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1. HIOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma  o6mieoOpa3oBaTeIbHONM  y4EOHOM  AUCIHUTIIMHBI
«EcrecTBo3HaHue/XuMus» TpelHa3HaueHa JJId U3y4eHHUs] XuMuu B KoJutemke KKX
AT'ACY, peanusyromeM o00pa3oBaTelbHYI0 MpPOTpaMMy CPEIHETO  OOIIero
oOpa3oBaHuUs B IIpejiesiax OCBOCHHSI OCHOBHOM MPO(eCCHOHAILHON 00pa3oBaTelIbHON
nporpammel  CIIO (ITIICC3) Ha Oa3e oCHOBHOro o0miero oOpa3oBaHUs MpU
MOJATOTOBKE KBaJU(UUMPOBAHHBIX pabouux, ciayxamux, rno npodeccun 08.01.07
«Mactep 0011eCTpOUTENBHBIX Pad0T» BXOIAILYI0 B YKpynmHeHHYI0 rpynmy 08.00.00
«TexHUKa U TEXHOJIOTUU CTPOUTEIHCTBAY.

PabGouass nporpamma paspaborana c¢ ydetom DI'OC cpennero o61iero
oOpazoBanus (npuka3 MunoOpHayku Poccun ot 29.12.2014 1. Nel1645), tpeboBanuii
OI'OC cpennero npodecCHOHAIBHOTO O00pa3oBaHMs [JIsi pealiv3alid OCHOBHOM
npodeccuonanbHoit oOpazoBarenHoit nporpamMmbel CITO Ha 6aze 0CHOBHOTO OOIIEro
oOpa3oBaHUs C TOJYYEHHUEM CpPEIHEro oomiero oobpa3zoBaHusi, (PEKOMEHIOBAHO
@enepanbHbIM  T'OCYAAPCTBEHHBIM AaBTOHOMHBIM  yupexaeHueMm «DenepanbHbli
WHCTUTYT pa3BUTHs oOpa3zoBanus» OT 21 wutons 2015 r.), u mpuMEpHONW OCHOBHOM
o0pa3oBaTeIbLHONM MPOrpaMMbl CpeAHEro o0miero oOpa3oBaHus, OJ0O0PEHHOU
pemieHueM (enepasbHOro  y4yeOHO-METOJUYECKOro OOBEIMHEHUs Mo o0lemMy
oOpazoBaHuio (MpoTokoy oT 28 utoHs 2016 r. Ne2/16-3).

ConeprxkaHue mporpaMMbl HAPaBJIEHO HAa TOCTHXKEHHUE CIIECAYIOMINX HesIe:

- ¢opmupoBaHHe Yy OOy4YalIMUXCSd YMEHHUS OIICHMBATh 3HAYMMOCTD
XUMHUYECKOTO 3HAHMS 1151 KAKJOTO YEJIOBEKa;

- opMupOBaHUE y O0YUAIOIIMXCS IIETIOCTHOTO MPECTABIICHUS O MUPE U POJIH
XUMHUH B CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUpPA; YMEHUS
OOBSACHATh OOBEKTHI M MPOIECCHl OKPYKAIOIIEH ACHCTBUTENBHOCTU: MPHUPOIHOM,
COLMAJIBHOM, KYJBbTYPHOM, TEXHUYECKOW CpPEAbl, — MCIOJb3yS i1 3TOTO

XUMUYCCKHUEC 3HAHUA,



- pa3BUTHE y OOyUYaIOIIMXCsl YMEHUHN pa3nuyaTh (HaKThl U OLIEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUAETh UX CBA3b C KPUTEPUSMU OLEHOK U CBSI3b KPUTEPHUEB C
ONpEJEICHHOW  CHUCTeMOM  IIeHHOCTeH, ¢dopmynupoBaTb U 00OCHOBBIBAThH
COOCTBEHHYIO MO3UIIUIO;

- npuoOpeTeHrne O0OyYalolMMHUCA OIbITa Pa3HOOOpPAa3HOM NIEATENHbHOCTH,
MO3HAHUA W CAMOIIO3HAHMS; KIIOYEBBIX HABBIKOB, HMMEIOLIUX YHUBEPCAIBHOE
3HAYeHWE ISl Pa3IMYHbIX BUJOB JEATEIBHOCTH (HABBIKOB pEIICHHS MPOOIEM,
OPUHATUS  pElIeHWH, TOMCKa, aHaiau3a W 00paboTku  WHGpOpPMAIINH,
KOMMYHHUKATHBHBIX HaBBIKOB, HABBIKOB M3MEPEHUI, COTPYIHUYECTBA, OE30MacCHOTO
oOpaleHus ¢ BeleCTBaMu B TOBCEAHEBHOM JKU3HU).

B pabouyto mnporpamMmy BKIIOUEHO COJEp)KaHHME, HANpaBICHHOE HA
(GbopMHpOBaHHE Yy CTYJEHTOB KOMIIETCHIIM, HEOOXOAMMBIX [JIi KayeCTBEHHOI'O
ocBoenust OITOIT CIIO nHa 6a3e OCHOBHOIro OOIIEro OOpa3oBaHUs C MOJTYyYCHUEM
CpeqHero oouero o0pa30BaHUSA; NPOrpaMMbl MOJTOTOBKUA KBaJU(UIIMPOBAHHBIX
ciyxamux cpeanero 3seHa (IITICC3).

Pabouas mporpamma o0pa3oBareabHOM y4e€OHOW JUCHMIUIMHBI BKIIIOYAET:
OOLIYI0 XapaKTEPUCTUKY Y4YEOHOW NHUCUMIUIMHBI, MECTO Y4YEOHOW IMCLUILIMHBI B
yu4eOHOM IUIaHe, pe3yJIbTaThl OCBOEHHUS Y4YEOHON IUCHUIUIMHBI — JIMYHOCTHBIE,
MeTanpeaMEeTHbIE, MpeIMETHble, CcoepKaHue  00pa3oBaTENbHON  yuyeOHOMU
JUCUUIUIMHBI, TEMaTHYECKMH TIUIaH o0pa30BaTeNbHON y4eOHOM JHMCLMIUIMHBI,
yu4e0HO-METO/IMYECKOE U MaTepUalbHO-TEXHUYECKOE O0ecreyeHne MporpaMMel

y4eOHOM TUCITUTIIIUHBI.

2. OBIIIASI XAPAKTEPUCTHKA YUYEBHOW JUCOUTIIMHBI
«ECTECTBO3HAHUE/XUMMUSD»

XUMHST — 3TO HAyKa O BEIIECTBAX, UX COCTABE M CTPOCHHUM, CBOMCTBAX W
MPEBPAILCHUSIX, 3HAYEHUH XHMHUYECKHX BEIIECTB, MaTEpPUaJOB U IMPOIECCOB B
MPAKTUYECKOH JeATETLHOCTH YeIOBEKA.

Conepxanue 001eo06pa3oBaTeIbHOM yaeOHOMI T CIATUTHHBI

«EcrecTBo3HaHue/XUMUs» HAIpPaBIE€HO HA YCBOEHHE OOYYAarOUIMMHUCA OCHOBHBIX
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MOHSATUH, 3aKOHOB U TEOPUN XMMHH; OBIIAJICHUE YMEHUSIMH HAOIMIOAaTh XUMUYECKUC
SIBJICHUSI, TIPOBOJIUTh XUMHUYECKUI SKCIIEPUMEHT, TIPOU3BOJIUTH PACUEThl HA OCHOBE
XUMHUYECKUX (POPMYJT BEIIECTB U YPABHEHUH XUMUYECKUX PEAKIIUH.

B nporecce nzydenus XumMun y o0y4aronuuxcs pa3BUBaIOTCS MO3HABATEIbHBIC
WHTEPEChl U WHTEIUICKTYalbHBIC CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIHHOM
pUOOpETEHUS 3HAHUN 10 XMMHH B COOTBETCTBUU C BO3HHKAIOIIMMH KH3HCHHBIMHU
npobiieMaMy, BOCHIHTHIBACTCS OEpeXHOE OTHOIICHHWsS K MPHUpPOJAE, MOHUMaHHE
3I0pPOBOTO 00pa3a >KM3HU, HEOOXOAUMOCTH TPEIYNPEKICHUS SIBICHUHN, HAHOCSIIIX
Bpea 3I0pOBbI0O U OKpyXkatomieil cpeae. OHUM OCBaMBAaIOT MPUEMBI TPAMOTHOTO,
0€30IacHOT0 MCIOJIb30BAHNSA XUMUYECKUX BEIIECTB M MaTEpUajIoB, TPUMEHSEMBIX B
OBITY, CEJIbCKOM XO35IIICTBE U HA IPOU3BOJICTBE.

[Ipu CTPYKTYpUpOBaHHM COJEpKaHUs 00IIe00pa3oBaTelbHON  y4eOHOMI
JUCHUIUIMHBL i1 NpodecCUOHATIBHBIX  00pa3oBaTENbHBIX  OpraHu3allui,
peanu3yromux 00pa30BaTEIbHYI0 MPOTpaMMy CpEIHEro o0Iero oOpa3oBaHUs B
npenenax ocBoeHuss CIIO Ha 6a3ze OCHOBHOro 0OIIEro O0Opa3oBaHUs, YUYUTHIBAIAChH
OOBEKTUBHASL PEANbHOCTh — HEOOJIBLION 00BbEM YacoB, OTIYIICHHBIX Ha U3y4YEHUE
XUMHH ¥ CTpPEeMJIEHHE MAaKCHMajbHO COOTBETCTBOBATh WJIESM Pa3BUBAIOIIETO
oOyuenus. IloaTomy TeopeTHueckne BONMPOCHI MAKCHUMAaJbHO CMEILIEHBbl K Haydaly
U3YYeHUS! NUCIMIUIMHBI, C TEM, YTOOBI MOCIEAYIOMUNA (HaKTHUECKUH MaTepual
paccMmaTpuBaiCcs Ha OCHOBE M3YYCHHBIX TEOPHUH.

Peanuzanus JeAyKTHMBHOIO TOAXOJa K H3YYEHHIO XUMHH CIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTHYECKUX OIEpalfii MBIIUICHUS, KaK aHajn3 W CHHTE3,
0000IIeHNe ¥ KOHKpETH3allus, CpPaBHEHHWE U aHaJorus, CHUCTeMaTH3alus W
KJaccuukaus.

W3ydyenne XuMuH B MPOQPECCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3AIMUSX,
peanu3yommx 00pa30BaTEIbLHYI0 IPOTrpaMMy CpPEIHEro oO0Iero oOpa3oBaHUS B
npenenax ocsoenust OIIOIT CITO na 6a3e ocHOBHOTO 0011eT0 00pa30BaHUs, UMEET
CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT Mpoduiist mpodeccnoHamTsHOr0 00pa3oBaHMUs.
DTO BBIpAXAETCS B COJAEPKAaHMM OOYYEHHS, KOJUYECTBE YacOB, BBIACIISIEMBIX Ha

HN3Yy4YCHUC OTACJIbHBIX TEM IIPOrpaMMbl, FJ'IY6I/IHC X OCBOCHUA 06yanOHH/IMI/IC$I,
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o0beMe U  XapakTepe TMpaKTUYECKHX  3aHATHH, BUAAX  BHEAyJIUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

I[Ipu  ocBoenun  cnenuanbHocTet  CIIO  TexHudeckoro  mpodus
po(EeCCUOHANIBHOTO 00pa30oBaHusl XHMHUS H3ydaercs OoJiee YIIIyOJeHHO Kak
npoduabHas yuyeOHas JUCITUILINHA.

Crneunduka u3ydeHUs: XMMUU TPU OBJIAJACHUH MPOQPECCUIMU TEXHUYECKOTO
npoduist oTpaxkeHa B Kaxaou teme pazaena «Coaepkanue yueOHOU TUCIUIUIMHBD) B
pyopuke «IIpodunpHbie U NMPopEecCHOHATBHO 3HAYMMBIE JIEMEHTBI COACPIKAHUSD.
OTOT KOMIIOHEHT peaau3yeTcsi MpPU HHJIWBHAYaJIbHOW CaMOCTOATENBHON padboTre
oOyyaromuxcs (Hanucanuu pedepaToB, MOJATOTOBKE COOOIIECHUM, 3alIUTE MPOEKTOR),
B Tpolecce Y4YeOHOW JESATENBHOCTH T10J] PYKOBOJACTBOM  IpErojiaBaTess
(BBIMOJTHEHUU  XMMHYECKOTO SKCHEPUMEHTa — JIA0OPAaTOPHBIX ONBITOB U
MPaKTUYECKUX PabOT, pelICHUU IPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4).

B mpouecce wn3yueHus XUMHUM TEOPETUUECKUE CBEACHUS JIOMOJHSIIOTCS
JEMOHCTPALMUSIMH, JTAOOPATOPHBIMU OMNBITAMU W MPAKTUYECKUMH  3aHATUAMH.
3HAUYNUTEIIBHOE MECTO OTBOJUTCS XUMHUYECKOMY 3KcCrepuMeHTy. OH OTKpbIBaeT
BO3MOYKHOCTh (DOPMHPOBATH Y OOYYAIOIIMXCS CHEUUAIbHbIE MPEIMETHBIE YMEHUS:
paboTaTh C BEIIECTBAMH, BBINOJHATH MPOCThIE XUMHUYECKHE OIBITHI, YYHUTb
0e30MmacHOMY M JKOJOIMYECKM TIpaMOTHOMY OOpallleHHI0O C  BEIleCTBaMH,
MaTepHualaMH U MpolieccaMu B ObITY U Ha POU3BOJICTBE.

JIist  opraHu3ai BHEAYJIUTOPHOW CaMOCTOSATEIBHOM paboThl CTYICHTOB
IIPE/ICTABICH MPUMEPHBIM MepeyeHb pedeparoB (JOKIAA0B), WHIUBUIYATbHBIX
MPOEKTOB.

B nmpouecce u3ydeHus XUMHM BaXHO (QOpPMHUpPOBaTH HH(POPMALMOHHYIO
KOMIIETEHTHOCTh oOy4aromuxcs. [losToMy mpu opraHu3alud CaMOCTOSTENbHON
paboThl HEOOXOAMMO aKIEHTUPOBATh BHUMAaHHE OOYYArONIMXCS HA TIOUCKE
uHdopmauu B CpeAcTBaXx MaccMmenua, HMuTepHeTe, ydeOHOW U CcHenuanbHOU
JUTEPATYPE C COOTBETCTBYIOIIMM O(POPMIIEHUEM U TIPEJICTABIIEHUEM PE3YJIbTATOB.

Nzyuenue o011eo6pazoBaTeIbHON yueOHoM JOUCLUILTAHBI

«EcrecTBo3HaHue/ XuMus» 3aBepIlaeTCs MOABEACHUEM UTOrOB B (hopMe SK3aMeHa B
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paMKax MPOMEXYTOUYHOW aTTecTallMk CTyJIeHTOB B Imporecce ocBoeHus OIIOIT

CIIO c momyuenuemcpennero oomero oopazoanus (ITIICC3).

3. MECTO YYEBHOMH JUCIHUIIJIMHBI B YYEFHOM ILIAHE
Vuyebnas gucumiuimdHa  «EcrecTBo3HaHue/XuMus»  gABisieTcsl  0a30BOH
JTUCIMIUIMHOW ~ 00I11e00pa3oBaTEbHOTO  IIMKJIA OCHOBHOM  Tpod)eCCHOHATBHOU
o0Opa3oBaTensLHON MPOrpaMMbl CpeaHero mpodeccruoHansHOTO 00pa3oBaHms Ha 6a3e
OCHOBHOTO O0IIEero 00pa30BaHHs C IMOJyYCHHEM CpEIHEro o0Imero odpazoBaHUs
(IITICC3) ¢ yuerom TpedoBanmiit ®I'OC CIIO u mpoduis npodecCuoHATBHOTO

oOpa3zoBaHus.

4. PE3YJIbTATBI OCBOEHUS YYESHOM JUCHUIIJIUHBI

OcBoeHue conepkaHus ydeOHOW aucUUIUIMHBI «EcTecTBo3HaHME/XUMUSY,
o0ecneunBaeT JOCTUKEHHUE CTYIEHTaMH CIEAYIOLUX Pe3yJIbTaTOB:

JUYHOCMHBIX

JI1 4yBCTBO rOPAOCTH U YBaXKEHHS K HICTOPUM U JOCTHKEHUSAM OTE€YECTBEHHOMN
XUMUYECKOM HAyKH; XMMHUYECKH TIPaMOTHOE IIOBEJIEeHHE B NpodhecCHOHATbHOU
NESTEJIbBHOCTY W B OBITY Npu OOpallleHud C XUMHYECKHMMH BEIECTBaMH,
MaTepHaJaMH U MPOLIECCaMU;

JI2 TOTOBHOCTH K MPOAOJKEHUIO 00pa30BaHUsI U MOBBIIIEHUS KBATU(UKAIIUNA B
n30paHHON TpodeccCHOHaNbHON NeATEeIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIETEHIUH B 3TOM;

JI3 ymeHue HMCHoJIb30BaTh JOCTHKEHHUS COBPEMEHHOM XMMHUYECKOW HAyKH M
XUMHYECKUX TEXHOJOTMM JJii MOBBIIUEHUS COOCTBEHHOTO HHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOUN NpodecCuOHaTbHOM NeATeTbHOCTH;

MemanpeomenHIX:

M1 wucnonp30BaHWE paA3JIMYHBIX BHUJOB IO3HABATEJIBHON NEATEIIBHOCTH U
OCHOBHBIX HWHTEJUIEKTYaJbHBIX oOlepanuil (IOCTAaHOBKU 3ajauu, (hopMyIupoBaHUs
TUIIOTE3, aHAJIM3a U CHUHTE3a, CPaBHEHMsI, 0000IEHUs, CUCTEMAaTU3alllu1, BbISIBICHUS

MPUYUHHO-CJICJACTBEHHBIX CBSI3€H, MOMCKA aHAJIOrOB, (DOPMYITUPOBAHUS BHIBOJIOB)
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JUTSL pelieHus] TIOCTABJICHHOW 3aJlayl, MPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUS
(Habmro/leHns, HAYYHOTO OJKCIEPUMEHTA) JUIsl W3YyYeHUsS Pa3IuvHbIX CTOPOH
XUMUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTD
CTaJIKUBAThCA B MpodeccruoHalbHO cdepe;

M2 wucnonb30BaHHE Pa3TUYHBIX HCTOYHUKOB JUISl TMOJYYEHUS XUMHUYECKOM
uH(popMaIuU, YMEHHUE OIICHUTh €€ JIOCTOBEPHOCTh MJI JOCTHXKEHUS XOPOIIMX
pe3ynbTaToOB B MpodecCuoHaIbHOU cdepe;

npeoMemHuIX:

[11 chopMUPOBAaHHOCTH TPEACTABICHUI O MECT€ XUMHUU B COBPEMEHHOMU
HAyYHOW KapTWHE MHpA; MOHHMAaHHWE POJIM XUMHH B (OPMHPOBAHUM KPYro3opa u
GyHKIMOHATIBLHOM TPAaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUsI MPAKTHUECKUX 3a/1a4;

[12 BrmameHne OCHOBOMOJATAIONIUMU XUMUYECKHUMH TOHSATHSIMHU, TEOPHUSIMH,
3aKOHAMHM U 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IOJIb30BAaHHWE  XUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

[13 BnajgeHWe OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUS, UCIIOJIb3yEMBIMH B
XUMHUHU: HaOJIOJICHUEM, OIUCAaHUEM, H3MEpPEHUEM, OJKCIIEPUMEHTOM; YMEHHE
00pabaTpIBaTh, OOBSICHATH PE3yJbTAThl MPOBEICHHBIX OMBITOB W JENIaTh BBIBOIBI;
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHSITh METOJbl IIO3HAHWUSI TPU PEIICHUU
MPaKTUYECKUX 3a]1ay;

14 chopMupOBaHHOCTH YMEHHS JaBaTh KOJMYECTBCHHBIC OICHKA U
MIPOU3BOIUTH PACUETHI 10 XUMHUUECKUM (HOpMYyJIaM U YpaBHEHUSM;

[15 BrmameHue mpaBWIIaMM TEXHUKA O€30MAaCHOCTH TIPH HUCIOJIB30BAHUU
XUMUYECKUX BEIICCTB;

I16 copmMupoBaHHOCTH COOCTBEHHOM MO3HMITUH 110 OTHOIIEHHUIO K XUMHUYECKOM

uH(pOpMaIuK, NOTy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

5. COAEP)KAHUE YYEFHOU TUCIUTLIIVHBI

Texanueckuii nmpoduiib MpodhecCUoOHATBLHOTO 00pa30BaHUS

BBenenue



Hayunble MeTOnbl MO3HAHMS BEWIECTB W XUMHUYECKUX sABJIEHHU. Poib
AKCIIEPUMEHTAa M TEOPUH B XHUMHUH. MOAEIMPOBAHHE XHUMHUYECKUX IPOIECCOB.
3HaueHne XUMHHM TIpu ocBoeHuH crenuaibHocTedl CIIO TexHuueckoro mnpodus

npodeccuoHaIbLHOr0 00pa3oBaHusl.
Konumponwvnuas paooma Nel

Cpe3soBas paboTa 1o XUMHH 32 Kypc cpeaHeil 00IIe MKOIbI.

1.00mas 1 HeOpraHuYecKass XUMUSA
1.1. OcHOBHbIE OHATHS U 3AKOHbI XUMHUH

OcHoBHble nMOHATHUH XuMHMH. BemectBo. Atom. Monekyna. XUMUYECKHUI
sanemeHT. Amnotponusi. lIpoctele W cioxkHbIE BeniecTBa. KadecTBEHHbIA U
KOJIMYECTBEHHBIN COCTaB BEIIECTB. XUMHUYECKUE 3HAKU U (HOpMYIibl. OTHOCUTEIHHBIC
aTOMHAas U MOJIEKYJIsIpHast Macchl. KoIM4yecTBO BellleCTBa.

OcHoBHBbIC 3aKOHBbI XMMHHM. CTEXMOMETpPHUS. 3aKOH COXPAHEHHUS MacChl
BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKYJSIPHOU CTPYKTYpPBI. 3aKOH
ABOrajipo " CJIEICTBUS U3 HETO.

Pacuernble 3amaun HAa HAXOXKICHHUE OTHOCHUTEIIBHOM MOJICKYJIIPHOM MaccChl,
ONpEIEJIEHNE MACCOBOU JI0JIM XUMHUYECKUX JJIEMEHTOB B CJIIO)KHOM BEIIECTBE.

Jlemoncmpavyuu

Mojenn aTOMOB XUMHUYECKUX IJIEMEHTOB.

Moenu MOJIEKYJT TPOCTHIX U CIOKHBIX BEIIECTB (IIaPOCTEPIKHEBBIE).

Koekuust mpoCThIX M CI0KHBIX BEILIECTB.

Ilpakmuueckue 3anamus

Nel. HaxoieHrEe OTHOCUTEIBHOW MOJIEKYJIIPHOM MacChl BEIIECTBA.

Ne2. Ompenenenrie MaccOBOW JOJMW XHUMHYECKHX D3JIEMECHTOB B CJIOKHOM
BCII[ECTBE W BBIBEJCHHE MOJICKYJISIPHOU (POPMYJIBI BEIIECTBA MO MACCOBBIM JIOJISIM
AJIEMEHTOB

Ne3. Onpenenenue KoIUYECTBA BEIIECTBA 110 €r0 Macce U 00beMYy.
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Ilpogpunvnvie u npogpeccuonanvrno 3nauumvie 3INEMeHMbl COOEPHCAHUA.
AmnorpornHble MoguduKauu yrieponaa (anmas, rpadut), Kuciopoaa (KUCIOpof,
030H), 0JI0Ba (cepoe u 0esI0e 0JI0BO).

1.2. llepuoauyeckuii 3akoH u [lepuoanyeckasi cucreMa XUMHYECKHX
jiemeHTOB [I. 1. MeHaesieeBa U CTpoeHHe aToMa

Iepuoauueckuii 3axkon JI. W. MenpgenaeeBa. Ilepuonuueckas Tabiauia
XUMHUYECKHUX DJIEMEHTOB — Trpaduueckoe oToOpakeHHE NEePUOJAMYECKOTO 3aKOHA.
CtpykTypa NEpUOAUMYECKONM TaOJUIbl: TEepuoAbl (Majible W OOJIBIIKE), TPYIIbI
(rmaBHast ¥ MOOOYHAS).

Crpoenne atoma u Ilepunoguueckuin 3akon [I. U. MenaeseeBa. ATom —
CIOXHasi 4acTtuna. Sapo (MpOTOHBI W HEWTPOHBI) U DIIEKTPOHHAs OO0O0JIOUKA.
CtpoeHue »DJIEKTPOHHBIX OOOJOYEK AaTOMOB JJIEMEHTOB MajbiX IEPHOJIOB.
OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX OOO0JOYEK aTOMOB 3JIEMEHTOB OOJBIINX
neproIoB (MEPEeXOaHBIX 37eMeHTOB). [loHATHE 00 opOuTansax. S-, p- u d-opOuTay.
DNEeKTpOHHbIE KOH(PUTYpAIlMd aTOMOB XUMHUYECKUX  DJIEMEHTOB. BalleHTHOCT.
OnpeneneHue BaJEHTHBIX BO3MOXXHOCTEM aTOMOB XUMHYECKUX 3JIEMEHTOB.
CoBpemennas dopmynupoBka [lepuoanueckoro 3akoHa. 3HaueHue [lepuoamdeckoro
3akoHa U Ilepunoanueckon cucteMsbl xumuueckux 3yeMeHToB JI. 1. MenneneeBa st
Pa3BUTHS HAYKW U TIOHUMAHUSI XUMUYECKON KapTUHBI MHUpa.

Hemoncmpauuu

Pazmuunbie popmer Ilepuoguyeckoit cucreMbl xumudeckux siementoB 1. U.
Meunpneneena.

Jlabopamopnoe 3anamue:

Nel. MonenupoBanue noctpoeHus Ilepuomudeckoi TaOIUIBI XUMHUYECKUX
AJIEMEHTOB.

Ilpaxkmuueckue 3anamusn

Ned. XapakTepucTuka SJIEMEHTOB, OMNPENCIICHHE BJIEMEHTa 10  €ro
ANEKTPOHHON  Qopmysie, omnpeneneHue GOpMyJ  BBICHIUX  OKCHJIOB, 170'¢

XapaKTEPUCTHKA.
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No5. Ompenenenve BaJ€HTHBIX BO3MOXHOCTEH aTOMOB  XUMHYECKUX
3JIEMEHTOB.

Konumponvnuas paooma Ne2

«OCHOBHBIC TTOHSATHS U 3aKOHBI XHMHUH

Ilpogpunvnvie u npogheccuonanvno 3HaUUMbBIE IIEMEHMBL COOEPIHCAHUA.
Hcnonb3oBaHue paguoOaKTUBHBIX M30TONOB B TEXHUUYECKUX HENsx. MojienupoBaHue
KaK METO/]I TPOTHO3UPOBAHUS CUTYallUd HA TIPOU3BOJICTBE.

1.3. CTpoenne BemecTBa.

HNonnas xummn4eckasi ¢cBsi3b. MloHHas CBSI3b KaK CBSA3b MEXIY KaTUOHAMH U
aHMOHAMHM 3a CUET JIEKTPOCTATUUYECKOro NputsbkeHus. Knaccudukaiuss MOHOB: MO
COCTaBY, 3HAKY 3apsjia, HAIMYUIO THAPATHOU 000109kH. VIOHHBIE KPUCTAUITMYECKHE
pemretky. CBOMCTBA BEMIECTB C HIOHHBIM TUIIOM KPUCTALUIMYECKOUN PEIIETKH.

KoBajieHTHasi xXuMu4eckasi CBA3b. JJIEKTPOOTpULIATEIbHOCTh. KOBaJIeHTHBIE
MOJISIpHAs ¥ HENoJIsipHas CBsi3U. KpaTHOCTh KOBAJECHTHOW CBsI3U. MOJIEKYJISIpHBIE U
aTOMHBIE KpUCTaJIMYeckue perieTku. CBOWCTBA BEIIECTB C MOJEKYJISIPHBIMU U
ATOMHBIMHU KPUCTAJUTMYECKUMHU PEIIECTKAMU.

Merainueckass CBsA3b. MeTalmMyeckass KPUCTAUIMYECKAs] pelIeTKa |
METaJlJINYeCKas XUMHUUECKas CBI3b. OU3NUECKUE CBOMCTBA METAJIIOB.

ArperaTHble COCTOSIHHMSI BellleCTB U BOJAOPOAHAA CBA3b. TBepioe, )KUAKOE U
razoo0pa3Hoe cocTosiHUs BemiecTB. llepexon BemiecTBa U3 OJHOTO arperaTHoro
COCTOSIHMS B Jipyroe. BomopoaHas CBS3b.

Yuctole BemecTtBa M cMecH. Ilonsarue o cMmecu BeliecTB. ['oMoreHHele u
reteporeHnble cmecu. Ilonstue o aucnepcHoil cucreme. JlucnepcHas ¢aza u
nvcriepcuoHHas cpena. Knaccudukamms AuCtepcHbIX CUCTEM.

Hemoncmpauuu

Mopenu KpucTalUIMISCKUX PEIISTOK ajiMasa, rpaduTa, XJIopuaa HaTpHsl.

OO6pa3upl pa3InYHbIX TUCTICPCHBIX CHCTEM.

Koarynsmus.

Jlabopamopnoe 3anamue

No2. TTonmydyeHure u CBOMCTBA TUCTIEPCHBIX CUCTEM.
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Ilpakmuueckue 3anamus

Ne 6. Penienue 3a1au Ha nmpuMecH.

Ilpogunvnvie u npogeccuonanvno 3HauumMvle 3I1EMEHMBL COOEPHCAHUA.
[TonsspHOCTB CBSI3M M MONSAPHOCTH MOJEKyJbl. Konnencanus. Tekydects. Bo3ronka.
Kpucramnusanusi.

1.4. Bona. PacTBopbI. DJIeKTPOJUTHYECKAS TUCCOIHAIUA.

Boaxa. PacrBopnl. PacrBopenue. Boxa kak pactBopurens. PactBopumocTh
BellecTB. HachlllleHHbIE, HEHACHIIEHHBIE, TEPECHIILICHHBIE PACTBOPHL. 3aBUCUMOCTD
pPacTBOPUMOCTH Ta30B, KHUAKOCTEH U TBEPBIX BEIIECTB OT Pa3IMUHBIX (PaKTOPOB.

DJIEKTPOJIUTHYECKAS JUCCOUMUANMSA. OJEKTPOJIUTHI UM  HEDJIEKTPOJIHTEHI.
Onextponutuyeckas auccoruanus. CuiabHble M ciaadble 3JIeKTPOIUThl. OCHOBHBIE
MOJIOKEHUS] TEOPUU ANEKTPOJUTUYECKOMN Arccourannn. KucinoTel, OCHOBaHUS U COJIU
KaK 3JIEKTPOIUTHI.

Jlemoncmpayuu

PacTBOpUMOCTH BEUIECTB B BOJE.

PactBOpeHue B BOJIE CEPHOM KUCJIOTHI U COJIEW aMMOHHS.

OO6pa3ibl KpUCTAUIOTUAPATOB.

Jlabopamopnoe 3anamue:

Ne 3. TIpuroToBneHue pacTBOpa 3aJaHHON KOHIEHTPALIUH.

Ilpakmuueckue 3anamus

Ne 7. TIpocreiimne pacyeTsl Ha pacTBOPBIL.

Koumponwvnas paboma Ne3

CpesoBas pabota 3a 1 cemectp

Ilpoghunvrvie u npogheccuonanvro 3nauumole 31eMEHMbL COOEPHCAHUA.

PactBopenue kak (u3MKO-XUMHUYECKHil mporecc. TeruoBble 3(pQexTs mnpu
pactBopeHun. Kpucramioruaparel. Pemenue 3agau Ha  MaccoBYH  JIOJIIO

paCTBOPCHHOI'O BCUICCTBA. HpI/IMeHeHI/IC BOJAbI B TCXHUYCCKHUX LCIIAX.

1.5. Knaccupukanus HeOpraHm4ecKuX COeJMHEHUI U UX CBONCTBA.
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Kucaorsl 1 ux cBoiicTBa. KUCIOTHI KaK 3MEKTPOIUTHI, UX KIacCU(PUKAIHS 1O
pa3IMYHBIM TpU3HAKAM. XHMHYECKUE CBOICTBA KHUCIOT B CBETE TEOPUHU
ANEKTPOIUTUUECKON JTCCOLHALINH. Ocobennoctu B3aUMOJICHCTBUS
KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT ¢ MeTajuiaMu. OCHOBHBIE CIIOCOOBI
MOJTYYEHHUS KACIIOTHI.

OcHoBanusi u wux cBoMcrBa. OCHOBAaHMS Kak DJIEKTPOJUTBI, UX
KIaccu(uKanys 1Mo pa3jIuvHbIM TpHU3HAKaM. XHUMHUYECKHE CBOWCTBA OCHOBAHHM B
CBETE€ TEOPUU DIEKTPOJIUTUYECKON aucconuanuu. Pa3znokeHue HepacTBOPHUMBIX B
BOJ/Ie OCHOBaHUU. OCHOBHBIE CTIOCOOBI MOJIYY€HUSI OCHOBAHU.

Coimm m ux csoucrBa. Conu kak anekrponuTsl. Conm cpenHue, KUCIBIE U
OCHOBHbIE. XMMHUYECKHE CBOMCTBA COJIEH B CBETE TEOPUHU DJIEKTPOJIUTHYECKON
nucconuanu. CriocoObl MOTYUYEHUS COJICH.

I'upponus comnen.

Oxcuapl u ux cpoiicrBa. ConeoOpasyronme u HecoeoOpa3yromue OKCUIbL.
OcHoBHBIE, aMPOTEPHBIE U KUCIOTHBIE OKCU/IbI. 3aBUCUMOCTh XapaKTepa OKCUa OT
CTEIIEHU OKHUCJIEHUsI OOpa3ylollero ero Meramia. XUMHUYECKHE CBOWCTBAa OKCHUOB.
[Tomy4yeHne OKCHIOB.

Jlemoncmpavyuu

B3aumogenictBue a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOT C
METAJJIAMH.

[Tomy4yenue u cBoiicTBa aM(pOTEPHOTO THAPOKCHIA.

HeoOpaTuMmeblii ruapoan3 kapouaa Kaabliusl.

OG6paTuMbIil TUAPOIU3 COJIEH PA3TUYHOTO THUIIA.

Jlabopamopnoe 3anamue:

No4. CBolicTBa KUCTIOT, 1IeI04€ei U cone. ['maponus comen.

Koumponwvnasn paboma Ne 4

«Knaccudukanuss HEOPraHUYECKUX BEIIECTBY

Ilpoghunvnvie u npogeccuonanvno 3Hauumvle INEMEHMbL COOCPHCAHUA .
[IpaBuna paszOaBiieHUs CEpHOM KHUCIOTHL. VIcmosib30BaHME CEPHOM KHCIOTHI B

MMPOMBIIIJIICHHOCTHU. EI[KI/Ie mejioun, X HMCIOJIb30BAHHC B MPOMBINIIICHHOCTH.
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["amenast u HeraiieHasi U3BECThb, UX IPUMEHEHHE B CTPOUTENLCTBE. [ UIic u anedactp,
ruricoBanue. [lonstue o pH pactBopa. Kucnornas, menounasi, HEUTpajibHas cpeaa

pacTBOpPOB.

1.6. XumMuuyeckue peakumnu.

Knaccupuxanus XHMHYECKHUX peaxkumii. Peaxmun COCJIMHEHUS,
pasnokeHusl, 3aMelleHus, ooOmeHa. Karamutuueckune peakiuu. OOpaTumble H
HEeoOpaTUMBbIE peaKIMK. DK30TEPMUUECKUE U IHAOTEPMUYECKUE peakiuu. TernnoBoit
3h(HEeKT XUMHIECKUX peakiuii. TepMOXUMHIECKIE YPAaBHCHHUS.

OKHCIUTETIbHO-BOCCTAHOBUTE/IbHbIE  peakuuu. CTEeneHb OKUCIICHHS.
Okucnurenb H  BOCCTaHOBIEHHE. BoccraHoBuUTellb W OKucieHue. Meroa
ANIEKTPOHHOTO  OajlaHca  JUIi  COCTABJICHHMS]  YPaBHEHHUWA  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINMN.

Ckopocts xumuuyeckux peaknuil. I[loHSTHE O CKOPOCTM XUMHUYECKUX
peakuuii. 3aBUCUMOCTh CKOPOCTH XMMHUYECKHX PEAKLUHUA OT Pa3IMYHbIX (PAKTOPOB:
MIPUPOJIBl PEATHPYIOIINX BEIIECTB, UX KOHLEHTPALMH, TEMIEPATypbl, TOBEPXHOCTH
CONPUKOCHOBEHMS U UCITOJIb30BAHUS KaTaIU3aTOPOB.

O0paTumMocTh XUMHUYecKHX peaknuil. OOpaTuMbIe 1 HEOOPATUMbIEC PEAKIIUU.
XUMHYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEILEHUSI.

Hemoncmpauuu

[Tpumepsl HEOOPATUMBIX PEAKIINM, UAYIIUX C 00pa30BaHUEM OCaJKa, ra3a WM
BO/IBL.

Jlabopamopnoe 3anamue

Ne5. 3aBUCUMOCTH CKOPOCTH XMMHUYECKUX PEaKIUid OT Pa3Iu4HbIX (PaKTOPOB

Ilpakmuueckue 3anamus

Ne8. CocrapiieHue ypaBHEHUH peakiuii B MOJICKYJIIPHON ¥ HOHHBIX (popmax.

Ne9. Pemenue 3amau no teraoBomy 3hHEKTY peakiivm.

Nel0. CocraBneHne ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIl
METOJ/IOM AJIEKTPOHHOTO Oananca. OnpesenieHne OKUCIUTEIeH 1 BOCCTAHOBUTEIIEH.

Nell. Pemienue ynpaxHeHUN Ha CMEIIEHUE XUMUYECKOTO PABHOBECHSI.
15



Koumponwvnas paooma Ne 5

« XMMUYECKUE PEAKIIUNY

Ilpogunvnvie u npogeccuonanvno 3HauumMvle 3I1EMEHMBL COOEPHCAHUA.
DNEKTPOJU3 PacCIUIaBOB. DJIEKTPOJU3 PACTBOPOB. DJNEKTPOJUTHUECKOE MOITYUYEHUE
amoMuHusA.  [IpakTuyeckoe NOpPUMEHEHHWE  DIIEKTpoJin3a. [ albBaHOIIACTHKA.
[NanbBanocterusi. PadbunupoBanue 1nBeTHbIXx MetawioB. Kartanms. ['omoreHHbie u
reTeporeHHnie kaTanu3zaropsl. Katanutuueckue sijapl. THruOUTOpPHI.

1.7. MeTa/uibl 1 HEMETAJLJIBI.

Metauibl. OCOOEHHOCTH CTPOECHHMSI aTOMOB M KpUCTALUIOB. Duznueckue
cBoiicTBa MetauioB. Kiaccudpukamuss MeETauioB 10 Pa3IuyHbIM MpPU3HAKAM.
XHUMUYECKHE CBOWCTBA METAIIOB. DIEKTPOXUMUYECKHUMN Psii HAIPSYKEHU METAILIOB.
Mertamnorepmusi. O6mue crnocoObl moxyyeHusi MmetamuioB. [loHsTHe 0 MeTaTypruu.
CruiaBel UEpHBIE U LIBETHBIE.

Hemeranabl. OcobeHHOCTH CTpoeHUsi aroMoB. Hemeramnsl — mpocThie
BEIIECTBA. 3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT HMX IOJIOKEHUSA B IMEPUOIAYECKON
cucreme. OKHUCITUTENbHBIE W BOCCTAaHOBUTEJIBHBIE CBOIICTBA HEMETANIOB B
3aBUCUMOCTH OT UX TOJIOKEHHUS B Py IEKTPOOTPUIIATEILHOCTH.

Jlemoncmpavyuu

Komnekuust meramios.

B3aumoneiicTBre MeTalsioB ¢ HEMeTallaMu (3KeJie3a, IMHKA U alllOMUHUS C
cepoit).

I'openne meTtamios

Konnexuus HeMeTanIos.

I'openne Hemeramios (cepsl, hocdopa, yris).

Komnekiuu npoaykuuil CUIMKATHON MNPOMBINIIICHHOCTH (CTEKJa, ILEMEHTa
Pa3IMYHBIX MApPOK).

3aKajnka M OTILYCK CTaJu.

O3HaKOMJICHHE CO CTPYKTYypaMu ceporo u 6enoro uyryHa. Pacro3znaBanue py
xKenesa.

Jlabopamopnvie 3anamusn
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Ne7. Tlonmyuenue, cobupanue 1 pacrio3HaHUE Ta30B.

Ne8. KauecTBeHHBIE peakuMM HAa HEOPraHUYECKUE BeIIECTBa. PerieHue
AKCIEPUMEHTAJIbHBIX 3a]1a4.

Ilpaxkmuueckue 3anamus

Nel?. BeluucieHwe Macchl MNPOAYKTa pPEAKIUHU, €CIM OJIHO U3 MCXOJHBIX
BEIIIECTB B35TO B U30BITKE.

Nel3. Beruncnenue OTHOCHTENBHOW TUIOTHOCTH Ta30B M PEIICHHUE 3aaad Ha
00BEMHBIE OTHOIICHHSI Ta30B.

Nel4. Pemenue 3a1a4 Ha BBIXOJI ITPOJIYKTa PEaKUUU

Koumponvunas paboma N6

CpeszoBas pabora 1o teme: OO11as 1 HeOpraHU4eCcKask XUMUsI.

Ilpogpunvuvie u npogeccuonanvno 3HauuMvle 3INEMEHMbL COOCPHCAHUA.
Koppo3usa MeTamioB: XMMUYECKass U AJIEKTPOXUMHUYECKAs. 3aBUCUMOCTb CKOPOCTH
KOPPO3UHU OT YCIIOBHH OKpYy»Karolei cpenl. Knaccudukaims Koppo3uu METalJIOB T10
pa3nuyHbIM Npu3HakaM. CrocoObl 3alUThl METAJIJIOB OT KOPPO3HH.

[IpousBoacTBo uyryHa u craigd. llomydeHue HemeTaiuioB (paKIMOHHOMN
IIEPETOHKOM KUJKOrO0 BO3JIyXa M DJIEKTPOJIW30M pACTBOPOB WM PaCILIaBOB

AeKTpoNUTOB. CUIIMKATHAs MPOMBIIUIEHHOCTh. [IpOM3BOICTBO CEpHON KUCIIOTHI.

2. Opranuueckasi XuMust
2.1. OcHOBHbIE IOHATHS OPraHNYECKOI XUMUHU U TEOPHUSI CTPOEHUSI
OPraHuYeCKMX COeJMHEeHUI.

IIpeamer oprannyecko xuMuM. [IpuponHble, HUCKYCCTBEHHBIE U
CUHTETHYECKME OpraHuyeckue BemecTBa. CpaBHEHHE OPraHMYECKUX BELIECTB C
HEOPTaHUYECKUMH. BameHTHOCTh. XUMHUYECKOE CTPOCHHE KaK MOPSAOK COEAUHEHUS
aTOMOB B MOJIEKYJIbI I10 BaJIEHTHOCTH.

Teopusi crpoeHussi opraHuveckux coeauHeHuit A. M. Bbyrtiaeposa.
OCHOBHBIE TOJIOKEHUSI TEOPUM XHUMHUYECKOTO CTpoeHHs. M3oMepus u H30MEpHI.

Xumudeckue GopMyIibl U MOJCIIA MOJIEKYJI B OPraHUYECKONW XUMUHU.
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Kaaccudukanusa opranuveckux BemecTB. Kimaccudukanus BemecTs 1o
CTPOCHHIO YITIEPOJHOrO CKEJeTa U HAIMYHMIO (PYHKIIMOHAIBHBIX Ipynn. ['omosoru u
romoJiorus. Hauana Homenkiarypsl |UPAC.

Knaccupuxkauusa  peakumid B opraHuuyeckoi xumum. Peakiuun
npucoenuHeHus  (TUAPUPOBAHUS, TaJIOTCHUPOBAHUS, TUIPOrajIOreHUPOBAHMUS,
rujapatanuu). Peaknuu oTuieruienus (AeruapupoBaHusi, JAETUIPOraloreHUPOBAHMS,
neruapartanuu). Peakunu 3amemienus. Peakuuy n3oMepusamui.

Jlemoncmpayuu

Mopenu MOJIEKYJI TOMOJIOTOB U N30MEPOB OPTraHUYECKUX COCTUHEHUN.

KadecTBeHHOE 0OHapyXeHUE yriepoja, BOJIOPOJa B MOJIEKYJIaX OPraHUuYECKUX
COCIMHEHUM.

Ilpakmuueckue 3anamus

Nel5. CocraBneHue CTpyKTypHBIX (OpMYJT YIJIEBOAOPOJOB U UX U30MEPOB.

Koumponwvnan paooma Ne 7

«Teopust cTpoeHHsI OpraHNYECKUX COETUHEHUIN.

Ilpoghunvuvie u npogeccuonanvnHo 3HauUMbIE IIEMEHMbBL COOCPHCAHUA.
[lonsitue o cyOctpate W peareHre. Peakuuu OKHCIEHHS M BOCCTaHOBIJICHHS
oprannyeckux  BemecTB.  CpaBHeHHME — KjlacCU(PUKAIMM  COEIMHEHUH U

KJaccu(UKauy peakiuii B HEOPraHUYECKOW U OPraHUuYECKONW XUMUMU.

2.2. Yri1eBoAOPOAbI M UX NPUPOIHbIe HCTOYHUKH.

AJIKaHbl. AJIKaHbl: TOMOJIOTUYECKHM psif, M30MEPUS M HOMEHKJATypa
aJKaHOB. XMMHUYECKHE CBOMCTBAa ajlKaHOB (MeTaHa, dTaHA): FOPEHHUE, 3aMEIlCHHUE,
paziioxeHue, aeruaprupoBanue. [ IpuMmeHeHne ankaHoB Ha OCHOBE CBOMCTB.

AJIKeHbl.  ODTWJIEH, €ro  ToJIydeHue  (JIeTUApPUpPOBAHHMEM  ITaHa,
JieTIoIMMepur3alue moausTuiaeHa). ['oMmomoruueckuii psii, 30Mepusi, HOMEHKIIaTypa
alKeHOB. XWMHUYECKHE CBOWCTBA OJTWJIEHA: TOPEHHE, KAaYECTBEHHBIE pPEaKIHUU
(oOeciiBeunBaHre OPOMHOM BOJBI M pacTBOpa IMEpMaHraHatra Kajus), THApaTaius,

nonuMmepusanus. [Ipumenenue 3TuineHa Ha OCHOBE CBOMCTB.
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Juenbl W kaydyku. [loHATHE O AMEHAX Kak yriIeBOAOPOAAX C ABYMS
JTBOMHBIMH  CBSI3SIMH. XHMHYECKHE CBOWCTBa Oyrammena-1,3 u  w30mpeHa:
oOecliBeurBaHre OpOMHOM BOJbI M TMOJUMEpHU3allds B Kayuykd. HarypanbHblii u
CUHTETHYECKUE KayuyKku. Pe3una.

AJKuHBbI. AnetwieH. XHUMHYECKHE CBOMCTBAa  alleTUJICHA: TOpEHUE,
oOecliBeurBaHre OpPOMHOM BOJIbI, IPUCOECIUHEHUN XJIOPOBOAOPOJA U THIpaTaIus.
[IpumMeHeHune aneTuieHa Ha OCHOBE CBOMCTB.

IlpupoaHbie MCTOYHUKHU YIJIeBOAOPOAOB. [Ipupomusiii ra3: cocrtas,
npuMeHeHue B kauectBe TormBa. Hedts. CoctaB u nepepadbortka HedTu. [leperonka
He(dtu. HeprenpomyKTsi.

Jlemoncmpavyuu

['openue meTaHa, 3TUIIEHA, alleTHIICHA.

OtHolIeHHEe MeTaHa, OJTUJIEHA, aleTuieHa ¢ OeH3oJa K pacTBOpam
nepMaHTraHara Kajaus 1 OpOMHOM BOJIE.

[lonmyyenue »HTWiIEHA peakUWed OeruApaTalud >STaHOJA, aleTUIeHA —
TUIPOJIU30M KapOuJia KalbIusl.

Pa3noxenue kaydyka npyu HarpeBaHUM, UCIIBITAHUE NMPOJTYKTOB PA3JIOKEHHS HA
HEIPENEIbHOCTb.

Jlabopamopnoe 3anamue

Ne 9. M3rotoBnenue Moaenei MOJIEKYJI OPraHUYECKUX BEIIECTB.

NelO. OsznakomiieHHE C KOJUIGKIIMEH KaydyKOB W oOOpasiamMu H3ACIUd U3
pe3unbl. O3HAaKOMIJIGHME C KOJUIEKIMEH o00pa3loB HEPTH U MPOAYKTOB €€
nepepadoTKu.

Ilpakmuueckue 3anamusn

Nel6. HaszBaHume TmpeAeNbHBIX  YIJICBOJOPOAOB IO  MEXKAYHAPOIHOU
Homenknarype [lUPAC.

Nol7. HasBanue HemnpeaeabHbIX YIIIEBOAOPOJOB IO MEXKIYHAPOIHOU
Homenkinatype IUPAC.

Koumponwvnas paboma Ne8

«YTIeBOAOPOBI»
19



Ilpoghunvuvie u npogheccuonanvno 3nauumvie 31eEMEHMbL COOEPIHCAHUS.
[Ipasuno B. B. MapkoBaukoBa. Kraccudukanus u Ha3zHAYeHHE KayIyKOB.
Knaccupukanuss m HazHaueHwe pes3uH. Bynkanuzanus kayuyka. [lomydenue
alleTWICHA NMUPOJU30M METaHa U KapOMAHBIM criocoOoM. Peakius moammepusanuu
BUHWIXJIOpUAA. [[oIMBHHAIXIIOpHU U €r0 IpUMEHEHHe. TpuMepusanus aleTuIeHa B
oenszon. Ilonstue o0 »skcTpakuuu. BoccraHoBieHHe HUTPOOEH30Jla B AHWIIMH.
['omonmornuecknit psax apeHoB. Tosyon. HutpoBanue Tonyona. Tporun. OcCHOBHBIE
HaIpaBJICHUS POMBILUIEHHOHN epepaboTKu NpupoAHoro ra3a. IlonyTHsiil HeQTsIHON
ra3, ero nepepabdotka. IIponeccel NpOMBIIUIEHHON MepepaboTKU HEPTH: KPEKUHT,

pudgopMuHr. OKTaHOBOE YUCIIO OEH3MHOB U LIETAHOBOE YUCJIO IU3EJIBHOTO TOILIMBA.

2.3. Kucjopojacoaep:kamye opraHudeckie coeInHEeHUsl.

Cuuprsl. [lonydyenue sTaHosa OpOKEHHUEM TIIIOKO3bI M THApATAIllMel dTUJICHA.
['unpoxkcunpHass rpymnmna kak — ¢QyHKuuMoHanbHas. [loHsTHE O TpenenbHBIX
OJIHOATOMHBIX CIHUpPTaX. XHMHUYECKHME CBOMCTBA JTAHOJIA: B3aUMOJCHCTBUE C
HaTpueM, OOpa3OBaHHE MPOCTHIX U CIOXKHBIX A(UPOB, OKUCICHHE B aJbJCTHI.
[IpumeHeHne S3TaHOJIAa HA OCHOBE CBOWMCTB. AJIKOTOJIM3M, €ro MOCHEACTBUS JIS
OpraHvM3Ma 4eJlOBeKa U NpeaynpexkiaeHue. [NuiepuH Kak MNpeaCcTaBUTEINb
MHOTOaTOMHBIX CHUPTOB. KauecTBeHHass peakuusi HAa MHOTOATOMHBIE CIHPTHI.
[IpumeHenue rouuepuHa.

®enon. Ousnueckue W XMMUYECKHE CBOMCTBa (eHosa. B3zaumHoe BiMsiHUE
aTOMOB B MoOJIeKyJie ()eHOJa: B3aUMOJICUCTBUE C TUJIPOKCHUJIOM HATPUSl U A30THOMU
kucioTol. [Ipumenenue eHona Ha OCHOBE CBOMCTB.

Aabaeruabl. Ilonstue 00 ampaerummax. AjpAerugHas Trpynna  Kak
byukimoHanbHas. @opMasibAETUI U €70 CBOMCTBA: OKUCICHUE B COOTBETCTBYIOIIYIO
KHCJIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIOIIMI cnupT. [lomydenuwe anbaeruaon
OKHUCJICHHEM COOTBETCTBYIOIIMX CHUPTOB. [Ipumenenue popmanbaeruaa Ha OCHOBE
€ro CBOMCTB.

Kap6onoBbie kuciiorsl. [lonarue o kapOOHOBBIX KucioTax. KapOokcunbHas

rpynna kak ¢yHKUMOHanbHass. ['oMonormveckuil psii OpeaeabHbIX OJHOOCHOBHBIX
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KapOOHOBBIX KHUCIOT. [lomydeHne kapOOHOBBIX KHCIOT OKHCICHHUEM AaJIbJICTHIOB.
XUMUYECKHUE CBOWCTBA YKCYCHOM KHCIOTHI: OOIIME CBOICTBA C MUHEPAIbHBIMU
KHUCIIOTaMUu U peakius 3tepudukanuu. [I[puMeHeHrne yKCyCHOM KHCJIOThI Ha OCHOBE
CBOMCTB. BpIcIne KUpPHBIE KUCIOTHI HA IPUMEPE NAIBMUTUHOBOW U CTEAPUHOBOM.

Caoxnbie 3¢upbl U :Kupbl. [lonydeHue CclOXHBIX 3(PUPOB peaKiuei
srepudukanuu. CioxHbie 3pupbl B IpUpoje, UX 3HaueHue. [I[pumMeHeHue ClIoKHbIX
7(UpOB Ha OCHOBE CBOMCTB.

XKupst kak cnoxubie 3gupbl. Knaccudukaius xupoB. XMMUYECKHE CBOWCTBA
KUPOB: TUAPOIU3 U TUIPUPOBAHUE KUJIKUX KUPOB. [[puMeHeHue XxMpoB Ha OCHOBE
CBOMCTB.

YraeBoabl. YrieBonbl, uX Kiaccudukanus: MoHOocaxapubl (TIH0KO3a,
bpyKTO3a), TMcaxapuasl (caxapo3a) v nojaucaxapuasl (Kpaxmal U LeJUTi0JI03a).

['moko3a — BemIecTBO ¢ JABOMCTBEHHOM (YHKIMEH — alibJAeTHIOCIIHPT.
XUMUYECKHE CBOMCTBA IITIOKO3bI. [[puMeHeHHE TIIF0KO3bl HA OCHOBE CBOMCTB.

Caxapo3a, kKpaxmaad U IEJUII0JI03a, CTPOCHUE, CBOMCTBA,  NPUMEHEHHE
3HayeHue YrIeBOJIOB B KMWBOW MPUPOAE W KHM3HU yenoBeka. [IoHsITHE O peakmusax
MOJIMKOHJICHCALIUA W TUAPOJIM3a Ha MpPUMEpPE B3aMMONPEBPAILCHUN: TIIIOKO3a -
noJrcaxapHui.

Jlemoncmpavyuu

OkwuciieHue cnupTra B albJIETHI.

PactBopumMocTh (peHona B Bojge mpu OOBIYHOW TeMIEepaType W HarpeBaHUU.
KauecTBeHHbIC peakiiuu Ha (PEHOII.

Peaknus cepeOpsiHOTO 3epKalia ajabAeTruI0B U TIIFOKO3bI.

OkucrneHue anbAeTUIOB U TIIOKO3bl B KUCIOTY C TOMOIIBIO THAPOKCUAA MEIN
{1)}

Konneknus apupHbIx Maces.

Jlabopamopnuvie 3anamus

Nell. Kucnopojacoaepskaiiye OpraHM4ecKue BEIecTBa.

Ilpakmuueckue 3anamus

Nel4. HazBanue criupToB 1o MexayHapoaHoi HomeHkinatype IUPAC.
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Nel5. Ha3zBanue anmpaerugioB M KapOOHOBBIX KHCIOT TIO MEXKTYHAPOIHOMN
nomenkiatype IUPAC.

Nel6. CocTaBnenue ypaBHEHHM peakiuil arepudukaim.

Koumponwvuas paboma Ne 8

«Kucnoponacoaepxamnme opraHnueCKue BEIIECTBAY.

Ilpogpunvnvie u npogeccuonanvno 3HaUUMBIE INEMEHMbL COOEPIHCAHUA.
MeTunoBeli COUPT M €ro MCIOJb30BAHUE B KAayeCTBE XHMHUYECKOTO CBhIPbS.
ToKCHYHOCTH METaHOJIa M TMpaBWja TEXHUKU O€30MacHOCTU MpU pabOTe C HUM.
OTWICHTTIMKOJIb U €ro MnpuMeHeHHe. TOKCMYHOCTh HTUJICHTIIMKOIS W IpaBuia
TEXHUKH Oe30macHOCTH Mpu pabore ¢ HuUM. llomydenuwe ¢QeHona U3 MPOAYKTOB
KOKCOXMMHUYECKOTO MTPOU3BOICTBA U U3 OeH3oua. [lonukonaencamnus ¢popmanbaeruia
¢ (perosioM B (heHosnohopManbaETUAHYIO cMOITy. AlleTanbaerui. [lonsTue o keToHax
Ha mpuMepe aneroHa. [IpuMeHeHue aneroHa B TEXHUKE M MHPOMBIIIJIEHHOCTH.
Mmuoroo0pasue KapOOHOBBIX KHUCIOT (IIaBEJIEBOM KHCIOThl KaK JBYXOCHOBHOM,
aKpUJIOBOW KHCIIOTHI KaK HENPEeIbHON, OEH30MHON KUCIOTHI KaK apoOMaTHYECKOM).
[InenkooOpasyrome wmacia. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.
CuHTeTHyeckre MowumMe cpeAcTBa. MOJOYHOKUCIOE OpOKEHHE  TIIFOKO3BI.
Kucnomosnounsie npoaykrsl. CuigocoBaHue KoOpMmoB. HuUTpoBaHHME LEIITIOJIO3bI.
[TupokcuiivH.

2.4. A3zoTcoaeprkainue opranudeckue coequnenus. [loumepsni.

Amunbl. [lorstue 00 amuHax. AHWIMH KaKk OPraHUYECKOE OCHOBAaHUE.
[Tonyyenue aHumiInHa U3 HUTpoOeH30a. [I[puMeHenne aHuIMHa Ha OCHOBE CBOMCTB.

AMMHOKHUCIOTBI. AMHHOKUCIOTHI Kak amdoTtepHble Au(YHKIMOHATLHbIE
OpraHUYeCKUe COCIMHEHHS. XMMUUYECKUE CBOWCTBA aMUHOKHUCIIOT: B3aUMOJICHCTBUE
C IIeJI0YaMHM, KUCIIOTaMHU U IPYT C APYyroMm (peakuus nosmkoHaeHcauun ). [lentuaHas
CBSI3b U NMOJUMNENTU b, [I[puMeHeHrne aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

Beaxu. IlepBuynas, BTopuyHasi, TPETUYHAS CTPYKTYpPhI OENKOB. XUMHYECKUE
CBOMCTBa O€JIKOB: TOpEHUE, JEHATypalusi, TUIPOJU3, LBETHbIE PEaKLHUH.

buonornueckue GpyHKIUU OEIKOB.
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Ioanmepsl. benku u monucaxapunbl kak Ouononumepsl. [lomumepsr -
BAXKHEIIIIEE ChIPbE JIJIsl TOTYyUYEHHS] CTPOUTEIIbHBIX MAaTEpUAIIOB.

Ilnacrmacesl.  IloydeHue mOAMMEpPOB peakUUENd MOJIMMEPU3ALMU U
MOJUKOHJEHCAIMK.  TepMOIUIaCTUYHBIE UM TEPMOPEAKTHUBHBIE  IIACTMACCHI.
[IpencraBuTeny mIaACTMacc U UX IPUMEHEHHUE B CTPOUTEIBCTBE.

Bosoxkna, wux wkiuaccupuxkanus. Ilomyuenne BoJiokoH. OThenbHBIE
MPEACTABUTENIN XUMUYECKUX BOJIOKOH.

CuHTeTHYeCKHE KAYYyKH U UX HCIOJb30BAHUE B CTPOUTEIIbCTBE.

Jemoncmpayuu

B3aumoneiicTBe aMmmMHuaka U aHWINHA C COJITHOM KHcioTou. Peaknusa anmimnHa
c OpOMHO BOJIOM.

Jloka3aTenbCTBO  HaMW4Ms  (PYHKIMOHAIBHBIX TPynNn B pacTBOpax
aMHUHOKUCJIOT.

[IBeTHBIE peakuu OEIKOB.

I'openne nTuubero nepa v MEPCTAHON HUTH.

Jlabopamophuie 3anamus

Nel2. CpolicTBa O€KOB.

Nel3. Pacno3HaBaHue MacTMACC U BOJIOKOH.

Nel4. Pemenwe  SKCHEpUMEHTAIBHBIX  3ajad  Ha  HUJCHTH(UKAIUIO
OPraHUYECKUX COCAUHCHUH.

Konumponwvnas paooma Ne 9

«A3oTcoepKaIe OpraHnuecKue BeIeCTBaY.

Ilpoghunvuvie u npogeccuonanvno 3nauumvie 3I1EMEHmMbl COOEPHCAHUA.
AMMHOKaNpoHOBasi KucyioTa. KanpoH kak mpeAcTaBUTENb MOJWAMHUAHBIX BOJIOKOH.
Hcnonb3oBaHue Truaposiv3a OCJIKOB B MPOMBIIUICHHOCTH. [lOJMBUHUIXIOPU,
noymrerpadpropatuneH  (tednon).  DeHoTOPOpPMATBIACTUIHBIE  TJIACTMACCHI.
Hennynoun. [TpombliieHHOE TPOU3BOACTBO XUMUYECKUX BOJIOKOH.

Tembl pedpepaToB (10KI2T0B), HHAMBUIYAJIbHBIX NMPOEKTOB

- BuoTrexHonorust ¥ reHHas uHxeHepusi — texnonorun XXI Beka.

- HanoTexHOJIOTHS KaK MPUOPUTETHOE HATIPABIICHUE PA3BUTHS HAYKU
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npou3sBoacTBa B Poccniickon denepanun.

- CoBpeMeHHbBIE METO/IbI 00€33apa’kKiBaHUs BObI.

- AIIITOTpONHS METAJLIOB.

- Xuznp u nesrenvHocts . 1. Menaeneena.

- «[lepnonnueckoMy 3akoHy Oy/ylllee HE TPO3UT Pa3pPYyIICHUEM. . .)»

- Cunre3 114-ro snemenTa — TpuyMd pOCCUNCKUX (PU3UKOB-SICPITUKOB.

- M30Tomsl Bogopoaa.

- cnonb30BaHKEe paIMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LETIAX.

- PeHTreHOBCKOE U3IIy4eHHE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEIULIMHE.

- [Ima3zma — 4eTBepTOE COCTOSIHUE BEILIECTBA.

- AMopdHBIe BeliecTBa B IPUPOJIE, TEXHUKE, OBITY.

- OxpaHa oOkpyxawmel cpeapl OT XHUMHUYECKOTO  3arps3HCHUA.
KonruecTBeHHbIE XapaKTEPUCTUKH 3arPSI3HEHUS OKPYKAIOIIEH CPEJIbI.

- [Ipumenenue TBepaOTo M ra3oodpasHoro okcua yriepozaa (1V).

- 3ammTa 030HOBOTO IKpaHa OT XUMUYECKOTO 3arpsi3HEHHUS.

- 'pybonucniepcHbie cUCTEMBI, UX KIacCU(pUKAIIMS U UCTIOIb30BAHHE B

PO ECCHOHATIBHOM IESITEIIbHOCTH.

- KocmeTrnueckue remu.

- [IpuMeHeHne CycneH3uid U SMyJIbCUM B CTPOUTENILCTBE.

- MuHepaJbl ¥ TOPHBIE MOPOJIbI KAK OCHOBA JINTOC(HEPHI.

- PactBOpBI BOKpYT Hac. TUIbl pacTBOPOB.

- Bona kak peareHT u cpena uisi XMMUYECKOTo Mpoliecca.

- JKusnb u nesrensHOoCcTh C. AppeHuyca.

- Bkitag 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHUE TEOPUU IIEKTPOIUTUUECKOM

JTUCCOLIMAINH.

- YcTpaHeHue xKEeCTKOCTH BOJIbl Ha MPOMBIIUICHHBIX MPEAIPUSTUSIX.

- CepHast KUCJI0Ta — «XJIeO XUMHYECKOU MPOMBIIIIIICHHOCTIY.

- Hcnonb3oBaHWEe MUHEPAIBHBIX KUCIOT Ha TMPEANPUSATUAX Pa3IUYHOIO
podus.

- OKCI/II[BI H COJIK KaK CTPOUTCIIbHBIC MaTCpUAJIbI.
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- Ucropus rurca.

- [ToBapeHHas COJIb KaK XUMHYECKOE ChIPHE.

- MHoroaukuii KapOoHaT KaJbLUs: B IPUPOJIC, B MPOMBIIIIICHHOCTH, B OBITY.

- Peakiiuu ropeHust Ha MPOU3BOJACTBE U B OBITY.

- BuprtyanbHoe MOAETUPOBAHME XUMHUYECKUX MPOIIECCOB.

- DJIEKTPOJIN3 PACTBOPOB AJIEKTPOJIUTOB.

- DJIEKTPOJIN3 PACILIIABOB JICKTPOJIUTOB.

- [IpakTrueckoe MIPUMEHCHUE AJIIEKTPOJIN3A: paduHUpoBaHuUe,
rajbBaHOIUIACTUKA, TAJIbBAHOCTETUSL.

- McTopus nostyuyeHus ¥ Mpor3BOICTBA aTFOMUHUSL.

- DICKTPOMTHYECKOE TTOTyUYCHHE U paUHUPOBAHUE MEIH.

- Kuznp u pesrenbHocTh I'. [[PBU.

- Ponp MeTalyioB B HMCTOPUM 4YEIOBEUECKOW UMBUIM3aLMHU. lcTtopus
OTE€YECTBEHHOM  4epHOM  MeTauryprur. COBpEMEHHOE  METaUIypruueckoe
MPOM3BOJICTBO.

- McTopus oTedecTBEHHOM 1IBETHOM METALTypruu. Pojib METalIOB M CILJIABOB B

HAaY4YHO- TEXHHYECKOM IPOrpecce.

- Koppo3sust MmeTanioB u criocoObl 3alIUTHl OT KOPPO3UH.

- HepTHBIC MM OJ1arOpOIHBIC Ta3bl.

- Poxxparoniye coiam — rajioreHsl.

- McTopus mBEaCKON CIIMYKMU.

- cTopusi BOBHUKHOBEHHUS U PA3BUTHSI OPTaHUUECKON XUMUMU.

- ’Kusnb u nesrensHOCTh A. M. ByTneposa.

- Butanusm u ero kpax.

- Posb OTEYECTBEHHBIX YUYEHBIX B CTAHOBJIICHHMM M Pa3BUTHUM MHUPOBOU
OPraHUYECKON XUMUHU.

- CoBpeMeHHbBIC PEACTABICHUS O TEOPUU XUMUUYECKOTO CTPOCHMUSI.

- DKOJIOTUYECKHE aCIIeKThI UCTIOJIb30BaHUA YTIJIEBOIOPOIHOTO ChIPbSI.

-  OKOHOMHYECKHE AaCIeKThl MEXIYHapOAHOTO  COTPYJHHUYECTBA MO

HCIIOJIBb30BAHUIO YIJIIEBOAOPOJHOI'O ChIPbA.
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- Uctopust OTKpBITHS U pa3pabOTKU Ta30BhIX U HEPTSIHBIX MECTOPOKICHUM B

Poccuiickon @enepanum.

- XUMHS YTIIEBOJIOPOHOTO ChIPhs U MOS Oyy1ias npodgeccusi.

- YI1eBo10pOJHOE TOIUIMBO, €T0 BUIbI M HA3HAYEHUE.

- CUHTETHYECKHE KayUyKH: UCTOPHS, MHOTOOOpa3ue U MepCreKTUBBI.

- Pe3nHOTEXHHYECKOE MPOU3BOJCTBO M €ro poJib B HAYYHO-TEXHUYECKOM
nporpecce.

- CBapoyHOE MPOU3BOJICTBO U POJIb XUMHH YTIJIEBOJOPOIOB B HEM.

- Hedtp wm ee TpaHCHOPTHPOBKA KaK OCHOBA B3aMMOBBITOJHOTO
MEKIyHApPOIHOTO COTPYAHUYECTBA.

- CTpOI/ITCJII)HBIG OTACIOYHBIC MATCPHUAJIbI 1 UX BJIIMSAHHUC HA 3JOPOBLC.

6. TEMATUYECKOE IIJIAHUPOBAHUE
TEXHUYECKUU TTPO®WIIb [TPOPECCHUOHAJIBHOI'O
OBPA3OBAHUA
[Ipu peanuszanuu coaepkanusi 0011e00pa30BaTEIbHON YUEOHOU AUCIMIUIMHBI
«EcrectBo3nanue/Xumus» B npenenax ocBoeHus: OIIOIT CIIO Ha 6a3e 0OCHOBHOTO
oOiiero oOpa3oBaHus ¢ mojiydeHueM cpeaHero oOmiero ooOpaszoBanusi (IITICC3)

MaKcUMasibHas yuyeOHasi Harpy3ka 00y4Jaromuxcsi COCTaBJIseT:

Bun yueOHoii padoTnl O0bem B yacax

O0beM 00pa3oBaTeILHOM MPOrpaMMbl 158

B TOM 4YHCJI€C:

TEOPETUYECKOE 00YUCHHE 92
MPAKTHYECKUE 3aHATH 40
nabopaTopHbIe 3aHATUS 24
WHIMBHTYaJIbHBIC IPOSKTHI 2

y‘{€6HBIM IJIaHOM

caMmocCTosITebHas paboTa
HE TIPEAyCMOTPEHBI

IIpome:xxyTounas arrecTanusi B (popMe IK3aMeHA
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7.TEMATHYECKHWH IJVIAH YYEBHOM JJUCHUTIJIUHBI
«ECTECTBO3HAHUE/XUMMUSA»

Bux yuebHoii paborbr Pacnpenesenue TPY0MKOCTH pa3jieia (B
Bcero 4acos 4yacax) 1o BUAaM y4e0Hoii paéoTsl

IAyAUTOPHBIE 3aHSITHSL. Ha pasaen Ipaktuyeckue [laGopaTopHbie
Conepxxanue 00yueHUs plesun 3aHATHS BaHATHS
Beenenne 2 2 - -
Pazmen 1. O0urasi u HeopraHuveckasi 90 50 28
XUMHS 12
1.1. OCHOBHBIE IOHSTHUS U 3aKOHBI 11 5 6
1.2. [lepuoauueckuii 3akoH 1 10 5 4
[Mepuoanueckas cHCTEMa XUMUYECKUX 1
snemenToB [[.V1.MenneneeBauctpoeHue
aToMa
1.3. CTpoeHne BeliecTBa 9 6 2 1
1.4. Bona. PacTBOpEI. DnekTpomuTHIECKas 8 4 2 2
T CCOLMALIMST
1.5. Knnaccudukanms HeopraHMuecKux 12 10 - 2
COCZIMHEHMIA M UX CBOHCTBA
1.6. Xumuueckue peakiinu 17 7 8 2
1.7. MeTanisl 1 HEMETaJlIbl 23 13 6 4
Paznen 2. Oprannyeckasi XuMust 64 40 12 12
2.1. OCHOBHBIE TIOHSATHUS OPTaHIYECKOM 8 6 2
XMMUHU U TEOPHS CTPOCHHUS OPraHMIECKUX -
COEIMHEHHI
2.2. YTIeBoJOpObl U UX TIPUPOTHBIE 22 14 4 4
MCTOUYHUKHI
2.3. Kucnopopacoaepikaiiiue opraHu4ecKue 19 11 6 2
COCIMHEHHS
2.4. AzoTcozepiKalue opraHu4ecKue 15 9 - 6
coeauneHyst. [lonumepsr

156 92 40
HToro 24
BueayauTopHasi caMmocToOsAITeTbHAS
padoTa: MoAroTOBKA BBICTYIJICHUH 1O
3aJaHHBIM TeMaM, JTOKJIal0B, pedepaTos., 2 i )
pcce, MHIUBHTYyaTbHOTO IPOEKTa C
MCTIOJIb30BaHHEM HH()OPMAIMOHHBIX
TEXHOJIOTUH U Ap.
IMpomexyTouHasi aTTecTanus B (popme IK3aMeHa
Bcero 158
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8. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOI
AEATEJBHOCTU CTYAEHTOB

Copaeprxanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/IOB /€fITeJIbHOCTH CTY/eHTOB (HA YpPOBHe
YueOHbIX elCTBHIA)

Baxxneiimue XHMHYECKHE
MOHATHSA

YMeHue JaBaTh OMPEIEICHUE U OTICPUPOBATH CICAYIOIUMI XUMHUYSCKUMU

MOHATHSIMU:  BEIIECTBO, XWUMHUYCCKHA OJIEMEHT, aToM, MOJIEKYIIa,
OTHOCUTEIIbHBIC aTOMHAasi W MOJICKYJSIpHAS MAcCChl, HOH, AJJIOTPOIHS,
M30TOIbI, XMMHUYECKas CBS3b, AJICKTPOOTPUIIATESIHLHOCTh, BaJICHTHOCTD,
CTCTICHb OKUCJICHHS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 00beM
ra3o00pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJISIPHOTO M HEMOJEKYISIPHOTO
CTPOCHHMSI, PACTBOPHI, AJICKTPOJIUT M HEDJICKTPOIHT, DICKTPOIUTHUSCKAS
JUCCOIMAIIMS,  OKUCIIUTEIb U BOCCTAHOBHUTECIb,  OKUCJIICHUE H
BoccTaHoBieHHE, JhdekT, 3PdeKkT peaknuw, CKOPOCTh XHUMHYCCKOU
peakiuy, KaTajau3, XUMHYeCKOe pPaBHOBECHE, YIJICPOJHBIH CKeler,
(byHKIIMOHATBHAS IPYIINA, U30MEPUs, TOMOJIOTHSL.

OcHOBHbBIE 3aKOHBI XHMHHU

DopMyIHpPOBaHUE 3aKOHOB COXPAHEHHs] MacChl BEIECTB M IIOCTOSIHCTBA
COCTaBa BEILIECTB.

YcranoBka HpH‘IHHHO-CHCI{CTBCHHOﬁ CBA3U MCKAY COACPKAHUCM ITHUX
3aKOHOB M HANMCaHHEM XHUMHUYECKHX (OpPMYyNl W ypaBHEHUH. YCTaHOBKa
SBOITIOIMOHHON CYIITHOCTH MEHJIEIIEEBCKON U COBPEMEHHON (DOPMYIHPOBOK
nepuoanueckoro 3akona /1. 1. Meneneesa.

OObsacHeHne (PU3NIECKOTO CMBICIIA CUMBOJHUKHU TEPHUOJUICSCKON TaOIUIIBI
xummaeckux snemenToB /. . MenaeneeBa (HOMEpOB dJ€MEHTa, IepHOa,
IPYNINbI) U YCTAaHOBKA MPUYUHHO-CJIEICTBEHHON CBSI3M MEXIY CTPOCHHEM
aToMa M 3aKOHOMEPHOCTSIMHM HW3MEHEHHUs CBOWCTB 3JIEMEHTOB U
00pa30BaHHBIX MU BEILECTB B IEPHOAAX U rPyMIIaX.

XapaKTepI/ICTI/IKa JJIEMEHTOB MAJIBIX M OOJIBIINX NnepruooB IO HX
nonoxenuto B I[lepuonnueckoit cucreme /1. U. Meneneesa.

OcHOBHbBIE TEOpUH XUMHHU

YcraHOBKA 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX BEILIECTB OT CTPOCHUS
aATOMOB 00Pa3yIONIMX UX XUMUYECKUX DIIEMEHTOB.

XapakTepucTUKa  BAXKHEMIIMX  TUIOB  XUMHUYECKHUX  CBS3ed W
OTHOCUTEIBHOCTH 3TOU THUIIOJIOTHUHU.

OOBbscHEHNE 3aBUCUMOCTH CBOWCTB BEIECTB OT UX COCTaBa M CTPOCHUS
KPUCTAJUIMUYECKUX PEIIETOK.

@OpMyIHpPOBKA OCHOBHBIX IOJIOKEHUM TEOPUHU DIEKTPOJIUTHUYECKON
JUCCOIMAIMN U XapAaKTEPUCTUKA B CBETE ATOM TEOPUH CBOICTB OCHOBHBIX
KJIaCCOB HEOPraHUYECKUX COETUHEHHUI.

@opMyJIUPOBKA OCHOBHBIX MOJOKEHUH TEOPUM XHUMHUYECKOIO CTPOEHUSA
OpraHUYECKUX COCOMHEHUN M XapaKTEepUCTHKAa B CBETE€ 3TOM Teopuu
CBOWCTB OCHOBHBIX KJIaCCOB OPTaHUYECKUX COEJIMHEHUI.

Ba:xneiinme BenmecTsan
MaTepHaJibl

XapakTepucTHKa COCTaBa, CTPOSHUS, CBOWCTB, MOyUYECHUSI U MPUMEHEHUS
BaxHelimmx wetamoB (IA w Il A Tpymnm, amoMuHus, xenesa.
XapakTepucTHKa COCTaBa, CTPOEHUS, CBOMCTB, MOJYUYEHUS U MPUMEHEHHS
BOXHEUIINX HEMETAJJIOB M HMX COEJAUMHEHHWH. XapaKTepHCTHKa COCTaBa,
CTPOCHHUS, CBOMCTB, NOJYYEHUS M NPUMEHEHUS BaXKHEUIIMX KIIACCOB
YTIIEBOJOPOIOB (AIKAHOB, AJKCHOB, ATKMHOB,) M MX Han0oJiee 3HAYNMBIX B
HapOJHOXO3SIMCTBEHHOM IUTaHE IIpPE/ICTaBUTENEH.

AHanornyHas XapakTepUCTHKA BAKHEUIIMX MPEACTaBUTEICH  APYruX
KJIaCCOB OPraHMYECKUX COCOUHEHUH: METaHOJa W HTaHOJA, CIOXKHBIX
3(QUpoOB, JKUPOB, alpAeruaoB ((GopMalbACTUAOB |  aleTadbACrHaa),
KapOOHOBBIX KHCJIOT (YKCYCHOH KHCIOTHI, MOHOCaxapuaoB (TIIFOKO3bI),
JcaxapuJioB (caxapo3bl), TMOJUCAXapuJoB (Kpaxmala W [EJUTIOJ036I),
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aHWJIMHA, aMHHOKUCIIOT, 66J’IKOB, HCKYCCTBCHHBIX U CHHTCTHYCCKHUX
BOJIOKOH, Kay4yKOB, IlIaCTMacc.

XNMHYECKUH A3LIKH
CHMBOJIHKA

Ucnonb3oBanne B y4ueOHOW ¥ TOpodecCHOHATBHOH  JesITeTbHOCTH
XMUMUYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3BaHue u3y4eHHBIX BELIECTB IO TPUBUAIBHOM WM MEXIyHApOIHOU
HOMEHKJIaType M OTpPak€HHE COCTaBa AITHX COEAWHEHUH C IOMOIIBIO
XUMUYeCKUX (popmy.

OtparkeHrEe XMMUYECKUX MPOLIECCOB C MOMOILIBI0 YPAaBHEHUH XMMUYECKUX
peaKuuid.

XuMHYeCKHE peaKkunu

OObsacHeHHEe CYOIHOCTH XHMHYECKHMX mpomeccoB. Kmaccudumkanus
XMMUYECKUX PEakIMid IO pPa3IUYHBIM [pPU3HAKaM: YHUCIYy U COCTaBY
MPOAYKTOB M peareHToB, TemIoBoMy O3(dQekTy, HampaBieHuio, ¢hase,
HAIMYMIO KaTaln3aTopa, M3MEHEHHWIO CTENEeHEH OKHCICHUS 3JEMEHTOB,
00pa3yromux BemecTBa.

VYcraHoBKa NPU3HAKOB OOLIET0 M Pa3IMYHOIO B THUIOJIOTMH PEAKIMH IS
HEOPraHWYECKON U OPraHNYECKON XUMHUH.

Knaccudukanus BemecTB M HPOLECCOB C TOYKU 3PEHHUS OKHUCICHHUS-
BoccTaHOBIEHUs. COCTaBICHUE YPaBHEHUM peakUuil C MOMOIIbIO METONa
3JICKTPOHHOTO OajlaHca.

OOmbsicHeHHEe 3aBUCHMOCTH CKOPOCTH XUMHYECKOH PEakUuH M TOJO0KEHUS
XMMUYECKOT0 PABHOBECHS OT Pa3INYHbIX (aKTOPOB.

XuMHUYeCKUI IKCIIEPUMEHT

Brimonnenne XUMHYECKOTO OKCIICpUMEHTAa B IIOJIJHOM COOTBETCTBHU C
MpaBUJIaMu 0€30TIaCHOCTH.

HaGmionenune, ¢ukcamys ¥ ONHCAaHWE pPE3yJIbTATOB IPOBEIAECHHOTO
9KCIIEpPUMEHTA.

Xumnueckasi ungopmanus

[IpoBeneHre C€aMOCTOSTEIBHOTO TOWUCKA XUMHYECKOH WHGOpMaUU C
HCTOJIb30BaHUEM Pa3MYHBIX UCTOUYHHKOB (HAYYHO-TIOMYJISIPHBIX H3JaHHH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa).

Hcnonb30BaHre KOMIBIOTEPHBIX TEXHOJOTHH i 00pabOTKU U mepenadu
XUMHYECKOH HHOpMAIIMHY U €€ TIPE/ICTABICHHS B PA3TUUHBIX OpMax.

PacueThbl 10 XUMHYECKUM

dopmyaam
U YpaBHEHUSIM

YcraHOBKA 3aBUCUMOCTH MEXIY KAUECTBEHHOM M KOJMYECTBEHHOU
CTOPOHAMHU XUMHYECKHX OOBEKTOB M MPOLIECCOB.
Permienue pacueTHbIX 32,124 10 XUMUYECKUM (POPMYIIaM U ypaBHEHUSIM.

IIpoduianHoe n
npogecCHOHAIBHO
3HAYUMOE coiep:KaHHue

OOBsicHEeHnEe XUMHUECKHX SIBICHUH, MPOUCXOJISAIINX B TIPUPOJIE, OBITY U Ha
MIPOU3BOICTBE.

Onpenenenne BO3MOXKHOCTEN NPOTEKaHMS XUMHUYECKHUX MpEBpallleHuil B
Pa3TNYHBIX YCIOBHSAX.

CoOnroneHre  mpaBWJ  3KOJOTMYECKH TIPaMOTHOIO  IIOBEJCHHUS B
OKpY>Karolled cpere.

OneHka BIUSHUS XUMHYECKOTO 3arps3HEHMs OKpY’Kalolledl cpeasl Ha
OpTraHHU3M YeJIOBEKA U APYTHUE )KUBBIE OPTaHU3MBI.

CoOroienne npaBui1 6€30MacHOTO 00PAIIEHHUS ¢ TOPIOYUMH U TOKCHYHBIMH
BEIIeCTBaMH, JIAOOPATOPHBIM 000pPYIOBAHUEM.

ITogroToBka pacTBOPOB 3aJaHHONM KOHIICHTpamuu B OBITYy HW Ha
IIPOU3BOACTBE.

Kputnueckas omeHka JDOCTOBEPHOCTH  XHMHYECKOW  WH(pOpMAaIuy,
MTOCTYMHArOIIEH N3 Pa3HBIX HCTOYHUKOB.
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9. YYEBHO-METOJUYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JUCHUIIVINHBI
«ECTECTBO3HAHUME/XUMMUS»

Onucanue MarTepuaIbLHO-TEXHHYECKON  0a3bl, HeoOXoaAMMON  1JIM
OCYIIECCTBJICHUSA Oﬁpa3OBaTeJ'IbHOI‘O nmponoecca
o OcCHAaILEHHOCTD CHelHaIbHBIX
Ne HaumenoBanue crnenuaiabHBIX IIOMEIIEHUI U N N
" o MMOMEIIEHU I u MOMEIIEHU I JUISt
n/n TTOMEIICHUH 71T CAMOCTOSATEIIFHOM PabOTHI o
CaMOCTOSITETILHOM paboThI
KabuHeT ecTecTBO3HAHUS; ayAUTOpUS U 1. Jlocka yueGnas
IpynnoBbIX W HWHAWBHUIYAJIbHBIX KOHcyHLTaHHﬁ, 2. PaGouee MmecTo npenojaBaTeis
TEKYILIEro KOHTPOJI 1 HpOMC)KYTOqHOﬁ aTTeCTalum. 3. KommyiekT yqe6H0f/'I MeoOenu Ha 25 del.
4. Harnsgaaele mocoous
414000,ActpaxaHckas o0nacte, T. AcTpaxaHb, 5. ITnakarsl TEeMaTHUECKHE
Ha6epe>i<Haﬂ 1 MaH,l 17, Kopmmyc Ne 1; »stax 3, 6. MOOUWIILHBINI SKpaH Ha IITaTUBE
nomerenne Ne35 Lumien Master View 203x203 cm
7.MoOWIBHBIN MYITbTUMEUAHBIHA
1 npoekrtop Panasonic PT-LC56E-000145

8.1Ikad BBHITSHKHONW XUMHUYECKHN
JIEMOHCTPALIMOHHBIH

9. Crenanl

10.ITpuGopsl, HabOpsI IOCY B,
JTa00PaTOPHBIX TPHHAIICKHOCTEH JIIS
XMMHYECKOTO IKCIIEPUMEHTa, HAOOPBHI
PEaKTHUBOB.

10. PEKOMEHAYEMAS JIMTEPATYPA

Jist cTy1eHToB

INa6puensa O. C., OctpoymoB W. I'. Xumus 115 mpodeccuii u

CHEIMATFHOCTEN TEXHUYECKOTO MPOQHIIS: yUeOHUK IS CTY. YUPEKACHUN CPe.
npod. oopazoBanus. — M.: M3natensckuii neHTp «Akagemus», 2016. — 272 c.

http://www.iprbookshop.ru (OnexTpoHHO-0HMOIMOTEUHBIC CHCTEMBI)
http://www.iprbookshop.ru/60767.html (Xumus B cTpouTenbcTBe)
http://www.iprbookshop.ru/66393.html(O61ast u HeopraHuyecKast XUMHS)
http://www.iprbookshop.ru/71462.html(JlaGopaTopHbIii pakTHKYM 1O OOIIeH
Y HEOPTaHUYECKOM XUMUU )
http://www.iprbookshop.ru/64399.html(Anroput™m pemieHus 3amad M0 XUMHH.
[TpakTukKyM.)

s npenogaBareJiei
1. O6 obpazoBanuu B Poccuiickoit @eaepannu: deaep. 3akox ot 29.12. 2012
Ne 273-®3 (B pen. Penepanbubix 3ak0HOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 No
120-@3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
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http://www.iprbookshop.ru/
http://www.iprbookshop.ru/60767.html
http://www.iprbookshop.ru/66393.html
http://www.iprbookshop.ru/71462.html
http://www.iprbookshop.ru/64399.html

@3, 01 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Neo 135-@3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMH
denepanbHbIM 3aKOHOM 0T 04.06.2014 Ne 145-D3, B pea. ot 03.07.2016, ¢ uzm. ot

19.12.2016.)

2. [Ipukaz MunucrepcTBa oopazoBanus 1 Hayku PO ot 31 gexadps 2015 . N
1578 "O BHeceHuu n3MeHeHu B defiepalibHbIN TOCY1apCTBEHHBINH 00pa30BaTeIbHbIN
CTaHJapT CPEIHET0 00IIero oOpa3oBaHus, yTBEPKICHHBIN Mpruka3zoM MuHucTepcTBa
oOpazoBanus u Hayku Poccuiickoit @enepannu ot 17 mas 2012 r. N413"

3. [IpumepHast ocHOBHasi 00pa3oBaTeIbHas MporpaMmma CpeHEro 001Iero
oOpa3oBaHus, 0100peHHAs pemeHneM (heneparbHOT0 Y4eOHO-METOAMIECKOTO
o0BbenuHeHus o 0b1eMy 006pazoBaHuio (MpoTokoa oT 28 uroHs 2016 r. Ne 2/16-3).

11. OCOBEHHOCTH OPTAHMU3AIIUU OBYUYEHUS 110 YYEBFHON
JANCHUIIVIMHE JJI1 UHBAJIM0OB U JINI C OTPAHUNYEHHBIMHA
BO3MOXHOCTAMMU 3/10POBbs

Jlns  oOyyarommxcss W3 4YWCIa WHBAJIMAOB W JIMI C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMHA 37I0pOBbSi Ha OCHOBaHHUS IMHCHBMEHHOTO 3asBJICHHS ydeOHas
nucuuiuinHa  «EcTecTBo3HaHue/ XuMHUs» peanu3yercs C Y4eTOM OCOOCHHOCTEH

NICUXO(PHU3NYCCKOTO Pa3BUTHSA,
3JI0POBBSI.

HWHAWBUAYAJIbHBIX BO3MOXHOCTEM M COCTOSIHHS

Pe3yabTaThl 00yueHust

Kpurepum onenkun

MeToabl OLIEHKH

B pe3yJbrare OCBOCHHUS
JMUCHUIUIMHBL  OO0YYAIONIUIiCS  JTOJDKEH
3HATbD!

aKTyaJbHBIA TPOPECCHOHANBHBIA |
COIMANBHBIA  KOHTEKCT, B  KOTOPOM
NPUXOAUTCS pabOTATh U KHUTh; OCHOBHBIC
HUCTOYHUKU MH(POPMALIUU U PECYPChI IS
pemeHuss 3amad W mnpobieM B
po(h)eCCHOHAIBHOM H/WJIM COLUAIBHOM
KOHTEKCTE;

QIITOPUTMBI  BBIMTOJIHEHUS paboT B
poheCCHOHATBHOMN u CMEXKHBIX
00JIacTsX; METOBI paboTsl B
npo(eCCHOHANTBLHON M CMEXHBIX cepax;
CTPYKTYpYy IUIaHa I PEIICHUs 3a/1ad;
MOPSITIOK OIIEHKH PE3YJIbTATOB PENICHUS
3a7a4 podecCHoHATEHON e TeTbHOCTH

HOMEHKJIaTypa  HMH(OPMAIHOHHBIX
HUCTOYHUKOB MIPUMEHSIEMBbIX B
npohecCHOHANBHON JIESITEIIbHOCTH;
TIPHEMBI CTPYKTYPHUPOBAHHS
unpopmair;  Gopmar  odopmiIcHHUS
pe3yabTaTOB TIOUCKA WHGOPMAITIH

coJiep>KaHue aKTyaJbHON
HOPMATUBHO-TIPABOBOM  JIOKYMEHTAI[UH;
COBpeMeHHast Hay4yHas u
npodeccuoHaIbHAS TEPMHUHOJIOTHS;
BO3MOJKHBIC TPACKTOPHH

Onenka «OTIMYHO» OTBETH Ha
MOCTABJIICHHBIE  BOIIPOCHI  M3JIAraroTCs
JIOTUYHO, IIOCIEIOBATEeIbHO U HE

TpeOyIOT JOTONHUTENBHBIX TOSCHEHHH.
IlonHo  packpbIBatoTCSl ~ NMPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXIY SBICHUAMU
u coObITusIMH. JlenmatroTcss 000CHOBaHHBIC
BEIBOJIBL.

Onenka «Xopomio» OTBETH Ha
[IOCTaBJICHHBIE BOIPOCHl  U3JAraroTCs
CHUCTEMAaTHU3UPOBAHO u
MoCJIeI0BaTeIbHO. MaTeprall u3J1aracTcs
YBEPEHHO. PackpbITh MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXIY SBICHUAMU
u COOBITHSIMH. JemMoHCTpUpYeTCs
YMEHUE  aHaJU3UpOBaTh  MaTepual,
OIHAKO HE BCE  BBIBOABI  HOCST
apryMEHTUPOBAHHBIA W JOKa3aTeJIbHBIN
XapaKTep..

Ouenka «Y IOBIETBOPUTEIHHOY
JIOITYCKAIOTCs HapylLIeHUs B
MIOCIIeTOBATEIHFHOCTH M3II0KECHUS.
Henmonno packpblBalOTCST  MPUYMHHO-
CJIEICTBEHHBIE CBSI3U MEXIY SBICHUIMU
u  coOBITHAMH.  J[eMOHCTpHUPYIOTCS
IMOBEPXHOCTHBIC 3HAHUS BOIpPOCA, C
TPYJIOM PELIAIOTCA KOHKPETHBIE 3aJauu.
MMeroTcst 3aTpyTHEHUS C BHIBOJIAMH. .

OLIEHKa
IEITEILHOCTH

obydaromuxcs Tpu

BBITIOJIHEHUU
3aIuTe
pe3yiIbTaToOB

u

MPaKTHYECKHUX,
nabopaTopHBIX

3aHSATHUH,
BBITTOJTHEHUH
JIOMAaITHUX
ormpoca,
pPe3ynbTaTOB

pabor,

BHEAYIUTOPHOU

CaMOCTOSITEIh
paboThl

HOM

oOyJaromuxcs,

KOHTPOJIBHBIX
U Jpyrux
TEKYILEro
KOHTPOIISL.

pabot
BUJIOB
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npo¢heCCHOHATBEHOTO pasBUTHS u
caMoo0pa3zoBaHUS

[ICUXOJIOTMYECKHE OCHOBBI
JIEATENLHOCTH KOJIIEKTUBA,
IICUXOJIOTHUECKHE 0COOEHHOCTH
JIAYHOCTH; OCHOBEI IIPOEKTHOM
JIEATENLHOCTH

0COOEHHOCTH COIIMATILHOTO U
KYJILTYPHOTO KOHTEKCTA; [paBHIIa

oopMIICHUST JOKYMEHTOB U TIOCTPOCHHUS
YCTHBIX COOOIIEHUI.

IPaMOTHO HW3JIaraTh CBOM MBICIU U
0oQopMIIITH JIOKYMEHTBI o
npodeccuoHaNbHON TEMaTHKE Ha
TOCYJAPCTBCHHOM  SI3BIKE,  TPOSBITH
TOJICPAHTHOCTH B paboueM KOJIJICKTHUBE

COBpEMEHHbBIE CpencTBa u
ycTpoiicTBa MHGOPMATH3AINY; TIOPSIOK

Ouenka  «HeynoBneTBOPUTEIBLHO
Marepuan u3araercs
HEMNOCIIEI0BATEIEHO,  COMBYHMBO,  HE
NPEACTABISICT OMPEJCICHHON CHCTEMBI
3HAHWMI 110 JMCIUITIIIHE. He
PACKPBIBAIOTCS IPUYUHHO-CIICACTBCHHBIC

CBsA3U MCKAY ABJIICHUSAMU U COOBITHSMU.

He nmpoBomutcs ananms3. BwiBoabl
OTCYTCTBYIOT. OtBeTsl Ha
JOTIOJTHUTENILHBIE BOTIPOCHI
OTCYTCTBYIOT.

UX TPUMEHEHHS H  IPOrpaMMHOE
obecrieyeHne B IpoQecCHOHATBEHON
JeSITeTbHOCTH
B pe3yabTaTe OCBOEHHUS OILICHKA
JUCHUITIINHBI O6y‘-IaIOIlII/II‘/'IC$I JOJIDKCH JACATCIIbHOCTHU
yMeThb: oOyvaromuxcst TmpH
pacrno3HaBaTh 3amaqy n/unm BBITIOJTHEHUU u
mpo0JieMy B MPOQPECCHOHAIBLHOM H/UIH 3aIUTe
COLMAILHOM KOHTEKCTE; aHaJM3MpOBATh pe3yIbTaTOB
3a7ady W/WIM 1poOJieMy U BBIICTATH €& MPaKTHIECKUX,
COCTaBHBIC YaCTH; ONPENENSATh ATaIbI 71a00paTOPHBIX
peUICHUA 3aJa4u,; BBISIBJISATD u 3aH$ITHI>'I,
3¢ ¢dexkTnBHO  UCKaTh  WHGOPMAIHIO, BEITIOJTHEHAN
HEOOXOMUMYIO JUIS pelIeHUs 3aJadu JOMaliHuX  pador,
W/WIM IPOOIIEMBI; ompoca,
COCTaBHUThH I1aH I[eﬁCTBHH; PE3YIbTATOB
OIIPEACITUTh HEOOXOTUMBIE PECYPCHI; BHEAyJUTOPHOM
BIIAJeTh AaKTYyaJbHBIMH METOJaMH CaMOCTOSITEIIbHOM
paboTel B mpoecCHOHAIBHOH U padoThI
CMEXHBIX chepax; peann3oBath o0ydarommxcs,
COCTaBJICHHBIN IUIaH; OLICHUBATh KOHTPOJIBHBIX PadoT
pe3yabTaTt u IIOCJICACTBUA CBOHUX u Apyrux BUI0OB
JMEeUCTBUM  (CaMOCTOATENFHO WM C TEKYILETO
HIOMOIIIBI0 HACTaBHHKA) KOHTPOJISL.
ONPENeNsATh 3aJa4d JUIS  TIOKCKa

HH(POPMAITUH; OTIPEIENIATEH HEOOXOANMBIE
HUCTOYHUKH HH(OpMALUK; TJIAHUPOBATH
npolecc  IOHMCKa;  CTPYKTYPHPOBAThH
MOJy9YaeMyl0 HH()OPMAIHIO; BBIIEIATH
Haubojiee  3HAYMMOE B  MEPEYHE
WH(OPMAIUH; OLICHUBATH MPAKTHYECCKYIO
3HAYMMOCTh  PE3YJIBTATOB  ITOMCKA;
0 OpMIIAThH PE3yJIbTAThI TOMCKA
OTIPEICIIATh AKTYaJIbHOCTh
HOPMATHBHO-IIPABOBON TOKYMEHTAIIMH B
podeCCHOHATEHOM JIeATeITLHOCTH;
NPUMEHSTh  COBPEMEHHYIO  HAy4YHYIO
npodheCCHOHATBHYIO TEPMHUHOJIOTHIO;
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OTIPENIeNIAT U BBICTPAauBaTh TPAEKTOPHU
npodeccnoHaIbHOTO pa3BUTHSA "
caM000pazoBaHUs

OpPTaHU30BBIBATh PabOTy KOJIICKTHUBA
M KOMaHJBI, B3aUMOJCHCTBOBATH C
KOJUIETaMH, PyKOBOZICTBOM, KIIHEHTAMH B
X07ie MPOeCcCHOHATLHON eI TeTLHOCTH

TpaMOTHO H3JaraTb CBOM MBICIH U
oopmATH JOKYMEHTBI o
npodeccuoHaNbHON TeMaTuKe Ha
TOCYJapCTBCHHOM  S3BIKE, IMPOSBIATH
TOJIEPAHTHOCTH B pab0UYeM KOJIICKTHBE

ONMCHIBATh ~ 3HAYUMOCTH  CBOEH
(cneyuansrnocmu)

MPUMEHSTH cpencTaa
MH(OOPMALMOHHBIX ~ TEXHOJIOTHH IS
pemieHnss MpOo(EeCcCHOHATBHBIX  3a1ad;
UCIIOJIb30BaTh COBpPEMEHHOE
MporpaMMHOE o0ecTIieueHIe

MOHUMATL OOIMH CMBICT YETKO
IMPOU3HCCCHHBIX BBICKA3bIBaHU M Ha
W3BECTHBIE TeMBI (TIpOoQecCHOHATBFHBIC U
OBITOBEIC), TOHUMATh TEKCTHI Ha 0a30BBIC
po(h)eCCHOHANBHBIC TEMbI, Y4aCTBOBATh
B JHMajorax Ha 3HAKOMbIe OOIMe U
npodeccnoHambHbIE  TEMBI;  CTPOHTH
NpOCThIe BBICKAa3bIBaHUsI O cebe H O
cBoei npodeccuoHaILHON
JeATeNLHOCTH; KPAaTKO OOOCHOBBIBATH U
OOBSICHUTh CBOM JACUCTBHS (TEKyIIHE U

TUTaHUpYEMBIE); nucaTth MIPOCTHIE
CBSI3HBIC COOOLICHHS Ha 3HAKOMBIC WM
MHTEPECYIOIHNE npodeccuoHaIbHbIC
TEMBI
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1. HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma  o6micoOpazoBaTelbHONM  y4eOHOM  AMCIUTIIMHBI
«DusnKay TpeaHa3HAYeHA Ui M3y4deHUs QUMK B MpodecCHOHATBHOM
oOpazoBarenpHoil  opranmszammu  Kommemx JKKX ATACY, peanusyromiero
00pa30BaTeNbHYI0 MPOrpaMMy CPEIHEro O0IIeTo 00pa30BaHus B MpeEesiax OCBOCHUS
OCHOBHOH mpodeccnoHanbHOl o0pazoBatenpHO mporpammbl CIIO (ITITKPC) nHa
0a3e OCHOBHOro o00mero oOpa3oBaHMs TpPH TOJATOTOBKE KBaTU(PHUIIMPOBAHHBIX
pabounx, cmykanmx mo npodeccun «Mactep 00IIECTPOUTENBHBIX PA0OT»

PabGouass mporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero
o0miero oOpa3oBaHusl, NPEABIBISIEMBIX K CTPYKTYPE, COACPKAHUIO M pe3yJibTaTaM
OCBOCHMsI yueOHOM nucHUIUIMHBI «Du3uka», U B COOTBETCTBUU ¢ PexomeHnanusMu
[0 OpPTraHM3ALMU TOIY4YEHUs CpeqHEero ooOuiero oOpa3oBaHus B Mpejesiax OCBOCHHUS
0o0pa30BaTeNbHBIX NPOrpaMM CpeIHEro NnpoecCUOHaIbHOrO0 00pa3oBaHUs Ha Oasze
OCHOBHOro o0miero oOpa3oBaHuss ¢ yduy€ToM TpeOoBaHUN  (eaepaabHbIX
rOCyJIapCTBEHHBIX 00pa30BATEIbHBIX CTAHJIAPTOB U IOJIydaeMoil mpodeccuu Hin
CHELIMAIBHOCTA ~ CpPEeIHEro  Ipo(ecCHOHaIbHOrO  oOpazoBaHus  (HCBMO
Hemapramenta MunoOpHayku Poccun ot 17.03.2015 Ne 06-259).

Copep:xaHue MpOrpaMMbl HAMPABJICHO Ha JOCTIKEHUE CIEAYIONUX IIETei:

- OCBOCHHE 3HaHWH 0 (PyHIAMEHTATBHBIX (PHU3NIECKUX 3aKOHAX U MPUHIIUIIAX,

JIeKAIUX B OCHOBE COBPEMEHHON (PM3MYECKOW KapTUHBI MUpaA; Haubolee
BaXXHBIX OTKPBITUSAX B 00NAcTH (PU3MKH, OKa3aBIIMX OIPEACTSIoONIee BIWSHUE HA
pa3BUTHE TEXHUKU U TEXHOJIOTUH; METOJIaX HAyYHOTO MMO3HAHUS TPUPOIBI;

- OBJIQJICHHE YMEHUSMU MTPOBOANTH HAOIOACHMSI, INIAHUPOBATH U BBITIOJHATH
OKCIIEPUMEHTHI, BBIIBUTATh THUTIOTE3bl U CTPOUTH MOJECIH, IPUMEHATH TOJTYyYCHHBIC
3HaHMS MO (PU3MKe 7151 OOBICHEHUS PA3HOOOPa3HBIX HU3HUECKUX SBICHHUM U CBOWCTB
BEUIECTB;  NPAKTUYECKHM  MCIOJb30BaTh  (PU3WYECKUE  3HAHUS;  OLICHUBATH
JIOCTOBEPHOCTh €CTECTBEHHO-HAY4YHOH HH(OpMAIINH;

- pa3BUTHE TO3HABATEIHHBIX MHTEPECOB, WHTCIICKTYAbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEW B mpolecce MPUOOPETEHUsT 3HAHMM W yYMEHHMHA 10 (U3HKE C
UCTIONIb30BAaHUEM  PA3IMYHBIX HCTOYHUKOB HWHGOpPMAlMM W  COBPEMEHHBIX
WHGOPMAITMOHHBIX TEXHOJIOTHIA;

- BOCTIUTaHUE yOEXKIACHHOCTH B BO3MOXXHOCTHU TO3HAHUS 3aKOHOB TMPUPOJIHI,
UCTIONIb30BaHUSl  JOCTMDKCHUH (U3MKM HAa 0Onaro pa3BUTHUA — YEIIOBEYECKOU
[UBWIN3AIMN; HEOOXOIWMOCTH COTPYJHHUYECTBA B TPOIECCE COBMECTHOTO
BBITIOJTHEHMSI 3a/1a4, YBaXUTEJIBHOTO OTHOIIGHHWS K MHEHHIO ONIOHEHTa TpHU
OOCYXKIeHUH TpoOJIeM €CTECTBEHHO-HAy4YHOI'O COJAEpXaHHs; TOTOBHOCTH K
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MOPAJIbHO-ITHYECKOW OIIEHKE WCIOJb30BAHUS HAYYHBIX JOCTIDKCHHA, YyBCTBa
OTBETCTBEHHOCTH 3a 3aLIUTY OKPY>KAIOIIEH Cpebl;

- HCMOJB30BaHHE MPUOOPETCHHBIX 3HAHUW M YMEHMH ISl PEIICHHUS
MPaKTUYECKUX  3a/7ad  TOBCEIHEBHOW JKM3HHU, obecreueHus O0e30macHOCTU
COOCTBEHHOM KU3HU, PAIMOHAIIBHOTO MIPUPOOTOIB30BAHMS U OXPAHBI OKPYXKAIOIIEH
Cpellbl U BO3MOKHOCTh NMPUMEHEHHUS 3HAHUU MPHU PEHICHUM 33]1ay, BOZHUKAIOIIUX B
nocyenyromnieit npodeccuoHaIbHOM EeITeTbHOCTH.

B mporpamMmy BKIIIOUEHO coOJep)KaHUE, HAlpaBICHHOE Ha (OPMUPOBAHUE Y
OOy4JaroIMXCcsi KOMITIETCHITNM, HEOOXOMMMBIX JJisi KadecTBeHHOTO ocBoeHms [TITKPC
CIIO na 6a3ze OCHOBHOTO OOIIEro OOpa30BaHUS C TOJYYCHHEM CPEIHETO OOIIEero
oOpa3oBaHMs.

Pabouas nporpamma yueOnoi nucuummabl O/I1. 03 «Pusuka» pazpadorana
Ha OCHOBE MPUMEPHOM mporpammbl, B kKoTtopou kommemx XKX, peanmusyromuii
o0pa3oBaTeNIbHYI0 MIPOrpaMMy CpeIHEro O0IIero 00pa3oBaHus B MpeeIaX OCBOCHUS
OCHOBHOHM TmpodeccuoHanbHOM obOpaszoBatenbHoi nporpammbel CIIO (TINIKPC) na
0a3e OCHOBHOTO OOIIEro 00pa3oBaHusl, YTOUHSET COJIEepKaHUE YUYeOHOro MaTepuaia,
MOCJIEIOBATEIBHOCTh €r0  U3YYEHHS, pachpeliesieHue Y4YeOHBIX YacoB, BHUJbI
CaMOCTOATENBHBIX padoT, TeMaTuky pedepaTroB (JIOKIAIOB), HHAUBUAYATbHBIX
MPOEKTOB, YUYWUTHIBasg CHEIU(UKY MPOrpaMM TMOATOTOBKH KBaJU(UIIUPOBAHHBIX
pabouunx Mo ocBauBaeMoi MpoQeccumu.

2. ObLIASA XAPAKTEPUCTHKA
YYEBHOU JUCHUIIJIMHBI OAI1.03 «®U3UKA»

B ocHoBe yueOHON mguctuiuinHbl «®DU3MKaA» JIGKUT YCTAHOBKA Ha
dbopmupoBaHue y 00y4aeMbIX CUCTEMbI 0a30BbIX MOHATUN (DU3KMKU U TIPEACTABICHUN
O COBPEMEHHON (pU3MYECKON KapTUHE MHPA, a TAaKXKE BbIpaOOTKA YMEHUN MPUMEHSTh
dbuznyeckre 3HaHUs Kak B MPOGECCHOHAIBHOM JEATEeIbHOCTH, TaK W ISl PElICHUS
JKU3HEHHBIX 3aJ1a4.

MHorue mojoXKeHus, pa3BUBaeMble (PU3NKON, pacCMaTPUBAIOTCS KaK OCHOBA
CO3/IaHUSI M UCIIOJIb30BaHUsI UH(GOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUMN
(UKT) — omHoro wu3 Haumboyiee B3HAYMMBIX TEXHOJOTHYECCKUX JTOCTHIKESHUM
COBPEMEHHOMW [TUBUJIA3ALUH.

®u3nKa aeT KI4Y K NOHUMAHHK) MHOTOYMCIIEHHBIX SIBICHUU W IPOLIECCOB
OKpYXaroiero Mupa (B €CTECTBEHHOHAYYHBIX 00JACTSIX, COIMOJIOTHH, SKOHOMUKE,
A3bIKE, JIUTEepaType u np.). B usuke GopmMupyroTcss MHOTHE BUIBI JIEATEIHLHOCTH,
KOTOpbIE UMEIOT METalpeaAMETHBIN XapakTep. K HUM B mepByro odepesib OTHOCSTCS:
MOJIETUPOBaHUE 0OBEKTOB M MIPOIIECCOB, TPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHMSI,
CUCTEMHO-UH(POPMAITMOHHBIN aHalu3, (GOPMYJIMPOBAHUE TUIIOTE3, aHAIU3 U CUHTE3,
CpaBHEHHE, OOOOIIEHUEe, CHCTEMAaTH3allvs, BBISBICHUE MPUYMHHO-CIICACTBEHHBIX
CBSI3€H, IMOUCK aHAJIOTOB, YIMpaBjeHUE OOBEKTaMU U TMpoleccamu. MIMeHHO 7Ta
JTVCHUIUIMHA TTO3BOJISIET TTO3HAKOMUTD CTYJICHTOB C HAYYHBIMU METOJaMU MO3HAHMUS,
HAy4YUTh UX OTJIMYATh TUIIOTE3Y OT TEOPHUH, TEOPHIO OT IKCIIEPUMEHTA.
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®u3zpuka  UMeeT  O4YeHb  OOJBIIOE M BCEBO3PACTAIOIIEE  YHCIIO
MEXIUCIUTUIMHAPHBIX CBS3€H, MpUYeM Ha YPOBHE KaK MOHATUIHOIO anmnapara, Tak v
uHcTpyMeHTapusa.  (CkazaHHOe  TO3BOJISIET — paccMarpuBaTh  (GU3HKY  Kak
METAIUCIUIUINHY, KOTOpasi MPEeJOCTABISICT MEXAUCIUIUIMHAPHBIN S3BIK IS
OMMCAHUS HAYYHOU KapTHUHBI MUPA.

®du3zuka SBISETCS CUCTEMOOOPaA3YIOUM (PAKTOPOM JII €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEAMETOB, MOCKOJIbKY (DU3MUYECKUE 3aKOHBI JIEKAT B OCHOBE COACPKAHMS
XUMUHM, OuoyNoruv, reorpapuu, acTpOHOMHUH M  CHEUHUAIBHBIX JAUCLUIUIAH
(TexHUYeCKas MEXaHHWKa, JJICKTPOTEXHHWKA, OJJICKTPOHMKA M Ap.). YdeOHas
mucuuiimHa OJ[I1.03  «Pusnka» co30aeT yHUBEpPCAIbHYIO 0a3y JUisl H3y4YEHHUS
00IIeTPOPEeCCHOHANBHBIX U CHEIHUATBHBIX JTUCIUIUINH, 3aKIaAbiBas (yHIaMEHT s
MOCIIEAYIONIETO O0yUEHUS CTYACHTOB.

Obnagast JTOTUYECKOW CTPOMHOCTBIO M OMMPAsCh HAa HKCIEPUMEHTAJIbHBIC
dakTbl, ydyeOHas aucuUIUIMHA  «Du3ruka» (GOPMHUPYET y CTYIEHTOB MOIMHHO
Hay4YHOE MUpPOBO33peHue. DHU3uKa ABIAETCA OCHOBOM YYEHHSI O MAaTEPUAIIBHOM MHPE
U pemaer npobiemsl 3Toro Mupa. M3yuenue ¢usuku B mnpodeccrnoHalIbHBIX
00pa30BaTeNbHBIX OPTraHU3AlMAX, PEATU3YIOIUX O00pa30BaTEIbHYI0 IPOTrPaMMy
cpeadero obmiero obpazoBanus B mpenaenax ocBoenus I[IIIKPC CIIO nHa 6ase
OCHOBHOI0 001Iero o0pa3oBaHMs, UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTU OT
npopuis npodeccuoHaNIbHOTO 00pa3oBaHUs. OTO BBIPAXKAETCS B COACPKAHUU
OoOy4eHHMs, KOJMYECTBE YAaCOB, BBIICISIEMBIX Ha U3YYEHHE OTACIBHBIX TEM
IIPOrpaMMBbl, TTyOMHE X OCBOCHHS CTYJIEHTAMH, 00BEME U XapaKTepe MPAKTUIECKUX
3aHATHI, BUIAX BHEAYAUTOPHON CAMOCTOSATENBHOU padOTHI CTYIEHTOB.

[Tpu ocBoennn npodeccuii CITO Texnuyeckoro npodusis npodhecCUOHATBHOTO
oOpazoBaHus pusnka nzydaercs 0osee yriyoJIeHHo.

B conepxxanun y4eOHOM JUCHUIUIMHBI 1O (U3MKE TpPU MOATOTOBKE
oOydarommxcst 1o MpodeccusM TEXHUYECKOro mnpoduis MpodecCHOHAIBHOTO
oOpa3oBaHMs NPOGUIBHON COCTABIISAIONIEH SIBISETCS pa3fenl «DIeKTPOAMHAMHUKAY,
TaKk Kak OOJIBIIMHCTBO MNpPOdeccHuil M CHeHUalbHOCTEH, OTHOCAIIUXCS K 3TOMY
poHITI0, CBSI3aHBI C DJIEKTPOTEXHUKOMN U SJICKTPOHUKOM.

Teopetnueckue cBeaeHUs NO (QU3UKE JOMOJHSIOTCS JEMOHCTpAalUsMU U
71a060paTOPHBIMHU pabOTaMH.

N3yuenne  obOmeoOpazoBaTeabHON  yueOHOM — auCHUIUIMHBL — «Du3nka»
3aBepIlaeTcs MOABEACHUEM HUTOroB B (opme Iu]PepeHIMpOBaHHOIO 3ayeTa WM
’K3aMEHa B paMKax MPOMEXKYTOYHOW aTTECTALlMM CTYJECHTOB B MPOLECCE OCBOEHUS
[MIIKPC CIIO ¢ nonydenuem cpeanero oomero oopazoanus (IITTKPC).

3. MECTO YYEBHOM JUCIUIIJINHBI B YYUEFHOM ILJTAHE

OOpazoBatenbHasg y4yeOHas JAUCLUILIIMHA «®Dusuka» OTHOCUTCA K
oOmieoOpazoBaTenbHOMY  Y4E€OHOMY  IMKJIIy  OCHOBHOW  MpodecCHOHATBHOU
o0pa3zoBaTeILHON MPOTPpaMMbI CPEIHETO IPodeCCHOHAIBHOTO 00pa3oBaHus Ha Oaze
OCHOBHOTO 001Iero 00pa3oBaHMsl C TOJYYEHHEM CPEIHEro OOIIero 0oOpa3oBaHUS
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(ITTKPC) ¢ yuerom tpeboBarmii ®I'OC CIIO u mpodwuns mnpodeccunoHAITBHOTO
oOpa3oBaHUs.

4. PE3YJBTATBHI OCBOEHMSI YYEFHOW JUCIHUILIVHBI

OcBoeHue cojepkaHusg y4eOHOM auctuIUIuHbBl — «®Dusukay obecreuyrnBacT
JIOCTHKEHHE 00YUYaIOITUMUCS CICIYIOMNX Pe3yJabTATOB:

JIUYHOCMHbBIX

JI1 9wyBCTBO TOPAOCTH M YBaXKEHHS K UCTOPUH U TOCTHIKEHUSM OTE€UECTBEHHOMN
buznueckoil HayKu;

JI2 pusmuecku rpaMOTHOE MOBEACHUE B MPO(EeCcCHOHATBHON NeATeIbHOCTH U
OBITY TIpH 0OpaIeHnH ¢ IpUOOpaMu U YCTPONCTBAMU;

JI3 TOTOBHOCTH K MPOAOJKEHUIO 00pa30BaHUsI U MOBBIIIEHUS KBATU(UKAIIUUA B
n30paHHON TpodecCHOHaNBbHON JEeATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
(bU3MYECKUX KOMIIETEHIINI B 3TOM;

JI4 yMeHHe HMCHOJIb30BaTh JOCTHXKEHUS COBPEMEHHOW (PU3UYECKOW HAYKH U
bU3MYEeCKUX TEXHOJOTUN IS TIOBBIINIEHUS COOCTBEHHOTO WHTEUIEKTYalbHOTO
pa3BUTHS B BHIOpaHHON TPO(ECCHOHANLHOM eI TEIbHOCTH;

JIS ymeHue caMOCTOSITENIbHO JOOBIBaTh HOBbIE i ce0s (pu3nyeckue 3HAHUS,
UCIIOJIb3YSI JIJISl TOTO JIOCTYIHBIE MCTOUHUKU MH(GOPMAIIHH;

JI6 ymeHue BBICTpanBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHUSI B KOMaHE IO
pelIeHnIo O0IIKX 3a/1ay4;

JI7 ymeHuWe ympaBiisiTb CBOEH IMO3HABATEIBHOM JEATEIBHOCTHIO, MPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO Pa3BUTHS;

MemanpeomMemHovix:

M1 wucnonb30BaHWE Pa3IUYHBIX BHJOB IMO3HABATEIBHOU AEATEIBHOCTH JISI
pemieHuss  (QU3MYECKUX 3a7a4, TMPUMEHEHHE OCHOBHBIX METOJOB TO3HAHMUS
(HaOmro/leHus, OMHCAHUS, U3MEPEHHS, SKCIEPUMEHTA) I W3YYCHHUS Pa3IMYHBIX
CTOPOH OKPYKaIOIIEH JEeUCTBUTEIBHOCTH;

M2 wucnonb30BaHUE OCHOBHBIX HHTEJJIEKTYaJbHBIX OIEpAlMil: MOCTAHOBKU
3aauu, (PopMyIUpOBaHUS TUIIOTE3, aHAJIM3a M CHHTE3a, CpaBHEHHUS, O0O0OIICHMS,
CUCTEMATHU3alINM, BBIABICHUS MPUYMHHO-CIICICTBEHHBIX CBS3€H, MOMCKA aHaJIOTOB,
dbopMyIMpOBaHMS BBIBOJOB JJIsi M3YYCHHUS PA3IUYHBIX CTOPOH (PU3MUECKHUX
OOBEKTOB, SBJICHUH U TMPOLECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOIUMOCTD
CTaJIKUBAThCA B MpodecCHuoHaNbHOU cdepe;

M3 ymMmeHue reHepupoBaTh UJIEH U OMPEACNATh CPECTBA, HEOOXOAUMBIC IS
WX peayn3alluu;

M4 ymeHue HCHNOJB30BaTh pa3IUUHbIE HWCTOYHUKH JJIS  TOJTYyYCHHS
bu3nyeckoil MHPpopMaluy, OLIECHUBATh €€ JOCTOBEPHOCTD;

M5 ymeHuwe aHaNMM3UPOBATh M TPENCTABIATH MH(POPMALUIO B Pa3TUYHBIX
BHUIAX;
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M6  ymenwe TyONWYHO  MPEACTABIATH  PE3YyNbTaThl  COOCTBEHHOTO
UCCJIEIOBAHMSI, BECTU JUCKYCCUH, JOCTYITHO U TAPMOHUYHO COYeTasi COoAep>KaHue U
dbopmbl IpeicTaBlIIeMON HH(OpMAIUY;

npeomemmuulx:

[11 cdhopmMupoBaHHOCTH TMpEACTaBICHUNM O poiau u MecTe (GU3UKA B
COBPEMEHHOW HAy4yHOM KapTUHE MHpa; MOHMMaHUe (U3UYECKON CYIIHOCTU
HaOMogaemMbIx Bo BeeneHHol siBeHuid, poiu Gu3uku B GOPMUPOBAHUM KPYro30pa U
GYHKIIMOHATFHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUSI MPAKTHYECKUX 3a/1a4;

112 BJIQJICHUE OCHOBOIIOJIATalOIIMU br3nIecKuMu MMOHSITUSMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH; YBEPECHHOE MCTIOIB30BaHNE (hPU3HICCKON
TEPMUHOJIOTHUU U CUMBOJIUKH;

[13 BrajsieHrie OCHOBHBIMU METOJAMU HAYYHOT'O MO3HAHUSI, UCIIOJIb3yEMBIMU B
bu3uKe: HaOMIOACHUEM, ONTMCAHUEM, U3MEPEHHUEM, SKCTICPUMEHTOM;

[14 ymenuss oOpabGaTbiBaTh peE3yNbTaTbl HU3MEpPEHUN, OOHAPYKUBATh
3aBUCUMOCTh MEXAy (U3UYECKUMU BEJIMYMHAMHU, OOBSICHATh MOJyYCHHbBIC
pe3yJbTaThl U

J€JaTh BBIBO/IBI;

[15 chopmupoBaHHOCTH YMEHHUS pemiaTh (U3HUUECKUE 3aa4H;

[16 chopMuUpOBaHHOCTH yMEHHUS TMPUMEHITH TOJYYCHHBIC 3HAHUS IS
OOBSCHEHUSI  YCJIOBHM  MpoTeKaHus  (PU3MYECKUX  SBICHUH B NIPUPOJE,
npodeccuoOHaIbHOW cepe ¢ I8 TPUHATHS MOPAKTUYECKUX  PEIICHUH B
MMOBCEHEBHOM JKHU3HMU;

I17 chopmupoBaHHOCTH COOCTBEHHON MO3UIIUU MO OTHOIICHUIO K (hU3UUECKOM
nH(popMaIu, mojrydaeMoi 13 pa3HbIX HICTOUYHUKOB.

5. COAEP)KAHUE YYEBHOM JUCIIATIIVHBI

BBenenne

®duszuka - pyHgaMeHTaIbHas HayKa O MPUPOIC.

EcrecTBeHHO-Hay4yHBII METOJ TO3HAHUS, €r0 BO3MOXXHOCTM W T'PaHULbI
NPUMEHUMOCTH. OKCHEPUMEHT U TEOpusi B TMPOIECCEe TMO3HAHUS MPUPOJIBIL.
MonenvupoBanue Gpu3NUECKUX SBJICHUN U MpoIieccoB. Poib skcnepuMeHTa U Teopun
B IIpolLIECCe TMO3HAaHU Npupoabl. Pusndeckas BenrmurHa. [lorpemHocTu n3amepeHui
buznyeckux BeauduH. Ousznueckue 3aKoHbl. ['paHUIBI TPUMEHUMOCTH (HU3UYECKUX
3akoHOB. [loHsTHE O QU3NUecKOl KapTHHE MUpA. 3HAYeHUE (PU3UKU MPU OCBOCHUU
npodeccuii CIIO.

Mexanuka
Kunematuka. Mexanndeckoe aswxkenue. llepememenue. Ilytb. CkOpOCTS.
PaBHOMEpHOE  TPSAMOJIMHEHMHOE  JBWXKEHHE. YCKOpeHue. PaBHoIlepeMeHHOe
npsiMoJIMHeHoe aBkeHne. CBoboaHOoe nagenue. JBmkeHue tena, OpoIeHHOro no
YIJIOM K TOPU30HTY. PaBHOMEPHOE IBUKEHUE 110 OKPYKHOCTH.
3akonbl MexaHuku HeroTtona. IlepBeiii 3akoH Hbiorona. Cuna. Macca.
Nmnynsc. Bropoit 3akoH HproroHa. OCHOBHOW 3aKOH KJIACCUYECKOM IUHAMUKH.
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Tperuii 3akoH HproTOHa. 3aKOH BCEMUPHOrO TATOTEHUA. ['paBUTALMOHHOE IOJE.
Cuna Tsxect. Bec. CriocoObl nu3mepenust macchl Tesl. CUiibl B MEXAHHKE.

3aKOHBI COXPAHEHUSI B MEXAaHHMKE. 3aKOH COXPAHEHUsl UMITyJibca. PeakTuBHOE
newkenue. Paborta cunbl. PaboTa moTeHIMaIbHBIX CHII. MOIIHOCTh. DHEprus.
Kunernueckass  sHeprus.  [loreHumanbHass  SHeprus. 3aKOH  COXPaHEHUS
MEXaHU4eCKoi 3Heprun. [[puMeHeHrne 3aKOHOB COXPaHEHUS.

Jlemoncmpayuu

3aBUCHUMOCTH TPACKTOPUHU OT BHIOOpA CHCTEMBI OTCUeTa. BUIbl MEXaHUIECKOTO
JIBUKCHUS.

3aBUCUMOCTh YCKOpPEHHUS TeJla OT €r0 MacChl U CHJIbL, AEHCTBYIOLIEH Ha TEIO.
CrnoxxeHue cui.

PaBeHCTBO ¥  NOPOTUBOINOJOXHOCTH HAIPABJICHUA CUJ  JACHUCTBUA U
MPOTUBOJEHCTBHSI. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Ae(opMaIiuu.

Cuibl Tpenus. HeBecoMocTh. PeakTuBHOE IBUKEHUE.

[lepexo MOTEHIMATILHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Jlabopamophwvie pabomul

HccnenoBanue ABUXKEHUS Teja 01 JACUCTBUEM ITOCTOAHHOM cwuiibl. M3ydueHue
3aKOHA COXPAHEHUS UMITYJIbCA.

CpaBHeHHe pabOThI CHIIBI C I3MEHEHUEM KHHETUYECKON YHEPrUuu Tea.

N3yuyenune 3aKk0HOB COXpaHEHUs Ha MPUMEpPE yaapa MapoB U OATITUCTUIECKOTO
MasITHUKA.

N3ydenne ocoOeHHOCTEM CHITBbI TPEHUS (CKOJIbKEHHUS).

OcCHOBBI MOJIEKYJISAPHOH (PU3MKH M TEPMOAMHAMUKHU

OCHOBBI MOJEKYJAPHO-KUHETUYECKON Teopun. WnpeanbHbii ra3. OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. Pa3Mepbsl MU Macca MOJEKYJI U
atoMmoB. bpoyHoBckoe aBmxenue. Jud@ysus. Cunbl 1 3HEPTHUS MEKMOIEKYJIIPHOTO
B3aumonencTeus. CTpoeHue ra3o00pa3HbIX, XKUIAKUX W TBepAbix Tel. Ckopoctu
JBH>KCHUSI MOJIEKYN UM UX u3MmepeHue. Wneanbusiii ra3. JlaBinenue raza. OCHOBHOE
YPaBHEHHUE MOJICKYJISIPHO-KMHETUYECKOW TEOpuU Ta3oB. Temmeparypa U €€
U3MEPEHHUE. I"azoBBIC 3aKOHBI. AOGCONIOTHBIN HYJIb TEMIIEPATYPHI.
TepMmoanHaMHuuecKkas Kana TEMIEpPaTyphl. Y PABHEHUE COCTOSIHUS WICAIBHOTO rasa.
MogsipHas razoBasi IOCTOSIHHASL.

OcHoBbl TepMOAMHAMUKU. OCHOBHBIE MOHATHUS U OlpeneneHus. BHyTpeHHss
SHEPrusi CUCTeMbl. BHYTpeHHSIA 2HEprus ujacalbHOro rasa. Pabora u temiora kak
dbopmbI nepenaun HEPruu. TermmoeMKOCTh. YJIelbHAsl TEIIOEMKOCTh. YPaBHEHUE
TerioBoro OanaHca. IlepBoe Hauwano TepMOAUHAMUKH. AnuabaTHBIM mpolecc.
[Tpunnun peiictBus ternoBo Mmammubl. KII/[ TeroBoro nsuraresns. Bropoe Hauano
TepMoAHAMUKH. TepMoauHaMuyeckas mkKaia TemMreparyp. XoJI0AWIbHbIE MAIIIMHEI.
TermnoBsie aABUrarenu. OxpaHa Npupo/Ib.

CaoiictBa mapoB. Mcnapenue u konaeHcauusi. HacwlllleHHBIM Map W €ro
cBOicTBAa. AOCONIOTHAsS W OTHOCUTENbHAS BIAXHOCTH BO31yXa. TodYka pOCHL.
Kunenue. 3aBUCUMOCTb TeMIEpaTypbl KUNIEHUs OT naBieHus. [leperpeTsiil nmap u ero
UCIIOJb30BaHUE B TexHUKe. CBOWCTBA KUAKOCTEW. XapaKTepUCTHUKA IKUIKOTO
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COCTOsIHUA BelecTBa. [I0BEpXHOCTHBIN CHOW KUAKOCTH. DHEPrUusi MOBEPXHOCTHOIO
CJ0s. SIBJIeHHs HA TPaHUIIE KUAKOCTH C TBEPIBIM TeaoM. KanuiuisipHbIe SBICHUS.

CaoiicTBa TBEpABIX Ted. XapaKTEPUCTHKA TBEPJIOrO COCTOSHHS BEILECTBA.
VYnpyrue cBoiicTBa TBEpAbIX Tel. 3aKOH ['yka. MexaHW4YecKue CBOWMCTBA TBEPABIX
ten. TemnoBoe pacmpeHue TBEPABIX Tel W Kuakocre. [limaBnenue wu
KPUCTAJUIA3ALUS.

Jlemoncmpayuu

JIBmxenue OpoyHOBCKUX dactuil. uddy3us.

N3MeHeHne naBneHus ra3a ¢ U3MEHEHUEM TEMIEpPaTyphbl MPU MOCTOSHHOM
oowseme. 3oTepmuueckuii U n1300apHBINA MPOIECCHI.

N3meHenne BHYTpEHHEW HHEPTrUW TeNI NpH COBepIIeHHH padboTel. Momenu
TEIIOBBIX JIBUTATEIICH.

Kunenue Bosbl Ipu MOHUAKEHHOM JaBlieHUH. [ICuXpoMeTp U rUrpoMeTp.

SIBieHUs MOBEPXHOCTHOIO HATsHKEHUS U cMaunBaHus. Kpuctamisl, amopdHbie
BEIIECTBA, KUJAKOKpUCTAITNYECKUE Tera. JlabopaTopHbie paboThI

N3mepenue BinaxHOCTH BO3yXa.

N3Mepenre MoBEpXHOCTHOTO HATSKEHUSI )KUIKOCTH.

Hab6nronenue nporecca KpucTaid3aiim.

N3yuenune aedopmanviu pacTsyKEHUS.

DJIeKTPOAUHAMMKA

DIIEKTPUYECKOE TOJIE. DJIEKTPUYECKHUE 3apslbl. 3aKOH COXpPaHECHUA 3apsja.
3akoH Kynona. Onekrpudeckoe mnosie. HampsykeHHOCTh AJIEKTPUYECKOTO IOJIS.
[Ipunuun cynepnio3unuu  noneil. PaGota cuil  37€KTPOCTaTUYECKOTO  IMOJIS.
[Torenuuan. Pa3HOCTh MOTEHUMAIOB. ODKBUIIOTCHUMAIBHBIE MOBEPXHOCTU. CBS3b
MEXIY HANPSHKEHHOCTBIO W PA3HOCTHIO MOTEHIIMAJIOB 3JIEKTPUYECKOTO  ITOJIS.
Junsnextpuku B anektpudeckoM nosie. [lonspusanus auanexkrpukos. [IpoBogHuky B
anekTpuueckoMm modie. Kowuaencatopel. CoelMHEHHE KOHJIEHCATOPOB B Oatapero.
DHeprus 3apsSKEHHOT0 KOHAEHCATOpa. DHEPTUS ANEKTPUUECKOTO MOJIA.

3aKOHBI MOCTOSTHHOTO TOKA. YCJIOBHS, HEOOXOAMMBIC JIJIi BOSHHUKHOBEHHUS U
MOJJIEPKAHUS AJIEKTpUUecKoro Toka. Cujia ToKa M IJIOTHOCTh TOKa. 3akoH Oma s
yugactka menu 06e3 DJIC. 3aBUCHUMOCTH JJIEKTPUUYECKOTO CONPOTHBJICHUS OT
Marepuala, IJIWHbl U IUIOIIAIA MONEPEYHOr0 CEYEHHUsI MPOBOJHUKA. 3aBUCHUMOCTD
AIEKTPUYECKOTO COITPOTHUBIICHUSA ITPOBOTHUKOB oT TeMIEPaTyphl.
DJIEKTPOJABUKYIAsl CHJIA HUCTOYHHMKA TOKa. 3akoH Owma [ MOJHOW IUEMNH.
CoenuHenne NpoBOJHUKOB. COEAWHEHUE HMCTOYHUKOB JJIEKTPUUECKOW JHEPrUU B
Oatapero. 3akoH Jxoyns-Jlenma. Pabora W MOIIHOCTH 3JIEKTPUUECKOTO TOKAa.
TemnnoBoe AecTBUE TOKA. DIEKTPUUYECKUA TOK B MOJTYNpoBOAHMKAX. COOCTBEHHAs
MIPOBOAUMOCTH TOJTYTIPOBOIHUKOB. [10TyTIpOBOAHUKOBBIE TPUOOPHI.

MarautHoe T1one. BekTop HMHIAYKIMH MAarHuTHOro mnoj. [lelicTtBue
MarHuTHOTO TIOJISI Ha MPSIMOJIMHEHHBIA MPOBOJHUK C TOKOM. 3aKOH Awmrepa.
B3anmoneiicTBre TokoB. MarHuTHBIN MOTOK. PaboTa mo nmepeMenieHnio MpoBOTHUKA
C TOKOM B MarHMTHOM Itojie. JIelCTBHE MAarHMTHOIO MOJISI HA ABMXKYIIMMCS 3apsl.
Cuia Jlopenna. OnpeaeneHue yaelbHOro 3apsajia. Y CKOpUTENH 3apsiKEHHbBIX YaCTHII.
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DNeKTpOMarHuTHasT MHAYKLIUSA. OJEKTpOMAarHuTHas MHAYKIUS. Buxpesoe

anekTpuyeckoe nojie. CaMOMHAYKIHS. DHEPTUsl MATHUTHOTO MOJIA.
Jlemoncmpayuu

B3anmoneiictBue 3apsKeHHbIX Tel. [IpOBOAHMKH B 3JIEKTPUYECKOM IIOJIE.
JvpnekTpuky B dneKTpuueckoM nose. KonaeHcaTopsl.

TennoBoe AEMCTBUE PIEKTPUUECKOTO TOKA.

CobGcTBeHHas u IpUMeCHast MIPOBOJANUMOCTh MOJIYTIPOBOJHUKOB.
[1omynpOBOHUKOBBIN AHOI.

Tpanszuctop. OneIT Opcrena.

B3anmonenicTBre MPOBOJHUKOB C TOKAMH.

OTKIIOHEHHUE 3JIEKTPOHHOI0 MyYKa MATHUTHBIM MOJIEM. DJIEKTPOIBUTATEb.

DIeKTPOU3MEPUTENBHBIE TPUOOPHL. DIIEKTPOMAarHUTHAs UHIYKIIHS.

Oneitel @apagnes.

3aBucumocth JJIC caMOMHAYKIHMH OT CKOPOCTH M3MEHEHUs CHUJIbl TOKa H
WHYKTUBHOCTHU ITPOBOJAHUKA.

Pa6ora snekrporeneparopa. Tpanchopmarop.

Jlabopamophwvie pabomul

N3yuenne 3akoHa Oma 18 ydacTKa LE€NM, IIOCJIEIOBAaTEIbHOIO U
NapaJJIEIbHOTO COEUHEHUS TPOBOIHUKOB.

N3yuenne 3akoHa Owma jiug  nonaHo  uenu. M3ydeHuwe — sBIeHUS
AIIEKTPOMArHUTHON UHIYKIIMH.

Onpenenenue kKodhPuIMEHTa TOJIE3HOTO JICUCTBUS  AJIEKTPUUYECKOTO
YalHUKA.
Onpenenenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUSI HICTOYHUKA HANPSHKEHUS.

Kone0anusi 1 BOJIHBI

Mexanuueckue koneOanusi. KonebatenbHoe nBmxkeHue. [apMoHHUYEcKue
koneOanus. CBOOOMHBIE MexaHWYeckue Kojebanus. JIuHeilHble MeXaHuYecKue
Kosie0aTenbHble cucteMbl. [IpeBpalenre sHepruu Nnpu KojaedaTeaIbHOM JABUKEHUU.
CBoOoHBIE 3aTyXalole MEXaHN4eCKHe KojeOaHus. BeIHyK/IeHHbIe MEXaHUUECKHe
KoJieOaHusl.

Yupyrue BoisiHbl. llomepeuHsle W NPOJOJIBHBIE BOJIHBL. XapAKTEPUCTUKHU
BOJIHBIL. YpaBHEHHE MIIOCKOM Oeryuied BoiHbl. MHTepdepenunst BonH. Ilonstue o
Tu(pakIMK BOJIH. 3BYKOBBIE€ BOJIHBI. YJIBTPAa3BYK U €ro MPUMEHEHHUE.

OnexkTpoMarHuTHbIe KosieOaHus. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJEOaHUS.
[IpeBpaienue SHEPIUu B K0J1e0aTeTbHOM KOHTYDE. 3aTyxaronme
AIIEKTPOMArHuTHhIE KoyieOaHusa. ['eHeparop He3aTyXawlUX AJIEKTPOMATHUTHBIX
KojeOaHuil. BbIHYXIeHHbIE dJeKkTpudeckue KoseOanud. llepemeHHBId  TOK.
I'enepaTop mnepeMeHHOro TOKAa. EMKOCTHOE M HHIYKTMBHOE COIPOTHBIICHMS
NEPEMEHHOT0 TOKa. 3akoH OMa JuIsl 3JIeKTPUUYECKOM 11enH epeMeHHoro Toka. Paborta
U MOIIHOCTh TEPEMEHHOro Toka. ['eHeparopbl Toka. Tpanchopmaropsl. Toku
BBICOKOHU yacToThl. [lomydyenue, nepenada u pacupenesieHue 3JIEKTPOIHEPTUU.
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DJEeKTPOMarHUTHbIE BOJHBI. JIEKTPOMArHUTHOE TI0JIe Kak OCOOBI BHJ
MaTepuu. DJIEKTpOMarHuTHbIe BoJIHbI. BubOpatop I'epiia. OTKpBITHIN KOJIeOaTENbHBIN
koHTYyp. M3o0perenue paauo A. C. [TonoBeim. [lonsitue o paguocssizu. [lpumenenue
ANEKTPOMArHUTHBIX BOJIH.

Jlemoncmpayuu

CBoOO/IHbIE U BBIHYKJIEHHBIE MEXaHUUYECKHe Kojiebanus. Pe3oHaHc.

OOpazoBaHue W pacnpocTpaHEeHUE YIPYrux BoJH. YacTora KosneOaHUU H
BBICOTA TOHA 3BYKa.

CBOOOHBIE 3JEKTpOMarHuTHBIE KosiebaHus. OcHuuiorpaMMa MepeMeHHOro
TOKA.

Konnencarop B nenu nepeMeHHOro TOKa.

Karymka WHIOIYKTHBHOCTM B LENM [EPEMEHHOrO ToKa. Pe3oHaHc B
IIOCJEAOBATEIPHOM  LIEMM  IIEPEMEHHOro  Toka.  M3mydenme u  npuem
ANEKTPOMArHUTHBIX BOJIH.

Pannocss3s.

Jlabopamophwvie pabomul

W3ydyeHne 3aBUCHUMOCTH IMepuojia KOJeOaHUM HUTSHOTO (WM MPYXUHHOTO)
MasiTHUKA OT JUIMHBI HUTHU (WJIM MaccChl Ipy3a).

NHIyKTUBHBIE 1 €EMKOCTHOE COIPOTUBIICHUS B LIENIU IIEPEMEHHOIO TOKa

Onruka

[Ipupoma cBera. CKOpPOCTH pacHpOCTpPaHECHUSI CBETA. 3aKOHBI OTPAKECHUA M
npenomiieHus cBeta. llonmHoe orpaxkenme. JImH3bpl. ['71a3 kKak onTuyeckas CHCTEMA.
OnTuyeckre mpudOpBHI.

BonHoBbie cBolicTBa cBeta. MuTepdepennus cera. KorepeHTHOCTh CBETOBBIX
ayuyed. aTeppepenuuss B TOHKUX IuieHKax. [lonockl paBHOW TommuHbl. Koibla
Hrrotona. Ucnonbs3oBanne nHtepdepeHuny B Hayke U TexHuke. Judpaxkuus cpera.
Judpakuus Ha menu B mapauienbHbIX Jydax. Judpakinonnas pemerka. [loastue o
ronorpaduun. Ilonspuzanus mnonepedHsix BodH. [lomspuzamus cBeta. JIBoitHOe
nydenpenomienue. Ilomspounbl. ducnepcus cBeta. Buabl crnexktpoB. CnekTpsl
ucnyckanus. CrHekTpsl MOIJOWEHUs. YibTpaduoieToBoe U HH(ppakpacHoe
u3nydeHus. PentrenoBckue nyuu. Mix nmpupoaa u cBoucCTBa.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS U IIpENIoMIIEHUs cBeTa. [1oJIHOE BHYTpEHHEE OTpakKEeHHUE.

OnTuueckue npudbopsl. Uutepdepenuus cera. udpakuus cera.

[Tongapu3zanus ceera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yenue cnekTpa ¢ mOMOUIbI0 TU(GPAKIUOHHOMN permeTkd. CeKTPOCKOII.

JlabopamopHhwvie pabomul

N3yuenne wu3o0pakeHUss MNpeAMETOB B  TOHKOM JnH3e. M3yuyeHue
uHTephEpEeHITNN U TU(PPaKITUU CBETA.

I'panyrpoBKa CIEKTPOCKONA M OIPEAEIICHHE JJIMHBI BOJHBI CHEKTPAIbHBIX
JIMHUM.

DneMeHThl KBAaHTOBOW (PU3UKHU
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KBanToBass ontuka. KBantoBas rumnore3a Ilmanka. ®ortonsl. Baemnwit
dbotoanekTpudeckuii 3¢ dext. Buyrpennuit hotodddext. Turbl OTOIIEMEHTOB.

®uzuka aroma. Pa3BuTue B3Is10B HA CTPOCHHUE BEUIECTBA. 3AKOHOMEPHOCTH B
aTOMHBIX CHEKTpax Bojopoja. fAnepHas mozaenb aroma. OmbiThl J. Pesepdopna.
Mopens atoma Bogopoaa o H. bopy. KBaHTOBBIE reHEpaTOpBL.

®u3zuka aroMHOro sapa. EcTecTBEHHass  paJlMOAKTUBHOCTb.  3aKOH
paanoakTuBHOro pacnaga. CrnocoObl HAOMIOACHUS U PETUCTPAIMM  3aps>KEHHBIX
yactuil. Dddext BaBunosa-Uepenkona. Ctpoenue atoMHoro siapa. [edext macchl,
SHEPIusl CBSI3U U YCTOMYMBOCTHh aTOMHBIX sifiep. SAnepHble peakuuu. MckyccTBeHHas
pamnoakTUBHOCTh. Jlenenune Tspkenblx — saep. Llemnas  sgepHas  peakuws.
VYmpasisiemass uenHas peakuus. SnepHeiii peakrtop. [lomydeHune paanoakTUBHBIX
M30TONOB U MX MPUMEHEHHE. buonornueckoe 1elCTBUE PAMOAKTUBHBIX U3JIYYEHHM.
DneMeHTapHbIC YaCTHUIIBI.

Jlemoncmpayuu

doT0o3dheKT.

JIuneityatple CHEKTPHI Pa3IMYHBIX BellecTB. M3mydenue nazepa (KBaHTOBOTO
redeparopa). CueTYuK HOHUBUPYIOIINX U3ITYUCHUH.

OBomonusa Beenennoi

Crpoenue u paszsutue Bceenennoi. Hamia 3Be3gHas cucrtema - ['amakrtuka.
Hpyrue ranaktuku. beckoneyHocts Bceenennon. Ilonstne o0 KOCMOJIOTHH.
Pacmmpsiromasacss  Bceenennas. Mopens ropsiuert Bceenennoit.  CtpoeHue w
MPOUCXOKICHNE | ATaKTHK.

OBomtonuss  3Be3d. [umore3a mnpoucxoxaeHus COJHEYHOHM  CHUCTEMBI.
Tepmosinepnsiii cuntes. [Ipobiema TepmosaepHoit sHepreTuku. DHeprus CoiHUA U
3Be37. DBosonus 38e31. [Ipoucxoxnenne COTHEUHON CUCTEMBI.

Jlemoncmpayuu

Conneunas cuctema (MOJIEIb).

dortorpadun TUIAHET, clIeNaHHbIE C KocMuUuyeckux 30H10B. Kapra JlyHbl H
TJIaHET.

Ctpoenue u 3Bostonus BeenenHoil.

Tembl pedepaToB (10KJIaT0B), HHAUBUAYAJIbHBIX POEKTOB
Anexkcannp I'puropreBuu CTOJIETOB — PYyCCKHA (PU3HK.
Anexkcannp CrenanoBuy [lonoB — pycckuii yueHblid, ©300peTaTensb pajauo.
AJbTepHATHBHASA JHEPrETUKA.
AKyCTHYECKHE CBOMCTBA MOJYIIPOBOIHUKOB.
Annpe Mapu AMniep — OCHOBOIIOJIOKHHUK 3JIEKTPOIUHAMUKH.
ACHHXpPOHHBIW JBUTATEIIb.
AcCTepou/ibl.
ACTpOHOMHUSI HAIINX JTHEH.
Atomuast gusuka. M3otomnsl. [Ipumenenne pairnoakTUBHBIX H30TOIOB.
becKOHTaKTHBIE METOABI KOHTPOJISA TEMIIEPATYPHI.
bunosspHbIe TPAH3UCTOPHI.
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bopuc CemenoBud SAkobu — usuk u n300perareb.
Benuuaitime oTkpbITUs GU3UKH.

Bunbl a5ekTpuyeckux pa3psaaoB. DIEKTpUUECKHE pa3pslibl Ha cly:K0e YeloBeKa.

Bnusinue nedexToB Ha puznUeCKue CBOMCTBAa KPUCTAIIIIOB.
BceneHHas u TeMHas MaTepusl.

["anuneo [Nanuiein — oCHOBATENb TOYHOT'O €CTECTBO3HAHUS.
["onorpagus u ee npuMEHEHHE.

JIBr>keHME Tena NeEpeMEHHON MACCHI.

Judpakius B HaleH >KU3HU.

Kunkue kpucTamibl.

3akonbl Kupxroda ajist 3JIeKTpU4eCKON LETH.

3aKOHBI COXPAaHEHUS B MEXAHUKE.

3HaueHue oTKphITHil ["anues.

Urops Bacunbesuu Kypuatos - pusuk, opranuzatop aTOMHOM HAyKU U TEXHUKHU.

Ncaak HproTOH - co3gaTesb KI1acCHUYeCKON (hU3UKH.

Hcnonp30BaHKE 3IEKTPOIHEPTUN B TPAHCIIOPTE.

Knaccudukaiys 1 XxapakKTepUCTUKH dJIEMEHTapPHBIX YaCTHII.
KoHcTpyKIIMOHHAsI TPOYHOCTh MaTepHuaja U €€ CBI3b CO CTPYKTYPOIl.
KoHcTpyKIus 1 BUIBI J1a3€POB.

Kpuosnekrponrka (MUKPOIJIEKTPOHUKA B XOJION).

JlazepHble TEXHOJIOTUU U UX UCTIOJIb30BAHHUE.

Jleonapno na BuHuu - yueHsblil 1 n300peTaTeb.

MarauTHsie u3MepeHus (MPUHUMUITBI TOCTPOEHUS MPUOOPOB, CIIOCOOBI U3MEPEHHUS

MarHMTHOTO MOTOKA, MAarHUTHON UHIYKIIUN).
Maiikn @apazneii - co3gaTenb y4eHHUs 00 AIEeKTPOMarHuTHOM MOJIE.
Makc [Inank.
MeTox MEUEHBIX aTOMOB.
MeTonbl HAOIIOICHUS U PETUCTPALIUU PAAMOAKTUBHBIX M3JIYYCHUN U YaCTHIL.
Mertonsl ornpeiesieHus INIOTHOCTH.
Muxaun BacunpeBud JIOMOHOCOB - yYEHBIN SHIUKIIONIEAUCT.
Mopnenu atoma. OnbiT Pezepdopaa.
MonekyIsIpHO-KMHETHYECKAs] TEOPUS UICAIbHBIX Ta30B.
MomHus - ra30BbIi pa3psl B IPUPOJHBIX YCIOBUSIX.
HanotexHonorus - MeXIUCHUIUIMHAPHAS 001acTh  (GyHIaMEHTAIBHOU
MPUKIAJHON HAYKU U TEXHUKH.
Huxona Tecna: ;xu3Hb U HEOObIYaTHBIE OTKPBITHS.
Huxonaii KonepHuk - co3aaTenb reTMOUEeHTPUYECKON CUCTEMBI MUPA.
Hunbc bop - oaun u3 cozmareneit coBpeMeHHON (hU3UKH.
Hyxneocunres Bo BeeneHHOM.
OObsicHenue GOTOCHHTE3a C TOYKHU 3peHUs (PU3UKH.
OnTuueckue SBJICHUS B IPUPOJIC.
OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXITPOBOAUMOCTH.
[IepeMeHHBIN NEKTPUUECKUI TOK U €T0 IIPUMEHECHUE.
[I;ma3zma - yeTBepTOE COCTOSIHUE BEIIECTBA.
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[TnaneTsl COTHEYHOU CUCTEMBI.

[TorynnpOBOTHUKOBBIE JATYUKU TEMIIEPATYPHI.

[IpuMeHenne KUAKUX KPUCTAIIIOB B IIPOMBIIIIEHHOCTH.

[IpumeHeHue AEpHBIX PEaKTOPOB.

[Tpupona dpeppomaruerusma.

[Tpo6IieMbl 3KOJI0TUH, CBSI3aHHBIE C UCIOIb30BAaHUEM TEILJIOBBIX MAIIHH.

[IponsBoACTBO, Ilepeaada U UCIOJIb30BAHUE NIEKTPOIHEPTUH.

[Ipoucxoxaenrie CoTHEYHON CUCTEMBL.

[Tre30nmexkTpudeckuii 3pPexT ero npuMeHeHHE.

PasButHe cpencTs CBI3U U paguo.

PeakTuBHBIE IBUTATENIN U OCHOBBI paOOTHI TETIOBOM MAaITUHBI.

PennkToBoe usiyueHue.

Pentrenosckue styun. Mcropus otkpeitus. [Ipumenenue.

Poxnenne u 3BoIonuns 3BE31.

Ponp K. 3. ILIn0JIKOBCKOTO B pa3BUTHH KOCMOHABTHKHU.

CBeT - JIEKTpOMAarHuTHas BOJIHA.

Cepreit IlaBnoBnu KoposeB - KOHCTPYKTOp M OpraHM3aTop IPOU3BOJICTBA
PAKETHO- KOCMUYECKON TEXHUKH.

Cuuibl TpeHUSI.

CoBpeMeHHas CITyTHUKOBAsI CBS3b.

CoBpeMeHHas (pusnyeckas KapTUHA MUPA.

CoBpeMEHHBIE CPENICTBA CBSI3H.

CouHIIE - ICTOYHUK KU3HH Ha 3eMIIE.

Tpancpopmatopsi.

VY bTpa3Byk (I0JIy4eHHE, CBOWCTBA, IPUMEHEHUE).

YpaBisieMblil TEPMOSIIEPHBIA CHHTES.

Y ckopuTenu 3apspKeHHbBIX YaCTHLL

du3uKa U My3bIKa.

duszndecKue CBOMCTBa aTMOC(EPHI.

DOTODIEMEHTHI.

dororddexr. [Ipumenenne siBiaeHus horodrddexra.

Xanc Kpuctuan Ipcres1 - OCHOBOMOI0KHUK 3JIEKTPOMArHETU3MA.

UYepHble ObIPHI.

[IIxana 37€KTPOMArHUTHBIX BOJIH.

DKOJIOTMYECKHUE MPOOJIEMbl U BO3MOXKHBIE ITYTH UX PEIICHHUS.

DJIEKTPOHHAS TPOBOJAUMOCTDH METAIIIOB. CBEPXIPOBOAUMOCTb.

Omuinid XpucTuaHoBuY JIeHIl - pyccKuil pu3uK.

6. TEMATHYECKOE IIVTAHUPOBAHUME

[Ipu peanuzanuu coaepkanusi 0011e00pa30BaTeIbHON YUEOHON MUCIUILTAHBI
OJIL. 03 «®usuka» B npeaenax ocsoerus [IIIKPC CIIO na 6a3e 0CHOBHOTO 00111€T0
oOpazoBaHus ¢ TIOJy4eHHEM cpenHero ooOmero oOpazoBanus (IITIKPC)
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MaKkcHUMaJbHas ydeOHas Harpyska oOydarommxcs cocTtaBisieT no npodeccusm CIIO
TexXHU4Yeckoro mpoduias — 253,5 yacoB, W3 HUX ayauTopHas (0Os3aTesbHAas)
Harpy3ka oOydJaromuxcsi, BKIro4das JadbopaTtopHbie paboThl, — 242 yaca.

TemaTnuecKu mjiaH

Bun yuyeoHoii padoTsl

0O0neM B yacax

O6bem o0pa3oBaTeIbHOI MPOrPaMMbI 208,6
B TOM 4HCJIE:

TEOPETUYECKOE O0YUCHHE 152
MIPAKTHYECKUE 3aHATHI 46

nabopaTopHBIC 3aHATHUSL

Y4eOHBIM TLIAHOM
HE
MPETyCMOTPEHBI

KoHncynpranus

2

camocTosITebHas paboTa

Y4eOHBIM TLTAHOM
HE
MPEIyCMOTPEHBI

IIpome:xxyTounas atrecTanus B (popMe IK3aMeHa

6,6

7. TEMATUUYECKHMM ITAH YYEBHOM JUCHUILIAHBI «®U3UKA
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Pacnpenenenne TpynoemMkocTu pasaena (B

Bup y4eOHoii paGoTsl N
Ty P yacax) no BuaM y4ueOHoi padoTbl

Bcero yacos

AyIUTOpPHBIE 3aHATHSL. Ha pasaen

ConepxaHue 00y4eHHUsI

IpakTnyeckune | JlaboparopHbie

Jlexuuu
3anarus 3aHATHSA

Beenenue

2

Paznmen 1.
MexaHuKa.

37

27

10

Paznen 2.
OCHOBBI MOJICKYJISIPHOUN (PU3HKH
1 TEPMOJIMHAMUKHU.

50

45

Paznen 3.
DNEeKTpOoANHAMUKA.

64

43

21

Paznen 4.
Koyie0aHus ¥ BOJIHEL.

20

14

Pa3men 5.
OnTuka.

Paznen 6.
DNIeMEHThl KBAaHTOBOM (PU3HUKHU.

11

Paznen7.
SBoronus BeeeHHoH.

Nroro

198

152

46

BueayauropHas

caMoOCTOsSITeJIbHASI padora:
MOJArOTOBKA BBICTYIUIEHMH 11O
3aJJaHHBIM ~ TEMaM, JIOKJIAJOB,
pedeparos, acce,
WHIUBUIYaJIbHOTO TPOEKTA ¢
MCII0JIb30BaHUEM

MH(POPMALIMOHHBIX TEXHOJIOTUH

v 1p.

IIpome:xyTouHas aTTecTan

usi B popMme 3k3amena 6,6 yacon

Bcero

208,6
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8. XAPAKTEPUCTUKA OCHOBHbBIX BU/1OB

AEATEJBHOCTU CTYAEHTOB

Coaepxanue XapakTepHCTHKA OCHOBHBIX BUJOB /1eSITeIbHOCTH CTY/ICHTOB
o0y4eHust (Ha ypoBHe Y4eOHBIX AelcTBHI)
Brenenue VYMeHHsI TIOCTAaHOBKH ITIEJeH NMeATEeILHOCTH, TUTAHHPOBAHUS COOCTBEHHOM

JEATEIbHOCTH  JUIsl  JTOCTMDKEHMSI IIOCTaBICHHBIX LEJIeH, NpeIBUICHUA
BO3MOXKHBIX PpE3yJIbTaTOB ASTHUX JECUCTBUM, OpPraHU3alld CaMOKOHTPOJS U
OLICHKH MOJIYYCHHBIX PE3yJIbTaTOB.

PazBuTHE CIIOCOOHOCTH SICHO W TOYHO HM3JIaraTb CBOM MBICIH, JIOTHYECKH
000CHOBBIBaTh CBOKO TOYKY 3PCHUSI, BOCIIPHHUMATh W aHAJIU3UPOBATh MHCHUS
co0eCeIHUKOB, TIPU3HABas IPABO JIPYTOro YeJIOBeKa Ha MHOE MHEHHUE.

[IpousBenenne u3MepeHus (GU3MUECKUX BEIMYMH WM OIEHKA TPaHUIIBI
MOTPELIHOCTEN U3MEPEHUN.

[IpencraBinenue rpaHulbl NOTPEIIHOCTEN U3MEPEHHMM IMPU MOCTPOCHUU
rpaduKoB.

YMeHue BBICKa3bIBaTh THUMNOTE3Bl I OOBACHEHHWS HabOIIOgaeMbIX
SIBJICHUH.

YMeHue npeiaraTb MOJIEIH SIBICHUM.

VYkazaHue TpaHUI] MPUMEHUMOCTH (U3NYECKHX 3aKOHOB. M3moxenne
OCHOBHBIX MOJIOXEHUIM COBPEMEHHON HAyYHOU KapTHUHBI MUpAa.

[IpuBeneHue NpUMEPOB BIUSHHUS OTKPHITUH B (pu3MKe Ha mporpecc B
TEXHUKE U TEXHOJIOTUU MPOU3BOJCTBA.

Hcnonp3oBanue MHTEpHETA 1S TOMCKA MH(DOpPMAIUU

1. Mexanuka

Kunematnka

[IpencraBnenne  MeXaHHMYECKOrO  JBWXKEHHA  Tella  YPaBHEHUSAMHU
3aBUCHUMOCTH KOOPAMHAT U MPOEKIMEH CKOPOCTH OT BPEMEHH.

[IpencraBieHne MEXaHUUECKOTO ABKCHUS Tea TpaguKaMu 3aBUCUMOCTH
KOOpJMHAT U MPOEKIHEH CKOPOCTH OT BPEMEHH.

OnpeneneHne KOOPAWHAT NMPOWIEHHOTO IYTH, CKOPOCTH M YCKOPEHUS
Tena 1o rpadukaM 3aBUCHMOCTM KOOPAMHAT M HPOEKUHUH CKOPOCTH OT
BpeMeHH. OrmpesneneHre KOOPAWHAT TMPONAEHHOTO TWYTH, CKOPOCTH U
YCKOPEHUS Tefa 110 YpaBHEHHUAM 3aBUCUMOCTH KOOPAHHAT

Y TIPOEKIUI CKOPOCTH OT BPEMEHHU.

[IpoBenenue CPaBHHUTENHHOTO aHanm3a PaBHOMEPHOTO u
PaBHONEPEMEHHOTO JIBMXKEHUH.

VYka3aHue NCIOIB30BaHMs MOCTYNATENBHOIO M BPallaTeIbHOIO JBM)KCHHUN
B TEXHUKE.

[MpuobpereHne omnbITa pabOTHl B TpPYMIlE C BBIMOJHEHHEM Pa3IMIHBIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOW CUCTEMBI IEHCTBHIA U KOHCTPYKIIUH

JUTS SKCTIEPUMEHTAIBHOTO OIPEIeIEHUS] KHHEMATUYECKUX BETHYHH.

[IpencraBienue HHGOPMAIMH O BUAAX TBUKEHHS B BUJIE TAOJIUIIBI

3aKOHEI COXpaHCHHS B
MCXAaHUKE

IIpuMmeHeHne 3aK0Ha COXpaHEHUs] UMITYJIbCA JUTsl BEIYMCIICHUS H3MEHEHHUI
CKOPOCTEH TeJI MPH UX B3aUMOIECHCTBHAX.

W3mepenne paboThl CHJI U HM3MECHEHHE KHHETHYECKOW JHEPrHH Tela.
Beruucnenue paboTsl CUI M UI3MEHEHHS KWHETUYECKOH SHEPTUH Tena.

Brruncienre NMOTEHLIMANbHOM 3HEPrUM TeNl B TI'PAaBUTAILIOHHOM IIOJIE.
OnpeeneHre TOTSHIMAIBFHON 3HEPTHH YIPYTo JeGOpMUPOBAHHOTO TeJa T
M3BECTHOW JeOopMaIliH 1 )KECTKOCTH Tela.

IIpuMeHeHue 3aKOHA COXpPAHEHHUs MEXaHMUYECKOM SHEpPIrHU NpH pacueTax
pe3ynbTaTOB B3aMMOJECHCTBUN TEJ TI'PABUTALUOHHBIMU CHJIAMU M CHIIAMH
YIPYTOCTH.

VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHHKH.

VYkazaHue y4eOHBIX JUCLHUILINH, TIPY U3YYE€HHH KOTOPHIX HCIOIB3YIOTCS
3aKOHBI COXPAHEHUS
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2. OCHOBBI MOJIEKYJISIPHOU (DU3UKU M TEPMOJHMHAMHUKHI

OcCHOBBI
MOJIEKYJIIPHOM
KHUHETHYECKON TCOPHUH.
WneansHbIi a3

BrimonHeHNEe  OKCMEPUMEHTOB,  CIYXKalUX A OOOCHOBAaHHA
MOJIEKYJIIpHO-KHHEeTHUecKor Teopun (MKT).

Pemienue 3amay ¢ mpuMEHEHHEM OCHOBHOIO YpPaBHEHHS MOJICKYJISPHO-
KUHETUYECKOW TEOpHHU Ta30B.

OnpeneneHre MapaMeTpoOB BEIIECTBA B Ta3000pa3HOM COCTOSHHW Ha
OCHOBAHHUH YpaBHEHUSI COCTOSIHUS UCAIBHOIO rasa.

OnpeneneHre TNapaMeTpPoOB BEIIECTBA B Ta3000pa3HOM COCTOSHUM U
MIPOMCXOISANINX TIporieccoB 1o rpadukam 3asucumoctn p (T), V (T), p (V).

DkcrepuMmenTanbroe ucciaenosanue 3apucumoctn p (T), V (T), p (V).

[lpencraBnenne B BUjae TrpaduKOB HW30XOPHOTO, H300apHOTO U
M30TEePMUIECKOTO TIPOIIECCOB.

Brluncnenue cpenHeld KUHETUYECKOM SHEPIHM TEIUIOBOTO JBHKEHUS
MOJIEKYJI TIO U3BECTHOM TeMIiepaType BellecTBa.

BrickaspiBaHMe TUNOTE3 JUIS OOBSCHEHUS HAOIIOMaeMbIX —SBICHHI.
YKazaHue rpaHul] IPUMEHUMOCTH MOJIeNIU «UAealbHbIN ra3» u 3akoHoB MKT

OCHOBBI
TepMOILI/IHaMI/IKI/I

W3mepeHne koiauyecTBa TEIUIOTHI B IpolLieccax Temionepenauu. Pacuer
KOJINYECTBA TEIUIOTHl, HEOOXOMUMOTO JUIsl OCYLICCTBJICHHUS 3aJaHHOTO
mnpouecca ¢ Temionepegadyeid. Pacuer u3MeHeHHs] BHYTPEHHEH 3HEPruu Tel,
padOThl M MEPENaHHOTO KOJIMYECTBA TEIUIOTHI C HCIIOJIb30BAHUEM IEPBOTO
3aKOHa TEPMOJUHAMUKH.

Pacuer paboTsl, coBepiIeHHO# ra3oMm, 1o rpaduky 3aBucumoctu p (V).

Beruucnenue paboThl ra3a, COBEPIICHHON NMPH M3MEHEHUH COCTOSHHS I10
3aMkHyTOMY IuKiy. Beraucnenue KIIJ mpu coBeprieHun ra3om paboThl B
nporeccax HM3MEHEHHs COCTOSHHS 1O 3aMKHyToMy wLukiny. OObscHeHHe
NPUHLMIIOB ACWCTBHS TEIUIOBBIX MaluH. JleMoHcTpauusi poiau ¢GU3UKH B
CO3JIaHHU U COBEPILEHCTBOBAHMY TEIUIOBBIX ABUTrAaTENICH.

W3noxkeHue cyTH SKOJOTHMYECKHX TNpoOiieM, OOyCIOBICHHBIX paboToit
TEIUIOBBIX ABUIATENEH U MPEAIOKECHUE IyTH UX PELICHUS.

VYkazaHue TpaHUl NPUMEHHUMOCTH 3aKOHOB TEPMOAMHAMHKH. YMEHHE
BECTHU JIMAJIOr, BHICIYIIMBAaTh MHEHUE OINIOHEHTA, Y4acTBOBATh B JHUCKYCCHH,
OTKPBITO BBIPA)KaTh U OTCTaUBATh CBOIO TOUKY 3PEHMUS.

VYkazaHue y4ueOHBIX NUCHUMIUIMH, NPH HM3YYEHHH KOTOPBHIX HCIIOJIB3YIOT
yueOHbIit MaTepuall «OCHOBHI TEPMOIMHAMUKIDY

CaoiicTBa mapos,
KHUKOCTEH, TBEPBIX TEIl

W3mepeHue BIaXXHOCTH BO3lyXa.

Pacuer KonmMuecTBa TEIIOTHI, HEOOXOMUMOrO JJsl OCYIICCTBICHUS
npoiiecca nepexo/ia BEIecTBa U3 OJHOT0 arperaTHOr0 COCTOSHUS B JPYyToe.

OKCIIepUMEHTANBHOE HCCIIEZIOBAaHNE TEIUIOBBIX CBOMCTB  BEIIECTBA.
[IpuBenenue NpuMepoB KaNMWUISIPHBIX SIBICHUN B OBITY, IPUPO/IE, TEXHUKE.

HccnenoBanne MeXaHWMYECKMX CBOWCTB TBepAbIX Tell. [IpuMeHeHue
(U3UYECKUX TIOHATUH M 3aKOHOB B y4eOHOM MaTepuaie npodheCcCHOHAIBHOTO
XapakTepa.

Hcnonb3oBanue MHTepHETa 1 MOMCKA WHPOPMAIUK O pa3paboTKax H
MPUMEHEHUSIX COBPEMEHHBIX TBEP/IBIX ¥ aMOP(HBIX MaTEPHAIIOB

3. DeKTpoauHAMHUKA

DIIEeKTPOCTATHKA

Brrunciaenue cun BSaHMOIleﬁCTBHH TOYCYHBIX SJICKTPUUCCKUX 3aps10B.

Brerunciaenne  HampsDKEHHOCTH — JIEKTPHYECKOrO IOl OJHOTO U
HECKOJIbKMX TOUEYHBIX 3JIEKTPUYECKUX 3aPsI0B.

Brranciaenue NMoTEeHIOMAJIa SJICKTPUYCCKOr'0 ITIOJA OJHOTO M HECKOJBKUX
TOYEYHBIX MEKTPUUECKHX 3apa10B. Vi3MepeHre pa3sHOCTH MOTEHIIMATIOB.

N3Mepenne sHEprUM JEKTPHUUECKOTO MO 3apsHKEHHOTO KOHJEHCATOpa.

Brluncnenye 3Hepruy aIeKTPUYECKOrO OIS 3apsPKEHHOTO KOHAEH CaTOpa.

Pa3paboTka mraHa ¥ BO3MOXKHOM CXEMBI JIEHCTBHIA SKCIIEPUMEHTAIBHOTO
ONpeAeNeHUs]  JIEKTPOEMKOCTH  KOHJIEHCaTopa M JHUJIEKTPUYECKON
IIPOHUIIAEMOCTH BELIECTBA.

IIpoBenenue CPaBHUTENBHOIO aHaJIu3a  I'PaBUTALIMOHHOTO u
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SJICKTPOCTATUYCCKOT'O IOJICH

TTocTOSSHHBIN TOK

N3mepenne MOIIHOCTH dJeKTpudeckoro Toka. Mamepenune OJAC u
BHYTPEHHETO COIPOTHUBIICHUSI HICTOYHHMKA TOKA.

BreimonHeHne pacyeToB CHIIBI TOKA W HANpsHKEHWH HAa y4acTKax
anektpudeckux Ineneld. OOBACHEHHWE HA TMPHUMEPE DJCKTPUYECKOW IIemd ¢
nByms nctouHnkamu Toka (3/[C), B KakoMm ciaydae MCTOYHHK DJIEKTPHIECKON
SHepruu paboTaeT B pexXUME FeHepaTopa, a B KAKOM - B PEKUME MOTPEOUTEIS.

OnpeneneHue  TeMmmepaTypbl ~ HUTH  HakaiuBaHus.  M3mepeHue
ANIEKTPUIECKOTO 3apsijia SJICKTPOHA.

CHsTHE BONBTAMIICPHON XapaKTEPUCTHKH JHOJIA.

[IpoBeneHre CPaBHUTEIBHOTO aHAIN3a MOJYMPOBOJAHUKOBEIX IHO IO0B U
TPHOJIOB.

Hcnonb3oBanue MHTepHeTa Ui moucka WH(GOpMAIMK O MEPCHEKTHBAX
pa3BUTUS MOITYIIPOBOIHUKOBOM TEXHUKH.

YcTaHOBKA MPUYUHHO-CIICACTBEHHBIX CBsI3CH

MarsuTtHsbI€ SBICHUS

W3mepeHne  HMHOYKOMWM  MarHUTHOro  mnoss.  Beluucnenuwe — cui,
JIEUCTBYIOIIMX HA IPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.

Brruncienue cuil, AEMCTBYIOIIMX HA JIEKTPUUYECKUHN 3apsii, IBHKYIIHICS
B MariuTHOM IIOJIC.

UccnepoBanue sBICHUNA 31EKTPOMAarHUTHOW HHAYKIUU, CAMOUHTYKLIUU.

Brruucnenue sHepruu MarHuTHOTO TIOJISL.

OOBsICHEHUE IPUHIIMIIA JCHCTBUS JICKTPOIBUTATEIIS.

OObsicHeHHEe TPWHIMIA JEHCTBHUSI TeHepaTopa JJEKTPHYECKOTO0 TOKa U
AEKTPOU3MEPUTEIHLHBIX MPHUOOPOB. OOBSICHEHUE MPUHIIMIIA JACHCTBUS Macc-
criektporpada, yCKOpUTeieh 3apsDKEHHBIX YACTHIL,

OObsicHEeHHe PO MAarHWTHOTO TIONS 3eMJIM B JKW3HW PACTeHHIA,
JKUBOTHBIX, UEJIOBEKA.

[IpuBenenue mnpUMEpPOB MPAKTUYECKOTO TMPUMEHEHHS U3YYCHHBIX
SIBIICHUH, 3aKOHOB, MPUOOPOB, YCTPOWCTB.

[IpoBeneHre CpaBHUTEIBLHOTO aHANIM3a CBOMCTB 3JIEKTPOCTATUYECKOTO,
MAarHUTHOTO M BUXPEBOTO EKTPUUCCKUX TOJICH.

OObsiCHEeHHE Ha MPUMEPE MArHUTHBIX SIBJICHUH, MOoueMy (DU3UKY MOKHO
paccMaTpuBaTh KaK METAIUCHUIUIMHY.

4. KonebaHus 1 BOJIHEI

Mexanuueckue
KoJIeOaHus

HccnenoBanne 3aBUCHMOCTH TEpUOJa KOJIEOaHHH MaTeMaTHYeCKOTO
MasATHUKA OT €ro IJIMHbI, MACCbl U aMILJIUTY IbI KOHC63HI/H7L

HccnenoBanne 3aBUCUMOCTH TIepHoa KOJeOaHUi rpy3a Ha MPYKHHE OT
€ro Macchl M JKECTKOCTH IPY)XHHBL. Bpuucnenwe mnepuoga KojeOaHMA
MAaTeMaTU4Y€CKOTO MasATHUKA II0 H3BECTHOMY 3HA4YCHUIO €ro IJIMHBI.
Berunciienne mepuoma KosieOaHWi Tpy3a Ha TPYKHHE [0 H3BECTHBIM
3HAYEHHSAM €r0 MACChl U KECTKOCTH TPY)KUHBI.

BripaboTka HaBBIKOB BOCIIPUHUMATH, aHAIU3UPOBaTh, NepepadaThiBaTh U
HPEIBSIBISATE HHPOPMAIIMIO B COOTBETCTBHHU C MIOCTABICHHBIMH 33/ [a4yaMHu.

[lpuBeneHHEe NPUMEPOB aBTOKOJICOATETBHBIX MEXAHHYECKHX CHCTEM.
[TpoBeneHue kaccuduKalu KojaeOaHuit

Yupyrue BoJHbI

W3mepenune IMHBI 3BYKOBOW BOJIHBI TI0 pe3yibTaTaM HaOIIOACHUIM
UHTEP(PEPEHLINH 3BYKOBBIX BOJIH.

HaGnronenne u oObsCHEHHE SIBICHUH HHTephepeHund U TUPpPaKIUH
MEXaHHUYECKHX BOJIH.

[IpencraBnenue obaacteil MpUMEHEHUs YIbTPa3ByKa U IMEPCIIEKTUBBL €T0
WCIIOJIb30BaHMSA B Pa3IMYHBIX 00JIACTSX HAyKH, TEXHUKH, B MEIHUILIMHE.

W3noxeHue CyTH SKOJOTHUECKHX TMPOOJIeM, CBSI3aHHBIX C BO3JIEHCTBHEM
3BYKOBBIX BOJIH HA OPTaHM3M YeJIOBeKa

DNEeKTPOMarHUTHBIC
KoseOaHus

HabnroneHnne ocouiuiorpaMM TrapMOHHYECKHX KOJEOaHW CHIIBI TOKa B
LETIH.
H3mepenne 31eKTpoeMKOCTH KOHJieHcaTopa. V3Meperne MHIyKTHBHOCTh
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KaTYIIKU.

HccnenoBanue siBIEHUS 3JIEKTPUYIECKOTO pe30HAHCA B MOCIEI0BATETLHON
LEMH.

IIpoBenenue aHaJOTUU MEXIY (uzrueckumMu BEITMYMHAMU,
XapaKTepU3yIOIMUMH MEXaHHMYECKYI0 M 3JEKTPOMArHUTHYIO KoyeOaTelbHbIe
CHUCTEMBEI.

Pacuer 3HaueHWil CcUIBI TOKA W HAOPSDKEHHWST Ha DIIEMEHTAX IEMHU
MIEPEMEHHOT0 TOKa.

HccnenoBanme mnpuHNWIA IelcTBUS TpaHchopmaropa. MccmemoBanme
MIPUHIUIA NSUCTBUS r'eHepaTopa NePEeMEHHOT0 TOKa.

Ucnonws3oBanue WHTepHeTa i mowcka WHGOPMAIMH O COBPEMEHHBIX
croco6ax mepenadn dIEKTPOIHEPTHU

DIIeKTpOMarHUTHEIE OcymecTBiieHue paguonepeaadn u paguomnprema. McenegoBanue cBOWCTB
BOJIHBI AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIHI0 MOOHIIEHOTO TenedoHa.
Pa3BuTre IEHHOCTHOTO OTHOIICHHS K M3y4yaeMbIM Ha ypokax (u3uku
0o0beKTaM U OCBaMBaeMbIM  BuaaM  JedaTeabHOCcTH.  OOBsICHEHHE
MPUHIUITHAIBHOTO Pa3JIUYUs IPUPOJIBI YIPYTUX M 3JICKTPOMArHUT- HBIX BOJIH.
HsnoxeHue CyTH JKOJIOTHYECKUX pooJieM, CBSI3aHHBIX c
AJIEKTPOMATrHUTHBIMH KOJIEOAHUSMH U BOJTHAMH.
OObsicHEHHE PO JNEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
nccaenoBanuax Beenennoin
5. OnTuka

IIpupona ceera

IIpuMeHeHne Ha MPaKTHKE 3aKOHOB OTPaKEHUS U IPEIOMIIEHHS CBETa IPU
pEIIeHNN 3a4a4.

Omnpenenenre CIEKTPANbHBIX I'PAaHUI] YYBCTBUTEIBHOCTH YEIOBEUYECKOI0
riiasa.

YMeHue cTpouTh M300pakeHHs NPEAMETOB, JaBaeMble JHH3aMu. Pacuer
paccTosIHUS OT JIMH3HI IO U300pakeHUs IpeIMeTa.

Pacuer onTtmueckoil cuibl nuH3BL H3mepeHune (HOKYCHOTO pacCTOSHUS
JIUH3BL.

HcnpiTanue Mozeneil MUKPOCKOIIA U TeJIECKOoMa

BonHoBEIE cBOMCTBA
CcBETa

Habnronenne sBieHuss WHTEp(EpPEHIMH AIIEKTPOMATHUTHBIX — BOJIH.
Habnronenue sipieHus Tu(pakIiy SIeKTPOMarHUTHBIX BOJIH.

Habnronenue — sBIeHHS  HOJSPU3ALMU  AIICKTPOMATHUTHBIX  BOJIH.
I/I3MepeHI/Ie JJIMHBI CBETOBOM BOJIHBI 10 pe3yiibTaTamM H36HIOI[CHI/I$I SIBJICHUS
uaTepdepennnu. HaOmonenue sBieHus audpakiuu cBera. Habmronenue
SIBJICHUS TIOJISIPU3ALUM M JUCTIEPCHU cBeTa. [IOMCK pa3iuymii U CXOJCTBa
MEXTY AU(GPAKIUOHHBIM U JUCIIEPCUOHHBIM CIIEKTPAMH.

IIpuBeneHue npUMEPOB MOSABICHUS B IPUPOJE U HCIONb30BAaHUSA B
TEXHHUKE SIBJICHHH WHTep(epeHIrn, TUPPaKIKI, TOSIPU3ALMN H TUCICPCUH
cBera. [lepeunclieHHe METOMOB IO3HAHUS, KOTOPBIE HCIIONB30BaHbI IIPH
HN3YYCHHHU YKAa3aHHBIX SIBJICHUMN

6. Di1eMeHThI KBAaHTOBOK

bU3NKH

KBanToBas ontuka

HaGmronenne ¢otosnextpuueckoro sddexra. OOBSICHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBaHTOBBIX IPEACTaBICHHUH.

Pacuer MakcuManbHOM KHMHETHYECKOM SHEPrUM  DIEKTPOHOB  IIPU
(oroanexTprueckom s dekre.

Onpenenenne pabOTHl BBIXOJA 3UIEKTPOHA TO TpaduKy 3aBHUCHMOCTH
MaKCUMAaJIbHOW KWHETHYECKOW DHEPruu (OTOIIEKTPOHOB OT YACTOTHI CBETA.
W3mepennie paboThl BBIXO/Ia SJIEKTPOHA.

[lepeuncnenne TpPUOOPOB YCTAHOBKH, B KOTOPBIX HPUMEHSAETCS
0e3uHepIIMOHHOCTh (PoTod( deKTa.

OO0BsicHEHHE KOPITYCKYJIIPHO-BOJTHOBOTO JTyajli3Ma CBONCTB (POTOHOB.
OOBsicCHEHHE POJIM KBAHTOBOH ONTHKH B Pa3BUTHH COBPEMEHHOM (DU3UKHU

dusuka atoma

Ha6J'IIO,I[eHI/IC JIMHEHYATBIX CIICKTPOB.
Pacuer wacToThl U JJIMHBI BOJIHBI MCITYCKAa€MOr'o CBE€Ta IIPpHU IMEPEXOJIC
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aToMa BOJIOPO/ia U3 OJTHOTO CTAI[HOHAPHOTO COCTOSIHUS B IPYTOC.

OOBsICHEHHE TPOUCXOXKICHUS JTMHEHYATOr0 CIEKTpa aToMa BOAOPOJaa H
pa3iauuus JIMHEHYATHIX CIIEKTPOB Pa3IMYHBIX Ta30B.

HccnenoBanue TMHEWYATOrO CIIEKTPA.

UccnenoBanne  mpuHIUna  pabOThl  JIFOMHHECIICHTHOW  JIAMIIBI.
Hab6mronenue u oObsICHEHHE IPUHITATIA ICHCTBUS JIa3epa.

[IpuBeneHue MpUMEPOB UCIONB30BAHUS Jia3epa B COBPEMCHHOH Hayke U
TEXHHKE.

Hcnonb3oBanue MHTepHeTa Ui moMcka WH(GOpMAIMK O MEPCHEKTHBAX
MIPUMEHCHUS JIa3epa

du3uka aTOMHOIO
siapa

HaGmonenne  TpekoB  anmbga-yacTuip, B Kamepe — BuibcoHa.
PeructpupoBanue siaepHbIX U3IYUEHHM ¢ IOMOIIBIO cueTynka I eifrepa.

Pacuet sHEpTUM CBSI3M aTOMHBIX SIIED.

Omnpenenenue 3apsaa 1 MacCOBOTO YKCIIAa aTOMHOTO pa, BOZHUKAIOILEr 0
B PE3yJbTATE PAAUOAKTUBHOTO paciaja.

Brrancnenue sHEprun, 0CBOOOXTAIOMIEHCS IPH PAAHOAKTHUBHOM paciae.

Ornpeaenenue NPoayKTOB SIIEPHON peaKIIUH.

Breruncnenne 3HepPruM, OCBOOOKMAMOIIEHCS MPH  SAACPHBIX PEaAKIUIX.
[lornMaHue MpeuMyIIecTB U HEOCTATKOB MCIOJIH30BAHHUS aTOMHOUN SHEPTUU
Y MOHU3HPYIONINX U3TYYCHHUH B TPOMBIIUICHHOCTH, METUITIHE.

N3znoxkeHue cyTu SKOJIOTMYECKUX MPOOJIeM, CBSI3aHHBIX C OMOIOTHYECKUM
JEUCTBUEM PAMOAKTHBHBIX U3IyUCHUI.

[IpoBenenne KiracCUpUKAIY 3JEMEHTAPHBIX YACTHIL M0 MX (DU3HMUECKUM
XapakTepucTuKam (Macce, 3apsiLy, BpeMEHH KH3HHU, CITUHY H T. 11.).

[lonuMaHue I1IEHHOCTEW HAy4YHOrO IIO3HAHUS MHUpPa HE BOOOIIE s
YEIOBEYECTBA B IIEJIOM, a JJIS KKIOro OOYYaroIIerocs JUYHO, IEHHOCTEH
OBJIaACHUA MCTOAOM HAYYHOI'O IMO3HAHUA IJIsI JOCTUIKCHUA YCIIEXa B JIIO6OM
BUJIE IPAKTUYECKOU IESITENHHOCTH.

7. DBOJIIONHS BCEIECHHOMI

CrpoeHue U pa3BUTHE
Bcenennon

Habmonenue 3a 3Be3namu, JIyHOH U mmaHeTamu B Teneckon. HaGmronenne
COJIHEYHBIX MATEH C TIOMOIIBIO TEJIECKOIa U COTHEUHOTO dKpaHa.

Hcnonb3oBanue MHTepHeTa AN TMOMCKAa W300paKEHUH KOCMHYECKHX
00BeKTOB 1 MH(POPMAITH 00 WX 0COOEHHOCTSIX

OOcyxxaeHne  BO3MOXKHBIX  CICHAapHeB  JBOJIONMHM  BceJeHHOM.
Hcnonb3oBanue MHTepHeTa Ml TOWCKa COBpEeMEHHOW WHGOpMauu O
pasButuu Bcenennoit. Onenka wWHGOpMAIMK C TIO3WIIMA €€ CBOWCTB:
JIOCTOBEPHOCTH, 00BEKTHUBHOCTH, NOJIHOTHI, AKTyaJIbHOCTH H T. 1.

DBOJIIOIHS 3BE3I.
I'unoresa NpouCcxoxACHUS
CoJIHEYHOHN CUCTEMBI

BbruncieHne SHEpru, OCBOOOXKIAMOIIEHCS TPU TEPMOSACPHBIX pe
aKIUsAX.

®dopmynupoBka TpobIEeM TepMosnaepHOW dSHepretukn. OObsICHEHUE
BJIMSIHUA COJIHEUHOM aKTUBHOCTH Ha 3EMIIIO.

[loHuMaHue poaM KOCMHUYECKMX HCCIEJOBAaHUM, WX HAYYHOTO U
SKOHOMHUYECKOTO 3HAUCHHUS.

OO0cyX/eHne COBPEMEHHBIX THIIOTe3 O MpoucxokaeHun CoHedHOH
CHCTEMBI

9. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIHEYEHUE MTPOI'PAMMBI

YUYEBHOW JUCIUILIUHBI OI1.03 « PU3UKA»

Onucanue MaTepuaibLHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM ISt
OCylIeCTBJIEHUs 00pPa30BaTeJIbHOI0O MpoLecca
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OcCHAaIIEHHOCTD CIIEUAILHBIX

Ne HanmMeHoBaHMe crienMaIbHBIX TOMEIIEHUN o .
o N MOMEUICHUHN U TTOMEIeHUH 17151
n/m Y TIOMEIICHHH TSl CAMOCTOSATEIHHON PabOThI 9
CaMOCTOSITENILHOM pabOThI
Kabuner ¢pusuku; aynutopus 1is 1. Jlocka yueGHast
IPYIIIOBBIX U UHIMBHUYAJIbHBIX KOHCYJIBTALUM, 2. PaGoyee MecTo npernojaBarers
TEKYIIEro KOHTPOJIS M IPOMEXKYTOUHOI 3. Kowmrmekt yueOHo# Mebenu Ha 25
1 |arrecTanum. e
414000, ActpaxaHckast 00J1acTh, T. 4 Harnapsie noco6us
Acrpaxanb, yn.HaGepexnas 1 Mas 117; atax S ILnakaTh TeMaTHIeCKHE
4, xabuneT 48.
Kabunet nnst camocTosTenbHON paboThI 1. Kommiekt yueOnoit mebenu Ha 25 yer.
414000, ActpaxaHckas 001acTh, r. 2. Komnsrorep B Kommyiekre 10 mr.
2 | Actpaxanb, yi. HabGepexnas 1 Mas 117, otax 3, 3. locTyn K MH(GOPMAMOHHO —

kabuner Ne38

TEJIEKOMMYHUKALIMOHHOM ceTn «IHTepHET»
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10. PEKOMEHAYEMAS JIUTEPATYPA

st cTyieHToB

1. Mskumes I'.4., byxoBueB b.b., Corckuii H.H. ®usuka.10 xmacc. M.,
«IIpocsemenue» 2017 r.

2. Msxumes ['.4., byxoBueB b.b., Uapyrun B.M. ®dusuka.ll xmacc. M.,
«IIpocsemenue» 2017 r.

3. I'magxoBa P.A., KocopykoB A.JI. 3amaun u BONpOCH 1Mo (u3uKe: yaeOHoe
nocobue st ccy3oB/ mof pen. P.A. I'maakosoii. — M.: ©DU3MATIINUT, 2014. — 432 c.

4. PopivkeBuu A.Il. dusmka. 3agaunmk. 10-11 xnacc/PeimkeBuu A.Il. —M.:
«dpoda» 2015.- 189 c.

5. Koznosa U.C. ®usuka. Pocros-Ha-Jlony: «Dennkey, 2016. — 409 c.

6. dupcos A.B. ®usuka. M.: «Axkagemus», 2015. — 432 c.

7. JmutpueBa E.M. ®usuka B npumepax u 3amadax. M.: «Dopym», 2015. —
512 c.

8. Hmutpuena B.®. ®uzuka ayisg npodeccuil u crenuaibHOCTeH TEXHUYECKO
ro mnpodwis: ydyeOHUK JJisi 00pa3oBaTENbHBIX YUYPEKIECHUN cpea. mpod.
oOpazoBanus. — M., 2014.

9. ImutpueBa B. ©&.dusmka a1 mnpodeccHid W CIICIMATBHOCTEH
texHuueckoronpoduis. COOpHUK 3anad: yuel. mocooue s 00pa3zoBaTebHBIX
yapexaeHuit cpen. npod. oopazoBanus. — M., 2014,

10 .dmutpueBa B.®., Bacunbe JIL.U. ®usuka s mnpodeccuii u
CrenuaIbHOCTe TexHu4Yeckoro mpoduiss. KoHTponapHbIE Matepuaibl: y4deo.
mocoOus IS yUpexxaeHui cpea. mpod. oopazoanus — M., 2014,

11.ImutpueBa B. . duzuka a8 npodeccuii M cHnenuaIbHOCTEH
TexHu4yeckoro mnpo¢unsa. JlabopaTopHblii MpakTUKyM: ydeOd. mnocoOus s
yapexaeHuit cpe. npod. oopazoBanmsi— M., 2015.

12]ImutpueBa B.®. ®uszuka g1 mpodeccuii M CENMATBHOCTEH
TEXHUYECKOTO TPODUIIA: OSICKTPOHHBIA  y4e0.-METOA, KOMIUIEKC IS
o0pa3oBaTenbHbIX yUpexAeHUH cpel. mpod. oopazoBanus. — M., 2014,

14 JimutpueBa B.®D. Gusuka mma  npodeccuii W CHENUATBbHOCTEH
TEXHUYECKOTO Mpoduis: DdIESKTPOHHOE YyuyeOHOe u3/IaHue (MHTEPAKTHBHOE
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AJICKTPOHHOE TIPUJIOKEHHUE) JUIsI 00pa30BaTEbHBIX YUPEKIACHHUNU Cpel. Tpod.
oOpazoBanus. — M., 2014.

15.KacesnoB B. A. MnmroctpupoBanHbiii atiac no ¢usuke: 10 kimacc.—
M., 2014.

1. KacesnoB B.A. UmmoctpupoBannbiii atnac no ¢wusuke: 11 kmace. —
M., 2014.

2. TpobumoBa T. H., DupcoB A. B.Dusuka mus npodeccuii u
CHEIUATbHOCTE TEXHMYECKOr0 W €CTeCTBEHHO-HaydyHoro mpoduiei: COopHUK
3amady. — M., 2013.

3. Tpobumoa T.U., dDupcor A. B.Dusuka nana mnpodeccuii u
CHEIUATbHOCTEH TEXHUYECKOr0 M €CTeCTBEHHO-HAaydyHOro mpoduinei: Pemenus
3agad. — M., 2015.

4. Tpodumona T. U., Dupcos A.B. ®uszuka. CrpaBounuk. — M., 2014.

5. ®@upcoB A. B. ®usuka aisg npodeccuil U crnenuaibHOCTENR TEXHUYECKOTO U
€CTEeCTBEHHO-HAYyYHOro mnpoduieil: yuyeOHUK sl 0Opa3oBaTEIbHBIX YUPEKICHUN
cpen. npod. oopazosanus / noxa pea. T.M. Tpopumosoit. — M.,2014.

st npenogaBaresiei

1. O6 o6pazoBanuu B Poccuiickoit @enepanuu: denep. 3akon ot 29.12.2012
No273-®3 (B pen. DenepanbHbix 3akoHOB oT 07.05.2013 Ne99-d3, ot 07.06.2013
Nel20-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne203-d3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Nel1-®3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 Ne84-D3,
or 27.05.2014 Nel35-®3, or 04.06.2014 Nel48-®3, ¢ wu3M., BHECEHHBIMHU
®enepanbHbiM 3aKOHOM OT 04.06.2014 Nel45-®3, B pen.ot 03.07.2016, ¢ u3M. ot
19.12.2016)

2.ITpukaz MunuctepctBa oOpazoBanus u Hayku PD ot 31 nmexabps 2015 r.
Nel578 «O BHeceHMM U3MEHEHM B  (elepalibHbIi  TOCYJapCTBEHHBIM
oOpa3oBaTeNbHbI CTaHAApPT CpeIHero oOwero o0pa3oBaHUsA, YTBEPKACHHBIN
npuka3oM MunucrepcTBa o0pa3oBanusi U Hayku Poccuiickoit @enepamuu ot 17 Mas
2012r. Ne413».

3. ITlpumepnas ocHOoBHasi oOpa3oBaTelbHAs MpoTrpamMma CpPEIHEro OoOIIero
oOpa3zoBaHus, OJI0OpeHHas pemieHneM (denepaabHOro y4eOHO-METOAUYECKOTrO
oOBeuHEeHUs 110 001IeMy 00pazoBaHuio (MpoToko OT 28 utoHs 2016r. Ne2/16-3)
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11. OcoGeHHOCTH OpraHu3anuy o0yyeHusl Mo y4eOHOH TUCHHILIMHE 1JIs1 MHBAJIWI0B U
JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Jist  oOydarommxcs M3 4YHCIA HMHBAIMAOB M JIMIl C OrPaHUYEHHBIMHU
BO3MOKHOCTSIMU 3JIOPOBbSi Ha OCHOBAaHMS THCHBMEHHOTO 3asiBICHUS yueOHas
nuciuIUinHa «DU3KKay peam3yeTcss ¢ y4eToM OCOOCHHOCTEH MNCUXO(U3UIECKOro

Pa3BUTHA, THANBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3A0pPOBbiA

Pe3yabTarnl 00yueHus Kputepun onenku MeToanbl
OLICHKH

B pe3ynpraTe OCBOEHHS Onenka «OTIHYHO» OTBETHI Ha OIIEHKa
JUCHUIUIMHBI  0Oydalomuiicss JOJDKEH | IIOCTAaBJICHHBIE BONPOCHI  M3JIAraroTcs | AEATeIbHOCTH
3HATD. JIOTMYHO,  TIOCNIEJOBaTebHO W HE | 0Oydaromuxcs MpH

aKTyalbHbIH MPO(ECCHOHANBHBI H | TPEOYIOT JOTONHUTENBHBIX TOSCHEHUH. | BHIIOJTHEHUH u
COLIMAJbHBIAN  KOHTEKCT, B KOTOpoM | [loJlHO ~ packpbIBalOTCS ~ NPUYMHHO- | 3aIUTE
MIPUXOJUTCS pabOTaTh U XKUTh; OCHOBHBIE | CIIEICTBEHHBIE CBSI3M MEXIy SBJICHUSAMHU | Pe3yJbTaTOB
WCTOYHUKH MH(POPMALIMU U PECYPCHI ISl | U COOBITHAMU. JlenatoTcsi 000CHOBaHHBIE | MPAKTHYECKHX,
pemwieHds  3a7gad W 1npobieM B | BBIBOABL JleMOHCTpupyroTcs TIiyOokue | 1abopaTOPHBIX
npo¢eCCHOHAIBHOM HW/WJIM COLMAILHOM | 3HaHUS 0a30BBIX HOPMATHUBHO-TIPABOBBIX | 3aHSATHIM,
KOHTEKCTE; aKTOB. CobmonaroTcs HOPMBI | BBIIIOJIHCHUU

QITOPUTMBI  BBINIOJHEHUS! paboOT B | JIMTEpaTypHOU PEUH. JOMAIIHUX  Ppador,
npodeccuoHanbHON u CMEXKHBIX Onenka «Xopomo» OTBETBl HA | Ompoca,
o0macTsx; METO/bI paboTsr B | IOCTaBJIECHHBIE BOIIPOCHl  M3JIArarOTCs | PE3yJIbTaTOB
npodeCCHOHANLHON M CMEXHBIX cepax; | CHCTEMaTH3UPOBAHO 1 | BHEAYUTOPHOMI
CTPYKTypy IUIaHa AJI pEIICHUs 3a/ad; | MOCIEHOBaTENbHO. Bba3oBble | caMOCTOSATENBHOIM
MOPSAZIOK OLIEHKH PEe3yJIbTaTOB PELIEHUsS | HOPMAaTUBHO-TIPABOBBIE aKThl | paboThHI
3a7a49 MpodecCHOHaTbHOMN NeSTEIbHOCTH | MCIIONB3YIOTCS, HO B HEJOCTATOYHOM | OOYyYaroluxcs,

HOMEHKJIaTypa  HWH(pOPMALHOHHBIX | 00beMe. Martepuan M3J1araeTcsi | KOHTPOJBHBIX paboT
HUCTOYHUKOB MIPUMEHSAEMBIX B | YBEPEHHO. PackppIThl NPUYUHHO- | U  JIPYTMX  BHJOB
npohecCHOHATBHOMN JIEATEIbHOCTH; | CIEACTBEHHBIE CBA3M MEXKIY SIBICHUSMH | TEKYLIETO
TIPHEMBI CTPYKTYPHPOBAHUA | U COOBITHAMU. JeMoHCTpUpyeTCs | KOHTPOJIA.
uHpopmanuy; ¢opmMar  OoQOpPMIICHHUS | YMEHUE  aHAJIM3UPOBAaTh  Marepuail,
pe3yIbTATOB TIOUCKA HHPOPMAITUH OJIHAKO HE  BCE  BBIBOJBI  HOCST

CcoJeprKaHue AKTY&JIbHOM | apryMEHTUPOBAHHBIA M JI0Ka3aTEJIbHBII
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HOpMaTHBHO-HpaBOBOﬁ AOKYMCHTAIlUU,

COBpEMEHHAs Hay4yHas 51
npodeccuoHaIbHAS TEPMHHOJIOTHS;
BO3MOKHEIE TPaCKTOPHH
po(heCCHOHATBHOIO pasBUTHUS 5
caMo00pa3oBaHUS

IICUXOJIOTHUECKUE OCHOBEI
JEeSITENHHOCTH KOJIJIEKTHBA,
IICUXOJIOTHUECKHE 0COOEHHOCTH
JIAYHOCTH, OCHOBEI MIPOEKTHOM
JEeSITENHHOCTH

0COOEHHOCTH COLIMAJILHOIO Hu
KYJILTYPHOTO KOHTEKCTA; [paBHiIa

o OopMIICHHUS] TOKYMEHTOB M MOCTPOCHUS
YCTHBIX COOOTIIEHH.

XapaxTep. Cobmronarotes
JINTEPATYPHOI peuu.

OrneHka «Y IOBIETBOPUTEIHLHOY
JIOTTYCKAIOTCS HapYyIICHUS B
IMOCIIEIOBATEIbHOCTH H3JI0KCHHUS.
Nwmerorcss ymomuHaHuS 00 OTHEIBHBIX
0a30BBIX HOPMATHBHO-TIPABOBBIX aKTaX.
HemomHo  packphiBalOTCS — MPUYHUHHO-
CIIEICTBEHHBIE CBS3M MEXIY SIBICHUSMHU
u COOBITHUSIMH. HemMoHCTpUpYIOTCS
MOBEPXHOCTHBIE 3HAHUS BOIpPOCA, C
TPYAOM peIIaroTcsi KOHKPETHBIE 3a/Iadm.
Nwmerorcss 3aTpynHEHUS C BBIBOJAMIL.
HomyckaroTtcst HapYIICHUS HOPM
JINTEPaTYpPHOU pEeUH.

HOPMBI

IrpaMOTHO HW3JIaraTb CBOM MBICIH U Onenka  «HeynoBIeTBOPHUTEIEHOY
oopmisTh JOKYMEHTBI no | Marepuan u3jIaraercs
npodeccnoHanbHON TeMaTuKe Ha | HEMOCIIEIOBATeIbHO, ~ COWBYMBO,  HE
TOCYJApPCTBCHHOM  SI3bIKE, TPOSBIATH | TPEJACTABIACT ONPEACICHHOW CUCTEMBI
TOJICPAHTHOCTh B pPa0OUYEM KOJUICKTUBE 3HAHUU 3(0) JHCUUTUINHE. He
COBpEMEHHBIE cpencTBa U | PaCKpbIBAIOTCS MPUYUHHO-CIICICTBEHHBIC
yCcTpoiicTBa WH(OPMATH3ALNU; TOPSJIOK | CBSI3H MEKAY SBICHUSMH U COOBITHUSIMH.
UX TpuUMeHeHuss u  mporpamMHoe | He  mpoBoautcst  aHanmu3.  BeiBojbl
obecrieyeHne B NPOQPECCHOHAIBLHON | OTCYTCTBYIOT. OTBeTsI Ha
JIeSITeTIbHOCTH JOTIOTTHUTENTLHBIE BOIMPOCHI
NpaBWiia TIOCTPOCHUS TMPOCTBIX W | OTCYTCTBYIOT.  VIMEIOTCS ~ 3aMeTHBIC
CITOYKHBIX NpeUIOKeHUI Ha | HapYIICHUs] HOPM JIUTEPATypPHOU peyu.
po(h)eCCUOHANBHBIE TEMBI; OCHOBHBIC
o0mIeynoTpeOuTenbpHbIe TJIaroJIbl
(6bITOBAs u npodeccuoHanbHast
JIEKCUKa);  JIEKCUYECKHH  MHUHHMYM,
OTHOCSIIIMUACS K ONMUCAHUIO MPEIMETOB,
Cpe/icTB u MPOIIECCOB
poheCCHOHATBHOMN JICATEIIbHOCTH;
0COOCHHOCTH TPOHM3HOIIEHHS; MpaBUIIa
YTEHUS TEKCTOB  MPOQeCCHOHATBHOM
HaNpaBJICHHOCTH
B pe3yibTaTe OCBOCHHS OIIeHKa
JUCIUIUIMHBL  OOYYarOIMUICS  JOJKECH JIESITeTIbHOCTH
yMeTh: 00yJaroImuxcs Mpu
pacro3HaBaTh 3agauy u/nimm BBITIOJTHEHUN u
nmpo0iieMy B MPOQPECCHOHAILHOM H/UIH 3aIUTEe
COIMATLHOM KOHTEKCTE; aHaTH3HpPOBATh pe3yibTaTOB
3aja4y W/WJIU MPOOJIeMy U BBIACIATH €€ MPaKTHUYECKUX,
COCTaBHBIE YacTH; OMNPEACIATh JTaIbl nabopaTopHBIX
pellieHus  3a1a4m; BBISIBIISITH " 3aHATHH,
3¢deKkTHBHO  UCKaTh  WHGOPMAIHIO, BEITIOJTHEHUH
HEOOXOMUMYIO JUIs pelleHUs 3aJla4u JOMAaIIHuX  pador,
W/WIH TTPOOIIEMBL ompoca,
COCTaBUTH TUIaH JICWCTBHS; pe3yJIbTaToB
OTIPEJICIIUTh HE0OXOIUMBIE PECYPCHI; BHEAyTUTOPHOM
BJIaJIeTh AKTyaJbHBIMH METO/aMH CaMOCTOSITEIHHOI
pabotel B mpodeccHOHaNbHOH U paboThI
CMEXKHBIX cdepax; peann3oBaTh oOyyaromuxcs,
COCTaBJICHHBIH IUIaH; OLICHUBATh KOHTPOJIbHBIX Pa0bOT
pe3yipTaT W TOCIEACTBHS  CBOHMX U JpYrHX BHUJIOB
JCUCTBUH  (CaMOCTOSITEIbHO  WJIM  C TEKYILEro
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MTOMOIIIbIO HACTABHUKA)

OTpeneNsaTs 3aJadd IS IIOHCKa
UHGPOPMAITUH; ONIPEIENIATh HEOOXOANMBIC
WUCTOYHUKN HMH(OPMAIMY; IUIAHUPOBAThH
MpoIlecCC  TOWCKA;  CTPYKTYPHPOBATH
MosydaeMyto HH(OPMAINIO; BBIICTATH
HauOoyiee  3HAYMMOE B  MEpEYHE
UHGOPMAIUH; OIICHUBATh MPAKTHYCCKYIO
3HAYUMOCTh pe3yIbTaToOB TIONCKa;
0 OpPMIIATE PE3yJIbTAThI TOMCKA

OTIPEIENIATh aKTyaJIbHOCTh
HOPMaTHBHO-TIPABOBOW TOKYMEHTAI[MH B
npodeccroHaTbHOM JIeSTSIILHOCTH;
NPUMEHSTh  COBPEMEHHYIO  HAy4YHYIO
npodeccHoHaTbHYTO TEPMHHOJIOTHIO;
OTIPEEIATh U BBICTPAUBATH TPACKTOPUU
npodeccnoHaITbHOTO pasBUTHS u
caMo00pa3oBaHUs

OpPraHU30BbIBaThH PA0OTY KOJUICKTHBA
U KOMaHjAbl; B3aUMOJEHUCTBOBATH C
KOJIJIEraMHy, pyKOBOJICTBOM, KIIMEHTaMH B
X07ie MPo(ecCHOHAIBEHON e TEIbHOCTH

rpaMOTHO H3JaraTb CBOM MBICIH U
0QOopMIIITH JIOKYMEHTBI o
npodeccuoHanbHON TeMaTuKe Ha
rOCYyJapCTBEHHOM  SI3bIKE, IPOSBIATH
TOJIEPAHTHOCTH B paboueM KOJIJIEKTHBE

ONMCHIBATh  3HAYMMOCTh  CBOEM
(cneyuanvrocmu)

PUMEHSATH CpencTBa
WHQOPMAIIMOHHBIX ~ TEXHOJOTHH  AJIs
pemieHuss NPO(EeCCHOHATBHBIX — 3alad;
UCIIOJIb30BaTh COBPEMEHHOE
MporpaMMHoOE o0ecreueHne

MOHUMAaTh OOMIMH CMBICT YETKO
NPOM3HECEHHBIX  BBICKA3bIBAHUI  Ha
W3BECTHBIE TeMBbI (ITPOPECCHOHANBHBIE U
OBITOBBIC), TOHUMATh TEKCTHI Ha 0a30BbIE
npodecCHOHANBHBIE TEMBI; y4acTBOBATh
B JAMalOrax Ha 3HAKOMbIE OOmMe u
npo()eCCHOHANIBHBIE ~ TEMbI,  CTPOUTh
NPOCThIE BBICKAa3bIBaHUSI O cebe H O
cBoel poheCCUOHANBHOM
JIEATENIbHOCTH; KPAaTKO OOOCHOBHIBATH U
OOBSACHUTH CBOM JEHCTBHS (TEKyIIUE U

IUTAaHUPYEMBIE); nucarb HPOCTHIE
CBSI3HBIE COOOIICHHS HAa 3HAKOMBIE WIIH
WHTEPECYIOIIne npogecCHOHANbHEIE
TEMBI

KOHTPOJIA.
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