116. ®enepanbHas padouyasi nporpaMma no y4eOHOMy npeaMery
«@Pu3uka» (yriayoaéHHbI YPOBEHB).

116.1. ®enepanbHas pabouas mporpaMmma 1o yueoHomy npeamery « dusrkay
(yrmyOnéHaplld  ypoBeHB) (mpemmeTHas —oOmacth  «EcTecTBeHHO-Hay4HBIC
peaMeThI») (J1ajiee COOTBETCTBEHHO — IIporpaMma 1o (usuke, pusnka) BKIOYACT
MOSICHUTENNBHYIO 3alUCKY, COJEpKaHHe OOYy4YEHUSs, IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOEHUS MPOTpaMMBbl TI0 (PU3HKE.

116.2. [lossicuuTenpHas 3amucKa OTpa)kaeT OOIIMe HEeIH U 3aadyu (U3UKH,
XapaKTePUCTHUKY TICUXOJIOTMUECKUX MPEANOCHIIOK K €€ H3yYeHUI0 00yUYarouuMHucs,
MECTO B CTPYKType yueOHOro IJIaHa, a TakKe MOAXO0JBI K OTOOPY COMepKaHus, K
OTIPEJICIICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

116.3. Cogepxanne oOydeHHS pACKphIBAET COJEp)KaTeIbHbIC JUHUM,
KOTOpBIE Mpe/IaratoTcs sl 00A3aTeIbHOTO U3YUYEHHUS B KXKJIOM KJIacCe Ha YPOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

116.4. [Inaaupyemble pe3yabTaThl OCBOCHHS TPOrpaMMBI 1O  (PHU3UKE
BKJIFOYAIOT JIMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 32 BECh MEPUO 00YUCHUS
Ha YpOBHE CpeJHEro oOIero oOpa3oBaHMs, a TaKXe MPEIMETHBIC JOCTHXKCHUS
0Oy4Yaromierocs: 3a KaKJbIi Toj] 00y4ueHus.

116.5. ITosicHuTenbHAs 3aMKCKa.

116.5.1. [Iporpamma 1o pu3nke Ha YpOBHE CpeaHETro 00Iero oopa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKCHMI W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmel, pectaBieHHbx B DI'OC COOQO, a Takxe
c yuéroM (enepanpHoi paboueld mTporpamMmbl BocnuTaHus U KoHuenmuu
npenojiaBanus yueobnoro npenmera «dusnka» B 00pa3oBaTEIbHBIX OPraHU3aIUIX
Poccuiickoii @enepanuu, peaau3yolux OCHOBHbIE 00pa30BaTEeIbHbIE IPOIPAMMBI.

116.5.2. [Iporpamma 1o ¢u3MKe ompenenseT 00s3aTeTbHOE MPEIMETHOE
coJiep KaHue, YCTaHABIMBAET PEKOMEHIYEMYIO TIOCIICIOBATEIHLHOCTh U3YUCHUS TEM
U pa3esioB YUYCOHOTO MpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX
CBSI3€M, JIOTMKH Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEM 00yYarommxcs.

[Iporpamma mo ¢usuke ma€T TPEACTaBICHUE O LENIIX, COJAepkKaHWU, OOuIeH
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cTpaTernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro npenmera «Pusnkay Ha yriiyoJEHHOM YpOBHE.

116.5.3. Uzyuenue kypca QuU3MKA yIrIIyOJIEHHOTO YpPOBHS ITO3BOJISIET
peann3oBaTth 3a7aud MPOoPEeCcCHOHATBHON OpPHEHTAIMM, HAMpaBICHO Ha CO3JaHHE
YCIOBUHM ISl IPOSIBIICHUSI CBOMX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
KaXKIbIM 00y4JaroImuMcs, KOTOpbIe HEOOXOIMMBI JIJIsl IPOIOJKEHUST 00pa30BaHUs B
OpraHM3alMsIX MPOPECCHOHATHBOTO O0pa30BaHMUA MO PA3IUYHBIM  (UUKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIIUAIBHOCTSIM.

116.5.4. B nporpamme 1o ¢pu3HUKe OMpeesitoTCs IaHUPYEMBbIE PE3yIbTaTh
OCBOECHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIEro 00pa30BaHUs: IUYHOCTHEIE,
MeTamnpeaMEeTHbIE, MpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METO/IO0JIOTUYECKONM OCHOBOWM 1Jisi pa3padOTKM TpeOOBaHU K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOy4YarolIUXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3MKe Ha YPOBHE CpPEHET0 0011ero 00pa3oBaHus Ha yriay0nEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOIXO/.

116.5.5. [Iporpamma 1o Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE PE3yJabTaThl OCBOCHHMA Kypca (U3HKM Ha YriIyOJIEHHOM
YPOBHE, B TOM UYHUCIIE MTPEIMETHBIE Pe3yIbTaThl IO rojiaM 00yUYeHUs;

coJiep;kaHue yueoHoro npeamera « Pu3uka» 1mo rogam o0ydeHus..

116.5.6. IIporpamma o ¢u3nMKe UMEET MPUMEPHBINA XapaKTep U MOKET ObITH
UCIOJIb30BaHa YUUTENAMU (PU3HUKH JIJIs1 COCTABJICHMSI CBOMX pabovMX Mporpamm.

116.5.7. Ilporpamma 10 (QHU3MKE TMPEIOCTABIACT BO3MOXKHOCTH  JIS
peanu3anuy pa3iudHbIX METOIWYECKUX TMOAXOJ0B K MpenojaBaHuio (pU3MKK Ha
yri1yOIEHHOM YPOBHE MPHU YCIOBUM COXpaHEHUs 00513aTeNbHON YacTU COJIep KaHUs
Kypca.

116.5.8. ®u3uka kak Hayka o HauboJsee OOIUX 3aKOHAX MPUPO/IbI, BHICTYIIAs
B KauecTBe Y4eOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3NKN — cUCTeMOOOpa3yrouii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI

JexaT B OCHOBE IIPOIIECCOB M SBJICHUM, HM3ydaeMbIX XUMHUEH, OUOJIOTHEH,
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busndeckoit reorpadueii u actpoHommen. lcmonp3oBaHWE U AKTHUBHOE
npuMeHeHne (U3NYECKUX 3HAHUW OMPENEeIIIIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCa,
MOJIYYEHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMU CBoOWcTBaMu. W3yueHue (Ppuznku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHNE YMEHHUI MPUMEHATh HaYyYHBIA METOJ1 MMO3HAHUS
MIPY BBIMIOJTHEHUU MU YUE€OHBIX UCCIICTOBAHHM.

116.5.9. B ocHOBY Kypca (pu3MK1 Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHuUsI
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLUIBI €ro
ITOCTPOCHMUS.

WNnes nenoctHocTd. B COOTBETCTBHM € HEW Kypc SBISIETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX Pa3AesioB (PU3HKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Unes renepanuszanuu. B cooTBeTCTBUMM ¢ HEll Marepuan Kypca (QU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
TOJIE.

Nnes rymanutapuzaunu. Peanuzanus uaew Opeanoiara€T MCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHaa (DU3UYECKON HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(bU3MKK C pa3BUTHEM OOILIECTBA, @ TAK)KE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTHYECKUMU TTPoOIeMaMHu.

Wnes npuknaaHoi HanpasieHHOCTU. Kypc @u3uku yriryOn€HHOro ypoBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOHIMX MPEACTaBICHUI M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHUHU.

WNnes 53KoJIOTM3aluy  peaau3yeTcss MOCPEACTBOM BBEACHMS 3JIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C Pa3BUTHEM TEXHHUKH M TEXHOJOTHH, a Takke OOCYKICHHS

Ipo0JIeM PALlMOHAIIBHOTO IPUPOOIIONIB30BAHMS U HKOJIOTHYECKOM 0€30I1aCHOCTH.
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116.5.10. OcBoenne conep:kaHusi MporpamMmbl MO (U3UKE CTPOUTCS Ha
NPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THX
MIPUHIIATIOB 0a3UPYeTCsl Ha MCIIOh30BAHUH CAMOCTOSITEIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHicTBYyIomero ¢akropa ydeOHOro mpomecca. [ yrayOnéHHOTO
YPOBHS — O3TO CHCTEMa CaMOCTOSITEIIBHOTO YUYEHHUYECKOTO JKCIIEPUMEHTA,
BKJIIOUAIONIETO (PpOHTAIbHBIC YYCHHUYECKHE OIBITHI MPH HW3YYCHUH HOBOTO
Martepuasa, 1abopatopHbie pabOThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa criocoba peanu3anuu GU3NIECKOro NMpakTuKyma. B mepBom ciiydae mpakTHKyM
npoBoauTcs 6o B KoHIE 10 m 11 kimaccos, mubO TOCHEe MEPBOTO U BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJIaccoB. BTopoii crnocod — 310 uHTerpaius padot
IPAKTUKyMa B CUCTEMY JIJAOOPaTOPHBIX pabOT, KOTOPbIE IPOBOAATCA B Ipoliecce
n3yueHusi pazzaena (temsl). Ilpu s3TomM monx paboTamu MpakTUKyMa MOHUMAETCS
CaMOCTOSITENIbHOE ~ MCCIIEZIOBAHUE, KOTOPOE MPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOIIaroBON MHCTPYKIIHH.

116.5.11. B mporpamme mo (pu3uke cucTeMa y4eHHYECKOTO IKCIIEpUMEHTA,
7a00paTOpHBIX padOT W MPaKTUKyMa MPEACTaBIICeHAa €IUHBbIM IepeyHeM. Bwibop
TEMATUKU IS 3TUX BUJAOB YUYCHUUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAs U3 OCOOEHHOCTEN MOYpPOYHOTO
IUIAHUPOBAHUS ¥ OCHamleHus kabuHeta ¢usuku. [Ipu sToM obOecmeunBaeTcs
OBIIAJICHHE OOYYArOIMIMMHCS YMEHUSMH TIPOBOJAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHMs], HUCCIIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEJIUYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

116.5.12. bonpuioe  BHUMaHHWE YAETSETCS  PEUICHHIO PacYETHBIX U
KaueCTBEHHBIX 3a7a4. [Ipu »TOM Il pacu€THBIX 3a/1ay TMPUOPUTETOM SIBIISIFOTCS
3aJ]a4M C SIBHO 33IaHHOM 1 HESIBHO 3aJJaHHON (PH3NIECKON MOJIENBIO, TIO3BOJISIONINE
IPUMEHATh U3y4EHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca,
TaK WU UHTETPUPYS NPUMEHEHHE 3HAHUW M3 Pa3HbIX pa3fenoB. [isi KayeCTBEHHBIX
3a]1a4 IPUOPUTETOM SIBJISIOTCS 3aaHUs Ha OOBSICHEHUE/TIpeicka3aHue MPOTEKaHMUS
(bu3MYeCcKuX SBJICHUA U MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolue BeIOopa

(bu3nYECKO MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.
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116.5.13. B cootBerctBuu ¢ TpeboBanusmMu ®I'OC COO kx maTepuanibHO-
TEXHUYECKOMY OO€CleYeHHI0 Y4eOHOro mpolecca Kype (U3MKH YriayOiaEHHOTO
YPOBHSI Ha YPOBHE CPEHEro 00111ero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHIX
npeaMeTHoro kabuHeta. B kabuHere (QU3MKM JOKHO OBITH HEOOXOAMMOE
nabopaTopHoe O0OOpyJOBaHUE JUIsl BBIMOJHEHHUS YKa3aHHBIX B MPOrpaMme IO
(buU3HMKe YYEHUYECKUX OIBITOB, 1a00PaTOPHBIX padOT U pabOT MPAKTUKYMa, a TAKXKE
JIEMOHCTPAIIMOHHOE 000PYAOBaHHUE.

116.5.14. JIleMOHCTpallMOHHOE 000pyI0BaHUE (POPMHUPYETCSI B COOTBETCTBUH
C TPUHIIUIIOM MUHHUMAJIBHOW JTOCTATOYHOCTH U OOECIEYHBAET IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHITaMEHTAIBHBIX 3aKOHOB, WX TEXHUYCCKUX MPUMCHCHHM.

116.5.15. JIaGopatopHoe 00OpyAOBaHHE I YUYCHUUYECKUX MPAKTUUYECKHUX
pabot dopmupyeTcsi B BUJE TEMAaTHUYECKHMX KOMIUIEKTOB M 00€CleuyrMBaeTcs B
pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaTH4eCKHe KOMILICKTHI
7a00paTOPHOTO O0OPYNOBAHUS JOJIKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

116.5.16. OCHOBHBIMH LIETISIMA U3Y4YEeHHUS] (PU3MKU B 0OOIIEeM 00pa3oBaHUU
SIBIISIFOTCS:

dbopMHupoBaHWE HWHTEpPEca W CTPEMIJICHHS OOYYaromIMXcs K HayYHOMY
U3YUYCHUIO TPHUPOJBI, Pa3BUTHE WX HWHTCIUICKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAaHMS U (PopMUpOBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

dbopMHUpOBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4YeHHs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHre yMEHUN OOBSICHSTD SIBJICHUS C UCTIOJb30BAaHUEM (PU3UUECKUX
3HAHHUI W HAYYHBIX JIOKA3aTEIbCTB;

dopMHpoBaHUE MPEACTABICHUN O poiu (U3MKK JUIsl Pa3BUTUS JAPYTUX
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€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHME  TPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oymymiei
npoecCHOHANBbHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HalpaBlICHUH.

116.5.17. JlocTrKeHHe ATUX IeJiel 00ecIeunBaeTCsl PeIICHUEM CIIEIYIOITUX
3alay B TMpollecce HU3y4deHUsi Kypca (U3MKA Ha YpPOBHE CpEHEro oOIIero
oOpa3oBaHUS:

npUOOpETeHNE CUCTEMbI 3HaHUW 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHWKY,  MOJEKYJSpHYIO  (HU3UKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;

dbopMHpoBaHrE YMEHUI MPUMEHSTh TEOPETUUECKUE 3HAHUS JJIsl O0BSICHEHUS
bU3MYeCKuX SBICHUN B MPUPOJE W JUISl MPUHATHSA MPAKTHYCCKUX PEIICHWHA B
MOBCEHEBHOM JKU3HU;

OCBOCHHME CIOCOOOB pEIIECHUs pPa3IMYHBIX 3a/lad C $BHO 3a/JlaHHOMU
buznyeckoil Monemblo, 3a/1ad, MOJAPa3yMEBAIOIIMX CaMOCTOATEIHHOE CO3/IaHUE
bu3nYecKoil MOJIeIN, COOTBETCTBYIONIEH YCIIOBUSM 3aJayd, B TOM YHCIE 3a]ia4y
WH)XCHEPHOTO XapaKTepa;

NoHUMaHUEe (U3UYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHUYECKHUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHHE METOJaMH CaMOCTOSITEIbHOTO IIJIAHUPOBAHUS W TPOBEICHUS
bu3MYeCKUX OKCIEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaIH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

CO3/IaHME€ YCJIOBHM JUIS Pa3BUTHS YMEHUH MPOEKTHO-HUCCIEIOBATEIbCKOH,
TBOPUYECKOU JIESITEIbHOCTH;

pa3BUTHE UHTEpeca K chepaM mpodecCUOHATIBHON JeATeIbHOCTU, CBSI3aHHOU
C (PUBHUKOM.

116.5.18. B cootBerctBuu ¢ TpedoBanusimu PI'OC COO yrnyOnéHHBIM
ypOBEHb M3y4YeHUs y4ueOHOro mpenMera «Du3nka» Ha YPOBHE CPETHETO OOIIero
oOpa3oBaHMsI BBIOMpaeTCss OOYYaAIOUIUMUCS, TIUIAHUPYIOIIUMH TMPOJIOJDKEHHUE

o0pa30oBaHusl MO CHEIUATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPODUIIS.
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116.5.19. Obmiee yucno 4acoB, pEeKOMEHAOBAHHBIX U U3Y4YEHHS (U3UKH
(yriyonennsiii ypoBeHs) — 340 yacos: B 10 knacce — 170 gacoB (5 yacoB B HeZleno),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamme 1o (u3MKe MepeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBISIETCS PEKOMEIOBAHHBIM, YYHUTENb J€aeT BbIOOP
NpoBeleHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEH 00yJaromMXcsl.

116.5.20. B mporpamme mo (u3Mke KaKI0TO Kilacca MpejiaracTcs pe3epB
BPEMEHH, OTBOJUMBIN Ha BapUAaTUBHYIO YaCTh MPOTPaAMMBbI, COJCPKaHUE KOTOPOI
dbopmupyeTcsi ydaCTHUKaMHU oOpa3oBaTeibHOTO Tmpolnecca. Jlrobas paboyas
porpaMma JI0JIKHa MOJIHOCTHIO BKJIIOUATh B ce0sl COJiepKaHUE JaHHON IPOrpaMMBbl
1o (pu3MKe.

116.6. Conepxanue oOyuenus B 10 kiacce.

116.6.1. Paznen 1. HayuHblit METOT TTO3HAHUS TIPHUPOJIBI.

®uzuka — pyHAaMEeHTalIbHAs HayKa 0 npuponae. HayuHblil MeTO1 MO3HAHUS
Y METOIbl UCCIIEOBAHUS (PU3NUECKUX SBJICHUI.

DKCIepUMEHT U TeOpus B MpoIlecce Mo3HaHus mpuponabl. Habmonenue wu
HKCIIEPUMEHT B (PU3HUKeE.

CrocoObl u3MepeHus: (PU3NYECKUX BEJIMYMH (QHAJIOTOBBIE U IUGPOBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JaTIUKOBHIE CHCTEMBI).

[TorpemHocT  u3MepeHU  QU3WYECKUX BeTUYMH  (a0CONMOTHAs U
OTHOCHUTEJIbHAS).

MonenupoBanue HU3HMUECKUX SBJICHUN W MPOIECCOB (MaTepualibHAs TOYKA,
aOCOJIIOTHO TBEPAOE TEJO, UACANIbHAS KUAKOCTb, UCANIbHBIN I'a3, TOUSUHBIH 3apsin).
['unore3a. PU3NYECKH 3aKOH, TPAHULIBI €0 PUMEHUMOCTU. PU3NYECKAs TEOPUS.

Ponws u mecto pusuku B popMuUpOBaHHH COBPEMEHHON HAYYHOW KApTUHBI
MUpA, B NPAKTHUUYECKOH EATEIbHOCTH JIIOICH.

YyeHnueckuil SKCIIepUMEHT, JIabOpaTOpHbIE PAOOTHI, MPAKTUKYM.

W3mepenue cuiabl TOKa M HAOpPsOKEHUS B LEMU IMOCTOSHHOTO TOKa IPHU

MOMOIIM aHAJOTOBBIX U U(POBBIX U3MEPUTETBHBIX TPUOOPOB.

[IOKYMEHT MOAMUCAH 3MEKTPOHHOW MNOANUCHIO

MYHULUMUNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE Ceptudukat AD5B6050ADA37FA6BOFE2B13B043F037
YYPEXXAEHUE "KAPTACOKCKAS CPEQHSAS OBLLLIEOBPA3SOBATEJIbHASA
LUKOJIA-UHTEPHAT N21", KoHapaTtbeBa EneHa MuxaiinosHa, upextop




3HakoMcTBO ¢ UG poBoi 1adopatopueit mo ¢usuke. [Ipumepsr nuzmMepeHus
(GU3UMYECKUX BEIMYWH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

116.6.2. Pazgen 2. MexaHnuka.

116.6.2.1. Tema 1. Kunemartuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOIO JIBUIKEHUS.
Cucrema oTcyéra.

[Ipsmast u oOpaTHas 3a/1a4l MEXaHUKHU.

Pannyc-BekTop MaTepHaJbHOW TOYKH, €r0 MNPOEKIUMHW Ha OCU CHUCTEMBI
KoopauHat. Tpaexropus.

[Tepemernienue, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHE MaTe€pUaJbHOW TOYKH, UX TMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue nepemMenIeHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE PSIMOIMHENHOE IBH>)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHS U IIyTH MAaTEPUAIBHOW TOUKU OT BPEMEHU U HUX
rpauKu.

CBobOosHOe majzeHue. YCKOpeHHe CBOOOAHOro majacHus. JIBHKeHue Tera,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTU U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonunennoe naBmxeHwe. [IBUKEHHWE MATEpPUAIIBHOM TOYKH IO
OKPY>KHOCTH. YTJOBas U JMHEWHas CKOpocTh. llepmoa u yactora oOpaiieHwus.
[lenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U TTOJIHOE
YCKOPEHUE MaTEPUAIbHON TOYKH.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIHIOMETP,
JIBH>)KEHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIaun, CKOPOCTHBIE
JTUQTHI.

JlemoHcTpanum.

Mogenb cucteMsbl OTCUYETA, WIUTFOCTPALMS KHHEMAaTHYECKUX XapaKTePUCTHK
JIBYDKCHUSL.

CriocoObl uccien0BaHusl IBH>KCHUM.

NnnrocTpanus npeaeabHoro nepexoia u i3MepeHre MTHOBEHHOM CKOPOCTH.

[IOKYMEHT MOAMUCAH 3MEKTPOHHOW MNOANUCHIO
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[IpeoOpazoBaHue ABUKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpOIIEHHOTO MOJ| YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hanpasnenue CKOpoCTH IPpU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MyTeW, TPAEKTOPHL, CKOPOCTEN IBUKEHUSI OJTHOTO U TOTO K€ TeJIa
B Pa3HBIX CUCTEMAaX OTCYETA.

YYeHn4eCcKuil HIKCIIEPUMEHT, JJA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

N3ydyeHne HEpaBHOMEPHOIO JABWKEHUS C LEIBIO ONPEACICHNUS] MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus Mpu NpsIMOJIMHEMHOM PABHOYCKOPEHHOM JIBMKEHUU
I10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IIyTM OT BPEMEHHM MPU PaBHOYCKOPEHHOM
JIBHOKCHUU.

N3mepenne  yckopeHuss  CBOOOJHOTrO  majaeHus  (PEKOMEHI0BaHO
UCIIOJIb30BaHue HU(PPOBOI 1TabopaTOpUn ).

N3yuenue pABuKEHUS Tena, OpoIIeHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3bI O IIPSMOU MPOMOPLUHUOHAIBHON 3aBUCUMOCTH MEXKy TAJIbHOCTBIO MOJIETA
Y HAYQJILHOU CKOPOCTBIO TEJa.

N3ydyeHne nBUMKEHUS Tella MO OKPY>KHOCTH C IMOCTOSSHHOW MO MOAYJIIO
CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH TEpUOaa OOpallleHUs] KOHUYECKOTO MasTHUKA
OT €ro napaMeTpoB.

116.6.2.2. Tema 2. Jlunamuka.

ITepBbii 3axkoH Hprorona. MHepumansHble cuctembl oTcuéra. [IpuHimn
otHocuTenbHOCTH ["anuies. HewHepimanbHble cUCTEMBI OTCYETa (OMpEAEIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cui.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.
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Tperuit 3axkoH HproTOHA 111 MaTEPUATBHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBUBAJIEHTHOCTh TI'PABUTALIMOHHON U
WHEPTHON MAaCCBI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO MaJeHHsI OT BBICOTHI
HaJ[ MTOBEPXHOCTHIO TUIAHETHI M OT Teorpaduueckoil mupoThl. [[BrkeHne HeOECHBIX
TeJl M UX COyTHUKOB. 3akoHbl Kemnnepa. [lepBas kocmuyeckast CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tenma. Bec Tena, aBmxymierocs c
YCKOPEHHEM.

Cuna tpenusa. Cyxoe TpeHue. Cuiia TpeHUS CKOJBXKEHUSI U CUJIA TPECHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TElla B
KUIKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO ABUKCHUS.

Hasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHHuecKue yCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: MOAUIMITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpauuu.

Ha6nronenue nBmkeHus Tell B MHEPIUAIBHBIX U HEMHEPIUATIbHBIX CUCTEMAX
OTCYETA.

[IpyuHIMIT OTHOCHUTEIBHOCTH.

Kauenue nByX HWIMHAPOB WM IMIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPIUATBHOU CUCTEMBI OTCUETA.

CpaBHeHHE  paBHOJECUCTBYIOLIEH MPUIOXKEHHBIX K TeIy CHI C
IIPOU3BEECHUEM MACCHI TeJla HA €r0 YCKOPEHUE B MHEPUMAIBLHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOZHUKAIOLIUX B PE3YJIbTaTE B3AUMOJICHCTBUS TEI.

N3mepenune macce 1o B3anMoAEHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U MaICHHH.

LleHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUSI IOKOSI, KAUEHUS U CKOJIbKEHUSI.

Y4eHn4eckuii SKCIIepUMEHT, JIa00paTOPHBIC PAOOTHI, MPAKTUKYM.

N3mepenne paBHOACHCTBYIONIEH CUJI MPU JIBXKEHUH OpyCKa MO HAKJIOHHOM
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MJIOCKOCTH.

[IpoBepka THMOTE3BI O HE3aBUCUMOCTH BPEMEHHU IBHXKEHUS Opycka IO
HAKJIOHHOMW IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

Uccnenoanne 3aBUCUMOCTU CHUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYXUHE U
PE3UHOBOM 00pasiie, OT X AehopMaIiui.

N3ydenne NBUKEHUS CUCTEMBI TEJl, CBA3AHHBIX HUTHIO, IEPEKUHYTOW YEPE3
NETKuit OJIOK.

N3mepenne koadduiiienTa TpeHus 1Mo BeJIMYUHE YTI0BOro KoddduimeHTa
3aBucUMOCTH Frp(N).

Uccnenosanue nBmxeHUs: OpycKa MO0 HAKJIOHHOW TJIOCKOCTH C IEPEMEHHBIM
KO3 PUIIMEHTOM TpEHUSI.

N3ydenue aBMXKEHUS Tpy3a Ha BaTy C TPEHUEM.

116.6.2.3. Tema 3. CtaTuka TBEpAOrO TeIA.

AbcomoTHo TBEpAOe Teno. [locTynaTenbHOoe W BpallaTelibHOE JIBHXKCHHE
TBEpOrOo Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpalmieHus. [lnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ciioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: KPOHIUTEWH,
CTPOUTEIIbHBIN KpaH, peléTyaTble KOHCTPYKIIUH.

JleMoHCTpauuu.

Y ci1oBUsI paBHOBECHSI.

Bunsl paBHOBECHS.

Y4yeHn4eckuit SKCIIepUMEHT, JIa00paTOpHBIC PAOOTHI, MPAKTUKYM.

HUccnenoBanne ycimoBUi paBHOBECHS TBEPAOrO Tejla, HMEIOIMIETO OCh
BpAaIl[CHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOMIAAbL OIOPHI.

116.6.2.4. Tema 4. 3aK0oHBI COXpAaHEHUSI B MEXAHUKE.

HNmnynbe maTepuanbHOM TOYKH, CUCTEMBI MaTEpUANIBHBIX TOYEK. LlenTp macce
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CHUCTEMbI MAaTEPHUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa MaccC.

Nmnynbe cHitbl 1 N3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlyJbca MaTepuaabHOM TOYKH. [IpencraBiieHHE O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGota cwibl Ha MajloM W Ha KOHEYHOM TniepemenieHun. I 'padudaeckoe
IpeICTaBICHUE PAOOTHI CUIIBI.

MOIHOCTH CHUJIBI.

Kunetnueckass sHeprus maTepHallbHOM TOYkH. TeopemMa 00 H3MEHEHHH
KUHETUYECKOW YJHEPTUU MATEPUATIBHOU TOUKHU.

[ToreHuuanbHple W HEMOTCHIMAJIbHbIE CUJbl. [lOoTeHIManbHast SHEPTHUS.
[ToTenmmanbHas sHeprust ynpyro nedopMupoBaHHON Npyx uHbl. [loTeHmanpHas
JHEPrus Tejla B OJHOPOJHOM I'PaBUTALMOHHOM IoJie. [loTeHmanbpHas 3Heprus tea
B TPaBUTALIMOHHOM II0JIE€ OJIHOPOJHOrO Iapa (BHYTpWU W BHe miapa). Btopas
KOCMHUYECKAsI CKOPOCTh. TpeThsl KOCMUUECKAS] CKOPOCTb.

CBs13b pabOTHI HEMOTEHITUATBHBIX CUJI C U3MEHEHHEM MEXaHUUECKON SHEPT U
CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBuenune bepHyun mjisi MaeanbHOM MUJIKOCTH KaK CIIEICTBHME 3aKOHA
COXPAHEHHUsI MEXaHUYECKOU IHEPTUU.

TexHU4eckre yCTpOUCTBA U TEXHOJOTHYECKUE MPOLIECCHI: JBUKEHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIA MTUCTOJIET, THPOCKOT, (PUTYypHOE KaTaHHE HAa KOHbKAX.

JleMoHCTpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

HN3mepenune MOIITHOCTH CHUJIBL.

N3MeHeHune sHEpPTUM TeJla MPU COBEPILICHUH PaOOTHI.

B3auMHble npeBpalieHuss KHHETUYECKOWM M MOTEHIMAJIbHOW SHEPTUM IIPU

)IeﬁCTBHH Ha TCJIO CUJIbI TSAKCCTHU U CUJIBI YIIPYT'OCTH.
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CoxpaHeHue SHepruy nNpy CBOOOIHOM MaIeHUH.

Y4eHnuecKkuil IKCIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

N3Mepenne nmnyiibca Teja o TOpMO3HOMY ITYTH.

N3Mmepenue cuibl TSITM, CKOPOCTH MOJIEITH AJIEKTPOMOOMIISI U MOIIIHOCTH CUJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne coxpaHeHHsT UMITYJIbCA ITPU YIIPYTOM B3aUMOJECHCTBUH.

N3MepeHne KHHETUYECKOM YHEPTUH TEJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE U3MEHEHUS MOTCHIIUATBLHON SHEPIUU MPYKUHBI C PAaOOTON CHUIIBI
TpPEHUSI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPU JABUKCHUM Tela MO HAKIOHHOMN
IIJIOCKOCTH.

116.6.3. Paznen 3. MonekynsapHas Qu3nka U TepMOAMHAMUKA.

116.6.3.1. Tema 1. OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOU TEOPHH.

OcHOBHBIE TOJOXEHUA MOJeKyJIgpHO-kuHeTnueckod Teopun (MKT), ux
omnbITHOE 00ocHOBaHue. [nddy3us. bpoyHOBCKOe NBHKEHHE. XapaKTep IBHKCHHUS
Y B3aUMOJCHCTBUS YacCTHUI] BEIIECTBA. MoJaenu CTPOEHHUS Tra3oB, KUJIKOCTEU U
TBEPJBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl €€ uamepenus. Illkana
temneparyp Llenbcusi.

Mojenb uacanbHOro ra3a B MOJEKYJISIPHO-KUHETUYECKOM TEOPUH: YaCTHULIbI
rasza JBWKYTCS XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmnaneiipona. AGcosmtoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3omponeccsl B
UJCATPHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTABIICHUE U30TIPOIIECCOB: U30TEPMa, N30X0pa, n300apa.

CBa3p MEXAy JaBICHUEM W CpPEOHEW  KUHETUYECKOM  DJHEpruei
MOCTYIATEIFHOTO TEIJIOBOTO JBIDKEHUS MOJICKYJ HJI€aJhbHOTO raza (OCHOBHOE

yYpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UACAIBHOTO ra3a).
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CBs13b a0COIOTHOM TeMIIepaTypbl TEPMOIUHAMUYECKON CUCTEMBI CO CpETHEM
KMHETUYECKOU DHEPTUEH MTOCTYNATEIbHOIO TEIIOBOIO IBMKEHUS €€ YaCTHIL.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoTy4eHUE HaHOMAaTEPUaJIOB.

JlemoHcTpanum.

Mopenu IBUKEHHUS YaCTUI] BELIECTBA.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Huddysust KUIKOCTEH.

Mogens onbita lITepHa.

[IputsxeHre MOIEKYIIL.

Mogenu KpUCTAIUINYECKUX PEIETOK.

Habntoienue u ncciaenoBaHue U30MpoLeccoB.

Y4yeHn4ueckuit HIKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

HccnenoBanne mponecca yCTaHOBJIEHUs TEIUIOBOIO PABHOBECHS IIpU
TEIJIO00MEHE MEXTy TOpSUYEil U XOJIOAHOM BOJIOM.

N3yueHne H30TEpMUYECKOrO mpouecca (PeKOMEHIOBAHO HCHOJIb30BAHKE
1udpoBoit 1aboparopun).

N3yuenue n30X0pHOTo nporiecca.

N3yuenue nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

116.6.3.2. Tema 2. TepmoauHamuka. TernaoBbie MAIIUHBI.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEIIHUX YCIOBUM ISt
TEPMOJMHAMUYECKON CHUCTEMBbl. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEAHUE 3HAYEHHUSI BEJINUNH, ONIMCBHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoauHamuku. (CaMonpou3BOJIbHAS —peakcalus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopgenp wuaeanbHOro rasa B TEPMOJAUMHAMHUKE — CHUCTEMA YpPaBHECHUM:

ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaXEHUE ISl BHYTPEHHEH SHEPTHH.
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VYcnoBusi IPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHIIEHTpAIMs YacTHll, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTruy OJHOATOMHOTO HJI€aIbHOTO
rasa.

KBa3zucrarnueckue u HeCTaTUUECKUE MPOIECCHI.

DOnemMeHTapHas paboTa B TepMouHaMuKe. Beruncnenue padoTsl 1o rpaduky
mpoiiecca Ha pV-auarpamme.

Teronepenaya  kak  cmoco0  M3MEHEHHMsS]  BHYTPEHHEH  SHEpPIHH
TEpPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepiueHuss paborel.  KonBekius,
TEIUIONPOBOIHOCTD, U3TyUYCHHUE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tena. YaenbHas HW  MOJISIpHAs
TEIUIOEMKOCTH BELIECTBAa. YpaBHeHHMe Maiiepa. YaenbHas TEIUIOTA CrOpaHUA
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

IlepBblii 3aKOH TepMOAMHAMUKH. BHyTpeHHsisi sHeprusa. KonuyecTBo
TEIIOTHI u pabota Kak Mepbl U3MEHEHHUsS BHYTPEHHEH SHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoil 3akOH TEPMOAWHAMUKHU [JI1 PABHOBECHBIX IMPOLIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IMPOXOJUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

BTtopoii 3akoH TEpMOAMHAMUKM JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIEpe/IaTh TEIUIOTY OT 00Jiee XOJIOHOTO Tea K Oosiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIECCOB.

[Tpunuune! gecteus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJOTUYECKUE ACTIEKThI MCMOJIb30BaHU TETUIOBBIX ABUTaTesen. TemnoBoe
3arpsA3HEHUE OKPYKAIOIIECH Cpe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTUYECKHE MPOUECCHI: XOJOIWIbHHUK,
KOHJIUIIMOHEP, AW3CIbHBIA W KapOIOpAaTOPHBINM JABUTATENM, IMapoBas TypOuWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3ALUS «TEIJIOBBIX» OTXOJ0B C

HCIIOJB30BAHUEM TCIIJIOBOT'O HACOCA, YTUIIM3allUsA 6I/IOOpFaHI/I‘I€CKOFO TOIIJINBA AJIs1
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BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUHU.

JleMoHCTpauuu.

W3meHeHne TemnepaTypsl IpH a11adaTUYECKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHEHME yACIBHBIX TEIUNIOEMKOCTEN BELIECTB.

CriocoObl U3MEHEHNS BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOTO IpoLecca.

KoMIibroTepHbIe MOIEIN TEIIOBBIX JIBUTATEIIEH.

Y4eHnueCcKnui IKCIEPUMEHT, JJaOOpaTOpHBIE Pa0OTHI, MPAKTUKYM.

N3mepenne yaenpHON TEIITOEMKOCTH.

HccenenoBanue nponecca OCThIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO Ipouecca.

N3yyeHue B3aMMOCBS3H SHEPIMHM MEKMOJIEKYJIIPHOTO B3aUMOJACUCTBUSA U
TEMIIEpaTypbl KUIIEHUS KUIKOCTEN.

116.6.3.3. Tema 3. ArperaTHbie COCTOSIHHS BemecTBa. Da3oBbIe MEPEXOIbI.

[TapooOpa3zoBanue u KoHJeHcalus. MchnapeHue U KuUIeHUE. Y IeJbHas
TEIJIOTa MapooOpa3oBaHus.

HacpimienHsle M HeHachbllleHHble napbl. KadecTBeHHass 3aBHCUMOCTD
IUIOTHOCTH M JIaBJIEHUs HACBIIIEHHOTO Mapa OT TEMIEPAaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe teno. Kpucramnmueckue u amopgHbie Tena. AHU30TPONHUS CBOWCTB
KpuctauioB. IlnaBiaeHue W KpUCTaUIM3aUMs. YJI€IpHAs TEIUIOTA IIJIABJICHUS.
CyOnumarnusi.

Hedopmanuu BEpOTO Tena. Pactsokenue u cxkarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TernoBoe pacmmpeHue KUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JUHEHHOE
paciperre. AHFAapMOHHM3M TEIUIOBBIX KOJIEOaHHM YacTHI] BEIIeCTBA KaK MPUYMHA

TEIJIOBOTO paclIupeHus Tell (Ha KaYeCTBEHHOM YpOBHE).
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[IpeoOpazoBanue sHEepTHH B (ha30BBIX MEPEXOIaX.

VYpaBHeHue TermioBoro 0ansaHca.

[ToBepxHoctHOe HaTspKeHHE. KoappuiueHT moBEpXHOCTHOTO HATSHKCHHUS.
Kanumnsipasie siBnenust. J{aBneHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

Texnuueckue yCTpONCTBA U TEXHOJOTMYECKHE TMPOLIECCHI:  KUIKUE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTEPUAJIBI.

JlemoHcTpanum.

TennoBoe pacmpeHue.

CBOICTBa HACBIIICHHBIX TAPOB.

Kunenue. Kunenne npyu noHM>KEHHOM JIaBJICHUMU.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OnBITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie siBieHus.

Mopenu HEHbIOTOHOBCKOM JKHUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenosanne HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunbr nedopmarimii.

Habnronenune manbix nedopmarimii.

YyeHn4eckuit SKCIIepUMEHT, JIa0OpaTOpHBIC PAOOTHI, MPAKTUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenune yaenbHOM TENIOThI MIaBICHUS JIbJA.

N3ydeHune CBOMCTB HACKIIICHHBIX MTApPOB.

N3mepenne abOCOMIOTHON BIIAXXHOCTH BO3JyXa M OLIEHKAa Macchl MapoB B
MOMEIIECHUH.

N3mepenne ko3¢ duiinenTa moBEpXHOCTHOTO HATSHKCHUS.

N3mepenune monyns FOunra.

UccnenoBanne 3aBUCUMOCTH JaepopManud PE3WHOBOTO o0paslia ot

HpPIJ'IO)KCHHOﬁ K HCMY CHJIBI.
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116.6.4. Paznen 4. DnekTpoauHAMUKA.

116.6.4.1. Tema 1. DaexTpudeckoe moJe.

OneKkTpu3anms Tel U €€ MPOsIBICHUA. JJNEKTpuueckuid 3apsa. JlBa Buaa
INEKTPUYECKUX 3apsfaoB. [IpOBOAHWKM, JUAIEKTPUKU U MOJYNPOBOJIHUKH.
DIIeMEHTaPHBIN ANEKTPUUECKUI 3apsil. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3aps/ia.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onektpuyeckoe noJie. Ero geiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€anocts  anmekTpudeckoro  mojis. IIpoOueiii  3apsna.  Jluauu
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJis. OJHOPOAHOE AIEKTPUUECKOE MOJIE.

[ToTeHIMANBHOCTH JIEKTPOCTATUYECKOrO MOJIA. Pa3HOCTh MOTEHIHMAIOB U
HanpspkeHue. lloTeHlnmanbHas SHeprust 3apsiaa B DIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHIMaNI 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
MOTEHIIMAJIOB [T  DJIEKTPOCTATUYECKOTO MOy (Kak OJHOPOAHOTO, TaK U
HEOJTHOPOJIHOTO).

[TpuHIMN Cynepno3uiuy MEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOM cdepol. [lome
PaBHOMEPHO 3apsKEHHOro no 00béMy Imiapa. Ilome paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTwHbl JUHMIA HAMpsHKEHHOCTH ATHUX TOJNEH |
DKBUINOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsI0B.

JIMdIIeKTpUKM B DJIGKTPOCTATHYECKOM  moJie.  Jludnekrpudeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konpencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IIIIOCKOTO
KOH/JIEHCATOpaA.

[TapannensHoE COEIMHEHHE KOHJIEHCATOPOB. [TocnenoBaTenbHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

JIBrM>KeHME 3apsIKEHHON YaCTHULIbI B OJTHOPOIHOM BJIEKTPUYECKOM II0JIE.

TexHuyeckue yCTpoOHMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: AJIEKTPOCKOIL,

QJICKTPOMETpP, OJJICKTPOCTATHYCCKAs 3aliuTa, 3a3CMJICHHC 3J'ICKTpOHpPI60pOB,
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KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

JleMoHCTpauuu.

Y CTpOUCTBO U MPUHLMII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TIOJIE IBYX 3apSKEHHBIX IUIACTHH.

Mopgensb anekTpoctatnyeckoro reHeparopa (Ban ae I'paada).

[IpOBOJHUKH B DIEKTPUYECKOM IOJIE.

DIIEKTpPOCTAaTUYECKAs 3aLIUTA.

Y CTpOUCTBO U IEUCTBUE KOHAEHCATOPA TOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcATopa OT IUIOLIAAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIeH caTopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Y4yeHn4ueckuit HIKCIIEPUMEHT, JIaOOpaTOpHbIE PaOOTHI, MPAKTUKYM.

OrnieHka cujl B3aUMOJICHCTBUS 3apsKEHHBIX TET.

Hab6nronenue npeBpaiieHus SHepruu 3apsHKeHHOT0 KOHJIEHCATOPa B YHEPTUIO
U3ITy4YEHHs CBETOIMOAA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPHKAILECH KOHICHCATOP.

Pacripenenenue pa3HOCTH MIOTEHIMAJIOB (HampsHKEHMST) pu
MOCJIEIOBATEILHOM COESMHEHUN KOHAEHCATOPOB.

Uccnenosanue pa3psaa KOHJIEHCATOPA YEPE3 PESUCTOP.

116.6.4.2. Tema 2. I1oCTOSIHHBIH DJIEKTPUUECKHH TOK.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBus cyniecTBOBaHUSI MMOCTOSTHHOTO AJIEKTPUYECKOro ToKa. VICTOUHMKH
toka. Hanpsokenne U n O/1C é.

3akoH Oma [J1s1 y4acTKa Lenu.

DIIEKTPUUECKOE CONIPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI M IUIONIAJM TONEPEYHOTO CEUCHHS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

HOCHC}IOB&TCHBHOG, mapajiCJibHOC, CMCITAHHOC COCANMHCHUC IIPOBOAHNKOB.
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Pacuér pa3BeTBnEHHBIX 3neKkTpuueckux menei. [Ipasuna Kupxroda.

Pabota snexkrpuueckoro Toka. 3akoH [[xoyns—JIeHua.

MOIIHOCTh 3JEKTPUYECKOTO TOKa. TeruioBas MOIIHOCTh, BblAeNsieMas Ha
pe3ucTope.

3/1C u BHyTpeHHEe CONMPOTUBIIEHUE NCTOYHHKA TOKa. 3akoH OMa 11 TOJTHOM
(3aMKHYTOM) dJeKTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHUE.

KoHnaencarop B 11enu nMocTOsIHHOTO TOKA.

TexHH4eckre YCTPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHI: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DJICKTPUUECKON SHEPTHUHU.

JleMoHCTpauuu.

N3MepeHue cuiibl TOKa U HAMPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HAIpPSDKEHHS I PE3UCTOpA,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COMPOTUBJICHUS IUIUHIPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBJICHUS MPU TOCTOSTHHOM
HaIpsKEHUH.

[Tpsimoe nzmepenne IJ[C. KopoTkoe 3aMbIKaHHE TaIbBaHUUYECKOTO DJIEMEHTA
U OIIEHKAa BHYTPEHHET0 CONMPOTUBIICHHUS.

Crioco6bl coenuHeHnst UICTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEK/TY MOJF0OCAMU UCTOYHHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

YyeHn4eckuit SKCIIepUMEHT, JIa0OpaTOpHBIC PAOOTHI, MPAKTUKYM.

HccnegoBaHue CMENIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenpHOoro COnpoTUBIIEHUS MPOBOJHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSKEHUS ISl JIAMIIbI
HaKaJIMBaHMUS.

VYBenuuenue npenaesia u3MepeHust amnepMerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.
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Uccnenoanue 3apucumoct DJ]C raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH NOTEHIMATIOB MEK1Y MOJI0CAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LIEMH.

Hccnenoanne 3aBUCUMOCTH MOJIE3HON MOIITHOCTH MUCTOYHUKA TOKA OT CUJIBI
TOKA.

116.6.4.3. Tema 3. Toku B pa3nuIHBIX Cpeaax.

DJIEKTpUYECKasi MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB. JIEKTPOHHAS
IIPOBOJUMOCTh TBEPJBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBICHHUS METAJJIOB OT
TeMiiepaTypbl. CBEpXIpOBOANMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[lonynpoBonuuku.  CoOCTBEHHass W TNPUMECHas  MPOBOAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

DNEKTPUYECKUA TOK B 3JIEKTPOJIMTAX. DJEKTPOJIUTHYECKAS JMCCOLAALINS.
OnekTponus. 3akoHbl Papanes 11 SNEKTPOIIN3a.

OnexkTpudyecknuid TOK B Trazax. CaMoCTOSATENbHBIM M HECAMOCTOSTEIBHBINA
paspsan. Paznmuuneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHHuecKkue yCTpONCTBA M NPAKTUYECKOE IMPUMEHEHHUE: ra3opaspsiIHbIe
JamIbl, 3JIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TpaH3UCTOP, (POTOAUO/, CBETOAMO, TAIbBAHUKA, pAQUHUPOBAHUE ME/IH, BBITUIABKA
QIFOMUHUS, YIEKTPOHHAsE MUKPOCKOIIHS.

JleMoHCTpanuuu.

3aBUCUMOCTh COMPOTHUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI JsekTposinza Papanes.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOAMMOCTH METAJUIOB U MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI NPOBOAMMOCTD JIMOAA.

Y4eHn4eckuii SKCIIepUMEHT, JIa00paTOPHBIC PAOOTHI, MPAKTUKYM.

HaOmronenue anexTposusa.
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W3mepenue 3apsiia OHOBAJIEHTHOTO HOHA.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBIEHHUS  TEPMOpPE3UCTOpa  OT
TEeMIIepaTyphl.

CHATHE BOJIBT-aMIEPHON XapaKTePUCTUKU AUOA.

116.6.5. ®usnueckuii MpakKTUKYM.

Cnioco0bl nu3mepeHus (U3NIECKUX BETUUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOIJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
O1eHKa rpaHuI] HOTPEUTHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, HWCCIENOBAHUM  3aBUCUMOCTEN
¢u3nyecKux BEIMYUH, NPOBEpPKA IMPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
OTHMCAaHHBIX B TEMAaTHYECKUX pasfenax «YUYeHUYECKUH DIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

116.6.6. MexnpenMeTHbIE CBA3H.

N3yuenne kypca ¢Qusuku yraoyonénHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YUETOM COZEPKATEIBbHBIX MEKIIPEIMETHBIX CBS3EH ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeoTrpaduil U TEXHOIOTHH.

MexnpeaMeTHbIE MOHATHUS, CBSA3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, TUmoTe3a, (puanyueckas BETUYHHA, 3aKOH,
Teopusi, HAOIIOACHHWE, ODKCIEPUMEHT, MOJCIMPOBAaHUE, MOJENb, H3MEpPEeHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast J1adbopaTopusl.

Maremartuka: Pemenue cucrembl ypaBHeHWil. JlunelHas ¢yHKUuS,
napabosa, runepbosna, ux rpaduku U cBoicTBa. TpUroHoMeTpuyeckue PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl ¥ MX MPOEKIIUU Ha OCH KOOPJIWHAT, CJI0’KEHUE BEKTOPOB.

buonorus: Mexanndeckoe NBIXKEHHE B )KUBOW mpupoae, auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKaroIled Cpembl,
yTUIU3aldsg OHOOPTraHWYECKOTO TOIUIMBA JUISI BBIPAOOTKH  «TEIJIOBOW» W
AJIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKCHHE M KAITMJUISIPHBIE SIBJICHUS B IPUPO/IE,

AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

[IOKYMEHT MOAMUCAH 3MEKTPOHHOW MNOANUCHIO
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XuMus: JUCKPETHOE CTPOCHHE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsi Macca, MOJy4eHUE HAHOMATEpUAJIOB, TEIUIOBBIE CBOWMCTBA
TBEPIBIX TEJN, )KUJIKOCTEN U Ta30B, KUJKUE KPUCTAILIIbI, JIEKTPUUYECKUE CBOMCTBA
METAJJIOB,  JJICKTPOJIUTHYECKAs  JIUCCOLMAIIMS, TallbBaHWKA, DJICKTPOHHAs
MHUKPOCKOIIHS.

['eorpadusi: BIaxxHOCTbh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

TexHonorus: mpeodpa3oBaHue IBWKEHUN C MCTOJIB30BAHHEM MEXaHU3MOB,
Y4€T CYXOro U IKUIKOTO TPEHHS] B TEXHUKE, CTATUYECKUE KOHCTPYKUHUU
(KpOHIITENH, peleryaTble KOHCTPYKIMK), MCHOJIb30BAHUE 3aKOHOB COXPAHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJOMET W JAPYrHe), NBUTaTe]Ib BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHUS] COBPEMEHHBIX MAaTEpHaJOB, B TOM YKCJIE HaHOMAaTepHalioB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE DJEKTPONPUOOpPOB,
ra3opas3psiiHbIE JIAMIIbI, TTOJIYIIPOBOTHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

116.7. Conepxanue ooyuenus B 11 kmacce.

116.7.1. Paznen 4. DinekTpoAMHAMUKA.

116.7.1.1. Tema 4. MarautHOE TIOJIC.

B3anmoneiicTBUE€ TOCTOSIHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON MHYKIIUH.

MarHutHoe 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHiia, e€ HanrpaBJIEHUE U MOYJIb. JIBH)KEHUE 3apsyKEHHOM YaCTHIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MaruutHoe noje B BeuecTBe. GeppoMarHeTHKy, rnapa- U JUaMarHeTHKHU.

TexHuyeckne yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECChl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHuTOB, TeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.

JlemoHcTpanuu.
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Kaptuna JuHMII  MHAYKOMA  MArHATHOIO  MOJSL  MOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTtrHa nuHnid MAarHUTHOM MHIYKIIUY MOJISL ITTMHHOTO IPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBm>xXeHus Myyka 3J€KTPOHOB B MAarHUTHOM ITOJIE.

[TpuHumn JNEUCTBHUS AJIEKTPOU3MEPHUTEIILHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Y4yeHn4ueckuit SKCIIEpUMEHT, JIa0OpaTOpHBIE PAOOTHI, MPAKTUKYM.

UccnenoBanre MarHUTHOTO MOJISt TOCTOSTHHBIX MarHUTOB.

UccnenoBanue cBOMCTB eppOMarHETHKOB.

Uccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenne cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUJIBI AMIIEpa.

116.7.1.2. Tema 5. DnexTpoMarHuTHAS UHIYKITUA.

SIBiieHMEe DNEKTPOMArHUTHOW MWHAYKUMHU. [IOTOK BekTOpa MarHMTHOU
uaaykuun. OJIC wHAyKnMu. 3aKOH BJIEKTPOMArHWTHOM uHaykuuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC MHOyKIMH B MPOBOJHHKE, JBHKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[Ipasuio Jlenua.

NunyktuBHOCTh. Karyiika WHIYKTUBHOCTH B IIE€MU IOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA W TEXHOJOTMYECKHE IMPOLECCHI: MHIYKIIMOHHAS

Ie4b, COJICHOU[, 3alllUTa OT JJICKTPHU3aAlUU TCII IIPHU ABHXXCHHHW B MArHUTHOM I10JIC
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3emun.

JleMoHCTpauuu.

HaGnronenue siBneHus 21€KTpPOMarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIMU OT CKOPOCTH H3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[TageHne MarHuTa B aIIOMUHUEBOHN (METHON) TpyOe.

SIBneHne CAaMOMHAYKIUU.

Uccnenosanue 3asucumocty JJIC caMOMHIYKIUKA OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Y4yeHnueckuit HIKCIIEPUMEHT, JIa0OpaTOpPHBIE PAOOTHI, MPAKTUKYM.

UccnenoBanue sSiBICHUS JIEKTPOMArHUTHON MHIYKIIUU.

Ornpenenenne MHIYKIUY BUXPEBOIO MATHUTHOTO TOJIS.

UccnenoBanue sSBICHUS] CAMOMHIYKIINH.

COopka MoJienu AIEKTPOMAarHuTHOTO FeHepaTopa.

116.7.2. Paznen 5. KonebGanus 1 BOITHBI.

116.7.2.1. Tema 1. Mexanndeckue KoJieOaHusI.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonnyeckue konebanusi. Kunematuueckoe M JUHAMHUYECKOE OIHMCAHHE.
DHepreTUYEeCcKoe ONMCcaHue (3aKOH COXPAHEHHS] MEXaHWYeCKO sHepruu). BoiBoj
JTUHAMUYECKOTO OMMCAHMS TAPMOHUYECKUX KOJIeOaHUM U3 UX YHEPreTUYECKOro M
KMHEMaTU4ECKOTO OTTUCAHUSI.

Amvmuntyna u ¢asza konebaHuid. CBsI3b aMIUIUTYIbl KOJIEOAHUM MCXOJIHOM
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u uacrtora koneOanuid. [lepuos Manbix CBOOOJHBIX KOJIEOaHUU
MaTeMaTU4YeCKOro MasTHHUKA. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[TonsTue o 3aTyxaromux Kojaebanusx. BeinyxaeHHble kosie0anus. PezoHaHc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.

ABTOKOJICOAHUS.
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TexHHuecKre yCTpONUCTBA U TEXHOJOTHYECKHUE MPOLIECCHI: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

JlemoHcTpanum.

3anuck K0y1e0aTeIbHOrO IBUKCHHUS.

HabitoieHne He3aBUCUMOCTH NIEPUOA MAJIBIX KOJIEOaHUH Ipy3a HAa HUTU OT
aAMIUIUTYIbI.

HccnenoBanue  3aTyXalIIMX KOJEOAaHW M 3aBUCHMOCTH  IE€pUOJA
CBOOO/IHBIX KOJI€0aHUM OT CONPOTUBIICHHUS.

HccnenoBanne kosiebaHWii Tpy3a Ha MACCHUBHOW TMPYKUHE C IEIBIO
(bopmHpoBaHUs NPEACTaBICHUI 00 UACAIbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH NP KOJIeOaHUIX Ipy3a Ha MpY>KUHE.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHUIA.

Habmronenue pezonanca.

VY4eHnuecKuil IKCIEPUMEHT, JJAOOpaTOPHBIE PaOOTHI, IPAKTUKYM.

N3mepenne mnepuojga CBOOOAHBIX KOJEOAHUN HUTSHOIO W MPYKMHHOTO
MasTHUKOB.

N3yuyeHune 3aKOHOB JBUKEHUA TeJa B X0JI€ K0oJieOaHU Ha yIpyroM MoJABECE.

N3yuyeHue ABUKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3oBaHue sHEPTUM B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUSI aMILTUTY/IbI 3aTyXalOIIMX KOJIEOAHH.

NccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

116.7.2.2. Tema 2. DneKTpOMarHUTHBIE KOJICOaHMUS.

Konebarenbuplii kOoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTYAOW CHUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUS SHEPTUH B HI€aTbHOM KOJIe0aTEIbHOM KOHTYPE.

3aryxatomue AIEKTPOMATrHUTHBIE KoJie0aHusl. BriHyX/1€HHBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUSI.
IlepemenHblii TOK. MOIIHOCT, TEPEMEHHOrO TOKA. AMIUIUTYJHOE U

JEUCTBYIOIIIEE 3HAUYCHUE CHJIbl TOKA W HaNPsDKEHUS MpH pasiudHou (popme

[IOKYMEHT MOAMUCAH 3MEKTPOHHOW MNOANUCHIO
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3aBUCUMOCTH IEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycouaaJIbHBIA TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIEMM CUHYCOWJAIBHOTO MEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpskeHU.

WNneansHbiii Tpancpopmarop. IlpousBoacTBo, mepenaya U HoTpeOsieHHE
ANEKTPUYECKOUN SHEPTUH.

DKOJIOTHUECKHE PHUCKHM MNpU MPOU3BOJCTBE 3JeKTpodHepruu. KynpTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHnuecKre yCTpOMCTBA U TEXHOJOTMYECKUE IMPOLIECCHI: JIEKTPUYECKHMA
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOINepeiay.

JleMoHCTpauuu.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBHCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUM OT MHTYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcummorpaMMsbl 3JIEKTPOMArHUTHBIX KOJICOaHUH.

['eHepaTop He3aTyXaroMMX IEKTPOMATHUTHBIX KOJICOaHUH.

Mopeinb 31eKTPOMAarHuTHOTO TeHepaTopa.

BoinyXeHHbIE CHHYCOMIaIbHbIE KOJICOaHMSL.

Pe3ucrop, karymika MHIYKTUBHOCTH W KOHIEHCATOp B LIENHU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mnociaeaoBaTEIbHOM COEAUHEHUM PE3NUCTOPA, KaTYyIIKU
WHIYKTUBHOCTH M KOHAEHCATOpa.

YcTpoiicTBO M IPUHLIUMN IEUCTBUS TpaHcpopmaTopa.

Mopneinb TMHUY 3JIEKTPONEPEIayn.

VY4yeHnueckuil SKCIIepUMEHT, JIaDOpaTOpHbIE PAOOTHI, MPAKTUKYM.

N3yuenue tparncpopmaropa.

HccnenoBaHue MEpEMEHHOTO TOKA YEpe3 IMOCIEN0BATEIBHO COEAMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Haboienue 31eKTpoMarHuiTHOTO pe30HaHCa.

HCCJ’IC}IOB&HI/IC pa6OTBI HNCTOYHHUKOB CBC€TA B ICIIU IICPEMCHHOI'O TOKA.
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116.7.2.3. Tema 3. MexaHu4uecKue 1 dJIEKTPOMArHUTHBIE BOJIHBI.

MexaHnuveckrue BOJIHBI, yCIIOBUS WX pacnpocTpaHeHus. [lomepeunpie u
pOAOIbHBIC BOJHBEL [lepwoj, CKOpPOCTh pacmpoCTpaHEHWs W JJIMHA BOJHBEIL.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
nudpaxims.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYKAIOMIEH CPEIIbI.

DNEeKTPOMArHUTHBIEC BOJIHBI. Y CIIOBHS M3JIYYEHHS 3JIEKTPOMATHUTHBIX BOJIH.

— — o
B3anmnuas OpuCHTAlUs BCKTOPOB E’ B’ 1_7) B JJICKTPOMAIroiuTHOU BOJIHC.

CBoMCTBA  DJIEKTPOMAarHUTHBIX  BOJH:  OTPaXEHUE,  IPEIOMIIEHUE,
noJisipu3anysi, uHTepdepeHus u qudpaKius.

[I[Ixama 3MeKTpOMarHuTHBIX BOJIH. [ [puMEeHEHNE AIEKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, pajiap, paaIuonpuEMHUK, TEIEBU30pP, aHTeHHA, Tenedon, CBY-neus,
YABTPA3BYKOBAsI JUATHOCTUKA B TEXHUKE U MEAUIIUHE.

JleMoHCTpauuu.

OO0pa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Kone6umromieecst Teo0 Kak UCTOYHHK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaGnronenue orpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTHYECKHI PE30OHAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenue CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KOJeOaHUM.

UccnegoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaXKECHUE,

npesioMJIeHUE, MoJspu3auus, udpakuus, UHTephepeHIIus.

[IOKYMEHT MOAMUCAH 3MEKTPOHHOW MNOANUCHIO
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Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Y4eHnuecKkuil IKCIEPUMEHT, JJaOOpaTOpHBIE Pa0OTHI, MPAKTUKYM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

116.7.2.4. Tema 4. OnTuka.

[IpssMonMHEHOE PaCIIPOCTPAHEHUE CBETA B OAHOPOAHOM cpene. JIyu cBera.
To4yeuyHbI HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHUs cBeta. [locTpoeHune n3o00pakeHuii B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHbI MPEIOMIIEHUS CBETAa. AOCOJIFOTHBIN MOKa3aTelb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHus. [I0CTOSHCTBO YaCTOTHI
CBETA M COOTHOLIEHNE JJIMH BOJIH IPH ITEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3
IpaHulLly pas3zena AByX ONTUYECKUX Cpel.

Xona nyueit B mpuszme. [ducnepcusi cBeta. ClloxkKHBIM cocTaB O€Ioro cBeTa.
IBerT.

[TomHoe BHyTpeHHEe oTpaxkeHue. [IpenenpHblid yroy MoJIHOrO BHYTPEHHETO
OTpaXKEHHS.

ColOuparomie W paccewBaroIye JHH3BL. ToHKas JuH3a. POKycHOE
pacCTOsIHUE ¥ ONTHUYECKas CUJIa TOHKOM JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUSI TOHKON CeprUyYecKor JUH3BI OT €€ Te€OMETPUM U OTHOCUTEIHLHOIO
IOKa3aTes MpeIOMIICHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JIMH30M.

Xon Jiyya, MPOLIEAIIETr0 JIMH3Y O]l MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
cOoOMparolMX M PAaCCEeUBAIOIIMX JIMH3aX U UX CUCTEMAaX.

OnTtuyeckue npubopsl. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTuyeckast
CUCTEMA.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUIECKON ONITHKHU.

BonnoBass ontmka. Uutepdepenius ceta. KorepeHTHbIE HCTOYHUKH.

VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
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KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepbl KIIaCCUYECKUX
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuus cBera. [dudpakuvionHas pemérka. YcioBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

JleMoHCTpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIICHUs CBETA.

Hab6nroneHue noHOro BHyTPEHHETO OTpakeHus. Mojienb CBETOBO/IA.

UccnenoBanne XxoJa CBETOBBIX MYYKOB Yepe3 IUIOCKOMApAILIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanune cBOMCTB M300paXkeHU B JIMH3AX.

Mojienn MUKpPOCKOIIA, TEJIECKOTIA.

Hab6nronenue natepdepeniim cpera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

HaOnronenue audpakiiuum ceera.

N3yuenune audpakiinoHHON pEmETKY.

Habmronenue nudpakiilmioOHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

Ha6nronenue nonsipuzanuu cBeTa.

[TpumeHeHue MONSPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAMPSHKEHUH.

Y4eHn4eckuii SKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

N3Mmepenue nokazaresis mpeioMIIEHUs CTEKJIa.

HccnegoBanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHMSL OT BellecTBa (Ha
pUMepe KUJKHUX JTUH3).

N3mepenne GOKYCHOTO PacCTOSHHS PACCEHBAIOIIHX JIHH3.
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[Tomyuenune n300pakeHus B CUCTEME U3 IIOCKOTO 3epKajia M JINH3bI.

[Tomyuenune n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpyrpoBaHue T€IECKOMUYECKUX CUCTEM.

Ha6monenue nudpakuuu, nHTEpGHEPEHIIMN U TOJISIPU3ALUHN CBETA.

N3yuenue nosspusaiuu CBeTa, OTPaKEHHOTO OT MOBEPXHOCTHU JUAJIEKTPUKA.

N3yuenune unTepPepeHInm JIa3epHOTO U3ITyUYEeHUs Ha IBYX IIETISAX.

Ha6nronenue aucnepcun.

Ha6nronenue u viccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3mepenune IrMHbI CBETOBOW BOJIHBI.

[Tonmy4yeHue crnekTpa U3JIy4eHHs] CBETOIMOAA MIPU MOMOIIN AUPPAKIUOHHOM
PELIETKMY.

116.7.3. Paznen 6. OCHOBHI CHIEITUATBHON TEOPUH OTHOCHTEIIEHOCTH.

['panupl TPUMEHMMOCTH  KJIACCMYECKOW  MexaHuku. IlocTynartsl
CHEUaTbHOU TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBal. [IpeoOpazoBanus JlopeHia.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU M COKpAILEHUE JJIUHBI.

DHEprusi U UMIYJIbC PENATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIBCOM PEJSITUBUCTCKON YaCTHUIbl. DHEPTUs
MIOKOSI.

TexHuueckue ycTpoWcTBa M TEXHOJIOTMYECKHE MPOLECCHI: CIIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YaCTHUL.

VY4yeHnueckuil SKCIIepUMEHT, JIaDOpaTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHve uUMMOyJdbca W HHEPrUM  PEJATUBUCTCKMX 4acTul (IO
doTorpadgusiM TPEKOB 3apPSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

116.7.4. Paznen 7. KBanToBas ¢usuka.

116.7.4.1. Tema 1. KopmyckynsipHO-BOTHOBOM Tyaslu3M.

PaBHOBecHOE TemioBoe u3NydeHue (M3IydeHrue abCOMIOTHO YEPHOTO Tea).
3akoH cmemnienus: Buna. 'unore3a [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (POTOHA.
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dororpdext. Onmbiter A.I'. CroneroBa. 3akonsl doTtodrddexra. YpaBHEeHHE
Onnmreiina ansa potospdexra. «Kpacnas rpanunay porosaddexra.

JlaBnenue cBera (B YacTHOCTH, JaBJ€HUME CBeTa Ha a0OCOJIOTHO
MTOTJIOMIAOIITY O U a0COJIIOTHO  OTPaXkalolllyld TMOBEPXHOCTh). ONBITHI
I1.H. JIeGenena.

BonHoBsie cBoMcTBa yactull. Bomusl ne bpows. JlnuHa BoiHbL 1e bpoiis u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyLIelca dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. JJudpakiius 351eKTpoHOB Ha KpUCTaILIIaX.

Crenuduka usmepennit B Mukpomupe. COOTHOIICHHS HEOMPeIeIEHHOCTEH
['eitzendepra.

TexHuyeckne yCTpONCTBAa M TEXHOJOTHYECKUE IMPOIECCHI: CIHEKTPOMETP,
dboTodsieMeHT, (POTONATUMK, TYHHEIBHBI MHMKPOCKOI, COJHEYHas OaTapes,
CBETOAMO/.

JleMoHCTpauuu.

®oT03PdeKT HA yCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHeMIHEro GpoToaddekra.

UccnenoBanne 3aBUCUMOCTH  COMNPOTUBIICHUS  TMOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeronuon.

Conneunas Oarapest.

Y4yeHn4eckuit SKCIIepUMEHT, JIa0OpaTOpHBIC PAOOTHI, MPAKTUKYM.

HccnenoBanue gporopesucropa.

N3mepenue nocrosiuHoi [lnanka Ha ocHoOBe uccienoBanus Gororddexra.

Hccnenoanne 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

116.7.4.2. Tema 2. ®u3nka aroma.

OnbITHl 1O MCCIEAOBAHHUIO CTPOCHMs aToMa. [lmaHerapHas MOjeNlb aToMma
Pezepdopna.

[Toctynatel bopa. M3nydyenue u norjoiieHre GOTOHOB MPpHU MEPEexoe aToma
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.

Buapl ciektpoB. CiekTp ypOBHEN I3HEPTUH aTOMa BOJAOPOAA.
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CnoHTaHHOE U BBIHYKJIEHHOE U3TyuyeHHe cBeTa. Jlazep.

TexHuyeckue yCTpoMCTBAa M TEXHOJIOTMYECKHUE IPOLECCHI: CIIEKTPaIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

JleMoHCTpauuu.

Mognens onbita Pezepdopra.

Hab6nronenue muHeHYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIUX YaCTHUL.

Ornpenenenue QIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Y4eHnueCcKnui IKCIEPUMEHT, JIaAOOpaTOpPHBIE Pa0OTHI, MPAKTUKYM.

HaOnronenue nuHeRyaToro crekrpa.

Hccenenosanue cnekTpa pa3peKEeHHOI0 aTOMapHOIO BOAOPOJA U U3MEpPEHUE
nocrosinHoi Punbepra.

116.7.4.3. Tema 3. ®u3uka aTOMHOTO Si7Jpa U AJIEMEHTAPHBIX YaCTHIL.

Hyxnonnas monens sanpa I'eiizenOepra—MBanenko. 3apsina siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Anbda-pacnan. DIESKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacman. [ 'amma-n3nyyeHue.

3aKOH paguOaKTUBHOTO pacmnaja. PaJuoakTUBHBbIE H30TOINbI B MPHUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3ITy4YeHUs. BlMsHUE pagnoakTUBHOCTH Ha KUBbIC
opranu3mbl. EcrecTBeHHbI POoH n3inydenus. JJozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepubie peakuuu. Jlenenue u cuHTes siaep. Anepusie peaktopsl. [IpoOaemsl
YOPaBISEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHUYECKHE ACHEKTHI Pa3BUTHS
AIEPHOU IHEPIETUKHU.

Metoapl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

DyHIaMEHTAIbHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CtanmapTHON Moaenu. TéMmHas maTepus U TEMHas
DHEPIusl.

EnanncTBO uznueckoil KapTUHBI MUpA.
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TexHn4ecKkHne yCTpOMCTBA U TEXHOJIOTHYECKUE MPOLECCHL: JO3UMETP, Kamepa
Bunbcona, saepHbIii peakTop, TEPMOSIEPHBIA peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAsl ToMorpadusi.

YYeHn4eCcKuil HIKCIIEPUMEHT, JIA0OPAaTOPHBIC PAOOTHI, MPAKTUKYM.

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA € UCIOJIB30BAHUEM JO3UMETPA.

N3ydenue noraomieHus: 6eTa-4yacTUll aTFOMUHUEM.

116.7.5. Paznen 8. DneMeHTbl aCTPOHOMUU U aCTPODU3UKH.

Dtanbl pa3BUTHS aCTpoHOMHUH. [IpuKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHUH. [IprMEHUMOCTh 3aKOHOB (U3MKK IS OOBSICHEHUS MPHUPOJIbI
KOCMUYECKHX 0OBEKTOB.

Metonbpl aCTpOHOMHUYECKHUX HCCIeNOBaHUN. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIBI, PAANOTEIECKOIIbI, BHEATMOC(EPHAs aCTPOHOMHUSI.

Bun 3Bé3nHoro neba. Co3Be3qusi, sipkue 3BE3/bI, MJIAHETHI, UX BUIUMOE
JBIDKCHUE.

ConHeuHas cucrtema.

Counnne. ConHeuHast akTUBHOCTD. McTounuk sHeprun ConHua U 3BE3/I.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMmma «CreKTpaibHbIi KJ1acc —
CBETHUMOCTBY». 3BE3Mbl IJIaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mueunsiii [Iyte — Hama [amaktuka. Ilonoxxkenue m nBuxenue ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHUK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa06:1a. Pasberanue ramakTuk.
Teopus bonporo B3psiBa. PenmnmkToBoE U3iyyeHue.

Macmrabnas ctpykrypa BeenenHnoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

VYyennyeckue HAOIIOIEHUS.
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Habmonenus 3B€3qHOr0 HeGa HEBOOPYKEHHBIM TJIA30M C UCHOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKCHHUH JJIsT OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3/BI.

HaGnrogenuss B Teneckon JIyHbl, IJIaHET, TYMaHHOCTEW U 3BE3MIHBIX
CKOIUICHUH.

116.7.6. ®usnueckuil IPaKTHKYM.

Cnioco0bl nu3mepeHus (U3NIeCKUX BETUUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX
1 U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PM3MYECKUX BEJIUYKH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHHE KOCBEHHBIX HW3MEPEHUM, HCCIEIOBAHUM  3aBHCUMOCTEN
bu3MUecKuX BETUYHMH, NPOBEpPKA MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B TEMaTUYECKUX pazfenax «YUYEHHYECKUH SKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

116.7.7. O6001maroIiee TOBTOPEHHE.

O06o00uIeHne U cucTeMaTu3alus CoAep KaHus pa3iesioB Kypca «MexaHukay,
«MonexynsipHast pu3nMKa U TEPMOAUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas
busukay, « IEMEHThl ACTPOHOMUU U aCTPODUIUKIY.

Pones ¢usnmku w acTpoHOMHHM B DKOHOMHUYECKOM, TEXHOJOTHYCCKOM,
COIIMAJILHON U DTHYECKOM cepax AesITeIbHOCTH YeJoBeKa, POJb U MECTO (DU3UKHU
Y ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTUHE MUPA, 3HAYEHUE ONUCATEIBHOM,
CUCTEMATU3UPYIOIEH, OOBSICHUTEIBHOW W  MPOTHOCTHYECKOW  (DyHKIHIA
(bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 00OIIEM PSATY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O TPUPO/IE.

116.7.8. MexnpenMeTHbIE CBA3H.

N3yuenne kypca Qusuku yrayonénnoro ypoBHs B 11 kimacce

OCYUIIECTBIISIETCSI C YUETOM COJEP>KATENIbHBIX MEXIPEIMETHBIX CBA3EH C Kypcamu
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MaTEeMaTHUKH, ONOJIOTHH, XUMHUU, TE€Orpapu ¥ TEXHOJIOTHH.

MexnpeaMeTHbIE MOHSTHUS, CBSI3aHHBIE C U3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUA: SIBJICHWE, HAay4yHbIA (akT, rumnoresa, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, ODKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, ITUppoBas 1adbopaTopusi.

Marematnka: PemeHue cHUCTeMbl ypaBHEHHH. TPUTOHOMETPUYECKHUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKEHHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (QyHkumid. [Ipu3Haku momOOUsS TPEYroJbHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonorus: snexkTpuyeckue SBICHUS B KUBOW MPUPOJE, KosieOaTelbHbIC
JIBW)KCHUSI B JKUBOM MPUPOJE, DKOJIOTUYECKHE PHUCKU TPU TMPOU3BOJCTBE
AJIEKTPOIHEPTUM,  AJIEKTPOMArHUTHOE  3arpsA3HEHUE  OKPYKAIOLIEHM  Cpelpl,
yJIbTPa3BYKOBasg AUArHOCTUKA B MEAMIIMHE, OINTUYECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

XUMUSL: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTYypa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTALTNYECKON PEIIETKH, CIEKTPAIbHbBINA aHaU3.

['eorpadusi: MarHuTHbIE TIONMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

TexHoJIOTUSI: TPUMEHEHHE TMOCTOSIHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
ANIEKTPOJBUTATEND IKOOU, TeHepaTOp MEPEeMEHHOT0 TOKa, WHAYKIIMOHHAS IeYb,
JMHUAN D3JEKTpONepeaay, 3JIEKTPOABUTATENb, palap, PAAUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoHn, CBY-meub, ynbTpa3BykoBas JIWAarHOCTUKAa B TEXHHKE,
MPOCKITMOHHBIN ammapar, BOJOKOHHAsI ONTUKA, COJIHEUHAsl OaTtapes, CyTHUKOBBIC
MPUEMHUKHU, AJI€pHAS SHEPTETUKA U YKOJIOTHYECKUE ACTIEKThI €€ pa3BUTHA.

116.8. Ilmanupyembie pe3ynbTaThl OCBOCHHUS TPOTpaMMbl 10 (HU3HKE Ha
YPOBHE CpeJTHEro 00111ero 00pa3oBaHus

116.8.1. OcBoenne yuyeOHOTO Tpeamera «Dusznka» Ha YPOBHE CpEIHETrO
oOmero obpazoBanus (yriIyOJeHHBI YPOBEHB) JOKHO OOECIICUUTh TOCTH)KCHHE

CICAYIOHNIUX JMYHOCTHBIX, MCTAIIPCAMCTHBIX M IIPCAMCTHBIX O6paBOBaTCHBHBIX
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pPE3yIbTaTOB.

JIMYHOCTHBIE PE3YNIBTATHI OCBOEHUS yU4eOHOro npeameTa «Pu3nka» JOJKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKIECHHMH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIecTBa, pacUIUpEeHHe >KHU3HEHHOTO
ONBITA U ONBITA IEATEIBHOCTH B IMPOLECCE peaM3alid OCHOBHBIX HAIIPaBJICHUMN
BOCIIUTATENBHOUN NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasxqaHCKOro BOCIIUTAHHUSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3ULMU 00YyYaIOIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO YJEHA POCCUNCKOI0 OOIIECTBA;

MPUHATUE TPAJULUMOHHBIX OOLIEYEIOBEYECKUX T'yMaHUCTUYECKHX 17}
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JIESTEIBHOCTH B MHTEpPECAX I'PAKIAHCKOTO
oOIIEeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMMOJEHCTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU
C UX (PYHKIMSMU U HA3HAYEHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) NaTpUOTHYECKOTr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
NIaTpUOTU3MA;

LICHHOCTHOE OTHOILICHHE K TOCYAApCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUSAM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE pEILICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATEIBHOCTH YUYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEero;

4) 3CTETHYECKOT0 BOCITUTAHUA:
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ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOUasl 3CTETUKY HayYHOTO TBOPUECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTO BOCITUTAHHUS:

MHTEpPEC K pas3audHbIM chepam mpodhecCHOHATbHOW ACSITENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CLIOCOOHOCTh K 00OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) PKOJIOrMYECKOr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TI00ATBHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

TJTAHUPOBAHKE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOLIEH CPEZIe HA OCHOBE
3HaHUS LeJIed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

Pacumpenue ombiTa JESATENBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) IEHHOCTU HAYYHOTO TIO3HAHHS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAy4yHOM JesITeNbHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4eHUs (U3UKH OCYIIECTBIIATH MPOEKTHYIO U UCCIEA0BATEIBCKYIO IEATeIbHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

116.8.2. B mporecce MOCTMKEHHS ITUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS
nporpamMmbl 10  (QuU3MKe IS YPOBHS CpeaHero oOiero o0pa3oBaHUs Y
00y4arolmXxcs COBEPUICHCTBYETCS SMOLMOHAIBHBIA MHTEIJIEKT, PEANOIaraloumii
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOLIET0 CIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIIBHOE
COCTOSIHHME, BUACTh HAIpPaBJIECHUS PAa3BUTHSA COOCTBEHHOW 3MOLMOHANIBHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJIUPOBaHMsI, BKIIOYAIOLIETO CaMOKOHTPOJIb, YMEHUE TNPUHUMATh

OTBETCTBEHHOCTbL 3a CBOE IIOBECICHUC, CIOCOOHOCTH aaanTupoBaThbCd K

[IOKYMEHT MOAMUCAH 3MEKTPOHHOW MNOANUCHIO

MYHULUMUNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE Ceptudukat AD5B6050ADA37FA6BOFE2B13B043F037
YYPEXXAEHUE "KAPTACOKCKAS CPEQHSAS OBLLLIEOBPA3SOBATEJIbHASA
LUKOJIA-UHTEPHAT N21", KoHapaTtbeBa EneHa MuxaiinosHa, upextop




HYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIH, BKIIIOYAIOIICH CTPEMIICHUE K TOCTIKCHHIO TN |
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEeHCTBOBATb, MCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MTOHMMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO W CONIEPEIKUBAHUIO;

COIIMAJILHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTpAaUBaTh
OTHOIIEHUSI C JIPYTUMU JIIOJAbMH, 3a00TUTHCS, MPOSBIISATh MHTEPEC U pa3pemiaTh
KOH(DJIUKTBHI.

116.8.3. MeranpenMeTHble pe3yJbTaThl OCBOCHHUS IMPOTPaMMBbl CPEIHETO
oO1ero o0pa3oBaHMsl TOJKHBI OTPAXkKaTh:

116.8.3.1. OBnaageHue yHUBEpCATbHBIMU ITO3HABATEIIBHBIMH JICHCTBUSIMU:

1) 6a30BBIC JIOTHYECKHUE TCHCTBUS:

CaMOCTOATENILHO  (OPMYJIMPOBAaTH M aKTyallM3MpPOBaTh  IPoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENENATh IENN JCSITCIbHOCTH, 3aJlaBaTh MapaMeTpbl M KPUTEPHH WX
JIOCTHKEHUS,

BBISBJISITh  3aKOHOMEPHOCTH M NPOTUBOPEUYHS B  paccMaTPUBAEMbIX
(bU3UYECKUX SIBICHUSX;

pa3pabarpiBaTh IUIAH PEIICHHUS MPOOJIEMBbI ¢ YIETOM aHAIM3a MUMEIOIIUXCS
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B  JI€ATCIHHOCTh, OIICHUBAaTh COOTBETCTBHE
PE3YIBTATOB IIEJISIM, OIICHUBATh PUCKH MTOCICACTBUM IEITCIHHOCTH;

KOOPIMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHUAX PEaJbHOTO,
BUPTYaJIbHOTO ¥ KOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBaTh KPEATHBHOC MBIIICHHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJICM.

2) 6a30BbIC UCCIEIOBATEIBLCKUE JCHCTBUS:

BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMH TOHSATUSAMH W METOJAMH

bu3nuecKoil HayKH;
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BJIa/IETh HAaBbIKAMU y4€OHO-UCCIIEIOBATENBCKON U MPOESKTHON ACSITENbHOCTU
B 007acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peIIeHHs 3a7ad (U3MUYECKOTO COJCP)KaHUs, MPUMEHEHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;

OCYIIECTBIISITh PA3TMYHBIC BHUJBI JCITEILHOCTH IO TOJYyYEHUIO HOBOTO
3HAHWs, €ro HWHTEPIpETAINH, MPEeoOpa30BaHUI0O W TPUMEHEHHUIO B PA3TMYHBIX
yU4EOHBIX CUTYallUiX, B TOM YHCIE MPH CO3/IaHUU Y4EeOHBIX MPOEKTOB B 001acTH
bu3uKy;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIC CBS3M M AaKTyaJlH3UpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ PeIIeHus, HAXOIUTh apTYMEHTHI JIs TOKa3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TIONYyYEHHBIE B XOJE pEIICHUS 3aJaddl pPe3ybTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJa4yd B O00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

JaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUs 10 (U3NKE B MPAKTUYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJCH, NIPEJIaraTh OpUrHHAIbHBIC TOAXObI U PEIICHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

3) pabota ¢ uadopmauei:

BJa/I€Th HaBbIKAMHU MOJTY4YeHUs] HHPOpMaluu (PU3NUECKOTO COACpHKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH TOWCK, aHaJu3,
CUCTEMAaTH3allMI0 ¥ HWHTEPIPETAlni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (opm
IpECTaBICHNUS;

OIICHMBAThH JOCTOBEPHOCTH HH(OpPMAIIHH;

HCIIOJIb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHMKAIIMOHHBIX

TEXHOJIOTUH B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPTraHU3allNMOHHBIX
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3amady = ¢ coOmromeHneM TpeOOBaHWN DSPrOHOMUKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, PEeCypcocOepexeHHsl, TMPaBOBBIX M 3TUYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJEp>KaHUS B Pa3NUYHBIX (opmaTax ¢
y4€TOM Ha3Ha4eHHsI THPOPMALIUHU U LIEIEBON ayAUTOPHUH, BBIOMpPAs ONTUMAIIbHYIO
(dopMy NpeAcTaBICHUS U BU3yaIU3alUu.

116.8.3.2. OBnanenue yHuBEpCAIbHBIMI KOMMYHUKATUBHBIMH JICHCTBUSMU:

1) oGmienue:

OCYIIECTBIISITh OOIIEHHE Ha YpoKax (U3MKM U BO BHE-ypOUHOH
TeSITEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM KOHQUIMKTHBIX CHUTyallud UM  CMsAr4athb
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO M3JaraTh CBOIO TOUKY 3PEHHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

2) coBMECTHAsI IeATEIBHOCTB:

INOHMMATh U UCMOJb30BaTh MPEUMYILECTBA KOMAaHAHON U MHAWBUYaIbHON
paboThI;

BbIOMpaTh TEMATHUKy M METOJAbl COBMECTHBIX IEHCTBHI ¢ y4éToM OO0IIMX
MHTEPECOB, U BOZMOXKHOCTEH KaKJI0T0 UjeHa KOJUIEKTHBA;

OPUHUMATH 1€l COBMECTHOW  JACSITENbHOCTH, OPTraHW30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JIOCTHUKCHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacmupenenaTb poid ¢ y4€TOM MHEHHH Y4YaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAdye€CTBO CBOETr0 BKJIAaJa M KaXJOTO0 Y4YaCTHMKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE TPOEKTHI, OLEHUBAaTh HJAEU C TIO3WLUU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEICHHWE B Pa3IUIHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXeHHE, ObITh MHUIIMATUBHBIM.

116.8.3.3. OBnaneHne yHuBEepCaIbHBIMU PETYISATUBHBIMU JE€HCTBUSIMHU:
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1) camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBIISTH MO3HABATENBHYIO NEATENBHOCTh B 00JIaCTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSTENIbHO COCTAaBJISTh IUIaH PEIIEHUS PACUETHBIX U KayeCTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTECHUH;

JenaTh OCO3HAaHHBIM BBIOOp, AapryMEHTUPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

CHocOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO JpYIULUU B 00JACTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B AECATEIbHOCTb,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQJC€Th HABBIKAMHM  TIO3HABATEIbHOW  pediaekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JECHCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI pedIeKCUH ISl OIICHKHU CUTYaIllH, BHIOOpA BEPHOTO
pEeLIeHHUS;

OIICHUBATh PUCKU U CBOCBPEMEHHO MMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JIPYTMX MpPH aHajIu3e pe3yJbTaToB
NEesATEIbHOCTH;

3) npuHsTHE CEOS U IPYTUX:

MPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apTryMEHTHl JPYyTHX MPU aHaJIU3€ Pe3yJbTaTOB
NEeATEIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO JPYTHX Ha OMIMOKY.
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116.8.4. IlpeameTHble pe3ynbTaThl OCBOEHHUS Mporpammbl mo ¢usuke. B
mporiecce M3ydeHus Kypca Kypca ¢usmku yriayoneHHoro ypoBHs B 10 kmacce
OOy4JaronIuiicss Hay4YnuTCs:

MOHUMATh  pOJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMATBHON U 3TUUECKOU chepax AesTeIbHOCTH YEIOBEKa, POJIb U
MecTO (PU3MKHA B COBPEMEHHOM HAay4YHON KapTUHE MHUPA, 3HAUCHHE OMKCATEIIbHOMH,
CHUCTEeMATHU3UPYIOMIEeH, OOBSACHUTEIBHOM M  MPOTHOCTHYECKON  (QyHKIUH
bu3nYecKoi TEOpUHN — MEXAHUKH, MOJIEKYJISIPHON (DU3HKU U TEPMOAUHAMUKHU, POITh
dbuszngeckoil Teopur B (POPMUPOBAHUU TPEACTABICHUN O (PU3NUECKON KapTHHE
MUpa;

pasnuyaTh yCIOBUSI IPUMEHUMOCTH MOJeNel (U3NUeCKUX T U MPOIECCOB
(sBNeHMI): HHEpLUHMaTbHAs CUCTeMa OTcuéra, alCONIOTHO TBEPJOE TEJIO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TaJIcHUE,
a0CoJIFOTHO ympyras aedopmaiius, abCOMIOTHO YyPyroe U aOCOIIOTHO HEYIPYroe
CTOJIKHOBEHHMSI, MOJICTIU Ta3a, >KUJIKOCTH U TBEPJAOTo (KPUCTAUIMYECKOrO) Tena,
UJIcNIbHBIN Ta3, TOUCYHBIN 3aps]l, OJTHOPOHOE IIEKTPUUECKOE MOJIE;

paziuyuath ycloBHsS (TpaHUIbl, O00JACTU) NPUMEHUMOCTU (PU3UIECKUX
3aKOHOB, TIOHMMAaTh BCEOOHMH XapakTep (PyHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTD UCIIOJIb30BAHMUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHIATHP MEXaHWYCCKHE TIPOIECCHl W SBJICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUST W 3aKOHBI MEXaHUKH (OTHOCHUTEIHbHOCTh
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIbI KHHEMATHKH PaBHOYCKOPEHHOTO JIBMKCHHUS,
npeoOpa3oBanus [ammmes UIsi CKOPOCTH W TepeMelieHus, 3akoHbl HbroTOHAa,
MPUHIIUI OTHOCHUTENHbHOCTH ['ammies, 3aKkOH BCEMUPHOTO TSATOTEHHUS, 3aKOHBI
COXpaHEHHUS HWMITyJIbca M MEXAaHWYECKOW DHEPruH, CBs3b pPAOOTBI CHIIBI C
U3MEHECHUEM MEXAaHWYECKOW SHEPTHH, YCIOBHUS PAaBHOBECUS TBEPAOTO Tena), Mpu
ATOM HCIIOJIb30BAaTh MATEMAaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TMpeoOpa3zoBanmii ['aymmmes, BTOporo u
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHS MMITYyJIbCa W MEXaHUYECKOU

9HCPIruu, 3aKOHa BCEMHUPHOT'O TATOTCHUA,
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aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI M SIBICHUS, HUCIIOIB3YS
OCHOBHBIE  TOJIOXKECHUS  MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH H  3aKOHBI
MOJIEKYJIIPHON (PU3UKU U TEPMOJIMHAMUKH (CBSI3b JABJIECHUS UICATBHOIO raza co
CpeOHEW KWHETUYECKOM YHEPruer TEIUIOBOTO JBHMXKEHUS W KOHLEHTPALMEHd €ro
MOJIEKYJ, CBSI3b TEMIIEPATYyphl BEIIECTBA CO CPEOHEH KHHETHYECKOM JHEprueiu
TEIUIOBOIO JBHWKEHHMS €r0 YacTHIl, CBS3b JaBJICHHS HWJICAJIIBHOIO Trasza ¢
KOHICHTpAIIMEW MOJIEKYJT M €ro TeMIeparypou, ypaBHeHHe MenpaeneeBa—
Kianeitpona, mepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS SHEPrUU B
TEIUIOBBIX Mpolieccax), MPU ATOM UCIOJb30BaTh MATEMAaTHYECKOE BBIPAXKEHUE
3aKOHOB, YKa3blBaTh yCJIOBUS MNPUMEHHUMOCTA ypaBHEHUs MeHpaeneeBa—
Kianeiipona;

aHAJIM3UPOBATh U OOBSICHATH DJIEKTPUYECKUE SIBJICHUS, UCTIOJIb3YsI OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI DJIEKTPOJAMHAMUKH (3aKOH COXpaHEHUS SJIEKTPUUYECKOTO
3apsaa, 3akoH KylioHa, MOTEHIUATBHOCTh 3JIEKTPOCTATHYECKOTO MO, TPUHIHII
CyNEpPIO3ULAN  DJICKTPUUYECKUX  TOJEH, NpU 3TOM  YKa3blBas  YCIJIOBUSA
MPUMEHUMOCTH 3akoHa KynoHa, a TakyKe MPaKTUYECKH BAXKHBIE COOTHOILICHHS:
3akOoHbl OMa ISl y4acTKa ey | U1 3aMKHYTOW 3JIEKTPUYECKOM IIEMNU, 3aKOH
Jlxxoyns—Jlenna, npasuina Kupxroda, 3akonsr dapazes aiis 31€KTpoau3a);

OMHCHIBATh (U3UUECKUE TPOILIECCHl U SIBICHHS, HUCIOJIb3YS BEIUYHHBIL:
MEepEeMENICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEJI, CUJIa, MOMEHT
CHWJIbI, JaBJICHUE, TOTEHIIMAJIbHAS SHEPTHS, KWUHETUYECKAsl DHEPIUsl, MEXaHU4eCKas
SHEprusi, paboTa CWibl, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJla TSHKECTH, CUjia
YOPYTOCTH, CHJIa TPEHUS, MOIIHOCTb, DHEPTUsI B3aMMOJCHUCTBUS Tella C 3eMIIEN
BOIM3U €€ MOBEPXHOCTHU, DHEPTHUS YIPYrou nedopmaiuu npyKUHBI, KOJIHUYECTBO
TEIUIOThI, a0COJIIOTHAs TeMIlepaTrypa Teia, paboTa B TEpMOJAUHAMUKE, BHYTPECHHSIS
DHEPTHUS UACATHPHOTO OJTHOATOMHOTO Ta3a, paboTa UAeaIbHOTO Ta3a, OTHOCUTEIbHAS
BJIQYKHOCTh BO3/IyXa, KOA(D(HUIIMEHT MOJIE3HOTO JACHCTBUS UICATHHOTO TEIJIOBOTO
JIBUTATENSA;, DJICKTPUUECKOE TMOJIe, HANpsHKEHHOCTh —DJICKTPUYECKOTO MO,
HaNpsHDKEHHOCTD TOJII TOYEYHOTO 3apsiia WK 3apsDKEHHOTO [Iapa B BaKyyMe U B

AUDJICKTPUKEC, MOTCHOHA JJICKTPOCTATHYCCKOTO II10JIA, Pa3HOCTh ITOTCHIUAJIOB,
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AIIEKTPOBIIKYIIAS CUJIA, CHJIA TOKA, HAMIPSHKEHUE, MOIITHOCTh TOKA, dJICKTPUIECKas
€MKOCTh  IIJIOCKOTO  KOHJEHCATopa, COMPOTUBICHUE ydacTKa Iemu  C
MOCJIEIOBATEIbHBIM M TApajuIeIbHBIM  COCIMHEHUEM PpE3UCTOPOB, DHEPIrus
AIEKTPUUECKOTO MOJIS KOHACHCATOPa,;

O0OBSACHATH OCOOCHHOCTH MPOTEKAHUS (PUINYECKUX SIBJICHUI: MEXaHUUECKOE
JBIDKEHUE, TEIJIOBOE [IBI)KEHHWE YACTHI[ BEIECTBA, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOe nBrkKeHHe, muddy3us, HcHmapeHue, KHUICHUE ¢ KOHICHCAIHS,
IUIaBJICHUE W KPUCTAJUIM3allMs, HANPaBICHHOCTh TEIUIONEpEaauu, dJIEKTpU3aIis
TeJ, SKBUITOTEHITHATHHOCTD MIOBEPXHOCTH 3apsHKEHHOTO TTPOBOTHUKA;

MPOBOAUTEL UCCIEAOBAHUE 3aBUCHUMOCTH OJTHOM (DU3NYECKOW BEIMYHUHBI OT
JPYrol  C HCIOJb30BAaHHEM MPSIMBIX H3MEPEHUN, MPU HTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATH PE3yIbTaThl IMOTYYECHHON 3aBUCHUMOCTH (PHU3HUECKHUX
BEJIMYMH B BUJE TrpaduKOB C YYETOM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEpPEHMUI,
JieaTh BBIBOJIBI 110 Pe3yJbTaTaM HUCCICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3NUYECKUX BEIUMYMH, TPH OTOM
BBLIOMpPATh ONTUMAJbHBIA METOJ HU3MEPEHHs, OIEHUBATh a0COJIIOTHBIE U
OTHOCHTEJIBHBIC IMOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEUIOKEHHON THUMOTE3bl: TJIAHUPOBATH
OKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJTYYCHHBIC PE3YJIBTATHI U ICNIaTh BBIBOJ] O CTATyCE MPEIOKEHHON TUITOTE3HI;

coOmro1aTh TpaBuia 0€30MacHOTO TPyJa MpU MPOBEACHUHN HCCICIOBAaHUN B
pamMKax y4eOHOTO DKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIICIOBATEILCKONH H
MIPOCKTHOW JACATEIBHOCTH C WCIIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U
71a060paTOpHOTO 00OPYIOBAHUS;

peuaTh pacu€THbBIC 3a/1a4U C SIBHO 3aIaHHOM U HESIBHO 3aJJaHHON (HM3UYECKON
MOJICNIbIO: Ha OCHOBAaHWHW aHAIM3a YCIOBUS OOOCHOBBIBATH BHIOOP (PU3MUECKOU
MOJICNIA, OTBEYAIOIICH TpeOOBaHUSM 3a/layd, MNPUMEHSITh (POPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJNaThl (PU3WYCCKUX TEOpUH TPU HCIOJIB30BAHUHU
MaTEMaTUYECKUX METOJIOB pEIIeHUs 3a7ad, MPOBOAUTH PacdyEéThl HA OCHOBAHUU

HMCIOIIUXCA MaHHBIX, aHAJIM3HUPOBATL PE3YIILTATHI WM KOPPCKTUPOBATL MCTOAbI
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pemieHus ¢ Y4ETOM MOTYUYEHHBIX PE3YJIbTATOB;

peraTh Ka4eCTBEHHBIE 3a/1a4M, TPEOYyIOIIe MPUMEHEHHS 3HAHUN U3 Pa3HbBIX
paszenoB Kypca (PU3MKH, a TaKKe MHTErpalid 3HAaHWW W3 JAPYTUX NPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA: BBICTPAMBATh JIOTUUYECKYIO IETIOYKY PACCYKICHUMN
C HCIIOJIb30BAHWEM M3YyUYCHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH U (DU3UUYECKUX
SIBJICHUU

WCIIOJIB30BaTh TCOPETUYCCKHME 3HAHWUS JUIsI OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl HM3MEPUTENbHBIX MNPUOOPOB, TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKHX MPOIIECCOB;

MIPUBOJANTH MPUMEPHI BKJIaJa POCCHIUCKUX M 3apPYOCKHBIX yUEHBIX-(PU3UKOB
B pPa3BUTHE HAYKH, B OOBSICHEHUE IPOIIECCOB OKPYXKAIOUIEr0 MHpA, B Pa3BUTHUE
TEXHUKHA W TEXHOJOTH;

aHAJIM3UPOBATh U OICHUBATH IMOCJEJCTBUSI OBITOBOM U MPOU3BOJICTBEHHOU
JIESATEILHOCTH YEJIOBEKa, CBA3aHHOW ¢ (PU3MYECKUMH MPOILIeCCaMM, C TMO3UIUN
IKOJIOTHIECKOM 0€30macHOCTH, MIPEICTABICHHUM 0 parmoHAIbHOM
MPUPOOTIOIH30BAHUN, A TAKXKE Pa3yMHOM HMCIOJIb30BaHUU JTOCTHXKCHUN HayKU U
TEXHOJIOTUH JIJIs1 JaJbHEHIIIEro pa3BUTHS YE€TIOBEUECKOTo 00IeCTBa;

NPUMEHSTh Pa3IMYHbIe CIOCOOBI paboThl ¢ WHMOpMaIueldn (QU3NIECKOro
COJIEpKaHMUsl C MCIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHUH,
IIPY ATOM UCIIOJIb30BaTh COBPEMEHHBIC HH(DOPMAITMOHHBIC TEXHOJIOTHH TSI TIOVMCKA,
nepepadoTKi U TPEAbABICHUS Y4eOHOW M HAay4YHO-TIOMYJIAPHON HH(POpPMAIINH,
CTPYKTYPUPOBAaHHS W WHTEPIIPETAIIMN MH(GOPMAIINH, TOJYUYEHHON U3 Pa3TuIHBIX
WCTOYHHUKOB, KpUTHUYECKH aHATM3UPOBATH MOTy4aeMyr0 HHPOPMAIIUIO U OIICHHBATh
e TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHWMU, TaK U HA OCHOBE aHAJIM3a
MCTOYHUKA UH(POPMALINH;

MIPOSIBJISITH OPTraHU3AIMOHHBIC U TTO3HABATEIbHBIC YMEHUS CAMOCTOSI TETLHOTO
MpUOOPETEHUST HOBBIX 3HAHHWM B TPOIIECCE BBIMIOJHEHUS MPOEKTHHIX U Y4eOHO-
HCCIIeIOBATENbCKUX padoT;

paboTath B TpyIIe C HCIOJHEHUEM pA3JIMYHBIX COLUAIBHBIX POJEH,

IJIAaHUPOBaTh pPabOTy TPYIIIbI, PAlMOHAIBHO pacHpeAcssiTh JAEsITEIbHOCTh B
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HECTaHJApTHBIX CUTyalUsX, OUEHUBATh BKJIAJ KAKJIOTO U3 YYACTHUKOB IPYIIIIbI B
pelleHne paccMaTpuBaeMon IpooOIeMbl;

POSBIISITH MOTHBAIIMIO K Oyaymied npopecCuoHaNIbHON NEATEIbHOCTH 10
CHEIHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIS.

116.8.5. IlpeameTHbie pe3ysnbTaThl OCBOCHHS MporpamMmbl 1o ¢usuke. B
mpoliecce M3ydeHus Kypca Kypca ¢Gu3Mku yriayOiaeHHOro ypoBHA B 11 kiacce
00y4aIOILIUIICs HAYUUTCS:

NOHUMATh POJib (PU3UKK B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COIIMaIbHON
U JTHYECKON cdepax AeITeTbHOCTH 4YelOBEKa, pOJb M MecTo (U3HKH B
COBPEMEHHOW HAy4YHOM KapTUHE MHUpPA, pOJb ACTPOHOMHHM B IPAKTUYECKOU
JEATEIIbBHOCTH YEJIOBEKA U JJaJbHEUIIIEM HAyYHO-TEXHUUYECKOM Pa3BUTHH, 3HAUCHHE
OMHUCATEIBLHON, CHUCTEeMAaTU3UPYIONMIEH, OOBIACHUTEIBLHON U MPOTHOCTHYECKOMN
byHKUMA  (U3HMUECKOM TEOpUHM — DIIEKTPOJMHAMUKH, CHEIUATBHOW TEOPUU
OTHOCHUTEJIbHOCTHU, KBAHTOBOH (DPU3HUKH, POJIb PU3NYECKON TEOPUH B (POPMUPOBAHUU
MPEACTABICHUN O PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MHUpa B
o0I1IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPO/IE;

pasnuyaTh yCIOBHSI IPUMEHUMOCTH MOAeNel (PU3NYECKUX TEI U MPOLECCOB
(sIBNIEHUI): OJHOPOAHOE BJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TOJI,
rapMOHUYECKUE KOJICOAHUS, MAaTEMAaTHYECKUN MasiTHUK, UJI€ATbHBIN MPY>KUHHBIN
MasTHUK, TaPMOHUYECKUE BOJIHBI, MACAJIbHBIA KOJeOATEeNbHbII KOHTYp, TOHKas
JIMH3a, MOJIEJIEN aTOMa, aTOMHOTIO SJIpa U KBAHTOBOM MOJIEJIN CBETA;

paziuuath ycloBHsS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTU (PU3UIECKUX
3aKOHOB, TOHMMAaTh BCEOOLIMH XapakTep (PYyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE MPOLIECCHl W SIBJICHUSA,
UCIIOJIb3YS OCHOBHBIE MMOJIOKEHUS M 3aKOHBI JJIEKTPOJAVMHAMUKHU U CHEIUAIbHON
TEOPUH OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHMs SJEKTPUYECKOTO 3apsia, CHila
Awmrepa, cuna JlopeHua, 3aKOH 3JE€KTPOMArHUTHOM WHIYKIMU, MpaBuiio JIeHila,
cBs3b DJIC caMOMHAYKIHUHM B 3JIEMEHTE SJEKTPUYECKON LIEMH CO CKOPOCTHIO

HN3MCHCHUA CHJIbI TOKa, IIOCTYJIAThI CHCHI/IaHBHOﬁ TCOpUN OTHOCHUTCIILHOCTHU
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OiHIITEITHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOIECCH U SIBJICHUS, HCIOIb3YS
MOJIOKCHHUST KBaHTOBOM (u3uku (ypaBHeHHe OWHINTEHHa g ¢oTodddexra,
IIEPBBIA M BTOPOW NOCTYJIAThl bopa, MPUHLNII COOTHOLIEHHS HEONIPEAEIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpPAHEHUsS 3apsA0BOTO M MAacCCOBOTO YHCEN W DHEPTUU B
SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOTO PacIajia);

OMHUCHIBaTh (U3UYECKUE TMPOLECChl U SBICHUS, HUCHOJb3Ys BEIHYMHBI:
HaMpPsHKEHHOCTD AJIEKTPUUECKOTO TOJIsI, MOTEHIMAN AJIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh MOTEHUHMAJIOB, ANEKTPOJABHKYILAS CUJIA, MHAYKUUS MArHUTHOIO MOJIA,
MarHUTHBIM TOTOK, cuia AMIepa, HUHAYKTHBHOCTb, 3JIEKTPOABMXKYLIAs CHJIA
CaMOMHIYKIINH, SHEPTUS MATHUTHOTO MOJIA POBOJHUKA C TOKOM, PEISTUBUCTCKUI
UMITYJIbC, TOJIHAs SHEPIHsl, dHEPrusi IMOKOsS CBOOOJHOM 4YacCTUIbI, 3HEPIUS U
UMIYJIbC (OTOHA, MACCOBOE YMCIIO U 3apsij siipa, SHEPTUS CBA3U Apa;

OOBSACHATH 0COOEHHOCTH IIPOTEKaHUsA buznueckux SBJICHUM:
AIIEKTPOMArHUTHAs UHAYKIUS, CAMOMHAYKLHMS, PE30HAHC, MHTEp(EPEHIIHs BOJIH,
Tupakus, AUCIEPCUs, MOJHOE BHYTPEHHEE OTpa)KeHHE, (POTOIIEKTPUUECKUN
abdext (poroaddekr), anbda- u Oera-pacnanbl saep, raMMa-u3IydeHUE SEp,
bu3MYecKue MPUHIIMITBI CIIEKTPATILHOTO aHaIn3a U paboThI J1a3epa;

ONpPEEIIATh HAIIPABJICHUE WHYKIIM MAarHUTHOTO TIOJISI TPOBOJHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

CTPOUTH U300paKEHUE, CO3aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JTMH30M, U
pPacCCUMTHIBATH €T0 XapaKTEPUCTUKU;

MPUMEHSATH OCHOBOIIOJATAIOIINE ACTPOHOMHUYECKHE TOHATHS, TEOPUH H
3aKOHBI JJI aHaJln3a U OOBSICHEHUS (PU3MUECKUX IPOILIECCOB, MPOUCXOASIINX B
3BE371aX, B 3BE3HBIX CUCTEMAX, B MEXKIaJaKTUUECKON Cpeie; IBUKEHNS HEOECHBIX
TeJI, BOJIFOIIMHU 3BE311 M BeeaeHnno;

NPOBOAWTH HCCJIENOBAaHUE 3aBUCUMOCTEH  (PU3MUECKMX BEJIMYHMH C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YIHTATHI TOJIYICHHON 3aBUCUMOCTH (PU3NMUECKUX BETTUYNH B BUJIC

rpauKOB C Y4ETOM aOCOJIFOTHBIX MOTPEITHOCTEN U3MEPEHUH, 1eJIaTh BBIBOABI 110
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pe3ynbTaTaM HCCIIEIOBAHUS;

NPOBOANTH KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEIUYUH, IPU 3TOM
BbIOMpaTh ONTHUMAJIbHBIM METOJl M3MEPEHHUs, OLIEHUBATh AaOCOJIIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJIUTH OIBITHI [0 MPOBEPKE MPEIAJIOKEHHON TMIOTE3bl: IIAHUPOBATh
HKCIEPUMEHT, COOMpaTh HSKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE PE3YJIBTATHI U JIEJIATh BBIBOJ O CTATyCE MPEII0KEHHOMN TUIIOTE3bI;

OIHCHIBATh METO/BI IIOJYUYEHHUS! HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;

co0roaTh MmpaBmiia 6€30MacHOTO TPy/ia Py MPOBEACHUH UCCIEIOBaHUN B
paMKax y4eOHOro SKCIIEpUMEHTA, MPAKTHKyMa U y4yeOHO-UCCIIEIOBATEIbCKON H
IIPOCKTHOM JAEATENBHOCTA C HCIIOJIB30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB U
71a00paTOPHOTO 000PYAOBAHUS;

pelaTh pacu€THbIE 3aJJa4H C IBHO 33JJaHHOW M HESIBHO 3aJJaHHON (PU3NYeCcKOn
MOJIEJIbIO: Ha OCHOBAaHHMU aHallM3a YCJIOBHUS BBIOMpPATh (U3NYECKUE MOJEIH,
OTBEYAIOIIME  TpeOOBaHUSAM  33Jauyd, MPUMEHATH  (QOPMYJIbI,  3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYNaThl (PU3MUECKUX TEOpUM TMpPH HCHOJIb30BaHUU
MaTEMaTUYECKUX METOJ0B pEelIeHUs 3a7ad, MNPOBOAUTH PacyE€Tbl HA OCHOBAaHUU
UMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh PE3YJIbTaTbl W KOPPEKTHUPOBATH METOJbI
pELIeHUS C YIETOM MOIYYEHHBIX PE3YJIBTATOB;

peniaTh Ka4eCTBEHHBIE 3a/1auu, TPeOyIOUMe TPUMEHEHUS 3HAHUIN U3 Pa3HbIX
pa3fenoB Kypca (U3MKH, a TakKKe HHTETpAllMd 3HAHUW U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA: BHICTPAUBATh JOTUYECKYIO LIETIOYKY PACCYXKIACHUI
C HCIOJIb30BAHUEM M3YyUYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH M (DU3UUYECKUX
SIBJICHUM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAaHUS Uil  OOBSICHEHUS OCHOBHBIX
OPUHLIKIIOB pabOThl U3MEPUTENBHBIX NPUOOPOB, TEXHUYECKHX YCTPOWUCTB H
TEXHOJIOTHYECKHX MTPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIA/Ia POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPY’KAIOLEr0 MHUpPA, B pa3BUTHE

TCXHUKHN U TCXHOHOFHﬁ;
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aHAJIM3UPOBATh U OLIEHWBATH MOCJIEACTBUA OBITOBOW M MPOU3BOJICTBEHHOM
JIESITEIbHOCTH 4YEJIOBEKAa, CBA3AHHOM € (PU3MYECKHMMH MPOLECCAMH, C MO3HMIMN
HKOJIOTUYECKOHN 0€30MacHOCTH, [IPEACTaBICHUN 0 palMOHAIIBHOM
IIPUPOJIOIIOIB30BAHUM, a4 TAK)KE PA3yMHOM HCIIOJIb30BAaHUU JOCTHKEHUN HAYKH U
TEXHOJIOTHH JUIsl JaNbHENUILETO pa3BUTHSI YEIIOBEUECKOTO O0ILECTBA;

OPUMEHATh Pa3IMYHbIE CIOCOOBI paboThl ¢ HH(pOpManMenr (U3NYECKOTOo
COJIEp>KaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHUH,
IIPU 3TOM HCII0JIb30BAaTh COBPEMEHHbIE NH()OPMALIMOHHBIE TEXHOJIOT MU AJIs IOUCKA,
nepepaboTKi M TPEIbSIBICHUS y4eOHOW M HAy4YHO-TIOMYJSpHOM HHpOpMammu,
CTPYKTYPUPOBAHHS W MHTEPIPETAUU UHPOPMALIMH, TOJIYYCHHOW U3 Pa3THYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH [TOJIy4aeMyt0 HH(POPMAIIUIO U OLICHUBATh
€€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHAJIN3a
UCTOYHUKA UH(POpMAIUY;

IIPOSIBIIATH OPraHU3al[MOHHBIC U [I03HABATEIbHBIE YMEHUA CAMOCTOATEIIBHOTO
NpUOOPETEHUs] HOBBIX 3HAHWW B IMPOIECCE BBINOJHEHUS MPOEKTHBIX M Y4YEOHO-
UCCIIEI0BATENbCKUX padoT;

paboTath B TIpYINNE C HCIOJHEHUEM paA3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBaTh PaboOTy TPyHIbl, PAlMOHAIBHO PpACHpPEleNsITh JAESITEIbHOCTh B
HECTAHJAPTHBIX CUTYALUAX, OLICHUBATh BKJIAJ Ka)KIOTO U3 YYaCTHUKOB I'PYIIIBI B
pelIeHre paccMaTpuBaeMoi IpOOIEMBI;

HPOSIBISATE MOTHBAIMIO K Oyaymied mpodecCHOoHaIbHONW EATENbHOCTH 10

CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIS.
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