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1. O6mas xapakTepHcTHKa padoueii nporpaMMsl 001e00pa30BaTeIbHOI JUCIMIIHHBI «XUMHUD»

1.1 MecTo AUCIMILIMHBI B CTPYKTYpe OCHOBHOI NpodeccHoHaILHOI 00pa30oBaTeIbHONH IPOrpaMMbl
IIporpamma yueOHOW JMCLMILINHBI ABISETCS YaCThIO OCHOBHOM MPO(eCCHOHANIBHOI 00pa30BaTebHON MPOrpaMMbl OATOTOBKH KBaJIM(UIPOBAHHBIX pa-
60ounx, cayxamux B coorBerctBrd ¢ PI'OC CIIO mo npodeccun cpenHero npodhecCHoHAILHOr0 00pa30BaHUs TEXHOIOTHIECKOTO IPOQUIIS:

23.01.17 MacTep 10 peMOHTY H 00C/Iy?KHBAHHIO ABTOMOOU 1€

1.2. e 1 nJIaHUpPYeMble Pe3yIbTAThI 0CBOCHHS JHCHUILTHHBI

1.2.1. Heau ¥ 321241 TUCHUILIHHBI

DopMUPOBAHUE Y CTYIECHTOB IPEJICTABICHUS O XMMHUUYECKOI COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA KaK OCHOBBI IIPUHATUS pEeLIEHUN
B JKM3HEHHBIX U IIPOM3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOTO TIOBEICHHUS B IIPUPOJHOIL Cpejie.

3agaun JUCHHIIMHBI:

1) chopmupoBaTH MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHsI XMMHIECKHX IIPOIIECCOB H SIBICHUI B OKPYXKAIOIIEH Cpeie, [IeIOCTHOH HaydHO! Kap-
THHBI MUPa, B3aUMOCBSI31 U B3aHMO3aBUCHMOCTHU €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHUS COCTAaBIATH ()OPMyJIEI HEOPTAHMYECKHX M OPTaHHIECKHX BEIIECTB, YPAaBHEHHUS XUMUUECKHUX PEaKIHi, OOBSCHATh UX CMBICI, HH-
TEpPIPETHPOBAThH PE3yIbTAThl XUMHUUECKHX IKCIIEPUMEHTOB,

3) copMupoBaTh HaBBIKH MPOBEACHHS MPOCTEHIINX XHMHIECKHX IKCIIEPHUMEHTAIbHBIX HCCIICNOBAHUI C COONIIOICHIEM MPaBIi Ge30macHoro 06-
palieHus ¢ BeIecTBaMH U JTa0OpaTOPHBIM 000PYJOBAHHEM;

4) pa3BUTH yMEHHS HCIOIH30BaTh HHYOPMAIIMIO XUMHIECKOT0 XapaKTepa U3 Pa3INYHbIX HCTOYHUKOB;

5) copmMupoBaTh yMEHHUs IPOrHO3UPOBATH IOCIEACTBHS CBOECH AECATENBHOCTH U XUMHYECKUX HPUPOAHBIX, OBITOBBIX U HPOM3BOJICTBEHHBIX IPO-
IIECCOB;

6) chopMHUPOBaTh MOHUMAHKHE 3HAYUMOCTH JOCTIDKEHUI XUMHUYECKOI HAyKH U TEXHOJIOTHIA ISl Pa3BUTHsI COLUAIBHON U IIPOU3BOACTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJbTAThI 0CBOEHHUs 001e00pa3oBaTeIbHON JucHUNINHEI B c0oTBeTcTBHH ¢ ®I'OC CIIO 1 Ha ocHoBe PT'OC COO
Ocoboe 3HaueHne TUCHUILTHHA nMeeT npu GopmupoBanuu i passutun OK u I1K.

Hami(e(:ll:):anue IlnanupyeMble pe3yIbTaThl 0CBOCHHS THCHUILTHHBI
(popmupyembix
KOMITeTeHIHii Oo6mue JucuunauHapHblie (MpeIMeTHbIe)
OK 01. Beibupats B yacTu TPyA0BOro BOCIUTAHUA: - BJIaJIeTh CUCTEMOM XMMHUYECKHX 3HAHUHU, KOTOpas BKIIIOYa-
CIIOCOOBI PeIIeHHUs - TOTOBHOCTB K TPY[Y, OCO3HaHHE [IEHHOCTH MacTepCT- | €T: OCHOBOIIOJATAlONINe MOHATHS (XMMHYECKHI OJJIEMEHT,
3ama4 Ba, TPyOOIIO0HE; aToM, JIEKTPOHHAsK 000JIOUKA aTOMa, S-, P-, 0-3JIEKTPOHHbIE
mpohecCHoHaTbHOM - TOTOBHOCTb K aKTHBHOI JEITEIbHOCTH TEXHOJIOTHYE- | OpOUTANN aTOMOB, HOH, MOJICKYJIa, BAJICHTHOCTb, JJIEKTPO-
JIeATEeNbHOCTH CKOIl M COLMaJBHON HANpPaBICHHOCTH, CIOCOOHOCTH | OTPHIATENHHOCTH, CTEIEHb OKUCIEHHUS, XHUMHUECKasl CBS3b,
MPUMEHUTEIBHO K HWHUIUHPOBATh, MUIAHHPOBATh H CAMOCTOSTEIBHO BbI- | MOJb, MOJSPHAs Macca, MOJSPHBI 00beM, YIIepOAHBIH
Pa3IMYHBIM MOJTHATH TAKYIO JEeSTEbHOCTD; ckener, (GYHKIHOHANBHAS TPYIIa, paguKall, H30MEpHs,
KOHTEKCTaM - MHTEpeC K pa3iInIHbIM cdepaM HpopecCHOHAIBHON | M30Mepbl, TOMOJIOTHYECKHUIT Psili, TOMOJIOTH, YIIIEBOXOPOIbI,
NeSATENBHOCTH, KHCIIOPOA- U a30TCOMICPIKALINE COCAUHEHHUS], OHOTOTHIECKA
OBiajenne YHHBEPCAIbHBIMH Y4eOHBIMH IO3HABA- | AKTHBHBIC BEIIECTBA (yIJIEBOMBL, XKUPBI, OEIKH), MOHOMED,
TeJbHbIMH JeiiCTBUSIMH: MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYISIPHBIE CO-
a) 6a30Bble JIOrHYeCKHe el CTBHS: €IMHEHUSI, KPUCTAUTHYECKAs PEIIeTKa, THUIBI XHMHIECKHUX
- CaMOCTOSITENbHO (HOPMYIHPOBATh U AKTYATM3UPOBATh | PEaKimil (OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC, JK30-U JH-
po0OJIeMy, pacCMaTpPUBATh €€ BCECTOPOHHE; JNOTEpMHYECKUE, PEeaKIWH HOHHOTO OOMeEHa), pacTBOp,
- YCTAQHABIIMBATH CYIICCTBEHHBIH MPU3HAK W OCHOBA- | 3JIEKTPOIMTHI, HEIIEKTPOIHUTHI, JICKTPOIUTHUECCKAsT AUCCO-
HHSL 51 CPABHEHHS, KITACCH(DUKAIIMU U 0000IICHHS; UM, OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHYE-
- OIIPEJIETATH LIENH ACSTEIbHOCTH, 3a/1aBaTh TapaMeTPhl | CKOW peaKIMy, XUMUYECKOe PABHOBECHE), TCOPHU H 3aKOHEI
U KPUTEPUH HX JTOCTHKCHHS; (TeopHsi XMMHUYECKOTO CTPOCHHUSI OPTaHUYECKHX BEUIECCTB
- BBIIBILSITH 3aKOHOMEPHOCTH M HpOTHBOpeursi B pac- | A.M. ByTinepoBa, Teopusi 3/IEKTPOJIUTHYECKON THCCOLHA-
CMaTpUBAEMBIX SIBJICHUSIX; uuH, nepuoaudeckuit 3akon [I.M. MeHnneneeBa, 3aKoH co-

- BHOCHUTH KOPPEKTHUBBI B OCATCIBHOCTH, OILICHHUBATH XpaHCHUA MaCCLI), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK
COOTBETCTBUEC PE3YJIbTATOB LEIAM, OLCHHUBATHL PUCKHU XUMHH, (baKTOJ'IOI‘I/I‘IeCKI/IC CBCICHHUA O CBOfICTBaX, COCTaBe,

TIOCNIENICTBUI NEATENbHOCTH; MONyYeHHH ¥ Oe30IIaCHOM HCIIONB30BAHUH Ba)kKHEHIINX
- pa3BUBaTh KPEaTHBHOE MBIIUICHHE IPH DPEIICHHU | HEOPraHWYECKUX M OPTaHUYECKUX BEIIECTB B OBITY H IPaK-
JKH3HEHHBIX IPo0IIeM TUYECKOH JeSTebHOCTH YeI0BEKa;

0) 0a3oBbIe HCCJIEI0BATe/IbCKHIE IeliCTBHA: - YMETb BBISBIATh XapaKTEpHbIE NPU3HAKU M B3aUMOCBSI3b

- BIIAJETh HABBIKAMU y4eOHO-HCCIEOBATENbCKOH U | M3y4EeHHBIX NMOHITHH, IPUMEHSATH COOTBETCTBYIOIIUE ITOHS-
IPOEKTHOH JeSATeNbHOCTH, HABBIKAMH pa3pelleHHs | TUs IIPU ONHCAHHU CTPOCHHUS M CBOMCTB HEOPTaHUUECKHX H
npobIiem; OpraHMYEeCKUX BEIIECTB M MX IPEBPAIIECHUH; BBISABIATH
- BBIIBJISITH IPUYHHHO-CIICCTBEHHBIC CBSI3U U aKTyalll- | B3aUMOCBSI3b XMMHYECKUX 3HAHHN C IOHATUSIMH H IIPeX-
3UpoBaTh 3a7ady, BHIIBUTATh THIOTE3y €€ PEIICHHs, | CTaBICHHSAMHU JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

HaXOJMUTh apryMEHTHI JJIs JI0OKAa3aTeIbCTBA CBOMX YT- | - YMETh MCIOJIb30BaTh HAaUMEHOBAHUSI XMMHUYECKHUX COEIU-
BEpIK/ICHUH, 3a[aBaTh MapaMeTpsl U KPUTEPUH pelle- | HEHUH MEXIyHapOAHOTO COI03a TEOPeTHUECKOH M IIpH-
HHS; KIAIHOH XMMHH ¥ TpPHBUAIbHbIE HA3BaHHS BaKHEHIIHMX

- aHAJIM3MPOBATh IOTyYEHHBIC B XOJI€ PEIICHUS 3a1a4M | BEINECTB (3THIICH, alleTHIIEH, TINIEpHH, (eroin, Gopmas-
pe3ynbTaThl, KPUTUYECKH OLEHUBATh HX JIOCTOBEp- | AETH[, YKCYCHAs KHCJIOTA, TIIMIUH, YTApHBIA Ta3, yrIeKuc-
HOCTb, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHUAX; | JIBIM a3, aMMHAK, ralleHas U3BECTh, HETallleHas U3BECTb,
- YMEThb TIEPEHOCHTh 3HAHWS B IO3HABATENbHYI0 M | IHTHEBAs COZA M JPYTHX), COCTABIATE (POPMYIIBI HEOPTaHHU-

HPaKTHYECKYIO 00TACTH XKU3HECATEIbHOCTH; YECKHX U OPraHWYECKUX BEIIECTB, YPAaBHEHHS XMMHYECKUX
- YMeTb MHTETPHPOBATh 3HAHHUSA U3 PA3HBIX MpPEIMET- | peakiuil, OOBACHATH MX CMBICT; HOATBEPXKAATh XapakTep-
HBIX obnacTeif; HBIE XMMHYECKHE CBOWCTBA BEIECTB COOTBETCTBYIOLIMMHU
- BBIIBUTaTh HOBHIE UJEW, IpEIaraTb OpHIMHANBHBIC | OKCIEPHMCHTAMH U 3alHCSMH YPaBHEHHH XHUMHUYECKHX
HOZIXOMBI ¥ PEIICHHS; PpeaKIuii;

- CHIOCOOHOCTB MX MCHOJb30BAHUS B O3HABATECILHON M | - YMETh yCTaHABIMBATh MPHHAICKHOCTh H3y4YCHHBIX HEOP-
COLIMAJIbHOI NPaKTHKE TaHMYECKUX M OPraHMYeCKHX BELIECTB K ONpPEEICHHBIM

KjlacCaM Hu TpyIlIiamM COCHHHCHHﬁ, XapakTepu3oBaTth X
COCTaB U Ba)KHEHIINE CBOﬁCTBa; OnpeaciIATh BUAbI XUMUYC-
CKHX CBs3ed (KOBaHeHTHaﬂ, HWOHHasA, MECTAJNINYCCKasl, BOIO-
pOL[HaSI), THUITBI KPUCTAIUIMYCCKUX PEIICTOK BEIICCTB, KJac-
cn(imunposa‘rb XUMHUHCECKUE PCAKIIMH;

- C(i)OpMI/IpOBaTL TNPEACTABJICHUA: O XHUMHYECKOH COCTaB-
JISTFOTICH eCTeCTBCHHOHay‘IHOI‘;I KapTUHBI MUpPa, POJIM XUMUAHA




B TIO3HAHUH SIBJICHHIT NPUPOABI, B (POPMUPOBAHHH MBIIILIE-
HUS U KyIbTYpBl JHYHOCTH, ¢ (DYHKIIHOHATLHOH IpaMoT-
HOCTH, HEOOXOIMMOH JUIS PEIICHHs NPAKTHISCKUX 3a1ad U
9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOLICHHUS K CBOEMY 3710-
POBBIO H IPUPOIHOH Cpene;

- yMeThb IPOBOAUTH PACUETHI [0 XUMHYIECKHM (opMyIaM U
YPaBHEHMSAM XHMHYECKMX PpEakIMi C HCHOIb30BaHUEM
(HU3MUeCKUX BENMYMH, XapaKTepPHU3YIONIMX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBL: MacChl, 00beMa (HOpMalbHEIE
yCIIOBUsI) Ta30B, KOJMYECTBA BEILECTBA; HCIIOIb30BaTh
CHCTEMHBIC XUMUUYECKHUE 3HAHUS U IPUHATUS PEIeHHi B
KOHKPETHBIX JKM3HEHHBIX CHTYallUsiX, CBS3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM

OK 02.
HNcnonb3oBats
COBpEMEHHbIE
Cpe/CTBa MOKCKA,
aHann3a u
HHTEPIPETALUH
nadopManuy u
HHPOPMALOHHBIE
TEXHOJIOTHHU [UTS
BBINOJIHECHHUS 38124
podeCCHOHAIBHOM
JIeATENbHOCTH

B 0061acTH IeHHOCTH HAYYHOI'0 IO3HAHHUS

- c(hopMUPOBAHHOCTb MUPOBO33PEHUS], COOTBETCTBYIO-
IIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U oOliie-
CTBEHHOH NpaKTHKM, OCHOBAHHOIO Ha JHAJOre Kyib-
TYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B
HOJIUKYJIbTYPHOM MUPE;

- COBEpIICHCTBOBAHHE S3BIKOBOIl M YHTATEIHCKOU
KyJAbTYpHl KaK CpEICTBAa B3aUMOAEIHCTBHS MEXIY
JIIOJIbMH M TIO3HAHUS MUPA;

- OCO3HAHHE LIEHHOCTH HayJHOH AESITeTbHOCTH, TOTOB-
HOCTh OCYIIECTBISITh IIPOSKTHYIO M HCCIIENOBaTEllb-
CKYIO A€SITebHOCTh HHIUBHIYaIbHO U B TPYIIIE;
OBi1ajenne yHHBepPCAIbHBIMHE Y4eOHBIMH IT03HABA-
TeJbHbIMH JelicTBUSIMH:

B) padoTa ¢ HHpopManmeii:

- BJIQJICTh HABBIKAMH IIOJMydeHHs MH(OpMamuH H3 HC-
TOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTB-
JATh HOMCK, aHAJM3, CUCTEMAaTU3aLHI0 U UHTEepIpera-
M0 MHGOpPMAIMK Pa3IMYHBIX BHUAOB M (opM mpen-
CTaBJICHHS;

- cO3/aBaTh TEKCThl B PA3IMYHBIX (OpPMATaX C y4ETOM
Ha3Ha4YeHHs] NHOOPMAIMU U IENeBOH ayIUTOPHH, BBI-
Oupast onTEMaIbHYI0 (OpMy IpEICTaBICHUS W BU3ya-
JM3aLUH;

- OLICHUBATh JOCTOBEPHOCTb, JISTHTUMHOCTh HH(OpMa-
IIUH, €€ COOTBETCTBHE IIPABOBBIM M MOpPAIbHO-
9TUYECKUM HOPMaM;

- HCIIONB30BaTh CPE/ICTBA HH(POPMALIMOHHEIX U KOMMY-
HUKAI[HOHHBIX TEXHOJOTHH B PENICHHH KOTHHTHBHBIX,
KOMMYHHKATHBHBIX M OPraHH3allMOHHBIX 33/a4 C CO-
OnmtoieHneM TpeOOBaHMN 3PrOHOMMKH, TEXHHKH 0€30-
TIaCHOCTH, THI'HEHBI, PeCypcocOepex eHns], IPaBOBBIX H
STHYECKUX HOPM, HOPM MH(OPMALMOHHONW Oe30macHo-
cTH;

- BJNaJeTh HAaBHIKAMH pACIIO3HABAaHMS U  3aIUTHI
uHpopmanuu, HHOOPMAIHOHHON 0e30macHOCTH
JMYHOCTH;

- YMeTb IUIAaHHPOBATh U BBIIOIHATH XUMUUECKUH KCHEPH-
MEHT (TIpeBpalleHns] OPraHMIeCKHUX BEIIECTB IIPU HarpeBa-
HHH, HOJIy4EHHE THIICHA U U3Yy4EHHE ero CBOMCTB, KauecT-
BEHHBIC PEAaKIMU Ha aJIbJCTHUABI, KpaxMmal, YKCyCHYIO KU-
CIIOTY; JIeHaTypalus OeIKOB HpPH HArpeBaHWH, LBETHHIC
peakuuu OENIKOB; HPOBOAUTH PEAKLUM HOHHOrO OOMEHa,
OIIpeseNIATh Cpely BOJHBIX PAacTBOPOB, KAaUECTBEHHBIE pe-
aKIUU Ha Ccynb(aT-, KapOOHAT- U XJIOPHUA-aHHOHBI, Ha KaTU-
OH aMMOHMS; pellaTh 3KCIICPUMEHTAIbHbIC 3a[auH 110 Te-
MaM "Metamnsl" n "Hemeraiisl") B COOTBETCTBHY C IIPAaBU-
JIaMH TEXHUKH 0€30MacHOCTH TIPH 0OpAIEHHH C BellecTBa-
MU U JIaDOPAaTOPHBIM O0OPYZOBAaHHEM; HPEACTABIATH pe-
3yIbTaThl XUMUYECKOTO OJKCIIEPHMEHTa B (hOpMe 3aIHCH
YpaBHEHHI COOTBETCTBYIOIIMX PEaKIMil U (HOpMyIHpOBaTH
BBIBOJIbI HA OCHOBE 3THX PE3yJIbTATOB;

- yMeThb aHAIM3HPOBATh XMUMHUYECKYI0 HH()OPMALHIO, MOIY-
YaeMyl0 U3 Pa3HbIX MCTOYHHKOB (CPEICTB MacCOBOW HH-
(opmaruu, cetb HTEpHET 1 Ipyrue);

- BIQJIETh OCHOBHBIMH METOJaMH Hay4HOTO IIO3HAHUS Be-
[IECTB U XUMUUYECKUX SIBICHHH (HaOIIogeHHe, H3MepeHue,
9KCIEPHMEHT, MOACINPOBAHHUE);

- yMeTb IPOBOAUTH PACUETHI 110 XUMHYECKUM (opMyIaM U
YpaBHEHHSIM XHMHYECKHX PEaKIMil C WCIOIb30BAaHHEM
(U3MYECKUX BEIMYMH, XapakTEePHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBL: MacChl, o0beMa (HOpMAalbHbIE
YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; MCIIONB30BATh
CHCTEMHBIC XMMUYECKHE 3HAHUS I NPUHATHS PEIICHUl B
KOHKPETHBIX ~ JKH3HCHHBIX CHUTYyallHsX, CBSI3aHHBIX C
BEIECTBAMH U UX NIPUMEHEHUEM

OK 04. DddextnBHO
B3aMMOJIEHCTBOBATL U
pabotaTts B
KOJUIEKTHBE U
KOMaH/ie

- TOTOBHOCTb K CaMOpPa3BHTHIO, CAMOCTOSITENIHOCTH U
CaMOOIpEeIETICHHIO;

-OBJIAJICHHE HABBIKAMH y4eOHO-HCCIIEJOBATENBCKOIA,
TIPOEKTHOH U CONMATBHOM eITeTbHOCTH;

OBiajenne YHHBEPCAIBbHBIMH KOMMYHHKATHBHBI-
MH JeifiCTBUSAIMH

0) coBMeCTHAsI IeATEIHLHOCTD.

- MOHUMATh M HUCIOJB30BaTh IMPEUMYIECTBA KOMAaH]-
HOW M MHAWBUJYalIbHOH paboThI;

- IPUHUAMATB IIETM COBMECTHOI JIEATEIbHOCTH, OpTaHu-
30BBIBAaTh U KOOPJMHUPOBATH ACHCTBHS MO €€ JOCTH-
JKEHHIO: COCTaBJIATh IUIaH JCHCTBHH, paclpeneisiTh
pOJIM C y4EeTOM MHEHHIl yJ4acTHHKOB 0OCYXIaTh pe-
3YJIBTaThl COBMECTHOM PabOTHI;

- KOODAWHUPOBATh M BBIIOJHATH PabOTy B YCIOBHSX
PEAIBHOT0, BUPTYAJIEHOTO U KOMOWHHPOBAHHOTO B3aH-
MOJICHCTBUS;

- OCYLIECTBISTH MO3UTUBHOE CTPATETHYECKOE IOBEIE-
HHE B Pa3IMYHBIX CUTYAIHUAX, IPOSIBISITH TBOPYECTBO H
BOOOpaxeHHe, ObITh MHUIIMATUBHBIM

OBiajeHne YHHBEPCAJBHBIMH  PeryJsiTHBHBIMH
JNelCTBUSIMU:

I') IPpUHATHE ce0sl U IPYTHX JIOeii:

- IPUHUMATh MOTHBBI M apTYMEHTBI APYTUX JIOJACH Mpu
aHaJIM3€e Pe3yJIbTaTOB JESATEILHOCTH;

- MPU3HABaTh CBOE MPABO M MPaBO OPYrHX JOACH Ha
OIINOKH;

- pasBHBaTh CIOCOOHOCTH MOHUMATh MHpP C MO3HLHU
JIPYTOTO YEIOBEKa;

- yMeTh IUIAHHPOBAaTb W  BBINONHATH  XUMHYECKHI
9KCIIEPUMEHT (TIpeBpalleHUs] OpPraHUYECKUX BEIIECTB IIpU
HarpeBaHuH, MONyYeHUE STHICHA W H3yYeHUE ero CBOMCTB,
Ka4eCTBEHHBIC PEaKIIH Ha abIeTH/bI, KpaxMall, yKCYyCHYIO
KHCIIOTY; JeHaTypanusl OelKOB IPH HArpeBaHWUU, LIBETHbLIC
peaknuu OeNKOB; NPOBOJUTH PEAKIMH HOHHOTO OOMEHa,
ONpeneNyaTh Cpemy BOIOHBIX pPAacTBOPOB, KadeCTBEHHbIC
peakuuu Ha cynbgar-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHHSI; PelIaTh SKCIEPUMEHTAJIbHBIC 3a/1auyl 10
temam "Meramsl" u "Hemeraiiel") B COOTBETCTBUHM C
MpaBUWJIAMH TEXHUKH O€30IMacHOCTH MpU OOpalIeHHH C
BEI[ECTBAMU u 11ab0paTOPHBIM obopynoBaHHEM;
MPEJICTaBIATh PE3yJIbTaThl XUMHUUYECKOTO SKCIIEPHMEHTa B
(opMe 3amMcH ypaBHEHWIl COOTBETCTBYIOIIMX PEAKLUUH H
(opMynHpoBaTh BHIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB




OK 07.
CopelicTBOBaTh
COXpaHEHHUIO
OKpYIKalolel cpessl,
pecypcocOepereH o,
MIPUMEHSTH 3HAHUS
00 U3MEHEHUU
KJIMMATa, IPHHITATII
OepexITMBOTO
MPOU3BOJICTBA,

3¢ deKTHBHO
JICHiCTBOBATH B
4pe3BbIYaiHBIX
CHUTYaLUsIX

B 0061acTH 5K0I0rHY€CKOr0 BOCIIHTAHMS:

- chopMUPOBAHHOCTb KOIOTHYECKOH KYIbTYpHI, IO-
HUMaHHE BIHSHUS CONUATbHO-DKOHOMHYECKHX IIPO-
LIECCOB HA COCTOSHUE NMPUPOIHOI M COLHAIBHOU Ccpe-
b1, OCO3HAHKE IT00aIbHOTO XapaKTepa SKOIOTHIECKHX
npobiem;

- IJIAHMPOBaHHE M OCYIIECTBICHHE NCHCTBHIl B OKpY-
JKAIOIeH cpelie Ha OCHOBE 3HAHUS Ilefiell yCTOHYNBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENpUATHE JeHCTBUH, NPUHOCAILUX Bpe]
OKpy’KaloIei cperne;

- YMEHHe IPOTHO3UPOBATH HEOIArOMPUSTHBIE KOJIOTH-
YECKUE TMOCIEACTBUSA NPEANPUHUMAEMBIX JEHCTBUM,
peJOTBpAILATh HX;

- pacUIMpEHHE OIBITa JEATENbHOCTH OJKOJIOIMYECKOU
HAaIpaBJICHHOCTH;

- OBJaJeHHEC HABBIKAMH Yy4YEOHO-HCCIIENOBATEIbCKOI,
MPOSKTHOH ¥ CONMANBHON JIEATEILHOCTH;

- c(hopMHpOBaTh NPEJCTABICHUSA: O XHMHYECKOH COCTaB-
JISIOMIEH €CTEeCTBEHHOHAYYHOH KapTUHBI MHPA, POIIH XUMUH
B MO3HAHUH SBICHHI NPUPOABI, B ()OPMUPOBAHUN MBIIILIE-
HHUA U KyJIbTYpbl JUYHOCTH, e¢ (DYHKIMOHAIBHOW IpaMoT-
HOCTH, HEOOXOIMMOH JUISl PEIICHHs MPAKTHIECKUX 3a1ad U
9KOJIOTHYECKA OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3710-
POBBIO M IPUPOIHOH cpefe;

- yMeTh co0II0aaTh npaBuiIa 9KOJIOTUYECKU
[[eTIeCO00Pa3sHOro IMOBEAECHHS B OBITY U TPyZOBOH
JEATEIbHOCTU B LEIAX COXPAHEHHs CBOEro 310pPOBbi U
OKpY’KaIOIled IMPUPOAHOH Cpelbl; YIUTHIBATH OMACHOCTH
BO3JCHCTBHA HA JKUBBIE OPraHHU3MBI  OIpEEICHHBIX
BEILECTB, IIOHMMas CMBICH IIOKa3aTels HpelenbHOU
JIOIyCTUMON KOHIIEHTPALUH

1IK 1.1. Onpeoenamo
mexHuueckoe co-
CcmosiHue a8momo-
OUNbHBIX DsUcamerell.

1IK 1.2. Onpeoenameo
mexHuueckoe co-
cmosHue 1eKmpuye-
CKUX U DNEKMPOHHBIX
cucmem agmomoou-
ael.

1IK 1.3. Onpeoenamo
mexHuueckoe co-
CMmosHUe agmomo-
OUNbHBIX MPAHCMUC-
cuii.

IIK 1.4. Onpeodensimo
mexHuueckoe co-
CMostHue X000801
Yacmu u MexXamu3mos
VYNpaegieHst agmomo-
ounetl.

IIK 1.5. Buisignameo
deghexmoi Ky30808,
Kabun u niamepopm

- 20MOBHOCMb K MPYOY, OCO3HAHUE YEHHOCTU MACIED-
cmea, mpydonodue;

- 20MOBHOCMb K AKMUBHOU OesiMeNbHOCHIU MEXHOL02U-
YeCKOU U COYUATLHOU HANPAGLEHHOCMU, CNOCOOHOCHb
UHUYUUPOBAMY, NIAHUPOBAMb U CAMOCHOSAMELLHO
BLINONHSAMb MAKYIO OCAMENbHOCTY,

- CHOCOOHOCMb U 20MOBHOCMb K CAMOCMOSMENbHOMY
NOUCKY Mem0o008 peuleHUst NPAKMu4eckux 3a0ad, npu-
MEHEHUIO PA3TUYHBIX MeMO008 NO3HAHUSL,

- osnadenue GUOAMU OeSIMENbHOCIU NO NOJYYEHUIO
HOB020 3HAHUS, €20 UHMEPNpemayul, npeobpaz08anuIo
U NPUMEHEHUIO 8 PA3TUYHBIX YUeOHBIX CUMYAYUSIX

- YMeHUe NPocHO3UPOBAMb HeOIAZONPUSIIMHbIE IKOIOSU-
yeckue nocaedCmeust NPeONPUHUMAEMbIX Oeticmeull,
npedomspawams ux;

- CAMOCMOSIMENbHO NPUHUMAMb Pewenus npobiemsl ¢
YUemoM UMEIWUXCSL Pecypcos, COOCMBEHHbIX B03MOIC-
Hocmell U npeOnoYmeHul,

- 0asamuv OYeHKY HOBbIM CUMYAYUSM,

- 0enamb 0CO3HAHHDLIL 8bIOOD, APSYMEHMUPOBAND €20,
b6pamv 0meemcmeeHHOCMb 3a peuleHie.

- YMemb PayuoHATbHO OP2AHU30BbIBAMb MPYOOEYIo Oesi-
MenbHOCb,

-UCNONB3068AMb CUCTEMHbIE XUMUYECKUe 3HAHUS 05 Npu-
HAMUSA peweHuti 6 KOHKDEeMHbIX JICUSHEHHBIX CUNTYAYUSAX,
CBA3AMHDBIX C BeWeCmBAMU U UX NPUMEHEHUEM

- yMemb cob00ame npasuia IKOIO2UYECKU Yenecooopas-
HO20 nosedenust 6 Obimy u mpyoogol O0esmerbHOCMU 8
Yenax COXpameHusl c8oezo 300po8bsi U OKpyJicaioujell npu-
POOHOUL Ccpedbl, YYUmuvleams ONACHOCMb B030€UCMEUs Ha
JiCUBble  OPeAHUIMbL  ONPEOeeHHbIX  6elyecms, NOHUMAs
cMbiCn nokasamens NpeoeibHol OONyCMUMOl KOHYeHmpa-
yuu




2.CTPYKTYPA M COAEP)KAHUE OBIIEOBPA3OBATEJBHOM JUCIUATIIMHBI «XUMMUSI»
2.1.00beM AHCHUILUIMHBI M BUIbI Y4e0HOi padoThl

Bun yueOHo# paboThl OObeM B Hacax
O0beM 00pa3oBaTENbHON MPOrpaMMbl IUCHUIUIMHBI 72
B T.4.
OCHOBHOE COJiepXaHKe 64
BT u:
Teopernueckoe 00OydeHHe 30
[IpakTnueckue 3aHATHA 24
JlaboparopHsle 3aHSTHS 10
[MpodeccronansHO-OpUEHTUPOBAHHOE COZEPKaHUE (COAEPIKAHUETIPUKIIATHOTO 6
MOJTJIs1)
BT u:
Teoperuueckoe 00yueHHe 2
[IpakTrueckue 3aHATUSL 4
ITpomexkyTouHasi aTTecTamusi B (popme 3a4éTa 2




2.2. TemaTn4yecknii IJIaH 1 coaepkaHue TMCUHUIIJIMHBI «XHMHSD»

HaumenoBanue pasnae- | Conep:xxkanue yueOHOro Matepuasa (0CHOBHOE U TPo¢ecCHOHATBLHO-OPHEHTUPOBAHHOE), J1A00paTOPHbIE  NPAKTUYECKHE 3a- Oo0bém | Dopmupye-
JIOB M TeM HSATHS, IPUKJIATHON MOTYJIb (IPU HAJTMYIHAM) 4acoB MbI€e KOMIIe-
TeHI[UH
1 2 3 4
OcHoOBHOe coJep:KaHHe 64
Pa3gen 1. OcHOBBI cTPOeHHUS BellecTBa 8
Tema 1.1. CTpoenue Coaep:xkanue yue0OHOr0 MaTepuaja 4
aToOMOB XUMHYeCKUX | TeopeTrHueckoe o0yyeHue
371eMeHTOB W nmpupoaa | CospemeHHas MOJeNb CTpoeHHs aTomMa. CHMBOIMYECKHH S3bIK XUMUH. XUMHYECKUH d1eMeHT. DNeKTpoHHas KoHdurypauus aroma. Knaccudukauus xu- 2
XHUMHUYECKO#l CBSI3H MHYECKHX JIEMEHTOB (S-, P-, d-omeMeHThI). BaneHTHbIE 3MeKTPOHBI. BaieHTHOCTh. DIEKTPOHHAS IPUPO/IA XMMHUECKOH CBSI3H. DIEKTPOOTPHUIIA- OK 01
TENBHOCTh. BH/IBI XUMATECKOH CBS3M (KOBANCHTHAS, HOHHAS, METaJIIMYecKas, BOXOPOJHAs) U coco0B ee 00pa3oBaHMs '
IIpakTHyeckoe 3aHATHE
Pemienue 3a1anuii Ha UCIIONIb30BaHKUE XUMHYECKOH CUMBOJIMKU U Ha3BaHUK COEMHEHUH [0 HOMEHKJIAType MEXAYHAPOHOTO COH3a TEOPETUUECKOM
¥ TIPUKJIATHON XUMUH ¥ TPUBUAIBHEIX HA3BAHHH JUIS COCTABJICHHS XMMIYECKHX (OPMYIT ABYXaTOMHBIX COCIMHEHU (OKCHIOB, CYTb(HIOB,
THAPUAOB U T.II.) W JPYTUX HEOPIaHMUECKUX COCHAMHCHHH OTIENBHEIX KIACCOB. 2
[TpakTnyeckne 3agaHuUsS HA YCTAHOBICHHE CBA3H MEKIY CTPOCHHEM aTOMOB XMMHYECKHX SIEMCHTOB W IMEPHOAMYECCKIM H3MEHEHHEM
CBOICTB XMMHYECKUX DJIEMEHTOB M HX COCIWHEHHH B COOTBETCTBHH C MONOXkeHHEeM [leprnoandeckoi cHCTeMBI
Tema 1.2. llepuognue- | Comep:kanue y4e0HOro Marepuaia 4
CKHH 3aK0H H Ta0imna | TpakTuyeckoe 3aHsITHE OK 01.
J.M. Menpeneesa [lepuonuueckas cucrema xumuueckux snementoB JI.W. Menneneesa. ®usnueckuit cmpicn [lepuogudeckoro 3akona JI. 1 Menpeneesa. 3a- OK 02.
KOHOMEPHOCTH HU3MCHCHUSA CBOMCTB XMMHYECKHUX 3JICMCHTOB, o6pa3yeM1)1x UMHU TIPOCTBIX U CJOXKHBIX BEIIECTB B COOTBETCTBHUU C MOJOXKCHUEM 4
XUMMYECKOTo deMenTa B Ilepuoauyeckoii cucreme. MupoBo33penueckoe 1 Hayusoe 3HaueHue Ilepuomuueckoro 3axona J[.A. Menpeneesa. IIpornosst [LU. Men-
JeJieeBa. OTKprTI/IC HOBBIX XMMHYECKHX JNEMEHTOB. Pemenue MPAaKTUKO-OPUCHTUPOBAHHBIX TECOPETUUCCKUX 3az[aH1/1171 Ha XapakTepu3anuo XumMmnuye-
CKHX 37IeMeHTOB «MeTaiinyeckue / HEeMETANTHYECKUE CBOUCTBA, HIEKTPOOTPHIATEIbHOCTh XUMUYECKUX DJIEMEHTOB B COOTBETCTBUHU C X DIIEK-
TPOHHBIM CTPOCHHEM W TIOJIOKEHHUEM B MEPHOAUUYECKON CHCTEME
xumudeckux siemenToB J.U. Menneneesay»
Pa3nen 2. Xumuueckne peakuunu 11
Tema 2.1. Tuneixumu- | Coaep:kanue yueOHOro MaTepuaa 6
YeCKHUX peaKuui Teopernueckoe o0yueHue 2 OK 01.
Knaccudukarms i THITBI XMMHYECKIX PEAKIUH C yIaCTHEM HEOpraHM4ecKux BemecTB. CoCTaBIeHNIE YPaBHEHHI PEaKIUi COSTMHEHNS, Pa3Ioxke-
HUA, 3aMCIICHNUA, O6MeHa, B T.4. peaxunﬁ TOpPCHHUA, OKUCJICHUA-BOCCTAHOBJICHU.
VpaBHeHus okucneHus-soccranopnenus. Crenenb okucienus. OKUCIUTENb U BoccTaHOBUTeNb. CoCTaBlIeHUE M YPABHUBAHHE OKUCIUTENIBHO-
BOCCTAHOBHUTENBHBIX PEAKIINI METOIOM JIEKTPOHHOTO Oanmanca. OKHCITHTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B IPUPOJIE, TIPOU3BOCTBEHHBIX MPO-
Ieccax M )KU3HEIEATEIbHOCTH OPTaHU3MOB
IIpakTHyeckoe 3aHATHE
KomnmuectBennsie oTHONIIEHNS B XUMUH. OCHOBHBIE KONNYECTBEHHBIC 3aKOHBI B XMMHH U PACUETHI T10 YPABHEHUAM XUMHUYECKHUX PEaKIHi. 4

Mouts Kak equHHIA KOJTHMIECTBa BelecTBa. MosspHas Macca. 3aKOHBI COXpaHEHHSI MacChl M SHEPTUH. 3aKoH ABoranapo. MomspHbIi 00beM
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ra3oB. OTHOCHTENBHAS TUIOTHOCTH Ta30B. PacyeTs Mo ypaBHEHMAM XUMHUECKUX PEAKIHH ¢ NCTIONb30BAHNEM MAcChl, 00beMa (HOpMaJIbHBIE YCIIO-
BHS) Ta30B, KOJIMYECTBA BEUIECTBA

Tema 2.2. Coaep:xanue yueOHOro MaTepuaja 4
DIeKTPOIHTHYECKAS Teopernueckoe odyueHnue OK 01.
T —— Teopwus 3mexTponuTraeckoit aucconmanui. MoHBI. DIEKTPOIHUTHI, HeAIEKTPOIUTH. Peakmi nonnoro ooMena. CoctaBneHune peakuuii HOHHOTO 2 OK 04.
00MeHa IyTeM COCTABICHHUS MX TOJHBIX U COKPAICHHBIX HOHHBIX ypaBHEHNH. KNCIOTHO-OCHOBHBIE peaknny. 3aJaHns Ha COCTAaBICHHUE
obmen WOHHBIX PeaKkIuil
JlabopaTopHble 3aHATHE
JlabopatopHas pabora “Turbl XMMHYECKUX peaKLuii’.
Hccnenoanne TUMOB (10 COCTaBY M KOMMYECTBY HCXOAHBIX U 00pa3yIOMMXCs BEMIECTB) M IPU3HAKOB XUMHUIECKUX peakuui. [Iposesenne peakupii 2
MOHHOTO 00MEHa, OTPEIENICHNE CPEIbl BOAHBIX PACTBOPOB. 3a/IaHKsI HA COCTABICHIE MOHHBIX PEaKIHil
Kontpoabnas padora 1. Ctpoenne BemecTBa H XHMHYeCKHe PeaKIHH 1
Pa3znen 3. CTpoeHue 1 cBOiiCTBa HEOPraHMYECKHX BEIIECTB 12
Tema 3.1. Coaep:xanue yueOHOro MaTepuasa 4 OK 01.
Knacenduxanus, TeopeTuueckoe ofyuenne OK 02.
HOMEHKJIATYpa H [Ipenmer Heoprarmueckoit xumun. Kiaccnukamus Heoprarmdeckux semects. [IpocTbie 1 cnoxHble BemecTBa. OCHOBHBIC KIIACCHI CIIOKHBIX BEMIECTB (OK- K 1.1
cTpoeHue CHJIBI, THIPOKCHUIBI, KHCIIOTHI, COMM). B3anMocBs3b HEOpraHMYECKHX BEIIECTB. ArperaTHble COCTOSHHS BelecTa. Kpucrammimaeckue 1 aMop(HbIe BeIecT- 2 K 1 ‘ 2’
Heopranmyeckuxpe- | Ba.THIBI KPHCTAIIHYCCKHX PELICTOK (aTOMHAs, MOJCKY/IAPHAS, HOHHAS, METAITAYCCKAs). 3aBHCHMOCTS (U3HUCCKIX CBOVCTB BEIIECTBA OT THIIA KPH- K 1 ‘ 3’
eCTB CTAJUINYECKO}l peneTky. 3aBUCHMOCTh XUMHUYECKOH aKTUBHOCTH BEIIECTB OT BUA XHMUUYECKOH CBA3U U THIA KPUCTATIMYECKOH pemeTky. [Ipindunbl K 1 ’ 4’
MHOT000pa3usi BEUIECTB K 1' 5 ’
TpaKkTHYECKOE 3aHATHE o
Homenknarypa HeopraHH4ecKuX BEIECTB: HA3BAHUE BEIECTBA HCXO/A U3 HX XUMUUECKOH (hOPMYIIbI HIIMCOCTABIEHNE XUMUUECKOH (POPMYIbI HC-
X0J5 U3 Ha3BaHUA BemecTsa o MexayHapoaHoi (MFOITAK) nnu TpuBnanbsHOM HOMEHKIAType.
Pemenne mpakTHYecKnx 3aJaHAN 10 KIacCH(QUKalNK, HOMEHKIATYPE W XUMHYECKHM (hOpMyTaM HEOPraHMYECKHX BELIECTB Pa3IMYHBIX KIacCOB
(yrapHblif ra3, yrieKkucibli ra3, aMMHaK, raleHas U3BeCTb, HeraleHas U3BECTb, TThEBAs COJA M JIPYTHX): HAa3bIBATh U COCTABIATD (hOPMYJIBI X U- 2
MHYECKHX BEIIECTB, ONPEACIATh MPHHAICKHOCTD K KJIaccy.
Hcrounnky xummdeckoit nHpopMaruy (cpeacTs MaccoBoi nHpopMauuy, cetb Muteprer u npyrue). [lonck nHGOpManuy M0 Ha3BaHUAM, HACHTH(U-
KaTopaMm, CTPYKTYpHBIM (popMyiam
Tema 3.2. ®u3uko-xu- | Coaeprxxanne y4eOHOro MaTepuaia 5 OK 01.
MM4YecKHe CBOiicTBa TeopeTuuyeckoe 00yueHne 3 OK 02.
HEOPraHW4ecKHuX Be- | Meramisl. OOmme dusnyeckne n XuMHUeCKHe cBoiicTBa MeTa/lIoB. Crioco0b! mosyyeHus. 3Ha4eHHe METALIOB 1 HEMETAILIOB B PHPOJIE U JKH3HEEs- 1
LIECTB TEeNbHOCTH YeJI0BEKa M opraHn3MoB. Koppo3ust MeTayuioB: BH/IbI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3HH MK 1.1.
Hewmerannsr. O0mmue pusnyeckne 1 XUMUYECKHE CBOMCTBA HeMETAILIOB. TunuyHble cBoiicTBa HemeTamnos |V— VI rpynn. Knaccudukanms n 1 K 1.2.
HOMEHKJIATypa COe/IMHEHNH HeMeTauioB. KpyroBopoTsl GHOTeHHBIX 2JIEMEHTOB B IIPUPOJIE 1K 1.3.
XMMHYECKHEe CBOICTBA OCHOBHBIX KIJIACCOB HEOPraHWYECKUX BEIIECTB (OKCHIOB, THAPOKCHIOB, KHCIOT, 1 ll_"[[}f{ 111_ :
coeit u Jip.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHEHHH, BBICIIUX OKCHUIOB M THIPOKCHIOB o
IIpakTHyeckoe 3aHATHE
CocraBieHne ypaBHEHHI XUMHUYECKHUX PEAKIHI C y4acTHEM IPOCTBIX U CJIOKHBIX HEOPraHMYECKHUX BEIIECTB: METaJUIOB U HEMETAJLIOB; 2

OKCHJIOB METAJIJIOB, HEMETAIIOB ¥ aM(DOTEPHBIX JIEMEHTOB; HEOPTAHUYECKUX KUCIIOT, OCHOBAHUN U aM(POTEPHBIX TUAPOKCUIOB; HE-
OpraHUYecKuX COJICH, XapaKTepU3YIOIIHNX UX CBOMCTBA. PelieHne npakTHKO-OpUEeHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHU Ha CBOMCT-
Ba, COCTaB, OJy4YeHHE U OE€30IIaCHOE NCIOIh30BaHNE BAKHEHIITIX HEOPTAaHWIECKHUX BEUICCTB B OBITY M IPAKTUIECKOH AESITETbHOCTH
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YCJIOBCKa

Tema 3.3. Unentudu- Copaep:xanue y4eOHOr0 MaTepHaJia 2 OK 01.
Kanus Heopranuveckux | JlabopaTopHoe 3ansiTue OK 02.
BCIICCTB JlaGoparopuas pa6ora «UneHTrUKALMS HEOPraHUYECKUX BEIIECTBY. OK 04.
Pelmenne SkcriepuMEHTANBHBIX 32124 10 XHMHYECKHM CBOMCTBAM METAIUIOB H HEMETAIUIOB, 10 PACIIO3HABAHMIO W IONYUCHHs COCIHE- 2
HHUH METaJUIOB M HEMETAJLIOB.
Nnentudukaiys HEOPTaHUYESCKUX BEIIECTB € MCMONB30BAHUEM HX (PU3UKO-XMMHYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBCHHBIX peakinil. Ka-
YECTBEHHbBIC PEAKIMH HA CYIb(at-, KapOOHAT- U XJIOPH/I-aHHOHBI, HA KATHOH aMMOHHSI
KontpoabHnast padora 2. CBoiicTBa HeOpraHu4ecKux BeLIECTB 1
Pa3gen 4. CTpoeHnne u cBoOiicTBa OPraHU4YeCKHX BelIeCTB 25
Tema 4.1. Knaccuduka- | Coaeprxanne yueOHOro MaTepuana 4
s, CTpOCHHE H HOMEHK- | TeopeTnyeckoe o0yueHue
JaTypa OpraHmaecKkux IMosBreHYE ¥ pa3BUTHE OPTAHWIECKOM XMMHH KaK HAayKH. [IpeMeT oprannyeckoil XUMuH. MeCTo M 3HaUeHHEe OPTaHWYeCKOH XH-
BeleCTB MHH B CHCTEME SCTECTBEHHBIX HayK. XMMUYECKOE CTPOCHHE KaK IOPANOK COCAMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HMX BAaJCHTHO-
cti. OCHOBHBIE ITOJIOXKCHUS TEOPHH XHUMHYECKOTO CTPOCHHS OpraHWYecKHX coeamHeHuid A.M. ByrtiepoBa. YrieponHslil ckener
OPraHUYECKON MOJICKYJBI. 3aBHCHMOCTh CBOWCTB BEIIECTB OT XHMHYECKOTO CTPOCHHS MOJEKYII. 2 OK 01.
W3zomepus u u3omepsl. [lonstue o GpyHKuMoHANBHON rpynme. Pagukan. [IpuHOume! knaccuukanny OpraHUYECKHX COCTMHEHUH. IK 1.1.
MexayHapoJHasi HOMCHKJIATypa M MPUHIHUIIBE HOMEHKJIATYPhl OpraHnYeckux coenuHeHuil. [loHsTHe 00 a3oTcomepikamux co- K 1.2.
eMIMHCHUSIX, OHONIOTHYECKH aKTHBHBIX BEHIECTBaX (YIrIeBOIax, XUpaX, OeIKax H Jp.), BBICOKOMOJICKYISIPHBIX COCTUHCHHUSX (MO- K 1.3.
HOMED, MOJIMMED, CTPYKTYPHOE 3BEHO) K 1.4.
IpakTHYecKoe 3aHATHE IK 1.5.
HomeHksaTypa OpraHM4ecKHX  COCIUHCHUI OT/ICNTbHBIX KJ1accoB (HACHIIICHHBIE, HEHACHILICHHbIE W apOMaTHYCCKUE
YIIIEBOIOPOIBI, CIIUPTHI, (PEHOIBI, aTbICTUIIBI, KETOHBI, KAPOOHOBBIE KHCJIOTHI U JAp.). CoCcTaBlIeHHE MOJIHBIX M COKPAIICHHBIX CTPYK-
TYPHBIX (OPMYJI OPraHMYECKUX BEIIECTB OTACIBHBIX KJIACCOB, HCIONB3Ys MX Ha3BaHHUS 10 CHCTEMATHYECKOH M TPHBHAJIBHOH HO- 2
MEHKIaType (3THIICH, aleTWIeH, DIMLIepuH, GpeHou, GopManpaerun, yKcycHas KHCJIOTa, [NIMLOUH). Pacuersl mpocteiimieit ¢op-
MyJIBl OpPraHHYeCcKOW MOJIEKYJIbI, HCXOJIS M3 JJIEeMEHTHOro coctana (B %)
Tema 4.2.CBoiicTBa Conep:xanue yueOHOro MaTepuaja 14
OpraHM4ecKux coeau- | Teopernueckoe o0yueHne 6
HEHUH —  (pM3MKO-XMMHYECKHE CBOMCTBA OPraHMUYECKHX COEMHEHHI OT/IENBHBIX KIAcCOB (OCOOEHHOCTH KJIACCH(HMKALMK H HOMEHKJIATYPhI BHYT-
pH KJacca; TOMOJIOTHYECKUH psiji U 00mmas hopMyna; nzoMepus; GU3Mdeckne CBONCTBA; XMMHUYECKHAE CBOWCTBA; CIIOCOOBI MOJIYUCHUs): OK 0l.
- IpeJeNibHbIEe YIIIEBOIOPOIb! (AJIKaHbl M LUKJIOATIKaHbI). ['OpeHHe MeTaHa KaK OJMH W3 OCHOBHBIX HCTOYHHKOB TEIUIA B MPO- 2 OK 02.
MBILUICHHOCTH U ObITY. CBOWCTBA IPUPOIHBIX YIIIEBOAOPOAOB, HAXOXKICHHE B MPUPOIE U IIPUMECHEHHE ANKAHOB; OK 04.
— HempeJesbHble (ATKeHBI, ATKHHBI M aJKaJIUCHbI) U apOMAaTHYECKUE YIIIEeBOAOPOAbl. ['opeHHe aleTHIeHa KaK HCTOYHUK BBICOKO- MK 1.1.
TEMIEPATYPHOT'O IUIAMEHH JUIsl CBAPKH M PE3KH METaJLIOB MK 1.2.
— KHCIIOPOICOACPKAILINE COCUHEHUS (CITUPTHI X YEHOIBI, KapOOHOBBIE KUCIOTHI M AUPBL, albACTHAb K KETOHBI, XHUPBI, yriieBosl). [Ipaktuye- TIK'1.3.
CKOE MPUMEHEHHE STUJICHIIHKOIIS, IIHiepuHa, deHona. [Ipumenenne Gopmanbaernia, aneTanbaeruia, yKCyCHO#H KUCIOTe. Mblia Kak CoJu 2 IIK 1.4.
BBICHIUX KapOOHOBBIX KHCIOT. MOKIHE CBOMCTBA MBbLIA. [K 1.5,
— a30TcofiepKALIMEe COSAMHEHUS (AMHUHBI M AMHUHOKHCIIOTBI, Oenku). BBICOKOMOJNEKYISIpHBIC COSAMHEHHS (CHHTETHYECKHE W OMONOTHYECKH-
aKTHBHBIE). MOHOMED, TOJMMED, CTPYKTYpHOE 3BeHO. [lommMepu3anus STHIEHA Kak OCHOBHOE HAIPABJICHHE €0 MCMOIb30BAHHI. 2
['eHeTHYECKAs CBA3b MEXKY KIACCAMH OPraHMYECKHX COCIUHCHHH
TpakTHYecKoe 3aHATHE 6
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CBoiicTBa OpraHHYECKUX COCAMHEHHUI OTIENbHBIX KIACCOB (TPUBHANBHASL H MEXKIYHAPOAHAS HOMEHKIATYPA, XHMHYECKHE CBOICTBA, CIIOCOOBI MOTTY-
9eHHS): TIpeAebHbIC (ATKaHBl U TUKIOATKAHE), HEMpeaenbHbIe (ATKSHBI, AKHHBI U aNKaJNeHbl) H apOMaTHYECKHe YTIEBOIOPO/BL, CITHUPTH U (JeH 0-
JIbI, KapOOHOBBIE KUCIOTEI U S()HPEI, ATbICTHABI H KETOHBI, aMUHBI H aMHHOKHCIIOTBI, BEICOKOMOJIEKYJIIPHBIC COSAMHEHH)S. 3a1aHMs Ha COCTABICHUE
ypaBHEHMH XMMHYECKUX PEaKIHil C yYacTHEM OPTaHHYEeCKUX BEIECTB HA OCHOBAHHH HX COCTaBa M CTPOCHHS

CocraBneHne cxeM peakuuil (B TOM yucie 0 NPeanoKEeHHbIM [eNouKkaM NPeBpalle i), XapaKTepH3yIOIMX XUMUYECKIE CBOHCTBA OpraHUueCcKuX
COCJIMHEHNUH OT/AENBHBIX KJIACCOB, CMIOCOOBI UX MONYYCHHs U Ha3BaHHE OPTraHUYECKUX COCAMHEHHIl MO TPUBHANBHON MM MEXAYHApORHOH cucre-
MaTH4ecKoil HOMEHKIIaType.

PemeHne NpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHNH HA CBOWCTBA OPTaHMYECKHX COEIMHECHMH OTAEIBbHBIX KIACCOB

JlabopaTopHble 3aHsAATHE

JlabopatopHras pabdota “TIpeBparieHust OpraHMIeCKUX BEIIECTB IIPH HATPEBAHUN .
[onydeHue THIIEHA M N3yYEHUE €TO CBOMCTB. MoOIEIMpOBaHIE MOJIEKYJI M XMMUUECKHX NPEBpAILeHUi HallpUMepe 3TaHa, STHJICHa,
alleTHICHA U JIp.

Tema 4.3. Unentndu-
KalMsi OPraHUYecKHX
BellleCTB, UX 3HAYEHHE
M NpuMeHeHHe B Obl-
TOBOH M NPOU3BOACT-
BEHHOH [esiTeJILHOCTH
yeJIoBeKa

Coaep:xanue yue0HOro MaTepuaJja

»

Teopernueckoe o0yuyeHue

Broopranmueckne coenunenus. IlpuMeHenue u OHoorudeckas poiib yriieBoJoB. OKHCIEHHE YIIIE€BOIOB- HCTOYHUK YHEPTUH JKHU-
BBIX OpraHu3MoB. OOIacTy NpUMEHEHHUs aMUHOKUCIIOT. [IpeBpamenns OenkoB MUy B OpraHu3Me. buonornmdeckne QyHKIHM — OEIKOB.
buonornueckue GyHKIMU KUpoB. Postb opraHnyeckoil XUMHK B pelIeHHH Npo0JIeM NHIIEBOi 0e301macHoCTH

Poxb opraHnyeckoil XUMHM B pEIIEHHH IPOOIEM SHEPreTHIECKOH 0€30IacHOCTH, B Pa3BUTHH MEJIMIUHBI, CO3/IaHUH HOBBIX MaTEpHaIOB, HOBBIX
MCTOYHUKOB SHEPTHH (aNbTEepHATHUBHBIC HCTOYHUKHY HEPrHH). ONMacHOCTh BO3ACHCTBHS Ha )KMBBIC OPTaHM3MbI OPIaHNYECKHUX BEIIECTB OT-
JENBHBIX KJIacCOB (YIJIEBOAOPOIbI, CIIUPTHI, (DEHOIBI, XJIOPOPTaHMIECKHE IPOU3BOIHbIE, ANIBAETHIBI U JIp.), CMBICH TIOKa3aTes MpeieIbHO
JIOIYCTUMOW KOHLICHTPALUH

JlabopaTopHble 3aHsATHE

JlabopatopHast pabota: “VneHTH(HKANL OPraHHIECKNX COSIMHEHHH OTAENbHBIX KIIAcCOB’.

Wnentndukaiys opraHyecKuX COeIMHEHHH OTIEIbHBIX KIacCoB (Ha MPUMEpE ajlbJern/ioB, KpaxmMaia,yKCyCHON KHCJIOThI, OEJIKOB M T.II.) C
HCIIOJIb30BAHUEM UX (PU3MKO-XHMHYECKHX CBOMCTB M XapaKTePHBIXKaueCTBEHHBIX peakiuii. [lenarypauus Oeinka npu HarpeBanuu. L{BeTHbIe
peakuuu 0enKkoB. BO3HMKHOBEHHE aHATUTHYECKOTO CUTHAJIA C TOUYKH 3pCHUA XUMUYCCKUX MPOLICCCOB IIPU MPOTCKAHUN Ka4eCTBEHHOMN peakuuu,
NO3BOJIIIOIIEH WACHTH()UIIMPOBATh MPEUIOKSHHbBIE OpraHWYeCKHe BELISCTBA

KonrpoabHas padora 3. CTpykTypa M CBOWCTBA OPraHNYeCKMX BellecTB

OK 01.
OK 02.
OK 04.
IK 1.1.
MK 1.2.
MK 1.3.
K 1.4.
MK L.5.

Paspnen 5. Kuneruyeckue ¥ TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XMMHMYECKHMX peakuuii

Tema 5.1.CxopocTb
XHMHUYECKHX peakluid.
XumMnyeckoe paBHOBe-
cue.

Conep:xanue yueOHOro MaTepuasia

TeopeTnueckoe o0yueHue

CKOpOCTh peakIny, ee 3aBHCHMOCTh OT PA3NMYHBIX (AaKTOPOB: MPHPOJBI PEATHPYIOMINX BEIIECTB, KOHIECHTPAINN PEardpylomuX BEIIECTB,
TEMIIEPATyphl U TUIOIaH PEAKIMOHHOM N0OBepXHOCTH. TemioBbie 3(eKThl XUMUUECKHX peakiui. JK30- ¥ 3HAOTEPMUUYECKUE, PEaKIIUN.
Ob6patuMocTs peaximid. XuMHYecKoe paBHOBECHE H €T0 CMEIIEHHE T10/] AeHCTBHEM Pa3THIHBIX (PaKTOPOB (KOHIEHTPALHS PEATeHTOB MM MPOTYK-
TOB peaKilyy, JaBICHHE, TEMIIEPATypa) IS CO3IaHNUs ONTUMAIBHBIX YCIOBHH NMpoTeKaHus XuMudeckux npoueccoB. [Ipunnun Jle llarense

IIpakTHuyeckoe 3aHATHE

Pemenne npakTHKo-OpHEHTHPOBAHHBIX 33/[aHUi Ha aHAIH3 (PaKTOPOB, BIUAIOMMX HA N3MEHEHHE CKOPOCTH XUMHYECKOH peakIyy, B T.4. C MO3H-
U SKOJNOTHYECKH [1eTIeCO00Pa3HOTO MOBEICHNS B OBITY M TPYIOBOH EATETHHOCTH B LEMSIX COXPAHEHUS CBOETO 3JI0POBBS U OKpPYIKArOMIeit
IPUPOJHON CpEIbL.

Pemtenne npakTuKo - OpUEHTUPOBAHHBIX 33/aHUN Ha npuMeHeHue npuHiuna Jle-lllatense 11d HaX0XKIEHUS HAPABICHUS CMEIIEHHUS PAaBHOBECHUS
XMIMUYECKOH Peakluy 1 aHaIu3 (aKkTOpOB, BIHAIONINX HA CMENICHHE XUMHUUECKOTO PABHOBECHS

OK 01.
OK 02.
MK 1.1.
MK 1.2.
MK 1.3.
K 1.4 .
IK L.5.

Pa3nen 6. PacTBopbl
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Tema 6.1. IlonsTHe 0 Copep:xanue y4eOHOr0 MaTepHaJa 2 OK 01.

pacTBopax Teopernueckoe 00yueHHE OK 02.
PactBopenne kak Qusnko-xummdeckuii mporecc. PactBopsl. CriocoObI MPUTOTOBIIEHUS pacTBOpoB. PacTBopumocTs. MaccoBast OK 07.
JIOJIsL paCTBOPEHHOTO BemlecTBa. CMBICH MOKa3aTess IpeAeIbHO AOMYCTUMOI KOHIIEHTpAallu U €r0 MCIOJIb30BaHUE B OLIEHKE JKO- MK 1.1.
JIOTUYECKOH 0e30MacHOCTH. 2 IK 1.2.
[IpaBuia 5KOJOrHYECKH LIEIeCO00pa3HOro MOBEACHHS B OBITY M TPYJIOBOH NESTEIBHOCTH B IIEJISIX COXPAHEHHUs CBOETO 370PO- IK 1.3.
BbsSl M OKPYXKaIOIel IpUpogHON cpeibl; OMacCHOCTh BO3JEHCTBYS Ha )KUBBIE OPTaHU3MBbI ONPEIEIICHHBIX BEIECTB. K 1.4.
Pemrenre mpakTHKO-OPUEHTHPOBAHHBIX PACUSTHBIX 33JaHUH Ha PaCTBOPHI, HCIIOJIB3yeMbIe B OBITOBOI M IPOU3BOACTBEHHON MK 1.5.
JIEATETFHOCTH YeIOBEKa

Tema 6.2. Uccnenoa- | ConepskaHue yueGHOro MaTepuaJia 2 OK 01.

HHe CBOIICTB pacTBOPOB | J1aGopaTopHble 3aHATHE OK 02.
Jlabopatopras padoTa «[IpUrOTOBICHHUE PACTBOPOBY. OK 04.
[IpuroroBneHne pacTBOPOB 3aJaHHON (MaccOBOM,%) KOHLIEHTpALUHU (C MPaKTHKO-OPUEHTHPOBAHHBIMU BOIIPOCAMHU) M OIpEIeNICHHE Cpe- IK 1.1.
JIbl BOJHBIX PacTBOPOB. 2 MK 1.2.
Pewenue 3a1a4 Ha IPUTrOTOBJIEHUE PACTBOPOB IK 1.3.

K 1.4.
K L.5.

IIpodeccuoHaNIBHO-OPMEHTHPOBAHHOE COJlepPKaHNe(codepKAHNE NPUKIATHOT0 MO1YJIA)

Paspnen 7. Xumust B ObITY U IPOU3BOACTBEHHOM AeATEJBHOCTH YeJI0BeKa 6

Tema 7.1. Xumus B 6b1- | Cogeprxanue y4yeOHOro MaTepuaJia OK 01

TY W MIPOU3BOACTBEH- Teopernueckoe o0yueHmne OK 02'

HO¥ iesiTeIbHOCTH 4Ye- | HoBeifmme DoCTIKEHNS XUMUYECKON HAYKH M XUMIYECKOH TEXHOIOTHH. PoIh XUMIH B 00€CTICUSHNS SKONIOTHIECKON, SHSPTETHICCKOH 1 TTH- 2 OK 0 4'

JIOBEKa IeBOH 0€30MaCHOCTH, Pa3BUTHH MeJUIMHEL. [[paBiiia ToMCKa 1 aHAIIM3a XUMHYECKOH HH(MOPMAIIUI U3 Pa3IMIHBIX NCTOYHHKOB (Hay4YHAas H y4eOHO- OK 07
Hay4Has JIATepPaTypa, CPeICTBA MaccoBoi MH(popMaIum, ceTh MIHTEepHET) MK 1 1
IIpakTHyeckoe 3aHATHE K 1'2'
IMouck u aHanu3 KeWcoB O IPUMEHEHNH XMMHYECKUX BEILIECTB M TEXHOJOTUI C y4eToM Oyayllei npoecCHOHaIbHON JIesITeNbHOCTH K 1:3:
M0 TeMaM: BaKHEHIIINe CTPOUTEIbHBIE MaTepHallbl, KOHCTPYKLIMOHHBIE MaTepHalIbl, KPACKH, CTEKIIO, KepaMUKa, MaTepHAaJIbl IS HIIEK- K14
TPOHHKH, HAHOMAaTepUaJIbl, TEKCTHJIBHBIE BOJIOKHA, NCTOYHUKH SHEPTHH, OPTraHUYECKHE U MUHEpAJIbHBIE YAOOpEHUs, JEKapCTBEH- 4 MK 1.5
HEIE BEIIECTBA, OBITOBAs XUMMS. o
3ammra: [IpeacTaBieHne pe3yabTaTOB PEIICHHS KeHCOB B (opMe MHHH-IOKIAa C TPE3CHTAIHeH

IIpomesxkyTouHasi arTecTauus (3a4er) 2

Bcero 72
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3. YCJIOBUS PEAJIM3ALIMU ITTPOT'PAMMBI JUCLHUITIIMHBI
3.1. TpeboBanusi K MHHUMAJILHOMY MATepHAIbLHO-TeXHHYECKOMY 00ecredeHnI0
Peanu3zanus nporpaMMbl AUCHUIUIHHEL TpeOyeT HaMU4Ius yaeOHOro kabuHeTa «XuMus»

ObopynoBanue yueOHOro KabuHera:

- IOCa0YHBIE MeCTa [0 KOJIMYECTBY 00yJarOIuXcs;

- pabodee MeCTO MperojaBaTess;

- KOMIUIEKT y4eOHO-HArIAHBIX ocoOuid «O0Imas 1 HeopraHuieckas XuMusD», « OpraHudeckasi XuMUs»;
- KOJUIEKIIMH BEIIECTB UL Ta0OPaTOPHBIX U MPAaKTUIECKHX PaboT;

- HaOOPBI MAPOCTEPIKHEBBIX MOJIeeil MONIEKy,

- KOJUIEKIIMU IPOCTBIX U CIOXKHBIX BEILECTB U KOJIEKIIMH IOIHMEPOB;

- MIApOCTEPKHEBBIE MOJEIN MOJIEKY U KPUCTAJUIMIECKUX PEIIETOK;

- KOMIIIEKTHI XUMUYECKOH HOCYIbI;

- IpuOOPHI VISl IEMOHCTpALUii;

- ydeOHbIe QUIBMBI ¢ IeMOHCTpaIell 1abopaTOPHBIX M NPAKTHIECKHUX Pa0OT 110 HEOPTaHNIECKOH U OPraHMIeCKOH XHMHHY;
- KOJUIEKIIHS TOPHBIX IIOPOJ ¥ MUHEPAJIOB,

- BBITSDKHO# 1Kad;

- CpeaCTBa IEPBHYHOTO ITOXKAPOTYIICHHS;

- MEUIMHCKAs alTeduKa.

TexHUYECKHE CPESICTBA OOYUCHHUS:

- HOyTOYK C JINIICH3HOHHBIM [IPOTPaMMHBIM 00ECIICYCHHEM U MYJIbTUMEAUATIPOCKTOP;

- tabnuia snekrponHas «Ilepuoguueckas cucrema xumuueckux nementon .M. Menneneesay;
- TabnuIa 3NMeKTpoHHAast «PacTBOPUMOCTB COJIeH, KHCIIOT U OCHOBAHHIA B BOJIE;

3.2. UndopmanuoHHoe odecnevyeHue peaiu3aluy NporpaMmbl
IlepeyeHb pexoMeHIyeMbIX y4eOHbIX H3JaHMil, HHTepHEeT-pecypcoB, JONOJIHUTE/IbHOM JTHTEPATYyPbI

OCHOBHBIE HCTOYHHKH:
1.I'abpuensn O.C., Octpoymo WN.I'., Cnankos C.A.. Xumus. 10 knacc. ba3ossiit yposenb. YueOnuk. AO "Mznarenscro [Ipocsemenue” 2023r.,

978-5-09-107640-0, Dnekrponnas popma ydeOHHUKA. (PG)KI/IM noctymna: 95C)
2. Tabpuemsin O.C., OctpoymoB W.I'., CnagkoB C.A.. Xumus. 11 xmacc. ba3oeiii ypoBenb.VueOuuk. AO "UsmarensctBo IIpocBerenue"

2023r., 978-5-09-107641-7, DnekrporHas Gopma yueOHHKA. (PG)KI/IM noctymna: 95C)
3. Pymsurtuc I'.E., ®eapaman O.I'. Xumust. ba3oblii ypoBerb. Dnekrponnas gopma yueonuka mist CI10, AO "Uznatenscto "[IpocBeriene”

2024r., 978-5-09-115758-1, (Pe)KMM nocryna: 9bC)

JIOTIOHUTEIbHBIC HCTOYHUKH:

1.I'abpuensa O.C., Octpoymos W.I'. Xumus jutst mpodeccuii U crienuanbHOCTEH eCTECTBEHHOHAYYHOTO MPO(UIIS: ydeb. [l CTy/. yIpexIeHNH
cpen. mpod. obpasoBanus — 4-e u31., crep. - M.: M3narensckuii neHTp «Akamemus», 2018.- 400c.

2. Epoxun FO.M., KoBanésa .b. Xumust 1uist mpodeccuii i CrelHaIbHOCTeH TeXHHYECKOTO H €CTECTBEHHOHAYYIHOTO MPpOoGMIIs: yuel. s CTyI.
yapeskIeHnit cpest. mpod. obpazoBanus — 5-¢ 3., crep. - M.: M3narensckuii neHTp «Akagemus», 2018.- 496c¢.

3.3axaposa T.H., ['ononésa H.A.. Opranudeckass XuMust: yaeb. LIS CTYI. YUPEKICHHN cpell. mpod. obpasoBaHus — 2-¢ U3L., ctep. - M.: U3na-
TENILCKUN LEHTp «AKanemusi», 2018.- 400c.

4.T'abpuemnsta O.C., Octpoymo W.I'. Xumust [yt npodeccuii U CriequaibHOCTeH TEXHHIECKOro MPOoGIIIs: yuel. JUIs CTy. YIpeKIeHUH Cpes.
mpod. o6pazoBanusi — 7-€ u3., crep. - M.: 3natensckuii ueHtp «Axagemmsi», 2018.- 272¢.

5.I'abpuensa O.C. Xumus 1515 npodeccHii v CreuaibHOCTel ecTecTBeHHOHayuHoro npodwis. M.: M3narensckuii neHTp «Axkanemusi», 2012.
6.I'abpuensa O.C. Xumus. 10 kinace. YriryOneHHBIH ypoBeHb: yaeOHOe TOCo0He /2-€ H3.,CTePEOTHII.

M.: Ipoda,2014.- 366c¢.

7. 0.C. Xumus. 1 1kmace. [IpodunbHbiil ypoBeHb: yueOHOe mocobue st 001e00pa3oBaTebHbIX yUpexaeHuii /15-¢ u3m.,cTepeoTHil.

M.: JIpoda,2013.- 398¢

8.I'abpuemsin O.C., Octpoymo W.I'. Xumust 1uist mpodeccuii U CienHanbHOCTEH COHAIBHO-DKOHOMHYECKOTO H TyMaHHUTapHOTo mpoduneii. M.:
Wznarenbckuit neHTp «Akagemusi», 2012.

9.I'abpuensia O.C., Octpoymos N.I'. Xumust 1u1st mpodeccuii ceruaibHOCTel TeXHHIeckoro npodmnst. M.: M3narenbekuil NeHTp «AKaxeMus,
2012.

10.T'a6puemnsia O.C. , OctpoymoB W.I'., Xumust (6a30Bbiit yposens) 10 kimace «OJIMA-yueGuuk», 2010

11.T'a6puensia O.C., OctpoymoB U.I'., Xumnst (6a30BbIit ypoBeHs) ,11 kimace «OJIMA-yue6HnK», 2010.

12.Pynsutuc I'.E., ®enpaman O.I'., Xumust 10 kmacc 6a30Bsiii yposens, M., [Ipocsemenne, 2008

13.Pymautuc I'.E., ®enpaman O.I'., Xumust 11 kmacc 6a30Bsiii yposens, M., [Ipocsemenne, 2008

3.3. JloctynHocTh i yyacTHHKOB ¢ OB3
Jomyctnmast Hozomorndueckasi (-ue) rpymma (-bl):
- HapyIIeHHUE CITyXa;
- C1abOoCIIBIIIAIINE;
- HapyLIEHHE PeuH;
- SIHTIETICHUS;
- caxapHblii auader;
- 3[1P B yacTH mearoruyecKoi 3amyImeHHOCTH



4. KoHTpOJIb U OLIEHKA Pe3y/IbTATOB 0CBOCHHUS 00111€00pa30BaTe/IbHON AMCIUMIVIMHBI

KoHTposb M omeHKa pacKpbIBalOTCS Yepe3 AUCHUIUIMHAPHBIC Pe3ybTaThl, YCBOCHHBIC 3HAHUS U MPUOOPETCHHBIE CTYACHTAMH yMEHHS,
HalpaBJIeHHbIE Ha ()OPMUPOBAHHE OOIIUX U IPO(ECcCHOHATBHBIX KOMIETSHIIUH.

KonTpons 1 olieHKa pe3yabTaToB 0OYUSHHs OCYIIECTBISIETCS NPEIoJaBaTelieM B IPONecce IMPOBEACHUS NPAKTHIECKUX 3aHATHH U 1abopa-
TOPHBIX PabOT, TECTUPOBAHHS, a TAKKE BBHIIOIHEHUS 00yJAIONMMUCS HHAUBHAYAIbHBIX 3aJaHH, IPOEKTOB, HCCIeNOBaHUN. Pe3ynpTaTel 00y-
YEHHSI ONIPENeIIAIOT, YTO 00yJaIOIHecs JOJDKHEI 3HaTh, IOHUMATh ¥ AEMOHCTPHPOBATH 110 3aBEPIICHUH H3yYEHUS TUCIIUILINHBL.

Jlns GpopMupOBaHHUS, KOHTPOJIS U OLEHKU PE3yJbTaTOB OCBOCHMS y4eOHOM AMCIMIUIMHBI UCIIOJIB3YETCSl CUCTEMA OLICHOYHBIX MEpO-
MPUATUH, IPEACTABIIAIOIAs COO0H KOMIUICKC Y4eOHBIX MEPONPUSTHIL, COIIACOBAHHBIX C pe3yNbTaTaMH 00y4eHus H CHOPMyIUPOBAHHBIX C yde-
ToM ®I'OC COO (npeamerHsie pe3ynbTatsl o aucuumuimae) 1 PIOC CIIO.

Ne

OK/MK

Monayas/Paznen/Tema

Pe3yabTaT 00yuyeHus

Tunbl 0EHOYHBIX MEPONPUATHIT

OcHoBHOE coaepkaHue

Pazpnes 1. OCHOBBI CTPOEHH S Be-
IecTBa

®DopMyJIHpPOBATH 0230BbIE MOHATHS U
3aKOHbI XHMHUH

11

OK 01

CTpOeHI/IC aTOMOB XUMHYECCKHUX
DJIEMEHTOB U IpUpoaa XUMUYECKOU
CBA3H

CoCTaBIIATh XUMHUYECKUE (POPMYITBI
COEIMHEHHI B COOTBETCTBHU CO CTEIE-
HBIO OKHCJIEHUS] XUMUYECKHX JJIEMEH-
TOB, MCXOJIS U3 BAJICHTHOCTH U 3JIEK-
TPOOTPHULIATEILHOCTH

1. Tect «CTpoeHHE aTOMOB XMIMHUYECKHX JJICMEHTOB
U TIPUPOJIa XUMUYECKOU CBSI3M.

2.3aa4u Ha COCTABIICHNE XMMHYECKHUX (OPMYIT
JIByXaTOMHBIX COEIMHEHHI (OKCHIOB, CYIb(HIOB,
THJPUJIOB U T.I1.).

3. 3aiaHus Ha UCIIOJIb30BAHHE XUMUYECKOW CUMBO-
JIMKH ¥ HAa3BaHUH COEJMHEHUH 110 HOMEHKJIAaType
MEXIYHAPOIAHOTO COK03a TEOPETUIECKON U MpPU-
KJIaAHOI XUMHIH U TPUBHAIBHBIX HA3BAHUIT IS
COCTaBICHHSI XUMUYECKUX (DOPMYIT JBYXaTOMHBIX
COeIMHEHHI (OKCHIOB, CYJIb(MUIOB, THAPHIOB U
T.I1.) U IPYTHX HEOPraHMYECKUX COCIUHEHUI OT-
JIENIbHBIX KJIACCOB

1.2

OK 01
OK 02

IMeproanyeckuii 3aKoH 1 TabIHIA
JI.1. MenneneeBa

XapakTepu30BaTh XUMHYCCKUE DIICMEH-
THI B COOTBETCTBHH C MX ITOJIOKEHUEM B
MEPUOINYECKOI CHCTEME XUMHUYECKUX
anemenToB JI.11. Mennaeneera

1. Tect «MeTtaHuecKue / HEeMETAUTMYECKHE CBOM-
CTBA, AIEKTPOOTPULIATETILHOCTD M CPOJICTBO K AJIEK-
TPOHY XUMHYECKHX IEMEHTOB B COOTBETCTBHE C X
3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B NIEPUO-
JIMYECKOH crcTeMe XUMUYIECKUX 3eMeHToB J1. 1.
MenpeneeBay.

2. [lpakTHueckue 3aJaHust Ha YCTAaHOBJICHHUE CBS3U
MEXK/1y CTPOCHUEM aTOMOB XUMUYECKHX SJIEMEHTOB
U TIEPUOJIMYECKUM U3MEHEHHEM CBOWCTB XUMHYE-
CKHX DJIEMEHTOB M UX COCJAMHEHHUI B COOTBETCTBUU
¢ nonoxenueM Ilepnoguueckoii cucreme.

3. [1paKTUKO-OpPUEHTHUPOBAHHBIE TEOPETUUECKHE
3ajlaHus Ha XapaKTEePU3alui0 XUMUUECKHUX DIIEMEH-
TOB: «MeTaJuTnuecKre / HEeMETaIUTNIECKUE CBOMCT-
Ba, EKTPOOTPULIATEIBHOCTD U CPOJICTBO K 3JIEK-
TPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B NIEPUO-
JIMYECKOHN CHCTEME XUMUYISCKUX IJICMCHTOB

JI.1. MenneneeBa»

Paznes 2. XuMuuyecKne peakuuu

XapakTepu30BaTh THIILI XHMHYECKHX
peaknmii

KonTpoabnas padora
«CTpoeHHe BelecTBa H XHMHYECKHE PeaKium»

21

OK 01
OK 04

THIBI XUMUYECKUX pEaKIHH

CocTaBsTh peakiy COSANHEHHMS,
pasiokeHus, 0OMeHa, 3aMeIeHNs,
OKHCIIHTELHO-BOCCTAHOBUTEIBHBIE
peakimu

1. 3agaun Ha cocTaBlIeHHE YpaBHEHHH peaKLnii:

— COCJIMHEHMS, 3aMEILCHHUs, PAa3JIOKEeHNUs, 0OMEHa;
— OKHCJIUTENBHO-

BOCCTaHOBHUTEIBHBIX PEAKIHH C HCTIONH30BAaHUEM
MeTozia dIIEKTPOHHOT0 OanaHca.

2. 3aja4u Ha pacyeT Macchl BEIIECTBA WK 00BbEMa
ra30B 10 H3BECTHOMY KOJIHYIECTBY BEI[ECTBA, Macce
I 00BEMY OJJHOTO U3 YJACTBYIOIIHX B PEaKIUH
BEIIECTB; PacuéThl

Macchl (00bEMa, KOJTMYECTBa BEIIECTBA) MPOIYKTOB
pEeaKI|H, €CITU OJHO U3 BEIIECTB UMEET MPHUMECH

2.2

DNEKTPONUTUYECKAS AUCCOLMALHSA U
HMOHHBII 0OMeH

CocTaBATh YpaBHCHUSA XUMHUYECCKUX
pe€aKuuu HOHHOT'O obMmeHa ¢ ydJactuem
HEOPraHUYCCKUX BEILICCTB

1. 3agaHus Ha cOCTaBICHUE MOJICKYJISIPHBIX U HOH-
HBIX PEaKILHil C y9acTHEM KHCIIOT, OCHOBAaHHH U
coJeif, yCTaHOBIICHHE M3MEHEHHS KHCIOTHOCTH
cpensl

2. JlabopatopHas padota "THIIBI XUMHYECKUX pe-
akuui"




Ne OK/IIK Mogayas/Paznen/Tema PesyabTaT 00y4eHus Tunbl 0LEeHOYHBIX MePONPUATHIT
3 Pa3pen 3. CTpoenne u cBoiicTBa HccnenoBaTh cTpoenne u cBoiictBa | KonTposbHas padota
HEOPraHHYeCKHX BellecTB HEOPraHMYeCKHX BelllecTB «CBolicTBa HEOPraHHYECKHX BellleCTB)
31 OK 01 Krnaccuduxarms, Homenkinatypa u | KiaccubuimpoBaTs HeopraHuieckue 1. Tect «HoMeHKkIaTypa 1 Ha3BaHHE HEOPraHHYe-
MK 1.1. CTPOEHHE HEOPraHMYECKHUX BEIIECTB |BEIIECTBA B COOTBETCTBHH C HX CTPOE-  |CKMX BEILIECTB MCXOJ U3 X XUMHYECKOH (hOpMYJIbI
IK 1.2. HHEM WM COCTaBJICHUE XUMHYECKOIT (POPMyYJIbI HCXOS U3
K 1.3. Ha3BaHUs BELIECTBA 10 MEXIyHAPOAHON MM TPU-
EE :g BUAJILHOM HOMEHKJIAType».
2. 3ajauu Ha pacyeT MacCOBOM J10JM (Macchl) XH-
MHYECKOTO JJIEMEHTA (COSMHEHHs) B MOJICKYJIe
(cmecn).
3. IlpaxTudeckue 3a1aHust MO KIacCH(DUKAINH,
HOMEHKJIaType H XUMUYECKUM (popMyraM Heopra-
HHYECKHX BEIECTB PA3IIMIHBIX KJIACCOB.
4. IIpakTHueckue 3aJaHNs Ha ONPEIEIeHUE XHMU-
YeCKOH aKTHBHOCTH BEIECTB B 3aBHCHMOCTH BHJIa
XHUMHUYECKOH CBSI3H U TUIIA KPUCTAJUIMYECKON pe-
LIeTKU
3.2 OK 01 DuU3MKO-XUMHYECKHE CBOHCTBA He- | YCTaHABIMBATh 3aBUCUMOCTh (u3uko- [ 1. Tect «OcoOeHHOCTH XUMHUYECKHUX CBOHCTB OKCH-
OK 02 OpraHHYECKHX BEIIECTB XUMHYECKHUX CBOHCTB HEOPTAHUYECKUX | /IOB, KMCIIOT, OCHOBAaHHH, aM(OTEPHBIX THIPOKCHU-
TIK 1.1. BEILIECTB OT CTPOCHUS aTOMOB U MOJIe- | TOB U coueit».
K 1.2. KYJI, @ TAK)K€ TUIAa KPUCTAIUINYECKOI 2. 3ajaHKs HA COCTABIICHUE YPAaBHEHUH XUMUYE-
TIK'1.3. pelIeTku CKHX PEaKIHi C yJaCTUEM HMPOCTBIX U CIOKHBIX
EE i;‘ HEOPraHUYECKHUX BEIIECTB: OKCHU0B METAJLIOB,
HEMETAJIOB U aM(OTEePHBIX JICMEHTOB; HEOPTaHH-
YECKHUX KUCIIOT, OCHOBAaHUH M aM(pOTEPHBIX THIPO-
KCHJIOB, HCOPTaHUUECKHX COJIeH, XapaKTepHU3yIo-
IIUX UX CBOHCTBA H CIIOCOOBI OJIYyICHUS.
3. IIpaKTUKO-OpHEHTHPOBAHHBIE TEOPETHICCKHE
3a/1aHUsI Ha CBOICTBA M NOJTy4YeHHE HEOpraHude-
CKHX BEIIECTB
33 OK 01 VnenTHUKAINS HEOPTaHHIECKIX HccnenoBats KadyeCTBEHHbIE PEAKLIUHI 1. IlpakTUKO-OpPUEHTHPOBAHHBIE 3aaHUs 110 CO-
OK 02 BEIECTB HEOPTraHMYECKHX BEIECTB CTaBJICHUIO XHMHYIECKHX PEaKIUii C yIacTHeM He-
OK 04 OpPraHUYECKUX BEIIECTB, UCTIONb3YEMBIX IS UX
UACHTUHUKALIIH.
2.JlaboparopHas pabora: “Unentudukarms Heop-
raHUYECKHUX BEIeCTB”
4 Pa3nen 4. CTpoenne n cBoiicTBa Hccaenosats ctpoenne u cBoiictea | KonTposbHas pabora
OpraHNYecKHX BeliecTB OpPraHMYecKHX BellecTB «CTpoeHHe U CBOHCTBA OPTaHHYECKHX BellleCTB)
41 OK 01 Knaccudukauus, crpoenue u Ho- Knaccudunumposars opraHudeckue 1. 3ajgaHus Ha cocTaBlIeHUE HA3BaHUN OpraHuye-
IK 1.1. MEHKJIaTypa OPTaHHYECKHX BEIIECTB |BEIIEeCTBAa B COOTBETCTBUH C HX CTPO€-  |CKUX COeJHHEHHI O TPUBHUATIBLHOMN MM MEXIyHa-
MK 1.2. HHEM POJIHO# CHCTEMATHYECKOi HOMEHKIATYPE.
IIK 1.3. 2. 3ajaHKs HA COCTABJICHHE TTOJIHBIX U COKpAILEH-
EE i;‘ HBIX CTPYKTYPHBIX (DOPMYI OpraHUYECKHX BELIECTB
OT/IENBHBIX KIIACCOB.
3. 3aiaun Ha omnpeeNeHne MPoCcTerIei GpopMyIIbl
OPraHHYecKOi MOJIEKYIIbI, HCXOJSI U3 JJIEMEHTHOTO
coctaBa (B %)
4.2 OK 01 CBoliCTBa OpraHUYECKHX COeMHe- | YCTaHaBIMBATh 3aBHCHMOCTh (M3nKo- | 1. 3amaHus Ha cocTaBeHHE YPaBHCHUH XHUMHYC-
OK 02 HHH XMMHYECKHMX CBOMCTB OPraHHYECKHX CKHX PEaKIHi ¢ yJaCTHEM OPTraHMYECKHX BEILECTB
OK 04 BEILIECTB OT CTPOCHUS MOJIEKYJ Ha OCHOBAHMU UX COCTaBa M CTPOCHUSL.
IK 1.1. 2. 3ajaHys HA COCTABIIEHHE YPaBHEHUI XUMU4e-
K 1.2. CKHX PeaKHi, WUTFOCTPUPYIONIUX XUMHIECKHE
K L3. CBOIfCTBA C y4eTOM MEXaHU3MOB IIPOTEKAHUS JaH-
11:1[5 }‘5‘ HBIX peaKiiif ¥ TeHeTHUECKON CBSI3M OPraHUYeCKUX

BEIIECTB Pa3HBIX KIACCOB.

3. PacueTHbIe 3aja4¥ IO YPaBHEHHSIM PEAKIHH C
Yy4JacTHEM OPTaHUYECKHUX BEIIECTB.

4. Jlaboparopnas pabota “TIpeBpaleHus: opraHu-
YEeCKHUX BEUIECTB IIPY HarpeBaHUU"




Ne OK/IIK Mogayas/Paznen/Tema PesyabTaT 00y4eHus Tunbl 0LEeHOYHBIX MePONPUATHIT
43 OK 01 WnenTudukanus opraHiueckKux HccnenoBath kayecTBeHHbIE peakuuy | 1.IIpakTHKO-OpHEHTHPOBAaHHbIE 3aIaHUS 10 CO-
OK 02 BEILIECTB, UX 3HAYCHUE U IPUMEHE- |OpPraHW4eCKUX COSIMHEHUN OTIEIbHBIX |CTABICHHIO XUMUYECKHX PEAKLUN C y4acTHEM Op-
OK 04 HUe B ObITOBOM U NPOU3BOJICTBEHHOM | KJIacCOB TaHUYECKUX BEILECTB, B T.U. UCMOJb3YEMBIX JJIS UX
MK 1.1. JIEATEIHHOCTH YEJI0BEKA UJIeHTH(HUKALMHU B OBITY M IPOMBIIUICHHOCTH.
MK 1.2. 2.JIa6opaTopuas pa6ota: “UnenTudukarys opra-
IIK 1.3. HHYECKHX COCANHEHUH OT/ENbHBIX KJIacCoB”
K 1.4.
[IK 1.5.
5 Pazneun 5. Kuneruueckue u TepMo- [ XapakTepu3oBaTh BJIMSIHUE Pa3aIny-
AMHAMHAYeCKHe 3AKOHOMEePHOCTH  |HBIX ()aKTOPOB Ha paBHOBecHe H
NPOTEeKAHUSI XHMHYECKHX PeaKIHui | CKOPOCTh XHMHYEeCKHX PeaKIuii
5 OK 01 CKOpOCTh XUMIYECKHX PEaKIHiL. XapakTepHu3oBaTh BIUSIHHE KOHIEHTpa- |[IpakTHKO-OpHEeHTUPOBAHHEIE TEOPETHIECKUE 3a1a-
OK 02 XHUMHYECKOe paBHOBECHE I[Y PearupyoIluX BeIeCTB U TeMIle- |HUS Ha aHaIn3 (pakTopoB, BIMSIONINX Ha H3MEHE-
[IK 1.1. paTypsl Ha CKOPOCTh XHUMUYECKUX Peak- |HHe CKOPOCTU XMMHYecKol peaknud. [IpakTHko-
IK 1.2. Jivsie OPHMEHTHPOBAHHbIE 3aJJaHKs HA IPUMEHEHHE IPHH-
TIK'1.3. XapakTtepu3oBaTh BiusiHHe n3MeHeHus: |numna Jle-Illatenbe 11 HAX0XKISHHS HAIIPaBICHHs
gﬁ }2 KOHIIEHTPALlUX BEILECTB, PEaKLUH Cpe- |CMELIEeHUs] PaBHOBECUs] XUMUUECKOH PeaKkuu u
IIbI U TEMIIEpaTyphl HAa CMEILEHHE XU-  |aHaIU3 (HaKTOPOB, BIUAIONINX HA CMEIEHHE XUMH-
MHYECKOI0 PaBHOBECHS YEeCKOI0 PaBHOBECHS
6 HccnenoBaTh HCTHHHBIE PACTBOPBI €
Pa3aen 6. PacTBopser
3aJaHHBIMH XapaKTePHCTUKAMH
6.1 OK 01 IonsTue o pacTBopax Paznuyarth HCTUHHBIE PACTBOPHI 1. 3ajgauu Ha IPUTOTOBJIEHHE PACTBOPOB.
OK 02 2. [1paKTUKO-OpUEHTHPOBAHHBIE PACUETHBIE 3a/1a-
K 1.1. HUS Ha JUCHEPCHBIE CUCTEMBI, HCIIOJIb3yEMBIE B
MK 1.2. OBITOBOI U MPOM3BOACTBEHHOM JESATEILHOCTH Ye-
TIK 1.3. JIOBEKA
MK 1.4.
IK 1.5.
6.2 OK 01 HccnenoBanue cBoicTB pactBopoB  |MccnenoBarh GU3MKO-XUMHUUECKUE JlaGopartopHast pabora
OK 04 CBOIICTBA HCTHHHEIX PACTBOPOB “IIpuroToBIEHHE PACTBOPOB™
IK 1.1.
IK 1.2.
IIK 1.3.
K 1.4.
IIK 1.5.
1 IIpodeccnonanbHO-0pHEHTHPOBAHHOE CO/leP:KaHNe (coep:kaHNe MPHKJIAXHOTO MOTYJIsT)
7 Paszpen 7. OuennBaTh MOCTEACTBH OBITOBOI 1 |3amuTa Keiica (¢ yuerom Oyaymeii mpodeccno-

Xumusi B ObITY M IPOM3BOJACTBEH-
HOI IeATeILHOCTH YeJI0BeKa

NIPON3BOJCTBEHHOI 1eATeTLHOCTH
YeJI0BeKAa ¢ MO3UIIMIA IKOJIOTHYECKOI
0€30MacHOCTH

HAJILHOH AeSITeIbHOCTH)

OK 01
OK 02
OK 04
OK 07
MK 1.1.
K 1.2
TK 1.3.
K 1.4.
TK 1.5.

Xumust B ObITY ¥ IIPOU3BOJICTBEHHON
JIeATENLHOCTH YETI0BEKa

O11eHUBAaTh MOCIIEICTBHS OBITOBON U
TIPOU3BOJICTBEHHON JEATEILHOCTH de-
JIOBEKA C MO3UIMH 3KOJIOTHIECKOM
6e30MaCHOCTH

Keiic (¢ yaerom Oymyieii mpodeccrHoHaTbHOM
JIESITENTIbHOCTH)

Bo3MoyxHBIE TeMBI KeHCoB:

1. IToTeruieHne KIMMaTa U BEICBOOOXKICHHE I'a30-
BBIX TH/IPAaTOB CO JTHA OKEaHa.

2. Bynymue Mateprais! 1Uis aBUa-, MaIlHHO- ¥
IPUOOPOCTPOCHHSL.

3. HoBble MaTepuaribl 11 COJTHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE PAaCTHTENHHBIX IIPEIapaToOB




Pa3paboruuk:

I'BIIOY Bbupckuii
MHOTIOIIpOQWILHBIN
mpodheCCHOHAILHBIA

KOJIIEJDK
(MmecTo paboThI)

[IpenoiaBarTellb
(3aHMMaeMas TOJDKHOCTB)

H.X.IIIatinypoBa

(moamucs) (vHMDMAIBI, haMuIIHs)

Pabouas mporpamma mpornmia coaepkarenpayto 3xcneptusy B [ BIIOY bupckuit MHOTOIpOOUIBHBIH
po(heCCUOHANBHBIN KOJUIEIK

IKcnepThl:

I'BIIOY Bbupckuit
MHOTOIpOQHWILHBIA
podheCCHOHAIBHBIA
KOJUIEIK

(MecTo paboThI)

I'BIIOY Bbupckuii
MHOTOIPOQHWILHBIA
podheCCHOHAILHBIN

cTapLIui
METOANUCT

(3aHMMaeMast JTI0JDKHOCTD)

PykoBoaurens MO nmucnuniang

KOJIICIK

(mMecTo paboThI)

0011e00pa30BaTEIBHOrO UK

(3aHUMaeMasi 10JKHOCTb)

M.E.JIy3aanna

(noz[rmct,) (MHULIHAITEL, (haMPITHS)

I".P.JlockyToBa

(moanuce) (MHULIMAIB, Gamums)



