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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMM K pe3yjbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MHporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yuérom ¢enepaibHON padodeil mporpaMMbl BOCHHUTAHUS U
KOHUENIMU TIpenojaBaHus ydyeOHoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3aIusax Poccuiickon Oenepanun, pean3yoIuX OCHOBHBIE
o0Opa3oBaTeabHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBl MHupa oOydaromuxcs 10-11 kmaccoB mpu
o0yuyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHLHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusm OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOy4eHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJMMOCTh peaju3alluh MEXKIPEIMETHbBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAyYHBIMU Yy4eOHBIMH mpeameramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC LIETH U3y4eHHs] (M3UKM Ha YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBHIE,
MeTalnpeIMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM YpOBHE, B

TOM YHMCJIE TPEeIMETHBIE Pe3yJIbTaThI 110 TOJaM 00yUYEeHUS;

e cojepxaHue yueOHoro npeaMera «Du3uka» mo rogam oOy4eHHUs .

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. LlIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PHU3HMUYECKUE 3aKOHBI
JeXaT B OCHOBE TPOILIECCOB M SIBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
bu3mdeckoii reorpadueri um acTpoHommei. Mcmomb3oBaHWE W aKTHBHOE
OpUMeHeHHe  (U3NYECKUX 3HAHUW  ONpeseNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIyYEHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
W3yuyeHue (QU3MKH BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE €CTECTBEHHO-
HAYyYHOU KapTHHBI MUpa OoO0ydarmuxcs, B (GOpPMHPOBAHHUE YMEHHH NPUMEHSTH
HAYYHBIN METOJ] TO3HAHUS TIPY BBIMOJIHEHUY UMHU yUI€OHBIX UCCIICTOBAHUIA.

B ocHoBy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Imero oOpa3oBaHUs
IOJIOKEH pA HUAEH, KOTOpbIE MOXKHO paccMaTpUBaTh KaK IPUHLHUIBI €ro
MIOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpHIEHHBIM, OH COJAEPIKUT MaTepUall U3 BCEX Pa3fesioB (PU3MKH, BKIIOYACT KaK
BOMPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0beMHEH BOKpYr (Qu3nueckux Teopud. Bexgymum B Kypce sBusercs
dopMupoBaHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TMOTEHIMaNa (U3UYECKOW HAyKH, OCMBICICHHE CBSI3H Pa3BUTHUS
¢usukn ¢ pasBuTHEeM OOIIeCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH U SKOJIOTHUECKUMHU TIPOOIIeMaMHu.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢dusukum npeamnonaraet
3HaKOMCTBO C IMUPOKAM KPYrOM TEXHHUYECKUX U TEXHOJOTHUYECKUX TPUIIOKCHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHUEM TEXHHKH M TEXHOJOTHH, a TakkKe OOCYKICHHS
po0JIeM palOHAILHOTO MPUPOAOIIOIB30BAHMS M SKOJIOTHUECKON 0€30acHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBISAIOTCA (U3MUEeCKUe Teopuu ((popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpe MOCTPOCHUSI (PU3NYECKON TeopUu, poiu (yHIaMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX  TMPEJACTABICHUSIX O TPHUpPOJAE, TpaHULIAX
NPUMEHUMOCTA TEOPHM, IJii ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3aIlMU SKCIEPUMEHTAIBHON NEATeNbHOCTH 00YyYaronuXcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKHM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme 1o ¢u3uke 0ObEIUHEHBI B OOIIUH CIMCOK YUYEHHYECKUX
NPaKTHYECKUX palboT. BhiaeneHne B yka3aHHOM IepedHe J1abopaTOpHBIX padorT,
OPOBOJUMBIX JUIsI KOHTPOJII M OLIEHKH, OCYILECTBISIETCS Y4YaCTHUKAMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHamleHust kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHHE
OOy4aroUMMHCST YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHUS
3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH W I[IOCTAHOBKY OIIBITOB IO TPOBEpPKE
IPEeI0KEHHBIX THIOTE3.

Bonbmioe BHHMaHME yAENSETCS PELMICHUIO PACUETHBIX M KadeCTBEHHBIX
3agay. [lpu 3TOM 17151 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aJlaHHON (PU3MUECKON MOJIETIBIO, TIO3BOJIAIOIINE IPUMEHSTh H3yUYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOIO paszjelia Kypca, TaK U HUHTErpUpys 3HAHMS U3
pa3HbIX pa3zenoB. /(s KauyecTBEHHBIX 3a/1ay IPUOPUTETOM SIBIIAIOTCS 3aJaHUS Ha
O0OBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENU MJIsi CUTyallud NpPAKTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
bU3UKHM HA YPOBHE CPEIHETO 00IIEro o0pa3oBaHusl JOJKEH U3y4aThCs B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
IPEAMETOB €CTECTBEHHO-HAy4YHOTO IUKIa. B kaOuHere (U3UKU JOTKHO OBITh
HEeoOXxoauMoe JiabopaTopHOe OO0OpYJOBAaHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YUYCHUYCCKUX MPAKTHYECKUX PabOT U JEMOHCTPAIIMOHHOE
o0opyoBaHUE.

JlemoHCcTpanmoHHoe oOopyAoBaHue (OPMHUPYETCS B COOTBETCTBUHM C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH M  00ECIIEUYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme IO (U3HKE KIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3y4YaeMbIX SIBJICHUH H  TPOILECCOB, OMIMPUYCCKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIi YYCHUYECKUX MPAKTUYECKUX padoT
dopmMupyeTcst B BUE TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcsi. TeMaTudecKkue KOMIUIEKTHI
nabopaTopHOro O00OPYIOBaHUSL JOJDKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITU(POBBIX JabopaTopuil.

OCHOBHBIMH HEJIIMU U3YUeHHs GU3UKH B 00IIIeM 00pa30BaHUHU SBIISIOTCS:

e (opmupoBaHHe uWHTEpeca M CTPEMIJICHHSI OOYYaIOIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTUE WX HHTEJUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTara H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUS C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUN W HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poyu (PUMKH NI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenue HTUX 1enel obecrmeunBaeTcs pelieHueM CIIeIYIoNUX 3a7ad B

MpoIecce U3yueHus Kypca (PM3UKM Ha YPOBHE CpPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o01mux buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsX, BKJIIOYas MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, D3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUH NPUMEHITh TEOPETHUUYECKUE 3HAHUSA IS
oObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs pPa3IMYHbIX 3aJad C SBHO 3aJaHHOM
¢usznueckol Monenbio, 3ajay, MOAPa3yMEBAIOLUIUX CaMOCTOSITEIbHOE
co3gaHue puU3NUeCKOd MOJEINH, aJIEKBAaTHON yCIIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3MYECKHX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHUS HA OKPY>KAIOILYIO
cpeay;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(OopMmaIuu,
OTIpeJIEICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

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

Ha wmsyuenne ¢usuku (0a30BbIi YpOBEHB) Ha ypPOBHE CPEIHETO OOIIEro

obpazoBanus orBoauTcs B 10 kimacce — 102 gaca (3 gaca B HEJeIo).

[Ipennaraemsplii B mporpamMme Mo (QU3MKE TNepedeHb JabopaTopHBIX WU

NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OpAaTOPHBIX PAOOT W ONBITOB C YYETOM WHIUBUIYAJIbHBIX
0COOCHHOCTEH 00yYJarOIIUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 NTO3HAHUA

®usnka — Hayka o mpupone. HayuHble MeTONBI MO3HAHMS OKPYKAIOIIETO
mupa. Ponb JKcnepuMeHTa ©W TEOpUM B IMPOLECCE IO3HAHUS IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (pU3MYECKUX SIBIEHUH M MpolieccoB. HayuyHble rumoresbl.
duznyeckue 3aKOHbl U TeOpuH. ['paHUIbBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOpMUPOBAHMU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBmkeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTH) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HAa OCH CHUCTEMBbI KOOpJMHAT.
CiioxeHue nepeMenieHnil U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U TEpeMEIICHU
MaTepraibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuentHoe  nBwkeHue. JIBMKEHME  MaTepualbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u wacrora obpamenus. LleHTpocTpemMuTensHOE YyCKOpEHHE.

TexHHuecKkne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JIBU>KEHUE CHAPSI0B, LICNIHBIE U PEMEHHBIE IIEpEIadH.

Jlemoncmpayuu

Mogenbp cucTeMsbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaOntonenne nBukeHHsI Tena, OPOIIEHHOTO MOJ YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus: CBOOOJHOrO MaieHHUs.

Hanpasnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HEpaBHOMEPHOTO ABHXKEHUS C LIEJbIO OMPEICICHUS MTHOBEHHOMN
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NyTSIMH, MPONICHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYJIIO.

N3ydenune nBUXKEHMS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus tena, OpOImeHHOro TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTH  l'ammues.  IlepBbii 3axkoH  HeroToHa.
NHueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HproToHa
JUIsl MaTepuaabHON TOuku. TpeTuil 3akoH Hbl0TOHA /1J1s1 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectu. IlepBas KocMmuyeckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenust (mokosi, CKoiabkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHusa nokos. Koadduuuent tpenus.
Cuiia conpoTUBIIEHUS NPU IBHXKEHUU Teja B KUIKOCTU WUJIU rase.

[TocTynarenpHO€ M BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT cCuibl OTHOCUTEIBHO OcCH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: IOAIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

YcnoBus paBHOBeCHS TBEPAOro Tena. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE U
pe3uHOBOM 00pasile, OT ux AedopMalum.

HUccnenoBanue ycinoBUM pPaBHOBECHUS TBEPAOIO TEla, HMEIOLIETO OCh
BpaICHUSI.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepHAIbHBIX TOYEK.
NMmynbe cuiabl U M3MEHEHHE MMITYyJibca Tella. 3aKOH COXpPaHEHMsI HMITYJbCa.
PeakTuBHOE NBUKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunetnueckast sHeprusi MarepuaibHOW TO4YkH. Teopema 00 H3MEHEHUH
KMHETUYECKON YHEPTHH.

[ToTenuuanpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
neopMupoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMW3H
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUANIBHBIX CHUJ C M3MEHEHHEM MEXaHWYeCKOW SHEPruu CHUCTEMBbI Tell.
3aK0H COXpaHCHHS MEXaHUYECKOW YHEPTHUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOJAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro ynaapa ¢ MOMOIIBIO JIBYX OIWHAKOBBIX
HUTSHBIX MasATHUKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW SHEPrUH
T€Ja Ha PUMEPE PACTIKEHUS PE3UHOBOTO KIYyTa.

Pa3znen 3. MoJsekyisipHasi pU3HUKa U TEPMOJANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKCHHUS W
B3aMMOJICVCTBUSA YacCTHI[ BemlecTBA. MoJenu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPIIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIIECTBA HA OCHOBE ITUX MoJjiesie. Macca u
pasmepsl MoJiekyin. KonnuectBo BemecTBa. [loctosauas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. lllkana Temmneparyp
Llenbcus.



Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIIOTHash TeMmmepaTypa Kak Mmepa
CpEeIHEM KUHETHYECKOW DHEPIUM TEIUIOBOrO JABMXKEHMS dvacTtull rasa. [llkana
temrieparyp KenbBuHa. 1'a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—KitaneipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BenlecTBa. ['paduueckoe mnpeacTaBIeHUE H30IMPOLIECCOB: H30TEpPMa, H30X0pa,
uzobapa.

TexHuueckue YyCTpOHMCTBA W IMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnpiThl 0 MU PYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CyIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AaBICHUS ra3a Ha CTEHKHU COCy/ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHamuKu

TepmoauHamuueckass cucremMa. BHYTpEeHHsII SHEPrUs TEPMOJUHAMUYECKOU
CUCTEMBI U crioco0bl e€ u3meHenus. KonnyecTBo TeminoTel u pabora. BuyTpenHss
JHEprus  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIIOTHI IpU Teuionepeaaye.

[lonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I paduueckas
UHTEpIpeTanus padoThl raza.

BTtopoii 3akon Tepmonunamuk. HeoOpatumocTs IpoLeccoB B MPUPO/IE.

TertoBele  MamumHbl.  [IpyHOMIBIL  OEWCTBUSA — TEMJIOBBIX — MAIIHWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KoaddummeHt mone3Horo
nercTBus TerioBor MamwuHbl. [ukn Kapuo m ero kod3¢g@uiieHT IM0Jae3HOTO
JNEeUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOPHEPTETUKH.



TexHuuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHET0 CrOpaHusi, OLITOBOM XOJIOJUIBHUK, KOHIUIITUOHED.

Jlemoncmpayuu

N3meneHne BHyTpeHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOku M3 OyTBUIKK TOJ JCHUCTBHEM CXATOTO BO31yXa, HarpeBaHue sdupa B
JaTyHHOH TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALH).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTypbl) Tejla MpH TeIuionepeaaye.

OnpiIT 1Mo ananabaTHOMY pACHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEISI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenpHON TEIUIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwjecmea. Pazoevle nepexoonl

[TapooOpazoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HackimeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. llnaBienue wu
KpUCTaJu3anus. Y nenpHas Tersiora riasieHus. Cyonumanms.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuyeckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH IMOJYYEHUSI COBPEMEHHBIX MaTepuajoB, B
TOM YHCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaGnronenune HarpeBaHus U MIaBiIeHUS KPUCTAUIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. JieKTpoAHHAMHUKA
Tema 1. dnexkmpocmamuka
OnekTpu3auus Ted. OJEKTpUYecKuid 3apsan. J(Ba BHIAa 3IIEKTPUYECKUX
3apsiioB. [IpOBOJHUKYM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPaHEHUS
3JIEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHbli 37EKTPUUECKUIN 3apsl.
Onektpuueckoe mnoisie. Hanpsxk€HHOCTh  3nekTpudeckoro mnoiist. [IpuHuumn



CYIEPHO3ULUU DIIEKTPUUYECKUX IT0JIeU. JIMHUM HANPsKEHHOCTU DIIEKTPUYECKOTO
TTOJISL.

Pabora cun  snmekrpocratuueckoro  moig.  llotenmuman.  PasHocTb
NOTECHIMANOB. [IpOBONHUMKM W JOUINEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpuyeckas MpOHUIIAEMOCTD.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOPA.

TexHUUecKHe YCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTaTUUECKas 3alluTa, 3a3eMJIEHHE HIIEKTPOINpPUOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3auMopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyecKas 3aluTa.

JIMPNEKTPUKH B DJIEKTPOCTATUIECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCaTopa OT IUIOLIAIu
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUIIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne a1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 3nekmpuyeckuit mok. Toxu é paznuunwlx cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYILIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa 1EeTu.

DNEKTPUYECKOE COMPOTUBJIIECHUE. Y AEIbHOE CONMPOTHUBIEHUE BEILECTBA.
[TocnenoBaTrenpHOE, MapauIEIbBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

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

DNEKTPOJBWKYIAA CHJIA U BHYTPEHHEE COMPOTHBIEHUE HCTOYHUKA TOKA.
3akoH OMa i1 MOJHOM (3aMKHYTOM) 3ieKTpruueckoil renu. KopoTkoe 3ambIkaHue.

DONEKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIABIX  METANIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIpPOBOJUMOCTb.

DNeKTpUUecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJAUMOCTD
noyiyrpoBoAHUKOB. CBolicTBa p—N-nepexona. [lonynpoBoJHUKOBEIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIMTOB.
DIIEKTPONIUTAYECKAs TUCCOUUALMUA. DIEKTPOIIN3.



DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSTENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Tma3ma.

TexHudyeckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMIepMeTp,
BOJILTMETP, pEOCTaT, HUCTOUYHUKUA TOKA, »dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIA/IN TONEPEYHOI0 CEYEHUS U MaTepHaia.

CMmeniaHHOE COeIMHEHHE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHHe HSIEKTpOABMXKYIIEH cuibl. KopoTkoe 3amblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIlEHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCUMOCTH COMTPOTUBIICHUS METAJIIIOB OT TEMIIEPATYPBHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6nronenue snekrpoinusa.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kilacce OCYIIECTBISIETCS C
y4€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMH MaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpadyu U TEXHOJOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, HAy4YHbI (akT, rumores3a, ¢u3nyueckas BeIWYMHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPAaBHECHMI, JHMHEWHas (QYyHKIHS,
napabosna, runep6oina, ux rpa@uKkd U CBONCTBA, TPUTOHOMETpUUYECKHUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonozusn: Mmexannyeckoe NBWKEHUE B JKHBOW Tpupoxae, Auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHW3MOB (BHJBI TEIJIONEpPEaur, TETUIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B 'KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJSIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs THCCOLMALIMS,
rajbBaHUKa.

l'eoepacghus: BIaXXHOCTb BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET U Jpyrue), ABUTATE]b BHYTPEHHEIO
cropaHusi, naposasi TypOHHa, OBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajIOB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHATrPEBATEIbHBIE npuOopHl,
AEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBaHUKA.



IINTAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTH JOCTHUKEHUE CIEAYIOIIUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3YyIbTATHI OCBOCHUSI yUeOHOTo npeaMera « Ou3nKay JOJIKHBI
OTpa)kaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEM TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHX  yOEXICHUH, COOTBETCTBYIOUIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE peal3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEILHOU I€STEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YUaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX EHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIBHOCTh B MHTEpECAX TI'PAXKIAHCKOTO
o01I1ecTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aUMOJIECTBOBATh C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOMN NEATEIBHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM IrPa)1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;

4) 3¢TeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K pa3IMyHbIM cdepaMm npodecCuoHaIbHOU AESTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccun 1 peanru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
bU3UKHM Ha TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4YeCKOro0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYyJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIEHUE JEUCTBUM B OKPYKAIOIIEN CPEZIE HA OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJOIMYECKOW HampaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo (PU3UKeE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (U3MKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiicTBHSA
ba3oBble Jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBATh W aKTyalH3UpOBaTh  MpoOJeMmy,
paccMaTrpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTIATh IETH JEATSIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTCPUU HX
TOCTH)KCHUS;
BBISIBJISITh  3aKOHOMEPHOCTH MW TMPOTHBOPEYHS B  paccMaTpPUBAEMBIX
(bU3HUECKHUX SBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaln3a UMEIOIUXCS
MaTePHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TTOCICICTBHUI NESITEIbHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSIX  PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBare/ibCKue AeiCTBUA:
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMH M METOJIAMH
bu3nYeCcCKON HAYKH;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00s1acTU (DU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY TOUCKY
METOJIOB peIICHHs 3a1ad (U3NYECKOTO COJCp)KAHUS, MPUMEHEHHUIO Pa3IHMYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpPETAllMU, NPEeoOpa3OBaHUI0O M TPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX
CUTYallUsIX, B TOM YHCJIE IPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JAaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyallU3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAaXOIWUTh apTyMEHTBI NJs JIOKa3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pCEHIeHHWs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTEILHOCTH, B TOM YHCJIC IPU U3yYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTH 3HAHUS 1O (U3UKE B MPAKTHYECKYI 00JacTh
KHU3HEACSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUrHHAIBHBIE TOXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOINE albTEPHATUBHbBIC PELICHMUS.

PabGora ¢ ungopmaumeii:

BJIQJIETh HABBIKAMU MOJy4YEHUS MHPOpMAIUKU (PU3MUECKOTO COAEp)KAaHUS U3
UCTOYHHMKOB pa3HbIX THUIIOB, CAaMOCTOSTEIbHO OCYIIECTBISATh IIOWCK, aHaJM3,
CUCTEMAaTU3alMI0 M UHTEpIpeTalni0o MHPOPMalUU pa3IMYHBIX BHUIOB U (opm
IpEeCTaBIICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMALINH;

UCMOJb30BaTh  CpPEACTBA HMH(POPMALMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX U OPraHU3AlIMOHHBIX
3aja4 ¢ COOMIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, pPECcypcocOEepeXeHHs, IMpPaBOBBIX U  ITHYECKUX HOPM, HOPM
UH(GOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3Ha4YeHHUs1 UH()OPMALIUU U 1IeJIeBOI ayIMTOPUH, BEIOHpasi ONTUMAJIbHYIO
(dopmy mpencTaBiIeHHs U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUSA:
OCYILECTBIISITh  OOILlEHHE Ha ypokax (U3MKM U BO BHE-YpPOUHOU
NEATEIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QJIMKTHBIX CUTyallUd M CcMAr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C MUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHUCTBUNA C YYETOM OOIIUX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOr'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAVMHUPOBATh JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH ILIAH JIEUCTBUM,
pacupenensTh poid ¢ Y4ETOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pPe3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

[pejjaraTb HOBBIE IPOEKTHI, OLCHUBATh MWJAEH C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYalIUSIX, TPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryjsiTuBHBIC YHHBepcaJibHbIe YUeOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISATh MO3HABATENBHYIO JIESITENIbHOCTh B 00JacTH
GU3MKH W aCTPOHOMHH, BBISABISATH MPOOJEMBI, CTaBUTh U (OPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUTAH PEIICHUs PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUIaH BBIMOJTHEHUS MTPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JIaBaTh OILICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4€OHOTO TTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JSPYIUIUA B 001aCTH
(U3HUKH, TOCTOSTHHO TOBBIIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, YMOIIMOHAIbHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B NESITEIHbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEPINAEMbIX JICUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX pPE3yJIbTAaTOB W
OCHOBAHUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKH CUTYAaIlMH, BHIOOpAa BEPHOTO
pEIICHHSI;

YMETh OIICHMBATh PHUCKHM W CBOCBPEMCHHO MPUHUMATh PEIICHUS [0 HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJbTaToOB
NeSATEITHHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJbTaToB
NESATEBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce nOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe 71 YPOBHS cpeaHero oOmero oOpa3oBaHUs y O0O0YyYaromMUXCS
COBEPIIEHCTBYETCS OMOIMOHATLHBIH WHTCIJIEKT, TIPEIITOTaratoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TTIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHME, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATLHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HCXONS W3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSIHHE
IPYTUX, YYUTBIBATH €ro TPH OCYLIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C APYTUMH JIFOJIbMHU, 3a00TUTHCS, TIPOSIBIISATH MHTEPEC U pa3peiiaTh KOHMOIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YpOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh HA MPHUMEpPAX pPOJIb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOW KApPTUHBI MHUpPAa, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B TPAKTUUECKON AEATETbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIBI TPUMEHECHHS W3YUYEHHBIX (PU3NUECKUX MOJICICH:
MarepualibHasi TOYKa, HHEpIMajibHas CUCTeMa OTCUETa, Aa0COMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUYECKUI 3aps]l IPU pelIeHUU (PU3NUECKUX 3a]1ay;



pacro3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJSIPHO-KUHETUUECKON TEOpUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAVMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE TeJl, JBWKEHHE [0 OKPYXKHOCTH, HWHEpIHUS,
B3auMozeicTBue Ten, nuddysus, OpOyHOBCKOE IBUKEHHUE, CTPOCHHUE >KUJIKOCTEH
U TBEPJBIX TEJ, U3MEHEHHE 00bEMA TeJI IPU HarpeBaHUM (OXJIaXKICHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAJIU3AIUS, KUIIEHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXIy MapamMeTpaMud COCTOSIHUSI Ta3a B  H30IpOIEccax,
AIEKTpU3AIUs TeJl, B3aUMOJICHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, MCMONB3YysS (U3UYECKHE BEIUYWHBI:
KOOpJIMHATa, MyTh, IEpPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CuJa,
UMITYJIbC Te€Ja, KMHETHYEeCKasl YHEPTUsi, MOTCHI[MAIbHAS DHEPrys, MeXaHUYeCcKasl
paboTa, MexaHWYECKas MOIIHOCTh;, IPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCHOJBb3YEMbIX BEJIMYMH, MX OOO3HAUCHUS] W EIUHUIIHI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO0 BEIUUYUHY C JIPYTHUMHU
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Ys (U3MUECKHEe BETUYHMHBI: JIaBIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasl SHEPrusi XaOTHUYECKOTO JABUIKEHUSI MOJIEKYJI, CPeIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI SHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIeWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKUM CMBICI HCIOJNB3YyeMbIX BEJIMYMH, UX
000O3HAaUeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONIUE JAHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMH BEIIMYUHAM;

OMUCHIBATh U3yUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKHe BEITUUMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS,, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
OpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHWS W EIWHUIIBI, YKa3bIBaTh (DOPMYJIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3MUYECKYIO BEJIMUUHY C IPYTUMH BEIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIIBL 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpAHEHUsS MEXAaHMYECKON OSHEpPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
OPUHIUIT CYNEPHO3UIMU CWJI, MPUHIMI PABHOIMpPABUS WHEPUHUATIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHMS BEILIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JABUKEHHS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pasinyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MaTEeMaTHYECKOE BBIpaXKEHWE W YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHHYECKUX YCTPOUCTB; Pa3IHuaTh yCIOBUS WX 0€30MAaCHOTO WCIOJIL30BAHUS B
IIOBCEIHEBHOM >KHU3HHU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (U3HYECKUX SBICHUH U
IIPOIIECCOB C HCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTth mpoOJeMy/3agady M TUNOTE3y Y4eOHOro OSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEUIONKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT |
(bOopMyIMpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBCHHBIC U3MEPCHUS (PU3HUECKUX BEITUYHH, TIPH
ATOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO HM3MEPEHHUS M HCIOJIb30BAaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAy  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(GuKCHpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BHIBOJIBI IO Pe3yiIbTaTaM HCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOr0 TpyAa MPH MPOBEACHUH HCCIEIOBaHUN B
paMKax y4eOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIEOBATENIbCKON U MPOEKTHOU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpaTOpHOTro
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3a]a4H
BBIOMPATh (U3UYECKYIO MOJICNIb, BBIICIATh (U3UUCCKUE BEIUYUHBI U (HOPMYIIHI,
HeoOXonuMble NIl €€ pelleHUs, MPOBOAUTH PACUETHl U OLICHUBATh PEATBHOCTD
MOJTy4€HHOT'0 3HAYeHUS (PU3UYECKON BETUUMHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXJCHHM C OMOpOoW Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKUe SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJOTUU NJISl TIOUCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAIINH
U TIpeJICTaBlieHUs] Y4eOHON M HAyYHO-TIOMYJISIPHOU WH(OpMAIUH, TOTyYCHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTYIaeMYH0 HH(POPMAIIHIO;

IPUBOUTH MPUMEPHI BKIAJa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXAIOIMIETO MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCETHEBHOU >KU3HU
JUTsE o0ecriedeHus: 0€30MaCHOCTH MPU OOpaIeHNUH ¢ TPUOOpPaMH M TEXHUYECKUMH



YCTPOUCTBaMHU, JJIi COXPAHEHHUSI 3[I0POBbSI U COOJIIOJICHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYyINE C BBHIIOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh pabOTy TPYIIbI, palUMOHATBHO pPACHpPEAessiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESTEIBHOCTh B HECTAHJIAPTHBIX CUTYalMsSIX, aICKBAaTHO OLICHUBATH
BKJIaJl KQXJ0TO U3 YYACTHUKOB T'PYIIIBI B PEIIEHUE pacCMaTpUBAeMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchbl
Pa3gen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2 https://m.edso0.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka 10 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia 12 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 11 1 1 httos://m.edsoo.ru/7FALbF72
Uroro no pazueny 33
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU 26 1 bubnuoreka [IOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 8 bubnuorexa [IOK
' @da30BbIe IEPEXOJIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

34

Pasnea 4. QJJIEKTPOINHAMUKA

bubmmoreka [{OK
4.1 14
UICKTPOCTATHKA https://m.edsoo0.ru/7f41bf72
49 [TocTostHHBIN 2NEeKTpUYECKUN TOK. TOKHU B 17 bubnuorexa [JOK
' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 31
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INOYPOYHOE INVIAHUPOBAHMUE
10 KJIACC (3 yaca B HejeJ10)

KosmnuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka Konrtpoabubie | IlpakTnueckue Aara wHppoBLIe
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoThI padoTsbI pecypest
®du3nka — HayKa O MPHUPO/IE.
1 Hayunsie MeT(})lllI)I HO?lj)HapHI/IH 1 09 bubmorera [JOK
https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIET0 MUpPa
Ponb u mecTo pusnku B

5 (hopMUPOBaHUHN COBPEMEHHON 1 09 bubnuorexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IESITEIBbHOCTH JIIOICH
Mexannueckoe IBUKEHHUE.

3 OTHOCUTENBHOCTh MEXAaHUUECKOI'O 1 09 bubmuoreka [JOK
nBrokeHusd. [lepemenenne, CKOpocTb, https://m.edsoo.ru/ff0c3508
yCKOpEHUE

4 Pemrenue 3amay mo reme 1 09
«OTHOCUTENBHOCTD JIBUKEHUS

5 PaBHOMEpHOE MpSAMOJIMHEHHOE 1 09 bubnnoreka [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c3620
Pemrenne 3agau o reme: «

6 PaBHOMEpHOE NpAMONIMHENHOE 1 09
JBUKEHUE »

7 PaBHOYCKOpEHHOE MTPAMOJIMHEITHOE 1 09 bubnuorexa [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e

8 Pewrenue 3agau no 1 09




TeMe: «PaBHOYCKOpPEHHOE
HpﬂMOJII/IHef/'IHOG JABMOKCHUC)

CBobonHoe masieHue. Y CKOpeHue
CBOOOHOTO TaICHUS

09

bubmmoreka [{OK
https://m.edsoo.ru/ff0c39cc

10

Pemenne 3agau mo reme «CBobOOIHOE
MagcHue)

09

11

KpuBonnHeliHOE N1BUXKEHNUE.
JIBM>KEeHNE MaTepuaabHON TOYKH 10
OKPY’KHOCTH

09

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3ada

12

Pemenne 3agau o teme «J[Bmxenne
MaTepHaIbHON TOYKH MO OKPYKHOCTH»

09

13

[IpuHnmn otHOCcUTENbHOCTH ["anmnest.
WNuepunanbHble CUCTEMBI OTCYETA.
[TepBriit 3akoH HproToHA

10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

14

Macca tena. Cuna. [Ipuniun
cynepno3uimu cuil. Bropoit 3akox
HprotoHa nis MaTepuanbHON TOYKU

10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

15

Pemrenue 3aga4q mo reMe «3aKOHEI
Hrroronay»

10

16

Pemenue 3agau no reme «Btopoi
3akoH HproTOHA 1J19 MaTepuaibHOU
TOYKI

10

17

Tperuii 3akoH HeroToHa m1st
MaTepUaIbHbIX TOUEK

10

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

18

3akoH BceMHUPHOTO TsroteHus. Cuia
Tsokectu. [lepBast KocMuUecKas
CKOPOCTh

10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

19

Pemenune 3amad mo teme «3aKkoH

10




BCCMUPHOT'O TATOTCHUS

20

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

10

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c3el8

21

Cuna tpenus. KoapduuueHT tperus.
Cuita cOnpOTHBIICHUS TIPU IBUYKEHUU
TeNa B )KUJIKOCTH WU Ta3e

10

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3f76

22

[TocTynarenbHOe U BpamaTeabHOE
JBIKEHUE a0COJIFOTHO TBEPIOTO Tea.
MowmenT cuitsl. I1nedo cunel. YcaoBus
paBHOBECHS TBEPAOTO TeNa

10

bubmmoreka [IOK
https://m.edsoo.ru/ff0c41a6

23

Pemmenue 3amaq mo reMe «. Y CJIOBHUA
paBHOBECHS TBEPIOTO TEIa

10

24

Nmnynbsc MatepralibHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE IBHYKEHHE

10

bu6moreka [IOK
https://m.edsoo.ru/ff0c43d6

25

Pemrenue 3aga4y mo reMe «3aKoH
COXpaHEHUs UMITYJIbCaY

11

26

PaGoTa 1 MOIITHOCTH CHJIBIL.
Kunerndeckast sHEprus MaTepuaibHONR
Touku. Teopema 00 U3MEHEHUHN
KHHETHYECKON SHEPTUU

11

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4502

27

Pemtenue 3amay no reme «Padora u
MOIIIHOCTD CHJIBI»

11

28

[ToTeHunanpHas SHEprus.
[TorennuanpHas SHEPrUs yIpyro
ne(GopMUpPOBaHHON MPY>KUHBI.
[TorennuanbHas SHEprus Tesa BOIU3U

11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc461a




MMOBEPXHOCTU 3eMITH

29

Pemenue 3agau no reme
«[loTeHInabHAs SHEPTHUS YIPYTO
ne(pOPMUPOBAHHON TIPYKHHBD

11

30

[loTeHunanpHble U HEMOTEHIUAIbHbIE
cuiibl. CBsi3b pabOThI
HENOTEHLUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpPaHECHUSI MEXaHMYECKOU
SHEpPruun

11

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

31

Pemmenue 3aga4d mo reMe «3aKkoH
COXpaHeHI/ISI MGX&HI/I‘—IGCKOﬁ 3Hepr1/n/1»

11

32

JlabopatopHas pabora «lVccnenoBanue
CBSI3U PaOOTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKOH SHEPTHH Tella Ha
MIPUMEpE PACTSHKCHUSI PE3HHOBOTO
KIyTay»

11

33

Pemrenue 3aga4y mo reMe «3aKoH
COXpaHEHHUsI MEXaHUUYECKOW IHEPT UM

11

34

KoHntpospHas paboTa o Teme
«Kunemaruka. /[luHamuka. 3aKoHbI
COXpaHEHUs B MEXaHHUKE)

11

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

35

OCHOBHBIE TIOJ0KEHUS MOJIEKYJIISIPHO-
KHHETHUYECKOU Teopuu. bpoyHoBCcKoe
npxenue. Auddyszus

11

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

36

Xapakrep JBMKEHUS U
B3aUMO/JICHICTBUS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3os, KXUAKOCTEN U

12

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0




TBEPIBIX TEN

Macca monekyn. Konuuecto

bub6mmorexa [{OK

37 BemiectBa. [locrosinnas ABoraapo 12 https://m.edsoo.ru/ffOc7ae0
38 Pemenue 3amau no reme «Macca 12 bub6mmorexa [{OK
MoJiekyJ1. KoimuecTBo BemecTBa» https://m.edsoo.ru/ff0c7ae0
TennoBoe paBHoBecue. Temreparypa u
39 ed H3Mepelfne. [Ikana TeMnepZTy;p 12 bubmorexa HOK
https://m.edsoo.ru/ff0c7ae0
Henscus
40 Wpeanwsusriii taz B MKT. OcHOBHOE 12 bu6moreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
41 Pemenne 3amau mo reme «OCHOBHOE 1
ypaBHeHne MKT»
AOcoioTHas TemIepaTrypa Kak Mmepa
42 CcpeaHel KUHETUYECKON SHEPIUun 1 bubnuoreka [JOK
JIBH>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
43 Pemenue 3agau no reme «YpaBHEHHUE 1
MenneneeBa-Kianeiipona
44 3akoH /lanbToHa. ['a30BBIC 3aKOHBI 12
Pemenue 3agau no teme «I'a3oBbie
45 12
3aKOHbBD»
JlaGopaTopHas padora «lccnenoBanue
46 3aBUCUMOCTHU MEXIY NapameTpamMmu 12
COCTOSIHHS Pa3peKEHHOIr0 razay
47 N3onpoueccel B uAcaIbHOM ra3e u ux o1 bu6mmoreka [JOK
rpaduueckoe mpeacTaBIeHne https://m.edso0.ru/ff0c570e
48 Pemenue 3agau mo reme o1

«I/I3onpoueccm B NACAJIbBHOM ra3€ M ux




rpaduueckoe mpeacTaBIcHUE

BnyTtpennss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
croco0Osb! €€ n3menenns. Koanuectso

bubmmorexa [{OK

49 TETJIOTH U paboTa. BHyTpeHHss o1 https://m.edso0.ru/ff0c5952
SHEPTUs OJTHOATOMHOT'O UJICATTHHOTO
rasa
bubmmoreka [{OK
S0 BHagr Tennonepesam o1 https://m.edsoo.ru/ff0c5c36
VenpHast TEII0EMKOCTH BEIIIECTBA.
o1 KonuuecTBo TennoTsl npu 01 bubmorera [JOK
. https://m.edso0.ru/ff0c5c36
Teronepenavye. AnnadaTHbIN Tpoiece
Pemenue 3agay nmo reMme «KonnyecTtBo
52 TEIJIOTHI TIPH TeIUTONepeaye. 01
AnabaTHBIN MPOIECC)»
53 [TepBrlil 3aKOH TEPMOAMHAMUKHU U €T0 o1 bubnunoreka [JOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc
Pemenue 3anau no reme «llepBbrit
54 3aKOH TEPMOJMHAMUKH U €TO 01
MIPUMEHEHHE K U30TIPOIIeccCaM»
HeobOparumocTs mporieccoB B
55 npupojie. Bropoii 3akoH 01 bubmorexa LOK
https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
56 [Ipunnun neiictus u K111 renooit o1 bu6mmoreka [JOK
MAIIIHBI https://m.edsoo.ru/ff0c600a
57 Pemenue 3agau mo teme «KITJ] o1
TEIJIOBOM MaIlIMHbBD»
58 Huxn Kapuo u ero KIT[ 02




Pemenue 3anau no reme «I{ukn Kapno

59 02
u ero KITI»
DKOJIOTUIECKHE MPOOIIEMBI
60 P 02
TETUIODHEPTCTHKHU
61 Oo6o06matomuii ypok «MoJeKysipHast 02 bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKH https://m.edso0.ru/ff0c6938
Kontponbnas padota o teme
62 <<M0erK TSt HESI ¢uznka. OCHOBBI 02 bubmorexa HOK
YIIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMHUKI)
63 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. 02 bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
64 Pemrenue 3agad mo reme 02
«ITapoobpazoBaHue U KOHACHCAIUS.»
AGCOIIOTHAs U OTHOCUTEIbHAS
65 BJIQXKHOCTh BO3ayxa. HachlmeHHbIi 02 bubmorera [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
Pemtenue 3amay no reMe «AOCOrOTHAS
66 Y OTHOCHUTEJIbHAS BJIQXKHOCTh BO3/IyXa. 02
Hacsimennsiit nap»
Teépnoe Teno. Kpucramnmueckue u
67 amopdHbIe Tesa. AHU30TPOITHS 02 bubnnoreka [JOK
CBOMCTB KpucTasuioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiybl. COBpeMEHHbIE MaTepUaITbI
[1naBneHue U KpUCTATUTA3AIIHSL.
68 V aenpHas TEIIoTa MIaBJIEHUS 02 Bubmzorexa LIOK
' https://m.edso0.ru/ff0c6708
Cybnumarus
bubnmoreka [JOK
69 YpaBHEeHHE TEIIOBOTO OamaHca 02 1

https://m.edsoo.ru/ff0c6820




70

Perienue 3a1a4 o reme «YpaBHEHHE
TEILIOBOTrO OaJIaHCay

03

71

Onexrpuszanys Ten. JNeKTPUIECKUN
3apsan. JIBa BU1a 2IIEKTPUYECKUX
3aps0B

03

bub6mmorexa [{OK
https://m.edsoo.ru/ffOc6bcc

72

[IpoBOAHMKH, TUITIEKTPUKH U
MOJTYTIPOBOIHUKHU. 3aKOH COXPAHECHUS
ANIEKTPUYECKOTO 3apsia

03

bubmmoreka [{OK
https://m.edsoo.ru/ffOc6bcc

73

B3anmopeiictue 3apsa0B. 3aKkoH
Kynona. Toueunslii 31eKTpUUIeCKU
3apsg

03

bu6moreka [IOK
https://m.edsoo.ru/ffOc6ced

74

Pemrenue 3aga4d mo reMe «3aKkoH
Kynona»

03

75

Hanpsisk€HHOCTB 3IEKTPUYECKOrO
nosst. [IpuHnmn cynepnosunuun
3JIEKTpUUYECKuX nosiei. Jlunuu
HaNPsHKEHHOCTH

03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

76

Pemrenue 3agau mo reme
«HanpspkEHHOCTD 3JIEKTPUYECKOTO
TOJISD)

03

77

PaboTa cuit 31eKTpoCcTaTHUecKOro
nond. Ilorennuan. PazHocTts
MOTEHIIUAJIOB

03

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6f00

78

Pemenne 3ama4d mo Teme «PaboTa cun
QJICKTPOCTATHUYCCKOT'O T1O0JIA.
IToTenuman. Pa3HOCTh MOTEHIIMATIOBY

03

79

HpOBO,Z[HI/IKI/I " JUSJICKTPUKU B
QJICKTPOCTATHYCCKOM IT0JIC.

03

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018




I[I/IBHCKTpI/I‘-ICCKaH IMPOHUIIACMOCTb

80

OnexTpoémkocTs. Konnencarop

03

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c7126

81

Pemenue 3a1au mo reme
«INEKTPOEMKOCTH KOHIACHCATOPA

04

82

DNEeKTPOEMKOCTH TIJIOCKOTO
KOH/IEHCAaTOpa. DHEePrust 3apsHKEHHOTO
KOHJIeHCaTopa

04

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

83

JlabopatopHas padora "M3mepenue
JNEKTPOEMKOCTH KOHAEHcaTopa"

04

84

[IpuHIHN NENCTBHS U IPUMEHEHHE
KOHJIEHCAaTOPOB, KOMMMPOBAIILHOTO
amnmnapara, CTpyMHOr O IIpUHTEpA.
DJIEKTpOCTaTUYECKAas 3alluTa.
3a3eMJIeHHE HIIEKTPONPUOOPOB

04

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

85

DIJIEKTPUYECKUI TOK, YCIOBHUS €T0O
cymiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuina Toka. Hanpspkenue.
Conporusnenue. 3akon Oma jyist
ydacTKa [enu

04

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

86

Pemenne 3agau no teMe «3axon Oma
JUIS y4acTKa LEn

04

87

ITocnenoBarenbHOE, MapauienbHOE,
CMEIIAHHOE COEUHEHHE
npoBoIHUKOB. JlaGopaTopHas paboTa
«M3ydyeHne cMenaHHOro CoeTMHEeHUs
PE3UCTOPOBY

04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

88

Pemenune 3amad mo teme

04

bu6nmoreka [JOK




«[locnenoBarenbHOE, MapauIeIbHOE,
CMEIIAaHHOE COETNHEHNE
HpOBOI[HI/IKOB))

https://m.edsoo.ru/ffOc7ae0

PaboTa 1 MOUTHOCTH MEKTPHUECKOTO

bubmmorexa [{OK

89 04
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
Pemenue 3agau o teme «Pabora u
bubmmoreka [{OK
90 MOIITHOCTH 3JICKTPHUYECKOTO TOKA. 04
https://m.edsoo.ru/ffOc7ae0
3akon Jlxoymsa-Jlenma»
3axon OMa Jyis MOJIHOM (3aMKHYTOI)
anekTpudeckon nenu. Koporkoe
bu6moreka [IOK
91 3ambikanue. JlaboparopHas padota 04
https://m.edsoo.ru/ffOc7ae0
«3mepenne DJ1C ucTOUYHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS
Pemenue 3aga4g mo reme «3axkoH Oma
92 JUTSI TIOJTHOM (3aMKHYTOM ) 04 bubmorexa HOK
. Y https://m.edsoo.ru/ffOc7ae0
AIEKTPUYECKON LTI
DNeKTpOHHAs! TPOBOAUMOCTh TBEPIBIX
93 METaJIJIOB. 3aBUCUMOCTh 05 bubnmuorexka [JOK
CONIPOTUBJICHUS METAJIJIOB OT https://m.edsoo.ru/ffOc7ae0
Temneparypbl. CBEpXIIPOBOJUMOCTh
94 DNEKTpUUYECKUI TOK B BaKyyMe. 05 bubnuoreka [IOK
CBolicTBa JIEKTPOHHBIX ITy4YKOB https://m.edsoo.ru/ff0c7ae0
[TonmynpoBOAHUKH, UX COOCTBEHHAs U
95 IIpUMECHAst MpoBOAUMOCTh. CBOliCTBA 05 bubnuoreka [IOK
p—~n-nepexozna. I1omynpoBoHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpHI
96 DIEKTPUYECKUM TOK B pPaCTBOpax u 05 bubnmoreka [JOK

paciiiaBax 3JICKTPOJIHUTOB.

https://m.edsoo.ru/ff0c82ba




DNeKTpOoIUTUYECKAs JUCCOIUAITHS.
DNeKTpoIn3

DIEeKTPUYECKUM TOK B ra3ax.

CamMoCTOSTEeIbHBINA U bubmmorexa [{OK

97 . 1 05
HECaMOCTOSTENbHBIN pa3psan. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

98 YCTPOWCTBA U UX ITPAKTUYECKOE 1 05 bubnuorexa [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
6e301acHOCTH

99 O6o0maronuii ypok 1 05 bubnuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas padoTa o Teme

100 «2nekTpocratuka. [locTosTHHBIN 1 05 bubnuoreka [IOK
3JeKTpuuecKuid ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CPEAax»

101 Pe3epBHblit ypok. KonTposibHas 1 05 bubnnoreka [JOK
pabora 1o Teme "INeKTpouHaMHKa" https://m.edsoo.ru/ff0c8c56
PesepBubIit ypok. O600maronuii ypok bubnunoreka [JOK

102 1 05
o TemaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA

» dusuka, 10 kinace/ Msikumes I'.41., Byxosues b.b., Corckuii H.H. non penakuueit [lapdentbeBoit H.A., AkiinonepHoe
obmectBo «M3narensctBO «IlpocBenienue»
®dusuka.3agaunuk. 10-11 kinacc:Ilocobue nns obmeodpazorat.yupexaeHuil/Peimkesud A.I. - 7-e uzganue -

M.:[Ipoda,2008

METOANYECKHUE MATEPHUAJIbBI AJISA YUUTEJA

Kamenenxkuii C.E.,OpexoB B.Il.Meroauka pemnienus 3aaa4 o ¢usuke B cpenneit mkone.-M.:I1pocsemnienue, 1987
Kupuk JI.A.,I'ennenmreitn JI.O.,/lux FO.N.@uzuka 10 k1. Metoandyeckue Matepuansl A1 yuutens.[lon penakiueit
Opnosa B.A.M.:HNnekca,2005

Koposun B.A.,JlemunoBa M.KO.Metoauueckuii cipaBoyHuk yuntens pusukn.- Maemosuna 2003

Caypos HO.A.®u3uka B 11 xn:Mogenu ypokos:KH. mns yuurens.-M.:IIpocsemenne,2005



HUAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET

1.Komnexuus IIOP http://school-collection.edu.ru

2.Komneknus "EcrecTBeHHOHay4HbIe SKcniepuMeHThI":Dusuka http://experiment.edu.ru

3.Mup dusuku:pusnueckuit sxcnepumMent http://demo.home.nov.ru

4.Cepsep kadeapsl ooiei puzuku Gusdaxka MI'Y:pusndeckuii mpakTHKyMm u gemonctparmu http://genphys.msu.ru

5.@usuka B anumanusx.http://physics.nad.ru

6.BupTyanbHbIil MeTOAMYECKHH KaOMHET yunTess Gu3nku u actpoHomuu http://www.gomulina.orc.ru

7.Knaccuas ¢usuka:cairt yuntens pusuku E.A.bangunoiihttp://class-fizika.narod.ru
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