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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOM mporpamMmel, mpenctaBieHHabix B DPI'OC COO, a Takke ¢ y4éToM
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanne TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusM ®I'OC COO k miIaHUpPyeMbIM JINYHOCTHBIM, MPEJIMETHBIM U METaIlpeMETHBIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHUS Kypca (QHU3UKU: JIMYHOCTHBIE, MeETalpeIMETHble, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

NHHOBAMOHHOCTL  NPOrpaMMbl  COCTOMT B  KCIOJB30BAaHHUM  COBPEMEHHOIO
00opynoBaHus JETCKOro TexHomnapka «Touka pocray

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (GU3MKH Ha 0a30BOM YpOBHE, B TOM UYHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay mo rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBINH BKJIAJ B CHCTEMY 3HAHUN 00 OKpYXKarolleM MUpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPa3yIOMMUMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMmueH, ouonoruedt, pusudyeckoi reorpadueid m actpoHoMuei. Vcmonp3oBaHWe W aKTHUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUN OMNpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. 3yduenue pu3nku BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHO KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSITh HAYYHBIM METOJ MO3HAHUS TIPU BHIMIOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca pusuku [uist ypoBHS CpeAHEro 00IIero o0pa3oBaHusl MOJIO0KEH Psijl UJIeH,
KOTOPbIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOECHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBpEMEHHOM (PU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca GU3HKH 00beAUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus mnpeamnonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi Hayku, OCMBICICHUE CBS3HM Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeanoiaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbI C pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MPUPOJONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE CpeIHero oO0Imero oOpa3oBaHUs
ABIISIIOTCS  u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE HOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O IPUPOJIE, TPAaHULAX NPUMEHHUMOCTU TEOpHUH, IS ONMCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CucTeMHO-1esTeIbHOCTHBIN MOAX0/1 B Kypce (PU3UKU peanu3yercs MpPexae BCEro 3a cuér
OpraHM3aly 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — ATO HCHOJIB30BAHWE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX PpabOT, KOTOphIE B TporpaMme Mo ¢u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BelneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JUIl KOHTPOJII M OLIEHKH, OCYIIECTBISETCS y4aCTHUKaMU 00pa30BaTeIbHOrO
rpolecca UCX0/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaOuHeTta Qusuku. [Ipu 3Tom
obOecrieunBaeTcs OBJIaJiIeHHE OOyJaloNIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIIEIOBAHUS 3aBUCUMOCTEH (PHU3MYECKMX BEJIMYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MIPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHME yAenseTcsl pelIeHUI0 pacyETHBIX M KaueCTBEHHBIX 3aj1ad. [Ipu stom
JUIS pacyE€THBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKOi MOJEIBIO,
MO3BOJISIIOIINE TPUMEHSATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelna
Kypca, TaK U UHTErpupys 3HaHUS U3 pa3HbIX pa3aesnoB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIAIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3NUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >Xu3HH, TpeOyromiue BbIOOpa (U3MYECKON MOJETM Uil CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 yuyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
oOmiero o0pa3oBaHUs JOJKEH U3Y4aTbCid B YCIOBHSIX MPEIMETHOro kKaOuHeTa (U3UKU WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ad0opaTopHOE 000PYIOBAHKE ISl BHITOJHEHUS YKa3aHHbBIX
B ImporpamMMe Mo (GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOe obOopynoBaHue (OpMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMAaJbHON OCTATOYHOCTH M 00OecrnedynBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlaGoparopHoe oOopymoBaHUE ISl YYCHHUYECKHUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M 00OecreyuBaeTcs B pacyére OJHOT0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTHI JIabOpaTOpHOro oOOpyNOBaHMs JOJKHBI OBITh
MIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHIl.

OCHOBHBIMU 1IENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (dopMupoBaHHE HHTEpPECa M CTPEMJICHUS OOYYalOUIUXCS K HAayYHOMY H3YYEHUIO

MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;



pa3BUTHE TPEACTABICHUH O HAaydyHOM METOJe TO3HAaHUSA U (HopMUpOBaHHE
HCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLINM SIBIICHUSIM;

(bopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa M3Y4eHHs] OCHOB CTPOCHUS
MaTepuH U (yHIAMEHTAILHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHre yMEHHI OOBSCHATH SBJICHHUS C UCIIOJIBb30BaHIUEM (DPU3NYECCKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

(dbopmMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH Ui Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHA.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
n3ydeHus Kypca GU3UKU Ha YPOBHE CpelHEero o0mero oOpa3oBaHus:

pHOOpeTeHNe CUCTEMBI 3HAHUM 00 oOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, dIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

¢bopMHUpOBaHME YMEHUN TPUMEHATh TEOPETUYECKHE 3HaHWUSI Ui OOBSCHEHUS
¢u3nueckux SBICHUM B NpUpOJe W UId NPUHATHS NPAKTUYECKUX pELIeHUH B
MMOBCETHEBHOM KM3HU,

OCBOEHHE CIOCOOOB pEeHIeHMs] pa3iMuYHBIX 3a/4ad C SBHO 3aJaHHON (u3nueckoi
MOJENbIO, 3a/ay, TOJpa3yMEBAIOLIUX CAMOCTOSITENIbHOE co3/JaHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MMOHMMaHHe (U3NYECKUX OCHOB M NPHUHLMUIIOB JEWCTBUSI TEXHUYECKUX YCTPOICTB U
TEXHOJIOIMYECKHUX MPOLECCOB, MX BIUSHUSA Ha OKPYXKAIOUIYIO CPENY;

OBJIaZICHUE METOJAMH CaMOCTOSITEJIbHOIO IJIAHUPOBAHUS U MPOBENEHUS (PU3NIECKUX
OKCIEPUMEHTOB, aHalIM3a W  UHTEpIpeTauuu  MHPOpPMALUHU,  ONpeAeIeHus
JOCTOBEPHOCTH MOIYYEHHOTO PE3YNbTATa;

CO3/IaHUE YCIIOBUH JJI1 Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIIBCKOM, TBOPUECKOM
JESITEIIBHOCTH.

Ha wmsydyenue ¢usnku (6a30BbIi YpOBEHb) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHS
otBoautcs 170 gacoB: B 10 kmacce — 102 vaca (3 waca B Henemo), B 11 kimacce — 68 yaco (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme no Gpusuke rnepeueHs J1ab0paTopHbIX U MPAKTHUECKUX paboT
SIBJIIETCS PEKOMEHIOBAHHBIM, YUYHMTEIb J€JaeT BBIOOp MPOBEACHUS JTabOpaTOPHBIX padoT U

OIIBITOB C y‘IéTOM HHAWBUAYAJIbHBIX ocoOeHHOCTEHN o6yqafomnxc;1.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUS
®usuka — Hayka o mnpupoze. Haydnele meronpl NO3HaHUsA OKpyKawouero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MopnenupoBanue Qusnueckux siBieHUd M mpoueccoB. Hayunble rumotessl. ®dusnueckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUSI.

Pomp m mecto ¢usuku B (opMupoBaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MIPAKTHUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukeHUE. OTHOCUTEILHOCTh MEXaHUYECKOTO ABMKEeHHS. CrucTema OTCUETa.
Tpaexropust.

[Tepemenienne, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHasi CKOPOCTb) W YCKOpEHHE
MaTepuaIbHOM TOYKH, MX MPOCKIIMU Ha OCH CHCTeMbl KoopauHar. CloxeHHe NMepeMeleHud
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJMHEHMHOE ABWXKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUSI MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuonuneitHoe aBwkeHue. JIBKeHHE MaTepUAIbHOW TOUKH IO OKPY>KHOCTH C TOCTOSTHHOM
10 MOJAYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsT CKOPOCTh. [lepron u yacToTa oOpaiieHus.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnueckne ycTpoHWCTBa M MPAKTUYECKOE MPUMEHEHUE: CIUAOMETp, ABUKEHHUE CHAPSIOB,
LIETIHbIE U PEMEHHBIE MTEpEAAUN.

Jlemoncmpayuu

Mogenp cucteMsbl OTCUETA, UILTFOCTPALIUS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHNA C UCIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABm>xeHUs Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

HamnpagneHnue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEJCIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLICHUSI MEXKIY MYTSAMH, MPOMIECHHBIMU TEJIOM 3a MOCJIEA0BATEIbHbIE
paBHbIE TPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBMKEHUHU C HAYAJIbHOW CKOPOCTBIO, pABHOU
HYIIIO.

N3yuenune nBuKeHUS MApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpoIeHHOTO TOPHU30HTATBHO.

Tema 2. JTunamuxa

[Ipuamun otHocurenbHOCcTH ['anuies. llepBoiii 3akoH Hprotona. MHepuuanbHblE CUCTEMBI
oTc4Yéra.



Macca tena. Cuna. [lpuHuun cynepnosunmu cwi. Btopoit 3axkon HerooTona mns
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /1711 MaTepUaNbHbBIX TOYEK.

3akoH BceMHupHOro Tarotenus. Cuna tsxecTtu. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoiamkeHus, kaueHus1). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUS CKOJBKCHHUS M cuia TpeHus Nokos. Kosdpdunment tpenus. Cuiia COMPOTUBICHHS TPH
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHo€ U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauleHus. I1lnedo cuibl. YcinoBus paBHOBeCHS TBEPIOTO
Tena.

Texnuueckre yCTpOWCTBA H TNPAKTUYECKOE TNPUMEHEHHWE: TMOAIMIMITHUKH, JBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoit 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(popMaIii.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

YcnoBus paBHOBecHs TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHns Opycka 1Mo HaKJIOHHOM TUTOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CHJI YIPYrOCTH, BO3HHMKAIOIIUX B IPYKUHE M PE3NHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue yciaoBuid paBHOBECHs TBEPAOTO TeJa, UMEIOIIETO OCh BPAILlCHHUS.

Tema 3. 3akonwl coxpanenus ¢ mexanuke

Nmnynsc mMaTepuanbHOW TOUKH (Tesa), CUCTEMbl MaTepHalbHbIX TouyeK. MMmynbc cuibl U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJIbca. PeakTMBHOE ABMKEHUE.

Pabota crnbsl. MOIIHOCTE CHJIBI.

Kunernueckass sHepruss martepuanbHOW Touku. Teopema 00 H3MEHEHHMH KHUHETHYECKOM
SHEPrUH.

[ToTenmmaneHas sHeprus. [loTennuanbHas sHeprusi ynpyro Ae(GOpMUPOBAHHOW MPYKUHBI.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnManbHple M HENOTEHLUANbHbIE CUJBl. CBS3b PAOOTHl HEMOTEHIMAIBHBIX CHUI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckre yCTpONCTBA U IPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOMEp, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETUUECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3ydyeHne aOCONIOTHO HEYNpPYroro yaapa ¢ TOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.



HccnenoBanue cBsA3M pabOThI CHIIbI C K3MEHEHUEM MEXaHWYECKOM 3HEPTUU Tejla Ha IpUMepe
PacTsLKEHUs pE3UHOBOIO KIYTa.

Pa3nen 3. Moaeky/sipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TNOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUHM U MX OMIBITHOE 0OOCHOBAaHMUE.
BpoynoBckoe apmwxkenue. Juddysus. Xapakrep IBUKEHHUS U B3aMMOACHCTBUS YaCTHI] BEIECTBA.
Mogenu cTpOeHUs ra30B, JKUIKOCTSH U TBEPIBIX TET U OOBSICHCHHE CBOMCTB BEIISCTBA HA OCHOBE
aTHX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinnas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKON TEOpUH
UJeaIbHOTO Ta3a. AOCOJIIOTHAS TeMIepaTypa Kak Mepa CpeJHe KHHETHUECKON YHEPIHH TEIJI0BOTO
nBWKEeHHs dactun rasa. Illkama temneparyp KensBuHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlamproHa. M3ompoiiecchl B MACAIBHOM ra3e € IMOCTOSTHHBIM
KOJMYECTBOM BemlecTBa. ['paduueckoe mpencTaBieHUe H30IMPOLECCOB: H30TEpMa, H30X0Da,
nzo0bapa.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnpIThl, JIOKa3bIBAIOIIME JUCKPETHOE CTPOEHHME BEIeCTBa, (oTorpaduu  MOJEKYI
OPraHMYeCKUX COCTMHEHUH.

OnpIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSL.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3AUMOICHCTBHSL.

Mogenb, HUTFOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCYya.

OnBITHL, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATBHOTO Ia3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenne Macchl BO3yXa B KIIACCHOM KOMHATe Ha OCHOBE M3MEPEeHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogbt mepmoounamuxu

TepmonnHamuueckass cucrteMa. BHYTpeHHSsE SHEpruss TEpPMOJMHAMHYECKOW CHUCTEMbBlI U
crocoObl €€ m3MeHeHus. KonmuecTBo TeruioTsl W pabora. BHYTpeHHsAS »HeEprusi 0JHOATOMHOTO
uJeanbHOTO ra3a. Buael Temsonepenaun: TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3IydeHHUE. Y AelbHas
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI IpH TeIUIoNepeaaye.

[Tonsite 06 agunabatHom mporecce. [lepBrlii 3akoH TepmoauHaMuKku. [IpuMeHneHue nepBoro
3aKOHA TePMOJMHAMHUKY K u3ompoiieccaM. I’ padudeckast uHTepIperanusi padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.

TennoBeie mamuubl. [IpuHIKNBL AeiicTBHS TemIOBBIX MamuH. [IpeoOpazoBaHus SHEpruu B
TeruoBeIX MamuHax. Koadduuuent nonesHoro aeiicrsus teroBoit mammubl. [Hukn KapHo u ero
KOA(QQUIIUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MPOOIEMbl TEMIOIHEPTETUKH.

TexHudeckue ycTpoiicTBa M NMPaKTUYECKOE IPUMEHEHHE: IBUTATEIb BHYTPEHHETO CTOPaHUs,
OBITOBOM XOJIOJUJIBHUK, KOHAULMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEeHHEH HEpruy Tea MPpU COBEPILIEHUH paboThl: BHUIET MPOOKU U3 OYTHUIKH
MoJl JIEHCTBHEM C)KaTOro BO3AyXa, HarpeBaHue »(upa B JATYHHOH TpyOke MyTéM TpeHUs
(BH1€0IEMOHCTpALHS).



N3meneHne BHyTpeHHEN aHepruu (TeMrepaTypsl) Tejla Ipy Terionepeaaye.

OmnpIT Mo aguabaTHOMY pacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mojenu napoBoii TypOUHBI, IBUTATEIIsi BHYTPEHHETO CTOPAaHUsl, PEAKTUBHOTO JIBUTaTEIIs.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue ynenbHou TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanua eewjecmea. Pazogvie nepexoovi

[TapooOpazoBanue u KoHAeHcanus. Vcrnapenue u kuneHne. AOCOIOTHAS U OTHOCHUTEIIbHAS
BJIQXXKHOCTh BO3Ayxa. HacellieHHBIM map. YienpHas TeuioTa mnapooOpa3oBaHus. 3aBHUCHUMOCTb
TEeMIIepaTypbl KUIIEHUS OT AABJICHUS.

Teépnoe tenmo. Kpucrammueckne u amopdHbie Tela. AHU30TPONHUS CBOMCTB KPHUCTAILIOB.
Kunkue xpuctamnsl. CoBpemeHHble Marepuaibl. [lnaBneHue W Kpucramauzauus. Y aeiabHas
TeruioTa miasneHus. CyonuManus.

VYpaBHeHUE TEIUIOBOTO OajiaHca.

Texnuyeckne yCTpOHCTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP M IICUXPOMETD,

KaJIOPpUMETP, TCXHOJIOTUH MOJTYUCHUA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB, U
HaAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX TAPOB.

Kunenue nmpu NOHMKEHHOM JaBJICHUH.

CrocoOb1 I3BMEpPEHUS BIAKHOCTH.

HaGnronenue narpeBanus U TUTaBJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMoHCTparys KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

H3Mepenne 0OTHOCUTEIBLHOM BIIAXKHOCTH BO3TyXa.

Pa3znen 4. diekTpoauHaMHuKa

Tema 1. Dnekmpocmamuka

DJeKTpu3anus Tejl. DIESKTpUIEeCKU 3aps. [IBa Bua snekTpudeckux 3apsaoB. [IpoBoanuku,
JURJIEKTPUKYU U TOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3aps/ia.

B3aumoperictBue 3apsnoB. 3akod Kynona. TodeuHbli 37€KTpUUECKU 3apsijl. DIECKTPUIECKOE
none. Hanpsxk€HHOCTh 3nexkTpuyeckoro mnosis. [IpuHuun cynepno3unuu 31€KTPUYECKUX IOJeH.
JIuHuM HaNPSKEHHOCTH SJIEKTPUUYECKOTO OIS,

PaGora cun snexkrpocratuueckoro noss. [lotenuman. Paznocts notenmuanos. [IpoBoanuku
U JTURJIEKTPUKH B JIEKTPOCTATUUECKOM MoJI€e. [(uanekTpuueckas IpOHUIIAEMOCTb.

OnekrpoéMkoctb. KoHneHcaTtop. DNEKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOCTBA W NPAKTUYECKOE NPUMEHEHUE: BIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3allNTa, 3a3eMJIEHUE JJICKTPONpHOOpOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MIPUHLUIT JEHCTBUA DJIEKTPOMETPA.

B3aunmMoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DneKkTpocTaTU4ecKas 3aluTa.

JIMBIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.



3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOUIaJU IUIACTHH, PACCTOSHUSA
MEXAY HUMH U JUDJIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. IlTocmoannsiit 31exkmpuyeckuit moxk. Toku é paziuunvix cpeoax

DONEeKTpUYECKUN TOK. YCIIOBUS CYILECTBOBAHUS AIEKTPUUYECKOTO TOKa. VICTOUHMKM TOKAa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpspokenne. 3akon Oma a5 ygacTka LETH.

DNEKTpUUYECKOE CONPOTHUBIIEHUE. Y IeJIbHOE CONPOTUBIIEHHE BellecTBa. llocienoBarenbHoe,
napajuiesIbHOE, CMEIIAHHOE COEMHEHUE TPOBOHHUKOB.

PaboTa anexktpuueckoro Toka. 3akoH Jlxoyns—JleHia. MOIHOCTh JEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIAasi CUJla U BHYTPEHHEE COINPOTUBJIEHHE MCTOYHHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJeKTpudeckoi nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIOB OT
temiieparypbl. CBEpXIpPOBOJUMOCTb.

DNeKTpUYEeCKUi TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CoOCTBEHHAs: U MPUMECHAsi TPOBOAUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA
p—n-nepexona. IloaynpoBogHUKOBBIE TPUOOPHI.

DOneKTpuyecKuii TOK B pacTBOpax M pacijlaBaX »JIIEKTPOJIUTOB. JIEKTPOJIUTHYECKAs
JUccoanus. JIEKTPOIU3.

OnekTpuyecknid TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENBHBIN pa3psan. MomaHus.
[Tna3zma.

TexHnueckne ycTpouCTBa M MPAKTHUYECKOE IMPUMEHEHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
HUCTOYHUKHA TOKAa, OJJIEKTPOHArpeBaTENbHbIE MPUOOPHI, AIIEKTPOOCBETUTENbHbIE  MPUOOPHI,
TEPMOMETP  CONPOTHBJICHUSA,  BaKyyMHBIM  JHON,  TEPMHUCTOPHl U (POTOPE3UCTOPHI,
MTOJIYITPOBOJIHUKOBBIN IHOJ, FaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTUBJICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAJU
MOIIEPEYHOI0 CEYEHUsl U MaTepHraa.

CMmelaHHoe coeIMHEHUE MPOBOJHUKOB.

[IpsiMoe u3MepeHue HNIEeKTPOJABHXKYIIEH cuibl. KopoTkoe 3aMblkaHHME TajJbBaHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AYXa.

OaHOCTOPOHHSSI TPOBOUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue 3neKTpoABIKYIIEH CHUIIbl HCTOUYHUKA TOKA U €r0 BHYTPEHHETO COITPOTUBIICHMS.

Habnronenue snexrpoinsa.

MexnpeamerHbie CBA3U

N3yuenne kypca ¢usuku O6a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS € Y4ETOM
coJiepKaTeIbHbIX MEXIPEAMETHBIX CBsI3€ell ¢ KypcaMi MaTeMaTHKH, OMOJIOTUHU, XUMHH, reorpaduu
U TEXHOJIOTHUH.



Mescnpeomemnvie nowsamusi, CBS3aHHBIE C HM3YYCHHEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHWE, HAYYHBIH (akT, rumnore3a, (Qu3mueckas BeTUYMHA, 3aKOH, TEOpus, HaOIIOACHHE,
HKCIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: penieHHE CUCTEMbl ypaBHEHUH, MTUHEWHAs (QyHKIMS, napaboia, runepOora,
uX TpaduKu U CBONCTBA, TPUTOHOMETPUUYECKUE (YHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M MX INPOCKIMH HAa OCH KOOPIHMHAT,
CII0KEHHE BEKTOPOB.

Buonoeusn: mMexanmdeckoe IBW)KEHHE B KMBOHM mpupoae, auddysus, ocMoc, TemooOMeH
KHUBBIX OPTaHWU3MOB (BHUBI TEIUIONEPENau, TEIJIOBOE PaBHOBECHE), DJICKTPUYECKUE SBIICHUS B
YKUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHHE AaTOMOB M MOJIEKYJ, MOJb BELIECTBa,
MOJISIpHAsI Macca, TeIUIOBbIE CBOWCTBA TBEPABIX TEIN, KUAKOCTEH U Ta30B, DIIEKTPUUYECKHE CBOWCTBA
METaJUIOB, SIEKTPOIUTHYECKAS UCCOIMALINS, TAIbBAHUKA.

l'eoepagpus: BIaxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHe IBWKEHUH C HCIOJIH30BAaHHEM MEXaHM3MOB, y4ET TPEHHUS B
TEXHHUKE, TOIIUIHUKNA, WCIOJIh30BaHUE 3aKOHA COXPAHCHHS HWMITYyJIbca B TEXHUKE (pakera,
BOJIOMET W JIpyTHe), IBUTATEIh BHYTPEHHETO CTOPAaHHMs, ITapoBasi TypOWHA, OBITOBOM XOJIOIMIBHUK,
KOH/IMIIMOHEP, TEXHOJIOTUH TOJTyYeHUSI COBPEMEHHBIX MaTEepPHajoB, B TOM YHCJIE HAHOMATEPHAJIOB,
W HAHOTEXHOJIOTHH, ODJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KCEPOKC,
CTPYWHBIH TNPUHTEP, JJICKTPOHArpeBaTeIbHBIE MPHOOPHI, 3JIEKTPOOCBETUTEIBHBIC TMPHUOOPHI,
raJibBaHWKa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOTO mpenMera «Ddus3ukay Ha yYpOBHE CpemHero ooOmero o0pa3oBaHUS
(6a30BBIi ypOBEHB) JOJDKHO 00ECTICUNUTD TOCTHKEHHUE CICAYIONUX JIMYHOCTHBIX, METAIPEIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOR.

JJUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJabTaThl OCBOEHHUs ydeOHOro mnpeamera «Du3nkay TODKHBI OTpa)KaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIINEH JIMYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTAIIN/, TTO3UTUBHBIX BHYTPEHHUX YOCKIECHUH,
COOTBETCTBYIOIIUX TPATUIIUOHHBIM LIEHHOCTSM POCCHICKOTO 0OIIECTBa, PACIIMPEHNE KU3HEHHOTO
OIIbITA W OIBbITA JEATEIbHOCTH B MPOIECCE pealu3allii OCHOBHBIX HAIPaBJICHUH BOCHUTATEIbHOU
JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON  mMo3ulMKM  oOydyaromierocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO 4JIEeHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPAAUIMOHHBIX OOIIEUYETOBEUECKUX TYMAHHUCTHUECKUX U JEMOKPAaTHYECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpecax TpakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OPraHU3alluu;

YMEHHE B3aUMO/ICHCTBOBATh C COIIMATbHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKITUSIMU
M Ha3HA4YCHUEM;

TOTOBHOCTh K TYMAaHUTApPHOU U BOJOHTEPCKON JEATEIbHOCTH;

2) IaTPHOTHYECKOTO BOCIIUTAHUSI:



c(OPMHUPOBAHHOCTH POCCUHCKOM I'PpakTaHCKON UICHTHYHOCTH, ATPUOTU3MA,;

LIEHHOCTHOE OTHOILIEHUE K FOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM POCCUMCKUX YUEHBIX
B 00J1aCTH (PM3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OLIEHMBATH CUTYAIMIO W NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICH HA
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM UHUCJIE B JEATEIILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3cTeTH4eCKOro BOCIIMTAHNS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIIOYAs ICTETUKY HAy4YHOT'O TBOPUYECTBA, IPUCYILIErO
¢bu3nveckoit Hayke;

5) Tpy/Z10BOT0 BOCTIUTAHUS:

MHTEPEC K pa3INdHbIM cpepam npodecCHOHATbHON AESITEbHOCTH, B TOM YHUCIIE€ CBA3aHHBIM C
¢u3MKOM M TEXHUKOH, YMEHHME COBepllaThb OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccun u
pealn30BbIBATHE COOCTBEHHBIE KU3HEHHbBIE TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O W camMoOOpa3oBaHMUIO B 00JiacTh (DU3UKHU Ha
MPOTSHKEHUU BCEH )KU3HU;

6) 3K0JI0rHYecKOro BOCUTAHMS:

c(OPMUPOBAHHOCTh  JKOJOTMYECKOM KYJIbTYpPhl, OCO3HAaHHE TIJO0AJBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIEM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JEMCTBUI B OKPYKAIOIIEH cpelie Ha OCHOBE 3HAHUS LieNen
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA,

paciiupeHue ombITa IeSTEIbHOCTH HKOJIOTUYECKON HANPABIEHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHUH N0 PU3MKeE;

7) HEHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bM3UYEeCKO HAYKH;

OCO3HAHHE ILIEHHOCTH HAyYHOH JESTENIbHOCTH, TOTOBHOCTh B MpOLIECCe M3YyueHUs (PU3UKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JeSITeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Bba3oBble Jornueckue 1eMcTBUA:
CaMOCTOSITENIBHO  (POPMYIMPOBAaTh M aKTyallM3UpOBaTh MpodiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONpEeNeNATh UEIH AEATEeIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX JOCTHXKECHMUS;
BBISIBIISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PHU3NYECKUX SBICHUSIX;
pa3pabaTeiBaTh IJIAaH PEHICHHs MPOOIEeMbl C YUETOM aHalM3a UMEIOIIUXCS MaTepHAbHBIX U
HEMAaTepHUaJIbHBIX PECYPCOB;
BHOCUTHh KOPPEKTHBBI B JI€ATE€IbHOCTh, OIIEHUBATh COOTBETCTBHE pE3YyJIbTAaTOB LEISM,
OLIEHUBATh PUCKHU MOCJIEACTBUH IE€ATEIbHOCTH;
KOOPJIMHUPOBATh U BBIMOJHITH pPabOTy B YCIOBHSIX pEANIbHOrO, BUPTYyaJbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.
ba3zoBble uccienoBare/bcKue 1eHCTBUA:



BIIQJICTh HAYYHOW TEPMHUHOJIOTHEW, KIIOYECBHIMU TOHSATHUSMU M METOJAaMU (PHU3NYECKOU
HayKH;

BJIaJIETh HABBIKAMHM Y4€OHO-HCCIEAOBATEIBCKOM M MPOEKTHOM MACSITENBHOCTH B 00JIaCTH
(U3HKH, CTIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METOJIOB pPEUICHHS 3aaa4
(U3HUYECKOTO COJIEpIKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOI0B TIO3HAHMSI,

BJIQJIETh BHUJAMH JIEATEILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro HWHTEpIpEeTalluH,
MPeoOPa30BAHMIO M MPUMEHCHHIO B Pa3IMYHBIX YYCOHBIX CHTYAIUSAX, B TOM YHCJIE MPU CO3JIaHUU
Y4eOHBIX MPOEKTOB B 00IACTH (DU3UKH;

BBISBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIU3UPOBATh 3a/1a4y, BBIIBUTATH TUIIOTE3Y
e€ pelIeHus, HaXOIUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX YTBEPKJIEHUH, 3aaBaTh MapaMeTphl
Y KPUTEPHUU PEIICHHUS;

aHAIM3UPOBATH TOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4d Pe3ybTaThl, KPUTUUYECKUA OLICHHBATH
WX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYITUPOBATH COOCTBEHHBIE 33/1aud B 00pa30BATEIbHON JEATEIHLHOCTH, B TOM
YHUCJIe MPU U3YYCHUU (DU3UKH,

JaBaTh OIEHKY HOBBIM CUTYaIlMsM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUSI 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTaTh HOBBIE HJICH, TIPEJIaraTh OpUTHHAIBHBIC TTOAXOAbI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOIINE ATbTEPHATUBHBIC PEIICHHUSI.

Patora ¢ undopmanmeii:

BIIQJIETh HABBIKAMU TIOJNy4eHUs WHOOpMaAIuu (PU3NUECKOTO COACPKAHUS U3 HCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSTENIBHO OCYIIECTBJIATH TIOWUCK, AaHalu3, CHUCTEMaTU3alUI0 U
MHTEpPIpeTAN0 HHPOPMAINH Pa3INYHbIX BUJOB U (OPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(OPMALINH;

MCIO0JIb30BaTh CPe/ICTBa MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pElIeHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHM3allMOHHBIX 3aJad C COOJoJeHNEeM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpEeKeHMs, MPAaBOBBIX M ATHYECKHUX
HOPM, HOPM MH(POPMAIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJEPIKAHUS B PA3IMUHBIX opMarax ¢ ydéTOM Ha3HAUCHUS
uHdopMallUd U IIeJIeBOM ayAUTOpPUM, BbIOMpas ONTUMaNbHYIO (GOpMYy TMpEACTaBICHUS U
BHU3yaIH3aI1H.

KoMmyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU NESATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMDIUKTHBIX CUTYaIlUi U CMAT4aTh KOH(INKTHI,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCNOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 HHIUBUAYAIbHON paOOTHI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOIIMX HMHTEPECOB U
BO3MOJKHOCTEH KaXKJ0T0 YWiCHA KOJIEKTHUBA;

MIPUHUMATh L€ COBMECTHOU JEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS
o €€ JOCTWKEHUIO: COCTaBJIATh IUIAH JCMCTBHUM, paclIpelNeisaTb pPOJIM € YY4ETOM MHEHUH
YYaCTHUKOB, OOCYK/IaTh Pe3yabTaThl COBMECTHOU PabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIA/a U KaXJIOTO YYaCTHHKA KOMaH/bI B OOIIUNA pe3ylnbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HJEH C MO3ULUHUM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;



OCYILECTBJIATh NMTO3UTUBHOE CTPATETMUYECKOE NTOBEACHUE B PAIIMYHBIX CUTYALUAX, IPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepPcaIbHbIE YUeOHbIE 1eliCTBUA
Camoopranmn3anus:

CaMOCTOSITEJIBHO OCYLIECTBIISITh I103HABATEJbHYIO JI€ATENbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMMH, BBISIBIISITH ITPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELIEHMs] pacu€THBIX M KAuEeCTBEHHBIX 3aJay, IUIaH
BBIIIOJIHEHUSI  MPAKTUYECKOM paboThl € y4€TOM HMEIOIIMXCS  PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JaBaTh OIEHKY HOBBIM CUTYaIIUSIM;

pactIupsITh paMK1 y4eOHOTO TIPEeIMETa Ha OCHOBE JIMUYHBIX MPEANOYTECHUN;

JIeNaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuienue;

OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

CIO0COOCTBOBATH (POPMHUPOBAHUIO U TMPOSIBIICHUIO SPYAUIMHU B 00JaCTH (U3UKH, MOCTOSHHO
TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTE/VIEKT:

JaBaTh OIICHKY HOBBIM CHUTYalUsiM, BHOCHTH KOPPEKTHUBBI B JEATEIHLHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaIETh HAaBBIKAMHU MO3HABATEIbHON pe(reKCHU KaK OCO3HAHMSI COBEPIIAEMBIX ACUCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIO0JIb30BaTh MPUEMBI peIeKCHU ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATHh PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHUS 10 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MIPU aHAIU3€E PE3yIbTaTOB ACSITEIbHOCTH;

MIPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

B npouecce noctuxkeHHsi TMUYHOCTHBIX PE3YJIbTaTOB OCBOCHMS MPOTpaMMbl N0 (GU3MKE AJIs
YpOBHS CpeaHero ooiero o0pazoBaHus y OOyYaroIIMXCS COBEPILIEHCTBYETCS 3MOLMOHAIbHBIN
UHTEJUIEKT, Ipenoaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAHU$, BKIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BU/JICTh HANpPaBIICHUS pPa3BUTHsI COOCTBEHHOI SMOLIMOHAIBHOMN Cepbl, ObITh YBEpEHHBIM B ceO€;

CaMOPETyJIMPOBAHUS, BKIKOYAKOUIEIO CAMOKOHTPOJb, YMEHHE NPUHUMAaTh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, COCOOHOCTh AaJaNTUPOBATHCA K SMOIMOHATBHBIM U3MEHEHUSIM U MPOSBIATH
TUOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHMBALIMM, BKJIIOYAIOUIEH CTPEMJIEHUE K JOCTHKEHUIO ILEeJIW U YCHEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JEHCTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSHHUE JpPYTHUX,
YUUTBIBATh €TO MPHU OCYIIECTBICHUH OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKUBAHUIO;

COIIMANIFHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JAPYTrUMHU
JOJIbMU, 3200 TUTHCS, IPOSBIATH HHTEPEC U pa3pemiath KOHQIUKTHL

NPEJMETHBIE PE3YJIbTATbBI
K xoniy oOyuenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:



JEMOHCTPUPOBATh Ha MPUMEpAX pPOJb W MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJIOTHM, B IIPAKTUYECKOMN
JIeATSIIFHOCTH JIIOJICH;

YUUTBIBATh TPAHUIIBI IPUMEHEHUSI W3YUYEHHBIX (U3MUECKUX MOJICNICH: MaTepralibHas TOYKA,
WHEpIHalibHAsl cUCTeMa OTcu€Ta, abCONOTHO TBEPIOE TENO, MACATbHBIA ra3, MOACIU CTPOCHUS
ra3oB, JKUJIKOCTCH W TBEPMABIX TEJI, TOUCHHBIN SJCKTPUUCCKUN 3aps]] MPU PEIICHUN (PUINISCKUX
3a/1ay;

pacrno3HaBaTh (DU3MUYECKUE SBJICHUS (MPOIECChI) W OOBSCHATh MX Ha OCHOBE 3aKOHOB
MEXaHUKHU, MOJICKYJISPHO-KUHETUYECKOW TEOPUM CTPOCHHUS BEIIECTBA W  DJIEKTPOJAMHAMHUKHU:
PaBHOMEpPHOE ¥ PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBMKEHUE, CBOOO IHOE TIAZICHUE TeJl, IBUKEHUE
10 OKPYXHOCTH, WHEPIWs, B3auMoaercTBue e, auddysus, OpoyHOBCKOE JBIKEHUE, CTPOCHUE
KUJKOCTEH U TBEPIBIX TEJ, MU3MEHEHHE 00bEMa TeN MpHU HarpeBaHWM (OXJIAKIEHWHU), TEIJIOBOE
paBHOBecHE, HCHApeHHe, KOHJICHCAIUs, IUIABJICHHE, KPUCTAIUIM3AIUS, KUIEHUE, BIIAXKHOCTh
BO3/IyXa, TMOBBINIEHUE JABJICHHUS Ta3a MPHU €ro HarpeBaHWU B 3aKPHITOM COCYJE, CBSI3b MEXIY
rapamMeTpamMu COCTOSIHHS ra3a B H30TPOIIecCax, dJICKTPU3AIIMS TeJl, B3aUMOICUCTBUE 3aPsIOB;

OTIMCHIBATh MEXaHUUECKOE JIBIIKCHUE, UCTIONB3Ys (PU3HMUECKUE BETMYUHBI: KOOPJIUHATA, MYTh,
nepeMeIeHne, CKOpocTb, YCKOPEHHe, Macca Tela, CHila, UMITYJIbC Tejla, KHHETHYEeCKas dHEPTHs,
MOTEHIIMAJIbHAs DHEPIrus, MeXaHWdeckas paboTa, MeXaHW4YecKas MOIIHOCTh; MPHU OMHUCAHUU
MPaBUIILHO TPAKTOBATh (PU3UUYECKUIA CMBICIT UCIIOJIB3YEMBIX BEIMYWH, UX 0003HAYCHUS U €IMHHUIIBI,
Hax0JIUTh (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (DU3NUECKYIO BEIMUUHY C APYTUMH BETUYMHAMU;

OTNUCHIBATh HM3YYCHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBICHUS, WCIOJIB3YS
(u3UYecCKne BEJNWYMHBL: [IaBJIEHWE Tasza, TeMIeparypa, CpeaHss KWHETUYECKas DHEPTUs
Xa0THYECKOTO JIBIJKEHUS MOJIEKYN, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYN, KOJMYECTBO
TEIUIOThI, BHYTPEHHSISI SHeprusi, pabora rasza, ko3(Q(UIMEHT MOJIE3HOTO ACHCTBUS TEIIOBOTO
JIBUTATENIS; IPU OMMCAHUN MTPABUIIBHO TPAKTOBATh (PUIUUYECKHUIM CMBICI UCIOJIb3YEMbIX BEJIMYMH, UX
0003HaYEeHHS] U €IMHUIIbI, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (U3NYECKYIO BEIHUUHY C
JIPYTMMHU BEJTMYMHAM;

ONHCHIBATh H3YYEHHBIE JJIEKTPUUYECKHE CBOICTBA BEIIECTBA M JJIEKTPUUYECKHE SBICHUS
(mporiecchbl), UCHOJNB3YS (PU3UYECKHE BEITUYMHBI: DJIEKTPUUECKUN 3apsif, SJIEKTPUUYECKOE IOJIe,
HaNpsLKEHHOCTD MOJISA, MOTEHIMAI, PAa3HOCTh MOTEHIIMAIOB; IPU ONKMCAHUU MPABUIBHO TPAKTOBATh
(buznyecKuil CMBICT MCIIOIb3YyEMbIX BEIHUYMH, UX 0003HAYEHUS U €IWHULIBI; YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMU BEIHMUNHAMU;

aHAJIM3UPOBATh (PU3MYECKHE NPOLECChl M SBICHUS, HCIOJB3Yysd (U3NYECKUE 3aKOHBI H
MPUHIUIIBLI: 3aKOH BcemupHoro Tsrotenus, |, |l m Il 3akonsl HproTOHa, 3aKOH COXpaHEHHS
MEXaHUYECKON PHEpPruM, 3aKOH COXpPAHEHHs] UMIYJIbCa, MPUHLHUI CYNEPHO3ULIUU CUJ, TPUHIUI
paBHOMpPABUS HWHEPIMAIBHBIX CHUCTEM OTCU&Ta, MOJEKYISIPHO-KMHETHUUYECKYI0 TEOPHIO CTPOCHHS
BEII[ECTBA, I'a30BbIC 3aKOHBI, CBS3b CPEIHEH KHHETUUECKOM IHEPIUH TEIJIOBOTO JBMKEHHS MOJICKYJIT
¢ a0COJIFOTHOM TeMIepaTypoid, MepBbIN 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHUS ANEKTPUIECKOTO
3apsiga, 3akoH KymoHa, mpu 3TOM pasnuyarh CIOBECHYIO (QOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIpaKEHHUE U YCIOBHS (TpaHUIlbl, 0071acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMUIBI JEHCTBUS MalIWH, MPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pasnuyaTth yCIOBHS X O€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEIOBaHUIO (DU3MYECKUX SIBICHUN W TPOIIECCOB C
WCIOJIb30BaHMEM TPAMBIX U KOCBEHHBIX M3MEpEHHil, MpH 3ToM (hopMynupoBaTh mpodiemy/3agaqy
U TUIOTE3y Y4eOHOTO JKCIEepUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEATIOKEHHOTO 000PYHAOBaHUSA,
MIPOBOJUTH OMBIT U (POPMYTHUPOBATH BHIBOJIBI;



OCYIICCTBJIATDL IMPAMBIC 1 KOCBCHHBIC U3MCPCHUSA (1)1/13I/I‘ICCKI/IX BCJIMYHH, IPpHU 3TOM BBIGI/IpaTb
ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA W HCIIOJIb30BATbh HM3BCCTHBIC MCTOAbI OLICHKU HOFpeHlHOCTeﬁ
U3MEPEHUN;

HCCIICA0BAaTb 3aBUCUMOCTH MCKAY (I)I/I3I/I‘-IGCKI/IMI/I BCIIMYMHAMU C HCIIOJIB30BAHUECM IIPAMBIX
M3MEpPEHUH, TPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATh pE3yJbTATHl IOJIY4YECHHOU
3aBUCHUMOCTHU (1)I/ISI/I‘ICCKI/IX BCJINYHH B BUIC Ta6JII/III n I‘pa(i)I/IKOB, ACJIaTh BBIBOABI IO PE3YyJIbTaTaM
UCCIIEIOBAHUS;

coOmoare mpaBuWia 0€30mMacHOro Tpylda NpPH TPOBEICHHHM HCCIEJOBAaHUN B paMKax
y4eOHOTO  JKCIIEPHMEHTa, Yy4eOHO-HCCIEOBATENbCKOH ¥ MPOEKTHOW  JEATEIIBHOCTH  C
WCIIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOPHOTO 000PYIOBAHUS;

pemaTh pacy€THBIC 3a/1a4U C SIBHO 3aJJaHHON (DPM3NYECKON MOJIENBIO, UCIOB3Ys (PU3HUECcKue
3aKOHBI W TPHUHIOMUIIBI, HAa OCHOBC aHalin3a YCJIOBUA 3aJadn BI)I6I/IpaTB (1)I/ISI/I'-I€CKyIO MOACIb,
BBIACIATh (PU3MUECKHE BEJIWYUHBI U (POPMYyNbl, HEOOXOAUMbIE Uil €€ pelIeHHs, MPOBOIUTH
paCLIéTI)I 1 OICHUBATH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAYCHU A (1)I/I3I/I‘-I€CKOI\/II BCIIMYUHDBI,

peiiatb Ka4CCTBCHHBIC 3aJadyu: BBICTPAWBATL JIOTHYCCKHU HCIPOTHBOPCUYMBYIO LCIIOYKY
pacCy>XJIEHUM ¢ OMOPOM HA M3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCII0JIB30BaTh NpHU PEHICHUU y‘Ie6HI)IX 3a1a4 COBPEMCHHBIC I/IH(l)OpMaHI/IOHHBIe TEXHOJIOTUHU
JUIs TIOMCKA, CTPYKTYpUPOBAHMS, HMHTEPHpPETAllMd M NPEJICTaBICHUS Yy4eOHOH U Hay4dHO-
MOMYJISIPHON MH(pOpPMAIUH, MOTYYEHHON U3 Pa3iIMyHbIX UCTOYHUKOB, KPUTHUECKU aHAIU3UPOBAThH
MOJIy4aeMyto HHPOPMaIHUIO;

MPUBOJIUTH MPUMEPHI BKJIaJJa POCCUUCKUX U 3apyOekKHBIX YUYEHBIX-(DU3HKOB B PA3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

UCIOJb30BATh TEOPETHUECKUE 3HAHUSA N0 (PU3MKE B MOBCEIHEBHON >KU3HU ISl 00ECIeUeHMsI
0€30I1aCHOCTH IpU OOpalleHuu ¢ MpUOOpaMHM M TEXHUYECKUMHU YCTPOMCTBAMU, Ul COXPaHEHMS
3JI0pOBbsI U COOJIIOJIEHHS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH Cpeie;
paloTaTh B IpyMIe C BHITOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, INIAHUPOBATH PaOOTY TPYIIIHI,
palMOHAIIBHO PACHIPEEIIATh 00SI3aHHOCTH U IJIAHUPOBATh JEATENILHOCTh B HECTAHIAPTHBIX
CUTYaLlUsIX, aI€KBaTHO OLICHUBATh BKJIA] KQKJ0TO U3 Y4aCTHUKOB IPYIIIIbI B pEILICHUE
paccMaTpuBaeMoi poOIEMBbI.
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KanenaapHo-teMmaTnyeckoe IiiaHupoBaHue ypokoB ¢pusuku no ¢pusuke B 10 kiaacce Ha 2024-2025 yyeduslii roa.

Ne Tema ypoxka koi-Bo | Jlara
ypoka 4acoB | IO IUIaHy | 1O
dakTy
Paznen 1. ®DU3UKA U METO/IbI HAYUYHOTI'O ITIO3HAHMUSI (2 yaca)
1/1 ®du3uka — Hayka o npupoje. Hayunsle MeTo1pl TO3HAHKS
OKPYKaroLEero MUpa Beenenue ctp 5-7
2/2 Ponb u mecTo ¢usuku B GopMHUPOBaHUM COBPEMEHHON HAYYHOUN KapTHUHBI
MHpa, B IPAKTHUYECKON JeSITEIbHOCTHU JII0/IeH Beenenne ctp 8-10
Paznen 2. MEXAHUKA. 2.1. Kunematuka (S yacoB)
3\3 Mexanndeckoe nBmkeHue. OTHOCUTEIFHOCTh MEXaHUIECKOTO JIBHYKEHUSI.
[lepemenienue, CKOPOCTh, YCKOPEHHE 81-3 tecr Ha c1p. 14.,19
4/4 PaBHOMEpHOE NPAMOJIMHENHOE BHKEHUE §4.5 Tect Ha cTp. 23
5/5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE JBMYKEHUE §9,10 TecT Ha c1p. 41
6/6 CBo0OoJTHOE TTajicHre. Y CKOpeHre CBOOOTHOTO TMaJICHUS §13,14,3ama41-3 Ha cTp 54
77 Kpuonuneiinoe npuxeHue. [[BrkeHne MaTtepruaibHOM TOYKH 1O
OKPY)KHOCTH 815-17 tect Ha cTp. 61
2.2/lunamuka (7 yacos)
8/1 [Tpunnun otHOCHTENbHOCTH ["anuies. iHepuraibHbIe CHCTEMBI OTCUETA. 819,20
[TepBriit 3akoH HproTOHA
9/2 Macca Tena. Cuna. [Ipunnun cynepno3unuu cui. Bropou 3akon HeroToHa 821-22,tect Ha cTp. 79
JUIS. MaTepHAIbHOW TOUKHU
10/3 Tperuu 3akoH HproTOHA AJ1s1 MaTEpUATIbHBIX TOUEK §24,10ATOTOBUTHCS K 3a4YETY
11/4 3akoH BcemupHOTO TsaroTeHus. Cuna Tsokectd. [lepBas kocMudeckas 827-28,31,rect Ha cTp. 95
CKOPOCTh
12/5 Cuna ynpyroctu. 3akoH I'yka. Bec tena 833-34,tect Ha cTp109
13/6 Cuna tpenus. Koadpduuuent tpenuns. Cuna conpoTHBICHUS IPHU IBUKECHUH §36,Tect HacTp 117
TeJa B )KUJIKOCTH UJTU rase
14/7 [TocrymarensHOE M BpanaTeIbHOE IBMYKEHHE a0COIOTHO TBEPIOTO Tea. §37,3amava 2.C1,C2.
MowmenT cuisl. [lnedo cuiel. YciioBus paBHOBECHS TBEPAOTO TENA
2,3 3akoHbl coxpaHeHus B MexaHuKe (7 yacoB) §38;39,3anam 1-2 Ha cTp 129
15/1 NMiynec MaTepuanbHOW TOUKH, CUCTEMBI MaTEpUANIBHBIX TOUEK. VIMITybC 840-42, rect Ha cTp. 134
CWJIBL. 3aKOH COXpaHEHUS UMNYNbca. PeakTUBHOE ABMKCHHE




16/2 Paborta n MomHocTh cuibl. KuneTnueckass SHeprus MaTepHaaibHONW TOYKH. 843, 44
Teopema 00 H3MEHEHHH KHHETUYECKOM SHEPTH
17/3 IloTenumnanbHas SHEPIHUsl. IloTenumanpHas SHEPTrUs YIPYro §45.tect Ha cTp 148
nepOPMUPOBAHHOW TIPYKHUHBL. [loTeHIMabHAs JHEprus Tela BOIU3U
TTOBEPXHOCTH 3eMITU
18/4 [ToTeHIManbHBIC U HETIOTEHITUAIBHBIC CHITBI. CBSI3b paOOTHI TPEHUPOBOYHBIC  3aJaHUA IS
HETMOTEHIIUATIBHBIX CHJI C I3MEHEHHEM MEXaHUYECKOUW SHEPTHH CUCTEMbI MOJATOTOBKA K KOHTPOJIBHOU
TeJl. 3aKOH COXPAHECHHSI MEXaHUYECKOU YHEPTUHU
19/5 JlaGopatopnas pabora Nel «MccnenoBanne cBSI3u pabOTHI CHITBI C TpeHupoBOYHBIE BapUaHTHI
M3MEHEHNEM MEXaHUYECKOMN PHEPTUH Tejla Ha PUMEPE PACTHKEHUS KOHTPOJIBHOM
PE3MHOBOIO JKI'yTa» € UCHOJIb30BaHHEM o0opyoBaHus «Touka pocTay.
20/6 Pemenue 3a1a4y Ha 3aKOHBI COXpAaHEHUS! UMITYJIbCA U SHEPTHH. MOBTOPEHUE MAaTEpUaJOB TJIABY
110 TUIaHy Ha cTp 154
2117 Kontponbras padota no teme «Kunemaruka. JlnHamuka. 3aKOHBI
coxpaHeHus B MexaHuke»Ne 1
Pazgen 3. MOJIEKYJIAAPHASA ®U3NKA 1 TEPMOJIAMHAMUKA (24 gaca ) 3.1. OCHOBBI MOJIEKYJIIPHO -KUHETUYECKON TEOPUU
22/1 OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-KHUHETHYECKON TEOPHUH. §53 (1 gactp),55
bpoynoBckoe apmxenue. Juddy3us
23/2 XapakTep ABHKEHUS U B3aUMOJACHCTBHUS YaCTHI] BemecTBa. Moienu 856
CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPIBIX Tell
2413 Macca monekyn. KonnuectBo BemiectBa. [loctosinaas ABoraapo %gi(z HaCTE).,573anauml -5 na cTp.
25/4 TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp §57 ,3amauu 1-4 na ctp 194
Henscus
26/5 Wneansheiii ra3 B MKT. OcHoBHOe ypaBHeHue MKT 859,60
2716 AGcomoTHas TeMIepaTypa Kak Mepa cpeiHell KWHeTUYECKOW SHEPTUI §63.TecT Ha cTp 231
JBUKEHHS MOJIEKYJ. YpaBHeHue MeneneeBa-Knaneiipona
2817 § 65; 66 noroputs, C1,C3 Ha cTp
3akoH JlanbToHa. ['a30BbIe 3aKOHBI 220
29/8 JIaGopatopHas pabota Ne2 «MccrnenoBanue 3aBUCHMOCTH MEXKIY TECT Ha cTp 224
rapamMeTpamu COCTOSIHHS pa3peKeHHOTO ra3a» C UCIOJIb30BaHUEM
obopynoBanus «Touka pocTay.
30/9 M3onporieccrl B HI€IBHOM ra3e U UX rpaguueckoe npecTaBiIeHne § 67 3agaun 2,3 Ha cp 223,




TEPMOJNHAMMKA(15 gyacoB)

31/1 BHyTpeHHsIs SHEpTusi TEPMOAMHAMUYICCKON CUCTEMBI U CIIOCOOBI €€’ 88 72-74 3amaum Ha cTp 242
n3MeHeHus. KonmuecTBo TerioTel U pabota. BHyTpeHHSsIs SHEPT s
0JIHOATOMHOTO HJICATBHOTO Ta3a
32/2 Buel Tennonepenaun 110 MaTeprajiaM JIEKIINH
33/3 VY aenpHas TETUIOEMKOCTH BeliecTBa. KoJM4ecTBO TEIUIOTH IpH § 75 3amaum Ne 4-6 (ctp255
Terionepenaye. AnuabaTHeIi npoiece
34/4 [TepBbIii 3aKOH TEPMOJMHAMUKH U €T0 IPUMEHEHHE K H30TIpoIieccaM § 78,79 tect Ha cTp. 259
35/5 HeobOpaTrmocTs IpoIieccoB B MpHpoae. BTopoii 3aK0H TepMOIMHAMUKA 881
36/6 [Mpunnun nevictust u KI1 TerioBoit MmammHb § 82,tect Ha cTp. 273
3717 I{ukn Kapno u ero KI1J] § 82 (2gactp) 3amava 3 Ha cTp 275
38/8 DKOJIOTHYECKHE TIPOOIEMBI TeTUIODHEPTETHKH MIPOEKTHI IO TeMaM Ha ctp 275
39/9 [TapooOpazoBanue u KOHAeHcaws. VicnapeHne u KumeHne COCTaBUTh TAOIHUITY POPMYIT
40/10 AOCOTIOTHAS M OTHOCHUTEIbHAS BJIIAXKHOCTH BO3yXa. HachIeHHbIH map 8§ 68.69,70
41/11 TBépnoe teno. Kpucramnmaeckue u amop@Hbie Tena. AHH30TPOIHS 872
CBOMCTB KpHCTaLIOB. Kuakue kpuctaiiabl. COBpeMEHHbIE MaTEpUAIIbI
42/12 [TnaBnenue u KpucTauM3anus. Y AeIbHas TEIUIOTa TUTaBICHUS. 10 MaTepHaliaM JICKIIUH
CyO6mumariust
43/13 VYpaBHeHUe TEIJIOBOro OanaHca § 77 3amaun3,4 Ha cTp 255
44/14 O6o06matromuii ypok «MostekymsipHast pusuka. OCHOBBI TEPMOIUHAMHUKI)Y WHJMBHUIyJIbHBIC 3aHATHUS
45/15 KontponbHas padoTa no teme «Mosekymspaas ¢puzuka. OCHOBBI MMOBTOPHUTH MaTEpHAJIbI IJ1aBbl 13 10
TEPMOIMHAMHUKIY
Pa3nen 4. DJIEKTPO/IMHAMMKA 4.1 JnexrpocraTnka (9 4yacon)
46/1 DnekTpu3aius Tei. JINEKTPUIEeCKUH 3apsal. J(Ba BUAA 3JEKTPUUECKUX § 84 Tect Ha cTp281
3apsA0B 3aKOH COXPaHEHHS SJIEKTPUUECKOTO 3apsia
4712 B3aumoeuncreue 3apsoB. 3akoH KynoHa. ToueuHbIN 3JIEKTPUUECKUI § 85 Tect Ha cTp 285
3apsin
48/3 Pemenue 3aay Ha 3akon Kynona § 86 ,3amaum 1-3 Ha cTp 289
49/4 Hanpspoxeénnocts anekrpuyeckoro nosist. [puHuun cynepno3unuu § 89 ,rect Ha c1p 297
JNEKTPUYECKUX NoJIeU. JIMHNM HanpsKEHHOCTH
50/5 [IpoBOAHUKHY U AUDIIEKTPUKH B HIEKTPOCTATUYECKOM IIOJIE. § 92 Tect Ha cTp 307
JlusnexTpuueckas MpOHUIIAEMOCTh
51/6 PaGora cun snekrpocrarnueckoro nojs. [lorenmnuan. Paznoctsb 893,94




IIOTCHIIMAJIOB

5217 OnexrpoeéMkocTs. KoHnencatop §97 3anaua Nelna ctp 329
51/8 JlaboparopHas padota Ne3 "M3mepenue 3MeKTpOEMKOCTH KOHIeHCaTopa" ¢ 3amava 23 Ha cTp. 319
MCIOJIb30BaHNEM 000pynoBanus «Todka pocTay.
54/9 [IpuHuun neficTBUS U MPUMEHEHHUE KOHJIEHCATOPOB, KOMUPOBAIBLHOTO § 98,99,3amaum Ha ctp. 329
ammapara, CTpYHHOT0 IpuHTepa. DIEKTPOCTaTHIECKas 3allIHTa.
3a3zeMiIeHHEe AIEKTPOpruOOpOB
4.2 IlocTostHHBII y1eKTpHYeckuii TOK. Toku B pa3inyHbIX cpegax (12
4acoB)
55/1 DNeKTpUYECKUi TOK, YCIOBUS €ro cyliecTBoBaHMs. [10CTOSHHBIN TOK. §100, 101 Tecr Ha ctp 337
Cuna Toka. Hampsixenue. Conporuiienne. 3akon Oma it ygacTka 1enu
56/2 [TocnenoBarensHOE, TAPATUICTHLHOE, CMEIIIAHHOE COSTMHCHUE §102;103 Tect Ha cTp 340
npoBoAHHUKOB. JIaboparopHas pabota Ne4 «M3yueHne cMelaHHOTO
COCIIMHEHUS PE3UCTOPOB)» C UCTIOJIb30BaHuEeM 000pynoBaHus «Touka
pocTay.
5713 PaboTa 1 MOIITHOCTH ANIeKTprUUecKoro Toka. 3akoH Jlxoyns-JIenma §104 Tect Ha cTp 345
58/4 3akon OMa Jy1st IOJTHOM (3aMKHYTO#) 3neKTprudeckoi renu. Kopotkoe §105 3amaum Ha ctp 353
3ambikanue. Jlaboparopuas padora Ne S«M3mepenne D/IC uctounnka Toka
U €ro BHYTPEHHETO COMPOTUBIIEHUS» C UCTIOJIb30BaHHUEM 000PYI0BaHUS
«Touka pocTay.
59/5 DJIEKTPOHHAs MPOBOJIMMOCTb TBEPBIX METAINIOB. 3ABUCUMOCTD §108,109. 3agauu 5-6 Ha cTp
COMPOTHBIICHUSI METAJJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTh
60/6 [ToaynpoBOAHUKH, X COOCTBEHHAS U TPUMECHAS ITPOBOIUMOCTD. 8110,111
CowucTBa p—Nn-niepexosa. [lomynpoBoHUKOBBIE TPHOOPHI
61/7 DIEKTPUYECKUH TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITyYKOB 8112
62/8 DNEeKTPUYECKUH TOK B pACTBOpaX U paciuiaBax 3JI€KTPOJIUTOB. 8113
DNEKTPOIUTHYECKAs JUCCOIUAIUS. DIEKTPOIIN3
63/9 DNEeKTPUYECKUH TOK B razax. CaMoCTOSATEIbHBIM U HECAMOCTOATENbHBIN 8114
pazpsan. Monuus. [1nazma
64/10 DnexTpuyecKkrue TpuOOphl U YCTPOMCTBA U UX MPAKTHUYECKOE IPUMEHEHUE. M0 MaTepHuaiaM JICKIINH
[TpaBuia TexHUKH 0€30MaCHOCTH
65/11 O6006mamui ypok «IIEKTPOTUTHAMUKAY TPEHUPOBOYHBIE 3aJaHUs
66/12 KonTponsHas pabota no teme «nektpocraTuka. [locTossHHbII MOBTOPUTH MaTE€pPHUAIIBI IJ1aB

BHGKTpI/ILIeCKI/Iﬁ TOK. ToKHU B Pa3JINYHBIX Cpeaax»




noBTopeHue (2 yaca)

67/13

PesepBHeiit ypok. KonTponbHast paboTa o Teme « DIeKTPOIHHAMHIKA)

68/14

PesepBHblil ypok. O6o0maromuii ypok no temam 10 kitacca




