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1. OBIIAAL XAPAKTEPHCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUITJIMHBI «XUMMWSA»

1.1. MecTO AUCHUILIMHBI B CTPYKTYpe OCHOBHOI NpodeccHOHATbHON 00pa3oBaTeIbHOM
NPOrpaMMmblI

OOmeoOpa3zoBarenbHas JUCHUILNIMHA «XUMHs» H3y4aeTcss Ha 0a30BOM ypOBHE B
00111e00pa30BaTEIbHOM IHKJIE y4eOHOro TUTaHa OCHOBHOM Tpo(decCHOHAbHON 00pa3oBaTebHON
OporpaMMbl  YKPYIHEHHBIX Tpymi  crnenuansHocTeidl / mpodeccuit: 38.00.00 DxoHomuka
yIpaBJICHUE no cneruanbHoctu: 38.02.08
Toprosoe neno.

Tpy10eMKOCTh TUCHMITIMHBI «XUMH» Ha 0a30BOM YpPOBHE COCTaBJIseT 72 yaca, U3 KOTOPBIX
64 gaca — 6a30BbIi MOAYJH (6 pa3ienoB) U 8 4acoB — MPHUKIATHON MOAYIB (1 pasmen), BKIIOYAONIHiA
IPAaKTUKO-OPUEHTHUPOBAHHOE COJEPKAHNE KOHKPETHOM Npodeccuu nin CeluaibHOCTH.

[TpuknaaHOM MOAYNB BKIIOYACT OAMH paszien. Paznen 7 « Xumus B OBITY U IPOU3BOACTBEHHOMN
JeSITebHOCTH YEJIOBEKa» pean3yercs A BceX MpodeccHil/crenuanbHOCTe Ha MaTepuale Keicos,
CBSI3aHHBIX C  OKOJOTMYECKOW 0€30MacHOCThIO W  OLEHKOW  IOCIEACTBUH  OBITOBOM W
IPOM3BOJICTBEHHOIN JEATENIbHOCTH, IO OTpacisiM Oyaymed MpodecCHOHAIbHOW esTeIbHOCTH
o0ydJarouuxcs.

[lepuon oOyueHMsT M pacrHpeieieHHe [0 CeMecTpaMm oIpenenser o0pa3oBaTelbHas
OpraHu3aIys CaMOCTOSTENBHO, C YIETOM JIOTUKHA (POPMUPOBAHUS MTPEIMETHBIX PE3yIbTaTOB, OOIINX
U Npo(heCCHOHAIBHBIX KOMIETEHIMH, MEXIpPeAMETHBIX CBA3eH C JAPYrUMH AMCHUIUIMHAMU
0011e00pa3oBaTeIbHOr0 U 00METPOdECCHOHATBHOTO ITUKIIOB YI€OHOTO IIaHa.

1.2. Iles1u U IUIAHUPYeMble Pe3yJbTAThl 0CBOCHUS AN CIHUILITHHBI

1.2.1. leau u 321244 AUCUUTJIMHBI

dopMHUpOBaHUE Y CTYIEHTOB NPEACTABICHUS O XMMUYECKOH COCTaBISIOIIEH €CTECTBEHHO-
HAayYyHOW KapTUHBI MHpa KaK OCHOBBI IPUHSATHS PEIIEHUN B XKU3HEHHBIX U MPOU3BOACTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MIOBEACHUS B IPUPOAHOM cpere.

3agauu AMCHMILIMHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKaHUS XMMHYECKHUX IPOLIECCOB HU
ABJICHUM B OKpYKAalOIIEW cpexe, LEIOCTHOW HAYYHOM KapTUHbI MHpA, B3aWMOCBS3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMCHHUS COCTaBJIATh (OPMYJIbI HEOPTaHMYECKUX W OPraHWYEeCKUX BEIECTB,
YpaBHEHMsI XHMMUYECKHX pPEaKIMH, OOBACHATh MX CMBICI, HWHTEPIPETUPOBATH PE3YIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUECKUX OSKCIIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM ¢ COOIIOACHMEM MpaBUl OE30MacHOr0 OOpalleHUs C BELIECTBAMU U J1a0OpaTOPHBIM
000pyI0BaHKEM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh HMH(GOPMAIMIO XMMUYECKOTO XapakTepa W3 Pa3IUYHbIX
HCTOYHUKOB;

5) chopMupoBaTh yMEHHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH EATENBHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) copMHUpOBaTh MOHUMAHHWE 3HAYMMOCTU JOCTIKEHHH XMMHMYECKOHW HAyKH M TEXHOJIOTMiH
JUTSL pa3BUTHS COILIMATILHOM U MTPOU3BOJCTBEHHOU cdep.



1.2.2. IlnaHupyeMble pe3yJabTaThl 0CBOEHHA 0011e00pa30BaTeabHOM AUCHUILINHBI B c00TBeTcTBHH ¢ PI'OC CITO 1 Ha ocHoBe PT'OC COO

Koa n
HaMMeHOBaHMe
(popmupyembix
KOMIIeTeHIU

HJIaHpreMbIe pe3yJabTaTbl 0CBOCHHUA THCUHMUIIMHBI

Oﬁume1

HHCIII/IHJII/[H?IPH])IGZ

OK 01. Beibupats
CHOCOOBI PeUICHNUS
3amayq
npodeccroHanbHO
U 1eATeIbHOCTU
MPUMECHHUTCIIBHO K
pa3sIuYHBIM
KOHTEKCTaM

B yacTi TPyA0BOr0 BOCIIMTAHHA:

- TOTOBHOCTH K TpPYyHy, OCO3HaHHE LEHHOCTH MAacCTepCTBa,
Tpynomrooue;

- TOTOBHOCTh K aKTHBHOM JEATEIHHOCTH TEXHOJIOTMYECKOH 1
COLIMAIbHOW HaNpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH,

IUIAHUPOBaTh M CAMOCTOSITETIbHO  BBIMONHATH  TaKylo
JIeSITETIbHOCTD;
- HMHTEpEC K pasnu4yHbIM cdepam npodecCHOHaATbHON
JIeSITETIbHOCTH,
OBaagenue YHHMBepPCAJIbHbIMHU YueOHbIMHU

MO3HABATEJbHBIMU 1eiiCTBUSIMH:

a) 0a3oBble JOTHYeCKHE TeHCTBUA.

- CaMOCTOSITENIHO (OPMYJIHPOBATh W  AKTYAIHM3HPOBAThH
npobieMy, paccMaTpUBAaTh €€ BCECTOPOHHE;

- YCTAQHaBJIMBATh CYIIECTBEHHBIH MPU3HAK HIM OCHOBAaHUS
JUIsl CPaBHEHMS1, KJIacCU(UKAIUK U 0000ILeHNS;

- OIpeneNsiTh LEIH JeSTeNIbHOCTH, 3a/1aBaTh Mapamerpbl W
KPHUTEPHH MX TOCTHIKCHUS;

- BBIABIIATH 3aKOHOMEPHOCTHU u IIPOTUBOPECHUU B
pacCMaTpUBACMBIX ABJICHUAX,

- BHOCHUTb KOPPCKTHBBI B JACATCIbHOCTb, OLCHUBATH
COOTBETCTBUC PC3yJIbTATOB  LCJIAM, OHLCHUBATH PHUCKHU
HOCJ'ICZ[CTBI/Iﬁ JACATCIIBbHOCTH,

- Ppa3BuBaTb KpPEATHUBHOC  MBIIUICHUC TMPU PCHICHUU

JKU3HEHHBIX TPOOIIEM

0) 0a30oBbBIE HCCIEA0BATENLCKHE TeHCTBHA:

- BJIQJeTh HABBIKAMH  y4E€OHO-HCCIIEIOBATEILCKOH U
MIPOEKTHOH IEeSATETHHOCTH, HABBIKAMH Pa3peIeHUs IpooIeM;
- BBIABJIIATH HpI/I‘II/IHHO-CHe}ICTBeHHBIe CBsA3U u
aKTyaHI/I3I/Ip0BaTB 3a11aqy, BbIABUTATh FI/IHOTGSy ce pemeHmI,
HaXOaUThb aprMeHTBI JJIA J0Ka3aTeJIbCTBa CBOUX
YTBEPKIECHUI, 33/1aBaTh NapaMeTPbl U KPUTEPUU PELICHHUS;

- BJIAJIETh CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpask BKJIIOUAET: OCHOBOIMOIATAIOLIME TIOHATUS
(XMMHUYECKHIi 3JIEMEHT, aTOM, JIICKTPOHHAs 000J0oYKa aroma, S-, p-, O-3JIEKTPOHHBIE
opOWTand aroMoOB, WOH, MOJIEKYNla, BaJCHTHOCTH, 3JCKTPOOTPHUIATEIHHOCTh, CTEICHb
OKHUCIICHHS, XUMHYECKas CBS3b, MOJb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, YTIICPOIHBIH
ckeneT, (QyHKIMOHANbHASI TPYINa, PaguKal, H30MEpHs, H30MEpPbI, TOMOJOTHYCCKUNA PsiI,
TOMOJIOTH, YTJICBOJAOPOMBI, KHCIOPOA- U a30TCOJACPIKAIIUAC COCAMHCHHsI, OHOJIOTUYCCKH
aKTUBHBIC BelecTBa (YIJIICBOIBI, XHUPBI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS, KPUCTANIMYECKass pelIeTKa, THUIIBl XUMHYECKUX
peakuuii (OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIE, IK30-U SHIO0TEPMUYECKHE, PEAKIIM HOHHOTO
oOMeHa), pacTBOp, OSICKTPOIUTHI, HEIIEKTPOIUTHI, SJICKTPOIUTHYCCKAS IHCCOIHAIINS,
OKHCIIUTENb, BOCCTAHOBUTEb, CKOPOCTh XHMHUYECKOH peakInu, XUMHIECKOE PaBHOBECHE),
TEOPHUH U 3aKOHHI (TCOPHS XUMHUIECKOTO CTPOCHHUS OpraHmdecKuX BemecTs A.M. byTnepora,
TEOpHUs IEKTPOIUTUUECKOMN AUCCOLMalNY, Tepuoauueckuil 3akoH [[.1. MenneneeBa, 3aKkoH
COXpaHCHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMUYCCKUH S3BIK XUMHH, (PAKTOIOTHICCKHE
CBEJICHUS O CBOMCTBaxX, COCTaBe, MONYYCHHUH W O€30IIacCHOM HCIONB30BAaHUH BasKHEHIITNX
HEOPTaHMYECKUX U OPTraHUYEeCKHMX BEIIECTB B OBITY W MPAKTUYECKOW JAESITeIbHOCTH
YyeJIOBEeKa,

- YMETh BBIABIIATH XapaKTE€pHble MPU3HAKU U B3aUMOCBS3b U3YUEHHBIX TOHITHH, IPUMEHATD
COOTBETCTBYIOILIIME TIOHATHUS TPU ONHUCAHUM CTPOEHUS M CBOICTB HEOPraHUYECKUX U
OpPraHUYeCcKUX BEILIECTB U UX MPEBpalleHUH; BbISBIATh B3aUMOCBA3b XUMUUYECKUX 3HAHUU C
MOHSTHSIMU U NIPEJICTABICHUSMU JPYTHX €CTECTBEHHOHAYUHBIX MPEAMETOB;

- YMETb HCIOJIb30BATh HAMMEHOBAHUSI XUMHUYECKUX COECJUHEHHH MEXAYHapOIHOrO COr03a
TEOPETUYECKOW M NPUKIATHOW XMMUU W TPUBUAIbHBIE HA3BaHMA BaKHEMIIMX BEIIECTB
(3THIIeH, alleTIICH, TIUIEPHH, (eHOI, (OPMAaIbIACTHI, YKCYCHAST KUCIIOTA, TIINIIUH, YTapHbIA
ras, yrjeKMCiblid ras, aMMHak, ramieHasi U3BeCTb, HerauleHasi W3BeCTb, IHUTbEBas COAa U
JIPYTHX), COCTABIIATH (OPMYJIBI HEOPTaHHMYCCKHUX W OPTaHUYECKUX BEIIECTB, YPaBHCHHS
XUMHUYECKUX PEAKIUH, OOBICHATh MX CMBICI; TMOATBEPXKAATh XapaKTEPHbIE XUMHUYECKUE
CBOWCTBA BEUIECTB COOTBETCTBYIOIIMMM OSKCIIEPUMEHTaMH M 3alUCSIMH ypaBHEHUH
XUMHUYECKUX PEaKIuii;

- YMETb YCTaHaBJIUBAaTh MPUHAMJIEKHOCTh M3YUEHHBIX HEOPTaHUYECKUX U OPTraHUYeCKUX
BEILIECTB K OMpPEICJICHHBIM KJlacCaM W TpyIIaM COEIWHEHUM, XapaKTepU30BaTh UX COCTaB U
BaKHEHININE CBOWCTBA; ONPENENSITh BUABI XUMHUYECKHX CBsi3ed (KOBaJICHTHAs, WOHHAs,

! YkasbiBatoTca AMUHOCTHBIE M meTanpeameTHble pe3ynbtatel U3 ®rOC COO (B nocnegHei pegakumm ot 12.08.2022) B oTrnaronsHon dopme, popmmnpyemble obLieobpasosaTeibHON
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- aHAJU3UPOBATh IIONyYEHHBIE B XOJ€ pEIICHHUS 3aJadyd
pe3ynbTaThl, KPUTHYECKH OLICHUBATh MX JOCTOBEPHOCTD,
MPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIOBHUSX;

- yMeThb NEPEHOCUTh 3HAaHHWA B MO3HABATEIBHYIO U
MPaKTHIECKYIO 00JIaCTH KU3HEAEATEILHOCTH;

- yMeTb MHTETPHPOBATh 3HAHMS M3 Pa3sHBIX MNPEIMETHBIX
obnacrei;

- BBIJBUTAaTh HOBBIE UJEH,
MOJXO/Bl U PeIIeHus;

- CITIOCOOHOCTH MX HCIIOJIb30BaHMS B IO3HABATEIIEHON U
COLIMAJIbHOU ITPAKTUKE

npemgjaratTb OpHUIMHAJIbHBIC

MeTajuln4eckas,  BOJOPOAHAs),  THIIBI
KIacCH(UIMPOBATh XUMHIECKUE PEAKIIHH;
- cpopMHpOBaTh NPEACTABICHUA: O XHMHUYECKOW COCTaBIIOIICH €CTeCTBEHHOHAYIHOH
KapTHHBI MUPa, POJIM XUMHUH B IIO3HAHUH SBICHUH IIPUPOABI, B JOPMUPOBAHUN MBIIUICHAS U
KyJIbTyphbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TIPAMOTHOCTH, HEOOXOIMMOW MJIS PELICHUS
MPaKTHYIECKNX 3a/ad M IKOJIOTMYECKH OOOCHOBAaHHOIO OTHOWICHHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpere;

- yMeTb MpPOBOJMTH PacdeThl MO XHMHYECKMM (opMyinaM W ypaBHEHHSM XHMHUYECKHX
peakuuii C HUCMOJb30BaHHEM (PU3MYECKMX BEJIWYMH, XapaKTepH3YIOIIMX BELIECTBA C
KOJIMUECTBEHHON CTOPOHBI: MaccChl, 00beMa (HOPMaJbHBIC YCIOBHUSA) Ta30B, KOJIMYCCTBA
BCHICCTBA, HUCIIOJIB30BATH CUCTCMHBLIC XWUMUYCCKHUC 3HAHUA JIA MPUHATUA pemeHHﬁ B
KOHKPETHBIX )KMU3HCHHBIX CUTYalluAX, CBA3aHHBIX C BEIICCTBAMU U UX NIPUMCHCHUEM

KPUCTATITIMYCCKUX PEUICTOK BCIICCTB;

OK 02.
Hcnons3oBath
COBPEMCHHBIE
Cpe/CTBa MOMUCKa,
aHaIM3a U
MHTEPIPETAINH
HHPOPMALH H
MH(OpPMALMOHHEIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHHST
3aj1a4
npodeccroHanbHO
I 1eATeIbHOCTU

B 00J1acTH HeHHOCTH HAYYHOI0 O3HAHUS:

- c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMCHHOMY YPOBHIO Pa3BHUTHSA HayKH M OOIIECTBEHHOMH
MPaKTHKH, OCHOBAaHHOTO  Ha  JAWaliore  KYJNbTYD,
CIOCOOCTBYIOIIETO ~ OCO3HAaHMIO ~ CBOETO  MecTa B
MOJNUKYIBTYPHOM MHPE;

- COBEpPULICHCTBOBAHHUE S3BIKOBOM M YMTATEIbCKOH KyIbTYpHI
KaK CpPe/ICTBAa B3aUMOJEHCTBHUS MEXIY JIIOAbMH M MO3HAHUS
MUDA;

- OCO3HAHHE IIEHHOCTU HAyYHOH AeATeNbHOCTH, TOTOBHOCTH
OCYLIECTBJIITH ~ MPOEGKTHYHO M HCCIIEI0BATEIbCKYIO
JACATCIBHOCTD UHAUBUAYAJIBHO U B TPYIIIIC,
Osiagenne YHHBEPCAJIbLHBIMH
NMO3HABATEJbHBIMH AeiiCTBUSIMM:

B) padora ¢ ungopmanmeii:

- BIAJETh HAaBBIKAMH TIOJNy4eHUS HMHQPOPMAIMM U3
UCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSTEIBHO OCYILIECTBIATH
MOUCK, AaHaliu3, CHUCTEMAaTH3allMI0 U  HMHTEpPIpPETaIHIo
nH(OpMaLMK Pa3TMYHBIX BUAOB U ()OPM TPEJICTABICHHS;

- Cco3/1aBaTh TEKCTHI B Pa3IMYHBIX (GopMarax C ydeToM
Ha3HaueHHs WHPOPMAIMK W LEJIEeBOH ayIUTOPHH, BBIOMpas
ONTUMAITLHYIO POPMY MIPEICTABICHHS H BU3YyaTU3alliy;

- OOCHUBATH JOCTOBCPHOCTH, JICTUTHUMHOCTDH I/IH(i)OpMaHI/II/I,
(S5 COOTBCTCTBHC IpaBOBbIM u MOPAJIBHO-3TUYECKUM
HOpMaM;

- WUCIOJB30BaTh  cpeicTBa  MH(GOpPMALMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJOTHH B PEIIEHUN KOTHUTUBHBIX,
KOMMYHHUKATUBHBIX U OpPraHM3alMOHHBIX  33aJad C
coOyoieHueM  TpeOOBaHUIl  DPrOHOMHUKH,  TEXHUKHU

Y4eOHbIMHU

- yMeThb IUIAHUPOBaThb U BBIIOJHATE XMMHUYECKHUH O3KCIIEPUMEHT (IpeBpalleHUs
OpPraHMYECKHX BELIECTB NPH HArpEBaHHUM, MOJyYCHHE ITHICHA M M3Y4YEHHE €ero CBOICTB,
Ka4eCTBEHHbIC PEaKIMHU Ha allbJCTHABI, KpaxMal, YKCYCHYIO KHCIIOTY; I€HATYpalus OENKoB
IpU HarpeBaHWW, LBETHBIC pEaKIWU OCIKOB; NPOBOIUTH PEaKIMH HOHHOTO OOMEHa,
OTIPEZICTATh CPely BOAHBIX PAacTBOPOB, KaUCCTBECHHBIC PEAKIMX Ha cyib(ar-, KapOoHAT- U
XJIOPDHJ-aHUOHBI, HAa KaTHOH aMMOHHMS; DPEIIaTh 3KCICPUMEHTAIbHBIC 33Ja4d 110 TeMaM
"Metamter" u "HeMeTtaymuibl") B COOTBETCTBHH C NpaBHJIAMH TEXHHKH O€30ITaCHOCTH TpPH
o0paleHnn ¢ BemecTBaMU M Ja0OpaTOPHBIM O0OpYJOBaHWEM; HPEICTABIATh PE3YJIbTaThI
XMMHYECKOTO JKCIIEpHMEHTa B (hopMe 3amHiCH YpaBHEHHMH COOTBETCTBYIOIIUX PEAKIUHA U
(hopMyITHPOBATH BEIBOJBI HA OCHOBE ATHUX PE3yJIbTATOB;

- YMETh aHAJIM3UPOBATh XMMUYECKYI0 WH(OpMAIHIO, MOJy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoii uHpOpMaluH, ceTb HTepHET u Apyrue);

- BJIAJeTh OCHOBHBIMH METOJaMHM HAy4YHOI'O IMO3HAHMS BEIIECTB M XUMHUYECKUX SBICHUH
(nabnroneHne, N3MepeHne, HIKCIIEPUMEHT, MOAEINPOBAHHUE);

- yMETb TNpPOBOAMTH PACUEThl MO XHMHYECKMM (opMyrnaM W ypaBHEHHMSAM XHMHUYECKHX
peakmuii C WUCIOJb30BaHUEM (PU3NUECKHX BEIMYMH, XapaKTEpH3YIOIIMX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMaJbHBIE YCIOBHs) Ia30B, KOJHYECTBA
BEIIECTBA; HCIOJIb30BaTh CHCTEMHBIE XUMHUECKUE 3HAHMSA JUIl INPHUHATUS pPELIeHUN B
KOHKPETHBIX dKH3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




0e301acHOCTH, THIHEHBI, PecypcocOepesKeHns], NPaBOBBIX U
STHYECKUX HOPM, HOPM HHPOPMAINOHHON 0€30I1aCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS M 3AIUTHI
nHpOpMauH, THPOPMAITHOHHONW 6€30IaCHOCTH JINYHOCTH;

OK 04. - TOTOBHOCTh K CaMOpPa3BUTHIO, CAaMOCTOATENFHOCTH U | - yMETh IUIAHUPOBATh W  BEHINOJNHATH XUMHYECKHI OSKCHEpUMEHT (TIpeBpaIieHus
O dextnBHO CaMOOTIpeIeIICHUIO; OpPTaHMYECKHX BEIUIECTB IPH HATPEBAHUM, MOTyYCHHE STIJICHA M H3YYCHHE €r0 CBOMCTB,
B3aWMOJICHICTBOBAT | -OBJIAZICHUE HaBBIKAMU yaeOHO-HUCCIIe0BATENIECKON, | KaUeCTBEHHBIC PEAaKINU Ha abJETUABI, KpaxMall, YKCYCHYIO KHCIIOTY; ACHATypanus OeIKoB
b 1 paboTaTh B MIPOEKTHOM U COITUANIBHOHN IeATeNFHOCTH; NpH HAarpeBaHWM, MBETHHIC pEaKIWH OEJKOB; INPOBOAWTH PEaKIH HWOHHOTO OOMeHa,
KOJUICKTHBE U OsnjiajleHHe YHUBEPCAJbHBIMH KOMMYHHMKATHBHBIMH | ONPENENISITh CPELY BOJHBIX PACTBOPOB, KAUECTBEHHbIE peakuuy Ha cyibdat-, kKapOoHaT- U
KOMaHj1e AeiicTBUSIMH: XJIOpUA-aHUOHBI, Ha KAaTHOH aMMOHUS; pellaTh SKCIEPUMEHTANBHBIC 3allaud 110 TeMam

0) coBMecTHAs JeATeIbHOCTh. "Metamiel" u "HeMertamnsl") B COOTBETCTBUM C NpaBWJIaMH TEXHUKH O€30MaCHOCTH IpH

- MOHUMATh M HUCIOJb30BaTh MPEUMYILECTBA KOMAHIHOW M | OOpalleHUH C BEIIECTBAMH U JIaDOpATOPHBIM O00OPYHOBaHUEM; NPEICTABISATh PE3YJIbTAThI

UHIUBUAYaJIbHON pabOTHI; XHMHYECKOTO JKCIepuMeHTa B ()OpMe 3alMCH YPaBHEHUI COOTBETCTBYIOLIMX pPEaKUUd M

- IMPpUHUMATb e COBMECTHOM JCATCIBHOCTH, (bOpMyJII/IpOBaTI) BBIBOJIbI HA OCHOBC 3THUX PE3YJILTATOB

OpPTaHM30BBHIBATh W KOOPAWHHUPOBATH [IEHCTBHA IO ee

JOCTIDKEHUIO: COCTABIIATh IUIAH JCUCTBHI, paclpeleNsiTh

POJH C y4ETOM MHEHHH YYaCTHHKOB OOCY)KIaTh Pe3yJIbTaThl

COBMECTHOH paboTEI;

- KOOPIMHHPOBATH W BEHIONHATE paboTy B YCIOBHAX

pearpHOTO, BHPTYaJILHOTO u KOMOWHHUPOBAaHHOT O

B3aUMOJICHCTBUS;

- OCYHICCTBJIATH MO3UTHUBHOC CTPATCTUYCCKOC IMOBEACHUEC B

Ppa3JIMYHbIX CUTyalusix, TIPOSABIATH TBOPYECTBO u

BOOOpakeHUe, ObITh HHUIIMATUBHBIM

Oguanenne YHHBepCaJbHBIMH PeryJasiTHBHBIMH

JeHCTBUSIMH:

I') IPUHSTHE Ce0s1 U IPYrUX JIIOIeii:

- NPUHUMATh MOTHBBI M apryMEHTHI JAPYTHX JIOACH IpH

aHaJIM3€e Pe3yJIbTaToOB JESITEILHOCTH;

- TIpuU3HAaBaTh CBOE IPaBO W IIPaBO APYIHX JIOJeH Ha

OINNOKU;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € TIO3UIIUH JPYTOTO

YeII0BEKa;
OK 07. B 00s1acTH YK0I0THYECKOT0 BOCTIUTAHUS: - chopMHpOBaTh TPEJACTABICHUS: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHOHAYYHOM
CopneiicTBOBaTh - chopMHPOBAHHOCTD HKOJIOTHUECKON KyJIbTYpHI, TIOHUMAaHUE | KapTHHBI MUPA, POJIM XUMHUH B TO3HAHUH SBICHUNA IPUPOABI, B GOPMUPOBAHUN MBIIIJICHAS U
COXPaHEHHIO BIMSHUS  COIIMAJbHO-3KOHOMHUYECKHX  MPOIECCOB  HA | KyJIbTYphl JIMYHOCTH, €€ (DYHKIMOHAIHHOH TIPAMOTHOCTH, HEOOXOAWMOW I DPELICHHS
OKpYy’Karomien COCTOSIHWE TIPHPOTHONW ¥ COIMANBHOM CpEeIpl, OCO3HAHHE | MPAKTHYECKUX 3a/1a4 M IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
cperpl, r100aTbHOTO XapakTepa 3KOJIOTHIECKHUX MPOo0IeMm; MIPHUPOAHOM cpene;
pecypcocOepekeH | -  IUIaHUPOBAaHME W OCYIISCTBJIEGHHE  JEHCTBMH B | - yMeTh COONIOJAaTh MpaBWiia AKOJOTHYECKH LIEIECOO0pa3HOro MOBENCHHS B OBITY W
W10, IPUMEHSTh OKpYXKalollel cpele Ha OCHOBE 3HAHMS IeJIeH YCTOHYMBOIO | TPYHOBOI IESATENFHOCTH B LIENISIX COXPAHEHHS CBOETO 3710POBbs U OKPYXKAIOLIEH IPUPOIHOM
3HaHMs 00 pa3BUTHsI YEIOBEYECTBA, Cpe/ibl; YUUTHIBATh ONACHOCTh BO3JEHCTBHUS Ha JKMBBIC OPraHM3MbI OIPE/ICIICHHBIX BELIECTB,




U3MEHEHUU aKTUBHOE HENpuATHE [JeHCTBUI, MNPHUHOCALINX Bpel | MOHMMAas CMBICI MOKa3aTelNs NpeeIbHOM TOMyCTUMON KOHIIEHTpaIK
KIIuMara, OKpYyXarolleu cpene;

TPUHIUIIE] - yMEHHE MIPOTHO3UPOBATH HeOJIaronpusiTHeIC

6epexITNBOTO 9KOJIOTMYECKHUE MOCIEACTBHS NMPEANPUHAMAEMbIX ACHCTBUI,

MPOU3BOJICTBA, MPEeNOTBPAIIATh UX;

3¢ peKTuBHO - pacIIMpeHHe OmbITa ACATEIBHOCTH  IKOJIOTHYECKON

JeHCTBOBATH B HaIpaBICHHOCTH;

Yype3BbIYANHBIX - OBJIaJICHHME HAaBBIKaMH y4eOHO-UCCIIEJ0BATENBCKOI,

CUTYyaluIxX MIPOEKTHOH U COIMANIbHON e TeNbHOCTH;

IIK. 1.1. I[IpoBoauTh cO0p U aHanu3 HHGOPMAIMH O TOTPEOHOCTIX CYOBEKTOB PHIHKA HA TOBAaphl U YCIYTH, B TOM YHKCIIC C HCIOJIb30BaHHEM IUGPOBBIX ¥ HMH()OPMAIIMOHHBIX
TEXHOJIOTHM.

IIK. 1.2. YcraHaBnuBaTh XO3SWCTBCHHBIC CBS3U C MOCTABIIMKAMHM M MOTPEOUTEISIMH TOBAapOB M YCIYr, B TOM YHCJIEC C MPUMCHCHHEM KOMMYHUKATHBHBIX BO3MOXKHOCTCH
HMCKYCCTBEHHOTO MHTEJJIEKTA.

ITK. 1.3. OcyiecTBIATh TOJATOTOBKY, 0OPMIICHHE M MPOBEPKY 3aKyMOYHOW JOKYMCHTAIIUH, B TOM YHCJIEC C HCIIOJh30BAHUEM JJICKTPOHHOIO JOKYMEHTOOOOPOTa U CKBO3HBIX
IUQPPOBBIX TEXHOJIOT .

TIK. 1.4. OcyuiecTBiATh NOATOTOBKY K 3aKJIFOUEHUIO BHEIIHETOPTOBOTO KOHTPAKTA U €r0 JOKYMEHTAIILHOE CONIPOBOXKIEHUE.

[IK. 1.5. OcymecTBIATs KOHTPOJIb UCTIONHEHHS 0053aTEIECTB 110 BHEITHETOPTOBOMY KOHTPAKTY.

[IK. 1.6. OpraHn30BBIBaTh BRIIOJHEHNE TOPTOBO-TEXHOJIOTHUECKUX MPOIIECCOB, B TOM YHCIIE C IPUMEHEHHEM IH(POBBIX TEXHOIOTHHA.




ITo yuebno#i aucummauHe "Xumus" (0a30BbI YpOBEHb) TpeOOBAaHUS K MPeAMETHBIM pe3yJibTaTaM OCBOCHHS
0a30BOro Kypca XMMHUH J0JDKHBI oTpaxaTs (PI'OC):

1) chopMHPOBaHHOCTH MPEACTABICHUN: O XUMHYECKOW COCTABIAIONICH €CTECTBEHHOHAYYHON KapTHHBI MUpA,
POJH XUMHH B TIO3HAHUH SBJICHUI TPUPOJBL, B (POPMIPOBAHUH MBIIUICHUS U KYJIbTYPHI JINIHOCTH, €€ (PyHKINOHATBHOM
TPaMOTHOCTH, HEOOXOIMMOM JJIs PEeIIeHHsT MPAKTHYSCKUX 3a1a9 M IKOJOTHIECKH 0OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO U IPUPOAHOIL cpene;

2) BIIAJICHUC CHCTEMON XMMUYECCKHUX 3HAHWW, KOTOPAs BKJIFOYACT: OCHOBOIOJIATAIONINE MOHATUS (XUMUYCCKUN
3JIEMEHT, aTOM, DJICKTPOHHAs 000JI0YKa aToMa, S-, P-, O-3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJa, BaJICHTHOCTb,
3NEKTPOOTPHUIIATSIILHOCTh, CTCHCHb OKHUCIICHHS, XHMHU4YECKas CBsA3b, MOJb, MOJISIPHAs Macca, MOJISAPHBIA 00beM,
YIJACPOIHBIN CKelleT, (DYHKIMOHAbHAS TPYIIa, PaauKall, H30MEpHs, W30MEPHI, TOMOJIOTUYCCKUH psJ, TOMOJIOTH,
YIJIEBOJOPO/IBI, KHUCIOPOA- U a30TCOJCpIKallle COCIUHEHMs, OMOJIOIMYEeCKH aKTHBHBIC BellecTBa (YIJIEBOJBI, XKHPBHI,
0enKn), MOHOMEp, TIOJIUMED, CTPYKTYPHOE 3BE€HO, BEICOKOMOJICKYIISIPHBIE COCIMHEHUS, KPUCTAIUIMICCKAsT PEIIeTKA, TUIIBI
XUMHYECKUX PpEeaKIid (OKHUCIUTENFHO-BOCCTAHOBUTENFHBIC, SK30-M YHIOTEPMHUYECKHE, PEaKIUH HOHHOTO OOMEHa),
pacTBOp, AMEKTPOIHTHI, HEIIEKTPOJIUTHI, JJIEKTPONUTHUECKAS TUCCOIMAINS, OKHCIHTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH pEeaKInu, XUMHYECKOEe PAaBHOBECHE), TEOPHHU W 3aKOHBI (TCOPHS XMMHYECKOTO CTPOCHHS OPTaHUIECKUX
BewiecTB A.M. BytnepoBa, Teopust 3NEKTPOJIUTUIECKON AUCcoUMauy, nepuoauueckuil 3akon .M. Menneneesa, 3akoH
COXpaHCHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHI S3BIK XHMHH, (DaKTOIIOTHUECKHE CBEACHUS O CBOICTBax,
COCTaBe, MOJY4YECHHH U 0e30MacCHOM HCHOJIB30BAHUM BaKHEHIIMX HEOPraHWYECKUX U OPraHMYECKHX BELIECTB B OBITY H
MPAaKTUYECKOM NesTeIbHOCTH YETI0BeKa;

3) chOpMHPOBAHHOCTh YMEHHI BBISBIATh XapakTepHbIC NPU3HAKA U B3aUMOCBS3b H3YYCHHBIX TOHSITHUH,
MPUMEHSTh COOTBETCTBYIOIINE MOHITHS MPHU ONMHUCAHUU CTPOCHUSI U CBOMCTB HEOPTAaHWYECKUX U OPTraHMYECKUX BEIIECTB
W WX TpPEeBpallCHMIA; BBISBIATh B3aWMOCBS3b XMMUYECKHUX 3HAHUN C TOHATHAMH M TPEICTABICHUSMU JPYTUX
€CTECTBCHHOHAYYHBIX IIPEIMETOB;

4) cpopMHPOBaHHOCTh yYMEHHWHA HCIIOJIF30BaTh HAMMEHOBAHUS XUMHYECKHX COCIUHEHHH MEXKIyHApOIHOTO
CO032 TEOPETHYCCKON M TPUKIATHOM XUMHHM W TPUBHAIBHBIC HAa3BaHWS BAaKHEHIINX BEHIECTB (ITWIICH, allCTHIICH,
rmnepuH, QeHon, (GopMaibAeTHl, YKCYCHas KHCIOTa, TIIMLUH, YTapHBIA Ta3, YIJIEKHCIBIH Ta3, aMMHAaK, ramieHas
W3BECTh, HETAaIllcHash W3BECTh, NMUTHEBAs COMA W JAPYTHX), COCTABIATH (DOPMYIBI HEOPTAaHMUSCKUX W OPTaHWMICCKHUX
BCIIIECTB, YPAaBHEHUS XUMHUICCKUX PEAKINA, OOBSCHITh UX CMBICT; IMOATBEPKIATh XapaKTepHbIC XUMHUIECKHAE CBOHCTBA
BEIIECTB COOTBETCTBYIOUIUMH SKCIIEPUMEHTAMHU U 3aMUCAMU YPABHEHUH XUMUYECKUX PEAKIUi;

5) copMHUpPOBaHHOCTh YMEHUIl YCTAaHABIMBATH MPHHAUIC)KHOCTh H3YYEHHBIX HEOPTaHMYECKUX M OPTaHMYECKUX
BEIIECTB K OMNpeeNeHHbIM KjaccaM M TPYIIaM COCIMHEHHMH, XapaKTepH30BaTh MX COCTaB M Ba)KHEHIINe CBOMHCTBA;
OIpeNieNATh BUIBl XMMUYECKUX CBs3€l (KOBaJeHTHas, MOHHAs, METaJUIN4YecKas, BOJOPOIHAs), TUIBI KPHUCTAIIIMUYECKUX
PELIETOK BEIEeCTB; KIacCU(UIMPOBATh XUMUYECKUE PEAKIIHH;

6) BIaJeHHE OCHOBHBIMH METOJaMU HAYYHOTO TO3HAHHWs BEIIECTB U XMMHYECKUX SBJICHHH (HAOJIOJIEHUE,
HU3MEpeHHUe, IKCIICPUMEHT, MOJICITHPOBaHHE);

7) chopMuUpOBaHHOCTH YMEHHI MPOBOIUTH PACUETHl 0 XUMHUYCCKUM (OPMYJIaM M YpPaBHEHUSAM XHMHUYECKUX
peaKuii ¢ MCIOIH30BAHUEM (PH3MUYCCKUX BEIMYHH, XapaKTCPHU3YIOMINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacCHI,
o0peMa (HOpMadbHBIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJNB30BATh CHUCTEMHBIC XUMHUYCCKUEC 3HAHUS IS
MPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSIX, CBI3aHHBIX C BEMICCTBAMHU U MX MPUMEHCHHEM;

8) cthopMupoBaHHOCT, YMEHHH IUIAHHPOBATh W BBIIONHITH XHMHUYCCKHH OKCHEPUMEHT (IIPEBpameHUS
OpPraHMYECKHX BEILIECTB MPHU HArpeBaHUH, MOJyYeHHE JTHICHA W H3y4YCHHE €ro CBONCTB, KaueCTBEHHBIE PEaKIUH Ha
aNbJEeTHbI, KpaxMaJ, YKCYCHYIO KHCIIOTY; IeHaTypanus OeJIKOB IPH HarpeBaHUH, [[BETHBIC PEAKI[IH OSJIKOB; IPOBOIUTH
peakLy MOHHOTO OOMEHa, ONPENENsTh CPeAy BOJHBIX PACTBOPOB, KAUECTBEHHbBIC peaklLMH Ha Cyib(daT-, kKapOoHaT- u
XJIOpUA-aHUOHBI, HA KATHOH aMMOHHS; pelIaTh SKCIepHUMEHTaJIbHbIe 3aha4n o TeMaM "Mertamwtsl" u "Hemeramnsr") B
COOTBETCTBHUH C MPaBUJIAMH TEXHHKH OE30MaCHOCTH MPHU OOpaleHUH C BEIIECTBAMH M Ja00OpaTOPHEIM 000PYHZOBAaHHEM;
MPEICTaBIATE PE3yIbTaThl XUMHUYECKOTO JKCIIEpHMEHTa B (popMe 3ammcl ypaBHEHUH COOTBETCTBYIONINX PEAKIHU H
(hopMyIHPOBATEH BEIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;

9) chOopMHPOBAHHOCTh YMEHHS AaHAIM3HPOBAaTh XHMHUYECKYI0 HWH()OPMAIMIO, IOydaeMyl U3 pPa3HBIX
HCTOYHHUKOB (CPEJCTB MACCOBOM MHPOPMALIUH, ceTh VIHTEpHET U IpyTHe);

10) chopMupoBaHHOCTH YMEHHIA COOJIIOJATH MpPaBUIa IKOJOTHYCSCKHU IEIeCOO0pPa3HOro IMOBEJCHHS B OBITY H
TPYJOBOH JESTENIbHOCTH B LEJISX COXPAHEHHsI CBOErO 3JI0pOBbS M OKpYXKawolled NPUPOIHON cpeabl; y4UThIBATh
OIaCHOCTh BO3JCHCTBUS Ha >KHMBBIE OPTaHU3MBI OINPECIICHHBIX BEIIECTB, MMOHWMAs CMBICT ITOKa3aTels TNpelebHON
JTOTTYCTUMOW KOHIIEHTPAIUH;

11) mia oOyqaroniuxcsi ¢ OrpaHMYEHHBIMHA BO3MOYKHOCTSIMU 3/I0POBBSI: C(OPMHPOBAHHOCTS YMEHHUS IPUMEHATH
3HaHWsI 00 OCHOBHBIX JIOCTYITHBIX METOAAaX TIO3HAHMSI BEIIECTB M XUMUYECKUX SIBIICHUH;

12) misa cnemblX W CIA0OBHISANIMX OOYyJarOmMUXCS: CHOPMUPOBAHHOCTh YMEHHUSI HCIOIB30BaTh pelbeHO
TOUYEYHYIO cucTeMy obo3Hauenuit JI. bpaiins 1 3anmucu XuMudeckux GopMyIL.

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOMN TUCIHUILITAHBI «(XAMUS»

2.1. O0beM IMCUHUIIMHBI M BBl y4eOHOH padoThl



Bun yueOHoii padoThI

O0beM B yacax

O0BbeM 00pa3oBaTeIbHOM NPOrpaMMbl JUCHHMILTHHBI 72
B T.4
OcHoOBHOe coJep:KaHue 64
BT. 4..
TEOPETUIECCKOEC 00YyUCHHUE 36
MPaKTUYECKHUE 3aHATUS 18
nmabopaTOpHBIE 3aHATH 10
IIpodeccuonanbHO-OPHEHTHPOBAHHOE COlep:KaHMe (COJep:KaHMe IPUKIATHOTO 6
MOJYJIs1)
BT. 4.
TeopeTH4YecKoe 00yueHune 2
NPAKTUYCCKUC 3aHITUA 4
IIpomeskyTouHast aTTecTanms (3a4er) 2
Teopus | Jla6opaTtopusble | [IpakTHyeckue | k/p | O6bem | @opmupyemsbie
HAHNMEHOBaHNe Pa3/iesIoB H TeM
4acoB KOMIIeTeHI U
OcHOBHOE cojiep:KaHue 64
Pa3gen 1. OcHOBBI CTPOEHMS BeLleCTBA 6
Tema 1.1. 2 2 4 OK 01
CtpoeHne aTOMOB XHMHUYECKUX
3JIEMEHTOB u mpupoaa
XMMHYECKOH CBSI3U
Tema 1.2. 2 2 OK 01
Ilepuoauueckuii 3aKOH u OK 02
tabymna JI.11. Menneneena
Pazgen 2. Xumuyeckue peakuuu 10
Tema 2.1. Tumnel xumuyeckux | 2 2 4 OK 01
peakuui
Tema 2.2. DOnekrponutuueckas| 2 2 4 OK 01
IUCCoLMaIisg ¥ MOHHBIA 0OMeH OK 04
Kontpoasnas padora 1 2 2
CTpoeHye BelecTBa 1 XUMUYECKHE PEAKIHN
Paznen 3. 16
CTpoeHue 1 CBOMCTBA HEOPTAHHMYECKHX BellleCTB
Tema 3.1. Knaccudukanus,| 2 2 4 OK 01
HOMEHKJIaTypa u CTpPOEHUE OK 02
HEOPraHUYECKUX BELECTB IIK1
Tema 3.2. ®wusuko-xumuueckue| 6 2 8 OK 01
CBOMCTBa HEOPraHUYECKUX OK 02
BELIECTB 1IK1
Tema 3.3. Wnentnduxanns 2 2 OK 01
HEOPraHUYECKUX BEILECTB OK 02
Koutpoanuas pagora 2 2 2 OK 04
CBOICTBAa HEOPraHMYECKHUX BEIIECTB
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Paznen 4. 24

CTpoeHue U CBOWCTBA OPraHMYecKHX BelllecTB

Tema 4.1. Knaccudukanms, | 2 2 4 OK 01

CTpPOEHHUE u HOMEHKJIATypa 1IK1

OPTaHWIECKUX BEUIECTB

Tema 4.2. CoiicTBa opranndeckux | 6 2 4 12 OK 01

COEUHEHNH OK 02
OK 04
I1K2.2,2.4...

Tema 4.3. 4 2 6 OK 01

Wnentnpukamust  OpraHAYECKUX OK 02

BEILIECTB, nX 3HaYEHNE u OK 04

IpUMEHEHHE B OBITOBOH U IIK1

MPOU3BOJICTBEHHOH JAEATEIHHOCTH

YeJoBeKa

KonTposabHas padora 3 2

CTpyKTypa U CBOWCTBA OPraHMYECKUX BEIIECTB

Pa3znen 5. 4

Kunernueckne um TepMoaMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHMSI XMMHYECKHX

peaxumii

Tema 5.1. CkopocTh XUMHUYECKHUX | 2 2 4 OK 01

peakiuii. OK 02

XHUMHYECKOE PAaBHOBECHE IIK1

Pa3znen 6. 4

PacTtBopsI

Tema 6.1. 2 2 OK 01

ITonsTHe 0 pacTBOpax OK 02
OK 07
ITIK2.2,2.4...

Tema 6.2. VccienoBanue CBOMCTB 2 2 OK 01

pacTBOpOB OK 02
OK 04
1IK1

IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (COoep:KaHMe TPUKIATHOTO MOLYJIsI)

Pazgen 7. 6 OK 01

Xumusi B ObITY M1 IPOU3BOJACTBEHHOI eI TeJIbHOCTH YeJIOBeKa OK 02

Xumust B ObITY u|2 4 6 OK 04

MPOM3BOJCTBEHHON JESTENILHOCTH OK 07

4eJI0BEKA IIK1

IMpome:xkyTouHasi aTTecTalys Mo 2

JTUCHMILIHHE (3a4eT)

Bcero 32 10 22 72 24 3auer
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2.2. TemaTnyeckuii IUVIaH U CO/ieP:KaHNEe TUCHUNIHHbI

HaumeHnoBanue Copep:xanue yueOHOro MaTepuaJia (OCHOBHOE H NPO(deccHOHAILHO-OPHEHTUPOBAHHOE), 1a00paTOPHBIE U OBneM 4acon ®opmupyembIe
pa3aesioB M TeM MPaKTHYeCKHe 3aHATHS, MTPUKJIATHONH MOTYJIb KOMIIeTeHIIN T
1 2 3 4
OcHOBHOE coJep:KaHHe 64
Pa3gen 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OcHOBHOe cofiep:kaHue 4 OK 01
Crpoenne atomoB Teopernueckoe o0yueHue 2
XUMHUYECKHX
3IIEMEHTOB U CoBpeMeHHast MOAENb CTPOeHHsI aToMa. CHMBOJIMYECKUH SI3BIK XUMHUH. XUMHUECKUN 3JIEMEHT. DJIEKTPOHHAs KOH(UTyparus
npupoa aroMa. Kitaccugukanms XuMHYECKHX JIEMEHTOB (s-, P-, d-31eMeHThl). BaneHTHBIC 37eKTpOHBL. BaleHTHOCTE. DNeKTpOoHHAs 5
XMMHYECKOM CBA3H MPUPOAA XUMHUUECKOH CBSI3U. DIEKTPOOTPUIATEIBHOCTE. BUIbl XMMHUYECKOH CBA3M (KOBaJeHTHAsl, HOHHAs, METAJUIMYecKas,
BOJIOPOJIHASI) U CITOCOOBI e¢ 00pa3oBaHuUs
IIpakTHyeckue 3aHATHSA 2
Pemenne 3amaHmii Ha HCHOJB30BaHWE XHWMHYECKOM CHMBOJNMKM M Ha3BaHUH COCIMHEHWH 10 HOMEHKJIATYype
MEXIYHapOJHOTO COI03a TEOPETHYECKON M MPUKJIAJHOW XMMHMU M TPUBMAIBHBIX Ha3BaHUIl A COCTABICHUS XUMHYECKHX
(dbopMyn NIBYyXaTOMHBIX COEIMHEHHH (OKCHIOB, CyIb(HIOB, THIPUAOB U T.N.) M APYIMX HEOPraHWYECKHX COCIMHEHHIH 5
OTJENBHBIX KIIACCOB.
IIpakTudeckue 3ajaHHs Ha yCTAHOBJCHUE CBS3U MEXIY CTPOCHHEM aTOMOB XMMMYECKHX 3JIEMEHTOB M MEPHOAMYECKHM
M3MEHEHHEM CBOMCTB XMMUYECKHUX IEMEHTOB M X COCTUHEHHUI B COOTBETCTBUH ¢ Noj0keHHneM [leproandeckoil CHCTEMBI.
Tema 1.2. OcHoOBHOe coJep:KaHue 2 OK 01
ITeproanyeckuit IIpakTHYecKHe 3aHATHS 2 OK 02
3aKOH U Tabianmna —
JLU. Menzenecesa Ilepuonuueckas cucreMa XUMHYECKUX MEMEHTOB J.U. Menneneesa. ®usnueckuii cMpici [lepuoanueckoro 3akona J. M.
MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHX JIEMEHTOB, 00pPa3yeMbIX HMH HPOCTHIX M CIIOKHBIX
BEILIECTB B COOTBETCTBUH C ITOJIOKEHHEM XUMHYECKOTo 31eMeHTa B [leproandeckoii cucteme. MUpOBO33peHUECKOE 1
HayyHoe 3HaueHue [lepuonnyeckoro 3akoHa [I.1. Menzaeneesa. [Ipornossl .M. MenneneeBa. OTKpbITHE HOBBIX 2
XUMHUUYECKHX HJIEMEHTOB.
Permenne npakTHKO-OpHEHTHPOBAHHBIX TEOPETHUECKHX 33JaHUI Ha XapaKTePU3aIMI0 XUMHIECKUX 3JIEMEHTOB
«Metannndyeckne / HEMETaJUTMYECKHE CBOWCTBA, ANEKTPOOTPHIATEIFHOCTh XUMHYECKIX 3JIEMEHTOB B COOTBETCTBHH C MX
9JIEKTPOHHBIM CTPOEHHMEM U II0JIO’KEHUEM B IIEPUOIUYECKON cucTeMe XuMudeckux aneMenToB .M. Menneneea»
Pa3gen 2. Xumuyeckne peaknuu 10
Tema 2.1. Tumnst OCHOBHOE cojiep:KaHne 4 OK 01
XUMHYIECKHIX TeopeTuuyeckoe o0yueHne 2
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peakuui

KﬂaCCI/I(l)I/IKaHI/Iﬂ W TUIIBI XUMHWYCCKUX peakum?[ C y4aCTHEM HCOPraHUYCCKUX BCIICCTB. CocraBiieHue ypaBHeHI/Iﬁ peaKuHﬁ
COCAMHCHU A, PA3JIOKCHUS, 3aMCIICHUS, O6MeHa, B T.Y. peaKuMﬁ TOpC€HUs, OKHUCIICHUA-BOCCTAHOBJICHU.

ypaBHeHI/IH OKHCJICHHSI-BoccTaHOBIcHUS. CTeneHb okuciaeHusa. OKUCIUTEb U BOCCTaHOBUTEIb. COCTaBIICHUE U
YpaBHUBAHUC OKUCINUTECIIbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ METOAOM JJICKTPOHHOT'O 6ananca. OKHUCIUTEIBHO-
BOCCTAaHOBUTECIIBHBIE PEAKIIUN B IIPHUPOAE, TPONU3BOACTBEHHBIX IMPOLECCAX U JKUZHEACATEIIBHOCTH OPTaHN3MOB

HpaRanecxne 3aHATHA

KonnuecTBeHHble OTHOIICHHMS B XUMHMH. OCHOBHBIC KOJIHMYCCTBEHHEBIC 3aKOHbI B XUMHH U pacyeTol MO YpPaBHCHUAM
XUMHYCCKUX peaKuHﬁ. Moub Kak eAUHHIIA KOJIMYECTBA BEIICCTBA. MOJ’IHpHaH Macca. 3aKOHEI COXpaHCHHA MacCChbl U DHEPTHUU.
3aKkoH ABoraz[po. MOJ'I?IpHBIfI 00beM Ta30B. OTHOCHUTENIbHAs IUIOTHOCTh ra3oB. Pacuersl IO YpaBHCHUAM XHUMHUYCCKUX
pCaKI_II/Iﬁ C UCIIOJIb30BAHUECM MAacCCHhI, o0BeMa (HOpMaJ'IBHLIe YCJ'IOBI/IH) ra30B, KOJIMYCCTBA BCIICCTBA

Tema 2.2.
DJIeKTPOIUTHIECKAS
IHACCOLMANU U
HOHHBIN 0OMeH

OcHOBHOe cofiep:kaHue

Teopernueckoe o0y4yeHue

TeopI/m 3J'IeI(TpOJ'IPITPI‘I€CKOI71 JUCCOIMAIINH. Honsl. QHCKTPOJII/ITLI, HEDJICKTPOJIUTHI. PeaKL{I/II/I HOHHOro ooMeHa. CocTaBlIeHHE
peaKI_II/Iﬁ HOHHOI'O OOMEHa IIYTEM COCTABJICHUA HUX MNOJIHBIX W COKPAIICHHBIX HOHHBIX ypaBHeHI/II\/'I. KucmoTHO-0CHOBHEIS
PpCaKuu. 3allaHI/IH Ha COCTAaBJICHUC MOHHBIX peaKuHi/i

JlaGopaTopHble 3aHATHUS

JlaGopaTopHas pab6oTa “THIBI XUMUYIECKUX PEaKIHi’.

HccnenoBanue TUIIOB (IO COCTaBY M KOJIMYECTBY UCXOIHBIX M 00pa3yIOLINXCS BEIIECTB) U IPU3HAKOB XUMUUECKUX PEAKIUH.
[IpoBenenue peakiuii HOHHOTO 0OMEHa, OMPEIeIeHHe CPEIbl BOJHBIX PACTBOPOB. 3aaHUs HAa COCTABIIEHUE HOHHBIX
peaxiui

KonTtpoabnas padora
1

CTpOGHI/Ie BEHICCTBA U XUMHWYCCKUE PCAKIINU

OK 01
OK 04

Paznea 3.

CTpoeHue U CBOICTBA HEOPraHMYECKHUX BelleCTB

16

Tema 3.1.
Knaccugukarnms,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHMYECKUX
BEILIECTB

OcHOBHOE coJep:KaHue

TeopeTuquRoe 06y‘leHl/le

[Ipeamer Heopranuueckoit xumun. Kitaccngukanmst HeopraHu4ecKux BemecTs. [IpocTbie U cnokHble BemecTBa. OCHOBHBIE
KJIaCCHI CIIOXKHBIX BEIIECTB (OKCUABI, THAPOKCHUIIBI, KHCIIOTHI, COJN). B3aMOCBs3b HEOPraHUYECKUX BELIECTB. ATperaTHbIe
cocTosiHMs BenlecTBa. Kpucrammmyeckue n amopdHsle BenecTBa. THIBI KpUCTAIUIMYECKUX PEIIETOK (aTOMHasl,
MOJIEKYJISIpHast, HOHHAs, METAIUIMYEcKas). 3aBUCUMOCTh (PM3MYECKUX CBOIMCTB BEIIECTBA OT THUIIA KPUCTAILIMYECKOM
pemeTKH. 3aBUCUMOCTh XUMHYECKONH aKTHBHOCTH BEIIECTB OT BHJA XMMHYECKON CBSI3M M THUIA KPUCTAUTHUECKO PEIIeTKH.
IIprauHEI MHOTOOOpa3Ms BENIECTB

HpaKTH'—leCKl/le 3aHATHUSA

OK 01
OK 02
IIK1
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Homenkrnarypa HeOpraHMUECKHX BEIIECTB: Ha3BaHUE BEIIECTBA HCXOJIS U3 UX XUMUYECKOW ()OPMYJIBI MIIM COCTaBIICHHUE
XUMHYECKOH (GOPMYITBI HCXOAS U3 Ha3BaHUA BemecTBa 1o MexkayHapoaHoi (MIOITAK) umn TpuBHanpHOI HOMEHKIIATYpE.
Pemenye nmpakTH4eCKHUX 3aJaHUN MO KIacCH(HKAMK, HOMEHKIATYpe U XUMHYECKUM (popMyiaM HEOPraHUYECKUX BEIIECTB

pa3IUYHBIX KJIAacCOB (yrapHBIN Tra3, YIJIEKHCIBIH Ta3, aMMHAaK, TalleHas M3BECTb, HETAIlCHas M3BECTh, MHUTHEBAs COJa W 2

JIPYTHX): Ha3bIBATh M COCTABIATH (DOPMYIIBI XUMHUECKHUX BEIIECTB, OIPENCIIATh MPUHAIIIC)KHOCTD K KIIaccy.

Hcrounnkn XuMudeckoit nHpopMaImy (CpeICTB MacCoBOM nHpopManuu, ceTh HTepHET 1 Apyrue). [lonck nHpOpMannu mo

Ha3BaHUIM, HJICHTH(HUKATOpaM, CTPYKTYPHBIM (OpMyIaM
Tema 3.2. Ouznko- OcHOBHOE coJep:KaHue 8 OK 01
XHUMUYECKHE CBOKCTBA | Teopernueckoe o0yuenne 6 OK 02
HEOPraHU4YEeCKUX IIK1
BEILECTB Metamner. OOmme ¢u3ndeckne W XUMHYECKHE CBOHCTBA MeTauioB. CIOCOOBI TMONydeHHs. 3HAYCHHE METAlIOB U

HEMETAJVIOB B IPHPOJIC M JKU3HEICATEIFHOCTH YeJOBeKa M OpraHn3MoB. Kopposus MeTanioB: BUABI KOPPO3HH, CIIOCOOBI 2

3aIIUTH METAJUIOB OT KOPPO3HUHU

Hemerammer. Obuine ¢puznveckne ¥ XUMIYECKUE CBOICTBA HeMeTalioB. THUmudHbIe cBoWcTBa HeMeTauioB [V— VII rpymm. 2

Knaccudukanus u HOMEHKIATypa COeANHEHNH HeMeTalutoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPHUPOJIE

XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHUX BEIIECTB (OKCHIOB, THAPOKCHAOB, KUCIIOT, COJEH | Ap.). 2

3aKOHOMEPHOCTH B I3MEHEHNH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COSANHEHHUH, BHICIINX OKCHIOB M THAPOKCHIOB

IpakTHyeckue 3aHATUS 2

CocraBiieHHe YPaBHEHUII XUMHUYECKHX PEaKIMi C y4aCTHEM IMPOCTBIX M CIOKHBIX HEOPraHMYECKHUX BEIIECTB: METAJUIOB U

HEMETAJVIOB; OKCHJIOB METaJUIOB, HEMETAJUIOB M aM(OTEPHBIX HIIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBaHMUN H

aM(OTEpHBIX THIPOKCH/IOB; HEOPIraHUUECKHUX COJIeH, XapaKTePHU3YIOLINX UX CBOMCTBA. 2

PerieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3a/JlaHMi Ha CBOMCTBA, COCTaB, IOJy4eHHE W Oe30macHoe

WCTIOJIb30BaHNE BAKHEHIINX HEOPTaHWYECKUX BEUIECTB B OBITY U NIPAKTHUECKOHN JESITEIILHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOE cojiep:KaHue OK 01
Wnentuduxanus JlaGopaTopHble 3aHATHS 2 OK 02
HEOpPraHUYECKUX OK 04
—— JlabopatopHas pabota «neHTH(UKALINSI HEOPTAHUIECKUX BELIECTB).

PerieHne SKCIIEPUMEHTANBHBIX 33a4 110 XMMHYECKUM CBOMCTBAM METAJUIOB M HEMETAJUIOB, 10 PAaClO3HABAHUIO U

MOJIYYSHHIO COSTMHEHUI METAJUIOB U HEMETAILIOB. 2

Wnentudukannss HEOPraHWYECKUX BEUIECTB C UCIOJb30BAaHHEM HX (U3UKO-XUMHYECKUX CBOMCTB, XapaKTEPHBIX

KaueCTBEHHbIX peaknuii. KauecTBeHHbIE peaknny Ha cyibdar-, kKapOoHAT- U XJIOPHI-AHUOHBI, HA KATHOH aMMOHUS
Kontpoabnasi padora .
5 CBoliCTBa HEOPraHMYECKHX BEIIECTB 2
Pasnen 4. CTpoeHue U CBOIiCTBA OpraHMYecKHX BellecTB 24
Tema 4.1. OcHOBHOe cofiep:KaHne 4 OK 01
Knaccuduxanmus, Teopern4eckoe 00ydenne 2 IIK1
CTPOCHHUE U [TosiBnenue u pa3BUTHE OpraHUYecKoil XUMHUK Kak Hayku. [IpenMeT opranndeckoil xumuu. MecTo 1 3Ha4eHUEe OpraHu4ecKoi
HOMCHKIIATypa XUMUH B CUCTEME €CTECTBCHHBIX HayK. 2
OPraHM9ICCKuX XUMHUECKOE CTPOCHHE KAaK MOPSIOK COSAMHEHHUs] aTOMOB B MOJEKYJE COTTACHO MX BaJeHTHOCTH. OCHOBHBIE MOJIOXKEHUS

14




BCIICCTB

TEOpUH XUMHMYECKOTO CTPOEHHUS OpraHuueckux coeguHeHuili A.M. DByrtnepoBa. YriepoaHslif ckeleT OpraHM4ecKoil
MOJIEKYJIBI. 3aBUCIMOCTh CBOWCTB BEIECTB OT XMMUYECKOTO CTPOCHUSI MOJIEKyI. Vi3oMepus 1 H30MepHI.

Ionsarue o ¢pyHKIHOHANBHON rpymme. Pagikan. [IprHIUDE KIIacCHPHUKAIUN OPTaHMYECKUX COeIUHEHHNA. MeXTyHapoaHas
HOMEHKJIATypa W IPHUHIWIB HOMEHKJIATYPhl OpPraHW4ecKux coequHeHWH. IToHsTHE 00 a30TCOAEpX AlIMX COCAMHECHUSX,
OHMOJIOTHYECKH aKTHBHBIX BeIIecTBax (YIJIEBOJAX, XKHUpaX, Oelkax M JIp.), BBICOKOMOJIEKYISIPHBIX COCTUHEHUSIX (MOHOMED,
TIOJIIMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHSA

HomeHknatypa OpraHMYecKMX COEIUHEHHH OTIEIBbHBIX KIIacCOB (HACHIIICHHBIC, HEHACHINICHHbIE M apoMaTHYecKHe
YIIIEBOJOPO/IBL, CIIUPTHI, PEHOIIBI, aTbETH b, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1ip.) CocTaBneHHe MOIHBIX U COKPALIeHHBIX
CTPYKTYPHBIX (OPMYJT OpPraHHMYECKHX BEIIECTB OT/JEIBHBIX KJIACCOB, HMCHOJB3YSl MX Ha3BaHHs IO CHCTEMaTHYECKOH W
TPUBHUAJIBHOW HOMEHKJIAType (STHJICH, alleTUIIeH, MMIepuH, GeHoun, Gopmanbaern, ykCycHas KUCIOTa, MIUIHH). Pacyers
npocreiiiieil GopMyIbl OpraHMYecKor MOJIEKYJIbI, HCXOJsl U3 DIIEMEHTHOTo coctasa (B %)

Tema 4.2. CBoiicTBa
OpraHNYeCcKHUX
COCIUHECHUM

OcHOBHOE coaepKaHue

12

TeopeaneCKoe oﬁyqe}me

OU3UKO-XUMUYCCKAE CBOWCTBA OPraHUYECKHX COCIUHCHHUN OTHCIBHBIX KIAcCOB (OCOOCHHOCTH KIACCH(DUKAIUU |
HOMEHKJIaTypbl BHYTPH KJlacca; TOMOJIOTHYECKHH psia U oOmmas Gopmyiia; u3oMepus; (U3NUecCKre CBOWCTBA; XUMHUYECKHE
CBOMCTBA; CIOCOOBI MOTYYCHUS):

— TIpeneNnbHbIe YIIIEBOIOPOB! (aJKaHbl U IMKIOAIKaHbI). ['opeHHe MeTaHa KaK OJMH U3 OCHOBHBIX MCTOYHHMKOB TeIja B
MPOMBIIICHHOCTH U ObITY. CBOWCTBA IPUPO/IHBIX YIIIEBOJOPOAOB, HAXOXK/ICHUE B IPUPO/IC U IPUMEHEHHE aJIKaHOB;

— HempeJesbHble (aJKeHBI, alKUHBI M AJKaJUeHbl) U apoMaTHYECKHEe YIJIEBOJIOPOAbL. ['OpeHHe ameTuieHa Kak MCTOYHHUK
BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JIJIs1 CBAPKU U PE3KU METaJLIIOB

— KHCIIOPOJICOJIEpIKallle COeIMHEHNS (CIUPTHI M (peHOIbI, KapOOHOBBIE KUCIOTHI M 3(UPBI, anbIeruasl U KETOHBI, XKHPBHI,
yreBoasl). [IpakTHueckoe TpHMEHEHWE OSTWICHIVIMKONS, rimnepuHa, ¢(eHoma. [Ipumenenwe ¢opmanbaeruna,
areTanbIernia, yKCyCHOM KUCIOThl. MBUIa KaKk COJIM BBICIIMX KapOOHOBBIX KHCJIOT. MoolIHe CBOMCTBa MblIa

— azoTcoAcpKaliue COCAUHCHUA (aMI/IHLI 1 aMHUHOKHUCJIOTEI, 6CJ'IKI/I). BLICOKOMOHeKyJ'IHpHBIC COCIUHCHUA (CI/IHTeTI/I‘Ie()KI/Ie u
6I/IOJ'IOFI/I‘{GCI(I/I'3KTI/IBHBI€). MOHOMep, MOJIMMEP, CTPYKTYPHOC 3BCHO. HOJ'II/IMCpI/ISaL[I/Iﬂ OTHUJICHA KaK OCHOBHOC HAIIPaBJICHUC
€0 UCITI0JIb30BaHUs.

I'eneTndeckas cBsI3b MCIKY KjJlaCCaMU OPTraHUYCCKUX COGHI/IHCHI/Iﬁ

IIpakTHyeckue 3aHATHSA

CBolicTBa OpraHU4Y€CKux COGHI/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB (TpI/IBI/IEU'II)HaSI U MEXKXJAYyHapOoaHass HOMCHKJIATypad, XUMHUYCCKUC
CBOﬁCTBa, CITOCOOBI HOHy‘IeHI/Iﬂ)I peac/IbHbIC (aJ'IKaHBI u III/IKJ'IOEU'IKEIHI)I), HEPEACTIbHBIC (aJ'IKCHBI, aJIKMHbI U aJ'IKa,HI/ICHBI) n
apoOMaTH4YCCKUE YTJIEBOAOPOJbI, CHUPTBI U (bCHOJ'ILI, Kap6OHOBI)I€ KHUCJIOTBI U 3(1)I/IpLI, aJIpJACTUJibl U KCTOHBI, aMHWHbI W
AMHWHOKHUCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. 3a11aH1/15[ Ha COCTaBJICHHC ypaBHeHHﬁ XHUMHYCCKUX peaxunﬁ C
Y4aCTUEM OPraHNYCCKHUX BEUICCTB HA OCHOBAHWH X COCTaBa U CTPOCHUA

CocraBieHre CXeM peakiuil (B TOM YHCIIE 0 MPEII0KEHHBIM IeTI0YKaM MPEBPALICHHH), XapaKTePHU3YIOMNX XUMHYCCKHE
CBOMCTBA OPraHNYECKHUX COEAMHEHHH OTACTBHBIX KJIACCOB, CIIOCOOB! MX MONYyYCHHUS W Ha3BaHHE OPTaHWYCCKUX COCTUHEHUI
10 TPUBUAIHHOU WM MEXIYHAPOTHON CHCTEMaTHYECKOH HOMEHKIIAType.

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUSCKUX 3aJaHWi Ha CBOMCTBA OPraHMYECKHX COCOMHEHHH OTIEIBHBIX

OK 01
OK 02
OK 04
IIK1
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KJIaCCOB

JlaGopaTopHas padora

JlabopaTopHast paboTa “TIpeBpaiieHust OpraHMYEeCKUX BEIECTB NPH HarpeBaHuu'".
Ilony4yenue 3TusIeHa U U3y4E€HUE €r0 CBOMCTB. MoaenupoBaHue MOJIEKYJ U XMMHUYECKUX MpPEBpallleHUi Ha IpUMEpE 3TaHa,
STHIICHA, AlETHIICHA | JIp.

Tema 4.3. OcHoOBHOe coJep:KaHUe OK 01
Unertndukanms OK 02
Teopernueckoe o0y4yeHue
OpTaHUYIECKHUX OK 04
BEILECTB, MX 3HaueHue | bruooprannmueckue coenuneHus. [IpumeHeHne m OHonormueckas poib yriaeBogoB. OKHCIEHHE YIJIEBOJOB — HCTOYHHK IIK...
U IPUMEHEHHE B SHEPTUM JKUBBIX oOpraHm3MoB. OOnacTH IPUMECHEHHS aMHHOKHCIOT. llpeBpamieHnss O€lKOB NHIIM B OpraHU3ME. IIK1
OBITOBOH U buonornueckue ¢yHkimn OenkoB. buonornueckue (GyHKIMU >KUPOB. Poib opraHndeckod XMMUM B PELICHHU MPOOIeM
MIPOU3BOJICTBEHHOM MHUIIEBON 6e30IacHOCTH
ACATCILHOCTH PoJib opraHMYecKoi XUMHUH B PEIICHUHU MPOOJIEM SHEPTeTHYECKOM O€30MMaCHOCTH, B PA3BUTHH MEIUIMHEIL, CO3IaHUH HOBBIX
enoBeKa MAaTepUaloB, HOBbIX MCTOYHHUKOB SHEPrHH (aIbTEpHATUBHBIE MCTOYHHKU dHEprun). ONacHOCTh BO3NEHUCTBHA HA JKHBBIE
OpPTaHM3MBI OPTAaHWYECKHMX BEIIECTB OTACNBHBIX KIAaccoB (YIIE€BONOPOABI, CHHPTHL, (EHONBI, XJIOPOPTaHUYECKHE
MPOU3BOHEIE, alIbJACTUABI U JIP.), CMBICI MOKA3aTeN s IPEIEIBFHO IOITyCTUMON KOHIICHTPAINN
JlaGopaTopHble 3aHATHS
JlabopatopHas paboTta: “HMaeHTHUKANNS OPTaHUYECKUX COSIMHEHUA OTIETFHBIX KIIACCOB™
Wnentndukanns opraHM4ecKuX COSANHEHNI OT/IENIBHBIX KJIAcCOB (Ha MpUMeEpe allbIeTUA0B, KpaxMalna, YKCyCHOH KHUCIIOTHI,
0€JIKOB M T.II.) C MCIOJb30BaHNEM MX (PU3MUKO-XUMHIECKUX CBOMCTB M XapaKTepHBIX Ka4eCTBEHHBIX peakuuil. [leHarypamms
6enka rpu HarpeBaHMU. L{BeTHBIE peaknuy OenKkoB. BO3HHKHOBEHNE aHATMTHYECKOTO CUTHANIA C TOUYKU 3PEHUS] XUMUYECKUX
MPOLIECCOB NPH MPOTEKAHWM KaueCTBEHHOW PEAaKIWH, MO3BOJIONIEH HACHTH(QHIMPOBATH MPEIIOKEHHBIE OpraHMYECKHe
BEIIIECTBA
KonTponbnas pabora C .
3 TPYKTypa U CBOWCTBA OPTaHMYECKHUX BEIECTB
Pazgen S. Kunernuyeckue 1 TepMOAMHAMHYCCKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX pPeaKmui
CxopocTs xuMudeckux | OCHOBHOE coep Kanue OK 01
peaxiuii. OK 02
XuMu4eckoe IIK1
paBHOBecHe

TeopeTuueckoe odyueHue
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CKOpOCTh pEakliM, €€ 3aBUCUMOCTb OT pa3IMYHBIX (DAKTOPOB: MPUPOJBI PEATHPYIOLIMX BELIECTB, KOHLEHTPALN
pearupyronyx BEMECTB, TEMIIEPATyPH! U IJIOMAAN PEAKIIMOHHON MOBEPXHOCTH. TemnoBble 3(h(heKThl XUMHIECKNX PEAKIIUH.
OK30- ¥ SHIOTEPMHUIECKUE, PEAKIIHH.

O6patuMocTh peaknnii. XUMUYEeCKOe paBHOBECHE M €r0 CMEIIEHHEe IO ACWCTBHEM Pa3INYHBIX (PaKTOPOB (KOHIICHTPAIUI
peareHTOB WM NPOAYKTOB pEaKIWH, [aBICHHE, TEMIeparypa) A CO3JaHMS ONTHMAIbHBIX YCIOBHI IPOTEKaHHS
xumuueckux npoueccon. [Tpunnun Jle [larense

IIpakTuyeckue 3aHATHSA OK 01
= = OK 02
Perrenue mpakTHKO-OPUEHTHPOBAHHBIX 3a/laHUil Ha aHAU3 (AKTOPOB, BIMSIONIMX HA U3MCHCHHE CKOPOCTH XMMHYECKOM TIK1
peakiyy, B T.4. C IMO3MIMNA DKOJOTHYCSCKH IIEJICCOO0PA3HOTO IMOBEICHHS B OBITY W TPYAOBOW ICATEIBHOCTH B IENAX
COXPaHCHHS CBOCTO 370POBbS M OKPYKAIOIICH TPUPOTHON CPEIBL.
Pemenue mpakTUKO-OPUMEHTUPOBAHHBIX 3alaHUil Ha npuMmeHeHue npuHiuna Jle-Illatenbe a1 HaXO0XIEHUS HaIpaBJICHUS
CMCIIICHUA PABHOBCCU L XUMHYECKON PCaKMu U aHaJInu3 (baKTOpOB, BJIMATOMNX HA CMCIICHUEC XUMUYCCKOI0 paBHOBECHSA
Paznen 6. PactrBopsI
Tema 6.1. OcHOBHOe cofiep:kaHue OK 01
Towsrue o pactsopax Teopernueckoe o0y4yeHue OK 02
OK 07
PactBoperne kak ¢usuko-xummdeckuii mporecc. PactBopsl. CHnocoOBl TPUTOTOBICHHS PacTBOPOB. PacTBOPHMOCTE. IIK1
MaccoBast monsi pacTBOpeHHOTO BemlecTBa. CMBICT TOKa3aTelsl MPENebHO IOMyCTUMON KOHICHTPAlMd M €ro
HCIIOJIE30BAaHUE B OIIEHKE 3KOJOTHYECKON 0€30IT1acHOCTH.
[IpaBuia 3KOJOTMYECKH IEIECO00PA3HOr0 MOBEACHHS B OBITY W TPYAOBOW AEATEIBHOCTH B IEIAX COXPAHECHUS CBOETO
310POBbA U Oprnca}omeﬁ HpI/IpO}]HOﬁ Cp€abI; OMaCHOCTH BO3}1€ﬁCTBI/IH Ha )XUBBIC OPTraHU3MbI OIIPEACIICHHBIX BECIICCTB.
Perenne mpakTHKO-OpPUEHTUPOBAHHBIX PAaCUETHBIX 33JaHUI Ha PacTBOPHI, UCIIOJIb3yeMbIe B OBITOBOI U NMPOM3BOICTBEHHOI
JIESTEILHOCTH YEJIOBEKa
Tema 6.2. OcHOBHOE coJep:KaHue OK 01
HccnenoBanue OK 02
CBOICTB PacTBOPOB JlaGopaTopHble 3aHATHS OK 04
JlabopatopHas paboTa «[IpUroToBICHHE PACTBOPOBY. I1K1
[IpuroroBneHne pacTBOPOB 3aJaHHOW (MAaccoBOH, %) KOHICHTpaUWH (C MPaKTHKO-OPUEHTHPOBAHHBEIMH BOIPOCAMH) MU
OTIpeIeIICHUE CPeJIbl BOIHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBIICHHE PACTBOPOB
[podeccnoHATEHO-OPHEHTHPOBAHHOE COIEPKAHNE (COAePKAHNE IPHKIATHOTO MOIYJIs)
Pazgen 7. Xumus B ObITY H IPOU3BOJACTBEHHOI JeATEIbHOCTH YeJI0BeKa OK 01
OK 02
Xumnst B ObITy 1 . OcHOBHOE COepKaHHe OK 04
Zg;f;;:lfgf;“o“ Teopernuyeckoe o0yueHue OK 07
JeNIoBeKa Hogeiimue DOCTHXCHHS XMMUYECKOW HAYKH M XUMHUYECKOH TEXHOJIOTHH. POJb XMMHU B 00ECHCUCHHH 3KOJOTHYECKOH, TIK1

SHEPreTUYECKOH M MUINEBOW 0€30IaCHOCTH, Pa3BUTHU MEAUIUHEL. [IpaBriia moucka U aHaIH3a XUMHYECKOW HHDOpMAIHH
W3 Pa3TMYHBIX HCTOYHUKOB (HaydHast ¥ ydeOHO-HaydHAas JIUTEPaTypa, CpeACcTBa MaccoBoi MH(opMarmn, ceth MHTEpHET)

IIpakTHyeckue 3aHATHSA

Ilouck u aHanM3 KeHCOB O MNPUMCHCHUN XUMUYCCKHUX BCIICCTB U TEXHOJIOTUH C y4ueToM 6y,Z[yH1€I71 HpO(bCCCHOHaHLHOﬁ

17




JICSITENbHOCTH MO TEeMaM: BaXKHEHIIME CTPOUTENbHBbIC MaTepuanbl, KOHCTPYKLHMOHHBIE MaTepHalibl, KPacKH, CTEKIIO,
KepaMHKa, MaTepHaIbl Ul 3JIEKTPOHUKH, HAHOMATepUallbl, TEKCTWIBHBIC BOJOKHA, HCTOYHUKH 3HEPTUH, OPTaHUYECKHE U
MHHEpAJIbHBIE yI0OPEHMS, TEKaPCTBECHHBIC BEIIECTBA, OBITOBAST XHUMHUSL.

3ammra: [lpeacraBienne pe3yapTaToB pelieHus KecoB B (hopMe MUHHU-IOKIIATA C TIPE3eHTANCH

HpOMe)KyTO‘lHaH aTrecranusa 1mo IMCuMIJnHe (Ba‘leT)

Bcero

72
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3. YCJIOBUSI PEAJIU3ALIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJABHOM JUCIUIIIAHBI

3.1. TpeGoBaHUSI K MUHIMAJTBHOMY MATEePHATBHO-TEXHHYECKOMY 00ecle4eHNI0
Jns  peanusanuy NpOTpaMMBbl AWCIMIUIMHBI JOJDKHBI OBITH IIPEAYCMOTPEHBI CIICAYIOUINE CIEIHaIbHBIC
TIOMEIICHUS: Y4eOHbII KaOMHEeT XUMUH W/ y4eOHOW XUMHUYECKOH JadopaTopuu.

Oo0opynoBanue yye0HOro kaduHera (HarJsAHbIe MOCOOMS): HAOOPHI MIAPOCTEPKHEBBIX MOJENIEH MOIEKYI,
MOJIENTN KPUCTAIUTMIECKHX PEIIeTOK, Tabinna MeHzaeneesa, yueOHbIe GIIbMBI, TH(POBEIC 00pa30BaTENBHBIE PECYPCHL.

TexHuuyeckne cpeacTBa o00y4eHHMsi: KOMIBIOTEp C YCTPOWCTBaMH BOCHPOW3BEACHHS 3BYKa, IPHHTE,
MYJIBTUMEANA-TIPOEKTOP C SKPAHOM.

OGopynoBanue JjgadopaTopun HW Ppadoyux MecT JaGopaTOpPMM: MEH3YPKH, IHUIETKU-KAIEeIbHHIIBI,
TEPMOMETPBI, MHKPOCKOII, MPEAMETHBIE W ITOKPOBHBIE CTEKIIA, IUIAHIIETHI JJIsI KaleJdbHBIX peakiuid, QuibTpoBantbHas
Oymara, IpOMBIBAJIKH, CTEKJISTHHBIC TIPOOMPKH, PE3NHOBBIE MPOOKH, HAOOP PEAKTHBOB, CTEKISIHHBIC MAJOYKH, LITATHBBI
JUISL TIPOOMPOK; MEpHbIE LIMIMHIPHI, BOPOHKH CTECKISTHHBIE, BOPOHKH JeiHTeNbHble muuHapudeckue (50-100 mo),
CTYIKH C NECTUKOM, (Gap(opoBble YallKy, MHHIETHI, (GUIBTPHI OyMaXKHbIE, BaTa, MapJisi, 3JIEKTPOILTUTKY, JJADOpaTOpHbIE
IITaTUBBI, CIIMPTOBBIC TOPEJIKH, CIUYKH, NPHOOp A MOJNydeHUS Ta3oB (WM NMpOOMpKa C ra3o0TBOJHOM TpYOKOI),
JepKaTeIn Uil IPOOHPOK, CKISTHKU U XpaHCHHS PEaKTHBOB, Pa3laTOYHBIC JIOTKH; XuMmudeckue crakausl (50, 100 u
200 Mu1); ITIATeIH; MAHIETHL;, TUTeIhHBIC MU, MepHbIe Tpodupku (Ha 10—20 M) U MepHBIe K008I (25, 50, 100 u 200
MII), BOAsHas OaHs (WIM TepMOCTAaT), CTEKISTHHBIC MAJIOUKW; KOHWYEeCKHe KOJObl st tuTpoBaHus (50 m 100 mo);
WHJMKAaTOPHBIE TIOJIOCKK U ompexaeneHus pH W craHmapTHas WHAWKATOpHAs IKala; YHHUBEPCAIBHBIN HHIMKATOD;
munetkd Ha 1, 10, 50 mm (wmm mozatopsl Ha 1, 5 m 10 mir), OmopeTkn NI THTPOBaHWS, JAOOpaTOPHEBIC /K
AQHATMTHYECKHE BECHI, CYNIMIBHBIN IIKad, U ap. 1abopaTopHOE 000pyI0BAHHE.

3.2. UnopManuoHHOE 00ecniedeHHe peau3alui NPorpaMMbl

1. [y peanu3anuy nporpaMMbl OMOIMOTEYHBIH (OHIT 00pa30BaTEIbHON OpraHU3aliy JOJDKCH UMETh MeUYaTHBIC
I/I/I/IHI/I OJICKTPOHHBIC O6pa3OBaTeJ'H)HI)Ie u I/IH(bOpMaHI/IOHHLIe PeCypChbl, PEKOMCHAOBAHHBLIC [Jid HCIOJb30BaHUA B
00pa3oBaTeIbHOM TpoLecce, He CTapIe S JIeT ¢ MOMEHTA U3/1aHHs.

2. PeKOMeH}IyeMI)Ie NICYaTHBIC U3JaHUA IO pcaiu3alu O6HleO6pa30BaTeHLHOI71 JUCHUIIIIMHBI IPEACTAaBJICHBI B
METOJIMYECKHX PEKOMEHIAIMSAX [0 OpPTraHN3aluy 00ydeHNsI.

4. KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHHUS OBIIEOBPA3OBATEJBHOM JACITATIINHBI

KoHTpons u oIeHKa pe3ynbTaToB OOYYCHHs OCYIISCTBIICTCS IpPETNOAaBaTelieM B Ipolecce MPOBEACHUSL
MPaKTUICCKAX 3aHATHH U TaOOpaTOpHBIX paboT, TECTUPOBAHNS, a TAKKE BHIIIOIHEHHS 00YJAIOMIMMHUCS HHINBHTYaTbHBIX
3a/laHuid, IPOCKTOB, HCCIeN0BaHNH. Pe3ynbTaTsl 00ydeHHS OMPEACISIOT, YTO 00yJaromuecs TOJDKHEI 3HaTh, IOHUMATh U
JIEMOHCTPHPOBATH TI0 3aBEPIICHUN H3YICHUS TUCIUILIHHEL.

st hopMuUpOBaHUs, KOHTPOJISI M OI[CHKH PE3yJIbTATOB OCBOCHHUS YUEOHOW MUCIMIUIMHBI HCIIOIB3YETCsl CUCTEMA
OIICHOYHBIX MEPONPUATUH, PEICTABIISIIONIAS COO0M KOMITJIEKC YIeOHBIX MEPOTPHUSITHH, COTJIACOBAHHBIX C Pe3yJbTaTaMH
00ydenus u chopmynupoBanHbix ¢ yaetoM @I'OC COO (mpeamerHsie pe3ynbTaThl 1o auctuiuinae) u @IOC CIIO.

Ne OK/MK Mopnyas/Pa3nen/Tema PesyabTaT 00y4yeHus THNBI OLIEHOYHBIX MePONIPUATHIH
| OcHOBHOE cojiepKaHue
1 Pasnen 1. OCHOBBI ®opmMyIHpOBATH 0230BbIE
CTPOEHNS BelecTBa MOHSATHS H 3aKOHBI XHMHH
1.1 | OKO01 CrtpoeHne aTOMOB CocTaBiIATh XUMHUYECKUE 1. Tect «CTpoeHHE aTOMOB XMMHYECKHUX
XUMHUYECKHUX DJIEMEHTOB H (hopMyIIbI COeTUHCHUI B 3JIEMEHTOB U MPUPOJIa XUMUIECKOU CBAZY.
MPUPOJIa XUMHUYECKOH CBSI3U  |COOTBETCTBUU CO CTENEHBIO |2. 3a/7a4u Ha COCTABIEHUE XUMHUYECKUX
OKHUCJICHUSI XUMHYECKUX (GhopMyJsT TByXaTOMHBIX COCAMHEHUM
3JIEMEHTOB, UCXOJIS U3 (okcumoB, cyb(UI0B, THAPUIOB U T.IL.).
BaJICHTHOCTH U 3. 3aganus Ha UCITOJIL30BAHNE XMMUYECKOMN
AJIEKTPOOTPHUIIATEIIFHOCTH | CUMBOJHMKY W HA3BAHHUIA COCAMHEHUI 10
HOMEHKJIAType MEXAYHAPOIHOTO COI03a
TEOPETUIECKOM U NPUKIIATHOW XUMUH U
TPUBHAIBHBIX Ha3BAHUH IIJISI COCTABJICHUS
XUMHYECKUX POPMYII ABYXaTOMHBIX
COEIMHEHHH (OKCHUIOB, CYNb(HIOB,
THIPHUIIOB U T.I1.) U APYTUX HEOPTAaHHUECKUX
COCIMHEHUH OTAETbHBIX KIACCOB
1.2 | OKO01 TTepuomuueckuii 3aK0H H XapakTepu30BaTh 1. Tect «MeTamnmueckue /
OK 02 tabnuna JI.11. Menneneesa XUMHYECKHE DJIEMEHTHI B HeMeTalLINYeCKHe CBOMCTBA,
COOTBETCTBHUH C MX AIEKTPOOTPHIATEIFHOCTD H CPOJICTBO K
MTOJIOKCHHUEM B AIEKTPOHY XHMUYECKUX IIEMEHTOB B
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OK/IIK

Mopyas/Pa3aen/Tema

PesyabTaTt 00y4enns

THNBI OLIEHOYHBIX MEPONIPHATHIH

MIEPUOINIECKON cucTeMe
XMMHUUYECKHUX JIEMEHTOB
J.. MenneneeBa

COOTBETCTBHUE C UX DJIEKTPOHHBIM CTPOCHUEM
U TIOJIO’KEHUEM B TIEPUOIMYECKOI cucTeMe
xumudeckux snemeHToB J[.M. MeHnneneeBay.
2. [IpakTuyeckue 3aaHNs Ha yCTAaHOBJICHUE
CBSI3U MEXKIY CTPOECHHEM aTOMOB
XUMHUYECKHUX 3JIEMEHTOB U MEPHOINUECKUM
H3MEHCHHEM CBOMCTB XMMHYCCKHX
3JIEMECHTOB M UX COCIUHCHUI B
COOTBETCTBHH C MOJIOKCHUEM
[lepuoguueckoii cucteme.

3. I[IpakTUKO-OpUEHTUPOBAHHBIE
TEOpETUUECKHE 3a/I1aHUs Ha XapaKTepHU3aluio
XAMHUYECKHUX DJIEMEHTOB: «Merannunyeckue /
HeMeTaLINYeCKHEe CBOMCTBA,
3JIEKTPOOTPHUIATENFHOCTD U CPOACTBO K
SJIEKTPOHY XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE C UX EKTPOHHBIM CTPOCHUEM
U NIOJIO’KEHUEM B IEPUOIUYECKOI cucTeMe
xumMuueckux snemenToB JI.M. Menneneea»

Paznen 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuui

KonrposabHas pabora
«CTpoeHHe BelecTBa H XHMUYECKHe
peakuum»

2.1

OK 01
OK 04

Tunel XUMHUYECKHUX pEaKLUN

CocCTaBIATh peakuuu
COCIMHEHMSI, PA3IIOKCHHUS,
oOMeHa, 3aMeIICHU,
OKHCJTUTEIBHO-
BOCCTaHOBHTEJIbHBIE
peakuuu

1. 3amaun Ha coCTaBIEHUE YpaBHEHUIT
peakuuii:

— COCIMHCHMS, 3aMCIICHHS, Pa3IIOKCHNU,
obMmeHa;

— OKUCIIMTENILHO-

BOCCTaHOBUTEJIBHBIX PEAKIHI C
UCIIOJIb30BaHUEM METO/Ia JIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT Macchl BEIECTBA WU
00BEMa

ra30B 10 U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OTHOTO U3 yYaCTBYIOIIUX
B PCAKIIMH BEIIECTB; PACUETHI

Macchl (00bEMa, KOJTMYeCcTBa BEIECTBA)
MPOAYKTOB PEAKIINHU, €CITH OJTHO U3 BEIICCTB
UMeeT NPUMecH

2.2

DNEeKTPOTUTHYECKAS
JUCCOLMAIAs U HOHHBIN
o0MeH

CocTaBisITh ypaBHEHUS
XMMHUUYECKHX PEeaKIHU
HOHHOTO 0OMeHa C
y4acTHeM HEOPraHMYEeCKUX
BEILECTB

1. 3aaHus Ha COCTaBJIEHUE MOJIEKYJIIPHBIX
Y MOHHBIX PEAKIINiA C y4aCTHEM KHUCIIOT,
OCHOBaHUH M COJIEH, yCTAHOBJICHUE
M3MEHEHHS KACIOTHOCTH CPEIb

2. JlaboparopHas padota "Tumsl
XUMHUYECKHUX peakiuii”

Pazgen 3. Ctpoenne u
CBOICTBA HEOPraHUYECKHX
BelllecTB

HccnenoBarb cTpoeHHe U
CBOICTBA HEOPraHUYECKHX
BelllecTB

KonTpoabHas padora
«CBoOlCTBa HEOPraHMYEeCKHUX BeleCTBY
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OK/IIK

Mopyas/Pa3aen/Tema

PesyabTaTt 00y4enns

THNBI OLIEHOYHBIX MEPONIPHATHIH

3.1

OK 01
IK1

Knaccudukarus,
HOMEHKJIATypa U CTPOCHUE
HCOPTraHMYCCKHUX BEIICCTB

Knaccuduuposats
HEOpraHUYECKHE BELIECTBA
B COOTBETCTBHH C UX
CTpOEHHEM

1. Tect «HomeHknaTypa u Ha3BaHHE
HEOPTaHUYECKUX BEIIECTB UCXOJS U3 UX
XUMHYECKOH (POPMYIIBI MITH COCTABIICHUE
XUMHYECKON (POPMYITBI UCXO/IS U3 HA3BAHHUS
BEIIECTBA 110 MEKTYHAPOTHOMN HITH
TPUBHATBHON HOMEHKIIATYPEY.

2. 3amaun Ha pacyeT MaccoBOM JOIU (MACCHI)
XUMHUYECKOTO dJIeMEHTa (COSTMHEHNS) B
MOJIeKyIie (CMecH).

3. [IpakTuueckue 3aanus Mo
KIaccu(UKauy, HOMEHKIAType ’
XUMHYCCKUM (hOPMYJIaM HEOPTaHMICCKUX
BEIICCTB Pa3IUYHBIX KIIACCOB.

4. [pakTU4ecKue 3aJaHUS HA OTIPEICIICHUE
XUMHYECKON aKTHUBHOCTH BEII[ECTB B
3aBHCUMOCTH BHJIa XUMUICCKOMN CBSI3H U
TUTA KPUCTAJUTUUCCKON PEIICTKH

3.2

OK 01
OK 02
[IK1

DHU3UKO-XUMHUYECKHE
CBOICTBa HCOPraHN4CCKUX
BCIICCTB

YcranaBiauBaTh
3aBHCHUMOCTH (PH3HKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKUX BEIIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, & TAK)KEe TUIIa
KPUCTAJUIMYECKOHN pEUIETKU

1. Tect «OCOOCHHOCTH XUMIYECKUX CBOUCTB
OKCHJIOB, KUCIIOT, OCHOBAaHHH, aM(OTEPHBIX
TUPOKCUJIOB U COJIEH».

2. 3aiaHus Ha COCTaBJICHUE YPaBHEHHUH
XUMHYECKHUX PEaKINi ¢ y9acTHEeM MPOCTHIX
U CJIOXKHBIX HEOPTaHUYECKHX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETAJIIOB U
amM(OTEpHBIX AIIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUH M aM(OTEPHBIX
THJPOKCH/IOB, HEOPraHMYECKHX COJIEH,
XapaKTepU3yIOUINX UX CBOMCTBA U CIIOCOOBI
TIOTYYEHHUS.

3. [IpakTUKO-OpUEHTUPOBAHHbIE
TEOpEeTUYECKHe 3aJaHuUs Ha CBOWCTBA U
MOJy4YeHHE HEOPTaHNIECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanms
HEOPTaHMYECKUX BEIIECTB

HccnenoBaTh kaueCTBEHHbBIC
peaKHI/II/I HeOpFaHI/I‘IeCKI/IX
BEIIECTB

1. IIpakTHKO-OPHEHTHPOBAHHBIE 3aJaHUSI 10
COCTaBJICHHIO XMMHUYECKHUX PEaKIHii C
ydJacTHEM HEOPTaHMYECKUX BEIECTB,
HCTIONB3YEMBIX ISl UX HJICHTU(QHUKAIIH.
2.JIabopaTopHras pabota: “UneHTHUKAIHS
HEOPTraHUUYECKUX BEIECTB”

Pasnen 4. Crpoenue u
CBOICTBAa OPraHUYeCKHX
BelIeCTB

HccaenoBarh CTPOCHHE U
CcBOlicTBA OpraHu4eCKux
BCIIECTB

KourpoabHas padora
«CTpoeHHe U CBOICTBAa OPraHNYeCKHX
BellleCTB)
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Ne OK/IIK Mopnyas/Pasnesn/Tema PesyabTaTt 00y4enns THNBI OLIEHOYHBIX MEPONIPHATHIH
41 [ OKO01 Knaccudukanus, crpoenue u |Knaccupuunponarsb 1. 3aganus Ha cOCTaBIEHUE HAa3BaHUIL
IK1 HOMEHKJIaTypa OpraHMYeCKHX | OpraHN4eCKHe BEIECTBA B |OpPraHUYECKUX COCIUHEHUN 110 TPUBUATIBHOMN
BEIIIECTB COOTBETCTBHUHU C UX WM MEXIYHApOIHON CHCTEMaTHIeCKOM
CTPOEHHUEM HOMEHKJIaType.
2. 3aaHys Ha COCTaBJICHUE TOJIHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (hOpMYIT
OPTaHWYECKUX BELIECTB OTIEIBHBIX KIACCOB.
3. 3agaun Ha ompeneNeHre npocTeimeit
(hopMyIIBI OPraHUYECKOH MOJIEKYIIBI, HCXOS
13 DIIEMEHTHOTO cocTana (B %)
42 [ OKO01 CBoiicTBa OpraHUYECKUX YcraHaBnuBarthb 1. 3anaHus Ha cocTaBIE€HUE YPaBHEHUH
OK 02 COCIMHEHUI 3aBUCHMOCTbH (DPU3HKO- XUMUUYECKUX PEAKLMH C y4aCTUEM
OK 04 XUMHUYECKUX CBOMCTB OpPraHUYECKUX BEILECTB HA OCHOBAaHUM UX
IK...1 OpPraHUYECKUX BEIIECTB OT [COCTaBa U CTPOEHUSL.
CTPOEHUS MOJIEKYII 2. 3aiaHyd Ha COCTaBJIECHUE YPABHEHUH
XMMHUYECKHUX PEAKIIH, HILTIOCTPHPYIOIIIX
XMMHYECKHE CBOICTBA C yIETOM
MEXaHU3MOB MIPOTEKaHMS JAaHHBIX PEAKIHH 1
TCHETHYECKON CBA3M OPTaHWYECKHX BEIIECTB
Pa3HbIX KJIACCOB.
3. PacueTHble 33124 110 ypaBHEHUAM
peaxkuuii ¢ yuacTueM OpPraHUYECKUX
BEIIIECTB.
4. JlaboparopHas padota “IIpeBpaiicHus
OpraHHUYECKUX BEIIEeCTB IPH HarpeBaHUH"
4.3 | OKO01 Wnentndukarms HUccnenoBath kauecTBeHHbIE | 1.JIpakTHKO-OpUEHTUPOBAHHBIE 3aJaHUS 110
OK 02 OPTaHWYECKUX BEIIECTB, UX |PEAKLUH OPTaHWMIECKUX COCTaBJICHHIO XUMHUYECKHUX PEAKIHH C
OK 04 3Ha4YeHNE ¥ IPUMEHEHHUE B COEIMHEHUH OTACIBHBIX y4acTHEM OpPTraHWYECKHX BEIIECTB, B T.4.
IK1 ObITOBOII 1 KJIacCOB HCTIONB3YEMBIX JJIS UX UICHTU(PHUKALINN B
MPOU3BOJICTBEHHON OBITY U IPOMBIIIICHHOCTH.
JIeSITeTIbHOCTH YeJI0BeKa 2.JIabopatopnas paborta: “MaeHTHdHKAIH
OpPraHUYECKUX COCTMHEHUH OTIENbHBIX
KJ1accoB”
5 Pazgen S. Kuneruueckune u | Xapaxkrepu3oBaTh
TepMOIUHAMMYECKHE BJIMSIHME PA3JHYHBIX
3aKOHOMEPHOCTH (haxTopoB Ha paBHOBecHe
NPOTEKAHUS] XHMHUYECKHX |H CKOPOCTh XHMHYECKHX
peakuuii peakuuu
5 OK 01 CKOPOCTh XMMHUYECKHUX Xapakrepu3oBarth BiausHUe |IIpakTuko-OpUEeHTUPOBAHHBIE
OK 02 peakiuii. Xumuyeckoe KOHIIEHTpalluU TEOpPETHUUECKUE 3a/1aHKs Ha aHAJIU3
[K1 paBHOBECHE pearupymromux BemecTB 1 |(pakTopoB, BIUSAIOIINX HA U3MEHEHHE
TeMIIepaTypbl Ha CKOPOCTb  |CKOPOCTU XUMHUUECKOH peakuuu. [IpakTuxo-
XUMHYECKHUX PeaKIi OpPUEHTUPOBAHHBIE 3aJJaHUsl HA IPUMEHEHHE
XapakrepuszoBaTb BausHue |mpuHiuna Jle-Ilarense mis HaxoxAeHUS
HM3MEHEHMs KOHLIEHTPAllM |HAINpaBJIECHUS] CMEIIEHUS PABHOBECUS
BEILIECTB, PEAKINH CPEAbl U |XMMUYECKOH peakluy U aHaiu3 (GpakTopos,
TEMIIepaTyphl Ha CMEIIEHHE |BISIONINX HA CMEIIEHHE XUMHYECKOTO
XHUMHWYECKOTO PAaBHOBECHSI | PABHOBECHS
6 HccaenoBaTh HCTHHHBIE
Pa3znesn 6. PacTBopbl PacCTBOPBI C 32JaHHBIMHU
XapaKTePUCTHKAMH
6.1 | OKO0l ITonsaTue o pactBopax Pa3znuuaTs ucTUHHBIE 1. 3agauu Ha IPUTOTOBJIEHUE PACTBOPOB.
OK 02 pacTBOPBL 2. IIpakTUKO-OpPUEHTHPOBAHHBIE PACUETHBIE
IIK 1 3a7laHUS HA TUCIIEPCHBIE CUCTEMBI,
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1)
2)
3)

4)

5)

Ne OK/IIK Mopnyas/Pasnesn/Tema PesyabTaTt 00y4enns THNBI OLIEHOYHBIX MEPONIPHATHIH
HCIIOJIb3yeMbIe B OBITOBOM 1
MIPOM3BO/ICTBEHHOH JIESITEIILHOCTH YeJIOBEKa
6.2 | OKO01 HccrnenoBanne CBOWCTB HUccrenoBats pusuko- JlaboparopHas paboTa
OK 04 pacTBOpoB XIMHYECKIE CBOWCTBA “IIpuroTOBICHNE PACTBOPOB”
IIK 1 HCTHHHBIX PaCTBOPOB

1 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iepKaHMe (CoiepKaHNe NPUKJIATHOT0 MOAYJIs1)

7 Paznen 7. OueHuBaThb nocjeacTBUs |3amura Keica (¢ yueToM Oyayuiei
Xumus B ObITY H OBITOBOM U NpogecCHOHAILHOI JeATeIbHOCTH)
NPOU3BOCTBEHHOM NPON3BOACTBEHHOMH
JesITeJILHOCTH YeI0BeKa JesiITeJILHOCTH YeJI0BeKa C

MO3UINI IKO0JIOTHYeCKOi
0e30macHOCTH
OK 01 Xumust B OBITY 1 O1eHUBATH MTOCTIEICTBUS Ketic (c yuetom Oyaymieit
OK 02 TIPOM3BOJICTBEHHOM OBITOBOM 1 po¢eCCHOHATBHOM NeSTeTFHOCTH)
OK 04 IEeATEILHOCTH YEJIOBEKA MIPOU3BOJCTBEHHOU Bo3MoKHBIE TEMBI KEHCOB:
OK 07 JNeATEIILHOCTH YeJIOBEKA C 1. ITorerreHne KaIUMaTa U BEICBOOOXKIEHNE
IIK 1 NO3ULUI 3KOJIOTUYECKOH ra3oBbIX THPATOB CO JHA OKEaHa.
0e301acHOCTH 2. Bynymiune matepuaisl ajsl aBua-, MalliuHoO-
U IPpUOOPOCTPOCHHUS.
3. HoBble MaTepuansl Ui COJTHEYHBIX
Oarapeii.
4. JlexapcTBa Ha OCHOBE PACTHTEIIHHBIX
MIpenaparos
JIUTEPATYPA
Jast crynenToB
1. ladopuensa O.C. Xumms 10 wmacc / Ga3oBerii ypoBeHb/M3matembcTBO: Mocksa, «IIpocBemenue». [ox
n3narenbcTBa: 2022
2. labpuensa O.C. Xumwms 11 xmacc / 6a3oBbiii ypoBeHb/M3matenbcTBo: MockBa, «[Ipocsemenue». ['ox

n3narenabcTBa: 2022
Jast npenoaaBaresist

®enepanbHbIil 3aK0H 0T 29.11.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepammmy.

[Mpukaz MunucrepcTBa oOpazoBanusi U Hayku P®D ot 17.05.2012 No 413 «O06 yrBepxkiaeHuu QenepaibHoOro
rOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTa CPEIHETO (TIOTHOTO) 00IIero 06pa3oBaHus».

[Ipuxa3 MunncrepcrBa obOpazoBanus u Hayku PO ot 29.12.2014 Ne 1645 «O BHecenmnm m3MeHeHuid B [lpmkas
MusnncrepcTBa o0pazoBanust U Hayku P® ot 17.05.2012 Ne 413 “O0 yTBepxkaeHNH (PenepaabHOTO TOCYJapCTBCHHOTO
00pa30BaTeNFHOTO CTAHAAPTA CPEeTHETO (TIOJIHOTO) O0IIEero 0Opa3oBaHUs .

[ucemo [lemapTaMeHTa TOCyIapCTBEHHOM MOMUTHKH B cdepe MOATOTOBKH pabounx kanpo u JI[1O MwuHOOpHAYKH
Poccun ot 17.03.2015 Ne 06-259 «PexoMeHmamuu 1o OpraHU3AIMH IONyYeHHS CpPEeIHEero odmero oOpa3oBaHUS B
mpejenax OCBOCHHUS 00pa3oBaTEIbHBIX MPOTpaMM CpPEIHEro Mpo)eCCHOHAIBHOrO 00pa3oBaHHS Ha 0a3e OCHOBHOTO
o0miero o0Opa3oBaHus C y4eToM TpeOOBaHUi (eaepanbHbIX TOCYIAPCTBEHHBIX O00pa30BaTE/bHBIX CTAHAAPTOB U
NoJy4aeMoi npoeccruy WM CrelMaIbHOCTH CPeTHEro MpodecCHOHaIbHOTO 00pa30BaHUsD».

Tl'abpuensu O.C., JlpicoBa I'.I'. Xumus: xkHuTa 1151 TpenogaBarens: yde0.-meroa. mocodue. [abpuensa O.C. u ap.
Xumust i IpoPecCuii U CIeNUaTbHOCTEH TEXHUIECKOTO NMPOdUIIs (3JCKTPOHHOE MPUIIOKECHHUE).

HNHTepHeT-pecypcebl

www. pvg. mk. ru (omummuana «[loxopu BopoObeBsl ropbi»). www. hemi. wallst. ru (OOpa3zoBaTeNbHBIN CaWT ISt
LIKOJIbHUKOB «XUMHUSI»).

www.alhimikov.net (OOpa3oBaTeNbHBINA CAWT JJIS MIKOJBHUKOB). Www. chem. msu. su (Q1ekTpoHHass OHOIHOTEKA 110
XUMUH).

www.enauki.ru (MHTepHeT-U31aHue JuIsl yunuTeneid «EcrecTBeHHbIE HAYKI»).

www. 1september. ru (Metoauueckas razera «llepBoe ceHTIOp»).

www. hvsh. ru (xypHan «XuMHS B ITKOJIEY).

www.hij.ru (kypHan «XuMUs 1 KU3HBY).
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