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1. OBIIASI XAPAKTEPUCTUKA PABOUYEHN ITPOTPAMMBI YYEBHOM JIJUCHUILJIUHBI

«0O0I11.12 Xumus»

1.1. MecTo McuMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbI:

YueOHasi TUCHUIUIMHA «XHUMHUS» SIBISIETCS 003aTeNIbHOM YacThio 00I1e00pa30BaTENbHOIO KA
obpazoBarenbHOU mporpamMmMbl B coorBeTcTBUU ¢ @I'OC CIIO 1o cnermanbaocT 44.02.03 Ilemxaroruka

JOITIOJIHUTCIIBHOI'O 06p330BaHI/IH.

Ocoboe 3HaueHue aucHUIuIMHa uMeeT npu ¢opmuposanuu u passutuu OK 01, OK 02, OK 04,

OK07nlIK 2.1

1.2. He.]'lb H INIAHUPYEMBIC PE3YJbTAThI 0CBOCHUA TUCHUIIIMHBI:
B PaMKax MMporpamMmabl yqe6H0171 JUCHUITIIMHBI 06yLIaI-OI_HI/IMI/ICH OCBaMWBAIOTCAd YMCHUA U 3HAHUSA!

Koxa
IIK, OK

YmMmenus

3Hanuga

OK 01.

Bri6upath criocoOsr
pelIeHus 3a1a9
npoeCCUOHATLHON
JeSTEIbHOCTH
MPUMEHUTEIBHO K
pa3IMIHBIM
KOHTEKCTaM

- pacro3HaBath 3ajady u/uim
npobieMy B podecCHOHATLHOM
W/WIM COLMAIBHOM KOHTEKCTE;

- aHAJIM3UPOBATH 3a/1a4y H/HIIH
poOJIeMy U BBIICISATH €€ COCTaBHbIC
YacTH;

- OTIPE/ICTIATH ATAIBI PEIICHUS
3a/1a4u; BBIABIATH B 3PPEKTUBHO
MCKaTh HH(OPMAIHIO,
HEOOXOUMYIO ISl PEIICHUS 3a]]auu
W/WH IPOOIIEMBL;

- COCTaBJIATH TUIAH JICHCTBUSI,

- OIIPEACNIATh HEOOXOIUMBIE
peCypChI; IPUMEHSThH aKTyaJIbHbIC
METOBI paboTHI B
poheCCUOHATILHON M CMEXHBIX
chepax;

- pealln30BBIBATh COCTABICHHBIN
TUTaH; OLIEHUBATD MOCIIEC/ICTBHS
CBOHUX (CaMOCTOSITENIHO C TIOMOIIBIO
HaCTaBHUKA).

- YMEThH BBIABIATH XapaKTepHbIC
MIPU3HAKH U B3aUMOCBSI3b
W3YYECHHBIX MTOHSITHH, TPUMEHSATh
COOTBETCTBYIOIIHE MTOHATHUS TIPU
OTHMCAaHUU CTPOCHHUSI U CBOICTB
HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB U UX MPEBpAIICHUN;

- BBISIBIISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HAHUH C TOHIATHIMH U
MIPEJICTABICHUSIME JIPYTHX
€CTECTBEHHOHAYYHbIX IIPEAMETOB;

- YMETh UCTIOIb30BaTh
HAaUMEHOBAHUS XUMHUYECKHIX
COEIMHEHUH MEXITYHapOIHOTO
COI03a TEOPETUYECKOU U
MIPUKJIATHON XUMHUH H TPHBHATLHEIC
Ha3BaHUS BAKHEHIIINX BEIIECTB
(3THIIeH, alleTHIICH, TTHUIEPHH,

- pacrio3HaBaThb 3aJa4y U/Win
npo0semMy B mpohecCuOHATLHOM
U/WII COITMATTEHOM KOHTEKCTE;

- aHaJIM3UPOBATH 3aJa4y U/WiIn
npo0JIeMy U BBIJIEIATH €€ COCTaBHBIC
4acTH; ONPEIENIATh dTaMbl PEHICHHUS
3aJauu;

- BBISIBJIATH ¥ 9P (HEKTUBHO MCKATh
UHPOPMALINIO, HEOOXOUMYIO TSI
pelleHus 3aa4u U/Uil IpoOIeMbL;

- COCTaBJIATH IUIAH JICHCTBHS,
OTIpeesATh HE0OXOUMbIE PECYPCHI;
- IPUMEHSTH AKTYaJIbHBIE METOIBI
paboThI B Ipo(ecCHOHAILHON 1
CMEXHBIX cepax;

- peaJin30BbIBATh COCTABICHHBIN
TUTaH;

- OLICHUBATh MOCJIEACTBUS CBOUX
(camMOoCTOATENHHO C TOMOIIBIO
HACTaBHHKA)

- CUCTeMY XUMHUYECKUX 3HAHHIA,
KOTOpasi BKIIIOYAET:
OCHOBOIIOJIATAIONINE TTOHATHS
(XMMHUYECKUH 2JIEMEHT, aTOM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-,
d-3J1eKTpOHHBIC OPOUTAIN ATOMOB,
WOH, MOJIEKYJa, BAJICHTHOCTD,
JIEKTPOOTPHUIIATEIBHOCTD, CTENICHb
OKHCIICHHSI, XUMUYECKasi CBSI3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHbIN 00beM,
YTJIEPOJIHBIN CKEJIET,
(GyHKIIMOHATBHAS TPYIINA, PaIUKa,
M30MepHsi, U30MEPHI,
TOMOJIOTHUECKHUH psijl, TOMOJIOTH,
YTJIEBOOPO/IBI, KHCIOPOA- U
a30Tco/ieprKallue CoeIMHEHMS,
OMOJIOTHYECKH aKTUBHBIE BEIECTBA
(yrneBoapl, )KUpPbI, OETIKK), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
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¢benon, hopmanbaerua, yKkeycHas
KHUCJIOTa, TJIMLWH, YrapHbIi a3,
YTJIEKUCIIBIN Ta3, aMMUaK, ralieHas
HU3BECTh, HETallleHas! U3BECTh,
IIUTHEBAS COJA U IPYTHX),
COCTaBJISITH (hOPMYJIBI
HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB, YPABHEHUSI XUMUUYECKUX
peaxuii, OOBSICHIT UX CMBICIT;
MOJTBEPK]IaTh XapaKTEPHbIE
XUMHUYECKHUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMHU
SKCIEPUMEHTAMH U 3aITUCAMU
YpPaBHEHUN XUMHYECKUX PEAKIUK;
- YCTaHABIUBATh NMPUHAJJICKHOCTD
HM3YyYECHHBIX HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB K
OTpeIeTICHHBIM KJIaccaM | TPpYIIam
COCMHEHM, XapaKTEpU30BaTh UX
COCTaB ¥ Ba)KHEHUIIINE CBOIICTBA;

- ONPENIENATh BUJIbI XUMHUYECKUX
CBsI3el (KOBaJIeHTHAs, MOHHAS,
MeTaJuTH4ecKasi, BOJOPOIHAS ), TUITBI
KPUCTAJUTMYECKUX PEIIETOK
BCIIECTB;

- KJIacCU(UIIUPOBATH XUMHYCCKHE
peakuuu

BBICOKOMOJICKYJISIPHBIE COSMHECHUS,
KpUCTaJJIN4YecKasl pelieTKa, TUITbI
XUMHYECKUX PEAKIUN
(OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE,
9K30-H SHJIOTEPMHUUECKHUE, PEAKIINT
MOHHOTO 0OMEHa), pacTBOp,
AEKTPOJIUTHI, HEAJICKTPOIHUTHI,
ANEKTPONIUTHYECKAS TUCCOIHALINS,
OKHUCJIUTE]h, BOCCTAHOBUTEIIb,
CKOPOCTh XUMUYECKOW peaKini,
XUMHYECKOE PAaBHOBECHUE), TCOPUU H
3aKOHBI (T€OpUs XUMHUYECKOTO
CTPOCHHS OPTaHUYCCKUX BEIICCTB
A.M. bytneposa, Teopust
3JEKTPOJIUTUYECKON JUCCOLIMAIINH,
nepuoanueckuit 3akon [1.1.
MeHeneeBa, 3aKOH COXPaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU,
(haKTOIOTHYECKHE CBEICHUS O
CBOICTBAxX, COCTaBe, MOJTYYCHUH U
0e301acHOM MCIOJIb30BAaHUU
BaXHEHUIIINX HEOPTaHUYECKHUX U
OpPTaHHYECKUX BEIIECTB B OBITY U
MPAKTHYECKOH JeITeIbHOCTU
YEJIOBEKA;

OK 02.
Hcnons3oBars
COBpPEMEHHBIC
CpezAcTBa MOUCKa,
aHaIM3a u
MHTEpIpeTanuu
uHpoOpMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeTbHOCTH

- ONIPEJENATh 33341 AJIs TOUCKA
nHpopMalnn, HEOOXOJUMbIe
WCTOYHUKH WHPOPMALINH;

- IUTAHUPOBATh MPOLECC TOUCKA;

- CTPYKTYPHPOBATH TIOIYIaeMYIO
HuH(pOpMaINIO;

- BBIJIEJIATh HanOoJiee 3HaYMMOe B
nepeyHe HHpopMaIuy;

- OLICHUBATh NPAKTHUYECKYIO
3HaYMMOCTb PE3YJIbTATOB MTOMUCKA;

- 0OpPMIIATH pE3yabTATHI TOUCKA,
MIPUMEHSTH CPENICTBA
MH(POPMAIMOHHBIX TEXHOJIOTUN A1
pemeHust poheCcCHOHANBHBIX 3a/1a4;
- HCIOJIB30BaTh COBPEMEHHOE
MPOrpaMMHOE 0OecTIeYeHUE;

- HCTOJIB30BATh PA3ITUYHBIC
1u(QpoBbIE CPEACTBA IS PEIICHUS
npogecCHOHANBHBIX 3a]1a4

- IUTAHUPOBATH U BHIMTOJTHSATH
XUMUYECKHH IKCIIEPUMEHT
(peBparnieHus: OpraHMIECKUX
BEIIECTB IPU HarpEeBaHUH,
MOJTy4eHHE STUICHA U U3YYEHHE €T

- IepeYeHb NHPOPMAITMOHHBIX
UCTOYHUKOB, IPUMEHSIEMBIX B
npo¢eCcCHOHANTBHON EATEeTbHOCTH;
- IPUEMBI CTPYKTYPHUPOBAHUS
nH(popmanuu;

- (hopmaT odopmIIeHUS pe3yIbTaTOB
HoMCcKa MH(POPMAIIUH, COBPEMEHHBIE
CpEeACTBA U YCTPOMCTBA
uH(pOpMaTU3ALINN;

- TIOPSIIOK UX PUMEHEHHSI 1
nporpaMMHoe oOecrieyeHue B
npo¢eCcCuOHANTBHON eATETLHOCTH B
TOM YHCJI€ C HCITI0JIb30BaHUEM
HU(pPOBBIX CPEICTB

- OCHOBHBI€ METO/Ibl HAyYHOT'O
MTO3HAHWS BEIIECTB U XUMUYIECKUX
sABIeHUH (HaOMI01eHNe, U3MEPEHUeE,
AKCIEPUMEHT, MOJICITUPOBAHHE);
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CBOWCTB, KAUECTBEHHBIC PEAKIINH Ha
albJIErUJIbl, Kpaxmall, YKCYCHYIO
KHCJIOTY; IeHATypauus OEIKOB MPH
HarpeBaHuu, [IBETHbIC PEAKIINH
0E€JIKOB; MPOBOAUTH PEAKIIUU
HMOHHOT0 00MEHa, OIpeesTh Cpeay
BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIC
peaknuu Ha cynbdar-, KapOoHaT- U
XJIOpU/I-aHHOHBI, HA KaTHOH
aMMOHHS; pelIaTh
HKCIIEPUMEHTAIbHBIC 33]]aUH 110
temaM "Meraiel" u "Hemeramasr")
B COOTBETCTBHUH C IIPAaBUIAMHU
TEXHHUKHU 0€30MaCHOCTHU MIPU
o0paIllleHu! C BEeIECTBAMU U
J1a00paTOPHBIM 000PYIOBAHUEM;
MPEICTABIATH PE3yIbTATHI
XHUMHYECKOT0 SKCIIEPHMEHTA B
dbopmMme 3amnucu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIIHMI U
(hopMyIHpOBaTh BHIBOJIBI HA OCHOBE
3THX Pe3yJIbTaTOB;

- aHaJIM3UPOBATH XUMHUYECKYIO
UH(POPMAIIHIO, TIOTYIaeMYIO U3
Pa3HbIX UCTOYHUKOB (CPEICTB
MaccoBOW WH(POPMAIINH, CETh
WutepHer u apyrue);

- IPOBOJIUTH PACUETHI IO
XUMHYECKUM (hopmyrnam u
YPaBHCHHSIM XUMUYECKHUX PEAKITHH C
UCMOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBUS) Ta30B,
KOJINYEeCTBa BEIECTBA,
HCIOJIb30BATh CUCTEMHbBIE
XUMHUYCCKHUE 3HAHUS JUTS TPUHATHS
pelieHni B KOHKPETHBIX KU3HEHHBIX
CUTYaIHsX, CBA3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM

OK 04.

OS¢ dexTuBHO
B3aWMO/IEMCTBOBATH U
paboTaTh B
KOJUICKTHBE W KOMaH/Ie

- OpraHu30BbIBaTh padboOTy
KOJIJICKTHBA U KOMaH/Ibl;

- B3aUMO/JIEHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, JIE€THbMH B XOJI€
po¢eCCUOHATBHON IEATETLHOCTH

- IUTAHUPOBATH U BBIMOJHATH
XUMHAYECKHIA SKCTIEPUMEHT
(mpeBpareHust OpraHuuecKux
BEIIECTB MPH HAIPEBaHHH,
MIOJIy4YEHHUE ITUIIEHA U U3YYEHHUE ET0
CBOWCTB, KAUYECTBEHHBIC PEAKIINU Ha

= IICUXOJIOTHYECCKHUEC OCHOBBI
IEeITEIbHOCTH KOJUIEKTHBA,
IICUXOJIOTHYECKHE 0COOEHHOCTH
JINYHOCTH,

- OCHOBBHI HpOCKTHOﬁ JCATCIIBHOCTHU
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aITb/ICTU/IbI, KpaxMall, YKCYCHYIO
KHCJIOTY; ACHATYpaIus OEIKOB IpH
HarpeBaHHH, [IBETHBIC PEAKIIUH
O€JIKOB; IPOBOIUTH PEAKIIUH
MOHHOTO 0OMEHa, ONPEIeIsATh CPEay
BOJIHBIX PACTBOPOB, KaUeCTBEHHBIC
peakuu Ha cynbgaT-, KapOoHaT- U
XJIOPH-aHUOHBI, HAa KATUOH
aMMOHHUSI; pelaTh
9KCIIEPUMEHTANIbHBIC 3a/1a4H T10
temaM "Metaisl" u "Hemeranst")
B COOTBETCTBHH C ITPABUIIAMH
TEeXHUKU 0€30I1aCHOCTHU TPU
oOpallleHNH C BEIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;
IPEACTABISAT PE3YIIbTAThI
XMMHYECKOTO IKCIICPUMEHTA B
(dbopMe 3arnrcu ypaBHEHUH
COOTBETCTBYIOIINX PEAKLUI U
(bOpMyIUpPOBATH BHIBOJIBI HA OCHOBE
ITHUX PE3YJIbTATOB

OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHUU KIIUMaTa,

- cO0JII0IaTh HOPMBI DKOJIOTHYESCKOM
0e30I1acHOCTH;

- OIPEICIISITh HAIIPABJICHHUS
pecypcocOepekeHUs B paMKax
podeccCHOHaIbHOM IeATEIIBHOCTH
IO CIICIIUATBHOCTH, OCYIIECTBIIATh
paboTy ¢ coOM0AeHNEM TPUHIIUIIOB

- IIpaBHJIa SKOJIOTUYECKOM
0€30MaCHOCTH NP BEACHUU
poeCCUOHATIBHOM JIeITETLHOCTH,
- OCHOBHBIC PECYPCHI,
3aJICHICTBOBAaHHBIC B
po(heCCUOHATILHOM IS TEIIbHOCTH,
yTH oOecreueHus

TIPUHITATIBI - OEpEKITMBOTO MTPOU3BOJICTBA; pecypcocOepeKeHus;
OepexKIMBOTO OpraHHU30BBIBATH - IPUHITUIIB OEPEKITUBOTO
MIPOU3BOJICTBA, poheCCHOHATTFHYIO AEATEIBHOCTD C | TIPOU3BO/ICTBA;
3pHEKTUBHO y4eTOM 3HaHHI 00 U3MEHEHU! - OCHOBHBIE HAMPABJICHUS U3MEHEHHUS
HeﬁCTBOBaTB B KIIMMAaTUYCCKUX YCJIOBI/Iﬁ peruoHa KIIMMAaTHUYCCKUX YCJ'IOBI/II\/’I peruoHa
Ype3BBIYAITHBIX - cOOMI0IaTh MpaBUiIa SKOJIOTHIECKH
CUTYaIUsIX 11€J1ec000pa3HOro NOBECHUS B OBITY

U TPYZAOBOM JI€ATEIIBHOCTH B LEIAX

COXpPaHEHMsI CBOETO 3/J0POBbS U

OKpY>Karolle NpUPOTHON CPEBI;

- YUUTBHIBATh OMACHOCTh

BOSI[GI\/JICTBI/ISI Ha JXUBBIC OPTraHU3MbI

OTIpe/ICTICHHBIX BEIIECTB, TOHUMAs

CMBICIT TIOKa3aTeJIsl MpeIeTbHOM

JOTTYCTUMOW KOHIICHTPAIUU
IK 2.1 - pa3pabaThIBaTh JOMOTHUTEIbHBIC - TEXHOJIOTUYECKHE OCHOBBI
Pa3pabatbiBaTh o0mieo0pa3oBaTeabHbIe MPOrPaMMBbl | pa3pabOTKH JTOTOTHUTEIbHBIX
JIOTIOTHUTEIILHBIC B M30paHHOM o0nacTu 0011e00pa3oBaTeIbHBIX MPOTPaAMM B
0011e00pa3oBaTeNbHbIC | IEATETLHOCTH; n30paHHO# 00JIacTH
MPOTPaMMBI. - OTIPEIENIATh LENH U 33a]a4H, JOTIOTHUTETTFHOTO 00pa3oBaHUs

TUTAHUPOBATH JIOTIOTHUTEITHHOE
o0Opa3oBaHUe JIETeil 1 B3POCIBIX B
n30paHHO# 00JaCTH IESITEILHOCTH.
- pa3pabaThIBaTh y4eOHO-

- TpeOoBaHus K yueOHO-
METOMYECKUM MaTepHaliaMm,
MIPUMEHSIEMBIM B HauaIbHOW IIKOJIE
JUIsl OpraHU3alMi BHEYPOUHOU
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METOJIUYECKIE MaTePHAIIbI JIJIs JIESITEIIbHOCTH.
MPOBEJICHUS] BHEYPOUHOTO 3aHTHSI.
- CIIOCOOEH OPTraHNU30BHIBAThH
pa3IMyYHbIC BUJIbI 1EATEIbHOCTH
(mpeaMeTHast; UTPOBast; TPYAOBAs;
M03HABaTENbHAS,
HCCIIeIOBATENLCKAS U TPOCKTHAS
NeSITeNIbHOCTH;, XyI05KECTBEHHO-
TBOpPYECKAsT; MPOyKTHBHAS
NEeATEILHOCTh U IPyrye) U oOIeHne
JIETe PaHHETO U JOIIKOJIBHOIO
BO3pacTa

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM IV CHUILIMHBI
2.1. O0beM yueOHOI JMCHMILJIMHBI M BH/AbI Y4eOHOIl padoThl

Bua yueOHoii padboThl O0Bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPaMMBbl Y4eOHO 1M CHMIIJIMHbI 76

B T.4. B (hopMe NMPAKTHYECKOI MOJATOTOBKH

B T.4..

TEOPETUIECKOe 00yIeHNE 38
MPAKTHYECKHE 3aHATUA (€CIU IPETyCMOTPEHO) 38
IIpome:kyTo4yHas aTTecTanus (3K3aMeH)
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2.2. TemaTnyecKkuii IJIAH U COJAepPKaAHME YUeOHON TUCUMIIJIMHBI

Oo0nem, ak. u /

Koanl koMmnereHnui
H JUIHOCTHBIX

B TOM 4YHCJIe pe3yJabTaToB,
HaumeHoBaHue Conep:kanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH B opme ¢dopmupoBanuio
pa3/ieJioB U TeM o0yJarImmxcst MPAKTHYECKOM KOTOPBIX

NOATOTOBKH, crocoo0cTByeT
aK. 4 JJIeMEeHT
MPOrpamMMblI

Pa3nen 1. OCHOBBI CTPOEHMSI BEelIeCTBA 8/4

Tema 1.1. Crpoenue | OCHOBHOe cOepKaAHHE 4 OK 01

aToMOB XUMHYeckux | Teoperuueckoe o0y4ueHue 2

JJIEMEHTOB U CospemenHast MOjielib CTpoeHUst aromMa. CHMBOIMYECKMH SA3BIK XUMHUH. XHUMHYECKUN

ipupoaa 3JIEMEHT. DIIeKTPOHHAast KOHpUryparust aroMa. Kiaccubukanms XUMHUECKUX 3JICMEHTOB

XUMUIECKOU CBSSM (- p-  d-s;memenThl). BaneHTHBIE 37€KTPOHBI. BajeHTHOCTh. DIEKTPOHHAs MPUPOJA 5

XMUMHYECKON CBSI3H. DJIEKTPOOTPHUIIATEILHOCTD. BH/IbI XUMHUECKOH CBSI3M (KOBAJICHTHAS,

WOHHAs1, METAJUTNYECKas, BOJOPO/IHAsA) U CIOCOOBI ee 00pa3oBaHus. MeCTO XMMHUYCCKHX

3HAHMU B OyayIei mpodecCHOHaIbHOM IeITeIbHOCTH.

IpakTHyecKue 3aHATHS 2
Pemrenue 3amanuii Ha HCHOJIL30BaHUE XUMUYESCKON CUMBOJIMKHY U Ha3BaHUH COETMHEHUN

10 HOMEHKJIAType MEXIYHApPOJHOTO COK03a TEOPETHUYECKOW WM TPUKIAJHOW XUMHUH U
TPUBHAIBHBIX HAa3BaHWM JUIS COCTABJICHHS XHMHUYECKHX (OPMYJT JIBYXaTOMHBIX
COoeMHEeHUHN (OKCHUIOB, CyIb(HUIOB, THAPUIOB H T.M.) M JPYI'MX HEOPraHHUYECKUX 5
COCIMHEHUH OT/ICTbHBIX KIIaCCOB.

[pakTHyeckre 3aaHusI Ha YCTAHOBJIEHHE CBA3M MEXy CTPOCHHEM aTOMOB XHUMHUYECKHX
SJIEMCHTOB M TEPHOJHMYECKUM H3MEHEHHEM CBOWCTB XMMHYECCKHX 3JEMEHTOB M HX
COCJIMHEHUH B COOTBETCTBUU C MOJIOKeHHEeM [lepnoinieckoil CHCTeMBI.

Tema 1.2. OcHoBHoOe coJepKaHue 4 OK 01

Iepuoanveckuii Teopernueckoe odyuenue 2 OK 02

3aKOH M Ta0/nua [Tepuoanyeckas cuctema XxuMudeckux snemMenToB J[.1. MenneneeBa. ®uznueckuit 2

JI.A. MenaesieeBa

cmeici [lepuoamaeckoro 3akona [[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX IJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CII0KHBIX BEUIECTB B
COOTBETCTBHUH C TIOJIOKECHUEM XHMHYECKOTO dJIeMeHTa B [lepuoandeckoil cucreme.
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MupoBo33peHueckoe 1 HaydyHoe 3HadeHue [lepuoanueckoro 3akona [[.1. Menneneesa.
IIporno3ser I.1. Menaeneea. OTKpbITHE HOBBIX XMMUUYECKUX JIEMEHTOB.

IIpakTnyeckue 3aHATHS

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 33JIaHUN HA XapaKTEPUCTUKY
XHUMHYECKHX DJIEMEHTOB «MeTalunueckre / HeMeTalJINUeCKUe CBOMCTBA,
3JICKTpOOTpI/IHaTeJIBHOCTL XUMHUYCCKUX 3JICMCHTOB B COOTBECTCTBUHU C UX BHGKTpOHHBIM
CTPOCHHMEM H ITOJI0KEHUEM B MEPUOIUIECCKON CHCTEME XUMHYECKUX dieMeHToB [1.1.
Menneneenay»

Pa3nes 2. CTpoeHue U cBOiicTBA HEOPraHNYEeCKUX BellecTB

20/10

Tema 2.1.
Kanaccupuxanus,
HOMEHKJIATypa H
CcTpoeHHne
HEOPraHu4ecKHX
BelllecTB

OCHOBHOe co/Iep:KaHue

Teopernyeckoe o0yueHue

[Tpeamer Heopranmueckoid xumuu. Kinaccudukanms HeOpraHM4ecKix BEIIECTB.
[Tpocteie u crnokHble BemecTBa. OCHOBHBIE KJIACChl CI0XKHBIX BEIIECTB (OKCHU/IBI,
TUAPOKCHUIBI, KUCIIOTHI, COJIM). B3auMOCBA3b HEOPraHNYeCKUX BELECTB. ArperaTHble
cocTosHus BemecTBa. Kpucrammudeckue u amopgHbie BelecTa. THIIbI
KPUCTAIIMYECKUX PELIETOK (ATOMHAsA, MOJIEKYJIIpHAs, HOHHAs, METAJUIMYECKas).
3aBUCHUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH.
3aBUCHUMOCTh XUMUYECKOM aKTUBHOCTH BEIIECTB OT BUJIa XUMUYECKOM CBSI3U U TUIIA
KpHCTaNIN4ecKoi pemeTku. [IprnunHbsl MHOrooOpasus BEIeCTB

HpaKaneCKue 3aHATHSA

Homenknarypa HeopraHMueckrx BEIIECTB: Ha3BaHHE BELIECTBA UCXO/IS U3 UX
XUMHUYECKON (POPMYIIbI UM COCTABICHNE XUMUYECKOH (hOpMYJIIbI UCXO/I U3 HA3BaHUS
BeniecTBa 1o mexxayHapoHoit (MIOITAK) unu TpuBrnanbHON HOMEHKIIATYpE.

Pemenue mpakTHueckux 3alaHuil Mo Kiaccu(UKAMM, HOMEHKIATYpe U XMMHUYECKUM
dbopMysiaM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (yrapHbIM ras, YIrJIEKHCIbIHA
ra3, aMMMaK, TalleHas H3BeCTb, HeralleHas H3BecTb, NUThEBas CoJa U JPYIHX):
Ha3bIBaTh U COCTABJIATH (POPMYJIBI XUMUYECKUX BEIIECTB, ONPEAEIATh MPUHAAIEKHOCTh
K KJIaccy.

HcTouyHuky XUMHUYECKON HHPOpMAIIH (CPEICTB MAaCCOBOM MH(POpPMAIUH, CETh
Wntepner u npyrue). [louck nnpopmanuu no HazBaHUSIM, HACHTHPHUKATOPAM,

CTPYKTYpPHBIM (hopmyrnam

OK 01
OK 02
IIK 2.1.

Tema 2.2.

OcHoBHOE coaepKaHue

OK 01
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Ilonsitue o pacrBopax | Teopernueckoe o0yyeHue OK 02
PactBopenue kak ¢usuko-xumuyeckuil npouecc. PactBopbl. CiocoObl MPUTOTOBICHUS OK 07
pactBopoB. PactBopumocTh. MaccoBas [0yis1 pacTBOpEHHOro BemiectBa. CMBbICIH NK 2.1.
MoKazarensl MpeieiabHO JOMYCTUMON KOHLIEHTPAlUU M €ro HCIHOJIb30BaHUE B OIICHKE
HKOJIOTHYECKOM Oe30MacCHOCTH.
[IpaBuiia HKOJIOrMYECKHU 1EIeCO00Pa3HOTO MOBEACHHS B OBITY U TPYIOBOU 1€ATEIHHOCTH
B IIETISIX COXPAHEHHUS CBOETO 37I0POBBS U OKPYXKAIOUICH MPHUPOJHON CPEIbl; OMACHOCTH
BO3/ICIICTBUS HA KUBbIE OPraHU3MBbI OIPEICJICHHBIX BEIECTB.
Pemienne  mpakTUKO-OPUEHTHPOBAHHBIX  PACUYCTHBIX  3aJlaHUl  HA  PacTBOPBHI,
HCIOJIb3YEMbI€ B OBITOBOM W MPOU3BOJICTBEHHOMN JAEATEILHOCTH YEJIOBEKa
Tema 2.3. OCHOBHOE cOIep/KAHUe OK 01
I/IccﬂwﬂOBa“"e IpaKkTHYecKHe 3aHATHS OK 02
CBOHCTE pacTBOpOB [TpakTideckas pabota «I[IpuroToBieHNE pacCTBOPOBY. OK 04
[IpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccoBO#l, %) KOHIUEHTpauuu (C MPaKTUKO- K 2.1.
OpPUEHTUPOBAHHBIMH BOIIPOCAMH) U OTIPECIICHUE CPEbl BOIHBIX PACTBOPOB.
Perenne 3a1a4 Ha PUTOTOBJICHHE PACTBOPOB
Tema 2.4. OcHoBHOe coJepkaHue OK 01
®usuxo-xumuveckne | TeopeTuyeckoe odyyeHue OK 02
CBOMCTBA IIK 2.1.

HEOPraHn4e€CKMuXx
BCIIECTB

Metamnel. OOmue ¢Qusuveckre W XUMHUYECKHE CBOMCTBa MeTauioB. CrocoObl
MOJIy4eHHUsI. 3HAUCHHE METAJUIOB M HEMETAJUIOB B MPHUPOJIE U >KU3HEACATEIHHOCTH
YyelnoBeKa M OpraHu3MoB. Kopposusi MeTamioB: BUABI KOPPO3HH, CIHOCOOBI 3aIIUTHI
METaJUIOB OT KOPPO3HH

Hemeramnsl. O0ume ¢usnyeckue W XMMHUYECKHE CBOMCTBa HeMeTauloB. THUIUYHBIE
cBoiictBa HemeTtaiioB [V— VII rpynn. Knaccudukainus 1 HOMEHKIATypa COEIMHEHUN
HemeTasioB. KpyroBopoThl OMOTeHHBIX 3JIEMEHTOB B IIPUPO/IE

XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIECTB (OKCHJIOB,
TUIPOKCUIOB, KUCIIOT, COJNEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX
BEUIECTB, BOJOPOIHBIX COEAUHEHHM, BHICIINX OKCHJIOB ¥ THIPOKCUIIOB

IIpakTnyeckue 3aHsATHS

CocraBiieHHE YpaBHEHUU XUMHUYECKMX pPEAKIMA C YJacTHEM MPOCTBIX M CIIOKHBIX
HEOPraHWYECKUX BEUIECTB: METAJUIOB U HEMETAJJIOB; OKCUJ0B METAJUIOB, HEMETAJUIOB U
aM(pOTEepHBIX JJIEMEHTOB; HEOPTraHMYECKHX KHCIOT, OCHOBaHHMA U aMQpOTEPHBIX
TUJIPOKCHIOB; HEOPTaHUYECKUX COJIEH, XapaKTePU3YIOIIUX UX CBOMCTBA.
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Pemenne npakTuko-OpuEHTHUPOBAHHBIX TEOPETUYECKUX 3a/JaHUM Ha CBOHCTBA, COCTAB,
Hojy4eHne M 0e30MacHOE MHCIOJIb30BAaHUE BAXKHEMIIMX HEOPraHWYECKHUX BEIIECTB B
OBITY U IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA

Tema 2.5.
Nnentuduxanus
HEOPraHU4eCcKHX
BellecTB

OcHoBHOe coJepKaHue

HpaKaneCRne 3aHATHSA

[Tpaktuyeckas padora «MneHTnuKanus HEOPraHNIECKUX BEIIECTBY.

Penmienne SKCIEpUMEHTANBHBIX 3a7ad 110 XMMHMYECKMM CBOMCTBAM METaUIOB U
HEMETAJIJIOB, 110 PACIIO3HABAHMIO U IOIYYEHHUIO COCAMHEHUN METAIJIOB U HEMETAJLIIOB.
WnenTudukanys HEOpraHMYeCKUX BEIIECTB C UCIOIb30BAHUEM UX (PU3MKO-XMMHUYECKUX
CBOICTB, XapaKTEpHbIX KaueCTBEHHBIX peakuui. KauecTBeHHbIE peakiuu Ha CyiabQart-,
KapOOHAT- U XJIOPUI-AHUOHBI, HA KATHOH aMMOHMS

KonTpoJubHnas padora 2 CBolicTBa HEOPraHUYECKUX BEILIECTB

OK 01
OK 02
OK 04

Pa3zgen 3. Xummnueckue

peaKiuu

12/6

Tema 3.1.
Tunel xXuMuYecKuX
peakuuii

OcHoBHOE CoAcpKaHue

Teopernyeckoe o0yueHue

KJIaCCI/I(i)I/IKaHI/IFI " TUIIbI XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTHEM HCOPraHNYCCKNX BCILICCTB.
CocraBneHue ypaBHeHI/Iﬁ peaKHI/Iﬁ COCAUHCHUS, PA3JIOKCHUA, 3aMCIICHU S, O6M€Ha, B
T.4. peakunﬁ rop€HHs, OKUCIICHUSA-BOCCTAHOBJIICHUA.

YPaBHeHI/Iﬂ OKHCJICHHS-BOCCTaHOBICHH. CTeneHb oKuciIeHuss. OKUCIUTENb U
BOCCTaHOBUTENhL. COCTaBIICHUE U YpaBHHUBAHUEC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX
peaKHPII’I METOJOM JJICKTPOHHOT' O Oananca. OKHCINTEIbHO-BOCCTAHOBUTEIILHBIC
PEaKMU B IpUPOAC, NPOU3BOJCTBCHHBIX MPOLECCAX U KUZHCACATCIIBHOCTH OPTraHU3MOB

HpaKaneCKue 3aHATHSA

KonuuecTBeHHbIE OTHOLIEHUS B XUMHUHA. OCHOBHBIE KOJIMUECTBEHHBIEC 3aKOHBI B XUMUHU U
pacyerbl MO YpaBHEHUSM XHMHYECKUX peakiuil. Moib Kak eIWHuIAa KOJUYeCTBa
BeniecTBa. MoisipHas Macca. 3aKOHbI COXPAaHEHUS! MacChl M dHEPIrUU. 3aKOH ABOTajpo.
MounsipHblii 00beM ra3zoB. OTHOCHUTENIbHAS IIOTHOCTH ra3oB. PacueTsl mo ypaBHEHUSIM
XUMHUYECKHX PEeaKLUil C UCIIOIBb30BaHUEM Macchl, 00beMa (HOpMalibHbIE YCIOBUS) ra30B,
KOJINYECTBA BEILECTBA

OK 01

Tema 3.2.
DNEeKTPOIUTHYECKAS

OcHoBHOE coaepKaHue

Teopernueckoe o0yuenue

OK 01
OK 04




221

AUCCOLHALMSA U
HMOHHBINA 00MeH

Teopust snexTponauTHuecKkoil auccourauuu. MoHBL. DIeKTpOIUTHI, HEIIEKTPOIMTHI.
Peakiun nonnoro oomena. CocrapieHue peakliiii HOHHOrO 0OMeHa ITyTeM COCTaBJICHUs

UX TOJHBIX W COKpAIICHHBIX HOHHBIX ypaBHEHHH. KUCIOTHO-OCHOBHBIE pEAKIIMH. 2

3alaHKs Ha COCTABJIEHUE HOHHBIX PEaKIMi

IIpakTHYeckune 3aHATHSA 2

[Tpaktuyeckas padora “THUIBI XUMUYECKUX pEaKIHi’.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX U 00Pa3yIOLINXCsl BEIIECTB) 2

U IIPU3HAKOB XMMHUYECKUX PEaKIUil. 3alaHns HAa COCTaBICHUE HOHHBIX YPaBHEHUM

peakuuii

Kontpoabsnas padora 1 CtpoeHue BelecTBa U XUMUYECKHUE PEAKIINU 2
Pa3nen 4. Kunernueckne 1 TepMoAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHUYECKUX pPeaKIuii 4/

OK 01

Tema 4.1. OCHOBHOE COlepKaHue 4 OK 02
Cxopocrb Teoperndeckoe odydenue 2 MK 2.1.
XUMHYECKUX CkopocTh peaklMM, €€ 3aBUCHUMOCTh OT pa3JIU4YHBIX (DAKTOPOB: MPHUPOJBI OK 01
peaKuuii. pearupyroImux BEIIECTB, KOHLEHTPALMH pPEArupyIOIMX BEUIECTB, TEMIIEPATypbl H OK 02
Xumnueckoe IJIOMIAU PEAKIMOHHOW TMOBEPXHOCTU. TemioBbie 3(D@PEKTHl XMUMHUYECKUX PEAKIIHMA. IK 2.1.
paBHOBeCHE DK30- ¥ SHJIOTEPMHUYECKHUE, PEAKIUH. 5

OO6patumocTh peakiuii. XMMHUYECKOEe PAaBHOBECHE U €r0 CMEIIEHUE TOJT ACHCTBUEM

pa3Iu4HbIX (PAaKTOPOB (KOHIEHTPALUS PEareHTOB WM MPOIyKTOB peaKkluu, 1aBjIeHHE,

TEeMIepaTypa) AJsl CO3/IaHUs ONTUMAIBHBIX YCIOBUMA MPOTEKAHUSI XUMHUYECKHIX

npoueccoB. [Ipunnun Jle Hlatense

IIpakTH4eckue 3aHATHSA 2

Perenne mpakTUKO-OpUEHTHUPOBAHHBIX 3a/laHUi Ha aHAMU3 (HAKTOPOB, BIUAIOIIUX HA

U3MEHEHHE CKOPOCTHM XHUMHUYECKOW peakuud, B T.4. C MO3ULUH 3KOJIOTUYECKU

1eJ1eco00pa3HOro MOBEJCHUS B OBITY U TPYAOBOM JIEATEIBHOCTH B LENAX COXPAHEHUS

CBOET0 3JI0POBbS U OKPYKAIOIIEH MPUPOTHON CPEIBI. 2

Pelenne npakTUKO-OpUEHTUPOBAHHBIX 33JJaHUI HA MpUMEHEHUE NpuHIuna Jle-

[aTtenbe 11st HAXOXKICHUSI HAIIPaBJICHUS CMEIICHHSI pABHOBECHSI XUMUYECKON peaKkIuu

U a”Hanu3 (pakTopoB, BIUSIONINX HA CMENIEHHUE XUMUYECKOTO PAaBHOBECHS
Pa3zgea S. CtpoeHue U CBOIICTBA OPraHNYeCKMX BelleCTB 28/12
Tema 5.1. OcHOBHOe co/iep:KaHue 6 OK 01
Kunaccndukanus, Teopernueckoe ofyuenue 4 MK 2.1.
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CTpOeHue u
HOMEHKJIATypa
OpraHHYecKuX
BeleCTB

IlosiBeHue U pa3BUTHE OPTAHUYECKOM XMMHUHU Kak Hayku. [Ipeamer opranndeckou
XUMUU. MecTo 1 3HaYeHHE OPraHNYEeCKOM XMMHUU B CUCTEME €CTECTBEHHBIX HayK.
XHUMHYECKOE CTPOCHHUE KakK IOPSANOK COCIMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJICHTHOCTH. OCHOBHBIE MOJOKEHUS TEOPUU XUMHYECKOTO CTPOEHUS OPraHMYECKUX
coenuHenuit A.M. bByrtnepoBa. VYrieponHbli CKEIET OPraHUYECKOM MOJEKYIIbI.
3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMHYECKOIO CTpOEHUs Mousekyl. M3omepus u
HU30MEpBI.

[Tonsitue o ¢dynkuwoHansHOM Tpynmne. Pamukan. [lpuHnuner  kimaccuduxanuu
OpraHMYECKUX  coeluHeHuH. MexayHaponHas  HOMEHKJIAaTypa M IPHUHLMIIBI
HOMEHKJIATypbl ~ OpraHuyeckux coeauHeHuil. IloHstTHe 00  a3oTcopepxamux
COEIMHEHUX, OMOJIOrMUYeCcK! aKTUBHBIX BellecTBax (yriieBojax, skupax, Oeinkax u ap.),
BBICOKOMOJICKYJISIPHBIX COeTMHEHUSX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCRue 3aHATHSA

Homenknarypa opraHM4ecKMX COEIMHEHUN OTHENbHBIX KJIAcCOB (HACBILICHHBIE,
HEHACBIIIICHHbIE U apOMAaTHYeCKHEe YIIIEBOAOPOJbI, CIHUPTHL, (PEHOJbI, aabACTUIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI W 1p.) CocTaBieHUE TMOJHBIX M COKPAIICHHBIX
CTPYKTYpPHBIX (OpMyJl OpraHMYECKHX BEIIECTB OTAEIbHBIX KJIACCOB, MCIONB3YS HX
Ha3BaHMs IO CUCTEMATUYECKON M TPUBHAJIBHOW HOMEHKJIAType (STHIIEH, alleTUJICH,
MLepuH, ¢peHon, dopManbIerui, YKCycHas KUCIOoTa, TUIuH). PacueTsl mpocreiimeit
(dbopMyJIbl OpraHu4ecKOl MOJIEKYJIbI, HCXO/I U3 3JIEMEHTHOTO cocTana (B %)

Tema 5.2.
CsoiicTBa
OPraHMYecKux
coeIMHeHu

OcHoBHOE coaepKaHue

14

TeopeTuquKoe oﬁyqelme

DU3NKO-XMMHUYECKHE CBOWCTBA OPraHMYECKUX COCAUHEHUN OTHAEIBHBIX KJIACCOB
(ocobeHHOCTH KiacCU(UKAIMK U HOMEHKJIATypbl BHYTPU KJlacca; TOMOJIOTHUECKUI psij
u obmas opmyina; nzomepusi; pU3nUecKre CBONCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI
HOJY4YEHHUs):

— MpefeNibHbIe YIIIeBOJOPO/bI (aKaHbl M LIUKJIOAJTKaHbl). ['opeHrne MeTaHa Kak OJIMH U3
OCHOBHBIX HMCTOYHHKOB TeIlJla B TNPOMBIIUIEHHOCTH U ObITy. CBOICTBa NPUPOIHBIX
YTJIEBOJOPOAOB, HAXO0K/ICHHUE B IIPUPOJIE U IPUMEHEHNE aJIKAHOB;

— HempeAenbHbIE (aJKEHBI, ATKUHBI U alKaJueHbl) U apOMAaTUYECKHUE YIIICBOJOPOIbI.
I'openue anermneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IIAMEHHU JUISl CBAapKH WU
PE3KU METAJIIOB

OK 01
OK 02
OK 04
IIK 2.1.
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— KHUCJIOPOJCOJIEpKAIIUE COeAUHEHHs (COUpPTHI U (hEeHOJbI, KapOOHOBBIE KHCIOTHI U
5GUpHl, AIBACTHIB W KETOHBI, JKUPBI, yIJIeBOAbI). IIpakTHdeckoe NpUMEHEHHE
STUJIEHIJIMKONA, TauuepuHa, ¢eHona. IIpuMeHeHue Qopmanbpaeruja, aneTanblerua,
YKCYCHOM KHCIIOTBHI. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT. Moromye cBoiicTBa
MBLjIa

—  a30oTcoAepKallie  COeIMHEHMs  (aMUHBI M aMHUHOKHUCIOTBHI,  O€NKH).
BbicokoMONEKyIsIpHbIE COEAUHEHUS] (CUHTETHUYECKHE U OUOJIOTMYECKU-AKTHBHBIE).
Monomep, mnonumep, CTpyKTypHoe 3BeHO. Ilommmepusanust STHIIEHA Kak OCHOBHOE
HAIpPaBJICHUE €r0 UCIIOIb30BAHUS.

['eHeTHUECKas! CBSA3b MEX1Y KJIACCAMU OPTaHUYECKUX COETMHEHUN

HpaKaneCRue 3aHATHSA

CBoiicTBa OpraHMYECKUX COCAMHEHUN  OTACNBHBIX KJIAcCOB (TpUBHAIbHAS U
MEXIYHApOJAHAs HOMEHKIATypa, XHUMHYECKHE CBOWCTBA, CIOCOOBI TMOJNYy4YEHUS):
npe/iesibHbIe (QTKaHbI U [IUKIJIOAJIKAHbI), HETIPEAC/IbHbIC (AJIKEHBI, AIKMHBI M AJTKAIUEHBI)
U apOMaTHYECKHE YTJIEBOAOPOIbI, COUPTHI U (EHOJbI, KAPOOHOBBIE KUCIOTHI U dPUPHI,
aJbJACTUIBI U KETOHBI, aMUHBI U aMHHOKHUCJIOTHI, BHICOKOMOJIEKYJISIPHBIE COCIUHEHUS.
3ajaHus HA COCTABJIICHUE YPAaBHEHUI XMMHYECKUX PEAKUUU C y4acTHEM OpPraHUYECKUX
BEII[ECTB HA OCHOBAaHUH UX COCTaBa U CTPOCHHUS

CocraBrneHue cxeM peakuuii (B TOM 4YHCIE TIO MPEIJIOKEHHBIM  IEMOYKaM
IIPEBPALICHN), XapaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA OPraHUYECKUX COEIUHEHUI
OTJIEbHBIX KJIACCOB, CIIOCOOBI UX MOTYyYEHHUS M Ha3BaHUE OPTraHUYECKUX COEAMHEHUN T10
TPUBUAIBHON WJIM MEXTYHAPOIHON CHCTEMAaTHUYECKONH HOMEHKIIATYpeE.

PemieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHMX 3aJaHMI Ha  CBOMCTBA
OpPraHMYECKUX COSIUHEHUN OTIEIbHBIX KJIACCOB

IIpakTnyeckas pabdora

[TpaxTrueckas pabota “IIpeBpailieHns OpraHMYecKHUX BEIIECTB IIPU HArpeBaHUM'".
[TosryueHue aTUIIEHA U U3yYEHUE €r0 CBOMCTB. MOAENMMpPOBaHNE MOJIEKY]T M XUMHUYECKUX
IPEBpALCHUI Ha IPHMEpE ITaHa, STUICHA, aleTHIICHA U JIp.

Tema 5.3.
HNpenTuduxanus
OpPraHuYecKux
BellleCTB, X 3HAUEHHE
U IpMMeHeHHe B

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. [IpumeHeHune u OWoIOrHMYecKas POJb YIIEBOJOB.
OkucClieHre YIJIEBOJOB — WCTOYHUK DOHEPIHHM JKUBBIX OpraHm3mMoB. OoOmactu
NPUMEHEHUS  aMUHOKUCIOT. [lpeBpamienus OelkoB THINM B OpraHU3ME.

OK 01
OK 02
OK 04
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OBLITOBOM H
MPOU3BOJACTBEHHOM
JeSITeIbHOCTH
yeJIoBeKa

buonornueckne ¢yakinuu OenkoB. buonormueckue QyHKIUM KUPOB. Porb
OpPraHUYeCKOi XMMHHU B PEIICHUH MPOOJIeM MHIIEBON 0€30MaCHOCTH

Ponb oprannyeckoil XMMUU B peUICHHH MPOOJIEM IHEPreTHUEcKOl 0e30MacHOCTH, B
Pa3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIIOB, HOBBIX MCTOYHHUKOB SHEPIUU
(ampTEepHATUBHBIE UCTOYHMKM SHepruu). OnacHOCTh BO3JIEHCTBUSL Ha  JKUBBIE
OpraHU3Mbl OPTaHUYECKUX BEIIECTB OTIEIbHBIX KJIACCOB (YIJIEBOJOPOJbI, CIUPTHI,
(beHoNBI, XJIOPOPraHWYEeCKUEe MPOU3BOJHBIC, ANBACTHABI U [p.), CMBICI IOKa3aTess
MpECNIbHO JOIMYCTUMON KOHIIEHTPAIluU

HpaKaneCRue 3aHATHSA

[TpakTuueckass pabora: “MaeHTHUUKALKS OPraHUYECKHMX COCAMHEHHUH OTAEIbHBIX
KJIacCOB”

WneHtudukanuss OpPraHMYECKUX COCAMHEHHMH OTACIbHBIX KJIaccoB (Ha IpHMepe
albJACTUIOB, Kpaxmalia, YKCYCHOM KHCJIOTHI, O€JIKOB M T.II.) C HMCIOJb30BAaHUEM HX
(U3NKO-XMIMHUYECKIX CBOWMCTB M XapaKTEPHBIX KAaYeCTBEHHBIX peakiuid. JleHaTypanus
Oenka mpu HarpeBaHuu. l[BeTHbIe peakiuu OelkoB. BO3ZHHMKHOBEHHE aHATUTUYECKOTO
CHUTHaJa C TOYKH 3PCHHUS XUMHYECKHMX IIPOIECCOB IPH NPOTCKAHHMH KauyeCTBEHHOMN
peaKHI/II/I, HO3BOJI$IIOHICﬁ I/IIIGHTI/I(i)I/IIII/IPOBaTI) Hpe[UIO)KeHHI)IG OpFaHI/ILIGCKI/Ie BC€IICCTBA

Koutpoasnas padora 3 CTpykTypa v CBOMCTBA OPraHUYECKUX BEIIECTB

Pa3nes 6. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEJbHOCTH Y€JI0BEKA

4/2

Xumus B ObITY H
NPOU3BOACTBEHHOM
AeATeJbHOCTH
Yye10BeKa

OcHoBHOE CoAEpKaHue

TeopeTuquKoe oﬁyqelme

Hogeitmme 10CTHXEHNS XUMUYECKOM HAYKH U XUMUYECKOW TEXHOJOTUM. Posib XumMuun
B 00€CIEeYEHUN IKOJIOTUUECKON, SJHEPTETUUECKON U MUIIEeBON 0€30MacHOCTH, pa3BUTHH
MeaunuHbl. [IpaBuna moucka W aHalIM3a XUMHYECKOH WHGOpMAIUU M3 PA3IUYHBIX
UCTOYHUKOB (HayyHass W YydeOHO-HaydHas JIMTepaTypa, CpeACTBa MacCOBOM
uHopmanuu, cetb MIHTEpHET)

IMpakTuyeckue 3aHATHS

ITorck m aHanM3 KEWCOB O MPUMEHEHUH XMMHUYECKHUX BEIIECTB U TEXHOJOTHI C y4ETOM
Oynymieil nmpodeccuoHANbHONH AEATeTbHOCTH 1O TeMaM: Ba)KHEHIIHE CTPOUTENbHBIE
MaTepHualibl, KOHCTPYKIIMOHHBIE MaTEpUalbl, KpaCKH, CTEKJI0, KEpaMHKa, MaTEpUabl 11
DJIEKTPOHUKM, HAHOMATepHasbl, TEKCTWIbHBIE BOJIOKHA, HWCTOYHUKU DOHEPIUH,

OK 01
OK 02
OK 04
OK 07
IIK 2.1.
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OpTraHU4Y€CKUC U MUHCPAJIbHBIC yz[06peH1/1;1, JICKApCTBCHHLBIC BCUICCTBA, GBITOBaSI XUMMSL.
3amuTa: I[lpeacraBneHue pe3ynbTaToOB pelleHUs KeWcoB B (opMe MHUHHU-IOKIAAA C
Mpe3eHTalHEN

IIpomeskyTouHnas
arrectaums mno
AUCIHUTLINHE

JK3aMeH/KOHCYJIbTAIUSA

Bcero

76
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3. YCJIOBHUA PEAJIN3AIIMM YYEBHOM JUCIHUILIVHBI

3.1. las peanu3anuu NporpaMmbl y4eOHON ITHCHUILIAHBI AOJIKHBI OBITH NPelycMOTPEeHbI
cileayouue crnenquaabHble OMeIeH s :

Kabunet(p1) «XuMun», OCHAIIEHHBIN(BIE) B COOTBeTCTBHH ¢ M. 6.1.2.1 oOpa3oBaTenbHOI
nporpammsl 1o Ilegaroruke 10MOIHUTENIBHOTO 00pa30BaHUS

3.2. UuopMmannoHHOe o0ecniedeHre peaju3aluu NporpaMmbl

Jis peanuzanuu nporpamMMbl 6MOnIHOTEUHBIH (DOHI 00pa30BaTEIbHON OpPraHMU3ALUHU JOJKEH
UMETh TeYaTHbIE W/MIM JJIEKTPOHHBIE OO0pa3oBaTelabHbIE M WHPOPMALMOHHBIE PECYpCHl s
WCIIONB30BaHUsI B oOpaszoBaTenbHOM Tmporiecce. Ilpu  dopmupoBanuum Oubamoredynoro ¢GoHma
00pa3oBaTeNbHON OpraHM3alUeil BHIOMpAETCSs HE MEHEE OJHOTO HM3IAaHUS U3 TEPEYHCICHHBIX HUXKE
NeYaTHBIX M3JaHUNA U (WJIM) 2JEKTPOHHBIX M3/1aHUIl B KayecTBE OCHOBHOT'O, IIPU ATOM CIIMCOK MOJKET
OBITH JOTIOJTHEH HOBBIMH HU3JIaHHUSIMH.

3.2.1. OcHoBHBIE NEYATHLIEC H3TAHUSA

1. T'abpuenssu O.C., OctpoymoB WN.I'., CnankoB C.A., JlopodeeBa H.M. IIpaktukym: yueo.
nocoOue IS CTy/. YUpeKIeHui cpea. nmpod. oopazoBanus. — M., 2014.

2. Taopuensu O.C. Xumms. 10 xmacc. bas3oBelii  ypoBeHb: y4e0. s o0mieoOpa3oBart.
yupexaenuil. — M., 2005.

3. Tabpuensa O.C. Xumus. 11 xmacc. IlpodwibHbIl ypoBeHB: yudeb. msi 0o0meoOpa3oBar.
yupexaenuii / O.C. I'abpuensn, I'.I'. JIsicoBa. — M., 2006.

4. Taopuensa O.C. Xummsa. 11 wmacc. ba3oBelii  ypoBeHb: yue0. s o0mieoOpa3oBart.
yupexaenuit. — M., 2006.

5. Tabpuenstn O.C. Xumus: opran.xumus: yued. mist 10 k. oOmieoOpa3oBar. yupeKAeHUH ¢
yriy6a. nuzydenuem xumuu / O.C. I'abpuensn, W.I'. Octpoymos, A.A. Kapuosa — M., 2005.

6. I'abpuensa O.C. O6mas xumus: y4ed. s 11 k1. oOmeoOpa3oBaT. YUpekICHUNH ¢ yriayour.
uzyuenuem xumun / O.C. I'abpuensu, N.I'. Octpoymos, C.H. Conosses, @.H. Mackaes — M., 2005

3.2.2. OcHOBHbIE 3JIEKTPOHHbIE H31aHUS

1.JIebenes 0. A. Xumus [Dnextponnsiii pecypc]: Yueonuk Jms CIIO / Jlebenes 0. A., ®anees
I'. H., T'onyGes A. M., lllanosan B. H. ; mox o6ur. pex. @axneesa ['.H. - Mocksa: FOpaiir, 2020 - 431 ¢ —
Hoctyn k nosHoMmy TekcTy c¢ caiita ObBC IOpaiit: https://urait.ru/bcode/452143. - Jloctyn K mOJHOMY
tekcry ¢ caiita OBC FOpaiit: https://urait.ru/book/cover/8502069D-4C10-4E5A-8CB1-6F21CE27169D.

2. Tynuxun E. . Xumusa. B 2 4. Yacts 1. OOmas u HeopraHudeckas XUMUs [DIEKTPOHHBIHI
pecypc]: Yuebnuk s CIIO / Tynukun E. U. - Mocksa: FOpaiit, 2020 - 385 ¢ - JlocTyn K mOJHOMY
tekcty ¢ caifta ObC IOpaiit: https://urait.ru/bcode/452785. - Jloctyn k moiHoMy TekcTy ¢ caiita DbC
FOpaiit: https://urait.ru/book/cover/1IE64AAD5-78D4-4322-A1EB-10D3CDD604B5.

3. 3aiiueB O. C. Xumus. JlaGopaTopHbIi NMpakTUKYM U COOPHHUK 3a1a4 [DIeKTpoHHBIH pecypc]:
VYuebOnoe nocobue s CIIO / 3aitues O. C. - Mocksa: FOpaiit, 2020 - 202 ¢ - JlocTyn K OJIHOMY TEKCTY
c caiita OBC Opaiit: https://urait.ru/bcode/452597. - loctyn k monHomy Tekcty ¢ caiita ObC Opaiit:
https://urait.ru/book/cover/6DA070D5-4BE7-469B-91D0-7D0D71A04353.

4. MapteiHoBa T. B. Xumus [OnextponHslii pecypc]: YueOnuk u npaktukym s CIIO /
MaprteHoBa T. B., ApramonoBa U. B., I'onynos E. b. ; mox o6m. pen. MapteiHoBoit T.B. - Mocksa:
FOpaiir, 2020 - 368c - Hoctyn k nonHoMy TekcTy ¢ caifta ObC HOpaiit: https://urait.ru/bcode/450810. -
Hoctyn k momHOMY TekcTy ¢ caiita DBC IOpaiit: https://urait.ru/book/cover/2DF461BB-5556-4D85-
BO3C-EED9B2345989.

3.2.3. JlonoJHUTEIbHbIE HCTOYHHKHU
www.chem.msu.su (DnekTpoHHast OUOIMOTEKA 10 XUMUH)
www.chemistry-chemists.com/index.html (31ekTpoHHBII KypHAT « XUMUKU U XUMHS»)
www.class-fizika.nard.ru («KnaccHast 1ocka st JTF0OO3HATEIBHBIX))
www.hemi.wallst.ru («Xumus. OOpa3oBaTeIbHbINA CAUT IS IKOJBLHUKOBY)
www.hij.ru (kypHaT «XUMHS U KU3HBY)
www.hvsh.ru (kypHan «Xumus B HMIKOJIE»)

ook owdE
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4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOM JUCHUILINHBI

PesyabTaThl 00yyeHHs

| Kputepun onenkn

MeToabl oleHKH

HepequL 3H21HPII>1, OCBAaMBACMBIX B paMKaxX JUCHUIIJIMHBI

OK 01.

Br16upaTh criocoOs1 pereHus
3az1a4 npodeccuoHaIbHON
JeSITeIbHOCTH TPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02.

Hcnons30BaTh COBpEMEHHBIE
Cpe/cTBa MIOUCKA, aHAIN3a U
WHTEpIpeTanuu nHHOpMaUU U
WH(POPMAIIMOHHBIE TEXHOJIOTUU
IUIs1 BBITIOJTHEHUS 33124
poheCCUOHATIBHOM 1A TEITLHOCTH
OK 04.

D¢ dexTuBHO B3aUMOICHCTBOBATD
1 paboTaTh B KOJIJICKTHUBE U
KOMaH/1e

OK 07.

ConeficTBOBaTh COXPaHECHUIO
OKpY>Karollen Cpebl,
pecypcocOepekeHUI0, IPUMEHSITh
3HaHUS 00 N3MEHEHUH KJIMMaTa,
MIPUHITUITBI OSPEIKITUBOTO
MIPOU3BOJICTBA, 3((HEKTUBHO
JICWCTBOBAThH B UPE3BBIYAHBIX
Curyauusax

IK 2.1

PazpabaThIiBaTh TOTOTHUTEEHBIC
o0mieoOpa3oBareabHbIC
MIPOTPaMMBI.

®opMynrpoBaTh 0a30BbIE
MOHSTHS U 3aKOHBI XUMUU
XapakTepru30BaTh BIUSHUEC
KOHIEHTPALUU pearupyronmx
BEILIECTB U TEMIIEPATyphbl Ha
CKOPOCTh XUMHUYECKUX
peakuuii

XapakTepu3oBaTh BIUSHUE
W3MEHEHUS KOHILIEHTPAlluU
BEIIECTB, PEAKLUU CPEbl U
TEeMIIepaTyphl Ha CMEIICHUE
XUMHUYECKOTI0 PaBHOBECHS

Tect «CTpoeHue aToMOB
XUMHYECKHUX JIEMEHTOB 1
IIPUPOJA XUMUYECKOHN CBA3U.
3agaun Ha COCTABJICHUE
XUMHYECKUX HOpMYIT
JIBYXaTOMHBIX COEIMHEHMI
(oxcuaoB, cynb(huI0B, TUAPUIOB
U T.IL).

3agaHus Ha UCIIOJIb30BaHUE
XHUMHYECKON CHMBOJIMKH U
Ha3BaHUM COCIUHECHUM I10
HOMEHKJIAType MEXIyHAPOIHOTO
CO103a TEOPETUYECKON U
MPUKIaAHON XUMUHU U
TPUBHUAIIbHBIX Ha3BAHUN TSI
COCTaBJICHUS XUMHUYECKUX
(dhopMys IByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(UI0B, TUAPUIOB U T.I1.) U
JPYTrUX HEOPraHUYECKUX
COCMHECHUI OT/ICIIPHBIX KJIACCOB
Tect «Metamuueckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHX AJIEMEHTOB B
COOTBETCTBUE C MX JIEKTPOHHBIM
CTPOECHUEM U TOJOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHYECKUX 31eMeHTOB J[.1.
Menneneenay.

5. IlpakTrueckue 3a1aHus Ha
YCTaHOBJICHHUE CBSI3H MEX]Y
CTPOECHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB M MIEPUOTUIECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX
COEJIMHEHUH B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHUCTEME.

HepequL YMeHI/Iﬁ , OCBAMBACMBIX B paMKaxX JUCHUIIIINHBI

OK 0I.

Br16upaTh ciocoObl perieHus
3a71a4 NpoQecCcuoHaNbHOM
NeSITeIbHOCTH MPUMEHHUTEIBHO K

Pa3JIMYHBIM KOHTEKCTaM
OK 02.

HccinenoBaTh HCTHHHEIE
PacTBOPHI C 3aJaHHBIMHU
XapaKTEePUCTUKAMHU
Paznmuate ncTUHHBIC
pacTBOpbI

WccnenoBats dusnko-

3aauy Ha IPUTOTOBJIEHHE
pacTBOpPOB.
[IpakTHKO-OpHEHTHPOBAHHbIE
pacueTHbIe 3a/1aHus Ha IUCIIEPCHbIE
CHCTEMBI, HCIIOJIb3yeMbIe B OBITOBOM
Y IPOM3BOJICTBEHHOM AESITETbHOCTU
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PesyabTaThl 00y4yeHuUs1

Kputepun onenkn

MeToabl OIeHKH

Hcnonb30BaTh COBpEMEHHbBIE
Cpe/ICTBa IMOMCKA, aHAJIN3a U
MHTEpIpeTaluu nHGopMaluu u
WH(OPMAIIMOHHBIEC TEXHOJIOTUN
JUIS BHITIOJTHEHUS 3a7a4
npodeccnoHaTBLHOMI
NesITeNIbHOCTH

OK 04.

DddexkTrrHO
B3aMMOJICHCTBOBATh U PabOTaTh B
KOJUIEKTHBE U KOMaH/Ie

OK 07.

ConencTBoBaTh COXpPaHEHUIO
OKpY>Kalolleu Cpebl,
pecypcocOepexeHuo, MPUMEHSITh
3HaHUS 00 U3MEHEHUH KJIMMATa,
MIPUHIIMIIBI OEPEKITMBOTO
MIPOU3BOJICTBA, 3((HEKTUBHO
JIEMCTBOBAThH B YPE3BBIYAITHBIX
Curyauusax

IK 2.1

Pa3pabareiBaTh JOMOIHUTEIIBHBIC
001reobpazoBaTesbHbIC
MIPOTPaMMBI.

XMMHYECKHE CBOMCTBA
HMCTUHHBIX PACTBOPOB.
O1eHUBAaTh MOCJIEACTBU
OBITOBOM U
MIPOU3BOICTBEHHOM
JIESTCIILHOCTH YEJIOBEKA C
HO3UIIMHA DKOJIOTHUECKOH
0e30IacHOCTH

YeJIoBeKa

[IpakTnueckas padbora
«IIpuroTtoBiieHHE PACTBOPOBY

Keiic (c yuerom Oymymieit
podeCCHOHAIBHON JEATEIIHHOCTH )
[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKUE 3aaHusl Ha
XapaKTEePU3aALUI0 XUMUUECKHX
3JIeMEHTOB: «MeTammuieckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MIEPUOIUUECKON
CHUCTEME XMMHUYECKUX DIIEMEHTOB
.. MenneneeBay
[IpakTKO-OpUEHTUPOBAHHBIC
TEOPETUUECKUE 3aJaHUsl HA aHAIU3
(hakTOpOB, BIMSIONINX HA H3MCHCHHE
CKOPOCTH XMMHUYECKOU PEaKLIUH.
[IpakTKO-OpUEHTUPOBAHHBIC
3a/1aHMs Ha IPUMEHEHUE MPUHLINIA
Jle-IlaTenbe 1 HaXOXKAECHUS
HaIlpaBJICHUsI CMEUICHUSI PaBHOBECHUS
XUMHUYECKON PEAKLIUN U aHAJIU3
(hakTOpOB, BIMSIONINX HA CMEIICHHE
XUMHUYECKOTO PAaBHOBECHUS




