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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHUSI OCHOBHOU 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yuéroMm denepaibHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHILIETIIUKA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon Odenepannu, peATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HANpaBieHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommuxcsa 10—11 kiaccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM GI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pPe3yjbTaTaM O0yUeHHUS, a TaKkKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHBIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeaMeTaMu. B Helt onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3UKU Ha YPOBHE CPEAHEro o0IIero oopa3oBaHusl, INIAaHUPYEMbIE
pe3yibTaTbl OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METaIlpEAMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (Pu3nKu Ha 6a30BOM YpOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI 10 T'0JIaM 00YUYEHUS;

e coJepxaHue yuyeOHoro npeamera «Pu3nka» mo rogaM 00yUueHuUs..

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEeMOOOpasyomuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  OMpedeNseT XapakTep MW pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUN B cpepe SHEPreTUKHU, TPAHCIIOPTa, OCBOCHHSI KOCMOCA,
MOJTyYEHUs] HOBBIX MAaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMH U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydaronuxcs, B (HOpMUpPOBaHHE YMEHUN MTPUMEHSATh HAYYHBIA METOJI
MO3HAHUS TP BHITIOJTHEHUN UMHU YUY€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 111 ypoBHS CpeHETO 0011ero 00pa3oBaHUsI TIOJIOKEH
pAI UAeH, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOESHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUHM C HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0benuHEH BOKpPYTr ¢u3nyeckux Teopuil. Bemymmm B Kypce sBisercs
dbopMupoBaHUE TPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(Gu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kype pusuku npeamnoiaract 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMUYECKUX NMPWIOKEHUN H3yYECHHBIX
TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
npo6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHYECKOM 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABIICHUAX O IPUPOJE, IPAHULIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONTMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0J B Kypce (DM3MKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O0YYaroluXCsl.
J1;1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAHUE CUCTEMBI (DPOHTAIILHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke oObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX paboT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOrO mpouecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0EcleunuBaeTcsi OBJaJeHUE OOy4arolmMMHCS YMEHUSMU MPOBOJUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEAOBaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MOCTAaHOBKY OINBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKUE yAENSIETCS PEIIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33]1a4 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfena Kypca, TaKk U HUHTErpUpYyS 3HAHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha
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OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAloUIeH
KU3HU, TpeOyromre BbIOOpa (PU3NYECKOM MOJEIM Al CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBun ¢ TpedoBanusimu I'OC COO k maTepuaibHO-TEXHUUYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero oomero oOpa3oBaHUsl JTOJDKEH H3YydaThCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuvHeTa (PU3MKK WIM B YCIOBUSX HMHTETPUPOBAHHOIO KaOWHETa MPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe GpU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE JJIS BBIMOJIHEHUS YKa3aHHBIX B IMPOTpaMMeE I10
¢u3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JlemoHCTpanmonHoe oOopynoBanue (opmMupyercs B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBaET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAIlui s
UCCIICIOBAaHMUSI U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe o00OpyJIOBaHHE [JII YYEHUYECKUX MPAKTUUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTH4ecKkue KOMILIEKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh TOCTPOCHBI Ha KOMIUJIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMH HEJIAMH U3y4YeHUS] PU3UKHU B 001IeM 00pa30BaAHUU SBJISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCS K HAayYHOMY
W3YUYCHUIO TPUPOIBI, PAa3BUTHE WX HHTCIUICKTyaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TTO3HAHUS U (POpMUpOBaHHE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

o (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yibTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

o (dopMmupoBaHHE YMEHHUU OOBSICHITH SBICHUS C HCIOJb30BAHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
CCTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTrxeHne ITUX Ieei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (GU3uK1 Ha YpPOBHE CPETHETO O0Iero o0pa3oBaHuUs:

e TMpuoOpeTEeHNE CUCTEMBI 3HAaHUI 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsX, BKIIOYAs MEXaHWKY, MOJICKYJSIPHYIO (U3BHUKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY M SJIEMEHTHI aCTPO(PHU3UKY;



e (dopMupoBaHHE YMEHHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U NS TMPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB peELICHUs pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIUIYIO
cpeay;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHMS U TPOBEACHUS
¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu uHpopmammu,
OIpE/IENICHUS IOCTOBEPHOCTHU MOJMYUYEHHOTO PE3yJIbTara;

e CO3JaHME YCIIOBUHM AJIl Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HEJENO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemelii B mporpamMmme no (U3MKE IMEpeueHb J1IabopaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JElaeT BBIOOP
NPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEH 00YyUaroIUXCSl.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI'O IIO3HAHUSA

®dusnka — Hayka o npupone. HayuHble MeTOABI NO3HAHUSA OKPYIKAOIIETO
Mupa. Posb 3kcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKe.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3BI.
dusnueckre 3aKOHbI U TEOPUM. ['paHUIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTepUaIbHOW TOYKH, UX MPOEKIUU HAa OCHU CUCTEMBI KOOPAUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBrkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIcHuUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpusonuHeHoe nBrkeHue. J[BuKeHrne MaTepuaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora obparnieHust. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>KCHUE CHAPSOB, LIECMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpa3zoBanue IBUIKEHUH C UCTIOJIL30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



Habnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaIeHHUS.

HamnpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEAEICHUS] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, MPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne nBUKEHUs IapUKa B BSI3KOU JKUJIKOCTH.

N3yuenue aBuxKEeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa i
MaTepuajgbHON TOUKU. Tpernit 3aKkoH HproTOHA 111 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsxkectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiument tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHCHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CnoxeHune CHIL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul
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Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3nHOBOM 00paslie, OT UX AepopMaiu.

HccenenoBanue yciaOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

Hmnynbc MaTrepualibHOM TOYKM (T€da), CUCTEMbl MaTEpUAbHBIX TOYEK.
MItynsC cHIIBI 1 U3MEHEHHE HMITyJbCa Teja. 3aKOH COXPAHEHWS HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckass 3Heprusi MarepualibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. [loreHunanbHas DHEPIUs yIIPYIo
nehopMUpOBaHHON NPy KUHBL. [ToTeHIIManbHAs SHEPT U Tea BOJINU3HU MOBEPXHOCTU
3emu.

[loTeHnmanbHble W HENOTEHUUANbHblE  cuibl.  CBs3b  pabOTHI
HEIMOTEHIUAIBHBIX CUJI C ”3MEHEHHEM MEXAHUYECKOW DHEPTUU CUCTEMBI TEJl. 3aKOH
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: BOIAOMET, KOMED,
IIPY’KUHHBIN [TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXAHUYECKOW 3HEPruu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MogekysipHast Gu3nka 1 TEePMOJIMHAMUKA
Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U MX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aMMOJICMCTBUSI YaCTHUI[ BelecTBa. MOJIEIM CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nzmepenue. lllkama Temmneparyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOTO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOrO IBMKEHMSA dactul] rasa. lllkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTNHEHUM.

OneIThl 10 MU PYy3UHN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIIPHOTO
B3aMOJIEUCTBHUS.

Mopens, HILTIOCTPUPYIOIIas ITPUPOY AABIEHUA ra3a Ha CTEHKHM COCY[a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HJEANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

Onpenenenue Maccsl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccenenoBanne 3aBUCMMOCTHA MEXAY IapamMeTpaMu COCTOSIHUSL Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmooOuHaMuKu

TepmoauHamMuueckass cucrema. BHYyTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  HMJACAJIBHOrO  ra3a.  Buael  Temonepenayu:
TEILIONPOBOJAHOCTb, KOHBEKIUSA, U3IyYeHHUE. Y I€JIbHAS TEIUIOEMKOCTD BELIECTBA.
KonnuecTBo TEIIIOTH NpH TEIIONEpEaAYE.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJIMHAMUKU K H3omporeccaMm. ['padpudeckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUpPO/IE.

TernoBble  MammHbl.  [IpUHOUMIIBI  JOEUCTBHAS ~ TENJIOBBIX  MAIIWH.
[IpeoOpazoBanusi ’HEpPTUM B TEIIOBBIX MamuHax. KosduiueHT mnosie3Horo
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nevctBus TemwtoBoi mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT Mmoiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHne BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Tejla Mpu Terionepeaaye.

OneIT 0 a11adaTHOMY PaCIIMPEHUIO BO3AyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPAHUSsI, PEAKTUBHOIO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenne yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanun eewyecmea. Dazoevie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBrmenue wu
KpUcTayuM3anus. Y aefibHas TerioTa rmiasieHus. Cyonumarusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYEHHUSI COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3arys Tei. INCKTPUIeCKui 3aps. JIBa Buma JIeKTPUISCKUX 3apsI0B.
[IpoBOMHWKHM,  JMAJACKTPUKH W TIOJYIPOBOJHUKH. 3aKOH  COXPaHCHHSI
AIIEKTPUYECKOTO 3apsija.
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BsaumopeiictBue 3apsa0B. 3akoH KyiioHa. ToueuyHbli 3IEKTPUYECKUI 3aps.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3yieKTpuueckoro mnojs. [IpuHuun
CYNEPIIO3ULIUNA JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
IOJISL.

PaGoTa cun anekrpoctaTudeckoro moJjs. [lorennuan. Pa3HoCTh MOTEHIIUATIOB.
[IpOBOOHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tnoie. [luanexkrpuueckas
IIPOHUIIAEMOCTb.

OnexkrpoémkocTb. KoHeHcaTop. DNEKTPOEMKOCTh INIOCKOTO KOHAECHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KOIMPOBAJIbHBIN anapar, CTPyWHBbINA ITPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM II0JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IUIACTUH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Ncrounnku Toka. Crna Toka. [IocTosSHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOITHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILASI CUJa U BHYTPEHHEE COINPOTUBICHHE HCTOYHUKA TOKAa.
3axoH Oma a1 OTHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. Kopotkoe 3aMmbIkaHue.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKWY. CobOcTBeHHas U IIpUMECHas IIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.
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OnexkTpuyeckuid TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuyeckuid TOK B raszax. CamMOCTOSATEIBHBIM M HECAMOCTOSATEJIBHBIN
pa3psa. Momuus. [Inazma.

TexHHuYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOJIHUKOBBIN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUibl TOKA U HANPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTKoe 3ambIKaHHe
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

W ckpoBoi paspsii ¥ IPOBOJMMOCTD BO3yXa.

OOHOCTOPOHHSSI MPOBOANUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIEKTPOABMKYILEH CHIIBI UCTOYHHMKA TOKAa W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anextposusa.

MexnpeaMeTHbie CBSA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyIiecTBIsETCS €
Y4ETOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pusmyeckas BeIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, UxX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddys3us, ocMoc,
TEII00OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOUM PUPOJIE.
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Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEU U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJICKTPOJUTHYECKAS  JAUCCOLMAINS,
rajbBaHHUKa.

l'eoepaghus: BNaXXHOCTh BO3/IyXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBMXKEHUN C HCIOJIb30BAHHMEM MEXaHU3MOB,
y4€T TPEHHUS B TEXHUKE, MOIIIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), JABUTATEIh BHYTPEHHETO
CropaHusi, mapopasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHIUIIMOHED, TEXHOJIOTHH
MOJy4YEHUs COBPEMEHHBIX MAaTE€PUAIIOB, B TOM YHCJIE HAHOMATECPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TaTbBAHHKA.

13



IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeameTa «Pu3MKa» HA YPOBHE CPEIHETO OOIIETO
oOpa3zoBaHus (0a30BbI YPOBEHB) MOKHO OOECIEUUTHh JOCTHKEHUE CIEHAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI yueOHOro mpeamera «Duzukay TOIKHBI
OTpaXaTh TOTOBHOCTh W  CIIOCOOHOCTh OOYYalOIMXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3MUIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIMi,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUU,  COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO O0IIECTBA, pPACIIMPEHHUE KU3HEHHOTO OIbITa
W OmbITa JEATEIBHOCTH B MPOLECCE pealu3alldd OCHOBHBIX HaIpPaBICHUHU
BOCIIUTATEIBHOU IE€SITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIIMKM OOYYaroIllerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIE€HA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIOBEUECKHX  T'yMAaHUCTHYECKUX U
JE€MOKPAaTUYECKUX LIECHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO JIESTEIBHOCTh B HMHTEpPECAX TIPaXIAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYTIPABJIICHUU B 00pa30BaTEIbHON OpraHU3alINHY;

YMEHHE B3aUMOJIEUCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUHM C UX
(GYHKIIUSIMHA 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaXKJIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

[IECHHOCTHOE€ OTHOUIEHHE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYAIIMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIEC B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:
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ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOUas 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymiero pusndeckon Hayke;

5) Tpy10BOr0 BOCHIMTAHUS:

MHTEPEC K pa3IMuHbIM cepaM MpodeccrnoHalIbHOM 1eATEIbHOCTH, B TOM YUCIIE
CBSI3aHHBIM C (PU3UKOMN U TEXHUKOM, yMEHHE COBEPIIATH OCO3HAHHBIN BBIOOp OynyIien
npo¢eccuu 1 pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHUIO W CaMOOOpPa30BaHUIO B 00OJACTH
(U3MKH Ha TPOTSKEHUH BCEU KHU3HU;

6) IK0JIOrHYeCKOro BOCIIMTAHMA:

C()OPMUPOBAHHOCTh IKOJIOTUYECKOM KYyJIBTYpbl, OCO3HAaHUE TJI00aJIBHOIO
XapaKTepa SKOJOTMYECKUX POOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JACHUCTBUU B OKPYXKAIOUIECH CpPEle HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

PaCUIMPEHHE OIBITA IEATEIBHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH HA OCHOBE
MUMEIOIINXCS 3HaHUM 1O (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUZNUECKON HAYKU;

OCO3HAaHME LIECHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTBD B IIPOLIECCE U3YUYEHUS
(U3MKK  OCYIECTBIATh IMPOEKTHYID U  HCCIEN0BATENbCKYIO  JI€ATEIbHOCTh
WHJVBUTyaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSITCIILHO dhopmMyIHpOBaTh u AKTyaJIN3UPOBATH pooiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh LIENU JICSITEIbHOCTH, 3aJaBaTh IApAMETPbl W KPUTEPUH HUX
JIOCTHOKCHMUS
BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPUBAEMBIX (PHU3HYECCKUX
SIBIICHUSIX
pa3pabarpiBaTh IJIaH pEHICHUS MPOOJEMBbI C YYE€TOM aHaIM3a HMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUM €SI TEIbHOCTH;
KOOPJAUHUPOBATH U BBIMOJHATH PaOOTY B YCIOBUSIX PEeaIbHOTO, BUPTYAILHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
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pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.
Bba3oBble uccienoBarenbcKkue 1eiiCTBUSA:

BJIQJIETh HAy4YHOW TEPMUHOJOTUEHN, KIIOUYEBBIMA TMOHATHSIMU W METOJaMU
(puznyeckoil HayKu;

BJIa/I€Th HAaBbIKAMHU y4€OHO-UCCIIEIOBATENLCKOM U MPOEKTHOM NEATEIbHOCTH B
o0nactu (HU3MKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IIOUCKY
METOJIOB peUIeHHs] 3a4ad (U3NYECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3InIHBIX
METO/I0B ITO3HAHMUS;

BJAJE€Th BHUJAMHU JEIATEIBHOCTH 0 TMOJIYYEHUI0 HOBOI'O 3HAHMS, €ro
UHTEPIIPETALNHU, IPEOOPa30BAHUIO U IPUMEHEHUIO B Pa3JIMYHBIX YUECOHBIX CUTYAIUX,
B TOM YHCJIE€ TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJlU3upoBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI JIs JOKa3aTeIbCTBAa CBOUX
YTBEPXKACHUM, 3a71aBaTh IApaMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh ITOJIyYEHHBIE B XOJI€ PEIIEHUS 3aJa4M Pe3yJIbTaThbl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHbIE 33Jaud B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETb [EpPEHOCUTh 3HaHHUA 1O (U3MKE B TMPAKTUYECKYI0 00JacTb
KU3ZHENIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEAJiaraTb OpPUTrHHAIbHbIE TOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, I0IMyCKaIOIIUE albTepHATUBHBIC PEILICHUS.

Pabora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUs WHGOpMaMU (QU3NYECKOrO COJEpKaHUS W3
HMCTOYHMKOB PA3HBIX THUIIOB, CAMOCTOSATEIbHO OCYIIECTBISATh TOUCK, AaHAJIU3,
CUCTEMATHU3alMI0 M HHTEpHpeTaluio HHPOPMAUU Ppa3IuYHbIX BHJIOB U (HopM
[PEICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALINH;

MCIIOJIb30BaTh CpeACTBA MH(GOPMAIIMOHHBIX 1 KOMMYHUKAMOHHBIX TEXHOJOTUIA
B pCLIEHUM KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpraHMU3AalMOHHBIX 3a7ad C
coOmoacHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHHUKH O€30IaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTHUYECKUX HOPM, HOPM HHPOPMAIIMOHHOM
0e30I1aCcHOCTH;
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CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEP/KAaHUs B pa3IMUHbIX (popmarax ¢ yuéTtom
Ha3Ha4yeHUs] MHGOpPMAIMU U LEJICBOW ayAMTOPHUU, BBHIOMpas ONTHUMAIbHYIO (hopmy
IIPEACTABIICHNS U BU3YJIM3ALIAH.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIe JeHCTBUS:

OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3HKU U BO BHEYPOUHOU JACATEIHHOCTH;

pacno3HaBaTh MPEANOCHIIKNA KOH(DIUKTHBIX CUTYallUi U CMATYATh KOH(MIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
A3bIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIIOJb30BaTh MPEUMMYINECTBA KOMAHAHOM W WHJIHWBUIYaJIbHOU
padoTHI;

BBIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JIEUCTBUNA C Y4€TOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXJOTO YJI€HA KOJUIEKTUBA;

OPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JICWCTBHM,
pacrpenensiTb pojaud ¢ Y4€TOM MHEHUW YYaCTHHMKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OIICHMBATh Kau€CTBO CBOETO BKJIAJIa U KAXKJOT0 YYaCTHHKA KOMaHbl B OOIIUIA
pe3yabTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IPOEKTHI, OLECHWBATHL HJIEUM C TMO3UWLIUM HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYWIECTBJISITh  TO3UTUBHOE CTPATETMYECKOE TOBEICHUE B  PA3JIMYHBIX
CUTYAIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1elCTBUA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIbHOCTh B 00JacTu
(U3MKK M aCTPOHOMHHM, BBISBIATH NPOOJEMBI, CTaBUTh MU  (POPMYJIUPOBATH
COOCTBECHHEIC 3a/1a49H;

CaMOCTOSTENIBHO COCTaBIIATH IJIAH PEIICHUS pACYETHBIX U KAYECTBEHHBIX 3a/ad4,
IUIaH BBIMOJIHEHUS! NPaKTUYECKOW paboThl € y4E€TOM HUMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOUYTEHU;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHbBIX MPEIOYTECHHUI;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHUPOBAaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;
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Croco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO PYAUIMH B 001aCTH (DU3UKH,

MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTUBBI B IEATEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIa/ICTh HaBbIKAMU MO3HABATEIHHON pedekcun KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

HCIIOJIB30BaTh NPHUEMBI pedIeKCUU TSl OIEHKH CHUTYallud, BbIOOpa BEPHOTO
pelieHus;

yMETh OLICHHBaTh PUCKHM M CBOEBPEMEHHO IPUHUMATh PELICHHS IO HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI U apPTyYMEHTBhl JAPYrUX TMpPU aHaJIu3€ pPe3yJbTaToOB
NEATEIbHOCTH;

PUHUMATh ce0sl, MIOHWMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHTBl JpPYrMX I[IPU aHalIu3€ pPE3yJbTaTOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO M MPaBO JAPYrUX HA OLIUOKH.

B mponecce nOCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IMPOTPaMMBbI MO
dbu3uke I YpOBHS  CcpelHero oOmiero o0pa3oBaHMs Yy OOydYarommxcs
COBEPIICHCTBYETCS AMOIMOHATIBHBIN WUHTEIUIEKT, MPEANOIAraroInil
c(hOpPMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOLIETO0 CIIOCOOHOCTh MOHUMATh CBOE ASMOILMOHAIBHOE
COCTOSIHME, BUJIETh HAIpPaBIIEHUS Pa3BUTHS COOCTBEHHOW 3MOILMOHAIBHOU Chepsl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKJIIOYAIOMIET0O CAaMOKOHTPOJIb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJIEHHE, CIOCOOHOCTh  aJanTUPOBAThCI K
AMOIUOHAJILHBIM U3MEHEHUSIM U MPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIM{, BKJIIOYAIOIICH CTPEMIICHHE K AOCTHXKEHUIO LIEJA U
yCIEXy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHUE JIEWCTBOBATh HCXOJAS U3 CBOUX
BO3MOXKHOCTEH;

AMITATUH, BKJIIOYAIONIEH CMOCOOHOCTh MOHHUMATh AMOIMOHATIBLHOE COCTOSTHUE
JPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBIECHUN OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO
U CONEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATH OTHOIIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peiatb KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATDHI
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K xoniy o6yuenus B 10 kjacce nmpeamMeTHbIe pe3yibTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh, HA TPUMEPAX pPOJb U MecTo (Gu3uku B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU IE€ATEIBHOCTH JIHOJIEH;

YYUTBIBATh TPAHUIBI TMPUMEHEHUS HW3YYCHHBIX (DU3WYECKUX  MOJIETeH:
MaTepuaibHas TOYKa, MHEPIHAJIbHAS CHCTeMa OTCcuéra, aOCOJIOTHO TBEPIOE TEIO,
WJICUTbHBIN Ta3, MOJIEIA CTPOCHUS Ta30B, KUIAKOCTEHM W TBEPABIX TEJ, TOYCUHBIN
AJICKTPUUYECKUH 3apsi/i PU pellieHnH PU3NUECKUX 3aJ1ay;

pacrio3HaBaTh (pU3MUYeCKue sIBJICHUS (IIPOILIECChI) U OOBSCHATH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHHUSI BEIIEeCTBA U
AIEKTPOAUHAMUKU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKECHUE,
CBOOO/IHOE MajicHUE TN, ABUKEHHUE TI0 OKPY>KHOCTU, UHEPIIMS, B3aUMOJIECHCTBHE TE,
nuddy3ust, O)pOyHOBCKOE IBHKEHUE, CTPOSHUE XKUIKOCTEH 1 TBEPIBIX TN, U3BMECHEHHUE
o0béMa Tenm mMpW HarpeBaHWM (OXJIAXKIEHHWU), TEIUIOBOE PaBHOBECHE, HCIIAPCHHE,
KOHJEHCAIUSA, TIUIABJICHUE, KPUCTAJUIM3ALMS, KUIICHUE, BIAKHOCTh BO3AYyXa,
MOBBIIIIEHUE JIABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPHITOM COCYJIE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHUS ra3a B U30IpoIeccax, dJICKTpU3alus Tell, B3aUMOICHCTBUE
3apsiJIoB;

OTIMCBHIBATh MEXaHWYECKOE JBIKCHHE, HCIONB3Yys (PU3nUecKue BEITUYUHBI:
KOOpJIMHATA, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tea, CUJIa, UMITYJIbC
Tena, KUHETHUYECKas JHEPrusi, MOTCHIMaJbHAs SHEPrus, MEXaHWYeckas palorTa,
MEXaHW4YeCKasi MOITHOCTh; MPHU OTTMCAHUH TTPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICIT
UCIIOJIb3YEMBIX BEIIMYMH, WX OO0O3HAYCHUS M CIWHHUIBI, HAXOJIUTh (POPMYIJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEIMUUHY C IPYTUMU BETUYUHAMU;

OTHUCHIBATh N3YUYEHHBIE TETJIOBBIEC CBOMCTBA TEJ U TEIJIOBBIC SIBJICHUS, UCTIOJIB3YS
dbu3uyecKkre BEIMYMHBL: JIABJICHHE Tra3za, TeMIepaTrypa, CpPeIHssi KUHETHYeCKas
SHEPTHUsl Xa0TUUECKOT0 JABUKEHHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh MOJICKY I,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTHsI, padoTa ra3a, KodhOUIIMEHT MOJE3HOTO
NEeNUCTBUS TEIJIOBOTO JBUTATENIS, IPU ONMMCAHUM MTPABUWIBHO TPAKTOBATh (hU3NUYECKUIT
CMBICJT UCIIOJIb3YEMbIX BEJIMYWH, UX 0003HAUEHUS U €IUHUIILI, HAXOJIUTh (POPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEJIMUNHAM;

ONUCBHIBATh M3YYEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEILIECTBA U BJIECKTPUUECKHUE
sBJIeHUs (TTPOIIECCHI), MCIOJIb3Ysl (DU3NYECKHE BEIMYUHBI: DJIEKTPUUYCCKUN 3apsi,
AJIEKTPUYECKOE MOJIe, HAMPSIKEHHOCTD MOJIsS, HOTEHIIMAN, PA3HOCTh MTOTECHIIUAJIOB; IPH
OTMMCAaHUU TIPABUIBLHO TPAKTOBATh (PU3MUECKUM CMBICI UCIIOIB3YEMbIX BEJIMYMH, UX
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0003HAaYEHUS U €IMHUIIBL; YKA3bIBATH (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO
BEIIMYUHY C IPYTUMHU BEJTUIHNHAMU;

aHAM3UPOBaTh (PU3UUYECKHE MPOIECCHl M SIBJICHUS, HCIONB3Ys (HU3UIECKUE
3aKOHBI M MPUHIMIBL: 3aKOH BcemupHoro Tsarotenus, |, Il u |1l 3akonsr HeioToHa,
3aKOH COXPAaHEHUSI MEXaHWYECKOW IHEPTUH, 3aKOH COXPAHEHUS! UMITYJIbCa, IPUHIIMI
CYNEpIIO3UIIMA CUJI, TPUHIMI PaBHOMNPABUS MHEPIHUATIBHBIX CHCTEM OTCUETa,
MOJICKYJISPHO-KHHETHIECKYIO TCOPUIO CTPOCHHUS BEIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeImHEH KHHETHYECKOW HDHEPTrUU TEIUIOBOTO ABMKEHHUS MOJIEKYJ C aOCOJIOTHOU
TEeMIIepaTypoil, MepBbIil 3aKOH TEPMOJANHAMHUKHU, 3aKOH COXPaHEHUS IJIEKTPUUYECKOTO
3apsana, 3akoH KynoHa, mpu 3TOM pa3yinyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0
MaTE€MaTUYECKOE BBIPAKEHHUE U YCIOBHUS (TPAaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHITUIIBI ICHCTBHS MAIUH, TPHOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3indaTh YCIOBHS MX OE30MMacCHOTO WCIOJB30BaHHUSA B TOBCEIHEBHOM
KU3HH,

BBITIOJIHATh DKCHEPUMEHTHI TI0 HCCIIENOBAaHUI0 (U3MYECKUX SBICHUN U
MIPOIIECCOB C HCITOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPH OTOM
dbopmynpoBaTh MpodemMy/3aiady ¥ TUNOTe3y Yy4eOHOro IKCIEpUMEHTa, COOUpaTh
YCTAaHOBKY M3 MPEJJIOKEHHOTO 000pYyI0BaHMsI, TPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEpEHHUs (U3MUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTHMAIBHBIA CHOCOO0 W3MEPEHHS W MCIOJb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXAy  (QU3WYecKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TMPAMBIX H3MEPEHHI, MPU OSTOM KOHCTPYHPOBATH YCTAHOBKY,
(GUKCHPOBaTh Pe3yJbTaThl MOJYYCHHOW 3aBHCUMOCTH (DM3MYECCKUX BEITUYMH B BHJIC
TaOJHIl ¥ TPaQHUKOB, AEJIATh BEIBOBI ITO pPe3yJIbTaTaM HCCIICI0BAHMSI;

cobyrofaTh mMpaBwia 0€30MacHOr0 TpyJa MPU MPOBEICHUM HUCCIACIOBAHUNA B
paMKax y4eOHOro DSKCINEpPUMEHTa, Y4eOHO-HCCIIeIOBATEIbCKON W MPOEKTHOM
NESTEILHOCTH C HCIIOJB30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000pyI0BaHUs;

pemaTh pacuéTHHIE 3a/1a4y C SIBHO 33JJaHHON (DU3UIECKON MOEIBIO, UCTIOb3YS
¢du3nueckre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/ladyd BHIOUPATH
(bU3HUECKYI0 MOJIENb, BBIACIATh (PU3NUECKUE BEIIMYUHBI U (hOPMYJIIbI, HEOOXOIUMbIE
st e€ perieHus, MPOBOIUTh PacdE€Thl W OICHUBATH PEATHHOCTh MOJYYEHHOTO
3HAYCHUS (PU3NYECKON BETUIMHBL,
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pellaTh KaueCTBEHHbIE 3aJauM: BBICTPAUBATh JIOTUYECKH HENPOTHUBOPEUUBYIO
LENOYKY pacCyKIEHUI ¢ Omopod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buszndecKue SBICHUS;

UCIOJIb30BaTh NPU PEIICHUN y4eOHBIX 337a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTMM Ul TOMCKA, CTPYKTYPUPOBAHMs, WMHTEPIPETALMU U NPEICTABICHUS
y4eOHOH M HAy4yHO-TIONYJSIpHOM HHQOpMAlMM, TMOJYYECHHOM W3 pa3IUdHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(POPMAIIHUIO;

MPUBOIUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS N0 (PU3MKE B MOBCEAHEBHOW YKU3HU IS
oOecrieueHus ©0€30MaCHOCTH NpPU OOpalleHWHu C MNpUOOpaMU U TEXHUYECKUMH
YCTpOMCTBaMH, Ui COXPAHEHHS 3/I0pPOBbS U COONIONECHHS HOPM JKOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAaloIIeH cpee;

paboTaTh B TpyINIEe C BBIIOJHEHUEM pPA3IMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBAaTh pabOTy TPYyMNbl, PAIMOHATIBHO pacCIpeAeiiaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYaIMsAX, aJeKBaTHO OIICHHWBATH
BKJIaJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOMN POOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/1bl HAYYHOI'O [IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubnmorexa [IOK

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

33 | ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' da30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. DJJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 351eKTpUYECKUil TOK. TOKH B 12 bubnnoreka [JOK
' Pa3IMYHbIX Cpetax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI
pecypcbl
®du3nka — Hayka o0 IpUpPOJIE.
1 Hayunrsie MeT(})],Z[LI nofoHHﬂ 1 Bubmiorexa OK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Pousb 1 MecTo ¢uzuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubmmoreka [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBHOCTH JII0IEN
MexaHu4eckoe ABHKEHHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubmmoteka IIOK
neuxkenus. [lepemenmenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
CraproBasi TUarHoCTHKA.

4 PaBHOMEpHOE IPSAMOIMHEIHOE 1 bubmorexa I[JOK

P P https://m.edso00.ru/ff0c3620
JIBYDKCHUE

5 PaBHOYyCKOpEeHHOE MPSMOTIUHENHOE 1 bubmuorexa [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOe majieHne. Y CKopeHue 1 bubnuotexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBrm>keHrE MaTepHaIbHON TOYKH I10 1 bubmorexa I[JOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
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[IpuHLIHAII OTHOCUTENBHOCTH

8 lanunes. UnepuuanbHbie CUCTEMBI bubnmorexa HOK
g https://m.edsoo.ru/ffOc3be8
orcyeta. IlepBblii 3akoH HeroToHA
Macca tena. Cuna. [Ipuniun
9 cynepnosuuu cui. Bropoii 3akon bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MatepuanbHOM TOUKH

10 Tperuii 3akoH HeroToHa 1151 bubmmoreka [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 Tsokectu. [lepBas kocMudeckas bubmmorexa [IOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHust. Cuila CONTPOTUBIIEHUS TIPU bubmuoreka [IOK
JIBIDKEHUH TEJ1a B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[locTynarenbHOE U BpaliaTeibHOE

14 JBUKEHHE a0COIIOTHO TBEPAOTO bubnnorexa [JOK
tesa. MoMeHT cuiibl. [liieuo cusel. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOIO Tela
HNMnynbsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE IBUKEHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmorekxa [IOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502
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18

MatepHuaabHON ToukH. Teopema 06
N3MEHECHHN KMHETHUISCKOMH SHCPIUun

[ToTeHumanbHas SHEPrUsl.
[ToTeHumanbHas HEPrus ynpyro
1e(OPMHUPOBAHHOM MTPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIN3M TIOBEPXHOCTH 3EMITH

[ToreHunanbHbIE U
HEenoTeHUUaNbHble CUIIbl. CBs3b
paboThl HEMOTEHLIUATIBHBIX CUJI C
U3MEHEHUEM MEXaHU4YECKON IHEPTrUn
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YJHEPTUn

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

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

19

JlaGoparopHas paboTa
«WccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHHUECKOM
SHEPTUHU TeJa Ha IpUMepe
pacTsDKEHUS PE3UHOBOTO KTy Tay

20

21

22

Konrtponbnas pabora Ne 1 o Teme
«Kunemaruka. /[nnamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
TeopuH. bpoyHOBCKOE ABUKEHUE.

Hudbdysus

XapakTtep JBUKEHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA.

bubnmorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2
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23

24

Mogenu cTpoeHUs Ta30B, JKUJIKOCTEH
Y TBEPABIX TEI

Macca mounekyin. KonudectBo
BemlecTBa. [locrosnnas ABoraapo
TermoBoe paBHOBecue. TemnepaTrypa
u e€ uzmepenue. lllkana remneparyp
Lenbcus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

27

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUn
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akon JlanpToHa. ['a30BbIe 3aKOHBI

bubnuoreka [{OK
https://m.edsoo.ru/ff0c511e

28

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
MEX]y TTapaMeTpaMu COCTOSTHUS
pa3pekeHHOT0 raza»

29

30

H3omporecchl B ueanbHOM rase u
uX rpaduyueckoe MmpeaCTaBICHUE

BuyTpeHnHss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KonmdecTno
TEIUI0THI U paboTa. BHyTpeHH s
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Buael rerionepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
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VYenpHas TEI0EMKOCTE BEIIESCTBA.
KomnuecTBo TemuoTsl npu

bubnunorexa LIOK

32
teronepenaye. AnnadaTHbIi https://m.edsoo.ru/ff0c5¢c36
nporiecc
33 IIepBblil 3aKOH TEPMOAMHAMUKY U bubnuoreka [JOK
€ro NPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0c5efc
HeoOpaTumocTh mporeccoB B
34 npupoe. Bropoii 3akon bubmmorexa [JOK
prposie. BIop https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MallIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKosoruyeckue npoodaemMbl
TEIIOHEPTETHKHU
O6o06maromuii ypok
38 <<MOJ'II:K HI: HaS}I]F()i)I/I?,I/IKa OcHOBBI bubmorexa LOK
Yp ’ https://m.edso0.ru/ff0c6938
TEPMOIMHAMHKIY
KonTtponbHnas padora Ne 2 o teme
39 «Monexynsprast pusuka. OCHOBBI 1 bubmorexa HOK
Yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuorexa [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3AyXa. HackllieHHbIH Bubmmorexa [IOK
AY%a: - https://m.edsoo.ru/ff0c64d8
nap
42 Teépnoe Teno. Kpucramnuueckue u bubmuoreka [IOK

aMmopdHbIe Tea. AHU30TPOITHS

https://m.edso0.ru/ffOc65f0
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CBOWCTB KpHUCTAJLIOB. JKuakue
Kkpuctayibl. CoBpeMEHHbIE
MaTepuabl

[InaBnenne n KpucTaJuiu3anusi.

bu6nmoreka [IOK

43 Y enbHas TEIUIOTA IUIABICHHUSL.
ASIBHAT TEIIOTE THARICH https://m eds00.ru/ff0c6708
CybOnumarust
bubnuoreka [{OK
44 YpaBHeHUE TEIJIOBOTO OanaHca
PABHEHHE TEIUIOBOT f https://m.edsoo.ru/ff0c6820
DneKkTpu3zanus Tei. DNeKTPUIECKUn
45 3apsn. JIBa BHIa SJIEKTPUYCCKHUX bubmorexa [JOK
AL A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOTHUKH, TUATIEKTPUKH H
46 n(?n HﬂOBO HIfKI/I 3a1ff))H bubmorexa [IOK
YHPOBOA ' https://m.edsoo.ru/ffOc6bcc
COXpPaHEHHUS IIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsiioB. 3aKoH
47 Kynona. TodeuHbli 251eKTpUYECKUN bubmorexa LOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosist. [IpuHIMn cynepnosunun bubmmnoreka HOK
3JIEKTPUYECKUX NoJIeh. JInHuM https://m.edso0.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit 371eKTpOCTaTHIECKOTO
49 oy, [Torenmman. PasHocTh bubmorexa HOK
] . https://m.edsoo.ru/ff0c6f00
MOTCHI[HAJIOB
[TpoBOTHHMKY W AUDIICKTPUKHU B
PoBoa A P bubmuoreka [{OK
50 AIIEKTPOCTATUYECKOM IIOJIE.

JusnexkTpudeckasi IpOHUIIAEMOCTb

https://m.edsoo.ru/ff0c7018
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51

OnexrpoéMkocTs. Konnencarop

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOT0 KOH/IeHcaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlabopaTtopHast pabota "HU3mepenue
AJIEKTPOEMKOCTH KOHAEeHcaTopa"

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOMTUPOBAILHOT'O
amrmapara, CTpyWHOTro puHTepa.
DINeKTpOCTaTUYECKas 3allIHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma ist
yJacTKa Ienu

[TocnenoBarenpHOE, MapaiedbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOTHUKOB. JIaGopaTropHas
paborta «M3yueHne cMenanHoro
COCIMHEHUS PE3UCTOPOBY

PaboTa 1 MOLITHOCTH 3JEKTPUUECKOTO
ToKa. 3akoH J[oymnsa-Jlenna

3axon OMa A1 OJTHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora

0.5

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c74f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0
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59

60

«M3mepenne D/1C ncrtouHuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS

DIIEKTpOHHAas IPOBOJUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS METAJIJIOB OT
temiiepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB

61

[TonynpoBoaHUKH, UX COOCTBEHHAS
U TIpUMECHasi TPOBOAUMOCTD.
CaoiicTBa p—N-nepexoja.
[TomrynpoBOIHUKOBBIE TPUOOPHI

bubnunoreka LIOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTPUUECKUI TOK B pacTBOpPax U
paciiaBax 3JEKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DnexTponauns

bubmmoteka IIOK
https://m.edsoo.ru/ffOc82ba

63

DIIeKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSITeTLHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
Monnus. [Inazma

bubmmoreka IIOK
https://m.edsoo.ru/ffOc84ae

64

KonTponbnas pabota no teme Ne 3
«2nekTpocTtaTuka. [locTosiHHBIN
3NEKTpUYECKUl TOK. TOKHM B
Pa3IUYHBIX Cpelax»

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8a8a

65

DnexTpuueckue mpruOopsl U
YCTPOMCTBA U MX MPAKTUYECKOE
npumeHeHue. [IpaBuna TeXHUKU
0e30MacHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ffOc86fc
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66 O06o0marmui ypox 1 bubnmnoreka HOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
bub6nmoreka [IOK
67 Hrorosast KoHTpoOJIbHAS paboTa 1 1 https://m.edsoo.ru/f0c8e56
PesepBHbIil ypok. O600mIarommii bubnmnoreka HOK
68 1
ypok no TeMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penaxiueii [lapdentreBoit H.A., AknnonepHoe obmectBo «M3naTenbcTBO
«ITpocsenienue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakiueii [TapdpentreBoit H.A., AkuimonepHoe o6mecTBo «3marenbeTBo

((HpOCBGHIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

COopHnuk 3ana4 o ¢usuke. 10-11 kmacesl (k yueoHukam I'.5. MsikuiieBa
u.ap.) — M.: Dx3amen, 2019

®dusuka. 3agauauk. 10-11 ki.: [Tocobue a1t 0011e00pa3oBar. yapexaeHui /
PeivkeBuu A. I1. - M.: [Ipoda, 2019

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1 bu6mmoreka IIOK https://m.edsoo.ru
2 https://resh.edu.ru

3 https://yaklass.ru

4 https://edu.skysmart.ru

5 https://urok.apkpro.ru
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