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1.MACHIOPT PAFOYEN ITPOI'PAMMbI YUEEHOI'O ITPEJIMETA

1.1 O0JsacTh NpUMeHeHHs padoyeil mMporpaMmbl

Pabouass mporpamma yue6Horo mpeamera bJ[.09 Xumus sBisieTcss 4acThbiO
MPOTPpaMMbl MOJATOTOBKM CIHEHHAIMCTOB CPEOHEr0 3BEHA MO CIEUAIbHOCTH
21.02.19 3emneycTpoucTBO.

1.2 MecTto Y4e0HOro npeamMera B CTPYKTYype OCHOBHOM
npogeccnoHaIbLHON 00pa3oBaTeJIbHOM MPOrPaMMbI

VYuebnniit npeamer bJ.09 Xumus sBisercs 0a30BOM  AMCIUTIIMHON
00111e00pa30BaTEeIbHOTO IHMKJIa Y4YEOHOro IUJIaHa OCHOBHOM 00pa30BaTeNIbHOM
IIPOrpaMMmsl 10 criennaibHOCTH 21.02.19 3emneycTpoicTBo.

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

chopMUpoOBaThH MIPEJCTABICHUE 0 XUMHUYECKOU COCTAaBJISFOLIEH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XMMUU B TTIO3HAHUU SIBJICHUHN MIPUPOJIbI, B
GOopMUPOBAHUM MBIIUICHUST H  KYJbTYpPhl JIMYHOCTH, €€ (PYyHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOW MJisi PElICHUs MPAKTUYECKUX 3a/lad M IKOJOTHYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 370POBBIO U PUPOIHOM Cpefe.

OcBoeHue cojaepkaHus ydeOHOro mpeaMeTa «XUMHS» OOECIeuyruBacT
JOCTIKEHHUE CTYACHTAMU CJICYIONINX Pe3yIbTaTOB:
JIUYHOCMHBIX.
— CITOCOOHOCTH OIICGHWBATh CHUTYaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH,
— OCO3HAaHHE JINYHOTO BKJIaJa B MOCTPOCHUE YCTOWYMBOTO OYIYyIIEro HHTEPEC K
pa3nu4HbIM chepaM MpopecCuOHAIBHON AESTEIHHOCTH,
— yMEHHUE COBEpIlIaTh OCO3HAHHBIM BBIOOp Oynmymied mnpodeccun u
peann30BBIBATH COOCTBEHHBIE KU3HEHHBIE TUIAHBI,
— AKTUBHOE HEINPUATHE NECUCTBUN, IPUHOCALLNUX BPE OKPYKAIOLIEH cpele,
— OCO3HaHWE IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

MemanpeoMemHulx:

— CaMOCTOATENFHO  (DOPMYyIUPOBaTh W  AKTYalM3UPOBATH MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

— yCTaHABJIMBAaTh  CYIIECTBEHHBIM TPU3HAK WM  OCHOBAaHUS IS
CpaBHEHMS, KJlacCcupuKaiuu u 00001IeHNS;

— ONPENENATh LIeNId JAEATeNbHOCTH, 3a/1aBaTh NapaMeTpPbl U KPUTEPUU HX
JIOCTHKCHMUSI,

— BBISBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYMS B PAcCMaTPUBAEMBIX
SIBJICHHSX;

— BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OIIEHUBATh COOTBETCTBHE
pe3yJbTaTOB IEJISIM, OIIEHUBATh PUCKHU MOCIIEACTBUM IESITEIHHOCTH;



- pa3BUBATh KPEATUBHOE MBIIIUICHHE MPU PEIICHUH )KH3HEHHBIX MPOOJIEM;

NpeoOMemHubix.

BBISIBJISAITH XAPAKTEPHbIC TPU3HAKA W B3aUMOCBS3b H3YYEHHBIX IOHATHIM,
MIPUMEHATh COOTBETCTBYIOIIME TOHATUS MPHU ONUCAHUU CTPOCHUS U CBOWCTB
HEOPraHUYECKMX W OpPraHMYeCKMX BEIIECTB W MX MPEBPAlICHUM; BBISBIATH
B3aMMOCBSI3b XUMHUUYECKUX 3HAHUW C TOHSITUSMH U MPEACTABICHUSMHU JPYTUX
€CTECTBEHHOHAYYHBIX MTPEAMETOB;

WCIIOJb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCIUHEHUN MEXITYHapOIHOTO
COI03a TEOPETUYECKOW U MPUKIATHOM XUMHUHU U TPUBUAIBHBIE HA3BAHUS BAXKHEUIIINX
BEIECTB (ITWJICH, alleTWICH, TJIUIepuH, (heHon, GpopMaabaeru, YKCycHas KHCIoTa,
[JIMIMH, YTapHbIA Ta3, YIJIEKUCHBIA Ta3, aMMHakK, TalleHash W3BECTh, HeramieHas
H3BECTh, IUTHhEBAs COAa M JIPYTHX), COCTABIATH (DOPMYJIbI HEOPraHUYECKUX U
OpraHUYeCKUX BEIIECTB, YPABHCHHUS XHMHUYECKUX PEaKIUH, OOBSCHITH MX CMBICI,
MOJATBEPXKAaTh XapaKTEpPHbIE XMMHUYECKHE CBOWMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMU U 3alIUCSIMU YPABHEHUN XMMUUECKUX PEAKIINM;

yCTaHaBJIMBAaTh MPUHAIC)KHOCTD M3yYE€HHBIX HEOPraHUYECKUX u
OpPraHMYECKUX BEIIECTB K OIPEICICHHBIM KjaccaM M TpynmnaM COEIUHCHUH,
XapaKkTepU30BaTh UX COCTAB U BaXKHEHIITNE CBOMCTBA; ONPECIATh BUAbl XUMHUYECKUX
CBsI3eH (koBajIeHTHaH, HOHHAs, METaJuIn4decKas, BOJIOPOJIHASA ), THIIBI
KPUCTALTNYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIMPOBATH XUMUUECKUE PEAKIINH;

MPOBOAUTH PACUETHI MO0 XUMHYECKUM (DOpPMYJIaM U YpaBHEHUSIM XUMUUYECKUX
peakIui ¢ UCIMOoIb30BaHUEM (PU3NYECKUX BEIUYUH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, OOBeMa (HOpMaJibHBIE YCJIOBHUSI) Tas30B,
KOJIMYECTBA BEIIECTBA; UCIIOIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUSI IS IPUHSITHUS
pellICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX C BEIIECTBAMM U MX
MIPUMEHECHUEM;

IJAHUPOBATh M BBINOJHATh XHUMHUYECKUWA DKCIEPUMEHT (IIpeBpalllCcHUs
OpPraHMYEeCKUX BEIIECTB IMPU HArpeBaHUH, IOJYYEHHUE OSTWICHA U HM3YYEHHE €ro
CBOMCTB, KayeCTBEHHBIC PEAKIIMU Ha aJbJCTHAbI, KpaxMmall, YKCYCHYI KHCIIOTY;
JeHaTypanus OCNMKOB MpPU HArPEBaHWM, I[BETHHIE PEAKIMU OEITKOB; IMPOBOJUTH
peakiui MOHHOTO OOMEHa, OMpENeNATh CpPeAy BOIHBIX PACTBOPOB, Kau€CTBEHHBIE
peakiuu Ha cyibdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHMUS; pellaTh
AKCTIIEpUMEHTaIbHBIE 3a/1auM o TeMaM "Metamisl" 1 "HemeTawibsl") B COOTBETCTBUM
C TpaBWIaMH TEXHUKH O€30MacCHOCTH TIpU OOpAIllEHHWH C BEIIECTBAMU U
Ja00paTOPHBIM  O0OpPYJOBAaHUEM;  MPEJCTABIATH  PE3yJbTaThl  XUMHUYECKOTO
JKCTEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIMX PpEAKIUA MU
dbopMyIHpOBaTh BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB.

B pesymbprare ocBoeHuss y4ueOHOro mpeameTa «XUMHs» OOyYaroIIrecs
JIOJIKHBI:

3nams:

OCHOBOIIOJIATAIONINE TIOHATHS (XUMUYECKAM DIIEMEHT, aTOM, JJICKTPOHHAS
o0oyouka artoma, S-, p-, d-dJIEKTpOHHBIE OpOWTAIM aTOMOB, HWOH, MOJICKYJIA,
BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIHPHOCTh, CTETEHb OKWCJICHHS, XUMHUYECKas CBS3b,
MOJTb, MOJISIPHAsE Macca, MOJIIPHBIA 00BEM, YIIEPOJHBIN CKeleT, (pyHKIHOHAIbHAS



rpymnma, pajadkKan, HW30MEpHUs, HW30MEpPbl, TOMOJIOTUYECKUN psl, TOMOJIOTH,
yIJI€BOJOPOABI, KHUCIOPOJ- U  a30TCOJAEPXKALUE COCIUHEHUS, OMOJIOIMYECKU
aKTUBHbIE BellecTBa (YIJI€BOJbI, XKUPbI, OCIKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS, KPUCTAJUIMUECKas pELIeTKa, THIIbI
XUMHUYECKUX peaxuui (OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE, IK30-U
HIOTEPMUYECKUE, PpPEaKIMM HOHHOrO  OOMEHa), pacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOIUTUYECKAsT TUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEND,
CKOPOCTh XUMHUYECKON peaKIMi, XUMUYECKOE PABHOBECHE), TEOPUH U 3aKOHBI
(Teopusi XUMHYECKOIO0 CTPOEHHsI opraHnyeckux BeniectB A.M. byrtineposa, Teopus
AIEKTPOJUTUYECKON THCCONMAaNNK, nepuoandeckui 3akon .M. Menneneesa, 3aKkoH
COXpaHEHUs  MaccChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUU  S3bIK  XHUMHH,
(aKTOJOTMYECKUe CBEIEHUS O CBOMCTBax, COCTaBe, MOJYyYEHHH U O€30MacCHOM
UCIIOJIb30BAaHUU BAXXKHEHIIMX HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOH JESTEIIBHOCTH YEJIOBEKA.

Ymemn:

BBISIBIISITh XapaKTEpHbIE IIPU3HAKM W B3aWMOCBSI3b HM3YYCHHBIX IOHATHUH,
IPUMEHATH COOTBETCTBYIOIME IIOHATHS IPU ONMCAHUM CTPOEHUS U CBOMCTB
HEOPraHWYECKUX W OpPraHWYECKHX BEIIECTB M WX IPEBpPALICHUM; BBIABIATH
B3aMMOCBSI3b XUMHUYECKHMX 3HAHMM C MOHATUSAMH M IPEACTABICHUSAMH JPYTHX
€CTECTBEHHOHAYYHBIX [IPEAMETOB;

MCIIOJIb30BaTh HAWMEHOBAHMSI XHMHYECKHX COCAMHEHUH MEXIYHApOIHOTO
COI03a TEOPETUYECKOW U MPUKIATHON XUMUU U TPUBUAIBHBIE HA3BAHUS BAKHEUIIINX
BEILLECTB (ITUJICH, allETWIEH, TJIMLEpUH, (eHol, popManabaerul, yKCycHas KUCIOoTa,
[JIMLIWAH, YTrapHbId Ta3, YIJIEKUCHbIA Ta3, aMMHAaK, ramieHas HW3BECTb, HeralieHas
U3BECTh, MUTHEBAs COJAa M JAPYIHX), COCTaBIATH (OPMYJbl HEOPraHUYECKUX M
OpraHUYECKUX BEIIECTB, YPABHEHUS XHMHUYECKHX pEaKIMil, OOBACHIATb UX CMBICI;
NOATBEPKIAATh XapaKTEPHbIE XUMUYECKHE CBOMCTBAa BEIIECTB COOTBETCTBYIOIIUMHU
HKCIIEPUMEHTAMH U 3aUCSIMU YPABHEHU XUMHAUYECKUX PEaKLU;

YCTAaHABJIMBATh  IMPUHAIJICKHOCTh  U3YYCHHBIX  HEOPraHWYECKUX U
OpraHMYEeCKMX BELIECTB K OINPEICICHHBIM KjlaccaM M TIpynrnam COEIUHEHMI,
XapaKTEPU30BaTh UX COCTAB M BaXKHEHIINE CBOMCTBA; ONPEIEIATh BUIbI XHMHUYECKUX
CBA3€i  (KOBaJE€HTHAs,  HMOHHAsg,  MeETaJulMYecKas,  BOJOPOJHAs),  THIbI
KPUCTAJUTMYECKHUX PELIETOK BEIIECTB; KJIaCCU(PUIIMPOBATh XUMUUECKHE PEaKIINUU;

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

IPOBOJUTH PACUYEThl MO0 XUMUYECKUM (HOpMYyJIaM U YPaBHEHHSIM XUMHUYECKUX
peakluil ¢ UCTOIb30BaHUEM (PU3MUECKUX BEIMYMH, XapAKTEPU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOM CTOpPOHBI: MAacChl, O0ObeMa (HOpPMaJbHBIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh CUCTEMHBIE XUMUYECKHUE 3HAHUS ISl IPUHATUS
pPELICHNI B KOHKPETHBIX >KM3HEHHBIX CHUTyalUsX, CBA3aHHBIX C BEIIECTBAMHM M X
PUMEHEHUEM;

IUIAaHUPOBATh U BBINOJHATh XUMUYECKUI JKCIEPUMEHT B COOTBETCTBHM C
IIpaBUJIAMU TEXHUKU O€30MaCHOCTH MPHU OOPAILIEHUH C BEIIECTBAMU U JIaOOPATOPHBIM
000pyIOBaHUEM; MPEACTABIATH Pe3yJbTaThl XMMHUYECKOrO IKCIEpPUMEHTa B (opMme
3allUCU YpPaBHEHUU COOTBETCTBYIOIIMX peakuuil u (HOpMyIHpoBaTh BBIBOJBI Ha



OCHOBE ITHX PE3YJIbTATOB.

2.CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJMETA
O6beM yuebHOro mpenMeTa u BBl yd4eOHOM paboTh

Bunx yuebnol paboThl O0Bbem B yacax
OO0s3aTenpHast yaeOHas Harpy3Ka, B TOM YHCIE 64
JIEKIUHU, YPOKH 32
nabopaTtopHbIe pabOTHI 20
IIPaKTUYECKUE 3aHATUS 12
KOHCYJIbTAIIUU -
KypcoBasi paboTta (IIpoeKT) -
CamocTosTenbHas paboTta 8
[TpomexxyTouHast arTectanus B popme sxzamena -
Bcero o nucouruinne 72
2.1 TemaTnyeckuii njiad u cogep:xkanue bJ1.09 Xummust
HanmeHnoBanue Conepxanue yaeOHOro MaTepuana, MpakTHIeCKUe 3aHsATHS, ObBem
pa3aeiioB U TeM caMoCTosITeIbHas padboTa 00yJaronuXcs 4acoB

Pa3pnen 1. Teopusi cTpoeHsi OPraHU4ecKMX COeIMHEHUI

Tema 1.1 Teopus Copep:xkaHue yueGHOro MaTepuaJia 4
CTPOCHHUS HHcTpyKTaX 110 TEXHUKE 0€30ITaCHOCTH
OpraHUYeCKUX [Ipeamet oprannueckoit xumun. CpaBHEHHE OPTaHUIECKUX
COeIMHEHMH COEIAMHEHHH C HeopraHuuecKUMu. [IpupogHble, HCKYCCTBEHHBIE U 4
CUHTETHYECKHE OpPTraHNYECKHUE COSAMHEHUS.
BxoiHOM KOHTPOJIb
Tema 1.2 Conep:xanue yueOHOro MaTepuaJia 8
YT1eBO0POIBI U HX AJIKaHBI: TOMOJIOTHYECKUH psJl, M30MEPHUSI U HOMEHKIATypa aJIKaHOB.
HPUPOJHBIC XVWMUYEeCKHe CBOWCTBA alKaHOB (Ha TpUMEpe MeTaHa W 3TaHa):
HCTOYHHUKHU rOpeHue, 3aMelIeHre, pa3IoKeHUe U aerujpupoBanue. [Ipumenenne
aJKaHOB
AJNKeHbl. DTHIICH, ero NoJdy4eHHe (AernIpupoBaHrieM 3TaHa U
JeruapaTaIueil 3Tanona). XuMIIeCKUe CBOHCTBA ATHIICHA: TOPEHUE,
KaueCTBEHHBIE peakinu. AJKaJaueHbl 1 Kaydyku. [lonsTae 00 4
aJKaJineHax KaK yriaeBoJI0poJiax ¢ ABYMs ABOMHBIMU CBA3SIMH.
XumuyecKkre CBOHCTBa OyTaaueHa-1,3 u nzonpena: odecBeUnBaHIE
OpOMHO¥ BOJIBI M TIOJMMEPHU3aIHs B Kaydyku. Pesnna
AJNKUHBL. ALIETHIIEH, €ro TOJIy4YeHHEe NHMpOJU30M MeETaHa |
KapOUAHBIM CIOCOOOM. XMMHYECKHE CBOMCTBA.
B ToM unciie, NpaKTHYECKUX 3aHATHI 4
[Ipaktuueckoe 3ansTre Ne 1 «YTIeBogOpOAbl H3yYEHHE CIIOCOO0B 4
MIOJIyYEHUS] 1 XUMUUECKUX CBOMCTBY.
Tema 1.3 Conep:xanue yueOHOro MaTepuaJia 8
Kucnopoaconepxamme | Cruptel. [lonydenue stanona OpokeHUEM TIIIOKO3bI M THApaTalueit
OpraHHYecKue sTHieHa. [ MIpoKkcuipHas rpynna Kak QyHKIHOHAIbHAS. XUMHUECKUE
COCTMHEHNS CBOMCTBA TaHOJIA: TOPEHUE, B3aUMOCHCTBHIE C HATPUEM,

o0pa3oBaHHe TIPOCTHIX U CIIOKHBIX AQHPOB, OKUCICHUE B alTbACTHI.
[IpuMeneHue rTaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0
MIOCTIEACTBHS U TIPEAYIPEKIACHHE.

Kamennsiit yrosb. @enon. Kokcoxumudeckoe mpou3BOJICTBO U €ro
nponykius. [lonyuenue peHona kokcoBaHHEM KaMEHHOTO YTIISL.




Haumenosanue
pa3NesoB M TEM

Conepxanue ya4eOHOro MaTepuana, pakTHIECKUE 3aHATHS,
camocTosTeTpbHast paboTa obydJaromuxcs

O0Bem
4acoB

[Momukonaencanus GeHona ¢ GopManbIeTHAOM B
(henomodopmanpaeruanyto cMoiy. [IpumeHenne heHona Ha OCHOBE
CBOICTB.

Ansnerunsl. [lomydenue anpaernioB OKHCICHHEM COOTBETCTBYIOIIMX
CIHUPTOB. XUMHUECKHE CBOWCTBA AbJCTHIOB: OKUCICHHE B
COOTBETCTBYIOIIYIO KHCJIOTY H BOCCTAHOBJIICHUE B COOTBETCTBYIOIINI
crupt. [Ipumenenne ¢popmManbaernaa u aleTaabAeriia Ha OCHOBE
CBOICTB

Kapbonossie kucaoTsl. [lonydenne kapOOHOBBIX KHCIOT OKHCICHUEM
anpJeruoB. XUMHYECKHE CBOWCTBa YKCYCHOM KHCJOTHL: OOIIHe
CBOWCTBa C HEOPTAaHWMYECKUMH KHCIOTaMU M PEAKIHS TePUPUKAITIH.
IIpuMeHeHne yKCYyCHOI KHCIIOTBI HA OCHOBE CBOMCTB.

Vrnepoanl. YIiaeBOIbI, ux KJIACCU(UKAITHSL: MOHOCaxapHubl
(rmroko3a), Amcaxapuapl (caxapos3a) W TOJHcaxapuibl (Kpaxmal o
LeJUTI0I03a). 3Hau€HUE YIJIEBOAOB B JKMBOM MPHUPOJE U B JKU3HU
YenoBeKa

B ToM unciie, npaKTHYECKUX 3aHATHI

[IpakTuueckoe 3ansatue Ne 2«Crupthl. Abaeruabl. KapOoHOBBIE
KHUCIOTHL. V3yueHne cnoco00B MOIydeHHs 1 XUMHYECKUX CBOMCTBY
IIpaktuueckoe 3anstue Ne 3 «IIpuponnsie nonumepsl. M3ydenue
CHoco00B MOMYYEHHUS U XUMHYECKHX CBOHCTBY

CamocrositesibHasi pabora Ne 1 pemrenue 3axa4

Tema 1.4.
buonornuecku
aKTHBHEIC
OpraHuYecKue
COeIMHEHUS

Conep:xanue yueOHOro MaTepuaJia

®epmenThl. DepMEHTHI KaK OMOJIOTUYECKUE KaTalIn3aTOPbl OETKOBOH
npupoabl. OcodeHHocTH QyHKUHOHUpOBaHUS (pepMeHTOB. Porb
(epMEHTOB B XKHU3HEAESITEINbHOCTH KUBBIX OPTaHU3MOB M HAPOIHOM
XO35IUCTBE

Burtamunsl. [lonsitue o Butamunax. Hapymienus, cBs3aHHbIe C
BUTaMHMHAMH: aBUTAMUHO3bI, THIIOBUTAMHHO3bI ¥ THIIEPBUTAMUHO3BI.

B Ttom YUCJI€, IPAKTUHICCKUX 3aHATHI

[Ipaktuueckoe 3ansarue Ne 4 «/loknaasl 1o TeMe «buonoruuaecku
AKTHBHBIC OPTAaHUICCKUE COCTUHEHUSIMY.

Tema 2.2
HUckyccTBeHHbie U
CUHTETHYECKHE
OpraHUYeCKHe
COETUHECHHUS

Conep:xanue yueOHOro MaTepuaJia

14

UckycctBennsie nonumepsl. [loydeHne HCKyCCTBEHHBIX MOJMMEPOB,
KaK  TPOIYKTOB  XUMHYECKOH  MOIU(PHUKANWU  MPHUPOIHOTO
MIOJIMMEPHOTO CHIPhs. VICKyCCTBEHHBIE BOJIOKHA (AlETATHBIN IIEJK,
BHCKO3a), UX CBOICTBA M IPUMEHEHHUE

CunTeTnueckue nonuMepsl. IlogydeHne CHHTETHYECKUX TTOJIMMEPOB

peakuusaMu MOJIMMEPHU3AINH U ToJTUKoHAeHcannn. CTpyKTypa
[IOJINMEPOB: JIMHEHHAs!, pa3BETBICHHAS U IPOCTPAHCTBEHHAS.
IIpencraBuTeny CHHTETUYECKUX IUIACTMACC: NIOJUATUIIEH HU3KOTO U
BBICOKOT'O JABJICHUS], IOJIUIIPOIUIIEH U IOJIUBUHUIIXJIOPHI.
CuHTeTHUYEeCKHE BOJIOKHA: JIJaBCaH, HUTPOH U KallpoH

CamocTosiTeibHast padoTa Ne 2 pelieHue 3a1a4

Pa3nen 2. Teopus cTpoeHNsI HEOPraHMYECKUX COeTUHEHUI

16

Tema 2.1 CtpoeHue
aToMa u
MEPUOIUYCCKUN 3aKOH

Conep:xanue yueOHOro MaTepuaJia

Crpoenue aroma. Slnpo: TPOTOHBI HW  HEUTPOHBL.  M30TOIBI
ONEeKTPOHBL. DJEKTPOHHAS 000J0YKa. DHEPTreTHYECKUN YPOBCHD.
OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 00OJOYEK aTOMOB JJIEMEHTOB




Haumenosanue
pa3NesoB M TEM

Conepxanue ya4eOHOro MaTepuana, pakTHIECKUE 3aHATHS,
camocTosTeTpbHast paboTa obydJaromuxcs

O0Bem
4acoB

J1. 1. Menneneena

4-ro m 5-ro mepuomoB mepuoamdeckoi cuctemsl . . Menneneena
(mepexoanbix 3neMeHTOB). [loHsTHE 00 OpOHUTANX. S- H pP-OpOUTAIH.
OneKTpoHHbBIE KOH(PHUTYpari aTOMOB XUMHUYECKHX 3JIEMEHTOB.
Ilepuonuueckuit 3akon JI.JI. MeHaeneeBa B CBET€ CTPOEHHUSI aToMma.
Otkpeite  JI. WM. MenaeneeBpIM  MEPUOAUYECKOTO  3aKOHA.
Ilepuonnueckas cucrema xumuueckux nemMeHToB . . MenneneeBa
- Tpadmgeckoe OoTOOpakeHNe MEPHOANYECKOro 3akoHa. Du3ndecKkuit
CMBICJI MOPSIIKOBOIO HOMEpA 3JE€MEHTa, HOMepa Iepuoia U HoMepa
rpynmnel. BaneHTHbie 35eKTpoHBI. [IpUyuHBI U3MEHEHUS CBOMCTB
AJIEMEHTOB B MTEPHOAAX M TPyNIax (TIaBHBIX MOATPYIIaX)

B ToM unciie, NPpAKTHYECKUX 3aHATHI

[IpaxTnueckoe 3ansatue Ne 5 «CTpoeHne aTomMa U IEpUOIUIECKHUMA
3akoH 1. 1. MenpaeneeBa»

CamocTrosTenbpHas padoTa Ne 3 pemreHue 3a1a4

Tema 2.2 CtpoeHue
BEIIIECTBA

Conep:xanue yueOHOro MaTepuaJia

Tunbl XUMHUUYECKOMN CBSI3H. Merannuueckas XUMHYECKas
cBs13b. OCOOEHHOCTH CTPOCHHUS aTOMOB METaUIOB. Merammndeckas
XUMHUYECKasl CBSA3b M MeTaJNIMueckas KpHCTaUIndecKas peleTKa.
CBOICTBA BEIIECTB C YTUM THUIIOM CBSI3U

I'a3oo0pa3Hoe cocTosiHMe BemiecTBa. IpyU  arperaTHbIX COCTOSHHS
Boabl. OcoOeHHOCTH  CTpoeHHs Tra30oB. MomsapHbeli  00BeM
ra3oo0pasHeix BemiecTB. [Ipumepsl Tra3000pa3HBIX  IPUPOTHBIX
CMeECel: BO3lyX, IPUPOAHBINI Ias.

XKunkoe cocrosiue Bemectsa. Boxa. Ilotpebienue Boasl B ObITY U Ha
pon3BoAcTBe. JKecTKoCTh BOBI M CTIOCOOBI €€ YCTpaHEHUs!.

TBepmoe cocrosiHue BemiecTBa. AMOP(QHBIC TBEpAbIC BEIIECTBA B
IpUpPOJE M B IKU3HM UYEIOBEKAa, HX 3HAYCHHE M TPUMEHEHHE.
Kpucraminueckoe cTpoeHHe BENIECTBA.

B Ttom YUCJI€C, IPAKTHICCKUX 3aHATHI

[IpakTuueckoe 3ansaTue Ne 6«CTpoeHue BelecTBay

Tema 2.3 Xumuueckue
peaKIum

Copaepxanne yue0HOro MaTepuaJia

16

Peaknun, nmpoTekaroniie 0e3 W3MEHEHUs cocTaBa BelecTBa. Peakmuuy,
MPOTEKAIONIMEe C M3MEHEHHs COCTaBa BellecTBa. Peaknum 3K30- M
sHnoTrepMuyeckre. TemaoBol 3(dekT XUMHUECKOH peakiuud Hu
TEPMOXMMHUYECKHE YpaBHEHHUA. Peaknuu ropeHus, Kak YacTHBII
CITy4ail 9K30TEPMUYECKUX pEeaKLni.

Ckopocth xuMudeckod peakuuu. lloHsiTHe o KaTammsze U
karanuzatopax. OOpaTMMOCTh XMMHUYECKUX peakimid. HeoOpaTtumele
u oOparumble XUMHYecKHe peakuud. COCTOSIHHE XHUMHUYECKOTO
paBHOBecHs s OOpaTHMBIX XHMHUYecKux peaknuii. CrocoObl
CMEIIIEHNsI XUMUIECKOTO PABHOBECHSI Ha IPUMEpE CHHTE3a aMMHUaKa.
OKHCINTENBHO-BOCCTAHOBUTENbHBIE peakInU. CTENEHb OKUCIIECHUS.
Omnpenenenue cTeneHn OKUCIeHHs 10 GopMyJie COeTUHEHUSL.

B Tom Hucjie, IPaKTUHICCKUX 3aHATHH

IIpakTuueckoe 3anarue No7 «KUHETHUKA XUMHUUECKUX PEAKIIUIi»

[Ipaktuueckoe 3ausaTue No§ «OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC
peaKITH

CamocrosiTeibHast padoTa Ne 3 pelieHue 3aaa4

Tema 2.4 JlucniepcHbie
cuctemsbl. PacTBOpHI.
TIpoueccsi,
MIPOUCXOSIIKE B

Conep:xanue yueOHOro MaTepuaJia

=N S S I SR N

Hucnepcubie  cucteMsbl. [IoHsiTHE O  JAMCHEPCHBIX  CUCTEMaX.
HucnepcHas daza u gucnepcuoHHas cpena. Kiaccudukaius
JIUCTICPCHBIX CHCTEM B 3aBHCHMOCTH OT arperatHoro COCTOSHUS




Haumenosanue
pa3NesoB M TEM

Conepxanue ya4eOHOro MaTepuana, pakTHIECKUE 3aHATHS,
camocTosTeTpbHast paboTa obydJaromuxcs

O0Bem
4acoB

pacTBopax

TUCTIEpCHOW cpenbl W OUcIepcHoHHOM ¢asbl. [pyboancnepcHbie
CUCTEMBI: 3MYJIbCUHU, CYCIICH3WUH, adpO30JiH. TOHKOIUCIICPCHBIC
CHCTEMBI: TeJIU ¥ 30JI1

CocraB pacTBopoB u cMmeceill. [ToHsATHE «I0Ms» U ee pa3HOBUIAHOCTH:
MaccoBas (71071 JIEMEHTOB B COCIMHEHUH, JI0JIS KOMIIOHCHTa B CMECH
— JIONs TpUMECEH, Mol PAacTBOPESHHOTO BEIECTBA B PacTBOpE)
obbemHast. Jloyis BBIXOAA TIPOINYKTA PEAKIUM OT TEOPETHUECKH
BO3MOHOTO.

B ToM yuciIe, npakTHYECKNX 3aHATUI

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

[Ipaktuueckoe 3anstue Ne 9 «nexrponutsl. Kopposus MeTamios.
DIIEKTPOIU3Y.

Tema 2.5 Bemectsa u
HX CBOMCTBA

Conep:xanue yueOHOro MaTepuaJia

Mertamisl. BzanMoielicTBiie MeTaulioB ¢ HeMeTaDIaMH  (XJIOpOM,
cepoii W  KuciopozoMm).  BzauMmMonmeHCTBHE — IENOYHBIX |
LIEJIOYHO3EMENIBHBIX METAUIOB C BOAOW. OJEKTPOXUMHUYECKHH psf
HaOpspDKEHUM MeETajuioB. B3zaummopeiicTBHe METajuloB C pacTBOpaMu
KHCIIOT H COJNeid. ANOMHUHOTEpMHUs. B3ammopeiicTBue HaTpus c
sTa”osioM U (enonom. Kopposust meramion. [ToHsTHe 0 XUMHUECKOI
U DIIEKTPOXUMHUUECKOH KOppo3uu MeTaimioB. CrocoObl  3aluThl
METAJIJIOB OT KOPPO3UHU

OnexTponn3. DNEKTPOIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN
TpoLecc. DNEeKTPOJIU3 PaclljlaBOB M pPacTBOPOB Ha MPUMEPE XJIOpHUIA
Hatpus. [IpakTHyeckoe mpuMeHEHNE AIEKTPOTIU3a

Hewmerannsl. CpaBHHTENBHAs ~ XapaKTEPUCTHKA  TaJO€HOB KAk
HaI/IGOJIee TUITUYHBIX HpeIICTaBHTeJIeﬁ HeMeTauioB. OKHUCIUTEIbLHEIE
CBOMCTBa HEMETAIIOB (B3aMMOJICHCTBHE C METaJNIaMHA M BOJOPOJIOM).
BoccranoBuTenbHbIE CBOIICTBAa HEMETAIUIOB (B3aUMOZCHCTBHE ¢ Ooliee
3JEKTPOOTPHULIATEIEHBIMY HEMETAJNIAaMU W CJIOXHBIMHU BEIIECTBAMU-
OKHCIIUTEISIMH )

CamocrosiTenibHasi paboTa Ne 4 pemieHue 3axa4

Koncynsranuu

HpOMC)KYTO‘lHa}I aTTeCTanus B (1)0pMe 3a4ycTa

Bcero:

72




3.YCJIOBUS PEAJIM3AIIUA YUEGHOI'O ITIPEJIMETA

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MAaTCPUHAIBHO-TEXHUICCKOMY

o0ecre4yeHnIo0

Buasl u hopmbl

A aTTeCTanusa

y4eOHO Hamvenosanue Hannune mMarepraabHO-TEXHHUECKOTO 00eCTIeUeHHS
JeSITeIbHOCTH fOMeterHs
31aHue rIaBHOro kopnycal MynbTuMenuitHoe 000py0BaHKE (IIPOEKTOP, IKPaH),
ek Aynuropus 118 KOMIIBIOTED.
Jns mpoBeneHust
JIEKIIMOHHBIX 3aHATUN
31aHue raBHoro kKopiycalO60opymoBaHue: 10CKa, pabodee MECTO MperoIaBareis,
Aynuropun 416, 419,418 konuuectBo nocagounsx mect — 20.
Jus npoesieHus lmabopaTopHbIC AJIEKTPOHHbBIE BECBI, BECHI
11a0OPATOPHBIX PAdOT AHAMTUYECKHE, CYNIMJIBHBIA IIKad, 00oTrpeBarels,
BOJsTHBIC OaHU, HAOOpP apEOMETPOB.
XuMudeckass IMocyAa M amnmaparsl  J1abopaTOpHOTO
00uXo0/1a: CTEKJISSHHBIA IyJIbBEpU3aTOP, CHUPTOBKH,
TUTEJIbHBIE IUIIBI, IITATUBBI, NPEAMETHbIE CTEKIA,
NpOOUPKH, MUIIETKH, MPOOKH, CTEKJISHHBIE MaJ0YKH,
JIaGopatopHsble NpoOUpKOJEepKATeNU,  LIMaTeld,  AJIEKTPUUYECKHE
paboTeI [UINTKU, XUMUYECKUE BOPOHKH, XUMHUUECKUE CTAKaHBbI C
HocukoM €mKocTbio 200-300 mim u 100 mu, MepHBbIE
mHIps! Ha 10 mot, 50 1 100 M1, 6ropetku Ha 25 mi,
rpagyvpoBaHHbIE MepHbIE MUNeTku Ha 1, 2, 5 u 10 mi,
MepHble kKoa0b1 Ha 100, 250 u 1000 mn ¢ mpobkamu,
koHnueckue koyobl Ha 100 u 250 M, rpymu.
TaGnu1ibl, cXeMbl IO HEOPTaHUYECKOW, OPraHMYECKOMH,
aHaMUTUYeCKOoN xumuid. CrienuanbHas yueOHast,
y4eOHO-METOIMUECKasl M Hay4yHasl JUTepaTypa.
[TpakTuyeckue | 3nanue riaBHoro kopmyca| OGopyaoBaHue: 10cka, paboyee MECTo
3aHATUA, aynutopus 421 npenojaBaTelis, MyJbTUMEIUHHOE 000pyJOBaHHE
rpynnossie u | Iy mpoBeaeHus (poeKTop, 3KpaH), KOMIbIOTEP, Y4eOHBIE CTOJBI,
WHAVBUAYAJIbH | IPAKTUYECKUX 3aHATUI | CTYJIbS.
bIE Y4eOHble  CTOJBI M MSTKHE CTYJbS; HOYTOYK;
KOHCYJIbTallNH, yueOHbIe BUICO(DUITBMBI.
TEeKYIIUI Tabmuirel, CXeMBbI 0 HEOPTaHUYECKOW, OPraHUYECKOH,
KOHTPOIIb, aHaniuTudecko xumuid. CriennanbHas yueOHas,
IIPOMEXKYTOUHA y4eOHO-MEeTOJMUECKasl U Hay4yHas JUTeparypa.

CaMocTOsITENbH
ast pabora
o0OyJarmuxcs

31aHMe TJIaBHOTO KopIyca
Kabuner Ne216
Tlomemenue s
CaMOCTOSITENIbHOM pabOThI
o0yyJaromuxcs,
YUTAIBHBIN 3411
OHOINOTEKH

OO6opynoBaHue: cenuaIn3upoBaHHas MeOeb,
KOMIIbIOTEpHAsi TEXHUKA C MOJAKIIIOYCHUEM K CETH
«aTepHET» M 0OecTieueHNeM JOCTyIA B
AJIEKTPOHHYIO 00Pa30BaTENLHYIO CPELy.
CrnennanbHast yueOHas, yaeOHO-MeTOANYECKast U
Hay4Has Jutepatypa. CrnenuanpHas yueOHas1, yueOHO-

MeTOoJIMYecKasl M Hay4Has JUTepaTypa.




3.2 UudopmannoHHoe odecnieueHne 00y4eHnst

Ilepeyenb pekoMeHayeMbIX Y4eOHBIX U31aHuii, UHTepHEeT-pecypcoB,
JAOTOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIC HCTOYHUKH

1 Pymsutuc, I'. E. Xumus. ba3oBbiii ypoBeHb : 3eKTpoHHas ¢Gopma ydeOHOTO
noco6ust anst CIIO / I'. E. Pymsutuc, ®@. I'. ®enpaman. - Mocksa : IIpocsemienue,
2022. - ISBN 978-5-09-107579-3. - Tekct : osnektpoHHwii. - URL:
https://znanium.ru/catalog/product/2125340 (mata oOpamenus: 15.01.2024). —
PexxuMm ntoctyma: mo noamnucke.

2 T'abpuensan, O. C. Xumus : 10-i kiacc (0a3oBbiii ypoBeHb) : yueoHuk / O. C.
[Ma6puensn, U. I'. Octpoymos, C. A. CrnankoB. — 5-e¢ u3fd., ctep. — Mocksa :
IIpocBemenne, 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 ocTyma: mo moanucke.

]_IOHO.]IHI/ITCJ'IBHBIC HCTOYHHKH

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

2. WpanoB, B. I'. Opranmueckas xumus : ydyeonuk / B.I'. HBanos, B.A.
I'opnenko, O.H. I'ea. — 8-e¢ u3n. — Mocksa : UHOPA-M, 2020. — 560 c. —
(Beiciiee oOpazoBanue: bakanaspuat). - ISBN 978-5-16-011194-0. - Tekct :
anexkTpoHHbii. - URL: https://znanium.com/catalog/product/1542312  (mara
obpamenust: 15.01.2024). — Pexxum ocTyna: 1mo moAmnucke.

HNuTepHeT-pecypcenl

1. https://znanium.com/-231€KTPOHHO-
OoubIMoTeYHasiCUCTEMan31aTeNIbcTBa«Znaniumy

2. http://elibrary.ru DnekTpoHHas 6UOIMOTEKA KYPHATIOB.

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

4. http://www.alhimik.ru/ -  AJIXUMUK.  DnexTpoHHbIA  XKypHan s
IpernoaaBaTesniei, IKOJIBHUKOB U CTYJCHTOB, U3YYaIOIINX XUMHUIO.

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

6. http://hemi.wallst.ru/ - Xumusi. OOpazoBaTeIbHbI CaWT JJIs IIKOJBHUKOB W
CTYJIEHTOB.

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

y4eOHUKHU 1O 0011ell XUMUU, HEOPTaHUYECKOW XUMHH, 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 U OIEHKA PE3YJIBTATOB OCBOEHUS YYEBHOI'O

ITPEIMETA

Pesynbrarel 00yyeHus

Kputepuu onenku

q)OpMBI U MCTOAbI OLICHKHA

3HaHu:

OCHOBOITOJIAraroII1e ITOHSTHS
(XMMHUYECKUH  DJIEMEHT, aToM,
3JICKTPOHHAs 000JI0YKa aToMa, S-,

p-, d-3MeKTpoHHBIE OpOHWTATU
aTOMOB, WOH, MOJIEKYJIa,
BaJICHTHOCTb,

3JIEKTPOOTPULATENBHOCTb,
CTENEeHb OKUCIICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJIIpHBIA  00BEM, YIIIEPOAHBIN
CKeJleT, PyHKIMOHAIbHAS TPYyIIa,
paaMKan, HW30MepHs, W30MEpHI,
TOMOJIOTUYECKHI Psifl, TOMOJIOTH,
yIIEBOAOPOAbI,  KHUCIOpPOI- U
a30TcoAepKalIMe  COECJAUHEHMS,
OMOJIOTHYECKHU AKTHBHBIC
BelecTBa  (YrjaeBOIbI,  KUPBI,
Oenku), MOHOMEp, IOJHUMEp,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCIMHEHMS,  KpPHUCTAJNINYECKas
pemieTka, TUNBl  XUMHUYECKHUX
peakumii (OKHCTUTENBHO-
BOCCTAaHOBUTEJbHBIE, 9K30-U
SHIO0TEPMUYECKHE, peakuuu
WOHHOTO  OOMEHa),  pacTBOp,
ANEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAS
U CCOIanus,
BOCCTaHOBUTEIIb,
XAMHYECKON
XUMHYECKOE
TEOpUH U
XUMHYECKOTO
OpraHUYECKUX
byrneposa,
ANEKTPOIUTUUECKON
JUCCOLMAIMHY,  MEePUOJHYECKUI
3akoH [[.MA. MeHpaeneeBa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUNA  A3BIK  XUMUH,
(dakToNOTMUeCKUe CBEIEHUS O
CBOMCTBAaX, COCTABE, MOJYYECHUH U
6e301macHOM UCTIOJTb30BAaHUU
BAKHEUIINX HEOPraHUYECKUX H
OpPTaHWYECKHUX BEIIECTB B OBITY U

OKHCJIUTEIb,
CKOPOCTH
peaxiuu,

paBHOBECHE),

3aKOHBI  (Teopus
CTpOEHUS

Bemecte  A.M.
Teopus

ITonnora
IPOJIEMOHCTPUPOBAHHBIX 3HAHHUN
U yYMEHHME IPUMEHATb HUX IpHU
BBIIIOJTHEHUH JITA0OpATOPHBIX U
NPaKTUYECKUX paboT

Texymuid  KOHTpOIb  —
OLICHKa 3a:

YCTHBIH OITPOC;
IIPAKTUYECKHE 3aHATHS;
BHEAYyIMTOpHAs
caMoCToOsTeNIbHas paboTa;
KOHTpOJIbHas paboTa

[Ipomexyrounas
aTTeCTalus:
JK3aMCH




MPaAKTUYECKOU
4eJI0BEKa.

JACATCIIbHOCTH

YMeHus: MpOBOIUTH PaCUETHI 110
XUMHUYECKUM (hopMyIam U
YpaBHEHHSIM XUMHUYECKHIX
pEaKUMii C UCIIOJIb30BaHUEM
(U3UUeCKUX BETHYHH,
XapaKTepU3yIOIUX BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI:
Macchl, o0bema (HopMaIbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA
BEILIECTBA; UCII0JIb30BaTh
CHCTEMHBIE XUMUYECKHE 3HAHUS
JUIS IPUHATHS peIlieHH B
KOHKPETHBIX KU3HEHHBIX
CUTYallUsIX, CBA3aHHBIX C
BEIIECTBAMH U MX IIPUMECHEHUEM;
IUTAHUPOBATh U BBIOJIHSATD
XUMHYECKHH SKCIEPUMEHT
(mpeBpaleHus: OpraHMyeCcKuX
BEIIIECTB MPH HarPEBaHHH,
HOJIy4EeHUE 3TUIICHA U U3yUeHHe
€ro CBOMCTB, KAUCCTBCHHEIC
pEaKIMU Ha ajlbJIeru/bl, Kpaxmal,
YKCYCHYIO KUCJIOTY; JIeHaTypaius
OEJIKOB NP HarpeBaHHUH, IIBETHbIE
peakuuu 6eIKOoB; IPOBOAUTD
peaKkIuyu HOHHOTO OOMeHa,
OTIPEAEIATh CPELY BOAHBIX
pacTBOpPOB, KAYECTBEHHbBIE
peakuuu Ha cynbdar-, KapOoHaT-
U XJIOPUJ-aHUOHBI, HA KaTHOH
aMMOHWUSI; pelIaTh
HKCIIEpUMEHTAIbHBIE 33/1a4H 110
temaMm "Metamibl" u
"HemeTtanbl") B COOTBETCTBUU C
NpaBUIAMU TEXHUKU
0€30MacHOCTH MPH OOPALICHUH C
BEIIECTBAMH U JIAOOPATOPHBIM
000pyI0BaHNEM; IPEJCTABIISATh
pe3yabTaThl XMMUYECKOTO
JKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHHH COOTBETCTBYIOIIUX
peaxuii 1 GopMyIHpOBaTH
BBIBOJIBI HA OCHOBE ITHX
pe3yibTaToB;

aHATM3UPOBATh XUMHUYECKYIO
nH(pOopMaIrIo, MoIy4aeMyro 13
pasHBIX HCTOYHHUKOB (CPEICTB
MaccoBO# MH(MOpPMAITUH, CETh
WHTEepHET U 1pyrue);

BJIa/ICHUEM OCHOBHBIMU
METOJJaMU HAY4YHOT'O IO3HAHUS
BEIIECTB U XUMUYCCKUX SBICHHIMA
(HabmroieHue, HU3MEpEHHUe,
AKCIIEPUMEHT, MOJCIIUPOBAHUE)

Texymmui
OLIEHKa 3a:
YCTHBIH OIIPOC;
NPaKTUYECKUE 3aHATHS;
BHEAYAUTOpHAs
caMmocCToOsTeNIbHas paboTa;
KOHTPOJIbHBIE PabOTHI.

KOHTPOIIb  —

IIpomexyrounas
aTTeCTaLus:
JK3aMCH




co0JII0/1aTh MpaBHiIa
IKOJIOTHYECKH TEIeCO00Pa3HOrO
MOBE/ICHUA B OBITY U TPYJIOBOMH
JIeATETLHOCTH B LEISIX
COXPaHEHHUSI CBOETO 3/I0POBbS U
OKPYKaroIEe TPUPOIHOU CPEIbL;
YUUTHIBaTh OMACHOCTH
BO3JCHCTBUS HA KUBbBIC
OpraHU3MBbI OIPEIEIIEHHBIX
BEILIECTB, TOHUMAsI CMBICIT
MoKa3aTessl NpeAebHOM
JIOIIyCTUMOM KOHLIEHTpaLUU;
MPUMEHSTh 3HaHHUsI 00 OCHOBHBIX
JIOCTYITHBIX METOJIaX MO3HAHUS
BEIIECTB U XUMUYECKHX SBJICHHIA;
JUTSL CJICTIBIX M CITA00BUISIIINX
o0y4aromuxcs:
c(hOpMUPOBAHHOCTh YMEHUS
UCIIOJIb30BaTh PelbehHO
TOYCYHYIO CUCTEMY 0003HAYCHHI
JI. bpaiinsg niid 3anucu
XUMHUYECKHUX (HOPMYIL




