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COJEPKAHUE

1. OBIIASI XAPAKTEPUCTHKA PABOUYEN IPOT'PAMMBI 4
YYEBHOM JUCLUAILIUHBI

2. CTPYKTYPA U COJEPKAHUE YUEBHOI 9
JUCHUIINHbBI

3. YCJOBMSI PEAJIM3ALIMU YUYEBHOM JUCHUILINHBI 17

4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUS 17
YYEBHOM JUCLMUILIMHBI

5. KOHTPO.JIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIIMIIJIMHBI B YACTHU JOCTHXEHUA
JIMYHOCTHBIX PE3YJBTATOB

6. MEPOIIPUATUS, 3SAIINTAHUPOBAHHBIE HA IIEPUO/I
PEAJIM3AIINU YYEFHOM JUCHUIJIMHBI COI'JIACHO
KAJIEHIAPHOMY ILJTIAHY BOCIIUTATEJBHOM
PABOTBI
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1. OBIIASA XAPAKTEPUCTUKA IPUMEPHOMN PABOYEN
MPOI'PAMMBI OBIIIEOBPA3OBATEJIBHON JUCHHUIIJIMHBI « XUMU»

1.1. MecTo AMCHUILIHHBI B CTPYKTYpe o0pa3zoBaTeabHoi mporpammbl CITO

O61meo0pazoBaTenbHas AUCHUILUIMHA « XUMUSD) SBIISIETCA 00513aTEIbHON YacThIO
00111e00pa30BaTebHOTO IIMKJIa 00pa3oBaTesIbHON MTporpamMmsbl B cooTBeTcTBUU ¢ PI'OC
1o 1St 00y4Jaronuxcs Ha 0a3e OCHOBHOTO 00111eT0 00pa30oBaHusl CEIUATIbHOCTH
43.02.15. TloBapckoe ¥ KOHAUTEPCKOE JEIIO0.

(npogeccuu/cneyuanvrocmu)

ba3oBelif ypoBeHb (BapuaHt 2), 00béM: 144 yaca.

[TpuknagHoit MOYTH BKIIFOUAET JIBa pasnena. Paznen 8 «Xumus B ObIiTy
Y IIPOU3BOJICTBEHHOM AESATEIbHOCTH YEIOBEKAY PEaTU3yeTCsl 1 BCEX
npodeccuit/crnenuaibHOCTe METOJIOM PELICHUSI KEMCOB, CBSI3aHHBIX C KOJIOTUYECKON
0€30IMaCHOCThIO U OIIEHKOM MOCIEICTBHUI OBITOBOM 1 MPOU3BOJICTBEHHOM JEATEIBHOCTH,
COOTBETCTBYIOIIEH OoTpaciisaMm Oyayiiei npodeccuoHaaIbHON AESTEILHOCTH 00YUYatOIINXCS.

Temaruka pasnena 9 BappupyeTcs 1Mo o0bekTy Oyayiien npodeccunoHaIbHOM
NeSATEeILHOCTH CTYACHTOB — OMocdepa (KUBbIE OPraHU3Mbl) WK TeXHOC]epa
(TEXHOJIOTUYECKUE OOBEKTHI):

— JUTsl YKPYTHEHHBIX Ipynn cnenuanbaoctei/mpodeccuit 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (kpome cnenuanbuoctu 43.02.16)
pekoMeHyeTcs TemaTuka «lccnenoBanre 1 XUMUYECKUNA aHaU3 00bEKTOB Orochepr»;

1.2. llequ u mu1aHupyeMble pe3yJabTAaThl 0CBOEHHSI JUCHMILTUHbBI
1.2.1. lean v 3aaa4y JUCHUIIMHBI

Conepxanue nmporpaMmbl 00111e00pa30BaTEILHON JUCHUTUIUHBI « X MU
HaIpaBIIEHO HAa JOCTH)KCHHE CIICIYIONINX LeJIei:

- dbopMupOBaHHE CHUCTEMbl XUMHUUYECKHUX 3HAHUM KakK BaKHEHIIEHW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIFOYEBBIC TMOHSTHS,
byHIaMEHTAJIbHBIE 3aKOHBI W TEOPUU XHWMHHM, OCBOCHHUE Ss3bIKa HAyKH, YCBOCHUE H
MOHMMAHUE CYIIHOCTH JIOCTYIMHBIX O0OOOIIEHHUN MHUPOBO33PEHUECKOIO XapakTepa,
O3HAKOMJIEHME C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS,
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— dopMUpOBaHWE ¥ pa3BUTHE TPEJACTABICHUH O HAYYHBIX METOJAX ITO3HAHUS
BEIICCTB W XUMHUYCCKHX peEaknuid, HEOOXOMUMBIX [UII MPHOOPETECHUS YMEHHM
OPUEHTHUPOBATLCS B MHUPE BCIIECTB W XHUMHYCCKHX SBJICHHH, WMEIOIMUX MECTO
B IIPUPOJIC, B MPAKTUYCCKON U TOBCETHEBHOM JKU3HHU;

— pa3BUTHE YMEHHH U CIOCOOOB JICATEIBHOCTH, CBS3aHHBIX C HAOJIOJICHUEM
U OOBSCHCHHEM XHMHYECKOTO SKCIICPHUMEHTa, COOIOJICHUEM TMPaBHI 0E301MacHOro
oOparreHus ¢ BEIecTBaMu.

3agauu AMCHUIIMHBI:

1) chopMUpOBaTh TOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHNUS XMMUYECKUX ITPOIIECCOB
Y SIBIICHUM B OKPYXAIOILIEH CpEle, a TAKKE UX CBS3b C LEJOCTHOM HAYYHOM KapTUHOH
MHPA U APYTUMH €CTECTBEHHBIMU HAYKAMU;
2) Pa3BUTh YMEHUS COCTaBIATh (DOPMYJIbl HEOPTAHUUECKUX U OPTAHUUYECKUX BEIIECTB,
YpaBHEHUS] XUMUYECKUX PEAKIUNA, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATH PE3YyJIbTAThI
XAMHUYECKUX IKCTIEPUMEHTOB,
3) chopMUpOBATH HaBBLIKU IIPOBEACHUS MPOCTEUIIINX XUMHUYECCKUX
AKCTICPUMEHTAJIBLHBIX MCCICAOBAHUN ¢ COOIIOICHUEM ITpaBUil OE30IMacHOr0 oOpaIieHusl ¢
BEILIECTBAMHU U JTA00PATOPHBIM 000PYyI0BAaHUEM;
4) pa3BUTh YMEHUS HaXOJWUTh, AaHAJIU3UPOBATH U HCMOJb30BaTh HH(OOPMAIIUIO
XUMHUYECKOTO XapakTepa W3 pa3Iu4HbIX HHGOPMAIMOHHBIX HCTOYHUKOB, BKIIIOYAs
y4€OHYIO JIUTEPATYPy, HAyUHbIC MyOJIUKAIIMU U UHTEPHET-PECYPCHI;
5) chopMUpoOBaTh YMEHHS TPOTHO3UPOBATH TMOCJEACTBUS CBOCU [EATEIBLHOCTH U
XUMHUYECKUX TIPUPOJIHBIX, OBITOBBIX M IIPOM3BOJICTBEHHBIX TIPOIIECCOB, YUYHUTHIBAS
BO3MOKHBIC DKOJOTMYECKUE U COLIMAIbHbBIC BO3ACHCTBUS;
6) chopMHUpOBaTh TOHUMAHHE 3HAYMMOCTH JIOCTHIXKEHMM XUMHUYECKOM HayKH
W TEXHOJIOTHUH JUIS pPa3BUTHS COIMAIBLHOM W IIPOM3BOJICTBEHHOH cdep ¢ yMeHHEM
MPUBOJUTH MPUMEPHI UX IPUMEHEHHUS B Pa3IUYHBIX cepax KU3HHU.

1.2.2. IlnanupyemMbie pe3yJibTaThl 0CBOCHHS 0011€00pPa30BaTeIbLHOM
aucuumInHbI B c00TBeTcTBUHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3nauenne 0011e00pa3oBaTeNbHAs TUCIUTUTNHA « XUMUSD) UMEET MpU
dbopmupoanuu u pazsutun OK 1; OK 2; OK 4; OK 7 u I1K, npeacraBieHHbIX
B aktyanu3upoBaHHbIX @I'OC CIIO no npodeccuun/crnennanbHOCTH.

Koa n
HAHMeEHOBaHHeE
(popmupyembIx
KOMIIeTeHMii

IInanupyembie pe3yJabTaTbl OCBOCHHS THCHUTIINHBI
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Oo0mrue

I[I/ICIII/IHJII/IHaprIe

OK 01.
Bri6uparts
CIIOCOOBI
pelieHus 3a1a4
npodeccuoHanb
HOM
JESTEIIbHOCTH
MPUMEHUTEITHHO
K pa3InYHbIM
KOHTEKCTaM

JInyHOCTHBIE pPe3yJIbTAThI
AOJIKHBI OTPA’KAaTh B YACTH:

TPYAOBOI0 BOCIIUTAHUS:

— TOTOBHOCTh K TPYAY,
OCO3HaHUE HEHHOCTH
MacTepCTBa, TPYI0JIo0ue;

— TOTOBHOCTb K  aKTHBHOM
JESTEIIbHOCTH
TEXHOJOTHYECKON 51
COLIMATIbHOW HAINPaBJICHHOCTH,
CIIOCOOHOCTh MHHUIIMMPOBATD,
IUTAHUPOBATh u
CaMOCTOSITEJIbHO ~ BBITIOJHSATH
TaKylo JAeSITebHOCTD;

— HHTEpec K pa3IMYHbIM
chepam  1TpoheCCHOHATBLHOM
NeSITeIIbHOCTH, yMEHUE
COBEPIIATH OCO3HAHHBII

BbIOOp Oynyiei npodeccuu u
peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IJIaHBI;

— TOTOBHOCTb M CHOCOOHOCTBH K
00pa3oBaHUIO u
€caM000pa30BaHUIO Ha
MPOTSHKEHUM BCEH )KU3HU.

MeTanpeamMeTHblie pe3yJabTaThl

AOJIKHBI OTPAXKATh:

OBJjajieHHe YHUBEPCAIbHBIMU

yueOHBIMHU MO3HABATEIbHBIMU

AefCTBUSMU:

a) 0a3oBble JIOTHYECKHUE
ACCTBHA:

—  CaMOCTOATENBFHO
dbopMynupoBaTh u
aKTyaJIu3UpoBaTh MpodiIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

— yCTaHaBJIMBATh
CYIIIECTBEHHBIN TpPHU3HAK WU
OCHOBaHMS JUISI CpaBHEHHS,

Kiaccuukanum u
00001IeHHS;

—  OIpEeneTh eI
JeSITeIbHOCTH, 3aJaBaTh

napamMeTpsl M KpPUTEPUU HX

JucuuninHapHbie pe3yJbTaThl U J0JLKHbI
0TpakKaTh:

I1P6 01. chopmMHUpOBaHHOCTH MPEACTABICHUI: O
XUMHUYECKON COCTABIISIOIIEH
€CTECTBEHHOHAY4YHOU KapTUHBI MUPA, POJIH
XHUMHWH B TIO3HAHUH SABJICHUH pupoanbl, B
(OpMHUPOBAHUN MBIIIICHUS U KYJIbTYPBI
JUYHOCTH, €€ PYHKIMOHAIBHOM IPaMOTHOCTH,
HE0OXOMMOM AJIs pelIeHuUs IPAaKTUUECKUX 3a1a4
Y 3KOJIOTMYECKH 000OCHOBAaHHOT'O OTHOIIECHUS K
CBOEMY 3JI0POBbIO U IIPUPOJHOM Cpejie;

IIP6 02. B1ancHue CUCTEMOM XHMUYECKHX
3HAHWHA, KOTOpas BKIIOYACT: OCHOBOIOJIATAFOIIIHE
MOHSTHS (XUMHUYECKUN DIIEMEHT, aTOM,
3JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AIEKTPOHHBIC OPOUTAII ATOMOB, NOH, MOJICKYJIa,
BaJICHTHOCTb, YJICKTPOOTPUIIATSIIEHOCTD, CTETICHB
OKUCJICHUS, XUMHYECKas CBSA3b, MOJIb, MOJIIPHAS
Macca, MOJIIPHBIA 00bEM, YTIIEPOTHBINA CKETIET,
(YHKITMOHATTBEHAS TPYIIA, PAIHKa, U30MEPHS,
M30MepPbI, TOMOJIOTUYECKHI PsiJl, TOMOJIOTH,
YTIEBOIOPOAbI, KHCIOPO- U a30TCOAEPIKAIIHe
COCAUHEHMS, OMOJIOTHYSCKH aKTHBHEIC BEIIIECTBA
(yrmeBompl, JKUPBI, OETKH), MOHOMED, TTOJHMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE
COEMHEHUS, KpUCTANINYecKas perieTKa, TUIIbI
XUMHYECKHUX PEAKIHid (OKUCIUTETHHO-
BOCCTaHOBUTENBHBIE, 9K30-U YHAOTEPMUUYECKUE,
peaKkIuu HOHHOTO OOMeHa), pacTBOP,
ANEKTPOJIUTHI, HEAIEKTPOIUTHI,
ANEKTPOIUTHYECKAS TUCCOIMAIINS, OKUCIUTENb,
BOCCTaHOBHUTEb, CKOPOCTh XUMHUYECKOHN pEaKIny,
XUMHYECKOE PABHOBECHUE), TCOPUU M 3aKOHBI
(TeopHst XUMUYECKOTO CTPOSHUSI OPTaHUICCKUX
BemiecTB A.M. BytnepoBa, Teopust
ANEKTPOIUTUICCKON TUCCOIAITIH,
nepuoanyeckuii 3akon /.. MenneneeBa, 3aKk0H
COXPaHEHHUS MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMICCKUH SI3BIK XUMUH, (PaKTOJIOTHICCKUE
CBEJICHHSI O CBOMCTBAX, COCTAaBE, MMOTYICHHH U
0€30I1aCHOM HCIOJIb30BAHUY BaXKHEHIITHNX
HEOPTaHMYCCKHUX M OPraHUYECCKHUX BEIICCTB B
OBITY ¥ IPAKTHYECKOH JEATEIHHOCTH YETIOBEKA;

IIP6 03. chopMUpPOBAaHHOCTH YMECHHIA BBISBIIS T
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JOCTHIKCHUS,
BBIABIIATE 3aKOHOMEPHOCTU U
IIPOTUBOPEYUS B

paccMaTpruBaACMBbIX ABJICHUAX,
BHOCHUTD KOPPEKTUBEBI B
ACATCIIBHOCTD, OLICHUBATH
COOTBETCTBHEC PE3YyJIbTAaTOB
OCIIAM, OLCHUBATHb PUCKHU
HOCJ'IG,I[CTBI/Iﬁ JACATCIIBHOCTH,
pa3BUBATb Kp€aTuBHOC
MBIIIJICHUC npu peuicHuN
KN3HCHHBIX HpO6J’I€M.

0) 0a30BbIe HCCIeA0BaTEIbCKHE
JlefiCTBUA:

BJIaACTh HaBBIKaAMH y‘~IC6HO-

HCCIIEI0BATENbCKOM u
MIPOEKTHOMN JIESITEIIbHOCTH,
HaBbIKAMU paspenieHus
npo0Jem;

BBISIBIIATD MIPUYHHHO-
CJIE/ICTBEHHbBIE CBSI3U u
aKTyaJIN3UPOBATH 3az1auy,
BBIIBUTaTh  TUIOTE3Y €€
peuieHus, HaXOJIUTh
apryMEHThI TUTSt
JI0Ka3aTesIbCTBA CBOMX
YTBEPKICHHU, 3a/1aBaTh
napamMeTpel M KPUTEpPUU
peLICHHUS;

AQHAJIM3UPOBATH MOJTYYEHHBIE B
Xone peuieHus 3a1a4u
pe3ynbTaThl, KPUTUYECKH

OIICHUBATh MX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

YMETh TEPEHOCUTh 3HAHUS B

NI03HABATEIbHYIO u
MPAKTUYECKYIO obnactu
KHU3HEIEATEIbHOCTH;
YMETh MHTETPHPOBATh 3HAHUS
U3  pasHBIX  NPEIMETHBIX
o0Jacrei;

BBIJIBUTaTh ~ HOBBIC  WUJEH,
npeajaratb  OpUTHHAIBHBIC

MoAXOJbl U PCHICHU A,

CTaBUTH HpO6HeMBI u 3aaa4u,
JIOTTYCKAFOTIINE
QITbTEPHATHBHBIC PEIICHHUSI.

XapaKTECPHBIC ITIPU3HAKH U B3AaUMOCBA3b
N3YUYCHHBIX HOHHTHﬁ, IIPUMCHATH
COOTBETCTBYIOIIHE ITIOHATHSA ITPU OIIMCAHUU
CTPOCHUA U CBOMCTB HCOPraHNn4€CKUXx 1
OpPTraHNYC€CKUX BEIICCTB U UX npeBpameHHﬁ;
BBISIBJIATEH B3aUIMOCBSI3b XMMHUUYECKUX 3HAHUH C
IOHATHUAMU U IIPEACTABIICHUAMUA APYIUX
€CTCCTBECHHOHAYYHEBIX IIPEAMETOB,

I1P6 04. chopMHUpPOBaHHOCTH YMEHHH
HCII0JIb30BAaTh HAUMEHOBAHUS XUMHUYECKHUX
COEAMHEHHUI MEXyHapOIHOTO COr3a
TEOPETHUYECKON U NPUKIIATHON XUMHH U
TpPUBHAJIbHbIE Ha3BaHUS BaXKHEUIINX BELIECTB
(aTMIIEH, aneTHIIeH, TIIMIEepuH, (GeHo,
(dopmanpaeru, yKCycHas KUCI0Ta, TIULHH,
yrapHblIi ra3, yIIeKUCbli Ta3, aMMHUaK, raieHas
U3BECTb, HETALIEHAs! U3BECTb, IUTHEBAs COJA U
JPYTUX), COCTABIATH (YOPMYJIbl HEOPraHUUECKUX
Y OPTaHUYECKUX BEILECTB, YPABHEHUS
XUMHUYECKHUX peaKluil, 00bSICHATh UX CMBICI;
HOJTBEPKIATh XapAKTEPHBIE XUMUYECKHE
CBOICTBA BELECTB COOTBETCTBYIOIIUMU
SKCIIEPUMEHTAMH U 3aIIUCSIMU YPaBHEHUI
XUMHYECKHUX PEAKLIN;

IIP6 05. chopMupoBaHHOCTH YMEHHI
YCTaHABIIMBATh IPHHA]ICKHOCTD N3YICHHBIX
HEOPTaHWYECKHUX M OPTaHUIECKHUX BEIIECTB K
OTpeIeNICHHBIM KJIacCaM | IPYIIIaM COSJTMHCHUN,
XapaKTepu30BaTh UX COCTAB U BaKHEHIINe
CBOMCTBA; ONPEENSITh BUIbI XUMUYECKHUX CBS3CH
(xoBaJleHTHAas, HOHHAs, METaJIINYeCKas,
BOJIOPOJIHAS ), TUITBI KPUCTAITMYECKUX PELIETOK
BEIIECTB; KIAaCCU(PHUIIMPOBATH XUMUIECKUE
peakuuu;

IIP6 07. chopMupOoBaHHOCTH YMEHHI MPOBOIUTH
pacyeTsl 10 XUMUYECKUM GopMyiaM 1
YPaBHEHUSAM XMMHUYECKHUX PEaKIHi ¢
HCIOJIb30BaHNEM (DU3UUYECKUX BEJINYMH,
XapaKTEepU3YIOIINX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS)
ra3oB, KOJJMYECTBA BEIIECTBA; HUCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS /ISl IPUHSATHUS
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHUEM.
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OK 02.
Hcnonb3oBath
COBpEMEHHbIE
CpencTBa
MOMCKa,
aHaJu3a u
UHTEPIIpEeTaluu
uHpopmanuu u
nH(pOpMaITnOHH
bI€ TEXHOJIOTHH
TUIS
BBITIOJTHCHUS
3a1a4
npoeccuoHanb
HOH
NESATCIIbHOCTH

JInyHOCTHBIE pPe3yJIbTAThI
AOJIKHBI OTPA’KATh B YACTH:

HEHHOCTH HAYYHOT'O IMO3HAHUSA:

c(OpPMUPOBAHHOCTD
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HaYKH u
00LIECTBEHHOMN IIPAKTHKH,
OCHOBAaHHOTO Ha  JMaJore
KYJIBTYp, CIIOCOOCTBYIOILETO
OCO3HAHUIO CBOEr0 MecTa B

MOJUKYJIbTYPHOM MHUPE;
COBEpLICHCTBOBAHHUE
SI3BLIKOBOM M YHUTATEIbCKOM
KyJbTYypbl ~ Kak  CpeacTBa
B3aUMOJCHCTBUS MEXIY
JIOIbMU U MMO3HAHUS MUDA;
OCO3HaHUE LIEHHOCTH HAay4YHOHI
JIEeSATCILHOCTH, TOTOBHOCTH
OCYILECTBJIATh MPOEKTHYIO H
HCCIIEI0BATENbCKYIO
JIeATCILHOCTh
VHJMBUAYAIBHO U B TPYIIIIE.

MeTanpeaMeTHbie pe3yJbTAThI
AOJIZKHBI 0TPAXKATh:
OBJaieHHe YHUBEPCAJIbHBIMU
Y4eOHBIMH MO3HABATEIbHBIMH
JeCTBUSAMM:

B) pa6ora ¢ undopmanmeii:

BIaACTh HaBBIKaMH
MMOJIYYCHHA I/IH(I)OpMaI_II/II/I nus3
HCTOYHHWKOB pPAa3HbBIX THIIOB,

CaMOCTOATCIIbHO
OCYHICCTBJIATH ITOUCK, aHAJIU3,
CHCTEMAaTHU3alluI0 u

UHTEpIpeTalnio HHPOPMALIUU
pa3IMyYHbIX BHUAOB U (QopM

MPE/ICTABIICHHUS;
C03/71aBaTh TEKCTBI B
pa3nuuHbIX  (opmarax  C
y4eToM Ha3HAYCHHS
uHbOpMallUKd M IIETEBOH
ayAUTOPHH, BBIOMpast
ONTUMAJIbHYIO bopmy
MpeJICTaBICHUS U

BU3YyaJIM3allUH;

JducnunimHapHblie (MpeaMeTHbIe) Pe3yJbTaThl
U 10JKHBI OTPAKATh:

I1P6 06. BiameHWE OCHOBHLEIMUA METOIAMU
HAyYHOT'O NTO3HAHMS BEIICCTB U XMMHUYECKUX
sBJICHUH (HaOII0CHHE, U3MEPECHHE,
SKCIEPUMEHT, MOJCIIMPOBAHUE);

I1P6 07. chopMUpOBAaHHOCTH YMEHHIA TPOBOJIUTH
pacyeThl M0 XUMUYECKUM QOopMyIiaM
YPaBHEHHSIM XUMUYCCKHX PEaKIHil C
UCIIOJIb30BaHUEM (DU3MYECKUX BEITUYHH,
XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE YCIOBHS)
ra30B, KOJIMYECTBA BEUIECTBA; UCTIOIB30BATh
CHCTEMHbBIC XUMUYCCKUE 3HAHUS JUIS IPUHSATHSI
pELICHU B KOHKPETHBIX KU3HCHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMCHCHUEM;

IIP6 08. chopmMupoBaHHOCTH YMEHHUIA
MJIAHUPOBATH U BBITOIHATH XUMUYECKUN
9KCIIEPUMEHT (IIPEBpAICHUS OPraHUYECKUX
BELIECTB [IPY HArPEBaHUM, [1OJIy4E€HUE 3TUIICHA U
U3YYEHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIUU
Ha aJbJETU/Ibl, KpAXMaJl, YKCYCHYIO KUCIIOTY;
JeHaTypanus OeNKOB MPU HArpeBaHHUH, IBETHHIE
peakuuu O6eJIKOB; MPOBOIUTH PEAKIIMM HOHHOTO
o0MeHa, OIpeaeNsATh CPeay BOAHBIX PACTBOPOB,
KayeCTBEHHBIE PeaKINK Ha Cyib(aT-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH AMMOHMSI; pelIaTh
9KCIIEPUMEHTAJIIBHBIE 33]Ia41 10 TEMaM
"Metamibl" u "Hemetanisl") B COOTBETCTBUU C
MpaBUJIaMU TEXHUKHU O€30MaCHOCTH MPU
oOpallleHnH C BEeUIeCTBaMU U J1a00paTOPHBIM
000pyJ0BaHUEM; ITPEJICTABIISATH PE3yIbTaThI
XUMHUYECKOI0 SKCIIEpUMEHTa B GopMe 3anucu
YPaBHEHUI COOTBETCTBYIOIIUX PEAKIIMN U
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITHX
PE3yNIbTaTOB;

IIP6 09. chopMUPOBaHHOCTH YMEHHS
aHAIM3UPOBATh XUMUYECKYIO HH(OpMaIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoii nHpopmaiuu, cetb UHTEepHET U

JpYTHE).
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— ONLCHHBATb AOCTOBCPHOCTD,
JETUTUMHOCTD I/IH(l)OpMaLII/II/I,
€C COOTBCTCTBUC IIPABOBLIM H
MOPAJIbHO-3THYCCKUM

HOpMaM;

— BIAJETh HaBBIKaMU
pacrio3HaBaHHWs W 3alIUTHI
uHpopManuy,
nHpOpMaITMOHHOM

0€30aCHOCTH JIUYHOCTH.

OK 04.
DddexkTuBHO
B3aMOJIENCTBO
BaTh U paboOTaTh
B KOJUICKTHBE U
KOMaHjie

JInyHOCTHBIE pPe3yJIbTAThI
JAOJIKHBI OTPA’KATh B YACTH:

IpaKAaHCKOI0 BOCIIUTAHMUA:

— TOTOBHOCTH BECTHU
COBMECTHYIO JICATEIIBHOCTh B
WHTEpecax IPaXTaHCKOTO
00111eCTBA;

— YMCHHC BSaHMO,Z[efICTBOBaTL C

COLIMAJIbHBIMU MHCTUTYTaMHU B
COOTBETCTBUU c ux
(GYHKIUSAMHI U Ha3HAUYEHUEM.

MeTanpeaMeTHbIe pe3yJIbTaThl

HOJI’KHBI OTPAKATH:

OBJ1aieHHe YHUBEPCAJIbHBIMH
KOMMYHHKATHBHBIMU
JNeHCTBUAMMU:

0) COBMeCTHAs 1eITeJIbHOCTD.

— TIIOHUMaTb MW UCIOJIb30BaTh
MPEUMYIIECTBA KOMAHIHON H
UH/IMBUYalIbHOU PabOTHI;

— IPUHUMATh LENU COBMECTHOM
JIeATEIIbHOCTH,
OpraHU30BbIBATH u
KOOPJIMHHUPOBATh JIEUCTBUS I10
ee JOCTHKEHHIO: COCTaBJIATH
IJIaH ACVCTBUH, PACIPEEIATh

polIM C y4eTOM MHEHUH
YYaCTHUKOB 00cyX1aTh
pe3ynbTaThl COBMECTHOMN
paboThI;

— KOOPAMHHUPOBATH "
BBITIOJIHSTh paboty B
YCIIOBUAX peayIbHOTO,
BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO
B3aUMOJCUCTBUS;

— OCYLIECTBJISTh  TO3UTHBHOE

JAucnunimHapHblie (IpeaMeTHbIe) Pe3yJbTaThl
U 10JLKHBI OTPAakKATh:

IIP6 08. chopmMupoBaHHOCTH YMEHHUIA
MJIAHUPOBATH U BBITTOIHATH XUMUYECKUN
SKCIEPUMEHT (IIPEBPAICHUSI OPTaHUYECKUX
BEIIECTB MIPU HArPEBAHUH, MMOJTYyUEHUE ITHICHA U
M3Y4YEHHUE €r0 CBOMCTB, KAU€CTBEHHBIC PEAKIIUU
Ha aJIbJICTU/IBI, KpaXMall, YKCYCHYIO KHUCIIOTY;
JeHaTypaius OeJIKOB IPU HArPEeBaHUU, I[BETHBIC
peaknuu OEIIKOB; TPOBOAUTH PEAKIIUU HOHHOTO
oOMeHa, OnpeseNsITh CPeAay BOIHBIX PACTBOPOB,
KayeCTBEHHbBIE PeaKINK Ha Cyb(aT-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH AMMOHHSI; pelIaTh
SKCIEPUMEHTAJIbHBIE 33/1a4H 110 TEMaM
"Metamnbl" u "Hemetamibl") B COOTBETCTBUH C
MpaBUJIaMU TEXHUKHU O€30MaCHOCTH MPU
oOpallleHuH C BelIeCTBaMHU U 1TaO0paTOPHBIM
000pyIOBaHUEM; TIPEJCTABISTH PE3YIbTATHI
XUMHYECKOT0 IKCIIEpUMEHTa B (hopMe 3arucu
YpaBHEHU COOTBETCTBYIOIIUX PEAKIIHM U
(dhopmynupoBaTh BHIBOJIBI HA OCHOBE 3THUX
pe3yJIbTaToB.
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CTPAaTCru4cCKOC IOBCACHUEC B

pa3IMYHBIX CUTYaIUsX,
MPOSIBIISAITh ~ TBOPYECTBO |
BOOOpaXeHHeE, OBITH
WHUITUATHBHBIM.

OgiageHne yHMBepCAJIbHBIMH
PeryisiTHBHBIMH 1€ CTBUSIMU:

r) NpUHATHE ce0s M APYrux
Jiojei:

— TpPUHUMATh MOTHBBI u
apryMeHThl JIpYyTUX JIOAeiH
IpU aHAJIMW3E PE3yIbTaTOB
NESITEIIbHOCTH;

— IIpU3HaBaTb CBOC IIpaBO H

IIpaBO JPYrUxX JIIOAEH Ha
OIIINOKH;
— pa3BUBaTh CIIOCOOHOCTb

HNOHMUMAaTh MHp C [O3HLUH
JPYTOro YeJIOBEKa.

OK 07.
ConencTBoBaTh
COXPaHEHUIO
OKpY’KaIOILIEeH
Cpenbl,
pecypcocoepex
€HHUIO,
MPUMEHSITh
3HaHUs 00
W3MEHEHUU
KJINMATa,
TIPHHITATTBI
OEpEKITUBOTO
IIPOU3BO/ICTBA,
3¢ dexTuBHO
JIEUCTBOBATE B
Ype3BBIYANHBIX
CUTYaIUsIX

JINYHOCTHBIE pe3yabTaThbl
AOJIXKHBI OTPA’KaTh B 4aCTH:

JKO0JO0Ir'H4€CKOro BOCNIUTAHUS .

— cpOpMUPOBAHHOCTH
JKOJIOTMYECKOU KYJIbTYpBHI,
MMOHUMaHue BITUSTHUS
COLMAIIBHO-OKOHOMHUYECKUX
IIPOLIECCOB  HA  COCTOSIHUE
MPUPOAHOM M  COLMAIBHOU
cpensl, OCO3HaHUE
J100aNBEHOTO Xapaxkrepa
AKOJIOTUUYECKUX MPOOIIeM;

— IUIaHUPOBAHHUE "
OCYILIECTBJIEHUE JEUCTBUU B
OKpyXaromei  cpere  Ha
OCHOBE 3HaHUSA LeJen
YCTOWYHBOTO pa3BUTHUA
YEJI0BEYECTBA;

— AKTHUBHOE HEINPUATHE

JIEMCTBUM, MPUHOCSIINX BpPEN
OKpYXKarolleu cpee;

— yMEHHE IIPOTHO3UPOBATH
HeOJIaronpusITHbIE
DKOJIOTUYECKHUE IIOCIEACTBUSA
MPEAIPUHUMAEMBIX JICHCTBHM,
IIpeoTBpaliaTh UXx;

— pacIIUpeHHe OTIbITa
JIEATEIbHOCTH 3KOJIOTMYECKOU

JAucuumimmHapHbie (IpeaAMeTHbIE) pe3yJIbTaThl
U 10JKHBI OTPAKATh:

ITP6 01. cpopMUpOBaHHOCTH MPEACTABICHUIL: O
XUMHUYECKON COCTABIISIOIIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA, POJIH
XWUMHWH B TIO3HAHUH SIBJICHUH Inpupoanl, B
(hOopMHUPOBAHUU MBIIIJIEHUS U KYJIBTYpPbI
JUYHOCTHU, €€ (PYHKIIMOHATBLHON TPaMOTHOCTH,
HGO6XOI[I/IMOI>1 AJId PpCIICHUA MMPAKTUYCCKUX 3aaa4
1 DKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILLIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

I1P6 10. chopMupoBaHHOCTH YMEHHUI COOMIOIATD
IpaBUIa HKOJIOTHYECKH 11€TIECO00Pa3HOT0
MOBEJICHHsI B OBITY M TPYJIOBOI JIEITETLHOCTH B
LESIX COXPAHEHMSI CBOETO 3/I0POBbS U
OKpY’Karollel MpUpOIHOM cpe/ibl; yUUTHIBATh
OIACHOCTH BO3/IEUCTBHUS HA JKUBbIE OPTaHU3MBbI
OTpe/IeNIEHHBIX BEIIECTB, IOHUMasl CMBICT
MTOKAa3aTelNsl MPeIeIbHON T0yCTUMON
KOHLIEHTPAaLIUH.
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HaIIpaBJICHHOCTH.
MeTaHpe[[MeTHbIe pe3yJbTaThbl
AOJIZKHBI OTPaKaTh:

OBJjajieHHe YHUBEPCAIbHBIMU
yueOHBIMHU MO3HABATEIbHBIMHU
JeHCTBUSIMU:

B) pabora ¢ ungopmanmei:

— HCIOJb30BaTh CpelcTBa
MH(POPMALMOHHBIX u
KOMMYHHKAIIUOHHBIX
TEXHOJIOTMM B PELICHUH
KOIHUTHBHBIX,
KOMMYHHUKATHUBHBIX u

OpPraHU3alMOHHBIX  3a7ad C
coOmonerneM  TpeOOBaHUI
SPrOHOMHMKH, TEXHUKH
0e30I1acHOCTH, TUTUCHEI,
pecypcocoepexeHus,
HpaBOBI)IX U 3TUYCCKUX HOpM,
HOPM UHGOPMALIHOHHOM
0€30IaCHOCTH.

2. CTPYKTYPA M COJAEP)KAHUE OBIIIEOBPA30OBATEJLHOM
AU CHUTTIIMHBI «XUMUSA»

2.1. O0bemM TUCUMILUIMHBI U BUABI y4e0HO padoThI

Buj yueGHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrPaAaMMBbI JHCHUTLINHBI 144
Conep:xaHue yue0HOT0 MaTepuaja 96

BT. U.:

TEOPETHUECKHUE 3aHITHS 42
MPAKTUYECKHUE 3aHSITUS 28
71a0opaTOpHBIE 3aHATHS 18
KOHTPOJIbHBIE pabOThHI 8
IIpodeccuoHaILHO OPMEHTHPOBAHHOE co/lep:KaHHe (coiep:KaHue 30
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MPUKJIATHOTO MOYJIf)

BT. U.:

TEOPETHYCCKUE 3aHIATHS 10
MIPaKTUYECKHUE 3aHATUS 14
1ab0paTOPHBIE 3aHATUS 6
KoHcynpranum k 3x3aMeny 12
IMpomexxyTounas aTrecTanus (IK3aMeH) 6
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2.2. TemaTu4eCcKMid IJIAH M COIEPKAHUE TN CIUTIIIMHBI

HaumenoBanue Conep:xaHue yued0HOro MaTepuasa (0CHOBHOE U MPOo(ecCHOHAILHO OpHeHTHpPOBaHHoe), | O0bém | DopmMupyeMble
pa3/ieJioB M TeM JIabopaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJ/Ib 4acoB | KOMNETEHIHH
1 2 3 4

Coaep:xaHue yue0HOT0o MaTepuaja 96
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUH 24
Tema 1.1. Copaepxanue yuyeOHOIro MaTepuasa 2 OK 01
OcHOBHBIE XUMUYECKHE | XUMHUYCCKUN 3JIeMEHT. ATOM. SIipo aroMa, H30TOMbI. DIIEKTPOHHAS 000JI0YKa.
TIOHSATHS U 3aKOHBHI, DHepreTHYecKUe YpOBHH, MOyPOBHH. ATOMHBIC OpOUTANH, S-, P-, d- 37eMeHTbI. OCOOEHHOCTH 1
CTpPOEHHE aTOMOB pacmpesieNieHus AIEKTPOHOB MO0 OPOUTANISIM B aTOMaX AJIEMEHTOB MEPBbIX YETHIPEX MEPUOJIOB.
XUMHYECKHUX DnexTpoHHas KOHGUrypauus aroMoB. OCHOBHBIE XUMUYECKUE 3aKOHBI
3JIEMEHTOB

IMpakTuyeckue 3aHATHSA

[TpakTuueckas pabora Nel. «OCHOBHBIE KOJIUYECTBEHHBIE 3aKOHBI B XUMHUH U PACUETHI 1O

YpaBHEHUSAM XUMHUECKUX PEAKIIUI».

1

OTHocuTeNnbHBIE aTOMHAs U MOJIEKYJIsipHast Macchl. MounspHas macca. KonnuecTBo BelecTna.

MaccoBas nosis BemecTBa. 3akoH ABoraapo. MosspHblit 00beM ra3oB. OTHOCUTEIbHAS

IUIOTHOCTE ra30B. PacueTsl Mo YPaBHCHHUAM XUMHNYECCKUX peaKHI/II\/'I C UCIIOJIb30BaHUEM MacCOBOU

JIOJI BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJTUYECTBA BEIIECTBA
Tema 1.2. Copepxanue yueOHOIro MaTepuasa 2 OK 01
[Tepnonnuecknii 3akoH | [pakTHYeCKHe 3aHATHS OK 02
u [lepnonnueckas

2

cucreMa XUMHNUYCCKHUX
anemenToB /l. U.
MeHneneeBa, MX CBA3b

[TpakTrueckas padota No2. «M3ydeHne nepuoandecKux 3aKOHOMEPHOCTEH U UX B3aMMOCBSI3H
CO CTPOEHUEM aTOMOB.

13
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C COBPEMEHHOM
TEOpUEH CTPOCHUS
aTOMOB

[Tepuonuueckas cucrema xumudeckux siaeMenToB .M. MenneneeBa. CBsi3b NEPUOANIECKOTO
3aKoHa U [leproaudyeckoit CUCTEMbI XUMUUYECKHX JIEMEHTOB C COBPEMEHHOMN TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB, 00pa3yeMbIX UMH
MIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM u nepuoaam lleproanyeckon cucteMbl. 3HaUeHHE
MePUOMYECKOr0 3aKOHA U CUCTEMbI XUMHUECKHX deMeHToB J[.M. Menneneera B pa3BUTHH
HayKHU.

YcraHoBIEHUE CBA3U MEXAY CTPOCHUEM aTOMOB XUMUYECKUX JJIEMEHTOB U NIEPUOIUYECKUM
M3MEHEHUEM CBOMCTB XMMUYECKHUX IEMEHTOB M UX COCIMHEHUM B COOTBETCTBUU C
nosioxkeHueM Ilepuonnueckoi cucreMsl. Penienne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYECKHX 33JaHUH Ha XapaKTePU3AIHI0 XUMHUECKIX AJIEMEHTOB «MeTtanaeckue /
HEMETAJJIMYECKUE CBOMCTBA XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHUHM C UX JIEKTPOHHBIM
CTPOCHHMEM U IOJIO)KEHUEM B IEPUOANYECKON CUCTEME XMMHUUYECKUX d1eMeHToB [I.1.
MenneneeBa»

Tema 1.3. Copaeprxanue yuyeOHOIro MaTepuasa OK 01
Crpoenne BemectBa u | CTpoeHHe BelIeCTBa. XMMUYECKasi CBsI3b. BUIbI XUMUYECKOH CBSA3U (KOBaJCHTHAS
NpUpOJa XMMHYECKON | HEMOJISIpHAs U MOJIIpHAsA, HOHHAsI, MeTaJuIndyeckas). MexaHn3Mbl 00pa30BaHusl KOBAJIEHTHOM
cBs13U. MHOrooGpasue | XMMHYECKOU CBsI3M (OOMEHHBIH U TOHOPHO-aKIENTOPHBIN ). BogopoaHast cBsi3b. BaJeHTHOCTS.
BELIECTB DneKTpOOTpULATENBHOCT. CTENIEHb OKUCIEHU. FIOHBI: KaTHOHBI M AHUOHBI
IIpakTHyeckue 3aHATHSA
[Tpaktuyeckas padora Ne3. «CTpoeHue BelecTBa U NpUpoaa XUMUIECKOH CBA3HY.
JlemoHcTpanust Moaenell KpUCTAJUIMUECKUX PEIETOK: HOHHOM (XJIOpHU HATPUs), aTOMHOU
(rpadut 1 anmas), MOJIEKYJISIPHOM (YTIEKUCIbIN Ta3, HOA), METAJUIMYECKOH (HaTpuii, MarHuii,
Menb). Perienne mpakTHUecKuX 3aJJaHUi Ha COCTaBIEHUE JEKTPOHHO-Tpapuueckux GopmMyi
31eMeHTOB 1—4 nepnoaoB
Tema 1.4. Copnepxxanue yueOHOro Mmarepuasa OK 01
Knaccudukanus, Knaccudukanus Heoprannueckux emiecTB. HoMeHkaTypa HEOpraHU4eCKIX BELIECTB OK 02

¥ HOMEHKJIaTypa

(OKCHBL, THIPOKCHIBI, KUCIIOTHI, COJIN). BerecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO

14
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HEOPTaHUYCCKUX
BE€IICCTB

CTpoeHHs. ArperaTHble COCTOSIHUS BellecTBa. Kpucramimueckue u amopgHbIe BEIIeCTBa.
3aKOH MOCTOSIHCTBA COCTaBa BelecTBa. TUIbI KPUCTAIUIMYECKHUX PELIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHAs, METaJUIMYecKasi). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAIIIMYECKON peETKU

HpaKaneCRne 3aHATHSA

[TpakTiueckas pabota Ne4. «HomeHKkI1aTypa HEOPTaHUYECKUX BEILIECTBY.

Pemienne npakTHueckux 3aJaHui 1O KiIacCU(UKAIINH, HOMEHKIATYpEe U XUMUYECKUM
(dopMysiaM HEOPTraHUYECKUX BEILECTB Pa3JIMYHBIX KJIACCOB (YrapHbIH ra3, yrileKMCIbIi ras,
aMMHUaK, ralieHasi U3BeCTh, HErallleHasl U3BECTb, IUTHEBAS COJA U JIPYI'HX): HA3BaHUS BELIECTB
no mexxayHapoanoit (MIOITAK) uny TpuBHaIbHON HOMEHKIIATYPE U COCTaBIICHUE (OPMYITBI
XUMHYECKHX BEIECTB, ONPeIeICHNE PUHAIICKHOCTH K Kiaccy. [Touck napopmarmm mo
Ha3BaHUAM, UACHTUPHUKATOPAM, CTPYKTYPHBIM (opMyinaM. AHATN3 XUMUYECKOH
UH(OPMAaIINH, ITOJTy4aeMO U3 pa3HBIX HCTOYHUKOB (CPEACTB MacCOBOW MH(pOPMAIINH, CETh
WuTtepHeT u npyrue)

Tema 1.5.

THIel XUMHUYECKUX
peaxuuii

Coaep:xxanue yueOHOro MaTepuaJia

Xumnyeckas peakuus. Knaccupukanus u TUIBI XUMUYECKUX pEeaKUi B HEOPTaHUYECKOH U
OpPraHMYEeCKON XUMUU. 3aKOHBI COXPAaHEHHSI MAaCChl BEILIECTBA, COXPAaHEHUS U MpEeBpallleHus
SHEPrUM NPU XUMUYECKUX peakiusax. OKUCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
(YpaBHEHUS OKHCIIEHUA-BOCCTAHOBIIEHUS, CTENIEHb OKUCIIECHHSI, OKHCIUTEIb U BOCCTAHOBUTEITb,
IIPOLIECCHI OKUCIIEHUS U BOCCTAHOBJICHUS, BAKHEUIIINE OKUCIUTENN U BOCCTAHOBUTEIIN, METO/L
3JIEKTPOHHOTO OajaHca, 3JEKTPOJIU3 PAaCTBOPOB U PACIJIaBOB BELIECTB, OKHCIUTEILHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B IIPUPOJE, IPOU3BOACTBEHHBIX IIPOLECCAX U
KHU3HEIEATETbHOCTH OPTraHU3MOB)

JlabGopaTropHble 3aHATUA

JIaGoparophas padota Nel «THIBI XUMHYECKUX PEAKLIUN».

WccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 0OPa3yIOLINXCsl BEIIECTB) U
MPU3HAKOB XMMUUYECKUX peakinil. CocTaBieHUuEe YpaBHEHUI peakIil COeAMHEHHUS,

OK 01
OK 02
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Pas310XKEHUA, 3aMCIICHU A, O6MCHa, B T.4. peaKHI/Iﬁ rop€Hus, OKHCICHHUA-BOCCTAHOBJICHUS.
CocraBienne u YpaBHHUBAaHUEC OKHUCINTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ METOA0M
OJICKTPOHHOI'O Oananca. PacueTHble 3aJa4M Ha HAXOXIACHUC OTHOCHUTEIBHOMN MOHGKyanHOfI
MaccChI, OIIPEACIICHUC MacCOBOH JOJIM XUMHNYCCKHX 2JICMCHTOB B CJIOXKHOM BCIIIECCTBE

Tema 1.6.

CKOpOCTh XMMHUYECKUX
peakiui. XuMHUYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

CKOpOCTh peakiiiu, €e 3aBUCUMOCTh OT Pa3IudHbIX (akTopoB. TertoBbie AP HEKThI
XUMUYECKHUX peakiuid. OOpaTuMbie peakiui. XUMHYECKoe paBHOBecHe. DaKTOPBI, BIHMSIONINE
Ha COCTOsSIHME XuMHu4eckoro paBHoBecus. [Ipunnun Jle [llatense

HpaKaneCRue 3aHATHUSA

[TpakTueckas paborta Ne5.1. «Ckopocth peakiuu. Xumuueckoe paBHoBecue. [Ipunium Jle
[TaTenser.

[IpakTuueckas pabora Ne5.2. «BiusiHue pa3nuyHbiX (PakKTOPOB HA CKOPOCTh XUMHUECKON
peakuum».

Penienue IMPAKTUKO-OPHUCHTUPOBAHHBIX 3aJIaHHM Ha aHAIU3 (I)aKTOpOB, BIIMAIOIIHNX Ha
HN3MCHCHUEC CKOPOCTHU XUMHUYECKON pPCaKknuu. 3aBHCHMOCTD CKOpPOCTH XHUMHYECKOH pCaKknuu OoT
MMPUCYTCTBUA KATAJIN3ATOpA HA ITPUMCPE PA3JIOKCHHUA IIEPOKCHUAA BOAOPOda C IOMOLIBIO
JAUOKCHU]JIa MapraHila U KaTajla3bl. Pemenue MMPAKTUKO-OPUCHTHUPOBAHHBIX 3aJlaHH# Ha
MMPUMCHCHUC ITPUHIIUIIA Jle-1llaTtennbe A1l HAXOXKICHUS HaIllpaBJICHHUA CMCUICHUA pABHOBECUA
XUMHYECKOMN PCaKIMH U aHAJIN3 Q)aKTOpOB, BIHAOIINX HA CMCIICHUEC XUMHWYCCKOI'O
paBHOBECUSA

JlaGopaTopHble 3aHATHSA

JlaGopatopHas padota Ne2 «M3ydyeHne 3aBUCUMOCTH CKOPOCTH XUMHYECKOM peakIuu OT
KOHIEHTPALUU PEarMpyIOIINX BEIIECTB U TEMIIEPATYPBI».

JlaGopaTopHas paboTa Ha BBEIOOP:

1. JTaboparopHas pabota Ne2.1 «OnpeneneHure 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KOHIEHTPALlUU pearupyronyx BenecTs». McenenoBannue 3aBUCUMOCTH CKOPOCTH PEAKIIUHN OT

OK 01
OK 02
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KOHICHTpAIUM. Onpez[eneHI/Ie KOHCTaHTbI CKOPOCTH pC€aKIUun Fpa(l)I/I‘ICCKI/IM METOA0M.

2. JJabopartopHnas pabota No2.2 «OnpeneneHre 3aBUCUMOCTH CKOPOCTU PEAKIIHH OT
Temreparypbi». McciienoBanre 3aBUCIMOCTH CKOPOCTH PEAKITUH OT TeMIiepaTypsl. Pacuer
SHCPIHUU aKTUBAIIMU PCAKIIUU

Tema 1.7.

PactBopsI, Teopus
ANEKTPOIUTUYECKOMN
JMCCOLMAU U HOHHBIN
oOMeH

Conep:kanue y4eOHOT0 MaTepuaJia

PactBopbl. Buibl pacTBOPOB 10 COJIEPIKAHUIO PACTBOPSHHOTO BelecTBa. PacTBOPHUMOCTS.
[TonsiTue o nucnepcHbIx cucteMax. ICTHHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBast JoJIst
BemiecTBa B pactBope. [loHarue o BogopoHoM mokasarene (pH) pactBopa.
DnexrponuTryeckas auccoruanus. CuibHBIE U cIa0bIe 3JICKTPOIUTHI, HEIJICKTPOIHTHI.
Peakiun nonnoro ooMeHa

JlabGopaTopHble 3aHATUSA

JIaGoparopnas padota Ne3 «[IpuroroBieHue pacTBOpPOB».

HpI/IFOTOBHCHI/IC pacTBOpPOB 3aJIJaHHON MacCOBOM HOJIEH PaCTBOPCHHOT'O BEIIECCTBA, IPOBECACHUC
peaKHI/Iﬁ HOHHOI'O O6MeHa, OIPECACIICHUC CPCABbI PACTBOPOB BCIICCTB C ITIOMOUIBIO
YHUBCPCAJIbBHOI'O MHAWKATOPA (KI/ICJ'Ia}I, HeﬁTpaanaﬂ, menquaﬂ). 3a)laHI/IH Ha COCTaBJICHUC
MOHHBIX peaKuHﬁ. Pemenue MPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX 3aJlaHUi Ha PacTBOPHI,
HCIIOJIb3YCMBIC B OBITOBOM U HpOI/I3BOI[CTBCHHOI\/’1 ACATCIBbHOCTH YCJIOBCKA

JlabopaTtopHas padota Ned «Peakiuu ruipomnsza.

HccnenoBanue cpebl paCTBOPOB COJEH, 00pa30BaHHBIX CHIIBHBIMU H CIA0BIMH MPOTOIUTAMU,
Y UX PeaKIuii ¢ pacTBOpaMH MIEIOYH U KapOoHaTa HaTpusi. CocTaBleHUE peakuii THIPOII3a
coJien

JlabopaTtopHas padota Ne5 «MccnenoBanue AUCTIEPCHBIX CUCTEM.

Crpoenue u GpakTopbl YCTOHYUBOCTH AUCTIEPCHBIX cucTeM. CTpoeHune Mutiesuisl. PaccenBanue
CBETa IPU MPOXOKJCHUN CBETOBOIO MTy4YKa Yepe3 ONTHUYECKH HEOJHOPOHYIO cpeny (3¢ dekra
Tunpans). [IpuroroBnenue u U3yyeHue CBOUCTB IUCHIEPCHBIX CUCTEM Pa3HBIX BUJIOB:
CYCIIEH3HH, IMYJIbCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHUE CBOWCTB HCTUHHBIX U KOJUIOUAHBIX

OK 01
OK 02
OK 04
OK 07
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PaCcTBOPOB, BLIABJICHHC OCHOBHBIX paSHI/I‘II/Iﬁ MCXKIAY HUMU

KonTpoJubnas padora 1

CrpoeHue BeliecTBa 1 XMMUUYECKUE peakluy (1o paszaeiny 1)

Pasznen 2. Heopranuuyeckasi Xumusi

18

Tema 2.1.

DU3HKO-XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

Conep:xanue yueOHOro MaTepHaJia

10

Mertaubl. [Tonoxxenune merannoB B [leproanueckoi cucteMe XuMUUECKUX DJIEMEHTOB.
OCc0OEHHOCTH CTPOCHHMS DJICKTPOHHBIX 000JI09€K aTOMOB MeTajuioB. O0mme hu3nvecKkue
cBOMCcTBa MeTAJIOB. CIJIaBbl METAJIIIOB. DJIEKTPOXUMUYECKUHN PsiJl HANIPSHKEHUI METaJJIoB.
XHWMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KAJIWHA, KaJIbIIMA, MarHui, alFOMAHUAN,
LIUHK, XpPOM, KEJIe30, Me/Ib) U X coequHeHnil. O0ImIre crocoObl MOMyuYeHUs: METAIIJIOB.
[IpumeHeHne MeTaIoB B OBITY U TEXHUKE

Hewmeramnsr. [lonoxenne HemetayuioB B [leproaumueckoid cucreMe XUMHUECKUX DIIEMEHTOB
J.1. MenneneeBa 1 0COOCHHOCTH CTPOSHUS aTOMOB. DU3HUECKHE CBOMCTBA HEMETAILIOB.
AnnoTponus HEeMETauIoB (Ha MpUMepe KUCI0poa, cepsl, hocdopa u yriaepoaa). XuMHUUECKHe
CBOMCTBA U MPUMEHEHNE BAKHEUIITNX HEMETAIUIOB (TaJIOT€HOB, CEphl, a30Ta, (ocdopa,
yriaepoja U KpEMHHS) U UX COCTUHEHNH (OKCHIOB, KHCIOPOACOACPKAIINX KHCIIOT,
BOJIOPOJIHBIX coeluHeHMH). [IpuMeHeHre BaxKHEHIINX HEMETAJIOB M UX COeIMHEHUN

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHJIOB, I'MJIPOKCUIOB,
KHCIIOT, cojiell u Jp.). 'eHeTnueckas cBA3b HEOPraHUYECKUX BELIECTB, MPUHAITICKAIIUX K
Pa3IMYHbIM Kj1accaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX
COEIMHEHMH, BHICIIUX OKCHUJIOB U TUAPOKCUIOB

IIpakTHyeckne 3aHATHA

OK 01
OK 02
OK 04

18



T'ocysapcTBeHHOE GHO1KeTHOE NpodeccoHa/IbHOE 06pa3oBaTe/ibHOe yupexkaeHue PoCTOBCKO# 06/1acTH «JJOHCKOM TEXHUKYM

MHUHHMCTEPCTBO OBPA30BAHHUA POCTOBCKOM OBJIACTHU

KyJIMHapHOT'0 UCKYCCTBa U GU3Heca»

[IpakTrueckas padota Ne6. « DU3NKO-XMMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIIECTBY.

CocraBiieHre ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM IPOCTBIX U CIOKHBIX
HEOPraHWYECKUX BEIECTB: METAJIOB M HEMETAJIOB; OKCHJIOB METAIIOB, HEMETAILIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KUCIOT, OCHOBAaHHUH U aM(OTEpHBIX THAPOKCUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuértnl Macchl BeliecTBa UIu 00BEMa ra3oB I10 HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MaCCC UJIN
O6’béMy OOHOTI'0 U3 YHYACTBYIOIIHUX B PCAKIIUN BCUICCTB, paC‘IéTLI MacCChbl (O6’LéMa, KOJIN4YCCTBA
BeH_IeCTBa) MIPOAYKTOB pCaKIuH, €CJIIN OAHO U3 BCHICCTB UMCCT ITPUMCCH. Pemenue IMPaKTHUKO-
OPUCHTHUPOBAHHBIX 3aﬂaHHﬁ Ha CBOﬁCTBa, COCTaB, MOJYUCHUC U 0e301macHoOe UCIIOJIH30BaHHE
BaXKHEUIITUX HCOPraHU4CCKUX BCIICCTB B 6BITy u HpO(beCCI/IOHaHBHOﬁ ACATCIBHOCTH YCI0OBCKa

JlaGopaTopHble 3aHATHUS

JlaboparopHast pabota Ne6 «CBoiicTBa METaNIOB U HEMETAJLIOBY.

UccnenoBanue Gpu3NUeCKUX M XUMUYECKUX CBOMCTB METAJIJIOB M HEMETAILIIOB. Perienue
SKCIEPUMEHTAIBHBIX 337]a4 110 CBOMCTBAM XMMHUYECKHUM CBOMCTBAM METAJJIOB U HEMETAIIIOB,
10 PaCIO3HABAHUIO U MOJYYECHHUIO COCIMHEHUN METAJUIOB U HEMETAJIIIOB

Tema 2.2.

Wnentuduxanus
HEOPTaHUYECKUX
BEIICCTB

Coaep:xxanue yueOHOro MaTepuaJia

HpaKTuqecm[e 3aHATHSA

[TpakTrueckast pabota No7. «KadecTBeHHbIE XUMUYECKUE PEAKIIUU, XapaKTEPHBIE JIJIs
OoOHapyXeHHsI HEOPTaHUYECKUX BEUIeCTB (KATHOHOB U aHUOHOB)».

CocraBieHue ypaBHEHUH peakiuii oOHapykeHusi KaTuoHoB |-V rpymnmn u aHMOHOB, B T.4. B
MOJIEKYJIIpHOHM ¥ MOHHOU (hopmax. Peakiinu oOHapyKeHHSI HEOPTaHUIECKUX BEIIECTB B
peasbHbIX 00BEKTaxX OKpYXKaroueil cpeabl

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota Ne7 «nenTudukaiys HEOpraHMIECKUX BEIIECTBY.

Pemenne SKCIICPUMCHTAJIBHEBIX 3a/a4 M0 XUMHYCCKUM CBOMCTBAM METAJIJIOB U HEMETAJIJIOB, 11O

OK 01
OK 02
OK 04
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pacrno3HaBaHUIO U MOJTYYCHUIO COSAMHEHUN METAIJIOB U HEMETAILIIOB (B3aUMOJeCcTBIE
THIPOKCH/IA ATIOMUHUS C PACTBOPaMH KHUCIIOT U Lieniouel, ). MnenTudukanns HeopraHuuecKux
BenlecTB (KaTuoHOB [-VI rpymnn uinm aHMOHOB) ¢ UCIOJIB30BaHUEM UX (DPU3UKO-XUMHYECKHUX
CBOMCTB, XapaKTePHBIX KAUECTBEHHBIX PEAKIUH.

JlaboparopHast paboTa Ha BEIOOD:

1. JTaGopatopHas padora Ne 7.1 «AHanuTHYeCKHE peakuu KaTHoHOB [-VI rpymm».
[IpoBeneHne KaueCTBEHHBIX PEaKIUil, UCIIOIb3yEeMbIX Ui OOHAPYKEHHS KaTHOHOB | rpymmsl
(xanusi, HaTpus, Maruusi, ammonusi), Il rpynmnel Ha npumepe 6apus, Il rpynmner — cBunna, IV
rpynnsl — anroMuHus, V rpynnsl — kenesa (11 u 1), VI rpynmst — Hukens. Onucanue
Ha0II0/1aeMBIX SIBICHUH U COCTABIICHUE XUMUYECKUX PEaKIIUH.

2. JlaboparopHas pabota Ne 7.2 «AHAIUTHYECKUE peaKIud aHUOHOBY. [IpoBenenune
KaueCTBEHHBIX PEaKIINiA, UCTIONB3YEMbIX JIUIS OOHApYKEHUS aHUOHOB: KapOoHaTa, gocdara,
cynbdara, cynbhuaa, HUTpaTa, Xjaopuaa u ap. Onucanre HaOIIOAAEMBIX SIBICHUH U
COCTABJICHHE XHUMHUYECKUX PEAKIINI

Tema 2.3.

[IpousBoacTeo
HEOPTraHMYECKUX
BEIIECTB. 3HAUECHUE

U TIPUMEHEHUE B OBITY
¥ Ha TIPOM3BOJICTBE

Conep:xanue yueOHOro MaTepuaJia

OO61ue npeacTaBieHus O MPOMBIIIIEHHBIX CIOc00ax MOTYYeHNUs XUMUYECKHUX BEIIeCTB (Ha
IpUMepe MPOU3BOJICTBA AMMHUaKa, CEPHON KUCIOThI). YepHas 1 1BETHAs METAJLTyprusl.
[IpakTHueckoe NpUMEHEHHUE IIEKTPOIU3a JIs MOTyUYEHUs MIETOUHBIX, 1I€T0YHO3EMEIbHbIX
METaJJIOB U antoMuHus. CTEKJI0 U CHIIMKAaTHAsl IPOMBILUIEHHOCTh. [Ipo0iema oTX0a0B 1
MOOOYHBIX TPOTYKTOB

IIpakTHYeckue 3aHATHA

[TpakTnyeckas pabora Ne8. «Heopranndeckast XUMHS B COBPEMEHHOM MHUPE».

Pemenue MMPAaKTUKO-OPUCHTHPOBAHHBIX 3aJlaHUM O poiin HCOpl“aHI/I‘{CCI(OI‘/’I XUMHUHU B pa3BUTUU
MCIUIUHBI, CO3JJaHUH HOBLIX MAaTCpHUAJIOB (B CTPOUTCIILCTBC U JP. OTPACIAX
HpOMBII_HJ'ICHHOCTI/I), HOBBIX HCTOYHHKOB SHCPIrUn (aJ'IBTCpHaTI/IBHLIC HCTOYHHUKH 3HepI‘I/II/I) B
peuICHUN Hp06HeM 3KOHOFI/I‘-IGCKOI>'I, 3HepFeTHqCCKOﬁ Y MHUILIEBOM 0€30IMacHOCTH

OK 01
OK 07
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KonTposbHas pa6ora 2 |CBoiicTBa HEOpraHMUECKHUX BEIIECTB (IO pa3zaeiny 2) 2
Pa3nes 3. Teopernueckue 0OCHOBbI OPraHNYeCcKOH XUMHUH 4
Tema 3.1. Conep:kanue y4eOHOT0 MaTepuaJia 4 OK 01
Knaccudukanus, [Ipeamer opraun4eckoil XUMHUM: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYEHUE B IIOJIY4YCHUH HOBBIX
CTPOCHHE BELIECTB U MaTepuaoB. Teopus cTpoeHus oprannyeckux coeaunenuii A.M. bytieposa, eé
¥ HOMEHKJIaTypa OCHOBHBIE 1OJIOKeHUsI. CTPYKTypHBIE (OPMYIIBI OpraHMYECKUX BemmecTB. [ omomorus,
OPraHUYECKUX BEIIECTB |HM30Mepusi. XUMHUYECKas CBsI3b B OPraHMUECKUX COEMHEHUSAX: KpaTHbIE CBSA3H, G- U T-CBA3H. 2
[IpencraBnenue o kiaccuuKanuy opraHMueckux BemecTB. HoMeHkIaTypa opraHu4eckux
coeIMHEHUH (cucTeMaTnyeckas) U TpUBHAJIbHbIC Ha3BaHUS BaXKHEHIINX MpeICTaBUTENIeH
KJIACCOB OPraHMYECKHUX BELIECTB
IIpakTH4eckue 3aHATHSA
ITpakTryeckas padora Ne9. «HomeHks1aTypa OpraHu4ecKux BEIECTBY.
O3HakoMJIeHHE ¢ 00pa3laMi OPraHNYeCKUX BEIECTB U MaTeprallaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OPraHUYECKUX BEIECTB, HAOII0CHUE U ONMCAHNE
JIEMOHCTPALIMOHHBIX OIBITOB IO NMPEBPALLIEHUIO0 OPraHUYECKUX BEIIECTB IPU HarpeBaHUU 2
(nnaBnenue, oOyrauBaHue u ropeHue). CocTaBieHNEe MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(opMys1 OpraHUYEeCKHX BEIIECTB OT/ENbHBIX KJIACCOB, UCIOIb3Yys X HA3BaHUS 110
crUcTeMaTUYecKoi M TPUBHAIbHON HOMEHKJIAType (3TUJIEH, alleTHIIEeH, MIIMIEpUH, (peHod,
¢dbopmanpaerua, yKkCycHas KUCIO0Ta, TITUIMH). PacueTsl mpocreiiiel (opMyibl OpraHuuecKoi
MOJIEKYJIBI, HCXO/I U3 DJIEMEHTHOTO cocTaBa (B %)
Pasznea 4. YrieBoaopoabl 14
Tema 4.1. Copaepxanue y4eOHOIro MaTepuasa 10 OK 01
VTIIeBOJOPOIbI ¥ UX I[IpenenbHEBIE YIIIEBOAOPOIBI (AIKAHBI): COCTAB M CTPOEHHE, TOMOJIOTHIECKUH psaa. MeTan n OK 02
IIPUPOIHBIC HCTOYHUKH  |3TaH: COCTaB, CTPOCHHE, (PU3MUECKHUE U XUMUYECKUE CBOWCTBA (peaklMy 3aMEeLIeHUS U 2 OK 04

TOpPEHMs ), HaX0XACHHE B IPUPO/IE, MOTYyUCHHE U IPUMEHEHNE
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HenpenenbHble yriieBogopo/ibl (aIKeHbl, aIKaAUEHbI, aJTKUHBI).

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTUIIEH U PONMIIEH: COCTaB, CTPOCHHUE,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA (PeaKkIMy THAPUPOBAHUS, TAIOTEHUPOBAHUS,
rupaTaly, OKUCIECHUS U OJIMMEPU3ALINN) TIOJTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u MmetunOyragueH-1,3, XUMHIECKOE CTPOCHHE, CBOMCTBA (PeaKIIus
MOJIMMEPH3AINH ), TPUMEHEHHUE (17151 CHHTE3a MPUPOJHOTO U CHHTETUYECKOT0 KaydyKa 1
pPE3HHBI).

AJNKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUIECKHUNA Psill. ALIETHIICH: COCTaB,
XUMHAYECKOE CTpOeHHE, (PU3NIECKHE M XUMHUECKUE CBOMCTBA (pEaKuy THIPHPOBAHNS,
raJIOr€HUPOBAHUS, THIpaTalluy TOPEHMSI), IOJTyYEHUE U IPUMEHEHHE (MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TJIAMEHU JJIsl CBAPKU U PE3KH METAJLJIOB)

ApomMaTtudeckue yrieBoaoposl (apeHsl). beH3on u Tomyon: cocTaB, CTpoeHue, GU3NYECKUe u
XMMHUYECKHE CBOICTBA (PeakIuy rajJoreHUPOBaHMs U HUTPOBAHUSA), MOTYYCHHE U IPUMEHEHUE.
TokcuuHOCTh apeHOB (BiHsIHHE O€H30J1a HA OPTaHU3M YelloBeKa). [ eHeTHueckas CBA3b MEXIY
YTIEBOIOPOAAMHU, TPUHAUICKAIIUMHU K PA3TUYHBIM KJIacCaM.

[IpupoaHble HICTOYHUKH YyTI€BOA0POAOB. [Iprpoanblil ra3 u nomyTHble HeQTsAHbIE ra3sl. HedTh
u e€ npoucxoxaeHue. CrocoObl nepepadoTKu HePTU: IEPETOHKA, KPEKUHT (TEPMHUYECKUIH,
KaTaJuTH4ecKuil), mupoinus. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIYKThI €ro NepepadoTKu

Tema 4.2.

Dduznko-xumMuueckue
CBOMCTBA
YTJIEBOJAOPOIOB

Conep:xanue yueOHOro MaTepuaJa

JlaGopaTropHble 3aHATUA

JlaboparopHast pabota Ne8 «CBoiicTBa yriieBOAOPOIOB.

TpuBuanpHas 1 MEXIyHapOHAsI HOMEHKIIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTYYEHUS
YTIIeBOIOPOA0B. MoeTMpoBaHe MOJIEKY M XMMUUECKHUX MTPEBPAICHUI YTIIeBOIOPOAOB (Ha
MpUMepe ATaHa, dTHIICHA, alleTUJICHA U JIP.) U TaJIOTCHONPON3BOIHBIX . KauecTBeHHBIE peakinu
YTJIEBOIOPOOB Pa3IMUHBIX KJIaccOB (0OeciBeurBaHe OPOMHOM MU HOJHON BOJIBI, pacTBOpa
NepMaHraHaTa KaJus, B3aMMOJCHCTBHE alleTHIeHa C aMMHAYHBIM pacTBOPOM OKCHjIa cepedpa

OK 02
OK 04
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(1)), kauecTBeHHOE OOHApYX)EHHE YIiepoa U BOAOPOIa B OPraHUYECKUX BEIECTBAX.

[Tonmy4yenue 3TusIeHA U3 3TaHOJA B 1a00OPATOPUU U U3YUYEHHUE €T0 (PU3NYECKUX M XMMUYECKHIX
cBoiicTB. CocTaBlIeHHE peaKUil IPUCOEIMHEHUS U OKUCIIEHHSI Ha IpUMepe 3TujieHa. Pemenue
pacueTHBIX 3aJa4 ¢ UCIOJIb30BAaHUEM INIOTHOCTH ra30B 110 BOJAOPOY U BO3IYXY

KonTpoabHasi padora 3 | Teopus cTpoeHUs: OpraHnYecKuX COeAUHEHUH. YTIeBoJopo ikl (1o pa3aenaMm 3 u 4) 2
Paszgea S. Kucaopoxocoaepxamme opraHuyecKue coe{uHeHus 18
Tema 5.1. Conep:xanue yueOHOro MaTepuaJia 4 OK 01
Cnuptsl. @enon [IpenensHbIC OJHOATOMHBIE CIIUPTHI (METAHOJI ¥ 3TAHOJI): CTPOCHUE, (pr3nyecKue u OK 07
XMMHUYECKHE CBOICTBA (peaKMU C aKTUBHBIMU METAJLIIaMU, TaJIOT€HOBOJIOPO/IaMHU, TOPEHHUE),
npuMeHeHue. BonopoaHsle cBsS3U MeX 1y MoJIeKysiaMu cnupToB. dusnonaoruueckoe aenicTre
METaHoJIa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.
MHoroaToMHbI€ CIIUPTHI (ITUIICHIJIMKOIb U TIUIEPHH): CTPOEHUE, (PU3NYECKHE U XUMHUECKUE 4
CBOMCTBa (B3aMMO/IEHiCTBHE CO IIE€TOYHBIMHU METAJUIAMH, KAUE€CTBEHHAs peaklus Ha
MHOT'0aTOMHBIE CIIUPTHI). PU3HOTOrHYecKoe IEHCTBHE HAa OpraHu3M yenoBeka. [Ipumenenue
[NINLEPUHA U STUJICHTJIUKOJIS.
®enon. CtpoeHre MOJIEKYIbI, PU3NYECKUE U XUMUUECKHE CBOMCTBA eHosa. TOKCUYHOCTh
(dbeHomna, ero PU3MOIOTUIECKOE ICUCTBUE HA OPraHU3M uesoBeka. [Ipumenenue dpenona
Tema 5.2. Coaepixanue y4eOHOro MaTepuasa 4 OK 01
Anbaeruapl. Anbaerubl 1 KeTOHBI ((hopMabAeTu, aleTalbIerul, alleToH): CTPOeHNE, PU3NYECKUE U OK 02
XUMHUYECKHE CBOMCTBA (PeaKMy OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEaKInn),
Kap6oHOBBIE KHCTTOTHI. OK 04
MOJIy4eHUe U IPUMEHEHHE.
CrnoxHble 3¢upbl 4

O,Z[HOOCHOBHLIC MMpEaACIILHBIC Kap6OHOBBIC KHCJIOTBI (MypaBLI/IHaH " YKCYCHas KI/ICJ'IOTLI)Z
CTPOCHUC, (bPI3PI‘-ICCKPI€ 1 XUMHYECKHE CBOMCTBA (O6IJ_II/IG CBOICTBa KHCJIOT, pCaKIHA
3Tep1/1(1)141<aum1), MOJIY4YCHHUC U IPUMCHCHUC. CTeapI/IHOBa}I 1 OJICMHOBAA KHCJIOTBI KaK
NpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX KHUCIOT. Mbla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT,
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HUX MOIOIIEE IeHCTBHE.

CrnoxHble 3(UpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAponu3 cioxHbIX 3¢upoB. JKupsl.

I'mpponus xupos. [Ipumenenne xupos. buosornueckas posis )KUPOB

Tema 5.3.

VriieBoabl

Conep:kanue y4ye0OHOro MmaTepuasa

VYTrieBosl: cocTaB, Kiaccupukanus yrieBo1oB (MOHO-, M- U moymcaxapusl). [ moko3a —
MPOCTEUIIHNIA MOHOCAXapUa: OCOOCHHOCTH CTPOSHHS MOJICKYJIBI, (PU3NIECKHE M XUMHUECKHUE
CBOMCTBa INIIOKO3bI (B3auMo/eiicTBue ¢ rupokcuiom menu (1), okucinenne aMMuadHbIM
pactBopoM okcujia cepedpa (I), BocctanoBiIeHUE, OpOKEHHE TITIOKO3bI), HAXOXKICHUE B
MIPUPO/IE, IPUMEHEHHUE TIIH0KO3bI, OMOJIOTUYECKAs POJIb B )KU3HEEATEIILHOCTH OpraHu3Ma
yenoBeka. orocuntes. pykTo3a KaK U30MEP TIIFOKO3bI.

[[Hcaxapnz[blz caxapo3a, MajibTO3a. BoccranapnauBaroniye 1 HEBOCCTaHABIMBAIOIIHE
Aucaxapubl. FI/II[pOJ'II/I?» Aucaxapu0B. Haxoxnenue B npupoAc U IPUMCHCHUC.

[Tonucaxapuasl: Kpaxmal, IIIMKOTEH U 11euTios103a. CTpoeHre MaKpoMOJIEKyJl Kpaxmara,
IVIMKOT€Ha U 1EeJT0103bl. dU3ndecKkre cBOMCTBA KpaxMaia U LEeUTI003bl. XUMUYECKHE
CBOMCTBA Kpaxmalia: THJIpOJIN3, KaUeCTBEHHAsl peaklus ¢ HOJOM. XMMHUYECKHE CBONCTBA
LEJUTIONIO3BI: THAPOIIN3, IoJydyeHue 3(pupoB 1esTtono3bl. [loHsTHe 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIEIK)

OK 01
OK 02
OK 04

Tema 5.4.

DU3HKO-XNMHYECKIE
CBOMCTBaA
KHCJIOPOJ0COIEPIKALIUX
OPTraHUYECKHUX
COCTUHEHUN

Conep:xanue yueOHOro MaTepuaJa

HpaKanecmle 3aHATHUSA

[TpakTuueckas pabota Nel0. «HoMeHkIaTypa KUCIOPOAOCOAEPKALTUX OPTaHUIECKIX
COEIUHEHUNY.

TpuBuanpHas 1 MEXIyHAapOJHAsT HOMEHKIIATypa, XUMUYECKHE CBONCTBA, CIIOCOOBI MOITY4YEeHUS
CIUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(UPOB, aTbAETHI0B U KeTOHOB. CocTaBlieHNe
CXEM peakiuil (B TOM YHUCIIE MO MPEAT0KEHHBIM LIETTOYKaM MPEBPALLEHHI ), XapaKTepU3YIOIIUX
XUMHUYECKHE CBOICTBA KUCIOPOAOCOAEPKALIUX OPraHUUYECKUX COSTUHEHHM

[Ipaktuyeckas padora Nell. «Xumuueckue u Gpu3nIecKue CBOUCTBA KHCIOPOI0COIEPKAIIUX

OK 01
OK 02
OK 04
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OPraHu4€CKUX COCIUHCHUS).

[TpoBeneHue, HAOIOICHNUE U ONMCAHUE IEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CITHPTOB,
Ka4yeCTBEHHBIC PEAKI[UU OJHOATOMHBIX CIIUPTOB (OKHCIIeHUE 3TaHo i a okcuaom Meau (1)),
MHOT'0ATOMHBIX CIIUPTOB (B3aMMOJICHCTBHE TuIleprHa ¢ ruapokcuaom meau (1)), anpaerumgon
(oxucIIeHne aMMHUaYHbIM pacTBOpoM okcua cepedpa(l) u ruapoxcumpom meau (1),
B3aUMO/ICHCTBUE KpaxMaia ¢ UOJOM), U3yUYE€HUE CBOMCTB PACTBOPA YKCYCHOM KHUCIIOTHI.

HpaKTI/IquKOC IMPUMCHCHHUC 3TUJICHIVIMKOJIA, INIMICPUHA, (I)CHOJIB.. HpI/IMeHCHI/Ie
(bOpMaHL,Z[eFI/I,Z[a, ancraipacrujia, YKCYCHOﬁ KHUCIIOTEI. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10
HU3YUCHUTIO (I)I/ISI/IKO'XI/IMI/I‘IGCKI/IX CBOMCTB KHUCJIOPOAOCOALCPKAINNX OPraHNYCCKUX COC,I[I/IHeHI/Iﬁ

Pa3nen 6. A3oTocoaep:xaiiue OpraHnvecKue coeIuHeHust

Tema 6.1.

AMUHBEL.

AMUHOKHCIIOTHI.

benkn

Conep:xanue yueOHOro MaTepuaJia

AMWHBI: METHJIAMUH — IPOCTEHIINI IPEACTABUTENb AMUHOB: COCTaB, XUMUYECKOE CTPOCHHUE,
¢u3nyecKkrne 1 XUMHUYECKHE CBOMCTBA, HAXOXKIEHUE B IIPUPOJIE.

AMUHOKHUCIIOTHI Kak aM(QOTEepHbIE OpraHuYecKue coeANHeHNsI. ODU3NYECKUE U XUMHUYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha MpUMepe TTIUIHA). bruonornueckoe 3HaueHNE aMHHOKHCIIOT.
IlenTuael.

benku kak npupoaHsie noaumepsl. [lepBudnas, BTopuyuHas U TpETHYHAs CTPYKTypa OEJIKOB.
XuMHYecKue CBOMCTBA OENIKOB: THIPOJIN3, ACHATYpallusl, KAYECTBEHHbIE peaklluy Ha OenKu

IIpakTHYeckue 3aHATHA

[TpakTuueckas padora Nel2. «CBoicTBa a30TOCOEPIKAIIMX OPTAHUIECKUAX COCTHHECHUI.

duznyeckue 1 XMMHUYECKHE CBONCTBA AMUHOB (peakIMK ¢ KUCIOTaMHU U TOPEHUs) U
aMUHOKHCIIOT (Ha mpuMepe riunuHa). HabmoneHre u onrMcanue 1eMOHCTPAIIMOHHBIX OMBITOB!
JieHaTypanus OeJIKOB PU HarpeBaHHUM, IIBETHBIE PEaKIIUU OEIKOB

OK 01
OK 02
OK 04

Pa3pnen 7. BeicOKOMOJIEKY IS PHBIE COCAUHEHHUSA
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Tema 7.1. Conep:kanue y4eOHOTro MaTepuaa 4 OK 01

[Tnactmaccel. IIpakTnyeckune 3aHATHSA 4 OK 02

Kayuyku. Bonokna [Tpaktrueckas padota Nel3. «CuHTe3, aHAMHM3 U KIAacCU(UKAIUS BRICOKOMOJICKYJISIPHBIX OK 04
COCTUHEHUN)

OCHOBHBbIE IOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, IIOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb ITOJINMEPHU3ALIUH, CPEIHAS MOJIEKYIsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — [TOJIMMEPU3ALUs U MTOJIMKOHICHCALIMSL.

O3zHakoMJIeHHE ¢ 00pa3aMy MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB:
IUTaCTMACCHI (TIOJMATUIICH, MTOJIMIPOITHIICH, TIOJTMBHHUIXJIOPU]T, TOJUCTUPOI); HATYPAIBHBIA U
CHUHTETHYECKUE KayuyKH (OyTaHeHOBBIH, XJIOPOIPEHOBBIH U H30IIPEHOBBIN ); BOJIOKHA
(HaTypasnbHBbIe (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO03a),
CHHTETHYECKHUE (KAIIPOH M JIaBCaH )

[IpakTnueckas padbora Nel4. «I'eHeTnueckas CBA3b MEXKIY KJlacCaMU OPTaHUYECKUX
COCIUHEHUI.

Pemenue nienouex npeBpameHI/Iﬁ Ha 'CHETHYCCKYIO CBA3b MCKAY KiIaCCaAMU OPTaHUYCCKUX 2
COE€IMHEHHUH C COCTaBJIEHUEM Ha3BaHUI OpraHuv4CCKuX COE€IUHEHMH I10 TpHBHaﬂBHOﬁ nim
MC)K,HYHapo,HHOﬁ CHCTEMaTHYECKOI HOMCHKIJIATYypC. Pemenue PaCUYCTHBIX 3a1a4 110
YPpaBHCHHUAM peaKI_II/Iﬁ C Y4aCTUCM OPraHNYCCKUX BCIICCTB

KonrpoabHnas padora 4 | CTpyKTypa ¥ CBOWCTBAa OpPraHMYECKUX BEIIECTB (110 paszaenam 5-7) 2

IpodeccHOHATLHO OPMEHTHPOBAHHOE COlEPKAHHUE (COAEP/KAHME IPHKIATHOTO MOIY.Ist)* 30

! B pamkax gacos IIOC MoryT GBITE IPOBENEHE! HHTETPHPOBAHHBIE 3aHATHS C YUETOM COJEPKATEIbHBIX MEKIIPEAMETHEIX CBA3€EH 110 JBYM U GoJIee 00IIe00pa3oBaTeIbHEIM
JUCIUIDTHHAM:

®dusnka: MaTepus, YHEPTHs, Macca, aTOM, 3JCKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII, PAIMOAKTUBHOCTh, MOJICKYJIa, JHEPTeTHYCCKII YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUCCKUE BEIMUNHBI M SAHHUIBI X U3MEPEHHS, CKOPOCTb.

Buomorus: kierka, opranusM, Ouocdepa, IKocucTeMa, OOMEH BEIIECTB B OpraHu3Me, POTOCHHTE3, MaKpO- U MHKPOIJICMEHTHI, BATAMUHBI, OMOJIOTMICCKH aKTHBHEBIC BEIICCTBA
(6enku, yriieBoabl, )KAPHI, GEPMEHTHI).

I'eorpadusi: MUHEpaIIbl, TOPHBIE TIOPO/IbI, [IOJIE3HBIE HCKOMIAEMbIE, TOIUINBO, PECYPCHI.
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Pa3nen 8. Xumusi B ObITY U POU3BO/ACTBEHHOI 1eATEIbHOCTH YeJIOBEKA 12 OK 01
Tema 8.1. Coaeprxanue yueOHOro MaTepuasa 6 OK 02
Opranunyeckue BemecTsa| [IpaBuia 3K0JI0rMYECKH LEeJIeCO00Pa3HOTo MOBEACHUS B OBITY U TPYIOBOM JICATSIBHOCTH B OK 04
B KA3HEIEITEILHOCTH EJISIX COXPAHECHUS CBOCTO 37I0POBbS M OKPYXKAIOIICH MPUPOIHON CPEJIbl, OACHOCTh OK 07
4eJ0BEKa. BO3JICHCTBUS HA KUBBIC OPraHU3Mbl OPraHNYCCKUX BEIISCTB OTACIbHBIX KJIAaCCOB

[Tpou3BoacTBO U (YraeBoJopobl, CIUPThI, (PEHOJIBI, XJIOPOPraHUIECKHE IPOU3BOIHBIC, aJIbJICTHIBI U 1IP. ),

IPUMEHEHHUE 1oKa3areJsb MPEEIbHO JOMYCTUMON KOHIICHTPAIMH U €r0 UCIIOJIh30BaHUE.

OpPraHn4YCCKuX BCHICCTB

buoopranmueckue coequHenus. [[pumenenne u 6nonorndeckas posb yrieBoaoB. OKHcIeHne 4
B IIPOMBIIIJICHHOCTH

YIJI€BOJIOB — HCTOYHUK SHEPTUH JKUBBIX OpraHn3MoB. O01acTu NPUMEHEHNUS aMUHOKHUCIIOT.
[IpeBpamenust 6eKOB MHIK B Opranu3Me. bronornueckue Gpynknmun 6enkoB. buonornyeckue
¢GyHKIMY KUpOB. PO oprannveckoil XuMuK B peICHUH IPoOIIeM MUIIEBON 0e301MacHOCTH.

HyxknenHoBble KUCIOTHI: cOCTaB U cTpoeHue. CTpoeHue Hyki1eoTu0B. CoCcTaB HyKIE€MHOBBIX
kucnot (JJHK, PHK). Ponb HyKI€MHOBBIX KHCIOT B KU3HEACSITEILHOCTH OPTaHIU3MOB

HpaKTuqecm[e 3aHATHSA

ITpakTuyeckas padora NelS. «IIpon3BoICTBO U MPUMEHEHUE OPraHUYECKHX BEILECTB B
MPOMBILIIEHHOCTH.

[IpousBoncTBO MeTaHoa, nepepadoTka HePTH. [loNMITHIIEH KaK KpYTHOTOHHAKHBIHN MPOJTYKT 2
XUMHUYECKOT0 Mpon3BOACTBA. [Ipumenenue striena. [Ipon3BoaCTBO M IPUMEHEHHUE KaydyKa U
pe3uHbl. CHHTETUYECKUE U UCKYCCTBEHHBIE BOJIOKHA, X CTPOEHUE, cBOMCTBA. [IpakTnueckoe
MCIOJIb30BaHNE BOJIOKOH. CUHTETHYECKHUE INIEHKU: U30JISILMS JIJIsl IPOBOJIOB, MEMOPaHBI JJIst
OTIPECHEHHUSI BOJIbI, 3aIIUTHBIE TUIEHKU JUIsl aBTOMOOUIIEH, MIaCThIpU, XUPYPTUUECKUE TTOBSI3KHU.
HoBble TeXHOIOrMN JaNbHENIIET0 COBEPIIEHCTBOBAHMS OJMMEPHBIX MaTEPUAJIOB

Tema 8.2. Coaepixanue yueOHOro MaTepuasa 6 OK 01
XHUMHYECKUE Ponp xumun B o0ecrieueHu 3KOJ0THYECKON, JHEPTeTUYECKON U MUIIEBON O€30MMacHOCTH, OK 02
TEXHOJIOTHH Pa3BUTHUU MEAMIIMHBI, CO3JJaHUN HOBBIX MaTepUajoB (B 3aBUCUMOCTH OT BUAA 2

B [TIOBCETHEBHOU npodeccnoHanbHOM 1eATEIbHOCTH ), HOBBIX HCTOYHUKOB SHEPTUH (aJIbTePHATUBHBIE HCTOUHUKU
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1 IpoeCCHOHAIBHON sHepruH). [ToHsATHE 0 HAYYHBIX METO/IaX MO3HAHMSI BEIIECTB M XUMHYECKUX PEaKIIHil. OK 04
nesTeNibHOCTH uenoBeka |lIpencraBienus 00 oOUIMX HAYYHBIX IPUHLUIIAX TPOMBIIIJICHHOTO MOJIYYEHUs BaXKHEHIIINX

. OK 07
BCIICCTB (Ha IIpuMEpax MPOnU3BOACTBA aMMHAaKa, CCPHON KHUCJIOTEI, MCTaHOJ'Ia).

UYenoBeKk B MUPE BEILIECTB, MATEPHAIOB M XUMUYECKUX PEAKLUI: XUMUSI U 3J0POBbE YEIOBEKA!
npaBuiia 6€30MacHOr0 UCITIOJIb30BaHMS JICKAPCTBEHHBIX MPENapaToB, OBITOBOM XMMUHU B
[IOBCEIHEBHOM >kM3HU. bbITOBasi XuMH4eckasi r[paMOTHOCTb

IlpakTH4yeckue 3aHATUSA

[Ipaktuyeckas pabora Nel6. «[IpuMeHeHHEe XMMUYECKHUX BEIIECTB U TEXHOJIOTHIA C Y4€TOM
Oymymiei mpodecCHOHATBHON AEITETLHOCTI.

Pemenue Keﬁc-sanaq 10 TeMaM: IMUIICBbLIC ITPOAYKTBI, OCHOBBI PALITUOHAJIBHOI'O ITMTAHUA,
Ba)KHEHIIIHE CTPOUTCIIbHBIC U KOHCTPYKIIUOHHBIC MAaTCPUAJIbI, CEJIbCKOXO03SMCTBEHHOC
IIpOU3BOACTBO, KPACKH, CTCKJIO, KEpaMHKa, MATCPHAJIbI AJI 9JICKTPOHHUKH, HAHOMATCPpUAJIbI,
TCKCTUJIBHBIC BOJIOKHA, NCTOYHUKH SHCPIUHU, OPTraHNYCCKUEC U MUHCPAJIbHBIC y,I[O6peHI/I$I,
JICKApCTBCHHBIC 1 KOCMCTUYCCKUC ITPCIIApAaThI, ObITOBAs XUMH, MaT€puajibl U3 HCKYCCTBCHHBIX
N CMHTCTUYCCKUX BOJIOKOH.

3ammra: [IpencraBnenue pe3ynbTaToOB pelieHus Keic-3a1a4 B popMe MUHH-TO0KIIAa
(momyckaercs UCTOIb30BaHUE TPadUUECKUX U IPE3CHTAIMOHHBIX MAaTEPHAIIOB)

Paznen 9. UccienoBanue 1 XUMHYECKH aHAIN3 00beKTOB OMochepnl 1 TeXHOCPEpPbI

Pazgen 9.1.°2 UccaenoBanue 1 XUMHYECKHI aHAIM3 00beKTOB OHocdepbl (1151 YKPYHEHHBIX TPy 18
cnenuaabHocTeil/ npodgeccnii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (kpome
cnenuajgbHocTH 43.02.16))

Tema 9.1.1. Coaepixanue yueOHOro MaTepuasa 8 OK 01

OcHoBrl mabopaTopHoii  |JIaGopaTopHble 3aHATHSI

HpaKTI/IKI/I B T 6 6 N 9 1 1 O 6 _ 2
aGoparopHas pabora Ne9.1.1 «OCHOBBI 1a00PATOPHOIT IIPAKTUKMY.
po(eCcCHOHATBHBIX OpatopHai pabo CHO OpaTOPHOU 1P

2 O6paszoBaTenspHas OpPraHU3aLKs BRIOMpPaeT OiMH MOy b (pasaen 9.1 nmu 9.2) u3 npeanoxkeHHsIX B cootBeTcTrd ¢ PIOC peanusyemoit npodeccun/crnenuansaoctu CITO.




MUHUCTEPCTBO OBPA30OBAHUA POCTOBCKOM OBJIACTHU
T'ocysapcTBeHHOE GHO1KeTHOE NpodeccoHa/IbHOE 06pa3oBaTe/ibHOe yupexkaeHue PoCTOBCKO# 06/1acTH «JJOHCKOM TEXHUKYM
KyJIMHapHOT'0 UCKYCCTBa U GU3Heca»

1abopaTopusx JIaGoparopHas ocy/a U XuMU4YecKre peakTuBbl. OCHOBHBIE JIA0OPAaTOPHBIC OIIEPAIIUH.
JlabopaTopHoe obopynoBanue. TexHuka 6€301aCHOCTH U MpaBuiia paboThI (ITOBEACHUS) B
nabopaTopuu

HpaRTn'{ecmle 3aHATHUSA

[IpakTrueckas padorta Nel7.1.1 «DkcriepuMeHTaIbHAS XUMUS: pACUCThl, aHAIN3 JaHHBIX U
MPEJICTABICHUE PE3YJIbTATOBY.

BoinosiHeHNE TUITOBBIX PACYETOB IO TEMATUKE SKCIIEPUMEHTA (BBIXOJ IPOAYKTA PEAKIINH, 6
Macca HaBeCKd, 00beM pacTBopuresisi). O0padoTKa JaHHBIX, aHATU3 U OIICHKA UX
AOCTOBCPHOCTHU (BI)ILII/ICJIGHI/IC CPCAHEIO 3HAUCHUA OKCIICPUMCHTAJIBHBIX JaHHBIX,
norpemmHocTH). IlpeacraBnenre pe3yabTaToB SKCIIEPUMEHTA B pa3indHoil Gpopme (Tabaula,
rpaduK, OTYET, 10KJIa/1, IPE3CHTALINSA)

Tema 9.1.2. Coaep:xxanue yueOHOro MaTepuaJia 6 OK 01
XHWMHWYECKUH aHAIN3 Knaccudukanus npo6 BoJsl 10 BUAY U Ha3HAYEHHUIO, UICXO/SI U3 €€ XMMHUYECKOT0 COCTaBa. OK 02
po0 BOJIBI .

OprasosienTHuecKue cBOICTBa (3amax, Npo3payHOCTh, IIBETHOCTh, MYTHOCTb) BO/JIBL. OK 07

Kucnotraocts u mCI0YHOCTh BOJBI. pH CpeAbl U METOABI €€ OIIPECACIICHU. KecTkocTh BOJbI 1
MCTOJbI €€ OIIPCACIICHU . CYIJ_[HOCTB MCTOHa TUTPOBAHUA.

Bunel sxecTkocTH BOABI (BpeMEHHAas U ocTosiHHAsS ). JKeCcTKOCTh BOJIbI KaK MPUYMHA BbINAICHUS 2
0CaJIKOB WJIM 00Pa30BaHUs COJICOTIONKEHNH, UMEIOIIUX MECTO B OBITY M Ha IIPOU3BO/ICTBE.

CocraB COHCﬁ, BBI3BIBAIOIIUX JKECTKOCTh BOJBI. XUMHUUECKHUE MpONECCChl, YCTPAHAIOIIINC
KECTKOCTH BOJBI. ypaBHCHI/I}I XHUMHUYCCKUX pCaKHHﬁ, WTIOCTPUPYIOMIUX ITPOLCCCHI,
MPpOUCXOAAIIHC ITPU YCTPAHCHUHN KCCTKOCTHU. YCTpaHCHI/IC BpeMCHHOﬁ ’K€CTKOCTU OBITOBBIMU U
XUMHYECKUMH criocobamu. CriocoObl YCTPAHCHUSA MMOCTOSTHHOM KE€CTKOCTH

IIpakTuyeckue 3aHATHSA

[TpakTuyeckas padora Nel7.1.2 «KoHueHTpalus pacTBOPOB».

CriocoObI BhIpayKeHUS! KOHIIEHTPAIIUU pacTBOPOB: MaccoBasi J0J1s1 paCTBOPEHHOI'O BEIIECTBA,




T'ocysapcTBeHHOE GHO1KeTHOE NpodeccoHa/IbHOE 06pa3oBaTe/ibHOe yupexkaeHue PoCTOBCKO# 06/1acTH «JJOHCKOM TEXHUKYM

MHUHHMCTEPCTBO OBPA30BAHHUA POCTOBCKOM OBJIACTHU

KyJIMHapHOT'0 UCKYCCTBa U GU3Heca»

MOJIIpHAs ¥ MOJIsUIbHAs KOHIIEHTpaluu. Tutp pactBopa. Pemenue npakTuko-
OpPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUN Ha pacueT KOHICHTPALUI 3arpsA3HSIONINX BEIIECTB
U UX CpaBHEHHE C IPeeIbHO AomycTUMbIMH KoHLeHTpauusmu ([T1K)

JlabopaTopHble 3aHATHSA

JlaGopaTtopHnas padota Ne9.1.2 «VccnenoBaHue XMMHUYECKOTO COCTaBa MpooO BOJIBI».
JlaboparopHast paboTa Ha BEIOOD:

1. JTaGopaTtopHas pa6ota Ne9.1.2.1 «OuucTka BojbI OT 3arpsa3HeHHi». Vcrnonp30BaHNEe METOI0B
GbuIbTpOBaHUS U aCOPOLIMHU JUIS OTACTICHHS 3arps3HEHUI B UcciieyeMoil mpobe Boabl. Beibop
METO/Ia OYUCTKHU B 3aBUCUMOCTH OT BHa 3arpsi3HeHuss. CpaBHeHHE 3 (HEKTUBHOCTH Pa3TUYHbBIX
METOJIOB OYMCTKH BOJIbI B PA3HBIX YCIOBHX (B J1a0OpaTOpUH, B IOMAIIIHUX U MOJIEBBIX
YCIOBUSX).

2. JlaboparopHas padora Ne9.1.2.2 «Onpenenenue pH Boab! u ee kuciaotHocTry. OnpeaeneHue
pH cpenbl ¢ TOMOIIBI0 YHUBEPCATBHOTO HHAMKATOpA. MICI0JIb30BaHUE TUTPOBAHUS TSI
onpeeneHus: KucIoTHocTH. OnpeneneHune o0IIeil KUCIOTHOCTH BOIbI, pacueT CBOOOIHOM
kucioTHocTH. OnpeneneHue oomiei u cBOO0HOM meaouHocTH. COCTaBIeHUE YpaBHEHUM
peaKIuii, MPOTEKAIOIINX IPH OTPECIICHUN KUCIOTHOCTH/ MISIIOYHOCTH ITPOO BOJIBI.
YcTaHoBIIEHUE CITOCOOOB MCIIOIB30BAHUS HCCIIETOBAHHBIX TIPOO BOJBI B KHU3HEACSITSILHOCTH
YeJIOBeKa, Ha OCHOBE MOJIYYCHHBIX JAHHBIX O COCTaBE.

3. JJaboparopHas padota Ne9.1.2.3 «OmnpeneneHue >k€CTKOCTH BOABI U CIOCOOBI ee
YCTpaHEHUSI.

Crioco0ObI ycTpaHEeHHsI BCEX BHOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJICH JKECTKOCTH.
Pemenue skcnepuMeHTaIbHOM 3a/1a4M HA BBISIBIICHHE BPEMEHHOM M MOCTOSIHHOM KECTKOCTH
BOJibl. OIIEHKA BEPOATHOCTH YCTPAHEHUS BCEX BUOB KECTKOCTH B JIOMAIIIHUX YCIOBHUSIX

Tema 9.1.3.

XUMUYECKUN KOHTPOJIb
Ka4yecTBa MPOAYKTOB

Conep:xanue yueOHOro MaTepuaJia

KadecTBeHHBII XUMHUUECKHIT COCTAaB MPOAYKTOB MUTaHus. BemecTsa, danscudumnmpyronme
MPOAYKTHI TUTAHUS, U BEIIECTBA, 3arPSI3HSIONINE MPOAYKTHI uTanus. OnpenencHue
3arpsA3HAIOIIMX XUMUYECKUX BEIIECTB B IPOAYKTaX MUTAHUS, OTIPEECIICHUE BEIIECTB, HE

OK 01
OK 02

30



T'ocysapcTBeHHOE GHO1KeTHOE NpodeccoHa/IbHOE 06pa3oBaTe/ibHOe yupexkaeHue PoCTOBCKO# 06/1acTH «JJOHCKOM TEXHUKYM

MHUHHMCTEPCTBO OBPA30BAHHUA POCTOBCKOM OBJIACTHU

KyJIMHapHOT'0 UCKYCCTBa U GU3Heca»

INUTaHUA

3a4BJICHHBIX B COCTAaBEC IIPOAYKTOB IIUTaHUA.

HpaRTn'{ecmle 3aHATHUSA

[TpakTrueckas padota Nel7.1.3 «Opranndeckre 1 HEOPraHWYECKHUE BEIIECTBA, BXOSIINE B
COCTaB MPOJYKTOB IMATAHHSI.

Omnpenenenue cocTaBa 01t Ha COAEPKAHNE MAKPO U MUKPOAJIEMEHTOB. V3yueHue
MIPEUIOKEHHBIX MPETo1aBaTelieM OJf01 Ha MPeIMET XUMHUYECKOTO COCTaBa, ONPEICICHNE
J0JIeH OT CYTOYHON HOPMBI MaKpO U MUKPO3JIEMEHTOB B yKa3aHHOM OJIIOIe.

Pemenue MMPAaKTUKO-OPUCHTUPOBAHHLIX 3a1a4 I10 KYJIPIHapHOI;'I TEMATHUKEC PA3JIMIHBIX TUIIOB

JlabGopaTopHble 3aHATHUS

JlaboparopHast pabota Ne9.1.3 «MccnenoBanne XUMHUYECKOTO COCTaBa MPOJTYKTOB ITUTAHUS.
JlaGopaTopHas paboTa Ha BEIOOP:

1. JIaboparopHnas padota Ne9.1.3.1 «OOHapykeHue HUTPATOB B MPOJIYKTaX MUTAHUS.
HccnenoBanne MaTepraioB MOJIYKOJIMYECTBEHHBIM METOOM OIPEIeIICHIS] HUTPATOB C
HUCIIOJIBb30BaHUEM )II/I(i)CHI/IJ'IaMI/IHa (KOpHeHJ'IOI[BI OBOIlIGfI, JIMCTBhA 1 KOUYCPBIKKA KaITyCThI,
10,161 GPYKTOB). AHAIU3 YPOBHS 3arpsI3HEHHS] HUTPATaMU 110 MHTEHCUBHOCTHU OKpaIllMBaHUS
IIPOIYKTOB PEAKIIUU.

2. JlaboparopHas padota Ne9.1.3.2 «MccnenoBanue MpoyKTOB MUTAaHUS HAa HAJIH4YKe
yriaeBofoBy. MccneqoBanue MOJIOYHBIX TPOYKTOB HA HAIMUKE KpaxMmadna. MccrnenoBanue
MPOJIYKTOB HA HAJTMYHE TITFOKO3BI

OK 07

Tema 9.1.4.

XUMHYECKUN aHAIIN3
po0 MOYBHI

Conep:kaHue y4eGHOr0 MaTepHuasa

KHaCCI/I(I)I/IKaI_II/ISI IIOYB IO BUAY U HA3HAYCHHIO, UCXOOA U3 XUMUYCCKOI'O COCTAaBaA.
I/I,ZLCHTI/I(I)I/IKE[I_[I/I}I Hp06LI IMOYBEI 110 €€ XUMHUYCCKOMY COCTAaBYy, OIMMCAHUC BO3MOJKHOCTEH ee
MIPUMCHCHUS. TpC6OBaHI/IH K Ka49€CTBY MOYBLI pa3JIMIYHOTIO HA3HAUCHUS. Onucanue
0COOEHHOCTEH HCIIOJIb30BAaHUS IIOYB B 3aBUCHMOCTH OT THIIOB, CITIOCOOBI YIIYUIICHUA KauCeCTBA
II04YB B 3aBUCHUMOCTHU OT HAa3HAYCHU .

OK 01
OK 02
OK 07
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T'ocysapcTBeHHOE GHO1KeTHOE NpodeccoHa/IbHOE 06pa3oBaTe/ibHOe yupexkaeHue PoCTOBCKO# 06/1acTH «JJOHCKOM TEXHUKYM

MHUHHMCTEPCTBO OBPA30BAHHUA POCTOBCKOM OBJIACTHU

KyJIMHapHOT'0 UCKYCCTBa U GU3Heca»

OO0J1acTH KCIOIL30BAHUSA OpTraHU4Y€CKUX y,[[06peHI/II71 B 3aBHCUMOCTHU OT KAYCCTBCHHOI'O
coctaBa. Omcanue OpTraHU4YCCKUX y,I[O6p€HI/II71 " UX IPUMCHCHHE B 3aBUCHUMOCTH OT COCTaBa
ITOYBBI U €€ PASHOBUIHOCTH

HpaRTn'{ecmle 3aHATHUSA

[TpakTrueckas padorta Nel7.1.4. «CocraB, Ha3HAYCHUE U IPUMECHECHUE MUHEPATbHBIX
yIoOpeHuii».

O6actu HazHayeHUs (MPUMEHEHUS) TTOUBBI, UCXOS U3 KAYECTBEHHOTO M KOJIMUYECTBEHHOTO
cocTaBa. AHaJIM3 HOPMATUBHOM IOKyMEHTaluu. Pojib HEOPraHMYECKUX BEIIECTB B KAUECTBE
MUHEPAIbHBIX YIOOpEeHHH, ynyuuTene mouBbl. CocTaB MUHEPAIbHBIX YIOOPEHUN U UX
MIPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBKI U €€ PA3HOBUIHOCTU. B3auMoCBsI3b cocTaBa
yIOOpEHUH U MX BIIVSHUSI HA BETCTATUBHBIC CBOWCTBA U TUIOJOHOIICHNE PACTCHUI

JlaGopaTopHble 3aHATUSA

JlabopaTtopHas padota Ne9.1.4 «MccnegoBanne XMMHUYECKOTO COCTaBa MpOO MOYBBI».
JIaGoparopHas paboTa Ha BBIOOD:

1. JTabopatophnast pabota Ne9.1.4.1 «O6HapykeHHE HEOPTraHUIECKUX TIPUMECEH B poOax».
[TpuroroBneHue MpoOBI MOYBHI IS HCCIIEAOBAHUS KHCIOTHOCTH/IIEIOYHOCTH, HEOPTaHHUECKUX
3arpsizHeHuil. OOHapyXeHHEe XJIOpUI- U cylib(aT-noHOB B Mpode nouBkl. CocTaBiieHne
ypaBHEHH peakiuii oOHapyxeHus. CpaBHEHHE MOTYyYSHHBIX TIOKa3aTeleld C HOpMaTHBHBIMHU
(cipaBOYHBIMU) 3HAYEHUSIMH.

2. JlaboparopHnas pabota Ne9.1.4.2 «Onpenenenve pH BOAHON BBITSKKHY TIOYBBI, €€
KHCIIOTHOCTH U HIENIOYHOCTHY. VccnenoBanre BOJHBIX BBITSKEK 00Pa3I[0B TOTOBBIX
MOYBEHHBIX cMece (11 pa3HbIX TUIOB pacTteHuil). Onpenenenue pH noussl ¢
MCIOJIb30BaHNEM UHAUKATOPOB. OIleHKa TUIOB MOYB B MPEICTAaBICHHBIX 00pa3iax
(cunmpHOKUCHTAA, KUCTas, cTaboKucas, HeWTpalibHasl, IeJI0YHas)

Tema 9.1.5.

Conep:xxanue yueOHOro MaTepuaJia

10

OK 01
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MUHUCTEPCTBO OBPA30OBAHUA POCTOBCKOM OBJIACTHU
T'ocysapcTBeHHOE GHO1KeTHOE NpodeccoHa/IbHOE 06pa3oBaTe/ibHOe yupexkaeHue PoCTOBCKO# 06/1acTH «JJOHCKOM TEXHUKYM
KyJIMHapHOT'0 UCKYCCTBa U GU3Heca»

HccnenoBanue 00bEKTOB | YUeOHO-UCCIICIOBATEIBCKHII MPOEKT B 00JIACTH HCCie0BaHus 00beKTOB Onochepnr. O630p OK 02
ouochepsl TeM y4yeOHO-UCCIIe0BATEIbCKUX MPOEKTOB. AJITOPUTM BHIIOJTHEHUS poekTa. OnpeneneHue
poOsieMbl cce0BaHus. MeTobl moucka, aHanu3a 1 00padoTku HH(OPMALIUU O IPOEKTE B
Ppa3INYHbIX HCTOYHHUKAX OK 07

2 OK 04

HpaRTn'{ecmle 3aHATHUSA

[IpakTuueckas pabora Nel7.1.5. «MccnenoBanue 00beKTOB OMOC(EPHI ¢ yueTOM
npodeccnoHanbHOM HAIIPABICHHOCTH

ObocHOBaHME aKTyaTbHOCTH BEIOpaHHOM TeMbl. BrisiBieHne mpoOieMsl ucciepoBanus. Beioop
00BEKTOB U METOOB HccienoBanus. [loctanoBka neneit u 3axad uccnenoBanus. OnpenenacHue
IpoayKTa uccienopanus. OnpenesieHue 9TanoB U COCTaBICHUE IIaHA UCCIIEOBAHUS.

3amura npoekra: [IpencraBieHue pe3yabTaTOB BHIIIOJIHEHUS y4eOHO-UCCIIEI0BATEIBCKUX
MIPOEKTOB (BBICTYILICHUE C MIPE3ECHTAIINEH )

JlaGopaTopHble 3aHATHUS

JlaboparopHas pabota Ne9.1.5 «MccaenoBanue npeyioKeHHOro 00beKTa Ha KUCIOTHOCTS,
IEIOYHOCTh, XUMHUYECKHI COCTaB (3arpsi3HUTENN, MAKPO- M MUKPOIJIEMEHTHI)». 4

O6paboTka pe3ynbTaToB HccienoBanus. OleHKa KaueCTBa UCCIEAYeMOro 00BhEKTa, UCXOIS U3
PE3yJIbTaTOB XUMHUYECKOTO aHATN3a

KOHCYJIBTAIIUA k 3k3aMeny 12

[IpomexyTouHast aTTecTALMA MO JUCHHUILINHE (IK3aMEH) 6

Bcero 144




MHWHHUCTEPCTBO OBPA30BAHHUA POCTOBCKOM OBJIACTH
F'ocyaapcTBeHHOeE 610 KeTHOe Npo¢decCHOHATbHOE 00pa30oBaTe/JIbHOE yYpeKaeHue
PocToBCcKOM 06/1acTH «/IOHCKOM TEXHUKYM KYyJIMHAPHOT0 UCKYCCTBA 1 GU3Heca»

3. YCJI0OBUA PEAJINBALINU ITPOTI'PAMMBI
OBIIEOEPA3OBATEJABHOM JUCIHUILIUHBI

3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUAJIBLHO-TEXHUYECKOMY

o0ecrne4eHnIo

Jyist peanu3anuu mporpaMMbl TACIATITMHBI TOJDKHBI OBITH TIPETYCMOTPEHBI
CIEAYIOIIUE CIIeMaIbHBIC ITOMEIICHUS: YICOHBIM KAOMHET XUMUM U/WITH Y4eOHOMH

XUMHUYECKOH J1abopaToOpUH.

OddexkTuBHOCTH NMpernoaaBaHus 0011e00pa30BaTeIbHON JUCITUTUTHHBI « X UMUSD)
3aBHCHUT OT HAJIMYHUS COOTBETCTBYIOIIETO MAaTEPUATEHO-TEXHUYECKOTO OCHAIICHHS. JTO
00BsICHSAETCS 0OCOOEHHOCTSMU JTUCIUIUINHBL, B IEPBYIO OYepelb, €€ HIKCIIEPUMEHTAIbHBIM
XapaKTepoM, IMIUPOKUM CTIIEKTPOM MPUMEHEHUS U MPAKTUYECKON 3HAYUMOCTBIO.
PexoMeHn1yeMoe MaTepralibHO-TEXHUUECKOE 00ecTieueHre KaOUHEeTa XUMUU U
XMMHUYECKOH JIaDOpaTOPUH BKJIIOYAET: CIIEHUATN3UPOBAHHYIO MEOEb U CUCTEMBI
XpaHEHUs, TEXHUIECKHUE U IEKTPOHHBIE CPEJICTBA O0YUEHUS, IEMOHCTPAIIMOHHBIE
y4eOHO-HaTJIsHbIE TOCOOUS, IEMOHCTPAIMOHHOE 000pYI0BaHNE U TIPUOOPHI,
71a00paTOPHO-TEXHOJIOTMUYECKOE 000PYI0BAHKE, TA0OOPATOPHYIO XUMUYECKYIO MTOCYY,
Moieu (00BEMHBIE U TIIIOCKKE), HATYpaibHble OOBEKTHI (KOJUIEKITUU, XUMUYECKUE

peakTUBBI), 000PyJ0BaHUE JTAOOPAHTCKOM.

Cl'[elllfla.]'[l/l:il/lpOBaHHaﬂ Me0eIb U CHCTEMBI XpaHEHUsA

1 | Cton maGopaTOpHBI JEMOHCTPALIMOHHBIN (C 3aIIUTHBIM, XHMOCTOMKUM M TEPMOCTOUKUM
MOKPBITHEM, PAKOBHUHOM, TTOABOJIKOM U OTBEJEHUEM BOJbI, CAHTEXHUKOM,
ANEKTPUUYECKUMHU PO3ETKAMU, aBTOMAaTaMH aBapUMHOTO OTKIIFOUEHHSI TOKA)

2 | Croit 1a00paTOPHBIN IEMOHCTPAIIMOHHBIA ¢ HAJCTPOUKOH (C 3aIIUTHBIM, XHMOCTOWKUM H
TEPMOCTOUKUM TTOKPBITHEM )

3 | Cton yueHUUeCKu# 1aOOpaTOPHBIN, PETYIUPYEMBIi 110 BHICOTE (C 3aIIUTHBIM,
XUMOCTOHKUM M TEPMOCTOMKHM MOKPHITHEM, PAKOBUHOM, OOPTUKOM IO HAPYKHOMY
Kparo, MOJIBOJIKON M OTBEJICHHEM BO/JIbI, M CAHTEXHHKOM)/CTON YUCHUYCCKHUH,
PEryJIHpPYEeMBIii 10 BBICOTE (IPUOOPETAETCS TOIBKO NP HAJTMYHH CHEIHATBHOTO
71a060pPaTOPHOTO OCTPOBHOTO CTONA) (10 KOIUUECmB)Y 00yYaouwuxcs)

4 | Ctyn yYeHHUECKHH (N0 Konuuecmasy ooy4arouuxcs)




MHWHHUCTEPCTBO OBPA30BAHHUA POCTOBCKOM OBJIACTH
F'ocyaapcTBeHHOeE 610 KeTHOe Npo¢decCHOHATbHOE 00pa30oBaTe/JIbHOE yYpeKaeHue
PocToBCcKOM 06/1acTH «/IOHCKOM TEXHUKYM KYyJIMHAPHOT0 UCKYCCTBA 1 GU3Heca»

5 | OrHerymmuTenb

6 | Hocka knaccHasi/PenbcoBasi cuctema ¢ KJIaCCHOW U MHTEPAKTUBHOM JTIOCKOM
(mporpammHOE 0OecrieueHne, MPOeKTOpP, KPEIIEHUS! B KOMIUIEKTE )/ MHTEPAKTUBHOM
MaHENbIO (MPOrpaMMHOE 00ECTICUeHUE B KOMILIICKTE)

7 | Crox ¢ sruKkaMu 711 XpaHEeHUsI/TyMOO# (pabouee mecmo npenodasamens)

8 | Kpecino oducnoe (pabouee mecmo npenooasamens)

9 | Jocka mpobxoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cuctema (yCTpOUCTBO) JJIsI 3aTEMHEHHUS OKOH

11 | Ika¢ BBITSKHOM MaHOPAMHBII

12 | Hlkad nnst xpaHeHus y4eOHBIX TOCOOUI

13 | Anreuka yHEBepcaiabHas IS OKa3aHUS MEPBOM MEITUITUHCKOMN ITOMOIIN

TexHu4yeckune cpeacTna

1 | MHorodyHKIIHOHAIEHOE YCTPONCTBO/TIPUHTED

2 | aTepakTUBHBIN MPOrpaMMHO-aNapaTHIM KOMILJIEKC MOOMIIbHBIN WM CTallMOHAPHBIN
(mporpamMmHOe o0ecrieueHre, MpoeKTop, KperieHne B koMmiuiekTe)/PenbcoBas cuctema ¢
KJIACCHOW M MHTEPAKTUBHOM JIOCKOM (ITporpaMMHoOe obecriedeHue, MpoeKTop, KpeIrieHue
B KOMIUIEKTE )/ MHTEPaKTUBHOM MaHeNbI0 (MPOrpaMMHOE 00ecrieueHre B KOMILIEKTE)

3 | IlepcoHasbHBIN KOMITBIOTED € TIepUdepreiil/HOyTOYK (JIMIIEH3NOHHOE TIPOTPAMMHOE
oOecrnieueHre, 00pa3oBaTeIbHbIM KOHTEHT U CUCTEMA 3alllUThl OT BPEJOHOCHON
uH(popMalnu, NporpaMmHoe o0ecrieuenre A HuppoBoi 1adbopaTopu, ¢
BO3MOKHOCTBIO OHJIAITH-0IIpOCa)

DJIEKTPOHHBIE CPeACTBA 00y4eHus!

1 | DOnexrtponHsle cpeacTBa o0yuenus/MurepaktuBHble TocoOus/OHNaliH-KypChI (10
pazoenam paboueil npocpamMmbl)

JleMOHCTpalMOHHBIEC Y4eOHO-HATJISIAHbIE TOCOOH S

1 | CnoBapu, ClIpaBOYHUKH, SHIUKIONCTHS (10 XUMUYECKUM HAYKAM)

2 | KoMIUIEKT MOPTPETOB BEMUKUX XUMHUKOB

3 | [locoOus HATIIATHON SKCIIO3UIIH

4 | Ilepuoauyeckas cucreMa xummuueckux snemeHToB .M. Menneneena

Crnennanu3npoBaHHasi Medesib U CUCTEMbI XPaHeHHUs /15l XMMHYecKol J1jabopaTopuu

1 | JIaGopaTOpHBIil OCTPOBHOM CTOJ (IBYXCTOPOHHHUH, C 3aLIUTHBIM, XMMOCTOMKUM U
TEPMOCTOMKUM TMOKPBITUEM, HAJICTOJILEM, C IMOJACBETKOM U JIEKTPUIECKUMH PO3ETKAMH,
MOJABOJIKOM U OTBEJIEHUEM BOJIbl, U CAHTEXHUKOM)

2 | Ctyn mabopaTopHBIi, peryIupyeMbIii IO BBICOTE
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3 | Cros naGopaTOpHBIN JEMOHCTPAIIMOHHBIN (C 3aIUTHBIM, XUMOCTOMKHM M TEPMOCTOMKHUM
MOKPBITUEM, PAKOBUHOM, TIOJIBOJAKON U OTBEJIEHUEM BO/JIbI, CAHTEXHUKOMH,
ANEKTPUYECKUMHU PO3ETKAMU, aBTOMAaTaMU aBapUITHOTO OTKJIFOUEHHUS TOKA)

4 | Cron nabopaTopHbIN JEMOHCTPALIMOHHBIN C HAICTPONKOH (C 3alIMTHBIM, XUMOCTOMKUM U
TEPMOCTOUKHUM IMOKPBHITHEM )

5 | Crou ¢ smuKkamMu JJis XpaHSHH/TyMOon

6 | Kpecno opucnoe

7 | Oruerymuresnb

JleMOHCTPAaLMOHHOE 000PYI0BaHMeE U NMPUOOPHI I KaOMHeTa U JJabopaTopun

1 | Becwl anexktponnsie ¢ USB-nepexoiHuKoM

2 | CToauK MOaBEMHBIN

3 | UenTpudyra nemoHCcTpaimoHHast

4 | IlTaTuB 1EMOHCTPAITMOHHBIN

S5 | Annapar A IpOBEISHUS] XUMUYECKUX peaKuil

6 | Anmapar Kunmna

7 | OBOuomeTp

8 | 'openka yHuBepcaabHas

9 | IIpubop Ans WILTFOCTPALIMHU 3aBUCHMOCTH CKOPOCTH XUMHUECKUX PEAKINN OT YCIOBHMA
OKPYKarOIlEe Cpebl

10 | HaGop muis seKkTpoin3a J1eMOHCTPAIIHOHHBIH

11 | IlpuGop Asst ONBITOB 110 XUMHUU C DIEKTPHUUECKUM TOKOM (71a00paTOPHBIiL)

12 | IlpuGop Anst OKUCIIEHUS CIUPTA HA/l MEIHBIM KaTaanu3aTOPOM

13 | IIpuGop asist OTydeHUS TaTOUI0ATKAHOB JIEMOHCTPAITMOHHBIN

14 | IIpuGop 715t MOJTyYEHHs PACTBOPUMBIX BEILIECTB B TBEPJIOM BHUJIE

15 | YcraHoBka a5 QUIBTPOBAHUS O] BAKYYMOM

16 | [Ipubop mist onpeaeneHnst cocTaBa BO3Iyxa

17 | I'a3oananuzaTop KUCI0pOJa U TOKCUYHBIX T'a30B ¢ HU(POBOM MHAMKALMEH ToKa3zaTenei

18 | [Ipubop A7t HILUTIOCTPALIUH 3aKOHA COXPAHEHHUST MacChl BEIIECTB

19 | YcraHoBKa a71s IEPErOHKH BELIECTB

20 | bapomeTp-anepou;y

21 | HaGop s n3ydeHust BOAOPOAHOM SHEPreTUKU
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22

pH-MmeTpsI (Qononnumenvroe sapuamusroe ob6opyoosanue)

JlaGopaTopHO-TeXHOJI0TrHYecKoe 000py/A0BaHMe I/l KAaOUHeTa U JIadopaTopun

[Tpubop 11 momydeHus rajJou0aNIKAHOB U CI0XKHBIX A3QHUPOB J1a00paTOPHBIHA

Konbonarpesarens

DIIEKTPOIUIUTKA

bans koMOuHMpoOBaHHAas TabopaTopHas

Bechr AJI ChIITYYUX MaTCpraoB

[Tpubop /i nonydeHus razon

CnupTroBka JiabopaTopHas

MarnuTHas Melanka

©O©| o N o O b W DN

Muxkpockorn uppoBoii ¢ pyKOBOJCTBOM MOJIB30BATENS U TOCOOMEM IS yUAIIUXCS

[EEN
o

HaGop /1t 4MCTKU ONITUKHU

[N
[EEY

Habop nocyns! a1 peakTHBOB

[EEN
N

H8.60p MOCyAbl U HpHHaﬂHe)KHOCTCﬁ JJIA pa6OTBI C MaJIbIMH KOJINYCCTBaMHU BCUICCTB

[EEN
w

Habop npunauiexxHocTell 4711 MOHTa)Ka MPOCTEUIINX TPUOOPOB MO XUMUU

[EEN
SN

Habop nocynbl v npuHaAIeKHOCTEN U3 nponuieHa (MUKpo1abopaTopusi)

JlabopaTopHasi xuMHYecKas MOcyAa A1 Ka0uHeTa U J1adopaTopuu

KommuiekT kos6 1eMOHCTpallMOHHBIX

Ha6op npobok pe3nHOBBIX

ITepexon CTEKIISTHHBIN

[Tpobupxka Bropua

[TpoGupka IByXKOJIEHHAs!

COC,Z[I/IHI/ITCJ'IL CTEKJISTHHBIN

3aKUM BUHTOBOU

3axxuM Mopa

©O©| o N o O b W DN

[Imadr CUIUKOHOBBIHN

[EEN
o

KoMImIekT cTeknsasHHOM IMOCyAbl Ha mnmbax ,Z[eMOHCTpaI_II/IOHHHﬁ

[EEY
[EEN

Jo3upyroriee yCTpolcTBO (MEXaHUYECKOE)

[EEN
N

KommnekT u3nenuii u3 kepamuku, Gpapdopa u pasHca

[EEN
w

Kommekt nosxex papdopoBbix
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14

Kowmmrext MCPHBIX K0JI0 Majoro oobemMa

15

KomrmuiekT MepHBIX K0JI0

16

Kommnekt MCPHBIX HUJINHAPOB IJIACTUKOBBIX

17

Kommrext MCPHBIX HUJIMHAPOB CTCKIIHHBIX

18

Kommext BOPOHOK CTCKJIAHHBIX

19

KommiekT nuneTox

20

KoMmIjiekT cTakaHOB IJIaCTUKOBBIX/CTEKIIIHHBIX

21

KoMIiekT cTakaHOB XMMHYECKHX MCPHBIX

22

KommiekT cTakaHIMKOB JJIs B3BCILIMBAaHUA

23

Kowmmrext CTYHIOK C IICCTUKaMU

24

Ha6op mmareneit

25

Habop nuHiieToB

26

Habop uvamex Iletpu

27

TpyOxka cTeksiHHas

28

DKCUKaTOp

29

Yama kpucTaiin3aliMoOHHas

30

Iumisl TUTEebHBIE

31

broperka

32

[Tpobupxka

33

banka moa pC€aKTUBBI ITOJIUITHUIICHOBAA

34

banka non PCAKTUBLI CTCKIISIHHAA U3 TCMHOI'O CTCKJIA C HpHTepTOﬁ HpO6KOI7I

35

Habop CkIsIHOK 7151 paCTBOPOB PEAKTUBOB

36

[Tanouka cTeKIssHHAS

37

[lIratuB ass mpoOUpox

38

Komrrext CpCaAcCTB I HHI[HBHZ[yaHBHOﬁ 3allIUThI

39

KomrutekT TepMomMeTpoB

40

CYH_II/IJ'ILHaﬂ MaHeJIb AJId MMOCYAbI

41

OunpTpoBasbHas OyMara/QuIbTpel OYMaKHBIC (OONOIHUMENbHOE 8APUAMUBHOE
obopyodosanue)

Mopenu (00beMHBIE M TIJIOCKHE), HATYPAJIbHbIE 00beKThI (KOJIEKIIHH, XUMHAYEeCKHe
PeaKTHBBI) AJ1s Ka0uHeTa U J1adopaTopuu
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Kowmmrext Moneneﬁ KpUCTAINIMYCCKUX PCUICTOK

Mopenb MOJIeKyJIbI OenKa

Habop nns moaenupoBaHusi CTPOESHUSI HEOPIraHUYECKUX BEILIECTB

Ha6op AJI1 MOACTIMPOBAHUA CTPOCHU A OPIraHNYCCKUX BEIICCTB

Habop nns mogenupoBaHusi CTPOEHUS aTOMOB U MOJIEKYJT

Ha6op JJI1 MOACTIUPOBAHUA SJICKTPOHHOI'O CTPOCHM A aTOMOB

KomMimiekT kojuieknui

| N o o b~ W N

KoMImiekT XuMHYSCKHX PCAKTHBOB

Oo6opynoBaHue Ja0OPAHTCKOI KAOUHETa XMMUH

Crou ¢ SmuKamMu A7 XpaHeHUsl/ TYMOOH

Kpecino opucnoe

Cron nabopaTopHbIil MOEUHBII

CYIHI/IJII)HEUI MaHeJIb AJ1d IMOCYy bl

[xad mist XxpaHeHUs yaeOHbBIX TOCOOMIA

[xad mist XxpaHEeHNT XUMUYECKUX PEAKTHBOB

[xad mist xpaneHnus 1a60paTOPHOI MOCYABI/TIPUOOPOB

Ikad BEITSKHON

©| oo N o o B W N

JlaGopanTckuit cTom

[EEN
o

Cryn nabopaTopHbIH, peryIupyeMblii 10 BHICOTE

[EEY
[EE

DNeKTPUYECKUI aKBaJUCTUILIATOP

[EEN
N

HIkad cymmabHbIN

[N
w

Pe3uHoBBIE IEepyaTKH

[EEN
SN

KommiekT epiueit 17151 MbIThbs 1a00paTOpHOM MOCY 1B

3.2. HapopmanuoHHoe obecnedeHne peau3auu NporpaMmmbl

JIjist peanu3anuy IporpaMmbl TUCIUTLTAHEI OMOIHOTeUHbIN (HOH 00pa3oBaTEeIbLHOM
OpraHU3alMH JOJDKEH MMETh IEUaTHBIC W/HIIA JJICKTPOHHBIC YUYCOHUKH U pa3pabOTaHHbBIC

B KOMIUJIEKTE C HUMH y4eOHbIe MocoOus (Ipy HATMYKH), JOMYIICHHBIC K UCIOJIb30BAaHUIO
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Opyu  pealn3alid  00pa3oBaTENbHBIX  HPOrpamMM  CpPeAHEro  MpogeCCHOHAIBHOIO

00pa30BaHus, pealu3yeMbIX Ha 6a3¢ OCHOBHOTO OOIIEro 00pa3oBaHus .

HpI/I pcain3anuu IIporpamMmbl JAUCHUITIINHBI BO3MOXHO HUCIIOJIB30BaHHUC
QJICKTPOHHBIX 06p330BaTeJ'II>HI)IX pPeCypCoOB, MOOMYIMICHHBIX K HMCIIOJIIB30BAHHUIO IIPHU

peanusanuu 00pa3oBaTENbHBIX IIPOrPAMM CPEIHETO 00LIEro 06pa3oBaHus®,

3 TIpukas MunuctepcTsa npocseienus Poccuiickoit ®eneparmu ot 5 Hos6ps 2024 1. N 769 «O6 yTeepxaeHun
(enepasbHOTO NepeyHs yueOHNKOB, JOMYIIEHHBIX K UCIIOJIb30BAHHIO NIPH PEATH3aMN HMEIOINX rOCyJ1apCTBEHHYIO
AKKpeAUTalNIo 00pa30BaTeNbHBIX IPOrpaMM HayaJbHOTO OOIIEro, OCHOBHOTO O0IIET0, CpejHero o0Iero oopa3oBaHus
OPTaHU3AIISIMHA, OCYIIECTBISIIOIINME 00pa30BaTEeNbHYIO IS TENbHOCTD, H YCTAHOBICHUH IPEACTHHOTO CPOKA UCTIOJIE30BAHI
WCKJTIOYEHHBIX YIeOHUKOB 1 pa3paboTaHHBIX B KOMIUIEKTE C HUMHU y4eOHBIX ITOCOOMI» (B akTyanbHOH pemakiun). Ccplika Ha
yKa3aHHBIH puKa3 aktyansHa Ha 20.02.2025 T.

4 [Ipuxas MunuctepcTBa npocsenienns Poceuiickoit @eneparmu ot 18 mrons 2024 r. N 499 "O6 yreepxnennu penepairbHOTo
HepeYHs AICKTPOHHBIX 00PAa30BaTENbHBIX PECYPCOB, IOMYIICHHBIX K UCIIOIb30BAaHHIO IPH PEATHU3ANNH UMEIOLIHX
TOCYAapCTBEHHYIO aKKPEIUTAITUIO 00pa30BaTebHBIX IPOrpaMM HadaIbHOT'O 00IIET0, OCHOBHOTO OOIIET0, CPeTHEro 00IIeTro
obpazoBaHus» (B akTyanbHOU penakiyn). Ccbulka Ha yKa3aHHBIN NpHKa3 akTyasisHa Ha 20.02.2025 r.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHU
OBIIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KoHTponb 1 o11eHKa pe3ynbTaTOB OCBOCHUS 00111e00pa30BaTEIbHON TUCIIUILIIHHEI
PacKpbIBAIOTCS Yepe3 AUCUUIUIMHAPHBIE PEe3YIbTaThl, HAPaBJICHHbIC Ha (POpMUpOBaHUE
00X u npodecCHOHATBHBIX KOMIIETEHIUH 110 pa3/iesiaM U TeMaM COJep>KaHusl y4eOHOTO

MaTepuarna.
Oo6masi/npodeccuoHanbHast Pa3znen/Tema Tun oneHoYHBIX
KOMIIEeTEeHIUsI MepOnpUATHIA
OK 01. Beibupats criocoObl Tema 1.1-1.7 TecTupoBaHue
penieHus 3a1a4 5
po()eCCUOHATBHOM Tema2.1-2.3 YeTHbli ompoc
JEATEITBHOCTH Tema 3.1 Pemenune pacu€THbIx 3a1a4
NPUMEHHUTEIBHO K Pa3IHYHBIM Tena 41 HaGIIroieHue 38 XOLOM
KOHTEKCTaM cMa .
Tema 5.1-5.4 BBINOJIHEHUS TTPAKTHKO-
o OPUEHTUPOBAHHBIX 33 [aHHIA
Tema 6.1
[IpencraBnenue pe3yabpTaToB
Tema 7.1
MPAKTUICCKUX U
Tema 8.1, 8.2 n1abopaTopHBIX paboT
IIpoBeaeHnEe XMMUYECKOTO
Tema 9.1.1-9.1.5/9.2.1-9.2.5 SKCTIEPHMEHTA
OK 02. Ucnonb3oBaTh Tema 1.2 BRILONHEHE
COBpPEMEHHBIE CpPEe/ICTBA
TIOKMCKa, aHAIN3a 1 Tema14-1.7 KOHTPOJIbHBIX
MHTEpIIpeTaluy HHHOpMAInH,
prperart opman Tema 2.1,2.2 paGor 1o
1 UTHPOpPMAIMOHHBIE
TEXHOJIOTUH 1Sl BbimoHeHus | 1eMa 4.1, 4.2 pasjenam JUCHUIIUHBI
3a/1a4 IPO(ECCHOHATBHOM Tema 5.2-5.4 O11eHKa CaMOCTOATENEHO
JESITEIbHOCTH BBITIOJTHEHHBIX 3a/1aHUN
Tewma 6.1
3amuTa y4ebHo-
Tema 7.1 HCCIIEN0BATEIBCKOTO
Tema 8.1. 8.2 IIPOEKTA (C y4eToM
Tema9.1.2-9.1.5/9.2.2-9.2.5 | Oyaymeit }
po¢eCCHOHATBHON
OK 04. Tema 1.7 JIeSITEIIbHOCTH )
D pexTHBHO Tema 2.1,2.2 3anuTa penieHus Kenc-3aaaqy
B3aUMO/ICHICTBOBATH U Tena d.1. 4.0 (c yueroM Oymymeit
paboTaTh B KOJJIEKTUBE B NpoeCcCHOHATLHOM
KOMaH/1e Tema 5.2-5.4
JIESITEIIbHOCTH )
Tema 6.1 B .
BITTOJTHEHHE 33JaHHUN
Tema 7.1 MIPOMEXKYTOUYHOM aTTECTALUU
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Tema 8.1, 8.2
Tema9.1.5/9.2.5

OK 07. CogeiicTBOBaTh Tema 1.7
COXPaHEHHUIO OKPYKaroIen Tema 2.3
cpensl, pecypcocoepexxennto, | Tema 5.1
MPUMEHSTH 3HAaHUS 00 Tema 8.1, 8.2
W3MEHEHUU KIIMMaTa,

MPUHIUITBL OCPEKIUBOrO Tema 9.1.2-9.1.5/9.2.2-9.2.5
POM3BOJICTBA, 3P (PEKTUBHO
JEICTBOBATh B UPE3BBIUANHBIX
CUTYaITUIX

TIK®...

STIK ykaseiBatotcs B cootBercTBru ¢ ®T'OC CIIO peanusyeMoii npodeccun/crenuanbHOCTH.



