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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIIUX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kitaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k nmiaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAaHMPYEMBbIE PE3yNbTaThl OCBOCHUS Kypca (PU3UKH Ha 6a30BOM YPOBHE, B
TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM oOydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buzmyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIOTHUN B cpepe SHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
MOJYYEHHs] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(GbU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MIO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kkypca pusuku 11 ypoBHS CpeaHET0 00111ero 00pa3oBaHusI TIOJI0KEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €T0 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJECPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3UUECKON HAayKH, OCMBICICHHE CBS3U Pa3BUTHSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN N3y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKO 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX MIPEJICTABICHUSIX O IIPUPOJIE, IPAHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUHN U MPOILIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0 B Kypce (U3MKU PEealn3yeTcs MPEekKIe
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
J1y1st 6a30BOT0 YPOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX padOT, MPOBOAMMBIX s
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM O0ECTeunBaeTCsl OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIHYMH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHuE yesieTcs pEIICHNI0 PaCUE€THRIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
du3nYecKOl MOAENbI0, TO3BOJIAIOIINE TPUMEHATh W3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKaromleu
KU3HH, TpeOytonue BbhIOOpa (U3UYECKON MOJIETH IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaabHO-TEXHUUECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOmiero oOpa3oBaHUs JTOJDKEH HM3Yy4aTbCs B YCIOBHSIX MPEAMETHOTO
KabuHeTa (PU3MKU WIM B YCJIOBMSIX HHTETPUPOBAHHOIO KaOMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOI0 LMKiIa. B xabuHere (QU3MKU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE Il BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIIIOHHOE 000PYI0BaHHE.

JleMoHCcTpalMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIIEHHbIX B IporpamMme 10 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI ~U3YyYaeMbIX SIBICHHUA M  TPOIECCOB, OSMIHUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTAa Ha JBYyX oOydJaromuxcs. TemMaTHuecKhe KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUHl.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 0011EM 00pa30BaHUU SBISIFOTCS:

e (opmupoBaHMEe HHTEpeca M CTPEeMJICHHS OOy4YaloUuXcsi K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTyallbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEJCTABICHUNA O HAYYHOM METO/E MO3HaHUs U (pOopMHUpOBaHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opmmpoBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3YUCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHHEe YyMEHUN OOBICHATH SIBICHHUS C HCIOJIb30BAaHUEM
(bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opmupoBaHNe TpPENCTaBICHUA O POl (U3MKH IS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTmkeHne 3TUX Iiefiel 00ecTednBaeTCsl pelIeHHEeM CIEAYIOMUX 3a1a9 B
npornecce U3ydeHus Kypca GU3NKH Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e MIpHOOpPETEHHWE  CHUCTeMbl  3HaHUH 00  o0mux  QU3HIECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUAX, BKIIOUas MEXaHHWKY, MOJICKYISIPHYIO
(bU3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

e (opmupoBaHME YyMEHUN NPUMEHATH TEOPETHUECKUE 3HAHMUS IS
OOBSICHEHUsSI (PU3UYECKUX SIBJICHUM B MPHUPOJAE W JJS MPUHATUS MPAKTHUECKUX
PEIIEHU B MOBCEAHEBHOM KU3HH;



e OCBOCHHE CIIOCOOOB pEIICHUS pa3jIMYHBIX 3aJad C SBHO 3a/JaHHOM
duznyeckoil Monemblo, 3a/1ad, MOJAPa3yMEBAIOMIMX CaMOCTOATEIBHOE CO3/IaHUE
buznyecKoil Moenu, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TIOHMMaHHE (PU3MYECKUX OCHOB M TNPHUHIMIIOB JCHCTBHUS TEXHHUYECKUX
YCTPONCTB M TEXHOJIOTUYECKUX MPOLIECCOB, MX BIMSHUS Ha OKPY>KAIOIIYIO CPELY;

e OBJAJICHUE METOJAMH CAMOCTOSTEIHHOTO IJIAHUPOBAHUS U MPOBEACHUS
¢u3nYeCKuX OKCIEPUMEHTOB, aHajdW3a ¢ HMHTEPOpeTanuud  HHPOpMaIH,
OIpEIEIICHUS IOCTOBEPHOCTH TOJIYYEHHOTO Pe3ysIbTara;

e CO3/IaHHUE YCJOBUH JUIS PA3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOMH,
TBOPYECKOH J1eATEIIHOCTH.

Ha wn3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpPEOHErO OOIIEro
obpaszoBanus 1o nporpamme Cupuyc orBoautes B 10 kimacce — 102 gaca (3 gaca B
HEJIETIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBl NMO3HAHMS OKPYKAIOLIETO
mMupa. PoJib 3KcriepuMeHTa U TEOPUHU B MPOLECCE TO3HAHUS TPUPOIbl. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (U3MYECKUX SBJICHUM W TpolieccoB. HaydHbie TUIOTE3bI.
duznyeckre 3aKOHbBI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JTATYUKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUaIbHOW TOYKHM, UX MPOEKIUHM HAa OCHU CHUCTEMBI KOOPAHUHAT.
CnoxeHue NnepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHOe nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHueitHoe neuxenue. JIBrHKeHre MaTepruaibHON TOYKH 10 OKPY>KHOCTH
C MOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTD.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUI0METD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii axcnepumenm, nabopamopmuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHH IPU PaBHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHNUs IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBwii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTepualibHON TOUKU. TpeTuii 3akoH HbroTOHA 17151 MaTepuanbHbIX TOYEK.

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

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEHUS U cuiia TpeHus nokos. KoadduiumeHT tpenusi.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUIKOCTH WIIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cubl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. ¥YcnoBus
paBHOBECHUSA TBEPIAOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIium.



HccenenoBanue yciioBUM pPaBHOBECUS TBEPAOTO TEJA, HMEIOLIErO0 OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMiynbc MaTepuaabHOM TOUYKHM (Teda), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPIUs YIpPYro
nehopMUpOBaHHON NPYKUHBL. [ToTeHITMaNbHAS SHEPTHS Tea BOJIN3H MOBEPXHOCTH
3eMJIH.

[loTeHnuanbHple U HEMOTEHUIUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXAaHUYECKOW SIHEPTUH CUCTEMBI TEN. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yyenue abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI0 JTBYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanne CBsI3M pabOThl CUJIBI ¢ UBMEHEHUEM MEXAHUYECKOW IHEPTUU
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMHUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJECHUCTBUS YacTULl BellecTBAa. MoJaenu CTPOEHHUsI Ta30B, KXUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPHHM HJACATIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeaHe KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvactull rasza. l[llkana



temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UACaTLHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnpIThl 110 U PY3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WIUTIOCTpUpYIOIIas IPUPOy AaBICHUS ra3a Ha CTEHKHU COCy/a.

OnbITEl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS HJCAIBHOTO Trasa,
H30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJMHAMHYECKOU
CUCTEMBI U cioco0bI €€ n3MeHenus. KonnuecTBo TeIioThl U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HWJEalbHOrOo  Tra3a.  Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue MepBOro 3aKOHA TEPMOJMHAMHUKHU K u3ompoleccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

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

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS  TEIUIOBBIX  MallHWH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nerictBusl TeruioBod MamuHbl. [{ukn KapHo u ero kospduumeHT mMose3HOro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruy Teja MPH COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJ NEUCTBHEM CXXATOTO BO3JyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTrUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT N0 a1nabaTHOMY PACUIUPEHUIO BO31yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHmeHcanus. Vcmapenne u kuneHue. AOCONMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MarTepuanbl. [LmaBnenune u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOIYYEHHS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

DNeKTpu3anus Tey. DISKTPUUECKUid 3apsia. J[Ba BU1a 3EKTPUUECKUX 3apsII0B.
[IpoBOAHUKM, JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUM 3apsia.
OnekTpuyeckoe mnoje. Hanpspk€HHOCTe  amekTpudeckoro mnoiid.  [IpuHuumn

CYHEPIO3ULUN BJIEKTPUUYECKUX MOJIeH. JIMHMM HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.



PaGota cun anekrpocratudeckoro mojs. [lorennuan. Pa3HocTs mOTEHIIUATIOB.
[IpOBOIHUKN W AUANEKTPUKH B 3JIEKTPOCTATUUECKOM IoJie. [[uanmekTpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

B3auMopenicTBre HaAANEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkxoyns—Jlennma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. KopoTtkoe 3aMmbIkaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 MpUMeCHast IPOBOIMMOCTh
noTynpoBoHUKOB. CBoMcTBa p—N-nepexonaa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOIUTUYECKas: AUCCOIUALINS. DIEKTPOIIH3.

DJIeKTpUUEeCKUM TOK B Ta3zax. (CaMOCTOATENbHBIH M HECaAaMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.



TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYITPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBJICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IO TIOTIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMeliaHHOE COeIMHEHNE TPOBOTHUKOB.

[IpsiMmoe wu3MepeHue dIEKTpOoABMKYIEH cuibl. KopoTkoe 3ambIkaHue
raJbBaHUYECKOTO DJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

Me:xnpeaMeTHble CBS3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBbIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, FIKCIIEPUMEHT, MOJIETTMPOBaHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0osia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUECKHE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,
JIIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAas  JUCCOLMALMS,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3/AyXa, BETPHI, 0apoMeTp, TEPMOMETP.



Texnonocus: mpeoOpa3oBaHUE ABIKEHUN C HCMHOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHMS B TEXHUKE, MOJIIWIHWKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JBHUraTeilb BHYTPEHHETO
CropaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIULMOHEP, TEXHOJIOTUN
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIEC HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110
®OU3BUKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUS
OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3alid OCHOBHBIX HaIlpaBIICHHI
BOCIIUTATENBHON IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpa;KkaIaHCKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeToCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIECSATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpPraHU3AlINY;

YMEHHE B3aUMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPHMOTHYECKOTO0 BOCIIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKTIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIErO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
pUCYIIEro (pu3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIATAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH JKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHE TJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 QUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBISTH IPOEKTHYIO U HCCIIEOBATENBCKYIO AESITEIBHOCTD
VHIUBUYAJIBHO U B TPYyIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbDI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3zoBble 1ornueckue aAefcTBu:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENCNATh e JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JOCTHOKCHHSI,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIIICHNE TIPH PEIICHNN KU3HCHHBIX MPOOJICM.
ba3oBble ucciaenoBare/ibCKue 1eUCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
bu3nuecKoil HayKH;
BJIa/IETh HABBIKAMH Y4eOHO-MCCIIE0BATEIBCKONW U MPOSKTHOU ACSITENIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY



METOJIOB pelIeHHs 3ahad (PU3MUYECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [T0O3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IIPU CO3JaHUH YU€OHBIX POEKTOB B 00J1acTU (PU3UKH;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE€ PEIICHMs 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B NPAKTUYECKYI0 OOJACTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb NMPOOJIEMBI U 33a4H, TOIYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pabora ¢ undpopmaumeii:

BJIAJETh HABBIKAMHU MOJy4YE€HHUs] MHPOpManuu (U3HUECKOTO COAEpKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEpIpeTaluio MHPOPMalUu pa3iUdHbIX BUAOB U (opM
IIPE/ICTABIICHHUS];

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PELICHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBAaHUM SPrOHOMUKH, TEXHUKN 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATHYECKUX HOPM, HOPM HUH(MOPMAIMOHHOU
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPN AHUS B PA3IUYHbIX (opMarax cC
y4€TOM HazHayeHHsI THPOPMAIIUHU U LEJIEBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIBHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOMU ACSATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUd W CMAr4ath
KOH(JIUKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;



MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacrpenensiTh pojid C Y4ETOM MHEHHM YYaCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE TPOEKTHI, OLEHHBATh HUJEU C TO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.
PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATH MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JacTH
($hU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsiIM, BHOCUTh KOPPEKTUBBI B JIESTEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEpIIAEMbIX JICMCTBUM U MBICIUTEIBHBIX TMPOIECCOB, HMX pe3yJbTaTOB U
OCHOBAaHUI;

WCITIOJIB30BaTh MPUEMBI pe(PIICKCUU sl OIICHKH CUTYyallud, BEIOOpA BEPHOTO
pelieHus;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHUIO;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPU aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrHMX IIpU aHAlM3€ pe3yJIbTaToB
NEesTEeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce 1ocTrKeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI T10
dbuzuke IS YpOBHA cpeaHero oOmero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPILICHCTBYETCS AMOIIMOHAIIbHBIN WUHTEJUIEKT, MpeAnoararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HANPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU C(ephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
AMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIiexy, ONTUMHU3M, WHHUIIMATUBHOCTb, YMEHHE JEWCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX PoOJb U MECTO (U3UKU B (POpMUpPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON EATEIBHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, UHEePIMaIbHAs CHCTeMa OTCYETa, aOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NUYECKUE SBJICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AIEKTPOIMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOO/IHOE TIaJIeHUE TeJ, JBHKEHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEll,



U3MEeHeHHe o0BhEMa Tel MpU HarpeBaHWU (OXJIAKICHWUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHCAIUs, TUIABJICHUE, KPUCTAJLTU3AINs, KUIICHHWE, BIIAKHOCTH
BO3]lyXa, MOBHIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKy MapaMeTpaMu COCTOSHUS ra3a B M30MPOIECCaxX, IEKTpHU3aLuUs Tell,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi HEeprusi, MOTCHIMAIbHAS DHEPrusi, MEXaHUUecKas
pabota, MexaHMYecKass MOIIHOCTh; NPH OINUCAHWW MPaBUIBHO TPAKTOBAThH
bu3MYeCKul CMBICI MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (U3UYECKYIO BEIIMYUHY C JAPYTUMHU
BEITMIMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIJIOBBIC SBJICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBAApaTHUIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KOO (PUIMEHT TMOJE3HOTO JCUCTBHS TEIUIOBOTO JBUTATEINSA, IPH OINHUCAHUU
NPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMCHIBATh M3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKUE
sBJICHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE T0JIe, HAMPSXKEHHOCTD TOJISA, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB,
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, WX OOO3HAYCHHMSI W CIWHHIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINC
JTAaHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BETHYNHAMH,

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3MUECKHE
3aKOHBI M MIPUHIMILL: 3aKOH BcemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPrHH, 3aKOH COXpPaHEHUS WMITYJIbCa,
TNPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOIOTHOM TeMIlepaTypoH, MEepPBhI 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsiaa, 3akoH KylloHa, TpW 3TOM pas3idyaTh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIMITHI ICUCTBUS MAIIIMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iudaTh YCIOBHS MX O€30MaCHOTO MCIOJIB30BAHMS B MIOBCEIHEBHON
KU3HH,



BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN, MPU ITOM
dbopmyarpoBaTh mpodieMy/3anady U THIOTE3y YIeOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO M3MEPEHHUS M WMCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIAY  (PU3MYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YIHTATHI TOJIYICHHONW 3aBUCUMOCTH (PM3MUECKUX BEITUYNH B BUJIC
Ta0auIl U rpauKoOB, JIeJIaTh BBIBOABI 10 PE3yIbTaTaM UCCIICI0BAHUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMkax y4eOHOro OJKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJMMBbIC JJIsI €€ pEIICHUs, MPOBOJUTH Pacuy€Thl U OLICHUBATH PEaJTbHOCTH
MOJIYYE€HHOT0 3HaYeHUsI (PU3UYECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

WCIIOJIB30BaTh MPH PEIICHUN YUEeOHBIX 33/1a4 COBPEMEHHbIE MHPOPMAIITMOHHBIC
TEXHOJIOTUU [IJIsl TIOMCKA, CTPYKTYpPUPOBAHUS, UHTEPIIPETALMA U MPEIICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJISpHOW WHGOPMAIMK, TOJIYYEHHOM W3 Ppa3InYHBIX
HMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaEeMyI0 HH(OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

WCITIOJIb30BATh TEOPETUUCCKUE 3HAHUS 110 (PU3UKE B TTOBCETHEBHOM KU3HU TSI
oOecrieueHuss OE30MaCHOCTH TpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbsSI U COOIOJICHUSI HOPM DKOJOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

paboTaTh B TpyNIie C BBIMOJHEHHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pPACHpPENeNsiTh OOS3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O 1IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 3 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 3
Paznea 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiemariica o L https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika 12 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHHSI B MEXaHUKE 11 1 1 htts://m.edsoo.ru/7fA1bf72
Hroro no paszneny 32
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 13 1 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 15 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHMSI BELLIECTBA. bubnuorexa [IOK
3.3 7 1
®a30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Uroro mo pazneny 35
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 15 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 16 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72

Wroro mo paszneny 31

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOT'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnble IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
®du3nka — HayKa O PUPOJIE.
1 Hayunrie MeTonpl MO3HAHUS 1 bubnnorexa [IOK
i https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
®u3nuecKue METO/IbI UCCIIEIOBAHUSA.

2 Ouznyeckue BeUYuHbl. CrOCOOBI 1
U3MepeHus PU3NIECKUX BEIHUMH.

3 dusnuecKue BeTUIHHBI. 1
[TorpemrHocTu pU3NUECKUX BETUYUH.

Mexannueckoe IBHKEHUE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO
4 nexkennd. Ilepemernienue 1 bubmorexa LOK
P ’ https://m.edso0.ru/ff0c3508
TpaekTopus, myTb. PaBHOMEpHOE
MPSIMOJIMHEMHOE JBUKEHUE.
['padyiku 3aBUCUMOCTH KOOPJUHAT,

5 CKOPOCTH, ITyTH U TIEPEMEILIECHUS 1 bu6muoreka [JOK
MaTepUaIbHOU TOYKH OT BPEMEHH https://m.edsoo.ru/ff0c3620
rpu ITJ1P.

5 3aKOH CIIOKEHHUSI CKOPOCTEM. 1
OTHOCUTETHHOCTH IBH)KCHHS.

7 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6muoreka [JOK

JIBIDKECHUE

https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

CBo0OosiHOE nazieHue. Y cCKopeHue

8 CcBOOOHOTO MaaeHus. [[BrkeHue bubmorexa HOK
A A ' https://m.edsoo.ru/ff0c39cc
Tesa, OPOIIEHHOTO0 TOPU30HTAIIBHO.
9 I'pacduxm ckopocTu, yCKOpeHHs
3aBUCUMOCTH KOOPJIMHAT
KpuBonuneliHoe 1BUXEHUE.
10 JIBr>keHUE MaTepHaIbHON TOYKH 110 bubmmorexa [JOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
11 Pemenue 3amau.
12 KonTponpsHas pabora.
[TpuHIIUIT OTHOCUTEIILHOCTH
13 lanmunes. MaepuuanbHble CHCTEMBI bubnnorexa [IOK
’ puﬂ https://m.edsoo.ru/ff0c3be8
otrcuera. IlepBriit 3akoH HeroTOHA
Macca tena. Cuina. [punnun
14 Cynepno3uiuu cuil. Bropoi 3akox bubmuoreka [IOK
Hprorona nig maTepuanbHON TOUKH. https://m.edsoo.ru/ffOc3be8
Tpernii 3akoH HeroTOHA.
3akoH BceMupHoro tsaroreHus. Cumna
15 TspkecTh. IlepBas kocMuueckas bubnmorexa HOK
- Hep https://m.edsoo.ru/ff0c3d00
CKOpOCTb
16 Cwita ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tena https://m.edsoo.ru/ff0c3el18
17 Bec Tena. Cuna peakuiuu onopsl.
Cuna tpenus. Koapdunuent
18 TpeHus. Cuita COnpoOTUBIIEHUS ITPU bu6muoreka [JOK
JBMKCHUH TeJla B )KMIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
19 Pemenrne koOMOMHUPOBAHHBIX 3a/1a4.



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

HOCTyr[aTCJIBHOC " BpaliaTCJIbHOC

20 JBIDKEHHUE a0COJIFOTHO TBEPIOTO bubnunorexa LIOK
tena. MoMeHnT cuitbl. [1nedo cumsbl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPIOTO Tella
21 [IpaBuio MOMG.I'{TOB. Ycnosus
paBHOBECHS TBEPJOTO TEA.
29 JlaBiaeHue KUIKOCTEH U ra30B. 3aKOH
[Tackans. 3akon Apxumena.
23 Pemrenne KOMOMHHPOBAHHBIX 3a7a4.
24 KonTponpsHas pabora.
HNmnynsc MmaTepuanbHOU TOYKH,
25 CHUCTEMBI MaTePHUAJIbHBIX TOYCK. bubmotexa [JOK
VIMITy b CHTEL https://m.edsoo.ru/ff0c43d6
26 3aKOH COXpaHCHHS HMITYJIbCA.
27 PeakTuBHOE IBIDKEHUE.
bu6nmorexa LIOK
28 Pabora u MOWIHOCTS CHITEL. https://m.edsoo.ru/ff0c4502
Kunerndeckas sHeprus
29 MaTepHagbHOi ToukH. Teopema 06
W3MEHEHUU KHHETUYECKOU YHEPTHUH.
[ToreHmanpHas 3HEPrUsl.
[ToTeHmuansHast SHESPTHS YIIPYTO
30 nepopMHUpPOBaHHON rII)pyncZHEI}.I bubnmorera LHOK
TloTeHMMATbHAs SHEpris Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMITH
IToTenuanbHBIE 1
31 HENMOoTeHIHaIbHEBIE CHIBL. CBA3b bubmmorexa TIOK

pa6OTBI HCTIOTCHIUAJIBHBIX CHUII C

https://m.edsoo.ru/ff0c478c
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W3MEHCHHEM MEXaHHMYISCKOM OHCPIruun
CHCTEMBI Tell. 3aKOH COXpaHECHUA
MEXaHU4YeCKOM OHCPIrun

Pemenue 3anay "3akoH coxpaHeHUs

32 MEXaHUYEeCKOM aHeprun"
33 VYupyrue u Heynpyrue
CTOJIKHOBEHHUSI.
34 Yrpyrue u Heynpyrue
CTOJIKHOBEHHUSI.
bubnunoreka LIOK
3 Kowrpomerast pabora. https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHUS
36 MOJIEKYJISIPHO-KUHETUUECKOI Bu6mmoteka [JOK
Teopun. bpoyHOBCKOE ABUKEHUE. https://m.edsoo.ru/ffOc4dc2
Hupdysus
BpoyHOBCKOE nBMKEHHUE. XapaKTep
37 JIBY)KEHUS M B3aUMOJICHCTBHS
YaCTHI] BEIIECTBA.
38 Mojenu cTpoeHus ra3oB, KHUJIKOCTEH
U TBEPBIX TEIL.
TennoBoe paBHOBecue. Temmneparypa
39 u e€ n3mepenue. [llkana remneparyp
Ilenbcus
40 Nneanprsiii ra3 B MKT. OcHOBHOE but6mmorexa [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
41 AOcoroTHas TeMIiepaTypa Kak Mepa bubnmnorexa [JOK

CpeaHel KHHETHYECKOM SHEPTUur

https://m.edsoo.ru/ff0c511e
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JBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kinaneiipona

T"a30BBIE 3aK0HEBIL. 3aK0H boiiia-

42
Mapuorra.
I"azoBbIe 3ak0HBI. 3akoH ['eil-
43
JIroccaka.
44 l'azoBbie 3akonbl. 3akoH [lapis.
45 YpaBuenue MeHieneena-
Knaneiipona.
46 3akoH /lanbTOHA.
47 H3onponecchl B uACAIBHOM rase u bubnuoreka [IOK
uX rpaduecKoe MpeCTaBICHIe https://m.edsoo.ru/ff0c570e
48 KoHTtposbHas pabora.
TepmoanHaMuueckas cucTema.
BnyTtpeHnHss sHeprus
TEPMOIMHAMUYECKOIN CUCTEMBI U
N bubmuoreka [JOK
49 cnocoObl e€ n3menenus. Koiamaectro
https://m.edsoo.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa
50 KonuuectBo TemnoTs! u padora.
but6mmorexa [IOK
51 Bunae! rerionepenaun
A pea https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
52 KonnuecTBo TemnoTsl pu bubnuotexa [JOK

Teronepenaye. AnnadaTHBIN
npoiiecc

https://m.edsoo.ru/ff0c5c36
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IIepBblil 3aKOH TEPMOAMHAMUKY U

bubnunorexa LIOK

53
€ro NpUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ffOc5efc

54 [IpuMeHeHue nepBoro 3akoHa
TEPMOJIMHAMHKH K U30IPOIIECCaM.

55 [IpumeHeHue nepBoro 3aKoHa
TEPMOJUHAMHKHU K U30IPOIIECCAM.

HeobpaTtumocTs nporeccos B
56 npupoe. Bropoii 3akon bubmmorexa LIOK
PHpOAS. BSTOP https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

57 TernmoBbie MamuHbL. [IpuHIUIT bubnnorexa [JOK
nevicteus v KITJ] TeruioBoit MammHbl https://m.edsoo.ru/ff0c600a

58 Huxn Kapro u ero KI1J]

Pemenne KOMOMHUPOBAHHBIX 3a/1a4

59
KIII.

Pemenne KoOMOMHUPOBAaHHBIX 3a/1a4.

60
KIII.

61 DKosoruyeckue npoodaemMbl
TEIIO3HEPTeTUKH
Pemenne KoOMOMHUPOBAHHBIX 3a/1a4.

62 O6o0maromuii ypok bubmuoreka [JOK
«MonexynsipHas ¢puznka. OCHOBBI https://m.edso0.ru/ff0c6938
TEPMOIUHAMUKI
KonTponbhas pabota no teme

63 «Momnexkynspraas pusuka. OCHOBBI bubmorexa [TOK

YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKH
64 [Tapoo6pazoBaHue U KOHJIEHCAIUS. bubmuoteka [IOK

Hcnapenue u KAreHue

https://m.edsoo.ru/ff0c63b6
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AOCONOTHASA U OTHOCUTEIbHAS

65 BJIAKHOCTH BO31Ayxa. HachIleHHBIN U buGnuorexa [IOK
f[yx ' = https://m.edsoo.ru/ff0c64d8
HEHACHIIICHHBIN TapPHI.
66 Pemenue 3amau "BiaxxHOCTE
BO3/IyXa"
Teépnoe Teno. Kpucraminueckue u
amMopdHBIe Tejla. AHU30TPONUS
67 CBOI\/JI:((}’)FB KPUCTAJJIOB }KTII) KHe bubnnorexa [IOK
P F/RHA https://m.edsoo.ru/ffoc65f0
kpuctaybl. CoBpeMEHHbIE
MaTepHuabl
[TnaBiaeHue U KpUCTAIA3AITHS.
68 VY enpHas TEMI0Ta IUIABICHUSI Bubmiorexa OK
A ) https://m.edsoo0.ru/ff0c6708
CyO6numarus
bu6nmorexa LIOK
69
VpaBHEHHE TETI0BOro bananica https://m.edsoo.ru/ff0c6820
70 KonrtponsHas pabora.
DneKTpu3anus Tei. INEKTPUIECKUn
71 3apsa. J(Ba BUIa SIEKTPUYECKHUX bubmorexa LOK
P a p https://m.edsoo.ru/ffOc6bcc
3aps/10B
bubmmoreka IIOK
72 3 K .
aKon Rymona https://m.edsoo.ru/ffOcébcc
73 Pemenue 3agau Ha 3akoH Kynona. bubnuotexa [JOK
To4YeuHBIi IEKTPUYECKHM 3apsiy https://m.edsoo.ru/ffOc6ce4
DNEKTPUYECKOE TOJIE.
74 Hanpsoxk€HHOCTE DIIEKTPHUUECKOTO bubnnorexa [JOK
P Tp https://m.edsoo.ru/ffOc6df2
nostst. JInHuy HanmpsHKEHHOCTH
75 OaHOPOIHOE IEKTPUUECKOE TOJIE.

[IpuHIHKI cynepno3unuu noJIeH.
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Pemenue 3anau "Hanpsok€HHOCTD

76 3JIEKTPUYECKOTO MoJis"
77 Pabota cuit 371eKTpOCTaTHIECKOTO bubnmnoreka HOK
nonst. [lorenumait. https://m.edso0.ru/ff0c6f00
78 [Morennuan. Pa3HoCTh HOTEHIIMAIOB.
79 Pemenue 3anau "Ilorennman"
[TpOoBOTHUKY U AWDIICKTPUKHU B
80 3JICKTPOCTATHYECKOM ITOJIE. bubmotexa [JOK
https://m.edsoo.ru/ff0c7018
JlmarekTpudeckast MpOHUIIAEMOCTh
N bubnuoreka [{OK
81 Jnekrpoémkocts. Konzercarop https://m.edsoo.ru/ff0c7126
82 [TapanenpHOE M MOCTIEA0BATEIIBHOE
COC/IMHCHHUE KOHICHCATOPOB.
DNEeKTPOEMKOCTD IIIOCKOTO
83 KOHJIEHCAaTOpa. JHEPTus bubmorexa LOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJEHCATopa
84 Pemenne koMOMHUPOBAaHHBIX 3a7ay. 1
85 Konrtponsnas pabora.
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0
cymiectBoBaHusA. [I0CTOAHHBIN TOK.
86 Cuna Toka. Hanpsbxenue.
Conpotusnenue. 3akon OMa jist
y4acTKa [enu
[TocTostHHBIN TOK. Hamnpsoxenue.
87 3akon OMa I ydacTKa IeTH.
DIIEKTPUUECKOE COTIPOTUBIICHHUE.
88 [TocnenoBarensHOE, MapaIeIbHOE, 05 bu6nunorexa LIOK

CMCIIaHHOC COCIMHCHHUC

https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

npoBoAHHUKOB. JlaboparopHas pabota
«M3yueHne cMEIaHHOTO
COC/IMHCHUS PE3UCTOPOBY

89 Pemenne KoMOMHUPOBAHHBIX 3a7a4.
90 PaboTta 1 MOITHOCTB AJIEKTPUYECKOTO bubmmoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0c7838
91 Pemenne koMOMHUPOBAaHHBIX 3a7au.
OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE
92 HMCTOYHHKA TOKAa. 3akoH Oma 11st 05 bubmuoreka [IOK
MOJIHOM (3aMKHYTOM) AJIEKTPUUYECKOM https://m.edsoo.ru/ff0c7ae0
LEeMu.
93 KopoTtkoe 3aMbIkaHue.
94 Pemienre KOMOMHUPOBAHHBIX 3a7a4.
95 ITOCTOSIHHBIN DIIEKTPUYECKUN TOK.
TokM B pa3nu4HbIX Cpelax.
96 DJeKTpOHHAs MPOBOJUMOCTh
TBEP/IBIX METAIJIOB.
97 DJIEKTPUIECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TonynpoBOIHUKY, UX COOCTBEHHAS U
08 IIPUMECHAsl TPOBOAUMOCTb. bubmuoreka [IOK
CaoiicTBa p—N-nepexona. https://m.edsoo.ru/ff0c84ae
[TorynpoBOTHUKOBBIE TPUOOPHI
DeKTpUYecKUil TOK B pacTBOpax 1
99 pacIuiaBax 3J€KTPOJIUTOB. bubmuorexa [IOK

DNEKTPOIUTHYECKAS TUCCOLIUAITHS.
DIIeKTpOIn3

https://m.edsoo.ru/ff0c82ba
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DJIIEKTPUUYECKHI TOK B Ta3ax.

CaMOCTOSITENIbHBIN U bubnuorexa [IOK

100 . 1
HECAMOCTOSITEIbHBIN pa3psl. https://m.edsoo.ru/ffOc84ae
Mounnus. [Ina3zma
KonTtponbHast pabora o Teme
«Qnekrpocraruka. [loctosHHBIN

101 3JIEKTPUYECKUN TOK. TOKHM B 1 bubmmoreka [JOK
pasIMuHBIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
poBepoyHas paboTa mpu
MPOBEJICHNHN Ha OYMaKHOM HOCHUTEIIE

102 Pesepsublil ypok. KonTponbHast 1 Bbu6motreka [JOK
pabota no Teme "DIeKTpoAHAMHKA" https://m.edsoo.ru/ff0c8c56

OBULIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA
Marepuainsl, npenoctasieHssie OL «Cupuyc»

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Marepuainsl, npenoctasieHnsie OL «Cupuyc»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
Oo6pazoBatenbHas miardgopma OL| «Cupuyc»



