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Pabouas mporpamma mo y4deOHoMy mnpeamery «®Dusmka (0a3oBblii ypoBeHb)» it 10
KJIACCOB COCTaBJIeHa ¢ ydeToMm TpeboBanuii denepansHoro 3akoHa "OO6 oOpazoBanmu B PD" ot
29.12.2012 N 273-®3; ®I'OC COO (mpuxa3z Munnpocsemenust Poccun Ne 413 ot 17.05.2012r. (B
penakmuu oT 12.08.2022 Ne 732)); denepalibHON 00pa30BaTEIbHON MPOTrPaMMBI CPEIHET0 OOMIETO
obpazoBanus (mpuka3z Munnpocsemenuss Poccun Ne 371 ot 18.05.2023); ®denepanpHoii pabodeii
MporpaMMel  cpefaHero obmiero oOpasoBanus «®Pusmka» (mus 10—11kmaccoB 00pa3oBaTEIBHBIX
opranuszanuii 6a3oBelii yposenb) 2023 r., OOIl COO MBY «Jluneit Ne 76» ot 30.09.2023 r.
[IporpaMma opueHTHpOBaHA Ha HCIOJIb30BaHWE ydeOHWMKa  Dm3mka. 10 kmacc: 0a30BbIA H
yrnyonenusiii ypouu. / .5l Mskumes, b.b. byxosues, H.H. Corckuii ; mon pex. H.A.
[TapdenrpeBoit. - M.:Ilpoceemenne. 2023. B Yueonom miane MBY «Jlunieit Ne76» Ha n3ydeHnwue
npeamera «dusnka orBoauTcs B 10 kinaccax - 2 yaca B HEJIEIIO.

PaGowas mnporpamma 1o y4deOHOMy mpenmery «®Du3uka» ONpenenseT CoJepKaHue
NESTETPHOCTH C Y4eTOM OcCOoOeHHOCTeil oOpazoBarenbHOi monutukun MBY «Jlumneir No 76y,
00pa3oBaTeNbHBIX MOTPEOHOCTEN 1 3aPOCOB OO YUAIOIIMXCSI.

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpenmera «®Du3MKa» HA YPOBHE CpEAHEro oOIero oOpa3oBaHUS
(6a30BBII yPOBEHB) JOHKHO OOECIIEYUTH JOCTHKEHHUE CIICAYIOINX JTUIYHOCTHBIX, METAPEAMETHBIX
Y TIPEIMETHBIX 00pa30BaTeIIbHBIX PE3YIBTATOR.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ydabTaThl OCBOCHUS ydeOHOro mpenmera «Du3uKa» ITOHKHBI OTPa)kaTb
TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS CGHOPMHPOBAHHON BHYTPECHHEH
MO3UIINEH JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIINH, MMO3UTHBHBIX BHYTPEHHUX YOCKIECHUH,
COOTBETCTBYIOUIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUIUCKOTO OOIIECTBa, paclIUpEeHHE KUZHEHHOTO
OTIbITA M ONbITA ACATEILHOCTH B MPOLIECCE PeaIn3allid OCHOBHBIX HAMpaBJICHUI BOCIHUTATEIbHOM
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxaaHcKoro BOCHHTAHHUS:

c(hOPMUPOBAHHOCTh  TPAXAAHCKOM  MO3UIMM  OOydarolerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4YJIEHAa POCCUIMCKOTO OOIECTBA;

MPUHATHE TPAAUIIMOHHBIX OOILIEUETIOBEYECKUX T'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpEcax TI'pa)KIaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIPABJICHUH B 00pa30BaTelIbHOM OpraHu3aluu;

YMEHHE B3aUMOJICHUCTBOBATh C COLMATBHBIMU HMHCTUTYTaMHU B COOTBETCTBUM C UX
GYHKIMSIMH U Ha3HAYCHUEM;

TOTOBHOCThH K TYMAaHUTAPHOU U BOJIOHTEPCKON NEATETHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCUICKON TPakIaHCKOW UACHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, ITOCTIIKEHHSIM POCCHICKUX
yu€HBIX B 001acTH (PU3UKHU M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEJICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUIO M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYICH Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESITETLHOCTH YUEHOTO;

OCO3HaHME JJMYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMYMBOTO OyIyIero;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIOUYAs ACTETHKY HAYyYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nyeckoii Hayke;



5) TpynoBoro BocnuTaHus:

MHTEPEC K PA3INYHBIM cepam npodhecCHOHATBHOMN eI TENbHOCTH, B TOM YUCIIE CBSI3aHHBIM
c (¢u3MKOH M TEXHUKOW, yMEHHE COBEpUIaTh OCO3HAHHBIN BBHIOOp Oyaymed mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE KIU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHHIO M CaMOOOpa30BaHUIO B 0OJMAcCTH (U3MKH HA
MPOTSKEHUH BCEU KU3HU;

6) IK0JIOrNY€eCKOr0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTD  JKOJIOTUYECKOW  KYIBTYPHl, OCO3HAaHHE IIOOATBPHOTO XapakTepa
9KOJIOTUYECKHUX ITPpo0IIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JECUCTBUI B OKPYKAOLIEH CPEIe HA OCHOBE 3HAHUS LIEJIECH
YCTOMYUBOTO PAa3BUTHUS YEITOBEUECTBA,

pacumpeHue ombITa IeITEIFHOCTH SKOJOTHUECKON HAITPAaBICHHOCTH HA OCHOBE UMEIOIIIUXCS
3HAHUU 10 PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nyeckoi HayKu;

OCO3HaHHWE IIEHHOCTH HAyYHOW JeATeNIbHOCTH, TOTOBHOCTh B IPOIECCe M3yYeHHS (U3UKU
OCYIIECTBIISATh TIPOCKTHYIO M UCCIIEIOBATEIBCKYIO IEATEIFHOCTh MHANBUYAIFHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTebHbIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHUS

ba3oBble JJoruyeckue aecCTBUSA:

CaMOCTOSTENIFHO (OPMYIUPOBaTh M aAKTyaJIM3UPOBaTh TMPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEIEIATH 1EH IeATeTLHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX JIOCTHKCHHS;

BBISIBJIATh 3aKOHOMEPHOCTH ¥ MIPOTHBOPEUHS B paCCMaTPUBAEMBIX (DU3UUCCKUX SBICHUSX;

pa3pabarpiBaTh TUIAH PEIICHHS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIITUXCS MaTepPUATTbHBIX U
HEeMaTepHaITbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATECIBHOCTb, OIICHMBATh COOTBETCTBUE PE3YIBTATOB IIEJISM,
OIICHUBATh PUCKU TIOCIICICTBUMA IEATEIILHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBUAX pPEajIbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO,ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHUE TTPH PEIICHUHN )KU3HEHHBIX ITPOOJIEM.

Ba3oBble uccienoBareshLCcKue NeiiCTBHA.

BJIQ/IETh HAYYHON TEPMUHOJIOTUEH, KITFOYEBBIMU MOHATUSMU U METOIaMU (PU3UUYECKON HAYKH;

BJIQJIETh HaBBIKAMHU Y4eOHO-HMCCIEIOBATEIbLCKOW U TMPOEKTHOW MEATEIBHOCTH B 00IacTH
(bu3HUKHN, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOMCKY METOJOB PEIIEHUs 3aaad
(hM3UYECKOTO COACPIKAHUS, TPUMEHEHHUIO PA3IMYHBIX METOJIOB TTO3HAHUS;

BJIQJIETh BHUAAMU JIEATEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHUS, €r0 HWHTEpIIpPETalllH,
MpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CHUTYaIMSIX, B TOM YMCJE MPHU CO3JaHUU
y4eOHBIX MPOEKTOB B 0071acTH (pU3HKY;

BBISIBIISITH IPUUMHHO-CJICICTBEHHBIE CBSI3U U aKTyallM3UPOBATh 3a7a4y, BEIABUTaTh THIIOTE3Y
e€ peleHus, HaX0UTh apTyMEHTHI 7Sl JOKa3aTeNbCTBA CBOMX YTBEPKICHHI, 3a7aBaTh MapaMeTphl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PEUICHUS 3aJa4i Pe3yAbTaThl, KPUTUYECKU OIEHUBAThH
UX IOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 33Jjaui B 00pa30BaTENbHON JAEATEIHLHOCTH, B TOM
qHClie TP U3Y4EHUHU (DU3HKHY;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIIEHUBATh IPHUOOPETEHHBIN OTIBIT;

yMETh MEPEHOCUTD 3HAHUA TI0 (PU3MKE B MPAKTUYECKYIO 00NIACTh KU3HEAEATEILHOCTH;

yMEeTh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeil;



BBIJIBUTaTh HOBBIE UJIEH, IPEAJIAraTh OpUTMHAIbHBIE [TOJIX0/Ibl U PELLIECHUS;

CTaBUTb MPOOIEMBI U 33/1a4H, JIOTYCKAIOIIUE aJIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HABBIKAMH NOJy4eHUs HHPOpMaIHu (PU3UYECKOTO COJACpKAHUS M3 HCTOYHHKOB
pa3HbIX THIIOB, CaMOCTOSTEIbHO OCYHIECTBJISITH IOMCK, AaHAJINW3, CHCTEMaTU3alUI0 U
WHTEPIPETANIO HH(OPMAIINY PAa3TMYHBIX BHJIOB U (JOPM MPEICTABICHHUS;

OILIEHUBATH JI0CTOBEPHOCTH HH(OpMAIINH;

HCIOJIb30BaTh CPEJICTBA NH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B pEIICHUN
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHM3allMOHHBIX 3a7ad C COOJIIOACHHEM TpeOOBaHUMN
OPrOHOMUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHHS, MPABOBBIX M ITUYECKHX
HOPM, HOPM HH(POPMAIIMOHHON OE30I11aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NUYECKOTO COJEPKAHUS B pa3IMUHbIX (popMarax ¢ y4€TOM Ha3HAuYEHUs
uHpoOpMalMM W LEJNEeBOM ayIMTOpUM, BHIOMpas ONTHUMAJIbHYIO (GOpMYy TMpEACTaBICHUS U
BU3YyaJIN3alUH.

KoMMyHUKaTHBHbIE YHUBEPCAJIbHbIE y4eOHbIEe el CTBHUS:

OCYIIECTBIISATh OOIIEHUE Ha YpOoKaxX (PM3UKU U BO BHEYPOUHOU JESITEIHHOCTH,

pacro3HaBaThb MPEANO ChIIIKA KOH(i)J'H/IKTHI)IX CI/ITyaI_H/II\/’I U CMATYaATh KOH(l)J'II/IKTI)I;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOH30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCMOJIb30BATh IPEUMYILIECTBA KOMAHTHOW U MHAWBUIya IbHOM paboThI;

BBIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUH C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0O 4jieHa KOJJIEKTUBA;

IMIPUHUMATH LEJIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BBIBATb U KOOPAUHHUPOBATH )I@ﬁCTBI/IfI
Mo €€ JAOCTHKEHHUIO: COCTaBIATh IUIAH JIEUCTBUM, paclpenessiTh pPOad C Y4ETOM MHEHUU
YYaCTHUKOB, 0OCY)X/1aTh PE3YJAbTaThl COBMECTHON PabOTHI;

OIICHMBATh Kaue€CTBO CBOET0 BKJIaJa U KaXKIOr0 y4aCTHUKA KOMaH[Ibl B OOIIMIl pe3yabTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM,

npeyaraTb HOBBIE MPOEKTHI, OLIEHWBATh MJIEM C TO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh [MO3UTUBHOE CTPATETHYECKOE IOBEIEHHE B PA3IMYHBIX CHUTYalUAX,
MIPOSBIISATH TBOPUECTBO U BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHUBeEpPCAJIbHbIE y4eOHbIe el CTBHUS

Camoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh I1O3HABATENBbHYIO NESATEIBHOCTh B oOmactu (U3NKU U
aCTPOHOMUH, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PEIIeHUs PACUETHBIX M KAYeCTBEHHBIX 3a]ay, IUIaH
BBITIOJTHEHUS MPAKTUUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U TIPEINOYTECHHUIA;

JlaBaTh OIICHKY HOBBIM CUTYAIIHSIM;

paciupsATh paMKH yueOHOTO MpeIMeTa Ha OCHOBE TMYHBIX MPENOYTEHUI;

JenaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha cebs OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (DOPMUPOBAHUIO U MPOSIBICHUIO SPYIAUIMH B 00IaCTH (U3UKU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIbLHBIN HHTEJJICKT:

JlaBaTh OILIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OILICHUBATh
COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJIQ/IETh HaBBIKAMH MO3HABATEIHHON perIeKchy Kak 0CO3HAHUS COBEPIIAEMBIX IEHCTBUH U
MBICIUTENbHBIX MPOLECCOB, UX PE3YJAbTAaTOB U OCHOBAHUIA;

WCIOJIb30BaTh MPUEMBI PePIICKCUU ISl OLIEHKH CUTYaIliH, BBIOOpa BEPHOTO PEIICHHUS,;



YMETh OLIEHUBATh PUCKH M CBOCBPEMEHHO NMPUHUMATh PEIICHHS 10 UX CHIDKEHUIO;
MPUHUAMATh MOTHBBI M apTyMEHTHI APYTUX [IPH aHAJIN3E PE3YIABTATOB ACATEIBHOCTH;
PUHUMATH ceOsl, MOHNMAasi CBOM HEIOCTAaTKH U JOCTOMHCTBA;

MIPUHAMATh MOTHUBBI M ApTYMEHTHI APYTUX MIPH aHAIN3E PE3YIbTATOB JACATEILHOCTH;

MIPU3HABATH CBOE MPABO M MIPABO IPYTUX Ha OMIMOKH.

B mpornecce TOCTHKEHUS TMYHOCTHBIX PE3YJABTaTOB OCBOCHUS MPOTPaMMBI IO (DU3HKE IS
YpOBHSI CcpeaHero oomiero obpa3oBaHusl y OOy4arolIMXCS COBEPIIEHCTBYETCS SMOIMOHATBHBIN
WHTEIUICKT, IPEeAIoaralonui ¢()OpMHpPOBAHHOCTb:

CaMOCO3HAHMS, BKIIOYAIOIIETO CHOCOOHOCTh NMOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BUJICTH HAIPaBIICHUS Pa3BUTHsI COOCTBEHHOM SMOLMOHAIBHOM cepsl, OBITH YBEPEHHBIM B cebe;

CaMOPETYITUPOBAHMSI, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE IMOBEJCHHE, CIIOCOOHOCTh AJaNTHPOBATHCS K SMOIMOHAIHHBIM U3MEHEHUSM U TPOSBIATH
TMOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTIDKEHHIO MW M YCIIEXY,
ONITUMU3M, MHUIIHATHBHOCTH, YMEHHE JICHCTBOBATH UCXO/ISl M3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAIOMIEH CIMOCOOHOCTh TOHMMATh AMOIMOHAIBFHOE COCTOSHHE JpPYTHX,
YYUTBIBATh €T0 MPHU OCYIIECTBICHNU OOIIEHUS, CTOCOOHOCTH K COUYBCTBHUIO M COTIEPEIKUBAHHUIO;

COIMABHBIX HAaBBIKOB, BKITIOUAIONIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHUS C JPYTHMMHU
JOIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pernaTth KOHPIUKTHI.

HNPEAMETHBIE PE3VYJIBTATDBI

K xonmy obOyuenus B 10 kJiacce mpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMHUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEeMOHCTPUPOBATh Ha MpHUMEpPax pojb U MecTo (pu3MKku B (POPMHUPOBAHHHM COBPEMEHHOMN
HAy4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHHKH M TEXHOJIOTHMH, B MPAKTUYECKOU
JIeITeIILHOCTH JIFONIEH;

YUUTHIBATh T'PaHUIbl IPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJEJIe: MaTepuanbHas TOUKa,
MHEepLHalbHas cucTeMa OTcyéra, abCONIIOTHO TBEPAOE TENOo, HAeaIbHBIA ra3, MOAECIU CTPOCHHUS
ra3oB, JKUJIKOCTEH W TBEPIBIX TEJ, TOUEUHBIH AIEKTPUUYECKUN 3aps] NpHU pelIeHud (HU3NYECKUX
3a/1ad4;

pacrno3HaBarh (u3nueckue SBICHHUS (MPOLECChl) U OOBSICHATH HMX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYIIPHO-KMHETUYECKOW TEOpUU CTPOCHUSI BEIIECTBA M AJIEKTPOAUHAMUKMU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE Ma/IeHUE Tell, IBUKEHUE
[0 OKPYXHOCTH, WHEpLHMs, B3aumozeicTeue ten, auddy3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE
KUAKOCTEH W TBEPABIX TeJ, U3MEHEHHEe 00bEMa Ten MpH HarpeBaHHH (OXJIaKICHHH), TEIJIOBOE
paBHOBECHE, HCHApPEHWE, KOHJEHCALMs, IUIABICHUE, KPUCTAUIM3aUMs, KUIIEHUE, BIAXXHOCTb
BO3/lyXa, IOBBIIICHUE JABJICHUS Ta3a IPU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSA3b MEKIY
rapamMeTpaMu COCTOSIHMS ra3a B U30IIpoLeccax, EKTpU3alus Tel, B3auMOICUCTBUE 3aps0B;

OTHCHIBATh MEXaHUYECKOE BUKCHHE, UCTIOB3Ys (PM3HUECKUE BETUYUHbBI: KOOPJUHATA, MYTh,
repeMelieHue, CKOpOCTh, YCKOPEHUE, Macca Teja, CUJa, UMIYIbC Tejla, KUHETHYeCKas SHEeprus,
MOTEHIIMATbHAS DHEPrusi, MeXxaHuueckas padoTa, MeXaHHuYecKas MOIIHOCTh; MPH ONHUCAHUU
MPaBWJIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCTIOIB3YEMbIX BETUYHH, X 0003HAYECHUS U EIUHUIIBI,
HaXoJIUTh (OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BEIHUNHAMU;

ONUCHIBAaTh M3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIEHUSA, HCIOIb3YS
¢dbusznueckre BENWYHMHBI: JaBlIEHHWE Tra3a, TeMmIeparypa, CpeaHss KHUHETHYeCKas HHeprus
Xa0THYECKOTO JBM)KEHUS MOJIEKYJ, CPEIHEKBAAPAaTUYHAS CKOPOCTh MOJIEKYJ, KOJTMYECTBO TEIIOTHI,
BHYTPEHHSS dHEprusi, padora rasa, k03((GUIMEHT MMOJIE3HOTO JEHCTBHS TEIJIOBOTO JIBUTATENS; IPU
OTIMCAaHWUU MPABUIHHO TPAKTOBATh (PU3UUECKHI CMBICIT UCTIONB3yeMbIX BEJIMYMH, UX 0003HAUEHUS U
€IUHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIME AaHHYIO (U3MUYECKYI0 BEIUYHMHY C JIPYTHMHU
BEJINYMHAM;

ONNCHIBATh W3YYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEIIECTBA U DIEKTPUUECKHUE SBICHUS



(mpouiecchl), HUCHONB3YSd (DU3UYECKHE BEIMYMHBL SICKTPUUYECKUUA 3apsis, 3JIEKTPHUECKOe IOJIe,
HaNPsHKEHHOCTD 110JIs1, OTEHIMAJI, Pa3HOCTh MMOTEHLIMAJIOB; IIPU ONMCAHUM IIPABWIIBHO TPAKTOBATh
(bu3nUYeCcKuil CMBICT HCIIONB3YEMBIX BEITMUMH, UX 0003HAUYEHUS M €IMHULIBI; YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C IPYTUMU BEINYHHAMH;

aHAJTM3UPOBaTh (U3NYECKHE MPOLECCHl M SBJICHUS, HCIONB3YysS (U3NUYECKHE 3aKOHBI U
NPUHLMIBL  3aKOH BceMupHOro tarotenus, |, Il u Il 3akonsr HploroHa, 3akoH coxpaHeHHUd
MEXaHUYECKOW PHEPIrHM, 3aKOH COXPAaHEHUS HMILYJbCa, MPUHIUI CYNEPIO3UIMHU CHJI, MPUHIUI
paBHONpPABUs HWHEPLHUAIBHBIX CHUCTEM OTCUETA, MOJEKYISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHHS
BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEIHEN KMHETUUECKOM SHEPrUuu TEIIOBOTO JBMXKEHUS MOJIEKYI
¢ aOCOIOTHOH TeMIepaTypoi, epBhIid 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHEHUS AIIEKTPUIECKOTO
3apsina, 3akoH Kymona, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro
MaTeMaTUYEeCKOEe BbIPAXKEHHUE U YCIOBUS (IPaHHULbl, 001aCcTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPUHIUIBI JEHCTBUS MallliH, IPUOOPOB M TEXHUUYECKHUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30M1aCHOTO UCIOIb30BaHMS B OBCEAHEBHON KU3HU;

BBINIOJHATh 3KCIEPUMEHTHI 10 UCCIEAOBAaHUIO (U3MUECKUX SIBICHUH U TMPOIECCOB C
HCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH, U 3TOM GOpMYIHpOBaTh MpodieMy/3aaady u
TUTIOTE3y Y4eOHOTO JKCIEPUMEHTa, COOMparTh YCTAHOBKY W3 TMPEIJIOKEHHOTO OO0OpYIOBaHMUS,
MIPOBOAMTH OTBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISATh NpPSIMble M KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEJIWYHH, IpPH 3ITOM
BBIOMpATh ONTHUMAJBHBIM CIMOCOO M3MEpEeHUs M HCIOJIb30BaTh W3BECTHBIE METO/bl OLEHKU
MTOTPEITHOCTEN U3MEPEHNN;

HCCIIENI0OBATh 3aBUCUMOCTH MEXY (PU3NUECKUMHU BEIMYMHAMH C UCIIOJIb30BAaHUEM MPSIMBIX
M3MEpPEeHHl, MpH 5TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHPOBATh pE3YAbTaThbl MOIYYEHHOU
3aBUCUMOCTH (PM3NYECKHUX BEJIMYMH B BHUJE TAOMMIl U IpaHMKOB, AEIATh BBIBOJBI IO pe3yabTaTaM
HCCIIeIOBaHMS;

coOmoate mpaBwia 0€30IIaCHOrO TpyJa IpU IPOBEAECHUU HCCIEJOBAHUN B paMKax
y4eOHOIro  SKCIEpHUMEHTa, y4eOHO-HMCCIENOBAaTeIbCKOM M NMPOEKTHOW  JEATENbHOCTH €
UCIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB M 1a00PaTOPHOTO 000PYI0BaHUS;

pemarb pacy€THbIE 3a/1a4M C SIBHO 3alaHHON (PU3NYECKOM MOJIENbIO, NCIIONb3Ysl (PU3HUECKUe
3aKOHbl M NPUHIMIBI, HAa OCHOBE AaHAIW3a YCJIOBMs 3aJadd BbIOUMPATh (PU3MUECKYIO MOJEIb,
BBIIENATH (PU3NYECKHE BETUUUHBI U (POPMYIIbI, HEOOXOMMBIE AJIs €€ PELIeHNUs, IPOBOIUTh PACUETHI
Y OLIEHUBATh PEAIbHOCTb MOJYYEHHOTO 3HaUeHUsI (PU3HYECKOH BETUYNHBL;

pelmarh KayeCTBEHHbIE 3a/1aud: BBICTPAUBAaTh JIOTUYECKH HENPOTHUBOPEUMBYIO IIETIOYKY
paccyx/ieHull ¢ ONOpoil Ha N3y4EeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCIOJIb30BaTh IIPU PEILICHUU Y4EOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUU
IV TIOMCKa, CTPYKTYpHUpPOBAaHMs, MHTEpIpETalMy U MpeCTaBieHHs Y4eOHOW U HayyHO-
HNOMYJISIpHOM MH(OpMalMUK, NOJYYEHHOW M3 Pa3IMYHBIX UCTOYHMKOB, KPUTUYECKH aHAIM3UPOBATH
1oJIy4aeMyro HHpopmarluio;

IIPUBO/UTH MPHUMEPHl BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pPa3BUTUE
HayKH, 00BSICHEHHE MPOLIECCOB OKPYXKAIOILEro MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHU MO (PU3HKE B MOBCEIHEBHOMN KU3HM JUIsl 00eCICUCHUS
0e30MacHOCTH MpH OOpalieHUH ¢ MpUOOpaMHM U TEXHUYECKMMH YCTPOWUCTBAMM, JJISl COXPAaHEHMS
3JI0POBbSI U COOMIOIEHNSI HOPM KOJIOTUUYECKOTO MOBEJCHNS B OKpYXarolllel cpere;

paloTaTh B TPYNIE C BHIIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, MIIAaHUPOBATh PabOTy
IpYIObl, pPAalMOHAIBHO  PACHPEAETATh OOSI3aHHOCTHM M IUIAHUPOBATh  JESITEIbHOCTh B
HECTaHJIAPTHBIX CHUTYyallUsX, aJeKBaTHO OIICHMBAaTh BKJIAJ KaXJOTO U3 YYACTHHKOB TpYIIbl B
peleHre paccMarpuBaeMoil mpooIeMsbl.



COAEP/KAHUE ITPEJIMETA

10 KJIACC

Pa3gen 1. ®u3nka u MeTOABI HAYYHOIO NO3HAHUS

®usuka — Hayka o mnpupozae. Haydunsle MeTonmpl NMO3HAHMS OKpyXkKaromero mupa. Ponb
HKCIIEPUMEHTA M TEOPHH B IIPOIIECCe MO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (DPU3HKE.

MopenupoBanue (puU3MUECKUX SBICHUH W TporeccoB. Haywnbie rumote3sl. dusnyeckue
3aKOHBI U TEOPHHU. | paHUIIBI TPUMEHIUMOCTH (PU3HMYECKUX 3aKOHOB. [IpHHIINTI COOTBETCTBHSI.

Ponb u mecro ¢u3uku B (QOpMHUPOBAHMM COBPEMEHHON Hay4HOW KapTHHBI MHUpa, B
MIPAKTUYECKOM JESATENBHOCTH JIFOACH.

Jlemoncmpayuu

Amnanorosble 1 IM(POBbIE U3MEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTEIHHOCTh MEXaHHUECKOTO JBMXEeHUs. CucTemMa oTCUETa.
Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpemHSIT CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepUAIbHON TOYKH, MX MPOCKUWH HA OCU CHUCTEMBbI KoopAuHaT. CliokKeHue MepeMelleHud U
CJIO’KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE NpSIMOJMHEHHOE ABMkeHHE. [paduku 3aBucuMocCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMENICHUS MaTepUaIbHON TOYKH OT BPEMEHHU.

CBobomHOE TTasieHue. YCKOpPEHHE CBOOOIHOTO TaACHHMS.

KpuBonuneliHoe naBukeHue. JIBWKeHHE MaTEepHAIbHOM TOYKHM MO OKPY)KHOCTH C
MOCTOSHHOM MO MOJYJII0 CKOPOCTBIO. YIIIOBasi CKOPOCTh, JIMHEHHAsE cKOopocTh. Ilepuoa m vactora
oOpartenus. LleHTpocTpeMHUTETFHOE YCKOPEHHUE.

TexHuueckne ycTpoucTBa M MPAKTUYECKOE IPUMEHEHUE: CIUOMETP, ABUKEHUE CHAPSIOB,
LIETTHBIE U PEMEHHBIE [TEPEIAYH.

Jlemoncmpayuu

Mognens cuctembl OTCUETA, WIUTFOCTPALUS KHHEMATUYECKUX XapaKTEPUCTUK JIBXKECHHUSL.

[IpeoOpa3oBanue ABMKEHUIN C UCIIOJIB30BaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO34yXe U B pa3peKeHHOM IIPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaJCHMUS.

HampaBnenue ckopocTu npu IBUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO ABUKEHUS C 1IEJIbIO ONPEACIICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXY MYTAMHU, MPOUICHHBIMU TEJIOM 32 IMOCIEI0BATEIbHbIC
paBHbIE IPOMEKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU C HAYAJIIBHOU CKOPOCTBIO, PAaBHOM
HYJIIO.

N3yyenue aBuKeHUS MIapyuKa B BA3KOM KUIKOCTH.

N3yuenune aBmkeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuamun otHocutensHocTH ['anmuiies. Ilepsoiii 3akoH Hprorona. MHEpIManbHble CUCTEMBI
OTCUY€Ta.

Macca tena. Cuna. Ilpunnun cynepnosunmu cwil. Bropoit 3akoH Heroorona pns
MarepUaIbHOM TOUKU. TpeTuii 3akoH HproTOHA /1711 MarepruaibHbIX TOYEK.

3akoH BceMUpHOTO TsAroreHus. Cuna tsxectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunsr Tpenust (moxosi, ckonbxeHus:, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHS CKONbXKEHHsI W cuiia TpeHus mnokos. Kosddunment tpenus. Cuma cOmpOTHUBIEHHS MPU



JIBUKEHUU Teja B )KUIKOCTH WJIH rase.

[TocTynarensHOE ¥ BpaliareabHOE ABMKEHHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CUJIbl OTHOCUTENIBHO OCH BpalleHus. [1nedo cuibl. YCinoBus paBHOBECHS TBEPIOTO
Tena.

TexHuvyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TOJUIUIHUKH, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEll.

Bropoii 3akon HerotoHa.

N3mepenue cur.

Crnoxenue cui.

3aBUCUMOCTD CUJIbI YIIPYTOCTH OT Ae(POpPMAaIIHH.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOIBEME U MAICHUH.

CpaBHEHHE CHII TPEHUS MTOKOS, KAYSHUS U CKOJIbKCHHSI.

VYcnoBust papHOBecHs TBEPAOTO Tea. Bubl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsvie pabomol

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOM MI0CKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYrOCTH, BO3HUKAIOIIMX B TPYKHHE W PE3HHOBOM
obpasiie, oT ux aedopmarum.

HccnenoBanne ycinoBuii paBHOBECHS TBEPIOTO TeJa, HMEIOIIEr0 OCh BPAIICHHS.

Tema 3. 3axonsl coxpaneHus 8 MexaHuke

Nmnynbee MaTepuaibHONW TOYKH (Tena), CUCTEMBI MaTepHAIBHBIX TOueK. VIMIynbc Cuibl U
M3MEHEHUE UMITYNIbCA TeNA. 3aKOH COXpaHEHUsl UMITYIIbca. PeakTuBHOE NBUKEHUE.

Pabora crnbl. MOIITHOCTE CHJIBL.

Kunerndeckass sHeprusi MaTepHalibHOW TOukH. TeopemMa 00 W3MEHEHWHW KHHETHYECKOU
SHEPrUH.

[Torennmansuas 3Heprus. [loTeHnmanpHas dHEprus ynpyro aeOpMHUPOBAHHON MPYKHUHBI.
[ToTenunanpHas 3HEeprus Teia BOIM3H MOBEPXHOCTU 3eMJIH.

[loTeHunanpHble W HENOTEHIUANbHbIE CHUIIBL. CBs3b PaOOTHl HEMOTEHIMAIBHBIX CHJI C
M3MEHEHUEM MEXaHUUYECKON SHEPTUH CUCTEMBI T€Jl. 3aKOH COXPAaHEHUs MEXaHUYECKOW SHEPIUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuueckue yCTpOWCTBA M NPAKTUUYECKOE IMPUMEHEHHUE: BOJAOMET, KOIEP, MPYKUHHBII
MACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa MOTEeHIIMATBLHOM YHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenue aOCONIOTHO HEYNPYroro yrmapa ¢ IOMOINBIO JIByX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOThI CUJIBI C U3MEHEHHMEM MEXaHMYeCKOW SHepruu Tena Ha
MIPUMEPE PACTKEHUS PE3UHOBOTO XKIyTa.

Pasgen 3. Mouiexyasipaasi pu3nKa ¥ TEPMOAMHAMMKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYIIIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE 000CHOBAHUE.
BbpoynoBckoe nBmwxenue. Juddysus. Xapakrep ABMKEHHMS W B3aUMOJEHCTBHS YacCTHIl BEIECTBA.
Mopenu CTpoeHHs Ta30B, KUAKOCTEH U TBEPABIX TeI U 0ObSICHEHHE CBOWCTB BELIECTBA HA OCHOBE
aTHX Mojenei. Macca u pazmepsl mosekyn. Konnuectso Bemectsa. [locrosHnas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lienbcus.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYIIPHO-KMHETUYECKON TEOpUHU



UJICAJIBHOTO Tra3a. AOCONIOTHAs TEMIIEpaTypa Kak Mepa CpeaHed KHHETHYECKON SHEPIUU TEIJIOBOIO
nBrkeHus yactul rasa. [llxama remneparyp Kenseuna. ['azoBeie 3akoHbl. YpaBHeHUEe Menneneesa—
Kunaneiipona. 3akon Jlanbrona. M3omporecchl B MIACaIbHOM ra3e C MOCTOSTHHBIM KOJMYECTBOM
BeniecTa. [ paduueckoe nmpencraBieHne U30MPOLIECCOB: H30TEpMa, U30X0pa, U300apa.

Texnuueckue ycTpoHCTBa U MPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITHI, JOKa3BIBAIONINE JMCKPETHOE CTPOCHHWE BemecTBa, (ortorpadum  MomeKyn
OPraHUYeCKNX COCTMHECHUMN.

OnpIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JIBHIKEHHS.

Mopens onbita LTepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIIIPHOTO B3aUMOJIEHCTBHUS.

Mojenb, WITIOCTpUpYIOLask IPUPOTY JaBJIEHUs ra3a Ha CTEHKH COCY/a.

OnpIThI, MIUTIOCTPUPYIOIINE YPaBHEHNUE COCTOSHUS H/1€aIbHOTO r'a3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

Onpeznenenue Macchl BO3yXa B KJJaCCHOM KOMHAaTe Ha OCHOBE M3MepeHui 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEX]y ITapaMeTpaMy COCTOSTHUS pa3peKeHHOTO rasa.

Tema 2. Ocnosbi mepmoOuHamuKu

TepmonnHamuueckass cucrema. BHYTpeHHSs 3HEprusi TEPMOJMHAMHYECKOM CHCTEMBI H
criocoObl €€ u3MeHeHusa. KomnmuecTBo TernoTsl U paborta. BHYTpeHHssT sHEprusi oJHOATOMHOIO
UJealbHOTO Ta3a. Buapl Teruonepenadu: TEMJIONPOBOIHOCTb, KOHBEKLHUS, M3IydeHHE. YaeabHas
TEII0EMKOCTh BellecTBa. KoanuecTBo TEemIoThl MpH TeIionepeiaye.

[Tonsarue 06 aguabarHoM mporiecce. [lepBolit 3akoH TepmoauHaMuKu. [Ipumenenne nepBoro
3aKOHa TEPMOJMHAMUKH K u3ompoieccaM. [ papuueckas nnTeprperalus paboTsl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTiMOCTh MPOIIecCoB B MPUPOJIE.

TeroBbie MammHbL. [IpUHIIATIEI ASHCTBUS TEIIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
TeIIOBbIX MamuHax. KoadduimeHt moneznoro aecTBus terwioBoil mammebl. [{ukn KapHao u ero
K03 (UIMEHT MOJIE3HOTO ACUCTBHUS. JKOJIOTHIECKHE TTPOOIEMBI TEIIJIOHEPTETHKH.

TexHuueckue ycTpoiCTBa U MPAKTUUECKOE IPUMEHEHHUE: JBUTrATE]Ib BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOJUIBHUK, KOHIULIUOHEDP.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEpruu Tejla IMPU COBEPUICHHH padOThl: BBUIET MHPOOKH U3
OyTBUIKH TOJ JEHCTBHEM CXKATOTO BO3[yXa, HarpeBaHue 3(pupa B JIATYHHOU TpyOKe MyTEM TpPEHHS
(BUIEOIEMOHCTpAITHS).

W3MeHeHne BHYTpeHHEH sHEpruu (TeMreparypsl) Tena MpH Terionepeaaye.

OmnpIT 10 aguabaTHOMY pacIIUPEHUIO BO3AyXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTaTelNsi BHYyTPEHHETO CTOPAHMs], PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenune ynenbHOM TENI0EMKOCTH.

Tema 3. Aepecamnvie cocmosanus eeujecmsa. Dazosvie nepexoosl

[TapoobOpazoBanue u koHaeHcaus. Mcnapenue u kunenue. AGCONIOTHAS U OTHOCHUTENbHAS
BJIQXKHOCTh BO3Myxa. HachbllmeHHbI map. VYaenbHas TemioTa MmapooOpa3oBaHHs. 3aBHCUMOCTh
TeMIEepaTypbl KUIIEHUS OT 1aBJICHUSA.

Teépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHM30TPONHUS CBOMCTB KPHCTAIIOB.
Kunkue kpucramnel. CoBpeMeHHble Marepuanbl. llnaBieHne W KpUCTaIM3aUMs. YAelIbHas
TeruioTa riaeneHus. CyonuManus.

YpaBHeHHe TEIJI0BOTO OanaHca.

TexHuueckue ycTpOWCTBA M MPAKTUYECKOE TPUMEHEHHE: THUTPOMETP M ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MOJTYYEHUS] COBPEMEHHBIX MaTEpHUAJIOB, B TOM YHCJIE€ HAHOMATEPHAJIOB, U
HaHOTEXHOJOTHUH.

Jlemoncmpayuu



CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kurnenue npu MOHMKEHHOM JaBIICHUH.

CriocoObI n3MepeHus BIAKHOCTH.

HaGmronenne HarpeBanus ¥ IUIaBJICHUS KPUCTATMYECKOTO BEIIECTBA.
JleMOHCTpauust KpuCTaJJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuol

W3mepenune OTHOCUTENBHON BIQYKHOCTH BO3AyXa.

Pasnen 4. DnexkTpoguHaMuka

Tema 1. Dnekmpocmamuxa

DnexTpu3anus Tej. DIeKTpUuUYecKuil 3aps. JBa Buna snekrpuueckux 3apsiaos. [IpoBoanukwy,
TURJIEKTPUKHU Y TIOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS AIIEKTPUUYECKOTO 3apsi/ia.

BszaumopeiictBue  3apsnoB. 3akoH  Kymona.  TouyeuHbld  3JIEKTpUYECKHIl  3apsi.
Onekrpudyeckoe moje. Hanpssk€HHOCTH  dnekTpudeckoro moiid.  [IpuHIum  cyneprno3unuu
ANIEKTPUUECKUX MoJieH. JINHUK HaNPsHKEHHOCTH AIIEKTPUUYECKOTO TTOJIS.

Pabota cuin snexrpocraruueckoro nossi. [lorennuan. Paznocts norennuanos. [IpoBoaauku
U TUDJIEKTPUKH B AJIEKTPOCTATUYECKOM ToJ1e. Juanekrpuueckasi MpOHUIIAEMOCTb.

OnekrpoéMKocTh. KonaeHcarop. OIEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa. ODHEPrus
3apsOKEHHOTO KOHJICHCATOPa.

TexHudyeckne ycTpOWCTBA M TPAKTHYECKOE TMPUMEHEHHE: DIIEKTPOCKOT, JIIEKTPOMETD,
ANIEKTPOCTATUUECKAs] 3allUTa, 3a3€MJICHHE JJICKTPONPUOOPOB, KOHACHCATOP, KOMHUPOBAIHHBIN
anmnapar, CTpyMHBINA IPUHTED.

Jlemoncmpayuu

VYCTpoHCTBO U MPUHITUTT ACHCTBUS ANEKTPOMETPA.

B3anmoneiicTBre HA3EKTPU30BAaHHBIX TEJI.

DNEeKTPUYECKOE T0JIE 3apSKEHHBIX TEI.

[IpoBOAHMKH B 3NIEKTPOCTATHUECKOM TOJIE.

DNeKTpoCcTaTHyecKas 3aluTa.

JIVMDAEKTPUKH B 3JIEKTPOCTATHUYECKOM TI0JIE.

3aBUCUMOCTD AIEKTPOEMKOCTHU IUIOCKOTO KOHJIEHCATOpa OT IJIOUIAX IUIACTUH, PACCTOSHUS
MEXAY HUMH U JTUDJICKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomsi

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosinuwiii snekmpuyeckuti mox. Toku 8 pasiuyHvlx cpeoax

DNeKTpUYeCKUi TOK. YCIOBUS CYIIECTBOBAaHUS JJEKTPUUYECKOTO ToKa. VICTOUHMKH TOKA.
Cuia Toka. [locTosiHHBIN TOK.

Hampsixenue. 3akon OMa 1 ydacTka Lenu.

DNeKTpUYecKoe COMpPOTHUBIICHUE. YIEIbHOE CONMPOTUBIICHHE BenlecTBa. [locnenoBarenapHoe,
napajuiesbHOe, CMEIIaHHOE COSTMHEHUE MPOBOJHUKOB.

Pa6ora snekrpuueckoro Toka. 3akon [[xoyns—JIenna. MomHOCTh 3JEKTPUYECKOTO TOKA.

DJNEKTPOJBIKYILAS CUJIa U BHYTPEHHEE CONMPOTHUBIEHUWE MCTOYHHMKA TOKAa. 3akoH Oma uis
MOJIHOM (3aMKHYTOM) 3NeKTprueckoit nenu. KopoTkoe 3aMbIkaHUE.

DNEeKTpOHHAs MPOBOJAUMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTh CONPOTUBIIEHUS METAIOB
OT TeMreparypbsl. CBEpXIIPOBOAUMOCTb.

DneKkTpu4YecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBoguuku. CoOCTBeHHass W MPUMECHas MPOBOJUMOCTH IOTYIPOBOJHUKOB.
CgoiicTBa p—n-niepexona. [lomympoBoJHUKOBBIE IPHOOPHI.

DNEeKTpUYECKUd TOK B PAcCTBOPAX M pacIiaBax dJIEKTPOJMTOB. IEKTPOIUTHUYECKAS
JUCCOIMAIUA. DIEKTPOIIN3.

DnexTpudyeckuil TOK B razax. CaMoCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psaa. MomaHusl.
[Tna3ma.



TexHuueckue ycTpoHCTBa U MPAKTHUUECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
MCTOYHHUKH TOKA, AIEKTPOHArpeBaTesIbHbIE TPUOOPHI, AMEKTPOOCBETUTENBHBIE IPHOOPHI, TEPMOMET]
COIPOTHBIICHUS, BAKyYMHBIH IHMOJN, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOIYINPOBOIHUKOBBINA IHO,
rajibBaHHKa.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HapsSKEHUSL.

3aBUCUMOCTb CONPOTUBICHUS LMWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIH
MONEPEYHOT0 CEYEHUS U MaTepuaa.

CMmeniaHHO€ coeIMHEHUE TPOBOHUKOB.

[IpssMoe wu3MepeHue NIEKTpOABMKYIIEH CcHibl. KOopoTkoe 3aMbIKaHHE TIajJbBaHHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb COIIPOTHBIIEHUSI METAJIJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTh BO3/1yXa.

OnHOCTOPOHHSIS MPOBOAUMOCTD JHOAA.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomol

N3yueHune cMenanHoro coeIMHEHUsl PE3UCTOPOB.

N3mepenne 3neKTpoABMKYIIEH CHIIbI HCTOYHUKA TOKA U €T0 BHYTPEHHETO COMPOTHUBIICHUS.

HaGmronenue snexkrponmsa.

MexnpeaMeTHble CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kkiacce ocymiecTBisercs C y4ETOM
COJIeprKaTeNIbHBIX MEXITPEIMETHBIX CBSI3€l ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHHU, Teorpaduu
Y TEXHOJIOTHUH.

MesxnpenMeTHbIE IOHATHUS, CBI3aHHBIC C H3YYEHUEM METOJ0B HAYYHOTO MTO3HAHUS: SIBICHHE,
HayuHbId (aKT, rumnoresa, (u3nyeckas BEIUYMHA, 3aKOH, TEOPHs, HAOIIONCHUE, HKCIIEPUMEHT,
MOJIETTMPOBAHKE, MOJIENb, U3MEPECHHUE.

MaremaTuka: perneHue CUCTEMbI YpaBHEHUHN, TUHEHHAs QyHKIINS, apadoiia, rurepoosa, ux
rpaduKd M CBOICTBA, TPUTOHOMETpHUYECKHE (DYHKLMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHIEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX MTPOEKIIMY Ha OCU KOOPAMHAT, CII0KEHUE
BEKTOPOB.

buosnorus: MmexaHnueckoe ABMKEHHME B JKMBOM mpupone, Iuddysus, ocMoc, TEIoo0MeH
KHUBBIX OPraHU3MOB (BUbI TEIUIONEPEAAUU, TEIUIOBOE PABHOBECHE), NEKTPUUYECKHE SIBICHUS B
YKUBOU TIPUPOJIE.

XUMUSA: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHUE aTOMOB M MOJIEKYI, MOJIb BELIECTBA,
MOJIIpHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJl, JKUAKOCTEH U ra30B, NIEKTPUUECKUE CBOMCTBA
METaJUIOB, IEKTPOJIMTUYECKAS IUCCOLUALINS, TAJIbBAHUKA.

I'eorpadus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonorus: npeoOpazoBaHue JBUKEHUI C MCIOIB30BAHUEM MEXaHHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIIUITHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHHsI UMITYJIbCA B TEXHUKE (paKeTa, BOJOMET
U JIpyrue), JABMrareilb BHYTPEHHEIO CropaHusi, napoBas TypOMHA, OBITOBOH XOJIOJMIJIbHUK,
KOHJIMLIMOHEP, TEXHOJIOTMH IIOJyYEHHs] COBPEMEHHBIX MaTEpUasioB, B TOM YHMCIIE HAHOMAaTEpUaJIOB,
U HAHOTEXHOJIOTMH, OHJEKTPOCTATHYECKass 3allUTa, 3a3eMJICHHE OJIEKTPONpPUOOPOB, KCEPOKC,
CTpyHHBIH TPHUHTEP, OJIEKTPOHArpeBaTesibHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE IMPUOOPHI,
raJlbBaHHKa.

TEMATHYECKOE IINTAHUPOBAHMUE

10 KVIACC
KonuuecTBo 4acoB
Ne |HammeHOBaHME pa3/iesioB U TeM < - JIIeKTpOHHBIE (U(PPOBBIE)
/1 [IpOrpamMMBI Beero | OHTPOIBHBL IPAKTHACCK 65730 patenbHbIe pecypch
e paboThI me padoTh

Paznen 1. DUBUKA U METO/Ibl HAYYHOTI'O IIO3HAHUA
1.1 | ®usuka u METOIBI HAYYHOT'O ‘2 | $H6HHOTeKa HOK




[KoimuuecTBO 4acoB

Ne  |HamMeHOBaHUWE pa3/eiioB U TEM nexkTpoHHbIe (1I(POBHIC)
/T [TPOrpaMMBI Bcero KonTponbhel [IpaxTirdeci 00pa30BaTENbLHBIC PECYPCHI
e paboThI me paboTh
MO3HAHUS https://m.edsoo.ru/7f41bf72
Mroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [IOK
2.1 [Kuemaruia o https://m.edsc])lo.ru/7f41bf72
bubmuorexa [IOK
2-2 lunammia U https://m.edsc])lo.ru/7f41bf72
2.3 [3aKOHBI COXPaHEHUS B MECXaHHKE 6 1 1 ﬁggg;/?;f;sﬁgfﬂ f41bf72
Wroro mno pazneny 18
Paznena 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 (OCHOBBI MOJICKYIISIPHO- 9 1 bubmmorexa [JOK
KUHETUYECKON TEOpUH https://m.edsoo.ru/7f41bf72
bubmmoreka [TOK
3.2 [OcHoBEI TepMOMHAMHUKH 10 1 https://m.edscl)lo.ru/7f41bf72
33 ATperaTHBIC COCTOSTHUS BEIIECTRA. 5 bubmmoreka [TOK
DazoBbIe Mepexob https://m.edsoo.ru/7f41bf72
Hroro o pazmeny 24
Paznen 4. JJIEKTPOJINHAMUKA
bubmuorexa [IOK
4.1 [nextpocraruia 10 1 https://m.edscL)E).ru/7f41bf72
40 [TocTOSHHBIN MEKTPUIECKUN TOK. 12 1 bubmmoreka [JOK
ToKM B pa3iIHYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wtoro mo pasaeny 22
Pe3epBHOE BpeMst 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 3
IMPOT'PAMME
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