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Pabouas nporpamma y4ueOHOM IMCHUIUIMHBI pa3padoTaHa Ha OCHOBE:

— (enepanbHOro rocyJapcTBEHHOTO 00Pa30BaTENBLHOTO CTaHApTa CPEeIHEr0 00IIero 00pa3oBaHUs
(yrBepxkaénHoro npukazoM MunHoopHayku Poccun ot 29 nexadbps 2014 r. Nel645, ¢ usmeHeHusiMu
U JoNoTHeHUsAMU oT: 29 nexadps 2014 1., 31 mexabps 2015 r., 29 urons 2017 r., 24 centsops, 11
nekabdbps 2020 r., 12 aBrycra 2022 r.);

— (enepanpbHOro rocy1apcTBEHHOr0 00pPa30BaTENBLHOrO CTAHAAPTa CPEIHEr0 MPOPECCHOHATBHOTO
obpazoBanusi mo crenuaabHocTH 15.02.10 MexaTtpoHuka W MOOWIBHAs poOOTOTEXHUKA (110
oTpacisM) (YyTBEPKIEHHOTO MpUKa3oM MuHuCTepcTBa 00pazoBaHus U Hayku Poccun ot 9 nexadps
2016 r. Ne 1550 (pen. ot 01.09.2022);

C Y4ETOM:

— (enepanpHOIl 00pazoBaTENbHOIN MPOrpaMMOl cpeAaHero odiero oopasoBanus (YTBEp:KIEHHON
npuka3zoM MunHCTepcTBa nmpocsenieHus PO ot 23.11.2022 Ne 1014);

— TmpuMepHOil paboueil mporpammbl  00IIE00Pa30BATENBHON  JUCHUIUIMHBL  «XHUMHUS» IS
poeCCHOHANIBHBIX 00pa30BaTEIbHBIX OpraHu3anuil (yrBepxkaEHHOW Ha 3acemanuu CoBera 1O
OLICHKE COJIEp>KaHUS W KauecTBa MPHUMEPHBIX pabouux MporpaMM o0011e00pa3oBaTeNbHOTO U
COIMATILHO-TYMaHUTAPHOTO IUKJIOB CpeIHero npodeccruonaibHoro obpazosanus, ot 30.11.2022,
npotokoin Nel4);

— PpEKOMEHJalUU{ [0 pealu3aluu CpeaHero ooOuiero oOpa3oBaHHMs B IIpeleiax OCBOCHHUS
00pa30BaTeNIbHON MPOrpaMMbl  CPEIHETO MPO(PECCHOHAIBHOTO 00pa3oBaHUsl (HAMPaBICHHBIX
JlenapTaMeHTOM rOCyIapCTBEHHOW MOJIUTUKHU B cepe cpenHero npodeccuoHalbHOTO 00pa30BaHUS
u nnpoeccuonanbHoro odyuenus, ot 01.03.2023, Ne05-592).



PazpaboTunku:

UrnarbeBa Hapexna I[laBnoBHa, mpenojgaBaTenb I7IOH1Kap—OJH/IHCKoro arpapHoro KoJulemxa
OI'BOY BO «{JII'TY»

Peuensenr (6nympennuti)
.M. MyxaMaamuHa, TpernojaBareib BHICIICH KBanu(HUKAIMOHHOW KaTeropuu Momkap-
Onunckoro arpapHoro koiemka @PI'bOY BO «II'TY»

Peuensent (snewtnuti)
N.A. JlapuoHOBa, penojaBarenb Boiciei kBanupukauonHoi kareropuu I’ bBITIOY PMD «TTK»



COJEP)KAHUE

1.

AHHOTALINA

OBILASI XAPAKTEPUCTUKA YUYEBHOU JTUCIHUTUIVHBI
CTPYKTYPA 1 COJEP)KAHUE YYEBHOU JUCLUTIJIMHBI
YCJIOBUS PEAJIM3ALIMU YUYEBHOU JUCIIATIIVHEI

KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHUS YUEBHOU JUCIIUTIIVHBI



1. AHHOTAIUA

YyeOHasi TUCIUIUIMHA «XUMUS» SIBISETCS YaCThI0O OCHOBHOW MpodecCHOHATbHONH 00pa3o-
BaTEJIBLHON TpOrpamMMBbl cpeaHero npodeccuoHanbHoro obdpaszoBanus (manee — OITOIT CIIO) mo
cnenuanbHocTd 15.02.10 MexarpoHuka 1 MOOHIbHAsE pOOOTOTEXHUKA (IO OTPACIsAM) U3YyYaeTcs B
obmeoobpazoBarenbHOM ke yaeOHoro miaHa OITOIT CITO Ha 6a3e ocHOBHOTrO 001Iero 006pas3o-
BaHUS C TIOJYYEHUEM cpeiHero oomero oopazoanus. [Ipoduiie — TeXHOIOTHUECKUA.

VYyeOHasi TUCHUIUIMHA «XUMUS» SBISETCS Y4eOHBIM IMpPEeIMETOM 0053aTeIbHON MpeaMeT-
HOW oOmactn «EcTecTBEHHO-HAayuHBIE HPEAMETHI» (eepaTbHOr0 TOCYJapCTBEHHOTO 00pa3oBa-
TEJILHOTO CTaHAapTa cpenHero obmero odpazoBanus (nanee — ®I'OC COO), oTHOCHTCS K YUCTY
0a30BbIX TUCIUIUIMH, U3y9aeMbIX B COOTBETCTBUU ¢ TpeboBanusimu ®I"OC COO.

Coneprxanue mporpaMMbl 0011e00pa30BaTeIbHON TUCIHMIUIMHBI « XUMHS» HAIlpaBlIEHO Ha
JIOCTHDKCHHE PE3YJIbTAaTOB €€ M3ydeHHsl B cooTBeTCTBUU ¢ TpeboBaHusmu OI'OC COO ¢ yyeTom
npodeccuonanbHoi HarpasneHHoctn @PI'OC CIIO.

OcBoeHue coaepkaHusi yueOHOM TUCHUIUTUHBI «XUMHs» 00ecreuynBaeT JTOCTHKEHUE CTY-
JEHTAMH TUIAHUPYEMBIX PEe3yJbTAaTOB 00y4ueHUs! (JIMYHOCTHBIX, METAPEIMETHBIX U TPEIMETHBIX) H
pa3BuUTHE OOIINX U MPOPECCHOHATBHBIX KOMIIETEHIUH.

B pamkax u3ydeHus: TUCUUIUIMHBI « XHUMUS» TPEAYCMOTPEHO BHINOJHEHNE HHANBUYaIbHO-
O MPOEKTA.
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2. OBIIAS XAPAKTEPUCTHUKA PABOYEH TIPOTPAMMBI YUYEBHOM
JUCIHUIIVIMHBI

2.1. Mecto nucuumiaudbl B cTpykType OIIOII CITIO:

YyeOHast TuCIUIUINHA « XUMUS» U3ydaeTcsl B 001e00pa3oBaTeIbHOM IUKIIC Y4eOHOTO TUIa-
Ha OIIOII CIIO no cnenuansHocTH 15.02.10 MexaTponuka 1 MoOMIIbHAs pOOOTOTEXHUKA (TI0 OT-
pacisiM), SBISIETCS y4eOHBIM TMPEIMETOM O00s3aTeNbHOM MpeamMeTHOr oOmactu «EcTecTBeHHO-
Hay4anble ipeaMeTby @I'OC COO, 0THOCUTCS K YUCITY Oa30BbIX THUCIUILINH.

2.2. lleab U nu1aHupyeMble pe3yabTaThbl OCBOCHHS JUCIHUIIIMHBI:
YyeOHast qucHHIUTNHA « XUMUS» OPUCHTHUPOBAHA HA CIICTYIOIINE TEIH:

* @OopMHUpPOBaHUE y CTYIEHTOB IPEICTABICHUS O XMMHUYECKON COCTaBJISAIOLICH €CTECTBEHHO-
Hay4YHOM KapTHUHBI MHUpa KaK OCHOBBI IIPUHATUS PELICHUN B )KU3HEHHBIX U IIPOU3BOJICTBEHHBIX CH-
TyalHsX, OTBETCTBEHHOI'O ITOBEICHMS B IPUPOJHOM CpeleE.

e chopmHupoBaTh NOHUMAHNUE 3aKOHOMEPHOCTEHN MPOTEKAaHUS XMMUUYECKUX IPOLIECCOB U SIBJIE-
HUW B OKPYKAIOWIEH Cpese, NENOCTHON HaydHOUW KapTUHBI MUpPa, B3aUMOCBSI3U U B3aNMO3a-
BHCUMOCTH €CTECTBEHHBIX HAYK;

® Da3BUTh YMEHHs COCTABIIATH (DOPMYJIBI HEOPTAaHWYECKUX M OPTaHUYECKHUX BEIIECTB, ypaB-
HEHUSI XUMUYECKHUX PEaKIHid, OOBSICHITh UX CMBICI, HHTCPIIPECTHPOBATH PE3YIbTATHl XUMH-
YECKHX IKCIIEPHIMEHTOB,

e chopmupoBaTH HAaBBIKM IMPOBEICHUS MPOCTCUINTNX XUMHUYCCKUX IKCIICPUMEHTAIBHBIX HC-
CJICIOBAHUM ¢ COOJIOJICHHEM MPaBWJI OE30IMACHOTO OOpalICHHs ¢ BEIICCTBAMH U Jiabopa-
TOPHBIM 000PYZIOBaHUEM;

® Da3BUTh YMEHHS HCIOJIH30BaTh MH(OPMAIMIO XUMHUECKOTO XapaKTepa U3 Pa3IM4HbIX HC-
TOYHHUKOB;

e chopMHpPOBATH YMEHHS IPOTHO3UPOBATH ITOCIIEACTBUS CBOCH JAEATEIHHOCTH M XUMHUYECKUX
MIPUPOJTHBIX, OBITOBBIX U TIPOU3BOJICTBEHHBIX ITPOIIECCOB;

e chopMHpPOBATH NMOHWMaHUE 3HAYUMOCTH JTOCTH)KEHUH XUMHUYECKOW HAyKH M TEXHOJOTHIM

JUTSL pa3BUTHS COIIMATTLHOM U TTPOU3BOJICTBEHHOU Cdep.

Oco0oe 3HaUYeHHE TUCIHUILIMHA UMEeT Mpu (OPMUPOBAHUU U PA3BUTUHU OOMIMX U Tpodec-
cuoHaNbHBIX KomneTeHIi B cootBeTcTBUU ¢ PI'OC CIIO mo cnenmansaoctu 15.02.10 Mexarpo-
HUKa ¥ MOOMJIbHAsI POOOTOTEXHUKA (ITO OTPACIISIM):



O01mme kKoMneTeHMA

Ili1anupyemble pe3yibTaThl 00yUeHUs

O01mue
(TMYHOCTHBIE ¥ METANIPEIMETHBIE PE3YIbTaTHl O0YUESHIS)

JAucnunianHapHbie
(mpeaMeTHBIE Pe3yIbTAThl 00YIECHNU)

OKO1.

Br161paTh ciocoObI perieHus 3a-
nay npo(eccuoHaNIbHOM JesTeNb-
HOCTHU IIPUMCHHUTCIIBHO K pa3Jjin4-
HBIM KOHTEKCTaM

B yactu TpyoBOro BoCuTaHus:
TOTOBHOCTH K TPY/y, OCO3HaHHE IEHHOCTU MacTepCTBa,
TPYAOIO0HE;
TOTOBHOCTb K aKTUBHOM JIEATEIILHOCTU TEXHOJIOTHYe-
CKOM M COLIMAJIbHOW HAIPaBJIECHHOCTH, CTIOCOOHOCTh MHUIIMH-
pOBaTh, MJIAHUPOBATH U CAMOCTOSATEIBHO BBITIOIHSITH TaKYIO
NesITeIbHOCTD;
—HMHTEpeC K Pa3InIHbIM chepaM npodecCHnoHaIbHOM es-
TEJIBHOCTH.
OgnazieHne yHUBEPCATBHBIMH y4eOHBIMH MTO3HABA-
TEJNBHBIMU ACUCTBUSMHU: a) 0a30BbIC JIOTHUECKUE JICHCTBHSA:
CaMOCTOSITENTFHO (POPMYJIPOBATH U AKTYaJIU3UPOBATH
pobIIeMy, pacCMaTpUBATh €€ BCECTOPOHHE;
— yCTaHaBJIMBATH CYIIECTBEHHBIN MPU3HAK MM OCHOBAHHSI
JUTSI CpPaBHEHUS, KJIaCCU(UKAIIMU U 0000IICHHUS;
— ONpeneNsaTh e AeITeIbHOCTH, 33/1aBaTh apaMeTphl U
KPUTEPUH UX JTOCTHXKEHUS;
— BBIABJIATH 3aKOHOMEPHOCTHU M ITPOTUBOPEUUS B pacCcMaTpu-
BaEMbIX SIBICHUSX;
- BHOCUTb KOPPEKTHUBBHI B AEATEIBHOCTb, OLIEHUBATh COOTBET-
CTBHE PE3Yy/IbTAaTOB LIEJISIM, OLIEHUBATh PUCKU MOCIEICTBHMA
NesITeIbHOCTH;
- pa3BHBaTh KPEATUBHOE MBILUIEHHUE [TPU PELLICHUN KU3HEH-
HBIX ITPO0JIeM
6) 0a30BbIE HCCIIEeI0BATEIbCKIE eHCTBUS:
- BJIaJICTh HABBIKAMU y4eOHO-UCCIIE0BATENECKOM U TPOEKT-
HOU JeATEITbHOCTH, HABBIKAMH Pa3pelIeHuUs Tpo0iIeM;
- BBIBJIATH TPUYUHHO-CIICACTBEHHBIC CBS3H U aKTYyaJIN3H-
pOBaTh 3a/1a4y, BBIIBUTATh THIIOTE3Y €€ PeIICHHs, HaXOAUTh
ApTYMEHTHI TSl TOKa3aTeIbCTBAa CBOUX YTBEPXKICHHMA, 3aja-
BaTh IapaMeTPhl U KPUTEPUH PEIICHUS;
- aHAJIM3HMPOBATH MOIYUYECHHBIE B XOJIE PEIICHUS 3a/1a41 pe-
BYJIBTAThl, KPUTHYECKH OIEHUBATH MX JOCTOBEPHOCTh, MPO-

THO3SUPOBATH HM3MCHCHHEC B HOBBIX YCJIOBUSX;

BJIAJICTh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKIIO-
YAeT: OCHOBOIIOJIATAIONINE TOHATHUS (XUMUYECKUN dJie-
MEHT, aTOM, JJICKTpOHHas 00o0JoYKa aroma, s-, p-, d-
PIIEKTPOHHBIC OPOUTAIM aTOMOB, NOH, MOJICKYJIa, BaJICHT-
HOCTB, AJICKTPOOTPUILIATENILHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKast CBSI3b, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00BbEM, YTIIEPOAHBIN CKeNeT, (pyHKIMOHANbHAs TpyIIa,
paauKai, u30MepHs, H30MEPbI, TOMOJIOTHYECKUHN Psifl, TO-
MOJIOTH, YTJIEBOJAOPO/bI, KUCIOPOA- U a30TCOJEPKAIINE
COCTMHECHUS, OMOJIOTMYECKH aKTHBHBIE BellecTBa (yrie-
BOJIbI, KUPbI, O€IKN), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE
BBEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHHS, KPUCTAJIIH-
YeCKasi pelIeTKa, TUIMbl XUMHYECKUX peakuuil (OKUCIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIE, 3K30-U SHIOTEPMUUYECKHE,
peakIM¥ MOHHOTO OOMEHA), PacTBOpP, AJICKTPOJIUTHI, HE-
BIICKTPOJUTHI, AJCKTPOJUTHYECKAs JUCCOIMALIMS, OKHC-
ITUTENb, BOCCTAHOBUTEIh, CKOPOCTh XMMHYECKON peak-
(MU, XUMUYECKOE pPaBHOBECHE), TEOPUU U 3aKOHBI (Teo-
pUsT XMMHUYECKOTO CTPOEHUS OpPraHUYEeCKUX BELIECTB
A.M. bytnepoBa, Teopus 3JIEKTPOJIUTUYECKON JUCCOLIHA-
1y, nepuoanyeckuit 3akon /[.11. Menneneesa, 3aK0H co-
XpaHEHUsI MaccChl), 3aKOHOMEPHOCTH, CHMBOJUYECKHIA
SI3BIK XUMUH, (DaKTOJOTMYECKHUE CBEIEHHUS O CBOMCTBAX,
cocTaBe, MOJTYyYeHUH U OE30MaCHOM HCIOJIb30BAHUU BaXK-
HEHIIUX HEOPraHMYECKMX WU OpPraHUYeCKHX BEUIECTB B
OBITY U IPAKTHUECKOH JeATEeIHLHOCTH YeTIOBEKa;

- YMETh BBISBIISITH XapaKTEpPHBIC MPU3HAKA U B3aUMOCBSI3b
M3y4EHHBIX TOHATHH, TPUMEHSATH COOTBETCTBYIOIINE TI0-
HATHS IPYA OMHMCAHUU CTPOCHUS W CBOMCTB HEOpraHudye-
CKMX M OPTaHMYECKUX BEIIECTB U MX MPEBPAIICHUMN; BbI-
SIBJISITH B3aUMOCBSI3b XUMHYCCKUX 3HAHUIN C TTOHATHIMU U
MPEACTABICHUSIMIA JIPYTUX €CTECTBEHHOHAYYHBIX TMpE]-
METOB;

- YMCTH HMCIOJIb30BATH HAMMCHOBAHUA XHUMHYCCKHUX CO-




YMCTh IICPCHOCUTH 3HAHNWA B IMTO3HABATCIIBHYIO U ITPAKTUYC-

CKYIO 00J1aCTH KU3HEACITSIbHOCTH,

YMCTb HHTCIpHUPOBATh 3HAHUA U3 PA3HBIX IIPECAMCTHBIX

o0J1acTei;

BBIIBUI'aTh HOBBIC UACHU, IPCJIaraTb OpUrnHaJIbHBIC ITOAXO-

JIbl 1 PCHICHUS,

- CIIOCOOHOCTH MX HCIIOJB30BAaHUS B ITIO3HABATEILHOM U

COLIMAJIBHOM ITPAKTUKE

EAMHEHUN MEXIYHAPOJAHOTO COI03a TEOPETUYECKON U
MPUKJIAHON XMMUU U TPUBUAIbHBIC Ha3BaHUs Ba)KHEH-
[MMX BEHIECTB (ITHJICH, aleTWICH, TIUIEPHUH, (EHOI,
(hopMabaeTua, YKCyCHast KHCIIOTA, TIIUIIMH, yrapHbBIN Ta3,
YTJICKUCIIBIN Ta3, aMMHaK, raiieHas W3BeCTb, HEerarieHas
M3BECTh, MUTHEBAS COJA U JPYTUX), COCTABISATH (POPMYIIBI
HEOPTaHMYECKUX M OPraHUYEeCKHX BEHICCTB, YPaBHECHUS
XUMHYECKHX pPEaKIHid, OOBSICHATh WX CMBICI; MOATBEp-
PKIATh XapaKTEPHBIE XMMHUYECKHAE CBOWCTBA BEIIECTB CO-
OTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3aITUCSIMU YpaBHE-
HU XUMUYECKUX PEAKLINIA;

- yMeThb YyCTaHAaBJIHMBATh MPUHAAJIE)KHOCTh H3YYECHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB K OMpeseeH-
HBIM KJIaccaM W TpyIIaM COCIUHEHHH, XapaKkTepu30BaTh
X COCTaB W Ba)KHEHINME CBOWCTBA; OMPEAENATH BHIBI
XUMHYECKHX CBsi3el (KOBaJIGHTHAs, MOHHAs, MeTajuInye-
CKas, BOJOPOAHAs), THUIbl KPUCTAIIMUYECKHUX PEIIETOK
BEIIECTB; KJIaCCU(DUIIUPOBATH XUMHUUECKHUE PEAKIUH;

- copMHupoBaTH MPEACTABICHUS: O XMMHYECKOH COCTaB-
IIsTIOIe eCTECTBEHHOHAYYHOUW KapTUHBI MUpPA, POJIU XU-
MUU B MO3HAHUM SIBICHUN NPUPOABI, B (HOPMUPOBAHUU
MBILIUICHUS. ¥ KYJIbTYPbl JTUYHOCTH, €€ (YHKI[MOHAIHHOU
FPaMOTHOCTH, HEOOXOANUMOM IS PEIIeHUs MPAKTUYECKUX
Bajad M HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K|
CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

- YMETh TPOBOJUTH PACYEThl IO XUMUYICCKUM (HOp-
MyJIaM ¥ YPaBHCHHSIM XHMHUYECKUX PEaKIUN ¢ UCTIOIB30-
BaHWEeM (DM3MYCCKHUX BEIIMYWH, XapPAKTEPU3YIONIUX Bellle-
CTBa C KOJUYECTBEHHON CTOPOHBI: MacChl, 00bema (HOp-
MaJbHBIE YCJIOBHSI) Ta30B, KOJWYECTBA BEIIECTBA; HC-
[M0JIb30BATh CHCTEMHBIC XUMUYCCKUE 3HAHUS JUIS TPUHS-
TUS PEIICHUH B KOHKPETHBIX JXU3HECHHBIX CHUTYaIUsAX,
CBSI3aHHBIX C BEIICCTBAMH M WX PUMEHCHHEM




0K02.Mcnons30BaTh COBPEMEH-
HbIC CPE/ICTBA TIOUCKA, aHAIH3A
MHTEpIpeTauu nHGoOpMaLuu, U
MH()OPMAIIMOHHBIC TEXHOJIOTUN
TS BRITIOJTHEHUS 33724 podec-
CUOHAJIbHOU JIEATEIIbHOCTH

B 00acTi IEHHOCTH HAYYHOTO MO3HAHUS: COPMHUPOBAH-
HOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOILLIECTBEHHON IPAKTUKHU, OCHO-
BAaHHOT'O Ha UAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B IIOJUKYJIBTYPHOM MHPE;

- COBEPLLIEHCTBOBAHUE SI3bIKOBOM U YATATEIBCKOU KYJIbTYPbI
KaK CpeJICTBA B3aUMOIEHCTBHSI MEXKLy JTFOAbMU U ITO3HAHMS
MUDa;

- OCO3HAHUE LIEHHOCTH HAyYHOH /1€ TeIbHOCTH, FTOTOBHOCTb
OCYILIECTBIIATh IPOEKTHYIO U HCCIIEN0BATENbCKYIO JIEATENb-
HOCTh MHIUBHUYaJIbHO U B IPYIIIIE;

OBnajieHre YHUBEPCAIbHBIMU Y4EOHBIMU

[103HABATEJIbHBIMU ACHCTBUAMMU:

B) paboTta ¢ nHpopmMarmei:

- BJIa/IETh HABBIKAMHU 1OJIy4eHHsI HH(OpPMAIMK U3 UICTOUHUKOB
[Pa3HBIX THIIOB, CAMOCTOSITENILHO OCYLLECTBIISITh IOUCK, aHa-
113, CUCTEMAaTU3aLMI0 U UHTEPIPEeTallio HHPOPMALIUHU pa3-
ITMYHBIX BUJIOB U (DOPM IIPEICTABIICHHS,

- CO3/1aBaTh TEKCThI B Pa3INYHbIX (hOpMATAX C yYETOM Ha3Ha-
"YeHUST HHPOPMALIUH U [IEJIEBOH ayTUTOPUH, BBIOMpAs ONTH-
MaJIbHYIO (hOpPMY MPEICTABICHUS U BU3YaIU3alUH;

- OLIEHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh HH(POPMAIIIH, €€
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-ITHYECKHUM HOpMaM;

- HCIOJIb30BaTh CpeACTBAa MH(OPMALMOHHBIX U KOMMYHHUKa-
[IMOHHBIX TEXHOJOTMHA B PEIIEHUH KOTHUTHBHBIX, KOMMYHHUKa-
TUBHBIX U OPraHU3alMOHHBIX 3a/1a4 ¢ COONI0/IEHnEM TpeboBa-
HUI )PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, PECYpPCO-
cOepeXeHMsI, TPABOBBIX M 3TUYECKUX HOPM, HOPM HH(pOpMa-
[IMOHHOM 0€30IaCcHOCTH,

- BJIaJICTh HABBIKAMHU PACIIO3HABAHUS W 3alUTH WH(POPMAIIHH,

HH(I)OpMaHHOHHOﬁ 0€30IMacHOCTH JIUMYHOCTH,

- YMETh IUIaHUPOBATh M BBIMOJHATH XUMUYECKUN IKCIIE-
PUMEHT (IPEBpAIIECHUs] OpPraHUYECKHX BEIIECTB IIPU
HarpeBaHUHU, I[IOJIy4EHHE OTUJIEHA W M3YyYEHHE €ro
CBOMCTB, KaUECTBEHHBIC PEAaKIMM Ha allbJETU]Ibl, Kpax-
MaJl, YKCYCHYIO KHCJIOTY; JeHaTypanus OEIKOB IpH
HarpeBaHUH, LIBETHbIE pEaKIIMK OEJIKOB; IPOBOIUTH peaK-
MM MOHHOTO OOMEHA, OINpEeNeNATh Cpely BOJHBIX pac-
TBOPOB, KAYECTBCHHBIC PEAKIINHM HA Cylb(]ar-, kKapOoHaT-
1 XJOpUA-aHUOHBI, HA KaTMOH aMMOHUS; peuaTrh JKCIe-
pPUMEHTaJbHBIE 3a7a4uu 1o TemaMm "Mertamisl" u "Hewme-
Tajuibl'") B COOTBETCTBUM C IPaBUJIaMU TEXHUKHU Oe3omac-
HOCTH IIpU OOpallleHUuH C BEIIeCTBAaMM M J1a00paTOPHBIM
000pyJJOBaHUEM; MPEJCTABIATh PE3YIbTATHl XMMUYECKO-
ro 3KClepuMeHTa B (opMe 3allUCH ypaBHEHHUH COOTBET-
CTBYIOLIMX PeaKUMH U GOPMYJIUPOBATh BBIBOABI HA OCHO-
BE 3TUX PE3Yy/bTATOB;

- YMETh aHAJIM3UPOBATh XMMHUYECKYIO0 HH(POPMALHUIO, 110-
ITy4aeMyIo U3 pa3HbIX HCTOYHUKOB (CPEACTB MACCOBOM
MH(popMaLny, ceTb IHTepHeT U Apyrue);

- BJIaZIETh OCHOBHBIMU METOJaMH Hay4YHOT'O MIO3HAHUS
BEIIECTB U XMMUYECKHX SIBIEHUH (HabI0AeHne, n3Mepe-
HUE, SKCIIEPUMEHT, MOJEITUPOBaHNUE);

- YMETh IPOBOJUTH PacyeThl 10 XUMHUECKUM (popMynam
1 ypaBHEHUSM XMMHUECKUX PEaKLUN ¢ UCTIOIb30BaHUEM
(bU3MYECKHUX BETMUMH, XapaKTEPU3YIOIINX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE
YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; UCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIs1 IPUHATHS PEeLIeHUIN
B KOHKPETHBIX KM3HEHHBIX CUTYallUsAX, CBI3aHHBIX C Be-
[IIeCTBAMU U UX IPUMEHEHHEM




0K04. DddhexTuBHO B3anMoO1eii-
CTBOBaTh M Pa0OTaTh B KOJUICKTH-
BE 1 KOMaHJIe

- TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIHLHOCTH U CaMO-
OTpEIETICHUIO;

-OBJIQJICHHE HAaBBIKAMU y4eOHO-UCCIIEIOBATEIBCKOM, MPOCKT-
HOI U coluanbHOM AesTenbHocTH; OBlaieHe YHUBEpCaAb-
HBIMH KOMMYHHKATHBHBIMU JICHCTBHSIMHU:

0) COBMECTHasI I€SITEIbHOCTD:

- TIOHMMATh U UCTOIh30BATh MPEUMYIIECCTBA KOMAaHTHOW U
MHIUBUTyaJIbHON PaboThI;

- TIPUHUMATH I[EJI1 COBMECTHOM JCSITEILHOCTH, OPTaHU30-
BEIBATH M KOOPJIMHUPOBATH ACUCTBHSI 110 €€ JOCTUKEHHIO: CO-
CTaBJISITH IJIaH JICHCTBUHN, paCIpeIeNIATh PO C YIeTOM MHE-
HUN Y4aCTHUKOB 00CYX/IaTh Pe3yIbTaThl COBMECTHOI pabOTHI;
- KOOPAMHHUPOBATH U BHIMOIHATH padOTy B YCIOBUSX peaib-
HOT0, BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS;
OCYIIECTBISITH O3UTUBHOE CTPATErMUECKOE MOBEICHUE B pa3-
ITUYHBIX CUTYAIUSX, IPOSIBIATH TBOPUYECTBO U BOOOPAKEHUE,
OBITH UHUIIMATUBHBIM OBJa/IeHuEe YHUBEPCAIbHBIMU PEryis-
TUBHBIMH JIEHCTBUSMHU:

) IPUHATHE ce0s U IPYTUX JIOACH:

- TPUHUMATh MOTHBBI M ApTYMEHTBI APYTUX JIIOJIEH MpU aHa-
Tr3e pe3ysbTaToB ACSITENbHOCTH;

- TpU3HABaTh CBOE MPABO U MPABO APYTUX JIOJEH Ha OMINOKY;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUU APYTOTO
YeJI0BEKa;

- YMETb IJIAHUPOBATH U BBIMOJHATh XUMUUYECKHUM KCIIe-
PUMEHT (TIPEeBpAIEHUS OPTaHUYECKUX BEIIECTB MPH
HarpeBaHUU, OJIYYCHHUE STUIICHA U U3YYCHHUE €O
CBOMCTB, KAUECTBCHHBIC PEAKIIMK HA aJIbJCTH/IbI, KpaxX-
MaJl, YKCYCHYIO KUCJIOTY; AeHaTypanus 0elIKoB Mpu
HarpeBaHWH, [IBETHBIC PEaKIIUU OCJIKOB; MPOBOIUTH PeaK-
M MOHHOTO OOMEHa, OTPEIeNIATh CPELy BOJHBIX pac-
TBOPOB, KAUYECTBEHHBIE pEaKIUU Ha Cyab(dar-, kKapOoHaT-
1 XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI; PEIlIaTh IKCIIe-
pPUMEHTaIbHBIE 3a/1a4u 110 TeMaMm "Metamibl" u "Heme-
TaJjIbl") B COOTBETCTBHH C MPaBHJIAMH TEXHUKH Oe301ac-
HOCTH TPU 0OpaIlleHNH ¢ BEIIECTBAMHU U JJa0OPATOPHBIM
000pyI0BaHUEM; IPEJCTABIISATH PE3YIbTAThl XUMUYECKO-
O SKCIIEpUMEHTa B (hOpMe 3aMucy ypaBHEHUN COOTBET-
CTBYIOIIUX peaKIuii U (POPMYyIUPOBATH BEIBOJIBI HA OCHO-
BE ITHX PE3yJIbTaTOB

0KO07. ConelicTBoBaTh coXpaHe-
HUIO OKPYXKArOLIEH Cpesibl, pecyp-
cocOepeKeHUI0, MPUMEHSTh 3Ha-
HUS 00 N3MEHEHUH KJIMMaTa,
[TPUHIIMITBI OEPEKITMBOTO MPOU3-
BOJICTBA, 3P (HEKTUBHO AEHUCTBO-
BaTh B UPE3BBIYAHHBIX CUTYAIUSIX

B 00acTi KOJIOrHYECKOTO BOCITUTAHHUS:

- chopMHUPOBAHHOCTB HKOJIOTUYECKOM KYIbTYPHI,

IMMOHUMAaHHEC BIUAHWA COONUAIBHO-3KOHOMUYCCKUX IMPOLECCOB
HAa COCTOSIHHE MIPUPOJIHOMN M COIMAILHOM Cpe/ibl, OCO3HAHUE
rI100aTBbHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIIeM;

- IJTAHUPOBAHUE M OCYIIECTBICHUE ACHCTBUI B OKPYKAIOIIEH
Cpezie Ha OCHOBE 3HAHUSI [IeJIel yCTOWYMBOTO Pa3BUTHS Y€JI0-
BEUECTBA;

AQKTUBHOE HENPUATHE IEHCTBHM, IPUHOCAIINX BPEI OKPYKa-
FOILIEH CPELE;

- YMCHHUEC ITPOTrHO3NPOBATH HG6J’I31"OHPI/I$ITHI)IG 9KOJIOTUYCCKHUEC
MOCIIEACTBYSI MPEANPUHUMAEMBIX IeUCTBUMN, MPEOTBPAIATh
X,

b

- chopMHpOBaTh MPEACTABICHUSA: O XUMUYECKON COCTaB-
UISIOLLEN €CTECTBEHHOHAYYHOU KapTUHBI MUpPa, POJIUA XU-
MU B TO3HAHUH SIBJIEHUN TPUPOJIBL, B GOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPbI IMYHOCTH, €€ (YHKIIMOHATIBHON
FPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelIeHHs] TPAKTUYECKUX
3aayd ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOIIECHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpEnE;

- YMETb COOJIIOIaTh MPpaBHJiIa SKOJIOTUYECKH 1€JIeC000-
[Pa3HOTO MOBEJEHUS B OBITY M TPYIOBOW JESATENIHOCTH B
[IEI1X COXPAHEHUS CBOETO 310POBbs U OKPYXKaroLen
[IPUPOTHOM CPEJbl; YYUTHIBATh OMIACHOCTH BO3ACUCTBUS
Ha YKUBBIC OPraHU3MBbI OIPEIEICHHBIX BELIECTB, IOHUMAas

CMBICJT TOKA3aTeNs NMPEIeIbHON TONYCTUMONW KOHIIEHTPA-




- paclIMpeHUE OMbITa ACATEIHLHOCTH SKOJIOTUUECKON HaIlpaB-
ITEHHOCTH;

- OBJIQJICHUE HaBBIKAMH Y4eOHO-HCCIIEI0BATEIBCKOM, TPOCKT-
HOM 1 COIMAILHOM JIesITENLHOCTH,

105051

[1K 2.1. OcymiecTBIsATh TEXHUIECKOE,
00CITy’>KUBaHHE KOMIIOHEHTOB M MO-
noyneld MEXaTPOHHBIX CUCTEM B COOT-
BETCTBUU C TEXHUYECKOH JOKyMEH-
Taruein

- BJIaZICHHE OCHOBHBIMU METOJaMH Hay4YHOT'O TIO3HAHMS
BEILIECTB U XMMHUYECKHX SIBIEHUH (HaOI0AeHne, n3Mepe-
HUE, S3KCIIEPUMEHT, MOJEIUPOBAHNUE);

- ¢(hOPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOIHSTH
XMMHYECKUH SKCIIEPUMEHT (IIPEBPAILEHHS] OPraHU4YECKUX
BELICCTB [IPY HATPEBAHWM, IIOJIyYE€HUE YTHIICHA U U3YyYe-
HUE €r0 CBOWCTB, KAYECTBEHHbBIE PEAKIIMM Ha aJIbJIETHU]IbI,
KpaxMall, YKCYCHYIO KHCIIOTY; PellaTh 3KCIIEPUMEHTaIb-
HbIe 3a7aun 110 TemMaM "Metaiuel" u "Hemetamnsr") B co-
OTBETCTBHH C MPaBUWJIAMHU TEXHUKH O€30MIaCHOCTH IIPU
oOpallleHnH C BEIeCTBaMU U JIaOopaTOpHBIM 000py10Ba-
HUEM; IIPEJCTABIIATH PE3YIbTaThl XMMUUECKOIO IKCIIEPHU-
MeHTa B (JOpME 3aITUCH YPaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 GOopMyIUpPOBaTh BHIBO/IBI HA OCHOBE 3TUX Pe-
BYJIbTATOB;

- c(hOPMUPOBAHHOCTb YMEHUS aHAJTM3UPOBATh XUMUYE-
CKYI0 MH(POpPMAIUIO, OTYYaeMyI0 U3 pa3HbIX HCTOYHU-
KOB (CpeacTB MaccoBoil nH(popmaryu, cetb HTEpHET U
pyrHe);

- c(hOPMUPOBAHHOCTh YMEHHUI COOJIIOIaTh MTPaBUIIA IKO-
ITOTMYECKH 11€71eCO00pa3HOro MOBEAEHUS B OBITY U TPY-
TOBOM JESITEILHOCTH B LIEJISIX COXPAHEHUS CBOETO 310PO-
BbSI M OKPYXKAIOLIEH IPUPOJHOM Cpe/Ibl; YYUTHIBATh Olac-
HOCTb BO3JICHICTBUS Ha KUBBIE OPraHU3MBI OIIPENETICHHBIX
BEIECTB, IOHMUMasi CMbICJI [TOKa3aTess MpeesIbHOM Tomy-

CTUMOM KOHICHTpAaluK




3. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOM JUCIIUILIVHBI

3.1. O0beM yueOHO¥ AMCUMIIIMHBI M BUABI Y4eOHOH padoThl

Bup yueOHoii paboTbl

O0BeM B yacax

O0béM yueOHOM TUCUUIIMHBI 70
CymmMmapHasi yueOHasi Harpy3Ka BO B3aMMO/IeiiCTBMH C NpenojaBarejemM 68
B TOM YHCIIE:

Teopernueckoe 00yueHuE 32
nabopatopHbie pabOTHI 8
MPAKTUYECKUE 3aHATUSA 28
B TOM YHCIIE:

KOHTPOJIbHBIE pabOTHI 4
OcHoBHOe coiep:KaHue 62
Teoperuueckoe oO0ydeHue 30
nabopaTopHbIE pabOTHI 8
IPAKTUYECKHUE 3aHSTUS 24
U3 HUX:

KOHTPOJIbHBIE PaOOTHI 4
IIpodeccnoHanbHO-0PUEHTHPOBAHHOE CO/Iep:KaHMe (coep:KaHue MPHU- 6
KJIAJTHOTO MOJYJIs1)

Teopetnueckoe o0yueHue 2
IIPaKTUYECKUE 3aHATUS 4
CamocrosrenpHas padora (c.p.+u.I.) 2

Ipomesxcymounas ammecmayus 6 popme ougpepenyuposannoco 3auéma




3.2. TemaTHYeCKHUi IUIAH U COlAepPKAHHME YIeOHOM THCHUIUIMHBI « XHMHUD»

HaumenoBanmue pa3ge- |Conep:kaHue y4eGHOro MaTepuaja (0CHOBHOe M MPogecCHOHAIBLHO-OPHEHTHPOBAHHOE), JJaGopaTopHble | O0beM ya- | PDopmMupyeMble
JIOB M TeM U MPaKTHYeCKHe 3aHATHS, TPUKJIATHOH MOAYJb COB KOMIIeTeHINH
1 2 3 4
OcHoBHOe coiep;KaHHe 62 0K 01
Pa3znen 1. OcHOBBI CTpPOeHHsI BellleCTBA 6 K 2.1
Tema 1.1. OcHOBHOe cojiep:KaHue 4
Crpoenue atoMoB xu- |TeopeTnyeckoe o0yueHue 2
MHYECKUX CoBpeMeHHast MOJeNIb CTPOCHHS aTOM. XHMHUYECKHH dIeMeHT. DJIEeKTPOHHAs KOH(DHUTypalus aToMa.
BNeMEHTOB W mpupona |Knaccudpukanus XUMHUECKHAX IJIEMEHTOB. BadeHTHOCTE. Buabl XuMudecKko CBsI3M (KOBaJEHTHAS, 2
XUMHYECKOH CBSA3U WOHHAs, MEeTAJNIMYeCcKas, BOJOPOAHas) U cioco0bl ee 00pa3oBaHuUs

IIpakTHYecKHe 3aHATHSA 2

Pemenue 3ananuii Ha UCHOJbB30BAHME XUMHUUYECKON CUMBOJIMKA U Ha3BaHUIN COEJUHEHUN MO HOMEH-

KJaType MeXJIYHapOJHOTO COI03a TEOPETHIECKOW U MPUKIATHON XUMUH U TPUBUAIBHBIX Ha3BaHUU >

JJ1sl COCTABJICHUSI XUMHYECKUX (POPMYIT IBYXaTOMHBIX COEMHEHUN (OKCHAOB, CYIb(GUIOB, THIPUIOB

U T.II.) U APYTUX HEOPraHUUYECKUX COEJIMHEHUN OTJENbHBIX KJIACCOB.
Tema 1.2. OcHOBHOe cojiep;KaHHe 2 0K 01 OK 02
ITepuonnueckuii 3akoH |I[IpaKkTHYeCKHe 3aHATHS 2
u tabnuna /.. Men-  |[lepuonnueckas cucteMa xumudeckux snementoB J[.M. Meunneneesa. ®usnueckuii cmpica [epuoan-
Aeneesa yeckoro 3akoHa J.W. Menneneera. Hayunoe 3Hauenue [lepuonuueckoro 3akona .M. Menneneena. 2

OTKpBITHE HOBBIX XUMHYECKUX PIIEMEHTOB.
Paznen 2. XumMnueckue peaknunu 8 0K 01
Tema 2.1. OcHOBHOe cojiep:KaHue 4
Tunel xumuveckux pe- |Teopernueckoe oGyueHne 2
axKIui Knaccudpukamus u TUIIBI XUMUYECKUX PEaKIHil ¢ yyacTHEeM HeopraHudeckux peniectB. CocTtaBieHue 2

ypaBHEHHH peakIuil COeJUHEHUs, PA3JI0XKEHHUS, 3aMelleHns, OOMeHa, B T.4. peaKIHi TOPEHUs, OKHC-

JIEHUSI-BOCCTAHOBJICHU .

CocraBiienue u YpaBHUBaAHUC OKHUCIIUTCIBHO-BOCCTAHOBUTCIbHBIX peaKHI/Iﬁ METOAOM 3JICKTPOHHOT O

Oamanca.

IIpakTHYecKue 3aHATHS 2

3aKOHBI COXpPAaHEHHS MAacChl H SHEPTUHU. 3aK0H ABoranpo. OTHOCHTeNbpHas MIOTHOCTH ra3oB. Pacue- 2

TH IO YPaBHEHHSIM XMMHUYECKUX PEaKIHil ¢ HCTIOJIb30BAaHNEM MacChl, 00beMa (HOpMaIbHBIE YCIIO-
BHS1) ra30B, KOJIMYECTBA BEIIECTBA

* TeMaTHYECKHUil TIAH COCTABIIEH C YIETOM pabovel MPOrpaMMBI BOCITUTAHHS TI0 crienuansHocTr 15.02.10 MexaTponuka 1 MOOWIBHAS pOGOTOTEXHUKA (TI0 OTPACIISM).




Tema 2.2. OcHoBHoOE coiepKaHue 4 0K 01 0K 04
DnekTpoauTuYecKas TeopeTnueckoe o0yueHue 2
AMCCOLMALMA ¥ MOHHBIA |Teopus 3MeKTPONMTHYECKOM qucconuanuu. Mousl. Peaknun noHHOTO 0OMeHa. 3aaHus Ha COCTaB- 2
o0MeH JICHUE WOHHBIX peaKIuil

JlabopaTopHble 3aHATHSA 2

JlaGopaTopras pabora "THUIIEI XUMHYIESCKUX peaKIuit". 2

HccnenoBanue TuNoB (110 COCTABY U KOJMYECTBY UCXOMHBIX U 00Pa3yOIIUXCs BEIIECTB) U PU3HA-

KOB XUMHYECKUX peakiuil. [[poBeaeHne peaknnii HOHHOTO 00MEHa, ONPEASICHUE CPEAbl BOJTHBIX

pacTBOpOB.
Pasznen 3. CrpoeHue U CBOICTBA HEOPraHUYeCKHX BeleCTB 14
Tema 3.1. OcHoBHOe coaepskaHue 4 0K 01

0K 02

Knaccudukanus, HoMeH- |TeopeTnueckoe obydeHue 2 K 2.1
KJIaTypa U CTPOCHHE He-
OpraHMYEeCKHUX BEIECTB Knaccuduramnus Heopranmdeckux BemiecTB. [IpocTeie u cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI 2

CIIOKHBIX BEIIECTB (OKCHUIBI, TUIPOKCHUABI, KUCIOTHI, CONK). TUIBI KPUCTATIIUIESCKUX PEIIETOK

(aTomMHas, MONEeKyNsIpHasi, HOHHASA, METAJLITNYECKas).

IIpakTHYecKkue 3aHATHSA 2

Pemenue npakTHYeCKUX 3aJlaHU MO KJIacCU(DUKAIIMK, HOMEHKJIAType U XUMUUYECKUM (hopMysiaM He- 2

OpPTaHMYECKHUX BEIIECTB Pa3IMYHBIX KJIaccoB (yrapHbIl ra3, yriaeKHUCIbIi ra3, aMMHaK, rameHas u3-

BECTh, HEralieHas U3BECTh, MUThEBAs COJa U JPYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMHUUE-

CKHX BEIIECTB, OMPEAEIsITh MPUHAMIEIKHOCTD K KJIaccy.

HNcTouyHMKM XUMUUECKON HHpOpMaIUU (CPEACTB MacCOBOM MHGOpMaIKu, ceTh MIHTepHET U Apyrue).

[Tonck nHDOpMaUY 0 HA3BAHUSIM, UIEHTH(HUKATOPAM, CTPYKTYPHBIM QOpMYyJIIaMm.
Tema 3.2. OcHoBHOe coep:kaHHne 4 0K 01
OUBHKO-XUMUIECKHE 0K 02
CBOICTBa HEOpPTaHWUYE- Teoperndeckoe odyuenue 4 IK 2.1
CKHX BEIECTB

Mertamnsl. O0mue puzndeckre u XUMUIECKUe cBoiicTBa MeTayuioB. CriocoOsl noydeHus. Kopposus merai- 2

JIOB: BUJIBI KOPPO3UH, CTIOCOOKI 3aIUTHl METALIOB OT KOPPO3HH.

Hemeramnel. O0mue pru3nyeckue u XUMUYECKUE CBONCTBA HEMETAIIOB. THITMYHBIE CBOKWCTBA MeTalIOB [V— 2

VII rpynm.

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB (OKCHIOB, TUAPOKCHUIOB, KHCIIOT, COJICH

U 1p.).

IIpakTH4eckue 3aHATHS 2




CocTaBieHre YpaBHCHUN XUMHUUYECKUX PEAKIMH C y4aCTUEM MPOCTHIX U CIOKHBIX HEOPTaHUUECKUX 2

BEIIECTB: METAJIJI0B U HEMETAJIJI0B; OKCHUJ0B METAJJIOB, HEMETAILIOB 1 aM(OTEPHBIX IIEMEHTOB; HE-

OpPTaHMYECKUX KHUCIOT, OCHOBAaHHUH B aM()OTEPHBIX THAPOKCHAOB; HEOPTAHUUECKUX COJIEH, XapaKTe-

PHU3YIOMIUX UX CBOWCTBA. PereHne NpakTHKO-OpPUEHTUPOBAHHBIX TCOPETUUCCKHUX 3aJJaHUN Ha CBO-

CTBa, COCTaB, MOJIy4eHNE U Oe30macHOe NCTI0Ib30BaHNE BAXKHEHIITNX HEOPTAHNUECKNUX BEIIECTB B

OBITY M TPAKTHUYECKOH NIESATEIbHOCTH YEIOBEKa
Tema 3.3. OcHoBHOE cojep:kaHue 4 0K 01
Unentuduxanus neopra- 0K 02
HUYECKHUX BELIECTB JIaGopaTopHblie 3aHATHS 2 OK 04

Jlaboparopnas pabora «MaeHTuduUKaIUI HEOPTAHUYECKUX BEIICCTBY. 2

Pemenue skcriepuMeHTaNbHBIX 3a/1a4 MO0 XUMHUYECKUM CBOMCTBAM METaJIJIOB U HEMETaJJIoB, IO

pacro3HaBaHUIO U MOJNYYEHHUIO COCTMHEHU METAINIOB U HEMETaJJIO0B.

KavecTBeHHBIe peaknuy Ha cynbdaT-, KapOOHAT- U XJTOPHUA-AaHHOHBI, HA KATHOH aMMOHHS
KonTtposbnas padora 1 |CBoiicTBa HeOpraHU4eCKNX BeleCTB. 2
Paznen 4 CTpoeHHe U CBOIICTBA OPraHUYECKHX BeleCTB 26
Tema 4.1. OcHoBHOE coJep:kaHue 4 0K 01
Knaccuduxarms, ctpoe- K 2.1
HHUE ¥ HOMEHKJIaTypa op- TeopeTnllecxoe Oﬁyqe}me 2
TaHUYCCKUX BCIIICCTB

IIpeamer opraHUYECKON XUMHUMU. 2

OCHOBHBIE TTOJIOKEHUS TEOPUU XUMUUYECKOTO CTPOCHUS OpTaHNUYecKuX coequHeHnid A.M. byTnepo-

Ba. YTIEPOIHBINA CKEJIET OPTaHUIECKOU MOJIEKYJIBl. 3aBHCHMOCTH CBOWCTB BEIIECTB OT XUMHUIECKOTO

CTPOCHUS MOJIEKYyN. MI30Mepus U u30MepHI.

I[IpakTHYecKkue 3aHATHSA 2

Homenknarypa opraHu4eckux COeIMHEHUH OTAETbHBIX KJIacCOB (HACHIIIEHHbIE, HEHACHIIIEHHBIE 1 apOMaTH- 2

YecKHe YriIeBOJOPO/bI, CIIUPTHI, (DEHOIBI, ATbJCTHIIBI, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1p.) PacueTs mpo-

cTeimel GopMysbl OpraHuIecKOi MOJIEKYJITbI, HICXOJIS U3 DIIEMEHTHOTO cocTaBa (B %).
Tema 4.2 OcHoOBHOE cogep:kaHHue 14 OK 01
CBolicTBa OPraHUIECKUX OK 02
COeMHEHHI TeopeTuueckoe odbyuenue 10 OK 04

K 2.1
OU3NKO-XUMHYECKHE CBOWCTBA OPTaHUIECKUX COSAMHEHUH OTAEIBHBIX KJIacCOB (0COOCHHOCTH Kilaccupuka- 2

LMY ¥ HOMEHKJIATYpbl BHYTPH KJ1acca; TOMOJIOTHYECKHI psil M o01as ¢popmyiia; usoMepus; Gpusnueckue CBOu-
CTBa; XUMUYECKHE CBOMCTBA; CIIOCOOKI IMOTyICHUS )

— IpeJleIbHbIE YIIEBOJOPO b (ATKaHbl ¥ UKJIOATKaHbl ). ['OpeHne MeTaHa Kak OJUH U3 OCHOBHBIX
HCTOYHUKOB TEIJIa B MPOMBINILICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YTJIEBOIOPOAOB, HAXOXKIE-
HUE B IPUPOJIE U IPUMEHEHHUE AJIKAHOB;




- HCHpe).'[CJ'H:HBIG (aJ'IKCHI:I, AJIKWHBbI 1 a.]IKa,Z[I/ICHI:I)I/I apoMaTU4CCKUC yricBogOpOAbL. FOpeHI/IC allCTHUJICHA KaK
HNCTOYHHUK BBICOKOTEMIIEPATYPHOI'O INTAMEHU IJISI CBAPKU U PE3KU METAJIJIOB;

— Kucnopoaconepskamnie coennHeHus (CIUPTHL U GEHOIBI, aJIbACTHABI U KETOHBI) UX CBOMCTBA U IPUMEHEHHE

— Kucnopoaconepxamye coeannenns,( KapOOHOBBIE KHCIOTHI M 3(UPHL, JKUPBI, YTIIEBObI) UX CBOUCTBA U
IIPUMEHEHHUE.

— AzoTcozepikarire coeTnHeHns (AaMIHBI 1 aMUHOKHUCIIOTHI, OEJIKH). BRICOKOMONEKYIISIPHBIE COeTNHEHIIS
(cuHTEeTHYeCKHE U OMOJIOTUYEeCKU-aKTUBHEIC). | 'eHeTHUeCKas CBSA3b MEXKy KIIACCAMH OPTaHHYECKUX COCIIUHE-
HUMH.

IMpakTU4yecKkue 3aHATUS

CBoiicTBa OpraHUYECKUX COCIUHEHUN OTACIBHBIX KIAaCCOB (XUMHYECKHE CBOWCTBA, CIIOCOOBI MOJTY-
4yeHHs1). 3aaHus Ha COCTAaBICHHUE YPaBHEHUI XUMHYECKUX PEaKIU ¢ y4acTHEM OpraHUYEeCKHUX Be-
LIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

CocTaBieHue cxeM peakiuil (B TOM 4HCie [0 NPEAJIOKEHHBIM LIEI0OYKaM MpeBpamie-
HUM),XapaKTEPU3YIOINX XUMUUECKHE CBONCTBA OPraHUYECKUX COCIUHEHUN OTIENbHBIX KIACCOB,
crmocoObl UX moJiydyeHus. PerreHrne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJlaHUl Ha CBOM-
CTBa OPTAaHUYECKUX COCAUHEHUH OTIENbHBIX KJIAaCCOB

Tema 4.3. OcHoOBHOE coJep:KaHue OK 01
Nnentudukanus OK 02
OpraHMYeCKUX TeopeTnueckoe o0yueHnmne OK 04
BEIIECTB, UX 3HAYCHUEC 11K 2.1
W TIpHMeHEHUE B BHITO- Buooprannueckue COETHHEHHS. Buonornueckue hyHxkunn YIJIEBO/IOB, OEJIKOB U KUPOB.
BOIi M POM3BOICTBEH- Pons oprannveckoit XMUU B pellIeHNH MPOOJIEM SHEPreTHUECKOH 0€30MacHOCTH, CO3JJaHUU HOBBIX MaTepHa-
Hoil JIOB, HOBBIX HCTOYHUKOB SHEPIUH.
NeSITEeIbHOCTH YelIOBEKa

JlaGopaTopHas paboTa

JlaboparTopras pabora: "UneHTudukanus opraHUIeCcKUX COSTMHEHNUH OTIENbHBIX KitaccoB". JleHa-

Typauus Oejika Ipu HarpeBaHuu. LIBeTHbIE peakiuu OEIKOB.
KonTtpoabnas padora 2 |CTpyKTypa M CBOIicTBa OPraHUYeCcKHUX BellleCcTB
Paznen 5 KuHeTHyeckue u TepMoANHAMHYECKHE 3AKOHOMEPHOCTH MPOTEeKAHUSI XMMHYECKUX pPeakui
Tema 5.1 OcHOBHOE cogep:kaHHe OK 01
CKopoCTh XUMHYECKHX OK 02
peakuui. TeopeTuueckoe odbyuenue K 2.1




XuMmnueckoe CKOpOCTb peakluH, €e 3aBUCUMOCTh OT pa3NuUHBIX PakTopoB. TennaoBble 3P (HEeKTH XUMUUECKUX Pe- 2
paBHOBECHE akmuii. OOpaTUMOCTh peakmuii. XUMHUYECKOE paBHOBECHE B €T0 CMEIIECHUE MO NeHCTBHEM pPa3Ind-
HBIX (DaKTOPOB.
IIpakTH4yeckue 3aHATHS 2
Pemenne nmpakTHKO-OpHEHTHPOBAHHBIX 3aJJaHUN Ha aHANU3 (PAKTOPOB, BIUSIIOIINX HA H3MEHEHHE 2
CKOpPOCTH XMMHUUECKON peaknuu. Penenne npakTUKO-OpUEHTUPOBAHHBIX 3aJJaHUM Ha IPUMEHEHHE
npunuuna Jle-1llarenpe 1 Hax0XKJEHUS HalpaBICHUS CMEILIEHU S paBHOBECHS XUMHYECKOMN peak-
HH.
Pa3znen 6 PacTtBoOpHI 4
Tema 6.1. OcHoBHOe coaepskaHue 2 OK 01
[TonsTue o pacTBOpax OK 02
TeopeTrndeckoe o0yuenue 2 OK 07
IK 2.1
PactBoprl. C1OCOOHI MPUTOTOBICHUS pacTBOPOB. MaccoBast 1ons pacTBOPEHHOTO BemiecTBa. CMBICT 2
MOoKa3aTels NpeebHO JONyCTUMON KOHLEHTPAlMU U €Tr0 UCIOJIb30BaHUE B OLIEHKE IKOJIOTHYECKOH
0e301MacHOCTH.
Pemenune npakTHKO-OPUEHTHPOBAHHBIX PAaCUETHBIX 3aJJaHUN HAa PACTBOPHI, UCTIOIb3yEeMbI€ B IIPOU3-
BOJICTBEHHOU JEATEIHHOCTH YeI0BEKa
Tema 6.2. OcHoBHOE cogep:kaHHue 2 OK 04
HUccinenoBanue cBOUCTB 11K 2.1
pPacTBOpOB JlaGopaTopHble 3aHATHS 2
Jlaboparopnas pabora «lIpuroToBieHne pacTBOPOBY. 2
[IpuroToBneHne pacTBOPOB 3aaHHOM (MaccoBOH, %) KOHIEHTpaIUH (C TPAKTHKO -
OPUEHTHPOBAHHBIMHM BONIPOCAMH) U OTIpe/ieJIeHUEe Cpeabl BOJHBIX pacTBOpOB. Pemenne 3anay Ha
MIPUTOTOBJIEHHE PACTBOPOB
IIpodeccuonanbHO -OpHeHTHPOBAHHOE coAepkaHue (cogep:KaHHe MPHUKJIAJTHOTO MOAYJIs) 6
Paszpean 7 XUMHUS B TEXHHYECKOH M NPOU3BOACTBEHHOM IeSITEJIbHOCTH YeJIOBeKa 6
Tema 7.1 OcHoBHOE coJep:kaHue 6 OK 01
XuUMHYeCcKas HayKa B OK 02
MeXanOHHKeIIpO60— TeopeTquCKoeoﬁyqune 2 OK 04
TOTEXHUKE _ _ _ OK 07
Hosgeiimue OJOCTUKCHHUA XUMHUYCCKOU HAYKH U XUMHUUYCCKON TEXHOJOTHMHU B MEXAaTPOHUKE U pO6OTO- 2 IIK 2.1

TEXHUKEC




IIpakTH4Yeckue 3aHATHS 4
IMouck n aHANM3 TPUMEHEHUS XUMHUUYECKUX BEIIECTB U TEXHOJIOTHII B MEXaTPOHUKE U POOOTOTEXHUKE 4
c yueToM Oyaymiel npodeccuoHaIbHON AEATEIbHOCTH

CamocTosiTeabHast padora (c.p.+u.1.) 2
IIpakTH4yeckoe 3aHATHE 2

IIpomeskyTouHas aTrTecTanusa no gucuumniaune (JnddepennnpoBanHblii 3a4eT)

Bcero

70




IMPUMEPHBIE TEMbI UHIANBUAYAJIBHBIX ITPOEKTOB

1.

XN DD

[ToBapeHHas cOb — MUHEPa HEOOBIYaHOI BaKHOCTH

JXKéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEHHUs

AHTUIIpUrapHbIE MOKPHITHS HA CKOBOPOAAX

OHepreTUyYecKre HallMTKU — BpeJl WK 10JIb3a

ABTOMOOMIIH KAK HCTOYHHK XUMHUYECKOTO 3arps3HEHUsI aTMOC(eph
[Ipumenenue ynoOpeHuit: oJib3a Wk Bpe?

Bnusiaue hocdopHbIX ynoOpeHuii Ha yposkailHOCTh pacTeHUI
Hutpats!l B npoyKTax NuTaHUs

BiusiHue ajnKoroJpHbBIX HAUTKOB HA OPraHU3M MOAPOCTKA

10. He(h, Kak MCTOYHHUK TOTUIMBA
11. [IpruuHbI 3arpsA3HEHUS OKPYKAIOLIEH cpeabl HeTenpoayKTaMu
12. [IpuMeHeHne MOTMMEPHBIX MaTEPHAIIOB B MOel nipodeccuu



4. YCJOBUSA PEAJMN3AIIMA TIPOTPAMMBI OBIIEOBPA3OBATEJBHON
JUCHUIIJINHBI
4.1. Tpe6oBaHUsI K MUHUMAJbHOMY MAaTEePHAJIbHO-TEXHUYECKOMY 00ecredeHn 0

Jns peanu3anuu mporpaMMbl TUCIUIUIMHBI JTOJKHBI OBITH MPEIYCMOTPEHBI CIEIYIO-
HiMe CHeluaJbHble MOMEUIeHUs: Yy4yeOHbIH KaOMHET XUMHUU /WU yueOHON XHMHUUYECKOU
nabopaTopuu.

Ob6opyaoBanue yueOHOro kadbunera (HarJsiAHble MOCOOM): HAOOPHI MAPOCTEPK-
HEBBIX MOJEJIEHd MOJEKYJ, MOJEJIN KPUCTALINYECKUX PEIIETOK, KOJUIEKLIMU NPOCTBIX U
CJIOKHBIX BELIECTB U/UJIM KOJIJICKIIUU MOJIUMEPOB; KOJJIEKIHU TOPHBIX TOPOJ U MUHEPAJIOB,
tabnuia MenaeneeBa, yueOHble GUIbMbI, HH(POBBIE 00pPA30BATEIBHBIE PECYPCHI.

TexHuuyeckue cpeacTBa 00yYeHHUsI: KOMIBIOTEP C YCTPOMCTBAMU BOCIPOU3BEACHUS
3ByKa, NPUHTEP, MYJIbTHUMEAUA-IPOEKTOP C AKPAHOM, MYJIbTUMEIMNHHAs JOCKa, yKa3Ka-
Npe3eHTep s Mpe3eHTaAlM.

OGopynoBanue nadopaTopuu U pado4ux mMecT Ja0OpPaTOPUM: MEH3YPKH, IUMET-
KU-KamneIbHUIbl, TEPMOMETPBI, MHUKPOCKOII, JyIbl, MPEIMETHbIEe M IOKPOBHBIE CTEKJa,
NJIAHIIETHI ISl KaleJlbHbIX peakuuil, puiabTpoBaigbHas Oymara, MpOMBIBAJIKH, CTEKISHHbIE
npoOUpPKHU, pe3uHOBBIE MPOOKHU, POHAPUKHU, HAOOpP PEaKTUBOB, CTEKJISIHHBIC MAaJTOYKH, IITa-
TUBBl JJ1 NPOOMPOK; MEpPHBIE IUJIHHJIPbI, BOPOHKH CTEKJISHHBIE, BOPOHKH JIEIUTEIbHBIE
nunuaapudeckue (50-100 mun), ctynku ¢ nectukom, dhaphopoBble YalIKU, TUHLIETHI, QUIb-
Tpbl OyMakHbIE, BaTa, Mapiis, YaCOBBIE CTEKJA, SIEKTPOILIUTKH, 1abOpaTOpHBIE MITATHBHI,
CIIUPTOBBIC TOPENIKH, CIUYKH, NPUOOP JJIg MOJy4eHHUs ra3oB (MM mpoOupkKa ¢ ra300TBOJ-
HOU TpyOKoOil), nepkaTeian il NpOOUPOK, CKISHKM JJIsl XpaHEHHUs pEeaKTUBOB, pa3faTod-
HbIC JIOTKW; XuMmuueckue crtakanbl (50, 100 u 200 mia); mmaTesiu; MUHIETHI, TUTCIbHBIC
HIUIIIBL, CEKYHIOMEDHI (Taiimepsl), MepHble TpoOoupku (Ha 10-20 M) u mepHBIe KOJIOBI (25,
50, 100 u 200 mn), BogsgHass OaHs (MJIM TEPMOCTAT), CTEKJISHHBIE MAJIOYKH; KOHUUYCCKHE
koJIObI jutst TuTpoBanus (50 u 100 mur); MHAMKATOPHBIE MOJOCKHU s omnpenenenus pH u
CTaHJapTHas MHAWKATOPHAS IIKaja; yHUBEpPCAIbHBIA UHAUKATODP; nunetku Ha 1, 10, 50 mn
(mwnm gozatoper Ha 1, 5 w 10 mur), OrOpeTKH Al TUTPOBAHHS, MEAUIMHCKHE INMPHUIBI Ha
100-150 mn, nabopaTopHble U/UIK aHATUTHYECKHE Bechl, pH-MeTphl, CymuIbHbIN mKad, 1
Ip. 1abopatopHoe 000pyIOBaHHE.

4.2. UudopmanuoHHOe obecnieyeHHe peaTn3alum Y4eOHOH A1 CHUTIIHHbI

Ne KoauuyectBO

n/n . IK3EeMILISIPOB, HMe-
CnucoK HMCIOJB3yeMOH JUTepPaTyphl (neuamuvie uzoa-
omuxeas B O0udamo-

HUs, I1eKMPOHHbLE U3OAHUA 3d NOC/IeOHUE 5 1em)
TeKe, HJH CChLIKA

Ha 9BbC

OcnoBHas JIUTEPATVYPA

1. Hlesuunbina, J. B. Xumusa. COOpHUK 3a/1ad U ynpaxkHe- | DIEeKTPOHHBINA pecypc
HUH : yueOHO-MeTonuueckoe nocodue / JI. B. llleBHumsi-
Ha, M. JI. IlonexaeBa, A. . AnapHeB. - HoBocubupck :
U3n-so HI'TY, 2019. - 63 c. - ISBN 978-5-7782-3975-3. -
Tekcr : 3JIEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/1870499 (mara 006-
pamenus: 07.09.2023). — PexxuM gocTtymna: mo moJmnucke.

2 ®uaumonoBa, H. A. Opranndeckas xumus : nabopatop- | DIEKTPOHHBIN pecypc
HBIA TpakTUKyM 1is oOyuaromuxcs CIIO mo wampasie-
Huto «Berepunapus» / H. A. ®unumonona. - Bonrorpan :
®I'bOY BO Bouarorpanckuii 'AY, 2019. - 76 c. - Teker :
AJIEKTPOHHBI. - URL:
https://znanium.com/catalog/product/1289036 (mata 00-
pamenus: 07.09.2023). — PexxuMm gocTyma: mo moamnucke.




BoromosoBa, U. B. Heopranuueckass xumus : ydeOHOE
nocodbue / U. B. Boromonosa. - Mocksa : UHD®PA-M,
2021. - 336 c. : min. - (ITPO®Unsw). - ISBN 978-5-98281-
187-5. - Texkcr : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1362442 (nmata 00-
pamenus: 07.09.2023). — PexxuM goctyna: 1o noJamnucke.

DJEeKTPOHHBIN pecypc

dusuyeckass U KOJIOMAHAS XUMHSA (B OOIIECTBEHHOM
nuTanun): Yuebnoe nmocobue / I'opobynmosa C.B., Mym-
nosipoBa D.A., Opo6eiiko E.C. - Mocksa :Anpda-M, HUILL
NHOPA-M, 2016. - 270 c. (ITPO®Unp) ISBN 978-5-
98281-093-9. - Tekcrt : oauaektpoHHeid. - URL:
https://znanium.com/catalog/product/553478 (mata ob6pa-
merus: 07.09.2023). — Pexxum gocTyma: 1mo mojmnucke.

DJEeKTPOHHBIA pecypc

AxmenoBa, T. U. EctecTtBo3HaHue : ydeOHOE MmocoOwue
o cpenHero mpodeccuonanbaHoro oopasosanus / T. U.
AxmenoBa. - 2 u31., UCIpaB. U JAONOJH. - MOCKBa :
PI'VII, 2018. - 340 c. (¢ nmpunoxenueM Ha MHpopmanu-
OHHO-00pa3zoBatenbHoM moptane PI'VII). - ISBN 978-5-
93916-694-2. - Texkct : osuaekrpoHHeid. - URL:
https://znanium.com/catalog/product/1191373 (mara 00-
pamenus: 07.09.2023). — PexxuM gocTymna: 1mo noJmucke.

DJEeKTPOHHBIA pecypc




5. KOHTPOJIb 1 OLIEHKA OCBOEHUS OBIIEOBPA30OBATEJIBHOM IUCIIUILIN-
HbI XUMHUA

KoHTpomb 1 olleHKa pe3ylbTaToB 00Y4YEHHUsI OCYIIECTBISETCS MPENOoAaBaTeIeM B MPOIEcce MPOBe-
JICHUS MPAKTUYCCKUX 3aHATUN U JTAOOPATOPHBIX PabOT, TECTHPOBAHUS, & TAKKE BBITIOIHEHUS 00Y-
YaIOUUMUCA WHIUBUYAIbHBIX 3aJaHUi, MPOEKTOB, HcciaeaoBaHuil. Pe3ynbrarel oOyueHus ompe-
JEJISFOT, 4TO 00yYaronIrecst TOJDKHbBI 3HATh, TOHUMATh U IEMOHCTPUPOBATH 110 3aBEPIICHUN U3Yy4de-

HUA JUCHUITIIMHBI.

Ne|ox/nk  |Mo- Pe3yabTaT 00yuenust THIBI OLEHOYHBIX MEPONPUATHI
ayab/Paznen/Tema
I1OcHOBHOE cofepxanne

1 Pa3znen 1. OcHoBol | Popmy/iupoBaTh 0a30BbIe
CTPOEHHs BeleCTBA |MOHATHS U 3aKOHbI XUMHMH
1.1|OK 01 |Ctpoenue aTomoB CocTaBaaTh XUMHYECKUE 1. Tect «CTpoeHHEe aTOMOB
IIK 2.1 |xumuueckux sie- ($bopMyIIBI COETUHEHUH B XUMHYECKUX IJIEMEHTOB U IIpUpoOJa
MCHTOB U IIpUpoaa COOTBETCTBHMH CO CTENEHBIO |XMMHUUYECKOMN CBI3H.
XHMHUUYECKOHN CBS3U |OKHCICHUSA XUMHUYECKUX 2. 3agaym Ha COCTaBJICHHUE
3JIEMEHTOB, UCXOJS U3 Ba- |XUMHYECKUX (OpPMyJ ABYXaTOMHBIX
JIGHTHOCTH M DJIEKTPOOTPHU- |COCAUHEHUH (OKCHIOB, CYIbPUIOB,
LaTeJIbHOCTH TUOPUIOB U T.II.).
1.2|OK 01 [Ilepmoanueckuii 3a- |XapakrepuzoBaTb xumuue- (1. Tect «Merannuueckue /
OK 02 |kon u Tabnuna /.M. |ckue 2IeMeHTHl B COOTBET- |HEMETAJIMYSCKHUE CBOMCTRA,

Menpgeneena

CTBHHU C UX ITOJIOKECHHUEM B
NEPUOAUYECKON cUCTEME
XUMHYECKHUX 3JIEMEHTOB
H.N. Meunneneena

3IIEKTPOOTPHUIIATEIIFHOCTE U CPOJICTBO K
ANEKTPOHY XUMHUUYECKUX IJIEMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHUEM U

MOJIOKEHUEM B MIEPUOAUUECCKON CUCTE-
Me XUMHYeCKuX 3jaeMeHToB J.M. MeH-
JieaeeBay.

2. IlpakTudeckue 3aJlaHUs HA yCTa-
HOBJICHUE CBSI3U MEXKAY CTPOCHUEM
aTOMOB XHMHUYECKHUX IJIEMEHTOB U IIe-
PUOIMYECKUM H3MEHEHHEM CBOMCTB
XHMHYECKUX 3JIEMEHTOB U UX COCIUHE-
HUH B COOTBETCTBHHU C MOJOKECHUEM
Ilepuoguueckoii cucremMe.

Paszgen 2. Xumuue-
CKHE peaknnu

XapakTepHu30BaTh THIIbI
XHMHYECKHX peakumii




2.1 |OK Ol |Tunsl xumudeckux |CocTaBIsATh peaKUH CO- 1. 3agauu Ha coCTaBJIEHUE ypaBHEHUH
peakuuit eIMHEHUS, PA3JI0KEHNUS, peakuuid:
oOMeHa, 3aMelIeHNsI, OKHC- |- COENMHEHUs, 3aMeIeHHUs, pa3IoxKe-
JUTENbHO- HHUS, OOMEHa;
BOCCTaHOBHUTENbHBIE peaK- |- OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
032078 peaKIuii ¢ UCIOIB30BAaHUEM METOa
3JICKTpOHHOTO OajaHca.
2. 3ajayu Ha pacueT Macchl BEIECTBa
nnu 00Béma
ra3oB I10 U3BECTHOMY KOJMYECTBY Be-
miecTBa, Macce uin 00bEMY OJHOTO U3
Y4acTBYIOIIUX B PEaKIUU BEIIECTB;
pacdétel Macchl (00BbEMa, KoIUIeCcTBA
BEIIECTBA) MPOAYKTOB PEAKLHH, ECIIH
OJHO W3 BEUIECTB UMEET MPUMECH
2.2 |[OKO01 |2nextponutndeckas |CocTaBusiTh ypaBHeHHS XU- |1. 3aJaHusg Ha COCTaBIEHNE
OK 04 |muccoumanus u MHYECKUX PEaKLIMH HOHHO- |MOJEKYISPHBIX U HOHHBIX PEaKLUHil ¢
MOHHBIN 0OMEH ro oOMeHa ¢ yyacTueM He- |y4acTHeM KHCJIOT, OCHOBAaHUW U COJei,
OpPTaHMYECKUX BEIIECTB YCTaHOBJICHUE U3MEHEHUS KHCIOTHO-
CTH CpeJibl
2. JJabopatopnas pabora "Tumnsl Xxumu-
YEeCKHUX peakuuin"
3 Pa3nen 3. Ctpoenne |UccienoBaThb CTpOeHHE H Kountpoannas padora
U CBOWCTBA HeOpra- |cBoiicTBa Heopranmvecknx |«CBoiicTBa HEOPraHUYECKUX
HUYECKHX BelIeCTB |BelIecTB BelleCTB)»
3.1 [OK 01 |Knaccuduxammus, KnaccudpunupoBats Heop- |1. Tect «Homenknatypa u
OK 02 |HoMeHKIIaTypa H raHWYeCKUE BEUIECTBA B Ha3BaHUE HEOPTAHUUYECKHUX
I[IK 2.1 |cTpoenue COOTBETCTBHUHU C UX CTPOE- |BEIIECTB UCXOJS U3 UX XUMHUUECKOU
HEOPTaHHYECKHUX HHUEM (hopMyITBI UM COCTABIECHUE
BCIIECCTB XUMHYECKOU pOopMyIIBI HCXOAS U3

Ha3BaHUs BEUIECTBA IO MEXYHapO-
HOU WX TPUBUAIBHOU HOMEHKJIATYPE».
2. 3ajayu Ha pacyeT MaccoBOH

0NN (MacChl) XUMHYIECKOTO
aneMeHTa(COeIMHEeHHUS)B MOJIEKYJIe
(cmecn).

3. IlpakTHdeckue 3aaHus MO
KJIaccHpUKAINU, HOMEHKJIATYpe U
XAMUYEeCKUM (hopmyram
HEOPTAaHMYECKUX BEIIESCTB

pPa3IMYHBIX KJaCCOB.

4. [IpakTHueckue 3a1aHus HA
oTipe/ieIecHue XUMHYECKOI

AKTUBHOCTH BEIIECTB B

3aBUCHMOCTH BUJla XUMUUYECKOU

CBSI3W W THUIA KPUCTAITHYECKOM
peumeTKu




3.2

OK 01
OK 02
[IK 2.1

Du3uko-
XUMHUYECKUC
CBolicTBa Heopra-
HUYCCKHUX BEIICSCTB

YcraHaBiuBaTh 3aBUCHU-
MOCTh (DM3UKO-XUMHUYECKHUX
CBOMCTB HEOPTraHUUYECKUX
BEILIECTB OT CTPOEHUS aTo-
MOB U MOJIEKYJ, a TaKXe
TUIA KPUCTAIIIUYECKOU
pemeTKH

1. Tect «OCOOEHHOCTH XUMHYECKHUX
CBOMCTB OKCUAOB, KHCJIOT.

OCHOBaHHUM, aM()OTEPHBIX THAPOKCUIOB
U COJICH.

2. 3amaHus Ha COCTaBIICHHUE
YPaBHEHUHI XUMHUYECKHUX peakLuu ¢
y4aCTHEM MPOCTHIX U CIIOKHBIX
HEOpPraHUYECKUX BEIIECTB: OKCUIOB
METaJJIOB, HEMETAJIIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX KHUCIIOT,
OCHOBaHUH U aM(QOTEPHBIX TUAPOKCU-
JIOB, HEOPTaHUYECKUX COJIeH, XapaKTe-
PU3YIOIIUX UX CBOWCTBA M CIIOCOOBI
nonyuenus. 3. [IpakTuko-
OPUEHTUPOBAHHBIE TCOPETUUECKHUE 3a-
JaHWs Ha CBOWCTBA M MOJIy4YeHHE HEOP-
raHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanus
HEOPTaHHYCCKHUX
BEIECTB

HccnenoBath kauecTBEH-
HBIC peaK]_[I/II/I HeopraHqu-
CKHX BEIIECTB

1. [IpakTHKO-OpUEHTHPOBAHHBIC 3a/a-
HHA 110 COCTABJICHUIO XUMHNYCCKHUX pEC-
aKIUH C y4acTHEM HEOPraHMYECKUX
BEIIECTB, UCIOIb3YEMBIX IJIs UX UIICH-
THQHUKAIHH.

2. JIaboparopuas pabora: "Unentudu-
Kalysi HEOPTaHMYECKHUX BellecTB"

Pa3nen 4. Ctpoenue
U CBOICTBA OpraHu-
YeCKHMX BelleCTB

HccaenoBare cTpoeHue u
CBOIICTBA OPraHNYeCcKHX
BellleCTB

Kountpoannasi padora «Ctpoenne u
CBOICTBA OPraHMYecKHX BelIeCTBY

4.1

OK 01
MK 2.1

Knaccuduxarmus,
CTpOCHHE U HOMEH-
KJIaTypa opraHuye-
CKHUX BEIIECTB

Knaccudunupoats opra-
HUYECKHUE BEIIEeCTBA B CO-
OTBETCTBHUU C UX CTPOCHHU-
eM

1. 3amaHus Ha COCTAaBJICHUE HA3BaHUU
OpPraHU4YCCKUX COGI{I/IHCHHﬁ 10 TPUBH-
AJILHOM WJIM MEXAYHapOJHOMN CUCTEMa-
TUYECKOU HOMEHKJIATYypE.

2. 3ajaHus Ha COCTABJICHUE MOJHBIX U
COKpPAlIeHHBIX CTPYKTYPHBIX GOpMYyT
OPTaHWYECKHUX BEIIECTB OTACIBHBIX
KJIaCCOB.

3. 3ajmavu Ha OompeJelieHne MPOCTe-
e GopmyJibl OpraHuYECcKOl MOJIEKY-
JbI, UCXOJS U3 3JIEMEHTHOTO COCTaBa (B
%)

4.2

OK 01
OK 02
OK 04
MK 2.1

CgoiicTBa opraHu-
YECKUX COCIUHEHHH

YcTanaBauBaTh 3aBUCH-
MOCTh (DM3UKO-XHUMHUYECKHUX
CBOWCTB OpPTaHUYECKHUX Be-
IIECTB OT CTPOCHHUS MOJIE-
KyJ

1. 3amaHus Ha cOCTaBlI€HUE YpaBHE-
HUM XUMHYECKUX PEaKUHUH ¢ ydacTHEM
OpTaHWYECKHUX BEIIECTB Ha OCHOBAHUU
UX COCTaBa U CTPOCHHS.

2. 3ajmaHus HA COCTaBJIEHUE YpaBHE-
HUM XUMHYECKUX PEaKUUH, HWILIIOCTPH-
PYIOIIUX XUMUYECKHE CBOWCTBA C yue-
TOM MEXaHH3MOB IMPOTEKAHHS JTAHHBIX
peakuuil ¥ TEHEeTUYECKON CBA3M opra-
HHUYECKHUX BEIIECTB Pa3HBIX KJIACCOB.
3. PacdeTHsble 3a/1a4u MO YpPaBHEHUSAM
peakuuii ¢ yuacTueM OpraHuueCcKuX
BEIIECTB.

4. JlabopaTtopHas padota "[Ipesparie-
HHS OPTaHUYECKHUX BEUIECTB MPH
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Unentudukamnus
OpPraHUYeCKHUX Be-
IECTB, UX 3HAYCHHUE

HUccnenoBaTs KauecTBEH-
HbI€ pEaKIUU OpraHuye-
CKHUX COEJUHEHUU OTIEIb-

1. I[IpakTHUKO-OpUEHTUPOBAHHBIE 3a1a-
HUS 10 COCTaBJICHUIO XUMHYECKHUX pe-
aKLIHH C yJacTHEM OPTaHHUYECKHX Be-




TIK 2.1 |u npuMeHEHHUE B HBIX KJIACCOB LIECTB, B T.4. HCHOJIb3YEMBIX IJIS UX
OBITOBOH M IPOU3- nneHTuuKanuu B OBITY U POMBILI-
BOJICTBEHHOH nesi- JIEHHOCTH.
TEJILHOCTH YeJI0BEKa 2. JlabopaTtopHas pabota: "Unentudu-
Kalus OpraHu4ecKuX COeJUHEHHUH OT-
JEJbHBIX KJIacCOB"
5 Paznen 5. Kunernue- | Xapakrepu3oBarh BJIUsIHUE
CKHE U TEPMOJUHA- |pa3ju4HbIX GaKTOPOB Ha
MHYecKHe 3aKOHO-  |paBHOBecHe M CKOPOCTh XH-
MEpPHOCTH NPOTeKa- |MHYECKHUX peakuui
HHSI XUMMHY€ECKHX pe-
aKIui
5.1|/OK 01 |[Ckopocts xumuue- |XapakTepu3oBaTh BiausHUE |[IpakTHUKO-OpHUEHTHPOBAHHBIE TEOpE-
OK 02 |ckmx peakmuii. X¥- |KOHIIEHTpAIlMU pearupyio- |THYECKHe 3aJaHus Ha aHAIU3 (pakTo-
IIK 2.1 |Muyeckoe paBHOBE- |[IIMX BEIIECTB U TEMIIEpa- |pOB, BIAUIIOMIMUX HA H3MEHEHHE CKOPO-
cue TYpbl Ha CKOPOCTbh XUMHUYE- |CTH XUMUUECKOH peakuuu. [IpakTuko-
CKHUX peakuuil XapakTepu- |OpHUEHTHUPOBAHHBIE 3aJaHUS HA IPUMe-
30BaTh BIMSHHNE U3MEHEHUs |HeHue npuHuuna Jle-llarense
KOHIIEHTPalUHU BEIIECTB,
peakuuu cpeasl U TemMiepa-
TYyphl Ha CMEILIEHUE XUMHU-
YeCKOT'0 pPaBHOBECHUS
0 Pa3nen 6. PactBopbl |McciienoBaTh HCTUHHbBIE
PacTBOPHI € 321aHHBIMHU Xa-
PaKTEPUCTHKAMM
6.1 |OK 01 |Ilousatue o pactBo- |Pa3znuuyaTth uCTHUHHBIE pac- |3aJayu Ha MPUTOTOBJIEHUE PACTBOPOB.
OK 02 |pax TBOPBI
OK 07
11K 2.1
6.2 |OKO1 |HccrnenoBanue Uccnenosath Gu3UKO- JlabopaTtopHas pabora "[Ilpurorosie-
OK 02 |cBoHCTB pacTBOpPOB |XMMHUYECKHE CBOWCTBA HC- |HHE pacTBOPOB"
OK 04 TUHHBIX paCTBOPOB
IK 2.1
11 IIpodeccnoHaJIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (coepKaHNe MPUKJIATHOTO MOAYJIsI)
7 Paznen 7. Xumus B
TeXHUYEeCKOH U Mpo-
HU3BOJACTBECHHOM Jes-
TeJIbHOCTH YeJ0BeKa
7.1 |OK 01 |Xumumueckas Hayka |OmeHUBATh MOCIEACTBUSA OT4eT Mo nNpakTUYECKOW padbore:
OK 02 |B MexaTpoHHUKE U OBITOBON M IPOU3BOL- 1. HoBble MaTepuasabl B MEXaTPOHUKE U
OK 04 |poGoToTexHuke CTBEHHOU AESITENbHOCTHU poOOTOTEXHHUKE,
OKO07 YeJIOBEKa ¢ MO3ULMI 3K0JI0- |2. DKoJoTHYeckas 6€30MacHOCTh B Me-
MK 2.1 rUYecKoi 6€30MacHOCTH XaTPOHUKE U pOOOTOTEXHHUKE




Kpurtepun oneHnBanus pe3yJbTaToB 00y4eHHUsI 0 JUCHHILINHE, IKAJIA OLleHUBAHUS
Kpurepun onieHuBaHus:

- YCBOEHHE MTPOTPaMMHOTO TEOPETUUYECKOT0 MaTepraia (00beM 3HaHUM, TIIyOMHA YCBOCHHS ),

- YMEHUE HU3J1araTh IPOrpaMMHBIN MaTepuan (4€TKOCTb, TPAMOTHOCTb U3JIOKEHUSI MaTepuaia, To4-
HOCTb U [IOJIHOTA BOCIIPOM3BEIECHUS YUeOHOr0 MaTepuaa);

- YMEHHE NIPUMEHATH TEOPETUUECKUE 3HAHUS HA IIPAKTUKE.

[Ikana oneHUBaHUS:

Pesynbrarsl ciaun 3auéra OLIEHUBAIOTCS 110 IIKAJIE «3aUTEHO» WIN «HE 3aYTEHOY.

Pesynprathl caaun audQepeHIrpoBaHHOrO 3adyeTa M HK3aMEHa OLIEHMBAIOTCS IO ILKaJe
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBLHO.

O1eHKa «3a4TeHO)» BBICTABIIAETCS 00ydarolleMycsi, KOTOPbIil HMEeT 3HaHUs OCHOBHOI'O Ma-
Tepuasa, NPOSBISET YMEHUE JIOTUYHO €r0 M3JaraTh, XOTs MOXET JO0NYyCKaThb HETOYHOCTH B H3JIO-
KEHUU MaTepuaia, HeJOCTaTOYHO IPABUIIbHBIE (POPMYIUPOBKHU; YMEET B LIE€IOM IIPUMEHSATH MOJTY-
YEeHHBIC 3HAHMS MPU BBIOJHEHUH THIIOBBIX MPAKTHUYECKUX PaOOT, XOTS MOXKET UCIBITHIBATH 3a-
TPYAHEHUS NPU UX BBIIOIHEHUH.

OneHka «OTJIIMYHOY» BBICTABISAETCS O0ydYarolEMYCsl, KOTOPbIM IIyOOKO M IMPOYHO YCBOMJI
IPOrpaMMHBIA MaTepuall, MPOosBIsAET 3HAHWE OCHOBHOM M JIONOJHUTEIBHOM JUTEpaTyphl, IpaMoT-
HO, JJOTMYECKH CTPOMHO U apryMEHTUPOBAHO M3JIaraeT MaTepua, JaeT UCUEPIIbIBAOIIUE OTBEThI Ha
IIOCTaBJIEHHBIE BONPOCHL. B 0TBeTe TECHO yBS3BIBAaETCSI TEOPHUs C MPAKTUKOMN, IpU 3TOM 0Oyuaro-
IIMKCS HE 3aTPYAHSETCS C OTBETOM IPH BUIOM3MEHEHUH 33aJaHHsI, CBOOOIHO CIPABIISIETCS C MpaK-
TUYECKHUMHU 33/1aHUSMHU.

OneHka «XOpOIIO» BHICTAaBISIETCA O0y4arouieMycs, TBEPAO 3HAIOLIEMY NPOTpaMMHBIA Ma-
Tepua, KOTOPBIA U3JIaraeT ero rpaMoTHO U IO CYIIECTBY, HE JIOIYCKAeT CYIIECTBEHHBIX HETOUHO-
CTEHl B OTBETE HA BOMPOC, IPABUIBHO MIPUMEHSIET TEOPETUUECKUE MOJIOKEHUS MPU PEIIECHUH MpPaK-
TUYECKUX BOIPOCOB U 3a/1a4, HE UCIBITHIBAET 3aTPYJHEHUN C OTBETAMHU HA BOIPOCHI.

OneHka «y10BIETBOPUTEIBHO» BBICTABIIAETCA 00y4ar0IEeMycsl, KOTOPbIM UMEET 3HaHus

TOJIbKO OCHOBHOTO MaTepHaja, HO HEe YCBOWJI €ro JeTanel, JOINyCKaeT HETOUHOCTH, HeJl0-
CTaTOYHO IpaBUJIbHbIE (DOPMYIMPOBKHU, WCIBITHIBAET 3aTPYJHEHHUS NPU BBINOJIHEHUU IpaKTUYe-
CKHX paboT.

OneHka «HEyJOBIETBOPUTEIBHO» BBICTABIISAETCS 00Yy4aroleMycsi, KOTOPbI HE 3HAEeT 3Ha-
YUTEIbHOM YacTU MPOrpaMMHOI0 MaTepHasa, JOMYyCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYJHEHUSIMH BBIIIOJIHAET IPAKTHUECKHUE PaOOTHI.



JlonoiHeHHMs1 M U3MEHeHHsl K padoueill mporpaMme Ha y4eOHbIH 1o

JlononmHeHus ¥ U3MEHEHUs K pabouel mporpamme Ha y4eOHBIN TOJ] IO TUCIUTIIIHHE

B pabouyto mporpaMMy BHECEHBI CIEAYIONINE U3MEHEHUS:

JlononHenus 1 u3MeHeHus B paboueil mporpamme odcyxaeHsl Ha 3acenanuu [THK

« » 20 r. (mpotokoi Ne ).

IIpencenarens [TIK ¥ /




