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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yabTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUM MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm enepaibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHLIETIIIUUA TIpernoJilaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHus, MIAHUPYEMbIE€ PE3yJbTaThl OCBOEHUSI Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3rKe BKIIOYALT:

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

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTro npeamera « Pu3nka» 1o rogaM oO0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoapHBIN Kypc GU3NKH — cHCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydJarommuxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTH
HAyYHBIA METOJI O3HAHUS TPY BHITIOJITHEHUHA UMH YI€OHBIX HUCCIICIOBAaHUH.

B ocHOoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK IPUHIMUIBI €r0
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKHUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3zoBaHusl SABIAIOTCS (pusmueckue Teopuu (GopMHpOBaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPAaTOPHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa HWCXOMsd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3naenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKu AOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
NPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAET IMOCTAaHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE IS YUYCHUUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYJaroImMXCSi K HAYIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PECHUS KaK pe3ylbTara H3YYCHHSI
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMHUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peELIECHUS pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHHS HA OKPYXKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEI0BATEIHCKOH,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®usuka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

duszuka — HayKa o mpupoje. HayuHble MeTOlIbl MTO3HAHUS OKpY>Karomero Mmupa. Poib sKCepuMeHTa U TEOpUU B
MpoIiecce MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PH3BHKE.

MopenupoBanue pu3nUEeCKUX SBJICHUHN U mpolieccoB. Hayunbie runotesbl. GuU3nYecKre 3aKOHBI U TCOpUH. [ paHUIIbI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUS.

Ponb u mecto pusuku B (GOpMHPOBAHWK COBPEMEHHON HAYyYHOU KapTHUHBI MHUpa, B NMPAKTUYECKOH AESATEIbHOCTU
JFOJIEH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe amxkeHrne. OTHOCUTEIBHOCTh MEXaHUUYECKOro ABMKeHUA. Crucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CPeIHSIsI CKOPOCTh, MTHOBEHHAs CKOPOCTb) W YCKOPEHHWE MATepUAIbHOM TOYKH, HX
MPOEKIMH HAa OCH CUCTEMBI KOOpAUHAT. CI0KEHUE IEPEMEILICHUIN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWXKEHUE. ['paduku 3aBUCUMOCTH KOOpPJIMWHAT, CKOPOCTH,
YCKOPEHUS, MYyTH U TIEPEMEIIEHUS] MAaTEPUATbHON TOYKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe naBwkeHue. JIBM>KEHHWE MATEpUaTbHOM TOYKM MO OKPYKHOCTH C TMOCTOSIHHOM IO MOAYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas: CKOpocTh. [lepro u gactota oOpamienus. [leHTpocTpeMuTebHOE YCKOPEHHUE.

TexHn4eckrue yCTpOMCTBA U MPAKTHYECKOE NMPUMEHEHHUE: CIUIOMETP, ABUKECHUE CHAPSAIOB, LEIHBIE U PEMEHHBIE
nepenayvu.

Jlemoncmpayuu



Mogenb cucteMsl OTCUETA, WILUTKOCTPALUS KHHEMATUYECKUX XaPAKTEPUCTUK IBUKCHUSL.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpoIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTIO IBUYKEHUS C LIEJIBIO ONPEACIEHNS] MTHOBEHHOM CKOPOCTH.

HccnenoBaHne COOTHOLICHUS MEXAY IYTAMH, NMPOWICHHBIMU TEJIOM 3a IIOCIIEI0BATEIbHBIE PABHBIC MPOMEXKYTKHU
BPEMEHHU MIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU KUJIKOCTH.

N3yueHne nBUXKEHUS Tella, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTenpbHOCTH | anmiies. [lepBeiil 3akoH HeroToHa. MIHEpLManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa 111 MaTeprualibHOM TOUKHU. TpeTril 3aKoH
HproTona a1t MatepuaibHbBIX TOYEK.

3aKkoH BceMUpHOTO TAroteHus. Cuna Tsoxectu. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenne. Buasl Tpenust (mokosi, ckoybxenusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJIBKEHUS U
cuia TpeHus nmokos. Koadgdumment tpenus. Cuia CONpoOTUBICHUS TPU ABUKEHUU TeJa B )KUJIKOCTH WM rase.

[TocTtynaTensHOE U BpalaTelbHOE ABIKEHUE a0COMIOTHO TBEPAOTO TeIa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaiieHus. [lnedo cunbl. Y ciioBus paBHOBECUS TBEPAOTO TEIA.

TexHn4eckre yCTpOMCTBa U MPAKTUUECKOE ITPUMEHEHUE: TTOIINITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HproToHa.



N3mepenune cuil.

CrnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opMainu.

HesecomocTs. Bec Tena npu ycKkOpeHHOM ITOABEME U 1aJICHUN.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUCHUS U CKOJIbKECHUS.

YcnoBus paBHOBeCHs TBEPAOIO Teyia. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydeHnue aBm>keHUs OpycKa O HaKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX B MPYKUHE U PE3MHOBOM 00pa3lie, OT ux aedopMaluu.

HccenenoBanue ycioBAM paBHOBECHS TBEPAOIO TeJA, UMEIOLIET0 OCh BPAICHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

NMiynbc MaTepHalbHOM TOYKHM (Tela), CUCTEMbl MaTEpPHAIbHBIX TOYEK. MIMIYyJIbC CHUIIBI M M3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXpaHEHUs UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pabora cuibl. MOIIHOCTH CUJIBL.

Kunernueckas s3Heprusi MaTepraibHON TOUKH. Teopema 00 N3BMEHEHUH KHHETUYECKON SHEPrUu.

[ToTennmanbHas sueprus. [loTeHnumanbHas sHeprus ynpyro aeopMUpOBaHHOM NpyXUHbBL. [loTeHManbHas sHeprus
Tesa BOJIM3U MOBEPXHOCTH 3€MJTH.

[ToreHunanbHbIE U HEMOTEHIMATbHBIE CUIIbL. CBSA3b PaOOTHl HEMOTEHLUAIBHBIX CHJI C U3MEHEHUEM MEXaHHYECKOM
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS MEXAHUYECKOM SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue ycTporucTBa M NPaKTUYECKOE MPUMEHEHHE: BOAOMET, KONEDP, PYKUHHBIN MTACTOJIET, IBUKEHHAE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTnBHOE BUXEHUE.

[lepexoq NOTEeHUUATBLHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne abCOMIOTHO HEYTIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.



HccnenoBanne cBsizu pabOThl CHUJIBI ¢ M3MEHEHHMEM MEXAaHMYECKOM SHEPruu Tejla Ha IPUMEpPE pacCTKEHUs
PE3UHOBOTO KIyTa.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TEePMOJAMHAMHUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KUHETHYECKON TEOPUU U UX OINBITHOE 0OOCHOBaHUE. BpOyHOBCKOE JIBHKEHHE.
Hudbdysus. Xapakrep ABUKEHUS M B3aUMOJICHCTBUS YacTHUIl BellecTBa. Moienu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3TUX Mojeniedl. Macca u pa3Mepsl MoJiekys. KonnuecTBo BelecTBna.
[TocTostHHas ABorazapo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopnens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETHYECKOM TEOpUU UACAIBHOIO rasa.
AOcomioTHast TeMmreparypa Kak Mepa CpelHEed KHHETHMUECKOM SHEpruu TEIJIOBOro JBMKEHUs dactul rasa. Illkama
temriepatyp KensBuHa. ['azoBbie 3akoHbl. YpaBHeHune MenneneeBa—Kuaneiipona. 3akoH JlanbsroHa. M3omponeccsl B
UJCAIbHOM Ta3€ C IOCTOSHHBIM KOJMYECTBOM BelIECTBA. ['paduyeckoe MNpeAcTaBICHUE H30IMPOILIECCOB: H30TEpMa,
n30x0pa, u300apa.

TexHrYecKue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BeleCcTBa, (poTorpaduu MosieKya OpraHu4ecKiuX COeTMHEHU.

OnbIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITHI, TOKA3bIBAOIIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOECHCTBUS.

Monens, HUTIOCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUSI MI€alIbHOTO T'a3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Omnpenenenre Macchbl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE H3MEpEeHUM 00bEMa KOMHATBHI, JABJICHUS H
TEMIIEpaTypbl BO3yXa B HEW.



HccnenoBanue 3aBUCUMOCTH MEXAY MTapaMETPAMH COCTOSTHUS Pa3peKEHHOTO rasa.

Tema 2. OcHogbl mepmoOuUHAMUKU

TepmoauHaMuueckass cucrema. BHYTpeHHsIE SHEprus TEpMOJMHAMHYECKOW CHUCTEMBI M CIIOCOOBI €€ HM3MEHEHUS.
KonuuectBo TemnoTsl M pabora. BHyTpeHHss SHepruss OJHOATOMHOIO WJI€aJbHOTO Ta3a. Buuel Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKILMS, W3JIy4YEHUE. YJIellbHas TEIUIOEMKOCTh BemlecTBa. KoNMM4ecTBO TEIUIOTHI MIPH
TeIIonepeaaye.

[Tonsitue 06 aguabatnom nporecce. [lepBriii 3akoH TepMoAMHAMUKH. [I[pruMeHeHne mepBoOro 3aK0Ha TEPMOTUHAMUKU
K u3ormpoiieccam. ['padmyeckas uHTepIpeTanus padoThl rasza.

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

TemoBble MamuHbl. [TpuUHIMIIBL 1eMCTBUS TEMIOBBIX MaiuH. [IpeoOpa3oBaHusl HEPrUU B TEIUIOBBIX MaIllMHAX.
Koadduument nonesnoro aerictBus TemioBod MammHbl. [ukn KapHo u ero xosd@UIMEHT MOJIE3HOTO AEUCTBUSL.
DKOJIOrHYecKre MpooOIEeMbI TETIIOIHEPTETUKH.

TexHHUecKue yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: IBUTAaTeIh BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHHUK,
KOHJULMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEW SHEpPrUM Teja MPU COBEPIICHHH padOThl: BbUIET MPOOKM M3 OYTBUIKM MOJ AEHCTBUEM
CKaToro BO3/yXa, HarpeBaHue 3upa B JJATYHHOU TpyOKe MyTEéM TpeHus (BUIACOIEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEN SHEPIUM (TEMIIEpaTypbl) Tela IpH TEIUIonepeiaye.

OnsIT 0 a1abaTHOMY PACHIUPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, IBUraTEsl BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATENS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHOoN TEMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeusecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHmeHcamus. Mcnapenne u kumenune. AOCOTIOTHAS W OTHOCUTEIbHAS BIIAXXHOCTH BO3yXa.
Hacepiiennsiit nap. Y aenbHas TerioTa napooopa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT 1aBJICHUS.

Teépnoe Teno. Kpucramnmuueckue m amopQHbie Teina. AHU30TPONMHUS CBOMCTB KPUCTAILIOB. JKUIKHE KPUCTAJUIBL.
CoBpemenHbie MaTepuaisl. [InaBnenne u kpucrammsanus. Y aefibHas Teriora miasieHus. Cyonmumarus.



VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE MPHUMEHEHUE: TUTPOMETP U IMCUXPOMETP, KAIOPUMETP, TEXHOJOTHHU
MOJTy4YE€HUs COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAIIOB, © HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kurienne npu NOHMKEHHOM JIaBJICHHH.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl M IJIaBICHUS KPUCTATMYECKOTO BEIIECTBA.
JleMOoHCTpanusi KpUCTaJIIOB.

Yuenuueckuii s3xcnepumenm, 1abopamopuvie pabomuol

M3MepeHne OTHOCUTENFHON BIaKHOCTH BO3TyXa.

Pasznea 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

OJIEKTpU3alMs TeN. DJIEKTPUUYECKUM 3apsai. J(Ba Buaa JJIEKTPUYECKHX 3apsanoB. [IpOBOOHWKM, IHUAIEKTPUKKA M
MOJIYIPOBOJHUKH. 3aKOH COXPAHEHUS IEKTPUUECKOTro 3apsija.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil 3JIeKTpUUYECKHi 3apsl. DnekTpuueckoe noie. HanpskéHHOCTh
IIEKTPUYECKOro noJjs. [[puHumn cynepno3uuuuy 3IeKTpUYecKuX rnosiei. JIMHum HanpspKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabota cun snexrpocrarnueckoro noiid. Ilorenuman. Paznocts moreHuuanoB. [IpoBOIHUKM U JAMAIEKTPUKH B
AIIEKTPOCTATUYECKOM TToJie. JIM3eKTpruyeckasi MpOHUIIAEMOCTb.

OnextpoémMKocTs. KonaeHcaTop. DneKTpOEMKOCTh INIOCKOIO KOHJEHCATOpa. DHEPIrHs 3apsHKEHHOT0 KOHAEHCATOpa.

TexHuueckue YCTpOﬁCTBa " IIPAKTHICCKOC IIPUMCHCHHUC: IJICKTPOCKOII, 3JICKTPOMCTP, DJICKTPOCTATHYCCKAsA 3alllHTa,

3a3eMJICHHUE DJIEKTPONPHUOOPOB, KOHIEHCATOP, KOMMUPOBAIHHBIN aIllapaT, CTPYHHBIA IPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U PUHLMII IEUCTBUSA DJIEKTPOMETPA.
B3auMmopaencTBre HaANEKTPU30BaHHBIX TEI.
DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIAAW IUIACTHUH, PACCTOSIHUS MEXKIYy HUMU U
JTUBJIEKTPUYECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

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

DNEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHMS 3JIEKTPUUECKOro Toka. Mcrounuku toka. Cuina Toka. I[locTosHHBIN
TOK.

Hanpsoxenue. 3akon OMa 114 y4acTKa LETu.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE CONPOTHUBICHHE BenlecTBa. IlocnenoBarenpHoe, NapajuIeNIbHOE,
CMEILIAHHOE COEAUHEHNE IIPOBOIHUKOB.

Pabota snextpuueckoro Toka. 3akoH J[xoyns—JleHiia. MOIHOCTE JIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CUJIa U BHYTPEHHEE CONMPOTHUBJIICHUWE HCTOYHMKA TOKa. 3akoH Oma Jjisi MOJHOU (3aMKHYTOM)
aneKkTpryecKkon nenu. KopoTkoe 3ampikaHue.

DNEeKTpOHHAsT TPOBOJAMMOCTh TBEPIBIX METAJUIOB. 3aBHCUMOCTb CONPOTHUBJIEHUS METANIOB OT TEMIEPATYpPHI.
CBepXIIpOBOJIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MyYKOB.

[TonynpoBoguuku. CoOCTBEHHAass M MpPUMECHAs NPOBOJUMOCTH MOJYNPOBOAHMKOB. CBoiicTBa pP—N-mepexoja.
[TosrynpoBOIHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKUI TOK B PACTBOPAX U PaCILIaBax 3JIEKTPOIUTOB. DIEKTPOJIUTHYECKAS TUCCOUUALUSA. DIEKTPOIIH3.

DneKkTpuuecKuidl TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE NPUMEHEHHE: aMIEPMETP, BOJBTMETP, PEOCTAT, MCTOYHHMKU TOKa,
AIIEKTPOHArpeBaTesibHble TPUOOPHI, JIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTUBIIECHHUS, BAKYYMHBIN MO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TNO/, TATbBAHUKA.



Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAJM TONEPEYHOrO0 CEYEHHUS U
MmaTepuana.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssmMoe wu3MepeHue HIEeKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TIajbBaHMYECKOTO 3JIEMEHTAa W OIEHKa
BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3mepenne 3IeKTPOABMXKYIIEH CHIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku O6azoBoro ypoBHA B 10 Kiacce OCYIIECTBISETCA C YYETOM COAEpPIKATEIbHBIX
MEXMPEAMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOIOrHH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nonamusi, CBSI3aHHBIE C M3yUYEHHWEM METOJOB HAyYHOTO IO3HAHUSA: SIBJICHHE, HAay4dHBbIH (akT,
runoTesa, pu3nyeckas BeJIMUMHA, 3aKOH, TEOPHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUH, TUHENHas QPyHKIMs, mapadoia, runepbona, ux rpaduku U CBOMCTBA,
TPUTOHOMETpHUUYECKHUE (YHKIUH: CHHYC, KOCHHYC, TaHI€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOU mpupoje, 1udpdys3us, ocMoc, TEII000OMEH KHUBBIX OpraHU3MOB (BUIbI
TEIJIoNepeaur, TEIMJI0OBOE PABHOBECHE), JIEKTPUUECKHE SIBJICHUS B 5KMBOM MpUpPOIE.



Xumus: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsA Macca, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJ, XUIKOCTEM M Ta30oB, JJIEKTPUYECKHME CBOWCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAs JUCCOLMALNA,
rajbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeodpa3oBaHue JBUKEHUM C UCIOJIb30BAHUEM MEXAHM3MOB, YUET TPEHUS B TEXHUKE, MOJIIMITHUKH,
MCITOJIb30BAaHUE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET U APYTHE), ABUTATENb BHYTPEHHETO CTOPAHHUS,
napoBasi TypOuHa, OBITOBOW XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJOTHUHU IMOJYYCHHUS COBPEMEHHBIX MaTEpHUajoB, B TOM
YlCc/ie HAaHOMAaTEpUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKas 3allluTa, 3a3€MIICHHE S3JIEKTPONnpHOOpOB, KCEPOKC,
CTPYHWHBIN IPUHTEP, JIEKTPOHATPEBATEIbHBIE TPUOOPHI, FTEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJAHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenne yueoHoro npeamera «duzuka» Ha ypoBHE cpeaHero ooduiero odpasoBaHus (0a30BbI YPOBEHb) JOJAKHO
00eCIeunTh JOCTIKEHNE CICAYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U ITPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUA y4eOHOro npeamera « OU3KKa» JOKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH
0oOy4Jarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TMO3UTUBHBIX BHYTPEHHHUX YOCXKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO
OOIIECTBa, pACIIMPEHUE KMU3HEHHOTO OIbITAa M OIbITA JIEITEIbHOCTH B MPOIECCE peain3allid OCHOBHBIX HANpaBIICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3ZHUIIMKM OOYYAIOMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO
00I11eCTBa;

MPUHATHE TPATUITUOHHBIX 00IEYEIIOBEUECKIX TYMAHUCTHUECKUX U JIEMOKPATUIECKUX [ICHHOCTEH;



TOTOBHOCTb BCCTH COBMCCTHYIO JACATCIIBHOCTL B HHTCPCCAX TI'PAKIAAHCKOIO O6H.[€CTBa, y4aCTBOBAaTh B

caMOYIIpaBJI€HUU B 00pa30BaTEIbHON OpraHU3alnu;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMATbHBIMU MHCTUTYTAaMU B COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAYCHHUEM;
TOTOBHOCTb K TYMaHMTAPHOM U BOJIOHTEPCKOU EATEIbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUNCKON TPAXKIaHCKON UICHTUIHOCTH, MATPHOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHHUSM POCCHMCKUX YUYEHBIX B 00JacTH (PU3UKU U

TCXHHUKH,

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:
c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBECHUS;
CIIOCOOHOCTh OLICHMBATh CHUTYyallMl0 M NPUHUMAThb OCO3HAHHBIE pEUIEHUs, OPHUEHTHUPYSICh Ha MOpPAIbHO-

HPaBCTBCHHBLIC HOPMBbI 1 ICHHOCTHU, B TOM YHCJIC B ACATCIIbBHOCTHU y‘—IéHOFO;

OCO3HaHHE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOHYUBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUask 3CTETHKY HAyYHOI'O TBOPYECTBA, IPUCYILEr0 (PM3MIECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEPEC K Pa3IMYHBIM cepaM npodhecCHOHAIBHOM IEITENBHOCTH, B TOM YUCIIE CBI3AHHBIM C (DU3UKOM U TEXHHUKOM,

yMEHHUE COBEPIIIaTh OCO3HAHHBIN BHIOOp OynyIiei npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHMIO B 00JaCTH (DM3HKHK HA TIPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

c(hOPMHPOBAHHOCTH IKOJOTMIYECKON KYJIbTYPbI, OCO3HAHHE TII00aTBHOTO XapaKTepa SKOJIOTHICCKUX MPOOIIeM;
IJIAHUPOBAHUE U OCYIIECTBIICHUE JAEHUCTBUN B OKPYXKAIOUIEH CPEAE HA OCHOBE 3HAHUS LIEJIEW YCTOMYMBOTO Pa3BUTHS

YCJIO0BCUYCCTBA,

paciMpeHue onbITa AeATeIbHOCTH IKOJIOTHYECKON HAMIPABIEHHOCTH HAa OCHOBE UMEIOIIUXCS 3HAHUH 10 (U3HKE;
7) HEHHOCTH HAYYHOTO MO3HAHUS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKOU HAYKU;



OCO3HaHUE [[EHHOCTH HAYyYHOU JEITeTbHOCTH, TOTOBHOCTD B MPOIECCEe U3yUeHUs! (PU3UKU OCYIIECTBIIATH MPOCKTHYIO
Y UCCIIE0BATEIIbCKYIO AEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS
Ba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATEITFHO (POPMYIIHPOBATH U aKTYaIU3UPOBATH MIPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIEISATH TSN AeATEIHPHOCTH, 3a/1aBaTh MapaMeTPhl M KPUTEPUU UX TOCTHKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B pACCMAaTPUBAEMBIX (DHM3NUECKUX SBIICHUSAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMbl C y4E€TOM aHalM3a MMEIOIIMXCS MAaTepUajbHBIX M HEMaTepHAIIbHBIX
pecypcoB;

BHOCHUTh KOPPEKTHBBI B JICATEIBHOCTh, OIICHWBATh COOTBETCTBHE pE3YyJIbTAaTOB IIENISAM, OIICHUBATH PHUCKU
MOCJIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBaTh W BBINOJHATH pPabOTy B YCIOBHUSX pEAJTbHOrO, BHUPTYaJbHOTO W KOMOMHMPOBAHHOTO
B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBble ucciienoBaTeIbCKHe TeiiCTBUSL:

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUYEBBIMU TIOHITHAMHU U METOJIaMU (PH3NYECKON HAYKH;

BJIAJICTh HAaBBIKAMHU y4€OHO-UCCIIEIOBATEIHCKON U MPOSKTHON JIEITEIbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB peIIeHus 3aaad (U3UYECKOTO COJEPIKaHMsI, MPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

BJIAJCTh BHUJAAMH JICATCILHOCTH II0 TOJYYEHHWIO HOBOTO 3HAaHWs, €r0 HWHTEPIpETalud, MPeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIMAX, B TOM YHCIIC TIPH CO3JaHUH YICOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBIISITH IPUYMHHO-CJIC/ICTBEHHBIC CBSI3M U aKTyaJIM3UPOBATH 33J1a4uy, BBIIBUTATh THIOTE3Y €€ PEIICHUs, HaXOIUTh
apryMEHTHI JIs I0KAa3aTeIhCTBA CBOMX YTBEPIKICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,



aHaJTM3UPOBATh TOJYYEHHBIE B XOJE PCIICHUS 3aaud pe3yJIbTaThl, KPUTHYECKH OLIEHUBATh MX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIBHOW MEATETLHOCTH, B TOM YHCIE TPU W3YUCHUU
bu3uKy;

JaBaTh OIIEHKY HOBBIM CUTYallUsM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTUICCKYIO 00JIACTh )KU3HEIEATSILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIE PEIICHUS.

Pabora c nndopmanueii:

BJIQJICTh HABBIKAMM TOJy4eHUsT HHPopMaruu (U3NYECKOTO COJIEPKAHMUSI M3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh MOUCK, aHAIU3, CUCTEMATH3allUI0 U UHTEPIPETAIMI0O MHPOPMAIIUU PA3IMYHBIX BUIOB U
dbopm npeacTaBICHUS;

OILICHUBATh JJOCTOBEPHOCTh UH(POPMAIIUK;

UCIIOJIB30BaTh CPEeACTBa HHQPOPMAIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJOTUA B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OPTraHU3allMOHHBIX 3a7ad C COOJIIOJCHUEM TpeOOBaHUN HAPrOHOMHUKH, TEXHHKH OE€30MaCHOCTH,
TUTHEHBI, PeCypcOoCOepEKeHUS, TPABOBBIX U ATUYECKUX HOPM, HOpM UH(POPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (DU3WYECKOTO COJEPKAHMS B Pa3NUYHBIX (QopMarax ¢ ydy€ToM Ha3zHAYeHUS HHPOPMAIUU U
[EJIEBOM ayIUTOpUH, BEIOMpAs ONTUMAIBHYIO (JOpMY TIPEICTABICHUS U BU3yaJIU3aliH.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:
OCYILECTBIISATH OOIIEHUE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JESTENIbHOCTH;
pacro3HaBaTh MPEANOCHIIKM KOHPIUKTHBIX CUTYallui U CMSTYaTh KOH(JIUKTHI;
Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOK TOUKY 3pEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOTHI;
BbIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JEUCTBUIN C YyUETOM OOIIMX UHTEPECOB U BOZMOXKHOCTEH KaXKJ10TO YjieHa
KOJIJIEKTHUBA;



IIPUHUAMATh L€ COBMECTHOM JAESATEIBbHOCTH, OPraHW30BBIBATh U KOOPAMHUPOBATH JACHCTBHS MO €€ JOCTHKEHHIO:
COCTABJISITh IUIAH JIEMCTBHM, paclpenesaiTh poJid ¢ YYETOM MHEHMH YYaCTHUKOB, OOCYXIaTh PE3YJbTaTbl COBMECTHOM
paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJAJa M KaKJIOr0 y4YacTHMKA KOMAaHJIbl B OOIIMH pe3yapTaT MO pPa3pabOTaHHBIM
KpUTEPUSIM;

IIpeUIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MTO3UIIMN HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh ITO3UTUBHOE CTPATETMYECKOE IOBEIAEHUE B PA3JIMYHBIX CUTYalUAX, HPOSBIATH TBOPYECTBO H
BOOOpakeHue, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBEpCAJIbHbIE YUeOHbIE AeiiCTBUS
Camoopranusauus:
CaMOCTOATENILHO OCYIIECTBIIATh IMO3HABATEIbHYIO JEATEIBHOCTh B 00JaCTH (PU3UKH U ACTPOHOMHUH, BBISBISTH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX 3aJ1a4, IUIAH BBIMIOJHEHUS MPAKTUYECKOU
paboOTHI ¢ YUETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUIH;
JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;
pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;
JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHUE;
OIICHUBATh MPUOOPETEHHBIN OIBIT;
criocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSABJICHUIO JIPYIULIHUU B 00JaCTU (PUMKU, MOCTOSHHO TOBBIIIATH CBOM
o0pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LETISM;
BJIaJICTh HaBBIKAMM TO3HABATEIHLHOW pedIieKcuM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUM M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
WCITIOJIB30BATh IPUEMBI pedICKCUU JUTsl OLIEHKU CUTYaIlMH, BHIOOpA BEPHOTO PEIICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHATU3€ PE3yJIbTaTOB JACATEILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAIIM3€E PE3YJIbTAaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce qocTmKeHNS TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MTPOTPaMMBbI IO (PM3UKE JJIT YPOBHS CPETHETO OOIIETO
o0pa3oBaHMsl y 00yUYaIOUINXCs COBEPIICHCTBYETCSI IMOLIMOHAIBHBIN MHTEJUIEKT, IPEINOoIaratoini ¢(hOpMUPOBAHHOCTH:

CaMOCO3HaHMS, BKJIIOYAIOMIETO CIOCOOHOCTh MOHMMAaTh CBOE 3MOILMOHAIBHOE COCTOSIHHE, BUAECTH HAIpaBICHUS
pa3BUTHSI COOCTBEHHOW AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHHMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHUE,
CIIOCOOHOCTH aIANTUPOBATHCA K IMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHUE K JOCTUKEHUIO LIEJU U yCHeXy, ONTUMHU3M, HHUIIUATUBHOCTD,
YMEHHE JIEMCTBOBATh UCXO/S1 U3 CBOMX BO3MOKHOCTEN;

OMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh TOHMMATh 5SMOLMOHAIBHOE COCTOSIHME JIPYTUX, YYUTBIBaTh €ro Mpu
OCYUIECTBJICHUHN OOLIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COITMAIbHBIX HAaBBIKOB, BKJIIOUAIOUIMX CIIOCOOHOCTH BBICTPaMBaTh OTHOIICHUSI C APYTUMHU JIIOJAbMHU, 3a00TUTHCH,
MPOSIBIISATh HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJacce TmpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HAa MPUMEpPaX PoJib U MeCTO (U3UKH B (POPMUPOBAHUM COBPEMEHHON HAy4YHOM KapTUHBI MHUpA, B
Pa3BUTUH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOMN ACATEIILHOCTH JIIOACH;

YYUTHIBATh TPAHUIIBI PUMEHECHUS N3YYEHHBIX (PU3MUECKUX MOJIENeH: MaTepralibHas TOYKa, MHEpIHaIbHAs CHCTeMa
oTrcuéra, aOCOIIOTHO TBEPIOE TEIO0, WACATBHBIN Ta3, MOJCIN CTPOSHHUS Ta30B, JKHIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIM
ANIEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3nIecKux 3aj1ay;



pacno3HaBaTh (U3UUECKHUE SBJICHUS (TIPOIECCHI) U OOBACHITH WX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSPHO-
KMHETUYECKOW TEOPHUM CTPOCHUS BEIIECTBA M JJIEKTPOJWHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIMHEHHOE
JBIDKEHWE, CBOOOTHOE MAaICHUE TEJl, IBI)KCHHE 110 OKPY>KHOCTH, HHEPIINS, B3auMoaecTBue Tei, muddysus, OpoyHOBCKOE
JBI)KCHHUE, CTPOCHUE JKUJIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE O0BEMa Te INMPU HarpeBaHUU (OXJIAKJICHHH), TEIJIOBOE
paBHOBECHE, WCIApPCHHUE, KOHACHCAIMA, IUIABJICHHUE, KPUCTAUIM3allvs, KHUIIEHHWE, BJIAKHOCTh BO3/lyXa, ITOBBIIICHUE
JIaBJICHUS ra3a MPH €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSI3b MEXIY NapaMeTpaMH COCTOSHUS Ta3a B M30MPOLIECCAX,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OMHUCBHIBATh MEXaHMUYECKOE JBHIKEHHE, HCIOJB3YSd (PU3MYECKHE BEJIMYMHBI: KOOpAWHATA, MYyTh, IEpPEeMEIICHUE,
CKOPOCTbh, YCKOPEHHE, Macca Tejla, CHIa, UMITYJIbC TeJla, KHHETUYECKAsl SHEPIusl, OTECHIIMAIbHAS SHEPT U, MEXaHUYECKas
paboTa, MexaHW4YecKasi MOIIIHOCTD; MPH ONMKMCAHUHU MPABHIPHO TPAKTOBATh (PU3MYECKHUN CMBICT MCIIOIb3YEMbIX BEJIUYUH,
UX O00O03HAYEHUS] W E€IUHUIIBI, HAXOJUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3NUYECKYI0 BEIMYUHY C JIPYTUMH
BEJIMUYMHAMM;

OMHCHIBATh M3YUCHHBIE TETUIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SBJICHUS, UCIIOIB3Ys (DU3UUECKUE BETUYMHBI: JaBJICHHUE
raza, TEMIIEpaTypa, CPEIHsAsI KHHETUYECKAsE SHEPTUsl XaOTUUECKOrO JBHXKEHHS MOJIEKYJ, CPEAHEKBAJApaTUYHAsI CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSSA HSHEPrus, padbora ra3a, KOA()PUIMEHT MOJIE3HOTO ACHCTBUSI TEIJIOBOTO
JIBUTATEJIS; MPU ONMUCAHWU TPABUIBHO TPaKTOBaTh (U3UYECKHUI CMBICT HMCIOJIB3YEMbIX BEJIWYUH, UX OOO3HAUYCHUS U
€UHUIIbI, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UUYECKYIO BEJTUYUHY C APYTUMHU BEJIMUUHAM;

ONHUCHIBaTh M3YYEHHBIC DJIEKTPUYECKUE CBOMCTBA BEILECTBA M DJICKTPUUYECKHE SIBICHUA (MPOLIECCHI), HUCTOIB3YSA
(bU3UYeCKUEe BEIWYUHBI: DJCKTPUUCCKUN 3apsil, AJICKTPUUYECKOE TMoJie, HAMpsKEHHOCTh IOJSA, IMOTEHIIMAJ, Pa3HOCTh
MOTEHIIUAJIOB; MPU OMHCAHWU MPABUJILHO TPAKTOBATh (PU3MUECKUN CMBICT UCMOJIb3YEMbIX BEJIUYMH, UX 0003HAYCHUS U
€UHULIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PM3UYECKYIO BEJTUUUHY C IPYTUMU BEJIMUMHAMU;

aHATM3UPOBATh (U3UUECKHUE TIPOIIECCHI U SBIICHUS, UCTIONB3Ys (PU3UIECKUE 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMUPHOTO
tarorenus, [, II u III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTrUM, 3aKOH COXPAaHCHUS HMITYJIbCa,
MPUHILUIT CYNEPHO3UIMNA CUJI, MPUHIUIT PABHOIPABUSA HHEPIMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHMHETUYECKYIO
TEOPUIO CTPOCHMS BEIIECTBA, TA30BbI€ 3aKOHBI, CBS3b CPEIHEH KMHETHUYECKOW YHEPIUU TEIIOBOTO JIBUKECHUSI MOJICKYJI C
aOCOJIFOTHOM TeMIepaTypoH, MEePBhIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS AJIEKTPUUYECKOro 3apsja, 3akoH KyroHa,



IpU 3TOM pa3IuyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE WU YCIOBHS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPHUHLHUIBI ACHCTBHUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyarh YCIOBHUS UX
0€30I1aCHOT0 UCII0JIb30BAHMS B IOBCEIHEBHON KU3HU;

BBITNOJIHATh 3KCHEPUMEHTHI M0 HMCCIEAO0BAHUIO (PU3UUECKUX SIBJICHUM M IMPOLIECCOB C MCIIONb30BAHUEM IPSMBIX U
KOCBEHHBIX M3MEPEHM, MpH 3TOM (OpMYyIHMpOBaTh MpoOIeMy/3aJady U TUIOTE3y Y4eOHOTO SKCIEpUMEHTa, COOMpPAaTh
YCTaHOBKY M3 MIPENIOKEHHOTO0 000PYI0BAHHUS, IPOBOIUTH ONBIT U (POPMYJIMPOBATH BBIBOJIBI;

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE NU3MEPEHUSI PU3NUECKUX BEIMUYUH, IIPU 3TOM BbIOMpaTh ONTUMAJIBHBIA CIOCOO
WU3MEPEHHUS U UCII0JIB30BAaTh U3BECTHBIE METObI OLIEHKH ITOTPEUIHOCTEN N3MEPEHMI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEJIMYMHAMM C HUCIIOJIB30BAHMEM MPSAMBIX M3MEPEHHM, IpU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIHTATHI MTOJTYYEHHON 3aBUCUMOCTU (DU3UUYECKUX BEIMYHMH B BUJE TAOJIUIL U
rpauKOB, AEIATh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

coOmo1aTh npaBuja O€30MaCHOTO TpyJa IMpH IMPOBEAECHUH HUCCIEJOBAaHMM B pamMKax ydyeOHOro 3KCHEPHUMEHTa,
y4eOHO-UCCIIEIOBATENLCKOM M MPOEKTHOMW JAESITENBHOCTH C  MCHOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOHCTB H
71a00paTOPHOTO 000PYAOBAHUS;

pemaTh pacyéTHbIe 3aJa4i C SIBHO 3aJaHHON (PU3MUECKON MOJENbI0, UCIOJIb3YsS (PU3NUYECKUE 3aKOHBI U MPHUHIIUIBI,
Ha OCHOBE aHajiu3a YCJOBHUS 3aJauyd BbIOUpATh (PU3MYECKYIO MOJIENb, BBIACIATH (PU3UUECKUE BEIUYUHBI U (POpPMYIIbI,
HEoOXOJUMbIe Jisi €€ pEelIeHUs,, MPOBOAUTH Pacu€Thl U OLEHUBATh PEAIBHOCTh IOJIYYEHHOI'O 3HA4Y€HHUs (U3NYECKOU
BEJIMYMHBI,

pelaTh KaueCTBEHHbIEC 3aJjauM: BBICTPAMBATh JOTMYECKH HENPOTUBOPEUMBYIO LEMOYKY PACCYXKIEHUN C OMOpOW Ha
U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUYECKUE SIBJICHUS;

UCIIONIb30BaTh IMPH PEIICHUH YYeOHBIX 3a/ad COBPEMEHHblE HH(POPMAIMOHHBIE TEXHOJOTUU [UIS IOMCKa,
CTPYKTYpPUPOBaHUS, UHTEPIPETALUU U TMpPEICTaBICHHUs Y4eOHON M HAay4YHO-TIOMYJIIpHOW HH(OpMAaIMH, MOTyYEHHOU H3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMALIHUIO;

NPUBOAUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUYEHBIX-(U3UKOB B PpPa3BUTHE HAYKH, OOBICHEHHE
MPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETUYECKUE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU Ui oOecriedyeHuss 0e30MacHOCTH MpH
oOpallleHu ¢ TNpudbopaMM U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIi COXPAHEHUS 3/I0pOBbS U COONIOACHHUS HOPM
HKOJIOTUYECKOTO TTOBEICHHUS B OKPYXKAIOILEH CPEJIE;

paboTaTh B Ipymie ¢ BBHIMOIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, IIaHUPOBATh padOTy TPYMIbI, pallUOHATBHO
pacnpeienarTh 00s3aHHOCTU U TUIAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYyaIUSX, aJICKBATHO OLIEHWBATHh BKJIA]
KQ)KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEHIEHUE PACCMATPUBAEMON MTPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounuecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB 1 TeM uupposbIie
Ne n/m P Konrpoabnbsie IIpakruuyeckue (1uubp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bu6mmoreka [JOK
11 ®u3KKa ¥ METO/IbI HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2

Paszpnen 2. MEXAHUKA

bu6mmoreka [JOK
# Kumevariia > https://m.edsoo.ru/7f41bf72
2.2 JuHaMuKa 7 bu6mmoreka [JOK

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

2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 bubnnorexka [JOK



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

Hroro no pazneny

Paznen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJUNHAMUKA

18

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

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBEI TepMOUHANIKIL 10 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Htoro no paznemny 24
Paznea 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
41 UICKTpOCTATHIA 10 https://m.edso0.ru/7f41bf72
49 [TocTossHHBIN 5IeKTpUYECKUi TOK. TOKH 12 bubmuorexa [JOK
' B Pa3JIMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Koutpoububie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I?H:HI/UI 1 bubmorexa LHOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

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

4 PaBHOMEpHOE NPAMONMHENHOE 1 bubnuoreka [IOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE TPSIMOIUHENHOE 1 bubnuoreka [IOK
JIBIKEHHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuoteka [JOK
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepHaibHON TOYKH IO 1 bubmmorexa [JOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHOCcuTeNnbHOCTH ["anunest. 1 bu6nmoreka [JOK
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HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cyrneprno3uiuu cui. Bropod 3akon bubmorexa OK
JHEP ’ P . https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuaibHON TOYKU
Tperurt 3akon HeroToHa 11151 bubnnoreka [HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TsoxecTH. [lepBas kocMuueckas bubmmorexa LOK

- eP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuia tpenus. KoadduumeHnt tpenus.

13 Cuia cgn OTI/IBJ'ICI-(IbI/Iq})I npu BI/I)I:I)CCHI/II/I bubmmorexa [JOK

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

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Tea
HNMnynbec MaTepuanbHOW TOYKH,

15 CHUCTEMBI MaTePUAIIbHBIX TOYECK. bubnmnorexa [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE TBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas 3Heprusi MarepraabHON bubnnorexka [JOK
ToukHu. Teopema 06 n3mMeHEeHUN https://m.edsoo0.ru/ff0c4502
KMHETUYECKOW IHEPTUH

17 [ToreHuunanbpHast SHEPTUs. bubnnorexka [JOK
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18

[MoTeHnmansHas JHEPTHs YIPYTO
ne(hOpPMUPOBAHHOK MPYKUHBI.
[TorenuuanbHas sHeprus Tena BOIU3U
MOBEPXHOCTU 3eMITH

[ToreHunanbHbIe U HEMOTEHIMAIbHBIE
cuibl. CBs3b pabOTHI
HEMOTEHUHUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOH IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHsI MEXaHUYECKOH
SHEPTrUuu

https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabora
«HccnenoBanue CBsA3H PabOTHI CUITHI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAaHEHHUs B MEXaHHUKE

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

21

22

23

24

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

Xapaxkrep JABUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konuuectso
BemectBa. [locTostHHas ABoraapo
TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remneparyp

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUKEHUSI MOJICKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MeunneneeBa-Kianeiipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMHYECKOHN CHCTEMBI U
croco0OnI €€ n3mMeHenus. KoanuectBo bu6nmoreka [JOK
30
TEIJIOTH! U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPIHsi OTHOATOMHOTO UJI€aJIbHOTO
rasa
31 Buasl Tenonepenaun bubmmorexa [TOK
https://m.edsoo0.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BELIECTBA.
32 KonunuecTBo TemoTs! npu bubmmorexa LIOK
. https://m.edso0.ru/ff0c5c36
Terutonepenave. AauabaTHbIN Mpoiecc
33 IIepBblil 3aKOH TEPMOAUHAMUKH U €T0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTh mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
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npupone. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

IIpunnun nericrBus u KI1/I TerutoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢usnka. OCHOBBI TEPMOIMHAMHKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynsipnaas pusuka. OCHOBBI bubmmorexa LOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yXxa. HachIeHHbIi bubmmorexa [TOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnnueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnmnorexa [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edso0.ru/ff0c65f0
KpucTaiibl. CoBpeMEHHbIE MaTepHAIIbI
[TnarneHne U KpUCTATUTH3AITHS.
43 Y enbHas TEIUIOTa IUIABICHUS bubmorexa HOK
) https://m.edso0.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaBHEHHE TCILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. DNeKTPUIECKUH bubnmnoreka [JOK

3apsna. I[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0cébcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUIECKOTO 3apsia
B3aumonericTBue 3aps10B. 3aKOH
47 Kyiona. TodeyHBIT 2I€KTPUUYECKUN bubmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPHYECKOTO
48 nons. [puHumn cynepno3nuuu bubnnoreka [JOK
ANEKTPUUECKUX MoJeH. JInHun https://m.edsoo.ru/ff0c6df2
HaMpsHKEHHOCTU
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 otst. Ilorenuman. PasHocts Bubmorexa ITOK
' ait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIOB
I[IpOBOIHUKH U OUBIIEKTPUKHU B
50 3J'IpeKT OCTaTUIECKOM HOIJ)IC bubmmorera [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MIpOHUIIAEMOCTh
bu6mmorexa [IOK
51 DnexTpoeéMKOocTh. KoHnencarto
P a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPTHUS 3apsKEHHOTO bubmmorexa [TOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopatopHas pabota "H3mepenue
AJIEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHIMI NEKCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOTTMPOBAILHOTO

ammapara, CTpyHHOI'o IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBOoAHKKOB. JlaboparopHas paboTa
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COTIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEeKTPUYECKUH TOK B BaKyyMe.
CBoncTBa SJIEKTPOHHBIX ITYYKOB

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U
IIpUMeECHasl MpoBOAUMOCTh. CBOMCTBA
p—n-nepexona. [lonynpoBogHUKOBBIE
npudopbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae
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DNEKTPUYECKUH TOK B PACTBOPAX U

62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnnoreka [HOK
DJIEKTPOJIMTHYECKAS AUCCOAALIMSI. https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DJIEKTPUYECKHUH TOK B Ta3ax.

63 CaMoCTOSATETbHBIN 1 1 bubmuoreka [JOK
HECaMOCTOSITSJIBHBIN pa3psil. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpruuecKue Mpuodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [JOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubmmoreka [JOK
«OIEeKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota nmo Teme

66 «9nexkrpocraruka. [locTosHHBIN 1 bubnunoreka [JOK
ANEeKTpUYeCcKuil TOK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

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

68 PesepBubIil ypok. O6001maronui ypok 1 bubnuoteka [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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