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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O NPE/IMETA OY .04 XUMUSA

1.1. MecTo npeamera B CTPYKType oOpa3oBaTtesibHoil mporpammsbl CITIO

OO6mie00pa3oBaTeNbHBIA  MPEAMET  SIBISICTCS  00S3aTENBHOM  4YaCThIO
o011e00pa3oBaTeIbLHOrO IMKIAa 00pa30BaTEIbHONW MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenuansHoct 09.01.03 OnepaTop MHGOPMAIIMOHHBIX CUCTEM U
pecypcoB

[IpuknagHoii MOIysib BKIOYaeT pazaen § «XumMus B ObITY U
MPOU3BOJICTBEHHON JEATEIILBHOCTH YEJIOBEKa», KOTOPBIM peanusyercs IS Bcex
npodeccuif/crenuanbHOCTe  METOJIOM — PEIIeHUsT  KEHCOB, CBSI3aHHBIX €
HKOJIOTHYECKON  O€30MacHOCThIO M OICHKOM  MOCJEICTBUM  OBITOBOM U
MPOU3BOJICTBEHHON  JIEATEIILHOCTH, COOTBETCTBYIOIIEH oOTpacisM  Oyayuien
po¢eCCUOHATILHON JeITSIIbHOCTH 00yJarOITUXC .

1.2. Ileqin ¥ IUIAHMPYeMblIe Pe3yJIbTAThl OCBOCHHS MpeaMeTa

1.2.1. lean u 3agaum npeamera

Cognepkanue TIporpaMMbl  O0IIE00pa30BaATEILHOTO TIPEAMETa  « XXMM
HaIpPaBJICHO HA JOCTHKEHUE CISAYIONTUX HeJei:

- dbopMUpOBaHHE CHCTEMBl XHMHUUYCCKUX 3HAHUW KaK BaKHEHIIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOM JIEXkKaT
KJIFOUEBBIC MOHATHS, QyHAaMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKA
HAayKH, YCBOCHHE W T[IOHMMaHUE CYIIHOCTH JOCTYMHBIX  OOOOIIECHUIA
MHPOBO33PEHYECKOr0 XapakTepa, O3HAKOMIICHHME C HCTOPUEW WX pa3BUTUS U
CTAHOBJICHUS,

— dbopMHpOBaHWE W Pa3BUTHE TPEICTABICHUH O HAYYHBIX METOAaX
MO3HAHUS BEIIECTB U XMUMHUYECKUX DPEAKIUH, HEOOXOAMMBIX JJIsi MPUOOpETEHUS
YMEHHUM OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIINX
MECTO B IPUPOJIC, B MTPAKTUYECKON U TOBCEHEBHOM KU3HH;

— pa3BUTHE YMEHHH W CIOCOOOB JESTEIBHOCTH, CBS3aHHBIX C
HaOJIIOJICHUEM U OOBACHEHHEM XHMHYECKOTO0 JKCIEPUMEHTA, COOII0IeHUEM

IIpaBUJI OE30ITaCHOTO OOpAITICHUS C BEIIIECTBAMH.



3agaum npeamera:

1)  chopmupoBath MMOHUMAaHUE 3aKOHOMEPHOCTEU MPOTEKAHUS
XUMHYECKUX IPOLIECCOB U SIBIICHUI B OKPYXKAIOLIEH Cpelle, a TakKe UX CBS3b C
LIEJIOCTHOM HAyYHOW KapTUHOW MUpPa U IPYTUMH €CTECTBEHHBIMU HayKaMHu,

2)  pa3BUTh yMEHHUsS COCTaBIATh (OPMYJIBI HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUS XUMHUECKUX pEaKUUil, OObSACHATbh UX CMBICI,
MHTEPHPETUPOBATH PE3YJIbTAaThl XUMUYECKUX IKCIIEPUMEHTOB,

3)  chopmupoBaTh HaBBIKM TPOBEJCHUS MPOCTEHIINX XHMHUYECKUX
HKCIIEPUMEHTAIBHBIX HCCIEAOBAaHUN C COOJIIOJIGHHEM TIpaBWiI 0€30MacHOro
oOpalleHusl ¢ BeIECTBAMU U J1JAOOPATOPHBIM 000PYA0BAHUEM;

4)  pa3BuUTh yMEHHS HAxXOIWTh, aHAIM3UPOBATH U HCIOJIB30BATh
UH(pOpPMAIIMI0O XMMUYECKOTO XapakTepa U3 pPa3IMYHbIX HH(POPMAIMOHHBIX
UCTOYHHUKOB, BKJIIOYasl y4eOHYIO JIUTEpaTypy, HaydHble MyOIUKAllMM U UHTEPHET -
pecypcsr;

5) chopMUpOBaTH yMEHHUS IPOTHO3UPOBATH IMOCJEACTBUSI  CBOEH
NESATEIbBHOCTY W XUMHUYECKUX MPHUPOJAHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX
MPOLIECCOB, YUYUTHIBASI BOBMOXHBIE 3KOJOTUYECKHUE U COI[MAIbHbIE BO3ACHCTBUS;

6)  chopmHpoBaTh MOHMMAaHHE 3HAYMMOCTH JIOCTHM)KCHHH XHUMUYECKOW
HAayKH W TEXHOJOTUH ISl Pa3BUTHUS COLMAIbHOM M MPOU3BOJCTBEHHOU cdep ¢
YMEHUEM MPUBOJIUTH MPUMEPHI UX IPUMEHEHUS B PA3IMUHbIX c(pepax >KU3HU.

1.2.2. Tlnanupyemble pe3yJabTaTbl OCBOCHHUSI 001I€00pPa30BATEIbHOIO
npeamera B coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

JIMYHOCTHBIC PE3YIbTAThI pCAIN3allvi IIPOIrpaMMbl BOCITUTAHHA

JInuHOCTHBIE pe3yJbTaThl peanu3anuu NPOrpaMmbl

BOCIIUTaHHSA (1eCKPUIITOPBI)

Kox JM4YHOCTHBIX pe3yJIbTATOB

nporpaMmMbl BOCIIUTAHUSA

[IposBastommii ¥ JEMOHCTPUPYIOIIMN YBaXXEHHE K JIIOAAM TPYyAa,

OCO3HAIOUIMK  LEHHOCTh coOcTBeHHOro Tpyaa. Crpemsmuid K

JIP 4
(OpMHPOBaHHIO B CETEBOW CpeAe JTMYHOCTHOTO M MPOECCHOHATBHOTO
KOHCTPYKTHBHOTO «IH(POBOTO CIIE/Ia
3a0o0Tsmuiicss 0 3aluTe OKPY)KAIOMIeH Cpeabl, COOCTBEHHOW W HyKOH

JIP 10

0€301acHOCTH, B TOM YHCIIe TUPPOBOI




Koa n

H.]'IaHI/IpyeMble pe3yJbTaTbl 0OCBOCHHUSA IIPEAMETA

HanMeHOBaHHe
(])OpMpreMquX Oo0mme JlucuunImHapHbIe
KOMIIeTeH Ui
OK 01. BeiOupats B yacTu TPyAOBOIO BOCIIUTAHMSA: - chopMHpOBaTE  TPEICTABICHUS. 0  XUMHYECKOHU

CIOCOOBI pelIeHHs
3aja4
npodeccnoHanbHOM
NEeSATeTbHOCTH
MIPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTam

OsBJjaneHue

TOTOBHOCTb K  TPydy, OCO3HaHHE  IIEHHOCTHU
MacTepcTBa, TPYy10Jio0ue;
TOTOBHOCTD K aKTUBHOMU NEeSATETbHOCTH

TEXHOJIOTHYECKOM U COLIMAJIbHOM HaIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIMUPOBATH,  IJAHUPOBaTh U
CaMOCTOATEJIbHO BBINIOJIHATH TAKYIO JEATEIIbHOCTD;
UHTEpEC K pasNuyHbIM cdepaMm mpodeccCHOHaATHHON
JIeSITENLHOCTH.

YHHBepCAJbHBIMHU y4eOHbIMHU

NMO3HABATEJIbHBIMU JI€HCTBUAMM:
a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

CaMOCTOSITENIbHO (POPMYIIMPOBATh U AKTYaJIU3UPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CYHIGCTB CHHBIfI HpI/I3HaK NJIn
OCHOBaHUsl JUIS CpaBHEHUS, KiIacCuDUKAMU U
00001IeHNST;

ONPEAENATh LEIU AEATEIIbHOCTH, 3a1aBaTh [apaMeTPhl
Y KPUTEPUU UX JOCTHKEHUS,

BBIABJISTh 3aKOHOMEPHOCTH MW TNPOTUBOPEYHUS B
paccMaTpUBAEMBbIX SIBICHUSIX;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISAM, OLEHUBATh PUCKHU
IIOCJIE/ICTBHUM 1€ATEIBHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE TeCTBUS:

BJIQJICTh HABBIKAMH Yy4eOHO-HCCIIEI0BATEIBCKOH |
HpOeKTHOﬁ ACATCIIBHOCTH, HaBBbIKaMH Pa3pCIICHUA
npobiewm;

COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJIHU
XUMHUHM B TIO3HAHWUW SIBJICHUA TPUPOABI, B (POPMUPOBAHUHU
MBIIUJICHUSI W KYJAbTYPBHl JIMYHOCTH, €€ (PYHKIIMOHATHHON
IPaMOTHOCTH, HEOOXOIMMOM AJIs pelIeHMs] PaKTHUYECKHX 3a7a4
U DKOJIIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpEAE;

- BJIAQJETh CUCTEMOM XUMHUYECKHUX 3HAHMM, KOTOPAsk BKIIOUYAET:
OCHOBOIOJIArarolue MOHIATUS (XUMUYECKHI 3JIEMEHT, aToM,
ANEKTPOHHAs 000JI0UKa aTOMa, S-, -, 0-3eKTPOHHBIE OpOUTAIIH
aTOMOB, WOH, MoJIEKy1a, BaJICHTHOCT,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00beM, YTIepOaAHbIN
ckener, (GyHKIMOHANbHAs Tpynma, paaukal, H30Mepus,
M30MEpbl, TOMOJIOTHUECKUNA pANl, TOMOJIOTH, YIJIEBOAOPOJBL,
KHUCIOPOA- M a30TCOJAEpKaIllue COCTUHEHUs, OMOJOTMYECKU
aKTUBHBIC BelIecTBa (YIJICBOIBI, JKHUPBI, OEIKH), MOHOMEp,
MIOJINMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS, KPUCTAJIMUECKas PEIIETKAa, TUIbl XMUMHUYECKUX
peakuuit (OKMCITUTENBHO-BOCCTAHOBUTEIBHBIE, IK30-U
SHJOTEPMUUYECKHE, pPEAaKIMd HOHHOTO OOMeHa), pacTBOD,
JNEKTPOJIUTHI, HEDJIEKTPOJIUTHI, INEKTPOJINTUYECKAS
JUCCOIMANMs,  OKHUCIWTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUYECKON pEeakllMM, XMMUYECKOE DPABHOBECHE), TEOpUU U
3aKOHBI (T€OpUsI XUMHYECKOIO CTPOEHHUS OpraHMYeCcKHX
BemiectB  A.M. bytiepoBa, Teopus DIIEKTPOJIUTUYECKON
Jqyccounanuu, nepuoanueckuii 3akon .M. Menaeneesa, 3akoH
COXPAaHEHHs Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN SI3BIK
XUMUHU, (DAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX, COCTaBe,
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BBUBJISITH ~ NIPUYMHHO-CJIE/ICTBEHHbIE  CBA3M U
aKTyaJIu3upoBaTh 3ajady, BBIABUIATh THIIOTE3y €€
pELIeHNUs, HaXOUTh apryMEHTHI Ul JOKa3aTeJIbCTBA
CBOMX YTBEp)KJIEHHUH, 3alaBaTh MapaMeTpbl U
KPUTEPUU PELICHMUS;

AQHAJIM3UPOBATh IIOJYYCHHBIC B XOJE PEUICHUS 3a1a4u
pE3yJIbTaTHI, KPUTHYECKU OLICHUBATH ux
JIOCTOBEPHOCTB, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

YMETh NEPEHOCUTh 3HaHUS B IIO3HABATENIbHYI U
IPAKTUYECKYIO 00JIaCTH KU3HEACATEIIbHOCTH.

MONy4YeHHH U O€30IacHOM  HCIOJB30BAaHMM  BAKHEHIINX
HEOPraHWYECKUX U OpPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOHN JIEATEIIbHOCTH YEIOBEKA;

- YMETb BBIABIATH XapaKTEpHbIE NPU3HAKH U B3aHUMOCBS3b
W3YYEHHBIX MOHATUH, MPUMEHSATh COOTBETCTBYIOIIME MOHSATHS
MpU OMHCAHWU CTPOCHUS M CBOMCTB HEOPTaHUYECKUX U
OpPraHMYECKHUX BEUIECTB W MX TNPEBPALCHUN; BBISIBIATH
B3aMMOCBSI3b ~ XMMHYECKMX 3HAHUW C  TOHATUSIMH U
MPECTABICHUSAMU JAPYTHX €CTECTBEHHOHAYYHBIX MPEJAMETOB;

- yMeTh  WHCIOJIb30BaThb  HAMMEHOBAaHUS  XUMHYECKHX
COCMHEHUN MEXKIYHApOAHOTO COK3a TEOPETHYECKOU U
MPUKIAJHON XMMUU M TpPUBUAJbHBIC HA3BAHUS BaXKHEHIIMX
BELIECTB (3TUJIEH, alleTUJIEH, ININLIEPUH, (peHou, opManbaerus,
YKCyCHasl KHUCJIOTa, TJIWIWH, YrapHbIA ra3, YrieKUcCibld ras,
aMMHMaK, raiieHasi U3BeCTh, HeraleHasi U3BeCTbh, IUThEBAs COJa
U JpYrux), COCTaBisATh (OPMYyIbl HEOPraHUYECKHX U
OpPTaHUYECKUX BEIIECTB, YPABHEHHS XHUMHUYECKUX PEaKIIHA,
OOBSICHSITH UX CMBICH; TOATBEPK/IATh XapaKTEPHbIE XUMUYECKUE
CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH JKCICPUMEHTAMHU U
3aMuCSIMH YPaBHEHUN XUMUUYECKUX PEaKIINi;

- yMeThb yCTaHABIMBaTh MPHHAIICKHOCTh HM3YYCHHBIX
HEOPTraHMYECKUX M OPraHMYECKUX BEIIECTB K OINpPEIeIEHHBIM
KJIaccaM | TPYIIIaM COeTMHEHH, XapaKTepH30BaTh UX COCTAaB U
BaKHEHIIIME CBOMCTBA; OINpPENENATh BBl XUMHUYECKUX CBSI3EH
(koBaJIeHTHAsl, WOHHAs, METAJUTMYECKas, BOJOPOJHAsS), THITBI
KPUCTAJUIMYECKUX  PEIIETOK BEIIECTB; KJIACCU(PHUIHUPOBATH
XUMHAYECKHE PEaAKIINH;

- YMETh MPOBOJUTH PaCUEThl MO XHUMHUYECKUM (opMylnaMm u
YpaBHEHMSIM XUMHUYECKHMX PEAaKIUHd C  HCIOJIb30BAaHHEM
(Gu3MYEeCKUX  BEIMYMH, XapaKTEpU3YIOIIMX  BEIIECTBa C
KOJIMYECTBEHHON CTOPOHBI: MacChl, OO0beMa (HOpMaJbHBIC
yCIOBHSA) Ta30B, KOJHMYECTBA BEILECTBA; HCIOJIb30BATh
CHCTEMHBIC XMUMHYECKHE 3HAHUS ISl MPHHATUS PEIICHHH B
KOHKPETHBIX KU3HEHHBIX CUTYAIIUsIX, CBI3aHHBIX C BEIIECTBAMU
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" UX MPUMCHCHHUCM.

OK 02. Ucnonb3oBaTh
COBPEMEHHbBIE
CpeICTBa MOUCKA,
aHanu3a u
MHTEPIPETALNH
nH(popManuy u
nH(pOpMaLIOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
NEeATETbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'O NMO3HAHUSA:

OBJjaneHue

c(hOpMUPOBAHHOCTh MHPOBO33pPEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha
UAJIOTe KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJHUKYJIbTYPHOM MHPE;
COBEpIICHCTBOBAHUE  S3BIKOBOM W  YUTATEIbCKOM
KyJbTYpbl KaK CpEIACTBa B3aUMOJCHUCTBUSA MEXKIY
JIOJIbMU U TTO3HAHMS MUPA.

YHHBepCaAJbHBIMHU y4eOHbIMHU

NMO3HABATEJIbHbIMHU JAelCTBUAMM:
B) pa6ora ¢ ungopmanmeii:

BJIAJCTh HABbIKAMU IOJIY4YEHUS HMHPOpPMALUU U3
UCTOYHUKOB  DPa3HbIX  THUIOB,  CaMOCTOSTEJIBHO
OCYIIECTBIISITh TOUCK, aHalIW3, CUCTEMaTU3alHUI0 U
UHTEpIpeTalnio UH(OPMAMK Pa3IUYHBIX BHJIOB U
dbop™m mpeacTaBIeHUS;

CO3/1aBaTh TEKCTHI B PA3IUYHBIX (hopMaTaxX C y4eTOM
Ha3HaueHUs MHQOpPMaLUU U IEJeBOH ayJUTOPHUH,
BbIOMpas ONTUMaJIbHYIO (OpMYy TMpEACTaBICHUS U
BU3YaIHU3aly;

OLICHUBATh JIOCTOBEPHOCTb,
uH(poOpMalMu, €€ COOTBETCTBHE
MOpaIbHO-ITHYECKUM HOpPMaM;

JIETUTUMHOCTDB
IIpaBOBbBIM n

BJIaACTh HABbIKaAMM pacCllO3HaBaHWA W 3alIWTHI
uHpopMaluy, HMHPOPMAIMOHHON  Oe30MmacHOCTH
JINYHOCTHU.

- BJIAJIETh OCHOBHBIMU METOJIaMU HAyYHOTO MO3HAHUS BEIIECTB
M XHMHYECKMX  siBIIeHUW  (HaOJIoJeHue,  HU3MEpPEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

- YMETh MPOBOJUTH PACUYETHl MO XHUMHYECKUM (opMyliaMm Hu
YpaBHEHUSAM XUMHUYECKHMX pEakUud C  HCIOJb30BAHUEM
(GU3UYECKUX  BEIMYMH, XapaKTEpU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOpPOHBI: Macchl, O0bema (HOpMalbHbIE
YCJIOBHSI) Ta3oB, KOJUYECTBA BEIIECTBA;, HCIOJIH30BATh
CUCTEMHbIE XUMHUYECKHE 3HAHUS AJIs MPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMHU
U UX IPUMEHEHHUEM;

- IUIAHUPOBATh U BBINOJHATH XUMHUYECKUM HKCIIEPUMEHT
(mpeBpallieHUsT OPraHUYECKUX BEIIECTB TMPU HArpeBaHUU,
MOJTyYeHUE STUJICHA W M3y4YEHUE €ro CBOMCTB, Kau€CTBCHHBIC
peakuuMyu Ha aNbJIeTHIbl, KpaxMal, YKCYCHYIO KHCIOTY;
NeHaTypalus O€NKOB TpH HarpeBaHWHU, IIBETHBIE pPEAKIIUU
OENKOB; MPOBOAWTH PEAKIMU HOHHOTO OOMEHa, OIpEaemsiTh
Cpeay BOJHBIX pacTBOPOB, KAYECTBEHHbBIE PEAKIIMH Ha CyNIb(dar-
, kapOoHaT- W XJOPHUI-aHHOHBI, HA KaTHOH aMMOHUS; peliaTh
SKCIEpUMEHTANIbHbIE 3a7aud 1o Temam "Meramisl" ¢
"Hemerannel") B COOTBETCTBUM C MpaBUIAMH TEXHHUKHU
0€30MacHOCTH MPH 0OpAIeHNH C BEIIECTBAMH U J1a00paTOPHBIM
0o00opyIOBaHUWEM; TIPEIICTABIATh PE3YJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3allMCH YPaBHEHHUH COOTBETCTBYIOIIUX

peakiuii u  (OpMYIMpPOBATH BHIBOJBl HA OCHOBE ATHX
pE3yJIbTATOB;
- yMeThb aHaJM3UPOBAaTh XUMHUYECKYI0 HH(pOpMAIHIO,

MIOJIy4a€MYyK0 M3 Pa3HbBIX MCTOYHHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U ApyTHe).




OK 04. O¢ddexTuBHO
B3aUMOJICHCTBOBATH U

JINYHOCTHBIE pe3yJbTaTbl B YaCTH TPAKIAHCKOTO
BOCIIMTAHUA:

- YMETh IJIAHUPOBATH U BBIMOJHATh XUMHUUYECKUI HKCTIEPUMEHT
(npeBpallileHUsT OPraHUYECKUX BEIIECTB IPH HArpeBaHUU,

pa6OTaTLB — TOTOBHOCTHL BE€CTH COBMCCTHYIO JCATCIBHOCTH B | IIOJYYCHHUC 3THJIICHA M H3Yy4YCHHUC CIo CBOICTB, KaUECTBEHHBIE
KOJIJICKTUBE U WHTEpecax rpakJaHCKOTO O0IIeCTBa; pcaknuyn Ha aIbACTHIAbI, Kpaxmall, YKCYCHYX KHCIIOTY,
KOMaH/JEC — yMEHUE BSaHMOﬂeﬁCTBOBaTL C colyaabHbIMU | ACHATypalusa 0eIKOB IIpu HarpC€BaHvu, LIBCTHBIC PCAKIUU
HHCTUTYTaMU B COOTBETCTBUH C HX (byHKHHHMH u 6CJ'IKOB; MMpOBOANTL PCAKIWH HOHHOI'O O6M€Ha, OIIpEACIIATH
Ha3HAYEHHEM. Cpeay BOJHBIX pacTBOPOB, KAYECTBCHHBIC PEAKIIMH HA Cyb(dar-
OBJajiecHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH | » KapOOHAT- ¥ XJIOPHA-aHUOHBI, HAa KaTHOH aMMOHHsI; PeLaTh
NeiiCTBUSIMU: SKCIEpUMEHTAJIbHBIE 3a7aud 1o Ttemam "Mertamisl" u
0) cOBMeCTHAs JesATeJbHOCTD! "Hemetamnel") B COOTBETCTBHM C TIpaBWJIaMU TEXHHUKH
—  [OHMMATh H HCIIOIB30BATh IPEUMYIIECTBA KOMAHIHOM 0€301acHOCTH MpU OOpAIICHUH C BEIIECTBAMH U JIA0OPATOPHBIM
¥ MHIAMBUIYaIbHON paboThI; 00Opy/lOBaHUEM; TPEICTaBIATh PE3YyIbTaThl XUMHUYECKOTO
— NpUHMMAT LEIM  COBMECTHOI  jesTenbHOCTH, | YKCTICPUMEHTa B (dbopMe 3armucu ypaBHEHHH COOTBETCTBYIOIINX
OpPraHU30BBIBATH U KOOPJAWHUPOBATH JICHCTBUS IO €€ peakumii W QOpMyTMpPOBATH  BBIBOJBI Ha OCHOBE OTHX
JIOCTHKEHHIO:  COCTaBIIATh  IUIaH  jeiicTBuid, | PC3Y/IPTATOB.
pacrpenenaTh poidd C Y4EeTOM MHEHUW YYaCTHHKOB
00CYyXJaTh pe3yIbTaThl COBMECTHOM PabOTHI.
OBjaseHHe  YHUBEPCAJIBHBIMU  PeryJATHBHBIMH
ACCTBUAMU:
r) NpUHATHE ce0sl M IPYTruX JIoaei:
— TPUHUMATh MOTUBBI U APIYMEHTHI JPYTUX JIOAEH npu
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;
— TIpU3HaBaTh CBOE MPaBO W MPaBO APYIHX JIIOACH Ha
OIINOKH;
— pa3BUBaTh CMOCOOHOCTh MOHHMMATh MHUP C TO3UIUU
JIPYroro 4yenoBeKa.
OK 07. B o0/1acTH 3K0JI0THYECKOT0 BOCIIUTAHMS - chopMUPOBATH MPECTABICHUS O XUMUUECKON COCTABIIAIOIIEH
CopneiicTBOBaTH — chOpPMHUPOBAHHOCTH  DKOJOTHYECKOW  KYJIBTYpBI, | ECTECTBEHHOHAYYHON KApTHHBI MHpPA, POJIM XMMUH B IIO3HAHUH
COXpaHEHUIO [MOHUMAHUE BJIUSHUSA COLMAIBHO-I)KOHOMUYECKUX | SBICHHUH MPUPOJIBI, B (OPMUPOBAHUN MBIIUICHUS U KYJIbTYPHI
OKpY>KaloIllen Cpeabl, IPOLECCOB Ha COCTOSIHUE NPHUPOAHON M COLMAILHOM | TMYHOCTH, €€ (YHKIMOHAIBHOW I'pPaMOTHOCTH, HEOOXOIUMOM
pecypcocOepeKeHHIO, Cpenpl, OCO3HaHUE rI100aJIbHOTO Xapakrepa | Ul PEIICHUS  MPAKTUYECKUX 33aad M IKOJOTUYECKHU

NMPUMCHATH 3HAHUS 00

9KOJIOTHYECKUX MPooIIeMm;

00OCHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO M MIPUPOJTHOM
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HU3MCHCHHUHU KJIUMarta,

— IUIAHUPOBAHME M  OCYIUECTBICHHUE JCHUCTBUHA B

cpexne;

MIPUHLUIIBI OKpYXXalollell cpele Ha OCHOBE 3HAHUA LENEH | - YMeTh COONI0JATh NPaBHia SKOJOTHYECKH LIEIeCO00pa3sHOro
OepexKIMBOTO YCTOWUYMBOTO Pa3BUTHS YEJIOBEUECTBA; MOBEJACHUS B OBITY M TPYAOBOW JEATEIHHOCTH B IIENIAX
MIPOU3BO/ICTBA, — aKTUBHOE HeNpUATHE JIeHCTBUM, NPUHOCAIIMX Bpej | COXPAHEHUsS. CBOCTO 3/0POBbS M OKPYKAIOLICH MPUPOTHOM
Bq)(beKTI/IBHO OKp}/')KaIOH_[eﬁ cpene; CpCAbl; YUYUTBIBATH OIACHOCTH BO3II€fICTBH$I Ha JKHBBIC
NENCTBOBATH B —  yMeHHe IPOrHO3UPOBATH HeOIaronpusTHple | OPTAHU3MBI  ONPEJCNCHHBIX  BEIIECTB, IOHMMAs  CMBICH
YpE3BbIYANHBIX OKOJIOTMYECKHE  IMOCICACTBHS  IPEANPHHAMACMBIX | ITOKA3aTeIs IIPeICIbHOM OIyCTHMON KOHIICHTPALUH.
CUTyanuax JICUCTBUI, MPEIOTBPAILATH UX.
Osaanenue YHHBEPCAJIbHBIMH Y4eOHBIMU
NO03HABATEJIbHBIMU 1eHCTBUAMM:
B) pa6ora ¢ undopmanmeii:
— HCHOJBb30BaTh  CPEACTBA  WMH(MDOPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMH B  PEIICHHUH
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX "
OpTraHHU3aIMOHHBIX 33/1a4 ¢ COONII0IEHUEM TpeOOBaHUN
OPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHUEHHI,
pecypcocOepexeHus, MPaBOBbIX U ITUYECKUX HOPM,
HOpPM MH(POPMAITMOHHOHN 0€30MTaCHOCTH.
K 2.1. -BIaJIcHHe OOIIMMHU TIPEJCTaBICHUSIMU O CTPYKTYpeE, | -yMeHHe (OTO- WIHM BUACO-3aXBaTa ¢ SKpaHa KOMITbIOTEPA;
CtpykTypHupoBaTh KOJMPOBKE U SI3bIKAaX pa3METKH BeO- CTpaHMUII; -yMEHHUe coXpaHeHus MeanadailioB B pa3nudHbIX Gopmarax u

unudpoBbIe JaHHBIE
JUTS TyOUKanu.

-BJIaJICHHE OOIIMMH MPUHIIUIIAMHU OTOOPaKEHUS
CTaTMYECKUX M TUHAMHYECKHUX BeO- CTPaHMII, KITFOYEBbIC
BEO-TEXHOJIOTUH, UCTIONIB3YyEMbIE Ha BEO-pecypcax

UX onNTHUMU3aALHA I Hy6J'II/IKaIII/II/I B CCTH I/IHTepHeT;
~YMCHUEC NTOATOTABJIMBATH I_[I/I(l)pOBOﬁ KOHTCHT




2. CTPYKTYPA U COAEP KAHUE OBHIEOBPA3OBATEJIBHOI'O

HPEIMETA «XUMMUS»

2.1. O0bem npeaMeTa ¥ BUABI Y4eOHO padOThI

. O0beM B

Buna yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrPpaMMBbI TN CHUTITTHHBI 72
Conep:xanue yueOHOTro MaTepuaJia 64
BT. 4.:
TEOPETUYECKUE 3aHATUSA 34
MPaKTUYECKHUE 3aHATUS 18
nabopaTopHbIe 3aHATH 6
KOHTPOJIbHBIE pabOTHI 6
IIpodeccuoHabLHO OPEHTHPOBAHHOE colep:KaHue (Coep:KaHue 6
MPUKJIAJTHOT0 MOIYJIfA)
BT. U..
TEOPETUYECKHE 3aHATHS -
NPaKTUYECKHUE 3aHATHS 6
ITpomexyTounas arrectamus (uddepeHINpOBaHHBIN 3a4eT) 2
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2.2. TemaTu4eckuii IJIAaH U COJIEP:KaHMe MpeaMeTa

HaumenoBanue Conep:xkanue yuyeOHOro Mmarepuasa (0CHOBHOE M MPO(ecCHOHATILHO OpUEeHTHPOBaHHOe), | O0béM | Dopmupyembie
pa3/iesioB M TeM JIa00pATOPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOLYJIb YacoB | KOMIETEeHILUH
1 2 3 4
Coaep:xkaHue y4eOHOro MaTepuaJia 64
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH 16
Tema 1.1. Coaep:xkaHue yueOHOro MaTepuaJa 4 OK 01
OcHoBHbIE Teopernueckoe odyueHune 2
XUMHYCCKUE TIOHATUA | XUMUYECKUH dIIeMEHT. ATOM. SIIpo aToMa, H30TOMBL. DIEKTPOHHAs 000JI0UKa. DHEPreTUYECKHe
U 3aKOHBI, CTPOCHHC |ypOBHH, MOJYPOBHU. ATOMHBIC OpOHTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH pacCIpeIeIICHHs 2
aTOMOB ~ XUMHYECKHUX |3JIEKTPOHOB 110 OpOUTAISIM B aTOMax >JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS
JJIEMEHTOB KoH}urypanus atoMoB. OCHOBHBIE XUMUYECKUE 3aKOHBI
IIpakTnyeckue 3aHATHSA 2
IIpakTnyeckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHUHU U PACUEThl MO
YPaBHEHUSIM XUMUYECKHUX PEAKIUII.
OTHOCUTENbHBIE aTOMHAs U MOJIEKYJsipHas Macchl. MonsipHast macca. KonnuecTBo BeriecTsa. 5
MaccoBas nonst BemiecTBa. 3akoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCHUTENbHAS
IUIOTHOCTB ra30B. PacyeTsl 0 ypaBHEHUSAM XUMHUECKUX PEAKIMM C HUCIIOJIb30BAHUEM MacCOBOM
JIOJI BEIIECTBA, 00beMa (HOPMaJIbHBIC YCIIOBHSI) Ta30B, KOJTUYECTBA BEIIECCTBA
Tema 1.2. Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01
[Tepnoanyeckuii 3akoH | [IpakTHYecKHe 3aHATHS OK 02
u IMepuonnueckas |[Ipaktuyeckas padora Ne2. «/3yueHne MepUOANICCKUX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3H CO
CHCTEMA XUMHYECKUX |CTPOCHUEM aTOMOBY.
anementoB  JI.  W. |Tlepuoandeckas cucrema xumudeckux snementoB J[.M. MenpaeneeBa. CBs3b MEPHOANYECKOTO
MenzeneeBa, ux CBA3b |3akoHa U [IepHOANYECKOM CHCTEMBI XAMUYIECKHX JIEMEHTOB C COBPEMEHHOM TECOPUEH CTPOCHUSI
C COBPEMEHHOW |aTOMOB. 3aKOHOMEPHOCTH H3MCHCHHUSI CBOWCTB XHUMHYCCKHX O3JIEMEHTOB, OOpa3yeMbIX HMH
TeOpuen CTPOCHHMSI |IPOCTHIX M CIOKHBIX BELIECTB MO rpynmnam u nepuoaam llepuonnyeckoil cucreMbl. 3HaU€HUE 2
aTOMOB MEPUOANYECKOr0 3aKOHA U CUCTEMBI XMMHUYeCKHX d1eMeHToB JI.J1. MenneneeBa B pa3BUTHH

HaYyKH.

VYcraHoBIEHUE CBA3UM MEXKIY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB M MEPUOIUYECKUM
W3MEHEHNEM CBOMCTB XMMHYECKUX JIEMEHTOB M UX COCIMHEHUI B COOTBETCTBUH C MOJIOKEHUEM
[lepuonnueckoii cucreMbl. Perienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JlaHUi Ha
XapaKTepu3alui0 XUMHUYECKHX 3JEMEHTOB «Merauinyeckue / HEeMEeTaJJIMYeCKHe CBOWCTBa
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XUMHUYECKUX 3JEMEHTOB B COOTBETCTBMM C MX 3JIEKTPOHHBIM CTPOCHHUEM U IOJIO0XKEHUEM B
IIEPUOJMYECKON CHUCTEME XUMUYECKUX ieMeHToB [[. M. MenzeneeBa»

Tema 1.3.

CrtpoeHune  BelecTBa
u npupoa
XUMHUYECKOH  CBSI3H.
Mmuoroob6pasue
BEIICCTB

Coaep:xaHue y4eOHOro MaTepuaJia

TGOPGTI/I‘ICCKoe oﬁyqe}me

CrtpoeHnue BeniecTBa. XuMu4eckast cBsi3b. BUIbl XUMHUYECKO CBsI3U (KOBaJIGHTHAs! HEMOJSpHAS
W TIOJIIpHAs, MOHHAs, MeTaJuTHUecKasi). MexaHn3Mbl 00pa30oBaHMs KOBAJICHTHON XHUMHUYECKOU
cBs3u (OOMEHHBI ¥ JOHOPHO-aKIenTopHbIH). Bogopomnas cBsi3b. BaneHTHOCTD.
DNeKTpooTpUlIaTeTbHOCTh. CTeneHb OkucieHus. OHbI: KAaTHOHBI U aHUOHBI

IIpakTHYecKHe 3aHATHA

[TpakTryeckas padora Ne3. «CTpoeHne BemecTBa U MPUPOIa XUMUIECKOH CBSI3H.
JleMoHCTpauuss MoJeliell KpUCTAUIMYECKUX PELIETOK: MOHHOW (XJIOpUJ HATpus), aTOMHOM
(rpadut u anmas), MOJEKYISIPHOU (YTICKUCIBIN Ta3, UOM), METaUIMUYEeCKOU (HATpUil, MarHui,
Mepb). Pemienre mpakTHdeckux 3afjaHuil Ha COCTaBJIEHUE AJIEKTPOHHO-Tpaguueckux (Gopmyn
a5eMeHTOB 1—4 nepuojoB

OK 01

Tema 1.4,
Knaccudukanus,

u HOMEHKJIaTypa
HeOpFaHH‘IGCKI/IX
BEIIIECTB

Coaep:xanue y4eOHOIro MaTepHuaJia

TeopeaneCKoe oﬁyqeﬂue

N

Knaccudukauus HeopraHmdyeckux BemiecTB. HoMeHKkaTypa HEOpPraHHMYECKHUX BELIECTB
(oxcuAbl, THIPOKCHBI, KUCIOTHI, CONM). BemecTBa MOJEKYISIPHOTO M HEMOJEKYJISPHOTO
CTpoeHHUsI. ATperatHble cocTosiHUS BemiecTBa. Kpucraninyeckue u amopdHblie BenecTBa. 3aKoH
MIOCTOSIHCTBA COCTaBa BELECTBA. THUIIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIsipHasi,
MOHHAs1, METaJUIN4YecKast). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTAUIMYECKON PEIIETKU

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padora Ne4. «HomeHk1aTypa HEOPraHUYECKUX BEILIECTBY.

Pemenne mnpakTHUeCKUX 3aJjaHUi TO KJIacCU(UKAIMH, HOMEHKJIAType M XHUMHYECKUM
(dbopMyliaM HEOPraHMYECKHX BEIECTB Pa3IMYHBbIX KJIACCOB (YrapHbIM ra3, YrJeKHUCIbIA ras,
aMMHaK, raleHasl U3BeCTb, HETallleHasl U3BECTh, IUTHEBAs COJIA U JPYIHX): Ha3BaHMsI BEIIECTB
no mexayHapoanoit (MFOITAK) wnu TpuBHanbHOW HOMEHKIIATYpe U COCTaBJIEHHUE (OPMYIIBI
XMMHUYECKHX BEIECTB, ONpeNeeHne NMPUHAIEKHOCTH K Kiaccy. Ilouck mHpopmanuu mo
Ha3BaHUAM, UACHTU(DHUKATOPAaM, CTPYKTYPHBIM (opMysnaM. AHAIN3 XUMUYECKOW HHpopMaluy,
MOJIy4yaeMOil M3 Pa3HbIX MCTOYHUKOB (CPEICTB MaccoBoi MHGopmauuu, cetb VHTepHEeT u

JApyrHe)

OK 01
OK 02

Tema 1.5.

Conep:xanue yueOHOro MaTepuaJia

OK 01
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Tunet XUMHYECKHUX
peakuui

Teopernueckoe o0yueHue

Xumuueckass peaknus. Knaccnpukanuss XUMHUYECKHMX peakUuil B HEOPraHMYECKOW U
OPraHMYECKOM XUMHUM. 3aKOHBI COXPAHEHMS MacChl BELIECTBA, COXPAHEHHs U IPEBpAILCHUS
SHEPTUH NPU XUMMHUECKUX peakimsixX. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH (YPaBHEHHUS
OKHUCJICHUSA-BOCCTAHOBJICHMSI,  CTENEHb  OKUCJICHHs, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKLIUU B IPUPOJE, IPOU3BOACTBEHHBIX IIpoleccax H
)KU3HEIeSITSIIbHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOCTh XUMHUYECKHUX
peakuuii. XuUMHUYECKOe
paBHOBeCHE

Coaep:xaHue y4eOHOIro MaTepuaJia

Teopernyeckoe o0yueHue

CKOpoCTh peakluu, €€ 3aBUCUMOCTh OT pa3JIMYHBIX (PAKTOPOB: MPUPOJBI PEATHPYIOIINX
BEILIECTB, KOHILICHTpPAUUN PEArupyrolIux BELIECTB, TEMIEPATYpPbl U IUIOLIAAM PEAKLIMOHHOU
moBepXxHOCTU. TernoBbie 3PPEKTh XUMUUECKUX PEAKIIUA: K30~ ¥ SHIOTEPMHUECKUE PEAKITUH.
OOpatumble peakiuu. XUMUYeckoe paBHOBecue. DaKTOphl, BIMSIONINE HA COCTOSHHE
XUMHUYECKOTO paBHOBECHs (KOHIIGHTpAIlMsS PEareHTOB WJIM TMPOJYKTOB PEAKIMHU, IaBJICHHE,
temneparypa). [lpunnun Jle [llatense

IIpakTHYecKHe 3aHATHA

[IpakTnueckass pabora Ne5. «BnusHue pa3iauuHbIX (PAKTOPOB Ha CKOPOCTb XHMHUYECKOU
peaKIum».

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHMM Ha aHanu3 (HaKTOpOB, BIMAIOIIMX Ha
U3MEHEHHE CKOPOCTH XMMHMUYECKOM peakMK. 3aBUCUMOCTh CKOPOCTH XUMUYECKON peakLuu OT
IIPUCYTCTBUS KaTajau3aTopa Ha IPUMEpE Ppa3IOkKEHHs MEpOKCHAA BOJOPOAA C ITOMOUIBIO
JUOKCHJa MapraHiia M Karanaspl. PelleHMe NpakTHMKO-OPMEHTHUPOBAaHHBIX 3aJaHuil Ha
npuMmeHenue npuHiuna Jle-lllatenbe 11 HaXOXIE€HUS HANpPaBICHUS CMEIEHUS PaBHOBECHUS
XMMHUYECKOH peaklMy U aHaIu3 (JaKTOPOB, BIUSIONIMX HA CMEIIEHNEe XUMUYECKOTO PABHOBECHSI

OK 01
OK 02

Tema 1.7.

PactBopHI, Teopust
BIIEKTPOIUTHYECKON
JHACCOLMAlU U HOHHBIN
oOMeH

ConepxaHue y4eGHOro MaTepuaJjia

Teopernueckoe o0yueHune

PactBopbl. Buabl pacTBOpOB MO COJEp:KaHUIO PACTBOPEHHOTO BellecTBa. PacTBOpUMOCTD.
IlonsaTe o nucnepcHbIX cucreMax. VCTHMHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 1o
BellecTBa B pactBope. [lonaTue o BogopoaHoM nokazarene (pH) pactBopa. DnekTpoauTruueckas
Jucconuanus. CumnbpHble U c1a0bIe SJICKTPOJINTBI, HCIJICKTPOJIMTHI. PeaKLII/II/I HOHHOI'0 0OMeHa

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
OK 07
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JlaGopatopnas pabora Nel «IIpurotoBieHue pacTBOPOBY.

[Ipurorosnenue pacTBOpOB 3aJaHHOM MAacCOBOW JOJIEH PACTBOPEHHOI'O BEILIECTBA, IIPOBEICHUE
peaknuuii HMOHHOrO OOMEHa, OIpeNeleHue Cpedbl pPACTBOPOB BEIIECTB C  IOMOIIbIO
YHHUBEPCAIBHOIO HHAUKATOpa (KHCas, HEWTpalbHas, IIEJI04Has). 3aJaHus HAa COCTaBJICHUE
MOHHBIX peakiuil. Pemenne mpakTHKO-OPHEHTUPOBAHHBIX PACUYETHBIX 3aJlaHUi Ha pacTBOPSI,
MCIOJIb3yeMble B OBITOBO M MPOU3BOJCTBEHHON AEATEIBHOCTH YEJIOBEKa

KonTpoabnas pabdora
1

CrpoeHue BeliecTBa U XMMUUYECKUE peakiuu (110 pasaeny 1)

Pa3znen 2. Heopranuueckasi xummsi

10

Tema 2.1.
DHU3HKO-XUMHUYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BEIICCTB

ConepxaHue y4eGHOro MaTepuaJjia

Teopernueckoe o0yueHue

Mertauel. [lonoxxkenne wetawioB B I[lepronnueckoll CHCTEME XUMHYECKHX SJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JI04eK aToMoB MeTauioB. OOmue ¢Gu3nvecKkue
cBoiictBa MeTayyioB. CIIaBbl METAJIOB. DJIEKTPOXMMHYECKUN Psil HANMpPsHKEHUN METasuIoB.
XHUMHYECKHUE CBOMCTBA BAXKHEHUIIIUX METAUIOB (HATPHH, KaIWi, KaIbI[UH, MAarHUHA, aJTIOMHHHH,
IIUHK, XpOM, JKeJie30, MeIb) M HX coenuHeHui. OOmme crnocoObl TMONYYeHHUS METalIoB.
[TpuMeHeHne MeTaIIoB B ObITY M TEXHUKE

Hewmeramnsl. [Tonoxxenune Hemetamio B [lepuoauyeckoit cucteMe XuMu4eckux snemeHToB .M.
MenpaeneeBa M OCOOCHHOCTH CTpOeHHUST aromMoB. @Du3WYEecKHe CBONCTBA HEMETAILIOB.
AnyoTponusi HeMeTalIoB (Ha MpUMeEpPe KUCIopoa, cepbl, pochopa u yriepoaa). XuMUUIECKHUe
CBOICTBA U MPUMEHEHHE BXHEUIITUX HEMETAIIJIOB (TaJloTeHOB, Cepbl, a30Ta, pocdopa, yriaepoaa
U KpPEeMHHUSA) M WX COEAMHEHUH (OKCHIOB, KHCIOPOACOJCPKAIMIUX KHUCIOT, BOJOPOJIHBIX
coequHenuil). [IpuMeHeHrne BaKHENIIINX HEMETAJIIOB M UX COSMHEHHIA

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB (OKCHJIOB, THIPOKCHUJIOB,
KHCIIOT, cojiel U ap.). ['eHeTnueckas cBS3b HEOPraHWYECKUX BEILECTB, IMPHUHAUICKAINIUX K
pa3IMYHBIM KjlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BELIECTB, BOJAOPOAHBIX
COEJIMHEHMH, BHICIIIMX OKCHJIOB M TUAPOKCUIIOB

IIpakTHYecKHe 3aHATHA

[TpakTrueckas padota Ne6. «DU3NKO-XMMUYECKHUE CBOMCTBA HEOPTAHUUECKUX BEIIECTBY.
CocraBiieHne ypaBHEHUH XMMHMUYECKHX PpEaKIMH € yd4yacTHEM TMPOCTBIX M  CIOXKHBIX
HEOPraHWYECKNX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCUIOB METAJJIOB, HEMETAJJIOB U
aM(OTEPHBIX JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBAaHUI M aM(OTEPHBIX T'MIPOKCUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

PacuéTthl Macchl BemecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACcCe WIH

OK 01
OK 02
OK 04
K 1.1
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00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKLMHU BEILIECTB, pacdEThl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) MIPOJYKTOB PEAKLIMU, €CIIM OJHO U3 BELIECTB UMEET IpuMecH. Perienue npakTuko-
OpUEHTHUPOBAHHBIX 3aJaHHIl Ha CBOWCTBA, COCTaB, IMOJIyueHHWE W 0O€30MacHOE UCIOJIb30BaHUE
BAXHEHIIINX HEOPTaHUYECKUX BELIECTB B ObITY U NPOPECCHOHATBHON JESITEILHOCTH YEJIOBEKA

Tema 2.2. Coaep:xkaHue yueOHOro MaTepuasa 2 OK 01
Wnentuduxanus JIaGopaTopHble 3aHATHS 2 OK 02
HEOPraHMICCKHUX JlaGopatopnas pabora Ne2 «MneHTH(UKaLNs HEOPTaHUYECKUX BEIIECTBY. OK 04
BCIICCTB Pemienune sxcnepuMeHTaNbHBIX 33124 [0 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJUIOB, 110

pacrno3HaBaHUI0 W TIOJYYEHHIO COEAMHEHHH METauUIOB M HEMETaIOB (B3aUMOJIECHCTBUE

TMJIPOKCUA AIFOMUHMS C PacCTBOpAaMH KHUCJIOT U 1ienoueil,). Mnentudukanus HeopraHn4eckux 2

BEIIECTB C HCIOJb30BAaHHEM WX (U3MKO-XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KauyeCTBEHHBIX

peakuuii. KauecTBeHHbIe peakuuu Ha cyiabaT-, KapOOHAT- U XJOPUJ-aHUOHBI, Ha KaTHOHbI

METAJIJIOB U KATHOH aMMOHUS
Kontpoasnas pabora N
9 CBoiicTBa HEOPraHUYECKUX BEILIECTB (10 pasnaerny 2) 2
Paznen 3. TeopeTuyeckue 0CHOBBI OPraHUYeCKON XMMHUH 4
Tema 3.1. Coaepxkanue y4eOHOro MaTepuaa 4 OK 01
Knaccudukanus, Teopernueckoe odyueHune 2 K 1.1
CTpOCHHE u|[IpenMer opraHM4ecKoi XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYECHUE B ITOJIy4YEHUH HOBBIX
HOMEHKJIaTypa BEILIECTB M MarepuayioB. Teopus CTpoeHus opraHndeckux coennHeHnid A.M. bytieposa, eé
OpPraHUYeCKUX BEIICCTB |OCHOBHBIE OJ0XKEeHUS. CTpYKTypHBIE (hOpMYJIIbl OpraHUYECKHUX BellecTB. [ 'omonorus, nzomepus.

XuMuyeckas CBSI3b B OpraHM4E€CKUX COCTUHEHUSX: KpaTHBIE CBSA3H, G- U TM-CBS3H. 2

[IpencraBnenue o kiaccu(UKalUMU OpraHMYECKHX BellecTB. HoMeHKIaTypa OpraHHYecKuX

COEMHEHNH (cucTeMaTHdecKas) M TpUBMAJIbHBIE Ha3BaHUS BaXXHEHIIMX MpelcTaBUTENEH

KJIACCOB OPraHM4ECKHX BEUIECTB

IIpakTnyeckue 3aHATHSA 2

[IpakTuueckas padora Ne7. «HomeHk1aTypa opraHM4eCKUX BEIIECTBY.

Os3nakomiieHne C oOpa3llaMM OpraHMYeCKMX BEIIECTB M MaTepHajaMM Ha HUX OCHOBE,

MOJICIMPOBAaHME  MOJIEKYJl ~ OPraHMYEeCKMX  BEIIeCTB,  HaONIOJEHHME W  ONHCaHHE

J€MOHCTPALIMOHHBIX ONBITOB IO MPEBPALICHUI0 OPraHMYeCKUX BEIIECTB MpPU HArpPEeBaHUU 2

(nnaBnenue, oOyrnuBanue u roperue). CocTaBieHHE MONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
bopMyll OpraHMYECKHUX BEIIECTB OTAEIbHBIX KJIAcCOB, HCIOJb3YySl HMX Ha3BaHWUS 110
CHCTEMAaTUYeCKOH M TPUBUAIBHOM HOMEHKJIAType (3TWJIEH, aleTWIeH, TIUIepuH, (eHod,
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dbopmanbaerun, yKCycHash KHCIOTa, TUIKH). Pacdersl mpocteiimei GopMynbl opraHHYecKoit
MOJIEKYJIbI, HCXO0/1 U3 3JIEMEHTHOI'O cocTaBa (B %)

Pa3nes 4. Yriesogopoasbl 8
Tema 4.1. Conepsxanne y4eGHOro MaTepuasia 6 OK 01
YrieBonoponsl M HMX| TeoperHueckoe oGydeHHe 6 OK 02
HIPUPOAHBIC MCTOYHUKH| [TpenenpHbIC yTIIEBOAOPOIBI (ATKAHBI): COCTAB U CTPOCHUE, TOMOJIOTHYECKUI psii. MeTaH U 3TaH: OK 04

COCTaB, CTPOEHHUE, (PU3UUYECKUE U XUMHUYECKHE CBOMCTBA (peaklUH 3aMelleHHs U TOpEHus), 2 TiK 1.1

I10JIyYE€HUE U IPUMEHEHHE.

HenpenenbHbie yriaeBonopob! (alKeHbl, aIKaJNCHBI, aJIKHHBI).

AJKeHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psil. DTUJIEH U MPONUIEH: COCTaB, CTPOEHUE,

¢du3nyeckre 1 XUMHUECKUE CBOICTBA (peakuy T’uApUpOBaHUs, TaJOr€HUPOBAHMsI, THIpaTaliH,

OKHCJICHUS U TIOJMMEPU3ALIUN) TIOJTyYEHHE U IPUMEHEHUE.

Ankamuensl: OyragueH-1,3 u meTminOyraaueH-1,3, XuMU4eckoe CTpOCHUE, CBOMCTBA (peaKilus

NOJMMEpPU3aliK), TPUMEHEHUE (Ui CHHTE3a MPHUPOAHOTO M CHHTETUYECKOrO KaydyyKa Hu 2

PE3UHBI).

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psn. AUETHUIIEH: COCTaB,

XMMHUYECKOE CTPOCHHE, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA (peakUud TI'MIpHUPOBaHUS,

rajJoreHUpPOBaHMsl, THIPATAllMd TOPCHHs), TMOJyYeHHWE |  TNpUMEHeHHe  (MCTOYHHK

BBICOKOTEMITIEPATYPHOTO IJIAMEHH ISl CBAPKU M PE3KH METAILIOB)

ApomMaTryeckue yriieBoJ0pobl (apeHbl). beH301 U TOJyol: cocTaB, CTpOCHUE, (HU3UYECKUE U

XMMUYECKHE CBOMCTBA (PEaKIMK raJIOreHUPOBAHUS U HUTPOBAHUS), TOJyYCHUE U IPUMEHEHHE.

TokcuuHOCTH apeHOB (BiIMsHHE OCH30J1a HA OPraHU3M uelioBeka). ['eHeTnyeckas CBsi3b MEXKIY

YIJI€BOJIOPOAAMH, IPUHAUIEKAIIUMHU K Pa3IMYHbIM KJIaccaM.

[IpupoaHble NCTOYHUKHU YIIIeBOAOPOJOB. [IpuponHblii ra3 u nonyrHele HeQTsAHbIE Ta3bl. HedTh 2

u e€¢ npoucxoxaeHue. CrocoObl nepepabOTKM He(TH: MEeperoHka, KpeKUHI (TepMHUECKUi,

KataauTuueckui), nuponu3. [lpoxyktsl mnepepa®oTku HedpTH, HX NPUMEHEHHE B

IIPOMBIILITIEHHOCTH

u B ObITy. KaMeHHBIH yTrosib ¥ IPOJYKTHI €ro nepepadoTKu
Tema 4.2. Coaeprxanue yueOHOro MaTepuaJa 2 OK 02
Ousuko-xumudeckue |JlaGopaTopHblie 3aHATHS 2 OK 04

CBOMCTBA
YTJIEBOJAOPOIOB

Jlaboparopuas padota Ne3 «CBOHCTBa yTIIIEBOIOPOIOBY.
TpuBunanbHas U MeXIyHapoJHas HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIIOCOOBI MOIY4YEHHUS
yriaeBo1opooB. llonyueHue >TuineHa W W3y4eHHE €ro CBOMCTB. MoOJenupoBaHHE MOJIEKYT U
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XMMHYECKHX TPEBPAICHUN YrIeBOAOPOIOB (Ha MpUMepe TaHa, ITUIICHA, alleTHICHA U Jp.) U
raJIOreHOMPOU3BOTHBIX

Pasznea 5. Kucaoponocoaepxamme oprannyecKkue coeIuHeHus 14
Tema 5.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
Cruprel. ®enon Teopernyeckoe o0yueHue 2 OK 07

[penenbHbIe OMHOATOMHBIE CITUPTHI (METAHOJ U 3TAHOI): CTPOCHHUE, (PU3MYECKUE U XUMHUYCCKUE

CBOWCTBA (peaKkiiy C aKTUBHBIMH METaJUIaMH, TaJIOT€HOBOJOPOAAMHU, TOPEHHUE), TPHMEHEHHE.

Bogopoansie cBsizu Mexay Moiekyinamu cnupToB. dusmonoruyeckoe AEHCTBHE METaHONA U

3TaHOJa Ha OpPraHU3M Y€JIOBEKa.

MHOroaToMHbIe CIUPTHI (ITUICHTIMKONIb M TIHIIEPUH): CTPOECHHE, PU3MYECKUE U XUMHUYCCKHE 5

CBOWCTBa (B3aMMOJEHCTBHE CO MICIIOYHBIMH METallaMH, KayeCTBEHHAs peakius Ha

MHOT0aToMHbIe crupThl). Dusnongoruyeckoe AecTBre Ha OpraHu3M uenoBeka. [Ipumenenue

TIIAIIEPUHA U ATHJICHTITUKOJISL.

@®enon. CtpoeHue MOIEKYNbl, (pU3MYEeCKHe U XMMHYECKHEe CBoiicTBa (eHosa. ToKCHYHOCTH

(dbeHomna, ero PU3MOIOTHIECKOE ICUCTBUE HA OPTaHU3M vesioBeka. [Ipumenenue denona
Tema 5.2. Coaepxanue yueOHOIro MaTepuaa 2 OK 01
ANbIerup!. TeopeTnyeckoe ofy4enue 2 OK 02
KapOoHOBBIC KUCIOTBI. |ANbAeruasl ¥ KETOHBI ((pOpMaibIETH, aleTalbIerua, aleToH): CTPOEHHE, (PU3MYECKHE | OK 04
Cnoxwuble >ups! XUMHYECKHE CBOMCTBA (PEAKIMM OKHUCICHHS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),

MOJIy4YeHUE U IPUMEHEHHE.

OnIHOOCHOBHBIE TIpENETbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAs W YKCYCHasi KHCIIOTHI):

CTpoeHHe, (U3MUECKHEe M XUMHYECKHe CBOicTBa (0OlIMe CBONCTBA KHUCIOT, peaKius 5

stepudukanym), TodydeHHe u TpuMeHeHne. CTeapWHOBas W OJCHHOBAs KHCIOTHI Kak

MPEJICTAaBUTENH BBICIIUX KAPOOHOBBIX KUCIIOT. Mbljia KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX

MOIOIIIEE ACHCTBUE.

Crnosxxubie 2Qupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCTOT. [ MAponu3 cnoxxHbIX 3¢upos. JKupsl.

I'maponns xupos. [Ipumenenne xupoB. buosornueckas posis )KHUPOB
Tema 5.3. Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01
YrieBoasl Teopernyeckoe odyueHne 2 OK 02

VrieBoasl: COCTaB, KIacCH(HMKAIUSA YIIIEBOJOB (MOHO-, MU- M IOJucaxapuibl). [Jroko3a — OK 04

MPOCTEHIINI MOHOCaxXapH: OCOOCHHOCTH CTPOCHHSI MOJIEKYNbI, (pU3MYecCKHe M XHUMHUYECKHE 2

CBOMCTBa TIIOKO3bI (B3aumojeicTBue ¢ ruapokcugom menu (II), okucneHme aMMHAYHBIM
pactBopoM okcuja cepedpa (I), BoccranoBneHue, OposkeHHE TITFOKO3bI), HAXO0XKJICHHUE B IPUPO/IE,
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MPUMEHEHHUE TJIIOKO3bI, OMOJIOTMYECKas pPOJIb B IKU3HEACATCILHOCTH OpPraHHM3Ma dYeJloBeKa.
dorocunTe3. PpyKTO3a KaK H30MEP TIIOKO3HI.

Caxapo3a — NpEeJICTaBUTEIb IUCAXAPHJIOB, THIPOJIM3 Caxapo3bl, HAXOXKJICHUE B MPHUPOJAC U
MIPUMEHEHHE.

[Tonucaxapuapl: KpaxMaa U IEJUI003a KaK MPHPOJHbIC mojauMepbl. CTpoeHHe Kpaxmaya |
[EJUTIONIO3BI, (PU3NYECKUE M XUMUYECKHIE CBOMCTBA Kpaxmaiia (THIPOJIn3, KaueCTBEHHAS PEeaKIIHs
C OJIOM)

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCJIOPOJ0COIePIKALIUX
OPTraHUYECKHUX
COEeIMHEHUN

Coaep:xaHue yueOHOro MaTepuaJia

I

IIpakTnyeckune 3aHsATHS

o

[Ipaktuueckass pabora Ne8. «HomeHknmaTypa KHCIOPOIOCOJEPKAMUX  OPTraHUYECKUX
COETUHEHUN.

TpuBuanpHas ¥ MEXIyHApOJHAsT HOMEHKIIATYypa, XUMUUYECKHE CBOMCTBA, CIIOCOOBI MOTYUYEHUS
CHUPTOB U (PEHOIOB, KapOOHOBBIX KUCIOT U 3(PUPOB, aTbIACTUIOB U KeTOHOB. COCTaBIIEHHE CXEM
peakuuii (B TOM YHCIE IO NPEIJIOKECHHBIM IEMOYKaM MPEBPAIICHH), XapaKTEPHU3YIOIINX
XUMHUYECKHUE CBOMCTBA KUCIOPOAOCOACPKANTUX OPTaHMUYECKUX COSUHEHUN

[MpakTnaeckas pabora Ne9. «Xumudeckue W (PU3HUYECKHUE CBOWCTBA KHUCIOPOIOCOACPIKANTUX
OpPraHUYECKUX COCTUHEHUSY.

[IpoBenenue, HaONIOAEHWE W ONHMCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIIHUPTOB,
Ka4eCTBEHHBIC PEaKIMM OJHOATOMHBIX CHHPTOB (oKkucieHue staHona okcuaom wmemau (I1)),
MHOT'0aTOMHBIX CIHPTOB (B3auMojeiicTBue riuiepuHa ¢ ruapokcuaom meau (1)), ambaernmaon
(oxucneHne amMuauHBIM pacTBopoM okcupa cepebpa(l) um rumpokcumom wmemm  (l1),
B3alMOJICIICTBHE KpaxMaJa ¢ HOJIOM), M3y4YE€HHUE CBOMCTB pacTBOpa YKCYCHOM KHCIIOTBI

OK 01
OK 02
OK 04

Pa3nes 6. A3oTcoagepskaiue OpraHi4ecKue CoeJuHEeHH

o

Tema 6.1.
AMMWHEL.
AMMHOKHCIOTEL.
benku

Coaep:xanue yueOHOro MaTepuaJa

o

Teopernyeckoe o0yueHue

N

AMWHBI: METUJIAMUH — MPOCTEUIIMI MPEACTaBUTENb AMHUHOB: COCTAaB, XUMUYECKOE CTPOEHUE,
(bU3UYEeCKre U XUMHUYECKUE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE.

AMUHOKHCTIOTHI Kak am(OTepHble OpraHHYecKue coeAuHEeHUs. DU3NUYeCKue U XUMHUYECKHE
CBOMCTBa aMHHOKHUCJIOT (Ha TpHUMeEpe TJIUIMHA). buonorndeckoe 3HAYCHHE aMUHOKHUCIIOT.
IlerrTu eI,

benku xak mpupoaHbsie moaumepsl. [lepBuuHas, BTOpUYHAs UM TPETHYHAS CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: TUAPOIIN3, IEHATYPAllHs, KAUECTBEHHBIC PEAKIINH Ha OCIKH

IIpakTnyeckue 3aHsATHSA

OK 01
OK 02
OK 04
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[TpakTrueckas padota Nel0. «CBoicTBa a30TOCOIEPIKAIMUX OPTaHUISCKUX COCTUHECHUI.
dusznueckue M XUMUYECKHE CBOMCTBA aMUHOB (pEaKIMU C KHUCJIOTaMU W TOPEHHs) H

aMUHOKHCIIOT (Ha mpuMepe riaunuHa). Habmonenrne u onucanue JEMOHCTPALIMOHHBIX OIBITOB: 2

JIeHaTypanus OEIKOB PU HarpEBaHHUH, I[BETHBIE PEaKIINK OEIIKOB
Pa3nen 7. BoicokomMoJieKyIsipHbI€e COeTHHEHHSI 2
Tema 7.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
[Tnactmacchl. IIpakTnyeckue 3aHATHSA OK 02
Kayuyku. Bonokna [Tpaktuyeckas pabora Nell. «CuHTre3, aHanM3 W KIACCU(PHUKAIMS BBHICOKOMOJICKYISPHBIX OK 04

COEIMHEHUI IIK 1.1

OCHOBHBIE TIOHSTHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEJAMHEHH: MOHOMEp, TOJHMED,

CTPYKTYpPHOE 3BEHO, CTENEeHb IOJMMEpPU3ALH, CPEIHss MOJIeKyJsipHas Macca. OCHOBHBIE

METO/BI CHHTE3a BBICOKOMOJICKYJISIPHBIX COSAMHEHUH — IMMOJIMMEPU3aLUs M TOJTUKOHICHCAIIHSI. 2

O3HakoMJIeHHE ¢ O0Opa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, KayuyKOB:

TUTACTMACCHI (MTOJMATUIICH, TIOJIUIIPOITMIICH, TIOJTMBUHUIXJIOPU, MOJUCTUPON); HATypalbHBIA U

CUHTETUYECKHE Kayuyku (OyTaJueHOBBIN, XIJOPOMPEHOBBIH U M3OMPEHOBHII); BOJIOKHA

(HaTypasibHBIE (XJIOTIOK, IIEPCTh, MIENK), MCKYCCTBEHHBIC (AleTaTHOE BOJOKHO, BHCKO3a),

CHHTETHYECKHE (KAIPOH M JIABCaH)
KonTposbnasi pa6ora .
3 CTpyKTypa U CBOWCTBA OPraHMYECKHUX BEIecTB (10 paszaeiam 3-7) 2
IIpodeccnonaibHO OPEHTHPOBAHHOE COJePKaHUE (COAepKAHUe TPUKJIIATHOTO MOLYJIs) 6
Paznen 8. Xumusi B ObITY M IPOU3BOACTBEHHOI 1eATEJbHOCTH YeJI0BEeKA 4 OK 01
Tema 8.1. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 02
XHUMUYECKUE Teopernueckoe o0yuenune . OK 04
TEXHOJIOTUH [IpaBuia 5KOJIOTMYECKH 11€1eCO00pPa3HOr0 MOBEACHHUS B OBITY U TPYJIOBOH NEATETBHOCTH B OK 07
B MOBCEJIHEBHOM | Ie/IsIX COXPAHEHUSI CBOETO 3/I0POBbSI M OKPYKAMOMICH MPUPOTHOM Cpelpl, OMacHOCTb IIK 1.1

u  1mpodeccuoHaTbHON
NESTEIbHOCTH YeIOBeKa

BO3JICUCTBUSI HA JKUBBIE OpPraHU3Mbl OPraHMYECKUX BEIIECTB OTIEIbHBIX KJIACCOB
(YyrmeBomoposibl, CIUPTHI, (PEHOJBI, XJIOPOPTaHUYECKHUE IPOU3BOIHBIC, ATBACTUIBI H JIP.),
I10Ka3aTcJIb Hpe,Z[G.HBHO I[OHyCTPIMOfI KOHLIeHTpaLII/II/I 1 €ro UCII0JIb30BaHHUC.

Ponp xumum B oOecriedeHUH SKOJIOTHYECKOM, SHEPreTHUYEeCKOM M MHUIEBON O€30MacHOCTH,
paSBI/ITI/II/I MCAUIIUHBI, CO3JaHUHN HOBBIX MaTepI/IaHOB (B 3aBUCUMOCTHU oT BHUJIa
npodeccnoHaNbHOM 1eATeIbHOCTH ), HOBBIX HICTOYHUKOB YHEPIHH (1bTEpHATUBHBIE HCTOUHUKH
sHeprum). lloHsATHE O HAy4YHBIX METOJAaX TIO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKITHiA.
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[IpencraBienuss 060 OOMIMX HAyYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOJYYEHHs BaKHEUIIUX
BEILIECTB (HA MpUMepax MPOU3BOJICTBA aMMUAKA, CEPHON KHCIIOThI, METAHOJIA).

XuMusi W 300pOBbE UEIOBEKa: MpaBuia O€30MacHOr0 HCIONIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, OLITOBOM XMMUU B MTOBCETHEBHON KU3HU

IIpakTnyeckune 3aHsATHS

[Tpaktuyeckas pabora Nel2. «IIpuMeHeHHE XWMHYECKUX BEIIECTB U TEXHOJOTUH C Y4ETOM
Oynyiuel npodeccuoHanbHOMN e TeTbHOCTH.

Pemenue keiic-3a1ay 1o TeMaM: IHIIEBBIE IPOIYKThl, OCHOBBI PALMOHAIBHOIO IUTaHMS,
BAOXHEHIINE CTPOUTENBHBIE W  KOHCTPYKLMOHHBIE MAaTEpHajbl, CEIbCKOXO3HCTBEHHOE
IIPOU3BOJCTBO, KPAacKH, CTEKIJIO, KepaMHKa, MAaTepUaibl I JJIEKTPOHUKH, HAaHOMAaTEPHUAIbI,
TEKCTHJIbHbIE BOJIOKHA, MCTOYHHUKM DSHEPruM, OpPraHUYeCKUE U MHUHEpalbHble YI00peHus,
JICKapCTBEHHBIE M KOCMETUYECKUE MPErapaThl, ObITOBAast XUMUSI, MAaTEPHAJIBl U3 HCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

3ammra: [lpeacraBieHue pe3ynbTaTOB pEMICHUS Keiic-3amady B (GopMe MHUHH-TOKIAAa
(tormyckaeTcs UCIOJIb30BaHUE rpaMueCcKUX U IPE3eHTAllMOHHBIX MaTepHaJIoB)

Ipome:kyTouHasi arTecTanusi o qucuunaune (nuddepeHnpoBaHHBIN 3aUeT)

Bcero

72
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3. YCJIIOBUA PEAJIM3ALIUN IHPOI'PAMMBbI
OBHIEOBPA3OBATEJIBHOT'O IIPEIMETA

3.1. TpeGoBanusi K MHHMMAJIbHOMY MATEPUAIbLHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Jlist peanuzanuu MporpaMMbl MpeMeTa JOHKHBI ObITh MPETyCMOTPEHBI
CJIEIYIOUIUE CTIEHHAIbHBIE TOMENICHUS: YUeOHbI KAOMHET XUMUU W/ WM Y4eOHOU
XUMHUYECKOU J1TaO0OpaTOpUH.

OGopynoBanne yuyeOHOro kaOuHera (HArJSAJAHbIE MOCOOMA): HaOOPHI
IaPOCTEPKHEBBIX MOJIENIE MOJIEKYJl, MOJEIM KPUCTALIMYECKUX PEIIETOK,
KOJUICKIIUM TIPOCTBIX M CJIOXKHBIX BEIIECTB W/WIA KOJJICKIUUA TOJIUMEPOB;
KOJUIEKIIMS TOPHBIX MTOPOJT U MUHEpaJoB, Tabiuiia Menaeneena, yueOHbIE (PUITbMBI,
1upoBbIe 00PA30BATEIBHBIE PECYPCHI.

Texnuyeckue cpeacrsa o0Oy4YeHHMs: KOMIBIOTEp C YCTPOMCTBaAMHU
BOCIIPOU3BEACHUSI 3BYKa, MPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM,
MYJIbTUMEINMHAS TOCKA, YKa3Ka-IIPE3EHTEP IS PE3CHTALUM.

3.2. UudopmannonHoe odecrnevyeHne peajsu3anun NporpaMmal

Ilepeyenb pexkomMeHayeMbIX Y4eOHBIX H3AaHuii, MHTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JTUTEPATYPbI:

OcCHOBHbBIC HCTOYHUKHU:

1. Pymsutuc, I'. E. Xwumusa: 0a30Bblii ypoBeHb : YYEOHHK IS
o0pa3oBaTeNIbHBIX OpraHu3alvii, peanu3yrolux 00pa30BaTENbHbIE MPOrPAMMBI
cpenuero npodeccuonanbuoro oopaszoBanus / I'. E. Pynsurtuc, @. I'. ®enpaman. —
2-¢ m31. — Mockaa : [IpocBemenne, 2025. — 336 ¢. — ISBN 978-5-09-124954-5.
— TekcT : 3NeKTPOHHBIN // DAEKTPOHHBIN pecypc HUGppPoBoi oOpa3oBaTeILHOM
cpenbl CITO PROFo6pa3oBanue.

2. Jlyneiiko, T. I'. Xumus : yueonuk gy CIIO / T. I'. JIynetiko, O. B. 15165710,
E. A. PemernukoBa. — 2-¢ u3a. — CapatoB, Mocksa : [IpodobpazoBanue, Aii [1u
Ap Menamna, 2024. — 308 c. — ISBN 978-5-4488-1955-1, 978-5-4497-2852-4. —
TekcT : AeKTPOHHBIN // DNEeKTPOHHBINA pecypc UGPOBO 00pa30BaTEIbHON CPEIbI

CITO PROFo6pa3oBanue.
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JlonoiHuTEeIbHbIe HCTOYHUKH

2. Heuaes, A. B. Xumus : yueoHoe nocooue miis CIIO / A. B. Heuaes ; nof
penakuuer M. I'. HMBanmoBa. — 3-e wusn. — CaparoB, EkarepunOypr
[TpodobpazoBanue, Ypansckuii deaepanbubiii yauBepcuret, 2024. — 110 ¢. —
ISBN 978-5-4488-0467-0, 978-5-7996-2818-5. — TekcTt : 3JIEKTPOHHBIA //
DIIEKTPOHHBIM  pecypc udpoBoit oOpa3oBaTeIbHOM cpenbl CIIO
PROFo06pa3oBanue.

HNuTepHeT-pecypcehl

www. pvg. mk. ru (onumnuana «I[lokopu BopoObeBEI TOPEI»).

www. hemi. wallst. ru (OOpa3zoBaTeabHBIN CAUT IJI5 MIKOJIBHUKOB « XUMUSI).
www.alhimikov.net (OGpa3oBaTenbHBIN CAUT SISl MIKOJIBLHUKOB).

www. chem. msu. su (QyekTpoHHast OMOJIMOTEKa O XUMUH ). Www.enauki.ru
(uHTEepHET-U3/1aHue i yuuTenei « EcTecTBeHHbIE HAYKI ).
WWW. 1september. ru (MmeToanueckas razera «llepBoe CeHTIAOP»).
www. hvsh. ru (kypHan «Xumus B 1mkose»). www.hij.ru (kypHan «XuMus u
KU3HBY). Www.chemistry-chemists.com (27I€KTpOHHBIM JKypHAI «XUMUKH H

XAMHS»).
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4. KOHTPOJIb U OHLEHKA PE3YJIbBTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOTI'O IIPEIMETA
KoHTposib ¥ oIleHKa  pe3yslbTaToB  OOYy4YEHMs]  OCYIIECTBIISETCS

IIPETOAABATEIIEM B IIPOLIECCE TPOBEICHUS MPAKTUUECKUX 3aHATHH 1 JaOOpaTOPHBIX
paboT, TECTUPOBAaHMSI, a TAK)XKE BBINOJHEHUS O00YyYaroIIMMUCA WHIMBUIYaJIbHBIX
3aJaHui, TPOEKTOB, HCCIeAOBaHUU. Pe3ynbTarel 00y4YeHHS OIpPEnessioT, 4YTO
oOydJaroiecs: OJDKHBI 3HATh, MOHUMAaTh W JEMOHCTPUPOBATH MO 3aBEPIICHUU
U3YYEHUS JUCIUIUINHBIL.

Oo0masi/npogeccuoHaIbLHas Pasnen/Tema Tun oueHoYHbIX
KOMMETEHIUsI MeponpusiTHii
OK 01. Beibupats criocoObl pemeHus Tema 1.1-1.7
3asa4 mpodeccuoHAIBHON eATeTbHOCTH Tema 2.1,2.2
MPUMEHHUTEIFHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1 TectupoBanue
Tema 7'1 VYerHblii ompoc
Tema 8.1 Pemenne pacuétHnix 3amau
: Ha6roienne 3a Xx010M
OK 02. Mcnonb30BaTh COBPEMEHHbIE Tema 1.2, 1.4, A A
BBITIOJTHEHUS IPAKTUKO-
CpelICTBa MOUCKA, aHAJIU3a U 1.6,1.7 R ona p SATAHILT
UEHTUPOBAHHBIX HUHT
MHTepHpeTanuyu HHPOpMaLuu, u Tema 2.1,2.2 Hp P a
e/ICTaBIICHHE
MH()OPMAIIMOHHBIC TEXHOJIOTHH IS Tema 4.1, 4.2 pell
. €3yJIbTaTOB
BBINOJIHEHUS 3a/1a4 PO eCCHOHATbHON Tema 5.2-5.4 pesy
MPAKTUYECKUX U
NEeSATeTbHOCTH Tema 6.1 p
Tema 7.1 J1a00paTOPHBIX padoT
Tema 8.1 [TpoBeneHNE XUMHUYIECKOTO
OK 04 Tera 1'7 HKCIIEPUMEHTA
' ' Brinosnnenue
i Tema 2.1,2.2
D¢ hexTuBHO B3aUMOIEHICTBOBATH U > KOHTPOJIBHBIX
paboTaTh B KOJIEKTHBE H KOMAH/IE Tema 4.1, 4.2 pabor 1o
Tema 5.2-5.4
Tema 6.1 paszzaenaM AUCHUTLITUHBI
Tema 7'1 O1ieHKa CaMOCTOATEIBEHO
Tema 8'1 BBITIOJIHEHHBIX 3aIaHUI
v : 3ammuTa penieHus Keic-
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7 sana" (CI;‘IGTOM Gymymeit
OKpY>Karolleu Cpenbl, Tema 5.1 IpOheCCHOHATBHOM
pecypcocOepekeHnIo, MPUMEHTh 3HaHust | Tema 8.1
JESITEIILHOCTH )
00 M3MEHEHUU KIMMaTa, IPUHIUIIBI BIMOHEHHe 3a1amHi
OepeKIIMBOT0 MPOU3BOCTBA, 3P (HEKTUBHO o
o . MIPOMEKYTOUHOU
JICIICTBOBAThH B YPE3BBIYANHBIX CHTYAIIHIX
MK 2.1 Tema 2.1 arrectatim
CrtpykrypupoBaTh HH(PpOBbIe TaHHBIE A1si | Tema 3.1
myOJIuKaIuu Tema 4.1
Tema 7.1
Tema 8.1
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