[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Mo3osH OkcaHa [apHuKoBHa

[lomkHocTb: aupexTopi@niiiasna

[ata nognucaqfs 19°06; 70755015419

YHWKanbHbIV nPorpaMMEBIAKAL

f420766fb84d98€07cffb62ea5e5a7@@§bﬁ MEH

HAA

LLIKOJIA
BU3HECA

BYAEHHOBCKUWIA ®WUJINAN KOJIJTEAXK
«COBPEMEHHAS LUKOJIA BU3BHECA»
YACTHOE NMPO®ECCNOHAJIbHOE
OBPA3O0OBATEJIbHOE YYPEXXAEHMUE

356800, r. ByaeHHOBCK, 8 MKp-OH,
aA.17A,

1 Mkp-0oH A.17

+7(86559) 2-36-91

+7(86559) 2-37-96
bf.college@mail.ru/www.bf.ecmsb.ru

YTBEPXKJIAIO

HMupekrop b® UITIOY Komnemx

«CoBpeMeHHas 1IKojIa Ou3Hecay
O.I'. [1ozosH

«27» Mas 2025 .

PABOYASI TIPOTPAMMA OBIIEOBPA3OBATEJILHOI
YYEBHOM JUCHUILINHBI

OV 12. Xumus

ObweobpazosamenbHO20 YUKIA
npocpammsbl NOO20MOBKU CREYUATUCTOB8 CPEOHe20 36eHA
no cneyuanvnocmu 44.02.01 «/{owxonvroe obpazosamuey

Keanugurayus: eocnumamens demeii 00WKOIbHO20 803paAcma

Dopma 0byueHus: 0UHAA

Bbynennosck, 2025



PabGouass mporpamMMa cocTaBieHa C y4eToM (heaepambHOr0 TOCYJAapCTBEHHOTO
0o0pa30oBaTeNbHOTO  CTaHIapTa CcpeAHero  npodecCHOHANTBHOTO  00pa3oBaHHS IO
CIEIHAIBHOCTH 44.02.01 «JlomkonpHOE o0pa3oBaHuey, YTBEPKIAEHHOTO

npukazoM MuHucTepcTBa oOpazoBanuss W Hayku Poccmiickoit ®Dexepanuu  OT
17.08.2022 Ne 743.

PaGouas nmporpamMma npeaHa3HavYeHa TUTST IIpeIogaBaHus JIUCITATUTHHBI
Mpo(eCCHOHAIBHOTO y4e0HOro IuKiIa oOydYaronmuMmcs O4yHOM (opmbel 00ydeHUs 1O
CIENAIILHOCTH 44.02.01 «J1OILIKOJIbHOE oOpa3oBaHue.
Opranuzanus-pa3padoTIHK: bynennoBckumit bunran YactHoro

npodeccuoHaibHOro  oOpaszoBatenbHOro  yupexaeHus  Komnemx — «CoBpeMeHHas
IIKOJIa OU3HECAY.

Pabouas nporpamma y4eOHOM JUCIUTIIAHBI OV]I.12 Xumus
pacCMOTpEHa Ha 3ac€JaHuu LMKIOBOW METOAMYECKOW KOMHUCCHHM  IICHXOJIOTO-
MeJarOrM4YeCKUX AUCIUILIINH

IIpoTokon N 10 ot 26 mas 2025 roga



COJEPKAHUE

. OBLIASI XAPAKTEPUCTUKA MNPUMEPHOM PABOUYEU
ITPOI'PAMMBI YYEFHOH JUCIHUTIJINHBI

. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIHUTJIUHBI

10

. YCJIOBUS PEAJIM3AIIMA YYEBHOM JJUCITUTLIAHBI

20

. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOI
JTACHUILINHBI

21




1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBbI
OBIIIEOBPA3OBATEJIbHOM JUCIUILIUHBI «XUMMSI»

1.1. Mecto aMCHUILVIMHBI B CTPYKType OCHOBHOH TmpodeccuoHaJIbHOM
00pa3oBaTeJIbHOM NMPOIrPAMMBbI

O6mieoOpazoBaTenbHasl AUCHUILUIMHA «XUMHUS» U3ydaeTcsi Ha 0a30BOM ypOBHE B
o01eo0pa3oBaTesibHOM LHMKJIE Y4e€OHOro IJlaHa OCHOBHOM MpodeccHOoHaTbHON
o0pa3oBaTeIbHOMN MPOrPaMMBI.

ConepxaHue TUCHUIUIMHBI « XUMHUs» BKIIIOUYaeT 0a30BbI MOAYJb (6 pa3iesioB) U
npukiaaHod wmonyiab (1 paszgen), BKIOYAONIMKA — MPAKTUKO-OPUEHTUPOBAHHOE
coJiepKaHue TaHHOU MPOQECCUM WM CIIEUATBLHOCTH.

[IpuknagHoil MOIydb BKIIOYAET OJUH paszaen 7 «XuMmus B ObITY W
MIPOU3BOJICTBEHHON JESATEIbHOCTU YEJIOBEKa» W PEAINU3YEeTCs Ha MaTepuaye KeHcoB,
CBS3aHHBIX C 3KOJIOTMYECKOW O€30MacHOCTHI0O M OLEHKOW MOCHEACTBUN OBITOBOM U
MPOU3BOJCTBEHHONW JESATENbHOCTH, MO OTpacisM Oyayumiedl mnpodeccruoHanbHON
JESTENBHOCTH 00YYaIOUXCSl.

1.2. lleu u nJIaHNpyeMble Pe3yJbTAThI 0CBOEHUS TUCHUILTUHBI

1.2.1. lleau u 3202494 AMCHUILIMHBI

dopMHUpOBaHUE Y CTYACHTOB TMPEACTABICHUS O XHUMHYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHSTUSI PELICHUN B )KU3HEHHBIX U
MPOU3BOACTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO TOBEJCHUS B IPUPOIHOMN Cpejie.

3apaum AUCHUNIIMHBI:

1) chopMupoBaTh TOHUMAaHHE 3aKOHOMEPHOCTEH MPOTCKAHHS XHUMHYCCKUX
MPOIIECCOB U SIBIICHUM B OKpYXKaloIIel cpene, LEeTOCTHOM HaydyHOM KapTUHBI MHUPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBISATH (POPMYJIBI HEOPTaHUYECKUX M OPraHHYCCKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKIUN, OOBSICHATh UX CMBICII, UHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdhopMupoBaTh  HAaBBIKM  TNPOBSACHHS  MPOCTCUIINX  XUMHYECKHX
AKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUN C COOIOACHUEM MPaBUil 0€301MacHOT0 OOpaIeHus
C BEUIECTBaMU U 1a00paTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTHh yMEHHs HCIIOJIB30BaTh HMH(DOPMAIMIO XHMHUYECKOTO XapakTepa u3
Pa3IUYHBIX UCTOUYHUKOB,;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH IMOCIICICTBUS CBOCH JEATEIBHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHIKCHHH XMMHYCCKON HAyKd |
TEXHOJIOTHU JIJIsl pa3BUTHS COIMATBHON U TPOU3BOACTBEHHOM cdep.



1.2.2. IlnanupyemMble pe3yJabTaThl 0CBOEHUS 00111e00pa30BaTeJIbLHOM

aucauIIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Kon n
HaNMeHOBaHHe
(popmupyemsbix
KOMIIETEHIIN i1

HJ'IaHl/IpyeMl)Ie PE3yJabTaThbl OCBOCHUSA JUCHUIIIMHBI

O6mmue!

JucuuIIMHAPHbIE?

OK 01.
Bri6upats
CIOCOOBI
pelieHus 3a1a4
npodeccronan
BHOU
JESITeTBHOCTH
NPUMEHUTEIIbH
0 K Pa3IMYHBIM
KOHTEKCTaM

B yacTu TPy10BOr0 BOCIMTAHUA:

- TOTOBHOCTb K TpYIy, OCO3HAaHUE IIEHHOCTH
MacTepCTBa, TPYI0JI00HE;

- TOTOBHOCTb K AaKTUBHOW  JI€STEJIbHOCTU
TEXHOJIOTHYECKOW U COLIMAIBHON HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, IUIAHHUPOBATH H
CaMOCTOSITEJIBHO BBITIOJIHATH TAKYIO IEATEILHOCTH;
- HUHTEpEC K pa3InYHBIM chepam
npodecCuoHaNIbHON AeSATETLHOCTH,

OBiaseHue  YHMBEpPCAJbHBIMH

NMo3HaABATeJIbHBIMHM JIEHCTBUSIMH:

a) 0a30BbI€e JJOTHYECKHE JeHCTBHS .
- CaMOCTOSITEJIBHO (dbopMyIIMpOBaThH u
aKTyaJIM3upoBaTh TMPOOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIMBAaTh CYILIECTBEHHbIH MpPU3HAK WU
OCHOBaHUSI I CpaBHEHHUA, KiIacCUPUKad U
000011ICHUS;

- OmpenessTh UeIu JesATEIbHOCTH,
napaMeTpbl U KpUTEPUU UX TOCTHKCHUS;
- BBIABJSITH 3aKOHOMEPHOCTH WM TMPOTHBOPEUHUS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTUBBI B  JI€SITEIBHOCTb,
OIICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEJSM,
OLICHUBATh PUCKHU MOCJIEACTBUMN NEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PELICHUU
KU3HEHHBIX TIPOOIIEM

0) 0a30BbBIE HCCJIEIOBATEIbCKHE 1eliCTBUSA:

- BJIAJCTh HaBBIKAMHU YYEOHO-HCCIIEIOBATEIBCKOM
u MIPOEKTHOM JIeSITEITbHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBIABJISITh TPUYUHHO-CJICACTBEHHBIE CBA3U U
aKTyaJIM3UpPOBATh 3a/a4y, BBIJIBUTAaTh T'MIIOTE3Y €€
peuieHus, HaXOIUTh apryMEHTbI TUISt
JI0KQ3aTelIbCTBA CBOMX YTBEP)KICHUMU, 3aJaBaTh
napaMeTpbl U KpUTEPUU PEILICHHUS;

- QHAIM3UPOBATH IOJYYEHHBIE B XOJAE PEIICHUS

y4eOHBIMU

3a1aBaTb

- BIIQJETh CHUCTEMOM XHMHUYECCKHUX
3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraloIIue MTOHSITUS
(XMMHUYECKUI  DJIEMEHT, aToM,
JJICKTPOHHAsI 000J0YKa aToMma, S-,
p-,  O-3;meKkTpoHHBIE opOuTanu
aTOMOB, HOH, MOJIEeKyJIa,
BaJICHTHOCTD,

AIEKTPOOTPHUIIATEITLHOCTh, CTCTICHb
OKHCJICHUS, XHMHYECKasl CBS3b,
MOJTb, MOJISIPHASI Macca, MOJISTPHBIN
00BeM, YTIePOIHBIN CKEJIET,
(GyHKIIMOHAIBHAS TPy, PaTuKal,
u30Mepus, H30MEPHI,
TOMOJIOTHUECKHIA PSIJI, TOMOJIOTH,
YTI€BOJAOPOBI, KUCJIOPOJI- u
a30Tco/IepIKAIIne COEIMHEHMS,
OHOJIOTHMYECKU aKTUBHBIC BEIICCTBA
(yraeBopsl, JKUPBI, 0enKu),
MOHOMEp, MOJIUMEpP, CTPYKTYypHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC
COEIMHEHMS, KpUCTALTUIeCKast
peleTka, THIIBI XAMHYECKUX
peaxkuui (OKHCIIUTEIIBHO-
BOCCTaHOBHTEJIbHEIE, 9K30-U
SHJIOTEPMHUUYECKUE, peaxIu
HOHHOTO obmeHa), pacTBop,
AEKTPOJIUTHI, HEDJICKTPOJIUTHI,
AIEKTPOJIUTHYECKAS] JTUCCOIUAIINS,
OKHCIIUTCIIb, BOCCTaHOBUTEIIb,
CKOPOCTh XHUMHYECKOH pEaKIuH,
XUMHYECKOE PaBHOBECHE), TEOPUU
U 3aKOHBI (TEOpHS XUMHUYECKOTO
CTPOCHHSI OPraHWYECKUX BEIICCTB
AM. bytneposa, Teopus
ANEKTPOIIUTUICCKON JTHCCOIUAIINH,
MEPUOINYECKUI 3aKOH J.N.

! Vka3pIBaroTCs TMYHOCTHBIE M METATIPEAMETHBIE pe3y bTathl u3 ®IOC COO (B nocneaneii penaximu ot 12.08.2022) B
OTIIIarojIbHON (opme, hopMupyeMble 0011e00pa30BaTENHLHON UCIUTUINHON
2 TucumniuuHapHble (PeMETHBIE) PE3yJIbTaThl YKa3bIBAIOTCS B COOTBETCTBUHU ¢ METOIMKOM TIPENOIaBAHMS IUCLMTLIAHbL




3a/laud  pe3ysbTaThl, KPUTHYECKU OLICHMBATb HX
JIOCTOBEPHOCTh, IIPOTHO3UPOBaTh H3MECHEHHE B
HOBBIX YCJIOBUSIX;

- YMETb IIEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEIIbHOCTH;

- yYMETb MHTETPUPOBaTh 3HAHWS W3 Pa3HBIX
MPEIMETHBIX 00JIaCTel;

- BBJIBMIaTb  HOBBIE  HJEH,
OpPUT'MHAJIbHBIE [TOJIXO0/IbI U PEILICHUS;
- CHOCOOHOCTh  MX  MWCHOJBb30BAHUSA B
II0O3HABATEJIBHON Y COLIMAJILHOM ITPaKTUKE

npeajiaraTb

Menneneena,
MAacchl),

3aKOH COXPaHEHHs

3aKOHOMEPHOCTH,
CUMBOJIMYECKHH A3BIK XHUMHU,
(GakTOIOrMUeCKUe  CBEACHHUA O
CBOMCTBAax, COCTaBe, IOJYy4YCHUU U
0e30macHOM UCIIOJIb30BaHUU
Ba)KHEHIITNX HCOPraHUMYCCKUX U
OpPraHMYECKHX BELIECTB B OBITY U

Hp&KTPI‘-IGCKOfI JCATCIIBHOCTHU
YCJIO0BCKaA,

- YMCTb BBIBJIATH XapaKTCPHBIC
IIPpHU3HAKH n B3aMMOCBA3b

WU3YYEHHBIX IIOHATUM, NPHUMEHITh
COOTBETCTBYIOIIME IIOHATHS IIPU
OIIMCAaHWU CTPOEHUS M CBOMCTB
HEOPraHMYECKUX W OPraHUYECKHUX
BEIIECTB M HX [PEBpalICHUI;
BBISBIIATH B3aMMOCBS3b
XUMUYECKUX 3HAHUM C MOHATHAMHU
u IPEACTABICHUSAMHA  JIPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMEThb UCII0JIb30BaTh
HaMMCHOBAaHUA XUMHUYCCKHX
COEIMHEHUN MEXIyHapOIHOT O
CO103a TEOPETUYECKOMN u
MIPUKJIATHON XUMUHU "
TPUBHUAJIIBHBIC Ha3BaHUA
BO)XHEHIINX  BeIIeCTB  (3TWJIEH,
aneTWwIeH,  TIHNepuH,  (eHom,

dbopmanpaerua, ykcycHas KMCJIoTa,
IJIMLVH, YTapHbIN I'a3, YTIEKACIIbII
ras, aMMuaK, TraiieHas MW3BeCTb,
HeraleHasi U3BeCTh, INThEBas Co/ia
U JIPYTHX), COCTAaBIATH (POPMYIIBI

HEOpPraHUYeCKUX WU OPraHuYecKux
BELIECTB, YPABHEHUS XUMHUYECKHX
peakuui, OOBACHATH MX CMBICIH,

MOATBEPKIATh XapaKTEpHbIE
XUMHUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOLIUMU

OKCIIEPUMEHTaMH W 3aIlUCSAMU
YPaBHEHUN XUMUYECKUX PEAKLIUN;

- yMETb yCTaHaBIINBATh
[IPUHA/JIEKHOCTh U3y4YEHHBIX
HEOPraHWYECKUX W OPraHUYECKHX
BEILECTB K ONPEJEICHHBIM KIIacCaM

u rpynmnam COEJIMHEHUH,
XapaKTepu3oBaTh HMX COCTaB U
BOKHEHIIIME CBOWCTBA; OMPEHAEIAThH
BUIbI XUMHUYCCKUX CBH3eﬁ
(koBaJIeHTHaA, HWOHHas,
MeTauInyeckasi, BOJIOPOHAS),




TUIBI KPUCTAJUTMUECKUX PEIIETOK
BEIIIECTB; KJIaccu(puIupoBaTh
XUMUYECKUE PEaKIINH;

- copMHUpOBaTH PEICTABICHUS: O

XUMHYICCKOM COCTaBJISIOMICH
€CTECTBCHHOHAYYHOU KapTHUHBI
ana, pOJ'II/I XUMHUHX B IIO3HAHHHU
SIBJICHHH MIPUPOJIBI, B
(GOpPMUPOBAHMM  MBIIUICHUS U
KYJIBTYpBI JINYHOCTH, ee
(YHKIMOHATBHOH  TPaMOTHOCTH,
HEOOXO MO IS peIIeHus
HpaKTI/I‘-IeCKI/IX 3a1a4 u
9KOJIOTHYECKU 000CHOBAHHOT'O

OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOI cpefie;

- yMeTb MPOBOJAUTH PAacCUeThl IO
XUMUYECKUM hopmynam u
YPaBHEHUSAM XUMHUYECKHUX pEaKIUl
C HCIONb30BaHHEM (PU3MUECKHUX

BEJIMYMH, XapaKTePU3YIOMIUX
BEIIECTBA C  KOJHMYECTBEHHOMU
CTOPOHBI: MAacCCBlI, o0Bema
(HOpManbHBIE  YCIIOBHSI)  Ta30B,
KOJINYECTBA BEILIECTBA;
UCIIOJIb30BATh CHCTEMHBIC
XUMHWYCCKHUE 3HAHUS IS TIPUHSATHUS
peIIeHUI B KOHKPETHBIX

JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX
C BCIICCTBAMU U UX IIPUMCHCHHUEM

OK 02.
Hcnons3zoBars
COBpPEMEHHbIE
cpezacTBa
TIOUCKa,
aHam3a u
MHTEpHpeTalun
UHPOpPMALIUU U
nHGOPMAITMOHH
BI€ TEXHOJIOTHH
TUTS
BBITTOJTHEHUSI
3ama4
npogeccroHan
BHOM

NS TEIIEHOCTH

B o0s1acTH HEHHOCTH HAYYHOT0 O3HAHUSA:

- c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAyKU U OOIIECTBEHHON NPaKTHKU,
OCHOBAHHOTO Ha JTMajiore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE A3BIKOBOW M YMUTATEJIbCKOU
KYJbTYphl KaK CpEJICTBa B3aMMOJCHCTBUS MEXKIY
JIOJIBMH U TTIO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTH HAY4YHOW JIE€SATEJIbHOCTH,

FOTOBHOCTb  OCYIIECTBJISATH  NPOEKTHYIO U
HCCIIEI0BATEIBCKYIO JESITEIbHOCTD
MHAWBUAYAIbHO U B TPYIIIE;

OsilafjieHHe  yHHMBEpPCANbHBIMM  Y4eOHBIMH

NMO3HABATEJbHBIMH AefiCTBUSIMU:

B) padora ¢ mH(popManmei:

- BJIaACTh HaBBIKAMHW IMOJTYYCHHA I/IH(l)OpMaHI/II/I nus3
UCTOYHUKOB PpA3HBIX THUIIOB, CaMOCTOSTEIBHO
OCYIIECTBIIATH TONCK, aHAIN3, CHCTEMATH3alNI0
MHTEpIpeTalnio HHPOPMALIUHN Pa3IUYHbIX BUIOB U

- YMCTb IIJIAaHUPOBATHb U BLIIIOJIHATDH

XUMUYECKUN 3KCIIEPUMEHT
(mpeBpareHus OpPraHUYECKUX
BEIIIECTB npu HarpeBaHUH,
MOJIyYEHUE STUJIEHA U H3y4YEHHE
ero CBOMCTB, Ka4eCTBCHHBIC

peakuuu Ha ajubAeTUIbl, Kpaxmad,
YKCYCHYIO KHCJIOTYy; J€HaTyparus
OeNKOB MpHU HArpeBaHUU, I[BETHHIC

peakiuu ~ OENIKOB,  MPOBOJIUTH
peaKkuuu HMOHHOTO oOMeHa,
OIIPe/IeIAT cpeny BOJTHBIX

pacTBOpOB, KaYECTBEHHbIE PEAKINH
Ha cynbdar-, KapOOHAT- U XJIOPHUJ-
aHMOHBI, Ha KaTHOH aMMOHHS;
peaTh IKCTIEPUMEHTATLHBIE
3agaud o TemaM '"Mertamisl" #
"Hemerannel") B COOTBETCTBUU C
NpaBUIAMU TEXHUKU OE30MacHOCTH
pu OOpaIieHuu C BEIIECTBAMU U
71a00paTOPHBIM  000pYAOBaHUEM;




dbopm npescTaBIeHus;

- CcO3/1aBaTh TEKCTHl B PA3JIMYHBIX (opMarax ¢
y4eTOM Ha3HaueHMs HHGOpPMALUM U LEIeBOH
ayIUTOPHH, BBIOMpas  ONTHMAIBHYIO  (opmy
IIPEICTABICHUS U BU3yaIIU3alUH;
- OILIGHUBaThb  JJOCTOBEPHOCTb,
uH(pOpMaIMK, €€ COOTBETCTBHUE
MOpPaJIbHO-ITHUECKUM HOPMaM;

- UCIOJIb30BaTh CpelCTBAa HH(GOPMAIMOHHBIX H

JICTUTUMHOCTD
IIpaBOBbBIM U

KOMMYHHUKAITHOHHBIX ~ TEXHOJIOTUH B  PEIICHHUU
KOIrHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX )41
OpPraHW3aIllMOHHBIX  33Jad ¢  COOJIOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE30TIaCHOCTH,
THUTHUCHBI, PECypCOCOCpeKEeHUs, TPABOBBIX U
TUYECKUX  HOpM, HOpM  HMH(popMannoHHON
0e30IMacHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHUS H 3AIIUTHI
uH(pOpMaLnU, THPOPMALIMOHHOM 6€30MacCHOCTH
JMYHOCTH;

NPE/ICTABIAT
XAMHYECKOTO  OKCIEPUMEHTa B
dopme 3aIucH ypaBHEHHIA
COOTBETCTBYIOIIMX  pEakUud H
bopMyIupoBaTh BBIBOIbI Ha
OCHOBE ATHX PE3yJIbTaTOB;

- yMeTh aHaJTN3UPOBATh
XUMHUYECKYIO nH(dOpMAIIUIO,
HOJTy4aeMyto u3 Pa3HbIX
HUCTOYHUKOB (CPEICTB MAacCOBOM
uHpopmanuu, cetb VHTepHET u
ApyrHe);

- BIQJIETh OCHOBHBIMH METOJIAMH
HAYYHOTO T[IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI
(HabnroneHue, HU3MEpEeHHe,
AKCIIEPUMEHT, MOEIHPOBAHUE);

- YMeThb MpPOBOJIUTH PACUYETHl IO
XUMHYECKAM bopmynam u
YPaBHEHUSM XUMHUYECKUX PEaKInit
C HCHOJb30BaHHEM  (PU3UYECKHUX

pE3YyIbTaThI

BEJINYMH, XapaKTEPU3YIOLINX
BEIIECTBA C  KOJIMYECTBEHHOM
CTOpPOHBI: MAcCCHhlI, o0bema
(HOpManbHbIE  YCIIOBHSI)  ra3oB,
KOJINYECTBA BEIIIECTBA;
HCIIOJIb30BaTh CHCTEMHBIC

XUMHWYECKHUE 3HAHUS IS TIPUHSATHS
peleHmi B KOHKPETHBIX
JKU3HEHHBIX CUTYaILMSIX, CBI3aAHHBIX
C BEIIECTBAMHU U UX PUMEHEHUEM

OK 04.

O dexTrBHO
B3aNMOJEHCTBO
BaTh U
paboTtath B
KOJUICKTHUBE U
KOMaHJIe

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOTIPEEIICHUIO;
-OBJIaZICHHE HaBBIKAMU yueOHO-
UCCIIEA0BATEIIbCKOM, IPOCKTHOM M COLMAIBLHOU
JEeSTEIbHOCTH;

Ogaagenue YHHUBEPCAJIbHBIMH
KOMMYHUKAaTHBHBIMH JefCTBUSIMH:

0) coBMecTHasl 1eSITeJIbHOCTD!

- IOHMMaTh M HCIOJIb30BAaTh IPEUMYILIECTBA
KOMaHJAHON U MHAUBHUYaJIbHON paboThI;

- INIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH,
OpPraHN30BBIBATh U KOOPAMHHMPOBATH JEUCTBUSA IO
€e JOCTIIKCHHUIO: COCTaBIATh IUIAH JCUCTBHIA,
pacrpenesaTh pojau ¢ y4eTOM MHEHUN yYaCTHUKOB
00CYKAaTh pe3ybTaTbl COBMECTHOM pabOTBhI;

- KOOpAMHHUPOBAaTH U BBINOJHATH pPaboOTy B
YCIIOBHAX pEaIBHOrO, BUPTYaJIbHOT'O "
KOMOHMHUPOBAHHOTO B3aUMOAEHCTBHS;

- OCYILIECTBJIATb IIO3UTUBHOE  CTPATETUYECKOE

MOBCACHUEC B PA3JIMYHBIX CHUTyalUdX, IPOSABJIATH

- YMCTh IINIAHUPOBATH W BBIIIOJIHATH

XUMUYECKUAN JKCIIEPUMEHT
(mpeBpareHus OpPraHUYECKHUX
BEILIECTB npu HarpeBaHuM,
MOJIyYEHUE OTUJICHA WU U3yYEHUE
ero CBOJCTB, KauyeCTBECHHEBIC

peakuuu Ha ajbJerujbl, Kpaxmail,
YKCYCHYIO KHCJOTY; J€HaTypanus
OeNKOB MpPH HarpeBaHWM, I[BETHHIC

peakiuu  O€JKOB;  IPOBOJUTH
peakuuu MOHHOTO oOMeHa,
OIIpe/IeNIATh cpeny BOJTHBIX

pPacTBOPOB, KAYECTBEHHBIE PEAKIIUU
Ha cyibdaT-, KapOoOHAT- U XJIOPHI-
aHMOHBI, HAa KaTHOH aMMOHHUS;
permaTh AKCTICPUMEHTATBHEIC
3agaud mo TeMaMm "Metamel" Hu
"HemeTtamel") B COOTBETCTBHH C
NpaBUIAMU TEXHHUKH 0€30MacHOCTH
npu OOpalieHHH C BEIIECTBAMU U




TBOPYECTBO M BOOOpaKEHUE, OBITH MHUIIMATUBHBIM
OsgilajieHHe YHUBEPCAJbHBIMH PeryJIATUBHbBIMH
AeHCTBUAMMU:

I') NPUHSATHE Ce0sT M IPYTUX JIOIei:

- MPUHUMATh MOTHUBBI U aPTyMEHTHI JPYTHX JIOJCH
[IPU aHAJIM3€ PE3YJIbTATOB ACSITEIIbHOCTH;

- MPU3HABATh CBOE MPABO W MPABO JAPYTUX JIFOACH
Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MU C
MO3UIUH JIPYTOr0 YeI0BEKa;

o0opymoBaHuEM;
pe3yJIbTaThl

1a00paTOPHBIM
IIPEACTABIIATD
XUMHUYECKOIO  JKCIEpPUMEHTa B
dopme 3allACU YPaBHEHHI
COOTBETCTBYIOIIIMX  pEakuuii U
(bopMynMpoBaTh BBIBOJIBI Ha
OCHOBE 3THX PE3YJIbTaTOB

OK 07. B 06;1acTH 3K0/10rH4€CKOr0 BOCIUTAHUSA: - chopmupoBaTH MPEACTABICHUS: O
CopneiicTBOBaTh | - C(OPMHUPOBAHHOCTH IKOJOTUUYECKOW KYJIBTYPBI, | XUMHUYECKOU COCTAaBJISIFOILIEH
COXPaHECHHIO MOHUMAHWE BJIMSHUS COIMATbHO-3KOHOMHUYECKUX | €CTECTBEHHOHAYYHOU KapTHUHBI
OKpYy Karouein IIPOLIECCOB ~ HAa  COCTOSIHME  NPUPOJHOM W | MUpa, POJIM XHUMHH B IO3HAHHUU
cpenpbl, COLIMAILHOW  Cpellbl, OCO3HAHWE TJI00AIBHOTO | SBICHUMN MIPUPOJIBI, B
pecypcocOepex | XxapakTepa dSKOJOTHUECKHUX MpoOieM; (GOpMUPOBaHMM  MBINDICHUS U
EHHIO, - TUIAHUPOBAHHME W OCYIIECTBICHUE NEUCTBUI B | KYJIbTYPHI JUYHOCTH, ee
MIPUMEHSTh OKpYXaroIlei cpene Ha OCHOBE 3HaHUs IeNel | QyHKIMOHAIBHOW  TPaMOTHOCTH,
3HaHUS 00 YCTOWMYHUBOTO PA3BUTHS YEJIOBEUECTRA,; HEOOXOUMOM JUTS pelIeHHs
W3MEHEHUU AKTUBHOE HENpUATUE JACUCTBUM, NPHHOCAIIMX | IPAKTHUYECKUX 3a1a4 u
KJIMMara, BpEJ1 OKpYyXarolien cpee; AKOJIOTUYECKU 000CHOBAHHOTO
MIPUHLIMIIBI - yYMEHHE TMPOTHO3MPOBATh HEOIArONMpPUSATHBIE | OTHOIICHUS K CBOEMY 3J0POBBIO U
OepeKIMBOTO 9KOJIOTUYECKHUE TIOCIEACTBUS TPEANPUHUMAEMBIX | IPUPOJTHOU CPEIE;
MIPOU3BOJICTBA, | ACHCTBUM, IPEIOTBpAIATh UX; - yMmeTb coOnromaTe  MpaBuUia
3pPeKTUBHO - pacimpeHue OIbITa NEeSITeJIbHOCTH | DKOJIOTHYECKH  L1e1ecO00pa3Horo
JICVCTBOBATh B | DKOJIOTMYECKOM HAIIPABICHHOCTH; MOBEJCHUS B OBITY M TPYIOBOH
Ype3BbIYANHBIX | - OBJIA[ICHHE HABBIKAMHU yUCOHO-HCCICI0BATEIBCKOI, JIEATEIIbHOCTU B LIEJISAX COXPaHEHUs
CUTyalusIx IPOCKTHOM M COLMAIIbHOM AeSTENbHOCTH, CBOEr0O 3J0POBbS U OKPYKAIOLICH
NPUPOIHON  Cpellbl;  YYUTHIBATh
OINACHOCTh BO3JECHCTBUS Ha JKUBBIE
OpraHU3MBI OIpeAEIICHHBIX
BEIIECTB, MOHUMAS CMBICH
MOKa3aTesst peaeabHON
JIONyCTUMOW KOHUEHTPALUU
IIK 1.1 OcymecTBISTh NEAArOTMYECKYIO JEATEIbHOCTD MO PeaInu3aliy MPorpaMm JI0MKOJIbHOTO

o0Opa3oBaHus B 00JaCTH (PU3NYECKOTO PA3BUTHS PAHHETO U TOIIKOJIBLHOI'O BO3PACTA.

IIK 1.2

Co31aBaTh pa3BUBAMOIIYIO MPEIMETHO-TIPOCTPAHCTBECHHYIO CPEIy, MO3BOJISIONIYIO

00€eCIIeUnTh pa3H006pa3Hy}o ABUTATCIIbBHYIO aKTUBHOCTD I[eTeI\/JI PAHHCTO U JOIIKOJBbHOT'O BO3pacTa, B TOM
YHUCJIC z[eTeﬁ C OIrpaHUYCHHBIMH BO3MOXHOCTSAMH 310POBbS.

IIK 1.3

Ocy1ecTBIATh IE1arornyeckoe HaOMI0IeHHE 32 COCTOSIHUEM 310POBbs A€TEH paHHETO U

JIOIIKOJIBHOT'O BO3pacTa , CBOEBPEMEHHO HHGOPMUPOBATH MEAUIIMHCKOTO paOOTHUKA 00 M3BMEHEHHUSAX B UX

CaMO4YyBCTBUHU.
IIK 1.4

BO3pacTa B COOTBETCTBUH C CAHUTAPHBIMHW HOPMAaMU U IIpaBHUJIaMU.

OpraHu3oBbIBaTh MPOLIECC BOCIIUTAHUS U 00yUEeHUS AETEeH PaHHEr0 U JIOMIKOIBHOIO




2. CTPYKTYPA Y COAEPXKAHUE OBIIEOBPA30OBATEJBHON
JANCIHUIIVIMHBI «XUMUS»

2.1. O0beM TMCUMIUIMHBI U BUIBI Y4e0HO# padoThl

Bup yueOHoii padoThI O0BeM B yacax
O0beM 00pa3oBaTe/IbHOM NPOrPaMMbI AHCHUILINHBI 78

B T.4

OcHoBHOe coJep:xaHue 78

BT. U..

TEOPETHUECKOE 00YICHHE 46
MPAaKTUYECKHE 3aHITUS 32

IIpo¢eccnoHaIbLHO-OPHEHTHPOBAHHOE COJIePKAHUE (COAEPKAHUE

NMPHUKJIATHOT0 MOIYJIA) 8
BT. 4.:

TEOPETUYECKOE 00yUeHHE 4
NPaKTHYECKHUE 3aHATUSL 4
KouTtpoJibHbIe padoThI 6

IIpomexyTouHas aTTecTanus (3a4eT) 2




2.2. TemaTu4eckuii IJIAH U COIePKAHNE TUCITUTITHHBI

HanmenoBanue Conep:kanue y4eOHOro MmatepuaJjia (0CHOBHOE U PO ecCHOHAIbHO-OPUEHTHPOBAHHOE), 06 dopmupyemMbie
. beM 4acoB
pa3/esioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, TPUKJIATHONH MOIYJIb KOMIIEeTeHIIUHN
1 2 3 4
OcHoBHoOe coiep:kaHue
Pa3gen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. OcHOBHoOE coaep:KaHue 2 OK 01
CtpoeHnue aToMOB
XHMHYECKHX Teopernyeckoe o0yuenne 2
AJIEMEHTOB U y .
npHpona CoBpeMeHHass Mozenb CTpoeHHs aToma. CHMBOJIIMYECKHH SA3BIK XUMHUHA. XUMHUYECKHHA JIJIEMEHT.
XHMHYECKOi OnexTpoHHas KoHurypamus aroma. Knaccupukanus XUMUYECKUX 3JIEMEHTOB (s-, p-, d-?JICMeHTI:I).
CBI3H Banentuble  3nekTpoHbBl.  BaneHTHOCTH. OJIEKTpOHHAss ~ OpUpoAa  XUMHUYECKOM  CBS3H. 2
ONEeKTpOOTPULIATENBHOCTb. BHJBI XUMHYECKON CBsI3W (KOBaJ€HTHAs, MOHHAs, MeETaJuInYecKas,
BOJIOPOIHAS) M CTIOCOOBI ee 00pa30BaHMs
Tema 1.2. OcHOBHoOE coaepkaHue 4 OK 01
[lepuonuueckuit OK 02
3aKOH ¥ TaOmmma | 1eopeTHyuecKoe odyyenue 2
JI.1. Menneneera o
[Iepuonnueckas cucreMa xumuueckux 3iueMeHToB J[.M. Menaeneea. duznueckuii CMbICI 2
[Tepuoamuaeckoro 3akona JI.M1. Menaeneea. 3akOHOMEPHOCTHA U3MEHEHHUS CBOMCTB XUMHUUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUHU C TOJIOKECHUEM
XUMHUYECKoro aneMenTa B [lepuoanueckoil cucreme. MupoBo33peHUECKOE M HayYHOE 3HAUECHHE
[lepnoauueckoro 3axona JI.11. Menneneesa. [Ipornossl [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DJIEMEHTOB.
I[pakTHYeckne 3aHATHS 2
Pelenue npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUN HA XapaKTEPHU3aALUI0 XUMUYECKHUX 9

aeMeHTOB «MeTamnueckue / HeMeTaUIMIECKHeE CBOI\/’ICTBa, QJICKTPOOTPULIATECIBHOCTD XUMHUYCCKUX
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AJIEMEHTOB B COOTBETCTBUU C X AJIEKTPOHHBIM CTPOSHUEM U TIOJIOKEHUEM B IIEPUOTUUECKON CHCTEME
xumudeckux dyemenToB .M. MenngeneeBay

Pa3nen 2. Xumnueckue peakuuu 10
Tema 2.1. Tunier | OcHOBHOe coep:kaHue 4 OK 01
XUMHYECKHX
peakimii Teoperuueckoe o0yyeHue 2

Knaccudukanus v THITBI XUMHYECKHUX PEaKIUid C y9acTheM Heopranndeckux BemectB. CocTaBieHHe

YpaBHEHUH peaKIUii COSTUHEHUS, PA3I0OKEHHUs, 3aMEIIICHHsI, OOMEHa, B T.4. PEaKIUid TOPEHUS,

OKHCJICHUSI-BOCCTAHOBJICHHSI.

VYpaBHeHUs OKHCIeHUsI-BoccTaHOBIEeHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2

CocraBiieHHE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO

6ananca. OKHCINUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIIECCAX U

KU3ZHEIESITEIbHOCTA OPTraHU3MOB

IIpakTnyeckue 3aHATHS 2

KonunuectBeHHbie oTHOMIEHUS! B XUMUU. OCHOBHBIE KOJMUYECTBEHHBIC 3aKOHBI B XUMHUU U PacyeThl IO

YpaBHEHUSM XMMHUYECKUX peakiuuid. Moyib Kak eIuHHUIla KOJIMYeCTBa BellecTBa. MolsipHas macca.

3aKOHBI COXPAaHEHHUS MAacChl M SHEPTrHH. 3aKoH ABoraapo. MoJsipHblid 00beM ra3oB. OTHOCHUTEIbHAS 2

IJIOTHOCTH ra3oB. PacdeTsl Mo ypaBHEHUSIM XMMHUUYECKUX PEAKIUN C UCIOJIb30BAHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUS) T'a30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE cojiep:KaHue 6 OK 01
DNEKTPOIUTHYECKA OK 04
s ucconmanys i | 1 €opeTHdeckoe odyueHue 2
MOHHBII 00MEH .

Teopus 2JIEKTPOIMTUYECKONU AUCCOUALMK. VOHBI. DJIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiimu MOHHOTO

obmena. CocTaBjieHHE peaKIMii MOHHOTO OOMEHa MyTeM COCTABIEHUS MX IOJIHBIX U COKPAIICHHBIX 2

MOHHBIX YpaBHEeHUN. KHNCIIOTHO-OCHOBHBIE peaKIuy. 3aJjaHus Ha COCTaBJICHHE NOHHBIX PEaKIUi

IIpakTHYeckne 3aHATHSA 2

[IpakTuyeckass pabora “TUNBI XUMHUECKUX PEaKIHii”. 5

HccnenoBanue TUIOB (IO COCTaBY U KOJMYECTBY UCXOIHBIX U 00pa3yIOINXCsl BEIIECTB) U MPU3HAKOB
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XUMUYECKUX peakiuid. MccnenoBanue peakiuii HOHHOTO 0OMeHa, onpe/ieieHIe CPeIbl BOIHBIX
pacTBOpOB. 3a/1aHNs HAa COCTABIICHUE HOHHBIX pEaKlnit

KonTposbHas
CrtpoeHue BelecTBa U XUMUYECKUE PEaKIiU 2
padora 1
Pazgen 3. CrpoeHue 1 CBOMCTBAa HEOPTaHNYECKUX BeLECTB 16
Tema 3.1. OcHOBHOE coiep:KaHue 4 OK 01
Knaccudukanmus, OK 02
HOMEHKITATY DA H TeopeTnueckoe o0yyeHue 2
CTpOEHHUE .
[Tpenmer Heopranmdeckoi xumun. Kiraccupukanus HeopraHUIeCKuX BemecTs. [IpocTeie 1 CII0KHbBIE
HEOPTaHUACCKUX | peecTBa. OCHOBHDIE KIIACCHI CIIOYKHDIX BEIIECTB (OKCHIBI, THAPOKCHUIBI, KUCTIOTHI, CONN). B3anmocBs3b
BeIleCTB HEOPraHWYECKHUX BEIIECTB. ATpEraTHbBIC COCTOSIHUA BelecTBa. Kprucrammmieckue u amop(dHbIC
BelIeCTBA. THUIbI KPUCTAITUYECKUX PEIIETOK (ATOMHAsI, MOJICKYJISIpHAS, MOHHASI, METAJLTTHYECKas). 2
3aBUCUMOCTD (PU3HUYECKUX CBOKCTB BEMICCTBA OT THUIA KPUCTAIUTMUSCKON PEIICTKH. 3aBUCUMOCTD
XUMHYECKON aKTUBHOCTH BEIIECTB OT BUa XUMUYECKOW CBS3H U THUIIA KPUCTAITHUECKOMN PEIIeTKH.
[TprunHBl MHOTOOOPA3Us BEIIECTB
IIpakTHyeckue 3aHATHSA 2
Homenknatypa HeopraHmueckrx BEIIECTB: Ha3BaHUE BEILIECTBA UCXO/I U3 X XUMUYECKOH (popmyIibl
WM COCTABJICHUE XUMHUYECKON OPMYITBI UCXOS U3 Ha3BaHUS BEIIECTBA IO MEXKTyHAPOTHOM
(MIOIMTAK) miu TpuBHaNbHOM HOMEHKIIATYPE.
Pemenne mnpakTUYecKuX 3aJaHWN IO KIAaCCU(PUKAINK, HOMEHKIAType W XUMHYECKHM (popmyaam
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJIaccOB (yrapHblil Ta3, YIJIEKHCIBIM ra3, aMMHaK, ramieHas 2
W3BECTh, HETAIICHAS U3BECTh, TUTHEBASI COJA M IPYTHX): HA3bIBATh H COCTABIISTH POPMYJITBI XHMHUECKHUX
BEIIECTB, ONPEIEIATh MPUHAIIC)KHOCTD K KJIaccy.
Ucrounnku xumudeckoi nHGpopMauu (CpeacTB MaccoBor nHpopmaiuu, cetb HTepHET U npyrue).
[Touck nHpOpMAIUK 110 HA3BAHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popmyam
Tema 3.2. ®uzuko- | OcHOBHOE coaepKaHue 8 OK 01
XUMUAYECKHE OK 02
TeopeTnueckoe o0yueHue 6
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CBOUCTBA Metamnel. O0mue Gu3nYecKkue ¥ XUMUYECKHe CBOWCTBAa MeTaioB. CIOCOOBI MOJydYeHUs. 3HAUCHUEC
HEOPraHWYECKUX  |METAJUVIOB M HEMETAJUIOB B IPHUPOJAE U KUZHENEATEIBHOCTU 4YeJIOBeKa W OpraHu3sMoB. Kopposus
BEIIIECTB METAJUIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJIJIOB OT KOPPO3UHU
Hemeranmnel. OOmme ¢usmyeckne M XUMHUYECKHE CBOMCTBA HEMETAJUIOB. TWUIMYHBIE CBONCTBA
HemetaioB [V— VII rpynn. Kiaccuduxaryst 1 HoMeHKIaTypa cCoeIuHEHNI HeMeTamioB. KpyroBopoTsr
OMOTEHHBIX PJIEMEHTOB B TIPUPOJIE
XUMUYeCcKHe CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKHX BEIIECTB (OKCHUIOB, TUIPOKCHIOB, KUCIIOT,
coJiet 1 Jip.). 3aKOHOMEPHOCTU B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSTUHEHUH,
BBICIIMX OKCHJIOB U THIPOKCHJIOB
IIpakTHYecKue 3aHATHSA
CocrapieHrue ypaBHEHHH XUMUYECKHUX PEAKIMM C YYaCTHEM MPOCTBIX M CIIOXKHBIX HEOPraHUYECKUX
BELIECTB: METAJUIOB UM HEMETAJUIOB; OKCHIOB METajlIOB, HEMETaNIOB M aMQpOTEPHBIX 3JIEMEHTOB;
HEOPraHUYeCKUX KHCIOT, OCHOBaHUH # aM(OTEpPHBIX THIPOKCHUIOB; HEOPTAaHUUYECKUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOMCTBA, COCTAB, MOJYyYECHHUE U
0e30macHOe WCMOJNIb30BaHUE BAXKHEWIINX HEOPraHWYECKWX BEHIECTB B OBITY M MPaKTUYECKON
JIeATEIIbHOCTH YeJI0BEKa
Tema 3.3. OCHOBHOE coiep:KaHue OK 01
Nnentudukanms OK 02
HeOpraHHYECKHX IpakTyeckue 3aHATHS OK 04
B TB
cIrec [IpakTuueckas padota «aenTudukanus HEOPraHUIECKUX BEIIECTBY.
Pemienne sKkcnepUMEHTANBHBIX 3a3/ad O XUMUYECKMM CBOMCTBAM METAVIOB M HEMETAJUIOB, IO
PacIo3HaBaHUIO U MOYYEHUIO COSAUHEHUI METANIOB U HEMETAJIIOB.
Nnentudukanuss HEOPraHWMYECKUX BEIIECTB C HCIOJIB30BAHUEM HUX (PU3UKO-XUMHUYECKUX CBOMCTB,
XapaKTepHBbIX KauyeCTBEHHBIX peakuuil. KauecTBeHHbIe peakuuu Ha cyibdaT-, KapOoHAT- U XJIOPUI-
AHUOHBI, HA KATUOH aMMOHUS
KonTposbHas N
CBolicTBa HEOPTAHUYECKUX BEILLECTB
padora 2
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Pa3nen 4. CTpoeHue 1 CBOIICTBA OPraHUYeCKNX BelleCTB 24
Tema 4.1. OcHOBHOE coJep:KaHue 4 OK 01
Knaccudukanmus,
cTpoene i TeopeTuueckoe o0yueHue 2
HOMCHIJIATypa [TostBIIEHNE W Pa3BUTHE OPraHMYIECKON XMMUM Kak Hayku. [IpeaMeT opranudeckoit XuMun. Mecto u
OpraHruH9CCKHX 3HAUYEHHE OPTaHMYECKON XMMHUH B CHCTEME €CTECTBEHHBIX HAYK.
BCIICCTB XUMUYECKOE CTPOCHHUE KakK IOPAJOK COCIAMHEHHS ATOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH.

OCHOBHBIE MOJIO)KEHUSI TEOPUH XMMHUYECKOTO CTPOCHMsI OopraHnyeckux coeauHeHuii A.M. Bytieposa.

VYraepoaHslii CKelNeT OpPraHMYecKOM MOJEKYJIbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XHMHYECKOTO

cTpoeHus MoJieKyJ. 3omepust 1 u30Mepsbl. 2

[lonsiTie o ¢yHkmonansHOUW rpynme. Pamukan. [lpuHmunsl  KimaccUpUKAMA — OpraHUYECKHUX

coeMHeHUN. MexayHapoaHass HOMEHKJIAaTypa M NPUHLMIBI  HOMEHKJIATypbl  OpraHU4eCKHX

coequHenuil. Ilonarne 00 a30TcoAEp)KAIUX COCTUHEHUSX, OMOJOTUYECKH AaKTHUBHBIX BEIECTBAX

(yrneBomax, »upax, Oenkax W JAp.), BBICOKOMOJEKYISPHBIX COEIWHEHUSX (MOHOMEp, MOINMED,

CTPYKTYPHOE 3BEHO)

IIpakT4yeckune 3aHATHS 2

Homenxknatypa opraHn4eckux COEIMHEHUH OTAENIbHBIX KJIacCOB (HACBHIIICHHBbIC, HEHACHIIICHHBIE WU

apOMAaTHYECKHUE YTIIEBOJOPOIBI, CIIUPTHI, (DEHOJBI, aTbJACTU/IbI, KETOHBI, KapOOHOBBIE KUCJIOTHI U JP.)

CocTaBiieHHE TOJHBIX M COKPAIIEHHBIX CTPYKTYpPHBIX (OPMYJI OpraHMYEeCKHX BELIECTB OTAEIbHBIX 2

KJIACCOB, HCIIONIb3YS MX HA3BaHMS [0 CUCTEMATHUYECKOW M TPUBUAIBHONM HOMEHKIAType (ITHJICH,

arnleTWICH, TJIMIEpHH, (eHoN, (opManbaerui, YKCYCHas KHCIIOTa, TIWIUH). PacueTsl mpocreimeit

(bopMyJIbI OpraHHYECKOM MOJICKYJIbI, UCXO/ISI U3 DJIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHOBHoOE coJep:KaHue 12 OK 01
CaoiicTBa OK 02
e — Teopernueckoe odyueHne 6 OK 04
COCIMHEHHI

®U3UKO-XUMHUYECKAE CBONCTBA OPraHWYECKUX COCAMHEHUH OTHENBHBIX KIaccoB (0COOEHHOCTH
KJaccu(UKaluu ¥ HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTMUYECKUH psia v o01mas popmyiia; H30MEpHs;
($U3UYEeCKre CBOMCTBA; XUMHUECKHE CBOMCTBA; CITIOCOOBI IMTOTYUCHHUS ):
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— TpeleNbHbIe YTIeBOAOPOAbl (AKaHbl U ITUKIOAIKAaHBI). ['OpeHHe MeTaHa KaK OJIMH M3 OCHOBHBIX
HMCTOYHHMKOB TEIUIa B MPOMBIIIJICHHOCTH U ObITY. CBONCTBA MPHUPOAHBIX YTIIEBOJOPOIOB, HAXOXKICHUE B
MPUPOJIE U MPUMEHEHHUE AITKAHOB;

— HempeJenabHble (aJIKeHBI, alKWHBI W aJIKaJUCHBI) W apOMaTHYECKHUE YIJIEBOJOPOILI. [ opeHwme
alleTUJICHA KaK UICTOYHUK BBICOKOTEMIIEPATYpPHOTO IIJIaAMEHH ISl CBAPKU U PE3KH METAJIIIOB

— KHUCJIOPOJCOEp KaIINe COeUHEHHSI (CIIUPTHI U (PeHOJIbI, KAPOOHOBBIE KUCIOTHI U 3PHUPHI, aJIbIETHIbI
U KETOHBI, XUpbI, yriaeBojisl). IlpakTuueckoe mNpUMEHEHHE STHIEHIJIMKOJ, TIIHLEpUHa, (eHoa.
[Ipumenenue Qopmanbaeruaa, ameTagbleruaa, YKCYCHOM KHUCIOTBl. Mbula Kak COJM  BBICIIUX
KapOOHOBBIX KHCIIOT. MoroIue CBOMCTBA MblIa

— a30TCOoJepKaIlhe COCAMHEHUS (aMHHBI ¥ aMHHOKHCIIOTHI, Oelku). BBICOKOMONEKYIspHBIE
COoelMHEHUs (CUHTETHYEeCKHEe M OMOJIOrMYecKU-aKTUBHBIE). MoHOMEp, MOIUMeEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanus 3TUI€HA Kak OCHOBHOE HAIIPaBJICHUE €TI0 UCIIOJIb30BAHUS.

['eHeTnyeckas CBS3b MEXIy KJIacCCaMU OPTaHUYECKUX COCIMHEHUN

IIpakTHYeckue 3aHATHA

CBolicTBa OpraHUYECKUX COEAMHEHMHM OTAEIBHBIX KJIAcCOB (TpUBHANbHAS M MEXKIyHapOAHAs
HOMEHKJIaTypa, XUMHUECKUE CBOMCTBA, CIIOCOOBI MOMYyUYCHHS): peAebHble (aJKaHbl U LUKIOAIKAHBbI),
HenpeebHbIe (AJIKEHbl, aIKUHbI U aJIKaJueHbl) 1 apOMATUYECKUE YTJIEBOAOPO/Ibl, CHUPTHI U (EHOJIBI,
KapOOHOBbIE  KHCIOTBI M 3(QUpbI, ambAETHIbl M  KETOHbl, AaMHMHbl M  AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs. 3aJaHus Ha COCTABJICHHUE YpPAaBHEHUN XMMMYECKHUX pEAKIHH C
Y4aCTHEM OPraHUYECKUX BELICCTB HA OCHOBAHUM UX COCTaBa U CTPOCHHUS

CocraBneHue cxeM peakuud (B TOM 4YHCIE€ 1O MPEAJIOKEHHBIM LENOYKaM IpEeBpalleHul),
XapaKTepU3YIOLUMX XUMUYECKUE CBOWCTBA OPraHMYECKUX COEAMHEHUH OTIENbHBIX KIACCOB, CIIOCOOBI
UX TOJNYyYEHHs M HA3BAHMEC OPraHUYECKUX COCIMHEHMM [0 TPUBHUAIBHOM WIM MEXIYHapOIHOU
CHUCTEMAaTHYECKON HOMEHKIIATYPE.
Pemienne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTAEIBHBIX KIaCCOB

[IpakTruyeckass pabota “IIpeBpalieHust OpraHMYeCKHX BEIIECTB IPU HarpeBaHUU'".
[TonyueHune sTuieHa U U3y4YEHHE €r0 CBOMCTB. MOenMpOBaHue MOJIEKYJI U XUMHYECKHUX ITPEBPAILCHUI
Ha IIpUMEpPE dTaHa, TUICHA, alleTUIIEHA U JIp.

16




Tema 4.3. OcHOBHOE coaepKaHue OK 01
Nnentudukanms OK 02
OpPraHUYECKUX TeopeTI/I‘leCKoe Oﬁyqelme OK 04
BEILIECTB, UX
3HAYCHHE 1 buooprannueckue coeaunenus. [Ipumenenune u Ouonormyeckas pojib YrieBoAoB. OKucCIeHUE
NpUMeHEHNE B YIJIEBOJIOB — HWCTOYHHK DJHEPTrUM JKMBBIX OpraHu3MoB. OO0iacT MPUMEHEHHS aMHUHOKHCIIOT.
GLITOBON 1 [IpeBpamenuss OenkoB mnHIIM B opranu3me. buonoruueckue ¢GyHkiuu OenkoB. buonorumdeckue
NPOM3BOCTBEHHOI ¢byHKIMHU XUpoB. Poib opranndeckoil XuMUH B peIeHUH Po0IeM MUIIEBOH 0€30macHOCTH
AICTCIRHOCTH Ponp opranuueckoil XMMUU B pEIIEHUH MPOOJIEM 3SHEPreTUYECKOr O€30MacHOCTH, B Pa3BUTHUU
Henoseka MEJIULIMHBI, CO3/IaHUH HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHUKOB 3HEPrUU (aJbTEPHATUBHBIE NCTOUHUKHU
sHepruu). OnacHoOCTh BO3JIEHCTBUS HA JKHMBbIE OPTaHU3Mbl OPraHUYECKUX BEIIECTB OTJAEIbHBIX KJIACCOB
(YryieBomopoibl, CHUPTHI, (DEHOJNBI, XJIOPOPTaHUYECKUE MPOW3BOAHBIC, aJbACTUABI U Jp.), CMBICI
MOKa3aTeNs IPeleIbHO TOyCTUMON KOHIIEHTPALUH
[MpakTHyeckne 3aHATHA
[Ipaktuueckas padora: “HneHtudukanysi OpraHu4ecKuX COeIMHEHUIN OTACIBHBIX KIacCOB”
Wnentuduxanus opraHuYecKuX COeIMHEHUN OTAENIbHBIX KJIacCOB (Ha MpUMepe albAeTrua0B, Kpaxmara,
YKCYCHOM KHCIIOTBI, O€IKOB W T.II.) C HCIOJIb30BaHWEM UX (PHU3UKO-XUMHUYECKHUX CBOHCTB U
XapaKTepHBIX KauyeCTBEHHBbIX peakiuil. Jlenatypamus Oenka npu HarpeBaHuu. L[BeTHble peakuuu
0esikoB. BO3HUMKHOBEHME AHAJIMTUYECKOTO CHUTHAJIA C TOYKM 3pPEHUsS] XMMHUYECKHUX IIPOLIECCOB IpU
MPOTEKaHWU Ka4eCTBEHHOM peaklnu, MO3BOISIONICH HACHTUPUIIMPOBATH MIPEAI0KEHHbIE OPraHUYEeCKUe
BELIECTBA
KonrtpoJsbHas Cr o
patora 3 PYKTypa U CBOICTBa OpraHUYECKUX BEIIECTB
Paznea 5. KuneTnueckue u TepMoAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XHMUYECKHX peakuuid
CkopocTb OcHOBHOE coaepKaHue OK 01
XUMHUYECKUX OK 02

TeopeTnueckoe o0yyeHue
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peaKLuii.
XUMUUECKOE
paBHOBECHE

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (aKTOPOB: MPHUPOIBI PEATHPYIOIIUX BELIECTB,
KOHIICHTPAllU pPEarupyroollux BEUNIECTB, TEMIIEpaTypbl M IUIONIAJA PEAaKIHOHHOW ITOBEPXHOCTH.
TemnoBble 3()(HeKTh XUMUYECKUX peakuif. IK30- ¥ SHAOTCPMUUECKUE, PEAKIIHH.

OOpatuMoCTh peakiuil. XUMHUYECKOE PaBHOBECHE M €ro CMELICHHE I0Jl JCHCTBHEM pa3IUYHBIX
(akTOpOB (KOHIIEHTPALIUS PEareHTOB WM MPOIYKTOB PEaKIMH, JaBJICHUE, TEMIIEpaTypa) A CO3IaHus
ONTHMAJIbHBIX YCIOBUN IPOTEKAaHUA XUMHUeCKUX npoueccos. [Tpunuun Jle Illarense

IIpakTHYeckue 3aHATHA

Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUN Ha aHauu3 (PakTOpOB, BIMSIONIMX HA H3MEHEHUE
CKOPOCTH XUMHMYECKOW peakiyH, B T.U. C MO3ULMHA 3KOJOTMUYECKHU L[e1ecO00pa3HOro MoBeIeHUs B ObITY
Y TPYZAOBOM JIEATEIIBHOCTH B LIEISAX COXPAHEHHSI CBOETO 310POBbs U OKPYKAKOLIEH IPUPOJTHON CPEBIL.
Pewienne INpakTUKO-OPUEHTUPOBAHHBIX 3aJaHMi Ha IpuMeHeHue mpuHuuna Jle-Illarense mis
HaXO0X/ICHUs HalpaBJI€HUS CMEILIEHUS PaBHOBECHS XUMHYECKOW peakuMu U aHauu3 (aKTopoB,
BIIUAIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECUS

OK 01
OK 02

Pasnaea 6.

PactBopsI

TeMma 6.1.
Iloustue o
pacTBopax

OcHoBHOE coaepskaHue

Teoperuueckoe o0y4yeHue

PactBopeHne kak (U3HKO-XUMHUYECKHiA mporiecc. PacTBopel. CriocoOBI MPUTOTOBIICHUS PACTBOPOB.
PactBopuMocTs. MaccoBast go0ns  pacTBOpeHHOro BemectBa. (CMbICT TOKazaress MpPeleabHO
JOIYCTUMOW KOHIIEHTPALIMU U €T0 UCII0JIb30BAaHUE B OLIEHKE SKOJIOrMYECKON O€30MacHOCTH.

OK 01
OK 02
OK 07

IIpakTyeckue 3aHATHS

Pemenne MMPAKTUKO-OPHUCHTUPOBAHHBIX PACUCTHBIX 3aJaHui Ha pacTBOPLI, UCIIOJIL3YyCMBIC B OBITOBOM M
HpOHSBOHCTBeHHOﬁ JACATCIIBHOCTH YCJIOBCKA

Tema 6.2.
Uccaenosanue
CBOMCTB pacTBOPOB

OcHoBHOe conepxanue

TeopeTnyeckoe o0yueHue

HpaBI/IJ'Ia OKOJIOTHYCCKHU uenecoo6pa3Hor0 IIOBCICHUA B 6LITy u pr,[[OBOfI ACATCIBbHOCTH B ICIIAX

OK 01
OK 02
OK 04

18




COXpaHCHUA CBOCTO 310POBbLA U OKPY)KaIOH_Ieﬁ HpHpO,[[HOI;'I Cp€AabI; OIIACHOCTH BOSﬂCﬁCTBHH Ha >XHUBBIC
OpTraHu3MbI OIIPEACTICHHBIX BEIICCTB.

IpakTHyeckne 3aHATHSA 2

[IpakTuueckas pabota «lIpuroroBnenue pacTBOPOB».

[IpuroToBneHue pacTBOPOB 3aJaHHOMN (MaccoBoOi, %) KOHIEHTPALUH (C MIPAKTUKO-OPUEHTUPOBAHHBIMU 2

BOIIPOCAMHM) U OTIPEICTICHNE CPEIbl BOAHBIX PaCTBOPOB.

Pewienue 3a1ay Ha NPUTrOTOBIIEHUE PACTBOPOB
IIpodeccnoHabHO-OPHEHTHPOBAHHOE CO/lePKaHue (CoAepKaHMe MPUKJIIATHOTO MOLYJIs1) 8
Pa3nmea 7. XuMmus B ObITY U IPOU3BOJACTBEHHOM /1eATEJIbHOCTH YeJI0BEKa 8 OK 01

OK 02

Xumus B OBITY X | OCHOBHOE COJepKAHME 8 OK 04
MIPOU3BOJACTBEHHOM OK 07
JIeSITEIIbHOCTH TeopeTruueckoe o0yueHue 4 K 1.1-TIK
YeJI0BeKa IK 1.1-IT

Hogelimue qocTmkeHnss XMMUYECKOW HAYKA U XUMUYECKON TEXHOJIOTHU. Posib XuMun B 00ecriedeHuN 14

9KOJIOTHUECKOH, SHEPreTUIECKON U MHIIEBON 0€30MaCHOCTH, PA3BUTUH MEIUIHHEI. 4

[IpaBuna moucka W aHaIWM3a XUMHYECKOW WH(OOPMAIMKM W3 PA3IMYHBIX HCTOYHUKOB (HaydHas W

ydeOHO-Hay4YHas JIUTepaTypa, CPeICTBA MaccoBOi nHpopMaIuu, cetb IHTepHeT)

IIpakTUYeckne 3aHATHS 4

[Touck m aHanmW3 KEWCOB O MPUMEHEHHH XWMHUYECKHX BEIIECTB W TEXHOJOTHHA C y4eTOM Oyaymiein

npo(ecCHOHANBHON  NEATEeTbHOCTH MO0  TEeMaM: BaXKHEWIHE  CTPOUTENbHBIE  MaTepHAIbI,

KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEepaMHuKa, MaTepuaibl ISl SJIEKTPOHUKH, 4

HaHOMAaTepHalbl, TEKCTWJIbHBIE BOJIOKHA, HWCTOYHMKH DHEPrUH, OPraHUYECKHEe W MUHEpAJIbHbIE

yA00pEeHuUs, JIEKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMHS.

3amuTa: [IpeacraBienue pe3yabTaToB PEIICHHs KEHCOB B (hopMe MUHH-TOKIIA A C IPE3CHTAICH

IIpomexyTouHas aTTecTalus 1O JMCHHUILIHHE (324€T) 2

Bcero 78
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3. YCJOBMUS PEAJIM3AILIMHA ITPOT' PAMMBI OBIIIEOBPA3OBATEJBHOM
JAUCIHUATITINHBI

3.1. TpeboBaHUsI K MUHUMAJBLHOMY MATEPHATbHO-TEXHUYECKOMY
obdecneyeHUI0
Jlist peanuzanuyd MPOTpaMMBbl  TUCIUTIIMHBL JTOJDKHBI  OBITh TPETyCMOTPEHBI
CJIEIYIONIME CIHelUaIbHbIe MOMENICHUs: Y4eOHbI KaOWHET XUMHUH W/WIH Y4eOHOU
XUMHYECKOM J1abopaTopuu.

O6opynoBaHue Y4eOHOro KaOumHeTa (HAIJIsIIHbIe TOCOOMSsI): HaOOPHI
IAPOCTEP)KHEBBIX ~ MOJIEJIEH  MOJIGKYJ, MOJEINU  KPUCTALIUYECKUX  PEHIeTOK,
KOJUICKITUU TIPOCTHIX U CIIOKHBIX BEIIECTB /WM KOJJIEKIIMU TOJIMMEPOB; KOJIICKIIUS
TOPHBIX MOPOJ U MHUHEpasioB, Tabnuia MenzeneeBa, yueOHble QUIbMBI, HU(PPOBBIE
o0Opa3oBaTeybHbIE PECYPCHI.

TexHuveckue cpeacTtBa  O00y4eHHsi: KOMIIBIOTEp C  YCTpOMCTBaMu
BOCIIPOM3BEJEHUS  3ByKa, [MPUHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEIUIHAS JOCKA, YKa3Ka-IPE3CHTEP IS IPE3CHTALIHIA.

3.2. HudopmanmonHoe odecnievyeHue peaju3aluu NPporpaMmmbl

Ilepeyenr  pexkoMeHayeMbIX  y4eOHbIX  u3aaHuid, HHTepHeT-pecypcos,
JAONOJTHUTEJIbHOH JTUTEPaTypPbl

3.2.1 OcHoBHBIE NEYATHBIE U3TAHUSA .

1.T'abpuensn O.C. Xumus. 10 knace : yueO. i o0meodpa3oBaT. opraHu3anuii: 0a30Bblid ypoBeHSb /
O.C. TI'abpuensn, N.I'. Octpoymos, C.A. Cnaakos. - 4-e uzn., ctep. - Mocksa : [Ipocsemenue, 2022.
- 128 c.: un. - ISBN 978-5-09-088241-5
2.I'abpuenssa O.C. Xumus. 11 kimace : yue0. ais o0meodpa3oBaT. opranmu3aiuii: 0a30BbId YPOBEHB /
O.C. I'abpuensia, U.I'. Octpoymos, C.A. Cnankos. - 4-e u3n., crep. - Mocksa : [Ipocsenienue, 2022.
- 127 c.: mi. - ISBN 978-5-09-088247-7

3.2.2 JlonoJHUTEIbHbIE HCTOYHUKH .

1. AundunorenoBa, M. B. Xumusa: ydeOHMK M TPAKTUKyM [UIsI CpelHEro mpodeCcCHOHATBLHOTO
obpazoBanus / . B. Aupunorenona, A. B. ba6kos, B. A. TlonkoB. — 2-¢ m3a., ucnp. u gon. — MockBa:
MzparensctBo FOpaiit, 2023. — 291 c.

2. Xumus. 3agayHuK: ydeOHOoe mocobue s cpeanero mnpodeccuoHanbHOro ooOpasoanust / 1O, A.
Jlebenes [u ap.]; mox obmeit penaknueii I'. H. ®aneeBa. — Mocksa: U3narensctBo FOpaiit, 2023. — 236 c.
— (ITpodeccronanpHoe 0Opa3oBaHue).

3. Huxonsckuii, A. b. Xumus: yueOHUK U MPAKTUKYM JJIsl CPETHETO NMPO(HEeCCHOHAIBHOTO 00pa3oBaHus /
A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3a., nepepad. u gomn. — Mocksa: UzmparensctBo Opaiit, 2023. —
507 ¢. — (IIpodeccronanpHOe 0Opa3oBaHue).

4, Pocun, . B. Xumus. Y4eOHHUK U 3alauHUK: UIsI CpeaHETo npodeccuoHanbHoro oopasosanus / U. B.
Pocun, JI. [I. Tomuna, C. H. ConoBbeB. — MockBa: U3narensctBo FOpaiit, 2023. — 420 c.
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4. KOHTPOJIb 1 OLNEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA3OBATEJBHON IUCHUILJIMHBI

KOHTpOJ’IL " OLCHKA PC3YJIbTATOB 06y‘-I€HI/ISI OCYHCCTBIIACTCA IIPCIIOAABATCIIEM

B IpollecCe TMPOBEACHUS TMPAKTUYECKUX 3aHATUM U J1abopaTOpHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBITIOJHECHUS] OOYYArONIUMUCS WHIUBHUAYaJIbHBIX 3aJaHUM,
MIPOEKTOB, HccienoBaHul. Pe3ynbrarel oOydeHHs ONMpenensioT, YTo oOyuaromuecs
JIOJDKHBL  3HAaTh, TMOHUMaTh M JEMOHCTPUPOBATH MO 3aBEPUICHUM U3YUYCHUS
JUCIUTUTAHBIL.

Jns bopMupoBaHMs, KOHTPOJISI M OIIEHKH PE3yJIbTaTOB OCBOCHUS YuyeOHOMU
JUCLMIUIMHBL UCIOJB3YETCSI CHCTEMAa OLIEHOYHBIX MEpPONPUATHM, MPEeACTaBISAIOIIAs
co00l KOMIUIEKC YYEOHBIX MEPOIPUSATHM, COTIaCOBAHHBIX C pe3yJibTaTaMu O0yYEeHUS
u chopmymupoBanHeix ¢ ydetom DPI'OC COO (mpenMeTHble pe3yJabTaThl TIO

nuctumunae) u I'OC CIIO.

THunesl olleHOYHBIX

XUMHUYECKHX JIEMEHTOB
U IIPUPOJIAa XUMHUUECKOM
CBSI3U

(bopMyIIBl coeTMHEHHH B
COOTBETCTBUU CO
CTETIEHBIO OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB,
UCXOJS U3 BAJIEGHTHOCTU U
ANIEKTPOOTPHULIATENILHOCTU

Ne | OK/IIK | Monyas/Pa3nen/Tema Pe3yabTar 00yuenust .
MeponpusiTuii
| | OcHOBHOe coiepKaHue
1 ®opmyIupoOBaATH
Paznen 1. OcHOBEI pMyHp
0a30Bble MOHATHSA U
CTpOeHMS BelllecTBa
3aKOHBI XUMHHU
11 | OK 01 CrpoeHue aToMOB Cocrasnars xumndeckue |1. Tect «CtpoeHue aToMoB

XUMHUYECKHUX DJIEMEHTOB U
MIPUPOJIa XUMHUYECKOM CBSI3UY.

2. 3a7ga4u Ha COCTaBJIECHE
XUMUYECKUX HOpMYJT
JIBYXaTOMHBIX COCTUHCHUN
(oxkcum0B, Cynb()HUIOB, THIPHIOB
U T.IL.).

3. 3agaHns Ha UCIIOJIHL30BAHNE
XUMHYECKOH CUMBOJIUKU U
Ha3BaHWI COCTUHECHHUI 10
HOMEHKJIAType MEKIYHAPOIHOTO
COI03a TEOPETUUYECKON U
MPUKJIATHON XUMHUHU U
TPUBHAIBHBIX HA3BAHUH JIJIS
COCTaBJICHUS XMMHYECKHX
(bopMy1 IBYXaTOMHBIX
coeMHEeHUN (OKCHIIOB,
Cynb(GUI0B, THIPUAOB U T.I1.) U
JIPYTUX HEOPTraHUIECKHUX
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COG}II/IHGHI/Iﬁ OTACIBHBIX KIIaCCOB

OK/IIK

Monyas/Pa3gen/Tema

PesyabTaT 00yueHus

THNbI OLIEeHOYHBIX
MeponpusITHH

12

OK 01
OK 02

[Tepuonuueckuii 3aK0H 1
tabmuma J1.1.
MenneneeBa

XapakTepHu3oBaTh
XUMHNYCCKHUEC 3JICMCHTHI B
COOTBETCTBHUH C UX
MIOJIOKEHHUEM B
MIEPUOTUYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
JA.N. Menneneesa

1. Tect «MeTannuueckue /
HEMETaJIMYeCKUEe CBOMCTRA,
3IEKTPOOTPUILIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX DJIEMCHTOB B
COOTBETCTBHE C MX JIEKTPOHHBIM
CTPOCHUEM U TOJIOKEHUEM B
MEepUOINIECKON cCucTeMe
XUMHUYECKHX dj1eMenToB J[. 1.
MeHnnemeeBay.

2. [IpakTryeckue 3a1aHus Ha
YCTaHOBJIEHUE CBS3U MEXIY
CTPOCHUEM aTOMOB XUMHYECKHUX
3JIEMEHTOB ¥ IEPUOANYECKUM
N3MEHEHHEM CBOMCTB
XHMHYECKHUX DJIEMEHTOB U UX
COCIMHEHUI B COOTBETCTBHUH C
nosnoxkenueM Ilepuoanueckoi
CHCTEME.

3. [IpakTHKO-OpHEHTUPOBAHHEIC
TEOPETHUUECKHUE 3aJIlaHUs Ha
XapaKTEePU3aLUI0 XUMHUECKUX
2JIEMEHTOB: «MeTaaandeckue /
HEMETA/UIMYSCKHE CBOMCTBA,
AIEKTPOOTPHUIIATENIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHX 3JICMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TTOJIOKEHHUEM B
MIEPUOIUUECKON CHUCTEME
XHMHYECKHUX DJICMCHTOB

JI.1. MenneneeBa»

Paznen 2. Xummnueckue
peaknun

XapakTepu30BaTh THIIbI
XHMHYECKHX peaKuui

KonTpoabHnas padora
«CTpoeHmne BeuiecTa u
XHMHYECKHEe PeaKIHm

2.1

OK 01
OK 04

THIIBI XUMHUYECKUX
peakimit

CocTaBnsiTh peakuuu
COCJTMHEHUS, PA3JIOKCHHS,
o0OMeHa, 3aMeIlecHNS,
OKHCIIUTEILHO-
BOCCTaHOBUTEILHEIE
peaxiu

1. 3aaumn HA cOCTaBIECHUE
YpPaBHEHUU pEaKIUid:

— COeMHEHNS, 3aMEILeHNS,
pasnoxeHusi, o0OMeHa,

— OKHCIIUTEILHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUI C
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OK/MIIK

Monyas/Paznen/Tema

Pe3yabTaT 00yuenus

Tunsl oLIeHOYHBIX
Meponpusi THIA

WCTIOIb30BaHUEM METO/1a
3JIEKTPOHHOTO OajlaHca.
2.3aaauu Ha pacyeT Macchl
BEIIEeCTBA WIH 00bEMaA

ra30B 10 U3BECTHOMY KOJHUYECTBY
BELIECTBA, Macce WIH 00bEMY
OJTHOTO M3 YYaCTBYIOIIUX B
pEaKiny BEIIECTB; PAaCUETHI
Macchl (00bEMa, KOIMYecTBa
BEIIIECTBA) MMPOYKTOB PEAKIIHH,
€CIIM OJTHO M3 BEIIECTB UMEET
IpUMECHU

2.2

DJeKTpoIuTUYeCKas
IUCCOLMAALIASA U HOHHBII
o0MeH

CocTaBnaTh ypaBHEHUs
XUMHUYCCKHUX PEaKIHH
HOHHOTO OOMEHa C
yYacTHeM
HeOpFaHI/I‘-IeCKI/IX BCIICCTB

1. 3apaHus Ha cocTaBieHUe
MOJIEKYJISIPHBIX U MOHHBIX
pPEeaKLHUii C y4aCTHEM KHUCJIOT,
OCHOBaHHWM U COJICH,
YCTaHOBJICHUE U3MEHEHMUSI
KHCIIOTHOCTH CpEbl

2. JJabopartopHas pabota "Turmbt
XUMHYECKHUX peakiui”

Pa3gen 3. Ctpoenue u
CBOIICTBA
HEOPraHN4eCKHUX
BelIeCTB

HccaenoBarb cTpoeHHe U
CBOMCTBA
HEOPraHM4ecKux
BellecTB

KonTpoabsHnas padora
«CBoIiCTBa HEOPTAHUYECKUX
BeLECTB)
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OK/MIIK

Monyas/Paznen/Tema

Pe3yabTaT 00yuenus

Tunsl oLIeHOYHBIX
Meponpusi THIA

31

OKO01

Knaccudukanms,
HOMEHKJIATypa U
CTpOEeHHE
HEOPraHMYECKUX
BEIIIECTB

Knaccudumnuposats
HEOPTraHMYECKUE
BEIIECTBA B COOTBETCTBUH
C UX CTPOEHUEM

1. Tect «Homenknarypa u
Ha3BaHWE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHUYECKON (OPMYIIbI UITU
COCTaBJICHUE XUMUYECKON
(hOpMYJTBI UCXOMS U3 HA3BaHUS
BEILIECTBA 10 MEXAYHAPOIHOM
WJIU TPUBUAJIBHOU
HOMEHKJIATypey.

2. 3aja4n Ha pacyeT MacCCOBOM
J1oyi (MacChl) XUMHUYECKOTO
a1eMeHTa (COeIMHEHNS ) B
MOJIEKYJIe (CMECH).

3. [IpakTrueckue 3a1aHus O
KJ1accu(uKaluyu, HOMEHKIATYpe U
XUMUYECKUM (popMyiam
HEOPTaHMYECKHUX BEIICCTB
Pa3TUYHBIX KIIACCOB.

4. [IpakTuueckue 3a1aHus Ha
OnpeAeIeHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJa XUMHYECKOM
CBSI3H U THUIIa KPUCTAJUTHUECKOMN
peLeTKU

3.2

OK 01
OK 02

Du3NKO-XUMHUYECKIE
CBOIICTBa
HEOPraHUYECKUX
BEILIECTB

YcraHaBIMBaTh
3aBUCUMOCTb (PU3UKO-
XUMHYECKHUX CBOMCTB
HEOPraHUYECKUX BEIIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, & TAK)KE TUIA
KPUCTAJUTMYECKOMN
pelIeTKu

1. Tect «OcobennocTn
XUMHYECKUX CBOWCTB OKCHUJIOB,
KHCIIOT, OCHOBaHUM, aM()OTEPHBIX
THIPOKCHUIOB U COJICH».

2. 3a/1aHus Ha COCTaBJICHUE
YpPaBHEHUN XUMHUYECKHUX PEAKIUNA
C YYaCTHEM IPOCTHIX U CIIOKHBIX
HEOPTaHMYECKHX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETAIIJIOB U
aM(pOTEpPHBIX JIEMEHTOB;
HEOPraHMYECKHUX KUCIIOT,
OCHOBaHHUH M aM()OTEPHBIX
THIPOKCHUIOB, HEOPTAHUYECKUX
coJiel, XapaKTepU3YIOUINX UX
CBOMCTBA U CIIOCOOBI MOJTYyUEHUSI.
3. [IpakTHKO-OpHEHTUPOBAHHEIC
TEOpPETUYECKHE 3aJJaHHs Ha
CBOMCTBA U MOTyueHUE
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Tunol o1eHOYHBIX

Ne | OK/MIK | Moayas/Pa3nen/Tema | PesyabraTt 00yuenus .
MeponpusiTHii
HEOPTaHMYECKHX BEIIECTB
3.3 |OKO01 |Hpentudukanms HccnenoBath 1. IlpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHu4ecKux KaueCTBEHHBIC PEAKIIUN  |3aJaHUs 0 COCTABICHUIO
OK 04 |BemiecTs HEOPraHMUYECKHX BEUIECTB |XUMUYECKUX PEAKIHI C yuacTHEM
HEOPraHMYECKHX BEIIECTB,
MCIOJIb3YEMBIX JJIS UX
UACHTU(DUKAIUH.
2.JlabGoparopnas pabota:
“UnenTuduxanus
HEOPraHWYECKUX BEIIECTB’
4 Pa3znen 4. Crpoennen |UccienoBatb ctpoenue u | KonTpoJsbHas padora
CBOIICTBA cBolicTBa oprannyeckux |«CTpoeHue u cBoiicTBa
OpraHUYecKHX BelECTB OpPraHnYecKuX BellecTB»
BellIeCTB
41 | OK01 Knaccudukanms, Knaccudumnuposats 1. 3aganus Ha cocTaBiIEHUE
CTpOEHHE U OpraHUYECKHE BEIlleCTBA B |HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEIMHEHUH 10 TPUBUAIBLHON WITH
OpPraHMYECKUX BEIICCTB |CTPOCHUEM MEXKTyHAPOIHON
CUCTeMaTU4YECKOI HOMEHKIIAType.
2. 3a/1aHus Ha COCTaBIICHUE
TTOJTHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (popmyIt
OpPraHHYECKUX BEIICCTB
OTJENbHBIX KIIACCOB.
3. 3agaum Ha ompenesieHne
npocteien GopMyIibl
OpPraHHYECKON MOJICKYITBI, UCXOIS
13 3JIEMEHTHOT0 cocTaBa (B %)
42 | OK01 CBoiicTBa OpraHMYECKHX | Y CTAHABINBAThH 1. 3amanus Ha cocTaBlIEHUE
OK 02 COCTTUHEHUI 3aBUCUMOCTH (DH3HKO- YpaBHEHNN XUMUYECKUX PEaKIUI
OK 04 XUMUYECKHX CBOMCTB C y4acTHeM OPTraHUYECKHUX

OpraHNYCCKUX BEUICCTB OT
CTPOCHUA MOJICKYJI

BEIIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHUS.

2. 3a/1aHus Ha COCTaBJICHUE
YpPaBHEHUN XUMUYECKHUX PEAKIINM,
WJUTFOCTPHUPYIOIIUX XUMHUECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUs JAHHBIX PEAKIHUH U
TeHETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
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Tunsl oLIeHOYHBIX

Ne | OK/MIK | Moayas/Pa3nen/Tema | PesyabraTt 00yuenus .
MeponpusiTHii
KJIacCOB.
3. Pacuernbie 3agauu 1o
YpaBHEHUSAM PEAKIUHN C yHaCTHEM
OpraHUYECKHUX BEIECTB.
4. Jlaboparopnas paboTa
“IIpeBparieHuss OpraHuYECKUX
BEILIECTB MPU HarpeBaHuu"
43 | OK01 |Upentuduxaus HccnenoBaTth 1.ITpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |opraHMuecKuX BEIIECTB, |KAUECTBEHHBIE pEaKIUU  |3aJaHUs IO COCTABIICHUIO
OK 04 WX 3HAYEHUE U OpraHUYEeCKHUX XUMHUYECKUX PEAKIIUN C yH4aCTHEM
MIPUMEHEHUE B OBITOBON |COEIUHEHUHN OTACIBHBIX  |OpPraHMYECKUX BEIIECTB, B T.4.
Y TIPOM3BOICTBEHHOMN KJIacCOB UCIOJIb3YEMBIX IS UX
NesATEeTbHOCTH YeJIOBEeKa uaeHTHQUKAIUHN B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIabopartopnas paboTa:
“Unentuduxaius opraHndecKux
COEIMHEHUH OT/IeNIbHBIX KJIaCCOB”™
5) Pasnea 5. XapakrTepuszoBarhb
Kunernueckue u BJIHSIHUE PA3THYHBIX
TepMoAMHAMHYECKHEe |(aKkTOpoB Ha
3aKOHOMEPHOCTH pPaBHOBecHe H CKOPOCTH
NPOTEKAHUS XHMHYECKHX PeaKkumid
XHUMHYECKHX peakuui
5 |OKO01 |CkopocTh XUMHYECKHX |XapaKTepH30BaTh [IpakTHKO-OpHEHTUPOBAHHEIE
OK 02 |peakuuii. XuMHUYECKOE |BIUSHUE KOHIICHTPAIIMK |TECOPETHUECKHE 3a/laHus Ha
paBHOBecHe pearupyromux BeIecTB U |aHaIu3 (paKkTopoB, BIUSIOIIMX Ha
TEMIIEpPATypbl HA CKOPOCTh | U3BMEHEHNE CKOPOCTH XMMHUYECKOMN
XUMUYECKUX PEAKLUN peakuuu. [IpakTuko-
XapakTepu3oBaTh OpUEHTHPOBaHHbBIC 3a/JaHUS HA
BIIMSTHUE U3MEHEHUS npyUMeHeHue npuHuumna Jle-
KOHIIEHTpaluu Bemects, |lllaTenbe Ay HaxoxaAeHUs
peakLuu Cpeabl U HaIpaBJICHUsI CMEILCHUS
TEeMIIepaTypbl Ha PaBHOBECHSI XUMUYECKOM peakinu
CMEMICHHE XMMHYECKOro |H aHanu3 (haKTOPOB, BIHSIOIINX
paBHOBECHS Ha CMEIlIeHNEe XUMUYECKOTO
paBHOBECHSI
6 HccienoBaTh HCTHHHBIE

Pa3gen 6. PacTBopsl

PACTBOPBI € 33JaHHBIMU
XapaKTepUCTUKAMU
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Tunol o1eHOYHBIX

Ne | OK/MIK | Moayas/Pa3nen/Tema | PesyabraTt 00yuenus .
MeponpusiTHii
6.1 | OK01 [TonsiTue o pactBopax | Paznu4yarts MCTUHHBIE 1. 3amaun Ha MPUTOTOBIICHHE
OK 02 pacTBOpbI pacTBOpOB.
2. [TpakTHKO-OpHEHTUPOBAHHEIE
pacyeTHbIe 3a/1aHUs Ha
JIUCIIEPCHBIE CUCTEMBI,
WCIIOJIh3yEMBIC B OBITOBOM H
MIPOU3BOICTBEHHOMU JIEATETHHOCTH
4eoBeKa
6.2 | OK01 |HccnenoBanue cBoiictB |MccnenoBath husmko- JlaGoparopnas pabota
OK 04  |pacTtBOpOB XMMHYECKHE CBOWCTBA “IIpuroroBieHne pacTBOPOB™
WUCTHUHHBIX PACTBOPOB

Il | Ilpodeccnona/IbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (coaep:KaHue PUKJIATHOTO MOTYJIA)

7 Pa3zpnen 7. OuenuBaTth nocjeAcTBHs | 3alUTa Kelca (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayuieii npogeccuoHATbHOM
NPOU3BOACTBEHHOM NMPOMU3BOICTBEHHOM AesiTeIbHOCTH)

AesiITeIbHOCTH NAeTeJIbHOCTH YeI0BeKa

YyeJ0BeKa ¢ MO3ULU
IKOJIOTHYECKOMN
0e3onacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumusi B ObITY H
MIPOU3BOJCTBEHHOU
TeSITEeTLHOCTH YEJIOBEKa

OneHuBaTh NOCIIEACTBH
OBITOBOM U
MIPOU3BOACTBEHHOM
JEeATEIbHOCTH YeI0BEKa C
MO3UIIUH SKOJIOTUUECKOM
0e30ImacHOCTH

Keiic (¢ yueTom Oynmymieit
pohecCHoHATBHON
JIESITETIbHOCTH)

Bo3MOKHBIE TEMBI KEWCOB:

1. Ilorenienue kIuMaTa u
BBICBOOOXKJICHUE Ta30BBIX
THIPATOB CO JIHA OKeaHa.

2. Bynyme maTepualtsl 1Jis aBya-
, MAIIMHO- U IPUOOPOCTPOCHHUSI.
3. HoBble MaTepuansl 11
COJIHEUHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
pPaCTUTEIHHBIX IIPETapaToB
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