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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 mporpammel, mpenctaBieHabix B DPI'OC COO, a Takke ¢ y4érom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanne mporpaMMbel 1O (pU3HMKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusaM ®I'OC COO Kk miIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METaNpeAMETHBIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbBIE 1I€M U3ydyeHUs (U3UKH Ha YPOBHE CpEJHEro oluiero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [UTaHUpYEMbI€ Pe3yJbTaThl OCBOCHHS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM 4YHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e coJiepkaHue yueOHoro npeamera «Ou3uka» 1o rojgaM o00ydeHus.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xumueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUN OIpeleNsieT XapakTep U pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HAYYHBIM METO/ MO3HAHUS IIPY BBITIOJHEHUH UMHU Y4eOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JOTMUECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kypce sBnsiercss (opMmupoBaHHE MPEACTaBICHHH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU MPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs IOCPEJICTBOM BBEIEHHUS JJIEMEHTOB COJEp KaHUs,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE cpenHero oOmiero oOpa3oBaHuUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTATBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB H
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH 06p330BaT€J'IBHOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX THIIOTE3.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK U MHTETpUpys 3HAHUS W3 Pa3HbIX pa3fenoB. J[Jid KaueCTBEHHBIX 3a7a4 PUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOe o0OopynoBaHue (OpMHUpPYeTCs B COOTBETCTBUU C MPUHIUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJb30BAaHUU AHAJIOTOBBIX U HHU(PPOBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e opMHpOBaHHE HMHTEpeca U CTPEeMJICHHS OOydYalolmMXCsl K HaydHOMY H3YyUYEHHIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEACTABIEHUH O HAYYHOM MeToJe To3HaHus U  (opmupoBaHHe
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



¢ GopMHpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK Pe3yabTaTa M3Y4EHHUS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e GopMHpOBaHUE YMEHUN OOBSACHATH SIBICHHS C MCHOJB30BAHUEM (DU3UUECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTEeJIbCTB;

¢ GopMHpOBaHNE TPEACTABICHUN O pOJM (U3UKU IS PA3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTiokeHne 3TUX Lenel oOecreynBaeTcss PEeHIeHHEM CIEAYIOIMMX 3a/1ad B IIpoIecce

M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

® IPUOOpPETEHNE CHCTEMBbl 3HAHMKH 00 OOmMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJICKYIISIPHYIO (PU3HKY, IIEKTPOANHAMHUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

e popMHpOBaHWE YMEHHH TPHUMEHATh TEOPETHUYECKHE 3HAaHUSA Ui  OOBSICHEHUS
(U3HYECKUX SBJICHUA B TPHUPOJE W JUIS TPUHATHS TPAKTHUSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

® OCBOCHHE CIIOCOOOB PEIICHHUS PA3IMYHBIX 33/1a4 C SIBHO 33JJaHHOH (PU3UIECKOil MOIeNbIO,
3a1ad, IOAPa3yMEBAIOMIUX CaMOCTOSITEIbHOE CO3MaHue (U3WYECKOH  MoJenH,
aJICKBaTHOM YCJIIOBHUSIM 3a/1a4U;

® IOHUMaHWe (PU3UYCCKHX OCHOB W TPUHITUIIOB JICUCTBUS TEXHUYECCKHX YCTPOHCTB H
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHISI HA OKPYKAIOIIYIO CPELY;

® OBJIQ/ICHUE METOJIAMH CaMOCTOSITENIFHOTO TUTAHUPOBAHHUS W TPOBEACHUS (HU3MIESCKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yibTarTa;

® CO3/IaHUE YCJIOBHUM JUJISi PAa3BUTHS YMEHHH MPOEKTHO-HUCCIIEIOBATEIbCKOM, TBOPUYECKOU
NeSITeIbHOCTH.

Ha wmzydyenue ¢usmku (6a30BbII YpOBEHBb) HAa YpOBHE CpeAHEro oOmiero oOpa3oBaHHS
otBoautcst 170 gacoB: B 10 kmacce — 102 vaca (3 waca B Henemo), B 11 kimacce — 68 gaco (2
yaca B HEJIEIIO).

[Ipennaraemsliii B mporpamme 1o (pusuke rnepeueHs J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBJIIETCS PEKOMEHIOBAHHBIM, YUYMTEIb J€JIaeT BBHIOOp MPOBEACHUS JTabOpaTOPHBIX paboT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYaroMINXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®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. | paHUIIBI MPIMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBUSI.

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

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUYUKH.

Pazjnen 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 KoopauHaT. CIOXKeHHE TepeMEeNeHud u
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.

KpuBonuneiiHoe aBrmxeHnue. JIBKeHNE MaTepUAIbHOM TOUKH MO OKPY>KHOCTH C TTOCTOSTHHOM
10 MOJAYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsT CKOPOCTh. [lepron u yacToTa oOpaiieHus.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnueckre ycTpoHCTBAa M MPAKTUYECKOE NPUMEHEHHUE: CIIMIOMETp, ABUKEHUE CHAPSJIOB,
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 aBrxeHus Tena, OpoIIeHHOTO MO YTIIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

HamnpagneHnue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIEICHUSI 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, OpoIIeHHOr0 TOPHU30OHTAIBHO.

Tema 2. JTunamuxa



IIpunnun otHocutensHocTH [anmwites. IlepBbiii 3akoH HproroHa. MHepuuanbHblE CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpunuun cynepnosunmu cwi. Btopoit 3axkon HerooTona mmns
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /1711 MaTepragbHbIX TOUEK.

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

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

Tpenune. Buapl Tpenus (mokosl, ckoibkeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHUsI CKOJBKEHHUS U cwia TpeHus mnokos. Kospdumment tpenus. Cuiia COMPOTUBICHUS IPH
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHo€ 1 BpamaTreabHOE ABUKEHUE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpauieHus. I1lnedo cuiibl. YcinoBust paBHOBeCHS TBEPIOTO
Tena.

Texnuueckne yCTpOWCTBA M TMPAKTUYECKOE NPUMEHEHWE: TMOIIMIUITHUKN, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIINUX TEJT.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

HeBecomocts. Bec Tena npu yCKOpeHHOM OABbEME U MAJICHHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBeCUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUTOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YIPYTrOCTH, BO3HUKAKOIIMX B NPYKMHE U PE3MHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenus ¢ mexanuke

Nmmynsc mMaTepuanbHOW TOUYKM (Tesa), CUCTEMbl MaTepHalbHbIX TouyeK. MMmIynbc cuibl U
M3MEHEHUE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMIyJibca. PeakTUBHOE JBMKEHUE.

Pabota crnbsl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus MaTepuanbHOW Touku. Teopema 00 H3MEHEHHM KUHETUYECKOM
SHEPrUH.

[TotenmmaneHas sHeprus. [loTeHnmanbHas sHeprusi ynpyro Ae(GOpMUPOBAHHOM MPYKUHBI.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHple M HENOTEHLHUATbHbIE cUJbl. CBS3b PaOOTHl HEMOTEHIMANBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOM PHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKON IHEPruu.

VYnpyrue u Heynpyrue CTOJIKHOBEHHSL.

TexHuueckre yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KONEP, INPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.



[lepexoa MOTEHIMATBEHON YHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3yuenne abCONIOTHO HEYNPYroro yaapa C TOMOIIBIO JIBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHITBI C U3MEHEHHEM MEXaHUYeCKOM HEepruu Teja Ha MpuMepe
pacTsHKEHHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. MoaekyasipHasi puznka u TepMoIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE NOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUHM U MX OMIBITHOE 0OOCHOBAaHMUE.
BpoynoBckoe apmwxenne. Auddysus. Xapakrep IBHKEHUS W B3aMMOJEHCTBHSI YacTHIl BEUIECTBA.
Mogenu cTpoeHHS Ta30B, KUIAKOCTEH U TBEPIBIX TNl U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3THX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinaas ABorajpo.

TermoBoe paBHoBecue. Temneparypa u e€ nzmepenue. llkana temneparyp Llenscus.

Mopnens uaeanbHoro raza. OCHOBHOE YypaBHEHHE MOJIEKYISIPHO-KUHETHUYECKON TEopHH
UJeabHOTO Ta3a. AGCOJIIOTHAs TeMIepaTypa Kak Mepa CpeJHe KHHETHUECKON SHEPIUH TEIJI0BOTO
nBKeHHs dactun rasa. Illkama temnepatyp KenbBuHa. ['a3oBble  3aKkOHBL. YpaBHEHHE
MenneneeBa—Kmaneiipona. 3akon [lanpToHa. M3omporeccsl B HIEaTbHOM ra3e C MOCTOSIHHBIM
KOJIMYECTBOM BemlecTBa. ['paduueckoe NpeaCTaBICHHE H30IMPOLECCOB: HU30TEpMa, H30X0pa,
nzo0bapa.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnpIThl, [IOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BeElIecTBa, (oTorpaduu  MOJEKYIT
OPraHM4YeCKUX COCTMHECHUH.

OmnbiTel 10 AU Gy3Un KUTKOCTEH U Ta30B.

Monenbs OpOyHOBCKOTO JIBUKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTFOCTpUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSIHUS UJI€AJIbHOIO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3yXa B KJIIACCHOM KOMHATe HA OCHOBE M3MepeHuil 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMETPaMU COCTOSTHUSL Pa3pEXKEHHOTO Trasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonuHamuueckass cucrteMa. BHYTpeHHSE SHEprusi TEpPMOJMHAMHUYECKOW CHUCTEMbl U
criocoObl €€ m3MeHeHHus. KommuecTBo TeruioTsl W pabora. BHYTpeHHsS »HEprusi 0JHOATOMHOTO
nJeanbHOTO rasa. Buael Temsonepenauyn: TEIIONPOBOJHOCTb, KOHBEKIUSA, U3IydyeHUE. Y AelbHast
TEII0EMKOCTB BellecTBa. KonMuecTBO TEIIOTh! IPU TEIUIONEPEIaye.

[Tonsitue 06 anmabatHoM mpouecce. IlepBrlif 3ak0H TepMoaMHAMUKU. [IpuMeHeHue nepBoro
3aKOHa TEPMOAMHAMUKH K H3ompoleccaM. ['padudeckas mHTEpnpeTanus paboThl rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTuMoCTh MpoLeccoB B IPUPOJIE.

TennoBeie mamunbl. [IpuHIUNBL AecTBHUS TerioBeIX MamuH. [IpeoOpa3oBanus sHepruu B
TeruoBeIX MamuHax. Koadduuuent nonesHoro aeiicrsus teroBoit mammubl. [ukn KapHo u ero
KO3 PUIIMEHT MOJIE3HOTO JeUCTBUS. DKOJOrHUYeCKre MPoOIeMbl TEIIOIHEPTETUKH.



TexHuueckue ycTpoilcTBa U MPAaKTUUECKOE IPUMEHEHHE: IBUraTEIb BHYTPEHHETO CrOpaHus,
OBITOBO XOJIOJMIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH HEpTUH Tela MPHU COBEPIIEHUH paboThl: BHUIET MPOOKU U3 OYTHUIKH
MoJl JICHCTBHEM C)KaTOro BO3AyXa, HarpeBaHue >¢upa B JATYHHOH TpyOKe MyTEM TpEHUs
(BUIEOAEMOHCTpALTHS).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu Terionepeaaye.

OmnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAaHHUsl, PEAKTUBHOI'O JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanue u koHneHcanus. Mcnapenue u kunenue. AOCOJIIOTHAS U OTHOCUTEIbHAS
BIIQXXKHOCTh BO3Ayxa. HacelieHHBIM map. YienpHas TeuioTa mnapooOpa3oBaHus. 3aBHCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AAaBJICHUS.

Teépnoe temo. Kpucrammueckne u amopdHbie Tela. AHU30TPOMHUS CBOMCTB KPHUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHbIE MaTepuaibl. [lnaBineHue W KpucTauM3alusa. Y AelbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckre yCTpOHCTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP M ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH MOJYyYeHHs] COBPEMEHHBIX MaTeprasoB, B TOM YUCIIE HAHOMATepUaloB, U
HaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus ¥ MaBiIeHHs KPUCTAIIIMUECKOTO BELIECTBA.

JleMoHCTparys KpuCcTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne 0OTHOCUTENBHOM BIaXKHOCTH BO31yXa.

Pasznen 4. DiiekTpoauHaMHuKa

Tema 1. Inekmpocmamuxa

DnekTpusanus Tea. DIeKTpudeckuid 3apsa. [Ba Buaa snexkrpuyeckux 3apanoB. [IpoBoanuku,
JURJIEKTPUKYU U TIOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictue 3apsinoB. 3akoH KynoHa. TodeuHbli 31€KTpUYECKUN 3apsi. DIEKTPUUECKOE
nosne. Hanpsxk€HHOCTh 3nekTpuyeckoro mnotid. IIpuHmun cynepno3uuuy 3JIeKTPHUYECKUX IOJIEH.
JIuHuM HANPSKEHHOCTH 3JIEKTPUUYECKOTO OIS,

Pabora cun snexrpocratuueckoro noiist. Ilotenuuman. Pasnocts norennuanos. [IpoBoaHuku
U JUDJIEKTPUKH B DJIEKTPOCTATHUECKOM HoJIe. [uanexkTprueckas MpOHUIIAEMOCTb.

OnextpoéMkocTs. KoHaeHcatop. OneKTpOEMKOCTh INIOCKOTO KOHAEHCATOpA. OHEprus
3apsHKEHHOTO KOHIEHCATOPA.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE IIPUMEHEHHUE: D3JIEKTPOCKOI, JIIEKTPOMETD,
ANIEKTPOCTaTUYECKas 3allNTa, 3a3eMJICHHE 3JIEKTPONpPUOOpPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyWHBbINA IIPUHTED.



Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT JEHUCTBUSA JIIEKTPOMETPA.

B3anmonencTBie Ha’EKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JI€ 3aPSKEHHBIX TEl.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM MOJIE.

DNeKTpoCcTaTUYECKas 3alluTa.

JIUDIIEKTPUKH B AJIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD DJIEKTPOEMKOCTH IUIOCKOTO KOHACHCATOpa OT IUIOIIAX IUIACTHUH, PACCTOSHUS
MEXTy HUMH U TASJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwtii anekmpuueckuii mok. Toku 6 paznuunsix cpedax

DNEeKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS JIJIEKTPUYECKOTO TOKA. VCTOUHMKH TOKA.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hamnpspkenue. 3akon Oma 1 ygacTka 1emn.

DJIEKTPUYECKOE COMPOTHUBIICHHE. Y AEIbHOE CONMPOTUBIICHUE BemiecTBa. [locnenoBarenbHoe,
napajuieIbHOEe, CMEIIAHHOE COSAMHEHNE TTPOBOTHUKOB.

PaboTa anexktpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh AIEKTPHUYECKOTO TOKA.

DNeKTpOABMKYINAs CUJia M BHYTPEHHEE COMPOTHBIIEHWE MCTOYHHMKA TOKa. 3akoH Oma Juis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHAs MTPOBOIUMOCTD TBEP/IBIX METAJUIOB. 3aBUCUMOCTh COITPOTHUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonympoBoaanku. CoOCcTBEeHHAs! M MPUMECHAsI TPOBOIUMOCTH MOJTYIPOBOHUKOB. CBOMCTBA
p—n-nepexona. [loaynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHII TOK B pPAcTBOpax M paciuiaBax dJIEKTPOJHUTOB. JIEKTPOJIUTHUYECKAs
JUCCOanus. DIEKTPOJIN3.

DJIeKTpUYECKUIl TOK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATENIbHBIN pa3psaa. MoiaHus.
[Tna3ma.

TexHnueckre ycTpoCTBa M MPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETpP, BOJBTMETpP, PEOCTar,
HUCTOYHUKUA TOKAa, OJJIGKTPOHArpEeBaTENbHBIE MPUOOPHI, AIIEKTPOOCBETUTENbHbIE  MPUOOPHI,
TEPMOMETP  CONPOTHUBJICHUSA,  BaKyyMHBI  JHOJ,  TEPMHUCTOPHl U  (POTOPE3UCTOPHI,
MOJIYIPOBOHUKOBBINM IMO, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh COINPOTHUBJICHUS UMJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUJIOLIATU
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMmenanHoe coeIMHEHNE MPOBOJHUKOB.

[IpsiMoe wu3MepeHue HNEeKTPOJABIKYIIEH cuiibl. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AYXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTH AUO/IA.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

W3yueHne cMeImanHoro COeMHEHUS PE3UCTOPOB.

W3mepenne >1eKTpOABIKYILEH CHITbl ICTOYHHKA TOKA ¥ €0 BHYTPEHHETO COMPOTHUBIICHUS.

Habmonenue anextponausa.

Me:knpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocyuiecTBisercs ¢ y4€ToM
COJIepKATEIbHBIX MEXKIIPEJAMETHBIX CBS3€H C KypcaMHl MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Mescnpeomemnvie nowsamusi, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHHE, HAy4HBIH (aKT, TUIOTE3a, (HU3MUECKas BEIUYMHA, 3aKOH, TeOpHs, HaOII0JIeHHE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pemieHHe CUCTEMBbl ypaBHEHHH, JMHEWHas (yHKIuWs, mapaboia, runepoona,
UX TpaQuKH U CBOWCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX IPOCKIMH HAa OCH KOOPIHMHAT,
CII0’)KEHUE BEKTOPOB.

buonocusn: mMexaHuueckoe IBHKEHHE B XKUBOHM mpupoze, AUPpQy3usi, ocMocC, TEII000OMeH
KUBBIX OPTaHWU3MOB (BHUJBI TEIIONEPEauy, TEIUIOBOE PABHOBECHE), DJIEKTPHUYECKHE SIBICHUS B
YKUBOU TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSHHE aTOMOB W MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHAsI Macca, TeIUIOBbIE CBOWCTBA TBEPIBIX TEI, KUAKOCTEH U Ta30B, DIIEKTPHUYECKHE CBOWCTBA
METaJUIOB, SJIEKTPOIUTHYECKAST TUCCOIHAIINS, TATbBAaHUKA.

T'eoepaghus: BIaxxHOCTH BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeobpazoBaHue ABMKEHUN C HCHOJIb30BAaHMEM MEXaHU3MOB, YU4ET TpPEHHs B
TEXHHUKE, TOIIINUIHUKNA, HCIOJIb30BaHUE 3aKOHA COXpPAHEHMsS HMIIyJbca B TEXHUKE (pakera,
BOJIOMET U JIpyrue), IBUTaTeIb BHYTPEHHETO CrOpaHus, mapoBasi TypOrHa, ObITOBOM XOJIOAUIBHUK,
KOHJUITMOHEP, TEXHOJIOTUH TOIY4YEHHUsI COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YHCIIe HAHOMAaTEpUaJoB,
U HaHOTEXHOJIOTHH, OSJIEKTpOCTaTUYecKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB, KCEPOKC,
CTpYMHBI TNPUHTEp, JJIEKTPOHArpeBaTelibHbIe MPUOOPHL, AIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJibBaHHKa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoeHue y‘Ie6HOFO npeamMceTa «®Du3nka» Ha YPOBHE CpPCIAHETO O6IJ_ICFO 06p3.30BaHI/I$I
(6330BHI>1 ypOBeHB) JOJIDKHO o0ecneyuTh AOCTUKCHUC CIICAYIOIINX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX
" IMpCAMCTHBIX O6pa30BaTeJ'IBHBIX PE3YyJIbTAaTOB.

JJUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3YyNbTAaThl OCBOEHHUS y4deOHOro mpenmera «®DPu3Mka» OIMKHBI OTpaXaThb
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTAILIUN, TO3UTHBHBIX BHYTPEHHUX yOEXJIECHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIECTBa, PacIIUpPEeHNE KU3HEHHOTO
OTBITA U ONBITA JEATEILHOCTH B MPOLIECCE PEATU3alMM OCHOBHBIX HANPABJICHUM BOCIHUTATEIBHON
JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa’aaHcKOro BOCIUTAHMS:



COPMHUPOBAHHOCTh ~ TPAXKAAHCKON  MO3MLIMM  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 OOIIECTBA;

MPUHATHE TPAAUIIMOHHBIX OOIIEYETIOBEUECKUX TYMAHUCTHUYECKUX U JEMOKPATUYSCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B HMHTEpecax TIpa)kJaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYINPABIECHUHU B 00pa30BaTENIbHOM OpraHu3aluu;

YMEHHE B3aUMO/ICHCTBOBAThH C COIMAILHBIMA HHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIUSIMH
Y Ha3HAuYCHHEM;

TOTOBHOCTH K TYMaHUTApHOU 1 BOJIOHTEPCKOM JESITETHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTH POCCHHCKOM IPaKIaHCKOW MICHTHYHOCTH, TATPHOTH3MA,

[IEHHOCTHOE OTHOIICHNE K TOCYAapCTBEHHBIM CHUMBOJIAM, IOCTH)KEHUSM POCCUHCKUX YIEHBIX
B 00y1acTu (PU3UKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OLIEHUBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICH Ha
MOpaTBHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B IESITEIHLHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OyAyILIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHPY, BKIIOYAs 3CTETHKY HAYyYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoi HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpPEC K pa3aIndHbIM chepam npodeccuoHaIbHON AeATeIbHOCTH, B TOM YHUCIIE CBS3aHHBIM C
¢bU3MKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied npodeccuu u
peain30BbIBATH COOCTBEHHBIE KU3HEHHbBIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHWI0O W camMoOOpa30BaHMIO B 00JiacTh (DU3WKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh  OKOJOTMYECKON KYyJIbTYpPhl, OCO3HAHHE TIJO0AIBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHMSI Leei
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciupeHue ombITa JeSTEIbHOCTH YKOJIOTUYECKON HANPABIEHHOCTH HA OCHOBE UMEIOIIHXCS
3HAHUN 10 PU3HKE;

7) HEHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(buznueckoil HayKu;

OCO3HAaHHE ILIEHHOCTH HAyYHOH NEesATeNbHOCTH, TOTOBHOCTh B Mpollecce H3ydeHHs (HU3HKU
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEIOBATENBCKYIO NESITebHOCTh MHIUBUYAIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble JJornueckue aeiicTBUA:



CaMOCTOSTENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETATh LEIH JACSITeIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeiBaTh IUIAH PEHICHUS MPOOIeMbl C YIETOM aHAIM3a UMEIONIUXCS MAaTEpUATbHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIHLHOCTh, OIICHMBATh COOTBETCTBHUE PE3YJIbTATOB IICIISAM,
OIIEHUBATh PUCKHU MOCJIECACTBUH IEATEIbHOCTH;

KOODAMHUPOBATh W BBIMOJHATH pPabOTy B YCIOBHUSIX PEATBbHOr0, BHUPTYyaJTbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue A1eiCTBUA:

BIIQJIETh HAyYHOW TEPMHHOJIOTUEH, KIIOUEBHIMUA TOHATHUSMU W METOJaMH (PU3UUECKOU
HayKH;

BIIAJIETh HABBIKAMHM Y4€OHO-HUCCIEAOBATEIHCKOM M MPOEKTHOW MACSATENIHHOCTH B 00JIaCTH
(bU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY IMOMCKY METOJIOB pPEIICHUs 3aaad
(hMBUYIECKOTO COACPIKAHUS, TPUMEHEHHIO PA3INYHBIX METOJIOB MO3HAHUS;

BIIQJIETh BHUJJIAMH JICATEIBHOCTH TI0 TIOJYYEHHWIO HOBOTO 3HAHHS, €ro WHTEPIpPETAIHH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX CHUTYallUsX, B TOM YWCJIE TIPHU CO3JIaHUU
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyIM3UPOBATh 3a/a4y, BBIJIBUTATh THIIOTE3Y
e€ pemeHus, HaXOUTh aprYMEHTHI IS JI0Ka3aTeIhCTBA CBOMX YTBEPKICHUH, 3a1aBaTh MapaMeTphl
U KpUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJIyYECHHBIE B XOJ€ PELIEHUS 3a[aud pe3ylbTaThl, KpUTHUYECKH OLICHUBAThH
UX TOCTOBEPHOCTh, MPOTHO3WPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTeNIbHOM AEATEIbHOCTH, B TOM
quclie IPU U3Y4YEeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTD 3HAHUA M0 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEACSITENbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€U, IIpeUIaraTh OPUTMHAIBHBIE TIOXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQJIETh HaBBIKAMH TOJy4eHHUs] WHGOpMaluu (PU3HUECKOrO COAEpKaHHS M3 HCTOUYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSTENBHO OCYIIECTBIATH TIOWUCK, AaHAlU3, CHUCTEMAaTU3alUI0 H
UHTEPIPETANI0 HHPOPMAIH PAa3TUYHbIX BUJOB U (hOPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(POPMAIIUH;

WCII0JIb30BaTh CPeJICTBA MH(MOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B PEHICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHM3AIlMOHHBIX 3a7lad C COON0JeHHEeM TpeboBaHU
OPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpPEKEHMs, MPABOBBIX M ATHYECKHUX
HOPM, HOPM MH(POPMAIIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThI (PU3UYECKOTO COJICPIKAHUS B PA3IUYHBIX (popMarax ¢ yu€TOM Ha3HAYCHUS
uHopMallUd W TIENIeBOM ayAUTOpPHUM, BHIOMpas ONTUMANbHYIO GOpMYy TMpEACTaBICHUS U
BHU3yaJIM3alUH.



KoMMmyHukaTHBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PM3UKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(DIUKTHBIX CUTYAllUi U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C HUCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOM U MHIUBUAYAIbHON PabOTHI;

BBIOMpATh TEMATHKYy W METOAbl COBMECTHBIX JACHCTBHH C y4€TOM OOIIMX HHTEPECOB M
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

IIPUHUMATD 1I€JI1 COBMECTHON JI€ATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH JAECHCTBUS
o €€ JOCTHKEHHUIO: COCTAaBJIATh IUIAH JCHCTBUHM, paCHpeAeisaTbh pPOIM € Y4ETOM MHEHMU
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OIICHMBATh Ka4€CTBO CBOEIO BKJa/a U KaXK/I0I'0 Y4aCTHHUKA KOMaH/bl B OOIIMNA pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPHUSM;

npeaiaraTb HOBBIE IMPOEKTHI, OLIEHMBATh HJIEU C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATH MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHUE B PA3IMUHBIX CUTYALUsAX, IPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHble yHUBEpCcabHbIC YUeOHbIE A€l CTBUA
Camoopranuszanms:
CaMOCTOSITEIIBHO OCYIIECTBIIATh TIO3HABATCIBHYIO JICATEIHHOCTh B OOJIACTH (U3NKH H
ACTPOHOMMH, BBISIBJISITH MTPOOJIEMBI, CTaBUTh U (JOPMYITHPOBATH COOCTBEHHBIC 33]1a4H;
CaMOCTOSITCIIBHO COCTaBIIATh IUTAH PENICHHS] PACUYETHBIX M KA4YeCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI  MPAKTUYECKOM paboThl ¢ y4€TOM HMMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;
JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JeNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBIICHUIO SPYIAUIMH B 00JaCTH (DU3UKH, MOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYaI[UsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OILICHWBATh
COOTBETCTBHUE PE3YJILTATOB IIEIISM;
BIIJIETh HAaBBIKAMHU MO3HABATEIbHON pereKCcHr Kak OCO3HAHHUs COBEPIIAEMBIX JCHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA,
UCIO0JIb30BaTh MPHUEMBI peIIeKCHU AJIsl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATDH PEIICHHUS M0 UX CHUKEHUIO;
MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;
MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIIU3€ Pe3yIbTaTOB JAEATEIbHOCTH,
MPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.
B mpornecce noctuxkeHHs] TMUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMMbI IO (GU3MKE IS
ypOBHSI cpeAHero oOmiero obOpa3oBaHUs y OOYYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUIEKT, IPeNnoNaralomuii chopMUPOBAHHOCTD:



CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHHE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIMPOBAHNUS, BKJIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJCHHE, CIOCOOHOCTh JaNTUPOBATHCA K HMOIMOHAIBHBIM M3MEHEHUSIM M TPOSIBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOMICH CTPEMIJIEHHME K JIOCTH)KCHHIO IeIM M YyCIeXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH UCXOIS M3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIONIEH CIIOCOOHOCTh IOHMMATh SMOLMOHAIBHOE COCTOSIHHE JPYIHX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOLICHNUSI, CTIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JAPYTMMU
JIOIbMU, 3200 THTHCS, IPOSIBIISTH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 10 kJjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

JNEMOHCTPUPOBaTh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpA, B PAa3BUTHUU COBPEMEHHOM TEXHUKM M TEXHOJOTWMH, B INPAKTHYECKOU
NeATEIILHOCTH JIFOJIEH;

YUUTHIBaTh TPAHUIIbl IPUMEHEHUS W3YYEHHBIX (DPU3UYECKUX MOJEJei: MaTepuanbHas TOYKa,
MHEepLHaNbHas cucTeMa OTcuéTa, abCOJIIOTHO TBEPIAOE TeNo, MAealbHBIA ra3, MOAEIU CTPOCHHUS
ra3oB, JKUJIKOCTEH M TBEPIBIX TeJl, TOUEUHBIN 3JEKTPUUYECKUI 3apsia MpH perieHud (QU3nuecKux
3azay;

pacro3HaBaTh (pu3MYecKue SBIEHUSA (MPOIECChI) M OOBACHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUH CTPOCHHSI BEIIECTBA M DJIEKTPOIUHAMHKU:
paBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE MaJICHNE Tel, ABMKEHHE
10 OKPY)XKHOCTH, MHEPIUs, B3auMojaecTBue Teiu, nuddy3us, OpOyHOBCKOE IBIKEHUE, CTPOCHHE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEHHe 00bEMa Teln MpHU HarpeBaHUM (OXJIAXKIEHUU), TEIJIOBOE
paBHOBECHE, HCIIApeHHe, KOHJCHCAllMs, IUJIaBJIEHUE, KPUCTAJUIM3AIMs, KUIEHHE, BIIAXHOCTh
BO3JlyXa, IMOBBIIICHUE JABIICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBSI3b MEXAY
rapaMeTpamMi COCTOSIHHSI ra3a B U30IPOIIeccax, ANEKTpU3alus Tejl, B3auMOICHCTBUE 3apsI0B;

OTIHCHIBATh MEXaHUYECKOE JBUKEHHE, UCTIONB3Ys (PU3NUYEeCKHe BEIMYMHBI: KOOPAUHATA, ITYTh,
NepeMeleHne, CKopocTb, YCKOPEHHe, Macca Tella, CUjla, UMITYJbC Tella, KWHEeTUYecKas SHeprus,
MOTEHIIMATbHAS JHEpPrusi, MexaHudeckas paboTa, MeXaHHWYecKas MOIIHOCTh; MpPH OMHCAHUU
MIPaBUJIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOIb3yEMbIX BETUYHH, X 0003HAYCHHS U €IUHUIIBI,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMUYUHAMM;

OTHCHIBATh M3y4YCHHBIE TEIJIOBBIE CBOICTBA TEN U TEIUIOBBIC SIBICHHS, HCIHOIb3YS
¢dbusznueckue BETUYMHBI: JaBlIGHWE Tas3a, TeMIlepaTrypa, CpelHsAs KHHETHYecKas SHEeprus
Xa0TUYECKOTO JIBJKEHUS MOJIEKYJN, CpEIHEKBaJpaTHUYHAs CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSA SHeprus, pabora rasa, Kod3(hQHUIMEHT MOJE3HOro JAEHCTBHS TEIIOBOIO
JIBUTaTelIs; IPU OMMCAaHUU NPAaBUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX
0003HaueHMsI U €AMHUIIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYHHY C
JIPYrUMH BEJTMUMHAM;

ONMCHIBATh H3YYEHHBIE JIIEKTPUYECKHE CBOMICTBA BEIIECTBA M IEKTPUYECKHUE SIBICHUS
(mporieccsl), UCMONB3Ys (PU3MUYECKHE BENUYMHBL: DJICKTPUUYECKUN 3apsf, SJIEKTpUYECKOe IOoJe,



HaNpspKEHHOCTD 110JIs, MOTEHIMAJl, Pa3HOCTh NIOTEHLMAJIOB; IIPU ONMCAHUU NPABUIBHO TPAKTOBATh
(U3NYEeCKU CMBICI UCITIOJIb3YEMbIX BEIWYHH, UX 0003HAYCHHUS U €JMHMIIBI; YKa3bIBaTh (OPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (PH3UYECKYIO BETUUNHY C APYTMMH BETHUYUHAMU;

aHATM3UPOBATh (PU3UYECKUE TMPOLECCHl U SBJICHUSA, HCHOJb3ysd (HU3MUECKUE 3aKOHBI H
INPUHLMIBL 3aKOH BcemupHoro tsaroreHus, |, |l u Il 3akonbl HbroToHa, 3akoH coxpaHeHuUs
MEXaHUYECKON SHEpruM, 3aKOH COXpPaHEHMsI UMIIYJbCa, IMPUHLHUII CYNEPHO3ULIUU CUJ, MPUHIMI
paBHONpPABUs WHEPLMAIBHBIX CHUCTEM OTCUETa, MOJIEKYISPHO-KMHETUUYECKYIO TEOPHIO CTPOCHHS
BEILECTBA, Ia30BbI€ 3aKOHBI, CBSA3b CPEIHEN KHHETUYECKON IHEPIUH TEIJIOBOTO JBMKEHHSI MOJIEKYJ
¢ aOCOJIFOTHOH TeMIIepaTypoid, IEPBBIN 3aKOH TCPMOJMHAMUKH, 3aKOH COXPAHEHUS AIEKTPUIECKOTO
3apsina, 3akoH KysnoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BEIPAKEHUE M YCIOBHS (TPaHHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHLUIBI JEHCTBUS MallMH, MPUOOPOB M TEXHUYECKUX YCTPOICTB;
pasnuyath yCiI0BHUS UX O€30MaCHOTO MCMOIb30BaHKS B IOBCETHEBHOM KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI [0 HCCIEIOBaHUIO (DU3MUECKUX SBJIECHUH U MpPOLIECCOB C
HCII0JIb30BAHMEM MPAMBIX U KOCBEHHBIX M3MEpPEHHH, MpH 3TOM (popMylnpoBaTh mpodieMmy/3agady
U TUIOTE3y Y4eOHOro 3KCIEepUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO 000pyHOBaHMS,
MIPOBOJUTH ONBIT U GOPMYIHPOBATH BHIBO/IBI;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUs (PM3NUECKUX BEIMYUH, IPU 3TOM BHIOMpATh
ONTUMAJIBHBIA CHOCOO W3MEpEeHUs M HCIHOJIb30BaTh M3BECTHBIE METOJIbI OIIEHKH IOTPENIHOCTEM
U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTU MEXIY (PU3NYECKUMHU BEJIWYMHAMH C HCIIOJIb30BAHUEM MPSIMBIX
W3MEpEeHul, Npu OSTOM KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHUPOBATh pe3yabTaThl IOIY4EHHON
3aBHCUMOCTH (PM3MUECKUX BEJIWYMH B BUAE TaOIUIl U rpaduKOB, J1€1aTh BBIBOJBI [0 pe3ybTaTaM
UCCIIEIOBAHUS;

coOmogark mpaBuia O€30IacHOro Tpyda IpH TNPOBEICHUM MCCIEJOBAHUNM B paMKax
y4eOHOro  SKCIEPUMEHTa, Yy4eOHO-HCCIEJOBATENbCKOM M MPOEKTHOW  JAEATENIBHOCTH  C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000OPYAOBaHUS;

pelaTh pacy€THbIE 3a/1a4 C SIBHO 33aJJaHHOHN (PU3NYECKO MOJENbIo, UCIIOJIb3Ys (PU3NUECKUe
3aKOHBl M MPHUHLUIBI, Ha OCHOBE aHalM3a YCIOBUS 3a/Ja4d BbIOMpATh (PU3MUECKYIO MOJEIb,
BBIIENATh (pU3MUYECKHE BEIUYMHBI U (OpMYNbI, HEOOXOOUMBbIE A €€ pelleHUs, MPOBOAUTH
pacy€Thbl ¥ OLIEHUBATh PEAIbHOCTD MOJIy4€HHOIO 3HaUE€HUs! (PU3UUECKON BETUYHMHBI;

pelars KadeCTBEHHBbIE 3alayd: BBICTPAauBaTh JIOTMYECKHM HENPOTUBOPEYMBYIO LIEMNOYKY
paccyXJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHMUS,;

UCIOJb30BaTh MPU pPEIICHUH Y4eOHBIX 3aJau COBPEMEHHbIe MH(POPMALMOHHBIE TEXHOJIOTUU
IVl TIOMCKa, CTPYKTYpUPOBAHUs, MHTEpIpEeTallid W MpeACTaBlIeHUs Y4eOHOH M Hay4yHoO-
HOMYJAPHON MH(OPMAIUK, OJYYEHHON U3 pa3IMyYHBIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBAThH
10JIy4aeMyro HH(OpMaIuio;

IPUBOAUTH IMPHUMEPHl BKIAJAa POCCUICKMX U 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B DPa3BUTUE
HayKd, 0ObSICHEHHUE MTPOLIECCOB OKPYXKAIOIEro MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUUECKUE 3HAHUS M0 (hU3MKE B MOBCEIHEBHON >KU3HU JUIsl 00ecTieueHHsI
0€30MacCHOCTH NpU OOpallleHHH C MpUOOpaMM M TEXHUYECKUMHU YCTPOMCTBaMU, Ul COXPaHEHMS
3JI0pOBBSI U COOJIIOJIEHHS HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKpYXKaIoLIel cpere;
paloTath B rpyMIie ¢ BHIIOJHEHUEM PAa3IUUHBIX COLMATIBHBIX POJIEH, INIAHUPOBATh pabOTy TPYIIHI,
palMoHaIBHO PACIPENeNATh 00SI3aHHOCTH U IJIAHUPOBATH JIEATENIbHOCTh B HECTaHIaPTHBIX



CUTYyalludX, aICKBATHO OICHHUBATL BKJIAJA KAXKAOTO U3 YYaCTHUKOB I'PYIIIBLI B PCUHICHUC
paccMaTpuBaeMoi nMpooOJIeMsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouuecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBanue
Ne a3/1eJIOB U TeEM K 1I (uncposere)
/i E Oli - Beero Oé{TPOJIBHBIe pﬁaKanecm/le 05pa3OBaTeJII)HI)Ie
porp PaooThI PaooThI pecypeb
Pazgen 1. PUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
g | Do merom | BuGmrorera LLOK
' yi https://m.edsoo.ru/7f41bf72
MO3HAHUA
Wroro mo pazueny 2
Paznea 2. MEXAHUKA
bubmmoreka [{OK
2.1 | Kunemarnxa 5 https://m.edso0.ru/7f41bf72
bu6moreka [IOK
2.2 unamuxa ! https://m.edsoo.ru/7f41bf72
2.3 32§OZII;IeHH$I B 7 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKe
Hroro mo pazgeny 19

Pazgea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMMUKA

OCHOBBI

31 | MOJICKYIApHO- 9 1 bubnuorexa [JOK
KHHETUYIECKOM https://m.edsoo.ru/7f41bf72
TEOPUU

39 OcHOBHI 15 1 bu6mmoreka [JOK
TEPMOAMHAMHUKHU https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24

Pa3nen 4. DJIEKTPOJINMHAMUKA

bubnuoreka [JOK

4.1 | Onextpoctatuia 9 . https://m.edscﬁ).ru/7f41bf72
[ToctostHHbII
DJIeKIpIHcCKin bubnuoreka [JOK

4.2 ;Z;g;fg; 12 1 1 https://m.edscﬂ).ru/7f41bf72
cpenax

Hroro no paszneny 21

IToBTOpenue.PezepsHoe 2

BpeMsi

OBUIEE

KOJIMYECTBO

YACOB I10 68 4 4

ITPOI'PAMME
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KaneHaapHo-TemaTuueckoe nnaHMpoBaHue ypokoB ¢usuku no ¢pusuke B 10 knacce Ha 2023-2024 yuebHbi rog,

Ne Tema ypoka KO/1-BO JaTta
ypOKa Yyacos no naaHy | no
dakKty
Pasagen 1. PUSUKA U METOAbl HAYYHOIO NO3HAHUA (2 yaca)
1/1 ®dunsnka — HayKa o npupoae. HayuHble MeToZbl MO3HAHMA OKPYXKAIOLLLEro
mupa BeegeHue ctp 5-7
2/2 Ponb u mecto ¢pm3nkm B popmrMpoBaHUM COBPEMEHHOM Hay4YHOM KapTUHbI MMUPa, B
NPaKTUYECKON AeATeNbHOCTU Atogei BeeneHue cTp 8-10
Pasgen 2. MEXAHUKA. 2.1. KuHemaTuKa ( 5 yacos)
3\3 MexaHun4yeckoe asueHne. OTHOCUTENbHOCTb MEXaHMYECKOro ABUKEHUA.
MNepemelleHne, CKOPOCTb, YCKOpeHne §1-3 rect Ha cTp. 14.,19
4/4 PaBHOMepHOE NPAMOANHENIHOE ABUKEHNE §4.5 TecTt Ha cTp. 23
5/5 PaBHOYCKOpEeHHOEe NPAMOIMHENHOE ABUKEHME §9,10 tecT Ha cTp. 41
6/6 CeobogHoe nageHue. YckopeHue cBobogHOro nageHus §13,14,3apa41-3 Ha cTp 54
7/7
KpuBonnHenHoe asurkeHmne. [BUKEHME MaTepUanbHON TOYKKN MO OKPYKHOCTU §15-17 Tect Ha cTp. 61
2.2luHamuKa (7 yacos)
8/1 MpuHUMN oTHocuTenbHocTU Fannnea. UHepumnanbHble cucTembl oTcyeTa. MepBbii §19,20
3aKOH HbloTOHa
9/2 Macca tena. Cuna. MpuHUMn cynepnosnumm cun. Bropoli 3akoH HbtoToHa ans §21-22,TecT Ha cTp. 79
MaTepuasbHOW TOUKM
10/3 TpeTui 3akoH HbloToHa Ana maTepuranbHbIX TOYEK §24,noaroToBUTLCA K 3a4eTy
11/4 3aKOH BCeMUPHOro TaroteHnA. Cuna taxkectu. NepBaa KOCMUYECKAA CKOPOCTb §27-28,31,TecT Ha cTp. 95
12/5 Cuna ynpyroctu. 3aKoH lNyka. Bec Tena §33-34,tecT Ha cTpl109
13/6 Cuna TpeHua. KoapoduumeHT TpeHuns. Cnna conpoTUBAEHUA NPU ABUKEHUN TeNa B §36,TecTHacTp 117
AKUOKOCTU UM rase
14/7 MocTynaTtenbHoe 1 BpawaTeibHoe ABUKEeHMe abcontoTHO TBEpAoro Tena. MomeHT §37,3apa4a 2.C1,C2.
cunbl. Mneyvo cunbl. YcnoBua paBHoBecuA TBEPAOro Tena
2,3 3aKOHbI COXpaHeHUA B mexaHuKe (7 yacos) §38;39,3a4am 1-2 Ha cTp 129
15/1 Mmnynbc maTepnanbHOM TOUYKM, CUCTEMbI MaTepPUabHbIX TOYEK. MMMyabC cunbl. §40-42, TecT Ha cTp. 134
3aKoOH coxpaHeHUa umnyabca. PeakTMBHOe ABUXKEHUE
16/2 PaboTta M MOWHOCTb CWUAbl. KMHETUYECKan 3Heprns MaTepuasibHOM TOUKM. §43,44

Teopema 06 U3MEHEHNN KMHETUYECKOW HeEprn




17/3

MoTteHumanoHasa sHepruA. MoTeHUMaNnbHaAA 3Heprusa ynpyro aedopmmnpoBaHHOM
npyXuHbl. MoTeHuManbHan sHeprus Tena 8611M3M NOBEPXHOCTU 3eman

§45.1ecT Ha cTp 148

18/4 MoTeHuManbHble M HenoTeHUManbHble cubl. CBA3b PaboTbl HEMNOTEHLMANBHDIX TPEHMPOBOYHbIE 33/aHuA ana
CUA C UBMEHEHNEM MEXAHUYECKOMW SHEPTUM CUCTEMBI Te/. 3aKOH COXPaHEHUA NoAroToBKa K KOHTPOJIbHOM
MeXaHWYEeCKOW aHeprnm

19/5 NabopaTtopHan pabota «MccnegoBaHue cBA3m pPaboTbl CUbI C USMEHEHUEM TpeHnpoBoYHbIE BapuaHTbI
MeXaHWYECKON IHEPIUM TeNa Ha MPUMEpPE PACTAXKEHUS PE3UHOBONO KryTa» KOHTPO/IbHOM

20/6 PeweHune 3a4a4 Ha 3aKOHbI COXPaHEHMA UMMY/1bCA U SHEPTUMN. NOBTOPEeHMEe MaTepuasioB rnasy no

nnaHy Ha cTp 154

21/7 KoHTponbHasa paboTa no Teme «KnHemaTuKka. [IMHaMMKa. 3aKOHbl COXPaHEHUA B
mexaHuke»Nel

Paspen 3. MOJTEKY/TIAPHASA ®USUKA U TEPMOAUHAMMUKA (24 vyaca) 3.1. OcHOBbI MONEKYNAPHO-KMHETUYECKOM TEOPUU

22/1 OCHOBHbI€ NONIOXKEHMA MONIEKYNAPHO-KUHETUYECKOM Teopun. BpoyHoBCKoe §53 (1 yactb),55

asuxkenue. Qnododysus
23/2 XapaKktep ABUMKEHUA U B3aMMOLENCTBMA YacTuL, BellecTBa. Moaenu ctpoeHumn §56
rasos, XXMAKOCTeM U TBEPAbIX TEN
24/3 Macca monekyn. KoamyecTtso Bewectsa. loctoaHHaa ABoragapo §53(2 yactb).,573agauml -5 Ha cTp. 181
25/4 Tennosoe pasHoBecue. TemnepaTypa v eé nsmepeHue. LLikana TemnepaTyp §57 ,3apgaun 1-4 Ha cTp 194
Lenbcua
26/5 NaeanbHbint ras B MKT. OcHoBHOe ypaBHeHne MKT §59,60
27/6 AbBcontoTHaa TemnepaTypa Kak mepa cpegHeit KUHETUYECKON SHEePrnn ABUNKEHUA §63.TecT Ha cTp 231
monekyn. YpasHeHne MeHgeneesa-KnaneipoHa

28/7 § 65; 66 nosTopPMUTbL, C1,C3 Ha cTp 220

3aKoH [anbToHa. Na30Bble 3aKOHbI

29/8 NabopaTtopHas pabota «MccnegoBaHme 3aBUCMMOCTU MeXKAy NapameTpamu TecT Ha cTp 224

COCTOAHWA pa3peXKeHHOoro rasa»
30/9 § 67 3apgaumn 2,3 Ha cp 223,
MN3onpoueccol B naeanbHOM rase u nx rpadpuyeckoe npeacraBieHue
TEPMOOUHAMMUKA(15 uacos)
31/1 BHYTpeHHSA aHeprua TepMoanHaMUYECKOK cucTembl U cNocobbl eé U3MeHeHUs. §§ 72-74 3apaum Ha cTp 242
KonnyecTtBo TennoTbl M paboTta. BHYTpeHHAA SHeprna o4HOAaTOMHOMO
naeanbpHOro rasa
32/2 Buabl Tennonepenayn no matepuanam nNexkumm
33/3 YpaenoHasa TeN10EMKOCTb BelecTBa. KoamMuecTso TennoThl Npu Tenaonepegaye. § 75 3apgaum Ne 4-6 (cTp255




ApavabaTtHbIl npouecc

34/4 MepBbll 3aKOH TEPMOANHAMMUKN N €r0 NPUMEHEHUNE K M30MpoLeccam § 78,79 TecT Ha cTp. 259
35/5 HeobpaTnmocTb npoueccos B npupoae. BTopoi 3aKoH TepmMogMHaMUKK § 81
36/6 MpuHumn gevictema u KM Tenn1oBoi mawmHbl § 82,Tect Ha cTp. 273
37/7 LUukn KapHo u ero KNA, § 82 (2vacTb) 3agava 3 Ha cTp 275
38/8 dKosornyeckue npobiemol TENNOSHEPTETUKM NPOEKTbl N0 Temam Ha cTp 275
39/9 Mapoobpa3oBaHue U KOHAEHCaUMA. McnapeHre n KuneHue COCTaBMUTb TabaunLy bopmyn
40/10 ABCoNtOTHAA M OTHOCUTENbHASA BNIAXKHOCTb BO34yXa. HacblLWeHHbIM nap § 68.69,70
41/11 Teépaoe Teno. Kpucrannmnyeckme n amopdHole Tena. AHM30TPONMA CBOUCTB §72
Kpuctannos. ugkue kpuctaaibl. CoBpemeHHble MaTepuabl
42/12 MnaBneHne n KpUcTanamsauma. YaenbHasa Tensiota nnasneHma. Cybammauma no matepuanam nexkumm
43/13 YpaBHeHWe TennoBoro 6anaHca § 77 3apaumn3,4 Ha cTp 255
44/14 O606watowmii ypok « MonekynapHan ¢pusmnka. OCHOBbI TEPMOANHAMUKN» MHANBUAYANIbHbIE 3aHATUA
45/15 KoHTposibHan paboTa no Teme «MonekynspHasa ¢umsmka. OCHOBbI NOBTOPUTbL MaTepuansl rnasbl 13 no
TEePMOLMHAMUKN»
Pasaen 4. SJNEKTPOANHAMMKA 4.1 dnekTpocTaTuKa (9 yacos)
46/1 dneKkTpUsaLma Ten. INeKTPUYeCcKM 3apaa. [Ba BUAa 3N1EKTPUYECKUX 3apaLoB § 84 tecT Ha cTp281
3aKOH COXpaHeHMA 31eKTPMUYECKOro 3apaaa
47/2 BsaumogevictBue 3apanoB. 3akoH KysoHa. TouyeyHbIV sSneKTpuYeckuii 3apsas, § 85 TecT Ha cTp 285
48/3 PeweHue 3a4a4 Ha 3aKOH KynoHa § 86 ,3apa4m 1-3 Ha cTp 289
49/4 . § 89 ,TecT Ha cTp 297
HanpAaxEHHOCTb 31eKTpruyeckoro nona. MpuHUUN cynepnosnumm SNeKTPUYECKMX
nonewvi. IMHUN HanNpsAKEHHOCTU
50/5 MpPoBOAHMKM 1 OUINEKTPUKN B INEKTPOCTAaTUYECKOM None. Jnanektpuyeckas § 92 tecT Ha cTp 307
NPOHMLL@EMOCTb
51/6 PaboTa cun anekTpocTaTUyeckoro noas. MoteHuman. PasHocTb NOTEHLMANOB §93,94
52/7 DneKTpoEMKOCTb. KoHaeHcaTop §97 3apgava NelHa cTtp 329
51/8 NabopaTtopHas pabota "MamepeHne aNeKTPOEMKOCTM KOHAeHcaTopa" 3aga4a 23 Ha cTp. 319
54/9 MpUHUMN AENCTBMA M NPUMEHEHME KOHAEHCATOPOB, KONMPOBA/IbHOrO annapaTa, § 98,99,3a4au4m Ha cTp. 329
CTPYMHOro NpuHTEpa. dNeKTpocTaTUYecKas 3alumTa. 3asemneHune
aneKkTponpnbopos
4.2 MocToAHHDIM INeKTPUUYEcKnit ToK. TOKK B pa3nunyHbIX cpepax (12 yacos)
55/1 DNIEeKTPUYECKUI TOK, YC/IOBMA €ro CyLLecTBOBaHUA. MoCToAHHbIN TOK. Cnna Toka. §100, 101 tecT Ha cTp 337
HanpaxeHne. ConpoTtusneHune. 3akoH Oma Ana yvacTka Lenu
56/2 MNocneposatenbHoe, NapannenbHoe, CMelWaHHOe coeguHEHME NMPOBOAHMKOB. §102;103 Tect Ha cTp 340

NabopaTopHan pabota «M3yyeHne cmellaHHOro coeaAnHEHNA Pe3NCTOPOBY




57/3

PaboTa M MOLHOCTb 3/1IEKTPUYECKOTO TOKa. 3aKoH [yKoyna-JleHua

§104 TecT Ha cTp 345

58/4 3akoH OMa Ans NoAHOM (3aMKHYTOW) aneKTpryeckoi uenu. KopoTkoe §105 3agaumn Ha cTp 353
3amblKaHue. JTabopaTopHan paboTa «M3mepeHmne 3C UCTOYHMKA TOKA U ero
BHYTPEHHEro CoOnpPoTUBAEHUA»

59/5 DNEeKTPOHHaA NPOBOAUMOCTb TBEPAbIX MeTaNNA0B. 3aBUCMMOCTb CONPOTUBAEHUA §108,109. 3agauu 5-6 Ha cTp
METaNN0B OT TemnepaTtypbl. CBEPXNPOBOAMMOCTb

60/6 MonynpoBoAgHWUKK, UX COBCTBEHHAA M NPUMECHas nposBoanmocTtb. CBolicTBa p— §110,111
n-nepexoga. MoaynpoBoaHWKOBbIE NPUBOPBLI

61/7 DNeKTPUYECKMM TOK B Bakyyme. CBOMCTBA 3/1EKTPOHHbIX NMYy4YKOB §112

62/8 DNEeKTPUYECKMIM TOK B PacTBOPaXxX 1 pacniaBax 3/1eKTPOIMTOB. §113
DNEeKTPOINTUYECKaA amccoumauma. dNeKTPoamn3

63/9 DNeKTPUYECKMM TOK B rasax. CamocToATeNbHbIV U HECAMOCTOATENbHbIN pa3psa,. §114
MonHwua. MNnasma

64/10 dneKTpuyeckue NPUBOPLI U YCTPOMCTBA U UX MPAKTUYECKOE NPUMEHEHME. no matepuasam nekumm
MpaBuaa TexHWMKK Be3onacHOCTH

65/11 06061WLaloWMiA YPOK «DNEKTPOANUHAMMKE Y TPEHMPOBOYHbIE 334aHNA

66/12 KoHTposibHan paboTa no Teme «DeKTPOCTaTMKa. [OCTOAHHbIN 3N1EeKTPUYECKUI NOBTOPUTb MaTepuanbl ras
TOK. TOKM B pa3/INYHbIX Cpeaax»
nosTopeHue (2 yaca)

67/13 PesepBHbIli ypoK. KOHTpoibHas paboTa No Teme «INeKTPOANHAMMUKA»

68/14 PesepBHbIl ypoK. O6obuatowmin ypok no Temam 10 Knacca




