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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JJUCHOUIIJIAHBI «XUMMS»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaIbHOI
o0pa3oBaTeIbHOI MPOrpaMMbl

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS» U3ydaeTcss Ha 0a30BOM YPOBHE B
o01eo0pa3oBaTebHOM IUKIE Y4YeOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOMN
00pa30BaTeNbHON MPOTpaMMBbl YKPYITHEHHBIX rpyIi npodeccuii: 22.02.06 Capounoe
MIPOU3BOJICTBO

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» Ha 0a30BOM YpPOBHE cocTaBiisieT 54 yaca,
13 KOTOpbiXx 48 yaca — 0a3oBbIM MOIynb (6 pa3faenoB) U 6 4acoB — MPUKIIATHOMN
Monysib (1 pazmen), BKIIIOYAIONIMNA MPAKTHKO-OPUEHTUPOBAHHOE COJICpKaHUE
KOHKPETHON NPOo(eCCUu WK CIECIHATbHOCTH.

[IpuknagHOi MOIyNb BKIIOYAET OAWH pasnen. Pasmen 7 «Xumus B ObITY H
NPOM3BOJACTBEHHOW  JEATENHHOCTH  YENOBEKa»  peamusyeTrcss A BCexX
npogeccuil/cnenuaibHOCTe Ha MaTrepualle KeWCOB, CBSI3aHHBIX C SKOJIOTMUYECKOH
0€30MacHOCTbI0O U OILIGHKOM  TOCJIENCTBUI  OBITOBOM W  MPOM3BOJCTBEHHOMN
NESATENIbHOCTH, 1O  OTpacisiM Oyaymed npoecCHOHaIbHOW  JI€ATEIbHOCTH
oOyyarommxcs.

[leprog  oOyueHuss W  pacmpeieneHHe IO  CEeMeCTpaM  OmpeessieT
oOpa3oBaTenpHasi OpraHU3alls CAMOCTOATEIBHO, C YYETOM JIOTUKH (HOPMHUPOBAHHS
OpPEIMETHBIX  PEe3yNbTaToB, OOHMX HW  MpOo(ecCHOHANBHBIX  KOMIIETECHIIUH,
MEXIMPEAMETHBIX CBSI3€M C JOpyrMMHM AMCLHMILIMHAMH 0OLIe00pa30BaTEeIbHOTO U
oO1enpo(eccHoHanbHOTO IUKIOB yueOHOTO TUTaHA.

1.2. Lean u niianupyemble pe3yJabTaThl 0CBOCHHS AUCHUIINHBI

1.2.1. lean 1 3a1a4n JUCUUIJINHBI

dopmupoBaHUE Yy CTYACHTOB IMPEICTaBICHHUS O XUMHYECKOW COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpa KaK OCHOBBI PUHATHS PEUICHUHN B KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYaIIUAX, OTBETCTBEHHOTO MMOBEACHUS B IPUPOJTHOM Cpejie.

3agaum IMCUMILIUHBI:

1) cdopMupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYKArOILIEH cpelie, LEIOCTHOW HAy4YHOM KapTHUHBI MHPA,
B3aMMOCBS3HM U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh yYMEHHUS COCTaBJIATH (HOPMYJBI HEOPTaHWMYECKUX W OPTraHuYeCKUX
BEIIIECTB, YPABHEHHSI XUMUYECKUX PEAKIINH, OOBSICHATh UX CMBICI, HHTEPIIPETHPOBATh
PE3YNIbTAaThl XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  MPOBEAEHUS  MNPOCTEHIINX  XUMHUYECKHX
HKCIEPUMEHTAIBHBIX ~ HCCIEIOBAaHUM ¢  COONIIOJIGHUEM TMpaBuil  OE30MacHOTO
oOparieHus ¢ BEIecTBaMu U JIaA0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTH YMEHHS WCIOJB30BaTh WHGOPMAIMIO XUMHUYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOYHUKOB,;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIHLHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopmMupoBaTh MOHUMAHHWE 3HAYMMOCTH TOCTHDKCHHH XWMHUUYECKOW HAyKUA U
TEXHOJIOTUU JIJIsl Pa3BUTHUS COLMATILHON U TPOU3BOJICTBEHHOU cep.



1.2.2. Ilnanupyemblie pe3yJbTAThl OCBOCHHS 001Ie00pa3oBaTe/IbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO un

Ha ocHoBe PI'OC COO

Ko u I[lnanupyemble pe3yabTaThbl 0CBOEHHS TMCUMILINHBI
HAHMMEHOBAaH
ue
dopmupyem
BIX Oo61mme JAucuuninHapHbIe
KOMIeTeHIH
i

OK 01. B yacTu TPy10BOT0 BOCIIMTAHUS: - BJAQJIETh CHCTEMOW XMMUYECKHX 3HAHHUM, KOTOpas BKJIIOYAET:

Bri6upats - TOTOBHOCTh K TPyAY, OCO3HAHHE | OCHOBOIIOJATAIOMINE TMOHATHS (XUMHUYECKHA DJIEMEHT, aToM,

CIIOCOOBI IIEHHOCTHU MAacTEPCTBA, TPYI0II00HE; 9JICKTPOHHAs 000JI0YKa aTtoma, S-, p-, d-3JIEKTPOHHBIC OpOUTAIH

perieHus - TOTOBHOCTh K AaKTHBHOW JEATEIHLHOCTH | aTOMOB, HOH, MOJICKYJA, BAJICHTHOCTh, AJICKTPOOTPHIIATCIIBHOCTD,

3a/maqy TEXHOJIOTHYECKOU u COIIMAJTBHOM | CTETICHb OKHUCJICHHS, XMMHUYECKasi CBs3b, MOJIb, MOJIApHAsT Macca,

npodeccrona | HampaBICHHOCTH, CIIOCOOHOCTH | MOJIIPHBI ~ 00BEM,  YIJIEPOAHBIA  CKeNeT, (yHKIHOHATbHAS

JHHOM WHUIIUAPOBATh, TTAHUPOBATH W | TPyIIa, paauKai, HW30MEpHUs, HW30MEpbl, TOMOJIOTHUYCCKHUN PpSI,

JEATEIBLHOCT | CAMOCTOSITEIIEHO BBITIOJTHSTH TaKylo | TOMOJIOTH, YTJICBOJOPOJBI, KHCIOPOA- U  a30TCOACpIKaIIne

u NeSTEeILHOCTD; COCIMHEHUS, OMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (YyrIeBOJBbI,

NPUMEHUTEND | -  MHTEpPEC K  pasNuyHbiM  cdepam | KUpbl, OENKH), MOHOMEpP, TMOJUMEpP, CTPYKTYPHOE 3BEHO,

HO K poecCUOHANbHOM eI TEIEHOCTH, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPUCTALIUYECKAs PEIIeTKa,

paznuuHbiM | OBJIajieHue YHHUBEPCAJbHBIMH | TUIIBI XMMUUYECKUX PEaKUil (OKUCIUTEIbHO-BOCCTAHOBUTENBHEIE,

KOHTEKCTaM | y4eOHbIMU MO3HABATEJbLHBIMHM | DK30-U JHJIOTEPMHUUYECKHUE, PEAKIMU MOHHOTO OOMEHA), pacTBOp,
NeHCTBUAMM: AIIEKTPOIIUTHI, HEAJICKTPOJIUTHI, AIEKTPOTUTHIECKAS
a) 0a3oBble JIOTHYECKHE 1eliCTBHUSI: JTUCCOIMAITNS,  OKHCJIMTENIb,  BOCCTAaHOBUTEIb,  CKOPOCTH
- CaMOCTOSATEIHHO  (OPMYJIUPOBATh | | XHMHUYECKOW pEaKIMH, XHMHYECKOEC pAaBHOBECHE), TECOPHH M
aKTyaJIM3upPOBaTh po0sIeMy, | 3aKOHBI (TCOPUS XUMHUYECKOTO CTPOCHHUSI OPTaHUYECKHX BEIIIECTB

paccMaTpuBaTh €€ BCECTOPOHHE,

A.M. bytnepoBa, Teopus 3JNEKTPOIUTHUECKOW JAUCCOLUAINH,




- YCTaHaBIIMBAaTh CYIIECTBCHHBIN MPHU3HAK
R0 OCHOBaHMS JUIS CpaBHEHUS,
KJ1acCupUKaIUA U 0000IICHHUS;

- OIIPEICIIATH LIEJU ACATCIBHOCTH, 3a/1aBaTh
napamMeTpbl U KPUTCPHUH UX JTOCTHIKCHUS,

- BBISIBIISITD 3aKOHOMEPHOCTH "
POTUBOPEUHS B paccMaTpUBaeMbIX
SIBJICHUSX

- BHOCUTh KOPPEKTHBBI B JICSITCIBHOCTD,
OIICHWBATh  COOTBETCTBHE  PE3yJIbTaTOB
IeIIM, OIICHUBATh PHUCKH TOCICACTBUI
JIESITENIbHOCTH;

- pa3BHWBATh KPEATHBHOE MBIIIUICHUE IIPH
peIIeHUH )KU3HEHHBIX TTPOOIeM

0) 0a30BbIe HCCJIeI0BATEIbCKHE

AeCTBUSA:

- BIIAJIETh HaBbIKAMHU y4eOHO-
MCCIIEI0BATEIIbCKOU 51 IIPOEKTHOMU
JNESATENPHOCTH, HABBIKAMU  Pa3pElICHUs
npo0em;

- BBIABJEATH ITPUYNMHHO-CIICACTBCHHEBIC CBA3U
N aKTyaJIu3npoBaThb 3a1a4y, BbIABHUIATb

TUIIOTE3Y €€  pElIeHus,  HaXOIOUTh
apryMEHTBl JUIsl JI0Ka3aTelIbCTBA CBOUX
YTBEPXKIAEHUW, 3aJaBaTh IApaMETPbl U

KPUTEPUH PELLICHUS;

- AHaIM3UpPOBaTh IMIOJYYECHHBIE B XOZE
peleHns 3a1a4u pe3yJIbTaTbl, KPUTHYECKH
OLICHUBATH 170:¢ JIOCTOBEPHOCTD,

nepuognuecknii 3axkoH J[.M. MenpaeneeBa, 3aKOH COXpaHCHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUHU,
(haKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYyUYCHUH U
0€30MacCHOM HCIOJIb30BAHUM BaXKHEUIIIMX HEOPTraHUYECKUX M
OPTraHUYECKUX BEIIECTB B OBITY M MPAKTHYCCKOW JESITEIHLHOCTH
YeJI0BEKa;

- YMETh BBIABJIATh XapPAKTEPHBIE IIPU3HAKK MW B3aUMOCBS3b
W3YYEHHBIX TIOHATHM, MPUMEHSATh COOTBETCTBYIOIIHME TIOHATHSA
MpU OIHUCAHWH CTPOCHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB M WX TMPEBPALICHUN; BBISBIATH
B3aMMOCBSI3b  XMMHUECKMX  3HAaHHM C  TIOHATUSAIMH U
MPEJICTABJICHUSIMHA IPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

- YMETh HCHOJIb30BaTh HAMMEHOBAHHUS XUMHYECKUX COCIUHECHHI
MEKIYHAPOJIHOTO COK03a TEOPETUYECKON M NMPUKIAIHON XUMHUU U
TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIINX BEIIECTB (3THJICH, alleTUJICH,
rmIepuH, ¢eHosd, GopManbIAeTHa, YKCYCHas KHCJIOTa, TIUIWH,
YrapHblil Tra3, YIJIEKUCIbIA Ta3, aMMHaK, TalleHas HW3BECTb,
HeraiieHass HW3BECTb, IUThEBas COAa M JAPYIHMX), COCTaBJIATH
(GhopMyJIBl HEOPraHUUECKUX U OPraHUYECKUX BEIIECTB, YPABHCHHS
XUMHUYECKUX PEaKIUil, OOBACHATh WX CMBICI;, IOATBEPKIATh
XapaKTEPHBIEC XUMHUYECKHUE CBOMCTBaA BCILICCTB
COOTBETCTBYIOIIUMH JKCIEPUMEHTAMH M 3alUCSIMU YPaBHEHHI
XMMUYECKUX PEAKIUN;

- YMETh  YCTaHABJMBATh  MPUHAMICKHOCTh  HU3YYEHHBIX
HEOPraHUYECKUX M OPraHMYEeCKUX BELIECTB K OINPEICICHHBIM
KJIacCaM U TpyIIaM COEIWHEHUMN, XapaKTepU30BaTh UX COCTaB U
BOXHEHUIIINE CBOMCTBA; OIPEHENATh BHUAbl XUMHUUYECKUX CBA3CU
(koBajieHTHasi, HWOHHAs, METa/UIMYECKasi, BOJOPOJIHAs), THIIbI
KPUCTAJUIMYECKNX  PEIIETOK  BEMIECTB;  KJIACCU(UIIMPOBATH




MIPOTHO3UPOBATh HU3MEHEHHE B  HOBBIX
YCIOBUSIX;
- yMETb  [EPEHOCHUTb  3HAHUA B

NIO3HABATEJIbHYIO U IPAKTHUUECKYIO 00JIaCTH
KU3HEIEATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
IpeIMETHBIX 00acTei;

- BBIJBUTaTb HOBBIE WJEH, Ipeaararh
OpUTHHAJIbHBIE TTOJXO/IbI U PEIIEHUS;

- CIIOCOOHOCTh UX MCIOJIb30BAHMS B
ITO3HABATEJIbHON U COLMAIIBHON MMPAKTUKE

XUMHUUYECKUE PEAKIIUY;
- copMHUpOBaTh MPEICTABICHUSA: O XUMHUYECKOW COCTABIIAIONICH
€CTECTBEHHOHAYYHON KapTUHBI MHpA, POJIM XUMHUHM B TO3HAHUU
SABJICHUA TpUPO/bl, B (HOPMHUPOBAHUM MBILIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIIbHOM TPAaMOTHOCTH, HEOOXOIUMOM J1JIst
pelIeHus] MPaKTUYECKUX 3a/ad U SKOJOTUYECKU OOOCHOBAHHOIO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CPEJIE;

- yYMETh MPOBOJUTH paCYeThl MO XUMUYECKUM GdopMmyiamM U

YpaBHEHHUSIM  XMMHUYECKMX  peaklMil ¢  HCIOJIb30BAHUEM
(GU3MYECKUX  BEJIMYMH,  XapaKTEpHU3YIOIMX  BeElIecTBa  C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00BbeMa (HOpPMaJbHbIE

YCJ'IOBI/IH) Tra30B, KOJINYCCTBA BEIICCTBA, UCIIOJIB30BATh CUCTCMHBIC
XUMHUYCCKUC 3HaHUS I IIPHUHATHUSA pCHIeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTyalUMsAX, CBA3aHHBIX C BCIICCTBAMH H HX
IMPUMCHCHHUCM

OK 02.
Hcnons3oBar
b
COBPEMEHHBI
€ CpeacTBa
MIOKCKA,
aHanu3a u
WHTEpHpeTar
uu
uH(popManuu
"
uH(pOopMaImo
HHbIE

- BJAJICTh CHUCTEMOM XMMHYECKHUX 3HAHHH,
KOTOpasi BKJIFOYAET: OCHOBOIMOJIATAIOIINE
MOHATUSI (XUMHUYECKUU DJIEMEHT, aToM,
SJIEKTpOHHAss 000JIoYKa aroma, s-, p-, d-

ANICKTPOHHBIE OpPOHWTAIIM aTOMOB, HOH,
MOJIEKYJIA, BAJICHTHOCTb,
BJIEKTPOOTPHUIIATEIILHOCTb, CTETICHb
OKHUCJICHUSI, XHWMHYECKasi CBsA3b, MOJIb,
MOJISIpHAsE ~Macca, MOJISIPHBI — 00BeM,
YIJIEpOAHBIN  ckener, (GyHKIMOHATbHAs
rpynna, paaukal, HW30MEPHUs, HN30MEPHI,
TOMOJIOTHYECKUI pan, TOMOJIOTH,
YIJIEBOAOPO/IbI, KUCIIOPO/I- 151

- YMCTH IINIAHUPOBATH W BBIIIOJIHATD XUMHYECKUI OKCIICPUMCHT

(npeBpallleHusT OpPraHUMYECKUX BEIIECTB IMPU  HarpeBaHUW,
IOJIyYEHHE JTWJIEHA W H3YYEHUE €ro CBOMCTB, KAa4YE€CTBEHHBIE
peakuuu Ha  aJIbACTUIABI, KpaxMall, YKCYCHYIO KHCIOTY;

JeHaTypanus OeITKOB MPY HarpeBaHUU, IBETHBIE PEAKIIUN OEIKOB;
MPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHA, OTIPECIISITh CPETYy BOAHBIX
pPacTBOPOB, KadyeCTBEHHBIC pEaKIMM Ha Cyib(par-, KapOOHAT- U

XJIOPU-aHUOHBI, Ha KaTHUOH aMMOHHS; pearb
AKCIIEpUMEHTAJIbHBIE  3ajaud 1o TemaM 'Mertamiel" U
"Hemeramnpl") B COOTBETCTBMM C MPAaBWIAMH  TEXHUKH

0e30MacHOCTH MPHU OOpAIlEHWH C BEHIECTBAMHU M JTAOOPATOPHBIM
00OpyOBaHUEM; TIPEACTABIATH  PE3yJbTaThl  XHUMHUYECKOTO
JKCIiepuMeHTa B (opMe 3alKcCH ypaBHEHHH COOTBETCTBYIOIINX




TEXHOJIOTHH
TUISI
BBITIOJIHEHUS
3a/1a4
npodeccuoHa
JIBHOU
NEeSTEeIBHOCT
u

a30Tco/IepKaIIHe
OMOJIOTMYECKU AKTUBHBIE
(YrneBoawl, JKHpBI, OCJIKH),
MOJIUMED, CTPYKTYpHOE
BBICOKOMOJIEKYJISIPHBIC COCIMHEHUS,
KpHUCTaJUIMuecKas pelieTka, THUIIBI
XUMUYECKUX  peakuuili  (OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE, 9K30-U
SHIOTEPMUYECKHE,  PEAKIMA  HUOHHOTO
oOMeHa), pacTBop, ANEKTPOIIUTHI,
HEIJIEKTPOJIUTHI, AIEKTPOTUTHYECKAS
JMCCOLUAIINS, OKHUCIIUTEIb,
BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOU
peakluy,  XHUMHYECKOE  pPaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPUS XHUMHYECKOTO
CTPOCHHUSI OpraHMYecKux BemecTs A.M.
bytnepoBa, TeOpUS INEKTPOIUTHUUECKOU
JIUCCOLMAINK, epuoandeckuii 3akon JI.1.
MeHieneeBa, 3aKOH COXPAHEHUS Macchl),

COCIMHCHUS,
BEIICCTBA
MOHOMED,

3BCHO,

3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK
XUMHH, (PAKTOJIOTUYECKUE CBEIEHUS O
CBOWCTBAaX, COCTaBe, I[OJYYEHUHM U

0€30IIacHOM MCHOJIL30BAHUH BaKHEUIIINX
HEOPTaHWYCCKUX M OPTaHUYECCKUX BEIICCTB
B OBITY M TPAKTUYCCKOH NESATCIHHOCTH
YyeJIoBeKa;

- YMETh BBISBIIATH XapaKTepPHBIC MPU3HAKU
U B3aUMOCBSI3b HM3YYCHHBIX TOHSTHUH,
MPUMEHSATh COOTBETCTBYIOIIME TIOHSITHS

peakiuii U (GOPMyIHUPOBATH
pe3yiIbTaToB;

- YMETh aHAJIM3UPOBATh XUMHUECKYIO HH()OPMAIIHIO, ITOTy4aeMyO
U3 pa3HbIX HUCTOYHUKOB (CPEACTB MaccOBOW WH(pOpMAIMU, CETh
WuTtepHer u apyrue);

- BJIaJIeTh OCHOBHBIMU METO/IaMU HAyYHOTO MO3HAHUS BEILECTB U
XUMUYECKUX SBJICHUN (HaOMIO/EeHNe, U3MEepeHHe, SKCIIEPHUMEHT,
MOJIETTUPOBAHUE);

- YMCTb MNPOBOJHUTHL PaCUCTbl 110 XHMHWYCCKHM CI)OpMYJ'IaM u

BbIBOABI Ha OCHOBC JOTHX

YpaBHEHUSIM  XMMHUYECKMX  peaklMii ¢  HCIOJIb30BAHUEM
(GU3MYeCKUX  BEJIMYMH,  XapaKTEpHU3YIOIMX  BeEIIecTBa  C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00BeMa (HOpPMaJbHbIE

YCJ'IOBI/IH) ra3zoB, KOJIHMYECCTBA BCIICCTBA, UCIIOJIB30BaATh CUCTCMHBIC
XUMHUYCCKUC 3HaHUs I IIPHUHATHUSA pCHIeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyallUAX, CBA3AHHBIX C BCIICCTBAMH H HX
IMPUMCHCHHUCM




OpU ONHCAaHUM CTPOCHHS U  CBOWCTB
HEOPTraHWYECKUX M OPraHUYECKUX BEIIECTB
U UX IIPEBPALICHUI; BBISBISATH B3aUMOCBS3b
XUMHUYECKUX 3HAHUH C TMOHATHSAMH U
IpeCTaBICHUAMU IpyTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yYMETb HCIOJIb30BaTh HAaWMEHOBAHMS
XUMUYECKUX COCIMHEHUN
MEXIYHApOJHOIO COI03a TEOPETUYECKOU U
OPUKIAAHOW XUMHM W TPUBHAJIbHBIE
Ha3BaHUSl BAXXHEHIIMX BELIECTB (ITUJIEH,
alleTUJIEH, TIIMLEPHH, ¢enou,
dbopmainbieru, YKCYCHast KHCIIOTA,
[JIMIWH, YTapHbIA Ta3, YIJIEKUCIBIA Tra3,
aMMUaK, TraiieHass W3BECTb, HeraileHas
U3BECTh, MHUTBEBAs COJA U JAPYIHUX),
COCTaBJISAITh (POPMYJIBI HEOPraHUYECKUX U

OPTaHUYECKUX BEIIECTB, YpaBHECHUSA
XUMHUYCCKUX  peakIuid, OOBACHITh HX
CMBICII; MTOJITBEPKIATH XapaKTEPHbIC
XUMHUYECKHUE CBOMCTBA BEIIICCTB
COOTBETCTBYIOIIIUMH JKCIIEPUMEHTaAMU U
3alUCIMH ypaBHEHUI XUMHUYECKHUX
peaKLuii;

- YMETh YCTaHAaBIWBaTh MPUHAIJICKHOCTH
M3yYECHHBIX HEOPraHUYECKHUX "

OpraHUYeCKUX BEIIECTB K OMpeeICHHBIM
KjlaccaM W TpylmaM  COEJAWHEHUH,
XapaKkTepru30BaTh UX COCTAB U BaKHEHUIIIUE
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CBOMCTBA; OMPEACNSTh BUAbl XUMHYECKUX
CBSI3EU (KoBajieHTHaH, WOHHAa4,
MeTaJlThyecKas, BOJIOPOJIHAS),  THIIBI
KPUCTALTNYECKUX  PENIeTOK  BEIECTB;
KJIaCCU(UIIMPOBATH XUMUYCCKHUE PEAKIINH;
- chopMupoBaTh  TIPEACTABICHUS: O
XUMUYECKOU COCTAaBIISIIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU
XUMHUM B TIO3HAHWM SIBICHUM MPUPOABI, B
GbopMUPOBAHUM MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, ee GyHKIIMOHATBHOM
rPaMOTHOCTH, HEOOXOAUMOM NJIsi peIIeHus
MPAaKTUYECKUX 3aJad U  IKOJOTHYECKHU
00OCHOBaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

- YMETb NPOBOJIUTH PACUETHI 1O
XUMHYECKUM (popMysIaM U ypaBHEHHSIM
XUMHUUYECKUX PEAKLIHUNA C HCTI0JIb30BAHUEM
(bU3MYECKUX BEIMYUH, XapaKTEPU3YIOIIUX
BEILIECTBA C KOJMYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMaJIbHBIC YCIIOBHUS)
ra3oB, KOJINUECTBa BEIIECTBA;
WCIIOJI30BaTh CHCTEMHBIE XUMUYECKUE
3HAHUS JJIs1 IPUHATHS PEIICHUHN B
KOHKPETHBIX )KU3HEHHBIX CUTYaITUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM
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OK 04.
DddexTuBHO
B3aUMOJENCT
BOBAaTh U
paboTaTh B
KOJUIEKTUBE
U KOMaH/Ie

- TOTOBHOCTD K CaMOpA3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEICIICHUIO;
-OBJIaJICHUC HaBBIKAMH y4eOHO-
HCCIeI0BATEeIbCKOM, MIPOEKTHOMN u
COITMAJIbHOM JIESATCIHLHOCTH;

OBJagenue YHUBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMU AeCTBUSIMM:

0) coBMecTHAas J1esITeJIbHOCTD.

- MTOHUMAaTh U UCII0JIb30BaTh
pEeUMyIEeCTBa KOMaHTHOM u
WHJMBUAYAIbHOU PaOOTHI;

- IIPUHAMATh e COBMECTHOU
NEeSATEIbHOCTH, OpraHU30BbIBATH U
KOOpJIMHUPOBaTh  JACHCTBUA MO €€

JIOCTHMDKEHHMIO: COCTaBJISATh IJIaH JEHCTBUM,
pacupeneisiTh Poidd C Y4YE€TOM MHEHMI
Y4aCTHUKOB 00CYyXX1aTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPIMHUPOBATHh W BBHIMOJHATH pabOTy B
YCIOBUSIX PEAIbHOTO, BHUPTYaJbHOTO W
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

- OCYIIIECTBIISITh ITO3UTUBHOE
CTpaTeruyeckoe MOBEJCHUE B Pa3IMYHBIX

CUTyallUsiX, TMpPOSBIATH TBOPYECTBO M
BOOOpaxeHue, ObITh UHUIIMATUBHBIM
OBaanenne YHHBeEpPCATbHBIMH

PeryJsiTHBHBIMM JIeliCTBUSIMHU:
I') IPUHSATHE ceOsl U APYTUX JIIO/Aeii:
- IPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX

- YMETh IUIAHUPOBATh U BBINOJHATh XUMHUYECKUH SKCHEPUMEHT
(npeBpaleHuss OpPraHUYECKUX BEIIECTB IPU  HAarpeBaHUM,
MOJIYYEHHE JTWJIEHA W HM3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE
peakuMu Ha aupleruAbl, KpaxMall, YKCYCHYIO KHUCJOTY;
JeHaTypanus OeJIKOB IMPY HarpeBaHUU, IIBETHBIC PEaKIIUU OEIKOB;
MPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHA, OTIPEACIISITh CPEely BOAHBIX
pacTBOPOB, KayeCTBEHHBIE peakIMu Ha cyibdar-, kapOoHAT- U

XJIOPUI-aHUOHBI, Ha KAaTHOH aMMOHUS; pemars
DKCIIEPUMEHTAJIBHBIE  3aauyd 1o TemaM ' 'Meramel" U
"Hemetaymipl") B COOTBETCTBUM C  NpaBWIaAMH  TEXHHUKHU

0e30MacHOCTH MPHU OOpAILEHWH C BEHIECTBAMHU M JJAOOPATOPHBIM
00Opy/OBaHUEM; TPEACTABIATH  PE3yJIbTaThl  XHUMHUYECKOTO
IKCIIEpUMEHTa B (DOpME 3amucH YpaBHEHHMH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB
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JONEU  IIpHU
JIESITENIbHOCTH;
- IPU3HaBaTh CBOE MPABO M IPaBO JPYTUX
JIFOJIEN Ha OIIMOKHU,

- pa3BUBAThH CITIOCOOHOCTH TIOHUMATh MHP C
MO3UIIMN JPYTOr0 YEIOBEKa;

aHaJIN3¢C PE3YyJIbTATOB

OK 07.
CopelicTBoBa
Th
COXpaHEHUIO
OKpY>KaloIIie
1 cpenpl,
pecypcocoep
SKCHHIO,
MIPUMEHSTH
3HaHUs 00
U3MCHCHUH
KJIIMaTa,
PUHITUTIBI
OEpEKIIMBOTO
MIPOU3BOJICTB
a’
a¢hHexTUBHO
JIECTBOBATH
B
Ype3BbIYalH
BIX
CUTYaLMIX

B o06J1acTH YK0JI0rH4€eCcKOro

BOCIIMTAHUSA:
- c(hopMHUpPOBAHHOCTh  DKOJIOTHYCCKOMU
KYJIBTYPBHI, MMOHUMAaHHUE BIIASTHHS

COLMAJIbHO-?KOHOMHUYECKUX IMPOIECCOB Ha
COCTOSIHUE MPUPOJHOM H  COUHATBHOMU
Cpe/ibl, OCO3HaHUE TII00ATILHOTO XapakKTepa
HKOJIOTUYECKUX TTPOOJIeM;

-  IUIAHUPOBAaHWE U  OCYIIECTBJICHUE
JICVCTBHUI B OKPY’KAIOIIEH Cpe/ie HA OCHOBE
3HAHUS 1€ YCTOMYMBOTO Pa3BUTHUA
YeJI0BEUCCTBA;

aKTHUBHOC HEIIPUATHE JICUCTBUM,
MIPUHOCAIIUX BPE] OKPYKAIOIIEH CPEE;

- yYMEHUE MPOrHO3UPOBATH
HeOIaronpusiTHIC AKOJIOTHUYECKHE
MOCJICACTBHUS MpeNPUHUMAEMBIX
JIEVCTBHM, IPENOTBPAILATh UX;

- paclIUpEHHE OmbITa ACATEIBHOCTHU
HKOJIOTUYECKON HAMPABICHHOCTH;

- OBJIaJICHHE HaBbIKAMU y4e€OHO-
HCCIIEN0BATEIICKOM, TPOECKTHOU 1

- copMHUpPOBaTh NPEACTABICHUSA: O XUMHUYECKON COCTABIIAIOIIEH
€CTECTBEHHOHAYYHON KapTHHBI MHpA, POJIA XMMHHM B TO3HAHUU
SBJIEHUN TpPUPOIbI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYyHKLIHOHAIBHON rpaMOTHOCTH, HEOOXOIUMOM 1Jist
pelIeHUs] MPAKTUYECKUX 3aJ1ad U JKOJOTHYECKHM OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CPEJIE;

- YMeTh COOJIIOaTh MpaBHJIa SKOJOTHYECKU LEIECO00Pa3HOTo
MOBEJACHUS B OBITY U TPYAOBOM JEATEIIBHOCTH B LEJSIX
COXPAHEHMS CBOETO 3I0POBbs U OKPYKAIOLIEW IPUPOJHON CPELBI;
YUUTHIBATh OMACHOCTh BO3JEHCTBUS HA JKUBBIE OpPraHU3MBbI
ONMpEJENCHHBIX  BEIIECTB, IOHMMAas  CMBICA  IOKa3aTens
MPEICIbHON JOMYCTUMOW KOHLIEHTPalUH
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COIIMAJIBHOM JICSATCIHLHOCTH;

[IK 1.1.
[IpuMeHsATH
pa3n4YHbIC
METO/bI,
CIOCOOBI U
IIPUEMBI
cOOpKH U
CBapKH
KOHCTPYKIIMI
c
AKCIUTyaTaln
OHHBIMH
CBOMCTBAMU.

B yacTu TPpy10BOT0 BOCIMTAHUS:

- TOTOBHOCTh K TpPyAY, OCO3HAHHE
IIEHHOCTH MacTepCTBa, TPYI0JII00UE;

- TOTOBHOCTh K AaKTHUBHOW J€ATEIbHOCTH

TEXHOJIOTUYECKON u COLMAJIBHOMN
HaIpaBJICHHOCTH, CIOCOOHOCTD
WHUILIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEJILHO BBITIOJTHSATD TaKyro
JIEATEIIbHOCTD;

- HUHTEpeC K pasauyHbIM  cdepam
po¢eCCUOHATIBHON JIEATEIbHOCTH,
Osianenue YHHBEpPCAIbHBIMH

Y4eOHBbIMH NMO3HABATEJIbHBIMH
NEUCTBUSMM:

a) 0a3oBbIe JIOTHYECKHE AeiiCTBUA.

- CaMOCTOSTENIbHO  (OpPMYJIHpPOBaTh U
aKTyaJu3upoBaTh npo0iemy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBCHHBIN MPHU3HAK
WK OCHOBaHHSI TUTST CpaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

- OIPEIEISITh LIeTN IeATEeIHLHOCTH, 331aBaTh
napamMeTpbl U KPUTEPUH UX JTOCTHIKEHUS;

- BBISIBJIATD 3aKOHOMECPHOCTH )51
IIPOTHUBOPECYUUA B paccMaTpuBaCMbIX
SABJICHHUAX

- BJIAJETh CHCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUA (XUMHUYECKUH DJIEMEHT, aToM,
9JIEKTPOHHAsE 000JI0UKa atoma, S-, p-, d-3JIEKTPOHHBIC OPOUTAIIH
aTOMOB, MOH, MOJIEKYJIA, BaJICHTHOCTb, JIEKTPOOTPULIATEIIBHOCTb,
CTEIIEHb OKHCIICHHS, XUMHUUYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca,
MOJISIDHBIM ~ 00BEM, YIVIEPOJHBIA  CKeEJeT, (PYHKIMOHAJIbHAS
rpyIna, pajaudkai, HU30Mepus, HU30Mepbl, TOMOJOTUYECKUU psI,
TOMOJIOTH,  YTJIEBOAOPOJBI, KHUCJIOPOJ- W  a30TCOAEpKaIue
COCIMHEHNs, OWOJOTUYECKHM aKTHUBHBIC BellecTBa (yTJIEBOIbI,
JKUPBI, O€JIKH), MOHOMEp, TOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS, KPUCTANINYECKAS] PEIIETKA,
THUIIBI XUMUYECKUX PEAKINil (OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIE,
9K30-U SHIOTEPMUUYECKHE, PEAKIMd MOHHOTO OOMEHA), pacTBOp,
ANEKTPOJIHUTHI, HE3JIEKTPOJIUTHI, ANEKTPOIUTUYECKAS
JMCCOLHALINS, OKHUCIIUTEIb, BOCCTAHOBHTEIb, CKOPOCTh
XUMUYECKON PpEaKIuu, XUMHYECKOE pPABHOBECUE), TEOPUU U
3aKOHBI (TEOPUs] XMMHUYECKOTO CTPOCHHUS OPraHHMYECKUX BEIIECTB
A.M. DbytnepoBa, Teopus 3JIECKTPOJUTUYECKON AUCCOIMAIINH,
nepuoguueckun 3akoH J[.M. MenpneneeBa, 3aKkOH COXpaHEHUSA
Macchl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK  XUMHHU,
(haKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJTYyUYCHUN U
0€30MacHOM HCIOJIb30BAHUM BAXKHEUIIMX HEOPraHUYECKUX W
OpTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NESITEIHLHOCTH
YEJI0BEKA,

- yMETh BBISBISITh XapaKTEpHbIE NPU3HAKA U B3aHUMOCBS3b
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- BHOCHUTH KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHUBATh  COOTBETCTBUE  PE3YyJIbTATOB
IEJIsIM, OIICHUBAaTh PHUCKH IIOCJICACTBUI
JIESITEIbHOCTH;

- pa3BUBaTh KpPEaTHBHOE MBIIIJICHUE IIPU
pelIeHUH )KU3HEHHBIX TTPo0JIeM

0) 0a3oBbIE HCCIe0BATEILCKHE

JelCTBUSA:

- BJIAJCTH HaBBIKAMH y4eOHO-
HCCJIIEIOBATEILCKON " MPOEKTHOM
NEATEeIbHOCTH, HABBIKAMU  pa3pelieHust
npoOJieM;

- BBISIBJIAATD HPUYWMHHO-CJICACTBCHHBIC CBA3U
N aKTyaJIu3upoBaTh 3a1a4y, BbIABHUIATb

TUIIOTE3y €€  pEILICHUs, HaXOJUTh
apryMeHTBbl JUIsl JI0Ka3aTelIbCTBA CBOUX
YTBEPXKICHUW, 3aJaBaTh MapaMmeTpbl U

KPUTEPHUH PEIICHUS;
- aHaIM3UpPOBaTh IMOJYyYECHHBIE B XOJE
pelieHus 3aa4i pe3yIbTaThl, KPUTUUECKU

OLICHUBATH 150, JIOCTOBEPHOCTB,
MPOTHO3UPOBATh HU3MEHEHHE B  HOBBIX
YCIIOBUSIX;

-  yM€Thb  MEPEHOCUTh  3HAHUSA B

MO3HABATEIILHYIO U MPAKTHYECKYI0 00J1aCTH
JKU3HEIEITEIILHOCTH;

- YMETh MHTETPUPOBATH 3HAHHS U3 PA3HBIX
MpeAMETHBIX 00JIacTel;

- BBIBUTATh HOBBIC WJEH, Npeaarath

W3YYECHHBIX TTOHATUH, MNPUMEHATH COOTBETCTBYIOIIME MOHSATHS
IpA OIHCAHWHU CTPOCHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHWYECKUX BEUIECTB W WX [PEBPAIICHUN; BBISABISTH
B3aMMOCBSI3b ~ XMUMHUYECKMX  3HAHHUM C  TOHATUAMH U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYUHBIX MTPEAMETOB;

- YMETh HCIOJIb30BATh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUI
MEKIYHAPOJIHOTO COK03a TEOPETUYECKON U MPUKIIATHON XUMUU U
TPUBHAJIbHBIE HA3BAHUS BAKHEUIINX BEIIECTB (3TUIICH, AallETUIICH,
rmieput, ¢eHomn, GopMaiabIeTrua, YKCYyCHash KHUCJIOTa, TIUIWH,
yrapHbld Tra3, YIVIEKUCIbIA Tra3, aMMHUaK, raiieHas W3BECTb,
HeraiieHas HW3BeCTb, MUThEBasg COAa M JPYTUX), COCTaBIISTH
(dhopMyJIbl HEOPraHUUYECKUX U OPraHUYECKUX BEIIECTB, YPABHECHUS
XUMHUUYECKUX peakui, OOBACHITH HMX CMBICHI; MOATBEPKIAThH
XapaKTepHbIE XAMHUYECKHUE CBOICTBA BEIIECTB
COOTBETCTBYIOIIUMH JKCIEPUMEHTAMH M 3alUCSIMU YPaBHEHHU
XUMUYECKHUX PEaKIIN;

- YMETh  YCTAaHABJIMBATh  IPUHAMICKHOCTh  HU3YUYEHHBIX
HEOPraHUYECKUX W OPraHUYECKUX BELIECTB K OIPEICICHHBIM
KJIaCCaM U TpyIIaM COEAWHEHUHN, XapaKTepU30BaTh UX COCTaB U
BAXKHEUILIME CBOWMCTBA; ONPENECIATh BHUABI XMUMHUUYECKHUX CBS3EU
(koBajJieHTHasi, WOHHAs, MeETaJUIMYecKasi, BOJIOPOJHAsS), THUIIbI
KPUCTAUIMYECKUX  PEIIETOK  BEIIECTB;  KJIACCU(UIIMPOBATH
XUMHYECKHUE PEAKIIUY;

- copMupoOBaTh MPEACTABICHUSA: 0 XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KApTUHBI MHUpPA, POJM XUMUM B MO3HAHUU
SBJICHUW TPUPOJBLI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIIBHOW IPaMOTHOCTH, HEOOXOAUMOM st
pEIIeHNs] TPAKTUYECKUX 3a71ad M DKOJIOTHYECKH 0OOCHOBAHHOTO
OTHOUIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJHOMN CPELE;
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OpPUTHHAJIBHBIC TIOJIXOIBI U PEIICHHSI,
- CIIOCOOHOCTH UX UCIIOJIb30BAHMUS B
II03HABATCIILHOM M COLIMAILHOM MPaKTUKE

- YMCTh IMIPOBOJUTD PACUCTHI 110 XUMHUYCCKUM CI)OpMy.]'IaM )41
YPAaBHCHUAM XUMHWYCCKHUX peaKuHﬁ C UCIIOJIb30BAHUECM
(1)I/I3I/ILICCKI/IX BCJIMYMH, XapPAKTCPUIYIOIMUX BCUICCTBA C
KOJINYECTBEHHOM CTOPOHBI: MACCHI, o0BeMa (HOpMaHLHBIC
YCJ'IOBI/ISI) ra3oB, KOJIMYCCTBA BCIICCTBA, MCII0JIB30BaTh CUCTCMHEIC
XUMHWYCCKUC 3HAHUS I IIPUHATHUA pemeHHﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyallHAX, CBA3AHHBIX C BCIICCTBAMHA U UX
IMPUMCHCHHCM.

TIK 2.1.
BrIinonHaTe

IMPOCKTUPOBAHHA

€

TCXHOJIOI'MYCCK

HX IMpouneccoB

MPOU3BOACTBA
CBapHBIX
COCIMHEHNH
3aJaHHBIMHA
CBOMCTBaMH.

C

- BJIAJETh CHCTEMON XMMUYECKUX 3HAHUM,
KOTOpasi BKJIIOYAET: OCHOBOIIOJArarolume
MOHATUSL (XMMHUYECKHM DJIEMEHT, aToM,
JNIEKTPOHHAsi 00oJloYKa aroma, s-, p-, d-
AJIEKTPOHHBIE OpOUTAIIM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIIATENILHOCTD, CTETCHb
OKHCJICHUS, XUMHUYECKasi CBsI3b, MOJIb,
MOJISIpHAsE Macca, MOJSIpHBI  00BeM,
VIJIEPOAHBIN  ckener, (GyHKIIMOHATIbHAs
IpyIIa, paaukaig, HW30MEpPHs, H30MEPBIL,
TOMOJIOTHYECKUA pan, TOMOJIOTH,
YTJIEBOJIOPOIbIL, KHUCJIOPOJI- u
a30Tco/IepKallHe COEIMHEHUSI,
OronornyecKku AKTUBHBIE BEILIECTBA
(YrieBonbl, SKUPBI, O€IKH), MOHOMED,
MOJIMMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCMHEHUSI,
KpUCTaJUTHYeCcKas penieTka, THIIBI
XUMUYECKUX  peakuuii  (OKUCIUTEIbHO-

- YMETh IUIaHUPOBATH U BBIIIOJIHATh XUMHUYECKUM 3KCIEPUMEHT
(mpeBpallleHus1 OpraHUYECKUX BEILECTB IIPU HarpEBaHUH,
MOJIyYCHHUE 3TUIICHA U U3YUYCHHUE €TI0 CBOMCTB, KAYECTBEHHBIE
pEeaKlMK Ha ajabAETU/Ibl, KpaxXMaJjl, YKCYCHYIO KHCIIOTY;
JeHaTypauus O€IKOB IPU HArPEBAaHUU, IIBETHBIE PEAKIIMU OETIKOB;
MPOBOJUTH PEAKLUA HOHHOTO OOMEHA, ONPEAENSITh CPEly BOJIHBIX
pPacTBOPOB, KAUECTBEHHbIE PEAKLIMU Ha CyJib(aT-, KapOoHAT- U
XJIOPHUI-aHUOHBI, HA KATUOH aMMOHHUS; pelliaTh
AKCIIEpPUMEHTAIIBHBIE 33/1a4M IO TeMam "'MeTtamel" u
"Hemertasibl") B COOTBETCTBUH € MTpaBUJIAMU TEXHUKHU
0e30macHOCTH MPU OOPAIIEHUH C BEIIECTBAMH U JJAOOPATOPHBIM
000py1I0BaHUEM; TIPEJCTABIATH PE3YJIbTAaThl XUMHUUECKOTO
SKCIIEPUMEHTA B (hOpMe 3alliCH ypaBHEHUI COOTBETCTBYIOLIUX
peaxuii 1 GOpMyIMPOBATH BBIBOJBI HA OCHOBE 3THUX
pE3yNbTATOB;

- YMETh aHAJU3UPOBATh XUMHUECKYIO HH(OPMALIKIO, TOTy4aeMyt0
13 pa3HbIX UICTOYHUKOB (CPEACTB MacCOBOM MH(pOPMAIIUU, CETh
WUuTepHeT u npyrue);

- BJIaJIETh OCHOBHBIMU METOJaMU HAYYHOTO NTO3HAHUS BEILIECTB U
XUMHUYECKHUX SIBJICHUH (HaOI0/IeHre, U3MEpPEHUE, IKCIIEPUMEHT,
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BOCCTAHOBUTEJIbHBIE, 3K30-U
SHJIOTCPMHUYECKUE,  PEAKUUH  HOHHOIO
oOMeHa), pacTBop, AIICKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JTCCOLHALINS, OKHUCIIUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XHMHUYECKOU
peakuuu, XUMUYECKOE paBHOBecCHE),
TEOPUM M 3aKOHBI (TEOpHUS XUMHUYECKOTO
CTPOEHHUSI OpPraHMYECKHUX BemecTB A.M.
bytnepoBa, Teopus INEKTPOIUTHUECKOU
JIACCOoLMannu, nepuoandyeckui 3axon /.M.
MenpeneeBa, 3aKOH COXPAHEHHSI MAacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  S3BIK
XUMUH, (PAKTOJIOTUUECKUE CBEICHHUS O
CBOMCTBaX, COCTaBe, IOJy4EHUU U
0e30MacHOM HCIOJIb30BaHUM Ba)KHEUIITUX
HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB
B OBITY M TPAKTUYECKOW NESATEIbHOCTU
YEJIOBEKA;

- YMETbH BBIABIATh XapaKTEPHbIE MPU3HAKU
U B3aUMOCBSI3b HW3YYCHHBIX IOHSTHUH,
MPUMEHSTh COOTBETCTBYIOIIUE TOHSTHUS
IpU  ONHWCAaHUU CTPOCHHUS U  CBOWMCTB
HEOPTaHUYECKUX U OPTAaHMYECKUX BEIIECTB
U WX TIPEBpaIlCHUI; BBISIBIISTh B3aUMOCBSI3h
XUMHUYECKUX 3HAHUM C TIOHATUAMH U
MPEICTABICHUSIMHU TPYTUX
€CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMEThb HCIOJb30BaTh HAUMEHOBAHUS

MOJICTUPOBAHUE);

- YMETh IIPOBOJIUTH PACUETHI IO XUMUYIECKUM (popmysiaM u
YpaBHEHUSIM XUMUYECKUX PEAKIUHN C UCTIOJIb30BAHUEM
(bu3MYEeCKUX BEJIMYMH, XapaKTePU3YIOIIUX BEUIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJibHbIE
YCIJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; UCIOJIb30BATH CUCTEMHBIE
XUMUYECKUE 3HAHUS JIJISl IPUHSTHUS PEIICHUN B KOHKPETHBIX
YKA3HEHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM
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XUMUYIECKUX COCAMHEHUI
MEXIYHAPOJHOIO COK3a TEOPETHYECKOU U
OPUKIAAHOW XUMHM W TpPUBHAJIbHBIE
Ha3BaHUSl BaXXHEHIIMX BEUIECTB (ITUJIEH,
alleTUIICH, TJIMLIEPUH, denoun,
dbopmainbierus, yKCyCHast KHCIIOTA,
[JIMIWAH, YTapHBIM Ta3, YIJEKUCHbIA Tas3,
aMMUaK, TramieHass W3BeCTb, HeramieHas
U3BECTh, TMHUTHhEBAasI COJa U JIPYTHX),
COCTaBIISATh (POPMYJIBI HEOPTaHUYECKUX U

OPraHUYECKUX BEIIICCTB, YpaBHEHUS
XUMHUUYECKUX  peakiuid, OOBACHITh HX
CMBICI; MOATBEPKAATh XapaKTepHbIE
XHMHUYCCKHE CBOICTBa BEILIECTB
COOTBETCTBYIOIIUMHU SKCIEPUMEHTAMH U
3anuCsIMU YpaBHECHUI XUMHUYECKHUX
peaKLHnii;

- YMETh YCTaHaBJIMBATH IPUHAJIC)KHOCTD
W3YYEHHBIX HEOPTraHUYECKUX u

OpPraHMYEeCKUX BEIIECTB K OINPEICICHHBIM
KjJaccaM W TpylnmaM  COCIUHEHUH,
XapaKTepu30BaTh UX COCTAB U BaKHEUIIINE
CBOMCTBA; OMpPEACNSATh BUABl XUMHYECKUX
CBsI3eM (xoBasieHTHas, HOHHAas,
MeTajuInyecKasi,  BOJOPOAHAsi),  THIIbI
KPUCTAUINYECKUX  PElIeTOK  BEIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIIUH;
- chopMupoBaTh  NIPEACTABICHUA: O
XAMHUYECKOU COCTaBIISIIOIIEN
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€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIH
XUMHHM B TIO3HAHUM SIBIICHUU NPUPOIBI, B
(OopMHpPOBAHUN MBIIUIEHUS U KYJIbTYPBI
JUYHOCTH, ee (GyHKIHOHATEHON
I'PaMOTHOCTH, HEOOXOJUMOW JJIsl pelIeHUs
NPaKTUYECKUX 3a7ad M  OKOJIOTMYECKH
O00OCHOBAaHHOTO OTHOWICHHS K CBOEMY
3JI0pOBBIO U IPUPOJHOM CpENE;

- YMETh MPOBOJUTH PACUETHI 11O
XUMHYECKUM (popMyraM U ypaBHEHUSIM
XUMHYECKHUX PEaKIMid ¢ UCTIOTb30BAHUEM
(bU3NYECKUX BETUYHH, XapaKTePU3YIOIINUX
BEIIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HOpMaJIbHbIE YCIOBHUS)
ra3oB, KOJMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKHE
3HaHUS )1 PUHATHS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BELIECTBAMU U UX
IPUMEHEHHUEM.

[1K 4.5.
Ob6ecneunBaTh
npoUIAKTUKY
U 0e30IMacCHOCTb
YCIIOBUM Tpynaa
Ha y4acTKe
CBapOYHBIX
pabor.

00JIaCTH DKOJIOTHUECKOTO BOCIIUTAHUS:

- chOpMHPOBAHHOCTh  DKOJOTHYECKOM
KYJIbTYPBHI, ITOHUMAaHUE BIIMSIHUSA
COLMAIBHO-DKOHOMHYECKUX ITPOLECCOB Ha
COCTOSIHUE TPUPOJHOM UM  COLMAIBHOU
Cpellbl, OCO3HaHHE TTI00ATBHOIO Xapakrepa
AKOJIOTUYECKUX TTPOOJIeM;

- IUIAHUPOBAaHHWE U  OCYLIECTBIICHUE

- copMHpOBaTH MPEACTABICHUS: O XUMHUYCCKONW COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KApTHHBI MHUpA, POJIM XUMUHU B IMO3HAHUU
SBJICHUA TIPUPOJBI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKITMOHAIIBHOW TPAaMOTHOCTH, HEOOXOIUMOM ISt
pelieHns MPaKTUYECKUX 3ajlad U DKOJOTHYECKHM 0OOCHOBAaHHOTO
OTHOIIICHHS K CBOEMY 37I0pPOBbIO U NMIPUPOJTHON Cpeie;

- yMeTb cO0JII01aTh MPaBUJIa IKOJIOTMYECKH LIEIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJAOBOM JIESITEIHHOCTH B LETISAX
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JIEVUCTBUI B OKPY’KAIOIIEH CPE/Ie HA OCHOBE
3HaHUSA LENed YCTOMYMBOIO  Pa3BUTHUSA
YEJI0BEYECTBA;

AKTUBHOE HETIPUATHUE JIEUCTBUU,
MIPUHOCSIIUX BPEI OKPYKAOIIEN CPELE;

- YMEHHE MIPOTHO3UPOBATh
HEeOJIaronpusTHbIE HKOJIOTHYECKHUE
IIOCIICICTBUS MpEANTPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPAILATH UX;

- paclIIUpEHUE OMbITa  ACATEIBHOCTHU
JKOJIOTUYECKON HAMPABICHHOCTH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIICIOBATEIILCKOM, MIPOEKTHOM u
COITMAJIbHOM JICATCIILHOCTH;

COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH IPUPOTHON CPEJIBI;
YYUTBIBATh OITACHOCTH BO3JAEHCTBUS HA KUBbIE OPTAHU3MBI
OIIPEJEIICHHBIX BEUIECTB, IOHUMAsl CMBICI TIOKA3aTels
IIPENEIBHOM AOIYCTUMOM KOHIICHTPALUH
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM
JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bemM IUCUMILIUHBI U BUAbI Y4e0HO! padoThI

Bup yueOHoI padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHOM NPOrPaMMBbI IMCHHUILIMHBI 54

B T.Y.

OcHOBHOeE coJep:kaHue 46

BT. 4..

TEOPETUYECKOE 00yUCHHE 22
MPaKTUYECKUE 3aHATHUS 18
71a00paTOPHBIC 3aHATHS 6

HpO(l)eCCHOHaJILHO-OpI/IeHTI/IpOBaHHOC CoAecpKaHuEC

(conep:kaHue MPUKIATHOTO MOTYJIs1) 0
BT. 4..

TEOPETUUICCKOE 0OyUCHHE 2
MPAKTUYECKUE 3aHATHUS 4
Ipomexyrounas arrectanus (IuddepeHIpoBaHHbBIN 3a4eT) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

dopmMupyem
HaumeHoBaHu Conep:xkanue yueOHOro marepuasa (0OCHOBHOE M IPO(eCCHOHAIBHO- O6nen Lie
€ pa3geaoB OPHEHTHPOBAHHOE), 1A60PATOPHBIE M NPAKTHYECKHE 3AHATHS, IIPAKJIATHOI
4acOB  |KOMIETEHLH
TeM MOIYJIb i
1 2 3 4

OcHOBHOE coiep:KaHue 54
Pazgen 1. OcHOBBI CTPOEHHS BelIeCTBA 6
Tema 1.1. OcHoBHOE coep:KaHue 4 OK 01
Crpoenue 5
ATOMOB Teopernueckoe o0yuenue
XUMHUHCCKUX | Coppemennas Mojenb cTpoeHus atoma. CHMBONMYECKMI S3BIK XUMHUH. XHMMHYECKHUiA
SJIEMCHTOB M |5 pepment. DnekTponHas koHGHUrypanusa atoMa. Kinaccudukanys XUMHYECKUX DJIEMEHTOB
Mpupoaa —  i(s-, p-, d-snementsl). BaneHTHbIe 31€KTPOHBI. BalleHTHOCTb. DIIEKTPOHHAs MPUPOJIA
XUMHUHCCKON |y yivygeckoil ¢BA3H. DIEKTPOOTPUIATENLHOCTD. BBl XUMUYECKOH CBS3M (KOBAJIEHTHAs,
CBI3H MOHHasl, METAJINYECKAs, BOJOPOHAS) U CIIOCOOKI €€ 00pa30BaHus

IpakTuyeckune 3aHATUSA 2

[Ipaktuueckas padora Ne 1: CocraBineHue popMyI1 CIOKHBIX HEOPraHUYECKUX BEILECTB,

PacUéT NX OTHOCUTENILHON MOJIEKYJIIPHOM MAcChl U MACCOBOI JI0JIM 3JIEMEHTOB.
Tema 1.2. OcHoOBHOE coJiep:KaHue 2 OK 01
[Tepnonnuecku 5 OK 02
i 32KOH 1 IIpakTHyeckune 3aHATHSA
rabmana LU |1ipaxruueckas paGora Ne 2: CocTaBienHe XapakTepUCTHKH XHMIUECKOTO SEMEHTA 10
Menpeneesa  |yonosxennto B IICXD.
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Paznen 2. XuMu4eckue peakiuuu

Tema 2.1. OcHoOBHOE coJep;KaHue 4 OK 01
Tunel
e —— Teopernueckoe o0yueHue 2
peakiuu Knaccudukanys v TUIIBI XUMUYECKUX PEaKIUi ¢ y4acTHEM HEOPraHUYECKHUX BEIECTB.
CocrapneHue ypaBHEHHM peakifil COeIuHEH s, Pa3IoKeHUs, 3aMellleHns, 0OMeHa, B T.4.
peaKuuii TOpEeHH s, OKUCIIEHUSI-BOCCTAHOBIICHHUS.
VYpaBHEHUST OKUCIICHHSI-BOCCTaHOBIICHHS. CTeneHb oOKucieHus. OKUCIUTEND U
BOCCTaHOBUTENb. COCTaBIICHUE U YPABHUBAHUE OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakIuii METOJI0OM AJIEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU
B MPUPOJE, MPOU3BOACTBEHHBIX MPOIIECCAX U )KU3HEACSITEILHOCTH OPraHU3MOB
IIpakTyeckue 3aHATHS 2
[Ipaktuueckas padota Ne 3: Perienue 3aa4 1o XuMu4eckum (Gopmysiam ¢
UCIIOJIb30BAaHUEM BEJTMYMH Macca, 00bEM M KOJIMYECTBO BEIIECTRA.
Tema 2.2. OcHOBHOE coJiep:KaHue 2 OK 01
DNEeKTpOoauTHYE T G OK 04
cKast eopeTuyeckKoe 00ydyeHme -
AUCConnallns 1| JlagopaTopHble 3aHATHS 2
HOHHBIN 0OMEH
Jlabopatopnas paborta.Nel «CocTaBneHue ypaBHEHH TUCCOITUAITAHN BEIIECTB U
ypaBHEHUH pPeakIuii HOHHOTO 0OMEHa
Paznean 3. CrtpoeHne ¥ CBOMCTBA HEOPraHUYECKHUX BelIEeCTB 12
Tema 3.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccuduxanus OK 02
Teopernueckoe o0yueHune 2
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, HomeHknarypa |[Ipeamer Heopranudeckoii xumun. Knaccudukaius Heopranndeckux emects. [IpocTsie IIK1.1
Y CTPOCHHE U CI0KHBbIE BenlecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIbL, TUIAPOKCHUIBI, IIK2.1
HEOPTraHWYECKU |KUCIOTHI, COIM). B3aMMOCBS3b HEOpPraHMYECKHUX BEUIECTB. ATperaTHbIe COCTOSIHUS
X BEILECTB BemiecTBa. Kpucrammuueckue u amopdHbie BemiecTBa. THUITBI KPUCTATUIMYECKUX PEIIETOK

(aToMHas1, MOJIEKyJIsIpHasi, HIOHHAsI, METAJNINYeCKas). 3aBUCUMOCTh (PU3HUECKUX CBOWCTB

BELIECTBA OT THUIIA KPUCTAIMYECKON PEIIETKN. 3aBUCUMOCTh XMMUYECKON AKTUBHOCTH

BELIECTB OT BUAA XUMUYECKOMN CBA3U U TUIIA KPUCTAIMYECKON pemieTKy. [IpuanHbl

MHOT000pa3usl BEIEeCTB

IIpakTu4yeckue 3aHATHS

[Ipaktuueckas paborta. Ne4 HoMeHKIaTypa HEOPraHMUECKUX BEIIECTB: HA3BAHHE

BEILIECTBA UCXO/IS U3 X XUMUYECKON (POPMYIIbI MIIM COCTABICHUE XUMUYECKON (hOPMYIIbI

MCXOJIA U3 Ha3BaHUs BellecTBa no MexayHapoano (MIOITAK) wnu tpuBnansHoi

HOMEHKJIaType.
Tema 3.2. OcHOBHOE coJiep:KkaHue OK 01
duznko- OK 02
XUMIYECKHe Teopernueckoe 00yyenune TIK1.1
cBOHCTBA Metamuisl.  OOmue Qusudeckue u  XUMHYECKHEe CBoiicTBa MeTauioB. CHocoObl 1IK2.1
HEOPraHWYCCKN |oygenns. 3HaueHHe METAIIOB M HEMETAUIOB B TIPUPOAE U JKH3HENEATEIbHOCTH
X BELIECTB

yeyloBeKka W opraHu3smMoB. Kopposusi MeTayuioB: BHIBI KOPPO3HMH, CHOCOOBI 3alUThI
METAJUIOB OT KOPPO3UH

Hemeramnbl. OO0mue ¢usmyeckne M XUMHUYECKHE CBOMCTBA HEMETAJJIOB. THUIUYHBIC
cBoiictBa HemetauioB [V— VII rpynn. Knaccudukanus m HOMEHKIaTypa COEIMHEHHM
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XVWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIEeCTB (OKCHUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B MU3MEHEHUHU CBOWMCTB MPOCTHIX
BELIECTB, BOAOPOIHBIX COEIMHEHUH, BBICIINX OKCUAOB U TUAPOKCHIOB
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HpaKaneCRne 3aHATUA

[TpakTueckas padora Ne 5 «['eHeTrnueckasi CBsI3b HEOPraHUUYECKUX BEIIECTBY

Tema 3.3. OcHoOBHoOE coaep:xaHue 2 OK 01
Unentudukamm OK 02
g JlabopaTtopHble 3aHATHSA 2 OK 04
HCOPTaHMHCCKH | JTagopaTopHas padotaNe2 «KadecTBeHHBIC peakllni Ha (YHKIIMOHAIBHBIC TPYIIIIBI
X BCHICCTB OpPTaHWYECKUX BEIIECCTBY.
Paszpnen 4. CTpoeHue 1 CBOMCTBA OPraHNYeCKUX BeLIECTB 18
Tema 4.1. OcHOBHOE coJiep;KkaHue 4 OK 01
Knaccuduxanus IIK1.1
, CTPOEHHE I Teopernueckoe o0yuenue 2 K2 1
HOMCHKJIATYPa |[JosiBeHre U pa3BUTHE OPraHMYECKOW XMMHUHU Kak Haykd. [IpeameT opraHudeckoit
OPraHuHCCKUX | xpvpu, MecTo ¥ 3HaYCHHE OPTaHUYEeCKON XUMHH B CHCTEME €CTECTBCHHBIX HAYK.
BCHICCTB XUMUYECKOE CTPOCHHE KaK IMOPSI0K COCAMHEHHS aTOMOB B MOJIEKYJEC COMIACHO HX

BaJIeHTHOCTH. OCHOBHBIE TOJIOKEHUSI TEOPUU XUMHYECKOTO CTPOCHHUS OPTraHUYECKHUX

coenuHeHud A.M. bytnepoBa. VYTIepoaHbId CKEJIET OPraHUYE€CKOW MOJIEKYJIBI.

3aBUCHUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTPOEHHsI Mojekyid. M3omepus u

H30MEPBI.

[lonsitue o QyHkuuoHanbHoW rpynne. Panukan. IlpuHumnel — kiaaccupukanuu

OpTraHWYECKUX  COCIWHEHHMH. MeXAyHapoaHas  HOMEHKJIATypa W TPHHIIUIIBI

HOMEHKJIATypbl ~ opranmueckux  coeauHeHuil. [lonatue 00  asoTcopeprKaniux

COCITMHEHUX, OMOJIOTUYECKN aKTUBHBIX BelecTBax (yriieBojJax, )KUpax, Oemkax u zp.),

BBICOKOMOJICKYJISIPHBIX COCTMHEHUSIX (MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckune 3aHATHS 2

[Ipaktuueckas padota Ne 6: «MozaenrpoBaHue MOJIEKYJT OPTaHUYECKUX BEIIECTBY.
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Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCJIMHCHU I

OcHoOBHOe coaepxaHue

12

Teopernueckoe o0yueHnme

OU3NKO-XUMUYCCKUE CBOWCTBA OPraHUYECKMX COCAUHEHUH OTIENBHBIX KJIACCOB
(ocobenHoCTH KITacCU(UKAIUN U HOMEHKIIATYpPhl BHYTPH KJIaCcCa; TOMOJIOTUYECKUHN PSIIT U
obmast opmyna; mzomepus; GU3NYECKUE CBOMCTBA; XUMHUYECKHE CBOWMCTBA; CIOCOOBI
MOJTYYCHUS ):

— TIpeJIeNIbHBIC YTIIEBOIOPOIbI (AJIKaHBI M IIUKJIOAIKAaHbI). [ opeHne MeTaHa KaK OIWH W3
OCHOBHBIX HMCTOYHHKOB TeIJIa B IMPOMBINUICHHOCTH W ObITy. CBOHCTBAa MPUPOTHBIX
yIJIEBOIOPO/IOB, HAXOXK/ICHUE B TIPUPOJIC M IPUMCHCHHE aJTKAHOB,

— HeTpeaenbHbIe (AJKCHBI, aIKMHBI U AJKAJUCHBI) U apOMATHYECKHUE YTJIEBOJOPOJIBI.
['opeHre ameTwieHa Kak HMCTOYHHUK BBICOKOTEMIIEPATYPHOTO ILIAMEHHW IS CBApKHA H
PE3KU METaJIOB

— KHCIIOpOJCOAepKalllue COeAMHEHUs (CnUpThl U (HEHOJIbI, KapOOHOBBIE KHUCIOTHI U
3¢upbl, anbpAerujibl M KETOHbI, JKUPBI, yrieBoAsl). [IpakTHueckoe mnpUMEHEHUE
ATUWICHIJIUKOMS, raunepuHa, (enona. Ilpumenenue dopmanpaeruaa, aueraibAeruja,
YKCYCHOM KUCIOTBI. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KMCIOT. Morouiue cBoiicTBa
MbLIa

—  a3oTcoepkalmue  coeAuHeHuss  (aMMHBI M AMUHOKHCIOTHI,  OEJKH).
BbICOKOMOJIEKYIIIpHBIE  COEAMHEHUS] (CMHTETUYECKHE U OHOJIOrMYECKU-aKTHBHBIE).
MoHoMep, moauMep, CTPYKTypHOEe 3BeHO. llommmepusanusi 3THiIEHAa KaKk OCHOBHOE
HaIIPaBJICHHUE €T0 UCIIOIb30BaAHUS.

I'eneTnyeckas CBsI3b MEXKAY KJIaCCaMU OPTaHUYECKUX COEIUHEHUN

IIpakTuyeckune 3aHATHS

[Mpaktnyeckass pabora Ne 7 «CocraBieHue (OpMyJa TOMOJIOTOB W H30MEPOB
OpPTaHMYECKUX BEIIIECTB.

OK 01
OK 02
OK 04
IIK1.1
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[Ipaktrueckas pabora Ne§ «I'eHeTnueckast CBSI3b OPraHUYECKUX BELIECTB.
Pemienne npakTHKO-OPMEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa  CBOMCTBA
OPTraHUYECKUX COCNVUHEHUN OTAEIBHBIX KIACCOB

JlabopaTtopHas pabota

JI. p.Ne 3 «IlosryueHue 3TUIIEHA U U3YUYEHUE €r0 CBOKWCTB.

Tema 4.3. OcHoBHOE coaep:xaHue OK 01
Nnentudukaru OK 02
5 OPraHIYECKUX Teopernueckoe o0yueHune OK 04
BCLICCTB, HX Buooprannueckue coenuHeHus. I[IpuMeHeHMe M OHONIOTMYECKas pOJNb YIJICBOJOB. 1IK2.1
3HAYCHUC 1 OKHCIICHHE YTICBOIOB — HICTOYHHMK SHEPTUH KUBBIX OpraHu3mMoB. O0IacTH MPUMEHEHHUSI ITK4.5
IPUMCHCHUC B | apunokmcnor. IpeBpamienus GenkoB NHINM B opraHusMe. buonormdeckue QyHKIUU
ObITOBOH 1 OenkoB. buosjornueckue GyHKIHUU KUPOB. Pojb OpraHMYecKkodl XHMHUHM B PEIICHHU
MPOU3BOACTBCH | npoGnem mueBoi 6e30MacHOCTH
HOH Ponbp oprannueckoil XMMUU B PEIICHUM MPOOJEM HHEPreTHYecKod Oe30MacHOCTH, B
ACATCAPHOCTH | pa3BUTHKM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEPHUAOB, HOBBIX HCTOYHHUKOB JHEPTUHU
C/10BCKa (apTEepHATUBHBIC HCTOYHUKH dHEpTuH ). OMacHOCTh BO3ICUCTBUS HA KUBBIC OPTraHU3MBI

OpPraHMYEeCKHX BEHICCTB OTACIBHBIX KIacCOB (YIIICBOJOPOMABI, CHHUPTHI, (EHOIbI,

XJIOPOPTaHUYECKUE TPOM3BOAHBIC, aJBJICTUABI M JIP.), CMBICT TOKa3aTels MPeAeiIbHO

JIOMYCTHMOM KOHIIEHTPAIIUN

Kunernuyeckne M TepMOJIMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XHUMHUYECKHX
Paznea 5. "

peaKuuii
CkopocThb OcHoBHoOE coaep:xaHue OK 01
XUMHUYECKUX OK 02

Teopernueckoe o0yyenune
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peaKkuui. CKOpOCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (DAKTOPOB: MPUPOIBI PEATHPYIOLIUX IIK1.1
XHWMHUYECKOE  [BEHIECTB, KOHIIEHTPALMH pPEAarupyrolux BEIIECTB, TEMIIEpAaTypbl M  IUIOIIAIN
paBHOBECHUE PEaKIMOHHON MOBEPXHOCTU. TeruioBbie APQPEKTHl XUMHUYECKUX peaKuuid. IK30- |
SHAOTEPMUYECKUE, PEAKLINH.
OOpatumocTh peakuuidl. XMMHUYECKOE PAaBHOBECHUE U €r0 CMEIIECHUE O] JIEHCTBUEM
pa3ianuHbIX (HaKTOpPOB (KOHLEHTpALUsl PEarcHTOB WJIM MPOAYKTOB PEAKIMH, JABJICHUE,
TEMIEparypa) s CO3JaHHSA ONTHUMAJBHBIX YCJIOBHM MPOTEKAHMUS XUMHUYECKHX
npouecco. [Ipuauun Jle [llarense
IIpakTu4yeckue 3aHATHS OK 01
OK 02
[Ipaktrueckas padora Ne9 3aBUCMMOCTb CKOPOCTH XUMHUYECKUX PEAKLIMMA OT YCIOBUI TIK1.1
MPOTEKaHUs peakuuil (C NPaKTUKO-OPUEHTUPOBAHHBIMH BOIIPOCAMM).
Pa3zpnea 6. PacTBOpbI
Tema 6.1. OcHoBHOE coJiep:KaHue OK 01
[lonsarue o OK 02
pPacTBOpax Teopernueckoe o0yueHune OK 07
PactBopeHne kak Qusmko-xumuyeckuil npormecc. PactBopbl. CriocoObl MpUTOTOBIEHUS TIK1.1
pactBopoB. PactBOopuMocTh. MaccoBass 10isi pPacTBOPEHHOTO BemiecTBa. CMbICH
MIOKA3aTelsl MPENEbHO JONMYCTUMOM KOHIIEHTPAlMM W €r0 HCIOJb30BAHHUE B OIIEHKE
HKOJIOTMYECKOI 0€30MacHOCTH.
[IpaBuia 5KOJIOTHUECKH 11€IeCO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM J€ATEILHOCTH
B LIEJSAX COXPAaHEHHs CBOErO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpebl; ONAaCHOCTh
BO3JICHCTBHS HA KUBBIE OPTaHU3MbI ONIPEIETIEHHBIX BELIECTB.
PemieHne  NpakTUKO-OPMEHTUPOBAHHBIX  pPAaCUETHBIX  3aJaHUM  HA  PacTBOPHI,
HCIIOJIb3yEMbIE B OBITOBOM 1 IPOU3BOACTBEHHOM JEATEILHOCTH YEIOBEKa
Tema 6.2. OcHOBHOE coep:KaHue OK 01
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HccnenoBanne |IlpakTudeckune 3aHATHSA 2 OK 02
CBOMCTB _ - o OK 04
PACTBOPOB [TpakTueckas padora Nel(Q «IIpurotoBieHue pacTBOPOB 3aJlaHHON (MaccoBOii, %) IIK1.1

KOHIICHTPAIUN».

(C MPaKTHUKO-OPUEHTUPOBAHHBIMUA BOITPOCAMH )
IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COlepP:KaHUE (CoAepKAHME NPUKJIATHOTO MOTYJIA)
Paznen 7. XuMusi B ObITY ¥ MPOU3BOJACTBEHHOM NeSITEIbHOCTH Y€JI0BEKA 2 OK 01

OK 02

Xumus B ObITY  |OCHOBHOE COlEP/KAHUE - OK 04
1 OK 07
IPOM3BOACTBEH Teopernueckoe o0yuenue - TIKAS
Hou IIpakTHyeckue 3aHATHUSA
NEATEIIbHOCTH
YyeJoBeKa [Ipaktuueckass pabGotaNell. Tlowck M aHanM3 KEWCOB O MPUMEHEHUH XUMHUYECKHX

BEIIECTB M TEXHOJIOTMH C ydeToM Oyaymiedl mnpodeccHoHambHON AeSTENBHOCTH 10

TeMaM: BaOKHEUIIINE CTPOUTEIIbHBIC MaTepualbl, KOHCTPYKIIUOHHBIC

MaTepualibl,MaTepuagbl IS DJIEKTPOHUKU, HAHOMATepHasibl, TEKCTUJIbHBIE BOJIOKHA, 2

HMCTOYHUKH YHEPTUH, OBITOBAS XUMHUS.

3ammra: IlpencraBieHue pe3ynbTaTOB pelIeHUsS KeWCcOoB B (opMe MHUHHU-TOKIAIa C

Mpe3eHTaen

IIpome:xyTounas arrecranua no gucuuminie (JAuddepenunpoBannbii 3a4€T) 2

Bcero 54
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3. YCJOBUS PEAJU3ALIMU ITPOTPAMMBI OBILIEOBPA3OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJeyIolMe CIelraIbHble MOMEIIEHUs: Y4eOHbIH KaOWHET XMUMHUHM W/WIH y4eOHOU
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4yeOHOro KaOuHera (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTHIX M CJIOXKHBIX BEIIECTB W/MIHM KOJUICKIIMH MOJMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ] U MUHEpAJIOB, Tabnuiia MeHnaeneeBa, yueOHble (UIBMBI, ITU(GPOBBIC
00pasoBartebHbIE PECYPCHI.

Texnuueckue cpeacrBa  O00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPEe3eHTEP AJIsl MPE3CHTALUM.

OoOopyaoBanue Jjadoparopuu M pado4Yux MecT JaA00PATOPMU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKH, (OHAPUKK, HAOOp PEAKTHUBOB,
CTEKJIIHHBIE TAJIOYKH, IITATUBBI MJI NPOOUPOK; MEpHBIE NWIUHIPHI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHM JAenuTenbHble MmuuHApuueckue (50-100 wmut), crynmku c
nectukoM, (apdopoBbie YalIKh, OUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJEKTPOIUIMTKH, JTA0OpATOPHbBIE IITATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp AJIS TOJY4YEHHUs] Ta30B (WM MPOOUpPKA C Ta300TBOAHON TpyOKoil),
JepKaTenu JJIsi MPOOUPOK, CKISTHKU JJIS XPaHEHUS PEAKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mi1); mmaTenu; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKH; KOHUYECKUE
K0J10b1 Jy1s1 TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE OJIOCKU JIJIsl onpenenenHust pH
Y CTaHAAPTHAs MHIWKATOpPHAs IIKaJId; YHUBEPCAIBbHBIA UHAUKATOP; MUIETKU Ha 1, 10,
50 mu (wnm goszatopsl Ha 1, 5 u 10 M), OOpeTKU JJIsi TUTPOBAHUS, MEAUIIUHCKUE
mmpunbl Ha 100-150 M7, mabGopaTopHble W/WiAM aHaTWTUYECKHE Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U Ap. T1abopaTopHOe 000pyI0BaHNE.

3.2. HadopmanuoHHoe odecniedeHre peaTu3auu NporpaMmbl

3.2.1. OcHOBHBIC NeYaTHbIE H3IAHMS.
1.leronnxuna, H. A. O6mas xumust: yueonuk st CIIO / H. A. lleronuxuna, JI. B.

Munaesckasi. — Cankrt-IletepOypr: Jlans, 2021. — 164 c.
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2.Hukonbckuit, A. b. Xumus: yueOHUK U IPAKTUKYM JIJIs1 CPEIHETO
npogeccuonansHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopos.
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 507

2-e u3.,

3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKH.

1.I'abpuensn O.C. Xumust: yueO. 1is ctyd. npod. yueo. 3aseaenuii / O.C. ['abpuensH,
N.T". OctpoymoB. — M., 2016.- 256 c.

2.l'abpuensn O.C. Xumwus pans mnpodeccuid U CreNUaIbHOCTEH TEXHUYECKOTO
npoduiss: ydeOHWUK I CTyH. ydpexaeHuil cpea. mpod. odbpazosanms / O.C.

[Nabpuensn, N.I'. OctpoymoB. — 4-e u3g., crep. — M. : M3ngaTrenbCckuil 1IEHTP
«Axkamemusi», 2017. — 272 c.
3.Xumus. 10 kmacc. VYrinyOonéunsli ypoBeHb : yueOHux/ B.B. Epemun,

H.E. Ky3bmenko, B.. Tepenun, A.A. [dpo3nos, B.B. Jlynun; nox pen. B.B. JIynuna.
— M.: [IpocBemenue, 2022. — 446, [2] c.: un.

4 Xumusa. 11  xmacc.  VYraoyOn€Hueli  ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. lpo3no, B.B.Jlynun; nox pen. B.B.Jlynuna. — M.:
[Tpoceemenne, 2022. — 478, [2] c.: ui.

3.2.3. Ilepeyenb pecypcoB HHGOPMANMOHHO-TEJICEKOMMYHHKAIIMOHHOM CeTH
«HTEpHET», HEOOXOIUMBIX /JIsl OCBOEHHUS MPeIMeTa.

1.hvsh.ru — XXypnan «Xumus B mkosiey.

2.https://postnauka.ru/themes/chemistry — nekiuu mo xuMuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynsipubiii  TMPOEKT «DJIeMEHTHl OoyblIoN Hayku» (du3nKa, XUMUS,
MaTeMaTHKa, aCTPOHOMMSI, HAYKH O JKM3HU, Hayku o 3emue). HoBocTn Haykw, KHUTH,
HAyYHO-TIOMYJISIPHBIC CTAThH, JICKITUHU, YHITUKIIOTICIHH.

3.http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HaydHO-TIONYJISIpHOTO KypHana «llorenunam». Xypnan nsgaérca ¢ 2005 r., ¢
2011 r. — pazgen «Xumus».

4.http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4YHO-TIOMYJISIPHOTO JKypHaJIa « XuMus 1 xKu3Hby. JXKypHan uznaércs ¢ 1965 r.

5.http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast 3MEKTpOHHAs OuOIMoTeKa xuMuueckoro nopraia «Chemnet», comepkut
ydeOHble U WHGOPMAIMOHHBIE MaTepuaibl Ui MIKOJLHUKOB W yumTeneid. B Hel
MO>KHO HAUTH y4eOHUKH IO OOIIE U HEOPraHUYECKOW XUMHUU, OPTraHUYECKOW XUMUU,

MYJIbTUMCIUAMATCPUAJIBI, 4 TAKKC 3ada4d XHUMHYCCKUX OJIMMIIMA[]] C PCIICHUAMU,
3a/[a9u BCTYIIUTCIIbHBIX 9K3aMCHOB JJIA a6I/ITypI/IeHTOB.

6.http://qgotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
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Nudopmarmonneie  Marepuasibl 00  oguMnuagax: MOCKOBCKOW  TOPOJICKOH,
Bceepoccuiickoir,  MenaeneeBckor, MexayHaponHou.  IlpuBenensl  3amaum
TEOPETUYECKUX W HKCIEPUMEHTAIbHBIX TYpPOB, MOJIPOOHBIE PEIIEHUs, CIHUCKH U
dboTtorpaduu nodbeauTenei.

7.http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema JAMCTaHIMOHHOTO OOYy4Y€HHs, HAIpaBJIEHHass B IMIEPBYIO OdYepelp Ha
IIOATOTOBKY K OJIMMIIMAZAaM BCEX YPOBHEHM — OT IIKOJBHBIX 10 MexayHapoaHOM.
CaliT coaepKUT OTPOMHOE KOJIMYECTBO 3a7a4, CrPYIIIMPOBAHHBIX KaK 10 TEMaM, TaK U
no omuMnuazaMm. 1lo BceM OCHOBHBIM pa3jieiiaM XHMHUHU NPUBEIEH TEOPETUUYECKUM
MaTepuai 1 pa3o0paHbl pelIeHUs] TUITOBBIX 3a71au.

8.http://qotourl.ru/4789 (http://www.nanometer.ru/)
HOpTaJI 110 HAHOTCXHOJIOTUAM. OCHOBHaSI ociib — paSBI/ITI/IG 06pa30BaHHSI B

obmactu HAHOTEXHOJIOTUM 141 IIOATrOTOBKA K HHTCPHCT-OJIMMIINAIC I10
HAHOTCXHOJIOTHUAM
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA3OBATEJILHOM JJUCHOUIIJINHBI

KoHTposb 1 olleHKa pe3yabTaToB OOyYEHHUs OCYIIECTBISETCS MpenojaBaresieM
B IMpOLECCE TMPOBEACHUS NPAKTHUECKUX 3aHATUA U Ja0OpaTOpPHBIX  padoT,
TECTUPOBAHMS, & TAKXKE BBIIOJTHEHUS OOYyYalOIMMUCA WHIWBHUAYaJbHBIX 3aJaHuM,
MPOEKTOB, HcclieqoBaHUM. Pe3ynbTaThl 0OyudeHHs OINpPEAeINsSIOT, YTO OO0ydaroluecs
JOJDKHBI  3HATh, TIOHMMaTh W JIEMOHCTPUPOBATH IO 3aBEpPUICHUU U3yUYCHUS
JUCIUTUTUHBI.

Jist popMupoBaHUsl, KOHTPOJST M OILIEHKH PE3yJbTaTOB OCBOCHUS YyueOHOIl
JUCHUIUIMHBL UCIIONB3YETCA CHUCTEMa OLEHOYHBIX MEPONPUSITUM, MPEICTABISIONMIAS
c000i KOMIUJIEKC YYEOHBIX MEPOIPHUATHI, COTIIaCOBAHHBIX C pe3yJibTaTaMu O0YUYEHUS
u chopmynupoBaHHeix ¢ yderom DPI'OC COO (mpeameTHbie pe3yiabTaThl IO
mucuumunae) u GI'OC CIIO.

OK/IT | Moayas/Pa3znen/Te Tunbl OLEeHOYHBIX
Ne Pe3yabTart 00yuyeHust .
K Ma MeponpuATHH
| | OcHoBHOE conepikaHue
1 DopMyJIHPOBATH
Pazgea 1. OcHoOBBI pMyJHp
0a3oBble MOHATHUS U
CTPOeHMs BellecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Crpoenue atoMmoB |CoOCTaBIsATh 1. Tect «CTpoeHne aTOMOB
XUMHUYECKUX XuMuueckue GopMyIibl [ XUMUYECKHUX JIEMEHTOB U
DJIEMEHTOB U COEMHEHNH B IPUPOJIa XUMHUECKON
npupoia COOTBETCTBHH CO CBSI3I.

XUMHUUYECKOH CBA3U |CTEMEHbIO OKUCIICHUS |2. 3a/1aud HAa COCTABICHUE
XUMHAYECKUX XUMUYECKUX HOpMYIT
AJIEMEHTOB, UCXOMS U3 |IByXaTOMHBIX COCIMHEHUN
BAJICHTHOCTH U (oKCcHIOB, CyIb(PHUIOB,
AIEKTPOOTPUIIATEIBHO [TUIPUIOB U T.I1.).

CTH 3. 3aganusa Ha

CUMBOJIMKM U Ha3BaHUU
COCIMHEHUH 1O
HOMEHKJIAType
MEXIYHAPOIHOTO COO3a
TEOPETUUECKOUN U
MIPUKJIATHON XUMUH U

UCIOJIBb30BAHUE XUMHUYECKOU
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunol oeHOYHBIX
MepONPUATHH

TPUBHAIBHBIX HA3BAHUM JJIs1
COCTABJICHHS] XUMUYECKHUX
dbopMy IByXaTOMHBIX
COEIMHEHUI (OKCHUIOB,
cynb(GUI0B, TUAPUJIOB U T.II.)
U JPYTUX HEOPTaHUYECKUX
COCIMHEHUN OTJICJIbHBIX
KJIACCOB

. [Ipaktrnueckas padora Ne 1:
Cocrapnenue hopmyn
CJI0KHBIX HEOPTaHHUYECKUX
BEIIECTB, Pacy€T UX
OTHOCHUTEJILHOU
MOJIEKYJISIPHOM MACChI U
MAaCCOBOM JIOJIU 3JIEMEHTOB

1.2

OK 01
OK 02

[Teprnonnueckuit
3aKOH U Ta0InIa
J.1. MenneneeBa

XapaxkTepu3oBaTh
XUMHUYECKUE
AJIEMEHTHI B
COOTBETCTBHHU C UX
MOJIO’KEHHEM B
MIEPUOINYECKON
CHUCTEME XUMHUYECKHUX
anemenToB J[.W.
MenpgeneeBa

1. Tect «Metammuueckue /
HEMETaJNINYeCKHEe CBOWCTRA,
AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K DJICKTPOHY
XUMHUUYECKHUX JJIEMEHTOB B
COOTBETCTBHE C MX
ANIEKTPOHHBIM CTPOCHUEM U
IIOJIOJKCHHEM B
NEPUOANYECKON CUCTEME
XUMHYECKHUX 3aemeHToB 1. 1.
MeHnpeneeBay.

2. Ilpaktuueckas pabora No
2: CocraBiieHue
XapaKTEPUCTHKH
XUMHUYECKOTO AJIEMEHTA I10
noJjioxkeHuto B IICXD.
3.IIpaktrueckas padota No 3:
Pemenue 3amayu o
XUMUYECKUM (popmysiaM ¢
UCITOJIb30BaHUEM BEIIMYHH

34




OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
Macca, 00bEM U KOJIMYECTBO
BEILIECTBA.
2 Pa3nen 2. Xapakrepu3zoBatb
XnumMHu4ecKkue TUNBI xXuMudecknux |(IIpoBepounbiii TecT3
peakuumn peakuui
2.1 |OK 01 |Tumns! xumuueckux |CocTaBusaTh peakuuu |1. 3amaun Ha COCTaBICHUE
OK 04 |peakuuii COCIIMHEHUS, YpaBHEHUM peaKIIUii:
pasyioKeHus, 0OOMeHa, |— COSIMHEHMS, 3aMEeIIICHUS,
3aMeIICHMS, pazyioxeHusi, 0OMeHa;
OKHCJIMTEILHO- — OKHCJIUTEIIFHO-
BOCCTAHOBHUTEIIPHBIE |BOCCTAHOBHTEIIHLHBIX
peakiuu peakIuii ¢ UCIOIbL30BaHUEM
METO/1a JICKTPOHHOIO
Oajanca.
2. 3aa4M Ha pacyeT MaccChl
BEIIECTBA MJIM 00bEMaA
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCe
i 00bEMY OJTHOTO U3
YYaCTBYIOIIHUX B PEaKIUU
BEIECTB; PACYETHI
Macchl (00bEéMa, KOTHMIeCcTBa
BEILIECTBA) MPOYKTOB
peaKkIuu, ey OJIHO U3
BEILIECTB UMEET NMPUMECH
2.2 Onekrponutuueckas |CocTaBisITh 1. 3amaHus Ha cOCTaBJIEHHE
JIMCCOITHAIHS 1 ypaBHEHUS MOJICKYJIIPHBIX U HOHHBIX

HUOHHBIA OOMEH

XUMHUYCCKHUX PEaKIINU
MOHHOro 0OMeEHa ¢
y4acTUEM
HEOPTraHUYECKUX
BEILIECTB

pPEAKLHI C y4aCTUEM KHCIIOT,
OCHOBAHUM U COJIEH,
YCTAHOBJICHUE U3MEHECHUS
KHCJIOTHOCTHU CPEJIbI
JlaGoparopnas padota.Nel
«CocraBieHue ypaBHEHUN
JIVCCOLAALINY BELECTB U
YPaBHEHUU pPEAKIIUN HOHHOTO
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
oOMeHa
3 Pasnen 3. Ctpoenne|UccaenoBath IIpoBepounblii TECT
U CBOMCTBA CTPOEHHE U CBOMCTBA
HEOPraHU4YeCKHX |HeOPraHu4ecKHX
BelleCTB BellecTB
3.1 | OK 01 |Kmaccuduxanus, Knaccupumuposats  |1. Tect «Homenkmnarypa u
OK 02 |gomenknatypa u HEOpPTraHUYECKUE Ha3BaHUE HEOPTaHUYECKUX
11:[[5;} CTpOEHUE BEIIECTBA B BEIIECTB UCXOJIS U3 UX
" |HEeOpraHMYEeCKuX COOTBETCTBHHM C UX XUMUYECKON (OPMYITBI MU
BEILECTB CTPOEHUEM COCTaBJICHUE XUMHUECKOMN

bopMyIIbl UCXOS U3
Ha3BaHUsI BELIECTBA 110
MEKTyHApPOIHOW WUITN
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3a1a4m Ha pacyer
MacCOBOM /10711 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIe
(cmecn).

3. [IpakTtrueckas paboTa.
Ne4 Homenkiarypa
HEOPTaHUYECKUX BEIIECTR:
Ha3BaHUE BEIIECTBA UCXO/Is
U3 UX XUMHUUYECKOU (HOpMYJIbI
WJIU COCTaBJICHUE
XUMUYECKON (HOpMYIThI
UCXO/ISl U3 Ha3BAHUS
BEILIECTBA 110
mexxayHapoano (MIOITAK)
VI TPUBUAJIBHOU
HOMEHKJIaType.

4. IIpakTueckue 3ajaHusl Ha
OIPEICTIEHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
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OK/I1 | Moayas/Paznen/Te Tunbl OLIEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
3aBUCHUMOCTH BUJIa
XUMUYECKOU CBSI3U U TUIIA
KPUCTAJUIMYECKON PEIIeTKU
3.2 | OK 01 |®usuxo-xumuyeckue|yYcTaHaBIUBAThH 1. Tect «OcobeHHOCTH
OK 02 |cBoiicTBa 3aBUCUMOCTH (PU3HKO- |XUMHUYECKHX CBOMCTB
[IKI1.1 |HEeopraHuuecKux XUMHUYECKUX CBOMCTB |OKCUIOB, KUCIIOT,
[IK 2.1 |BemecTB HEOPraHUYECKHUX OCHOBaHMM, aM(POTEPHBIX

BEILIECTB OT CTPOEHUS
aTOMOB U MOJIEKYJI, &
TaKXe TUMa
KPHUCTAJUINYECKON
pELIETKH

TUAPOKCUIOB U COJIEW».

2. 3a1aHus HA COCTaBIICHUE
YpaBHEHUN XUMUYECKUX
pEaKLHM C y4aCTUEM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHIOB METAJJIOB,
HEMETAJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEepHBIX TUIPOKCHUJIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTepU3yOIIUX UX
CBOMCTBA U CITOCOOBI
MOJTYYEHUS.
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
3. [IpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUUECKHE 3a]JaHUS HA
CBOKCTBA U MOJIyYEHUE
HEOPTaHUYECKUX BEILIECTB
3.3 | OK 01 |HNnentudukarus HUccnenosats 1. [IpakTuko-
OK 02 |HeopraHn4eckux Ka4yeCTBEHHBIC OPUEHTUPOBAHHBIC 3a]JaHUS
OK 04 (BemiecTB peaKuuu 10 COCTABJICHUIO
HEOPraHUYECKUX XUMUYECKUX PEAKIIUN C
BEILIECTB y4aCTHEM HEOPraHUYECKHUX
BEILIECTB, UCIIOJIb3YEMBIX JJIS
UX UJICHTU(DUKAIUY.
2. [Ipaktruueckas padota Ne 5
«I'eHeTH4eCKas CBA3b
HEOPTaHUYECKUX BEIIECTBY
4 Paznen 4. Crpoenne [UcciienoBarn KonTtpoJsbHas padora
U CBOHCTBA cTpoeHne U cBoiicTBa |«CTpoeHUe U CBOMCTBA
OPraHN4YecKuX OPraHu4ecKnx OPraHUYecKNX BellecTB
BelecTB BelleCcTB
4.1 | OK 01 |Knaccudukammus, Knaccudpunuponathb 1. 3aganus Ha cocTaBIeHUE
[IK1.1 |cTpoenue u OpraHuy4ecKue Ha3BaHUM OPraHUYECKUX
[IK2.1 |HOMeHKIIaTypa BEILIECTBA B COCIMHEHUH 110 TPUBUAIIBHOMN
OpTraHUYECKUX COOTBETCTBHHM C UX WJIU MEXKTyHapOIHOU
BEILIECTB CTPOECHUEM CUCTEMAaTU4YECKOM
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJIECHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYECKUX BEIIECTB
OTZIETBHBIX KJIACCOB.

3. 3agaum Ha onpeieNieHne
npocreieit GopMyIibl
OPTraHNUYeCKON MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)
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OK/I1 | Moayas/Paznen/Te Tunbl OLIEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
[Ipaktrueckas padora Ne 6:
«MopnenupoBaHue MOJIEKYJT
OpraHUYECKUX BELIECTBY.
4.2 | OK 01 |CsoiicTBa VYcraHaBnuBaTh 1. 3aganus Ha cocTaBlieHHUE
OK 02 |oprannueckux 3aBHCHUMOCTH (PU3UKO- |ypaBHEHUN XUMUYECKUX
OK 04 |coenunenuit XMMHUYECKUX CBOWCTB |PEAKLMH C y4aCTUEM
[IKI1.1 OPTraHUYECKUX OPTraHUYECKHUX BEIIECTB HA

BCIICCTB OT CTPOCHUA
MOJICKYJI

OCHOBaHHH MX COCTaBa
CTPOCHMUSI.

2. 3agaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peaKuui, WIUTFOCTPUPYIOIIUX
XUMHYECKUE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKaHUS JaHHBIX
peaKkii ¥ TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILIECTB PA3HbIX KJIACCOB.

3. PacueTrHpie 3a1a4u 11O
YPABHECHUSAM PEAKIIUH C
Y4aCTUEM OPTaHUYECKUX
BEILIECTB.

4. TlpakTraeckast padota Ne 7
«CoctaBnenue popmyn
TOMOJIOTOB ¥ U30MEPOB
OpTraHUYECKUX BEIIECTBY.

[IpakTuueckas pabora No§
«I'enernueckas CBSA3b
OpraHUYECKUX BELIECTBY.
Pemenne npaktuko-
OPHUEHTUPOBAHHBIX

TEOPETUUECKUX 3aJaHUN HA
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
CBOWCTBA OPTaHUYECKUX
COEAMHEHUN OTIEIbHBIX
KJIACCOB
4.3 | OK 01 |Mnertuduxanus HUccnenosats 1.IlpakTuko-
OK 02 |opranmueckux Ka4yECTBEHHBIC OPUEHTUPOBAHHBIC 3aJITAHUS
OK 04 (BemiecTB, Ux peakiuu 10 COCTABJIEHUIO
[IK 2.1 (3HaueHue u OPTraHUYECKUX XUMHAUYECKUX PEAKLINN C
[IK 4.5 |npumeHeHUE B COCAMHEHNN y4aCTUEM OPraHUYECKUX
OBITOBOM U OT/ICJIbHBIX KJIACCOB  |BEIIECTB, B T.4.
MIPOU3BOJICTBEHHOMN UCIIOJIb3YEMBIX ISl KX
JEATEIIbHOCTH uaeHTUUKAIMY B OBITY U
YeJnoBeKa IPOMBIILJIEHHOCTH.
2. JlabopaTtopHas paborta Ne 3
«lTomyyenune sTneHa u
V3yUYE€HUE €TI0 CBOMCTBY.
3) Pasnea 5. XapakTepu30BaTh
Kunernueckue u  |BJMSIHHE Pa3JINYHBIX
TEPMOJAMHAMHUYECK |(PAKTOPOB HA
He 3AaKOHOMEPHOCTH [PaBHOBeCHE H
NPOTEKAHUS CKOpPOCTh
XUMHYECKHUX XHMHYECKHUX
peakuuit peakuui
5 |OKO01 |CkopocTh Xapaktepu3oBaTb [IpakTHKO-OpUEHTHUPOBAHHBIE
OK 02 |xuMuueckux BJIMSIHUE TEOPETUUECKUE 3aJaHUs HA
[IK1.1 |peakumii. KOHLIEHTPAaLIUU aHanu3 (akTopoB,
XUMUYECKOE pearupyromnmx BIIUSIONIUX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMUYECKOU

TEMIIEPATYpPhI HA
CKOpPOCTb XUMHUYECKUX
peakiui
XapakrepusoBaTb
BIIMSIHUE U3MEHEHUS
KOHLICHTPALIUU
BEILIECTB, PEAKLINU

peakumu. [IpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
Ha [IPUMEHEHUE ITPUHLINATIA
Jle-IllaTenbe nist
Hax0KJICHUS HaIlPaBJICHUS
CMEILICHUS PABHOBECHS
XMMHUYECKOU peakiuu 1
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
cpedbl U TeMIepaTypsl |[aHaIn3 (HPaKTOPOB,
Ha CMEILICHHE BIIMAIOLIMX HA CMEILECHUE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECUS [Ipaktuueckas padora Ne9
3aBUCHUMOCTb CKOPOCTH
XUMHAYECKUX PEAKLINNA OT
YCJIIOBUM IIPOTEKAHUS
peakumii (¢ MpaKTUKO-
OpPUEHTUPOBAHHBIMU
BOIIPOCaMHU).
6 HccaenoBath
Pa3znea 6. HCTHHHBbIE PACTBOPbI
PacTBoOpsbI C 3aJJaHHBIMH
XapPaKTePUCTUKAMM
6.1 |OK 01 [(ITousrtue o Paznuuats uctunubeie |1. 3a7a4n Ha TPUTOTOBJICHUE

OK 02 |pactBOpax pacTBOpBI pPacTBOpPOB.

IIK1.1 2. IlpakTuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3a/IaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBOM U
MIPOU3BOJACTBEHHOM
NEATEIbHOCTU YeJIOBeKa

6.2 | OK 01 |UccnenoBanue Uccnenosars ¢pusuko- (IIpaktrueckas padora Nel(

OK 04 |cBOCTB pacTBOPOB |XuMHYecKue cBoiictpa |«[IpUrOTOBICHHE PACTBOPOB

IIK 1.1 HCTHMHHBIX pacTBOpop |33/1AHHOM (MaccoBoH, %)
KOHIICHTPALIUIY.

(c mpakTHKO-
OPUEHTUPOBAHHBIMU
BOIIPOCaMHU)

Il | IIpodeccuoHaTBLHO-OPHEHTHPOBAHHOE CO/IepPKaHue (CoAep:KaHue MPUKJIATHOTO

MO/1YJIf1)

7 Pa3znen 7. OuneHuBaThb 3ammTa Keiica (¢ yuerom
XuMus B ObITY 1 |[IOCJIEICTBUS Oynymen
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
NPOM3BOACTBEHHOH |OBITOBOM 1 npo¢eccuoHaNbHOMN
AesITeIbHOCTH NPOU3BOJACTBEHHOH |1esiTeIbHOCTH)
YyeJIOBEeKAa NeSITeIbHOCTH
yeJIOBeKa ¢ MO3UIIUM
IKOJI0TMYECKOM
0e30macHOCTH
OK 01 |Xumus B ObITY U OuenuBathb Keiic (c yuerom Oyaymeit
OK 02 |mpou3BOACTBEHHOW |MOCENCTBUS OBITOBOM [MpOQecCHOHANbHON
OK 04 |mesTenbHOCTH Y TIPOU3BOJICTBEHHON  |JI€ATEIILHOCTH)
OK 07 |dgemoBeka eI TESIILHOCTH TeMbI KeHcoB:
IIK4.5 yesoBeka ¢ no3uiuit | 1. Briusaue BoIOpocoB

JKOJIOTHYECKOU
0€30I1acHOCTH

MIPOM3BOJICTBA Ha
OKPYXaIOIIYIO Cpeay.

2. Ucnionp3oBanue
MHHOBaIMOHHBIX
MaTepUaJioB B CBAPKE
JAu¢ppepeHurpoBaHHBbIN
3ayer
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