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[Iporpamma  obOmeobpazoBarenpHoro  mpeamera  OYJI10  «Xumus»
npeaHa3sHaueHa Il M3YYCHHS XUMHH B MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3allusgX, peaTn3yIoNX 00pa30BaTeNbHYI0 TMPOTPAMMy CpEIHErO OOIIero
o0Opa3oBaHUs B TIpeneiax OCBOCHHUS OCHOBHOW MpodecCHOHAIBHON 00pa30BaTeIbHOM
nporpammbl CIIO (OITIOIT CIIO) nHa 6a3e ocHOBHOro oOmiero oOpa3oBaHUs IpH
TIOJITOTOBKE CIIEIIMATICTOB CPETHETO 3BEHA.

[Iporpamma  pa3pabotana Ha  ocHOBe TpeboBanuii  DemepasbHOTO
rOCyJapCTBEHHOIO 00pa30BaTENIbHOTO CTaHAApTa CpenHero obiiero oOpa3oBaHUS,
NPEABSIBISIEMBIM K CTPYKTYpE, COJIEPKAHUI0O U pe3yjbTaTaM OCBOCHHS y4eOHOMU
IpeaMeTa Xumus, B coorBercTBuu c: [Ipukazom Munnpocsenienust PO ot 24.08.2022
r. Ne 762 «0O0 yrBepxaenun Ilopsinka opraHuzalud ¢ OCYLIECTBJICHHS
o0pa30oBaTeNbHON  JEATENILHOCTH 10  00pa3oBaTebHBIM IMporpaMma CpEIHEro
npodeccruonanbHoro odpaszoBanus», [Ipukazom Munnpocsemenus PO or 12.08.2022
r. Ne 732 «O BHecenun usmeHeHuid B Denepanbhblii ['ocynapcTBeHHblil CTaHmapT
Cpennero O6mero O6pazoBanus», [Ipukazom Munnpocsemienust PO ot 18.05.2023 r.
Ne 371 «O06 yrBepxknenun denepanbHoil 00pa3oBaTeIbHON MPOrPAMMBI CPEIHETO
oOmiero oOpaszoBaHusi», PekoMeHJalMsaMu 10 pealu3ald CPEeIHEro OOIIero
oOpa3oBaHUsl B Tpeleinax OCBOCHHS 00pa30oBaTEIbHOM MMPOrpaMMbl  CPEIHETO

npodeccuoHanibHoro  obpazoBanus (IlucekMo MunnpocBemnienus Poccun  oT
14.06.2024 N 05-1971).

CocraBurenu: O.B.XanmumyinuHa, H.C. Adanacnena, IIPENOAABATEIb
00111e00pa30BaTEeIHHBIX JUCIUILIUH

PaGouass mporpamma o0011€00pa3oBaTeNbHOTO TPEIMETa PacCMOTpEHa U
YTBEPIKJ€HA Ha 3aceaHUU MPEAMETHO-IIMKIOBOM KOMUCCUU 00111€00pa30BaTEIbHbIX
JTUCHMIUIMH U COUMaIbHO-TyMaHuTapHoro nukia u co KTK ®I'bOY BO "KHUTVY",
[TpoTokon No7 ot «31» maprta 2026 r.

[Tpencenarens ITIIK/H.H.®anuna/
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOT'O IIPEIMETA «XUMMAS»

1.1 Mecto mnpenmera B CTPYKTYpe OCHOBHOM THpodeccruoHaIbHOM
o0pa3oBaTeabHOM MPOTrpaMMBbl

OO611e00pa3oBaTENbHBIA MPEAMET «XUMUS» SBIAETCS 0043aTEIbHOW YaCThIO
0011e00pa30BaTeIbLHOrO IUKIAa 00pa30BaTEIbHON MPOTpaMMbl B COOTBETCTBHH C
OI'OC CIIO no mpodeccun/criennansHoct 09.02.11 Pa3zpaboTtka u ympabiieHue
MIPOrpaMMHBIM O0ecriedYeHUEM, YTBEPKAEHHBIN npukazoM Munnpocsemenus Poccun

ot 24.02.2025 r. Ne 138 (ganee ®I'OC CIIO).

1.2 llenu 1 miiaHUpyeMble pe3ybTaTbl OCBOCHUS MPEAMETA
1.2.1 llenu u 3agauu mpeaMera

[ens npeameTa: GopMUPOBaAHUE Y CTYJCHTOB MPEIACTABICHUS O XUMHUYECKOMN
COCTAaBISIIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa KakK OCHOBBI NPHUHSTHUSA
pelieHuid B JKU3HEHHBIX U TPOU3BOJCTBEHHBIX CHUTYaIUsX, OTBETCTBEHHOTO
MOBEAECHUS B IPUPOJHOMN CpeIe.

3agauu npeamMeTa:
- chopmupoBaTh TMOHMMAHUWE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKUX

IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEW Cpele, UEJOCTHOM HAayYHOM KapTHHBI MUpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHHS COCTaBISATH (POPMYJIbl HEOPraHUYECKUX U OPTaHUYECKHX
BELIECTB, YPAaBHEHUS  XUMUYECKUX  pEakUuid, OOBICHATh HUX  CMBICI,
UHTEPIIPETUPOBATH PE3YIbTATHl XUMUYECKUX DKCIIEPUMEHTOB,

- chopMHUpOBaTH HABBIKM  MPOBEJACHUS  MPOCTEUIINX  XHUMHYECKUX
OKCIIEPUMEHTAJLHBIX ~ MCCJICOBAaHUNM C COOJIIOACHHMEM TMpaBWi  0O€30MacHOTO
oOparieHus ¢ BeIecTBaMu 1 JIa0OpaTOpPHBIM 000PYTI0BAHUEM;

- pa3BUTh YMEHHUS MCHOJb30BaTh MHGOPMALMIO XMMHUYECKOTO Xapakrepa u3
Pa3JIMYHBIX UCTOYHUKOB;

- chopmMupoBaTh YMEHUS IPOTHO3UPOBATH MOCIEACTBHUS CBOCH NEATEITLHOCTH U
XUMHUYECKUX TPHUPOTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IIPOIIECCOB,;

- chopmMupoBaTh MOHMMAHUE 3HAYUMOCTH JTOCTH)KCHUN XUMHYECKOW HAyKU U
TEXHOJIOTUMN /ISl Pa3BUTHUS COITMABHON 1 TIPOU3BOJICTBEHHOM cdep.



1.2.2 Tlnanupyemsbie pe3yabTaThl OCBOCHUS 0011€00pa30BaTEeIbHOTO MpeaMeTa
B cootrBeTcTBUU PI'OC CIIO u Ha ocHoBe ®I'OC COO

Kon n
HAHMEHOBaHMHE
GopmMupyembIx
KOMIIeTeHIu i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA NIPEAMETA

Oo0mrue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupatp
CIoco0bI

peleHus 3a1a4
npoQeCcCHOHAIbHON
JESTSIIbHOCTH
PUMEHHUTEIBHO K
Pa3ITUYHBIM
KOHTEKCTaM

B vactu Tpy0BOTr0 BOCHUTAHUS:
- TOTOBHOCTb K TPY1Y,
OCO3HaHHE LIEHHOCTU MacTepCTBa,
TPYyIOIO0ue;

- TOTOBHOCTb K AKTUBHOM
JESTEIIbBHOCTH TEXHOJIOTUYECKON
U COLIMAJIbHON HAIPaBJIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATb,
IUTAHUPOBATh U CAMOCTOSITEIILHO
BBITOJIHATH TAKYIO JESTEIbHOCTD;

- UHTEpEC K
pasnuuHbIM  cdepam

npodecCuOHATIbHON

NeSITeIbHOCTH,

OBnazneHne yHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEIIBHBIMU
JICUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE
JIIEUCTBUS:

- CaMOCTOSITEITLHO
dbopMynupoBath U
aKTyaJIu3UpOBaTh MPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHABIUBATh
CYIIECTBEHHBIN MTPU3HAK WU
OCHOBAHUS JJIsl CPAaBHEHHUS,
KJIacCU(UKAIUU U 0000IIEeHNUS;
- OTIPEIEIIATH IeTTH
NesITeTLHOCTH, 33]1aBaTh
napaMeTpsl U KPUTEPUHU HX
JIOCTHIKCHHUS;

- BJIAZICTh CUCTEMOU XUMHYECKHUX
3HaHUH, KOTOpas BKJIFOYACT:
OCHOBOIIOJIATAIOIINE TIOHATHUS
(XMMHYECKUI1 37IeMEHT, aToM,
ANIEKTPOHHAs 000JI04Ka aToma, s-, p-, d-
AJIEKTPOHHBIE OPOUTATIN AaTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTD,
IEKTPOOTPHULIATEIBLHOCTD, CTEIICHD
OKHCJIEHHsI, XUMHUECKasl CBA3b, MOJIb,
MOJIIpHasi Macca, MOJISIpHBIN 00BEM,
YIIIEPOIHBIN CKeNeT, () yHKIIMOHAIbHAS
rpymnmna, paaukai, U30Mepusi, U30MephlI,
TOMOJIOTHYECKUH Psll, TOMOJIOTH,
YIIIEBOIOPOABI, KUCIOPOA- U
a30TCOAEpKAIINE COCTUHEHUS,
OMOJIOrMYECKH aKTHBHbIE BEIIECTBA
(YryieBoibl, JKUPHI, OEITKH), MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS],
KPUCTAJIJINYECKAs] PEIIETKA, THUIIBI
XUMHUYECKHUX PEaKIIUN
(OKHCITUTEIBHOBOCCTAHOBUTEIIBHBIE,
9K30-U SHJOTEPMUUECKHE, PEAKIITI
MOHHOTO 0OMEHA), pacTBOp,
AJIEKTPOJIUTHI, HEAIEKTPOJIUTHL,
ANIEKTPOJINTUYECKAS TUCCOLMALINS,
OKHCJIMTENb, BOCCTAHOBUTEND, CKOPOCTh
XUMHUYECKON PEeaKINK, XUMHUECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUS
XUMHUYECKOT'O CTPOEHUS OPTaHUYECKUX
Beuiects A.M. bytneposa, Teopus
AIIEKTPOJINTUYECKON JUCCOLUALNH,
nepuoanyeckuii 3akox J1.1.
MenpeneeBa, 3aKOH COXpaHEHUS MaccChl),
3aKOHOMEPHOCTH, CHMBOJINYECKUH S3BIK
XMMUH, (PAKTOJIOTNYECKHE CBEICHUS O
CBOIICTBAxX, COCTaBe, MOJIYYEHUH U
0e301acHOM HUCIOJIb30BaHUU
BOXHEHUIINX HEOPTaHUYECKUX U
OpPraHWYECKHX BELIECTB B OBITY U




HpaKTquCKOfI ACATCIIBHOCTH YCJIOBCKA,




- BBIABJIAATH 3aKOHOMCPHOCTU U IIPOTUBOPCUUSA

B paCcCMaTpUBACMBIX SABJICHUAX
- BHOCUTh KOPPEKTHBbBI B JC€ATCIBbHOCTD,
OLICHUMBAThb COOTBCTCTBHUEC PE3YIBTATOB LCIIAM,

OLICHUBATh PHUCKU MOCJIEJICTBUM NEATETbHOCTH; -
pa3BUBaTh KPEATUBHOE MBIIUICHHE MPU PEIICHUN
KU3HEHHBIX TpobiieM

0a30BbIE UCCIIEOBATEIbCKUE ACHCTBUS:

- BIIAJIETh HaBbIKAMU yueOHO-
HCCIIE0BATEIIbCKOM MU MPOEKTHOM IesATEIbHOCTH,
HaBbIKAMU

paszpeleHus npoodiieM;

- BBISIBJIATh IPUYMHHO-CIICJCTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a7ady, BBIIBUraTh TUIIOTE3Y €€

pelieHus, HaXOUTh apryMeHTbl IS
JI0Ka3aTeJIbCTBA CBOUX YTBEP)KJIEHUHM, 3a1aBaTh
napaMeTpbl U KPUTEPUU PELICHMUS;

- AHAIN3UPOBATh  IIOJY4YEHHBIE B  XOJIE
pelieHus  3aJayd  pe3yibTaTbl,  KPUTHUYECKU
OLICHMBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBHSX;

- YMETb HEPEHOCUTD 3HAHUS B
[IO3HABATEJIbHYI0O M IPAKTHYECKYyl0  00siacTu
KU3HEICATEIbHOCTH;

- YMETh HMHTETPUPOBATh 3HAHUS U3 Pa3HbBIX
MPEAMETHBIX 00JIacTeH;

- BBIIBUT'AaThb HOBBIC UICH, npe)maraTI)
OpI/IFI/IHaHI)HI)IG IIoaXOabl N pemeHI/m; -
CIIOCOOHOCTH MX MCITOJIb30BaHUS B

IT0O3HABATEJILHON U COLMAIBHON IPAKTUKE

- YMETb BBISIBIISITH
XapaKkTepHble MPU3HAKU U
B3aUMOCBS3b MU3Y4YEHHBIX
IIOHATUH, [IPUMEHSATH

COOTBETCTBYIOLIME TMOHATHS
IIpU OMUCAHUM CTPOCHHS U
CBOWCTB HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB U UX
[IPEBPALLICHU; BBISIBIISITD
B3aNMMOCBSI3b XUMHYECKHUX
3HAHUM C TOHATHSIMH U
MPEJCTABICHUSIMU JIPYTUxX
€CTECTBEHHOHAYYHbIX
MPEIMETOB;

- YMETh HCIOJIb30BaTh
HAaUMCHOBAaHUS XHUMHWYECKUX

COCIMHEHU I
MEKYHApOIHOTO COr03a
TEOPETUYECKOMN 31
HPUKIIAJIHOM XUMUU U
TPUBHAIBHBIC Ha3BaHUS
BaKHEHIINX BEIIECTB
(aTHIIEH, alleTUJIEH,
TJIULIEPHH, ¢benomn,
dbopmanbaeru, YKCyCHasI
KUCJIOTa, TJMLUH, YyrapHbIA
ras, YTJICKUACIIBIN ras,
aMMMaK, ramieHas H3BecCTb,
HeraueHas U3BECTb,
NUTbEBas co/la U JIPYTHX),
COCTAaBJISITh (bopMyIibI
HEOPraHUYECKUX u
OpPraHMYECKUX BEIIECTB,
ypaBHEHHUS XUMUYECKUX
peakiuii, OOBACHATh  UX
CMBICI; HOJTBEPKIATh
XapaKTepHble  XUMHUYECKHUE
CBOICTBa BELIECTB
COOTBETCTBYIOIIUMU
JKCIIEPUMEHTAMHU u
3aIUCIMU YpaBHEHUH

XUMHNYCCKUX peaKI_[I/Ifl;
- YMETh YyCTaHaBJIMWBATb
NPpHUHAIJIC)KHOCTh U3YUCHHBIX

HEOPTaHUYECKUX i
OpraHWYECKUX BEHIECTB K
OMpeNIeJICHHBIM KJIaccaM |
rpymnmam COEMHEHH,
XapaKkTepU30BaThb HMX COCTaB
M BaXHEHIIHE  CBOMCTBA,
OTPENIETATh BU/IBI




XUMHUYECKUX CBA3EN

(xoBaneHTHAs, HOHHA,
MeTaJuIn4yecKas,
BOJIOPOIHAS), THUIIBI

KPUCTAIUTMYECKUX  PELIETOK
BEIIECTB; KIACCHPHUINPOBATH
XUMHUYECKHE PEaKIIIH;

- chopMHUpOBaThH
MIPE/ICTABIICHHS: 0
XUMHUYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOM
KapTUHBI MUpPA, POJH XUMHUU
B MO3HAHUU SIBIICHU Y
npupoasl, B (HOPMUPOBAHUU
MBILIUIEHUS U KYJIBTYpPBI
JUYHOCTH, ee
(YHKIIMOHATEHOM
IPaMOTHOCTH, HE00XOANMOI
JUISL pelIeHUs] MPaKTHYECKUX
3aa4 = M DKOJOTUYECKHU
00OCHOBAHHOTO OTHOILIEHUS
K CBOEMY 3J0pPOBbI0 H
MPUPOJHOM CpelIE;

- YMETh MIPOBOHTH
pacdeTsl M0 XUMHYECKUM
dbopMynaMm W  ypaBHEHHIM
XUMUYECKHX  peakuud ¢
HCIIOJIb30BaHUEM
(buznuecKkux BEJIMYUH,
XapaKTePU3YIOIINX BEIIeCTBA
C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMallbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA

BEIIECTBA; HCIIOJIb30BaTh
CUCTEMHBIE XUMUYECKHE
3HaHUSA JUTSL MIPUHATHUSA
pemeHuii B KOHKPETHBIX
KU3HEHHBIX CUTYyalUsX,

CBA3aHHBIX C BEIIECTBAMHU H
X IPUMCHCHHUEM




OK

Hcnonb3oBats
COBpPEMEHHBIE
cpezncTBa TIONCKa,
aHaM3a u
UHTEPIIPETALUH
nHpOpMaLNH,
nHPOPMALNOHHBIC
TEXHOJIOTUH Ut
BBIIIOJIHEHUS 337134
po¢eCCHOHATBHOM
JIeSITENIEHOCTH;

02

=

B o0nacti eHHOCTH HAYYHOTO MO3HAHUS:

- c(OpMHPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKHM M OOIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Jasore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MHUDE;

- COBEPLIECHCTBOBAHUE SI3IKOBOM 51
YUTATENIbCKOM  KyJIbTYphl ~ Kak  CpelcTBa
B3aUMOJICHCTBUS MEXKIY JIOAbBMH W TIO3HAHUS
MUDA;

- OCO3HaHHME LIEHHOCTH HAyYHOW IEesATEeIbHOCTH,
TOTOBHOCTb  OCYHIECTBJISTH  TPOEKTHYIO |
HCCIIEIOBATEIBCKYIO JeSITETLHOCTD
WHAWBUYAJIbHO U B TPYIIIIE;

OBnazieHne yHUBEPCAIbHBIMU y4EOHBIMU
[I03HABATEIbHBIMU JCHCTBUSIMMU:

B) paboTa ¢ uHpopMaIuei:

- BJIaJIeTh HaBBIKAMU MOJIy4yeHHs] UH(OpMaIK U3
WUCTOYHHUKOB DAa3HBIX THUIIOB, CAMOCTOSTEIBHO
OCYIIECTBIISThH MOWCK, aHAIHU3, CUCTEMATH3ALUIO
U UHTEepHpeTanuio HH(GOpManuu pazIuuyHbIX
BUJIOB U (OPM IIPEICTABICHMUS;

- Cco3/laBaTh TEKCTHl B PA3IMYHBIX (Qopmarax c
y4eTOM Ha3HadeHus HMH(OpManmuu U LeIeBOi
ayUTOPHUH, BBIOMpast ONTUMAJIbHYIO (popmy
NPEJCTAaBICHNS U BU3yalIU3allluu;

- OIICHHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb
nHpOpMAIMK, €€ COOTBETCTBHE IIPABOBHIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

HCIOJIb30BATh CPEACTBA MHPOPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIlMOHHBIX 33]1a4 C COOII0AEHUEM
TpeOOBaHUH SPTOHOMUKH, TEXHUKH
0€301acHOCTH, TMrMeHbl, pecypcocOepekeHus,
MIPABOBBIX U ITUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€30MacHOCTH;

- BJIAJIETh HABBIKAMH PACIO3HABAHUS WM 3aIUTHI
uHpopManuy, MHPOPMALMOHHON 0€30MacHOCTH
JMYHOCTH;

- yYMETh IJIAHHUPOBATh
U BBIIOJIHATH XUMHYECKUH
9KCIIEPUMEHT (IIPEBPALCHUS
OpPraHMYECKUX BEILECTB IPU

HarpeBaHuH, MOJTy4eHHE
STWJICHA W H3YyYCHHE €ro
CBOIICTB, Ka4eCTBEHHBIC
peakuuy Ha  aJbJCTHJBL,
KpaxMail, YKCYCHYIO
KHUCJIOTY; JIeHaTypaius
OCTIKOB TpH  HarpeBaHUH,
IIBETHBIC DPEAKIMH OCIIKOB;
IPOBO/IUTD peakuuu
HOHHOI'O oOMeHa,
OTIpENIeNIATh CpPEeNy BOJIHBIX
pacTBOpOB,  KaueCTBEHHBIE
peakmmu  Ha  cynbdar-,
KapOoHaT- U XJIOpHI-
AHUOHBI, Ha KaTHOH
aMMOHUS; peuiats

SKCIEPUMEHTAIbHBIE 3a/1a41
no temam "Meramisl" u
"Hemetaminsi") B
COOTBETCTBUU C IPaBUIAMHU
TEXHUKH O€30MacHOCTH MpPH
oOpallleHNH ¢ BEeUIECTBaMHU U
1a00paTOPHBIM
o0opynoBaHUEM;
MPEICTAaBIATh  PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTA
B Qopme 3amucu ypaBHEHHH
COOTBETCTBYIOIIMX PpPEaKIUN
1 (GopMyIHpOBATH BHIBOJIBI
Ha OCHOBE ITHX
pe3yJIbTaToB;

- yMETh
aHaJIM3UPOBATh
XUMHAYECKYI0 HH(pOpMAIHNIO,

MOJIy4aeMyK0 M3  Pa3HbIX
HCTOYHHUKOB (cpencts
MaccoBOH uH(pOpMaInHy,

ceTh IHTEpHET U apyrue);
- BIIAJIETh OCHOBHBIMU

METOJaMN HAaY4YHOT'O
MO3HAHUS BEIIIECTB u
XUMHUYECCKUX SIBJIEHUU
(mabmroneHue, W3MEpEHUE,
AKCIEPUMEHT,

MOJIETTUPOBAHUE);




OK 04 >¢pdextusro
B3aMOJEUCTBOBATD U
paboTaTh B KOJUICKTHBE
U KOMaH/IE;

OK 07.
ConeticTBOBaTH
COXPaHCHHUIO
OKpYIKaFoIIEeH Cpesl,
pecypcocOepekeHuto,
IIPUMCHSATH 3HAHU A
00 U3MEeHEeHNH
KJTUMATa, TPUHIHIIBI
OepeKIIMBOTO
TIPOM3BOICTBA,
a¢pdexrrBHO
JICUCTBOBAThH B
Ype3BbIUaiTHBIX
CHUTYAIHSX;

- T'OTOBHOCTBH K
CaMOCTOATEIIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIaJICHNE  HAaBBIKaMH y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COLMAIIBHOM

CaMOpa3BUTHIO,

JIEATENHHOCTH;
OBnazeHue yHUBEpPCAIbHBIMU
KOMMYHHUKATHBHBIMH JICHCTBUSMHU:

0) COBMECTHasl IeITEIIbHOCTb:

- MIOHMMATh U UCTIOJIh30BaTh MPEUMYIIECTBA
KOMaHJIHOW ¥ UHIMBUIyaIbHOU paboTHI;

- NpUHUMATh LEH COBMECTHOMN
NESTEeIbHOCTH, OpPraHHU30BbIBATH "
KOOPJIMHHUPOBATh ACUCTBUS MO €€ JOCTUKEHMIO:

COCTABJIATH IUIAH JEHCTBUM, PacIpelNesaTh POIU
C yY4eTOM MHEHUH YYaCTHHUKOB OOCYXJaTb
pe3yJIbTaThl COBMECTHON pabOTHI;

- KOOPJMHHUPOBATh U BBHINOIHATH paboTy B
YCIIOBUSX peaibHOI0, BUPTYaJIbHOIO U
KOMOHWHUPOBAaHHOI'O B3aUMOJICHCTBUS;

- OCYLIECTBIIATh ITO3UTUBHOE
CTPATETUYECKOE  TOBEACHUE B  PA3IMYHBIX
CUTYyalMsIX, MPOSIBIIATH TBOPYECTBO
BooOpakeHue, ObITh MHUIIUATUBHBIM

n

- OBiagenue
PEryIsTUBHBIMU JICHCTBUSIMU:

YHUBEPCAIbHBIMU

I') OpUHSATHE ceOsl U APYTUX JIIOJIEH

- IIPUHUMATh MOTHBBI M apTyMEHTBI JPYTHX
JIOJEH NIpU aHAIIN3€ PE3YJIbTAaTOB JEATENbHOCTH;
MIpU3HABaTh CBOE MIPABO U MPABO APYTUX JIFOJEH
Ha OIITNOKH;

- pa3BuUBaTh CIIOCOOHOCTh MOHMMATh MHpP C
MO3ULMH IPYrOro YEJI0BEKa;

- YMETb IIPOBOJUTH
pacyersl 10 XHWMHUYECKUM
dbopMynaM U ypaBHEHUSIM
XUMUYECKUX  peaklum ¢
HCII0JIb30BaHUEM
(buzmyecKux
XapaKTEepU3YIOIINX
BEILECTBA C KOJINYECTBEHHON
CTOPOHBI: MaccChl, 00beMa
(HOpMaJIbHBIE yCIIOBHS)
ra3os, KOJIMYECTBA
BEILIECTBA; UCII0JIb30BaTh
CUCTEMHBbIE XUMHUYECKHE
3HaHUA Uil [IPUHATHUS
peleHnii B KOHKPETHbIX
KU3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C BEILECTBAMU U
UX IpUMEHEHne

- yMEThb IUIAHUPOBATh
BBINOJIHSATD XUMHUUYECKUN
9KCHEPUMEHT (IPEBpaLCHUS
OpPraHMYECKUX BEILECTB IPU
HarpeBaHuy, MOJIy4YeHUe
STWJIEHA U M3YyYEHHUE €ro

BCJIMYHH,

n

CBOMCTB, KQ4eCTBEHHLIC
peakuuu Ha  AJIbJACTHUJBI,
Kpaxmail, YKCYCHYIO
KHUCJIOTY; JICHATypalus

OelKOB IpU  HarpeBaHUH,

[[BETHbIE pEaKLUUU OENIKOB;
IIpOBOAUTH pCaKkuuun
HOHHOTO oOMeHa,
OTIpeNIeNIATh Cpely BOJHBIX
pacTBOPOB,  KayeCTBEHHBIE
peakuuu  Ha  cyiabdar-,
KapOoHart- U XJOpui-
aQHHOHBI, Ha KaTHOH
aMMOHUS, peuaTtb
SKCIEPUMEHTAIbHbIE 3a/1aun

no Ttemam "Meramnel" u
"Hemertammnr") B
COOTBETCTBUU C TMPaBUIAMH
TEXHUKU O€30MacHOCTH MPH
oOpaleHuu ¢ BerecTBaMu 1
1a00paTOpPHBIM
obopynoBaHueM;
MPECTaBIATh  PEe3yNIbTaThl
XUMHYECKOTO JIKCIIEpUMEHTA
B dopMe 3amucu ypaBHEHHM




B o6actu 5K0510rMuecKoro BOCIUTAHUS :

- ¢(hOpMHPOBAHHOCTH IKOJIOTUYECKOU KYJIBTYPHI,

MMOHUMAaHUE BITUSTHUSI
MIPOLIECCOB

MPUPOAHON Ccpefbl, OCO3HAHUE TJI00AIBHOTO

XapakTepa dKOJOTHIECKUX MPOOIIeM;

COMaJIbHO-

9KOHOMHYECCKHX Ha COCTOsIHHEC

- TUTAaHUPOBAHHME M OCYIIECTBJICHUE ICHCTBUNA B
OKpYJKaloIllled Cpelle Ha OCHOBE 3HAHMs Lelei
YCTOMYMBOIO Pa3BUTHUS YEJTOBEUYECTBA; AKTUBHOE
HETIpUATHE  JACUCTBUN, TNPUHOCALIUX  BPE.
OKpYKarolleu cpese;

- yMeHUe MIPOTHO3UPOBATH
HEOJIaronpusATHBIC IKOJOTHYECKUE ITOCICIACTBUS
MpEANPUHUMAEMBIX JICUCTBUH, MPEAOTBpAIIATh
HX;

- pacipeHue OITBITa JIeSITeIIbHOCTHU
AKOJIOTUYECKOW HAIPaBJICHHOCTH;

- OBJIAJICHUE HaBbIKAMU yuebHo-
HCCIIEI0BATEILCKOU,IPOCKTHON W COLMAJIbHOM

ACATCIIBHOCTH,

COOTBETCTBYIOIIMX PpPEaKLUi
u (HOpMyIHPOBATH BHIBOJIBI
Ha OCHOBE TUX PEe3YJIbTaTOB

- chopMHupOBaThH
MpeACTaBICHUS: 0
XHMHYECKOM COCTAaBIISIONICH
€CTECTBEHHOHAY4YHOU

KapTUHBI MHPA, POJIH XUMHUHU
B O3HaHUU SIBIICHUM
IPUPOJBI, B (HOPMUPOBAHUH

MBIIUICHUSI W KYJbTYpPbI
JINYHOCTH, ee
(YHKIIMOHATEHOM

IpPaMOTHOCTH, HEOOXOAUMOM
JUISl pelIeHUs PaKTHUYECKUX
3aJa94 M OKOJIOTUYECKH
00OCHOBAaHHOTO OTHOUIEHUS
K CBOEMY 3J0pOBBIO U
HOpUPOIHOIL cpene;

yMeTb COOI0aTh MpaBuia
9KOJIOTUYECKU
1enecoo0pa3Horo
MOBEACHUS B  OBITY H
TPYZOBOH JEATEIbHOCTH B
LENAX COXpPAHEHHs CBOETO
30POBbSI M OKpYXKarolen

IIPUPOIAHOMN cpensl;
YYUTHIBATH OITaCHOCTh
BO3JICUCTBHUS HAa  JKUBBIE
OpPraHu3Mbl  ONPENEIEHHBIX
BEIIIECTB, ITOHUMAas CMBICTT
TOKAa3aTes MpeeabHON

I[OHYCTHMOf/'I KOHICHTpauu




2. CTPYKTYPA U COAEP)KAHUE OBLIEOBPA3OBATEJIBHOI'O

HPEIMETA «XUMMUS»

2.1 O0bem npeameTa ¥ BUIbI Y4eOHOI padoThI

Bup yyeOHoI padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/ibHON MPOrPaMMbl 72
TUCIHUATITIMHBI

B T.4.

OcHOBHOE coep:KaHue 66
B T.4.:

TEOpEeTUYECKOe 00yUeCHUE 30
nabopaTOpPHBIE 3aHATUS 10
PAKTHYECKUE 3aHATUSA 26
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE 6
cojeps:KaHue (comep:xanue NMPUKJIATHOTO

MOJTYJIs1)

B T.4.:

TEOpEeTUYECKOe 00yUeHue 2
MPAKTUUYECKNE 3aHITUSA 4

IIpomesxkyTouHasi aTTecTauus
(muddepeHIUPOBAHHDII 3a4eT)




2.2. TemaTu4eCKMil IJIAH U COIEP:KaHMeE MIPpeMeTa

HaumeHoBaHue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0LeM 12COB dopmMupyemble
pa3/1eJioB U TeM JIadopaTopHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHO MOTYJ/Ib KOMIIETEeHI[UH
1 2 3 4
OcHOBHOE coep:kaHne 66
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCcTBA 10
Tema 1.1. OCHOBHOE COfiep/KaHIe 6 OK 01
CtpoeHue aTOMOB
e — Teopernueckoe o0yueHue 2
SJICMCHTOB 1 CoBpeMeHHas MOJENb CTPOeHHs aToMa. CUMBOJIMYECKHUH S3BIK XUMUH. XUMUYECKUH dJIEMEHT.
ipupona DieKTpoHHas KOHuUrypanus aroma. Kiaccuduranus XMMUYECKUX 3JIEMEHTOB (S-, P-, d-371€MeHThI).
XUMHHCCKOM CBIA3H | Bg epTHEIE 51€KTPOHBL BaleHTHOCTE. DIIEKTPOHHAS IPUPOJa XMMUYECKOM CBA3H. 2
DIEKTPOOTPULIATENBHOCTh. BUIBI XUMUYECKOi CBA3M (KOBaJIeHTHAs!, MOHHASI, METAJLITUYECKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHuUs
IIpakTH4eckue 3aHATHSA 4
Pemmenue 3aganuii Ha HCHOJIL30BAHUE XUMHUUECKON CUMBOJIMKHA U Ha3BaHWUI COeIUHEHUN 110
HOMEHKJIaType MEXTYHAPOJIHOTO COI03a TEOPETUUYECKON U MPHUKIAIHON XUMUHU U TPUBUAIBHBIX
HA3BaHMIA JUISI COCTABIICHUS XUMHUYECKUX POPMYJT IByXaTOMHBIX COSAMHECHHH (OKCUIOB, CYITb(HUI0B,
TUJIPUOB U T.I1.) ¥ IPYTUX HEOPTAHWUIECKUX COSMHECHUN OT/ICIBHBIX KJIACCOB. 4
[TpakTHdeckue 3a/1aHusl HAa YCTAaHOBIIEHUE CBSI3U MEX]y CTPOCHHUEM aTOMOB XHMHUYECKUX dJIEMEHTOB U
MEPHONICSCKUM N3MEHEHUEM CBOMCTB XUMUYECKHX DJICMEHTOB M X COSAMHCHHI B COOTBETCTBUH C
nonoxkeHueM [leproinueckoi CUCTEMBI.
Tema 1.2. OCHOBHOE coiep:KaHue 4 OK 01
[Tepuoanueckuit
PHOZ Teopernueckoe o0yueHue OK 02
3aKO0H U Ta0IHIa 5

J.. MenneneeBa

[lepuoauueckas cucrema xuMuueckux aneMeHToB J[.M. Menaeneesa. @u3nueckuid CMbICI




[lepuoauueckoro 3akona [[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX
DIIEMEHTOB, 00Pa3yEMBIX UMH IMPOCTHIX U CJIIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKECHUEM
XUMUYECKOro 3emenTa B [lepuonnueckoii cucreMe. MUpOBO33peHUYECKOE U HAYYHOE 3HAYEHUE
[lepuonnueckoro 3akona .M. Menneneesa. [Iporunossr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX 3JIEMEHTOB.

[IpakTHYeckoe 3aHATHE 2
Pelenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUIN HA XapaKTepU3aIUI0 XUMUYECKHUX
2JIeMEHTOB «MeTaITMYecKre / HEeMETANTMIECKHE CBOHCTBA, AJICKTPOOTPUIIATEIIEHOCTh XUMUIECKIX 2
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHHEM B IIEPUOJUYECKON CUCTEME
xuMmudeckux aneMeHToB .M. Menneneesa»
Paznen 2. Xumnueckue peaknuu 10
Tema 2.1. Tunel | QcnoBHoOe coepIKaHme 6 OK 01
XUMHUYECKUX
peaxiii Teoperuueckoe o0yueHue 2
Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil ¢ yuacTHEM HeopraHudeckux BemiecTB. CocTaBieHue
YpaBHEHUH peaKkluii COeAMHEHUS, Pa3I0KEHHU, 3aMEIIICHUsI, 0OMEHA, B T.4. PEaKIIUil TOPEHUS,
OKHCJIEHUSA-BOCCTAHOBJICHUSI.
YpaBHEHHUS OKUCIEHUS-BOCCTaHOBICHUA. CTeneHb OKUCIEeHUs. OKUCIUTEND U BOCCTAHOBUTEIb. 2
CocraBiieHH€e U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOI0M AJIEKTPOHHOIO
Oananca. OKUCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIC, TIPOM3BOACTBEHHBIX MPOIIeccax U
JKU3HENIESITEbHOCTH OPTaHU3MOB
4

[MpakTnyeckue 3aHATHS




KonuyectBenHble OTHOMIEHUS! B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIEC 3aKOHBI B XUMHUH U PACUYETHI 110
YpaBHEHUSM XUMUYECKHUX peakuuidi. MoJib Kak eMHUIAa KOJIMYeCTBa BellecTBa. MoJsipHas Macca.

3aKOHBI COXPAHEHHS MACChl U SHEPTHH. 3aKOH ABOrajpo. MossipHbIil 00beM razoB. OTHOCHUTEIbHAS 4

TUTIOTHOCTB Ta30B. PacyeTsl 0 ypaBHEHUSIM XUMHYECKUX PEAKIUN C UCTIOJIh30BAaHHEM MACChl, 00beMa

(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OCHOBHOE COjIepKaHue 4
DIIEKTPOJIUTH- OK 01

Teoperuueckoe o0yueHue
yeckas OK 04

2
AUCCOTIMALINA 1 Teopus MEKTPOTUTHUECKON auccoranuu. oHbI. DIEKTPOIUTHL, HEAIEKTPOIUTHL. Peakliuu HOHHOTO
b

MOHHBIH 0OMeH oomena. CocTaBlicHHE PeaKIMii HOHHOTO 0OMEHa ITyTEeM COCTABJIEHHS MX MOJHBIX U COKPAIIEHHBIX 2

HMOHHBIX ypaBHeHUU. KHUCIIOTHO-OCHOBHBIE peakiny. 3aJaHus Ha COCTABJIICHUE NOHHBIX PEaKIUuit

2

JlabopaTropHble 3aHATHUS

JlaboparopHas padoTa “TUNBl XUMHUYECKUX PEaKIIUM .

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 9

XUMHUYecKHX peakiuii. [I[poBeneHune peakinii HOHHOTO 0OOMEHa, OIpeIeIeHHEe CPeIbl BOAHBIX PACTBOPOB.

3aaHus Ha COCTABJICHUE NOHHBIX PEaKIuil
Paszpgea 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BellleCTB 14
Tema 3.1. OcHOBHOe coep:kaHue 6 OK 01
Knaccudukanus, OK 02
HOMEHKJIaTypa 1 2

Teopernueckoe o0yueHue




CTPOCHHE
HEOPTaHUYECKUX
BEILECTB

[Tpenmet Heopranndeckoit xumun. Kiaccudukanus HeopraHnueckux BemecTB. [IpocTbie U crokHbIe
BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHIBI, KUCIOTHI, COJIH). B3auMocBA3b
HEOPraHMYECKUX BEIECTB. ATperaTHbie COCTOSHUS BemecTBa. Kpucrammmaeckune u amopHbIe
BellecTBa. TUIBI KPUCTATMYECKUX PEIIETOK (aTOMHAsI, MOJICKYJIsIpHAs, MOHHAS, METAIIIMYECKas).
3aBUCUMOCTh (PU3UYECKUX CBOWCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEeHIeTKU. 3aBUCUMOCTD
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUJA XMMUUYECKOMN CBSI3U U TUIA KPUCTAINIMYECKON PELIETKH.
[TprunHbl MHOTOOOpa3usl BEIIECTB

IIpakTHyeckue 3aHATHS

Homenknarypa HeopraHMUeCKHUX BEIIECTB: Ha3BaHKUE BEIISCTBA HCXOIS U3 UX XUMUIESCKOU (DOPMYITBI
WA COCTABIICHUE XUMUYCCKOU (DOPMYITBI MCXO/SI M3 Ha3BAHUS BEIIECTBA IO MEXTYHAPOIHOU
(MIOITAK) miu TpuBHAIbHOM HOMEHKJIATYpE.

Pemenue npakTuyecKux 3alaHui MO KJIACCH(PUKAIIUN, HOMEHKIIAType H XUMHYECKUM (hopmyam
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIAcCOB (YrapHBIH ra3, yriieKUCIbIH ra3, aMMHUaK, raiicHast
W3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAs COJIa U IPYTUX): HA3BIBATh M COCTABIATH (DOPMYIIBI XUMUYECKUX

BELIECTB, ONPEENISITh IPUHAIEKHOCTh K KJIaccy.
Hctounnku xuMndeckoi nadopMariu (cpeacTB MaccoBoit HHPpoOpMaluu, ceTb IHTepHET u apyrue).
ITouck nnHpopmanuu Mo Ha3BaHUAM, UIEHTH(PUKATOpaM, CTPYKTYPHBIM (popmyiiam

Tema 3.2.
DuznKoXuMUYECKHe

OcHoBHOE CoACpKaAHUEC

CBOMCTBA
HEOPTraHUYECKHUX
BEILIECTB

Teopernueckoe odyuenune

Mertannisl. O6H_[I/Ie (I)I/IBI/I‘-IGCKI/IC U XHUMHYECKHE CBOlicTBa MeTauioB. CIIOCOObI MOJIYUCHUA. 3HadeHUe
MCTAJIJIOB U HEMETAJIJIOB B ITPUPOAC U KU3HCACATCIIBHOCTH YCJIOBEKA U OPTaHHU3MOB. KOppOSI/IS{
MCTAJUUIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIlIUTHI MCTAJUIOB OT KOPPO3HUHN

OK 01
OK 02




Hemeramnel. O0mue ¢puznyeckue 1 XMMUYECKUE CBOMCTBA HEMETAIUIOB. THIIHYHBIE CBOHCTBA
HemertauioB [V— VII rpynn. Knaccudukamnus 1 HOMEHKIaTypa COeIMHEHU HeMEeTaIIIOB. KpyroBopoTsI
OMOTCHHBIX PJICMEHTOB B TIPUPOJIC

XUMHYeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIEeCTB (OKCHI0B, TUIPOKCUIOB, KHCIIOT,
coJied U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOIHBIX COCTUHEHUH,
BBICIINX OKCHJIOB U THAPOKCUJIOB

I[pakTuyeckue 3aHATHS

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUI C yUaCTUEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX
BEIIECTB: METAJIOB U HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM()OTEPHBIX 3JIEMEHTOB;
HEOPTraHWYECKUX KHCIIOT, OCHOBAaHHUI U aM(OTEPHBIX THAPOKCUIIOB; HEOPTAaHHUECKUX COJICH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HAa CBOMCTBA, COCTAB, IIOJIyYEHUE U
0e30macHOe UCIOIB30BAHNE BAXKHEHIIINX HEOPTaHMYECKUX BEIIECTB B OBITY U IPAKTUYECKON
JESTEIIbHOCTH YEIIOBEKA

Tema 3.3.
Wnentuduxanus
HEOPraHUYECKHX
BEIICCTB

OcHoBHOE cogepkaHue

JlabopaTopHble 3aHATHUS

JlabopaTtopHas pabota «neHTudukanus HeOpraHnYeCKUX BEIIECTBY.
Pemrenue OKCHCPUMCHTAJIBHBIX 3a/]a4 M0 XUMHYCCKUM CBOMCTBaM METAJLIOB U HEMETAJJIOB, 110
pacro3HaBaHHIO U MOJYYCHUIO COETMHEHUH METAIUIOB U HEMETAJIOB.

OK 01
OK 02
OK 04

I/I}IGHTI/I(bI/IKaHI/ISI HCOPraHNYCCKUX BEIICCTB C MUCITIOJIb30BAHHUEM UX (1)I/ISI/IKO-XI/IMI/I'—IGCKI/IX CBOf/iCTB,
XapaKTCPHBIX KaUCCTBCHHBIX peaKHHﬁ. KauecTtBeHHBIE pCaKknuu Ha CYJ'IB(I)aT-, Kap60HaT- u
XJIOPUIAHUOHBI, HA KATUOH aMMOHHA




Pazngea 4.

CTpoe}me H CBOMCTBA OPraunveCKux BEIECTB

Tema 4.1.
Knaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BCIIIECTB

OcHoBHOe cogepkaHue

TeopeTuyeckoe o0yueHue

IlosiBieHUe U pa3BUTHE OPTaHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckon xumuu. Mecto u
3HA4YCHUE OPIaHUYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
XHUMHYECKOE CTPOCHHUE KaK MOPSAIO0K COCTMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIE€HTHOCTH.

OCHOBHBIE ITOJIOKCHUS TCOPUHU XUMHUYCCKOTI'O CTPOCHHA OPraHUYCCKUX COCI[I/IHeHI/Iﬁ AM. BYTJ'IepOBa.

VYriepoaHblid CKeNeT OpraHu4eCcKOr MOJIEKYJIbI. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO
cTpoeHust MoJiekyn. M3omepust 1 u30Mepsl.

[TonsiTre o pyHkuMoHaNbHOM rpymme. Paaukan. [IpuHnumne! kiaccuukanuy OpraHuuecKux
coeMHEHUH. MexIyHapo1Hasi HOMEHKIIATypa U IPUHIIUITBI HOMEHKJIATYPhl OPraHUueCKUX
coenureHuil. [lonstre 06 a3o0TcoepKanux COeTMHEHUSIX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX
(yrmeBopax, xupax, Oemkax u Jip.), BBICOKOMOJEKYISIPHBIX COSTUHEHHIX (MOHOMED, TIOTUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHyeckne 3aHATHA

Homenkarypa opranndeckux COeTMHEHUN OTAEIbHBIX KIacCOB (HACHIIICHHBIC, HEHACHIIIICHHBIC U
apOMAaTUYECKHE YTIIEBOIOPO/IbI, CIIUPTHI, PEHOJIBI, alIbJETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI H JIP.)
CocTraBieHre MOIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYII OPTaHHUECKHUX BEIIECTB OTIEIbHBIX
KJIACCOB, UCIIOJIb3YsI MX HAa3BaHUSA [0 CUCTEMATUYECKON U TPUBHAIBHOW HOMEHKIIATYpe (ITHIIEH,
aleTUJIeH, TIUIEPHH, peHo, hopMalibIeru, YKCYCHasl KHCIIOTa, TIUIMH). PacueTsl mpocTeimei
(bopMyITbl OpraHUYeCKON MOJIEKYIIbI, HCXOJIS U3 AJIEMEHTHOTO cocTaBa (B %)

24

Tema 4.2.

OcHoBHOe coaep:xaHue

14

OK 01

CsoiicTBa

Teopernueckoe o0yuenue

OK 01




OpTraHUYECKHUX
COCTUHEHUN

OU3MKO-XMMUYECKUE CBOWCTBA OPraHUMYECKUX COSANHEHNUH OTIENIFHBIX KIIacCOB (0OCOOEHHOCTH
KJaccu(UKaluy 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUECKUH psia 1 o0mas hopmyIia; n3oMepus;
¢u3nueckre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TIOTYUYEHU):

- IIpeiebHbIE YIIIEBOAOPO/IbI (AIKaHBI U IIUKJIOAIKaHbl). ['opeHne MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIlIa B IPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA IPUPOJHBIX YIJIEBOJOPOIOB, HAXOXKIECHUE B
IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpeJienbHbIe (AJIKEHbI, ATKUHBI U JIKaJIMEHbl) U apOMaTUYeCKue yrieBoopoabl. ['opeHue
alleTUIeHa KaKk MCTOYHUK BBICOKOTEMIIEPATypPHOI'O INIAMEHHU AJIsl CBAPKU U PE3KU METaJIOB

— KHCJIOPOJICOIeprKallie COeIUHEHUs (CIUPTHI U (EHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(DUPHI, AJIbIETHIbI
Y KETOHBI, )KUPBI, yIIIeBobl). [IpakTHyeckoe MpUMEHEHNE YTHIICHTIIMKOIISI, TIIMIEePHHA, (heHOIa.
[Tpumenenue hopManbaeTruaa, aleTalbIeTH/Ia, YKCYCHONH KUCIOThI. MblIa KaK COJIM BBICIIIUX
KapOOHOBBIX KUCJIOT. MoIoIIe CBOHCTBA MbLjla

— a30TcoepKaIie COeTUHEHNs (AMUHBI 1 aMUHOKHCIIOTHI, O€JIKHM). BRICOKOMOIEKYIISpHBIE COeTUHEHHS
(cuHTEeTHMYEeCKHe U OMOJIOrNYeCKU-aKTUBHBIE). MOHOMED, MOMMEp, CTPYKTYPHOE 3BEHO.

HOJ'II/IMepI/BaI_[I/IH OTUJICHA KaK OCHOBHOC HAIIPABJICHUC €TO UCIIO0JIb30BAHU. I'enetnueckas
CBs3b MCXKY KiIaCCaMU OpraHNn4YCCKUX COCIUHCHHI

IIpakTH4eckne 3aHATHA

CBoiicTBa OpraHUYeCKUX COETUHEHUN OTAEIbHBIX KJIACCOB (TPUBHAIbHAS U MEXTYHAPOHAS
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYUYEeHHMs]): MTpeiebHbIe (AJIKaHbI M LIUKJIOAJIKAaHbI),
HenpeeNbHbIe (aJIKEHBI, ATKUHBI U AJIKaIMEHbl) U apOMAaTUYECKUE YTIIEBOJOPO/Ibl, CIUPTHI U (PEHOBI,
KapOOHOBBIE KUCIIOTHI M 3(UPBI, aNbIETUIBI K KETOHbBI, AMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS]. 3a/1aHUsI HA COCTABJIEHUE YPAaBHEHUN XUMUYECKUX PEAKIIUH C
y4acTHUEM OPTaHUYECKUX BEIECTB HA OCHOBAHHUH UX COCTaBa M CTPOEHUS

OK 02
OK 04




CocraBieHne cxeM peakiui (B TOM YKCII€ 110 NPEJI0KEHHBIM 1IETI0YKaM IpEeBpalleHuit),

. . 2
XapaKTEPU3YIOIINX XUMHYECKHE CBOMCTBA OPraHMYECKUX COCTUHCHUH OT/ICIBHBIX KJIacCOB, CIOCOOBI
HX ITOJYUCHHUA 1 HA3BAHUC OPraHUYCCKUX COC,HI/IHGHI/Ifl 10 TpHBI/I&J’IbHOﬁ HIINn MC)KILYHapOI[HOfI
CHCTEMaTHYeCKOW HOMEHKIIAType. 5
Penrenue npakTHKO-OPHEHTUPOBAHHBIX  TEOPETHUYECKUX 3aJaHUM Ha CBOWCTBA OPTraHUYECKUX
COCJIMHEHUH OTIEIbHBIX KJIACCOB
JlabopaTopHas padora

2

JIaGoparopHas pabota “IIpeBpaiieHuss OpraHMUECKUX BEIIECTB MPU HarpeBaHUH'".
[Tonmy4yeHue 3TuI€HA U U3yYEHHUE €0 CBOUCTB. Mo1enupoBaHUE MOJIEKYJl 1 XUMUUYECKUX IPEBpaLieHUH 2
Ha NpUMepe 3TaHa, FTUJICHA, aleTHIIeHa U Jp.

Tema 4.3. OK 01
ema 4.3 OcHoBHOe coJep:kaHue 6
Wnentuduxanus OK 02
OpraHUYECKUX 4

Teoperuueckoe o0yueHue OK 04
BEIIECTB, UX
3HaYECHHUE U
HpUMEHEHHE B buooprannueckue coequnenus. [Ipumenenne u 6uoaorudeckasi poib yrieBoaoB. OKHUCIeHHE
GLITOBOM I YIJI€BOJIOB — MICTOYHUK YHEPTHH JKUBBIX OpraHn3MoB. O01acTu MPUMEHEHNUS aMUHOKHUCIIOT. 5
HPOU3BOICTBEHHOIH [IpeBpamienus: 6enKOB MUK B Opranu3Me. buonorndeckue Gyakmuu 6emkoB. bruomornueckue

(GyHKLIMY XUpOB. PoJb opraHndeckoit XuMUM B pelIeHnH Mpo0sIeM MUILEeBOi 6e30MacHOCTH




ACATCIIBHOCTH Posip oprannveckoit XuMu# B pelieHuH po0sIeM dJHEPTreTHYECKON O€30IIaCHOCTH, B Pa3BUTHH
1CJIOBCKA MEJUIIMHBI, CO3/IaHUH HOBBIX MaTepHUaiOB, HOBBIX UCTOUHUKOB YHEPTUU (AIbTEPHATUBHBIC HCTOYHUKHU
sHeprun). OnacHOCTh BO3JCHCTBUS Ha KUBbIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB
(YyrimeBomopobl, CHUPTHL, (DEHOJIBI, XJIOPOPraHuYeCKHe MPOU3BOIHBIE, albACTHABI U JIP.), CMBICI
MoKa3aTelisl MPeebHO TONyCTUMON KOHIICHTPALUU
JlaGopaTopHble 3aHATUSA
JlaboparopHas padota: “UneHTrduKanus opraHU4ecKuX COeAMHEHUN OTIEIbHBIX KIIACCOB”
Wnentudukanus opraHiyecKux COeIMHEHUN OTJENbHBIX KIIACCOB (Ha MpUMEpe ajlbAeTHA0B, Kpaxmara,
YKCYCHOM KHCJIOTBI, OSJIKOB U T.I1.) C HCIIOJIb30BAHUEM UX (PH3UKO-XUMUYCCKUX CBOHCTB M XapaKTEPHBIX
KaueCTBEHHBIX peakuuii. JleHaTypanus 6enka nmpu HarpeBaHuu. L[BeTHbIe peakiy OeIKoB.
Bo3HUKHOBEHME AaHAIUTUYECKOTO CUTHAJA C TOYKU 3PEHUSI XUMUYECKHX ITPOLIECCOB IPU MPOTEKAaHUU
KaueCTBEHHOW PEaKINH, TO3BOJISIIOIICH ICHTH(PHUIIMPOBATH MPEJIOKECHHBIC OPraHUYESCKHIE BEIIECTBA
Pa3nean S. Kunernyeckne n TepMOAMHAMIYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYCCKUX PeaKIui
CkopocTb OcHoBHOE coaepKaHue OK 01
XUMHUYECKHUX OK 02
peaKuuu.
XUMHUYECKOE
paBHOBecCHE

Teopernueckoe o0yuenue




CKopoCTb peakiuy, €€ 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOPOB: MPUPO/IbI PEarupyoNInX BEIIECTB,
KOHLEHTPALlUU pearupyrolMX BELIECTB, TEMIIEPATYphl U IJIOUIAIN PEAKIIUOHHOMN TOBEPXHOCTH.
TennoBble 3¢ (GEeKTh XUMUYECKUX peakIfii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH. 2
OOpatumocTb peakiuil. XUMUUYECKOE PaBHOBECHE U €r0 CMEILEHUE TI0]] AEUCTBUEM PA3IMUHBIX
(akTOpOB (KOHLIEHTpAIHS PEareHTOB UM MPOJYKTOB PEaKINH, JaBICHHE, TEMIIEpaTypa) AJIs CO3JaHHs
ONTHUMAJIFHBIX YCIOBUN MPOTEKaHUs XUMHUYECKUX mporeccoB. [Ipunnun Jle HlaTtenbe

2 OK 01

IIpakTH4yeckue 3aHATHS
OK 02

Pemienue npakTMKO-OpMEHTUPOBAHHBIX 33aHNUI Ha aHaIU3 (aKTOPOB, BIUSAIOLINX HA H3MEHEHHE
CKOPOCTH XUMHUYECKOW PEAKINH, B T.4. C O3ULMH IKOJIOTMUECKHU LIE€I1€CO00Pa3HOro MOBEACHUS B ObITY
U TPYJOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/10POBbS M OKPY>KAIOLIEH IPUPOJHOM CPEebl. 5
Perenue npakTMKO-OpMEHTUPOBAHHBIX 3a7aHUi Ha npuMeHeHue npuHiuna Jle-Ilarense s
HAXO’K/JICHUS HAIPaBJICHUS] CMEIICHHUS paBHOBECHSI XUMUYECKOH peakIiy U aHainu3 (pakTopos,
BIIMSIIOIMX Ha CMEIIEHUE XUMHUECKOTO PABHOBECHS

Pasznea 6. PacTBopsI 4

Tema 6.1. OcHOBHOe coep:kaHue 2 OK 01
ITonsiTue o OK 02
pacTBOpax 2 OK 07

TeopeTuquKoe oﬁyqelme

PactBopenue kak ¢pu3nko-xumMuueckuii mpouecc. PactBopbl. CriocoObl IPUTrOTOBIEHUS PAaCTBOPOB.
PactBopumocTs. MaccoBas 1011 pacTBOpEHHOTO BeniecTBa. CMBICH ITOKa3aTess IpeaesIbHO 2
JIOITyCTUMON KOHILIEHTPALMH U €r0 UCIOJIb30BAHNE B OL[EHKE IKOJIOTHYECKON 0€30MacHOCTH.




HpaBHna OKOJOIrH4YCCKH I_ICJIGCOO6paSHOFO IIOBCACHUS B 6BITy n pr,[[OBOﬁ JACATCIIBHOCTH B LICIIAX
COXpaHCHUA CBOCTO 3/I0POBbS U OKPY)KaIOH_Ieﬁ l'IpPIpOI[HOfI Cp€abl, OITACHOCTH BO3,I[€IZCTBH$I Ha XHUBBIC
OpTraHu3MbI OIIPEACIICHHBIX BCIICCTB.

Pemrenne IMPAKTUKO-OPUECHTHPOBAHHBIX PACUETHBIX SaﬂaHI/Iﬁ Ha pacTBOPLI, UCIIO0JIB3YEMBIC B OBITOBOH U
HpOH3BOl[CTBCHHOI>i JACATCIIBHOCTH 4YCJIOBCKA

Tema 6.2. OK 01
OcHoBHOe coaepkaHue
Uccnenosanue OK 02
CBOMCTB PacTBOPOB
JlaGopaTopHble 3aHATHSA OK 04
JlaGopaTtopHas padota «I[IpuroroBiaeHue pacTBOPOB».
[TpuroroBneHne pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIIEHTpALMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH ) U OTIPEIeTICHHE CPe/Ibl BOAHBIX PAacTBOPOB. Perienue 3a1a4 Ha MpUroTOBJICHUE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJlep:KaHue (CoaepKaAHUE MTPUKJIATHOT0 MOIYJIs1)
Pa3zpen 7. XuMmusi B ObITY U IPOU3BOJACTBEHHOI 1eATEIbHOCTH YeJI0BEKA
OK 01
OK 02
XuMmus B 0biTy 1 |{OCHOBHOE cOIepKaHue OK 04
IPOU3BOJCTBEHHON OK 07
ACATEIILHOCTH Teopernueckoe o0yuenue
JeoBeKa

Hosgeiimume qoctuxkeHns: XMMUYECKOW HAyKH U XUMHUYECKON TEXHOJIOTUU. Posib XMMHuM B 00ecriedeHNH
9KOJIOTMYECKOM, SJHEPTeTUYEeCKON U MUIIEBOM 0€3011acHOCTH, pa3BUTHH MeTUIMHbIL. [IpaBuna novcka u
aHaJIM3a XUMUYECKOM HHpOpMALIUU U3 Pa3IMYHBIX HCTOYHUKOB (HayyHast U yueOHO-HaydHas
JauTepaTypa, CpecTBa MaccoBoi nHpopmanuu, cetb IHTepHeT)

IIpakTHyeckue 3aHATHA




[Towck u aHaIM3 KEWCOB O MPUMEHEHUN XMMHYECKHUX BEIIECTB U TEXHOJIOTHH ¢ y4eTOM OyayIen

po(hecCUOHATTLHOM e TSILHOCTH. 4
ZamuTa: [Ipencrapiienue pe3yIbTaToB PEIICHUS KeHCOB B JopMe MUHH-JIOKJIAIa C MPe3eHTaIlueH

IIpomexyTouHAs ATTECTAUMSA MO JUCHUILIHNHE (324€T) 2
Bcero 72




3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI
OBHIEOBPA3OBATEJIbBHOI'O ITPEIMETA

3.1. TpeGoBanusi K MUHUMAJIBHOMY MaTEPHUATBLHO-TEXHUUECKOMY
obecreyeHno

JIist peanu3anuy MporpaMMbl UCHUIUIUHBI JOHKHBI OBITh MPEyCMOTPEHBI
CIIEIyIOIIME CIELHATbHBIE MOMEIIEHUsA: y4eOHbI KaOWHET XMUMHH U Y4eOHOU
XUMHUYECKOH J1abopaTopuH.

OGopynoBaHue yuyeOHOro kKaOuMHeTa (HAIJVISIIHbIe MOCOOMA): HAOOPHI
IIAPOCTEPKHEBBIX MOJENCH MOJIEKYJ, MOJENN KPUCTAIMYECKUX PEIIETOK,
KOJUICKIIUU MPOCTHIX U CIOKHBIX BEIIECTB W/UIU KOJUICKIUU MOJIUMEPOB; TabJIMIIA
MenneneeBa, yueOHble (GUiIbMbI, IUPPOBBIE 00OPA30BATEIIBHBIE PECYPCHI.

Texnnueckue cpeacTBa oOOy4YeHHsI: KOMIIBIOTEp C  YCTpPOWCTBaMU
BOCIIPOU3BEJICHUSI  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MYyJTbTUMEANIHAS TOCKA, YKa3Ka-TIPe3eHTEep IS MPE3CHTaIUH.

Oo6opynoBanue 1abopaTopuu U pado4ux MecT JIalOPATOPUM: MEH3YPKH,
MUTICTKU-KANEIBbHUIBI, TEPMOMETPBI, MHUKPOCKOI, JIYIbI, TPEIMETHBIC W
MOKPOBHBIC CTEKJIA, IUIAHIIETHI JJI KamelbHBIX pEakIui, (UILTPOBATBHAS
OyMara, TpPOMBIBAJIKU, CTEKJISHHBbIC MPOOUPKU, PE3UHOBBIE MPOOKH, (POHAPUKH,
HAa0Op pPEAKTUBOB, CTEKIISSHHBIC TMAJIOYKH, INTATUBBI I TMPOOUPOK; MEpHBIC
[UJIMHAPBI, BOPOHKU CTEKJISTHHBIE, BOPOHKH JIEJIUTENbHbIE IIHHIpudYeckue (50-
100 mm), ctynmku ¢ mectukoMm, ¢GaphopoBble YallKd, MHHIETH, (QUIBTPHI
OymMakHble, BaTa, Mapisd, YacOBbIE CTEKJa, OJIIEKTPOIUTUTKH, J1ab0paTOpHBIC
IITAaTUBBI, CIIUPTOBBIC TOPEIKU, CHUYKH, MPUOOpP [JIs TOJydeHUs] Tra3oB (WM
npoOupKa C Ta300TBOAHOW TPYOKOM), depiKareinu Ajii MPOOUPOK, CKISHKUA IS
XpaHEHUs PEaKTHUBOB, pa3JaTOUYHbIC JIOTKH; XuMuyeckue crakansl (50, 100 u 200
MJ1); TIMATENW; MHHIETHI; TUTEIbHBIC IIUIIIBI; CEKYHIOMEPHI (TaiMephl), MEPHBIC
npobupku (Ha 10-20 mi) u MepHbie koa0bI (25, 50, 100 u 200 mu), BoasHas OaHs

(WM TEepMOCTAaT), CTEKJISIHHBIE MAJOYKU; KOHUYECKUE KOJIObI AJisi TuTpoBaHus (50



u 100 mu1); MHAMKATOpPHBIE MOJIOCKM Ui omnpeaeneHuss pH u craHmapTHas
WHIUKATOpHAs IIKaja; YHUBEPCAIbHBIA HHIMKATOP; numeTku Ha 1, 10, 50 mut (nmm
no3atopsl Ha 1, 5 u 10 M), OropeTKu JIs1 TATPOBAHUS, MEAUIIMHCKHUE IINPUIBI HA
100-150 mu, naGopaTopHble W/HIN aHATUTHYECKHE Bechl, pH-MeTpbl, CymUIbHBINA

mkad, u ap. 1aboparopHoe 000pyI0BaHHE.

3.2 MadopmarmionHoe obecrneueHne peann3aiiy nporpaMmbl

OcHoBHbIE TeYaTHbIE H31aHHUA

OcHOBHbIE HCTOYHUKH KosnuyecTBo 3K3eMILISIPOB
uHpopMaLMU

1. | Bacunesckas, E.N. OBC «Jlaup»
HeopraHquCKaﬂ XUMUS: https://e.IanbOOk.Com/bOOk/131838

Joctyn ¢ mo6oit Touku MHaTEpHET moce

yuebOHoe nocobue / E. U.
peructpanuu ¢ IP agpecos KHUTY

Bacunesckas, O,1. Ceuxo,
T.JI. llleBrioBa. — MuHCK:
PUIIO, 2019.-248 c.

2. | OcHoBbl  oOmel  xumun: | DBC «JIaub»
yuebHoe nocodue st CIIO / | https://e.lanbook.com/book/146667

E.I'.I'onuapos,B.1O. Joctyn ¢ mo6oit Touku MHaTEpHET Tocie
Kongpaius, peructpanuu ¢ IP agpecoB KHUTY

A M.XoBus,lO.I1.

AduHOreHoB.- CankTt-

[TerepOypr:Jlanp,2020.-464 ¢

3. | AnekcanapoBa,d.A. 9BC «Jlaap»

Heopranuueckas xumus. | https://e.lanbook.com/book/173131
Teopernueckue ocHoOBbl U | JlocTym ¢ mo6oi Touku MHTEpHET moce
7a0opaTopHBI  MpakTukyM: | peructpanui ¢ IP agpecop KHUTY
y4eOHUK TUTS CIIO
[2.A.AnexcanapoBa. — 2-¢
m3g., crep. —  CaHkr-
[TerepOypr: Jlanb, 2021.- 396
C.



https://e.lanbook.com/book/131838

4. | Eropos, B.B.OOmiast xumusi:
y4eOHUK TUTSL CIIO

/B.B.EropoB. @ —  CaHkT-
[etepOypr: Jlanp, 2022. -192
C.

IObC «Jlaub»
https://e.lanbook.com/book/183248
JlocTyn ¢ mo6oit Toukn MaTEpHET Toce
peructpauuu ¢ IP agpecos KHUTY

JlonoJIHNTe/IbLHAS JIUTEPATYypa

uHopmMauuu

I[OHOJIHI/ITEJ'IBHI)IG HCTOYHHUKH KoaunyecTBO IKIEMILIAPOB

CIIO/J1.H.bnuHoB,

n3z.crep.-CaHKT-

1. | biunoB, JL.LH. Xumus:yueOouuk mis | ObC «Jlaub»

W.JI. | https://e.lanbook.com/book/167183

[lepdunosa, T.B. CoxonoBa. — 2-e¢ | [loctyn ¢ iat060it Touku UHTEpHET

noce peructpanuu ¢ IP anpecos

[lerepOypr:Jlanp,2021.- 260 c. KHUTY

MI'OTY, 2019.-115 c.

2 | Epoxuna, HU. Hukn nexuuii 1o | OBC «Jlaub»
xuMuu:  ydeOHo-  metoamueckoe | https://e.lanbook.com/book/140937
nocobue/ H.W. Epoxuna, - Koposes: | loctyn ¢ mo6oii Touku MHTEpHET

nocye peructpanuu ¢ IP anpecos
KHUTY

B Tom umncnie yueOHuKH, yueOHbIE TOCOOUS, yueOHO-METOIUIECKUE TTOCOONS,
y4eOHO-METOIMYECKHUE YKa3aHUs, MOHOTPa(pUH, MPAKTUKYMBbI, TEKCTBI JICKIIUH,

COOpHUKH KOH(EPEHITHA.

JJIEKTPOHHBIE HCTOYHUKHU MHPOPMALUHA

Onextponnbii kKatanor Y HULL KHUTY — Pexum nocryna: http://ruslan.kstu.ru/

OBbC «KoHcynbTaHT cTyneHTa Pexxum nocrymna: http://www.studentlibrary.ru/

OBC «Book.ru» Pexxum mocryna: http://www.book.ru/



http://ruslan.kstu.ru/
http://www.studentlibrary.ru/
http://www.book.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUA

OBHIEOBPA3OBATEJIBHOT'O IPE/IMETA

KoHTpo/Ib M OlleHKA PE3yJIbTaTOB OCBOEHUS 00111€00pa30BaTEILHOTO
IpeaMeTa pacKpbIBalOTCS Yepe3 AUCLUUIUIMHAPHBIE PE3YJIbTaThl, HAPABICHHbBIE HA

dbopmupoBanre 00MUX ¥ MPOGECCHOHATBHBIX KOMIIETEHITUHN TI0 pasuenaM 1

TCMaM COACPIKAHUA y‘{€6HOFO MaTcpuajia.

Pasznen/Tema Pesynbrar Tum oneHOYHBIX OK
oOy4eHus MEPOIPHUSITUN
Pazgea 1. OcHoBbl | @opmyJanpoBaTh 0a30Bble
CTPOEHUs MOHATHSA U 3aKOHbI XHMHH
BelllecTBa
1.1 Crpoenue CocCTaBisATh XUMHYECKHE 1. Tect «CTpoeHue aTOMOB OK 01
aroMoB (opmyiibl coeuHeHnMi B XUMHUYECKHUX SJIEMEHTOB U
XHUMUYECKHX COOTBETCTBUH CO CTCIICHBIO HPHPOIIA XHMUYECKOR
3JIEMEHTOB U OKHCJICHHUS XUMHUYECKHX
npupoIa 3JIEMEHTOB, UCXOIS U3 CBAIHMY. 2. 3a1aM Ha
XMMHYECKON CBA3M | BaJIGHTHOCTH U COCTABJICHAC XUMHUCCKHX
3JIEKTPOOTPULATEIEHOCTH (opmyIt IByXaTOMHBIX
COCIUHCHHI
(okcu10B, Cysb(PUIOB,
TUAPUJIOB U T.I1.).
1.2 XapakTepu3oBaTh Xumuueckue | 1. IIpakTuxo- OK 01
[Tepuonnueckuit 9JIEMEHTHI B COOTBETCTBUM C UX | OPUEHTHPOBAHHBIE OK 02
3aKOH U Tabiauua IIOJIOKCHUEM B nepno;mqecxoﬁ TEOPETHYCCKHE 3aJaHu: Ha
L. Mennieneesa | cpcreme XuMudecknx XapaKTePU3aIHI0 XMMUYECKIX
SJIECMEHTOB 3JIEMEHTOB: «MeTamnyeckue /
J.11. Menneneesa HEMETAININYECKUE CBOICTRA,
3JIEKTPOOTPHUIIATEIHFHOCTD U
CPOJCTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHUYECKHUX dyiemeHToB J[. 1.
Menneneena»
Paspean 2. XapakTepu30BaTh THIIBI
XuMHYeCKHeE XHUMHMYECKHX PeaKui
peaxkiun
2.1 Tumsl CocTraBnsTh peakiuu 1. 3agaun Ha cocrtaBieaue | OK 01
XUMUUECKIX COEJIMHEHMUS, PA3JI0KEHUS, ypaBHEHUH peaKInii: - | OK 04
peakimit oOMeHa, 3aMelIeHHS, COCIUHCHHS, 3aMEIICHUS,
OKHUCJIUTEIBHO- pa3oXKeHus, oOMeHa; -
BOCCTAHOBUTEIBHBIE PEAKIIUU OKHUCJIUTEIHHO-

BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ




C HCIOJB30BAaHHEM METOjIa
3JIEKTPOHHOTO OajaHca.

2. 3ajmaud Ha pacyeT MaccChl
BEIleCTBA WM 00BEMa Ta30B
0 HU3BECTHOMY KOJHUYCCTBY
BEIIIECTBA, Macce WM O0BEMY
OJHOIO M3 Y4YacTBYIOIIUX B
peaKluy BEIISCTB; PaCUEThI
Macchl (00BEMa, KOJIHMYECTBA
BEIICCTBA) MIPOIYKTOB
peakuuu, eclid  OJHO U3
BEIIECTB UMEET IPUMECH

2.2

DIIEeKTPOTUTHIECKA
s IUCCOLIMAIMS U
WOHHBII OOMEH

CocTaBnaTh ypaBHEHUS
XMMHYECKUX PEaKIIMu HOHHOTO
oOMeHa ¢ y4acTueM
HEOPraHWYeCKUX BEIECTB

1.3amanus Ha coCTaBIICHHE
MOJICKYJISIPHBIX U MOHHBIX
peaxIuii ¢ yayacTueM KHUCIIOT,
OCHOBaHHUH M COJICH,
YCTaHOBJICHHE U3MEHEHUS
KHCJIOTHOCTH CPEIbI

2.JIaboparopnas pabora
"TUmbl XUMHUYECKUX peaKiuii"

Pazpgea 3. HccnenoBarh cTpoeHHE U

Ctpoenue u CBOIiCTBA HEOPTraHMYECKUX

CBOMCTBA BellecTB

HEOPraHU4YeCcKHX

BeIIEeCTB

3.1 Knaccudumnuposars 1.Tect «HomeHkiaTypa u OK 01

Knaccudukanus, HEOPraHMYICCKHC BCIIECTBA B Ha3BaHUE HEOPTaHUYECKUX

HOMEHKJIaTypa 1 COOTBCTCTBHUH C UX CTPOCHUEM BEIECTB UCXOIS U3 UX

CTpOCHNC XUMHYECKOH GOPMYJIBI HITH

HEOPraHUYECKUX .
COCTaBJICHHE XUMHYECKOU

BEIIECTB

(bopMyIIBI HCXOS U3 Ha3BaHUSA
BEILIECTBA I10 MEXIYHAPOAHOU
WU TPUBUAIBHOU
HOMEHKJIAType».

2.3agaum Ha pacyeT MaccoBOM
7011 (Macchl) XUMUYECKOTO
JJIeMeHTa (COeIUHEHMs) B
MOJIEKYJe (CMECH).
3.IIpakTryeckue 3aaHus MO
KJ1accu(UKalNH,
HOMEHKJIAType U XUMUYECKUM
(hopmynaM HEOPTraHUYECKHUX
BEIIECTB Pa3INYHbIX KJIACCOB.
4 IlpakTHyeckue 3a1aHus Ha
ONPEACIICHUE XUMUUECKON




aKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BHUJIA
XUMHUYECKON CBSI3U U TUIIA

KPUCTAJUIMYECKON
peleTKH
3.2 duzuxo- YcranaBiauBaTh 3aBUCUMOCTD 1.Tect «OcobeHHOCTH OK 01
XUMHUYECKHUE (pu3HKO-XUMUYECKUX CBOKCTB XUMHYECKHUX CBOMCTB OK 02
CBOJICTBA HCOPTaHMYCCKHX BCIICCTB OT OKCHJIOB, KUCJIOT, OCHOBaHUH,
HEOPraHMYeCKHX CTPOCHHS aTOMOB M MOJIEKYJ, a
BEIIECTB TaK)Ke THIA KPUCTAILITHIECKON aM(bOvTepHHX THAPOKCHAOB 1
peleTkn coJei».
2.3agaHust Ha COCTaBICHUE
ypaBHEHUN XUMHUYECKUX
pEaKUHrii C y4aCTUEM MPOCTHIX
U CIIO’KHBIX HEOPTaHUUYECKUX
BELIECTB: OKCHUJIOB METAJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHUCJIOT, OCHOBaHUH U
aM(pOTEePHBIX THIPOKCHIOB,
HEOPTaHUYECKUX COJICH,
XapaKTePU3YIOIINX UX
CBOICTBA U CIIOCOOBI
HOJIyYEHHUSI.
3. IIpakTuko-
OpPUEHTUPOBAHHBIC
TEOPETUYECKHE 3a/IaHus Ha
CBOMCTBA U ITOJIyYEHHUE
3.3 HccnenoBaTh KaueCTBEHHBIE 1. IlpakTuko- OK 01
Unentuduxamms peaKInu HCOPraHMIeCKuX opueHTHpOoBaHHbIe 3ananus mo | OK 02
HEOPraHNYeCKHUX BCLICCTB COCTABIICHHIO XUMUUECKHX OK 04
BCIICCTB peakIuii ¢ yuactuem
HEOPTaHUYECKUX BEIECTB,
UCTIONB3YEMBIX ISl KX
UJIeHTU(DUKAITNN.
2.JIaGopatopHas pabora:
“Unentuduxarnus
HEOPTaHMYECKUX BEIICCTB
Pasnean 4. HccaenoBarb cTpoeHue
Crpoenne n CBOIICTBA OPraHMYeCKHX
CBONCTBA BeLLEeCTB
OpPraHu4YecKux
BellecTB
4.1 Knaccudunuposartsb 1. 3ajaHus Ha cOoCTaBJIeHHE OK 01
Knaccudukanus, OpraHWYECKHE BEIECTBA B HA3BaHHIT OPraHUIECKUX
CTpPOEHHE U COOTBETCTBUM € MX CTPOCHUEM | (06 /1ypeputii 110 TPHBHATHHOI
HOMEHKJIAaTypa .
OpraHHYCCKIIX W Me)I(,HyHapOIE’HOH
BEIIeCTB CUCTEMAaTUYECKOU

HOMEHKJIaTypeE.




2. 3a1aHus Ha COCTaBJICHUE
TIOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpMYII
OpPTaHHYECKUX BEIICCTB
OTACIBHBIX KJIACCOB.

3. 3aauun Ha onpeeeHue
npocTeiniei GopmMyIbl
OpPraHUYECKON MOJICKYJIbI,
HCXOJIS U3 JIIEMECHTHOIO
cocrana (B %)

4.2 CpoiicTBa
OPraHUYEeCKHUX
COE€IMHEHUN

YcraHaBiIMBaTh 3aBUCUMOCTb
(hM3HKO-XMMHYECKHUX CBOWCTB
OpPTraHUYECKUX BEUIECTB OT
CTPOEHUS MOJIEKYIT

1.3amanus Ha cocTaBlIeHUE
YPaBHEHUN XUMUYECKUX
pEaKLHii C yHacTHUEM
OpraHMYECKUX BEIECTB Ha
OCHOBaHMU UX COCTaBa U
CTPOECHHUS.

2.3a1aHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKkLnii, WIUTFHOCTPUPYIOLINUX
XMMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PeaKUni
Y TEHETUYECKOM CBSI3U
OpraHUYECKUX BELIECTB
pa3HbIX KJIaCcCOB.

3. PacuetHsble 3aga4u Mo
YPaBHEHUSIM PEAKLHM C
Y4aCTHEM OPTaHMYECKUX
BemiecTB. 4. JlaboparopHas
paborta “IIpeBparienus
OpPTraHUYECKUX BEIECTB MPHU
HarpeBaHuu'"

OK 01
OK 02
OK 04

4.3
Wnentuduxamms
OpPTaHWYECKHUX
BEIIECTB, UX
3HAaYEHHUE U
MPUMEHEHHE B
OBITOBOM U
MIPOU3BOICTBEHHON
eI TENILHOCTH
YyeJI0BEKa

UccnenoBaThk KauecTBEHHBIE
peaKIu OpraHu4eCcKuX
COEIMHEHHUH OTIEITEHBIX
KJIaCCOB

1.IIpakTuko-
OpPUEHTUPOBAHHBIC 33JaHUS
IO COCTABJICHUIO XUMHUYECKHIX
peakiuii ¢ yuactuemM
OpPTaHMYECKUX BEIIECTB, B
T.4.

WCIIOJIb3YEMBIX JJIsI

WX UJICHTU(DUKALINY B

OBITY U

MIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanms
OpPTaHHYECKUX COCAMHCHUN
OTJIENIbHBIX KJIaCCOB”

OK 01
OK 02
OK 04

Pa3nea S.
Kunernueckue n

XapakTepu3oBaTh BJIUSIHUE
pa3an4HbIX (aKTOPOB HA




TeEPpMOAUHAMHUYEC
KHe

PaBHOBeCHE H CKOPOCTh
XUMHYECKHX PeaKIuii

3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHYECKHX
peakuuit
CxopocTh XapakTepru30BaTh BIUSHUEC [IpakTHKO-OpHUEHTUPOBAHHbIE OK 01
XUMUYECKHUX KOHIICHTPALIUU PEarupyromumx TEOPETUUECKHE 3a/laHus Ha OK 02
peaxiuii. BELIECTB U TEMIIEPATyphl Ha aHayu3 (aKTOPOB, BIUSIOLINX
XuMH4eCcKoe CKOPOCTh XUMHUUYECKHUX PEaKLUi | HA UBMEHEHUE CKOPOCTHU
paBHOBecHe XapakTepu30BaTh BIUSHUE XUMHUYECKOHN peaKItu.
W3MEHEHUS KOHLIEHTPAluU
BELIECTB, PEAKLUU CPEbl U
TEMIIEPaTypbl HA CMEIICHHE
XUMHUYECKOTO PABHOBECHS
Pa3neu 6. HccienoBarb HCTHHHBIE
PactBOpbI PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTUKAMH
6.1 [lousTue o Paznuuars uctunnble pacTBopbl | 1.3aaum HA TPUTOTOBJICHUE OK 01
pacTsopax PacTBOpPOB. OK 02
[IpakTHKO-OpHEHTUPOBAHHBIE
pacueTHbI€ 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbI€ B OBITOBOM U
IPOU3BOJICTBEHHON
JIeSITEJIbHOCTH YeJIOBEKa
6.2 UccnenoBanue | HccrnenoBath Gpusmko- JlaGoparopHas paboTa OK 01
CBOMCTB PaCTBOPOB | XMMHUYECKHE CBOWCTBA “TIpUrOTOBJIEHHE PACTBOPOB” OK 04
WCTUHHBIX pacCTBOPOB
I [IpodeccnoHalbHO-OPUEHTUPOBAHHOE COAEPKAHUE (COAEpKAHUE
MIPUKJIATHOTO MOJTYJIs)
Paznen 7. Xumusa | OneHnBaTh NOCJAEACTBUA 3amuTa Keiica (¢ yueTom
B OBITY U OBLITOBOM U Oyayuei
MPOM3BOACTBEHHO | 1y oy3pomCTBEHHOI npodeccuoHaILHOI
H ACHTETLHOCTH AesITeJIbHOCTH YeJIOBeKa C e TeJIbHOCTH)
yeJioBeKa . .
MO3MLMI IKOJIOTHYeCKOM
0e30macHOCTH
XuMmus B OBITY U OueHuBaTh NOCIEACTBUSA Keiic (c yuerom Oymymieit OK 01
IPOU3BOJCTBEHHON | OBITOBOM M IPOU3BOICTBEHHON IpoheccHOHATBHOI OK 02
JeATEeTbHOCTH JEATENbHOCTH YeNoBeKa ¢ NeATETEHOCTH) OK 04
yeJioBeKa MO3UIUHI SKOJIOTUYECKON
0e30IacHOCTH OK 07
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