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obpazoBanuss 1o mpodeccun 15.01.05 Csapumk (py4HOM ¥ YacTHYHO
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1.  OBIIAS XAPAKTEPMCTUKA PABOYEN ITPOTPAMMBI
YYEBHO JUCLHUTJIVNHBI

1.1. MecTo TUCHUIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTeibHOM
NpOrpaMmblI

OO6meoOpa3oBaTenbHas MUCHUAIUIMHA «XUMUS» SBISIETCS  0053aTeIbHOMN
4acThio 00111e00pa3oBaTeIbHOTO LKKIAa oOpazoBarensHOM mporpammel CIIO B
cootBeTcTBUH ¢ ®I'OC 1o mpodeccun 15.01.05 Cpapumk (pydyHOH W YaCTUUHO
MEXaHU3UPOBAHHOW CBApKH (HAILIABKH).

1.2. ean u miaHupyeMble Pe3yJIbTAThl 0CBOEHUS TUCIIHIIMHBI

1.2.1. Hean 001eo0pa3oBaTeibHON AUCHUILINHbBI

N3yyeHnne XMMUU HaIpaBJIC€HO HA JOCTUKEHHUE CIEAYIOIINX LEJICH:

chopMHpPOBATh IMMOHUMAHHUE 3aKOHOMEPHOCTEH NPOTEKAHHS XUMHUYECKHX
MPOLIECCOB U SIBICHUM B OKPYKAIOWIEH CpeJie, LIETOCTHOM HAyYHOM KapTUHBI MUPA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

Pa3BUTh YMEHUS COCTaBISATH (POPMYJIbl HEOPTAHMUECKUX M OPTraHUYECKUX
BCIIECTB, YPaBHEHUA XHUMHUYECKHUX PpEaKIud, OOBIACHATH WX  CMBICI,
UHTEPHPETUPOBATH PE3YJIbTAThl XUMHUUYECKUX IKCIIEPUMEHTOB,

chopMHpPOBATh  HABBIKM  MPOBEACHUS  MPOCTEUIIMX  XMMHYECKHUX
AKCIEPUMEHTAJIbHBIX HCCIICIOBAaHUN ¢ COOJIFOJEHUEM TpaBUsl  0€30MacHOro
oOpalleHus C BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

Pa3BUTh YMEHHS HCIOJIb30BaTh MH(GOPMAIMIO XMMHUYECKOTO XapakTepa U3
Pa3JIMYHBIX UICTOYHHUKOB;

chopMHUpPOBATh YMEHHUS IPOrHO3UPOBATH MOCIEACTBUS CBOEH J1€ATEIbHOCTH
Y XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MIPOU3BOJCTBEHHBIX MPOLIECCOB;

chopMHUpPOBATh MTOHUMAHUE 3HAYMMOCTH JOCTUKEHUN XUMHUUYECKOU HAYKU U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMAIBHON U TPOU3BOICTBEHHOM cep.

1.2.2. Ilnanumpyemble pe3yJbTAaThl OCBOeHHSI 0011€00Pa30BaATEIbHOI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO Ha ocHoBe PT'OC COO



Kox v nanmenoBanue

IInanupyemble pe3ybTaThl 0CBOCHHS THCIUIIUHBI

(¢opMupyeMBbIX O0ume JucuuninHapHble
KOMIIeTCHIUH
OK 0l. BeiOupars | B yacTu Tpy10BOro BOCIIMTAHUS: - BJIAJIETh CUCTEMON XMMHYECKUX 3HAHUH, KOTOpPasl BKJIIOYAET:
CTIOCOOBI peleHus | - TOTOBHOCTh K TPYAY, OCO3HAHHE LEHHOCTH | OCHOBOIMOJATAIOMINE TMOHATHS (XMMHUYECKUH DIIEMEHT, aToM,
3a1a4 MacTepcTBa, TPYAOI00HE; JNMEKTPOHHAs 00OJI0OYKa aroma, S§-, p-, 0-3JIEKTpPOHHbBIC
npodeCCHOHATBLHON - TOTOBHOCTh K AaKTHBHOH JIEATENILHOCTH | OpOMTAIIM ~ aTOMOB,  HWOH,  MOJIEKyJa,  BaJCHTHOCTH,
JesTeIbHOCTH TEXHOJIOTUYECKOI U COLIMANIBHOM | AJIEKTPOOTPHLIATEIIBHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas
MPUMEHHUTEIHHO K | HalpaBJICHHOCTH, CHOCOOHOCTh WHHIMUPOBAThH, | CBSA3b, MOJIb, MOJISIPHASE Macca, MOJIIPHBINH 00BbeM, YTIepOIHBIN
pa3IUYHbIM IUIAHUPOBaTh W CaMOCTOSITEIbHO  BBIIOJHATH | CKeNeT, (yHKIMOHANbHAs Tpylma, pajukal, H30MepHs,
KOHTEKCTaM TaKyIO e TeITbHOCTH; U30MEpHl, TOMOJOTMYECKHH psA, TOMOJIOTH, YIJIEBOJOPOIHI,
- UHTepec K pasInYHbIM cepaM | KUCIOPOJ- U a30TCOAEPIXKAILME COEIUHEHMs, OUOJIOIMYECKU
poeCCHOHATTLHON IeATENIHOCTH, aKTHUBHBIC BellecTBa (YIJICBOABI, KHUPBI, OCJIKH), MOHOME,
OBiaseHnne  yHHBEPCAJIbHBIMH  YYe€OHBIMH | IIOJMMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJIIPHbBIE
MO3HABATEJILHBIMH 1efiCTBUSIMU: COCMHEHUS, KPHUCTALTMYECKAsl PEIIeTKa, THUIBl XUMHYECKHX
a) 0a3oBbIe JIOTHYECKHE eCTBHUS: peakuuii (OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, 9K30-U
- CaMOCTOSITEITHHO dbopmynHpoBaTh W | DHIOTEPMHUYECKHE, pEeaKIMi HWOHHOrO OOMEHa), pacTBOp,
aKTyalu3upoBaTh MNpPoOIEMy, paccMaTpuBaTh €€ | HIEKTPOJIUTHI, HEDJICKTPOJIUTHI, AIIEKTPOJIUTHYECKAs
BCECTOPOHHE; JMCCOIMAINS,  OKHCIUTENh, BOCCTAaHOBUTENb, CKOPOCTbH
- YCTaHaBIUBAaTh CYIIECTBEHHBIH MpPHU3HAK WM | XUMUYECKOH peaklMu, XMMHUYECKOe paBHOBECHE), TEOPUH U
OCHOBAaHHWS JJIsl CpaBHEHUS, KiIacCH(UKAIMM U | 3aKOHBI  (TEOpPHS XHMHUYECKOTO CTPOCHHS OpPraHUYEeCKHUX
0000111eHus; BemiectB  A.M. DByrnepoBa, Teopus 3IEKTPOIUTHYECKON

- ONpeaensaTh NENH JICATEIBHOCTH, 3aJ1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUKCHHUS,

- BBIABJIATH 3aKOHOMCPHOCTHU W IIPOTHBOPECYHSA B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTH KOPPEKTUBEI B ACATCIIBHOCTD,
OLICHUBATh COOTBETCTBHE pE3YyJIbTATOB IIEIISM,
OIICHUBATh PUCKU HOCJ'IeI[CTBI/Iﬁ ACATCIIBHOCTH,

- pa3BHUBAaTb KpCaTuBHOC MBIIIJIICHUE npu
PEIICHUH KU3HEHHBIX MPOOIeM

0) 0a30BbIE HCCIeN0BaATENbCKUE TeCTBHS:

- BJIQJICTh HAaBBIKAMHU Y4e€OHO-HCCIICIOBATEIIbCKON

Jqyccounanuu, nepuoanueckuii 3akon .M. MenaeneeBa, 3akoH
COXPAHEHHUs MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3BIK
XUMHUH, (DAKTOJIOTHUECKHE CBEIACHUS O CBOMCTBax, COCTaBe,
MOJIyYeHUH W OE30MacHOM HCIOJIb30BAaHUM  BaKHEUIITHX
HGOpI‘aHI/I'-IeCKI/IX 158 OpFaHI/I‘IeCKI/IX BCILICCTB B 6I)ITy nu
MPAKTUYECKON JIEeATEIbHOCTH YEJIOBEKA;

- YMGTI) BBIABIIATH XapaKTepHme HpI/ISHaKI/I U B3aUMOCBS3b
I/I3yLI€HHbIX HOHﬁTHﬁ, HpI/IMeH}ITb COOTBCTCTBYIOIJ_II/IG IIOHATUS
NP  ONHUCAaHUM CTPOCHUS U CBOWCTB HEOPraHWYECKHX U
OpFaHI/I‘{CCKI/IX BCIICCTB U WUX HpeBpaL[ICHI/IfI; BBIABIIATH
B3aMMOCBSA3b  XMMHUYECKMX 3HAHUW C MOHATHAMH U




M TPOCKTHOW  JEATEIBHOCTH,  HAaBBIKAMH
paszpereHus mpooieM;

- BBIABISATH NPUYUHHO-CIICJCTBEHHBIC CBSI3U W
AKTYaJIU3UpPOBaTh 3a/la4y, BbIABUI'aTh I'MIIOTE3Y €C
pelieHus, HAXOJIMTh apryMEHTbI TSt
JI0Ka3aTeIbCcTBA CBOMX YTBEPXKICHUH, 3a]aBaTh
napameTpbl U KpUTEPHH PEIICHHS,;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCHICHUA
3a7a4l Pe3yJIbTaThl, KPUTHYECKU OIICHUBATh HX
JOCTOBEPHOCTh, TMPOTHO3UPOBAThH H3MCHCHHUE B
HOBBIX YCJIOBHSIX;

- YMCTb NICPCHOCUTH 3HAHUA B IIO3HABATCIbHYIO U
MPaKTHYECKYIO 001aCTH KU3HECITEIIbHOCTH;

- YMCTb MHTCTPpHUPOBATH 3HAHHUA H3 Pa3HbIX
MpEeAMETHBIX 00JacTei;

- BBIABUTAaThb HOBBIC naeu, npej:[naraTL
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CIIOCOOHOCTH ux HUCIIOJIb30BAHMS B

ITO3HABATEJIILHONW U COLMAIBHOM IPAKTUKE

MPEJCTABICHUSIMU IPYTUX €CTECTBEHHOHAYUHBIX MTPEIMETOB;

- yMeTb  HCHOJIb30BaTh  HAMMEHOBAHMS  XMMHYECKUX
COCMHEHUN MEXKIYHApOJAHOTO COI03a TEOPETUYECKOH U
MPUKIATHON XUMHH M TPUBHAJIbHBIC HA3BaHUS BaXKHEUIIUX
BEIIIESCTB (aTHIIeH, alleTUJICH, TJIMLEPUH, denon,
dbopManbpaerua, YKCyCHas KHCIIOTA, TJIMIWH, YTapHBIA ras,
VIJIEKUCIIBIA  Ta3, aMMHUaK, TallleHass W3BeCThb, HeEralieHas
U3BECTh, IMMHUTHEBAas COJa W JIPYTHX), COCTaBIATH (DOpPMYIBI
HEOPraHWYECKUX W OpPraHMYECKUX BEILIECTB, YPaBHEHUS
XUMUYECKUX PEaKUuid, OOBICHATh MX CMBICI; TOJITBEPKIATh
XapaKTepHbIC XHMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3aMUCSIMH YpaBHEHUM
XUMHYECKUX PEAKIIU;

- yMeTh YCTaHaBIMBAaTh MPUHAIJICKHOCTh  HU3YyUYEHHBIX
HEOPraHWYECKUX W OPraHMYECKUX BEILECTB K OMpPEACICHHBIM
KJIaccaM M TPYIIaM COCJIMHEHHH, XapaKTepru30BaTh UX COCTaB
U BaXHEHIIMEe CBONCTBA; ONPEAEHATh BHUABI XHUMHYECKUX
cBs3el (KOBaJieHTHAs, MOHHAs, METaJUTMYecKasi, BOJOPOIHAs),

THUIIBI KPUCTAJUTMYECKUX pemeToK BEILIECTB;
KJIACCU(PUITMPOBATH XUMUYECKUE PEAKIINU;
- chopMUpOBaThH MIPEICTAaBICHUS: 0 XUMHYECKON

COCTAaBJISIOUIEN €CTECTBEHHOHAYYHON KapTHHBI MHpa, pOJIU
XUMHUHM B I[IO3HAHUM SIBICHUH NPUPOIbI, B (OPMUPOBAHUU
MBIIUIEHUS! ¥ KYJAbTYPBl JIMYHOCTH, €€ (DYyHKIMOHAIBbHON
IPaMOTHOCTH, HEOOXOJUMOW [JIsi pEelIeHUs MPaKTUYECKUX
3aa4 M HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUICHHUSI K CBOEMY
3JI0pOBBIO U IPUPOAHOI cpefe;

- YMETb MpPOBOJAUTH PAcCUeThl MO XUMHUYECKUM (QopMmylaM Hu
YPaBHEHUSAM XUMHYECKHX pPEaKIUil C HCIOJIb30BAaHUEM
(Gu3MYeCKUX  BEIMYMH, XapaKTepPU3YIOLIMX BEIIeCTBA C
KOJMYECTBEHHOM CTOpPOHBI: Macchl, 0o0beMa (HOpMaJbHBIE
yCIOBUSI) Ta30B, KOJIMYECTBA BELIECTBA; HCIIOJIb30BATH
CHCTEMHBIE XMMHYECKHE 3HAHMs ISl NPUHATHS pEIIEeHU B
KOHKDETHBIX  JKM3HEHHBIX  CHUTYyalusX, CBSI3aHHBIX C




BEIIECCTBAMU 1 UX IIPUMCHCHUEM

OK 02. Hcmoap3oBarhb
COBpEMEHHBIC CPEJICTBA

MOWCKa, aHalW3a H
WUHTEPIpPETAINN
uHpopManuy, u
WH(POPMAIIMOHHBIC
TEXHOJIOTUU JUISt
BBITTOJIHEHUS 3ama4
npodeccHnoHATEHOM
JeSTEIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(hOpMUPOBAHHOCTH MHUPOBO33pPEHU,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HayKu M OOIIECTBEHHON MpPaKTHUKH,
OCHOBaHHOTO Ha Jaore KYJIBTYD,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEpPUICHCTBOBAHUE A3BIKOBOM M YHUTATEIbCKOU
KYJIbTYpbl KaK CpPEICTBa B3aUMOJIECHCTBUS MEXKIY
JIFOJIbMU U TTIO3HAHUS MUDA;

- OCO3HAaHUE LIEHHOCTU HAYyYHOH JEsTEeNbHOCTH,

TOTOBHOCTh ~ OCYHIECTBJIATb  IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO JIeATETLHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE;

OBjaseHHe  YHUBEPCAJIBHBIMH  YUeOHBIMU

NMO3HABATEJIbHBIMU J1eHCTBUAMM:

B) pa6ora ¢ undopmanmeii:

- BJIQJIETh HAaBbIKAMU MOJIyuyeHUs: MH(POpMaLuu U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIIATh MTOUCK, aHATIN3, CUCTEMATU3AINIO U
WHTEpIpeTani0 UHPOpMalUU pa3IudHbIX BUIOB
1 (hopM Ipe/ICTaBICHNUS;

- co3JaBaTh TEKCThl B Pa3IMYHBIX (hopmaTax c
y4eToM Ha3HaueHuss uHPoOpMaluu U LEeJIeBOH
ayTUTOPUH, BBIOWpas ONTUMalbHYI0 (opmy
MIPe/ICTaBICHUS U BU3YyaIH3aliH;

- OIICHMBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTh
nH(poOpMallUM, €€ COOTBETCTBUE TMPABOBBIM H
MOpaJIbHO-ITUYECKUM HOpPMaM;

- HCIOJNb30BaTh CpPEeACTBa HMH(YOPMALMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJOIMM B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX u

- YMETh IUIAHUPOBATH U BBIMOIHATH XUMUUYECKUI SKCIIEPUMEHT
(mpeBpallleHHsT OpPraHWYecKUX BEHIECTB IMpU HarpeBaHUH,
MOJIyYeHUE HTHJICHA M U3Y4YCHHE €ro CBOMCTB, Kau€CTBEHHBIC
peakuuMyd Ha albJerujipl, Kpaxmall, YKCYCHYI KHUCJIOTY;
JeHaTypalusi O€NKOB MpU HArpeBaHUM, IBETHBIC pPEAKIIUU
0eNKOB; MPOBOAMUTH PEAKIIMM HOHHOTO OOMEHa, OMpeAeNsiTh
cpelny BOAHBIX pPAcCTBOPOB, KAueCTBEHHbIC pEaKIMU Ha
cynbdar-, KapOOHAT- U XJIOPUJ-AaHUOHBI, HA KATUOH aMMOHHUS;
pemaTh 3KCIepuMEHTAIbHBIE 3a/1a4u 1o TeMaM "MeTtaisl" u
"Hemeramnsl") B COOTBETCTBUM C TMPaBWIAMH TEXHHUKHU
0e30macHOCTH  Tpu  OOpalieHuH C  BEHIECTBAMU U
1a00paTOpHBIM  000OpYIOBaHUEM; MPEACTABIATh PE3YNIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (opMme 3amucu ypaBHCHUU
COOTBETCTBYIOIIUX peakuuii u (GopmMynupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- yMeTh  aHaJU3UpPOBAaTh XHUMHUYECKYID  WH(OpPMAIIHUIO,
MOJTYy4YaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpPEACTB MacCCOBOM
nHpopmanuu, cetb UIHTEpHET U Apyrue);

- BJIAZIETh OCHOBHBIMU METOJaMU HAYYHOT'O MO3HAHMS BEILIECTB
U XUMHUYECKHX  sBJIeHHH  (HaOmoJeHWe, H3MEpeHue,
SKCHEPUMEHT, MOJECIMPOBAHNUE);

- YMETh TPOBOJUTH PACUYETHl MO XUMHUUYECKHM (opMyiaaM H
YpaBHEHUSIM XHUMHMUYECKUX pEaKIUd C  HCIOJIb30BAHHEM
(GU3UYECKUX  BEJIIMYMH, XapaKTepU3YIOIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0oObeMa (HOpMabHBIC
yCIOBUSI) Ta30B, KOJIMYECTBA BELIECTBA; HCIIOJIb30BATh
CHUCTEMHBIE XMMHUYECKHE 3HAHUS [UJIsl MPUHATUS DPEIICHUA B
KOHKPETHBIX  JKU3HEHHBIX  CHUTyallMsiX,  CBSA3aHHBIX  C
BEILIECTBAMH U X MPUMEHEHUEM




3aad ¢ COOJIIOJCHUEM
IPrOHOMUKH, TEXHUKH
0€30MaCHOCTH, THUTHCHBI, peCcypcocOepeKeHus,
MPaBOBBIX M JTUYECKUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 06€30MMacHOCTH;
- BIIQJICTh HABBIKAMH PACIO3HABAHUS W 3alIUTHI
nHpopManuu, WHGOPMAITMOHHOW OE30IaCHOCTH
JUYIHOCTH,

OpraHU3alUOHHBIX
TpeOoBaHMI

OK 04. DddexrtuBHO
B3aMOJICHCTBOBAaTh M
paboTaTh B KOJUICKTHBE
1 KOMaH]IE

- TOTOBHOCTh K CaMOpPAa3BUTHIO,
CaMOCTOATEJIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOW, MPOEKTHOM M COLMAIbHOMN
NEeSATEIbHOCTH;

OBinanenue YHUBEPCAJIbHbIMHU
KOMMYHUKATUBHBIMU 1eCTBHAMM:

0) coBMeCTHasl 1eSITeJIbHOCThD!

- IIOHMMaTb M MCIIOJB30BaTh MPEUMYILIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

- IPUHHUMATh LEIM COBMECTHOM JEATEIIbHOCTH,
OpraHu30BbIBaTh U KOOPIUHUPOBATH AEHCTBUS 1O
€e JOCTHXXEHHUIO: COCTaBJIATh IUIAaH JECHCTBUM,
pacnpenenarb  poJiM  C  YYETOM  MHEHUU
YYaCTHUKOB OOCYXKIaTh PE3yNbTaThl COBMECTHOU
paboTHI;

- KOODAWHHPOBATh U BBHINONHATH paboTy B
YCIIOBUSX peanbHOoro, BUPTYAJILHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYHIECTBJISITh TO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIUYHBIX CHUTYaLHsX, MPOSBIATH

TBOPYECTBO " BOOOpakeHue, OBITh
WHUIMATUBHBIM
Osaanenne YHUBeEPCAJbHBIMH

peryJsiTUBHbIMH JeHCTBUSIMU:
) IPUHATHE ce0sl M APYIUX JIOaeii:

- YMETh IUIAHUPOBATH U BHIMOIHATH XUMHUYECKHI SKCIIEPUMEHT
(npeBpallleHusT OpPraHWYeCKUX BEIIECTB IpU HArpeBaHUU,
MOJTy4YeHUE STUJICHA U U3y4YEHHE €ro CBOWCTB, Ka4eCTBEHHbIE
peakuuMyu Ha albJerujipl, Kpaxmal, YKCYCHYIO KHUCIOTY;
JneHatypauus O€TKOB IpU HArpeBaHWU, IBETHBIC pEaKIUU
OCJIKOB; TIPOBOJIUTH PEAKIIMM HOHHOTO OOMEHa, OMpEaeisATh
Cpely BOAHBIX pAacTBOPOB, KAaueCTBEHHBIC pEAKIMU Ha
cynbdart-, kapOoOHAT- U XJIOPUA-aHHOHBI, HA KaTUOH aMMOHUS,
pelaTh 3KCIEpUMEHTANIBHBIE 3aauM 110 TeMaM "Metamsl" n
"Hemetamnbl") B COOTBETCTBUM C TPaBUJIAMH TEXHUKH
0e30macHOCTM  Hpu  oOpamleHMM C  BeIeCTBaMM U
1ab0paTOPHBIM  O00OPY/ZIOBAaHUEM; TPEJCTABIATh PE3yJIbTAThI
XMMHUYECKOTO JKCHEpUMEHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuili U (GopMyaupoBaTh BBIBOJBI Ha
OCHOBE ITHX PE3YyJIbTaTOB




- TpPUHAMATh MOTHBBI W apryMEHTBl JPYTHUX
JIOJIEH TpU aHalIM3€e Pe3yJIbTATOB JIEATEIHHOCTH;

- MPU3HABaTh CBOE IIPABO M MPaBO JAPYTHX JIFOJCH
Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTh IIOHMMAaTh MHp C
MTO3UIUU IPYTOr0 YEJIOBEKa,

OK 07. ConeiicTBOBaThH

COXpaHEHHIO
OKpYJKarolien  cpemsl,
pecypcocOepeKeHHUIo,

INPUMCHATL 3HAHUA 00

B o6y1acTH 3K0JI0rHY€CKOr0 BOCIIUTAHUA:

- ¢(hOPMHUPOBAHHOCTH KOJIOTHYECKON KYIbTYPHI,
MMOHMMAaHWE BIHMSHHUS COLMAIBHO-YKOHOMHYCSCKHX
IIPOLIECCOB  HAa  COCTOSIHME  IPUPOJHOM W
COIIMAIBHOW  CpeJbl, OCO3HAHHE TJI0OATBHOTO

- cdopMupoBaTh MIpe/ICTaBICHHUS: 0 XUMHYECKON
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHHBI MHpa, POJIU
XUMHUH B TO3HAHUU SIBICHUNW NTPHUPOIbI, B (HOPMUPOBAHUU
MBIIUJICHUS W KYJbTYpbl JIMYHOCTH, €€ (PYHKIHOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOW JJsi pElIeHUs MPAKTUYECKUX

U3MEHEHUU  KJIMMaTa, | XapaKTepa 3KOJIOTHYECKUX MPpo0IIeM; 3a/1a4 U IKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
ITPUHLIMIIBI - IUIAHUPOBAaHUE M OCYILECTBICHHE IEHCTBUN B | 3I0POBBIO U IPUPOIHOU Cpene;
OepexIIMBOro OKpy’Kalolllell Cpelie Ha OCHOBE 3HAHUA ILeleHd | - yMEeTh COONII0JaTh MpPaBUIa SKOJIOTHYECKH LIeJIeCO00pa3HOro
IIPOU3BOJICTBA, YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA; HOBEJCHUs B OBITY U TPYIOBOH JEATEIBHOCTH B LENAX
3¢ HeKTUBHO AKTUBHOE HENPUATHE JEHCTBHUM, IPUHOCIIIMX | COXPAHEHUS CBOETO 3J0pPOBbS M OKPYXKAIOLIEH NPHUPOJHOU
JENCTBOBATH B | Bpel OKpYKarollen cpele; CpPelbl; YYUTBHIBATH OIIACHOCTH BO3JEHUCTBHS HA HKUBBIC
YpE3BBIYANHBIX - yYMEHHE IMPOTHO3UPOBATh HEOJIArONPHUSATHBIC | OPTaHU3Mbl  ONPEIENIEHHBIX  BEIIECTB, IOHUMAas  CMBICI
CUTYyaLUsIX JKOJIOTUYECKHUE TOCIEACTBUSA MPEANPUHUMAEMBIX | ITOKA3aTellsd NPEASIbHON JOMYCTUMON KOHLIEHTpaluU

JENCTBHN, MPEAOTBPAILATh UX;

- pacipeHue OIbITA NEeATEIbHOCTH

JKOJIOTMYECKON HAIIPaBIECHHOCTH;

- OBJIAJICHUE HaBbIKAMU yueOHo-

HCCIIEIOBATENILCKOW, MPOEKTHOM M COLMAIbHOMN

JEeSATEIbHOCTH,
[IK 1.1. Yurats | - CIIOCOOHOCTh 51 TOTOBHOCTb K |- c(hOpMHUPOBAHHOCTh MPEJCTABICHUNH: O XMMHUYECKOM
4epTeKU CPEIHEH | CAMOCTOATEIIBHOMY IIOMCKY METOJOB pELICHUs | COCTABIAIOIICH €CTECTBEHHOHAYYHOM KApTUHBI MHpA, POJIU
CIIO)KHOCTH U CJIOKHBIX | MPAKTUYECKUX 3a/lay, MPUMEHEHUIO pa3IMYHbIX | XHMUU B TO3HAHWUU SBJICHUM MNpUPOAbI, B (opMHpOBaHUHU
CBapHBIX METOOB II03HAHUS; MBIIUIEHUSI U KYJAbTYPBl JIMYHOCTH, €€ (DYHKIIMOHAIbHOU
METAJIOKOHCTPYKIMM | - (OpMUPOBaHHWE HAYYHOrO THIA MBIIUIEHUS, | TPAMOTHOCTH, HEOOXOAMMOHN Ui pEeUIeHHs] MPAKTHUYECKUX

BIIQJICHUE HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU
MOHATUSIMM M METOJaMH;  CTaBHUTh U
dbopMynupoBaTh  COOCTBEHHBIC  3aJadyd B
00pa3oBaTENbHON JICATEIILHOCTH M KHU3HEHHBIX

3aa4 M HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUICHHUSI K CBOEMY
3I0POBBIO U IPUPOHON Cpene;

- copMHUPOBAaHHOCTH YMEHHMH BBIBIATH  XapaKTEpHBIC
IIPU3HAKA W B3aMMOCBSI3b W3YYCHHBIX MOHITHH, IPHMEHATH




CUTyalusx.

COOTBETCTBYIOIIME IIOHATUS IIPU OINHCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OpPraHMYECKHUX BEIIECTB M HX
IIPEBPALICHNN; BBIABIIATh B3aMMOCBA3b XMMUYECKUX 3HAHUU C
MOHATUSIMU U TIPEJCTABICHUSMHU APYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- BJAJEHUE OCHOBHBIMM METOJaMU HAy4YHOIO I103HAHUS
BEIECTB U XMMUYECKUX SIBICHUH (HAOJIOJEHHE, U3MEPEHUE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

- c(OpMHPOBAHHOCTh YMEHUH MPOBOIUTH PacCyeThl IO
XUMHUYECKUM (OopMyJiaM U YpPaBHEHUSM XUMUYECKUX pEaKlUi
C MCIIOJIb30BaHMEM (PU3NYECKUX BEJIMYMH, XapaKTEPU3YIOLIMX
BEIIECTBA C KOJMYECTBEHHOHM CTOPOHBI: MAacChl, 0O0beMa
(HOpManbHbIE  yCJIOBUSI) TIa30B, KOJMYECTBA  BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS Ul NPUHATUSA
pELIEHUI B KOHKPETHBIX JKMU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BELIECTBAMH U WX PUMEHEHHEM.
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHOM

JUCHUTILIAHBI

2.1. O0beM IUMCHUIINHBI M BBl Y4eOHOH padoThI

Bun yuye6Hoii padoThl

Oo0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPpaMMBbI IMCHHUILIMHBI 72
B T.4.

1. OcHOBHOE coepxkaHNe 64
BT. 4..

TEOPETUUYECKOE 00yUCHHE 30
MPAKTUYECKUE 3aHATUS 18
1ab0paTopHbIE padOTHI 10
KOHTPOJIbHBIE pa0OTHI 6
2. [IpopeccnonaibHO-OPHEHTUPOBAHHOE CO/IEPKAHME 6
(conep:kaHue MPUKIATHOTO MOTYJIs1)

B T.4.:

TEOPETHYECKOE 00yUEHUE 2
MPAKTUYECKUE 3aHITUSA 4
NuavBuyanbHbIA IPOCKT HET
IIpomexyTounasi arrecrauus (quddepeHIUPOBAHHBIN 2

3a4eT)
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2.2. TemaTu4ecknil IJIaH U COAEPKAHMUE TN CIUTLINHBI

HaumenoBanue pasnenon Coneprxanue yueOHOro MaTepuaia (OCHOBHOE U MPO(eCcCHOHAIBHO-OPUEHTHPOBAHHOE), O6Bvem
U TeM 1a00paTOPHBIC U MTPAKTUIECCKHUE 3aHITHS, IPUKIATHON MOIYIh (TIPY HATTUYUHN ) JacoB
1 2 3
OCHOBHOE COJAEP)KAHUE 64
PA3JIEJI 1. OCHOBBI CTPOEHUS BELLIECTBA 6
Tema 1.1. Ctpoenue Cooeporcanue yueonozo mamepuana 4
aTOMOB XMMHICCKHX CoBpemeHHast MOJelib CTpoeHUS aromMa. CHUMBOJMYECKUN S3BIK XUMHUU. XHUMHUYECKUU DIIEMEHT.
SJICMEHTOB 1 PUPONA | JniexrponHas KoHuUrypanus aroma. Knaccudukauus XMMHYECKHX SJIEMEHTOB (8-, P-, d-271eMEHTBI).
XUMHICCKOU CBASH Banentnole  anekTpoHbl.  BaneHTHOCTh.  DJEKTpOHHAs  HpUpPOJa  XUMHUYECKOW  CBS3H. 2
DNEKTPOOTPUIATEIIBHOCTh. BHIIBI XUMHYECKON CBS3W (KOBAJIGHTHAs, WOHHAs, MeETaJUTMYecKas,
BOJIOPOJIHAS) M CITOCOOBI €€ 00pa30BaHuUs.
Ilpakmuueckoe 3anamue 2
1. Pemienue 3aaHuii Ha MCMOJNB30BAHHE XMMHUYECKON CHMBOJIMKM M Ha3BaHWM COEIWHEHUH IO
HOMEHKJIATYpe MEXKIYHAPOJHOTO COI03a TEOPETHUYECKON M TPHUKIAJHOW XUMHH W TPHUBHAIBHBIX
Ha3BaHMH IS COCTaBIIEHUS XUMHUYECKUX (OpMyNn JBYXaTOMHBIX COEIUHEHUH (OKCHUIIOB,
Cynb(UIOB, TUAPUIOB U T.I1.) ¥ IPYTHX HEOPTAHUUYECKUX COCTMHECHUN OTICIIBHBIX KIIACCOB. 2
[TpakTHyeckue 3a/1aHus Ha YCTAaHOBJICHHUE CBA3H MEXKIY CTPOCHHEM aTOMOB XUMUYECKHX JIEMEHTOB
U TIEPUOAMYSCKAM U3MEHEHHEM CBONCTB XHMHUYECKUX 3JIEMEHTOB M UX COCTUHEHHUH B COOTBETCTBHUH
¢ nnosnokeHueM [leproInuecKkon CUCTEMBI.
Tema 1.2. Cooeporcanue yueonozo mamepuana 2
Ieproninieckuit 3aKOH ¥ | [Tpaxkmuueckoe 3anamue 2
tabmuma J[. 1. 2 Tlo v
. puonuyeckas cuctemMa Xumuueckux snemeHToB J[.M. MenneneeBa. du3nveckuii CMbICHT
Mennenecsa Ilepnonnueckoro 3akona /[.M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XUMHYECKHX
DIIEMEHTOB, O0pa3yeMbIX UMH MPOCTBIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C TMOJOKEHUEM
XUMHYEeCKoro 37eMeHTa B [lepmommdeckoit cucreme. MUpPOBO33pEeHYECKOE W HAyYHOE 3HAUYCHUE
ITepuognueckoro 3akoHa J[.M. MenneneeBa. Ilpornossr .M. MenneneeBa. OTKpbITHE HOBBIX 2
XUMHUYECKHX JJIEMEHTOB.
Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3a/IaHUN Ha XapaKTepPU3alUI0 XUMUYECKHIX
3JIeMEeHTOB «MeTajunueckue / HeMeTalUIMYeCKHE CBOMCTBRA, 3JEKTPOOTPUIIATEIbHOCTh XUMHUUECKHUX
DJIEMEHTOB B COOTBETCTBUU C HMX JJICKTPOHHBIM CTPOCHHEM WU TMOJIOKCHHEM B TEPUOAMYECKOM
cucTeMe XxuMmudeckux aneMenToB J[.M. MenaenceBay.
PA3JIEJ 2. XUMHNUYECKHUE PEAKIINN 10
Tema 2.1. Tunsl Cooepicanue yueonozo mamepuana 4
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XMMHYECKUX PEAKIUI

Knaccugukaius 1 TUIIBI XUMUYECKUX PEAKLUi C ydacTheM HeopraHuueckux BemiecTB. CocTaBlieHUe
YpaBHEHUU peaKIMil COCTUHEHHS, Pa3OKEeHHs, 3aMelleHHs, oOMeHa, B T.4. peakUuid TOopeHws,
OKHCJIEHUS-BOCCTAHOBJICHMUS.

VYpaBHEeHUsI OKHCIIEHUs-BOccTaHOBIECHUS. CTerneHb OKHUCIeHUs. OKHCIUTENb W BOCCTaHOBUTEIb.
CocraBieHHE U ypaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOI0M 3JIEKTPOHHOI'O
Oananca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B MPUPOJE, MPOU3BOACTBEHHBIX MpOIleccax U
YKU3HEJESTEIIbHOCTH OPraHU3MOB.

Hpaxmuuecxoe 3aHAmue

3. KonnuectBeHHbIe OTHOIIEHUSI B XUMUU. OCHOBHBIE KOJHMUYECTBEHHBIC 3aKOHBI B XUMHH M PACUETHI
10 YpaBHEHUSIM XUMHUUECKUX peakiuii. Moib Kak eMHUIA KOJIMYecTBa BelecTBa. MosspHas macca.
3aKOHBI COXpAaHEHHUsI MACChl M SHEPTUU. 3aKoH ABoraapo. MosspHelii 00beM razoB. OTHOCUTETbHAS
IUIOTHOCTb ra30B. PacyeTsl 110 ypaBHEHUSAM XUMHUYECKUX PEAKIUN C UCII0JIb30BAaHHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCJIOBUS) ra30B, KOJIMYECTBA BEIIECTBA.

Tema 2.2.
DNeKTpoNIUTHYECKast
JUCCOLUAIUS 1 MOHHBIN
oOMeH

Cooeporcanue yueonozo mamepuana

Teopust anexTponuTUyeckol auccouuanuu. HoHBL OIEKTpPOIUTHI, HEIEKTPOJIUTHL. Peakuuu
uoHHoro oOmena. CocraBieHUE peaklUil MOHHOrO OOMEHa IyTeM COCTaBJICHUS HMX IOJHBIX U
COKpAIIEHHBIX HOHHBIX ypaBHEHHMH. KHCIOTHO-OCHOBHBIE peakuuu. 3aJaHusl Ha COCTaBJICHUE
VOHHBIX PEaKLUn

Jlabopamopnwvie pabomot

1. “Tunsl xumuueckux peakuuii”. MccnenoBanue TUMOB (IO COCTaBY U KOJUYECTBY MCXOAHBIX U
00pa3yIoIIMXCsl BELIECTB) M TNPHU3HAKOB XMMHMYecKMX peakuuil. [IpoBeaeHue peakiuil MOHHOTO
00MEHa, OIIPEJICJIEHUE CPeJIbl BOAHBIX PACTBOPOB. 3a1aHNUs HA COCTABICHNE HOHHBIX PEAKIMH

Kountpoabnas padora Nel «CTpoeHne BelecTBa 1 XUuMHUYeCKHe PeaKIum

PA3/IEJI 3. CTPOEHUE ¥ CBOCTBA HEOPTAHUYECKHX BEIIIECTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U CTPOECHHE
HEOpPraHMYECKUX BEIECTB

Cooepicanue yueonozo mamepuana

[Tpenmet Heopranuueckoit xumuu. Knaccudukaiys HeopraHM4eCKuX BeniecTB. [IpocThie U CIOXKHBIE
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEMIECTB (OKCHIBI, THAPOKCHUIBI, KHCIOTBI, COJIH).
B3auMocBsI3p HEOpraHW4YecKUX BELIECTB. ArperaTHble COCTOSIHUSI BeulecTBa. Kpucraminueckue u
aMop(gHBIC BeIIeCTBA. THUIBI KPUCTAUIMUECKUX PEIIETOK (aTOMHAas, MOJICKYJISIpHas, WOHHasl,
MeTaJlJTN4ecKasi). 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKOMN PEIIETKH.
3aBUCUMOCTh XHMMHYSCKOM aKTHMBHOCTH BCIISCTB OT BHJAa XHMHYSCKOM CBA3M © THIIA
KpUCTATNYECKOH pemeTku. [IpuunHbpl MHOr00Opasus BEIIECTB.

HpakmuueCKoe 3anamue

4, HOMCHKHaTypa HEOPTraHNMYCCKUX BCHICCTB: HA3BAHUC BCHICCTBA HCXOAd H3 HX XHUMHYSCKOHU
(I)OpMy.]IBI WIN COCTaBJICHHE XUMHUYECKOH q)OpMYHLI ncxoasd H3 Ha3BaHUA BCIICCTBA 110
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mexaynapoanou (MIOITAK) unu TpuBuanbHOM HOMEHKIATYpE.

Pemenne mpakTuyeckux 3alaHUM O KiIaccU(pUKALMM, HOMEHKJIATYype M XUMHUYECKHM (opMyiaMm
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHbBIM ra3, YrJEKUCIbIA ra3, aMMHaK, ramieHas
U3BECTh, HETralleHas H3BECTb, INUThEBas COJa W JPYTUX): Ha3blBaTh M COCTaBIATH (OPMYIIbI
XUMHUYECKHX BEIECTB, ONPEACIATh MPUHAMIEKHOCTD K KIIaccy.

Hcrounnku xumuueckoi nHdopMmanuu (cpeacTs MmaccoBoi nHpopmanuu, cetb MHTepHer u npyrue).
[Touck nHpopManny Mo Ha3BaHUAM, HJICHTH(UKATOPAM, CTPYKTYPHBIM (hopMyJiam.

Tema 3.2. dusuxko- Cooepicanue yuebnozo mamepuana 8
XUMITACCKUC CBOMCTBA I\ forq g1, O6ime (pu3HUecKie  XUMIUECKHE CBOHCTBA MeTaiLToB. CIIOCOOB! MOydeH s, 3HaUeH e
HCOPTAHMICCKIX BEHICCTB |y joranion n HEMETAIOB B HPHPOJAC H KH3HEIEATENHHOCTH UYeTOBEKA M OpraHm3MoB. Kopposms
METAJIJIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3UU
Hemeramnsl. OO0mue ¢usznyeckue M XUMHYECKHME CBOWCTBA HEMeTa/lloB. THUIIMYHBIE CBOMCTBa
HemetauioB [V— VII rpynn. Krnaccuduxanuss w1 HOMEHKIAaTypa COEIMHEHUN HEMETaJUIoB. 6
KpyroBopoTbsl GMOr€HHBIX 3JIEMEHTOB B IPUPOJIE
XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHI0B, THIPOKCU/IOB,
KUCJIOT, COJIeH U /p.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEILECTB, BOJOPOIHBIX
COEJIMHEHUH, BHICIIMX OKCHJIOB ¥ THJPOKCUIIOB
Ilpakmuueckoe 3anamue 2
5. CocTaBiieHre ypaBHEHUN XUMUYECKUX PEAKLUN C y4acTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAIJIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOpPraHMYECKUX KHUCIIOT, OCHOBaHMM M aM(OTEpHBIX THJIPOKCHIIOB; HEOPraHWYECKUX COJIEH,
XapaKTepU3YIOLINX UX CBOMCTBA. 2
Pemrenne npakTMKO-OPpUEHTUPOBAHHBIX TEOPETUYECKUX 33laHUM HA CBOMCTBA, COCTAB, MOJyYEHHE U
0e30IMacHOe HCIIOJIb30BaHME BAXHEUIIMX HEOPraHWYECKHX BEIIECTB B OBITY W MNPAaKTUYECKOM
JIESITEJIbHOCTH YEJIOBEKa
Tema 3.3. Cooeporcanue yueonozo mamepuana 2
Wnentudukars Jlabopamopuvie pabomol 2
HCOPTAHHMACCKHUX BEMICCTB 5 «MneHtuukanusi HEOPraHMYECKHUX BeLIecTB». PelleHne 5SKCIEepUMEHTAIBHBIX 3a/1ad 0
XUMHYECKHM CBOICTBaM METaNIOB M HEMETAJIOB, IO PAaCMO3HABAHUIO U MOJIYYEHHIO COEAMHEHUN
METAJIJIOB U HEMETAJIJIOB. )
WnenTndukanys HEOPraHMYECKHX BELIECTB C HCIOJIb30BAHUEM HX (PU3MKO-XMMHUYECKUX CBOICTB,
XapaKTEpHBIX KA4eCTBEHHbIX peakuuil. KauecTBeHHble peakiuu Ha cynbdar-, KapOOHAT- U XJIOPU-
AQHMOHBI, HA KATHOH aMMOHMSI
KonTpoabsHas padora Ne2 «CBoiCTBA HEOPraHMYECKHUX BelECTB) 2
PA3JIEJI 4. CTPOEHUE U CBOMICTBA OPTAHUYECKHX BEIIECTB 24
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Tema 4.1.
Knaccudukanus,
CTPOCHHE U HOMEHKJIATypa
OpPraHUYeCKUX BEIIECTB

Cooepicanue yueonozo mamepuana

[TostBnieHKE M pa3BUTHE OPraHUYECKON XUMHHU Kak HayKu. IIpenqmer opranndeckoi xumun. Mecto u
3HA4YCHUE OPTraHUYECKOW XMMHUHU B CUCTEME €CTECTBECHHBIX HayK.

XVMMHYECKOE CTPOEHUE KaK IOPAINOK COCIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJIEHTHOCTH.
OcHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHUSI OpraHMuecKuX coequHennii A.M. bytieposa.
VYrinepoaHslii CKeJIET OPraHUYECKOM MOJIEKYNBl. 3aBUCUMOCTH CBOMCTB BELIECTB OT XMMHYECKOIO
CTpOEHMS MOJIEKYI. M30Mepus U U30MEpPHI.

[Tonsatne o ¢yHkuuoHanbHOM rpynne. Paguxan. IlpuHnunel kiaccupuKanuM OpPraHUYECKUX
COeMHEHUN. MexayHapoaHas HOMEHKJIATypa M IPHUHIUIBI HOMEHKJIATYPBl OPraHWYECKHUX
coequHeHuil. [lonsatue o0 a3zoTcoaepKalllUX COEAWHEHHSX, OMOJIOTMYECKH AKTUBHBIX BELECTBAX
(yrneBosmax, jkupax, Oelkax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEp, IOJHMMED,
CTPYKTYPHOE 3BEHO)

Hpakmuqea(oe 3aHAmue

6. HomeHnknaTypa opraHn4ecKuX COSTUHEHUN OTICIBHBIX KIacCOB (HACBHIIICHHBIC, HEHACBHIIICHHBIC U
apoOMaTHYECKHE YTIIEBOJOPOIbI, CIIUPTHI, (DEHOIBI, allbJETU b, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocraBiieHHE TIOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJI OPTaHUYECKUX BEIIECTB OTACITBHBIX
KJIACCOB, UCTOJNb3yS MX Ha3BaHUs MO CHUCTEMATHYECKON M TPUBHAIBHOW HOMEHKIJIAType (STHIIEH,
aleTuseH, TIuiepuH, GeHomn, dhopmalibaeru, yKCycHas KHUCJIOTa, TJIMIMH). PacdeTsl mpocrteifiei
dbopMyIbl OpraHuYecKOl MOJICKYJIbI, HCXOJIS U3 AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CsoiicTBa
OpTaHHYECKHUX
COeTMHEHNN

Cooeporcanue yueonozo mamepuana
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OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEIUHEHMH OTAEIbHBIX KIaccoB (0COOEHHOCTH
KJIacCU(UKAallMM M HOMEHKJIATyphl BHYTPH KJacca; TOMOJOTMYECKHH psag U obmas Qopmyna;
u30MepHst; pu3nyeckue CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOJIYUEHUS):

— MpenaesbHbIe YIIIEeBOAOPOIb! (ANIKaHbl U IUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
MCTOYHUKOB TeIJIa B IPOMBIIIICHHOCTH U ObITY. CBOHCTBA MPUPOIHBIX YTIEBOJOPOIOB, HAXOXKACHUE
B [IPUPOJIE U TPUMEHEHUE AJIKAHOB;

— HeTpeJeNbHble (aJKEHbl, aJKUHBl M aJKaJueHbl) W apoMaTHYeCKue YIIeBoAopoabl. [opeHue
alleTUJIEHA KaK MCTOYHUK BBICOKOTEMITEPATYPHOTO IIJIAMEHU IS CBAPKHU U PE3KH METAJUIOB.

— KHCIIOpOJCOAepKalue coequHeHus: (cmupThl U (eHonbl, KapOOHOBBIE KHUCIOTHI U J(PUPHI,
AJIbACTUABI U KE€TOHBI, )KI/IpI)I, yrHeBOJIBI). HpaKTquCKOC HpI/IMeHeHI/Ie OTUJIICHTJINKOJIA, eruepHHa,
denona. I[lpumenenne dopmanpaeruaa, aneTalbAeruaa, YKCYCHOW KHCIOThL. Mpblna Kak COJU
BBICIIMX KapOOHOBBIX KHCIOT. MOIOIIIME CBOWCTBA MbLJIa.

— a3oTcojepKalllue COeAVHEHUs (aMUHBI M AMHUHOKUCIOTHI, Oeiku). BbicokomonekymsipHbie
COEMHEHUS (CHHTETHUYECKHE M OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, OJIMMEp, CTPYKTYPHOE 3BEHO.
[Tonmmmepusanus 3TUICHA KAK OCHOBHOE HAIIPABJICHUE €TI0 MCIOIb30BaHUS.

I'eneTrdeckas CBA3b MEXIYy KJIACCAMU OPTaHUYECKUX COCIUHEHUN.
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Hpaxmuuecxoe 3aHaAmue

7. CBolicTBa OpPraHMYECKHUX COEAMHEHUH OTIENbHBIX KJIAcCOB (TPUBHAIbHAs M MEXIyHapojaHas
HOMEHKJIaTypa, XHMHUYECKHE CBOWCTBA, CIIOCOOBI TOJy4eHHs): TpeAeibHble (aJKaHbl |
LUKJIOQJIKAaHbl), HENpeAeabHble (AIKEHbI, aIKUHbl U alKaJueHbl) U apOMaTHUECKUE YIJIEBOAOPOBbI,
CHHPTHI U (HEHOJIBI, KAPOOHOBBIE KUCIOTHI U APHUPHI, ATbAETUAB U KETOHBI, aMUHBI 1 aMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHUA. 3aJaHus HAa COCTaBJICHUE YPAaBHEHHHM XMMMUYECKHUX pEaKLUi C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS.

8. CocraBneHue cxeM peakuuii (B TOM YHCIE IO MPEUIOKEHHBIM LEMOoYKaM IpeBpalleHuid),
XapaKTEPU3YIOIUX XUMHUECKUE CBOHCTBA OPraHUYECKUX COSAMHEHUI OTACIBHBIX KIIACCOB, CITIOCOOBI
UX TOJYy4YEHUs W Ha3BaHUE OPraHUYECKUX COCIWHEHUU 10 TPUBHAIBHOM WIM MEXKIYHAPOIAHOU
CUCTEMATUYECKON HOMEHKJIATYpe.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUl Ha CBOWCTBA OPraHUYECKHUX
COEJIMHEHUH OTAEJBHBIX KJIacCOB.

Jlabopamopnuvie pabomot

3. “IIpeBpamieHusi OpraHMYECKUX BelecTB Mpu HarpeBanuu'. [lomydeHne sTHIIeHA ¥ M3yYCHUE €T0
CBOMCTB. MozennpoBaHue MOJEKYJ] M XUMHUYECKHX IPEBPALICHUM Ha NPHUMEpPE 3TaHA, JTHIICHA,
alEeTWICHA U JIp.

Tema 4.3.
WNnentuduxarus
OpPraHUYeCKUX BEIIECTB,
UX 3HaYEeHUE U
IPUMEHEHNE B OBITOBOW U
IPOU3BO/ICTBEHHOMN
JeSITEIbHOCTH YeJIOBEKa

Cooeporcanue yueonozo mamepuana

buooprannueckue coenuHenus. [IpumeHeHne u Oumosormueckas posib yriaeBojoB. OKucieHue
YIJIEBOJAOB — HCTOYHHMK HHEPrMH >KMBBIX OpraHu3MoB. OOIacTH NPUMEHEHUS aMHHOKHUCIIOT.
[TpeBpamenust 6enkoB nuiy B opraHuzMe. buonormueckue ¢yHknuu OenkoB. buonoruueckue
(byHKIUY kUpOB. Posib opraHnyeckoil XuMHUM B pelIeHnd Npo0sieM MHUIEeBOi 6e30MacCHOCTH

Ponb oprannueckoil XuMuM B pELIEHUH NPOOJIEM SHEPreTHdeckoi Oe30macHOCTH, B Pa3BUTUU
MEAMIMHBI, CO3JaHUM HOBBIX MAaTE€pUAJIOB, HOBBIX MCTOYHUKOB DSHEPIrUU (aJIbTEpHATHUBHBIC
UCTOYHUKU BSHepruu). OmacHOCTh BO3JAEHCTBUS HA KUBbIE OPraHMW3Mbl OPraHMYECKHX BEILECTB
OTJENBHBIX KJIAacCOB (YIJIEBOJOPOJBI, CHHUPTHI, (EHONIbI, XJIOPOPraHWYECKHe MPOU3BOJHBIE,
aJbJIETHIBI U JIP.), CMBICII MTOKa3aTess NPeesIbHO TIOMYCTUMOM KOHIIEHTpaIUH

Jlabopamopuvie pabomuot

4. “Hnentudukanuss OpPraHUYECKUX COSAMHEHUN OTAETbHBIX KiaccoB” WneHTHdukaus
OPTaHWYECKUX COCAMHEHHUH OTIEIbHBIX KJIACCOB (Ha TPUMEpPE albJIETHAOB, Kpaxmala, yYKCYCHOU
KHUCTIOTHI, OETKOB U T.M.) C HUCIOJb30BaHUEM HUX (DU3UKO-XMMHYECKHX CBONCTB W XapaKTEPHBIX
KaueCTBEHHBIX peakuuid. JleHatypanus Oenka mnpu HarpeBaHuu. L[BeTHple peakuum OETKOB.
Bo3HuKHOBEHHME aHATUTHYECKOTO CUTHAIA C TOUYKHU 3PEHUSI XUMHUYECKUX MPOLECCOB MPU MPOTEKAHUU
KaueCTBEHHOU PEaKIIMH, TO3BOJIIONICH UICHTU(DHUITMPOBATH MPE/JIOKEHHBIE OPraHNYECKUE BEIIECTBA

KontpoabHasi padora Ne3 «CTPYKTypa M CBOiiCTBA OPraHM4ecKUX BeleCTBY.

PA3ZJIEJ 5. KHHETUYECKHUE U TEPMOJANHAMHNYECKHUE 3AKOHOMEPHOCTHU NTPOTEKAHUSA
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XUMHYECKHUX PEAKIIUIA

Tema 5.1. CkopocTb Cooepicanue yueonozo mamepuana

XMMHYECKHX PCaKIHi. CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pas3IMYHBIX (PAKTOPOB: MPUPOJBI PEarupyIOIINX BEIIECTB,
XUMHUYECKOe PABHOBECHE |kopneHTpalliil PEArHPYIOIINX BEIICCTB, TEMIIEPATYphl M IUIOMAAN PEAKIIHOHHONW IOBEPXHOCTH.
TennoBble 3¢ (eKThl XMMUYECKUX peakluil. DK30- U SHAOTEPMHUUECKUE, PEAKIIHUH.

OOpatumocTh peakuuil. XMMHUYECKOE PABHOBECHE U €r0 CMELICHHME M0 JECHCTBUEM pPa3IMUHBIX
(GakTOpOB (KOHLEHTpalMs PpPEeareéHTOB WM MPOJYKTOB pPEaKIMM, [aBJICHUE, TemIeparypa) Ui
CO3JJaHUs] ONTUMAJIbHBIX YCIOBUH NIPOTEKaHUs XUMUYEeCKHX ITpoueccos. [Ipunmun Jle [larense.

Hpakmuqea(oe 3aHAmue

9. Pemienne nmpakTUKO-OPHEHTUPOBAHHBIX 33JaHU HA aHATU3 (AKTOPOB, BIMAIONIUX HAa M3MECHEHHE
CKOPOCTH XHMHYECKOH peakiyH, B T.4. C MO3ULMH 3KOJIOTMYECKU Le]eco00pa3sHOro MOBEJICHUS B
OBITY U TPYJIOBOM JIEATEILHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH TTPUPOTHOM
CpeJBl.

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUil Ha IpuMeHeHune npuHnuna Jle-Illarense nus
HAXOXKJCHUs HaIpaBJICHUS CMELICHHUsS paBHOBECUS XHMMHYECKOM peakiuu M aHaiu3 (PakTopos,
BJIMSIIOLIMX HA CMEIIEHUE XUMUYECKOTO0 PaBHOBECHSI.

PA3JIEJI 6. PACTBOPDBI

Tewma 6.1. [Tonsarue o Cooepotcanue yueonozo mamepuana

pacTBopax PactBopenue kak Qusumko-xumuueckuil nporecc. PactBopbl. CiocoObl MPUTOTOBIEHUS PacTBOPOB.
PacTtBopuMocTts. MaccoBass 10511 pacTBOpPEHHOro BemiecTBa. (CMBICH TOKa3aTessd MpeneiabHO
JOTTYCTUMOMN KOHIIEHTPAIMU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKO 0€3011aCHOCTH.

[TpaBuia 3KOJOTHYECKU 11€€COO0PA3HOro MOBEAECHUS B OBITY U TPYJIOBOH NEATEIBHOCTH B LENAX
COXPAHEHHUS CBOETO 370POBbS U OKPYKAIOIIEH TPUPOJTHON CPEibl; OMMACHOCTHh BO3JICHCTBHS HA KUBBIE
OpraHU3Mbl ONPEJEIICHHBIX BELIECTB.

Pemennie npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3a/IaHUN Ha PacTBOPBHI, UCIIOJIb3yeMble B OBITOBOM
Y IPOM3BOACTBEHHON I€ATEIbHOCTH YETIOBEKA

Tema 6.2. UccnenoBanue |Coodeparcanue yueonozo mamepuana

CBOUCTB paCTBOPOB Jlabopamopnuvie paéomol

5. «lIpuroroBnenue pacTBOpOB». IIpUroToBieHHME pacTBOPOB 3aJaHHON (MaccoBoH, %)
KOHIEHTpaluu (C NpPaKTUKO-OPUEHTHUPOBAHHBIMU BOINPOCAMHU) M OIpPEJEIeHUE Cpelbl BOJHBIX
pacTBOpPOB.

Penienue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB.

IMPOPECCUOHAJIBHO-OPUEHTUPOBAHHOE COJAEPKAHUE (COAEP KAHME ITPUKJTATHOI'O MOJAYJIA)

PA3JIEJI 7. XUMWSA B BBITY U TIPOU3BOJACTBEHHOM JEATEJIbHOCTH YEJIOBEKA

Tema 7.1. Xumus B ObiTy u|Codeporcanue yuedonozo mamepuana
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HoBeiimme nocTwKeHUsT XUMUYECKOM HAyKM W XUMUYECKOM TeXHOJOruu. Ponp Xumuu B

MIPOU3BOACTBEHHOMN

JESTEIbHOCTH YeJIOBEeKa | 00eCleYeHUH SKOJOTMYECKON, SHEPreTUYeCKOl W MUIIEBON 0Oe30MacHOCTH, Pa3BUTUU MEIULIUHBL. 5
[TpaBuiia moucka W aHaTW3a XUMHUYECKOW WHQPOPMAIMHM U3 Pa3IUYHBIX HNCTOYHHKOB (HAy4YHAs U
yueOHO-Hay4YHas JIUTepaTypa, CpelICTBa MaccoBOM nH(popmaiuu, cetb HTepHET)
Ilpakmuueckoe 3anamue 4
9. Ilouck ¥ aHAJINU3 KEHCOB O MPUMEHEHUN XMUMUYECKUX BEIIECTB M TEXHOJIOTHHA C Y4ETOM OymyIIei
npoecCHOHANBHOM  NEATENbHOCTH IO TeMaM: BaKHEWIIUE CTPOUTENbHbIE  MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepHualibl, KpPacKH, CTEKJIO, KEepamMHuKa, MaTepuaibl Jid DJIEKTPOHUKH, 4
HaHOMaTEepHaJlbl, TEKCTUJIbHbIE BOJIOKHA, HCTOYHHUKU HHEPTrUH, OPraHUYECKUE W MHUHEpaJbHbIC
yI00peHus, JICKapCTBEHHBIEC BEIIECTBA, OBITOBAS XHUMHUSI.
3amura: [IpencraBienue pe3yabTaToB penieHus KelicoB B hopMe MUHU-IOKJIa/1a C Pe3eHTaleH.

Ilpomerxcymounan ammecmayusn: oughgpepenyupoeannslit 3auem 2

72

Bcezo uacos:
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3. YCJIOBUSA PEAVINBALIMU ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

3.1. TpeGoBaHusi K MAaTePHAJIBLHO-TEXHHYECKOMY O0eceYyeHn 0

JUtst peanu3anuy nporpaMMbl AUCIUIUIMHBI JOJKHBI OBITh MPEyCMOTPEHBI
CIIEyIOIMe CHeluaabHble TMOMEUICHHs: Yy4eOHBbI KaOMHET XUMHUU W/WId
y4eOHOM XUMUYECKON JTa00paTopuu.

O6opynoBanne yueOHOro KaduHera:

Harnsansle mocoOusi: (Habopbl MIAPOCTEPIKHEBBIX MOJIEIEH MOJIEKYI,
MOJICNIA KPUCTATUYECKUX PEIIETOK, KOJUIEKIIUU MPOCTHIX U CIOXKHBIX BEIIECTB
W/WIU KOJUIEKIUMU MOJIMMEPOB; KOJUIEKIIMS TOPHBIX MOPOJ U MUHEPATIOB, Ta0JIHLIA
MenneneeBa, yueOHble GUibMbI, IUPPOBBIE 0OPA30BATEIIBHBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00y4eHHs:

(koMIIBIOTEp C YCTPOWCTBAMHU BOCHPOMW3BEACHUS 3BYKa, TPUHTED,
MYJIbTUMEINA-TIPOCKTOP C AKPAHOM, MYJIbTUMEIUNHAS JTOCKA, YKa3Ka-TIPEe3eHTEP
JUTSL IPE3CHTAIHH ).

Oo6opynoBanue jadopaTopuu U pado4ux MecT Ja00paTOPHH:

MEH3YPKH, THUINETKA-KANCIbHUIBI, TEPMOMETPBI, MHKPOCKOI, JIYIIHI,
NpPEIMETHBIE W TIOKPOBHBIE CTEKJA, IUIAHIIETHl JJIsl KaleJdbHbIX pEeaKIHid,
¢bunbTpoBasibHAasg Oymara, NPOMBIBAIKH, CTEKJISHHbIE NPOOUPKH, pPE3HMHOBBIC
npoOkH, (oHApUKHU, HAOOpP PEAKTUBOB, CTEKJISHHBIE MAJOYKH, MITATUBBI IS
MPOOUPOK; MEPHBIC ITWIMHIAPHI, BOPOHKU CTEKJISHHBIC, BOPOHKHU JCIIUTEIbHBIC
muuHapuyeckue (50-100 wmut), cTtynku ¢ mectukoMm, (GapopoBble UAIIKH,
MUHIETHI, GUIBTPHl OyMakHbIC, BaTa, MapJiisd, YaCOBbIE CTEKJIA, JIEKTPOILTUTKH,
7abopaToOpHBIEC IMITATUBBI, CIUPTOBBIE TOPEJIKH, CIIMYKHU, MPUOOP ISl TIOTyUCHUS
razoB (WM mpoOHpKa C Ta300TBOJHON TpPyOKOil), nepkartenu uisi TpOOUpOK,
CKJISIHKM ISl XpaHEHUsl PEaKTUBOB, Pa3aTOYHbIE JOTKH; XUMUYECKHE CTaKaHbl
(50, 100 u 200 wmur); mIMAaTeNu; MUHUETHI; TUTEIbHBIC UMb, CEKYHIOMEPHI
(taitmepsr), mepabie podupku (Ha 10—20 M) u MepHbie K00kl (25, 50, 100 u
200 wmut), BomsHast OaHs (MJIM TEPMOCTAT), CTEKJISIHHBIC MAJOYKW; KOHUYECKUE
KojObl jgns  tutpoBanus (50 w100 wmu1); WHAMKATOPHBIE TIOJOCKU IS
ompenenenuss pH w crammapTHas WHAMKATOpHAs IIIKala, YHUBEPCAIbHBIN
uHauKarop; nunetku Ha 1, 10, 50 mu (um mo3zaropst Ha 1, 5 u 10 M), 6ropeTku
JUIs. TUTPOBaHMS, MeauuuHckue mmpuilsl Ha 100—150 mu, nmaGopaTopHble W/ WK
aHajguTU4yeckue Bechl, pH-meTpbl, cymmubHbI 1ikad, u Jap. J1abopaTopHOE
o0opy0BaHUE.

3.2. MudopmanuonHoe odecrneyeHue 00ydeHUs

3.2.1. OcHOBHBIE MEYATHHIEC U3TAHNA.
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1.An¢punorenoBa, M. B. Xumus: yuyeOHUK M TPaKTUKyM IJsI CPEIHETO
npodeccuonanbHoro oopazopanus / M. B. Andpunorenona, A. B. baGkos, B. A.
[TorikoB. — 2-¢ u3a., uctp. u gomn. — Mocksa: M3narensctBo HOpaiit, 2022. —
291 c.

2.1lleromuxuna, H. A. OOmas xwmus: yueOnuk mist CIIO / H. A.
[[Meromxuna, JI. B. MunaeBckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxkonbckuit, A. b. Xumusa: y4eOHUK M TPAKTHKYM JUIsI CPEIHETO
npodeccuonansaoro obpazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3]1., iepepad. u nporn. — Mocksa: UznarensctBo FOpaiit, 2022. — 507 c.

4. Xumus: yueOHUK A cpeaHero npodeccuonaabHoro oopaszosanus / 1O.
A. Jlebenes, I'. H. ®aneeB, A. M. T'omy6es, B. H. IllanoBan; mox oOmieit
pemakimerr . H. danmeeBa. — 2-¢ wm3m., mepepadb. m mom. — Mocksa:
N3parensctBo Opaitr, 2022. — 431 c.

3.2.2. JIONOJTHATEIbHbI€ HCTOYHHKH

1. Xumusa. 10 knacc. YraoyOn€Huelii ypoBeHb: yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, B.M. Tepenun, A.A.JIpo3noB, B.B.JIynun; mnoa pen.
B.B. JIynuna. — M.: IIpocBemienue, 2022. — 446, [2] c.: ui.

2. Xumuda. 11 xmacc. YrnyOnéuueiii ypoBeHb: yueOHUK/ B.B. Epemun,
H.E. Ky3pmenko, A.A. [dposnos, B.B.Jlynun; nox pen. B.B. Jlynuna. — M.:
[IpocBemienne, 2022. — 478, [2] c.: u.

3. Xumwus. Yriybnenusid ypoBenb. 10—11 kiaccer: pabodasi mporpamMma
k quann YMK B.B. Jlynuna: yueGHo-MeToquueckoe nocooue / B.B. Epemusn,
A.A. [Iposnos, 1.B. Epemuna, 2.10. Kepumos. — M.: lpoda, 2017. — 324, [1]
C.

4. Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko,
B.1. Tepenuna, A. A. [po3noBa u np. «Xumus. YTriayOneHHbIH ypoBeHb». 10
kinacc / B. B. Epemun, A.A. [po3noB, N.B. Epemuna, B. . MaxoHnuna,
O. 1O. CumonoBa, 2.1O. Kepumos. — M.: JIpoda, 2018. — 339 c.: uu.

5. Meronnueckoe nocodue k yueouuky B. B. Epemuna, H. E. Ky3pmenko,
A. A. [Ipo3noBa u ap. «Xumus. YrayOneHHblii ypoBeHby». 11 kmacc / B. B.
Epemun, A.A. Jlpo3nos, N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrona, 3.1O.
Kepumon. — M.: [Ipoda, 2018. — 423 c.: un.

6. T'ycema, E. B. Xumus ansa CIIO: yue6HO-MeTonnyeckoe nocodue / E.
B. I'yceBa, M. P. 3uranmmna, /[. . KynukoBa. — Kazans: KHUTY, 2019. —
168 c. — ISBN 978-5-7882-2792-4. — Texkcr: »nexTpoHHbld // JlaHb:
AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/196096 (nmata obOpamenms: 14.10.2022). — Pexum
JOCTYyTIA: JJIsl aBTOPU3. MOJIh30BaTEIIEH.
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7. UYepnukoBa, H. lO. Xumuss B [IOCTYHOM H3JIOKEHUU: Yy4uyeOHOE

nocobue st cno / H. FO. YepnukoBa. — 2-e usn., crep. — Cankr-IlerepOypr:
Jlanb, 2022. — 316 ¢. — ISBN 978-5-8114-9500-9. — Tekcrt: aneKTpOHHBIN //
Jlanb: AIIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:

https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). — Pexum
JIOCTyMA: JIJIsl aBTOPH3. TOJIb30BaTEICH.

8. lleBuunpina, JI. B. Xumus: yue6noe nocodue / JI. B. llleBHunsina, A.
N. AmapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-
3345-4. — TekcT: NeKTPOHHBIN // JIaHb: 3JIEKTPOHHO-OUOINOTEYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/118505 (nara oOpamenus: 14.10.2022). —
PexxuMm noctyna: juist aBTOPHU3. MOJIb30BATENCH.

9. bmunos, JI. H. Xumusa: yuebnuk mis CIIO / JI. H. bmunos, U. JI.
[Teppunora, T. B. CokonoBa. — 2-¢ m3x., crep. — Cankr-IlerepOypr: Jlanp,
2021. — 260 c. — ISBN 978-5-8114-7904-7. — Texcrt: anexTpoHHbIH // JlaHb:
AIEKTPOHHO-OMOIMOTEUHAs cucTema. — URL:
https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022). — Pexum
JIOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

10. I'abpuensn, O. C., JIpicoBa, I'. I'. Xumus: KHUTA JJIs IPETIOaBATEIS:
yae0.-meToa. mocodue. — M. Akanemus, 2012. - 332 c.

11. YepuukoBa H. 1O., MemepskoBa E. B. Pemaem 3amaun mo xumuu
camocTtoATenbHOo: yueoHoe nocodue / H. F0. Yepnukona, E. B. MemepsakoBa —
Cankrt-IletepOypr: Jlansb, 2022. — 328 c.

12. PeznukoB B. A. COopHUK ympaXKHEHHWW M 3a7a4 MO OPTaHUYECKOU
xuMun: yaeoHoe rmocooue / B.A. PesuukoB — Cankrt-IlerepOypr: Jlansp, 2021. —
226 c.

13. Kanyctuna A. A., Xampuenko WM. T'., Jlubano B. B. OOmas u
Heopranuyeckas xumus. [Ipaktukym / A. A. Kanycrtuna, W. I'. Xansuenko, B.B.
JIn6anoB — Cankrt-IlerepOypr: Jlans, 2020. — 152 c.

14. T'abpuensn O.C. Xumust: yueO. mis ctya. npod. yued. 3aBejeHuin /
O.C. TI'abpuensn, N.I'. Octpoymos. — M., 2016.- 256 c.

15. Ta6puensa O.C. Xumus ana mnpodeccuid H  CHEIUATbHOCTEH
TEXHUYECKOTO Tpowist: ydeOHWK g CTYA. YUYpPeXKICHHH cpen. mpod.
obopazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-e usm., crep. — M. :
N3 parenbckuil ueHTp «Akanemus», 2017. — 272 c.

3.2.3. UHTepHeT-pecypcehl:

1. hvsh.ru — XXypuan «XuMus B MIKOJIE».

2. https://postnauka.ru/themes/chemistry — nekiuu mo XMMHU Ha caiTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780

Hayuno-monynsipHblii MpOeKT «DaeMeHThl Oonblioi Hayku» (¢usuka,
XMMHMsI, MaTEMaTHKa, aCTPOHOMUS, HAYKH O JKM3HM, Hayku o 3emiie). HoBoctu
HAyKHU, KHATY, HAYYHO-TIOIYJISIPHBIE CTaThH, JIEKIIUHU, SHIIUKJIONIEUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuyHO-nonyssipHoro xypHana «llorenumam». XypHan uznaércs c
2005 1., ¢ 2011 r. — pazgen «Xumus».

4, http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4YHO-TIOMYJISIPHOTO JKypHasa «XuMHUA U KU3Hb». JKypHan

n3naéres ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpBITaH BJIGKTPOHHa}I 6I/I6JII/IOTeKa XUMHYCCKOI'O HOpTaJIa «Chemnet»,

COJIEP)KUT y4eOHble M WH()OPMAUMOHHBIE MaTEpHaNbl JJISl LIKOJbHUKOB U
yuurtenei. B Heill MOXXKHO HalTH y4eOHUKH MO OO0 U HEOPTaHMYECKOW XUMHUH,
OpraHUYeCcKON XMMHH, MYJbTUMEIUaMaTepuaibl, a TAKKE 3a4a4d XUMHUYECKHX
OJIMMITHA]] C PEIIEHUSIMH, 3a/1a41 BCTYIUTEIbHBIX 3K3aAMEHOB JIJIs1 aOUTYPUEHTOB.
6.  http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
WNupopmanmonnsie MaTepuansl 00 oaumnuanax: MOCKOBCKON TOPOICKOM,
Bceepoccuiickoii, Menaeneesckor, MexnyHaponnou. Ilpuenensl 3amauu

TeOpeTI/I‘IeCKI/IX u BKCHCpI/IMCHTaJ'IBHBIX TypOB, HOI[pO6HBIe pCHIeHI/ISI, CIIMCKU U
dboTtorpaduu nodbenurenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema NHCTaHIIMOHHOTO OOYYE€HUs, HallpaBJEHHas B MEPBYIO OYEpelb

Ha TOATOTOBKY K OJMMIIMAJaM BCEX YPOBHEM — OT IIKOJBHBIX [0
Mexnaynaponnoid.  CallT  COAEpKAT  OTPOMHOE  KOJIMUECTBO  3ajad,
CIPYIIIMPOBAHHBIX KaK MO TeMaM, TaK ¥ MO ojgumnuanam. [lo BceM OCHOBHBIM
paszenamM XUMHH TPUBEAEH TEOPETHUUECKUN MaTephall U pa300paHbl PEIICHUS
TUMOBBIX 33/1a4.

8.  http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Toptan mo HanoTexHosorusiM. OCHOBHAs 11€Ib — pPa3BUTHE 00pa30BaAHUS

B 00JIaCTM HAHOTEXHOJOTHH H IIOArOTOBKa K HHTCPHCT-OJIHUMIIMAAC IIO0
HAaHOTCXHOJIOTHAM.

9.  http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas crpaBounass wmHbOpMAIs O XMUMHYECKUX DJJIEMEHTAX W UX

CBOMCTBaX (Ha aHIJIMICKOM SI3BIKE).
10.  http://gotourl.ru/4792 (http://periodictable.ru/)
PycCKOS3BIYHBIN CAUT O CBOMCTBAX XUMUYECKUX JJIEMEHTOB.
11.  http://gotourl.ru/7180 (https://www.lektorium.tv)
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Hexommepuecknii  caiiT ~ OHJAH-OOpa3oBaHWsA,  COAEPNKUT  MHOTO
WHTEPECHBIX O00pa30BaTEIbHBIX KYpPCOB M BHJACOJCKUUNA JUISI IIKOJHLHUKOB,
CTYJIEHTOB U yuuTesield. ECTb HECKOIBKO KypCOB 110 XMMUHU.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblii aBTOPUTETHBIN B MUPE XUMUU

UH(GOPMAIIMOHHBIN HHTEPHET-PECYPC (CaNT IIIATHBIN).
13.  http://www.organic-chemistry.org/
[Topran mo opraHNnYeCKOM XMMHUU HA AHTJIMMCKOM SI3BIKE.
14.  http://www.xumuk.ru
CailT 0 XMMUU: KJIaCCHUYECKHE yYEOHUKH, CIPABOYHUKHU, SHIUKIONEINH,

IIOUCK OPraHUYECKHX W HEOPraHUYECKHUX PEaKIHUH, COCTABJICHUE YpPaBHEHHM
peaKuui.

15.  http://orgchemlab.com/ Caiit, mocBAIMIEHHBII TpaKTUYECKON paboTe
B J1abOpaTopuu.
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4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

KoHTposlb ¥  OLEHKa  pe3yJbTaToB  OOY4YEHHS  OCYLIECTBIISIETCS
NpernojaBareyieM B IMPOLECCE NPOBEICHUS NPAKTUYECKUX 3aHATHH U
71a00paTOpHBIX PabOT, TECTUPOBAHUSA, & TAKXKE BBIMOJHEHUS OO0YYAIOIIMMHUCS
UHIAMBUIYAJIbHBIX 3aJjaHUM, NPOEKTOB, HCCieNoBaHUI. Pe3ynbrartel 0OydeHuUs
OIIPENEIAIOT, YTO O0yYaroIuecs TOJKHbI 3HaTh, IOHUMAaTh U JIEMOHCTPUPOBATH
10 3aBEPLICHUM U3YUYEHUS! TUCLIUIUINHBI.

g GopMUpPOBaHHUS, KOHTPOJISL M OLIEHKH PE3yJIbTaTOB OCBOCHMSI yueOHOU
TV CUUTIIUHBI UCIIOJIb3YETCS cucrema OLICHOYHBIX MEPOIIPUATHUH,
MpeACTaBIIAIONIas cOO0M KOMIUIEKC YYEOHBIX MEpPONPUSITHI, COrJaCOBaHHBIX C
pesynbraramMu  00y4deHus U copmymupoBaHHbix ¢ ydetom PI'OC COO
(mpeaMetHble pe3yabTaThl o auctuuae) u @IOC CIIO.

Ne OK/IK |Moayas/Pa3nea/Tema PesyabTar Tunbl oeHOYHBIX
o0yueHust MeponpUusITHIA

| OcHoOBHOe coep:KaHue

1 Paznen 1. OcHoBbI ®opmMyJIMpOBaTH
CTPOEHHUsI BellecTBa | 6a30Bble MOHATHS H
3aKOHbI XUMHHU

11 OK 01. CrpoeHne aToMOB CocraBnAartp 1. Tect «CtpoeHue aToMoB
XUMHYECKHUX XUMHUYECKHE XUMHYECKUX 3JIEMEHTOB U
AJIEMEHTOB U NIpUpOLa (bopMmyIbI IPUPOJIa XUMUUYECKOMN
XUMHYECKOU CBS3U COCIMHEHMI B CBSI3UY.

COOTBETCTBUM CO  |2. 3aJauM Ha COCTABIICHUE
CTENEHBIO OKUCIICHHS | XUMUIECKUX HOPMYIT
XUMHUYECKUX JIBYXaTOMHBIX COE€UHEHUM

AJIEMEHTOB, UCXOAs |(OKCUIOB, CYIb(HHUIOB,

U3 BaJICHTHOCTU M |TUJPHUJIOB U T.IL.).
AJIEKTPOOTPUIIATENBH |3. 3a1aHus Ha

OCTH UCIIOJIb30BaHUE

XUMUYECKON CUMBOJIMKU U
Ha3BaHU COCIMHEHUH I10
HOMEHKJIaType
MEXIyHApOAHOTO COI03a
TEOPETUYECKON U
MIPUKJIATHON XUMHH U
TPUBUAIIbHBIX Ha3BAHUM TSI
COCTABJICHUS] XUMHUYECKUX
(hopMyI IBYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U
T.I.) U IPYTUX
HEOPraHUYECKUX
COEIMHEHUH OTJEIbHBIX
KJIacCOB
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar
o0yueHust

THunnl OLEeHOYHBIX
MepOonpUATHH

1.2

OK 01.
OK 02.

[Tepuoanueckuii 3aKoH
u tabnuma J[.1.
Menpeneesa

XapakTepus3oBaTh

COOTBETCTBHUU C UX
IIOJIO’KEHUEM B
MEPUOINYECKOMN

CHUCTEME XUMUYECKUX
anemenToB /[.1.

XUMHUYCCKUC
DJICMCHTHI B

Menpeneena

1. Tect «MeTannuueckue /
HEMETAJUIMYCCKUE
CBOICTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
ITOJIOKEHHEM B
IIEpUONYECKON CHUCTEME
XHMHYECKHUX IJICMEHTOB
.. MenneneeBay.

2. ITpakTuyeckue 3aaHus
Ha YCTAHOBJICHHUE CBSA3U
MEXAYy CTPOCHHEM aTOMOB
XHUMUYECKHX DJIEMCHTOB U
MEePUOUYECKUM
N3MEHEHHEM CBOMCTB
XHMHYECKHX 3JICMEHTOB U
UX COCINHECHHI B
COOTBETCTBHUH C
IIOJIOKCHUEM
Ilepuonuueckoi cucreme.
3. IIpakTuko-
OPUEHTHPOBAHHbIE
TEOPETUYECKUE 3aaHus HA
XapaKkTepU3alnio
XHMUYECKHUX DJIEMCHTOB:
«Meramnyeckue /
HEMETaJNIMISCKHE
CBOICTBA,
3JIEKTPOOTPULIATEBHOCTD U
CPOJZICTBO K DJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHHEM U
IIOJIOKCHUEM B
MIEPUOIUYECKON CHCTEME
XAMUYECKHUX DJIEMESHTOB
J.. MenneneeBa»

Pasznea 2.
XuMH4YecKHe peakuuu

Xapakrepu3oBarhb
TUIIBI XUMHYECKUX

peakuuii

KourpoJubHnas padora
«CTpoeHue BenecTsa u
XUMHUYECKUE pECAKITUN>

2.1

OK 0I.
OK 04.

THuIbl XUMHYECKUX
peakuuin

CocTaBlATh peakuu
pasnoxeHusi, o0OMeHa,

OKHCIIUTECIBHO-

COEIMHEHMUS,

3aMeIICHHUS,

1. 3amauym Ha cocTaBiIcHHUE
YpaBHEHUU pEAKIUM:

— COEIMHEHUS, 3aMENICHHUS,
pasnoxkeHus, 0OMeHa,

— OKHMCJIUTEIIBHO-
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Ne OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar Tunsl OEeHOYHBIX
o0y4eHHUs MeponpusiTHi
BOCCTaHOBUTEJIbHBIE |BOCCTAHOBUTEIbHBIX
peaxkuuu peakuuii ¢ UCI0Ib30BaHUEM
METO0/1a 3JIEKTPOHHOIO
Oananca.
2. 3agauu Ha pacyeT Macchl
BEIIECTBA WIN 00BbEMA
ra30B 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA,
Macce Wi 00bEMY OJIHOTO
13 y4acTBYIOLIUX B
peaKIMU BEIIEeCTB; pacuéThl
Mmacchl (00béMa,
KOJINYECTBA BEILIECTBA)
IPOAYKTOB PEAKIUH, ECIIU
OJTHO U3 BEILECTB UMEEeT
npuMecu
2.2 DNEeKTPOIUTHYECKAS CocraBnarth 1. 3ajaHus Ha cocTaBJIEHUE
JCcCoManus 1 ypaBHEHHUS MOJIEKYJISIPHBIX 1 HOHHBIX
MOHHBIN 0OOMEH XMMHUYECKUX PEAKIIUHU [peakluii ¢ ydacTueM
HMOHHOr0 OOMeHa ¢ [KUCJIOT, OCHOBAHUH U
y4acTHEM COJIEH, YCTAaHOBJICHHE
HEOPraHUYeCKUX |M3MEHEHUS KUCIOTHOCTH
BELIECTB Cpelibl
2. JIaboparopHas paboTa
"TUBI XUMHYECKHUX
peakumit"
3 Pa3nea 3. Ctpoenue u Hccaenosarb KonrtpoabHnas padora
CBONiCTBA CTPOEHHE U «CBoiicTBa
HEOpPraHu4ecKux cBOIiCTBa HEOPraHu4ecKux
BelIeCTB HEOPraHU4eCKUX BeIeCTB)»
BellecTB

26




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar
o0yueHust

THunnl OLEeHOYHBIX
MepOonpUATHH

3.1

OK 01.
K 1.1.

Knaccudukanms,
HOMCHKJIATypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudunuposars
HEOPraHUYECKHe
BElIEeCTBA B
COOTBETCTBHUU C UX
CTpOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTraHUYECKHUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTaBJICHHE XUMUYECKON
(bopMyIIBI HCXOIS U3
Ha3BaHUS BEILECTBA 110
MEXKIYHAPOIHOM WU
TPUBHUAIBHON
HOMEHKJIATYpPe».

2. 3aaun Ha pacyer
MaccoBOM J10JH (Macchl)
XUMHYECKOT0 AJIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aaaHus
1o KiaccupuKammu,
HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPTaHWYECKUX BEILIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHdeckue 3a1aHus
Ha OIpeieJICHHe
XUMHYECKOH aKTUBHOCTH
BEILECTB B 3aBUCUMOCTHU
BHJIa XUMHUYECKOM CBS3U U
TUTIA KPUCTAJUTUYECKOM
pemieTku

3.2

OK 01.
OK 02.
K 1.1.

DOU3NKO-XUMHUYECKHUE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcranaBnuBaTh
3aBUCUMOCTh
(UBUKO-XUMHYECKUX
CBOWCTB
HEOPTraHUYECKUX
BEILECTB OT CTPOEHUS
aTOMOB U MOJIEKYII, a
TaK)Ke TUIa
KPHUCTAIUTNYECKOMN
peueTku

1. Tect «OcoOeHHOCTHU
XHMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3amaHus Ha COCTaBJICHUE
ypaBHEHUU XUMHUYECKUX
peakuuii ¢ yyactueM
MTPOCTBIX M CIIOKHBIX
HEOPTaHNYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
DJIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
THUIPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOMINX UX
CBOICTBA U CIIOCOOBI
MOJTyYeHUSI.

3. IIpakTHko-
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Ne OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar Tunsl OEeHOYHBIX
o0yueHust MeponpusiTuii
OpUEHTUPOBAHHbBIE
TEOPETUUECKUE 3aaHusl Ha
CBOICTBA U MOJIyuYeHUE
HEOPraHUYECKHUX BEILECTB
3.3 OK 01 Nnentudukanus Uccnenosars 1. [IpakTHKo-
OK 02 HEOPraHUYECKUX KAaueCTBECHHbIE OPUEHTUPOBAHHBIC 3aaHUS
OK 04 BEIIECTB peakuu 10 COCTaBJIEHUIO
HEOPraHUYECKUX |XUMHUYECKHX PEeaKIHii ¢
BEILIECTB y4acTHEeM HEOPTaHUUECKUX
BEIIECTB, UCIIOJIB3YEMBIX
JUTSL UX UICHTU(UKAIINH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPTraHWYECKUX BELIECTB”
4 Paznea 4. Ctpoenue u HccnenoBarp Konrtpoabnas padora
CBOliCTBa CTPOEHHUE N «CTpoeHne U CBOMCTBA
OpPraHMYecKux cBoiicTBa OpPraHMYecKuX BellecTB»
BelleCTB OpPraHu4YecKux
BellleCTB
4.1 OK 01. Knaccudukanms, Knaccudunuporats |1. 3amanust Ha cocTaBiIeHHE
K 1.1. CTPOCHHE U OpraHUYECKHE Ha3BaHUU OPraHUYECKUX
HOMEHKJIaTypa BEIIIECTBA B COETMHEHUI 110
OpPTraHWYECKUX BEIIECTB| COOTBETCTBUU C UX |TPUBUATILHOUN HIIN
CTPOECHHEM MEXIYHAPOAHOU
CHUCTEMaTUYECKON
HOMEHKJIaType.
2. 3ajaHus Ha COCTaBJICHUE
TIOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPTraHWYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreiiieit GopMyIbl
OpPraHUYECKON MOJIEKYJIbI,
HCXO/ISl U3 DIIEMEHTHOIO
cocrana (B %)
4.2 OK 01. CaoiicTBa YcranaBinuBaTh 1. 3agaHus Ha coCTaBIeHUE
OK 02. OpraHUYeCKHUX 3aBUCUMOCTH YPaBHEHUN XUMUYECKUX
OK 04. COCIMHEHU N (U3NKO-XMMHYECKHX |pEeaKLUil C yyacTHEM
IIK 1.1. CBOMCTB OPraHUYEeCKHUX BEIIECTB HA
OpraHUYECKUX OCHOBaHMU UX COCTaBa U
BEIIECTB OT CTPOEHUS |CTPOCHHS.
MOJIEKYJT 2. 3agaHus Ha COCTaBJICHUE

YpaBHEHUH XUMHUYECKUX
peakuui,
WUTIOCTPUPYIOIINX
XMMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB

28




Ne OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar Tunsl OEeHOYHBIX
o0y4eHHUs MeponpusTHi
POTEKaHUs JaHHbBIX
pEaKUHl U TEHETUYECKOU
CBSI3M OPraHUYECKHUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacuerHble 3a1a4yu 11O
YPaBHEHUSIM PEAKLIM C
y4acTHUEM OPTaHUYECKUX
BEIIECTB.
4. JIaboparopHas paboTa
“IIpeBparieHust
OpPraHMYECKUX BEIIECTB MIPH
HarpeBaHuu"
4.3 OK 01. Wnentudukamms Hccnenosath 1.IIpakTuko-
OK 02. OpraHUYECKUX KaueCTBEHHbIE OPUEHTUPOBAHHBIE 3aJaHUs
OK 04. | BemiecTB, UX 3HAUYCHUE peakuuu 10 COCTaBJICHHUIO
K 1.1. Y IPUMEHEHUE B OpraHNYeCcKHUX XUMHUYECKHUX PEaKIHii ¢
OBITOBOM U COCIMHEHU N y4acTUEM OpraHUYECKUX
MIPOU3BOJICTBEHHOM | OTAENBHBIX KJIACCOB |BEIIECTB, B T.U.
JIeSITEIIbBHOCTH UCIIOJIB3YEMBIX JUISI UX
YenoBeKa uaeHTU(UKAIK B OBITY U
IPOMBILIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus
OpPraHUYECKUX COEAVNHEHNN
OTJIEJIbHBIX KJIACCOB”
5 Pazneu S. Xapakrepu3oBatb
Kunernueckue u BJIMSIHUE
TePMOAMHAMHYECKHE Pa3IHYHBIX
3aKOHOMEPHOCTH (paxTopos Ha
NMPOTEeKAHUA PaBHOBecHE U
XMMHMYECKHX peakuui CKOPOCTh
XHMHYECKHX
peaxkuuii
5 OK 01. |Ckopoctb xumuueckux | XapaxrtepuszoBatb |I[IpaxTuko-
OK 02 | peakuuii. Xummuueckoe BIIUSIHUE OPUEHTUPOBAHHBIE
IIK 1.1. paBHOBECHE KOHIEHTPALINHU TEOPETUYECKUE 3alaHUs HA
pearupyroummx aHanu3 (paKkTopoB,
BELIECTB U BIIUSIIOLIUX HA U3MEHEHHE
TEMIIEPATYpbl HA  |CKOPOCTU XMMHUYECKOM
CKOpPOCTH peakuuu. IIpakTuko-
XUMHUYECKUX PEaKIUi [OpUEHTUPOBAHHBIE 3aaHUS
XapakTepu3oBaTh |Ha MPUMEHEHHUE MPUHIIUIA
BiusHue u3MeHnenus |Jle-lllarenwve ans
KOHLIEHTPALUU HaXOXJCHUS HaIlpaBJICHUS
BELIECTB, PEAKLIUN |CMEIEHUS PABHOBECHS
Cpelsl U XUMHUYECKOHN peaklny u
TEMIEpaTypbl HA  |aHanU3 GaKTOPOB,
CMeIlIeHne BIIUSIIOLIUX HA CMEILIEHUE
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Ne OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar Tunsl OEeHOYHBIX
o0y4eHHUs MeponpusTHi
XUMHUYECKOTO XUMHUYECKOT0 PaBHOBECHS
paBHOBECHS
6 Pa3nen 6. PacTBopnl HUccaenoBartn
HCTHHHbIE
PacTBOPHI €
3aJaHHbIMH
XapaKTepUCTHKAMH
6.1 OK 01. | Ilonstue o pactBopax |Paznuuarh uctunHbie | 1. 3agaun Ha
OK 02. pacTBOpHI MPUTOTOBJIEHUE PACTBOPOB.
IIK 1.1. 2. [Ipaktuko-
OpPUEHTUPOBAHHbBIE
pacueTHbIe 3aJaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJNIb3yeMbIe B OBITOBOM U
MIPOU3BOACTBEHHOMN
NEeSTeIbHOCTH YeJIOBEKa
6.2 OK 01. |HccnenoBanue CBOMCTB UccnenoBars JlabopaTtopHas pabota
OK 04. pacTBOpPOB ¢dbusuko-xumuieckue |“TlpuroroBiieHue
K 1.1. CBOICTBAa UCTUHHBIX |pPacTBOPOB”
pacTBOpOB
1 IIpodeccnonaILHO-OPHEHTHPOBAHHOE COIePKAHUE
(conep:xaHue NPUKJIATHOTO MOAYJISA)
7 Pa3gen 7. OnennBarThb 3amuTa Keiica (¢ yueTom
Xumus B ObITY U MOCJIeACTBUSA Oyaymei
NPOM3BOJACTBEHHOMI OBITOBOI 1 npo¢eccHOHATLHOH
AeATeJbHOCTH NPOU3BOJACTBEHHOM AesITeJIbHOCTH)
YeJI0BeKa AeATeJbHOCTH
YeJIOBEKA C MO3HIMT
IKOJIOrHYECKOH
0e3onacHocTH
OK 01. Xumusi B ObITY U OrneHuBaTh Keiic (¢ yuerom Oynymieit
OK 02. IIPOU3BOJACTBEHHON MIOCJIEICTBUS npogeccuoHaIbHON
OK 04. JIEATEIbHOCTH OBITOBOM U JESITEIbHOCTH)
OK 07. yeroBeKa IIPOU3BOJCTBEHHON |B0O3MOKHBIE TEMBI KEHCOB:
IIK 1.1. eATeIIbHOCTH 1. ITorennenne xauMara u
YeJIOBEKa C MO3ULUI |BBICBOOOXKICHHE T'a30BbIX
HKOJIOTMYECKON  |[THAPATOB CO JIHA OKEaHa.
6e3omacHoOCTH 2. Bynymue matepuansl ais

aBua-, MalIMHO- U
pUOOPOCTPOCHHUS.

3. HoBble MaTepuansl 1iist
COJIHEYHBIX OaTapei.

4. JIexapcTBa Ha OCHOBE
PacCTUTENBHBIX IIPENapaToB.
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