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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU

1.1. MecTto JAUCUMIUIMHBI B  CTPYKTYpe OCHOBHOW  mpodeccHOHAIbLHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

O6meo6pazoBarenpHas aucuumuinia COO.01.06 «Xumusy» sBiseTcst 0013aTeIbHON YacThIO
0011e00pa30BaTeIbHOTO UKIIa 00pa3oBaTenbHOM mporpammsl B cootBeTcTBUU ¢ PI'OC CIIO.

1.2. llean u niiaHupyemMble pe3yabTaThl OCBOCHH S JUCHUIIMHBI
1.2.1. Heap ¥ 332494 JUCHMILJINHDBI

Llenp — ¢GopmMupoBaHue y CTYIACHTOB XHMMHYECKOH COCTABISIONICH €CTECTBEHHOHAYYHOU
KapTHUHBI MHUpa KaK OCHOBBI IPHUHATHUS PELICHUI B KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYyalUsX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IIPUPOJIHON cperie.

3a1a4uy JUCLUIUINHBL

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUSI XMMHUYECKHUX IPOLIECCOB U
ABICHUM B OKpyXarollel cpeae, UEJOCTHOW HAayyHOM KAapTUHBI MHpPA, B3aUMOCBSI3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh yMEHHUS TMPOBOJIUTH pacdeThl MO XUMHUYECKUM (QopMmynamM U ypaBHEHUSM
XUMHYECKMX  peaklUuid, IJJaHUpOBaTh U  HMHTEPIPETUPOBATH  PE3YIbTAThl  XUMHUYECKHX
3KCHEPUMEHTOB,

3) copmupoBaTh HaBBIKU MIPOBEIEHUS XUMUYECKUX IKCIEPUMEHTAIbHBIX UCCIEIOBAHUM C
coOnrofeHreM TmpaBwil Oe3omacHOro oOpamieHuss ¢ BemlectBamu u  JHoaGopaTopHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS aHAJIU3UPOBAThH, OLEHUBATh, IPOBEPATH HA JOCTOBEPHOCTh U 0000IIAThH
MH(pOPMaLIMI0 XUMHUYECKOT0 XapaKTepa U3 pa3IuiHbIX HCTOYHUKOB;

5) cdopmupoBaTh yMEHHsS TPOTHO3UPOBATH IOCIEACTBHS CBOEH JEATENbHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHUMAHNE 3HAYMMOCTH JIOCTHKEHUH XUMUUYECKONH HAyKH M TE€XHOJOTHI
JUISL pa3BUTHS COLIMATIBHOM U ITPOU3BOJCTBEHHOMU cdep.

1.2.2. IInanupyemMble pe3yabTaThl OCBOCHHUSI 001e00pa3oBaTeIbHON IMCHUILIUHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnHoBe PT'OC COO

Ocoboe 3HaueHue qUCIUIUTHA HMeeT rpH popmupoBanmnu u pazsutuu OK.01, 02, 04, 07 u
JP2,3,4,6,7,8,9,10, 13, JIP-KK 1, JIP-COII-1-3

JIM4HOCTHBIE Pe3yJIbTATDI:

JIP.2 TlposiBNsitonyii akKTUBHYIO TPaXXTaHCKYIO TIO3MIIMI0 Ha OCHOBE YBa)KEHHUS 3aKOHA U
IPaBOMOPSJIKA, TIPAaB U CBOOO COTPaXKAaH, YBAXEHHUS K UCTOPHUECKOMY M KYJIbTYPHOMY HACJIEIUIO
Poccun. Oco3HaHHO M JI€ATEIbHO BBIPAKAIOLIUN HENpUSTHE TUCKPUMHMHALIMKM B OOIIECTBE IO
COLIMAJIbHBIM, HAllMOHAJIbHBIM, PEJIMTHO3HBIM IIPU3HAKAM; DKCTPEMU3MA, TEPPOPU3MA, KOPPYIILIUH,
AHTUTOCYAAPCTBEHHOU neaTenbHOCTH. O0afalomuii ONBITOM TPAKIAHCKOW COIMAIbHO 3HAYMMOM
NEeSITeIbHOCTH (B CTYIEHYECKOM  CaMOYIpaBJIECHUH, JIOOPOBOJIYECTBE,  HKOJOTHUECKUX,
MPUPOIOOXPAHHBIX, BOEHHO-NIATPUOTUYECKMX M Jp. OOBEAUHEHUSX, AaKLIUAX, MOporpaMmax).
[Tpunumaromuii  posb M30MpaTenss W y4aCTHUKA OOIIECTBEHHBIX OTHOIICHUH, CBS3aHHBIX C
B3aMMOJICIICTBHEM C HApOJHBIMU N30pAaHHUKAMH.

JIP.3 JleMOHCTpUpYIOIIUH NPUBEPKEHHOCTh TPAAUIMOHHBIM JTyXOBHO-HPABCTBEHHBIM
LIEHHOCTSIM, KYJIbType HapofoB Poccuu, NpuHIUIIAM YECTHOCTH, MOPSAIOYHOCTH, OTKPBITOCTH.
JIeHcTBYIOIUI U OLICHUBAIOLIUN CBOE IOBEICHHUE M IOCTYIIKM, MOBEACHUE U IIOCTYIKU IPYIUX
JIOJEd C TMO3UIUN TPAJULIMOHHBIX POCCHUHCKUX JyXOBHO-HPABCTBEHHBIX, COLMOKYJBTYPHBIX
LIEHHOCTE M HOPM C Y4YE€TOM OCO3HAHHUs IIOCJIECACTBUH IIOCTYNKOB. ['OTOBBIM K JEIOBOMY
B3aUMOJICHICTBHIO M He(POpPMAIBHOMY OOINEHUIO C MPEACTABUTENSAMU pa3HbIX HApOJOB,
HAallMOHAJIbHOCTEH, BEPOUCIIOBEJAaHNN, OTIIMYAIOIIHNN UX OT YYaCTHUKOB I'PYIII C IECTPYKTUBHBIM U



JICBUAHTHBIM IIOBEICHUEM. JIEMOHCTPUPYIONIMN HENPUATHE COLHUAIBHO ONACHOIO IOBEACHUS
OKPYKAOIIMX M Ipeaynpexaaromui ero. llposBisgromuil  yBakeHHWE K JIIOAAM  CTapIIero
IIOKOJICHUSI, TOTOBHOCTb K YYaCTHIO B COLMAJIIBHON MOJAEPKKE HYKAAOIUXCS B HEM.

JIP.4 TlposBistonvii U1 JEMOHCTPUPYIOIIMNM yBa)K€HHUE K TPYAYy 4YEJIOBEKA, OCO3HAIOIIMH
LIECHHOCTb COOCTBEHHOIO TpyAda U Tpyla JApyrux Jojaed. OKOHOMHYECKH AaKTHBHBIM,
OpPUECHTHPOBAHHBI HAa OCO3HAHHBIN BBIOOP cdepbl MPOPECCHOHANBHON AEATEIBHOCTH C YY4ETOM
JIMYHBIX )KU3HEHHBIX IJIAHOB, NOTPeOHOCTEH cBOEl ceMbH, poccuiickoro odiecTBa. Bripaxkaromumit
OCO3HAHHYI0 TOTOBHOCTh K TOJYYEHHUIO NPO(PECCHOHATBHOTO 00pa3oBaHMsA, K HENPEPHIBHOMY
00pa30BaHUIO B T€UECHUE KU3HU J[eMOHCTpUPYIOIIMH TO3UTUBHOE OTHOUIEHHUE K PEryJMPOBAaHUIO
TPYAOBBIX oOTHOmEHHHA. OpUEHTHPOBAHHBIH Ha CcaMO00pa3oBaHME U MPO(GECCHOHATBHYIO
IIEPENOATOTOBKY B YCJIOBHAX CMEHBI TEXHOJOTMYECKOrO YKJIaJa M COIYTCTBYIOIIUX COLIMAIBHBIX
nepemen. Crpemsmuiics K (pOpMUPOBAHHUIO B CETEBOW Cpele TUYHOCTHO U MPOPECCHOHATHLHOTO
KOHCTPYKTUBHOTO «LIU()POBOTO CIIe/1a»

JIP.6 OpueHTHpOBaHHBIA Ha MPO(EeCCHOHANBHBIC NTOCTHKEHUS, NEATEIHHO BHIPAKAFOIIHIA
[IO3HABATEJIbHbIE ~ MHTEPECHI C  YyY4eTOM CBOMX  CIIOCOOHOCTEH, 00pa3oBaTeiabHOro U
po¢eCCHOHATHFHOTO MapIIpyTa, BEIOPAHHOH KBaJIM(UKAITIH

JIP.7 Oco3Haromuii M JAEATENbHO BBIPAKAIOUIMM NPUOPUTETHYIO II€HHOCTb KaxJ0u
YEJIOBEYECKOW KU3HU, YBAXKAIOIIMNA JOCTOMHCTBO JINYHOCTU Ka)/I0T'O 4YeJIOBEKa, COOCTBEHHYIO U
Yy)KyI0 YHUKaJIbHOCTb, CBOOOly MUPOBO33pPEHUYECKOr0 BbIOOPA, caMoonpeeneHus. [Ipospustonmii
OepexJiiBOE M UYTKOE OTHOLIEHHWE K PEJIUTHMO3HOM NPUHAJUIEKHOCTH KaKJOro 4YeJIOBEKa,
IIPENyNPEAUTEIbHBIN B OTHOLIEHUH BBIPAYKEHUS IPAaB U 3aKOHHBIX UHTEPECOB IPYIUX JIOACH

JIP.8 IlposBngomuil u IEMOHCTPUPYIOIINN yBa)KEHHE 3aKOHHBIX HHTEPECOB W TIPaB
IpEeJCTaBUTENICH pPa3JIMYHbIX 3THOKYJIbTYPHBIX, COLMAIBHBIX, KOH()ECCHOHANBHBIX TIpPYyNI B
poccuiickoM 00mIecTBe; HAIMOHAIBHOTO JIOCTOMHCTBA, PEIMTHO3HBIX YOSXKIEHHH C Yy4ETOM
coOIIOJIeHHsI HEOoO0XOAMMOCTH O0ecleyeHUs] KOHCTHTYLMOHHBIX HpaB M CBOOOJX TpaKIaH.
[Tonumaromuii ¥ AESITENbHO BBIPAYKAIOUINI LIEHHOCTh MEXPEIUTHO3HOIO M MEXHAIIMOHAIBHOIO
corlacus JIIOJAEW, TrpaxkaaH, HaponoB B Poccun. Beipakaromuii  CONpuU4acTHOCTb K
IPEYMHOKEHUIO W TPaHCISALUMU KYJIbTYPHBIX TpaJWLMNd W LEHHOCTEH MHOTOHAIMOHAIBHOIO
POCCHIICKOrO rocyaapcTBa, BKIIOYEHHBIH B OOIECTBEHHbIE MHMIIMATHBBI, HAlpaBJIEHHbIE Ha UX
COXpaHEHHE

JIP.9 Co3Haromuii IIEHHOCTb JKU3HHU, 3A0poBbs U Oe3omacHocTH. Cobmrojaromuil U
MpoTaraHIupyOIMHUi 3I0pOBEIi 00pa3 KU3HU (3I0POBOE MUTAHKUE, COOIOACHUE THTUEHBI, PEKUM
3aHATUN M OTHbIXa, (pU3MUYecKas aKTMBHOCTb), JIEMOHCTPUPYIOLIMHA CTpeMieHHe K (u3nueckoMy
coBeplIeHCTBOBaHUIO. [lposiBisitomnii  co3HaTelbHOE M OOOCHOBAHHOE HENPHUSATHE BPEIHBIX
IOPUBBIUEK M ONACHBIX HAKIOHHOCTEH (KypeHHue, yrnoTpeOJeHHe alkoroiisi, HapKOTHUKOB,
NICUXOAKTUBHBIX BEIIECTB, a3apTHBIX Wrp, JIIOOBIX (QOpPM 3aBUCUMOCTEH), IECTPYKTUBHOIO
NOBEJICHUS B OOIIECTBE, B TOM 4Hcie B IU(PPOBOH cpesie

JIP.10 BepexarBO OTHOCSIIUICS K IPUPOJHOMY HACIEIUIO CTPAHBI U MUPA, TIPOSBIISTFOIIN I
c(OPMHPOBAHHOCTh HKOJOTHMUYECKOW KyJIbTYphl Ha OCHOBE IMOHMMAHUS BIMSHUS COLMAJIBHBIX,
HKOHOMHUYECKUX U MPO(ecCHOHATBEHO-TIPOU3BOICTBEHHBIX IPOIIECCOB Ha OKPYXKAIOLIYIO CpPE.y.
Belpakaromuil 1eATeNbHOE HENPUATHE AEHCTBUM, NPUHOCSIINUX Bpel NPHUPOJE, PACIO3HAIOIIMN
OMACHOCTH CpeIbl OOMTAaHMS, MPEAYNpPEKIAIONINI PHUC-KOBAHHOE MOBENECHUE IPYIHX TIpaKIaH,
HOMYISPU3UPYIOLINI CIIOCOOBI COXpaHEHUs MAMATHUKOB MPUPOIbI CTPAHBI, PErHOHa, TEPPUTOPHUH,
MOCEJICHUS], BKIIIOUEHHBIN B 00I1I€CTBEHHbIE MHUIIMATHBBI, HAalpaBJIeHHbIE Ha 3a00Ty 0 HUX

JIP.13 JIeMOHCTpUPYIOMIHMI TOTOBHOCTh M CLIOCOOHOCTh BECTH JTUAJIOT C JAPYTUMH JIObMH,
JIOCTUTAaTh B HEM B3aMMOINOHMMAHUS, HAXOIUTh OOIIME LN U COTPYAHUYATh JUISl UX JOCTHXKEHUS
B IPO()eCCUOHATBHOM 1 TeNbHOCTH

JIP-KK-1 Tlpusnaromuii LIEHHOCTh HENPEPHIBHOTO OOPa30BaHMS, OPUEHTUPYIOLIUICS B
U3MEHSIOMIEMCSl pBIHKE TpyaAa, u30eraronuii 0e3paboTHLbl; YHNPaBISIOUIMA COOCTBEHHBIM
pOECCHOHAIBHBIM Pa3BUTHEM; PE(IIEKCUBHO OIEHWBAIOIINN COOCTBEHHBIM KMU3HEHHBIN OIIBIT,
KPUTEPUU JINYHOH YCIICIIHOCTH.

JIP-COII-1 CriocoOHBIN peann30BBIBATh YCJIOBHS W NPHUHIMIBI TyXOBHO-HPaBCTBEHHOTO
BOCIIUTaHUsI Ha OCHOBE OAa30BBIX HALMOHAIBHBIX M PErHOHAIBHBIX LIEHHOCTEH, MPUOPUTETOB



AHIIOO «Kyb6aHCckuii HHCTUTYT MPOo(heCCUOHATBEHOTO 00pa30BaHMS»

JIP-COII-2 Jemonctpupyromuii  npuBepkeHHOCTs  AHIIOO «KyOGaHCckuii MHCTHUTYT
po(hecCHOHATTLHOTO 00pa30BaHUS

JIP-COII-3 AnexBaTHO OIEHMBAIOIIMI CBOM CIIOCOOHOCTH M BO3MOYKHOCTH, OTBETCTBEHHO
OTHOCSIIIMICS K MPOIIecCy OOYUYSHHS B €ro pe3yabTaTam



Tabmuna 1 — [Inaaupyembie pe3ynbTaThl OCBOSHUS 00IIe00pa30BaTEIbHON JUCIIUTLIIMHBI

MO3HABATEJIbHBIMHU JEHCTBUAMU:

a) 0a30BbIe JJOTHYECKHE IeiiCTBHS:

- CaMOCTOSATEILHO (dhopMyIMpoBaTh u
aKTyaJIu3UpOBaTh MPOOJIEMy, paccMaTpUBaTh €
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYHICCTBCHHBIﬁ HpI/ISHaK NIn
OCHOBAHUA IJIdA CpaBHeHI/IH, Knaccn(bnxaunn 58
0000111eHMS;

- OINpenensaTh e NeATeNbHOCTH, 3aJaBaTh
napaMeTpH 58 KpI/ITepI/II/I UX JOCTHUKCHUA,

- BBISABJIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B
paccMaTpUBaeMBbIX SIBJICHHSIX;

- BHOCHTh KOPPEKTHUBBI B JEATEIHHOCTb,
OIICHUBATh COOTBETCTBHUE PE3YNHTATOB IEIISM,
OIICHUBAThH PUCKH TMOCJICJICTBUN JESTEIHLHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TPHU
pEIIeHNH KU3HEHHBIX MPoOIeM

0) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUS:

- BJIAJIETh HaBBIKAMH y4eOHO-

Koa u IL1anupyembie pe3yJbTaThl 0CBOCHHS TUCHHILIAHBI

HaNMMeHOBaHHe

(popmupyembIxX Oo0mme JucuuninHapHble

KOMIIeTeHIM

OK 01. B yacTu TPyA0BOro BOCHUTAHUSA: - BIAQJETh CHUCTEMOM XUMHUYCCKHUX 3HAHHWH, KOTOpas BKIIOYACT:

BriOupath - TOTOBHOCTb K TpYJAy, OCO3HaHWE IIEHHOCTH | OCHOBOIIOJIATAIOIIME TMOHATUS (XUMHUYCCKHI 3JIEMEHT, aTOM, 3JICKTPOHHAs

CIocoObI MacTepeTBa, TPy oIooue; oboJiouka aroma, s-, p-, 0-3JIeKTpOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYIIa,

peleHus 3anaq - TOTOBHOCTh K aKTUBHOW [CATENIBHOCTH | BaJIeHTHOCTb, 3JIEKTPOOTPHLATEILHOCTh, CTENEHb OKUCJIEHUS, XUMHYecKas

npodeccHoHaIbH | TEXHOJOTHYECKOH 1 COLMATBHOHN | cBg3p, MOJL, MOJIApHAS MAacca, MOJAPHEI OOBEM, YITIEpPOIHBIA CKENIET,

oif mestTenbHOCTH | HAMPABICHHOCTH, CIOCOOHOCTh HHULMHPOBATS, (GyHKIMOHATBHAS TPYIIIA, PajuKall, U30MEpHs, U30MEPhl, TOMOJIOTHUCCKUI

IpUMeHHTENpHO | [VIAHAPOBATE M CAMOCTOATEIBHO - BBIIOIHATD | gy roMOIOrH, YIIEBOLOPOIBI, KUCIOPOI- M a30TCOAEPIKAIIUE COEAMHEHNUS,

K pasIuuHbIM TaKyro ACATCIBHOCTD, OMOJIOTHYECKH AKTUBHBIE BEIECTBA (YIJIEBOIbI, KMPBI, OEIKM), MOHOMED,

KOHTEKCTaM ) MHTCpCC K pasiliHbIM cepam HOJMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC — COCIMHCHHS,
HPO(ECCHOHAILHOI ACATENLHOCTH, KPUCTaJNTNYECKasi PEIIETKA, THIbI XUMHUYECKUX PEaKiuil (OKUCIUTEIbHO-
OBiajeHne YHHBEPCAIbHBIMH  y4eOHBIMH

BOCCTAaHOBUTENbHBIE, 3K30- U SHJ0TEPMHUUECKHE, PEaKIIMi HOHHOTO 00MeHa),
pacTBOp, IEKTPOIUTHI, HEIIEKTPOIUTHI, IEKTPOIUTHYECKAs TUCCOLUALNS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM PEeaKIK, XUMUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBl (TEOpPHs XUMHUYECKOTO CTPOEHUS
oprannueckux BemecTB A.M. ByriaepoBa, Teopusi 3IEKTPOIMTHUECKON
Juccounuanuy, nepuoaudeckuil 3axkon .M. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XMMHHU, (PAKTOJIOTHUECKHE
CBEJIEHUS O CBOMCTBAxX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCIOJIb30BaHUU
BAXHEHIINX HEOPraHWYECKUX M OpPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- yYMEThb BBIABIATH XapaKTEpHbIE MPHU3HAKK M B3aUMOCBS3b H3YYEHHBIX
MOHSTHH, IPUMEHITh COOTBETCTBYIOIME MOHATHS IIPU ONMUCAHUHM CTPOCHMUS
U CBOMCTB HEOPraHMYECKUX M OPraHMYECKHX BEIECTB M WX MPEBpallCHHI;

BBISIBIIATH ~ B3aUMOCBA3b  XMMHYECKMX 3HAaHUM C  TOHATUAMH U
MNpEaACTAaBICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX ITPEAMCETOB,

- yMeTh HCHOJIb30BaTh HAMMEHOBAHUS XMMHYECKUX  COEAMHEHUI
MEXKIYHApOAHOTO COI03a TEOPETHYECKOM U MPUKIATHON XUMHUH U

TPUBHUAIBbHBIC HA3BAHUS BAKHEHUIIIUX BEIIECTB (ITUJICH, alleTHIICH, TIIUIEPHH,
denon, dopmanpaerun, YKCycHas KHCIIOTa, TJMIMH, YrapHbId ras,




HCCIIEN0BATEIbCKOU u MIPOEKTHOMN
NesITeIbHOCTH, HaBbIKAMU  pa3peleHUs
pooem;

- BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U U
AKTYaJIMU3NUPOBATH 3aaavy, BbIABHUI'ATh

TUIOTE3y €€ PEIICHUs, HaXOOUTh apryMEHTBI
JUIs  J1OKa3aTeslbCTBA CBOUX YTBEPXKACHUH,
3aJ1aBaTh IapaMeTpbl U KPUTEPUU PELICHHUS;

- aHaNM3MUpOBaTh IOJYYEHHbIE B  XOJ€
pelleHnsl 3aJaud  pe3yJbTaTbhl, KPUTHYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3MPOBaTh ~ M3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- YMETh IIEPEHOCUTH 3HaHUsA B
[IO3HABATENIbHYI0 U MPAKTUYECKYI0 00J1acTu
KU3HEIEATEIBHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUTAaThb HOBBIC naeu, HpennaraTb
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
-  COOCOOHOCTP WX  HCIIOJB30BaHUA B

MMO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

YIJIEKUCIBIN a3, aMMMAK, TalleHasl U3BECTh, HETralleHasi U3BECTh, ITUThEeBast
coja U JpYyrux), COCTaBIATh (POPMYJbl HEOPraHMYECKHMX U OpPraHMYECKUX
BEIIECTB, YPAaBHCHHS XHMUYECKUX pPEAKIMHA, OOBSACHATH HUX CMBICI;
IIOATBEP)K1aTh XapaKTepHBbIE XUMHUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOILMMHU 3KCHEPUMEHTAMHU U 3allUCAMU YPAaBHEHUN XHMHUYECKUX
peaKIuii;

- YMETb YCTaHaBJIMBaTh INPUHAIJIECKHOCTh M3YYEHHBIX HEOPraHWYECKUX U
OpPraHMYECKUX BEILECTB K ONPEACICHHBIM KlacCaM U TpyIIaM COEIUHEHUH,
XapaKTepu30BaTh WX COCTAaB M Ba)XKHEWILIME CBOMCTBA; OMNPEIENIATH BHJIbI
XMMUYECKHUX CBs3€eH (KOBaJeHTHAas, MOHHAs, MeTaJUIMYecKas, BOJOPOIHAs),
TUIIBI KPUCTAUTMYECKUX PEIIETOK BEIIECTB; KIacCu(hUIUPOBATh XUMHUECKHE
peaxkuuu;

- chopMHUpOBaTh MPEACTABICHHUS: O MAaTEepPHAIHLHOM EIWHCTBE MHUDA,
3aKOHOMEPHOCTSX U NI03HABAEMOCTH SIBJICHUI NPUPOBL; O MECTE U 3HAYCHUU
XUMHA B CHCTEME ECTeCTBEHHBIX HAayK M €€ pOoJii B OOECIeYeHHH
YCTOMUYMBOTO pa3BUTHS YEJIOBEUYECTBA: B PEIIEHUH MPOOJIEM IKOJIOTHYECKO,
DHEPTreTUYECKOW W THUIIEBON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
CO3/IaHUM HOBBIX MaTE€pHUaIOB, HOBBIX UCTOYHUKOB SHEPIHH, B 00ECIIEYeHUN
paIMoHaIbHOIO MPUPOAONOIL30BaHusA, B (DOPMUPOBAHUM MHUPOBO33PEHUS U
oOmiell KylIbTypbl 4eJIOBEKa, a TakXKe HKOJOTHYECKH OOOCHOBAHHOIO
OTHOUIEHMSI K CBOEMY 3/10POBbIO U MIPUPOJHOM CpEIE;

- BJAJETb CHCTEMOM XMMMYECKHX 3HAHHWM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAlONIME TOHATUS  (IOMOJIHUTENBHO K CHUCTEME MOHSITHH
0a30BOro ypoBHs) - H30TOIBI, OCHOBHOE U BO30YX/IEHHOE COCTOSIHME aTOMa,
ruOpuIu3aIys aTOMHBIX opOuTanel, xumudeckas cBsisb ("c" u "n", KpaTHbIE
CBS3M), MOJISIpHAs KOHILEHTpalus, CTPYKTypHass Qopmyrna, uzoMepus
(cTpykTypHasi, reomeTpudeckas (LMC-TpaHC-U30MEpHsI), TUIIBI XUMHUYECKUX
peakiuii (roMo- U TeTeporeHHble, 0OpaTUMble U HEOOpaTUMBIE), PACTBOPHI

(MCTUHHBIE,  JMCIEPCHBIE  CHUCTEMBI), KPHCTANIOTHAPAThI,  CTENEHb
JUCCOLMAIlMU, DJIEKTPOJIU3, KPEKUHT, PU(OPMUHT);T€OPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PDEHUYECKUE 3HAHUA, JIeKAllUe B OCHOBE
NOHUMaHMs TNPUYUHHOCTM M  CHCTEMHOCTH XUMHUYECKUX  SIBJICHHH,

COBpPEMEHHBbIE TPEACTABJICHHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJIIDHOM  YPOBHSX; NPEJICTaBICHUS O




MEXaHU3MaX XMMHUYECKUX pPEaKLMH, TEPMOAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTAX UX IPOTEKaHUs, 0 XUMHUECKOM PaBHOBECHH, JUCIIEPCHBIX
cucreMax, (paKTOJIOTHYECKHE CBEIEHHUS O CBOMCTBAX, COCTAaBe, MOIYYECHUHU U
0€30I1aCHOM HCIOJIb30BAHUN BAKHEHIINX HEOPraHMYECKUX U OpraHUYECKHX
BEIIECTB B OBITY ¥ MPAKTUYECKOH JEATEIHHOCTH YeJIOBEKa; OOIINX HAYYHBIX
IPUHIUIIAX XUMUYECKOT0 NMPOU3BOACTBA (HA IPUMEpPE ITPOU3BOICTBA CEPHON
KHCJIOTHI, aMMHaKa, METaHOJIa, IepepaboTKu HeTH);

- YMETh MPOBOAMTH PACUYEThl MO XMUMHUYECKUM (popMylaM U ypaBHEHUSM
XUMHYECKHX PEAKIHUH C HUCIOIb30BaHUEM (PH3UUECKUX BEIUYMH (MAacChl,
o0beMa Ta30oB, KOJIMYECTBA BEIECTBA), XapaKTEPHU3YIOLIMX BEILECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacueTbl M0 HAXOXKICHUI XHMHUYECKOU
dopMynbl BellecTBa; pacyeTbl Macchl (00beMa, KOJUYECTBA BELECTBA)
IIPOJYKTa peaklyu, €CJIi OJHO U3 UCXOJIHBIX BEUIECTB JIaHO B BUJIE pacTBOPa
C ONpeAeTeHHON MaccoBOM J0iel pacTBOPEHHOro BEIIEeCTBA WIM JAHO B
n30bITKE (MMEET IPUMECH); pacu€Thl MaCCOBOM MM O0OBEMHOMN JT0JIM BBIXOAA
NPOAYKTa PEAKIMU; pacueThl TEIIOBOro 3¢deKkra peakiuil, 0ObeMHBIX
OTHOIIICHUH T'a30B;

- YMEThb BBIABIIATH XapaKTEpHbIE NPU3HAKW M B3aWMOCBS3b H3YYEHHBIX
MOHSTHUH, IPUMEHITh COOTBETCTBYIOLME MOHITHUS IPU OMUCAHUM CTPOCHMUS
U CBOMCTB HEOPraHMYECKHUX M OPraHMYECKHMX BEILECTB M UX IPEBPALICHMI;
BBISBJISITH ~ B3aMMOCBA3b ~ XMMHYECKMX  3HAaHUM C  TMOHATHSIMH U
NpeCTaBICHUAMH JAPYTUX NPEAMETOB JUIsl 00Jiee OCO3HAaHHOTO OHUMAaHMS U
OOBSICHEHUS CYIIHOCTH MAaTepUalbHOIO €IWHCTBA MHpPA; HCIIOJIb30BAThH
CHUCTEMHbIE XHMHUYECKHE 3HAHMA Ui OOBSICHEHHS M IPOTHO3HPOBAHUS
SBJICHUH, UMEIOIIUX €CTECTBEHHOHAYUYHYIO IPUPOLY;

- YMETh MHCHOJIb30BaThb HAMMEHOBAaHUS XUMHUYECKHMX  COEAVUHEHHM
MEXKJIYHApOAHOTO COI03a TEOPETHYECKOM W MPUKIATHOM XUMHH U
TPUBUAIBHBIE HAa3BaHUs BEILIECTB, OTHOCSIIMXCS K M3YYEHHBIM KJlaccam
OpraHUYECKUX U HEOPraHMYECKUX COEAMHEHUH; HCIOIb30BaTh XUMHUYECKYIO
CUMBOJMKY Ul COCTaBJeHHA (OpMyNn HEOPraHMYECKUX  BEIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX )
dopMynT OpraHMYECKHMX BEIIECTB; COCTAaBJIATh YPaBHEHHUS XHUMHYECKHX
pEeaKkUMi U PACKPBIBaTh UX CYLUIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOrO OajlaHCa 3TUX PEaKIHii;




peakiuii HOHHOTO OOMEHa IyTeM COCTAaBJICHHUS MX IOJIHBIX U COKpAIlEHHBIX
MOHHBIX YPaBHEHUM; peaKlnil TUAPOIN3a, PEAKIUMA

KOMILIEKCOOOpa3oBaHusi (Ha TpuUMepe TUAPOKCOKOMIUICKCOB IIMHKA U
ATIOMHUHUS); MOATBEPKIATh XapaKTepHble XMMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOILMMHU 3KCHEPUMEHTAMHU U 3allUCAMU YPAaBHEHUN XHMHUYECKUX
peaKIuii;

- YMeTh KJacCU(pUIMpPOBaTh HEOPTaHMUYECKUE W OPTraHUYECKHE BEIIECTBA U
XUMHUYECKHUE PEAKIMH, CAMOCTOSTEIbHO BBIOUPATh OCHOBAHHUS M KPUTEPHUH
JUIsl Kiaccu(UKalMM U3y4aeMbIX XUMUYECKUX OOBEKTOB; XapaKTepU30BaTh
COCTaB M Ba)KHEUIIME CBOMCTBA BEILIECTB, IPUHAJJICKAIINUX K ONPEACIICHHBIM
KJlaccaM U rpylnmnam COeIMHEHHUH (IIPOCThIe BELIECTBA, OKCU/IbI, THIPOKCH/IBI,
COJIM; YTJIEBOJIOPOABI, MNPOCTbIE 3(UPBI, CHUPTHI, (PEHOJBI, AIbICTHBbI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CJIOKHBIE IPUPBI, KHUPHI, YIIIEBObI, AMUHBI,
AMUHOKUCIIOTHI, ONTKH); IPUMEHSTh 3HAHUS O COCTaBEe M CBOWCTBAX BEIIECTB
JUISt AKCIIEPUMEHTAIbHON IIPOBEPKHU TUIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEW NPOTEKAaHUS XUMHUYECKHX PEaKUUHd U IPOTHO3UPOBAHMUS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

- YMETh MOATBEP)KIAaThb Ha KOHKPETHBIX MPUMEPAX XapakTep 3aBUCUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OpPraHMYECKUX COEIMHEHUN OT KPAaTHOCTH U
TUIa KOBaJIeHTHOU cBs3M (""" u "), B3aMMHOTO BJIMSIHUS aTOMOB M TPYII
aTOMOB B MOJIEKYJaX; a TaKkKe OT OCOOCHHOCTEH pealu3aluM pa3IuyHbIX
MEXaHU3MOB NPOTEKAHUSI peaKLnii;

- YMETb XapaKTepHU30BaTh HJIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM M
BO30Y)XKJICHHOM COCTOSIHUM) M HMOHOB XHMHYECKHX DJIeMeHTOB 1 - 4
nepuonoB Ilepuoanueckoit cucremsl .M. MenneneeBa M uX BaJEHTHBIE
BO3MOXKHOCTH, HCIoNb3ys monsatus "s", "p", "d-amekrponnsie" opOurtanmu,
HHEPreTUYECKUe YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB
XUMHUYECKHX AJIEMEHTOB M O0pa3yeMbIX MMHU COEIMHEHUI MO IepuojaM U
rpyInmamM;

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
cpeiacTBa
MOKCKA, aHAJIN3a

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHN,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW M OOILIECTBEHHOW MPaKTHKH,
OCHOBAHHOTO Ha  Juanore KYJBTYP,

- yMeTh IUIQHUPOBATh W  BBIMIOJHITh XHMHUYECKHH  OKCIEPHUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEIIECTB TIpPU HArPEBAHHUM, MOJIYYEHHUE
ATUJICHA U M3YYEHUE €r0 CBOMCTB, KaUECTBEHHBIC PEAKI[MW HA aJIbJICTUIbI,
Kpaxmall, YKCYCHYIO KHCJIOTYy;, JIeHarypauus O€IKOB TpHU HarpeBaHUH,
IIBETHBIC pEAaKIMU OEIKOB, TMPOBOJAWTh PEAKIMK HOHHOTO OOMEHa,

10




u
UHTEPIIPETaluU
uHpOpMALIUU U
nH(pOpMaITMOHH
BIC TEXHOJIOTUHI
JUTSI BBITIOJTHEHUS
3a1a4
npo¢eCCHOHAIIBH
Ol IeATEbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa
B [IOJIMKYJIbTYPHOM MHDE;

- COBEPIIEHCTBOBAHNUE SI3BIKOBOM U
YUTATEIbCKOM  KYJIBTYpPhl Kak  CpeacTBa
B38,I/IMO[[GfICTBPI51 MCKAY JIIOJAbMU U ITO3HAHUA
MHUpA;

- OCO3HaHUE LIECHHOCTHU Hay4HOU
JESATEIIBHOCTH, T'OTOBHOCTH  OCYLIECTBIISATH
IIPOECKTHYIO U HCCIIE0BATEIBCKYIO

JeSITeIbHOCTh MHIUBUAYATbHO U B TPYIIIIE;
OBiajeHne YHHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMUAEHCTBUSIMMU:

B) pa6ora ¢ undopmanmeii:

- BJIaJICTh HAaBBIKAMH MOJY4YeHUsS HHGOpMAIIUU
u3 HUCTOYHHUKOB pasHbIX THUTIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATH  IOMCK,
aHaJIM3, CUCTEMAaTHU3alMI0 U HHTEpIpeTaIiio
nH(pOpMalIUK PA3NUYHBIX BUAOB U  (GopM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHI B PA3NUYHBIX (hopMaTax c
YYETOM Ha3Ha4YeHHs HWH()OpMAIH U IEIEeBOM
ayTUTOPUH, BBIOMpAs ONTUMAIBHYIO (opMy
MIPE/ICTaBICHUS U BU3YyalIU3aliy;

- OIIGHUWBATh JIOCTOBEPHOCTh, JETUTHUMHOCTH
nHpOpMAIINY, €€ COOTBETCTBHE MPABOBBIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;

- WUCTIOJNB30BaTh CPENCTBA WH(POPMAIIMOHHBIX
U KOMMYHHKAIIMOHHBIX  TEXHOJOTUH B
pEIIeHNH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
U OpraHU3aIlMOHHBIX 3a/a4 C COOJIIOJICHHEM
TpeboBaHui SPTOHOMUKH, TEXHUKH
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepexeHusi, MPaBOBbIX M STUYECKUX
HOPM, HOPM HH(OPMAITMOHHON 0€30aCHOCTH;

OTIPEICIIATh CPEey BOJIHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIUU Ha CyIb(art-,
KapOoHaT- M  XJIOPUI-aHHOHBI, HAa KaTHOH aMMOHHS;  peuaTh
JKCIIEpUMEHTANIbHbIE 3adaud mno Temam "Metamisl" u "Hemeramisl") B
COOTBETCTBUHU C TpaBUJIaMU TEXHUKH O€30IaCHOCTU MpU OOpalleHUH C
BEIIECTBAMH U JIA0OPATOPHBIM O0OPYIOBAHUEM; MPEACTABISATh PE3YJIbTATHI
XUMHUYECKOI0 SKCIIEpUMEHTa B (hopMe 3aMncy ypaBHEHUN COOTBETCTBYIOIINUX
peakiuii 1 GopMYITHPOBATH BBIBOJBI HA OCHOBE 3THX PE3Yy/IhTATOB;

- yMeTh aHAJIM3UPOBATh XUMHUYECKYI0 HMH(OpPMAILHIO, MOIy4aeMyl U3
pa3HBIX MCTOYHUKOB (CPEICTB MaccoBoW HMHQoOpManuu, cetb MHTEpHET H
Apyrue);

- BJIaACTb OCHOBHBIMHU MCTOJAMH HAYYHOT'O II03HAHHMA BCHICCTB H
XUMHUYECKUX  SIBICHUH  (HaOMIoJeHHe,  WU3MEpPEHUe,  OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOJUTH PacyeThl MO XUMHUYECKUM (OpMYyIaM U ypaBHEHUSIM
XUMHWYCCKUX peaKHI/Iﬁ C HUCIIOJIB30BAHUEM (1)I/I3I/I‘-IGCKI/IX BCJINYHMH,

XapaKTepU3YIOIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE yCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIb30BAThH
CHUCTEMHbIE XMMUYECKHE 3HAHMs JUIs MPHUHATUS pEIIeHUl B KOHKPETHBIX
JKU3HCHHBIX CUTyalluiaX, CBA3aHHBIX C BCIICCTBAMHA U UX IIPUMCHCHHUEM

- YMETb CaMOCTOSITEIbHO IUIAHUPOBATb U MPOBOJUTH XUMHUYECKUH
SKCIICPUMCHT (HOHy‘ICHI/IC U HU3Y4YCHHC CBOMCTB HCOPraHN4YCCKUX U
OpPraHMYECKHX BEIECTB, KAUECTBEHHBIE PEaKIIUH YTIEBOJOPOIOB PA3INYHBIX
KJIacCOB M KHCIOPOJCOAEPKAIINX OPraHMYECKHX BEINECTB, pEIICHUE
HKCHEPUMEHTAIbHBIX 33/a4 [0 pPaclo3HAaBaHUIO HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB) ¢ COOIIOCHHEM MpaBui 0€30MacHOT0 OOpaleHHs C
BEIIECTBAMH U J1a0OpaTOpHBIM OOOpYyAOBaHUEM, (OPMYJIHMPOBATH LEIU

UCCIIEIOBaHMsI, TPEJOCTaBIATh B  pPa3IUYHOM  ¢GopMe  pe3ynbTaThbl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;
- YMeThb  OCYIIECTBISATh  LIEJCHANpPABICHHbII TMOUCK  XHUMHYECKOU

uH(pOpMallMd B pa3NUYHBIX HCTOYHUKAX (HaydyHas W YydyeOHO-HaydHas
JuTepaTypa, CpeicTBa MaccoBOM MH(popMaiuu, ceTh VIHTepHET u Apyrue),
KPUTHYECKH aHaJIN3UPOBATh XUMHUUYECKYI0 HH(pOpMAIUIO, mepepadaThiBaTh
€€ M MCTOJIb30BaTh B COOTBETCTBHH C ITOCTABJICHHON yueOHOM 3a1a4eii;

- BJIAJIETh CHUCTEMOM 3HAHUM O METOJAX HAYYHOIO IO3HAHUS SIBJICHUU
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- BJAQJAETh HaBbIKAMU PACIIO3HABAHUSA U | IPUPOJBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSMU IPUMEHATH
3amuThl  MHGoOpManuu, WHOOPMALMOHHON | ’TH 3HAHMUS NPHU HKCIHEPUMEHTATbHOM HCCIEAOBAHUU BEIIECTB U IS
0€30MaCHOCTH JTMYHOCTH; OOBSCHEHUS XUMHYECKHX SBICHHUH, MMEIOIIUX MECTO B IPUPOAE
IIPAKTUYECKON JEATEIbHOCTH YEIOBEKA U B TOBCEIHEBHOM KU3HU;
OK 04. - TOTOBHOCTD K CaMOpa3BUTHIO, | - YMETb IUIAHUPOBaTb U  BBIIOJHATH XUMHUYECKUH  OKCIIEPUMEHT
OddexTuBHO CaMOCTOATEJILHOCTU U CAaMOOIIPEEIICHUIO; (mpeBpailleHusi OPraHUYEeCKHX BEIIECTB IPU HArpeBaHUHU, IOJIy4YCHUE
B3aMMO/ICIICTBOB | -OBJIaJICHUE HaBbIKaMU y4eOHO- | STHJICHa ¥ M3Y4YE€HHE €r0 CBOWCTB, KAUYECTBEHHBIC PEAKIMU Ha alibJCTH]IbI,
aTh ¥ paboTaTh B | UCCIIEIOBATEILCKOMH, MIPOEKTHOMN U | KpaxMall, YKCYCHYIO KHCJIOTYy; JIeHarypauus O€lKOB NpHU HarpeBaHUH,
KOJUJIEKTHUBE U COLIMAJIbHOMU JESITENIbHOCTH; [BETHBIE pEaKIUu OEJIKOB, TPOBOJAUTH pEAKIHMH HMOHHOTO OOMEHa,
KOMaH/1e OBaanenue YHHBEPCAJBHBIMH | OIPEJEIATh CPEly BOJHBIX PACTBOPOB, KAUECTBEHHbBIE pEaKI[MH Ha CyIb(ar-,

KOMMYHUKATHUBHBIMU JIeHiCTBUAMM:

0) coBMecTHasl 1eATeJIbHOCTD:

- TMOHUMATh U HCIOJIb30BaTh IMPEUMYIIECTBA
KOMaHIHOW ¥ UHJIMBUyaIbHOU pabOTHI;

- IIPUHUMATh LEIn COBMECTHOMN
NEeSATEIbHOCTH, OpraHu30BbIBAThH u
KOOPJIMHHUPOBATH NeNCcTBUA o ee
JOCTMIKEHHIO: COCTaBJIATh IUIaH JCHCTBUH,
pacnpenenarb pojad C y4ETOM MHEHUU
YYaCTHUKOB o0cyx1aTh pe3yabTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATh W BBHIMOJHATH pPabOTy B
YCIIOBHSIX peanbHOTO, BUPTYAJIBHOTO
MKOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

- OCYIIECTBJISITh TO3UTHBHOE CTPATETHYECKOE
MOBEJEHUE B  Pa3jIM4HbIX  CHUTYalHUsX,
MPOSIBJISITH TBOPYECTBO W BOOOpakeHUe, OBITh
WHULIMATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
peryJsiTUBHbIMH J1eHCTBUSIMMU:

r) NpUHATHE ce0sl M IPYTruX JIoaei:

- NMPUHUMATh MOTHUBBI U ApPTyMEHTHI JIPYTUX
moaen npu aHanu3e pe3yJIbTaTOB
JeSTEIbHOCTH;

kapOOHAaT- W  XJOPHI-aHWOHBI, HAa KATHOH AaMMOHHs, pemarb
AKCIIEpUMEHTANIbHBIE 3afaunno TemMaM "Meramisl" u "Hemeramiel") B
COOTBETCTBUHM C IMpPaBHJIAMH TEXHHUKH O€30MACHOCTH IpH OOpameHu#u ¢
BEIIECTBAMM U Ja0OpaTOPHBIM 00OpYJOBaHUEM; MPEJCTABIATh PE3YJIbTaThl
XUMHYECKOT0 SKCTIEPUMEHTA B (pOpMe 3aITUCH YpaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

-yMeThb  CaMOCTOSITEIbHO IUIAHUPOBAThb M  IMPOBOJUTH  XUMHYECKH
DKCIEPUMEHT (TOJIY4YEHHME U M3YyYEHUE CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIMH YIJIEBOJAOPOJOB PAa3IUUYHbIX
KJIAaCCOB UM  KHUCJIOPOACOAEPXkAIIUX OPraHU4YEeCKUX BEIIECTB, PpELICHHE
HKCIEPUMEHTAJbHBIX 3a7ad IO pAcCHO3HaBAaHUIO HEOPraHWYECKHX U
OpPraHMYECKHX BEIECTB) C COOJIIOJCHHEM IpaBUi 0€301MacHOro 0OpaleHus ¢
BELIeCTBAaMH U JIabOpaTOpHBIM 00OpyI0oBaHUEM, (OPMYJIUPOBATh LEIH
UCCIICIOBAaHMs, IPEJOCTaBIATh B  pa3iuyHOH  (opMe  pe3ynbTaThl
HKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTH;
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- TpHW3HABaTh CBOE MPaBO W MPaBO JPYTHX
JIFOJIeH Ha OIIHMOKMU;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MHUpP C
MTO3UIMH JIPYrOro 4eJIOBeKa,

OK 07.
ConelicTBOBaThL
COXPaHEHHIO
OKpYKaroleu
cpenpl,
pecypcocoepexe
HUIO, TIPUMCHSTH
3HaHMUA 00
U3MEHEHUU
KJIMMarTa,
TIPUHITAITBI
OepexIINBOTO
MPOU3BOJICTBA,
3P PEeKTUBHO
JIeHiCTBOBATh
BUYPE3BBIYAITHBIX
CUTYaITUSIX

B 00/1acTH 3K0J0rH1Y4€eCKOro BOCIINTAHMS:

- c(OpMHPOBAHHOCTb HKOJIOTMYECKOM
KyJIbTYpHl, IMOHWMaHHE BIUSHUS COLUAIBHO-
HSKOHOMHYECKHX TPOLECCOB HA  COCTOSHHE
NPUPOAHON M COLMAILHOW Cpeabl, OCO3HAHHE
r7100aJILHOTO XapakTepa 9KOJIOTHUECKUX
npobmnem;

- IUIAaHUPOBAaHUE U OCYILIECTBIICHUE NEHCTBUH B
OKpY’KaloIllel cpelie Ha OCHOBE 3HAHMA LeJel
YCTOHMYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

AKTHUBHOE HENpUATHE JEUCTBH, MNPUHOCSIINX
BpE/l OKpYXalollen cpese;

- yMEHHME IPOTHO3UPOBaTh HEOIArONpPUSATHBIE
9KOJIOTHUECKUE HOCIEACTBHS
NPEINpPUHUMAEMBbIX JEHCTBUI, NMpPeJOTBpaLIaTh
ux;

- paciupeHue OIIBbITa JeATeNIbHOCTH
9KOJIOTHUECKON HAIpPaBIEHHOCTH;
- OBJIJICHUE HaBbIKaMH yueOHo-

HCCIEA0BATENbCKOM, MPOSKTHOM M COLUATBHON
JeSATEIHHOCTH;

- chopMupoBaTh MPEACTABICHHS: O XHUMHUYECKOW  COCTABIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJIM XUMHHM B ITO3HAHUM SIBICHUI
npupoabl, B (OPMUPOBAHMHM MBIIUICHUS W KYyJIbTYyphl JIHYHOCTH, €€
(GyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOAUMOM IS PELICHUS MPAKTUYECKIX
3a/1a4y ¥ SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJTHON cpene;

- YMEThb COOJIOJATh MpaBUiIa YKOJIOTUYECKU 11€TIeCO00Pa3HOro MOBEICHUS B
OBITY U TPYAOBOH NEATEIHHOCTU B IENIAX COXPAHEHUS CBOETO 3/0POBbS U
OKpYXKarolllell MPUPOIHOW CpEelbl; YYUTHIBATH OIMACHOCTH BO3JICHCTBUS Ha
JKUBBIE OPTaHU3Mbl ONPENEICHHBIX BEUIECTB, IMOHMMAas CMBICI MOKa3aTess
MpEAEIbHON JONYCTUMON KOHIIEHTPALIUH;

- YMETb MPOTHO3UPOBATh, AHAIM3UPOBaTh MW OIEHUBATH C MO3ULUU
HKOJIOTUYECKON 0€30MaCHOCTHU TMOCIEICTBHUS OBITOBOM U MPOU3BOJICTBEHHON
NESTEIbHOCTH  YellOBEKa, CBSI3aHHOM ¢  mepepalOTKOW  BEIIECTB;
WCIIOJIH30BaTh TOJIYYCHHBIC 3HAHHS Il TPUHSTHS TPAMOTHBIX PEIICHUUN
po0JieM B CUTYaIUsX, CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HaBaTb OITACHOCTb BO3)1€I>1CTBI/I$I Ha JKHUBBIC OPraHU3MblL
OMNpPCACIICHHBIX  BCHICCTB, IIOHUMAs CMBICI IIOKA34aTCIId npe):[eanoﬁ
I[OHyCTHMOfI KOHLOCHTpalu, W TMOACHATL Ha [MpUMEpaAx CIIOCOOBI

YMCHBIICHUA U NPECAOTBpPALICHUA HUX BPCAHOIO BO3JCHUCTBUS Ha OpraHusm
YCJIOBCKaA.
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2. CTPYKTYPA M  COJEPKAHHUE  OBIIEOBPA3OBATEJILHOI
JTUCHUIINHBI

2.1. O6beM yueOHOI TUCIHUNJIMHBI M BUAbI Y4e0HOI padoThI

Buj yueOHoii padoTnl Oobvem 6 uacax
O0BbeM 00pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILNIHHBI 76
OCHOBHOe cojiepKaHue 68
B T.4..

TEOpETHYECKOe 00yUCHHE 32
NPAaKTUYECKHUE 3aHATHS, B T.4. KOHTPOJIbHBIE paOOTHI 34
IIpodeccuoHaTbHO-OPHEHTUPOBAHHOE colep:kaHue (conepxanue 5
MPUKJIAJTHOTO MOTYJIA)

B T.4..

TEOPETUYECKOE O0yUCHHE 2
NPAaKTUYCCKHUE 3aHSATHS 4
IIpomeskyTOUHAs aTTECTANMA 2
B T.U.

KOHCYJIBTalluU

QG depeHIMPOBaHHBIN 3a4eT (M3 4aCOB TEOPETUIECKOTO 00YIEHU) 2




2.2. TemaTuyeckuii nJjian u cogaep:xkanue yuyeonou nucuumiunbl CO0.01.05 Xumust
Tabnuua 2 — TeMaTuyeckuil miiaH JUCHUTUIMHBI

B T.4. B KosamnyecTBO ayANTOPHBIX
Hroro dopme JacoB
HaumeHoBaHue pa3jiesioB U TeM aKajleMH'iec| PAKTHIECK |  BCero Teoperuy, NpaKTHY.
KHX YaCOB oif 3aHATHA
o0yueHue
MOATOTOBKH (KP)
Pa3jen 1. OcHOBBI CTPOEHHSI BellleCTBA 8 4 8 4 4
Tema 1.1. CTpoeHue aTOMOB XUMUYECKUX IEMEHTOB M IPUPOAA XUMUYECKON CBS3H 4 2 4 2 2
Tema 1.2. [lepuognueckuii 3axod u Tadiuma J[.M. MenneneeBa 4 2 4 2 2
Paznen 2. XumMuueckue peakuuu 10 6 10 4 6
Tema 2.1. Tunbl XUMUYECKUX PEAKITUN 6 4 6 2 4
Tema 2.2. DIeKTPOJUTHYCCKAS TUCCOIUAINS U HOHHBIH OOMEeH 4 2 4 2 2
Pa3nes 3. CTpoeHue M CBOIiCTBA HEOPraHUYECKHUX BelleCTB 14 6 14 8 6
Tema 3.1. Knaccuduxarysi, HOMEHKIATypa U CTPOSHHE HEOPraHUYECKHX BEIIECTB 4 2 4 2 2
Tema 3.2. ®uU3UKO-XUMHUYECKHE CBONCTBA HEOPTAaHUYECKUX BEIIECTB 8 2 8 6 2
Tema 3.3. neHTudukanmsi HCOPraHMIECKUX BEIICCTB 2 2 2 - 2
Pasnen 4. CTpoeHue u CBOMCTBA OPraHuYeCcKHX BellleCTB 26 12 26 14 12
Tema 4.1. Knaccudukarnms, CTpoeHrne 1 HOMEHKJIATypa OPTaHUYECKUX BEIIECTB 8 4 8 4 4
Tema 4.2. CBoiicTBa OpPraHM4EeCKUX COEIMHEHUN 12 6 12 6 6
Tema 4.3. nentudukanys opraHM4ecKUX BEIIECTB, UX 3HAUEHUE U IPUMEHEHHE B 6 2 6 4 2
OBITOBOM U MPOU3BOJCTBEHHON JEATEIbHOCTH YeJIOBEKa
Paspen 5. Kunernueckue U TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH NIPOTEKAHUA 8 4 8 4 4
XHUMHYECKHX peaKIui
Tema 5.1. CkopocTh XUMHUYECKUX peakiuii. XMMHYECKOE paBHOBECHE 8 4 8 4 4
Pasnen 6. PacTBopsl 4 2 4 2 2
Tema 6.1. TlonsiTre 0 pacTBopax 2 - 2 2 -
Tema 6.2. VcceoBanne CBOWCTB paCTBOPOB 2 2 2 - 2
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKAa 6 2 6 4 2
OpPraHH4YecKHX BellecTB
Tema 7.1. Xumus B ObITY M IPOU3BOICTBEHHOM IS TEILHOCTH YEIOBEKA 6 4 6 2 4
JAuddepenunpoBanHblii 3a4eT 2 2 2 - 2
BCET'O 76 38 76 38 38
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Tabnmuma 3 — ConepkaHue TUCIUTIUTMHBI

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE),
JadopaToOpHbIEe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOYJIb

O0BeM yacoB

dopmMupyemblie
KOMIIeTEeHIIUH

1

2

4

Pasnen 1. OcHOBBI cTPO

CHHUA BCIICCTBA

Tema 1.1.

CrtpoeHnue aToMOB
XUMHYECKHX
AJICMEHTOB | IPUPOA
XUMHUYECKOH CBSI3U

Conep:kaHnue y4eOHOT0 MaTepHuaJia

1. CospemeHHasi MO/ieJIb CTPOCHHUS aTOMa.

DnektpoHHass KoH¢urypauus aroma. Knaccudukanuss XMMHYECKUX DJIEMEHTOB (s-, p-, d-
3JIeMeHTHI). BasleHTHbIE 371eKTpOHBl. BaleHTHOCTh. DNeKTpOHHAas MpUpOoa XMMUYECKON CBSI3H.
DneKTpoOoTpULaTEIbHOCT. KOoBaleHTHAs CBSI3b, €€ PA3HOBUIHOCTH M MEXaHU3Mbl 00pa30BaHUs
(oOMeHHBI M JOHOPHO-aKLenTopHbIN). MoHHas cBsA3b. Merannuueckas cBs3b. Bomoponnas
CBsI3b. MeXMOJIEKYIISIpHBIE B3aUMOICHCTBHS. M30TOIBI, OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHHE
aToma, ruOpHIM3alis aTOMHBIX opOUTaJIeH.

N|>|0o|Ww

HpaKaneCRue 3aHATHSA

2*

I13 Nel. Pemienne mpakTH4YecKHX 3aJaHUIl HA COCTaBJIeHHE 3JIEKTPOHHO-Tpaduyeckux
¢opmya 31eMeHTOB 1—4 1epuoJOB, AIIEKTPOHHBIX (HOPMYNT MOJEKYd M ONpeAeieHHE THIa
CBSI3U.

Pemenue 3amaHuil Ha UCIOJIB30BAaHUE XMMHUYECKOW CHUMBOJIMKM W HAa3BaHUN COEAUHEHUH I10
HOMEHKJIAType MEXKIYHApPOJIHOIO COK3a TEOPETUYECKON U MPUKIAJTHON XUMUN U TPUBUAIBHBIX
Ha3BaHUM [UI1 COCTaBJIIEHUS XUMHUYECKUX (OpPMYT JBYXaTOMHBIX COEIMHEHUI (OKCHJIOB,
Cynb(hUI0B, THAPUAOB U T.I.) U IPYTHMX HEOPTAHUYECKUX COEAMHEHUN OTJENIbHBIX KJIACCOB.

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3

Tema 1.2.
[Tepuoanueckuii 3aKOH
u tabnuma J[.W.
Menneneena

Coaep:xanue yueO0HOro MaTepHaJia

2. Tlepuonmyeckasi cucteMa XuMuyeckKux jiemenToB .. Menesieena.

®usnueckuit cmbica [lepuoguueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKHX DJIEMEHTOB, OOpa3yeMbIX HMH TMPOCTBIX M CIOXHBIX BEIIECTB B
COOTBETCTBUM C TIOJOKEHUEM XUMHUYECKOro »dyieMeHTa B llepuoanueckon cucreme.
MupoBo33peHueckoe M HaydHoe 3HadeHue Ilepuonmueckoro 3axona /[[.M. Menneneesa.
IIpornossl JI.M. MenneneeBa. OTKpbITHE HOBBIX XUMHYECKUX 2JIEMEHTOB.

N

IMpakTunyeckue 3aHsATHS

2*

I13 Ne2. PemieHue npakTHKO-OPHMEHTHPOBAHHBIX TEOPETHYECKHUX 32 JaHUH

HA XapaKTepU3AIHNI0 XUMUYECKHX DJIEMEHTOB «METAIIMYECKHE / HEMETAJUTHUeCKUe CBOMCTBAY,
AJIEKTPOOTPHUIIATENHFHOCTh M CPOJICTBO K AJIEKTPOHY XMMHYECKUX DJIEMEHTOB B COOTBETCTBUE C
UX DJIEKTPOHHBIM CTPOEHHUEM U TIOJIOKEHUEM B TMEPUOJUYECKOW CHUCTEME XUMHUYECKHUX
sneMeHToB JI[.M. MenaeneeBa». Pemienne pacyeTHbIX 3a7ad Ha HAXOXJIECHHWE OTHOCHTEIHHOMN

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
OK 02
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MOJICKYJISIpHOM Macchl. OmpeneneHne MacCOBOW JONH XMMHYECKHX JIIEMEHTOB B CIIOKHOM
BenectBe. CocTaB, CTPOCHUE MOJICKYIL.

Pa3zgea 2. XumMuyeckue peakumu

10

Tema 2.1. Tumnsl

XHUMHUYCCKUX peaKHI/Iﬁ

Coaep:xanue yueOHOro MaTepuaJia

3.  Kiaaccupukauusi M THIOBI XHMHYECKHX PpeaKIuii ¢ ydyacTHeM HeOpPraHu4YecKux
BelleCTB.

KonuuectBennsle oTHOIIEHHS] B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHUU U
pacyeTbl MO ypaBHEHHUSM XUMHUYECKUX peakuuid. Mojp Kak eJUHUIA KOJIMYECTBAa BEIIECTBA.
Mousipaast Macca. 3aKOHBI COXPAaHEHHUS MacChl U SHEPTUH. 3aKOH ABorajapo. MoJspHBIi 00beM
ra3zoB. OTHOCHUTEIbHAs IUIOTHOCTD I'a30B.

Peakuuu komriuiekcooOpa3oBaHUsl € y4yaCTHEM HEOPraHMYECKHX BEIIeCTB (HA mpUMepe
TUJPOKCOKOMIUIEKCOB ITMHKA U AJTFOMUHUS).

IIpakTH4yeckue 3aHATHS

4*

II3 Ne3. CocraBiieHue ypaBHEHMH peaKIUil COeJUHEHMS, Pa3JI0KEHHs, 3aMelleHHs,
o0MeHa.

VYpaBHEeHUs peakluil TOpeHUs, HOHHOrO OOMEHa, OKMCIEHMsS-BOCCTaHOBIEHHs. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MCXOJHBIX BEIIECTB M MPOAYKTOB peakuuu. Pacuer
KOJINYECTBEHHBIX XapaKTEePUCTUK NMPOJYKTA PEAKLUU COSIMHEHMS], €CITU OHO U3 BEIECTB JJaHO
B M30BITKE W/MIM COJEPKUT MpuMecH. Pacuer maccoBoil Wi OOBEMHOW [0JIM BBIXOJA
IPOAYKTa peaKkIi COeTMHEHHs OT TEOPETUUECKH BO3MOXKHOTO0. PacyeT 00beMHBIX OTHOILIEHHUH
ra3oB. Pacuer macchl (00beM, KOJIMUYECTBO BEIIECTBA) NMPOJYKTAa PEaKLUU, €CIU OJHO U3
BEIIIECTB JIaHO B BUJI€ PACTBOPA C ONpPEIETIeHHON MacCOBOM [0l pacTBOPEHHOI'O BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHU OKMCIeHUA-BOCCTAHOBJICHMS.

Crenenp okucneHus. OKHCIUTENb M BOCCTAHOBUTENb. OKHCIMTEIBbHO-BOCCTAHOBHUTEIIbHBIC
peakuuu B IpPUPOJE, NMPOU3BOJACTBEHHBIX IPOLECCAX U KU3HEACATEIBHOCTH OPraHU3MOB.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIM  MOTeHIMan cpeabl. CocTaBleHME U ypaBHHMBAaHME
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOJOM »JJIEKTpOHHOTrOo OanaHca. TunuyHble
HEOPraHMYECKNE OKUCIIUTENN U BOCCTAHOBUTENH. DJIEKTPOIN3 PACTBOPOB U PacCIIaBOB COJIEH.

OK 01
OK 02, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 2.2.
DIEKTPONUTHYECKAs

JYCCOIMAIMS U MOHHBIN

o0MeH

Conep:kaHue y4eGHOr0 MaTepuaJia

4. Teopus dIEKTPOJUTHYECKOH Jucconnannu. Peaknuu noHHoro oomena.

CocraBieHrne peakiuii MOHHOTO OOMEHa MyTeM COCTaBIEHHS MX MOJHBIX U COKPAIEHHBIX
WOHHBIX ypaBHEHUU. ['maponus coseld. 3HaueHWE THUAPOIN3a B OHMOJOTHYECKUX OOMEHHBIX
npoueccax. [Ipumenenne ruiposin3a B NPOMBIIIJIEHHOCTH.

IIpakTnyeckue 3aHATHS

2*

OK 01, JIP 2, 3,
4,6,7,8,9,10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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I13 NeS. Pemienue 3a1a4 Ha COCTaBJIeHHE PeaKIMid HOHHOT0 00MeHa

HYTCM COCTABJICHUS HUX IIOJIHBIX U COKpaH_IeHHBIX HNOHHBIX ypaBHeHHﬁ. PGH_ICHI/IG 3a1a4 Ha
COCTABJICHME MOJICKYJIIPHBIX M HWOHHBIX YpaBHEHUW THAPOIH3a, ONpEICICHUE CTENCeHU
TUAPOIN3a.

Pa3zgea 3. CTpoeHne U CBOiCTBA HEOPTraHN4YECKNX BelleCTB

14

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BCIIIECTB

Coaep:xanue yueOHOro MaTepHaJia

I

5.  Kuaccuduxanms, HOMEHK/IATYpPa H CTPOeHHE HEOPTAaHHYECKHUX BelllecTB

[Ipenmer Heopranuueckoi XxuMuu. B3ammocBs3p Heopranmueckux BemiecTB. Knaccuduxanms
HEOpraHudyeckux BemecTB. [Ipocteie M cnoxHble BemecTBa. OCHOBHBIE KIIACCHI CIIOMKHBIX
BelIeCTB (OKCHU/IbI, THIPOKCH/IbI, KUCIOTHI, coiu). HoMeHKkIaTypa u Ha3BaHUE HEOPTraHUYECKHUX
BEIIECTB MCXOJS M3 UX XMMHUYECKOH (OpMysbl WM COCTAaBICHME XHMHYECKOH (HopMyJibl
MCXO/1 U3 HA3BAHMS BELIECTBA 110 MEKYHAPOJHON WM TPUBHAIIBHOM HOMEHKJIATYpE.
MesxmonekynsapHbsle B3auMoaencTsud. Kpucramoruaparsl. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrannuueckne u amopdHble BemecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK (aToOMHasd,
MOJIEKYJIsIpHasi, MOHHAs, MeTajulndyeckas). 3aBUCHUMOCTb (PU3MUECKUX CBOMCTB BellecTBa OT
TUIIA KPUCTAJUIMYECKOM perieTku. [IpuunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE TPEACTaBIECHUS O CTPOCHUU TBEPIBIX, XHUIKUX M Tra3000pa3HbIX BEILECTB.
JKugkne KpucTasibl.

N

IIpakTH4eckne 3aHATHA

2*

113 Ne6. Pemienue 3a1a4 Ha pacyeT MacCOBOM 10JIM XHMHMYECKOI0 3JIeMEHTa (COeIMHEeHUs )
B MOJIEKYJle ¥ aHAJHU3 CBOWCTB OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BelleCTB

Pemennie mpakTHYeCcKMX 3aJaHUil MO Kilaccu(UKAIMK, HOMEHKJIAType U XHUMHUYECKUM
(dopMysiaM HEOPraHMYECKHX BELIECTB PA3JIMYHBIX KJIAcCOB (HA3bIBaTh U COCTABIATH (HOPMYIIbI
XUMHUYECKHX BEIUIECTB, OMPENENsITh MPUHAMIEKHOCTh K kiaccy). Ilowck wHbopmanuu mo
Ha3BaHUSIM, UIACHTU(PUKATOPAM, CTPYKTYPHBIM GopMysiam.

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
OK 02

Tema 3.2. dusuko-
XUMHYECKHE CBOIICTBA
HEOPTraHUYECKHUX
BEIISCTB

Coaep:xanue yueOHOro MaTepuaJia

(o0}

6. Metanabl. XUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BelIeCTB
OO0mue ¢usznyeckue U XUMHYECKHE CBOWCTBAa MeTauioB. CrocoObl MOmydeHHs. 3HaueHUE
METAJJIOB M HEMETAJUIOB B MPUPOE U KUZHEACATEITHHOCTH YEI0BEKa U Oprannu3MoB. Koppo3us
METAJIJIOB: BUJIBI KOPPO3HH, CITOCOOBI 3aIITUTHI METAIIIIOB OT KOPPO3HUH.

7. Hemeramabl. O0umue puznyeckue U XUMHYeCKHe CBOHCTBA HeMeTAJIOB. THUIHYHBIC
cBoiictBa MmerauioB IY— YII rpynn. Krnaccupukanus u  HOMEHKIAaTypa COEAMHEHU
HeMeTalI0B. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPUPO/IE.

8. XuMHYeCKHe CBOICTBAa OCHOBHBIX KJIACCOB HEOPraHMYecKUX BemlecTB. OKCHUIBI,
FI/I,Z[pOKCI/I,Z[I:I, KHCJIOTHI, COJIU U ,Z[p. BaKOHOMepHOCTI/I B UIBMCHCHHU CBOﬁCTB HpOCTbIX BCIICCTB,

OK 01
OK 02, JIP 2, 3,
4,6,7,8,9,10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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BOJIOPOJIHBIX COCIMHEHUM, BHICIITMX OKCHJIOB U THAPOKCHJIOB.

HpaKaneCRne 3aHATHSA

113 Ne7. PenieHue NMPaKTHUKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 32J]aHMH HA CBOIICTBA U
NnoJiyueHue HeopraHm4yeckux BemiecTB. CoCTaBJICHUE YpPAaBHEHHN XMMHYECKUX pPEAKIUU C
y4acTHUEM MPOCTBIX U CIOKHBIX HEOPraHMYECKUX BEIIECTB: OKCUJOB METAJUIOB, HEMETAIIOB U
aM(bOTepHBIX 3JICMCHTOB, HCOPraHNM4YCCKUX KHCJIOT, OCHOBAaHUU U aM(bOTepHBIX TUAPOKCHUIOB,
HEOPraHMYECKUX COJIeH, XapaKTepU3yIOIIUX X CBOICTBA.

Tema 3.3.

[IpousBoacTBO
HEOPTraHUYECKHUX
BEIIECTB. 3HAUYEHHUE U
MpUMEHEHUE B OBITY U Ha
MIPOU3BOJICTBE

Coaep:xanue yueOHOro MaTepuaJia

IIpakTnyeckne 3aHATHA

N

113 Ne8. PemieHne npakTHKO-OPUEHTHPOBAHHBIX 3a/1aHUI 0 POJIM HEOPTaAaHMYECKOH XUMMU
B Pa3BUTUM MeIUIMHbI

OK 01
OK 02
OK 04, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Pasznean 4. CTpoeHne U CBOIiCTBA OPraHNYeCKUX BelleCTB

26

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHWYECKUX BEIICCTB

Coaep:xanue yueOHOIro MaTepHaJia

9. B3anMoCBfI3b HEOPraHUYECKHX M OPraHUYECKHUX BellecTB.
[IpenMer opraHnyecKol XMMUU. XHUMHUYECKOE CTPOCHHE KaK MOPSAOK COEAUHEHHUS aTOMOB B
MOJIEKYJIE COIVIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUUYECKOTO CTPOECHUS
opraHuueckux coenuHeHudt A.M. bytiepoBa. YriepoaHblil CKeJIeT OpraHMYecKOoil MOJIEKYIIbI.
MonekynspHbIe U CTPYKTYpHBIE (pa3BEpPHYTHIE, COKPAIIEHHBIE) XUMUYECKHE POPMYIIBL.

10. 3aBucHMOCTDH CBOWCTB BelIECTB OT XMMHY€ECKOI0 CTPOEHHS MOJIEKY.JI.

N3omepus u wu3omepbl (CTPYKTypHas, reomerpuueckas (umuc-tpaHc-uzomepusi). KpartHocts
xumudeckor cBsa3u. [lonstue o QyHkuuoHanbHOM rpynne. [lpuHinmnel Kiaccupukanuu
OpTraHWYECKUX COCIAMHECHHI. MeXayHapoaHas HOMEHKJIATypa W TPHUHIIUIBEI HOMEHKJIATYPHI
OPraHNYEeCKUX COCTMHEHUM.

IMpakTnyeckue 3aHATHS

4*

I13 Ne9. HomeHKkIaTYypa OPraHu4ecKuX COeIMHEHNH OTAeIbHBIX KJIACCOB

(HachllllEeHHbIE, HEHACHIIIEHHbIE K apOMAaTUYECKUE YIJIEBOAOPOJbI, CHUPTHI, (EHOIbI,
JIBJETU/bI, KETOHbI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBiieHHE MOJHBIX M COKPAIEHHBIX
CTPYKTYPHBIX (POPMYJT OPTaHWYECKUX BEIMIECTB OTAEIBHBIX KJIACCOB, MCIIONB3YSl UX HA3BAHMS
110 CUCTEMATHYECKON HOMEHKJIATYpeE.

I13 Nel0. Pacyernl mnpocreiiieii ¢opmy/bl OpraHnyeckoil MoJeKyJabl, HMCXOAsl M3
3JIEMEHTHOI'0 COCTaBa

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 4.2. CBoiicTBa

Conep:kanue y4eOHOT0 MaTepuaJia

12

OK 01
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OPTraHUYECKHUX
COEIMHEHUN

11. ®u3uKo-XMMHYECKHE CBOMCTBA OPraHUYeCKHX COeJMHEHUI OT/eIbHBIX KJIACCOB.
OCOOCHHOCTH KJIacCH(UKAMK W HOMEHKIATYyphl BHYTPH Kjacca; TOMOJIOTHYSCKHUA psI U
oOmas ¢dopmyna; wuzoMmepusi; (QU3UUECKHE CBOMCTBA; XHWMHUYECKHUE CBOICTBa; CHOCOObI
[1OJIy4YEHHUS.

12. TIlpenesbHble, HenpeaeabHbIe, APOMATHYECKHE YIJIEBOAOPO/IbI.

['opeHne mMeTraHa Kak OJMH W3 OCHOBHBIX MCTOYHHUKOB TEIUIA B NMPOMBIIUICHHOCTH U OBITY.
CBoiiCcTBa IPUPOIHBIX YIIIEBOJAOPOJIOB, HAXOXKIECHUE B IPUPOJIE U MPUMEHEHHUE AJIKAHOB,;
['openue aneTwieHa Kak HUCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHM JUIsl CBApKU U PE3KHU
METAJIOB;

13. Kucjopoacoaep:kamme coeinHeHUsl. A30Tcoaep:Kaiue coeTnHeHns

(ciupThl U (heHoIIbl, KapOOHOBBIE KUCIOTHI M A(UPHI, ATbJAETHABI U KETOHBI, KHUPBI, YIIIEBOIbI).
[TpakTHdeckoe  NPUMEHEHWE  JTWICHTIMKOJISA,  ImiepuHa,  ¢eHona.  I[IpumeHeHue
dbopManbaeruaa, arneranpieruia, YKCyCHONM KUCIOThL. Mpla Kak CONU BBICHIMX KapOOHOBBIX
KHCJIOT. MOIoII1e CBOMCTBA MbI1a. AaMUHBI 1 aMUHOKHUCIIOTEI, O€JIKH.

IIpakTHyeckue 3aHATHS

6*

I3 Nell. CocraBiieHue peakuuii NMPUCOEAWHEHHS W OKHCJICHHMS HA NpUMepe 3THJICHA.
Pemenue pacueTHbIxX 3a1a4
C UCIOJIb30BAaHUEM IIJIOTHOCTHU T'a30B MO BOJOPOJY U BO3AYXY.

I13 Ne12. [IpoBeaeHne XUMHYECKUX PeaKLMii ¢ AHUJIMHOM U TJIMIIUHOM
JlaGopatopHas pabota «OOpa3oBaHue cojeil aHunuHa. bpomupoBanue anuianHa. O6pa3oBaHue
coJied rimnuHa. [lonydeHne MeTHOM COJIM INIMIIMHAY. PenieHne SKCIIepuMEeHTaIbHbIX 3a/1a4.

IT3 Nel3. Pemienne pac4eTHBIX 32124 110 yPAaBHEHUSIM PEAaKIHil ¢ y4aCTHEM OPraHH4eCKUX
BelleCTB.

Pemenne nenoudek NpeBpallEeHUI Ha TE€HETUUYECKYIO CBSI3b MEXKAY KJIaCCaMHU OPraHMYECKHUX
COCIMHEHUN C COCTABJICHUEM HA3BAHMM OPraHWYECKHX COCIMHEHHH II0 TPUBHAIBHOW WIH
MEXYHApOJAHON CUCTEMAaTUYECKOM HOMEHKIIATYPE.

OK 02
OK 04, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
OK 02

Tema 4.3.
Oprannueckue BeniecTBa
B JKU3HEIESITEIIbHOCTH
YEJI0BEKA.
[TpousBoACTBO M
IIPUMEHEHHUE
OPraHUYEeCKHUX BEIIECTB
B IIPOMBILUIEHHOCTH

Conep:kaHue y4eGHOr0 MaTepuasia

14. Buoopranuveckue coeIMHeHMs.

[Tpumenenue u Ouosoruyeckast posb yriaeBooB. OKUCIIEHHE YITIEBOJIOB — UCTOYHUK SHEPTUH
JKUBBIX OpraHu3moB. OOmacTH NMpUMEHEHHs] aMUHOKHUCIOT. [lpeBpamieHuss OelKoB MHUIIU B
opranuszmMe. buonornueckue ¢yHknun OenkoB. buonornueckue QyHKuM xupoB. Poib
OpraHMYECKON XMMHH B PEIIeHUH Mpo0seM NuileBoi 6e3onacHocTH. HykienHOBbIe KUCIOTHI:
coctaB u crpoenue. Crtpoenue HykieotunaoB. CoctaB HyknenHoBbix kucioT ([HK, PHK).
PoJib HYKJIEMHOBBIX KUCIIOT B KHU3HEESITEIbHOCTH OPraHU3MOB

15. Posib opraHmyeckoii XMMHMH B pEIICHUH NpOOJIEeM 3HEPreTHYecKol Oe30MmacHOCTH, B

OK 01
OK 02
OK 04, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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pasBUTHU MCEAWLMWHBI, CO3JaHWHM HOBBIX MATCpUaOB, HOBBIX HNCTOYHHWKOB OSHCPIruu
(aJIBTepHaTI/IBHBIe HCTOYHUKH 3Hepr1/n/1). OnacHocTh BO3I[€ﬁCTBHH Ha JKHMBBIC OpIraHU3MbI
OPraHu4YCCKux BCIICCTB OTACIBbHBIX KJIaCCOB (er'IeBO,Z[OpOI[BI, CITUPTHI, (beHOJ'IBI,
XJIOPOpTraHUYCCKUC IMPOU3BOAHBIC, aJIBACTUIABI U I[p.), CMBICJI TIOKa3arcCiid MPEACIbHO
HOHYCTHMOﬁ KOHICHTpaluun

HpaKaneCRne 3aHATHSA

2*

113 Nel4. Unentuduranusi OpraHuyecKuX coeIMHEHNH OT/AeJbHbIX KJIACCOB

(Ha mpuMepe aJbACTUAOB, Kpaxmalla, YKCYCHOW KHCIIOTBI) C HUCIOJIb30BAaHUEM HUX (PHU3UKO-
XUMHUYECKUX CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX PEaKITHil.

Pemienne npakTUKO-OPMEHTUPOBAHHBIX 3aJaHUl IO COCTABJICHHIO XUMHUYECKUX PEaKIIMi,
OTPAXKAIOIIUX XUMUYECKYI0 AKTUBHOCTh OPraHMYECKHX COCIMHEHUN B Pa3IMYHBIX Cpeaax
(IpUPOTHBIX, OMOIOTUYECKHUX, TEXHOTEHHBIX ).

Paznen 5. KuneTudeckne u TepMOIHHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHU XUMHYECKUX peaKknuii

Tema 5.1. Cxopoctb

XAMHYECKHUX PEaKIUM.

XHUMHYECKOE
paBHOBECHE

Coaep:xxanue yueOHOro MaTepuaJia

16. Xumnueckue peakuuu. Knaccudpuxanuss XuMu4ecKux peaxkiuii:
CKOpOCTh pEakLuu, €€ 3aBUCHUMOCTb OT pa3lMYHbIX (PAKTOPOB: IMPHPOJBI pearupyroux
BEILECTB, KOHIEHTPALMM DPEArHpyrOLIMX BELIECTB, TEMIIEpAaTypbl M IUIOLIAJA PEAKIHUOHHOU
noBepxHOCcTU. TeruoBele >PQPEKTbl XUMHUYECKUX peakuuil. DK30- U 3HJIO0TEPMUUYECKHE,
peakuuu.

17. O0paruMocTh peakuuid. XMMHUYeCKOe pPaBHOBeCHE U €r0 CMEIICHHUE MOJ JCHCTBHEM
pa3iauuHbIX (AaKTOpPOB (KOHIIEHTpAIMsl PEareHTOB WM MPOAYKTOB pEaKINH, TaBICHHE,
TeMIiepaTypa) Uil CO3/aHHS ONTHUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMHUYECKHUX IPOIIECCOB.
ITpuniun Jle [larense

HpaKanecm[e 3aHATHUSA

4*

II3 NelS. OnmnpeaesieHue 3aBHCMMOCTH CKOPOCTH PpeaKUUM OT KOHLEHTPaUMH
pearnpyoummx BemecTs

HccnenoBanue 3aBUCMMOCTH CKOPOCTH PEAaKLMK OT KOHLEHTpauuu. OnpenesneHne KOHCTaHThI
CKOPOCTH peakliu rpa)udecKuM METOAO0M.

I13 Nel6. Pemienue npakTMKO-OPHEHTHPOBAHHBIX 3a]aHUI HA IPUMeHeHHe npuHuuna Jle-
laTease

JUISL HAXOXKJEHWs HaIpaBJICHUs CMEIIEHUsS pAaBHOBECHS XMMHYECKOM pEakIuu W aHaIu3
(bakTOpOB, BIUSIOLUINX HA CMEIIEHHE XMMUYECKOTO PAaBHOBECHSI.

BnusiHue pa3nuuHbIX (akTOPOB HA M3MEHEHHE PABHOBECHS XMMHUYECKUX PEAKLIUH.

3aKkOH AEMCTBYIOUIMX MAacC M KOHCTaHTa XMMMYECKOIO paBHOBecHs. PacyeTsl paBHOBECHBIX

OK 01
OK 02, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

21




KOHIICHTpAIlUi Pearupyroniux BEIIeCTB W MPOAYKTOB peakiuii. Pacdersl TeruoBoro s¢dexra
peaxkIuu.

Peakuuu oOHapyXeHHs] HEOPraHUYECKHX BEILIECTB B PEAbHBIX 00bEKTAX OKPYKaIOILIEH CPeIbl.
KadecTBeHHBIE XMMHYECKHE DPEAKLUHU, XapaKTepHbIE Uil OOHApYXKEeHHs OTAEIbHBIX KJIacCOB
OpraHMYECKUX COEIMHEHUH: (EeHONOB, albJeruioB, Kpaxmaja, YKCYCHOM KHCJIOTHI,
AMUHOKHCIIOT U Jp.

JleHatypauus OeJIKOB PH HarpeBaHHUM, IIBETHbIE PEAKIIMU OEIIKOB.

Pa3nen 6. PacTBopnl 4
Tema 6.1. Copaepxxanue yueOHOIr0 MaTepuasa 2 OK 01
IowsTre 0 pacTBOpax 18. PacTBopenne kak ¢puzuko-xumudeckuii npouecc. Pacreopbl. CriocoObl IpUTOTOBICHUS 2 OK 02, JIP 2, 3,
pactBopoB. PactBopuMocTh. MaccoBast 1051 pacTBOPEHHOro BemiecTBa. CMbICa IOKa3aTems 4,6,7,8,9, 10,
IPEIENbHO JOMYCTUMOM KOHLEHTPAllMM M €ro MCIOJb30BAaHUE B OLIEHKE 3KOJOTHYECKON 13, JIP-KK 1, JIP-
0€30I1aCHOCTH. COII-1-3
[TpaBuia HKOIOTHYECKH 11e71eCO00pa3HOTo MOBEACHUS B OBITY U TPYAOBOW ACATEIBHOCTH B IIEIIAX OK 02
COXPaHEHMsI CBOETO 3/I0pOBbsl U OKPY)KaIOLIeH MPUPOAHOM Cpeibl; OMACHOCTh BO3AEHCTBHS Ha
JKUBbIE OpraHU3Mbl OIIPEJICIICHHBIX BEILIECTB.
Pemenue nmpakTHKO-OPUMEHTHUPOBAHHBIX PACUETHBIX 33JaHUM Ha PacTBOPBI, MCIIOJIb3yeMbIE B
OBITOBOM M IPOU3BOJCTBEHHOM JEATEIbHOCTH YEJIOBEKA
Tema 6.2. Coaep:xanue yue0HOro MaTepHaJia 2 OK 01
Uccnenosanue cBoiicts | IIpakTH4yecKHe 3aHATHS 2* OK 04, JIP 2, 3,
pacTBOpOB I13 Nel7. [lpurorosiienne pactBopoB. UcciienoBanue THCIEPCHBIX CHCTEM 2 4,6,7,8,9,10,
[IpuroToBneHne pacTBOPOB  3aJaHHOM  (MOJISIpHOM)  KOHLEHTpauuu (C  IPAKTHKO- 13, JIP-KK 1, JIP-
OpPUEHTHPOBAHHBIMU BOIIPOCAMH), OTIpEIETICHHE CPEbl BOJHBIX PACTBOPOB. COII-1-3
[IpuroToBneHne W H3Y4YEHHE CBOWCTB JUCIEPCHBIX CHCTEM pa3HBIX BUJOB: CYCIEH3HH, OK 02
HIMYJbCUH, KOJUIOUJHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTUHHBIX M KOJJIOUIHBIX PACTBOPOB,
BBISIBIICHHE OCHOBHBIX Pa3IMuMi MEXTy HUMH.
[IpogeccrnoHaILHO-OPUEHTHPOBAHHOE COJIePKaHue (CoAepKaHNe NPUKJIAAHOIO0 MOYJIs1)
Pa3znesn 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJILHOCTH YeJI0BeKa 6 OK 01
Tema 7.1. Xumus B Conep:xanue yueOHOro MmaTepuaa OK 02
bairy 1 . 19. OOHnapyskeHHe HEOPraHMYeCKHX KATHOHOB M AHHMOHOB, OPraHUYeCKHX BelleCTB OK (SKJ?; 2.3
TPOU3BOSICTBCHHOM OTAEILHBIX KJIACCOB € HCIOJb30BAHNEM KAYeCTBEHHbBIX PeaKiuii 46789 10
ACATCIIPHOCTI HCIIOBCKA | [ayecTReHHBIE XMMMYECKHE PEaKIWH, XapaKTepHbIE I OOHAPYKEHHS HEOPraHHYEeCKHX 13 JIP-KK 1. JIP-
BElIEeCTB (KaTHOHOB M aHMOHOB). CocTaBlieHHEe ypaBHEHUHN peakiuii oOHapyKeHHsI KaTHOHOB [— ’ COH-l-é
VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIpDHOW M MIOHHOH popmax. OK 02
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CocraBiieHHe KaueCTBEHHBIX peaklui OOHapyXEHHUS OpraHMYeCKUX COEIWHEHHUH OTIEeNbHBIX
KJIACCOB.

IIpakTHYeckune 3aHATHSA 2*
I13 Nel8. Dkosnornmyeckasi 0e30MaCHOCTH MNMOCJIEACTBUHI OBITOBOI M NPOU3BOACTBEHHOM 2
NesiTeJIbHOCTH YeJIOBEKA, CBSI3aHHAS ¢ MepepadoTKOM BelecTB
NOUCK U aHAIN3 XUMHUYECKOH MH(POpMAIMU U3 Pa3IMYHBIX MCTOYHHUKOB (HaydHas U y4yeOHO-
Hay4Hasl JINTepaTypa, CpeJCTBa MacCOBOM nH(popManuu, ceTb IHTEpHET U ApyTHe).
Keificel (¢ yderom Oyaymiedt npodecCHOHAILHOW NEATeNIbHOCTH) Ha aHaiu3 WHpOpMaluu o
IIPOM3BOJICTBEHHON JESTENbHOCTH 4EJIOBEKa, CBA3AHHOM ¢ mepepaloTKOM M MOIydYEeHUEM
BEIIECTB, & TAKXKE C IKOJIOTMYECKON 0€3011aCHOCThIO

JAndpepeHnnpoBaHHbIi 3a4eT 2*
Bcero 76
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3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIHATITAHBI

3.1. TpeGoBaHusi K MUHHUMAJIbLHOMY MATePHAJIBLHO-TEXHHYECKOMY O0ecredeHHIo

Peanuzamuss yuyeOHOW IUCHMIUIMHBI TpeOyeT HalIuuus ydeOHOro KaOWHeTa

nabopaTopuu 1Mo XMMHUH.

OobopynoBanue y4eOHOro KaduHeTAa, JJA0OPATOPUM

— PaGoune mecta o0yyarommxcst (CTONbI, CTYJbsI) — [0 KOJTMYECTBY O0YUAIOIIUXCS;

— pabouee mecTo mpernogaBarens — 1;

— jocka — 1 miT;

— KHIWKHBIN mKad — 1 mT.;

— yueOHO-MeTOINUecKas JINTEpaTypa Mo JUCHUTUTHHE

— HaOOPBI MIAPOCTEP>KHEBBIX MOJIETICH MOJICKY I,

— MOJIETN KPUCTAINTMYECKUX PEHIETOK,

— KOJUIEKIIMU MPOCTHIX U CIOXHBIX BEIIECTB U/WIN KOJJICKIIUHA TTOJIMMEPOB;

— KOJUJIEKITUS TOPHBIX TIOPOJ 1 MUHEPAJIOB,

— tabnuna Menzaeneena,

— ¢ poBbrie 00pa30BaTEIHHBIE PECYPCHI.

— MEH3YpPKH,

— MHIETKU-KAeIbHUIIBI,

— TEPMOMETPBHI,

— MHKPOCKOTI,

— JIyTIBI,

— MpeIMETHBIE U IOKPOBHBIE CTEKIIA,

— IJIAHIIETHI [T KaleIbHBIX PeaKIuii,

— (punbpTpoBanbHas Oymara,

— MPOMBIBAJIKH,

— CTEKJISIHHbIE TPOOHPKH,

— pEe3UHOBBIE TPOOKH,

— (ponapuxu,

— Ha0Op PEaKTHBOB,

— CTEKJISIHHbIE MAJIOYKH,

— IITaTUBBI JUIs IPOOUPOK;

— MEpHBIE IUIHHJIPHI,

— BOPOHKH CTEKJISTHHBIE,

— BOPOHKHU JIenuTenbHbie nuanHapuaeckue (50-100 mo),

— CTYIIKH C TIECTUKOM,

— (papdopoBble yamky,

— NHHIICTHI,

— (punbTpEI OyMaXKHBIE,

— Bara,

— Maps,

— YacOBBIE CTEKIIA,

— JJIEKTPOILIUTKH,

— J1abopaTOpHBIC MTATUBHI,

— CIIUPTOBBIE TOPEIIKH,

— CITUYKH,

— mpuOOp A7 MOTYYSHHsI Ta30B (MM IPOOHUPKA C Ta300TBOIHOM TPYOKOIL),

— JieprKaTeiu JUIsl MpoOUpOK,

— CKJISIHKY JIJISl XpPaHCHHsSI PEaKTUBOB,

— pa3llaTOYHBIE JOTKH;
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— xumudeckue crtakansl (50, 100 u 200 mn);

— IITAaTENH;

— MHHILIETHI,

— CEKYHJIOMEpHI (Taiimepsl),

— MepHble Tpooupku (Ha 10—20 M)

— MepHBbIe KoJ0bI (25, 50, 100 u 200 M),

— Bo/sIHAs OaHs (MJIM TEPMOCTAT),

— CTEKJISIHHBIC MaJIOYKH;

— KOHWYeCKHe KoJiobl st TutpoBanus (50 u 100 m);

— MHJIUKATOPHBIE MOJOCKH I onpeaenenus pH

— CTaHJapTHas WHAUKATOpHAs IIKAaJa;

— YHUBEPCAIbHBIN HHIUKATOP;

— nmunietku Ha 1, 10, 50 Mot (wm mo3atopel Ha 1, 5 1 10 M),

— OIOpEeTKH U1 TUTPOBAHUS,

— MeaunuHckue mpuiel Ha 100—150 mo,

— 1abopaTopHbBIC W/WIIH aHATUTHYECKUE BECHI,

— pH-meTpsl,

— CYIIWIBHBINA MIKad

B mnporecce ocBoeHuss mporpaMMbl y4eOHON TUCIHHUIUIUHBI «XUMUS» CTYICHTHI HMEIOT
BO3MOXXHOCTh JIOCTYIIAa K JJEKTPOHHBIM YyYEOHBIM MaTepuajaM M0 XHMHH, HWMCIOIIUMCS B
cBoOOAHOM J1ocTyne B cet HHTepHeT (RJIEKTPOHHBIM KHHUTaM,  MpPaKTHKyMaM,  TeCTaM,
matepuaiam EI'D u np.).

TexHuveckue cpeacTBa 00yUeHHsI:

— HOYTOYK € nuieH3uoHHbM [10 — 1 mT;

— TeneBu30p (9KkpaH) — 1 mT.

3.2. UupopmannoHHOe oOecnedeHne peajn3alui NporpaMMbl

Jnst peanmzanuu  mporpaMmbl  OuOnuoreunbii Goun MHCTUTYyTa HMeeT medyaTHblE U
ANIEKTPOHHBIE O0pa3zoBaTeldbHblE W HWH(POPMALMOHHBIE pPECYpChl, PEKOMEHJIOBaHHbIE IS
MCIIOJIb30BaHus B 00pa3oBaTeIbHOM IPOIIecce, HE CTapllie MATH JIET C MOMEHTA U3JaHHUs.

3.2.1. OcHOBHBbIE€ HCTOYHHUKH

1. Audunorenoa, WM. B. XuMusa: y4eOHMK ©  TPAKTUKYM Ui CPEIHEro
npodeccronanbHoro oopazoBanus / M. B. Aupunorenona, A. B. badkos, B. A. [Tonkos. — 2-e u3 .,
ucnp. U jgom. — MockBa: UzmatensctBo FOpaiit, 2023. — 291 c. — (IlpodeccuonansHoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: osnexktpoHHbd // OOpa3oBarenbHas
mardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/513807

2. I'mmaka H. JI. OGmas xumusi: ydeOHOe mocobue / ['muaka H. JI. — Mocksa: KuoPyc,
2023. — 752 c.

3. I'muuka, H. JI. OO6miast xumus B 2 T. Tom 1: yaeOHUK TSl cpeHero mpodeCCHOHATBHOTO
obpazoBanus / H. JI. I'munaka ; mon pemakunmeir B. A. TlomkoBa, A. B. babkosa. — 20-e wu3n.,
nepepad. u gom. — MockBa: M3matensctBo IOpaiit, 2023. — 349 c. — (Ilpodeccrnonansuoe
obOpazoBanmue). — ISBN 978-5-9916-9672-2. — Tekcr: osaexkTpoHHblid // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512151

4. I'muuka, H. JI. O6mas xumus B 2 T. Tom 2: yueOHuk ans By3oB / H. JI. I'munka ; mox
penakmueit B. A. [TorkoBa, A. B. badbkoa. — 20-e u3., mepepabd. u gom. — Mocksa: M3gaTenscTBo
KOpaiit, 2023. — 379 c. — (Bwicuiee obpazoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
snekTpoHHbIH // O6pa3zoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512503

5. I'munka, H. JI. OOmas xumus. 3aaund U yOpaXHEHHs: yueOHO-TpaKkTHUecKoe mocodue
JUTsl cpeaHero npodeccruonanbHoro oopazosanust / H. JI. I'munka ; mox penakmueit B. A. Tlonkosa,
A. B. babkoBa. — 14-e wu3n. — MockBa: WM3marensctBo HOpaibit, 2023. — 236 c. —
(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-09475-6. — Tekcer: »aeKTpOHHBIA //

25


https://urait.ru/bcode/512503

O6pasoBarenbHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/512152

3aiinieB, O. C. Xumwusi. JITabopaTopHBIil MpakKTUKYM U COOPHUK 3a/1a4: y4eOHOe TOCOOue IS
cpennero npodeccruonansHoro odpazopanust / O. C. 3aitneB. — MockBa: M3natensctBo FOpaiiT,
2023. — 202 c¢. —(ITpodeccuonanpuoe odOpazoanue). — ISBN 978-5-9916-8746-1. — Tekcr:
snekTponHsii // O6pasoBarensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513541

7. Hukutuna, H. I'. OOmas u Heopranudeckass xumus B 2 4. Yacts 1. Teopernueckue
OCHOBBI: Y4eOHMK M npakTukym s By3oB / H. I'. Hukutuna, B. U. I'peGenbkoBa. — 2-¢ u3m.,
nepepab. u gon. — Mocksa: MU3narensctBo Opaiit, 2023. — 211 c¢. — (Briciee obpa3zoBanue). —
ISBN 978-5-534-04785-1. — Tekcrt: anekTponnslii // OOpa3oBatenbHas miatdopma KOpaitt [cait].
— URL.: https://urait.ru/bcode/514851

8. Huxutuna, H. I'. O6mas u Heoprannyeckass xumus B 2 4. YacTs 2. XUMUS DJIEMEHTOB:
y4eOHUK U MPAKTUKYM Ui CpeaHero nmpodeccuonanbHoro oopazosanus / H. I'. Hukutuna, B. 1.
I'peGenbkoBa. — 2-¢ u3A., nepepad. u gom. — Mocksa: M3narensctBo FOpaiiT, 2023. — 322 ¢. —
(ITpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-03677-0. — TekcT: 37€KTpOHHBIA //
OopasoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514850

9. Huxonbckuii, A. b. Xumus: y4eOHUK ¥ MPAKTUKYM IJIsI CPEAHEro MpodeccnoHaIbHOro
obOpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n., mepepab. u gom. — Mocksa:
WznatenserBo Opaiit, 2023. — 507 c. — (Ilpodeccnonansuoe obpazosanme). — ISBN 978-5-534-
01209-5. — Tekct: snextpoHHbId // OOpazoBatenbHas miardpopma HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/513537

10. Xumusa: y4eOHUK ansi cpenHero npodeccuoHanbHoro obpazosanus / 0. A. JleGenes,
I'. H. ®anee, A. M. T'omy6es, B. H. lllanoan ; mox o6mieii pexakmueii I'. H. @aneeBa. — 2-e us.,
nepepab. u nmon. — MockBa: UzmatensctBo IOpaiit, 2023. — 431 c. — (IlpodeccuonansHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Texkct: snexTponHblii // OOpa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073 (nata obpamenus: 07.09.2023).

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

11. Xumus. 3agayHuk: yuebHoe mocoOue i cpeiHero mpopheccHoHaIbHOr0 00pa30BaHUs
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueit I'. H. ®aneeBa. — Mocksa: U3natenscTBo FOpaiT,
2023. — 236 c. — (IlpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
aneKTpoHHbIH // O6pa3zoBarenbHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513091

12. Tapmun, A. II. Xwumunueckue TepmuHbl. CioBapb. yyeOHOe mocoOue st BY30B /
A. II. Tapumun, B. B. MopkoBkuH. — 2-€ u3., uctp. u gon. — Mocksa: M3garensctBo FOpaiit, 2023.
— 452 c. — (Beicuiee oOpaszoBanue). — ISBN 978-5-534-04639-7. — TekcT: 37€KTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

13. Onmneitnuko, H. H. Xumuns. AaropuTmsl pemieHus 3ajJad U TeCTbl: yueOHOoe mocobue
it cpenHero npodeccruonanbHoro oopazoBanus / H. H. Oneitaukos, I'. I1. MypasseBa. — 3-e usn.,
ucnp. u jgon. — Mocksa: WsnatensctBo IOpaiit, 2023. — 249 c. — (IIpodeccuonansHoe
obpazoBanme). — ISBN 978-5-9916-9665-4. — Tekcr: osaexktpoHHBId // OOpa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513860

14. Pocun, . B. Xumwus. Y4eOHUK W 3aJa9HUK: JUISI CPEIHETO MPOQPECCHOHAITBHOTO
obpazoBanus / . B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — MockBa: M3narensctBo FOpaiiT,
2023. — 420 c. — (IlpodeccuonanmsHoe obOpazopanme). — ISBN 978-5-9916-6011-2. — Tekcr:
aneKTpoHHBIH // OOpa3oBarenbHas miatdpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512022

15. Xumusd: yueOHUK Ui cpeqHero npodeccuonansHoro obpazosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBan ; mox oOrieit penakuueit I'. H. @aneesa. — 2-e u3.,
nepepad. u gom. — MockBa: M3matensctBo IOpaiit, 2023. — 431 c. — (Ilpodeccrnonansuoe
oOpazoBanmue). — ISBN 978-5-9916-7723-3. — Tekcr: osaexTpoHHblid // OOpa3oBarenbHas
wiatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/51307
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3.2.3 UnTepHeT-pecypcehi:

16. Omummnuana «Ilokopu Bopo6seBsl ropei». — URL: www. pvg. mk. ru

17. OOpazoBarenbHbIi cailT s MKOIBHUKOB «Xumusi». — URL: www. hemi. wallst

18. O6pa3zoBarenbHblii caiiT ms mkoapbHUKOB . — URL: www. alximikov

19. DnekrtponHas 6ubnmoreka mo xumun. — URL:  www. chem. msu. ru

20. UnrtepHer-uznanue 1 yuaureneid «EcrectBennbie Haykny. — URL: www. enauki. ru

21. Meroauueckas rasera «IlepBoe centsops». — URL: www. 1september. ru

22. XKypuan «Xumus B mkosae». — URL: www. hvsh. ru

23. Kypnan «Xumus u xu3nb». — URL: www. hij. ru

24. DneKTpOHHBIN )ypHaT « XuMHKH 1 xuMus». — URL: www. chemistry-chemists. com

25. Hay4yHOo-mIOMyNSIpHBIA TPOEKT «IJIEMEHTHI OONBIIONW Haykn» ((PuU3MKa, XUMUS,
MaTeMaThKa, aCTPOHOMHS, HayKH O XKU3HHU, Hayku o 3emsie). HoBoCcTHM Hayku, KHWUTH, Hay4HO-
HOMYJISIPHBIE CTaThbU, JIGKLIUH, SHIIUKIIOTICTUH.

26. Caiit HayuHo-momyisipHoro xypHana «[lorenuman» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

27. CaliT  Hay4yHO-TIOMYJISpHOro  XypHana  «Xumua u  xm3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

28. OtkpbITas 2JIEKTpOHHAss OuOnHoTeKka xumudeckoro moprana «Chemnet», comepkut
yueOHbIe U WH(DOPMANMOHHBIC MaTepHasbl JUIS IIKOJIHHUKOB M ydWTelielH. B Helt MOXHO HalTh
yu4eOHUKU 10 OOIIEeH U HeOPraHNYECKON XUMHUHU, OPraHUYeCKOW XUMHH, MyJIbTUMEINaMaTePHUAIbI,
a TakkKe 33/1a4M XUMHUYECKUX OJIMMIINA]] C PEIICHHUSIMH, 337a4l BCTYNUTEIBHBIX 3K3aMEHOB IS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

29. MudopmanuonHple  Marepuaysibl 00  onmMMmuangax:  MOCKOBCKOH — TOPOICKOM,
Bcepoccuiickoii, MenneneeBckoid, MexaynapoaHoil. IlpuBeneHbl 3aiauum  TEOPETUUECKUX U
OKCIIEPUMEHTAIBHBIX TYpOB, OJAPOOHBIE pemenus, cnucku u (otorpaduu nodemureneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

30. Cucrema MOHWCTAaHIIMOHHOTO OOYYeHHWs, HampaBJeHHas B TMEPBYI0 oOd4epenb Ha
HOJTrOTOBKY K OJMMIIMAZaM BCEX YPOBHEH — OT LIKOJBHBIX 10 MexayHapoaHoil. Cailt cogepkut
OTPOMHOE KOJIMYECTBO 3ajad, CTPYNIIMPOBAHHBIX KaK IO TeMaM, Tak W mo onumnuanam. [lo Bcem
OCHOBHBIM pa3jiellaM XUMHUH MPUBEIEH TEOPETUUECKUI MaTepuall U pa300paHbl PEIIeHUs] TUIIOBBIX
3agad. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

31. Iopran no HaHoTexHONOTUsAM. OCHOBHas 1IeJIb — pa3BUTHE 00pa30BaHUS B 001aCTH
HAaHOTEXHOJIOTM ¥ TIOATOTOBKAa K WHTEPHET-OJIMMIHMane 1o HaHoTexHomorusm. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

32. Hapéxnas cnpaBouHas MHQOpMAIUS O XUMHUYECKHX JJIEMEHTAaX M UX CBOMCTBax (Ha
anrmiickom si3bike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

33. Pycckos3plyHBI  CaWT O  CBOWMCTBaX  XUMHYeCKHX dnemeHtoB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

34. Hexommepueckuii caliT OHJAH-00pa30BaHUs, COAEPKAT MHOTO HHTEPECHBIX
00pa3oBaTeNbHBIX KYpCOB M BHUCOJNEKUMH JUIS IIKOJBHUKOB, CTYAEHTOB M yuuteneil. EcTb
HEeCcKoJIbKO KypcoB o xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

35. Caiir Chemical AbstractService — camplii aBTOPUTETHBII B MHpPE XUMHHU
uH(OPMAIIMOHHBIN HHTEPHET-pecypc (caiT miatHeii) . — URL: http://www.organic-chemistry.org/

36. ITlopran mo opraHn4eckoid XuMun Ha aHrimiickom s3bike. — URL:  http://www.xumuk.ru

37. CaliT 0 XWMHUM: KJIacCHYEeCKHe YYEOHHWKH, CIPABOYHUKH, HSHIIMKIIONEINH, ITOMCK
OpraHMYECKUX ¥ HEOPraHWYeCKHX pEeaKIMii, CcocTaBleHHEe YypaBHeHHH peakuuidt. — URL:
http://orgchemlab.com/
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4.

KOHTPOJIb n

OIIEHKA

OBIIEOBPA30BATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTpouib U OlIEHKA pe3yabTaTOB O0Y4EHHs OCYLIECTBIIAETCS IPENoAaBaTeeM B IIPOLecce

NPOBEICHUS MPAKTUYECKUX 3aHATHI U J1a00OpaTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJTHEHUS

0o0y4armuMUCs MHAWBUIYAJIBHBIX 3aJaHUM, IPOEKTOB, HccienoBaHui. PesynpTaThl 0OyueHuUs

OnpeacCIsIr0T, 4TO 06yqafomnecs1 AOJIKHBI 3HATh, MIOHUMATb U JCMOHCTPUPOBATH IO 3aBCPUHICHUHN

HU3y4YCHUA NUCHUIIIIMHBI.

Jiis GpopmMupoBaHus, KOHTPOJIS M OLIEHKH PE3YyJIbTaTOB OCBOCHHS y4EOHOW MUCIUILIMHBI
UCIIONIB3YETCSI CHUCTEMa OLEHOYHBIX MEPOIPHUITHM, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX

MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3y/bTaTaMu 00y4deHus u chopmynupoBaHHbIX ¢ ydyetoM OI'OC
COO (mpeametnsbie pe3ynbtathl o aucuuruie) u GI'OC CIIO.

Tuns! oeHOYHBIX

Ne OK Mopnyas/Pasnen/Tema | Pesyabrar 00y4eHus .
MeponpusiTHii
| OcHoBHOE co/lep:KaHue
1 DopmyIMpPOBATH
Paspnen 1. OcHoBBI PMYIHP
0a30Bble MOHATHS H
CTPOEHHUS BellecTBa
3aKOHBI XUMHUH
1.1 [ OK 01 CtpoeHue aToMOB CocraBnsate xumuueckue |l. Tect «CTtpoeHune aToMoB

XUMHYECKHUX 3JIEMEHTOB
U IPUPOJA XUMUYECKOU
CBA3U

(hopMyIIbI COeMHEHHI B
COOTBETCTBUU CO
CTENEHBIO OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB,
WCXO/Isl U3 BaJICHTHOCTH U
3JEKTPOOTPULATENHHOCTH

XHUMHYECKHX DJIEMEHTOB U
IPUPOJA XUMUYECKOMN
CBSI3UY.

2. 3ama4n Ha COCTaBJICHUE
XUMUYECKHUX (HopMyIT
JIBYXaTOMHBIX COE€IUHEHUN
(okcumoB, cynbpuIOB,
TUAPUIOB U T.IL.).

3. 3amanus Ha
HCIIOJIF30BaHNE XMMHYCCKOM
CUMBOJIMKH W Ha3BaHHUH
COETUHEHUH I10
HOMEHKJIAType
MEXIYHAPOJHOTO COI03a
TEOPETUYECKON U
MPUKITIATHON XUMUH U
TPUBUAIBHBIX HA3BaHUU IS
COCTaBJICHUS XUMHUUYCCKHX
bopMysT TByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(pUI0B, TUAPHUIIOB U
T.I.) U IPYTUX
HEOPTraHUYECKHUX
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusiTHi
COEIMHEHUH OTAEIIbHBIX
KJIACCOB
1.2 | OK 01 [Tepuonuueckuii 3aKoH U | XapaKTepU30BaTh 1. Tect «Mertammuieckue /
OK 02 tabmuma J[.1. XHMHYECKHE DJIEMEHTHI B |HEMeTaJlJIMYeCKHUe CBOIMCTBA,
Menpeneena COOTBETCTBHUH C UX ANEKTPOOTPULIATENILHOCTD U

HIOJIOKEHHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.N. MenneneeBa

CPOJICTBO K DJIEKTPOHY
XHMUYCCKHX DJIECMCHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
ITOJIOKECHHUEM B
MEPUOUYECKON CUCTEME
XHMMHYECKHX 3JIEMEHTOB
J.1. MenaeneeBay.

2. IIpakTrueckue 3aaHus
Ha YCTAHOBJICHHE CBA3U
ME¥K]ly CTPOCHUEM aTOMOB
XHUMUYECKHX DJIEMCHTOB U
NEePUOIUYECKUM
W3MEHCHHEM CBOIICTB
XUMHYCSCKHX 3JIEMEHTOB U
HUX COSINHECHUN B
COOTBETCTBUH C
MOJIOKCHUEM
[Iepnonnueckoii cucreme.
3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUYECKUE 3aJaHUS HA
XapaKkTepU3aLnio
XHUMUYECKHUX DJIEMEHTOB:
«Metannnyeckue /
HEMETAIINYCCKUE CBOICTRA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MIOJIOXKCHUEM B
NIEPUOIUYECKON CUCTEME
XHMUYECKHUX DJIEMESHTOB
J.1. MenneneeBay
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusiTHi
2 Xapakrepu3oBaTh Tunbl |KoHTposbHas padora
Pa3gen 2. Xumnueckue =
XUMHYecKHX peaknuili  |«CTpoeHue BelecTBa U
peakuuu
XHMHYeCKHe Peakium»
2.1 | OK 01 THOBI XUMHUYECKUX CocTaBisiTh peakiuu 1. 3amauu Ha cocTaBICHUE
OK 04 |peakumit COCMHEHMUS, Pa3IOKEHUs, |YPABHEHUM pEeaKInid:
oOMeHa, 3aMeIlIeHus, — COEJMHEHHUS], 3aMeILeHUS,
OKHUCJIUTEIBHO- paznokeHus, 0OMeHa,
BOCCTAHOBUTEJIbHBIC — OKUCJIUTENIBHO-
peakiuu BOCCTAHOBUTEJIbHBIX
pEaKLHUii C UCIIOJIb30BAHUEM
METO0/1a AJICKTPOHHOTO
OayraHca.
2. 3agaun Ha pacyeT Macchl
BEIIeCTBA UIN 00bEMa
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIIECTBA,
Macce Uik 00bEMY OJTHOTO
U3 YYaCTBYIOIINX B PEAKIIUU
BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMYeCTBa
BEIECTBA) IPOYKTOB
peaKklMu, €CiI OJTHO U3
BEILECTB UMEET TPUMECHU
2.2 DNEeKTpoNIUTHYECKAs CocTaBnsATh ypaBHEHUS 1. 3aganus Ha cocTaBlIeHHE
JTUCCOIMAIMS U MOHHBIA |XUMHUYECKUX PEaKINU MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOI0 OOMEHa C peakuuii ¢ yuactueM
y4acTUEM KHCJIOT, OCHOBAHUM U COJICH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE N3MECHEHHS
KHCIIOTHOCTH CPEIbI
2. JJaboparopHas paboTa
"TUIbl XUMHYECKHUX
peakiuit”

3 Pa3nea 3. Crpoenne n |HMccaenoBarhb crpoenue u|KonTposbHasi padora
CBOMCTBA CBOMCTBA «CBoiicTBa
HEOPraHN4eCKHUX HEOPraHU4eCKHX HEOPraHU4eCKHX
BellleCTB BelllecTB BeleCTB)»

3.1 |OKO01 |Knaccudukanus, Knaccudunuponatsb 1. Tect «<HomeHknaTypa u
HOMEHKJIaTypa 1 HEOPTaHUYECKHE Ha3BaHWE HEOPTAHUYIECKUX

CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BCIICCTB NCXOO51 U3 UX
XUMUYECKON (hOPMYJIIBI UITH
COCTaBJIEHNE XUMHUYECKOU
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

(bopMyIbI HCXOS U3
HA3BaHUS BEIECTBA 110
MEXTYHApOJIHOMN WK
TPUBHUAIBHON
HOMEHKJIAType».

2. 3ajaum Ha pacuer
MacCcoBOM /1011 (Macchl)
XUMHUYECKOT0 3JIEMEHTA
(coenuHeHus) B MOJIEKYJIe
(cmecn).

3. [IpakTuueckue 3a1anus
1o kiiaccupuKaiuu,
HOMEHKJIaType U
XUMHYeCKHM (hopmynam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTryeckue 3a1aHus
Ha OIpe/ieJICHHe
XUMHYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMHUYECKOU CBS3U U
TUTIA KPUCTAJUTMYECKOM
pemeTKu

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOICTBa
HEOPraHUYECKUX
BCIIIECTB

VYcranaBauBarth
3aBUCUMOCTD (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TaKXKe TUIa
KpUCTaJUIMYECKOU
peLIETKH

1. Tect «OcobeHHOCTH
XUMHUYECKHX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUIOB U COJIEHM.

2. 3amaHus Ha cOCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKkiuii ¢ yyacTUEM
MPOCTBHIX U CIOKHBIX
HEOPTaHMYECKUX BEIIECTB:
OKCHUJIOB METAJIJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
DJIEMEHTOB;
HEOPTraHUYECKHUX KHUCIIOT,
OCHOBaHU# 1 aM(OTEPHBIX
TUAPOKCHJIOB,
HEOPTraHUYECKHUX COJIEH,
XapaKTEePU3YIOIIUX HX
CBOICTBA U CIIOCOOBI
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

HOJIyYEHUSI.
3. IIpakTrko-
OpUEHTUPOBAHHBIC
TEOPETUYECKHE 3a/IaHus Ha
CBOICTBA U MOJTy4YEHHUE
HEOPTaHUYECKUX BEIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxarnus
HEOPTaHUYECKUX
BEIIECTB

HUccnenosarts
KaueCTBEHHBIC PEAKIIHI
HEOPraHUYECKHUX BEILECTB

1. IlpakTuko-
OpPUEHTUPOBAHHBIC 3aJaHUS
10 COCTaBJICHUIO
XUMUYECKHUX PEAKLUN C
y4acTUEM HEOPTraHUIECKUX
BEIIIECTB, UCIOJIB3YEMBIX
JUISL UX UJICHTU(UKALINY.
2.JIaboparopnas paboTa:
“Unentuduxans
HEOPTaHWYECKUX BEIIECTB”

Pa3nea 4. Ctpoenue u
CBOliCTBA
OpPraHu4ecKux
BellecTB

HccnenoBath cTpoeHue u
CBOICTBA OPraHUYecKHX
BelllecTB

KonrtpoabHnas padora
«CTpoeHue u cBoiicTBa
OpPraHn4ecKnX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

Knaccupunuposars
OpraHN4YC€CKUC BEIICCTBA B
COOTBETCTBUHU C UX
CTPOEHHEM

1. 3agadust Ha cOCTaBJIEHUE
Ha3BaHUUN OPraHUYECKUX
COEIMHEHHUH 110
TPUBHUAIILHON WX
MEXKYHapOAHOU
CHUCTEMATUYECKOU
HOMEHKJIATYype.

2. 3agaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHbIX
CTPYKTYPHBIX (OpMYyII
OpraHMYECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB.

3. 3ajaun Ha onpeaeneHue
npocreiien GopmyIbl
OpPraHUYECKON MOJIEKYJIBI,
UCXOS U3 DJIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHM4eCcKuX
COCTMHCHUH_

VYcranaBauBaTh
3aBUCHUMOCTh (PU3HUKO-
XUMHUYECKHX CBOMCTB
OPraHMYEeCKHUX BEIIECTB OT

1. 3amaHus Ha coCcTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peaKIuil ¢ yyaCTUEM
OpraHWYECKUX BEIIECTB Ha
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

CTPOCHUA MOJICKYJI

OCHOBAHHUU UX COCTaBa U
CTPOEHHS.

2. 3agaHus Ha COCTABIICHHE
YPaBHEHUN XUMUYECKUX
peaKuuid,
WJUTIOCTPUPYIOLITUX
XAMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUs JAaHHBIX
pEaKIIMK U T€HETUYECKOU
CBSI3U OPTraHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.
3. PacuetrHsble 3aga4uu Mo
YPaBHEHUSIM PEaKLMi C
y4aCTHEM OPTaHHYECKUX
BEIIECTB.

4. Jlaboparopnas pabota
“IIpeBparieHus
OpraHWYECKUX BELIECTB MPU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

WNnentuduxarus
OpPraHUYECKUX BEILECTB,
UX 3HA4YE€HUE U
MIPUMEHEHHE B OBITOBOM
Y IIPOU3BOJCTBEHHON
NeSITEIbHOCTH YeJIOBEKa

Hccnenosath
KAueCTBEHHbIE PEaKIINU
OpraHUYECKUX
COEIMHEHHUH OTIAEIBLHBIX
KJIaCCOB

1.IIpakTuko-
OpPUEHTHPOBAHHbIE 3a/1aHUS
10 COCTaBJICHUIO
XUMUYECKHUX PEAKLUN C
y4acCTHEM OpPTaHUYECKUX
BEIIECTB, B T.U.
UCTIONIB3YEMBIX JUIS UX
UICHTU(DHUKAIMY B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxarms
OpPraHUYeCKUX COeIMHEHUN
OTJEJIbHBIX KJIACCOB™

Pazpgen 5.
Kunernueckune n
TePMOAUHAMUYECKUE
3aKOHOMEPHOCTH
NMPOTEKAHUA
XHUMHYECKHX PeaKIui

XapakTepu3zoBarhb
BJIMSIHUE PA3JTHYHBIX
(¢axrTopos Ha
paBHOBecHE U CKOPOCTh
XHUMHYECKHUX PeaKkuui

OK 01
OK 02

CKOpoCTh XMMHUYECKUX
peakuuil. XuMHU4ECKOE
paBHOBECHE

XapakTepu3oBaTh
BJIMSTHUE KOHLIEHTPALUU
pearupymomux BEeIecTB U

IIpakTuko-
OPHUECHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHuUs Ha

33




Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusiTHi
TEMIIepaTypbl Ha CKOPOCTH [aHaIHU3 (PaKTOPOB,
XUMHYECKHUX PEaKIIHii BIIUSIIOUINX HA U3MEHEHHE
XapaxkTepus3oBaTh CKOPOCTH XUMHUYECKOM
BIIMSTHUE U3MEHEHUS peaxiuu. [IpakTrko-
KOHIICHTPAIIUU BEIIECTB, |OPUEHTUPOBAHHbIC 3aJaHUS
peakuuu cpeasl U Ha MPUMEHEHUE NIPUHIUNA
TEeMIIEpaTypsl Ha Jle-llaTense nus
CMEILIEHNE XUMUUYECKOTO |HAXO0KJIECHUS HAIlPaBICHUSI
paBHOBECHS CMEILIEHUS] PAaBHOBECHS
XUMHYECKON peakluu u
aHayu3 QaKTopoB,
BIIUSIIOUINX HA CMEIICHUE
XUMHYECKOTO PaBHOBECHS
6 HcciaenoBaTs HCTHHHBIE
Pa3znen 6. PacTtBopsl PACTBOPBI C 3aJAHHBIMHA
XapaKTepUCTUKAMU
6.1 | OK 01 [TonsTue o pacrBopax  (Pa3nuuars UCTUHHBIE 1. 3agauu Ha
OK 02 pacTBOpbI MIPUTOTOBJIEHUE PACTBOPOB.
2. IlpaxTuko-
OpUEHTUPOBAHHBIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHON
JeATETbHOCTH YeJIOBEKa
6.2 | OKO01 |HccnenoBanue coiictB |HccnenoBars husnko- JlaGoparopHas paboTa
OK 04 |pacTBOpOB XUMHYECKHUE CBOMCTBA “IIpuroroBnenune
HCTUHHBIX PaCTBOPOB pacTBopoB”
Il | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoaepkaHne MPUKJIATHOTO
MOIYJIs1)

7 Pazpen 7. OuenuBarhb nocjaeAcTBHS |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayiuei
NPOM3BOJACTBEHHOI NPOM3BOJACTBEHHOI npo¢ecCHOHATbHOM
AeATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa |1eATeJbHOCTH)
YyeJ10BeKa ¢ MO3M LU

JIKOJIOTHYECKOMI
0e3onmacHoOCTH
OK 01 Xumus B OBITY U OnenuBath nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02 |[npou3BOACTBEHHOMN OBITOBOM 1 npodeccuoHaIbHON
OK 04 |medArenbHOCTH YENOBEKA |IPOU3BOJCTBEHHOMN JESTEIIBHOCTH )
OK 07 NesATEeIbHOCTH YenoBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
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Ne OK Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

no3umi dxoornueckoii | 1. [Moremsenne kiumara u
0€30I1aCHOCTH BBICBOOOKIEHHUE Ia30BBIX

THJIPATOB CO JIHA OKEaHa.
2. byayiiue matepuainsl s
aBWa-, MallIMHO- U
pruOOPOCTPOCHHS.

3. HoBble maTepuaibl ass
COJIHEYHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE

PACTUTCIIbHBIX IIPCIIapaTOB

O0mas komnereHuus, Pa3nen/Tema T oneHoYHBIX MepONPUATHS
JINYHOCTHBIE
pe3yabTaThl
JIP.2 Pasnensr 1 -7 OILIEHKA COOCTBEHHOI'O MPOJIBHKECHHS,
JIP.3 JMYHOCTHOI'O Pa3BUTHUS 00YyYarOIIerocs;
JIP.4 OIICHKA IMHAMUKH B OPTaHU3alnuu COOCTBEHHOM
JIP.6 y4yeOHOH  JedTenbHOCTH 1O  pe3ylbTaTam
JIP.7 CaMOOLICHKH, CaMOaHalIu3a U KOpPpEeKUUU €€
JIP.8 pe3yIbTaTOB,
JIP.9 IIPOSIBJIICHUE BBICOKONPO(ECCHOHANBHOM
JIP.10 TPYJIOBON aKTHUBHOCTH,
JIP.13 y4acTHE€ B HCCIEAOBATEIILCKOM U IIPOEKTHOU
JIP-KK-1 paborte;
JIP-COII-1 KOHCTPYKTUBHOE B3aMMOJEHCTBHE B y4eOHOM
JIP-COII-2 KOJIJIEKTUBE/OpHUTae;
JIP-COTI-3 JEMOHCTpAL¥sl  HABBIKOB  MEKIMYHOCTHOTO

JIEJIOBOT0O OOIIEHHS, COIMAILHOT0 HMHUIKA,
TFOTOBHOCTh K OOINEHHMIO U B3aUMOJICHCTBUIO C
JIOJBMH CaMOTO Pa3HOTO CTaTyca, STHHYECKOMH,
PENUTHO3HON MPUHAICKHOCTH u B
MHOT'000pPa3HbIX 00CTOATEIHCTBAX;
JIEMOHCTpAIMsl YMEHUI U HABBIKOB Pa3yMHOIO
HpI/IpO,ZIOHOJ'IBSOBaHI/ISI, HeTepHI/IMOFO
OTHOIICHUS K JEHCTBUSM, MPUHOCSIIUM Bpel
9KOJIOTHH;

OTCYTCTBHE (DAKTOB TMPOSBICHUS WACOJOTHH

TeppopU3Ma n AKCTpPEMHU3MA cpenu
oOyJarouxcs;

OTCYTCTBHE COIMATBHBIX KOH(JIMKTOB CpeIu
oOyuaroruxcs, OCHOBaHHBIX Ha
MEKHAIIMOHAJIbHOW, MEKPEITMTUO3HON MOYBE
cOOJIIOIcHHE HOPM u IIEHHOCTEH
o0pa3oBaTenbHONM OpraHu3alii, y4JacTHe B
peanuzainuu BOCIIUTATCIbLHBIX MPOEKTOB
AHITIOO «Kybanckuit WHCTUTYT
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npodeccnoHaTbHOTO 00pa30BaHUsY;
coOJI0IcHHE HOPM U MPaBUJI Mpoliecca
00y4YeHHs, OTBETCTBEHHOE M JOOPOCOBECTHOE
OTHOIIEHHE K CBOEMY OOYUEHHUIO U TPYAY
MIPEIOIaBaTENEH.
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