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1.MACHIOPT PAFOYEN ITPOI'PAMMbI YUEEHOI'O ITPEJIMETA

1.1 ObdsaacTh NpMMeHeHUs padoYel NpPorpamMmbl

Pabouass mporpamma yue6Horo mpeamera bJ[.09 Xumus sBisieTcss 4acThbiO
MPOTPpaMMbl MOJATOTOBKM CIHEHHAIMCTOB CPEOHEr0 3BEHA MO CIEUAIbHOCTH
35.02.16 Okcrmryaranussi W PEMOHT  CEJIbCKOXO3SWCTBEHHOM TEXHUKH U
000opy10BaHMUS.

1.2 MecTto Y4e0HOro npeamMera B CTPYKTYype OCHOBHOM
npodeccnoHaIbLHONH 00pa3oBaTeJIbHOM MPOrPaMMbI

VYuebnniit npeamer bJ.09 Xumwus sBiusercs 0a30BOM  IUCIUIUIMHOMN
00111e00pa30BaTEeIbHOTO IHMKJIa Y4YEOHOro IUJIaHa OCHOBHOM 00pa30BaTesIbHOM
MPOTPaMMBbI 110 CIEIUATIBHOCTH.

1.3 Leapb n muianupyembie pe3yJbTaThl 0CBOCHUS YU€OHOTO IIPEIMETA:

chopMUpoOBaThH MIPEJCTABICHUE 0 XUMHUYECKOU COCTAaBJISIFOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUM SIBIICHUI TIPUPOJIbI, B
GbOpMHpPOBAaHUM MBIIUICHUS W KYJbTYpbl JUMYHOCTH, €€ (PYHKIHMOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOW MJisi PElICHUs MPAKTUYECKUX 3a/lad M IKOJOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHOM cpejie.

OcBoeHue cojaepkaHus ydeOHOro mpeaMera «XUMHS» OOCCIeYnBacT
JOCTIKEHHUE CTYJCHTaMU CJICTYIONINX PE3yIbTaTOB:
JUYHOCMHDBIX.
— CITOCOOHOCTH OIICHWBATh CHUTYaIlMi0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH,
— OCO3HAaHHE JINYHOTO BKJIaJa B TIOCTPOEHUE YCTOWYMBOTO OYAYIIETO MHTEpEC K
pa3nu4HbIM chepaM MpopecCuOHAIBHON AESTEIHHOCTH,
— yMEHHUE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynymed mnpodeccun u
peaTn30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TIIAHbI,
— AKTUBHOE HENPUATHE NECUCTBUN, IPUHOCALLUX BPE OKPYKaAKOLIEH Ccpele,
— OCO3HaHWE IIEHHOCTH HAYYHOW JEATCIbHOCTH, TOTOBHOCTH OCYIICCTBIISATH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO JEATEILHOCTh HHIUBUIYAIHHO U B TPYIIIIC;

MemanpeomMenmHublx.

— CaMOCTOSITENIbHO  (OPMYJIUPOBATh U aKTyaJIM3UpOBaTh MpodsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHaBIMBAaTh CYIICCTBCHHBIA MPU3HAK WM OCHOBAaHUSA IS
CpaBHEHUS, KJIAaCCU(PHUKAIIUU 1 0000IIECHNUS;

- OTIPENETATh LN JESTEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JOCTUKCHHS,

— BBISIBJISITH 3aKOHOMEPHOCTH W TPOTUBOPEUYHS B PAcCMATPUBAEMBIX
SIBJICHUSIX;

— BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTb, OIICHWBAaTh COOTBETCTBUE



pPE3YyIAbTATOB 1IEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUN JEATEIIbHOCTH;
— pa3BUBATh KPEaTHBHOE MBIIICHUE MTPU PELUICHUH KU3HEHHBIX MPOOIIEM;

NnpeoMemHubix.

BBISIBJISITh  XapaKTepHbIE MPU3HAKM W B3aUMOCBSI3b HM3YYECHHBIX MOHSTHUH,
NPUMEHSATH COOTBETCTBYIOIIME TOHSTHS TPU ONUCAHUU CTPOCHUS U CBOWCTB
HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB W WX NPEBpaIICHUN; BBISBIATH
B3aMMOCBSI3b XUMHUYECKUX 3HAHUW C TOHSITUSMH U MPEACTABICHUSMHU JPYTUX
€CTECTBEHHOHAYYHBIX MTPEAMETOB;

UCIIOJb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCIUHEHUH MEXIYHapOIHOTO
COI03a TEOPETUYECKON U MPUKIAHOW XUMUU U TPUBUAJBHBIC HA3BAHUS BaKHEHIITUX
BEILLECTB (ITUJIEH, AllETWIEH, TJIMLEPUH, (eHo, popManbaeru, YKCycHas KHCIIOTa,
[JIMIWH, YTapHbIA Ta3, YIJIEKUCHIBIA Ta3, aMMHAaK, ramieHass H3BECTb, HeralieHas
U3BECTh, MUTHEBAsT COJa WU JAPYTHX), COCTaBIATH (HOPMYJIbI HEOPTraHUYECKUX M
OpPraHUYECKUX BEIIECTB, YPABHEHUS XMMUUYECKHX PEaKINil, OOBICHATh UX CMBICI;
MOATBEPKAATh XAPAKTEPHBIE XWMHYECKHE CBOWMCTBA BEIIECTB COOTBETCTBYIOIIMMH
HKCIIEPUMEHTAMHU U 3aMHUCSIMU YPABHEHUN XUMUUYECKUX PEaKIIni;

yCTaHABIMBATh  MPUHAJICKHOCTh  U3YYCHHBIX  HEOPTraHUYECKUX U
OpraHUYECKUX BEILECTB K OMNPEACIICHHBIM KJlaccaM U TpYyINaM COSIUHEHUM,
XapaKkTepU30BaTh UX COCTAB U BaXKHEHIITNE CBOMCTBA; OMPEEIATh BUAbl XUMHUYECKUX
CBs3eid  (KOBaJ€HTHAasl,  MOHHAs,  METaJUIMYecKas,  BOJIOPOJHAS),  THIIbI
KPUCTALTNYECKUX PEIIETOK BEIIECTB; KIaCCU(PUITUPOBATH XUMUUYECKUE PEAKIIHH;

MPOBOAUTH PACUETHI MO0 XUMHYECKUM (DOPMYJIaM U YPaBHEHUSIM XUMUUYECKUX
peakiui ¢ UCMoIb30BaHUEM (PU3UYECKUX BEIUYUH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, OObeMa (HOpPMajlbHbIE YCJIOBHS) Ta3o0B,
KOJIMYECTBA BEUIECTBA; UCIIOIb30BaTh CUCTEMHbBIE XUMUYECKNUE 3HAHUS JI IPUHSITHUS
pEIIeHN B KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMH M UX
MIPUMEHECHUEM;

IUTAHUPOBAaTh W  BBINOJHATH XUMUYECKUM OKCIEPUMEHT (TIpeBpalllCHUS
OpraHWYECKUX BEUIECTB IPU HATPEBAHUM, MOJYYEHUE HSTUJIEHA U HU3YUYEHUE €ro
CBOMCTB, KAQUECTBEHHBIC PEAKIMU Ha aJbJETUbl, KpaXMall, YKCYCHYIO KHUCJOTY;
JeHaTypaius OeJKOB IMPU HarpeBaHWM, IBETHHIE pPEAKUUH OETKOB; MPOBOJUTH
peakiud MOHHOTO OOMEHa, OMpENeNATh CpPeAy BOIHBIX PACTBOPOB, Kau€CTBEHHBIC
peakiuu Ha cyibdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS; pellaTh
AKCTIEpUMEHTaIbHbIE 3a1auM 1o TeMaM "Metamisl" 1 "HemeTaibsl") B COOTBETCTBUM
C TpaBWIaMH TEXHUKH O€30MacCHOCTH TIpU OOpAIllEHHWH C BEIIECTBAMU U
Ja00paTOPHBIM  O0OpPYJIOBAaHMEM;  MPEJCTABIATHL  PE3yJbTaThl  XUMHUUYECKOTO
JKCTepUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIMX pEAKIUNA U
(bopMyIMpPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB.

B pesynbTate ocBoeHuss y4yeOHOro mnpeaMmera «XHUMHUs» O0O0ydaroImuecs
JTOJIKHBI:

3uams.

OCHOBOITOJIAralIINE MOHATHS (XUMUYECKH 3JIEMEHT, aToM, 3JEKTPOHHAas
o0ojlouka aToma, S-, p-, d-d2JIEKTpPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEICHb OKUCICHUS, XUMHUYECKas CBS3b,



MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00bEM, YIIIEPOJIHBIM CKeJeT, (PyHKIIMOHAIbHAs
rpynmna, paadkan, H30Mepusi, H30MEPbl, TOMOJOTHYECKUNA psl, TOMOJIOTH,
YIIEBOAOPO/AbI, KHUCIOPOJ- M a30TCOJAEpXkAIIUe COCAUHEHHS, OHOJIOTMYECKH
aKTUBHBIC BEIECTBA (YIJIEBOJIbI, KUPBI, OCJIKH), MOHOMEpP, MOJUMEpP, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUs, KPUCTANIMYECKas peIIeTKa, THUIIbI
XUMHUYECKUX peakiuii (OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIE, IK30-U
SHAOTEPMUYECKUE, PpEaKIMM HOHHOrO O0OMeHa), pacTBOp, DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS] JUCCOLMALINS, OKUCIUTENb, BOCCTAHOBHUTEID,
CKOPOCTh XMUMHUYECKON peaKIMh, XUMUYECKOE PABHOBECHE), TEOPUH U 3aKOHBI
(Teopusi XUMHUYECKOTO0 CTPOCHHsI opraHnyeckux BeniectB A.M. byrtieposa, Teopus
ANEKTPOJUTUYECKON THUCCOIMAINK, nepuoandeckui 3akon .M. MenneneeBa, 3aKkoH
COXpaHEHUs  MaccChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH  S3bIK  XHUMHH,
(aKTOJOTMYECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, MOJYYEHHMH W O€30MacHOM
UCIOJIb30BaHUU BAXKHEHIIMX HEOPraHUYECKUX M OPraHMYECKHUX BELIECTB B OBITY U
IIPAKTUYECKOM JESITEIIBHOCTH YEJIOBEKA.

Ymemn:

BBISIBJISITH XapaKTEpHbIE MPU3HAKW W B3aUMOCBSI3b M3YUEHHBIX MOHITHM,
IPUMEHATH COOTBETCTBYIOIIME IIOHATHS IPU ONMCAaHUM CTPOEHUS U CBOWCTB
HEOPraHWYECKUX M OPraHMYeCKUX BELIECTB M MX MPEBPALLEHUI; BBISBIATH
B3aMMOCBSA3b XMMMUYECKUX 3HAHUH C MOHATHSAMH U NPEICTaBICHUSAMH JPYTUX
€CTECTBEHHOHAYYHBIX MIPEAMETOB;

MCIIOJIb30BaTh HAWMEHOBAHUSI XHMHUYECKHX COEAMHEHUH MEXIYHAapOIHOTO
COI03a TEOPETUYECKOW U MPUKIIATHON XUMHUU U TPUBUAIBHBIE HA3BAHUS BAKHEUIIINX
BEILLECTB (ITWJICH, alleTWIIEH, TJIMLEpPUH, (eHol, popManabaerul, YKCycHas KUCIOoTa,
[JIMLIWAH, YTrapHbIA Ta3, YIJIEKUCHIbIA Ta3, aMMHAaK, ramieHas HW3BECTb, HeralieHas
U3BECTh, MUTHEBAsi COJAa M JAPYIHX), COCTaBIATH (DOPMYJbl HEOPraHUYECKHX U
OpPraHUYECKUX BEIIECTB, YPABHEHHS] XUMHUUYECKUX PEAKIMM, OOBSICHATh MX CMBICI;
NOATBEPKIAATh XapaKTEPHbIE XUMUYECKHE CBOMCTBAa BELIECTB COOTBETCTBYIOIIUMHU
HKCIIEPUMEHTAMU U 3aIIUCSIMU YPaBHEHUIN XUMUYECKUX PEAKIIHIA;

YCTaHABIMBAaTh  NPUHAUICKHOCTb  W3YYEHHBIX  HEOPraHMYECKUX U
OpraHMYECKMX BEUIECTB K OIpPEACIICHHBIM KJaccaM M TpyNnaM COEIWHEHHH,
XapaKTepU30BaTh UX COCTAB M BaXKHEUIINE CBOWCTBA; ONPEALISTh BUIbI XUMUYECKUX
CBsi3e  (KOBaJIeHTHasi,  MOHHAs,  MeETa/UIM4yeckas,  BOJOPOJHAs),  THUIIbI
KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KIacCU(UIUPOBATH XMMUUECKUE PEAKIUY;

OCHOBHBIMU METOJAMH HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI
(HabusrozieHre, U3MEpPEHNe, IKCIIEPUMEHT, MOJICITUPOBaHUE);

IPOBOJUTH PACUYEThl MO0 XUMUYECKUM (HOpMYyJIaM U YPaBHEHHSIM XUMHUYECKUX
peakiuii ¢ UCMoIb30BaHUEM (U3MUECKUX BEIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOpPOHBI: MAacChl, O0ObeMa (HOpPMaJbHBIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh CUCTEMHBIE XUMUYECKHE 3HAHUS ISl IPUHATHS
pelieHnii B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsX, CBA3AHHBIX C BEIIECTBAMU U HUX
IPUMEHEHHUEM;

IUTAHUPOBATh U BBIMOJHATH XUMHUYECKUI SKCIEPUMEHT B COOTBETCTBUHU C
IpaBUJIaMU TEXHUKU O€30MacCHOCTH MPHU OOPAILIEHUH C BEIIECTBAMU U JIaOOpaTOPHBIM
000pyIOBaHUEM; MPEACTABIATH Pe3yJbTaThl XMMHUYECKOrO IKCIEpPUMEHTa B (opme



3alliCH ypPaBHEHUU COOTBETCTBYIOIIMX peakiuuid u (OpMyIHpPOBATH BBIBOJBI HA

OCHOBC 3THUX PC3YJILTATOB.

2.CTPYKTYPA U COAEP KAHUE YYEGBHOI'O ITPEIMETA

O6bpeM yuebHOro mpenMeTa 1 BBl Yd4eOHOM paboThI

Bun yuebnol paboThl

O0BeM B yacax

OO0s3aTenbHas yueOHas Harpy3Ka, B TOM YHCIIE 64
JIEKIUHU, YPOKH 32
nabopaTopHbIe PabOTHI 20
IIPAKTUYECKUE 3aHATUS 12

KOHCYJIbTallUH

KypcoBasi pabota (IIpoexT) -

CamocTtosTenbHas paboTta 8

ITpomexxyrouHast aTTecTanus B HopMe IK3ameHa -

Bcero o nucouruinze 72
2.1 TemaTnyeckuii njiad u cogep:kanue bJ1.09 Xummusi
HanmeHnoBanue Copnepxxanue y4eOHOro MaTepuana, MpakTUIeCKUe 3aHsATHS, ObBem
pa3aeiioB U TeM caMoCTosITeIbHas paboTa 00yJaroIuXcs 4acoB
Pa3pnen 1. Teopusi cTpoeHusi OPraHUYecKMX COeIMHEHUI
Tema 1.1 Teopus Conep:xanue y4eOHOro MaTepuaJia 4
CTPOCHHUS HHCcTpyKTaxX 0 TEXHUKE 0€30MacHOCTH
OpraHUYeCKUX IIpeamet oprannueckoit xumun. CpaBHEHHE OPTaHUIECKUX
COeIMHCHHH COEMHEeHHI C HeopraHn4ecKuMu. [IpupoaHbIe, NCKYCCTBEHHBIE U 4
CUHTETHYECKHE OpPTraHMYECKHUE COUHEHUS.
BxoziHOM KOHTPOJIb
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa 8
YT1eBO0POIBI U HX AJKaHBI: TOMOJIOTHYECKUH psJl, U30MEPHUSI U HOMEHKIIATypa aJIKaHOB.
HPUPOJHBIC XVWMUYEeCKHe CBOWCTBA alKaHOB (Ha TpUMEpe MeTaHa W 3TaHa):
HCTOYHHKH rOpeHue, 3aMelleHue, pasjlokeHue U jgerunpuposanue. Ilpumenenue
aJKaHOB
AJNKeHbI. DTHIICH, ero MoJdy4eHHue (AernIpupoBaHrieM dTaHa 1
Jerujparanield 3TaHona). XMMHYeCKHe CBOMCTBA ATUIIEHA: TOPEHHE, 4
KauyecCTBEHHBIE peakinu. AJKaJaueHbl 1 Kaydyku. [lonsTae 00
aJKa/IneHaX KaK YIIeBOIOPOJIaX C ABYMS JBOWHBIMU CBS3SIMH.
XuMudeckue CBoicTBa OyTaaneHa-1,3 u u3onpeHa: obeclBeYBaHHE
OpOMHO¥ BOJIBI M TIOJMMEpHU3aIs B Kaydyku. PesnHa
AnKWHBI. ATIETWICH, €ro TMOJydYeHHWe NHPOJIM30M METaHa |
KapOUAHBIM CIOCOOOM. XMMHYECKHE CBOMCTBA.
B ToM unciie, NpaKTHYECKUX 3aHATHI 4
[Ipaktrueckoe 3ansaTre Ne 1 «YTaeBOIOPOIBI H3yUEHUE CIIOCOOOB 4
MOJTYYEHUS] U XUMHUYECKUX CBOHCTBY.
Tema 1.3 Conep:xxanue ydueOHOr0 MaTepuaJia 8
Kucnoponconepxammue | Cruptol. [lomydenune sTanona 6poskeHHEM TITFOKO3BI M THApaTanen
OpraHHYecKue stuiieHa. ['uapokcuibHas rpynmna Kak QyHKIHOHATbHAS. XUMUYCCKIE
COCTMHEHNS CBOICTBa ATaHOJNA: TOPEHUE, B3aUMOJIEIICTBHE C HATPHEM,
00pa3oBaHKE TIPOCTHIX U CIOXKHBIX 3QUPOB, OKUCIICHHUE B aJIbJICTH/I.
[IpumeHeHune 3TaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €ET0O
MOCJIEACTBHA U TIPEAYIpEKACHHE.
Kamennsiit yrosib. @enon. Kokcoxumudeckoe mpou3BOJICTBO U €ro




Haumenosanue
pa3NesoB M TEM

Copnepxanue y4eOHOro MaTepuana, MpakTHIeCKUe 3aHATHS,
camocTosTeTpbHas paboTa obydJaromuxcs

O0Bem
4acoB

npoaykuus. Ilonyuenue ¢peHona KOKCOBaHMEM KaMEHHOT'O YIJIS.
[Nonukonaencauus ¢penona ¢ GopMaabAerHIOM B
(henomodopmansaeruanyto cmoiy. [Ilpumenenne dheHona Ha OCHOBE
CBOICTB.

Anpaeruapl. [lonydyeHue anbaeruioB OKUCIEHHEM COOTBETCTBYOIINX
CIHUPTOB. XUMHUECKHE CBOWCTBA AJbJCTHIOB: OKUCICHHE B
COOTBETCTBYIOIIYIO KHCJIOTY U BOCCTAHOBJIEHUE B COOTBETCTBYIOILUI
ciupt. Ilpumenenne popmanbaernia u aneTaabAeruia Ha OCHOBE
CBOMCTB

KapOonossie kucioTsl. [lomydenne kapOOHOBBIX KHCIOT OKHCICHUEM
anpJeruoB. XWUMHYECKHE CBOWCTBa YKCYCHOM KHCJOTHL: OOIIHe
CBOIWCTBA C HEOPTaHMYECKMMHU KHCJIOTAMH M PEaKIusl dTepr(pHUKaLnm.
IIpuMeHeHne yKCYyCHOI KHCIIOTHI HA OCHOBE CBOMCTB.

VYrneBogpl. YriaeBoapl, HMX  KiacCH(UKaLus:  MOHOCAXapHIbl
(rnmroko3a), amcaxapuabl (caxaposza) M TOJUcaxapuibl (Kpaxmal U
LeJUTI0N03a). 3Hau€HUE YIJIEBOJAOB B JKMBOM MPHUPOJE U B KU3HU
YeJI0BEKa

B Ttom YUCJI€C, IPAKTHICCKUX 3aHATHI

[IpakTudaeckoe 3ansatue Ne 2«Crupthl. Anbaeruabl. KapooHoBbie
KHUCIOTHL. V3yueHne cnoco00B MOTydeHHs 1 XUMHYECKUX CBOHCTBY
[IpaxTuueckoe 3anstue Ne 3 «lIpupoagasie noaumepsl. M3yuenue
CHoco00B MOMYYEHHUS U XUMHYECKHX CBOHCTBY

CamocrosiTenbHas padora Ne 1 perenne 3axa4

Tema 1.4.
Bbrnonornuecku
aKTHBHBIE
OpraHUYeCKHe
COEIMHEHHS

Conep:xanue yueOHOro MaTepuaJia

®epmenTsl. DepMeHTHI Kak OMOIOTHYECKHE KaTaIH3aTOphl OEIKOBOH
rpupobl. OcoOeHHOCTH PYHKIMOHUPOBaHUs (hepMeHTOB. Pob
(hbepMEHTOR B JKU3HECIATCILHOCTH JKUBBIX OPraHU3MOB ¥ HAPOTHOM
XO3SMCTBE

Buramunsr. [lorarue o Butamunax. Hapymenus, cBsi3aHHBIE C
BHUTAMHHAMHU: aBUTAMUHO3BI, TUTIOBUTAMIHO3BI U TUIIEPBUTAMUHO3HEI.

B ToM unciie, npakTHYeCKUX 3aHATHI

[Ipaktrueckoe 3ansaTue Ne 4 «/lokmaasr 1o TeMe «buoormaecku
AKTHBHBIC OPTAaHUICCKUE COCTUHCHUSMY.

Tema 2.2
HckyccTBeHHbIE U
CHHTETUICCKHE
OpraHuYecKue
COCTMHECHHUS

Conep:xanue y4eOHOro MaTepuaJia

14

HckyccrBennsle noauMepsl. IloiyueHre HCKYCCTBEHHBIX MMOJIUMEPOB,
KaK  TPOIYKTOB  XUMHYECKOH  MOIU(PHUKANWU  MPHUPOIHOTO
MOJIMMEPHOTO ChIPhsl. VICKyCCTBEHHBIE BOJIOKHA (alleTaTHBIH MIETIK,
BHCKO3a), UX CBOICTBA M IPUMEHEHHUE

CunreTtnueckre nonuMepsl. Ilodydenne CHHTETHYECKIX TTOJIMMEPOB

pCaKkuAMHU NOJIUMEPU3ATNN U TOJUKOHACHCALIUU. CprKTypa
IIOJIMMEPOB: HHHeﬁHaH, Pa3BETBJICHHAA U ITPOCTPAaHCTBCHHA.
HpeJICTaBI/ITeHI/I CHHTCTHUYCCKHUX IIJIaCTMACC: ITOJIUI3THIICH HU3KOI'O U
BBICOKOI'O OaBJICHUS, ITOJIUITPOITAJICH U TOJUBUHUIXJIOPUI.
CHUHTETHYECKHE BOJIOKHA: JlJaBCaH, HUTPOH M KaIIpOH

CamocTrosiTenbHasi paboTa Ne 2 pemreHue 3a1a4

Pa3nen 2. Teopusi cTpoeHNsI HEOPraHMYECKUX COeTUHEHUI

16

Tema 2.1 CtpoeHue
aToma u

Conep:xxanue yueOHOr0 MaTepuaJia

Crpoenue aroma. Slmpo: TPOTOHBI ¥  HEUTPOHBL.  M30TOIBI
ONEKTPOHBL. DJIEKTPOHHAs 000J0YKa. DHEPreTUYECKU ypPOBCHb.




Haumenosanue
pa3NesoB M TEM

Copnepxanue y4eOHOro MaTepuana, MpakTHIeCKUe 3aHATHS,
camocTosTeTpbHas paboTa obydJaromuxcs

O0Bem
4acoB

MEePUOUYECKUI 3aKOH
M. . MenneneeBa

OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX O0O0JIOYEK aTOMOB 3JIEMEHTOB
4-ro u 5-ro nepuonoB nepuoanueckoil cucrems! . 1. Menneneena
(mepexomHbBIX 37eMeHTOB). [loHATHE 00 OPOUTANAX. S- B P-OpOUTAIIH.
DOneKTpoHHBIE KOH(PHUTYpari aTOMOB XUMHUYECKHX 3JIEMEHTOB.
Ilepuonnueckuii 3akon .M. MeHeneeBa B CBETE CTPOEHHS aToOMa.
Otkpeite JI. WM. MenaeneeBbIM  MEPUOAUYECKOTO  3aKOHA.
Ilepuonuueckas cucrema xumuueckux 3nemeHToB JI. . MeHneneeBa
- Tpadmgeckoe oToOpakeHNe MEPHOANYECKOro 3akoHa. Du3ndeckuit
CMBICI MOPSJIKOBOrO HOMEpa 3JEeMEHTa, HOMepa NepuoAa U HoMepa
rpynmsl. BaneHTHble 351eKTpoHBL. [IpUyuHBI U3MEHEHHS CBOICTB
9JIEMEHTOB B MTEPHOAAX M TPyNIax (TIaBHBIX NOATPYIIaX)

B Ttom YUCJI€C, IPAKTHICCKUX 3aHATHI

[Ipaktuueckoe 3anarue Ne 5 «CTpoeHre aToMa U IePUOTAIECKUN
3akoH JI. 1. MenpaeneeBa»

CamocrosiTenbHas padora Ne 3 perienne 3aaa4

Tema 2.2 CtpoeHue
BEIIIECTBA

Conep:xanue yueOHOro MaTepuaJia

Tunel  XMMHYECKOH  CBSI3H. Merannuueckass ~— XUMHYECKast
cBsi3b. OCOOCHHOCTH CTPOSHHS aTOMOB METalloB. MertaminyecKas
XUMHMUYECKasi CBSI3b M MeTaJUIMuUecKas KpHCTalIndecKas peleTka.
CBoOIiCTBa BEIIECTB C 3TUM THUIIOM CBSI3U

l'azo00pazHoe cocTosHME BemecTBa. Tpu arperaTHBIX COCTOSHUS
Bombl. OcoOeHHOCTH  CTpoeHusT ra3oB. MoApHBIE  00BeM
razoo0pasHeix BemiecTB. [Ipumepsl Ta3000pasHBIX  TPUPOTHBIX
cMecel: BO3lyX, IPUPOAHBIN ras.

JKunakoe cocrosinue BemectBa. Boaa. [lorpebneHue Boabl B OBITY U Ha
pon3BoACTBe. JKecTKoCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHHs!.

TBepmoe cocrosinue BemecTBa. AMOp(HBIE TBEpIble BEIIECTBA B
OpUpOAE€ M B JKU3HU 4YEJIOBEKAa, MX 3HAUCHHE MU IPUMEHEHHE.
Kpucraminueckoe cTpoeHHe BEIIecTBa.

B Ttom YUCJI€C, IPAKTHICCKUX 3aHATHI

[Ipaktuueckoe 3anarue Ne 6«CTpoeHue BelecTBa»

Tema 2.3 Xumuueckue
peaKIum

Conep:xanue yueOHOro MaTepuaJia

16

Peaknun, nmpoTekaroniie 0e3 N3MEHEHUs cOcTaBa BelecTBa. Peakiuuy,
[IPOTEKAOIMEe C M3MEHEHMs cocTaBa BellecTBa. Peakiuu 3K30- U
sHpoTrepMuueckue. TemnoBold 3(deKkT XuMHUECKOH peakuuu Hu
TEPMOXMMHUYECKUE YpaBHEHHUA. Peaknuu ropeHus, Kak YacTHBII
Ciyyall 3K30TEPMUUYECKUX PEaKLU.

Ckopocth xuMudeckod peakuuu. lloHsiTHE o0 KaTanmze U
karanuzatopax. OOpaTuMOCTh XMMHUUYECKHX peakuuid. HeoOparumeie
n oOpatnMeie xuMmudeckwe peaknun. COCTOSHHE XHUMHYECKOTO
paBHOBecHs s OOpaTHMBIX XHMHUYecKux peaknuii. CrocoObl
CMEIIEHN XUMUYECKOTO PABHOBECHSI Ha IPUMEPE CUHTE3a aMMHUaKa.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaknHU. CTENEHb OKUCIIECHUS.
Onpenenenune cTeleHN OKUCIEHNS 10 (hopMyJie COEAMHEHUSI.

B Tom Hucjie, IPaKTUHICCKUX 3aHATHH

[Tpaktuueckoe 3anarue Ne7 «KuHeTHKa XUMUYECKUX PEAKITHIN)

[Ipaktiueckoe 3aHaTHe Ne® «OKHCIUTETHHO-BOCCTAHOBHUTEIHHBIE
peakum

CamocTrosiTennbHasi paboTa Ne 3 pemieHue 3axa4

Tema 2.4 JlucriepcHbie
cuctemsbl. PacTBOpHI.
IIponeccsl,

Conep:xanue ydueOHOr0 MaTepHaJia

Hucnepcubie  cucteMsbl. [IoHsiTHE O  JAMCHEPCHBIX  CUCTEMaX.
JucnepcHas ¢aza u gucmepcuonHas cpena. Kmaccudukanus




Haumenosanue
pa3NesoB M TEM

Copnepxanue y4eOHOro MaTepuana, MpakTHIeCKUe 3aHATHS,
camocTosTeTpbHas paboTa obydJaromuxcs

O0Bem
4acoB

MIPOUCXOISIINE B
pacTBopax

TUCTIEPCHBIX CHCTEM B 3aBHCHMOCTH OT arperatHoro COCTOSHUS
JUCTICPCHOW Cpellbl M JUCIEPCUOHHON (ha3bl. [pybomucnepcHbie
CHUCTEMBI: OMYIbCUHU, CYCIIEH3WH, adpo30id. TOHKOAWCIIEPCHBIC
CUCTEMBI: TeJIH U 3011

CocraB pacTBOpoB U cMecell. [loHsTre «A0as» U ee Pa3HOBUIHOCTH:
MaccoBas (7071 JIEMEHTOB B COCIMHEHUH, J0JIS KOMIIOHCHTa B CMECH
— IO TpUMeEced, MoNsi PAcTBOPEHHOTO BEIIeCTBAa B PAacTBOpE) M
oObemHast. Jlons BBIXOJa MPOAYKTa PEAKIUH OT TEOPETUYECKH
BO3MOXKHOTO.

B TOoM unciie, NpAKTHYECKUX 3aHATHI

[Ipaxtruaeckoe 3ansaTue Ne 9 «PactBopkl. [IpuroTroBiaeHme
pPacTBOPOBY.

IIpaktuueckoe 3anstue Ne 9 «nexrponautsl. Kopposus MeTamios.
DIIEKTPOIU3Y.

Tema 2.5 BemectBa n
HX CBOMCTBA

Conep:xkanne yueOHOro MaTepuasa

Mertamisl. BzanMoieficTBiie MeTaulioB € HeMeTaDIaMH  (XJIOpOM,
cepoii M KHUCIOpPOJOM).  BzaumMmojelcTBHME  IMIETOYHBIX U
LIEJIOYHO3EMENIBHBIX METAUIOB C BOAOW. OJEKTPOXUMHUYECKHH psf
HalnpsDKEHUH MeTaluioB. B3aumonelcTBHe METAUIOB C PAcTBOpaMU
KHCIIOT M coiei. AmomuHOTepMus. BsaumopeiictBue HaTpus c
sTa”osioM U (ernonom. Kopposus meramion. [ToHsTHEe 0 XUMHUECKOM
U DJIEKTPOXUMHUYECKOH KOppo3un MeTaiwioB. CrocoObl 3aliuThl
METaJIJIOB OT KOPPO3UHU

DNeKTposn3. DIEKTPOIN3 KaK OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHEIN
TIpoLecc. DNEeKTPOJIU3 PaciljlaBOB M PacCTBOPOB Ha MPUMEPE XJIOpHUIA
Hatpus. [IpakTHyeckoe NpuMEHEHNE MIEKTPOIU3a

Hemerannsl. CpaBHUTENbHAS ~ XapaKTePUCTHKA  TaJOr€HOB  Kak
HaI/IGOJIee TUITUYHBIX HpeIICTaBHTeHeﬁ HeMeTauioB. OKHUCIUTEIbLHEIE
CBOWCTBAa HEMETAJUIOB (B3aMMOJICHCTBHE C METAJUIAMHU U BOJIOPOJIOM).
BoccranoBuTenbHbIE CBOIICTBAa HEMETAIUIOB (B3aUMOZCHCTBHE ¢ Ooliee
QJICKTPOOTPHULIATCIIBHBIMA HEMCTAJJIaMHU U CJIOKHBIMU BEIICCTBAMU-
OKHCJTUTEIISIMH )

CamocrosiTeibHas padoTa Ne 4 pelenue 3aaa4

Koncynsranuu

IIpomexyTrounas arrectanus B opme 3adera

Bcero:

72




3.YCJIOBUS PEAJIMZALIMU YUEBHOI'O ITPEAMETA

3.1 TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY

o0ecre4yeHNIO

Buael u hopmbl

A aTTeCTanusa

B HanmenoBanue
y4eOHOi Hannune marepraabHO-TEXHHUECKOTO 00eCTIeUeHHS
JIESITEJIbBHOCTH TOMCIICHHA
3nanue riaaBHOro kopnyca| MynbTuMenuitHoe 060pyaoBanue (IPOeKTop, SKpaH),
ek Aynuropus 118 KOMIIBIOTED.
Jng npoBenieHus
JIEKLIMOHHBIX 3aHATHM
31aHue raBHoro kopiycalO6opymoBaHue: 10CKa, pabodee MECTO MPeroiaBarTeis,
Aynuropun 416, 419,418 konuuecTBo mocagounsix mect — 20.
A nposesieHus lmabopaTopHbIC AJIEKTPOHHbBIE BECBI, BECHI
11a0OPATOPHBIX PabOT AHATNTUYECKHE, CYNIMJIBHBIA IIKad, 00orpeBarels,
BOJIsTHBIC 0aHU, HAOOpP apEOMETPOB.
XuMudeckass IMocyAa ¥ amnmaparsl  J1abopaTOpHOTO
00uXo0Ja: CTEKISIHHBIA MyJIbBEpHU3aTOp, CIHUPTOBKH,
TUTEJIbHBIE IUIIBIL, IITATUBBI, NPEAMETHbIE CTEKIA,
MPOOUPKH, MHUIETKH, MPOOKH, CTEKISIHHbIC MAaTOYKH,
JIaGopatopHsble MpoOUpKOJEp)KATEeNN,  IUNATeNH,  AJIEKTPUUYECKHUE
paboThI [JIMTKH, XUMAYECKUE BOPOHKH, XUMUYECKUE CTAKAHBI C
HocukoM €mKocThio 200-300 mim u 100 mu, MepHBbIE
mHIps! Ha 10 mot, 50 u 100 M1, 6ropetku Ha 25 mi,
rpagyvpoBaHHbIE MepHbIE NMUNeTku Ha 1, 2, 5 u 10 mi,
MepHble ko061 Ha 100, 250 u 1000 mn ¢ mpobkamu,
koHnueckue koyobl Ha 100 u 250 M, rpymu.
TaGnu1ibl, cXeMbl IO HEOPraHUYECKOW, OPraHMUECKOMH,
aHaMUTUYeCKoN xumuid. CrienuanbHas yueOHasi,
yueOHO-MeToInYecKasi M Hay4Has JUTepaTypa.
[Tpaktuyeckue | 3nanue riaBHoro kopmyca| OGopyaoBaHue: 10cka, pabouee MECTo
3aHATHS, aynuropus 421 npenojaBaTelis, MyJbTUMEIUHHOE 000pyJOBaHHE
rpymnmoBsie U | [l npoBeneHus (mpoexTop, 3KpaH), KOMIIbIOTEP, Y4eOHbIE CTOJIbI,
WHAVBUAYAIIbH | IPAKTUYECKUX 3aHATUI CTYJIbSI.
bIE Y4eOHble  CTOJBI M MSTKHE CTYJbS; HOYTOYK;
KOHCYJIbTAIlUH, yueOHbIe BUICO(DUITBMBI.
TEeKYIIUI Tabnuirel, CXeMBbI 0 HEOPTAaHUYECKOW, OPraHUYECKOH,
KOHTPOIIb, aHaniuTudecko xumuid. CriennanbHas yueOHas,
IPOMEXKYTOYHA yueOHO-MeToIn4ecKasl 1 Hay4Has JUTepaTypa.

CamocrosiTenbH
ast pabora
o0OyJarmuxcs

31aHue rIIaBHOrO Kopiyca
Kaouner Ne216
Ilomemenue mis
CaMOCTOSTEIIbHON PabOThI
oOyJaromuxcs,
YUTAJILHBIN 3411
OHOINOTEKH

OO6opynoBaHue: crenuaIn3upoBaHHas MeOeb,
KOMIIbIOTEpHAst TEXHUKA C MOJAKIIOYEHUEM K CETH
«VaTepHeT» M 0OecrieueHueM J0CTyIa B
ANIEKTPOHHYIO 00Pa30BATEIBHYIO CPELy.
CrnennanbHast yueOHas, yaeOHO-MeTOANYECKast U
Hay4Has qureparypa. CrnenuanpHas yueOHast, yueOHo-

MeTOo/IMYecKasi M Hay4Has JUTepaTypa.




3.2 UndopmaunonHoe odecnevyeHne o0yueHust

Ilepeyenb pekoMeHayeMbIX Y4eOHBIX U31aHuii, UHTepHEeT-pecypcos,
JTOTNOJHUTEJIbHOM JIUTePATYpPbI

OCHOBHBIE HCTOYHUKH

1 Pymsutuc, I'. E. Xumus. ba3oBblii ypoBeHb : 3JeKTpoHHas (opma ydeOHOTO
noco6ust anst CIIO / I'. E. Pymsutuc, ®@. I'. ®enpaman. - Mocksa : IIpocsermienue,
2022. - ISBN 978-5-09-107579-3. - Tekct : onekrtponubid. - URL:
https://znanium.ru/catalog/product/2125340 (mara oOpamenus: 15.01.2024). —
PexxuMm ntoctyma: mo noAmnucke.

2 T'abpuensan, O. C. Xumus : 10-i kimacc (6a3oBbiii ypoBeHs) : yueoHuk / O. C.
[Ma6puensn, U. I'. Octpoymos, C. A. CrnankoB. — 5-e¢ u3fd., ctep. — Mocksa :
IIpocemenne, 2022. — 128 c¢. : un. - ISBN 978-5-09-107222-8. - Tekcrt :
anexktpoHHbii. - URL:  https://znanium.com/catalog/product/2089902  (mara
obpamenus: 15.01.2024). — Pexxum 1ocTyma: mo moamnucke.

J]OHOJIHI/ITCJI])HI)IG HCTOYHHUKH

1. I'ycera, E. B. Xumus qis CIIO : yueOHO-MeTOAMUECKOE TTOCOOUE : B 2 YACTSIX.
Yacts 1 / E. B. I'yceBa, M. P. 3uranmmuna, /[. U. Kynukona. - Kazaup : KHUTY,
2019. - 168 c. - ISBN 978-5-7882-2792-4. - Texkct : snexkrpoHHsli. - URL:
https://znanium.com/catalog/product/1899344 (nata oOpamenus: 15.01.2024). —
PexxuMm nocrymna: mo noamnucke.

2. WpanoB, B. I'. Opranwueckas xumus : ydyeonuk / B.I'. MBanos, B.A.
['opnenko, O.H. I'ea. — 8-e¢ u3n. — Mocksa : UHOPA-M, 2020. — 560 c. —
(Boicuiee oOpasoBanue: bakamaBpuart). - ISBN 978-5-16-011194-0. - Tekct :
anexkTpoHHbii. - URL: https://znanium.com/catalog/product/1542312  (mara
obpamenusi: 15.01.2024). — Pexxum gocTyna: 1o MoMUCKe.

HNuTepHeT-pecypcenl

1. https://znanium.com/-231€KTPOHHO-
ounoOIMoTeyHasgICUcTEMAN3AaTeIbCTBa«Znaniumy

2. http://elibrary.ru DnekTpoHHas GUOIMOTEKA KYPHATIOB.

3. http://www.rsl.ru Poccuiickas ['ocynapctBennast bubnuorexka.

4. http://www.alhimik.ru/ - ~ AJIXUMUK.  DnexTpoHHbIA  XKypHan s
npernoaBaTeneil, MKOJILHUKOB U CTYIEHTOB, U3yYalOIIUX XUMHUIO.

5. http://www.chemistry.narod.ru/ - Mup xumumu.

6. http://hemi.wallst.ru/ - Xumus. OOGpa3oBaTenbHbId CAaNUT IJS MIKOJIBHUKOB H
CTYZCHTOB.

7. http://www.informika.ru/text/database/chemy/Rus/chemy.html - Dnexrponnsie

y4eOHUKHU 1O 0011ell XUMUU, HEOPTaHUYECKOW XMMHH, OPTAaHUYECKON XUMUHU.


https://znanium.com/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html

4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUMS YYEBHOI'O

ITPEIMETA

Pesynbrarel 00y4yeHus

Kputepuu onenku

q)OpMBI N MCTOAbI OLICHKH

3HaHuA:

OCHOBOITOJIAraroIINe ITOHSTHS
(XMMHUYECKUH  DJIEMEHT, aToM,
3JICKTPOHHAs 000JI0YKa aToMa, S-,

p-, d-dMeKkTpoHHBIE OpOHWTATHU
aTOMOB, WOH, MOJIEKYJIa,
BaJICHTHOCTb,

3IEKTPOOTPHUIIATENEHOCTb,
CTENEHb OKHUCIICHUS, XUMUYECKas
CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJIIpHBIA  00BEM, YIJIEPOAHBIN
CKeJeT, PyHKIMOHAIbHAS TPYyIIa,
pamukai, W30MepuUs, H30MEPHI,
TOMOJIOTHUECKUN PSAJZl, TOMOJIOTH,
YIJIEBOJOPOABI,  KUCIOPOA- U
a30TCOJEepKaIlMe  COEIMHEHUS,
OMOJIOTHYECKHU AKTHBHBIC
BelecTBa  (YrJaeBOIbI,  KUPBHI,
Oenku), MOHOMEp, TMOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS,  KpHUCTANINYECKas
pemieTka, TUINBl  XUMHUYECKHUX
peakumii (OKHCTUTENBHO-
BOCCTAaHOBUTEJIbHBIC, 9K30-1
SHIO0TEPMUYECKHE, peaxiuu
WOHHOTO  OOMEHa),  pacTBOp,
ANEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
AIEKTPOIUTHYECKAS
U CCOIAIus,
BOCCTAaHOBUTEIb,
XAMHYECKON
XUMHYECKOE
TEOpUH U
XUMHYECKOTO
OpraHUYECKUX
byrneposa,
ANEKTPOIUTUUECKON
JUCCOIMAIMHY,  MEePUOJTHYECKUI
3akoH J[.MA. MeHpeneeBa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJINYECKUN  SI3BIK  XHUMHUH,
dakToNOTMUeCKUe CBEIEHUS O
CBOIICTBaxX, cocTaBe, MOJy4YEeHUHU U
0e30macHOM UCTIOJTb30BAaHUU
BXHEHIINX HEOPraHW4eCKUX U

OKHCJIUTEIb,
CKOPOCTH
peaxiuu,

paBHOBECHE),

3aKOHBI  (Teopus
CTpOEHUS

Bemecte  A.M.
Teopus

ITonunora
IPOJICMOHCTPUPOBAHHBIX 3HAHUN
U yYMEHHME IPUMEHATb HX IpHU
BBIIIOJTHEHUH JITAOOpATOPHBIX U
NPAaKTUYECKUX paboT

Texkymui  KOHTpOIb  —
OLICHKa 3a:

YCTHBIH OIIPOC;
IIPAKTUYECKHE 3aHSATHS;
BHEAyIMTOpHAs
caMoCTOsTeNIbHas paboTa;
KOHTpOJIbHas paboTa

[Ipomexyrounas
aTTeCTalus:
JK3aMCEH




OpPraHMYECKUX BELIECTB B OBITY U
IIPaKTUYECKON JIEeATEeIIbBHOCTH
YeJI0BEKA.

VYMeHus: IpOBOJUTH PACUETHI 10
XUMHYECKHM (hopMyam U
YPaBHEHUSIM XUMHUYECKHX
peaKkuuid ¢ UCIOJIb30BAHUEM
(bu3n4ecKuX BEIUYMH,
XapaKTEPU3YIOIIUX BEUIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMaIbHbIE
YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIIOJIB30BATh
CHUCTEMHbIE XUMUYECKHE 3HAHUS
JUTSL IPUHSATHS PEIICHUH B
KOHKPETHBIX KU3HEHHbIX
CUTYaIlHsX, CBI3aHHBIX C
BEIIECTBAMU U MX IPUMEHEHUEM,;
IUTAHUPOBATH U BBITTOJIHSATH
XUMHUYECKHH SKCIEPUMEHT
(TIpeBpaIIeHus] OpraHMYECKUX
BEILIECTB IPU HarpeBaHUH,
MOJTy9YEeHUE STUIICHA U N3yUeHHE
€ro CBOICTB, KaUeCTBEHHbBIE
PEaKIy Ha aJIbJICTH/IbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; JIeHaTypanus
OETKOB MU HAarpEeBaHWH, I[BETHEIC
peakuuu 6eIKOB; MPOBOAUTH
peaKIu HOHHOTO 0OMEHa,
OTIpeNieNATh CPeay BOJHBIX
pacTBOpOB, KAUECTBEHHBIE
peakuuu Ha cyabdar-, KapOoHaT-
U XJIOPHU/I-aHUOHBI, HA KAaTHOH
aMMOHWUS; peliaTh
HKCIIEpUMEHTAIbHbIE 33/]a4H 110
teMaM "Metamibsl" u
"Hemeranibl") B COOTBETCTBHH C
NpaBUJIAMU TEXHUKH
0€30MaCHOCTH ITPU OOPALIIEHUH C
BelIeCTBaMH U J1a00paTOPHBIM
000pyI0BaHUEM; MTPEJICTABIISATH
pe3yIbTaThl XHMUYECKOTO
HKCIIEpUMEHTa B (JOpPME 3aIUCH
YpaBHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ GopMyIupoBaTh
BBIBOJIbl HA OCHOBE 3THX
pe3yJbTaToB;

aHAJTM3UPOBATh XUMUYECKYIO
UH(POPMALINIO, TTIOITY4aEeMYIO U3
pa3sHbIX HCTOYHHUKOB (CPECTB
MaccoBOW HH(POPMALINH, CETh

BJIaJICHUEM OCHOBHBIMHU
MCTOJaMH HAYYHOI'O I103HAHHWA
BEIIECTB M XUMHUYCCKUX SIBJICHHUN
(mabnroieHue, U3MEpeHHeE,
9KCIIEPUMEHT, MOJICIIMPOBAHHUE)

Tekymmit
OLICHKA 3a:
YCTHBIN OIPOC;
MPAKTUYECKHE 3aHSTHUS,
BHEAyIUTOpHAs
camocTosITeNIbHas PadoTa;
KOHTPOJIbHBIE paOOTHI.

KOHTPOJIb —

[IpomexxyrouHnas
aTTecTanus:
JK3aMEH




WNuTtepHeT u npyrue);

co0JIr0/1aTh MpaBuiia
9KOJIOTHYECKHU 1L[e1ecO000pa3zHOro
MOBEJICHUS B OBITY U TPYJIOBOU
JESTEIbHOCTH B LIETISIX
COXpaHEHHUsI CBOETO 3/I0POBbS U
OKpYKaIoIllel TPUPOTHON CPEJIbl;
YUYHUTHIBATH OMACHOCTh
BO3/ICIICTBUS Ha KUBbIC
OpraHU3MbI OIIPEICICHHBIX
BEIIECTB, TOHUMAs CMBICII
MoKa3arelisi NpeaesibHON
JOIYCTUMON KOHIICHTPAIUY;
MPUMEHSTH 3HaHUSI 00 OCHOBHBIX
JOCTYIHBIX METO/AaX MO3HAHUS
BEIIIECTB Y XUMUYECKUX SIBJICHU;
JUIS CJIETIBIX U CITa00BUASIINX
00yJarouuxcs:
c(hOpMUPOBAHHOCTh YMEHUS
UCIIOJIb30BaTh pebeHO
TOYEYHYIO CUCTEMY 0003HAYEHU
JI. bpaiinga niist 3anvcu
XUMUYECKUX (HOPMYII.




