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IHHOACHUTEJIBHASA 3AIINCKA

[Tporpamma o (husuke 6a30BOr0 ypoBHS Ha yPOBHE CpPEeIHEro o0Iero oopazoBaHus paspadboTaHa
Ha OCHOBE I0JIOKEHUH U TpeOOBAHMM K pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON IPOrPaMMBl,
npencrasiaeHHbix B PI'OC COO, a Taxke ¢ yuéroMm QenepanbHOl pabodeild mporpaMMbl BOCITUTAHUS U
KOHIICTIIMU TIpenoJiaBaHus ydeOHoro mpeaMera «@us3mka» B 00pa30BaTENbHBIX OpraHU3ALUAX
Poccuiickoii @enepanuu, pean3yomuXx OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Conepxanue mporpaMMel 1O (pU3HMKEe HANpaBlieHO HAa (OPMHPOBAHUE ECTECTBEHHO-HAYYHOMN
KapTuHBI Mupa odyvaromuxcst 10—11 kmaccoB nmpu o0yueHnn ux ¢usuke Ha 0a30BOM YpPOBHE Ha OCHOBE
CHUCTEMHO-JIEATEeNILHOCTHOTO nojxozaa. [Iporpamma no ¢usuke coorBercTByeT TpedoBanusm ®I'OC COO
K IUIAHUPYEMBIM JINYHOCTHBIM, NPEAMETHBIM U METAlpeIMETHBIM pe3ysibTaTaM OOydeHHs, a TaKxKe
YUYUTHIBAET HEOOXOAWMOCTh peav3allii MEXMNPEAMETHBIX CBs3€ll (PU3UKU C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMH NpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE LI€TM U3yueHUsl GU3MKU Ha YPOBHE CPEIAHETO
oOmero o0Opa3oBaHHUs, IUIAHUPYEMbIE pe3yJibTaThl OCBOEHUS Kypca (HU3MKH: JIMYHOCTHBIE,
MeTarnpeaMeTHBIC, MPpeMETHBIEC (Ha 6a30BOM ypOBHE).

[IporpamMma o gu3suke BKIIOYAET:

e [IJIaHUpPYEMbIE pe3yibTaTbl OCBOEHHSA Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE

MIpeIMETHBIE PE3YJIbTATHI MO rojiaM 00yUEeHUs;

e cojepkaHue yueOHoro npeaMera « Du3nkay 1mo rogam o0ydeHusl.

®du3rka Kak Hayka o HarOoJiee 00X 3aKOHAX MIPUPO/IbI, BBICTYIIAasl B KaUeCTBE yUeOHOr o peMeTa
B IIIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIa/J B CHCTEMY 3HaHUU 00 Ookpykaromiem mwupe. [IIkompHBIN Kypc
(bU3HUKHN — CUCTEMOOOPA3yIOIIHI 17151 €CTECTBEHHO-HAYUYHBIX Y4EOHBIX IPEAMETOB, TOCKOJIBKY (PU3HNUECKHe
3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHUN, H3ydaeMbIX XUMHUEH, Onosioruei, pusndeckoit reorpadueit
u acTpoHomuell. Mcronp30BaHre ¥ akTUBHOE NMPUMEHEHHE (GU3NYECKUX 3HAHUHN OIpenessieT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, TOTyUeHHS
HOBBIX MaTepUasoB C 3aJaHHBIMU CBOWCTBAMHU U JIpyrux. M3ydyenue Gu3NKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMUpOBaHHE E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa oOydaromuxcs, B (opmMupoBaHHEe yMEHHM
MIPUMEHSTh Hay4HbII METO MMO3HAHUS IPU BHIMOJIHEHUH UMHU YUYE€OHBIX HCCIEA0BaHUN.

B ocHoBy kypca ¢u3uku A5 ypoBHS CpeIHEro o0miero o0pa3oBaHus MOJI0KEH Pl UACH, KOTOpPbIE
MO>KHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 MOCTPOCHUSI.

Hoes yerocmuocmu. B COOTBETCTBUM C HEH KypC SIBJSIETCS JJOTHUYECKU 3aBEPIIEHHBIM, OH COJICPKUT
MaTepuai U3 BceX pas/iesioB (PM3HUKH, BKIFOYAET KaK BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (hU3UKH.

Hoesn cenepanuszayuu. B cooTBeTCTBUM C Hell MmaTtepuan Kypca (u3ukud OOBEAWHEH BOKPYT
¢buznueckux Teopuil. Bemymum B Kypce sBisiercs (OpMUPOBAHHME MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzamys TNpeAnonaraeT HCIONIb30BaHHE TI'yMaHUTAPHOTO
MOTeHIMana GU3NIECKON HAYKH, OCMBICIICHHE CBSI3U pa3BUTHsI (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHPOBO33PEHYECKUMU, HPABCTBEHHBIMH U YKOJIOTHYECKUMU MTPOOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusmku mnpenmnonaraet 3HakOMCTBO € IIUPOKUM KPYToM
TEXHUYECKUX M TEXHOJOTUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPH U 3aKOHOB.

Hoes sxonozusayuu peannsyercs MOCPeCTBOM BBEICHHS SJIEMEHTOB CO/AEP’KaHUs, MOCBIIEHHBIX
HKOJIOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKXke 00CyKJeHUs POoOIeM paloOHAIBLHOIO MPUPOJIOTIONIB30BAHUS U HKOJIOTHYECKON Oe3011acHOCTH.

CrepxHEBBIMH >JIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CpelHero oOIiero oOpa3oBaHUs SBISIOTCS
¢usnueckue Teopuu (popMupoBaHue NpeACTaBICHUI O CTPYKTYpe NOCTPOCHUS (PU3NUECKON TEOPUH, POIIH
(GyHIAMEHTAJIBHBIX 3aKOHOB M TPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O NPHUPOJE, I'paHHIAX
MIPUMEHUMOCTH TEOPH, JJIs1 ONTUCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U MPOLIECCOB).



CuCTeMHO-IeITEeNbHOCTHBIN TMOAX0J B Kypce (U3MKUA peanu3yeTcsl IMPexAe BCEro 3a Cuér
OpTaHu3alluK SKCIIEPUMEHTAILHON JeaTeNbHOCTH o0yuaromuxcs. s 6a30Boro ypoBHs Kypca GU3UKH —
3TO UCHOJIB30BAHNE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a0OPAaTOPHBIX padoT,
KOTOpBbIE B IporpaMMe 1o (u3nke oObeIMHEHBI B OOLIMIA CMHUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Bbienenne B ykazaHHOM TMEpedyHE J1a0OPAaTOPHBIX padOT, MPOBOAMMBIX Ui KOHTPOJS M OIICHKH,
OCYIIECTBIISIETCS] YIaCTHUKAMU 00pa30BaTEIbHOTO MPOIIECCa UCXO/s U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHameHusi kabunera Qusuku. [Ipu 3TOM oOOecreunBaeTcsi OBIaJEHHE OOYYAIOIIMMHCS YMEHHUSIMH
MIPOBOJIUTh KOCBEHHBIE U3MEPEHUS, UCCIIEIOBAHMS 3aBUCHMOCTEH (PM3MUECKUX BEIMYMH M MOCTAHOBKY
OTIBITOB TI0 TIPOBEPKE MPEATIOKEHHBIX THITOTE3.
Bonbmioe BHUMaHWE YIENseTCS PEIICHHIO PAacu€THBIX M KAueCTBEHHBIX 3aaad. [Ipu stom s
pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISTFOTCS 33/1a4H1 C SIBHO 33JaHHON (PH3MUECKON MOEIIBIO, TO3BOJISIOIINE
MPUMEHSTh M3yYEeHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pasJieNia Kypca, TaK W HMHTETPHPYS
3HaHUS U3 PA3HBIX pa3zesoB. /g KadyeCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBJISIFOTCS 3a/laHMs Ha OOBsICHEHUE
MpoTeKaHus GU3NYECKUX SBJICHUI 1 MPOLIECCOB B OKPYXKArOIIeH )K13HH, TpeOyromine BbiOopa pu3ndeckon
MOJIENIN JJISl CUTYalluu MIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBUu ¢ TpeboBanmsimu OPI'OC COO k maTepHabHO-TEXHUUYECKOMY OOECIIEYCHHIO
y4eOHOTr0 mpoliecca 0a30BbI YPOBEHB Kypca (DM3MKH Ha YPOBHE CPEIHET0 OOIIero o0pa3oBaHus TOIKEH
M3y4YaThCsl B YCIOBHUSX MPEIMETHOTO KaOMHeTa (PM3WKH WM B YCJIOBHSIX HMHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOrO0 IMKiIa. B kabuHere GU3WMKM JOMHKHO OBITh HE00X0auMoe
nabopaTopHOe 00OpyAOBaHHWE JUIS BBIMOJHEHHS YKa3aHHBIX B IporpaMMe Mo (pH3HWKe YYSHHIECKUX
MPaKTUYECKUX pabOT U AEMOHCTPALIMOHHOE 000pyI0OBaHHE.
JleMoHCTpanmoHHOE 000pyIoBaHHe (HOPMHUPYETCS B COOTBETCTBHU C NPHHIUIIOM MUHHUMAIBLHON
JOCTaTOYHOCTH M 00ecrevynBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IMporpaMMe Mo (U3UKE KIHOYEBBIX
JNEeMOHCTpAallMi  JUIsl  HCCIEAOBAaHUS HW3Y4YaeMbIX SIBICHUH W MOPOLECCOB, HOMIUPUYECKUX H
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.
JlaGopaTopHoe oOOpyIOBaHWE IS YUYEHWYECKUX MPAKTHUYECKHX padboT (opmupyercs B Bule
TEMaTUYECKNX KOMIUIEKTOB U oOecreunBaeTcs B pacuére OJHOTO0 KOMIUIEKTa Ha JIByX OOyYaroIIUXCs.
Temarnueckrne KOMIUIEKTHI JaOOPAaTOPHOrO 000pPYA0BaHUS JOJIKHBI OBITH MOCTPOECHBI HA KOMIUIEKCHOM
UCIOJIb30BAHNHU aHAJIIOTOBBIX U IIU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIHHBIX CHCTEM B
BHJIe IU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMH IEJISIMU U3Y4YeHUS (PU3UKHU B 0011eM 00pa30BaHUM SIBIISIFOTCS:
e (opmupoBaHuEe MHTEpeca W CTpPEeMJICHUS OOydYaloIUXCs K HAy4HOMY H3yUEHUIO IMPHUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BHUTHE NPEACTABICHUI 0 HAYYHOM METOJIE MO3HAHUS U (POPMHUPOBAHUE UCCIIEIOBATEIHCKOTO
OTHONICHHUSI K OKPY>KAIOILIUM SIBICHUSM;

e (opmHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3yYeHHUs] OCHOB CTPOCHUS MATEpUU
1 (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (opmupoBaHuEe yMEHHI OOBSICHATH SABJICHUS C UCIIOJIb30BaHHEM (DU3MUECKUX 3HAHUN U HAYUHBIX
JI0Ka3aTelbCTB;

e (opmupoBaHUE TPENCTABICHUNA O PONM (DU3UKH A Pa3BUTUSA JPYTHMX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTUH.

JlocTrkeHne 3THX Ienell obecreunBaeTcsl pelleHHeM CIeIyIOIUX 3a/ad B MpOLEecce M3ydeHUs
Kypca (GU3UKU Ha ypPOBHE CpeHEro o0Iero oopazoBaHms:

e [pUOOpEeTEeHUE CUCTEMbI 3HaHUM 00 OOIMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,

BKJIIOYAss MEXaHUKY, MOJEKYJSIPHYIO (H3HKY, SJIEKTPOJAWHAMHKY, KBAHTOBYIO (U3HUKY U
AJIEMEHTHI aCTPOPU3UKH;



e (opmupoBaHUE yMEHUI NPUMEHATH TEOPETUUYCCKUE 3HAHUS IS OOBSICHEHUS (U3HUECKUX
SIBJICHUH B IPUPOE U JUISI IPUHATHUS IPAKTUYECKUX PEILICHUM B MIOBCEIHEBHON KU3HU,

® OCBOCHHE CITOCOOOB PEIICHUS PA3IMYHBIX 33/1a4 C SIBHO 3a/IaHHOM (PU3UUEeCKOi MOJIeNbI0, 3a/1a4,
MO/IPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/aHue (DU3MUECKON MOJEN, aIeKBAaTHON YCIOBHSIM
3a/1auu;

e [oHUMaHWE (UINYCCKUX OCHOB U NPUHIHUIOB JCUCTBHS TEXHUYECCKHX YCTPOWCTB W
TEXHOJIOTMYECKUX MPOIECCOB, MX BIMSHMS Ha OKPY>KAIOIIYIO CPELLY;

e OBJQJICHUE METOJaMHU CaMOCTOSTEIBHOIO IUIAHMUPOBAHUS W MPOBEICHUS (PHU3MICSCKHUX
JKCIIEPUMEHTOB, aHaJW3a W WHTEPIpETAMK WHPOPMAIUU, OIPEACICHUS JIOCTOBEPHOCTH
MOJTYYEHHOTO Pe3yJIbTaTa;

® CO3/IaHME YCIOBHM [JII pPa3BUTUS YMEHHH IPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUYECKOMN
NESITETHHOCTH.

Ha nzyuenue ¢usuxu (6a30BbIi ypOBEHb) Ha YPOBHE CpeHET0 0011ero oopazoBanus orBoautcs 136

yacoB: B 10 kitacce — 68 yacoB (2 yaca B Hezeno), B 11 kiracce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenyaraemerit B mporpaMmme 1o Gpu3uke nepeyeHs J1abopaTOPHBIX U MPAKTUUECKUX PAOOT SIBISETCS
PEKOMEHIOBAaHHBIM, YUUTENb J€JIaeT BBHIOOpP MPOBENCHUS JTAOOPATOPHBIX PabOT M OIBITOB C YYETOM
WHJIMBUIYATBHBIX OCOOEHHOCTEH 00yJaroIIrXcs.

COIEPKAHUE OBYYEHMUS
10 KJIACC
Pasznen 1. @u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

dusnka — HayKa o mpupoze. Haydursie MeToIbI MO3HAHUS OKpYy X atoiiero Mmupa. Pois sxkcnepumenTa
Y TEOPHH B MPOIECCE TTO3HAHUS MTPUPOJIBI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue GU3HMYECKUX SBJICHHUHN U TporieccoB. Hayunple rumore3sl. Ou3nyeckue 3aK0HBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpHUHIINI COOTBETCTBUS.

Ponws u mecto pusuku B GopMHpPOBaHNM COBPEMEHHON HAyYHOW KapTHHBI MHPA, B MPAKTUUECKON
NEeITENbHOCTH JTIOEH.

Jlemoncmpayuu

AHanorosble 1 IHU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE AATYHKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe nBUxkeHHE. OTHOCHUTEIBHOCTh MEXaHW4YecKoro nBukeHus. Cucrema oTcuéra.
Tpaektopus.

[lepemerienue, CKOPOCTh (CpelHssE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHAIbHOM
TOYKH, UX MPOCKIIUU HA OCH CUCTEMBbI KoopauHaT. Clo)KeHue nepeMerieHlil U CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOIMHEHHOE JBUkKeHHe. | paduku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs MaTepruaibHOW TOUKH OT BpEMEHHU.

CBoboaHOe nazenue. Y ckopeHue cBOOOIHOTO MaIeHus.

KpuBonuneiinoe nBmkeHue. J[BrkeHUe MaTepUATbHONW TOYKH MO OKPYKHOCTH C MOCTOSHHOH IO
MOJYJIO CKOPOCTBIO. YTJOBas CKOPOCTh, IJIMHEWHAas cKopocTh. Ilepmon u wactota oOpalieHus.
LlenTpocTpeMUTEIHLHOE YCKOPEHUE.

TexHuueckue ycTpoicTBa U NPaKTUYECKOE MPUMEHEHHUE: CIIUIOMETP, IBUKEHUE CHAPSII0B, IIEMTHbIE
U peMEHHBIE Mepe1adH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIUS KUHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[IpeobpazoBanue ABUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABrkeHUs Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.



N3mepenue yckopeHHst CBOOOJHOIO MaJieHMUSL.

Hamnpagnenue ckopocTH npu JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3y4yeHne HepaBHOMEPHOTO JBUKEHMS C LIENIbIO OIIPENIETIEHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMICHUSI MEXKY ITyTSMHU, IPOUIEHHBIMU TEJIOM 32 MOCJIEI0OBATEIbLHbIE PABHbBIC
MIPOMEXXYTKH BPEMEHU IIPH PABHOYCKOPEHHOM JIBPKEHUH C HAaYaJIbHOM CKOPOCTHIO, PAaBHOM HYIJIIO.

N3yueHne NBUKEHU IIAPUKA B BI3KOM KHUJIKOCTH.

N3yuenue nuxeHus Teaa, OpOUICHHOIO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOocuTenbHOCTH ['aymnes. Ilepsiii 3akoH Herotona. MHepruanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunmu cwi. Bropoit 3akon HbioToHa s maTepuaibHOU
ToukH. TpeTuit 3aKkoH HbroTOHA 711 MaTepHalbHbIX TOYEK.

3akoH BceMHupHOro Tarorenus. Cuma tsxectd. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenune. Bunsl Tpenus (1mokosi, ckoibxkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIBKEHUs U cuia TpeHus nokos. Koaddumuent tpenus. Cuna CONpOTUBIICHUS TIPU JIBIXKCHUH TeJla B
YKUJIKOCTH WJIH Ta3e.

[ToctynaTenbHO€E U BpaliareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpalieHus. [1nedo cumbl. Y cnoBus paBHOBeCUs TBEPAOTO TeNA.

TexHuveckue ycTpoicTBa U MpakTUIECKOe MPUMEHEHHUE: TTOITUITHIUKH, JTBMYKEHNE NCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEpLUH.

CpaBHeHME Macc B3aUMOICHCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AepOopMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U M1aJICHUN.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne nuxeHus Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIUX B MPYKUHE U PE3UHOBOM 00paslie, OT
ux aepopMaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIET0 OCh BPAILICHHUS.

Tema 3. 3akonwl coxpanenus 6 mexanuke

Nmmynbe MaTepuanbHOW TOYKH (Tena), CUCTEMBbl MaTepUajbHBIX TOYeK. VIMITylbCc CHIBI H
M3MEHEHNE UMITyJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTuBHOE ABMKEHUE.

Pabora criibl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MaTepualibHON TOUKU. TeopeMa 00 M3BMEHEHUU KHHETHUECKON YHEPTHH.

[TorenumansHas oHeprus. [loTeHnmanpHas SHEprus YHOpyro AeGopMHPOBAHHOW MPYKUHBL.
[ToTenuuanpHas 3HEprus Teaa BOIM3U MOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHbIe U HETIOTEHIMABbHBIE CUITBI. CBSA3b Pa0OTHI HEMOTEHIIUATBHBIX CHII C U3MEHEHHEM
MEXaHUYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpoicTBa M MPaKTUUYECKOE MPUMEHEHUE: BOAOMET, KONEP, MPY>KUHHBIA MUCTOJIET,
JBUKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIIMAILHOW PHEPTUU B KHHETUYECKYIO B 00paTHO.

Yuenuueckuii sxcnepumenm, arabopamopivlie pabomul

N3ydenune abCONMOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MAsSTHUKOB.

WccnenoBanue cBsi3u pabOThl CUJIBI ¢ M3MEHEHHMEM MEXAaHHMYECKOM 3HEpPruM Tejla Ha IpUMepe
PacTsLKEHUS PE3UHOBOIO KIyTa.

Pasnen 3. Moaekysipuasi puznka 1 TepMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopuU

OCHOBHbBIE TIOJIOXKEHHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUHM U HMX OINBITHOE OOOCHOBAHUE.
BbpoyHnoBckoe nermxenue. Auddysus. Xapakrep ABUKEHUS U B3aUMOEHCTBYS YacTull BemecTsa. Mozaenu
CTPOEHHMSI Ta30B, KUJKOCTEN U TBEPABIX TNl U OOBICHEHUE CBOIMCTB BELIECTBA HA OCHOBE ATUX MOJEJEH.
Macca u pazmepsl moaekyi. Kommuectso Bemectsa. [locrosanas ABoranpo.

Tennosoe paBHOBecue. Temneparypa u e€ uzamepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UJI€AIBHOTO
ra3a. AOcoJtoTHas TeMIeparypa Kak Mepa cpeiHel KHHETUYECKOM SHEPTUH TETJIOBOrO JBM)KEHUSI YaCTHULL
raza. [Ilkana temneparyp KensBrHa. ['a3oBble 3akoHBI. YpaBHeHHEe MeHnneneeBa—Knanelipona. 3akoH
Hanprona. M3omporecchl B HlealbHOM Ta3e € IMOCTOSHHBIM KOJIMYecTBOM BemiecTBa. ['paduueckoe
MIpe/ICTaBJIeHHE U30IIPOLIECCOB: U30TEPMa, U30X0pa, u3o0apa.

Texauveckue ycTpoiicTBa U MpaKTUYECKOe TPUMEHEHHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OmnbIThl, TOKa3bIBAIOLINE AUCKPETHOE CTPOEHME BELIECTBA, (oTOrpauu MOJIEKYJ OpPraHHYeCKHX
COCTMHEHUH.

OmnbrTel 10 AU GY3UH KUTKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Mognens onbita LlTepHa.

OneIThI, TOKa3bIBAIOUINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJCUCTBHSL.

Monens, HIUTFOCTPUPYIOLIas IPUPOLY JaBJICHHS ra3a Ha CTEHKH COCyJa.

OnbpIThI, HWIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UACAIBHOTO ra3a, H30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE H3MEpeHHil 00béMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMMOCTH MEXAY IIapaMeTPaMH COCTOSIHUS PA3pEeXEHHOIO ras3a.

Tema 2. Ocnogvl mepmoouHamuku

TepmoauHaMuyeckas cucteMa. BHyTpeHHss SJHEPrusi TEpMOJIMHAMUYECKOI CUCTEMBI U CIIOCOObI €€
n3MeHeHust. KoanuecTBo TemioTsl 1 pabota. BHYyTpeHHss SHEprisi 0JHOATOMHOI'O HJI€aJIbHOI0 ra3a. Bussl
TEIUIONEPEelayi: TEIUIONPOBOAHOCTb, KOHBEKLHUSA, W3JIydeHUE. YJAelnbHas TEIJIOEMKOCTh BEILIECTBA.
KonuuecTBo TEMIOTHI py TemIonepeaaye.

ITonsatue 06 annabatHoM npouecce. [1epBolii 3akoH TepMoanHamMuku. [IpuMenenne nepBoro 3akoHa
TEPMOJMHAMUKH K H3omporeccam. ['padudeckas uHTeprnpeTanus paboTsl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMOCTh MPOLIECCOB B IPUPOJIE.

TennoBble MamuHbl. [IpuHIMIB AEHCTBUS TerUIOBBIX MamuH. [IpeoOpa3oBaHus 3HEpPruu B
TerioBelXx MamuHax. Koadduuuent mnonesnoro apeiictBus TtermoBoit MamuHbl. L{ukn KapHo u ero
KO3(DUIIMEHT MOJIe3HOr0 JeHCTBUS. DKOJOTHUECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHnyeckue ycTpoWcTBa M NPAKTHUYECKOE IPUMEHEHHWE: IBUIaTelb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJOJUIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu



V3MeneHre BHYTPEHHEH SHEPTUU Tesa MPH COBEPIICHUH PAaOOTHI: BBIIET MPOOKU U3 OYTBHUIKH MO
JICUCTBUEM  C)KaTOoro BO3J1yXa, HarpeBaHue d>Qupa B JaTyHHOH TpyOke TyTEM  TpEHHS
(BUIEOIEMOHCTpAIHS).

N3meneHne BHyTpeHHEN 3HEpPTUU (TeMIlepaTyphl) Teja Mpu TeIIonepeaaye.

OmnpIT M0 aguabaTHOMY PACHIMPEHHIO BO3AyXa (OIBIT C BO3YLTHBIM OTHUBOM).

Monenu napoBoii TypOHMHBI, IBUraTelsl BHYTPEHHETO CrOPaHUsl, PEAaKTUBHOI'O JABUTaTEIIs.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue ynenpbHON TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanne u KoHneHcauus. VcnapeHue W kureHue. AOCONIOTHAsE W OTHOCHUTEIIBHAS
BIQKHOCTh BO3Ayxa. HacelmeHHslii map. VYaenpHas TemjioTa MapooOpa3oBaHus. 3aBUCHMOCTD
TeMIepaTypbl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB. JKukue
kpuctayibsl. CoBpeMeHHble MaTepuansl. [1naBnenne u kpucrannuzauus. YaeabHas TEIUIOTa IUIABJICHHUS.
CyOnumartusi.

VYpaBHeHUE TEIUIOBOTO OajiaHca.

TexHnyeckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP, KaIOPUMETD,
TEXHOJIOTUU MOJIYYEHHS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM YK CJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX apOB.

Kunenue nmpu mOHM>KEHHOM JaBJICHUH.

Crioco0bl U3MEpEeHUS BIAXKHOCTH.

Habmonenue HarpeBaHus ¥ MaBiIeHUs] KPUCTAITMUYECKOTO BELIECTBA.

JleMOoHCTpanusi KpUCTaJJIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3Mepenre 0OTHOCUTENBHOM BJIa)KHOCTH BO3/TyXaA.

Paznea 4. DiekTpoauHamMuKka

Tema 1. dnekmpocmamuka

DJeKTpu3alus Tel. JNeKTpUYecKud 3apsia. JlBa Buia »yeKTpuyYecKux 3apsjoB. [IpoBoaHuku,
JURJIEKTPUKYU U MTOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHHUs 3JIEKTPUUECKOIO 3apsia.

B3aunmopeiictBue 3apsanoB. 3akoH Kynona. TouedHbIi 3JIeKTpUYECKUM 3apsil. DICKTPUIECKOE TTOJIE.
HanpsbxkéaHocTe snekrpuyeckoro nosst. llpuHmmn cynepno3uuuu 3neKkTpuyeckux nosaed. Jlunum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun anekrpocratuueckoro mons. [lorenuman. PasHocts moreHinuanoB. [IpoBoaHukH u
JTURJIEKTPUKH B JIEKTPOCTATUUECKOM MoJ€e. J(uanekTpuueckass IpOHUIIAEMOCTb.

OnekrpoémkocTh. KonaeHcarop. DneKTpOoEMKOCTb IJIOCKOT0 KOHAEHCATOpa. DHEPTHUs 3apsSAKEHHOT O
KOH/JIEHCaTOopa.

TexHuueckue yCTpOWCTBA UM MPAKTHYECKOE MPUMEHEHUE: 3JIEKTPOCKOMN,  3IIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLUIT JAEHCTBUSA dJIEKTPOMETPA.

B3anmMopeiicTBre Ha3IEKTPU30BAHHBIX TEIL

DIEKTPUYECKOE TOJIE 3apSKEHHBIX TEIl.

[IpoBOAHMKH B 31EKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTU4ecKas 3allinuTa.

JIMBIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.



3aBUCUMOCTD JIEKTPOEMKOCTH ITUIOCKOT0 KOHAEHCATOpa OT IUIOLIAAH IUIACTUH, PACCTOSIHUSI MEKTY
HUMU U IUIJIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DneKTpUyecKuil TOK. Y CJI0BUS CyILIECTBOBAHUS JIEKTPUUECKOT0 ToKa. Mcrounnku Toka. Cuia Toka.
[TocTossHHBIN TOK.

Hanpspokenue. 3akon Oma /1715 yyacTka Lely.

DNEeKTpUUYECKOE COMPOTHUBIIEHUE. YJIEIbHOE CONPOTHUBIIEHHE BellecTBa. llocnenoBarenbHoe,
napajuiesIbHOE, CMEIIAaHHOE COEJMHEHUE TPOBOJHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—JIeHnia. MOIHOCTh IEKTPUYECKOTO TOKa.

DNeKTpOABMKYIIAs CUla U BHYTPEHHEE COIPOTUBICHHE UCTOYHUKA TOKA. 3akoH OMa JUisl MOJIHOM
(3aMKHYTOI) AnekTpuueckoi nenu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAas MPOBOJAMMOCTb TBEPIABIX METAJIOB. 3aBUCHUMOCTbH COMNPOTHUBIIEHHS METAJIOB OT
temieparypbl. CBEpXIIpOBOIUMOCTb.

DneKTpuYeCcKnid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U TpUMeECHasi MPOBOJUMOCTDh MOTYNpoBOIHUKOB. CBoiicTBa p—N-
nepexojia. [lomynpoBoiHUKOBBIE TPHUOOPHI.

DneKTpUYecKUuil TOK B pacTBOPAX M paciijiaBax IEKTPOJIUTOB. DIEKTPOIUTUYECKAs IUCCOIMAIINS.
DIIEKTPOJIN3.

DneKTpuYecKnil TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE IPUMEHEHME: aMIIEpMETP, BOJBTMETp, pPEOCTaT,
WUCTOYHUKHA TOKA, 3JIEKTpOHArpeBareibHbIe MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPBL, TEPMOMETP
CONPOTHUBIICHUS, BAKYyMHBIH JAHOJA, TEPMHUCTOPHl M (HOTOPE3UCTOPHI, MOITYMPOBOAHUKOBBIA IO,
rajgbBaHHKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHUS LIMJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IIJIOLIAIU ONEPEYHOTO
CEYEHMS U MaTepHaa.

CMmelaHHOe coeIMHEHNE TPOBOJHUKOB.

[IpsiMoe u3mepenue >IeKTpoaABMKyIIEel cuibl. KoOpoTkoe 3aMblkaHHe rajJbBaHUYECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO0 CONPOTUBIICHNUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATypHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSIS TPOBOJAUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHue cMelaHHOro CoeAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABMKYILEH CUITbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHHUS.

Habnronenue snexkrpoiusa.

MexnpeamerHbie CBA3U

N3zyuenue kypca ¢puzuku 6azoBoro ypoBHs B 10 Kiracce OCyIIECTBISETCS C YUETOM COAEPIKATENbHBIX
MEXIIpeIMETHBIX CBS3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nousmus, CBSI3aHHbIE C U3yUYECHHMEM METOJOB HAYYHOTO MO3HAHHUSA: SIBICHHE,
Hay4yHbIH (akT, rumnoresa, (¢uU3MUecKas BeIWYMHA, 3aKOH, TEOpHs, HAONIOJEHHEe, HKCIEPHUMEHT,
MOJIETTMPOBAHUE, MOJIEIb, U3MEPEHHUE.



Mamemamuxa: pelieHUue CUCTEMbl ypaBHEHMH, JHHEWHas (QyHKIus, mapabona, runepbona, ux
rpadMKu U CBOHCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'C€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOEKIMH HA OCH KOOPMHAT, CJI0KEHHUE BEKTOPOB.

Buonoeusn: mexanmdeckoe JBIKEHHE B KHMBOW mpupoze, aupys3usi, 0cMOC, TEIUIOOOMEH >KUBBIX
OpPraHu3MOB (BUBI TEIUIONEPEAAaYH, TETNIOBOE PAaBHOBECHE), DTICKTPUUECKUE SIBICHUS B )KUBOH MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAS
Macca, TEIUIOBBIE CBOMCTBAa TBEPIBIX TEJN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKHE CBOWCTBA METAJUIOB,
AIIEKTPOIUTUIECKAS TUCCOLUAIIHS, TATbBAHHKA.

I'eocpagpus: BIaKHOCTH BO3yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeoOpazoBaHKe IBIKEHUH C NCTIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHHKE,
MOJIIIUITHUKHY, UCTIOIh30BAaHUE 3aKOHA COXPaHEHHS UMITYJIbca B TEXHUKE (pakera, BOJIOMET M APYTHE),
JIBUTATEINIb BHYTPEHHETO CrOPaHHUs, TapoBasi TypOuHa, OBITOBOM XOJIOMMIbHUK, KOHAUITUOHED, TEXHOJIOTUU
MOJyYeHHsST COBPEMEHHBIX MAaTepHajoB, B TOM UHCIIE HAHOMATEpUAIOB, W HAHOTEXHOJOTHH,
JNMEKTPOCTATUYECKasl — 3alUTa, 3a3€MJIEHHE O3JIEKTPONPHOOpPOB, KCEPOKC, CTPYHWHBIH IPHHTED,
AIIEKTPOHArpeBaTeIbHbIE TPHUOOPHI, STEKTPOOCBETUTEIBHBIE TPUOOPHI, TATbBAHUKA.

MVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBUIEI'O OBPA3OBAHUS

OcBoenune ydeOHoro npenmera «®du3nka» Ha ypoBHE cpeaHero obmiero odpasoBaHus (6a30BBIi
ypOBeHB) JOJIDKHO o0ecreunThb JOCTHXKCHUEC CICAYIOMINUX JIMYHOCTHBIX, MCTAITPECIAMETHBIX U NMPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIbTATOB.

JJMYHOCTHBIE PE3YJIbTATBI

JIMIHOCTHBIE PE3yJIbTaThl OCBOCHUS Y4eOHOTO npeameTa «Du3nka» JTOJDKHBI OTpaXkaTh TOTOBHOCTD
¥ CIIOCOOHOCTh OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3UIUCH JTUYHOCTH,
CHUCTEMON IIEHHOCTHBIX OpPHCHTAIlMH, TIO3UTHBHBIX BHYTPCHHHX YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJUIUOHHBIM IICHHOCTSIM POCCHUCKOTO OOINECTBA, PACIIMPEHUE >KU3HEHHOTO OINbITa W OIBITA
JESTEILHOCTH B TPOIECCE pealM3allii OCHOBHBIX HAINPABJICHHH BOCIUTATCIIEHON JEATEIHPHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaaaHCKOro0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAKJIAHCKON MO3UIIMK OOYYArOIIerocss Kak aKTHBHOINO M OTBETCTBEHHOIO
YJIeHa POCCUICKOro 00IeCTBa;

MPUHATHE TPAJIUIIMOHHBIX 00IIECYESIIOBCUSCKUX TYMAHUCTHUCCKUX M ICMOKPATHICCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEPECAX I'PAXKIAHCKOI'0 OOIEeCTBa, y4acTBOBATh
B CaMOYTIPaBJICHUH B 00pa30BaTEIbHOM OpraHU3aIllH;

YMEHHE B3aMMOJCHCTBOBATh C COIMAILHBIMU MHCTUTYTaMH B COOTBETCTBUH C UX (DYHKIMSIMU H
Ha3HAYEHHEM,

TOTOBHOCTh K TYMaHUTaPHOU U BOJIOHTEPCKOM NIESTEILHOCTH,

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCHICKON I'PaXKTaHCKOH UICHTUYHOCTH, MTATPHOTU3MA,

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXKEHUSM POCCHMCKHX YYEHBIX B
o0nactu (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIE PEICHUs, OPUEHTUPYSACH Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;

OCO3HaHHWeE JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMYMBOTO OYAyIIIEro;



4) 3cTeTH4eCKOro BOCIUTAHNS:

ACTETUYECKOE OTHOUIEHHE K MHpY, BKIIOYas 3CTETUKY HAy4yHOTO TBOPYECTBA, IPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K pas3iauuHbIM chepaM mnpodecCHOHAIBHONW NeSTeNbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(GU3MKOI M TEXHUKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBHIOOP Oyaymieil mpodeccuu M pealn30BbIBATH
COOCTBEHHBIE KM3HCHHBIC TUIAHBL;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO U CAaMOOOPa30BaHHIO B 001acTH (PM3UKH HA IPOTSHKEHUH
BCCH JKM3HU,

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUSI:

c(OPMHPOBAHHOCTB FKOJIOTUUECKOH KYJIbTYpPbI, OCOZHaHUE TTI00AIBHOTO XapaKTepa IKOJIOTHUECKIX
npo0em;

IJIAHUPOBAHUE W OCYIIECTBICHHUE NEHCTBUH B OKPYKAIOIIEW Cpelie Ha OCHOBE 3HAHUS IIEJei
YCTOWYMBOTO pa3BUTHS YEJIOBEUYECTBA,

paciupeHue OMbITa AeATEIbHOCTH SKOJIOTMUECKOI HalPaBIEHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHU I
1o pU3uKe;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
¢buznueckoil HayKu;

OCO3HaHWE IIEHHOCTH HAay4YHOH JeSTeNIbHOCTH, TOTOBHOCTh B TMpolecce H3ydeHus (U3NKU
OCYIIECTBIISATh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO JeSITeIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3oBble Jlornyeckue 1eMcTBUSA:

CaMOCTOSITENIbHO (POPMYJIUPOBAThH M aKTYaJIU3UPOBaTh MPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPENENATh UEIH ACATEIbHOCTH, 3a1aBaTh MApaMETPbl U KPUTEPUU UX TOCTHXKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHNS B PACCMATPUBAEMBIX (PU3NUYECKUX SBIICHUSX;

paspabaThiBaTh IJIaH peHIeHHs] MPOoOJeMbl C y4€TOM aHajin3a HMEIOIIHUXCS MaTepHalbHbIX U
HEMAaTEepUAJIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHUBBI B JESATEIBHOCTh, OLICHUBAaTh COOTBETCTBUE PE3YJbTATOB ILIEJISIM, OLICHUBAThH
PHUCKH MOCIEACTBUN JEATEIBHOCTH;

KOOPJMHHUPOBATH U BBITIOIHATH pabOTY B YCIOBHSIX PEAIbHOT0, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO
B3aMMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NPU PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble uccienoBarebckue A1eiCTBHA:

BIIaIETh HAYYHOI TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATHSAMU U METOIaMU (PU3UUYECKON HAYKU;

BIIa/IETh HABBIKAMHU y4e€OHO-MCCIIEOBATENHCKON U MPOEKTHOW AESITeTbHOCTH B O0JIAacTU (PU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pelleHus 3aaad (PU3MYecKOro
coJiep>KaHusl, IPUMEHEHUIO PA3JIMYHBIX METO/I0B [TO3HAHHUS;

BJIAJIETh BUAAMHM JIEATEIBHOCTH IO IOJYYEHHID HOBOIO 3HAaHMs, €ro HHTEpIpeTaluH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX CUTYALUX, B TOM YHCJIE IIPU CO3/1aHUH YUEOHBIX
MIPOEKTOB B 007acTH (PU3UKU;

BBISBIIAITD NIPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3aJady, BBIIBUraThb TMIIOTE3Y €€
pELIEHNs, HAXOIUTh APTyMEHTBI JJIs JIOKa3aTEbCTBA CBOMX YTBEP)KICHMM, 3a7aBaTh IapamMeTpel U
KPUTEPHUHU PELLICHUS;

aHAJIN3MPOBATh IOJIyYEHHBIE B XOJA€ PEUICHMs 3aJaud pe3yJbTaTbl, KPUTUYECKH OLIEHWBATH HMX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX yCIIOBUSX;



CTaBUTh U (pOpMyIUpPOBaTh COOCTBEHHBIC 3a7auyll B 00pa30BaTEIbHON AEATEIBHOCTH, B TOM YHCIIE
NIPU U3yYeHUH (PU3HKHU;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATH PHOOPETEHHBIN OTIBIT;,

YMETh NEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUYECKYIO 00JIACTh KU3HEICATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOIXOAbI M PEIICHHS

CTaBHUTH MPOOIEMBI U 33]]a4H, JOMTYCKAIONINE aJIbTePHATUBHBIC PEIICHUSI.

PaGora c undopmanmeii:

BJIAJICTh HABBIKAMU TOJyYEHUS WHGpOpMANUU (U3HMYECKOTO COJACPKAHUS M3 MCTOYHHKOB PA3HBIX
TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATh TIOUCK, aHAJTN3, CHCTEMATU3AIMI0 U HHTEPIIPETAINIO HH(POPMALIUU
Pa3MYHBIX BUIOB U (JOPM MPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTHh WH(OPMAIIHH;

WCTIOJB30BATh CPENCTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTaHU3AIIMOHHBIX 33124 C COOIIOJICHHEM TpeOOBaHMIA )PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHEHBI, PECypCOCOEpPEeKEHUs, IPABOBBIX M OTHUYECKUX HOPM, HOPM
MH(pOPMAIIMOHHOMN 06€30MacHOCTH;

CO3/IaBaTh TEKCTHI (PU3UUYECKOTO COJIEPKAHHUS B Pa3IUYHBIX (opMaTax ¢ yd4ETOM Ha3HAUCHWUSI
WHGOPMAIINHY 1 LIEIEBOH ayAUTOPUH, BEIOUpast ONTHMAIBHYIO ()OPMY TIPEACTABICHUS U BU3YaIH3aIINH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

OCYIIECTBIISATH OOILIEHHE Ha YpoKaX (PU3UKHU U BO BHE-YPOUHOMU JESITENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYyallMi U CMATYaTh KOHQIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPEIICTB;

IIOHMMAaTh U UCIIOJIb30BaTh IPEUMYILIECTBA KOMaHIHON U MHIUBUYaIbHON paboThI;

BBIOMPATH TEMATUKY U METOIbl COBMECTHBIX IEHCTBHH C y4ETOM OOLIMX MHTEPECOB U BOZMOXKHOCTEH
KQ)KJJOr0 WICHA KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOH AEATEIbHOCTH, OPraHU30BBIBATE U KOOPANHUPOBATH JEHCTBUSA IO €€
JOCTHKEHHIO: COCTaBIISTh IJIaH ACHCTBUM, paclpeiesIATh PO ¢ y4ETOM MHEHHM yUYaCTHUKOB, 00CY kK 1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXKIOr0 y4acTHMKA KOMaHJbl B OOIIMH pe3yiapTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLICHMBATh MJAEU C IO3ULUM HOBHU3HBI, OPUIHMHAJIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B Pa3JIMYHBIX CUTYalHUAX, INPOSBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:
CaMOCTOSITENILHO OCYIIECTBIIATH IO3HABATEIBHYIO JESATENIHOCTh B 001aCTH (PU3UKH U aCTPOHOMUH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSTENIbHO COCTABJIATH IJIaH PELICHUs pACYETHBIX U KAU€CTBEHHBIX 3a]1a4, IJIaH BBITTOJTHEHHS
MPAKTUYECKON pabOThI C YYETOM UMEIOIINXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYAIIMIM;
pacimupsaTh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE TUYHBIX MPEANIOYTEHUH;
JieNlaTh OCO3HAHHBIN BEIOOD, AapryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a PEIICHHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
crocobcTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JPYIUIMKA B 00NACTH (DU3MKH, IMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.



CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT:

JaBaTh OI[EHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTHUBHI B JIEATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
pE3yJIbTATOB LIEIISM;

BIIQJICTh HABBIKAMHM TIO3HABATEIILHOW pe(IEeKCHH KaKk OCO3HAHHS COBEpPIIACMBIX ICUCTBHA H
MBICIUTENBHBIX MPOILECCOB, X PE3YJIbTATOB M OCHOBAHUI;

HCIIOJIL30BaTh MIPUEMBI pe(DIICKCUU ISl OLIGHKH CUTYaIlUH, BEIOOpA BEPHOT'O PEIICHUS;

YMETb OIIEHUBATh PUCKH M CBOCBPEMEHHO IMIPUHUMATh PEIICHUS IO UX CHUYKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIN3€ PE3YJIbTAaTOB JEATEIbHOCTH;

MPUHUMATD €051, TOHMMAasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIN3€ PE3YJIbTAaTOB JEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OMIMOKH.

B mportiecce gocTrkeHUs TMYHOCTHBIX PE3yJIbTATOB OCBOCHMS TPOTrpaMMBbl TI0 (PU3UKE JIsi YPOBHS
cpenHero oOmiero oOpa3oBaHMsl y OOYYAIOIMIMXCS COBEPIICHCTBYETCS SMOILMOHAIBHBIM WHTEIJICKT,
IpeIoaratonii copMrUpoOBaHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIIOCOOHOCTh MOHMUMATh CBOE 3MOIMOHAIBHOE COCTOSIHUE, BUJIETh
HaIpaBJIEHUs Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOM c(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMUSI, BKITIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBEJIEHNE, CTIOCOOHOCTh aIalTUPOBATHCS K AIMOIIMOHATIBHBIM U3MEHEHHUSM U TIPOSIBJISATh THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIINH, BKJIIOYAIONIEH CTpEeMJIEHHE K JOCTHMIKEHUIO LENH U YCIeXy, ONTUMH3M,
WHUIIMATUBHOCTH, YMEHHUE JIEHCTBOBATH NCXO/I U3 CBOMX BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE NIPYTUX, YUUTHIBATH
€ro IpH OCYIIECTBIEHUHU OOIIEHHUS, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTPANBATh OTHOILEHUS C IPYTUMH JTIOAbMH,
3a00TUTbCSA, IPOSABIISATH HHTEPEC U pa3pemiaTth KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kjacce npeaMeTHbIEe pe3ylibTaThl HA 6a30BOM ypOBHE JOJDKHBI OTpa)xaThb
c(hOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMECHUMN:

JIEMOHCTPUPOBATh Ha MpUMepax pojb U MecTo (pu3uKu B (HOPMHUPOBAHUHM COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKH U TEXHOJIOTHI, B IPAKTHUUECKOM EATEIbHOCTH JIO/IEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS H3yYEHHBIX (QHU3NYECKHMX MOJEeJeil: MarepualibHas TOYKa,
MHEepLHaNbHAs chucTeMa OTc4éTa, abCONIIOTHO TBEPAOE TENO, UACATbHBIN Ta3, MOAEIH CTPOCHHUS Ta30B,
KUAKOCTEH U TBEPBIX TeJl, TOUCUHBIN JEKTPUUECKUHN 3apsij P pelieHnd (PU3nUecKuX 3a1ay;

pacrno3HaBaTh (pU3HUYECKUE SIBICHHUS (IIPOLIECCHI) U OOBICHITH UX HAa OCHOBE 3aKOHOB MEXaHUKHU,
MOJIEKYJISIPHO-KUHETHUECKON TEOpUH CTPOCHHS BEIIECTBA U AJICEKTPOJWHAMUKHU: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHUe TeJ, JBMKCHHE MO OKPYKHOCTH,
UHepLHsl, B3auMoieicTBure Teu, Tuddy3us, OpoyHOBCKOE ABMKEHHE, CTPOSHUE )KUAKOCTEH U TBEPABIX TE,
M3MEHEeHHEe 00bEMa Tell IPU HarpeBaHuM (OXJIaXKICHHUH ), TEIUIOBOE PaBHOBECHE, UCIIApEHUE, KOHICHCAIINS,
IUIaBJICHUE, KPUCTAIUIM3AlUs, KUIIEHUE, BIIAXXHOCTh BO3[yXa, IOBBIINICHHWE [aBJICHUA ra3za IpH €ro
HarpeBaHWU B 3aKPBITOM COCYyJE€, CBSI3b MEXAy I[apaMeTpaMH COCTOSHHUSI Ta3a B H3OIpolEeccax,
ANEKTPHU3aLUs TeJl, B3aUMOJICHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIDKEHUE, HCIONB3Yys (U3WYECKHE BEIUUYWHBI: KOOpPAMHATA, IMYTh,
NepeMelnIeHne, CKOpPOCThb, YCKOpPEHHE, Macca Teja, CUila, HUMIYJIbC Tejla, KUHETHYeCKas SHEeprusl,
MOTEeHIIMATbHAS YHEPTUsl, MEXaHU4YecKasi paboTa, MEXaHHUECKass MOIIHOCTb; MPU OMUCAHUH MPaBUILHO
TPaKTOBaTh (PU3UYECKUIH CMBICIT HCIOJIb3YEMBIX BEIWYMH, UX OOO3HAUEHUS WM EIAWHMIIBI, HAXOIHUTh
(bopMyIIBl, CBSI3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C IPYyTHMU BeJIMYUHAMY;

OINKCHIBATh M3YYCHHBIC TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIC SBICHUS, HCHONB3YysS (pu3nueckue
BEJIMYMHBI: JaBJICHUE Ta3a, TEMIIEpaTypa, CPEHssi KUHETUYECKas SHEPrusi XaOTHYECKOTO JBMKEHHS



MOJIEKYJ, CPEIHEKBAIpaTUUHAsl CKOPOCTh MOJIEKYJl, KOJMYECTBO TEIJIOThI, BHYTPEHHSs DHEPIUsl, pabora
ra3a, KO3(QQHUIHUEHT MOJE3HOT0 JEHCTBUS TEIUIOBOTO ABHTrAaTENsl; MPU OMUCAHUU MPABUIBHO TPAKTOBAThH
(GU3NYEeCKUi CMBICT HCIIONB3yeMbIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIBI, HAXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTHMH BEITMYMHAM;

OIMCHIBATh U3YUYEHHBIE AEKTPUUECKUE CBOWCTBA BEIIECTBA U IEKTPUUECKHE ABJICHUS (TIPOLIECCHI),
UCTONB3ys (pr3nyeckre BETMUUHBI: SJICKTPUUICCKUN 3apsil, SJICKTPUUECKOE IM0JIe, HAPSHKEHHOCTD OIS,
MIOTEHLIMAJ, PA3HOCTh IIOTEHLIMAJIOB; IPU ONUCAHUM NPABWIBHO TPAaKTOBAaTh (PU3MUECKUN CMBICI
UCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHUS M €IMHUIIbL, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOLINE JAAHHYIO
(Gu3nUEeCKyI0 BEIMUMHY C APYTUMH BEIMYNHAMY;

aHAJIM3UPOBATh (PU3NYECKHE MPOLECCH] U SIBICHUS, UCMOIb3YsT (PU3NUECKUE 3aKOHBI U IPUHIUIIBI:
3akoH BceMupHoro Tsarotenus, |, 1l u Il 3akonsl HproToHa, 3aKOH COXpaHEHUs MEXaHUYECKOW SHEpPIruH,
3aKOH COXpaHEHHs] MMITYJIbCa, MPUHLMII CYNEepHO3UIUU CHJI, IPUHLUII PABHONPABUS HHEPLHUAIbHBIX
CUCTEM OTCU€Ta, MOJEKYJSIPHO-KMHETUYECKYIO TEOPUI0 CTPOEHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeIHel KMHEeTHUYECKO SHEepruu TEMIOBOIoO JABMKEHUS MOJEKYJ C a0COIIOTHONW TeMIepaTypou, mepBbIil
3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHMsI JIEKTPUUECKOTo 3apsija, 3akoH KyioHa, mpu 3TOM paznuyaTth
CJIOBECHYIO (hOPMYJUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE W YCJIOBHS (TpaHUIIbI, 00JIaCcTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMUMBI JCHCTBHUS MAalIUH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3anyaTth yCcIOBUS UX O€30MaCHOT0 MCIOIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJIHATh  OKCIEPUMEHThl 1O UCCIEOBAHMIO (PU3MYECKUX SBJICHMM U TPOIECCOB C
HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHUM, MpU 3TOM (HOpMyIHpoBaTh IMpolieMy/3anady H
TUIO0TE3Y Y4eOHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEIOKEHHOI0 000pYy10BaHUS, IPOBOINUTH
OIBIT U (POPMYJIMPOBATH BBIBOJIBL;

OCYILECTBJIATh NPSAMbIE U KOCBEHHbIE M3MEpPEHMs (PU3MUECKHX BEIMYUH, NPH 3TOM BbIOMpAThH
ONTUMAJIBHBIA CIOCOO0 M3MEPEHMsI U UCIOJIb30BaTh M3BECTHBIE METOJbl OLEHKM IOTPEIIHOCTEH
U3MEPEHMUI;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXAy (GU3NYECKUMHU BEJIWYMHAMHU C HCIOJIb30BAHUEM IMPSAMBIX
W3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DPUKCHPOBATh Pe3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH
(Gu3nYecKrX BEJUYMH B BUJIE TaOIUI U IpadMKOB, A€aTh BBIBOJBI II0 PE3yJIbTaTaM UCCIIEA0BaHMS;

coOnrofaTh IpaBuia O€3011aCHOrO TpyJa HpH IPOBEICHUM HCCIEIOBAaHUI B paMKax ydeOHOro
SKCIEPUMEHTa, Yy4eOHO-MCCIEJOBATENbCKOM M NIPOEKTHOM  JEATEIbHOCTHM C  HCHOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U J1aOOpaTOPHOIo 000PYOBaHUS;

pelaTh pacyE€THBIE 3a/1a4H C SIBHO 33JaHHOM (U3NYECKOM MOJIEIbIO, UCTIONb3Ys (PU3HUECKHE 3aKOHbI
Y MIPUHLIMIIBI, HA OCHOBE aHaJIM3a yCIOBUSA 331a4M BEIOUpPaTh (PU3MUECKYIO MOJIENb, BBIIENIATh (U3UUECKUE
BEJIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ pellIeHUs, IPOBOIUTh PacuéThl U OLIEHUBATh PEAbHOCTD
MOJIyYEHHOT 0 3HaueHUsI (PU3NYECKON BEJIMUYMHBI,

pelmars Ka4eCTBEHHbBIE 3aJauyd: BBICTPAUBATh JIOTMYECKHM HENPOTUBOPEUUBYHO  LIENOUYKY
paccy’kKJIeHUI ¢ OIOpON Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMS;

UCIOJb30BaTh IPU PELICHUU Y4YEOHBIX 3a]a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJOTHM JUIs
IIOUCKA, CTPYKTYpUPOBAHMS, HUHTEPHpPETallMd M MpPEJACTaBICHUS Y4yeOHOH M Hay4yHO-TIOMYJISIpHOU
uHpOpMalUY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHMKOB, KPUTHUYECKH aHAJIM3UPOBATh MOJIy4YaeMyIo
HH(pOpMaIHNIO;

NPUBOANUTH MPUMEpPHI BKJIaJa POCCUUCKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BbsICHEHHE MPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCMOJb30BaTh TEOPETHUECKHE 3HaHUS MO (U3UKE B MOBCEAHEBHOM >KM3HM s OOecreueHHs
0e30macHOCTH U OOpaIlleHUU ¢ IPUOOpPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JUISl COXPAHEHMS 3I0POBbSI
U COOJIOZICHUSI HOPM KOJIOTHYECKOTO MOBEACHUS B OKpYXKAoILeH cperie;



paboTaTh B TPYIIIE C BBIMOJIHEHHUEM PAa3JIMYHbIX COLUAIBHBIX POJICH, TUIAaHUPOBATh paboTy rPYIIIHI,
palMOHAIBHO PaCHpPEesATh O0S3aHHOCTH M IUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUsX,
a/IEKBaTHO OLICHMBATh BKJIAJl KaXJ0I0 U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBaEM Ol IPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBanu | KoauvecTBo 4acoB DJIeKTPOHHBbIE
; € pa3eioB (undpoBbIe)
n/ Bcer KoHTpo/bHBI IIpakTH4eckn
TeM oOpa3oBaTejibHbIE
1| 0 e padoThI e paboThbI
NMPOrpaMmblI pecypchl
Paznen 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHUS
Dusiica bu6moreka [IOK
1.1 METORR 4 https://m.edsoo.ru/7f41bf7
HAy4HOTO 5
MTO3HAHUS
Hroro no pazaeny 4
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruka 8 https://m.edsoo.ru/7f41bf7
2
bu6moreka [IOK
2.2 JIMHaMuKa 11 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bu6moreka [IOK
2.3 COXpaHCHHUS B 9 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE 2
Hroro no pazueny 28
Pazjnen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
Ocrobb! bu6mmoreka [IOK
3.1 MOHeKyMpHO: 11 1 https://m.edsoo.ru/7f41bf7
KHHETHYCCKOM 5
TEOPHUH -
OCHOBBI bubmuoreka [JOK
3.2 TEPMOIUHAMHK 15 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHble
COCTOSIHUSI bubmuoreka [JOK
3.3 BEIIIECTBA. 8 https://m.edsoo.ru/7f41bf7
da3oBble 2
TIepPexX0/Ibl
Hroro no pazneny 34



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

Paznen 4. DJEKTPOAUHAMUKA

K THOCTATHK bubmuoreka [IOK
41 | FIeKTP 15 1 https://m.edsoo.ru/7f41bf7
2
TlocTostHHBIN
3IEKTPUYECKUI bubnuotexa [JOK
4.2 TOK. TOKM B 17 1 1 https://m.edsoo.ru/7f41bf7
Pa3InYHBIX 2
cpenax
Hroro mo pazueny 32
Pe3epBHOE Bpems 4 1
OBULIEE
KOJIMYECTBO
YACOB I1O 102 4 4
[TPOTPAMME

YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA30BATEJIBHOI'O [TPOUECCA
OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI 1J11 YYHEHUKA

» ®usuka 10 kiacc (6a3oBbiil ypoBenb)/ Msikumies I'.5., byxosues b.b., Cotrckuit H.H. non penakuuei
[TapdentbeBoit H.A.. Akimonepnoe obmectBo «M3mgarenbctBo «IIpocsemenue» 2021t

®dusuka 11 kmace (6a3oBswiif ypoBeHs)/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon penakmueit
[TapdentbeBoit H.A.. Akimonepnoe obmectBo «M3narensctBo «IIpocBemenue» 2021r

[Tpunoxenne
KonTponbHas pabora no teme «OCHOBBI TEPMOIMHAMHKID)
I BapuanT NoNe 1- 11 BoIOpaTh 0MH NpaBWJIbHbINH 0TBET (1 6a171)

1. CkoJIbKO MOJIEKYJT COAEPKUTCSA B OJJHOM MOJIE€ BOJopoa?
A.6+10% B.12+10%
B.6+10% T.12+10%

2. YUemy paBHa MOJIsIpHasi Macca cepbl?
A. 0,016 kr/mone  b. 0,032 kr/mMoJ1b
B. 0,064 xr/mons  I'. 32 xr/Momb

3. Kak n3meHu10ch JaBiieHUE UAEANbHOTO ra3a, eclid B JaHHOM 00beMe CKOPOCTh KayKJJ0M MOJIEKYJIbI
y/IBOWJIACh, 3 KOHLIEHTPALUS MOJIEKYJI ocTajach 0e3 n3MEeHEeHUs ?

A. yBenuuuiocs B 4 paza b. yBemmumiiocs B 2 pasa

B. He u3MeHumnoCH I'. yMeHbIINIIOCH B 4 paza

4. CpenHss KHHETUYECKAasi SHEPTUs MOJIEKYJI OJHOATOMHOI'O UI€aIbHOTO ra3a P yMEHbIIEHUU
abCoIIOTHOM TemrmepaTypsl B 2 pasa...

A. yBenuuuiace B 2 pasza b. yBenuuunace B 4 pasza

B. ymensmmiacs B 2 pasa I'. ymensblmiach B 4 pasa

5. Kakoe 3nauenue temnepatypsl no mkane Llenscus coorsercrByet temneparype 200 K o
a0CoOOTHOM 1Kase?

A.373°C. B.73°C.

B.-73°C. T.-173 °C.

6. IIponiecc M3MEHEHNUsI COCTOSHUS ra3a MpH MOCTOSIHHOM o0beMe-. ..
A. N3oTepMuyeckuil.

b. N30x0pHBIii.

B. N300apHBIii.

I'. AqnaGaTHBIN.



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

7. Kakue nBa nporecca M3MEHEHMs COCTOSIHUSA ras3a R v
IpeJCcTaBIeHbI Ha TpaduKax?

A. 1-u30X0pHBIH, 2- N300apHBI.

b. 1-u306apHslii, 2-U30XOpHBIH.

B. 1 u 2-u3oxopHsbiit.

I'. 1- u30x0pHBIH, 2-U30TEPMUYECKHUI.
J. 1 u 2-u300apHBI.

E. 1-uzorepmuueckuii, 2-u300apHblil.

8. AOcomoTHas TemrepaTrypa 1 00beM OHOTO MOJISI HACATBHOTIO raza
YBEIMUUIUCH B 3 pa3a. Kak u3mMeHm10ch npu 3TOM /1aBiieHue ras3a?
A. yBeTu4IMIIOCH B 3 paza b. yBenuuunocs B 9 pa3

B. ymensmusock B 3 pasa I'. He M3MEHUIIOCh

9. BHyTpeHHSs DHEPTUsl OJJHOATOMHOT'O HICATBHOTO Ta3a MPH MOBBIIICHUH €r0 a0COTIOTHON
TeMIieparypsl B 2 pasa...

A. yBenmuuBaercs B 4 paza b. yBenuuuBaercs B 2 pasza

B. ymenbuiaercs B 2 pasza I'. ymensbiaercs B 4 pasza

10. Kakas paboTa coBepIaercsi ra3oM MpH MEPEX0/Ie ero u3 cocTosiHus 1
B cocTosiHue 27

A. 8 kJIx b. 12 x/Ix

B. 8 IIx I. 6 Tx

11. PaGodee Tenmo TEMIOBOM MAIIMHBI TTOTYYHIIO KOJTHYECTBO TeIUIOTHI, paBHOe 70 kJ[x. [Ipu aTom
XOJIOJUIBHUKY TTEPEIaHO KOJIMYECTBO TEIIIOTHI, paBHOe 52,5 kJ[k. KII/] Takoit MammHbI

A.1,7% Bb. 17,5%

B. 25% TI.100%

12. YcranoBure cooTBeTcTBHE (3 0as1)12)

12. YcTraHoBUTE COOTBETCTBUE MEXKIY OCOOCHHOCTSIMU MMPUMEHEHHUSI TIEPBOT0 3aKOHA
TEPMOJMHAMHUKH K Pa3IMYHBIM M30MPOIIEccCaM U Ha3BaHHEM H30Ipoliecca.

OcobeHHoctH IIPUMCHCHUA IICPBOI'O 3aKOHA HazBanme mpouecca

TEPMOJIMHAMUKHI 1. n3oTepMUUECKUii
A. Bce nepelaHHOE ra3y KOJIMYECTBO 2. n300apHBIi
TEIUIOTHI UJET Ha COBEpLICHHE pabOThL, a 3. U30XOpHBIN
BHYTpPEHHSSI SHEPTUsl ra3a octaercs 0e3 4. anuabaTHbII
M3MEHEHUS.

b. Bce mepenaHHoe razy KOJIM4YECTBO
TEIUIOTHI T HA U3MCHEHUE BHYTPECHHEH
SHEPIrHUH rasa.

B. u3ameHeHne BHYTpEHHEH SHEpruM raza
IIPOUCXOIUT TOJIBKO 32 CUST COBEPILICHUS
paboThI, TaK KaK TEIJIO0OMEH C
OKPYKaIOIIMMH TEIaMH OTCYTCTBYET.

13. Pemnre 3amxauy (3 6an1a)

13. 13 6anmnoHa co cxxaThIM BOJIOPOAOM eMKOCThIO 1011 BcleicTBHE HEUCTIPABHOCTH BEHTUISI YTEKaeT
ra3. [Ipu Temneparype 7°C manomeTtp nokasbiai aasienue 5-106 I1a. Uepes HekoTopoe Bpems rpu
temmneparype 17 °C maHoMeTp NOKa3bIBaJI Takoe ke JaBieHue. Kakas macca rasa yrekia?

1-7 6aiuioB 8-13 0auioB 14-15 6amnoB 16-17 6asuioB

2 3 4 5




II Bapuanr NeNe 1- 11 BbIOpaTh 01MH NPaBUJILHBII oTBeT (1 6a/1J1)

1. CKOJIBKO MOJIEKYJI COACPKHUTCS B OHOM MOJI€ Kuciopoaa?
A.6102 B.12+10%
B.6+10%° T.12+10%

2. Monspnas macca Bemecta pasaa 0,018 kr/momnb. 9T0 MOXKET OBITE. . .
A.Boma  b. apron
B. 6pom T raHTan

3. Kak nu3MeHmI0ch JaBiieHHE UACATBHOTO ra3a, eClid B JAHHOM 00beMe CKOPOCTh KaXKJI0H MOJIEKYIIbI
YMEHBIIWIACH B 2 pa3a, a KOHIIEHTPAIUS MOJIEKYJI OcTanach 0e3 n3MeHeHHs ?

A. yBenuuuioch B 4 paza

b. yBenuumnocs B 2 pasza

B. He usmMeHnI0CH

I'. ymenbiniock B 4 pasa

4. AGcomroTHas TeMreparypa raza yBenuumiach B 2 pa3za. CpeqHsis KHHETHYECKast YHEPIUst
[IOCTYNATEJIbHOTO ABM)KEHUS MOJIEKYI. ..

A. yBenuuuiach B 2 pasza b. yBemmuunacs B 4 pasza

B. ymeHpmmiacs B 2 pasa I'. ymenpmmnace B 4 paza

5. Kakoe 3HaueHHe TeMIepaTypbl 1o aOCONIOTHOH I1IKalle COOTBETCTBYeET Temneparype 27 °C no
mkane LHemscus?

A.327K. b.300K.

B.273 K. T.246 K.

6. [Tporecc n3MeHeHHs1 COCTOSIHUS ra3a Py MOCTOSTHHOM JTaBJICHUH -. . .
A. M3orepmuueckuii. b. M3oxopuseiid. B. MU306apHsrii. I'. AnnaGaTHbIi.

7. Kakue n1Ba nporecca M3MEHEHHs COCTOSTHUA rasa
MpeicTaBIeHbl Ha rpadukax?

A. 1- u30X0pHBIH, 2-U300apHBI.

b. 1-uz06apHblii, 2-M30XOPHBIN.

B. 1 u 2-u30X0opHBbIi.

I'. 1 u 2-u300apHbIii.

. 1-u30X0pHBINA, 2-U30TEPMUYECCKUI. 1 2
E. 1-u3orepmuuecknii, 2-n300apHbIN.

Vi P

8. AGcontoTHas TeMIiepaTypa OJHOI0 MOJIsl HAEaIbHOrO ra3a yBeInYuiach B

2 paza, a 00beM yMEHbIIWICA B 2 pa3a. Kak H3MEHUII0Ch MpU ATOM JIaBJIeHHE raza?  A.
YBEJIMYWIIOCH B 2 pasa b. ymensimunocs B 4 pasza

B. yBennuuiocs B 4 paza I'. HEe U3BMEHMIIOCH

9. BHyTpeHHsIs SHEpTHUsl OJHOATOMHOI'0 UJEAILHOIO raza MpH MOHIKEHUHU ero abCoOTHOM
TeMIieparypsl B 2 pasa...

A. yBenuuuBaercs B 4 pasa b. yBennuuBaercs B 2 pasa

B. ymenbiuaercs B 2 pasza I'. ymensiaercs B 4 pasza

10. Kakas paGota coBepiaeTcs ra3oM MpH Mepexojie ero u3 P

coctosgaus 1 B cocrostaue 37 2po-1 - 2_._..._%
A. 0,5 poVo b. 2 poVo
B. poVo I'. 4 poVo Po ~—+ 1‘___...____,

i &
* T

0 “av, 4V, V

11. Yemy paBeH KO PHUIMEHT MMOJIE3HOTO JEWCTBUS TApOBON TYpPOHHBI, €CJIN OTYUEHHOE €10
KoJinyecTBO TerioThl paBHo 1000 M/Ix, a mone3Has pabota cocranisier 400 MJx?




A.4% b.25%
B. 40% TI. 60%

12. YcranoBure coorBercTBue (3 0asia)

12. YcraHoBUTE COOTBETCTBUE MEXKAY OCOOCHHOCTSIMU MMPUMEHEHHUSI IEPBOT0 3aKOHA
TEPMOJIMHAMMKH K Pa3JIMYHBIM M30IPOLIECCaM M Ha3BaHUEM M30IpoIlecca.

Oco0eHHOCTH TPUMEHEHHUS ITEPBOr0 3aKOHA HaszBanue npouecca
TEPMOANHAMUKH 1. n3orepmuueckuit
A. Bce nepeaHHoe ra3y KOJUYEeCTBO TEIUIOTHl | 2. W300apHbIN

UJET Ha U3MEHEHUE BHYTPEHHEH SHEPruu raza. | 3. N30XOpHbII

b. u3aMeHeHrne BHyTpEHHEN SHEPIUU raza 4. anuabaTHbIN
IIPOUCXOJUT TOJIBKO 3a CYET COBEPILIECHUS
paboThI, TaK KaK TEIIOOOMEH C
OKpY>KaroIUMH TeIaMH OTCYTCTBYET.

B. Bce nepenanHoe ra3zy KOJIU4ECTBO TETIOTHI
UJIET Ha COBEpIIEHHE pabOThl, 8 BHYTPEHHSSA
SHEprus rasa ocraercs 0€3 U3MEHEHUsl.

13. Pemure 3agauy (3 6aJ1a)

11. I'a3 Haxonurcs B cocyae npu aasiennu 2 MIla u temnieparype 27 °C. Ilocne narpeBanus Ha 50
°C B cocyJie ocTanach MojioBUHa rasa. OnpeaennTh yCTaHOBUBILIEECS JaBIICHHE.

1-7 6ayuioB 8-13 GaymioB 14-15 Gamnos 16-17 6amnoB

2 3 4 5

KonTposbHast padora mo remMe «JIeKTPOAMHAMHKAY.
| BapuaHT.

1. JIBa MeTa/UIMYECKHX IIapHUKa, UMEIONUX 3apsasl 9-10 SKiu3-10°8 K, Haxonsarcs Ha
paccrosauun 10 cm. Halimure cuity X B3aUMOJICUCTBUA.

2. 3apsan kongeHcartopa 4-10™ Ki, HanpskeHne Ha ero o6knaakax 500 B. Onpenennte SHEpruio
KOHJICHCATOopa.

3. Omnpeznenute yaelbHOE COMPOTUBIICHUE MPOBOIHUKA, €CITU €ro AiauHa 1,2 M, miomais
nonepeynoro cedenus 0,4 Mm?, a conpotusienne 1,2 Owm.

4. BpluncnauTe HaIPsDKEHHME HA 3akKuUMax crirpaieit conporuBiaeHussMuA 10 Om u 20 Owm,
COEIMHEHHBIX MapajlielbHO, €CIIU CHJIa TOKAa B HEPa3BETBIEHHON YacTu 1ienu paBHa 33A.
Omnpenenure CUITy TOKa B KQXKJI0M CrUpay.

5. Paccumurath cuiny Toka B nenu ucrounuka ¢ 9J1C, paBHoit 9 B, 1 BHyTpeHHHM CONIPOTHUBIICHHEM |
OM 1npu NOAKIIFOYEHUH BO BHEIIHIOKO LIETIh PE3UCTOPa C CONPOTUBIEHUEM 3,5 OMm.

Il BapuanT.

1. Omnpenenure HaNPsKEHHOCTH MOJISA SIpa aToMa Bojiopo/a Ha pacctosuuu 5-10 v, 3apsn sapa
1,6-10° Ko

2. Konpencaropy émxoctbio 10 Mk® coobmumiu 3apsaa 4 MxKi. KakoBa sHeprus 3apsskeHHOTo
KOHJeHcaTopa?

3. CKOJILKO METPOB HHKEIHMHOBOTO TpoBojia cedeHueM 0,1 MM? moTpebyeTcs il M3rOTOBJIEHHUS!
peoctara conpotuBieHuem 180 Om?

4. ]JIBa mpoBogHuKa conporusieHusMu 10 Om u 30 OM coerHEHbI napasiensHo. B
HEpa3BETBIEHHON YaCTH LIENH cUjla ToKa paBHa 12 A. KakoBo HanpshKeHHE Ha KOHIAX KaXa0ro
npoBogHMKa? OnpenennuTe CUily TOKa B KaKJOM IIPOBOJHHUKE.

5. OJIC ucrounuka Toka 8 B, a ero BHyTpeHHee conportusieHue 1,8 Om. B nens noaxirounnu

pesucrop conportusienuem 12 Om. Kakosa Oyzaer B HEM cuiia Toka?



Hrorosasi kKOHTpoOJILHAsSI padoTa
1 BapuaHT

1.ABTOMOOMITH, UMEIOIINY HAYaTBHYIO CKOPOCTh 72 KM/, IPU TOPMOKCHHH OCTaHABIIMBAETCS uepe3 4 C.
Kaxoif ITyTh OH MPOXOHT JI0 OCTAHOBKH, ECIM MOJTY/Ib YCKOPEHHS paBeH 5 m/c2?

2. Haiinute cuiy rpaBUTallMOHHOTO B3auMoeicTsus 3emiu u JIyHsl, ecu Macca 3emmu 6-1024 kr, Macca
Jlynst 7,4 -10%2, paccrosnue Mexry 3emneit u Jlynoii 4-108 M, rpaBuTarmonnas nocrosaHas G = 6,7 - 107
UWH - m2/kr2

“M7/KT.

3. Tenexxka ¢ IECKOM MacCoi 5 KT KaTHTCs CO CKOPOCcThIo 0,8 M/C IO TOPU30HTAIBHOM MOBEPXHOCTH. B
MIECOK TOIAJaeT M 3aCTPEBAET B HEM IIIap Maccoi | Kr, JIeTeBIINI HABCTPEUY TEJIEKKE CO CKOPOCTHIO 7
M/c. C KaKoil CKOPOCTBIO TTOKATUTCA TEJIEXkKKa MOCIIe MOoNagaHus B Hee mapa?

4. Bonopon nipu 15 °C u nanenuu 1,33x10° IMa 3anumaet o6bem 2¢107m%. Ta3 cxanu 10 06bema 1,5¢10
“°m® u Temneparypy mnobsicuiu 10 30 °C. Kakum ctano naBineHue?

5. Kakoe BHyTpeHHEe CONPOTURIICHHE MMeeT UCTOYHHK Toka ¢ DJIC & =12B, ecii ipu 3aMBIKaHUN €TO
HapaJuIeNIbHO COeqUHEHHBIME pe3rcTopamu R, =130m u R, =8 OM B nenn mpotekaer Tok 1=2 A.

2 BapuaHT

1. Jlansl ypaBHEHUS ABWKCHUS ABYX Tell: X1= 1+6t; Xo=4+3t. Hcnons3ys ypaBHEHUS JIBHKCHUS,
ONpPEACIINTE, T/I€ U KOT/1a TeJla BCTPETATCA.

2. Baronetka maccoii 40 xr nmwkercs nof aAeictBuem cuibl S0 H ¢ yckoperuewm 1 Mm/c2. Onpenenure
CUJTY COITPOTHUBIICHHS.

3. Manbuuk maccoit 30 Kr, cTOSI Ha KOHbKaX, TOPU30HTAIBHO OpocaeT kameHb Maccoit 1 kr. HavanbHas
CKOpocTh KaMHs 3 M/c. OnpenenuTe CKOPOCTh MaJlbuMKa Mmocie Opocka.

4, JlaBiieHre Bo3ayxa B IKHaX Benocuneaa npu temmeparype 12 °C pasuo 1,5x105 I1a. Kakum cranet
nasieHue pu 42 °C? O6beM Bo3ayxa B IIMHAX CUUTATh HEU3MEHHBIM.

5.0npeaenuts DJIC ncTOYHMKA TOKA C BHYTPEHHUM cornpoTuBiieHreM I = 0,3 Owm, eciiu npu
MOJKIIFOYEHUH K KJIeMMaM MCTOYHHKA TOKa MapajuiebHO coeMHEeHHBIX pe3rucTopoB R1=10 Om u R2=6
Owm cuita Toka B nenu 3 A.



