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2. OO0mas xapakTepucTUKa padoyeil MPOorpaMMbl Y4eOHOH AU CHUITUHBI
001.04 Xumusi

1.1. Mecto AUCHMIUIMHBI B  CTPYKType OCHOBHOl  mnpogeccnoHAIbHOI
o0pa3oBaTe/IbHOM NPOrPaMMBbI

VyeOnas  gucrmmuimHa O0OJ[.04  Xumusg — sBiasercs  00s3aTCIBHOM  YacThIO
oOmieoOpa3oBarenbHOro IuKiIa odpaszoBarenbHoi mporpammbl CIIO B cootBerctBUu ¢ PT'OC
no  cnemquanbHOCTH  23.02.04.Texnuueckas  AKCIUTyaTalUsl  [OJABEMHO-TPAHCIOPTHBIX,
CTPOUTEIIBHBIX, JOPOKHBIX MALIUH U 000PYA0BAaHUS (110 OTPACIIsM)

[Mpuknagnoit Momynp BKIrOYaeT pasnen 8 «XuMus B OBITY M TPOU3BOJCTBEHHOMN
JEATENbHOCTH YEJNOBEKa», KOTOPBI peanusyercs Ui BceX mpodeccuii/crennanbHoCcTei
METO/IOM pEelIeHUs KEHCOB, CBA3aHHBIX C OKOJOTMYECKOW O€30MacHOCTbI0 U  OLIEHKOM
MOCJEACTBUN OBITOBOM M TMPOU3BOJICTBEHHOW JCSATEIBHOCTH, COOTBETCTBYIOIICH OTpacisMm
Oymymiei mpogecCHoHaTbHON ACITeTLHOCTH 00YyJatONTUXCS.

1.2. Heaun u mi1anupyemble pe3yibTaThl OCBOCHUS TUCHUIINHBI

1.2.1. lleau u 3a7a4u AUCHMILIMHBI

Conepkanue mporpaMmmbl 0011e00pa30BaTeIbHON TUCIUTIIUHBL «XUMUS» HAINPaBIECHO
Ha JOCTHKECHHE CIICTYIOIINX LeJIeH:

- (hopMupOBaHUE CUCTEMBl XMMHUUYECKHX 3HAHUN KaK Ba)KHEUIEH COCTaBJISIONIEH
€CTECTBEHHO-HAYyYHOM KapTUHBI MHpa, B OCHOBE KOTOpPOM JIeKaT KIIIOYEBbIE IOHATHS,
(yH1aMeHTaJIbHbIE 3aKOHBl U TEOPUU XHMHH, OCBOCHHUE S3bIKa HAyKHU, YCBOCHHE U IMOHUMAaHHE
CYIIHOCTHU JOCTYIHBIX 0000IIEeHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUS;

- (dbopMupoBaHHEe M pa3BUTUE NPEJICTABICHUM O HayuyHBIX METOAAaX MO3HaHUs
BEIIECTB U XUMHUUYECKUX PEAKIHI, HEOOXOAUMBIX Ul TPUOOPETEHUSI YMEHUIH OpUEHTUPOBATHCS
B MHUpE BEIIECTB M XMMMUYECKUX SIBJICHHM, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUYECKON U
IMOBCETHEBHOM KM3HU,

- pa3BUTHE YMEHHH M CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJIEHUEM U
O0OBSICHCHUEM XUMHUYECKOTO IKCIEPUMEHTa, COOIIOICHUEM TpaBuil 0€301acHOTO OOpalieHus ¢
BEILECTBAMHU.

3aga4u AMCUHUILIMHBI:

1) chopmMHpOBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH TPOTEKAHUS  XUMHUYECKHX
MPOLECCOB U SIBJICHUI B OKPYXKAIOILEH Cpelie, a TAKKE UX CBS3b C IEJOCTHON HAyYHOU KapTUHOU
MHpa U JPYTHMH €CTECTBEHHBIMU HAYKaMH;

2) pa3BUTh YMEHHSI COCTaBJIATh (OPMYNIBl HEOPraHMYECKUX U OPraHMYeCKHX
BEIIECTB, YPABHEHUS XUMMUYECKMX pEakIHi, OOBACHATH HMX CMBICI, HHTEPIPETUPOBATH
pe3yJIbTaThl XMMUYECKHUX dKCIIEPUMEHTOB,

3) copMHUpoBaTh HAaBBbIKU IIPOBEICHMUS IIPOCTEHIINX XUMHYECKUX
HKCIIEPUMEHTAIbHBIX MCCIEIOBAaHUNM C COOJIOJEHUEM IIpaBU 0O€30MacHOro oOpalieHus ¢
BELIECTBaMU U J1a00paTOPHBIM 000PYJOBAHUEM;

4) pa3BUTh yMEHHUS HaXOJIUTh, AHAJIU3UPOBATh M MCIIOJB30BaTh WHPOPMALUIO
XMMUYECKOT0 XapakTepa M3 Pa3iMuHbIX HWH(OPMAIMOHHBIX MCTOYHUKOB, BKJIIOYas y4eOHYIO
JUTEpaTypy, Hay4yHble MyOIUKaluu U UHTEPHET-PECypCHl;

5) copMHpOBaTh YMEHHUS MPOTHO3MPOBATH MOCIEICTBHSI CBOCH NEATEIBHOCTH U
XUMUYECKUX MPHUPOAHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IMPOLECCOB, YUUTHIBAas BO3MOXKHbIE
9KOJIOTMYECKHE U COLUAJIbHbIE BO3ACHCTBHS;

6) chopMHUpOBaTh MOHMMAHHWE 3HAYMMOCTHU JIOCTH)KEHUH XMMHMYECKOM HayKu H
TEXHOJIOTUH JUIsl pa3BUTHs COLMAIBHON M IPOM3BOJCTBEHHOM cdep ¢ yMEHHEM IpPHUBOAUTH
IIPUMEpPHI UX IPUMEHEHUS B Pa3IMYHbIX chepax KU3HHU.

1.2.2. Ilnanupyembie pe3yJbTaThbl OCBOCHHs 00111€00pa30BATEIbHON TUCHHUILINHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PI'OC COO

Ocoboe 3HaueHwe oOmIeoOpa3zoBaTelabHAs JUCHMIUIMHA «XHUMHS» HUMEET IpH
¢opmupoBanun u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, npexacraBieHHBIX B
aKTyaJIU3UPOBAHHBIX oI'oC CIIO 1o npodeccuu/crnennanbHOCTH.
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HauMeHOBaHHe
(popmupyembIX
KOMIIEeTeHI i

H.]IaHI/IpyeMLIe pe3yJbTaTbl 0OCBOCHUA TUCIHHUIIJINHBI

Oﬁume1

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Berbupatb
CTIOCOOBI PEelICHHUS
3amad
npodecCuoHaTbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJbTaThI
YacTH:

TPYI0BOI0 BOCIIUTAHMS:
TOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTH MacCTEPCTBa,
TPYyI0JII001E;

TOTOBHOCTH K aKTUBHOH AEATEIbHOCTH TEXHOJIOTHYECKON
u COLIMAJILHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTD
WHUIIMUPOBATh,  IUIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO AEATEIHHOCTB;

WHTEpPEC K pa3IuuHbIM cdepam TpodeccrHoHaTbHOM
JESITENILHOCTH.

MeTtanpeaMeTHbIe pe3yJbTaThl J10JKHbI OTPAKATh:
OsJjagenue YHHMBepCaJIbHbIMH yueOHBIMHU
MO3HABATEJILHBLIMHY JA€iiCTBUAIMMU:

a) 0a30BbIe JIOrHYecKHe AeiicTBUA.

CaMOCTOSITEIPHO (POPMYIUPOBATh M aKTyaJHU3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHMS
JUTsI CpaBHEHUS, KJIacCU(pUKAITUU U 0000IICHHS;
OTIPENENATh LENN JeATEIbHOCTH, 33J]aBaTh MapaMeTphbl U
KPUTEPHUU UX TOCTHKCHUS;
BBISBJISITH ~ 3aKOHOMEPHOCTH U
paccMaTpUBaEeMBbIX SBJICHUSX;
BHOCHUTh KOPPEKTHBBI B JIEATEIBLHOCTb, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB IIENIAM, OIICHUBATh PHUCKU
MOCJIEACTBUN AEATEILHOCTH.

0) 0azoBbIe HCCIEN0BATEIbCKHE eCTBHS:

BIIQJIETh HAaBBIKAMH  y4eOHO-UCCIEOBATENbCKOH U

AOJIKHBI  OTpa’kKaTb B

IPOTUBOpPEYHS B

JucuuniInHapHbie pe3yJibTaThl I0/LKHBI OTPAKATh:

NP6 01. chopMHUPOBAHHOCTH MPEACTABICHUN: O XUMHYECKOM
COCTAaBIISIONICH €CTeCTBEHHOHAYYHOU KApTHUHBI MHPA, POJIU XUMHUU B
MO3HAHUU SBIICHUH TNPUPOABI, B (OPMUPOBAHWU MBINUICHUS U
KYJIbTYpbl ~ JIMYHOCTH, €€  (YHKIMOHAJLHOW  TI'PaMOTHOCTH,
HEOOXOUMOM JUTsI PENICHHS MPAKTHYECKUX 3a/1ad M IKOJOTHYCCKH
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 37I0POBBIO U TIPUPOTHON CPE/IE;
IIP6 02. BiamgeHue CHUCTEMOM XUMUYECKUX 3HAHUH, KOTOpas
BKJTIOYACT: OCHOBOTIOJIATAIOINNE TOHATHS (XUMHUYCCKHH 3JIEMEHT,
aToM, JICKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-3JIeKTpOHHBIE OpOUTATH
aTOMOB, WOH, MOJICKYJIa, BAJICHTHOCTH, 3JIEKTPOOTPHIIATEIIBHOCTE,
CTCTICHh OKHCJICHHS, XUMHWYEeCKas CBs3b, MOJIb, MOJIIpHAas Macca,
MOJISIpHBIA 00BEM, YIIIEPOJHBIA CKeJleT, (YHKIIMOHAJIbHAS TPYIIA,
pamuKan, W30MEpHs, H30MEpbl, TOMOJIOTUYECKUN psiji, TOMOJIOTH,
YIJIEBOJOPObI,  KUCIOPOI- M a30TCOJEpXKAIIUe  COSAWHEHHUS,
OMOJIOTMYECKN AaKTHUBHBIC BeImIecTBa (YIJEBOIBI, JKUPBI, OCIKH),
MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
COCIIMHEHUSI, KPUCTAJUINYECKAsl PEIIeTKa, TUIIHl XUMUYECKUX peaKIuil
(OKHCITUTEIIEHO-BOCCTAHOBHUTENIBHBIC,  9K30-M  JHJOTEPMUYCCKHE,
peaKknuu MOHHOTO OOMEHa), PacTBOP, AIEKTPOJUTHI, HEIIICKTPOJIUTHI,
ANIEKTPOJIUTUYECCKAS JUCCOIMAINS, OKHCIUTEIb, BOCCTaHOBHTEIb,
CKOpPOCTh XUMHUYECKOH peaKiny, XUMHUECKOE PABHOBECHE), TCOPHH U
3aKOHBI (TEOPUST XUMHUYECKOTO CTPOCHHSI OPraHWYECKHX BEIIECTB
AM. bBymiepoBa, Teopus AIIEKTPOJUTUYCCKON  JIMCCOLUAIIH,
nepuoanveckuii 3akoH /.M. MenaeneeBa, 3aKOH COXpaHEHHUsI MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKHI SI3bIK XUMUH, (DaKTOIIOTHYECKHE
CBEJICHUS O CBOWCTBAX, COCTaBe, TMOJydCHHH | Oe301acHOM
UCIIOJIb30BAHUM  BAXKHEHIIUX HEOPraHWYECKUX M OPraHHYECKUX

! O61mme pesynbTaThl OCYIIECTBISIOTCS B COOTBETCTBHHM C JIMYHOCTHBIME M METAamnpeaMeTHEIMH pe3yinbratamu ®I'OC COO (ITpukas MuxoGpHaykn Poccuu ot 17.05.2012 Ne 413
(pemaxums ot 27.12.2023 1.), B OpMHPOBAHUH KOTOPHIX yIaCTBYeT 00meo0pa3oBaTenbHas TUCIUTLTNHA.

JucuumimHapHbBIe pe3yAbTaThl OCYIIECTBITIOTCS B COOTBETCTBUH C TPEOOBAHMSAMH K IPEIAMETHBIM pe3yabTataM 6azoBoro ypoBHs (I1P6), yecranoBnerrbME @T'OC COO (IIpuka3
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxuus ot 27.12.2023 1.), ¢ coxpaHEHHEM HCXOJHOW HyMepamuH.
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Ipo E€KTHOU JACATCIBbHOCTH, HaBbIKaMU paspCuiCHud
pooem;

BBISIBJIATDH IMPUYIUHHO-CJICACTBCHHBLIC CBsA3HU u
AKTyaJIu3upoBaThb 3aAdady, BbLABUI'aTb THUIIOTC3Y €€

peuieHus, HaxXOAUTb APryMEHTHl I J0Ka3aTelbCTBA
CBOUX YTBEPJKJCHUM, 3a7aBaTh IapaMETPbl U KPUTEPHUU
peuienus;

AQHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ DPELICHMs 3a7a4d
pe3ynbTaThl, KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTB,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

yMETb IIEPEHOCUTh 3HAHUS B IIO3HABATEIBHYKD U
MPaKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH.

BEIIECTB B OBITY U IPAKTUYECKOH EATETLHOCTH YETIOBEKA,

MP6 03. chopMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHBIC
NpU3HAKA W B3aUMOCBSI3b  W3YUCHHBIX TOHSTHHA, NPUMCHSITH
COOTBETCTBYIOIIME TIOHATHS TPH ONKMCAHUMA CTPOCHHS U CBOWCTB
HEOPraHWYECKUX W OPraHWYeCKUX BEIIECTB W X MPEBPALICHUMN;
BBISIBIISITh  B3aUMOCBSI3b  XUMHUYECKHX 3HAHUH C TOHATUAMU W
MPEJICTABICHUSIME JIPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

I[IP6 04. chopMUpPOBAaHHOCTH YMEHHUH HCIOIH30BATh HAWMEHOBAHMS
XUMUYECKUX COCIMHEHUH MEXIYHApOIHOTO CO03a TEOPETHYECKOW M
MPHUKJIATHOW XMMHHM ¥ TPUBHAILHBIC HA3BaHUS BAKHECUIUX BEIICCTB
(oTuNeH, aneTusieH, TIUIEepUuH, (QeHoJ, (opMmaTbAeTUll, YKCyCHas
KUCJIOTA, TJIUIMH, YrapHBIA Ta3, YIIEKUCIbIA ra3, aMMHUakK, TalieHas
W3BECTh, HETAIlIeHAs] W3BECTh, MUTHEBAsI COJIa W JIPYTUX), COCTABIISTH
GOopMyJSIbI HEOPTAHWYECKUX M OPTaHWYECKUX BEIIECTB, YpaBHEHUS
XAMHYECKAX pEaKIHi, OOBSICHATH WX CMBICH; IOJITBEPKIAThH
XapaKkTepHble XWMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU
IKCIIEPUMEHTAMH W 3aIUCSIMHU YPAaBHECHUH XUMUICCKUX PEAKIIHIA;

11Po 0s. c(hopMUPOBAHHOCTH YMEHHI YCTaHABJIMBATh
MPUHAUIKHOCTh HM3YyYEHHBIX HEOPraHWYECKUX M OPraHUYEeCKUX
BEUIECTB K OINpeAeNeHHbIM KJlaccaM U TpyInaM COeAUHEHUH,
XapaKTepU30BaTh HMX COCTaB M BaKHEHIIME CBOWCTBA; OMpPENENThH
BUJbl XUMHUYECKHX CBsi3ed (KOBaJEHTHasl, MOHHAas, MeTaJUIMuecKas,
BOJOPOJHAs),  THUIIBI  KPUCTAUIMYECKUX  PELIETOK  BEIIECTB;
KJIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIINU;

IIP6 07. chopMUPOBAaHHOCTHP YMEHHUW MPOBOJUTH pacdeThl IIO
XUMHYECKUM (opMynaM M YpaBHEHHUSIM XUMHUYECKHX PEaKIHi c
UCIOJIb30BaHUEM (DU3HUECKUX BEIMYUH, XapaKTEPU3YIOIIUX BEIIeCTBA
C KOJIMYECTBEHHOW CTOPOHBI: MAcChl, 00beMa (HOpMaJbHBIE YCIOBUS)
ra3oB, KOJIMYECTBA BEIIECTBA; UCIOIb30BAaTh CUCTEMHBIE XUMUYECKUE
3HaHMSI [ TPHUHATUS PEIIeHUH B KOHKPETHBIX >KHU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHHEM.

OK 02. Mcnons30Barh
COBPEMEHHbBIE
CpeICTBa MOUCKa,
aHanu3a u
HMHTEpPIpETAINH
uHpOpMalUU U

JIn4HOCTHBIE Ppe3yJIbTaThI
YacTu:

HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMHUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY  YPOBHIO  pa3BUTHS  HAyKH U
OOIIeCTBEHHON TNpaKTUKH, OCHOBAaHHOIO Ha JHaliore

A0IKHBI OTPa)kKaTb B

JucuuniuHapabie (NmpeaMeTHbIe) Ppe3yJbTaTbl M JIOJLKHBI
0TpPaXKaTh:
I[IP6 06. BnajmeHWe OCHOBHBIMM METOJAAMHM HAyYHOTO TO3HAHHS

BEIIECTB M XUMHMYECKMX sBJIEHUH (HabmioaeHue,
9KCIEPUMEHT, MOJICTUPOBAHHUE);
IMP6 07. chopMUPOBAHHOCTb YMEHMH MPOBOAUTH pacyeThl IO

U3MEepeHHe,
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nH(pOpMAIIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33,144
npodeccnoHaIbHO N
JEATeIbHOCTH

KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

COBEpPILICHCTBOBAHUE  SI3BIKOBOM M YUTATEIbCKOU
KyJIbTypbl KaK CpEICTBa B3aWMOJICHUCTBHUS MEXIY
JIOJIbMU U TTIO3HAHUS MUPA.

MeTtanpeaMeTHbIe pe3yJbTaThl J0/KHbI OTPAKATh:
Osianenue YHHUBEPCAIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMU 1€HiCTBUAMM:

B) pa6ora ¢ ungopmanueii:

BIaJICTh HaBbIKaMH MOJIY4YCHHUA I/IH(I)OpMaHI/II/I u3
HUCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIBHO
OCYIICCTBJIATL IMOMCK, aHajiu3, CHCTCMATHU3alluIl0 H

MHTEpIpeTauio HHGOPMaLlUU Pa3IMYHbIX BUIOB U HopM
MIpe/ICTaBJICHMUS;

co3JaBaTh TEKCThl B pa3IMYHbIX (opmarax ¢ ydyeTrom
Ha3HaueHus: HWHGQOpMalMU W LEJIeBOW ayIUTOPHUH,
BbIOMpass ONTHUMaJbHYIO (QOpMYy TpEACTaBIEHUS U
BU3YaJIM3al1H;

OLIEHUBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMAIINH,
€€ COOTBETCTBME IIPABOBBIM U MOPAIbHO-3TUYECKUM

XAMHYECKUM (opMynaM H YpaBHCHHSIM XUMHUYECKHX PEAKIHH C
UCTIOJIb30BaHUEM (PU3UUECKUX BEITMYNH, XapaKTEPHU3YIOIINX BEIIECTBA
C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIOBUS)
ra3oB, KOJIMYECTBA BEILIECTBA; UCIOJb30BaTh CUCTEMHbBIE XUMUYECKUE
3HAHUSL M7 TPUHATHAS PEIIEHUM B KOHKPETHBIX KU3HEHHBIX
CUTYalUsIX, CBSA3aHHBIX C BELLIECTBAMU U UX IPUMEHEHUEM;

IIP6 08. chopMUpOBaHHOCT, YMEHHMM IUIAHUPOBATH W BBHITIOJIHSTH
XMUMHYECKUH D3KCHEPUMEHT (IIPEeBpPAILEHUs] OPraHMYECKUX BEIIECTB
IpU HarpeBaHuH, NOJyYEHHE ATHJIEHA U HM3Yy4E€HUE €ro CBOIICTB,
KaueCTBEHHbIE PEaKLMU Ha albJAETHbl, KpaxMal, YKCYCHYIO KUCIIOTY;
JeHaTypanuusi OeIKOB INpU HArpeBaHWHU, LIBETHBIE peakUUu OENKOB;
IPOBOAMTH PEAKIIMM HOHHOTO OOMEHa, ONpEAeNsATh Cpely BOJHBIX
pacTBOpOB, KadeCTBEHHbIE pEaKIUH Ha Ccyibdar-, KapOoHaT- HU
XJIOPUJI-aHUOHBI, Ha KaTUOH aMMOHUS; pelaTh 3KCIepUMEHTAIbHbBIE
3agaun o temaMm "Mertamiel" u "Hemeramibl") B COOTBETCTBUHU C
MpaBWJIaMU TEXHUKU O€30MaCHOCTH MpPHU OOpaIIeHNU C BEIECTBAMU U
7abOpaTOpPHBIM  O0OPYIOBAaHMEM;  TPEICTABISATH  PE3yIbTaThl
XUMHUYECKOTO  JKCIepUMeHTa B  (opMme 3amucu  ypaBHEHUI
COOTBETCTBYIOIIUX peakuuil U (QOopMyIHpOBaTh BBIBOJbI Ha OCHOBE
3THX PE3yIbTAaTOB;

IIP6 09. chopMHUPOBAHHOCT, YMEHHUS aHAIU3UPOBATH XUMHUUYECKYIO

HOpMaM;
anz[en, HABHIKAMHM  DACTIO3HABAHMS M 3AIIUTHI HH(i)opMziumo, MOJIy9aeMyl0 M3 pPa3HBIX HMCTOYHHUKOB (CpPEICTB
UHpOpPMALUH, MHPOPMALOHHOMH GesomacHocTn | MACCOBOH HidopmatiH, ceTh MHTEpHET 1 ApyrHe).
JIUYHOCTH.
OK 04. D¢pdextrBHO | JIMYHOCTHBIE Pe3yabTAThl JOJKHBI OTpaxaTh B | JucoMIUIMHApHBIE (MpeAMeTHbIE) Pe3yJabTaThbl W JOJIKHBI
B3aMMO/ICIICTBOBATh U | YACTH: 0TpPakKaTh:

paboTtath B
KOJUICKTUBE U
KOMaHJ1e

rPaskIaHCKOT0 BOCIIMTAHUS:

— TOTOBHOCTH BECTH COBMECTHYIO AESTEIbHOCTH B
HWHTEpecax IPaKIaHCKOTO OOIIECTRA;

— YMEHHE B3aUMOJEWCTBOBATh C COLMAIBHBIMU
UHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMU U
Ha3HAYCHHEM.

MeTtanpeaMeTHbIe Pe3yabTAThI I0JKHBI OTPAKATD:
OBiajgeHne yHUBEPCAJbHBIMU KOMMYHUKATHBHBIMH
JeliCTBHSIMU:

0) coBMecTHas 1eSITeJIbHOCTD.

IIP6 08. chopMUpPOBAaHHOCTHL YMEHUW IJIAHUPOBATH W BBHITIOJIHSITH
XUMUYECKUH JKCIIEPUMEHT (TPEBpPAICHUS] OPraHUYECKUX BEIECTB
Ipy HarpeBaHUU, MOJyYEHHE OTHIEHA W HM3Yy4E€HHUE €ro CBOIICTB,
KayeCTBEHHbBIC PEaKLUU Ha ajbJACTHbI, KpaxMal, YKCYCHYIO KUCIIOTY;
neHatypanus OeJIKOB IMPU HArpeBaHWU, LBETHBIE pPEaKlUu OENIKOB;
MPOBOANUTH PEaKIUU HOHHOTO OOMEHa, OMpeAeNsATh CPely BOJHBIX
pacTBOpPOB, KA4YECTBEHHBIE pEaKIHH Ha Ccynbdar-, KapOOHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHS; pelaTh HKCIEPUMEHTAIbHbIE
3aaun 1o temaMm "Metamiel" u "Hemetamnel") B COOTBETCTBHM C
MpaBWJIaMU TEXHUKU 0€30MaCHOCTH MPH OOpAIIeHUU C BEIECTBAMU H
71a060paTOPHBIM o0opyioBaHuEM; MPEACTABIISTh pe3yNbTaThl




IIOHUMATh U UCIOJIB30BATh IIPEUMYIIECTBA KOMAHIHON U
WHIUBUIYITBHOU PaOOTHI;

IIPUHUMATH LEIn COBMECTHOM JIeSATEIbHOCTH,
OpraHM30BbIBATh W KOOPAUHUPOBATH JEUCTBUSA IO €€
JOCTH>KEHHIO: COCTABJIATH IIJIAH JIEHCTBUM, PACTIPEACIIATh

poiM C y4eTOM MHEHHH YYaCTHHUKOB OOCYXIaTh
pe3ynbTaThl COBMECTHOU PabOTHI.

OBJagenue YHUBEPCAJIbHBIMHU PeryJssTUBHBIMHU
JelCTBUSIMH:

I) NPpUHATHE ce0s U APYTUX JIIOAe:

MPUHUMATh MOTHBBI M apryMEHTBI NIPYTUX JIIOAEH TpHU
aHaJM3€ PEe3yNIbTAaTOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE NpPaBO M MPaABO JPYrux JOAEH Ha
OINOKU;

pa3BUBaTh CHOCOOHOCTh TOHUMATh MHP C TIO3UIIUU
JPYroro 4eyioBeKa.

XUMHYECKOTO  3KCIlepuMeHTa B  (opme 3amucu  ypaBHEHHUH
COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBaTH BBHIBOJBI Ha OCHOBE
ATUX PE3YNIbTATOB.

OK 07.
CoeiicTBOBATEL
COXPaHEHUIO
OKpYKalolleu cpepl,
pecypcocOepeKeHHIO,
MIPUMEHSTH 3HAHUS 00
W3MEHEHHUH KIIMMaTa,
TIPUHIIUIIBI
OepEeKITUBOTO
MIPOU3BO/JICTBA,

3¢ heKTUBHO
JIENCTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUIX

JIMYHOCTHBIE Pe3yJabTaThl [J0JLKHBI OTPaXkKaThb B
YacTH:

IKO0JIOTHYE€CKOT0 BOCIIMTAHMA:

c(hOpMUPOBAHHOCTh HKOJIOTUYECKOM KYJIbTYpHI,
MMOHUMAaHHe BIIUSTHUS COLIMATIbLHO-3KOHOMHYECKUX

MPOIECCOB HA COCTOSHWE NPUPOJHOM M COLMATBHOU
Cpensl, OCO3HaHUE r7100aJIbHOTO Xapakrepa
9KOJIOTHYECKUX ITPO0IIeM;
IUIAHUPOBAaHUE U OCYLIECTBIICHHE
OKpY)KaIOIled Cpele Ha OCHOBE
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HENpUATUE OCUCTBUM, IPUHOCALIUX BpEX
OKPYKAIOILIEH CpelE;

YMEHHE IIPOTHO3UPOBATH
9KOJIOTMYECKUE IIOCJICACTBUS
JNEUCTBUMN, TPEAOTBPAIATh UX.
MeTanpeaMeTHbIE Pe3yabTAThI 10JKHBI OTPAKATD:
Osaapnenue YHHBEpPCAJIbHBIMHU Y4eOHBIMH
NMO3HABATEJbHBIMH 1eHCTBUAIMM:

B) pa0orta ¢ nHpopManmeii:

NEUCTBUM B
3HaHUA Lele

HeOJ1aro IIPUATHBIC
MpCANPUHUMACMbBIX

JucuMmuinHapHbie  (IpeaMeTHbIE) Ppe3yJbTaTbl W AOJKHBI
O0TPaXaTh:
IIP6 01. chopMHUPOBAHHOCTH TPEJACTABICHUN: O XUMHYECKOM

COCTaBIIAIONIEH €CTeCTBEHHOHAYUYHON KapTUHBI MHpa, pOJIU XUMHUU B
MO3HAHUM SBJIEHUI MNpUPOAbl, B (OPMUPOBAHUU MBIIUICHUS U
KyJIbTYpbl ~ JIMYHOCTH, €€  (YHKIHMOHAJBbHOM  TIPaMOTHOCTH,
HEOOXOIUMOM JUIsl pelIeHHs] MPAKTUYECKUX 3a/lad M JKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U MIPUPOIHOI cpejie;
nprPo 10. c(hOpMUPOBAaHHOCTh YMEHHH COONIOJATh IpaBHIIA
9KOJIOTHYECKH I1eJIeCO00pa3HOro MOBEACHUS B OBITY W TPYAOBOI
JEeSITEIbHOCTH B LEJSIX COXPAHEHHUS! CBOETO 3/I0POBBS M OKPYXKAIOIIeH
OPUPOJIHOM Cpefbl; YUYUTHIBATh OMACHOCTh BO3ACHCTBUS Ha KUBBIC
OpraHu3Mbl OMPEJIEIICHHBIX BEIIECTB, MOHMMAsl CMBICI MOKa3aTels
peebHON JOMYCTUMOMN KOHIIEHTPAIIUH.




UCII0JIb30BATh cpeacTBa UH()OPMAIIMOHHBIX u
KOMMYHHKAIITMOHHBIX TEXHOJOTHH B PCHICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHLIX W OpPraHHU3allMOHHBIX
3aJad ¢ COONMIOZEHHWEM TpeOOBaHWH  SPrOHOMHKH,
TEXHUKU O€30MaCHOCTH, THTHEHBI, pecypcocOepekeHms,
MPABOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMALMOHHON
0€30MaCHOCTH.

MK 1.1
DKCITyaTupoBaTh
ITOJIBMKHOM COCTaB
KENE3HBIX IOPOT

-OBJIaJICHHE YMEHHWSIMH M HABBIKAMU Pa3IMYHBIX BUIOB
MO3HABATEIBHON NESITEIBHOCTH IUIi M3Yy4YEeHHUs pPa3HbIX
CTOPOH OKPY’KAIOIIEr0 MHUPA;

-  TpPUMEHEHHWE  OCHOBHBIX  METOJOB  IO3HAHUSA
(HaOnrofieHys, HAyYHOTO SKCHEPUMEHTA) JUIsl W3Y4YEHHUS
Pa3IMYHBIX CTOPOH XMMHUYECKHX 0OBEKTOB H MPOIIECCOB,
C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTh CTAIIKMBATHCS B
npodeccroHanbHO chepe;

- KHaCCHq)I/IHI/IpOBaTI) HCOPraHNu4eCKUeC W OPraHNM4YCCKHUEC BCUICCTBA B
COOTBETCTBUU C UX CTPOCHUEM

-yCTaHaBJIMBATb 3aBUCHUMOCTB (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX CBOMICTB
OpraHn4YeCKUX BEHIECTB OT CTPOCHUA MOJICKYII
-yCTaHaBJIMBATb 3aBUCHUMOCTB (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX CBOMICTB

HEOPraHWYECKHUX BEIIECTB OT CTPOCHMSI aTOMOB M MOJIEKYJ, a TaKke
THIIA KPUCTAIUITMYECKON pEIIETKH

-HcCcIe10BaTh (PM3UKO-XMMHUECKHUE CBOMCTBA MCTUHHBIX PaCTBOPOB
-OLIEHWBaTh  NOCHEACTBHUSI ~ OBITOBOM U IPOU3BOJCTBEHHOMU
JeSITEeNbHOCTH YEJIOBEKA C MO3UIUHI SKOJIOTHYECKOi 0€30MacHOCTH

K 1.2

[IpousBoaUTH
TEXHUYECKOE
00CITy>)KMBaHUE U
PEMOHT IMOABUKHOTO
COCTaBa KEJIE3HBIX
JOpPOT B COOTBETCTBUH
¢ TpeOOBaHUSIMHU
TEXHOJIOTUYECKHUX
MIPOLIECCOB

- OBJIQJICHUE YMCHUSIMHU ONPEACIATh IEId M 3a7adu

JIESITEILHOCTH, BBIOMpATh cpencTBa TS nX
JTOCTHKCHHS Ha MIPAKTHKE;

- OBJaJICHUE YMEHUSMH MIPOTHO3UPOBATH
HeOIaronpusTHLIE DKOJIOTHYECKUE MMOCJIEICTBUSA
MpEANPUHUMAEMBIX JCHCTBUN, IPEIOTBPAIIATh UX;

—  WCHOJB30BAHHUE  PA3MYHBIX  HCTOYHHMKOB  JUIS

MOJIyYCHUSI XUMHUYECKOH WH(POpMAIINU, YMEHHE OICHHUTH
€e  JIOCTOBEPHOCTh Uil JOCTIDKEHHS  XOPOUIMX
pe3ynbTaToOB B MPOQECCHOHAIBHOM cdepe;

- KJaccuGUIMPOBAThH HEOPraHUYECKWE M OpPraHUYeCKHE BEUIECTBAa B
COOTBETCTBUU C UX CTPOCHUEM

-yCTaHABIIMBaTh  3aBUCUMOCTh  (DU3UKO-XMMHUYECKUX  CBOMCTB
OPraHWYECKHUX BEUIECTB OT CTPOCHUS MOJICKYJI
-OLIEHUBATh MOCIEACTBUSA OBLITOBOM 51 MIPOU3BOJICTBEHHOMN

NEeSITeNIbHOCTH YEJIOBEKA C MO3UIIMI SKOJIOTHYEeCKON Oe301MacHOCTH

- yMeThb coOmoJaTh MpaBWIa HKOJOTHYECKH IeJIeco00pa3HOTo
MOBE/IeHUs B OBITY M TPYAOBOHM AEATEIBHOCTU B LIETSX COXpPaHEHHS
CBOEr0 3JI0POBbS M OKpYKaIOILIEH MPUPOJHONW Cpelbl; YYUTHIBATH
OTNIAaCHOCTh BO3JCHCTBUS HA JKHBBIE OPraHU3Mbl OINpPEACTICHHBIX
BEIIECTB, IOHMMAsl CMBICI T[OKa3aTess IMpeAeiabHOW JOMyCTUMOI
KOHIIEHTPALIUU
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJIbHOM

JUCHUIIJTIMHBbI «XUMHUSA»
2.1. O0beM JUCHUILINHBI U BH/IbI Y4eOHOH padoThl
o O0bem B
Bua yueoHoii paboTbl
yacax
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
ConepxxaHue yueOHOro Marepuaa 64
BT. U..
TEOPETUYECKUE 3aHATUSA 36
MPaKTUYECKHUE 3aHITH 18
ab0paTOPHBIC 3AHITHUS 6
KOHTpPOJIbHBIE PaOOTHI 4
IIpo¢deccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHUE (COLEePKAHUE 8
NPHUKJIATHOT0 MOAYJIA)
BT. U..
TEOPETHUYECKUE 3aHITHUS 4
MPAKTUYECKHUE 3aHATHS 4
Mpome:xyTounasi arrecrauus (1uddepeHupoBaHHbIH 3ader)’ kel

[IpodeccnoHanbHO OPHEHTHPOBAHHOE COACP)KAHME MOXET OBITh paclpefelieHo Mo pa3genaM (TeMam) Wi
CKOHILIEHTPUPOBAHO B paznene [IpuknaaHoil MOgyb.
* dopMa IPOMEKYTOUHOM ATTECTAIMH ¥ KOTHIECTBO YACOB, OTBOAMMBIX Ha €€ MPOBEICHHUE, PErTaMEHTHPYIOTCS
yuaeonsM mianoM OIT CITO
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2.2. TemaTnyeckuii 1jiaH u CoacpKaHuEC TUCHUITJIUHDbI

HaumenoBaHue Conep:kanue y4eGHOro MaTepuasia (OCHOBHOE H NPodeccHoHAILHO OPHEHTHPOBaHHoe) , | O0bém | dopMupyembIe
pa3/ieJioB U TeM Ja00paTOPHBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOIYJIb 4YacoB | KOMIETEeHIHH
1 3 4
ConepxxaHue yueOHOro MaTepuaja 64
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH 16
Tema 1.1. Cojaepikanue yueOHOro MaTepuajia 2 OK 01
OcHOBHBIE XMMHMYECKHE | XMMUYECKHUH dJeMeHT. ATOM. SIapo atroma, H30TOMbL. DIIEKTPOHHAS 000JI0UKa. JHEPreTHISCKUE
NOHATHA M 3aKOHBI, |yPOBHH, MOJYPOBHH. ATOMHBIE OpOHTany, s-, P-, d- ameMeHThl. OCOOCHHOCTH pacHpe/IeICHHs 1
CTpOCHHUE aTOMOB [3JIEKTPOHOB IO OpPOMTAISIM B aTOMax JJIEMEHTOB IEPBBIX UYETHIPEX IMEPHOJIOB. DJICKTPOHHAS
XMMHMYECKUX DJIEMEHTOB |KoH(Uryparus aToMoB. OCHOBHBIC XUMUYECKHE 3aKOHBI
IpakTHyeckune 3aHATHS
[Ipaktuueckass pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XHMHH W PACUETHI IO
YPaBHCHHUSM XUMHUYECKHX PEAKIIHID».
OTHOCHUTEBHBIE aTOMHAsE W MOJIEKYJIsIpHAs Macchl. Mosipaas Macca. KoimuecTBo BemiecTsa. 1
MaccoBass monst BemiecTBa. 3akoH ABoraapo. MomsipHbelii 00beM ra3oB. OTHOCHTEIbHAS
IUIOTHOCTH Ta30B. PacueTsl 0 ypaBHEHUSM XUMHUYECKUX PEAKIIUH C HCITOJIb30BAaHHEM MacCCOBOM
JIOJIA BEIIeCTBa, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Coaep:xaHue y4eOHOro Marepuaja 2 OK 01
Ilepnonnyecknii 3akoH U | [IpakTHYecKHe 3aHATHSA OK 02
[Tepromnueckas cucrema |[Ipakrudeckas padota Ne2. «M3ydeHue mepruoANIECKUX 3aKOHOMEPHOCTEH W UX B3aMMOCBSI3H CO IIK1.1
XUMHUYECKHX DJIEMEHTOB |CTPOEHHUEM AaTOMOBY.
J. W. Menneneesa, ux |[lepuoauueckas cucreMa XuMmuueckux sjiementoB JI.M. MenneneeBa. CBs3b IEPUOAUYECKOTO
CBSI3b C COBPEMEHHOM (3akoHa W [leproIMUecKOi CHCTEMbl XUMHYECKHX DJICMEHTOB C COBPEMEHHOM TeOpHel CTpOeHHS
TEOpUEH CTPOCHHSI |aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOICTB XMMHUYECKHUX D3JIEMEHTOB, 00pa3yeMbIX HMH
aTOMOB MPOCTHIX M CJIOXKHBIX BEIIECTB MO rpymnmnaMm U nepuoiam llepuoamueckoil cuctembl. 3HaueHUE 2

INEPUOAUYCCKOr0 3akOHa M CHUCTEMBbI XMMHYCCKHX JJICMCHTOB I[H MCH,I[CJ'IGCBa B Pa3BUTUHU
HaYKI/I.yCTaHOBHCHI/IC CBiA3W  MCXKAY CTPOCHUCM aTOMOB XMMHUUYCCKHX  JJICMCHTOB U
HNCPUOJUICCKUM H3MCHCHUCM CBOMCTB XHMHYECKHUX DJJIEMEHTOB H HX COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHH C ITOJIOKCHHUCM Hepnozu/me(:Koﬁ cucTteMbl. Penienue IMPAKTHUKO -OPUCHTHPOBAHHBIX
TCOPCTUICCKUX 3aJaHuM Ha XapaKTepu3aluiw XUMHUYCCKUX OJJICMCHTOB «Metamnueckue /
HeMeTaJJIMUeCKHUE CBONMCTBA XMMHUYECKHMX DJIIEMEHTOB B COOTBETCTBUM C HX QJICKTPOHHBIM
CTPOCHHEM U TIOJIOXKCHHUCM B nepnonnqecxoﬁ CUCTCMC XHMHWYCCKHUX DOJIICMCHTOB I[I/I

® O6pa3oBaTeIbHAS OPraHU3aIMs BIPABE CAMOCTOATEIBHO OMPEEITh MOCIeI0BATEIbHOCTD H3YUCHHS PA3Ie/oB U TeM, BXOISIINX B HHX, 4 TAKKE ePepactpeIe/sTh KOMHUECTBO
YacoB U1l OCBOCHUS 00yJaIOIMMUCS y4eOHOro MaTeprala, C y4eTOM JIOTHKH (pOpMUPOBaHUS JUCIUILIHHAPHBIX PE3YIBTATOB, OOIINX U MPO(HECCHOHAIBHEIX KOMIIETECHIIHH,
MEXIPEIMETHBIX CBSI3€H C IPYrMMHU JTUCIUILIMHAMH 0011e00pa30BaTEeNbHOTO U 001IenpodecCHOHaIBHOr0 UKIoB yueoHoro mwana Ol CITO.
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Menneneesa»

Tema 1.3.
Crpoenue BEIllECTBA
U NPHUPOJA XUMHYECKOU
cBs3u.  MHorooOpasue
BEIIECTB

Conepxxanue yueOHOro Marepuaja

Crpoenue BemiecTBa. XUMHUECKas CBA3b. BUIbl XMMHUECKOHN CBS3U (KOBaJIEHTHAs! HEMOJISIpHAs
W TIOJISIpHAsi, MOHHAS, METaJuIn4eckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XMMHYECKOU
cBsi3u  (0OOMEHHBII W  JOHOPHO-aKUENTOpHBIH). Bomopomnas  cBs3b.  BaleHTHOCTS.
OnexTpooTpuLaTenbHOCTh. CTeneHb OKUCIeHUs. VIOHbI: KATUOHBI U aHUOHBI

HpaRTuquRne 3AaHATUSA

[IpakTueckas padorta Ne3. «CtpoeHue BelecTBa U MPUPoia XUMUUECKOH CBS3M».
JleMoHcTpaust Mojenell KpUCTAJUIMYECKUX PEUIeTOK: HOHHOW (XJIOpuJ HATpHsi), aTOMHOMU
(rpadut u anmaz), MOJIEKYISIpHOH (YIIEKUCTBIN ra3, WOJd), METATNYECKON (HATpUi, MarHuu,
Menb). PelieHne mpakTUYecKUX 3a/laHuM Ha COCTaBJIEHHE 3JIEKTPOHHO-rpapuueckux (popMmyi
aneMeHToB 1—4 neprooB

OK 01

Tema 1.4.
Knaccudukanmus,

" HOMEHKJIaTypa
HEOPraHHYECKUX
BEIIECTB

Copep:xxaHue y4e0OHOro MmaTepuaja

Knaccudukanus HeopraHmvyeckux BemecTB. HOMEHKIaTypa HEOPraHHMYECKHMX BEIECTB
(OKCHIBI, THAPOKCUIBI, KHUCIOTHI, COJM). BeriectBa MOJEKYISIPHOTO U HEMOJICKYISIPHOTO
CTpOeHHs. ArperaTHble COCTOSTHUA BemecTBa. Kpuctammuyeckue u amop@HbIe BemecTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BeUIeCTBAa. THIMbI KPUCTAUIMYECKUX PEIIETOK (aTOMHas, MOJEKYJspHas,
MOHHasl, MeTajInyeckasi). 3aBUCMOCTh CBOMCTBA BEHIECTB OT THIA KPUCTAIINYECKON PeIETKU

IIpakTHYecKue 3aHATHS

[TpakTrueckas padota Ned. «HoMmeHKIaTypa HEOPraHUIECKUX BEIICCTBY.

Pemenune mnpakTuyeckux 3amaHuil MO KiIaccUUKALMM, HOMEHKIATYpe U XUMHUYECKUM
(dbopMylaM HEOPraHMYECKHX BEHIECTB Pa3MYHBIX KJIaccOB (yrapHbIil ras, yrieKucibli ras,
aMMHUaK, TaiieHas U3BeCTh, HeralieHas M3BeCTb, MUThEBas COJa U IPYTUX): Ha3BaHUS BEIIECTB
no MmexayHapoaHoit (MIOITAK) unm TpuBHambHONW HOMEHKJIATYPE M COCTaBICHHE (HOPMYJIbI
XMMHUYECKUX BEILECTB, OINpeAeieHHe MPUHAUIeKHOCTH K Kiaccy. [louck uHbopMmanuu 1o
Ha3BaHUAM, UICHTH(PHUKATOpPAM, CTPYKTYPHBIM dopMynaM. AHAIU3 XUMHYECKON MHbOpMaluy,
MOJIy4aeMoil M3 pa3HbIX HMCTOYHUKOB (CpelcTB MaccoBod uHpopmanmu, cetb HMHTepHeT u

Jpyrue)

OK 01
OK 02

Tema 1.5.
Tumner XHUMHYECKUX
peakuuin

Conepxanue y4eOHOro Marepuasa

XumMuueckas peaKnusi. KJ'IaCCI/I(i)I/IKaLII/IH XUMHNYCCKHX peaKI_II/Iﬁ B HCOpF&HH‘ICCKOﬁ u
OpraHquCKOﬁ XUMHH. 3aKOHBI COXpaHCHHUA MACChbl BCIICCTBA, COXPAHCHHA H IIPCBpALICHHUA
OHEPTHUU IIPU XUMHYCCKUX PCAKIUAX. OKHCIUTENBHO-BOCCTAHOBUTEILHEIC peaknuunu (ypaBHeHI/IH
OKHCJICHHUA-BOCCTAHOBJICHHA, CTCIICHDb OKHCJICHUA, OKHCIIUTCIIb 151 BOCCTAHOBHUTCIIb,
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIC PCAKIHUNU B HNPUPOAC, IMPOU3BOACTBCHHBIX IMPOHCCCAX U
KHU3HCOACATCIIBHOCTH OpFaHI/I3MOB)

OK 01

Tema 1.6.

Conep:xanue yuyeOHOTro MmaTepuaja

OK 01
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CkopocTb
peaKuum.
paBHOBECHE

XUMHYECKUX
XUMHYECKOE

CKOpOCTh pEakluu, €€ 3aBHUCUMOCTh OT PAa3JIMYHBIX (DAaKTOPOB: MPHUPOJBI PEArHPYIOIINX
BEILIECTB, KOHLEHTPALUU pEarupyrouux BEIIECTB, TEMIIEpAaTypbl U IUIOIIAJM PEaKIHUOHHON
noBepxHoCTU. TersoBbie 3)(PEeKThl XUMUYECKUX PEAKLMM: 9K30- U 3HAOTEPMHUUECKHUE PEAKIIUH.
OOpatumble peakuuu. XUMHUYECKOoe paBHOBecue. DakToOpbl, BIHAIONIME HA COCTOSHUE
XMMHMUYECKOTO pPaBHOBeCUS (KOHILIEHTpAllMs PEeareHTOB WM IPOJIYKTOB DPEAKIUH, JaBJICHUE,
temneparypa). [Ipunnun Jle HlaTtenbe

HpaRTuquRne 3AaHATUSA

[IpakTnueckas pabota NeS5. «BnusiHMe pa3nuuHbIX (DAaKTOPOB HAa CKOPOCTh XUMHYECKOU
peaKIIm».

Pemenne mnpakTUKO-OpMEHTHPOBAHHBIX 3aJaHUN Ha aHainu3 (AKTOPOB, BIUSIOUIMX Ha
M3MEHEHHE CKOPOCTH XMMUYECKOM peakluu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEeaKIHH OT
IMPUCYTCTBUS KaTalIM3aTopa Ha IMPUMEpPE pa3IoKEHUs MEepPOKCHAA BOJOPOAA C IOMOILBIO
JUOKCHJa MapraHila M Karaiaspl. PenieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npumeHenue npuHiuna Jle-lllatenbe m1s HaXoKJIEHUS HANpPaBIIEHUS CMEUICHHUS PaBHOBECHUS
XMMHUYECKON peaklMM U aHAINU3 (PaKTOPOB, BIUSIONINX HAa CMEIIEHHE XUMUYECKOTO PaBHOBECUS

OK 02
I1K1.1

Tema 1.7.

PactBopel, Teopust
AIEKTPOTUTHYECKON
JUCCOLMAlMA W WOHHBIN
oOMeH

Copep:xanue y4e0OHOIro MmaTepuaja

PactBopel. Buubl pacTBOpoB MO COAEpPKAHHIO PAaCTBOPEHHOTO BemecTBa. PacTBOPUMOCTB.
[lonsitTne o aucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMAHBIE pPacTBOpbl. MaccoBas a0
BemecTBa B pacTBope. [lonsiTue o BogopoaHom nokazaresne (pH) pactBopa. DiekTpoauTrdeckas
mucconunanus. CuibHbIE U cabble 3JEKTPOIUTHI, HEAIEKTPOIUThL. Peakiu noHHOro oOMeHa

JlaGopaTopHble 3aHATHSA

JlabopaTtopnas padota Nel «IIpurotoBieHue pacTBOPOBY.

[IpuroroBiieHre pacTBOPOB 3aJaHHOW MAacCOBOW JOJICH PAacTBOPEHHOTO BEUIECTBA, MPOBEACHUE
peakimii HMOHHOTO OOMEHa, ONpEICIICHHE Cpelbl PACTBOPOB BEHIECTB C  IOMOIIBIO
YHUBEPCAJIbHOTO WHIMKaTOpa (KUCias, HEeWTpaibHas, MIENIOYHAs). 3aJaHus Ha COCTaBJICHUE
WMOHHBIX peakIiidi. PemieHne MpakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJlaHUl Ha PacCTBOPBHI,
WCIIOJIb3yeMbIe B OBITOBOW W MPOM3BOJICTBEHHOMN JCATEIHHOCTH YeJI0BEKa

OK 01
OK 02
OK 04
OK 07
I1IK1.1, IIK 1.2

KonTpoabsHnasi padora 1

CrtpoeHue BeliecTBa U XMMHUECKHE peakiuu (o paszaeny 1)

Pa3nen 2. Heoprannyeckasi XuMus

Tema 2.1.
DuU3HKO-XUMHYECKUE
CBOMCTBA
HEOPraHWYECKUX BELIECTB

Conep:xanue yuye0OHOIro MaTepuaJja

Mertamnel. [lonoxxenune wetawioB B Ilepuognueckodt cUCTEME XUMHYECKHUX AJIEMEHTOB.
Oco0OeHHOCTH CTpPOEHHSI DIEKTPOHHBIX O00JOYeK aToMoB MeTauioB. OOmue ¢uzndeckue
cBoiicTBa MeTayyioB. CIlaBbl METAJJIOB. JJIEKTPOXMMMUYECKHI psii HANPSIKEHUM METaJlIoB.
XVUMHUYECKHE CBOMCTBA BKHEUIINX METAIIOB (HATPUM, KalHii, KaJdbIMil, MarHuii, allFOMHUHUMN,
LIMHK, XpOM, XeJe30, Meab) M HuX coeauHeHui. OOmme crnocoObl MOTYyYEHHS METaJUIoB.
[IpuMeHeHre MeTaIOB B OBITY M TEXHHUKE

OK 01

OK 02

OK 04
IIK1.1, IIK 1.2
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Hewmeramnsl. [lonoxenue HemeramwioB B Ilepuoanyeckoi cucteme XuMH4IeCKuX ieMeHToB J[. M.
MeneneeBa 1 0COOCHHOCTH CTPOEHUS aToMOB. Du3nyeckne CBOMCTBAa HEMETAIIOB. AJUIOTPOIIHUS
HEMETaUIOB (Ha MpUMepe KHUcIopoaa, cepbl, hochopa u yriaepona). XuMHUUECKHUE CBOHCTBA U
MpUMEHEHHE BaKHEHITNX HEMETAIOB (TAJIOTEHOB, Cephl, a30Ta, Gocdopa, yriaepona U KpeMHU)
U UX COEIUHEHUH (OKCUAOB, KHUCIOPOJCOJEPKAIIMX KHUCIOT, BOJOPOJHBIX COEAMHEHUM).
[IprumeHeHne BaKHENIINX HEMETAJUIOB U UX COCTMHEHUN

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB (OKCHIOB, TUAPOKCUIOB,
KHUCIIOT, cojiel u 1p.). ['eHeTnueckass CBSI3b HEOPraHUMUYECKHUX BEILIECTB, MPUHAIEKAIIUX K
pa3IMYHbIM KjlaccaM. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJIHBIX
COEJIMHEHUH, BHICIINX OKCHJIOB M THAPOKCUIOB

HpaKTuquKue 3aHATUSA

[IpakTnueckas padorta Ne6. «PU3NKO-XHUMHUYECKUE CBOMCTBA HEOPTaHUUECKUX BEILIECTBY.
CocraBieHue ypaBHEHHII XUMHUYECKMX pEaKIUl C ydyacTHeM TMPOCTBIX U  CJIOHBIX
HEOPraHMYECKUX BELIECTB: METAUIOB M HEMETAJUIOB; OKCHJIOB METauIOB, HEMETaIOB U
aM(pOTEpHBIX AIEMEHTOB; HEOPraHUYECKHX KHCIIOT, OCHOBAHUN M aM(OTEPHBIX T'HIPOKCUIIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOWCTBA.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB M0 MU3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCe WIIU
00bEMY OJIHOTO M3 YYacCTBYIOUIMX B PEAKIIMU BEIMIECTB, PAcuéThl Macchl (00bEMa, KOJUYECTBA
BEIIECTBA) MPOAYKTOB PEAKLMHU, €CIM OJHO M3 BEIIECTB MMEET NMpHMecu. PerieHne npakTHko-
OPUEHTUPOBAHHBIX 3aJJAHUN Ha CBOICTBA, COCTaB, MOJy4YeHHE M O€30MaCHOE HCIOJIb30BAHUE
BAXXHEHMIIMX HEOPraHUMYECKUX BELIECTB B OBbITY M MPO(eCCHOHANBHON AeSITEIbHOCTH YeJIOBEKa

Tema 2.2.

Copep:xaHue y4e0OHOIr0 MmaTepuaja

Nnentuduxanus

JlaGopaTopHble 3aHATHS

HCOPraHNM4CCKUX BCIICCTB

JlabopaTtopnas padora No2 «nenTrudukanus HEOPraHMIECKUX BEIIECTBY.

Pemenune skcrieprMeHTANbHBIX 33734 110 XMMHUYECKHM CBONCTBAM METAJJIOB U HEMETAIJIOB, IO
pacrmo3HaBaHUI0 M TOJYYCHHIO COCJAMHEHUH METaulIoB M HEMETaJIOB (B3auMO/JEiCTBHE
TUAPOKCUA AIFOMHHUS C PACTBOPAMH KHUCJOT M 1Ienoueil,). MaeHTudukanus HeopraHM4ecKux
BEIIIECTB C HCIOJIB30BAHHEM HX (DU3HKO-XUMUYECKHMX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakiuii. KadecTBeHHble peakinuu Ha cynb(ar-, KapOOHAT- U XJIOPU-AaHHOHBI, Ha KATHOHBI
METaJJIOB ¥ KATHOH aMMOHHUS

OK 01
OK 02
OK 04

KonTpoabHasi padora 2

CBolicTBa HEOPraHUYECKUX BELIECTB (10 pazaemny 2)

Paspnen 3. Teopernueckue

OCHOBBI opraanecxoﬁ XUMHUHU

Tema 3.1.

Conep:xanue yueOHOro MmaTepuaja

R L

Knaccuduxkarus,
CTpOEHHUE 5

HOMEHKJIaTypa

IIpeamer opraHu4ecKOM XUMHM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyUCHUH HOBBIX
BEILECTB M MaTepuaoB. Teopus CTpOoeHHs OpraHuueckux coeauHeHuid A.M. byrneposa, eé
OCHOBHBIE N0JI0KeHUs. CTPYKTYpHBIE (OPMYIIbI OpraHMYeCcKUX BemiecTB. ['oMosorus, n3omepusi.

N

OK 01
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OpraHu4eCKux BCUICCTB

XHUMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUAX: KPATHBIC CBSI3U, G- U T-CBS3H.

[IpencraBnenne o KiacCH(PUKALMK OpPTraHUYECKUX BemiecTB. HoMmeHkmatypa OpraHMYecKHX
coelMHEHUI (cucreMarudeckas) W TpHUBHAJIbHBIE Ha3BaHUS BAXKHEWIIMX IpEACTaBUTENEH
KJIACCOB OPraHMYECKHX BEIECTB

HpaRTuquRne 3aHATUSA

[Ipaktuyeckas padora Ne7. «HomeHKIaTypa OpraHMYeCKUX BEIIECTBY.

O3HakomjieHHMEe ¢ o00pa3llaMM OpraHWYEeCKUX BEUIECTB W MaTepualaMd Ha HUX OCHOBE,
MOJENUPOBAHNUE  MOJIEKY]1  OpraHMYeCKMX  BEIeCTB,  HaOIIoJeHWe U OINHCaHue
JEMOHCTPALIMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IIPH HArpeBaHUH
(nnaBnenue, oOyrnuBaHue U ropenue). CocTaBleHUE IMOJHBIX M COKPALEHHBIX CTPYKTYPHBIX
(dbopMynl OpraHMYECKHX BEIIECTB OTHAEIbHBIX KIACCOB, WCIOJB3YSl MX Ha3BaHUA 11O
CUCTEeMAaTUYECKOM M TpUBHAJIbHOW HOMEHKIJIAType (ITWJIEH, aleTWJeH, IJIMLIEpPUH, (eHol,
dbopmanpaeruy, ykcycHasi KUCJIOTa, MMIKH). PacueTrsl mpocteifieit Gpopmyssl opraHuyecKoit
MOJIEKYIIbI, UCXOJIS1 U3 DJIEMEHTHOTO cocTana (B %)

Pa3znea 4. YriieBoaopoanbl

Tema 4.1.
YrneBomopoael M UX
IPUPOJHBIE  MCTOYHUKHU

Copep:xaHue y4e0OHOro marepuaJja

[IpenenpHBIC YIIIEBOIOPOAB (ATKAHBI): COCTaB U CTPOSHUE, TOMOJIOTHUSCKUN psiji. MeTaH u dTaH:
COCTaB, CTpPOCHHE, (U3MYECKHE W XHMHUUYECKHE CBOWCTBA (pEaKIMHM 3aMEIICHUS W TOPEHUs),
MOJTyYCHUE U IPUMECHEHHE.

HenpenenbHble yrieBoa0opo bl (aIKEHbI, aJIKaAUEHbI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAA. DTWICH W MPOINUJICH: COCTaB, CTPOCHHE,
(dbuznyueckue U XMMHUYECKHE CBOMCTBA (peaKIMK THAPUPOBAHNUS, TAIOTEHUPOBAHUS, THpATAIlUY,
OKHCJICHHS M TMOJMMEpHU3allii) TMOJNydeHHe M NpUMEHeHue. AukaaueHsl: OyraaueH-1,3 u
MeTuinOyTaauen-1,3, XuMruueckoe CTpoeHue, CBOMCTBA (peakius MoJuMEepHU3alii), IpUMEHEHUE
(mns cMHTE3a MPUPOJHOTO M CHUHTETHYECKOTO KaydyKa M pE3WHBI). AJIKUHBI: COCTaB U
OCOOCHHOCTH CTPOEHUSI, TOMOJIOTMYECKUH psf. ALETUIICH: COCTaB, XUMHYECKOE CTPOCHHUE,
¢uznyecKkue U XMMHYECKHE CBOMCTBA (peakluu THMAPUPOBAHUS, TAIOTE€HUPOBAHUS, THAPATAIIIH
TOpEeHUs), MOTy4YeHUE U MIPUMEHEeHHE (MICTOUHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJIsl CBAPKU U
PE3KH METaJLIOB)

Apomarrnyeckue yriieBoAopobl (apeHbl). beH301 UM TONyosd: cocTaB, CTpoeHue, (pusnyeckue u
XUMUYECKHE CBOMCTBA (PEaKlMU TaJIOTCHUPOBAHUS U HUTPOBAHUS), MOJYYCHUE U MPUMCHEHHE.
TokcM4HOCTh apeHOB (BIMsIHHE O€H30Jla Ha OpraHW3M 4eJoBeka). 'eHeTudeckasl CBsI3b MEXIY
yIAEBOJAOPOJAMH, TPHUHAUISKANIMMHA K Pa3NIUYHBIM  KjaccaM. [IpupojiHble HCTOYHUKHU
yraeBoaopoaoB. [Ipupoansrii ra3 u momyTHble HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
CriocoOsl miepepaboTKu HEPTH: MEPETOHKA, KPEKUHT (TePMUYECKUH, KaTaTUTHUECKUH ), TUPOIIH3.
ITpotyKThI nepepaboTKu HedTH, ux MIPUMEHEHHE B MPOMBIIITICHHOCTH

OK 01

OK 02

OK 04
I1IK1.1, IIK 1.2
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u B ObiTy. KaMeHHBIH yroyib ¥ MPOIYKTHI €ro nepepadoTKu

Tema 4.2.
Duzuko-xuMHUecKue
CBONCTBA yIJI€BOJOPOIOB

Conepxxanue yueOHOro MarepuaJja

JlaGopaTopHble 3aHATHS

Jlaboparopuas padota Ne3 «CBOHCTBA YIIIEBOIOPOIOBY.

TpuBuanpHast U MEXAyHApOIHAS HOMEHKJIATypa, XUMHYECKHE CBOWMCTBA, CIOCOOBI MOJIy4EHUS
yIIIEBOAOPOI0B. [lonyueHne STWiieHa U HU3Y4EHUE €ro CBOMCTB. MOJIETMPOBAHUE MOJIEKYJ U
XUMUYECKUX TPEBPAIICHUA YrIeBOJOPOJOB (Ha MpUMEpe dTaHa, ITHIICHA, alleTUJeHa U 1Ip.) U
raJIOr€HOTPOU3BOTHBIX

OK 02
OK 04

Pasznea S. Kuciopoaocoaepxamme opranHnyecKkue coeInHeHus

14

Tema 5.1.
Crnuptsl. ®eHon

Conepxxanue yueOHOro Marepuaja

[IpenenbHbIE OTHOATOMHBIE CIIMPTHI (METAHOJ M ATAHOJ): CTPOCHHE, PU3NUECKHE U XUMUYECKHE
CBOMCTBA (pEaKkIMu C aKTUBHBIMH METaJNIaMH, TaJOT€HOBOJOPOJaMH, TOPEHHUE), TTPUMEHEHNE.
BomopoiHbIe CBSI3W MEXIy MOJEKyJaMu CHUPTOB. DH3HOJOrHYecKoe ICHCTBHE METAaHOJIA U
JTaHOJIAa HA OpraHu3M 4YeJoBeKa. MHOTroaTOMHBIE CHOUPTHl (ISTHUJICHTIWKOIb W TIJIMIICPUH):
CTpoeHHe, PU3nUecKne M XMMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO IIEIOYHBIMUA METAJIJIaMH,
KauC€CTBCHHAA pCaKuusaA Ha MHOIOATOMHBIC CHI/IpTI)I). dusunonornueckoe HCﬁCTBHe Ha OpraHusm
yenoBeka. Ilpumenenune rimuepuHa u  OTWiICHMHKONSA. @DeHon. CTpoeHHE MOJEKYIbI,
(dbu3uYecKkne W XUMHUYECKHE CBOWCTBa ¢eHona. TOKCHMYHOCTH (eHoma, ero (U3HOJOTHYECKOe
JICHCTBHE HAa Opranu3Mm 4venoBeka. [IpuMenenne genosna

OK 01
OK 07

Tema 5.2.

AJbIeruapl.
Kap6oHOBBIE KHCIIOTHI.
CrnosxHbIe 3(UpPBI

Coaep:kaHue y4eOHOI0 MaTepuaJjia

Anbrerunpl U KeToHbl ((opManbAeruj, aleTalblIeruj, aleToH): CTpOoeHHe, (PU3UvecKue u
XMMHYECKHUE CBOMCTBA (peakiUu OKHUCICHUS M BOCCTAHOBJICHHS, KAaueCTBEHHBIC pEaKIIMH),
nosiyueHue u npumeHenre. OTHOOCHOBHBIE MpezeibHble KapOOHOBBIE KUCIOTHI (MypaBbUHAs U
YKCYCHasl KUCJOTHI): CTpOEHHUE, (pu3nueckue U XMMU4Yeckre CBOMCTBa (001I1e CBOWCTBA KUCIIOT,
peakiusi 3TepuUKaumn), NoJdydeHre u npumeHeHue. CTeapuHOBast U OJICMHOBAsE KUCIIOTHI Kak
MIPEJICTAaBUTENN BBICIIUX KAPOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
Mortoriee gaeiictBue. CroxkHble 3(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [uuponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xxupos. [Ipumenenue xupoB. bruonorudeckas poJib KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YriaeBoasl

Conep:xanue yuyeOHOro MmaTepuaja

VYrneBopl: cocTaB, KiaccuUKalus YrieBOJOB (MOHO-, AM- M TOJucaxapujibl). [Jrokoza —
MPOCTEHIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHSI MOJIEKYINbI, (PU3MUECKHEe U XUMUYECKUE
CBOMCTBa TIJIOKO3bI (B3ammojeiicTBue ¢ rtuapokcugom wmenu (II), oxucrnenHne ammmuaduHBIM
pactBopoM okcuaa cepedpa (I), BoccraHoBIeHHE, OPOKEHHE TITFOKO3bI), HAX0XKIEHUE B TIPUPO/IE,
MPUMEHEHHE TIIOKO3bl, OMOJIOTUYECKAs pOJib B JKU3HEACATEIHHOCTH OpraHu3Ma 4YelOBEKa.
@dotocuHTe3. DpykTo3a Kak u30Mep TIoko3bl. Caxapo3a — MpeACTaBUTENb IUCaXapuJoB,

OK 01
OK 02
OK 04
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TUPOJIM3 €axapo3bl, HAaXOXIEHHE B INpUpoAe U npuMmeHeHue. llommcaxapunapl: Kpaxman H
LEJITI0NI03a KaK MpHUpojHble mojauMepbl. CTpoeHne Kpaxmaia M IeJUTIONOo3bl, (U3NYeCKue M
XMMHMUYECKHE CBOMCTBA Kpaxmasia (TUJIpOJIN3, KAUeCTBEHHAs PEAKIMS C HOI0M)

Tema 5.4. Conep:xkaHue yuyeOHOro MmaTepuaJja 4 OK 01
DU3UKO-XUMUYECKHE IIpakTH4yecKkHe 3aHATHS OK 02
CBOMCTBA [Ipaktuyeckas pabora Ne8. «HomeHnkmarypa  KHCIOPOAOCOAECPKAINIMX  OPraHMYECKHX OK 04
KHUCJIOPOJIOCO/ICPKAIIMX | COSAMHEHUI».
OpPraHUYECKUX TpuBnanpHas U MeXAyHapoJHas HOMEHKIIATypa, XMMUYECKHE CBOICTBa, CIOCOOBI MOJTYYEHHUS
COCIIMHEHUI CHOUPTOB U (EHOJIOB, KAPOOHOBBIX KUCIOT U 3(UPOB, albJeru10B U KeTOHOB. COCTaBIECHHE CXEM

peakuuii (B TOM 4HCI€ MO MNPEAJIOKEHHBIM LEMOYKaM IPEBpAIleHUi), XapaKTepHU3YIOIINX

XMMHMYECKHE CBOMCTBA KUCIOPOA0COAEPKALIUX OPraHUUECKUX COESIMHEHUN 4

[Ipaktuueckass pabora Ne9. «Xumuueckue U (PU3NUECKHE CBOMCTBA KHCIOPOIOCOAEPIKAIINX

OpPraHUYECKUX COCAMHEHUSD.

[IpoBenenue, HaOMIOAEHHWE U ONHMCAHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHHE CIUPTOB,

Ka4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CHUPTOB (OKuCIeHHe 3TaHosa okcupom wmemu (1)),

MHOTOATOMHBIX CIUPTOB (B3auMojeicTBue rauiepura ¢ rugpokcuaom menu (1)), ampaerumos

(okucIieHHMe aMMHauYHBIM ~pacTBopoM okcuzaa cepeopa(l) u rumpokcumom  wmemu (1),

B3aMMOJICHCTBHE KpaxMalia ¢ HOJIOM), U3yUeHHE CBOMCTB PACTBOPA YKCYCHOM KHUCIOTHI
Pa3znes 6. A3oTcoaepxkaiye oOpraHnyecKkue coeIuHeHus 4
Tema 6.1. Copep:xaHue y4e0HOI0 MmaTepuaJja 4 OK 01
AMWHBI. AMUHBI: METWUJIAaMUH — NPOCTEUIINH MPEACTAaBUTEIb AMHHOB: COCTaB, XMMHUYECKOE CTPOCHHE, OK 02
AMHHOKHUCIOTHI. (dbu3MYecKkne W XUMHUYECKHE CBOWCTBA, HAxXOXKJIEHHWE B TpUpojae. AMHUHOKHCIOTHI Kak OK 04
benku amoTepHble OpraHu4eckue coeAuHeHus. OU3nyeckrue U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT 5

(Ha mpumepe riaunuHa). buosornueckoe 3HaueHue amuHOKHCHOT. llemtunel. benku kak

MpUpoaAHbIe MonuMepsl. [lepBuyHas, BTopuyHasi U TpETHUYHAs CTPYKTypa OenkoB. XHUMUYECKUE

CBOMCTBa OGJIKOB: TMAPOJIN3, IeHATYpallus, KaYeCTBEHHbIEC PEaKIMK Ha OEJIKU

IIpakTHYecKue 3aHATHS

[IpakTuueckas paborta Nel(. «CBoiicTBa a30TOCOAEPKAIIMX OPraHUYECKUX COCAUHECHUI.

Ousnyeckue M XUMHUYECKHME CBONCTBA aMHUHOB (pEakuuu C KHUCIOTaMHU U TOpEHUus) | 2

aMUHOKHCIIOT (Ha mpumepe riauiuHa). Habmonenue u omnrcanue JIEMOHCTPAIMOHHBIX OIBITOB:

JIeHaTypalus OSJIKOB NPU HArPEBaHHUHU, [IBETHBIE PEaKIH OCIKOB
Paszaed 7. BoIcOKOMOJIEKYJISIPHbIE COCAUHECHUS 2
Tema 7.1. Coaepikanue y4eOHOr0 MaTepuajia 2 OK 01
IInmactmacchl. IIpakTHYecKHe 3aHATHA 2 OK 02
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Kayuyku. BonokHa

[Ipaktuyeckas pabora Nell. «CuHTe3, aHanM3 W KiIacCH(PUKALUSA BBICOKOMOJICKYISPHBIX
COCIMHEHUI»

OcHOBHbIE TIOHATHUS XUMHMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMEp, IHOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpPU3ALNU, CpPEOHssl MoJieKylsgpHas Macca. OCHOBHBIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUS.
O3HakoMJieHHE ¢ 00pa3llaMM MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB:
IJ1aCTMACCHI (TIOMATUIIEH, MOJMIIPONUIICH, MOIMBUHWIXIOPU, MOJIUCTUPOJI); HATYpajabHBIA U
CUHTETHYECKUE Kaydykd (OyTaJuMeHOBBIH, XJOPONPEHOBBIH W H30IMPEHOBBII); BOJIOKHA
(HaTtypanbHBIE (XJIONOK, WIEpCTh, WIENK), HMCKYCCTBEHHBbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KalpoH U JIAaBCaH)

OK 04
I1IK1.1, [IK 1.2

KonTpoJsbHas padora 3

CTpyKTypa M CBOWCTBA OPraHUYECKUX BelecTB (o pasaenam 3-7)

IpodeccHONATLHO OPHEHTHPOBAHHOE COEPKAHHE (COTEPKAHME MIPHKIATHOTO MOLy.Is1)°

Pazjnen 8. Xumusi B ObITY H NPOU3BO/JICTBEHHO# 1€SITEJIbHOCTH YeJIOBEKA

Tema 8.1.

XUMHUYECKHE TEXHOJIOTHH
B TIOBCETHEBHOM
u npodecCuoHAITBHON
ESITEILHOCTH YEI0BEKA

Copep:xaHue y4eOHOro MmaTepuaja

0|00l O (N

[IpaBuna 3K0JIOTMYECKU 11€1€CO00pPa3HOro MOBEAEHUs B OBITY M TPYIOBOM NESATENbHOCTH B
LESIX COXPaHEHUs CBOETr0 370pPOBbsi U OKpPY)KAIOIIEeH NPHUPOJHON Cpeabl, OMacHOCTh
BO3JICHCTBUSL HAa JKMBbIE OPraHU3Mbl OPraHMYECKUX BEIIECTB OTHENbHBIX KIACCOB
(YyrneBoJopo/ipl, CHOUPTHI, (EHOJBI, XJIOPOPraHUYECKUEe MPOU3BOJHBIC, aJbACTUABI U Jp.),
MoKasarejab HpPEIesbHO JOMYCTUMON KOHIUEHTPAllMd U €ro HCIoJib3oBaHue. Ponb xumuu B
00€CTIeUeHUH HKOJOTHYECKOM, HHEPreTHYeCcKOW | THIEBOM 0€30MacHOCTH, pa3BUTUH
MEIUINHBI, CO3/IJaHUU HOBBIX MaTepuaioB (B 3aBUCUMOCTH OT BHJA MNpo¢ecCHOHATBHON
NEeSITeNIbHOCTH ), HOBBIX MCTOYHHKOB SHEPTUM (aJIbTepHATHUBHbIE HCTOYHUKH SHEprun). [lonarue
0 HAy4yHBIX METOJaX MO3HAHHS BEUIECTB W XUMHUUYECKUX peakuuid. [IpeacraBnenus o6 oOmux
Hay4YHBIX MNPHUHIMIIAX IPOMBIIIJICHHOTO IMOJIyY€HUs BaKHEHWIIMX BeLIECTB (Ha mpuMepax
MIPOU3BOJICTBA aMMHUAKa, CEPHOI KUCIIOTHI, METaHOJa). XUMHUS U 3/I0pPOBbE YENOBEKa: MpaBUIia
0€30MacHOTO HMCMOJIb30BaHUS JIEKAPCTBEHHBIX IMpPENapaTroB, ObBITOBONH XMMHUU B MOBCEIHEBHOMI
KU3ZHU

IIpakTH4yeckne 3aHATHS

[Ipaktnueckas pabdora Nel2. «llpuMeHeHHE XMMHUYECKHX BEIIECTB W TEXHOJOTHUH C Yy4eToM
Oynayuieit mpodeccHoHanbHON AEITEIbHOCTI.

Pemenune keiic-3aay 1Mo Temam: MHILEBBIE MPOAYKTHI, OCHOBBI PAIMOHATIBLHOTO IUTAHUS,
BOKHEUINIME CTPOUTENbHBIE M  KOHCTPYKIIMOHHBIE MAaTepuajbl, CEIbCKOXO35HCTBEHHOE
MPOU3BOJICTBO, KPAacKW, CTEKJIO, KE€paMuKa, MaTrepuanbl Ui AJIEKTPOHUKH, HAHOMATEpHalbl,
TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKM DHEPIHH, OPraHWYEeCKHe W MHHEpAIbHBIE YI0OpeHus,

OK 01
OK 02
OK 04
OK 07
IIK1.1, IIK 1.2
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JIEKapCTBEHHbIE U KOCMETUYECKHE TIpenapaThl, ObITOBAs XUMHUSI, MaTEPUAIIbl U3 HCKYCCTBEHHBIX H
CHHTETHYECKUX BOJIOKOH. 3amuTa: IIpeacraBienue pe3ynbTaToB pemieHus Keic-3a1ad B Gopme
MUHU-JIOKJIa/1a (JIOIYCKAETCs MCIOJIb30BaHUE IPpa)MueCKUX U MPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

IIpomexyTouHAasi aTTeCTANMS MO TUCHUILINHE (T PepeHITMPOBAHHBIN 3a4€T)

Bcero

72
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3. YcioBus peanuzauuy NporpaMMsbl 001e00pa3oBaTeIbHOM AU CHUIITHHBI

3.1. MaTepuajabHO-TeXHHYECKOe o0ecrieyeHue

OcBoenne mporpammbl obOiieoOpazoBarenbHoi gucuuminael - OO .04 Xumwus
OCYILIECTBIISIETCS B MPOQECCHOHATBHONH 00pa30BaTeNbHON OpraHu3allud, pPeaTu3yIONIeH
00pa3oBaTeNbHYIO MPOTpaMMy CpeaHero ooimiero oOpazoBanus B npeaenax ocoeHus OITOIT
CIIO na 06a3ze ocHOBHOrO oOmero oOpa3oBaHusA, B KaOMHeTe XMMHU C JabopaTtopueil u
1a00PaHTCKOM KOMHATOH, B KOTOPOM MMEETCS BO3MOKHOCTh 00SCIICUYUTh CBOOOIHBIN JOCTYIT B
WuTepHeT Bo BpeMs yueOHOTO 3aHATHS U B TIEPHO/I BHEYYEOHOW JEITEITbHOCTH 00yJIarOIuXCsl.

[Tomemenue KabuHeTa YAOBJIETBOPSIET TpeOOBaHUSAM CanuTapHo-
AMUIEMHUOJIOTHYSCKUX TipaBui U HOpMaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ocHanIeHO TUTIOBBIM
000pyZIOBaHMEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHHUSAX, B TOM UHUCIIE CICIUATU3UPOBAHHON
yueOHON MeOenpio U cpencTBaMu 00ydeHHs, JOCTAaTOYHBIMHU JJISl BBITIOJIHEHHUSI TpeOOBaHHUN K
YPOBHIO NOATOTOBKH 00Y4arOIIUXCSl.

B kabunere wumeercss MynabTUMEIUWKAHOE OOOPYJAOBaHHUE, TOCPEICTBOM KOTOPOTO
Y4aCTHUKH 00pa30oBaTeIbHOIO Mpolecca MPOCMaTPUBAIOT BU3YAJIbHYIO HH(OPMALIHIO 110 XUMHUH,
CO3/aI0T MPE3eHTAINH, BUIEOMAaTEPHAIIbI U T. 1.

B cocTaB yueOHO-METOIMYECKOTO U MaTepUaibHO-TEXHUYECKOTO OCHAIIeHUs KaOnHeTa
XUMHH BXOJIST:

Cronbl  yuyebHble — 15 mT., crynps ydeHudeckue -30 mT., ydeOHas Jocka
MapkepHas, pabouyee MecTo IpenojaBaTens (CTOJI IpernojaBaTelis, CTyd, KOMIbIOTEPHBIN
CTOJI),  THEPCOHAIbHBIM KOMIBIOTEP (CUCTEMHBIH OJOK, MOHHUTOp, KJIaBUATypa, MBbIIIKA),
BUJICOTIPOEKTOP, 3KpaH, 00OpYyJOBaHUE M PEAKTUBBI JUIsl MPOBEAEHHUS J1a0OpaTOPHBIX padoT,
paboumii CTON Ui TPOBEACHUS  JIAOOPATOPHBIX OIBITOB, NPUHYAWTENbHAs BBITSDKHAS
BEHTHJISIUS

WNudopmanmoHHbIe CTSHIBI:

[Iepnoanueckas cucrtema xuMmuueckux aemeHToB JI.M. Menneneesa

Tabnuita pacTBOPUMOCTH

OcHOBHBIE KJTacChl HEOPTraHMYECKUX BEILECTB

OxpaHa Tyaa mpHu MPOBEICHUH OIMBITOB

CHMBOJIBI XUMHUYECKUX AIIEMEHTOB

OO6mas 6uonorus

Nmeercst OnbnmmoTeunbiii GOHII, B KOTOPBIM BXOAAT yYEOHUKH U y4€OHO-METOAMYCCKHI
koMmiieke (YMK), KHUTH A7 YTEeHUS MO XMMHUHM, PEKOMEHJOBAaHHbIE WU JOMYyLIEHHBIE IS
UCIOJIb30BaHUS B NPO(ECCHOHAIbHBIX 00pa30BaTENbHBIX OpPraHU3alMsIX, PEeATU3yIOIUX
o0Opa3oBaTellbHYI0 MpOrpaMMy cpeaHero oomiero odpazoBanusi B npezaenax ocBoenust OIIOII
CIIO nHa 6a3e 0OCHOBHOTO 0011IeTr0 00pa30BaHU.

B mpomecce ocBoenus mporpammbl yueOHoU mucruruinHbl bJ[.04 Xumwusi cTyneHTbI
HMEIOT BO3MOXHOCTH PabOTHI B 3JIeKTpoHHOU Oubmmoreke DBC (paboTta ¢ 3IEKTPOHHBIMU
KHUTaMU, PaKTUKyMaMH, TECTaMu)

3.2. UuopmannoHHoe odecnievyeHre peain3auu nNporpaMmmbl

Jna peanuszauuu mporpaMMbl  OuOnuoTeuHblt (GoHA 00pazoBaTENbHON OpraHu3alvu
YKOMIUIEKTOBAaH TI€YaTHbIE W/UIM SJEKTPOHHBIE 00pa3oBaTelbHble U WH(DOPMALMOHHBIE
pecypchl, peKOMEHJOBaHHbIE JIJIs1 MCTIOJIB30BaHUS B 00pa30BaTeIbHOM MPOIECCE.

3.2.1. IleyaTHrle n3ganus

1.AupunoresoBa, M. B. Xumusa: ydyeOHHUK U  TNPaKTUKyM Ui CpPEIHEro
npogeccuonansHoro oopasosanus / M. B. AudunoreHosa, A. B. babkos, B.A. ITonkoB. —
2-e u3 M., uctp. u gon. — Mocksa: M3parensctBo KOpaiit, 2022— 291 c.

2. lleronuxuna, H. A. O6mas xumus: yueOnuk ans CIIO / H. A. Hleronuxuna, JI. B.
MunaeBckas. — Cankr-IletepOypr: Jlans, 2023 — 164 c.

3 Huxonbckuil, A. b. Xumusa: YueOHUK U MPaKTUKYM Mpo(decCHOHAIBHOIO 00pa3oBaHus /
A. b. Hukonbsckuii, A. B. CyBopoB. — 2-e¢ u3n., nepepad. u gon. — Mocksa: M3narenscTBo
FOpaiir, 2023 — 507 c.
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4 Xumusi: yaeOHUK Ui cpeanero npodeccrnonansHoro oopazosanus / FO. A. Jlebenes, I
H. ®agees, A. M. T'ony6es, B. H. [llanosai; mox obmieit penakmueii . H. daneea. — 2-¢
u31., nepepad. u gon. — Mocksa: M3garensctBo FOpaiit, 2023 —431 c.

3.2.2. JIOTIOJHUTEIbHBIC HCTOUHUKH

1 T'abpuensin, O. C., JIpicoBa, I'. I'. Xumusi: xkHura s npenojaBaTeis: y4eO.-MeTo.
nocooue. — M. Axamemus, 2022 - 332 c.

2. YepnukoBa H. 0., Memepskosa E. B. Pemaem 3agaun no XUMHUM CaMOCTOSITENIBHO:
yuebnoe nocodue / H. FO. Uepnukona, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022 —
328 c.

3. PesnuxoB B. A. COOpHUK ympaKHEHMM W 3a7a4 10 OPraHUYECKOW XUMUU: yuyeOHOe
nocobue / B.A. PesaukoB — Cankr-IlerepOypr: Jlanp, 2023 — 226 c.

4 Kamyctuna A. A., Xanpuenko U. I'., Jlubanos B. B. O0mas u HeopraHudeckass XuMusi.
[Mpaktuxym / A. A. Kanyctuna, U. I'. Xanpuenko, B.B. JIubanoB — Cankr-IletepOypr: Jlausb,
2023 — 152 c.

S5.TI'abpuensu O.C. Xumus: yueb6. mus crya. npod. yued. 3aBenenuit / O.C.I'abpuernsH,
WN.I". OctpoymoB. — M., 2022.- 256 c.

6 I'abpuensu O.C. Xumus it ipodeccuil M CrenUaTbHOCTEH TEXHUYECKOTO MPOQHIIS:
Y4eOHMK NSl CTY/. yupexaeHui cpen. npod. oopazosanus / O.C.I'abpuensu, U.I'. Octpoymos.
— 4-e u3n., ctep. — M. : U3marensckuii meHTp «Axagemus», 2023 — 272 c.

3.2.3. HTEepHET-pecypehl

1.hvsh.ru — XKypHan «XumMus B mIKOJIe».

2. https://postnauka.ru/themes/chemistry — nexkiuu no XiMuu Ha canTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hay4uno-nomynsipabIit
npoeKT «DieMeHThl Boibmold HayKu» MaTeMaTHKa, acTPOHOMHS, HAyKd O JKU3HH, HAYKH O
3emie). HoBocTr Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIE CTaThH, JICKIIUH, SHIIUKIIOTICIIHH.

3. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIOMYIAPHOTO KypHaIa «XHUMHS
Y )KU3HBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
CucreMa AMCTAaHIIMOHHOTO OOYyYEHUsI, HAIIpaBIICHHAs B TIEPBYIO OUepe/lb Ha
MOJrOTOBKY K OJIMMIIMAJaM BCE€X YPOBHEM — OT IIKOJBHBIX [0 MexayHapoaHOM.
CalTcolep)KUT OTrpoMHOE KOJIMYECTBO 3a/1a4, CrPYNIUPOBAHHBIX KaK IO TeMaM, TaK H IO
onmumnuagam. [1o BceM OCHOBHBIM pa3JieliaM XUMHUH MTPUBEIEH TEOPETUUCCKUIA
MaTepHuall ¥ pa300paHbl PeIICHHs TUIOBBIX 3a/1a4.

5.http://gotourl.ru/4792  (http://periodictable.ru/) Pycckos3bIubbIii caiT O CBOMCTBax
XUMUYECKUX JICMEHTOB.

6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepueckuii CalT oOHIaiH-
oOpa3zoBaHusi, 00pa30BaTEIbHBIX KYPCOB W BHJICOJICKIMH JUIS INKOJBHUKOB, CTYICHTOB U
yunrtesnei. ECTh HeCKOJIbKO KYpPCOB TI0 XUMUH.

7.http://www.xumuk.ru CaliT 0 XUMHH: KJIaCCUUYECKHE YUYEOHHKH, CIPABOUYHUKH,
SHIMKIIOTICTUH, TIOUCK OPraHMYECKMX M HEOPraHMYECKUX PEaKIhii, COCTaBJICHUE ypaBHCHUU
peaKkiuu.

8.http://orgchemlab.com/ Caiit, mocBsAIIEHHBII MpakTUYECKOW paboTe B TabopaTopuu
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4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

KoHTponb U OIEHKa pe3yiabTaTOB OOY4EHHUS OCYIIECTBISIETCS IIPENoJaBaTelieM B
nporecce MPOBEACHUS MPAKTUUYECKUX 3aHATHIA U J1a0OpaTOpHBIX padoT, TECTUPOBAHUS, a TAKKE
BBIMIOJTHEHUST  OOYYalOIMMUCS ~ MHIMBUAYAJIbHBIX  3aJaHUN, MPOEKTOB, HCCIEIOBAHHIA.
Pesynmbratel 0OyueHHS ONpPENENSAIOT, YTO OOydalomuecs JOJDKHBI 3HaTh, IMOHUMAaTh H
JEMOHCTPUPOBATh 110 3aBEPILICHUN U3YUEHUS AUCLUIIIINHBL.

Hnst popMupoBaHus, KOHTPOJS U OLEHKH PE3yJIbTaTOB OCBOCHHUS YU4E€OHOW NUCHIUIUIMHEI
HCIO0JIb3YETCSl CUCTEMA OLIEHOYHBIX MEPOTIPUATHUI, IPEACTaBIAONIAs COO0N KOMIUIEKC Y4eOHBIX
MEpPONPUATHH, COTJIACOBAHHBIX C pe3yiabTaTaMu OOydeHHUs u CHOPMYIHPOBAHHBIX C Y4ETOM
DI'OC COO (npeametHsie pe3yapTaTsl 10 aucuuminae) 1 PIroOC CIIO.

Tunpl oeHOYHBIX

Ne | OK/IIK | Monyas/Pasnen/Tema PesyabsTaT 00yuenus L
MepONPHSITHIA
| OcHOBHOE coep:KkaHue
1 Paszpnen 1. OcHoBBI ®DopmyTHpOBATH 0a30BbIE
CTPOEHMS BelllecTBA TIOHSITHSI H 3AKOHBI XUMHUH
1.1 |OKO01 CrtpoeHue aToMoB | COCTaBIAThH xumuueckue|l. Tect «CrpoeHue aTtoMoB
XUMHYECKHUX 3JICMEHTOB U |(hopMyJibI COeIMHEH U B|XUMHUYECKHX  JJIEMEHTOB W
npuponaa XUMHYECKOM | COOTBETCTBUM ~ CO  CTEICHBIO | IPHUPOJAa XUMHUCCKON CBSI3UY.
CBSI3H OKHCIIEHUS XUMUYeCcKuX |2. 3aJaud Ha COCTaBJIEHHE
DJIEMEHTOB, HCXOId U3 | XUMHYECKHAX bopmyi
BAJICHTHOCTHU u JIByXaTOMHI)IX COC}IHHCHHFI
AJIEKTPOOTPULIATSILHOCTH (oxcuzoB, Cynb(HIO0B,
TUJIPUIIOB U T.IL.).
3. 3amaHusg Ha HCIOJIB30BaHUE
XUMUYECKOM  CHMBOJMKH |
Ha3BaHUU COCTUHEHUM no
HOMEHKJIAType
MEXIYHAPOIHOTO coro3a
TEOPETUUECKOW U NPUKIAJHOU
XUMUH u TPUBHATBHBIX
Ha3BaHWM JUIS  COCTaBIICHUS
XUMHYCCKHUX dbopmyi
JIBYXaTOMHBIX COETMHEHUI
(oxcuzoB, Cynb(HIO0B,
THAPUAOB W T.OI.) M JPYrux
HEOPraHMYeCKUX  COEJUHEHUN
OTJIETBHBIX KJIACCOB
1.2 OK 01 Ilepromuueckuii 3akoH u|XapaktepusoBath  xumuueckue|l. Tect «Meramiuueckue /
OK 02 tabmmua JI.11. MenneneeBa |371eMeHTHl B COOTBETCTBUM C HX |HEMETAJUTHUECKUE CBOIiCTBa,
MOJIOKEHWEM B TEPUOANYECKOH | AIEKTPOOTPULIATEIBHOCTh u
CHUCTeME XMMHUYECKUX JJIEMEHTOB |CPOJICTBO K 3JIEKTPOHY
J.1. MenneneeBa XUMHUYECKUX  DJIEMEHTOB B

COOTBETCTBHE C X
QJIEKTPOHHBIM ~ CTPOCHUEM U
MTOJIOKEHHUEM B TIEPHOIUICCKOMN
CHCTEME XHUMHUYECKUX
anemenToB J[.1. Menneneeray.
2. Ilpaktudeckne 3amaHus Ha
YCTaHOBJICHUE CBSI3H  MEXKIY
CTPOEHHEM aTOMOB
XUMHUYECKHX  DJIEMEHTOB U
MEPHOANYECKHM  HM3MEHEHHEM
CBOICTB XUMHYECKUX
3JIEMEHTOB U UX COEIUHEHHH B
COOTBETCTBHH C IIOJ0KEHUEM
[lepuoauueckoit cucreme.

3. IIpakTHKO-OpHEHTHPOBAHHBIC
TEOpeTHIECKHe 3alaHus Ha
XapaKTEePHU3aNUI0 XUMHUYIECKUX
3J1eEMEHTOB: «MeTamnyeckue /
HEMeTaJIMIeCKIe CBOIICTBa,
3JIEKTPOOTPULATENLHOCTD 51
CPOACTBO K 3JIEKTPOHY
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OK/IIK

Monyas/Pazgen/Tema

PesyabsTaT 00yuenuns

Tunpl oeHOYHBIX
MepONnpUsITHI

XUMHUYECKHX  DJIEMEHTOB B
COOTBETCTBHE c nx
ANIEKTPOHHEIM ~ CTPOCHHEM U
TOJIOKCHUEM B TICPHUOIMUYCCKON
cucremMe XUMHUYECKHX
anemenToB JI.1. Menneneesay

Pazgen 2. Xummnueckme
peakunu

XapakTepu3zoBaTb
XUMHUYECKHX pearkuuii

THIIBI

KonTpoabsnasi paéora
«CtpoeHune  Bemectsa H
XMMHYEeCKHe PeaKmum)

2.1

OK 01
OK 04

Tuner
peakuui

XUMHUYCCKUX

CocTaBIIITh
COEIMHEH NS,
obMeHa,
OKHUCIIUTENBHO-
BOCCTaHOBHUTEJIbHBIE PEAKIIUH

peaKIu
pa3IoKeHUs,
3aMeIICHNS,

1. 3agaun Ha coOCTaBJIEHHE
YpaBHEHUHN peaKIiuii:

—  COCIOUHCHUS, 3aMCIICHUS,
pa3iIoKeHus, 0OMeHa,

— OKHCJTHTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKIU C
HCIIOJIb30BaHHEM MeToa
3JIEKTPOHHOr O OaaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIIECTBA WM 00BhEMaA

ra3oB o HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
wm  00séMy  OmHOro U3
YYaCTBYIOILUX B peakumuu
BEILIECTB; PaCUEThI

Maccel (00BbEMa, KOIMYeCcTBa
BEIIIeCTBA) MPOAYKTOB PEaKIIUH,
€CIIH OJHO W3 BEIIECTB HMEET
MPUMECH

2.2

DNIEeKTPOIUTUYECKAS
JICCOLMAIS ¥ HWOHHBIH
o0MeH

CocraBisiTh ypaBHEHHUS
XMMHYECKHX PEaKUUH HOHHOTO
obMeHa c y4acTHEM
HEOPraHUYEeCKUX BEIIECTB

1. 3amanusg Ha CcoOCTaBJICHHE
MOJIGKYJIIPHBIX W HOHHBIX
peakiuii ¢ y4acTHEM KHCIIOT,
OCHOBaHUK u coJieit,
YCTaHOBJICHUE HW3MECHCHHUS
KHCJIOTHOCTH CPEJIbI

2. Jlabopatopnas pabota "Turisl
XUMHUYECKUX peakiuii”

Paznen 3. CrpoeHue wu
CBOMCTBA
HEOPraHu4YecKHX
BelleCTB

HccnenoBarTh
CBOMCTBA
BellecTB

CTPOCHHUE u
HEOPraHUu4YeCKUuX

KonTpoabnHas padora
«CBoiicTBa HeOpPraHUYeCKHX
BEIECTB»

3.1

OK 01
IK1.1
IIK1.2

Knaccudukarus,
HOMEHKJIATYpa M CTPOEHHE
HEOPTaHUYECKUX BEIICCTB

Knaccudummposatsb
HEOPTraHWYECKHE  BEIeCTBa B
COOTBETCTBHH C MX CTPOECHHEM

1. Tecr «Homenkmarypa wu
Ha3BaHUeE HEOPTaHMYECKUX
BEIIECTB  MCXOAd U3  HX
XUMHYECKOH  (OpMYJBl  HIH
COCTaBJICHHE XUMHYCSCKOH
(hopMysIBl UCXOIS W3 Ha3BaHHS
BEILIECTBA TI0 MEXIyHApOIHOU
I TPUBUAIBHOI
HOMEHKJIATYPE».

2. 3agaun Ha pacdyeT MacCoBOH
monu  (MacChl) XHMHYECKOTO
JjeMeHTa  (COeTuHEHHus) B
MOJIEKYe (CMeCH).

3. TlpakTmdeckue 3amaHUs TI0
KI1accu()MKaIH, HOMEHKIIAType
U XAMHYECKUM  QopMmylam
HEOPTaHIMYECKIX BEIIECTB
Pa3IIMYHBIX KJIACCOB.

4. TlpakTtudeckue 3amaHus Ha
onpeeneHue XUMHUYECKOU
aKTUBHOCTH BEIIECTB B
3aBHCHMOCTHU BUJA XUMHUECKOH
CBSI3M M TUIA KPHCTAILTHYECKON
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OK/IIK

Monyas/Pazgen/Tema

PesyabsTaT 00yuenuns

Tunpl oeHOYHBIX
MepONnpUsITHI

peleTKu

3.2

OK 01
OK 02
[IK1.1
[IK1.2

DU3UKO-XUMUYECKIE
CBOMCTBa HEOPTaHNYCCKUX
BCIICCTB

YcTanaBnuBaTh 3aBUCUMOCTh
(DM3UKO-XMIMHYECCKIX CBOMCTB
HEOPraHMYECKUX  BEIIECTB  OT
CTPOEHHUS aTOMOB U MOJIEKYI, a
TaKKe TUIMA KPUCTAILTUYECKOU
peleTku

1. Tect «OcobeHHOCTH
XUMHUYECKHX CBOWCTB OKCHIOB,
KHUCIOT, OCHOBaHUH,
aM(OTEPHBIX THUAPOKCHIOB U
comemny.

2. 3ajmaHus Ha COCTaBJICHHE
ypaBHEHHI XUMHYECKIX
pEaKIMid ¢ y9acTHEM MPOCTHIX U
CIIO’KHBIX HEOPTaHMYECKIX
BEIIICCTB: OKCHJIOB METaJLIOB,
HEMETANIOB M aM(OTEpHBIX
9JIEMEHTOB,  HCOPTaHHMYCCKHUX
KHCJIOT, OCHOBaHUM u
aM(OTEpHBIX THJIPOKCH/IOB,
HEOPraHUYECKUX COJIeH,
XapaKTEPU3YIOIINX UX CBOWCTBA
M CIIOCOOBI MOTY4EHHS.

3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPCTUYCCKHE  3aJaHus Ha
CBOIICTBa u MIOJTy4Y€HHE
HECOPraHUYCCKUX BEUICCTB

3.3

OK 01
OK 02
OK 04

Wnentudukanms
HEOPTraHMYECKHUX BEIECTB

HccnenoBats
peakiuu
BEIIECTB

KaueCTBEHHbIE
HEOPTaHHYECKUX

1. IIpakTHKO-OpHEHTUPOBAHHBIE
3aJaHdsg 10  COCTaBJIEHHUIO
XUMUYECKHUX peakuun c
y4acTueM HEOPTaHMYECKUX
BEIIECTB, HCIONb3yEeMBIX IS
UX WACHTH(HUKALINH.
2.JTabopaTopHas
“Unentuduranms
HEOPraHMYECKUX BEIIECTB”

pabora:

Paznen 4. CrpoeHue u
CBOICTBa OpraHHYeCKHX
BeIECTB

HccaenoBatn
CBOMCTBA
BelllecTB

CTPOCHHUE u
OpPraHun4eCKux

KonTpoabnHas padora
«CTtpoeHue H cBoOiicTBa
OpraHuYeCKuX BelIecTB»

4.1

OK 01
IK1.1
IIK1.2

Knaccudukarus,
CTpOEHHE U HOMEHKJIATypa
OpraHMYECKHX BEIIECTB

Knaccudummposats
OpraHMdecKrhe  BellecTBa B
COOTBETCTBHH C MX CTPOCHHEM

1. 3amanmsg Ha CcoOCTaBJICHHE
Ha3BaHUU OpraHUYECKUX
COEIMHEHUN TI0 TpPUBHAIBHOU
503051 MEKTyHapOIHOMN
CHCTEMAaTHYCCKOU
HOMEHKJIAType.

2. 3amaHus Ha COCTaBIIEHUE
MTOITHBIX u COKpAIIEHHBIX
CTPYKTYPHBIX hopmyn
OpPTaHUYECKUX BEIIECTB
OTAEIBHBIX KJIACCOB.

3. 3agaun Ha ompezaelcHUE
mpocTeitieit hopmysIbl
OpraHuYecKou MOJIEKYJIBI,
HACXOIS u3 3JIEMEHTHOI'O
cocraBa (B %)

4.2

OK 01
OK 02
OK 04
IIK1.1
[K1.2

CsoiicTBa
COEIUHEHUI

OpPTaHUYICCKUX

YcraHaBnMBaTh 3aBUCHMOCTh
(PM3UKO-XMMHUYECKIX CBOWCTB
OpPraHWYeCKHMX  BEHIECTB  OT
CTPOCHUS MOJICKYIT

1. 3amanmsg Ha COCTaBJICHHUE
YpaBHEHUI XUMUYECKUX
peakuuit c y4acTUEM
OpPraHWYecKHMX  BENIECTB  Ha
OCHOBaHMM HX coOcTaBa H
CTpPOCHUSI.

2. 3amaHAs Ha COCTaBIIEHUE
YpaBHEHUI XUMUYECKUX
peakuuii,  MUTIOCTPHPYIOIINX
XHUMHYECKHE CBOICTBA C yIETOM
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Tunpl oeHOYHBIX

Ne | OK/IIK | Monyas/Pasnen/Tema PesyabsTaT 00yuenuns L
MeponpusITHii
MEXaHH3MOB MPOTEKAHMUS
JIAaHHBIX peakuuii "
TeHETHYECKOU CBSI3U
OpPraHNYeCcKUX BEUIECTB pa3HBIX
KJIACCOB.
3. PacuerHele 3amaun 1O
YpaBHEHHSIM peakiuii c
ydJacTueMm OpraHNYecKux
BEILIECTB.
4. JlabopaTtopHast ~ pabora
“IIpeBpallieHuss OpPraHUYECKUX
BEIIECTB NMPHU HarpeBaHuM"
4.3 OK 01 Unenrnduxanus Hccnenosats kayecTBeHHbIE | 1. IIpakTuKO-OpHeHTHPOBAH-
OK 02 OPraHWYecKHX  BEIIECTB,|peaKluu OpraHWYeCcKUX |Hble 3a/IaHHsl 10 COCTABJICHHIO
OK 04 170:¢ 3HAYEHUE 1 |COETMHEHUMN OTJIENIbHBIX KIIACCOB |XUMHUYECKUX peakuuii c
[IK1.2 NpUMEHEeHHe B OBITOBOW M y4acTueM OpPraHUYECKUX
MPOW3BOJICTBEHHOM BEILIECTB, B T.Y. UCIOJIb3yeMbIX
JIeATELHOCTH YelIoBeKa JUISL UX MICHTH(UKAIMU B OBITY
Y TIPOMBIIUIEHHOCTH.
2.JIabopaTopHast pabora:
“Unentudukanus opraHudec-
KHX COCIUHEHUHM OTACIbHBIX
KJ1accoB”
5 Paznen 5. Kuneruueckue|Xapakrepu3oBaTh BJIMSIHHME
W TepMOAWHAMHUYECKHE|pa3ju4HbIX  (GaKTopoB  Ha
3aKOHOMEPHOCTH paBHOBecHe " CKOpOCTH
NPOTEKAHUS XHMHYECKHX peakiuii
XMMHMYECKUX pPeaKkuuii
5 OK 01 CkopocThb XUMHUYECKHX | XapaKTepru30BaTh BhusiHue | [[pakTHKO-OpHEHTHPOBAHHbIE
OK 02 peaxuuii. XuMHUUECKOe | KOHIICHT AU pearupyromux | TeOpeTHIecKue  3aJaHusi  Ha
IIK1.2 paBHOBecHe BEIIECTB M TEMIICPAaTyphl Ha|aHanmu3 (HaKTOPOB, BIIHSFONIINX
CKOpPOCTh XUMHUECKUX pPeaKkuuil [Ha HU3MEHEHHE CKOpPOCTH
XapaxkTepu3oBaTb BJIUSIHUE | XUMHUECKOU peakiuu.
W3MEHECHUS KOHIIeHTpauuH | [IpakTHKO-OpHeHTHPOBAHHBIE
BEIIECTB, pEAaKUWH Cpensl H(3afaHusl  HAa  [PHMEHCHHE
Temneparypsl Ha  cmenlenue|npunnuna Jle-lllatenbe  must
XUMHYECKOTO PAaBHOBECHS HaXOXKICHUS HaTpaBJICHUSA
CMEICHHSA paBHOBeCHs
XUMHYECKON peakIuy U aHaJu3
(hakTopoB,  BAMAIONIMX  Ha
CMeEIleHHE XUMHYECKOT O
paBHOBeCHSA
6 HccnenoBath HCTHHHbIE
Pa3nen 6. PacTBopsi pacTBOpbI c 3aJaHHBIMH
XapaKkTepUCTHKAMU
6.1 |OKOl [onsiTHE O pacTBOpax Paznmuuate uctiHHEBIE pacTBOpEl | 1. 3amaum Ha TPUTOTOBIICHHE
OK 02 pPacTBOpOB.
IIK1.1 2. ITpaKTHKO-OpUEHTHPOBAaHHBIC
TIK1.2 pacyeTHbIC 3aJaHNUS Ha
JTUCTIEPCHBIE CUCTEMBE,
UCTIONB3yeMble B OBITOBOH U
MIPOU3BOJCTBEHHOU
JIESITETPHOCTH YEIOBEKa
6.2 |OKOl UccnenoBanme  cBoiictB|MccnenoBaTh (uzuko- | JlaboparopHas pabora
OK 04 pacTBopoB XUMHYECKHE CBOICTBAa MCTHHHBIX | “IIpuroroBneHue pacTBopoB”
IIK1.2 pacTBOpoB

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE CoAep:KaHUe (CoAepKaHNe MPUKJIATHOIr0 MOIYJIs)
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Tunpl oeHOYHBIX

Ne | OK/IIK | Monyas/Pasnen/Tema PesyabsTaT 00yuenuns L
MeponpUuATHI
Pazpen 7. OueHuBarb nocjeAcTBus (3amura Keiica (¢ yueToMm
Xumusgs B ObiTy M|0bITOBOW W NPOU3BOACTBEHHOI |Oyayumieil npodeccuoHanbHOIM
MPOU3BOACTBEHHOI JesiTeIbHOCTH ~ 4YeJiOBeKa  C|JAesTeJIbHOCTH)
JesiTeJIbHOCTH YeJIOBEeKa |MO3ULUiA IKOJIOrH4eCcKoil
0e30MmacHOCTH
OK 01 Xumus B Oty  u|OleHuBaTh nmocnencteus [Keric (¢ yuetom  Oymymeit
OK 02 TIPOU3BOJICTBEHHOU OBITOBOII ¥ TPOW3BOJCTBEHHOH | pohecCHOHALHOM
OK 04 JIESITEIbHOCTH YeJIOBEKa | IeSITeNIbHOCTU yeroBeka C| IeATETLHOCTH)
OK 07 TTO3UIIHI 9KoJIoruueckoi | BoaMOXKHBIE TEMBI KEHCOB:
IIK1.1 0e30macHOCTH 1. TloremneHue kiauUMaTa |
TIK1.2 BBICBOOOXKIICHHE ra3oBbIX

THJPATOB CO JHA OKEaHa.
2. bynymume wmatepuansl Ais

aBua-, MaIHO- u
IpHOOPOCTPOCHUSL.
3. HoBele Marepuansl s

COJIHEUHBIX OaTapei.
4, JlekapcTBa Ha  OCHOBE
PACTUTEIBHBIX MPETapaToB
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