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1. O6masn xapakTepucTuka padoueii NporpaMMbl 061e06Pa30BATENbLHOI AHCIUILIHHBI
«XUMHUD)

1.1. Mecro  aMcHMILIMHBI B CTPYKTYpe  OCHOBHOIi npodeccuonaaLHON
00pa30BaTeabHOli MPOrpaMMBbl

OO6meo0Opa3oBaTenbHas  JUCHUIUIMHA «XUMUS»  SIBISETCd  00sA3aTeNbHON  4YacThIO
o0mieo0pa3oBaTenpHOrO MUKIIa 00pa3zoBaTeNbHOM porpaMMbl B cooTBeTcTBrE ¢ PI'OC CIIO 1o
npogeccuu/cneyuanvrnocmu 15.01.35 MacTep cjiecapHbIX padoT

TpynoeMKOCTh AUCHMIUIMHBI «XHUMHS» COCTaBisieT 74 yaca, U3 KOTOPbIX 66 yacoB —

6a3oBbIii Moaynb (7 pa3aenoB), 6 wacoB — mpuKIagHOW Moayib (1 pasmen), BKIFOYAFOIIHI
NPaKTUKO-OPUEHTHPOBAHHOE COJEP)KAHHE, YCUIMBAIOIIEE MPOPHIBHYIO COCTABISIONIYIO IO
npodeccun, 2 yaca - mudhepeHITUPOBaHHBIN 3aUET.

[MpuknagHo MOAyNb BKJIOYaeT oAMH pasged. Pasgen 8 «Xumus B ObITy o
MIPOM3BOJICTBEHHOH JEATEIHLHOCTH YEJIOBEKA» pealln3yeTcsi Ha MaTepualie KeHCOB, CBSI3aHHBIX C
HKOJIOTMYECKON O€30IIaCHOCThI0O U OLIEHKOW IIOCHEACTBUM OBITOBOM W IPOM3BOJCTBEHHOM
JeSITebHOCTH OyAyIiel mpodecCnOHaIbHOM eI TETbHOCTH 00YyJatOIIMXCsl.

12 I_Ie.]'II/I U NINTAHUPYEMBIC PE3YJIbTATBI OCBOCHUSA TUCHHUIIINHBI

1.2.1 Ilenu u 3aaa4u AUCHUILTHHBI

@opMHUPOBAHUE Y CTYICHTOB XUMUYECKON COCTABJISAIOIIEH €CTECTBEHHOHAYYHOW KAPTUHBI
MHpa KaK OCHOBBI IPUHATHUS PEUIEHUH B KU3HEHHBIX WU IPOU3BOACTBEHHBIX CHUTYyaLMSX,
OTBETCTBEHHOT'O TIOBEJICHUS B IIPUPOJHON Cpelie.

33}13‘11/[ AUCHUIIJINHBI

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHIECKUX MPOLECCOB U
SBJICHUA B OKpYXarmlleil cpeae, LENIOCTHOM Hay4yHOM KapTHHBI MHUpA, B3aUMOCBS3U H
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs MPOBOJMUTH PACUETHI MO XHUMHUYECKUM (opmylnaM M ypaBHEHHUSIM
XUMHUYECKHX pEaKUMd, IUIAHUPOBaTb W HHTEPIPETUPOBATh PE3yJIbTaTbl XHMHYECKUX
IKCTIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  TNPOBEJACHUS  XUMHYECKHX  OKCIICPUMEHTAIbHBIX
UCCIIEIOBAaHUM € COOJIOJIEHUEM TpaBUi O€30MacHOro OOpalleHusi C BellecTBaMU U
1abopaTOPHBIM 000PYTOBAHUEM;

4) pa3BUTh YMEHHUS aHAIM3UPOBaTh, OLCHHBATh, IPOBEPSATh HA JOCTOBEPHOCTh H
00001aTh HHPOPMAINIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HCTOYHHUKOB;

5) chopmupoBaTh yMEHHUsS TMPOTHO3UPOBATH TOCICICTBHS CBOCH JEATEIBHOCTH |
XUMHYECKHX TIPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIECCOB;

6) chopMupoBaTh TOHUMaHWE 3HAYMMOCTH JIOCTIDKCHMH XWMHYECKOH HAayKH W
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAILHOM U TPOU3BOJCTBEHHOMU cep.



1.2.2. Ilnanupyemble pe3yJibTaThl 0CBOCHHs 0011106 Pa30BaTEILHOI JHCHUILIHHDI B c00TBeTcTBHH ¢ PT'OC CIIO 1 Ha ocnose ®PI'OC COO

Kox v nanmeno-
BaHHe (popmMupye-
MBIX KOMIIETEHITHI

I[InanupyemMble pe3y/bTAaThl 0CBOCHHUS JHCHUILIUHBI

O01mue

JAucnunianHapHbie

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu TPpy/10BOr0 BOCIUTAHUS:

- TOTOBHOCTh K TpPYAY, OCO3HAHHE IEHHOCTH MAacTEpCTBa,
TPYIOJTIOOHE;

- TOTOBHOCTh K AKTHUBHOH JIEATEIILHOCTH TEXHOJOTMYECKOU U
COLIMAILHOM HAINpPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATH

IUIAHUPOBaTb M CaMOCTOSITENIbHO  BBIIOJIHATH  TaKyH]
JeSITeNbHOCTD;
- UHTepeC K pas3auuHbM cdepaM HpodeccuoHaTbHON
JeSITENIbHOCTH,
Osgiagenue YHHBEPCAJIbLHBIMH y4eOHBIMU

N03HABATEJIbLHBIMH JAeliCTBUSIMH:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOATENbHO (OpPMYIHpPOBATH M aKTyalU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBaTh CYIIECTBEHHBIN MPU3HAK WA OCHOBAHMS
JUTISL CpaBHEHUS, KilacCu(UKAy U 0000IIeHHMS;

- OMNpeNeNsITh IENH AESITebHOCTH, 3aJaBaTh MapaMeTphl U
KPUTEPHUU UX TOCTUKECHUS;

- BBIBJISATH  3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SIBJICHUSX;

IMPOTHUBOPECUHNA B

- BHOCUTb  KOPPEKTHBBI B  JEATEIBHOCTb, OLECHHMBATH
COOTBETCTBUE PE3YJbTATOB IEJSIM, OIEHUBaTh PHUCKHU
MMOCJICICTBUI IEATCILHOCTH;

- pa3BUBaTh  KPEaTMBHOE  MBINUIEHUE NpPU  PEUICHUH

YKU3HEHHBIX TIPOo0IieM

0) 0a30BbIe HCCIEI0BaATEIbCKIE TeHCTBUS:

- BIQJIETh ~ HABBIKAMH  y4eOHO-HMCCIEOBATEIbCKOH U
MPOEKTHOM J1eATEeTHbHOCTH, HABBIKAMHU pPa3pelieHus mpoodem;

HCOPTaHUYCCKUX HW OPraHuYCCKHUX BCHIICCTB B 6I)ITy nu
HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBCKA,
-YMETb BBIABJIATEL XAPAKTCPHBIC IIPHU3HAKK W B3aMMOCBA3b

M3YYEHHBIX MOHITHI, IPUMEHATh COOTBETCTBYIOLIUE MMOHATUS TIPU
OIIMCaHNU CTpOGHI/ISI 158 CBOﬁCTB HeopFaHI/I‘—IeCKI/IX 158 OpFaHquCKHX
BEILECTB U UX MPEBPAILICHHI; BBISBISATH B3aUMOCBSI3b XUMUYECKHUX]
3HAHWI c
CCTCCTBGHHOHayTIHBIX HpCIIMeTOB;

BJIQZIETh CUCTEMOM XMMHUYECKHX 3HAHWM, KOTOpass BKJIIOYAECT:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMUYECKUUA JJIEMEHT, aToM,
9JIEKTPOHHAst 000JI04Ka aToma, s-, P-, 0-3J1eKTpOHHbBIE OPOUTAIH
aTOMOB, HWOH, MOJEKYJa, BaJIEGHTHOCTb, D3JIEKTPOOTPULIATEIb-
HOCTb, CTEIIEHb OKUCJICHUS, XUMUYECKAasl CBA3b, MOJIb, MOJISIpPHAs
Mmacca, MOJISIPHBIN o0BeMm, YTIIEPOIHBIN CKEJIeT,
byHKIIMOHATbHAS TpYyMNa, pagukal, HW30Mepus, H30MEpHI,
TOMOJIOTUYECKUM PsiJi, TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOI- U
a30TcojiepXKalliue COCIUHEHHUs, OHOJOTHYEeCKH  AaKTHUBHBIC
BemiecTBa (YraeBOAbl, JKUPBI, OCJIKH), MOHOMEp, IIOJHUMED,
CTPYKTYpHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS,
KpUCTAJUTMYECKasi peIIeTKa, TUIBl XUMHUYECKHUX  PeaKIuil
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, K30~ M JHIOTEPMUYECKHE,
peakIi MOHHOTO O0OMEHa), pacTBOP, DIEKTPOIHTHI, HEIIEKTPO-
JUTBI,  JJEKTPOJUTUYECKas  JUCCOLMAIMs,  OKHUCIMTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKOW PEaKIUU, XUMUYECKOE
paBHOBECHE), TCOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOECHHS
opraHnyeckux Bemects A.M. bytiepoBa, Teopus dJIEKTPOIUTH-
YECKOW Auccouuanuu, nepuoandeckuit 3akon .M. Menneneesa,
3aKOH COXPaHEHUs MacCChl), 3aKOHOMEPHOCTH, CHUMBOJIHYECKUI
SI3BIK XUMUH, (DAKTOIOTHUECKUE CBEJIEHUS O CBOWCTBAaX, COCTaBe,
MONlyYeHUH ¢  OE30MacHOM  HCIIOJIb30BAHUU  BAKHEUIITNX

IIOHATHAMU n npeaACTaBICHUAMU

JPYTHX




- BBSIBJISITH ~ MPUYMHHO-CIICJICTBCHHBIE ~ CBSI3H |
aKTyaJu3upoBaTh 3ajady,
pellleHus, HaXOAUTh apryMEHThl AJisl J10Ka3aTeabCTBa
CBOMX YTBEpXJICHUM, 3a]aBaTh apaMeTPbl U KPUTEPUHU

peleHus;

BbIIBUI'aTh TI'HIIOTE3Y €C

- AHAJIM3UPOBATHL IMOJYYCHHBIC B XOJC€ PCHICHUMA
KpUTHUYECKU OLCHHUBATh HX
JAOCTOBCPHOCTD, IMPOTHO3UPOBATH U3BMCHCHHEC B HOBBIX

3aJlauu  PE3YyJIbTaThl,

YCIIOBHUSIX;
- YMETh TEPEHOCUTHh 3HAHUS B I[I03HABATENbHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACITEIBHOCTH;

- yMEThb
MPEAMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIE HJICH, TIPEJjIaraTb OPUTHHAIBHBIC

WHTEIPUPOBAaTh  3HAHUSA U3  Pa3HbIX

IIOAXO/BI U PELICHHUS;
- CIIOCOOHOCTH UCIIONI30BAaHUS B
ITO3HABATEJILHON U COLIMAIIBHOW MTPAKTHKE

Hux

- BJIaJIeTh ~ HaBBIKaMU
3alUThl  MH(OpMAIHH,
0€30I1aCHOCTH JTMYHOCTH;

pacrio3HaBaHHA U
UH(pOPMaIMOHHON

YMETb HCII0JIb30BATh HAUMEHOBAHMSI XUMHUYECKMX COCIUHEHUI MEX-
JIYHAPOJIHOT'O COK03a TEOPETUYECKON M MPUKJIIAJHOM XUMHUHU U TPUBUAJIb-
Hbl€ Ha3BaHUS BAXKHEHIIMX BEUIECTB (ITUJICH, alleTUJICH, TJIHUIEpPUH,
(benon, hopManbaeru, yKCycHas KUCIOTa, INIMLKH, yrapHbIi Ta3, yrie-
KMCJIBIH a3, aMMHUaK, rallieHasi U3BECTh, HETallleHas U3BECTb, IIUThEBast
colla M JPYIHX), COCTaBIATH (POPMYIIBI HEOPTaHMYECKHMX W OpraHu-
YECKUX BEILECTB, YPAaBHEHUS XUMHUYECKHUX PEAKIUM, OOBACHATH HX
CMBICII; MOATBEPKIATh XapaKTEpPHbIE XMUMHUYECKHUE CBOMCTBA BEIECTB
COOTBETCTBYIOIIIMMHM  SKCHEPUMEHTAMH U  3alUCAMH  ypaBHEHUI
XUMHYECKUX PEAKIIU;

YMETb yCTaHABJIMBATh IPUHAJJIEKHOCTh U3yUYEHHBIX HEOPIaHUYECKUX U
OpraHMYECKUX BEIIECTB K ONpPENENEHHbIM KjaccaM U rpynnam
COEIMHEHMI, XapaKTepU30BaTb WX COCTAB M BAXKHEWILIME CBOMCTBA;
ONpEeAeNATh BHAbBl XUMHUYECKHX CBsi3ell (KOBaJE€HTHas,
BOJIOPO/IHAS),
BEILIECTB; KJIACCU(PHUIIMPOBATH XUMUUECKUE PEaKIIH;

copMHpOBATh MpPEJCTABICHHUS: O MAaTepUATbHOM €IWHCTBE MHpa

3aKOHOMCPHOCTAX MW IMO3HABACMOCTH SIBIICHHI OpupoJbl; O MECTC W

HOHHAas,

MCTAJIJINYCCKasd, TUIIBI KPUCTANIMYCCKHUX PCHICTOK

3HAUYEHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAayK M €€ poJjiu B obecreye
HUM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PELICHUU MPOOJIEM HKOJIOA
TMYECKON, SJHEPreTUYeCKO! U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH ME/INA
LMHBI, CO3JaHUM HOBBIX MAaTE€pPHaIOB, HOBBIX MCTOYHHKOB IHEPIHH, E
o0OecreyeHrnr paloHaIbHOTO MPUPOIOIOIb30BaHUsA, B (POPMUPOBAHUH
MHPOBO33PEHUS U OOLIEH KyJIbTyphl YEIOBEKA, a TaKXKe KOJOTHYECKH
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHON CpeEIe;

BIAJAETh CHCTEMOM XUMHUYECKMX 3HAHHUH, KOTOpas
OCHOBOIIOJIAraonue MOHATHSA (AOMOJHUTEIBHO K CUCTEME IOHSATHMA
6a30BOr0 ypOBHS1) - U30TOIBI, OCHOBHOE U BO30Y)K-JIEHHOE COCTOSIHUE

nn

aToMma, 1“1/16p1/1;[1/13au1/1;1 ATOMHBIX 0p6HTaJ'IeI>i, XUMHUYCCKas CBA3b ( n

BKJIIOYAcCT:

, KpaTHBIE CBSI3U), MOJISIpHAsl KOHIIGHTpALUs, CTPYKTypHast popmyia,
n3omepust  (CTPYKTypHas, TeoMeTpuYecKas (I[UC-TpaHC-U30MEpHs),
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TUNBI XUMUYECKUX PEaKkiui (rOMO- W TeTeporeHHbIe, oOpaTHMble U
HeoOpaTuMbIe), pPACTBOPBl  (MCTUHHBIC, JHUCIEPCHBIE  CHUCTEMBI),
KPUCTAJUIOTUI-PATHI, CTENEHb JHUCCOLMUALUU, BJIEKTPOJIU3, KPEKHHT,
pudop-MUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO3-
3peHYecKre 3HAHUS, JIeXKalllie B OCHOBE MOHUMAaHUS NPUYUHHOCTH U
CHUCTEMHOCTH XHMMMUYECKHUX SIBIICHUM, COBPEMEHHBIC IPEICTABICHUS O
CTPOEHHMH BELIECTBA HA ATOMHOM, MOJIEKYJIIPHOM U HaJMOJIEKYJIIPHOM
YPOBHSIX; TIPEICTABJICHHSI O MEXaHU3MaX XUMHUYECKUX PEaKIUid, TEPMO-
TUHAMHYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX WX MPOTEKaHUS, O
XUMHYECKOM PAaBHOBECHHU, IUCIEPCHBIX CHUCTEMax, (PaKTOJIOTUYECKUE
CBEJICHMSI O CBOICTBaX, COCTaBe, MOJIYYEHUHU U OE30IaCHOM HCIOJIb30-
BaHUM BOXHEHUIIINX HEOPTraHWYECKUX M OPraHMYECKUX BEIIECTB B OBITY
U MPAKTHYECKOM ACSATEIHPHOCTH YeIOBEKa; OOIIMX HAYYHBIX MPUHIIUATIAX
XUMHYECKOTO TMPOM3BOJACTBAa (HAa TMpUMEpe MPOU3BOJICTBA CEPHOMN
KHUCJIOTBI, aMMHUaKa, MeTaHoJja, epepadoTku HedTH);

YMETh TPOBOJUTH pPacyeThl MO XUMHUYECKUM (opMysiIaM U ypaBHEHHSM
XUMHYECKHUX PEaKlUi ¢ UCTIONb30BaHUEM (PU3NYECKUX BEIHUYUH (MAaCCHI
o0beMa Ta3oB, KOJMYECTBA BEIIECTBA), XapaKTEPU3YIOUINX BEIIECTBA (
KOJJMYECTBEHHOM CTOPOHBI: PACUEThl IO HAXOXIACHUIO XUMHUYECKOMH
(dbopmynel BelIecTBa; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA
MPOJAYKTa pPEaKlUU, €CIM OJHO M3 HUCXOAHBIX BEIIECTB JIaHO B BH/IE
pacTBOpa C ONpPEAEIEHHOM MaccOBOH J0JE€H PAacTBOPEHHOI'O BEILECTBA
Wi JaHO B U30BITKE (MMEeT NpPHUMECH); pacueThl MacCOBOM WITH
00BEMHOI JJOTU BBIXO/IA MPOAYKTA PEaKIINH;

pacdeTsl TerIoBoro 3¢ exra peakiuii, 00bEMHBIX OTHOIIICHH Ta30B;
YMETh BBISBISITh XapaKTEPHbIEC MPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX MO-
HATHHA, TPUMEHATHh COOTBETCTBYIOIIUE TIOHATHS TP OMMUCAHUH CTPOCHHUS
Y CBOMCTB HEOPTAaHMYECKUX U OPTaHUUYECKHUX BEIIECTB U UX
MIpEBPAICHMI;

- BBIABIATH B3aUMOCBS3b XUMHYECKMX 3HAHUM C IIOHATHIMHA U
MPEACTABICHUSAMU JPYTUX MPEAMETOB st 0Oojiee  OCO3HAHHOTO
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IIOHMMaHHUA U O6’b$ICHCHI/I$I CYIITHOCTHU MATCpUAJIbHOTrO CAMHCTBA MHUPA;
HUCIIOJIB30BaTh CUCTCMHBIC XHMMHUYCCKHEC 3HaHUA A O6’b$ICHeHI/I$I u
MPOTHO3UPOBAHUS SABJIECHUM, UMEIOIMX €CTECTBEHHOHAYUYHYIO IIPUPOAY;

- YMETh UCIOJIb30BATh HAUMEHOBAHUS XUMUYECKUX COEIUHECHUM
MEKIYHAPOAHOTO COK03a TEOPETUYECKON U MIPUKIIATHOW XUMUHU U
TPUBHUAJIILHBIC HA3BAHHWA BEIICCTB, OTHOCAIIUXCA K U3YYCHHBIM KJIaCCaM
OpPTraHU4YCCKUX U HCOPIraHNUYCCKUX COGHHHCHHﬁ;

- HWCHOJIB30BaTh XHWMHUYECKYIO0 CHUMBOJHKY JUIS COCTaBleHUS (GopmyIl
HEOPraHUYECKHUX BEILIECTB, MOJIEKYJISIPHBIX 5 CTPYKTYPHBIX
(pa3BepHYTBIX, COKPALICHHBIX M CKEJETHHIX) (HOpPMYyT OpPraHUYECKHX
BELLECTB; COCTABIATh YPABHEHUS XUMUUYECKUX PEAKUUNA U PACKPbIBATh UX
CYIIHOCTb: OKHCJIMUTEIbHO- BOCCTAHOBUTENIBHBIX PEAKLMI MOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOTO OanaHca 3TUX peaklMii; peakiuil MOHHOIC
obMeHa IIyTEM COCTABJICHUSA MX IIOJHBIX MW COKpPAIICHHBIX HWOHHBIX
YpaBHEHUH; pPEeakIuil TUAPOJIN3a, PEAKIUi KOMILIEKCOOOpa3oBanus (Ha
npuMepe THUIPOKCOKOMIUIEKCOB IIMHKA M alllOMUHUSA); TOJTBEPXKIATH
XapakTEpHble XUMHUYECKHME CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMU
JKCIIEPUMEHTAMU U 3aIIMCSIMU YPABHEHUN XUMUUYECKUX PEAKLINA;

- yMeThb KJIacCu(UUMPOBATH HEOPraHUYECKUE M OPraHMYECKHUE BEIIECTA
Ba M XHMHUYECKHE PEaKIMH, CaMOCTOSTENbHO BBIOMpPATh OCHOBAaHUS U
KPUTEpUU ISl KIaCCH(PHUKAIMU H3Y4aeMbIX XHUMHUYECKUX OOBEKTOB
XapaKTEpHU30BaThL COCTaB U Ba)KHEHIIIE CBOICTBA BCIHICCTB, MPUHANJIC
KallMX K OMpeNeleHHbIM KilaccaM M TpynnaM COeAMHEHHH (TPOCThIE
BEIIECTBA, OKCUJIbI, TUAPOKCHU/IBI, COJIH; YIIIEBOAOPOIbL, IPOCThIE 3(DUPHI
CHUPTHI, (DEHOIBI, abACTHIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CII0XKHBIE
3(UPBL, )KUPBI, YIIIEBObI, aMUHBI, aMITHOKHCIIOTHI, OCJIKH);

NPUMEHATh 3HAHUSA O COCTaB€ M  CBOWMCTBAX BEMIECTB IS
AKCIIEPUMEHTAIBHOM MIPOBEPKU TUIIOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEN POTEKAHUS XUMUYECKUX PEAKLINI

Y IPOrHO3UPOBAHMSI BO3MOXKHOCTEH MX OCYIIECTBICHUS;
- yMeTb MOATBEPXkJaTh HAa KOHKPETHBIX MpPUMEpax XapakTep 3aBUCH-
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MOCTH PEaKIIMOHHOH CHOCOOHOCTH OPraHMYeCKUX COCAMHEHWH OT

n

KPaTHOCTH U TUIIa KOBAJIEHTHOU cBsi3H (" u""), B3BAMMHOT'O BIIUSIHUS

aTOMOB M TPYII aTOMOB B MOJIEKYyJax; a TakXKe OT OCOOCHHOCTEH

peanu3anny pa3InyHbIX MEXaHU3MOB IPOTEKAHMS PEAKIUH;

YMETb XapaKTepHU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U

BO30YKJIEHHOM COCTOSIHMM) U MOHOB XMMHUYECKUX AJIEMEHTOB 1 - 4 1me-

puonoB Ilepuognueckoii cucremsl .M. MenaeneeBa u ux BaJICHTHBIE

BO3MOXKHOCTH, UCIONB3Ys moHsTus "s", "p", "d-snekrponnsie" opOu-

TalHl, HHEPreTHUECKHe YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH M3MEHE-

HUS CBOMCTB XMMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMM COCIHMHEHUI

10 [IEpHOJaM U IrpyIIam.

- YMETh CaMOCTOSITEJIbHO IUIAHUPOBATh M MPOBOJUTh XHUMHYECKUUN
JKCIIEPUMEHT (TIOJy4YeHHEe W U3YYEeHHE CBOWMCTB HEOPTraHMYECKUX H
OpPraHMYECKUX BEILECTB, KAYECTBEHHbIE pPEaKLUU YIJIEBOJOPOJIOB pa3-
JMYHBIX KJIACCOB U KHUCIOPOJCOAEPKALIUX OPraHUYECKUX BEIIECTB, pe-
IIEHHE SKCIIEPUMEHTAJIBHBIX 3a7ja4d 10 paclO3HaBaHUIO HEOPTaHUYECKUX
U OpPraHMYEeCKHX BEILECTB) C COOJIOACHUEM MpaBHJl 0e30MaHoro odpa-
IIEHUs C BeIeCTBAaMU M J1a0OpaTOpPHBIM 000py/0BaHUEM, (HOPMYIUPO-
BaTh 1LI€JIM MCCIIEOBaHMs, IPEJOCTABIATh B pa3IndHON (popme pe3yib-
TaThl HKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

- YMETh OCYIIECTBIIATH IIeJIEHANIPABICHHBIN MOUCK XUMUYECKON HH(DOP-
Malluy B pa3IUYHbIX UCTOYHHMKAX (Hay4yHass U yueOHO- Hay4Has JUTepa-
Typa, CpeJICTBa MaccoBOM MH(pOpMaINH, ceTb VIHTepHET U Apyrue), Kpu-
TUYECKH aHaIM3UPOBAaTh XMMHUYECKYI0 MH(pOpMalnio, nepepadaThiBaTh
€€ U UCII0JIb30BaTh B COOTBETCTBUU C ITOCTABJICHHON yueOHOM 3a1auei;

- BJIaJIETh CUCTEMOM 3HAHUI O METOJaX HAYYHOI'O MO3HAHMS SIBJICHUM

MPUPOABI, HCHOJB3YEMbIX B €CTECTBEHHBIX HAyKaX W YMEHHUSIMHU

NPUMEHATh O3TH 3HAaHUA TPU DKCIEPUMEHTAIBHOM HCCIIEI0BAaHUU

BEIIECTB U Ul OOBSICHEHUS! XUMHUECKUX SBJICHUH, HMEIOIIHUX MECTO B

MIPUPOJE TMPAKTUUECKOW NEATEIBHOCTH 4YEJIOBEKAa M B IOBCEAHEBHOMU

KU3HH;




OK 04. O¢ddexruBHO
B3aHMOJICHCTBOBATh
1 paboTath B
KOJUICKTUBE U
KOMaHe

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSTEILHOCTH u

CaMOOITPEAEIIEHHUIO;

- OBJIQJICHHE HaBBIKAMHU y4e€OHO-MCCIIEIOBATEIbCKOM,

MPOEKTHOM U COLIMAIbHOM JEATEIbHOCTH;

OBrnajieHue yHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU

JECUCTBUSIMU:

a) COBMECTHAS JCATCIbHOCTD:

- IIOHUMATh u HCITOIB30BaTh MpEUMYyLIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- IPUHUMATh  LEJIU
OpPraHHU30BBIBATh M KOOPJMHUPOBATH JEHUCTBHS MO €€
COCTaBIISITh ia” JEUCTBUM,

pacrpenenarb poiau C YYeTOM MHEHUW YYaCTHHKOB

COBMECTHOH  JICSITCIILHOCTH,
JIOCTHIKCHUIO:

00CyXJ1aTh pe3ybTaThl COBMECTHOU pabOThI;
- KOOPJAMHUPOBATHh U BBIMOJIHATH pabOTy B YCIOBUSX

pealbHOTO, BUPTYAIBHOTO M  KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;
- OCYIIECTBJISATH MO3UTHBHOE CTpaTErunyecKoe

MOBEJCHUE B PA3IMYHBIX CUTyalUsX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATUBHBIM
OBnasieHne yHUBEPCATbHBIMU PETYISITUBHBIMU
JNEUCTBUSIMHU: TIPUHSITHE C€0s U IPYTUX JIFOJICH:

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JTIOJEH
MIPU aHAJIM3E PE3YJIbTATOB JAEATEILHOCTH;

- IpU3HABaTh CBOE MPABO W MPABO APYTHUX JItOJIeH Ha
OIINOKH;

- pa3BUBATh CIOCOOHOCTH ITOHUMATh MHP C TO3HUIIAN

JPYTOTo YeIOBEKa,;

- yYMeTb IUIAHUPOBaTh M BBINOJHATh XUMHUYECKUNU SKCIEPUMEHT
(npeBpallileHUs OpraHMYECKUX BEIIECTB IIPU HAarpeBaHUU, MOJIYYEHHE
STWJIEHa M W3Y4YEHHME €ro CBOMCTB, KauyeCTBEHHbIE pEaKUMM Ha
aNbJIETU/Ibl, KpaxMaj, YKCYCHYIO KHUCIIOTY; JeHaTypaiusi OelKOB IpH
HarpeBaHUU, [[BETHbIC pEaKUUU OEIKOB; MPOBOAUTH PEAKIIMU HOHHOTO
o0MeHa, OIpeeNIATh CPEAY BOAHBIX PACTBOPOB, KAUYECTBEHHBIEC PEAKLIUU
Ha cynbdar-, kKapOOHAT- U XJIOPUA- AHUOHBI, HA KATHOH AMMOHHS;

peliaTh SKCIICPUMCHTAJIBHBIC 3aa4n

no temaMm "Metainbl" u "Hemetamisl") B COOTBETCTBUU € MpaBUIaMU

TEXHUKH Oe30MacHOCTH MpH  OOpalleHUMH C  BeIlecTBAaMH U
1a00paTOPHBIM 000pyZI0BaHUEM; MIPEACTABIATD pe3yNbTaThl
XMMHAYECKOTO  OKCIIepuMeHTa B (QopMe  3amucu  ypaBHEHUH

COOTBETCTBYIOINX pEaKUuii W (OPMYIHPOBATH BBHIBOJIBI HAa OCHOBE
9THX PE3YNIbTATOB,;

-yMETb CaMOCTOSATENBHO IIJIAHUPOBATh M TPOBOJAUTH XUMHUUYECKUH
9KCHEPUMEHT C COOJIIOJICHHMEM MpaBHJl O€30MacHOro oOpalleHus ¢
BELIECTBAMH U JIaOOpaTOpHBIM 000pyAOBaHUEM, (HOPMYJIUPOBATh LIETU
WCCIIC/IOBAHMSI, TPEAOCTABISATE B PA3NUYHON (opMe pe3ynbTaThl

OKCIICPUMCHTA, aHAJIU3UPOBATH U OLICHUBATH UX JOCTOBCPHOCTD,
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OK 07.
CopeicTBOBaTh
COXPAaHEHUIO
OKpY’KaroIlen Cpeibl,

pecypcocOepexeHHIO,
MPUMEHSTH 3HaHUS 00

M3MEHEHHUHU KJIMMaTa,
MIPUHIUITBL
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3P PEeKTHBHO

B 00Js1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:
- ¢(hOPMUPOBAHHOCTb  3KOJIOIMYECKON
IIOHUMAaHUC
IPOLIECCOB HA COCTOSIHME NMPHUPOJHOW M COLMAIBbHOU
cpenpl, OCO3HaHUE r7100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHUPOBAaHUE U  OCYILIECTBICHUE
OKpY’Karolllel cpene
YCTOMUYMBOIO pa3BUTHUS YEJIOBEYECTBA;

KYJIbTYpBI,

BJIMAHUSA COIIMAJIbHO-3KOHOMUYCCKUX

JNEUCTBUN B
Ha OCHOBE 3HAHMA LeJed
AKTMBHOE HENpUATUE JIECUCTBUM, NPUHOCSIIIMX BpPE]
OKpYXKarollen cpene;

- chOpMHUPOBATh TMPEJICTABICHHUS: O XHMHYECKOM COCTABJISIOIICH
€CTECTBEHHOHAY4YHOU KapTUHBI
SIBJIGHUWA TpPUPOAbl, B (HOPMUPOBAHMM MBILIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TIpaMOTHOCTH, HEOOXOAMMOM st

peICHUA IMPAKTUYCCKUX 3aJad W ISKOJOIMYCCKU 000CHOBAHHOI'O

MHupa, pojd XUMHU B IIO3HAHUU

OTHOILEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CpEE;

- yMeTb COONIOAAaTh MpaBHUa SKOJOTMYECKH  LEJIeco00pa3HOro
HOBEJICHUs B OBITY M TPYAOBOM AEATENBHOCTH B LENSAX COXPaHEHUS
CBOETO 3JI0POBbSl M OKPYXKAIOIIEH NPUPOJHON Cpelbl; YUYUTHIBATh OIAC-
HOCTb BO3JICHCTBUS Ha J>KMBBIC OpPraHM3MBbl OIPEIECIICHHBIX BEILIECTB,
IIOHMMasi CMBICII TIOKa3aTelIsl IPENEIbHON JOIYCTUMON KOHIEHTPALUY;
- YMETh NPOrHO3UPOBAaTh, AHAIM3UPOBAaTh M OLIEHMBATh C MO3ULUHU

JICIICTBOBAThH B - YMEHHUE MIPOTHO3UPOBATH HEOJIarONPUSTHBIC . N
N 9KOJIOTHUYECKON O€30MacHOCTH IOCHIEICTBHSA OBITOBOM W TPOU3BOJICT-
4pe3BBIYaUHBIX 3KOJIOTHYCCKHUC . . 6 .
N . | BEHHOU ACATEIHLHOCTH YEJIOBEKA, CBSI3aHHOU C IMEpPepadOTKOM BEIECTB;
CUTYaIUsIX OCJEeACTBUSA npeANPUHUMACMBbIX JCUCTBUU, A ’ pep m >
[PE/IOTBPALLATS HX; UCIIOJB30BaTh IIOJYYEHHbIE 3HAHUA Ul [PUHATUS TPAMOTHBIX
3KOJIOTUYECKON HaIIPABJIEHHOCTH; - YMCTb OCO3HAaBaThb OITACHOCTH BO3H€I>1CTBI/I$[ Ha JKHBBIC OPraHU3MBbI
- OBJIAJICHHE HABBIKAMH yUeOHO- ONPEACIICHHBIX BEIIECTB, NMOHUMAasl CMBICI IIOKA3aTelsl IpeaeIbHOU
HCCHeI[OBaTeHI)CKOI\/’I, HpOGKTHOI?'I " COHHaﬂBHOﬁ )IOHyc’TPIMOfI KOHIOCHTpAlMK, MW TOACHATH Ha IMIPpUMEpaAx CIIOCOOBI
JESITeITbHOCTH; YMEHBIIICHUS W TNPEJOTBpPALIEHUS] HMX BPEIHOrO BO3JCHUCTBUA Ha
OpraHu3M YeJIOBEKa.
IIK 1.2 B gactu Tpy10BOro BOCIIUTaHUSA: - BIAJETh CHCTEMOW XHWMHUYECKUX 3HAHHUHA (BBICOKOMOJIEKYJISPHBIE
Bermonusats - TOTOBHOCTH K Tpydy, OCO3HAaHHE LEHHOCTH | COEAUHEHHUS, KPUCTAIMYECKAS PEUIETKA, TUIBI XUMUYECKUX PEAKLIMM
CJICCApHYIO 1 MacTepcTBa, TPYAOIIO0HUE; (OKHCIIUTENIbHO-BOCCTAHOBUTENIBHBIE, JK30- M  JHIOTEPMUYECKHE,
MEXaHU4YECK N
oo - TOTOBHOCTH K aKTHUBHOM NEATENbHOCTH | peakIMi MOHHOTO OOMEHA), pacTBOpP, DJIEKTPOIHTHI, HEIICKTPOIUTHI,
00paboTKy Aeranei . .
npucrocobeHui, TEXHOJIOTMYECKOM M COLMAJbHOW HAIPaBJICHHOCTH, | SJIEKTPOJMTUYECKAS] JIUCCOLMALUS, OKHUCIUTEIb, BOCCTAHOBUTEID,
peXyIIEro u CIIOCOOHOCTh ~ WHUITMHPOBATH, IUIAHAPOBATh M | CKOPOCTh XMMHUYECKOW PEaKINH, XMMHYECKOe PaBHOBECHUE), TEOPUHU H
U3MEPUTEIIBHOTO CaMOCTOATEJIbHO BBITOJIHATH TAKYIO JE€ATEIIbHOCTD; 3aKOHBI (TEOPUs] XUMHUUYECKOTO0 CTPOCHUSI OpraHu4eckux BeniecTB A.M.
HHCTPpYMCHTA B OBnanenue YHUBEpCAIbHBIMHU y4eOHBIMH | ByTiiepoBa, TeOpHs 3MEKTPOIIMTHUYCCKOM THUCCOLUAIINH, TEPUOMYCSCKUN
COOTBCTCTBHH C TI03HABATEILHBIMU JIEHCTBUAMU: sakoH JI.. MeHzeneesa, 3aK0OH COXpPaHEHHUs Macchl), 3aKOHOMEPHOCTH,
MIPOU3BOACTBEHHBIM N N
SATaHIEM C a) 6a30BBIC JJOTHYECKHE ICHCTBHUS: CUMBOJIMYECKUH SI3BIK XUMUU, TEOPUU U 3aKOHBI (TEOPUS XUMHYECKOTO
COOTTIOICHIEM - CaMOCTOSTEILHO (hopMynupoBath U | cTpoeHust opraHuyeckux BemectB  A.M. bytnepoBa, Teopus
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TpeOOBaHUI OXpaHbI
Tpya.

aKTyaJIM3upoBaTh OpoOJeMy, paccMaTpuBaTh e
BCECTOPOHHE;
= YCTaHaBJ'II/IBaTb CYHlCCTBeHHbIﬁ HpI/ISHaK NI
OCHOBAaHMS U1 CpaBHEHHs, KilacCUDUKAIUK U
000011IeHH S ;
- ONpeAesATh  [EdM  JEATCIBHOCTH,  3a/1aBaTh

napameTpbl U KpUTEPUHU UX JOCTHIKECHHUS;
- BBIBJSITH 3aKOHOMEPHOCTH W NPOTHUBOpPEUYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YyJbTATOB IIEJISIM, OLIEHUBATh PUCKH
IMOCJICICTBUI ICATCILHOCTH;

- pa3BUBaTh KPEAaTMBHOE MBIIUICHUE IpU PELICHUH
YKU3HEHHBIX TIpoOiieM

0) 6a30BbIE HCCIEAOBATEIbCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMH Yy4€OHO-UCCIIEIOBATEILCKOM U
MIPOEKTHOM JI€SITEIbHOCTH, HABBIKAMHM Pa3pelICHUs
npobiuewm;
- BBISIBIIATD

MPpUYIUHHO-CIICACTBCHHBIC CBA3HU )51

aKTyaJIu3upoBaTh 3a/Jayy, BBIIBUraThb THUIIOTE3Y €€
pelleHNs, HaXOJUTh apryMEHThl AJs JOKa3aTelbCTBa
CBOMX YTBEpXJI€HUI1, 3a1aBaTh apaMeTpbl U KPUTEPUU
peleHus;

- aHaJU3UpOBaTh TMOJYYEHHbIE B XOJ€ pEelICHUs
KPUTHYECKH OLIEHUBATh HX

AOCTOBCPHOCTDb, NPOTHO3UPOBATE U3MCHCHUC B HOBBIX

3aladyni  PE3YyJIbTAaThI,

YCIIOBUSX;
- YMETh TIEPEHOCHTHh 3HAHUS B IMO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATEILHOCTH;

- yMEThb  HWHTETPUPOBATH
MPEeIMETHBIX 00IacTel;

3HaHHUA us3 Pa3HbIX

3JIEKTPOJUTUYECKON JMccouManuu, nepuoauueckuid 3akoH J[.U.

MenneneeBa, 3aKOH  COXPaHEHHs  MacChl),  3aKOHOMEPHOCTH,

CHUMBOJHUYECKHUM  S3BIK XHUMUU, q)aKTOJIOI‘ NYCCKUEC CBCACHUA O
COCTaBC, IIOJYUCHHH U 0€30IIaCHOM  HCIOJIL30BaHUU
BaKHEHIIIMX HCOPTraHUYECKUX N OPraHUYCCKHUX BCHICCTB B 6BITy u

HpaKTHHGCKOfI JACATCIIBHOCTH 4YCJIOBCKA,

CBOMCTBAX,

- chopMUpOBaTh MPEACTABICHUS: O MaTEpHUATHLHOM CIWHCTBE MUpA,
3aKOHOMCPHOCTAX MW IIO3HABACMOCTU SIBIICHUM npupoansl; 0 MECTC H
3HAUYEHUU XUMHH B CHCTEME €CTeCTBEHHBIX HAayK H €€ pOJU B
00ecrevYeHn yCTOMYMBOTO pPAa3BUTHUS UEJIOBEUYECTBA: B PEUICHUH
po0JIEM IKOJIOTHYECKOM, SJHEPTETUUECKON U MUIIEBON O€30MaCHOCTH, B
Pa3sBUTHUU MCEOUILINHBI, CO3JaHUHN HOBBIX MarcpuraioB, HOBBIX
HNCTOYHHKOB DHCPTHH, B oOecrieueHuun

- BJaIeTh CHUCTEMOW XHUMHUYECKUX 3HAHUI, KOTOpas BKIIOYAECT:
(akTonoruueckue CBEIEHUS O CBOWCTBAaX, COCTaBe, MOJIYYCHHH H
Oe3omacHoOM HCII0JIB30BaHUHU Ba)KHEHUIITNX HCOPTaHNYCCKUX n
OpraHN4Y€CKUX BCUICCTB B 6I>ITy u HpaKTI/I‘-IGCKOI\/'I ACATCIIBHOCTHU
YCJIOBCKaA, 06HII/IX HAayYYHBIX MMPUHIMUIIAX XHUMHYCCKOTIO IMNPOU3BOACTBA
(Ha mpuMepe MPOU3BOACTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOIa,

nepepaboTKu HePTH);

- IOPUMCHATHL 3HAHUA O COCTaBEC U CBOMCTBAx BEIISCTB JIA
3KCH€pHM€HT&HBHOI’I IMPOBEPKHU TUIIOTE3 OTHOCHUTCIBHO
3aKOHOMCpHOCTeI71 MMPOTCKAHU A XUMHYCCKHUX pCaKI_II/Iﬁ n

MPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIEHUS;

- BJIAJIETh CUCTEMOM 3HAHHMI O METOJAaX HAyYHOrO MO3HAHUS SIBJICHUN
NPUPOJBI, HCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX H YMEHUIMU
NPUMEHATh O3TU 3HAHUS NPU DKCIEPUMEHTAJIBHOM HCCIIECIOBAHUU
BEIIECTB U JJI1 OOBSICHEHNUS XUMHYECKHX SBJICHUM, MMEIOIINX MECTO B
NPUPOJAE MPAKTUYECKOW ACATEIbHOCTH YEJIIOBEKA M B MOBCEIHEBHOM
JKU3HU,
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- BBIJIBUTaTb HOBBIE WJIEU, NPEAJIaraTb OPUTMHAJIbHBIC
HOJIXO/Ibl U PELICHUS;

- CMOCOOHOCTHh WX HCIIOJIb30BAHUS B MO3HABATEIHHOM
Y COLIMAJIBHOM ITPaKTHKE.
YHHUBEPCATbHBIMU
MO3HABATEJILHBIMU JIEHCTBUSMU:

a) pabota ¢ uHpOpMAaIUEH:

- BIIQJICTh HABBIKAMHU TIONyYEHHUS HWHPOpPMAUU U3
pa3HbIX
OCYIIECTBIISITh TOUCK, AaHAU3,

OsBnagenue y4eOHBIMU

WCTOYHHKOB THUIIOB, CaMOCTOSITEIILHO
CUCTEMAaTHU3aIUI0 U
WHTEPIIPETANI0 WH(OPMAIUK Pa3IUIHBIX BUIOB U
dbop™m mpeacTaBIeHUs;

- TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
- OBJIQJICHUE HAaBbIKAMU Y4EOHO-UCCIIEI0BATEIbCKOM,
MPOEKTHOM U COLIMATIBHOM AEATEIIbHOCTH;

OBnajeHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JEUCTBUSIMU:

a) COBMECTHAS JICATCIbHOCTD:

- IIOHAMaTb | WCIIOJB30BaTh  MPEUMYIIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

e
OPraHU30BbIBaTh U KOOPAWHUPOBATH IEHUCTBUS IO €€
JOCTHKEHHIO: COCTaBIATh maad JEeUCTBUH,

pacnpeaciiarb pojn C y4CTOM MHEHHUMN Y4aCTHUKOB

- IPUHUMATDb COBMECTHOM JCATCIIbHOCTH,

00CyXJaTh pe3ybTaTbl COBMECTHOM paboThI;
- KOOPJAMHUPOBATh U BBIMOJIHATH PabOTy B YCIOBUSX

pealbHOTO, BUPTYAIBHOTO M KOMOWHHPOBAHHOTO
B3aMMO/ICHCTBHS,
- OCYIIECTBJISAThH MMO3UTHUBHOE CTpaTErunyecKoe

MOBCACHHUC B PA3JIMUYHBIX CUTyalUAX, [IPOSABIATH

TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM

- YMETh aHAJIM3UPOBaTh XUMUYECKYI0 MH(POPMAIHIO, TOTY4aeMyIo 3
Pa3HBIX UCTOYHUKOB (CPEACTB MacCcOBO mMH(pOpMaNuH, ceTh MHTEpHET
" Ipyrue);

- BJIaA€Thb OCHOBHBIMH MCTOJAaMHU HayIIHOI‘O IIO3HAHHUA BCUIICCTB U
XUMHYECKHX SIBICHWHA (HAONOJeHUE, W3MEPEeHUEe, JKCIEPUMEHT,
MOJICJIMPOBAHUE);

- HCIIOJIb30BaTb CHCTCMHBLIC XHMHUYCCKUC 3HAHUA I IPUHATHA
peHIeHI/Iﬁ B KOHerTHI)IX JKN3HCHHBIX chyaum[x, CBA3aHHBIX C
BCIIECCTBAMHU U UX HpI/IMeHeHI/IeM;

“YMETb CaAMOCTOSATCIBHO IIJIAHUPOBATHD W TIPOBOAUTH XUMUYECKUI
OKCIICPUMCHT C CO6J’IIOI[6HI/I€M IIpaBUI 0€e301acHoro O6paH_I€HI/I}I C
BEIIECTBAMU U JTAOOPATOPHBIM 000pynOBaHUEM, GOPMYIUPOBAThH LIETH
MIPEIOCTABIATh B Pa3IMYHON (Qopme pe3ynbTaThbl

OKCIICPUMCHTA, aHAJIM3UPOBATH U OLUCHUBATH UX JOCTOBCPHOCTD,

UCCIIEJOBAHMSI,

- copMupoBaTh TPEACTABICHHUS: O XUMHYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAyYHOW KapTHHBI MHpa, POJIM XUMHUH B IO3HAHHUH

ABJICHUA TPUPOJBI, B (OPMHUPOBAHMM MBIIUICHHUS M KYIbTYpPbI
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OBrnajieHue yHUBEPCAIbHBIMU PETYJISITUBHBIMU
JNEUCTBUSAMU: TPUHSATHE C€0S U IPYTHX JTFOCH:

- IPUHUMATh MOTUBBI U APIYMEHTHI APYTUX JIFOAEH
IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JAPYTUX JIOACH HA
OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MHUpP C IO3ULUU

JPYTrOro 4ejoBeKa;

B o0macti 3K010ruYecKoro BOCIIUTAHHS:

- COPMHUPOBAHHOCTb  3KOJOTUYECKOW  KYJIBTYpHI,

COLIMAJIbBHO-3KOHOMUYECKUX

MIPOLIECCOB HA COCTOSIHME MPUPOJHOM M COLMAIbHOU

Cpelibl, Xapakrepa

HKOJIOTUYECKUX TTPOOIIEM;

- IUJAHUPOBAaHUE M  OCYIIECTBIICHHE

OKpyKarolen cpene

YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENpPUITHE JEHCTBUM, NPHUHOCALIMX Bpex

OKpYXKarollleu cpere;

yMEHHE IPOTHO3UPOBATh

DKOJIOTUUECKHUE  ITOCIEACTBUS

JEHCTBUMN, IPEAOTBPAILATh UX;

- paclIMpeHHE OMbITa JAEATEeIbHOCTH IKOJIOTUYECKOM

IIOHMMAaHUC BINSAHUA

OCO3HaHHE ri100aJIbHOTO
NEUCTBUIL B

Ha OCHOBE 3HAaHUA leJien

HeOJIaronpusTHbIE
peaNpUHIMAEMBIX

HaITPaBJICHHOCTH,
- OBJIaACHUC HaBBbIKAMH y‘-Ie6HO'I/ICCJ'Ie)IOBaTeHI)CKOI\/’I,
HpOCKTHOﬁ U COLMaJIbHOM ACATCIIBHOCTH,

JUYHOCTH, €€ (YHKIHMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOIMMOM JuIs
pelIeHHs] TMPAKTHYECKUX 3aJad M DKOJOTMYECKH OOOCHOBAaHHOTO
OTHOILEHUS K CBOEMY 3/10POBBIO U IIPUPOJHON CpELE;

- yMeTb COOJIOAAaTh  IpaBUIIA 1eJ1eco00pa3Horo
IIOBCIACHUSA B 6BITy u Tp}Q[OBOfI ACATCIIBHOCTH B LCIIAX COXPaHCHUSA
CBOErO 370pOBbI M OKPYXKAIOIICH IPUPOJHOM CpEnbl; YYUTHIBATh

9KOJIOTHYCCKH

ONIaCHOCTb  BO3JICMCTBUS HA JKMBBIE OpPraHU3MBI OIPEICICHHBIX
BELIECTB, TIOHUMAsl CMBICJI ITOKA3aTeNs PEACIbHON TOIMYCTUMON
KOHLICHTpaLUu;

- YMETh IMPOrHO3UPOBAaTh, AHAIM3UPOBAaTH M OLICHMBATh C IO3ULUHU
JKOJIOTUYECKON 6e30macHOCTH MIOCJIEICTBUS OBITOBOM u
IIPOU3BOJACTBEHHON  JAEATEIIBHOCTH  YEJIOBEKAa,  CBA3AHHOM  C

nepepadOTKON BEIIECTB; MCIOJIb30BAaTh TIOJYUYCHHBIC 3HAHUS IS
NPUHATUS TPAMOTHBIX PEHICHUN MPOOJEM B CUTYaIUSX, CBSI3aHHBIX C
XHMHEH;

- YMETb OCO3HABAaTh OMNACHOCTh BO3ACHCTBUS Ha JKHUBBIE OpPraHU3MBbI
OTIPEJICJICHHBIX BEIISCTB, MOHWUMAas CMBICI TOKa3aTemsi MpeneabHON
JOMYCTUMOW KOHIIGHTpAIlMK, W TMOSCHATh Ha TNpHUMepax CHoCcOObI
YMEHBUIEHUS U IPEIOTBPAIICHUS UX BPEITHOTO BO3/ICUCTBUS Ha

OpraHr3M 4YCJI0OBCKA.

IIK 2.2

Beimonuate cOopky,
MOJITOHKY,
COeIMHEHUE, CMa3Ky U
KPpCIUICHUC Y3JI0B U
MCXaHHM3MOB MalllvH,

B yactu TPyAOBOT'O BOCIIUTAHUS:

- TOTOBHOCTh K TpYAYy, OCO3HAaHHE IEHHOCTU
MacTepcTBa, TpyAoIo0ue;
- TOTOBHOCTh K aKTHBHOH JeSTeTbHOCTH

TEXHOJOTHYECKOM M COIMAJbHOW HaIpaBJICHHOCTH,

- BJIaJCTb CHUCTEMOM XHMHUYECKUX 3HaAHUI (BLICOKOMOHCKyHHpHBIC
COCAMHCHUA, KpUCTAINIMYECKad pEIICTKA, THUIIBI XUMHYCCKHUX peaKuHﬁ

(OKI/ICJ'H/ITGJ'IBHO-BOCCTaHOBI/ITeJ'IBHI)Ie, 9K30- n SHAOTEPMHUYCCKUC,

peakiu MOHHOTO OOMEHA), pPacTBOP, JIEKTPOJIUTHI, HEIIEKTPOIMTHI,

QJICKTPOJIUTHUYCCKAA  Aucconuanusa, OKHUCIUTCIIb, BOCCTAHOBUTCIIb,
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obopynoBaHus,
arperaToB C IIOMOIIBIO
PYYHOTO U
MEXaHU3HPOBAHHOTO
cJIecapHO-COOPOYHOTO
WHCTPYMEHTA B
COOTBETCTBUH C
MTPOM3BOICTBEHHBIM
3aJaHUEM C
CcOOIrOIeHUEM
TpeOOBaHUI OXpaHbI
Tpya, NOKApHOH,
MIPOMBIIIJICHHOW U
HKOJOTHYECKOU
0€30I1aCHOCTH.

CIIOCOOHOCTh ~ WHUIIMHPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICATEIHHOCTS;
OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
[T03HABATEILHBIMU JEHCTBUSIMH:

a) 0a30BbIC JJOTHUYECKUE ICHCTBUS:

- CaMOCTOSATEIBHO (POPMYIIHPOBATh U AKTYaJIU3H-
poBaTh MpodJIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN IMPU3HAK UM OCHOBA-
HUS JUIS CpaBHEHUS, KJIacCU(UKAIUU U 000OIICHHMS;
Lean 3a7aBaTh

napamMeTpbl 1 KPUTCPHUU UX JOCTUIKCHUA,

- OIpPEICIIATh JEATEIbHOCTH,
- BBUIBJIATH 3aKOHOMEPHOCTH W IPOTHBOpPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTL KOPPCKTHUBBI B JACATCIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB IIENISIM, OIICHUBATh PHUCKU
MOCJIC/ICTBHI JIEATEIILHOCTH;

- pa3BUBAaTh KPCATHBHOC MBIINUICHHUC IIpW PCUHICHUU
YKU3HEHHBIX TIpoOiieM

0) 0a30BEIC HCCIIENOBATEILCKUE NEHCTBUS:

- BIaJIeTh HABBIKAMHU Y4eOHO-HCCIIEeOBATENbCKON U
HpOGKTHOﬁ ACATCIIBHOCTH, HAaBbIKaMH Pa3pCIICHUA

npo0Jem;

- BBISIBJISITh IPUYMHHO-CIICCTBEHHBIE CBSI3U U aKTyallu-

3UPOBATh 3aJavy, BbIABUT'aTh TUIIOTE3Yy €€ PCIICHUA, HA-
XOOUThb apTYMCHTHBI JJIS JOKA3aTCIbCTBA CBOUX YTBCPIK-

JICHUH, 33]1aBaTh [TAPAMETPhl U KPUTEPUHN PELICHMUS;

- aHaJM3WPOBATH MOJIYUEHHBIEC B XOJIE PEIICHUS 3aaUu
pe3yibTaTel, KPUTHUYECKU OLIEHWBAaTh WX JOCTOBEP-
HOCTb, IIPOTHO3UPOBATH UBMCHCHUC B HOBBIX YCIIOBUAX,

- YMETh TICPEHOCHTHh 3HAHUS B IIO3HABATCIIBHYIO U

IMPAKTUYCCKYIO obnactu KUBHEACATCIIBHOCTH,

CKOPOCTb XMMHUYECKOW PEAKIMH, XMMHYECKOE PAaBHOBECHUE), TEOPUHU U
3aKOHBI (T€OpUs XMMHUYECKOTO CTPOEHMSI OpraHM4ecKuX Bemiects A.M.
Bbytieposa, Teopus 3JIEKTPOIUTUUECKON TUCCOLMALMHU, IEPUOIAYECKUI
3akoH J[.l. MenzeneeBa, 3aKOH COXpPaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, TEOPUU U 3aKOHBI (TEOPHUS XUMUYECKOTO

A.M. bytnepoBa, Teopus
nepuonuyeckuii  3akon J[.M.
3aKOHOMEPHOCTH,

CTPOCHUA OpraHu4YCCKux BCIIICCTB
NEKTPOJIUTUYECKON  TUCCOLMALNHY,
MeHnneneeBa, 3aKOH  COXPaHEHHs
(bakTosornueckue

IMNOJIy4eHHUU U 0€30IIaCHOM  HCIIOJIL30BaHUU

Macchl),

CUMBOJIMUYECKHN  SI3BIK XHUMMHU, CBCACHHUA O

CBOICTBax, COCTaBe,
BaXXHEHUIIINX HCOPTaHUYCCKUX N OPraHUYCCKHUX BCHICCTB B 6I)ITy n
MPAKTUYECKON JEATETHLHOCTH YEIOBEKA;

- cpopMUpOBaTh MPEACTABIEHUSA: O MaTEpUAJIbLHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSIX M TI03HABaeMOCTH SIBIICHUI MPHUPOJBI; O MECTE H
3HAUYEHUU XUMHH B CHCTEME €CTeCTBEHHBIX HAayK H €€ pOJU B
o0ecreueHn YCTOMYMBOTO pAa3BUTHUS YEJIOBEYECTBA: B PEIICHUHU
po0JIeM HKOJIOTHYECKOHN, SJHEPTETUIECKOMN 1 MUIIEBON O€30MacCHOCTH, B
Pa3sBUTHUHU HOBBIX HOBBIX
UCTOYHUKOB YHEPTHUH, B 00ECTICUSHUN

- BIAJETh CHUCTEMOW XUMHUYECKUX 3HaHUM,

(hakTOIOTMUECKNE CBEJEHUS O CBOMCTBAX, COCTaBe, TOJYYCHHH U

MEIWIIMHEI, CO3JIaHUH MaTepUaJIOB,

KOTOpast BKJIIOYACT:

0e301macHOM HCITIOJIb30BaHHUH BayKHEHUIITNX HCOPTaHNYCCKUX u
OpraHN4YC€CKUX BCIICCTB B 6I)ITy n HpaKTquCKOfI JCATCIbHOCTU
YCJIO0BCKaA, O6H_II/IX HAYYHBIX MPUHIMUIIAX XHUMHUYCCKOTO MNPOU3BOACTBA
(Ha npuMepe Ipou3BOACTBA cepHoﬁ KHUCJIOTBI, aMMHaKa, MCETaHOJIa,

nepepaboTKu HePTH);

- IOPpUMCHATHL 3HAHUA O COCTaBE U CBOMCTBaxX BCIICCTB  OJId
BKCHepHMeHTaﬂbHOﬁ ITPOBCPKHU TUIIOTE3 OTHOCHUTCIIBHO
3aKOHOMepHOCTeﬁ IMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ u

MIPOTHO3UPOBAHUS BO3MOKHOCTEH WX OCYIIECTBICHUS;
- BJIAJIETh CUCTEMOM 3HAHHWI O METOAAaX HAYYHOrO MO3HAHMS SIBJICHUN

15




3HaHUA u3

- YMETb
MIPEIMETHBIX 00IacTel;
- BBIIBUTaTh HOBBIC HJEH, MpeIaraTb OPUTHHAIbHBIC

noAXoJbl U pCHICHUA,

HUHTEIPUPOBATH pa3HbIX

- CMOCOOHOCTh WX HCIIOJIb30BAHUS B MO3HABATEIHHOU
U COIMAIIbHOMN MPaKTHUKE.
Ognanenue YHHUBEPCATbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMHU:

a) pabota ¢ uHpopmaruen:

- BJIAJICTh HABBIKAMH MOJIydeHUs HH()OpPMAIMH U3 HC-

y4eOHBIMU

TOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTB-
JATHh TOMCK, aHAJIU3, CUCTEMATHU3alMI0 U HHTEpHpeTa-
U0  HMHPOPMALIMK  PA3IUYHBIX BHUJIOB U (GopM
MIPEJICTABIICHUS;

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH

- OBJIQJICHHE HABBIKAMU y4€OHO-MCCIIEI0BATEIHCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OBnajsieHne yHUBEPCATHbHBIMH KOMMYHHUKATHBHBIMU
JEUCTBUSIMU:

a) COBMECTHAs JICATEIIbHOCTD:

- IIOHAMaTb |
KOMaHJAHOW ¥ MHIMBUyaJTIbHOU paboThI;

- IPUHUMATD L€ COBMECTHOM NIESITENBHOCTH, OPraHU-
30BBIBAaTh U KOOPJAMHUPOBATH JCHCTBHS MO €€ TIOCTHKE-

HCIIOJIBb30BaTh npenumMynieCTBa

HUIO: COCTABJIATH IJIAH JIEHCTBUM, PACTIPEIEIATH POJIU C
y4€TOM MHEHHUIl YYaCTHHKOB OOCYXJaThb pe3yJbTaThl
COBMECTHOH paboThI;

- KOOPAWHUPOBATE W BBINOJHATH pa60Ty B YCIIOBUAX

peabHOTO, BHPTYAIBHOTO W  KOMOHMHHPOBAHHOTO
B3aUMOJCUCTBUS;
- OCYIIECTBJISATH MO3UTUBHOE CTpaTEruyecKoe

HIPUPOJIBI,
IIPUMEHATh O3TU 3HAHHUA IIPU DKCIEPUMEHTAJIbHOM MCCIIECJOBAaHUU

HCIIOJIB3YEMbIX B CCTCCTBCHHBIX HAyKax W YMCHUAMHU

BEIIECTB U JJI1 OOBSICHEHUSI XUMUUECKUX SIBJIICHUH, HUMEIOIIUX MECTO B
PUPOJIE TPAKTUYECKON JEATEILHOCTH YeJIOBeKa W B TIOBCEIHEBHOM
JKU3HU,

- YMETh aHAIM3UPOBATh XMMUYECKYI0 WH(POPMAIIHIO, TOITY4aeMy0 M3
pa3HbIX UCTOYHHMKOB (CPEICTB MacCOBOM MH(popMaIuu, cetb VHTepHeT
" [pyrue);

- BIIQJCTh OCHOBHBIMH METOJAaMH HAYYHOTO IIO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHHH (HaOJIOeHUe,
MOJICJTMPOBAHUE);

- UCHOJB30BaTh CHUCTEMHBIC XUMHUYCCKUE 3HAHUS IS TPHHITHS
CBSI3aHHBIX C

HU3MCPCHHUEC, OKCIICPUMCHT,

peIHCHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBLIX CHUTYyalUsIX,
BEILIECTBAMU U MX IIPUMEHEHUEM,;

-yMETbh CaMOCTOSATENbHO IIJIAHUPOBATH M TPOBOAUTH XUMHUYECKUH
9KCHEPUMEHT C COOJIIOJICHHEM IMpaBHJl O€30MacHOro oOpallieHus ¢
BELIECTBAMH U JIaOOpaTOpHBIM 000pyAOBaHUEM, (HOPMYJIUPOBATh LIETU
WCCIICZIOBAHMSI, TPEJOCTABIATE B pa3IMYHOW (GopMe pe3ysIbTaThl

OKCIICPUMCHTA, aHAJIU3UPOBATH U OLICHUBATH UX JOCTOBCPHOCTD,

- copMupoBaTh TPEACTABICHHUS: O XUMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAyYHOW KapTHHBI MHpa, POJM XUMHUH B IO3HAHHUH
SABIICHUH TPUPOAbI, B (OPMHPOBAHUU MBIIUICHUS U KYJIBTYPHI
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MOBEJICHHE B PA3JIMYHBIX CHUTYaIUsIX, MPOSBISATH

TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM

OBnazneHue  yHHUBEpCAIbHBIMU

NEHCTBUSMU: TPUHATHE CEOsI U APYTHX JIFOJICH:

- IPUHAMATh MOTHBBI W apTyMEHTHI JAPYTHX JIKOJCH

IIpY aHAJIN3€ PE3yJIbTATOB JIEATEILHOCTH;

- IpU3HaBaTh CBOE MPABO M NPaBO JPYTUX JIIOJCH Ha)
OIINOKY;

Pa3sBUBAThb CIIOCOOHOCTh TOHHUMATh MUDp C NO3HUIHU

peryisTUBHBIMU

JPYroro 4ejoBeKa;
B o6nacTu 5K010rH4ecKOro BOCIIUTAHUSA:

- cOPMHUPOBAHHOCTH HKOJIOTMUYECKON KYIbTYpHI, II0-
HUMAaHHE BIIMSHUS COLUAIBbHO-D)KOHOMHYECKUX IPOLIEC-
COB Ha COCTOSIHME TPUPOJHOM M COLMATIBHOM CpEIBI,
OCO3HAaHHE TJI00AJBHOIO XapakTepa 3KOJIOTUYECKUX
npobiewm;

- IJJTAHUPOBAHUE U OCYILECTBICHUE IEUCTBUI B OKPY-
JKaroLIEN Cpezie Ha OCHOBE 3HAHUS LIENEN YCTOUUYUBOTO
pPa3BUTHSA YEIIOBEYECTBA;

AKTMBHOE HEINpUATHE JIECUCTBUHM, NPUHOCIIIMX BpPEN
OKpYKaroIlei cpere;

yMeHue IIPOTHO3UPOBATH
JKOJIOTHYECKHE

HeOJIaronpusTHhIE
MOCJEICTBUS  MPEANPUHUMAEMBIX
JIEMCTBHM, TPEAOTBPAILATh UX;

- pacHmIMpeHHeE OIbITA ACITEIBHOCTH SKOJIOTHYECKON
HaIPaBJICHHOCTY;

- OBJIaJICHHE HAaBbIKAaMH Y4eOHO-MCCIIET0BATENbCKOM,

MPOEKTHOM M COLIMATIBbHOM AEATEIbHOCTH

JUYHOCTH, €€ (PYHKIHOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs TMPAKTUYCCKUX 3a7ad W OIKOJOTMYECKH OOOCHOBAHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U IMIPUPOTHON CpejIe;

- yMeTh npaBuia 1eJ1ec000pa3HOro
MOBEJICHUs B OBITY W TPYAOBOW JEATEIBHOCTH B LIEJSAX COXpaHEHUs

CO6J'II-0I[aTB 9KOJIOTHYCCKH

CBOErO 370pOBbI M OKPYKAIOIIEW IPUPOJHOM CpEnbl; YYUTHIBATH

OIIaCHOCTD BO3Z[€I>'ICTBPIH Ha JKHUBBIC OpraHu3Mbl OHNPCACICHHBIX

BCIICCTB, IOHUMas CMBICJI I10KA3aTCJIsA HPCHGHLHOﬁ HOHYCTHMOﬁ

KOHLICHTpaLUu;

- YMETh IMPOrHO3UPOBAaTh, AHAIM3UPOBAaTH M OLICHMBATh C IO3ULUHU
JKOJIOTUYECKON 6e30macHOCTH IIOCJIEICTBUS OBITOBOI u
IIPOU3BOJACTBEHHON  JAEATEIIBHOCTH  YEJIOBEKAa,  CBA3AHHOM  C

nepepadoTKON  BEIIECTB;
NPHUHSTHS TPAMOTHBIX PEIICHUN MPOOJIEM B CUTYAIUSAX, CBSI3aHHBIX C
XHMHEH;

- YMETh OCO3HaBaTh OMACHOCTh BO3/JCWCTBHUS HAa KUBHIE OPTaHU3MBI
OTIpE/ICIICHHBIX BEIISCTB, MOHWMAs CMBICI TIOKa3aTellsd TPEeIIbHOM
JOMYCTUMOW KOHIIGHTpAIlMK, W TMOSCHATh Ha TNpHUMepax CHoCcOObI
YMEHBILIEHUS U MPEJOTBPAILEHUs UX BPEAHOTO BO3CHCTBUS Ha
OpTaHW3M YeJIOBEKa.

HCIIOJIB30BATh IIOJYYCHHBIC 3HAHUA JJIA

1IK 3.2

BBINOSHATE pEMOHT
Y3JI0B U MEXaHU3MOB
000pyI0BaHUA,

B yacTu Tpya0BOro BOCIIUTaHUS:

pynay,
MacTepCTBa, TPYI0Ito0ue;

- TOTOBHOCTH K OCO3HAaHUEC OEHHOCTH

- BJAJETh CHCTEMON XUMHYECKHX 3HAHUI (BBICOKOMOJIEKYISPHBIE
COCIMHEHMS, KPUCTALUINYECKAs PELIETKA, TUIIbI XUMUYECKUX PEaKIUil
(OKMCIUTENBHO-BOCCTAHOBUTEIBHBIE,

9K30- u SHAOTCPMHUYCCKUC,

17




arperaToB M MallllH C
cOOIroIeHUEM
TpeOOBaHUI OXpaHbI
TpyzAa, HOKapHOM,
MPOMBIIIUICHHOHN U
SKOJIOTUIECKOU
0€30I1aCHOCTH.

- TOTOBHOCTbH K aKTUBHOM eI TENLHOCTHA
TEXHOJIOTHYECKOM M COLMAJIbHOW HAaIPaBICHHOCTH,
WHUIIMUPOBATh, MJIAHUPOBATH u

CaMOCTOATCIIbHO BBIINIOJIHATD TaKYIO JCATCIbHOCTD,

CIIOCOOHOCTH

OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
IM03HABATEJIbHBIMU JACHCTBUSIMH:

a) 0a30BbIE JJOTMYECKHE NEHCTBUS:

- CaMOCTOATENBHO (HOPMYJIIMPOBATh W AKTYaJU3H-
pOBaTh MpoOsIeMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK WM OCHOBA-
HUS JUTSL CPABHECHHUSI, KITACCU(PUKAIIUN U 000OIICHHUS;
LETH 3aJ1aBaTh

napamMeTpbl 1 KPUTCPHUU UX JOCTUIKCHUA,

- ONpEeNeNsTh NeSITeNIbHOCTH,
- BBUIBJSITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCUTb KOPPEKTHUBHI B JESITENHLHOCTb, OILICHHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OICHUBATH PHUCKU
MOCIEACTBUIA e TEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MpPH pPEIICHUU
YKU3HEHHBIX TTPOOIeM

0) 0a30BEIC HCCIIENOBATEILCKUE NEHCTBUS:

- BJIQJICTh HABBIKAMHU Y4€OHO-UCCIIEI0BATENHCKON U
MPOEKTHOM JIeATENHHOCTH, pa3pelieHus mpooieM;

- BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIC CBSI3U M aKTYaJIH-
3UpOBATh 3a7a4y, BBIIBUTATh TUIIOTE3Yy €€ PEIICHHUS, Ha-
XOJIUTh apTYMEHTHI JUIsl JOKA3aTEeIbCTBA CBOUX YTBEPXK-
NEHUi, 3a/1aBaTh TapaMeTPhl U KPUTEPUU PEIICHUS;

- aHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ pPEIICHUS
3ala4yil  pe3yNbTaThl, KPUTUYECKH OILEHUBATh WX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX

YCIIOBUSIX;

peaKuyu MOHHOTO OOMEHA), PacTBOpP, AJIEKTPOJHTHI, HEIICKTPOIIUTHI,
3JIEKTPOJUTHYECKAs JUCCOUMAIMSA, OKHUCIHUTENNb, BOCCTAaHOBUTEIID,
CKOPOCTh XMMMUYECKOW PEaKlMHM, XUMUYECKOE PABHOBECHUE), TEOPUU U
3aKOHBI (TEOPHsI XUMHUYECKOTO CTPOCHHSI OpraHUYeCKuX BemiecTB A.M.
bytneposa, Teopus 3J€KTPOJIUTUYECKON TUCCOLMAIIMU, TIEPUOTAYECKUI
3akoH J[.Ml. MenzeneeBa, 3aKOH COXpPaHEHUSI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, TEOPUU U 3aKOHBI (TEOPHUS XUMHUYECKOTO
CTpOEHHUs opranndeckux seuiects A.M. byrieposa, Teopus 2JIEKTPOIu-
THYECKOM JAucconManuu, nepuoguyueckuii 3akoH .M. Menpeneesa,
3aKOH COXPAHEHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK
XUMUH, (PAKTOJIOTUYECKUE CBEJCHUS O CBOMCTBAX, COCTABE, MOJIYYCHUHN
1 0€30IaCHOM HCIIOIb30BAaHUM BAKHEHIIINX HEOPTAHUYECKUX U OpTaHu-
YECKUX BEIECTB B OBITY U MPAKTUUECKOU JIEATETLHOCTH YETIOBEKA;

- copMHUpOBATH MIPEACTABJICHUS: O MATEPUATBLHOM SIMHCTBE MUPA, 3a-
KOHOMEPHOCTSIX Y MO3HABAEMOCTH SIBJICHUM MPUPOJIbI; O MECTE U 3HAYE-
HUM XUMUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ POJI B 00ECTIEeYCHU N
YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA: B PEUICHUHU MTPOOIIEM IKOJIOTH-
YECKOM, IHEPreTUIECKON U MUIIEBOI 0€30MMacHOCTH, B PA3BUTHH MEIH-
LIMHBI, CO3/IaHUH HOBBIX MAaT€pUajIOB, HOBBIX UCTOUHUKOB YHEPTUH,

- BIIQJIETh CUCTEMOM XUMHUYECKHUX 3HAaHUH, KOTOpas BKJIIOYaeT: (hakTo-
JIOTUYECKHE CBEJICHHS O CBOMCTBAX, COCTABE, MOJYUYEHUH U 0€301TacHOM
HCMOJIb30BAHUH BAKHEHIIIMX HEOPTaHMYECKUX U OPTAHUYECKHX BEIIECTB
B OBITY ¥ TTPAKTUUYECKOMN JACATEIHPHOCTH YEIOBEKa; OOIINX HAyUHBIX
MPUHIUIIAX XUMUYECKOTO MPOU3BOICTBA (HA IPUMEPE MPOU3BOJICTBA
CEPHOI KUCIIOThI, aMMHaKa, METaHOIIa, TIepepadOTKH HEDTH),

- IOPpUMCHATHL 3HAHUA O COCTaBE U CBOMCTBax BEIICCTB JUIA
BKCHepHMeHTaﬂbHOﬁ ITPOBCPKHU TUIIOTE3 OTHOCHUTCIBHO
3aKOHOMCpHOCTeﬁ IMPOTCKAHUA XUMHUYCCKHUX peaKuHﬁ u

MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBICHUS;
- BJIAJIETh CUCTEMOM 3HAHMI O METOAAaX HAyYHOTO MO3HAHUS SIBICHUI
HpI/IpOZ[BI, I/ICHOJIBBYCMBIX B CCTCCTBCHHLIX HayKax 58 YMCHI/ISIMI/I
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- YyMETh IEPEHOCHUTh 3HAHHMS B ITO3HABATEIBHYIO H
NPaKTUYECKYIO 00JIACTH KHU3HEAEATCILHOCTH;
- yMETh  HHTETPUPOBATH  3HAHUSA U3
MPEIMETHBIX 001acTel;

- BBIBUTaTh HOBBIC HJEH, IpeIaraTb OPUTHHAIbHBIC
MOJIXOJbI U PELIECHUS;

- CIIOCOOHOCTH MX HCIIOIB30BaHUSA B I03HABATEILHOMN

Pa3HbIX

u COL[PIEIJ'IBHOﬁ IIPAaKTHUKCE.

OBnanenue YHHUBEpCATbHBIMU y4eOHBIMH
MI03HABATEIbHBIMU JACHCTBHUSIMH:

a) pabota ¢ nHpopmaruen:

- BIIQJICTh HABBIKAMHU TIONyYEHHUS HWHPOpPMALUU U3
HCTOYHHUKOB CaMOCTOSITEITEHO
OCYILECTBIISITh TIOMCK, AaHAJM3,
UHTEpHpeTalnio HHGOpMaMM pa3IMYHBIX BUAOB U
(bopM mpecTaBIeHUS;

- TOTOBHOCTH K CAMOPa3BUTHIO,CAaMOCTOATEIIBHOCTH

- OBJIJICHHE HaBbIKaMH y4eOHO-UCCIIe10BaTEIbCKOH,

MPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH;

Pa3HBIX THUIIOB,

CHUCTCMATU3alluI0 U

OBnajsieHne yHUBEPCATbHBIMA KOMMYHHUKATHBHBIMU
JEUCTBUSIMU:

a) COBMECTHAs JIATEIILHOCTD:

HCIIOJB30BaTh  IMPEUMYILIECTBA
KOMaHTHOW ¥ MHANBUIYaTbHON PaOOTHI,

- IPUHUMATH LEJIM COBMECTHOMU JESATEIBbHOCTH, OPraHU-
30BBIBaTh W KOOPAMHUPOBATH JEWUCTBUA IO €€ JTOCTH-

- IIOHUMAaTb u

JKEHUIO: COCTaBIIATh IIJIaH JIEWCTBUM, pacHpeaciarTh
PO C YYeTOM MHEHHUH YYaCTHHUKOB OOCYXIaTh
pe3ybTaThl COBMECTHOM paboTHI;

- KOOPAWHUPOBATh M BBIOIHATH PAa0dOTy B YCIOBHAX

pealbHOTO, BUPTYAIbHOTO M KOMOWHHPOBAHHOTO

IIPUMEHATh O3TU 3HAHUA IIPU DKCIEPUMEHTAIBHOM HCCIEAOBAHUHU
BEIIECTB M Ui OOBSICHEHUS! XUMHUECKUX SIBJICHUH, NMEIOMIUX MECTO B
IIpUPOJIE NPAKTUUECKOW JEATEIBHOCTU 4YEJIOBEKAa U B IIOBCEAHEBHOMN
KU3HH;

- YMETh aHAIM3UPOBATh XMMHUYCCKYI0 HMH(DOPMAIIHIO, TOy4aeMyI0 U3
pa3HBIX UCTOYHUKOB (CPEJCTB MacCOBOM MH(popManuu, cetb MHTepHET
H JIpyrue);

- BJIaA€Thb OCHOBHBIMH MCTOIAaMHU HEly‘IHOI‘O IIO3HAHHUA BCUICCTB U
XUMHUYECKUX SIBJICHUU (Ha6J’IIO,Z[eHI/Ie, OKCIICPUMCHT,
MOJICJIMPOBAHUE);

- HCIOJIb30BaTb CHCTCMHBLIC XHMHWUYCCKUC 3HAHUA I IIPUHATHA

HU3MCPCHUC,

pelleHnid B KOHKPETHBIX JKM3HEHHBIX CHUTyallUsIX, CBS3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM;

-YMETb CaMOCTOSITEJIBHO IUIAHUPOBATh W IPOBOAUTH XUMHUYECKHU
9KCHEPUMEHT C COOJIFOJICHHEM IMpaBHJl O€30MacHOro OOpallieHus ¢
BEIIECTBAMM U Ja0OpaTOpHBIM 000pynOBaHHEM, (HOPMYIHPOBATE LENU
WCCIIEIOBaHMs, TPEAOCTaBIATh B Ppa3lIMYHON (GopMe pe3yabTaThl

OKCIICPUMCHTA, aHAJIU3UPOBATH U OLUCHHUBATH UX JOCTOBCPHOCTD,
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B3aUMOJICHCTBUS;

- OCYILIECTBJIATH MO3UTUBHOE CTpaTEruyecKoe
MOBEJICHUE B PA3JIMYHbIX CHUTYyallUsX,
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM

OBnazneHne yHUBEPCAIbHBIMU PETYIATUBHBIMU

IIPOABJIATH

JNEUCTBUSAMU: TPUHSATHE C€0S U IPYTHX JTFOCH:
- IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIOJAEH
IIPU aHAJIU3€E PE3YJIbTAaTOB AEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO APYTHX JIIOJICH Ha
OIIINOKH;
pa3BHUBaTh CIIOCOOHOCTh NMOHMMATh MHpP C IO3UIUH

JIPYTOro 4eja0BeKa;

B o6siacTu 3K0JI0rH4ecKoro BOCIUTaHHUS:

- c(OPMHUPOBAHHOCTDH IKOJIOTMUECKOHN KYJIbTYpPHI, I10-
HUMAaHUE BIIMAHUSA COLIMATIbHO-3KOHOMMUYECKUX MPOLIEC-
COB Ha COCTOSIHUE MIPUPOJHON U COLUAIILHOMN CPEJIbI,
0CO3HaHME ITI00AIBHOIO XapaKTepa 3KOJOrHUECKUX

npo0Jem;
- IUIAHUPOBAaHUE H OCYILIECTBJICHUE [JEHUCTBUUA B
OKpY)Kalolllel cpele Ha OCHOBE 3HAHUS LeJer

YCTOWUYMBOIO pa3BUTHUS YEIIOBEUECTBA;

aKTUBHOE HEINPUATUE NEUCTBUH, NPUHOCAIIMX BPEX
OKpYKarollleu cpee;

yMEHUE MIPOTHO3UPOBATH
DKOJIOTUYECKHUE  TOCIEICTBUSA
JIEHCTBUM, IIPEAOTBPAILATD UX;
- pacHmIMpeHHE OIbITA ACITEIBHOCTH SKOJIOTHYECKON

HeOaronpusTHbIE
peaNPUHIMAEMBIX

HaIpaBJICHHOCTH;
- OBIAJICHHE HaBBIKAMH Yy4eOHO-HCCIIEOBATEIHCKOMH,
MPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH

- chopMupoBaTh TMPEICTABICHHUS: O XUMHUYECKOW COCTABIISIFOIICH

€CTECTBEHHOHAYYHOW KAPTUHBI MHUpPA, POJU XHUMHH B TO3HAHUHU
SBIICHUWA TPUPOABI, B (OPMHUPOBAHMHM MBIIUICHUS U KYJIBTYPBI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TIpaMOTHOCTH, HEOOXOAMMOM st
pelleHrs TMPAKTUYECKUX 3a7a4 U OKOJIOTMYECKH OOOCHOBAHHOIO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U IMIPUPOHON CpejIe;

- yMETh COOJIIO/IATh AKOJIOTUYECKH  II€JIeCO00pa3HOro
MOBe/IeHUsI B OBITY M TPYIOBOW JAEATEIBHOCTU B ILENSAX COXPAHEHHS
CBOEr0 3J0pPOBbSI M OKPYXKAIOMIEH NPUPOJHON Cpenbl; YYUThIBATh

OITIACHOCTD

npaBuiIa

BOSZ[GI;'ICTBI/IFI Ha JKHBBIC OpraHu3Mbl OHNPCACICHHBIX

B€IICCTB, ITIOHKNMAas CMBICJI ITIOKAa3aTCIIA HpCIIGJH:HOfI HOHYCTHMOﬁ

KOHIICHTPALHH;

- yMETh MPOTHO3UPOBATh, AHAIM3UPOBATH W OLCHUBATH C MO3UIHNA
DKOJIOTUYCCKOM 0€e30MacHOCTH MOCIEICTBUSA OBITOBOH Hu
IPOU3BOJCTBEHHOW  JICATEJIBHOCTH  YeEJIOBEKa, CBSI3aHHOM ¢

nepepaboTKOl  BEHIECTB; HCIOJIB30BaTh TOMYyYEHHBbIC 3HAHUS IS
MPUHATHS TPAMOTHBIX PEIIEHUN MPOOJeM B CUTYyaIUsX, CBSI3aHHBIX C
XHMHUCH;

- YMETh OCO3HABaTh OMACHOCTh BO3JCHCTBUS HA KUBBIC OPTraHU3MBbI
ONPEACIICHHBIX BEIIECTB, MOHUMAsl CMBICI IIOKA3aTels IpeaeIbHOU
JOTTyCTUMOW KOHIIGHTpAIlMU, M TOSCHATh Ha TMpUMEpax CIocoObl
YMEHBIIICHUS U MPEIOTBPALICHUS UX BPETHOTO BO3/ICUCTBUA HA
OpraHu3M 4YeJIOBEKa.
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2.CTpyKTYypa H cojiep:kaHue 0011e00pa30BaTeIbHON ANCHUILITMHBI « XUMHUSD)

2.1 O0beM TUCHUILTHHBI U BU/IBI y4eOHOH padoThl

Bun yueOHo# padoThI Oo0bem B
yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 75

B T.4.

OcHoBHOE coep:KaHue 67

BT. U..

TEOPETHYECKOE 00yUeHne 31

MPAKTUYECKHE 3aHITHS 26

B T.4. KOHTPOJIbHBIE PaOOTHI 3

nabopaTopHbIC 3aHATHUS 9

IIpodeccuonanbHO-OPHEHTHPOBAHHOE COIePIKAHHE 6

BT. U.:

TEOopeTHYeCcKoe 00yUeHNE -

MPAKTUYECKHUE 3aHATHS 6

IMpomexyTounas arrecTanus (KOHTPOJIbLHAsi padoTa) 2
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2.2 TemaTuyeckuii MJIaH U COIeP:KAHNE TUCITUTITHHBI

Oo0beM, ak. 4. / Koner .
B TOM 4McJIe KOMIICTCHIINH,
HaumeHoBanue B (opme q)opllz)rg))on:j:nm
pa3/iesioB U TeM Conepxanue yueGHOro MaTepUaIa, NPAKTHIECKAX U J1A00PATOPHbBIX 3AHSATHIA NPAKTHYECKOI CHOC06£TByeT
MOATOTOBKH, TeMeHT
AK A MPOrpaMMbI
Pa3nen 1. OcHOBBI CTPOEHHSI BelIeCTBA 715
Tema 1.1. OcHOBHOE cO/Iep:KaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe o0ydeHue 1
XAMAHCCKUX CoBpeMeHHass MoOJedb CTpoeHHs aroma. CHMBOJIMYECKHN S3bIK XUMHM. XUMUYECKUM DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHUrypanus aroma. Kimaccupukamnus XHMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMEHTHI).
fipupona BaneHTHbIE ~ DNMEKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAs ~ MPUPOJA  XMMHYCCKOW  CBSI3H.
XAMAYCCKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBsS3M (KOBAJICHTHAs, HWOHHAs, METAIMYECCKasl,
CBA3H BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa30BaHUSI
IlpakTHYeckne 3aHATHS 3
PenieHne 3ajaHWii Ha WCIONB30BAHHE XHMHUYECKONW CHMBOJNMKM W HAa3BaHUN COCTMHCHHUN 110
HOMEHKJIATYpe MEXIyHAPOJIHOTO COK3a TEOPETHYECKOW W MNPUKIAJHON XHMHH W TPUBHAIBHBIX
Ha3BaHUl JUIS COCTABIICHUSI XUMHUUYECKUX (HOPMYI JIBYXaTOMHBIX COEAWHEHHH (OKCHIOB, CYIb(HIOB,
THAPHUIOB | T.II.) U IPYTHX HEOPTraHUUCCKUX COCTMHEHUH OTAEIbHBIX KIIACCOB.
[MpakTHYecKue 3a/IaHNsl HA YCTAHOBJICHUE CBSI3U MEXIYy CTPOCHHEM aTOMOB XHMHUYECCKUX DIICMEHTOB U
MEPHOTNYCCKAM U3MEHCHHEM CBOWCTB XHMHYECKHX DJIEMEHTOB M UX COCJAWHCHUI B COOTBETCTBHH C
nosiokeHueM [1epuoanveckoil CHCTEMBI.
Tema 1.2. OcCHOBHOE co/Iep:KaHue 3 OK 01
[lepuonnueckuii Teopernyeckoe o0yueHue 1 OK 02
3aKOH U Tabmuna [Tepuonnueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @u3nueckuii CMbICIT
J.N. Menneneesa | Tlepuoamueckoro 3akona J[.J1. MenaeneeBa. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHUYECKUX
3IIEMEHTOB, 00Pa3yeMbIX HMH MTPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKECHUEM
XAMHYECKOTO d5ieMeHTa B [leproandaeckoii cucteme. MUPOBO33PEHUECKOE M HAYYHOE 3HAYCHHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKUX DJIEMEHTOB.
IIpakTnyeckune 3aHATHSA 2

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XAPAKTEPU3ALUI0 XUMUYECKUX
u1eMeHTOB «MeTtauindyeckue / HeMeTaJUIMYECKUE CBOMCTBA, 2JEKTPOOTPULIATEIbHOCTh XUMHUECKUX
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3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOCHHEM U MOJI0KEHUEM B MEPUOJUUECKOM CUCTEME
xuMudeckux djaementoB .M. MenaeneeBay

Paznen 2. Xumuueckue peakuuu 10/8
Tema 2.1. Tunsr OcCHOBHOE coJiep:KaHue 4 OK 01
XUMHUYECKUX Teopernueckoe o0yuenune 1
peakuuit Knaccugukanus v TUIIBI XUMHUYECKUX PEAKIMI C yyacTHEeM HeopraHuueckux BemiectB. CocraBieHne
ypaBHEHUH PEaKIMi COSTMHEHUS, PA3JIOKCHUS, 3aMEIICHHsI, 0OOMEHa, B T.4. pEaKIUii TOPCHHS,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKUCIEHUSI-BOCcCTaHOBNIEHUS. CTeneHb OkucaeHusl. OKUCINUTENb U BOCCTAHOBUTEb.
CocraBieHue 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA METOAOM 3JIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIE PEAKIIH B IPUPO/IE, TPOU3BOJICTBEHHBIX MpOIIeccax 1
KHU3HEJIEATEIbHOCTH OPraHU3MOB
IIpakTnyeckune 3aHATHSA 3
KonunuectBenHble oTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XHUMUU U PACYETHI 110
YpaBHEHMSM XMMHYECKMX peakuui. Moyib Kak eJMHMLA KOJMYecTBa BellecTBa. MoJsipHas Macca.
3aKOHBI COXPAaHEHUs Macchl M 3HEpruu. 3akoH ABoraapo. MouspHblii 00beM razoB. OTHOCHUTENbHAS
IUIOTHOCTH ra3oB. PacyeTsl mo ypaBHEHUSM XMMUYECKUX PEAKLUH C MCIOIb30BaHUEM MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE cogepkaHue OK 01
OIEKTPOIUTHECKA| Tegpernueckoe oGyuenue 1 OK 04
A quccouuanus u =
 oBMeH Teopus anekTposuTUdecKol nuccounanuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiuu HOHHOTO
HOHHBIT O obmeHna. CocTaBlieHHE peakIii MOHHOrO OOMEeHa MYyTeM COCTAaBJIEHUS UX IOJIHBIX U COKpAIIEHHBIX
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peakliMy. 3aJJaHUsl HAa COCTaBJIIEHNE HOHHBIX peaKuil
JlabopaTopHble 3aHATHSA 3
JIaGopatopHas paboTa “THIBI XUMHUUECKUX PEaKIUn”.
WccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIINXCs BEIIECTB) U MPU3HAKOB
XUMHYeCcKHX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMEHa, OIpeIeIeHUe CPe bl BOIHBIX
pacTBOpoOB. 3a/laHNs HAa COCTABJICHNE HOHHBIX peaKIHii
KonTtpoubHasn
CrpoeHue BelecTBa U XUMUYECKUE PEAKIINU 2
pa6ora 1
Paznean 3. CTpoeHue 1 CBOHCTBA HEOPTAHUYECKUX BelleCTB 15/10
Tema 3.1. OCHOBHOE co/Iep:KaHue 4 OK 01
Knaccupukanus, | Teopernueckoe oGydyenue 1

23




HOMEHKJIaTypa U
CTPOEHHUE
HEOPraHUYECKUX
BEILECTB

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHuueckux BemiecTs. [IpocTbie U croxxHbIe
BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIECTB (OKCUIbI, TUAPOKCHIbI, KUCIOTHI, COJN). B3aumMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHbie cOCTOsIHUSA BelecTBa. Kpucramnuyeckue u amopdHbie
BellleCTBA. THUIIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAsl, MOHHAs, METa/NIMYECKasi).
3aBUCUMOCTh (PM3MYECKUX CBOWCTB BEUIECTBA OT TUIIA KPUCTAIIMYECKON PELIETKU. 3aBUCUMOCTD
XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJa XMMUYECKOM CBS3U U THIA KPUCTALTUYECKON PEILIETKH.
[IprunHbI MHOrOOOpa3us BEIIECTB

HpaRTn'{ecmle 3aHATHUHSA

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BAaHHUE BEIIECTBA UCXOMS U3 X XUMHUYECKON (POPMYITBI
WJIM COCTABJICHUE XUMHUUYECKOHN (POpMYJIbl UCXOS M3 Ha3BaHUs BEIIECTBA [0 MEXKTYHAPOIHOM
(MIOITAK) nnu TpuBHaJIbHON HOMEHKJIIATYDE.

Pemenne mnpakThyeckux 3aJaHUN MO KiIacCHU(PHUKAIMU, HOMEHKIAType M XUMHYECKUM (opmynam
HEOpPraHMYECKHUX BELIECTB Pa3JIMYHBIX KJaccoB (yrapHbli ra3, YIVIEKHCIBIM ra3, aMMHaK, ramieHas
U3BECTb, HETallleHas! U3BECTh, MUTHhEBAs COAA U JPYTUX): HA3bIBATh U COCTABIATH (DOPMYIIbI XUMUUECKUX
BELIECTB, ONPEEIISITh IPUHAIEKHOCTD K Kiaccy.

HcTounuku xumuueckoi nHpopmaluu (CpecTB MaccoBoi nHpopMmaiuu, cets HTepHeT u 1pyrue).
[Touck uadopmanmu 1Mo Ha3BaHUSAM, UACHTHUDUKATOPAM, CTPYKTYPHBIM (hopMyiam

OK 02
IIK 1.2

Tema 3.2. Ousuko-
XUMHYECKHE
CBOMMCTBa
HEOPTaHUYECKUX
BCIIESCTB

OcHoBHOE coepKaHue

~

Teopernyeckoe odyueHune

Meramibl. O6mue Quznyeckne U XUMUYECKHE CBOMCTBa MeTaioB. CriocoObl TONy4eHHs. 3HAaYEHUE
METAJIJIOB M HEMETaNIOB B MPHUPOJE W KHU3IHEACSITETbHOCTH 4YelloBeKa W opranu3mMoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HH, CITOCOOBI 3alTUTHI METAJIOB OT KOPPO3HUH

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxamus 1 HoMeHKIaTypa COeJUHEHU HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B MPUPOJIE

XUMHUYEeCKIE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/I)IOB, THAPOKCUIOB, KUCIIOT,
cojieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCIICCTB, BOAOPOAHBIX COCI[HHCHHﬁ,
BBICIIUX OKCHUJ0OB U TUAPOKCUIOB

IIpakTHYecKHne 3aHATHS

CocraBiieHne ypaBHEHMM XMMHMYECKUX DPEAKIUM C y4acTUEM IIPOCTBIX U CIIOKHBIX HEOPraHWYECKUX
BELIECTB: METAUIOB M HEMETAJUIOB; OKCHJOB METaNIOB, HEMETAUIOB M aM(OTEpPHBIX DJIEMEHTOB;
HEOPraHMYeCKUX KHUCIIOT, OCHOBaHMW M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJIeH,
XapaKTEPU3YIOIINX UX CBOMCTBA.

PelreHre npakTUKO-OPUEHTHUPOBAHHBIX TCOPETUYECKUX 3aJaHMI Ha CBOMCTBA, COCTAB, IOJIYYEHUE H

OK 01
OK 02
I[IK 1.2
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0e30macHOe HCIOJIb30BAaHUE BAXKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOM
JEeATEIbHOCTH Y€JI0BEKA

Tema 3.3. OCHOBHOE coJIep:KaHue 2 OK 01
Wnentuduxanus JlabopaTopHble 3aHATHUS 2 OK 02
HEOPraHW4CCKUX | JTaGopaTopuas pabora «MeHTUUKALMSA HEOPIraHUUECKHX BEILIECTBY. OK 04
BCLICCTB PenreHne SKCIEPUMEHTANBHBIX 3a4ad [0 XMMHYECKHM CBOMCTBAM METAIOB M HEMETAIOB, II0 K 1.2

PacIO3HAaBaHUIO U MOJIYYEHHUIO COEMHEHUN METANIOB U HEMETAJIOB.

Wnentudukaniss HEOPraHMYECKUX BEIIECTB C HCIIONB30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-

AQHUOHBI, Ha KATUOH aMMOHMUSI
KonTtpoabHasn .

CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
pabora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 24116
Tema 4.1. OcHOBHOE cO/Iep:KaHue 4 OK 01
Knaccudpukanus, | Teopernueckoe oGyuenue 2 K 1.2
CTPOCHHE 1 [losiBieHne 1 pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u
HOMCHKJIATypa 3HAYEHHUE OPTaHUYECKOW XUMHUU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHH4eCKUX XUMHUYECKOE CTPOCHHE KaK MOPSANOK COEAUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJEHTHOCTH.
BCILECTB OCHOBHBIE TOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHunii A.M. bytieposa.

VYriepoaHblii CKENeT OPraHUYeCKOW MOJIEKYJIbl. 3aBHCHUMOCTH CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTpOEHMS MOJIEKYJ. FI30Mepus U U30MepHI.

[lonsitTne o @QynkumoHanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUM  OPraHUYECKUX

coequHeHN. MexnyHapoiHas HOMEHKJIATypa U MPUHLOUIBl HOMEHKJIATypbl OpPraHUYeCcKHX

coequnenuil. Ilonsatne 00 azoTcoiepXamuX COEAMHEHUSX, OMOJOTMUECKM AaKTHBHBIX BEIIECTBaxX

(yrmeBomax, Xupax, Oenkax W JIp.), BBICOKOMOJIEKYJISIPHBIX COEQUHEHHSX (MOHOMEp, IOJUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTnyeckune 3aHATHSA 2

Homenknatypa opraHuyecKkux COEIMHEHUH OTAEIbHBIX KJIacCOB (HACBILICHHBIC, HEHACHILIEHHBIE U
apOMaTUYECKUE YIIIEBOJOPOJbI, CIIUPTHI, ()EHOJNBI, abIAECTH/IbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHHEe TOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKHX BEUIECTB OTAENIbHBIX
KJIACCOB, HCIIOJIb3Ysl MX HAa3BaHUSA IO CHUCTEMAaTHUYECKOM M TPUBHUAIBHONM HOMEHKJIAType (3THIIEH,
alleTWIeH, INIMLEpuH, (eHoid, (opMalbAerull, YKCyCcHas KHcioTa, IMuiuH). Pacdersl mpocreifmueit
(b opMyIIBI OpraHNYECKOM MOJICKYJIbI, HCXOJISl U3 3JIEMEHTHOT0 cocTaBa (B %)

PAS)




Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCTUHEHUN

OcHoBHOe coepkaHue

12

TeopeaneCKoe oﬁyqeﬂne

®uU3NKO-XMMUYECKHE CBOICTBA OPraHMYECKHX COCAMHEHHWH OTHEIBHBIX KJaccoB (0COOCHHOCTH
KJaccu()UKAMU 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUYECKHUH psif v o0mas popmyina; U3oMepus;
¢u3HUecKre CBOICTBA; XUMHYECKHE CBOMCTBA; COCOOBI IOJTyYCHUS):

— TpeJebHbIe YIIIeBOAOPOIbI (AIKaHbl U IHMKJIOANKaHbl). ['opeHrHe mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHKOB TEILJIa B IPOMBIIINICHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOI0B, HAXOXKICHHE B
MPUPOJIC U TPUMEHEHUE AIKAHOB;

— HempenenbHble (AJTKCHBI, aJKUHBl W alKQJUCHBI) W apOMaTHYECKHE YIVICBOJOPOJbI. [ opeHue
aleTUJICHa KaK KICTOYHUK BBICOKOTEMIIEPATYpPHOTO TJIaMEHU JJII CBAPKHU M PE3KU METAJUIOB

— KHCJIOPOACOAEPIKaIINe COSTMHEHHS (CITUPTHI M (PE€HOIBI, KapOOHOBBIE KHCIOTHI M A(HUPHI, aJIbJACTH/IbI
U KETOHBI, >KUpPbI, yriaeBojsl). llpakTuueckoe NpUMeHEHHE STWIECHITIMKONS, TJIHLIEpHHA, (eHoma.
[Ipumenenne Qopmanpaernaa, ameranbJeTHaa, YKCYCHOH KHCIOThL. MpblUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MoroII1e CBOWCTBA MbliIa

— a30TCcojep)KalINe COCAMHEHUS (aMUHBI M AMHHOKHCIOTHI, Oelku). BBICOKOMOIEKYIsIpHBIC
COEIMHEHUS (CMHTETHYECKHE M OMOJIOrMYeCKU-aKTHBHbIC). MOHOMEp, NOJIUMEpP, CTPYKTYpPHOE 3BEHO.
[TonnMepu3sanus 3THIIEHA KAK OCHOBHOE HAIIPABJIICHUE €r0 UCIIOIb30BaHUS.

I'eneTnyeckas cBA3b MEXKYy KJIaCCaMU OPraHU4ECKUX COCIUHEHUN

IIpakTHYeckue 3aHATHA

CBoiicTBa OpraHMYECKMX COEAMHEHUN OTAENbHBIX KIJIACCOB (TpUBHAIBHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOJIyUYEHUs): TIpeaeNbHble (aJKaHbl U LIUKIJIOAJIKaHbI),
HenpeaeabHble (ANKEeHbI, aIKHHBI U aJIKaJJUeHbl) 1 apOMaTHUECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KUCJIOTBI M 3QUpPHl, alIbJAETHABl U  KETOHbl, AaMHHbl M  aMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl Ha COCTaBICHUE YPaBHEHUN XMMMUYECKHX DPEAKLHH C
y4acTHEM OPraHUYECKUX BEIECTB HA OCHOBAaHUH MX COCTaBa U CTPOCHMUS

CocraBieHne cxeM peakiuid (B TOM YHCIE M0 TPEAJOKEHHBIM IIeTOYKaM IpeBpalleHuil),
XapaKTepU3YIOIMINX XUMUYECKHE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENBHBIX KJIacCOB, CIIOCOOBI
UX IIOJIy4eHMs M Ha3BaHUE OPraHUYECKUX COCIAMHEHMM I10 TPUBHAIBHOW WM MEXKIYHAPOIHOU
CUCTEMATUYECKON HOMEHKJIATYpe.
PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKHUX
COEJIMHEHMH OTJENbHBIX KJIACCOB

JlaGoparopHas pabdora

OK 01
OK 02
OK 04
IIK 1.2
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JIaGoparophas pabota “IIpeBpaleHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUM'".
[Tonmyyenue sTHIIeHA M U3yYEHHE €r0 CBOMCTB. MoaennpoBaHie MOJIEKY)I U XUMHUUECKUX MPEeBpaIlleHnit
Ha [IpUMepe dTaHa, YTUIICHA, aleTHIICHA U JP.

Tema 4.3. OcHoBHOeE coep:kaHue 6 OK 01
Wpentudukanus | Teopernueckoe 00yuenue 2 OK 02
OPTaHHHECKHX Buoo e coe . Tlpumenenue 6 e . Oxucnenue OK 04
prannyeckue coefauHenus. [IpumeHenne u Ouonormueckas poJyib yriaeBonoB. OKuCIeHH

BOILICCTB, MX YIJIEBOJOB — HMCTOYHUK DOHEPrHHM S>KUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHCIOT. 1 IIK 1.2
3HateHue 1 [IpeBpamenuss OenkoB mnuiqud B opraHuzMe. buonormyeckue ¢QyHkuuun OenkoB. buonmormueckue
ngMer Hae B ¢dbyHKIMU XUpoB. PoJib opraHndeckoil XWMUH B peIeHUH PoOJIeM MUIIEBOH 0e301MacHOCTH
HEI;;:;)(I)/I&I;ITBeHHoﬁ Ponbp opranuueckoii XMMUM B pELICHUU MPOOJIEM HHEPreTHUECKOl Oe30MacHOCTH, B Pa3BUTUU
ESTETBHOCTH MEWLHHBI, CO37aHNH HOBBIX MAaTCpPUAIOB, HOBBIX HCTOUHHKOB SHEPrUM (anmpTEpHATUBHBIC HCTOYHHUKH
HelOBeKa sHepruu). OnacHOCTh BO3ACWUCTBUS HA JKUBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OTIEIbHBIX 1

KJIacCOB (YTJII€BOAOPOMABI, CHUPTHI, (PEHONBI, XJIOPOPTaHUYECKHUE TPOM3BOJHBIC, ANBICTUIBI U JIp.),

CMBICJI TTOKA3aTelsl IPeJeIbHO JOMYCTUMOM KOHIIEHTPAIUH

JlabopaTopHble 3aHATHUS 4

JlaboparopHas pabora: “UneHTHUKAINS OPTAHUYECKUX COSAMHEHNUN OTICIIBHBIX KIIACCOB™

WnenTudukanyss opraHMuecKuX COeIMHEHUN OT/IeNbHBIX KJIACCOB (Ha MpUMepe albJIeruoB, KpaxMana,

YKCYCHOM KHCIIOTBI, O€IKOB W T.I.) C MHCIOJIb30BaHMEM HX (U3MKO-XUMUYECKHUX CBOWCTB U

XapaKTepHBIX KauyeCTBEHHbIX peakuui. JleHarypamus Oenka npu HarpeBaHuM. L[BeTHbIe peakuuu

0enxoB.BOZHUKHOBEHHE aHAIWTUYECKOTO CHTHAJNA C TOYKH 3PEHUS XWMHUYECKHX IIPOILECCOB IIPH

MPOTEKaHUN Ka4eCTBEHHOM peakIuy, MO3BOJISIONIEH HASHTH(PUINPOBATh NPeI0KEHHbIE OPraHnYeCcKHe

BElIeCTBa
Kontpoannas CtpykTypa 1 CBOMCTBa OpraHUYECKHX BEILECTB 2
pabora 3
Pazpnean S. Kunernuyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XHMUYECKHX pPeaKui 4/3
Tema 5.1. OcHoBHOe cogepkaHue 4 OK 01
Cropocth Teoperuueckoe o0yueHue 1 OK 02
XUMHUYECKHX - K 1.2
peaKIiL. CKOpOCTh peakiiM, €€ 3aBUCUMOCTb OT Pa3IMUYHBIX (aKTOPOB: MPHUPOJIBI PearupyioNyx BEIECTB, .
X UMIUecKOe KOHIICHTPAIMU PEarupyloNMX BEMmeCTB, TEMIepaTypbl W IUIOMIAJH PEaKIMOHHOW ITOBEPXHOCTH.
paBHOBECHE TemnoBbie 3G HEKTh XUMUYECKUX peakIfii. DK30- U SHIAOTEPMHUYECKHUE, PEAKLIUH.

OOparuMocTh peakiuii. XUMHUYECKOEe PaBHOBECHE W €r0 CMEIICHHE O]l JEHCTBHEM Pa3IMYHBIX

(akTOpOoB (KOHIEHTpAlMsl peareHTOB WM MPOJYKTOB pEakIiH, JaBIeHUE, TEMIIEpaTypa) UIsl CO3/IaHus

ONTHUMAJIBHBIX YCJIOBUHM MPOTEKaHUs XUMHUeCcKuX rporeccoB. [Ipuniun Jlelllarense

IIpakTHyeckue 3aHATHA 3

z/




Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIM3 (aKTOPOB, BIUSIOUIMX HAa H3MEHEHHE
CKOpPOCTH XMMMYECKON PEaKIMH, B T.4. C MO3ZULMNA IKOJIOIMYECKH 11eJ1eCO00Pa3HOro MOBEIEHUS B ObITY
U TPYAOBOM JI€ATEIBHOCTHU B LEJAX COXPAHEHUS CBOETO 310POBbs M OKPYXKAIOLIEH IPUPOJHON CPEbI.
Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuuna Jle-Illarense s
HAaXOXXJCHHUS HANpaBJICHUS] CMEIICHHUs pPAaBHOBECHS XWMHYECKOM peakuud U aHanu3 (HaKkTOpoOB,
BJIMSIOIUX HA CMEIEHNE XUMUYECKOIO PABHOBECHS

Pa3neu 6. PacrBopsI 413
Tema 6.1. OcHoBHOE coep:kaHue 2 OK 01
ITonstne o Teopernyeckoe o0yueHune 1 OK 02
acTBOpax —
p p PactBopenne kak ¢usnko-xumudeckuii mporecc. PactBopsl. CrocoObl NMPHUTOTOBJIEHUS PACTBOPOB. OK 07
PactBopumocTh. MaccoBasi 101 pacTBOpeHHOro BemiectBa. CMBICT TOKa3aTens MpeAeNbHO K 1.2
JOMyCTUMON KOHLIEHTPAIMH U €T0 UCTIOIh30BAHUE B OIICHKE HKOJIOTUIECKOI 0€301MacHOCTH.
[IpaBuia 5KONOrMYECKU 1€71ecO00pa3HOro MOBEACHUS B OBITY W TPYIAOBOH ACSITENBHOCTH B LIEJSIX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOIHOW CPENbl; OMACHOCTh BO3JAEHUCTBUS HA KUBbIC
OpraHU3MBbI OTPE/ICIICHHBIX BEIIECTB.
IIpakTuyeckue 3aHATHA 1
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCMONIb3yeMbI€ B OBITOBOW U
MIPOU3BOJICTBEHHOM JIEATEITHHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE COep:KAHME 2 OK 01
ccnenosarne JIaGopaTopHsle 3aHATHS 2 OK 02
CBOICTB pacTBOPOB
p p JlaboparopHas padota «lIpuroroBienue pacTBOPOB». OK 04
[TpuroroBneHre pacTBOPOB 33aHHON (MaccoBOM, %) KOHIEHTpaLUH (C MPaKTUKO-OPHUEHTUPOBAHHBIMU I[IK 1.2
BOTIPOCAMH) U OTIPEJICIIEHUE CPEIIbI BOIHBIX PACTBOPOB.
Pernienue 3a1a4 Ha NPUTOTOBJIEHNE PACTBOPOB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKAHME (COEPKAHUE TPUKJIIATHOTO MOXTYJIS)
Pa3nen 7. Xumusi B ObITY U IIPOU3BOACTBEHHOI AeATEJLHOCTH YeJ0BeKa 715 OK 01
Xumust B ObITY U |QcHOBHOE coJepKaHue 6 OK 02
MPOU3BOACTBEHHOMN
P a Teopernueckoe o0yuenue 2 OK 04
NEeATEILHOCTH v v = OK 07
eroBeKa Hosgeiimue mocTimkeHUs: XUMHUECKON HAyKH U XUMHYECKON TEXHOJOTHH. Pois Xxumun B obecriedeHnn
q . 9 .
5KOJIOTUYECKOH, SHEPTEeTHIECKOM 1 MUIIEBOH 6e30acCHOCTH, Pa3BUTHU MEIUIMHEL [IpaBuia moucka u 1K 1.2

aHamM3a XUMHYECKOW HWH(pOpMAlMM M3 pPa3IMYHbIX MCTOYHHKOB (HayyHass W ydeOHO-HaydHas

JUTepaTypa, CpecTBa MaccoBor nHpopmanuu, ceth IHTepHET)
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IIpakTHYecKkne 3aHATHA

[louck ¥ aHanM3 KEMCOB O MPUMEHEHUM XHMMHMUYECKHX BEIECTB M TEXHOJOTUWA C ydyeToMm Oyayuiein
npodeccnoHabHOM ~ HEATEIBHOCTH MO  TeMaM:  Ba)KHEWIIHME  CTPOUTENIbHbIE  MaTepHalbl,
KOHCTPYKLUMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepHalbl Ui SJIEKTPOHUKH,
HaHOMaTepHuallbl, TEKCTUJIbHbIE BOJOKHA, WCTOYHUKHA DJHEPrUH, OPraHMYECKUE U MUHEpaJIbHBIC
yoOpeHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.

3amura:[IpencraBnenue pe3yabTaToB pelIeHus KeiicoB B opMe MUHHU-I0KIIa/1a C Ipe3eHTalnuen

IIpomeskyTOUHAs aTTecTALMS 1O AUCHUIJIMHE (3a4eT)

Bcero

75
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3 YcioBus peanu3anuy NporpaMMbl 001eo00pa3oBaTeIbHON TUCIIUIJIMHBI

3.1. TpeGoBanus K MUHHMATLHOMY MATEPHAIBLHO-TEXHHYECKOMY 06ecnedeH IO

Jns peanuzanuy mporpaMMbl JUCHMIUIMHBL JOJDKHBI OBITh MPEIYyCMOTPEHBI CIEIYIOIIHe
CHelalIbHbIe TOMEIICHUs: YUeOHbI KaOMHET XUMUH.

O0opynoBanune yueGHOro KaduHeTa (HATJISITHbIE MOCO0US): HAOOPHI MAPOCTEPIKHEBBIX
MOJIeNIell MOJIEKYJ, MOJENH KPUCTAIUIMYECKHX PEIIETOK, KOJJICKIMH MPOCTHIX U CIOXKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJIMMEPOB; KOJUICKIMS TOPHBIX MOPOJ M MHUHEpajioB, Tabiuia
MenneneeBa, yueOHbIie rIIbMBI, ITM(POBBIC 00PA30BATEIBHBIC PECYPCHI.

Texnuveckue cpeacrBa o00y4eHHsI: KOMIBIOTED C YCTPOMCTBaAaMH BOCHPOU3BEIICHUS
3ByKa, NPUHTEp, MYJIbTUMEAUA-TIPOCKTOP C OKPaHOM, MYyJIbTUMEIUiiHAs [O0CKa, yKa3Ka-
IIPE3EHTEp AJI IPE3CHTALUM.

OobopynoBanue Jgadoparopuu U padoYMx MecT Ja0OPATOPMM: MEH3YPKU, MUIETKHU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOTI, JIYIbl, IPEJAMETHbIE U MMOKPOBHBIE CTEKJA, IUIAHIIETHI
JUI KameJIbHBIX peaKkiuid, (UIbTpoBaNbHas Oymara, NMPOMBIBAJIKH, CTEKJSIHHBIE IMPOOHPKH,
pe3uHOBBIE TMPOOKH, (OoHApUKH, HAOOP PEAKTHBOB, CTEKISHHBIC WaJOYKH, IITATUBBI JUIS
pOoOUPOK; MEPHBIE IMIMHAPHI, BOPOHKH CTCKJISIHHBIC, BOPOHKH JICTUTEIbHbIC IIHIMHIPUYECKIE
(50-100 mu1), cTynmkH ¢ mecTUKOM, GaphOpoBbIe YaIlIKU, MHHIETHI, (UIBTPbI OyMakHbIC, BaTa,
Mapiis, 4acoBble CTEKJa, OJJIEKTPOILTUTKH, J1a0opaTOpHbIE IITATHUBBI, CIHPTOBBIE TOPEIKH,
CHHMYKH, TPUOOp /ISl TIOTYYEHHUs Ta30B (WM MPOOHMPKaA ¢ Ta300TBOAHON TPyOKOif), AepiKaTesn
JUTS IPOOUPOK, CKISTHKH JUIS XpaHEHHsI PEaKTHBOB, Pa3aTOYHbIC JIOTKH; XUMHUYECKHE CTaKaHbI
(50, 100 u 200 mu1); mmaTeny; NUHUETHI; TUT€IbHBIE LIUIIbL; CEKYHAOMEpHI (TaliMephl), MEpPHbIE
npobupku (Ha 10-20 mur) m MepHbie KoyObI (25, 50, 100 m 200 wmur), BoastHas OaHs (WM
TEPMOCTAT), CTEKSIHHBIC MaJOYKH, KOHMYECKHE KOJObI s TutpoBanus (50 u 100 mu);
WH/IMKATOpHBIE TOJOCKKA Juia onpeneneHus pH w cTaHmapTHas WHIUKATOpHAs —IIKaa;
YHHMBEpCaIbHBbIA UHAMKATOP; nuneTku Ha 1, 10, 50 mu (wim go3aropsl Ha 1, 5 u 10 mut), OropeTku
JUISl TATPOBAHUsA, MeauIMHCKUE mmpuiibl Ha 100—150 M, mabopaTopHble W/WIIM aHATUTHYECKUE
Bechl, pH-MeTpbl, cymmbHbI mkad, u ap. 1adboparopHoe 000py10BaHUE.

3.2. Undopmanuonnoe odecrneyeHne peaan3anuy NPorpaMMbl

1. Bmunos, JI. H. Xumus : y4eOHUK IJIsI CPEAHETO MPO(eCCHOHATHHOT000pa30BaHHusI
[ J1. H. Biunos, U. JI. TTepduora, T. B. CokonoBa. — 2-¢ u3., cTep.

— Cankr-IlerepOypr : Jlans, 2021. — 260 c.

2. Eropos, B. B. O0mass xumust : y4eOHHK JUIS CPEIHETO MPOQPECCHOHATBHOTO
obpasosanust / B. B. EropoB. — Cankr-IlerepOypr : Jlanp, 2022. — 192 c.

3. Ilpecc, M. A. OOmas xumus . ydeOHOe TOCOOME IS  CPEIHETO
npodeccnonamsHoro odpazosanus / M. A. Ilpecc. — Cankr-IlerepOypr : Jlans, 2021. — 496
C.

4. Illeromuxuna H. A. O6mas xumus. Yueouuk. CITO / H.A. Illeronuxuna —
Cankr-IlerepOypr : Jlansb, 2021. — 164 c.

5. Ilyzakos, C. A. Xumus. 11 knacc : yueb. ais oOueoOpa3oBaT. OpraHu3anuii :
yriyon. Yposens / C. A. Ily3akos, H. B. Mamnuna, B.A. IlonmkoB. — 2- ¢ u3g. — M.
[Tpoceemenne, 2020. — 320 c.

6. Tabpuensa O.C. Xwumwms: yue6. mis crym. npod. yued. 3aBeneHuit [/
O.C.T'abpuensn, U.I'. Octpoymos. — M., 2016.- 256 c.

7. Taopuenmsu O.C. Xumus i npodeccwii M CIENHATbHOCTENR TEXHHYECKOTO
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npobwuis : ydeOHUK I CTyH. yupexaeHuii cpen. npod. odpasosanus / O.C.I'aGpuernsH,
N.I".OctpoymoB. — 4-¢ u3., crep. — M. : U3narenbckuii nenTp «Axagemus», 2017. — 272
C.

I[OIIOJIHP[TCJILHLIC HCTOYHHKHU

1. Jleonosa, I'. I'. Xumus : yue6noe nocodue / I'. T'. Jleonosa. — Cankr- IleTepOypr
. Jlans, 2022. — 208 c.

2. Ta6puensn, O. C., JIbicoBa, I'. I'. Xumus: kuura jjus Ipenojabarens: yue0.-
MeTo. mocoboue. — M. Akagemus, 2012. - 332 c.

3. Hukombckuif, A. B. Xumus : y4eOHMK M HPAKTUKYM JUIS CPEIHETO
npodeccronanbHoro oopasosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u31.,mmepepad.
u gon. — MockBa . M3marensctBo [Opaiir, 2020. — 507 c. — (IIpodeccuonanpHoe

obpazosanue). — ISBN 978-5-534-01209-5. — URL : https://urait.ru/bcode/452591

4. Ananutuueckas XuMus: ydeOHOE MOCOOME I CPEIHEro Ipo(ecCHOHAILHOIO
obpazosanus / A. . Anapues, I'. K. Jlyneuko, T. I1. Anekcanaposa, A. A. KazakoBa. — 2-¢
u3 1., ucnp. u gon. — Mocksa : U3natensctBolOpaiit, 2020. — 107 c. — (IIpodeccuonansHoe
obpazosanne). — ISBN 978-5-534-07838-1. — URL : https://urait.ru/bcode/453609

5. boromonosa, M. B. Heopranuueckas xummus: ydeOHoe mocobue / W.B.
Boromornoga. - Mocksa : UH®PA-M, 2020. - 336 c. : mi. - ([IPO®Uns). - ISBN 978-5-98281-
187-5. - Tekcr AICKTPOHHBIH. -

URL.:https://znanium.com/catalog/product/1061490

6. Anekcanaposa, D. A. Heopranuueckas xumus. TeopeTHUecKHE OCHOBHI M
nabopaTopHbIi MpakTUKyM: ydeOHuk / O. A. AnekcanapoBa. — 3-e¢ usf., crep. — CaHKT-
[MerepOypr: Jlaub, 2020. — 396 c. — ISBN 978-5-8114-3473-2. — TeKcT : 371eKTpOHHBIN //
Jlans : anekTpoHHO-O0MOIHoTeunas cucrema. — URL: https://e.lanbook.com/book/130569

7. Yepnuxkoa H. I0., Memepsxopa E. B. PemaeM 3agaum 1o XuMuu
camocTosiTenbHO: yuyeOHoe mocobue / H. 0. Yepuukosa, E. B. MemepsikoBa — CaHKT-
ITetepOypr : Jlans, 2022. — 328 c.

8. Pesnuxos B. A. C60pHUK ylpasKHEHUI U 33124 [0 OPraHUYECKOI XMMUM: ydeOHOE
nocodue / B.A. Pe3unkoB — CankTt-IletepOypr: Jlans, 2021, — 226 c.

9. Kanyctuna A. A., Xanpuenko U. I'., JIubanos B. B. O6mas u Heopranuyeckas
xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B. B.

JIn6anoB — Cankt-IletepOypr : Jlans, 2020. — 152 c.

10. T'onuapos E. T., Kongpamun B. I0., Xosus A. M. OcHOBBI 00IIeH XMMUH:
yuebnoe nocodue / E. I'. 'onuapoB u np. nox pea. H.B. Cronspoa — Cankr- IlerepOypr :
Jlanb, 2020. — 464 c.
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4. KOHTPOJIb M OlIeHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbLHON N CHUNITUHBI

KOHTpOJIB 1 OLICHKA pEe3yJIbTaTOB 06yqu1/1>1 OCYHIECTBIIACTCA IMMPEIIOAaBaTEJIEM B ITPOLIECCE

MPOBEJCHUS MPAKTUUYECKUX 3aHATHH UM J1a00paTOpHBIX padoT, TECTHUPOBAHUS, a

BBIINTIOJIHCHU A

PesynbpTarel O0O0yudeHHUS OIpPEAEeTsIOT,

00yJaroIUMUCS

WHIAWBUIYAJIbHBIX
910 OOydYarouiuecs JOJDKHBI 3HATh,

3alaHul, IPOEKTOB,

ACMOHCTPHUPOBATH IO 3aBCPIICHNUUN U3YUCHUA JUCHUILJIMHBL.

TaKXeE

HUCCIIEJOBAHUI.
IIOHUMATh H

Jns dbopMupoBaHUs, KOHTPOJISL U OLIEHKH PE3yJIbTaTOB OCBOCHHUS Y4eOHOM TUCIUILINHBI

UCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUSATHUI, MPEICTABIIAIOMIAs COO0ON KOMILIEKC Y4eOHBIX
MEPOMPHSITHIA, COTJIIACOBAHHBIX C pe3yJbTaTaMu OOydYeHHUsS U CPOPMYIUPOBAHHBIX C Y4ETOM
OI'OC COO (npeamernbie pe3ynbrathl o gucuuriuae) u GI'OC CIIO.

Monayasb / Paznen

PesyabraT 00yuenus

OueHo4yHbIe MepONIPUATHS

N / Tema OK
| |OcHoBHOIi MOTYJIb
1 [(Pa3gen 1. OcHoBbl |DopmyaupoBaTh 6a30BbIe
CTPOeHMS BelleCTBA| MOHATHA M 3aKOHbI XUMUH
1.1 |Crpoenue atomoB |CocraBnsate xumuueckue |1. Tect «CtpoeHue aTomoB OK 01
XUMHUYECKUX (bopMyJibl COEIMHEHUH B XMMHUYECKUX 3JIEMEHTOB U IPUPOJIa
AJIEMEHTOB U COOTBETCTBUU CO CTETIEHBIO |XUMHUECKOMN CBSI3N».
pupoaa OKHCJIEHUS] XUMHUYECKHUX 2. 3agaum Ha COCTaBIICHHE XUMUYEC-
XUMHUYECKOH CBSI3U  |2JIEMEHTOB, UCXOS U3 KuX GOpMYI IBYXaTOMHBIX COEIUHE-
BaJICHTHOCTH U HUM (OKCUIOB, CYyNb(OUIOB, THAPUIIOB
ANEKTPOOTPHULATENIBHOCTA  |M T.I1.).
1.2 | Ilepuogmueckuii | XapaKkTepu30BaTh IIpakTHKO-OPUEHTUPOBAHHBIE OK 01
3aKOH U TaONMUIla  |XMMHUYECKHUE DJIEMEHTHI B |TEOpEeTUYECKHUE 3aJaHMsI Ha OK 02
J.. MeHnneneeBa |COOTBETCTBUU C UX XapaKTEePU3ALUI0 XUMUYECKHUX
MOJIOKEHHUEM B sneMeHToB: «Mertamnyeckue /
TIEPUOMIECKOi CHCTEME HeMeTaJlJIMUeCcKre CBOMCTBA,
XUMHUECKHUX SIIEMEHTOB AIIEKTPOOTPHULIATEIBLHOCTD U CPOICTBO
JI.W. Menpeneesa K JIEKTPOHY XMMHUYECKHUX 3JIEMEHTOB
B COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOEHHUEM U IOJIOKEHUEM B
NEPUOANYECKON CUCTEME XMMHUYECKHUX
anemenToB JI.11. Menaeneenay.
2 |Pa3pea 2. CocraBasatb ypaBHenus u |KonrposbHasi padora
XumMnueckue cXeMbl XHMUYECKHUX «CTpoeHue BeliecTa u
peakuuu peakumi XUMHUYeCKHe peakiun»
2.1 |Tumsr CocraBisATh peakuuu 3ajadn Ha COCTABJICHUE YPaBHEHHUU
XUMHUYECKUX COEIMHEHMS, peaxkui:
peakuuit pasioxeHus, oOMeHa, — COEJMHEHM S, 3aMEILIEHUS,
3aMelleHus, pasyoxeHusi, o0OMeHa U peakuuii ¢
OKHUCJIUTEIBHO- y4acTUEM KOMIUIEKCHBIX COEIMHEHUN
BOCCTaHOBUTEJIbHbBIE (Ha mpuMepe THIPOKCOKOMILIEKCOB
QTFOMUHHUSI U [IUHKA);
peakuyu U peaKkun 1. oxucnuTenbHO- OK 01

KOMILIEKCOOOpa3oBaHus (Ha
npuMepe

BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ C
HUCIIOJB30BaHUEM MCTOAA
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THJIPOKCOKOMITJICKCOB
ATIOMUHHMSI M [IMHKA) C
Y4aCTUCM HCOPTAaHUYCCKUX
BEIIIECTB

AJIEKTPOHHOTO OajaHca;

— C y4acTHeM KOMIUIEKCHBIX
COoelMHEHU! (Ha mpuMepe
T'HJIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHUSA).

2. 3agaun Ha pacyeT KOJIMYECTBEHHBIX
XapaKTepUC-TUK MPOJIYKTa peakuu
COEJIMHEHUS; MAaCCOBOM WU
00BEMHOI JTOJIU BBIXO0J1a MPOAYKTa
pEeaKuu COSIMHEHUS OT
TEOPETUYECKH BO3MOKHOTO;
00BEMHBIX OTHOILICHUH Ta30B;
KOJINYECTBEHHBIX XapaKTEPUCTUK
MCXO/IHBIX BEIIECTB U MPOIYKTOB
peaxiuu; Maccol (00beM, KOJTHUECTBO
BEIIECTBA) MPOAYKTA PEaKIUH, €CITU
OJIHO M3 BEIIECTB JaHO B BUJE
pacTBopa ¢ ONpe/IeIEHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIIECTBA.

2.2 |Dnextponutnueckas |COCTaBIATh ypaBHEHUS 1. 3aganus Ha cocTaBleHUE OK 01
JUccoLranus U | XUMUYECKUX pEaKuu MOJIEKYJISIPHBIX U MOHHBIX PEAKIUM ¢
HMOHHBIN OOMEH MOHHOTO OOMEHa ¢ y4acTUEM OKCHJIOB, KUCIIOT,

y4acTHEM HEOPraHWYeCKUX |OCHOBAHMI U COJNEH, HOHHBIX
BEIIIECTB peaxkuil TUIPOIH3a CONeH,
YCTaHOBJICHHE U3MEHEHHUS
KHCIIOTHOCTH CPEJIBI.
2. JlabopatopHas pabora «Peakiun
TUAPOIIN3AY.
3 |Pa3pmen 3. HccaenoBars crpoenue u |KonTpoabHasi padora
Crpoenne n CBOlicTBa «CBOHCTBa HEOPTAaHHUYECKHUX
CBOIICTBA Heopra- |HeOPraHMYecKMX BelleCTB |BellecTB)»
HMYECKHX BEIIeCTB
3.1 |Knaccudukammus, Knaccudunuposats Tect «HoMeHknarypa u Ha3BaHUE
OK 01

HOMEHKJIaTypa u
CTpPOEHHUE
HEOPraHUYEeCKUX
BEIIECTB

HEOPraHMYECKUE BEIIECTBA
B COOTBETCTBUH C UX
CTpOCHHEM

HEOPraHMYEeCKUX BELIECTB UCXO/IS U3
UX XUMHUYECKOH (OPMYIIbI UITH
COCTaBJIEHUE XUMHUYECKON (hOPMYITbI
MCXOJIS U3 Ha3BaHUs BeLIeCTBa 10
MEXIYHAPOAHOU U TPUBUAIBHOU
HOMEHKJIAType».

2. 3ayjaum Ha pacyeT MacCOBOM JIOJTH
(Macchl) XUMHUYECKOTO HJIEMEHTA
(coenuHeHus) B MOJIEKYJIe (CMECH).
3. IlpakTuyueckue 3a1aHus 10
KJ1accu(uKaluu, HOMEHKIIAType 1
XUMHUYECKUM (popmysam
HEOpPraHMYECKUX BEIIECTB
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Pa3INYHBIX KJIACCOB.

4. TlpakTHdecKue 3aaHus Ha
ONPEAEIEHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B 3aBUCUMOCTH
BHJIa XUMHUYECKOM CBS3U U TUNA
KPUCTAJUIMYECKOU PELIETKH.

3.2 |®usuko- VYcranaBnuBaTh 1. Tect «Ocobernoctu xumuueckux [OK 01
XUMHUYECKHE 3aBUCUMOCTH (hU3HKO- CBOWCTB OKCHJIOB, KUCJIOT, OCHOBaHUI| QK (2
CBOICTBA XHMUYECKIX CBOHCTB aM(pOTEPHBIX TUIPOKCUIIOB U COJICH».
HEOPraHMYeCKHX HEOPraHM4YeCKHMX BELIECTB 2. 3ananus Ha COCTABIICHUE
BEIICCTB OT CTPOEHHUS aTOMOB U YpaBHEHUN XUMUUYECKUX PEaKIUi C

MOJIEKYJ, a TAKKE THIIA Y4aCTHEM MPOCTHIX U CIOKHBIX

KpHCTAITHYECKOI HEOPraHWYECKHUX BEIIECTB: OKCHIOB

peIeTKH METAJIJIOB, HEMETAIIJIOB B aM(oTep-
HBIX DJIEMEHTOB; HEOPTaHUIECKIX
KHCJIOT, OCHOBaHHH U aM()OTEPHBIX
THJIPOKCHJIOB, HCOPTaHUICCKHIX
coJiel, XapaKTepU3yIOLUX UX
CBOICTBA U CITOCOOBI OTYyYEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHYCCKHUE 3aJaHUsI HA CBOHCTBA
U TIOJTy4EHUE HEOPTaHUICCKIX
BEIIIECTB.
4. JTaboparopHas paboTa
«CBOICTBa METAJJIOB U HEMETAJIIIOB

3.3 |IIpousBoncTBO O6ocHOBBIBaTh 3HaUeHUE U |[IpakTHKO-OpUEHTHPOBAHHBIE OK 01
HEOPraHUYECKUX IIPUMEHEHNE 3aJIJaHUs 0 COCTABIICHUIO OK 02
BEILIECTB. HEOPraHWYECKHUX BEIIECTB B [XMMHUYECKUX PEAKIUMI C yHaCTHEM IIK 1.1
3HaYCHHE OBITOBOM W TIPOM3BOICT- HEOPTaHMYECKUX BEIICCTB,

MIPUMCHCHHE B BEHHOU JCATEIHbHOCTH WCTIOJIb3YEMBIX JIJIST UX
OBITY U Ha YeJioBeKa uxX (PU3nKo- UACHTH()UKAITUN W TPOMBIIIIICHHBIX
MIPOU3BOJICTBE XUMHUYECKHAMH CBOHCTBAMH |CITOCOOOB ITOTYYICHHS.
4 |Pa3nen 4. HccaenoBars crpoenue u |KonTpoabHasi padora
Crtpoenue n cBoiicTBa opranuyeckux |«CTpoeHue U CBOMCTBa
cBoOiicTBa BellleCTB OpraHnYecKuX BelecTB)
OpraHuYyecKux
BellleCcTB

4.1 |Knaccudukarnpus, Knaccudumnuposats 1. 3aganus Ha coctaBienne Ha3Banui |[OK 01
CTpOEHHUE U OpTaHWYECKHE BENICCTBA B |OPraHUYECKHX COCTUHCHHM 110
HOMEHKJIaTypa COOTBETCTBUU C UX TPUBHAITBHOH WITH MEXKTyHAPOTHON
OpPTaHHYECKUX CTpPOCHUEM CHUCTEMaTUYECKONH HOMEHKJIATYype.

BCIICCTB 3amaHus Ha COCTaBJIICHUE MOIHBIX U

COKPAILEHHBIX CTPYKTYPHBIX POPMYIT
OpPraHMYECKUX BEIIECTB OTIEIbHBIX
KJIACCOB.

3. 3aaun Ha onpezaeneHue
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npocreimend Gopmysbl opra-
HUYECKOW MOJICKYJIbI, HCXOS U3
3JIEMEHTHOTO cocTaBa (B %).

4.2 |CsolicTBa VYcranaBiuBaTh 1. 3amanus Ha cOCTaBIIEHUE OK 01
OpraHN4YeCKHUX 3aBUCUMOCTH (DU3HKO- ypaBHEHUN XxuMHUecKux peakiuid ¢ |OK 02
COEIMHEHU N XUMHUYECKUX CBOMCTB y4acTUEM OPTaHUYECKUX BELIECTB Ha

OpPraHMYECKUX BEIIECTB OT |OCHOBAHUHU UX COCTAaBa U CTPOEHUS.
CTPOEHUS MOJIEKYJI 3aaHus Ha COCTaBJIIEHUE YpPaBHEHUN
XUMHUYECKUX PeaKlIUid,
WUTIOCTPUPYIOIINX XUMUYECKHE
CBOIICTBA C yU€TOM MEXaHU3MOB
MPOTEKAaHUs JaHHBIX PEaKuil U
TE€HETUYECKOM CBSI3U OPraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3aauu 110 ypaBHEHUSIM
peaKuurii C y4aCTUEM OPraHUYECKUX
BEIIIECTB.
4. JIaboparopnas padota «Ilomyuenue
ATHJICHA Y U3yYEHHE €T0 CBOMCTBY.

4.3 |Opranuyeckue O6ocHoBbIBaTh 3HaueHue U |[IpakTuko-oprueHTHPOBaHHbIE OK 01
BEIIECTBA B MPUMEHEHHUE OPTAaHUYECKUX |3aJIaHuUs IO COCTABICHUIO OK 02
KU3HECITEILHOC  |BEIIECTB B OBITOBOI U XUMHUYECKUX PEaKIHii C yJaCTHEM IIK 2.1
TH YEJIOBEKa. IIPOU3BOJICTBEHHON OpraHUYECKUX BEIIECTB,

[Ipou3sBocTBO U JIESITEIbBHOCTH YE€JIOBEKA UX |HUCIIOJIb3YEMBIX I UX
IIPUMEHEHHE Opra- |(PU3UKO-XUMHUYECKUMHU uACHTH()HUKAIMY B OBITY U
HUYECKUX BELIECTB B |CBOWCTBaMU MPOMBIIIJIEHHOCTH.
IIPOMBIIITIEHHOCTH

5 [Pa3gea 5. Hccnenoats paBHoBecue |KontpoabHas padora
Kunernueckue (M ckopocTh XUMHYeCKHX |«CKOPOCTHL XMMHYECKOM
TePMOJAMHAMMYCC |pPeaKIuii peaKnnu U XUMHYECKoe
KHe 3aKOHOMep- paBHOBecHE»
HOCTH NPOTEKAHUSA
XUMHUYECKHX
peakuuii

5.1 |Kunernueckue UccnenoBats BIusiHUE 1. JTabopaTopHnast pabota Ha OK 01
3aKOHOMEPHOCTHU KOHIICHTpaluu BBIOOD: OK 02
IIPOTEKAHUS pearupyroumux BemecTs 1 |— «OnpeneneHye 3aBUCUMOCTH
XUMHYECKHX TEMIIEPATYPHI HA CKOPOCTh |CKOPOCTU PEAKIIMH OT
peakuui XUMHUYECKHUX PEaKIINi KOHIEHTPALUU pearupyroumx

BEIIECTBY;
— «Onpenenenrie 3aBUCUMOCTH
CKOPOCTH PEaKIUU OT
TEMIIEPATypPbI».

2. IlpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUUECKHUE 3aJJaHUsl HAa aHAIU3
(hakTOpOB, BIHSIONINX HA U3MEHEHHE
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CKOPOCTH XUMUYECKOU PEeaKIiH.

5.2 |Tepmoaunamuuec Hccnenosars BausiHuEe 1. 3amaum Ha pacUeThl TETUIOBBIX OK 01
KHe U3MEHEHMS KOHIIEHTPAaUuu [3(PPEeKTOB XUMUUECKUX PEaKIHi U OK 02
3aKOHOMEPHOCTH BELIECTB, PEAKLIMU CPE/Ibl U |ONPEEIICHNE TUIIA peaKuu (110
MPOTEKAHHS TEMIIepaTypbl Ha CMELICHHE | TETIIOBOMY IPPEKTy: IK30- U
XUMHAYECKUX XMMHUYECKOTO PABHOBECUSL  |9HIOTEPMHUUECKHUE).
peakiuii. 2.  IIpakTUKO-OpHEHTHPOBAHHBIC
PaBnoBecue 3aJaHus Ha IPUMEHEHUE IPUHIIUIIA
XUMHUYECKUX JIe IllaTenbe mig HaX0KIECHUS
peakui HaIpaBJICHUS CMEILICHUS PaBHOBECHUSI

XUMUYECKOH peakluy U aHAIU3
(bakTOpOB, BIUAIONINX HA CMEIICHHE
XMMHUYECKOTO PABHOBECHSI.
3. JJaboparopnas pabota
«M3ydenue BIUSHUS pa3InYHbIX
(akTOpOB Ha CMEIIEHUE
XMMHUYECKOT'O PAaBHOBECHUS».
6 |Pa3men 6. HccaenoBats qucnepcubie | KonTposabHasi padora mo treme
JucnepcHbie CHCTEeMbI «/lucnepcHble cucTeMbD)
CHCTEMBI

6.1 |[ducnepcHbie Pasnuuyare ncTuHHBIE 1. 3agauu Ha NIPUTOTOBJIEHKE OK 01
CUCTEMBI U pacTBOpPBI, KOJIJIOUIHBIE pPacTBOPOB. OK 02
(hakTophI KX pPacTBOPHI U 2. [TpakTHKO-OpHEHTUPOBAHHBIE [IK 3.1
YCTOWYMBOCTHU rpy0OUCIIEPCHBIE CUCTEMBI |pacueTHBIE 3a/IaHUS HA JUCIIEPCHBIC

Ha OCHOBE XUMHUYECKOT0 CUCTEMBI, UCIIOJIb3yEMbIE B OBITOBOM
JKCIIEPUMEHTA Y TIPOM3BOJICTBEHHOM J€ATEIbHOCTU
4eJI0BEKA.

6.2 |HccnenoBanue HccnenoBath pusmuko- JlaboparopHas pabota (Ha OK 01
CBOICTB XMMUYECKHE CBOMCTBA BBIOOD):

JIACTIEPCHBIX pa3IMYHbIX BUJOB — IlpuroroBieHue pacTBOPOB;
CUCTEM JUCTIEPCHBIX CUCTEM — WccnenoBanne qucnepcHbIX
CHUCTEM.
7 |(Pa3zpmen 7. HccnaenoBarth cBoiicTBa
KauecTBeHnHbIe OPraHMYecKuX M
peaknuu o0Hapy- |HEOPraHW4YeCKHX BellecTB
JKeHHUsl OpraHnyec- (¢ MCNOJIb30BaHUEM
KHMX U HEOPIraHM- |KadecTBEHHBIX peaKkuuii
YyecKHMX BellecTB

7.1 |OGuapyxeHnue Uccnenosars JlaGoparopHas pa6ora (Ha Beioop):  [OK 01
HEOpPraHUYECKUX KauyeCTBEHHbIE PEaKIINH — AHaJIUTUYECKUE peaklun
KaTUOHOB U HEOPraHWYEeCKUX BelecTB |kaTnoHOB [-VI rpynm;
aHMOHOB — AHanuTHYEeCKHE PeaKluU aHHOHOB.

[IpakTHueckue 3a7aHus Ha
COCTaBJICHUE YPAaBHEHUU peaKiuil
oOHapyxeHus KaTHoHOB [-VI rpymnm u

AHMOHOB, B T.4. B MOJ'ICKy.TIHpHOfI )41
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MOHHOM (hopMmax.

7.2 |O06HapyxeHue UccnenoBarth 1. JTabopaTopHnas pabota (Ha Be160op): |OK 01
OpraHUYECKUX KauEeCTBEHHbIE PEAKIINH — KayecTBeHHbIE peakllMy Ha OTJEIb-
BELIECTB OpraHWYECKUX COEMHEHHM |HbIE KJIACChl OPraHMYECKUX BEIIECTB;
OTJIEJIbHBIX OT/IEJIbHBIX KJIaCCOB — KayecTBeHHbII1 aHamu3
KJIACCOB C OpPraHUYECKUX COCTUHEHUH 110
HCIIOJIb30BAHUEM (YHKIIMOHATLHBIM TPYIITIaM.

Ka4eCTBEHHBIX — 2. [IpakTnueckue 3a7aHus Ha
peakuuii COCTaBJICHUE KaU€CTBEHHBIX
peakuii oOOHapyKEHUS
OpPraHUYECKUX COCTUHEHUM.
Il |[IpukaagHoii MoxyJIb
8 |Pa3nmea 8. Xumus B |OueHuBaTh nocjaeacTBust |3ammra Keiica (¢ yuerom Oyayuiei
ObITY H ObITOBOI U MPOU3BOJACT- |NpPodecCHOHANbHOIM
NPOU3BOJCTBEHHO |BEHHOIi 1esITeIbHOCTH AesATeJIbHOCTH)
M 1eiTeILHOCTH YyeJJoBeKa ¢ MO3HIINHA
yeJi0BeKa IKOJIOTHYECKOH
0e3onacHocTH
Xumus B ObITY U OnenuBars nocnencreus  (Keiic (¢ yuerom Oyaymiei OK 01
IIPOU3BOJICTBEHHO i |OBITOBOM U npodeccuonanpHoi nestenpHoctr) |OK 02
ACATCIIBHOCTH HpOI/I3BOILCTBeHHOI71 Bo3MoOXHBIE TEMBbBI KEUCOB: OK 04
YyeJoBeKa NEeSTENIbHOCTH YenoBeka ¢ |1, [Toreruienne  KiuMara | OK 07
MO3HULIMI KOJIOTHYECKON  |BBICBOOOKICHUE ra30BbIX 1K 1.1
Oe3omacHoCTH THAPATOB CO JHA OKEaHa.
2. bynymue Matepuansl Ui aBua-,
MaIIuHO- U PUOOPOCTPOCHUS.
3. HoBble MaTepHabl 17151 COTHEYHBIX
Oarapeil.
4. JlexapcTBa Ha OCHOBE
pPacTUTEIbHBIX MPENapaToB.
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