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Pabouas mporpamma paspaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

- @enepadbHOrO TOCYJApCTBEHHOTO O0pa30BaTEIbHOIO CTaHAApTa CPEIHEro OOIIero
o0pa3zoBaHMs, YTBEP)KIECHHOTO TMpukazoM MuHoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBanHoro MunuctepctBom toctuiiuu Poccuiickoit ®eneparuun 7 uroHs 2012,
peructpannoHHbIi Ne 24480);

- @ezmepanbHOrO  TOCYJApCTBEHHOTO  OOpa30BAaTENbHOrO  CTaHAApTa  CPEIHETO
npodeccuoHaIbHOTO 0o0OpazoBanus mo cnemuanbHocTH 27.02.07  VYmpaBiaeHue KadyecTBOM
IPOAYKIMH, MPOLECCOB M ycayr (1o oTpacisiMm), yrBepkaéHHoro Ilpukxazom MuHucrepcrsa
npocemenus Poccutickori ®eneparun ot 14.04.2022 Ne 234 (3apeructpupoBan B Muntocte PO
23.05.2022, peructparroHHbiid Ne 68546);

C Y4eTOM:

- OenepanbHON  00pa3oBaTelNbHOW MpPOrpaMMbl  CpeqHero obmero oOpa3oBaHMs,
yrBepxkacHHON Ilpukazom MunucrepctBa mnpocsemeHuss PO  or  18.05.2023 Ne 371
(3apeructpupoBaHHOTO0 MuHucTepcTBOM tocTHIMK Poccuiickorr ®eneparuu 12 wurons 2023,
peructpaunoHHbIi Ne 74228);

- mpuMepHoW pabodeil mporpamMmbl 00IIE00Pa30BATETFHON JUCHUIUIMHBL «XUMHS JUIS
npo(ecCHOHANBHBIX ~ 00pa30BaTeNbHBIX  OpPraHHU3AIH, 0/JI00peHHOM  Ha  3acelaHHH
ITenaroruyeckoro coera ®I'bOY IAITO UPITIO nmpoTtokonom Ne6/2025 ot «18y» anpens 2025 roga

Pabo4as nmporpamMmma paccMOTpeHa
Ha 3acenanuu [ [IK OOuOI'CD
ITpotoxon Ne 9 ot 21.04.2025 .
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T.A. PwxkankoBa, TpemnofaBaTeNb BBICHIEH  KBaTM(UKAIMOHHONW  KaTeropuu, OHOJIOT,
npenoaaBaTejib OMOJIOTMH U XUMHH
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1. OBLIASI XAPAKTEPUCTHKA PABOYEH IIPOI'PAMMBI
OBIEOBPA30BATEJLHOM JMCUMUIIINHBI
OVY/]1.07 XUMUSI

1.1 Ieab 1 MecTO AUCHMILIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl
Ilens pmucnunauesl: POPMUPOBAHHME Yy CTYIEHTOB IPEIACTABICHHA O XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHOM KapTHHbBI MHpa KaK OCHOBBI IPHUHSATHUS pPELICHUI B
JKU3HEHHBIX U IPOU3BOJICTBEHHBIX CUTYalUsAX, OTBETCTBEHHOI'O IIOBEICHNUS B IIPUPOJHOM Cpeae.

O6meobpazoBarenbHas auciumuimHa OV JI.07 Xumus siBiaseTcss 00sS3aTeIbHOW YacThIO
00m1eo0pa3oBaTeIpHOrO UKIIA 00pa3oBaTenbHOM mporpaMmMel B cootBetcTBrr ¢ @I'OC CIIO mo

crienuainbHoctd 27.02.07 VYmnpaBiaeHue KayeCTBOM MNPOJIYKIIMH, IPOIIECCOB W YCIYT

OTpacisiM).

(o

1.2. [lnanupyemble pe3yJbTaThl OCBOCHUSI 00111€00pPa30BaTeIbLHO N CHUNITTHHBI

[Inanupyemslie

pe3yibTaThl  OCBOCHUS

0011eo0pazoBaTebHON

JAUCHUITIIIMHBI

onpenenstorcst B coorBercTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO. Ocoboe 3HAUCHHE

JTUCIUIIMHA UMeeT ripu popmupoBanuu u pazsutuu OK u T1K.

B pe3ynbraTe 0cBOEHUS AUCHUIIIMHBI 00 yYaOLIUIICS T0JIKEH:

Kox u Haumenosanue
dbopMUpyeMBbIX
KOMIIETEHIINH

[imanupyembie pe3ysIbTaTbl OCBOCHUS JUCLHUIUINHBI

OO0mue

OK 01. Beibupath
CIocoObI peleHus 3a1a4
npodeccuoHanbHOM
JESITEIIBHOCTH
NPUMEHHUTETBHO K
pa3IMYHBIM KOHTEKCTaM

OBiageHne yHHBepPCAJIbHBIMH
Y4eOHBIMHU NMO3HABATEIbHBIMH
AeCTBUAMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHUS:
- CaMOCTOSATENBHO (HOPMYIHUPOBATH U
aKTyaJlu3UpoBaTh NMpoOsIemy,
BCECTOPOHHE €€ paccMaTpHUBAaTh;

- OTIPEACIIATH 1NN JeATETHbHOCTH,
3a/1aBas mapaMeTpbl U KPUTEPUU HX
JOCTUKEHHUS, COOTHOCHTD
PE3yNbTaThl AESTENLHOCTH C
MTOCTABIICHHBIMH IIEJISIMU;

- HCTIOJIB30BATh MPU OCBOCHHUH
3HAHWW TTPUEMBI JIOTHYECKOTO
MBIIJICHHS - BBIICSATH XapaKTepHbIE
MIPU3HAKY TTOHITHI U YCTAaHABJIMBATh
WX B3aUMOCBSI3b, UCTIOJIB30BATh
COOTBETCTBYIOIIUE TIOHSATHUS JIS
00BSICHEHUS OTIENBHBIX (PaKTOB U
SIBJICHU;

2) 0a30BbIe HCCIeA0BaATEIbCKHE
nefcTBUsA:

- BIIQJICTh OCHOBAMH METOJIOB
Hay4YHOTO ITO3HAHUS BEIIECTB H
XUMHYECKHUX PEaKIIHii;

- popMyIHpPOBATH LIETH U 33a]1a41
WCCIIeIOBAHMSI, UCIIOJIb30BATh
MIOCTABJIEHHBIE U CAMOCTOSITENILHO
c(hOpMyIMPOBAHHBIE BOTIPOCHI B

I[I/ICL[I/IHJ'II/IHapHBIe

- 3HaTh OCHOBOIIOJIATaloIINe
TOHATHSI (XUMUYCCKHIMA
3JIEMEHT, aTOM, U30TOIl,
AJIEKTPOHHAS 000JI0UKA
aroma, s-, p-, d-3JeKTPOHHBIC
opOuTaIu aTOMOB, MOJICKYJIa,
BaJICHTHOCT,
AIEKTPOOTPHUIIATEIILHOCTb,
XUMHYECKas CBA3b,
CTpYKTypHas popMmyiia
(pa3BepHyTas u
COKparieHHas), MOJib,
MOJIIpHas Macca, MOJISIPHBIN
00BeM,
AIIEKTPOOTPHUIIATEIHHOCTD,
CTETeHb OKHMCIICHUS,
XUMHYECKas CBA3h
(xoBasieHTHAs, MOHHAS,
MeTaJlTn4ecKasi,
BOJIOPOJIHAS),
KpUCTAIJINYECKast peIieTka,
THUTTBI XUMHUYECKHUX PEaKIIHH,
pacTBOp, SJAEKTPOIHTHI,
HEDIJICKTPOJIUTHI,
ANEKTPOIUTHYECKAS
JIMCCOITUAITNS, OKUCITUTEND,
BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON peaKIuu,
XUMHUYECKOE PABHOBECHE,




Ka4yecTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI 17151 pOpMUPOBaHUS
TUIIOTE3BI 10 IPOBEPKE
MIPaBUILHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUH;

- BJIaJIETh HaBbIKAMH
CaMOCTOSITEJILHOTO IUIAHUPOBAHMS U
MIPOBE/ICHUS YICHUIECKUX
9KCHEPUMEHTOB, COBEPIIEHCTBOBATh
YMEHHUsI Ha0JII01aTh 33 XOJJ0M
porecca, cCaMoCTOSITEIbHO
IIPOrHO3UPOBATh €0 PE3yJIbTaT,
dhopmynupoBaTh 0000IICHUS U
BBIBOJIbl OTHOCUTEIEHO
JOCTOBEPHOCTH PE3YJIbTAaTOB
HCCIIEIOBaHMsI, COCTABIISATh
00OCHOBAHHBIH OTYET O
MpoJeTIaHHO# padoTe;

- IPHOOPETATH OIBIT YYCHUIECKON
HCCIEA0BATENIbCKON U MPOEKTHOM
NESTENIbHOCTH, IIPOSIBIIATH
CIOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
peleHust MPakKTUYECKUX 3a1a4,
MPUMEHEHUIO PA3JIMYHbIX METOJI0B
MO3HAHUS;

3) padora ¢ unopmanmeii:

- OPUEHTHPOBATHCS B Pa3IMYHBIX
HCTOYHUKAX UHPOpMAIMK (Hay4yHO-
MOTYJISipHAs JIUTEpaTypa
XUMHUYECKOT0 COJIepKaHus,
CIpaBOYHbBIE TOCOOUS, PECYPCHI
WNuTepHera), aHanu3upoBaTh
MH(POPMAIIMIO PA3JINYHBIX BUAOB U
(dhopM mpencTaBiIeHUs], KPUTUIECKU
OLICHHUBATH €€ JOCTOBEPHOCTD U
HENPOTUBOPEUNBOCTD;

- (hopMynUpoOBaTh 3aMPOCHl U
MPUMEHSTH Pa3IMYHbIE METOIBI IPU
MOUCKE U 0TOOpe HHPOPMAIUH,
HE00XO0IMMOM ISl BHITTOJIHEHUS
y4eOHBIX 3a71a4 ONpPeIeIEHHOTO
THUIIA;

- CaMOCTOATENIBHO BHIOUPATH
ONTUMAJIBHYIO (hOpMYy
NpeJCTaBIeHNUs HHPOPMALIUU
(cxeMbl, rpaduKH, TUarpaMMBbl,
TaOJIMIIbI, PUCYHKH U JPYTHE);

- HCTIOJIH30BATh HAYYHBIH SI3BIK B
KayecTBe CpeICcTBa Mpu paboTe ¢
XUMUYECKON nH(pOpMaInei:
MPUMEHSTh MEXKIPEIMETHBIE

YIJIEPOJHBIN CKEJET,
(byHKUIMOHATIBHAS TPYIINA,
panuKai, u30Mepus,
M30MEPBL, TOMOJIOTUYECKU I
psin, TOMOJIOTH,
YIIIEBOIOPOABI, KUCIOPO U
a30TcoepKaIlne
COEJIMHEHUS, MOHOMED,
IIOJINMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEZIMHEHUS); TEOPUH U
3aKOHBI (T€OpUsl CTPOEHUS
opranm4eckux Beniects A.M.
byrneposa, Teopus
NIEKTPOJINTUYECKON
JCCOLIMAIU,
nepuoanyeckuii 3akon .M.
Menneneena, 3aK0H
COXpaHEHMsI MacChl BELLIECTB,
3aKOH COXPaHEHHUs U
IIPEBpALIEHMS] SHEPTUU TIpU
XMUMUYECKUX peaKIusix),
3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS,
JEKAIUE B OCHOBE
MOHUMAaHHUS IPUUUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX
SBJIEHUH, (AaKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJyYEHUU U
0e301acHOM HCIOJIb30BaHUU
BaXHEHIINX HEOPraHUYECKUX
Y OPTaHUYECKUX BEILECTB B
OBITY U IIPAKTUUYECKOI
JIESTEIIBHOCTH YEJI0BEKA,

- YMETb XapaKTepru30BaTh
HCTOYHUKH YTJIEBOJOPOJHOTO
CBIpbs (HEPTH, MPUPOAHBII
ras, yrojb), Clioco0bl UX
nepepaboTKu 1
IIPAKTUYECKOE IPUMEHEHUE
MIPOJYKTOB NEpepaboTKH;

- UMETh CUCTEMY 3HaHUH 00
OCHOBHBIX METOJIaX Hay4YHOTO
MIO3HAHMS, UCIIOJIb3YEMBIX B
XUMUH TIPU U3yYEHUN
BELIECTB U XUMUYECKHUX
sBJIeHUH (HaOII0AeHue,
U3MEpPEHUE, IKCIIEPUMEHT,
MOJICIIUPOBAHNE),
MICII0JIb30BaTh CUCTEMHBIE




(bu3nveckue u MaTeMaTHICCKUE)
3HAKU F CUMBOJIBI, (JOPMYIIBL,
a00peBHaTypbl, HOMEHKIIATYPY;
Ogiaienne yHUBEpPCAIbHBIMU
PeryisiTHBHBIMH 1€ CTBUSIMU:

- CAaMOCTOATENBHO IJIAHUPOBATh
OCYIIIECTBIISITH CBOIO
MO3HABATEIBHYIO 1S TEIBHOCTB,
oTpezensis ee ey U 3aa4H,
KOHTPOJIUPOBATh U 110 Mepe
HE00XOIMMOCTU KOPPEKTUPOBATh
IIpe1JIaraeMblil AITOPUTM JEHCTBUN
IIPH BBIMIOJIHEHUU Y4EOHBIX U
HCCIIEI0BATENbCKUX 3a/1ad,
BBIOMpPATh Hanbosee 3G HeKTUBHBII
CIOCO0 MX PEIICHUS C Y4ETOM
MOJIy4€HHUsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;
- OCYIIECTBIIATH CAMOKOHTPOJIb
CBOCH JIESATEIILHOCTH Ha OCHOBE
camMOaHaIM3a U CaMOOLIEHKY;

B yacT Tpy10BOIro BOCIUTAHUS:
- TOTOBHOCTb K TPY/Y, OCO3HaHUE
LIEHHOCTH MacTepCTBa, TPY10JIt00ue;
- TOTOBHOCTb K aKTUBHOM
JEeSTeIbHOCTH TEXHOJIOTHYECKON U
COLIMAJIBHOW HAIIPABIIEHHOCTH,
CMOCOOHOCTh MHUIIMMPOBATH,
TUTAHUPOBATh U CAMOCTOSITEITHHO
BBITIONTHSATH TaKyIO JESTEIbHOCTB;

- HHTEpEC K pa3InvHbIM chepam
poecCHOHAIbHON 1€ TEIbHOCTH.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOMCKA, aHAJIN3a U
WHTEPIpPETALNH
uH(pOopMaLuu U
uH(pOpMaIlMOHHbBIE
TEXHOJIOTHH JIJIst
BBITIOJIHEHHUS 337124
npodeCCHOHATBHON
JeATEIbHOCTH

B o01acTH HIEHHOCTH HAYYHOTO
MO3HAHMSA:

- ¢(hOpMUPOBAHHOCTb
MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 0OIIECTBEHHOW MPAKTHKH,
OCHOBAHHOT'O Ha JUajore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJITYPHOM
MHpE;

- COBEPIIIEHCTBOBAHUE A3BIKOBOU 1
YUTATEJIbCKON KYJIbTYPhI KaK
CpPEACTBA B3aMMOJICHCTBUS MEKITY
JIFOABMHU U TIO3HAHUS MUPA;

- OCO3HaHHE [IEHHOCTH HAYYHOH
JEATEIbHOCTH, TOTOBHOCTh
OCYILIECTBIATh MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO IEATEIBHOCTD
VHJIMBHUIyaJIbHO U B TPYIIIIE;
OBJj1a/IecHHe YHUBEPCAIbHBIMU

XUMHUYECKHE 3HAHUS JUIS
IIPUHATUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C
BELIECTBAMH U UX
IPUMEHEHHEM;

- YMETb IJIAHUPOBAThH U
BBITOJIHATh XUMHYECKUHT
AKCIIEPUMEHT (TIpeBpalleHUs
OpPraHUYeCKUX BELIECTB MPU
HarpeBaHuu, MOJIyYeHHE
ATHUJICHA U U3YYECHHUE €TO
CBOICTB, KQUECTBEHHbBIE
peaKIMy OPraHuIeCcKuX
BEIIECTB, IeHATYypaIls
O€JIKOB IIPU HarpEBAHUU,
IIBETHBIC PEAKIINU OCITKOB) B
COOTBETCTBUH C IIPABUIIAMHU
TEXHUKU 0€30MaCHOCTHU TIPU
oOpallleHHH C BEeIIeCTBaMHU U
1a00pPaTOPHBIM
o0opynoBaHueEM,
NPECTABIATH PE3yIbTATHI
XUMHUYECKOTO SKCIIEPUMEHTA
B (hopMe 3armcu ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIIHi
1 GOPMYIHPOBATH BHIBOJIBI
Ha OCHOBE 3TUX Pe3y/bTaTOB;
- YMETh XapaKTepH30BaTh
XMMUYECKHE TPOLIECCHI,
JIeKaIre B OCHOBE
IPOMBIIIJICHHOTO MOJTyYEHHSI
CEpHOM KUCJIOThI, aMMHaKa, a
Takxke chOPMUPOBAHHOCTb
MIPEeACTABICHHI 00 001X
HAYYHBIX TPUHIUIIAX U
AKOJIOTMYECKUX MpoliIemMax
XMMHUYECKOT0 MPOU3BO/ICTBA;
- YMETh TUIAHUPOBATh U
BBITIOJTHATH XUMUYECKUI
AKCIIEPUMEHT (pa3ioKeHne
MEPOKCH/Ia BOJIOPO/A B
MIPUCYTCTBUH KaTaIu3aTropa,
OTIpeieIeHue cpeJibl
pPacTBOPOB BEIIECTB C
MIOMOIIBIO YHUBEPCAIHHOTO
WH/INKATOpa, BIMSHAE
pa3nuYHbIX (PaKTOPOB HA
CKOPOCTh XUMUYECKOUN
peaKIMU, peakui HOHHOTO
oOMeHa, KaueCTBEHHEIE
peakiuu Ha cynabgat-,




Y4eOHbIMHU MO3HABATEIbHBIMU
AefCTBUSMU:

1) 6a30Bble JIOrHYecKHUe AecTBUSI:
- OIIPEACIIATH 1IN JeATEIHHOCTH,
3a7aBasi mapamMeTpbl U KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCHUTD
pe3yJIbTaThl IESITEIBHOCTH C
MOCTaBJICHHBIMU LIEJISIMU;

- UCIIOJI30BaTh NP OCBOCHUH
3HaHUH [PUEMBI JJOTUYECKOTO
MBIIIJIEHUS - BBIICTATH XapaKTEPHbIC
MPU3HAKY TOHATUI U YCTaHABIIMBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHS JIJIs1
0OBSCHEHHS OTJICTbHBIX (DAKTOB U
SIBJICHHI,

- BBIOMpaTh OCHOBAHUS U KPUTEPHH
JUTS KJIacCU(UKAIIUU BEUIECTB U
XMMHYECKUX PEAKIIU;

- YCTaHaBJIUBaTh IPUUYUHHO-
CJICJICTBEHHBIE CBSI3U MEXKIY
M3y4aeMbIMU SIBJICHUSAMU;

- CTPOUTH JIOTHYECKUE PACCYKICHUS
(MHIYKTUBHBIC, J€1YKTUBHBIE, 1O
aHAJIOTUH), BBIABIIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHUS B
paccMaTpuBaeMbIX SIBJICHUSX,
(hopMynHupoBaTh BHIBOJBI U
3aKJTIOYEHUS;

- IPUMEHATH B IIPOLIECCE MTO3HAHMS,
WCIIOb3YEMBIE B XUMHH
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBATH MOJICTHHBIC
MPEACTABICHUS - XUMUUYECKHUI 3HAK
(cMMBOI) A71€MEHTa, XUMUYECKas
dbopMyna, ypaBHEHHE XUMUYECKOU
PEeaKINy - IPU PEIICHUH YIeOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX
3a/1a4, IPUMEHSATh Ha3BaHHBIE
MOJIEJIbHBIE TTPEACTABICHUS AJIs
BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKHUX
peaKuuid.

2) 0a30BbIe HCCIeA0BaTEIbCKHE
JieficTBUA:

- BJIaJI€Th OCHOBAMHU METO/IOB
Hay4YHOTO ITO3HAHUS BEIECTB U
XUMHUYECKUX PEAKIUH;

- popMyIHpPOBATH LIETH U 33a]1a41
HCCIIeIOBAHUS, UCTIOJIb30BATh
MOCTABJICHHBIE U CAMOCTOATEIIBHO
c(hOpMyIMPOBAHHBIE BOIIPOCHI B

KapOOHAT- U XJIOPU/I-aHHOHBHI,
HAa KaTUOH aMMOHHWSI,
pelieHune
HKCIEPUMEHTAIBHBIX 33124
o remam "Metaibl" 1
"Hemeramis") B
COOTBETCTBUH C NIPAaBUIIAMHU
TEXHUKU 0€30MaCHOCTH NPU
o0OpaleHny ¢ BeeCTBaMU U
71a00paTOPHBIM
obopyoBaHUEM,
NPECTABIATH PE3yIbTATHI
XHUMHUYECKOTO SKCIIEPUMEHTA
B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIIUA
1 GOPMYIHUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;
- UMETh MPEJCTABICHHS O
XUMHUYECKON COCTABIIIOLIEH
€CTECTBCHHO-HAYYHOU
KapTUHBI MUPA, PO XUMUHU
B TIO3HAHUY SIBJICHUI
npupozbl, B hopMupoBaHuH
MBIIUICHUS U KYJIbTYPbI
JMYHOCTH, €€
GbyHKIIMOHATBHOU
IPaMOTHOCTH, HEOOXOIUMOM
JUTSL pEIICHUS TPAKTHYECKUX
3a7a49 ¥ SKOJIOTUIECKH
000CHOBaHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO H
MPUPOAHOU Cpene;

- YMETh BBISBIIATH
XapakTepHbIe TPU3HAKU
MOHATHH, yCTAaHABIIUBATh UX
B3aUMOCBSI3b, UCIIOJIB30BATh
COOTBETCTBYIOIINE MTOHSITHUS
IPU ONMCaHUU COCTAaBa,
CTPOEHHUSI U PEBPALICHUI
OpPTaHUYECKHUX U
HEOPTraHMYECKUX
COCJIMHCHU;

- coOroIaTh MpaBUIIa
MOJIb30BaHUsI XUMUYECKOM
MoCyA0H U 1abopaTOPHBIM
000pyI0BaHUEM, A TAKXKE
npaBuiia oOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKITUSMH TI0
BBITIOJTHEHHIO JIA0OPATOPHBIX
XUMHYECKHX OIBITOB;

- UTsl O0YJArOIIUXCS C




KayecTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI 17151 pOpMUPOBaHUS
TUIIOTE3BI 10 IPOBEPKE
IIPaBWJIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

- BJIAZIETh HaBbIKaMU
CaMOCTOSITEJILHOTO IUIAHUPOBAHMS U
IIPOBEJICHUS YUEHUUECKUX
9KCHEPUMEHTOB, COBEPIIEHCTBOBATh
YMEHHUsI Ha0JII01aTh 33 XOJJ0M
porecca, cCaMoCTOSITEIbHO
IIPOrHO3UPOBATh €0 PE3yJIbTaT,
dhopmynupoBaTh 0000IICHUS U
BBIBOJIbI OTHOCUTEIBHO
JOCTOBEPHOCTH PE3YJIbTAaTOB
HCCIIEIOBaHMsI, COCTABIISATh
00OCHOBAHHBIH OTYET O
MpoJeTIaHHO# padoTe;

- IpUOOPETATDH OMBIT YYCHUUECKON
HCCIEA0BATENIbCKON U MPOEKTHOM
JEeSTENIbHOCTH, IIPOSBIISATh
CIOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
peleHust MPakKTUYECKUX 3a1a4,
MPUMEHEHUIO PA3JIMYHbIX METOJI0B
MO3HAHUS;

3) padora ¢ unpopmaumeii:

- OPHEHTUPOBATHCS B PA3JIUYHBIX
HCTOYHUKAX UHPOpMAIMK (Hay4yHO-
MOTYJISipHAs JIUTEpaTypa
XUMHUYECKOT0 COJepKaHus,
CIpaBOYHbBIE TOCOOUS, PECYPCHI
WNuTepHera), aHanu3upoBaTh
MH(POPMAIIMIO PA3JINYHBIX BUAOB U
(dhopM mpencTaBiIeHUs], KPUTUIECKU
OLICHHUBATH €€ JOCTOBEPHOCTD U
HENPOTUBOPEUNBOCTD;

U IPUMEHSITh PA3IUYHbIE METObI
MIpH MOUCKE U 0TOOpe HH(popManuu,
HEOOXOAUMOM 151 BBITTOTHEHHS
y4eOHBIX 3aj1a4 ONPeeIEHHOTO
THUIIA;

- IpUOOPETATH OMBIT UCTIOIH30BAHUS
UH(pOpPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHHA U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSTEIbHO BbIOUPATh
ONTUMAJIbHYIO (hOpMY
Mpe/icTaBIeHHs] HHPOpMAaIUH

OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbSL:
YMEHHUE IPUMEHSTh 3HAHHS
00 OCHOBHBIX JOCTYITHBIX
METO/IaX MO3HAHUS BEIIECTB
Y XUMUYECKUX SIBIICHUIA;

- YMETh HCIIOJIb30BaTh
XMMHUYECKYI CUMBOJIMKY JIJISI
COCTaBJICHHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIEHHOM) hopMyIT
OpraHUYeCKUX BEIIECTB U
YPAaBHEHUN XUMUYECKUX
peaxiuii, U3roTaBINBAaTh
MOJIETN MOJIEKYJ
OpraHUYECKUX BEIIECTB IS
WJUTIOCTPAIK UX
XHUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO
CTPOECHHUS;

- YMETb OMPEEISITh BHUIBI
XUMHYECKOH CBSI3U B
OpPraHUYECKUX COCTUHEHUSIX
(onuHapHBIE U KpaTHbBIE);

- YMETh KPUTHUUYECKU
aHAJIM3UPOBATh XUMUYECKYIO
MH(OPMALIKIO, TTOTY4aeMYIO
U3 Pa3HBIX UCTOYHHUKOB
(cpenctBa MaccoBoi
uHpopmauuu, aTepuer u
JPYTHX);

- YMETh YCTaHaBJIUBATh
MPUHAIIC)KHOCTD
HEOpPraHMYECKUX BEIIECTB IO
UX COCTaBY K ONPEIECICHHOMY
KJIacCy/TpyImie COeTMHEHU I
(mpocThIe BelecTBa -
MeTaJIJIbl U HEMETAJLIbI,
OKCH/Ibl, OCHOBAHH,
KHUCJIOTBI, aM(pOTEepHBIE
THJIPOKCHU/IBI, COJIH);

- YMETh YCTaHaBJIUBATh
MPUHAJICKHOCTh U3YYSHHBIX
OpraHMYECKUX BEIIECTB IO
UX COCTaBYy U CTPOECHHMIO K
OTIpeIeIEHHOMY
KJaccy/Tpynie coeTuHeHun
(YTJI€BOIOPOIBI, KUCIOPOT U

(cxeMbl, TpaduKH, TUATPAMMBI, a30TcojepKaliue
TaOIHIIBI, PUCYHKH U IPYTHUEC); COCTMHCHMS,
- UCITIOJIB30BAaTh Hay‘lHBIﬁ SA3BIK B BBICOKOMOJICKYJIIPHEBIC




Ka4ecTBE CPEe/ICTBA IpH padoTe C
XUMHAYECKON HH(pOpMaIuei:
MPUMEHSATh MEXITPEIMETHBIC
(pusmueckue 1 MaTeMaTHYECKHUE)
3HAKU U CUMBOJIBI, (POpMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

- UCTIOJIB30BATh M IPE0OPa30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HarJISJHOCTH;

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATH U
paboTath B KOJIJIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEA0BATENIbCKOM, IPOCKTHON U
COLIMAJIbHOMU JESTEIbHOCTH;
OBi1aieHue yHUBepCAJIbHbIMU
KOMMYHUKATHBHBIMHU
AefiCTBUSIMU:

- 33/1aBaTh BOIIPOCHI 110 CYILECTBY
o0cyK1aeMol TEMBI B X0JI€ AMajora
W/WIIN IUCKYCCUH, BBICKA3bIBATh
uneu, popmMynupoBaTh CBOU
IIPEIIOKEHUS OTHOCUTEIILHO
BBIITOJIHEHUS IIPEJIOKCHHON 3a1a4H;
- BBICTYIIATh C NPe3eHTaluen
pe3yJIbTaTOB NO3HABATEIBbHOM
JESATEIBHOCTH, TOJy4YEHHBIX
CaMOCTOATEJIBHO I COBMECTHO CO
CBEPCTHHUKAMM IIPU BBIIIOJIHEHUN
XUMHUYECKOI0 IKCIIEPUMEHTA,
MPAKTUYECKON pabOThI O
HCCIIEA0OBAHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, pealn3allui yueOHOro
MpoeKTa U (OPMYyJINPOBATH BHIBOJIBI
II0 pe3yJIbTaTaM MPOBEACHHBIX
HCCIIEIOBaHUM ITyTEM COTJIACOBAHMUS
MO3UIUH B X0/1€ 00CYKIEHUS U
oO0MeHa MHCHUSMU;

COBMECTHAasI 1eATeIbHOCTD:

- IOHUMATh U UCII0JIb30BaTh
MPEUMYIIIECTBA KOMaHIHON U
WHIUBUYAIbHOM paboThI;

- IPUHUMATh 1IEJIM COBMECTHOU
JESTENIbHOCTH, OPraHU30BbIBATh U
KOOpPJIUHUPOBATH IEUCTBUS TIO €
JOCTUKEHHIO: COCTaBJIATH IJIaH
JEWCTBUM, PACIIPENIETATh POJIU C
Y4€TOM MHEHUI yYaCTHUKOB
00CyXJaTh pe3yibTaThl COBMECTHOU
paboTsI;

- KOOPJIMHUPOBATH U BBIIIOJIHATD
paboTy B YCIOBHSIX PEaIbHOTO,

COC/TMHEHUS ), 1aBaTh UM
HA3BaHUS 110
CUCTEeMaTUYECKOM
Homenknarype (IUPAC), a
TaK>Ke MPUBOJUTD
TPUBUAIBHBIC HA3BAHUS
OTJIEIbHBIX OPraHUYECKUX
BEILECTB (ITUJICH, POIUJICH,
alleTUJICH, STUJICHIJIUKOJIb,
TIIMLEpHH, (EeHOII,
dbopmainbierus,
areTanbAeTu ], MypaBbIHAs
KHCIIOTa, YKCYCHAs KUCIIOTa,
OJICMHOBAs KUCIIOTA,
CTeapuHOBAas KUCJIOTA,
TIII0K03a, PpyKTO3a,
Kpaxmall, [eJUTI0103a,
TJIMIIMH);

- YMETh MPOBOUTH
BBIUHCIICHHS 10 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00beMa,
KOJIMYECTBA UCXOAHOTO
BEILIECTBA UJTU TIPOJIYKTa
PEaKIuu MO U3BECTHHIM
Macce, 00beMy, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX
BEIIIECTB WUJIU TIPOTYKTOB
peaxIumn);

- YMETb UCIIO0Ib30BATh
XUMHUYECKYIO0 CUMBOIUKY ISt
cocTaBiieHus: GopMyi
BEIIIECTB U YpaBHEHUN
XAMHYECKHUX PEAKIUH,
CHUCTEMAaTUYECKYIO
Homenknarypy (IUPAC) u
TPUBHUAIbHBIE HA3BAHUS
OTJICITFHBIX HEOPTaHUIECKHIX
BellecTB (yrapHbli ras,
YIJIEKUCIIBIN Ta3, aMMUAK,
raiieHasi U3BeCThb, HeralieHas
W3BECTh, MUTHEBASI COJIA,
MUPUT U JPYTHUE);

- YMETb ONPEIeTsATh
BaJICHTHOCTH M CTENIEHb
OKHUCJICHHUS] XUMHYCCKHX
AIIEMEHTOB B COSAMHEHUSIX
Pa3IMYHOTO COCTaBa, BU/]I
XUMHYECKOH CBSI3U
(xoBasieHTHAs, MOHHAS,
MeTaJIITN4ecKast, BOAOPOIHAs)
B COCTMHEHUSX, TUI
KPUCTAJUIMYECKOU PELICTKH




BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITh IO3UTUBHOE
CTpaTernyeckoe MOBEJCHUE B
Pa3JIMYHBIX CUTYALUSX, IPOSBIISATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
WHULIMATUBHBIM

OBJjajieHHe YHUBEPCAIbHBIMU
peryJiTUBHbIMH JAeHCTBUAMMU:

- IPUHSATHE ce0s U IPYTHX JTFOICH:

- IPUHUMATh MOTHUBBI U APTyYMEHThI
JPYTUX JIOJEHN NP aHAIU3E
PEe3yIbTAaTOB JESATEIBHOCTH;

- MpU3HABaTh CBOE MPaBO U MPABO
JPYTUX JIIO/IeH HA OLINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh
MHUP C HO3ULUHU APYTOro YEIOBEKa;

OK 05. OcymiecTBasTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHUKAIIUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccniickoit enepanuun
C Y4ETOM 0COOEHHOCTEM
COLIMAJILHOTO U
KYJIBTYPHOTO KOHTEKCTa

OBJjajieHHe YHUBEPCAIbHBIMU
Y4eOHBIMHU NMO3HABATEIbHBIMH
JleiCTBUSIMM

1) 6a3oBble JIOrHYecKHUeE AeiiCTBHS:
- CTPOUTH JIOTHYECKUE PACCYKICHUS
(MHIYKTUBHBIC, J€TYKTUBHBIE, 10
aHAJIOTUH), BBIABIIATH
3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpuBaEeMbIX SIBJICHUSX,
(hopMyInHpOBaTh BHIBOJIBI U
3aKJTIOUEHUS;

- IPUMEHSTH B IIPOLIECCE MTO3HAHMS,
WCIIOb3YEMBIE B XUMHUHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBATh MOJICTBHBIC
MPEACTABICHUS - XUMUUYECKHUI 3HaK
(cUMBOI) A71€MEHTa, XUMUYECKast
dbopMyna, ypaBHEHHE XUMUYECKOU
pEaKIuu - NP pelIeHUH y4eOHBIX
TTO3HABATEIHHBIX U MPAKTUYECKUX
3a/1a4, MPUMEHSTh Ha3BaHHbBIE
MOJICJIbHBIC TIPEACTABICHUS IS
BBISIBJICHHS XapPaKTEPHBIX MTPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUECKUX
peaKuuid.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE
AefCcTBUA:

- BJIAJCTh HaBBIKAMH
CaMOCTOSTEJIbHOTO IJIAHUPOBAHUS U
MPOBEACHUS YUEHUUYECKHUX
JKCIEPUMEHTOB, COBEPIICHCTBOBATh
yMeHUS HaOJII0IaTh 32 XOJA0M
npoiiecca, CaMOCTOSTENbHO
MIPOTHO3UPOBATH €ro PE3yJIbTaT,
(dhopMynrpoBath 00001IEHUS U

KOHKPETHOT'O BElIeCTBa
(aTomHas1, MOJIEKYJISIpHAs,
MOHHAsI, METAJITHYeCcKast),
XapaKTep Cpeibl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX
COCIMHCHU;

- YMETh KJ1accu(uuupoBarthb
XUMHUYECKUE PEAKIIMH 110
pa3IMYHbIM NIPU3HAKAM
(ducny 1 cocTaBy
pearupyrouux BelecTs,
TEIIOBOMY 3 PeKTy
peaxkiuu, U3MEHEHUIO
CTEIIEHEN OKHUCIICHUS
AJIEMEHTOB, 0OPATUMOCTH
peaKkIuu, y4acTHIO
KaTajinu3aTopa);

- YMETb COCTaBJISATh
YpaBHEHUS peaKUui
Pa3IMYHBIX TUIIOB, MOJIHBIE U
COKpAICHHBIC YpaBHEHUS
peaxkiuii HOHHOTO OOMeHa,
YUHUTBIBAs YCIOBUS, IPH
KOTOPBIX 3THU PEAKIIUU UTYT
JI0 KOHLIA;

- YMETh PacKpbIBaTh
CYIIHOCTh OKUCTUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKIIUM
MIOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO OalaHca 3TUX
peaKuuii;

- YMETh OOBSICHSTH
3aBUCUMOCTBH CKOPOCTH
XUMHUYECKON peaKuu OT
pa3anyYHbIX (PaKTOPOB;
XapaKTep CMEIIECHUS
XUMHUYECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHEILIHETO
Bo3aeicTBUS (mpuHIMN Jle
[[Tarenwe);

- YMETb MPOBOJIUTH
BBIYHCIICHHUS C
WCIIOJTb30BAaHUEM TTOHSATHS
""MaccoBas 40 BEIIECTBA B
pacTtBope", 00BEMHBIX
OTHOILLIEHUH Ta30B MPHU
XUMHUYECKHUX PEAKIIHSIX,
MAacchl BEIIECTBa WU 00beMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIlIECTBA, Macce
UM 00BEMY OJTHOTO U3
YYaCTBYIOIIUX B PEAKIIUU
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BBIBOJIbI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3YJIbTAaTOB
WCCIIEIOBaHMsI, COCTABIISATh
00OCHOBAHHBIN OTYET O
MIPOJICJIaHHO padoTe;

Ogiaienne yHUBEpPCAIbHBIMHI
KOMMYHUKATUBHBIMU
AefCTBUSMU:

- 33/1aBaTh BOIPOCHI O CYILIECTBY
00CyX/1aeMO TeMBbI B XOJI€ THAJIOTa
W/WIH TUCKYCCUH, BBICKA3bIBATh
uzaeu, GopMyIupoBaTh CBOU
MIPEII0KEHUSI OTHOCUTEIHLHO
BBITTOJIHEHUS MIPEII0KESHHOM 3a/1auu;
- BBICTYIIATh C Mpe3eHTaluei
pe3yJIbTaTOB NO3HABATEIbHOM
JeSITeNIbHOCTH, TTOTy4YE€HHBIX
CaMOCTOSITEJIbHO UJIM COBMECTHO CO
CBEPCTHHKAMH IIPH BBITTOJIHEHUH
XUMHUYECKOT0 IKCIIEPUMEHTA,
MIPaKTU4YECKON pabOTHI IO
WCCIIEIOBAaHUIO CBOMCTB U3y4aeMbIX
BELIECTB, peajln3alu yueOHOro
MpoeKTa u (OPMyIUPOBATH BHIBOJIBI
0 pe3ysbTaTaM MPOBEACHHBIX
WCCIIEIOBaHHUM IMyTeM COTJIACOBAHUS
MO3UIHUN B X0J1€ O0CYKIEHHS U
o0OMeHa MHEHHSIMH.

OK 07. CopeiicTBOBaTH
COXpaHEHHIO
OKpY’KaroIlleH cpespl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
MPOU3BOCTBA,

3¢ (HeKTUBHO
JICUCTBOBATH B
Ype3BbIYATHBIX
CUTYaIUAX

B obsacTn IKO0JIOrH4€eCcKOro
BOCIIMTAHUSA:

- c(hOpMHUPOBAHHOCTh
JKOJIOTUYECKON KYJIbTYpBHI,
MIOHMMAaHUE BIMSIHHUS  COLIMAIBHO-
SKOHOMHYECKHMX  IIPOLIECCOB  HA
COCTOSIHUE IIPUPOIHON u
COLIMAIIBHOW  CpEIbl,  OCO3HaHUE
rJ100aJIbHOTO Xapakrepa

9KOJIOTUYECKUX MPOoOIIeM;

- IJJAHUPOBAaHUE M OCYIIECTBIICHUE
JICUCTBUI B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HAHUA LEJIEH yCTOMYHBOTO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE  HENpUATHE  JCHUCTBHUU,
NPUHOCAIIMX BpEA  OKPYXKarollen
cpene;

- yMeHue IIPOTHO3UPOBATH
HEeOJIaronpusITHbIE  JKOJIOTMUYECKHe
IIOCJIEICTBUS IPEANPUHUMAEMBIX
JEUCTBHMN, TPEAOTBPALIATh UX;

- pacUIMpEHHUE OIbITa AEATEIBHOCTU
JKOJIOTMYECKON HAIIPaBJIECHHOCTH;

- OBJAJICHHME HaBBIKAMH Yy4eOHO-

BEIIIECTB, TEII0BOro 3 dekra
peaKkIy Ha OCHOBE 3aKOHOB
COXpaHEeHHsI MaCChl BEILIECTB,
MIPEBPAIICHUS U COXpaHEHUSs
SHEPTUH;

- YMETb IPUMEHSATD
MOJIOXKEHUS TEOPUHU CTPOCHUS
OpraHuyeckux BemecTs A.M.
BbytnepoBa st 00bscHEHUS
3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHECHHUS
MAaccChl BEUIECTB;

- YMETb MIPOBOJIUTH PEAKIINH,
MOITBEP K IAOIIIE
Ka4eCTBEHHBIN COCTAaB
Pa3IMYHBIX HEOPTAaHUUECKUX
BELIECTB, PacO3HaBaTh
OTIBITHBIM ITYTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUUYECKUX
BEIIECTB;

- YMETb XapaKkTepUu30BaTh
COCTaB, CTPOCHHE,
(bu3HYecKre U XUMHUYECKUE
CBOICTBa TUITUYHBIX
MIPEACTABUTENEH Pa3INYHbIX
KJIACCOB OPTaHUYECKUX
BelecTB (MeTaH, 3TaH,
ATUJIEH, IPOIUIIECH, alleTUJIEH,
Oyraauen-1,3,
MeTuinOyTaaueH-1,3, 6enson,
METaHOJI, 3TaHOJI,
ATUJIEHTIIUKOJb, TTIULIEPHH,
(dbeHon, aneTanbaerua,
MypaBbUHAS U YKCYCHast
KHCJIOTHI, TJIF0K03a, Kpaxmall,
LEJUTI0JI03a, AMUHOYKCYCHAs
KHCJIOTA), WITIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXKIY
HUMH YPaBHEHUSIMH
COOTBETCTBYIOIINX
XAMHYECKHUX PEAKIUi ¢
HCI0JIb30BaHUEM
CTPYKTYPHBIX (hopMyIT;

- co0mo1aTh MpaBuiia
HKOJIOTMYECKU
11eJ1ecO00pa3HOro MOBEACHUS
B OBITY U TPYAOBOI
JIeATETbHOCTH B LEMSIX
COXpaHEHHUsI CBOETO 3/J0POBbs
U OKPYKaIOLEH IPUPOIHON
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HCCIIEIOBATENIbCKOM, MPOEKTHON |
COLIMAJIbHOM AeSITeIbHOCTH;

[IK 2.2 IloaroraBiuBaTh
TEXHUYECKUE JTOKYMEHTBI

u COOTBETCTBYIOIIUEC
00pa3iibl MPOJYKLIUH IS
PEOCTABICHUS B
UCTIBITATEIHHBIC
nabopaTopuu TSt
MIPOBEJICHUS
cepTuduKaIuu

- OBJAQJCHHC HaBBIKAMU  y4cOHO-
HCCIIEIOBATENIbCKOM,  MPOEKTHOWM U
COIMANTLHOM ACITEIIFHOCTH;

- BJIAJIETH HaBBIKAMU
CaMOCTOSITEJILHOTO IUIAHUPOBAHUS U
NPOBEACHUSA YUYEHUUECKUX
DKCIIEPUMEHTOB, COBEPIIECHCTBOBATH

yMeHusi HaOJroJaTh 3a  XOJOM
nporecca, CaMOCTOSITEIILHO
MPOTHO3UPOBATh  €r0  pe3yJbTar,
dbopmyiupoBate  000OImICHUS U
BBIBO/IbI OTHOCHTEJIBHO
JOCTOBEPHOCTH pe3y/IbTaToB
UCCIICIOBAHMUS, COCTaBJISATh
000CHOBaHHBII OTYeT 0

MIPOJICIaHHOM padoTe;

cpenbl, 0OCO3HABATh
OINaCHOCTH BO3JICUCTBUA HA
YKUBBIE OpraHU3Mbl
ONpeIeTICHHBIX
OpPraHUYECKUX BEIECTB,
MMOHUMAsl CMBICJT TTOKa3aTeNs
ITJIK (penenbHO
JIOITYCTUMOW KOHIEHTpALUN),
MOSICHATH Ha ITpUMeEpax
CIIOCOOBI YMEHBIIICHUS U
MIPEAOTBPALIEHUS UX
BpPEIHOT'O BO3/ICHCTBHUS Ha
OpraHu3M 4YeJI0BEKa;

- YMETb PacKpbIBaTh CMBICI
nepuoanyeckoro 3akona J[.1.
Menneneesa u
JIEMOHCTPUPOBATH €T0
CHUCTEMaTU3UPYIOIIYIO,
O0OBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;
- YMETb XapaKkTepUu30BaTh
(ormuchIBaTH) O0IIHE
XMMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB,
MOATBEPKIAThH
CyIIIECTBOBaHUE
TEHETUYECKOM CBS3U MEXIY
HEOPTraHUYECKUMH
BEILECTBAMH C TOMOIIbIO
YpaBHEHUU
COOTBETCTBYIOIINX
XAMHYECKUX PEaKIUi;
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2. CTPYKTYPA Y COAEP)KAHMUE OBIIEOBPA3OBATEJIBHOM JUCHUILINHBI

2.1. Tpya10eMKOCTH OCBOEHHS M CUUILIHHBI

Buna yueOHoii padoThl

Oo0BbeM B yacax,

BCEro

1 cemectp BCEI'O, B T1.4.: 32
OCHOBHOE co/iep:KaHHe, B T.4.:

Jlexyuu 19
Ilpakxmuueckue 3anamust 12
Ipome:xkyTouHasi arrecTanus (aApyrasi popMa KOHTPOJIs) 1
2 cemectp BCET'O, B T.4.: 48
OCHOBHOE cO/Iep:KaHue, B T.4.:

Jlexyuu 16
Ipaxmuueckue 3anamus 12
IIpodeccnonaibHO OPHEHTHPOBAHHOE COJIeP/KAHUE, B T.4.: 19
Jlexyuu 3
Ipakmuueckue 3anamus 16
IMpomexyTounas atrectanus (1uddepeHHPOBAHHDII 3a4eT) 1
BCEI'O no qnucummJinHe, B T.4.: 80
OcCHOBHOe cO/Iep:KaHue, B T.4.:

Jexyuu 35
Ipaxmuueckue 3anamus 24
IIpodeccnonaibHO OPHEHTHPOBAHHOE COJIeP/KAHUE, B T.4.: 19
Jlexyuu 3
Ipaxmuuecxue 3anamus 16
IIpomexyTOoUHAs ATTECTALMSA 2

13




2.2. TemaTn4yecKuil IJIaH U cOJepP:KaHUE TUCIHIIMHBI

HaumenoBanue Conep:xanue yueOHOro Marepuasa (OCHOBHOE U PO(deccHOHAIBLHO-OPHEHTHPOBAHHOE), Oobem dopmMupyembie
pa3/iesioB U TeM J1a00paToOpHble U NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOTYJIb 4acoB KOMIIeTeHIINH
1 2 3 4
1 cemecTp 32
Pasznes 1. OCHOBBI CTPOEHNS BelIECTBA 6
Tema 1.1. OcCHOBHOe coJiep:KaHue 2 OK 01
Crpoenue atoMoB |CoBpeMeHHAss MOJENb CTpoeHus aroMa. CHMBOIMYECKMH S3bIK XMUMHH. XHMHYECKHH DIIEMEHT.
XUMHYECKHUX OnekrpoHHas KoHpuUrypanus aroma. Kiaccupukanus XUMHUUECKHX DJIEMEHTOB (S-, P-, d-3JIEMEHTHI).
9JIEMCHTOB U BanenTtHbie 3JIEKTPOHBI. BanentHocCTb. DJIEKTPOHHAS npupona XHUMHYSCKOHN CBSI3H.
npupoaa DIEeKTPOOTPULIATETLHOCTh. BuAbl XUMHUYECKON CBsi3M (KOBaJIGHTHAs, WOHHAs, METAJUTMYECKas,
XHUMHYECKOH BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs
CBA3H Jlexkuust Nel XuMuueckuii 3JI€MEHT. 2
Tema 1.2. OcCHOBHOe co/Iep:KaHue 4 OK 01
[Tepuoanueckuit [lepuonuueckas cuctemMa xumuueckux osieMmeHToB J[.M. MenneneeBa. ®DuU3HMYECKUH CMBICI OK 02
3aKkoH U Tabmuua | [Tepuoguueckoro 3akona .M. MenmeneeBa. 3aKOHOMEPHOCTH HM3MEHECHHS CBOMCTB XHMMHYECKHX
H.W. Menneneesa | aieMeHTOB, 00pa3yeMbIX MMM TPOCTBIX W CJIOXHBIX BEIIECTB B COOTBETCTBUU C IOJIOKEHHEM
XUMHYECKOro ayemeHta B llepuonnueckoi cuctemMe. MHUPOBO33PEHUYECKOE M HAYYHOE 3HAUYEHUE
[lepuonnueckoro 3akona .M. Mengneneea. Ilpornosst .M. MenneneeBa. OTKpbITHE HOBBIX
XHUMUYECKHX DJIEMECHTOB.
Jleknus Ne2 [lepuoanueckas cuctema xumuueckux 3neMeHToB /.M. Menneneesa. 2
IIpakTuyeckne 3anaTusa Nel PemieHue nmpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHMU 2
Ha XapaKTepU3allhi0 XHUMHUYECKHUX »dJeMEeHTOB «MeTamnnueckue / HeMeTalNTMYecKue CBOICTBa,
ANEKTPOOTPUIATETBHOCTh XUMUYECKUX AJIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHHEM U
MIOJIO’KEHUEM B IIEPUOIMUECKOM CUCTEME XUMUUYECKUX demeHToB /[ M. MenneneeBa»
Paznea 2. XumMnueckne peakuumn 10
Tema 2.1. Tumesr OcCHOBHOe co/iep:KaHue 6 OK 01

XUMHUYECKUX
peakuuii

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil ¢ yuacTHEM HeopraHudeckux BemiecTB. CocTaBieHue
YpaBHEHUH peakluii COSAMHEHUS, PA3I0KEHHU, 3aMEIIIeHUsI, 0OMEHA, B T.4. PEaKIIUid TOPEHUS,
OKHCJICHUS-BOCCTAHOBIICHUS.

YpaBHEHUS OKUCIEHUS-BOCCTaHOBICHUA. CTeneHb OKucaeHus. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBiieHHEe U YPaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOJIOM AJIEKTPOHHOIO




6ananca. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC PEAKIIUH B IPUPO/IE, TPOU3BOACTBEHHBIX MpOIeccax U
YKU3HEIEATEILHOCTH OPraHu3MOB

Jlekuust Ne3 Tunbl XUMUYECKUX pEaKIUA

Jlexnus Ne4 YpaBHEHUsI OKHCIICHUSI-BOCCTAHOBIICHUS.

IpakTnyeckne 3ansaTusa Ne2 KoauyecTBEHHbIE OTHOIICHUS B XUMHUU. OCHOBHBIE KOJMYECTBEHHBIC
3aKOHBI B XMMHUHU U PacyeThl M0 YPAaBHEHUSIM XUMUYECKUX peakuuid. Moyib Kak eIMHHIa KOJIHMYeCTBa
BelecTBa. MosipHas Macca. 3aKOHbI COXPAHEHHUS MacChl M SHEPruu. 3aKoH ABorajpo. MosspHbIi
00beM razoB. OTHOCHUTENbHASI TUIOTHOCTh Tra30B. PacueTsl Mo ypaBHEHUSM XMMHYECKUX DPEAKIUN C
MCIIOJIb30BaHUEM MaccChl, 00beMa (HOpMaJIbHBIE YCIOBHS) I'a30B, KOJIMYECTBA BEIIECTBA

Tema 2.2.
DIEKTPOIMTHYSCKA
sI JUCCOLIHALINA U
HOHHBII 00MeH

OcHoBHOe cogepkaHue

Teopus anexTponutTryeckoil auccornuanyu. VMIoHbel. DNeKTpOIUThI, HEAIEKTPOIUTHI. Peakiinu HOHHOTO
oOmena. CocraBieHue peaklii HOHHOrO OOMEeHa IyTeM COCTaBJICHMS UX MOJHBIX M COKPALIECHHBIX
MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakliiy. 3aJJaHus Ha COCTABJIEHUE NOHHBIX PEAKIUM

Jlekumst NeS Teopus 35€KTPOJIUTHUECKON JUCCOLUALINY.

IIpakTuyeckoe 3anaTusa Ne3 “TUNbl XUMHUUECKUX pEeaKLIUN™.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB
XUMUYECKUX peakiuid. [IpoBeneHue peakiuit HOHHOr0 0OMEHa, ONPECIICHHE CPEIbl BOTHBIX
pacTBOpPOB. 3aJjaHKs HA COCTABJICHHE MOHHBIX PEeAKIIUMA

OK 01
OK 04

Pa3nes 3.CTpoenne u cBOWCTBAa HEOPTAaHUYECKHUX BellleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHHYECKUX
BEIIECTB

OcHoBHOE COoICPKaAHUE

[Tpeamer Heoprannuyeckoi xumuu. Knaccudukanus HeopraHuyeckux BemiecTB. IIpocTeie u clokHbIE
BeniecTBa. (OCHOBHBIE KJIACChl CIIOKHBIX BELIECTB (OKCHU[IbI, THAPOKCHABI, KHUCJIOTBI, COJIN).
B3anMocBA3p HEOPraHMYECKHX BEIIECTB. ArperaTHble COCTOSHMs BeulecTBa. Kpucraumueckue u
amop¢Hble BelecTBa. THUMBI KPUCTAUIMYECKUX pEIIETOK (aroMHas, MOJEKyJspHas, HOHHaf,
MeTaJuIn4yeckas). 3aBUCUMOCTh (PM3UUYECKUX CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKOW PELIETKH.
3aBUCHUMOCTh XUMHUYECKON aKTUBHOCTHU BELIECTB OT BUAa XMMHUECKOMN CBS3M U TUIA KPUCTAJINYECKON
peutetku. [TpyunHbBI MHOr0OOpasus BEIIECTB

Jlekumsa Ne6 Knaccudukaius HEOpraHn4ecKux BEIECTB.

HpaKanecmle 3anaTusa Ned HOMeHKJ'IaTypa HCOPraHNYCCKUX BCIICCTB: HA3BAHWEC BCUICCTBA UCXOIA
W3 UX XUMHYCCKOH CbopMy.]'II)I WM COCTaBJICHHE XUMHUYICCKOM (i)OpMy.]'II)I HCXO0Js M3 Ha3BaHHUA BCIICCTBA

OK 01
OK 02




o mexxayHapoHoi (MFOITAK) wnu TpuBHaibHON HOMEHKIIATYpE.

Pemenne mpakTHYecKMX 3aJaHUM 1O KiIacCH(UKAIMM, HOMEHKIIAType M XUMHYECKUM (opMmysam
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB (yrapHbId ra3, YIJICKHCIBIA ra3, aMMHaK, ralieHas
U3BECTh, HETAIllCHAas MW3BECTh, NHUTHEBAas COJAa W JAPYrHX): Ha3blBaTh M COCTABIATH (HOPMYJIBI
XUMHYECKHUX BEIIECTB, ONPEACISTh MPHHAIJICKHOCTD K KIIACCY.

Tema 3.2. ®usuko-| OcHOBHOE cojiepKaAHUE OK 01
XUMHUYECKHE Mertamibl. O6mue pu3nvecKue U XUMHYECKHE CBOMCTBAa MeTalIoB. CriocoObl MoTydyeHus. 3HaueHne OK 02
CBOMCTBA METAJIJIOB M HEMETAJJIOB B INPUPOJE U JKU3HEIEATEIBHOCTH 4YeJIOBEKa M opraHu3moB. Kopposus
HEOPraHWYECKUX | METaJUIOB: BUIbI KOPPO3UHU, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UHU
BCILICCTB Hemeramner. OOmme Qu3nyeckue W XUMHYECKHE CBOWCTBA HEMETAIOB. THUIHMYHBIE CBONCTBA

HemerauioB [V— VII rpynn. Knaccudukamus W HOMEHKJIaTypa COCIUHEHUM HEMETAILIOB.

KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPUPOIE

XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHAOB, THAPOKCHJIOB,

KHUCJIOT, COJIEd U Jip.). 3aKOHOMEPHOCTUM B M3MEHEHUHM CBOMCTB IPOCTBIX BELIECTB, BOJOPOJHBIX

COEIMHEHUH, BBICIINX OKCUIOB M THJIPOKCUIOB

Jlexnus Ne/ Metasuibl.

Jlekuusa Ne8 Hemerasuinl.

Jlekuus Ne9 Xumudeckue cBOHCTBAa HEOPTAHUYECKUX BEILIECTB

IIpakTnyeckue 3anaTusa NeS CocraBiieHue ypaBHEHUN XMMHUUECKHUX PEAKIUI C y4aCTHEM MPOCTHIX U

CJIOKHBIX HEOPTraHWYECKUX BEIIECTB: METAIUIOB MU HEMETAIOB; OKCHUJOB METAJIJIOB, HEMETAJUIOB U

aM(OTEepHBIX JJIEMEHTOB; HEOPTraHWYECKUX KUCIOT, OCHOBAaHMUA U aM(OTEPHBIX THAPOKCHUJIOB;

HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPeTHYECKUX 3a/IaHMI HA CBOICTBA, COCTaB, OJyYEHUE

u 0e30MacHOe HCMOJIb30BAaHUE BAXKHEWUIIUX HEOPTraHUYECKHX BEIIECTB B OBITY M MPAKTUYECKOM

JIESITEJIbBHOCTH YEJIOBEKA.
Tema 3.3. OcHOBHOe coJep:KaHue OK 01
Wnentndpukanms | UaeHTruKkanus HEOPraHUYECKUX BEIIECTB C HCIOJIb30BAHHEM WX (DH3HKO-XUMHYECKUX CBOMCTB, OK 02
HEOPraHMYECKUX | XapaKTEPHBIX KAYECTBEHHBIX peakiuil. KaduecTBeHHBbIE peakiuu Ha Cyib(aT-, KapOOHAT- M XJIOPU/I- OK 04

BEILIECTB

AHWOHBI, HAa KaTUOH aMMOHUA.




IIpakTuyeckoe 3anaTus Ne6 «neHTudukamnms HEOPraHNIECKUX BEIIECTBY.
Pemenue OKCIICPUMCHTAJIbHBIX 3a4a4 110 XUMHYCCKUM CBOMCTBAM METAJUIOB U HEMCTAIJIOB, IIO
pacro3HaBaHMIO U MOJIYUYEHUIO COeIMHEHUN METAJUIOB U HEMETAaJLIOB.

Jleknusi Nel() KauecTBeHHBIE peakiuu Ha cynbdar-, KapOOHAT- M XJOPUI-aHUOHBI, HAa KaTHOH
aMMOHUSI.

Kountpoabsnas padora Nel CBolicTBa HEOPraHMUECKUX BEIIECTB

2 cemecTp

48

Pa3znen 4.CTp0€HI/Ie H CBOIiCTBA OpPraHnveCKux BEIIECTB

26

Tema 4.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIIECTB

OcHoBHOe coJepKaHue

[TosBieHue u pa3BUTHE OPraHUYECKON XMMHMM Kak Hayku. [Ipeamer opranmyeckoil xumuu. Mecto u
3HAYCHHE OPTAaHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHHE KaK MOPSAOK COSAMHEHHS aTOMOB B MOJIEKYJE COTJIACHO HUX BaJICHTHOCTH.
OCHOBHBIE TOJIOKEHHSI TEOPHUH XUMUUYECKOTO CTPOCHMSI OpraHnueckux coenunennii A.M. bytieposa.
VYriiepoiHbIlii CKEIET OPraHUYeCKOM MOJEKYJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOI'O
CTpOEHUS MOJIEKyJl. MI3oMepusi U U30MepHI.

[Tonstue o d¢yukuuonanbHol rpynme. Pagukan. [lpuHIUMOB KiaccUPUKAUU  OPraHUYECKUX
coemMHEHUH. MexayHapoaHass HOMEHKJIATypa ¢ TMPUHIMIBI  HOMEHKIATYPbl OpPraHUYECKUX
coenuHeHuil. [lonsTue 00 azoTcoaepkKalluX COCAMHEHMSIX, OMOJOTMYECKH AaKTHBHBIX BEIIECTBAX
(yrieBonax, >xhpax, OenKax ¥ JIp.), BBICOKOMOJICKYJISIPHBIX COCIMHEHHSIX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

Jlekuusa Nell Beenenue B oprannueckyro xumuto. Kimaccudukanuy opraHn4eckux COeTuHEHHH.

IIpakTuyeckne 3anaTusaNe7 HomeHkIaTypa OpraHM4ECKHMX COEAVMHEHUN OTACIBHBIX KIJIACCOB
(HachILICHHbIE, HEHACBHIIIEHHbIE M apOMAaTHYECKHUE YIJIEBOJOPOAbI, CHUPTHI, (PEHOJIBI, aabAETH]IBI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CoCTaBiIeHUE TOJIHBIX M COKPAIICHHBIX CTPYKTYPHBIX (HOpMy
OpPraHMYECKHUX BELIECTB OTAEIBHBIX KJIACCOB, HCIOJIB3YysSd HMX Ha3BaHUSA [0 CHCTEMaTHYECKOH H
TPUBHAIBHON HOMEHKJIaType (ITHJIEH, aleTWIEH, INIHLUEpUH, (eHos, (GopManbAeruj, YKCycHas
KHCJIOTA, TJIUIHH).

OK 01

IIpakTnyeckue 3anaTuaNe8 Pacuersr npocreiimeil ¢popmMysbl OpraHu4eckoil MOJIEKYIbl, UCXOJS U3
AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBoiicTBa
OpPraHUYECKUX
COoeIMHEHNH

OcHoBHOE cogepKaHue

20

DU3NKO-XUMHUYECKHE CBOWCTBA OPraHUYECKUX COCIWHEHUNM OTAENIbHBIX KJIaccoB (OCOOEHHOCTH
KIacCU(UKAIMK W HOMEHKJIATYpbl BHYTPH KJacca, TOMOJOTHYECKHH psin u obmas Qopmyrna;
M30Mepust; PU3NYECKHe CBOMCTBA; XMMHUYECKHE CBOMCTBA; CITOCOOBI TIOJTYICHHUS):

OK 01
OK 02
OK 04




— INpenenbHbIe YIIIEBOAOPOAbI (AIKAHBI U IMKJIOANKaHbl). ['opeHne MeTaHa Kak OIMH U3 OCHOBHBIX
UCTOYHMKOB TEIUIa B IPOMBIIIJICHHOCTH U ObITY. CBOICTBAa MPUPOAHBIX YIIIEBOAOPOAOB, HAXOXKICHHUE
B IIPUPOJIEC U IPUMEHEHUE AJIKAHOB;

— HEIpeAeibHble (AJIKEHbI, AJKUHbl M aJIKaJWEHbl) U apoOMaTHYECKHUE YIJIEBOJOpOonbl. l'opeHue
AlETUJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIs CBAPKU M PE3KU METAJIOB

— KUCIIOPOJICOJEpKAIIIE COeTUHEHUS (CIUPTHI U (DEHOJIIBI, KAPOOHOBBIE KUCIOTHI U A(HUPHI, AJTbICTH/IbI
U KETOHbI, XHpHBI, yriaeBojsl). IlpakTnyeckoe NpUMEHEHHE STUIICHIVIMKOJA, INIMIEpHUHA, (eHoa.
[Tpumenenue Qopmanbaeruaa, amneTanbleruaa, YKCYCHOM KHCIOTh. MpUIa Kak COJIM  BBICIIUX
KapOOHOBBIX KHCIIOT. MoroIye CBONCTBA Mblla

— a3oTcoJepXkallye COeIMHEHHs] (aMMHbBI M aMHHOKHUCIOTHI, Oelik). BbicOKOMOIEKyIspHbIe
COeAMHEHUS (CUHTETHYECKHE U OMOJIOrMYeCKH-aKTUBHbIE). MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO.
[Tonmmmepusanus 3TUIEHA KAK OCHOBHOE HAIIPABJICHUE €TI0 MCIOIb30BaHUS.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMU OpraHMYeCKUX COCUHEHUH

Jlexkuus Nel2[IpenenbHble yriaeBOAOPOIBI

2
Jlexnus Nel3 HenpenenbHbie yriieBo10pOIbI 2
Jlexnus Nel4 Apomarrueckue yrieBoa0pOIbI 2
Jlexmust Nel5 Kucnopoaconepkaiine coeuHEeHUs 2
Jlexmust Nel6 AzoTtcoaepkalire coeuHEHUS 2
IIpakTnyeckoe 3anaTtue Ne9 CBoiicTBa OpraHMYECKMX COEAUHEHMH OTIENbHBIX KJIACCOB
(TpuBHaJIbHAsT M MEXAyHApOJHAs HOMEHKIATypa, XMMHYECKHE CBOMCTBA, CIOCOOBI IMOJyYCHHS):
npenenbHble (WIKaHbl W LMKIOAJIKAaHbl), HENpeAeNabHble (AJIKEHbl, AaJKWHbl M aJIKaJWEHbl) HU 2
apoOMaTUYeCKHUEe YTIIEBOAOPO/bI, COUPTHl U (EHONbI, KapOOHOBbIE KHUCIOTHI U 3(UPHI, adbAEeTHAbl U
KETOHBI, aMUHBI 1 AMHUHOKHCIIOTHI, BRICOKOMOJIEKYJISIPHBIE COSTUHEHMSI.
IIpakTuyeckoe 3ansaTue Nel) 3amaHus Ha cOCTaBlIEHWE YpaBHEHUN XHMUYECKUX peakUud c 2
y4acTHUEM OPTaHUYECKUX BEILIECTB HA OCHOBAHMM UX COCTaBa M CTPOEHUS
IIpakTnyeckoe 3ansitue Nell CocraBieHue cxem peakuui (B TOM YHCIE MO MPEAIOKEHHBIM
LENOYKaM MPEBPALICHUI), XApaKTEPU3YIOIIUX XHMHUYECKHME CBOWCTBA OPraHMYECKHUX COCIUHEHMU
OTJIENbHBIX KJIACCOB, CIIOCOOBI UX MOJIyYE€HUSI U HA3BAHUE OPTaHUYECKUX COECTUHEHUI M0 TPUBHAIBLHON 2

WJIM MEKTYHApOJAHOM CUCTEMATUUYECKOM HOMEHKJIIATYPE.
Pemenne npakTHKO-OPMEHTHMPOBAHHBLIX TeOPETHYECKHMX 3aJaHUIl HAa CBOWCTBA OPraHUYECKHUX
COEJMHEHUI OTJIEJIbHBIX KJIACCOB




IpakTnueckoe 3ansitue Nel2 “IIpeBpaiieHnsi opraHM4ecKuX BeliecTB Mpu HarpeBanuu'. Ilomydyenue

ITUJICHA M U3YYCHHE €0 CBOWCTB. MoJIeIMpOBaHe MOJIEKYII U XUMHUYECKHX MPEBPALICHUI HA TpUMepe 2

9TaHa, ITUICHA, AlleTUIICHA U JIp.

IIpakTnyeckoe 3ansitue Nel3 Pemenne 3amad Ha orpeesieHUEe MOJICKYJIAPHON (OPMYITBI HCTIONB3Ys 2

IUIOTHOCTH T'a30B 110 BOJOPOJIY M BO3JYXY
Tema 4.3. OcHoBHoe cojep:xxanue / [IpodeccuoHATbHO-OPHEHTHPOBAHHOE COIeP KAHME 4 OK 01
Wnentudukarms buoopranmueckue coenunenus. IlpumeHenune u Ouonoruyeckas pojib yriaeBofoB. OxucieHue OK 02
OpraHu4ICcCKHUX VIJIEBOJOB — MCTOYHUK DHEPIHMHM KUBBIX OpraHu3MoB. OOJacTH TNPUMEHEHHs aMHHOKHCIIOT. OK 04
BCILCCTB, UX [IpeBpamenust OenKOB MUIIKM B opranu3Me. buonornyeckwe ¢ynkuuu OenkoB. buonornueckue [K2.2
SHAHCHHC H (GyHKIUH )KUPOB. PoJIb OpraHryeckoil XMMUU B PEIICHUH MPOOJIeM IMUIICBOM 0€30IaCHOCTH
HPUMCHCHHC B Ponb opraHuyeckoil XMMHM B PEIICHHHM NPOOJIEM JHEPreTUYecKOil Oe30MacHOCTH, B Pa3BHTUH
OBITOBOA 1 MEIUIIMHBI, CO3JJAHUU HOBBIX MAaTEPHAIOB, HOBBIX HCTOUYHMKOB SHEPTUH (aJIbTEPHATHBHBIC HCTOYHUKN
IPOU3BO/ICTBEHHOM sHepruu). ONacHOCTh BO3JCUCTBUS HAa JKUBBIC OpPraHU3Mbl OPTraHUYECKHX BEIICCTB OT/CIBHBIX
ACATCIBHOCTH KJIaccOB (YIJIEBOAOPO/BI, CHUPTHI, (PCHOJIBI, XJIOPOPTaHUYECKUE MPOHU3BOJHBIC, ANBICTUIBI U Jp.),
H1EJI0BCKA CMBICJT TIOKA3aTeIsl MPEICIbHO TOMYCTUMON KOHIICHTPAIHH

Jlexnusi Nel7 buoopranuueckie CoeIMHEHUS. 2

IIpakTuyeckoe 3ansaTue Nel3 “Unentudukanys opraHMueCKUX COSTUHEHUM OTAETbHBIX KIacCOB™

Wnentudukaims opraHnuecKux COSIMHCHUI OTACIBHBIX KIACCOB (Ha MPUMEpE allbJICrU0B, KpaxMaia,

YKCYCHOM KHCJIOTBI, O€JIKOB ¥ T.I.) C HCIOJb30BAHUEM UX (H3MKO-XUMHUCCKHX CBOWCTB H

XapaKTepPHBIX KAueCTBEHHBIX peakimid. JleHaTypanus Oenka mpu HarpeBaHud. LIBeTHbIE peakinuu 2 (-12)

OenkoB. BO3HMKHOBEHHE aHAJMTUYECKOTO CUTHANa C TOYKM 3PEHHS XUMHYECKUX IPOLECCOB NpPHU

NPOTEKAHUU KAYeCTBEHHOM PEaKIlny, MO3BOJISIONICH HICHTU(PHIIUPOBATH MPEUI0KEHHBIC OPraHMYECKIE

BEIIIECTBA

Paznen 5. Kunernueckue u TepMoIAMHAMHYECKHE 3aKOHOMEPHOCTH 5
NPOTEKAHUSI XHMHYECKHX PeaKuii

Ckopoctb OcHoBHoe coziep:xanue / [IpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COIEPIKAHUE 6 OK 01
XAMAHCCKAX CKOpOCTh pEaKiii, ee 3aBHCHMOCTh OT PAa3IMYHBIX (DAKTOPOB: MPUPOJBI PEArHPYIONMIMX BEHIECTB, OK 02
peaKIui. KOHIICHTPALMH PEAarupyroLIMX BEUIECTB, TEMIEPATypbl M IUIOMIAJM PEAKIMOHHONW MOBEPXHOCTH. MK 2.2.
Xumueckoe TerutoBbie 3 GEKTHI XAMUYIECKUX PEAKIMA. DK30- ¥ IHIOTEPMHUUCCKUE, PEAKIIUH.
PaBHOBECHE OOpatuMOCTh peaknuii. XMMHYECKOE PaBHOBECHE W €ro CMEIIeHHE TMOJ JACHCTBHEM pPa3IHYHBIX

(GakTOpoB (KOHLEHTpALlMs PpEareHTOB WM MPOAYKTOB pEaKIUH, JaBJIEHUE, TeMmIeparypa) Ui
CO3JJaHUs] ONTUMAJIbHBIX YCIOBUH NPOTEKAaHUs XUMUYECKUX ITpoueccoB. [Ipunnun Jle Hlarense




Jlexknus Nel8 Cxopocth xumuueckoi peakuuu. OOpaTUMOCTb PEaKIIHid. 2

IIpakTnyeckoe 3ansitue Nel4 PemieHue NPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHMIi Ha aHaIu3 OK 01

(bakToOpoB, BIMUSIONIMX HA U3MEHEHHE CKOPOCTH XMMHUYECKOM peakliy, B T.4U. C MO3UIMHA SKOJIOTHYECKU 2 (-12) OK 02

[[EIeCO00Pa3HOr0 TIOBEIEHUSI B OBITY M TPYIOBOM MACSATEILHOCTH B IEJISIX COXPAHEHHS CBOETO K 2.2.

3JI0POBBS U OKPY>KaIOLIEH MPUPOTHON CPeJIbl.

IIpakTnyeckoe 3ansitue NelS PemeHue nmpakTMKO-OPMEHTHPOBAHHBIX 3aJaHU HAa MPUMEHEHHE

npuniuna Jle-1llaTense ajig HaXOXKACHUS HAMIPABICHUSI CMELIECHUSI PABHOBECHSI XMMHYECKOM peakuu 1 2 (-12)

aHaJIU3 (PaKTOPOB, BIUSIONIUX HA CMEIIEHNE XUMUYECKOT0 PAaBHOBECHS

Pa3nen 6.PacTBopbI 6

Tema 6.1. IIpojeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE 6 OK 01
Housrue o PactBopenue kak ¢uszuko-xumuueckuii mporecc. PactBopbl. CriocoObl MPUTOTOBIEHUS PACTBOPOB. OK 02
pacTsopax PactBopumocTs. MaccoBast nonis  pacTBopeHHOro BemiecTBa. CMBICH TIOKaszareis MPenebHO OK 07

JOTYCTUMON KOHIICHTPAIUHU U €T0 UCIOJIb30BaHUE B OLIEHKE IKOJIOTHUECKOI 0€30M1aCHOCTH. MK 2.2.

Jleknuss Nel9 PactBopel. IIpaBuiia 3KOJIOTHYECKH 1eJIeCOOOPA3HOr0 MOBeleHUs B OBITY H

TPYAOBOW IeATEJHHOCTH B LEJIAX COXPAHEHHSI CBOEro 3/0POBbS M OKPYKAlOIIeid MPUpPOIHOi 2 (-12)

Cpe/ibl; ONIACHOCTDH BO3/1eliCTBHS HA )KMBbIe OPraHU3MbI ONIpe/ieIeHHBIX BelleCTB.

OK 01

IIpakTuyeckoe 3ansaTue Nel6 «lIpurorosieHue pacTBOpoB». OK 02

[TpurotoBneHne pacTBOPOB 33AaHHON (MacCcOBOiA,%) KOHIIEHTPAUH (C MPAKTUKO-OPHEHTUPOBAHHBIMA 2 (-12) OK 04

BOIIPOCaMM) U ONIPEAEIECHUE CPEbl BOJHBIX PACTBOPOB. K 2.2

IIpakTuyeckoe 3ansaTue Nel7 Pemenre 3a1au Ha TPUTOTOBJICHHE PaCTBOPOB

PemieHue nNpakTHKO-OPMEHTHMPOBAHHBIX PACYETHBIX 3aJaHUIl Ha pPacTBOPHI, MCIOJb3yEMbIE B 2 (-12)

OBITOBOM M TPOM3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKA

Pasnen 7.Xumusi B ObITY M NPOU3BOACTBEHHOMN 1€ATEILHOCTH YeJI0BEKA OK 01

Xumust B ObITY 1 _|1podeccHoHa LHO-0PHEHTHPOBAHHOE COAEPKAHME 85 83
TPOU3BOACTBCHHON Y b oiinpe qoCTHKEHHS XMMUUYECKON HayK{d U XUMUYECKON TEXHOJOTuU. Posib XuMuu B oOecrieueHUn OK 07
ACATCIILHOCTH HKOJIOTMYECKOH, SHEPTeTHUECKON U MUIIeBON 0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [IpaBuna moucka u MK 2.2
Hejoseka aHaJIM3a XMMHYECKON uWHGOpMalMu W3 PA3IMYHBIX HCTOYHUKOB (Hay4yHas W ydeOHO-HaydHas '

JIUTepaTypa, CpecTBa MaccoBoii nHpopmanuu, cetb IHTepHeT)

IIpakTuyeckne 3anaTusa Ne 18 Ilonck m aHamu3 KeHCOB O NMPUMEHEHWH XHMHMYECKMX BEIIECTB U

TEXHOJIOTUH ¢ y4yeToM Oyaymed mnpodecCHOHAIBHOW JeATeNbHOCTH MO TeMaM: BaKHEHIIHe 4 (-/4)

CTPOUTCJIBHBIC MATCPUaJibl, KOHCTPYKIMOHHBIC MATCPpHAJIbl, KPACKHU, CTCKJIO, KCpaMHKa, MAaTCPpHAJIbI




JUISL 3JIEKTPOHUKH, HAHOMAaTEpHUAJIbl, TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKHA SHEPTUH, OPraHUYECKUE U
MHUHepaJIbHbIe YJ0OpEHUs, IeKapCTBEHHbBIE BEIECTBA, OBITOBAsT XUMHUSL.
3ammra: [lpencrabienue pe3yabTaToB pelieHus: KecoB B popMe MUHH-JIOKJIa/1a C Mpe3eHTaluen

Jlekuust Ne20 Ponb xumuun 3 (3/-)

IIpomeskyTouHas arTecTauus mo gucuunanne (nugdepeHIUPOBaAHHbIH 3a4€T) 1

Bcero 80




3. VCJIOBWUS PEAJIM3AIIAM ITPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
T CHATITAHBI

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

st peanu3zanuu 00pa3oBaTEIBHOIO Iporecca (BceX BHIIOB YU€OHOH AEATENIbHOCTH) T10
JUCLUIUIMHE UCHOJB3YIOTCS  CIEAYIOIIME CIELMalbHble IIOMELIEHHs, OCHAIIECHHbIE B
cootBercTBuHM ¢ [Ipunoxennem 8 Ol CIIO: kabuneT 0011e00pa30BaTeNbHBIX TUCIUIUTHH

3.2. UnpopMmanoHHOe oOecrnedeHre pean3auuu NporpaMmbl

3.2.1. OcHOBHbIE HCTOYHHKH

1. Tabpuens, O. C. Xumus : 10-it xkmacc : 6a3oBeii ypoBenb : yuebnuk / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CnankoB. — 7-¢ u31., crep. — Mocksa : [IpocBemienue,
2025. — 128 c. — ISBN 978-5-09-120190-1. — TexkcT : 3neKTpoHHbIH // JIaHb : 3IEKTPOHHO-
ouOmmoreuynas cuctema. — URL: https://e.lanbook.com/book/473033 (mata oOparieHus:
18.04.2025).

2. T'abpuensn, O. C. Xumusa: 11-i1 kmacc: 6a3oBblii ypoBeHb : yueOHuk / O. C.
Ia6puensu, U. I'. Octpoymos, C. A. CrnagkoB. — 6-¢ u3z., crep. — Mocksa : [IpocBemnienue,
2024, — 127 c¢. — ISBN 978- 5- 09- 112177-3. — Texkcr: »nekTpoHHbli // JlaHb
NIeKTpOHHO-OMOMoTeunass cucremMa. — URL:  https://e.lanbook.com/book/408668 (mara
obpamenus: 18.04.2025).

3.2.2 JlonoJHUTEIbHbIE HCTOYHUKH

1. XuMus © METOIMYECKUE YKa3aHUsl 10 MPAKTHYECKUM 3aHATUSAM JUIsl O0yYaroIIuXcCs
cnenuanbHoct 27.02.07 VYmpaBneHue KadecTBOM MPOAYKLHUH, IPOLECCOB U ycayr (1o
otpacisam) ouHor Gopmbl o0yuenust / TUY ; coct. T. A. Peikankosa. - Tromens : TUY, 2024. -
43 c. - DnexrponHas 6ubnmoreka TUY. - bubmuorp.: c. 42. - ~b. 1. - TeKCT : 37EeKTPOHHBIH.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA IUCHUIIJINHbBI

KoHTposs 1 omeHKa pacKphIBAIOTCS Yepe3 MPEAMETHBIEC Pe3yibTaThl, YCBOCHHbBIC 3HAHUS
U TmpuoOpeTreHHbIe OOYy4YaAIOIIMMHUCS yMEHUS, HalpaBlieHHble Ha (OpMHpOBaHHE OOUIMX U
npodecCHOHATBHBIX KOMIIETCHIIUH.

PesyabTaThl 00yyeHHs

IToka3aTenn oeHKH

TH oeHOYHBIX MEPONIPUATHH

YmMmern:

BBISIBIIATH XapaKTepHbIE
IPU3HAKA M B3aUMOCBS3b
U3y4YECHHBIX IIOHSATHUH,
IIPUMEHSTD
COOTBETCTBYIOIIIME  ITOHATHS

NpU ONHUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX H
OpPraHMYEeCKUX BEIIECTB U UX
MIpEBpAICHHII; BBISIBIATH
B3aMOCBSI3b XHUMHYECKHX
3HAaHUM C TOHATHIMH |
MPEJCTaBICHUSIMU JIPYrux
€CTECTBEHHOHAYYHBIX
MPEeIMETOB
XapakTeprus3oBaTh
XMMHYECKHE  DJIEMECHTBHI B
COOTBETCTBUH c HX
MTOJIOKEHHUEM B
IIEPUOIUYECKON cucreme
XUMHYECKHX 3JIeMeHTOB JI.I.
Menpaeneena.
CocTaBliTh
COCIMHECHMS,
oOMeHa,
OKHCJIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINHU
u peakiuu
KOMIUTIEKCOOOpazoBanusi (Ha
npumepe
TUIPOKCOKOMIUIEKCOB
QTIOMUHHMS HW  I[IMHKA) C
y4acTHeM  HEOPTaHUYECKUX
BCIIECTB;
BBLISIBIATE
NpPU3HAKU U
M3YYEHHBIX
MPUMEHSATD
COOTBETCTBYIOIINE TOHATHS
IpU ONHCAHUU CTPOEHUSA H
CBOMCTB HEOPraHWYECKHX H
OpraHWYECKUX BEUIECTB U HUX
MIpEBpAIICHHII; BBISBJIATE
B3aMMOCBS3b XHUMHYECKHUX
3HAHUH C TOHATHAMH H
MPEICTABICHUSIMU JIPYTUX

peaxiuu
pa3loKeHus,
3aMeleHus,

XapaKTEepHbIE
B3aUMOCBSI3b
MMOHSITHH,

Hcnonp3oBanue B
yueOHOM u
npodeCCuOHATBLHON
JESITEIIBHOCTH

XUMUYECKUX TEPMHUHOB M
CHMBOJIMKH.

OOBSCHATD CYLIHOCTh
XUMHYECKUX IPOLECCOB.
Knaccudumnuponats
XAMHYECKUE PEAKLHUU 10
pa3IMYHBIM  IPU3HAKaM:
YUCIy u COCTaBy
MPOJYKTOB U PEareHTOB,
TEIJIOBOMY addexry,
HaIlpaBJICHUIO, daze,
HAJIMYMIO  KaTajau3aropa,
HU3MEHEHUIO CTeneHeil
OKHCJICHUSA 3JIEMEHTOB,
o0pa3yromux  BelIecTBa.
VYcraHaBiuBaTh NPU3HAKU
o0Iero M pasJuyHOro B
TUMOJIOTUU PEAKIUN IS
HEOPraHUYeCKO1 u
OPraHUYEeCKOW XUMHH.
CocraBnath  ypaBHEHHS
peakuuii ¢  MOMOIIBIO
MeToJa AIEKTPOHHOIO
OanaHca. OOBACHATH
3aBUCUMOCTb  CKOpPOCTH
XUMHUYECKON peakuuu |
MOJIOKEHUSI XUMHUYECKOTO
PaBHOBECHSI OT Pa3IUYHBIX
(bakTopoB.
Knaccudumnuponats
HEOPraHUYECKHUe
BEILIECTBA B COOTBETCTBUU
C UX CTPOEHUEM
BpINONMHATE  XUMHUUYECKUT
AKCIIEPUMEHT o
pacno3HaBaHUIO
BaKHEHUIITHNX
HEOPraHUYECKHUX u
OpPraHMYEeCKHX  BEIIECTB,
MOJIYYEHUI0 KOHKPETHBIX
BEIIIECTB, OTHOCSIIUXCA K
M3yYEHHBIM KJIaccam

1.I13 Ne 3,4 3agaum Ha cocTaBJICHHE
YPaBHEHUN PEAKLHI: — COCAUHECHUS,
3aMelIeHUs], pa3oKeHusi, oOMeHa U
peakuuii ¢ y4acTHEM KOMILIEKCHBIX
COEIMHEHUH (na npumepe
TUAPOKCOKOMILIEKCOB QIIOMUHUS U
[IMHKA);

- OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX  pEakUHil ¢
HCIIO0JIb30BaHUEM MeToaa
AIIEKTPOHHOTO OallaHca;

— € yyacTHeM  KOMIUJIEKCHBIX
COEIMHEHU M (Ha npumepe
TUAPOKCOKOMIUIEKCOB ~ IIMHKA U
ATFOMUHUSA).

2. TI3 Ne 4,5 3amaum Ha pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHUK
MPOJAYKTa pEaKUUH COCAUHEHUS,
MAacCOBOM Wil OOBEMHOU HOJIHU
BBIXOJ1a MPOJIYKTa peakiumn
COCIMHEHUSI  OT  TEOPETUYECKHU
BO3MOIKHOI'0; OOBEMHEIX OTHOIIEHUH
ra3os; KOJIMYE€CTBEHHBIX
XapaKTePUCTUK HCXOJIHBIX BEIIECTB
U TPOAYKTOB PEaKLMH; MAaccChl
(0ObeM,  KOJMYECTBO  BEIECTBA)
MPOJYKTa PEAKINH, €CIU OJHO U3
BEIIIECTB JaHO B BHJIE PacTBOpa C
ONIPENEICHHON  MacCOBOM  J0JIEM
PacTBOPEHHOTO BEIIECTBA.

3. Tect «HomeHKk1aTypa U Ha3BaHuE
HEOPraHWYECKHUX BEIIECTB UCXOS U3
WX XUMHYECKOM (opmynsl WiIu
COCTaBlIEHUE XMUMHYECKOH (PopmyIibl
UCXOMsl W3 Ha3BaHHS BEIIECTBA TIO
MEXIYHAPOAHOU HIIM TPUBHAIBHOU
HOMEHKJIAType».

4. 3agaun HaA pacyeT MaccoBOU J0JU
(Maccel) XMMHYECKOTO  DJIEMEHTa
(coennHEeHUsT) B MOJIEKYyJe (CMECH).
5. Ilpaktrnueckue 3amanuss Ne 5 mo
KIacCUpUKALUK, HOMEHKIAType U
XUMHAYECKUM dbopmynam
HEOPraHUYECKHUX BEILIECTB
Pa3IMYHBIX KJIACCOB.

6. Ilpaktuueckue 3aganust Ne 5 Ha




€CTECTBCHHOHAYYHBIX
MPEAMETOB;
HCIIOJIB30BaTh HAaUMEHOBAaHUS

XUMHUYECKUX COCTUHCHUN
MEKTYHapOIHOTO coro3a
TEOPETUYECKOMN 51
MIPUKJIaHOU XUMUU u
TPUBUAIILHBIE Ha3BaHUs
BOKHEHIIINX BEIIIECTB
(aTHmIIEH, alleTUJICH,
TJIMIICPUH, denon,
dopmanbaerun, yKCyCHas
KUCJIOTa, TJIMIMH, YyrapHbIA
ras, YTIIEKUCIIBIA ras,
aMMMaK, TalleHas W3BEeCTb,
HeramieHas U3BECTb,
NUThEBAs COJa U JPYTUX),
COCTaBJISITh bopmyIbl
HEOPTraHUYECKHUX u
OpraHNUYeCKUX BEIIIECTB,
ypaBHEHUS XUMHYECKUX
peakuuii, OOBACHIATH  HUX
CMBICIT, MOATBEPIKIAThH
XapaKTepHbIE  XHMHYECKHUE
CBOICTBA BELIECTB
COOTBETCTBYIOIIMMHU
HKCIIEPUMEHTAMH U 3aMUCIMU
YpaBHEHUU XUMHYECKUX
pEeaKIuii;

-yCTaHaBIIMBATh
MPUHAJICKHOCTh M3yYEHHBIX
HEOPraHUYECKHX u
OPTraHWYECKUX BEHIECTB K
ONpEeNEJCHHBIM KJlaccaM U
rpynmnam COCJIMHEHHI,
XapaKkTepU30BaTh UX COCTaB U
BayKHEHIIIIE CBOMCTBA;
ONpEeNENATh BU/JIBI
XUMHUYECKUX cBsI3el
(koBayICHTHaA, HMOHHaA,
MeTajuTnIecKasi,
BOJIOpPOJIHAS), THUIIBI
KPUCTAJUTMYECKUX  PEIIETOK

BCIICCTB, KJ'IaCCI/I(l)I/II_II/IPOBaTL
XUMHYCCKUC PCAKIIUU;

- MMPUMCHATH METOABI
HAay4YHOI'0 IMO3HaHUA BEIICCTB

U XUMUYECKHUX  SIBJICHHH
(mabmroieHue, HU3MEpPEHHE,
DKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- HOpOBOAUTHL PACUYCThl 110

COCIMHEHUN.

BpINOMHATE  XUMUYECKUHT
HKCHEPUMEHT B IOJHOM
COOTBETCTBUU c
IpaBUIaMU O€30M1aCHOCTH.
HaGnronate, ¢pukcupoBartb
U JlaBaTh OIuCcaHue
pE3yJIbTaTOB
IIPOBE/IEHHOTO
JKCIIEPUMEHTA
[TpoBoauTh pacyersl 1O
XUMUYECKUM (hopMyJIaM U
YPaBHEHMSIM peakLui

onpeaeneHue XUMHUYECKOHU
aKTUBHOCTH BEIIECTB B 3aBUCUMOCTH
BHJA XHMHYECKOM CBSI3M M THIIA
KPUCTAJUIMYECKOMN PELIETKH.

7. Tect «OCOOEHHOCTH XUMHUYECKHIX
CBOIICTB OKCH/JIOB, KHCTIOT,
OCHOBaHUH, amM(OTEepHBIX
THJIPOKCHUJIOB U COJIEH».

8. 3amaHusg Ha  COCTaBJECHHE
YpaBHEHUN XUMHUYECKUX pPEaKIUil C
y4acTHEM TPOCTBIX U  CJIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHIOB
METaJlIoB, HEMETAJIOB u
amM(pOTEepHBIX AIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAHUM
u aM(pOTepHBIX THJIPOKCH/JIOB,
HEOPraHUYECKUX coJyen,
XapaKTEePU3YIOIIMX KX CBOWCTBA U
CIOCOOBI OTyYEHUSI.

0. [IpakTUKO-OpUEHTUPOBAHHBIC
Teopernueckue 3agaHuss Ne 6 Ha
CBOMCTBA u [IOJIy4YEHHUE
HEOPraHMYECKUX BEIIECTB.

10. JIaboparopnast padbota Ne 2
«UccnenoBanue cpeabl pacTBOPOB
coJien»

11. JlaGopatopnas pabora Ne 3
«CsoiicTBa METaJJIOB u
HEMETAJIOBY.

12 TI3 Ne 6  Ilpakrtuko-
OpPUEHTHPOBAHHbIE  3aJaHusl IO
COCTaBJICHUI0 XMMHWYECKUX PEaKIHUH
c y4acTHEM HEOPraHUYECKUX
BEIIIECTB, HCIOIB3YEeMBIX [UISI UX
UACHTU(DUKAIIMN W TPOMBIIIIEHHBIX
CIoCco0O0B TOTYYEHUSI.

II3 Ne 7 Pemenue npakTHKO-
OPUEHTHPOBAHHBIX 3aJIaHUI O POJIH
HEOPraHUYeCKONW XUMUU

I13 Ne 9

1. 3aganuss HaA  CcOCTaBIE€HUE
YpaBHEHUN XUMHUYECKHUX pPEaKIHUil C
y4acTHEM OpPraHUYECKUX BELIECTB HA
OCHOBAHUU UX COCTaBa U CTPOCHHS.
2. 3agaHuss Ha  COCTaBIIEHUE
YpaBHEHUN XUMHUYECKHUX pPEaKIui,
WJUTIOCTPUPYIOLIUX XUMUYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX peakuud u
TEHETUYECKON CBSI3M OPraHUYeCKHUX
BEILIECTB Pa3HbBIX KJIACCOB.




XUMHYECKUM QopMmylIaM U

YpaBHEHUSIM XUMHYECKHUX
peakiuii ¢ HCHOJIb30BAHUEM
buznueCcCKux BEJIMYMH,

XapaKTEPU3YIOIIUX BEIIeCTBA
C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0bemMa (HopMaIbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA

BELICCTBA; HCII0JIb30BaTh
CUCTEMHBIE XUMHYECKHE
3HAHUSA JUIS IIPUHSATHS
peluIeHu B KOHKPETHBIX
JKU3HEHHBIX CUTyalusX,

CBA3AaHHBIX C BCIICCTBAMU H
UX IPUMEHEHHUEM;

IJIAHUPOBATL W BBIINIOJIHATDH
XUMUYECKUM  SKCIEPUMEHT
(mpeBpaleHus: OpraHuYeCcKuX
BEILIECTB IIpHM HAarpeBaHHH,
MOJIyYeHHUE 3TUJICHA u
A3y4YEHHUE ero CBOJICTB,
KAueCTBEHHbIC pEAKIUU Ha

AIbJICTUEL, Kpaxmal,
YKCYCHYIO KUCTIOTY;
JeHaTypauust OCIKOB  TIpHU
HarpeBaHuu, [[BETHBIC

peakuuu OENKOB; MPOBOIUTH
peakuMu HOHHOTO OOMEHa,
ONpeeNiATh Cpely BOJHBIX
pacTBOpOB,  KadyeCTBEHHbIE
peakuuun Ha cyabdar-,
KapOOHAT- U XJIOPHU/-aHUOHBI,
Ha KaTHOH aMMOHHUS; pemaTh
HKCIEPUMEHTANIbHbBIE  33/1a4H
no Ttemam "Mertamnel" u
"Hemeramnsi") B
COOTBETCTBUHM C TPaBHJIAMH
TEXHUKH O€30IacHOCTH TpHU
oOpallieHuu ¢ BEIIECTBAMU U
1a00paTOPHBIM
00opyoBaHUEM;
OpPEACTaBIATh  Pe3yJbTaTh
XUMHYECKOTO JKCIIEpUMEHTA
B (opMe 3amnucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIIMI U
(dopMynupoBaTh BBIBOJABI HA
OCHOBE 3THX PE3YyJIbTAaTOB;

- aHaJTM3UPOBATh
XUMUYECKYI0 HMH(POPMAIIHIO,
NOJy4aeMyl0 M3  pasHBIX
HMCTOYHHKOB (cpencts
MaccoBOM MH(OpMaINH, CeTh

3. PacuetHbie 3aJa4u 1o
YPAaBHEHUsAM pEaKLUi C ydacTUEM
OpraHUYEeCKHX BEIECTB.

4. JlaGoparopuas pabora Ned
«[lonydyeHne sSTUieHa W H3y4YEHUE
€ro CBOMCTBY.




WutepHeT u npyrue);

-co0r01aTh npaBuIa
9KOJIOTUYECKU

1[E€JIECO00PA3HOTO TMOBEICHUS
B ObiTy W  TPYIOBOM
JACATCIIbHOCTHU B nesx

COXPaHEHHsI CBOETO 310POBbs
U OKpYXKaroled IPUPOAHOU
Cpellbl; YYUTBIBATH OIIACHOCTH
BO3JICUCTBUS  HA  JKUBBIC
OpPraHW3Mbl  OIPEIEIICHHBIX
BEILECTB, IIOHUMAasi CMBICII
IIOKa3aTest IIpeeIbHON
JIOITyCTUMOM KOHLICHTpaLUU;
OK 1, OK 02, OK 07, IIK
2.2.

HNmers npeacraBieHus:

0 XUMHYECKON
COCTaBJIIOIIEN
€CTECTBEHHOHAY4YHOU
KapTUHBI MHUPA, POJIU XUMHUHU
B MO3HAaHUU SIBIICHUH
npUpPOabl, B (HOPMUPOBAHHUH
MBIIUIEHU U KYJbTYpbI
JIMYHOCTH, ee
(GyHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOO0XOIUMOI
JUISL PEIIeHUs MPAKTUYECKUX

3a7a4 u HKOJIOTMUYECKHA
000CHOBAHHOTO OTHOIIIEHUS K
CBOEMY 3J10POBBIO u

MIPUPOAHON cperie
OK 01, OK 02, TIK 2.2.

OObsicHATD  (PU3UUECKHI
CMBICIT CHUMBOJIUKH
NEePUOANYECKON TaOJIHUIIBI
XUMUYECKUX  BJIEMEHTOB
J1. n. MenneneeBa
(HOMEpoB JJIEMEHTA,
nepuoga,  TIPYIIbI) |
yCTaHOBKa MPUYHHHO-
CJIeICTBEHHOU CBSI3U
MEXIy CTpPOEHHEM aToma
u 3aKOHOMEPHOCTSIMU
W3MEHCHUS CBOWCTB
3JIEMEHTOB u
00pa3oBaHHBIX UMU
BEILIECTB B NEPHOJAX U
rpyIIax.

OOBsICHSIET  XUMHUYECKHE
SIBJICHHS, TIPOUCXO/ISAIITNE
B mpupojae, ObITY U Ha
MIPOU3BOJICTBE.
Onpenensier

BO3MOYKHOCTH NPOTEKAHUS
XUMHYECKHUX
IIpEBpalCHUI B
Pa3INYHBIX YCIOBUSAX.

[TpakTHKO-OpUEHTUPOBAHHBIC

Teopernueckue 3amaHus N2 Ha
XapaKTEPHU3aALUIO XAMHYECKHX
’7eMeHTOB:  «Meramiuueckue — /
HEMETAUINYECKHUE CBOIiCTBa,
AJIEKTPOOTPHUIIATEITLHOCTh u
CPOACTBO K 3JIEKTPOHY XUMHYECKHX
JJIEMEHTOB B COOTBETCTBHE C UX

JIEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOJAMYECKOU
CUCTEME XHUMHUYECKUX DJIEMEHTOB

JI.. MenneneeBay.
[TpakTHKO-OpHEHTUPOBAHHBIE
3amanuss Ne 10 1o coCTaBIIEHHIO
XUMHUYECKUX peakluil C ydacThueM

OpraHUYECKUX BEILECTB,
HCIIOJIb3YEMBIX JUTSE 1704
UIeHTU(DUKAITIN B OBITY Hu
MPOMBILIIIEHHOCTH

1. JlaGoparopHas pabota Ne 5 Ha
BBIOOD:

—  «OmnpezneneHue  3aBUCUMOCTH
CKOPOCTH PEaKIUH OT KOHIEHTPAIUN
pearupyromux BeIecTBY;

—  «Omnpenenenve  3aBUCUMOCTH
CKOpOCTH peaknuu oT
TEMIIepaTypb».

2. [TpakTHKO-OpHEHTHPOBAHHBIE
teopetnueckue 3amanus Ne 11 Ha
aHanu3 (aKTOpOB, BIMAIOIUX HA
W3MEHEHHE CKOPOCTH XUMHUYECKOU

peaKkiuu.
3HaThb: 3HaThb OCHOBHBEIC | 1. 3amaHnss Ha  COCTaBJIEHHE
OCHOBOITOJIAraloIe MOHATHS | ITOJI0KSCHHUS TEOPUH | MOJIEKYJISIPHBIX U MOHHBIX PEaKITHil C
(XMMHUYECKHUI DIIEMEHT, aToM, | DJIEKTPOIUTUIECKON y4acTHEM OKCHJIOB, KHCIIOT,
BJIEKTPOHHAS 000JI0YKa | IUCCOIMAIINH W | OCHOBAHUM HW  CcOJiel, HWOHHBIX




aToma, s-, p-, d-3JIEKTPOHHBIE
opOUTamM  aroMOB,  WOH,
MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPHIIATEIILHOCTD,

CTEIICHb OKHCIICHHS,
XUMHYECKass CBs3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIH
00beM, YIIEpOJIHBINA CKEJEeT,

byHKIIMOHATbHAS rpymnmna,
panukar, HU30MepHsl,
U30MEpPbI, TOMOJIOTMYECKUN
psn, TOMOJIOTH,
YIJIEBOIOPOAbI, KUCIOPOI- U
a30TcoeprKaIue
COeIMHEHUs, OUOIOrHMYECKU
AKTHUBHBIE BEIICCTBA
(yrmeBoabl, KHUpBI, O€NKH),
MOHOMED, oJIuMep,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COCITUHEHUS,
KPUCTAIJIMYECKAst — peIleTKa,
TUTIBI XUMHYECKHUX PEaKIui
(OKHCITHTENIBHO-
BOCCTAHOBUTEIIBHBIE, JK30-U
SHAOTEPMHUUYECKUE, PEeaKIHUu
WOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI,
HEDJIEKTPOJTUTHI,
AIIEKTPOIUTHYECKAS
JUCCOLIMAITUS,  OKHUCIIUTENb,
BOCCTAaHOBUTENb,  CKOPOCTh
XUMHUYECKOU peakuuu,
XUMHYECKOE  paBHOBECHE),

TEOpUU U 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHSI
opraHuveckux Bemects A.M.

bytneposa, Teopus
ANEKTPOJIUTUYECKOMN
JMCCOLMALINH,
nepuoanyeckuii 3akon .M.
Mengeneesa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,

CHUMBOJIMYCCKUM SI3BIK XHUMHH,
dakTosornuecKrue CBEACHUS O
CBOMCTBAX, COCTaBe,
MOJlyYeHUH H  0e30MacHOM
HCIIOIB30BAHUN BaKHEHIITHX
HEOPraHUYECKUX H
OpPraHMYeCKHX BEIIECTB B
OBITY u MPAKTUYECKOU

XapaKTEepUCTUKa B CBETE
3TOM  TEOpUH  CBOWCTB
OCHOBHBIX KJIACCOB
HEOPTraHUYECKHUX
COCIMHEHUN.

3HaTh OCHOBHBIE
MOJIOKEHUS TEOpUHU
XUMHUYECKOTO  CTPOCHHUS
OpPraHUYeCKHUX
COEIMHEHU I u
XapaKTEepUCTUKa B CBETE
9TOM  TEOpUH  CBOWCTB
OCHOBHBIX KJIACCOB
OpraHUYECKUX
COCIUHEHUN.

JlaBath Ha3BaHUE
M3YYEHHBIX BEILIECTB 10
TPUBHAIIBHON W
MEKTYHapOAHOMN
HOMEHKJIaType u

OTpaKEHHE COCTaBa ITUX
COCJIMHEHUH C MOMOIIBIO
XUMHUYECKHX (OPMYIT

3HaTh, Kakue (aKTOpbI
BIUSIOT HAa  CKOPOCTH
XUMHUYCCKHUX PEaKIIHi
YmMmerb OOBSACHATE
BIIMSIHHE KaXkoro
dakrtopa;

3HaTh  KJIacCU(UKAIIUIO

pacTBOpPOB, YMETh peliaTh
3aJ]auM Ha PacTBOPHI
3HaTh ¢buzuKo-
XUMHYECKHE CBOIICTBa
pacTBOpOB, YMETh
TOTOBUTH  pacTBOp  C
3aJJaHHBIMA JJAHHBIMHU
3Hath KaueCTBEHHbBIC
peaKIuu Ha KATHOHBI H
AHUOHBI W yMeTh HX
BBITIOJTHSTh.

3HaTh KaueCTBEHHbBIC
pPCaKIUU Ha OPraHUICCKHE
COCIMHEHUSI U YMETh HX
BBITIOJTHSTh.
Cobmtonenue
9KOJIOTHYECKU
rPaMOTHOTO TOBEJCHUS B
OKpYKalolleu cpene.

paBUII

coJiei,
N3MCHCHUS

peakuui
YCTaHOBJICHHC
KHUCIIOTHOCTH CPE/IBI.

2. JlabGopatopHas pabGora Ne 1
«Peakuuu ruapommsa.

TUAPOIIH3a

II3 Ne 8
1. 3amaHus Ha  COCTAaBJICHUE
Ha3BaHUU OpPraHUu4eCKUX

COCJIMHEHUN MO TPUBHAIBHON WIH
MEXIYHAPOAHOU CHUCTEMAaTUYECKOU
HOMEHKJIaType.

2. 3ajaHusg Ha COCTaBJICHHUE ITOJHBIX

U COKpAalICHHBIX  CTPYKTYPHBIX
GbopMyll  OPraHMYECKUX  BEIIECTB
OTJENIbHBIX KJIACCOB.

3. 3agaun HaA  ONpEIelIeHuE
npocTentien bopmyIbl

OpFaHquCKOﬁ MOJICKYJIbI, UCXOJA U3
AIIEMEHTHOTO cocTaBsa (B %).

3ajmaun  HA pacyeThl  TEIUIOBBIX
3 (PEKTOB XUMHUYECKUX PEAKIUA H
olpeneNieHne TUMa peakuuu (1o Te
wioBoMy  3ddexty:  9K30- H
SH/IO0TEPMUYECKUE).
[IpakTHKO-OpHEHTUPOBAHHbIE
3amanuss  Ne 11 Ha npumeHeHue
MpUHLIHIIA Jle - IITatenre
HaXOXKJICHUS HaTpaBJICHUS
CMEILEHHUs] PABHOBECHS] XUMHUYECKON
peakuuu M aHanu3  (PaKTOpOB,
BIIMSIFOILIX Ha CMelleHHe
XUMHYECKOTO PaBHOBECHSI.
JlabopatopHass  pabota Ne 6
«M3ydeHue BIUSHUS — Pa3ITUYHBIX
¢bakTopoB Ha CMEILICHNE
XUMHYECKOTO PABHOBECHS.

3anaun Ha IIPUTOTOBJICHUE
pacTBOpOB.

2. [TpakTHKO-OpHEHTHPOBAHHBIE
pacdeTHbIE 3aJIaHUA No 12 mHa
JUCTIEPCHBIE CHCTEMBI,
UCTIONIb3yeMble B OBITOBOM W
MPOM3BOJICTBEHHON  JEATENbHOCTH
YenoBeKa

JlaGopatopnast pabora Ne 7, 8 (Ha
BBIOOD):

— IIpuroToBieHue pacTBOPOB;

—  HccnenoBanne  AMCHEPCHBIX
cHCTEM

I13 Ne 13 KauecTBeHHbBIE pEaKIIHH,
XapakTepHble sl OOHapyKeHus




NeSITEIbHOCTH YEJIOBEKA
OK 01, OK 02, OK 04, OK 07

HEOPraHNYECKUX BEIIECTB
JlaGopatopnass  pabora Ne 8

OOHapyxeHue HEOPraHMYECKHX
BEIIIECTB c UCTIOJIb30BaHUEM
Ka4eCTBEHHBIX AHATTUTHYECKUX
peakuuii
1. JlaGoparopnas pabora Ne 9 (Ha
BBIOOD):

— KayecTBeHHbIE  peakuuu  Ha
OT/ICJIbHBIE KJIACChl OPraHUYeCKHUX
BEILIECTB;

- KauecTBeHHBII aHAIN3
OpPraHMYeCKUX  COCAMHEHUH  TI0
(YHKIIMOHATLHBIM TPYIITIaM.

2. Ilpaktuyeckue 3amanus Ne 14 Ha
COCTaBJICHUE KaueCTBEHHBIX
peakuuit OoOHapyKEeHUS
OPraHUYECKUX COCIUHECHUM.

113 No 15 DKoJioruueckas
0€301acHOCTb MOCJIEICTBUI
ObITOBOM W IPOU3BOJICTBEHHOMU
JIeATEIbHOCTH YEJIOBEKA

Keiic (c y4eToM Oynyieit
PO eCCUOHAIBHON NEATEITHHOCTH )
Bo3MoXHbBIE TEMBI KEHCOB:

1. [lorennenne  knumara U
BBICBOOOJK/IEHHE Ta30BBIX THUIPATOB
CO JIHA OKEaHa.

2. bynymue matepuanibl i aBUa-,
MAaIIMHO- U IPUOOPOCTPOESHUSI.

3. HoBsrie MaTepHuabl IUIA
COJTHEYHBIX OaTapei.
KonTponupoBaTh KauecTBO CHIpPbS,
MOJIy4aeMBbIX MPOJTYKTOB
KontponupoBaTe  pacxos  ChIpbA
MPOJYKLIUH, pEareHToB,
KaTaJlu3aTopOB, TOTUTUBHO-
SHEPreTUUYECKUX PECYPCOB




