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1. MACHOPT PABOYEM ITPOT'PAMMBI YYEFHOHM JTUCIIUITIMHBI
OV 12 «Xumus»

1.1. O6aacTh NnpuMeHeHUs1 padoveil MPporpaMmbl

PabGouas mporpamMmma y4ueOHON AMCITUIUIMHBI SIBJSETCS YacThiO MPOTrPaMMBbl
MOATOTOBKH  CIICIIMAJIMCTOB CpeAHero 3BeHa B coorBeTcTBUM ¢  DPI'OC
crienranbHOCTH CIIO 10.02.05 OOGecneuenue uHOOPMAIMOHHOW 0€30MACHOCTH
aBTOMATU3UPOBAHHBIX CUCTEM

1.2. Mecto y4yeOHoI nucuunannbl B cTtpykrype IIICC3:

JucrunmHa siBisieTcss 0a30BOM M BXOAUT B IUKJI 00IIe00pa3oBaTEIbLHOM
NOJATOTOBKH.

1.3. Henru wu 3agaum y4yeOHOH  JMCUMIUVIMHBI — TpeOoBaHUs K
pe3yJIbTaTaM OCBOCHMS Y4eOHOM IUCHUIIUHbI:
Heabio peanuzanuu padoyveil mporpaMMbl SIBJSIETC OCBOCHUE COJIEPKAHUS
y4eOHON JUCHUIUIMHBL XHUMHS U JOCTHXKEHHE OOYyYarolMMHUCS pe3yJbTaTOB
U3y4YEHUS B COOTBETCTBUU C TpeboBaHusMHu, yctaHoBieHHBIMU PI'OC COO c
ydyeTom npodeccruonanbHoi HanpasienHoctu GI'OC CIIO.

Hean u niiaHupyemMble pe3yJibTAThl OCBOCHUS TN CIUIJINHBI:
Hean: dbopMHpOBaHUE Yy CTYACHTOB TIPEACTABICHHUS O XHUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHbI MHUpPa KaK OCHOBBI TMPHHATHA
pelieHUid B KU3HEHHBIX M MPOU3BOJICTBEHHBIX CHUTYaIUsIX, OTBETCTBEHHOTO
MOBEJICHUS B IPUPOJHOU CpPEE.

3agaum:

1)chopmupoBaTh TNOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
IPOLIECCOB U SIBICHUM B OKPYXKAIOLIEW Cpese, LENOCTHOM HAy4YHOW KapTUHBI MHUPA,
B3aMMOCBSI3M ¥ B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2)pa3BUTh YYEHHUS COCTaBIATH (HOPMYJIbI HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB, YpPaBHEHHS  XHMHUYECKUX  pEAKIHH, OOBACHATH HX  CMBICI,
UHTEPIIPETUPOBATH PE3YJIBTAThl XUMUYECKUX 3KCIIEPUMEHTOB;

3)copmupoBarh HaBBIKU IIPOBEJACHUS MPOCTENIINX XUMUYECKUX
IKCIIEPUMEHTAJbHBIX HCCIENOBAaHUN C COOJIOJCHHEM TMpaBuil 0OE30MacHOTO
oOpalieHus ¢ BeueCTBaMu U JIa0OpaTOpPHBIM 000PY10BAHUEM

4)pa3BUTh yMEHUS HUCIOJIb30BaTh HH(OpPMAIMI0O XUMHUYECKOrO XapakTepa H3
Pa3JINYHBIX UCTOYHUKOB;

5) chopMupoBaTH YMEHHUS TPOTHO3UPOBATH MOCIEACTBUSL CBOCH JESITENBHOCTU U
XUMHUYECKUX MPUPOHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) copmMupoBaTh MOHUMAHUE 3HAUUMOCTH JOCTHKEHHM XUMHUYECKONW HAYKH U
TEXHOJIOTHH JIJIs1 pa3BUTHUS COIUATBHOM U TPOU3BOACTBEHHOM cdep.
Ilnanupyembie pe3yabTaTbl 0CBOCHHsI 00111€00pPa30BATEILHON AUCHUIIINHBI
B coorBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO:

- BJIaACTDb CUCTEMOM XUMHUYCCKHX 3HAHUM ) KOTOpas BKJIKOYACT:



OCHOBOTIOJIArAlOIINE MOHATUS (XUMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa
aroma, S-, p-, d-3JEKTpOHHBIE OpPOWTAIM aTOMOB, WOH, MOJIEKYyJa, BaJCHTHOCTH,
ANIEKTPOOTPUIIATENBHOCTh, CTENIEHb OKUCICHUS, XUMHUUYECKAs CBSI3b, MOJIb, MOJISpHAsI
Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKeNeT, (YHKIMOHANbHAS TPYIIa, pPajuKal,
U30MEpHsl, U30MEPHI, TOMOJOTHYECKUN PsiJl, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOI- U
a30TCO/ICpIKAIINE COCNUHEHUS, OWOJOTUYECKH aKTHBHBIE BEIIECTBA (YTJICBOJBI,
KUPBI, OCNKH), MOHOMEp, MOJHUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIC
COEIMHEHMs,  KpPHUCTAJIMUECKas  pelieTka, THUMbl  XUMHUYECKMX  pEaKIui
(OKUCIIUTENILHO- BOCCTAHOBUTEIBHBIC, 9K30- M SHIAOTEPMHUECKHE, PEAKIIUd HOHHOTO
00KMeHa), pacTBOP, AIEKTPOJUTHI, HEIICKTPOIUTHI, 3JIEKTPOJUTHUECKAS IUCCOIMAIINS,
OKHUCJIUTENIb, BOCCTAHOBUTENb, CKOPOCTh  XUMHYECKOW  PEaKIUH, XHUMHYECKOE
PaBHOBECHUE), TEOPUH U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOSHHUS OPTaHUUECKUX BEIECTB
A.M. BytiepoBa, Teopus 3JIEKTPOJUTHUUECKON JUCCOIUAIINHI, TIEPUOAUYCCKINA 3aKOH
JI.. MenpeneeBa, 3aKOH COXPaHEHHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUIA SI3BIK
XUMUH, (HaKTOJOTHIECKUAE CBEICHHUS O CBOMCTBAX, COCTAaBE, TMOJYYCHHH U OE30MacHOM
VICTIONb30BAHMN BAKHEHUIIMX HEOPTAaHUYECKUX W OPTaHUYECKHUX BEIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH YEJIOBEKA;

- YMETh BBIABIATh XApPAKTEPHbIE MPU3HAKM U B3aUMOCBS3b H3YUYEHHBIX TOHATHUIA,
NPUMEHATh COOTBETCTBYIOLIME TOHSATHA TMPU ONUCAHUE CTPOCHHS M CBOICTB
HEOPraHMYeCKMX UM OpPraHMYeCKMX BEUIECTB W WX MPEBpAIlCHU; BBISBIATH
B3aUMOCBSI3b XMMHMYECKMX 3HAHUU C TIOHATUSAMH M TPEACTaBICHUSAMH APYTHX
€CTEeCTBEHHOHAYYHBIX MPEIMETOB;

- yMETh HMCIO0JIb30BaTh HAMMEHOBAHHS XMMUYECKHX COEAUHEHHH MEXIyHapOIHOTO
COI03a TEOPETHYECKOW W TPHKIAJAHON XMMHU W TPUBHAIbHBIE HA3BAHMs BaKHEHIINX
BEIECTB (ITHJIEH, alleTHIIEH, TIIMIEpUH, (eHo, hopMalbAerul, YKCyCHas KHCIOTa,
TJIMIMH, YTapHbIM Ta3, YTIEKUCHbIM Ta3, aMMHUak, ramieHas W3BeCTb, HeralieHas
W3BECTh, NHTHEBAs COAA W JPYTUX), COCTABIATH (OPMYJTbI HEOPTAHWYECKUX H
OPTaHMYECKHUX BENIECTB, YPABHEHHS XUMHUYECKHX DEaKIMi, OOBACHATH WX CMBICT,
HOATBEPKIATh XAPAKTEPHbIE XUMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU
HKCIIEPUMEHTAMHU U 3aMUCSMH YPAaBHEHU XUMUYECKUX PEAKIIUA;

- YMEThb YCTAaHABIMBATh MNPUHAAJICIKHOCTh U3YUEHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB K ONpENeNeHHbIE KilaccaM M TpYyNNam COCAUHEHHUH,
XapaKTepU30BaTh UX COCTAB U BaXKHEUIIME CBOMCTBA; OMPEAEIITh BUbl XUMUYECKUX
CBs3el  (KOBaJieHTHas,  WOHHAs,  MeTayIMyeckas,  BOJOPOJHAsA),  THUIIbI
KPUCTAUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIIMPOBATH XUMHUECKUE PEaKIIUU;

- chopMHpOBaTH pPEICTaBICHUS: 0 XUMHYCSCKON COCTABJISAIOIICH
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MMO3HAHUS SBJICHUIN MPUPOJBI, B
GOpMUPOBAHUM MBIIUICHUST W KYJbTYPbl JIMYHOCTH, €€ (YHKIHOHAILHON
TPaMOTHOCTH, HEOOXOAWUMOW JUIS pelIeHHs TNPAKTHYECKUX 3a7ad W HKOJOTHYECKU
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 370POBBIO U TIPUPOTHON CPEJIE;

YMETh TPOBOJUTH PACUETHI IO XMMUYECKUM (OpMYyJiaM ¥ YPaBHEHHSIM XHMHUYECKHUX
peaKkiuii ¢ UCMOJIb30BaHUEM (DM3MYECKUX BEIIMYWH, XapaKTePHU3YIOMIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beM (HOPMaJbHBIC YCIOBHS) Ta30B, KOJMUECTBA
BEILIECTBA; MCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIl MPUHATUS PEUICHUN B
KOHKPETHBIX KHU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM



yMeTb IUIAHUPOBaTb U BBIMOJHATh XUMHUYECKUN HKCIEPUMEHT (IpeBpalleHHs
OpraHUWYECKUX BEIIECTB IPU HAarpeBaHUH, MOJYYEHUE STUJIEHA U H3YyUYEHHE €ro
CBOMCTB, KAYECTBEHHBIE PEAKLMU Ha aJIbJIETUIbl, KpaxMall, YKCYCHYIO KHCIIOTY
feHaTypanys OENKOB NMPU HArpeBaHWM, LBETHbIC PEAKIMU OENKOB; MPOBOAMTH PEAKIUH
MOHHOTO OOMEHa, OIpEAeNATh CPeAy BOJHBIX PAaCTBOPOB, KAUECTBEHHbIC PEaKIMH Ha
cynbdaT-, KapOOHAT- M XJOPUI-aHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh HKCIEPUUEHTATbHbIC
3agaun no temMam "Metamisl" u "Hemeramibl") B COOTBETCTBHM C MPABUIAMU TEXHUKU
Oe3omacHocTH Mpu  OOpalleHMd C  BellecTBaMUM M J1abopaTopHbie  000pYyHOBAHUEM;
TMPECTABNATh PE3YJIbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (OpME 3amuCH YpaBHEHHH
COOTBETCTBYIOIIMX PEAKIUI 1 (OPMYIUPOBATH BBIBOBI HA OCHOBE ATHX PE3YJIbTATOB;

- YMeTb aHAIM3UPOBATh XMMHYECKYI0 MH(OpMAINIO, MOJYYaEMYI0 M3 PasHbIX MCTOYHUKOB
(cpenctB MaccoBoi MH(poOpMaIuy, ceth MHTepHET U ApyTHE);

- BJAAETh OCHOBHBIMU METOJaMH HAy4YHOTO MO3HAHMS BELIECTB M XUMHUYECKUX SIBJICHUM
(HaOunrozieHNEe, U3MEPEHHE, FKCTIEPUMEHT, MO/ICTIUPOBAHHE);

- yMeThb MPOBOJAMUTH PacyeThl MO0 XUMUYECKUM (DOpMyJaM U YPaBHEHUSIM XUMHYECKUX
peakuuil ¢ HMCHOIb30BaHHEM (H3MYECKUX BEIUYUH, XapPAKTEPHU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MAacchl, 00beMa (HOpMaJbHBIE YCIOBHS) Ta30B, KOJIUYECTBA
BEILECTBA; MCIOJb30BATh CUCTEMHBIE XMMHYECKUE 3HAHMSA Ui MPUHATUS PELICHUHA B
KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHE

- copMupoBaTh TPEACTABIEHUS: O XHMHYECKOM COCTAaBJIAIONIEH €CTECTBEHHOHAYYHON
KapTHHBI MUpPA, POJM XUMUH B TIO3HAHUY SBICHUN MPUPOJIBI, B GOPMUPOBAHUU MBIIUIEHUS U
KYJbTYPbl JINYHOCTH, €€ (DYHKIMOHAIbHOM TI'PaMOTHOCTH, HEOOXOAMMOW JUisi perieHus
MPAKTUYECKUX 33724 U IKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3[0POBBIO U
TIPUPOTHOM CpEE;

- yMeTb cOOMIO/aTh TpaBUia 3KOJOTMYECKH LeJIeco00pa3sHOro MoBeAeHUs B OBITY U
TPYAOBOW JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3[I0POBbS U OKPYKAIOLIEH MPUPOAHOM
CpEJIbl; YUUTBIBATH OMACHOCTH BO3/ICHCTBHSA HA KUBbIE OPTraHU3MBbI ONMPEIEICHHbBIX BEILECTB,
MIOHMMas CMBICIT IOKA3aTels IPEEIbHOM JOMyCTUMON KOHIIEHTPALUH

Oo0mue (OK) koMmeTeHIHHM, KOTOpPble AKTYAJIU3UPYIOTCH NPH H3YYECHUH
Y4eOHOIl TMCHUITHHBI:

OK.02 OcyuiecTBiaTh TOWUCK, aHAIW3 W HUHTEpIpeTalnrio HHGOpMaluHy,
HEOOXOMMOM I BHIIOJTHEHHS 3a7a4 Po(eCCUOHATLHON e TeIbHOCTH

OK.04 PaGorath B KOJJIEKTUBE W KOMaHze, 3QPEeKTUBHO B3aUMOJEHCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM, KJIMEHTaMH

IIpo¢eccnonaibHO-OPHEHTHPOBAHHOE COJEepP:KaHUE TPOCIE:KUBACTCHA 4epe3
unTerpamuio OY /1. 12 Xumusa u MJK.03.01 Texnuyeckas 3amura nHGopMaIuu



1.4. Ilnanupyemble JIMYHOCTHBIE Pe3yJbTAaThl OCBOeHHsI padoueil
NMPOrpaMMbl

JIP 4. IlposBidromuii U AEMOHCTPUPYIOIIHMI yBaXXEHUE K JIIOASIM Tpyna,
OCO3HAIOIIMHN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuiuiicss K GOpMUPOBAHUIO B
CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO
cuenay.

JIP 7. Oco3Haroomuii OPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA;
YBaXAIOIUKA COOCTBEHHYIO M UYXKYI0 YHUKAJIBHOCTh B PA3JIMUHBIX CUTYalUsiX, BO
Bcex (hopMax M BUJAX JIEATEIbHOCTH.

JIP 9. CoOnroparomuii ¥ mpornaraHadpyomyid MnpaBuia 3710pOBOIO0 M
Oe3omacHoro o0pasa >K1W3HH, CIIOPTA; MPEAYNPERKAAONINI 1100 MPEo10IeBaAIOITUI
3aBUCUMOCTH OT aJIKOroJisi, Tabaka, ICUXOAKTUBHBIX BEILIECTB, a3apTHBIX UTP U T.J.
CoxpaHsonMil MCUXOJIOTHYECKYI0 YCTOMYMBOCTh B CUTYaTMBHO CJIOXKHBIX WITU
CTPEMUTEIIBHO MEHSIOIINXCS CUTYaIUSX.

JIP 10. 3abotsamuiics O 3amIuTe OKpPYXaIomel cpeapl, COOCTBEHHOW H
qy’K0li 0€30MacHOCTH, B TOM YHCIIE ITU(POBOMA.

1.5. Kosiu4yecTBO 4acoB HAa OCBOeHHMe padodeil mMporpaMMsbl y4eOHOIO
npeamera:

MaKCHUMaJbHOU y4eOHOI Harpy3ku oOydaromerocss — 72 4acoB, B TOM UHCJIE:
ayIMTOPHOW ydeOHON paboThl oOywaromierocs 72 4acoB, U3 HHX B (opme
MPaKTUYECKOM MoArotToBku — 10 yaca; B TOM 4uclie TPaKTUYECKUX 3aHATUH — 20
4acoB; CaMOCTOATEIIbHOM y4ueOHOM paboThl oOydyaromierocss - * 4Yacos;
KOHCYJIbTAIMI — * 4acoB.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOMN JUCIUILIVHBI

2.1. O0bem y4eOHOM TUCHMIIMHBI M BUAbI Y4e0HOI padoThI

Buna yuyeOHoil padoThI Oo0bem
4acoB
MaxkcumanbHasi yaeOHasl HArpy3Ka (Bcero) 72
AynutopHas y4deOHasi padora (o0si3aTesJbHbIC Yy4eOHBIe
72
3aHATHSA) (BCEro)
U3 HUX B (popMe NPaKTHYECKOH MOAT0TOBKHU 10
B TOM YHCJIE:
JEKIMOHHbIE 3aHATUS 52
nabopaTopHbIE pabOTHI *
IIPAKTUYECKUE 3aHATUSA 20
KOHTPOJIbHBIE pa0OTHI 6
CamocrosiTesibHas paboTa o0yuarierocs (Bcero) *
B TOM YHCJIE:
[ToaroroBka coobmeHus *
CocTraBiieHrE KOHCIIEKTa
KoncynpTanmuu *

IIpomexyTounasi arrectauusi B gpopme /Jugpghepenyuposannsiii 3auem




2.2. TemaTu4yeckuii IJIaH U coaep:kanre yueOHoi aucuumianubl QY /1 12. «Xumus

HaumenoBaHue pa3iejioB u

Copnep:xaHue Y4eGHOro MaTepuaJia, 1adopaTopHbie padoThl U NPAaKTHYECKHE

O0BeM yacoB

Koapl koMneTeH i

TEM 3aHATHA, B TOM YUCJIC B (l)OpMe HpaKTH'—leCKOﬁ MOATrOTOBKH, CAMOCTOATEC/IbHAsA paﬁoTa (OK) JINYHOCTHBIX
o0yyarommnxcs pe3yabrtatos (JIP),
¢opmupoBannio
KOTOPbIX cnocoﬁcn;yeT
3JIEMEHT NMporpaMmMmabi
NPorpaMmbl
1 2 3 4
Pa3zgesn 1. OCHOBBI CTPOEHUS BelleCTBA 8/0
Tema 1.1. Coneprxanue yueOHOro MaTepuala, B TOM 4Hcie B popMe MpakTHIecKOi 6/0 OK 02
CrtpoeHue aToMOB IOJITOTOBKU JIP 4
XHMHYECKHX 1 CoBpeMeHHast MoZiellb CTpoeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUH. 2/0 JIP 7
3JIEMEHTOB U XUMHUYECKUN  DJIEMEHT. ODJEKTpOHHAsh  KOHQUTypauus  aroma.
NpHPOJAa XUMHYECKOI Knaccudukanms XUMHYECKHX 3JEMEHTOB (S-, p-, d-d3JIeMeHTHI).
CBSI3U BanenTtHeie 25eKkTpoHBI. BaneHTHOCTb. DJIeKTpOHHas Mpupoia
XUYUYECKON CBS3H. OJEKTPOOTPHULATEIBHOCTh. Buabl XUMHUECKON
CBs3U (KOBaJICHTHAs, MOHHAS, METAIUTHYECKAsI, BOJIOPOIHAS) U CTIOCOOBI
ee 00pa3oBaHus
JlabopaTopubie pabOTHI
[TpakTudeckue 3aHATHS, B TOM YUCIe B (hOpMe MPaKTUIECKOM MOATOTOBKH 2/0
II3Nel Pemenune 3agaduil Ha UCIOJIL30BAaHNE XUMUYECKON CUMBOJIMKH U
Ha3BAHUU COECIMHEHUHN IO HOMEHKJIATYPE MEXKIYHAPOJHOIO COI03a
TEOPETUYECKON U MPUKIATHON XUMHUU U TPUBHAIbHBIX HA3BaHUM TS
COCTaBJICHHS] XUMUYIECKUX (DOPMYIT IBYXaTOMHBIX COSAMHEHU (OKCHJIOB,
CyJIb(PUA0B, TUAPUIOB U T.II.) U IPYTHX
HEOPraHUYECKUX COCAMHEHUHN OT/IEIbHBIX KJIACCOB.
II3Ne2 [IpakTryeckue 3aaHusl HA YCTAaHOBJICHHUE CBSI3U MEXKy CTPOCHUEM 2/0

aATOMOB XUMHNYCCKUX 3JICMCHTOB U

MEPUOINYECKUM U3MEHEHUEM CBOMCTB XUMHYECKHUX PJIEMEHTOB U UX
COCIMHEHHUN B COOTBETCTBHU C

nojoxxeHueM [leprnoandeckon CUCTEMBI.




KonTtposnbHbIe pabOThI

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 1.2. Conepxanne y4eOHOro maTepuaia, B TOM 4ucie B (HoOpMe MPaKTUYECKON 2/0 OK 02
Iepnoanyeckui [IOATOTOBKH JIP 4
3aKOH U TaldJjuua JP 5
JI.A. MenneneeBa

1 | [lepuoguueckast cuctema xumuueckux siemeHtoB J[.M. Menneneesa. 2/0
®uU3NYECKU CMBICI
[lepuoguueckoro 3axkona J[.JMI. MenneneeBa. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XHMHUYECKHUX OJEMEHTOB, O00pa3yeMbIX HMH
NPOCTBHIX U CJIOXHBIX BEIIECTB B COOTBETCTBUU C MOJOXKEHHEM
XUMHUYECKOTO 3JIEMEHTA B [lepnonnueckoi CUCTEME.
MupoBo33peHueckoe W HayuyHoe 3HaueHue llepuonuueckoro 3akoHa
.. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX  BJIEMEHTOB. PelieHue MpakTUKO-OPUEHTUPOBAHHBIX
TEOPETHUYECKUX 33JaHUM Ha XapakTep XHUMHUYECKHX JJEMEHTOB
«MeTalmyecKkue / HEMETANINYECKUE CBOMCTBA,
3JIEKTPOOTPULATENBHOCTh XUMHUECKUX 3JIEMEHTOB B COOTBETCTBUHU C UX
AJIIEKTPOHHBIM CTPOCHHUEM U TOJI0KEHUEM B MEPUOAUUECKOMN cUCTEME
xuMudeckux 3yemenToB /.M. MenngeneeBay
JlaGopaTopHble pabOoThI *
[TpakTHyecKue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU *[E
KonTtposbHbIe pabOThI *
CamocrosrenbHas paboTa 00yJaromuxcs *
Pa3znen 2 Xumuyeckne peakuuu 80
Tema 2.1 Conepxanne y4eOHOro maTepualia, B TOM 4ucie B (HopMe MPaKTUYECKON 4/0 OK 02,
Tunbl XUMHYECKHX MOArOTOBKU JIP 4
peaxkuuii. 1 | Knaccubukamus W THUOBI XUMHUYECKMX PEAKIUA C  ydacTHEeM 2/0 JIP 7

HeopraHuueckux BemiecTB. (CocTaBleHME  ypaBHEHUH  peakuuil
COCAMHEHUs, pa3jOoXKEeHus, 3aMelleHHus, oOMeHa, B T.4. peakuuil

TOopCHUA, OKHUCJICHHA- BOCCTAHOBJICHUS.

10



VYpaBHEHHSI ~ OKHUCIEHUSA-BOCCTaHOBIEHMS. (CTeneHb  OKUCICHUS.
Okucnurens u BoccraHoBuUTeNb. (CoOCTaBlIeHHME U YypaBHUBaHHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA METOJIOM 3JIEKTPOHHOIO
Oamanca. OKHCIUTETHHO-BOCCTAHOBUTEIILHBIE pEaKlUd B TPUPOJIE,
IIPOU3BOACTBEHHBIX IIPOLIECCAX M JKU3HEACATEIBHOCTH OPraHU3MOB
BEIIECTB.

JlabopaTopubie pabOTHI

[IpakTuueckue 3aHATUSA, B TOM 4ucie B (opMe MPaKTHUECKOH MOJITOTOBKU
I3 Ne3 KonnuecTBeHHbIE OTHOILICHUS B XUMHUH.

OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHUH M PAcyeThl 110 YPaBHEHUSIM
XUMHYECKUX peakuuid. MoJb Kak eauHHIAa KOJWYECTBa BEIIECTBA.
MonsipHast Macca. 3aKOHBI COXPaHEHHSI MacChl U SHEPTUM. 3aKOH ABOraapo.
Mossipublii 06beM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta3oB. PacueTsl 1o
YPaBHEHUSIM XHMHUYECKUX PEaKIHl C HCHOJIb30BaHUEM MAacchl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMUYECTBA BEIIECTBA.

2/0

KonTtposbHbIe pabOTHI

CamocrosTenbHas paboTa 00yJaomuxcs

Tema 2.2.
DNEKTPOIUTHYECKAS
JMCCOLMALUS

Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (HopMe MPaKTUUECKOU
MOAITOTOBKH

4/0

1 | Teopust >AEKTPOIUTUUECKON auccouuanuu. HWOHBIL. DJIEKTPOJIUTHI,
HEAIEKTpONuThL. Peaknuu woHHOTO oOMeHa. CocraBlieHHE peakIuit
HOHHOTO OOMEHa MyTeM COCTaBJICHHUS WX TIOJHBIX W COKPAIICHHBIX
MOHHBIX ypaBHEHUM. KHCIOTHO-OCHOBHBIE peakIuu. 3aJaHus Ha
COCTAaBJICHHE MOHHBIX PEAKIIHI
CocraBiieHHE HOHHBIX peaKlHil

2/0

OK 04
JIP 4
JP 7
JP9

JIP 10

JlaGopaTopHble paboThI

[IpakTHyeckue 3aHATHS, B TOM YUCIIE B (OpMeE MPAKTHUECKON TTOTOTOBKU

0/0

KonTtposnbhsie padoTsl Nel CtpoeHue BeniecTBa 1 XUMHUECKUE PEaKINH

2/0

CamocrosiTenpHas paboTa 00yJaronuxcst

Pa3znen 3 CTpoeHue M CBOIICTBAa HEOPraHUYECKHUX BellleCTB

162

Tema 3. 1.

\ Conepkanne y4eOHOro maTepuasia, B TOM 4ucie B (hopMe NMPaKTUYECKOU

4/0

OK 02

11



Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEIILIECTB.

IIOATOTOBKU

1 | Ilpeamer Heopranumueckoil xumuu. Kiaccudukanus HEOpraHUYECKUX
BemecTB. Ilpocteie u crnoxHble BemiecTBa. (OCHOBHBIE KJIACCHI
CIIO)KHBIX  BEIIECTB  (OKCHJBI, THIPOKCUIBI, KHUCIOTHI, COJH).
B3auMoCBsI3p HEOPraHMYECKUX BEIIECTB. ATperatHble COCTOSHUSA
BemecTBa. Kpucrammmueckue u  amopdHBIE BemlecTBAa. [HIIBI
KPUCTAIJIMYECKUX PpEHIeTOK (aTOMHasl, MOJIEeKyJsipHasi, HOHHas,
MeTaJuIn4ecKas). 3aBHCUMOCTh (PM3MYECKUX CBOWCTB BEIIECTBA OT
TUNA KPUCTAUIMYECKOM  PEHIeTKH. 3aBUCUMOCTh  XUMHUYECKOU
AKTUBHOCTM BELIECTB OT BHMJAa XUMHUYECKOM CBSI3M M THUNA
KpUCTAJIIMYECKON pemeTKu. [IpuanHbl MHOrooOpasusi BEIECTB

2/0

JlabopaTopubie pabOTHI

[IpakTuyeckue 3aHATHSA, B TOM 4Hcie B GOopMe MPAKTUUYECKON MOATOTOBKU
113 Ne4 HomeHnkitaTypa HEOPraHUYECKUX BEIIECTB:

Ha3BaHHUE BEIECTBA UCXOS U3 UX XUMHUECKON (POPMYJIbI MIIM COCTABICHUE
XUMHYECKON (OPMYJIbI UCXO/ U3 HAa3BaHMs BEIECTBA MO MEXTYyHApOAHON
(MIOITAK) nnu TpuBUaIbHON HOMEHKJIATYpeE.

Pemenne mpakTHueckuX 3alaHuil Mo KiaccUUKAUKM, HOMEHKJIATYpe U
XUMHAYECKHM (OpMyJlaM HEOPraHMYECKHUX BEILIECTB PA3JIMYHBIX KJIAcCOB
(yrapsblil ras, yrJIeKHCHIbIM Tra3, aMMHUak, rameHas H3BeCTb, HEraleHas
U3BECTh, MUTHEBAs COAA M JAPYTuX): Ha3bIBaTh U COCTABIATH (HOPMYIIBI
XMUMHUYECKHX BEIECTB, ONPEAEIATh NPUHAAIEKHOCTD K KIIaccy.

HcTouHMKM XUMHYECKOW MH(pOpManuu (CpeacTB MaccoBoil mHopmauuu,
cetb MHrepHer u gapyrue). Ilouck wuHOpManmuum 1O Ha3BaHUsAM,
UACHTU(PHUKATOPAM, CTPYKTYPHBIM (hOpMYyJTIaM.

2/0

KonTtposbHbIe pabOTHI

CamocrosTenbHas paboTa 00yJaromuxcs

JIP 4
JP 5

Tema 3.2.
DU3NKO- XUMHYECKHE
CBOICTBa
HEOPraHUYECKUX
BEIIIECTB

Conepxanne y4yeOHOro maTepuaiia, B TOM 4ucie B (HopMe MPaKTUYECKOU
MOATOTOBKH

U | Meranm, Obume Qusnyeckre ¥ XMMUYECKHE CBOMCTBA MeTalloB. CriocoObl

HOIy4YeHHUs. 3HAUEHUE META/UIOB ¥ HEMETAIOB B IIPUPOJIE M JKU3HEAEATENBHOCTH
yenoBeka M opraHum3MoB. Kopposus MeTamnoB: BHABI KOPPO3UH, CHOCOOBI
3aLMTH METAIIIOB OT KOPPO3UH

1272

2/0

OK 02
JIP 4
JP 7
JIP9

JIP 10
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2 | HemeramisL. O6mme ¢u3nueckue W XMMUYECKHE CBOWCTBA HEMETAJIIOB.
Turmunsie cBoiictBa HemeramioB IV— VII rpynn. Knaccuduxamus u
HOMEHKJIATypa  COCAMHEHWHA  HeMeTauioB. KpyroBopoThl — OMOTEHHBIX
3JIEMCHTOB B IPUPOJEL

2/0

3 | Xummueckue CBOWCTBA OCHOBHBEIX KJIACCOB HEOPTaHHUCCKHX BELICCTB
(OKCHIIOB, THAPOKCHUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B
V3MEHEHHUH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTMHEHUIA,

2/0

JlaGopaTopHble pabOoThI

[IpakTuueckue 3aHATHS, B TOM YuCie B (hopMe MPaKTUYECKON MOATOTOBKH
II3 NeS5 CocraBineHue ypaBHEHHH XUMHUYECKMX peakUUd € ydacTueM
MIPOCTHIX U CIIOKHBIX HEOPraHUYECKNX BELIECTB:

METaJUIOB M HEMETAJIOB; OKCHI0B METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPraHMYECKHUX KHUCJIOT, OCHOBAaHMH U  aM(pOTEpHBIX
THIPOKCUIOB; HEOPTaHWYECKUX COJIEH, XapaKTepU3YIOLIMX HMX CBOWCTBA.
IIpodeccnonanbHo- OPHMEHTHPOBAHHOE COAEPKAHME

II3 Ne6 PemeHue NPaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHX
3aJlaHUil HA CBOIICTBA, COCTAB, MOJIyUeHUE U 0e30MacHoe NCNO0JIb30BaHle
BaJKHEHIIMX HEOPraHMYeCKHX BelecTB B ObITY M NPAKTHYECKOH
AeSITeIbHOCTH Ye10BeKa

2/0

2/2

KonTtponbhbie paboTsl Ne2 CBOHCTBA HEOPTaHUYECKUX BEUIECTB

2/0

CamocrosiTenpHas paboTa 00yJaronuxcst

Pa3znen 4 CTpoeHue u cBO

HCTBA OPraHu4Ye¢CKMX BECHICCTB

24/0

Tema 4.1
Knaccudukanus,

Conepxanue yueOHOro mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM
OJITOTOBKH

6/0

CTpOEHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

1 | [losBneHne M pa3BUTHE OpPraHMYECKOM XMMHMM Kak Hayku. IIpenmer
OpPraHMYeCcKOd XMMHH. MecTO M 3Ha4eHUE OPraHu4YecKOd XUMHHU B
CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHHUE KAK MOPAIOK COCAMHEHUS aTOMOB B MOJIEKYJIE
COIJIACHO MX BaJI€HTHOCTH. OCHOBHBIE

MOJIOKEHUS TEOPUH XUMHUUYECKOIO0 CTPOEHUSI OPTaHUYECKUX COETMHEHUI
A.M. bytneposa. YriepoaHblit

CKEJIET OPraHUYeCKON MOJIEKYJIbl. 3aBHCUMOCTb CBOMCTB BEIIECTB OT

XUMHYCCKOI'0 CTPOCHU A MOJICKYJIL.

2/0

OK 02
JIP 4
JP 7
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N3omepust u u3oMepshl.

[lonatne o ¢yHkunoHanmpbHOM rpynme. Paaukan. [IpuHummns!
KJIacCHU(pUKALUN OPTraHUYECKUX COCTUHEHUH.

MexnayHapogHass HOMEHKJIAaTypa M HPUHIUIBI  HOMEHKJIATYPbI
opranuyeckux coenuHeHuil. [lonstue 06

A30TCOJEPIKAIINX COCAUHCHUSAX, OMOJOTUYECKH aKTUBHBIX BEIIECTBAX
(yrineBomax, xupax, 6enkax u ap.),

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUSIX (MoHOMED, HOJIUMED,
CTPYKTYPHOE 3BEHO)

JlaGopatopHnas pabora

[TpakTudeckue 3aHATHS, B TOM YHcIe B (hopMe MPaKTHUECKON MOITOTOBKU
I3 Ne7 Homenkiarypa  OpPraHMYECKHX COCMHEHMI OTACJBHBIX
KJIaCCOB (HACBIIICHHBbIE,  HEHACHIIICHHbIC u apoMaTU4YeCKHe
YIJIEBOAOPOABI, CHUPTHI, (EHOJBI, albAETHAbI, KETOHbI, KapOOHOBBIE
KHUCJIOTHI U JIp.)

II3 Ne8 CocraBneHnre MOTHBIX W COKPAIICHHBIX CTPYKTYPHBIX (GopMy
OpraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB, UCIOJIb3YSl WX Ha3BaHUA IO
CUCTEeMAaTUYECKOW ¥ TPUBUAIHHOW HOMEHKJIAType (ITHIICH, AaIlleTHIICH,
rmnepuH, ¢eHos, GopMaabaerua, YKCyCHas KHCIIOTa, TJIHIMH). PacdyeTs
npocTeimiel GopMyIbl OpraHUIECKOW MOJICKYJIbI, UCXOJS U3 JIEMEHTHOTO
coctaBa (B/)

2/0

2/0

KonTtposbHbIe pabOThI

CamocrosTenbHas paboTa 00yJaronuxcs

Tema 4.2
CBoiicTBa
OpraHUYECKUX

COETUHEHUN

Conepxanne y4eOHOro maTepuaia, B TOM 4ucie B (opMe MPaKTUYECKON
MOITOTOBKH

12/0

1 | ®UBUKO-XMYNYECKUE CBOMCTBA OPraHMYECKUX COCIMHEHUN OTAEJIbHBIX
KJaccoB (0COOEGHHOCTH KiacCH(UKALMU W HOMEHKIATYpbl BHYTPH
KJlacca; TOMOJIOTHYECKMH psn W obmias  Qopmyna, u30Mepus;
dusznyecKrue CBOICTBA; XMMHUYECKHUE CBOMCTBA; CIOCOOBI MOYYCHHUS):
— npelenbHble  YIIeBOAOPOAbl (alKaHbl M IIUKIIOATKAHBI).
lopenne MeraHa Kak OJWH U3 OCHOBHBIX HWCTOYHHKOB TeIlia B
IPOMBIIIIEHHOCTH U ObITy. CBOMCTBa NPHUPOIHBIX YIJIEBOAOPOJIOB,
HAX0XJICHHE B IPUPOJIC ¥ MPUMEHEHHE aJTKaHOB;

4/0

OK 02
JIP 4
JP 7

JP9
JIP 10
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— HempeAenbHble  (aJKeHBI, QJIKWHBI W  alKaJIuCHbl) W
apoMaTHYeCKHe yTIeBoI0poabl. ['opeHue amneruneHa

KaK UCTOYHHK BBICOKOTEMIIEPATYpPHOTO TUIAMEHHU JJISi CBAPKU M PE3KH
METAJIJIOB

2 | Kucnoponconepxanme coeauHeHus (CIUPTHI ¥ PEHOITbI, KapOOHOBBIE KUCTOTHI
U 9QupBL, aTbACTHIBI M KETOHBI, JKHpPBI, YrieBodbl). IIpakruueckoe
NpUMEHEHHEe  JTHIEHINMKONsA,  rmiepuHa,  ¢exoma.  [Ipumenenue
bopmanpaeruia, aneTaitbAeTHIa, YKCYCHOM KHCIOTBL. MbUTa Kak CoJu
BBICIIAX KapOOHOBBIX KUCIIOT. MOOIIIME CBOMCTBA MBLIA.

3afaHusd Ha COCTAaBJIEHUE YPaBHEHMN XUMUYECKHX PEAKLUUM C y4acTHEM
OpraHMYEeCcKHX BEIIECTB HA OCHOBAHMU UX COCTaBa U CTPOEHHS

4/0

3 | Asorcomepkamue coemuHeHHs (aQUHBI M QYMHOKUCIIOTHI,  OEIKH).
BbicokoMoneKyIapHble  COEIMHEHUS (CHHTETHYECKME U OMOJOTHYECKHU-
aKkTUBHBIE). MoHOMep, momuMep, CTPYKTypHOe 3BeHO. [lomumepusanus
ATUJIEHA KaK OCHOBHOE HAIPaBJICHUE €TI0 MCIOJIb30BaHUS.

[enetnueckas cBSI3b MEXKAY KJIaCCaMM OPraHMYECKHX COEIUHEHHH

3ajaHus Ha COCTaBJIEHUE YPAaBHEHMM XHMHMUYECKHUX peakUui cC
y4acTUEM OpraHMYEeCKUX BEIIECTB HAa OCHOBAHMM HX COCTaBa H
CTpOCHHS

2/0

4 | CocTaBneHHE CX€M peakIuil (B TOM YHCIE TO MPEIJIOKEHHBIM IEMOYKaM
NPEBPALLEHUI), XapaKTEPU3YIOWIMX XHUMUUYECKHE CBOWCTBA OpPTaHMYECKHX
COEJMHEHHIl OTHENbHBIX KIACCOB, CIMOCOOBI MX MOMy4YEHHS U Ha3BaHHE
OPraHMYECKUX COCAUHEHUM 110 TPUBHAIBHOM WIM  MEXKIYHApPOIHOH
CHCTEMATUYECKON HOMEHKJIIATYpE.

(ITpoheccronabHO- OPHEHTUPOBAHHOE COJIEPIKAHKE)

Pemenne NpaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHX 3aJaHMil Ha
CBOIiCTBA OPraHMYeCKHX COCAMHEHHI OT/ICIbHBIX KJIACCOB

2/0

JlabopaTopnbie pabOTHI

[TpakTHyecKue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU

*/*

KonTtposbHbIe pabOTHI

CamocrosTenbHas paboTa 00yJaromuxcs

Tema 4.3.
Wnentudukanus

Conepxanne y4eOHOro maTepuaia, B TOM 4ucie B (HOpMe MPaKTUUECKON
MOATOTOBKH

6/0

OK 02
JIP 4

15



OpraHUYECKUX
BEIIIECTB, X 3HAUYCHUE U
MIPUMEHEHHUE B OBITY U
MIPOU3BOACTBEHHOMN
JesITeIbHOCTH YeJIOBEKa.

buooprannueckue coenuHeHus. llpumenenue u OuoIOrHUecKas
POJib YIJICBOOOB. Oxkucnenue YIJICBOAOB HUCTOYHUK SHCPIUU KHUBLIX
oprann3MoB. O0nacTi MpUMEHEHNsT aMHHOKHUCIIOT. [IpeBpamienus OenxoB
NUIIM B opranusme. buonormyeckue (yHKIIUM OENKOB.
buonoruyeckue byHKIUM KUpoB. Poib
OpraHM4ecKOil XMMHUHU B pelIeHHH MpolieM NuIeBoi 6e30macHoCTH

2/0

Ponp opranuueckoil XUMHUM B PELICHHH TIpOOIEM SHEPreTHYecKOn
0e30macHOCTH, B Pa3BUTUM MEIULMHBI, CO3JaHWM HOBBIX MAaTEpUAJIOB,
HOBBIX HMCTOYHUKOB 3HEpPIruy (aJbTE€pHATUBHBIE HMCTOYHHKHM DHEPIUH).
OmnacHocTh BO3JEHCTBUS HA KMBbIE OPraHU3Mbl OPraHUYECKHX BELIECTB
OTZAENBHBIX KJIaCCOB (yrieBoopoisl, CIIUPTBHI, (beHonsl,
XJIOpPOPraHUYECKHe TPOU3BOIHBIE, allbAETHIBI U JP.), CMbICI ITOKa3aTels
IIPEJENbHO AOIYCTUMON KOHIEHTPAaLuU

2/0

JlabopaTopubie pabOTHI

[TpakTHyecKue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OATOTOBKU

*/*

Kontponbabie paboThl Ne3 CTpyKTypa U CBOWCTBA OPTaHMYECKUX BEIIECTB

2/0

CamocrosTenbHas paboTa 00yJaronuxcs

JP 7
JP9
JIP 10

Pa3znen 5 KuHeTnyeckue M TepMOJAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMUMHYECKHUX

peakuui

4/2

Tema 5.1. CxkopocTb
XUMHYECKUX PEaKIUM.
XHUMHYECKOE
paBHOBECHE.

Copnepxanue yueOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
OJITOTOBKH

4/2

1

CKOpOCTh peakuuu, €€ 3aBHUCHUMOCTb OT pa3IWYHbIX (HaKTOpPOB:
OPUPOJBl PEArupyrolMX BEIIECTB, KOHLEHTPALUU pearupyromux
BEILECTB, TEMIIEPATypbl M IUIOHIAJAM PEAKIUOHHOM TMOBEPXHOCTH.
Tennosie 3 (PEKTh XUMHUUESCKUX PEaKINi. IK30- U SHTOTCPMHUUECKHE,
peaKkiuu.

OO6patuMoCTh peakiuii. XMMHUYECKOEe PAaBHOBECHE M €r0 CMEIIECHHE
o JEHCTBUEM PA3IUYHBIX (PAaKTOPOB (KOHIIEHTpAIUsS PEareHTOB WM
OPOAYKTOB pEaKIMH, JaBlieHHe, TemIrepaTypa) Uil CO3/JaHUA
ONTUMANBHBIX  YCJIOBHH  MPOTEKAaHUsT XMMUYECKHX  IPOIECCOB.
[Tpunnun Jle 1JJatense

2/0

IIpodeccnoHanbHO- OPHEHTHPOBAHHOE COACPKAHUE
Pemenne mnpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUIl Ha aHaJIU3
(pakTOpOB, BIMAKIIMX HA H3MEHEHHE CKOPOCTH XHUMHUYECKOMH

2/2

OK 02
JIP 4
JIP7JIP 9
JIP 10




peakuuM, B T.4. € MO3UMUUH DJKOJOTHYECKH 1e1eco00pPa3HOro
NoBeJeHNs B ObITY U TPY/AOBOM 1eAITEJIbHOCTH B LEJIAX COXPAHEHUS
CBOEr0 3I0POBbSI U OKPY KAaIOLIeld MPUPOIHOM Cpebl.

PemieHne MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HAa IPUMECHEHHUE
npunuumna Jle- Illarenpe nns HaXoXIEHUs HAMpPaBJICHUS CMEIICHUS
paBHOBECHUS] XUMHUYECKOW pPeaklru U aHamu3 (aKTOpOB, BIUSIOUINX HA
CMEIlIeHHEe XUMHYECKOTO PaBHOBECHUS

JlaGopaTopHble pabOoThI

[TpakTHyeckue 3aHATHs], B TOM YUCie B popMe MPAKTHYECKON OTOTOBKU

*/*

KonTtposbHbIe pabOThI

CamocrosTenbHas paboTa 00yJaommxcs

Pa3znen 6 PacTtBopsl

4/0

Tema 6.1.
IlonsiTue 0 pacTBopax

Copnepxanue yueOHOTO mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
OJITOTOBKH

4/0

1

PactBopenue kak (puszuko-xumuueckuit mporecc. PactBopsl. CriocoObl
MPUTOTOBJIEHUA  pacTBOpoB.  PacTtBopumocth. MaccoBas — JgoJist
pacTBopeHHOro BeniecTBa. CMBICH MTOKA3aTeNsl MPEAEIbHO JOMYCTUMON
KOHILIGHTPAallU W €ro HCIOJb30BAHME B OLEHKE JKOJIOTMYECKOMN
0€30IMacHOCTH.

[IpaBusia SKOJOTMYECKH IIEIECO00pPAa3HOr0 TMOBEACHUS B OBITY H
TPYJIOBOW JEATENBHOCTH B LEISAX COXPAaHEHUS CBOEro 310pPOBbs M
OKpYXaIoIlel MPUPOAHON Cpeibl; OMACHOCTh BO3JCHCTBHS HA >KUBBIC
OpraHU3Mbl ONPEJEIICHHBIX BELIECTB.

2/0

Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUA  Ha
pacTBOpBL,  HCIIOJIb3yeMble B  OBITOBOM UM MPOU3BOICTBEHHOM
JESITEIbBHOCTH YEJIOBEKA

2/0

JlaGopatopHnas pabora

[TpakTuueckue 3aHsITHs, B TOM 4ucie B GhopMe MPaKTUYECKON MOATOTOBKH

*/*

KonTtposnbHbie paboThl

CamocrosiTenpHas paboTa 00yJaronuxcst

OK 02
JIP 4
JIP 7, JIP 9
JIP 10

Pazgen 7 Xumusi B ObITY U NPOM3BOJACTBEHHOH JesTelbHOCTH 4enoBeka (IIpodeccuonanbHo-
OpPHEHTUPOBAHHOE COJIEPKaHKE)

6/6
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Paznen 7 Xumus B ObITY
U NIPOM3BOACTBEHHOM
AeATeJbHOCTH
YeJ10BeKa
(ITpodeccronanpho-
OpPUEHTUPOBAHHOE

coJiep KaHue)

Conepxanne y4eOHOro maTepuaia, B TOM 4ucie B (HOpMe MPaKTUUECKON 6/6 OK 02 OK 04
MOJATOTOBKH JIP 4
1 | IIpodeccnoHaIbHO- OPUEHTHPOBAHHOE COAEPKAHME 2/2 JIP 7
Hoselimme  noctukeHus  XMMHUYECKOM HAayKM W XUMHUYECKOHU JP9
TexHojorud. Poip XuMuu B 00€CIEUEHHST  DKOJOTHYCSCKOM, JIP 10
DHEPreTHYECKOH W MHUIIEBOW O€30MacHOCTH, PAa3BUTUU MEIAHIIMHEIL.
[IpaBuiia moucka u aHajlW3a XUMUYECKOW MHGOpMAIUU U3 PA3IUYHBIX
UCTOYHUKOB (Hay4Hass H y4eOHO-HaydHas JHTepaTypa, CpEeAcTBa
MaccoBoi nHpopmaruu, cetb MIHTEpHET)
2 | lIpogeccuoHAIBLHO- OPHEHTHPOBAHHOE coaep:kaHHue
[louck m aHamM3 KEHUCOB O MNPUMEHEHHMM XUMUYECKHX BEIIECTB H
TEXHOJIOTUH C ydeToM Oynymiei npodeccHoHaNbHON esSATeNbHOCTH 110
TEMaM: Ba)KHEWILNE CTPOUTEIbHBIE MaTepuaibl, KOHCTPYKIIMOHHbIE
MaTepHuabl, KpacKH, CTEKJI0, KEpaMHKa, MaTepUaibl JJIsl HJIEKTPOHUKH,
HaHOMaTepHallbl, TEKCTWJIbHBIE BOJIOKHA, WCTOYHUKHA 3HEPIUH,
OpraHWYECKHUe U MHUHEpAlIbHbIE YI00peHMs, IEKapCTBCHHBIC BEIIECTBA,
OBITOBAsE XUMHUSI.
3amura: [IpencraBnenre pe3yabTaTOB PEIICHHs KeHCOB B (OpMe MUHH-
JIOKJIaJ1a C MPE3EHTAlUEN
JlaGopaTopHble pabOoThI *
IIpodeccnonanbHo- OpPHMEHTHPOBAHHOE COJAEpPKAHME 2/2
[TpakTudeckue 3aHATHS, B TOM YUCIe B (hOpMe MPaKTUIECKOM MOATOTOBKH
I3 Ne9 Tlonck U aHaIM3 KEHMCOB O MPUMEHEHUU XUMUUYECKHX BEILECTB U
TEXHOJIOTUH C y4yeToM Oyaymied npodecCHOHANBHOW esSATeNbHOCTH IO
TEMaM: Ba)KHEWIINME CTPOUTEIbHBIE MAaTepHalbl, KOHCTPYKIIMOHHBIE
Marepuaibl, KpacKd, CTEKJIO, KepaMHKa, MaTepuajbl IJis SJIEKTPOHUKH,
HaHOMaTepuasbl,  TEKCTWJIbHbIE  BOJOKHA,  HWCTOYHMKM  DSHEPIUH,
OpraHMYECKHe W MUHEpaIbHBIC YyAOOpEHUs, JICKAPCTBEHHBIC BEIECTBA,
OBITOBAsI XUMUSL. 2/2

I3 Nel0 3amura: IIpencraBnenue pe3ysiabTaToOB pelIeHHs KecoB B (opme
MUHH-JIOKJIa/1a C Ipe3eHTanuei

KonTtposnbHbie paboThl




CamocrosiTenpHas paboTa 00yJaronuxcst *
Tema 2
JAnddepennupoBaHHbIH
3auyer
Bcero: 72

3. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOT'PAMMBI YUEBHOI'O ITIPEJIMETA

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO — TEXHUYECKOMY 00ecIeYeHM 0.
Peanuzauus nporpamMMbl ipeaMeTa TpedyeT Haauuus KaOMHETa XUMUHU.

OGopynoBanne y4yeOHOro KaOHWHeTa: y4eOHONpPAKTHUUECKOE M ydeOHoJiabopaTopHOe oOopyaoBaHue, MmKadbl — 2 IIT.,
KoMIbloTep - 1 mT., mpuHTep — 1 WT., cTON MpenojasaTens — 1 mT., CTya npenojaBareis -1 mT., CTONbI A1 CTyAEHTOB — 16 mT.,
CTYJbd IJIS CTYA€HTOB — 24 T, cTeH-13 mT.

OcHoBHoOe 000py/I0BaHHEe: KOMIUIEKT Y4eOHO-METOANYECKON JOKYMEHTAIlUH, JUIaKTUUECKUE MaTepHalIbl, J€MOHCTPALIMOHHBIE
CpEICTBA, MPE3EHTAINH, SJCKTPOHHBIC YUeOHUKH, TAOIHIIBI.

JleMOHCTpallHOHHBIE CPEACTBA 00yYeHUS:

Hab6op mkonsabi AemoncTpannonHsii HITXJI, yue6Hoe 000opyaoBanue i MpOBeAEHUS JTa0OpaTOPHBIX OIBITOB, MJIAKATHI MO
TUCHUIUIMHE XuMUsl, TaOmumbl 1Mo Xumuu (B ydeOHHKax), Tabmunbl Xumus (20 IMITyK), YHUBEpCAIbHBIE KOMILJIEKTHI,
MYJIbTUMEIUIHbIE 00yYaloliue NporpaMMbl, FIEKTPOHHbIE YUYEOHUKH U MPE3EHTAIMHU, ayAH0 U BUJIEO MaTepHaibl, KOJUIEKIUS
Uyryn u cranb. Komnexkuus Bonokna. Komnekius Mertamnel. Komnekuus Hedts. Komnekmus Ilnactmacesl. Habop Ne 12 BC
Heoprannueckue BemectBa s geMoHcTpanuu onbiToB. Habop Ne 11 C Conm mnst nemonctpaiuu onbitoB. Habop Ne 7 C
Munepanbhbie yaoopenus. Ha6op Ne 9 BC O6pasubl Heopranndeckux BemiecTB. Habop Ne 13 BC I'anorenuasi. Habop Ne 14 BC
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Cynbdatsl, cynbbutsl, cyabduasl. Hadop Ne 17 C Hurpatsr (Oonbmioit ¢ cepedbpom). Habop Ne 18 BC Coenunenus: xpoma.
Ha6op Ne 19 BC Coenunenust mapraniia. Hadop Ne 20 BC Kucnotel. Ha6op Ne 8 C MoHuUTHL.

3.2.UudopmannonHoe odecrnedeHue 00ydeHuUsl.

nepeueHb y4eOHBbIX HM3AaHMN, SJIEKTPOHHBIX H3AAHMUNA, SJEKTPOHHBIX M HMHTepHeT-pecypcoB, 00pa3oBaTENbHBIX ILIaT(HOPM,
3H€KTpOHHO—6I/I6J'II/IOTe‘-IHbIX CHUCTEM, BeO-cUCTEM oJst - OpraHu3alvi  JUCTAHIUOHHOTIO 06yquH${ U YHOpPAaBJIICHUS WM,
HCIIOJIh3yEMBIE B 00pa30BaTEIHHOM MPOIIECCE KAaK OCHOBHBIC U TOTIOJHUTEIHHBIE HCTOYHUKH.

OCHOBHBIC HCTOYHUKH:

1. Xumus: 6a30Bbiii ypoBeHs: yueonuk CIIO/T.E Pynsutuc, ®.I'. ®enpaman.- Mocksa: [Ipocsemenue,2024 — 336¢.

JlonoJIHUTeIbHbIE HCTOYHUKMU:
1 . Xumus 10 xi.: Yueonuk. bazossiii ypoenb / O.C. I'abpuensn. — M.: IIpoda, 2021.- 192 c.
2. Xumus 11 xi.: Yue6nuk. bazossiit yposens / O.C. I'abpuenss. — M.: [poda, 2022.- 224 c.
3. Xumus: TecThl, 3aa4u U yrnpaxuenus: yueo. [Tocooue/ O.C. I'abpuensH.- 5-e uza. — M.: Jlpoda, 2017.- 336 c.
4. Xumus: npaktukyMm: yue6. [locobue / O.C. 'abpuensu.- 5-e uzn. — M.: [Ipoda, 2017.- 304 c.
5. Xumus: yueouux/ Epoxun FO.M. - 18-e uzn., crep. — M.: Akagemus, 2014. — 400 c.
7. COopHuK TecToBBIX 3aaanuii o xumun/ Epoxun FO.M. - 2-e u3n., crep. — M.: Akanemus, 2014. — 128 ¢
8.boromonosa 1.B. Heopranuueckas xumus: yueOHoe nocodue / 11.B. boromonosa. — M.: Ansdpa — M: UHOPA — M, 2009.
—336 c.: mn. _ (ITPODUJIb)
9. Xumus: yueonuk/ ['abpuensu O.C., Octpoymo U.I'. - 9-e uzn., crep. — M.: U1l Akanemus, 2011. — 336 c.
10.Xumus. 10 kimacc: yue0. s obmeoOpazoBatenbHbix yupexaeHui/ I'abpuensn O.C., Mackae ®@.H, [Tonomaper C.10O.,
Tepenue B.U; - 6-e uzn., crepeorurn. — M.: Jlpoda, 2005. — 300, c.: um.
11.Xumus. 10 knacc. ba3oBsiil ypoBeHb: yuel. s obmeoOpasoat. yupexaenuit/ I'abpuensa O.C. — 3-e uza., nepepad. —
M.:[Ipoda, 2007. — 191, c. : un.
12. Xumus: y4e6. mis crya. npod. yue6. 3aBenenuit / O.C. I'abpuensn, U.I'. OctpoymoB. — M.: M3naTenbckuii meHTP
«Axanemus», 2009, 295 c.
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13.IlpakTukymM 1o 0OIei, HEOPraHMYECKOW M OpPraHUYecKOM XUMHUH: y4ue® MmocoOue Ijsl CTYACHTOB YUPEXKACHUH Cper.
npod. odpazoBanus./ ['abpuensua O.C., OcrpoymoB N.I'., Hopodeea H.M. - 5-e¢ uza., crep. — M.: Uznarenbckuii ieHTp
«Axanemus», 2011. — 256¢.

14.Xumus. 11 xmace: YueOHuk 1151 obmeoOpazoBarenbHbix yupexaenuid / O. C. I'abpuensu, I'. I'. JIsicoBa. — 2-e u3n.,
uctp, — M., 2002. — 368 c: u.

15.Xumus qist npenonasarensi: yueoHo-metoauueckoe nmocodue / O.C. 'abpuensn, I'.I". JIpicoBa — M.: U3garenbckuii LeHTp
«Axkamemus», 2006, 280 c.

16.Hacronpnas kaura yunrtens xumun: 10 kimace / O.C. INabpuensn, W.I'. Octpoymos — M.: JIpoda, 2006, 113 c.

17.. Hacronbhas kaura yuurens xumuu: 11 xmace: B 2 4. / O.C. T'abpuensn, ['.I'. JIsicoBa, A.I'. BBenenckas — M.: JIpoda,

2006, 314 c.
18.00yuenne xumuu Ha ocHOBe MexnpenmerHor uHterpanuu / H.E. Ky3nenosa, M.A. Illatanos. — M.: Benrtana-I'pad,

2006, 327 c.

19.Xumus B Tabnunax. CrnpaBounoe nocooue/ Haconora A.E. - M.: JIpoda, 2000 (snexTpoHHOE yueOHOE U3TaHUE)

20.Opranmyeckas xumus 11 xmacc. ba3oBblii  ypoBeHb: Yueb. s o6mieoOpazoBaTenbHbIX  yupexaeHui /..
Hosommuckuii, H.C. HoBommuckas. — 3-e uza. — M.: OOO «Tun «Pycckoe cinoBo» - PCy», 2009. — 176c.

21.XuMusi 1 HMCKYCCTBO: OpraHU3aTOP-MpakTHKyM Juist ydamuxcs 10-11 kmaccoB o0011e00pa3oBaTesibHbIX YUpEKICHUA/
TurtoBa U.M. - M.: Benrtana-I'pad, 2007, 310 c.

22.06mas Xumus. CoopHuk 3amad u ynpaxaeHuit: Yue6. [Tocooue/ Xomuenko U.I'. — M.: OOO «U3narensctBo HoBas
Bonna». U3patens Ymepenkos, 2006 — 256¢.

23.Xumus B mikosne. HaydHo- TeopeTuyeckuil U MeToandeckuil xxypHail. M3narensctBo «LleHTpXuMmpeccy.

HNHTepHeT — HCTOYHUKU:
http:// www. alleng.ru

http:// www.him help.ru

http:// www.hemi. nsu.ru
http:// www.ruscopybook.com.

b S
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEJMETA

KoHTposib M omeHKa pe3yJabTaTOB OCBOEHHUS Yy4eOHOro MpeaMeTa OCYIIECTBISIETCS IMpernojaBaTelieM B IIPOIECcCe
MPOBEJCHUS TEOPETUUECKUX U MPAKTUUECKUX 3aHATUH, MU PepeHIupOBaHHOTO 3aUeTa.

®opMbI 1 METOAbI KOHTPOJIS U
OIleHKHU MpeIMeTHBIX
pe3yJbTaTOB 00yUeHusl

IIpeamMeTHbIe pe3yabTaThl 00y4eHHs
(ocBOCHHBIE YMeHMS, YCBOCHHbIE 3HAHUS), C Y4€TOM JUYHOCTHBIX pPe3y1bTaTOB

B pesyabTate ocBOeHHs yUeOHOT0 NpeMeTa BbINNYCKHUK HA 0230BOM YPOBHe
HAY4YMJICH: - BJIAJIETh CUCTEMOM XMMHUYECKUX 3HAHUW, KOTOPAsi BKIIOYAET:
OCHOBOIIOJIATAOIINE TTOHATHS (XUMUYECKUH JIEMEHT, aTOM, dJIEKTPOHHAs1 000JI09Ka aToMa,
s-, p-, d-DJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
DJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKasl CBSA3b, MOJIb, MOJISIpHAsA Macca, ITpoBepka OMAIIHETO 3a/1aHHUS.

MOJIIpHBIA 00BEM, YITIEPOJHBIN CKETET, (PyHKIMOHANIbHAS TPYIIa, paainuKall, H30Mepus, TectupoBanue.

U30MEPbI, TOMOJIOTUYECKUN PSiJl, TOMOJIOTH, YIIEBOAOPOAbI, KUCIOPOA- U a30TCOIEpKAIINE 3amura npakTHIECKOi padOTHI.
COoeIMHEHHUs, OMOJIOTUUECKH aKTUBHBIE BelllecTBa (YIIIE€BOIbI, )KUPHI, OCJIKH), MOHOMED, YCTHBIN U IMCbMEHHBIH OPOC.
IIOJIUMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COCUHEHUSI, KPUCTAJUINYECKAS AuddepeHnrpoBaHHBbIN 3a4eT.

pEeILIeTKa, TUIIbl XMMUUYECKUX peaklni (OKMCIUTEIbHO- BOCCTAHOBUTEIbHBIE, K30~ U
SHAOTEPMHUYECKUE, PEAKIINA HOHHOTO OOMEHA), PACTBOP, SJEKTPOIHUTHI, HEIIEKTPOJIUTHI,
IEKTPOJIUTUYECKAS JUCCOLMALNS, OKUCIIUTEIb, BOCCTAHOBUTEID, CKOPOCTh XUMHUYECKON
pEeaKLHK, XUMUYECKOE PABHOBECHUE), TEOPUH U 3aKOHBI (TEOPHSI XUMUYECKOTO CTPOCHHMS
opranndeckux BeniectB A.M. BytinepoBa, TeopHs 3JIEKTPOIUTHYECKON JUCCOLMALINH,
nepuoanyeckuii 3akoH /.M. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOJIOTUYECKUE CBEACHUS O CBOWCTBAX, COCTABE,
MOJIy4YEeHUHU U 0€30I1aCHOM MCIOJIb30BAaHUHU BAKHEHIINX HEOPTaHUYECKUX U OPTaHUYECKUX
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BELIECTB B OBITY U MPAKTUUYECKOM J1€ITEIbHOCTH YEJIOBEKA;

- YMETh BBIABJISTH XapaKTEpHbIC MPU3HAKKM M B3aUMOCBSI3b HM3YYEHHBIX MOHSTHUU,
MPUMEHATh  COOTBETCTBYIOLIME TIOHATUS TMPU  ONHCAHUE CTPOCHUS U  CBOMCTB
HEOPraHMYE€CKUX M OPraHMYECKUX BELIECTB U WX MPEBPALLCHUM; BBISBISATH B3aHUMOCBS3b
XMMHUYECKUX 3HAHUW C MOHATHSMH W NPEACTABICHUSIMU JIPYTUX E€CTECTBECHHOHAYYHBIX
MPEIMETOB;

- YMETh HCIIOJb30BaTh HAWUMEHOBAHUA XHMHUYECKHUX COCIMHEHUN MEXKIYHAPOIHOIO
COK03a TEOPETUYECKOW W NPUKIAAHOM XHMUHA W TPUBHAIbHBIC HA3BAHUS BAXKHEUILIHMX
BELIECTB (ATWJICH, AalEeTWIEeH, TIUUEpuH, (eHon, ¢GopMalbaerua, YKCYCHas KHCIIOTa,
TJIMIUH, YTapHBIMA a3, YIJIEKUCIbIA ra3, aMMHaK, ralieHas M3BECTh, HErauleHas HU3BECTb,
MUTbEBAasl COJla U JAPYIHX), COCTaBIATh (POPMYJIbl HEOPraHUYECKUX U OPraHUYEeCKuX
BELIECTB, YPaBHEHUS XHUMHUYECKUX pEAKIUH, OOBICHATh HX CMBICI; TOATBEPXKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBA BEMIECTB COOTBETCTBYIOIIMMHU ASKCHEPUMEHTAMH H
3alUCAMM YPAaBHEHUN XUMHUECKUX PEAKIIUL;

- YyMETh  YCTAaHABJIMBATh  MPHUHAJJIEKHOCTh  W3YUYEHHBIX  HEOPraHHUYECKHX U
OPraHMYECKUX BEUIECTB K ONPEACJIEHHbIE Kjlaccam W TpyNIaM  COEAWHEHUN,
XapaKTEpU30BaTh MX COCTAB M BAXXHEWILHME CBOWCTBA; OMNPEAEIATh BUJIBl XUMHYECKUX
CBsI3ell (KOBAJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS), THUIbl KPUCTAIIUMYECKHUX
PEIIETOK BEMIECTB; KIACCU(DUIIMPOBATH XUMUYECKUE PEAKITUN;

- copMUPOBATH MPECTABICHUS: 0 XUMUYECKON COCTABIISIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B TTO3HAHUS SBJICHUN TIPUPOJBI, B (DOPMUPOBAHUY MBITTUICHHUS
U KYJbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOM I'PAMOTHOCTH, HEOOXOJUMOMW [JIsl PEIICHHUS
MPAKTUYECKUX 337a4 M IKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/I0POBBIO U
IPUPOJHOM CPELE;

yMETh MPOBOJUTH PACUETHI MO XUMHUYECKUM (POpMyJiaM U YpaBHEHUSM XUMHUYECKUX
peakuMii ¢ MCHOJb30BaHUEM (PUIUUYECKUX BEJIUYMH, XapaKTepU3YIONIMX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bEM (HOPMaJIbHBIE YCIOBHUS) Ta30B, KOJIMYECTBA
BEIIECTBA; KCIOJIb30BATh CHUCTEMHbBIC XMMHWYECKHE 3HAHUS JUIsl NPUHSATHS PELUICHUM B
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KOHKPETHBIX JKM3HEHHBIX CUTYalUsAX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

yMETh IUIAHUPOBAaTh M BBIMOJHATh XMMHYECKHUH HSKCHEPUMEHT (MpeBpalieHUs
OPraHWYECKUX BEIIECTB IPU HAIPEBAHHHM, IOJYYEHUE ITUIIEHA U M3y4YEHUE €ro CBOMCTB,
Ka4eCTBEHHBIC PEAKIMU HA aJbJCTUAbl, KPAXMAJI, YKCYCHYIO KACIIOTY

JeHaTypauus OeJIKOB MPU HArPEBAHUU, [IBETHBIE PEAKIIMH O€IKOB; MPOBOIUThH PEAKIIMH
MOHHOTO OOMEHa, OMNpeAeNsATh Cpely BOJHBIX PAacTBOPOB, KaueCTBEHHbIE pEaKlIUU Ha
cynb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS; PEIIATh SKCIEPUMEHTAIbHbBIE
3amaun no temam "Metamnel" u "Hemeramibl") B COOTBETCTBUU C IpaBUJIAMU TEXHUKH
0e3omacHOCTH TMpu OOpalleHWH C BellecTBaMu U JIabopaTopHbIEe 000PYIO0BaHUEM;
MPEACTABISATh PE3YJbTaThl XMUMHYECKOTO SKCIEpUMEHTa B (opme 3amucu ypaBHEHHM
COOTBETCTBYIOIIMX Peakuuii u (GOpMyYJIUPOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

- YMETh AaHAJIU3UPOBATh XHMHUYECKYI0 HWH(OpMaIUIO, TMOJYy4YaeMyl M3 pa3HbIX
MCTOYHHUKOB (CpEJCTB MaccoBOM nHGopMalnu, cetb HTepHET u Apyrue);

- BJQJETh OCHOBHBIMM METOJAMH HAYYHOTO IIO3HAHUS BELIECTB M XHMHUYECKHX
ABIIeHUH (HaOII0IeHNe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh MPOBOJUTH PACUETHI O XUMHUUYECKUM (POopMyJiaM U YpaBHEHHSIM XUMUYECKUX
peakiuil ¢ HCMHOJb30BaHUEM (U3MUECKUX BEJIWYHH, XapaKTEepHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0o0bemMa (HOpMallbHbI€ YCJOBHsI) Ta3oB, KOJIMYECTBA
BEILECTBA; MCIOJb30BATh CUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl NPHUHATHS DPEIICHUNA B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHUE

- chOpMHPOBATH MPEJCTABICHUS: O XUMUYECKON COCTABIISIONICH €CTECTBEHHOHAYYHOM
KApTUHBI MUpPA, POJIA XUMHUH B TIO3HAHUU SIBICHUMN MPUPOBI, B POPMUPOBAHUYU MBIIILICHHUS
U KYJbTYpbl JUYHOCTH, €€ (PYHKIIMOHAJIILHOM I'PAMOTHOCTH, HEOOXOJUMOMW [JIsl PEIICHHUS
MPAKTUYECKUX 3a7a4 U IKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CPELE;

- YMeTh COOJIIOIaTh MPaBUJIa IKOJIOTMYECKH 1EJIECO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM ESITENBHOCTH B LEISAX COXPAHEHUS CBOETO 3[I0POBBS U OKPYKAIOIIEH MPUPOTHON
CpeJibl; YYUTHIBATh ONACHOCTh BO3/ICHCTBUS HA )KMBbIE OPTaHU3MBbI OITPE/IEIICHHBIX BEIIECTB,
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IHOHMMas CMBICJI ITIOKa3aTCIA HpCHCHBHOﬁ ZIOHYCTI/IMOﬁ KOHIOCHTpAlNH
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