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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yd€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernoJilaBaHusi ydyeOHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickoit Oenepanuy, peanu3yIommx OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3rKe BKIIOYAET:

e [IJIAHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YUCJIE IIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e coziepkaHue yueoHoro npeaMera «dusnka» no rojgaM o0yueHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYNAasl B
KauecTBe y4eOHOIo IMpeiIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpaduet u actpoHomued. Mcmosb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTepHaloB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (PuU3MKM BHOCHUT OCHOBHOW BKJIaJl B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢u3uKu i ypOBHS CpemaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXHO paccMaTpUBaTh KakK MPUHLHUIBI €ro
MTOCTPOCHMUS.



Hoes yernocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOMN (DU3UKH.

Hoesn ecenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBISeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaIa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKHUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO MPUPOOTIOIH30BAHMS U HKOJIOTMUYECKOM 0€3011acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (DU3MUECKUE TeopuH ((POpMHUpPOBAHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIU (PYH/IaMEHTAJIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CYET OpraHU3aldHd 3KCIEPUMEHTATbHON AEATENBHOCTH OOYUYarOIIMXCA.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIWNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKW, OCYILIECTBIAETCS y4YaCTHUKaMU
00pa30BaTeNBbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmieumBaeTcs  OBIAJICHHUE
OOyYalOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUsSI, HCCIEAOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX U KaYE€CTBEHHBIX
3anay. IIpu 3TOM M1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh N3YUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbBIX pa3nesnoB. /[ KaueCcTBEHHBIX 3a/1a4 MIPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SIBJICHUH M TMPOIECCOB B OKPYKAIOIIEH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha ypOBHE CpeHEro 0011ero o0pa3oBaHus JIOJKEH U3y4aThCs B YCIOBUSAX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OO0OpYyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3HKE YUCHHUECKHX MPAKTHUCCKUX PadO0T U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHUA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHH.

JlabopaTopHoe 000OpynOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTAa Ha JBYyX oOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHM LIEJIIMU U3y4€HUS] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e popMHUpOBaHWE WHTEpPECAa W CTPEMIICHHS OOYYAOIIMXCS K HAyIHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE WX MHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e Pa3BUTHE TPEJCTABICHUI O HAYYHOM METOJC IMO3HAHUSA M (POpMHUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

 hopMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3yjIbTaTa U3YYCHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHUE YMEHUW OOBSICHATH SIBJICHUS C  HMCIOJIb30BAaHUEM
(bU3MYEeCKUX 3HAHUH ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TMPEACTABICHUN O poiM (U3UKK JUIsl PA3BUTUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMMUX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPEIHETO O0Iero 0Opa30BaHuUS:



o IPUOOPETEHNE CUCTEMBI 3HAHUM 00 001uX (HU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHSX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKU;

e popMUpOBaHHME YMEHUU TPUMEHATh TEOPETHUECKUE 3HAHUS IS
OOBbsICHEHUS (PU3WYECKUX SIBICHUW B TPUPOAEC U JUISl TMPUHITHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

¢ OCBOCHHE CIIOCOOOB pEHIeHUs pPa3jdu4HbIX 3aJad C SBHO 3aJlaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKo MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e IOHUMAaHWE (PUBUUYECKUX OCHOB W TPHUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSIHHS HA OKPYKAIOIIYIO
cpeny;

¢ OBJIAJICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCJIIOBHM [JIsl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 yacos: B 10 kimacce — 68 yacoB (2 4yaca B HE/IEINI0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemplii B mporpamMmme 10 (QU3MKE TMepedyeHb JIabOpaTOpPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
poBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O IIO3HAHUSA

®dusnka — Hayka o npupoje. Haydnsle METOIbI TO3HAHUS OKPYXKAIOLIEr0 MUPA.
Ponp 3kcnepumeHTa M TEOPUM B IIPOLIECCE IMO3HAHMS NMPUPOIBI. OJKCIIEPUMEHT B
¢busuke.

MonenupoBanue (GU3NYECKUX SIBICHUA U TMpoleccoB. HayuHbie rumortesbl.
®dusnyeckue 3aKOHbl M TEOpPUM. ['paHUIBl NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIMI COOTBETCTBUA.

Ponb 1 MmecTo pusuku B popMUpPOBAHUU COBPEMEHHOM HAYyYHOU KapTUHBI MUDA,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBbIE UZMEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienne, CKOpPOCTh (CpefHsISI CKOPOCTb, MTHOBEHHAsl CKOPOCThb) U
YCKOpEHHE MaTepuajlbHONW TOUKH, WX MPOEKIMH Ha OCH CHUCTEMbl KOOpIWHAT.
CroxeHue nepeMenieHnil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMpsIMOJIMHEWHOe JBwkeHue. ['paduku
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, TNyTH ¢ TepeMenieHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOosiHOE TIasieHne. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonuuenHnoe npuxenne. JBUkeHUE MaTEPUAIIBHON TOUKHU 110 OKPYKHOCTH C
MOCTOSIHHOM I10 MOJYJK CKOPOCTBIO. YTJIOBasg CKOPOCTb, JMHEWHAs CKOPOCTb.
ITepuon u wactora obpamieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHudyeckre YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBI)KEHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TIEpeaadHn.

Jlemoncmpayuu

Mogens cucTemMbl OTCU€Ta, WILTIOCTpAIUs KUHEMAaTHYECKUX XapaKTePHUCTHK
JBHKCHUSL.

[IpeoOpazoBanue NBUKEHUIN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OPOIIEHHOTO TOA YIIOM K TOPU3OHTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagnenue ckopoctyl pu ABHKEHUH 1O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEPABHOMEPHOTO ABMKEHHS C LEIbIO OIMPEHECICHUS MIHOBEHHOMU
CKOpOCTH.

HUccnegoBanne COOTHOMICHHS MEXAY NYyTSIMH, IPOUIACHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE  PABHBIC TMPOMEXYTKH BPEMEHUW TIPU PAaBHOYCKOPEHHOM
JIBWKEHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBUKEHUS IAPUKA B BA3KOM )KUIAKOCTH.

N3yuenue nBuxeHus Teia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutensHOCcTH  ['aymmies.  lIlepBwlii  3akoH  HproToHa.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. IIpuninun cynepno3unuu cui. Bropoit 3akon HeroToHa 1115t
MaTepuaabHON TOUkU. Tpernit 3aKkoH HproTOHA 11 MaTEpUATIbHBIX TOYEK.

3akoH BceMupHoOro TiaroreHud. Cuia tspkectu. [lepBast kocMuyeckas CKOpOCTb.

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

Tpenne. Bunbl Tpenus (1mokosi, ckoibxeHus, kauenus). Cuna tpenusi. Cyxoe
TpeHue. Cuna TpeHUs CKOJbXEHUsI U cuia TpeHus mnokosi. KoadduumeHt tpenus.
Cuna conpOTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH WJIU rase.

[TocTynarenbHOE M BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuIbl OTHOCHUTENBHO OCH BpameHus. Iliedo cunbl.  YcioBus
paBHOBECUS TBEPIAOIO TEIA.

TexHuueckre YCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHHWE: TMOAIINITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrnoxxeHue CHJl.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie padbomul

Nzyuenne nmxeHus Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI yOPYTOCTH, BO3ZHHUKAOIIMX B MPYXKUHE U
pPEe3MHOBOM 00pa3iie, oT ux aedopmaruu.



Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Wmiynec MarepualibHOM TOYKM (T€da), CUCTEMbl MaTEpUAlbHBIX TOYEK.
NMiynsC cuiibl M WM3MEHEHUE UMITYJIbCA TeJld. 3aKOH COXPAaHEHUs HWMIIYJIbCA.
PeaktnBHOE nBUXEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass »Heprusi MaTepUaJbHOW TOUYKM. Teopema 00 W3MEHEHUU
KHMHETHYECKOW YHEPTHUH.

[TorenunanbHas sHeprus. [loTeHIManbHas 3HEPTrUs ynpyro 1epopMUPOBAHHOM
npy>kuHbl. [loTeHInanpHas sHeprus Teaa BOJIU3U OBEPXHOCTH 3E€MJIH.

[loTeHmanbHble ¥ HEMOTEHUUAIbHBIE CUJIbl. CBSA3b PA0OTHI HEMOTEHIUATBHBIX
CWJII C M3MEHEHHEM MEXaHWYECKOM D3HEPrMM CHCTEMBI TeEJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOIIED,
MIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[lepexoa NOTEeHMATILHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyenne aOCONIOTHO HEYNPYroro yjaapa € MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C W3MEHEHUEM MEXAHWYECKOM SHEpruu
TEeJIa Ha PUMEPE PACTKEHUS PESUHOBOTO KTy Ta.

Pa3znes 3. MousiekyasipHast pu3uKa U TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOW TEOPUU U HMX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABMKEHUS U
B3aMMOJEHUCTBUS YaCTHUIL BelIeCTBA. MOAEIN CTPOCHUS Tra30B, )KUIAKOCTEN U TBEPABIX
TeJI U 00BSACHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u pa3Mepsl
Monekysa. KonnuectBo BemectBa. [locTositHHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana temmeparyp
[enbcus.

Mopnenp uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM
TEOpUM HJeanbHOro rasza. AOcomOTHas TemmepaTypa Kak Mepa CpeaHeu
KMHETHUYECKOW JHEPrMy TEIUIOBOrO JABMXKEHMS dactull rasa. [llkama temmeparyp
KenbBuHa. T'a3oBble 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneilpona. 3akoH



JanpToHa. M30mpoiiecchl B M€albHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BEIlIECTBA.
['padmyeckoe mpencTaBiIeHUE U30MPOLIECCOB: H30TEPMA, U30X0pa, U300apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOIIME JUCKPETHOE CTPOEHWE BemiecTBa, GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnbIThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HIUTIOCTpUpPYIOIIasl IPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHHUS HMICAIBHOTO  rasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Onpenenenue maccbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE W3MEPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY MapaMeTpaMH COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. OcHosbl mepmoouHamMuKku

TepMoanHaMuueckass cucrema. BHYTpEHHssI SHEPIrUus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3MeHeHus. KommdecTBo Ternorsl U paboTta. BHyTpeHHss
SHEPrus OJIHOATOMHOTO UCAIBHOTO rasa. Bunbt TEeIJIONepeIauHn:
TEIJIONPOBOAHOCTh, KOHBEKIUS, M3JTy4YeHHUE. YIelibHas TEeMJI0EMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTHI pH TEIIIONEpEIaye.

[Tonssitue 006 ammabatHom mporiecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3aKoHA TEPMOIAMHAMUKH K wu3omporieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHamMuku. HeoOpatumMocTh Po1IeCCOB B MIPUPOJIE.

TernoBeie MamuHbl. [IpuHIMNIBL MEeHcTBHS TETUIOBBIX MamuH. [IpeobpazoBanus
DHEPTUM B TEIUIOBBIX MammHaX. KoddduimeHnt mose3Horo AeUCTBUS TEMIOBOU
MamuHbl. [ukn KapHo u ero ko3gp¢GuumeHT moyie3HOro AeHCTBUS. DKOJOTUYECKHE
MpOOJIEMBbI TETJIOIHEPTETUKHU.

TexHuyeckre yCTpPOWCTBA W  MPAKTUYECKOE MPUMEHEHUE: JBUTATEIh
BHYTPEHHETO CropaHusi, OITOBOW XOJIOAWIBHUK, KOHIUITHOHED.

Jlemoncmpayuu



H3meHeHrne BHYTpPEHHEH SHEpPruu Teja IMPU COBEPILIEHUU padOThI: BBUIET
npoOKK W3 OYTBUIKM TOJ JECHCTBHEM CKAaTOrO BO3[yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHs (BUICOAEMOHCTPALINS).

N3menenune BHyTpeHHEH sHeprun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OnpbIT 0 aaAMabaTHOMY paCIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoi TypOWHBI, IBUTaTellsi BHYTPEHHErO CrOpaHUs, PEaKTHBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcauus. Mcnapenne u kuneHue. AOCOMOTHAs U
OTHOCUTEJIbHAS BIAXHOCTh BO3Ayxa. HacelmeHHbIl mnap. YnaenpHas Teora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUSI OT 1aBJICHUSI.

Teépnoe Teno. Kpucramiueckue nu amopdubsie Teiaa. AHM30TPOIUS CBOWCTB
kpuctauioB. Kuakne xkpucramibel. CoBpeMmeHHble Marepuanbl. [lmaBienue wu
KpUcTajuIM3anus. Y AesbHas TerioTa miasiieHus. Cyoaumanusi.

VYpaBHeHHE TEII0BOro OanaHca.

TexHHuecKHue YCTPOMCTBA M INPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETpP, TEXHOJOTMU MOJYYEHHS] COBPEMEHHBIX MaTEpHaliOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX NIAPOB.

Kunenue npyu moHMKEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHust v IJIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpalust KpUCTaIOB.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mMepenre OTHOCUTENBHON BIAXHOCTH BO31yXa.

Paznen 4. DinekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DIIeKTpU3alus Tel. DICKTPUUECKUM 3apsa. [[Ba BHaa 3JIEKTPUUECKUX 3apsiIOB.
[TpoBOAHMKM, AUPIAEKTPUKH U TTOTYTPOBOJHUKHU. 3aKOH COXPAHEHUS DJICKTPUUECKOTO
3apsja.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TodedHbId 3JIEKTPUYECKUM 3apsl.
Onextpuyeckoe none. Hanpspk€HHOCTh — 3mekTpuyeckoro  nois.  [lpuHoun
CYyNEPHO3ULHUH DJIEKTPUUECKUX TNoJieh. JIMHMM HanpssKEHHOCTH DIIEKTPUYECKOTO
HOJISL.



Pabora cun snekrpocrarndeckoro nois. [loreniuman. Pa3HOCTh MOTEHIIMAOB.
[IpOoBOIHMKM W AUAPIEKTPUKU B IJIEKTPOCTATUYECKOM ToJie. JluanekTpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMKocTb. KonaeHcaTtop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHAEHCATOpA.

TexHuyeckue yCTpOWCTBA UM IPAKTUYECKOE NPUMEHEHHE: JJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHYECKAs  3alllUTa, 3a3€MJICHUE DJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DJIEKTpPOCTaTUYECKAs 3aLIUTA.

JIM3IIEKTPUKH B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTB AJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT IUIOMAIN TUIACTHUH,
PACCTOSIHUSI MEXK1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOTO  TOKA.
Nctounuku Toka. Cuna toka. [TocTosIHHBIN TOK.

Hanpspxenue. 3akon OMa 1715 y9acTKa LETH.

DIJIEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONPOTUBICHUE BELICCTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COEITMHEHNUE IPOBOJHUKOB.

PaGora onextpuyeckoro Toka. 3akoH JDxoyms—Jlenma.  MomrHOCTH
3JIEKTPUYECKOTO TOKA.

DJIEKTPOABIIKYINIAS CHJIAa W BHYTPEHHEE COMNPOTUBJICHHE HCTOYHHUKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTOH) 2yieKTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

DNIeKTpOHHAS ITPOBOJIUMOCTb TBEPABIX METAJJIOB. 3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOAHUKH. CoOcTBeHHas " MpUMECHAas MIPOBOJIUMOCTH
MoynpoBoHUKOB. CBoOMCTBA p—n-niepexona. [loynpoBogHUKOBBIE TPUOOPHI.

ONEKTpUYECKUd  TOK B pacTBOpax M paciulaBaX  3JIEKTPOJUTOB.
DIEKTPOIUTHYECKAST JUCCOLUALIMS. DIEKTPOIIHU3.

DIIEKTPUYECKUN TOK B Tazax. CaMOCTOSTENbHBIN U HECAMOCTOSTEIbHBIN pa3ps/l.
Monnus. [1na3ma.



TexHuueckue yCTpOWCTBA W  MPAKTUYECKOE IMPUMEHEHUE: aMIEpPMETp,
BOJITMETP, pPEOCTaT, HWCTOYHUKUA TOKA, ODJIEKTpPOHArpeBaTelbHbIe MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPBI, TEPMOMETP COIPOTUBIICHMSI, BaKYyMHBIH JHOJ,
TEPMUCTOPHI U POTOPE3UCTOPBI, TOTYIPOBOJHUKOBBIN MO/, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COINPOTHUBJIECHUS LWIMHIPUYECKUX TMPOBOAHUKOB OT JUIUHBI,
IUTOLIAAM MONIEPEYHOI0 CEUYEHUsS U MaTepuana.

CMmelaHHOEe COeIMHEHNE ITPOBOIHUKOB.

[Ipamoe wum3MepeHue INEKTpoABWXKyIEH cwibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIIECHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE DIIEKTPOIUTOB.

HckpoBo# pa3psia U MPOBOAUMOCTB BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomut

N3yuyeHne cMEmaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3IeKTpOABMKYIIEH CHJIBI MCTOYHHMKA TOKAa M €ro BHYTPEHHEIO
CONMPOTHUBJICHUS.

HaOmnronenue aiexTposiusa.

MexnpeaMeTHbIe CBA3M

Nzyuenne kypca ¢uzuku 0a30Boro ypoBHs B 10 Kiacce ocCylIecTBISIETCS C
Y4ETOM COZAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMH MaTE€MAaTHKH,
OMOJOTHUH, XUMUH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemnvle nowsimus, CBA3aHHBIE C HM3YyYEHUEM METOJIOB HAay4YHOI'O
MO3HAHUS: SBJICHME, HAy4yHbIH (akT, TUNoTe3a, (QuU3nMdeckas BEIUYUHA, 3aKOH,
Teopusi, HAOJIIOCHHE, FIKCIIEPUMEHT, MOJICTTMPOBAHHIE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pemieHre CUCTEMbl ypaBHEHUH, TMHEHas QyHKIMs, napadoua,
runepOona, uX rpapukd M CBONCTBA, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPHI
Y UX MPOEKLIUH HAa OCH KOOPAUHAT, CI0)KEHHE BEKTOPOB.

buonocus: Mexanuueckoe ABW)KEHHE B KUBOHM mpupone, nudpdysusa, ocmoc,
TEMJI000MEH >KMBBIX OpPraHU3MOB (BHbl TEIIONEpPEIayH, TEIIOBOE PaBHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B dKUBOUM NPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOKMCTBA TBEPIBIX TEJ, )KUAKOCTEH U Ia3oB,
ANEKTPUYECKUE CBOMCTBA METAJIIOB, JIEKTPOIUTHYECKAs AUCCOLMALIMS, FralbBaHUKA.

['eocpagpus: BIa)XKHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonocus: npeoOpa3oBaHUE JBUKEHUMN C UCIIOIB30BAHUEM MEXAHU3MOB, YUET
TPEHUSI B TEXHUKE, MOJIIUIHUKH, UCIIOJb30BAHUE 3aKOHA COXPAaHEHHS MMITYJIbCA B
TEXHUKE (pakeTa, BOJOMET U JAPYTUE), ABUTATENIb BHYTPEHHETO CrOpaHus, MapoBas
TypOvHa, OBITOBOM  XOJNOJWJIBHUK, KOHJUIMOHEpP, TEXHOJOTUU TIOJyYEHUS
COBPEMEHHBIX MaTEpPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHHE DJICKTPONPHUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, AJIEKTPOHArpEeBaTENbHbIE MNPHUOOPHI, 3JIEKTPOOCBETUTENBHBIE MPUOOPHI,
raJibBaHUKA.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mnpeamera «duszmka» Ha YpPOBHE CpEAHEro OOIIero
obpazoBaHus (0a30BBIM YpPOBEHB) JOJDKHO OOECIEUUTHh JTOCTHKEHHUE CISTYIOITUX
JUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA ydeOHOTo mnpeameTa «DPu3nkay JOIHKHBI
OTpa)kaTb T'OTOBHOCTb M  CIOCOOHOCTh  OOYYaroOlUMXCS  PYKOBOACTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllUW,  TO3UTHBHBIX  BHYTPEHHUX  YOEXJCHHH,  COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUIMCKOTO O0O0IIecTBa, paclIMpeHUue >KU3HEHHOTO
ONBITA W OMNbITA JEATEIBHOCTH B IPOLIECCE PEaIu3allid OCHOBHBIX HAaIIPaBICHUMN
BOCIIMTATENBHOMN JAEATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMK 00YYaIoOMEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOI0 OOIIECTBa;

MPUHATHE  TPATULIUOHHBIX  OOIIEYETOBEYECKMX  T'YMAHUCTHYECKUX U
JNEMOKPATHYECKUX LEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYKO JIESITEIbBHOCTh B HMHTEpPECAX TIPaXAaHCKOTO
o0IIecTBa, yuacTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIUY;

YMEHHUE B3aUMOJECHCTBOBATH C COLMAIBHBIMU MHCTUTYTAMU B COOTBETCTBHUH C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

FOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOU €S TEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIAHCKOU UIEHTUIHOCTH, TATPUOTU3MA,;

LHEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHKECHUIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;



CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TPUHUMAThL OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCIIC B
JEeSATENBHOCTH YUEHOTO;

OCO3HaHME JINYHOTO BKJIaJ[a B TOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas SCTETUKY HAyYHOTO TBOPUYECTBA,
npucymero pusndeckon Hayke;

S) TpyaA0BOIr0 BOCIIMTAHUS:

MHTEPEC K Pa3IuvHbIM cpepam npodecCuoHaIbHON IeITeIbHOCTH, B TOM YHCIIe
CBA3AaHHBIM C (U3HKOM M TEXHHKON, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccuu 1 peain30BbIBATh COOCTBEHHBIC )KM3HEHHBIC TLJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa3oBaHUIO B 00JacTu
(Y3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 7K0JIOrMYeCKOTr0 BOCIIUTAHMSA:

c(hOPMHPOBAHHOCTh JKOJOTHUECKOW KYJIbTYPhl, OCO3HaHHWE TJ00aTBEHOTO
XapaKTepa dKOJOTHIECKUX TPOOIIEeM;

IUTAHUPOBAHUE M OCYIIECTBICHUE JEUCTBUM B OKpYKArOIIEH cpeie Ha OCHOBE
3HAHMS 1IeJIeH YCTOMYHUBOTO PAa3BUTHS YEJIOBEUECTRA;

paCIIMpPEHHE OIBITA MEATSILHOCTH YKOJOTHUSCKON HAMPaBICHHOCTH Ha OCHOBE
UMCIOIINXCS 3HAHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEeILHOCTH, TOTOBHOCTH B TIpOIecce
M3y4deHUsT (U3HKU OCYIIECCTBIATH MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JCITEIBHOCTD
WHJUBUTyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA
ba3oBrble Jiornueckue aeiicTBUA:
CaMOCTOSITEIILHO dhopmMyHpoBaTh u aAKTyaJIn3UpPOBATh npooJiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENCIATh LEJIU JCITEIbHOCTH, 33aJaBaTh IAPAMETPbl U KPUTEPUHU UX
JIOCTUKCHMS;
BBISIBJISITH 3aKOHOMEPHOCTH M IMPOTUBOPEUYHS B PACCMATPUBAEMBIX (PU3HMUYECKUX
SIBJICHUSIX
pazpabaThiBaTh TUIAH PEIICHUS TPOOJEMBbI ¢ Y4ETOM aHalu3a HMEIOITUXCS
MaTepUalbHbIX U HEMaTEepUaIbHbIX PECYPCOB;



BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHHBATh PUCKU TOCIEACTBUI AESITEIbHOCTH;

KOOPAVHHUPOBATH U BBIIIOJIHATH PabOTY B YCIOBUAX PEaJIbHOTO, BUPTYaJIbHOTO U
KOMOMHHUPOBAHHOI'O B3aUMOJEHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIILJIEHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBarenbcKkue 1eiiCTBUA:

BJIQJIETh HAy4YHOW TEPMHUHOJOTUEH, KIIOUYEBBIMH TMOHATHUSAMU WU METOJAMHU
¢$u3nueckoil HayKu;

BJIA/IETh HAaBbIKAMHU y4€OHO-UCCIIEIOBATENLCKON U MPOEKTHOM NEATEIbHOCTH B
o0nactu (HU3HKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TOUCKY
METO/IOB pelieHusl 3a1ad (U3HYECKOrO COJEpKAHMS, NPUMEHEHHIO pPa3INYHbIX
METO/0B ITI03HAHMUS;

BJIAJACTh BHJIAMU JEATEIBHOCTHM IO TMOJYYEHHIO HOBOIO 3HAHMS, €r0
UHTEPIIPETAllUY, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Pa3IUYHbIX Y4EeOHBIX
CUTYalIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlW3upoBaTh 3ajavy,
BBIIBUTATh TUIIOTE3Yy €€ pelIeHUs, HaXOAUTb apryMEHThI JUIsl JOKa3aTelbCTBa CBOMX
YTBEpXKACHUM, 3a7]aBaTh IApaMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B X0/I€ PEIIECHUS 3aJa4l Pe3yJbTaThbl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHbIE 3aJaud B 00pa3OBaTEIbHON
JesITeIbHOCTH, B TOM YHCJIE€ IPU U3YUEHUH (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHMS 10 (QU3MKE B TMPAKTUYECKYIO 00JIacTh
KUZHENIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE UJIEH, MpeJiaraTh OPUTHHAIBHBIE TOAXO/bI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUS.

Pab6ora ¢ unpopmaumeii:

BJIaJIeTh HAaBBbIKAMHU TMOJy4YeHUs WHGOpMau (QU3NYECKOrO COACpNKaHUS U3
VMCTOYHHKOB PA3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBIISITh IOHUCK, AaHAJIN3,
CUCTEeMATHU3allMI0 M HHTEpIpeTaluio HHPOPMAIUN Pa3IUYHbIX BHJIOB U (HopM
MIPE/ICTABJICHMUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCII0JIb30BaTh CPEICTBA MHPOPMALIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUN
B pCIICHWU KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTraHM3AI[MOHHBIX 3a1ad C
coOmoienneM TpeOOBaHWN HDPTrOHOMHKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M JTUYECKUX HOPM, HOPM HH(POpPMaLMOHHON
0€30IMacHOCTH;



CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKAHUS B PA3IMYHBIX opMaTax ¢ yu€Tom
Ha3Ha4yeHUs] MHGOpPMAIMU U LEIEBOW ayAMTOPHUHU, BBHIOMpAs ONTHUMAIbHYIO (hopmy
IIPEICTABIICHUS U BU3yaJIN3al1u.

KoMMyHuKaTHBHBIE YHHMBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

OCYIIIECTBJIATH OOIIEHNE HA YPOKax (PU3HKHU M BO BHE-YPOUHOU NESITEIBHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYallUd U CMATYATh KOH(MIUKTHI;

pPa3BEPHYTO M JIOTMYHO H3JaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYaJbHOU
paboTHI;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JEUCTBUH € Y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

MpUHUMATh  1EeJM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JIOCTHXKEHUIO: COCTABIATH IUIAH JEHUCTBUM,
pacnpenensiaTb poyid ¢ Y4ETOM MHEHUH YYaCTHHKOB, OOCYXKJaTh pE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh Kau€CTBO CBOETO BKJAJa M KaXKJIOr0 y4aCTHHUKA KOMAaHJbl B OOIIUH
pe3yJbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE TMPOEKTHI, OIEHUBAaTh WJEH C TMO3UIMK HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE TMOBEJICHHE B  Pa3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILIECTBIISATh TO3HABATENBbHYIO JESITENBHOCTh B 00J1acTU
(GU3MKKM W aCTPOHOMHH, BBISIBJSITH MPOOJIEMbI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHHS PaCUETHBIX M KAUECTBEHHBIX 3a/1a4,
IJIaH BBIMOJIHEHUSI TMPAKTUYECKOM pabOThl ¢ Y4€TOM MMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOp, AapryMEHTHUPOBAaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PELICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAULIUN B 00JACTH (PU3HKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.



CaMOKOHTPOJIb, SMOIIUOHAJILHBI HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyalMsM, BHOCHTh KOPPEKTHUBBHI B JCSATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM;

BJIaJIETh HaBBIKAMHU TMO3HABATEIbHOM pedIEeKCHN KaK OCO3HAHUS COBEPINAEMBIX
JEMCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

HCIIOJIh30BaTh NPHUEMBI pedIECKCUH TSl OIEHKH CHTYyalldd, BhIOOpa BEPHOTO
pEIICHMS;

yMETh OIIEHUBaTh PHUCKM MU CBOCBPEMEHHO IPUHUMATh PEIICHHS IO HX
CHIDKCHHIO;

MPUHUMATh MOTHMBBl M apTyMEHTHI JPYTHX TMPU aHAINW3E PE3yJIbTaTOB
TeSATETHHOCTH;

NPUHUMATh ce0s1, MOHWMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTUBBI W apryMEHTBl JIPYTUX TMIPU aHajJu3e pe3yJbTaToOB
NeSITEBbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mporecce mocTmkeHUsT THYHOCTHBIX PE3yJIBTATOB OCBOCHHS MTPOTPAMMBI TI0
dbu3MKe I ypOBHSA  CpPEIHEro oOmero o0pa3oBaHus Yy  OOyYaromuxcs
COBEPILIEHCTBYETCS AMOITMOHAJIbHBIN HUHTEJIEKT, MpeAnoararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIETO CIIOCOOHOCTh TMOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BHUJCTh HAIpaBJICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU Chephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aJanTHPOBATHCI K
OMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIIOYAIOIICH CTpEMJICHHE K JOCTHKEHUIO TEIH U
yCcrlexy, ONTHUMHU3M, HHHUIIMATUBHOCTh, YMEHHE JECUCTBOBATh HCXOJs W3 CBOUX
BO3MOXKHOCTEH;

AMIIATHUH, BKIIFOYAIOIICH CIIOCOOHOCTH MOHWUMATh AMOIIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €0 MPH OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO
U COTICPEKUBAHMIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATH OTHOIICHHUS C
JIPYTUMU JTFOABMU, 3a00TUTHCSI, POSBIIATH HHTEPEC U pa3perniaTh KOHPIUKTHI.

MNPEIMETHBIE PE3YJIBTATbBI
K xonmy obydenus B 10 kiacce npenMeTHble pe3yabTaTbl HA 0a30BOM YpPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:



JEMOHCTPUPOBATh HA MpUMEPAX poJib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUM, B IPAKTUYECKOU NESITENBHOCTH JIOAECH;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS] HU3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepuagbHas TOYKa, MHEpLUaiIbHas cucTeMa OTcuéra, aOCONIIOTHO TBEPIOE TEO,
WJICAUTBHBIN Ta3, MOJIECIA CTPOCHUS Ta30B, KUAKOCTEHM M TBEPIBIX TEJN, TOUYCUHBIN
AIEKTPUUCCKUH 3apsij] IPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacno3HaBath (U3MUECKUE SBJICHHS (IIPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUHU CTPOEHHUS BEIIECTBA U
BJIEKTPOJAVMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEMHOE IBHXKEHUE,
CBOOO/IHOE MajicHUE TeJ, ABUKEHHUE TI0 OKPY>KHOCTU, UHEPIIMS, B3aUMOJICHCTBUE Te,
mubdy3usi, OpOyHOBCKOE JBUKEHHE, CTPOCHHE JKUIKOCTEH U TBEPIBIX TE,
M3MEHEHHE 00bEMa TeNl MpU HarpeBaHUM (OXJIAXKICHHH), TEIUIOBOE pPaBHOBECHE,
HCHapeHne, KOHACHCAIMs, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIEHUE, BIIAXHOCTD
BO3/yXa, ITOBBILICHUE JIABJICHHUS Ta3a IPU €r0 HATPEBAHUU B 3aKPBITOM COCYJE, CBS3b
MEXKJy IapaMeTpaMHM COCTOSIHMsA Ta3a B M30MpOoLeccax, JJIEKTPU3alus Ted,
B3alMOJECHCTBUE 3aPA/I0B;

OMKCHIBATH MEXAHUYECKOE JBUKECHHUE, HCIOJb3Yys (U3UYECKUE BEIMYMHBIL:
KOOPAMHATA, MyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUIIA, UMITYJIbC
TeNa, KUHETUYecKash HHEprusi, MOTEHIMajbHas DJHEPrus, MEXaHUYecKkas padoTa,
MEXaHMYECKass MOIIHOCTh, NpPU OMNUCAHWU TMPABUIBLHO TPAKTOBATh (HUIUUYECKUIT
CMBICJI UCTIOJIB3YEMBIX BEITUYMH, UX 0003HAUCHUS U €IUHUIIbI, HAXOIUTh (HOPMYJIBI,
CBSI3bIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONMCHIBATh HW3YYECHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJIICHUS,
UCTIONB3ysd (U3MUYECKUEe BEIMYMHBL: JaBJIEHUE Tas3a, TeMmIepaTrypa, CpeIHsis
KUHETUYECKAsi SHEPIUsli XAOTHYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBaJApaTUYHasd
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsISI DHEprus, padbora rasa,
KOO PUITMEHT TONEe3HOTO JIEWCTBHS TEIJIOBOTO JBUTATENSI; TMPU  ONUCAHUU
MPaBWJIbHO TPakTOBaTh (U3UYECKUN CMBICT HCMOJb3YeMbIX BEJIUYUH, UX
0003HaYEHUS U €IMHUIIBI, HAXOUTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTHUMU BEJIUYMHAM;

ONKMCHIBATh M3YYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKHUE
sBJCHUS (TIPOLIECChI), UCHOJIB3YSl (DU3UYECKHE BEJIMYMHBI: IJICKTPUUECKUN 3apsi,
AJIEKTPUYECKOE T0JIE, HAMNPSIKEHHOCThH MOJs, MOTEHIHAN, Pa3HOCTh MOTEHIMAJIOB;
MIPU OMKUCAHUU MPABUIHHO TPAKTOBATh (PU3MUECKUNA CMBICI UCIIOIB3YEMbIX BEIUYMH,
uX O0OO3HAUYCHUS W EIWHUIBI; YKa3blBaTh (OPMYIIBI, CBS3BIBAIONINE JTAHHYIO
(MBUYECKYIO BETMYHUHY C IPYTUMH BEIMUYNHAMU;

aHAIM3UPOBaTh (PU3UYECKHE MPOLIECChl M SIBICHUS, MCMOJIb3ysd (U3NYECKue
3aKOHBI Y NMPUHUMIBL: 3aKOH BceMupHOro tarorenus, I, II u III 3akonsl HeroToHa,



3aKOH COXPAHEHHUsI MEXaHWYECKOW SHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCa, MPUHIIUII
CYNEPHO3UIMKA CHJI, TPHUHIMII PABHOMNPABUS HMHEPIHUANBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpelHe KMHETHMYECKOW HHEPruu TEIUIOBOTO ABUKEHUS MOJIEKYJ C aOCOJIIOTHOM
TEeMIIEPATypO, MEPBBIA 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHHUS IJIEKTPUIECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €TO
MaTEeMaTHUECKOe BBIPAXKEHHE U YCIOBHS (TpaHUIlbl, 00JaCTH) TPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE MPUHIUIIBI ICUCTBUS MalIUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HUX O€30MaCHOTO HCIOJIb30BaHUS B MOBCEIHEBHOU
KHU3HU;

BBITIOJHATh OKCHEPUMEHTHI 10 HCCICIOBAaHUIO (U3UUECKUX SIBICHUN H
IPOLECCOB C UCHOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HW3MEpPEHUIl, NpU 3TOM
dhopmyIHpoBaTh NpoOIeMy/3a1ady ¥ TUIOTE3y YIECOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyA0BaHuUs, IPOBOAUTH ONBIT U (POPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBIISITH TMPSIMbIE U KOCBEHHBIE M3MEPEHHs] (U3UYECKUX BEIMYWH, TPU
TOM BBIOMpPATh ONTUMAJbHBIA CIOCOO H3MEPEHUS U HCIOJIb30BaThb H3BECTHBIC
METO/Ibl OLIEHKU MOTPEUIHOCTEN NU3MEPEHUI;

WCCIIEIOBaTh ~ 3aBUCHMOCTH ~ MEXAY  (U3MUeCKMMH  BEIMYMHAMH  C
WCIIOJIb30BaHUEM TMPSIMBIX W3MEPEHWH, MPH OITOM KOHCTPYHPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl MOJYYCHHON 3aBHCHUMOCTH (DM3MUECKUX BEIUYHH B BHJIC
TabJIML ¥ TpaUKOB, JIe1aTh BHIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHUS;

coOmoaTh npaBuwia 0e30macHOro TpyJa NpU MPOBEIECHUH HCCIEIOBAHUN B
paMKax y4eOHOro SKCHEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOH U TMPOEKTHOMN
ACSTENIbHOCTH C WCIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOHCTB M J1aOOPATOPHOTO
000py1I0BaHUS;

pelath pacu€THbIC 3a7a4 C SIBHO 3a/IaHHOM (PU3NYECKON MOJIENbIO, UCTIOIb3YsI
¢bu3nueckrue 3aKOHBl W MPUHLUIBI, HA OCHOBE aHajM3a YCJIOBHS 3aJaud BBIOMPATH
(U3UYECKYIO0 MOJIENb, BBIIETATh (PM3HMUECKUE BEJIMYMHBI U (POPMYJIIbI, HEOOXOAUMBIE
s e€ pelieHus, MPOBOJUTH PACU€Thl U OIEHUBATH PEATbHOCTH TMOIYYCHHOTO
3HaYeHUs] PU3NYECKON BEITMYMHBI,

peliaTh KaueCTBEHHbIE 3aJauM: BBICTPAUBATH JIOTUYECKH HEMPOTHBOPEUUBYIO
[EMOYKY PpAacCyKJIEHUI ¢ OmMopold Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznyeckue sSBJICHUS;

MCTIONb30BaTh NPU PEIICHUH yUeOHBIX 3a7ad COBPEMEHHbIE HHPOPMAIIOHHBIC
TEXHOJOTHH [UIsl TOMCKA, CTPYKTYPHUPOBAHUS, WHTEPHIPETAIMH U TPEICTaBICHUS
y4eOHOW ¥ HAy4YHO-TIOMYyJSpHOW HMH(POpPMAIMH, TOJYyYEHHOM U3 Pa3IuYHbIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyro HH(OPMAIIHIO;



MPUBOIUTH MPUMEPHI BKJIa/la POCCHICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHMS MO (PU3UKE B MMOBCEAHEBHOM KU3HU IS
oOecrieueHrs O€30MACHOCTH TpPU OOpalleHHuH ¢ MpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, ISl COXPAHEHHS 3J0POBbS U COOJIIOJIEHHUS HOPM 3KOJOTHYECKOIrO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyNIE C BBIIOJHEHUEM pPAa3JIUYHbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBAaTh PadOTy TPYIIbI, pPAlUOHAIBHO PpACHpENEsaTh O0S3aHHOCTH U
IJIAaHUPOBATH JIEATEILHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJ€KBATHO OLIEHUBATH
BKJIQJl K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PELICHUE pACCMATPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
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Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
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METO/IbI
1.1 2 https://m.edsoo.ru/7f4 1bf
HAyYHOTO 7
MTO3HAHMS -
Uroro no pazueny 2
Pa3zpen 2. MEXAHUKA
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3.2 10 1 https://m.edsoo.ru/7f41bf
TEPMOTUHAMUKHN
72
ArperatHble
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da3oBrIe 72
TIEePEXO0/IbI
Hroro no pazneny 24
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Paznea 4. JIEKTPOJJUHAMUKA

bu6mmoreka [JOK
4.1 DNIeKTpOCTaTUKA 10 https://m.edsoo.ru/7f41bf
72
[TocTrossHHBIM
3JIEKTPUUYECKU bubnmoreka [JOK
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Pa3IMYHBIX 72
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INOYPOYHOE IVTAHUPOBAHMUE 10 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
®du3uka — HayKa o
bu6mmoreka [IOK
npupoge. Hayunsie
1 https://m.edsoo.ru/ff0c3
METO/Ibl TO3HAHUS 2e2
OKPYKaroIEero MUpa o
Pons 1 mecto
(bu3uKY B
OpPMUPOBAHUU
dopmitp N bubmuoreka [JOK
COBPEMEHHOM
. 1 https://m.edsoo.ru/ff0c3
Hay4YHOW KapTHUHBI
3e6
MHpa, B
MPaKTUYECKOU
JESTEIIbHOCTH JIIOJICH
Mexanuyeckoe
JIBIDKCHHUE.
OTHOCHUTEILHOCTh bu6mmoreka [JOK
MEXaHUYECKOTO 1 https://m.edsoo.ru/ff0c3
JBYDKCHMUS. 508
IIepememienue,
CKOpOCTb, YCKOPEHUE
PaBnomepHOe bubnnoreka [JOK
IPSAMOJIMHENHOE 1 https://m.edsoo.ru/ffOc3
JBHKCHUE 620
PaBHOyCcKOpeHHOE bubnuoreka [IOK
MPSMOJIMHENHOE 1 https://m.edsoo.ru/ffOc3
JBHXKCHUE T2e
CB00OOIHOE MaIcHUE. bubmuoreka [JOK
VYckopeHnune 1 https://m.edsoo.ru/ffOc3
¢BOOOIHOTO ITaIEHUSA 9cc
KpuBonuneiinoe
JIBIDKEHHE. bu6mmorexa [IOK
JIBmkeHue 1 https://m.edsoo.ru/ff0c3
MaTepHaibHON TOYKH ada
M0 OKPY>KHOCTHU
[MpuaIMn 1 bubmuoreka [IOK
OTHOCUTEIILHOCTHU https://m.edsoo.ru/ffOc3



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

lanuies.
NuepunanpHbie
CHUCTEMBI OTCUETA.
ITepBblii 3aK0H
HeroTona

Macca tena. Cuina.
[TpuHuun
CYMEPIIO3HUITUHU CHIL.

bu6mmorexa [IOK

MaTepHalbHBIX
Toyek. Mmmynbe
CUJIBL. 3aKOH

9 . https://m.edsoo.ru/ff0c3
BTtopoii 3akon
bed
Hrerotona misa
MaTepHaTbHOU TOYKH
Tperuii 3akoH bubnuoreka [IOK
10 Hprorona nis https://m.edsoo.ru/ff0c3
MaTepHaIbHBIX TOUCK be8
3aKOH BCEMUPHOIO
taroTenus. Cumia bu6mmoreka [IOK
11 Tskectu. [lepBas https://m.edsoo.ru/ff0c3
KOCMH4YecKas doo
CKOPOCTH
bu6mmoreka [IOK
Cuna ynpyrocru.
12 https://m.edsoo.ru/ff0c3
3axoH ['yka. Bec Tena
el8
Cuna tpeHus.
Koadpdumuent
b bubmuorexa [JOK
Tpenus. Cuia
13 https://m.edsoo.ru/ffOc3
COTIPOTHUBIICHUS TIPU 76
JIBUYKEHUH TEJIA B o
JKUJIKOCTH WJIU Ta3e
[ToctynarenbHoe 1
BpaIaTeIbHOe
JIBIDKEHHE
N bubnmoreka [JOK
abCOIOTHO TBEPIOTO
14 https://m.edsoo.ru/ffOc4
Tena. MOMEHT CUIIBI. 126
11490 CHIIBL. -
VYcnoBusi paBHOBeCHUS
TBEPIOTO TeJIA
Nmiynse
MaTepHaIbHOU
bu6mmoreka [IOK
TOYKH, CUCTEMBI
15 https://m.edsoo.ru/ff0c4

3d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

COXpaHEHUS
MMITYJIbCA.
PeakTuBHOC
JIBIDKCHHE

16

17

Pabora u MmonHOCTH
cuibl. Kunetnaeckas
SHEPruUs
MaTepUaIbHOIN
touku. Teopema 00
W3MEHEHUU
KUHETHYSCKON
SHEPruu

IlorenuuansHas
SHEprusl.
IlorennuansHas
SHEPIus yrnpyro
nehopMUpPOBaHHOM
MPY>KUHBI.
IloTrenumanbHas
SHEPrus Telia BOIN3H
MOBEPXHOCTU 3eMITH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4
502

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4
6la

18

19

ITorennmanpHbIC 1
HEMOTCHIINATLHEIC
cuibl. CBsA3b pabOThI
HEMOTEHIINATbHBIX
CHJI C I3MCHEHUEM
MEXaHHYECKOU
JHEPTUU CUCTEMBI
Tel. 3aKOH
COXpaHEHHUs
MeXaHUIeCKOH
SHEpPruu

JlaGopatopHas
pabora
«HccnenoBanue
CBSI3U PabOThI CHIIBI C
U3MEHEHUEM
MEXaHUYECKON
SHEPruu Tena Ha
pUMepe pPacTsHKEHUS
PE3MHOBOTO KI'yTa»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4
78¢

20

KoHnTtponbHas pabota

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

o TeMe
«Kunemaruka.
Junamuka. 3aKoHbI
COXpaHEHHUsI B
MEXaHHKE)

https://m.edsoo.ru/ffOc4
b74

21

22

23

24

25

26

OcCHOBHBIC
MTOJIOKEHUS
MOJIEKYJISIPHO-
KUHETHYCCKOU
TEOPHUHU.
bpoyHnoBckoe
JIBIDKCHHE.
Auddysus
Xapaxkrep JBUKCHUS
1 B3aMMOJICHCTBHSA
YacTHI] BEIICCTBA.
Monenu ctpoeHust
ra30B, KUAKOCTEH U
TBEPIBIX TEI

Macca monexy:.
KomnuectBo

BEIIECTBA. 1
ITocTostHaas

ABoraapo

Tennosoe

paBHOBECHE.

Temneparypa u eé 1
n3mepenue. [lkana
temriepatyp Llenbcns

NneansHbI Ta3 B
MKT. OcHoBHOE 1
ypaBHeHue MKT

AbcomrorHas
TeMIlepaTypa Kak
Mepa cpeHen
KUHETUYECKOMN
SHEPTHH JIBHKCHHS
MOJIEKYJI. Y paBHEHUE
Meuneneena-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4
dc2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4
fde

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5
1le

27

3akoH J[anbToHAa.
I"'a30BEIE 3aKOHEI



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

JlaboparopHas

pabora
«ccnenoBanue
28 3aBUCUMOCTH MEXKY
napamMeTpamMu
COCTOSTHHS
pPa3peKEHHOTO Ta3a»
N3onporiieccel B
bubmuoreka [JOK
HJIeaJTbHOM ra3e u ux
29 https://m.edsoo.ru/ff0c5
rpadgudeckoe
70e
MIPE/ICTABJICHHE
BnyTtpenHss sHeprus
TEPMOJIMHAMUYECCKOM
CHCTEMBI M CIIOCOOBI
€€ U3MEHEHMUSI. bu6mmoreka [IOK
30 KonnuecTBo TEIIOTH https://m.edsoo.ru/ff0c5
u pabora. 952
Bnytpennss sHeprus
OJHOATOMHOTI'0
HJIcaIbHOIO T'a3a
bubnnoreka K
Buner Gmuorexa O
31 https://m.edsoo.ru/ff0c5
TerJonepeaayn
€36
Y aenbHas
TEINIOEMKOCTh
BEIIIECTBA. bu6mmoreka [IOK
32 KonudgecTBO TEmIOTHI https://m.edsoo.ru/ff0c5
IIPH TEIUIoNEepeaaye. c36
AnunabatHbIi
mporiecc
IIepBrIii 3aK0H
bu6mmorexa [IOK
TEPMOJIMHAMUKHU 1
33 https://m.edsoo.ru/ff0c5
€ro MPUMEHEHHE K ofc
H30IpoIeccaM o
HeobpaTumocts
IIPOLIECCOB B bubnnoreka [JOK
34 npupoze. Bropon https://m.edsoo.ru/ff0c6
3aKOH 230
TEPMOJIMHAMUKH
[Ipunnun nefictBus u bubnuoreka [IOK
35 KIIJI TermoBoit https://m.edsoo.ru/ff0c6

MalIuHbI

00a



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

Huxn Kapno u ero

36
KIT,
DKOJIOTHYECKHE
37 po0IIEMBI
TEIJIOOHEPTEeTUKU
O0o00maromuii ypox
P bubmuorexa [JOK
«MonexkynsipHas
38 https://m.edsoo.ru/ff0c6
¢dbuzuka. OCHOBBI 938
TEPMOAUHAMHUKN o
KoHnTtposbhas pabota
10 TEMeE bu6mmoreka [IOK
39 «MonexkynsapHas https://m.edsoo.ru/ff0c6
¢duzuka. OCHOBBI a50
TEPMOIMHAMHKI)
[Tapoo6pa3zoBanue u
bu6mmoreka [IOK
KOHJICHCAIIHSL.
40 https://m.edsoo.ru/ff0c6
Ucnapenne u
3b6
KUIIEHHE
AOGcomoTHad u
bu6mmoreka [IOK
OTHOCHUTEJIbHAS
41 https://m.edsoo.ru/ff0c6
BIIQYKHOCTh BO3/yXa. 448
Hacslensslii nap T
TBépnoe Teno.
Kpucrannuueckue u
amopdHbIe Terna.
bu6mmoreka [IOK
AHnsorponus
42 . https://m.edsoo.ru/ff0c6
CBOMCTB KpPHUCTAJIJIOB. 550
Kunkue kpucrtanibl. T
CoBpeMeHHbIE
MaTepHaIbl
IImaBnenue u
KPUCTAJUIU3aLUs. bubnnorexka [JOK
43 VY aennHas TEIIoTa https://m.edsoo.ru/ff0c6
MJIaBICHUS. 708
CyO6numarus
bubmuoreka [JOK
YpaBHeHue
44 https://m.edsoo.ru/ff0c6
TEIJI0BOro OajaHca
820
DneKkTpu3zanus Ted.
. bu6mmoreka [IOK
DIIEKTPUUECKUI
45 https://m.edsoo.ru/ff0c6

3apsa. JBa Buma
ANEKTPUUECKUX

bee



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[IpoBoHUKH,
JUAJICKTPUKH U

bubmuoreka [JOK
MOJIYITPOBOTHUKH.
46 https://m.edsoo.ru/ff0c6
3aKOH COXpaHEHHUs bec
AIEKTPUUECKOTO —
3apsia
BzaumoneiictBue
bubmuoreka [JOK
3apsi/1oB. 3aKOH
47 . https://m.edsoo.ru/ff0c6
Kynona. Toyeunsiit ced
ANEKTPUYECKUN 3apsif —
Hanpsbx€nnocts
3JIEKTPUUIECKOTO
noJist. [lpunnun bubnuoreka [IOK
48 CyNEpIIO3UIIT https://m.edsoo.ru/ff0c6
JJIEKTPUUECKUX df2
noJier. JIunuu
HANPSKEHHOCTH
Pabota cun
AIEKTPOCTATUUECKOTO bubnnorexa [JOK
49 nois. Ilorenmnuann. https://m.edsoo.ru/ff0c6
Pa3Hocts f00
MOTEHIINAIOB
IIpoBoaHMKY 1
JTUDIICKTPUKHU B
bu6nmoreka [JOK
AIEKTPOCTATUUECKOM
50 https://m.edsoo.ru/ffOc7
ToJie.
018
Jusnextpuueckas
MIPOHUIIAEMOCTD
" bubnuorexa [JOK
DIEKTPOEMKOCTb.
51 https://m.edsoo.ru/ffOc7
Konnencarop
126
DNEKTPOEMKOCTh
IJIOCKOTO
bubmuorexa [JOK
KOHJIEHCATOpA.
52 https://m.edsoo.ru/ff0c7
OHeprus
2c¢0
3apsHKEHHOTO
KOH/JIEHCATOpa
JlaGopaTopHas
53 pabora "M3mepenne
SIIEKTPOEMKOCTH

KOHJeHcaTopa"



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

54

55

[Ipuniun nercTBus u
IPUMEHEHUE
KOHJIEHCATOPOB,
KOIUPOBAJILHOTO
amnmnapara, CTpyHHOTo
pUHTEpA.
DneKTpocTaThuecKast
3amuTa. 3a3eMiIeHe
AIIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK,
YCIIOBHS €70
CYILIECTBOBAHUSI.
ITocTosAHHBIN TOK.
Cuiia Toka.
Hanpsxenue.
CormnpoTHuBICHHE.
3axon Oma mis
y4acTka 1enu

56

57

58

ITocnenmoBsarennHOE,
napajieNnbHOe,
CMEIIaHHOE
COEZIMHEHUE
IPOBOJTHUKOB.
JlaGopatopHas
pabota «M3yuyeHue
CMEIIaHHOTO
COCIIMHEHUS
PE3UCTOPOBY

PaGota u momrHOCTH
AIIEKTPUIECKOTO
TOKa. 3aKoH Jlkoyiis-
Jlenna

3akon Oma A
MOJTHOM (3aMKHYTOI)
AIIEKTPUYECKOMN IEMH.
Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
pabora «3mepenue
OJ1C ucToyHuKa Toka
U €r0 BHYTPCHHETO
COTIPOTHUBIICHUSD»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7
410

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOc7
838

bubmuoreka [JOK
https://m.edsoo.ru/ffOc7
ae(



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

59

60

OneKTpoHHas
MIPOBOJIUMOCTH
TBEPABIX METAJUIOB.
3aBUCHUMOCTh
COTIPOTUBIICHUS
METaJIJIOB OT
TEMIEPaTyphI.
CBepXImpoBOAUMOCTh
DJIEKTPUUYECKUHN TOK
B BakyyMe. CBolCTBa
SIEKTPOHHBIX MMYYKOB

61

62

ITomynpoBoAHUKH, UX
coOCTBEHHas U
pUMecHas
MPOBOJAUMOCTD.
CsoilicTBa p—n-
nepexoja.
ITomynpoBOAHUKOBBIE
IpUOOPHI
DNEKTPUYECKUIA TOK
B PacTBOpax u
pacruiaBax
AJIIEKTPOJIUTOB.
DIEeKTPOTUTHIECKAS
JTIACCOITUAITHS.
DIEeKTPOIHN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8
4ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8
2ba

63

DIIEKTPUUECKHUI TOK
B rasax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTEILHBIN
paspsia. Momaus.
IIma3zma

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8
dae

64

DJIEKTpUYECKHUE
npuOopkI U
YCTPOMCTBA U UX
MPAKTHYECKOE
MPUMEHEHUE.
[IpaBuna TexHUKT
0e30macHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8
6fc

65

O6o06maromuit ypox
«DNEKTPOIUHAMUKA)»

—

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8
8be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

KonTtponsHas pabora
10 TEME
«INEeKTPOCTATHKA. bubnunorexka [HOK

66 [TocTostHHBINM 1 https://m.edsoo.ru/ffOc8
AJIEKTPUICCKUN TOK. a8a
Toxku B pa3mnyHBIX
cpemax»
Pe3epBHBIii ypOK. bubmuoreka [JOK

67 O06o0maromuii ypok 1 https://m.edsoo.ru/ffOc8
o remam 10 kinacca €56
PesepBHblii ypoK. bubnuoreka [IOK

68 O06o0mmarmuii ypok 1 https://m.edsoo.ru/ff0c8
o TeMam 10 kitacca féc

OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

®usuka. 10 kmace: yaed.y1s1 o0nieoOpa3oBar. opranu3anuii: 6a3oBblil 1 yriryo. yposau/ I'. 4.
Msxkumes, b.b.byxosues, H.H.Corckuit; mox pea. H.A. ITapdhentbeBoii. M.:IIpocsemnienue,
2023.

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

1.®usuka. 10 kmacc: yued. 1 o0uieoOpazoBar. opranu3anuii: 6a3oBblil u yriryo. yposau/ I'. 5.
Msikuies, b.b.byxosues, H.H.Corckwuii; mog pea. H.A. ITapdenTrenoii. M.: IIpocsenienue,
2023.

2.®usuka 10xmnace: 6a30Bblii U yrinyoneHHbId ypoBHU. Kinaccnueckuit kypce. [loypounbie
paspabotku k yaeOHuky [.5. Mskumea, b.b.byxosnesa, H.H.Corckoro/ FO.A.Caypos. M.:
[Tpocsemienue, 2022.

3.Coopnuk 3anau o ¢usuke. 10-11 kmacesr: 6a3oBsiit u yrimy6. Yposau/ H.A. IlapdenTrena.
M.: IIpocaenieHue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET
1. http://nsportal.ru - counanbHas ceTb paOOTHUKOB 00pa30BaHUS.
2. http://markx.narod.ru/pic/ - ¢pu3uka B mIkosie.
3. http://festival.1september.ru/articles/ - pectuBanp negarornueckux uaed «OTKPBITHINA YPOK».
4. http://www fizika.ru/ - caliT 11 yuuteneil GU3MKM U UX YIEHUKOB.
5. http://www.physics.ru/ - maTepuainsl o (pu3HKe.

6. www . ege .edu.ru - mabOpMarmoHHBIN TopTan EI'D.
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