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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yiabTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUN MporpaMmsl, mnpeacraBieHHbIX B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHTAHHS H
KOHLIETILIUUA TIpernojiaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim ®PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTh PEATU3AlNKU MEKIPEIMETHBIX
CBs3€l (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3YYEHHsS (PU3HKM HA YPOBHE CPEIHEro OOLIEro
o0Opa30oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. [IkoapHbIN Kypc GU3HKK — cHCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME UM AKTHBHOE
npuMeHeHue  (QU3MYECKUX 3HAHUM  OMpEAeNaeT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydaronuxcs, B (opMuUpoBaHHE YMEHUU MPUMEHSTH
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKPYr (¢u3MyecKux Teopuil. BenmymwmMm B Kypce sBIsieTCs
dbopMupOBaHUE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOmIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX IPUIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX MPEACTaBICHUSAX O MPUPOAE, TIpaHMIAX
NPUMEHUMOCTH TEOpPUHM, MJId OIKCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIa0OpaTOpHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM MepedyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJII KOHTPOJS M  OLIEHKH, OCYIIECTBIISIETCS YYaCTHHUKaAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus Kkabunera ¢Qusuku. Ilpm »s>TOM oOecreunBaercs OBJIAACHHE
OOyYaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENSETCA PEUICHUI0 PAcYETHBIX M KAue€CTBEHHBIX
3anay. Ilpu 3TOM Ay pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 337aud C SIBHO
3aJJaHHOW (PU3NUECKON MOJENBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYEHHBIE 3aKOHbBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3



pa3HbIX pa3naenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3UYECKON MOAENU Mg CUTyalluu MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3MKWA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMKHO OBITH
HEO0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
7a00paTopHOTO O00OPY/IOBaHUS JOJKHBI OBITh TMOCTPOSHBI Ha KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca W CTpEeMJICHUS OOYYAIONIMXCS K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHUSI KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX Lene oOecrednBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPeTHETO O0IIero o0pa3oBaHus:

e TMpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,



MOJICKYJIIPHYIO  (PH3UKY, JIEKTPOIMHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUA B TPUPOAC H JUISl TPUHATHS
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs] pa3IHYHbIX 3a7ad C SIBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHUSI TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu HHGOpMaINH,
OTIpEeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEJ0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE MEpeueHb Ja0opaTOpHBIX U
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT JTa0OPaTOPHBIX pPabOT U OMBITOB C YYETOM WMHIUBHUIYaJTbHBIX
0COOEHHOCTEM oOy4Jaronmxcs



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

dusnka — HayKka o npupoje. Haydnsle METOIbI TO3HAHUS OKPYXKAIOIIEr0o MUPA.
Ponp 3kcnepumeHTa M TEOPUM B IIPOLIECCE IMO3HAHMS NMPUPOIBI. OJKCIIEPUMEHT B
busuke.

MonenupoBanue (GU3NYECKUX SIBICHUNW W TMpoleccoB. HaydHble THIIOTE3BI.
®dusuvecknue 3aKOHbI M TEOpPHH. [paHUIBI MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
IIpyuHIUIT COOTBETCTBHUS.

Pounb 1 MecTo pu3uku B pOpMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpA,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemernienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTh) U
YCKOPEHUE MAaTECPUAIBHOM TOYKH, MX MPOCKIIMU HA OCH CHUCTEMBbI KOOPIWHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMpsIMOJIMHEWHOe JBwkeHue. [paduku
3aBUCUMOCTH  KOOpDAMHAT, CKOPOCTH, YCKOPEHMsS, MYTH U [EPEMELICHUS
MAaTepUaIbHON TOUYKU OT BPEMEHH.

CBobOosHOE TIafieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpusonunenHoe aBrkeHue. J[BHKeHne MATEPUAIIBHON TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM 110 MOJYJK CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEMHAs CKOPOCTH.
ITepuon m wactora ob6parieHus. LleHTpocTpeMUTENIBHOE YCKOPEHHE.

TexHudeckre yCTpOMCTBA U  MPAKTUYECKOE MPUMEHEHHUE: CHUIOMET,
JIBUKEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MIEPEAAYH.

Jlemoncmpayuu

Mogenbs cuctemMbl OTCU€TA, WILIIOCTpAIUS KUHEMATHYECKUX XapaKTePHUCTHK
JBH>KCHUSL.

[IpeobpazoBanuie ABUAKEHUM C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBwxkeHus Teia, OpPOIIEHHOTO TMOA YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUsI.

Hanpasnenue ckopocTu pu ABMKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol



N3ydyeHne HEPABHOMEPHOTO ABMKEHHS C LEIbIO ONPENECICHUS MIHOBEHHOU
CKOPOCTH.

HUccnegoBanne COOTHOMICHHWS MEXAY NYTSIMH, NPOUIACHHBIMU TEJIOM 3a
NOCJIENOBATENbHBIE PABHBIE TMPOMEKYTKM BPEMEHH MPU PaBHOYCKOPEHHOM
JIBW)KEHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBuxeHus Teia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipynuun  orHocurenvbHOcTH  ['ammnes.  IlepBeii 3akoH  HerorToHa.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akon HeroToHa 11st
MaTepuaabHON TOUkHU. Tpernil 3aKkoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BceMupHOTOo TsAroteHus. Cuna tsokectu. [lepBas kocMuuecKast CKOPOCTb.

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

Tpenne. Bunbl Tpenus (1mokosi, ckoibxeHus, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuna TpeHUs CKOJbXEHUS U cuia TpeHus nokos. KosdduuueHt tpeHus.
Cuna conpOTHBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTHU WJIU Tase.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuIbl OTHOCHUTENBHO OCH BpamieHus. Iliedo cunbl. YcioBus
paBHOBECUS TBEPAOTO TEIA.

TexHudeckre YCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHHWE: TOMAIINITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIBKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune nBuxeHust Opycka Mo HaKJIOHHOM MJIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHUJI YNPYTOCTH, BO3HUKAIOIIMX B NPYKUHE WU
PE3MHOBOM 00pa3siie, oT ux Jedopmariuu.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus ¢ mMmexanHuke

Nmnynbc MarepualibHOM TOYKM (Tea), CUCTEMbl MaTepHUaIbHBIX TOYEK.
NmMmnynbe cunbl M M3MEHEHHWE HMMIYyJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCa.
PeakTuBHOE NBUKEHUE.



PabGora crinbl. MOIIIHOCTE CHJIBL.

Kunernyeckass sHeprus MaTepuaqbHOW TOYKd. Teopema 00 H3MEHEHUH
KUHETUYECKOU IHEPTUHU.

[ToTenmansHas sHeprus. [loTeHManbHas 3HEPrust yrupyro neGopMupoBaHHON
npyxuHsbl. [loTeHnManbHas SHEPrUd Teaa BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHmanbHble U HEMOTEHUHATIbHBIE CUIIbl. CBSA3b Pa0OTHI HEMMOTEHIUATBHBIX
CHJI C M3MEHEHHEM MEXaHMYECKOM SHEPrMM CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHWYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[lepexon moTeHLMAIbHON YHEPTUH B KHHETUUECKYIO M OOPATHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyenune aOCONIOTHO HEYNpPYroro yjaapa C IOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEepruu
TE€JIa Ha PUMEPE PACTKEHUS PESUHOBOIO KTy Ta.

Pasznes 3. MousiekyasipHast pU3MKa U TEPMOJUHAMHUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIC TIOJIO)KEHUSI MOJIEKYJSIPHO-KUHETUYECKOW TEOPUM W MX OIMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. [uddys3us. Xapakrep ABMKEHUS U
B3aMMOJEHUCTBUS YaCTHUIl BellecTBa. MoAENnu CTpOCHUS ra30B, )KUIKOCTEW U TBEPABIX
Tel U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u pa3Mepsl
Mozekys. KonndectBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ m3Mmepenue. lllkana temmeparyp
Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM
TEOpUH WJeaTbHOTO Ta3za. AOCOMIOTHAs TeMrepaTrypa Kak Mepa CpeaHeu
KMHETUYECKOM SHEPruu TEIJIOBOTO JABMXeHUs yactuil rasza. Illlkama temmepatyp
KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
JansToHa. M30mpoiecchl B UACATBHOM Ia3e C MOCTOSHHBIM KOJMYECTBOM BEILIECTBA.
['padmyeckoe mpencraBiaeHUe U30MPOLIECCOB: H30TEPMa, U30X0pa, U300apa.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
O6apomerp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BelecTBa, (ororpaduun
MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.



OnbiThl 110 U HY3UN KUAKOCTEN U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopens onbita llTepHa.

OneITsl, JOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mopaenb, WUTIOCTpUpYIOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OneITl, WUIIOCTPUPYIOUIME YpPAaBHEHUE COCTOSHMS HMACAIBHOIO  rasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Ornpenenenue maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE W3MEPEHUM
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY HapaMeTpaMH COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. OcHosvl mepmoOuHamMuKu

TepmoauHamMpueckass cucrteMa. BHYTpEHHsSI SHEprus TEpMOIMHAMHUYECKON
CUCTEMBI U cIocoObl €€ n3MeHeHud. KonmuecTBo TemnoTsl U paboTta. BHyTpeHHss
SHEPrus OJIHOATOMHOTO UJI€ATBHOTO rasa. Bunbt TEIJIONEPEIauHn:
TEIJIONPOBOAHOCTh, KOHBEKLMS, M3JIydEHHUE. YJIelIbHas TEIJIOEMKOCTh BEIIECTBA.
KonndecTBO TEMIOTH IpH TEIIONepeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBbIi 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOAMHAMUKH K H3omporeccaMm. ['papuyeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TernoBbie MamuHbl. [IpuHIMIBL [EeHcTBYS TETUIOBBIX MamivH. [IpeobpazoBanus
SHEPruM B TEIUIOBBIX MamuHax. KoadduimeHt mnosie3HOoro neMcTBUs TEMIOBOU
MamuHbl. [ukn KapHo u ero ko3@@uuueHT noje3Horo AeHCTBUSA. DKOJIOTUYECKHE
pO0JIEMBI TETJIO3HEPTETUKH.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE IMPHUMEHEHHME:  JIBUTaTElb
BHYTPEHHEI0 CropaHus, ObITOBON XOJIOJMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEpPruM Teja MpPU COBEPIICHUH pPaOOThI: BBUIET
npoOKM W3 OYTBHUIKM TIOJl JEUCTBHEM CKAaTOTO BO3IyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALINS).

N3menenune BHyTpeHHEH sHepruu (TeMIiepaTyphbl) Tea Ipu Terionepeaaye.

OnbIT 10 aaAnabaTHOMY PaCIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENsI BHYTPEHHEIO CrOopaHusi, PEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecamnibie cocmoanus eewyecmea. Pazosvie nepexoont



[TapoobOpa3oBanue u koHaeHcanus. Mcmapenne u kurneHue. AOCOTIOTHAS U
OTHOCUTEIIbHASA BIAXHOCTh BO3Ayxa. HacelmeHnHsld mnap. YaenbHas TEIioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHSI OT JaBICHHUS.

Teépnoe temo. Kpucrammmueckue u amopdHble Tena. AHHU3O0TPOIHS CBOMCTB
kpuctamwioB. JKugkue kpuctauibl. CoBpeMeHHble Matepuaibl. IlmaBiaeHue wu
KpUcTayuH3aIys. Y AebHas TerioTa miaBieHus. CyOoaumanus.

VYpaBHeHue TEII0BOTO OanaHca.

TexHn4eckne YCTpOWCTBA W NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJOTHHU IMOJYYEHUS] COBPEMEHHBIX MaTEpUAIIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHMKEHHOM J1aBJICHUHU.

CniocoObl U3MEPEHUS BIIAYKHOCTH.

Habmronenune HarpeBaHus M MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomol

HN3mepenune OTHOCUTENBHON BIIAXKHOCTH BO3AyXa.

Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OnexTpusanus Tell. DIEKTpUUIECKU 3apsal. J(Ba BUAA dJIEKTPUUECKUX 3aPSI0B.
IIpOoBOTHUKH, TUAIEKTPUKH U MOTYIIPOBOJIHHUKHU. 3AKOH COXPAHEHHMS JIEKTPUYECKOIO
3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. TodeuHblil 3IE€KTPUYECKUN 3aps.
Onextpuyeckoe none. Hanpspk€HHOCTh — 3nekTpuyeckoro  noiasd.  [IpuHnwmn
CYHEPHO3ULIUMA DJIEKTPUUECKUX TOJIeH. JIMHMM HanpssKEHHOCTH  DJIEKTPUYECKOTO
T10JIS1.

Pabota cun snekrpoctatuueckoro nojis. [loreHuuan. Pa3HocTs MOTEHIMAIOB.
IIpoBOOHMKM W JHAJIEKTPUKHA B JJIEKTPOCTATHUYECKOM moJie. Jludnexkrpuyeckas
IIPOHULIAEMOCTb.

OnextpoémkocTb. KoHaeHcaTop. OJIEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHUE: DJIEKTPOCKOIL,
AIEKTPOMETP, DJEKTpOCTaTHYecKash 3alluTa, 3a3€MJIEHHE DIIEKTPOIPUOOPOB,
KOHJEHCATOP, KOMMPOBAJIBHBIN aIapar, CTPYWHBIN ITPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NMPUHLMII IEUCTBUS IJIEKTPOMETPA.

BzaumopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.

IIpoBOAHMKH B AIEKTPOCTATUYECKOM IOJIE.



DIIEKTPOCTATUYECKAs 3aLIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTHU IIJIOCKOT0 KOHAEHCATOpa OT IUIOLIAAU TUIACTHH,
PACCTOSHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOpAa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOTO  TOKA.
Ncrounuku Toka. Cuiia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DJIEKTPUYECKOE  CONPOTUBIICHHE. Y EIBHOE CONPOTHUBIICHUE  BEIIECTBA.
ITocnenoBarenbHOE, IapalIEIbHOE, CMELIAHHOE COEIUHEHUE ITPOBOJIHUKOB.

PaGora snexktpuyeckoro Toka. 3akoH JDxoyms—Jlennma.  MourHOCTb
AIEKTPUYECKOTO TOKA.

OJIEKTPOJABMKYIAsi CWJIA W BHYTPEHHEE COIPOTHBIEHUE HCTOYHUKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3JIeKTpuueckoi nenu. KopoTkoe 3aMbIkaHueE.

OnexkTpoHHas IIPOBOJAUMOCTD TBEPIBIX METaJLJIOB. 3aBUCUMOCTh
CONPOTHUBJICHUS METAJLIOB OT Temreparypbl. CBEpXIPOBOJUMOCTb.

DIIEKTPUYECKHAN TOK B BaKyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHHKHY. CoOcTBeHHas U IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBogHUKOB. CBoiicTBa Pp—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

OneKkTpuYecknid TOK B pacTBOpax M pacilaBax  3JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIU3.

DIIEKTPUYECKHAN TOK B Tazax. CaMOCTOSTENBHBIN U HECAMOCTOSTEIbHBIN pa3psl.
Monnus. [1na3zma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: aMIIepMeETp,
BOJITMETP, pPEOCTaT, HWCTOYHUKUA TOKa, OdJIEKTpOHArpeBaTelibHble MpHOOpHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH JHUOJ,
TEPMUCTOPBI U (POTOPEZUCTOPHI, OTYNPOBOJHUKOBBIN IHO], TaIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIPOTUBJIECHUS LWIMHAPUYECKUX TMPOBOAHUKOB OT JUUIMHBI,
IJIOIIA/IA TOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipamoe wu3MepeHue dAEKTpoABWXKyHleH cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTbD TUOAA.



Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yueHne cMEemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne SMeKTpOABMKYIEH CHJIBI MCTOYHHKA TOKA M €r0 BHYTPEHHETO
COMPOTHUBJICHUS.

Hab6nronenue snektponusa.

MexnpeaMeTHble CBSI3H

N3yuenue xypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCyIIECTBIETCS C
Y4€TOM COJEPKATEIBHBIX MEXKIIPEAMETHBIX CBsI3ed € KypcaMd MAaTEeMAaTHKH,
OMOJIOTUH, XUMUH, TreoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (akT, THMoTe3a, (Pu3nyeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YPAaBHEHUM, JTUHEHHas QyHKIIM, mapadoda,
runepOoia, ux rpapuku M CBONCTBA, TPUTOHOMETpHUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI
1 UX MPOCKIIUHA Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonocusn: MexaHnuueckoe ABUKEHHE B KUBOUM mpupojne, nuddysus, ocmoc,
TEIJIO00OMEH >KMBBIX OpPraHU3MOB (BBl TEIUIONEpEauyH, TEIUIOBOE PaBHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B )KUBOUW TIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KUIKOCTEW U Ta30B,
ANEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLMALINS, FalbBaHUKA.

l'eoepagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCIIOJIB30BAHUEM MEXAaHU3MOB, YUET
TPEHUS B TEXHUKE, TOJNTUITHUKH, MCIIOJb30BaHNE 3aKOHA COXPAHCHUS WMITYJIbCA B
TeXHUKE (pakeTa, BOJOMET W APYTHE), ABUTATEIbh BHYTPEHHETO CTOpPAHUsS, TapoBast
TypOuHa, OBITOBOM  XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJOTUU TMOTyUYCHUS
COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCIEC HAHOMATEPUAJIOB, M HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE DJIEKTPONMPHUOOPOB, KCEPOKC, CTPYHHBIM
MIPUHTED, DJICKTPOHATPEBATEIbHBIC TPHUOOPHI, 3JIECKTPOOCBETHTEIBHBIE MPUOOPHI,
raJlbBaHUKA.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI TIPOT'PAMMBI 110
®OU3BUKE HA YPOBHE CPEJJHET'O OBIIET'O OBPA3OBAHUS

OcBoenne yueOHOro mpeamera «@Pu3MKay HA YPOBHE CPEIHETO OOIIETO
oOpa3oBanusi (06a30BbI ypOBEHB) JOHKHO OOECIEUUTH JOCTHUKEHUE CIEIYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIMuHOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHoro mpeamera «Dusukay HOIKHBI
OTpaXaTb TOTOBHOCTb U  CIIOCOOHOCTH  OOYyYaroIUXCs PYKOBOJACTBOBATHCS



chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXICHWH, COOTBETCTBYIOIIHNX
TPAJAULIMOHHBIM ILIEHHOCTSAM POCCHMCKOr0 OOIECTBa, pPACIIMPEHUE KU3HEHHOTO
ONbITa U OIbITA ACATEIIBHOCTU B IIPOLECCE pPeaju3allid OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIMU OOYUYaIOIIErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEUECKHMX  T'YMAaHUCTUYECKUX U
JNEMOKPAaTUYECKUX LICHHOCTEM;

TOTOBHOCTb BECTHM COBMECTHYIO JACATEIBHOCTb B HMHTEPECAX TIPAKIAHCKOIO
o01ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHU3aluu;

YMEHHUE B3aMMOJICMCTBOBATH C COLUAIBHBIMA MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSAMU U Ha3HAYCHHUEM;

FOTOBHOCTbh K TYMaHUTApHOU U BOJIOHTEPCKOU JESATEIIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKOW MAEHTUYHOCTH, NATPUOTU3MA;

LICHHOCTHOE OTHOWLIEHWE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTHUXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CHUTYallMi0 M TPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBICE HOPMBI M LIEHHOCTH, B TOM YHCIE B
NEATENbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAYyLIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIOYas 3CTETUKY HAyYHOTI'O TBOPYECTBA,
npUCyIIeTo (PU3NIECKON HaYKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K Pa3IMyHbIM cpepam npodheccuoHaATbHON 1€ATeIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (U3UKOM M TEXHHMKON, YMEHHE COBepLIaTh OCO3HAHHBIA BBHIOOP
Oyay1ieit mpodeccun U peaaTu30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TJIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMoOOpa3oBaHUIO B 00JIacTH
(hbU3MKKU HA TPOTSHKEHUU BCEH JKU3HU,

6) 3K0JI0rM4ecKOr0 BOCITUTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpbl, OCO3HaHHE TJ00aTBHOTO
XapaKkTepa SKOJOTUYECKUX TIPOOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JACHUCTBUU B OKPYXKAIOLIEH Cpele HAa OCHOBE
3HAHMU LEJIeW YCTOMYMBOIO pa3BUTHUs YEJIOBEYECTBA,

paclIMpeHue ONbITa AEATEIBHOCTH IKOJOTMYECKOW HAIIPABIEHHOCTH HA OCHOBE
UMEIOLIUXCA 3HAHUU 10 (pU3HKe;



7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PH3NIECKON HAYKHU;

OCO3HAHHE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs] (PU3UKU OCYIIECTBIATH MPOCKTHYIO U HCCIENOBATEIBCKYIO ACSTEIbHOCTD
WHJIUBUAYAJIGHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbBIE YUeOHbI€ 1eiicTBUSA
Ba3oBble Jiornyeckue AeicTBHA:

CaMOCTOSITENIbHO  (OpMyJNHMpOBaTb M aKTyallM3UpOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpeneNnaTh IeTu JeATCTLHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUHU WX
TOCTHKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B pAaCCMATPUBAEMBIX (PU3NUYECKUX
SBJICHUSIX;

pa3pabaTheiBaTh TUTAaH pEIICHUS TPOOJEMBI ¢ YYETOM aHadW3a HMMEIOITUXCS
MaTepHaTbHBIX M HEMATEPHUAIILHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh, OIEHUBATh COOTBETCTBUE PE3YyJIHTATOB
1[EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACATEIbHOCTH;

KOOPJIMHUPOBATH U BBHITIOJIHATH padOTy B YCIOBUSIX pPEaJbHOTO, BUPTYAIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBHUS,

pa3BUBATh KPEATHUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHATUSIMH W METOJaMU
(bu3nYecKoi HayKH;

BJIAJICTh HABBIKAMH YYEOHO-HCCIIEA0OBATEIILCKON M TIPOCKTHOU NIEITEILHOCTH B
obOnmactTu (U3HMKH, CIMOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSATEIBHOMY TOUCKY
METOJIOB pelieHusi 3anad (U3HYECKOTO COJEPXKaHMs, MPUMEHEHHIO pPa3INYHbIX
METO/IOB ITO3HAHMS;

BJIQJCTh BHUJIAMU JEATCILHOCTH TIO TOJYyYCHHWIO HOBOTO 3HAHMS, €T0
WHTEPIpPETAINKA, TPEeOOpa30oBaHUI0 M TPUMCHCHHIO B PA3IUYHBIX  yYeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YI€OHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh  MIPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ peIIeHUs, HAXOAUTh apryMEHTHI JIJIs J0Ka3aTeIbCTBa CBOUX
YTBEPKJICHHUM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHHUS,

aHAJIM3UPOBATh MOJYUCHHBIC B X0JI¢ PCIICHUS 3aa9H Pe3yJIbTaThl, KpUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSIX;

CTaBUTh © (OPMYIUPOBATh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOMN
JESTEIbHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKHY;



JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTHUECKYIO 00JIacTh
KHU3HEACSITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OPUTHHAJIBHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.
Pabora ¢ nuHpopmanueii:

BJIQ/ICTh HaBBIKAMH TMOJyuYeHHUs HHPOpMAIUH (PU3HMUECKOTO COACPKAHMS U3
UCTOYHUKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYILECTBIATh IIOMCK, aHaJu3,
CUCTEMATHU3alMI0 M HHTEpHIpeTaluio HHPOPMALUU Ppa3IUYHbIX BHJIOB U (HopM
MpeICTaBICHHUS,

OILICHMBAThH JOCTOBEPHOCTH HH(OpMALIHH;

UCIOJIb30BaTh CPEACTBA MHPOPMALTMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH
B pEIIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpraHU3alMOHHBIX 3a/1ad C
coOMtoicHUEM TpPeOOBAHUN JPrOHOMHMKHM, TEXHUKH O€30IacHOCTH, T'MTHEHBI,
pecypcocOepexeHusi, MPAaBOBBIX M OJTHUYECKUX HOPM, HOPM HH(DOpPMAIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJEPKaHUs B pa3INMUHbIX (popmarax ¢ yuéTom
Ha3Ha4yeHUs: MHPOpMAlMU U LEJIEBOW ayAUTOPHUM, BBIOMpas ONTHUMAIbHYIO (hopmy
MPEJICTAaBICHUS U BU3YaIH3AIIHH.

KoMMmyHuUKAaTHBHBIE YHUBEPCAJbHbIE yUeOHbIe 1eHCTBUS:

OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYaAllUH U CMSTYaTh KOH(PIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK) TOYKY 3PEHUSI C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MIOHUMATh WU MCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYUIBHOU
paboTHI;

BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JEUCTBUH C Y4E€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHAMATh  [EIA  COBMECTHOW  JICSTCIIbHOCTH, OpPraHu30BBIBATH U
KOOPJAMHHUPOBATH JCUCTBUA MO €€ JOCTUKECHUIO: COCTaBJATh IUIAH JCUCTBUH,
pacrpenensTb pojaud ¢ Y4€TOM MHEHUW YYaCTHHMKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Kaue€CTBO CBOETO BKJaJa M KaXKJIOro y4aCTHHUKA KOMAaHbl B OOITUH
pE3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIC IIPOCKTHI, OICHWMBATh WJEW C TMO3UIHAM HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUUECKON 3HAYUMOCTH;

OCYIIECTBJISITh  MMO3UTHUBHOE CTPATETMYECKOE TIOBEICHUE B  PAa3JIMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.



PeryisiTuBHbIE YHHBepCcaJbHbIe YueOHbIe 1eliCTBHUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIBHYIO JESITENFHOCTh B OOJACTH
(GU3UKM W AaCTPOHOMHHM, BBISBIATH MPOOJEMBbI, CTaBUTb U (OPMYIHPOBATH
cOOCTBEHHbIC 33/1a4U;

CaMOCTOSTENIbHO COCTABIIATH IUIAH PEIICHUS pAaCYETHBIX U KAYECTBEHHBIX 3a/a4,
IJIaH BBINOJIHEHUS TMPAKTUYECKOM pPabOThl C Y4YETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHI;

J1aBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

Jenath OCO3HAHHBIM BBIOOp, AapryMEHTHUPOBAaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IPYAULIMU B 00JaCTH (PU3UKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JAESTEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISM;

BJIa/IETh HaBbIKAMM [TO3HABATEJIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBbIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

HCIIONIb30BaTh NPHUEMBI pedIeKCUH JUIsl OLUEHKH CHUTyallld, BbIOOpa BEPHOIO
pelIeHMUs;

YMETh OLIEHHBaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh pPELIEHUS MO0 UX
CHUXEHUIO;

MPUHUMATh MOTHUBBI M apryMEHThl JAPYTUX T[pU aHAJIM3E PE3YJIbTaTOB
NeSTENbHOCTH;

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

OpPUHUMATh MOTHBBI M AapryMEHThl JPYrMX TMpU aHaIM3€ pPEe3yJIbTaToB
NEeSATENBHOCTH;

MPU3HABAaTh CBOE MPABO U NMPABO IPYTUX HA OIIMOKHU.

B mpouecce nocTtuxkeHus: IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPAMMBI 110
bu3MKe N8 YpPOBHS  CpeaHEro  oO0mero oOpa3oBaHuss Yy  OOydYaroImmxcs
COBEPILEHCTBYETCS SMOLMOHAJIBHBIN UHTEJUIEKT, penoiararoun
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CHOCOOHOCTh MOHUMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHME, BUJETh HAINpaBICHUS Pa3BUTUS COOCTBEHHOW 3MOLMOHAIBHOU C(epsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJINPOBAHUs, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJIEHHWE, CIIOCOOHOCTh  aJaNTHPOBATHCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTHUBAILIMHU, BKJIIOYAIOIICH CTPEMJICHHE K JOCTWXKEHHUIO LEIU U
yCIIEXy, ONTUMH3M, WHHUIMATUBHOCTb, YMEHHE JIEMCTBOBATh HCXOAS M3 CBOMX
BO3MOKHOCTEH;

SMIMATHUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHHUMATh SMOIIMOHAJIBLHOE COCTOSHHE
JIPYTUX, YIUTHIBATH €r0 IIPHU OCYIIECTBIECHUHN OOIIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO
U COIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAUBAaTh OTHOIIEHUS C
JIPYTUMU JTIFOABMU, 3200 TUTHCSI, MPOSIBIISATH MHTEPEC U pa3periaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o6yuenus B 10 kjacce mpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpakaTh COOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHUH:

JEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOM JIEITEIIbHOCTH JIIOJICH;

YYUTBIBATh TPAHUIBI TMPUMEHEHUS HW3YYCHHBIX (DU3WYECKUX  MOJIETeH:
MarepualibHas TOYKa, MHEpIHaibHas CHUCTEMa OTCuUéTa, adCOJIOTHO TBEPAOE TEIIO,
WJICAUTbHBIN Ta3, MOJEIA CTPOCHMS Ta30B, JKUAKOCTEHM W TBEPABIX TEJ, TOUCUHBIN
AIICKTPUUYECKUH 3apsi/l PU PellieHnH PU3NUECKUX 3a]1ay;

pacrio3HaBaTh (pU3MUYeCKue sIBJACHUS (IIPOILIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KMHETUYECKOW TEOPHUM CTPOCHUS BEIIECTBA U
AJIEKTPOJAVMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUXEHHUE,
CBOOO/IHOE MajicHUE TeJ, ABMKEHHUE TI0 OKPYKHOCTU, UHEPIIMS, B3aUMOJEHCTBUE Tel,
muddy3us, OpPOYHOBCKOE MBIIKCHHE, CTPOSHHE JKHUIKOCTEHM | TBEPABIX T,
M3MEHECHHE 00BbEMa Tea MpH HarpeBaHUM (OXJaXKJICHUH), TEIUIOBOEC PaBHOBECHE,
WCHapeHne, KOHACHCAIMs, IUIABJICHUE, KPUCTAUIM3ALMS, KHUIEHHUE, BIIAXHOCTH
BO3/yXa, MTOBBIIICHUE JIABJICHUS Ta3a IPU €r0 HATPEBAHUM B 3aKPBITOM COCYJE, CBS3b
MEXIy MapaMeTpamMyd COCTOSIHHSI Ta3a B HM30MOPOIECCax, JSJICKTPU3ALMSA TeEd,
B3aMMOJICMCTBUE 3aPSJI0OB;

OMHCHIBATH MEXAHWUYECKOE JBUKEHUE, HCIOIb3ys (Pu3nyeckue BeTUYHHBIL:
KOOpJIMHATA, IMyTh, IEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJa, UMITYJIbC
Tella, KUHETHWYEecKash HHEprus, NOTEHIMajbHas DHEPrus, MEXaHWdecKkas padoTa,
MEXaHHYECKass MOIIMHOCTh, IPH OMNHCAHWHM MPABUILHO TPAKTOBATh (HU3NUCCKHI
CMBICJI UCTIOIb3YEMBIX BEIIMYUH, MX 0003HAUYCHHS M €IUHUIIBI, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMH BETUUUHAMU;

ONKMCHIBATh H3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBIICHUS,
UCTIONB3YS (U3WUYECKUEe BEJIMYMHBL: JaBJIEHUE Tas3a, TeMmIepaTrypa, CpeIHss
KUHETUYECKAsE SHEPIUsi XAOTUUYECKOTO JIBUKCHHUS MOJIEKYJ, CPEIHEKBAJApaTUYHAsA
CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsISI HHEprus, padbora rasa,
KOO(PPUIIMEHT TMOJe3HOro JEMCTBUS TEIUIOBOTO JBUTaTelisd; IPU ONMUCAHUU



OpPaBUIBLHO TPAKTOBaTh (PU3UUECKHM CMBICH HUCIOJB3YEMbIX BEIWYHMH, UX
0003HAaYEHUS W €AMHUIIBI, HAXOAUTH (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DH3UYIECKYIO
BEJIMYNHY C APYTUMU BEIMYHHAM;

OMKCHIBATH M3YUYECHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
aBJeHUs (ITPOLIECCHI), UCHOJIb3YsS (DU3UYECKUE BEIMYUHBL: DJIEKTPUUYCCKUN 3aps,
ANEKTPUYECKOE M0JI€, HANPSKEHHOCTh MOJIA, MOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB;
MIPU OMTMCAHUU MPABUIBLHO TPAKTOBATH (PU3UUECKHUIA CMBICI HCTIOIB3YEMbIX BEJTUYHH,
uX O0OO3HAUYCHUS W CIWHUIBI; YKa3blBaTh (OPMYIIBI, CBS3BIBAIONINE JTAHHYIO
(U3NYECKYIO BEIUYHUHY C IPYTUMH BEJIMUYMHAMU;

aHAIM3UPOBaTh (PU3UUYECKHE MPOIECChl U SBJICHUS, HCHOJNB3Yys (U3UUYECKUe
3aKOHBI ¥ MPUHLHUIBL: 3aKOH BceMupHOro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHECHHS MEXaHWYECKOW SHEPIruH, 3aKOH COXPaHEHUS UMIYJIbCa, MPUHIIUI
CYNEpIO3UIIMA CHUJI, TPHUHIIMI PaBHONPABUS MHEPUUATBHBIX CHCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpelHel KHHETHMYECKOW HIHEPTUU TEIUIOBOIO JBMIKEHHUS MOJIEKYJT C aOCOJIIOTHOMN
TeMIrepaTypoi, NepBhIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsana, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0
MaTEeMaTU4YeCKOe BBIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE TIPUHITUIIBI ICUCTBUS MalIUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyarh YCIOBUS MX O€30MACHOIO HMCIOJb30BaHUS B MOBCEAHEBHOM
KU3HH,

BBITIOJTHATh DKCIEPUMEHTHI 10 HUCCIEIOBAaHUIO (UBUYECKUX SIBICHUM U
MPOIIECCOB C HCIMOJb30BAHUEM IMPSMBIX M KOCBEHHBIX WM3MEPEHHM, NpPU 3TOM
dhopmyHpoBaTh NMpoOIeMy/3aady ¥ THIOTE3y YIECOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAHOBKY U3 TMPEIJIOKEHHOT0 000pYy10BaHUs, MPOBOIUTH OMBIT U (OPMYJIUPOBATH
BBIBOJIBL

OCYIIECTBJISITh MPSMbIE U KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIHYUH, MPHU
TOM BBIOMPATh ONTHUMAIBHBIA CHOCOO0 H3MEPEHHS U HCIOJb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIEIOBATh  3aBUCHUMOCTH  MEXAYy  (QU3WYECKUMU  BEJIMYMHAMH  C
WCIIOJB30BAaHUEM TMIPSMBIX HM3MEPEHHH, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBATh PE3yJbTATHI MOTYYECHHOW 3aBUCUMOCTH (DH3NYECKUX BEIMYWH B BHJIC
Tabnui u rpaduKoB, JAEIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

cobJirofaTh MpaBwia 0€30MacHOrO TpyJa IMPH MPOBEICHUM HUCCICIOBAHUNA B
paMKax y4eOHOro SKCHEPUMEHTa, Yy4yeOHO-HCCIIEIOBATEIbCKOH W TMPOEKTHOMN
NESTENBHOCTH C HCIOJb30BAHUEM M3MEPUTENbHBIX YCTPOMCTB M J1a0OPATOPHOIO
000pyI0BaHUS;

pemaTh pacu€THBIE 3a/1a4u C SIBHO 33JJaHHOUN (PU3UIECKON MOMEIBI0, HCTIONb3YS
(bu3nyeckre 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHaJM3a YCJIOBHUS 3a7a4d BHIOMPATH
(U3UYECKYI0 MOJIENb, BBIJIETATh (PU3HMUECKUE BEJIUMUUHBI U (POPMYIIbI, HEOOXOUMBIE



JUIsL €€ peuieHus, IPOBOJAUTH pacyE€Tbl M OLICHUBATh PEAIbHOCTh IIOJY4YEHHOIO
3HaYeHUs] PU3NYECKON BEITUUMHBI,

pelmarh Ka4eCTBEHHBIC 3aJayd: BBICTPAUBATH JIOTMYECKHA HEIPOTUBOPEUYHUBYIO
LENOYKY pPacCyKICHUH C OINOpPOM Ha H3YYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue sBICHMS;

MCIIOJIb30BaTh MPH PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJOTUH [UIS IIOMCKA, CTPYKTYPUPOBAaHMS, WHTEPHPETALUN W IPEICTABICHUSA
y4eOHOM ¥ HAy4YHO-TIONMYJSApHOW HMH(POpPMAIMH, TOJYyYEHHOM U3 Pa3IUYHbIX
MCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOJIy4yaeMy0 HHPOPMALHUIO;

IPUBOJUTH MPUMEPHI BKJIAJAa POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DHU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
1 TeXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KHU3HU IJIs
oOecnieyeHrs O€30MAaCHOCTH MpU OOpalIeHUH C NpUOOpaMM U TEXHUYECKUMU
yCTpOMCTBaMH, Uil COXPAHEHMs 3/I0pOBbS U COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TIpYNIE C BBIIOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX PpOJEH,
IUIAHUPOBaTh pabOTy TpYMNIbl, PAUUOHAIBHO pAaclpeAeisTh OO0SI3aHHOCTU MU
IJIAHUPOBATh JIESATEIbHOCTh B HECTAHNAPTHBIX CUTYyalUsX, AJEKBATHO OLICHUBATH
BKJIQJl K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOM TPOOIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HanmenoBanun KouunuyecTBo yacon DJIeKTPOHHbIE
e pa3ieioB H (uudpossbie)
n/ Bcer Konrtposabnsr  IlpakTuyeckn
TeM o0pa3oBaTe/bHbIC
n 0 e padoThI e padoThI
NporpamMmbl pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
dusznka u
bu6nmoreka [JOK
METOJIbI
1.1 2 https://m.edsoo.ru/7f41bf7
Hay4YHOTO 5
MO3HAHUS =
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
2.2 JlnHamuka 7 bubmuoreka [JOK



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

https://m.edsoo.ru/7f41bf7
2

2.3

3aKOHEBI
COXPAHCHHUS B
MEXaHUKE

Hroro no pazneny

18

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

3.2

3.3

OCHOBEI
MOJICKYJISIPHO-
KHHETHYECKOM
TEOPUH

OCHOBBI
TEPMOIUHAMHK
u

ArperaTHblie
COCTOSIHUS
BEILIECTBA.
®azoBbie
MepeX0/bl

Hroro no pazneny

10

24

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

Paznea 4. JIEKTPOJUHAMUKA

I[TPOTPAMME

DeKTpocTaTHK bu6mmoreka [IOK
4.1 . 10 https://m.edsoo.ru/7f41bf7
2
IlocTossHHBIN
AIEKTPUIECKUIN bubnmnoreka [JOK
4.2 ToK. Toku B 12 https://m.edsoo.ru/7f41bf7
Pa3INYHbIX 2
cpenax
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBIIEE
KOJIMYECTBO 68
YACOBIIO



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOosiHOe majieHne. Y cKopeHue 1 bubnmnorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cymnepro3uiuu cui. Bropoii 3akox bubmmorexa [TOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hprotona asis MarepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

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

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cin OTI/IBJIequ:I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TEa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas s3Heprusi MaTepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK
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[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KonTtponsHast pabora o Teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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https://m.edsoo.ru/ff0c5952
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npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbIE MaTepHAITBI
[InaBrneHue M KpUCTAIIU3AIINS.
43 VnenbHas Tel'IJ'II())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKU bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmmorexa [TOK
’ HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM noie bubnmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexkTpoéMrocTh. KoHIencaTo
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOIO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi uenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

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

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuUMOcTh. CBoiicTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



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

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIIEKTPUUYECKHI TOK B ra3ax.

63 CamocTosTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme

66 «Qnexkrpocraruka. [locrosHHbIN 1 bubnnoreka [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O6001maronuii ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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Y4eOHO-MeTOAHYECKHE TOCOOUS Al yUN T

B cocraB y4eOHO-METOJMUYECKOr0 KOMIUIEKTa 1O 0a3oBoMy Kypey «@Dwusuka» 10 kiacca

BXOJIAT:
—  yuebnuk I'.S.Mskumes, b.b.byxosues, H.H.Corckuii «®usnka» KiIacCH4ecKui Kypc.
10 kiace» — Mocksa, [Ipocsemenue, 2020 r..

DJIEKTPOHHbIE Y4eOHbIe M0co0us

=

http://www.metod-kopilka.ru Meroanueckast Konuika

2. http://fcior.edu.ruhttp://eor.edu.ru  denmepanpHbIi  HEHTp  HUHPOPMAIIHOHHBIX
obpazoBarenbHbIX pecypcoB (OMC)

http://pedsovet.su Ilegaroruueckoe cooOIECTBO

4. http://school-collection.edu.ru Enunas xomaekiust mudpoBbIX 00pa3oBaTeIbHBIX

pECypCoB.

w
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