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

1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMMmsl

Pabouass mporpamma yueOHOro mnpeamera OVIIL.12 Xumus SBISIETCS YacThIO IPOrPAMMBI
cpenHero obmiero obpazoBanusi mo crnenuanbHOCTM CIIO 11.02.06 TexHuyeckas SKCILTyaTaIus
TPAHCIIOPTHOTO PAIMO3IEKTPOHHOTO 000pYyI0BaHUs (IO BHAaM TPAHCIIOPTA).

Pabouas nporpamma OVYIL.12 Xumus MoxeT OBITH HCIONB30BaHA B MPO(hecCHOHAIbHOM
MOJITOTOBKE, NEPENOATOTOBKE U MOBBIIICHUH KBATU(PUKAIIMHN pab0UYHX M0 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
0011e00pa3oBaTebHBIX YUEOHBIX MPEAMETOB, POPMUPYEMBIX U3 005S3aTEIBLHBIX MPEAMETHBIX O0IacTen
®I'OC cpemnero obmiero obpazoBanus, st crenuanbHocTet CIIO cooTBeTcTByOmEro mpodums
npodeccnoHanbHOr0 00pa3oBanus, peaausyercsa Ha 1 Kypce.

1.3. IlnaHupyemble pe3y/bTaThbl OCBOEHHUS NMpeAMeTa

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

N3ydeHne xumMuu Ha 6a30BOM YpOBHE CPEIHETO (IIOIHOr0) 00I11ero 00pa3oBaHusl HAIPaBJIEHO Ha
JOCTUKEHHE CICIYIONINX [ENeH:

- OCBOCHHME 3HAaHMH O XMMHUYECKOM COCTABIIIOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA,
BOXHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

- OBJIQJICHME YMEHUSMHU MPUMEHATH IOJYYEHHbIE 3HAHUA JJIs OOBACHEHUS Pa3HOOOPa3HBIX
XMMHYECKUX SIBIICHUI U CBOMCTB BEILIECTB, OLICHKU POJIHM XMMHUU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTUI
Y TIOJTy4YE€HUH HOBBIX MaTEpUasoB;

- pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB M HMHTEIUIEKTYaJbHBIX CIOCOOHOCTEH B Tmpoliecce
CaMOCTOSITEJIbHOTO IPUOOPETEHUS! XUMHUYECKUX 3HAHUM C MCIOJBb30BAaHUEM Pa3IMYHbIX MCTOYHHUKOB
nH(pOpMaIIUY, B TOM YHCIIE KOMITbIOTEPHBIX;

- BOCIIMUTAHHUE YOEXKJIEHHOCTH B MO3UTUBHOM pPOJIM XMMHUHU B JKU3HU COBPEMEHHOro OOIIECTBa,
HE00XO0IMMOCTH XMMHYECKH TPAMOTHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIeH cpee;

- MPUMEHEHHUE MOJYYEHHBIX 3HAHUH W YMEHUH JUIsi O€30MacHOr0 HMCMOJIb30BaHUS BEIIECTB U
MaTepuajioB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOM3BOJICTBE, PEIIEHUs NPAaKTUYECKUX 3a7ay B
MOBCEIHEBHON KM3HH, TMPEAYNPEKACHUS SIBICHUN, HAHOCALIUX BpEJ 370POBBIO 4YEJIOBEKa U
OKpY>Karollen cpene.

1.3.2 B pesynprare ocBoeHust yueOHoro mpeamera OVIL.12 Xumus Ha 06a30BOM ypoBHE
00y4JaroIuiics 10JKEeH 3HATh U NOHUMATh:

- BaXKHEHIlIMe XHWMHUYECKUE TIOHSATHS: BEIIECTBO, XMMMUYECKUH D3JIEMEHT, aTOM, MOJEKyJa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAs MaccChl, MOH, aJUIOTPONMS, U30TOIBI, XUMHUYECKasl CBS3b,
ANEKTPOOTPHUIATEILHOCTh, BaJ€HTHOCTb, CTENEHb OKHWCJIEHHS, MOJIb, MOJIApHAs Macca, MOJISIPHBII
00beM, BELIeCTBa MOJIEKYJISIPHOIO M HEMOJIEKYJSPHOTO CTPOEHHS, PAcTBOPBI, DJEKTPOJIUT U He
ANEKTPOJIUT, BJIEKTPOIUTUYECKAs JUCCOLMALUSA, OKHUCIUTENb M BOCCTAHOBUTENb, OKHCIEHHE U
BOCCTAQHOBJICHHE, TEIIOBOM 3((EeKT peakinu, CKOPOCTh XMMHUYECKON peakiiM, KaTalau3, XUMHUECKOe
paBHOBECHE, YTIIEPOIHBIN CKeNeT, GYHKIIMOHATbHAS TPYIIIa, H30MEPHS, TOMOJIOTHS;

- OCHOBHBIE 3aKOHbl XHMHHU: COXPaHEHHMsS MacChl BEILECTB, IIOCTOSHCTBA COCTaBa,
MEPUOINYECKUIN 3aKOH;

- OCHOBHBIE TEOPUH XUMHUHU: XMMHUYECKON CBS3H, DJIEKTPOJUTHUECKON TUCCOLUALUHU, CTPOCHUS
OPraHNYeCKUX COCTMHECHUM;

- BOKHEMWIIIME BEeIIeCTBAa U MaTepHajbl: OCHOBHBIE METAIIJIBI U CIIABBI; CEPHAs, COJIIHAs, a30THAs
U YKCYCHasi KUCJIOTBI; II€JI0YH, aMMUaK, MUHEpaJIbHbIE yI0OpEeHHsI, METaH, STUJIEH, alleTUJIeH, OeH301,
9TAHOJN, JKHUPBI, MbUIA, TJIOKO3a, caxapo3a, Kpaxmal, KieTyaTka, O€NKH, HCKYCCTBEHHbIE MU
CUHTETUYECKHE BOJIOKHA, KayYyKH, IJIACTMACCHI.

yMeTb:

- Ha3bIBaTh U3yYEHHBIEC BEIIECTBA MO "TPUBHAIBHON" WM MEXIYHAPOIHON HOMEHKIIATYPE;



- ONpEAETATh BAJCHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB, THI XMMUYECKON
CBSI3U B COCIUHEHMAX, 3apsi]l MOHA, XapakTep cpelpl B BOJHBIX pPAaCcTBOpax HEOPraHMYECKHX
COCJIMHEHUI, OKUCIHUTEIb M BOCCTAHOBHUTENb, NMPUHAUIEKHOCTh BEIIECTB K pa3IMYHBIM KilaccaM
OpPraHUYECKUX COCTUHEHUM;

- XapaKTepu30BaTh IEMEHTHI MaJbIX MEPUOIOB MO MX MOJ0KEHUIO B MEPHOJMYECKON CHCTEME
NN .MenneneeBa;, oOumue XUMHUYECKHE CBOICTBa METAUIOB, HEMETAUIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX W OPraHHUYECKUX COCIMHEHUH; CTPOCHHE W XWUMHYECKHE CBOICTBa H3YyYCHHBIX
OpPraHUYECKUX COCTUHEHUM;

- OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS, IPUPOTY XUMHUYECKOU
CBSI3U (MOHHOM, KOBaJIEHTHOW, METa/NIMYECKOH), 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM peakuuu MU
MIOJIOKEHHS XMMUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

- BBIIOJHATh XMMHYECKHH SKCIEPUMEHT 110 PAaCHO3HABAHUIO BaXXHEUIIMX HEOPraHMYECKUX MU
OpPTraHUYECKUX BEILIECTB;

- IPOBOJAUTH CAMOCTOSITENIbHBIM IIOMCK XMMUYECKOH MH(OpPMalMM C HCHOJIb30BAHUEM
Pa3NUYHBIX HMCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX W3/1aHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WHTepHeTa); MCNOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUHM sl OOpabOTKM M Mepelaud XUMHUYECKOU
nH(OpMAINY U €€ TPEACTABICHUS B Pa3IMUHBIX (popmMax.

B pesynbraTte ocBOeHMs y4eOHOH IUCLMIUIMHBI OOydaroUMiics JOJDKEH MCII0JIb30BaTh
npuoOpeTEHHBIC 3HAHUSA U YMEHHS B IPAKTUYECKOH JIEATEITLHOCTH 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 TOCJIEJCTBUIA;

- DKOJIOTMYECKU IPaMOTHOTO ITOBEJICHUS B OKPYXKAIOLIEH Cpesie;

- OLIEHKU BIJIMSHMSI XMMUYECKOTO 3arps3HEHUs] OKPYXKAIOLICH cpebl Ha OpraHu3M 4elloBeKa U
ApyTHUE KUBBIE OPTaHU3MBI;

- Oe3omacHOro oOpalleHHsT ¢ TOPIOYMMH M TOKCHYHBIMHU BElLIECTBaMH, JaO0OpaTOPHBIM
00opynoBaHUEM;

- IPUTOTOBJICHHS PACTBOPOB 3a/laHHON KOHLIEHTPAIMU B OBITY U Ha MPOU3BOJICTBE;

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

- TIOHMMaHUS B3aUMOCBS3M yuyeOHOro nmpeaMera ¢ OcOOEHHOCTSIMH Tpodeccuil U
npoeCCUOHATBLHON JeSITEIbHOCTH, B OCHOBE KOTOPBIX JIeKAaT 3HAHUS IO JAHHOMY Y4eOHOMY
MIPEIMETY.

1.3.3 [Inanupyemble pe3yabTaTbl OCBOEHHUS Y4eOHOIO IIpeaMeTa!

Oco0oe 3HaueHWe ydyeOHBIM NHpeaMeT HMeeT Mpu (HOPMHPOBAHMM W PA3BUTUU OOIMIMUX U
npo¢eCCHOHATLHBIX KOMIIETEHIUH.



Koa u HaumeHoBaHMe

Ils1anupyemble pe3yabTaThbl 00yUYeHUs

¢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 pa3IM4HbIM
KOHTEKCTaM

- TOTOBHOCTb K TPYIy, OCO3HAHHE IIEHHOCTH MacTEepPCTBA,
TPynOJItO0HE;

- TOTOBHOCTb K aKTHMBHOM AEATEIHLHOCTH TEXHOJIOTMYECKOH U
COLIMAJIbHOW HAIPABJICHHOCTH, CIIOCOOHOCTh HWHUIIMUPOBATH,
IJIJAHUPOBaTh W CAMOCTOSITEJILHO  BBIMIOJIHATH — TaKylo
JIEATEIIbHOCTD;

- HHTEpPEC K pasnuyHbiM chepam mpodeccuoHanTbHON
IEeITEIbHOCTH,

OsJajieHne YHHBEPCAJbHBIMU Y4eOHbIMU MO3HABATEILHBIMH
JeHCTBUSIMM:

a) 0a3oBble JJOrHYecKue J1eiicTBUs:

- CaMOCTOSATEIhHO (OPMYJIHPOBATh M  AKTyaJU3HPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBEHHBIN MPU3HAK WJIM OCHOBAHUS IS
CpaBHEHMS, KJTacCH(PHKAIN 1 0000IICHHUS;

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

paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTH KOPPEKTHBBI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBHE

pe3yabTarToB  IENsM,  OIIEHWBAaTh  PUCKM  TIOCTEACTBHIA

JeSTEILHOCTH,

- pa3BHUBAaTb KPCATMBHOC MBIINUJICHUC IPU PCIICHUH JKU3HCHHBIX

npobiem

0) 0a30BbIE HCCTIEN0BATEIbLCKHE NelCTBHS:

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

- BBIABJISITH MIPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaTH3UPOBATh

3aJa4y, BBIJIBUTATb THIIOTE3Y €€ PCHICHHSA, HAXOOUTH apryMCHTbLI

JUTSL TOKA3aTeNbCTBA CBOMX YTBEPXKACHHM, 3a7aBaTh MapaMeTphl

U KPUTEPUU PELICHUS,

- QHAIM3WPOBATh TOJIYUYEHHBIE B XOJE PEIICHUS 3aJaud

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 — TpYINa, pajdKal, H30MEpHs,
H30MEPBI, TOMOJIOTHUCCKUI psI, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOA- M a30TCOMACPIKAIINE COCTUHEHHS, OMOJIOTHYCCKU
aKTHBHBIC BeIIecTBa (yIJICBOIbBI, JKUPBI, OCIKH), MOHOMED,
HOJMMEp, CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COCMHEHUS, KPUCTAIUIMYECKas PEIIETKA, THUIbI XUMHUYECKHX

peakimii  (OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE,  JK30- |
SHJIOTEPMHUYECKHE, PEaKIMd HOHHOrO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HE3JIEKTPOJIUTBI, ANEKTPOIUTHYECKAS

JUCCOLIMAIUS,,  OKHCIUTENb,  BOCCTAHOBHUTEIb,  CKOPOCTh
XUMHUYECKOW PEaKIMK, XUMHUYECKOE PaBHOBECHE), TECOPUU U
3aKOHBI (TEOpUS XUMHYECKOTO CTPOCHUS OpPraHHMYECKHX
BemiectB  A.M. ByrtnepoBa, TeopHs 3JIEKTPOIMTUYECKOMN
aucconuanuu, nepuoanueckuii 3akon [[.1. Menpeneesa, 3akoH
COXPAHEHHUSI MAacCChl), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUI SI3BIK
XUMUH, (AKTOIOTUYECKUE CBEICHHS O CBOMCTBAX, COCTaBe,
MOJly4eHUH W O€30IaCHOM  HCIOJIb30BAHUHM  BaYKHEHIIINX
HEOPraHUYECKUX M OpPraHMYeCKHX BEHIECTB B OBITY H
MPAKTUYECKOM eI TETbHOCTH YEIOBEKA;

- YMEThb BBIBISTH XapakTepHbIE NPU3HAKK M B3aUMOCBS3b
W3YYEHHBIX MOHATUH, TPUMEHATh COOTBETCTBYIONINE TMOHSATHS
MIpU ONMCAHUM CTPOEHUS U CBOMCTB

HEOPraHWMYECKUX U OPraHUYECKHUX BEIIECTB M MX MPEBPAICHHIA;
BBISBIIATh B3aUMOCBSI3b XMMHWUYECKUX 3HAHWHM C TIOHSITHSIMH H
MPEICTABICHUSIMUA JPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

- yMeThb HCHOJb30BATh HAUMEHOBAaHUA  XMMHYECKHUX
COCMHEHUIN  MEXKIYHApOJHOIO COK03a TEOPETUYECKOW U




pE3yJIbTaThl, KPUTHYECKH OLICHUBATD HX JOCTOBEPHOCTb,
IMIPOTrHO3UPOBATH HU3MCHCHHUC 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 [IO3HABATEIbHON U
COLMAIIBHOM IIPAKTUKE

NPUKIAAHON XMMHM W TpPHBUAJIbHBIC HA3BAaHUS BaKHEHIINX
BEILIECTB (ITUJIEH, alleTHJICH, TIIHLEpUH, (eHo, (hopMabIeru,
YKCyCHasi KUCJOTa, TJIMLUH, YrapHbIA Ia3, YIJIEKUCIBIA Tas3,
aMMHaK, TalleHasi i3BeCTh, HEeTralleHast U3BECTb, MUTHEBAS COJA U
IpPYruX),  COCTaBIATH  (OPMYJbl  HEOPraHWYECKHX U
OpPraHMYEeCKUX BEUIECTB, YPABHEHUS XHMHUYECKUX PEaKIH,
OOBSICHATH X CMBICIT; TOATBEPKIATh XapaKTepPHbIE XUMHYECKUE
CBOWCTBA BEUIECTB COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH U
3aMUCSIMHU YPAaBHEHUI XMMUYECKUX PEaKIni;

- YMEThb  YCTaHaBIMBAaTh  MPUHAIICKHOCTH  H3yYEHHBIX
HEOPraHMYeCKUX "
OPraHUYEeCKUX BEIIECTB K OIPEICIICHHBIM KJaccaM U TpyIIam
COCAMHEHMH, XapaKTepu3oBaTh HMX COCTAB M BaKHEHIINE
CBOMCTBA; ONPENIEIATh BUEI
XMMHYECKUX CBS3eH (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas,
BOJIOPO/IHAS), THUIBI KPHUCTALIMYECKHX PEIICTOK BEIIECTB,;

KJIacCH(pUITPOBATH XUMUYECKHUEe
peaKkiuy;
- cdopmHpoBaTh  MPEICTABICHUS: 0  XUMHYECKOU

COCTaBJISIIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHpa, PO
XUMHUU B TIO3HAHUM SIBJICHUN TNPHUPOJBL, B (HOPMHUPOBAHUU
MBIIIJIEHUSI U KYJIbTYPbl JHUYHOCTH, €€ (YHKIIMOHAIbHOMN
IPaMOTHOCTH, HEOOXOAMMOHN JUIl pEeIIeHUs MPaKTHYECKUX
3aJa4 U IKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJHON CPELE;

- YMeTb MPOBOJUTH pacyeTbl MO XUMHUYECKUM (opMynaM M
YPaBHEHUSM XHUMHUYECKHMX pPEaKIUil ¢ HUCHOJIb30BaHUEM
(U3NYECKUX BEIMYUH, XapaKTEepU3YIOLIMX BEILIECTBA C
KOJIMYECTBEHHOMN CTOPOHBI: Macchl, obbema
(HOpManbHbIEe YCIOBHSI) Ta30B, KOJMYECTBA BEIECTBA;
WCIIOJIb30BAaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JUIsl IPUHATUS
pElIeHNI B KOHKPETHBIX *KU3HEHHBIX CUTYallUsX, CBA3AaHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM.

OK 02.
Hcnons3oBaTh

B 00/1acTH HEHHOCTH HAYYHOI'0 ITO3HAHMS
- c(hOpMUPOBAHHOCTh ~ MUPOBO33PEHHUs,  COOTBETCTBYIOIIETO

- YMCTH IUIAHUPOBATH W BBINIOJIHATH XAMHYCCKUI OKCIICPUMCHT
(HpeBpaH_[eHI/DI OPraHn4CcCKUX BCHICCTB IIpH HArpCBaHUMU,




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

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

CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM
MHUPE;

- COBEpPLICHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOM KYJIBTYPbI Kak
Cpe/CTBa B3aUMOJICUCTBHS MEXKTY JIFOABMU U TTO3HAHUS MUPA;

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

MOJTy4eHHE STHICHA U M3YYEHHE €ro CBOWCTB, KaueCTBEHHBIE
peakiy Ha albACTHbI, KpaxMmall, YKCYCHYIO KHUCIIOTY;
JeHaTypalys O€JIKOB NpU HArpeBaHUM, I[BETHbIC pEAKIIUU
OCJIKOB; TPOBOJUTH PEAKIIMM HMOHHOTO OOMEHAa, OMpeIeIsiTh
Cpely BOIHBIX pacTBOPOB, KAUECTBEHHBIE PEaKIUy Ha Cylbdar-
, kKapOOHaT- M XJIOpUJI-aHUOHBI, HA KaTHOH aMMOHWS; peliaTh
SKCIIEpPUMEHTANIbHBIE  3a7aud 1o TeMaM "Meramibl" u
"Hemetayuipl') B COOTBETCTBUM C IpaBWIaMHU TEXHUKU

npodeccuoHaIbHON WHJMBUIyaJIbHO U B IPYIIIIE; 0€3011aCHOCTH MPH OOPAILEHNH C BEIIECTBAMU U JIAOOpaTOPHBIM
JEATENbHOCTH. OByajieHHe YHUBEPCATBLHBIMH Y4eOHBIMH 000pyZIOBaHHEM; TIPENICTaBIATh  PE3YJbTaThl  XMMHUYECKOTO
MO3HABATEJIbHBIMH JIeHICTBHSIMHU: SKCIIEpUMEHTa B (hOpME 3alUCH YpaBHEHUI COOTBETCTBYIOLIMX
B) padora ¢ undopmauueii: peakumii u (opMynmuMpoBaTh BBIBOABI HAa OCHOBE OSTHX
- BJIaJIeTh HAaBBIKAMM IOIYYeHUs 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 PA3IMYHBIX (OpMATaX C y4eTOM HA3HAUCHUS | - BIAAETh OCHOBHBIMU METOJIAMH HAYYHOTO MTO3HAHHS BEIIECTB U
uH(pOpMaIM ¥ LENICBOM ayAWTOPWH, BBHIOMpas ONTUMAIBHYIO | XUMHUUYECKHX SIBJICHHH (HAOIIIOEHNE, U3MEPEHHE, YKCIICPHMEHT,
(opMy npesicTaBlIeHs U BU3YyaJIN3alliy; MO/ICJIUPOBAHUE);
- OLICHMBAaTb JOCTOBEPHOCTb, JIETUTUMHOCTb MH(OPMALIUH, €€ | - YMETh NPOBOJIUTH PACUYEThl MO XUMHUYECKUM GopMyiaaM U
COOTBETCTBHE MPABOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM; YPaBHEHHMSM XUMHUYECKHX PpEaKIUil C HCIOJIb30BAHUEM
- HUCIIONB30BaTh cpencTBa MH()OPMAIMOHHBIX U | pu3nuecKkuX BEIMYMH, XapaKTEPU3YIOIIMX BElIeCTBA C
KOMMYHUKAIIUOHHBIX TEXHOJOIMH B pPELIeHWH KOTHUTHUBHBIX, | KOJTMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMajbHBIE
KOMMYHUKaTUBHBIX M OpPraHU3AlMOHHBIX  3aJa4  C | YCIOBUS) TIa30B, KOJUYECTBA BEIIECTBA; MCIIOJIb30BaTh
CO6J'H'OI[GHI/ICM CUCTCMHBIC XHUMUUYCCKUC 3HAHUA IJId MPUHATUA pGHIeHI/Iﬁ B
TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€30IIACHOCTH, T'MTHEHBI, | KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BELIECTBAMU
pecypcocOepexeHusi, MPaBOBBIX U ATHUECKUX HOPM, HOPM | M UX MPHUMEHCHHUEM
nH(pOpPMaIMOHHOH 0€301MacHOCTH;
- BJIaACTb HABbBIKAMM PpaCliO3HABAHWA W 3alllUTbI I/IH(l)OpMaIII/II/I,
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,
B3aMMOJICHCTBOBATh U | - OBJIAJICHUE HABBIKAMHU Y4EOHO- UCCIIEIOBATENBCKOM, MPOEKTHON M | MOTyYeHHE JTUJICHA W W3y4EHHE €ro CBOMCTB, KayeCTBEHHBIC
paboTaTh B COLMAJIBHOM JIEATENbHOCTH; peaKkiuu Ha aubIeruiabl, KpaxMmall, YKCYCHYK KHCIOTY,

KOJIJICKTHUBEC U

OBJ'Ia}leHHe YHUBEPCAJIbHBIMU KOMMYHHKATHBHBIMHA

ACHATypanus OeIIKoB IIpy  HArpeBaHWH, NIBCTHLIC PCAKIIUN




KOMaHJIE. NneicTBUSIMU: 0€JKOB; MPOBOIUTH PEAKIMM HOHHOTO OOMEHa, OMpENeNsTh
0) COBMeCTHAA 1eSITEJIbHOCTh: Cpeay BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEAKIMH HA CYIIb(aT-
- [OHHUMATh u UCIOJIb30BaTh pEeuMyIIecTBa | , KapOOHAT- U XJIOPHUI-aHHOHBI, HA KAaTHOH aMMOHMS; pellaThb
KOMaHI[HOﬁ n I/IHI[I/IBI/II[yaJIBHOI‘/1 paGOTBI; OKCIICPUMCHTAJIBHBIC ~ 3a/laiud 1[I0 TEMaM «Mertamel» H
- TpPUHUMATb LEIH COBMECTHOI nesTensHocTH, | «Hemeramnbpl») B COOTBETCTBUM C MpaBWJIAMH  TEXHUKHU
OpPraHW30BbIBATE W  KOOPIWMHUPOBAaTh  JICUCTBUS TI0 €€ | OE30MacHOCTH TpU OOPAIICHUH C BEIIECTBAMH M J1aOOpaTOPHBIM
JOCTUKEHHIO: COCTABIIATh IJIaH JACMCTBUM, paclpeieNaTh poiau | 00OpyIOBaHUEM; TPEACTABIATH PE3YNIbTaThl  XHUMHUYECKOrO
C y4eTOM MHEHHH YYaCTHHKOB OOCYXJIaThb pe3yibTaThl | SKCIEpUMEHTa B ()OpPME 3alCH YPAaBHEHHH COOTBETCTBYIOIIUX
COBMECTHOM palOThI; peakiuii ¥ (QopMynupoBaTh BBIBOJBI Ha OCHOBE JTHX
- KOOPJIMTHUPOBATh M BBITIONHATH PaObOTy B YCIOBUSIX PEATLHOTO, | PE3yIbTaTOB
BUPTYaJIHbHOTO U KOMOMHHPOBAHHOTO B3aUMOCHCTBUS,
- OCYLIECTBJSITh IIO3UTHBHOE CTPAaTErMuecKoe IIOBEICHUE B
Pa3TIMYHBIX CUTYAIUSX, MPOSBISATH TBOPYECTBO M BOOOpaKEHHE,
6BITL NHUIINATUBHBIM
OgiaieHne yHUBEPCAJbHBIMH PeryJIITHBHbIMH ICHCTBUSIMM:
r) IpUHATHE ce0sl M APYTrUX JI0dei:
- IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX JIIOACH IPU aHAIN3E
PE3YIbTATOB JEATENBHOCTH;
- IPU3HABaTh CBOE IIPABO U MPABO JIPYTHX JIOJEN HA OIINOKH;
- pa3BuUBaTh CMOCOOHOCTh TMOHWMATh MHUpP C MO3UIMU JPYroro
YeJI0BEKa;
OK 07. B 00/1acTH 3K0/710rM4€CKOr0 BOCTIMTAHMS - chopMupOBaTh MPEICTABICHUS: O XUMUYECKON COCTaBIISIONICH
CopnelicTBOBaTh - chOpPMHUPOBAHHOCTh HKOJOTMYECKOM KYyJIbTYphl, MOHUMAaHHE | €CTECTBEHHOHAyYHOM KAPTUHBI MHUpPA, pOJM XHMHHU B
COXpaHEHUIO BJIMSIHHS COLMATBHO-9KOHOMHUYECKHX TPOIIECCOB HA COCTOSHHE | MO3HAHUU SIBJICHUN MPUPOBI, B GOPMUPOBAHUN MBILUIEHUS U
OKpY’KaloIlel Cpelsl, | IPUPOJHOW W COLMATBLHOW CpEIbl, OCO3HAHWE TJ00ATBHOTO | KyJAbTYpbl JHMYHOCTH, €€ (YHKIMOHAIBHONM TIPAMOTHOCTH,
pecypcocOepeKeHHI0, | XxapaKTepa 3KOJIOTHUECKUX MPOOIIeM; HEOOXOMUMOM  JIJIsl  pelieHus  MPAaKTUYeCKUX  3aJauu

MIPUMEHSTh 3HaHUs 00
M3MEHEHUH KJIMMaTa,
TPUHIIMITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
NENCTBOBATH B
Ype3BbIUatHBIX
CUTYAaIHsX.

- IUIAHUPOBAHWE M OCYILECTBICHUE IEHCTBUM B OKpYKAIOLIEH
CpeAe Ha OCHOBE 3HAHUA LEJNed yCTOWYMBOIO PA3BUTHSA
YeJI0BEYECTBA; AKTUBHOE HENPUATHE JEHCTBUM, NPUHOCHILUX
BpE OKPYXAIOLIEH cpere;

- YMEHHE NPOTHO3MPOBATH HEOJIATONpPUSTHBIE SKOJOTHUECKUE

MIOCJIEACTBHSA MIPEAIPUHIMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;
- pacLpeHue OIlbITa JEATEIIbBHOCTU JKOJIOTUYECKON

HaITpaBJICHHOCTU,

9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO
U IIPUPOJHOM CPEE;

- YyMeTh COOJI0JaTh MpaBUiIa YKOJOTUYECKH I€IeCO00Pa3HOTOo
MOBEACHUSI B OBITY W TPYIOBOM JEATENBHOCTH B  LEJSIX
COXPaHEHHsI CBOETr0 3/I0pOBbsl M OKPYKAIOLIEW NPUPOTHON
Cpelbl; YUYMTBHIBaTh ONACHOCTb BO3JCHCTBUSI HA  JKUBBIC
OpraHU3MbI OIPE/IENIEHHBIX BEIIECTB, TOHUMAsl CMBICIT [TOKA3aTeNs
IIPEAEIBHON T0IyCTUMOU KOHIICHTPALIUH




- OBJIaJICHUEC HABBIKAMHU Yy4EOHO-HUCCIEIOBATEIBCKOM, MPOSKTHON
U COLIMATIBLHOH JIeSITEILHOCTH

MK.1.2
Ocy1ecTBIATH
cOOpPKY, MOHTaX H
JIEMOHTAX SJIEMEHTOB
AJIEKTPOHHBIX
OJIOKOB, YCTPOHCTB U
CHCTEM  Pa3IMYHOrO
THIIA

Ymenusi: BeIMoaHATE 1000 U MOATOTOBKY HEOOXOAMMBIX 000PYI0BaHHS, MATEPHUATIOB U MHCTPYMEHTOR JIJISI BHITTOJTHCHHS
cOOpKH, MOHTaXXa U JEMOHTAXa 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 U JICMOHTa)Ka JIEMEHTOB JICKTPOHHBIX OJIOKOB, YCTPOWCTB M CUCTEM
HuTtarh KOHCTPYKTOPCKYIO U TEXHOJIOTUYECKYIO JOKYMEHTALUIO

3HaHus: OCHOBBI AEKTPOTEXHUKHU U AJIEKTPOHUKHU

Hasnauenue, BUJIbI, TapaMeTPhl AJICKTPOPATNOKOMIIOHEHTOB, MX MAPKUPOBKA U YCIOBHBIC TpaduyecKkue 0003HAUYCHUS Ha
AJIEKTPUYECKUX CXEeMaX.

Buapl v TUIIBI JIEKTPUYECKUX CXEM, IPABUJIA UX YTCHUS U COCTABJICHUS.

Jlornyeckre 0CHOBBI IOCTPOEHHUS PAJIH03JIEKTPOHHBIX YCTPOUCTB;

Haznauenue, KOHCTPYKTUBHbBIE OCOOCHHOCTH, TPUHIIUII ACHCTBHSI HU3KOUACTOTHBIX MPUOOPOB, PAIMOTEKTPOHHBIX OJIOKOB U
mKagoB;

Bunel, xapakTepuCcTHKHU, 00JIaCTH MPUMEHEHHS U MIPaBUIIa UCIOJIb30BaHUS TEXHOJIOTHYECKOTO 000pYyI0BaHUS, IPUMEHSIEMOE
JUTSE COOPKH M MOHTaXa.

Y CTpoiCTBO, MPUHILIUII JEHCTBUSI CIIECAPHO-COOPOYHOTO M KOHTPOJIBHO-U3MEPUTEIBHOIO HUHCTPYMEHTA, IPUCIIOCOOTICHUN ISt
COOPKH JIEKTPOHHBIX OJIOKOB, YCTPOUCTB M CHCTEM PA3JIMYHOTO THUTIA.

[IpaBuia, METOBI U TIOCTIEAOBATENBHOCTh BBIMOHEHUS PA0OT M0 MOHTAXY M IEMOHTAXKY JIEMEHTOB AJIEKTPOHHBIX OJIOKOB,
YCTPOMCTB M CUCTEM PA3JIMYHOrO TUIIA

Buner nedextoB, ciocoObl v cpeicTBa KOHTPOJISI KauecTBa COOPOYHBIX M MOHTaKHBIX PadoT.
CpencTBa U CUCTEMBI DJIEKTPONUTAHUS PAJMOITIEKTPOHHOTO 000PYIOBAHUS




B pesyiaprare OCBOGHHST TpOTrpaMMbl YU4eOHOTO TpeAMeTa pealu3yercss MporpaMma
BOCIIUTAHMSI, HAIIpaBJIeHHAs! HAa (OPMUPOBAHUE CIEAYIOIIUX JTUYHOCTHBIX pe3ynbTaToB (JIP):

JIP 2 IlposBistoniuii  akTUBHYIO  TIPaXIAHCKYIO  IO3ULHUIO,  JIEMOHCTPUPYIOLIMM
MIPUBEPKEHHOCTh MPUHLUIIAM YECTHOCTHU, MOPSIAOYHOCTH, OTKPHITOCTH, SKOHOMHYECKH aKTHUBHBIN U
Y4acTBYIOUIMI B CTYJEHYECKOM U TEPPUTOPUATIBHOM CAaMOYIPABJIEHHWH, B TOM YHCIIE HAa YCIIOBUAX
NOOPOBOJIBYUECTBA, MPOJYKTUBHO  B3aUMOJICHCTBYIOIIMKA W  y4acTBYIOIIMA B  ACSITEIbHOCTU
OOIIECTBEHHBIX OPraHU3aII.

JIP 4 IlposiBnsonuii U JEMOHCTPUPYIOIIMN YBaXX€HME K JIIOASIM Tpyda, OCO3HAIOIIUN
IEHHOCTh COOCTBEHHOTo Tpyna. Crpemsmuiics K (GOPMHUPOBAHUIO B CETEBOW Cpenie JIMYHOCTHO M
npoeccnoHaNTbHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIeAar.

JIP 16 IIpuobperenne o0y4arOmMMUCS COLMAIBHO 3HAYMMBIX 3HAHUHM O MpaBHJaxX BEACHUS
HKOJIOTMYECKOT0 00pa3a KU3HU 0 HOpMaxX U TPAIUIHAX TPYAOBOH IEATEIbHOCTH YeJIOBeKa O HOPMax U
TpaZuLIUAX MOBEJEHUS YeI0BEKa B MHOIOHAI[MOHAJIbHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 IlonmydyeHue oOydYarOMIMMHUCS BO3MOKHOCTH CaMOPACKPBITUS W CamMoOpeaTu3aiius
JUYHOCTH.

JIP 30 OcymecTBasONMii MOUCK M HCHOJIb30BaHUE HWH(MOpPMALNUK, HEOOXOAUMOHN Ui
3¢ (HEKTUBHOTO BBIMOJHEHHS PA3JIMYHBIX 33134, MPOPECCHOHATFHOTO ¥ IMYHOCTHOTO PAa3BUTHSI.



2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJAMETA
2.1 O0beM y4eOHOro npeaMera ¥ BUJIbl y4eOHOH padoThl

Bup y4eOHoii padoTsI O0béM B yacax

O0Bém 00pa3oBaTe/IbHOM MPOrPpaMMbI Y4eOHOI0 NpeaMeTa 72
B TOM YHCIIE:

OcHOBHOe co/iep:KaHue 61
B TOM YHCIIE:

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

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COEPKAHUE

B T.4..

TEOPETUIECKOe O0ydeHUe 10
MPAKTUYCCKUC 3aHATUA 26
CamocrosiTesibHas padoTa 11

IMpomexxyTounas arrectamus (B popMe KOMIUICKCHOTO 3a4€Ta C OL[CHKO#) 2 cemectp




2.2 TemaTnuyeckuii IV1aH U coAepxanue ydeoHoro npeagmera OYIL.12 XUMUA

1 2 3 4
dopmupyemMble
KOMIETCHIINH
HaumeHoBaHue pa3jiesioB U TeM Conep:kanue y4eOHOT0 MaTepHuasia, IpaKTU4YecKue v JadopaTopHbie 3aHATHS, O0bem (OK),IIK u
CaMOCTOSITe/IbHAsI padoTa 00y4yaloumxcs 4acoB JIMYHOCTHBIE
pe3yabTaThl
(JIP)
Pa3nen 1. TeopeTnueckue 0CHOBBI 8/1
XUMHUH
Tema 1.1 CtpoeHue aTOMOB. Coaep:xanue yueOHOro MaTepuaJia
[Teprnonuueckuii 3aKOH U TaOJIHAIIA OznakomieHue oOywaromuxcss ¢ ¢GopMaMu TEKylled U IPOMEXKYTOUYHOM
JI.1. Menaeneesa aTTECTallMi, OCHOBHOW U JOMOJHUTEIBHOU JUTEPATYpPOH MO KypCy NHUCUMILIUHBI U
MPOBEACHUE MHCTPYKTAXKA MO TEXHUKE OE30MacHOCTH.
OcHoBHbIE TIOHATHSI M 3aKOHBI HEOpraHudeckoil u obmen xumun. [lepuonnueckas
cuctema xumudeckux aiementoB [[.W. MenzaeneeBa. Ctpoenue aroma. CoBpeMeHHas
MoOJenb CTpoeHHus aroma. CHMBOJIMYECKMH SI3bIK XMMUHM. XHUMHYECKUH 3JIEMEHT.
OnekTpoHHas KoHpUrypaius atroma. Knaccudukaimss XaMU4eCKHX 3JIEMEHTOB (S-, p- OK 01 OK 02
, d-anementsl). BaneHTHbIC dIEeKTpOHBI. BaleHTHOCTh. JIEKTPOHHAs —MPUPOA 2 TP 16.23.30
XUMUAYECKOM  CBSI3U.  DJEKTPOOTPULATENIbHOCTb.  BUABI  XUMHUYECKOM  CBSI3U T
(xoBasIeHTHasI, HOHHAS, METALTHYECKast, BOJIOPOIHAsS) U CIIOCOOBI € 00pa3oBaHusl.
[Tepromnueckas cucrema xumuyeckux neMeHToB /.M. Menneneesa. @U3HMUECKUN CMBICIT
[lepuognyeckoro 3akona J[.M. MenpaeneeBa. 3akOHOMEPHOCTH W3MEHEHHSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUU
C TIOJIOKEHUEM XMMMYECKOro 3ieMeHTa B [leproanyeckoii cucreme. MupoBO33peHUECKOe
u HayyHoe 3HadeHue Ilepuommueckoro 3axkona (M. Menneneesa. Ilpornossr JI.H.
MenneneeBa. OTKpbITHE HOBBIX XUMHYECKHX 3JIEMEHTOB
CamocrosiTesibHas padoTa odyuarmuxcsi Nel
O3zHakoMJIeHHE ¢ y4eOHBIMU U3JAHUSIMH U TOTIOJTHUTEIHHON JTUTEPATypOd, 1
YKa3aHHOM IPENoJaBaTeaeM
IIpakTH4eckoe 3ausitue  Nel | IlpakTtudeckoe 3ansTHe Nel PemeHue npakTHKO-OPUEHTHMPOBAHHBIX PAacUETHBIX OK 01 OK 02
OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI | 3a7a4 10 TeMe: «OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI U PACUYETHI TI0 YPABHEHHSIM 2 K 1.2
M pacueTbl MO  YpPaBHEHUSM | XMMHUYECKUX PEaKIIHil» JIP




XUMHNYCCKHUX peaKuHﬁ

IIpoduibHbIe U POPECCHOHATBLHO 3HAYMMbIE 3JIeMEHThI COAePKAHMS:
XUMUYECKHE SIBICHUS B OCHOBE TEXHOJIOTMUECKUX OIepaluii Ha IpeIpUsITUix
KEJIE3HOJOPOKHOTO TPAHCTIOpTA (HAIIaBKA IIPU PEMOHTHBIX paboTax, HaHECEHUE
JTAKOKPACOYHBIX MOKPBITUI).

2,4,16,23,30

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

IpakTuyeckoe 3ansiTre Ne2 PenieHre npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3agad o Teme: CocTaBieHne IEKTPOHHO-TpahuIecKux GOpMyII JIIEMEHTOB.
IIpoguibHbIe U PO(PECCHOHATBLHO 3HAYMMbIE 3JIeMEHTHI COAePKAHMSL.
OCHOBHBIE XUMUYECKHE 3aKOHBI, TCOPHH U YUCHUS CIIOCOOCTBYIOT 00Jiee MOJIHOMY
Y 0OCO3HAaHHOMY NOHUMAaHHUIO XUMHUYECKHUX MPOIECCOB i (hOPMHUPOBAHUS
HAYYHOTO MHPOBO33PEHHS; KAaK OCHOBBI JUISI KOJIMYECTBEHHBIX PACUETOB M PEIICHUS
MHOTHE PacYETHbIE 3a7a4l MPAKTUUECKOTO U TEXHOJIOTUYECKOTO 3HAUCHUSI.

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

IIpakTHyeckoe 3ansaTHE N3
XapakTeprucTUKa XUMHIECKHX
AJIEMEHTOB IO MOJIOKEHHUIO B
[Tepuonnueckoii cucreme
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneesa

IIpakTnueckoe 3ansatue Ne3 PemieHue npakTUKO-OPUEHTHPOBAHHBIX 33JaHUM IO
TeMe: XapaKTepucTUKa XMMUYECKHUX 3JIEMEHTOB IO MOJI0KeHuto B [lepuonnueckoit
cucteMe XxuMuueckux snemMenToB /.M. MeHneneeBay.

IIpodunbHbie 1 NPoPecCHOHATBLHO 3HAYMMbIE 3JIEMEHTHI COIEPKAHUS.
OCHOBHBIE XUMUYECKHE 3aKOHBI, TCOPHH U YUCHHUS CIIOCOOCTBYIOT 00JIee MOITHOMY
Y 0OCO3HAaHHOMY NOHUMAaHHUIO XUMHUYECKHUX MPOIECCOB i (hOPMHUPOBAHUS

Hay4HOI'0O MUPOBO33PEHMS; 3HAHUE OCHOBHBIX XapAKTEPUCTUK U ITOBEICHUS
MaTepuasa B pa3HbIX YCIOBUSAX, JUIsl ONPEAEICHNS ONTUMAIBHBIX YCIOBUM
JKCIUTyaTallMy CPEICTB TEXHUYECKOIO OCHAIICHUS.

OK 01 OK 02
K 1.2
JIP
2,4,16,23,30

Pa3nen 2. XuMun4yeckue peakuuu

8/2

Tema 2.1. Knaccuduxanus 1 TUIIbI
XUMHUYECKHUX PEAKIIUH.

Coaepixanue yueOHOIro MaTepuasa

Knaccudukanus u TUNBI XUMHYECKHX pEaKIUA C y4acTHEM HEOPTaHUYECKHX
BeulectB. CocTaBiieHME  ypaBHEHUH  peakUuid  COEIMHEHUs, pa3lIoKeHMUs,
3aMeleHus, 0OMeHa, B T.4. peaKIHil ropeHus, OKUCIECHUSA-BOCCTAHOBIJICHUS.
VYpaBHeHUsT OKHCIEHUS-BOCCTaHOBJIEHUsI. CteneHb oOkuciaeHus. OKUCTUTENh WU
BOCCTaHOBUTENb. COCTaBlIeHNE U YPaBHUBAHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii MEeTOJOM AJIEKTPOHHOTro OanaHca. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE
peakiuu B TPHPOJE, IPOU3BOJICTBEHHBIX TMpoOIEccaXx U JKU3HENEATEIbHOCTH
OpPTraHHU3MOB.

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

CamocrosiTesibHas padora o0y4yarommxcs Ne2
Ananus u npeoOpazoBanue yueOHoi nHpopmanuu. KoncnekrupoBaHue 1o reme
«Buapl XUMHYECKOU CBA3UY.




IIpakTnueckoe 3aHsITHE Neq
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peaxkuu

Pemenne AKCIEPUMEHTAIbHBIX 3aja4 o TeMe: "OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIC PEAKIUU"

IIpopuabHbie M npodeccCHOHAIBHO 3HAYUMbIE 3JJ€MEHTBHI COJEPKAHUSA.
3HaUeHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKIMd B TpUpOAE U Ha
MPEANPHUIATHAX JKEIE3HOAOPOKHOU OTpacin. OKHCIUTEIFHO — BOCCTAHOBUTEIHHBIC
MPOIIECChI KaK OCHOBAa MPOIECCOB KOPPO3UM METANIOB, PAa0OTHl XUMHUYECKHX

HCTOYHHUKOB TOKA M AKKYMYJISITOPOB U T.[I.

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

Tema 2.2 DnexTponuruyeckas
JMCCOLIMALUS U HOHHBIH 0OMEH

Coaeprxanue yueOHOro MaTepuasa

Teopus anexTponuTHUECKON ucconuanuu. PactBopenue kak GpU3NKO-XMMUYECKUN
nporecc. MoHBI. DIEKTPOJIUTHI, HEAIEKTPONUTHL. Peakuun HOHHOro oOMeHa.
CocraBieHue peakUMii HOHHONO OOMEHa IyTeM COCTaBJIEHHMS WX IOJHBIX U
COKpAIllEHHBIX HOHHBIX YypaBHEHHH. KHCIOTHO-OCHOBHBIE peakuuu. 3aJaHus Ha
COCTaBJIEHME HWOHHBIX peakuui. [uaponus comeil. 3HayeHwe TUApOIM3a B
Ouosornyeckux  OOMEHHBIX  mporeccax.  [IpuMeHeHWe  THIpoiM3a B
IIPOMBIIIJIEHHOCTH.

IIpopunbHble M NpPoecCHOHAIBLHO 3HAYMMbIe 3JJI€MEHTbl COAePKAHUS.
[IpakTHueckoe HCIIOJIb30BAHUE peakUuid HOHHOIO OOMEHa M TUIpOIM3a Ha
MIPEANPUATHIX JKEJIE3HOJOPOKHOTO TpaHCIopTa. [Ipumenenue Ha
KEJIE3HOJOPOKHOM TPAHCIOPTE PEaKLMU MOHHOIO OOMEHa JUIsl YMSTUYEHHS BOJbI
(CHMXKEHHE KOHLEHTpAlMd HOHOB Ca®* u Mg2+). I'mpponus Ha mnpeanpuATUAX
KEJIE3HOJOPOKHOIO TPAHCIIOPTA.

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

CamocrosiTesbHas padora o0y4yarommxcs Ne3
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX PAcCUYETHBIX 3a7ad 1o Teme: «OCHOBHbBIE
KOJIMYECTBEHHBIE 3aKOHBI M PACUEThI 110 YPABHEHUSIM XUMUYECKUX PEAKLIUID).

JlabopaTopnoe padora Nel
Peakiiuu noHHoro o6meHa.
I'maponus conen

JlabopaTopHoe 3ausitue (padora) Nel "Peakuuu nonnoro oomena. I'maponus
coyer"

UccnenoBanue cpenpl pacTBOPOB CoJield, 0Opa30BaHHBIX CHJIBHBIMU M CIaOBIMU
MPOTOJIUTAMH, U WX PEaKIUi ¢ pacTBOpaMH WIENOYM, M KapOoHaTa HATpHs.
CocraBiieHne peakiuii THAPOIN3a COJICH.

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

Pa3nes 3. CTpoeHue u CBOICTBa HEO

raHM4eCKHX BEIIECCTB

9/2

Tema 3.1 Knaccuduxkarus,
HOMEHKJIaTypa U CTPOCHUE
HEOPTraHMYECKUX BEIICCTB.
IIpakTHyeckoe 3ansaTHe NeS

IIpakTuyeckoe 3ansTHe NeS PemreHrne npakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX
3agad no Teme: Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX COeTUHEHUIN

IpopuabHbie M npodeccHOHAIBLHO 3HAYUMbIE 3JJIEMEHTHI COJEPKAHUSA.
MCTOYHMK NIEHbl B IEHHBIX OTHETYIIHUTENSAX — B3aUMOJCHCTBUE KHUCIOTHOIO H

OK 01 OK 02
K 1.2
JIP 4,16,23,30
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IIEJI0YHOTO pacTBopa. Vcmosnp30BaHWE KayCTHYECKOW COJIbI, KaJbIIMHUPOBAHHOMN
COJIbl, CHJIMKATa HATpHsl, MeTacuiukKaTa HaTpus, (ocdarsl (TpunaTpuiidocdar u
TpunonudocdaT HATPUsI) IS

CamocrosiTesibHast paboTa o0yyarommuxcs Ned
AHanu3 u npeodpazoBanue yueOHoi nHpopmanuu. Pemenne ynpaxxHeHU 110 Teme
«['eneTnueckas cBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COECAMHEHUI..

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

n

IIpakTHyeckoe 3anaTHe Ne6 PemieHune sKCnepUMMEHTAIbHBIX 33a4 IO TEMeE:
CaoiictBa meTajuioB "

IMpopuabHble U NPOPeccCHOHATILHO 3HAYMMbIE 3JIEMEHThI coaep:kaHus. [[ns
JUHUH CBS3M W YCTPOHCTB CBSI3U, OOCITY)XHBaHHM M PEMOHTE TPAaHCIOPTHOTO
PaZMORIIEKTPOHHOTO 00OPYJIOBaHMUS HEOOXOIUMBI CTaJCaFOMUHEBBIE IPOBOJA.
MenHbIil ¥ TaTyHHBIN IPOKAT UCIOJIB3YETCs IIPU U3TOTOBJICHUU U PEMOHTE JIeTalel
pa3IMYHOI amnmapaTypbl >KEJIE3HOJOPOKHOW CBA3U. lIpuMeHeHue CcIulaBoB i
M3TOTOBJICHHS KOTJIOB JKEJIC3HOIOPOKHBIX IIUCTEPH, BATOHOB, JK/JT TIOJIOTHA H T]I.

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

JlaGopaTropHasi padora Ne2
CBoiicTBa HEMETAIIIOB

JlaGoparopHasi padora Ne2 CBolicTBa HEMETAJJIOB

HccnenoBanme Gpu3nIecKnx U XUMUYSCKUX CBOWCTB HEMETAIUIOB. PereHue
SKCIEPUMEHTAIIbHBIX 3a/a4 [10 CBOMCTBAM XMMUYECKUM CBOWCTBAM HEMETAILJIOB, 10
PAaCIIO3HABAHUIO U ITOJIYYEHHUIO COEAMHEHUN HEMETAILIOB.

IIpodgunbHbie 1 NPoecCHOHAIBLHO 3HAYNMBIE JIeMEHThI coaepxanus. CeyeH
— OCHOBA JIJIsl U3TOTOBJICHUS BBIIpSIMUTENEH U poTo3eMeHTOB. Vcnonb3oBaHue
yIJepo/ia B KaUeCTBE MPOBOIHUKA, YIJIEPOJIHOE BOJIOKHO Ul CO3aHMsI JIETKUX U
SKOHOMMYECKHU 3P(HEKTUBHBIX FTEMEHTOB KOHCTPYKIIMH KEJIE€3HOJOPOKHOTO
TPaHCIOPTA U3 KOMIIO3ULIMOHHBIX MAaTEPHUAJIOB.

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

CamocrosiTesibHast paboTa odyuarommxcs NeS
ITon6op, ananu3 u npeodpazoBanue yueOHoN nHpopMmanu. KoHcnekTupoBaHue mo
teme «CrutaBbl MeTaiuioB. Koppo3ust MeTamiosy.

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

Coaep:xanue y4eOHOro MaTepuaa

['eHeTnyeckas CBsI3b HEOPraHUUECKUX coequHeHnN. U nenTuduxanus
HEOPTraHMYECKUX BEIIECTB C UCIOIb30BAHUEM HX (PU3UKO-XMMHUYECKHX CBOHCTB,
XapaKTEepHBIX KaUeCTBEHHBIX peakiuii. O0001IeHe U CucTeMaTu3alys 3HaHHUH.

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

Hmoz I cemecmpa: MakcumanbHast yaueOHasi Harpy3ka (BCero)
OOs3aTenbHas ayIMTOpHAs yueOHas Harpy3ka (Bcero)
MPAKTUYECKHUE 3aHITUS

30

25

12
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nabopaTopHble 3aHATH (PaOOTHI) 4

camocTosTelbHas paboTa S)
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHMYeCKUX CoeTHHEeHUI 28/4
Tema 4.1 Knaccudukarus u Coaepixanue yueOHOIro MaTepuasa
CTPOEHHE OPraHU4YECKUX BELIECTB. OsznakomiieHne oOywaromuxcst ¢ (opMaMu TeKylled U MPOMEXYTOYHOH
[IpenenbHbIe yriieBOAOPOALI aTTeCTaluy, OCHOBHOW U JOIOJHUTEIBHOU JIMTEPATYpPOU MO KypCy AUCLUIUIMHBI U

MIPOBEJICHUE MHCTPYKTAXKa M0 TEXHUKE 0€30IaCHOCTH.

[Tonatue 00 OpraHMYecKHUX BEIIECTBAaX, MX IMPUMEHEHHE Ha KENE3HOW opore.
[losiBieHue W pa3BUTHE OpPraHUYECKOW XUMHU Kak Hayku. [Ipeamer opraHuueckoit
XUMUHM. MecTo M 3HaYeHHE OpraHMYecKONM XMMHUU B CHCTEME €CTECTBEHHBIX HayK.
XUMUYECKOe CTPOCHHE KaK MOPSAJOK COSAUHEHHUS aTOMOB MOJIEKYJE COTJIaCHO HX
BaJICHTHOCTU. [IpuMeHeHHe OpraHuyecKuX BEIIECTB Ha IKEJIE3HOW JIOpore.
[TonoxkeHHUss TeOpUH XUMHYECKOrO CTPOEHHUS OpraHHuYecKux coenuHeHuit A.M.

ByrnepoBa. YriepoaHslii CKeleT OpPraHMYeCKOW MOJEKYJbI 3aBUCUMOCTh CBOMCTB OK 01 OK 02
BEILIECTB OT XMMUYECKOrO CTpoeHHs: Mouyiekyn. M3omepus u uzomepsl. [lonstue o 2 K 1.2
¢bynkmmonansHO rpynme. Pagukan.  [lpuHiummel kmaccuduKamyuy OpraHHYecKUX JIP 4,16,23,30

coeuHEeHU. MexayHapoaHas HOMEHKJIATypa W NPUHLUMIBI  HOMEHKJIATyphl
OPraHMYECKUMX  COCOUMHEHW. (DU3MKO-XMMHYECKHE  CBOWMCTBA  OPraHUYECKHX
COEIMHEHMH OTAENBHBIX KJIAcCOB (OCOOCHHOCTH KiIacCU(UKAIIMM U HOMEHKIATYPhI
BHYTPH KJIacca; TOMOJIOTHYECKUN psl B oOmmias popMyia; uzoMepus; GusHIecKue
CBOWMCTBa; XMMHYECKHE CBOWCTBA; cmocoObl monyueHusi): IlpenenpHbie
YIJIEBOJIOPOBI (aMKaHbl M IUKIOANKaHbl). OCOOEHHOCTH Kiaccu(UKaUd Hu
HOMEHKJIATYphl, U30Mepusi, GU3NUECKUE CBOMCTBA, XUMUUECKHE CBOWCTBA, CIOCOOBI
nonydeHusi. ['opeHune MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB TeIjia B
MIPOMBIIITIEHHOCTH U ObITy. CBOMCTBAa MPUPOTHBIX YIIIEBOJOPOIOB, HAX0XKIECHUE B
MIPUPO/JIC U MPUMEHEHUE AJIKAaHOB.

CamocrosiTesbHast padoTa o0y4yarommxcs Ne6

[Ton6op, ananuz u npeodbpazoBanue yueoOHou nHpopmanuu. [Togroroska
cooOrmieHuit o BeIOpaHHbIM TeMaM: JKu3Hb u aestensHocTh A. Kekyne. XKusub n
NesTenbHOCTH . bepuennyca. )Kuzns u gesrensHocts @. Bemnepa. )Kuznp u
nesitenbHOCTh A.M. byrneposa. )KusHb u nesrensHocTs B.B. MapkoBHUKOBA.

Tema 4.2. HenpenenbHbie u Coaep:xaHue yueOHOro MaTepuajia OK 01 OK 02
apOMATUUYECKHUE YTIIEBOI0POIbI HenpenenbHble (aKeHbI, alKUHBI U alkaaneHbl). OcoO0eHHOCTH KiTacCu(UKAUU U 2 K 1.2
HOMEHKJIATYpbI, U30Mepus, (Hr3ndecKue CBOMCTBA, XMMHUYECKUE CBOMCTBA, CITIOCOOBI JIP 4,16,23,30
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nonydeHus. Ilonmumepusarnuss dSTWiIeHa KaK OCHOBHOE  HANpPaBJICHHE  €ro
ucrnonb3oBanus. Apensl. CocTa, CTpoeHUe, ModydeHue. ['opeHue aleTuieHa Kak
HMCTOYHHK BBICOKOTEMIIEPATYpHOTO IIJIAaMEHU JIJII CBApKHM W PE3KH METAJIOB.
[IpakTueckoe TMPUMEHEHHE AaJKEHOB U aJKaJUEHOB B IKEJIE3HOIAOPOKHOM
XO3SHCTBE.

IpodpuibHble W mnNpodeccHOHAIBLHO 3HAYMMble 3J1€MEHTHI COJAEP:KAHUS.
[IpuMeHeHHsI OJMMEPOB Ha MPEANPUITHIX KEIE3HOJOPONKHOTO TPAHCIIOPTA IS
aneKTpou3oNauy, IIpoayKThl mMoAMMEpH3alUU OKCHJIa JTUJIEHA — DSIOKCHU]
(KOMITOHEHT SIOKCHIHON CMOJIbI) TMPUMEHSETCS I 3aJUBKU TpaHc(hopmMaTopoB,
KOHTYPHBIX KAaTYIIEK W Jpoccenied, KOTOpble OOeCleUnBaAIOT YCTOWYUBOCTH
anmnapaTtypsl K yAapam U 3JIEKTPOU3OISIHH.

CamocrosiTesibHast paboTa o0yuarommuxcs Ne7
[Tonbop, ananu3 u npeodbpazoBanme yaeOHOH nHpopmaru. KoHcneKkTHpoBaHHE 110
TEME «HpI/IpOI[HI)Ie HNCTOYHHUKHU YIJTICBOOAOPOOOB».

IIpakTH4eckoe 3ansitue N/
O3HakoMiieHHE  C  KOJUICKLIUEH
o0pa3oB HEPTH U MPOAYKTaMH €&
nepepadboTKU.

IIpakTuueckoe 3ansaTue Ne7 O3HaKoOMIIEHUE C KOJUIEKIHEH 00pa3lioB HEPTH U
MPOAYKTaMHU €€ nepepaboTKu.

ITIpodunbHbie 1 NPoPecCHOHATBLHO 3HAYMMBbIE 3JIEMEHTHI COAEePKAHUS

HedTb — 3T0 OCHOBHOE CBIPHE AJIsl MPOU3BOJICTBA PA3IMIHOTO BHJIA TOTUTUB
(xapOropaTopHOe, TU3eIbHOE, TOIIOYHOE) U Macel Ha k1. Kuakue yrieBoaopoabl

OK 01 OK 02
(OeH3uHbI, KEPOCHHBI, COISPOBBIE Macia, Ma3yT) - B KAUECTBE TOPIOYETO B K 1.2
JBUTATENSAX BHYTPEHHETO CTOPAHHUS MTOJABMYKHOTO COCTaBa KEJIE€3HOA0OPOKHOTO TIP 4.16.23.30
TpaHcnopTta. TBep/bie yriaeBoaopoab! (mapaduHbl) — KOMIIOHEHTHI )KHJIKUX CMa30K, T
UCIIOJIb3YEMBIX JIJISl CMa3KH IIPH PEMOHTE JETalIed pa3InyHON anmnapaTypsl
KEJIe3HOJOPOKHOM cBsi3u. Hanbosnpliee npuMeHeHne U3 CMa304YHbIX Maced,
HCIOJIb3YEMBIX Ha JKEJIE3HOIOPOKHOM TPAHCIIOPTE, MOIYYWIN KUAKUE Macia U
IJIACTUYECKUE CMa3KH.
IIpakTH4eckoe 3ansitue  Ne§ | IIpakTtuyeckoe 3ansitue Ne§ PemieHue SKCIIEpUMEHTANBHBIX 3a4ad IO TEME: OK 01 OK 02
[Tonyuenue strniena u u3ydenue ero | "[lomydeHue STuaeHa U H3yYEHHUE €T0 CBOMCTRB". K 1.2
CBOICTB JIP 4,16,23,30
IIpakTnyeckoe 3aHATHE Ne9 | I[IpakTuyeckoe 3anaTHe Ne9 PernieHne sKCIIepUMEHTATBHBIX 33124 10 TeME:
N3yuenune anerusneHa u ero cBOUCTB | «V3ydeHue alleTUIIeHa U €ro CBOMCTBY. OK 01 OK 02
Conep:xaHue yueOHOro MaTepuaJa K 1.2
[IpuMeHeHHe MONIMMEPBI Ha OCHOBE NMPOU3BOIHBIX AJIKMHOB B KAu€CTBE W30JIALUU JIP 4,16,23,30

3alUTHBIX 000JI04eK KaOeNbHBIX WU3JENUA M TPOBOJOB, BHYTPEHHEH OTAEIKU

13




MMaCCAXKUPCKUX BAOHOB K BAI'OHOB 3JICKTPOITIOC3I0B. HpI/IMeHeHI/Ie all€THUJICHA U €Iro
TOMOJIOTOB Ha NPCANPUATHAX KCIICZHOAOPOIKHOI'O TPAHCIIOPTA.

Tema 4.3 CiupThl ¥ PEHOJIBI.

Conep:kanue y4eOHOIro MaTepuaa

OcobenHoctu Ki1accupuKay 1 HOMEHKJIATyphl, H30MepHsl, (Pu3nyecKre CBOMCTRA,
XUMHYECKHE CBOMCTBA, CHocoObl monyueHus. I[IpakTudeckoe mpUMEHEHHE
STHJICHIJIMKOJIS, ThunepuHa. [lpumenenue Gpopmanbaeruaa, aneraibIerua.
IpoduibHbIe  POPECCHOHATBLHO 3HAYMMBbIE 3JIeMEHThI COAEePKAHMS.
[TpuMeHeHHEe STUIICHIIIMKONS U TVIMIEPUHA B Ka4ecTBe aHTU(PU30B B paamaTopax
CUCTeM OXJaXICHHUS JBUTATeJel BHYTPEHHErO CropaHus; TUAPABINYECKHUX,
TOPMO3HBIX W 3aKaJIOYHBIX )KHI{KOCTCﬁ B MOJABMIKHOM COCTaBEC KCJIC3HOAOPOKHOIO
TpaHcnopTa. [IpakTuueckoe 3HaYeHHE apOMATHUECKUX CIIUPTOB M UX MPOU3BOIHBIX
B JKEJIE3HOJOPOXKHOM XO34MCTBE. YCIOBUS IEPEBO3KU CHUPTOB IO IKEJIE3HOU
nopore. [IpakTudyeckoe 3HaYeHHE MHOTOATOMHBIX CIIUPTOB B KEJIE3HOJOPOKHOM
xo3siicTBe. IlepeBo3ka apoMaTHUECKUX CIIUPTOB M0 JKEJIE3HOW J10pore, MapKUpPOBKa
TpYy30B.

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

Tema 4.4 Anpnerunsl. KapOoHOBEIC
KHCJIOTBI ¥ UX ITPOU3BO/IHBIC.

Conep:xaHue yueOHOro MaTepuaJia

[Tonsatue 06 anprerngax. AnpAeruinas rpynmna kak GyHKIHOHaNbHas1. XUMUYECKHUE
CBOWCTBa, TOJYYECHUE aJbJCTHJIOB, NPUMEHEHHE (hopManbaerua Ha OCHOBE €ro
cBoiictB. KapOoHoBble  kucnotsl. [loHsTHE 0  KapOOHOBBIX  KHCIIOTax.
Kap6okcunpHas rpymnmna

Kak (yHKIMOHaNbHas. ['OMoNOruyeckuii ps MpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XMUMHYECKHE CBOWCTBA YKCYCHOW KUCIIOTHI: OOIIHME CBOHCTBA
C MUHEPAJIbHBIMHU KUCIOTaMH M peakius srepudukanuu. [Ipumenenre kapOoHOBBIX
KHCIIOT Ha OCHOBE CBOMCTB. O¢upbl U xupbl. [lomyueHue cinoxHbIX 3QUPOB
peaknueit srepudukanmu. CiaoxHsle >3pUpbI B IPUpOJIE, UX 3HaueHue. [Ipumenenue
CJIOXKHBIX 3(DUPOB HA OCHOBE CBOWCTB.

XKuper kak crnoxusle >upsl. Knaccupukamus >xupoB. XUMHUECKHE CBOICTBa
KHUPOB: TUAPOJIN3 U TUAPUPOBAHUE KUIKUX KUPOB. [IprMeHeHue K1upoB Ha OCHOBE
CBOMCTB. MbLa.

Oznakomnenue: Komrekius a3hupHbIX Maced.

IIpoduibHbie U MPO(PECCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COJEePKAHUA.
AHunnHOQOpMaIbAETUIHBIE CMOJIBI — KOMIIOHEHT 3JIEKTPOU3O0JISIIIMOHHBIX JIaKOB,
HEOOXOJMMBIX B 3JIEKTPOTEXHUYECKOH ammaparype. MypaBbUHBIN albAeru]l Kak
KOMITOHEHT 0aKeJIMTOBOTO JIaKa, SBISIOIUMCS aHTUKOPPO3HOHHBIM MOKPBITUEM JIJIS

OK 01 OK 02
I[IK 1.2
JIP 4,16,23,30
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YCTPOMCTB W JeTajed pa3fiMyHOM anmaparypbl KEIE3HOJOPOKHOM  CBS3H.
TekcTonuT Kak OCHOBA JUIsl W3TOTOBJICHHS AIIEKTPOU30JATOpOB. I[lpumenenue
alleToHAa B JKEJIE3HOI0POKHOM XO3SHCTBE.

CamocTrosiTesibHasi padora o0yuarommxcs Ne§

[Tox6op, ananu3 u npeodbpazoBanue yuebnou napopmanmu. [loaroroBka
COO0O0I1IeHUH 110 BbIGPaHHBIM TeMaM: MypaBbiHAas KUCIIOTa B IPUPOJIE, HAYKE U
npousBojcTBe. McTtopus ykcyca. [IpakTuueckoe 3HaU€HHUE aabJIETHIOB U UX
MIPOU3BOJIHBIX B JKEJIE3HOIOPOKHOM X03siiicTBe. [lepeBo3ka abaeruioB mno
YKEJIEe3HOH Jopore, MapKUpOBKa rpy30B. [IpakTruueckoe 3HaUeHHE KAPOOHOBBIX
KHCIIOT U X MIPOU3BOJIHBIX B )KEJIE3HOA0POKHOM X03siiicTBe. [lepeBo3ka
KapOOHOBBIX KUCJIOT MO KeJIE3HOM 10pore, MapKupoBKa rpy3oB. [Ipakruueckoe
3HAYEHUE KUPOB U UX MPOU3BOJIHBIX B )KEIE3HOAOPOKHOM XO3sIIICTBE

IIpakTnyeckoe 3ansaTue Nel0
CBolicTBa CIUPTOB U JIbJIETHU/IOB

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

IIpodpuniabHble W NPoOPecCHOHAIBLHO 3HAYMMBIE JJIEMEHTHI COAEP/KAHMSA.
OpHOaTOMHBIE CIIUPTHI — KaK OCHOBA JIAKOKPACOYHBIX MaTEPHAJIOB, HaXOIALIMX

o OK 01 OK 02
CBOC NPUMEHEHHE B IKEIE3HONOPOKHOM  XO3sHCTBE (kpacka ISt TIOKpBITHS K 1.2
YCTPOMCTB M J€Taled pa3Iu4yHOM anmaparypbl >KEJIE3HOAOPOKHOM  CBS3H; TIP 4.16.23.30
MIacTU(UKATOPHI, TPUMEHSEMbIE B CBETO-, TEPMO-, MOPO30-, BIATOCTOWKHX T
JETANAX PA3IMYHON anmaparypsl )KeJIe3HOJOPOKHOM CBA3M. U T.A.). [IpakTudeckoe
3HaYEHUE apOMaTHUYECKUX CIHPTOB M HMX MPOU3BOAHBIX B JKEIE3HOIOPOKHOM
xo3siicTBe. [IpuMeHeHNe aleToOHa B XKEJIE3HOJOPOKHOM XO35MCTBE.
JlaGopaTopnoe 3ansitue (padota) | JlabopaTtopHoe 3ansaTHe (padora) Ne3 PemieHue >KCHepHMEHTANbHBIX 33/a4 IO
Ne3 teme:" KapOoHOBBIE KUCIIOTHI M UX IPOU3BOJIHBIE " OK 01 OK 02
N3yuenne cBoiicTB KapOOHOBBIX IIpoduibHbIe U MPOPEeCcCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COJEePKAHUSA. K 1.2
KHUCJIOT U UX IPOU3BOJHBIX [Ipumenenne maBeneBor KUCIOTHI I OYMCTKU METAJUIOB OT PYKaBUMHBI U HAKUIIH. JIP 4,16,23,30
Y JIETAJICH Pa3JIMYHON anmnapaTypbl KEJIE3HOI0POKHOM CBA3U
Tema 4.5 AzoTcoaepxariye Coaeprxanue yueOHOro MaTepuaa
COECIMHEHUS Oco0eHHocTH KiIacCU(PUKAIMU 1 HOMEHKJIATypbl, H30Mepusi, GpU3NYeCKue CBONCTBA, OK 01 OK 02
XHUMUYECKHE CBOWCTBA, CIIOCOOBI MOTyYSHHUS. K 1.2
IIpoduibHbie 1 MPOpecCHOHATBLHO 3HAYMMBIE JJIEMEHThI COJepPKAHUA. AMUHBI TP 4.16 '23 30
,10,23,

J00aBISIOT B COCTAaB KpacuTened 1 MHITMOUTOPOB KOPPO3UH, TPUMEHSAEMBIX Ha
00BEKTaX JKEJIE3HOJOPOKHOT0 TpaHcHopTa. TpeTuyHble aMUHBI SBIISIOTCS
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KaTaJn3aTopaMH OTBEPKJICHHSI B IOJMYPETAHOBBIX JIAKAX, UCIOIb3YEMBIX JJIs
OTJEJIKM PaJUuOdJIEKTPOHHOM alaparypsl, AeTajlel MOABUKHOIO COCTaBa.
AHWIMHO-(OpMaIbIETUAHBIE CMOJIbI, TPOJYKT NOJMKOHCHCAIUN aHUJIMHA U
(dbopManbaeruaa B MPUCYTCTBUU COJSTHOW KHCIIOTHI, UCIIOJIB3YIOT JUIS
IIPUTOTOBIICHUSI AIEKTPOU3OJIALIMOHHBIX JIJAKOB, HEOOXOIUMBIX B
NMEKTPOTEXHUYECKON anmnaparype. AMUHOILIACTBI, COAEPKAIINE NENTHIHYIO
IpyIITy, SBJSIFOIMECS TEPMOPEAKTUBHBIMU MOJIMMEPAMHU, UIYT JJIs1 U3TOTOBJICHUS
ACKOPATUBHBIX MAaTCPHUAJIOB U C-)JIGKTpI/I‘-IeCKOf/'I arnmnapaTtypsl B JJOKOMOTUBHBIX
cocTtaBax. Bo Bcex pecTopaHax B 1oe3aax MCIOJb3YIOT JIerKue HeObrouuecs
TapeJIKK, M3TOTOBJICHHBIC U3 PA3HOBHIHOCTH aMUHOILIACTOB (Meanyp).

CamocrosiTesibHas padora o0yuaromuxcss Ne9
[Tonbop, ananu3 u npeodbpazoBanue yueOHol nHpopmanuu. KoHcrekTupoBaHUe 1o
teMe «buonorudeckas posib 1 GMOCUHTE3 OETKOBY

JlaboparopHoe 3ansitue (padorta)

JlabopaTtopHoe 3ansiTHe (padora) Ned "Xumuueckue CBOWCTBA aHUJIMHA.

Neq XUMHUECKUE cBoiictBa | CBoiicTBa OenKoB". OK 01 OK 02

anmnuHa. CBOICTBa OEIIKOB. IIpopunbHble U NpPoecCHOHAJBLHO 3HAYMMbIE 3JJIEMEHTBbI CO/epP:KAHHUS OK 04
3HaueHHE aMUHOKAIPOHOBOM MW aMHMHODHAHTOBOM KHCIOT [Ii OOBEKTOB IIK 1.2
JKEJIE3HOAOPOKHOIO TpaHCHoOpTa. XUMHUYECKHE BOJOKHA M HX IIPUMEHEHUE Ha JIP 4,16,23,30
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

Tema 4.6 Oprannueckue Bemectsa B | Coaep:kanue yueGHOro MaTepuasa

KU3HEJEATEIIBHOCTH YEIIOBEKA. buooprannueckue coenunenus. [IpumeHenne n OGuonornyeckas pojib YIJIEBOJOB.
OxucneHue yrieBoJOB — HWCTOUYHUK OHHEPruM JKUBBIX opraHusmMoB. OOnactu
OpUMEHEHUsT aMHUHOKHCHOT. IlpeBpamieHuss O€IKOB NHUINM B OpraHU3Me.
buonoruueckue @ynkuun OenkoB. buonormueckue ¢yHKIMM kupoB. Poib
OpPraHUYeCKOM XMMHUM B pelIeHuH mpolieM nuieBoit 0ezonacHoctu. HykiaenHosbie OK 01 OK 02
KHCIIOTBI: cocTaB U cTpoeHue. CTpoeHue HyKJIeoTuJoB. CocTaB HYKJIEHMHOBBIX OK 04
kucnor (JJHK, PHK). Ponbp HyKIEHMHOBBIX KHUCIOT B IKHU3HEACSITEIHbHOCTU K 1.2
OpraHHU3MOB. JIP 4,16,23.30

Ponp xumuum B o0ecrieuyeHMM SKOJIOTUYECKOM, JHEPreTHUeCKOW U MUIIEBOM
6e3omacHocTH. Poslb OpraHUYecKoil XMMHUHM B pelIeHUU MpoOIeM SHEpreTH4ecKon
0€30IaCHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JaHWU HOBBIX MAaTEpUAOB, HOBBIX
HUCTOYHUKOB HHEPruM (ajJbTepHAaTUBHbIE MCTOYHUKM dSHepruu). OnacHOCTh
BO3JICHCTBUS Ha >KMBBIE OPraHU3Mbl OPTaHUYECKUX BEILECTB OTIEIbHBIX KJIACCOB
(YyrneBoaopoJibl, CIUPTHI, (PEHOIIBI, XJIOPOPraHNYeCKHe MPON3BOHbIE, aJbJIETHIbI U
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,Z[p.), CMBICJI ITOKA3aTCJId MPEACIIBHO I[OHYCTHMOﬁ KOHICHTPpAIIUU.

JlaGopaTopnoe 3ansitue (padorta) | JlaboparopHoe 3ansitue (padora) Ne5S "CpolicTBa yrieBogoB" 2

NeS CpoiicTBa yriieBoi0B IIpoduibHbie U MPOpecCHOHATIBLHO 3HAYMMBIE YJIEMEHTBI coJiepKaHusA. D HUpbI
MAacCIISTHOW KHCIIOTHI, 00pa30BaHHbIE MACISTHOKHCIIBIM OpPOKEHUEM TITFOKO3HI, OK 01 OK 02
UCIOJIb3YIOTCS KaK MIIACTU()UKATOPHI JAKOB Il YCTPOICTB U AeTanell pa3auuHoN OK 04
anmnapaTypsl XKeJIe3HOJOPOKHOM CBSI3U. YTIEBO/bI U UX POU3BOIHBIE UCIIOJIB3YIOT 0K 1.2
B Ka4eCTBE MMUTATEJILHOIO IPOAYKTa B IPUBOK3AJIbHBIX Kade, pecTopaHax u T.1.; 1P 4.16 '23 30
MIPY POU3BOJICTBE OyMaru, KJieeB; HaKpaxMaaTuBaHUs Oelbsi Ha MPAYeUHBIX T
koMmOunarax MIIC; miis U3roTOBICHUS BKIIA IBIINICH TOAIIMITHUKOB BTYJIOK,
HIECTEPEH MOABMKHOT'O COCTaBa JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

IIpakTuyeckoe 3anstue  Nell | [lpakrnueckoe 3ansaTme Nell Penienue sKCnepUMEHTaIbHBIX 337ad IO TEMeE: 2

Pemenue 9KCIIEPUMEHTAIbHBIX | «PellieHne HKCIEepUMEHTAIbHBIX 3aJad [0 paclO3HaBaHUI OPraHUYECKHUX OK 01 OK 02

3a1a4y 1o pacro3HaBaHUIO | BEIIECTBY. OK 07

OpPraHUYECKUX BEILECTB. IIpodguabHbie 1 NPOPeCcCHOHAIBLHO 3HAYMMBIE JJIEMEHTBI COACPKAHUA. Y MEHUE K 1.2
pacro3HaBaTh U 3HaTh (PU3MKO-XUMHUYECKHE CBOMCTBA NMEPEBO3UMBIX BEIICCTB JIP 4.16.23.30
(KMCIOT, TOILUIUB, PEareHTOB U JIp.), B T.4. M OMACHBIX IPY30B, JEHCTBUS C T
XMMHYECKUMHU BEUIECTBAMH B aBAPUNHBIX CUTYaIUsIX.

Paznes S. Kunernyeckne 1 TepMOXHMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKHX PeaKIui 2/1

IpakTuyeckoe 3ansaTue  Nel2 | [IpakTnueckoe 3ansitue Nel2 PemieHue mpakTHKO-OPUEHTHUPOBAHHBIX PaCUETHBIX 2

CKopocTh  XMMHYECKMX peaklIMi. | 3a1ad 1o teme: "CKOpOCTh XMMHUUYECKHUX peakIni. XMMHUYeCcKoe paBHOBecHe" OK 01 OK 02

XHWMHYECKOE PAaBHOBECHE IIpopuniabHble W NPoPecCHOHAIBLHO 3HAYMMBIE JJIEMEHTHI COAEP/KAHMS. K 1.2
BydepHbie pacTBOpHl B TEXHOJOTMUYECKHX IHpoleccax (MpH 3JIEKTPOXUMHYECKOM JIP 4,16,23,30
HAHECEHHH 3alllUTHBIX NOKPBITHH, B TPOU3BOJICTBE KPACUTENIEH)
CamocrosiTesibHas padora odyuarommxcs Nel0 1
ITon6op, ananu3 u npeodbpazoBanue yueOHoU nHpopmaruu. [lonroroBka
COO0OIIeHUH IO BHIOpAaHHBIM TEMaM.

Pa3nes 6. PacTtBopsl 2

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

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

pacTBOpPOB. IIpoduibHbIie 1 MPOpecCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COJePKAHUA. OK 01 OK 02
[Tpurorosnenue paboyero pacTBopa npu J1e3uH(EKIUs MOBEPXHOCTEH B BaroHax H K 1.2
MOMEILEHUsX /1 TpaHcnopTa (3 %-HOro pacTBopa XJIOpaMHUHA, COJISTHOM KUCTIOThI JIP 4,16,23,30

WM KayCTUYECKOW COJIbI) IPUTOTOBJIEHHE HENTPAIN3YIOIIErO pacTBOpa Npu
XUMHUYECKHUX 0YKOTrax.
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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 MaTepuaJa
Hogelimume goctnkeHns: XUMUYECKOM HAYKH M XUMUYECKOW TeXHOJIOTUU. Poib xumumn

cucTeMaTu3alus 3HaHuH. B 00€CIIeYeHUH SKOJIOTHUYECKOM, SHEPreTHICCKON U MUTIEBON O€30MaCHOCTH, Pa3BUTHH OK 8%%5 02
MenuiuHbl. [lpaBuna moucka M aHanM3a XUMHYECKOM MH(OpMALMU W3 Pa3IUYHBIX 2 K 1.2
WCTOYHUKOB (Hay4yHas M ydeOHO-HAy4yHas JIMTEepaTypa, CpEICTBAa MAacCOBOM 1P 4.16 '23 30
uHdopmanuu, cetb UHTEpHET). T
[TpoBenenne MuHN-KOH(pEpeHIMU «XUMHS B MOCH JKU3HI.
CamocTrosiTesqbHasi padora od0yuarommxcs Nell
[Tox6op, ananu3 u npeodbpazoBanue yueOHol nHpopmanuu. KoHcrekTupoBaHUe 1o
TeMe «3HaueHHe U MPUMEHEHUH MOJIMMEPOB B OBITY»
Tema 7.2 KoMIiekcHbIN 3a4€T € O6001enue u cuctematu3anus 3Hanuid. KoMriekcHbIi 3a4€T ¢ OI[EHKOM. OK 01 OK 02
OILICHKOMH. 2 OK 07
K 1.2
JIP 4,16,23,30
Hmoz Il cemecmpa: MakcumanbHasi ydyeOHas Harpy3ka (BCero) 42
O0s3atesnbpHas ayUTOpHas yueOHast Harpy3Ka (BCcero) 36
MIPAaKTUYECKUE 3aHATUSL 14
naboparopHble 3aHATHS (paboTh) 6
caMmocCTosTeNbHas paboTa 6
Hroro: MakcumanbHast yueOHasi Harpy3ka (BCero) 72
OOGsi3arenpHast ayqUTOpHas yueOHast Harpy3ka (Bcero) 61
IIpaKTUIECKUE 3aHATUA 26
nabopatopHble 3aHsATHs (paboThI) 10
caMOCToOsITelIbHas paboTa 11
KOHTpOJIbHAsI paboTa 1
ITpoMe:xyTOYHAS aTTECTAlUsA | KOMILUIEKCHBIN 3a4eT ¢ OLEHKOM
UTOro 72
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3. YCJIIOBUSA PEAJIM3ALIUU TPOT'PAMMBI YYUEBHOTI'O ITPE/IMETA

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Y4eOHbIi mpeMeT peain3yercs B yaeOHOM KaOMHETE XUMUHU.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCaJI0YHbIE MECTa MO KOJIMYECTBY 00YJarOIINXCs;
— 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.

HammeHoBaHue cHenMaabHOrO TIOMEIICHUS: TOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
Yuranbhelii 3a1. OCHAIIECHHOCTH: pabouee MeCcTo, KOMITbIOTEp (HOYTOYK) C ToCcTynoM K cetu «HTepHeT»
u OUOC.

HammeHoBaHMe crienMaNbHOTO MOMEMICHUS: yaeOHas ayTUTOPHS IJIsl IPOBEICHUS MPAKTHISCKIX
3aHATUNA, TPYONOBBIX KOHCYIbTALUWA, WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIA,
MPOMEXYTOUHOM aTTecTtauuu, YdeOHas ayAUTOPHUM, OCHAIIEHHbIE OOOpPYAOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamu  oOyudeHus. OcHameHHOCTh: KomrmiekT ydeOHOM Mebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUNHBINA TPOEKTOP 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

Cepaucsl 2M1OC OpUIIC

AutoCAD

KOMITAC-3D

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

Heorpannuennast BO3MOXHOCTh J0ocTyma, ooydaromierocsi kK OMOC u3 mo0oit TOUkH, B KOTOPOH
uMeeTcss JIOCTYH K HWH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetn «MHTepHeT» (mamee - ceTh
«IHTEepHEeT»), KaK Ha TEPPUTOPUHU OPTaHU3AINH, TaK U BHE €€.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DNOC (MmoOumbHast U IEKCTOMHAS BEPCUU WIIH KE
BEO-KJIMEHT).

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl

Jns peanuzanuu mporpaMMbl 6MOnIMOTeYHBIH (DOHI 00pa3oBaTEIbHON OpPraHU3ALUHU JOJKEH
MUMETh TeYaTHBIC W/UJIH DJIEKTPOHHBIE 00pa3oBaTeIbHbIE M MHPOPMAMOHHBIE PECYPCHI, PEKOMEHTyEMbIE
JUTSL MICTIOJTB30BaHMs B 00pa30BaTEIbHOM IpoIiecce.

ITepeyenb pexkoMeHayeMBbIX y4eOHBIX M3AaHUH, JONOJHUTEIbHON JuTepaTtypbl UHTEpHeT-
pecypcoB, 6a3bl JaHHBIX 0UOJIMOTEeYHOT0 POoHIA:

OcHOBHBIC HCTOYHHMKH:

1. T'abpuensn, O. C. Xumus: 11-i knacc: 6a30Bbii ypoBenb: yueOnuk / O. C. 'abpuensn, U. T
Octpoymos, C. A. CnankoB. — 5-e u3zn., ctep. — Mockga: [IpocBemenne, 2023. — 127 c¢. — ISBN 978-
5-09-103623-7. — Tekct : amekTpoHHbIl / Jlab : 27eKTpoHHO-OMONMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/335036 (mara obOpamenus: 02.04.2024). — Pexum mocTyma: Jjsi 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. CragkoB. — 5-e u3j., crep. — Mocksa: [IpocBemenue, 2023. — 128 c¢. — ISBN 978-
5-09-107222-8. — Tekct : amekTpoHHbIl / Jlab : 37eKTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/335039 (mara obOpamenus: 02.04.2024). — Pexum mocTyma: Ijsi aBTOPHS.
II0JIb30BAaTENICH.

JlomoTHUTEIbHBbIE UCTOYHUKH (JI7151 BBIMTOJIHCHUSI BHEAYTUTOPHOW CaMOCTOSTEIIbHON pabOThI):

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

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

3. I'muuka, H. JI., O6mias xumust. : yae6noe nocodue / 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 (s HEXUMHUYECKHX crieruaibHocTel) : yueonuk / 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. Dnexrponnast wuH(popMaroHHast oOpasoBarenbHas cpena OpUIIC. - Pexum nocryma:

http://mindload.ru/

2. CIIC «KoucynbtanT [Tmrocy - Pexxum mocryna: http://www.consultant.ru/

3. OBC Yu4ebHO-METOAUYECKOTO IEHTpa MO0 OOpPa30BaHHMIO Ha KEJIC3HOJOPOKHOM TPAHCIIOPTE
(OB YMIL KT) - Pexxum nocryna: https://umczdt.ru/

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

5. 3bC BOOK.RU- Pexum nmocryma: https://www.book.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O IIPEIMETA

Koutpons wu

OIICHKa

pe3yJIbTaToOB

OCBOCHHA

y4yeOHOTO  Tpeamera

OCYIIECTBIISETCS

npenoaaBaTeyI€M B IIPOLECCC MPOBEACHUA IMPAKTUICCKUX 33HHTHI>1, TECTUPOBAHUSA, a TAKKE BBIIIOJTHCHUA
O6y‘iaIOI_HI/IMI/ICH HMHAWNBUAYAJIbHBIX SaI[aHHfI. HpOMC)KYTOLIHaSI arrecranus B (bopMe KOMIIJICKCHOI'O
3a4€Ta C OHGHKOﬁ: CAaHbI Ha IMOJIOKHUTCIbHYIO OLICHKY TEMATHUYCCKUE TECTHI.

OcBanBaemble Pazgen/Tema T oeHOYHBIX MePONPUATHI
romnerennuu (OK, IIK),
JIUYHOCTHBIC PE3yJ/IbTaThbl
(JIP)
OK 01 Bei6upars cioco6sr | P1: Tema 1.1 - YCTHBIN onpoc;
penieHus 3anaqy P2: Tema 2.1, Tema 2.2 - 3agaud Ha COCTaBJICHUE XUMHYECKHUX
npo¢eCCHOHATBHON P3: Tema 3.1. - 3.3; bopmy;
JIeATEIIbHOCTH P4: Tema 4.1 — 4.6, - 3a7gaHusg Ha MCIIOJIL30BAHUS XUMHYECKOU
MPUMEHUTEIBLHO P5: 113 CHMBOJIMKM W Ha3BaHUH COEOUHEHUU IO
K pa3JIuYHbIM P6: 113 HOMEHKJIATYpE MEKIYHAPOAHOIO  COKO3a
KOHTEKCTaM P7: Tema 7.1,7.2 TEOPETUUECKOW W TIPUKIATHON XHUMHUU U
JIP 2,4,16,23,30 TPUBHUAJBHBIX HA3BaHWM I COCTABJICHUS
XUMHUYECKUX POPMYI;
- 3aciymmBaHHe COOONICHWA M OIEHKA WX
MOJTOTOBKY;
- Pe3ynbpTar BBINONHEHUS MPAKTUYECKOU
paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUS;
- Ilopgbop, amamu3 wu mnpeoOpa3oBaHHE
yueOHOI nHbOopMaIH
OK 02 P1: Tema 1.1 - YcrHbll onpoc
Hcnons3oBarts P2: Tema 2.1, Tema 2.2 - 3acnymuBaHHe COOOUICHWN W OLEHKa MX
COBpPEMEHHBIE cpenctpa | P3: Tema 3.1. — 3.3; MMOATOTOBKH;
TIOMCKa, aHajn3a u | P4: Tema 4.1 — 4.6, - 3amaHusg Ha HCIIOJIL30BAaHUS XUMHUYECKOMH
HMHTEPIIPETALUU P5: 113 CUMBOJIMKM M Ha3BaHUU COCAMHEHUHN I10
uH(popManuu, u | P6: 113 HOMEHKJIaType MEXKIYHAPOAHOTO  COKO3a
MH(pOPMalMOHHbIE P7: Tema 7.1, 7.2 TEOPETUYECKOW U NPUKIALHOW XUMHH U
TEXHOJIOTHH TUTSt TPUBHUAIIBHBIX HAa3BaHUM ISl COCTABIICHMS
BBITTOJIHEHUS 3a1a4 XUMHUYECKUX POPMYI;
npo¢ecCuOHAIBHON - Pesynbrar BBIMIOSHEHUS] BHEAYIUTOPHBIX
NEeSATENbHOCTH. CaMOCTOSITENIbHBIX PaboT
JP 2,4,16,23,30 - Pe3ynpTaT BBINOTHEHUS TMPAKTHUYECKOU
paloThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUS;
- Ilombop, anHanu3 u mnpeoOpazoBaHHE
yueOHoM nHpopmanuu
OK 04 P2: Tema 2.2 - YcTHBIN onpoc
OddexTrBHO P3: Tema 3.2 - 3acnymmBaHuE COOOIIEHUN U OIEHKAa HX
B3aHMOJICHCTBOBATh u | P4: Tema 4.2, Tema 4.3 | HOATOTOBKHY;
pabotaTh B KOJUICKTHBE | | 4.6 - 3amaHusl Ha WCIOJB30BAHUS XUMHYECKOU
KOMaHJe. P6: Tema 6.1 CHMBOJIMKM M Ha3BaHUM COEAWMHEHUU II0
JP 2,4,16,23,30 HOMEHKJIATYpe MEXIYHApOIHOTO  COH03a

TEOPETUYECKONM U TPUKIAJIHOW XUMUUA U
TPUBHUAIBHBIX HA3BaHUM I COCTAaBJICHUS
XUMHUYECKUX POPMYI;

19



- Pe3ynbpTar BBINONHEHUS MPAKTUYECKOU
paboTsI;

- Pesynbrar BBINOJHEHUs J1aOOPATOPHOU
paboTsI;

-[IpakTHKO-OpUEHTHPOBAHHBIE 3a/IaHUS;

- Tlombop, amanmu3 wu mnpeodpazoBaHUE
yaeOHol nHpopmaIuu

OK 07

ConelicTBOBaThH
COXPAHEHHUIO OKpYKaroIIeh
cpensl,
pecypcocOepexeHmIo,
NPUMEHSATh ~ 3HaHUA 00
W3MEHECHHUU KIIUMaTa,
NPUHIUIBL  OCPEKITHBOTO
MIPOU3BO/JICTBA,

3¢ PEeKTUBHO NEHCTBOBATH B
YPE3BBIYANHBIX CUTYAIIHSIX.

JIP 4,16,23,30

P3: Tema 3.3
P7: Tema7.1,7.2

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

MK.1.2 OcymiecTBisTh
cOOpKY, MOHTaX H
JEMOHTaX JIEMEHTOB
ANEKTPOHHBIX OJIOKOB,
YCTPOMCTB U CUCTEM
Pa3IMYHOTO 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;

- Pesynprar BBINONHEHUS Ta0OPATOPHOMN
paboTHI;

-IIpakTHKO-OpHUEHTUPOBAHHBIC 3aIAHUS;

- Ilogbop, anamu3 u mnpeoOpa3zoBaHUE
yueOHOi nH(popMaH

5. IEPEYEHBb UCHHOJIB3YEMbIX METOJ0OB OBYUYEHUA
5.1 ITaccuBHEIC: JIEKIUH (TCOPSTHUSCKUE 3aHATHS), ONIPOCHI, TPAKTHYSCKHE U JIA0OpATOPHBIC

3aHATHA.

5.2 AKTHUBHEIE H HWHTCPAKTUBHBIC. MUHU - KOH(i)epeHI_[I/IH.
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