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1. OBILIAA XAPAKTEPUCTUKA PABOYEM NPOT'PAMMBbI
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI «XXUMU»

1.1. MecTo IMCUMIUIMHBI B CTPYKTYpe OCHOBHOH mNpo(ecCHOHATbHOM
o0pa3oBaTeJIbHOI MPOrPaMMBbI

OO01eoOpa3oBaTenbHas AUCHUIUIMHA « XUMHUSD» W3y4daeTcss Ha 0a30BOM ypOBHE B
o0uieoOpa3oBaTeIbHOM LHUKIE YYEOHOro TIUIaHa OCHOBHOM MpOQecCHOHATBHON
o0pa3oBaTenbHONM porpaMMbl YKpymHEHHBIX Tpynn npodeccuit: 08.01.29 Mactep mo
PEMOHTY M OOCIYXKMBAaHUIO HWHXEHEPHBIX CHUCTEM  KWJIMIIHO-KOMMYHAJIbHOTO
XO35IMCTBA

TpynoeMKOCTh TUCIMIUIMHBI « XUMHs» Ha 0a30BOM YpPOBHE cocTaBiisieT 54 yaca,
u3 KOTOpbIx 48 uaca — 0a30BbIi MOmIynb (6 pas3nenoB) U 6 4acoB — MPUKIATHOU
Moayns (1 paszgen), BKIIOYAKOMIUMKA NPAKTUKO-OPUEHTUPOBAHHOE  COZIEpKaHUE
KOHKPETHOM npodeccru Win CreuruagibHOCTH.

[IpuknanHoit MOAYJb BKJIIOYAET OAuH pazaen. Pazgen 7 «Xumus B OBITY U
MPOU3BOACTBEHHOM  JEATENBHOCTH  4YeJOBEeKa»  peanu3yercss Uil BceX
npodeccuil/crenuanbHOCTe HAa MaTepuayie KeiCOB, CBSI3aHHBIX C SKOJOTMYECKON
0€30MacHOCTbI0 M OIICHKOM  TOCHENCTBUM  OBITOBOM W  MPOU3BOJICTBEHHOU
AESITeNbHOCTH, MO  OTpaciasiM  Oyaymed npodecCHOHaIbHOW  JIeATEIbHOCTH
oOyyJarommxcs.

[leppon  oOyueHHss W pacOopenesieHue IO  CEeMecTpaM  OIpeieliseT
oOpa3oBaresbHas OpraHu3alys CaMOCTOSTENbHO, C YYE€TOM JIOTUKH (POpMUpOBaHUS
NpPEeJIMETHBIX  pe3yJbTaTOB, OOMMX W  Npo(EecCHOHATbHBIX  KOMIIETCHIIUMH,
MEXIPEIMETHBIX CBSI3€d C JPYrUMU JUCHHUIUIMHAMH 00111€00pa30BaTeIbHOIO U
o01enpodecCHOHAIBHOTO ITUKJIOB YU4eOHOTO TIJIaHa.

1.2. Heau u muianupyemble pe3yJibTaThl 0CBOCHUS JUCIUIIIMHBI

1.2.1. llean m 3aga4y JUCHUIIMHBI

dopMUpOBaHUE Yy CTYAEHTOB MPEJICTABICHUS O XMMHYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPA KaK OCHOBBI MPUHSTHS PEUICHUN B KMU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOIHOM cpejie.

3ajaum JTUCUUIIMHBI:

1) cdopMupoBarh MNOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKarOLIEH cpele, LEIOCTHOM HAYYHOU KapTUHBI MHPA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATH (OPMYJIbl HEOPTraHUYECKUX W OPraHUYECKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKLINMA, OOBSICHATH UX CMBICI, UHTEPIPETUPOBATH
pe3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,



3) chopmMupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIMMX  XUMHYECKHX
OKCIEPUMEHTANIbHBIX ~ UCCJIEAOBAaHUNA C  COOMIOJIGHUEM TIpaBUi  OE30IMacHOro
oOpalieHusl ¢ BEIIECTBAMU U JIabOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCHOJB30BaTh HMHGOPMAIMI0 XUMHUYECKOrO Xapakrepa u3
Pa3TUYHBIX UICTOYHUKOB;

5) chopMupoBaTH YMEHHUS TPOTHO3UPOBATH MOCIEICTBHS CBOCH JNEATEITHLHOCTH U
XUMHUYECKUX MPUPOJTHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MPOIIECCOB,

6) chopmMupoBaTh MOHUMAHHWE 3HAYMMOCTH JTOCTHDKCHHH XMMHYECKOW HAYKH H
TEXHOJIOTUM JJIsl pa3BUTHUS COLMATBHOM U MPOU3BOACTBEHHOM cep.



1.2.2. Tl.nanupyemMblie pe3yabTaThbl OCBOCHHUSI 0011€00pa30BaTe/IbHOIl TUCHMILIUHBI B co0TBeTcTBHH ¢ PI'OC CIIO n

Ha ocHOBe PI'OC COO

Ko u Ilnanupyemsie pe3yabTaThl 0CBOCHHUS IMCUMIINHBI
HAUMEHOBAH
ue
popmupyem
BIX OO0uue JucuMIInHAPHbIE
KOMIIeTEeHIH
i
OK 01. B yacTu TPy10BOr0 BOCIMTAHNA: - BIAJCTh CHUCTEMOM XUMUYECKUX 3HAHUH, KOTOpas BKIIOYACT:
Bribupats - TOTOBHOCTb K TpyAY, OCO3HAHME | OCHOBOIIOJIAralOIIME TMOHATHS (XUMUYECKUI DJIEMEHT, aToM,
CHOCOOBI LIEHHOCTU MacTepCTBa, TPy 10Jto0ue; SNICKTPOHHAsI 000JI0YKa aToMma, s-, p-, d-dIIEKTPOHHBIE OpOHUTAIN
peLIeHUs - TOTOBHOCTb K AKTHUBHOW JE€ATEIBHOCTH | aTOMOB, HOH, MOJIEKYJIA, BAJIECHTHOCTb, 3JEKTPOOTPHULIATEILHOCTD,
3a1a4y TEXHOJIOTUYECKON U COLIMAJIBHOM | CTENIEHb OKHUCIJICHMSI, XMMUYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca,
npodeccrona | HampaBJICHHOCTH, CIIOCOOHOCTH | MOJIIPHBIN  00bEM, YIJIEPOAHBIA  CKeNeT, (yHKIHOHATbHAS
JBHOM UHULMIPOBATh, IJIaHUPOBATH U | TpyIIa, pajuKal, HW30MEpHUs, HU30MEPbI, TOMOJIOTHYECKUN P,
JESATENBHOCT | CAMOCTOSATEIBHO BBIIIOJIHATH TaKylo | TOMOJIOTH, yTJEBOAOPOJbI, KHCIOPOA- U  a30TCOAEpKallue
U NESATENbHOCTD; COCIMHEHHsI, OWOJIOTMYECKM AaKTHUBHbIE BeIllecTBa (YIJIEBOJBI,
NPUMEHUTENb | -  HMHTEpPEC K  pa3au4HbIM  cepam | )KUpbl, OEIKH), MOHOMEp, MOJHUMEpP, CTPYKTYPHOE 3BEHO,
HO K npodeccuoHaNbHOM AESITeIbHOCTH, BBICOKOMOJIEKYJISIPHBIE COEJMHEHUs, KPUCTAJUIMYECKasl pelleTKa,
paznuuyHbiM | OBJIaieHHe YHHUBEPCAJIbHBIMY | TUIIBI XUMUUYECKUX PEAKIUI (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
KOHTEKCTaM | y4eOHBIMH MO3HABATEJbLHBIMH | 9K30-U SHAOTEPMHUUYECKUE, PEAKIIMM HOHHOrO OOMEHa), pacTBOp,
NeHCTBUAMM: IIEKTPOJIUTHI, HEJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS
a) 0a3oBbIe JIOTHYECKHE 1eHiCTBUS: JUCCOLMALINS, OKHUCJIMTENIb,  BOCCTAHOBUTEIb,  CKOPOCTh
- CaMOCTOATENbHO  (HOPMYIHpPOBATh U | XHMUYECKOM peakluu, XUMHUYECKOE€ paBHOBECHE), TEOPUU U
aKTyaJIu3upOBaTh npobiieMy, | 3aKOHBI (TEOPUST XUMHUECKOIO CTPOEHUS! OPraHMYECKHUX BEIIECTB

paccMaTpuBaTh €€ BCECTOPOHHE;

A.M. bytinepoBa, Teopus >IEKTPOIUTUYECKON IHCCOLMAIUU,




- YCTaHaBJIWBaTh CYIICCTBEHHBIM MPHU3HAK
WA OCHOBaHMS TUIS CpaBHEHMUS,
KJ1accupUKaIl U 0000IICHHS;

- OTIPECIIATD LEN JACATEIHHOCTH, 3a/1aBaTh
apaMeTphl U KPUTEPUH UX JOCTHIKEHUS;

- BBISIBIISITD 3aKOHOMEPHOCTH u
TIPOTHUBOPECYUHS B paccMaTpUBaEMBbIX
SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JICATEIHHOCTD,
OIICHMBATh  COOTBETCTBHE  PE3YJbTAaTOB
IEJISIM, OIICHWBATh PHUCKH IOCICACTBUI
JIeSITeIIbHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBINUICHUE IIPH
pelIeHNH KU3HESHHBIX IIPo0jIeM

0) 0a3oBbIe HCCJIeI0BATEIbCKHE

NEeHCTBUA:

- BJIAJIETh HaBbIKaMHU y4eOHO-
YICCIIEI0BATEIbCKOM u IIPOEKTHOM
NEATENIbHOCTH, HABBIKAMU  pa3pelIeHUs
npo0bJieM;

- BBIABJIATD IPUYIUHHO-CIICACTBCHHBIC CBA3U
N aKTYaJIu3upoOBaTb 3aJdd4y, BbIABUI'ATb

TUIIOTE3y €€  peleHus,  HaXOIuTh
apryMEeHTBhl JUIsl JIOKa3aTelbCTBa CBOUX
YTBEPXKIACHUN, 3aJaBaTh IApPAMETPbl U

KPUTEPUH PELICHNS;

- AHaJIM3UpPOBaTh IIOJYYEHHBIE B XOJE
pelIeHns 3a0a4u pe3ybTaThl, KPUTHUECKH
OLICHUBATh 170:¢ JTOCTOBEPHOCTB,

nepuoguuecku 3akoH [[.M. MenneneeBa, 3aKOH COXpaHCHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJHUYECKUM S3BIK XHUMHUHU,
(haKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTaBE, MOJYUYCHUU U
0€30MaCHOM KCIOJIb30BAHUM BAXKHEUIIMX HEOPraHUYECKUX U
OpTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NESITEIHLHOCTH
YEJIOBEKA,

- YMETb BBISBJISATH XapaKTEPHbIE NPU3HAKM M B3aUMOCBS3b
M3YYECHHBIX TIOHATUM, MPUMEHSTH COOTBETCTBYIOIIME MOHATHS
NpyU OINUCAHWU CTPOCHUS W CBOMCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB M WX MPEBpAILCHUN; BBISBISThH
B3aUMOCBSI3b ~ XMMHMYECKMX  3HAHUM €  MOHATUSIMU U
MPEJICTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETh HCHOJIb30BaTh HAMMEHOBAHHSI XMMHUYECKUX COCIUHEHUHN
MEXKIYHAPOJIHOIO COK03a TEOPETUYECKOW U MPUKIIATHOW XUMHUU U
TPUBHAJIbHBIC HA3BAHUS BaXKHEUIINX BEUIECTB (3TUIICH, allETUJICH,
ruieput, ¢eHon, GopMaibaerua, YKCycHasi KUCJIO0Ta, TIUIUH,
yrapHblii ras3, yIJIEKHCJBIM Tra3, aMMHUaK, TralieHash H3BECTb,
HeramieHass HW3BeCTb, IUThEBasg COJa M JPYTUX), COCTABIATH
dbopMyJIbl HEOPraHUYECKUX U OPraHUYECKUX BEIECTB, YPABHECHUS
XUMHUYECKUX peakIui, OOBSCHATH HMX CMBICH;, MOATBEPKIATh
XapaKTepHbIE XUMHUYECKHUE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMM HKCIEPUMEHTAMH W 3aIlUCSIMHU YpaBHEHUU
XAMHUYECKUX PEAKIIHIM;

-  yMETh  YCTaHaBJIMBATh  MPUHALICKHOCTH  M3YUYECHHBIX
HEOPraHWYECKUX M OPraHUYECKHX BEHIECTB K OIPEICICHHBIM
KJIACCaM W TpyInaM COEAUHEHUH, XapaKTepU30BaTh UX COCTaB U
BAKHEHUIIINE CBOWMCTBA; OMPEAECIATh BHUJbI XUMHUYECKUX CBS3EH
(koBaJIeHTHAsi, WOHHAs, MeTAJUIMYecKas, BOJOPOJHAsI), THIIbI
KPUCTAJIMYECKUX  PEIIETOK  BEIIEeCTB;  KJIACCU(UIIMPOBATH




IIPOTHO3UPOBATh HW3MEHEHHE B  HOBBIX
YCIIOBUSIX;
-  yMeTh  MEPEeHOCHUTh  3HAHUA B

MI03HABATEJIbHYIO U MPAKTUYECKYI0 00JIaCTH
KU3ZHEACSITETbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbBIX
IpeIMETHBIX 001acTel;

- BBIIBUTaTh HOBBIC WJEH, TMpeaiarath
OpPUTMHAJIbHBIC TIOJXO/IbI U PELICHHUS;

- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
MIO3HABATEIBHOU U COIMAILHON MPAKTUKE

XAMHUYECKUE PEAKIIUH;
- copMHpOBATH MPEJCTABICHUSA: O XUMHUYCCKONW COCTaBJISIOIICH
€CTECTBCHHOHAYYHOM KapTUHBI MHUpPA, POJIM XHUMHUHU B IO3HAHHU
SIBICHUU TOPUPOJbI, B (HOPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHATILHOW IPaMOTHOCTH, HEOOXOAUMOM st
pelIeHusl MPaKTUYECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAHHOIO
OTHOUIIEHHS K CBOEMY 3J0POBBIO U ITPUPOJHOM CpEJIE;

- YMETh TMPOBOAUTH pacyeThl MO XUMHYECKUM GopMmyliaM U

YPaBHCHUAM XUMHUYCCKHUX peaKuHﬁ C HCIIOJIb30BaAHHUCM
(1)I/IBI/I‘ICCKI/IX BCJINYHNH, XaApaKTCPHU3YIOIIHUX BCIICCTBA C
KOJIMYE€CTBEHHOM CTOPOHBI: MACCHI, oO0BeMa (HOpMaHBHBIe

YCJIOBI/Iﬂ) ra3oB, KOJIMYCCTBA BCIICCTBA, UCIIOJIB30BaTh CUCTCMHEBIC
XUMHWUYCCKHUC 3HAHHA I IIPHUHATHA peH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTyalHAX, CBA3dHHBIX C BCHOICCTBAMHM MW HX
IMPUMCHCHUEM

OK 02.
Hcnonb3oBar
b
COBPEMCHHBI
€ Cpe/CcTBa
TIOWCKa,
aHanM3a u
WHTEpIpeTall
uu
uHbopMaIu
u
uH(bOpMAIMo
HHBIC

B o0J1acTH
MO3HAHHUA:

- copMHUPOBAaHHOCTH  MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON
NpPaKkTUKWA, OCHOBAaHHOIO Ha  Juajore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETr0 MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBCPIICHCTBOBAHHE  S3BIKOBOM U
YUTATEJIBCKOM KYJBTYpPbl KaK CpEACTBa
B3aUMOJICCTBUS ~ MEXIYy  JIIOJbMH U
MO3HAHUS MUPA;
- OCO3HaHME

IHEHHOCTH HAY4YHOI' 0

LIEHHOCTU HAay4YHOHN

- YMETh IUIAHUPOBAaTh WU BBINOJHATh XMMHYECKUN 3KCHEPUMEHT
(mpeBpalieHusi OpPraHUYEeCKUX BEIIECTB IIPU  HArpeBaHUM,
NOJIyYEeHUE JTHJIEHA W M3YyYEHHUE €ro CBOICTB, KauyECTBEHHBIE
peaKkuMy Ha aJbJErujabl, KpaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypauus OeIKOB IPU HarpeBaHUU, IBETHBIE PEaKUUU OEIKOB;
IIPOBOJUTH PEAKIIMM HOHHOTO 0OMEHA, ONPENENISTh CPENY BOJHBIX
pacTBOPOB, KauyeCTBEHHBIE pEaKIMU Ha cyibdar-, kapOoHAT- U

XJIOPUI-aHUOHBI, Ha KaTHUOH aMMOHHUS; periaTh
SKCIEPUMEHTAJIbHBIE  3aauyd 1o TemaM 'Mertamnel’ U
"Hemeramnbl") B  COOTBETCTBMU C NpaBUJIAMH  TEXHUKH

0€30macHOCTH TIPU OOpAaIllEeHWH C BEIIECTBAMHU M JaOOPaTOPHBIM
o0opyIoBaHMEM; TPEACTaBIATh  PE3YNbTaThl  XUMHUYECKOTO
DKCIIEPUMEHTa B (pOpME 3alUCU ypaBHEHUN COOTBETCTBYIOIIMX




TEXHOJIOTHH
s
BBITIOJTHEHHUSI
3aja4
npodeccruona
JIBHOU
AESITETLHOCT
u

ACATCIIBHOCTH, I'OTOBHOCTb OCYHICCTBJIATH

MPOEKTHYIO u HCCIIEIOBATENbCKYIO
NEeATeNbHOCTh UHANBUIYAIbHO U B TPYIIIIE;
OBianenne YHHBEpPCATbHBIMHA
yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

B) padora ¢ naHdopmanueii:

- BJIAJICTh HaBbIKAMU MOJTYyYEHUSI
uH(pOpMaAIlMd M3 HUCTOYHUKOB  Pa3HBIX
TUIOB, CaMOCTOATEJIbHO  OCYIIECTBIAThH
NOUCK, aHalii3, CHUCTEMAaTU3alMi0 U

UHTEPIpPETANI0 UHOOPMAIUU PA3TUIHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;
- co3daBaTb TEKCThl B
dopmarax ¢  ydeTOM
uHpopMalu M 1EeJNEeBOM
BEIOHpast ONTUMAJILHYIO
NPECTABICHUS U BU3YyATH3aIlIH;

- OIICHUBATh JIOCTOBEPHOCT,
JETUTUMHOCTD uH(popMaIu, ee
COOTBETCTBHE TIPABOBBIM M MOPAJIBHO-
ATUYECKUM HOpMaM;

- UCIOJIb30BaTh cpeacTBa
UH(OPMAITMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B PENICHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX ¥ OPTaHU3AI[MOHHBIX
3aady ¢ coOJoJieHHeM — TpeOoBaHUU
OPrOHOMHKH, TEXHUKHM  OE30IMaCHOCTH,
THUTHUEHBI, PECYpCcOCOEpeKEeHHsI, MPABOBBIX

pa3J'II/IqHBIX
Ha3HAUYCHUA
ayIuTOpHH,

(opmy

peakuuii U
pe3yJIbTaTOB;
- YMETh aHAJTU3UPOBATH XUMUYECKYIO HH(DOPMAITHIO, TTOTYyIaeMYTO
U3 Pa3HBIX HCTOYHUKOB (CPEJCTB MAacCOBOW WH(MOpPMAIHH, CETh
WNHurepHeT u npyrue);

- BJIaJIETh OCHOBHBIMU METOJaMU HAy4YHOTO TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJIEHUM (HaOII0/IeHHE, U3MEpPEHUE, SKCIEPUMEHT,
MOJICTUPOBAHUE);

- yMeThb MPOBOJUTH pacyeTbl MO XUMHUYECKUM ¢dopMmyiaM u
YPaBHEHUSIM  XMMHUYECKMX  pEaKIHil C  HCIOJIb30BAaHUEM
bu3MUecKMX  BENWYMH,  XapaKTEPHU3YyIOIIMX  BEIIECTBA  C
KOJIMYECTBEHHOW CTOPOHBI: MAacchl, 00beMa (HOpPMAaJIbHbBIE
YCJIOBUSI) Ta30B, KOJIMYECTBA BEIIIECTBA; UCI0JIb30BATh CUCTEMHBIE
XUMUYECKUE 3HAHUS ISl TPUHSATHS PEIMICHUHA B KOHKPETHBIX
KU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BELIECTBAMU U UX
PUMEHEHUEM

dbopMyIUpOBaTh BBIBOJBI Ha OCHOBE OTHUX




u ATHUYECKUX HOPM,
nH(OPMAITMOHHON O€30ITaCHOCTH;

- BIIQJIeTh HAaBBIKAMU PACIIO3HABAHUSA U
3amuUThl HHPOPMaIUK, HHPOPMAITMOHHOM
0€30MaCHOCTH JUYHOCTH,

HOPM

OK 04.

S dexTrBHO
B3aUMOJEHUCT
BOBaTh U
pabortath B
KOJIJICKTUBE
U KOMaHJIe

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSATEIILHOCTH U CaMOOIPEAEIICHHUIO;
-OBJIAJICHUE HaBBIKaMU y4eOHO-
UCCIIEN0BATEIBCKOM, IIPOEKTHOU 151
COIIMAJIbHOM JICATEIILHOCTH,

OgBaanenue YHHBEPCATbHBIMHU
KOMMYHHKATHUBHBIMHM J1efiCTBUSIMU:

0) coBMeCTHas 1esITeJIbHOCTD.

- IMOHUMATh 151 HCIOJIb30BATh
MPEUMYIIECTBA KOMaHIHOU 151
UHIUBHUIYaJIbHOU PaOOTHI;

- MPUHUMATh LEJIN COBMECTHOMU
JEATENbHOCTH, OpPTraHU30BBIBATH u
KOOPAWHUPOBATh  JEWUCTBUS MO €€

JIOCTHIKEHMIO: COCTaBIISTh IJIaH JCHCTBHH,
pacmpenensaTb poJii C YYETOM MHEHUU
YYaCTHUKOB 0o0CyXKIaTh pe3yabTaThl
COBMECTHOM pabOThI;

- KOOPAMHUPOBATh U BBIMOJIHATH paboOTy B
YCIIOBUSAX PEAIBHOr0, BHUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYUIECTBIISTh MO3UTHUBHOEC
CTPaTETUYECKOE IOBEACHUE B Pa3JIMYHBIX

- YMETh IIAHUPOBATH W BBIIOJHATH XUMUYECKUM JKCIIEPUMEHT
(mpeBpalieHusi OpPraHUYECKUX BEIIECTB IIPU  HAarpeBaHUM,
IIOJIyYCHHE JTWIEHA W H3YyYEHUE €ro CBOMCTB, KadyECTBEHHBIE
peakuuMyM Ha  ajdpJEruAbl, KpaxMall, YKCYCHYIO KHUCIOTY;
JeHaTypauus OeJIKOB IPU HarpeBaHUM, IBETHBIE PEaKUUU OEIKOB;
IIPOBOJUTH PEAKLIMM HOHHOTO 0OMEHA, ONPENENSITh CPeNy BOJHBIX
pPacTBOPOB, KauyeCTBEHHbIE peaklMu Ha cyibdar-, kapOoHAT- U

XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHWUS; peniarhb
SKCIIEpUMEHTAJIbHBIE  3aauyd 1o TemaM 'Mertamiel’ U
"Hemeramnbl") B  COOTBETCTBMU C NpaBUJIAMH  TEXHUKH

0€30macHOCTH TIPU OOpaIlleHUH C BEIIeCTBAMHU M JaOOpPaTOPHBIM
o0opyoBaHMEM; TMPEACTABIATh  PE3YyNbTaThl  XUMHUYECKOTO
AKCIIEPUMEHTa B (pOpME 3alUCU ypaBHEHUH COOTBETCTBYIOIIMX
peaknuii u GopMyIUPOBATH BEIBOIBI HA OCHOBE ATUX PE3yJIbTATOB
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CUTyallusX, MPOSABISATH TBOPUYECTBO U
BOOOpakeHue, ObITh MHUITUATUBHBIM
OBaanenne YHUBEPCAJIbHBIMH

PeryJsiTHBHBIMM 1€CTBUAMU:

') IPUHSITHE ce0sl U APYTUX JIIO/Aeii:

- IPUHUMATh MOTHBBI U aPTYMEHTHI JPYTUX
JOAEH  Opu aHaluu3e  pe3yJsIbTaToB
JIeSITeIIbHOCTH;

- NMPU3HABATH CBOE MPAaBO M MpPaBO APYTUX
JIFOJIE Ha OIIMOKMU;

- pa3BUBaTh CIIOCOOHOCTHh TOHUMATh MHP C
MO3UIIMU IPYTOTO YEJIOBEKA;

OK 07.
CopelicTBoBa
Th
COXpaHEHUIO
OKPYKaroI1Ie
U cpenpl,
pecypcocoep
SKCHHIO,
MPUMEHSTh
3HaHUs 00
WU3MEHEHUHN
KIIUMarTa,
TIPUHIIATIEI
OEepEKIIMBOTO
MIPOU3BOJICTB
a,

B 00/1acTH 2KO0JOrH4€eCcKOro

BOCIIUTAHHUS:
- c(hOpMHPOBAHHOCTh  DKOJOTHYCCKOMN
KYJIbTYPBI, MMOHUMAaHHUE BITUSTHHS

COIMATIbHO-?)KOHOMUYECKUX MPOILIECCOB Ha
COCTOSIHUE TPUPOJAHOM U  COLMAJIBbHOU
cpelbl, 0OCO3HaHUE II00abHOIO XapakTepa
AKOJIOTMYECKUX MPOOIIeM;

- IUIAaHMUPOBAaHWUE U  OCYILIECTBJICHUE
JIEUCTBUN B OKPYXKAIOIIEH CpPENE HA OCHOBE
3HaHUSA 1LEledl YCTOMYMBOIO  Pa3BUTHUS
YEJI0BEYECTBA;

aKTHUBHOE HEIPUATHE JICCTBUM,
MIPUHOCAIIMX BPEJ OKPYKAIOIIEH CPEE;

- yYMEHHE MPOTrHO3UPOBATh
HeOIaronpusTHbIC AKOJIOTHYECKHUE

- copMHUpPOBATh NPEJCTABICHUSA: O XMMHUYECKON COCTaBIISOLIEH
€CTECTBEHHOHAYYHOW KAapTHUHBI MHUpPA, POJIM XUMHUU B IO3HAHUU
SBICHUI TpUpOJbl, B (OPMUPOBAHUM MBIIUICHUS U KYJbTYpHI
JUYHOCTH, €€ (PYHKUIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMON 1Jis
pelIeHus] MPaKTUYECKHUX 3a/1ad M SKOJIOTMYECKH OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 3I0POBBIO U IPUPOAHOU CpEE;

- yMeTh COOJII0JaTh MpaBHUJIa HKOJOTMYECKH LEIECO00pa3HOro
NOBEACHUSI B OBITY M TPYJIOBOM [EATEIBHOCTH B IEJSIX
COXPaHEHMs CBOETO 3/10POBbs U OKPYKAIOLIEH IPUPOIHOU Cpebl;
YUYUTBHIBATh OIMACHOCTh BO3JICUCTBUS HAa JKUBBIE OPTraHU3MBbI
ONpENECICHHBIX  BEUIECTB, IOHMMAas  CMBICA  IOKa3aTess
IIPENEIBHOM TOIyCTUMOWM KOHIIEHTPALUH
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3¢ ()EKTUBHO | OCIEACTBUA peANPUHUMAEMBIX
JNEUCTBOBATh | IEUCTBUM, IPEAOTBPAILATH UX;
B - pacliMpeHue  OIbITa  JIEATEIbHOCTH
YpE3BbIYANH | 3KOJIOTUYECKON HANIPABICHHOCTH;
BIX - OBJIaJICHHE HaBbIKAMU y4eOHO-
CUTYyalUAX MCCIIEI0BATENbCKOM, MPOECKTHOU U
COIIMAJIBHOM JICATEIILHOCTH,
K 1.1. B yacTu TpyJ10BOT0 BOCIIUTAHUSI: - BIAQJETh CHCTEMOW XMMHUYECKMX 3HAHHM, KOTOpas BKIIIOYACT:
BeImonHsTh - TOTOBHOCTh K TpPydy, OCO3HAHHUE | OCHOBOIIOJATalOUIMe TMOHATUSA (XUMHUYECKUM DJIEMEHT, aToM,
PEMOHT H [IEHHOCTU MaCTEPCTBA, TPYI0JII00HE; AJICKTPOHHAsE 000JI0YKa aToma, s-, p-, d-3JIEKTPOHHBIC OpPOUTAIH
MOHT&X CHCTEM | - TOTOBHOCTb K AaKTUBHOW JEATEIbHOCTHU | aTOMOB, HOH, MOJIEKYJa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb,
BOJIOCHAOXCHH | TeXHOJIOTUYECKOM Hu COLMAIILHOM | CTENIEHb OKUCIICHUS, XUMUYECKasi CBS3b, MOJIb, MOJISIPHAsI Macca,
A, HaIIPaBJICHHOCTH, CIIOCOOHOCTDH | MOJIIPHBIN  00bEM, YIJIEPOAHBIA  CKeleT, (yHKIHOHAIbHAsS
BOAOOTBCICHUA | yHUIMMPOBATH, IUIAHUPOBATH U | TpyIlIa, pagukan, WU30MEpHUs, U30MEpPbl, TOMOJIOTMYECKUU psii,
W OTOINICHUA. | caMOCTOATEINBHO BBIIIOIHATD TaKyIo | TOMOJIOTH, YIVIEBOJOPOABI, KHUCIOPOA- M  a30TCOoAEpIKallue
JESATEIIbHOCTb; COCIMHEHMsI, OWOJIOTMYECKH AaKTUBHBIC BeImIeCTBa (YTJIEBOBI,
-  UHTEepeC K pa3au4HbiM  cdepam | KUpbl, O€JIKH), MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO,

npoecCHOHaTEHOM AESITEIEHOCTH,

OBaagenue YHUBEPCAJIbHbIMH
Y4eOHBIMH NMo3HaBaTeJIbHBIMHU
JEUCTBUSIMMU:

a) 0a3oBble JIOrHYecKHue AeicTBHA.

- CaMOCTOSITeNIbHO  (pOpMYJIUPOBATH U
aKTyaJIu3upoBaTh npobiemy,

paccMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIWBaTh CYIICCTBEHHBIM IPHU3HAK
WA OCHOBaHHUS IS CpaBHCHMUS,
kaccudukanuy u 00001IeHuUS;

BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS, KPUCTAUINUECKasl PEIIeTKa,
TUIBl XUMUYECKUX PEaKIUil (OKUCIUTEIHHO-BOCCTAHOBUTEIIbHBIE,
9K30-U SHJOTEPMUYECKHE, PEaKIIMM MOHHOIO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEDIJICKTPOJIUTHI, AIEKTPOTUTHYECKAS
JIACCOLMALINS, OKHUCJIUTEND, BOCCTaHOBUTEb, CKOPOCTh
XUMHUYECKON peakIuu, XHUMHYECKOE pPaBHOBECHE), TEOPUH U
3aKOHBI (TEOPHs] XUMHUYECKOTO CTPOCHUSI OPTraHMYECKUX BEIIECTB
A.M. bytinepoBa, Teopus IIEKTPOJUTHUYECKON HAUCCOLMAIINH,
nepuoanueckuii 3axkoH .M. MenpaeneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJWYECKUH SI3BIK XUMUHU,
(haKTOJIOTUYECKHE CBEICHUS O CBOMCTBAX, COCTaBE, MOJYUYCHUU U
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- OIIPEJICIIATh LEIU ACATEIIbHOCTH, 3a/1aBaTh
IapaMeTpbl U KPUTEPUU UX JTOCTUKCHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH 51
MIPOTUBOPEUHS B paccMaTpUBaEeMbIX
SIBIICHMSIX;

- BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBAaTh  COOTBETCTBUE  PE3yJIbTATOB
LEeNAM, OLEHUBATh PHUCKH TMOCIEICTBUN
JIeSITeNIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIILUICHUE IpU
pelIeHn! KU3HEHHBIX TTPo0IeM

0) 0a3oBbIe HCCJIeI0BATEIbCKHE

AefcTBUA:

- BJIAJCTh HaBbIKAMH y4eOHO-
UCCIIEI0BATEIBCKON 51 IIPOEKTHOU
NESATENbHOCTH, HAaBBIKAMHU  pa3pelieHUus
npoOJieM;

- BBIABJIATD IPUYMWMHHO-CICACTBCHHBIC CBA3H
U aKTyaJIu3upoBaTb 3aaa4dy, BbIJIBUI'aThb

TUIOTE3y €€  pelleHus,  HaXOoIuTh
apryMeHThl JUIsl JIOKa3aTelibCTBa CBOUX
YTBEPXKJICHUM, 3aJaBaTh MapaMeTpbl U

KPUTEPUHU PELICHUS;

- aHaJIM3UpPOBaTh IMOJYyYECHHBIE B XOJE
pelIeHus 3aa4l pe3yabTaThl, KPUTUUECKU
OLICHUBATh ux JOCTOBEPHOCTb,
IPOrHO3UPOBATh HU3MEHEHHWE B  HOBBIX
YCIIOBHSIX;
- yMeTb

MECPECHOCUTD 3HaHU:A B

0€30IaCHOM HCIIOJIb30BAHMM BaXXHEUIIMX HEOPTraHUYECKUX |
OPraHMYECKUX BEIIECTB B OBITY M NMPAKTHYCCKON JESITSIHHOCTH
YyeJIoBeKa;

- yMEThb BBISBISATH XapaKTepHbIE NPU3HAKK UM B3aUMOCBSI3b
U3YUYCHHBIX TOHSATUM, MNPUMEHSTH COOTBETCTBYIOLIWE TMOHATHS

IIpu  OIMMCaHWHU CTPOCHUA U CBOMCTB HCOPraHU4YCCKUX H
OpPraHU4YCCKHX BCIICCTB u ux npeBpameHHﬁ; BBISABJIATD
B3aNMOCBI3b XUMHUYCCKHUX 3HAaHUU C ITOHATUAMU n

MPEJCTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX TTPEIMETOB;
- YMETh HCMOJIb30BaTh HAMMEHOBAHHUS XUMUUYECKUX COCIMHEHUM
MEXKIYHApPOJIHOTO COI03a TEOPETUUECKOW U MPUKIIATHOW XUMHUU U
TPUBHUAJIbHBIC Ha3BaHUS BAXKHEUIIINX BEILIECTB (3TUIJICH, allCTUJICH,
rmiepuH, GeHoa, GhopMaabIerua, YKCyCHas KHCJIOTa, TIIUIUH,
yrapHbli ras3, yIVIEKHCJBbIM Tra3, aMMHUaK, TalleHas W3BECTb,
HEeramieHass W3BECTb, IUThEBas COJa W JPYTUX), COCTABISTH
dbopMyJibl HEOPraHUYECKUX U OPraHUYECKUX BEIECTB, YPABHEHUS
XUMHUYECKUX peaKIui, OOBSCHATh HX CMBICHI; MOATBEPKIATh
XapaKTepHbIE XUMHYECKHE CBOMCTBA BCIIICCTB
COOTBETCTBYIOIIMMH HKCIEPUMEHTAMHU W 3aIlUCSIMH YpaBHEHUU
XUMHUYECKUX PEaKIUi;

- YMETh  YCTAHABJIMBAaTh  NPUHANICKHOCTh  HU3YUYEHHBIX
HEOPraHUYECKUX M OPraHUYECKUX BEHIECTB K OIPEICICHHBIM
KJIacCaM W TpyInaM COEIWHEHUM, XapaKTepu30BaTh UX COCTaB U
BOXHECHUIIINE CBOMCTBA; OIPEACNATh BHUIbl XHMHUYECKUX CBS3EU
(KOBaJIeHTHAsl, WOHHAs, MeETAJUIMYECKas, BOJOPOIHAs), THIIbI
KPUCTANIMYECKUX  PEIIETOK  BEIIEeCTB;  KJIACCU(UIIMPOBAThH
XUMUUYECKUE PEAKIINU;

- copMHUpOBaTh MPECTABICHUS: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KAapTUHBI MUpPA, POJIM XUMUU B TIO3HAHUU
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MO3HABATENLHYIO U MPAKTHYECKYI0 00JaCTH
KHU3HEACSITEITbHOCTH;

- YMETh MHTETPUPOBATHh 3HAHUS M3 Pa3HBIX
IPEIMETHBIX 00IacTe;

- BBIABUTATh HOBBIC WJCH, IIpeaJiaraTh
OpUTHHATBHBIC TTOAXOIBI U PEIICHHUS,

- CIIOCOOHOCTh UX MCHOJIb30BAHMS B
II03HABATEILHON U COLIMAJIbHOUN IIPAKTUKHU.

SBJIEHUI TpUpOJbl, B (OPMUPOBAHUM MBIIUIEHUS U KYJIBTYpHI
JUYHOCTH, €€ (PYHKLIMOHAIBHON IPaMOTHOCTH, HEOOXOUMOM 1Jis
pelIeHus] MPaKTUYECKUX 3a/1a4 M SKOJIOTMYECKH OOOCHOBAHHOIO
OTHOLIEHUS K CBOEMY 3/I0POBbIO U IPUPOJHOM CPEJIE;

- YMETb IPOBOJUTH PACUETHI 10 XUMUYECKUM (pOopMyJiaM U
YPAaBHEHUSIM XMMUYECKUX PEAKIUI C UCTIOJIb30BaHUEM
(U3HYECKUX BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: MacChl, 00beMa (HOpMaJibHbIE
yCIJIOBUS1) Fa30B, KOJIMYECTBA BEILIECTBA; UCIOIb30BaTh CUCTEMHBIE
XMMHWYECKNE 3HAHUS JJIs1 IPUHATUS PELLICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BELUIECTBAMU U UX
IPUMEHEHUEM

IIK 3.2.
BrimoassaTe
AKCILTyaTalu
FO CHJIOBBIX U
CIIA00TOYHBIX
CUCTEM
3aHUU U
COOpYKEHUU,
CHUCTEMBI
OCBCIIICHUS U
OCBETUTEIILH
BIX CETEH.

B odJgacTu
MO3HAHMA:

- chOpMHUPOBAHHOCTb  MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKW W OOIIECTBEHHOMN
NpPaKkTUKA, OCHOBAaHHOIO Ha  JUajiore
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJUKYJIbTYPHOM MUPE;

HEHHOCTH HAy4YHOIr o

- COBEpILICHCTBOBAHUE  S3BIKOBOM W
YUATATEIIbCKOM KYJIbTYpPbl KaK CpPEACTBA
B3aUMOJCUCTBUS  MEXIYy JIIOABMH U
IIO3HAHUS MUPA;

- OCO3HaHue LIEHHOCTH Hay4YHOU
NEATENBHOCTH, TOTOBHOCTh OCYILECTBJIISATH
IIPOEKTHYIO 51 HCCIIE0BATEIbCKYIO

ACATCIbHOCTh MHAWBUYAJIbHO U B I'PYIIIIC,

- YMETb IUIAHUPOBATh M BBINOJIHATH XUMHUYECKUHA SKCHEPUMEHT
(mpeBpaleHuss OpraHUMYECKUX BEIIECTB IIPM  HAarpeBaHUM,
NOJIyYEHUE JTWJIEHA W M3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIE
peakuMy Ha  aJbJETuAbl, KpaxMmall, YKCYCHYIO KHCIIOTY;
JeHaTypauys O€JIKOB IPU HarpeBaHUU, BETHBIE PEAKLIUN OEJIKOB;
IIPOBOJUTH PEAKLIMM HOHHOI'O 0OMEHA, ONPEIENISTh CPENY BOJHBIX
pPacTBOPOB, KaueCTBEHHBIE pEaKIMU Ha CyJibdar-, kapOoHAT- H

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHUS; pemarb
SKCIIEpUMEHTANIbHBIE ~ 3a7auyn 1o TemaM 'Meramnel" U
"Hemerannsl") B  COOTBETCTBMM C MpaBWIAMHU TEXHUKH

0€30MacHOCTH TP OOpaIlleHUU C BEIIeCTBAaMHU U JaOOpPaTOPHBIM
o0opylOBaHUEM;  TPEACTABIATh  PE3YIbTaThl  XUMHUYECKOTO
IKCIIEpUMEHTa B (pOopMe 3alUCU ypaBHEHUH COOTBETCTBYIOIIMX
peakimii W (QopmymupoBaTh BBIBOJBI HA OCHOBE OTHX
pe3yJbTaTOB;

- YMETh aHAJTU3UPOBATH XUMUYECKYIO HH(DOPMAITHIO, TTOTYyIaeMYTO
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OBiaaenne YHHBeEpPCATbHBIMH
yueOHBIMU NM03HABATEJbHBIMH
JNeUCTBUAMMU:

B) padora ¢ uHdopmanmei:

- BJQJ€Th  HABBIKAMU  TOJTy4YCHUS
uHbOpMAIMd M3 HCTOYHUKOB  Pa3HBIX
TUIIOB, CAaMOCTOSITEIBHO  OCYUIECTBISATh
NOWCK, aHalu3, CHCTeMaTH3alul0 |

UHTEPIIPETANI0 HHPOPMAIUH Pa3TAIHBIX
BUJIOB U (hOPM TIPE/ICTABIICHHS,
- co3daBaTh TEKCTHI B
dopmarax ¢ ydeToM
uHbOpMAIIU U TIEJICBOU
BEIOHpast OTNTUMATHHY IO
NIPE/ICTABIICHUS U BU3yaJTU3aIUH;

- OTICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTD uHbOpMaIH, ee
COOTBETCTBHEC TIPABOBBIM M MOPAJIBHO-
ATUYECKUM HOPMaM;

- UCTIOTB30BaTh CpeacTBa
UHPOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEHNICHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX M OPTaHU3AIMOHHBIX
3amay ¢ coOmroneHueM — TpeboBaHUM
OPrOHOMHKH, TEXHHKH  O€30MMacHOCTH,
TUTHEHBI, PecypcocOepekeHus, MPaBOBBIX
U ATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;

- BIIQJIETh HABBIKAMH PACMO3HABAHUS W

Pa3JINYIHbIX
HAa3HAUCHU I
ayIUuTOpHUH,

dopmy

U3 Pa3HBIX MCTOYHUKOB (CPEJCTB MaccoBOil MHGOpPMAIINH, CETh
HNutepHeT u apyrue);

- BJIaJIETh OCHOBHBIMUA METOJaMHU HAYYHOTO TO3HAHUS BEIIECTB U
XUMUYCCKUX SIBICHUI (HAOMIOJCHUE, M3MEPEHUE, SKCIICPUMEHT,
MOJECINPOBAHUE);

- yMeTh TMPOBOJWUTH pacyeThl IO XUMHYECKHUM GdopMmyaaM U
YpPaBHEHUSM  XUMHUYECKMX  pEaKImuid C  HCIOJIb30BAaHUEM
GU3NYECKUX  BEIWYMH,  XapaKTEPH3YIONIMX  BEIIECTBA  C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00ObeMa (HOpPMaJIbHbIE
YCJIOBHSI) Ta30B, KOJMYECTBA BEIECTBA; UCIOJIb30BATh CUCTEMHbIE
XUMUYECKUE 3HAHUSA Ul TPUHSATHS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMU M HX
IpUMEHEHUEM
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3amuThl  “HPOpMaUK, HHHOPMAIMOHHON
0€301aCHOCTH JUYHOCTH,
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2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJIBHOM
JAUCHUTIJIMHBI «XUMMUS»

2.1. O0bem JUCUMIIMHBI U BUABI Y4e0HO padoThI

Bup yueOHoi1 padoThI O0bem B yacax
O0beM 00pa3oBaTeIbHOI NPOrpaMMBbl THCUUIITIMHBI 54

B T.Y.

OcHOBHOe coJepxxaHmne 46

BT. 4.

TEOpeTUYECKOe 00yUeHHe 22
MPAKTUYECKUE 3aHSATUS 18
1ab0paTOpHBIC 3aHITUS 6

IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COACPKAHME

(comep:kaHMe MPUKJIATHOTO MOLYJIA) 6
BT. 4..

TEOpEeTHIECKOe 00yUueHUE 2
IIPAKTUYECKUE 3aHATUSA 4
Ipome:xyrounas arrecrauus (AudpepeHuupoBaHHbIi 5

3a4er)
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2.2. TemaTu4ecKuil IVIAH U COAEPKAHME TUCHUIIINHBI

®opmupyem
HaunmenoBanu Conep:xanue yueGHOro MaTepuasa (0CHOBHOE ¥ NPo(hecCHOHATLHO- Obren Ll
€ pa3aesioB u OpPMEHTHPOBAHHOE), J1A00PATOPHbIE H PAKTHYECKHE 3AHATHS, IPUKJIATHOM
4acoB  |KOMIETEHLH
TeM MOLYJIb o
1 2 3 4

OcHOBHOE coiep:xkaHue 54
Pa3znes 1. OcHOBBI CTPOCHHUSA BelleCcTBA 6
Tema 1.1. OcHOBHOe coJiep:xaHmne 4 OK 01
Ctpoenue )
ATOMOB Teopernueckoe o0yuenme
XUMUHCCKUX | Coppemennas Mojenb CTpoeHUs aToMa. CHMBOIMYECKUH S3BIK XMMHH. XHMHUECKUI
SJIEMEHTOB M |5emenT. DnekTpoHHas KoH(HUrypanus atoma. Knaccupukanus XUMUYECKHX SJIEMEHTOB
nmpupoAa —  i(s-) p-, d-omemenTsl). BaseHTHbIE >1€KTPOHBL. BaleHTHOCTh. DJIEKTPOHHAs MPHPOJA
XUMUHCCKON Iy yivueckoil CBA3H. DIEKTPOOTPHLATEIBHOCT. BUIbI XUMUYECKOH CBA3M (KOBAJIEHTHAS,
CBA3H MOHHAs, METAJUIMIECKAs, BOJOPOIHAS) U CIIOCOOBI €€ 00pa30BaHuUs

IIpakTyeckue 3aHATHSI 2

I[Ipaxtrueckas pabora Ne 1: CocrtaBnenue GOpMyII CIOKHBIX HEOPIaHUYECKUX BEILIECTB,

pPacu€T UX OTHOCUTEIBHOU MOJIEKYJIIPHOW MacChl U MAaCCOBOM JI0JIA DJIEMEHTOB.
Tema 1.2. OcHOBHoOE co/iep:KaHue 2 OK 01
[lepuoanuecku ) OK 02
i 3AKOH 1 IpakTH4ecKue 3aHATHSI
Tabmuua JI.1. [Tpaktuueckas padora Ne 2: CocTaBiieHHE XapaKTEPUCTUKH XUMHYECKOTO SJIEMEHTA TI0
Menneneesa  |10n0ennio B TICXD.
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Pasznes 2. XuMu4eckne peakuuu

Tema 2.1. OcHOBHOE coJiep:KaHue 4 OK 01
Twunbl )
T ap— Teopernueckoe o0yueHme
peakiiu KnaccupuKaius u THITBl XUMHYECKUX PEAKIIUI C y9aCcTHEM HEOPTaHMYECKHX BEIIECTB.
CocrapiieHUE ypaBHEHUN peaKkIuii COeTMHEHMUS, pa3JI0KEeHUS, 3aMeIlIeHUsI, 0OOMEHa, B T.4.
peaKkIuii TOPeHUsI, OKUCIICHUS-BOCCTAHOBIICHHUS.
YpaBHeHUs OKHUCTIEHUS-BOCcCcTaHOBICHUS. CTeneHb okucieHus. OKUCIUTETb U
BOCCTaHOBHUTENb. COCTAaBIICHUE U YPABHUBAHUE OKUCIUTEIIHHO-BOCCTAHOBUTEIBHBIX
pEeaKIMii METOJIOM 3JIEKTPOHHOTO OanaHca. OKHUCIUTENHPHO-BOCCTAHOBUTEIBHBIC PEAKITHH
B IIPUPO/JIE, POU3BOJICTBEHHBIX MPOIIECCaX U KU3HEICITCIIbHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHUS 2
[Ipaktrueckas padora Ne 3: Pemienue 3aaa4 Mo XUMHYECKUM (pOpMyJIam C
HCIIOJIb30BaHUEM BEIIMYHMH Macca, 00bEM U KOJIUYCSCTBO BEIIIECTBA.
Tema 2.2. OcHOBHOE co/iep:KaHue 2 OK 01
DNEKTpOIUTHYE T : OK 04
cKast eopeTHYeCKOe 00yUeHHe -
AACCONHMAINA M | TTaGopaTOpHbIE 3aHATHS 2
MOHHBIN 00MCH
Jlabopartopnas pabota.Nel «CocraBieHue ypaBHEHUM TUCCOLMAIIUYN BEILIECTB U
ypaBHEHHM peakiiii HOHHOTO OOMeHa
Paznean 3. CTtpoeHue U CBOMCTBA HEOPTaHUYECKHUX BelleCTB 12
Tema 3.1. OcHoOBHOE coJiep:KaHue 4 OK 01
Knaccudukanus OK 02
TeopeTnueckoe o0yueHnune 2
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, HomeHkiarypa |[Ipeamer neoprannueckoit xumuu. Knaccudukaius Heopranndeckux BeuiecTs. [Ipocteie IIK1.1
U CTpOEHHUE U CIIOkHBIE BeliecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUABI, THIPOKCHUJIBI, IIK3.2
HEOPTAaHUYECKU |KUCIIOTHI, COJIM). B3anMOCBS3b HEOpPraHWYECKUX BEIIECTB. ATperaTHbIe COCTOSIHUS
X BEIIECTB BemecTBa. Kpucrammueckue u amopdHbIie BemecTBa. THUIThl KPUCTATUIMYECKUX PEIIETOK

(aTomMHas1, MOJIEKYJISIpHAsl, HIOHHASI, METAJUIMYECKas ). 3aBUCUMOCTh (DU3UUYECKUX CBOMCTB

BEII[ECTBA OT THIA KPUCTALTUIECCKOMN pereTKi. 3aBUCUMOCTh XHMHUYECKON aKTUBHOCTH

BEIIIECTB OT BUa XUMHUUYECKON CBSI3U U THIA KPUCTALTHICCKOH pemieTku. [[pudauHbI

MHOT000pa3us BEUIECTB

IIpakTHyeckue 3aHATHS

[Ipaktuueckas pabora. Ned HomeHkiiaTypa HEOPraHMUECKUX BEIIECTB: Ha3BaHUE

BEIIECTBA UCXO/IS U3 UX XUMHUYECKON (POPMYIIBI MITH COCTABIEHNE XUMUYECKON (POPMYITbI

MCXO0/s U3 Ha3BaHUs BellecTBa o mexayHapoanon (MIOITAK) wiu tpuBuansHon

HOMEHKJIaType.
Tema 3.2. OcHOBHOE coJiep:KaHue OK 01
duzuko- OK 02
S p—. Teopernueckoe o0yuenue IK11
CBOHCTBA Metaumsl.  O6mmue Qusudyeckue M XUMHYECKHE CBOicTBa MeTauioB. CHOCOOBI 1IK3.2
HCOPTaHUHCCKH |10 iryyeHuss. 3HAUYEHHE META/UIOB M HEMETAIOB B TPUPOJAE M IKU3HEICITEIBHOCTH
X BCHICCTB YeJIoBeKa M OpPraHm3MoB. Koppo3usi MeTaioB: BHJbI KOPPO3WH, CHOCOOBI 3allUThI

METaJIJIOB OT KOPPO3UH
Hemeramibl. OOmue ¢usnyeckue M XMMHUYECKHE CBOWCTBA HEMETAJJIOB. THIHUYHBIC
cBoiictBa HemetamuioB [V— VII rpynn. Knaccudukarnus m HOMEHKIaTypa COCAMHEHHM
HeMeTauioB. KpyroBopoThl OMOTEHHBIX JIEMEHTOB B IIPUPOJIC

XVMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB,
TUJAPOKCUIOB, KUCIIOT, COJIEH M Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTBIX
BEILECTB, BOAOPOIHBIX COEUHEHUH, BBICIINX OKCUIOB M TUIAPOKCHIOB
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HpaKTuquKne 3aHATUA

HpaKTI/I‘-ICCKaH pa60Ta Ne 5 «I'eHeTnueckas CBS3b HCOPTaHUYCCKUX BCUICCTB»

Tema 3.3. OcHOBHoOE co/iep:;KaHue 2 OK 01
N nentudukarm OK 02
g JlaGopaTopHble 3aHATHS 2 OK 04
HCOPTaHMHCCKH | [TagopaTopHas pabotaNe2 «KaduecTBeHHBIE peakilui Ha (yHKIIMOHAIbHBIC TPYIIIIBI
X BCILIECTB OpPraHUYECKUX BEIIECTBY.
Pasznen 4. CTtpoeHue U CBOIiCTBA OPraHM4YecKUX BellleCTB 18
Tema 4.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccuduxanus IIK1.1
, CTPOEHHE U TeopeTnueckoe o0yueHnune 2 1IK3.2
HOMCHRIIATYPA |[[ospiieHre U pa3BUTHE OPraHUYECKOM XMMUU KaK Hayku. [IpeiMeT opraHuuecKoi
OPraHM9ICCKUX | xymun. MecTo U 3HaUCHHE OPraHUYECKOM XMMUHU B CUCTEME €CTECTBEHHBIX HAYK.
BCINCCTB XUMHUYECKOE CTPOCHHE KaK IMOPSJIOK COCIAWHEHHS aTOMOB B MOJICKYJIE COTJIAaCHO MX

BaJieHTHOCTH. OCHOBHBIE TMOJOXKEHHUSI TEOPUU XHMHUUYECKOIO CTPOEHHUS OPraHMYECKUX

coequHeHud A.M. bytiepoBa. VYTIepoaHbId CKEJIET OpPraHUYeCKOW MOJIEKYJIBI.

3aBUCUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO CTpOEHUS MoJsiekyn. M3omepust u

U30MEPBHI.

[Tonsitue o ¢yskumoHanpHOUW rpynne. Pamukan. Ilpunnumbl — kinaccudukamuu

OpraHWUYEeCKUX  COeIMHEHUN. MexXayHapoaHas  HOMEHKJIaTypa W MPUHIUIIBI

HOMEHKJIATypbl  OpraHuueckux  coeauHeHuil. [lonstue 00  a3zoTcomepkammx

COEIMHEHUAX, OMOJIOTUYECKU aKTUBHBIX BelllecTBax (yriieBojax, *xupax, Oeinkax u Jap.),

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHSI 2

[Ipaktruueckas pabora Ne 6: «MozaenupoBaHue MOJIEKYJI OPTaHUYECKUX BEIIECTBY.
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Tema 4.2.
CBoiicTBa
OPTraHUYECKUX
COCUHECHUI

OcHoBHOE coaecpxanme

12

TeopeaneCKoe oﬁyquHe

OU3UKO-XUMUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHHUM OTIEIBbHBIX KIIACCOB
(ocobeHHOCTH KiTacCU(PUKALMA U HOMEHKIIATYPbl BHYTPH KJlacca; TOMOJIOTHYECKUH Psi U
obmast popmyna; uzoMepus; puznuecKkue CBOMCTBA; XMMHUYECKHE CBOMCTBA; CIOCOOBI
HOJTyYECHHUS] ):

— IpeleTbHbIE YIVIEBOJOPOAb! (ATKaHbI M LIMKJIOAJIKAHbI). |'OpeHre MeTaHa Kak OJWH W3
OCHOBHBIX HMCTOYHUKOB TE€IJIa B MPOMBIIUIEHHOCTH U ObiTy. CBOWCTBa NPUPOJIHBIX
YIJIEBOJOPOAOB, HAXOXKIAEHNE B MPUPOJE U TPUMEHEHHUE AJIKAHOB;

— HempelebHble (AJKEHbI, AJIKUHBl W aJKaJUEHbl) U apOMATUYECKHE YIJIEBOJOPOIbI.
I'opeHne aneruiieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOrO IUIAMEHH I CBApKU U
PE3KU METAIIIIOB

— KHUCJOpOJCOoAepKalme coequHeHus: (cnupThl U (GeHosbl, KapOOHOBBIE KHCIOTHI U
3¢upbl, albJerujbl M KETOHbI, JKUPBI, yriaeBojbl). IIpakTHueckoe mpUMEHEHHE
STWJIEHIJIMKOMS, INIMLepuHa, ¢eHona. [IpuMenenue Qopmanbaerunia, ameraibaeruia,
YKCYCHOM KUCJIOTBL. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHUCIOT. Motolue cBOCTBa
MblLIa

—  a3oTcojepXkaliue  CoeAMHEHUs  (aMUHBI M AMMHOKHUCJIOTBHI,  OCJKH).
BricokoMoneKkysipHble  COeIMHEHUs (CHMHTETHYECKHEe M OMOJIOrMYeCKHU-aKTUBHBIE).
MoHoMmep, noiaumep, CTPYKTypHOe 3BeHO. l[lomuMmepusanus 3THIEHA KaK OCHOBHOE
HAIPABJICHUE €T0 UCIIOIb30BAHMSL.

['eneTnueckas CBSA3b MEXY KJIACCAMU OPTaHUYECKUX COECTMHEHUN

IIpakTuyeckue 3aHATHS

[Ipaktuueckass pabora Ne 7 «CocraBieHue (opMysl TOMOJOTOB U HU30MEPOB
OPraHUYECKUX BEIIECTB).

OK 01
OK 02
OK 04
IIK1.1
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HpaKTI/I‘{CCKa}I pa60Ta No8 «I'eHeTnyeckas CBSI3b OPraHUYCCKHUX BCIICCTB).
Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX  TCOPCTUYCCKUX 3aIIaHPII>JI Ha CBOMMCTBa
OpPraHUu4CCKHUX COCI[I/IHGHI/Iﬁ OTACIBbHBIX KJIaCCOB

Jlaboparopnas pabota 2

JI. p.Ne 3 «IlonydeHue 3TuIeHA U U3yUYE€HUE €0 CBOMCTBY.

Tema 4.3. OcHOBHOe coepxaHmne 2 OK 01
Nnentudukarm OK 02
5 OpraHYECKHIX TeopeTnueckoe o0yueHue 2 OK 04
BCIICCTB, MX buoopranuueckue coeauHeHus. IIpuMeHeHHe W OHMOJIOTHYECKas pOJIb YIJIEBOIOB. TIK1.1
SHAYCHHUC U OKHCIIEHHE YIJICBOJI0B — HCTOYHHK SHEPTUH JKUBBIX OpraHu3MoB. O0IacTi MPUMEHEHHSI

TIPUMCHCHHUC B | amunokucnor. [Ipespamenus 6enxoB mumy B opranusme. buosnormdeckue (yHKIUHU

ObITOBO 1 OenkoB. buonornmueckue QyHKIUM KHUPOB. Poib OpraHMYEcKo XUMUHM B PEIICHUH

TIPOUSBOACTBCH | npo6aem muieBoit 6e30macHoCTH

HOH Ponp opranmueckoii XMMUU B pEHICHHH MPOOJIEM DHEPreTHYeCKO 0e30macHOCTH, B

ACATCIBHOCTH | paspuTHM MEAUIMHBI, CO3JAHUM HOBBIX MATEPHAJIOB, HOBBIX HCTOYHHUKOB DHEPTUH

ICI0BCKA (ampTepHATHBHBIE HCTOYHHMKH dHEPruK). OMacHOCTh BO3AEHCTBHUS HA KUBBIE OPraHU3MBI

OpraHUYeCKUX BEIIECTB OTIEIbHBIX KJIacCOB (YIJIEBOAOPObI, CIHUPTHI, (PEHOJIHI,
XJIOPOPTaHUYECKHE TPOU3BOJIHBIE, AJIBJCTUIBI U JIP.), CMBICI IOKa3aTels MpeaeabHO
JIOTTyCTUMOM KOHIICHTPAITUU

Kunernueckue u TEPMOINHAMMNICCKHUE 3AKOHOMEPHOCTH TIPOTEKAHUA XUMHYECCKHUX

Pa3znea S. . 4
peakumi
CkopocTb OcHOBHOE coJiep:KaHue OK 01
XUMHUYECKUX OK 02
TeopeTnueckoe o0yuenune 2
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peaKuui. CKOpOCTh peakIiuy, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (DaKTOPOB: MPUPOIBI pearupyroumx IIK3.2
XHUMUYECKOE BEILIECTB, KOHLEHTPALlMM pPEArupyroolnX BEMIECTB, TEMIIEPATypbl M  IUIOLIAIU
paBHOBECHUE PEaKIIMOHHON TMOBEPXHOCTU. TermmoBbie 3PHEKTh XUMHUYECKHUX pEaKIui. JK30- U
SHAOTEPMUYECKUE, PEAKLIUU.
OG6paTuMOCTh peakluii. XHMHUYSCKOEC PABHOBECHE W €TI0 CMENIEHHE II0J JSHCTBHEM
pa3nuuHbIX (HaKTOpPOB (KOHIEHTpAIMSI PEareHTOB WM MPOAYKTOB PEAKIMH, JaBJICHHE,
TeMIlepaTypa) Uil CO3/JaHHMsS ONTHMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX
npoueccos. IIpunmun Jle llarense
IIpakTHyeckue 3aHATHSI OK 01
OK 02
[Ipaktruueckas pabota Ne9 3aBUCMMOCTh CKOPOCTH XUMHUYECKUX PEAKIIMMA OT YCIOBUN TIK3.2
IPOTEKAaHUS PEAKLINM (C MPAKTUKO-OPUEHTUPOBAHHBIMU BOIPOCAMM ).
Pa3zpnea 6. PacTBoOpHbI
Tema 6.1. OcHoOBHOe coaepxaHue OK 01
[lonsTHe o OK 02
PacTBOPax TeopeTnueckoe 00yuenune OK 07
PactBopenne kak ¢u3uko-xumuueckuii mpouecc. PactBopsl. CocoObl NPUrOTOBIEHUS K11
pactBopoB. PactBopuMocTh. MaccoBass 70y pacTBOpEeHHOro BemiecTBa. CMBICT
IIOKa3aTessl MPEIeIbHO JOIMYCTUMOM KOHIIEHTPAILMM W €r0 MCIIOJIb30BaHUE B OLICHKE
HKOJIOTMYECKOI 0€30MMacCHOCTH.
[IpaBuia 7KONOTMYECKHU LIENECO00Pa3HOTO MOBEICHUS B OBITY U TPYAOBOM JI€ATEIbHOCTH
B LIEJSIX COXPAHEHMS CBOETO 3J0POBbS U OKPYXKAOIIEH MPUPOLHOM CpEnbl; ONACHOCTH
BO3JICVICTBUA HA KMBBIE OPraHU3MbI ONPEICTICHHBIX BEIIECTB.
Pemienne  NpakTUKO-OPUEHTHUPOBAHHBIX  PAcCUYETHBIX  3aJaHUM  HA  PacTBOPBI,
UCIIOJIb3yeMbIe B OBITOBOM U MPOU3BOJICTBEHHON JIEATEIHLHOCTH YEIOBEKA
Tema 6.2. OcHOBHOE coiep:KaHue OK 01
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Hccnenosanue |IlpakTHveckue 3aHATHSA 2 OK 02
CBOMCTB _ - o OK 04
PACTBOPOB [Ipaktuueckas pabora Nel0 «IIpurorosienue pacTBOpoB 3aaHHOM (MaccoBoH, %) IIK1.1
KOHLICHTPALIUN.
(C IpaKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMM )
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IePKaAHUe (ColepKaAHue MPUKJIATHOT0 MOIYJIS)
Paznen 7. XuMus B ObITY ¥ IPOU3BOJICTBEHHOM AeSITEJIbHOCTH YeJI0BeKa 2 OK 01
OK 02
Xumus B OBITY  |OCHOBHOE COIEP/KAHUE - OK 04
1 T 5 ] OK 07
POM3BOACTBeH | 1 €OpeTHYecKoe 00yyenue K11
HOU
0 IIpakTyeckue 3aHATHS IIK 3.2
JeSATeIbHOCTU
YeJI0BEKa [Ipaktuyeckass pabotaNell. Ilomck u aHamM3 KEWCOB O MPUMEHEHHH XUMHYECKUX
BELIECTB U TEXHOJIOTHH C ydeToM Oyaymieil nmpodeccHoHambHON AEsTeNbHOCTH 10
TEMaM: BAKHENIINE CTPOMTEIIbHBIC MaTepualbl, KOHCTPYKIIMOHHBIE
MaTrepualbl,MaTepuanbl s SJEKTPOHUKH, HAHOMATEpUAJIbl, TEKCTHJIbHBIE BOJIOKHA, 2
UCTOYHUKH DHEPTUU, OBITOBAS XUMHUSI.
3amura: [IpencraBieHue pe3yNbTaTOB pEIICHHs KEWCOB B (opMe MUHH-TOKIAAa C
MpEe3CHTALUEN
IIpome:xyTounas arrecranus no gAucuuivinde (AuddepenunpoBanubii 3a4€T) 2
Bcero 54
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3. YCJIOBHUS PEAJIN3ALIM ITPOTPAMMBI OBIIEOBPA3OBATEJIBHOI
JUCLMITJIMHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTEPHATBLHO-TEXHUYECKOMY
ol0ecrneyeHn 1o

Jnst peanuzanMyd MpOrpamMMbl  TUCHUILIUHBL JTOJDKHBI OBITh MPETyCMOTPEHBI
CIICAYIOIIUE CICIMAIbHBIC TMOMEIICHUS: YYeOHBbIM KaOWHET XUMHUHU W/UIW y4eOHOM
XUMHUYECKOM J1abopaTOpHH.

OGopyaoBanne y4eOHOro KaOumHeTa (HAIJISIIHbIe MOCOOMs): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJEIEH  MOJIEKYJ, MOJEIN KPUCTAUIMYECKHX  PEMIETOK,
KOJUICKITUU TIPOCTHIX U CJIOKHBIX BEIIECTB /WA KOJUICKITUU TOJIMMEPOB; KOJUICKITUS
TOPHBIX MOPOJ] U MUHEpaJIOB, Tabnuiia MeHnaeneeBa, yueOHble (UIbMBI, ITU(GPOBBIC
oOpa3oBaTebHbIE PECYpCHI.

Texnuvyeckne cpeacTtBa  00y4eHHMsI: KOMIBIOTED C  YCTpPOMCTBaMH
BOCIIPOM3BEACHUA  3ByKa, [MPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  3KPaHOM,
MYJbTUMEIUNHASA T0CKA, YKa3Ka-IIPE3EHTEP JI1 NPE3CHTALHM.

O6GopynoBanmne jgaGoparopum U pado4YuX MecT J1aOOPATOPMU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYIbl, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, TUTAHIIETHI JJIsl KaleJIbHBIX peakuuil, GuiibTpoBalibHasi Oymara, TpOMbBIBAJIKH,
CTEKJITHHbIE TMPOOUPKH, PE3UHOBBIE MPOOKH, (HOHAPUKK, HAOOP PEAKTUBOB,
CTEKJITHHBIC TMAaJOYKH, INTAaTUBBI I MPOOMPOK; MEpHBIC ITWIMHAPHI, BOPOHKHU
CTEKJISTHHBbIC, BOPOHKM JCIUTEIbHbIC HuiauHapuueckue (50-100 mi), cTymku ¢
nectukoM, (apdopoBeie dalIKK, TUHIETH, GUIBTPHl OyMakKHbIC, BaTa, Mapii,
YaCOBBIE CTEKJIAa, JJIEKTPOILUIMTKH, JTA0OpATOPHBIE IITAaTUBBI, CIHUPTOBBIC TOPEJIKH,
CIIUYKH, TPUOOp MJIA MOJIyYeHHUs Tra3oB (WM MpoOHpKa C Ta300TBOAHON TpyOKoii),
JepKaTenu NIl IpOOUPOK, CKIISIHKU IS XpaHEHUs PEaKTUBOB, pa3AaTOUYHbIC JIOTKHU;
xumuyeckue crakanbpl (50, 100 u 200 mi); mmaTenu; MUHIETHI; TUTSIbHbBIC IIUIIIGI;
CEKyHIOMEpHI (TaiiMephl), MepHbIe pooupku (Ha 10-20 mur) u MepHBIe KOJIOBI (25, 50,
100 u 200 ™), BoastHast OaHs (WJIM TEPMOCTAT), CTEKIJISTHHBIE MAJIOYKH; KOHUYECKUE
K0J1061 1151 TUTpoBanus (50 u 100 mur); MHAUKATOPHBIE TTOJIOCKH JJIs onpenenenus pH
Y CTaHJAPTHASI MHIWKATOPHAs IIKAJIA; YHUBEPCAIBHBIA MHAMKATOP; NUNEeTKu Ha 1, 10,
50 ma (unm posatopel Ha 1, 5 u 10 M), OropeTkHu sl TUTPOBAHMS, MEIULIMHCKUE
mmpunbl Ha 100-150 M, mabopaTopHble W/WiM aHamuTU4yeckue Bechl, pH-meTpsl,
CYIIMJIBHBIN 1IKad), U Ap. JabopatopHOoe 000pyI0BaHUE.

3.2. UudopmannoHHoe odecnevyeHne peajsn3auu NporpaMmmbl

3.2.1. OcHoBHbIE eYATHbIE H3aAHUA.
1.M0eromuxuna, H. A. O6mas xumust: yueonuk mis CI1O / H. A. [lleronmuxuna, JI. B.

Mumnaesckasi. — Cankrt-IletepOypr: Jlans, 2021. — 164 c.
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2.Hukonwsckuii, A. b. Xumusi: yaeOHUK U MPAKTUKYM JIJISI CPETHETO
npodeccuonansuoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u mon. — Mocksa: M3narensctBo FOpaiit, 2022. — 507

3.2.2. lonoJIHUTEIbHbI€ HCTOYHUKH.

1.T'a6puensa O.C. Xumus: yue6. s ctya. npod. yue6. 3asenenuii / O.C. ['abpuens,
N.T". OctpoymoB. — M., 2016.- 256 c.

2.l'abpuensu O.C. Xumust s npodeccwii U CHeNMATbHOCTEH TEXHUYECKOTO
npoduiis: ydeOHWUK I CTyH. yupexiaeHuil cpea. mnpod. obpazoanus / O.C.

INa6puensa, U.I'. OctpoymoB. — 4-¢ m3a., crep. — M. : H3naTenbCkuil 1EHTP
«Axagemus», 2017. — 272 c.
3.Xumusa. 10 xmacc. VYraoyonéHuuelii  ypoBeHb : yueOHuk/ B.B. Epemun,

H.E. Ky3smenko, B.1. Tepenun, A.A. dpo3nos, B.B. JIynun; nox pen. B.B. JIynuna.
— M.: [IpocBemienne, 2022. — 446, [2] c.: un.

4. Xumus. 11 xmacc.  VYroyOnéHHelii  ypoBeHb : yueOnuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. lpo3noB, B.B.Jlynun; nox pen. B.B.Jlynuna. — M.:
[IpocBemenne, 2022. — 478, [2] c.: un.

3.2.3. [lepeyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CETH
«HTEepHET», HEOOXOTUMBIX /1JI51 OCBOEHUS MpeaMeTa.

1.hvsh.ru — Xypnan «Xumust B IIIKOJIEH.

2.https://postnauka.ru/themes/chemistry — nexnum no xwmmum Ha caite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-monynsipHbIii  TIPOEKT «DJIEMEHTHI OONbINON Hayku» ((PU3nKa, XUMU,
MaTeMaTuKa, aCTPOHOMHUS, HAYKH O >KU3HU, HayKu o 3emie). HoBOCTH HayKkH, KHUTH,
HAYYHO-TIOMYJISIPHBIC CTAThH, JICKIIUU, YHIIUKJIOTIC/THH.

3.http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit Hay4HO-TIONyJIsipHOTO KypHana «llorenumam». Xypnan n3paérca ¢ 2005 r., ¢
2011 r. — pazaen « Xumus».

4.http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4YHO-TIOMYJISIPHOTO KypHasia « XuMus U xKu3Hby». XKypHan uznaércs ¢ 1965 r.

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

OTkpbITast 2JEeKTpoHHast OuOIMOoTEeKka XuMudeckoro nopraina «Chemnet», conepkut
ydeOHble W HH(POPMAIIMOHHBIE MaTepUalbl Ui IIKOJIHHUKOB W yuuTene. B Hel
MO>XHO HAUTH Y4€OHUKH MO OOIIEH 1 HEOPraHUYECKOW XUMUH, OPTaHUYECKOW XUMHUH,
MyJIbTUMEINAMATEpUalbl, a TAKXKE 3aJa4yd XMMHUYECKUX OJIMMIIMAL C PELICHUSMH,
3aJ1a4i BCTYIUTEIbHBIX 3K3aMEHOB JIJIs1 aOUTYPUEHTOB.

6.http://qotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
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Nudopmarmonneie  Marepuasibl 00  oauMnuagax: MOCKOBCKOW  TOPOJCKOM,
Bceepoccniickori,  MenneneeBckorr, MexnayHapogHou.  IlpuBenensl  3amaum
TEOPETUYECKUX U OSKCIECPUMEHTAIBHBIX TYPOB, MOJPOOHBIE PEIICHMS, CIUCKU U
dboTtorpaduu nmodeauTenei.

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

Cucrema JAMCTAaHIMOHHOTO OOy4Y€HHUs, HamNpaBleHHas B IMEPBYIO OdYepelb Ha
MOATOTOBKY K OJIMMIIMAJaM BCEX YPOBHEHM — OT IIKOJBHBIX 0 MeXayHapOoaHOM.
CaiiT conepUT OTPOMHOE KOJIMYECTBO 33/a4, CrPYIIIUPOBAHHBIX KaK I10 TEMaM, TaK U
o oauMnuazaMm. 11o BceM OCHOBHBIM pasjeilaM XHMHUHU IPUBEAEH TEOPETUUYECKUU
MaTepHuall U pa300paHbl pelIeHUs] TUIIOBBIX 3a/1a4.

8.http://gotourl.ru/4789 (http://www.nanometer.ru/)
HOpTaJI I1I0 HAHOTCXHOJIOT'UAM. OCHOBHaH ocjib — paBBI/ITI/Ie o6pa303aH1/151 B

oOyacTH HAHOTEXHOJIOTUM 141 IIOAT0OTOBKA K HHTCPHCT-OJIMMITNAAC I10
HAaHOTCXHOJIOTHUAM
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCIUILJIAHBI

KoHTponb 1 oneHka pe3yibTaToB 00yUeHUs! OCYIIECTBISAETCS MpEnoaaBaTeieM
B IIpollecC€ TMPOBEACHMS MPAKTUYECKUX 3aHATUH M JIabOpaTOpHBIX padoT,
TECTUPOBAHMS, A TAK)XE BBINOJHEHUA OOYYAIOMIMMUCS WHIWBUIYAIbHBIX 3aJaHHM,
MPOEKTOB, HcclieqoBaHUM. Pe3ynpraThl 0OydeHHsI ONpEAeNsioT, 4TO OOywaroluecs
JOJDKHBI  3HATh, TIOHMMAaThb W JIEMOHCTPUPOBAThH MO 3aBEPUICHUU HU3YUYEHUS
JVCLUIUINHBI.

Hns ¢opMupoBaHMs, KOHTPOJISI U OLIEHKH pEe3yJbTaTOB OCBOEHUS Y4YeOHOMH
JUCUUIUIMHBI MCIOJIB3YETCS CUCTEMA OLEHOYHBIX MEPONPUATHNA, MPEACTaBIAIOMIAs
co00l KOMIUIEKC y4eOHBIX MEPONPHUATHIA, COTJTACOBAHHBIX C PE3yJIbTaTaMH 00y4YeHUs
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHbIE pPe3yiabTaThl IO
mucuuruinie) u GIr'oC CII0.

OK/IT | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pe3yabrart 00yueHust .
K Ma MeEpONPUATHH
| | OcHOBHOE coep:kaHue
1 DopMyJIHPOBATH
Pa3znes 1. OcHOBBI
0a3oBble NOHATHUS U
CTPOEHUsI BelecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Crpoenue atomoB  |COCTaBIATH 1. Tect «CTpoeHue aToMOB
XUMHUYECKUX XUMUYECKHE (DOPMYJTbI | XUMHUECKUX JIEMEHTOB H
JJIEMEHTOB U COCAMHEHNH B IPUPOJIa XUMHUECKON
npupozaa COOTBETCTBHUH CO CBSA3U.
XUMUYECKOU CBS3U  |CTENEHBIO OKUCIEHHS |2. 3a/lauyu HAa COCTABIICHHE
XUMHUYECKUX XUMUYECKUX (POpMYIT
AJIEMEHTOB, UCXO/S U3 |IBYXaTOMHBIX CO€IMHEHUIN
BaJICHTHOCTHU U (oxcua0B, CyIb(PHUIOB,
AJIEKTPOOTPUIIATENBHO [TUIPUIOB U T.I1.).
CTH 3. 3aganudg Ha

CHMBOJIMKHM M Ha3BaHUU
COCJIMHECHUH 110
HOMEHKJIAType
MEXKIYHAPOIHOTO COKO3a
TEOPETUYECKOU U

UCIOJIb30BAHNE XUMHUUYECKOU
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OK/I

Monyas/Paznen/Te
Ma

PesyabrTar 00yuyeHust

Tunsl olIeHOYHBIX
MepONpUSATHH

MIPUKJIAJTHON XUMUH U
TPUBHAIBHBIX Ha3BAHUM 1JIs
COCTaBJICHUS] XUMUYECKHUX
(dbopMyI1 IByXaTOMHBIX
COeANHEHU (OKCUIOB,
CyJb(pUI0B, TUAPUIOB U T.II.)
U JPYTUX HEOPTraHUYECKUX
COEJIMHEHUN OTIIEIIbHBIX
KJIACCOB

. [Ipaktrueckas padora Ne 1:
CocraBnenue Ghopmyn
CJI0’KHBIX HEOPTaHHUYECKUX
BELIECTB, PACUET UX
OTHOCHUTEIIbHON
MOJIEKYJISIPHOM MacChl U
MAacCCOBOH JOJIH DJIEMEHTOB

1.2

OK 01
OK 02

ITepuognueckui
3aKO0H U TabiuIa
.. Mennaeneena

XapaktepuszoBaTh
XUMHUUYECKHUE
AJIEMEHTHI B
COOTBETCTBHH C UX
MOJI0)KEHHUEM B
MEPUOIUYECKON
CHUCTEME XUMHUYECKUX
anemeHnToB JI.1.
Menpgeneena

1. Tect «MeTtannnueckue /
HEMETaIJINYeCKHUe CBOMCTBA,
3JIEKTPOOTPUIIATEIBHOCTD U
CPOJICTBO K JJIEKTPOHY
XAMHYECKHX DJICMECHTOB B
COOTBETCTBHE C X
AJIEKTPOHHBIM CTPOCHUEM U
II0JIOKEHUEM B
MEPUOINUECKON CUCTEME
XUMHUYECKHUX 3aemeHToB 1. 1.
MenaeneeBay.

2. Ilpaktuyeckas pabora Ne
2: CocraBieHue
XapaKTePUCTUKHU
XUMHYECKOT0 3JIeMEHTa 110
nonoxkenuto B [ICXD.
3.Ilpaktuueckas padota Ne 3:
Penienue 3agad 1o
XUMUYECKUM (popmyiam ¢
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OK/I1 | Moayas/Pa3nen/Te THIIbI OLIEHOYHBIX
Ne PesyabrTar 00yuyeHust .
K Ma MEpONPUATHH
HCIIOJIb30BAHUEM BEIIMYNUH
Macca, 00bEM M KOJTMYECTBO
BEIICCTBA.
2 Paspean 2. XapakTepu3oBaTh
XuMuueckune TUnbl XumMuideckux (IIpoBepounsiii TecTtn3
peakuumn peakuui
2.1 |OK 01 |Tumns xumuueckux |CocTaBisTh peakuuu |1. 3amaun Ha COCTaBIICHHE
OK 04 |peakuuii COCJIMHEHUS, YpPaBHEHUM peaKIIuii:
pasyioxeHus, OOMEHa, |— COeMHEHHUs, 3aMEIIICHMS,
3aMeIICHMS, pasioxeHus, 0OOMeHa,
OKHUCJIUTCIBHO- — OKHCJIATEIIBHO-
BOCCTAHOBHUTEJIbHBIE |BOCCTAHOBHUTEIHHBIX
peakiuu peaKkIuii ¢ UCIOIb30BaHUEM
METO/Ia JIIEKTPOHHOTO
OaaHca.
2. 3ajayu HA pacyeT MaccChl
BEIECCTBA I 00BEMA
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
i 00bEMY OJTHOTO U3
YY4aCTBYIOIIMX B PEaKIUn
BEIECTB; paCYEThI
Macchl (00béMa, KoTMIecTBa
BEILIECTBA) MPOTYKTOB
pPEeaKIMH, €CIIU OJHO U3
BEILIECTB UMEET NMPUMECH
2.2 Onektponutuueckas |COCTaBIATh 1. 3amanust Ha COCTaBJIEHUE
JIUCCOIAIIHS U ypaBHEHHUS MOJIEKYJISIPHBIX U HOHHBIX

WOHHBII 00OMEH

XUMUYCCKUX PEaKIuu
MOHHOro oOMeEHa ¢
y4acTUeM
HEOPTaHUYCCKUX
BEIIIECTB

pEaKLUMM C y4aCTUEM KUCIIOT,
OCHOBAHUM U COJICH,
YCTAHOBJICHUE U3MEHEHUS
KHCIIOTHOCTH CPEAbI
Jlaboparopnas padota.Nel
«CocraBiieHHE YpaBHEHUN
JUCCOLIMALINY BEIIECTB U
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OK/I1 | Moayas/Pa3nen/Te THIIbI OLIEHOYHBIX
Ne PesyabrTar 00yuyeHust .

K Ma MEpONPUATHH
YPAaBHEHUN peaKIMi MOHHOTO
oOMeHa

3 Paznen 3. Ctpoenue |UcciaenoBarh IIpoBepouyHbIi TECT
U CBOMCTBA CTPOCHUE U CBOCTBA
HEOPraHMYEeCKHX |HeOPraHUu4ecKux
BelleCTB BellleCTB
3.1 | OKO01 |Knaccuduxarnus, Knaccupumuposats  |1. Tect «Homenknarypa u
OK 02 |gomenknarypa u HEOPraHU4ECKue Ha3BaHHUE HEOPTraHUYECKUX
1IK1.1 CTPOCHHUE BEILIECTBA B BEILIECTB UCXOJIA U3 UX
IK3.2 HEOPTraHUYECKUX COOTBETCTBHHU C UX XUMHUYECKON (HOpMYIIbI UITH
BEILECTB CTPOCHUEM COCTaBJIEHUE XUMHUUECKOMN

(bopMyJIbl KCX04 U3
Ha3BaHUsI BEIIECTBA 110
MEXIYHApOIHON UIIH
TPUBHUAJIBHOU
HOMEHKJIaType».

2. 3ajauu Ha pacyeT
MacCOBOM J10J11 (Macchl)
XUMHUYECKOTO AJIEMEHTa
(coenuHEeHUs) B MOJIEKYJIe
(cmecn).

3. [Ipaktuueckas paboTa.
Ne4 Homenkiarypa
HEOPTraHUYECKUX BEIIECTB:
HAa3BaHUE BEIIECTBA UCXOs
U3 UX XUMHUYECKOU PopMyIIbl
WIH COCTaBJICHUE
XUMUYECKON (HOPMYIIBI
UCXO/ISl U3 Ha3BaHUS
BEILIECTBA 11O
mexxayHapoanoit (MIOITAK)
WJIU TPUBUAJIBHOU
HOMEHKJIaType.

4. IlpakTrueckue 3aJaHus Ha
OIPEICIICHUE XUMUYECKOU
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OK/I1 | Moayas/Pa3nen/Te THIIbI OLIEHOYHBIX
Ne PesyabrTar 00yuyeHust .

K Ma MEpONPUATHH
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BHUa
XUMHUYECKOUN CBSI3U U TUIIA
KPUCTAUUIMYECKON PEIIETKU

3.2 | OK 01 |®usuko-xumuueckue|Y cTaHaBINBaTh 1. Tect «OcobennocTr
OK 02 |cBoiictBa 3aBUCUMOCTh (DU3UKO- |XUMHUYECKUX CBOMCTB
1IK1.1 HEOPraHUYECKHUX XHMHUYECKUX CBOMCTB |OKCHOB, KUCIIOT,

IIK3.2 BEIIECTB HEOPraHUYECKUX OCHOBaHUM, aM(OTEPHBIX

BEILIECTB OT CTPOECHUS
aTOMOB U MOJIEKYJL, a
TaKXKe TUIA
KPUCTaJUINYECKON
peLeTKn

TUAPOKCUIOB U COJIEW».

2. 3ajaHus HA COCTABIICHUE
YpPaBHEHUN XUMUYECKUX
peaKLMi C yyacTueM
MPOCTHIX U CIIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHIOB METAJLJIOB,
HEMETAJJIOB U aM()OTEPHBIX
3JIEMEHTOB; HEOPTaHUUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEepHBIX TUAPOKCHUJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIINUX UX
CBOMCTBA M CITIOCOOBI
MOJTYyYEHUS.
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OK/I1 | Moayas/Pa3nen/Te THIIbI OLIEHOYHBIX
Ne PesyabrTar 00yuyeHust .
K Ma MEpONPUATHH
3. [IpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHUs HA
CBOWCTBA U NOJIyYCHUE
HEOPraHMYECKUX BEILIECTB
3.3 | OK 01 |Unentudukamus HUccnenoBats 1. [IpakTuko-
OK 02 |HeopraHuyecKux Ka4eCTBEHHBIE OPUEHTHPOBAHHBIC 33ITaHUS
OK 04 (BemiecTB peakuu 10 COCTABJICHUIO
HEOPTraHUYECKUX XUMUYECKUX PEAKIIUN C
BEILIECTB y4acCTHEM HEOPTaHUYECKUX
BEILIECTB, UCIIOJIH3YEMBIX JJISI
UX UACHTU(DUKALIUH.
2. [Ipaktuueckas pabora Ne 5
«I'eneTnueckas CBSI3b
HEOPTraHUYECKUX BEILIECTBY
4 Paznen 4. Crpoenue |UccaenoBarb KonTtpoJsbnas padora
U CBOWCTBA cTpoeHue U cBoiicTBa |«CTpoeHue U CBOiCTBA
OpPraHM4ecKuX OPraHu4ecKnx OPraHN4YecKNX BeleCcTB)
BelIeCTB BellleCTB
4.1 | OKOl [Knaccuduxkamms, Knaccudunuuposars  |1. 3amanust Ha COCTaBIICHHE
IIK1.1 |crpoenue u OpraHUYecKue Ha3BaHUM OPraHUYECKUX
1IK3.2 HOMEHKJIaTypa BEILECTBA B COCJIMHEHUH 110 TPUBUAJIBHON
OpraHUYECKUX COOTBETCTBHHU C UX WJIU MEXyHapOIHOM
BEIIECTB CTPOCHUEM CUCTEMAaTUYECKOU
HOMEHKJIAType.

2. 3aaHus HA COCTABJICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYECKUX BEIIECTB
OTJIEJBHBIX KJIACCOB.

3. 3agauu Ha onpeieNieHne
npocTeimiei GopMyIibl
OpPTraHUYECKON MOJIEKYJIBI,
UCXOJIS U3 BJIEMEHTHOTO
coctaBa (B %)
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OK/I1 | Moayas/Pa3nen/Te THIIbI OLIEHOYHBIX
Ne PesyabrTar 00yuyeHust .
K Ma MEpONPUATHH
[Tpaktruueckast pabora Ne 6:
«MopaenrpoBaHue MOJIEKYJI
OpPraHUYECKUX BELIECTBY.
4.2 |OK 01 |[CgoiicTBa YcranaBauBaTh 1. 3amanus Ha COCTABJICHHUE
OK 02 |oprannueckux 3aBUCUMOCTb (PU3UKO- |YPaBHEHUN XUMUYECKUX
OK 04 |coenunenuii XUMHUYECKUX CBOMCTB |pEaKIHM C y4acTUEM
ITK1.1 OPTraHUYECKUX OPraHUYECKUX BEIIECTB Ha

BEILIECTB OT CTPOCHUS
MOJIEKYJI

OCHOBAHUH HX COCTaBa U
CTPOCHHUS.

2. 3ajaHus Ha COCTaBJIEHUE
YpPaBHEHUN XUMUYECKUX
peaKuui, WUTFOCTPUPYOLIUX
XUMHUYECKUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAaHUS JaHHBIX
peakIyii ¥ TEHETUYECKOMN
CBSI3U OPTaHUYECKUX
BEILIECTB PA3HbIX KJIACCOB.

3. PacuerHble 3a1a4u 10
YPaBHEHHMSM PEAKLIMM C
y4acCTUEM OPraHUYECKUX
BEILIECTB.

4. ITpaktuueckas padota Ne 7
«Cocrasnenne Gopmy
TOMOJIOTOB ¥ ©30MEPOB
OpraHUYECKUX BEIIESCTBY.

[IpakTnyeckass pabora Ne8
«I'enernueckas CBSA3b
OpPTraHUYECKUX BEIICCTBY.
Pemenue mpakTuko-
OPUEHTHUPOBAHHBIX

TEOPETUYECKHX 3aJJaHUI Ha
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OK/I1 | Moayas/Pa3nen/Te THIIbI OLIEHOYHBIX
Ne PesyabrTar 00yuyeHust .
K Ma MEpONPUATHH
CBOWCTBA OPraHUYECKHUX
COEJIMHEHUN OTICIIbHBIX
KJIaCCOB
4.3 |OK 01 |Upentuduxanus HcciaenoBaTth 1.ITpakTuko-
OK 02 |oprannueckux Ka4ECTBCHHBIC OPUEHTHUPOBAHHBIE 3aJaHUS
OK 04 |[BemiecTB, ux peakuuu 10 COCTaBJIEHUIO
[IK1.1 |3HaueHue n OPraHUYeCKUX XUMHUYECKUX PEAKLINN C
MIPUMEHEHUE B COEAMHEHU y4acCTHEM OPTraHUYECKUX
OBITOBOM U OT/ICJIbHBIX KJIACCOB  |BEIIECTB, B T.4.
MIPOU3BOJICTBEHHOMN UCIIOIb3YEMBIX TSI UX
JEeATEIIbHOCTH UACHTU(PUKALIMYI B OBITY U
YeJioBeKa IIPOMBIILJIEHHOCTH.
2. Jlabopatopnas padota Ne 3
«ITomyuenune stniena u
V3YYEHUE €T0 CBOMCTBY.
5 Pa3znen S. XapakTepu3oBaTh
Kunernueckue u  |BJMSIHHE PAa3JIMYHBIX
TEPMOJAMHAMHUYECK |(PAKTOPOB HA
He 3aKOHOMEPHOCTH [PABHOBECHE H
NMPOTEeKAHUS CKOpPOCThH
XUMHYECKHX XUMHYECKHX
peakuum peakuum
5 |OKO01 |Cxkopoctb XapakTepu3oBaThb [IpakTHKO-OpUEHTHUPOBAHHBIE
OK 02 |xuMudeckux BIIUSTHUE TEOPETUUYECKHE 3aJJaHusI Ha
[IK 3.2 |peaknnii. KOHLIEHTpALUU aHanu3 (paKTopoB,
XUMUYECKOE pearupyromnmx BIIUSAIONIUX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTHU XUMHUYECKOU

TeMIlepaTypbl Ha
CKOPOCTbh XUMUYECKUX
peaKkIui
XapaxkTepu3oBaTh
BIIUSIHUE U3MEHEHUS
KOHLIEHTpaluu
BELIECTB, PEAKIIUU

peakuuu. IIpakTuko-
OPUEHTUPOBAHHBIE 3aTaHUS
Ha [IPUMEHEHHUE ITPUHLINATIA
JIe-IllaTenbe nus
HAaXO0XXJCHHS HAIIPABJICHUS
CMEILICHUS PABHOBECHS
XUMHUYECKOU peakiuu 1
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OK/I1 | Moayas/Pa3nen/Te THIIbI OLIEHOYHBIX
Ne PesyabrTar 00yuyeHust .
K Ma MEpONPUATHH
Cpenbl M TeMIEePaTyphl |aHAIN3 PaKTOPOB,
Ha CMEIIICHHE BIIUSAIONIUX HA CMEIIECHUE
XUMUYECKOTO XUMHYECKOTO PAaBHOBECHS
paBHOBeCUSA [TpakTuueckas padota Ne9
3aBUCUMOCTh CKOPOCTH
XUMHUYECKUX PEAKIUN OT
YCIIOBHM IPOTEKAHUS
peakumii (¢ mpaKTUKO-
OPUEHTUPOBAHHBIMU
BOIIPOCAMH).
6 HccaenoBatb
Pa3zpnea 6. HCTHHHbIE PACTBOPbI
PacTBOpHBI C 32/IaHHBIMH
XapaKTepUuCTUKAMM
6.1 | OK 01 |[lonsitue o Paznuyate uctunnsie |1. 3agaun Ha NPUTOTOBJIEHUE

OK 02 |pactBOpax pacTBOPHI pacTBOPOB.

IIK1.1 2. IlpakTuko-
OPUEHTUPOBAHHBIE
pacyeTHBIE 3a/1aHUs Ha
JVCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJACTBEHHOM
NEeATEeNIbHOCTH YEJI0OBEKa

6.2 | OK 01 |UccnenoBanue Hccnenosars pusuko- (IIpaktuueckas padorta Nel(

OK 04 |cBOICTB pacTBOpPOB |XxuMHYeckue cBoiictpa |«IIpurorosienue pacrBopos

IIK 1.1 HCTHHHBIX pacTBopop |33/1@HHOH (MaccoBot, %)
KOHIICHTPAIUW.

(c mpakTHKoO-
OPUEHTUPOBAHHBIMU
BOITPOCaMU)

Il | IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/IEPKAHNE (COMePKAHUE TPUKIATHOTO

MO/1YJIS)

7 Pa3znen 7. OnenuBarThb 3ammuTa Keiica (¢ yueromM
Xumusi B ObITY H MOCJIEACTBUSA Oynyuei
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OK/I1 | Moayas/Pa3nen/Te THIIbI OLIEHOYHBIX
Ne PesyabrTar 00yuyeHust .

K Ma MEpONPUATHH
NMPOU3BOJACTBEHHOH (OBITOBOM U npogeccuoHAIbHOM
NAesATeJTbHOCTH NPOM3BOACTBEHHOH |AeSTeIbHOCTH)
YyeJIOBEeKa AeSTeIbHOCTH

YyeJI0BeKa ¢ MO3UIMI
IKOJIOTrMYeCKOM
0e30macHOCTH
OK 01 [Xumus B ObITY U OueHuBathb Keiic (¢ yaerom Oymymieit
OK 02 |npou3BOACTBEHHOW |MOCIEACTBUS OBITOBOM [IPOPECCHOHAIBHON
OK 04 |mesarenbHOCTH Y TIPOU3BOJICTBEHHOW |/1€ATEIbHOCTH)
OK 07 |uenoBeka JEATETbHOCTH TeMbl KEHUCOB:
IIK3.2 yenoBeka ¢ no3unuii | 1. Bnusinue BBIOpOCOB

JKOJIOTHUYECKON
0€30MacHOCTH

IIPOM3BOJICTBA HA
OKPY>KaloILyIo Cpesy.

2. Ucnonp3oBanue
MHHOBALMOHHBIX TEXHOJIIOTHI
B >xunmumiHO- KOMMYHAITEHOM
XO3SHCTBE.
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