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PaGoyas nporpamma paspaoTrana B COOTBETCTBHH € TpeOOBaHUAMMH:
- @eaepanbHOrO roCyIapeTBEHHOrO 00pa30BaTelRHOTO CTaHAApTa  CpefHero  oOImero
00pa3oBaHHsA, YTBEPIKIEHHOTO MpuKazom MunobpHaykn Poccuu ot 17 mas 2012 Ne 413
(zaperucTpHpoBaHHOr0 MHHHCTEPCTROM IOCTHIIMK Poccuiickoit ®enepatmu 7 wmons 2012,
peructpannoHHbIi Ne 24480);
- MerepanbHOrO TOCYAAPCTBEHHOTO 00pa30BaTeNBHOIO CTaHapTa no cneumanbHoctd 13.02.02
TennocHaOxeHne W TelIoTeXHHYeckoe  0O0DOpYZOBaHHME  YTBEP:KIGHHOIO  IIPHKA30M
MunucrepcTBa oOpazoBaHus ¥ Hayku Poccuiickoi ®enepanuu ot 25 asrycra 2021, Ne 600
(3aperucTpapoBad B Munrocte PO 30 cenradps 2021, peructpannoHnsiii No65209);

C yueToM:
- ®enepaneHOi 00pazoBaTebHOH NporpaMMEl cpejiHero odiiero oOpa3zoBaHus, YTBEPKICHHOH
[Tpukazom MunucrepcTBa npoceemenus P® ot 23.11.2022 Ne 1014 (3aperucTpupoBaHHOIO
MunncTepeTBOM 10CTHIMH Poccriickoii ®enepannn 22 fexkabps 2022, perucTpanyoHHBIH No
71763);
- TpuMepHO# paboueil mporpaMMbl 00IMIe0Opa3OBaTENBHON AUCUMIUIHHBL «XUMUS» JUIA
npodecCHOHANLHEIX 00pa30BaTeNbHBIX OpraHu3alnil, yTBepxKICHHON Ha 3acenanun CoBeTa Mo
OLEHKE COICPKAHHS H Ka4yeCcTBA NMPHMEPHBIX pabouux nporpaMM o0meoOpa3oBaTeNbHOTO H
COLUMANBHO-TYMAHHTAPHOTO LHKJIOB CpeaHero npodeccHoHansHOro odpa3oBaHus, NpoTokon Ne
14 o1 30.11.2022.
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1. OBIIASI XAPAKTEPMCTHUKA PABOYE ITPOTPAMMEI
OBIEOBPA3OBATEJIBHOM JUCLHUATIIMHBI
O/1.12 XUMU S

1.1.MecT0 TMCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMmbl

Huctmmumaa OJ[.12 Xumus BxomuT B obOmieoOpaszoBarenpHbii 1wk [IIICC3  kak
oOs3aTenpHas JUCIUTIINHA yaeOHas TUCIIUTUIINHA.

O6meoOpazoBarenpHas guctuimmHa OJ1.12 Xumus sBisiercss 00s3aTENbHONW YaCThIO
o0mieo0pazoBarenpHOro MuKIa oopasoBarenbHOU mporpammbel CIIO B cootrBerctBHEM ¢ PI'OC 1o
cnermanbHOoCcTH 13.02.02 TemmocHa®keHre U TEIUIOTEXHUIECKOe 000pyI0BaHNE.

1.2.11eab ¥ IUIAHUPYeMbIe Pe3yabTAThl OCBOCHHS TUCHUTLIUHBI:

1.2.1.11esn 001meo0pa3oBaTeIbHOM THCIUTITAHBI

Conepsxanne nmporpaMmmbl o0mieoopazoBarenbHoil qucturuiabl O1.12 Xumust HanmpaBieHO
Ha JIOCTWKCHUE CIIETYIOIINX IS

-hopMHpoBaHKEe Y OOYyJaIOIMMNXCA YMEHHUS OLIEHUBATh 3HAYUMOCTh XUMHUECKOTO 3HAHUS IS
Ka)/IOTO YEeIIOBEKa;

-hopmupoBaHKe y OOYYAIOMIMXCSA IEIOCTHOTO TPEICTABICHUS O MUPE W POJU XUMHUU B
CO3JaHUM COBPEMEHHON €CTECTBEHHOHAyYHOW KapTHHBI MHpA; YMEHHUS OOBSICHATH OOBEKTHI U
IIPOLIECCHI OKPYKAKOUIEH TEHCTBUTENBHOCTH: IPUPOJHOM, COIMANBHON, KYyJIbTYPHOU, TEXHUUECKON
Cp€abl, — UCIIOJB3YA AJId 3TOTO XUMHWYCCKHUEC 3HAHUA,

-pa3BUTHE y 00Yy4aromUXCsl YMEHUN paznuyarh (akThl U OLIEHKH, CPAaBHUBATH OIICHOYHbBIE
BBIBOJIbI, BUAETh MX CBS3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPUEB C OINpPENIEICHHON CHUCTEMOM
LIEHHOCTEH, (OPMYIIMPOBATH K 0OOCHOBBIBATH COOCTBEHHYIO TTO3HIIHIO;

-IpHOOpeTeHNE OO0YJaIONIMMHUCS OMbITa PAa3HOOOpPa3HOW JEATENHHOCTH, IIO3HAHUS U
CaMOTIO3HAHUS; KIIIOUEBbIX HABBIKOB, UMEIOUINX YHUBEPCATbHOE 3HAUEHUE Ul PA3IUYHbBIX BHUJIOB
NESITETPHOCTH (HABBIKOB PEIICHUs MPOOJIeM, MPUHATHS PEIICHUM, TIONCKa, aHaIu3a U 00paboTKu
nH(popMalui, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYAHHUYECTBA, OE30MACHOTO
oOpallleHHUs ¢ BelleCTBAMU B TOBCEHEBHOM JKU3HHU).

1.2.2. Ilnanupyemblie pe3yJbTaThbl OCBOEHHUSI 0011e00pPa30BaATEJIbHOM JMCHUIUVIMHBI B
coorBercTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AucuUIUIMHa uMeeT npu GopmupoBanuu U passutiu OK u I1K.

KOI[ 1 HAUMCHOBAHUC HnaHpreMLIe PE3YyIbTATHI OCBOCHUS JUCHUIIJIMHBL

(hopMUpyeMBbIX
KOMIIETEHIINI

OO0mue

I[I/ICI_II/IHJ'II/IHapHBIe

OK 01. Beibupats criocoOsl
peleHus 3a1a4
npodeccruoHaIbHON
JeSITEeNbHOCTH
MPUMEHUTEIHLHO K
pa3IMYHBIM KOHTEKCTaM

B yactu TpyaoBoro
BOCIIMTAHHUS:- TOTOBHOCTh
K TpyIdy, OCO3HaHHE
IICHHOCTH MacTepCTBa,
TPYIOJIIOOKE;- TOTOBHOCTD K
AKTUBHOM IESITEIHLHOCTH
TEXHOJOTHYECKOU U
COLIMAJIbHOM
HaIpaBJICHHOCTH,
CIIOCOOHOCTD
UHUIIUAPOBATh,
IUTAHUPOBATh U
CaMOCTOSITEILHO

- BJQJIEThb CUCTEMOM XHMHMYECKHUX
3HaHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarOIINe  TMOHATUS
(XMMUYECKHI DIIEMEHT, aToM,
AIIEKTpOHHAsT 000J0YKa aroma, S-
, Pp-, d-amexTpoHHBIE OpOHMTATH
aTOMOB, MOH, MOJIEKYJa,
BAJICHTHOCTb,
ANEKTPOOTPULIATEIIBHOCTD,
CTEIIEHb OKMCIICHUS, XMMUYECKas
CBSI3b, MOJIb, MOJISIDHAsI Macca,
MOJISIPHBIN 00BEM, YTIEPOIHBIN
ckeser, (pyHKImoHaIbHas TPYIITa,




BBITIOJTHATh TaKYIO
JEeSITeNIbHOCTh;- MHTEPEC K
pa3nuuHbBIM cepam
po(eCCUOHAIBHOM
nesitenbHOCTH, OBJIageHue
YHHUBEPCATbHBIMH
y4eOHBIMU
M03HABATEILHBIMU
JecTBUsAMU: a) 6a30BbIE
JIOTHYECKUE ACHCTBUS: -
CaMOCTOSITEJIbHO
dbopmyIupoBaTh U
AKTyaJIU3UPOBAThH
npoOiemMy, paccMaTpUBaTh
€€ BCECTOPOHHE; -
yCTaHABIIUBATh
CYILIECTBEHHBIN MPU3HAK
WJTH OCHOBAHUS TS
CpaBHEHMsI, KJlTacCU(PUKALIUU
1 00001IeHNS; -
OTIPENeTATh TEIN
NESTEIIbHOCTH, 33JIaBaTh
rmapaMmeTpsl U KPUTCPUHU KX
TOCTHIKEHHUS ;- BBISBIIATH
3aKOHOMEPHOCTH H
MIPOTHBOPEYUS B
paccMaTpuBaeMbIX
SIBJICHUSX; - BHOCUTH
KOPPEKTUBHI B
JeSTETbHOCTh, OICHUBAThH
COOTBETCTBHE PE3YJIbTATOB
1[EJIsIM, OIICHMBATh PHUCKHU
IIOCJIEACTBUHI
NESATETHbHOCTH;

-pa3BUBaTh KPEaTUBHOE
MBIIIICHHUE TTPU PEIICHUN
YKU3HEHHBIX TIPo0sIeM 0)
0a30BbIC
HCCIIEI0BATEIIbCKUE
JIEHCTBUS:- BJIAJIETh
HaBBIKAMU y4eOHO-
HCCIICI0BATEIILCKON 1
MPOEKTHOM JIeATeIbHOCTH,
HABBIKAMU pa3perieHus
npo0sieM;- BBISBIISTh
MPUYUHHO-CIIE/ICTBEHHBIE
CBSI3M M aKTyalIu3HUPOBATh
3a/1a4y, BBIJIBUTATh
TUTIOTE3Y €€ PeIleHuUs,
HaXOJIUTh apryMEHTHI IS
JIOKa3aTeNbCTBA CBOUX
YTBEPXKACHUMN, 33/1aBATh
napaMeTpsl U KPUTEPUH

paauKai, H30MEpUsi, U30MEpHI,
TOMOJIOTUYECKHUI Ppsiji, TOMOJIOTH,
YTJIEBOJIOPOIbI, KUCIOPOA- U
a30TCoJIeprKallle COCTUHEHUS,
OMOJIOTUYECKH AKTUBHBIE
BemiecTBa (yriieBobl, KHUPHI,
OeJIKK ), MOHOMED, TOJUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC
COCAMHEHUS, KpHUCTaJUITMUecKas
pelieTka, THUIIBI XUMHUYECKUX
peakuuii (OKUCIUTENBHO-
BOCCTAHOBUTEIIHHBIE, 9K30-

U SHAOTEPMUYECKUE,  PEaAKIINN
HOHHOTO OOMEHa), pacTBOp,
AJNIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AEKTPOJIUTUYECKAS TUCCOIHAIINSA,
OKHUCIIUTEh, BOCCTAHOBUTEIIb,
CKOpPOCTb XMMHYECKOW PEaKLHH,
XUMUYECKOE PAaBHOBECHUE), TEOPUH
Y 3aKOHBI (TEOPUSI XUMUYECKOTO
CTPOCHHS OPTraHUYECKHUX
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 AESITeTbHOCTU
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 HCIOJIB30BATh
HAUMEHOBAHHS XUMHYECKUX
COEAMHEHUN MEXIYHAPOIHOTO
COI03a TEOPETUYECKOU U
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PEIICHHUS ;- aHAIU3UPOBATH
MOJIYYCHHBIC B XOJIC
pelIeHHs 3a/la4u
pe3yabTaThl, KPUTHUECKU
OLICHMBATh HX
JIOCTOBEPHOCTb,
IPOTHO3UPOBATH H3MEHCHHE
B HOBBIX YCIIOBHSX;- YMETh
NIEPEHOCUTH 3HAHWSI B
MIO3HABATCIIBHYIO U
IPAKTHUYECKYIO 00JacTu
JKU3HEIEITEIbHOCTH -
YMETh WHTETPUPOBATH
3HAHUSA U3 Pa3HbIX
peIMETHBIX o0nacTe;-
BBIJIBUTaTh HOBEIE UJICH,
npeJyIaraTh OPUTHHAILHBIC
MOAXOBI U PEIICHHUS ;-
CIIOCOOHOCTH MX
HCTIOJIb30BAHMS B
MO03HABaTEILHON 1
COIMAJIBHOM MPAKTUKE

MPUKIAJHON XUMHUU U
TpUBHUAJIbLHBIC Ha3BAHUS
BOXKHEHUIIINX BEIIECTB (ITUJICH,
alleTUJICH, TJIULEPUH, (PEHOII,
dopmanpaerua, ykcycHas
KHUCJIOTa, TJIWIWH, YTapHBIA Ta3,
YIJIEKUCIIBIA Ta3, aMMHaK,
raieHas HW3BECThb, HeramieHas
W3BECTh, IMHUTHEBAs COJA U
JPYTHUX), COCTaBIATH (POPMYJIBI
HEOPraHUYeCKUX M
OPraHWYECKHUX BEIIECTB,
YpaBHEHUSI XUMUYECKUX
peaknuii, OOBACHATh WX
CMBIC]T; TIOJTBEPXKIATh
XapaKTePHbIC XUMUYICCKHIE
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
XUMUHU 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 SHEPruM, B
00eCTIeUeHUH pallMOHAIBHOTO
MPUPOJONOJIBL30BAHUS, B




(GhopMHUPOBaHUH MUPOBO33PECHUS
u o0mell KylbTyphl YEJIOBEKa,
a TaKXe dKOJIOTHYECKH
000CHOBAHHOTO OTHOILICHHUS K
CBOEMY 3/I0pPOBbIO U

MPUPOJIHON cpefie;

- BJAJETh CHUCTEMOU
XUMHUYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIINE
MOHSTHS (JIOTIOJTHUTEITHHO K
CHUCTEME MOHATUN 0a30BOTO
YPOBHSI) - M30TOIIBI, OCHOBHOE
U BO30YXKIEHHOE COCTOSIHUE
atoma, THOpUIN3aLUA
aTOMHBIX  opOwuTasnei,
xumudeckas cBs3b ("' 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,
COBPEMEHHBIE IPEICTaBICHUS O
CTPOCHUHM BEIlleCTBA Ha
ATOMHOM, MOJIEKYIIIPHOM U
HAJMOJIEKYISIPHOM

YPOBHSX; MPEACTaBICHUS O
MEXaHHU3MaX XUMHUYECKHX
peaxiuii, TepMOIMHAMUYECKUX U
KUHETUYECKMX 3aKOHOMEPHOCTSX
WX MPOTEKAHUSI, O XUMUYECKOM
PaBHOBECHH, IHCIIEPCHBIX
cucTtemax, (paKkToJIOTUYECKHe
CBEJICHHS O CBOMCTBax, COCTaBe,
MOJIyYeHUU | 0e30TacHOM
MCIOJIb30BAHNU Ba)KHEHIINX
HEOPraHWYECKUX U
OpraHMYeCKHUX BEIIEeCTB B OBITY
U TPAKTUYECKON NesITeNbHOCTH
YyenoBeKa;  OOMMX  HAyYHBIX
NPUHIUIIAX ~ XUMHUYECKOTO




MPOU3BOJCTBA (HA MpUMEpE
MPOU3BOJICTBA CEPHOM KHUCJIOTHI,
aMMUakKa, MEeTaHoJIa, epepadoTKu
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 UCXOJIHBIX BEIIECTB
JIAHO B BUJIE PacTBOpa C
OIPEJCIICHHOM MAacCOoBO# gonei
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 BBISABJIATh XapaKTEpPHBIC
MPU3HAKK W B3aUMOCBS3h
W3YYCHHBIX TOHSTUH, TMPUMEHSITh
COOTBETCTBYIOIIUE TIOHATHS TPH
OTIMCAaHUU CTPOCHUS M CBOMCTB
HEOPraHUYECKHX U OPTraHUYECKUX
BEILIECTB U UX IIPEBPAILICHUIA;
BBISIBJISITh B3aUMOCBSI3b
XUMUYECKUX

3HAHUH C TIOHATUSIMHU U
MIPEACTABICHUAMHU JPYTHX
MIPEAMETOB JiIs OoJiee
OCO3HAHHOTO TOHHMAHHS |
OOBSICHEHUSI  CYIIIHOCTH
MaTepUaIbHOTO  €IUHCTBA
MHUpa; HCIOIH30BATh
CHUCTEMHBIC XUMUYECKUE 3HAHUS
JUISL OOBSICHEHUS |
MIPOTHO3MPOBAHUS SBICHHH,
MMEIOIINX €CTECTBEHHOHAYYHYIO
NIpUPOAY;

- YMETh HCIOJIb30BaTh
HAaMEHOBAHHUS XHMHYECKHX
COEAMHEHUN MEXIYyHAPOIHOTO
COI03a TEOPETUYECKON U
MPUKIATHON XUMHH U




TPUBHAJIbHbIC Ha3BaHHs BEIIECTB,
OTHOCSIINUXCA K H3YYCHHBIM
KJlaccaM  OpraHM4ecKuX |
HEOPraHUYECKHUX  COCIUHEHUII;
UCII0JIb30BATh XUMUYECKYIO
CHUMBOJIMKY JIJIsl COCTaBJICHUS
(bopMysT HEOPraHUYECKUX
BEILIECTB, MOJICKYJSIDHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAIlICHHBIX  H

CKEJIETHBIX) bopmyn
OPraHuYeCcKUX BEIIECTB;
COCTaBJISITh yYpaBHEHUS
XMMHUYECKUX PEaKIuid U
pacKkpeiBaTh HMX  CYIIHOCTH:
OKHUCIIUTEIHHO-
BOCCTAHOBUTEIBHBIX  pEaKIIHil
MOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OanaHca 3THX
peaKiuii; peakiuii HOHHOTO
oOMeHa IyTeM  COCTaBJICHHUS HX
MOJHBIX W COKPAIICHHBIX
VMOHHBIX YPAaBHEHUH; peaKIUi
TUAPOJIN3a, PEaKIHi
KOMILIEKCOOOpa3oBaHusi (Ha
nmpuMepe  THAPOKCOKOMITJIEKCOB
[IMHKa W aJIOMHHHSA);
MOATBEPXKIaTh XapaKTePHbBIC
XUMHUYECKHAE CBOMCTBA BEIECTB
COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMH U 3aMHUCIMU
YpaBHEHHUI XHUMHUYECKHX 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 W TpyInaM COEAUHEHHI
(pocThie BElIeCTBA, OKCHUIBI,
TUJPOKCUJIBI, COJIH;
YTJIEBOJIOPOJIbI, TPOCTHIE
GUpbl, CHOUPTHL, (QEHOIHI,
aJbJCTHJIBI, KETOHBI,
KapOOHOBBIC KHCIIOTBI, CIIOKHBIC
3UPBI, )KUPBI, YTIEBOIbI,
aMUHBI, aMHUHOKHUCJIOTHI, OEIKH);
MIPUMEHATH 3HAHUSI O COCTABE U




CBOMCTBAX BEILECTB I
AKCIIEPUMEHTAILHOMN

MPOBEPKU THUIOTE3 OTHOCHUTEIIBHO
3aKOHOMEPHOCTEN MPOTEKAHUS
XUMUYECKUX pPEaKUUl U
MPOTHO3UPOBAHUS BO3MOXKHOCTEH
WX OCYILIECTBJICHHUS;

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

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

- yYMETh XapaKkTepH30BaTh
AJICKTPOHHOE CTPOSHHE aTOMOB
(B OCHOBHOM U BO30Y>KIEHHOM
COCTOSIHUM) W WOHOB
XHMHUYECKHX djIeMeHTOoB 1 - 4
nepuosoB Ilepuognyeckoit
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;,
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OK 02. Ucnonp3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKa, aHATN3a U
MHTEpIpETaIH
uHpOpMaLUU U
nH(pOpPMAIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 337144
npodeccHoHATBHO N
JEeATEIbHOCTH

B o6Gnactu nieaHoCTH
HAYYHOT'O TMO3HAHUS:
c(hOpMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH H
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 OCYIIECTBIISATh
MIPOCKTHYIO U
HCCIIEA0BATEBCKYIO
JeSITeTbHOCTh
WMHAUBUAYAJIbHO U B
rpynne;

OBiagenue
YHHUBEpPCaIbHBIMU
y4eOHBIMU
MO03HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHhopMaIuei:
- BJIAJICTh HaBBIKAMHU
noJtyueHus: tHpopMaIuu u3
MCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJILHO
OCYILIECTBIISITH TIOUCK,
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

11




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

- HCHOJb30BaTh CPENCTBA
UH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOTMM B pELICHUU
KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX U
OpraHM3alMOHHBIX 33/1a4 C
coOmroeHreM TpeOoBaHUt
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,
bopMyITHpoBaTh
UCCIIEI0BAHMUS,
IPEJOCTaBIATh B PA3INYHOMN
dopme pe3ynbTaThl
HKCIIEPUMEHTA,

aHAJIM3UPOBATh U OLIEHUBATh UX
JIOCTOBEPHOCTH;

- YMETh OCYILECTBIIAThH
LIeJICHANPABJICHHBIH TOUCK
XUMHUYECKOI

uHpOpMaLUU B Pa3InYHbIX
UCTOYHUKAX (Hay4yHas W y4eOHO-
Hay4Has JUTepaTrypa, CpeIcTBa
MaccoBoil HH(opMaMM, CeTh
WutepHer u apyrue),
KPUTUYECKH aHAJU3UPOBAThH

e

XUMUYECKYIO
uHpopMalnio, TepepadbaThIBaTh
€e U HCIOJIb30BaThb B

COOTBETCTBHU C IIOCTaBJICHHOM
yueOHOM 3a/1ayeii;

- BIIAJSTh CHUCTEMOM 3HAHUU O
METOJaX HAay4YHOT'O MO3HAHMS
SBJICHUN TPUPO/IBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax "
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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
pOJIK C y4eTOM MHEHUM
Y4aCTHUKOB 00CYXKIaTh
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPJAMHUPOBATh U
BBITIONHSATH paboTy B
YCIIOBUSIX pEabHOrO,
BUPTYAIILHOTO U
KOMOMHHPOBAaHHOTO
B3aMMO/ICHCTBUS,

- OCYILIECTBIATH
IMO3UTHBHOE
CTpaTernuecKoe MOBEJICHUE
B PA3JIMYHBIX CUTYALIMSIX,
MPOSIBISATH TBOPUECTBO U
BOOOpakeHue, ObITh

YMEHUSIMH TPUMEHATH O3THU
3HaHUS MpHU
AKCHEPUMEHTAIBHOM
HUCCIICIOBAaHNH BEILECTB U JIJIs
OOBSICHCHHUS XUMHUYCCKHUX
SIBIICHHI,

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

- YMCTh IUIAHHUPOBATHL U
BBIIOJTHATh XUMHYECKHI

DKCIIEPUMEHT
(mpeBpallleHUss  OPraHUYECKUX
BEIIECTB IIPH  HAarpeBaHUH,

MOJTYYCHHE JTUJIEHA W H3y4eHUe
e€ro CBOMCTB, Ka4eCTBECHHBIC
PEaKIy Ha abJACTHIBI, Kpaxmall,
YKCYCHYIO KHCIIOTY; IEHATYpPAIIHs
OeIKOB NpU HarpeBaHUH,
[IBETHBIC PEAKIIUU OEIJIKOB;
MIPOBOJIMTH PEaKIIN HOHHOTO
oOMeHa, OTIpeCIIATh Cpesy
BOJIHBIX PacTBOPOB,
KayeCTBEHHbIE peakluu Ha
cynbdar-, kapOoHAT-
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
000py/s0OBaHUEM; MPEACTABIATH
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
YIIEBOAOPOIOB PA3TUYHBIX
KJIACCOB U KUCJIOPOJICOIEPKAIIIX
OpraHNYECKUX BEIIECTB, PEIICHUE
HKCIEPUMEHTAIBHBIX 3334 10
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OK 07. CopeiicTBoBatTh
COXPAHEHUIO OKpYKaroIen
cpensl,
pecypcocOepeKeHHIo,
MIPUMEHSATH 3HAHUS 00
W3MCHCHHH KITMMATa,
MIPUHIIUATIB OEPEKITUBOTO
MPOM3BOICTBA, 3((HEKTUBHO
NEUCTBOBATh
Ype3BhIYANHBIX CUTYaLUSIX

MHULIUATUBHBIM
Osnajenue
YHUBEPCAIbHBIMU
peryasiTUBHBIMU
JICHCTBUSMU:

T') IPUHSATHE ce0s U IPYTHX
JIIOJIEH: - IPUHUMATD
MOTHUBBI U apTyMEHTBI
JIPYTUX JIOJICH NP aHAIU3€e
pe3yabTaTOB AESATEIBLHOCTH;
- MpU3HABATh CBOE MIPABO U
IIPaBO JAPYTUX JIFOAECH HA
OIINOKU;

- pa3BUBAThH CIIOCOOHOCTH
MOHUMATh MUP C TIO3UIUU
JPYroro 4ejioBeKa;

B o6uactu sxosoruyeckoro
BOCIIUTAHUS:

- c(OpMHUPOBAHHOCTH
9KOJIOTUYECKOW KYJIBTYPBI,
TIOHUMAaHHE BIIASTHHS
COIMATTFHO-9KOHOMUYECKHUX
MIPOLIECCOB HAa COCTOSIHUE
MPUPOAHON 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 cpese;

- 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 OPraHu4ecKHX BEILECTB) C
COOJI0ICHUEM TTpaBUII
0e30macHOTo 0OpaIeHus ¢
BEIIECTBAMH U JIA0OPATOPHBIM
000pyI0BaHUEM,
dbopmynupoBaTh  IeNH
UCCJICIOBAHUSI, TIPEIOCTABIISATh B
pa3nuaHOi opme pe3yIbTaThl
IKCIIEPUMEHTA, aHATU3UPOBATH U
OLICHHBATh UX JOCTOBEPHOCTB;

- copmupoBaTh IpenCTaBICHUS:
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;

- yMeThb coOJIOAaTh IMpaBuUIIa
AKOJIOTHYECKU 11eJIeCO00Pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOMH
JESITEIbHOCTH B LIETISAX
COXPaHEHHUS CBOETO 3I0POBbsI U
OKpYXKaloIllle MPUPOIHOU CpEIbl;
YUUTHIBaTh OMACHOCTh
BO3JICIICTBUSL HA >KUBBIC
OpraHu3Mbl OTPEeIEHHBIX
BEIIECTB, MOHUMAs CMBICI
noKasaressi MpeaeabHOM
JOTYCTUMOW KOHIEHTpaIUK; -
YMETh MPOTHO3UPOBATH,
aHaJIM3UPOBATH U OLICHUBATH C
MO3ULUN IKOJIOTMYECKOU
0€30MacHOCTH  TMOCIJIECTBUS
OBITOBOM M MPOU3BOJICTBEHHON
JIeATEIbHOCTH  YEJIOBEKa,
CBSI3aHHOU ¢ mepepaboTKoit
BEILIECTB; MCIOJb30BAThH
MOJY4YCHHbIE 3HAHUS IS
MPUHATHS TPAMOTHBIX PELICHUN
po0JIeM B CUTYaIUsIX, CBSI3aHHBIX
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[TK 4.3. OcymiecTBasTh
OIIEHKY BBITIOJIHEHUSI
TpeOOBaHUM MPaBUI
OXpaHbl TpyJia U
IIPOMBIILITIEHHOM
0€30MacHOCTH
00CITY>)KMBAIOIIETO
nepcoHaita
TEIJIOTEXHUYECKOTO
000pyIOBaHUS U CUCTEM
TEIJI0- U
TOTUTMBOCHAOKEHMSL.

ColmronenuemM TpeboBaHMit

3pFOHOMI/IKI/I, TCXHUKHN
0€30I1aCHOCTH, TMTHEHEI

C XUMHEH;

- YMETh OCO3HABATh OMACHOCTh
BO3JCHCTBHUS Ha XUBBIS
OpraHu3Mbl

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

- BJAJETh OCHOBHBIMHU
METOJIaMU HAYYHOTO TIO3HAHUS
BEIECTB W XUMHUYECKUX SBICHUI
(HabmrosieHue, M3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHUE);
- HCIOJIL30BaTh  CHCTEMHEIE
XAMWYECKAE 3HAHUS IS
NPUHATHS PELICHUHA B
KOHKPETHBIX JKU3HEHHBIX
CUTYaITUsAX, CBS3aHHBIX C
BEIIECTBAMH M UX
IPUMCHCHHEM;

- YMETh CaMOCTOSITEIILHO
MJIAaHUPOBATh M TPOBOJUTH
XUMUYECKUN IKCTICPUMEHT
(momyueHue U U3ydeHUue CBONCTB
HEOPraHUYeCKUX 1
OPraHWYeCKUX BEIIECTB,
KaueCTBEHHBIC PEaKIIUU
YTJIEBOIOPOJIOB PA3IMYHBIX
KJIACCOB M KUCJIOPOCOIEPIKAIINX
OPraHUYeCKHUX BEIIECTB, PEIICHUE
AKCIIEPUMEHTAJILHBIX 3a/1a4 110
pacro3HaBaHUIO HEOPraHUYECKUX
U OpPraHUYEeCKUX BEIIECTB) C
COOJIIOICHUEM TIPABHUIT
0e30macHOTO OOpaIIeHHs C
BEILIECTBAMU M JIAOOPATOPHBIM
000py/I0BaHUEM.
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBLHON JUCIATLIAHBI

2.1. O6beM 0011e00pa30BATENBLHOI JUCHUILIMHBI M BUAbI Y4e€0HOI padoThl

Bua yueOHo# paGoThl

O0beM yacoB

O06BeM 00pa3zoBaTeIbHOM MPOTPAMMBI TUCITUILTHHBI 78
B TOMYHCIIE:
TEOPETUUECKHE 3AHATHS 30
[IpakTnueckue n 1a00paTOPHbIE 3aHATHUS 48
[TpodeccrnonaabHO OPUEHTUPOBAHHOE COJICPKAHUE 42
B TOM YHCJIE:
TEOPETUUECKUAE 3AHATHS 8
[IpakTuueckue 3aHgaTH 22
12

JlabopaTopHbie paboOThI

[Ipomexyrounas  arrectauuss B  Qopme  3adera
TG hepeHInPOBaHHOTO 3aueTa

/
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HanmenoBanue pa3nennos u tem

Conepxxanue yaeOHOro MaTepuaia (OCHOBHOE U MPO(HECCHOHAIBHO-
OpPUEHTHPOBAHHOE), JTA0OPATOPHBIE U MPAKTHUYECKHUE 3aHITUS

O0BeM
4acoB

®opmMmupyemsle
oOmue u
npodeccuoHaIbHbIE
KOMIETEHIHH

2

4

1 cemectp

Pa3nes 1. OcHOBBI CTPOEHHUSI BellecTBA

Tema 1.1.
CtpoeHune aTOMOB XUMHUYECKUX
AJIEMEHTOB W MPUPOJIA XUMUIESCKON
CBSI3U

Conep:kanue y4e0HOro MaTepuaia/mpodeccnoHaIbLHO-
OPHEHTHPOBAHHOE COJEP:KAHME:

4(-12)

CoBpeMeHHast MOJIeTTb CTPOCHHUS aToMa. DJIEKTPOHHAs! KOH(UTrypalus atoma.

Kiaccudukarusi XUMUYECKHX JIEMEHTOB (s-, P-, d-3eMenTsI). BajeHTHbIe
3JIEKTPOHBI. BalIeHTHOCTB. DJIEKTpOHHAS IPUPOJa XUMHUYECKOU CBSI3HU.
DnexTpooTpuLaTenbHOCTh. KoBaneHTHas cBsI3b, €€ Pa3HOBUAHOCTH U
MeXaHU3MbI 00pa3oBaHus (0OOMEHHBIN U JOHOPHO-aKI] eNTOpHBIN). MoHHas
cBs3b. MeTtamnueckas cBs3b. BogopoiHas cBsa3b. MexxMoNeKyIspHble
B3auMoOIeiicTBUS. M30TOTIBI, OCHOBHOE M BO30YXKJIECHHOE COCTOSIHUE aTOMa,
TUOpUIN3AITUsl AaTOMHBIX OpOUTANICH.

IIpakTnuyeckoe 3auaTue Ne 1

Pewenue npaxmuueckux 3a0anuil Ha cocmaeienue 31eKmpoHHO-
epaguueckux popmyn snemenmos 1—4 nepuooos. Peuwienue 3a0anuti na
UCNOIL30BAHUE XUMUYECKOU CUMBOIUKU U HA38AHUL COCOUHEHUTL NO
HOMEHKILamype MenHCOYHapOOHO20 COI03d MEOPEMUECKOl U NPUKIAOHOU
XUMUU U MPUBUATILHBIX HA36AHULL OJISL COCMABICHUSL XUMUYECKUX (POPpMY.L
08YXAMOMHBIX COeOUHeHUl (OKCUO08, CYIbpUO08, 2uOpUd08 u m.n.) u opyaux
Heop2aHu4ecKux cOeOUHEeHUll OMOEIbHbIX KIACCOB.

OK 01
I1K 3.2.

Tema 1.2.
[Tepunoandeckuit 3aKOH U TabIUIA
. 1. MeHnaeneeBa

Conepxxanue y4eOHOro MarepuaJa:

IIpakTuyeckoe 3ansaTue Ne 2

Ilepuoanueckas cucrema xumudeckux anementoB /.M. Mennaeneena.
®usnueckuit cmeici [lepuoanueckoro 3akona I.11. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKUX AIEMEHTOB, 00pa3yeMbIX
VMMM IPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHUYECKOTO 3neMeHTa B [lepuoanyeckolt cucteme. MHUpPOBO33PEHUECKOE U
Hay4yHoe 3HaueHue [lepuonnueckoro 3akona /.M. MenneneeBa. [Iporaossl
J .. MenpaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX AIIEMEHTOB.

OK 01
OK 02
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Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTEPHU3alUI0 XUMHUCCKHUX JIEMEHTOB «MeTtalmndeckue /
HEMETAJUTMYECKUE CBOMCTBA, AIEKTPOOTPUIIATEIBHOCTD U CPOJICTBO K
QJICKTPOHY XUMHUYCCKUX 3JICMCHTOB B COOTBECTCTBUC C UX OJICKTPOHHBIM
CTPOCHHEM U IIOJIOKCHUEM B HCpI/IOI[PIquKOﬁ CUCTEMEC XHUMHUYCCKUX
anemenToB J[.M. Meneneena.

Paznen 2 . Xumuyeckue peakuuu

11 (1/8)

Tema 2.1.
THUIbI XUMHYECKUX pEaKIHil

Conep:kanue y4e0HOro MaTepuaJia/mpodeccnoHaIbLHO-
OPHEHTHPOBAHHOE COJEP:KAHME:

6 (-/4)

Knaccudukanus v TUIIBI XUMUYECKUX PEAKIINI C Y4aCTHEM HEOPTaHUYECKUX
pemecTB. KomnaecTBeHHBIE OTHOMICHHS B XUMHH. OCHOBHEIC
KOJMYECTBCHHBIC 3aKOHBI B XUMHHU U PACUYETHI 110 YPABHEHUSAM XUMHUYECKUX
peakuumii. MoJib Kak eIMHUIIA KOJIMYeCTBa BellecTBa. MosipHas Macca.
3aK0HBI COXPAHEHHS MacChl U SHEPTUH. 3aKOH ABOTaapo. MosipHBIN 00beM
razoB. OTHOCHTENbHAS TJIOTHOCTH Ta30B. Peakiinu KOMIUIEKCOOOpa30BaHuUs C
ydacTHEeM HEOpPraHWYECKUX BEIIECTB (Ha MpuMepe THAPOKCOKOMILIEKCOB
[IMHKA ¥ ATFOMUHUSA).

IIpakTnueckasi padora Ne3

Cocmasnenue ypagHeHul peakyuii COeOUHeHUsl, PA3IONCEHUS, 3aMeUeHUs,
0bMeHa. YpasHenus peakyuil 20peHusi, UOHHO20 0OMeHA, OKUCTIeHUs1-
soccmarnosnenus. Pacuem xonuuecmeenHbix Xapakmepucmuk UcXoOHbIX
gewecms u npooykmos peaxkyuu. Pacuem xonuvecmseennvlx xapaxmepucmur
npooyKma peaxkyuu COeOUHeHUsl, ecii OOHO U3 8eujecma OaHO 6 U3DbImKe
u/unu cooepxcum npumecu. Pacuem maccosotl unu 06vemHol 001u 8b1x00d
NPOOYKMA peakyuu coeOUHeHUs Om meopemuyeckKu 803ModcH020. Pacuem
00veMublx omHouenull 2az08. Pacuem maccol (0o6vem, konuvecmeo
seujecmeaa) npooyKma peakyuu, eciu 00OHO U3 8euecms 0aHo 8 guoe
Pacmeopa ¢ onpedeieHHOl MaccoBoll 00ell pACMEOPEHHO20 GeUleCMEd.

IIpakTuyeckas padora Ned

VpaeﬂeHuﬂ oxucnenus-eoccmarnogienus. Cmenernv oxucienus. Oxuciumens u
soccmanosumensv. OKucIumenbHo-60CCMAHO8UMENbHbLE peakyuu 6 npupode,
NPOU3600CMBEHHBIX NPOYECCAX U HCUSHEOeSAMETbHOCU OP2AHUIMOS.
OxucnumenvHo-6occmanosumenvHulil nomenyuan cpeovl. Cocmasnenue u

OK 01
I1K 3.2.
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ypasHueanue OKMCJZI/lme]ZbHO'GOCCI’I’laHOGMmeJZbelXpeaKL[uﬁ Memooom
IJIEKMPOHHO2O oananca. Tunuunvie HeopzaHudYecKkue okucaumeau u
soccmaHosumeiiu. 3Jzel<mp0]zu3 pacmeopos u pacniaeos conell.

Tema 2.2 Conepxanue yueOHOro MaTepuaia/mpogeccuonaiabio- | 5 (1/4)
DNEKTPOIUTHYECKAs JUCCOLMALUS | OpPHEHTHPOBAHHOE COJIeP:KAHHE:
Y MOHHBIN 0OMEH Teopus snexmponumuueckou ouccoyuayuu. Peaxkyuu uoHHo2o obmeHa.
Cocmasnenue peakyuti UOHHO20 0OMeEHA Nymem COCMAGLEHUS UX NOJHbIX U 1 OK 01
COKPAWeHHbIX UOHHBIX YypasHenul. 1 uopoaus coneu. 3navenue 2uopoau3a 6 IIK 3.2.
buonocuueckux  obomenHvlx  npoyeccax. Ilpumenenue  eudponuza 8
NPOMBIUULIEHHOCTIU.
JlabopaTtopnas padora Nel 2
Peaxyuu cuoponuza
JlabGopaTopHasi padora Ne2
Hccneoosanue cpedvl pacmeopos coneu, 00pA308AHHBIX CUTbHLIMU U 2
CabbIMU NPOMOIUMAMU, U UX PeaKYUll ¢ pacmeopamu weioyu u kapoonama
nampus. CocmasneHue peakyuii 2UOpoIU3a CoJel.
Paznen 3. CTpoeHne H CBOIICTBA HEOPTraHHYECKHX BEIECTB 19 (4/8)
Tema 3.1. Coneprkanue y4eOHOro maTepuajia/npodeccuonanbuo- | 6(-/4)
Knaccugukanus, HOMEHKIATypa U | OpMEHTHPOBAHHOE ColepKaHue: OK 01
CTPOCHME HCOPIaHMIECKUX [Ipenmet HeopraHuueckoil XxuMuu. B3aMOCBS3b HEOPraHMYECKUX BEIIECTB. OK 02
BCIIICCTB Knaccudukanus Heopranndeckux BeniecTs. [IpocThie u CI0KHBIE BEIIECTBA. 2 1K 3.2.

OCHOBHBIE KJIACCHI CJIOKHBIX BEIISCTB (OKCHJbI, THAPOKCHUIIBI, KHCJOTHI,
com). HoMeHknatypa u Ha3BaHME HEOPraHWUYECKHUX BEIICCTB MCXOMS M3 UX
XUMHUYECKON (POPMYJIBI UIM COCTABICHUE XMMHUYECKON (HOPMYIIbI UCXOI U3
Ha3BaHUs BEILIECTBA 10 MEXAYHAPOIHON WIIM TPUBUAJILHONH HOMEHKJIATYPE.
MexMoeKyasapHble  B3auMoJieicTBHs. Kpucramioruaparel. ArperaTHble
COCTOSIHMSL BemiecTBa. Kpucramaumyeckue W aMopdHBIC BellecTBa. THIIBI
KPUCTAUIMYECKUX  PEIIETOK (aToMHas, MOJICKYJIIpHAs, HOHHas,
MeTaJlIN4ecKas). 3aBUCUMOCTh (DU3UYECKUX CBOICTB BeIIecTBa OT THUIIA
KPUCTAUIMYECKOW  pemieTku.  [I[puuuHBI ~ MHOTOOOpa3usi  BEIICCTB.
CoBpeMeHHbIE TPEACTAaBIECHUS O CTPOEHUU TBEPABIX, JKUJIKUX H
ra3000pa3HbIX BemecTB. JKuIK1e KpUCTaIIbI.

IIpakTnueckoe 3ansTue Ne 5
Pewenue 3adau na pacuem maccosoui 001U (MAccvl) XUMULECKO20 dNeMeHma
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(coeounenus) 6 monexyne (cmecu). Pewienue npaxmuyeckux 3a0anuii no 4
Kaaccugpurayui, HOMEHKIamype u XumMuieckum popmynam Heopeanudeckux
gewecms paziuuHbX K1acco8 (Ha3vléamb U COCMABIAMb QOPMYIbl
XUMUYECKUX Beujecms, Onpeoesmv NPUHAOLEHCHOCb K KIACCY).
Hcmoynuxku xumuueckou umgopmayuu (Hayynas u y4eOHO-HAYUHAA
Jqumepamypa, cpeocmea maccosou uHgopmayuu, cemv Mumepnem u
opyeue). Tlouck unghopmayuu no Haz8anusm, UOEHMUDUKAMOPAM,
CMPYKMYPHLIM POPMYNAM.
Tema 3.2. Conep:xanue y4eOHOoro mMarepuaia/npodeccuonannuo- | 9 (3/2)
DU3NKO-XUMHUYECKUE CBOMCTBA OPHEHTHPOBAHHOE CO/IEPIKAHME:

HEOPraHUYECKUX BEIIECTB Memannwi. Obwue ghuzuueckue u xumuueckue ceovicmea memannos. Cnocoowvi
nonyuenus.  3HaueHue  Memailo8 U HeMemauiios 68  npupooe U 2 OK 01
JHCUBHEOEeSIMENbHOCIU YellogeKa U opeanHuzmos. Kopposus memannos: 6uowi OK 02
KOppo3uu, cnocoowl 3aujumosl MEmMaios om KOppo3Uuu. IIK 3.2.
Hememannvi. Obwue ¢usuueckue u xumuuecKkue cEOUCMBA HEMEmMAaulos.
Tunuunvie ceoiicmea memannos I1Y-YII epynn. Kraccupurxauus u 1
HOMeHKIamypa  coeOuHeHuli Hememannos. Kpyezoeopomer  b6uocenmvix
9/1eMEeHMO8 8 npupooe.
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB
(OKCHIOB, TUIPOKCHUIOB, KHCIOT, cOJIed U Jp.). 3aKOHOMEPHOCTH B 2
U3MEHEHUU CBOMCTB IMPOCTBIX BELIECTB, BOJOPOIHBIX COCTUHEHMI, BBICIIMX
OKCHUJIOB U TUJPOKCUIOB.
IIpakTHuyeckue 3aHATHA Ne6
CocraBieHue ypaBHEHUH XHMHUYECKUX PEAKIUN C y4yacTHEM MPOCTHIX U
CIIOHBIX HEOPraHWYECKUX BEIIECTB: OKCHJIOB METAJJIOB, HEMETAJUIOB H
aM(bOTEepHBIX  JJIEMEHTOB; HEOPraHWMYECKUX KHUCJIOT, OCHOBAaHUH U 2

aM(bOTEepHBIX TUIPOKCHUIIOB, HEOPTaHUUYECKUX COJICH, XapaKTEepPHU3YIOIIUX HX
CBOICTBA.

Pemenue npakTuko-OprUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUIM HAa CBOMCTBA
Y TIOJIyYEHUE HEOPTAHUYECKHUX BEIIECTB.
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JlaboparopHble 3ansTust Ne 3

«Cesoticmea Memannos u HemMemaniosy.

Hccnedosanue guzuneckux u XumMuyeckux c80UCmse Memaios U HeMemauios.
Pewenue sxcnepumenmanvuvix  3a0ay O COUCMBAM — XUMUYECKUM
CBOUCMBAM MEMAllo8 U HeMemaslos, NO PACNO3HABAHUIO U HOJYUEHUIO
COeOUHEHUL MemAalio8 U HEMEMAIn08.

Tema 3.3.
[Ipon3BOICTBO HEOPraHUYECKUX
BEIIECTB. 3HAUEHNUE U TIPUMEHEHUE
B OBITY U Ha IPOU3BOJICTBE.

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

3 (112)

Obwue npeocmasnenusi 0 NPOMBIUICHHBIX CHOCOOAX NOLYYeHUs.
XUMUYECKUX 8ewecms (Ha npumepe npou3o0Cmed amMmuaxd, cepHoll
kucnomol). Yepnas u yeemnas memannypeus. Ilpakmuueckoe npumeneHue
INEKMPOU3A O NOJYHEeHUs WEOUHbIX, WeTl0YHO3eMeNbHbIX MeMAallo8 U
anomunus. Cmexno u CUIUKamuas npomviuiienHocms. Ilpobaema omxo0os u
Nn0OOUHBIX NPOOYKMOS.

IIpakTHyeckoe 3ansaTHEe Ne 7

Pewenue npaxmuko-opuenmuposanuuix 3a0anuti 0 poau HeoOpeaHu4ecKou
XumMuyu 6  pazeumuu - MeOuyuHvl, CO30aHUU HOBLIX MaAmMepuanlos (8
cmpoumenscmee u Op. OMpAciAx NPOMBIUUIEHHOCMU), HOBbIX UCHOYHUKOS
SHepauu (anbmepHamueHvle UCMOYHUKU DHepeuu) 6 peuieHuu npoonem
9KOJI02UYECKOU, IHep2emu4ecKoll U nuuegou 0e30nacHocmu.

OK 01
OK 02
IIK 3.2.

2 ceMecTp

Pa3znes 4. CTpoeHue U CBOIICTBA OPraHN4YeCKNX BelIECTB

18 (3/4)

Tema 4.1.
Knaccudukanus, crpoenue u

Conep:xanue ydyeOHOro Mmarepuasa/npodeccuoHaIbLHO-
OPUEHTHPOBAHHOE CO/IePKAHME:

4(-12)

OK 01
IIK 3.2.
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HOMCHKIJIaTypa OpraHn4CCKux
BCIICCTB

[Ipenmer oprannueckor XuMun. B3auMoCBsI3b HEOPraHUYECKUX U
OPraHUYECKHUX BEIIECTB. XUMUUYECKOE CTPOCHHUE KaK NOPSAIOK COCAUHEHUS
aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJIEGHTHOCTH. OCHOBHBIE TOJIOKEHUS
TEOPUH XUMHYECKOTO CTPOCHHS OPraHNYeCKuX coeruHeHnii A.M.
Bytneposa. YriepoaHsblil CKeJIET OPraHuYeCKOrl MOJIEKYJIbl. MoeKynsipHbIe
U CTPYKTYpPHBIC (pa3BepHYTHIC, COKPAIICHHBIC) XUMHUYECKHUE (DOPMYIIBIL.
3aBUCHUMOCTDH CBOMCTB BEIIECTB OT XUMHYECKOTO CTPOEHUS MOJICKYJI.
H3omepus u n3oMephl (CTPYKTypHas, TeoMeTprIecKkas (IIUC-TpaHC -
m3omepust). Kparnocts xummuueckoit cBsizu. [loHaTre o GyHKITMOHATBHOM
rpynne. [TpuHIune kiaccupuKanuy OpraHuaecKuX CoOeIMHEHUH.
MexnyHapoHass HOMEHKIIATYpa U MPUHILIUIBI HOMEHKIIATYPbl OPraHUYeCKUX
COCIMHEHUM.

IIpakTuyeckoe 3anaTne Ne 8

Homenxnamypa  opeanuueckux — coeOuHeHuti  OMOENbHbIX  K1ACCO8
(Hacvlwyennble, HeHACLIUWEHHbIE U apOMamuyecKue y21e6000poobl, CRUPMbL,
¢Genonvl, anvoecudvl, Kemowuwvl, Kapbonosvle xuciomsl u op.) Cocmasienue
NOJHBIX U COKPAUWEHHbIX CMPYKMYPHLIX (QOpMYN OpeaHu4eckux Geuecma
OMOENbHLIX  KIACCO8, UCHONb3YA UX HA36AHUA NO  CUCMEMAMuU4ecKou
Homenknamype. Pacuemul npocmetiweis popmynvl opeaHueckol MoaeKyvl,
UCX0031 U3 INeMeHmHo20 cocmasa (8 %).

Tema 4.2
CBolicTBa OpraHMYECKUX
COEIUHEHUN

Conep:xanue yueOHOoro MaTrepuaa/nmpogeccuoHaIbHO-
OPUEHTHPOBAHHOE CO/IePKAHME:

9 (21

DU3NKO-XMMHYECKHE CBOWCTBA OPraHUYECKUX COCTUHEHUH OTACIbHBIX
KJ1acCOB (OCOOEHHOCTH KJIacCH(UKAIIMK W HOMEHKJIATypbl BHYTPH KJlacca;
TOMOJIOTHYECKHH psi U o01mIas ¢popMyiia; u3oMepus; GU3NIeCKUe CBOWCTBA,
XMMHYECKHE CBONCTBA; CIIOCOOBI MOIY4eHHUs):

—npeoenbhblie Yene000poovl. lopeHue memana KAk OOUH U3 OCHOBHBIX
UCTMOYHUKO8 menia 8 npomvluiieHHocmu u ovimy. Cgoticmea npupoOHbiX
Y271e6000p0008, HAXOHCOeHUe 8 NPUPooe U NpUMEHeHUe ANKAHO8,

—HenpeoenbHble U apomamuyeckue yeneso0opooul. Ilonumepusayus smuieHa
KaK OCHOBHOE HanpasieHue e20 UCNnoab3oeanus. lopenue ayemunena kax
UCTNOYHUK 8bICOKOMEMNEPAMYPHO20 NAAMEHU 01 CAPKU U PEe3KU MEemallos,;

—KHUCIJIOPO/ICO/IepKAIME COeNMHEHHs (CIUPTHI U MPOCThIe APUPHI, (EHOJIBI,
QIBJIETUABl W KETOHbI, KapOOHOBBIE KHCIOTHl M UX IPOM3BOJHBIE).

OK 01
OK 02
I1K 3.2.
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[IpakTHyeckoe  NPUMEHEHHWE  STWICHTJHUKOJS,  IMIepuHa,  (eHona.
[Ipumenenne Qopmanbpaeruaa, amneTanbAernia, YKCYCHOW KHCIOTBHL. Mpblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MOIOIIHE CBOMCTBA MBLIA;

—a30TCOJICPIKAIE COCTMHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).

Kiaccudukanys 1 0COOCHHOCTH OPraHUYSCKUX peakinii. PeakiimoHHbIe
ueHTpbl. Panukansl. [lepBoHayanbHbIe TOHATHS O TUMAX U MEXAHU3MaX
OPraHUYECKUX PEAKIUH.

IIpakTHyeckoe 3ansaTHe Ne 9

Pemenue nenovyexk mpeBpanieHUl Ha T€HETUYECKYIO CBSI3b MEXKY KJIaCCaMHU
OPraHMYEeCKUX COCIMHEHUA C COCTABJICHUMEM HA3BAaHMN OPraHUYECKHX
COCMHEHUN MO TPUBHAIBHON WJIM MEXIYHAPOJHON CHUCTEMaTHYECKOM
HOMEHKJIaType. PemeHne pacyeTHbIX 3a7ad 1O YpPaBHEHUSIM pPEaklHil C
Y4aCTHEM OPraHUYECKUX BEIIECTB.

JlaGopaTtopHble 3aHsiTus1 Ne 4

«ITonmydenue aTUICHA U U3YYEHHUE €TI0 CBOMCTBY.

[Tonydyenue sTHIeHA U3 3TaHOJA B TAOOPATOPUU U U3yUEHHUE €r0 (PU3UIECKUX
M XUMHUYECKUX CBOMCTB.

CocraBiieHHE peakiuii MPUCOCIUHECHUSI U OKUCJICHHS Ha MPUMEpE STUJICHA.
Pemienne pacdyeTHBIX 3adad € HCIOJIb30BaHHEM INIOTHOCTH Ta30B IIO
BOJIOPOJY U BO3AYXY.

Tema 4.3.
Opraandeckue BEIecTBa B

KHN3HCICATCIIBHOCTH YCJIOBCKA.

HpOI/I3BOI[CTBO U IPUMEHCHUEC
OPraHn4CCKuX BCIUICCTB B
IIpOU3BOACTBEC

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

5 (1/2)

buoopranunueckue coenunenus. [lpumenenue u Guoaoruveckas poiib
yriaeBo10B. OKUCIIEHUE YIIIEBOI0B — HCTOYHUK YHEPTHH KUBBIX OPraHU3MOB.
Ob6nacTtu npuMeHeHus: aMMHOKHUCIOT. [IpeBparienrs 6enkoB MUK B
opranu3me. buonorunueckue pynkiuu 6enkoB. buonornueckue GyHKIHH
XKUPOB. PoIib Oprannyeckoit XuMuu B PEIICHUH TPOOJIeM MUIIEBON
6e3omacHocT. HykiienHOBBIE KUCIIOTHI: COCTaB U cTpoeHue. CTpoeHue
HykineoTunoB. Coctas HykinenHoBbix kuciot (JJHK, PHK). Pomib
HYKJIEMHOBBIX KHCIIOT B KH3HEJIEATEIbHOCTH OPTraHU3MOB.

IIpousso0cmeo opeanuyecKux eewjecmea: npou3e00Cmeo Memanoud,
nepepabomka negpmu. Ilonusmunen Kax KpyNHOMOHHAINCHBIU NRPOOYKM
Xumuueckozo npouzeoocmaa. llpumenenue smunena. Ilpouzsoocmeo u
npumMeHenue Kayyyka u pesunbi.

Cunmemuyeckue u UCKYCCMEeHHble 60J0KHA, UX CMPOEHUe, C60UCMEa.

OK 01
OK 02
IIK 3.2.
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Ilpakmuueckoe ucnonvzoganue 6o10koH. Cunmemuyeckue nieHKu. U30aAYus
0711 NP080008, MeMOPAHbL OJisl ONPECHEHUs. B00bl, 3AUUMHbLE NAEHKU OJ15
asmomodunel, niacmeipu, xupypeuiecxkue nogazxku. Hosvle mexnonozuu
OoanvHeliule2o0 co8epuleHCmBe08aHUsl NOJUMEPHBIX MAMEPUATLOS.

Ponv opeanuueckoti xumuu 6 pewieHuu npoodrem dHepeemuyeckoll
beszonachocmu, 6 pazeumuu MeOUyUuHsl, CO30AHUU HOBbIX MAMEPUANO8, HOBLLX
UCMOYHUKOB IHEpeUU (ANbMEPHAMUBHbIE UCIOYHUKU DHEPSULL).

IIpakTuyeckoe 3ansaTue Ne 10

Pewenue npaxmuko-opuenmuposanHuix 3a0aHull N0 COCMAaBLeHUI0
XUMUYECKUX PeaKyull, Ompaicaroujux XUmuyeckyo akmueHoCms
Op2aHUYeCKUX COeOUHEHUL 8 PA3TUYHBIX Cpedax (NPUpPOOHbIX, OUOI0CULECKUX,
MEXHO2EHHDIX).

Pa3nen 5. Knnernueckue 3aKOHOMEPHOCTH NPOTEKAHUA XMMUYECKHUX PeaKIUi

8(-/6)

Tema 5.1.
Kunernueckne 3aKkOHOMEPHOCTH
MIPOTEKAHUSI XUMUYECKUX PEAKIUN

Conepxxanue yueOHOro Marepuasa/npogeccuoHaIbHO-
OPHEHTHPOBAHHOE CO/IePKAHME:

3 (-12)

Xumudeckue peaknuu. Kimaccupukamus XUMHYECKHX PEaKIMi: I10
(azoBoMy cocTaBy (FOMOTEHHBIE W T'€TEPOTCHHBIC), TI0 UCIIOJIH30BAHHIO
KaTajau3aTopa (KaTaJluTu4yeckue U HekatanuTuueckue). CKOpoCTh peakluy,
€€ 3aBUCUMOCTb OT Pa3IHUYHbIX (DAKTOPOB: MPHUPO/IbI pearupyloIIuX BEIIeCTB,
KOHIEHTPALMU PEearupyollnuX BElIeCcTB, TeMIEpaTypsl (mpaBmiio Bant-
Tlodda), mnomanu peakiMOHHOM MOBEPXHOCTH, HATMYMS KaTanu3zaropa. Poib
KaTaJau3aTOpPOB B MPUPOJIE U IPOMBIIIJICHHOM ITPOU3BOJICTBE. DHEPIHs
aKTUBalMU. AKTUBUPOBAaHHBIN koMILiekc. KaTanuzarops! u karanus. Poip
KaTaJau3aTOpPOB B MPUPOJIE U MIPOMBIIIIIICHHOM IIPOM3BOICTBE.

JlaGopaTopHble 3aHATHA Ne 5

Hzyyenue 3agucumocmu CKOpoOCmMU XUMUYECKOU Deakyuu om
KOHYEeHmpayuu peasupyowux eewecms u memnepamypul. Jlabopamophas
paboma Ha 8b1O0P:

1. Jlabopamopuas paboma « Onpedenenue 3a8UcCUMOCMU CKOPOCMU PeaKkyuu
Om KOHYenmpayuu peazupyowux eeujecmesy. Hccnedosanue 3asucumocmu
ckopocmu peakyuu om KoHyenmpayuu. OnpeodeneHue KOHCMAHMbI
CKOpOCMU peakyuu epaguyueckum Memooom.

2. Jlabopamophas paboma « Onpedenenue 3a8UCUMOCIIU CKOPOCU PeaKyuul
om memnepamypuly. Mcciedosamnue 3a8UCUMOCIIU CKOPOCIU PeaKyu Om

OK 01
OK 02
IIK 3.2.
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memnepamypbol. Pacuem dHepcUuu akmueayuu peakyuu.
Pewenue npaKkmuKo-opueHmupo6aHHblx 3a0aHULl HA AHATIU3 qbdeOpO@,
GAUAIOWUX HA USMEHEHUE CKOpoCcmu XUMUYECKOU peaxkyuu.

Tema 5.2.
TepMoauHaMu4yecKne
3aKOHOMEPHOCTH IPOTEKAHUS
XMMHUYECKUX peakiuil. PaBHoBecue
XUMHUYECKUX PEeaKIHil

Conep:xanue y4eGHOro MaTepHaJia/mpodeccuoHaIbHO-
OpHEHTHPOBAHHOE COJeP:KAHHE:

5 (-/4)

Knaccupukamuss  XUMHYECKMX  peaknuii: 1o  TermioBoMy  3ddexry
(PK30TEpMUYECKHE, SHIOTEPMHUUYECKHE), IO OO0paTHMOCTH (0OpaTUMBIE H
HEeoOpaTHMBbIE). Tennossle 3¢ dexThI XUMHUYECKUX peakumii.
Tepmoxumuueckne ypaBHeHHs. OOpaTUMOCTh peakiuid. XUMHUYECKOE
paBHOBECHME U €ro CMEIIEHHE 0] JIEHCTBUEM pa3IMYHBIX (HaKTOpOB
(KOHLIEHTpaIsl  peareHToB WM  TPOJYKTOB  peakluu, JaBJICHUE,
TEeMIepaTypa) TUIs CO3/1aHUsl ONTHUMAJBHBIX YCIOBUM MPOTEKaHUS
XMUMHUYECKUX MPOIECCOB.

[Tonsatue 006 sHTanmpmuu W SHTpomuH. OHeprus [mbOca. 3akon I'ecca u
ciencTBusi U3 Hero. Poib cMelleHust paBHOBECHS B TEXHOJOTHYECKHX
rpoleccax.

IIpakTnueckoe 3anaTue Ne 11

Ipunyun Jle lllamenve. Bauanue paznuunvix hakmopos Ha usmeneHue
PAaHOGeCUsi XUMUYECKUX peakyuii. 3aKkoH 0eliucma8ylouux Macc U KOHCManma
Xumuyecko2o pagnogecusi. Pacuemvl pasnosecHvlx Konyenmpayutl
peazupyrouux eeujecma u npooykmos peakyuti. Pacuemsi mennosozo
aghghexma peaxyuu.

Pewenue npakmuxo-opuenmuposanHvlx 3a0aHull Ha NpUMeHeHue NPUHYUNa
Jle-1llamenve 015 HaxodHcoeHuss HanpasieHusi CMeweHUsi PA6HO8eCUs
XUMUYECKOU peakyuu U aHanu3 oaxmopos, 6Iusiouux Ha cmeueHue
XUMUYECKO20 PABHOBECUSL.

JlaGopaTopHble 3aHATHA N2 6

Jlabopamopnas paboma «H3yuenue GIUAHUSA PA3IUYHLIX (DHAKMOPO8 HA
cmeernue XumuiecKkoeo paeHoeecus). Hccxzedoeamte GIUAHUA USMEHEHUA
KOHYeHmpayuu eewecme, peaxyuu cpedbl u memnepamypsbl Ha CMeuenue
XUMUHYECKO20  pABHOBECUA. CpCZBHEHZ/le NOJNY4YEHHbIX  pe3ylbmamoe C
meopemu4ecKu npocHo3UupyembiMU Ha OCHOBe NpuUHyuna Jle - [[lamenve.

OK 01
OK 02
I1K 3.2.

Paznen 6. /lucnepcHbie cHCTEMBbI

7 (-14)

Tema 6.1.
JlucniepcHbie cucTeMBbl U aKTOPhI

Coaepixanue y4eOHOro MaTepuaa/mpodeccHoHAIbHO-
OPHEHTHPOBAHHOE CO/ICPIKAHME:

3(-12)

OK 01
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UX YCTOMYMBOCTH

Hucnepcubie cucrembl. Kosmouanesie cuctembl. VCTHHHBIE PacTBOPHI.
PactBopenne kak (pusmKo-xuMHUUeckuii mporecc. PactBopbl. CriocoOsr
IIPUTOTOBJIEHUS. PacTBOPOB. PacTBopuMocTh. MaccoBast 10151 paCTBOPEHHOTO
BemecTBa. [IpeaenbHO MOMyCcTUMbIE KOHLEHTPAMUM W UX MCIOJIB30BAHHE B
OIIEHKE 3KOJIOTUYECKON O€30MacCHOCTH.

Krnaccudukarus mucnepcHbIX cucTeM 1o cocTaBy. CTpoeHHe u (aKTOPHI
YCTOMYMBOCTU JIUCIIEPCHBIX cucTeM. Pacno3HaBaHue HCTHMHHBIX PACTBOPOB,
KOJUIOMJIHBIX PacTBOPOB U TPyOOAHMCHEpCHBIX cucteM. CTpOeHHE MUIIEIUIHI.
PaccenBanue cBeTa mpu MPOXOXKICHUU CBETOBOTO IydKa Yepe3 ONTHYECKH
HeoHOpoAHYI0 cpeny (addexra Tunnans).

OK 02
OK 07
IIK 3.2.

IIpakTuyeckoe 3ansaTHe Ne 12

Pewenue 3a0au na npueomosnenue pacmeopos.

Pewenue npakmuko-opueHmupo8arnHvlx pacuemHulx 3a0aHuil Ha
oucnepcHule cucmemvl, UCHOTb3YeMble 8 ObIMOBOU U NPOU3BOOCHBEHHOT
O0esimelbHOCU 4ellogeKda, ¢ NO3UYUL IKON02UYeCKOl 0e30nacHocmu
NnoC1e0Cmaull U 2pamMOmMHbBIX peuleHull npodJiem, C8A3AHHBIX C XUMUELL.

Tema 6.2,
Wccnenosanue cBONCTB
JTUCTIEPCHBIX CUCTEM JISI X
UJeHTU(DUKAITIT

Conep:xanue yueOHOoro MaTtepuaJa/mpogeccuoHaIbHO-
OPHEHTHPOBAHHOE CO/IePKAHME:

4 (-12)

JlabopaTopHbIe 3aHATHSA Ne 7

«IIpucomosnenue pacmeoposy.

Ilpucomosnenue pacmeopos 3a0anHOl (MOJAPHOU) KOHUeHmpayuu (¢
NPAKMUKO-OPUEHMUPOBAHHBIMU BONPOCAMU), ONpeodeseHue cpedbl B0OHbIX
pacmeopos.

JlaGopaTopHble 3aHsTUs Ne 8

«MccnemoBanne TUCIIEPCHBIX CUCTEM.

[IpuroroBieHrne U M3y4eHHE CBOWCTB AMCICPCHBIX CHCTEM Pa3HBIX BHUJOB:
CYCII€H3UH, OMYJIbCUH, KOJJIOMTHOTO pacTtBopa. C(CpaBHEHHE CBOMCTB
UCTUHHBIX M KOJUIOMJHBIX pPACTBOPOB, BBISBICHHUE OCHOBHBIX pPa3IuYHM
MEXTy HUM.

OK 01
OK 02
IIK 3.2.

Pazgen 7. KauecTBeHHbIE peaknui 00HAPYKeHHE HEOPTAaHMYECKHX U OPraHNYeCKNX BelecTB

Tema 7.1.
OO6HapyxeHue HEOPraHUYECKUX
KAaTUOHOB U aHHOHOB

Conepxxanue yueOHOro Marepuasa

IIpakTuyeckoe 3ansaTue Ne 13
KauecTBeHHBIC XMMHUECKHE PEAKIINH, XapaKTepHbIC i1 OOHAPYKEHHS

OK 01
OK 02
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HEOPraHMYeCKHUX BEIleCTB (KAaTHOHOB U aHHOHOB). COCTaBJICHUE YpaBHEHUN
peakiuii oOHapykeHus KaTnoHOB [—VI rpynm u aHHOHOB, B T.4. B
MOJIEKYJISIPHOM M MOHHOU (hopMax.

Peaknm oOHapyXeHUST HEOPTAHUICCKUX BEIIECTB B PEATBHBIX 00BEKTaX
OKpYKaroIllEen Cpeibl.

JIabGopaTopHble 3aHsaTus Ne 9

OOnapyxeHue HeopraHudeckux BewecTB (karuoHoB [-VI rpynn wnm
AQHUOHOB) C WCIOJB30BAHHEM KAYE€CTBEHHBIX AHAIIMTUYECKUX PEaAKIIHil.
JlabopaTopHast pabota Ha BEIOOD:

1. JIaGopaTopHasi paboTa «AHAIUTUYECKHE peaKIuu KaTuoHOB [-VI rpymmy.
[IpoBenenne Ka4yeCTBEHHBIX PEAKIMM, HCIOJB3YeMBIX I OOHApPYKEHHS
katroHoB | rpynmbl (kanus, HaTpus, Maraus, ammonwus), II rpymmber Ha
npumepe Oapus, III rpynnsl — cBunna, IV rpynnel — amtoMuHusi, V rpynmnsl
—xene3a (II u III), VI rpynmber — aukens. Onrcanne HaOMI01aeMBbIX SBICHUN
Y COCTaBJICHNE XUMUYECKUX PEAKIIHi.

2. JlabopaTopHas paboTa «AHAIUTHYECKHE peaKInu aHHOHOB».IIpoBeneHue
KaueCTBCHHBIX PEaKIMi, WCIOIb3YEeMbIX JUIsi OOHApYKEHUS aHUOHOB:
kapOoHnata, ¢docdara, cymbdarta, cynbpuma, HUTpaTa, XJIopHaa H Ap.
Onucanne HaOIIOJAEMBIX SBJICHUM M COCTABICHNE XUMUYCCKUX PEaAKITHi.

Tema 7.2.
O6HapyxeHHue OpraHuYeCKUX
BEIIECTB OTIAEIBHEIX KJIACCOB C
HCII0JIBL30BaHHEM KaueCTBEHHBIX
peakuui

Copep:xaHue y4e0HOro0 MmaTepuaJja

IIpakTnueckoe 3anaTue Ne 14

KadecTBeHHBIE XUMHUUYECKHE PEAKIINH, XapaKTepHBIC JIJIs1 OOHAPY>KECHHS
OTICIBHBIX KJIACCOB OPraHUYSCKUX COCIMHCHUMN: (PEHOIOB, albACTHIOB,
Kpaxmalia, YKCYCHOW KHUCIOThI, aMUHOKHUCIIOT H JIp.

JleHarypaius O€JIKOB IIpU HarpEeBaHUU, IIBETHBIC PEaKIUU OCIKOB.
CocraBieHne KaueCTBEHHBIX peaKluii OOHAPYKEHHSI OPraHUIECKIX
COCIUHEHUH OTAEIIbHBIX KJIACCOB.

JlaboparopHubie 3ansiTust Ne 10

OOHapyxeHHe OpraHMYeCKUX COCJMHEHUI OTAENbHBIX KJIaCCOB.
JlaGopatopHast paboTa Ha BBIOOD:

1. JTaboparopHas pabota «KauecTBeHHbIE PeaKLIU Ha OT/IEJIbHBIE KIacCh
OpPraHUYECKUX BELIECTBY.

IIpoBeneHre KaueCTBEHHBIX PEaKIUil, UCTIOIb3YEMBIX JUIsl OOHAPYKEHUS
OpPraHMYeCcKUX BEIIECTB PA3JIMYHBIX KJIACCOB: (DEHOJIOB, albJETHIOB,
KpaxmaJia, YKCYCHOM KHCIIOTbI, aMUHOKHUCIIOT, 6€1KOB U Ap. Onucanue

OK 01
OK 02
IIK 3.2.
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HAOJII0IaEMBIX SIBJICHUI U COCTABJIICHUE XMMHUYCCKUX PEAKIHI U/UITH CXEM.
2. JJabopatopnas pabota «KadecTBeHHBIN aHAIN3 OPraHUIECKUX
COCIMHEHUH 10 (PYHKIIMOHAIBHBIM Ipyminamy». [IpoBeieHHe KaueCTBEHHBIX
peaKIMii, UCTIOJIb3YEMbIX ISl PACIIO3HABAHUS OPTaHHUECKUX BEIIECTB
OTJICNIbHBIX KJIACCOB MO ()YHKIIMOHAIBHBIM TPYIIIIaM: Ha IPUMepe
AMHHOKHUCIIOT U KapOOHOBBIX KHCJIOT, CIIUPTOB M (DEHOJIOB, alIbJCTHIOB U
KkeToHOB. Onucanue HAOIIOTaeMbIX SBJICHUN U COCTABJICHUE XUMHUYECKUX
peaKIyil U/UIN CXEM.

Paznea 8. Xumust B ObITY M POU3BOACTBEHHOM AeSITEJIbHOCTH YeJI0BeKa

2 (-12)

Tema 8.1. Conepxanue yueOHOro Marepuasa/npogeccHoHaIbHO-
Xumus B ObITY U OPHEHTHPOBAHHOE COJAEpPKAHHUE:

2(-12)

HpOHSBOJICTB@HHOfI JACATCIIBHOCTH
YCI0BCKa

IIpakTu4yeckoe 3ansaTue Ne 15

OKonoeuueckas 6e30nacHocms NOCaeOCMEUl ObIMOBOU U NPOU3ZBOOCMBEHHOU
0esimenbHOCIU Yel08eKd, C8A3AHHASL C NepepadoOmKoll 8ewecms, NOUCK U
AHANU3 XUMU4eCKoU UHGOpMayuu u3 paziudHblx UCMOYHUKOS (HAYUHAS U
VUEOHO-HAYUHAS TUmepamypa, cpeocmea MaccoBol UHGopmayuu, cemo
Humeprnem u opyzue).

Keticul (¢ yuemom b6yoyweii npogeccuonanvboll 0essmenbHOCmu) Ha aHaIu3
uHhopmayuu 0 nPouU3BOOCMEEHHOU 0esIMENbHOCIU Yell08eKd, C8A3AHHOLL C
nepepabomKoll u NOIyYeHUeM 8euecms, ad Mmakice ¢ IKOI02UYECKOll
be3onacHocmvio.

3awuma xeiica: Ilpedcmasnenue pe3yibmamos peuleHus Keticos
(6bicmyniienue ¢ npezenmayueti)

OK 01
OK 02
OK 04
OK 07
[IK 3.2.

IIpome:kyTouHas aTTecTanus Mo qucHuilinie (1uddepeHiupoBaHHbINH 3a4€T)

Bcero

78
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLIIEOBPA30OBATEJILHOM
JUCHUILINHDBI

3.1. MarepuajbHO-TeXHUYECKOe o0ecrieueHHe peaan3anum padoyeil mporpaMmbl

Peanuzanus pabouyeii mporpaMMbl AUCIUILTAHBI OOecrieueHa HaTMYMeM YIeOHOH ayAuTOpuu
o0mieo0pazoBarenbHBIX qUCIUIUTHH OOopyI0BaHUE YIeOHOTO KaOMHETA:

- y4eOHO-HarjsiaHble MmocoOus (mepuoamueckass tabmmna J[.M.MenneneeBa u Tabnuma
PacTBOPUMOCTH , TIOPTPETOB BBIJAIOIIMXCS YICHBIX B XUMUU U JIp.);

- JIUIAKTUYECKHE MaTepuanbl (3alaHus ISl KOHTPOJBHBIX paboT, IUIS pa3HBIX BUIOB
OIICHOYHBIX CPEJICTB, Aud3adera u ap.);

- TEXHUYECKHE CpelIcTBAa 00ydyeHHs (MEepCOHATbHBIM KOMIBIOTEDP; MYJIbTUMEIUIHBIN
MPOEKTOP; MHTEPAKTUBHAS JIOCKA, BBIXO]] B JIOKAJIHHYIO CETh);

- TporpaMmHoe oOecrieueHue: JMIEH3MOHHOE MpOorpaMMHOE obecrieueHrne oO0mero u
crienpasibHOTOo HasHaueHus: Microsoft Windows, Microsoft Office Professional Plus, Zoom
(6ecrmaTHas Bepcusi) — cBOOOIHO-pacnpocTpansemoe [10.

3.2. NudopmanuoHHoe odecrieuenne peajan3anuu padoyeil mporpaMmabI
Jlnst peanuzanuu mporpaMMbl 0011e00pa3oBaTeIbHON AUCITUIUIMHBI OUOTHOTEUHBIN (HOH.T
MMeEET TIeUaTHBIC, YJICKTPOHHBIE 00pa3oBaTeIbHbIC U HHPOPMAITHOHHBIC PECYPCHI.
3.2.1. OcHOBHBIE HCTOYHUKH
. I'abpuensn O.C. Xumwms. 10 xmacc : 0a30BbIi ypoBeHb : Y4eOHUK i1 0Opa3oBaTENIbHBIX
opranuzaruii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnagkos. - 4-e u3n., crep. - Mocksa :
[Ipocsenienue, 2022. - 128 c. - TekcT : HENOCPEACTBEHHBIN.
. I'abpuensn O.C. Xummsa. 11 xmacc : 0a3oBBIE ypOBEHb : Y4eOHUK HJisi 0Opa30BaTEIBHBIX
opranuzaruii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. Crnankos. - 4-e u3n., crep. - Mocksa :
[Ipocsenienue, 2022. - 128 c. - TekcT : HENOCPEACTBEHHBIN.
3.1.1 lonoaHHUTEIbHbIE HCTOYHHUKH
Pymutuc, I'.E. Xumwus. ba3ombrii ypoBenb. 11 kmacc: yueOHUK ns1 00pa30BaTENIbHBIX
opranuzaruii / [.E. Pymsutuc, ®.I'.®enpaman. — 6-¢ nzmganune. — Mocksa: IIpocsemenune, 2019.-
224 c.: uB.un. — ISBN 978-5-09-071856-1. — TekcT: HEMOCPEICTBEHHBIN.
. Xumus. 11 xmacc: 6a3oBbii ypoBeHb: yueOHuk / B.B. Epemun, H.E.Ky3pmenko, B.M.Tepenun [u
ap.]; pen. B.B.JIyku. — 9-e u3n., crep. - Mocksa : [Ipocsemenne, 2022. — 224 c.: . - ISBN 978-5-
09-087938-5. - TekcT: HEMOCPEACTBEHHBIMN.

3.2.4. UudopmanuoHHbIe pecypchl

1.hvsh.ru — XypnHan «XumMus B MIKOJE».

2.https://postnauka.ru/themes/chemistry — nexkuuu mo xumuu Ha caiite [loct Hayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-nomynspHbiii MpoeKT «IEeMEHThl OOJbIION
Haykn» (¢u3uKa, XMMHS, MaTeMaTHKa, aCTPOHOMHUS, HAYKH O )KM3HHU, Hayku o 3emie). HoBocTtu
HayK{, KHUTH, HAYyYHO-TIOMY/SIPHbIE CTaTbH, JEKIUH, SHIUKIOEIUH.

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
*u3Hby». XKypHan nznaércs ¢ 1965 1. S.http://gotourl.ru/4786
(http://www.chemnet.ru/rus/elibrary/) OTkpbITast 37eKTpoHHasi OMONIMOTEKa XUMHUYECKOTO
noprasia «Chemnety», coaepXUT yueOHbIE U HH(OPMALIMOHHBIE MAaTepUAIIbl JUIS IIKOJIbHUKOB
yuurtesneil. B Heit MojxHO HaliT yyeOHMKM 1O OOIIel M HEOpraHWYeCKOW XHMMH,
OpPraHUYecKOl XHMHUH, MyJIbTHUMEIHAMaTepUalbl, a TAKXKe 3aaydl XMUMHUYECKHX OJIMMIIHAJ C
peLIeHUsIMH, 33]Ja4d BCTYIUTENBHBIX 9K3aMEHOB ISl a0UTYPUEHTOB.



http://potential.org.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOMN JUCHUTLJIAHBI

KoHTpons M OLIEHKAa pacKpBIBAIOTCS 4Ye€pe3 MUCLUILIMHAPHBIE PpE3Yy/bTaThbl, YCBOCHHBIE
3HaHUS U MPHOOPETEHHBIE O00YYAIOUIMMUCS YMEHHUsI, HalpaBlieHHbIE Ha (OpMHUpPOBaHKUE OOLINX U
podecCHOHAIBHBIX KOMIETEHITHIA

Pe3ysibTaThl 00y4eHus

IToka3aTesn olleHKH

THuI OLeHOYHBIX MEPONIPUATHI

CocTaBisITh XUMHUYECKHUE
(hOpMyITbI COSIMHCHUIA B
COOTBETCTBUHU CO CTEIEHBIO
OKHCJIEHUS XMMHUYECKUX
9JIEMEHTOB, UCXOIs U3
BAJICHTHOCTH U

ANIEKTPOOTPHUIATETLHOCTH
OK 1

Hcnonb3zoBanue B
yueOHOH 1
npodeccrnoHaIbHOM
JeSITCIIBHOCTH
XUMHUYECKUX TEPMHUHOB H
CHMBOJTHKH.

1. Tect «CTpoeHre aTOMOB
XUMUYECKUX AJIEMEHTOB M MPUPOJIa
XUMHYECKOM CBI3MY.

2.113 Nel 3agaun Ha cOCTaBIIEHUE
XUMHYECKUX (DOPMYIT IBYXaTOMHBIX
coeIMHEHUH (OKCHJIOB, CYIb(UIOB,
TUAPUAOB U T.IL.).

XapakTepu3oBaTh
XUMUYECKHE  DJIEMEHTHl B
COOTBETCTBUU c ux
MOJIOKEHUEM B
MEPUOINYECKOMN cucTeme
XuMHu4eckux 3yemenToB J[.U.
Menneneena.

OK 01, OK 02

OObscHAT,  (pu3MUECKUit
CMBICIT CUMBOJIUKH
MEPUOANIECCKON TaAOIUIIBI
XUMUYECKUX  DJIIEMEHTOB
. n. Meunneneena
(HOMEpOB JJIEMEHTA,
nepuoja,  TPYIIbI) U
YCTaHOBKa MIPUYHUHHO-
CIIEICTBEHHOU CBSI3U
MEXIy CTPOEHHEM aToma
U 3aKOHOMEPHOCTSIMH
M3MEHEHUS CBOWCTB
3JIEMEHTOB u
00pa3oBaHHBIX UMH
BEUIECTB B IepUoJax U

rpymnmax.

[IpakTUKO-OpHUEHTHPOBAHHBIE
TeopeTnueckue 3ananus No2 Ha
XapaKTEpU3alUI0 XUMUUECKAX
2JeMEHTOB: «MeTammudyeckue /
HEMETaJUTMYECKUE CBOMCTBA,
AIEKTPOOTPHUIIATETHHOCTD U
CPOJZICTBO K JJIEKTPOHY XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHUE C MX
AIEKTPOHHBIM CTPOEHUEM U
MOJIO’KEHUEM B TIEPUOAUYECKOI
CUCTEME XMMHUYECKHX 3JIEMEHTOB
J.W. MennaeneeBay.

CocTaBnsiTh peakiuu
COCIIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeleHHs,
OKHCITUTEIIHO-
BOCCTaHOBHTEJIbHBIC PEAKIIUU
U peaKIuu
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITJICKCOB
QTIOMHUHHUS U [IUHKA) C
y4acTHEM HEOPTraHUYEeCKUX
BEIIECTB

OK 01

I1K 4.3.

OOBSICHATB CYIIIHOCTb
XAMHUYECKHX  IIPOLIECCOB.
Knaccudunuposars

XAMHUYECKHE PEAKIHH 10
Pa3MUYHBIM  [IPU3HAKAM:
YHCITY u COCTaBy
IPOJYKTOB W PEareHTOB,
TEIIOBOMY s dexry,
HAaIpaBJICHHUIO, daze,
HAJIMYUIO  KaTajau3aropa,
U3MEHEHUIO CTerneHei
OKHUCIICHHSI ~ 3JIEMEHTOB,
o0pa3ymmux  BelIecTBa.

YcraHaBnuBaTh MPU3HAKH
o0IIero M pazIuyHOro B
THUIIOJIOTUH PEAKIMH  JUIs
HEOPraHu4eCcKOu u
OpraHMYeCKOM XHUMUH.

— CocCTaBiATh ypaBHEHHUS
peakuuii ¢ IOMOUIBIO

1.I13 Ne 3,4 3agaun Ha cocTaBIEHUE
YpaBHEHUH peaKIUuii: — COCTUHECHMUS,
3aMeIICHHUS, pa3JIoKeHus1, 0OOMEHa U
peaxiuil ¢ yuacTueM KOMIUIEKCHBIX
COCMHEHUH (Ha mpuMepe
TUIPOKCOKOMIUICKCOB ATFOMUHUS U
IIMHKA);

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJIBLHBIX PEAKIIUH C
HCIOJIb30BaHUEM METO/Ia
AIIEKTPOHHOTO OanaHca;

— C y4acTUeM KOMILIEKCHBIX
coeMHEHUH (Ha mpuMepe
TUJPOKCOKOMIUIEKCOB IIMHKA U
AJTIOMUHUS).

2. I13 Ne 4,5 3agaum Ha pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTHK
MPOJIYKTa PEaKLUU COCTUHEHNS;
MacCcOBO# MK OOBEMHON JOJIH
BBIXOJIa IPOJIYKTA PEAKITNU




METOoIa AJIEKTPOHHOTO
Oajtanca. OOBICHATH
3aBUCUMOCTD CKOPOCTH

XUMUYECKOM pEaKuuu U
IIOJIOKEHUS XUMHYECKOIO
PaBHOBECHS OT Pa3IMYHBIX
dakTOpOB.

COEIMHEHUS OT TEOPETHUECKU
BO3MOKHOT0; 0OBEMHBIX OTHOILIEHUHI
ra3oB; KOJMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX BEIIECTB
U TIPOJIyKTOB PEAKLIMHU; MAaCChI
(00BbEM, KOJIMUECTBO BEILECTBA)
NPOAYKTa PEaKINU, €CIIU OJTHO U3
BEIIECTB JaHO B BUJIE PacTBOPA C
OIIPENIEIICHHON MacCOBOM 01
PacTBOPEHHOTO BEIIECTBA.

CocraBisTh ypaBHEHUS
XAUMUYECKUX PEaKIIH
MOHHOTO OOMEHa C yJacTheM

HEOPraHMYECKUX BEIIECTB
OK 1

3HaTh OCHOBHBIE
MOJIOKEHUSI TEOPUU
3JIEKTPOJIUTUYECKON
JUCCOIUAIINN U
XapaKTEPHUCTHKA B CBETE
3TOW TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJIAPHBIX 1 MOHHBIX peaKHI/II\/'I C
y4acTHEM OKCHJOB, KUCIIOT,
OCHOBAHMI U COJICH, HOHHBIX
peaKuurii THAPOIN3a COJIEH,
YCTaHOBJICHUE N3MEHCHHUS
KHCIIOTHOCTH CPE/IBI.

HEOPraHNMYECKUX 2. Jlaboparopnas padora Ne 1

COEIUHEHU. «Peaknuu rusiponnszay.
Knaccudumuposats Knaccudumuponats 1. Tect «HomeHknatypa u Ha3BaHuE
HEOPraHUYECKHE BEIIECTBA B | HEOPraHUUECKHE HEOPraHUYECKUX BEIIECTB UCXO/IS U3

COOTBETCTBHH C UX

CTpOCHUEM
OK 01

BEIECTBA B COOTBETCTBUU
C UX CTPOEHUEM
BreImoaHAITE XMMHUYECKUI
AKCIIEPUMEHT T10
pacro3HaBaHUIO
BaKHEHIITHX
HEOPraHUYECKHUX U
OPraHUYEeCKUX BEIIECTB,
MOJTYYCHHIO KOHKPETHBIX
BEIECTB, OTHOCSIIUXCA K
M3Y4YCHHBIM KJlaccam
COEIUHEHUI.

X XUMHUYECKOU (POPMYITBI HITH
COCTaBJICHUE XUMHYECKOUN (hOPMYIIbI
HCXOJIs U3 Ha3BaHUS BEILECTBA 110
MEXKIYHAPOJHOMN WU TPUBUAIBHOMN
HOMEHKJIaType».

2. 3ajaun Ha pacyeT MacCOBOM JIOJIN
(Macchl) XUMUYECKOTO dJIEMEHTA
(coenuHeHwHs) B MOJIEKyJIe (CMecH).
3. IIpaktrueckue 3amanus Ne 5 mo
KJaccu(ukanuy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. Ilpaktuyeckue 3amanus Ne 5 Ha
ompeieNieHne XUMMUYSCKON
AKTUBHOCTH BEIIECTB B 3aBUCUMOCTHU
BHUJa XUMHYECKON CBSA3U U THIIA
KPUCTaJUTMYECKOMN PEIIETKH.

YcTaHaBiIMBaTh 3aBUCUMOCTh
(I)I/ISI/IKO-XI/IMI/ILICCKI/IX CBOICTB
HCOPraHNM4YCCKUX BECIICCTB OT
CTPOCHHUA aTOMOB U MOJICKYII,
a TaKOKC THUIIA
KpHCTaHHquCKOﬁ peHICTKA
OK 01, OK 02

BhBITTOMHITE XUMHYECKUM
SKCIIEPUMEHT B MOJHOM
COOTBETCTBUH C
paBUJIaMU OE€30MaCHOCTH.
Habmtonate, pukcupoBatsb
Y 1aBaTh OIIMCAHUE
pe3ynbTaToOB
IIPOBEJICHHOTO
SKCIIEpUMEHTA

1. Tect «OCOOEHHOCTH XUMHYECKUX
CBOMCTB OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJIPOKCHUJIOB M COJICH».

2. 3ajgaHus Ha COCTaBJICHHUE
YPaBHEHUN XUMHUUYECKUX PEAKLIUMI C
Y4aCTHEM IPOCTHIX U CIOKHBIX
HEOpPraHWYEeCKUX BEIIECTB: OKCUIOB
METaJJI0B, HEMETAIIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPraHUYeCKUX KUCIOT, OCHOBAHUM




1 aM(OTEPHBIX THPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTePU3YIONINX UX CBOHCTBA U
CIIOCOOBI TIOJTyIEHHUSI.

3. IIpakTHKO-OpHEHTUPOBAHHBIE
TeopeTndeckue 3aaanus Ne 6 Ha
CBOWCTBA U ITOJyYEHHUE
HEOPraHMYECKUX BEIIECTB.

4. JTabopatopnas padota Ne 2
«HccnenoBanue cpeibl pacTBOPOB
coyen»

4. JlaboparopHas padota Ne 3
«CBolicTBa METAJIIOB U
HEMETAIIJIOBY.

O060CHOBBIBaThH 3HAYCHUE U
MIPUMCHCHHE
HEOPraHWYECKUX BEIIECTB B
OBITOBOM U
MPOU3BOJCTBEHHOMN
JESTETFHOCTH YeTIOBEKa UX
(HDMBUKO-XUMUIECKUMU

Brmmonaser XumMmudeckuit
SKCIEPUMEHT 0
pacrno3HaBaHUIO
Ba)KHEHUIITIX
HEOpPraHWYECKUX 1
OPraHNYECKHX BEIIECTB,
MOJIYYEHUIO0 KOHKPETHBIX

I13 Ne 6 [IpakTuko-
OPHUEHTHPOBAHHBIE 33JIaHUSA I10
COCTaBJICHUIO XUMUYECKUX PEAKIUN
C y4aCTHEM HEOPraHMYECKUX
BEILIECTB, UCIIOIb3YEMBIX JJI UX
UACHTU(DUKAIIMHI U TPOMBIIIIICHHBIX
croco00B TOJTydCHHUS.

CBOMCTBaMHU BemecTB, oTHocsamuxcsa Kk | [13 Ne 7 Pemenne mpakTuko-
OK 01, OK 02 HU3Yy4YEHHBIM KJlIaccam OPHEHTHPOBAHHBIX 33JaHUI O POJIN
I1K 4.3. COEMHEHUH. HEOPraHNYeCKOU XUMUHU
Knaccudumuponats 3HaTh ocHOBHbIE | [13 Ne 8
OpPraHUYEeCKHE BEIIECTBA B | IMOJOXKEHHS teopuu | 1. 3amanus Ha cocTaBlIeHUE
COOTBETCTBUU C MX CTPOEHHUE | XUMUYECKOTO  CTPOCHHS | HA3BaHWUM OPraHUYECKHUX
OK 01 OPraHNYEeCKHUX COCJIMHEHUH TI0 TPUBUAIBHOM HIIH
TIK 4.3. COETMHEHUN U | MEXIYHAPOIHON CUCTEMATUYECKON
XapaKTepUCTUKA B CBETE | HOMEHKJIATYpE.
9TOM  TEOpUM  CBOWMCTB | 2. 3alaHUsl HA COCTABJICHUE TTOJIHBIX
OCHOBHBIX KJIACCOB | M COKPALICHHBIX CTPYKTYPHBIX
OPraHuYeCKUX (hopMysT OpraHUYECKUX BEIIECTB
COCIUHEHHUH. OTJEIBHBIX KIIACCOB.

JlaBaTh Ha3BaHUeE
M3YYCHHBIX BEILIECTB I10
TPUBHUAIBLHON WITU
MEKIYHApOJHON
HOMEHKJIaType U
OTpa)k€HUE COCTaBa ATUX
COCJIMHEHUH C TTIOMOII[BIO
XUMHUYECKUX GOpMYII.

3. 3aauun Ha onpeeIeHue
MIPOCTEHIIIeH (OPMYJIBI
OPraHuYeCKON MOJICKYJIbI, HCXOS U3
3JIEMEHTHOTO cocTaBa (B %).

YcraHaBiuBaTh 3aBUCUMOCTH
(bU3UKO-XUMHUECKUX CBOMCTB
OPraHUYECKUX BELIECTB OT
CTPOEHHMS MOJIEKYII

OK 01 OK 02

[IpoBomuTe pacuersl 1O
XUMUYECKUM (hopMynaM U
YPaBHEHMSIM PEaKLIU;

I3 Ne 9

1. 3amanus Ha cocTaBJICHHE
YPaBHEHUN XUMHUUYECKUX PEAKLIUMI C
y4acCTHEM OPTraHMYECKHX BEIECTB Ha
OCHOBAHUU UX COCTaBa U CTPOECHHUS.
2. 3ajgaHus Ha COCTaBJICHHUE
YPaBHEHUN XUMUYECKUX PEAKIIUH,
WUTIOCTPUPYIOIINX XUMHYECKHE
CBOICTBA C YUETOM MEXaHU3MOB
MPOTEKaHUs JIAaHHBIX PEaKIui U
T€HETUYECKOMN CBSI3U OPraHUYECKUX




BEIIECTB Pa3HBIX KIIACCOB.
3. PacueTHEIe 3a7a4H 110
YPaBHEHUSIM PEAKLHN C y4aCTHUEM
OPra’Hn4cCKuXx BCIICCTB.

4. Jlabopatopnas pabota Ne4
«[Tony4yeHne STHIICHA U U3y4EHUE
€r0 CBOMCTBY.

OOOCHOBBIBATh 3HAYECHHUE WU

OOBsACHAET XUMHUECKHE

[IpakTUKO-OpUEHTHUPOBAHHBIE

IPUMEHEHHE OPraHUYecKHX | ABJIeHUs, npoucxoasdmue | 3agaHus Ne 10 mo cocraBiieHuUIo
BEIIECTB B  OBITOBOW W | B pupoje, ObITy U Ha XUMHUYECKUX PEaKLUN ¢ yJacTHEM
IIPOU3BOJICTBEHHOU IIPOU3BO/ICTBE. OpraHUYECKUX BEILECTB,
NEeSITEIbHOCTH 4YeJlOBeKa MX UCIOJIb3YEMBIX JUISl UX
(U3UKO-XUMUYECKUMHU uAeHTU(UKAMK B OBITY U
CBOICTBaMH MPOMBILITIEHHOCTH

OK 01 OK 02

I1K 4.3.

Hccnenosath BiusiHUe | Onpenenser 1. JlaboparopHnast padota Ne 5 Ha

KOHIIEHTPAINU PEarupyroninx
BEIIECTB U TEMIIEpATyphl Ha
CKOPOCTh XUMHNYECCKHUX
peakuui

OK 01 OK 02

BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX

MIpeBpanIeHU N B
Pa3JINYHBIX YCIOBHSIX.

BBIOOD:

— «Onpenenenre 3aBUCUMOCTH
CKOpPOCTH p€aKlIuu OT KOHHGHTpaI_[I/II/I
pearupyronux BEIIECTBY;

— «OmnpeaeneHne 3aBUCUMOCTH
CKOPOCTH PEaKIH OT
TeMIepaTypbD».

2. IIpakTUKO-OpPUEHTUPOBAHHBIE
TeopeTrueckue 3agaanus Ne 11 Ha
aHaiau3 (paxTopoB, BIUSAIONINX Ha
W3MEHEHNE CKOPOCTH XUMUYECKON
pEeaKInH.

Uccnenosats BIIMSIHUE
W3MEHEHUS  KOHIEHTpaIH
BCIICCTB, PEaKIUH CpPeabl H
TeMIepaTypbl Ha CMEIIEHUE
XUMHUYECKOTO PABHOBECHUS
OK 01, OK 02

3HaTh, Kakue GaKTOPhI
BJIMSIFOT HA CKOPOCTh
XUMUYECKUX PEaKITHH
YMeTb 00BICHATH
BIIMSTHAE KaXKJI0TO
dakropa;

1. 3agaun Ha pacyeThl TEIIOBBIX
3(h(}PEeKTOB XUMHUUYECKUX PEAKITUN 1
ompe/esieHre TUITa peakuu (1o Te
mioBoMy 3 dexTy: 3K30- U
SHJIOTEPMHYECKHE).

2. IIpakTUKO-OpUEHTUPOBAHHBIC
3aganuss Ne 11 Ha npuMeHeHHe
npunnuna Jle - [llarense
HAXO0/ICHUS HAIMIPaBJICHUS
CMEIIICHHS PAaBHOBECHS XUMHUYECKOU
peakiuu 1 aHanu3 (HhakTopos,
BIIUSIIOLINX HA CMEIEHUE
XHUMHYECKOTO PAaBHOBECHS.

3. JJaboparopHast pabota Ne 6
«M3yueHne BIUSIHUS pa3TUIHbBIX
(bakTOpOB Ha CMEIIEHUE
XHUMHYECKOTO PAaBHOBECHSD.

PaznuuaTh MCTHHHBIE
pacTBOPBI, KOJUIOUIHBIE
pacTBOpEI U
rpyO0IUCTIEPCHBIE CUCTEMBI
Ha OCHOBE XUMHUYECKOTO
JKCIEPUMEHTA

OK 01, OK 02

3HaTh  KJIAaCCH(UKALUIO
pacTBOpOB, YMETh peulaTh
3aJauu Ha pacTBOPbI

1. 3agaun Ha IPUTOTOBIIEHUE
pPacTBOPOB.

2. IIpakTUKO-OpUEHTUPOBAHHbBIE
pacueTHble 3aganus Ne 12 Ha
JUCIIEPCHBIE CUCTEMBI,
HCITOJIb3yeMbIC B OBITOBOM U
MIPOU3BOJICTBEHHOM AESITEIbHOCTU




1K 3.2. 4eJI0BeKa
UccnenoBaTth GU3NUKO- 3uHarh pusmKo- Jlaboparopuas pabota Ne 7, 8 (Ha
XUMHUYECKUE CBOMCTBA XMMHUYECKHE CBOMCTBA BBIOOD):

Pa3JIMYHBIX BUIOB
AUCTICPCHBIX CUCTCM

OK 01

pacTBOpOB, YMETh
TOTOBUTH PAaCTBOP C
3a/laHHBIMU JIAHHBIMU

— [IpuroroBieHue pacTBOpOB;
— HMccnenoBanue AuCIEpCHBIX
CUCTEM

OOGHapyxeHue
HCOPraHNM4CCKUX KAaTUOHOB U
AHUOHOB

OK 01

IIK 4.3.

3HaTh KaueCTBEHHbBIE
peaKiuy Ha KaTUOHBI U
AQHUOHBI U YMETh UX
BBITIOJIHAT.

I13 Ne 13 KayecTBeHHbIE peaKinu,
XapaKTepHBIC I OOHAPYKCHUS
HEOPraHMYECKUX BEIIECTB
JlaGopaTopras padora Ne 8
OOGHapyxeHne HeOPraHMUYEeCKUX
BEIIECTB C UCIIOJIb30BAHUEM
Ka4eCTBCHHBIX aHATUTHYCCKUX
peakuuii

UccnenoBaThk KauecTBEHHBIE
pCaKIII/II/I OpFaHI/I‘IeCKI/IX
COCIMHEHNH OTICITLHBIX
KJIacCOB

OK 01

IIK 4.3.

3HaTh Ka4yeCTBEHHBIE
peakIy Ha OpraHuvYecKue
COCIMHEHUS U YMETh UX
BBITIOJIHATD.

1. JJaboparopnast pabota Ne 9 (Ha
BBIOOD):

— KauecTBeHHbIE peakiny Ha
OT/ICJIbHBIE KJIACCHI OPTaHMYECKUX
BEIIICCTB;

— KadecTBenHbIi aHann3
OPraHUYEeCKUX COCTUHEHHM 110

(YHKIIMOHATBHBIM TPYIITIaM.

2. Ilpaktrueckue 3amanmst Ne 14 Ha
COCTaBJICHHE Ka4eCTBEHHBIX
peakuii 0OHaApYKCHUS
OPraHNYEeCKUX COCTMHEHUH.

O1ieHUBAaTh MOCIEICTBH
OBITOBOM U
MMPOU3BOACTBEHHOM
JIEeITEILHOCTH YeJIoBEKa C
MO3UIIMH YKOJIOrHYECKON
0e301acHOCTH

OK 01, OK 02, OK 04, OK 07
IIK 4.3.

CoOmroneHue mpaBuil
9KOJIOTMYECKH
IPaMOTHOTO MOBEICHUS B
OKpY>Kalolllen cpene.

I13 Ne 15 Dxomorndeckas
0€30I1aCHOCTD MOCJIEACTBUNA
OBITOBOI M ITPOM3BOICTBEHHOM
JIeITEILHOCTH YeJIOBEKa

Keiic (¢ yuerom Oyaymen
poeCCHOHAIBHON e TEITHHOCTH)
Bo3MokHBIE TEMBI KEHCOB:

1. IToTemnenue KkauMaTa u
BBICBOOOK/ICHHE Ta30BbIX THAPATOB
CO JIHa OKeaHa.

2. byaymue matepuaisl 1l aBua-,
MAaIIuHO- ¥ MPUOOPOCTPOCHUS.

3. HoBble MaTepualbl 1ist
COJIHEYHBIX OaTapeil.

YMeHHe noab30BaThCs
XUMHYECKUMH BEIIECTBAMH U
npuOOpaMu JJIs XUMHUYCCKUX
OTIBITOB, COOJTIO/Iast TEXHUKY
0€e30I1aCHOCTH
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