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1. TACHOPT ITPOT'PAMMBI YYEBHOI'O IPEJIMETA
OVIL.12XUMUA

1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMMmsl

Pabouass mporpamma yueOHOoro mnpeamera OVIL.12 Xumus SBISETCS YacThIO IPOrPAMMBI
cpennero obmiero oOpaszoBanus 1o crneuuanbHocTsiM CIIO 11.02.06 Texuuueckas >KCILTyaTamus
TPAHCIOPTHOTO PAIMOAIEKTPOHHOTO 000pYyI0BaHUs (110 BUAaM TPAHCIIOPTA).

Pabouas nporpamma OVYIL.12 Xumus MoxeT OBITh HCIONB30BaHA B MPO(hecCHOHAIbHOM
MOAITOTOBKE, MEPETOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIIMHN paboUYHX MO Ipodeccusim:

19890 DnekTpoMOHTEp MO 0OCTYKMBAHUIO U PEMOHTY YCTPOHCTB CBA3H.

1.2. MecTo yueOHoii qucuunnnbl B cTpykrype OIIOII-TIIICC3:

B yuebnpix mmanax OIIOII-IIIICC3 wmecro ydeOHOro mpeaMera - B COCTaBe OOIIUX
0011e00pa3oBaTeNbHBIX YUEOHBIX MPEAMETOB, (POPMUPYEMBIX U3 00S3aTEIBbHBIX MPEAMETHBIX 00IacTe
®I'OC cpennero obmero obpazoBanus, st crernuanbHocTet CIIO cooTBeTcTBYOMEro Tpodus
npodeccnoHanbHOT0 00pa3oBaHus, peaausyercs Ha 1 Kypce.

1.3. Ilnanupyemble pe3y/JbTaThbl OCBOEHHUS NMpeAMeTa

1.3.1 Llens yuebHOrO peamMeTa — TpeOOBaHUs K pe3ybTaTaM OCBOEHUS yueOHOTo MpeIMeTa.

N3ydeHne xumMuu Ha 6a30BOM YpOBHE CPEIHETO (IOIHOIr0) 00I111ero 00pa3oBaHusl HAIPaBJIEHO Ha
JOCTUKEHHE CICAYIONINX [ENeH:

- OCBOCHHME 3HAaHMH O XMMHUYECKOM COCTABIIIIOLIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpA,
BOKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

- OBJAJICHHE YMEHHSMH TNPUMEHATH IMOJYYCHHBbIC 3HAHHUSA JUISI OOBSICHEHHS Pa3HOOOpPA3HBIX
XUMHYECKUX SIBICHUI U CBOMCTB BEILIECTB, OLICHKU POJHM XMMHUU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTUI
Y TIOJTY9E€HUH HOBBIX MaTEPUAJIOB;

- pa3BUTHE I03HABATEJIbHBIX WHTEPECOB U HHTEUIEKTYaJbHBIX CIIOCOOHOCTEH B mpolecce
CaMOCTOSITEJILHOTO MPHOOPETEHUSI XUMHUYECKUX 3HAHUM C MCHOJIb30BAaHUEM Pa3IMYHbIX MCTOYHHUKOB
uHpOpMalny, B TOM YHCIIe KOMIbIOTEPHBIX;

- BOCIIUTAaHUE YOEXKJIEHHOCTH B MO3UTUBHOM pPOJIM XMMHUHU B JKU3HHU COBPEMEHHOTro OOIIECTBa,
HE00X0AMMOCTH XUMHUYECKU TPAMOTHOTO OTHOIIEHHUS! K CBOEMY 3/I0POBBIO U OKpY»KaloIlel cpese;

- MPUMEHEHHUE MOJYYEHHBIX 3HAHUH W YMEHUH JUIsi O€30MacHOr0 HMCMOJIb30BaHUS BEIIECTB U
MaTepHajioB B OBITY, CEIbCKOM XO3SHCTBE M Ha NPOM3BOJICTBE, PEIIEHUS NPAaKTUYECKUX 3a7ay B
MOBCEIHEBHOM  KM3HH, TMPEAYNPEKIACHUS SIBICHUH, HAHOCAIIMX BpEJ 3J0POBBI0 4YeJOBEKa U
OKpY>Karollen cpene.

1.3.2 B pesymbrate ocBoeHus yueOHoro mpeamera OVYIL.12Xumus Ha 06a3oBoM ypoBHE
00yJaroImuiics 10JKeH 3HATh U MOHUMATh:

- BaXKHEHIlIMe XHWMHUYECKHE TOHSATHS: BEIIECTBO, XMMHMUYECKHUW DJIEMEHT, aTOM, MOJeKyJa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAs Macchl, MOH, aJUIOTPONHMS, U30TOIBI, XUMHUYECKasl CBS3b,
ANEKTPOOTPHUIATEILHOCTh, BaJ€HTHOCTb, CTENEHb OKHCJIEHMS, MOJIb, MOJIIpHAs Macca, MOJISIPHBII
00beM, BELIECTBa MOJIEKYJISIPHOIO M HEMOJIEKYJSPHOTO CTPOECHMS, PACTBOPBI, DJEKTPOJIUT U He
ANEKTPOJIUT, BJIEKTPOIUTHYECKAs JUCCOLMALMSA, OKHUCIUTENb M BOCCTAHOBUTENb, OKHCIEHHE U
BOCCTAHOBJICHHE, TEIJIOBOM (P (EKT peakinu, CKOPOCTh XMMHUUYECKON PeaKIMU, KaTalu3, XUMHYECKOe
paBHOBECHE, YTIIEPOIHBIN CKeNeT, GYHKIIMOHATBHAS TPYIIa, H30MEPHS, TOMOJIOTHS;

- OCHOBHBIE 3aKOHbl XUMHH: COXPaHEHHMS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOINYECKUIN 3aKOH;

- OCHOBHBIE TEOPHHM XUMHUH: XUMHUYECKOH CBS3H, DIEKTPOIUTHUECKON TUCCOIMALNHU, CTPOCHUS
OPraHNYeCKUX COCTMHEHUM;

- BOKHEWIIIME BEUIECTBA U MaTepHUajbl: OCHOBHBIC METAILJIBI U CILIABBI; CEPHAs, COJIIHAS, a30THAs
U YKCYCHasi KUCJIOTBI; IIEJI0OYH, aMMUaK, MUHEpaJIbHbIe yIOOpEeHHs, METaH, STUJICH, alleTUJIeH, OeH301,
3TaHOJ, JKUPBI, MbUIA, TJIOKO3a, caxapo3a, Kpaxmal, KIeTyaTka, OJNKH, HCKYCCTBEHHBIE U
CUHTETUYECKHE BOJIOKHA, KayYyKH, MJIACTMACCHI.

yMeThb:

- Ha3bIBaTh U3YyYCHHBIEC BEIIECTBA MO "TPUBHAIBHON" WM MEXAYHAPOIHON HOMEHKJIIATYPE;



- ONpEAETATh BAJCHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB, THI XMMUYECKON
CBSI3W B COEIMHEHMAX, 3apsil HMOHA, XapakTep cpelbl B BOJHBIX pPACTBOpax HEOPraHMYECKUX
COCMHEHUH, OKUCIHUTENb M BOCCTAHOBHUTEIb, NMPUHAUICKHOCTh BEIIECTB K pa3IMYHBIM KilaccaM
OpPraHUYECKUX COCTUHEHUM;

- XapaKTepu30BaTh IEMEHTHI MaJbIX MEPUOIOB MO MX MOJ0KEHUIO B MEPHOJMYECKON CHCTEME
H.N.MenneneeBa;, oOumue XUMHUYECKHE CBOICTBa METaUIOB, HEMETAUIOB, OCHOBHBIX KJIACCOB
HEOPTraHMYECKUX W OPTraHMYECKUX COCJMHEHUH; CTPOCHHE W XUMHYECKHE CBOICTBa W3YyYEHHBIX
OpPraHUYECKUX COCTUHEHUM;

- OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS, IPUPOTY XUMHUYECKOU
CBSI3U (MOHHOM, KOBaJIEHTHOW, METa/NINYECKOH), 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM peakuuu HU
MOJIOKEHHS XMMUYECKOTO PaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

- BBIIOJHATh XMMHYECKHH SKCIEPUMEHT 110 PAaCHO3HABAHUIO BaXXHEUIIMX HEOPraHMYECKUX MU
OpPTaHUYECKUX BEIIECTB;

- IPOBOJAUTH CAMOCTOSITENIbHBIH IOUCK XMMUYECKOH HMH(OpPMALMM C HCHOJIb30BAHUEM
Pa3NUYHBIX HMCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX W3/IaHUI, KOMITBPIOTEPHBIX 0a3 JaHHBIX, PECYypCOB
WHTepHeTa); MCNOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTMM JJIsi OOpabOTKM M Iepefayd XUMHUYECKOH
nHGOpPMAINY U €€ TIPEACTABICHUS B Pa3IMUHBIX (popmax.

B pe3ynbraTte ocBoeHMs y4eOHOM IUCLMIUIMHBI OOydaroUMiics JOJKEH MCII0JIb30BaTh
nprOOpEeTEHHBIC 3HAHUS U YMEHHS B IPAKTUYECKOH IEeATETbHOCTH U IOBCEAHEBHOM KU3HU IS

- 00BSICHEHUSI XUMUYECKUX SBJICHUN, MPOUCXOSIIUX B IPUPOAE, ObITY U HA IPOU3BO/ICTBE;

- OTIpeIeTICHUS BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3IHMUHBIX YCIOBHIX U
OLIEHKHU MX HOCJIECTBUIA;

- DKOJIOTMYECKU IPaMOTHOTO ITOBEJICHUS B OKPYXKAIOLIEH Cpesie;

- OLIEHKU BIIMSHUSI XMMUYECKOTO 3arps3HEHUs] OKPYXKAIOLIEH cpebl Ha OpraHu3M 4elloBeKa U
JpyTHUE KUBBIE OPTaHU3MBI;

- Oe3omacHOro oOpaleHHs ¢ TOPIOYMMH M TOKCHYHBIMHU BEIIECTBaMH, JaOOpaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/laHHON KOHLIEHTPAIMU B OBITY M Ha MPOU3BOJICTBE;

- KpUTHUYECKON OLIEHKH JOCTOBEPHOCTH XMMHYECKON MH(QOpMAIMH, MMOCTYHNAIOUIEH M3 pa3HbIX
HCTOYHUKOB;

- TIOHMMaHUS B3aUMOCBS3M yuyeOHOro nmpeaMera ¢ OcOOEHHOCTSIMH Tpodeccuil U
npopeCcCUOHATLHON JeSITEIbHOCTH, B OCHOBE KOTOPBIX JIe)KAaT 3HAHUS IO JAHHOMY Y4eOHOMY
MIpPEIMETY.

1.3.3 [Inanupyemsble pe3yabTaTbl OCBOEHUS Y4eOHOI0 IpeaMeTa!

Oco0oe 3HaueHWe y4dyeOHBIM TpeaMeT HMeeT Mpu (HOPMHPOBAHMM W PA3BUTUU OOMIUX U
poeCCUOHATTbHBIX KOMIIETEHIIUH.



Koa u HaumeHoBaHMe

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

¢hopmupyembIx O0mue JMCcHuIMHAPHbIE
KOMIIeTeHI M i
OK 01. B yacTu TPpy10BOro BOCIIUTAHMSA: - BJIQJIETh CUCTEMON XMMUYECKUX 3HAHUM, KOTOpask BKIKOYACT:

Bri6upath criocoOsr
pelIeHus 3a1a9
npoeCCHOHATLHON
JeSTebHOCTH
MPUMEHUTEIBHO

K pa3IM9IHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYIy, OCO3HAHHE IIEHHOCTH MacTEepPCTBA,
TPynOJItO0HE;

- TOTOBHOCTh K AQKTHBHOH JEATCIHPHOCTH TEXHOJOTHYECCKON H
COLIMAJIbHOW HAIPABJICHHOCTH, CIIOCOOHOCTh HWHUIIMUPOBATH,
IJIJAHUPOBaTh W CAMOCTOSITEJILHO  BBIMIOJIHATH — TaKylo
JIEATEIIHHOCTD;

- HHTEpPEC K pasnuyHbiM chepam mpodeccuoHaTbHON
JIEATEIILHOCTH,

OsJajieHne YHHBEPCAJbHBIMU Y4eOHbIMU MO3HABATEILHBIMH
JeiicTBUSIMH

a) 0a3oBble JJOrHYecKue J1eiicTBUs:

- CaMOCTOSATEIBHO (HOPMYIHPOBATh M  AKTyaJU3HPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN TMPU3HAK WM OCHOBAHUS IS
CpaBHEHWUsI, KIacCU(pHUKAIUKN U 0000IICHUS;

- OIpeaciaTh ez JCATCIIBHOCTU, 3a1aBaTb
napaMeTpbl U KPUTCPUU UX JOCTUKCHUS,;
- BBIABJIATH 3aKOHOMCPHOCTHU n IMPOTUBOPCHUSA B

paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTbH KOPPEKTUBBI B JAEATENILHOCTb, OLICHUBATh COOTBETCTBUE

pe3yJIbTaTOB  LIENsAM,  OLEHUBATh  PUCKUM  TOCJEICTBHI

NEeSATEeTbHOCTH;

- pa3BHUBATb KPCATHMBHOC MBIINUICHUC IIPU PCIICHUM KU3HCHHBIX

npobiem

0) 0azoBbIe HCC/IEI0BATEILCKME IeHCTBYS:

- BJIQJIETh HAaBBIKAMU Y4EeOHO-MCCIIENIOBATENIHCKOW W TPOEKTHOM
NeATEeIbHOCTH, HaBbIKAMU pa3pelieHus Ipooem;

- BBIBJISITH PUUMHHO-CJIE/ICTBEHHBIEC CBS3H M aKTyaIU3UPOBATh

3a7ady, BBIIBUTATh TUIIOTE3Y €€ PEIICHUs, HAaXOAUTh apryMEHTHI

JUTSL IOKA3aTe/IbCTBA CBOMX YTBEPXKACHHUH, 3a/7aBaTh MapaMeTphl

Y KPUTEPUU PEIICHHUS,;

- AHAJIM3UPOBATHL IIOJYYCHHBIC B XOAC PCHICHUA 3aJa4u

OCHOBOITOJIATAIONINE TOHATHS (XMMHYECKMH 3JIEMEHT, aToM,
AJIEKTPOHHAsE 000JI0YKa aToMa, S-, P-, J-3JIEKTPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYIIa, BaJIEHTHOCTb,
AJIEKTPOOTPHIIATSIIBHOCTh, CTEICHb OKHCJICHUS, XUMHYCCKas
CBSI3b, MOJIb, MOJISIDHASI Macca, MOJIIPHBIA OOBEM, YIJIEPOIHBINA
ckener, (QYHKIMOHAIbHAS TpyIa, pajdKal, H30MEpHs,
M30MEpBI, TOMOJIOTUYECKHIA Psil, TOMOJIOTH, YTJICBOIOPOIBI,
KHCIIOPOA- M a30TCOMACPIKAIINE COCITUHEHHsI, OMOJIOTUYECKU
aKTHBHBIC BeIIecTBa (yIJICBOIbBI, JKUPBI, OCIKH), MOHOMED,
HOJMMEp, CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COCMHEHUS, KPUCTAIUIMYECKAss PEIIETKA, THUIbI XUMHUYECKHX

peakimii  (OKUCIUTEIbHO-BOCCTAHOBUTEBHBIE,  JK30-  H
SHJIOTEPMHUYECKHE, PEaKIMd HWOHHOrO OOMEHa), pacTBOp,
JJIEKTPOJINTHI, HEDJIEKTPOJIUTHI, IEKTPOJINTHYECKAS

JUCCOLIMAIMs,  OKHUCIIMTENb,  BOCCTAHOBMUTEIb,  CKOPOCTh
XUMHUYECKOW PEaKIMK, XUMHUYECKOE PaBHOBECHE), TECOPUU U
3aKOHBI (TEOpUS XUMHYECKOTO CTPOCHUS OpPraHHMYECKHX
BemiectB  A.M. bByrtnepoBa, TeopHus 3JIEKTPOIUTUYECKON
qucconuanuu, nepuoanueckuii 3akon [[.1. Menzeneesa, 3akoH
COXPAHEHHUSI MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHI S3BIK
XUMUH, (aKTOIOTUYECKUE CBEICHHS O CBOMCTBAX, COCTaBe,
MOJydeHMH W O€30MacHOM  HCIOJBb30BAHWUM — BAYKHEHIIINX
HEOPTraHMYECKUX ¥ OPraHWYeCKHX BEHIECTB B OBITY W
MPAKTUYECKOU IeSITETLHOCTH YEIOBEKA;

- YMEThb BBIBISATH XapakTepHbIE NPU3HAKK U B3aUMOCBS3b
W3YYEHHBIX TOHSTHH, MPUMEHATh COOTBETCTBYIOIINE TTOHSTHS
MIpU ONMCAHUM CTPOEHUS U CBOMCTB

HEOPTraHWMYECKUX U OPraHUYECKUX BEIIECTB M MX MPEBPAICHHIA;
BBISBIIATh B3aUMOCBSI3b XMMHUYECKUX 3HAHWHM C TOHATHSIMH H
MPEICTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

- yMEThb HCHOJb30BATb HAUMEHOBAaHUA  XMMHYECKHUX
COCAMHEHUIN  MEXKIYHAPOJHOIO COK03a TEOPETUYECKOW U




pE3yJIbTaThl, KPUTHYECKH OLICHUBATD HX JOCTOBEPHOCTB,
IMIPOTrHO3UPOBATH HU3MCHCHUC B
HOBBIX YCJIOBHSX;

- YMCTb NCPCHOCUTD 3HAHHWA B IIO3HABATCIIbHYIO U IPAKTUYCCKYIO
00J1aCTH )KU3HEEATEIbHOCTH;

- YMCTb MHTCIpUPOBATH 3HAHHUA U3 Pa3HbIX MTPECAMCTHBIX
obacTe;

- BBIIBUTATh HOBBIC WIEH, NPEAJIararb OPUTHMHAIBHBIE ITOAXOABI U
peleHus;

- CIIOCOOHOCTh MX MCIOJIb30BaHUS B IIO3HABATEIbHON U
COLMAIIBHOM IIPAKTUKE

NPUKIAAHON XMMHM W TPUBHAJIbHBIC HA3BAaHWS BaKHEHIINX
BEILIECTB (ITUJIEH, alleTHJICH, TIIHLEPUH, (eHo, (hopMabIeru,
YKCyCHasi KUCJOTa, TJIMLUH, YrapHbIA Ia3, YIJIEKUCIBIA Tas3,
aMMHaK, TalleHasi i3BeCTh, HEeTralleHast U3BECTb, MUTHEBAS COJA U
IPYruX),  COCTaBIATh  (OPMyJbl  HEOPraHMYECKHX U
OpPraHMYEeCKUX BEUIECTB, YPABHEHUS XHMHUYECKUX PEaKIH,
OOBSICHATH X CMBICIT; IOATBEPKIATh XapaKTepPHbIE XUMHYECKUE
CBOWCTBA BEUIECTB COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH U
3aIMUCSIMHU YPAaBHEHUI XMMUYECKUX PEaKInii;

- YMEThb  YCTaHAaBIMBAaTh  MPUHAIICKHOCTH  W3yYEHHBIX
HEOPraHMYeCKUX "
OPraHUYEeCKUX BEIIECTB K OIPEICIICHHBIM KJaccaM U TpyIIam
COCAMHEHMH, XapaKTepu3oBaTh HUX COCTaB M BaKHEHIINE
CBOMCTBA; ONPENIEIATh BU/IbI
XMMHYECKUX CBS3eH (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas,
BOJIOPO/IHAS), TUIBI KPHCTALIMYECCKHX PEIICTOK BEIECTB,;

KJI1acCH(UIIMPOBATH XUMHYECKUE
peakuumy,
- chopmMHpOBaTh  MPEACTABICHUS: O  XUMHYECKOM

COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHON KapTUHBI MHpa, pOJU
XUMHUU B TIO3HAHUM SIBJICHUN TNPHUPOJBL, B (HOPMHUPOBAHUU
MBIIIJIEHUSI U KYJIbTYPbl JMYHOCTH, €€ (YHKIMOHAIbHOMN
IPaMOTHOCTH, HEOOXOAMMOHN JUIS pELIeHUs] TPaKTHUYECKUX
3aJa4 U IKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJHON CPELIE;

- YMeTh MPOBOJUTH pacyeTbl MO XUMHUYECKUM (opMyrnaM M
YpaBHEHUSM XHMHUYECKHUX pEakUuil C HCHOJIb30BaHUEM
(U3NYECKUX BEIMYUH, XapaKTEPU3YIOLIHX BEILIECTBA C
KOJIMYECTBEHHOMN CTOPOHBI: Macchl, obbema
(HOpManbHbIEe YCIOBHSI) Ta30B, KOJMYECTBA BEIECTBA;
WCIIOJIb30BAaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JUIsl TPUHATHUS
pElIeHNI B KOHKPETHBIX *XKM3HEHHBIX CUTYallUsX, CBA3AaHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM.

OK 02.
Hcnons3oBaTh

B 00s1acTH HEHHOCTH HAYYHOTO MIO3HAHUSA:
- c(hopMUPOBAHHOCTH ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO

- YMETb IUIAHHPOBATh U BBIIOIHATH XUMHYECKUN DKCIICPUMEHT
(IpeBpallleHus] OpPraHWYeCKUX BEIIECTB IPU  HArpeBaHMH,




COBpPEMEHHBIC
CpezAcTBa MOKUCKa,
aHaM3a u
MHTEpIpEeTauu
nHpopManuu, u
MH(pOPMALMOHHBIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 3a/1a4

COBPEMEHHOMY YpPOBHIO Da3BUTUS HAayKd U OOILECTBEHHOM
MPAKTUKH, OCHOBAaHHOT'O Ha IMATIOre KYJIBTYD,

CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM
MHUPE;

- COBEpPLICHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOM KYJIBTYPbI Kak
Cpe/CTBa B3aUMOICUCTBHS MEXKTY JIFOABMHU U TTO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTM HAYYHOW JEATEIIbHOCTH, TI'OTOBHOCTH
OCYILIECTBJISITh MPOECKTHYIO M HCCIEIOBATEIILCKYIO AEATELHOCTD

MOJTy4eHHE STHICHA U M3YYEHHE €ro CBOWCTB, KaueCTBEHHBIE
peakiy Ha albJCTH/bI, KpaxMmall, YKCYCHYIO KHUCIIOTY;
JeHaTypalys O€JIKOB NpU HArpeBaHUM, I[BETHbIC pEAKIIUU
OC€JIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHA, OMpEIeIsiTh
Cpelly BOIHBIX pacTBOPOB, KAUECTBEHHBIE PEaKIUy Ha Cyabdar-
, kKapOOHaT- M XJIOpUJI-aHUOHBI, HA KaTHOH aMMOHWS;, peliaTh
SKCIIEpPUMEHTANIbHBIE  3a7aud 1o TeMaM "Meramibl" u
"Hemetayuipl') B COOTBETCTBUM C IpaBWIaMHU TEXHUKU

npodeccuoHaIbHON WHMBUIyaJIbHO U B TPYIIIIE; 0€30I1aCHOCTH TPH OOPAILEHNH C BEIIECTBAMM U JIaAOOpaTOPHBIM
JESATENbHOCTH. OByajieHne YHUBEPCAILHBIMH Y4eOHBIMH 000pyJOBaHMEM; MPEJICTABIATh  PE3YIbTaThl  XUMHUYECKOTO
MO3HABATEJIbHBIMH JIeHICTBHSIMHU: SKCIIEpUMEHTa B (hOpME 3alUCH YPaBHEHUI COOTBETCTBYIOLIMX
B) padora ¢ undopmauueii: peakumii u (opMynmuMpoBaTh BBIBOABI HAa OCHOBE OSTHX
- BJIaJIeTh HAaBBIKAMM IOJIYYeHUs MH(POPMALMM U3 MCTOYHUKOB | PE3YJIbTATOB;
Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBIIATH MOUCK, AHAIM3, | - YMETh  AHAIU3MPOBaTh  XUMUYECKYI0  HMH(pOpMAIIHUIO,
CUCTEMAaTH3allMI0 W MHTEPIpeTalio MH(GOPMAIMK PA3IWYHBIX | TOJYYaeMYyI0 U3 PpasHbIX MCTOYHHMKOB (CPEICTB MacCOBOM
BUJIOB U (JOPM MPECTABIICHUS; uapopmarmu, cets UHTEpHET 1 ApyTHe);
- CO3/IaBaTh TEKCThl B PA3MYHBIX (pOpMATAX C y4ETOM HA3HAUEHUS | - BIIAAETh OCHOBHBIMU METOJIAMH HAYYHOTO MO3HAHS BEIIECTB U
MHpOpPMAIMKM U ILEJIEBOM ayIUTOpuH, BbIOMpas ONTUMAJIbHYIO | XMMHUYECKUX SIBIEHUH (HaOtOAeHNEe, U3MEPEHHE, SKCIIEPUMEHT,
(opMy npesicTaBlIeHs U BU3YyaJIN3alluy; MO/IEJTUPOBAHUE);
- OLICHMBATb JJOCTOBEPHOCTb, JIETUTUMHOCTb HH(OPMALIUH, €€ | - YMETh NPOBOJUTH PACUYeThl MO XUMHYECKUM GopMyiaaM Hu
COOTBETCTBHE MPABOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM; YPaBHEHHMSM XHUMHUYECKHX PpEaKIUid C HCIOIb30BAHUEM
- HUCIIONB30BaTh cpencTBa MH()OPMAIMOHHBIX U | pu3nuecKkuX BEIMYMH, XapaKTepU3YIOIIMX BEIIeCTBA C
KOMMYHHKAIIUOHHBIX TEXHOJOIMH B pELIeHWH KOTHUTHUBHBIX, | KOJTMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMajbHBIE
KOMMYHUKaTUBHBIX M OpPraHU3AlMOHHBIX  3aJa4  C | YCIOBUS) TIa30B, KOJUYECTBA BEIIECTBA; MCIIOJIb30BaTh
CO6J'IIO,Z[CHI/ICM CUCTCMHEBIC XHUMUUYCCKUC 3HAHUA OJId MPUHATUA peHIeHI/Iﬁ B
TpeOOBaHUI SPrOHOMUKH, TEXHUKU OE30IACHOCTH, TMTHEHBI, | KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBA3aHHBIX C BELIECTBAMU
pecypcocOepexeHusi, MPaBOBBIX U ATHUECKUX HOPM, HOPM | M UX MPHUMEHCHHUEM
MH(POPMAIIMOHHOH 0€301MacHOCTH;
- BJaJeTh HAaBBIKAMM pAaCIIO3HABAaHUS M 3allUThl WH(OpPMAIHH,
MH(OPMALIMOHHOM 0€30M1aCHOCTH IMYHOCTH
OK 04. - TOTOBHOCTh K  CaMOpPA3BUTHIO,  CAMOCTOSITENIBHOCTH U | - YMETh IUIAHUPOBATh U BBIMOIHATH XUMUYECKUH SKCIIEPUMEHT
O¢dexTuBHO CaMOOIIPEIEIIEHUIO; (IpeBpaIeHus] OpPraHWYeCKWX BEIIECTB TPH HAarpeBaHWH,
B3aI/IMO,Z[eI\/'ICTBOBaTI> Hu | - OBJIaJICHUC HAaBbIKAMU Y‘-Ie6HO- HCCHGHOB&TCHBCKOﬁ, HpOCKTHOfI " | IOJTYYCHUC OTHUJIICHA U HU3YUYCHUC CTO CBOﬁCTB, Ka4CCTBCHHBIC
paboTats B COLIMAJIBHON JIeATENbHOCTH; peakiMu Ha aiblEerMIbl, Kpaxmal, YKCYCHYIO KHUCIOTY;

KOJIJICKTHUBE U

OBJIa}:[eHI/Ie YHUBEPCAJIbHBIMU KOMMYHHKATHBHBIMHA

JieHaTypaiys O€JNKOB MPU HArpeBaHUM, IIBETHBIC pEaKIHu




KOMaHJIE. NneicTBUSIMU: 0€JKOB; MPOBOIUTH PEAKIMH HOHHOTO OOMEHa, OMpENeNsTh
0) COBMeCTHAA 1eSITEJIbHOCTh: Cpeay BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEAKIMH HA CYIIb(at-
- [OHHUMATh u UCIOJIb30BaTh pEeuMyIIecTBa | , KapOOHAT- U XJIOPHU-aHHOHBI, HA KaTHOH aMMOHMS; pellaThb
KOMaHI[HOﬁ n HHI[HBHI[y&JIBHOfI paGOTBI; OKCIICPUMCHTAJIBHBIC ~ 3a/laiud 1[I0 TEMaM «Mertamel» u
- TpPUHUMATb LEIH COBMECTHOI nesTensHocTH, | «Hemeramnbpl») B COOTBETCTBUM C MpaBWIAaMH  TEXHUKU
OpPraHW30BbIBATE W  KOOPIWMHUPOBAaTh  JICUCTBUS 10 €€ | OE30MacCHOCTH TpY OOpAIICHUH C BEIIECTBAMH U J1aOOPATOPHBIM
JOCTUKEHHIO: COCTABIIATh IJIaH ACMCTBUM, paclpeieNiaTh poiau | 00OpyIOBaHUEM; TMPEACTABIATH PE3YNbTaThl  XHUMHUYECKOrO
C y4eTOM MHEHHH YYaCTHHKOB OOCYXJIaTb pe3yibTaThl | SKCIEpUMEHTa B ()OpPME 3alHCH YPAaBHEHHH COOTBETCTBYIOIIUX
COBMECTHOM palOThI; peakuuii ¥ (HopMynuUpOBaTh BBIBOJBI HAa OCHOBE JTHX
- KOOP/IMHUPOBATh M BBITOJHATH Pa0OTy B YCIOBHSIX PEAJBHOTO, | pe3yJbTaTOB
BUPTYaJIHbHOTO U KOMOMHHPOBAHHOTO B3aUMOCHCTBUS,
- OCYLIECTBJSITh IIO3UTHBHOE CTPAaTE€rMueckoe IIOBEICHUE B
Pa3IMYHBIX CUTYAIUSIX, MPOSBISATH TBOPYECTBO M BOOOpaKEHHE,
6BITL NHUIINATUBHBIM
OgiaieHne yHUBEPCAJbHBIMH PeryJIITHBHbIMH ICHCTBUSIMM:
r) IpUHATHE ce0sl M APYTrUX JI0dei:
- IPUHUMATh MOTUBBI U apTyMEHTBI APYTUX JIIOACH NPU aHAIN3E
PE3YIbTATOB JEATENHHOCTH;
- MIPU3HABaTh CBOE IIPABO U MPABO JIPYTHX JIOJIEN HA OIINOKH;
- pa3BuUBaTh CIOCOOHOCTh TOHWMATh MHUpP C TO3UIMU JPYTroro
YeJI0BEKa;
OK 07. B 00/1acTH 3K0/710rM4€CKOr0 BOCTIMTAHMS - chopMupOBaTh MPEICTABICHUS: O XUMUYECKON COCTaBIISIONICH
CopnelicTBOBaTh - chOpPMHUPOBAHHOCTh HKOJOTMYECKON KYyJIbTYphl, MOHUMAaHHE | €CTECTBEHHOHAyYHOM KAPTUHBI MHUPA, pOJIM XHMHH B
COXpaHEHUIO BJIMSIHHS COLMATBHO-9KOHOMHUYECKHX TPOIIECCOB HA COCTOSHHE | MO3HAHUU SIBJICHUN MPUPOBI, B GOPMUPOBAHUN MBILUIEHUS U
OKpY’KaroIlel Cpelsl, | IPUPOJHOW W COLMATBLHOW CpEIbl, OCO3HAHWE TJO0AIBHOTO | KyJbTYpbl JMYHOCTH, €€ (YHKIMOHAIBHONW TIPAMOTHOCTH,
pecypcocOepexeHHIo, | xapakTepa 3KOJIOTHUECKUX MPOOIIeM; HEOOXOMUMOW ANl pelIeHUs]  MPAKTUYeCKUX  3a/laud

MIPUMEHSITH 3HaHUs 00
M3MEHEHUH KJIMMaTa,
TIPUHITUTIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYyallUsX.

- TUIAHUPOBAHHWE W OCYILECTBICHUE JECHUCTBUIM B OKpYKaOIIEH
CpeAe Ha OCHOBE 3HAHUSA [EJed yCTOWYMBOIO PA3BUTHSA
YeJIOBEUECTBA; AKTUBHOE HENPUSATHE JCUCTBUM, MPUHOCSILUX
BpE OKPYXAIOLIEH cpere;

- yMEHHe TIPOTHO3UPOBATh HEONIATrONPHUSTHBIE SKOIOTHUYECKUE

MIOCJIEACTBHSA MIPEAIPUHIMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;
- paclupeHue OlIlbITa JEATEIIbBHOCTU JKOJIOTUYECKON

HaIpaBJICHHOCTU;

9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO
U IIPUPOJHOMN Cpee;

- yMeTb coOJI0AaTh MpaBUjla SKOJIOTHYECKH LIEIeCO00pa3HOro
MOBEACHUSI B OBITY W TPYIOBOM JEATENBHOCTH B  LEJSX
COXPaHEHHsI CBOETr0 3/I0pOBbsl M OKPYKAIOLIEW NPUPOTHON
Cpelbl; YUYMTBHIBaTh ONACHOCTb BO3JCHCTBUSI HA  JKUBBIC
OPraHU3MBI OIPENICIICHHBIX BEIIECTB, IOHUMAS CMBICIT ITOKA3aTeNs
MPEIEILHON JOIMYCTUMOM KOHLIEHTPALUU




- OBJIaJICHUEC HABBIKAMHU Yy4EOHO-HUCCIEIOBATEIBCKOM, MPOSKTHON
U COLIMATIBLHOH JIeSITEILHOCTH

IK.1.2.
Ocy1ecTBIATH
cOOpPKY, MOHTaX H
JIEMOHTAX SJIEMEHTOB
AJIEKTPOHHBIX
OJIOKOB, YCTPOHCTB U
CHCTEM  Pa3IMYHOTO
THIIA

YMenusi: BeIMoMHATh MOA00p ¥ MOATOTOBKY HEOOXOIUMBIX 000PYI0BaHUSI, MATEPHUATIOB M HHCTPYMEHTOB IS BBITTOTHEHUS
cOOpKH, MOHTaXa U JEMOHTAKa AJIEMEHTOB JIEKTPOHHBIX OJIOKOB, YCTPOUCTB M CHCTEM Pa3IMYHOIO TUTIA
BrITIOTHATE COOPKY, MOHTX U JIEMOHTAXK JIEMEHTOB JICKTPOHHBIX OJIOKOB, YCTPOWCTB M CUCTEM Pa3JIMYHOTO THIIA B
COOTBETCTBUU C TEXHOJOTHYECKON JOKYMEHTAIUEH.
OcymiecTBISATh KOHTPOJIb Ka4eCTBa COOPKH, MOHTaXKa M JICMOHTa)Ka JIEMEHTOB JICKTPOHHBIX OJIOKOB, YCTPOWCTB M CUCTEM
YuTtarh KOHCTPYKTOPCKYIO U TEXHOJIOTUYECKYIO JOKYMEHTALUIO
3HaHusi: OCHOBBI AJIEKTPOTEXHUKU U SJICKTPOHUKU
Hasnauenue, BUJIbI, TapaMeTPhI AJICKTPOPATHOKOMIIOHEHTOB, MX MAPKUPOBKA U YCIOBHBIC TpaduyecKkue 0003HAUYCHHUS Ha
AJIEKTPUYECKUX CXEeMaX.
Buapl v TUIIBI JIEKTPUYECKUX CXEM, IPABUJIA UX YTCHUS U COCTABJICHUS.
Jlornyeckre 0CHOBBI IOCTPOEHHUS PAJIH03JIEKTPOHHBIX YCTPOUCTB;
Haznauenue, KOHCTPYKTUBHbBIE OCOOCHHOCTH, TPUHIIUII ACHCTBHSI HU3KOYACTOTHBIX MPUOOPOB, PAIUOITIEKTPOHHBIX OJIOKOB U
mKagoB;
Bunel, xapakTepuCcTHKHU, 00JIaCTH MPUMEHEHHS U MIPaBUIIa UCIOJIb30BaHUS TEXHOJIOTHYECKOTO 000pYyI0BaHUS, IPUMEHSIEMOE
JUTst COOPKM ¥ MOHTaXa.
Y CTpoiCTBO, MPUHIIUII JEHCTBHSI CIIECApHO-COOPOYHOTO M KOHTPOIBHO-U3MEPUTENBHOTO HHCTPYMEHTA, IPUCIIOCOOTCHUN ISt
COOPKH JIEKTPOHHBIX OJIOKOB, YCTPONCTB M CUCTEM PA3IUYHOTO THIIA.
[IpaBuia, METOBI U TIOCTIEAOBATENBHOCTh BBIMOHEHUS PA0OT M0 MOHTAXY M IEMOHTAXKY JIEMEHTOB AJIEKTPOHHBIX OJIOKOB,
YCTPOMCTB M CUCTEM PA3JIMYHOrO TUIIA
Buner nedextoB, ciocoObl U cpeicTBa KOHTPOJIS KauecTBa COOPOYHBIX M MOHTAKHBIX PadoT.
CpencTBa U CUCTEMBI DJIEKTPONUTAHUS PAJMOITIEKTPOHHOTO 000PYIOBAHUS




B pesyiaprare OCBOGHHST TpOTrpaMMbl YU4eOHOTO TpeAMeTa pealu3yercss MporpaMma
BOCIIUTaHMsI, HallpaBJIeHHas Ha (GOPMHUPOBAHUE CIEAYIOIINX JUYHOCTHBIX pe3yiabTaToB (JIP):

JIP 2 IlposBistoniuii  akTUBHYIO  TIPaXIAHCKYIO  IO3ULHUIO,  JIEMOHCTPUPYIOLIMM
IIPUBEP)KEHHOCTh NMPUHLUIIAM YECTHOCTH, HOPSA0YHOCTH, OTKPBITOCTH, SKOHOMUYECKHU aKTHBHBIN U
YUYacCTBYIOIIMM B CTYACHUECKOM U TEPPUTOPHAIBHOM CaMOYIPABIECHUH, B TOM YHCIIE HA YCIIOBHSIX
I0OpOBOJIBUECTBA, IMPOJYKTHBHO B3aMMOJEHCTBYIOUIMH M  y4acCTBYIOUIMH B JI€ATEIBLHOCTH
OOIIECTBEHHBIX OPraHU3aINi.

JIP 4 IlposiBnsonuii U JEMOHCTPUPYIOIIMN YBaXX€HME K JIIOASIM Tpyda, OCO3HAIOIIUN
LEHHOCTh COOCTBEHHOro Tpyna. Crpemsmuiicss K (GOPMUPOBAHUIO B CETEBOW Cpeie JIMYHOCTHO U
po(heCCHOHATILHOIO KOHCTPYKTUBHOIO «1LIU(POBOTO CIIeaa.

JIP 16 IIpuobperenne o0y4arOmMMUCS COLMAIBHO 3HAYMMBIX 3HAHUHM O MpaBHJaxX BEACHUS
9KOJIOTUYECKOr0 00pa3a KU3HU O HOPMAX U TPAJULMIX TPYAOBOM JEATEILHOCTH YelIOBEKa O HOPMAaX U
TpaJuLIMAX MOBEJEHUS YeI0BEeKa B MHOIOHAIIMOHAJIbHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 Tlosnyuenue oO0y4aromUMHUCS BO3MOXHOCTH CaMOPACKPBITHS M caMopeanu3anus
JIMYHOCTH.

JIP 30 OcymecTBisonMii MOUCK M HCHOJIb30BaHME HHEGOpMAIMM, HEOOXOAMMOM s
3¢ GEKTUBHOTO BBIMOJHEHHUS PA3JIMYHBIX 33134, MPOPECCHOHATFHOTO U IMYHOCTHOTO PAa3BUTHSI.



2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA
2.1 O0beM y4eOHOro npeaMera M BUJIbl y4eOHOH padoThl

Bup y4eOHoii padoTsI O0béM B yacax

O0Bém 00pa3oBaTeJIbHOM MPOrpaMMbI Y4eOHOT0 peaAMeTa 72
B TOM YHCIIE:

OcHOBHOe co/iep:KaHue 61
B TOM YHCIIE:

JEKLHH, YPOKH 25
MIPaKTUYECKHUE 3aHATHS 26
71a00paTOPHBIE 3aHATHS 10

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC coacpkanue

B T.4..
TEOpeTHYecKoe oOydeHue 8
CamocrosiTesibHas padoTa 11

IMpomexxkyTounas arrectamus (B popMe KOMIUICKCHOTO 3a4€Ta C OI[CHKO#) 2 cemecTp




2.2 TemaTnueckuii IV1aH U coAepxanue ydeoHoro npeagmera OYIL.12 XUMUA

1 2 3 4
DopmupyemMble
KOMIETCHINH
HaumeHoBaHue pa3jiesioB U TeM Conep:kanue y4eOHOIro MaTepHuaia, IPaKTUYeCKUe U J1adopaTopHbIe 3aHATHS, O0bem (OK),IIK u
CaMOCTOSITe/IbHAsI padoTa 00y4yaloumxcs 4acoB JIMYHOCTHBIE
pe3yJbTaThI
(JIP)
Pa3nen 1. TeopeTnueckue 0CHOBBI 8/1
XUMHUH
Tema 1.1 CtpoeHue aTOMOB. Conep:xanue yueOHOro MaTepuasia
[Teprnonnueckuii 3aKOH 1 TabJIMIIA O3nakomiieHue oOywaromuxcsi ¢ ¢GopMamMu TEKylled M  IPOMEXKYTOUYHOMH
JI.1. Menaeneesa aTTECTalluy, OCHOBHOW U JONOJHUTEIbHOU JUTEPATypOl MO KypCy NUCLUMILIUHBI U
MPOBEACHUE MHCTPYKTAXKA 110 TEXHUKE OE30MacHOCTH.
OcHoBHbBIE TIOHATHS M 3aKOHBI HEOpraHu4eckord U obmei xumuu. [lepuoanueckas
cucteMa xumudeckux aemeHToB /.. Menpaeneea. Ctpoenne aroma. CoBpeMeHHas
MOJeNb CTpoeHHus aroma. CHMBOJIMYECKMH SI3bIK XMMHHM. XHUMWYECKHH 3JIEMEHT.
DnexTpoHHas KoHpHUrypaius atoMa. Knaccudukammss XaMU4eCKHX 3JIEMEHTOB (S-, p- OK 01 OK 02
, d-anemenTsl). BayeHTHBIC dIEKTpOHBI. BaleHTHOCTh. JIEKTPOHHAs MPUPOIA 2 P 16.23.30
XUMAYECKOM  CBSI3U.  DJEKTPOOTPULATENbHOCTb.  BUABI  XUMHUYECKOW  CBSI3U T
(xoBasIeHTHasI, HOHHAS, METATMYECKAsl, BOJIOPOIHAS) U CTIOCOOBI € 00pa30oBaHusl.
[Tepronmueckas cucrema xumuyeckux neMeHToB /.M. Menneneesa. @U3HUECKHii CMBICIT
[Tepuommueckoro 3akoHa JI.M. MenneneeBa. 3aKOHOMEPHOCTHM HM3MEHEHHSI CBOMCTB
XUMHYECKHX HJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUU
C TIOJIOKEHUEM XUMHUECKOT0 3ieMeHTa B [leproanyeckoii cucteme. MupoBO33peHUECKOE
n HayuHoe 3HadyeHue Ilepuommueckoro 3axkona (M. Menaeneesa. Ilpornossr JI.H.
MemnneneeBa. OTKPBITHE HOBBIX XUMHUYECKUX JIEMEHTOB
CamocrosiTesibHas padoTa odyuarmuxcs: Nel
O3HakoMJIeHHE ¢ y4eOHBIMU U3JAHUSIMH U TOTIOJIHUTEIHHON JTUTEPATYpPOH, 1
YKa3aHHOM MpenojaBaresiemMm
IIpakTn4yeckoe 3aHATHE Nel | IIpakTnueckoe 3ansaTue Nel PerieHue nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX OK 01 OK 02
OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI | 3a71a4 N0 TeMe: «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI M PACUETHI 110 YPaBHEHUSIM 2 K 1.2
U pacueTbl [0  YPaBHEHUSIM | XMMHYECKUX PEAKIUII» JIP




XUMHNYCCKHUX peaKuHﬁ

IIpodpuibHbIe U NPO(ECCHOHATBLHO 3HAYMMbIE 3JIeMEHTbI COAEePKAHMS:
XUMUYECKHE SIBICHUS B OCHOBE TEXHOJIOTMUECKUX OIEepaluii Ha IpeIpUsITUiX
KEJIE3HOJOPOKHOTO TPAHCTIOpTA (HAIUIABKA IPU PEMOHTHBIX paboTax, HaHECEHUE
JAKOKPACOYHBIX ITOKPBITUIN).

2,4,16,23,30

IIpakTnyeckoe 3ansitue Ne2
CocraBiieHune 3JIEeKTPOHHO-
rpaduueckux Gopmys 3JIEMEHTOB

IIpakTuyeckoe 3ansiTe Ne2 Penienre npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aga4 1o Teme: CocTaBieHHe EKTPOHHO-TpahuIecKux GOpMyIl HIEMEHTOB.
IIpoduiabHbie 1 MPOoPecCHOHATBLHO 3HAYMMbIE 3JIEMEHTBI COEePKAHUS.
OcCHOBHBIE XUMHYECKHE 3aKOHBI, TCOPUH H YUICHUS CIIOCOOCTBYIOT 00JIEE TOJTHOMY
Y OCO3HAaHHOMY OHMMAaHHUIO XUMHUYECKHUX IPOIECCOB i (hOPMHUPOBAHUS
Hay4YHOT'0 MUPOBO33PEHHS; KAK OCHOBBI JUIsI KOJIMYECTBEHHBIX PACYETOB U PEIICHUS
MHOTHE PAacYETHbIE 3a7]a4l MPAKTUUYECKOT0 U TEXHOJIOTUYECKOTO 3HAUCHUSI.

OK 01 OK 02
JIP
2,4,16,23,30

IIpakTHyeckoe 3ansaTHE N3
XapaKkTepucTUKa XMMUYECKUX
3JIEMEHTOB 110 TIOJIOKEHUIO B
Ilepuonuueckon cucreme
XUMHUYECKHX 3yieMeHToB J[. 1.
Menneneena

IIpakTnueckoe 3anaTue Ne3 PenieHve npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM IO
TeMe: XapaKTepUCTUKa XMMUYECKUX 3JIEMEHTOB 1O NoJIokeHuto B Ileproanueckoit
cucTeMe XxuMuieckux snemMeHToB .M. MeHneneeBay.

IIpopuibHbIe M POPECCHOHATBLHO 3HAYMMBIE JIEMEHTHI COACPKAHMS.
OcCHOBHbIE XMUMHYECKHE 3aKOHBI, TCOPUU U YUEHHUS CIIOCOOCTBYIOT O0JI€e MOTHOMY
1 OCO3HAHHOMY IMMOHMMAHUIO0 XUMHUYECKUX MPOLECCOB sl OPMUPOBAHUS

Hay4YHOTO MUPOBO33PEHMS; 3HAHHE OCHOBHBIX XapaKTEPUCTHK U TOBEICHUS
Marepuaia B pa3HbIX YCIOBUSIX, ISl ONPEACIICHHS ONTUMAIIbHBIX YCIOBUI
9KCIUTyaTallui CPEACTB TEXHUUECKOIO OCHAIIICHUSI.

OK 01 OK 02
[IK 1.2
JIP
2,4,16,23,30

Pa3nen 2. XuMun4yeckue peakuuu

8/2

Tema 2.1. Knaccuduxanus 1 TUIIbI
XUMHUYECKHUX PEAKIIUH.

Conep:xaHue yueOHOro MaTepuasa

Knaccudukanus u TUNBI XUMHYECKHX pPEaKIUA C y4acTHEM HEOPTraHWYeCKUX
BemectB. CocTaBineHuWe ypaBHGHHMM pPEaKIUid  COCIUHEHHS, Pa3JI0KEHUS,
3aMeNIeHus, OOMEeHa, B T.4. PEaKIMi TOPEHHS, OKHCICHUI-BOCCTAHOBIICHHUS.
YpaBHEHUSI OKUCIEHUS-BOCCTAHOBIICHHS. (CTeneHb OKHUCIeHUsA. OKUCIUTENb |
BOCCTaHOBUTENh. COCTABJIEHHE U YPABHUBAHHE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakmuii METOJIOM JJIEKTPOHHOTO Oamanca. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC
peakuuu B MPUPOJIC, TPOU3BOJCTBEHHBIX MpOIECCaX U KU3HEAEATEIbHOCTH
OpPraHU3MOB.

OK 01 OK 02
[IK 1.2
JIP 4,16,23,30

CamocrosiTesibHas padora o0yyarommxcs Ne2
AHanu3 u npeodpazoBaHue yueOHoi nHpopMannnu. KoHciekTupoBaHue Mo Teme
«Bupl XUMHYECKOU CBSI3H).




IIpakTnueckoe 3aHsITHE Neq
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peaxkuu

Pemenne AKCIEPUMEHTAIbHBIX 3a7a4 10 TEeME: "OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU"

IIpopuiabHbie W NpodecCHOHAIBHO 3HAYUMbIE 3JJIEMEHTHI COJEPKAHUA.
3HaYeHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKIUMA B TPUPOAE U Ha
MPEANPHUATHAX JKEIE3HOJOPOXKHOM oTpaciv. OKHCIUTEIFHO — BOCCTAHOBUTEIIHHBIC
MPOLIECChI KAaK OCHOBAa MPOIECCOB KOPPO3UM METANIOB, Pa0OTHl XUMHUYECKUX

HCTOYHHUKOB TOKA M AKKYMYJIITOPOB U T.[.

OK 01 OK 02
K 1.2
JIP 4,16,23,30

Tema 2.2 DnexTpouTuueckas
JICCOIIMAIINS ¥ MOHHBI OOMEH

Conep:xanue yueOHOro MaTepuasa

Teopust 37EKTPOTUTHUECKON TUCCOIUAIIMU. PacTBOpeHHe KaK QPU3NKO-XUMUYCCKHIA
npouecc. MOHBL. DJEKTPONMUTHI, HEINIEKTPONIUTHL. Peakuuu HOHHOTO OOMEHa.
CocraBjeHHE pEaklUii HOHHOTO OOMEHa IIyTEeM COCTABICHHS WX TOJHBIX U
COKpAIllEHHBIX HOHHBIX YpaBHEHHWH. KUCIOTHO-OCHOBHBIC peakiMu. 3aJaHus Ha
COCTaBJICHHE WOHHBIX peakiuil. [waponus conel. 3HayeHHWe TUAPOJIM3A B
OMOJIOTrUYECKUX 0OMEHHBIX Ipoueccax. IIpumeHeHue TAaponausa B
IMPOMBIINIJIICHHOCTH.

IpopunbHbie U NPOPecCHOHATBLHO 3HAYMMBIE JJIE€MEHTBI COHAEPIKAHUS.
[IpakTHyeckoe WCIONB30BaHUE pEaKIUii HOHHOrO OOMEHa M THAPOIH3a Ha
MIPEATPUSATHSIX KEIIE3HOOPOIKHOTO TPaHCIIOPTA. [Tpumenenne Ha
YKEJIE3HOAOPOKHOM TPAHCIIOPTE PEaKIIMM MOHHOTO OOMEHA Il YMSTYCHHS BOJIbI
(cHwkeHne KoHueHTpauuu noHoB Ca’* u Mg?). Tmaponus Ha HpeaIPHATHSX
KEJIE3HOJOPOKHOTO TPAHCTIOPTA.

OK 01 OK 02
K 1.2
JIP 4,16,23,30

CamocrosiTesibHas padora o0y4yarommxcs Ne3
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3a7ad 1o Teme: «OCHOBHbBIE
KOJIMYECTBEHHBIE 3aKOHBI M PACUEThl 110 YPABHEHMUSIM XUMUYECKUX PEAKLIUID).

JlaGoparopnoe padora Nel
Peakiuu noHHOrO OOMEHAa.
I'mpponns conen

JlaGopaTopHoe 3ansitue (padora) Nel "Peakuun nonnoro oomena. I'maponus
coen"

UccnenoBanue cpeapl pacTBOPOB CoOJiel, OOpa30BaHHBIX CHJIBHBIMH M CIaOBIMHU
MPOTOJIUTAMHU, U UX PEaKIUi ¢ pacTBOpaMH MIENOYM, M KapOoHAaTa HATpHSs.
CocraBieHre peakiyii TuIpoJIn3a CoJeH.

OK 01 OK 02
[IK 1.2
JIP 4,16,23,30

Pa3nes 3. CTpoeHue u CBOICTBa HEO

raHU4YeCKHUX BEIIECCTB

9/2

Tema 3.1 Knaccuduxkarus,
HOMEHKJIaTypa U CTPOCHUE
HEOPraHM4YEeCKUX BEIIECTB.
IIpakTHyeckoe 3ansaTHe NeS

IIpakTHyeckoe 3ansiTue NeS PemreHne npakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX
3agad no Teme: Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX COCTUHEHUI

IIpopuiabHbie W nNpodecCHOHAIBHO 3HAYUMbIE 3JJEMEHTHI COJEPKAHUA.
VlcTOUHMK 1NeHbl B NEHHBIX OTHETYHIIUTENSAX — B3aUMOAEWCTBHE KHUCIOTHOTO MU

OK 01 OK 02
K 1.2
JIP 4,16,23,30

10




IIEJIOYHOr0 pacTBopa. Vcmosnp30BaHNWE KayCTHYECKOW COJIbI, KaJbIIMHUPOBAHHOMN
COJIbl, CHJIMKaTa HAaTpHsi, MeTacuiukKaTa HaTpus, (ocdarsl (TpunaTpuiidocdar u
tpunosmdocdar HaTpuUs) IS

CamocrosiTesbHast padora o0yyarommuxcs Ned
AHanu3 u npeodpazoBanue yueOHoi nHpopManuu. Pemenne ynpaxHeHUH 110 TeMe
«['eneTnueckas cBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COEAMHEHUI..

Tema 3.2 OU3UKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUUYECKUX BEIIECTB.
IIpakTnyeckoe 3ansitue Ne6

n

IIpakTnyeckoe 3ansaTue Ne6 PeiieHne SKCIEPUMEHTAIBHBIX 3aJa4 IO TEMe:
CsoiicTBa MeTauioB "

IIpodpunabHbie U NMPOGeCCHOHAIBHO 3HAYUMBbIE JJIEMEHTbI coaepkaHus. s
JWHAN CBSI3M W YCTPOMCTB CBSI3M, OOCIYXMBAaHHM W PEMOHTE TPAHCIIOPTHOTO
PaZAMOAIIEKTPOHHOTO 00OPYIOBaHUS HEOOXOIUMBI CTaJCaFOMUHEBBIE IPOBOJA.
MenHbIi ¥ TaTYHHBIM IPOKAT UCIOJIB3YETCs IIPU U3TOTOBJICHUN U PEMOHTE JeTalleH
pa3IMYHOM amnmapaTypbl >KEJIE3HOJOPOKHOW CBA3U. lIpumeHeHue cIulaBoB i
M3TOTOBJICHHSI KOTJIOB JKEJIE3HOAOPOXKHBIX IIMCTEPH, BATOHOB, JK/JI TMTOJIOTHA U T/.

OK 01 OK 02
IIK 1.2
JIP 4,16,23,30

JlaGopaTropHasi padora Ne2
CBoiicTBa HEMETAIIIOB

JlaGopaTopHas padora Ne2 CBolicTBa HEMETAIIIIOB

UccnenoBanue Gpu3NIECKUX U XUMUYECKUX CBOWCTB HEMETANIOB. Pemienne
9KCIIEPUMEHTAIBHBIX 33a4 110 CBOMCTBAM XUMUYECKUM CBOWCTBAM HEMETAJIIIOB, 110
PAacIIO3HABAHUIO U MTOJIYYEHHUIO COEAMHEHUN HEMETAIIOB.

IIpo¢gunbHbie 1 NPodecCHOHAIBLHO 3HAYNMBbIE JJIeMEHThI coaepxkanus. CeyeH
— OCHOBA JIJIs1 U3TOTOBJICHUS BBIIpSIMUTENEH U poTo31eMeHTOB. Vcnonb3oBaHue
yIJI€po/a B KAUECTBE MPOBOIHUKA, YIIIEPOJIHOE BOJIOKHO Ul CO3JaHMsI JIETKUX U
SKOHOMMYECKU 3P(HEKTUBHBIX FTTIEMEHTOB KOHCTPYKIIMH KEIE3HOIOPOKHOTO
TPAHCIIOPTa U3 KOMIIO3UIIMOHHBIX MaTEPUAJIOB.

OK 01 OK 02
[IK 1.2
JIP 4,16,23,30

CamocrosiTeqbHasi padora o0yuarommxcst NeS
[TonGop, ananu3 u npeodpazoBanue yuebHoit nnpopmanuu. KoHcrnekrupoBanue mo
teme «CriaBbl MeTaIUIOB. Koppo3ust MeTauioBy.

Tema 3.3 Unentuduxanms
HEOPTraHHYECKUX COCTUHEHUH.
O00011eHE U CHCTEMATH3AIUS
3HAHUH.

Coaep:xanue y4eOHOro MaTepuaa

['eneTnyeckas cBs3b HEOPraHUUECKUX coequHeHu. nentuduxanus
HEOPTraHMYECKUX BEUIECTB C UCIOIb30BAaHUEM HX (PU3UKO-XUMHUYECKUX CBONCTB,
XapaKTEepHBIX KaUeCTBEHHBIX peakiuii. O0001IeHe U cucTeMaTu3alus 3HaHHU.

OK 01 OK 02
K 1.2
JIP 4,16,23,30

Hmoe I cemecmpa: MakcumaibHas yaeOHast Harpy3ka (BCero)
O0si3aTenbHast ayIMTOpHAs yueOHas Harpy3ka (Bcero)
MPAaKTUICCKHUE 3aHATHSI

30

25

12

11




nabopaTopHble 3aHATH (PaOOTHI) 4

caMmocTosiTeNbHas paboTa 5
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHMYeCKUX coeTHHeHUit 28/4
Tema 4.1 Knaccudukarus u Coaep:xanue yueOHOro MaTepuaJa
CTPOEHHE OPraHU4YECKUX BELIECTB. O3nakomiieHne oOywaromuxcst ¢ (opMaMu TeKylled UM NPOMEXYTOYHOM
[IpenenbHbIe yriieBOAOPOALI aTTeCTalMy, OCHOBHOW U JONOJHUTEIBHON JINTEPATYpOM MO KypCY AUCLUIUIMHBI U

IIPOBE/IEHUE UHCTPYKTaXKa 110 TEXHUKE O€30M1acHOCTH.

[lonatne 00 OpraHMYECKHUX BEIIECTBAX, MX IMPUMEHEHHE Ha MXEJE3HOW Iopore.
[losiBieHWe W pa3BUTHE OpraHUYECKOW XMMHUM Kak Haykd. [Ipenmer opranudeckoit
XUMUHM. MecTo U 3HaYeHHe OpraHMYecKONM XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.
XUMHUECKOE CTPOEHHE KaK MOPSIOK COCTUHEHUs aTOMOB MOJIEKYJIE COTJIacHO UX
BaJCHTHOCTU. IIprMeHeHHne OpraHMdyecKkux BEIIECTB Ha JKEJIEe3HOM Jopore.
[TonoxkeHuss TEOPUM XUMHMYECKOI'O CTPOEHHUS OpraHMYecKux coenuHeHuin A.M.

ByrnepoBa. YriepoaHslii CKeleT OpPraHMYeCKOW MOJEKYNbI 3aBUCUMOCTh CBOWCTB OK 01 OK 02
BEILIECTB OT XMMHYECKOTO CTpoeHHsi Mouiekynl. M3omepus u uzomepsl. [lonsatue o 2 IIK 1.2
¢yHkumoHaneHOM Tpynne. Panukan.  [IpuHmumnel kiaccuuKkanuy OpraHUYECcKHX JIP 4,16,23,30

coequHEeHU. MexayHapoaHass HOMEHKJIATypa W TNPUHLUMIBI  HOMEHKJIATYphI
OPraHMYECKUX  COCMUHEHWN. DU3MKO-XMMHYECKHE CBOWMCTBA  OPraHUYECKHX
COEIMHEHUI OTAENBHBIX KIACCOB (0OCOOCHHOCTH KiaccU(UKAIIMM U HOMEHKIATYpPhI
BHYTpH KJIacca; TOMOJOTMYECKUM pal U obmas Gopmyna; nuzomepus; pusnueckue
CBOMCTBa; XHMMHYECKHE CBOWCTBA; cmocoObl monyueHusi): IlpenenbHbie
YIJIEBOJIOPOABI (aMKaHbl M IUKIOANKaHbl). OCOOEHHOCTH Kiaccu(ukanuu u
HOMEHKJIATYphl, H30Mepusi, GU3MUECKHE CBOMCTBA, XUMUYECKHE CBOWCTBA, CIIOCOOBI
nonydeHus. ['opeHme MeraHa Kak OJWMH M3 OCHOBHBIX HCTOYHHKOB TeIjia B
MIPOMBIIITIEHHOCTH U ObITy. CBOMCTBAa MPUPOTHBIX YIIIEBOJOPOJIOB, HAXOXKICHUE B
MIPUPOJIC ¥ TPUMEHEHUE AJIKAHOB.

CamocrosiTesbHast padora o0yyarommuxcs Ne6

[Ton6op, ananus u npeodbpazoBanue yueoOHou nHpopmanuu. [Toaroroska
cooOmieHnit o BeIOpaHHbIM TeMaM: JKu3Hb u aestensHocTh A. Kekyne. XKusup n
NeSTeNbHOCTD . bepuennyca. )Kuznp u gesrenpHocts @. Bemnepa. )Kuznp u
nestenbHOCTh A.M. byrneposa. JKusHb u nesrensHocTs B.B. MapkoBHUKOBA.

Tema 4.2. HenpenenbHbie 1 Coaep:xkaHue yueOHOro MaTepuaja OK 01 OK 02
apOMAaTUYECKUE YIIIEBOJLOPOIbI HenpenenbHble (aIKeHBI, aTKUHBI U alKkagueHbl). OCOOCHHOCTH KiacCU(UKALUU U 2 K 1.2
HOMEHKJIATYPbl, U30Mepus, (pr3ndecKre CBOMCTBA, XMMHUYECKHUE CBOMCTBA, CIIOCOOBI JIP 4,16,23,30
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nonydeHus. Ilonmumepusaruss dSTWiIeHa KakK OCHOBHOE HANpPaBJICHHE  €ro
ucrnonb3oBanus. Apensl. CocTaB, CTpoeHUE, MOTydeHUe. ['opeHue aleTuieHa Kak
HWCTOYHUK BBICOKOTEMIIEPATYpHOTO IIAMEHU JIJII CBApKHM W PE3KH METaJIOB.
[IpakTueckoe TMPUMEHEHHE aJKEHOB U aJKaJUEHOB B IKEJIE3HOAOPOKHOM
XO3SICTBE.

[popuibHble W mNpodeccHOHAIBLHO 3HAYUMble 3JJIE€MEHThI COAEP:KAHUS.
[IpuMeHeHHsI TOJMMEPOB Ha MPEANPUITHAX KEIE3HOJOPOKHOTO TPAHCIIOPTA IS
AICKTPOU30NALHMH, [IpOAYKTBI MONMMEpH3alUU OKCHJIa JTWUJIEHA — DSIOKCHU]
(KOMITOHEHT SIOKCHJIHOH CMOJIbI) TMPUMEHSETCS I 3aJIMBKU TpaHc(hopmMaTopoB,
KOHTYPHBIX KATYIIEK U Jpoccesiel, KOTOpble O0eCleunBalOT yCTOWYUBOCTH
anmnapaTtypsl K yaapam U 3JEKTPOU3OIISIHH.

CamocrosiTesibHast padoTa o0yuarommuxcs Ne7
[Tonbop, ananu3 u npeodpazoBanue yaeOHOH nHpopMau. KoHcrekTupoBaHHE 110
TEMC «HpI/IpOI[HBIe HNCTOYHHUKHU YIJTICBOOAOPOOOB».

IIpakTH4eckoe 3ansitue N/
O3HakoMJIieHHE  C  KOJUICKIUEH
o0pa3ioB HEPTH U MPOAYKTaMH €&
nepepaboTKU.

IIpakTnyeckoe 3ansaTue Ne7 O3HaKOMIIEHUE C KOJUIEKIHEH 00pa3lioB HEPTH U
MPOIyKTaMHU €€ nepepaboTKH.

IpodpuiabHbIe U TPOPECCHOHATBHO 3HAYMMBIE 3JIEMEHThI COACPKAHUSA
Hed b — 3T0 0CHOBHOE CBIPBE [Is1 MPOU3BOACTBA PA3IIMYHOTO BH/1a TOILJIUB
(xapOropaTopHOe, TU3eIbHOE, TOIIOYHOE) U Macel Ha k1. JKuaKue yrieBoaopoabl

OK 01 OK 02
(OeH3uHbI, KEPOCUHBI, COISIPOBBIE Macia, Ma3yT) - B KAUECTBE TOPIOYETO B K 1.2
JBUTATENSX BHYTPEHHETO CTOPAHUS MTOABMYKHOTO COCTaBa KEJIE3HOA0POKHOTO TP 4.16.23.30
TpaHcnopta. TBep/bie yriaeBo1opo bl (mapa@uHbl) — KOMIIOHEHTHI JKUJKUX CMa30K, T
HCIIOJIB3YEMBIX JJISl CMa3KH IIPH PEMOHTE JETalIeH pa3InyHON anmnapaTypsl
KEJIe3HOJOPOKHOM cBsi3u. Hanbonplee npuMeHeHHe U3 CMa304YHbIX Maced,
HCIIOJIB3YEMBIX Ha JKEJIE3HOI0POKHOM TPAHCIIOPTE, MOIYUWIN KUAKUE Macia U
IJIACTUYECKHE CMa3KH.
IIpakTH4eckoe 3ansitue  Ne§ | IIpakTtuyeckoe 3ansitue Ne§ PemieHue SKCIIEpUMEHTANBHBIX 3a4ad IO TEME: OK 01 OK 02
[Tonyuenune sTuneHa u uzydenue ero | "llonmydeHnne 3TuneHa U U3y4yeHHue ero CBOMCTB". K 1.2
CBOICTB JIP 4,16,23,30
IIpakTnyeckoe 3aHATHE Ne9 | [IpakTuyeckoe 3ansaTue Ne9 PernieHne sKCIIEepUMEHTATBHBIX 33124 10 TeME:
N3yuenune anerunena u ero cBOUCTB | «V3ydeHue alleTUIIeHa U €ro CBOMCTBY. OK 01 OK 02
Conep:xanue y4e0OHOro MaTepuasa [IK 1.2
[IpuMeHeHHEe mONIMMEpPBI HA OCHOBE NMPOM3BOIHBIX AJIKMHOB B KAu€CTBE U30JIALUU JIP 4,16,23,30

3aIUTHBIX 000J0YeK KaOeNbHBIX W3/ W TPOBOJIOB, BHYTPEHHEH OTIEIKU
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MMaCCAKUPCKUX BAI'OHOB KU BAI'OHOB JJICKTPOIIOC3I0B. HpI/IMeHeHI/Ie all€THUJICHA U €Iro
TOMOJIOT'OB Ha NPCANPUATHAX KCIICZHOAOPOIKHOIO TPAHCIIOPTA.

Tema 4.3 CiupThl ¥ PEHOJIBI.

Conep:xaHue y4eOHOro MaTepuasa

OcobeHHocTu KiaaccuuKay 1 HOMEHKJIATyphl, U30MepHsl, (pu3ndecKre CBOMCTRA,
XUMHYECKHE CBOMCTBA, cHocoObl monydeHus. IlpakTuueckoe mnpUMeHEHUE
STHJICHIJIMKOJIS, ThunepuHa. [lpumenenue Gpopmanbaeruaa, aleTaibaerusa.
IMpoduibHbIe U PO(PECCHOHATBLHO 3HAYMMbIE 3JIeMEHThI COAEePKAHMS.
[TpuMeHEeHHE STUIICHIJIMKONS U TVIMIEPUHA B Ka4eCTBE aHTH(PU30B B paamaTopax
CUCTeM OXJaXKICHHUS JBUTATeJel BHYTPEHHErO CropaHus; TUAPABINYECKHUX,
TOPMO3HBIX U 3aKaJIOYHBIX )KI/IIIKOCTGI\/JI B MOJABMIKHOM COCTABEC KCJIC3HOAOPOIKHOIO
TpaHncnopra. [IpakTuyeckoe 3HaUEHHE apOMATUYECKUX CIIUPTOB U UX MPOU3BOIHBIX
B JKEJIE3HOJOPOXKHOM XO3SMCTBE. YCIOBUS IEPEBO3KU CHUPTOB M0 IKEJIE3HOU
nopore. [IpakTudyeckoe 3HaYeHHE MHOTOATOMHBIX CIIHUPTOB B KEJIE3HOAOPOKHOM
xo3siicTBe. IlepeBo3ka apoMaTHUECKUX CIIUPTOB M0 JKEJIE3HOW J10pore, MapKUpPOBKa
TpYy30B.

OK 01 OK 02
IIK 1.2
JIP 4,16,23,30

Tema 4.4 Anpaerunsl. KapOoHoBbIe
KHUCJIOTBI U UX TTPOU3BOHBIE.

Conep:xanue yueOHOro MaTepuasa

[Tonsarue 06 anprerngax. AnpAeruasas rpynmna kak GyHKIHOHaNbHas1. XUMUYECKHUE
CBOMCTBa, TMOJyYeHUE albIETUIOB, IPUMEHEHUE (OpMasIbJIernjia Ha OCHOBE €ro
cBoiictB. KapOoHoBble  kucnotsl. [loHsTHE ©0  KapOOHOBBIX  KHCIIOTax.
Kap6okcunpHas rpymnmna

Kak (yHKIMOHaNBHas. ['OoMonOruyeckuii ps MpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XMUMHYECKHE CBOWCTBAa YKCYCHOW KHCIIOTHI: OOIIHME CBOHCTBA
C MMHEPAJIbHBIMHU KUCIOTaMH M peakius srepudukanun. [Ippumenenne kapOOHOBBIX
KHCIIOT Ha OCHOBE CBOMCTB. O¢upbl u xupbl. [lomyueHue cinoxHbIX 3GUPOB
peakmueit srepudukay. CioxHsle 3pUpbI B IPUPOJIE, UX 3HaUeHue. [Ipumenenue
CJIOKHBIX 3(PUPOB HA OCHOBE CBOMCTB.

XKupsr kak crnoxusle >upsl. Knaccupukanus >xupoB. XUMHUECKHE CBOICTBa
KUPOB: TUAPOJIN3 U TUIPUPOBAHUE KUIKUX KUPOB. [IprMeHeHue K1UpoB Ha OCHOBE
CBOMCTB. MbLia.

Oznakomnenue: Komtekius a3hupHbIX Maced.

IIpoduibubie U NPO(PECCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COJEePKAHUA.
AHmmHO(OpMaNbIeruHbIe CMOJIBI — KOMIOHEHT 3JIEKTPOM3OJISLMOHHBIX JIAKOB,
HEOOXOJUMBIX B 3JIEKTPOTEXHUYECKOH ammaparype. MypaBbUHBIN albAeru] Kak
KOMIIOHEHT 0aKeJIMTOBOTO JIAKa, SIBJISIOUIMMCS aHTUKOPPO3UOHHBIM IOKPBITUEM IS

OK 01 OK 02
K 1.2
JIP 4,16,23,30
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YCTPOMCTB UM JeTajed pa3juyHOM amnmapaTypbl KEIE3HOIOPOKHOM  CBS3H.
TexkcTonuT Kak OCHOBA JUIsl W3TOTOBJICHHS AJIEKTPOU30JATOpOB. llpumenenue
alleToHa B KEJIE3HOJOPOKHOM XO3SHCTBE.

CamocrosiTesqbHasi padora od0yuarommxcst Ne§

[Tox6op, ananu3 u npeodbpazoBanue yuebHou napopmarnmu. [loaroroBka
co0O01IeHUH 110 BbIGPaHHBIM TeMaM: MypaBbiHAas KUCIIOTa B IPUPOJE, HAYKE U
nipou3BojicTBe. McTopus ykcyca. [IpakTuueckoe 3HaU€HHUE aabJIETHIOB U UX
MIPOU3BOJIHBIX B KETIE3HOIOPOKHOM X03siiicTBe. [lepeBo3ka anbaeruioB mno
JKEJEe3HOM Jopore, MapKUpoBKa rpy3oB. [IpakTudeckoe 3HaUCHHE KAPOOHOBBIX
KHCIIOT U UX MIPOU3BOJIHBIX B )KEJIE3HOA0POKHOM X03siiicTBe. [lepeBo3ka
KapOOHOBBIX KUCJIOT IO eJIE3HOH 10pore, MapKupoBKa rpy3oB. [Ipaktuueckoe
3HAYEHUE JKUPOB U UX MPOU3BOJIHBIX B HKEIE3HOAOPOKHOM XO035HCTBE

IIpakTnyeckoe 3ansaTue Nel0
CBolicTBa CIUPTOB U JIbJIETHU/IOB

IIpakTnueckoe 3ansaTre NelQ Pemienue skcriepruMeHTalbHbBIX 3a/1a4 110 TEME:
"CBoiicTBa CIUPTOB M QJIbJICTHUIOB "

IIpodpunibHbie W NPOPecCHOHAIBLHO 3HAYMMBIE JJIEMEHTHI COAEP/KAHMS.
OpHOaTOMHBIE CIIUPTBI — KaK OCHOBA JIAKOKPACOYHBIX MAaTEpHAJIOB, HAXOIALIMX

o OK 01 OK 02
CBOC NPUMEHEHHE B IKEEHONOPOKHOM  XO3sficTBe (kpacka 1St TOKpBITHS K 1.2
YCTPOMCTB M J€Taled pa3In4yHOM ammaparypbl >KEJIE3HOAOPOKHOM  CBS3H; TIP 4.16.23.30
MIacTU(UKATOPHI, TPHUMEHSEMbIE B CBETO-, TEPMO-, MOPO30-, BIATOCTOWKHUX T
JETANAX PA3IMYHON anmaparypsl )KeIe3HOJOPOKHOM CBA3U. U T.A.). [IpakTudeckoe
3HAYEHUE apOMATUYECKUX CHHPTOB MU HMX MPOU3BOAHBIX B JKEIE3HOIOPOKHOM
xo3siicTBe. [IpuMeHeHNe aleTOHA B XKEJIE3HOJOPOKHOM XO35HCTBE.
JlaGopaTopnoe 3ansitue (padota) | JlabopaTtopHoe 3aHsaTHe (padora) Ne3 PemieHue >KCHepHMEHTANbHBIX 33/a4 IO
Ne3 teme:" KapOoHOBBIE KUCTIOTHI U MX IPOU3BOHBIE " OK 01 OK 02
N3ydeHue cBOCTB KapOOHOBBIX IIpoduibHbie U MPO(pEecCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COJAePKAHUA. K 1.2
KHCJIOT ¥ UX [IPOU3BOJHBIX IIpuMeHeHue maBeneBoN KUCIOTHI U1l OYUCTKU METAIVIOB OT PyKABUMHBI U HAKUIIY. JIP 4,16,23,30
U JIETAJICH pa3JIMYHON anmnapaTypbl KEJIE3HOI0POKHOM CBSI3U
Tema 4.5 AzoTcoaepxariye Coaep:xanue yueOHOro MaTepuaa
COECIMHEHUS OcoOeHHOoCTH KIIacCU(pUKAIMU 1 HOMEHKJIATYpbl, H30Mepusi, GU3NYeCcKue CBOUCTBA, OK 01 OK 02
XHUMHUYECKHE CBOWCTBA, CIIOCOOBI MOTyYSHHS. K 1.2
IIpoduibHbIe U NPO(PECCHOHATBLHO 3HAYMMbIE 3JIeMEHTHI COAePKAHNsA. AMUHBI P 4.16 '23 30
,10,29,

J00aBISIOT B COCTaB KpacUTENed U MHTMOUTOPOB KOPPO3UH, IPUMEHAEMBIX Ha
00BEKTaX JKEIE3HOJOPOKHOTO TpaHcnopTa. TpeTuyHble aMUHBI SIBIISIOTCS
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KaTaJau3aToOpaMH OTBEPXKACHUS B IIOJIMYPETAHOBBIX JIaKaX, UCIOJIb3YEMBIX IS
OTJEJIKM PagUuO3JIEKTPOHHOM alaparypsl, AeTajlel TOABUKHOIO COCTaBa.
AHUIMHO-(GOpMabAETUAHBIE CMOJIBI, MPOAYKT NOJUKOHACHCAUY aHWJINHA U
(dopmanpaeruia B IpUCYTCTBUH COJISTHON KUCIIOTBI, UCTIONB3YIOT IS
MIPUTOTOBIICHUS SJIEKTPOU3OIISAIMOHHBIX JIAKOB, HEOOXOIUMBIX B
NEKTPOTEXHUYECKON anmnaparype. AMUHOILIACTBI, COAEPKAIINE NENTHIAHYIO
IPYIILY, ABISAIOIIMECA TEPMOPEAKTUBHBIMU NIOJIMMEPAMU, UIYT JJIsI U3TOTOBJICHUS
JEKOPaTUBHBIX MATEPUAJIOB U 3JIEKTPUYECKOM aIapaTypbl B IOKOMOTUBHBIX
cocraBax. Bo Bcex pecTopaHax B mmoe3fax UCIHOIb3YIOT JIETKUE HeObIOIIMecs
TapeIIKU, U3TOTOBJICHHBIC U3 PA3HOBHHOCTH aMHUHOILIACTOB (Meanyp).

CamocrosiTesibHas padora o0yuaromuxcs Ne9
[Tonbop, ananu3 u npeodpazoBanue yaeOHoH nHpopmaruu. KoHCrekTupoBaHUE 10
teme «buonoruueckas poib U1 OMOCHHTE3 OEIKOBY

JlaboparopHoe 3ansitue (padorta)

JlaGopaTtopHoe 3ansiTHe (padora) Ned "Xumuueckue CBOWMCTBA aHUJIMHA.

Neq XuMuyeckue cBoricTBa | CBoiicTBa OenkoB". OK 01 OK 02

anunuHa. CBoMcTBa OEJIKOB. IIpodpuiabubie U mnpodeccHoHATBLHO 3HAYMMBIE JJIE€MEHThI COAEPKAHMS OK 04
3HaueHWe AaMHHOKApPOHOBOM W aMUHOYHAHTOBOW KHCIOT JJs OOBEKTOB [IK 1.2
JKEJIE3HOJOPOKHOTO TPAHCHOPTA. XUMHYECKHE BOJIOKHA M WX NPUMEHEHUE Ha JIP 4,16,23,30
KEJIE3HOAOPOKHOM TPAHCIIOPTE.

Tema 4.6 Opranuueckue Bemectsa B | Coaep:kanue yueGHOro MaTepuasa

JKU3HEAESTEIIbHOCTH YEJIOBEKa. buooprannueckue coenunenus. [IlpuMmeHenne u OGHoJIOTHYECKasl pOJib YIIIEBOIOB.
OkwuclieHre YTJIEBOJOB — MCTOYHHMK DHEPrUU JKUBBIX oOpraHu3moB. Oobmactu
MpUMEHEHUsT aMUHOKHCIOT. [lpeBpamieHus OenKOB THINM B  OpPraHU3Me.
buonornueckue @ynkuun OenkoB. buonmormyeckue ¢yHkuu kupoB. Poib
OpPraHUYECKON XMMHHU B pEIIeHUH MpobeM NuieBoi 6e3omacHoct. HykienHoBbIe OK 01 OK 02
KHCJIOTBI: cocTaB M cTpoeHue. CTtpoeHne HyKIeoTHA0B. CoCTaB HYKJIEHHOBBIX OK 04
kucinotr (JHK, PHK). Ponap HyKIEMHOBBIX KHCIOT B JKU3HEACSITEIBHOCTU K 1.2
OpraHU3MOB. JIP 4,16,23.30

Ponp xumum B oOecreuyeHHMM SKOJOTUYECKOM, JHEPreTHUeCKOW U MUIIEBOM
6e3omacHocTH. Posib opraHnyYecKoil XMMHUHM B pelIeHUU MpoOIeM SHEpreTH4ecKon
0€30MaCHOCTH, B PA3BUTHH MEIUIMHBI, CO3JaHWU HOBBIX MAaTEpUAOB, HOBBIX
UCTOYHHMKOB DHEPIruu (albTEpHATUBHBIE MCTOYHUKU HHepruu). OnacHocTh
B03H€ﬁCTBHH Ha JKUBBLIC OpPraHU3Mbl OPraHMYCCKUX BCHICCTB OTACJIBHBLIX KJIACCOB
(yraeBoaopoJisl, COMPTHI, (PEHOJIBI, XJIOPOPTaHUYECKUE TPOU3BOIHBIE, AJIbJICTUIbI U
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,Z[p.), CMBICJI ITOKA3aTCIIs IMPEACIIBHO ,HOHYCTHMOﬁ KOHICHTPpAIIUM.

JlaGopaTopHoe 3ansitue (padorta) | JlaboparopHoe 3ansitue (padota) NeS "CpolicTBa yrieBojoB" 2

NeS CpoiicTBa yriieBoji0B IIpoduibHbie U MPOpecCHOHATILHO 3HAYMMBIE YJIEMEHTBI cojiepKaHusA. D OUpbI
MAacCIISTHOW KHUCIIOTHI, 00pa30BaHHbIE MACISTHOKHCIIBIM OPOKEHUEM TITFOKO3HI, OK 01 OK 02
UCIOJIb3YIOTCS KaK IIACTU(UKATOPHI JAKOB I YCTPOICTB U AeTanell pa3anuHON OK 04
anmnapaTypsl XKeJIe3HOJOPOKHOM CBSI3U. YTJIEBObI U UX POU3BOIHBIE UCIIOJIb3YIOT K 1.2
B Ka4eCTBE MMUTATEJILHOIO IPOAYKTA B IPUBOK3AJIbHBIX Kade, pecTopaHax u T.1.; P 4.16 '23 30
MIPH IPOM3BOJICTBE OyMaru, KJieeB; HaKpaxMaluBaHHs Oelbsi Ha MPaveuHbIX T
komOuHaTax MIIC; nis u3roroByieHus BKJIAbIIIEH MOAMLUITHUKOB BTYJIOK,
HIECTEPEH MOABMKHOT'O COCTABA JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

IIpakTuyeckoe 3anstue  Nell | Ilpakrnueckoe 3ansaTme Nell PenieHue sKCnepUMMEHTaNbHBIX 337ad IO TEMeE: 2

Pemenue JKCIIEPUMEHTAJbHBIX | «PelleHne HKCIEepUMEHTANBHBIX 3aJad [0 pacHO3HaBaHUIO OPraHUYECKHX OK 01 OK 02

3a1a4 1o pacro3HaBaHUIO | BEIIECTBY. OK 07

OpPraHUYECKUX BEILECTB. IIpodgunbHbie 1 NPOPecCHOHAIBLHO 3HAYHUMBIE JJIEMEHTBI COAEPKAHUA. Y MEHUE K 1.2
pacro3HaBaTh U 3HaTh (PU3MKO-XUMHUYECKHE CBOMCTBA MEPEBO3UMBIX BEIICCTB JIP 4.16.23.30
(KUCIOT, TOIUIUB, PEareHTOB U JIp.), B T.4. M OMACHBIX IPY30B, JEHCTBUS C T
XUMHYECKHMHU BEUIECTBAMH B aBAPUNHBIX CUTYaIUsIX.

Pa3nes 5. Kunernueckne 1 TepMOXHMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKHX pPeaKIui 2/1

IMpakTuyeckoe 3ansaTue  Nel2 | [IpakTuueckoe 3ansitue Nel2 PenieHne mpakTUKO-OPUEHTHPOBAHHBIX PacYETHBIX 2

CKopocTh  XMMHUYECKMX PpeaklIMi. | 3axay 1o teme: "CKOpOoCTh XMMUUYECKHUX peakIMi. XMMUYeCcKoe paBHOBecHe" OK 01 OK 02

XHWMHYECKOE PAaBHOBECHE IIpodpunibHbie W NPOPecCHOHAIBLHO 3HAYMMBIE JJIEMEHTHI COAEPKAHMS. K 1.2
BydepHbie pacTBOpHl B TEXHOJOTMUYECKHX Hpoleccax (MpH 3JIEKTPOXUMHUYECKOM JIP 4,16,23,30
HAaHECEHHH 3aIIUTHBIX NOKPBITHH, B TPOU3BOJICTBE KPACUTENIEH)
CamocrositesibHas padora od0yuyaromuxcss NelQ 1
ITon6op, ananu3 u npeodbpazoBanue yueOHoU nHGopmanuu. [lonroroBka
COOOITIEHUH TT0 BEIOPAaHHBIM TEMaM.

Pa3nes 6. PacTtBopsl 2

IMpakTuyeckoe 3ansitue Ne 13 | [IpakTnueckoe 3aHaTHe Ne 13 Pemenune nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 2

Pemenune 3amady Ha NpUrOTOBJIEHME | 3a/a4 MO TeMme: Pemienue 3agay Ha NPUTOTOBJIEHUE PACTBOPOB.

pacTBOpPOB. IIpoduibHbie U MPO(pEecCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COJAePKAHUA. OK 01 OK 02
[Ipurorosnenue paboyero pacTBopa npu Je3uH(EKIUs MOBEPXHOCTEH B BaroHax M K 1.2
MOMEILEHUsX /1 TpaHcnopTa (3 %-HOro pacTBopa XJIOpaMHUHA, COJISTHOM KUCTIOThI JIP 4,16,23,30

WM KayCTUYECKOW COJIbl) IPUTOTOBJIEHHE HENTPAIU3YIOIIETO pacTBOpa Npu
XMUMHUYECKHX OXKOrax.
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Pa3nen 7. Xumusi B ObITY U IPOU3BO/ACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA

4/1

Tema 7.1 Xumus B ObITYy U Ha
npou3BojcTBe. O000IIEHHE 1

Conep:xanue yueOHOro MaTepuaJia
Hogelimume goctixeHnss XUMUYECKOM HAYKH U XUMUYECKOW TEXHOJIOTUU. Poib xumumn

cucTeMaTu3alus 3HaHuH. B 00€CIIeYeHUH SKOJIOTHUYECKOMN, SHEPTeTHYCCKON U MUTIEBON O€30IaCHOCTH, Pa3BUTHH OK 8;%5 02
MenuiuHbl. [lpaBuna moucka M aHaaM3a XUMHYECKOM MH(OpMAlMU W3 Pa3IUYHBIX 2 K 1.2
WCTOYHMKOB (Hay4yHas M ydeOHO-HAy4yHas JIMTEepaTypa, CpEICTBAa MAacCCOBOM P 4.16 '23 30
nHdopmanuu, cetb UHTEpHET). T
[TpoBeenne MuHu-KoH(pepeHINU «XUMHS B MOCH JKU3HI.
CamocrosiTesibHas padora o0yuaromuxcs Nell
[Tonbop, ananu3 u npeodpazoBanue yaeOHoH nHpopmaruu. KoHCrekTupoBaHUE 10
TeMe «3HaueHUe U NPUMEHEHUH MOIUMEPOB B ObITY»
Tema 7.2 KomiuiekcHbIH 3a4€T € O060061eHne u cucreMaru3anus 3HaHul. KoMIuIeKCHbIN 3a4€T ¢ OLIEHKOM. OK 01 OK 02
OILICHKOMH. 2 OK 07
K 1.2
JIP 4,16,23,30
Hmoz Il cemecmpa: MakcuManbHasi yaeOHast HarpysKa (BCero) 42
OOs3aresbHas ayJUTOpHas yaeOHast Harpy3Ka (BCcero) 36
MIPAKTUYIECKHE 3aHATUS 14
naboparopHble 3aHATHS (paboTh) 6
caMmocTosiTeNbHas paboTa 6
Hroro: MakcumanbHas yueOHasi Harpyska (BCero) 72
OO0s3arenpHast ayquTOpHas yueOHast Harpy3ka (Bcero) 61
IIPaKTUIECCKUE 3aHATHUSA 26
naboparopHble 3aHsATHs (paboThI) 10
camocCTosATeNbHas paboTa 11
KOHTpOJIbHast paboTa 1
IIpoMe:XyTOYHASA aTTECTALUsA | KOMIUIEKCHBIN 3a4eT ¢ OLEHKOH
UTOro 72
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3. YCJIIOBUSA PEAJIM3ALIUU TPOT'PAMMBI YUEBHOTI'O ITPE/IMETA

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

YyeOHblil npeAMET pealin3yeTcsl B y4eOHOM KaOMHETe XUMUMU.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCAaJI0YHbIE MECTa MO KOJIMYECTBY 00YJarOINXCs;
— pabouee MECTO IpenoaaBaTes;
— METOAWYECKHE MaTepHAaJIbl IO MPEIMETY;

TexHuueckue cpeiacTBa OO0ydyeHMs paboyero Mecra IPEenoJaBaTelisd:  KOMIIBIOTEPHOE
o0opy/soBaHue, KOTOpOE IOHKHO COOTBETCTBOBATH COBPEMEHHBIM TpEOOBaHUSAM O€30MacCHOCTH U
HaAEKHOCTH, MPelycMaTpuBaTh BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIOJB30BaHUs KaOWHETa, ¢
[ENBI0 M3YYEeHHUS COOTBETCTBYIOILETO IpeaMeTa, MYyJbTUMenuitHoe o0opyaoBaHue (MPOEKTOp H
MPOEKIIMOHHBIN IKpaH WK UHTEPaKTUBHAS J0CKa), TOKAJIbHAs CETh C BBIXOJOM B Internet.

HaumenoBaHue crnenuaabHOro TMOMEUIEHMS: IIOMEUIEHHE JJIsl CaMOCTOSITENIbHON paloThl,
YuranpHeli 3a1. OCHALIEHHOCTh: pabouee MecTo, KOMIbIOTEP (HOYTOYK) C IOCTYIIOM K ceTH «/HTepHeT»
u O1OC.

HammeHoBaHMe crieMaNbHOTO MOMEMICHUS: y4eOHas ayTUTOPHS IJIsl IPOBEJCHUS NPAKTUHISCKIX
3aHSATUNA, TPYNNOBBIX KOHCYIbTALMNA, WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIA,
MIPOMEXYTOUHOHM aTTecTtanuu, YdeOHas ayAUTOPHUM, OCHAIIEHHbIE OOOpPYAOBaHWEM U TEXHUYECKHUMHU
cpeactBamMu  oOydeHus. OcHameHHOCTh: KommiekT ydeOHOH Mebenn, HOYTOYK, TNPOEKIMOHHOE
o0opynoBaHue (MyJIbTUMETUNHBINA TPOSKTOP U IKPaH).

IlepeyeHb JTHIIEH3NOHHOTO M CBOOOHO PACIIPOCTPAHSAEMOr0 MPOrPAMMHOIO0 o0ecredeHHs :

Microsoft Office 2010 Professional Plus (ITaket mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucel DM1IOC OpUIIC

AutoCAD

KOMITAC-3D

IIpn u3ydyeHun TMCHUILUINHBI B (popMaTe 3J1eKTPOHHOr0 00y4yeHus ¢ ucnouan3osanuem JOT

Heorpannuennast BO3MOXHOCTh J0ocTyma, ooydaromierocss kK OMOC u3 mo0oit ToOukH, B KOTOPOH
uMeeTcss JOCTYH K HWH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetn «U HTepHeT» (mamee - ceTh
«IHTEepHeT»), KaK Ha TePPUTOPUHN OPTaHU3AIINH, TaK U BHE €e.

Hoctymn x cuctemam BuaeokoHdpepeHrcBsazu DNMOC (MmoOumbHass U IEKCTOIMHAS BEPCUU WIIH KE
BEO-KIIMEHT).

3.2. UudopmanuoHHOE o0ecnedeHre peau3aluu NPporpaMmbl

Jns peanuzanuu mporpamMmbl OUOIHOTEUHBINH (DOHI 00pa3oBaTENBbHON OpraHU3aluU JTOJDKEH
WUMETh TIeYaTHbIC W/UIIH JIEKTPOHHBIE 00pa3oBaTeIbHbIE M MHPOPMAIIMOHHBIE PECYPCHI, PEKOMEHTyeMbIe
IUTSL MICTIOJTB30BaHUs B 00pa30BaTEIBHOM IIpOIiecce.

ITepeyenb pexkoMeHayeMBbIX y4eOHBIX M3AaHUH, JONOJHUTEIbHON JuTepaTtypbl UHTEpHeT-
pecypcoB, 0a3bl JaHHbIX O0M0JIMOTEYHOr0 hoHaA:

OcCHOBHbBIE HCTOYHUKH:

1. T'abpuensn, O. C. Xumus: 11-i knacc: 6a30Bbii ypoBenb: yueOnuk / O. C. 'abpuensn, U. T
Octpoymos, C. A. CiiankoB. — 5-e u3j., crep. — Mocksa: [Ipocsemenue, 2023. — 127 c. — ISBN 978-
5-09-103623-7. — Tekct : amektpoHHbIii / Jlab : 37eKTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/335036 (mara obpamenus: 02.04.2024). — Pexwum mocTyma: Ijsi aBTOPH3.
MOJIb30BaTENEN.
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2. I'abpuensa, O. C. Xumus: 10-it knace: 6a30Bwiii ypoBeHb: yuebnuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CitankoB. — 5-e u3j., crep. — Mocksa: [IpocBemenue, 2023. — 128 ¢. — ISBN 978-
5-09-107222-8. — Tekct : amektpoHHbl / Jlab : 37eKTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/335039 (mara obpamenus: 02.04.2024). — Pexum mocTyma: Ijsi aBTOPH3.
II0JIb30BaTEIEH.

JlomoTHUTEIbHBbIE UCTOYHUKH (JI7151 BBIMTOJIHCHUSI BHEAYTUTOPHOW CaMOCTOSTEIIbHON pabOThI):

1. bopucos, A. H., Xumus: yueonuk / A. H. bopucos, E. C. Octpormsinos, T. b. botiniosa, JI. I1.
AppnameBa. — MockBa: KuoPyc, 2024. — 331 c¢. — ISBN 978-5-406-11987-7. —  URL.:
https://book.ru/book/950237 (mara obpamienns: 13.06.2023). — TeKcT: 3JCKTPOHHBIH.

2. enucosa, O. U., Xumus: yueonuk / O. U. leancoBa. — Mocksa: KunoPyc, 2023. — 307 ¢. —
ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217 (mara ob6pamienus: 13.06.2023). —
TeKCT: ANEeKTPOHHBIN

3. I'munka, H. JI., O6mas xumus. : yuebnoe nocodbue / H. JI. I'muaka. — Mocksa : KnoPyc, 2022.
— 749 c. — ISBN 978-5-406-09865-3. — URL.:_https://book.ru/book/943894 .

4. Caenko, O. E., Xumus (11 HeXuMU4ecKuX crenuanbHocTeil) : yuebnuk / O. E. Caenko. —
Mocksa : KnoPyc, 2023. — 304 ¢. — ISBN 978-5-406-11295-3. — URL.: https://book.ru/book/948704

IMepuoanveckune U31aHUS:
Vitamin De (Butamun /le)
Hayka u xu3Hb

Ilepeuens npogeccHOHAIBHBIX 023 JaHHBIX M HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:
1. DnextponHas wuHpopManmoHHass oOpa3oBarenbHas cpega OpHUIIC. - Pexum poctyma:

http://mindload.ru/

2. CIIC «Koucynprant [Tnrocy - Pexum goctyna: http://www.consultant.ru/

3. OBC Y4eOHO-METOIMYECKOTo IEHTpa MO OO0pa30BaHHWIO Ha KEJIE3HOJOPOKHOM TPAHCIOPTE
(OB YMII K/T) - Pexxum nocryna: https://umczdt.ru/

4. 3bC m3natenscTBa «Jlanby»- Pexxum mocryma: https://e.lanbook.com/

5. ObC BOOK.RU- Pexxum nocryma: https://www.book.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O IIPEIMETA

Kontposms wu

OIICHKa

pE3yJIbTAaTOB

OCBOCHHA

y4eOHOro mpeamMera

OCYHICCTBIIACTCA

mnpenoaaBaTeyIiEM B IIPOLECCC MMPOBEACHUA IMPAKTUICCKUX SaHHTHﬁ, TECTUPOBAHUS, @ TaAKKE BBIIIOJIHCHUA
O6yLIaI-OI_HI/IMI/ICH HHIWUBUYAJIbHBIX SaﬂaHHﬁ. HpOMe)KYTOLIHaH arrecranusa B (I)OpMC KOMIIJICKCHOI'O
3a4€Ta C OHGHKOﬁ: CIaHbI Ha IMOJIOKHUTCIbHYIO OLICHKY TEMATUYCCKUE TECTHI.

OcBanBaemble Pazgen/Tema T oeHOYHBIX MePONPUATHI
romnerennuu (OK, IIK),
JIUYHOCTHBIC PE3yJ/IbTaThbl
(JIP)
OK 01 Bei6upats cioco6sr | P1: Tema 1.1 - YCTHBIN onpoc;
perieHus 3anaqy P2: Tema 2.1, Tema 2.2 - 3agaud Ha COCTaBJICHUE XUMHYECKHUX
npodeCcCuoHAITBHON P3: Tema 3.1. — 3.3; bopmyi;
JIeATEIIbHOCTH P4: Tema 4.1 — 4.6, - 3agaHusg Ha MCIOJIL30BAHUS XUMHYECKOU
IIPUMEHUTEIIBHO P5: 113 CUMBOJIMKM W Ha3BaHUHM COENUHEHUH IIO
K pa3JIuyHbIM P6: 113 HOMEHKJIATYpE MEKIYHAPOAHOTO  COKO3a
KOHTEKCTaM P7: Tema 7.1, 7.2 TEOPETUUECKOW W TIPUKIATHON XHUMHUU U
JP 2,4,16,23,30 TPUBHUAJBHBIX HA3BaHWM I COCTABJICHUS
XUMHUYECKUX POPMYI;
- 3aciymmBaHue COOONICHWA M OIEHKA WX
MOATOTOBKY;
- Pe3ynbpTar BBINONHEHUS MPAKTUYECKOU
paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHNUS;
- IlombGop, anHanu3 u mnpeoOpazoBaHHE
yueOHOoM nHdopmanuu
OK 02 P1: Tema 1.1 - YcTHBIN onpoc
Hcnons3oBats P2: Tema 2.1, Tema 2.2 - 3aciymmuBaHue COOOUICHUN M OLEHKa HX
COBpPEMEHHBIE cpenctsa | P3: Tema 3.1. — 3.3; MMOJATOTOBKH;
TIOMCKa, aHajgn3a u | P4: Tema 4.1 — 4.6, - 3amaHusg Ha HCIIOJIL30BAaHUS XUMHUYECKOMH
HMHTEPIpPETALUU P5: 113 CUMBOJIMKM M Ha3BaHUU COCAMHEHUHN I10
uHpopManuu, u | P6: I13 HOMEHKJIaType MEXKIYHAPOAHOTO  COKO3a
MH(pOPMalOHHbIE P7: Tema 7.1, 7.2 TEOPETUYECKOW U NPUKIALHOW XUMHU U
TEXHOJIOTHH TUTSt TPUBHUAIIBHBIX HAa3BaHUM ISl COCTABIICHMS
BBITTOJIHEHUS 3a1a4 XUMHUYECKUX POPMYI;
npodecCuoHATBHON - Pesynbrar BBITIOSHEHUS] BHEAYIUTOPHBIX
NEeSATEbHOCTH. CaMOCTOSITENIbHBIX PaboT
JP 2,4,16,23,30 - Pe3ynbpTar BBINONHEHUS MPAKTUYECKOU
paboThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE 3aJaHNS;
- Ilombop, anamu3 wu mnpeobpa3zoBaHUE
yueOHoM nHdopmanuu
OK 04 P2: Tema 2.2 - YcTHBINM onpoc
DddexkTrBHO P3: Tema 3.2 - 3acnymmBaHuE COOOIIEHUN U OIEHKAa HX
B3aHMOJICHCTBOBATh u | P4: Tema 4.2, Tema 4.3 | HOATOTOBKHY;
paboTtaTh B KOJUICKTHBE | | 4.6 - 3amaHusl Ha WCIOJB30BAHUS XUMHYECKOU
KOMaH/e. P6: Tema 6.1 CHMBOJIMKM M Ha3BaHUM COEAWMHEHUU II0
JIP 2,4,16,23,30 HOMEHKJIaType MEXKIYHApOJHOTO  COH03a

TEOPETUYECKOW M NPUKIAAHOM XUMHHM U
TPUBUAIBHBIX HA3BaHWM [UI1 COCTaBJICHUS
XUMHUYECKUX POPMYIT;
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- Pe3ynbpTar BBINONHEHUS MPAKTUYECKOU
paboTsI;

- Pesynbrar BBINOJHEHUs J1aOOPATOPHOU
paboTsI;

-[IpakTHKO-OpUEHTUPOBAHHBIE 3a/IaHUS;

- Tlombop, amanmu3 wu mnpeodpazoBaHUE
yaeOHol nHpopmaIuu

OK 07

ConeilicTBOBaThH
COXPAHEHHUIO OKPYKaroIIeh
Cpelbl,
pecypcocOepeKeHuIo,
NPUMEHATh  3HaHUS 00
W3MCHCHHUU KJIMMaTa,
NPUHLIMIBL  OEPEKITUBOTO
MIPOU3BOJICTBA,
3(PEeKTUBHO NEHCTBOBATH B
YpE3BBIYANHBIX CUTYAIIHSIX.

JIP 4,16,23,30

P3: Tema 3.3
P7: Tema7.1,7.2

-IIpakTHKO-OpHUEHTHPOBAHHBIE 3a/1aHUS;
- Ilogbop, amamm3 u mnpeoOpazoBaHHE
yueOHO# nH(pOopMaIH;

MK.1.2 OcymiecTBisTh
cOOpKY, MOHTaX U
JEMOHTaX 3JIEMEHTOB
ANEKTPOHHBIX OJIOKOB,
YCTPOMCTB U CUCTEM
Pa3IUYHOrO THIIA.

JIP 4,16,23,30

P3: Tema 3.1, 3.2
P4: Tema4.2.1,4.2.3
P6: Tema 6.1.

P7: Tema7.1,7.2

- Pe3ynbpTar BBINONHEHUS MPAKTUYECKOU
paboTHI;

- Pesynbrar BBINONHEHUS J1A0OPATOPHOU
paboTHI;

-IIpakTHKO-OpUEHTHPOBAHHBIE 3a/IaHUS;

- Ilombop, aHanmu3 u mnpeoOpazoBaHUE
yueOHoI nHpopmanuu

5. MIEPEYEHBb NUCHHOJIB3YEMbIX METOJOB OBYUEHUA
5.1 IlaccuBHbIe: NEKIIUU (TEOPETUUYECKHUE 3aHSATHS), OTIPOCHI, TPAKTUUECKHUE U TAOOpATOPHBIS

3aHsATUA.

5.2 AKTHUBHEIE H WHTCPAKTUBHBIC. MUHU - KOH(I)epCHLII/IH.
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