM HCCIEIOBAHUNA B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON UM MPOESKTHOU
JESITEIbHOCTH C MCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAINM3a YCJIOBHUS 3a1a4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEOOXOUMBbIE NJig €€ PEIICHHS, MPOBOAUTh PAacué€Thl M OLEHUBATh PEATLHOCTH
MOJIYYEHHOT'0 3HaYeHUs (PU3UUECKON BETUUUHBIL;

pelIaTh KAYeCTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTUYECKU HETPOTUBOPEUUBYIO
LETNOYKY pACCYXIECHUWA C OMOPOM Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIOJI30BaTh ~ TPU  PEIICHUMH  y4yeOHBIX  3ajay COBpPEMEHHBIEC
MH(OPMAIIMOHHBIE TEXHOJOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TMpeACTaBIICHUS Y4eOHON U Hay4dHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOJTYYEHHOU U3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUYECKH aHAJIM3UPOBAThH MOJIy4yaeMyr0 HHGOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIIECCOB OKPYXKAIOIMIETO MHpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIH30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON >KH3HU
U1 obecriedeHus 0€30MacHOCTH TPU OOpaIlEHUH C TPUOOpaMHU M TEXHUYECKUMU
YCTPOUCTBAMU, JJII COXPAHEHUS 3JI0POBBS M COOJIOJICHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpelie;

paboTaTh B TPYIINE C BBHIOJHEHUEM Pa3JIMUHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIUOHAIBHO paCHpeesaiTh OOS3aHHOCTU H
IJIAaHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJICKBATHO OLICHUBATH
BKJIAJ] Ka)KJIOTO M3 YYACTHUKOB I'PYIIHI B PEIIEHUE paccMaTpUBaeMO MPOOIEMBI.

K konny oOyuenuss B 11 kuiacce mnpeamMeTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MECTO (PU3MKK B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTHHBI MHUpPA, B Pa3BUTHUU COBPEMECHHOW TEXHUKU U
T€XHOJIOTUM, B TMPAKTHYECKON EATEIBHOCTH JIOAECH, LEITOCTHOCTh W E€IMHCTBO
br3uYecKoi KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
TOYEYHBIN JIEKTPUUECKUM 3apsjl, Jyd CBETA, TOUYECYHBI UCTOYHUK CBETA, sIACpPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Siapa MpHU perieHUuH (PU3NYECKUX
3a7a4;

pacno3HaBaTh (pu3nyecKue SABICHUS (IIPOIECCHI) U OOBACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHKU: DIEKTPUUYECKAsT TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHUCTBUS TOKA, B3aUMOJCHUCTBUE
MAarHUTOB, JJICKTPOMAarHUTHas WHAYKIHWS, JEUCTBHE MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM M JIBWXKYUIMKCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpakuus U TOMAPU3ANUS CBETa, JHUCIEPCUsS CBETa,
dbotoanexkrpuueckuit 3hdext (poTordhdekT), cBEeTOBOE NaBiIeHNUE, BOSHUKHOBEHHE



JUHEWYATOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHas
PaIMO0aKTUBHOCTH;

OMHUCHIBATh U3YYEHHBIE CBOMCTBA BeIIeCTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUSA (TIPOILIECCHI), HCMOIB3YAd (PU3NUECKUue BEITUYUHBI:
AIEKTPUUYECKUI 3apsij, CUjla TOKa, DJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOEe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIKYIIAs cuiia, paboTa TOKa,
WHIYKIWST MarHUTHOTO TMojsl, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYIIKH, SHEPrusi JJICKTPUYECKOrO0 W MArHUTHOTO TIOJICH, TMEepHuoa M YacToTa
KojeOaHuil B KojeOaTeJIbHOM KOHTYpe, 3apsjJ W CWia TOKa B TIpoliecce
FapMOHMYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHuii, (OKyCHOE pacCTosSHHE U
ONTHYECKasl CHUJIa JIMH3bI, NPHU OIMUCAHUM TMPABWIHHO TPAKTOBATh (DHU3UUYECKUI
CMBICI HCIIOJIB3YEMbIX BEJIMYWH, HMX OO0O3HAUCHUS] W EIUHMIIBI, YKa3bIBaTh
dbopMyIbl, CBSA3BIBAIOIIME JAaHHYK (DU3WYECKYH0 BEIWYHUHY C JPYTUMH
BEIIMUMHAMH,

OTKUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS | TIPOLIECCHI, HCIOIb3Ys
dbu3nYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIusl U UMIYJIbC (OTOHA, MIEPUO/] TIOJypacmaaa, SHEPTUsl CBSI3U
QTOMHBIX SJIep, NPH OINUCAHWHM TPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
UCIIOJIB3YEMBIX BEIMYMH, X OO0O3HAYEHUS WU EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JTAHHYH (U3UMYECKYI0 BEJIMYMHY C JPYTUMU BEJIMYHWHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NUECKON BEJIMYMHBI,

aHAJM3UPOBATh (PU3HMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Pu3nUecKue
3aKOHBl M TMPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapasyIeIbHOIO
COCIMHEHUsI MNPOBOJHMKOB, 3aKOH J[koynsa—JleHla, 3aKOH 3JIEKTPOMATHUTHOM
WHJYKIUH, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPaHECHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtodrddekra,
3aKOH COXPAHEHHUS JHEPruH, 3aKOH COXPAHCHHUS HMMITYJIbCa, 3aKOH COXpaHCHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHsSI MacCOBOr0O 4Hcia, mocTyharskl bopa,
3aKOH PaJlOaKTHBHOIO pacmajaa, IIPH 3TOM pa3IndaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAXKEHHE M YyCIOBHS (TpaHMIIBI, OOJACTH)
MPUMEHUMOCTH;

OmnpeAessaTh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIs TPOBOJHUKA
C TOKOM, CujIbl AmIiepa u cuisl JIopeHiia;

CTPOUTh M ONHUCHIBATh H300paXKEHHE, CO3/]aBa€MOE€ TUIOCKUM 3E€PKaJioM,
TOHKOM JTUH30M;

BBITIOJIHSITh JKCIIEPUMEHTBI 110 HCCICIOBAHMIO (PU3UYCCKUX SBICHUH M
MPOIIECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHHUN: MPU STOM
dbopMmynupoBath IMpoOIeMy/3agady W THUIOTE3y YYEOHOTO DIKCIEPUMEHTA,



coOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNbBIT H
bopMyIHUpPOBaTH BHIBOJIBI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUSI PUBHUECKUX BEIUYUH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEJIOBAaTh 3aBUCUMOCTH (U3UYECKUX BEIUYMH C UCIOJIb30BaHUEM
NPSIMBIX WU3MEPEHUN: TPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOJiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIETOBATENbCKONM W TMPOEKTHOU
JEATeIbHOCTU C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemare pacu€THbIE 3a7a4d C SBHO 3aJ]aHHOW (DU3UYECKOW MOJICIIbIO,
UCIIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BLIOMPATh (U3UYECKYIO MOJICIIb, BBIICISATh (PU3UUECKUE BEIUYUHBI U (HOPMYIIHI,
HEeoOXoAuMbIe NIt €€ pelleHus, MPOBOJANTh Pacu€Thl U OIEHWBATH PEATbHOCTH
MOJIYYEHHOTO 3HAYCHUST (PU3NUECKON BETUYUHBI;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOil Ha HM3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
buznueckue siBICHMUS;

UCIIOJIb30BaTh ~ MPU  pEIIeHMH  y4yeOHBIX  3a7ad COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsi TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpECTaBJICHUs Y4eOHOW W HAYyYHO-TIOMYJSIpHOW MH(pOpPMAIUH, TTOTYyUYEHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIyYaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIIUNBI JACHCTBUS MAIIWH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU,

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOILIECCOB OKPYXAIOIIEr0 MUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPONCTBAMH, NI COXPAHEHUS 370POBbS U COOJIIOMCHUS HOPM JKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpyNIie C BBHIMOJHEHUEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYNIbl, pPalUMOHAIBHO pACHpPEneNiaTh OOS3aHHOCTH U
IJITAHUPOBATh JESATEIBHOCTh B HECTAHIAPTHBIX CUTYALMSIX, aICKBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PELICHUE paccMaTpUBaeMoi MpoOJIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
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
AKOHR! COXPAHSHI B MEXALIKS 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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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 I[TPOTPAMME 68



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

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 JIIOACH
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 CBoboaHoe majieHre. 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



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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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. KoagduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/I)II)(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
MowmenT cubl. [1nedo cunbl. ¥YenoBus 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
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[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
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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
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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
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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

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

57

PaGoTta 1 MOIITHOCTB ANIEKTPUUYECKOTO
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 ucTouHnka TokKa u
€ro BHYTPEHHETO COMPOTUBIICHUS)

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

59

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

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 1o Teme "IIeKTpoIMHaAMHKA" 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
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

®dusnka 10 knacc: yuebHO—MeToauueckoe nocooue/ Mapon A.E., Mapon E.A.. —
M.: Ipoda, 2020 r.

Co6opnuk 3ana4 o ¢usuke 17 10-11 xkmaccoB 061eoOpa3oBaTeIbHBIX
yupexaenuit/ PeimkeBuu.,17-e uza. — M.: [Ipocsemenne, 2020.

Co6opnuk 3ana4 no ¢usuke 1 10-11 xkmaccoB 061eoOpa3oBaTeIbHBIX
yupexaennit Crenanosal .H. COopuuk 3amay no pusuke. 10-11 xnacc. - M.

ITpoceenienue, 2019.



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://school-collection.edu.ru http://fcior.edu.ru http://www.fizika.ru
http://college.ru/fizika/ http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru http://www.all-
fizika.com/ http://interneturok.ru/ru http://elkin52.narod.ru/ http://www.all-

fizika.com/
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