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1. O0mas xapakTepucTuka padodeil mporpaMmbl y4eOHOM M CUHMIIIMHBI
001.04 Xumus

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

VyeOnas  gucrmmuimHa O0OJ[.04  Xumusg — sBasgercs  00s3aTCIBHOM — YacThIO
oOmeoOpa3oBarenbHOrO 1HKiIa odpaszoBarensHoi mporpammbl CIIO B cootBerctBHu ¢ OT'OC
o cneruanbHoCcTH 23.02.09 ABTOMAaTHKA M TEJIEMEXaHHKA HA TPAHCIIOPTE (3KEIE3HOIOPOKHOM
TpPaHCIOPTE)

[Mpuknagnoit Momynp BKIrOYaeT pasnen 8 «XuMusg B OBITY M HPOU3BOJICTBEHHOMN
JEATENbHOCTH YEJIOBEKa», KOTOPBI peammsyercs Ui BceX mpodeccuil/cnennanbHoCcTeil
METOJIOM peIIeHUs] KEHCOB, CBS3aHHBIX C OKOJOTHYECKOW O€30MacHOCThI0O M OLEHKOM
MOCJEACTBUN OBITOBOM M MPOM3BOJICTBEHHOW JACSTEIIBHOCTH, COOTBETCTBYIOIIEH OTpacism
Oynmyiiei nmpodeccuoHaIbHOU IeATeTFHOCTH 00YJarOIINXC .

1.2. Heaun u mi1anupyemble pe3y/ibTaThl OCBOCHUS TUCHUIINHBI

1.2.1. Illeau u 3a7a4u AUCHMILIMHBI

Conepkanue mporpaMmmbl 0011€00pa30BaTeIbHON TUCIUTIIUHBL «XUMUS» HAIMPaBIECHO
Ha JOCTHKECHHE CIICTYIOIINX LeJIeH:

- (hopMupOBaHUE CUCTEMBl XMMHUUYECKHX 3HAHUN KaK Ba)KHEWIEH COCTaBJISIONIEH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpPA, B OCHOBE KOTOPOM JIeKaT KIIIOYEBbIE IOHATHS,
(yH1aMeHTaJIbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M IOHUMaHHE
CYIIHOCTHU JOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOpHEH
WX Pa3BUTUS U CTAHOBJICHUS;

- (dbopMHpoBaHHE UM pPa3BUTUE NPEICTABICHUH O HAyYHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEaKLMH, HEOOXOAUMBIX I IPUOOPETEHHs] YMEHUI OpUEHTUPOBATHCS
B MHUpE BEIIECTB M XMMMUYECKUX SIBJICHHM, UMEIOIMIMX MECTO B MPUPOJE, B MPAKTUYECKOU U
IMOBCETHEBHOM KM3HU,

- pa3BUTHE YMEHHUH U CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOJIOACHUEM U
O0OBSICHCHMEM XHMHUYECKOTO SKCIEPUMEHTA, COOI0IEHUEeM TpaBUi OE30MacHOTO OOpaIieHus ¢
BEILECTBAMHU.

3aga4u AMCUHUILIMHBI:

1) chopmMHpOBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH IPOTEKAHUS  XUMHUYECKHX
MPOILECCOB U SIBJICHUI B OKPYXKAIOILIEH Cpesie, a TAK)KE X CBA3b C LIEJIOCTHON HAYyYHON KapTHUHOMN
MHpa U JPYTHUMH €CTECTBEHHBIMU HAYKAMH;

2) pa3BUTh YMEHHsI COCTaBJIATh (OPMYNIbl HEOPraHUYECKUX U OPraHMYeCKHX
BEIIECTB, YPABHEHUS XUMMUYECKHX pEakIHi, OOBACHATH HMX CMBICI, HHTEPIPETUPOBATH
pe3yJIbTaThl XMMUYECKHUX KCIIEPUMEHTOB,

3) copMHUpOBaTh HaBBbIKU IIPOBEICHHUS IIPOCTEHIINX XUMHYECKUX
HKCIIEPUMEHTAIBHBIX MCCIIEIOBAaHUNM C COOJIOJEHMEM IIpaBU 0O€30MacHOro oOpalieHus ¢
BELIECTBAMU U J1a00paTOPHBIM 000PYJOBAHUEM;

4) pa3BUTh yMEHHUS HaXOJUTh, AHAJIU3UPOBATh M MCIIOJB30BaTh HHPOPMALUIO
XMMUYECKOT0 XapakTepa M3 PazINyuHbIX HMH(OPMAIMOHHBIX MCTOYHMKOB, BKIJIIOYas y4eOHYIO
JUTEpaTypy, Hay4yHble MyOIUKaluu U UHTEPHET-PECcypChl;

5) copMHUpOBaTh YMEHHUS MPOTHO3MPOBATH MOCIEICTBHSI CBOCH NEATEIBLHOCTH U
XUMUYECKUX MPHUPOAHBIX, OBITOBBIX M IMPOU3BOJCTBEHHBIX MPOLIECCOB, YUUTHIBAs BO3MOXHBIE
9KOJIOTMYECKHE U COLUAJIbHbBIE BO3ACHCTBHS;

6) copMHUpOBaTh MOHMMAHUE 3HAYMMOCTU JIOCTH)KEHUH XMMUYECKOM Hayku H
TEXHOJIOTUH JUIsl pa3BUTHs COLMAIBHON M IPOM3BOJCTBEHHOM cep ¢ yMEeHHEM IpPHUBOAUTH
IPUMEpPHI UX IPUMEHEHUS B Pa3IMYHbIX cepax KU3HH.

1.2.2. Ilnanupyembie pe3yJibTaThbl OCBOCHHS 0011€00pa30BaTEIbHON TUCHHUIINHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PI'OC COO

Ocoboe 3HaueHwe oOmIeoOpa3zoBaTeibHAs JUCHMIUIMHA «XHUMHS» HUMEET IpH
¢dopmupoBanun u pazsutuu OK 01; OK 02; OK 04; OK 07 u IIK, npencTtaBieHHBIX B
aKTyaJIU3UPOBAHHBIX oI'oC CIIO 1o npodeccuu/crnennanbHOCTH.



Koa n
HauMeHOBaHHe
(popmupyembIX
KOMIIEeTeHI i

H.]IaHI/IpyeMLIe pe3yJbTaTbl 0OCBOCHUA TUCIHHUIIJINHBI

Oﬁume1

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

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

JIMYHOCTHBIE Pe3yJbTaThI
YacTH:

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

TOTOBHOCTH K aKTHUBHOM J€ATEILHOCTH TEXHOIOTHUESCKOMN
u COLIMAJILHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTD
WHUIIMUPOBATh,  IUIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO JACSITEIHHOCTD;

WHTEpPEC K pa3IuuHbIM cdepam TpodeccrHoHaTbHOM
JESITENILHOCTH.

MeTtanpeaMeTHbIe pe3yJbTaThl J10JKHbI OTPAKATh:
OsJjaaenue 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 JICATECIBHOCTb, OIICHHBATH
COOTBETCTBUE PE3YJIbTATOB IIENIAM, OIICHUBATh PHUCKU
MOCJIEACTBUN AEATEILHOCTH.

0) 0azoBbIe HCCIEN0BATEIbCKHE eCTBHS:

BIIQJIETh HAaBBIKAMH  y4eOHO-UCCIEOBATENbCKOH U

AOJIKHBI OTpPpakaTb B

IPOTUBOpPEYHS B

JucuuniInHapHbie pe3yJibTaThl I0/LKHBI OTPAKATh:

NP6 01. chopMHUPOBAHHOCTH MPEACTABICHUN: O XUMHYECKOM
COCTABIISIONICH €CTECTBEHHOHAYYHOU KApTUHBI MHPA, POJIU XUMHUHU B
MO3HAHUU SBIICHUH TNPUPOABI, B (OPMUPOBAHWU MBINUICHUS U
KYJIbTYpbl ~ JIMYHOCTH, €€  (YHKIMOHAJLHOW  TI'PaMOTHOCTH,
HEOOXOUMOM JUISl PEIICHHsS MPAKTUYSCKUX 3a/a4 M IKOJOTHYCCKH
000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU CpeJie;
IIP6 02. BiamgeHue CHUCTEMOM XUMUYECKUX 3HAHUH, KOTOpas
BKJTIOYACT: OCHOBOTIOJIATAIOINNE TOHATHS (XUMHUYCCKHH 3JIEMEHT,
aToM, JICKTPOHHAst 000JI0YKa aToMa, S-, p-, d-3JIeKTpOHHBIEC OpOUTAIH
aTOMOB, WOH, MOJICKYJIa, BAJICHTHOCTH, 3JIEKTPOOTPHIIATEIIBHOCTE,
CTCTICHh OKHWCJICHHS, XHMHYECKas CBS3b, MOJb, MOJIIpHAs Macca,
MOJISIpHBIA 00BEM, YIIIEPOJHBIA CKeJleT, (YHKIIMOHAJIbHAS TPYIIA,
pamuKan, W30MEpHs, H30MEpbl, TOMOJIOTUYECKUN psiji, TOMOJIOTH,
YIJIEBOJOPOIbI,  KHUCIOPOJI- M a30TCOJEpXKAlIue  COCAUHEHHUS,
OMOJIOTMYECKH AaKTHBHBIC BeIiecTBa (YrJ€BOIbI, KUPBI, OEIKH),
MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
COCIIMHEHUSI, KPUCTAJUINYECKAsl PEIIeTKa, TUIIHl XUMUYECKUX peaKIuil
(OKHCIIUTEIIEHO-BOCCTAHOBHUTENIBHBIC,  9K30-M  JHIOTEPMUYECKHE,
peaKknuu MOHHOTO OOMEHa), PacTBOP, AIEKTPOJUTHI, HEIIICKTPOJIUTHI,
ANIEKTPOJIMTUYECKAS ~UCCOIUAIINS, OKHCIUTEIb, BOCCTAaHOBHTEIb,
CKOpPOCTh XUMHUYECKOH peaKiny, XUMHUECKOE PABHOBECHE), TCOPHH U
3aKOHBI (TEOPUST XUMHUYECKOTO CTPOCHHSI OPraHWYECKHX BEIIECTB
AM. bBymiepoBa, Teopus AIIEKTPOJUTUYCCKON  JIMCCOLUAIIH,
nepuoanveckuii 3akoH /.M. MeHaeneeBa, 3aKOH COXpaHEHHS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKHI SI3bIK XUMUH, (DaKTOIIOTHYECKHE
CBEJICHUS O CBOWCTBAX, COCTaBe, TMOJydCHHH | Oe301acHOM
UCIIOJIb30BAHUM  BAXKHEHIINX HEOPraHUYECKUX U  OPraHUYECKHX

! O61me pesynbTaThl OCYIIECTBISIOTCS B COOTBETCTBHHM C JIMYHOCTHBIME M METAanpeaMeTHEIMH pe3yibratamu ®I'OC COO (ITpukas MunoGpHaykn 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), yecranoBnenasivun @I'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
CBOMX YTBEPXKICHMM, 3a/aBaTh MapaMETpbl U KPUTEPHUU
peuenus;

AQHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ DPELICHMs 3a7a4d
pe3ynbTaThl, KpUTUYECKH OLIEHMBATh MX JOCTOBEPHOCTH,
MIPOTrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

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

BEIIECTB B OBITY U IPAKTUYECKOH EATETLHOCTH YETIOBEKA,

IMP6 03. chopMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHBIC
NpU3HAKA W B3aUMOCBSI3b  W3YUCHHBIX TOHSTHHA, NPUMCHSITH
COOTBETCTBYIOIIME TIOHATHS TPH ONKMCAHUMA CTPOCHHS U CBOWCTB
HEOPraHWYECKUX M OPraHWYeCKUX BEHIECTB W HMX IPEBPALICHUI;
BBISIBIISITh  B3aUMOCBSI3b  XUMHUYECKHX 3HAHWK C TOHATUSAMH U
MPEJICTABICHUSIME JIPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

I[IP6 04. chopMUpPOBAaHHOCTH YMEHHUH HCIOIH30BATh HAWMEHOBAHMS
XHUMHAYECKUX COCIMHEHUN MEXIYyHapOJHOTO COK03a TEOPETHUYECKOU U
MPHUKJIATHOW XMMHHM ¥ TPUBHAILHBIC HA3BaHUS BAKHECUIUX BEIICCTB
(oTuneH, ameTwiieH, TAuIepuH, ¢GeHos, (GOopMaTbIeTHa, YKCYCHas
KUCJIOTA, TJIUIMH, YrapHBIA Ta3, YIIEKUCIbIA ra3, aMMHUakK, TalieHas
W3BECTh, HETAIlIeHAs] W3BECTh, MUTHEBAsI COJIa W JIPYTUX), COCTABIISTH
(GOpMyJSIBI HEOPTAHWYECKUX M OPTaHWYECKUX BEIIECTB, YpaBHEHUS
XAMHYCCKAX PEAKIHA, OOBSICHATH WX CMBICI; IOJATBEPXKIATh
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  KPUCTAJUIMUYECKHUX  PELIETOK  BEIECTB;
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. Mcnons3oBarh
COBPEMEHHbBIE
CpeICTBa MOUCKa,
aHanu3a u
HMHTEpPIpETAINH
uHpOpMalUU U

JIn4HOCTHBIE Ppe3yJIbTaThI
YacTu:

HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY  YPOBHIO  pa3BUTHS  HAyKH U
OOIIeCTBEHHON TNpaKTUKH, OCHOBAaHHOIO Ha JHaliore

A0IKHBI OTPa)kKaTb B

JucuuniuHapabie (NmpeaMeTHbIe) Ppe3yJbTaTbl M JIOJLKHBI
0TpPaXKaTh:
IIP6 06. BnajgeHuWe OCHOBHBIMM METOJAMH HAyYHOTO IO3HAHUS

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;
COBEPLICHCTBOBAHUE
KyJIbTYypbl KaK CpeJIICTBa
JIOJIbMU U TTIO3HAHUS MUPA.
MeTtanpeaMeTHbIe pe3yJbTaThl J0/KHbI OTPAKATh:
OBJagenue YHHUBEPCAJIbHBIMHA yuyeOHBIMHU
NMO3HABATEJIbHBIMU 1€HiCTBUAMM:

B) pa6ora ¢ ungopmanueii:

SI3BIKOBOM " YUTATEIILCKOU
B3aUMOJCHCTBUS  MEKIY

BIaJICTh HaBbIKaMH MOJIY4YCHHUA I/IH(I)OpMaHI/II/I u3
HUCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIBHO
OCYIICCTBJIATL IMOMCK, aHajiu3, CHUCTCMATHU3aluIl0 U

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(OpMaLU,
€€ COOTBETCTBME IIPABOBBIM U MOPAIbHO-3TUYECKUM

XAMHYECKUM (opMynaM H YpaBHCHHSIM XUMHUYECKHX PEAKIHH C
UCTIOJIb30BaHUEM (PU3UUECKUX BEIMYUH, XapaKTEPU3YIOIIHUX BEIIECTBA
C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIOBUS)
ra3oB, KOJIMYECTBA BEILIECTBA; UCIOJb30BaTh CUCTEMHbBIE XUMUYECKUE
3HAHUSL M7 TPUHATHAS PEIIEHUM B KOHKPETHBIX KU3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BELLIECTBAMH U UX IPUMEHEHHUEM;

IIP6 08. chopmMUpOBaHHOCTH, YMEHHMM IUIAHUPOBATH U BBHITIOJIHSTH
XMUMHYECKUH D3KCHEPUMEHT (IIPEeBpPAILEHUs] OPraHMYECKUX BEIIECTB
IpU HarpeBaHuH, NOJyYEHHE ATHJIEHA U HM3Yy4E€HUE €ro CBOIICTB,
KaueCTBEHHbIE PEaKLMU Ha albJAETHbl, KpaxMal, YKCYCHYIO KUCIIOTY;
JeHaTypauust OelIKOB IMPH HArpeBaHUM, LBETHBIE peakluu OElKOB;
IPOBOAMTH PEAKIIMM HOHHOTO OOMEHa, ONpEAeNsATh Cpely BOJHBIX
pacTBOpOB, KadeCTBEHHbIE pEaKIUH Ha Ccyibdar-, KapOoHaT- HU
XJIOPUJI-aHUOHBI, Ha KaTUOH aMMOHUS; pelaTh 3KCIepUMEHTAIbHbBIE
3agaun o temaMm "Metamiel" u "Hemetamnel") B COOTBETCTBHM C
IpaBWJIaMU TEXHUKH OE30MAaCHOCTH MPH OOpAaIIeHNHU C BELECTBAMU U
7abOpaTOpPHBIM  O0OPYIOBAaHMEM;  TPEICTABISATH  PE3yIbTaThl
XUMHUYECKOTO  JKCIepUMeHTa B  (opMme 3amucu  ypaBHEHUI
COOTBETCTBYIOIIUX peakuuil U (QOopMyIHpOBaTh BBIBOJbI Ha OCHOBE
3THX PE3yIbTAaTOB;

IIP6 09. chopMHpPOBAHHOCTH, YMEHHS aHAIW3UPOBATH 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. OD¢pdextrBHO | JINYHOCTHBIE Pe3yabTAThl JO0JKHBI OTpakaTh B | JucoOMIUIMHAPHBIE (MpeAMeTHbIE) Pe3yJabTaThl W JOJIKHBI
B3aMMO/ICIICTBOBATh U | YACTH: 0TpPakKaTh:

paboTtath B
KOJUICKTUBE U
KOMaHJ1e

rPa’KAaHCKOr0 BOCIIUTAHMSI:

— TOTOBHOCTH BECTH COBMECTHYIO AESTEIbHOCTH B
HWHTEpecax IPaKIaHCKOTO OOIIECTRA;

yMEHHE B3aUMO/ICHCTBOBATH c COIMAIbHBIMU

WHCTUTYTAMH B COOTBETCTBUU C HX GQYHKIUSIMU U

Ha3HA4YCHHEM.

MeTtanpeaMeTHbIe Pe3yabTAThl I0JKHBI 0TPAKATH:

OBiajgeHne yHUBEPCAJbHBIMU KOMMYHUKATHBHBIMH

JeliCTBHSIMU:

0) coBMecTHas 1eSITeJIbHOCTD.

IIP6 08. chopMUpPOBAaHHOCT, YMEHHMH IUIAHUPOBATH W BBHITIOJIHSTH
XUMUYECKUH JKCIIEPUMEHT (TMPEBpAIICHUs] OPTraHUYECKUX 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 PEAKIIMU HOHHOTO OOMEHa, OMpeAeNsiTh Cpely BOIHBIX
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 0E30MaCHOCTH MPH OOpAIICHUHU C BEIECTBAMU H
71a060paTOPHBIM 00opy/I0BaHUEM; MPEICTABIISTh pe3ynbTaThl




IIOHUMATh U UCIOJIB30BATh IIPEUMYIIECTBA KOMAHIHON U
WHIUBUIYITBHOU PaOOTHI;

IIPUHUMATH LEIn COBMECTHOM JIeSATEIbHOCTH,
OpraHM30BBIBATh W KOOPAMHUPOBATH JEHUCTBUSA IO €€
JOCTH>KEHHIO: COCTABJIATH IIJIaH JEHCTBHUM, PACIIPEICITh

poiM C y4eTOM MHEHHH YYaCTHHUKOB OOCYXIaTh
pe3ynbTaThl COBMECTHOU PabOTHI.

OBJagenue YHUBEPCAJIbHBIMHU PeryJssTUBHBIMHU
JelCTBUSIMH:

I) NPpUHATHE ce0s U APYTUX JIIOAe:

MPUHUMATh MOTHBBI M apryMEHTBI JIPYTHX JIOIEH TpHU
aHaJM3€ PEe3yNIbTAaTOB JIEATEIbHOCTH;

MpU3HaBaTh CBO€ NpPaBO M MPABO JIPYrux JIIOJAEH 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:

IKOJIOTHYE€CKOr0 BOCTIMTAHMSA:

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

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

YMEHHE IIPOTHO3UPOBATH
9KOJIOTMYECKUE IIOCJICACTBUS
JNEUCTBUMN, TPEAOTBPAIATh UX.
MeTanpeaMeTHbIE Pe3yabTAThI J0JKHBI OTPAKATD:
Osaapnenue YHHBEpPCAJIbHBIMHU Y4eOHBIMH
NMO3HABATEJbHBIMH 1eHCTBUAIMM:

B) pa0orta ¢ nHpopManmeii:

NEUCTBUM B
3HaHUA Lenel

HeOJ1aro IIPUATHBIC
NpCAIPUHUMACMbBIX

JucuMmuinHapHbie  (IpeaMeTHbIE) Ppe3yJbTaTbl W AOJKHBI
O0TPaXaTh:
IIP6 01. chopMHUPOBAHHOCTH TPEIACTABICHUN: O XUMHYECKOMH

COCTaBIISAIONIEH €CTECTBEHHOHAYUYHON KapTUHBI MHpA, POJIU XUMHUHU B
MO3HAHUM SBJIEHUI MNpUPOAbl, B (OPMUPOBAHUU MBIIUICHUS U
KyJIbTYpbl ~ JIMYHOCTH, €€  (YHKIHMOHAJBbHOM  TIPaMOTHOCTH,
HEOOXOUMOM JUIsl pEelIeHUs MPAKTUYECKUX 3aJad U SKOJIOTHYECKH
000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 37I0POBBIO U MPUPOTHON CPEIE;
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 BO3ICUCTBUS Ha JKUBBIC
OpraHu3Mbl OMPEJECIICHHBIX BEIIECTB, MOHMMAs CMBICI MOKa3aTels
peebHON JOMYCTUMOMN KOHIIEHTPAIIUH.




HCIIOJIB30BaTh CpencTBa UH(OPMAIMOHHBIX u
KOMMYHI/IKaI_[I/IOHHBIX TeXHOJ'IOI‘I/Iﬁ B peH_IeHI/II/I
KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/IBaIII/IOHHI)IX
3ama4 ¢ coONroieHHeM TpeOOBaHWA  APrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, THTHEHBI, pecypcocOepekeHms,
MPABOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMALMOHHON
0€e30IMacHOCTH.

MK 1.1
DKCITyaTupoBaTh
ITOJIBMKHOM COCTaB
KENE3HBIX IOPOT

-OBJIaJICHHE YMEHHWSIMH M HABBIKAMU Pa3IMYHBIX BUIOB
MO3HABATEIBHON JNEATETHPHOCTH U W3YYCHUS DPAa3HBIX
CTOPOH OKPY)KAaIOIIEro MHUDA;

-  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) HCOPraHU4YeCKUC W OPraHNYCCKHE BCIICCTBA 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 CBOMCTB

HEOPraHWYECKUX BEIIECTB OT CTPOCHMS aTOMOB M MOJIEKYJ, a TAKXKe
THIIA KPUCTAIUITMYECKON pEIIETKH

-HcCcIe10BaTh (PM3UKO-XMMHUECKHUE CBOMCTBA MCTUHHBIX PaCTBOPOB
-OLIEHWBaTh  NOCHEACTBHUSI ~ OBITOBOM U IPOU3BOJCTBEHHOMU
JeSITEeNbHOCTH YEJIOBEKA € TO3ULUHI SKOJIOTHYeCKOi 0€301aCHOCTH

K 1.2

[IpousBoaUTH
TEXHUYECKOE
00CITy>)KMBaHUE U
PEMOHT IOABUKHOTO
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 JKOJIOTHYECKHUE MMOCJIEACTBUSA
MpEANPUHUMAEMBIX JCHCTBUN, IPEIOTBPAIIATh UX;

—  WCHOJB30BAHHUE  PA3MYHBIX  HCTOYHHMKOB  JUIS

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

- KJaccuGUIMpPOBATh HEOPraHUUECKHE U OpraHUYecKHe BEUIeCTBa B
COOTBETCTBUU C UX CTPOCHUEM

-yCTaHABIIMBaTh  3aBUCUMOCTh  (DU3UKO-XMMHUYECKUX  CBOMCTB
OPraHWYECKHUX BEUIECTB OT CTPOCHUS MOJICKYJI
-OLIEHUBATh MOCJIEICTBUSA OLITOBOM u MIPOMU3BOICTBEHHOM

JEeSITeNIbHOCTH YEJIOBEKA C MO3UIIMI SKOJIOrHuecKoil 6e30macHOCTH

- yMeThb coOmoJaTh MpaBWIa HKOJOTHYECKH IeJIeco00pa3HOTo
MOBE/IeHUs B OBITY M TPYAOBOHM AEATEIBHOCTU B LIETSX COXpPaHEHHS
CBOET0 3JI0POBbS M OKpYKaIoLIEH MNPUPOIHONH CpeAbl; 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
KOHTPOJIbHBIE PA0OTHI 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 [IpukinaaHoil Moays.
* dopMa IPOMEKYTOUHOM ATTECTAIMH ¥ KOTHIECTBO YACOB, OTBOAMMBIX Ha €€ MPOBEICHHUE, PErTaMEHTHPYIOTCS
yuaeonsM mianoM OIT CITO
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2.2. TemaTnyeckuii 1jiaH u COACPKAaHUEC TUCITUIIJINHBI

HaumenoBaHue Conep:kanue y4e0HOro MaTepuasia (OCHOBHOE H NPodeccHoHAILHO OPHEHTHPOBanHoe) , | O0béM | dopMupyembIe
pa3/ieJioB U TeM Ja00paTOPHBIE U MPAKTHYECKHE 3aHATHSA, MPUKJIATHOI MOIYJIb 4YacoB | KOMIETEeHIHH
1 3 4
ConepxxaHue yueOHOro MaTrepuaa 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 3JEMEHTOB IEPBBIX YETHIPEX IMEPUOJOB. DICKTPOHHAS
XMMHMYECKUX DJIEMEHTOB |KoH(Uryparus aroMoB. OCHOBHBIC XUMUYECKHE 3aKOHBI
IpakTHyeckune 3aHATHS
[Ipaktuueckass pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XHMHH W PACUETHI IO
YPaBHCHHUSM XUMHUYECKHX PEAKIIHID».
OTHOCUTENBHBIE aTOMHAss W MOJIEKYJsIpHAs Macchl. MousipHas Macca. KonmuecTBo BermiecTBa. 1
MaccoBass monst BemiecTBa. 3akoH ABoraapo. MomsipHbelii 00beM ra3oB. OTHOCHTEIbHAS
IUIOTHOCTH Ta30B. PacueTsl 0 ypaBHEHUSM XUMHUYECKUX PEAKIIUH C HCITOJIb30BAaHHEM MacCCOBOM
JIOJIA BEIIeCTBa, 00beMa (HOpMaJIbHBIE 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
CBS3b C COBPEMEHHOM (3akoHa W [leproIMUecKOi CHCTEMbI XUMHYECKUX DJICMEHTOB C COBPEMEHHOM TEOpHEd CTPOCHHUS
TEOpUEH CTPOCHHSI |aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOICTB XMMHUYECKHUX D3JIEMEHTOB, 00pa3yeMbIX HMH
aTOMOB MPOCTHIX M CJIOXKHBIX BEIIECTB IO rpynmnaMm u nepuonam llepmomudeckoil cuctembl. 3HaUeHUE 2

INEPUOAUYCCKOr0 3akOHa M CHUCTEMBbI XMMHYCCKHX JJICMCHTOB I[H MCH,I[CJ'IGCBa B Pa3BUTUHU
HaYKI/I.yCTaHOBHeHI/IC CBA3N MCXKAY CTPOCHHEM aTOMOB XHMHYECKHUX DJOJICMCHTOB U
HNCPUOJUICCKUM H3MCHCHUCM CBOMCTB XHMHYECKHX DJIEMEHTOB H HX COCI[I/IHCHI/Iﬁ B
COOTBCTCTBHH C ITOJIOKCHHUCM Hepnozu/me(:Koﬁ cucTteMbl. Penienue IMPAKTHUKO -OPUCHTHPOBAHHBIX
TCOPCTUICCKUX 3aJaHuM Ha XapaKTepu3alnuw XHMHUYCCKUX JJICMCHTOB «Meraumnyeckue /
HeMeTaJJIMUeCKUEe CBOMCTBA XHMHUYECKMX DIEMEHTOB B COOTBETCTBUM C HX QJICKTPOHHBIM
CTPOCHHEM U TIOJIOXKCHHUCM B nepnonnqecxoﬁ CUCTCMC XHMHWYCCKHUX DOJIICMCHTOB I[I/I

5 O0pa3oBarenbHasi OpraHU3allys BIPABEe CAMOCTOSITEIBEHO OMPEACIIATh MOCIEA0BATEILHOCTh U3YUCHUS PA3/ICIiOB U TEM, BXOSIIUX B HUX, & TAKKE MEPEPACIIPEACIATH KOIUYECTBO
4acoB JJIsl OCBOCHHSI 00YJAIOIIMMUCS yIeOHOr0 MaTepualia, ¢ y4eToM JIOTUKU (pOpMHUPOBAHMUS AUCIUILTHHAPHBIX PE3YIIBTATOB, OOIIUX U MPOPECCHOHATIBHBIX KOMITETCHIIHH,
MEXIIPEIMETHBIX CBSA3€H ¢ APYIrUMHU AUCIUILTHHAMYA 001e00pa30BaTeNbHOrO 1 00menpodeccnoHansHOro MukioB yaeororo miana OIT CIIO.
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Menneneesa»

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

Conepxxanue yueOHOro Marepuaja

Crpoenue BemiecTBa. XMMHUYECKasl CBsI3b. Buabl XMMUUeCKON CBS3U (KOBAJIEHTHAs! HEMOJISIpHAs
W TIOJISIpHAsi, MOHHAS, METaJuIn4eckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XMMHYECKOU
cBsi3u  (0OOMEHHBII W  JOHOPHO-aKUENTOpHBIH). Bomopomnas  cBs3b.  BaleHTHOCTS.
DnexTpooTpuLaTenbHOCTh. CTeneHb OKUCIEeHUs. 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), MOJIEKYIASIPHOU (YIJIECKUCBIN ra3, MOMa), METAUNINYECKON (HAaTpUH, MarHui,
Menb). Pelienne mpakTUyecKuX 3alaHUN Ha COCTaBJIEHHME AJIEKTPOHHO-rpapuuecKkux (opMyi
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 BELIECTBA. THIbI KPUCTAUIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYIsIpHas,
MOHHasl, MeTajInyeckasi). 3aBUCMOCTh CBOMCTBA BEHIECTB OT THIA KPUCTAIINYECKON PeIETKU

IIpakTHYecKue 3aHATHS

[TpakTrueckas padota Ned. «HoMmeHKIaTypa HEOPraHUIECKUX BEIICCTBY.

Pemenune mnpaktuueckux 3ajaHuil MO KiIaccU(UKALWK, HOMEHKJIAType U XUMHUYECKUM
(dbopMylaM HEOPraHMYECKHX BEHIECTB Pa3MYHBIX KJIaccOB (yrapHbIil ras, yrieKucibli ras,
aMMHUaK, TaiieHas U3BeCTh, HeralieHas M3BeCTb, MUThEBas COJa U IPYTUX): Ha3BaHUS BEIIECTB
no MmexayHapoaHoi (MIOITAK) wnu TpuBHManbHONW HOMEHKJIATYpEe M COCTaBlIeHHWE (POPMYIIbI
XMMHUYECKUX BEILECTB, OINpeAeieHHe MPUHAUIeKHOCTH K Kiaccy. [louck uHbopMmanuu 1o
Ha3BaHUAM, UICHTH(PHUKATOpPAM, CTPYKTYPHBIM dopMynaM. AHAIU3 XUMHYECKON MHbOpMaluy,
MOJIy4aeMoil M3 pa3HBbIX HCTOYHUKOB (CPEICTB MaccoBOi HHQpOpMAaIuH, ceTb VHTEpHET 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

19




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

20




3. YcioBus peanuzauuy NporpaMMsl 001e00pa3oBaTeIbHOM AU CHUIITHHBI

3.1. MaTepuajabHO-TeXHHYECKOe 00ecrieyeHue

OcBoenne mporpamMmbl  00II€00pa30BATEIBLHON  JUCIUTUIMHBI oo .04 Xumus
OCYILECTBIISAETCS B mpodeccnoHaAIbHON  00pa3oBaTeNbHONM OpraHM3aliH, PeaTUu3yroIen
o0pa3oBaTeNbHYIO MPOTpaMMy CpeaHero oobmiero oopazoBanus B npeaenax ocsoenus OIIOIT CITO
Ha 0a3e OCHOBHOTO 00Imiero oOpa3oBaHus, B KaOMHETe XMMHUH C Jlabopartopueil M 1abopaHTCKOU
KOMHATO#, B KOTOPOM UMEETCS BO3MOKHOCTh 00ECTIEYHTh CBOOOAHBIN TocTyn B IHTEpHET BO Bpems
y4eOHOTO 3aHATHS U B IEPHO/I BHEYYEOHOM eI TeTbHOCTH 00yJarOIUXCsl.

[Tomemenne kabuHeTa YyAOBIETBOpseT TpeOoBaHwsM CaHUTAPHO-IIHIEMUOIOTHICCKUX
npaBun U HOpMmaTHBOB (CanlluH 2.4.2 Ne 178-02) m ocHameHO THUIOBBIM 00OpYyIOBAaHUEM,
YKa3aHHBIM B HACTOSLIMX TPEOOBAHHUAX, B TOM YHCIE CIEIHATN3UPOBAHHON yueOHOI MeOenbio u
cpeacTBaMu OOY4YeHHs, OCTATOYHBIMHU JJISi BBIMOJHEHHUS TpPeOOBAaHWA K YPOBHIO IOJATOTOBKU
00yJaromuxcs.

B xabunHere nmeercss MyabTUMEINIHOE 000pyI0BaHKE, IOCPEICTBOM KOTOPOTO YIaCTHUKHU
00pa30BaTENFHOTO MpOIecca MPOCMATPUBAIOT BHU3YAIbHYI0 HH()OPMALKIO MO XUMHH, CO3HAIOT
MIpe3eHTAINH, BUICOMATEePHAIbI U T. II.

B cocrtaB yueOHO-METOAMYECKOTO M MaTepHalbHO-TEXHHUECKOTO OCHAIICHHS KaOWHeTa
XUMHH BXOJISIT:

Cronbl yuyeOHble — 15 mIT., cTynps yueHnueckue -30 mT., ydyeOHasi JOCKa MapKepHas,
pabouee MecTo mperoaaBaTenss (CTON — TPENoJaBaTes, CTyN, KOMITBIOTEPHBIH  CTOMN),
MEPCOHAIBLHBIN KOMITBIOTEP (CHCTEMHBIN OJIOK, MOHUTOD, KJIaBHATypa, MBIIIKA), BHICOMPOECKTOD,
9KpaH, O0OpyIOBaHME W PEAKTHBHI U TPOBEICHHS JIA00OPATOPHBIX paboT, pabouMid CTON JUIs
MpoBeAeHUsT JTa0OpPaTOPHBIX OMNBITOB, MPUHYAWUTENbHAS BBITSDKHAS BEHTUIISIINS

WNudopmanoHHbIe CTSHIBI:

[Iepnoanueckas cucrtema xumudeckux aemeHToB JI.M. MenneneeBa

Tabnuita pacTBOPUMOCTH

OCHOBHBIEC KJIACCHI HEOPTAaHHMYECKHX BEIECTB

OxpaHa Tyaa npu MPOBEICHUH OIMBITOB

CHMBOJIBI XUMHUYECKUX AIIEMEHTOB

OO6mas 6uonorus

Nwmeercst Oubnmoteunbiii (HOHI, B KOTOPBIM BXOAAT YYCOHHKH W y4eOHO-METOIUYCCKUN
koMiiekc (YMK), kHuru nans yTeHUS MO XUMHUHU, PEKOMEHJOBAHHBIC WM JOMYIICHHbIE IS
UCIOJIb30BaHUS B  MNpodeCCHOHANbHBIX  00pa30BaTENbHBIX  OpPraHM3alMSIX, PEATU3YIONINX
00pa3oBaTeNbHYIO MPOTpaMMy CpeaHero odmero oOpa3zoBanus B npeaenax ocsoenuss OIIOIT CITIO
Ha 6a3e OCHOBHOTO 0011ero 00pa30BaHMUs.

B mporecce ocBoenus nmporpammbl yaeOHOUW mucruruinabl bJ1.04 XuMusi cTyIeHTBl UMEIOT
BO3MOJKHOCTb PabOThI B 2IeKTpoHHOW Oubnmoreke DbC (paboTa ¢  DJIEKTPOHHBIMH KHHTaMH,
MPaKTUKyMaMHU, TECTaMH )

3.2. UuopmanmoHHoe odecnevyeHre peain3auu nNporpaMmmbl

Jia  peanuszanuu  nporpamMmbl  OMOmmoteyHsld  (oHI 0Opa3oBaTeNbHONM — OpraHU3aIUH
YKOMILIEKTOBAH IE€YaTHbIE W/WJIM 3JIEKTPOHHBbIE 0Opa3oBaTeNbHble M MH(GOPMAIMOHHBIE PECYPCHI,
PEKOMEHI0BAHHBIE IS UCIIOJIb30BaHUS B 00pa30BaTeIbHOM MpoIiecce.

3.2.1. IleyaTHrle n3ganus

1.AnpunorenoBa, 1. B. Xumus: yueOHUK M MPAKTUKYM JUIsl CPEAHEro MNpo(ecCHOHAIbLHOIO

obpazoBanus / U. B. Audunorenona, A. B. badkos, B.A. [TonkoB. — 2-¢ u3M., Ucmp. U JA0M. —
Mocksa: U3narensctso FOpaiit, 2022— 291 c.

2. Wleromuxuna, H. A. OO6mas xumus: yuebnuk ans CIIO / H. A. Hleronuxuna, JI. B.
MunaeBckasi. — Cankr-IletepOypr: Jlans, 2023 — 164 c.

3 Hukonbckuit, A. b. Xumus: YueOHUK U MPaKTUKYM HpodeccruoHanbHOro oOpa3oBaHus / A.
b. Hukonsckuii, A. B. CyBopoB. — 2-e u3n., nepepad. u gon. — Mocksa: U3narensctBo HOpaidr,
2023 — 507 c.

4 Xumus: yaeOHMK aJsl cpeaHero npodeccuonansHoro obpasosanus / 10. A. JleGenes, I'. H.
danee, A. M. T'onybes, B. H. IllanoBan; mox obmieit pepakmueit I'. H. daneea. — 2-e¢ u3zn.,
nepepabd. u gon. — Mocksa: UznarensctBo FOpaiit, 2023 —431 c.



3.2.2. JIOTIOJTHUTEIbHBIC HCTOUHUKH

1 T'abpuensy, O. C., JIpicoBa, I'. I'. Xumus: KHUTA TSI TIpErIoAaBarens: yueo.-MeToI. mocooue.
— M. Axkagemus, 2022 - 332 c.

2. YepnukoBa H. 1O., MemepskoBa E. B. Pemaem 3amaun mo XUMHU CaMOCTOSTEIBHO:
yuebHoe mocobue / H. FO. Uepnukona, E. B. MemepsikoBa — Cankr-IletepOypr: Jlans, 2022 — 328
c.

3. PesnukoB B. A. COOpHHK yrpa)kHEHU U 3a71a4 10 OPraHUYeCcKOi XUMHH: ydeOHOoe mocodue
/ B.A. Pe3snukoB — Cankr-IletepOypr: Jlans, 2023 — 226 c.

4.Kanyctuna A. A., Xampuenko W. I'., JlubanoB B. B. O0mas u HeopraHuveckas XUMUSI.
[Ipaktukym / A. A. Kanyctuna, . I'. Xansuenko, B.B. JIubanos — Cankt-IlerepOypr: Jlans, 2023
— 152 c.

5.T'abpuensa O.C. Xumus: y4e6. mis cryn. npod. yqueb. 3aBenenmii / O.C.I'abpuensa, N.T.
OctpoymoB. — M., 2022.- 256 c.

6 Tabpuensn O.C. Xumusa i npodeccuid UM CHENUaTIbHOCTEH TEXHUYECKOTO MPOQUIIs:
Y4eOHMK JJI CTY. YupexaeHui cpea. npod. oopazosanus / O.C.I'abpuensu, U.I'. OctpoymoB. — 4-
e u3l., crep. — M. : U3narensckuii neHTp «Axagemusi», 2023 — 272 c.

3.2.3. nTepHeT-pecypcehl

1.hvsh.ru — Kypnuan «XuMus B IIKOJE».

2. https://postnauka.ru/themes/chemistry — nexruu no XuMuu Ha cainTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hay4uno-nomynsipabIit
MPOEKT «IneMeHThl bosbioi Haykny MaTeMaTuka, aCTpPOHOMUS, HAYKH O JKU3HH, HAYKH O 3eMmIie).
HoBoctu Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIEC CTAThH, JIEKIIUH, SHITUKIIOTICINH.

3. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-TIOMYJISIPHOTO XypHaJa «XUMHUS H
KU3ZHBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema IMCTaHIIMOHHOTO OOy4YEeHUsI, HAMpaBJCHHAs B MIEPBYIO OUepeIb Ha
MOJITOTOBKY K OJIMMIIMAJIaM BCEX YPOBHEW — OT WIKOJBHBIX 10 MexayHapogHou. CalTcoaepKut
OTPOMHO€ KOJMYECTBO 3a/iay, CTPYNIIMPOBAHHBIX KaK [0 TeMaM, Tak U nmo onumnuagam. [lo Bcem
OCHOBHBIM pa3/iejlaM XMMUU IPUBEAEH TEOPETUUECKUI
MaTepuai U pa3o0paHbl pelIeHus] TUIOBbIX 3a1a4.

5.http://gotourl.ru/4792  (http://periodictable.ru/) Pycckosi3pluHbIii  CallT O  CBOMCTBax
XUMHUYECKUX DJIEMEHTOB.

6.http://gotourl.ru/7180  (https://www.lektorium.tv)  Hexommepueckuit  Caiit  omHaiiH-
oOpa3oBaHus, 00pa30BaTEIbHBIX KypCOB M BHUACOJCKIUN JJis IIKOJBHUKOB, CTYICHTOB H
yuuresiei. ECTb HECKOJIBKO KypCOB IO XUMUHU.

7.http://www.xumuk.ru CaliT 0 XUMHUHU: KJIaCCHYECKHE YYeOHUKH, CIPABOYHHKH,

SHUUKIIONEIUHU, IOUCK OPraHMYECKMX M HEOPraHMYECKUX pEeakUUi, COCTaBJICHUE YPABHEHUU
peaKIui.

8.http://orgchemlab.com/ Caiit, mocBsAIEHHBII MpakTUYECKOU paboTe B 1abopaTopuu



http://elementy.ru/
http://www.hij.ru/
http://periodictable.ru/
https://www.lektorium.tv/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJIBHOI
JUCLUIINHDBI

KoHTpoib 1 OIEHKA Pe3ylbTaTOB OOYUCHMs OCYLIECTBIIETCA IMpPEHNoJaBaTelieM B IIpoIecce

MPOBEACHUS MPAKTUYECKUX 3aHATUN U JIAOOPAaTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBHIIIOTHEHHS
o0Oy4aromuMuUCs WHAUBHIYAIbHBIX 3a/JaHUH, MPOEKTOB, HccienoBaHUl. Pe3ynmbTaThl 00ydeHU s
ONPEEIAIT, YTO 00ydaroluecs: JOJDKHBI 3HaTh, MIOHUMAaTh M JAEMOHCTPUPOBATH 110 3aBEPIICHUU
W3Yy4YEHUS TUCLUIIINHBIL.

His bopmupoBaHus, KOHTPOJII U OIICHKH PE3YJIbTATOB OCBOCHUS YUCOHOW JUCITUTUIHHBI

WCIIOJIb3YETCSl CUCTEMa OLICHOYHBIX MEPONPUSITHM, MPEICTABISAIOMAs COO0N KOMIUIEKC Y4eOHBIX
MEpPOTIPUATHH, COTJIACOBAHHBIX C pe3yiIbTaTaMu OO0y4YeHHs B cPopMymupoBaHHBIX ¢ yaetoM OI'OC
COOQO (mpeametnsbie pe3yiabTaThl o guciuminie) u I'OC CII10.

CHCTEME XHMHYECKHX DJIEMEHTOB
J.1. MenneneeBa

Ne | OK/IIK Monyas/Pa3znen/Tema PesyabsTaT 00yuenus THunbI OLeHOYHBIX MePONIPUATHI
| OcHOBHOE coep:KaHue
1 Pasznen 1. OcHOBBI CTpPOEHUSI ®DopmyTHpOBATH 0a30BbIE
BelIeCcTBA TIOHSITHS H 3aKOHBI XUMHH
11 OK 01 CrpoeHue aTtomMoB xXuMHYecKuX |CoCTaBIsATh xumuueckue(l.  Tect  «CtpoeHnme  aToMoB
3JIEMEHTOB u npupoja | hopMysl COCIIMHEHUIA B|XMMHUYECKUX 3JIEMEHTOB M TMPHPOIA
XUMHYECKOH CBS3H COOTBETCTBHHM  CO  CTEICHBIO | XMMHUYECCKOM CBS3M».
OKHCJICHUS XUMHYECKHUX | 2. 3amaun Ha COCTaBJICHHE
DJIEMEHTOB, HCXOId U3 |XUMHUYECKHX (POPMYIT JBYXaTOMHBIX
BaJIEHTHOCTH v |coenuHeHuii (OKCUAOB, Cynb(UIOB,
DJIEKTPOOTPULIATEIIEHOCTH TUJIPUIIOB U T.IL.).
3. 3BagaHus Ha  HCIOIL30BaHHE
XUMHUYECKOM CMMBOJIMKM M Ha3BaHUI
COCIMHEHUII 10  HOMEHKJIAaType
MEXTYHAPOTHOTO cor03a
TEOPETUUECKOU u IIPUKIIATHOM
XUMHUA ¥ TPHUBHMAJIBHBIX Ha3BaHHUH
JUIS ~ COCTaBIICHHS  XHMHYECKUX
(dhopMyn NBYXaTOMHBIX COCAMHEHUI
(oxcuaoB, cyabPUIOB, THAPUIOB U
TI.) W JPYrHX HEOPTaHHYECKUX
COCIMHEHUH OTJICNBHBIX KJIACCOB
1.2 |OKO0l Ilepuomuueckuii 3akoH U Tabiuma | Xapaktepusosate  xumuueckue|l.  Tecr  «Merammndeckue — /
OK 02 J.1. MenneneeBa 3JIEMEHTHI B COOTBETCTBHUU C HX|HEMETAJNIMYCCKHE CBOMCTBA,
MOJOKEHUEM B TIEPHOIUYECKOH [ 3IEKTPOOTPULIATETFHOCTD u

CPOIICTBO K JJIEKTPOHY XMUMHYECKHX
JIEMEHTOB B COOTBETCTBHE C WX

SJICKTPOHHBIM CTPOCHUEM n
ITOJIOXKCHHUEM B HCpHOHH‘{CCKOﬁ
CUCTEMC XHMHUYCCKHX DJJICMCHTOB

J.U. MenneneeBay.

2. Ilpaktuueckue 3agaHWs Ha
YCTaHOBJICHUE CBSI3H MEXITY
CTPOEHHEM  aTOMOB  XHMHYECKHX
2JIEMEHTOB 31 MTePUOIUICCKIM
A3MEHEHUEM CBOMCTB XHMHYECKHX
JJIEMEHTOB M HUX COEAWHEHUH B
COOTBETCTBHH C MOI0KEHNEM
[Tepuoaunueckoii cucreme.

3. [IpakTHKO-OpUEHTHPOBAaHHBIS
TEOpPETUIECKHE 3aIaHus Ha
XapaKTepU3aInio XHUMHUYECKUX
3JIEMEHTOB: «Metannnyeckune  /
HEMeTaJIMIeCKIe CBOIICTBA,
3JIEKTPOOTPHUIIATEIEHOCTh 51
CPOIICTBO K DIIEKTPOHY XMUMHUYECKHIX
3JIEMEHTOB B COOTBETCTBHE C HX

OJICKTPOHHBIM CTPOCHUEM n
ITOJIOKCHHUEM B HCpHO,HH‘ICCKOfI
CUCTEMC XHMMHWYCCKUX  JJICMCHTOB

J.1. MenneneeBa»




OK/IIK

Monyas/Pazgen/Tema

PesyabsTaT 00yuenus

THuNbI OLEeHOYHBIX MEPONIPUATHI

Paznen 2. XuMHu4yecKne

peaknun

Xapakrepu3zoBaTtb
XMMHYECKUX peaKuii

THIIBI

KonTpoJabnasi pa6ora
«CTtpoeHue BellecTBa H
XUMHYECKUEe Peakuum»

2.1

OK 01
OK 04

TuIbl XUMUYECKUX peaKIui

CocTaBIIsITh
COEIMHEHUS,
obMeHa,
OKHCIIUTEILHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHU

peaxiun
pas3IoKeHUs,
3aMeIICHNS,

1. 3amaun Ha
YpaBHEHMH peakiuil:

- COENTMHEHMUS,
pa3noXKeHus1, 0OMeHa;
— OKHUCJIUTEIIFHO-
BOCCTaHOBUTEIBHBIX
UCIIOJIb30BaHUEM
AIIEKTPOHHOTr0 OajaHca.
2. 3amaum Ha  pacyer
BEIllECTBa WM 00BEMa
ra3oB TI0 H3BECTHOMY KOIHYECTBY
BEIlleCTBa, Macce Wi  00BEMY
OJJHOTO M3 YYacTBYIOUIMX B PEaKIUH
BELIECTB; PacYEThI

MacChI (00BéMma, KOJIMYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIUH, €CITH
OJIHO M3 BEILIECTB UMEET IIPHUMECH

COCTaBJICHHE
3aMeIIeHuUs,
peakuuii ¢
MeToza

MacCCBI

2.2

DNEeKTPOIUTUYECKAS
aucconuanusa u MOHHBIN O6MCH

CocraBisiTh ypaBHEHHUS
XUMHUYECKUX pCaKuu HOHHOI'O
obMeHa c y4acTHeM
HCOPTaHUYCCKUX BEUICCTB

1. 3amanus Ha  COCTaBJEHHE
MOJIEKYJIIPHBIX U MOHHBIX PEaKLUN C
y4acTHEM KHUCIOT, OCHOBaHUM U
COJIe, YCTaHOBJICHHME W3MEHEHUs
KHUCJIOTHOCTH CPEJIbI

2. JlaboparopHas paboTa
XUMHUYECKUX peakiuii”

"THnet

Pa3nen 3. CTpoeHue u cBOMCTBA
HEOpPraHU4eCcKHX BellecTB

HUccaenoBarn
CBOIiCTBa
BellecTB

cTpoeHue W
HEOPraHHYEeCKUX

KonTposbhas padora
«CaoiicTBa HEeOPraHM4ecKux
BeIlleCTB»

3.1

OK 01
IK1.1
IK1.2

Knaccudpukarus,
U CTpOEHHE
BEIIECTB

HOMEHKJIaTypa
HEOpraHUYEeCKUX

Knaccudurmposatsb
HEOPTraHWYECKHE  BEHIeCTBA B
COOTBETCTBHU C MX CTPOCHHEM

1. Tect «HoMenknatypa u Ha3BaHUE
HEOPraHMYECKUX BEIIECTB MCXOAA U3
uxX Xxumudeckod Qopmynbl  wu
COCTaBJICHHE XMMHUYECKOH (hopMyIbl
UCXONs W3 Ha3BaHUS BeLIeCTBA II0
MEXIYHApOAHON WM TpUBHAIBHOU
HOMEHKJIAType».

2. 3agadu Ha pacdeT MacCOBOW JOIH
(Maccel) XMMHYECKOTO  dJIeMeHTa
(coenuHEHMS) B MOJIEKYIIE (CMECH).

3. IlpakTuueckue 3amaHus 10
kiaccuuKaluy, HOMEHKIAType |
XUMHYCSCKHM dbopmynam
HEOPTaHMYECKIX BEIIIECTB
Pa3IIMYHBIX KJIACCOB.

4. Tlpaktudeckwe 3aJaHUs  Ha
onpeneeHue XUMHUYECKOU
aKTUBHOCTH BEIIECTB B 3aBUCHMOCTH
BHIa XWMHYECKOH CBS3M M THIIA
KPUCTAJUTHYECKON PEIIeTKH

3.2

OK 01
OK 02
IK1.1
[K1.2

Du3nKo-XMMHYECKHE  CBOMCTBA
HEOPTaHMYECKUX BEIIECTB

YcTanaBnmBaTh 3aBHCHMOCTD
(hU3UKO-XIIMHYECKIX CBOWCTB
HEOPTaHWMYECKUX  BEIIECTB  OT
CTPOCHHUSI aTOMOB M MOIIEKYI, a
TaKKe THNA KPHUCTAIUTHYECKON
pemeTku

1. Tect «OCOOEHHOCTH XHMMUECKHX
CBOICTB OKCH/JIOB, KHCIIOT,
OCHOBaHUH, aM(OTEepHBIX
TUAPOKCHUIOB U COJEID.

2. 3amannsg  Ha COCTaBIIEHHE
YPaBHEHUH XUMUYECKHX peakuuil ¢
y9acTHEM TIPOCTBIX M CIOXHBIX
HEOPTaHMYECKUX BEIIECTB: OKCHIOB
METAJLJIOB, HEMETAJLJIOB Hu
aM(OTEpHBIX JIIEMEHTOB;
HEOPTaHMYECKUX KHCIIOT, OCHOBAHUH
u aM(OTEepHBIX TUIPOKCHIOB,
HEOPTaHIMYECKIX COJIEH,
XapaKTepPU3YIOIUX WX CBOWCTBA M




OK/IIK

Monyas/Pazgen/Tema

PesyabsTaT 00yuenus

THuNbI OLEeHOYHBIX MEPONIPUATHI

CIOCOOBI TOTYYEHHSI.

3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOpEeTHYECKUe 3aJ]aHusl Ha CBOMCTBA
W TONy4eHHE  HEOPraHHYECKHX
BEIECTB

3.3

OK 01
OK 02
OK 04

Wnentudukamms
HEOPTaHMYECKUX BEIICCTB

HccnenoBats
peaKiuu
BEILIECTB

Ka4CCTBCHHBIC
HEOPraHN4CCKUX

1. IIpakTHKO-OpUEHTUPOBAHHBIE
3aJjaHus o COCTaBJICHUIO
XUMUYECKHX pEaKIUil ¢ y4acTHeM
HEOpraHMYeCcKNX BEIIIECTB,
UCTIONb3yEMBIX 170
UICHTU(HUKAIINH.
2.JIabopaTopHas
“Unentuduxanms
BEIECTB”

JJI

pabora:
HEOPraHUYECKUX

Pasznen 4. CtpoeHue u cBoiicTBa
OpraHUYeCcKHUX BellecTB

HccaenoBatn
CBOMCTBA
BelleCTB

CTpoeHHe |
OpraHuYecKHX

KonTpoJabnasi padora
«CTpoeHue "
OpraHUYeCKUX BEIIeCTB)

CBOMCTBA

4.1

OK 01
[IK1.1
[IK1.2

Knaccudpukarus,
HOMEHKJIaTypa
BEILIECTB

CTpOCHHE W
OpraHNYeCKUX

Knaccudunmposars

OpraHn4cCKue

BCIICCTBA B

COOTBETCTBHUH C UX CTPOCHUCM

1. 3amanus Ha  COCTaBJICHUE
Ha3BaHUH OpPTraHUYCCKUX
COEJIMHEHUIl MO TPUBUATIBHOW WU
MEXIYHapOAHOH CUCTEMATHYECKON
HOMEHKJIAType.

2. 3amaHus Ha COCTaBJIEHHE IMOJHBIX
" COKpallEHHBIX CTPYKTYPHBIX
(bopMya  OpPraHMYECKHX  BEIICCTB
OTIEIBLHEBIX KIACCOB.

3. 3amaun  Ha  ONpEJeNieHHe
mpocTeiieit bopmynbt
OpFaHquCKOﬁ MOJ'[CKyJ'[I)I, Ucxonada u3
3JIEMEHTHOTO0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IK1.1
IK1.2

CsoiicTBa
COEeMHEHUIN

OPraHUYeCKHX

YcranaBiauBaTh

(DU3UKO-XIMHYCCKHIX

OpraHMYeCcKHX

3aBUCUMOCTD
CBOMCTB
BEIIECTB oT

CTPOCHUS MOJIEKYII

1. 3aganus Ha COCTaBJIEHHE
YpPaBHEHUH XHMHUYECKHUX pEaklMi c
y4acTHEM OpTaHWYECKHX BEIISCTB Ha
OCHOBAaHHH HX COCTaBa U CTPOCHUSI.
2. 3aganus Ha COCTaBJIEHHE
YpaBHEHUH XUMHYECKHUX peaKIuii,
WILTIOCTPUP YIOIIIHX XIMHYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUS JAHHBIX peakuud u
TEHEeTHYECKONW CBS3M OPTraHMYECKHX
BEIIIECTB Pa3HBIX KIaCCOB.

3. PacuerHsle 3a1a4H 110 ypaBHEHUSAM
peakImii ¢ yJacTHeM OpTaHHYECKUX
BEIIIECTB.

4, JlabopaTopHas pabora
“IIpeBpareHus OpraHUYeCKHUX
BEIIECTB NMPH HarpeBaHUM"

4.3

OK 01
OK 02
OK 04
[IK1.2

Wnenarudukarms
BEIIECTB, HX
MpUMEHEHHE B
MIPOU3BOJCTBEHHOM
NEeITEIBLHOCTH YEJIOBEKA

OpPraHUYECKUX
3HAYeHHEe U
OBITOBOH  H

Hccnenosath
peakuun

Ka4CCTBCHHBIC
OPraHNn4CCKuX

COEIMHEHNH OTIEIbHBIX KJIACCOB

1.IIpakTHKO-OpHUEHTHUPOBAH-HbBIE
3aJaHKs o COCTaBJIEHHIO
XUMUYECKHX PEaKIUH ¢ ydacTHEM
OpTaHMYECKMX BEMIeCTB, B T.U.
HCTIOIB3YEMBIX IS HX
UACHTU(PHUKATNN B OBITY "
TIPOMBITIIICHHOCTH.

2.JIabopaTopHas pabora:
“Unentudukanms OpraHuyec-Kux
COEMHEHNN OTAEIbHBIX KJIacCOB”

Pa3znen 5. KunHernueckue wu
TePMOAMHAMUYECKHUE
3aKOHOMEPHOCTH TMPOTEKAHUS

XapakTepuszoBatb

Pa3IMYHbIX
paBHOBecue

BJIMSIHUE
dbakropos Ha
U CKOpPOCTh
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Ne | OK/IIK Monyas/Pasnen/Tema PesyabsTaT 00yuenus THuNbI OLEeHOYHBIX MEPONIPUATHI
XUMHUYECKUX Peakuuii XMMHYECKUX pPeaKiuii

5 OK 01 CKOpOCTh XMMMYECKHUX peakuuil. | XapakTepu3oBaTh BiusiHUE | [IpakTHKO-OpHEHTUPOBAHHBIE
OK 02 XUMHUYECKOe paBHOBECHE KOHIEHTpPAINN pearupyrommx | TeOpeTHYecKue 3aJaHnsl Ha aHallu3
[IK1.2 BEIIECTB W TEMIIEpaTypbl Ha|(haKTOpOB, BIMSIOIINX Ha U3MEHEHHE
CKOPOCTh XUMHYECKUX PEaKIMi |CKOPOCTH XUMHYECKOW  pEaKIUH.

XapakTepr3oBaTh BiusiHKeE | [IpakTHKO-OpHEeHTHPOBAaHHBIE
W3MEHEHHUS KOHILICHTPALIUH |33/IaHHs] Ha TPHUMEHEHHE IPHHIHUIA
BelecTB, peakuun cpenasl u|Jle-lllatense  ans  HaxoxIeHUs
TEeMIlepaTypsl Ha  CMEICHHUE |HapaBiIeHUs] CMEICHUS] PAaBHOBECHSI
XMMHYECKOTO PaBHOBECHS XHUMUYECKOH peaklMu W aHau3
(hakTOpOB, BIUSIONIMX Ha CMEIEHUE

XMMHUUYECKOTO PABHOBECHS
6 HccaenoBats HCTHHHbIE
Pa3nen 6. PacTBopbI pacTBOpbI c 3aJJaHHBIMU
XapaKTepuCTHKAMU
6.1 OK 01 ITonsiTHE O pacTBOpax Paznuuate ucTuHHBIE pacTBOopsl 1. 3agaum  Ha  MPUTOTOBJIEHHUE
OK 02 PacTBOpOB.
[IK1.1 2. IIpaxTHKO-OpHUEHTHPOBAHHbBIE
I1IK1.2 pacyueTHble 33a/]aHUsl Ha AMCIIEPCHBIE
CHCTEMBI, UCIONb3yeMbIe B OBITOBON
nu HpOHSBO}ICTBeHHOﬁ ACATCIIBHOCTHU
4eJioBeKa

6.2 |OK Ol HccnenoBanue cpovicT | Mccrnenosath (usuko- |JlaboparopHas padora

OK 04 pacTBOpoB XMMHUYECKHEe CBOWCTBA MCTUHHBIX | “IIpuroroBieHne pacTBOpoB”
I1K1.2 pacTBOpOB

1 IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/lePKaHNe (Cogep:KaHUue MPHUKJIATHOI0 MOLYJIfA)

7 Paznen 7. OuneHuBaTh nocJieACTBHsI | 3amuUTa Keiica (¢ yueTom Oyayieit
Xumust B OBITY U |OBITOBOHi W NMPOU3BOACTBEHHOM | MTpo()eccHOHATBHOI
NPOU3BOACTBEHHOI JIeATeJIbHOCTH  4YeJl0oBeKa  C|IesATeJTbHOCTH)

JAesTeTbHOCTH YeJI0BeKa MO3ULM I IKO0JI0rH4ecKoi
0e30MacHOCTH
OK 01 Xumust B ObITY u |OneHuBaThH nocuencTaus | Keiic (c y4eToM Oymymeit
OK 02 TIPOU3BOJCTBEHHOM OBITOBOII ¥ TPOW3BOJCTBEHHO! [IPOhECCUOHATILHOM AEATEIBHOCTH)
OK 04 NESITEILHOCTH YEJIOBEKA IEeSITENNLHOCTH qeoBeKa ¢|Bo3MOXHBIE TEMBI KEHCOB:
OK 07 MMO3ULINHA 3KOJIOTHUECKOii | 1. [Torennenue KIMMaTta u
TIK1.1 0€e30I1acHOCTH BBICBOOOXKJICHUE Ta30BBIX THAPATOB
TIK1.2 CO JIHA OKE€aHa.
2. bynyume maTtepuansl A aBHa-,
MAIIMHO- ¥ MPHOOPOCTPOCHUSI.
3. Hosgrle MaTepHAaIIbI TS
COJTHEYHBIX OaTapeu.
4, JlexapcTBa Ha OCHOBE
PaCTUTENBHBIX MIPEapaToB




