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PaGouas nporpamMMa pazpaboTaHa B COOTBETCTBHH ¢ TPeOOBAHMSIMH:
- @enepalbHOTO TOCYIAPCTBEHHOTO OOpa30BATENBHOrO CTaHJApTa CpelHEro OOIIEro
00pa3oBaHHs, YTBEPKIEHHOro mpHkazoM MuHoOpHayku Poccuu ot 17 mas 2012 Ne 413
(3aperncTpHpoBaHHOro MunucrepcrBoMm toctuimu Poccniickoit ®eneparun 7 uiona 2012,
peructpannoHHbIi Ne 24480);
- delepanBbHOrO rOCYAapCTBEHHOIO 00Pa30BATENBHOIO CTAHIAPTa MO crenuansHocTd 18.02.09
IlepepaboTka He()TH H rasa CpeIHero Mnpod)ecCHOHAILHOrO 00pa30BaHMs, YTBEPKICHHOTO
Tpukazom MunucTepeTBa mpocBewienust Poccuiickoit @enepanun ot 17 HoAGpa 2020 Ne 646
(3apeructprpoBanHoro 8 Muntocte P@ 14 nexabpsa 2020, peructparmonnsiit No 61451);

C YYETOM:
- MepepaibHOll 06pa30BaTENLHON MPOTPAMMBI Cpesiiero obuero obpasoBanis, YTBEPKICHHOM
[MpuxazoM Munuctepcrea mpocsemenns PO or 23.11.2022 Ne 1014 (3aperncTpHpOBaHHOrO
MuuucTepcTBOM I0cTHIME Poccuiickoii ®enepanuu 22 nexabps 2022, perncTpanuonseii Ne
71763);
- mpuMepHOH paboueil mnporpamMmbl  00mIEe00Opa3oBATEIbHON JHCIMIIHHEL «XHMHA» UIA
npodeccHOHaBHBIX 00PA30BATEbHBIX OpraHu3aliid, YTBepikKIeHHOH Ha 3acefanuu Copera 1Mo
OllEHKE COJEp/KAHHs M KA4ecTBa MPHMEPHBIX padouux mporpamm o6imeobpa3oBaTelsHoro u
COLHANBHO-TYMAHUTAPHOTO LHKIIOB CPEIHEro npodecCHOHANBHOTO 00pazoBaHus, TpoToko Ne
14 o1 30.11.2022.

Pabouas mporpamma paccMoTpeHa
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1. OBIIASI XAPAKTEPMCTHUKA PABOYE ITPOTPAMMEI
OBILEOBPA3OBATEJIBHOM JUCLUATIJIMHBI
OJ1.12 XUMU S

1.1.MecTO THCHMILIHHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbI

Huctunnuna OJ1.12 Xumust Bxoaut B oOmieoOpaszoBarenshbiii mukn  [IIICC3  kak
oOs3aTenpHas JUCIUTIINHA yaeOHAas TUCITUTUTHHA.

Oo6meobpazoBarenbras gucnumumHa OJ[. 12 Xumwus siBisiercss 00s3aTeNbHOM  YacThIO
o0mieo0pazoBarenpHOro MuKIa oopasoBarenbHOU mporpammbel CIIO B cootrBerctBHEM ¢ PI'OC 1o
cnernranbHOCTH [lepepaboTka HeTH U raza cpeHero mpodeccCHoHaTLHOTO 00pa30BaHUS.

1.2.1leqb ¥ UIAHUPYEMBbI€e Pe3yJIbTATHI OCBOEHUS TUCHUILINHBI:
1.2.1. Ilean 00eo6pa3oBaTeIbHONH THCIUTINHBI

CopepxanHue IporpaMMbl 00meo0OpazoBatenbHoi quctuiuinabl O/1.12 Xvumust HampaBiieHO
Ha JIOCTWKCHUE CIICAYIOIINX LEeNeH:

- ¢opMHpoBaHHE Y OOYYAIOIMMUXCS YMEHHUS OICHUBATh 3HAYUMOCTh XHUMHUYECKOTO 3HAHHS
IUTSL KQKJIOTO YeJIOBEeKa, B TOM YHCIIe B Oyaymier nmpodeccrHoHaIbHOM AeITeNbHOCTH;

- ¢dopMHpOBaHUE Yy OOYYAIOIIMXCS IEITOCTHOTO MPEICTABICHUS O MHUPE M POJU XUMHH B
CO3JaHUHM COBPEMEHHON €CTEeCTBEHHOHAyYHOH KapTHHBI MHpA; YMEHHUS OOBSCHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOLIEH TEUCTBUTENBHOCTH: TPUPOIHOM, COUMANBHON, KYIbTYPHON, TEXHUYECKON
Cp€abl, UCIIOJIB3YyA MJIA 3TOT0 XUMHUUYCCKUC 3HAHUA,

- pa3BUTHE y O0Yy4JaIOIIKUXCSI YMEHUHN pa3inyaTh (PaKkThl U OLIEHKH, CPAaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BUAETh MX CBS3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPUEB C OINpPEIEICHHON CHUCTEMOM
IIEHHOCTEH, (OPMYIIMPOBATh M 0OOCHOBBIBATh COOCTBEHHYIO TTO3UIIHIO;

- mpuoOpeTeHre OOYJarONIUMHUCS OTbITa PA3HOOOPA3HOW MACSITCIBHOCTH, IO3HAHUS U
CaMOTIO3HAHUS; KJIIOUEBBIX HABBIKOB, UMEIOLIUX YHUBEPCAIbHOE 3HAUYEHHUE YIS PA3IUYHBIX BHUIOB
NESTETPHOCTH (HABBIKOB PEIICHUs MPOOJIeM, MPUHATHS PEIICHUM, TTONCKa, aHan3a U 00paboTKH
uH(popMaluy, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYAHHYECTBA, OE30MaCHOTO
oOpallieH st ¢ BEIIECTBAMU B MMOBCEHEBHOMW JKU3HH U TPO(HECCHOHATBHON JCATEIBHOCTH).

1.2.2. Ilnanupyemblie pe3yJbTaThbl OCBOEHHUSI 0011€00pPa30BATEJIbHOM JMCHUIUVIMHBI B
coorBercTBMHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco6oe 3HaueHKE nUCIUILTMHA UMeeT Tipu hopmupoBannu U pazsutuu OK u T1K.

Kon 1 HaumeHnoBanue
(hopMUpyeMBbIX
KOMIIETEHIINHN

OK 01. Beibupats criocoOsl
pelieHus 3a1a4y
npodeccruoHaIbHON
JeSITEeNbHOCTH

[TnanupyemMble pe3ynbTaThl OCBOCHUS IUCIUTIIHMHBI
Ob6mue JucnunivHapHbie

- BJIaZIETh CHCTEMOH XMMMYECKHX
3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraronie IOHITHS
(XMMHYECKHI  DJIEMEHT, aToM,

B yactu Tpynosoro
BOCIIUTaHMsI:- TOTOBHOCTh
K TpyAY, OCO3HaHHE
LIEHHOCTU MacTepCTBa,

MNPUMCHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTAaM

TPYIOJIIOOKE;- TOTOBHOCTD K
AKTUBHOM IESITEIHLHOCTH
TEXHOJOTHYECKOU U
COIMAJIbHOM
HaIpaBJICHHOCTH,
CIIOCOOHOCTD
UHUIIUAPOBATh,
IUTAHUPOBATh U
CaMOCTOSITEILHO

AIIEKTpOHHAsT 000J0YKa aroma, S-
, Pp-, d-amexTpoHHBIE OpOHMTATH
aTOMOB, MOH, MOJIEKYJa,
BAJICHTHOCTD,
ANEKTPOOTPULIATEIBHOCTb,
CTEIIEHb OKMCIICHUS, XMMUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca,
MOJISIpHBIN 00BEM, YTIEPOIHBIN
ckeser, (pyHKImoHaIbHas TPYIITa,




BBITIOJTHATh TaKYIO
JEeSITeNIbHOCTh;- MHTEPEC K
pa3nuuHbBIM cepam
po(eCCUOHAIBHOM
NEeSITETLHOCTH,
Osnajenue
YHHUBEPCATHHBIMH
y4eOHBIMU
M03HABATEIILHBIMU
NEHCTBUSMU:a) 0a30BBIC
JIOTUYECKUE ICUCTBUS: -
CaMOCTOSITEIIBHO
dopMynupoBarh u
aKTyaJIM3UPOBATh
npoOiemMy, paccMaTpUBaTh
€¢ BCECTOPOHHE; -
yCTaHABIIUBATh
CYILIECTBEHHBIN MTPU3HAK
WJTH OCHOBAHMS JIJIS
CpaBHEHMsI, KJlTacCU(PUKALIUU
1 00001IeHNS; -
OTIPEICIIAT TICITH
JESTEILHOCTH, 33J1aBaTh
rmapaMmeTpsl U KPUTCPUHU KX
JNOCTUYKEHHS ;- BBISBISTH
3aKOHOMEPHOCTH U
IPOTUBOPEUHS B
paccMaTpUBaeMBbIX
SBJICHUSX; - BHOCHUTD
KOPPEKTUBHI B
NesITeNIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB
LEJSIM, OLICHWBATh PHUCKH
IIOCJIENCTBUHI
NEeSITeNIbHOCTH;

-pa3BUBaTh KPEaTHBHOE
MBIIIJICHUE TIPU PEIICHUN
YKU3HEHHBIX
po6eM0)06a30BbIe
UCCIIEJIOBATENbCKUE
NEMCTBUS:- BIIAJICTh
HaBbIKaMU y4eOHO-
HCCIIEIOBATENBCKON U
MPOEKTHOM JIeATeTbHOCTH,
HABBIKAMU pa3perieHus
npo0ieM;- BBISBIISTh
MPUYUHHO-CIIE/ICTBEHHBIE
CBSI3M M aKTyallu3HUPOBATh
3a/1a4y, BBIJIBUTATh
TUTIOTE3Y €€ PEIleHuUs,
HAXOJWUTh apTYMEHTHI ISt
JIOKa3aTeNbCTBA CBOUX
YTBEPKACHUM, 3a]1aBATh

paauKai, H30MEpUsi, U30MEpHI,
TOMOJIOTUYECKHUI Ppsiji, TOMOJIOTH,
YTJIEBOJIOPOIbI, KUCIOPOA- U
a30TCoJepIKalue COCAUHEHUS,
OMOJIOTUYECKH AKTUBHBIE
BemiecTBa (yriieBobl, KHUPHI,
OeJIKK ), MOHOMED, TOJUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC
COCAMHEHUS, KpHUCTaJUITMUecKas
pelieTka, THUIIBI XUMHUYECKUX
peakuuii (OKUCIUTENBHO-
BOCCTAHOBUTEIIHHBIE, 9K30-

U SHAOTEPMUYECKUE, PEaAKINN
HOHHOTO OOMEHa), pacTBOp,
AJNIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AEKTPOJIUTUYECKAS TUCCOIHAIINSA,
OKHUCIIUTEh, BOCCTAHOBUTEIIb,
CKOpPOCTb XMMHYECKOW PEaKLHH,
XUMUYECKOE PAaBHOBECHUE), TEOPUH
Y 3aKOHBI (TEOPUSI XUMUYECKOTO
CTPOCHHST OPTaHUYECKHUX
Bemects A.M. byrnepona,
TEOPUsl IEKTPOJIUTHIECCKON
JUCCOLIMALNY, TEePUOIUIECKUMA
3akoH JI.W. MenaeneeBa, 3akoH
COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH,
(bakToNOrMuecKue CBEACHUS O
CBOMCTBaX, COCTaBe, IMOJIy4E€HUU
u 0e30MacHOM HCHOJIB30BaHUU
BKHEHIINX HEOPTaHUYECKUX U
OpPraHUYECKUX BEILECTB B OBITY U
MPAKTHUYECKOHN AESITeIbHOCTH
YeNoBeKa;

- yMeTh BBIABIATH
XapakTepHble TPU3HAKH U
B3aMMOCBSI3b U3yYEHHBIX
MOHITHH, TPUMEHSTH
COOTBETCTBYIOIIME TOHSTUSA TPU
OTNHMCAHUU CTPOCHUS U CBOMCTB
HEOPraHMUYECKUX U OPTaHUIECKHUX
BEIIECTB U UX MPEBPAIlCHU;
BBISIBIISITH B3aHMOCBSI3b
XUMHYECKUX 3HAHUU ¢
MOHATHSIMH U
MPEJICTaBICHUSIMH  JPYTUX
€CTECTBEHHOHAYUYHBIX MPEAMETOB;
- YMETh HCIIOJIb30BaTh
HAUMEHOBAHHS XUMHYECKUX
COEAMHEHUN MEXIYHAPOIHOTO
COI03a TEOPETUYECKOU U




napaMeTpsl U KpUTepUn
PEIICHUS;- aHAIU3UPOBATh
MOJIYYCHHBIE B XOJI€
pelieHus 3aaauu
pPE3YNbTaThl, KPUTHICCKH
OLIEHUBAThL HX
JIOCTOBEPHOCT,
MIPOTHO3UPOBATH H3MCHEHHUE
B HOBBIX YCIIOBHSIX;- YMETh
MEPCHOCUTh 3HAHHUS B
MO3HABATEIBHYIO U
MPaKTUYECKYIO 00J1acTu
KU3HEICATEILHOCTH ;-
YMETh HHTEIPHPOBATH
3HAHHS U3 Pa3HBIX
MIPEIMETHBIX 00JIacTeH ;-
BBIJIBUTaTh HOBBIE UIEH,
npeaiaraTh OpUrHHaIbHBIC
TTOIXOJIbI M PEIIICHUS ;-
CIIOCOOHOCTH MX
HCIIOJIE30BAHMS B
MO3HaBaTEIbHOM 1
COIMAJIBHOM MPAKTUKE

MPUKIAJHON XUMHUU U
TpUBHUAJIbLHBIC Ha3BAHUS
BOXKHEHUIIINX BEIIECTB (ITUJICH,
alleTUJICH, TJIULEPUH, (PEHOII,
dopmanpaerua, ykcycHas
KHUCJIOTa, TJIWIWH, YTapHBIA Ta3,
YIJIEKUCIBIA Ta3, aMMHaK,
raieHas HW3BECThb, HeramieHas
W3BECTh, IMHUTHEBAs COJA U
JPYTHUX), COCTaBIATH (POPMYJIBI
HEOPraHU4YeCKUX M
OPraHWYECKHUX BEIIECTB,
YpaBHEHUSI XUMUYECKUX
peaknuii, OOBACHATh WX
CMBIC]T; TIOJTBEPXKIATh
XapaKTePHbIC XUMHUICCKHIE
CBOICTBA BEIIECTB
COOTBETCTBYIOITUMH
AKCIIEPUMEHTAMH | 3aITUCIMU
YpaBHEHHH XHUMHUYECKHX PEaKIIHil;
- YMETh YCTaHABJIMBATH
MIPUHAIIICKHOCTh M3yYCHHBIX
HEOPraHUYeCKuX |
OPraHWYECKHX BEIICCTB K
OIpEJICIICHHBIM KJIaccaM |
rpynmnaM COeINHEHHH,
XapaKTepu30BaTh UX COCTaB U
Ba)KHEHIIIIE CBOICTBA;
ONpENEATh BUAbI XUMHYECKUX
cBsi3eld (KOBaJICHTHAsl, HOHHAs,
MeTaJUTM4ecKasi, BOJOPOHAs),
TUIBI KPUCTATUTMYECKUX
pEUIETOK  BEILECTB;
KJaccu(puImpoBaTh
XUMHUYECKHE PEaAKIUU;

- copMHUPOBATH MTPEACTABICHUS:
0 MaTepUaJIbHOM €MHCTBE MUPAa,
3aKOHOMEPHOCTSX U
M03HABAEMOCTH SIBJICHUH
MPUPObI; O MECTE U 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U €€ poju B
obecrieueHH YCTOWYHBOTO
pa3BUTHSI YEJIOBEYECTBA: B
pelieHuy mpoodeM
3KOJIOTHYECKOM,
DHEPreTUYECKOM U MHIIEBOM
0€30MacHOCTH, B Pa3BUTHU
MEIUIIUHBI, CO3JaHUNW HOBBIX
MaTepuaioB, HOBBIX
UCTOYHUKOB DSHEPruH, B
00eCTIeUeHUH pallMOHAIBHOTO
MPUPOJONOJIBL30BAHUS, B




(GbopMHUPOBAHUH MUPOBO33PEHUS
u o0mieil KylnbTypbl 4YeJIOBEKa,
a TaKXe dKOJIOTHYECKH
000CHOBAHHOTO OTHOILICHHUS K
CBOEMY 3/I0pPOBbIO U

MPUPOJIHOI cpelie;

- BJAJETh CHUCTEMOU
XUMHUYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIINE
MOHSTHS (JIOTIOJTHUTEITHHO K
CHUCTEME MOHATUN 0a30BOTO
YPOBHSI) - M30TOIIBI, OCHOBHOE
U BO30YXKIEHHOE COCTOSIHUE
atoma, THOpUIN3aLUA
aTOMHBIX  opOuTase,
xumudeckas cBs3b ("e¢"um'"m",
KpaTHBIC CBSI3M), MOJIIpHAs
KOHIIEHTPAIUS, CTPYKTYpHAS
dbopmyna, u3omepus
(cTpyKTYpHasi, FeOMETpUIeCKast
(uMc-TpaHc-u3oMepusi),  THUIIbI
XHUMHYECKHUX peakiuid (roMo- u
reTeporeHHble, o0paTuMble U
HEOOpaTUMEbIE), PACTBOPHI
(MCTHUHHBIE, JUCTIEPCHBIE
CUCTEMBI), KPUCTAJUIOTUPATHI,
CTeNeHb AMCCOIMAINH,
AIIEKTPOJIN3, KPEKHHT,
pudOPMUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH,
MHUPOBO33pEeHYECKIE 3HAHUS,
JeXalue B OCHOBE MOHHUMaHUS
MPUYUHHOCTU M CUCTEMHOCTHU
XUMHYECKUX SIBJICHHIH,
COBPEMEHHbBIEC MPEICTaBICHUS O
CTPOCHUH BEIlleCTBa Ha
ATOMHOM, MOJIEKYIIIPHOM U
HAJMOJIEKYISIPHOM

YPOBHSX; MPEACTaBICHUS O
MEXaHHU3MaX XUMHUYECKHX
peaxiuii, TepMOIMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX
WX MPOTEKAHUSI, O XUMUYECKOM
PaBHOBECHH, IHCIIEPCHBIX
cucTemax, (paKkTOJIOTUYECKUE
CBEJICHHS O CBOMCTBax, COCTaBe,
MOJIyYeHUU | 0e30MacHOM
MCIOJIb30BAHNU Ba)KHEHIINX
HEOPraHWYECKUX U
OpraHMYeCKHUX BEIIEeCTB B OBITY
U TPAKTUYECKON NesITeNbHOCTH
YyenoBeKa;  OOMMX  HAyYHBIX
NPUHIUIIAX ~ XUMHUYECKOTO




MPOU3BOJCTBA (HA MIpPUMEPE
MPOU3BOJICTBA CEPHOM KHUCJIOTHI,
aMMUakKa, MeTaHoJIa, MepepadoTKu
HePTH);

- yYMEThb MPOBOAUTH PACUETHI
M0 XUMHYECKUM QopMynaMm U
YPaBHECHUSM  XHUMHYCCKUX
peakuuid ¢  HCHOJIb30BAaHUEM
¢u3NMYecKuX BEIWYUH (Macchl,
o0beMa Ta30B, KOJHYECTBA
BELIECTBA), XapaKTEPU3YIOIINX
BEIIECTBA C KOJUYECTBEHHOU
CTOPOHBI: PpacyeThl TIO
HaXOXJICHUI0 XUMHYECKOMH
(GbopMyIIBI BEIIECTBA; PACUYETHI
Maccel (0O0beMa, KOJIMYECTBA
BEIIIECTBA) MPOJIYKTA PEAKIINH,
€CJIM OJTHO M3 UCXOTHBIX BEIIECTB
JIAHO B BUJIE PacTBOpa C
OMPENEIEHHON MAacCOBOM JIOJen
PacTBOPEHHOTO BEIIECTBA HIIH
JJaHO B W30BITKE (WMeeT
IIPUMECH); pacdeThl MacCOBOM
WM O0BEMHOW JONM BBIXOJA
MPOJIYKTA PEAKIIUU; PACUCThI
TermoBoro 3¢ dexra peakiuid,
00BEMHBIX OTHOIICHHH Ira30B;

- yYMETh BBIABJISATH XapaKTEpPHBIC
MPU3HAKK W B3aUMOCBS3h
W3YYCHHBIX TOHSTUH, TMPUMEHSITh
COOTBETCTBYIOIIUE TIOHATHS TPH
OTIMCAaHUU CTPOCHUS M CBOMCTB
HEOPraHUYECKHX U OPTraHUYECKUX
BEILIECTB U UX IIPEBPAICHHUI;
BBISIBJISITh B3aUMOCBSI3b
XUMUYECKUX

3HAHUH C TIOHATUSIMHU U
MIPEACTABICHUAMU JIPYTHX
MIPEAMETOB JiIs OoJiee
OCO3HAHHOTO TOHHMAHHS |
OOBSICHEHUSI  CYIIIHOCTH
MaTepUaIbHOTO  €IUHCTBA
MHUpa; HCIOIH30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS
UisE  OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHHIA,
MMEIOIINX €CTECTBEHHOHAYYHYIO
MIPUPOLY;

- YMETh HCIOJIb30BaTh
HAUMEHOBAHMS XUMHYECKUX
COEAMHEHUN MEXIYyHAPOIHOTO
COI03a TEOPETUYECKON U
MPUKIATHON XUMHH U




TPUBHAJIbHbIC Ha3BaHHs BEIIECTB,
OTHOCSIINUXCA K H3YYCHHBIM
KJlaccaM  OpraHM4ecKux |
HEOPraHUYECKHUX  COCIUHEHUII;
UCIIOJIb30BATh XUMUYECKYIO
CHUMBOJIMKY JIJIsl COCTaBJICHUS
(bopMysT HEOPraHUYECKUX
BEILIECTB, MOJICKYJSIDHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAIlICHHBIX  H

CKEJIETHBIX) bopmyn
OPraHuYecKUX BEIIECTB;
COCTaBJISITh yYpaBHEHUS
XMMHUYECKUX pPEakuid U
pacKkpeiBaTh HMX  CYIIHOCTH:
OKHUCIIUTEIHHO-
BOCCTAHOBUTEIBHBIX  pEaKIIHil
MOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OanaHca 3THX
peaKiuii; peakiuii HOHHOTO
oOMeHa MyTeM  COCTaBJICHUS HX
MOJHBIX W COKPAIICHHBIX
VMOHHBIX YPaBHEHUH; pEeaKUui
TUAPOJIN3a, PEaKIHi
KOMILIEKCOOOpa3oBaHusi (Ha
nmpuMepe  THAPOKCOKOMITJIEKCOB
[IMHKa W aJIOMHHHSA);
MOATBEPXKIaTh XapaKTePHbBIC
XUMHUYECKHAE CBOMCTBA BEIECTB
COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMH U 3aMHUCIMU
YpaBHEHUI XMMHUYECKHUX PEAKIIHIL;
- yMeTh Kiaccu(uIMpoBaTh
HEOPraHUYeCKHe M OPraHuYeCKHe
BEIIIECTBA U XMUMHUYCCKHE
pPEaKIMK, CaMOCTOSTEIHHO
BBIOMPATh OCHOBAHHUS U
KPUTEPUU I KJIacCHU(PUKAIIMHI
H3Y4aeMbIX XUMUYECKUX
00OBEKTOB; XapaKTepHU30BaTh
COCTaB W BaKHEHIHE

CBOMCTBA BEIIIECTB,
MPUHAUISKAITNX K OTIPEIeIEHHBIM
KJIaccaM U IpymnamM COeIUHEHHI
(pocThie BElIeCTBA, OKCHUIBI,
TUJPOKCUJIBI, COJIH;
YTJIEBOJIOPOJIbI, TPOCTHIE
GUpbl, CHOUPTHL, (QEHOIHI,
aJbJCTHJIBI, KETOHBI,
KapOOHOBBIC KHCIIOTBI, CIIOKHBIC
3UPBI, )KUPBI, YTIIEBOIHI,
aMUHBI, aMHUHOKHUCJIOTHI, OEIKH);
MIPUMEHATH 3HAHUSI O COCTABE U




CBOMCTBAX BEILECTB I
AKCIIEPUMEHTAILHOMN

MPOBEPKU THUIOTE3 OTHOCHUTEIIBHO
3aKOHOMEPHOCTEN MPOTEKAHUS
XUMUYECKUX PEAKUH U
MPOTHO3UPOBAHUS BO3MOYKHOCTEH
WX OCYILIECTBJICHHUS;

- yMeTh TOJATBEPKJAaTh Ha
KOHKPETHBIX TpUMepax
XapaKTep 3aBUCHMOCTH
PEaKIMOHHONW  CIOCOOHOCTH
OPraHNYECKUX COCTMHCHUN OT
KpaTHOCTHU U THUIIA KOBAJIEHTHOM
csi3u ("s" " "),

B3aMMHOI'0O BJIMSHUS aTOMOB U
TPYIIT aTOMOB B MOJIEKYJIaxX; a
TaKkKe OT  0COOEHHOCTEH
peanu3anui  Pa3InIHbIX
MEXaHU3MOB TMPOTEKAHMS
peaKIuii;

- yYMETh XapaKkTepH30BaTh
AJICKTPOHHOE CTPOSHHE aTOMOB
(B OCHOBHOM U BO30Y>KIEHHOM
COCTOSIHUM) U HOHOB
XHMHUYECKHX djIeMeHTOoB 1 - 4
nepuosoB Ilepuoguueckoi
cuctembl /.M. MenaeneeBa u
WX BaJCHTHBLIC BO3MOJKHOCTH,
WCIIOJIB3YS TIOHITHS

"s", "p", "d-snexTpoHHbIE"
opOuTamu, SHEPreTHICCKUE
YPOBHH; OOBSICHSTH
3aKOHOMEPHOCTH HM3MCHCHHS
CBOMCTB XHUMHYECKUX
JIEMEHTOB M 00pa3yeMbIX UMM
COCAMHEHUN 1O TepHoJiaM |

rpymniam;,




OK 02. Ucnonp3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKa, aHATN3a U
MHTEpIpETaIH
uHpOpMaLUU U
nH(pOpPMAIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 337144
npodeccHoHATBHO N
JEeATEIbHOCTH

B oGnactu nenHoCcTH
HAYYHOT'O TMO3HAHUS:
c(hOpMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U
0OLIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JAHAJIOTE
KYJIBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa B
MOJIMKYIBTYPHOM MHPE;
COBEPIIICHCTBOBAHUE
SA3BIKOBOM M YUTATEIBCKOMN
KYJIBTYPBI KaK CPEACTBA
B3aUMOJICUCTBHUS MEKITY
JIOJIbMU U TIO3HAHUS MUPA;
- OCO3HaHUE IEHHOCTH
HAYy4YHOW JIEATEIIbHOCTH,
TOTOBHOCTH OCYIIIECTBIISATH
MIPOCKTHYIO U
HCCIIEA0BATEBCKYIO
JeSITeTbHOCTh
WMHAUBUAYAJIbHO U B
rpynne;

OBiagenue
YHHUBEpPCaIbHBIMU
y4eOHBIMU
MO03HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHhopMaIuei:
- BJIAJICTh HaBBIKAMHU
noJIydyeHus: THpOpMaIuu 13
MCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJILHO
OCYILIECTBIISITH MIOUCK,
aHaJIU3, CUCTEMAaTH3aIUIO U
UHTEPIIPETALNIO
uH(GOPMAIIUU PA3TUIHBIX
BHJIOB U (hopM
MPEJICTaBICHNUS,

- C03/1aBaThb TEKCTHl B
pa3inuuHbIX dopmaTax C
y4€TOM Ha3HAYEeHUS
uH(bOPMALlUK U TEIEeBOU
ayJIUTOpUH, BBIOHpas
ONTUMABHYIO (hOpMYy
MPEJICTaBICHUS U
BU3YalIU3allHH;

- OLICHUBATD
JIOCTOBEPHOCT,
JETUTUMHOCTD

- YyMETb IUIaHMPOBaTh U
BBITIOJTHATh XUMUYCCKHIA
AKCIEPUMEHT (IIPEBpALLCHUS
OpraHMYeCKUX  BELIECTB  IIPU
HarpeBaHuu, MOJIY4YEHUE ATUIICHA
U HU3YyYECHHE €r0 CBOMCTB,
KayeCTBEHHbIE PEAKIIMH Ha
aJbJIETU/Ibl, Kpaxmall, yKCYCHYIO
KUCJIOTY; JIeHaTypaius

OEIKOB IpU HarpeBaHUW,
[IBETHBIC PEAKIUU OEJIKOB;
IIPOBOAUTDH PEAKIUU HOHHOTO
oOMeHa, OTIpeIeIATh Cpesy
BOJIHBIX PacTBOPOB,
KayeCTBEHHbIE pEaKlUUU Ha
cynbdar-, kapOoHAT- U
XJIOPUJI-aHUOHBI, Ha KaTUOH
aMMOHWUSI; peliaTh
AKCIEPUMEHTAJIbHBIE 3a/1a4H

no temMam "Meramiel" u
"Hemetannbl") B COOTBETCTBUU
C TIpaBWJIaMH TEXHUKA
0€301acHOCTH P 0OpaIeHUH ¢
BELIECTBAMU U J1aOOPaTOPHBIM
000pyi0BaHHEM; TMPEICTABIATD
pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B  ¢opMe
3allUCU  ypaBHEHHM
COOTBETCTBYIOUIUX PEaKINi U
dbopMynupoBaTh BHIBOIBI Ha
OCHOBE 3THX PE3y/IbTaTOB;

- YyMETb aHaJIU3UPOBAThH
XUMHYECKYI0 HH(GOPMAIIUIO,
MOJIy4aEMYI0 U3 Pa3HbIX
HCTOYHUKOB (CPEICTB MacCOBOM
uH(popMaIuu, CeTh

WuTepHer u apyrue);

- BIIAJCTh OCHOBHBIMH METOJIaMU
HAyYHOTO IO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUN
(HabmroieHue, M3MEpPEHHE,
HKCIEPUMEHT, MOJICTTUPOBAHUE);
- YMeTb HPOBOJMUTH pacueThl
Mo XUMHYECKUM QopMmyiaM U

YpaBHCHHUAM XUMHUYCCKUX
peaKI_II/II\/’I C HUCIIOJIB30BaAHHUEM
(1)I/I3I/I‘ICCKI/IX BCJINYHH,
XapaKTCpU3yromux BCIICCTBA

C KOJIMYECTBEHHON CTOPOHBI:
Macchl, o0bemMa (HopMaabHbIe

yCJ'IOBI/I}I) ra3oB, KOJIMYCCTBA
BCIIICCTBA, HCIIOJIBb30BAaTh
CHUCTCMHBIC




uHpopManuu, ee
COOTBETCTBHUE MPABOBBIM U
MOPaJIbHO-3THYECKHM
HOpMaMm;

- HCHOJb30BaTh CPENCTBA
UH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOTMM B pELICHUU
KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX U
OpraHM3alMOHHBIX 33/1a4 C
coOmroaeHreM TpeOoBaHU
SPTrOHOMHKH, TEXHHUKH
0€30I1aCHOCTH, THTHEHEI,
pecypcocOepekeHus,
NPAaBOBBIX W JTHYECKUX
HOpPM, HOPM
UH(GOPMALMOHHON
0€e30I1aCHOCTH;

-BJIQ/ICTh HABBIKAMHU
pacrio3HaBaHUs U 3aIIATHI
nHpopmanuy,
nHpOpMaLMOHHON
0€30ITaCHOCTH JINYHOCTH,

XAMUYECKUEe 3HaHUSA JUIs
IIPUHATUSA PELICHUHA B
KOHKPETHBIX

KU3HEHHBIX CHUTYalUsAX,
CBA3aHHBIX C BEIIECTBAMH U
ux

NPUMEHEHHUEM; - YMETh
CaMOCTOSITENIbHO TUIAaHUPOBATh U
MPOBOJIUTh XUMUYECKUN
AKCHEPUMEHT (TIOJy4EeHUE U
M3y4YEHHE CBOWCTB
HEOPraHUYECKUX U

OpraHUYECKHUX BEILECTB,
KayeCTBEHHbIE PEAKIINU
YIJI€BOJA0POJIOB

pa3IMyYHBIX KJIaccoB H
KHUCIIOPOICOAEpIKAIIUX
OpraHUYeCcKUX

BELIECTB, pElIeHNE
AKCIEPUMEHTAIbHBIX 33434 IO
pacrno3HaBaHUIO

HEOPraHWYECKUX H
OpraHMYeCKHUX BEIIECTB) C
COOJIr0IEHNEM

mpaBuJ1 6€30TaCHOTO OOpAIIEeHHS C
BEIIECTBAMU U JIAOOPATOPHBIM
000pyI0BaHUEM,
bopMyIHpoBaTh
UCCIIEI0BAHMUS,
IPEJOCTaBIATh B PA3INYHOMN
dopme pe3ynbTaThl
HKCIIEPUMEHTA,

aHAJIM3UPOBATh U OLIEHUBATh UX
JIOCTOBEPHOCTH;

- YMETh OCYILECTBIIAThH
LIeJICHANPABJICHHBIH TOUCK
XUMHUYECKOI

uHGOpMaLUU B Pa3IUYHbIX
UCTOYHUKAX (Hay4yHas W y4eOHO-
Hay4Has JUTepaTrypa, CpeIcTBa
MaccoBoil HH(opMaMM, CeTh
WutepHer u apyrue),
KPUTUYECKH aHAJU3UPOBAThH

Oeiun

XUMUYECKYIO
uHpopMalnio, TepepadbaThIBaTh
€e U HCIOJIb30BaThb B

COOTBETCTBHH C IIOCTABJICHHOM
yueOHOM 3a/1ayeii;

- BIIAJSTh CHUCTEMOM 3HAHUU O
METOJaX HAay4YHOT'O MO3HAHMS
SBJICHUN TPUPO/IBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax "




OK 04. DddexTrBHO
B3aMMO/ICMCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K
CaMOPa3BUTHIO,
CaMOCTOSTCILHOCTH U
CaMOOTIPEICTICHUIO;
-OBJIaJICHUE HAaBBIKAMU
yueOHo-
HCCIIEIOBATEIIHLCKOM,
MIPOEKTHOM U COLIMAIBHON
JIeITEIIEHOCTH;

OBnanenne
YHUBEPCATHHBIMHU
KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) coBMecTHas
JEeITEIBHOCTD:

-IIOHUMAaTh U
HCIOIb30BaTh
MPEUMYIIECTBAa KOMaHIHOM
Y UHIUBUIYAJIBHOU
paboTHI;- MPUHUMATH SN
COBMECTHOM NIEATEIBHOCTH,
OpPraHu30BBIBATH U
KOOPJAUHHUPOBATH JICHCTBHS
10 €€ JOCTHIKEHUIO:
COCTaBJIATH IJIaH
JEUCTBUM, pacrpenensaTh
pOJIU C y4EeTOM MHEHUI
Y4aCTHUKOB 00CYXKIaTh
pe3yabTaThl COBMECTHOM
paboThI;- KOOPAUHUPOBATH
U BBITIOJHSTH paboTy B
YCIIOBUSIX PEabHOIO,
BUPTYAIILHOTO U
KOMOMHHPOBAaHHOTO
B3aMMO/ICHCTBUS,

- OCYILUECTBIIATH
IMO3UTHBHOE
CTpPaTernuecKoe MOBEJICHUE
B PA3JIMYHBIX CUTYALIMSIX,
MPOSIBISATH TBOPUECTBO U
BooOpakeHue, ObITh
MHUIMATUBHBIM

YMEHUSIMH TPUMEHATH O3THU
3HaHUS MpHU
AKCHEPUMEHTAIBHOM
HUCCIICIOBAaHNH BEILECTB U JIJIs
O0OBSICHCHHUS XUMHUYCCKUX
SIBIICHHI,

HMEIOIUX MECTO B MPUPOJIE
MPAKTUYECKOW  JEATEIbHOCTH
YyeJIOBEKa U B IIOBCEIHECBHOM
JKU3HHU,

- YMCTh IUIAHHUPOBATHL U
BBIIOJTHATh XUMHYECKHI

DKCIIEPUMEHT
(mpeBpallleHUss  OPraHUYECKUX
BEIIECTB IIPH  HAarpeBaHUH,

MOJTYYCHHE JTUJICHA U HU3y4YeHUe
e€ro CBOMCTB, KadeCTBECHHBIC
PEaKIy Ha abJACTHIBI, Kpaxmall,
YKCYCHYIO KHCIIOTY; IEHATYpPAIIHs
OeIKOB NpU HarpeBaHUH,
[IBETHBIC PEAKIIUU OEIJIKOB;
MIPOBOJIMTH PEaKIIN HOHHOTO
oOMeHa, OTIpeCIIATh Cpesy
BOJIHBIX PacTBOPOB,
KayeCTBEHHbIE pEaKlUUUd Ha
cynbdar-, kapOoHAT- U
XJIOpUJI-aHUOHBI, Ha KaTHOH
aMMOHHMSI; peniaTh
AKCIEPUMEHTAIbHBIE 3a/1a4H T10
teMam "Metamnel" U
"Hemeramisl") B COOTBETCTBUH
C TIpaBUJIaMU TEXHUKU
0€301aCHOCTH MPU 0OPaIEHUH C
BELIECTBAMU U JIaOOPATOPHBIM
000pysOoBaHNEM; TPEICTABIATD
pe3yabTaThl XUMHUYECKOTO
JKCIepUMeHTa B (dopMme
3alucyu  ypaBHEHUH
COOTBETCTBYIOIIUX PEAKLUUN U
dbopMynupoBaTh BHIBOJIBI Ha
OCHOBE ATHX PE3y/IbTaTOB;

-yMeTh CaMOCTOSATEIbHO
IUTAHUPOBATh U TPOBOJUTH
XUMHYECKUN IKCIIEPUMEHT
(TMoy4eHue U u3yueHue CBOICTB
HEOPraHUYECKUX U
OpraHUYeCKUX BEIECTB,
KauyeCTBEHHBIC PEAKIINH
YTIIEBOAOPOIOB Pa3TUYHBIX
KJIACCOB W KUCJIOPOJICOEPIKAIIIX
OpraHNYECKUX BEIIECTB, PEIICHUE
HKCIEPUMEHTAIBHBIX 3334 10




OK 07. CopeiicTBoBatTh
COXPAHEHUIO OKpYKaroIen
cpensl,
pecypcocOepeKeHHIo,
MIPUMEHSATH 3HAHUS 00
W3MCHCHHH KITMMATa,
MIPUHIIUATIB OEPEKITUBOTO
MPOM3BOICTBA, 3((HEKTUBHO
NEUCTBOBATh
Ype3BhIYANHBIX CUTYaLUSIX

Osnajenue
YHUBEPCAIbHBIMU
peryasiTUBHBIMU
JICUCTBUSMU:

T') IPUHSATHE ce0s U IPYTHX
JIOJEN:

- MPUHUMATh MOTUBBI U
apryMEHTBI IPYTUX JIIOAEH
IIPU aHAJIU3€ Pe3yJIbTaTOB
JESITENIbHOCTH;

- IPU3HABaTh CBOE MPaBO U
IIPaBO JAPYTUX JIFOAECH HA
OIINOKU;

- pa3BUBAThH CIIOCOOHOCTH
MOHUMATh MUP C TIO3UIUU
JPYroro 4ejioBeKa;

B o6iactu 3xos0rnyeckoro
BOCIIUTAHUS:

- c(OpMHUPOBAHHOCTH
9KOJIOTUYECKOW KYJIBTYPBI,
TIOHUMAaHHE BIIASTHHS
COIMATTFHO-9KOHOMUYECKHUX
MIPOLIECCOB HAa COCTOSIHUE
MPUPOJTHON M COLMATBHOMN
cpenbl, OCO3HaHUE
r100aMbHOTO XapakTepa
9KOJIOTUYECKHUX TTPOoOIeM;

- IUIAHUPOBAHUE U
OCYILIECTBJIEHUE IEUCTBUN B
OKpYy»Kalolllen cpesie Ha
OCHOBE 3HaHUA LeJel
YCTOMYMBOTO Pa3BUTHUSA
YEJI0BEYECTBA; aKTUBHOE
HENpUsITUE JCHCTBUH,
NPUHOCSIINX Bpea
OKpYXarollen cpeae;

- YMEHUE [IPOTrHO3UPOBATh
HeOIaronpusiTHbIC
3KOJIOTUYECKHE
MOCJIEICTBUS
peANPUHUMAEMBbIX
JEUCTBUM, IPEAOTBPAIIATh
uXx;

-pacliMpeHue OrmbITa
JEeSATETbHOCTH
JKOJIOTUYECKOMN
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HABBIKAMU
y4eOHO-
HCCIeI0BaTEIbCKOM,
IIPOCKTHOM U COLUATILHOMN
JESITEIbHOCTH;

pacno3HaBaHHIO HEOPraHUUECKUX
U OPraHuYecKHX BEIECTB) C
COOJII0ICHUEM TTPaBUII
0e30macHOTo 0OpaIeHus ¢
BEIIECTBAMH U JIA0OPATOPHBIM
000pyI0BaHUEM,
dbopmynupoBaTh  IeNH
UCCJICIOBAHUSI, TIPEIOCTABIISATh B
pa3nuaHOi opme pe3yIbTaThl
IKCIIEPUMEHTA, aHATU3UPOBATH U
OLICHHBATh UX JOCTOBEPHOCTB;

- copmupoBaTh IMpeaCTaBICHUS:
0 XMMHUYECKON COCTaBJISIOMICH
€CTECTBEHHOHAayYHON KapTUHBI
MHpa, PO XUMHUU B TIO3HAHUU
SBJICHUN TNPUPOJIBI, B
(bOpPMUPOBAHUH MBITIUICHUS] U
KYJIbTYpbI JINYHOCTH, €€
(GyHKIMOHAJIBHOW TPAaMOTHOCTH,
HEOOXOUMOM ISl peIIeHUs
MPAKTUYECKUX 3a/a4y U
HKOJIOTHYECKH 00OCHOBAHHOTO
OTHOIIEHHSI K CBOEMY 3/I0POBbBIO U
MPUPOJAHON Cpelie;

- yMeTb coOdroAaTh IpaBuiIa
AKOJIOTHYECKU 11eJIeCO00Pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOMH
JESITEIbHOCTH B LIETISAX
COXPaHEHHUS CBOETO 3I0POBbsI U
OKpYXKaloIllle MPUPOIHON CPEIbl;
YUUTHIBaTh OMACHOCTh
BO3JICIICTBUSL HA >KUBBIC
OpraHu3Mbl OTPEeIEHHBIX
BEIIECTB, MOHUMAs CMBICI
nokasaressi MpeAenbHOU
JOTYCTUMOW KOHIEHTpaIUK; -
YMETh MPOTHO3UPOBATH,
aHaJIM3UPOBATH U OLICHUBATH C
MO3ULUN IKOJIOTMYECKOU
0€30MacHOCTH  TOCIIEJCTBUS
OBITOBOM M MPOU3BOJICTBEHHON
JIeATEIbHOCTH  YEJIOBEKa,
CBSI3aHHOU ¢ mepepaboTKoit
BEILIECTB; MCMOJb30BaTh
MOJY4YCHHbIE 3HAHUS IS
MPUHATHS TPAMOTHBIX PELICHUN
po0JIeM B CUTYaIUsIX, CBSI3aHHBIX




[IK 2.3. KontponupoBaTb

pacxo]| ChIpbs, IPOIYKLHUH,
peareHToB, KaTajau3aTopoB,
TOTUIMBHO-3HEPTr€TUUECKHUX

pecypcoB

Bnanenue ocHOBHEIMH
METOJIaMU HAyIHOTO
MO3HAHUS, HCIIOJTb3yEMBbIMH
B XUMHH: HAOIIOAEHHE,
OTIMICaHWE, U3MEPCHHE,
IKCIIEPUMEHT;, YMCHHE
00pabaThIBaTh, OOBSICHATH
Pe3yIIbTaThI MPOBEICHHBIX
OIIBITOB U JIEIaTh BBIBOJIBI;
TOTOBHOCTH M CITOCOOHOCTh
MIPUMEHSTH METOIBI
TTO3HAHUS TIPH PEIICHUN
MPaKTUYECKUX 3a]1a4

- cOpMHUPOBAHHOCTH
yYMEHUS aBaTh
KOJIMYECTBEHHBIC OICHKH U
MIPOBOJIUTH PACUYETHI IO
XUMUYECKUM (popMyiaM u
ypaBHEHUSIM

C XUMHEH;

- YMETh OCO3HABATh OMMACHOCTh
BO3JCHCTBHUS Ha XUBBIS
OpraHu3Mbl

OIPEIEIEHHBIX BEIIECTB, IOHUMAs
CMBICJI [TOKA3aTeJIsl MPeAeIbHON
JOTTYCTUMOW KOHLIEHTpAIUU, U
HOSICHATh Ha TNPHMEPax CIOCOOBI
YMEHBIICHUS W TPEAOTBpAICHUS
X BPEIHOIO BO3JCHCTBHUS Ha
OPraHu3M 4YeJIOBEKA.

- BJIaJICHUE OCHOBOIIOJIAratouuMu
XUMUYECKUMH TIOHSITHIMH,
TEOPUSIMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BaHUE XUMHYECKOU
TEPMHUHOJIOTHEN U CUMBOJIMKOMN

- cOpMHPOBAHHOCTH
MPEJCTABICHUN O MECTE XUMUU B
COBpPEMEHHON HAyYHOUN KapTUHE
MUpa, B podeccuoHanIbHOM
JeSITeNIbHOCTH,

MOHUMAaHHE POJIH XUMHH B
(GhOopMHUPOBAHHUH KPYTro30pa 1
(GyHKIMOHATIBHOU IPaMOTHOCTH
YeJI0BeKa JUIsl peleHUs
MIPAaKTUYECKUX 33]1a4, B TOM YHCIIE
npohecCuoOHATBHOM
HaIlpaBJIEHHOCTH

- BJIAJICHUE MTPABUJIAMU TEXHUKHU
0€301acCHOCTH MPH UCIIOJIb30BAHUU
XUMHUYECKHX BELIECTB




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHON JUCHUTLIAHBI

2.1. O0bem o01Ie00pa3oBaTeIbHOM AUCHMIIMHBI M BUABI Y4eOHOI padoThl

Buja yueoHoi padoThl O0bem yacoB

O6beM 00pazoBaTeNbHOM MPOTPAMMBbl JUCIUIIMHBI 148
B TOMYHCIIE:

TEOPETUUECKHE 3AHATHS 86

71a00paTOPHBIE U MPAKTUYECKUE 3aHATHS 48
[IpodeccroHanbHO OPHEHTHPOBAHHOE COJIEPKAHUE 64
B TOM YHCJIE:

TEOPETUUECKUAE 3aAHATHS 30

MPAKTUYECKUE3aHATH 22

1a00paToOpHBIC PAOOTHI 12
Koncynprammm 8
ITpomexxyrouHas arrectanus B GopMe dK3aMeHa 6




2.2. TemaTu4ecKHuii MJIaH U coJiep:KaHUe TUCHUTLTUHBI

HaumeHnoBanue pa3aenoB u Tem

Coneprxanue yueOHOTO MaTepuana (OCHOBHOE U MPO(ecCHOHAIBHO-
OPHUEHTUPOBAHHOE), JIA0OPATOPHBIC U MPAKTUYCCKUE 3aHATHUS

O0BeM
4acoB

dopmMupyemsle
oOuiue u
npodeccuoHallbHbIE
KOMIIETEHIINH

2

4

1 cemectp

Paznen 1. O0masi 1 Heopranuyeckasi XMuMHUs

51
(16/18)

Tema 1.1.
CrpoeHune aTOMOB XUMHUYECKUX
3JIEMEHTOB W MPUPOJIA XUMHUIECCKON
CBSI3U

Copnepixanue y4eOHoro Marepuaaa/mpogecCHOHAILHO-
OPHEHTHPOBAHHOE COJEP:KAHME:

6 (-12)

CoBpeMeHHast MOJIeTTh CTPOCHHUS aToMa. DJIEKTPOHHAs! KOH(UTypaIys atoma.
Kiaccudukariusi XUMUYECKHX JIEMEHTOB (S-, P-, d-2eMenThI). BajeHTHbIe
3JIEKTPOHBI. BalleHTHOCTB. DJIEKTpOHHAs MPUPOJA XUMUYECKOU CBA3H.
DnexTpooTpuLaTenbHOCTh. KoBaneHTHas cBsI3b, €€ pa3HOBUAHOCTH U
MEeXaHU3MBbI 00pa3oBaHus (0OOMEHHBIN U JOHOPHO-aKIENTOPHEIN). MloHHas
CBs3b. MeTajuinueckas cBsA3b. BogopoaHas cBsi3b. MeXMOJIEKYISIpHbBIC
B3auMO/JIeHCTBUS. 130TOTIBI, OCHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa,
rUOpUIN3AIUs AaTOMHBIX OpOUTANICH.

IIpakTyeckoe 3auarTue Ne 1

Pewenue npakmuueckux 3a0anuil Ha cocmasienue 31eKmpoHHO-
epaghuuecxkux hopmyn snemenmos 1—4 nepuodos. Pewenue 3a0anuii na
UCNONb308AHUE XUMUYECKOU CUMBONUKY U HA3ZBAHULL COCOUHEHUL NO
HOMEHKAAMype MeNCOYHAPOOHO20 COI03a Meopemuieckoll U NPUKIAOHO
XUMUU U MPUBUATLHBIX HA38AHULL OISL COCMABLEHUSL XUMUYECKUX popmy
08YXAMOMHBIX COCOUHEHULI (OKCUO08, CYIbPUA08, 2UOPUO08 U M.N.) U OpYUX
HeOp2aHu4ecKux coeOUHeHULl OMOeIbHbIX KIACCO8.

OK 01
K 2.3

Tema 1.2.
[Tepunoaudeckuii 3aKOH 1 TaOIHIIA
. 1. MeHnaeneeBa

Conepxxanue y4eOHOro MarepuaJa:

IIpakTuyeckoe 3ansaTue Ne 2
[Tepuonnueckas cucreMa xuMudeckux iemeHToB .M. Menneneesa.
®dusnueckuit cmeici [lepuoanueckoro 3akona .M. Menneneesa.

OK 01
OK 02
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3aKOHOMEPHOCTH H3MEHECHHSI CBOMCTB XUMUYECKUX AIEMEHTOB, 00pa3yeMbIX
VMMM MPOCTHIX U CJIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOTO 3JieMeHTa B [lepuoanueckoit cucreme. MUpoBO33peHUYECKOE U
Hay4yHoe 3HaueHue [lepuoanueckoro 3akona [[.M. Menaeneesa. [Iporuossl
J.U. MengneneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemnienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI Ha
XapaKTepPHU3aIUI0 XUMHUECKUX YIEMEHTOB «Meramueckue /
HEMETAJUTMUYECKUE CBOMCTBA, DIIEKTPOOTPUIIATEIIBHOCTD U CPOJICTBO K
ANEKTPOHY XUMHUYECKUX DJIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM
CTPOCHHEM H TOJIOKEHHUEM B MEPUOANUECKON CHCTEME XHUMHUYECKUX
anemenToB .M. Menneneena.

Tema 2.1.
THUIbl XUMUYECKUX pEaKIHil

Conep:kanue y4e0HOro MaTepuaia/mpodeccuoHaIbLHO-
OPHEHTHPOBAHHOE COJEPKAHME:

4 (-14)

Knaccudukanus u THIBI XUMUYECKUX PEAKIINI C y4aCTHEM HEOPTaHUYECKUX
BenecTB. KonnuecTBeHHbIE OTHONIEHUS B XUMHUH. OCHOBHBIE
KOJINYECTBEHHBIE 3aKOHBI B XUMHUU M PACUETHI 110 YPABHEHUSM XUMHUYECKUX
peaknuii. Monb Kak eAuHMIIA KOJIMYECTBA BeliecTBa. MoJjispHas mMacca.
3aK0HBI COXPAHEHHS MacChl U SHEPTUH. 3aKOH ABOTaapo. MosipHBINA 00BeM
razoB. OTHOCHTEIbHAS IIOTHOCTH T'a30B. Peakmuu koMIuiekcooOpa3oBaHus C
y4acTHEeM HEOPraHWYECKUX BEIIECTB (Ha MpUMepe THAPOKCOKOMILIIEKCOB
IIMHKA ¥ QJTFOMUHUSA).

IIpakTHyeckas padora Ne3

Cocmasnenue ypagHeHull peakyuii COeOUHEeHUs!, PA3JIONCEHUS, 3aMeUeHUs,
0bMmeHa. YpasHenus peakyuil 20peHusi, UOHHO20 0OMeHA, OKUCTeHUsL-
soccmarosnenus. Pacuem xonuuecmeenHbix Xapakmepucmuk UCXoOHbIX
gewecms u npooykmos peaxkyuu. Pacuem xonuvecmsennvlx xapaxmepucmur
NPOOYKMA peakuyuy COeOUHenUs, eciu 00HO U3 8euecms 0aHoO 8 U30bImKe
u/unu cooepacum npumecu. Pacuem maccogotl unu 06vemMHoll 001U 861X00a
NPOOYKmMa peakyuu coeOUHeHUs Om meopemuyecku 603ModcHo2o0. Pacuem
00veMublX omHoueHull 2az08. Pacuem maccol (0o6vem, konuvecmeo
seujecmeaa) npooyKkma peakyuu, eciu 00OHO U3 euecms 0aHo 8 eude
Pacmeopa ¢ onpeoeieHHOl MaccoBoll 00ell pACMBOPEHHO20 GeUleCMEd.

IIpakTnueckas padora Ne4

OK 01
[IK 2.3
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Ypasuenus oxucienus-eoccmarnosnenus. Cmenens okucienus. Oxuciumens u
soccmanogumensv. OKUCITUMENbHO-80CCMAHOBUMENIbHbLE PEAKYUU 8 NPUPOIe,
NPOU3B00CMBEHHBIX NPOYECCAX U HCUSHEOesTMEeNbHOCTU OP2AHUZMOS.
OkuciumenvHo-eoccmanosumenvhulil nomenyuan cpeovl. Cocmasnenue u
VPABHUBAHUE OKUCIUMETbHO-80CCIMAHOBUMENbHBIX PeAKYULL Memooom
2n1eKmpoHH020 banranca. Tunuunvle Heopeanuvyeckue OKUCIUmenu u
80CCMaHOBUmMenu. INeKmpoau3 pacmeopos U pacniagos Coiell.

Tema 2.2
DNEKTPOTUTHYECKAS JUCCOIHAITHIS
Y MOHHBIA 0OMEH

Conep:xanue y4eGHOro MaTtepuaja/npogeccnoHaIbHO-
OpHEHTHPOBAHHOE COJeP:KAHHE:

8 (4/4)

Teopusi snexmporumuyueckol ouccoyuayuu. Peaxyuu uonHo2o obmena.
Cocmaenenue peaxyuti UOHHO20 OOMeHA nymem COCMABNEHUs UX NOJHbIX U
COKPAWeHHbIX UOHHBIX YypaeHeHuli. 1 uoponaus coneu. 3naueHue 2uopoauza 8
ouonocuueckux  oomennvix  npoyeccax. Ilpumenenue  eudponuza 8

NPOMBIUIIEHHOCTU.

4

JlabopaTropnasi padora Nel
Peaxyuu euoponusza

JlaGopaTopHasi padora Ne2
Hccneoosanue cpedvl pacmeopos conell, 00pA306AHHBIX CUNbHBIMU U

CabbIMU NPOMOIUMAMU, U UX PEAKYULl C pacmeopamu weioyu u kapbonama
Hampus. CocmasneHue peakyuii 2UOpoIU3a Coell.

OK 01
K 2.3

Tema 3.1.
Knaccudukanus, HOMEHKIAaTypa u
CTPOEHHE HEOPTraHUYECKUX

Conep:xanue yueOHOoro MarepuaJa/npodeccuoHaIbLHO-
OPUEHTHPOBAHHOE CO/IeP:KAHME:

8 (-/4)

OK 01
OK 02
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BCIICCTB

[Ipenmer HEOpraHnvyeckoM XUMHUH. B3auMOCBSI3b HEOPraHUYECKUX BEILECTB.
Knaccudukanus Heopranndeckux BeniecTs. [IpocTbie U COKHBIE BEIECTBA.
OcCHOBHBIE KJIACChl CJIOKHBIX BEHIECTB (OKCHJbl, T'MAPOKCUABI, KUCIOTHI,
cosn). HoMmeHkiiaTypa 1 Ha3BaHUE HEOPraHMUYECKUX BELIECTB MCXOMS U3 HX
XUMUYECKOH (HOPMYITBI WIIM COCTABJICHHE XUMUYECKOH (DOPMYIIBI UCXOIS U3
Ha3BaHUs BEILECTBA 10 MEXAYHAPOIHOM WM TPUBHAIILHOM HOMEHKJIATYpE.
MexMonekynsapHbeie  B3auMmoaencTBus. Kpucramutoruaparsl.  ArperatHsie
cocTostHUsl BemecTBa. Kpucramimueckue u amopdHbIe BemiecTBa. THIIBI
KPHUCTAJUIMYECKUX  PEIIETOK (aTromHas, MOJIEKYJISIpHAs, MOHHas,
MeTaJUTM4ecKas). 3aBUCUMOCTh (DU3MYECKUX CBOWMCTB BEIIECTBA OT THIIA
KpUCTAIIMYECKOW  pemieTkd.  [IpuumHBI ~ MHOrooOpas3usi  BELIECTB.
CoBpeMeHHbIE TPEACTABICHUS O CTPOEHUU TBEPAbIX, JKUIKUX U
ra3000pa3HbIX BenecTB. JKuaKue KpUCTaibl.

IIpakTHyeckoe 3ansaTHE Ne S

Pewenue 3a0au na pacuem maccosou 0o1u (Maccol) XumMuyecko2o djiemMeHma
(coeounenus) 6 monexyne (cmecu). Pewenue npaxmuueckux 3a0anutl no
KAaccugpurayuu, HOMEeHKIAmype u XUMuieckum popmynam HeopeaHudeckux
gewiecms pasiudHbIX KIACCO8 (Ha3vleamov U COCMAssAms opmyivl
XUMUYECKUX 8eujecms, Oonpeoeisms NPUHAONLEHCHOCMb K KIACCY).
Hcmounuku xumuyeckoi ungopmayuu (HayuHas u y4yeOHO-HAYYHASA
aumepamypa, cpedcmea maccogotl uHgopmayuu, cemv Unmeprem u
opyeue). [louck ungopmayuu no Ha38aHuUsAM, UOeHMUDUKAMOpam,
CMPYKMYPHLIM DOPMYIAM.

IIK 2.3.

Tema 3.2.
Du3uKo-XUMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB

Conep:xanue yueOHOoro MarepuaJa/npodeccuoHaIbLHO-
OPUEHTHPOBAHHOE CO/IeP:KAHME:

16 (8/2)

Memannvr. Obwue guzuueckue u xumudeckue ceovicmea memannog. Cnocooul
noiyuenus.  3HaueHue  Memanilo8 U HeMemaulo8 6  npupode U
JHCU3HedesImeNlbHOCMU YenogeKka u opeanuzmos. Kopposzus memannos: 6uouvl
KOppo3uu, cnocoosl 3aujumsl Memaiios onm KOppo3Uul.

OK 01
OK 02
IIK 2.3
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Hememannoi. 061/1/;1/16 qbwuuecxue U Xumuyeckue ceoucmea Hememasos.

Tunuunsie ceoticmea memannos IY-YII epynn. Knaccupuxayus u 4
HOMeHKIamypa  coeOunenuti Hememannos. Kpyeosopomwi  6uocenmvix
91eMEHMO8 8 Npupooe.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB
(oxcHm0B, THAPOKCHUIOB, KHCJIOT, COJeH W J1p.). 3aKOHOMEPHOCTH B 5
M3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOTHBIX COCTUHEHUMN, BBICIIUX
OKCHJIOB Y THUJIPOKCH/IOB.
IMpakTuyeckne 3ansaTus Ne6
CocraBiieHHE YpaBHEHUW XUMHUYECKUX PEAKIUNA C Y4aCTHEM MPOCTHIX U
CJIIOKHBIX HEOPTraHWYECKHUX BEIIECTB: OKCHUJIOB METAJJIOB, HEMETaJUIOB M
aM(OTEepHBIX  DJIEMEHTOB, HEOPTraHWYECKUX  KHCJIOT, OCHOBAaHUU © 2
aM(}OTEepHBIX THAPOKCHUJIOB, HEOPTAaHUYECKUX COJIEH, XapaKTePU3YIOIIUX UX
CBOIICTBA.
Pemrenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJJaHUN HA CBOMCTBA
Y TIOJTY9CHHE HEOPTaHUYECKUX BEIIECTB.
JlabopaTopHble 3ansaTus Ne 3
«Ceoticmea mMemanios u HemMemanioe.
Hccnedosanue puzuueckux u XuMuyeckux c80UCme Memanios u Hememaios.
Pewenue sxcnepumenmanvuwvix 3a0a4 N0 CBOUCMBAM — XUMUYECKUM 2
CBOUCMEAM Memailos U HeMemanios, No PACNO3HABAHUIO U HNOJAYYEHUIO
COeOUHeHULl Memalos U HeMemauios.
Tema 3.3. Conep:xanue yueOHOoro MarepuaJa/npodeccuoHaIbLHO-
[Ipon3BOCTBO HEOPraHUYECKUX | OPUEHTHPOBAHHOE COepP:KAHME: 6 (4/2) OK 01
BEIIECTB. 3HAYCHHUE U TPUMEHECHHUE OK 02
B OBITY U Ha IIPOMU3BOJICTRBE. Obwue npeocmasienus 0 NPOMBIUACHHBIX CHOCODOAX NOYYeHUs [IK 2.3
XUMUYECKUX 6eujecms (Ha npumepe npouzsooCcmsed amMMuaKd, CepHoll 4

kuciomsl). Yepnas u yeemnas memannypeus. Ilpakmuueckoe npumeHneHue
9NIEKMPONU3A Ol NONYHEHUS UWENLOUHBIX, UeIOYHO3EMENbHbIX MEMAI08 U
antomunus. Cmekno u CUnUKamuas npomviuiienHocms. Ilpobrema omxo0o6 u
noOOYHBIX NPOOYKMO8.

IIpakTuyeckoe 3ansaTue Ne 7
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Pewenue npakmurxo-opueHmuposanHvlx 3a0anuii. 0 poiu HeopeaHu4ecKou
XumMuu 8  pazeumuu - MeOUYUHbl, CO30AHUU HOBLIX MAMepuanos (8
cmpoumenscmee u Op. OMPACAAX NPOMBIULIEHHOCHU), HOBbIX UCMOYHUKOB
SHepeuu (anbmepHamuehvie UCMOYHUKU DHepeul) 6 peuleHuu npoonem
9KON02UHECKOU, IHeP2emuiecKoll U nuuesol 6e30nacHoCmu.

Pa3nen 2. Opranuyeckasi XuMusi

83
(14/16)

Tema 4.1.
Knaccudukanus, ctpoenue u
HOMEHKJIATYpa OPTaHUIECKUX

BEIIIECTB

Conep:xanue y4eGHOro MaTepuaJia/nmpodeccuoHaIbLHO-
OpHEHTHPOBAHHOE COJeP:KAHHE:

7(-12)

IIpeamer opranuueckoi XuMuU. B3anMOCBsI3b HEOPTaHUUECKUX U
OPraHWYECKUX BEIIECTB. XUMHUUECKOE CTPOCHHE KaK MOPSIAOK COSTUHEHUS
ATOMOB B MOJIEKYJI€ COTJIACHO WX BaJIEHTHOCTH. OCHOBHBIE TIOJIOKEHUS
TEOPUHU XMMHUYECKOIO CTPOEHUSI OPraHUYECKUX coequHeHnd A.M.
byrnepoBa. YraepoaHslil CKeJIeT OpraHun4ecKor MOJIEKYbl. MoeKynsipHbIe
U CTPYKTYpHbIE (pa3BEpHYThIE, COKpAILIEHHbIE) XUMUYECKHE POPMYIIBIL.
3aBUCUMOCTH CBOMCTB BEIIECTB OT XUMHUYSCKOTO CTPOCHUS MOJICKYJI.
N3omepust 1 n30Mephl (CTPYKTypHast, reoMeTprdeckas (IUc-TpaHC -
m3omepus). KpatHocTs xumudeckoii cBsi3u. [loHsTHE 0 QYHKIMOHATBHOMN
rpynne. [TpuHIune! knaccupukanuy OpraHuIecKuX COSIMHEHUH.
MexnyHapoHas HOMEHKIIATypa U MPUHIUITBI HOMEHKIIATYPbl OPraHUYeCKUX
COEIUHEHU.

5

IIpakTHueckoe 3aHsaTue Ne 8

Homenknamypa — opeanuueckux — coeOuHeHull  OMOEIbHbIX  KIACCO8
(HacvlujeHHble, HEHACLIWEHHbIE U APOMAMUYECKUe Yee6000po0bl, CRUPMb,
Gernonvl, anvoezudvl, KemoHwvl, Kapoorosvle kuciomsl u 0p.) Cocmasnenue
NOMHbIX U COKPAWEHHBIX CMPYKMYPHbIX (DOPMYT OP2AHUYECKUX Beuecms
OMOENbHbIX  KIACCO8, UCNONb3YA UX HA36AHUSL NO  CUCEMAMU4ecKoll
HomeHnkaamype. Pacuemuvl npocmetiweti ghopmynvl opeanuueckoii MoieKyIivl,
UCX00351 U3 INEeMEeHMHO20 cocmasa (8 %).

OK 01
K 2.3

Tema 4.2
CBolicTBa OpraHMYECKUX
COEIMHEHUN

Coaepixkanue y4eOHOro MaTepuaia/mpogeccHoHATbHO-
OPHEHTHPOBAHHOE CO/IePKAHME:

32 (10/-)
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DU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COCOUHEHUM OTHEIbHBIX
KJ1accoB (0COOCHHOCTH KjacCH(UKAIIMM M HOMEHKJIATYpbl BHYTPH KJlacca;
TOMOJIOTHYECKUH psif u oOmas Gopmyna; nzomepusi; GU3NIECKUe CBOWMCTBA;
XUMHUYECKHE CBOMCTBA; COCOOBI MOTYUYEHUs):

—npeoenbhble Yene000poovl. lopenue memana Kak O0OUH U3 OCHOBHBIX
UCMOYHUKO8 menaa 6 npomvluienHocmu u ovimy. Ceoticmeéa npupooHvix
Y271€8000P0008, HAXOHCOCHUE 8 NPUPOOe U NPUMEHEHUE ANKAHO8,

2 cemecTp

—HenpeoebHble U apomamuiecKkue yeneeo0opoosl. llonumepuzayus smuiena
KaK OCHOBHOE HampasieHue e2o0 UCNOoNb306aHus. | openue ayemunena xax
UCMOYHUK 8bICOKOMEMNEPAMYPHO20 NIAMEHU OJIsL CBAPKU U Pe3KU MEeMALo8;

—KHCIIOPOJICOACPIKAITNE COCNMHEHUs (CIIUPTHI U TPOCThie AUPHI, (HEHOBI,
aJlbACTuabl N KCETOHBI, Kap6OHOBI)Ie KHUCJIOTBI U HUX HpOI/ISBOJIHBIe).
[IpakTueckoe  TpUMEHEHWE  OSTUJICHTIWKONS, TyMIepuHa,  (eHona.
[Ipumenenne Qopmanmpaernaa, aneTanbIernia, YKCYyCHOW KHCIOTHL. Mpbia
KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT. MOFOIIHE CBOMCTBA MbLIA;

OK 01
OK 02
[IK 2.3

—a30TCOJIepIKaIie COCTMHEeHUsI (AMUHBI 1 aMUHOKHCIIOTHI, OCIIKH).

Knaccudukanus 1 0coOEHHOCTH OPraHUYECKUX peakinuid. PeakiimoHHbie
neHTpsl. Pagukanel. [lepBoHavaabHBIC TOHITHS O THIIAX M MEXaHU3Max
OPraHMYEeCKUX PEaKIIUH.

IIpakTHyeckoe 3ansaTue Ne 9

Pemenne 1nenodek mpeBpaiieHuii Ha TEHETHYECKYIO CBS3b MEXIY KIIaCCaMH
OPraHMYEeCKHX COCIMHCHUM C COCTABJICHHEM Ha3BaHMH OPraHUYCCKHX
COCIMHEHUN MO TPUBHAIBHON WJIM MEXIYHAPOJHOW CHUCTEMaTHYECKOM
HOMEHKJIaType. PereHue pacyeTHBIX 3ama4 1O YpPaBHEHHSM PEAKIUN C
y4acTHEM OPraHUYECKUX BEIICCTB.

JlaGopaTtopHble 3ansitust Ne 4

«ITomyueHnue >TUICHA U U3YYCHHE €TO CBOMCTBY.

[Tonyuenue »TUIEHA U3 3TAaHOJIA B TAOOPATOPUH U U3YYEHHUE €ro (PU3NYECKUX
U XUMHYECKUX CBOMCTB.

CocraBiieHHe peakuuid TPUCOECIMHEHUS] U OKUCJIEHHS] Ha MpUMEpE 3TUJICHA.
Pemienne pacdyeTHbIX 3aad4 € UCHOJb30BAaHMEM IUIOTHOCTH Ta30B IIO

BOJIOPOAY U BO3IYXY.
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Tema 4.3.
Opranuueckue BEIIeCTBa B
KU3HEJESITEILHOCTH YEJIOBEKA.
[Ipon3BOACTBO M IPUMEHEHUE
OpraHMYECKUX BEILECTB B
IIPOU3BOJICTBE

Conepxanue y4eOHOro MaTepuaga/mpogeccuoHAIbHO-
OPHEHTHPOBAHHOE CO/IeP/KAHME:

10 (4/2)

Bbuoopranuueckue coenunenus. [lpumenenue u Guonornveckas poJib
yriaeBo1oB. OKUCIIEHUE YIIIEBOJOB — UCTOYHUK YHEPTHH KUBBIX OPraHU3MOB.
Ob6nacTu npuMeHeHus: aMMHOKUCIOT. [IpeBparienns 6eKoB MUK B
opraam3me. buonornueckue GpyHkimu 6emkoB. broornueckue ¢yHKIHH
XKUpOoB. PoJib oprannyeckoil XMMUM B pelIeHUH TPO0IJIeM MUILIEBON
6e3onacHocTi. HykiienHOBbIE KUCIIOTBI: COCTaB U cTpoeHue. CTpoeHue
HykseoTua0B. CoctaB HykiaenHoBbIX kucioT (JJHK, PHK). Pons
HYKJIEMHOBBIX KUCJIOT B KHU3HEAESITEIbHOCTH OPraHU3MOB.

4

Ilpouzs00cmeo opeanuueckux eewecms: Npou3800CmMeo MemaHoid,
nepepabomrka negpmu. Ilonusmunen Kax KPYRHOMOHHANCHLIL NPOOYKM
xumuueckozo npoussoocmsa. Ilpumenenue smunena. Ilpouzeoocmeo u
npumMeHenue Kayuyyka u pe3utsl.

Cunmemuueckue u UCKYCCMBEHHbIE B0JIOKHA, UX CMPOEHUE, C8OLICEA.
Ipakxmuuecxoe ucnonvzosanue onrokon. Cunmemuueckue nieHKU.: U30aayusl
0J151 NPOBOO0S, MEMOPAHbL OJisl ONPECHEHUSL 800bl, 3AUIUNMHbLE NAEHKU OIS
asmomodunell, niacmeipu, xupypeuieckue nossazku. Hoevle mexnonozuu
OaIbHEUULe20 COBEPULEHCMBOBANUSL NOIUMEPHBIX MAMEPUATIO8.

Ponv opeanuueckoii xumuu 6 pewienuu npooiem sHepeemuyecKkoll
bezonacnocmu, 8 pazeumuu MeOUyusl, CO30AHUU HOBbIX MAMEPUATIO8, HOBLIX
UCTNOYHUKOS dHep2uU (ANbMepHAMUEHbLE UCTOYHUKU IHePIULL).

IIpakTnueckoe 3ansaTue Ne 10

Pewenue npakmuxo-opuenmuposanHvlx 3a0aHULl N0 COCMABIEHUIO
XUMUYECKUX PeaKyuli, Ompaxicarouwux XumMuieckyo akmueHoCms
OP2AHUYECKUX COCOUHEHULL 8 PA3TUYHBIX CPedax (NPUpPOOHbIX, OUOIOCULECKUX,
MEXHO2EHHbIX).

OK 01
OK 02
[IK 2.3

Tema 5.1.
Kunerndeckue 3aKOHOMEPHOCTH

Conepxanue yueOHOro MaTepuaJia/npodeccuoHaIbLHO-
OPHEHTHPOBAHHOE CO/IeP:KAHME:

8 (-12)

OK 01
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MPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

Xumnueckue peaknuu. Knaccudukamuss XUMHUECKUX PEaKIHUi: Mo
(a3zoBoMy cocTaBy (TOMOTEHHBIE U I'€TE€POTEHHBIE), IO UCTIOIH30BAHUIO
KaTajau3aTopa (KaTaIuTUYeCKHe U HeKaTtanuTuueckue). CKOpoCcTh peakluy,
€€ 3aBUCUMOCTb OT Pa3IM4HbIX (DAKTOPOB: MIPUPO/IbI PEATUPYIOIINX BEILECTB,
KOHLEHTPALMU PearupyonX BeleCcTB, TeMIEpaTypsl (paBuiio BaHT-
Todda), uronmamm peakMOHHOM TOBEPXHOCTH, HATMYHSI KaTau3aropa. Pob
KaTaJu3aTOpPOB B PUPOJIE U IPOMBIIIIIEHHOM IIPOU3BOJICTBE. DHEPIHs
aKTHBALMU. AKTUBUPOBAHHBIN KoMIuiekc. KaTanuzaropsl U katanus. Posb
KaTaJIN3aTOPOB B NIPUPOJIE U TPOMBIIUIEHHOM IIPOU3BOJCTBE.

JIabdopaTopHble 3aHATHSA Ne 5

H3zyuenue 3asucumocmu CKOpOCMU XUMUYECKOU Peakyuu om
KOHYEeHmpayuu peasupyiowux eewjecms u memnepamypul. JlabopamopHas
paboma Ha 6b1O0P:

1. Jlabopamopnas paboma « Onpedenenue 3a8UcUMOCmu CKOPOCMu PeaKyuu
om KOHYyeHmpayuu peazupyrowux eeujecmsy. Hccnedosanue 3agucumocmu
ckopocmu peakyuu om konyenmpayuu. Onpeodenenue KOHCMAHMbL
CKOpOCMU peakyuu 2paghuueckum memooom.

2. Jlabopamopnas paboma «Onpedenenue 3a8ucumocmu CKOpOCMu peakyuu
om memnepamypboiy. Mcciedosanue 3a6UcCUMOCmU CKOPOCMU PeaKyuu om
memnepamypbl. Pacuem suepeuu axmusayuu peakyuu.

Pewenue npaxmuko-opuenmuposanHuix 3a0aHull Ha aHAIU3 GAKmMopos,
BIUSAIOWUX HA UBMEHEHUe CKOPOCMU XUMUYECKOU PeaKyul.

OK 02
IIK 2.3

Tema 5.2.
TepmonnHamMudeckue
3aKOHOMEPHOCTHU MPOTCKAHUS
XUMHUUYECKUX peakiuii. PaBHoBecue
XUMHUYECKUX PEaKITUi

Conep:xanue yueOHOoro MarepuaJa/npodeccuoHaIbLHO-
OPHEHTHPOBAHHOE CO/IeP:KAHME:

8 (-14)

Knaccudukanus  XHUMHYSCKHX  peakuuid: 10  TemioBoMy  3(pdekTy
(PK30TEpMHUYECKHE, SHIOTEPMUUYECKHUE), IO 00paTHMOCTH (0OpaTHUMEBIC H
HEOoOpaTUMEbIE). TennoBsie 3¢ ekt XUMUYECKUX pEeaKIIHA.
Tepmoxumuueckne ypaBHeHHS. OOpaTUMOCTh peakiui. XUMHYECKOE
pPaBHOBECHE M €ro CMEIICHUE TII0J JCHCTBHEM pa3IMYHBIX (AKTOPOB
(KOHIIGHTpAI[Msl ~ PEareHTOB WM  IPOJYKTOB  pEakidd, JaBJICHHE,
TEeMIEepaTypa) TUIs CO3/1aHUsl ONTUMANBHBIX YCIOBUI MPOTEKAHHS
XUMHYECKUX MPOIECCOB.

[Tonsitne 06 »HTAmpnuu u SHTponmu. JHeprus ['ubb6ca. 3akon ['ecca u

OK 01
OK 02
IIK 2.3
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CIIENCTBHS M3 Hero. Poiib CMEIICHHsS PABHOBECHS B TEXHOJOTHYCCKHX
nporeccax.

I[IpakTuyeckoe 3ansaTue Ne 11

Tpunyun Jle [lllamenve. Brusnue pa3iuunvix hakmopos Ha usmeHeHue
PABHOBECUSL XUMUYECKUX peaKyull. 3aKOH 0elUCm8YIouUx Macc U KOHCMAaHma
Xumuueckoeo pasHosecus. Pacuemwi pasnosecnvix konyenmpayuii
peazupyrowux eewjecmes u npooykmoe peaxyuti. Pacuemsi mennogoeo
aghpexma peakyuu.

Pewenue npaxmuxo-opuenmuposannvix 3a0aHull Ha NPUMEHeHUe NPUHYUNA
Je-1llamenve 0151 HAX0HCOEHUS HANPABIEHUSL CMEUJeHUs] PABHOBECUs
XUMUYECKOU peaKyuu U aHaiu3 haxmopos, GIUAIOWUX Ha cMeujeHue
XUMUYECKO20 PABHOBECUSL.

JlaGopaTtopHble 3aHsiTUs Ne 6

Jlabopamopnas paboma «H3yuenue 6IUAHUS PATUYHLIX (HAKMOPO8 HA
cMeuerue Xumuyeckozo pasHosecusy. Hccnedosanue GnusiHus u3MeHeHUsl
KOHYEHMpayuu eewecms, peakyuu cpeodvl U memMnepamypbl Ha cMeujeHue
xumuueckozo  pasnosecus. CpagHeHue NONYHEHHbIX — Pe3VIbmamos ¢
meopemuyecKku npocHo3upyemvimu Ha ochose npunyuna Jle - [llamenve.

Tema 6.1.
JlucniepcHbie cUCTEMBI U (aKTOPbI
UX YCTOMYMBOCTH

Conep:xanue yueOHOoro MarepuaJa/nmpogeccuoHaIbHO-
OPHEHTHPOBAHHOE CO/IePKAHME:

6 (-12)

Hucnepcubie cuctembl. Kosmougnsie cuctembl. VICTUHHBIE pacTBOPBI.
PacTtBopenne kak (U3UKO-XUMHYCECKH 1poriecc. PactBopel. CrnocoObl
IPUTOTOBJICHUS pacTBOpoB. PacTtBopumocTs. MaccoBas 10711 pacCTBOPEHHOTO
BenlectBa. [IpenenbHO JOMycTUMBbIE KOHIIEHTPAIMU U UX HCIHOJB30BaHUE B
OIICHKE PKOJIOTHYECKON Oe301MacHOCTH.

Knaccudukanus mucnepcHbIX cucteM Mo coctaBy. CTpoeHue u (akTOpBI
YCTOWYMBOCTU JHUCIEPCHBIX CHCTeM. Pacro3HaBaHME MCTUHHBIX PAacTBOPOB,
KOJUIOMIHBIX PAacTBOPOB M IpyboaucrepcHbIX cucteM. CTpoeHHE MULIEIIBI.
PaccenBanue cBera mpu MPOXOXKIACHUM CBETOBOTO IydKa 4Yepe3 ONMTHYECKH
HeoTHOpoAHYIO cpeny (3ddexrta Tunnans).

OK 01
OK 02
OK 07
IIK 2.3

IIpakTuyeckoe 3ansaTue Ne 12
Pewenue 3a0au na npucomoeieHue pacneopoe.
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Pewenue npakmurxo-opueHmuposanHvlx pacuemuulx 3a0aHull Ha
oucnepchvle cucmemvl, UCNOJIb3YeMble 8 ObIMOBOU U NPOUIBOOCMBEHHOU
0esIMeNbHOCIU 4ello8eKd, ¢ NO3UUUL DKON02UYeCKOl 0e30nacHoCmu
NnOC1e0CmMEULl U 2PAMOMHbBIX peuleHUll npoOJieM, C8A3AHHbIX C XUMUELL.

Tema 6.2.

Conep:xanue y4eGHOro MaTepuaJa/nmpogeccuoHaIbLHO-

HccnenoBanue CBOWCTB OPHEHTHPOBAHHOE COJEeP:KAHME: 4 (-2) OK 01
JMCIIEPCHBIX CUCTEM JJISI UX OK 02
UACHTU(DUKAITN JlaGopaTopHble 3ansiTus Ne 7 1K 2.3
«IIpucomosnenue pacmeoposy. 2
Ilpucomosnenue pacmeopos 3a0aHHOU (MOJAPHOU) KOHUeHmpayuu (¢
NPAKMUKO-OPUEHMUPOBAHHBIMU 8ONPOCAMU), ONpeodeleHue cpeobl B60OHbIX
pacmeopos.
JlaGopaTtopHble 3aHsiTust Ne 8
«HccnenoBanne UCTIEPCHBIX CHCTEMY. 2
[IpuroToBieHue U W3ydeHUE CBOWCTB JUCIEPCHBIX CHUCTEM Pa3HBIX BUJIOB:
CYCIICH3WH, OSMYJIbCHUH, KOJUIOMIHOTO pacTtBopa. CpaBHEHHWE CBOMWCTB
WCTUHHBIX M KOJUIOMIHBIX PACTBOPOB, BBISBIEHHE OCHOBHBIX Ppa3IUYHid
MEXIY HUM.
Tema 7.1. Conep:xanue y4eOHOro Mmarepuasa
O6HapyxeHHe HEOPTraHUIECKUX 3 OK 01
KaTHOHOB U aHHOHOB IIpakTuyeckoe 3ansitue Ne 13 OK 02.
KauecTBeHHBIE XMUMHUECKHE PEAKIINH, XapaKTepHbIE Ui OOHAPYKEHUS 1
HEOPraHMYECKUX BElIeCTB (KaTHOHOB M aHUOHOB). CocTaBlieHHEe ypaBHEHH
peaknuii oOHapyeHus kKaTHoHoB [-VI rpynn u aHMOHOB, B T.4. B
MOJICKYJISIPHOM M HOHHOU (hopMax.
Peakuuu oOHapy eHUST HEOPTAHUYECKUX BEIIECTB B PealIbHBIX 00BEKTaX
OKPY>KaIoIllel CpeIbl.
JlaGopaTtopHble 3ansitust Ne 9
OOHapyxeHue HeOpraHM4eckux BemecTB (katuoHoB [-VI rpynn wnm 1

aHMOHOB) C UCIOJIb30BAaHUEM KaueCTBEHHBIX aHAJTUTHUYECKHX pPeaKLuH.
Jlaboparopnas paboTa Ha BEIOOD:
1. JlJaboparopHast paboTa «AHaIMTHYECKHE peakuu KaTnoHoB [-VI rpynmy».
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[IpoBeneHre Ka4YeCTBEHHBIX pEAKIUW, HCIOIB3yeMbIX s OOHApYKECHUS
katuoHoB | rpynnbl (kKanmus, HaTpus, Maruus, amMmmoHus), Il rpynmel Ha
npumepe Oapus, Il rpynmel — cBunna, IV rpynmnsl — amoMuHus, V Tpynnsl
—xkene3a (II u III), VI rpynmnel — vukens. Onucanue HaOII0JaCMBbIX SIBJICHUN
Y COCTABJICHUE XUMHUYECKUX PEAKIIUMN.

2. JlabopaTopHas paboTa «AHAJIMTHYECKHE peakuuu aHHOHOB».ITpoBencHue
KaueCTBEHHBIX PEAKIMM, HCIOJIb3YEeMbIX JJIsi OOHApY)KEHHS aHHOHOB:
kapbonata, ¢ocdara, cynbharta, cyabduma, HHUTpATa, XJIOPUAA H JIp.
Ornucanne HaOII0JaEMBbIX SBJICHUN M COCTABIICHUE XUMUYECKUX PEaAKIIHil.

Tema 7.2.
O6HapyxeHue OpraHnueCcKux
BEIIECTB OTACIBHBIX KJIACCOB C
HUCITOJIb30BAHUEM KAaYCCTBCHHBIX
peakuui

Conep:xxanue yueOHOro Marepuaja

IIpakTuveckoe 3ansaTue Ne 14

KadecTBeHHBIC XHUMUYECKHUE PEAKIINH, XapaKTePHbIE TSI OOHAPYKESHUS
OT/ICNTbHBIX KJIACCOB OPTaHMYECKUX COSAMHEHUM: ()EHOIIOB, allbJIETH/IOB,
Kpaxmajia, yKCYCHOM KUCJIOThI, aMHHOKHUCIIOT 1 JIp.

Jlenatyparys O€lIKOB IMPU HArPEBAHUH, [IBETHHIC PEAKIIMH OCITKOB.
CocraBlieHHE Ka4eCTBEHHBIX PEAKIIUN 0OHAPYKCHHUST OPTaHUICCKUX
COCJIMHEHUH OTACJIbHBIX KJIACCOB.

JlaGopaTtopubie 3ansiTus Ne 10

OOHapyxeHHe OpraHNYECKUX COCTMHEHUH OTACITBHBIX KIIACCOB.
JlaGopaTopHast pabota Ha BEIOOD:

1. JTaboparopHas pabota «KauecTBeHHbIE peaKIIuU Ha OT/EIBHBIC KIACChI
OpPraHUYeCKUX BEIICCTBY.

[IpoBeneHre Ka4eCTBEHHBIX PEaKIUil, HCIIOIb3yEMBIX TSI OOHAPYKEHUS
OpPraHUYeCKUX BEIIECTB PA3JIMYHBIX KJIACCOB: (DEHOJIOB, aJIbJICTH/IOB,
Kpaxmana, YKCYCHOU KHCIIOTbI, aMUHOKHUCIIOT, OeNKOB u Jip. OnucaHue
HAOJTFOTACMBIX SIBIICHUH U COCTABIICHUE XUMUYCCKUX PEAKIIMN U/UIIA CXEM.
2. JlabopaTopHas pabota «KauecTBEHHBII aHAIN3 OPraHUYCCKUX
COCIIMHEHUH 10 (PYHKIIMOHAIBHBIM Ipynnamy». [IpoBeieHre KaueCTBEHHBIX
peaxIuii, HCTIOMb3yEMBIX JJISl PACTIO3HABAHUS OPTaHHMUECKUX BEIIECTB
OTJIETBHBIX KJIACCOB MO (DYHKIIMOHATBHBIM TPYIINIaM: Ha IpUMeEpe
AMUHOKHCIIOT ¥ KAPOOHOBBIX KUCIIOT, CIIUPTOB U ()EHOJIOB, aTbACTUIOB U

OK 01
OK 02
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keToHOB. Onrcanue HabIF0AAeMBbIX BJICHUN U COCTABIIEHUE XUMUYECKUX
peaKIuil U/ CXeM.

Tema 8.1.
Xumus B ObITY U
IIPOU3BOJICTBEHHON JESATENILHOCTH
YesoBeKa

Coaepikanue yueOHOro MaTepuaia/mpogeccHoHATbHO-
OpPMEHTHPOBAHHOE CO/IePKAHUE:

2 (-12)

IIpakTuyeckoe 3ansaTue Ne 15

Dxonoeuyeckas 6e30nacHOCmb NOCIEOCMBULL ObIMOBOU U NPOUZBOOCMBEHHOU
0esAmenbHOCU Y4el08€eKa, C8A3AHHAsS ¢ NepepadomKoll 6ewecms, NoUcK u
AHANU3 XUMUYECKOU UHGOpMayuu U3 pasiudHbIX UCTIOYHUKOS (HAYYHAS U
YuebHO-HayYHas aumepamypd, Cpeocmsead Maccosou uHgopmayuu, cems
Hnmeprem u opyeue).

Keticwi (c yuemom 6yoyweti npogeccuonanvHotl oesmenbHOCmu) Ha AHAIU3
unghopmayuu 0 nPou38OOCMBEHHOU 0esMeTbHOCIU Yel08eKd, C8A3AHHOL C
nepepabomrou U NoIy4eHuem 8euecms, a MaKi#ce ¢ IKOL0UYECKoll
bezonacnocmoio.

3awuma keiica: Ilpeocmasnenue pe3yibmamos peulenus Kecog
(6bicmyniienue ¢ npezenmayueti)

OK 01
OK 02
OK 04
OK 07
[IK 2.3

IIpome:kyTouHnas arrectauusi B popme 3K3amMeHa

Bcero

140
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA30BATEJILHOM
JUCHUILINHDBI

3.1. MarepuajbHO-TeXHUYECKOe o0ecrieueHHe peaan3anum padoyeil mporpaMmbl

Peanuzanus paboyeii mporpaMmbl TUCIHUILIMHBI 0OecrieueHa HaJTMuueM y4eOHOW ayJuTOpUU
00111e00pa30BaTENBbHBIX TUCIHUILIHH.

O6opynoBanue yueOHOT0 KaOMHETA:

- y4eOHO-HarisaHble MmocoOus (mepuoamueckas Ttabmuna J[.M.MeHneneeBa u Tabiuna
PacTBOPUMOCTH, TIOPTPETOB BBLAAIOUINXCS YIEHBIX B XUMUH U JIP.);

- JIUIAKTUYECKHE MaTepuanbl (3alaHusl ISl KOHTPOJBHBIX paboT, IUIS pa3HBIX BUIAOB
OIIEHOYHBIX CPEJCTB, AU(3aueTa u ap.);

- TEXHUYECKHE CpelIcTBa 0O0ydyeHHs (MEepCOHATbHBIM KOMIbBIOTEP; MYJIbTUMEIUIHBIN
MIPOEKTOP; MHTEPAKTUBHAS JIOCKA, BHIXO]I B JIOKAJILHYIO CETh);

- TmporpaMmHoe oOeclieueHue: JIMIEH3HOHHOE MPOTrpaMMHOE oOOecreueHne oOIero u
crienasibHOTOo HasHaueHust Microsoft Windows, Microsoft Office Professional Plus, Zoom
(6ecrmaTHas Bepcusi) — cBOOOIHO-pacnpocTpansemoe [10.

3.2. Uu¢popmannoHHoe odecnieyeHne peajnsanum padoyeii nporpaMmsbl
Jlnst peanuzanuu mporpaMMbl 0011e00pa30BaTEIbHON AUCITUIUIMHBI OMOIHOTEUHBIN (HOH.T
MMeEeT TIeUaTHBIC, JIEKTPOHHBIE 00pa3oBaTeIbHbIC M HH()OPMAIIHOHHBIC PECYPCHI.
3.2.1. OcHOBHbBIE HCTOYHUKH
. I'abpuensn O.C. Xumusa. 10 xmacc : 0a3oBBIE ypOBEHb : YUeOHHUK HJisi 0Opa30BaTEIBHBIX
opranuzaruii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnankos. - 4-e usn., crep. - Mocksa :
[Ipocsenienue, 2022. - 128 c. - TekcT : HENOCPEACTBEHHBIN.
. I'abpuensn O.C. Xummsa. 11 xmacc : 0a3oBBIE ypOBEHb : YUE€OHUK HJisi 0Opa30BaTEIBHBIX
opranuzaruii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnangkos. - 4-e u3n., crep. - Mocksa :
[IpocBenienue, 2022. - 128 c. - TekcT : HENOCPEACTBEHHBIN.
3.1.1 lonoaHHuTEIbHbIE HCTOYHHKH
Pymutuc, I'.E. Xumwus. ba3oBbeiii ypoenb. 11 kiacc: ydeOHUK ji1  0Opa30BaTEIIbHBIX
opranuzaruii / [.E. Pymsutuc, ®.I'.®enpaman. — 6-¢ nzmganune. — Mocksa: IIpocsemenne, 2019.-
224 c.: uB.un. — ISBN 978-5-09-071856-1. — TekcT: HEMOCPEICTBEHHBIH.
. Xumus. 11 xmacc: 6a30Bbiit ypoBeHb: yueOHuk / B.B. Epemun, H.E.Ky3pmenko, B.U.Tepenun [u
ap.]; pea. B.B.JIyku. — 9-e u3n., crep. - Mocksa : [Ipocsemenne, 2022. — 224 c.: win. - ISBN 978-5-
09-087938-5. - TekcT: HEMOCPEACTBEHHBIMN.

3.2.4. UudopmanuoHHbIe pecypchl
1.hvsh.ru — Xypnaan «XumMus B MIKOJE».
2.https://postnauka.ru/themes/chemistry — nexkuuu mo xumuu Ha caiite [loct Hayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hayano-nonynsipablii mpoekT «DIeMEHTbl OO0JBIIOI
Haykn» (¢u3uka, XUMHUA, MaTeMaTHKa, aCTPOHOMHUS, HAYKH O KM3HHU, Hayku o 3emiie). HoBoctu
HayK{, KHUTH, HAYyYHO-TIOMYJSIPHbIE CTaThH, JEKIUH, SHIUKIOIEIUH.
3.http://gotourl.ru/4783 (http://potential.org.ru/) 41 Caiit Hay4HO-NOMYISPHOTO KypHaIa
«ITorenumany. XKypnan uzgaéres ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».
4.http://gotourl.ru/4785 (http://www.hij.ru/)CaiiT HayuHO-IOIYJIAPHOTO XKypHaJIa «XUMUS U
xu3Hby. XKypHai uzmaérest ¢ 1965 1. 5.http://gotourl.ru/4786
(http://www.chemnet.ru/rus/elibrary/) OTkpbITast 371eKTpoOHHasi OMOIMOTEKa XHMUYECKOTO
noprasia «Chemnety», coaepXuT yueOHbIE U HH(POPMALIMOHHBIE MAaTepHAIIbl JJIs IIKOJIbHUKOB
yuutesneid. B Heit MojkHO HaliT yyeOHMKM 1o oOIIel M HEOpraHW4YecKOW XHMUH,
OpPraHUYecKOl XHMHUU, MyJIbTHUMEIHAMaTepUalbl, a TAKXKe 3aayll XMMHUYECKHX OJIMMIIHAJ C
peLIeHUSIMH, 33a7]a4l BCTYITUTEIbHBIX 9K3aMEHOB JUI1 aOUTYPHUEHTOB.



http://potential.org.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHON JUCIHUATLIAHBI

KoHTpons M OIIEHKAa pAacKpBIBAIOTCS 4Yepe3 AUCLUILIMHAPHBIE PE3YylbTaThbl, YCBOCHHBIE
3HAaHUS U MPHOOPETEHHBIE OOYUYAIOIMIMMHUCS YMEHHUs, HallpaBJICHHbIE HA (OPMHUPOBAHUE OOIIMUX U
npohecCHOHATBFHBIX KOMIIETECHITHIHA

Pe3yabTaThl 00y4yeHust Iloka3aTesu OlleHKHU Tun oneHOYHbIX MEPONPUATHI
YMmern: Hcnons3oBanue B | 1.II3 Ne 3,4 3amaun Ha cocTaBiICHHUE
BBISBIIATH XapaKTepHbIE | y4eOHOMI U | YPAaBHEHHUH pEAKUUN: — COCIUHEHUS,
MpU3HAKA W B3aUMOCBS3b | MPOPECCHOHATBHON 3aMeIeHUs], Pa3JIoKEHUs, OOMeHa U
M3YYEHHBIX MOHATUM, | IEATETLHOCTH peakuii ¢ yJyacTueM KOMILJIEKCHBIX
MIPUMEHSATH XUMUYECKUX TEPMHUHOB U | COCTUHEHUM (Ha npuMepe
COOTBETCTBYIOIIME TOHATUS | CHMBOJIUKH. TUJIPOKCOKOMIUIEKCOB ATIOMUHHS H
IpU OnucaHuM cTpoeHust U | OObICHATH CYILIHOCTb | IIMHKA);

CBOWCTB HEOPraHWYECKUX U | XUMHYECKUX TPOIECCOB. | — OKHUCIIUTEIHHO-
OpraHuYecKux BemiecTB W ux | Knmaccudunmponartsb BOCCTAHOBUTEIBHBIX  pEakuuii ¢
TIpEeBpaICHUH; BBISBIIATH | XUMHYECKHE PEAKIIUU TIO | UCIIOJIh30BAHUEM MeToa
B3aMMOCBSI3b XUMUYECKUX | pa3IMYHBIM  TIPU3HAKaM: | 3JIEKTPOHHOTO OajlaHca;

3HAHUH C TIOHATHSMHU | | YUCITY u COCTaBy | — C  y4acTHEM  KOMIUIEKCHBIX
MIPEACTABICHUSIMHA JIPYTUX | IPOJYKTOB W PEareHTOB, | COCTMHEHUI (Ha npumepe
€CTECTBEHHOHAYYHBIX TETJIOBOMY 3¢ dexry, | THIPOKCOKOMIUIEKCOB ~ IMHKA |
MpeIMETOB HaIpaBJICHUIO, ¢baze, | adroMuHUA).

XapakTepuzoBaTh HalM4uuilo  Katanusaropa, | 2. II3 Ne 4,5 3amaum Ha pacuer
XUMUYECKUE  DJIEMEHTBl B | U3MEHEHUIO CTENEHEH | KOJIMYECTBEHHBIX XapaKTEPUCTUK
COOTBETCTBUU c WX | OKACIICHUS JJIEMEHTOB, | IPOJAYKTAa PEaKUUH  COCOUHEHUS;
MIOJIOKEHUEM B | oOpa3ylonux  BEIECTBA. | MACCOBON WM OOBEMHOM  JOJHU
MEPUOANYECKON cucreMe | YcTaHaBIMBaTh IMPU3HAKH | BBIXOJA IIPOJIyKTa peakuuu
XUMHUYECKUX aneMeHToB JI.M. | o0miero u pa3iuyHOrO B | COEIMHEHUS  OT  TEOPETHYECKU
Meneneesa. TUTIOJIOTUM PEAKIMH U | BO3MOYKHOTO; 00BEMHBIX OTHOIICHUN
CocraBiATh peakuuy | HEOPraHUYECKON U | ra3os; KOJIMYECTBEHHBIX
COCIMHEHMS,  PAa3JIOKEHUS, | OPraHUYECKOM XUMHUH. XapaKTEPUCTUK HCXOJHBIX BEIECTB
oOMeHa, 3amenieHus, | CocTaBiATh  YpaBHEHHUS | U IMPOAYKTOB  PEaKUHUH; Macchl
OKHCIIUTEIBHO- peakuuii ¢ moMoIibio | (00beM,  KOJIMYECTBO  BELIECTBA)
BOCCTAHOBHTEJIbHBIE PEAKIUHU | METOJA 3JIEKTPOHHOIO | IPOAYKTa PEAKLMH, €CIH OJHO U3
u peakuuu | 6anaHca. OOBACHATD | BEIIECTB JaHO B BHUJAE PacTBOpa C
KOMILJIEKCOOOpa3oBaHus (Ha | 3aBUCUMOCTh  CKOPOCTH | OTPEIEeNIEHHOM  MaccoBOM  JoJiei
npumepe XUMUYECKOM pPEAKUUMU U | paCTBOPEHHOIO BELIECTBA.
TUAPOKCOKOMIUIEKCOB nonoxenus xumuueckoro | 3. Tect «HoMeHkiarypa u Ha3BaHue
ATIOMUHUS M IIMHKA) C | paBHOBECHsI OT PA3JIMYHBIX | HEOPraHUYECKUX BEIIECTB UCXOAS U3
y4acTHEM  HEOPraHu4ecKHux | (pakTopos. UX XUMHYECKON QOopMynbl  WIH
BEILIECTB; Knaccudumnuponats COCTaBIIEHUE XMMHUYECKOH (POpPMYIbI
BBISIBJISITD XapaKTEepHbIE | HEOPTraHUYECKUE UCXOJl1 W3 Ha3BaHMUS BEIIECTBA IO
MPU3HAKK W  B3aUMOCBS3b | BEIIECTBA B COOTBETCTBUM | MEKJYHAPOJHON WM TPUBUAIBHOU
M3YYEHHBIX MOHATHM, | C UX CTPOCHUEM HOMEHKJIaType».

MIPUMEHATD BeimonHaTe  xumuueckuil | 4. 3agaun Ha pacueT MacCOBOH J10JH
COOTBETCTBYIOIIME TOHATHUS | IKCIIEPUMEHT mo | (Macchl) XHMHUYECKOTO  DIIEMEHTa
MIpU ONHUCAaHUU CTPOCHUS U | PACIIO3HABAHUIO (coenuHeHus) B MOJIEKyIe (CMecH).
CBOMCTB HEOPraHMYECKUX U | BAKHEUIINX 5. Ilpaktuueckue 3amanuss Ne 5 mo
OPraHMYECKUX BEUIECTB U UX | HEOPraHUYECKUX U | Kiaccu(uKalud, HOMEHKIAType H
MIpeBpaIICHU; BBISBIIATH | OPTAHUYECKUX  BEILECTB, | XUMUYECKUM bopmynam
B3aMMOCBSI3b XUMHUYECKUX | MOJYYEHUIO KOHKPETHBIX | HEOPraHUYECKUX BEILIECTB
3HAHUW C TOHSATUSIMH M | BEIIECTB, OTHOCSIIMXCSA K | Pa3JIMYHBIX KJIACCOB.




MPEACTABICHUSIMU JIPYrux
€CTECTBEHHOHAYYHBIX
MPEAMETOB;

HCTI0JIb30BaTh HAMMEHOBAHUS
XUMHYECKUX coeqUHEHUN
MEXKTyHapOJHOTO coro3a
TEOPETHYECKON 51
MPUKIATHO N XUMHH "
TPUBHAIIbHbBIC Ha3BaHU
BaKHEHUIIINX BEIIICCTB
(aTHIIEH, aleTUJICH,
TJIMIEPUH, denom,
dbopmanbaerus, YKCyCHas
KHMCJIOTA, TJIMIUH, YyrapHbIA
ras, YIIIEKUCIIBIN ras,
aMMHaK, TalleHas H3BECTh,
HeralreHas H3BECTbD,
MUThEBas coJa U JApPYrux),
COCTaBJISITh bopMyIbI
HEOPraHMYECKNX i
OpraHUYECKUX BEIIICCTB,
ypaBHEHUS XUMHYECKUX
peakuuid, 00BSACHITL  HUX
CMBICIT; MOJITBEPKAATH
XapaKTEepHbIE XUMHYCCKHUE
CBOMCTBA BEIIECTB
COOTBETCTBYIOLIUMH
SKCIEPUMEHTAMU U 3aMUCIMHU
ypaBHEHUU XUMHYCCKUX
peaKIuii;

-yCTaHaBJIMBaTh
MPUHAJIC)KHOCTh U3YYECHHBIX
HEOpPraHUYECKUX u
OpPraHMYeCKUX BEHIECTB K
ONpEJCIICHHbIM  KJaccaM H
rpyImmnam COCIMHEHHH,
XapaKTepHu30BaTh UX COCTAB U
Ba)KHEHUIIINE CBOMCTBA;
OIpEeIeIATh BU/IbI
XUMHYECKUX CBsI3ei
(koBasIeHTHA, HOHHA,
MeTaJlJInuecKas,
BOJIOPOJTHAS), THIIBI
KPUCTAJUIMYECKUX  PEIIETOK

BCIIICCTB, KﬂaCCH(bHHHPOBaTL
XUMHUYCCKHUEC PCAKIINU,

- NNPpUMCHATH MCTO/bI
HAaYYHOT'O IO3HAaHUWs BCIICCTB

U XUMHYECKUX  SIBJICHUU
(mabnroneHue,  M3MEpEHHUE,
AKCIIEPUMEHT,
MOJETUPOBAHUE);

- HPOBOJUTHL pacCyYCThl 110

U3Y4YE€HHBIM
COCAVHECHUM.
BpInoNHATE  XUMHUYECKUU
OKCIEPUMEHT B IIOJIHOM
COOTBETCTBUU c
IpaBUJIaMy O€30MaCHOCTH.
Habnronats, ¢pukcupoBaTh
U JlaBaTh OTHCaHHe
pe3yJIbTaToB
IIPOBEJCHHOIO
JKCIIEPUMEHTA
[IpoBoguTe pacuersl 1O
XUMHUYECKUM (popmynaMm u
YPaBHEHUSIM PEAKIIHI

Ki1accaM

6. Ilpaktuueckue 3amanuss Ne 5 Ha
olpeneneHue XUMUYECKON
AKTUBHOCTH BEUIECTB B 3aBUCUMOCTHU
BUJA XUMUYECKOM CBSI3U M THUIA
KPUCTAJUIMYECKOU PELIETKH.

7. Tect «OCOOEHHOCTH XUMUYECKUX
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBAaHUH, aM(pOTEPHBIX
TUAPOKCUIOB U COJIEMM.

8. 3agaHus HaA  COCTaBJICHUE
YpPaBHEHUN XUMHUYECKUX pPEAKLIH C
y4acTHEM TIPOCTBIX M CIOKHBIX
HEOPraHUYECKUX BEIIECTB: OKCHJIOB
METaJJIOB, HEMETAJIJIOB u
aMmdoTepHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCJIOT, OCHOBAHUN
u aM(OTEepHBIX  THUAPOKCHJIOB,
HEOPraHUYECKUX coJeH,
XapaKTEPU3YIOIMIUX HMX CBOWCTBA |
CIocoObI TOJTyYEHUS.

9. [IpakTHKO-OpHUEHTUPOBAHHBIE
TeopeTnueckue 3amaHus Ne 6 Ha
CBOICTBa " MOJTy4YECHHE
HEOPraHMYECKUX BEILECTB.

10. JlabopaTtopHas padorta Ne 2
«HccnenoBanue cpeapl  pacTBOPOB
coJein»

11. JlaGopatopnas pabGora Ne 3

«CBolicTBa METaJJIOB u
HEMETAJJIOBY.

12. I3 Ne 6  Ilpakrtuxo-
OPHCHTHPOBAHHBIE  3aJaHUsS  TIO
COCTaBJICHUI0O XUMHYECKUX pPEaKIUi
c ydacTueM HEOPraHUYECKUX
BEILIECTB, MCHOJB3yeMbIX I HX

UACHTU(DUKAIIMK U TPOMBIIUICHHBIX
CIOCOOOB IMOJTyYEHUS.

I[1I3 Ne 7 Pemenue mpakTUKO-
OPUEHTHPOBAHHBIX 3aJlaHU O POJIU
HEOPraHUYeCKOU XUMUHU

I13 Ne 9

1. 3aganuss Ha  COCTaBIEHUE
YpPaBHEHUN XMMHUYECKUX PEaKLHil C
y4acTUEM OPraHUYECKHUX BELIECTB HA
OCHOBAHUU UX COCTaBa U CTPOEHHUS.
2.  3agaHuss Ha  COCTaBIICHHE
YpaBHEHUN XHMHYECKUX PEaKLUM,
WTIOCTPUPYIOIIHUX XMUMHYECKHE
CBOMCTBA C Y4YETOM MEXAaHU3MOB
MPOTEKAaHUs JIaHHBIX pEaKuuid u
TE€HETHUYECKON CBSI3U OPraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.




XUMUYEeCKUM  (opmynam u

ypaBHEHUSM XUMHYECKUX
peakuuii ¢ MCIHOJIb30BaHUEM
(buznueckux BEJIMYUH,

XapaKTEepPU3YIOIINX BEIECTBA
C KOJINYECTBEHHOW CTOPOHBI:
Maccel, o0bemMa (HOpMaJibHbIE
YCJIOBHS) Ta30B, KOJUYECTBA

BEIIECTBA,; HCIIOJIb30BaTh
CUCTEMHBIE XUMHUYECKUE
3HaHUA JUTS MIPUHATUSA
peumieHud B KOHKPETHBIX
KU3HEHHBIX CUTYyaLMsIX,

CBA3aHHBIX C BEUICCTBAMU H
HUX IPUMCHCHHUEM

IUIAaHUPOBATb MW  BBINIOJIHATH
XUMHYECKUIN OKCIICPUMCHT
(TIpeBpatieHusi OpraHuYeCKUX
BEIIECTB IIPU HAarpeBaHUH,
MOJTy4EeHUE ATUJICHA "
A3YYEHHE €ro CBOWCTB,
KauCCTBCHHBIC PpCaKIUKU Ha

albACTU/IBI, Kpaxmal,
YKCYCHYIO KHCIIOTY;
JIeHaTypanus OCJIKOB  TIpH
HarpeBaHHH, [[BETHBIC

peaknuu OEJKOB; MPOBOJIUTH
peakuy HMOHHOTO OOMeEHa,
OTNPENEATh CpeAy BOJHBIX
pacTBOpOB, KayeCTBEHHBIE
peaKiuu Ha cynabdar-,
KapOOHAaT- ¥ XJIOPHUI-aHUOHBI,
Ha KaTHOH aMMOHHMS; peliaTh
AKCIIEPUMEHTAJILHBIE  3aa4H
no Temam "Mertamel" U
"HemeTtammsr") B
COOTBETCTBUU C TPaBUIAMH
TEXHUKH OE€30MMaCHOCTH IpH
oOpalleHun ¢ BEUIECTBAMHU H
J1a00paTOPHBIM
obopynoBaHueMm;
MIPEACTABIATH pe3yabTaThl
XUMHUYECKOTO OSKCIIEPUMEHTa
B Qopme 3amucH ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIIUN U
¢dbopMynupoBaTh BBIBOJBI Ha
OCHOBE ITHX PE3YyJbTATOB;

- aHAIIM3UPOBATh
XUMHYECKYI0 UH(POPMAIIUIO,
MOJIy4aeMyl0 U3  pa3HbIX
HCTOYHHUKOB (cpencts
MaccoBOi MH(OPMAIIHH, CETh
WHTepHeT u npyrue);

3. Pacuernnic 3aJa4n o
YPaBHEHUSIM PEAKLUN C Y4aCTHEM
OpI‘aHI/I‘-IeCKI/IX BCIHICCTB.

4. JlaGopatopHas pabora Ned
«[TonydeHne STWICHA W HU3YyYCHUE
€r0 CBOMCTBY.




-co0I0AaTh

9KOJIOTMYECKU
11e1ecoo0pa3Horo MOBEACHUS
B ObITy W  TpyIOBOH
NESTEIbHOCTH B LEJsIX
COXPAHEHHUS CBOETO 3/I0POBbS
U OKpYXarolleld MNpUPOIHON
Cpe€/ibl; YUYUTHIBATH ONIACHOCTh
BO3/ICUCTBUS ~ HA  JKUBBIE
OpraHu3Mbl  ONPEIEIEHHBIX
BEILIECTB, IIOHUMAas CMBICI
IoKa3aresst NpeAeIbHON
JOTYCTUMOM KOHIIEHTPAIUH;

OK 1, 0K 02, OK 07, 1K 2.3

IIpaBUJIa

HNmets npeacraB/ieHus:

0 XUMHYECKON
COCTaBJISIONICH
€CTECTBEHHOHAYYHOU
KapTUHBI MHpPA, POJH XUMHUU
B MO3HAHUU SIBJICHUH
npupoabl, B (OPMUPOBAHUU
MBIIUICHUS W KYJIBTYPBI
JINYHOCTH, ee
(hyHKIIMOHATEHOM
IPAaMOTHOCTH, HEOO0XOIUMO
JUTSL PEIICHUST TPAKTHYCCKUX

3a1a4 U HKOJIOTHYECKU
000CHOBAHHOI'0 OTHOIIIEHUS K
CBOEMY 3JI0POBBIO u

MIPUPOJIHOM cpezie
OK 01, OK 02, TIK 2.3.

OObscHAT,  (pu3MUECKUit
CMBICIT CUMBOJIUKU
NEePUOIUYECKON TaOIUIIBI
XUMUYECKUX  DJIIEMEHTOB
J. n. Meunneneena
(HOMEpOB JJIEMEHTA,
nepuoja, TPYIIbl) U
YCTaHOBKa MIPUYHUHHO-
CIEICTBEHHOU CBSI3U
MEXIy CTPOEHHEM aToma
U 3aKOHOMEPHOCTSIMU
WU3MEHEHUs CBOICTB
3JIEMEHTOB u
00pa3oBaHHBIX MU
BEUIECTB B IEpUOAAX U
rpymnmax.

OObsCHAET XMMHUYECKUE
SBIICHUS, TPOUCXOSALINE
B mpupojae, ObITYy U Ha
IIPOU3BO/ICTBE.
Onpenenser

BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX
MpeBpaIleHUN B
pPa3IMYHBIX YCIOBUSIX.

IIpakTHKO-OpHUEHTUPOBAHHBIE

TeopeTuueckue 3amanus Ne2 Ha
XapaKTEPU3aLUIO0 XAUMHAYECKAX
aJeMeHTOB:  «Mertammnyeckue  /
HEMETaJNIMISCKHE CBOMCTBA,
AIEKTPOOTPHUIIATETHHOCTh u
CPOJACTBO K DIIEKTPOHY XUMHYECKUX
9JIEMEHTOB B COOTBETCTBHE C UX

OJICKTPOHHBIM CTPOCHUEM n
ITOJIOKCHHUEM B HCpPIOI[PI‘ICCKOﬁ
CHCTEME XUMHUYCCKHUX JJIEMCHTOB

J.W. MennaeneeBay.
[IpakTHKO-OpUEHTUPOBAHHBIC
sagaguga Ne 10 1o cocrTaBiIeHUIO
XUMUYECKUX PEAaKIUi ¢ ydacTHeM

OpPraHUYeCKUX BEIIIECTB,
UCTIOJIb3yEMBIX TUIst 170
UICHTU(DUKAITIN B OBITY u
POMBIIIICHHOCTH

1. JlaGoparopnas pabota Ne 5 Ha
BBIOOD:

—  «OmpeneneHne  3aBUCHMOCTH

CKOPOCTH peaklMH OT KOHILIEHTPAINU
pearupyroumx BeIecTB;

—  «OmpeneneHue  3aBUCUMOCTH
CKOPOCTH peaxkuu oT
TEMIEPATYPhI».

2. [IpakTuK0-OpHUEeHTUPOBAHHbIE
teopeTnueckue 3aganus Ne 11 Ha
aHanu3 (HakTOpoB, BIUSIONIMX Ha
U3MEHEHUE CKOPOCTH XHUMHUYECKOU

pEeaKInH.
3HaTh : 3HaThb ocHOBHEIC | 1. 3amaHnsl Ha  COCTaBJICHUE
OCHOBOIIOJIAraronie MOHITHS | TTOJIOKEHUS TEOPHUH | MOJIEKYJSPHBIX U HOHHBIX PEAKIUH C
(XUMHYECKHUH 3IEMEHT, aTOM, | JIEKTPOJIUTUUECKON y4acTHEM OKCHJIOB, KHCJIOT,
ANEKTPOHHAS 000JI0YKa | JUCCOIHMALIUN M | OCHOBAaHUM W  COJIEH, HOHHBIX
aToMma, s-, p-, d-3JIEKTPOHHBIE | XapaKTEPUCTHKA B CBETE | pEaKI[Hid TUAPOJIHN3a coJIei,
opOUTamM  aTOMOB,  WOH, | ’TOW  TEOPUU  CBOWCTB | YCTAaHOBJICHUE W3MEHEHHUS
MOJIEKYJIa, BaJICHTHOCTb, | OCHOBHBIX KJIACCOB | KUCIOTHOCTH CPEBbI.




JIEKTPOOTPHULATENBHOCTb,
CTENEHb OKHCJICHHUS,
XMMHMUYECKasi CBSI3b, MOJIb,
MOJISIpHAasi Macca, MOJIAPHBIN
00BeM, YTIEpOIHBIA CKENeT,

byHKIMOHATBHAS rpymima,
paaukan, HU30Mepus,
HW30MEPBI, TOMOJIOTHYECKU
psn, TOMOJIOTH,
YTJIEBOJIOPOJIbI, KUCIOPOI- U
a30TcoepIKaIIue
COEAUHEHHUSA, OHOIOTHYECKHU
AKTUBHBIE BeIlleCTBA
(yrneBoapl, JKUpbI, O€NKH),
MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COC/TMHEHUS,
KpUCTAJUTMYECKasi ~ PEeIIeTKa,
TUTBl XUMUYECKUX PEeaKIHit
(OKHCTUTENHHO-
BOCCTaHOBUTEIIbHBIE, DK30-U
SHIOTEPMHUUECKHE, PEaKINU
HOHHOTO OOMEHa), pacTBOp,
AJEKTPOJIUTHI,
HEAJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAS
JUCCOLMAIMs,  OKHCIUTED,
BOCCTaHOBUTEIb,  CKOPOCTh
XUMHUYECKON peakuuu,
XMMHUYECKOE  paBHOBECHE),
TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOEHUs
OpraHn4eckux Bemniects A.M.
byrneposa, TEOpUs
ANEKTPOJIUTUYECKOU
JUCCOIMAIUH,
nepuoauueckuii 3akoH JI.U.
Meneneena, 3aKOH
COXpaHEeHUs Macchl),
3aKOHOMEPHOCTH,

CHMBOJIMYECKHH SI3bIK XUMUH,
(aKTOJIOTNYECKUE CBEJICHHS O
CBOMCTBAX, COCTaBe,
MOJIydeHHH U 0e30MacHOM
UCTOJb30BAHUN  BaXKHEHUIIMX
HEOPraHU4eCcKuX "
OpraHMYeCKUX BELIECTB B
ObITY M TPAKTHYECKOM
NeATebHOCTH YeJIOBEKa

OK 01, OK 02, OK 04, OK 07

HEOPraHUYECKUX
COCIMHECHUM.

3HaTh OCHOBHBIE
MTOJIOKCHUS TEOPUH
XUMHUYECKOTO  CTPOCHUS
OpraHuYeCcKUxX
COCIMHEHU I u
XapaKTEePUCTHKAa B CBETE
3TOW  TEOpPHH  CBOWCTB
OCHOBHBIX KJIacCOB
OpraHuYeCcKUxX
COEIUHEHU.

JlaBath Ha3BaHUE
W3YYCHHBIX BEIIECTB IIO
TPUBHAIBHON J5R105
MEKTYHApOJHO U
HOMEHKJIaType u

OTpaXX€HHE COCTaBa JSTHUX
COEOUHEHNN C IIOMOIILIO
XUMHUYECKUX HOPMYIT
3HaTh, Kakue (aKTOpsl
BIUSIOT HAa  CKOPOCTb
XUMUYECKUX PEAKIUN

YmeTrhb OOBACHATH
BIIMSIHUE Ka)K7I0T0
dakropa;

3HaTh KJ1acCU(PUKAITUIO

pacTBOpOB, YMETh pelIaTh
3a7[a4il Ha PacTBOPHI

3HaTh (busuko-
XUMUYECKHE CBO¥CTBa
pacTBOpOB, YMETh
TOTOBHTH  pacTBOp  C
3aJJaHHBIMH JTAHHBIMH
3HaTh Ka4eCTBECHHbBIE
peaKkiuu Ha KATHOHBI U
QHWOHBI W  yMETh HX
BBITIOJTHSTH.

3HaTh KayeCTBEHHbBIC

peaKIuy Ha OpraHuvecKue
COCIMHEHUSI U YMETh HX
BBITIOJTHSATD.
Cobmoienue
3KOJIOTUYECKH
rPaMOTHOTO TOBEJIEHUS B
OKpY’Karollen cperne.

paBUII

2. JlaGopatopuass pabora Ne 1
«Peakuuu ruziponunszay.

I13 Ne 8
1. 3agaHuss Ha  COCTaBJICHUE
Ha3BaHUU OPraHUYeCKUX

COCAVHEHUN 10 TPUBHAIBHOW WIH
MEXIYHApOJAHOU CHCTEMATHYECKOU
HOMEHKJIaType.

2. 3ajgaHusl Ha COCTABJIEHUE IOJIHBIX

U COKpAalICHHBIX  CTPYKTYPHBIX
dbopMyn  OpraHMYECKHUX  BEIIECTB
OTJICITIbHBIX KJIACCOB.

3. 3amaun  HaA  ONIpEIENICHHE
IIpOCTENIIEeN bopMyIIbI

OpFaHH‘IGCKOﬁ MOJICKYJIbI, UCXOJd U3
AJIEMEHTHOTO cocTana (B %).

3agau  Ha pacyeTbl  TEIJIOBBIX
3 (PEeKTOB XUMHUUYECKUX PEAKIUNA U
ompeseNieHne TUIa peaknuu (1Mo Te
mioBoMy  3ddekry:  3K30- H
SHAOTEPMHUUECKHE).
[TpakTHKO-OpHEHTUPOBAHHBIE
3aganuss  Ne 11 Ha mnpumeHeHue
MIPUHIIUIIA Jle - [latenne
HAXO0XJIEHUs HaIpaBJICHUS
CMEIICHUS] PaBHOBECHS] XUMHUYECKON
peakuuu W a”Haiu3  (AKTOPOB,
BITUSTIOLIIUX Ha CMeIlleHne
XHUMHYECKOTO PaBHOBECHS.
Jlabopatopnast pabora Ne 6
«3yyeHne BIUSHUS  Pa3IMYHBIX
dakTopoB Ha CMeIlleHne
XHUMHYECKOTO PAaBHOBECHSD.

3anauu Ha IPUTOTOBJICHHE
pPacTBOpPOB.

2. [IpakTuK0-OpHUEeHTUPOBAHHbBIE
pacueTHbIe 3a/laHusAd Ne 12 mHa
JCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBOW U
MPOU3BOJICTBEHHOW  JEATEIbHOCTU
YyenoBeKa

JlaGopatopHast padota Ne 7, 8 (Ha
BBIOOD):

— [IpuroTtoBneHne pacTBOPOB;

—  HccnenmoBanne — aucnepcHBIX
CUCTEM

I13 Ne 13 KauecTBeHHBIE peaKiuH,
XapakTepHble Uil  OOHapy>KEHUs
HEOPraHMYECKUX BEIECTB
JlaGopatopHass  pabota Ne 8
Ob6napyxeHue HEOPTaHUYECKHUX
BEILIECTB c HCTIOJIb30BAHUEM




KaueCTBEHHBIX AQHATTUTUYECKUX
peakuui

1. JlaGopatoprnast pabora Ne 9 (Ha
BBIOOD):

— KagectBeHHble  peakuuu  Ha
OT/ACJIbHBIE KJIACChl OPraHMYECKHX
BEIIIECTB;

- KauecTBeHHbII aHaIn3
OpPraHWYecKUX  COCAMHEHUW  TIO
(YHKIIMOHATIBHBIM TPYIIIaM.

2. Ilpaktuueckue 3amanust Ne 14 Ha
COCTaBJICHUE KaueCTBEHHBIX
peakuui 0OHapyXeHHUs
OPraHNYECKUX COCTUMHECHU M.

I13 No 15 DKoJIoTHYecKas
0e30MacHOCTh MOCIEACTBUI
OBITOBOM U MPOU3BOJCTBEHHOM
JIESITeTbHOCTH YeJIOBEKa

Keiic (c y4eTOM Oymymein
poeCCHOHABHON e TETHHOCTH)
Bo3MoHbBIE TEMBI KEHCOB:

1. [Torennenue KIMMara u
BBICBOOOJK/IEHHWE Ta30BBIX THAPATOB
CO JIHA OKeaHa.

2. bynymue marepuanel A aBHa-,
MAaITuHO- ¥ MPUOOPOCTPOCHUSI.

3. Hosrlie MaTepuabl TUIA
COJTHEUHBIX OaTapeil.

KoHTponupoBaTh KauecTBO ChIPbS,
MOJIy4aeMbIX MPOAYKTOB
KouTponupoBarb  pacxoa  ChIpbs
MPOIYKIIUH, peareHToB,
KaTajau3aTopoB, TOTTUBHO-
SHEPreTHYECKUX PEeCypcoB
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