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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOXKEHHM W TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHON paboueir mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaqu3yomux OCHOBHBIE 00pa30BaTEIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4Y€HHUs, BOCHUTaHUS M Pa3BUTHUS OOyYarOUIMXCs CpEeACTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHS MO3BOJISIET pPEaM30BaTh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JJisi MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHbie (Ha  yriyOnéHHoM  ypoBHe).  Hayudo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nporpammy 1o (pu3uke Ha YpOBHE CPEIHETO O0IIero 00pa3oBaHus Ha yTIITyOJIEHHOM
YPOBHE, SIBJISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IJIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YIIbTAaThl IO TOJaM 00yUYECHHUS;

coJepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[Iporpamma 1o @u3uke HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPAMM.

[TporpaMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIICT BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOJUYECKHX
MOJXOJOB K MpEnofaBaHUI0 (U3UKH Ha YIIIyOJEHHOM YpOBHE MpPH YCJIOBUHU
coxXpaHeHus1 00s3aTeIbHOM YaCTH COJIep KaHus Kypca.



®du3rka Kak Hayka O HamOoJjiee OOHMX 3aKOHAX NPHUPOABI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLIkonpHbIN Kype HU3HKH — cCHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHEHUEe (U3MYECKUX 3HAHUU ONPENEIWIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTE€pUaJOB C 3aJlaHHBIMU CBOMcTBaMH. M3ydeHue QPu3nku
BHOCHUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI MUPA
oOyyaronierocsi, B (pOpMHUpOBAaHUE YMEHHUI MPUMEHATh HAYYHBIA METOJ MMO3HAHMS
IIPU BBIMOJIHEHUU UMU YUYE€OHBIX UCCIIETOBAHMM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qusuku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO NOTeHIMaNa (U3MUECKON HAayKH, OCMBICIIEHHE CBSI3M Pa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y HKOJIOTHYECKUMU MTPOoOIeMaMHu.

Hoea npuknaonon nanpasnennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAINoaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3ToM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSMIEHHBIX JKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJiepkanus MporpaMMebl 1Mo (PU3UKE JTOJBKHO OBITh MOCTPOCHO HA
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usmku peanuzanus 3THUX
IPUHILIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO IKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrmyOn€HHOTO
YPOBHS — 3TO CHCTEMa CAaMOCTOSITEIBHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,
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BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHUE OIBITHI MPH HU3YYEHUH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs ymbo B koHIEe 10 m 11 kmaccoB, nmubO mociie MEPBOTO M BTOPOTO
MOJIyTOJUN B KaXXIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
NPaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCA B Ipoliecce
u3ydeHus pasnaena (temsl). [Ipu 3ToM mox paboTamu HpakTHKyMa MOHHUMAETCS
CaMOCTOATENILHOE HCCIEAOBaHUE, KOTOpPOE MPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBON MHCTPYKIIHMH.

B nporpamme 1o (¢usnke cuCTeMa YYEHHUECKOIO SKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKkTUKyMa MpECTaBlICHAa €IWHBIM MepedHeM. Bridop
TEMATUKU I 3TUX BUJAOB YYCHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUIAHUPOBaHMUS M OCHalleHus kaOuHera ¢usuku. Ilpu sTOoM obecneunBaercs
OBIIAJICHNE OOYYalOIMIMMHCS YMEHUSMH TIPOBOAMTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS, UCCIEeIOBAHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U TMMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yIEsI€TCs PEIICHUIO0 PACUETHBIX M KAU€CTBEHHBIX 3a/1ad.
[Ipu >TOM n71st pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
¥ HESBHO 3aJJaHHOW (PU3NYECKON MOJIEIbIO, TIO3BOJISIONINE TPUMEHSATh U3yUCHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasena Kypca, TaKk U WHTETPUPYS
MpUMEHEHUE 3HaHUW U3 Pa3HbIX pa3/esoB. st KaueCTBEHHBIX 3a71a4 MPUOPUTETOM
SBJISIOTCSL 3aJlaHusg Ha OOBSCHEHHE/TPECKa3aHue NPOTEeKaHUsi (U3MIECKUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel JKU3HU, TpeOyrolue BbIOopa GhU3NIeCKOn
MOJIJIH JIJIsl CUTyaIllH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHunto yueOHoro mporecca Kype Gpusuku yriy0aéHHOTo YpOBHS Ha YPOBHE
cpenHero oomero oOpa3oBaHUsl JTOJDKEH H3YydaTbCsl B YCJIOBHUAX IPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
000pyIOBaHUE /IS BHITIOJTHEHNS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHHUECKUX
OIBITOB, TAOOPATOPHBIX PaOOT U PabOT MPAKTUKYMa, & TAKKE JTEMOHCTPALIMOHHOE
o0opyI0BaHUE.

JlemoHcTpalMoHHOEe  000OpyAoBaHHEe (OpPMHpPYETCS B COOTBETCTBHHM C
NPUHIIATIOM MHUHUMAIbHOM JTOCTATOYHOCTH M  OO0ECIeurBaeT IMOCTAaHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud s
UCCIICIOBAaHMUSI ~ M3Yy4YaeMbIX SIBJICHMA M  TPOIECCOB, OMIIMPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére
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OJHOTO KOMIUIEKTa Ha JByX oOOydJamomuxcs. TemaTHuecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3KUKHU B 00111eM 00pa30BAHUU SBJISIFOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4aloumxcs K HaydYHOMY
U3YUYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyalIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
MCCJIEIOBATENBCKOTO OTHOIIECHHSI K OKPYIKAOIINM SIBJICHUSIM;

(bopMHpOBaHKWE HAYYHOTO MHPOBO33PEHHS KAK pE3yJbTaTa U3yYEHHUsS OCHOB
CTPOEHUS MaTepUU U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUM O poiau (PU3UKU [J PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHrne 3TUX 1esieid 00ecreunBaeTCsl PelICHUEM CIEAYIOINUX 3a1ay B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPO(PU3UKHY;

(dbopMHpOBaHUE YMEHHI MTPUMEHATh TEOPETUUECKUE 3HAHUA HJI1 O0OBICHEHHUS
bu3nYecKUX SIBICHUNW B TPUPOAE M ISl MPUHATUS TPAKTUUECKUX PEHICHUN B
MMOBCEIHEBHOM KU3HHU;

OCBOCHHE CIIOCOOOB PEIICHUSI PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hU3UIECKOM
MOJIEJNIbIO, 3aj/lay, MOAPa3yMEBAIOIIMX CaMOCTOSITENbHOE CO3AaHue (PU3NYEeCKOn
MOJIeNIM, AJEKBaTHOW YCJOBHMSM 3aJladyd, B TOM YHCIE 3a7ady HHKEHEPHOTO
XapaKkTepa;

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS HA OKPYKAIOLLYIO CPENLY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepnpeTanuu  UHGOpMaInH,
OINPENENEHHS TOCTOBEPHOCTHU MOJYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUIsI Pa3BUTHS YMEHUM IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON IESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpAaETCs OOYyYAIOIUMUCA, I[UIAHUPYIOIIUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus otBoauTcs B 10 kiacce — 170 yacoB (5 4acoB B HEEIIO).

[Ipennaraempiii B mporpaMMme MO (U3MKE MepeyeHb Ja0OPaTOPHBIX WU
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YYWUTEIb JEJIaeT BBIOOP
NPOBEJCHHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJarouxcs.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTOA NMO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[TorpemHocT  u3MepeHuit  (u3myeckux  BenuuuH  (abcomnroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Pons u mecto ¢usuku B (GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpa, B MPAKTUYECKON JIEATEILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHre cuiibl TOKa U HAMPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU TOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi abopatopueit mo ¢usuke. [Ipumepsl u3mepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOM TOYKH, €r0 MPOCKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMelieHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHUe Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH M
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHOE  nBMKEHWE. JIBHKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACATEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATHUYECKUX XAPAKTEPUCTUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue aBukeHUs Tena, OpPOIICHHOIO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTH B PELyKTOpE.

CpaBHeHUE TTyTel, TPACKTOPUI, CKOPOCTEHN ABUKEHHUS OJTHOTO M TOTO e Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPUH PaBHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue nBukeHus Tena, OpoIeHHOro rOpu30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIy NaIbHOCTBIO MOJIETA WU
HAa4YaJIbHOM CKOPOCTBIO TEA.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJIa OOpaIIeHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



[lepBbiii 3akoH Hprotona. MuHeprumanpHble cuctemsl oTcyéra. [lpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTALMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MAaI€HUS OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduuecKoi MHUPOTHI. JBrkeHne HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocMuueckas CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLMAIBHBIX CHCTEMAaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAEHCTBYOLIEH TPUIIOKEHHBIX K TEIY CHII C IPOU3BEACHUEM
Macchbl T€Jla Ha €ro YCKOPEHHE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPU ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBS3aHHBIX HHUTBIO, IIEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teiry. LIeHTp TsbkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME TMPOLECCHL: KPOHIITEHH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PaCUYET CUJT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonvt coxpanenusn é mMexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUH LIEHTpa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.
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[loTeHIMaNIbHBIE W HENOTEHUMAJbHBIE Cuibl. [loTeHnmanbHas sHeEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnuanpHas sHeprus tena
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHyTpu W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKON YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONIEP, NPY>KUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHHUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepTuy Tea MpU COBEPILICHUN PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TNOTCHLMAJIBbHOW SHEPrUil IpU
JEHCTBUU HA TEJIO CWJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3mepenne nMiryJibca Teia 1o TOpMO3HOMY Iy TH.

N3mepenne cuibl TITU, CKOPOCTH MOJIEITU 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIbI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBUH.

M3mepeHne KHHETUYECKOW SJHEPTUHU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU TPYKHUHBI C paObOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHOBCKOe BHKEHHE. XapaKTep IBHKECHHUS
M B3aWMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TeT U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojelnel. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo BemectBa. [locrossHHas ABoraapo.
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TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcust.

Mogenb ueanbHOTO ra3a B MOJEKYJAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJECHUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJeaJbHOM Tra3e C TOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MIPE/ICTaBICHNE U30TMPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpATyPhl TEPMOJIUHAMUYECKOU CUCTEMBI CO CpEIHEH
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxunkocten.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYIJI.

Mopenu KpucTamin4ecKux peueTok.

Hab6mronenue u riccieqoBaHue U30IMPOIIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaul, npaKmuKym.

HccnepoBanne mpoliecca YCTAHOBJICHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEeHE MEXTy ropsUueii U X0JI0THOM BOJIOM.

N3ydeHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJO0BAHO HCIOJIb30BAHHE
rdpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHUE napaMeTpsl. [TapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMYMH, ONMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnmpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.
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Mopnens wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa n BbIpaXEHUE JUIsl BHYTPEHHEH JSHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEN YHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTa B TepMOAUHAMUKe. Brruucienue padoTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHN. BHYTpeHHss1 3Heprusa. KoimuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIlepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunnumne! gercTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHuuecKue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuHA,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, YTHIIM3AIHs OMOOPTaHUYECKOTO TOILIUBA JIJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3MeHeHne TemnepaTypsl IpU a11adaTHYECKOM PaCIIMPEHUU.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue aquabaTHOTo npolecca.
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KoMmmnproTepHble MOJEIN TEIIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATyPbl KUIIEHUS KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y aefbHas TeIioTa
apooOpa3oBaHUsI.

HacelleHHble W HEHacChIIeHHbIE TMapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEPATyphl KUIIEHUSI OT JAaBJICHUS B
KUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYKHA
TEIJIOBOTO PACHIUPEHHs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOEe HaTsDKeHHE. K03 hUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansapasie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TMPOLIECCHL:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TerioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OMBITH C MBUTbHBIMU TJIEHKAMH.

CmauuBaHue.

Kanunnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.
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CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenne ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHHUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH JAeopMali  pEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
NIEKTPUYECKUX 3apAnoB. IIpOBOOHMKHM, IUAIEKTPUKA U MOJYyHPOBOIHUKH.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KysoHa.

DJeKTpudecKoe nose. Ero neicTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  mois.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUHMaNI 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAIOB JUJISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK |
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy SIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMepHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JAvpnekTpukn B DIEKTPOCTATUYECKOM  TOJIE. Jusnexrpuueckas
IIPOHULIAEMOCTb BELIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.
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[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCATOpa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHZEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOoPa.

3apsiaKa U pas3psiika KOHJIEHCAaTopa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

O1ieHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTeKkaHus TOKa B NN, COAEPKAILECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmMpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CyliecTBOBaHUSI TMOCTOSIHHOTO DJIGKTPUYECKOro TOKa. McTOYHUKH
toka. Hanpsokenue U u DJ1C &.

3akon Oma i1 yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.
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MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKkoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

W3MepeHne CUilbl TOKa U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coenHeHns UCTOYHUKOB Toka, JJIC GaTtapeii.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJTKOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3MmepeHne yaenbHOro CONpOTUBIIEHUS TPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesna u3MepeHus ammnepMerpa (BoJIbTMETPa).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTHUBJICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctu DJIC raqbBaHHMYECKOTO 3JEMEHTa OT BPEMEHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 paziuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTb  PA3MYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.
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[ToynmpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Paznmuyneie TUIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lima3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
QIIFOMUHUSA, YJIEKTPOHHAs MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTD BO3IyXaA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OOHOCTOPOHHSSI NPOBOAMMOCTbD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HabGmronenne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UcTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3rYecKUil MPAKTUKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AGCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYHH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C Y4YETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4yHBIH (akT, TUIOTe3a, (PU3MYEcKas BEIWYMHA, 3aKOH,
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Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepoosna, ux rpaguku u cBoicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, muddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydeHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJIUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DJIEKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHE), ABUTATENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOTyTPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHBI

JINYHOCTHBIE PE3YJIBTATBHI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHsS Yy4yeOHoro mnpeamera «Dusuka»
JIOJDKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH 00YyYarouXcsl pyKOBOJCTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JESITEIHOCTH B IMPOLIECCE pealn3aliyd OCHOBHBIX HaIlpaBiICHUI
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JAaHCKOI0 BOCIIUTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKON MO3ULUN 00YUYAOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAAUIUOHHBIX OOIIEYEIIOBEYECKUX TIyMAaHUCTUUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX I'PAXKIAAHCKOTO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpPaBJICHUUM B 00pa3zoBaTEIbHOU
OpraHu3aluu;

e yMEHHE B3aUMOJCHCTBOBAaTH C  COLUMAJIBHBIMM  HWHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKUIMUSIMU U HA3HAUCHHUEM;

e TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM IESATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKOU VJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MMOBEICHUS;

e CIOCOOHOCTBH OLICHMBATH CUTYallMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSCh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YHCIIE B IEATEILHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IyIIETo.

3CTETHYECKOr0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PUZNIECKON HAYKE.

TPYAOBOI0 BOCTIMTAHUS:
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MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAlOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKHU;

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUs1 (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESATENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue JeMicTBUA:

CaMOCTOATENBbHO  (OpMyJIHpOBaTh M aKTyaJlU3upoBaTh MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIN AEATENBHOCTH, 33/1aBaTh IAPAaMETPbl U KPUTEPUH HX
JNOCTH)KEHHS,

BBISIBJIAITH  3aKOHOMEPHOCTM M TPOTHUBOPEUMST B PacCMATPUBAEMBIX
bu3NUEeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH pEUICHUs] MPOOJIEMbI ¢ YUETOM aHaIu3a UMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBHE
pEe3yJIbTATOB LIENSIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX peajbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIQ/IETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMHU
(bU3NYECKON HAYKH;
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BJIaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BHUAAMH JCSITCILHOCTH IO TOJYYEHHWI0O HOBOTO 3HAHUS, €r0
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBS3W U aKTyaJH3WpOBaTh 3ajady,
BBIIBUTAaTh TUIOTE3y €€ pEeIIeHUs, HaxOQuThb AapryMEHThl AJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJI€Th HaBbIKAMU MOTYy4YeHUsI HHGOPMAIMKU (PU3NYECKOTO COJIEPHKAHUS U3
MCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH TOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJIEP)KAHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:
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OCYIIECTBIISITh OOIIEHWE Ha YpokKax (U3UKM U BO BHE-YPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX AEUCTBHH C y4éTOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ Y4ETOM MHEHUIM YYaCTHUKOB, OOCYKIaTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTHO COCTABIISITH IUIAH PEHICHHs pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YUYETOM UMEIOUINXCS
pECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPENOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacImpsTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEAOUTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO APYIUIUMU B 001acTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;
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e BJIAJCTh HAaBBIKAMH TIO3HABATEIBbHON pEQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIeKCUH AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOTO
pelIeHNUS;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IPUHUMATH c€Osl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIu3e Ppe3ybTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTMXKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJICKT, MIPEAMOIaT AFOTITHH
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIKOYAOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HTHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOILMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYWUTHIBATh €ro MpPH OCYIIECTBICHUM OOILECHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xoniy o06ydenus B 10 knacce npeMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:
e IIOHMMATh pPOJb (PU3UKK B DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
DKOJIOTUYECKOM, COLMANbHOM U OITUYECKOW cdepax AesITeIbHOCTH
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YEJIOBEKa, POJib U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIMHA  (QU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3UUECKON TEOpPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJIenel PU3NIECKUX TeJ U IPOIIECCOB
(sBNIEHUI): MHEpUUATIbHAS CHCTEMa OTCU€Ta, a0COJIOTHO TBEPAOE TEINO,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIcHHE,
aOCOJIFOTHO yIIpyTas naedopmalus, aOCOJIOTHO YIPYyroe U abCOTIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Ta3za, JKUIKOCTU M TBEPIOIO
(KpUCTAIIIMYECKOr0) Teja, UIeaIbHbINA Ta3, TOUCUHBIN 3aps]l, OJTHOPOJIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh ycioBHs (TpaHUIbl, 00JIACTHM) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHUYECKHE IMPOLIECCHl U SBIICHMUS,
UCIIOJIb3Ys] OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI MEXAaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes aJis CKOPOCTH M TEepeMelIeHus,
3akOoHbl HbIOTOHA, TPUHLIMI  OTHOCUTENIBHOCTH ['anmuiies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBSI3b Pa0OTHI CHUJIbI C M3MEHEHHEM MEXaHMYECKOW JHEprud,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHUSI IPUMEHUMOCTHU
(du3MUecKuX 3aKOHOB: MpeoOpa3zoBaHuil ['anmuies, BTOPOro M TPETHETO
3aKkOHOB HPBIOTOHA, 3aKOHOB COXpaHEHHsI HMIIYJbCA UM MEXAHUYECKOU
SHEPIrUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble mojoxkeHus MKT u 3akoHbl MoOJIeKyJsipHOM (U3UKUA H
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBsI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPrUEN TEIJIOBOIO JIBMKEHUS €r0 YacCTHUIl, CBA3b JABJICHUS UICAIBHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypol, ypaBHEHUE
MenneneeBa—KnaneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCaX), MPU ITOM HCIIOIb30BAThH
MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBHUS IPUMEHUMOCTHU
ypaBHeHus: Menneneesa—Knanenpona;
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aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOTO MOJIA, MPUHLHUI CYIEPIO3UIUN IIEKTPUUECKUX
MOJIEN, IPU ATOM YyKa3biBas yCIOBUS NPUMEHMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa g ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoynsa—JleHna,
npaBuia Kupxroda, 3akonsl @apajes 115 3JIEKTPoIIn3a);

OMKCHIBATH (PU3WYECKUE TMPOILIECCHl U SIBICHUS, HMCHOJb3YsS BEITUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPT U,
MEXaHU4ecKasl JHeprus, paboTa CUIbl, IEHTPOCTPEMUTEIBHOE YCKOPEHUE,
cuja TSKECTH, CWia YOPYTrOCTH, CHJIa TPEHHS, MOIIHOCTb, SHEPIUs
B3aUMOZEHCTBUSI Tesa ¢ 3eMIIEN BOIM3U €€ MOBEPXHOCTH, SHEPTUsl yIpyron
nedopManuy Ipy>KUHbBI, KOJTUYECTBO TEIIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrusi HIEaIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENbHAS BIAXKHOCTD
Bo3nyxa, KIIJl maeasibHOro TEIIOBOrO ABUTATENS; 3JIEKTPUUECKOE MOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTh MOJII TOYEYHOIO
3apsfa WM 3apsSHKEHHOTO 1Iapa B BaKyyMe€ M B JIUAJIEKTPUKE, MOTEHLUAT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHUHUAJTIOB, AJIEKTPOIBHUKYIIAS
cuia, CUjia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAS] EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBJIEHWE  ydacTKa  LeNu ¢
NIOCJIEIOBATEIbHBIM U MAPAJUIEIIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPIHS
AIIEKTPUYECKOTrO MOJIsl KOHAEHCaTOopa,;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKEeHUE, MudPy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAIus, TJIaBJIeHUE U KpUCTAJUIM3al s, HAPABIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IPU ITOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOW  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JAelaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIEI0BAHNUS;
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IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTUMAIBHBIA METOJ M3MEPEHHS, OICHUBATh AOCONIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI 110 MPOBEPKE NPEIOKEHHON TUIIOTE3bI: MNIAHUPOBAThH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIM3UPOBATH
MOJly4YEeHHBIE PE3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MPEAIOKEHHOM
TUIOTE3bI;

co0r01aTh paBuiia 6€30aCHOrO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMKax  yuyeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00pPaTOPHOro 000pyAOBaHUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
¢u3nyeCcKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuecKoil Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
MPUMEHATH POPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJIAThI (PU3UIECKHIX
TEOpUH TPU UCTOJIH30BAHUU MATEMaTUYECKUX METOJIOB pEIICHHs 3a/ad,
IPOBOANTH PAcU€Thl HA OCHOBAaHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3yJbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyIolue NPUMEHEHHUS 3HaHUN U3
Pa3HBIX pa3neioB Kypca GU3MKH, a TAK)KE UHTETPallii 3HAHUHA U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO0 IMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONb30BaTh TEOPETUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PaOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHUU JOCTH)KCHHUU
HAayKl M TEXHOJOTMH JUIs JaJbHEHIIEr0 pa3BUTHUA YEJIOBEYECKOIO
00I11eCTBa;

OPUMEHATH pa3jNyHble COCOO0bl paboThl ¢ MHpOpManuen (HU3NUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE
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TEXHOJOTHH JJii TIOWCKa, TepepaboTKW M TPEabsIBICHUS YyueOHOW H
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHWW, TaK U HAa OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TpyHNe€ C MCIOJIHEHHEM pa3jIMYHbIX COLUAIBHBIX pOJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSIBIATH MOTUBALUIO K Oyayiied npohecCUOHAIBbHON AESITEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrposbubie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pazzen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPOIBI
11 Hayunslit MeTO O3HAHUS TPUPOLBI 2
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 16 1
2.2 JlnHamuka 16 1
2.3 Craruka TBEpAOro Tela 11 1
2.4 3aKOHBI COXPaHEHUS B MEXaHUKE 13 1
Wroro mo pazneny 56

Pasnen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETHYECKON TEOPUH 17
3.2 TepmonnHamuka. TennoBble MalTuHbI 22
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
nepexo/Ibl
Hroro no pazneny 53
Pazgen 4. DJIEKTPOANHAMUKA
4.1 DIIEKTPUUYECKOE TTOJIE 24
4.2 [TocTOSIHHBIN ANEKTPUUYECKUI TOK 24
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4.3 Toku B pa3nu4HBIX cpeax 6
Hroro mo pazaeny 54
Pa3zaen 5. PUSHYECKUM TIPAKTUKYM

5.1 | Du3nYeCcKuil TPAKTUKYM 5
Hroro no pazaeny 3)
PezepBHOE Bpemst 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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n/n

Tema ypoka

ITOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

KoaunuyecTBO 4acosB

Kourposbubie IIpakTHyeckue

B
cero padoThI padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®usznka — pyHaaMeHTalbHas HayKa O
npupojie

AOCONIOTHAS U OTHOCUTEJIbHAS
MOTPEIIHOCTH U3MEPEHUI (PU3NYECKUX
BEJIMYUH

Mexanunueckoe aBrkenue. Cucrema
orcyeta. OTHOCUTEILHOCTD
MEXaHHYECKOTo IBIKeHUs. [Ipsmas u
oOpaTHas 3a/1a4ll MEXaHUKHU

PaBHOMEpHOE ITPSAMONIMHEHOE
neuxenue. ['paduueckoe onucanue
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JBUKCHUS

PaBHOMEpHOE ITPAMONIMHENHOE
neuxenue. ['paduueckoe onucanue
PaBHOMEPHOTO MPSMOJIIMHEHHOTO
JBUKECHUS

CroxxeHne nepeMeneHil 1 CKOPOCTEN.
Pemenue 3agau

Pemienne 3amad mo Teme PaBHOMCPHOI'O
HpHMOJ’IHHCfIHOF O IBH)KCHHA.
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HepaBnomepnoe nBrxenne. MruoBeHHast
cKkopocTh. Yckopenue. [Ipsamonuneiinoe
JBUKEHHE C TOCTOSTHHBIM yCKOPEHUEM

I'paduueckoe onucanme
HpSIMOJIPIHCﬁHOI‘O ABHUKCHUSA C
IIOCTOSIHHBIM YCKOPEHUEM

10

11

['paduyeckoe onucanue
MPSIMOJIMHEHHOTO JIBHXKEHHUSI C
MOCTOSIHHBIM YCKOPEHUEM

Pemenune pacuéTHbIX U rpaduvIecKux
3a/ad.

12

[ToBrOpenue marepuana. Pemenue 3anaq
10 TEME.

13

14

15

CamocrosrenbHas padoTta
«IIpssMONMHENTHOE PAaBHOYCKOPEHHOE
JBUKCHUEH

CBoOogHOE nasieHue. Y CKOpeHue
CBOOOJIHOTO Ma/IeHusl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBr>keHue Tena, OpoIIeHHOTO MO YIJIOM
K TOPU30HTY

16

KpuBonuneliHoe nBuxeHue. /[Bruxxenne
10 OKPYKHOCTH. YTJIOBasi U JJUHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
yCKOpeHue
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O060011eHIE N3yUYEHHOTO MaTepraa 1o

17 KuHeMaTtuke. Perenue 3anau.

18 KonTtponbHast pabora o Teme
"Kunemartuka"
ITepsbriif 3akoH HetoToHA. HEpUHaibHBIE

19 cuctembl orcuéra. [Tpunuun
oTHOcuTeNbHOCTH ["anures.
HeunepuuanbHbie CUCTEMBI OTCUETA

20 Cwita. PaBHoselicTByro1as cuia. Bropoi
3akoH HrroTona. Macca

21 Bzaumopeiicteue Ten. Tperuit 3aKkoH
Hsrotona

99 [Tpunuun cynepno3uiuu cui. Pemenue
3a/1a4 Ha MpUMEHeHne 3aKk0HOB HproToHa

23 Pemenue 3a1au Ha 3akoHbl HploTOHA.

24 Pemenue pacu€THbIX 3a7a4.

o5 CamocTtosTenbpHas paboTa «3aKOoHbI
Hsroronay.
3aKOH BCEMUPHOIO TATOTEHUS.

26 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U
MHEPTHOU Macchl

97 Cuita TSKECTH U yCKOPEHHE CBOOOIHOTO
naeHUs
JIBukeHre HeOECHBIX TeN U UX

28 MCKYCCTBEHHBIX CIIyTHUKOB. [lepBas

KOCMHUYCCKasA CKOPOCTh. 3aKOHBI Kennepa
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Pemenne 3amaq Ha 3aKOH BCCMHUPHOTO

29 1
TATOTEHUSL.

30 CamocrosrenbHas padoTa «3aKoH 1
BCEMUPHOTO TATOTEHUS.

31 Cwita ynpyroctu. 3akoH ['yka. Bec tena 1
Cuna tpenus. [Ipupona u BUIIBI CUT

32 TpeHusl. [[BUKEHME B )KUAKOCTHU U Ta3e ¢ 1
Y4ETOM CUJIbI COTIPOTHUBIICHUS CPEJIBI

33 HaBnenue. 'mapocrarnueckoe AaBjieHHUE. 1
Cuia Apxumena

34 KonTponbnas pabota no Teme 1
«IlmHamMuka.
AOCOJIIOTHO TBEPJIOE TEJIO.

35 [TocTynarenbHOE 1 BpamaTesbHOE 1
JIBUKEHHE TBEPAOTO TeNa

36 MOMEHT CUJIbl OTHOCHTEIIBHO OCH 1
BpaieHus. [1neqo cuibl

37 ITepBoe ycinoBue paBHOBECHS. 1

38 BTtopoe ycnoBue paBHOBECHS. 1

39 Bunsl paBHOBecus 1

40 LeHTp TsDKECTH. 1

41 Pemenue 3amau 1

42 Pemenue 3a1a4u Ha yCcIIOBUSI paBHOBECHS. 1

43 Pemenue pacuéTHbIx 3a1a4 ¢ 1
000CHOBAaHHEM.

44 O0606mmenue matepuana. Pemenue 3amay. 1
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45

KonTtponsHas padora no teme " CraTuka
TBEpAOro Tena"

46

HNmnynsc MaTepuabHOM TOUYKH, CUCTEMBI
MaTepualbHbIX Touek. LlenTp Mace
CHUCTEMBI MaTEPUAIIBHBIX TOYEK. Teopema
0 JIBJKCHMHU LICHTPA Mace

47

48

NMITyibC CHITBI M MN3BMEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeaktuBHOE ABHKCHHE

Pemenue 3a1au Ha 3aKOH COXpaHCHUA
HMITYJIbCA.

49

MoOMeHT uMIlysibCa MaTEPUAIILHON TOUYKH.
[IpencraBieHne 0 COXpaHEHUU MOMEHTA
MMITYJIbCA B LICHTPAJIbHBIX MOJIAX

50

51

Pemenue 3amau.

CamocrodrenbHas paboTta «3aKoH
COXPAHEHHUS UMITYJIbCAY.

52

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
npecTaBieHne padboThl CHIIbl. MOIIIHOCTD
CHJIBI

53

Kunernueckas sueprus. Teopema 06
N3MEHEHNN KUHETHUECKOU OHEpPIrun
MaTepUaIbHOU TOUKH

54

[ToTeHuManbHBIE U HETTOTEHIINATIbHBIE
cuibl. [loteHnmanbsHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh
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TpeTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HEIMOTCHLIHMAJIBHBIX CHUJI C

55 W3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOH 3Hepruu
Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

56 Ypasuenue bepHyum 115 uaeanabHON
KUAKOCTU

57 Pemenue 3a1au ¢ 000CHOBaHWEM Ha
3aKOHBI COXPAHCHHUS B MEXaHUKE.

58 KonTponbhas pabota no teme "3aKOHBI
COXpaHEHUs B MeXaHuke"

Pa3BuTHe npeacraBneHuit o mpupoe

59 ter1oThl. OcHOBHBIE nonoxenuss MKT.
Huddysusa. bpoyHOBCcKOE IBUKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U

60 TBEPJIBIX TEJ. XapakTep ABMKECHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).

61 KonumaectBo Bemecta. [locrossHHAs
ABoraapo

62 Temneparypa. TerioBoe paBHOBeCHE.
[[Tkana [enbcust

63 OcHoBHoe ypaBHeHue MKT

64 Pemenne 3amau

65 CamocrosrenbHas pabota «OCHOBBI
MKT».

66 UneansHblii ra3. ['a30BbIe 3aKOHBI
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67

Ypasuenue Menneneesa-Kianelpona.
Penrenue 3amau

68

69

AbcomoTHas TeMiieparypa. 3akoH
JanproHna

HSOHpOHCCCH B HACAJIbHOM ra3e€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

70

I'paduueckoe npencraBieHue
M30IIPOIIECCOB: U30TEpMa, U30X0Pa,
n3zobapa

71
72

Pemenue rpaduyeckux 3amay.

Pemenue 3amau

73

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
CpeHEeW KMHETUYECKOM SHEpruen

NMOCTYHNATCJIBbHOI'O TCIIOBOT'O ABUKCHUSA

e€ yacTull

74

75

76

77

O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI
o TeMe "OcuoBel MKT"

KonrtponsHas padora no reme "OCHOBBI

MKT. I'a30BBI€ 3aKOHBL."

TepMOI[I/IHaMI/I‘leCKaH cucTcMa. 33.IlaHI/Ie

BHEIIHUX ycioBul uist T/ cuctemsl.
Bremnue u BHyTpEeHHUE ITapaMETPBI.
[Tapamerpel T/] cuctemsl kak cpegHue

3HAYCHHA BCIINYUH, OITMCHIBAOIIINX e€ Ha

MHKPOCKOIMMYECKOM YPOBHE

VYpasHenue Menpeneesa-Knaneiipona u

BbIpa)KE€HUE U1l BHYTPEHHEH 3HEPTruu
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Bripaxenue 111 BHyTpEHHEH SHEPTUU
OJIHOATOMHOT'O MJI€aJIbHOTO Iasa.

8 KBazucrtarnueckue U HeCTaTUYECKHE
MIPOLIECCHI
OnemenTapHas paboTa B TEpMOIMHAMHUKE.

79 Brruncienue paboTsl o rpaduky
npouecca Ha pV-nuarpamme
Tennonepenaya kak crocod W3MEHEHUs

80 BHyTpeHHel sHeprun T/l cuctemsl 6e3
coBepIIeHHs paboThI

81 Dk3aMeH 1o ¢usuke 3a 1 monyroaue.

82 Dk3ameH 1o (u3uke 3a 1 momyroaue.

83 KonBek1usi, TerionpoBOAHOCTb,
U3JTy4YeHUE
KonnuecTBo Terminotel. TemioéMKocTb

84 Tena. Y ienpHas 1 MoJIsipHast
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAs
TEIUIOTa CrOPaHUs TOIIMBA

85 Pacuér xomuuecTBa TEIUIOTHI IPU
TerIonepeaue

86 [Tonsarue 06 annadbaTHOM TpoIecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI
KonnuectBo TemnoTs! 1 paboTa Kak Mepsl

87 W3MEHEHUs BHyTpeHHel sHeprun T/1
CHCTEMBI

88 Bropoii 3aKk0oH TepMOJUHAMUKH IS

PaBHOBCECHBIX U HCPAaBHOBCCHLIX
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nporeccoB. HeoOpaTUMOCTh MPUPOTHBIX
HPOLIECCOB

[IpuHUMIIBI AEHCTBUS TEILUIOBBIX MAIIKWH.

89 KILI

90 Maxkcumansroe 3Haueraue KITJI. Ilukn
Kapno

91 Pemienne 3agau

92 Pemrenne KOMOMHHPOBAHHBIX 3a7a4.
DKOJOTHYECKHE ACIIEKTHI UCIIOIb30BaHMS

93 TEIUIOBBIX aBuraresneil. Temiosoe
3arpsi3HEHUE OKPYIKaIOIIEH Cpeibl

94 Pemenne 3agay.

95 Penrenne 3a1a4 1715 MOATOTOBKH K
KOHTPOJIbHOH paboTe.

O00011eHNe U CUCTEMaTU3ALNS 3HAHUI

96 no Teme "TepmoauHamuka. TenmoBsie
MallInHb"

97 KonTponbHas padbora no teme
"Tepmonunamuka. TenaoBbie MalTuHbI"
[TapooOpa3oBaHue U KOHICHCAIIHS.

98 Hcnapenue u kunenue. Y aenbHas
TEIUI0Ta NapooOpa30BaHUs
HaceimieHHbIe 1 HEHACHIIIICHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U

99 JABJICHUSI HACKIIIEHHOTO Mapa OT

TEMIEPATYPhI, UX HE3ABUCUMOCTH OT
00BbEMa HACHITIIEHHOTO T1apa.
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3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT
JaBJICHUS B )KUAKOCTU

Brnaxxnocts Bo3ayxa. AGcomtoTHast U

100 OTHOCHTEJIbHAS BIIAKHOCTb

101 Pemenue 3amau
TBépnoe Teno. Kpucrammyeckue u

102 amop(HbIe Telaa. AHU30TPOIHUS CBOMCTB
KPHUCTAIIJIOB

103 [InaBnenue u xpucraumsanus. Y gebHast
teruioTa tiasienus. CyOnumarus
Hedopmaruu TBEpAOTO Tena. PacTskenue

104 u cxarue. Casur. Moayine FOnra. [Ipenen
yopyrux aedopmaruii
TeroBoe paclumpeHue KUIKOCTEN U

105 TBEPBIX TEI. AHTAPMOHHU3M TETIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

106 [Ipeo6pa3oBanue sHEPrUU B Ga30BbIX
nepexoaax

107 VYpaBHeHUe TeroBoro H6ajgaHca

108 Pemrenne 3amau
[ToBepXHOCTHOE HATSKEHHE.

109 Kanwmiapueie snenus. JlaBnenue nox
UCKPHUBIICHHOH IMTOBEPXHOCTHIO KUIKOCTH.
®opmymna Jlamnaca
O06o0011eHe U cucTeMaTU3alus 3HAaHUN

110 110 TeMe "ArperaTHble COCTOSIHUS

BeniecTBa. Pa3zoBble epexoabl”
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111

KonTtponbHast pabora o Teme
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie Iepexoib"

112

OnexTpu3anus Tea U €€ IposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
ANIEKTPUYECKHX 3aps0B. [IpoBogHIKH,
JIMAJIEKTPUKU U TOTYTIPOBOTHUKH

113

114

115

DeMEHTApHBIN ANEKTPUUECKUH 3apsi.
3aK0H COXpaHEHUs AIEKTPUIECKOTO
3apsaa

BzaumoperictBue 3apsiioB. Toueunbie
3apsiabl. 3akoH Kyiona

Pemenue 3amau

116

117

118

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

Harnpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
[TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH
9JIEKTpUUECKOro nojst. OqHOPOAHOE
JIIEKTPUYECKOE TTOJIE

IToTeHIIManbHOCTD DJIEKTPOCTATUYECKOTO

moJis. Pa3HOCTh MOTEHIIMATIOB U
HAIIPSIP>KCHUEC

119

IToTeHumanbHas SHEPTUs 3apsiia B
JJIEKTpocTaThYecKoM rose. [loreHnnan
AJIEKTPOCTATUYECKOIO OIS

120

CBs13b HaAPSHKEHHOCTH TTOJISI U PA3HOCTH
MOTEHIHAJIOB JUIS DJIEKTPOCTATHYECKOTO
OJISA
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[IpuHIHKI Cynepno3uuuu 3JIEKTPUIECKUX

121 N
HoJieH

122 Pemienne 3agau

123 ITone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3apsKEHHOU cephl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO

124 00béMmy mmapa. [Tose paBHOMEpHO
3apsDKEHHOM O€CKOHEYHOM MIOCKOCTH

125 [TpoBOIHUKY B AJIEKTPOCTATHICCKOM
noJie. Y CJIOBHE PaBHOBECHS 3aps/IOB

126 JIMdIIeKTpUKY ¥ OJTYTIPOBOAHHUKY B
3JICKTPOCTATHYECKOM I10JIe
Konpnencarop. D1neKkTpoéMKOCTh

127 KOHJIEHCATOpa. DIIEKTPOEMKOCTD
IJIOCKOTO KOHACHCATopa

128 [TapannensHOE coequHEHNE
KOHJICHCATOPOB

129 [TocnenoBarenbHOE COETMHEHUE
KOHJIEHCATOPOB

130 DHeprus 3apsKEeHHOr0 KOHIEHCaTopa

131 Pemenue 3amau

132 JIBr>keHuMe 3apsiKEHHON YaCTHUIIbI B
OJIHOPOJHOM DJIEKTPUIECKOM TI0JIe

133 Penrenne 3amau

134 O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH

o Teme "DieKkTpuueckoe mnoie"
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KonTtponbHast pabora o Teme

135 |
DJIeKTpuyecKoe mnoje"

Cuiia Toka. [TocTostHHBIN TOK. Y CIIOBHS

136 CYIIECTBOBAHWSI IIOCTOSTHHOTO
AIIEKTPUIECKOTO TOKA

137 Ncrounnku Toka. Hanmpsokenue u 31C

138 3akon OMa 11 y4acTKa L.
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCUMOCTb COIIPOTUBIICHUS

139 OJIHOPOJHOT'O TIPOBOJIHHUKA OT €TI0 JITHHBI
Y TUTOIIA U TIOTIEPEYHOTO CCUCHUS

140 VY aenbHOE CONPOTUBIICHHUE BELIECTBA.
Pemenue 3amau

141 [TocnenoBarenpHOE, apaLIeIBHOE,
CMEIIIaHHOE COEMHEHNE IPOBOIHUKOB

142 Pacuér pa3BeTBIEHHBIX JIEKTPUICCKHX
uenei. [IpaBuna Kupxroga

143 Pemenue 3amau

144 Pabora snexTpruyeckoro Toka. 3aKoH
Hxoyns —Jlenna

145 Pemenue 3amau
MOIIHOCTH JAEKTPUUECKOTO TOKA.

146 TemnoBass MOIIHOCTE, BhIACIIEMas Ha
pesucrope

147 Pemenue 3agau

148 O/1C n BHyTpEHHEE CONIPOTUBIIEHUE

HCTOYHHUKA TOKa
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3akoH OMa 711 OJIHOM (3aMKHYTOI)

149 . 1
AIEKTPUUYECKOM 11enn

150 Pemenue 3anau 1

151 MoOIIHOCTh UCTOYHUKA TOKA 1

152 KopoTtkoe 3ambikanue 1

153 KoHnneHncaTop B 1enu mocTOSHHOTO TOKa 1

154 Pemienue 3anau 1

155 Pemenne 3agau o teMme "IlocTossHHBIH 1
SJIEKTPUYECKUM TOK"

156 Pemenne 3amgau o reme "[locTosiHHBII 1
SJIEKTPUYECKUM TOK"

O0o001IeHNEe U CHCTeMAaTU3alNs 3HAHUN

157 1o TeMe "[1oCTOSHHBIHN 271eKTpUYeCcKuit 1
TOK"

158 KonTponbHas pabota mo Teme 1
"TIoCTOSHHBIN IEKTPUYECKUH TOK"
DneKTpuyeckas MpoBOAUMOCTh

159 pa3IMYHBIX BELIECTB. DIEKTPUUECKUM TOK 1
B MeTaiax. CBepXmpoBOIUMOCTb
DNEKTPUYECKHUIA TOK B paCTBOPAX H

160 pacruraBax 3JeKTPOJIUTOB. 3aKOHBI 1
®Dapages 175 dIEKTPOIU3a

161 DnexTpuueckui Tok B razax. [Imazma 1

162 DNEKTPUUECKU TOK B BaKyyMe. 1
BakyymHbIe pubopsl

163 DNEKTPUYECKHUNA TOK B TIOTYITPOBOTHUKAX. 1

[TosrynpoBOIHUKOBBIE TPUOOPBHI.
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164 Dk3aMeH 1o (PU3HKe 3a 2 TOIyroaue. 1

165 DK3aMeH 1o (pu3uKe 3a 2 moIyroaue.

166 ®uznyeckuil NPakTUKYM 0 TeMe " 1
«/IBrkeHue Temna 1mno oKpy>KHOCTHY.

167 ®uznyeckuil NPakTUKYM 0 TeMe " 1
«3aKOH COXPaHEHUs SHEPTUUY.

168 Du3nyecKuil MPaKTUKYM 110 Teme " 1
«l"a30BbIC 3aKOHBI.
Pu3n4eCcKuil NPAKTUKYM 110 TEME

169 "U3mepenune 3/1C u BHyTpeHHETO 1
CONPOTHUBIICHUS".

170 CDH3HLIGCKHUI71 IIPaKTUKYM I10 TeMe «Busl 1
COEIMHEHUI IPOBOTHUKOBY.

OBIIEE KOJIMYECTBO YACOB I1O0 170 17

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

1.du3uka. Mexanuka, 10 ximacc/ Maxumes I'.5., CungkoB A.3., O011ecTBO ¢
OrpaHUYEHHOW OTBETCTBEHHOCThIO «/IPO®MA»; AkumoHepHoe oOIIECTBO
«31aTenbCTBO «ITpocsemieHue.
2.®usuka. MonekynspHas ¢usuka. Tepmomunamuka, 10 kmacc/ MskuiieB
4., CunskoB A.3., OOmecTBO ¢ OrpaHUYEHHOH OTBETCTBEHHOCTHIO
«IPOD®AY»; AxnumonepHoe obOmectBo «M3marensctBo «IIpocBerienue.
3.®uzuka. Inexkrpoaunamuka, 10-11 kmacces/ Mskumes I.4., CunsikoB A.3.,
OO0miecTBO € OrpaHUYEHHON OTBETCTBEHHOCThIO «IPODA»; AKumoHepHoe
obmectBo «M3narenscTBO «IIpocBeiieHuey.

4 . duszuka 10 xmacc. Msakumes I'. ., byxosueB b. b., Corckuit H. H. nox
penakuuenr I[lapdentheBoit H. A., WzgmarensctBo  «llpocBemieHue».
5.®wuzuka 10 -11 kmaccel. PeiMkeBuu A. I1., MockBa, M3narenbctBo «JIpoday.

6.Pusuka 10 kmacc. Kupuk JI. A., Mocksa, M3natensctBo «Mnekcay.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIS
1.@u3uka 10-11 knaccsl. Tuxomupona C. A. noa pegakuueit Kyposckoro K. 1.
H3narenbcTBO «MHueMo3uHa.
2.Du3uka 10 xknacc. Merogunueckoe nmocodue. Cunsua A. A., Xoauna C. A.,

Kynpssues B. B., M3natensctBo «Poccuiickuii yaeOHUKY.
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
1.2MeKTPOHHBIBIN KypHAJ U SJIEKTPOHHBIN THEBHUK.

2. ®I'UC «Mos tikomnay.
3.Ilmardpopma «Chepym».

4.EnuHoe conepkaHue 00Iero oopa3oBaHusl.
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