AHHOTALIUA
paGoueii mporpaMMbl TMCHHUIJIHHBI

Xumusi
10 CIeNHUaIbHOCTH
18.02.12 TexHOJIOTHS aHATUTHYECKOTO KOHTPOJISI XUMHUYECKUX COCTMHEHUM
poGuITH TIOITOTOBKH
€CTECTBEHHOHAYYHBIN
Kpaymdukanms BBITyCKHHKA
Texauk

1.esab AUCHUNJIMHBI
OBnaneHue yKa3aHHBIM BHJOM TPO(HECCHOHANBHOW MEATEIBPHOCTH U COOTBETCTBYIOIIMMHU
3HAHUSIMHU U YMEHUSIMU.

2. TpeGoBaHusi K YPOBHIO OCBOEHHS COJAEPKAHUS TUCIHUIIHHDI

OcBoeHne cojaepkaHus y4eOHOW JUCHUIUIMHBI OO0ECIeYMBaeT JOCTIDKEHUE CIEAYIONINX
pe3ynbTaTOB:

JIMYHOCTHBIX:

— YyBCTBO TOPJAOCTU M YBAXKEHUSA K HUCTOPUM M JOCTHKEHUSIM OTEUYECTBEHHOW XMMHUYECKOM
HAyKH, XUMHUYECKH TPaMOTHOE MOBeJEeHHE B MPOeCcCHOHATBHON NESTEIBHOCTH U B OBITY IpH
oOpallleHUU ¢ XUMUYECKHMH BellleCTBaMU, MaTepuallaMu U MPOIeCCaMu;

— TOTOBHOCTb K TMPOJOJDKEHHI0 OOpa3oBaHUs M NOBBILICHUS KBalu(UKalMK B U30paHHOMN
npodeccruoHalbHOM AeSITETbHOCTH M 0OBEKTUBHOE OCO3HAHHUE POJIM XUMHUYECKUX KOMIETEHIHMA
B OTOM,;

— YMEHHE WCIOJIb30BaTh IOCTIKCHHS COBPEMEHHOM XWMHUUYECKOW HAYKM M XUMHYECKUX
TEXHOJIOTUH NIl TIOBBIIIEHUS COOCTBEHHOTO WHTEIUICKTYaJIbHOTO Pa3BUTHS  BBIOpAHHOU
poeCCHOHAIBHON NESTEIHHOCTH;

MeTanpeaMeTHbIX:

— HCHOJB30BAaHUE PA3JIMYHBIX BHJOB IIO3HABATEIBHOM JIEATEIBHOCTU W  OCHOBHBIX
UHTCIUICKTYaJbHBIX oOrepanui (MOCTaHOBKM 3ajaud, (pOpPMyJTUpOBAHUS THIIOTE3, aHaIW3a M
CHUHTE3a, CpaBHEHHS, OOOOIIEHUS, CUCTEMATHU3AIWMH, BBISBICHHUS NPUYNHHO-CICICTBEHHBIX
CBsI3eH, TOMCKA aHAJOroB, (JOPMYIMPOBAHUS BBIBOJOB) I PEUICHUS IMMOCTABICHHOW 3ajlayH,
NPUMEHEHHE OCHOBHBIX METOJIOB MO3HAaHUS (HAOMIOACHUS, HAYYHOT'O ODKCIICPHUMEHTA) IS
M3YYCHHUS PA3NUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB W MPOIIECCOB, ¢ KOTOPHIMU BO3HHKAET
HEO0OXOIUMOCTD CTANIKHBAThCS B MPoeCCHOHANBHOH cdepe;

— UCIOJIb30BAHUE PA3TUYHBIX UCTOYHHMKOB JIJIS TTOYYEHUS XUMHUECKONH MHPOpMaIlui, YMEHUE
OIICHUTh €€ JIOCTOBEPHOCTh IJIsl AOCTHXKEHHS XOPOIIHUX pEe3ylIbTaToB B MpodeccnoHalbHOM
coepe;

NpeJIMeTHBbIX:

— c(OPMHUPOBAHHOCTDH MPEICTABICHUN O MECTE XMMHH B COBPEMEHHON Hay4yHOU KapTHHE MUDA;
MOHUMAHHE POJIU XUMUU B (GOPMHUPOBAHMH Kpyrozopa M (yHKIIMOHATIHLHON TPAaMOTHOCTH
YyeJioBeKa ISl pelIeHUs] TPAKTUYECKHUX 3a/1a4;

— BIIQJICHUE OCHOBOIIOJATAIONIMMH XHMHUYECKUMHU TIOHSATHUSMHU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BJAJICHHE OCHOBHBIMM METOJIaMd HAYYHOTO TIO3HAHMS, HCIOJIb3YEMbBIMU B XUMHHU:
HAOJIOJICHHEM, OTIMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBACHITH
pe3yabTaThl MPOBEJCHHBIX OIBITOB U JeNaTh BHIBOJBI, TOTOBHOCTh M CHOCOOHOCTH IMPUMEHSTH
METO/Ibl TIO3HAHMS IPU PEIICHUH MPAKTUYECKUX 3a/1a4;

— copMHpPOBAaHHOCTH YMEHHsI 1aBaTh KOJWYECTBEHHBIE OLIEHKH M MPOU3BOJUTH PACUETHI IO
XUMHYECKUM (HOpMyliaM U ypaBHEHUSIM;



— BJIAACHHUC ITPaBUJIaMU TCXHUKHN 0€30IMacHOCTH IIPH UCIIOJIb30BAHUM XHUMHUYCCKUX BCIICCTB,
- C(bOpMI/IpOBaHHOCTB COOCTBEHHOMU NO3WIIMH II0 OTHOIICHHUIO K XHMHUYECKOM I/IH(I)OpMaL[I/II/I,
HOJ'Iy‘-IaCMOI\/’I N3 PA3HBIX UCTOYHHUKOB.

3. B pe3yjbTaTe 0CBOEHUSI TMCUHUIINHBI 00yYaIOIIHIiCS T0JIKEH

YMeTh:

- OIEpUPOBATH CIECAYIOIIMMU XUMHUYECKUMH TOHSATHUSIMHU: BEIIECTBO, XUMHUYECKHUU DJIEMEHT,
aTOM, MOJIEKYJla, OTHOCUTEJIbHbIE ATOMHAs U MOJIEKYJIIPHAs MacChl, HOH, aJUIOTPOIMS, U30TOIIbI,
XUMUYECKasi CBfA3b, DJIEKTPOOTPUIIATEILHOCTh, BaJIGHTHOCTh, CTENEHb OKUCICHHUS, MOJb,
MOJISIpHAasi Macca, MOJISIPHBIM 00BEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO H
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, DJEKTPOJUT U HEDICKTPOIUT, IJICKTPOITUTHUYECKAS
JIUCCOIIAAIINS, OKUCIIUTEh M BOCCTAHOBHUTEIb, OKHCIICHUE U BOCCTAHOBIICHUE, TEINIOBOK dPPEKT
peakluy, CKOPOCTh XMMHUYECKOW peakluH, KaTajau3, XUMHYECKOE pPaBHOBECHE, YIJIEPOJIHBIN
ckener, (pyHKIMOHAIBHAS TPYIINa, U30MEPHs], TOMOJIOTHSI;

- YCTaHaBJIMBATh NMPUUYUHHO-CIEACTBEHHYIO CBSI3b MEXKIY COJEP’KaHMEM 3aKOHOB COXpaHEHUs
MacChl BEIIECTB W IOCTOSIHCTBA COCTaBa BEIIECTB M HAMUCAaHUEM XHMHUYECKUX (QopMmyn u
YpaBHEHUM;

- YCTaHaBJIHMBATh IBOJIOIHOHHYIO CYIIHOCTh MEHJICIEEBCKOM M COBPEMEHHOU (OpMYyTHUPOBOK
nepuoanueckoro 3akoHa /[.M1.Menneneesa;

- OOBACHATHL (DU3UYECKUH CMBICT CHUMBOJIMKHA TEPUOAMYCCKOW TaOIMI[BI XUMHUYECKHX
snementoB J[.M.MenneneeBa (HOMEpOB »SJIEMEHTa, IEPHOMAA, TPYIIBI) M yCTaHABIHUBATH
MIPUYMHHO-CJICJICTBEHHYIO CBS3b MEXIY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMHU HM3MEHEHUS
CBOMCTB JIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB B MIEPUOJIaX U TPYIIAX;

- YCTaHAaBJIMBATh 3aBUCUMOCTh CBOWCTB XHMHYECKHMX BEHIECTB OT CTPOCHUA aTOMOB
00pa3yIoIMMX UX XUMUUYECKHUX IJIEMEHTOB,

- OOBSCHITH 3aBHCHUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS KPUCTAJUTMYECKHX
PENIETOK;

- WCTOJB30BaTh B y4eOHOW M TPO(ECCHOHATBHOU EATSIIBHOCTH XHUMHYECKHE TEPMHHBI U
CHUMBOJIUKY,

- OTpaXkaTh COCTaB OPTaHMYECKHUX COCTUHECHHI C TIOMOIIBIO XUMUIECKUX (POPMYIT;

- OTpa)KaThb XMMUYECKHUE MPOIIECCH] C TOMOILIBIO YPABHEHU XUMUYECKUX PEAKIIHA;

- OOBSICHATH CyUTHOCTh XUMHYECKUX MPOLECCOB,;

- YCTaHABJIMBATh MPU3HAKHU OOIIETO U Pa3IUYHOTO B TUIIOJIOTHH PEaKIU JIsI HEOPTaHUIeCKOU
Y OpPraHnYyecKON XMMUH,

- COCTaBJISTh YPaBHEHHUS PEAKIMI C MOMOIIBI0 METO/Ia JIEKTPOHHOTO OanaHca;

- OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pEaKIMH M IOJIOKEHUS XUMHUYECKOTO
paBHOBECHS OT Pa3IUYHBIX (PAaKTOPOB;

- BBITIOJIHATh XUMHUYECKHI YKCIIEPUMEHT B TIOJITHOM COOTBETCTBHH C IPAaBHJIaMH 0€30M1aCHOCTH,;

- HaOmomath, (QUKCUPOBATH W ONHUCBHIBATH PE3YJIbTaThl TMPOBEIECHHOTO XHUMHUYECKOTO
AKCIEPUMEHTA;

- TPOBOJUTH CAMOCTOATEIBHBIM TOUCK XUMHYECKOW HWH(OpPMAIMU C HCIHOJH30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYIIIPHBIX U3aHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WurepHera);

- WCIOJBh30BaTh KOMITBIOTEPHBIX TEXHOJIOTHH Ui OOpabOTKM W Tepeiadydl XHUMHYECKOH
UHPOPMAIINY U €€ TIPE/ICTABICHUS B Pa3IMYHBIX (opMaXx;

- YCTaHaBJIMBATh 3aBHUCHMOCTb MEXKJy KAa4ECTBEHHOM U KOJIMYECTBEHHOM CTOpPOHAMHU
XUMHYECKUX 0OBEKTOB U MPOIIECCOB,;

- pemath pacdyeTHBIC 33J]a4d [0 XUMUIECKUM (OpMyJIaM U YPaBHEHHUSM;

- OOBSICHATH XUMUYECKHE SIBICHUS, TPOUCXOISIIUE B IPUPOJIe, OBITY U Ha TPOU3BO/ICTBE,

- ONIpeAessATh BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX TPEBPAILICHUI B pa3JIMUHbBIX YCIOBUSIX;



- coO0Iro/IaTh MPaBUIIa YKOJOTHUYECKU TPAMOTHOTO MTOBEACHHS B OKPYXKAIOIICH Ccpelie;

- OIICHUBAThH BIHUSHUE XUMUYECKOTO 3arpsiI3HEHHS OKPYKaIOIel cpeibl Ha OPTaHU3M YellOBeKa
U JpyTHUe )KUBbIE OPraHU3MBI;

- coOmroAaTh mpaBmia 0E30MacHOr0 OOpaleHHs C TOPIOUYUMH U TOKCHYHBIMH BEIICCTBAMH,
1a00paTOPHBIM 000PYI0BAaHUEM;

- MOATOTaBJIMBATH PACTBOPHI 33JaHHOW KOHIICHTPAIIMH B OBITY M Ha TIPOU3BOICTBE;

- KpPUTHYECKH OICHMBATHh JOCTOBEPHOCTh XUMHUYECKOW WH(POpPMAIMH, TMOCTYMAKONICH U3
pa3HBIX HCTOYHHKOB.

3HATD:

- ONpEeIENCHHS CIACIYIONMX XUMUYECKUX TOHATHI: BEIIECTBO, XUMHUUYECKUN DJIEMEHT, aToM,
MOJIEKYyJIa, OTHOCHTEIIbHBIC aTOMHAs W MOJICKYJIsIpHAas MacChl, MOH, aJUIOTPOIHS, H30TOIIBI,
XAMUYECKasi CBsA3b, OSJICKTPOOTPUIATEIBHOCTh, BAJCHTHOCTh, CTCIEHb OKHCJCHHS, MOJIb,
MOJIIpHAsT Macca, MOJIIPHBI 00beM Tra3000pa3HbIX BEIIECTB, BEIIECTBA MOJCKYISIPHOTO M
HEMOJICKYJIIPHOTO CTPOCHHUS, PACTBOPBI, DJIEKTPOJUT M HEIICKTPOJIMT, DICKTPOIUTHUCCKAS
JTUCCOIIMAIINS, OKUCITUTENb U BOCCTAHOBUTEIIb, OKUCIICHHUE M BOCCTAHOBIICHHUE, TEIIOBOH 3 ekt
peaKIuu, CKOPOCTh XMMHYECKOW PEaKIMU, KaTallu3, XMMHYCCKOE PAaBHOBECHE, YIJICPOIHbBIN
ckeeT, QyHKIMOHAIbHAS TPYIIa, H30MEPHsi, TOMOJIOTHS,

- 3aKOHBI COXPaHCHHSI MaCChl BEIIECTB U MOCTOSIHCTBA COCTAaBA BEIIIECTB,;

- XapaKTEePUCTHKY OJIIEMEHTOB MaJlbIX M OOJBIIUX TMEPUOJOB IO UX TOJOXKCHUIO B
[Tepnonnueckoii cucrteme /[.M.Meneneena;

- XapaKTEPUCTHKY BAXKHEHIIMX TUIOB XHMHYECKHX CBS3€d W OTHOCHUTEIBHOCTh O3TOU
TUTIOJIOT HH,

- OCHOBHBIC ITOJIOKEHUS TEOPHUHU AIEKTPOITUTUICCKOHN JUCCONUAINH U XapaKTEPUCTHKY B CBETE
ATOW TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUN;

— OCHOBHBIE TIOJIOKEHHSI TEOPHH XHMHYECKOTO CTPOCHHUS OPraHUYECKUX COCAWHCHHHA W
XapaKTEPUCTHUKY B CBETE ITOM TEOPUH CBOMCTB OCHOBHBIX KTACCOB OPraHMYCCKUX COCAUHCHMIA;
- XapaKTEePHUCTHKY COCTaBa, CTPOCHHS, CBOMCTB, MOJYYEHUS M TPUMEHEHHS BaKHEUIINX
meTauioB (1A u Il A rpynm, anfoMUHUS, )Kelle3a U HEKOTOPBIX -3JIEMEHTOB) U UX COCAMHEHHUIA;
- XapaKTEePUCTHKY COCTaBa, CTPOCHHUS, CBOMCTB, TMOJYYEHUS M TPUMEHEHHS BaKHEUIINX
HemetaiuioB (VI A, VIIA, VIA rpymn, a takke azora u ¢ocdopa, yriepoja U KpeMHHUS,
BOJIOPOJIa) M UX COCMHEHUN;

- XapaKTEePUCTHKY COCTaBa, CTPOCHHUS, CBOMCTB, IOJYYCHUS M TPUMCHEHHS BaKHCUIIUX
KJIACCOB YTJICBOJIOPOJIOB (&JIKAHOB, IIMKIOAJIKAHOB, AJIKCHOB, aJJKUHOB, apCHOB) M WX HauboJee
3HAYMMBIX B HAPOJHOXO3SAUCTBEHHOM IUIAHE TPE/ICTAaBUTEIICH;

- XapaKTEepUCTHKY COCTaBa, CTPOCHHUS, CBOWCTB, TOJYYECHUS M TPUMCHEHHS BaKHEUIINX
NpeACTaBUTEINCH KIIACCOB OPraHUYECKUX COCIMHEHUI: METaHOJa U 3TaHOJA, CIIOKHBIX A(UPOB,
KHUPOB, MbUI, anpAeruaoB (popManbaeruoB © aleTaabaeruaa), KeTOHOB (aleToHa),
KapOOHOBBIX KHCIOT (YKCYCHOW KHCJIOTBI W TIPEACTABUTENCH JPYrMX KIacCOB KHCIOT),
MOHOCaxapumoB (IUIFOKO3bI), JaucaxapujoB (caxapossl), mmojucaxapuaoB (KpaxMana W
IEJUTIONIO3bI), aHWJIMHA, AMHHOKHUCIIOT, OEJIKOB, MCKYCCTBCHHBIX M CHHTETHYCCKHUX BOJIOKOH,
Kay4yKOB, [IACTMAcCC;

- Ha3BaHMWS OPraHWYECKHX M3YYEHHBIX BCIIECCTB II0 TPHUBHAIBHOM WIH MEKIYHAPOIHON
HOMEHKJIATYpE;

- KIacCH(UKAIMI0 XHMHUYECKHX PEAKIHUHA 10 pPa3IHMYHBIM MPU3HAKaM. YHCIy U COCTaBy
NPOJAYKTOB M PEareHToB, TerioBoMy 3(ddekTy, HampaBicHUIo, (a3e, HAIMYHIO KaTaau3aTropa,
U3MCHCHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIONMX BEIIeCTBA,;

- KJIAacCH(UKAIMIO BEIIECTB U MPOIECCOB C TOUKU 3PCHHUS OKHCIICHUSI-BOCCTAHOBJICHHUS.

4. O6uasi TPyA0€MKOCTh AUCUHUIIMHBI COCTaBIISIET
MaKCHUMaJIbHON yueOHOH Harpy3ku 213 4acoB, B TOM 4HCIIE:



o0s3aTeNbHOM ayaAuTOpHON yueOHo Harpy3ku 200 yacos;

MPOMEKYTOUHOM aTTecTaluu 6 4yacos,

KOHCYJIbTAIMH 7 4acoB.

5. Bux npome:kyTouHoii aTTecTanuu: 1uddepeHpoBaHHbIH 3a4eT, SK3aMeH

6. OcHOBHbBIE pa3aeabl TMCUHUIIIMHBI .

1 — O0mmas 1 HeopraHuYecKass XUMHUS
2 — OpraHuyeckas XUMHS



