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[Iporpamma 10 ¢u3NKe HAa YpPOBHE CpEIHET0 OO0IIero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHOM mporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus W Konmenuuu
npenoaaBaHus yueOHoro mpenMera « Pu3nka» B 00pa30BaTENbHBIX OPraHU3AIHIX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera C y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaroniuxcs.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yyenue kypca (u3uku yriayOJEHHOTO YPOBHS IMO3BOJIAET PEAU30BAThH
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBHOCTSIM.

B nmporpamme mno ¢usnke omnpeaenstorcs IJIaHUPYEMble pe3yJbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKONM OCHOBOWM il pa3pabdOTKu TpeOOBaHWM K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nporpaMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHS Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pPE3yJIbTaThl OCBOCHMS Kypca (QU3UKM Ha YriayOia€éHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTAThI 110 roj1aM 00yUeHHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
MCIOJIb30BaHA YUUTEIAMU (DU3UKHU JIsl COCTABIICHUS CBOUX pab0OYMX MPOrpaMM.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPENOCTABIAET BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOIUYECKHX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHBINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (U3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 IO3HAHMSI TIPU BBITIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3lesioB (U3HUKH, BKIIOUAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMHUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus nOpeAnonaracT MCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoaEHHOTO YpOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHHUYECKHE YCTpPOMCTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OO0CYX IACHHS
po6JieM palMOHAIBHOTO IPUPOOTNIONIb30BAHMS U SKOJIOTHUECKOH 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s usnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYIomero ¢akropa ydeOHOro mporecca. s yrmyOnénHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 JSKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



IBa crocoba peanu3zanud (PU3NYECKOr0 TNpakTHKyma. B mepBoMm ciydae
NPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpaluss pabdoT MpakTUKymMa B CHUCTEMY J1aOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce u3ydeHus paszzaena (temsl). [Ipu stom mopg paboramu
NPAKTUKyMa TTOHUMAETCSl CaMOCTOSTEIbHOE HUCCIENOBAHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIArOBO HHCTPYKIIHH.

B nporpamme mno (¢usnke CcHUCTEMa YYEHMYECKOIO OSKCIIEpPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa IpPEJCTaBICHA €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUS W OCHamleHus kaOunera ¢usuku. [Ipm sToM oOecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbuioe BHUMaHHWE YAENSETCS PEIICHUIO PACUETHBIX M KAYeCTBEHHBIX
3agad. [lpu 3TOM 1m7s1 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOW M HESIBHO 33JaHHOM (PU3MYECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSIThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHHE 3HAHUN U3 Pa3HBIX pa3/enoB. [ KauecTBEHHBIX 3a7ad
NPUOPUTETOM SIBIISIIOTCSA 3aJaHWs Ha OOBACHEHUE/NPEICKa3aHhe MPOTEKAHUS
¢du3nyecKux SBJICHUNA U MPOLIECCOB B OKPY’KAIOIIEH *KU3HHU, TpeOyrolue BoIOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MaTepHalbHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypc (PU3NKU YrIyOJIEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
nabopaTtopHoe OOOpYyJOBaHUE JAJisi BBINOJHEHMS] YKa3aHHBIX B Iporpamme Io
(bu3MKEe YYEHUYECKHMX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHeYMBAaeT IOCTaHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB UM 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOPHUHi.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHHE HWHTEpeca M CTPEeMJICHUS OOydYaromMXcsd K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (HOPMUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpOBaHUE YMEHUI OOBSCHATD SIBJICHUS C UCTIOJIb30BaHUEM (DU3UICCKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESTEIBHOCTH, CBS3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpPUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUAX,  BKIIOYAs  MEXaHUKY,  MOJIEKYJSpHYIO  (DHU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
¢busznyecKkux SBICHUNW B MPUPOAE MU JUIsl MPUHATUS NPAKTUUECKUX pELIEHUI B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS] PAa3IWYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/1ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHUE
¢uznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadd, B TOM 4YHUCIE 3ajad
WHKEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TPUHILIMIIOB JEHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPEy;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHWS W IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUe YCJIOBHM [JIs1 pa3BUTUS YMEHHUI TNPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIIEIUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

Ha uzyuenue pusuku (yriayOaEéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JeJIaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOBI.

®duzrka — GpyHAaMEeHTalIbHAs Hayka O mpupoze. HaydHblii MeToa MO3HAHUS U METOJbI MCCIEeNOBaHUs (PU3NUECKUX
SIBJICHUM.

DKCIEPUMEHT U TEOPHSs B IIpoliecce Mo3HaHus npupoisl. Hadmoaenue u skcrepuMeHT B hU3HKe.

CnocoObl n3mepenus (pU3NUECKUX BETUYHUH (aHAJIOTOBbIE M IIU(MPOBBIE U3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYMKOBBIE CUCTEMBI).

[TorpemHocTu n3mMepeHuil GpU3NYECKUX BETUUHH (aOCONMIOTHASI U OTHOCUTEIIbHAS).

MopaenupoBanue (U3NYECKUX SBICHUM M MPOLECCOB (MaTepualibHas TOYKa, aOCOIIOTHO TBEPJOE TEJO, UJIeaTbHAs
XKUJKOCTh, UJICANIbHBIN Ta3, ToueuHbIN 3apsn). ['unoreza. ®usndeckuil 3aKOH, TPaHULIBI €r0 TPUMEHUMOCTH. Du3ndeckas
TEOPUSL.

Ponb u mecto pusuku B GOpMHPOBAHWK COBPEMEHHON HAYyYHOU KapTHUHBI MHUpA, B MPAKTUYECKOH AESITEIbHOCTU
JIOJIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

W3mepeHre cuiibl TOKa U HANpsXKEHUS B LEMU TMOCTOSHHOTO TOKAa MNpPU TMOMOIIM aHAJIOTOBBIX M LHUQPOBBIX
U3MEPUTENbHBIX TPUOOPOB.

3HakoMcTBO ¢ 1udpoBoit Jabopatopueit nmo ¢usuke. [Ipumepsl n3mepeHus (QU3NYECKUX BEIUYWH MPU TOMOIIU
KOMIIBIOTEPHBIX TaTYUKOB.

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBmxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTo ABMKEeHUA. CucTeMa OTCUéTa.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Pannyc-BekTop MatepraibHOM TOYKH, €TI0 MPOCKINHU HA OCU CUCTEMBI KOOPIUHAT. TpacKTOpUs.



[lepemenienne, CKOpOCTh (CpeAHssi CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE MATEpUAIbHOM TOYKH, HUX
IIPOEKIMHU Ha OCU CUCTEMBI KoopAuHAT. CI0XKEHUE NEPEMEILICHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH, YCKOPEHHS U
yTH MaTepUaIbHON TOYKU OT BPEMEHH U UX Tpaduku.

CBoOonHoe majeHue. YCKopeHue CBOOOJHOrO MajeHus. [[BukeHue Tena, OpOIIEHHOro MOJ| YIJIOM K TOPHU30HTY.
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH U YCKOPEHHSI MaTEPHAIBHON TOUYKH OT BPEMEHHU U MX TPadUKH.

KpuBonuHeitHoe nBmwxeHue. [[BUKEHHE MaTEpUAIIBHOM TOYKHA IO OKPYKHOCTH. YTJIOBass M JIMHEWHAs CKOPOCTb.
[lepuon m wyactora oOpamienusi. LleHTpocTpemuTenbHOe (HOpPMalIbHOE), KacaTellbHO€ (TaHIe€HIUAJIbHOE) U TOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHU4ecKue YCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI:  CIIMIOMETP, [BHKEHHE CHApsIO0B, IECIHbIC,
niecTepEHYaThie U PEMEHHBIE Mepeaun, CKOPOCTHBIE TU(THI.

Hemoncmpauuu.

Mogenb cucteMsl OTCUETA, MILTIOCTPAIUS KHHEMATUUECKUX XaAPAKTEPUCTUK JIBUKEHUS.

Crioco0bl uccie0BaHusl IBUKEHUI.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe:KEHHOM IPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOoIeHHOTro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHUE MyTEH, TPACKTOPU, CKOPOCTEU NBUKEHUS OJJHOTO M TOTO K€ TeJia B PA3HBIX CUCTEMaXxX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yyeHne HepaBHOMEPHOIO JBUKEHUS € LENBIO ONPEIEIECHUSI MTHOBEHHOW CKOPOCTH.

N3mepeHre ycKopeHHs P OpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIIOHHOM IJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU.

N3mepenne yckopeHusi CBOOOHOTO MaieHHs (PEKOMEHI0BAHO MCMOIb30BaHKE IMPPOBOM T1a00PATOPHUH).



W3yyenne ABWKEHHUS Tella, OPOIIEHHOTO TOPHU3OHTAIBHO. [IpoBepka THUIIOTE3bI O MPSAMON MPOMOPIIMOHATHHON
3aBUCUMOCTH MEXY JATbHOCTBIO MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne nBMKEHUS TEJIa 0 OKPYKHOCTH C MMOCTOSIHHOM 10 MOJTYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa OOpaIIeHHs] KOHUYECKOTO MasiTHUKA OT €ro apameTpoB.

Tema 2. lunamuxa.

IlepBbii  3akoH Hprorona. HMuepumanbable cuctembl orcuéra. [lpuHmun  otHOcuTenbHOCTH — ['anmunes.
HewunepimanbHbie cucTeMbl 0TCUETA (ONpEeIeHUE, TPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3uimm Cuil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 17151 MarepuaibHbIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHHUS. DKBUBAJICHTHOCTh TPABUTALIMOHHON U MHEPTHOM MAaCCHhlI.

Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MaJCHHUS OT BBICOTHI HaJl MOBEPXHOCTHIO IUIAHETHI U OT
reorpaguyeckoil mupoThl. J[BrmkeHne HeOeCHBIX Tl U X clyTHUKOB. 3akoHbl Kerutepa. [lepBast kocMuueckasi CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHKyIIerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUS CKOJBXKEHHS M cuiia TpeHus nokos. Koapduuuent tpenus. Cuna
COIPOTHUBJIEHUS NPU ABUKECHUHU TeJa B )KUJKOCTU WIH ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JBUKECHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHn4eckue yCTpoMCTBa U TEXHOJOTUYECKUE MTPOLECCHI: MOAIIMUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HaOmnronenue nBukeHUsl T€Jl B MHEPIIUATBHBIX U HEUHEPIIUATBHBIX CUCTEMAaX OTCUETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nByX HUIMHIPOB WX LIAPOB PA3HOW MACCHI C OAMHAKOBBIM YCKOPEHHEM OTHOCUTEIIBHO HEMHEPIMAJIbHOU
CHUCTEMBI OTCYETA.

CpaBHEeHUE pPAaBHOJACHCTBYIONIEH MPUIOKEHHBIX K TEIy CHJI C MPOU3BEIACHUEM MAcCChl Tella Ha €ro yCKOpPEHUE B
VHEPLUAJIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOBHHKAIOIIKUX B PE3YJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune Mmacc no B3auMOJCUCTBUIO.



HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MA/ICHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSL.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

W3mepenne paBHOIECHCTBYIONICH CHJI TP IBHXKEHUU OpycKa M0 HAKIOHHOW MIOCKOCTH.

[IpoBepka TrUMOTE3bl O HE3aBUCUMOCTH BPEMEHH JBIDKEHHS OpycKa IO HAKJIOHHOM IUIOCKOCTH Ha 3aJaHHOe
pacCTOSHUE OT €r0 MAcCCHI.

HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM 00paslie, OT ux aedopMaiuu.

N3ydeHne ABUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JErKuil OJI0K.

N3mepenne kodhpunmeHTa TpeHus o BeTMYMHE YIIIoBoro KodhdumnmenTa 3aBucuMoct Frp(N).

HccnenoBanre IBHKEHHs OpycKa IO HAKJIOHHOM TNIOCKOCTH C IEPEMEHHBIM KO3(DPUIMEHTOM TPEHUS.

M3yyeHue NBUKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. lloctynmarenbHoe | BpallaTebHOE ABWKEHUE TBEPAOro Tena. MOMEHT CHIIbI

OTHOCHUTENBHO OcH BpaiieHus. [nedo cunbl. CnoxkeHue cui, NPUI0KEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.
Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOE PABHOBECHE.

TexHn4eckue YCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: KPOHIUTEWH, CTPOUTEIBHBIA KpaH, pelETYaThie
KOHCTPYKIIUH.

Hemoncmpauuu.

VY ci10BUsL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanue ycioBUr paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAAb OTIOPHI.



Tema 4. 3axkonvt coxpanenusn é mMexaHuke.

NmnynsCc marepranbHOM TOYKH, CUCTEMBI MAaTEPUAIBHBIX TOYEK. L[eHTp Macc cucrembl MaTepUaIbHBIX TOYEK.
Teopema 0 IBUKEHUU LIEHTPA MaCC.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT nMmnyJibca MaTepuagbHON TOUKU. [IpecraBnenre o COXpaHEHM MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX IMOJISX.

PaboTa cuiibl Ha MaJIoM U Ha KOHEYHOM TiepemenieHun. ['padguueckoe npeacraBieHue pabOThl CUIIBL.

MoIHOCTS CUJIBI.

Kunernueckasi sHeprusi MaTepHalbHOW TOYKH. TeopemMa 00 WM3MEHEHUWH KHUHETHUYECKOM JHEPruu MaTepHabHOU
TOYKH.

[lorennuanbHple W HENOTCHUUANbHbIE CHWIbl. [loTeHumanbHass osHeprud. [loTeHIManpHass >SHEPTUS  YHIPYTo
nedhopMupoBaHHON NpykuHBL. [loTeHIMaIbHAs PHEPrus Tejda B OJHOPOJHOM TPaBUTAIMOHHOM MoJje. [loTeHiumanbHas
DHEPrud Tejla B TPaBUTAIMOHHOM T0JI€ OJTHOPOJIHOTO I1apa (BHYTPH U BHE miapa). Bropas kocMudeckas ckopocTh. TpeTbs
KOCMHUYECKasi CKOPOCTb.

CBsi3b pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON SHEPruu CHUCTEMBbI Tel. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

YpasHenue bepHyiun 11 uacanbHOU JKUAKOCTH KaK CIEACTBUAE 3aKOHA COXPAHCHUS MEXAHUYECKON SHEPTUH.

TexHn4eckre yCTpONCTBa U TEXHOJIOTMUECKHE MPOLIECCHI: IBUKEHUE PAKET, BOJIOMET, KONED, MPY>KUHHBIN MUCTOJIET,
TUPOCKOI, (PUTYPHOE KaTaHUE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

HN3mepeHnne MOIHOCTH CHUJIBI.

W3mMeHeHne 2HEpTrun Telia Py COBEPIIEHUN PaOOTHI.



B3anmuble npeBpalieHuss KUHETUYECKOW U MOTEHIMAIBHOW SHEPTUN MPU JEHUCTBUM HA TEJIO CHJIbI TSHKECTU U CHUJIBI
YIPYTOCTH.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPpAKMuKym.

N3mepeHne nMmmyJiibea Telia o TOpMO3HOMY MYTH.

W3mepenne CUitbl TSI, CKOPOCTA MOJAEIIH 3IEKTPOMOOUIISI 1 MOLTHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHUS TOTSHIIMAIBHONU SHEPTUU MIPY>KUHBI C paOOTON CHUJIBI TPEHHUSI.

Omnpenenenue pabOThI CUITBI TPEHUS MTPU IBHXKEHHUH TEJ1a 110 HAKIIOHHOM MIIOCKOCTH.

Paznen 3. Mogekyisipaasi u3snka 1 TEpMOJAMHAMUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHBIE TOJIOXKEHUST MOJIeKyJsipHO-KuHeTn4Yeckor Teopuu (MKT), ux ombeitHOoe oOGocHoBanue. Juddysus.
bpoyHOBCkOe nBHkKeHHE. XapakTep ABMXKEHHS W B3aMMOJICUCTBUS 4YACTHUI[ BellecTBA. MoOJenu CTpPOEHUs Ta30B,
KUJKOCTEW U TBEPIBIX TeT M OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ITHUX Mojeliel. Macca u pa3Mepbl MOJEKYI
(atomon). KonmnuectBo BemectBa. [loctossHHass ABorajpo.

TemoBoe paBHoBecue. Temneparypa u ciocoosl e€ namepenus. [llkana remnepatyp Lenscus.

Mogens uaeanbHOro rasa B MOJEKYJSPHO-KMHETUUYECKOM TEOPUU: YaCTULbl Ta3a JIBWXKYTCA XAOTUYECKH U HE
B3aUMOJEHCTBYIOT APYT C IPYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas TeMmiepaTypa (IIKajla TeMreparyp
KenpBuna). 3akon Jlambrona. M3ompoliecchl B HcaIbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. I 'paduueckoe
IpeJCTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3bp MEXIy JTaBJICHUEM M CPEAHEH KUHETUYECKOW SHEpPrueil MocTynaTrelbHOro TEIJIOBOTO JBUKEHHUS MOJICKYI
UJI€aIbHOTO ra3a (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBsi3b  a0CONIOTHOM TeMmmepaTypbl TEPMOJMHAMHYECKONW CHUCTEMBI CO CpPEIHEH KUHETHYECKOM DJHEeprueu
MOCTYIIATEIBHOIO TEMJIOBOIO JIBMKECHUS €€ YaCTHLL.



TexHruYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: TEPMOMETP, 0apOMETP, NOJIYyUEHHUE HAHOMATEPUAJIOB.

Hemoncmpauuu.

Mopaenu IBUKEHUS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddysus KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTsIKEeHNE MOJIEKYIL.

Mogenu KpUCTaINIMYECKUX PELIETOK.

Habmroienue u ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue mpoliecca YCTaHOBJIEHUS TEIUIOBOIO PABHOBECHSI MPHU TEIJIOOOMEHE MEXKIY Topsdyeil U XOJIOAHOU
BOJIOM.

N3yyenue n3oTepMuueckoro npoiecca (peKOMEH/1I0BaHO UCIOJIb30BaHUE IIUGPOBOI JabopaTOpun).

N3ydyeHnne n30X0pHOTO Mpoliecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoannamuueckas (T/l) cucrema. 3agaHne BHEUIHUX YCJIOBUU JJIsI TEPMOJUHAMHYECKON CUCTEMBbI. BHemHue u
BHYTPEHHHUE MapameTpsrl. [lapaMeTpbl TepMOIMHAMUYECKOW CUCTEMBI KaK CPEIHUE 3HAUYCHUS BEJIMYUH, OMMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauanmo tepMoamHaMuiky. CaMOINpPOM3BOJIbHAS peakcalus TEPMOJUHAMUYECKOW CUCTEMBI K TEILIOBOMY
PaBHOBECHIO.

Mogens uaeanpHOro ra3a B TEPMOJMHAMUKE — CHCTEMa YpAaBHEHUU: ypaBHeHHEe MennaeneeBa—Kianeipona u
BBIPAKCHUE [IJI1 BHYTPEHHEN SHEPTUM. Y CIOBUSI MPUMEHUMOCTH 3TOM MOJENN: HU3KAs KOHUEHTPAIUS YaCTHIl, BEICOKHE
TeMmreparypsl. BolpakeHue Jj1si BHyTPEHHEN SHEPTUU OJHOATOMHOTO HJI€AIbHOTO rasa.

KBazucratnueckre u HECTaTHYECKUE ITPOLECCHI.



OnemeHTapHas paboTa B TepMOAMHaMuKe. Beruuciaenue padboTsl o rpaguky mpoiecca Ha pV-auarpaMmme.

Temnonepenadya kak Crnoco0 W3MEHEHUS BHYTPEHHEH SHEPIHHM TEPMOJMHAMUYECKOW CHCTEMBI 0€3 COBEpIICHUS
paboTsl. KoHBEKIMS, TEMIONPOBOIHOCTD, U3TYyUCHHE.

KosmuecTBo TeminoThl. TermmoéMKocTh Tena. YielbHas U MOJIIpHAs TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maliepa.
VYnenbHas TeruioTa cropaHusi TomiMBa. Pacu€r konmmyecTBa TEIUioThl mpu Terwionepenave. [lonarue o6 anuabaTHOM
mpouecce.

[lepBhiii 3aKOH TepMOAMHAMHMKH. BHyTpeHHss sneprus. KonmdecTBo TemioTsl W paboTa Kak Mepbl U3MEHEHUS
BHYTPEHHEN YHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKH JUIsI PABHOBECHBIX IIPOLECCOB: 4Yepe3 3aJaHHOE PAaBHOBECHOE COCTOSHUE
TEPMOJIMHAMHYECKON CUCTEMBI IPOXOJIUT €AMHCTBEHHAs afauadara. AGCONIOTHAS TeMIeparypa.

Btopoii 3akoH TEpMOJIMHAMHUKH [Jii HEPABHOBECHBIX IMPOIECCOB: HEBO3MOXKHO TNepeAaTh TEIJIOTYy OT Oosee
XO0JIOJTHOTO Tefa K Oosiee HarpetoMy 0e3 komneHcanuu (Knaysuyc). HeoOpatumMocTs TpUPOIHBIX MPOLIECCOB.

[TpunIUIb AecTBUS TeroBbIX MamuH. KIT/I.

MakcumansHoe 3Hauenue KII/I. [ukn Kapho.

DKOJIOTMYECKUE ACIEKTHI KCIIOIB30BAHMS TEIUIOBBIX JBUTAaTENEH. TEmIOBO€E 3arpa3HEHUE OKPYKAIOIIEH CPEIbI.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTHMYECKHE IMPOLECCHI: XOJOAWIBHHUK, KOHAWUIHUOHEDP, [HU3CIbHBIM U
KapOIOPATOPHBIN IBUTATENH, TapoBasi TypOrHA, MOJIydYEeHHUE CBEPXHU3KUX TEMIIEpaTyp, YTHIM3ALUS «TEMJIOBBIX)» OTXO0B
C UCIIOJIb30BAaHHWEM TEIJIOBOTO HAacoca, YTWIM3alldsg OWOOPTraHWYECKOTO TOIUIMBA Jisi BBIPAOOTKH «TEIJIOBOM» U
DIEKTPOIHEPTHUH.

Hemoncmpauuu.

N3meHenne TeMiiepaTypsl Mpy aiuadaTUueCKoM pacIIupEeHUH.

Bo3aymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

UccnenoBanue aanabaTHOTO Ipoliecca.

KomnbroTepHble MOAEIH TEIUIOBBIX JBUTATEIIECH.

Yuenuueckuii 3kcnepumenm, 1abopamopuvie padomol, NPAKMUKYM.



N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nmpoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3auMOCBSI31 SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHACHCaMs. Mcnapenue u kuneHue. Y aeibHas TeIyIoTa mapooopa3oBaHus.

HacpllieHHble U HEHACKIIEHHbIE napbl. KauecTBEHHAast 3aBUCUMOCTh TUIOTHOCTU U JaBJIECHUS HACBIIIEHHOTO Mapa OT
TEeMIIepaTyphl, UX HE3aBUCUMOCTbh OT 00BbEMA HACHIIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEpaTyphl KUIEHUS OT JABJICHHS B
HKUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Ttemo. Kpucrawmmueckue u amopdHble Tena. AHHU30TPONHUS CBOMCTB KpucTauioB. I[lnaBrneHue wu
KpUcCTaJTM3aIus. Y IeapHas TeroTa miaBienus. Cyonumanus.

Hedopmaruu TBEporo Tena. Pactspkenne u cxxatue. Cnpur. Mosyins FOnra. [Ipenen ynpyrux nedopmaruii.

TemoBoe pacHMpeHue KUIKOCTEN U TBEPABIX Tell, 00bEMHOE U JMHEHHOE pacuIupeHre. AHTapMOHU3M TEIIOBBIX
KOJIeOAHUI YacTUIl BEIIECTBA KaK MPUYUHA TETJIOBOTO PACIIMPEHUS Tel (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUU B (Pa30BbIX MEPEX0OIAX.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxnoctHoe HatspkeHue. Koadduiument nosepxnoctHoro Hatsbkenus. Kanwsipasie sBienus. [laBnenue mon
VICKPUBJIEHHOM MMOBEPXHOCTHIO XKUAKOCTH. Popmyna Jlannaca.

TexHuyeckue yCTporucTBa U TEXHOJOTMYECKUE MPOIECCHI: KUIKUE KPUCTAIIIbI, COBPEMEHHBIE MaTEPUAJIbI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



KanwinsipHsle sBIE€HHUS.

Monenu HEHPFOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

M3mepenne yaenbHON TEIIOThI IUIABJICHUS JIb/A.

M3y4yeHue CBOMCTB HACBIILIEHHBIX I1APOB.

N3mepenne abCoIIOTHOM BIIaKHOCTH BO3AyXa M OLIEHKA MAacChl MapOB B TOMEIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue moayns FOnra.

HccnenoBaHue 3aBUCUMOCTH Ae(opMaliii pe3nHOBOTO 00pa3iia OT MPHJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. Inexkmpuueckoe noie.

OJIeKTpU3alMs TeN U €€ MpOsABICHUSA. DJIEKTpUYECKUU 3apsan. JlBa BHIa anekTpuyeckux 3apsaoB. [IpoBoaHuKW,
JUAJIEKTPUKHU U TIOJyTIPOBOJHUKH. DJIEMEHTAPHBIN dJIEKTPUUECKUN 3apsAl. 3aKOH COXPaHEHHUs dJIEKTPUUECKOTO 3apsa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

DIIeKTpUYECKOE mose. Ero AeicTBUE HA IIEKTPUUYECKUE 3aPsIbl.

HanpsokéaHocts  anexktpudeckoro mosid. IIpoOubiii 3apsa. JluHuMm Hanpssk€HHOCTH  3JIEKTPUYECKOTO  TOJIS.
OAHOPOIHOE AIEKTPUUECKOE TTOJIE.

[ToTeHIIMaNBHOCTD 3JEKTPOCTATUYECKOro MoJid. Pa3HOCTh moTeHIManoB M HanpsbkeHue. lloTeHumanbHas sHeprus
3apsna B 3JEeKTpocTatnyeckoM noje. [loTennuan anekTpocTaTiueckoro noisi. CBsi3b HANPSHKEHHOCTH MOJI U PAa3HOCTH
NOTEHIMAJIOB JUISl JIEKTPOCTATHUECKOTO MOJIs (KaK OJHOPOAHOIO, TAaK U HEOAHOPOIHOTO).

[TpuHIMN Cyneprno3uluy AAEKTPUYECKUX MOJIEH.



[Tosre Toueunoro 3apsaa. [lone paBHoMepHO 3apspkeHHON cdephl. [1ote paBHOMEpPHO 3apsKEHHOTO 10 00BEMY TIapa.
[Tome paBHOMEpPHO 3apsHKEHHON OECKOHEYHOW TUTOCKOCTH. KapTuHbl nuHUN HanpsHKEHHOCTH JTHX TOJEH U
HKBUITOTEHIIUAIBHBIX TOBEPXHOCTEH.

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

JIMPNEKTpUKY B AJIEKTPOCTATUUECKOM ToJie. [uanekTpuueckas MpOHUIIaeMOCTh BEILIECTBA.

KonaeHcaTop. DnekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOPA.

[TapamnensHoe coequHeHue KoHAeHcaTopoB. [locnenoBaTenbHOE COETMHEHNE KOHIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJHOM 3JIEKTPHUYECKOM MOJIE.

TexHuyeckne yCcTpocTBa U TEXHOJIOTHUECKUE MPOLIECCHL: JIEKTPOCKOII, SJIEKTPOMETP, AIEKTPOCTATUYECKAs 3a1IUTa,
3a3eMJIEHHUE JIEKTPOnprOOpOB, KOHEHCATOPHI, reHepaTop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEeKTpUYECKOE T0JIE ABYX 3apsKEHHBIX IUIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTh D3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCaTopa OT IUIOUIAAM IUJIACTHUH, PACCTOSIHUS MEXIy HHUMH U
JOUJIEKTPAYECKON POHULIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOoPa.

3apsiiKa U pa3psiika KOHJIEHCAaTopa Yepe3 Pe3UCTop.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX Tell.

HabGnrogenue npeBpaliieHus SHEPTUU 3apsPKEHHOT0 KOHJIEHCATOPa B SHEPTUIO U3TYyYEHHUs CBETOAUO/IA.

N3ydeHne npoTeKaHus TOKa B LIETH, COAEPKAaIleil KOHJEHCATOpP.



Pacnpenenenrie pa3HOCTH MOTEHIIUATIOB (HAMPSKEHUS ) TIPU MOCIIEI0BATEIBHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsiga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUdecKuili mok.

Cuiia toka. [TocTosIHHBINM TOK.

VYcnoBus CylecTBOBaHMSI MOCTOSTHHOTO 3JIeKTpuyeckoro Toka. Mcrounuku Toka. Hanpsbxenne U u DJ1C &.

3akoH Oma 11 ydacTka 1enu.

DIEKTPUYECKOE CONPOTUBJIEHUE. 3aBUCUMOCTh COMPOTUBIICHUSI OJHOPOJHOTO MTPOBOJAHUKA OT €r0 JJIMHBI U IO
MONEPEYHOr0 CEYEHUS. Y IETTbHOE COIPOTUBJIEHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapAJLIEIbHOE, CMEIIAHHOE COCIMHEHUE TPOBOIHUKOB. PacuéT pa3BETBIEHHBIX JIEKTPUUECKUX
uenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JIeHua.

MOIIHOCTB MEKTPUUECKOTO TOKA. TemnaoBas MOITHOCTb, BbIACIISIEMAs HA PE3UCTOPE.

O/1C u BHYTpEeHHEE CONPOTHUBJICHUE UCTOYHMKA ToKa. 3akoH OMa JJIsl TOJIHOM (3aMKHYTOM) 3JIEKTPUYECKOMN LICTIH.
MouHOoCTh UCTOYHUKA TOKa. KOpOTKOE 3aMbIKaHHE.

KonpgeHcarop B 1iernu noCTOSSHHOTO TOKA.

TexHn4eckre yCTpoOUCTBA U TEXHOJIOTHUYECKHUE MTPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK HIICKTPUUECKON
SHEPrumu.

Jemoncmpayuu.

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS 1JIs1 PE3UCTOPA, JIAMITBI HAKAJIMBAHUS M CBETOAMO/A.

3aBUCUMOCTh COINPOTUBICHUSI HUJIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAIX TOMEPEYHOr0 CEYCHUs U
Marepuarna.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA OT COTMIPOTUBIICHHS IPU MOCTOSTHHOM HANPSIAKEHUH.

[Ipsmoe wu3mepenne ODJIC. KopoTkoe 3amMblkaHWE TaJlbBaHMYECKOTO JJIEMEHTA M OIEHKA BHYTPEHHETO
COIPOTHUBJICHUS.

Crnioco0Obl coemMHEeHUs1 UICTOYHUKOB Toka, J/[C Oatapeil.

HccnenoBanrie pa3HOCTH MOTEHIIMAIOB MEK/Ty TTOJIFOCAMHA HCTOYHHUKA TOKA OT CUJIbI TOKA B LIETIH.



Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccenenoBanne CMEMAHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro COnpoTUBIICHUS POBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS 715 J1aMITbl HAKAJIMBAHUS.

YBenuueHue npeena n3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenue DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenoranue 3apucumMocty IJC raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHU MTPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty TIOJIFOCAMHA HCTOYHHUKA TOKA OT CHJIbI TOKA B LICTIH.

HccnenoBanue 3aBUCUMOCTH I10JIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunbix cpeoax.

DJIEKTPUYECKAsT MPOBOJAMMOCTh PA3JIMYHBIX BEHIECTB. JEKTPOHHASA MPOBOAUMOCTh TBEPABIX METAIIOB.
3aBUCUMOCTh COITPOTUBIICHUS METAIJIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCT.

DIEeKTpUYECKUN TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynmpoBoguuku. CoOOCTBEHHass W TPUMECHAs MPOBOJUMOCTH MOJTYNpoBOAHUKOB. CBoMcTBa pP—N-mepexoja.
[TonynpoBOHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B BJEKTPOJMUTAX. DJICKTPOIUTHUECKAS IUCCOLMAlMs. DNEeKTponu3. 3akoHbl Dapanes s
AJEKTPOIU3A.

OnekTpuueckuid TOK B razax. (CaMOCTOSTENbHBIH M  HECAMOCTOSITEIBHBIA  pa3psi. Pa3nuuHble  THUIIBI
CaMOCTOSITENILHOT O pa3psaa. Monnus. [1nazma.

TexHuyeckrue yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: Tra30pasps/iHble JaMIIbl, 3JEKTPOHHO-Ty4YeBas TpyOKa,
MOJTYNPOBOJHUKOBBIE IPUOOPHI: U0, TPAH3UCTOP, POTOIUO/I, CBETOUO/, TaJIbBaHUKA, pa)UHUPOBAHUE ME/U, BhITLJIABKA
AFOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHUA.

Hemoncmpayuu.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB AIEKTPOIUTOB.

3akoHbI dJ5iekTponu3a Papajaes.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.



CpaBHEHHE MPOBOIMMOCTH METAIIOB ¥ NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyMm.

Habmronenue snexktpoiausa.

M3mepeHue 3apsiia OAJHOBAJIIEHTHOTO MOHA.

HccnenoBanre 3aBUCUMOCTH COMPOTUBIIEHUS! TEPMOPEZUCTOPA OT TEMIEPATYPBHI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU JHOJA.

DuU3NYeCKUN NPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEJIMYHMH C UCIIOJIB30BaHUEM aHAJIOTOBBIX U IM(PPOBBIX U3MEPHUTEIBHBIX TPHUOOPOB
Y KOMIIBIOTEPHBIX TATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENBHBIE IOTPEITHOCTH U3MEPEHUIN (PU3NYECKUX BEIUYMH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUI, UCCIIETOBAHUM 3aBUCUMOCTEN (PU3UUECKUX BEIIMYMH, IPOBEPKA MPEIOAKEHHBIX
runote3 (BbIOOp M3 paboT, ONMUCAHHBIX B TEMATUYECKUX pa3fesiax «YUEeHUYECKUH 3KCIEPUMEHT, JabopaTopHble paboThI,
MPAKTUKYM» ).

Me:xnpeaMeTHble CBSI3H.

N3yuenue kypca ¢usuku yrinyOonéHHoro ypoBHsS B 10 kjacce ocylIecTBISETCS € YYETOM COAEp:KaTeIbHBIX
MEXIPEIMETHBIX CBS3€H C KypcaMU MaTeMaTUKH, OUOJIOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, céA3aHHbIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBICHUE, HAyYHBIA (akT,
rUnoTe3a, (puandeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, HKCHEPUMEHT, MOJEIMPOBAHUE, MOJEb, U3MEPEHUE,
NOTPEIIHOCTH U3MEPEHHI, U3MEPUTEINbHBIE MPUOOPHI, UPPOBast 1abopaTopHsl.

Mamemamuka: perieHue cCUCTEMbl ypaBHeHUH. JInHeiHas pyHKkuus, napadona, runepooia, ux rpauky u CBOMCTBA.
Tpuronomerpuyeckue (GyHKUHMU: CHHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusa: Mexanmdeckoe ABWKEHUE B KUBOW mpupojae, AudQy3us, 0CMOC, TEIUIOOOMEH >KMBBIX OpPTraHW3MOB,
TEIJIOBOE 3arpsA3HEHUE OKPY’KAIOIIEH Cpebl, YTHIN3aluusd OMOOPraHMYECKOTO TOIUIMBA JIS BBIPAOOTKU «TEIUIOBON» U
AJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHWE U KAWUIAPHbIE SBICHUS B NPUPOAE, DIEKTPUUYECKUE SIBICHUS B >KUBOU

MIpUpOJIE.



Xumua: ITUACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJSApHas Macca,
IIOJIyYEHHE HAHOMATEPHUAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U ra30B, KUIAKHE KPUCTAILIBI, JIIEKTPUUECKHUE
CBOWCTBA METAIIJIOB, JJIEKTPOJIUTHUYECKAS JUCCOLNALNS, TAIBBAHNKA, JICKTPOHHAS MUKPOCKOIIHSI.

TI'eozpaghua: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHuE IBMKEHUHA C HCHOJB30BAHMEM MEXAHMU3MOB, YUET CYXOro M JKUAKOTO TPEHUS B
TEXHUKE, CTaTUYECKUE KOHCTPYKIMHU (KPOHIITEHH, pelETYaThle KOHCTPYKIMH), MCIOJIb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHHKE (THPOCKON, BOJOMET W JAPYTHUE), ABUTATEIh BHYTPEHHETO CropaHHs, mapoBas TypOuHa, OBITOBOM
XOJIONWUJIBHUK, KOHIWIMOHEP, TEXHOJIOTMM IIOJYYEHHsS] COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE HAHOMATEpUAJOB, H
HAaHOTEXHOJIOTHM,  DJIGKTpPOCTAaTUYEeCKas  3alluTa,  3a3eMJICHHE  3JIEKTpOonpuOOpOB,  ra3opa3psaHble  JIAMIIbI,
HOJTyTIPOBOTHUKOBBIE TPUOOPHI, ralbBaHUKA.

[NIAHNPYEMBIE PE3VYJIbTATBI OCBOEHUSA [TIPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHMAIIMYHOCTHBIE PE3VJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE Pe3yJIbTAThl OCBOCHUS YUeOHOTO TipeameTa « Pu3nKa» JOJKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH
00yYaroImmXxcsi PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAIINN, TIO3UTUBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO
o011ecTBa, paciUupeHne KU3HEHHOTO OIbITa M OIbITA JESITEIILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIPaBJICHHM
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOpPMUPOBAHHOCTh TPAKIAHCKONW TO3ULMM OOYYAIOIIErocs KaK AaKTUBHOTO M OTBETCTBEHHOTO YJICHA

pOCCHUICKOro 00IIIecTBa;

e TMPUHATHEC TPAAUIIMOHHBIX 0OIIEYETOBEUECKUX TYMAHUCTUIECKUX U IEMOKPATUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B UHTEpPEcax TIPaKIaHCKOrO OOIIECTBa, y4acTBOBATh B

caMOympaBJeHUU B 00pa30BaTeIbHON OpraHu3aIuu;



e YMEHHE B3aUMO/JICHCTBOBATH C COLIMATLHBIMU HHCTUTYTAMHU B COOTBETCTBHUH C UX (PYHKIHUSAMU U Ha3HAYCHHUEM,;
e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESATENBHOCTH.
NATPHOTHYECKOT0 BOCTIMTAHUS:

e c(hopMUPOBAHHOCTH POCCUICKOMN IPaXkIAHCKON UIEHTUYHOCTH, MATPUOTU3MA;

e IIEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CUMBOJIaM, TIOCTHKEHUSM POCCUMCKUX YUEHBIX B 00J1aCTH (PU3UKH U
TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

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

e CIOCOOHOCTh OLEHUBATh CUTyallMI0 M NPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMUMBOIO OYIYILETO.

ICTETHYECKOr0 BOCIIUTAHMSA:
e ACTETHYECKOE OTHOILIEHHUE K MHUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYILIETrO (PU3HUECKOI HAyKe.
TPYAOBOI'0 BOCIIMTAHMS:

e HHTEpEC K pas3nuuHbiM cdepam MNpodecCHOHANBHONW AESITEIbHOCTH, B TOM YHCIE CBS3aHHBIM C (PU3UKOU H
TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyayiied mnpodeccuu U peanu3oBbIBATH COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbL;

e TOTOBHOCTb U CITIOCOOHOCTH K 00Pa30BaHUIO 1 CAaMOOOPa30BaHUIO B 00J1acT (DU3UKU HA MIPOTSHKEHUU BCEH KU3HHU.

IKOJIOTHYECKOT0 BOCIIUTAHMA:

e c(hOpMUPOBAHHOCTH FIKOJOTUYECKON KYJIbTYPhl, OCO3HAHUE TJIO0ATIHOTO XapaKTepa SKOJOTUYECKUX TPOOIIeM;

e TUIAHUPOBAHWE W OCYIIECCTBICHUE ACHUCTBUUM B OKPYXKAIOIIEW CpEle HA OCHOBE 3HAHUS LENEd YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

e pacIIMPEHHE OTbITA AEATEILHOCTH IKOJOTUUECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKe.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

e c(opMUPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

e OCO3HAaHHWE LIEHHOCTH HAyYHOM JESATEIBHOCTH, TOTOBHOCTh B TMpPOIECCE H3Y4YEeHHUS (U3UKUA OCYIIECTBISATH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHANBUIYAIbHO U B TPYyIIIIE.



METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Bba3oBnie JJornueckue a1eiicTBUA:

CaMOCTOSITETILHO (hOPMYJIMPOBATh U aKTyaJU3UPOBATh MPoOIeMy, pacCMaTprBaTh €€ BCECTOPOHHE;

ONPEAEIATH LEIU AEATCIbHOCTH, 3aJ1aBaTh MapaMeTPhl U KPUTEPUHU UX JTOCTUKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B pAaCCMaTPHUBAEMBIX (PU3NUECKUX SBIICHUSIX;

pa3pabarbiBaTh IJIaH pEHICHUS MPOOJIEMBbI C YUYETOM aHaIM3a MMEIOIIMXCS MaTEepUaIbHBIX M HEMaTepUATIbHBIX
pECYpCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OILICHMBATh COOTBETCTBUE PE3YyJbTATOB ILIEJSAM, OILEHHUBATHh PHUCKHU
MOCJIEJICTBUN AEITEIBHOCTH;

KOOPJAMHUPOBATh U BBINOJHATH PadOTy B YCIOBHUSX PEAIbHOTO, BUPTYaAJIbHOTO W KOMOWHHUPOBAHHOTO
B3aHMMOJICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/IE€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METO1aMU (PU3UUECKON HAYKU;

BJIAJI€Th HABbIKAMH YYEOHO-UCCIEA0BATEILCKOW U MPOEKTHOM JAEATENBHOCTH B 00JaCTH (PU3UKHU, CTOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TOMCKY METOJOB PEIICHUs 3a7ad (PU3NYECKOTO CONEp:KaHWs, PUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

BJA/JE€Th BHUJIAMU JEATEIBHOCTH MO TOJIY4YEHHIO HOBOIO 3HAHMs, €ro HWHTEpIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTyalUsIX, B TOM YHCIE MPHU CO3/aHUU y4EOHBIX MPOEKTOB B 0OJACTH
busuKy;

BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIC CBSI3W W aKTyalIM3UpOBaTh 3a/ady, BBIBUTaTh THUIOTE3y €€ pelleHus,
HAXOJMUTh apTyMEHTHI JJIsl JOKA3aTebCTBA CBOMX YTBEPKACHUM, 3a7aBaTh MMapaMeTPbl U KPUTEPUU PELLICHUS;
aHaAJIM3UPOBATh MOJyUYEHHBIE B XOJ€ PEUICHMs 3a/laud Pe3yJbTaThl, KPUTUUECKH OIICHUBATh WX JOCTOBEPHOCTD,
IPOTHO3UPOBATHh N3MEHEHHE B HOBBIX YCIIOBHSIX;



CTaBUTHh U (POPMYIUPOBATH COOCTBEHHBIC 337aUl B 00pa30BaTENbHON AEITEILHOCTH, B TOM YHCIIE TPU U3yYECHUH
buzukwy;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yYMETh IIEPEHOCUTh 3HaHUS N0 (PU3KKE B IPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HaBBIKAMHU TMOJy4YeHUs HHGOpMaUK (U3NYECKOTO COJepKaHWs W3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITeJIbHO OCYIIIECTBJISATh IMOUCK, aHaW3, CUCTEMATH3allui0 W HWHTEPIIPETalNi0 WHPOPMAIUU Pa3InyHbIX
BUJIOB U (hOPM TIPECTABICHUS;

OIICHWBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

HCIIOJIB30BaTh CpeJCcTBa MH(DPOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX M OPTraHU3allMOHHBIX 3a7ad C COOJIOJICHHMEM TpeOOBaHWM DJPrOHOMHUKH, TEXHUKH
0e30mMacHOCTH, THUTHEHBI, PECypcOoCOEepeKEHUsS, TMPABOBBIX W JTHYCCKUX HOPM, HOPM HWHGOPMAIMOHHON
0e30macHOCTH;

co37aBaTh TEKCThI (PU3MUECKOTO COJACpXKaHUS B Pa3IUYHBIX (popmaTax ¢ ydéToM HazHA4YeHUS WHPOPMAIUU U
1IeJIEBOM ayUTOPHH, BRIOMPAs ONITUMAIbHYIO (POpMY IIpEACTaBICHHS U BU3yaIU3alIUH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISATH OOLIEHNE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOMU AESATEIBHOCTH;

pacno3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYALMI U CMSTYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JIOTMYHO HU3J1araTh CBOXO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPE/ICTB;

NOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOTHI;

BbIOMpaTh TEMATHKy M METOJIbI COBMECTHBIX JEUCTBUN C YUETOM OOIIMX MHTEPECOB W BO3MOMXKHOCTEH KaXKI0TO
YJICHA KOJUICKTUBA,



MIPUHUMATH eI COBMECTHON NIEATEIbHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH NEUCTBHSI TIO €€ TOCTIKCHHIO:
COCTABJISITh IUJIAH JCHCTBUW, paCIpeAeNaTh POAUM ¢ Y4ETOM MHEHHMA YYaCTHHUKOB, OOCYXIAaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KayeCTBO CBOCTO BKJaJia M KaKJOTO yJacTHHKA KOMaHIbI B OOIIMHA pe3yibTaT MO pa3paOOTaHHBIM
KPUTEPUSIM;

npemyiaraTh HOBBIE TIPOEKTHI, OICGHWBATh HWJEW C TO3WIIMHM HOBH3HBI, OPUTHHAJIBLHOCTH, MPAKTUYECKOMN
3HAYNMOCTH;

OCYIICCTBJIATh IMO3UTHBHOC CTPATETHMUECKOE IOBCACHHEC B PA3IMYHBIX CHUTYAIUAX, MPOSBISATH TBOPYECTBO M
BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYIIECTBISATh MMO3HABATEIbHYIO AESATENBHOCTh B 00JIACTH (PUBMKU U ACTPOHOMMH, BBISIBISTH
po0JieMbl, CTaBUTh U OPMYIUPOBATH COOCTBEHHBIE 33/1aUH;

CaMOCTOSITEIIHO COCTABIIATH IUIAH PELICHUs PACUETHBIX M KAUECTBEHHBIX 3314, IIJIaH BBIITOJIHEHUS IIPAKTUYECKON
paboThI ¢ YYETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CHUTYaLIMsIM;

pacuIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOUYTEHHI;

JieN1aTh OCO3HAaHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHMIO U MPOSBICHUIO 3PYIHULIMH B 00JaCTH (PU3MKH, MOCTOSHHO IMOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM;

BJIaJICTh HABBIKAMHU IO3HABATEIHHOM pedIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX JEUCTBUU M MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YJITATOB U OCHOBAHUI;

WCITIOJIB30BATh IPUEMBI pedIeKCHUU TSI OIIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;
NPUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX IPH aHAJIM3€E PE3YIbTAaTOB JEATEIbHOCTH;
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACATEIbHOCTH;
MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIUOKH.

B mpomecce mocTrKeHHs] TUYHOCTHBIX PE3YJIhTAaTOB OCBOSHUS MPOTPAMMBI MO0 (PU3HMKE IS YPOBHS CPETHETO OOIIETo
o0Opa3oBaHus y O0YJAIOIINXCS COBEPIIICHCTBYETCS SMOIMOHATBHBIA HHTEIUICKT, MPE/oJIaralonmuii chOpMHUPOBAHHOCTS:

CaMOCO3HaHMSI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAJIBLHOE COCTOSIHHE, BUJICTh HANpaBJICHUS
pa3BUTHSI COOCTBEHHOW SMOIMOHAIIBHOM c(ephl, ObITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIOUYAIOIIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJICHHE,
CIIOCOOHOCTH aIaTUPOBATHCSA K IMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEM MOTHUBAIIMU, BKJIOYAIONIEH CTPEMJICHHE K JOCTIDKEHUIO IE€IM W YCIEeXy, OINTHUMH3M,
WHULIMAaTUBHOCTh, YMEHHE JIEMCTBOBATH, HCXOS U3 CBOMX BO3MOYKHOCTEN;

OMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE JPYTUX, YUYUTHIBATH €r0 IpHU
OCYILECTBJICHUU OOIIEHUS, CTIOCOOHOCTh K COYYBCTBUIO U CONIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOUAIOIIUX CHOCOOHOCTH BBICTPAaMBATh OTHOIIEHHUS C JAPYTHMMHU JIFOAbBMU, 3a00TUTHCS,
MPOSIBIISATh HHTEPEC U pa3periaTh KOHPIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xoniy oOyuenus B 10 Kknacce mpeaMeTHbIE pe3yJdbTaThl Ha yriayOJIEHHOM YpOBHE JOJDKHBI OTpakaTh
c(hOpPMHPOBAHHOCTH Y 00YYAIONTUXCS YMEHHUIA:

MTOHUMATh POJIb (PU3UKH B SKOHOMHUYCCKOM, TEXHOJOTHUCCKOM, SIKOJOTHUYCCKOM, COIMAIbHON M dTHYSCKON chepax
JEATEIIbHOCTH YeJIOBeKa, pOJib U MeCTO (DM3MKHU B COBPEMEHHOW HAy4YHOU KapTHHE MUpPA, 3HAUCHUE OMUCATEILHOM,
CUCTEMATU3UPYIOUIEH, OOBSCHUTEIPHONM M TPOTHOCTHUYECKOW (PYHKIMH (U3UUECKON TEOpUU — MEXaHUKH,



MOJICKYJISIPHOM (DM3UKU W TEPMOJWHAMUKH, POJIb (PU3NYECKOM TEOpHUH B (POPMUPOBAHUU TMPEACTABICHUN O
buznyecKoil KapTUHE MUPA;

pa3iuyaTh yCIOBHS MPUMEHUMOCTH MOJENeH (GU3NYECKUX TeN U MPOIECCOB (SBICHUI): MHEPIHAIbHAS CUCTEMA
oTcuéra, abCOJIIOTHO TBEPIOE TEJIO, MaTepualibHas TOYKA, PaBHOYCKOPEHHOE ABUKEHHUE, CBOOOJHOE MaJcHUE,
abcomoTHO ympyras aegopmainus, abCOMOTHO ynpyroe M abCOMIOTHO HEYNPYroe CTOJKHOBEHUS, MOJIEIH rasa,
XKUJKOCTH U TBEPJIOTO (KPUCTALNTMYECKOT0) Tela, UIeaIbHbIN a3, TOUCUHBIN 3aps]l, OMHOPOJAHOE SJIECKTPUUECKOE
T0JIE;

pasznuyaTh yCiOBHS (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MIOHMMATh BCEOOIIMHA XapaKkTep
(yHIaMEHTaJIbHBIX 3aKOHOB ¥ OIPaHUYEHHOCTh MCII0Ib30BaHMsI YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBSICHATH MEXAHMUYECKUE IMPOLIECCHl U SIBJICHMSI, UCIIOIb3ys] OCHOBHBIE MOJOXKEHHUS U 3aKOHBI
MEXaHUKHU (OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBMXKEHHMSI, (POPMYJIbI KHHEMATUKN PABHOYCKOPEHHOTO JABUKEHUS,
npeoOpa3zoBanusa ['amuies s CKOPOCTM U TNEPEMEIIECHUs, 3aKOHbl HbIOTOHA, MPUHIMI OTHOCHTEIBbHOCTH
["anunes, 3aKOH BCEMUPHOTO TATOTEHUS], 3aKOHBI COXPaHEHUS! UMITYJIbCA U MEXaHUYECKON SHEPTUH, CBSA3b padOTHI
CIJIbl C U3MEHEHUEM MEXAaHWYECKOM >HEpPIruu, yCIOBUS paBHOBECHsI TBEPIAOrO Teja), IPU 3TOM HUCIOIb30BaTh
MaTEMaTUYeCKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCIOBHUS NPUMEHUMOCTH  (DU3UUYECKUX  3aKOHOB:
npeoOpa3zoBanuii ['anmumesi, BTOpPOro W TpeThero 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS] HMMIIyJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMSI, UCIIOJB3Ysl OcHOBHBIE NoJjoxeHuss MKT u 3akoHbI
MOJICKYJISIPHOM (U3MKM M TEPMOJMHAMHUKU (CBS3b JaBJICHUS HICAIBHOTO Ta3a CO CpeAHEW KUHETHUYECKOU
DHEPrUEN TEMJIOBOTO ABIKEHHS M KOHLUEHTPALHMEN €ro MOJIEKYJ, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEAHEMN
KMHETUYECKOW DHEPTUEN TEIUIOBOTO JABMKEHHMS €r0 YACTHIL, CBSA3b JAABJIECHUS UACAIBHOTO ra3a ¢ KOHUEHTpALHUEH
MOJIEKYJI U €ro TeMmmneparypou, ypaBHeHue MenneneeBa—KnanelpoHa, nepBplii 3aKOH TEPMOJAVUHAMHUKH, 3aKOH
COXpaHEHHUsI 3HEPIHH B TEIUIOBBIX IpoIeccax), MIPU 3TOM HCIOJb30BaTh MATEMATHYECKOE BBIPAKEHHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUs IPUMEHUMOCTH ypaBHeHHs Menneneesa—Knanelpona;

aHAIM3UPOBaTh M OOBSCHATH DJIEKTPUUYECKUE SIBJIICHUS, UCIOJIb3ys] OCHOBHBIE TIOJOKEHHUS U 3aKOHBI
ANEKTPOJUHAMUKHN  (3aKOH  COXpaHEHUs DJIEKTPUYECKOro 3apsna, 3akoH KynoHa, mNOTEHIMaAIBHOCTH
AIEKTPOCTATUYECKOTO TOJIsSI, NMPHUHLIUI CYNEPHO3ULHUUA DIECKTPUUECKUX IIOJIEW, IPU OTOM YyKas3blBas YCIOBUSA



IpUMEHUMOCTH 3aKkoHa KyinoHa, a TakKe MpakTUYECKH BaKHbIE COOTHOLIEHUS: 3aKOHbI OMa Uil ydacTKa e U
JUIS 3aMKHYTOM dJeKTpuueckod uemnu, 3akoH Jxoyns—Jlenma, mpaBuna Kupxroda, 3axonst dDapanes nms
ANEKTPOJIN3A);

ONHUCHIBaTh (U3NYECKUE MPOLECChl U SIBJICHUS, UCHOJB3YS BEIUYMHBI: NEPEMELIEHHE, CKOPOCTh, YCKOpPEHHE,
UMITYJIBC T€Jla U CUCTEMBI TEJ, CUJIa, MOMEHT CHWJIbI, JaBJIECHUE, IOTEHIMAIbHAs SHEPIUsl, KNHETUYECKAsl SHEPTHs,
MEXaHUYEeCKasl YHEPrusi, paboTa CHIIbI, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CUila TSHXKECTH, CUjla YIPYTOCTH, CHUlia
TPEHMsI, MOIIHOCTb, HHEPrUsl B3aUMOJEUCTBUSA Tena ¢ 3eMié BOMM3M €€ MOBEPXHOCTHU, DHEPIHsl YHpyrou
nedopMalui MpY>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAsl TeMIleparypa Tena, padoTa B TEPMOJIWHAMUKE,
BHYTPEHHSSL SHEPrUsl MAEaJbHOTO OJHOATOMHOIO Ta3a, paboTa HAeajJbHOro ra3a, OTHOCHUTEJbHAs BJIAKHOCTb
Bo31yxa, KIIJl nieanpHOro TEIIOBOrO ABUTATEINS; SJIEKTPUUYECKOE 0JIE, HAIPSHKEHHOCTD JIEKTPUUYECKOTO TOJIA,
HaIpspKEHHOCTh TOJISI TOYEYHOIO 3apsfa WM 3apsDKEHHOIO IIapa B BAKYYME M B JIMDJIEKTPUKE, IOTEHIUAI
AIEKTPOCTATUYECKOTO IIOJISl, PA3HOCTh IMOTEHIMAJNOB, J3JIEKTPOJABHMKYILNAs CHJIA, CHJIA TOKA, HAIPSKECHUE,
MOIIIHOCTh TOKAa, 3JEKTpUYECKass €EMKOCTh INIOCKOTO KOHJIEHCATOpa, CONPOTHBIICHHE Yy4YacTKa LENH C
IIOCJIEIOBATEIBHBIM U MAPAJUIEIBbHBIM COCUHEHUEM PE3UCTOPOB, IHEPTHUS FIEKTPUUIECKOT0 MOJIsI KOHJAEHCATOPa;
OOBSACHATh OCOOEHHOCTH NPOTEKAHMS (PU3UUYECKUX SIBJICHUW: MEXAHMUYECKOE [IBH)KEHHE, TEIUIOBOE IBUKEHUE
YacTHUI] BELIECTBA, TEIUIOBOE paBHOBECHUE, OpPOYHOBCKOE JABWXKEHUE, AUPQy3us, HCIApEHUE, KUIICEHUE U
KOHJICHCAIMs, IUIABJIEHWE W KPUCTAUIM3alMs, HAIMpPABICHHOCTh TEIUIONEPENAayd, JJIEKTPU3ALUSA  TE,
HKBUINOTEHIIHAJIBHOCTh ITOBEPXHOCTH 3aPsHKEHHOTO MPOBOIHMKA;

IPOBOAUTH UCCIIEJOBAHUE 3aBUCHMOCTH OJHOM (pU3MUeCKON BEIMYUHBI OT APYrol ¢ UCHOJIb30BAHUEM MPSIMBIX
U3MEpPEHU, MpPU STOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH
(bU3MYECKUX BEIMYMH B BUJIE TPAPUKOB C YUYETOM aOCOIIOTHBIX MOrPEIIHOCTEN M3MEPEHUM, eiaTh BbIBOAbI 110
pe3yibTaTaM MCCIEI0BaHNUS;

IPOBOAUTH KOCBEHHBIE U3MEPEHHs (PU3NMUECKUX BEJIWYUH, IPU ATOM BHIOMPATh ONTUMAJIbHBIA METOJ U3MEpPEHUS,
OLIEHUBATh A0COIIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJUTH ONBITHl [0 MPOBEPKE TMPEAJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH SKCIEPUMEHT, COOUpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY, AHAJIIM3UPOBATH IOJYYEHHBIE PE3YJIbTaThl W J€JaTh BBIBOJ O CTaTyce
MPEIIOKEHHON TUIIOTESBI;



coOmoaTh npaBwia 0€30IaCHOrO TpyJa IPH MPOBENCHUU HCCIENOBAaHUM B paMKaxX y4eOHOIO 3KCIIEpPUMEHTA,
INpPaKTUKyMa M y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOM JEATEIbHOCTH C MCIOJIb30BAHHEM HW3MEPUTEIBHBIX
YCTPONCTB U J1a00paTOPHOTO 000PYA0BAHMS;

pemaTh pacyéTHbIE 33a4 C SBHO 33JaHHOM U HESBHO 3a/laHHOM (pU3MUECKON MOJENbIO: Ha OCHOBAaHUU aHAJIN3a
yclI0BUSI 0OOCHOBBIBaTh BBIOOP (PM3MUECKON MOJENN, OTBEUYAIOUIE TpeOOBaHUAM 3aJ1auM, IPUMEHATh (GOPMYJIBL,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (U3MUECKUX TEOpUN MPU HCMHOJIH30BAaHUM MaTEMaTHYECKHX METOJOB
pelieHus 3aiad, MPOBOJIWUTH PAacy€Thl HAa OCHOBAaHMM HMEIOIIMXCA JAHHBIX, AHAIM3UPOBATh PE3YJIbTATHl U
KOPPEKTUPOBATh METO/Ibl PEIICHUS C yUYETOM IOJIyYEHHBIX PE3YyJIbTATOB;

pelaTh KaueCTBEHHbIE 3a7jaud, TPeOyIole NPUMEHEHHUs 3HAaHUM U3 pa3HbIX pa3fesioB Kypca (PU3MKH, a TaKkKe
WHTErPallid 3HAHUM W3 JPYTUX IPEIMETOB €CTECTBEHHO-HAYyYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO LIETIOUYKY
paccyXJIeHU ¢ OMOPOI Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SBIICHUS;

UCIIOJI30BaTh TEOPETHUYECKHE 3HAaHUS MJI1 OOBSICHEHUS OCHOBHBIX MPUHUMUIIOB pPadOThl H3MEPUTEIbHBIX
npuOOpPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJOTMYECKUX MTPOLIECCOB;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKHU, B OOBSICHEHUE
IPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLICHUBAThH MOCIEIACTBUS OBITOBOM M MPOU3BOACTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C
(U3MYECKUMHU TIpOIleCCaMU, C TMO3UIMI HSKOJOTMYECKOM O€30MacCHOCTH, MPEACTABICHUM O paluOHAIbHOM
IPUPOAOIIOIB30BAHNH, & TAKKE Pa3yMHOM HMCIIOJIb30BAHUU JOCTHKEHUN HAYKU M TEXHOJIOTMM JJISl TaJIbHEHUIIETrO
Pa3BUTHS YEJIOBEYECKOTO OOIECTBA;

NPUMEHATh pPa3jIM4Hble CHOCOOBI paboThl ¢ HMHPOpMauuen (PUINYECKOro COAEpkKaHUS C HCIHOJIb30BaHUEM
COBPEMEHHBIX HH()POPMALMOHHBIX TEXHOJOIUMH, MPU 3TOM HCIOJIb30BATh COBPEMEHHbIE HWH(MOPMAIIMOHHbBIE
TEXHOJOTMM JJIsl TOHMCKa, MepepabOTKM U NpeIbsABICHUS Y4YeOHOM W HaydyHO-TIONMYJIApHOW HHQOpMaINH,
CTPYKTYPUPOBAaHUS W HUHTEpIpeTanud WHGOPMaLWU, MOJYYEHHOW W3 Pa3IUYHbIX HCTOYHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJy4aeMyl0 HH(OpPMAIIHIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLINXCS 3HAHUM,
TaK 1 Ha OCHOBE aHaJIM3a UICTOYHUKA UHPOPMALIUK;

HPOSIBJISITh OPraHU3alMOHHBIE U MO3HABATENbHBIE YMEHUS CaMOCTOSITENIbHOIO MPUOOPETEHUs] HOBBIX 3HAHMM B
IPOLIECCE BBIMOJIHEHUS IPOEKTHBIX U Y4EOHO-HCCIIEA0BATEIBCKUX PadOT;



e paboTaTh B rPyMIE C UCIIOJHEHNUEM Pa3IMYHbIX COIUANBHBIX POJICH, MIIAaHUPOBATH PabOTy TPYIIIbI, PAllMOHAIBHO
pacrpenensaTh AeITENbHOCTh B HECTAHAAPTHBIX CUTYalHsIX, aIeKBaTHO OLIEHUBATh BKJIAJ KaXJ0T0 U3 YYACTHUKOB
TPYHIBI B PELICHUE paccMaTpUBaeMOil MpoOIeMbL;

e TIPOSABIATH MOTUBALMIO K Oyaymeid npodecCHOHANBHOM AESITENIbHOCTH IO CHELMAIBHOCTAM  (U3HKO-
TEXHUUYECKOTO TPOPuIIs.
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