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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
crneruanbHocTu CITO 27.02.07YnpaBieHue Ka4yeCTBOM MPOAYKIIMH, MPOLIECCOB U
ycayr (110 OTpacisim)

1.2. Mecto y4yeOHoI nucuunannbl B cTtpykrype IIIICC3:

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

1.3. Hearun wu 3agaum y4yeOHOH  JMCUMIUVIMHBI — TpeOoBaHUs K
pe3yJbTaTaM OCBOCHUSI Y4eOHOM JTMCIUIIIUHBI:
Heabio peasuzanun padodeii MporpaMMsbl SIBJISIETCH OCBOCHUE COJAEpKAHMS
y4eOHOW JUCHMIUIMHBI XHUMHS U JOCTHKEHHE OOYyYaroIMMMCS pe3yibTaToB
U3Yy4YEHUS B COOTBETCTBUU C TpeboBaHusMH, yctaHoBieHHBIMU PI'OC COO c
ydeToMm npodeccronanbHoi HanpasiaeHHocTH OT'OC CIIO.

Heau n nuiaHupyemble pe3yJbTAaThl 0CBOCHUS JUCHUIIMHBI:
Heas: dbopMHpOBaHUE Yy CTYACHTOB TPEACTABICHHUS O XHUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHbI MHUpPa KaK OCHOBBI TMPHHATHA
peUIeHUul B KU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYAIIMSIX, OTBETCTBEHHOTO
MOBEJICHUS B IPUPOTHOM CPEE.

3agaum:

1)chopmupoBaTh TNOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
IPOLIECCOB U SIBICHUM B OKPYXKAIOLIEW Cpese, LENOCTHOM HAy4YHOW KapTUHBI MHUPA,
B3aMMOCBSI3H M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

2)pa3BUTh YYEHMsI COCTaBIATh (POPMYJIbl HEOPraHUYECKUX M OPraHMYECKHUX
BELIECTB, YpPaBHEHHSA  XHMHUYECKUX  pEAKIHi, OOBACHATH HX  CMBICI,
MHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKUX JKCIIEPUMEHTOB;

3)chopmupoBathb HaBbIKH IIPOBEICHUS IPOCTENIINX XUMUYECKUX
IKCIIEPUMEHTAJBHBIX HCCIAENOBAaHUN C COOJIOJCHHEM TMpaBuil 0OE€30MacHOTO
oOpallieHus1 ¢ BEIIeCTBaMU | JJAOOpaTOpHBIM 000pyI0BaHUEM

4)pa3BUTh yMEHHs HCIONb30BaTh HMH(POPMALMIO XUMHUYECKOTO XapakTepa H3
Pa3JINYHBIX UCTOYHHUKOB,;

5) copmupoBaTh yMEHMS TPOrHO3UPOBATH MOCIEACTBUS CBOEH AESATENBHOCTH U
XUMHYECKHUX MPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) copmMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKEHHM XUMHUYECKONW HAyKH U
TEXHOJIOTMH JIsl pa3BUTHS COLIMATIBHOM U IPOU3BOJACTBEHHOM cep.
Ilnanupyemslie pe3yJbTaThl OCBOCHHUS 0011€00pa30BATEIbHON AUCHUIIIUHBI
B coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:



- BJaAeTb  CHCTEMOM  XMMHUUYCCKHMX  3HAHMH, KOTOpass  BKJIIOYAeT:
OCHOBOIIOJIATAIONINE TIOHATUS (XMMUYECKUI JJIEMEHT, aTOM, 3JICKTPOHHAs 000J09Ka
aroma, S-, p-, d-3JEKTpOHHBIE OpPOWTAIM aTOMOB, WOH, MOJIEKYJa, BaJCHTHOCTH,
AIIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCJICHHS, XUMUUYECKAsl CBA3b, MOJb, MOJIAPHAs
Macca, MOJISIPHBIA 00BEM, YTIIEPOTHBIN CKeNeT, (YHKIMOHANbHAS TPYIIa, pPajuKal,
U30MEPHS, U30MEPBI, TOMOJOTUYECKUM Psll, TOMOJOIH, YIJIEBOAOPOIbI, KHCIOPOI- U
a30TCO/ICpIKAIINE COCIUHEHUS, OWOJOTUYECKH aKTHBHBIE BEIIECTBA (YTJICBOJBI,
KUPBI, O€JNKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUSA,  KPUCTAUIMYECKasd  pEIIeTKa, THUMbl  XUMHUYECKUX  PeaKIuil
(OKUCIIUTENILHO- BOCCTAHOBUTEIBHBIC, 9K30- M SHIAOTEPMHUECKHE, PEAKIIUd HOHHOTO
00KMeHa), pacTBOP, AIEKTPOJUTHI, HEIICKTPOIUTHI, 3JIEKTPOJUTHUYECKAS IUCCOIMAIINS,
OKUCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTb  XMMHUYECKOW  pEaKiUu, XUMHYECKOE
PaBHOBECHUE), TEOPUH U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOSHHUS OPTaHUUECKHX BEIECTB
A.M. bytnepoBa, TeopHs 3IEKTPOIUTUYECKON TUCCOLUALINHU, NEPUOJUUECKUN 3aKOH
JI.. MenpeneeBa, 3aKOH COXPaHEHHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUIA SI3bIK
XUMUH, (HaKTOJOTHIECKUAE CBEICHHUS O CBOMCTBAX, COCTaBE, TMOJIYYCHHH U OE30MacHOM
VICTIONIb30BAHMN BAKHEHUIINX HEOPTAaHUYECKUX W OPTaHUYECKHUX BEIECTB B OBITY W
MPAKTUYECKOMN ESITEIbHOCTH YEIIOBEKA;

- YMETh BBIABIATh XApPAKTEPHbIE MPU3HAKKM U B3aUMOCBS3b HU3YUYEHHBIX TOHATHUIA,
NPUMEHATh COOTBETCTBYIOIME TMOHATHA NPU ONHCAHUE CTPOEHHS U CBOMCTB
HEOPTaHWYECKMX M OPraHuYeCKMX BEIIECTB W WX TPEBpAIllCHUM; BbIABIATH
B3aMMOCBSI3b XUMHUYECKUX 3HAHUM C MOHATUAMH M MPEICTABICHUAMU JAPYTUX
€CTECTBEHHOHAYYHBIX MTPEIMETOB;

- YMETh KCIOJIb30BaTh HAMMEHOBAHUS XUMHYECKUX COCIUHEHUN MEXKITyHApOIHOTO
COI03a TEOPETHYECKOM W TPUKIAIHOW XMMHU W TPUBUAIBHBIE HA3BaHMs Ba)KHEHIMX
BEIECTB (ITHJIEH, alleTHIIEH, TIMIEpUH, (eHo, hopMalbAeTul, YKCyCcHas KHCIOTa,
[JIMOUH, yTapHbIM a3, YIJIEKHCIbIA Ta3, aMMHUAK, TraiieHas W3BECTb, HEramieHas
W3BECTh, NHTHEBAs COAA W JPYTUX), COCTABIATH (OPMYJIbI HEOPTAHWYECKUX H
OPTaHMYECKHUX BEIIECTB, YPABHEHHS XUMHUYECKHX DEAKIMH, OOBACHATH WX CMBICT,
NOJATBEPKIATh XAPAKTEPHBIE XUMUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOUIMMHU
HKCHEPUMEHTAMU U 3AMKUCSMU YPAaBHEHUN XUMHUUYECKUX PEAKLU;

- YMETh YCTAHABIMBATH MPUHAIJICKHOCTb HM3YUYEHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEUIECTB K ONPEICICHHbIE KiaccaM U TPYNNaM COEIUHEHHH,
XapaKTEPHU30BaATh UX COCTAB U BAKHEHMIIINE CBOMCTBA; ONMPEACIATh BUIbl XUMUUECKUX
CBi3el  (KOBaJeHTHas,  WOHHAs,  MeTayIMyeckas,  BOJOPOJHASA),  THUIIbI
KPUCTAUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIIMPOBATH XUMHUECKUE PEaKIIUU;

- copmupoBaTh MPECTABIICHUSA: 0 XHMUYECKOMH COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMHUU B MMO3HAHUS SIBICHUN MPUPOJIbI, B
GOpMUPOBAHUM MBINUICHUST W KYJbTYPhl JIMYHOCTH, €€ (YHKIHOHAIBLHON
IPaMOTHOCTH, HEOOXOAMMOW JJi pEIIeHHs MNPAKTHYECKUX 3aJad U HSKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 370POBBIO U TIPUPOTHON CPEJIE;

YMETh TPOBOIUTH PACUETHI IO XMMUYECKUM (OpPMYyJiaM M YPaBHEHHSIM XUMHUYECKHUX
peakiuii ¢ UCMOJIb30BaHUEM (DM3MYECKUX BEIIMYWH, XapaKTePHU3YIOMIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beM (HOPMaJbHBIC YCIOBHS) Ta30B, KOJMUECTBA



BEILIECTBA; MCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS U MPUHATUS PELICHUN B
KOHKPETHBIX KHU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM
yMETh IUIAHUPOBATh W BBINOJHATH XUMHUYECKUM HKCIEPUMEHT (IIpeBpalleHUs
OpPraHMYECKUX BEUIECTB NMPU HArpEeBaHUU, MOJYyYEHUE STHICHA U U3YUYEHUE €ro
CBOWCTB, KAYECTBEHHBIE PEAKIIMU Ha AJIbJIETU/IbI, KpaxMaJs, YKCYCHYIO KUCJIOTY
neHatypanus OENKOB MpH HArPeBAHWH, IBETHBIE DEAKIMM OENKOB, MPOBOAWTh PEAKIIUH
MOHHOTO OOMEHa, OIpEAeNATh CPeAy BOJHBIX PAaCTBOPOB, KAUECTBEHHbIC PEaKIMH Ha
cynbdar-, kKapOoHaT- ¥ XJNOPUJI-AaHUOHBI, HA KATHOH aMMOHHMS; PEllaTh 3KCIEPUHEHTAIbHbIE
3amaun o temMaM "Metamie" 1 "Hemeramnbl") B COOTBETCTBUM C MpaBUJIAMU TEXHUKH
Oe3omacHocTH Mpu  OOpalleHMd C  BelecTBaMUM M J1abopaTopHbie  000pYyHOBAHUEM;
MPECTABNATh PE3YJIbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (OpMe 3amuCH YpaBHEHHH
COOTBETCTBYIOIIMX PEAKIUI U (OPMYIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

- YMeTb aHAIM3UPOBATh XMMHYECKYI0 HH(OpMAINIO, MOJYYAEMYI0 M3 PasHbIX MCTOYHUKOB
(cpencTB MaccoBoii MH(pOpMaIuu, ceTb MHTEepHET U Apyrue);

- BJa€Th OCHOBHBIMU METOJIAMHM HAay4YHOTO MO3HAHMS BEUIECTB M XUMHUUYECKUX SIBJICHUU
(HaOmrozieHNEe, U3MEPEHHUE, FKCTIEPUMEHT, MO/ICTIUPOBAHHE);

- YMETh TPOBOJHUTH PACUETHI O XUMHYECKAM (GOpMyNaM W ypaBHEHUSIM XHMHUYECKHX
peakiuil ¢ HMCHONb30BaHHEM (H3MYECKUX BEIUYUH, XapPAKTEPHU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MAacchl, 00beMa (HOpMaJbHBIE YCIOBHS) Ta30B, KOJIUYECTBA
BEIIECTBA; MCMOJb30BATh CUCTEMHbIE XMMHUYECKME 3HAHUS U NPUHATUS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBSA3aHHBIX C BELIECTBAMH M MX IPUMEHEHHUE

- chopMUPOBATD MPEJICTABICHUS: O XUMUUYECKOM COCTaBIAIONIEH €CTECTBEHHOHAYYHOM
KapTHHBI MUPA, POJIM XMMUH B TO3HAHUHU SIBICHUN MIPUPOJIBI, B POPMUPOBAHUM MBIILICHUS U
KYJBTYPbl IMYHOCTH, €€ (PYHKIIMOHATBHOM IPAMOTHOCTH, HEOOXOUMOA TSl peleHus!
MPAKTUYECKUX 33]1a4 U IKOJIOTUYECKH 000CHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO 1
TIPUPOTHOM CpEE;

- yMeTb cOOMI0IaTh MPaBIJIa YKOJIOTUYECKH [ENeCO00pa3HOT0 MOBEICHUS B OBITY U
TPYJOBOM JEATEIBHOCTU B LEJSX COXPAHEHUS CBOETO 30POBbS U OKPYKAOUIEH IPUPOJHON
CpelIbl; YUUTHIBATH OMACHOCTh BO3JICHCTBUS HA KUBBIC OPraHU3MbI OMPEETIEHHBIX BEIIECTB,
TIOHUMAsl CMBICIT [TOKA3aTeIs MPEAEIbHON TOMYCTUMOM KOHIIEHTpalluK

Oo0mue (OK) koMmeTeHIHM, KOTOpPble AKTYAJU3UPYIOTCH NPH H3YYECHUH
y4eOHO# JMCHUIITUHBI:

OK.02 Hcnoonp3oBaThb COBPEMEHHBIE CpEACTBAa IOHMCKA, aHalIM3a |
UHTEPIpPETAlMY  MHPOpMAMU W HHPOPMALMOHHBIE  TEXHOJIOTMH IS
BBITMIOJTHEHUSI 33/1a4 MPOGECCHOHATBHON eI TeIbHOCTH

OK.04 D¢ddexTnBHO B3aMMOIEHCTBOBATh U Pa0OTaTh B KOJUIEKTHBE U KOMaH/IE.
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJEPKAHHE IPOCICKUBACTCH 4epe3
unTerpamuio OY /1. 12 Xumusa u MJIK.04.01 Brinmonuenue padot o npodeccuu
pabounx 13321 JlaGopaHT XUMHUECKOTO aHAJIU3a



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 odpasa >KW3HH, CIIOPTA; MPEAYNPERKAAONINI 1100 MPEo10IeBaAIOTUI
3aBUCUMOCTH OT aJIKOroJisi, Tabaka, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.I.
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 54 dacoB, U3 HHUX B (opme
MPaKTUYECKOM MoAroToBku — 10 yaca; B TOM 4HucClie TPaAaKTUYECKUX 3aHATHH — 16
4acoB; CaMOCTOATEIIbHOM y4ueOHOM paboThl oOydyaromierocss - * 4Yacos;
KOHCYJIbTaluil — 12 yacos.



2. CTPYKTYPA U COAEPKAHUE YUEBHOMN JUCILUILIMHBI

2.1. O0beM yueOHOM TUCHUIJIMHBI U BUABI Y4eOHOI padoThI

Bup yuyeOHoii padoThI O0bem
4acoB
MakcumasibHas ydyeOHasi Harpy3ka (Bcero) 72
AynutopHas y4deOHasi padora (o0s3aTesibHbIC Yy4deOHBbIe 54
3aHsATHS) (BCEro)
U3 HUX B (popMe MPAKTHYECKOM MOATOTOBKH 10
B TOM YHCJIE:
JIEKIIMOHHBIE 3aHSATHUS 38
nabopaTopHbie PabOThI *
MPAKTUYECKUE 3aHITHUS 16
KOHTPOJIbHBIE pabOThI 6
CamocrosiTesibHasi paboTa 00y4arierocst (Bcero) ®
B TOM YHCJIE:
[ToaroroBka coobmeHus *
CocraBiieHuE KOHCIEKTA
Koncynpranum 12
IIpome:xxyTouHasi arrectanus B popme Ix3amen 6




2.2. TemaTu4ecKMid IJIAH U COIEeP:KAHME YYEOHOM TUCHMILIMHBI

OV 12. «XXumus»

HaunmeHoBaHue pa3aeioB u

Conep:xanue yue0HOr0 MaTepHaJia, JIaGopaTopHble PadoThI U MPAKTHYECKHE

O0BeM yacoB

Koapl koMneTeHImii

TeM 3aHSATHSA, B TOM YHucjIe B (popMe NPAKTHYECKOH MOATO0TOBKH, CAMOCTOATEIbHAs padoTa (OK) JIn4HOCTHBIX
o0yyarommnxcs pesyabtatos (JIP),
¢opmupoBannio
KOTOPbIX cnocoﬁcn;yeT
3JIEMEHT NporpaMmMmabi
NMPOrpamMMbl
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 OJTOTOBKU JIP 4
XHMHYECKHX 1 CoBpeMeHHast MoZiellb CTpoeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUH. 2/0 JIP 7
3JIEMEHTOB U XWUMHYECKUH  DJIEMEHT.  ODJEKTpOHHAash  KOHQUTypauus  aroma.
NpHPOJAa XUMHYECKOI Knaccudukanus XUMHYECKHX 3JEMEHTOB (S-, p-, d-d3JIeMeHTHI).
CBSI3U BanentHeie 25ekTpoHBI. BaneHTHOCTb. DJIeKTpOHHas Mpupoza
XUYUYECKON CBS3H. OJEKTPOOTPULATEIBHOCTh. Buabl XUMHUECKON
CBs3UW (KOBaJICHTHAs, MOHHAS, METAINTHYECKAsl, BOJIOPOIHAS) U CTIOCOOBI
ee 00pa3oBaHus
JlabopaTopnbie pabOThI
[TpakTrueckue 3aHATHS, B TOM YUCIIE B OpME MPAKTHIECKOM MOTOTOBKH 2/0

II3Nel Pemenue 3aanuii Ha UCMIOIb30BAHUE XUMUYECKONM CUMBOJIUKH U
Ha3BaHUM COEMHEHUI IO HOMEHKJIAType MEXKIYHAPOJHOTO COI03a
TEOPETUYECKON U NPUKIIAJHON XUMHUU U TPUBUAJIBHBIX HA3BAHUM IS
COCTaBJICHUS] XUMUYECKUX (DOPMYIT IBYyXaTOMHBIX CO€AMHEHUN (OKCHJIOB,
Cynb(hUI0B, THAPUAOB U T.I1.) ¥ IPYTHX

HEOPraHWYECKNX COEIMHEHUHN OTIIEIbHBIX KJIACCOB.

[IpakTrueckue 3a1aHusl HA YCTAHOBJIEHUE CBSI3H MEXKIY CTPOEHHEM aTOMOB
XUMHUYECKHX AIEMEHTOB U

MEPUOINYECKUM U3MEHEHUEM CBOMCTB XUMUYECKHX YJIEMEHTOB U UX




COEIMHEHUI B COOTBETCTBUH C
nojoxeHueM llepruonnyeckoi CUCTEMBI.

KonTtposbHbIe pabOThI

CamocrosTenbHas paboTa 00yJaronuxcst

KouncyabTanus

[IpakTuueckue 3a1aHus HA YCTAHOBJIEHUE CBSI3U MEXJly CTPOCHUEM aTOMOB
XUMHYECKHUX 3JIEMEHTOB U NMEPUOANYECKUM N3MEHEHUEM CBOWCTB
XUMHYECKHX 3JIEMEHTOB U UX

Tema 1.2.
Iepuoauveckuii
3aKO0H U TA0JIMIA
JI.A. MenaeeeBa

Copnepxanue yueOHOTO mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM
HOJIrOTOBKH

2/0

1 | [lepuoguueckas cucrema xumudeckux sneMeHToB J[.M. Menneneena.
Du3yecKu CMBICT

[lepuonunueckoro 3akona J[.M. MeHnneneeBa. 3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB XHMHUYECKHX DOJEMEHTOB, O00pa3yeMbIX HMH
MPOCTBIX W CJOXKHBIX BEHIECTB B COOTBETCTBUHM C TIOJIOKEHHEM
XHMUYECKOr0O DJIEMCHTA B [Tepuoanueckoit CHCTEME.
MupoBo33peHuecKkoe U Hay4yHoe 3HaueHue llepmommueckoro 3akoHa
JA.M. Menneneesa. Ilpornossr JI.MI. MenneneeBa. OTKpBITHE HOBBIX
XMMHYECKUX  JJIEMEHTOB. PelieHne MpakKTUKO-OPUEHTUPOBAHHBIX
TEOPETHUUECKUX 3aJaHui Ha XapakTep XUMUYECKHX 3JIEMEHTOB
«MeTammyeckue / HEMETaJNIMISCKHE CBOMCTBA,
AJIEKTPOOTPHUIATEIIBHOCTh XUMUUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX
3JIEKTPOHHBIM CTPOCHHUEM U TMOJ0KEHUEM B IEPUOINYECKON CUCTEME
xumMuueckux 3semMenToB /.M. MeHneneesa»

2/0

OK 02
JIP 4
JP 5

JlaGopaTopHble pabOoThI

[TpakTHueckue 3aHsATHs, B TOM 4ucie B GopMe MPaKTUYECKON MOATOTOBKH

*/*

KonTtposnbHbie paboThI

CamocrosTenbHas paboTa 00yJaronuxcst

Paznen 2 Xumnueckue peakimum

1010

Tema 2.1

| Conmepxanne yueGHOro MaTepuana, B TOM 4mcie B (opMe MPAKTHIECKOit

4/0

OK 02,




THunbl XUMHYECKUX OJITOTOBKU JIP 4
peakuui. 1 | Knaccupukamuss W TUOBl XUMHYECKMX pEaKIHi C  ydacTUEM 2/0 JP 7
Heopranuyeckux BemiectB. (CocTaBieHUWE  ypaBHEHUH  peakiui
COCIMHEHUS, PA3JIOKEHUs,  3aMeIlIeHus, OOMeHa, B T.4. PEaKIuil
TOpPEHUs], OKUCIICHHSI- BOCCTAHOBJICHUSI.
VpaBHeHUsI  OKHUCJIEHUs-BOCCTaHOBiIEHHS.  CTeneHb  OKUCICHUSI.
Oxucnutens u BoccraHoBUTeNb. (CocTaBleHHE U ypaBHUBaHUE
OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUNA METOJIOM 3JIEKTPOHHOTO
Oamanca. OKHCIHTEIbHO-BOCCTAHOBUTENIbHBIE pEakUUd B TPUPOJIE,
MPOU3BOJCTBEHHBIX TMPOLIECCAX M JKU3HEACSITEIIBHOCTU OpPraHU3MOB
BEIIIECTB.
JlabopaTopubie pabOTHI *
[TpakTudeckue 3aHATHSA, B TOM YHcle B (hopMe MPaKTHUECKON MOATOTOBKU 2/0
113 Ne2 KonnuecTBeHHbIE OTHOIIEHUS B XUMHUH.
OCHOBHbIE KOJIMYECTBEHHbBIE 3aKOHBI B XMMHUU M PACUEThl 110 YPaBHEHUSIM
XUMHYECKUX peakuuii. Moap Kak eAuHMIIA KOJIMYECTBAa BEIIECTBA.
MounsipHast Macca. 3aKOHBI COXpaHEHUsI MacChl M DHEPTHH. 3aKOH ABOrajpo.
Momsipabiii 00beM ra3oB. OTHOCHUTENBHAS IUIOTHOCTHh Ta30B. Pacdersl mo
YPaBHCHHUSIM XUMHUYECKUX PEAKIM C HUCHOIb30BAaHUEM MAacChl, 00beMa
(HOpMaJbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA.
KonTtposbHbie paboThl *
CamocrosiTenpHas paboTa 00yJaronuxcst *
Tema 2.2. Conepxanue yueOHOro mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH 6/0 OK 04
DIIEKTPOIUTHYECKAS OJTOTOBKU JIP 4
JHCCOIMAIIs 1 | Teopust nsnekTponuTudeckoil auccouuanuu. WOHBL. DIIEKTPOIUTHL, JIP 7
HEINEKTPOJIUTHl. Peaknuu moHHOro obmena. CocTaBieHWE peakIuit 2/0 JIP 9
MOHHOTO OOMEHAa IyTeM COCTaBIIEHUS WX TOJHBIX M COKPAIICHHBIX JIP 10
MOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIE peakluu. 3aJaHus Ha
COCTAaBJICHUE MOHHBIX PEAKLIUI
CocTaBjeHUe HOHHBIX PEaKIUi
JlaGopaTopHble pabOoThI *
[TpakTrueckue 3aHATHs, B TOM YUCIIEe B pOpME MPAKTHIECKOM MOTOTOBKH 0/0
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KonTtponbhsie padoTsl Nel CtpoeHue BeniecTBa 1 XUMHUECKUE PEaKINH

2/0

CamocrosTenbHas paboTa 00yJaromuxcs
KoncyabTanus
CTpoeHne BemecTBa 1 XUMHUYECKHE PeaKIHH

Paznen 3 Ctpoenne u cBO

ficTBa HCOPIraHnIeCKUX BCUIECCTB

162

TeMma 3. 1.
Knaccudukanus,

Conepxanue yueOHOTo mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM
MOJITOTOBKH

4/0

HOMEHKJIaTypa 1
CTPOCHHUE
HEOPraHUYECKUX
BEIIECTB.

1 | Ilpeamer Heopranumueckoil xumuu. Kiaccudukanus HEOpraHUYECKUX
BemiecTB. Ilpocteie u crnoxHble BemiecTBa. (OCHOBHBIE KJIACCHI
CIIO)KHBIX  BEIIECTB  (OKCHJIBI, THAPOKCUIBI, KHUCIOTHI, COJH).
B3auMoCBsI3p HEOPraHMYECKUX BEIIECTB. ATperatHble COCTOSHUSA
BemecTBa. Kpucramimuyeckue ©  amopdHBIE BemlecTBAa. [HIIBI
KPUCTAIJIMYECKUX PpEHIeTOK (aTOMHasl, MOJIEKyJsipHasi, HOHHas,
MeTaJuIn4ecKas). 3aBHUCUMOCTh (PH3MYECKUX CBOWCTB BEIIECTBA OT
TUNA KPUCTAUIMYECKOM  pEmIeTKH. 3aBUCUMOCTh  XUMHUYECKOU
AKTUBHOCTM BELIECTB OT BHMJAa XUMHUYECKOM CBSI3M M THUNA
KpUCTAJIIMYECKON pemeTKu. [IpuanHbl MHOrooOpasusi BELEeCTB

2/0

JlaGopaTopHble pabOoThI

[IpakTuueckue 3aHATUSA, B TOM 4ucie B (opMe MPaKTHUECKOH MOJITOTOBKU
I13 Ne3 HomeHkaTypa HEOPraHUYECKUX BEILIECTB!

Ha3BaHME BEILECTBA UCXOAS U3 UX XUMHUYECKON (hOPMYJIbI MIIM COCTABIICHUE
XUMHUYECKON (OpMYITbI UCXOJS M3 Ha3BaHUS BEIIECTBA MO0 MEXIYHAPOTHOU
(MIOTTAK) mwnu TpuBHaIbHONW HOMEHKJIIATYPE.

Pemenne mpakTUYeCKMX 3aJaHWi MO KiIacCU(PUKALUW, HOMEHKIAType U
XUMHYECKUM (POopMysaM HEOPraHMYECKMX BELIECTB Pa3INYHBIX KJIACCOB
(yrapHelii Ta3, yriIeKUCIbIA ra3, aMMHaK, TalleHas W3BECTh, HeralieHas
U3BECTh, NMUTHhEBAs COAA W JPYTUX): Ha3blBaTh U COCTaBIATH (POPMYJIbI
XUMHYECKHUX BEIIECTB, OMPEACIIATh MPUHAICKHOCTD K KJIacCy.

Hcrounnku xumMuveckoil mHPopManuu (CpeacTB MacCcoBOM HH(POPMAIINH,
cetb Wurepner wu gapyrue). I[lowmck wuHopmanmmu 1O Ha3BaHUSM,
HIeHTU(HUKATOPaM, CTPYKTYPHBIM (hopMyJiam.

2/0

KonTtposnbHbie paboThl

OK 02
JIP 4
JP 5

12



CamocrosiTenpHas paboTa 00yJaronuxcst

Tema 3.2.
Ddu3uko- XUMHYECKHE

Conepxanue yueOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
MOJITOTOBKH

CBOWCTBA
HEOPraHUYECKUX
BEIIIECTB

1| Meramm, Obume Qu3nyeckre 1 XMMUYECKHE CBOMCTBA MeTaloB. CriocoObt

HOJTy4eHHs. 3HAYCHHE METAIOB U HEMETALIOB B IPUPOJIE M IKU3HEACATENbHOCTH
YenmoBeka W opraHm3MoB. Kopposus MeTamnoB: BHABI KOPPO3UH, CHOCOOBI
3aIUTHl METAJUIOB OT KOPPO3UH

1272

2/0

2 | Hemeramme. Obmme (u3nyeckue M XUMHYECKHE CBOICTBA HEMETAIIOB.
Tunnunsie cBoiictBa HemerammoB [V— VII rpynmn. Knaccuduxamus wu
HOMEHKJIATYpa  COEAMHEHHH  HeMeTalioB.  KpyroBopoTsl — OGMOreHHBIX
3JIEMEHTOB B IIPUPOJE

2/0

3 | Xumuueckue CBOICTBA OCHOBHBIX KIACCOB HEOPraHUYEeCKHX BEIECTB
(OKCHIOB, TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB MPOCTHIX BENIECTB, BOJOPOIHBIX COCAUHEHUH,

2/0

JlabopaTopubie pabOThI

[IpakTUyeckue 3aHATHS, B TOM YUCIE B (OpMe MPAKTHUECKON TTOTOTOBKU
I3 Ne4 CocraBieHue ypaBHEHUM XUMHUUYECKUX PpEAKIUA € YydacTHEM
MPOCTBIX U CIIOKHBIX HCOPTaHUYICCKHUX BCIICCTB!:

METAJIJIOB U HEMETAJUIOB; OKCHUJIOB METAJIJIOB, HEMETANIOB U aM(pOTEPHBIX
3JIEMCHTOB, HCOPTaHNYCCKUX KHCJIIOT, OCHOBaHUM u ww®0Tepme
TUAPOKCHIOB; HEOPraHWYECKHX COJIEH, XapaKTepU3YIOUIMX HX CBOWCTBA.
IIpo¢eccuonaibuo- OPHEHTHPOBAHHOE COAEPKAHHE

PemieHue NpakTHKO-OPMEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUH Ha
CBOIICTBa, coOCTaB, MoOJy4YeHHe ¢ 0Oe30macHoe HCHIOJIB30BaHHME
BAKHEHIIMX HEOPraHW4YeCcKHX BellecTB B ObITY M NPaKTHYeCKOM
AeATEeJbHOCTH YeJ0BeKa

2/2

Kontposnbabie paboTel No2 CBoiicTBa HEOPTAaHMYECKUX BEIICCTB

2/0

CamocrosTenbHas paboTa 00yJaromuxcs
KoncyabTanus
CBoiicTBa HEOPraHMUECKUX BEIIECTB

OK 02
JIP 4
JP 7
JIP 9

JIP 10

Paznen 4 Ctpoenne u cBO

HCTBa OPraHMYeCKUX BelleCTB

18/1

Tema 4.1

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

Knaccudukanmus,

IIOATOTOBKU

6/0

OK 02
JIP 4
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CTPOEHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

1 | [losiBneHue W pa3BUTHE OPraHUYECKOM XUMHM Kak Hayku. [Ipeamer
OpraHMYEeCKOM XMMHUH. MeECTO M 3HauyeHUe OpPraHu4eCKOM XHMHUHU B
CHUCTEME €CTECTBEHHBIX HAYK.

XVMHYECKOE CTPOEHUE KaK MOPSIOK COEIUHEHUS] aTOMOB B MOJIEKYJIE
COIIACHO MX BaJICHTHOCTH. OCHOBHBIE

MI0JIO’KEHUS TEOPUU XUMHUYECKOTO CTPOCHUSI OPraHUUYECKUX COEIMHEHUI
A.M. bytnepoBa. YriaepoaHslit

CKEJIET OpraHM4ecKON MOJIEKYJbl. 3aBHCHUMOCTh CBOWCTB BELIECTB OT
XMMHYECKOTO CTPOCHUS MOJIEKYJL.

H3omepus u U30MepHI.

[TonsitTue o  QyHkmmoHanmpHOW rpynme. Pamwkan.  [IpuHIUTBL
KJIacCU(UKALUU OPraHUYECKUX COSIUHEHHH.

MexnyHnaponHas  HOMEHKIATypa W IPHUHLIMIBL  HOMEHKIJIATYPBI
opranudeckux coenuHenuid. [lonstue o6

a30TCO/EpKAIUX COEAMHEHUSIX, OMOJIOrMYEeCKH aKTHBHBIX BEILIECTBAX
(yrneBopgax, xupax, Oenkax u ap.),

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUSX (MoHOMeED, IOJINMED,
CTPYKTYPHOE 3BEHO)

2/0

JP 7

JlabopaTopHnast pabota

[IpakTuyeckue 3aHATHSA, B TOM YHcie B (GOpMe MPAKTUUYECKOH MOATOTOBKU
I3 NeS Homenkiarypa  OpraHMYECKHX COCMHEHMI OTAEJBHBIX
KJIaCCOB (HaCBIH_IeHHBIe, HCHACBIIIICHHBIC n apoOMaTHU4YCCKUC
YIJIEBOJOPOABI, CHUPTHI, (EHOJBI, albAETHAbI, KETOHbI, KapOOHOBBIE
KHUCJIOTHI U JIp.)

II3 Ne6 CocraBneHre MOTHBIX W COKPAIICHHBIX CTPYKTYPHBIX (GopMy
OpraHn4YCCKUX BCIHICCTB OTHACJIBbHBIX KJIACCOB, MCIIONL3YySA WX HA3BAHHUA I10
CUCTEeMAaTUYeCKOM U TpUBUAIBHOW HOMEHKJIAType (ITHJIEH, AaleTHIIEH,
TIUepuH, GeHon, GopManbaerua, YKCyCHas KHCIOTa, TIHIMH). PacueTs
npocTteuield GopMyibl OPraHMYECKOW MOJIEKYJIbI, HCXOASl U3 DJIEMEHTHOTO
cocrasa (B/)

2/0

2/0

KonTtposnbHbie paboThl

CamocrosiTenpHas paboTa 00yJaronuxcst

Tema 4.2

Copnepxanue yueOHOTrO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH

6/2

OK 02
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CBoiicTBa
OpPraHUYECKUX

COETUHEHUN

IIOAT'OTOBKU

1

DU3UKO-XUUNYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUW OTAEIIbHBIX
KJIacCOB (0COOCHHOCTH KiacCH(UKAIMM W HOMEHKJIATYpPhl BHYTPH
Kjlacca; TOMOJIOTHYECKMH psag W obmas (GopMmyna; H30MepHs;
(bu3HYecKue CBOWCTBA; XMMHUYECKUE CBOMCTBA; CIIOCOOBI IMOJTYYCHHUS):
— IpelenbHbIE  YIIEBOAOPOAbl (ANKaHbl M IUKJIOAIKAHBI).
['openne MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB TeIja B
IPOMBIIIICHHOCTH M ObITy. CBOICTBa NPUPOAHBIX YTIEBOAOPOIOB,
HaX0XJIeHHE B IPUPOJIEC U PUMEHEHHE aJIKaHOB;

— HEenpeJenbHble  (QIKEHBI, aTKUHBI W  alKagueHbl) U
apoMaTH4YeCcKHe yTiIeBo10poAbl. ['opeHue ameruneHa

KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHH I CBAPKU U PE3KU
METaJIJIOB

2/0

Kucnopoaconepsxammue coenraenus (CIUPTH U HEHOIBI, KAPOOHOBBIE KUCIOTHI
U OQUpH, anblerHAbl W KETOHBI, JKHUPbL, yraeBomsl). [IpakTiyeckoe
NpUMEHEHHEe  JTHIEHINMKONSA,  rmiepuHa,  ¢exoma.  [Ipumenenue
bopmanpaeruia, aneTaitbAeTHIa, YKCYCHOM KHCIOTBL. MbUTa Kak CoJH
BBICHINX KapOOHOBBIX KUCIOT. Mool CBOWCTBA MbLIA.

3amaHus Ha COCTABIICHUE YPaBHEHHUH XMMHMYECKUX PEAKIMA C y4acTUEM
OpraHNYEeCKHX BEILECTB HA OCHOBAaHUU UX COCTaBa U CTPOEHUS
A3otconmepxkamnme — coeuHEHUS  (auHBI M AYMHOKHCIOTHI,  OCJKH).
BricokoMoneKyIapHble  COEIMHEHUS (CHHTETHYECKME M OMOJOTHYECKHU-
aKkTHBHBIE). MoHOMep, momuMep, CTPYKTypHOe 3BeHO. [lomumepusanus
ATUJIEHA KaK OCHOBHOE HAIPaBJICHUE €TI0 MCIOJIb30BaHUS.

[enetnueckas cBSI3b MEXKAY KlIacCaMHM OPraHMYECKHX COEIUHEHHH

3ajaHus Ha COCTaBJIEHUE YPABHEHMM XMMMUYECKHUX peakuuil cC
y4acTHEM OpraHMYecKHMX BEIIECTB Ha OCHOBAHMM HX COCTaBa H
CTPOECHUS

2/0

CocraBieHre CXeM peakuuid (B TOM YHCIE MO TPEAIOKEHHBIM IIEMoYKaM
NPEBPAILCHHUI), XapaKTEepU3YIOMMX XHUMUYECKHE CBOWCTBA OpPTaHMYECKHX
COG,III/IHGHI/Iﬁ OTACJIBbHBIX KIIACCOB, CHOCO6BI X TMOJYYCHMSA W HA3BAHUC
OpPraHMYeCKUX COCAMHEHUH 1O TPUBUAIBHOM WM  MEKIYHAPOIHOM
CHCTEMAaTHYeCKOM HOMEHKIIATYype.

2/2

JIP 4
JP 7

JP9
JIP 10
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IIpodeccnoHaIbHO- OPUEHTHPOBAHHOE COAEPKAHME
Pemienne NpaKkTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHX 3aJlaHUN Ha
CBOWCTBA OPraHHYECKHX COeIMHEHUI OTeJbHbIX KJIACCOB

JlaGopaTopHble pabOoThI

[TpakTHYeckue 3aHsATHs], B TOM YUcie B popMe MPAKTHYECKON OTOTOBKU

*/*

KonTtposnbHbIe pabOoThI

CamocrosTenbHas paboTa 00yJaonmxcs

Tema 4.3.
WNnentudukanus
OpraHUYECKUX
BEIIECTB, X 3HAUYCHUE U
MIPUMEHEHHUE B OBITY U
MIPOU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa.

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

6/0

1

buooprannueckue coenuHeHus. llpumenenue u OuoIOrHUecKas
poib yriaeBozoB. OKHCICHHE YTIIEBOJOB HCTOYHHUK 3HEPTHU KHBBIX
oprann3MoB. O0nacTi MpUMEHEHNsT aMUHOKHUCIIOT. [IpeBpamienus OenxoB
UM B opranusme. buonormyeckue (yHKIIUM OENKOB.
buonoruueckue ¢byukuuu xupos. Ponp
OpraHM4ecKOil XUMHUHU B peIIeHHH MpoOieM MUIeBoi 6e30macHoCTH

Ponp opranuueckoil XUMHUM B PELICHHH TIpOOIEM SHEPreTHYecKOn
0e301MacHOCTH, B Pa3BUTUM MEIULMHBI, CO3JaHWM HOBBIX MAaTEpUAJIOB,
HOBBIX HMCTOYHUKOB 3HEpPIruM (aJbTE€pHATUBHBIE HMCTOYHHKHM DHEPIUH).
OmnacHocTh BO3JEHCTBUS HA UBbIE OPraHU3Mbl OPraHUYECKHX BELIECTB
OTIEIbHBIX KJIaCCOB (yrneBoaoposl, CIIUPTHI, (benonsl,
XJIOPOPraHUYECKUE NTPOU3BOIHBIE, ANBAETUABI U JIP.), CMBICH ITOKa3aTes
IIPEACIBHO JAOIYCTUMON KOHLICHTPALUU

2/0

JlabopaTopubie pabOTHI

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

*/*

Kontponbabie paboThl Ne3 CTpyKTypa ¥ CBOWCTBA OPTaHMYECKUX BEIIECTB

2/0

CamocrosTenbHas paboTa 00yJaromuxcs
KoncyabTanus
CTpykTypa 1 CBOWCTBA OPraHMYECKHX BEILECTB

OK 02
JIP 4
JP 7
JP9

JIP 10

Pa3znen 5 KuHeTnyeckue W TepMOJAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMUMHUYECKHUX

peakuui

4/2

Tema 5.1. CkopocTb
XUMUYECKHUX PEAKLIUU.
XHUMHUYECKOE

Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (HopMe MPaKTUYECKON
MOATOTOBKH

4/2

1 ‘CKOpOCTB peakIy, €€ 3aBHCHMOCTh OT pa3IU4YHBIX (HaKTOPOB:

2/0

OK 02
JIP 4
JIP 7JIP 9
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paBHOBeCHE.

OPUPOJBl PEAarupyrolMX BEIIECTB, KOHLEHTPALUU pearupyromux
BCIICCTB, TCEMIICPATYpbl U ILJIOINAAU peaKHHOHHOﬁ MOBCPXHOCTH.
Tennosie 23 (PEKTh XUMHUUESCKUX pEaKINil. IK30- U SHJOTCPMUUECKHUE,
peaKkiuu.

OO6patuMoOCTh peakIuii. XMMHUYECKOEe PAaBHOBECHE M €r0 CMEIICHHE
O[] ACUCTBUEM pa3IMYHBIX (PaKTOPOB (KOHIIEHTpPAIUS PEAareHTOB HIIN
OPOAYKTOB pEaKIMM, JaBleHHe, TemIrepaTypa) Uil CO3/JaHUA
OIITUMAJIBHBIX yCHOBI/Iﬁ IMMPOTCKAHU XUMHUYCCKUX mponeccoB.
[Tpunimn Jle [larense

JIP 10

2 | IlpodeccnoHa/IbLHO- OPHEHTHPOBAHHOE CO/IePIKaHUe 2/2
Pemenne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHUIl Ha aHAJIU3
(hakTOpoB, BIMAKOIIKMX HA H3MEHEHHE CKOPOCTH XHUMHUYECKOMH
peakuuM, B T.4. € MO3MUUH DJKOJOTHYECKH 1eJ1eco00Pa3HOro
NOBe/leHUs! B OBITY M TPY0BOii 1esITeJIbHOCTH B 1eJISIX COXPaHeHHUS
CBOEr0 3I0POBbSI U OKPY KAaIOLIeld NPUPOIHOM Cpeabl.
Pemienne npakTHKO-OPMEHTHPOBAHHBIX 3alaHNH Ha NPHMEHEHHe
npunnuna Jle- [IIlareqabe 1A HaXoKIeHUS HaNpaBJeHUS
CMeIlleHUs] PABHOBECHSI XUMHYECKOH peakiuu 1 aHaau3 GaKkTopos,
BJIUSIIOIIMX HA CMellleHHe XMMHYeCKOro paBHOBeCHsI
JlaGopaTopHble pabOoThI *
[TpakTHyecKue 3aHATHs], B TOM YKCie B popMe MPAKTHUECKON OTOTOBKU *[E
KonTtposbHbIe pabOoThI *
CamocrosTenbHas paboTa 00yJaromuxcs *
Pa3znen 6 PacTtBopbl 2/0
Tema 6.1. Conepxanue yueOHOTO mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH 2/0 OK 02
IlonsiTve 0 pacTBOpax | MOJATOTOBKH JIP 4
1 | PactBopenue kak ¢u3nko-xumMuueckuii mpouecc. PactBopsl. CriocoObr 2/0 JIP 7, JIP 9
MPUTOTOBJIEHUA  pacTBOpoB.  PacTtBopumocth. MaccoBas — JgoJist JIP 10

paCTBOpeHHOFO BEIICCTBA. CMBICJI I10OKa3aTcCIIsd Hpe;[eano I[OHyCTI/IMOﬁ
KOHIIGHTPAIlMd W €ro HCIOJb30BaHUE B OIEHKE OKOJIOTHYECKOMN
0€30I1aCHOCTH.

[MpaBuiaa SKOJOTHYECKH IEIECOO0pAa3HOro IOBEACHUS B OBITY U
TPYAOBOM JESITENBHOCTH B ILENSAX COXPAHEHHS CBOETO 3/I0POBbsI U
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OKpYXaIoIel MPUPOAHON Cpeibl; OMACHOCTh BO3JCHCTBHS HA >KUBBIE
OpTraHu3MbI OIIPCACIICHHBIX BCIICCTB.

Pemenne MpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUA  Ha
pacTBOpBI,  HCIIOJIb3yeMble B  OBITOBOM ¥  TPOU3BOJCTBECHHOMN
JeSITEIbHOCTH YEeIOBEKa

JlaGopatopHnas pabora

[TpakTHyeckue 3aHsATHs], B TOM YKcie B popMe MPAKTHUECKON OTOTOBKHU

*/*

KonTtposnbHbIe pabOThI

CamocrosTenbHas paboTa 00yJaomuxcs

Pasnen 7 Xumusi B ObITYy M NPOU3BOJACTBEHHON aeATebHOCTH 4ejoBeka (IIpodeccronanbhHo-
OPUEHTHPOBAHHOE COJIEPKAHUE)

8/4

Paznen 7 Xumus B ObITY
U NIPOM3BOACTBEHHOM
IeATeJbHOCTH
YeJ10BeKa
(ITpodeccronanpho-
OpPUEHTUPOBAHHOE

coJiep KaHue)

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

8/4

1

IIpodeccnoHaIbHO- OPUEHTHPOBAHHOE COJAEPKAHME

Hoselimme  noctukeHus  XMMHUYECKOM HAayKM W XUMHUYECKOHU
TexHojoruu. Pomp  xumum B o0ecreueHus  SKOJOTHYECKOM,
DHEPreTHYECKOM W MHUIIeBOW O€30MacHOCTH, PAa3BUTUU MEIAHIIMHEIL.
[IpaBuiia moucka v aHajlnW3a XUMUYECKON MHGOPMAIUU U3 PA3IUYHBIX
UCTOYHUKOB (Hay4Hass u y4eOHO-Hay4dHas JHTepaTypa, CpEAcTBa
MaccoBoi nHpopmaruu, cetb MIHTEpHET)

IIpodeccnoHaIbHO- OPUEHTHPOBAHHOE COAEPKAHME

I3 Ne7 Ilouck u aHanu3 KEHCOB O MPUMEHEHUU XUMUYECKUX BEIIECTB
U TEXHOJIOTHH C ydeTroM Oyaymieil mpodecCHOHATbHON JeATeIbHOCTH
M0 TeMaM: Ba)KHEWIINE CTPOUTENIbHBIE MaTEpHalbl, KOHCTPYKIIMOHHBIE
MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuallbl AJisl AJIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, HWCTOYHUKUA DSHEPIuH,
OpraHMYeCcKUe U MHUHEpalibHble YI0OpeHHUs, IeKapCTBEHHbIC BEUIECTBA,
OBITOBAsE XUMHUS.

IIpodeccnoHaIbHO- OPUEHTHPOBAHHOE COAEPKAHME

I3 Ne8 3ammra: IlpencraBieHue pe3yiabTaTOB pEIIEHUs] KEHCOB B
dbopMe MUHH-JIOKJIa/1a C Mpe3eHTauei

2/2

2/2

OK 02 OK 04
JIP 4
JP 7
JP9
JIP 10

JlabopaTopubie pabOThI
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[IpakTuueckue 3aHATHS, B TOM 4uCie B (hopMe MPaKTUYECKON MOATOTOBKH *

KonTtposbHbIe pabOThI *
CamocrosTenbHas paboTa 00yJaronuxcst
KouncyabTanus 2

Hogeitimme qocTu’eHns XUMUYECKOW HAYKU U XUMHUYECKOW TEXHOJIOTHHU

[ToaroToBka K 3K3MEHY 2
JIK3aMeH 6
Bcero: 72

3. YCJIOBUS PEAJIU3ALIUU PABOYEM IMPOT'PAMMBI YYEBHOI'O ITIPEJIMETA

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO — TEXHHYECKOMY 00ecleYyeHuIo.

Peanuzamus nporpammsl penMera TpedyeT HaIU4Yus KaOMHEeTa XUMHUH.

OOopynoBanne y4deOHOro kad0uHera: ydeOHONMpaKTHUYECKOoe U YyueOHoJabopaTtopHoe oOoOpynoBaHHe, MmKadbl — 2 MIT.,
KoMInbloTep - 1 mT., mpuHTep — 1 WT., cTON MpenoaasaTens — 1 mT., CTya npenojasareis -1 mT., CTOIbI 419 CTyAEHTOB — 16 mT.,

CTYJbd IJIS CTYA€HTOB — 24 T, cTeHa-13 mT.

OcHOBHOe 000pyI0BaHUE: KOMIUICKT Y4€OHO-METOMYECKON TOKYMEHTAIIUU, TUIAKTUUECKUE MaTepUasbl, JEMOHCTPAIMOHHbIE
CpEACTBa, IIPE3CHTAINH, AIICKTPOHHBIE YUSOHUKHU, TAOTHUIIbI.

JleMOHCTpallMOHHbIE CPECTBA O0yYCHUS:

Hab6op mkonsabi AemoncTpannonHslii HITXJI, yue6Hoe 000opyaoBanue i MpOBEAEHUS JTa0OpaTOPHBIX OIBITOB, TJIAKATHI MO
auciuIuinHe Xumus, TaOmuipl mo XuMuu (B ydeOHuKax), Tabmuipl Xumus (20 MmMTYyK), YHUBEpCAJIbHbIE KOMILIEKTHI,
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MYJIbTUMEIMIHBIE 00yYaloIre MPOTpaMMBbl, dJICKTPOHHBIE YUEOHMKU M MPE3EHTAIUM, ayJH0 U BUACO MaTepUalibl, KOJIJIEKIIUS
Uyryn u cranb. Komnexkuus Bonokna. Komnekius Metamnel. 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
Munepansabie ynoopenusi. Habop Ne 9 BC O6pa3isl Heoprannueckux Bemiects. Habop Ne 13 BC IManorenunast. Habop Ne 14 BC
Cynbdartsl, cynbdutsl, cynspuasl. Hadop Ne 17 C Hutpatsl (60mabmoii ¢ cepedpom). HaGop Ne 18 BC Coenunenust xpoma.
Ha6op Ne 19 BC Coenunenust mapranmna. Ha6op Ne 20 BC Kucnotsl. Habop Ne 8 C MoHuUTHI.

3.2.UudopmanuonHoe odecrnedeHue 00ydeHUsl.

nepeueHb y4eOHBbIX H3AaHMN, SJIEKTPOHHBIX H3JAAHMUN, SJIEKTPOHHBIX M HMHTepHET-pecypcoB, 00pa30oBaTENbHBIX IUIaT(HOPM,
DIIEKTPOHHO-OMOJIMOTEYHBIX CHCTEM, BeO-CHCTEM Ui OpraHu3alliyd JUCTAHIIMOHHOTO OOYYeHHS | YIPaBICHUS WM,
UCTIONb3yeMbIe B 00pa30BaTeIbHOM MPOIIeCcCe KaK OCHOBHBIE U IOTIOTHUTEIHHBIC HCTOUHUKH.

OCHOBHBIE HCTOYHUKH:

1. Xumus: 6a3oBbiit ypoBeHb: yueounuk CIIO/I.E Pynsutuc, ®.I'. ®enpaman.- Mocksa: [Ipocsemenue, 2024 — 336c¢.
JlonoJIHUTEIbHbIE HCTOYHUKMU:
1 . Xumus 10 xn.: Yuebnuk. bazossiit ypoers / O.C. I'abpuensa. — M.: Jlpoda, 2021.- 192 c.
2. Xumus 11 xi.: YueOnuk. bazoseiit ypoens / O.C. 'abpuensa. — M.: llpoda, 2022.- 224 c.
3. Xumusi: TecThl, 331auu U ynpaxkuenus: yueo. [Tocooue/ O.C. I'abpuensn.- 5-e uzg. — M.: lpoda, 2017.- 336 c.
4. Xumus: npaktukyMm: yue6. [locobue / O.C. 'abpuensiu.- 5-e uzn. — M.: JIpoda, 2017.- 304 c.
5. Xumus: yueouux/ Epoxun FO.M. - 18-e uza., crep. — M.: Akagemus, 2014. — 400 c.
7. COopHuK TecToBBIX 3aaanuii o xumun/ Epoxun FO.M. - 2-e u3n., crep. — M.: Akanemus, 2014. — 128 ¢
8.boromonora U.B. Heoprannueckas xumus: yueoHoe nocodue / M1.B. boromonosa. — M.: Anbsha — M: UHOPA — M, 2009.
—336 c.: un. _ (ITPODOUJID)
9. Xumus: yueonuk/ I'abpuensa O.C., OctpoymoB U.I'. - 9-e uzn., crep. — M.: U1 Axanemus, 2011. — 336 c.
10.Xumus. 10 kimacc: yue0. ns obmeoOpazoBatenpHbiX yupexaeHuit/ ['adpuensn O.C., Mackae ®@.H, [Tonomaper C.10.,
Tepenue B.U; - 6-e uza., crepeorurn. — M.: Jlpoda, 2005. — 300, c.: um.
11.Xumus. 10 knacc. ba3oBeiil ypoBeHb: yuel. s obmeoOpasoat. yupexaenuit/ 'abpuensa O.C. — 3-e uzja., nepepad. —
M.:Ipoda, 2007. — 191, c. : un.
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12. Xumus: y4e6. misa crya. npod. yue6. 3aBenenuit / O.C. I'abpuensn, U.I'. OctpoymoB. — M.: M3natenbckuii meHTP
«Axanemus», 2009, 295 c.

13.IIpakTikymM 1o 0OIIei, HEOPraHUYECKOM M OpPraHMYecKOoW XUMHH: y4eO MmocoOue sl CTYyJCHTOB YUPEXKICHHM Cpel.
npod. obpazosanus./ 'abpuensa O.C., OctpoymoB WU.I'., Jlopodeea H.M. - 5-e¢ uzn., crep. — M.: U3narensckuii meHTp
«Axagemus», 2011. — 256c¢.

14.Xumus. 11 xnacc: Yuebnuk mis obmeobpaszoBarensubix yupexaennit / O. C. I'abpuensn, I'. . JlpicoBa. — 2-e usn.,
uctp, — M., 2002. — 368 c: u.

15.Xumus qist npenonasarensi: yueoHo-metoauueckoe nmocodue / O.C. 'abpuensn, I'.I". JIpicoBa — M.: U3narenbckuii LeHTp
«Axkagemus», 2006, 280 c.

16.HacronpHas kaura yuurtens xumun: 10 kimacc / O.C. IN'abpuensn, U.I'. OctpoymoB — M.: Jlpoda, 2006, 113 c.

17.. HactonbHas kaura yuutens xumuu: 11 kmacc: B 2 4. / O.C. TI'aGpuensu, I'.I'. JIpicoBa, A.I'. BBenenckas — M.: [poda,
2006, 314 c.

18.00yuenne xumuu Ha ocHOBe MexnpenmerHor uHterpanuu / H.E. Kysnenoa, 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 o6OmieoOpazoBaTenbHbIX  yupexaeHui /..
Hoommnckuii, H.C. HoBommuckas. — 3-e uza. — M.: OOO «Tun «Pycckoe ciioBo» - PCy, 2009. — 176¢.

21.XuMuA U HMCKYCCTBO: OpraHH3aTOp-MpakTukyM it ywammxcs 10-11 kmaccoB o0mieoOpa3oBaTenbHBIX YUPEKICHHM/
TurtoBa .M. - M.: Benrtana-I'pad, 2007, 310 c.

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

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

HNHTEepHET — HCTOYHUKHU:
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 OIIEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O ITPEJIMETA

KOHTpOJI]: H OHIEHKa PpeE3yJbTaTOB OCBOCHHUA yqe6H0r0 npeaMeTa OCYHMICCTBIILICTCA IIPCIIOAABATCIICM B IIPOLCCCE

IMPOBCACHUSA TCOPCTHUICCKUX U IIPAKTUICCKUX SaHHTHﬁ, 9K3aMC€Ha.

IIpeamMeTHbIe pe3yabTaThl 00y4eHHs
(ocBOeHHBIE YMeHMS], YCBOCHHbIE 3HAHUS), C y4€TOM JUYHOCTHBIX Pe3yJIbTAaTOB

@opMbI 1 METOAbI KOHTPOJISI U
OlLIEHKH MPeAMEeTHbIX
pe3yJbTaTOB 00yUeHusI

B pe3ysbTare ocBOeHUs1 y1eOHOI0 NpeIMeTa BbINNYCKHUK Ha 0230BOM yPOBHe
HAYYHJICH: - BJIAJETh CUCTEMOM XMMUYECKHUX 3HAHHI, KOTOPasi BKJIFOYAET:
OCHOBOTIOJIAraoue MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, JIEKTPOHHAsI 000JI0YKa aToMa,
s-, p-, d-37€KTpOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMHUYECKasl CBS3b, MOJIb, MOJIIpHAs Macca,
MOJIApHBINA 00BEM, YITIEPOJHBIN CKETET, (PyHKIMOHANIbHAS TPYTIa, paanuKall, H30Mepus,
M30MEpPBbI, TOMOJIOTUYECKHUI S, TOMOJIOTH, YTJIEBOAOPOAbI, KUCIOPOA- U a30TCOAECPKAIIME
COEUHEHMSI, OMOJIOTUYECKH aKTUBHBIE BEUIECTBA (YTIEBOIbI, XKUPHI, OEIKH), MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHN S, KpUCTAIIIMYECKAs]
pEeLIeTKa, TUIIbl XMMUUYECKUX pPEaKLni (OKMCIUTEIbHO- BOCCTAHOBUTEIbHBIE, K30~ U
SHAOTEPMUYECKUE, PEAKIINA HOHHOTO OOMEHA), PACTBOP, SIEKTPOIUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJINTUYECKAS TUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKON
peakiuy, XMMUYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI (TEOPUSI XUMUUYECKOTO CTPOCHUS
opranuueckux BemectBs A.M. ByTiepoBa, Teopus 3NEKTPOIUTUUECKON JUCCOLMALINY,
nepuoanyeckuii 3akoH /.M. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOJIOTUYECKUE CBEACHUS O CBOWCTBAX, COCTABE,
MOJIy4€HUHU U 0€30MaCHOM HCIOJIb30BAaHNU BaXKHEUIIINX HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEI0BEKa,

- YMETh BBIABJISITh XapaKTEpHbIE MPU3HAKH KM B3aMMOCBA3b HM3YUYEHHBIX MOHSTHUH,

IIpoBepka noMaHero 3agaHusl.
TectupoBaHue.

3ammra npakTu4ecKon paboThI.
Y CTHBIN ¥ IUCbMEHHBIN OIPOC.
DK3aMeH.
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IIPUMEHATh  COOTBETCTBYIOIIME TMOHATHS TPU ONMCAHUE CTPOEHUS U  CBOMCTB
HEOPraHUYECKUX M OPraHMYECKHUX BEUIECTB M UX IMPEBPAILICHUI; BBISBIATH B3aUMOCBS3b
XMMHUYECKUX 3HAHUW C MOHATHSMH W NPEACTABICHUSIMU JIPYTUX E€CTECTBECHHOHAYYHBIX
MPEIMETOB;

- YMETh HCIIOJb30BaTh HAWUMEHOBAHUA XHMHUYECKHUX COCIMHEHUN MEXKIYHAPOIHOIO
COK03a TEOPETUYECKOW W NPUKIAAHON XHMUHA W TPUBHAIbHBIC HA3BAHUS BAXKHEUILIHMX
BEIIECTB (ITWUJICH, alleTWJIeH, TJMiepuH, (eHon, dopmanbaeru, YKCyCHas KHCIOTa,
TJIMLWAH, YTapHbIA Ta3, YIVIEKUCIBIM Ta3, aMMHUAK, TalleHass U3BECTh, HETAIIEHAas U3BECTbH,
MUTbEBAasl COJla U JAPYIHX), COCTaBIATh (POPMYJIbl HEOPTraHUYECKUX U OPraHUYEeCKuX
BELIECTB, YPaBHEHUS XHUMHUYECKUX pEaKIUH, OOBICHATh HX CMBICH; TOATBEPXKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBA BEMIECTB COOTBETCTBYIOIIMMHU HSKCHEPUMEHTAMH H
3alUCAMM YPAaBHEHUN XMMHUECKUX PEAKIIUL;

- YMETh  yCTAHABIMBaTh  IPUHAJIEHKHOCTh  HW3YUYCHHBIX HEOPTraHUYECKUX U
OpPraHMYECKUX BEIIECTB K ONPEACIICHHBbIE KjaccaM W TrpynmnaM COEAWHEHU,
XapaKTEpU30BaTh MX COCTAB M BAXXHEWIIHME CBOWCTBA; OMNPEAEIATh BUJIBl XUMHYECKUX
CBsI3ell (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS), THUIbl KPUCTATIUYECKHUX
PEIIETOK BEMIECTB; KIACCU(DUITMPOBATH XUMUYECKUE PEAKITUN;

- copMUPOBATH MPECTABICHUS: 0 XUMUYECKON COCTABIISIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B TTO3HAHUS SBICHUN TIPUPOJBI, B (DOPMUPOBAHUH MBITTUICHHUS
U KyJbTypbl JUYHOCTH, €€ (DYHKITMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOMW ISl PEIICHUS
MPAKTUYECKHUX 3a7a9 M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/JI0POBBIO H
IPUPOJHOM CPELE;

yMETh MPOBOJUTH PACUETHI MO XUMHUYECKUM (POpMyJiaM U YpaBHEHUSM XUMHUYECKUX
peakuuii ¢ MCHOJIb30BaHUEM (PU3UUYECKUX BEJIUYMH, XapaKTepU3YIONIMX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beM (HOPMaJbHBIE YCIOBHUS) Ta30B, KOJIMYECTBA
BEILIECTBA; HCIIOJb30BaTh CUCTEMHBIE XMMHUYECKWE 3HAHUS I NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CUTyalUsAX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

yMETh IUIAHUPOBATh M BBINOJIHITH XUMHUYECKUM HKCOEpUMEHT (IpeBpalleHUs
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OpraHUYECKUX BEUIECTB IIPU HATPEBAHUH, IIOJYYEHUE ITWJICHA U HU3YYEHUE €r0 CBOWCTB,
KA4ECTBEHHBIC PEAKLIMH HA aJIbACTHU/IbI, KPAXMaJl, YKCYCHYIO KUCIIOTY

JeHaTypanus OeJIKOB IMPU HArPEBAHUU, [IBETHBIE PEAKIIMH OEJIKOB; MPOBOIUThH PEAKIIMH
MOHHOTO OOMEHa, OMNpeAeNsATh Cpely BOJHBIX PAcTBOPOB, Kaue€CTBEHHbIE pEaKlIUU Ha
cynb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh SKCIEPUMEHTAIbHbBIE
3amaun no temam "Metamnel" u "Hemeramibl") B COOTBETCTBUU C INMpaBUJIAMU TEXHUKH
Oe3omacHOCTH TMpH OOpalleHWHd C BeleCTBaMU M JA0OpaTopHbIE 00OPYIOBaHHUEM;
NPEJCTaBIATh PE3yJbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUUH
COOTBETCTBYIOIIMX peaklnid U (OpMyJIMPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIW3UPOBATh XHUMHUYECKYH0 HWH(POpPMALMIO, IOJy4aeMyl U3 pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBOM nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIAJICTh OCHOBHBIMH METOAAMHM HAy4YHOI'O IIO3HAHMSI BEIIECTB U XUMHYECKHUX
ABJICHUH (HaOIIOIeHNEe, U3MEPEHNE, DKCIIEPUMEHT, MOJEIIUPOBAHUE);

- YMETh MPOBOJUTH PACUETHI IO XUMUYECKUM (POpMyJIaM U YPAaBHEHMSIM XUMHUYECKUX
peakiuil ¢ HCHOJb30BaHUEM (DU3MUECKUX BEJIWYHH, XapaKTEpPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa (HOpMallbHbI€ YCJOBHsI) ra3oB, KOJIMYECTBA
BEILECTBA; MCIOJb30BATh CUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl NPHUHATHS DPEIICHUNA B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMHU M UX TPUMEHEHUE

- chOpMHUPOBATH MPEJCTABICHUS: O XUMUYECKON COCTABIISIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XMMHUH B MMO3HAHUU SBJICHUHN MPHUPOABI, B (POPMUPOBAHUHU MBIIIJICHUS
U KyJbTYpbl JUYHOCTH, €€ (DYHKIMOHAIBHOM IpaMOTHOCTHU, HEOOXOIUMOM ISl pelIeHUs
IPAKTUYECKHUX 3a/1ad U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPELE;

- YMEThb COOJIIOJIaTh MpaBUJIa 3KOJOTMYECKH 1IEJIeCO00pa3HOro MOBENEHUS B OBITY U
TPYIOBOH JESTEIBHOCTH B LEJAX COXPAHEHUSI CBOETO 30POBbs U OKPYIKAIOIIEH PUPOIHON
CpElbl; YUUTHIBATh OMIACHOCTH BO3ACHCTBUS Ha )KMBbIE OPTaHU3MBI OIIPE/ICIICHHBIX BEILIECTB,
IIOHUMAsl CMBICJI [TOKA3aTeJsl PEAEIbHONW JOMYCTUMOM KOHLIEHTPaluu
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