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Pabouas mporpamma pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU:

- ®eepanabHOroO TOCYIaPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAAPTA CPEAHEro 00IIero oOpa3oBaHus,
YTBEP)KICHHOTO npuKkazoM MunoOpHayku Poccun ot 17 mast 2012 Ne 413 (3apeructpupoBaHHOTO
MunuctepctBoM roctuiu Poccuiickoit @enepanuu 7 utons 2012, perucrpanuonssiil Ne 24480);

- DenepanabHOrO TOCYIAPCTBEHHOTO 00pa3oBaTeNbHOTO cTaHgapra mno creruansHoctn 13.02.02
TEIJIOCHAOKEHHE W TEIUIOTEXHWYEeCKOe  000pyIOBaHHE CpelHEro  Mpo(ecCHOHAIBHOTO
oOpa3oBanus, yrBepxa¢HHOTO [Iprkazom MunucrepcTBa npocsemenus: Poccuiickoit @eneparuu
oT 25.08.2021 r. Ne600 (3apeructpupoBan B Muntocte PD 30.09.2021 r, perucrpanuoHHBIHA
Ne65209);

- DenepanpHON 00pa30BaTENLHON MPOTpaMMBl CPEAHET0 00IIero oOpa3oBaHUS, YTBEPKIACHHON
[Ipukazom MunucrepcrBa mpocpemenuss PO ot 18.05.2023 Ne 371 (3aperucTpupoBaHHOTO
MunucrepctBoM toctuimu Poccuiickoit @enepanuu 12 urosst 2023, peructpannonnsiii Ne 74228);

C y4ETOM:

- TpuUMEepHOW pabouelt TporpamMmbl 00IIE00pPa30BATENBLHON JAUCHUIUIMHBI  «XUMUSDY  JUIS
npodecCuoHaNbHBIX 00pa30BaTENbHBIX OpPraHW3allui, yTBEp)KIeHHOW Ha 3acemanun CoBeTa TO
OIICHKE COJIEp)KaHWS W KadecTBa TNPHUMEPHBIX padoumx Mporpamm o00meo0pa3oBaTeNbHOTO U
COIMATIPHO-TYMAaHUTAPHOTO IUKJIOB CPeAHEro mpodeccuoHaabHoro oOpa3oBanus, MpoTokoa Ne 14
ot 30.11.2022.

Padovan nporpavya paccMoTpeHa
ma sacegannn LUK COwODCS MullH
[poToxoa Ne 9
or 22.04.2024 r.
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1. OBIIASI XAPAKTEPMCTHUKA PABOYE ITPOTPAMMEI
OBIEOBPA3OBATEJIBHOM JUCLHUATIIMHBI
O/1.12 XUMU S

1.1.MecT0 TMCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMmbl

Huctmmummaa OY[1.01.07 Xumus Bxomut B oOmieoOpazoBarenbHbld mukn [IIICC3 kak
oOs13aTenpHas JUCIUTUINHA yaeOHas TUCITUTUTHA

Oo6meobpazoBarenbuas auciuumaa OY.01.07 Xumus sBiasercss 00s3aTebHON YacThiO
o0mieo0pazoBarenpHOro MuKIa oopasoBarenbHOU mporpammbel CIIO B cootrBerctBHEM ¢ PI'OC 1o
cnerranbHoCcTH 13.02.02 TerutocHab)keHre U TEIUIOTEXHUIECKOe 000pyI0BaHNUE,

1.2.11eab ¥ IJIAHUPYeMbIe Pe3yJabTaThl 0CBOEHHUSI AU CHUILIMHBI:

1.2.1.11esn 001meo0pa3oBaTeIbHOM THCIUTITAHBI

Conepxxkanrie mporpamMmbl — oOmieoOpazoBarenbHo auctuminabl  OY]/[.01.07 Xumus
HAIPABJICHO HA JOCTHKEHUE CIICTYIOIIHX TIeJICH

dbopMupoBaHHE CHUCTEMBbl XUMHUYECKUX 3HAHMM KaK BaXKHEWUIIEW COCTaBIISIONIEH
€CTECTBCHHO-HAYYHOH KApTUHBI MHpa, B OCHOBE KOTOPOH JIekaT KIIFOYEBBIC TIOHSTHSA,
(yHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHWMaHUE
CYIITHOCTH JIOCTYITHBIX 0000IICHN MUPOBO33PEHIECKOT0 XapaKTepa, 03HAKOMIICHUE C HCTOpHUEH UX
Pa3BHUTHS U CTAaHOBJICHUS;

(dhopMHpOBaHHE W Pa3BUTHE TPEJACTABICHUH O HAYYHBIX METOJaX IO3HAHHUS BEIIECTB U
XUMHYECKUX PEaKIHil, HEOOXOAUMBIX sl MPUOOpETEeHUS yMEHUN OPHUEHTHUPOBATHCA B MHpE
BEIIECTB M XMMHUYECKUX SIBICHUN, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUYECKON U MOBCETHEBHOM
KU3HU;

pa3BUTHE YMEHUN U CHOCOOOB ACSITEIHLHOCTH, CBA3aHHBIX ¢ HAOMIOAEHUEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIOIEHUEM MPaBUII 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMMU.

3amaun JUCHUIUIMHBIL:

ajanranusi 00yJaroIuxcsl K yCJIOBUSM TUHAMUYHO Pa3BUBAIOLIErocs Mupa, GopMUpOBaHUE
WHTEJUJIEKTYaJbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K CcamMo00pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEJIBHOMY MPHUHATHIO TPAMOTHBIX DPELICHUH B KOHKPETHBIX >XU3HEHHBIX CUTYalUAX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHre y OOYyYalOIIMUXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIU),
MMEIOIUX YHUBEPCAJIbHOE 3HAYCHHE JJISi PA3IUYHBIX BHUOB JIEATEIBHOCTH: PEIIEHUs MpoOieM,
MOMCKa, aHanmu3a u 00paboTku WHGOPMAIUK, HEOOXOJUMBIX JUIsI TPHOOPETCHHS OIbITA
NEeSITeNIbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe ISl OLEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUECKUX MPOIECCOB Ha
OpraHu3M 4YeJoBeKa U MPUPOJHYIO CPELY;

pa3BHUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH
oOydaronuxcs: CHOCOOHOCTH CaMOCTOSTENbHO MPUOOpPETaTh HOBBIE 3HAHUS [0 XUMHH B
COOTBETCTBUU C KM3HEHHBIMU TMOTPEOHOCTSMH, HCIIOIb30BaTh COBPEMEHHBbIE WH(GOPMAIMOHHBIE
TEXHOJIOTUU JUTsl TIOWCKA U aHaln3a y4eOHOW M Hay4YHO-MOMYISIpHON MH(OpMAIMK XUMHYECKOTO
COJIepKaHNUS;

(dhopMHpoBaHKE U Pa3BUTHE Y 0OYUAIOUIUXCS aCCOIMATUBHOTO M JIOTHUECKOTO MBIIIJICHHUS,
HaO0JaTEILHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPhIe 0OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPH UIAHUPOBAHUH U MIPOBEIEHUU XUMUYECKOTO IKCIIEPHUMEHTA;

BOCITUTaHHE y O0yJAIOMINXCSl YOSKIEHHOCTH B TYMAHUCTUYECKON HANIPaBIEHHOCTH XUMUH,
€e BAXHOH pOJM B pEIIeHWH TIOOANbHBIX MPOOJEeM pAIMOHATBLHOTO MPHUPOAOIOIB30BaHNUS,
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MIOTIOJIHEHHST DHEPreTUUYECKUX PECYpCOB W COXpaHEHUs MPHUPOJHOTO PAaBHOBECHS, OCO3HAHUS
HEO0OXOIUMOCTH OEPEKHOTO OTHOIICHUS K MPHUPOJIC U CBOEMY 3/JI0POBBIO, a TAKXKE MPUOOPETCHUS
OTIbITa MCHOJIb30BaHUS MOJYYCHHBIX 3HAHUHN JUIsl TPUHSTHS TPAMOTHBIX PEUICHUN B CUTYalUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

1.2.2. Ilnanupyemblie pe3y/ibTaThl OCBOECHHSI 001e00pa30BaTe/bHON JIMCUMILIUHBI B

coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHue TUCIHUIUTMHA HMeeT pHu GpopmupoBannu U pazsutun OK u ITK.

Konx u HaumenoBanue
(hopMupyeMbIx
KOMIETEHIINHI

[Ltanupyembie pe3ysbTaThl OCBOCHUS TACLUIIIINHBI

O0mmue

OK 01. Berbupatp
crocoObI peleHus 3a1a4
npodeccuoHaIbHOM
JEATEIbHOCTH
MPUMEHHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

OBJajieHHe YHUBEPCATbHBIMH
yuyeOHBbIMHU MO3HABATEIbHBIMH
AefCTBUAMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:
- CaMOCTOATENbHO (HOPMYIUPOBATD U
aKTyaJIu3upoBaTh MpoOIeEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

- OTIPEACIIATH MENN ACATEIHHOCTH,
3a/1aBasi mapameTpbl U KPUTEPUH UX
JOCTHKEHHS, COOTHOCUTH
pe3yIbTaThl IEATETLHOCTH C
TTOCTaBJICHHBIMU TIEJISIMU;

- ICTIOJIb30BaTh MPU OCBOCHUH
3HaHUU TPUEMBI JIOTUYECKOTO
MBIILIJICHUS - BBIICISATH XapaKTepHbIe
IPU3HAKU TIOHATUN U YCTaHABJIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHSITHS JUIS
0OBSICHEHUS OTJICTBHBIX (DAKTOB U
SIBIICHHI,

2) 0a30BbI€e HCCJIEA0BATENbCKHE
nelcTBHA:

- BJIJICTh OCHOBAMH METOJIOB
HAy4YHOTO MO3HAHUS BEUIECTB U
XUMHYECKUX PEaKIIHii;

- popmynupoBaTh 1ENU U 334a4U
UCCIIEIOBaHMSI, UCII0JIb30BATh
MOCTABJIEHHBIE U CAMOCTOSITEJILHO
chopMynupOBaHHbBIE BOTIPOCHI B
KayecTBe MHCTPYMEHTA MO3HAHUS U
OCHOBBI 17151 GOPMUPOBAHUS
TUIIOTE3bI IO MTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

- BJIaJICTh HABBIKAMHU
CaMOCTOSITENILHOTO TNIAHUPOBAHUS U
MIPOBEACHUS YUEHUUECKUX
SKCIIEPUMEHTOB, COBEPIIEHCTBOBATH
yYMEHHUsI Ha0II0IaTh 32 X0JI0M
npoliecca, CaMOCTOSITENbHO
MPOTHO3UPOBATH €r0 PE3yNbTar,
dbopMynupoBath 00001IEHUS U

JucuunnuHapHeie

- 3HaTh OCHOBOIIOJIATAIOIINE
MOHSTHS (XUMHYSCKUN
AJIIEMEHT, aTOM, U30TOTI,
AJEKTPOHHAs 000JI0UKa
aToMa, s-, pP-, d-3eKTpoHHbBIE
opOuTamu aTOMOB, MOJIEKYJIa,
BaJICHTHOCTD,
ANEKTPOOTPHUIIATEITHHOCTD,
XHUMHYECKast CBSI3b,
CTpYKTypHas ¢hopmyna
(pa3BepHyTas u
COKpaIeHHas), MOJib,
MOJISIPHAsI Macca, MOJIIPHBIN
00BeM,
AIIEKTPOOTPHUIIATETHHOCTD,
CTEeNeHb OKUCIICHHUS,
XUMHYECKas CBSI3b
(KoBasieHTHAs, MOHHAS,
MeTaJJIn4ecKasi,
BOJIOPOIHAS),
KpUCTAJIIMYECKas pelieTka,
THUIIBI XUMHUYECKHUX PEaKIIUid,
pacTBOp, SIEKTPOIHTHI,
HERJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAS
JUCCOLIUALINSA, OKUCIUTEb,
BOCCTaHOBUTEJb, CKOPOCTh
XUMHYECKOHN peakinu,
XUMHYECKOE paBHOBECHE,
YIIEPOAHBIN CKENeT,
GbyHKIMOHAIbHAS TPYIIIA,
paavkan, u3oMepus,
M30MEpPbI, TOMOJIOTUYECKHIA
psi, TOMOJIOTH,
YTJIEBOJIOPOIbI, KUCIOPO U
a30TcoeprKalue
COEMHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYIISIPHBIC
COEIMHEHU); TEOPUH U
3aKOHBI (TEOpUs CTPOCHUS
OpraHnyeckux Beuects A.M.
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BBIBO/Ibl OTHOCUTEIIEHO
JIOCTOBEPHOCTH PE3yJIbTaTOB
UCCIIEIOBAHMSI, COCTABIIATh
000CHOBaHHBIHI OTYET O
pojeTIaHHoM pabore;

- IPHOOPETATh ONBIT YIEHUUECKOH
HCCIIEI0BATENIBCKON U IIPOEKTHOM
NeSITETBHOCTH, TIPOSIBIIATH
CIIOCOOHOCTBH ¥ TOTOBHOCTb K
CaMOCTOSATEIILHOMY ITOMCKY METOJIOB
pelIeHus MPaKTHYECKUX 3a1a4,
NPUMEHEHHIO Pa3JIMYHbIX METO/I0B
TIO3HAHUS;

3) pa6ora ¢ unpopmanmeii:

- OPUEHTHUPOBATHCS B Pa3INIHBIX
UCTOYHUKAX UH(popMaIu (HayqHo-
HOTTYJISIpHAS JINTEPATypa
XHUMHYECKOTO COJIepKAHNU,
CIIPaBOYHbBIE TOCOOUSI, PECYPCHI
WNuTepuera), aHanu3npoBaTh
MH(POPMAIHIO PA3INYHBIX BUAOB
(bopM mpencTaBieHus, KPUTHYECKH
OIICHUBATh €€ JIOCTOBEPHOCTh U
HENPOTHBOPEYHBOCTD;

- GopMyIHPOBATH 3aMPOCH U
IPUMEHSTH Pa3jINuHble METOABI IPU
MOUCKE U 0TOOpE MHGPOPMAIIHH,
HE0OXO0IUMOM I BHIIOJTHEHUS
yueOHBIX 33/1a4 ONPeAeICHHOTO
TUIA;

- CaMOCTOATEIHHO BbIOUPATDH
ONTUMAJIEHYIO hopmMy
npeJcTaBiIeHus HHpopMauu
(cxemsl, TpaduKy, AHArPAMMBI,
TaOJHIIBI, PUCYHKH H JIPYTHE);

- HCII0JIb30BaTh HAYYHBIN S3bIK B
Ka4yecTBe CPE/ICTBA MPH padboTe C
XUMUYECKON MHpOopMaImei:
NPUMEHSITh MEXKIIPEIMETHBIC
(bu3mvecKue 1 MaTEMaTUUYECKUE)
3HAKU ¥ CUMBOJIBI, GOPMYJIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;
OBi1ajeHHe YHHBEPCAIbHBIMH
PeryjasiTUBHBIMU J1eHCTBUSIMH:

- CaMOCTOSITEIHHO TUIAHUPOBATh U
OCYILECTBIISITH CBOIO
MO3HABATENBHYIO IeATEIbHOCTb,
oTpeieNsis ee 1elu U 3aj1auH,
KOHTPOJUPOBATh U 10 Mepe
HE00XOIMMOCTH KOPPEKTUPOBATh
IpeUIaracMbli aaropuTM JIEUCTBUN
IIPY BBITIOJTHEHUH YU€OHBIX U
UCCIIeI0OBATEeNbCKUX 3a71a4,

byrneposa, Teopus
IEKTPOJIUTUYECKON
JUCCOLIMALINY,
nepuoandeckuii 3akox J1.1.
MenpeneeBa, 3aK0H
COXpaHEHHUsI MACChI BEILIECTB,
3aKOH COXpaHEHUsI U
MPEeBpAICHUS SHEPTUH TIPH
XUMHYECKHUX PEaAKIHsIX),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH,
MHUPOBO33pEHYECKUE 3HAHUS,
JeXKalue B OCHOBE
MOHUMAaHHUSI IPUINHHOCTH U
CUCTEMHOCTH XUMHUYECKUX
SBJICHUH, (PAaKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJy4YECHUH U
0€301acHOM HCII0JIb30BaHUH
BOKHEHIIINX HEOPraHUICCKIX
Y OpPTaHUYECKUX BEIIECTB B
OBITY U IPaKTUUYECKOI
JIeSITENIbHOCTH YEeJI0BEKa,

- YMETh XapaKTepu30BaTh
MCTOYHUKH YIJIEBOJIOPOJIHOTO
CBIpbsI (He(Th, MPUPOTHBIN
ras, yrojh), CliocoObl UX
nepepaboTKH U
MPAKTHYECKOE IPUMEHEHUE
MIPOJIYKTOB MepepabOTKH;

- UIMETh CUCTEMY 3HaHUU 00
OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, UCITIOJIb3yEMBIX B
XUMHH PU U3y4EHUN
BELIECTB U XUMUYECKHX
sIBIICHUH (HaOII0IeHUE,
U3MEpEeHHE, SKCIIEPUMEHT,
MOJETUPOBaHUE),
UCIOJIb30BaTh CUCTEMHbIE
XUMHUYECKUE 3HAHUS IS
MPUHSITHS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX
MIPUMEHEHHEM;

- YMETb IJIAHUPOBAThH U
BBITIONTHATH XUMUYECKUI
AKCIEPUMEHT (TIpEeBpaIICHUS
OpraHNYECKUX BEIIECTB MPH
HarpeBaHuU, MOTyYCHUE
ATUJIEHA U U3YUYEHHE €T0
CBOMCTB, KQUeCTBEHHBIE
PEaKIUU OPTaHUYECKUX




BbIOMpaTh Hanbosee F3PPeKTUBHBIN
croco0 MX PeICHUs C yYETOM
NOJTy4eHUS] HOBBIX 3HAHHN O
BEIIECTBAX U XUMHUECKUX PEAKLUX;
- OCYILIECTBJISATH CAMOKOHTPOJIb
CBOEH JEATENBHOCTH Ha OCHOBE
caMOaHaJIn3a U CaMOOLICHKH;

B yacTH TPY/10BOTr0 BOCIUTAHMA:

- TOTOBHOCTB K TPY/ly, OCO3HAHHE
LIEHHOCTU MacTepCTBa, TPY0Jt00uE;
- TOTOBHOCTb K aKTUBHOM
JeSITETHHOCTH TEXHOJIOTHYECKOH 1
COLMAJIBHOM HAIIPaBJIECHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh,
TUTAHUPOBATh U CAMOCTOSITEITHHO
BBITIOJTHATH TAKYIO JIESTEBHOCTB;

- UHTEpEC K pa3InydHbIM cepam
poECCUOHAIBHON JICSITENHHOCTH.

OK 02. OcymiecTBisTh
TTOWUCK, aHATTU3 U
WHTEPIIPETAIHIO
nHpopmanuy,
HEOOXOIUMOH ISt
BBITIOJTHEHUS 337124
npodecCHnoHaTbHOM
NeSITeIbHOCTH

B 06s1acTH HIEHHOCTH HAYYHOTI'0
MO3HAHMSA:

- cOpMHUPOBAHHOCTH
MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 00II€CTBEHHOM MPaKTUKH,
OCHOBAHHOTO Ha TUAJIOTe KYJIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUKYJITYPHOM
MUDE;

- COBEPILIEHCTBOBAHHE SI3BIKOBOM U
YUTATEIbCKON KYJIbTYPhI KaKk
CpEICTBa B3aUMOACUCTBUS MEXKIY
JIOABMH U MTO3HAHUS MHPA;

- OCO3HaHHE LIEHHOCTU HAyYHOU
NeSITeNIbHOCTH, TOTOBHOCTD
OCYILIECTBIISATH MPOEKTHYIO U
UCCJIEJIOBATENBCKYIO IEATEIbHOCTD
WHAMBUAYAILHO U B TPYIIIIE;
OBiageHne YHMBePCATbHBIMH
Y4eOHbIMH MO3HABATEIbHBIMH
NelCTBUSIMU:

1) 0a30Bble JJOTHYECKHUE eCTBHS:
- OIPENIENISATh LIETH JIeATEIbHOCTH,
3a/1aBas MmapaMeTpbl U KPUTEPUHU UX
JOCTHUYKEHUS], COOTHOCHUTD
pe3yabTaThl JESITENLHOCTH C
MOCTABJICHHBIMH IEJISIMHU;

- HCIIOJIb30BATh [P OCBOCHUU
3HaHWH TPUEMBI JIOTHUECKOTO
MBIIIIJICHHSI - BBIICTATH XapaKTepHBIE
MPU3HAKU TIOHATUN U YCTAaHABJIUBATH
UX B3aUMOCBSI3b, UCIIOJIH30BAThH
COOTBETCTBYIOIINE NOHSITHS VIS
00BsICHEHUS OTJENbHBIX ()AKTOB U

BEIIECTB, ICHATYpaIHs
O€JIKOB IIpU HarpeBaHUH,
[[BETHBIC PEAKIINU OCIIKOB) B
COOTBETCTBUU C MIPABUIAMHU
TEXHUKH 0€3011aCHOCTH IIPU
00pallleHnH ¢ BEUIECTBAMU U
1a00paTopHBIM
000pyI0BaHUEM,
MPEICTABIIATh PE3yIbTaThI
XHUMHAYECKOTO IKCTIEPUMEHTA
B JopMe 3amnucH ypaBHEHUM
COOTBETCTBYIOIINX PEAKLIAN
1 GOPMYIIUPOBATH BHIBOIBI
Ha OCHOBE ITUX PE3Y/IbTaTOB;
- YMETh XapaKTepH30BaTh
XUMHUYECKHE TTPOIECCHI,
JeXalue B OCHOBE
MPOMBIIIICHHOTO TIOTY4SHHS
CEpHOM KUCJIOThI, aMMHaKa, a
TaKke CPOPMHUPOBAHHOCTH
MIPEACTaBICHHH 00 001X
HAyYHBIX MPUHITUATIAX U
HKOJIOTMYECKUX MpobIemMax
XHUMHAYECKOTO TIPOU3BOJICTBA,
- YMETb IJITAaHUPOBAThH U
BBITIOJIHATH XUMUYECKUI
AKCIIEPUMEHT (Pa3IoKCHHE
nepoKcuIa BoJIOpoia B
MPUCYTCTBUH KaTalln3aTropa,
OTIpeeNieHUe CPebl
pPacTBOPOB BEILIECTB C
MTOMOIIBIO0 YHUBEPCAIBHOTO
WHUKATOpA, BIUSHUE
pa3iInyYHbIX (PaKTOPOB Ha
CKOPOCTh XUMUYECKOM
peaKIuu, peakliui HOHHOTO
0oOMeHa, Ka4YeCTBEHHbIE
peaxiuu Ha cynbdar-,
KapOOHAT- U XJIOPU/I-AaHHOHBI,
Ha KaTUOH aMMOHUS,
pelieHue
AKCIEPUMEHTATIbHBIX 33124
o TemaM "Metamisl" 1
"Hemetanns") B
COOTBETCTBUU C IIPABUIAMHU
TE€XHUKU 0€30MaCHOCTH IpU
oOpallleHHH ¢ BEeIeCTBaMU U
71a00paTOPHBIM
000py/IOBaHHEM,
MPEJICTaBIISTh PE3yIbTaThI
XUMHUYECKOTO 3KCIIEPUMEHTa
B (hopMe 3anucu ypaBHEHHH
COOTBETCTBYIOLIUX PEAKLUI




SIBJICHU;

- BBIOMPATh OCHOBAHUS M KPUTEPHH
JUTS KITacCU(UKAIIUU BEIIECTB U
XUMHYECKUX PEAKLIUI;

- YCTaHaBIUBATh IPUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKTY
U3y4aeMbIMU SIBJICHUSIMU;

- CTPOUTBH JIOTHUECKUE PACCYKICHUS
(MHIYKTUBHBIC, ISTYKTUBHEIE, 1O
AQHAJIOTHH), BBISIBIIATD
3aKOHOMEPHOCTH ¥ IPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBIICHUSX,
dbopMyIMpOBaTh BHIBOJBI U
3aKJTFOUCHUS;

- MPUMEHSTH B MPOIIECCe TTO3HAHMS,
UCIIOJIb3YEMbIC B XHMHUH
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH,
npeoOpa3oBLIBATH MOJICIIHHBIC
MIPEJICTABJICHUS - XUMHUYECKUN 3HAK
(cuMBOJI) 37IEMEHTA, XUMHUYECKast
dbopmyna, ypaBHEHUE XUMUYECKON
pPEaKIny - IPU PEIICHUH YIeOHBIX
MTO3HABATEIIHHBIX U MTPAKTUICCKHX
3aJ1a4, MPUMEHATh Ha3BAHHBIC
MO/IeTIbHbIE TTPEJICTaBICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHUYECKHUX
peaKuuid.

2) 0a30BbI€e MCCIEA0BATENbCKHE
nelcTBHA:

- BJIJICTh OCHOBAMH METOJIOB
HAy4YHOTO TMO3HAHUS BEUIECTB U
XUMHYECKUX PEaKIIMii;

- opmynupoBaTh 1eNU U 334a4U
UCCJIEJIOBaHMSI, UCII0JIb30BAThH
MIOCTABJIEHHBIE U CAMOCTOSITEIILHO
chopMynupOBaHHbBIE BOTIPOCHI B
KayecTBe MHCTPYMEHTA MO3HAHUS U
OCHOBBI 17151 GOPMUPOBAHUS
TUINOTE3bI TI0 TPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

- BJIaJICTh HABBIKAMHU
CaMOCTOSITEILHOTO TJIAHUPOBAHUS U
MPOBEJICHUS YICHUYECKUX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATH
yMEHHUsI HaOI01aTh 32 X0JI0M
mporecca, CaMoCTOSATEIHHO
MPOTHO3UPOBATh €T0 PE3yabTaT,
dbopMynupoBath 00001IEHUS U
BBIBOJIbI OTHOCHUTEIILHO
JOCTOBEPHOCTH PE3yJbTaTOB
WCCJICJIOBAHMS, COCTABIIATh

1 GOPMYITUPOBATH BHIBOIbI
Ha OCHOBE ATHUX PE3YJIbTAaTOB;
- IMETh MPEJICTABICHUS O
XUMHUYECKOHN COCTABIIAIONIEH
€CTECTBEHHO-HAyYHOHI
KapTUHBI MUPA, POJIU XUMHUH
B MO3HAHWU SIBJICHUI
IPUPOIBI, B POPMUPOBAHUH
MBIIUICHUS B KYJIbTYPbI
JMYHOCTH, €€
(GyHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOI
JUTSL PeIeHHS IPAKTUIECKAX
3a]1a4 U SKOJIOTMUYECKU
000CHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0pPOBBIO U
MPUPOJHON CpeJe;

- YMETh BBISIBIIATh
XapaKTepHbIe IPU3HAKA
MOHATHUH, YCTAaHABITUBATH MX
B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIUE TIOHSATHS
IIPU OITMCAHUM COCTAaBa,
CTPOEHMS U MPEBPALEHUI
OpPraHUYECKUX U
HEOpPraHN4ecKuX
COCITUHCHHH;

- coOmroaaTh mpaBuiIa
M0JIb30BaHMs XUMUYECKOHN
MOCy10¥ ¥ J1abOpaTOPHBIM
000pyI0BaHUEM, A TAKXKE
npaBuia oOpaleHus ¢
BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKLUAMH I10
BBINOJIHEHUIO JJAOOPATOPHBIX
XUMHUYECKHX OIIBITOB;

- Ui oOyyaromuxcs ¢
OTpPaHUYECHHBIMU
BO3MO’KHOCTSIMH 3/I0POBBSI:
YMEHUE NPUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX
METO/ax MO3HaHUs BELECTB
U XUMHUYECKUX SBJICHUH;

- YMETh UCTIOJIb30BaTh
XUMUYECKYI0 CUMBOJIMKY JUIS
COCTaBJICHUS MOJIEKYIISIPHBIX
U CTPYKTYPHBIX
(pa3BepHyTOHi,
COKpaIlleHHOW) GpopMys
OpPraHUYeCKUX BELIECTB U
YpaBHEHUH XUMUYECKUX
peakuuii, N3roTaBIuBaTh
MOJIEIA MOJIEKYJ




000CHOBAHHBIN OTYET O
pojeTIaHHoM pabore;

- IPHOOPETATh ONBIT YIEHUUECKOH
HCCIIEI0BATENIBCKON U IIPOEKTHOM
NEeSATeIbHOCTH, TIPOSIBIISATH
CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSATEIIEHOMY ITOMCKY METOJIOB
pelIeHus MPaKTHYECKUX 3a1a4,
NPUMEHEHHIO Pa3IMYHBIX METO/I0B
TIO3HAHUS;

3) pa6ora ¢ unopmanmeii:

- OPHEHTHUPOBATHCS B PA3IUIHBIX
UCTOYHUKAX UH(popMalu (HayqHo-
HOTTYJISIpHAS JINTEPATypa
XHUMHYECKOTO COJIepKAHNU,
CIPaBOYHbBIE TOCOOUS, PECYPChI
WHuTepuera), aHanu3npoBath
UHPOPMALINIO PA3ITUIHBIX BHJIOB U
(bopM mpencTaBieHus, KPUTHYECKH
OIICHUBATh €€ JIOCTOBEPHOCTh U
HENPOTHBOPEUHBOCTD;

Y TIPUMEHSITH PA3JIMIHBIC METOIBI
MIpH MOUCKEe U 0TOOpe UHpOpMaLnH,
HE0O0XOAMMOM 151 BBITTOJTHEHHS
yueOHBIX 33/1a4 ONpeAeIEHHOTO
TUIIA;

- IpUOOPETaTh OMBIT UCTIOIH30BAHUS
nHpopMaImoHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUN U
Pa3IUMYHBIX TOMCKOBBIX CUCTEM;

- CaMOCTOATEIbHO BbIOUPATH
ONTUMAJIEHYIO hopmMy
npeJcTaBiIeHus HHpopMauu
(cxemsl, TpaduKy, AHArPAMMBI,
TaOJHIIBI, PUCYHKH H JIPYTHE);

- HCII0JIb30BaTh HAYYHBIN S3bIK B
Ka4yecTBe CPE/ICTBA MPH padboTe C
XUMUYECKON MHpOopMaImei:
NPUMEHSITh MEXKIIPEIMETHBIC
(bu3mvecKue 1 MaTEMaTUUYECKUE)
3HAKU ¥ CUMBOJIBI, POPMYJIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

- HCIOJIB30BATh U MPE0OPa30BHIBATH
3HAaKOBO-CUMBOJIMUECKUE CPEJICTBA
HarJsIHOCTH;

OK 04. PaGorats B
KOJIJIEKTUBE M KOMaH/IE,
3pPeKTUBHO
B3aUMOJIEICTBOBATE C
KOJIJIETaMH,
PYKOBOJICTBOM,
KIIMEHTaMH

- TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOSATEIILHOCTH U
CaMOOIIPEIETIEHHUIO;

-OBJIa/ICHHE HABBIKAMU Y4eOHO-
HCCIIEI0BATENBCKOM, POEKTHON 1
COIMAJILHOM JIeATEILHOCTH,
OBJajieHHe YHUBEPCAJIbHBIMH
KOMMYHHKATHBHBIMU

OpPraHUYeCKUX BEUIECTB IS
WILTIOCTPAIIH UX
XUMHUYECKOTO U
IPOCTPAHCTBEHHOTO
CTPOCHUS;

- YMETh OTIPENENATh BUIbI
XUMHYECKOW CBSI3H B
OPraHUYECKUX COCTUHEHUIX
(oauHaApHBIE U KpaTHbIE);

- YMETh KPUTUYECKU
aHAJTM3UPOBATH XUMHYECKYIO
MH(pOpPMaLIHIO, IOTYyIaEMYIO
U3 Pa3HBIX UCTOYHUKOB
(cpencTBa MaccoBoi
uHpopmauuu, aTepuer u
APYTHX);

- YMETh yCTaHABIINBATh
MPUHAIIEKHOCTD
HEOPraHNYECKUX BEMIECTB TI0
UX COCTaBY K OIPEJEIIEHHOMY
KJIACCY/TpyNIe COSTMHEHHI
(mpocThle BellecTsa -
METaJUTbl ¥ HEMETaJLTHI,
OKCH/JIbI, OCHOBAHHUS,
KHCIIOTHI, aM(OTEPHBIE
TUIPOKCHIBI, COJIN);

- YMETh YCTaHABJIUBATh
MPUHA]IEKHOCTD U3YYE€HHBIX
OpraHMYeCKUX BEIIECTB I10
UX COCTaBYy U CTPOEHUIO K
OTIPEICIIEHHOMY
KJIacCy/TpyNIe COeqUHEHU
(YyrneBoJopoibl, KUCIOPO U
a30TCoJIeprKaIIne
COeIMHEHUS,
BBICOKOMOJIEKYJISIPHBIE
COeIMHEHUS), TaBaTh UM
HA3BaHUS 110
CUCTEeMaTHUYECKOM
nomenknarype (IUPAC), a
TaK)Ke IPUBOIUTh
TpPUBUAIbHBIC HA3BAHUS
OTJICJIBHBIX OPraHUYECKHX
BEIIECTB (3THJIEH, TPOIHIIEH,
alleTUJIeH, YTUJICHIJINKOJIb,
TIIULEepUH, heHo,
dbopManbaerum,
aleTalbIeT U/, MypaBbUHas
KHCJIOTa, YKCYCHAs KUCIIOTa,
OJIEMHOBAs KUCIIOTA,
CTEapHHOBAsl KUCIIOTA,
IJII0K03a, PPYKTO3a,
Kpaxmal, 1eJUI0JI03a,




AefCTBUAMU:

- 33/1aBaTh BOIIPOCHI I10 CYILECTBY
00CyX/1aeMOii TEMBI B X0OJIE THAJIOTa
W/WJIH TUCKYCCUU, BHICKA3bIBATh
uzieu, GopMyaupoBaTh CBOH
IPEJUIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHUSI PEJI0KEHHOM 3a/1a4H;
- BBICTYIIATh C IIPE3EHTaLUEH
pE3yJIbTaTOB MTO3HABATEIIBHOM
JESITEIbHOCTH, MOJIy4E€HHBIX
CaMOCTOSITEIBHO WJIK COBMECTHO CO
CBEPCTHUKAMU TIPU BBITIOJIHEHUHT
XMUMHUYECKOT0 IKCIIEPUMEHTA,
IPAKTHYECKON pabOThI MO
HCCIIETOBAHUIO CBOMCTB M3y4aeMbIX
BELIECTB, peajin3aly yueOHOro
poeKTa u GOPMYJIUPOBATH BHIBO/IBI
0 pe3yJbpTaTaM MPOBEAECHHBIX
WCCIIEIOBAaHUM IyTEM COTJIaCOBaHUS
MO3ULIUHI B X0/1€ 0OCYKICHUS U
oOMeHa MHEHUSIMM;

COBMeCTHAasl 1eATeJIbHOCTh:

- IOHUMATh W UCTIOJH30BATh
MPEUMYIIECTBA KOMAHIHOW U
UHAUBUAYAIbHON paboThI;

- IPUHUMATh LI€TTH COBMECTHOM
JeSITeNIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHHUPOBATH AEUCTBUSA IO €
JOCTHKEHHIO: COCTaBIIATh IJIaH
JEWCTBUM, pacTIpeNIETsATh POJIH C
Y4€TOM MHEHUN YYaCTHHUKOB
00CYXXJaTh pe3y/bTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBATH U BBITIOJIHATH
paboTy B YCIOBHUSAX PEANbHOTO,
BUPTYQJILHOTO U KOMOMHHUPOBAHHOTO
B3aMMO/ICHCTBUS;

- OCYIIECTBIISATH MO3UTUBHOE
CTpaTernyeckoe MoBeIcHUE B
Pa3IMYHBIX CUTYAIUSX, IPOSIBIISATH
TBOPYECTBO M BOOOpaKEHHE, OBITH
UHUIIUATUBHBIM

OBJajiecHHe YHUBEPCAJIbHBIMH
PeryjasiTUBHBIMU J1eHCTBUSIMH:

- IPUHSATHE ce0s U IPYTHX JIIOIeH:

- IPUHUMATh MOTHBBI U APTYMEHTHI
JIpYrUX JIIOJIeH MPU aHAIN3e
PE3YNbTATOB ACSITEIBHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO
JPYTUX JIOJIeH Ha OLTHOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATH
MUD C NO3ULIMH IPYTOr0 YENOBEKA;

TJIUIIHH);

- YMETb NIPOBOJIUTH
BBIYMCIICHUS 110 XUMUYECKUM
ypaBHEHUsM (Macchl, 00beMa,
KOJIMYECTBA UCXOIHOTO
BELIECTBA WU IPOAYKTa
peaxKuy 10 U3BECTHBIM
Macce, 00beMy, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX
BELIECTB WU IPOAYKTOB
peaxiun);

- YMETb UCIIOJIb30BaTh
XUMHYECKYIO0 CUMBOJIMKY AJIS
cocTaBlieHus1 GopMy
BEILIECTB U YPAaBHEHUH
XUMHYECKUX PEAKIIUH,
CUCTEMaTUUYECKYIO
Homenknarypy (IUPAC) u
TpUBHUAJIbHBIE HA3BAHUS
OT/I€JbHBIX HEOPraHUYECKUX
BELIECTB (yrapHbli ras,
YIJIEKUCITBIN Ta3, aMMHUAK,
raiieHas U3BecTb, HeramieHas
U3BECTb, MUTHEBAS COJA,
MAPUT U IPyTHUE);

- YMETb OIPEAECIATh
BaJICHTHOCTB U CTEIICHb
OKHUCJICHHUS] XUMUYECKHUX
JJIEMEHTOB B COCIMHECHHAX
Pa3IMYHOIO COCTaBa, BUJ
XMMHYECKOU CBA3H
(KoBaJIeHTHAas1, HIOHHAA,
MeTaJuInYecKas, BOJOPOIHAs)
B COCIMHEHUSX, TUI
KPUCTAJIIMYECKON PEILETKN
KOHKPETHOT'O BENIECTBa
(aToMHas1, MOJIEKyJIsIpHA,
MOHHAs1, METAJIJINYEeCKast),
XapakTep cpezibl B BOAHBIX
pacTBOpax HEOPraHMYECKUX
COCIUHEHUH;

- YMETh KJI1acCU(PHULIHUPOBATH
XHUMHUUYECKUE PEAKIIUU 110
pa3IMYHBIM NIPU3HAKAM
(4ucny u cocraBy
pearupyroiux BeIeCTs,
TEIUIOBOMY 3P PEKTY
peaxkuu, N3MEHEHHUIO
CTEIEHEN OKUCIICHUS
AIIEMEHTOB, 0OPAaTUMOCTH
peaxkuy, y4acTHIO
KaTajan3aTopa);
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OK 05. OcymiecTBasiTh
YCTHYIO U TTUCBMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCY/IapCTBCHHOM SI3bIKE
Poccniickoit denepanun
C Y4€TOM OCOOCHHOCTEH
COIIUAIIBHOTO U
KYJbTYPHOTO KOHTEKCTa

OBiajieHHe YHUBEPCAIbHBIMH
Y4eOHBIMH MO3HABATEIbHBIMH
AefCTBUAMU:

1) 6a30Bble JJOTHYECKHUE 1€ CTBUS:
- CTPOUTH JIOTHYECKHUE PACCYKICHUS
(MHIYKTUBHBIC, IETYKTUBHEIE, 1O
AQHAJIOTHH), BBISIBIIATD
3aKOHOMEPHOCTH ¥ POTUBOPEUHS B
paccMaTpuBaeMBbIX SIBIICHUSX,
(GopMyTUpPOBATH BHIBOJIBI U
3aKITIOYCHUS;

- MPUMEHSTH B MPOIIECCe TO3HAHMS,
UCIIOJIb3YEMbIC B XHMHUH
CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
npeoOpa3oBLIBATH MOJICIIHHBIC
MIPEJICTABICHUS - XUMHYECKUH 3HAK
(cuMBOJI) 37IEMEHTA, XUMHUYECKast
dbopmyna, ypaBHEHUE XUMUYECKON
pEaKIuy - MPU PEIICHUH YIeOHBIX
MTO3HABATEIIHHBIX U MTPAKTHICCKHX
3aJ1a4, MPUMEHSITh Ha3BAaHHBIC
MO/IETbHBIC TIPEJCTABICHUS IS
BBISIBJICHHSI XapaKTePHBIX MPU3HAKOB
M3Y9aeMbIX BEIIECTB U XUMUYICCKUX
peaKuuid.

2) 0a30BbI€e MCCIEA0BATENbCKHE
nelcTBHA:

- BJIaJICTh HaBBIKAMHU
CaMOCTOSITEILHOTO TUIAHUPOBAHUS U
POBEJCHUS YIEHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHHUsI HaOJII01aTh 32 X0JI0M
polecca, CaMOCTOSATEIbHO
IPOrHO3UPOBATh €T0 PE3yJbTaT,
dbopmynupoBaTh 0000IIECHHS U
BBIBO/IbI OTHOCHUTEJILHO
JIOCTOBEPHOCTH Pe3yJbTaTOB
UCCIIEIOBaHMS, COCTABIIATh
000CHOBAHHBII OTYET O
poJiesiaHHOM paboTe;

OBi1ajeHHe YHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMHU
JefcCTBUSIMU:

- 33/1aBaTh BOMPOCHI IO CYILIECTBY
o0cyxaeMoii TeMBI B X0OJI€ AUajora
W/WIH TUCKYCCUU, BBICKA3bIBATh
uzaeu, GopMyIupoBaTh CBOU
MPEIOKEHUSI OTHOCUTEIHHO
BBITIOJTHEHHUSI TPE/NIOKEHHOM 3a/1a4H;
- BBICTYNIATh C MPE3eHTAIUEH
pPE3yNbTaTOB MO3HABATENBLHOM
JEeSITeIbHOCTH, MOJTy4E€HHBIX
CaMOCTOSITEJILHO UIIM COBMECTHO CO

- YMETb COCTaBJIATh
YpaBHEHUS peaK Ui
Pa3IMYHBIX TUIIOB, TIOJIHBIE U
COKpAaIlICHHbIC YpaBHEHUS
peaxuii HFOHHOTO OOMEHa,
YYUTBHIBAS YCIOBUS, IPU
KOTOPBIX 3TH PEAKIINU UIYT
JI0 KOHILIA;

- YMETh PacKpbIBaTh
CYIIHOCTb OKUCIIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEaKIIU
MOCPEICTBOM COCTaBJICHUS
AJNIEKTPOHHOTO OajaHca 3THX
peakuui;

- YMETbh OOBSICHSTh
3aBUCUMOCTH CKOPOCTH
XUMHYECKOW PEaKIuu OT
pa3aNyYHbIX (PaKTOPOB;
XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS B
3aBUCUMOCTH OT BHEIIIHETO
Bo3aeicTBuUS (mpuHIMN Jle
[[Tatense);

- YMETh MPOBOJIUTH
BBIYHCIICHUS C
MCIOJIb30BAHNEM MOHSATHUS
"MaccoBas I0JIA BENISCTBA B
pactBope", 00bEMHBIX
OTHONIEHHW ra30B MPHU
XUMHYECKUX PEaKLUsX,
Macchl BEILECTBA WK 00beMa
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEI[ECTBa, Macce
Wi 00beMy OJHOTO U3
YYaCTBYIOIIHMX B PEaKIUU
BEIIIECTB, TEIJIOBOTO 3 deKTa
peaKkIuy Ha OCHOBE 3aKOHOB
COXPaHEHHUS MACChI BEILIECTB,
MpEeBpaLICHUS U COXPAHEHUS
SHEPruu;

- YMETb PUMEHSTH
MOJIOKEHUS TEOPUU CTPOCHUS
OpraHnyeckux Bemects A.M.
bytnepoBa s 0ObsiICHEHHS
3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHHS
MacChl BELIECTB;

- YMETh MPOBOJIUTH PEAKIINH,
MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPraHUYECKHUX
BEILIECTB, PACIIO3HABATH
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CBEPCTHUKAMH TP BBITIOJIHEHUN
XAMHUYECKOTO 3KCIICPUMEHTA,
NPaKTUIECKOH paboTHI 1O
HCCJIEIOBAHUIO CBOMCTB N3y4aeMbIX
BEIIIECTB, pean3alui y4eOHOTO
npoeKTa 1 (OPMYIHUPOBATH BHIBOIbI
10 pe3yJIbTaTaM MPOBEACHHBIX
UCCIIEIOBAaHHH ITyTEM COTIIACOBAHUS
MO3HIIUN B X0J1€ OOCYKICHUS U
00MEHa MHEHUSIMHU.

OK 07. CopeiicTBOBaThH
COXpaHEHUIO
OKpYKarollen cpebl,
pecypcocOepekeHunIo,
3¢ deKTUBHO
JIEMCTBOBATH B
YpE3BbIYANHBIX
CUTYaITUSIX

B ob1acTn JIKOJIOTMYECKOI0
BOCIIUTAHUSA:

- c(hopMUPOBAHHOCTH
JKOJIOTHYECKOU KYyJIBbTYPBI,
IIOHUMMAaHHUE BIJIUAHHUA COILIMAJIBHO-
SKOHOMHYECKHX  IIPOLIECCOB  HA
COCTOSIHUE MIPUPOTHOMN 51
COLMAJIBHOM  Cpenbl, OCO3HAaHHE
r71006aJIbHOTO Xapakrepa

9KOJIOTHYECKUX MPobIeM;

- TJJAHUPOBAHUE M OCYIIECTBICHUE
JIEMCTBUM B OKpYXKarolled cpene Ha
OCHOBE 3HAHUs IeJel yCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

AKTMBHOE  HENpUsATHE  JICUCTBHIA,
MPUHOCAIINX BpEl  OKpYyKarouen
cpene;

- YMEHHUE MPOTHO3UPOBATH
HEOJIArOMPUSATHBIE  DKOJOTHYCCKUE
MOCJIEACTBUSA MPEANPUHIMAEMBIX
JIEWCTBUI, MPEIOTBPAILATh UX;

- pacuIMpeHHe OIbITa JNeATeIbHOCTH
9KOJIOTUYECKOU HaINPaBJICHHOCTH;

- OBJIAQJICHUE HaBBIKAMU Y4YE€OHO-
HCCIIEIOBATENILCKOM, TPOEKTHOU H
COLIMAJILHOM JeATENLHOCTH;

IIK 4.3. OcymecTBisTh

OIICHKY BBITIOJTHEHUS
TpeboBaHU MIPaBHII
OXpaHbI Tpyaa u
MPOMBIIIEHHOU
0€30MacHOCTH
00CITy’KHBAIOIIETO
nepcoHana
TEIJIOTEXHUYECKOTO
0o0opy/nOBaHUS U CUCTEM
TeIIo- u
TOTUTMBOCHA0KEHUS.

- OBJIaJCHUE HaBbIKAMH  y4eOHO-
HCCIEAOBATEIbCKOM,  MPOEKTHOM U
COLIMANIbHOM eSITENbHOCTH;

- BJIAJETh HaBBbIKAMHU
CaMOCTOATENBHOIO IUIAHUPOBAHUS U
MIPOBEAECHUA YUEHUUECKUX
OKCIEPUMEHTOB, COBEPILIEHCTBOBATH

yMeHHS HaOJIomaTh 3a  XOJOM
npoiiecca, CaMOCTOSITEIIEHO
NPOTHO3UPOBATh  €r0  pe3ylbTar,
dopmynupoBatb  o0oOOImIeHUS U
BBIBO/IBI OTHOCHUTEJBHO
JIOCTOBEPHOCTH pe3yJIbTaToB
YICCIIeZIOBAHMS, COCTaBJISTh
000CHOBaHHBIH oTYeT 0
npojenaHHoM pabdore;

- co0oIecHneM TpeboBaHMi

OTIBITHBIM ITyTEM HOHBI,
MPHUCYTCTBYIOIINE B BOJAHBIX
pacTBOpax HEOPraHUIECKUX
BCIIICCTB;

- YMETh XapaKTepU30BaTh
COCTaB, CTPOCHHUE,
(bU3HYECKUE M XUMUICCKHEC
CBOMCTBA TUITMYHBIX
IIPEACTABUTENIEH Pa3IMYHBIX
KJIACCOB OPraHUYeCKUX
BeIeCTB (METaH, JTaH,
STHJICH, TIPOTIMJICH, alleTHUJICH,
OyraaueHn-1,3,
MeTunoyraaueH-1,3, 6eH3ou,
METaHOJI, 3TaHOI,
STHJICHTJINKOJIb, TJIAIIEPHH,
dbeHom, aneTanbaeru,
MypaBbHHAS U YKCYCHAs
KHCJIOTHI, TJTFOK03a, Kpaxmall,
1EJUTIONI03a, aMUHOYKCYCHAs
KHCJIOTA), HILTIOCTPUPOBATH
TEHETHYCCKYIO CBS3b MEKTY
HUMU YpaBHCHUSIMHU
COOTBETCTBYOIIIHX
XUMHYECKUX PEAKINi ¢
HCII0JIb30BAHNEM
CTPYKTYPHBIX (hopMyIT;

- coOmroaaTh mpaBuiIa
HKOJIOTHYECKU
1e1eco00pa3zHoro MoBEACHUS
B OBITY U TPYJIOBOM
JESITEIbHOCTH B LIETISAX
COXPaHEHHUSI CBOETO 3/I0POBBS
Y OKpYKaIOIe TPUpOIHOM
Cpelibl, 0CO3HaBaTh
OTIACHOCTh BO3/ECHCTBUS Ha
JKUBBIE OPraHU3MBbI
OTIpEeICIIEHHBIX
OpraHNYeCKUX BEIIECTB,
MOHUMAas CMBICJI TOKa3aTes
ITJIK (ipeaenbHO
JOTYCTUMOW KOHIIEHTpAIUN),
MOSICHATH Ha IpUMepax
CHocoObl YMEHBIIEHUS U
MPEeIOTBPALICHHUS X
BPEIHOTO BO3JICHCTBUS HA
OpraHu3M YeJIOBEKa;

- YMETb PaCKpbIBaTh CMBICII
nepuoauaeckoro 3akona J[. 1.
MenneneeBa u
JEMOHCTPUPOBATH €TO
CUCTEMATH3UPYIOIIYIO,
OOBSICHUTENBHYIO U
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PrOHOMMUKH,

0e30MMacHOCTH, TMIHEHBI

TCXHUKHU

POTHOCTUYECKYIO (YHKIINY;
- YMETh XapaKTepHU30BaTh
(omuckIBaTh) 0OIIHE
XUMHYECKUE CBOMCTBA
HEOPraHUYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB,
MOJATBEPKIaTh
CYILIECTBOBAHUE
TEHETUYECKOM CBSA3U MEXITY
HEOPraHUYeCKUMH
BEILIECTBAMU C TIOMOIIBIO
YpaBHEHUH
COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM; -
BJIAJIETh OCHOBHBIMU
METOJaMU HAyIHOTO
MO3HAHMS BEIIECTB U
XUMUYECKUX SIBIICHUM
(mabmroieHre, M3MEpPEHHeE,
IKCIIEPUMEHT,
MOJICTUPOBAHNUE);

- HCIOJIB30BaThH
CHCTEMHBIC

XUMUYECKUE 3HAHUSA s
NPUHATUSA PEIICHUH B
KOHKPETHBIX KU3HEHHBIX
CUTyallusiX, CBSI3aHHBIX C
BEUIECTBAMU U UX
IPUMEHEHHEM
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBLHON JUCIATLIAHBI

2.1. O6beM 0011e00pa30BATENBLHOI JUCHUILIMHBI M BUAbI Y4e€0HOI padoThl

HpO(l)eCCI/IOHaJIbHO'OpI/IeHTI/IPOBaHHOQ CoAEpKaHME PACCPEAOTOUYCHO 110 pa3iejiaM

Bua yueOHo# paGoThl

O0beM yacoB

[Ipomexyrounas arrtectauus B (opme TectupoBanus (1
cemectp) / muddepeHITMPOBAHHOTO 3a4eTa (2 ceMecTp)

O6beM 00pazoBaTENbHOMN MPOTPAMMBbl JUCIUILINHBI 88
B TOM YHCJIE:
TEOPETUUECKHE 3aAHATHS 36
MIPAKTUYECKHUE 3aHATH 48
[TpodeccrnoHaNbHO OPHEHTHPOBAHHOE COJICPKAHUEC 30
B TOM YHCJIE:
TEOPETUUECKUAE 3AHATHS 8
MPAKTUYECKUE3aHATHS 22
4
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaunmeHnoBanue pas3ieiioB u Tem

Coneprxanme yueOHOTO MaTepuana (OCHOBHOE U MPO(ecCHOHAIBHO-
OPHUEHTUPOBAHHOE), JIA0OPATOPHBIC U MPAKTUYCCKUE 3aHATHUS

O0beM
4acoB

dopmMmupyemslie
oOuiue u
npodeccuoHallbHbIE
KOMITIETEHIINH

2

4

1 cemecTp

Paznen 1. O01masi M HeopraHuyeckasi XUuMHs

Tema 1.1.
CrpoeHune aToMOB XMMHUYECKUX
AJIEMEHTOB M TIPUPO/Ia XUMUUYECKON
CBSI3U

Conep:xxanue y4yeOHOro marepuaJja

CoBpemMeHHast MOJIeTTh CTPOCHHUS aToMa. DJIEKTpOHHAs! KOH(UTypaIs atoMa.
Kiaccudukarust XUMUYECKHX JIEMEHTOB (S-, P-, d-3eMenTsI). BajeHTHbIe
3JIEKTPOHBI. BalleHTHOCTh. DJIEKTPOHHAS MIPUPOIa XUMHUUYECKON CBSI3H.
DnexTpooTpuLaTenbHOCTh. KoBaneHTHas cBs3b, €€ pa3HOBUAHOCTH U
MEXaHH3MbI 00pa3oBaHus (OOMEHHBIA U IOHOPHO-AKIT eNTOPHBIN). oHHast
CBs3b. MeTajuinueckas cBsA3b. BogopoaHas cBsi3b. MeXMOJIEKYISIpHbBIC
B3auMo/ieiicTBus. M30TOMBI, OCHOBHOE U BO30YK/IE€HHOE COCTOSIHHE aTOMa,
rudpuaAM3aIs aTOMHBIX OpOUTaIei. DIeKTPOHHAs IPUPOIa XUMUYECKOM
CBSI3H. DIIEKTPOOTpULIaTeIbHOCTh. KoBaneHTHas CBsI3b, €€ Pa3HOBUAHOCTH U
MEXaHU3Mbl 00pa3oBaHus (0OMEHHBIN M JJOHOPHO-AKIIl eNTOPHBIN). MoHHas
cBs3b. MeTanmnuyeckast cBsizb. BogopoHas cBsizb. MeXMOIEKYIsSIpHbIE
B3aMMOJICHCTBHSL.

IIpakTuyeckoe 3ansaTue Ne 1

Perrenne nmpakTHYeCKUX 3a1aHU Ha COCTABIICHUE AJICKTPOHHO-TPAPUISCKUX
dhopmyin asmemenToB 14 epuoaoB. Perienne 3aganuii Ha HCIIOJIL30BaHUE
XUMUYECKON CUMBOJIMKU U Ha3BaHUM COEMHEHUH 110 HOMEHKIIaType
MEXIYHAPOJHOTO COI03a TEOPETUUECKON M MPUKIATHON XUMUH U
TPUBUAIBHBIX HA3BAHUI JUI COCTABIICHUSI XUMUUYECKUX (HOPMYIT
JIBYXaTOMHBIX COCIMHEHHUN (OKCHIOB, CYITb(UIO0B, THAPUIOB H T.I1.) H
JIPYrUX HEOPraHMYECKUX COCAMHEHUMN OT/IEIbHBIX KJIACCOB.

OK 01, OK 02, OK
04, OK 05, OK 07

Tema 1.2.

Cozep:xaHue y4eOHOT0 MaTepHuaJa:
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Ileproauueckuii 3aKoH 1 Tabauna
. 1. MenneneeBa

IpakTHyeckoe 3ansaTHE No 2

[Tepuonnueckas cucreMa xuMmudeckux iemeHToB .M. Menaeneesa.
®usnueckuit cmeici [lepuoanueckoro 3akona JI.11. Menneneesa.
3aKOHOMEPHOCTH H3MEHECHHSI CBOMCTB XUMUYECKUX AIEMEHTOB, 00pa3yeMbIX
MU TIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C TOJIOKEHUEM
XHMHUYECKOro aieMeHTa B Ilepuoandeckoit cucteme. MHUpPOBO33PEHUECKOE U
Hay4yHoe 3HaueHue [lepuoanueckoro 3akona /.M. MenneneeBa. [Ipornosel
J.1. MenpaeneeBa. OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.

Pemrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUIN Ha
XapaKTePHU3alUI0 XUMUUECKHUX AIEMEHTOB «MeTtanmudyeckue /
HEMETAJUTMYECKUE CBOMCTBA, AIEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO K
AIEKTPOHY XUMHUYECKUX DJIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM
CTPOCHHEM H TOJIOKEHHUEM B MEPUOANIECKON CHCTEME XHUMHUYECKUX
anemenToB J[.. Menneneena.

OK 01, OK 02, OK
04, OK 05, OK 07

Pa3nen 2. XuMu4yeckue peakuuu

10 (2/4)

Tema 2.1.
THUIbl XUMUYECKUX PEaKIIHil

Conepxxanue yueOHOro Marepuasa/npogeccuoHaIbHO-
OPHEHTHPOBAHHOE CO/IePKAHME:

Knaccudukanus u TUIIBI XUMUYECKUX PEAKINI C Yy4aCTHEM HEOPTaHUYECKUX
BemecTB. KonuecTBeHHbIE OTHOIEHUS B XUMUU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XUMHUHU U PACUETHI TI0 YPABHEHUAM XUMUYECKUX
peakmuii. MoJb Kak eIMHHIA KOJIMYECTBA BemlecTBa. MoJisipHasi Macca.
3aKOHBI COXPAHEHHUS MAcChl U SHEPTUHU. 3aKOH ABOraapo. MoJIsSIpHBIH 00beM
razoB. OTHOCHTEJIbHAS TJIOTHOCTh Ta30B. Peakiinu KOMIUIEKCOOOpa30BaHuUs ¢
y4acTHEeM HEOpPraHWYECKUX BEIIECTB (Ha MpUMepe THAPOKCOKOMITIIEKCOB
IIMHKA ¥ aJTFOMUHUA).

Peakiiun koMIuiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHMYECKHX BEIIeCTB (Ha
pUMeEpe TUIPOKCOKOMIUICKCOB IUHKA M aJTFOMHHHS ).

IIpakTuyeckasi padora Ne3

VpaeﬂeHuﬂ OKUCTIEHUA-60CCMAHOBJIECHUAL. CmeneHb OKUCJICHUAL. OKMC]Zumeflb u
60CCMAHOBUMEIb. OKMC]ZMme]leO'SOCCWlaHOGlee]lebZe peakyuu 6 npupode,
I’lpOLBGOaCI’I’lGeHHle npoyeccax u chusHedeﬂmeﬂbHocmu OpP2AHUIMOB6.
OKL[C]ZMm@]ZbHO'GOccmaHOGlee]ZbellZ nomeryuan cpedbl. COCI’I’ZCZG]Z@HH@ u
ypasHUueanue OKMC]ZMmeﬂbHO-SOCcmaHOGlee]ZbelxpeaKLﬂllZ Men’ZOaOM
9NeKMpOoHH020 bananca. Tunuunvle HeopeanudecKue OKUCIUmen u
goccmanogumenu. INeKmpoau3 pacmeopos U pacniasos coell.

OK 01, OK 02, OK
04, OK 05, OK 07
IIK 4.3.
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Ilpakmuueckas paboma Nod
Dekmponu3 pacmeopos u pacniaos couell.

Tema 2.2
DNEKTPOTUTHYCCKAS JTUCCOITUAITUS
U UOHHBIN 0OMEH

Teopusi snexmporumuydeckoli ouccoyuayuu. Peakyuu uoHHO20 0OMeHa.
Cocmasnenue peakyuti UOHHO20 0OMeHAa Nymem COCMABIEHUs. UX NOJHbIX U
COKPAWeHHbIX UOHHBIX YypaeHenull. 1 uopoaus coneu. 3naueHue cuopoauza 8
buonocuueckux  obmenHvix — npoyeccax. Ilpumenenue  eudpoiuza 8
NPOMBLULIEHHOCTU.

OK 01
[1IK 4.3.

Pa3nen 3. CTpoeHue u cBOliCTBa HEOPraHUYeCKUX BellecTB

12 (412)

Tema 3.1.
Knaccudukanus, HOMeHKIIaTypa U
CTPOCHHE HEOPTaHHMYECKHIX
BEIIIECTB

Copnepikanue y4eOHoro MaTepuaaa/mpogecCHOHAILHO-
OPHEHTHPOBAHHOE COJEPKAHME:

IIpeamer Heopranmyueckord XUMHH. B3anMOCBSI3b HEOPraHWMYECKUX BEIIECTB.
Knaccudukanus Heopranmdeckux BemiecT. [IpocThie u CI0KHBIE BEIIECTBA.
OCHOBHBIE KJIACChl CJOKHBIX BEMIECTB (OKCHABI, THIPOKCHIBI, KHCIIOTHI,
comm). HoMeHknatypa u Ha3BaHWE HEOPraHMYECKHX BEIIECTB MCXOMS M3 WX
XUMHUYECKON (POPMYJIBI UM COCTaBICHUE XMMHYECKON (HOPMYIIBI UCXOI U3
Ha3BaHUs BEIIECTBA 10 MEXKIYHAPOAHON MM TPUBUATIBHOW HOMEHKIIATYPE.
MexMoleKynsipHble  B3auMojeicTBus. Kpucrtamnoruaparsl. ArperaTHbie
COCTOsIHUSI BemiecTBa. Kpucrammudyeckne u amopdHbIE BeIIecTBa. | HITbI
KPHUCTAJUTMYECKUX peleToK (aToMHas, MOJIEKYJISIpHAas, HMOHHas,
MeTajuTndeckas). 3aBUCUMOCTh (U3MYECKHX CBOWCTB BEIIECTBA OT THIA
KPUCTAUIMYECKOW  pemieTkd.  [IpuuuHBl ~ MHOTOOOpa3usi  BEIICCTB.
CoBpeMEHHBIC MPEJCTABICHUS O CTPOCHUM TBEPJIbIX, JKUIKUX H©
ra3000pa3HbIX BeMeCTB. JKUIKUe KPUCTAIIIBI.

IIpakTHyeckoe 3ansaTHEe Ne 5

Penienue 3a1a4 Ha pacdeT MaccoOBOM JI0JIM (MAcChl) XAMHUYECKOTO AJIEMEHTA
(coenunenwus) B Moinekyie (cmecu). Perienne npakTHUeCKUX 3aaHui 10
K1accuUKaIK, HOMEHKIIATYPE H XUMUYECKHM (DOpMyiaM HEOPraHUIECKUX
BEIIECTB Pa3JIMYHBIX KJIAcCOB (Ha3bIBaTh M COCTaBISATH (HOPMYIIBI
XMUMHUYECKUX BEIIECTB, OMPEAesITh MPUHAMIEKHOCTh K KIIaccy).
Hcrounuku xumuueckod mHpopmanuu (HaydyHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi MHGopMaImu, ceTh IHTepHeT u apyrue).
[Touck nndopmaluu Mo Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM

bopmynam.

OK 01, OK 02, OK
04, OK 05, OK 07
[1IK 4.3.
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Tema 3.2.
Du3nKo-xMMHUECKHUE CBOMCTBA
HEOPraHWYECKUX BEUIECTB

Memannvl. Obwue puzuueckue u xumuueckue ceovicmea memannog. Cnocooul
nonyyeHus.  3Hauenue  Memailo8 U  HEMemauilo8 &  Nnpupooe U
JHCUBHeDesIMENIbHOCMU Yel08eKa U opeanuzmos. Kopposzus memannos: 6uovl
KOppo3uu, cnocoowl 3aujumol Memaios om KOppo3uu.

Hememannwi. Obwue ¢husuueckue u xumuyeckue c80UCMBA HEMEMALIO8.
Tunuunsie ceoticmea memannos I1Y-YII epynn. Knaccupuxayus u
HOMeHKIamypa  coeOuHeHuli Hememannos. Kpyeoeopomwvli  OuocenHvix
1eMeHmOo8 8 npupooe.

XUMHYECKHE CBOMCTBAa OCHOBHEBIX KJIACCOB HCOPraHNM4CCKUX BCHICCTB
(oxcHIOB, THAPOKCHUIOB, KHCJIOT, COJeH W J1p.). 3aKOHOMEPHOCTH B
U3MEHEHUHN CBOWCTB MPOCTBIX BCHICCTB, BOAOPOAHBIX COGHHHGHHﬁ, BBICHINX
OKCHUIOB U THAPOKCUIOB.

OK 01
OK 02
[1IK 4.3.

Tema 3.3.
[Ipon3BOICTBO HEOPraHUYECKUX
BEILIECTB. 3HAYEHUE U IPUMEHEHUE
B OBITY U Ha IPOU3BOJICTBE.

Obwue npeocmagieHusi 0 NPOMBIUIECHHBIX CHOCODAX NOIYYeHUs
XUMUYECKUX 8ewecms (Ha npumepe npou3o0Cmed amMmuaKd, cepHoll
kucromol). Yepnas u yeemmnas memannypeus. Ilpakmuueckoe npumeneHue
INEKMPOU3A O NOJYUEHUs. WELOUHbIX, UWeT0YHO3eMeNbHbIX MeMAI08 U
anomunust. Cmekno u CUuKamuas npomviuiienHocms. Ilpobnema omxo0os u
Nn0OOUHBIX NPOOYKMOS.

IIpakTnyeckoe 3ansitue Ne 6

Pewenue npaxmuxo-opuenmupo8anHulx 3a0anuti O pOaU HEOP2AHUYECKOU
Xumuu 8  pazeumuu  MeOUYuHsl, CO30AHUU HOBbIX Mamepuanos (8
cmpoumenscmee u Op. OMPACAAX NPOMBIULIEHHOCMU), HOBbIX UCMOYHUKOS
9Hepeuu (anvmepHamuenvie UCMOYHUKU ODHepeul) 6 peuleHuu npoonem
9KOJI02UHECKOLl, SHepeemu4eckou U nuwesoli Oe30nacHocmiu.

IIpome:xxyTouHasi arrecTanus mo fucuuinHe (1nddepeHunpoBaHHbIi 3a4eT)

2

2 Cemectp

Pa3znea 4. CTpoenne U CBOiCTBA OPraHNYeCKNX BelIeCTB

24 (2/4)

Tema 4.1.
Knaccugukanus, crpoeHue u

Coaepikanue y4eOHOro MaTepuaia/mpodeccuHoHaIbHO-
OPHEHTHPOBAHHOE CO/iePKAHME:

OK 01
OK 02
[IK 4.3.
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HOMCHKIJIaTypa OpraHn4CCKux
BCIICCTB

[Ipenmer oprannueckor XuMun. B3auMoCBsI3b HEOPraHUYECKUX U
OPraHUYECKHUX BEIIECTB. XUMUUYECKOE CTPOCHHUE KaK NOPSAIOK COCAUHEHUS
aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJIEGHTHOCTH. OCHOBHBIE TOJIOKEHUS
TEOPUHU XMMHUECKOTO CTPOEHUSI OPTaHUYECKUX coemHeHnid A.M.
Bbytneposa. YriepoaHsblil CKeJIeT OPraHuyecKor MOJIEKYJIbl. MoJeKysipHbIe
U CTPYKTYpPHBIC (pa3BepHYTHIC, COKPAIICHHBIC) XUMHUYECKHUE (DOPMYIIBIL.
3aBUCHUMOCTDH CBOMCTB BEIIECTB OT XUMHYECKOTO CTPOEHUS MOJICKYJI.
H3omepus u n3oMephl (CTPYKTypHasl, TeoMeTprudeckast (Iuc-TpaHe -
n3omepust). Kparnocts xumudeckoit cBsizu. [ToHsiTHe 0 GyHKIIMOHAIBHON
rpynne. [TpuHIune kiaccupuKanuy OpraHuaecKuX CoOeIMHEHUH.
MexnyHapoHass HOMEHKIIATYpa U MPUHILIUIBI HOMEHKIIATYPbl OPraHUYeCKUX
COEJIMHECHU.

IIpakTuyeckoe 3ansaTue Ne 7
Knaccudukanus opraHu4ecKux coeunHEHUN

IIpakTu4yeckoe 3ansaTue Ne 8

Homenkmatypa ~ opraHmueckux  COCAWHEHWUN  OTIEIBHBIX  KJIACCOB
(HacbIlleHHbIE, HEHACHIIICHHbIE U apOMaTHYECKHE YIJIEBOJOPOJbI, CIHUPTHI,
(beHobI, anbACTUIIBI, KETOHBI, KapOOHOBbIE KUCIOTHI M 1p.) CocTaBieHHE
MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHHUYECKHUX BEILECTB
OTIENbHBIX KIJIACCOB, MHCIOJB3YS MX Ha3BaHHUS IO CHCTEMAaTUYECKOM
HOMeHKJaType. Pacuersl mpocreiinieli GopMysbl OpraHUYECKON MOJICKYJIBI,
UCXOJsI U3 DJIEMEHTHOr0 cocTana (B %).

IIpakTnuyeckoe 3aHsaTHe Ne 9
Pacuersl mpoctelimieit (GopmMyabl OpraHMYECKOW MOJICKYJbI, HCXOAS W3
AJIIEMEHTHOTO cocTaBa (B %).

Tema 4.2
CBolicTBa OpraHMYECKUX
COEeIMHEHUN

OU3UKO-XUMHUYECKUE CBOMCTBA OPraHMYECKUX COEIWHEHUH OTIEeNbHBIX
KJaccoB (0COOCHHOCTH KiIacCU(UKALMM U HOMEHKJIATYpbl BHYTPH KIlacca;
TOMOJIOTHUECKUN psia U obmias ¢hopmyna; uzoMepusi; pU3ndeckre CBOMCTBA;
XMMHUYECKHE CBONCTBA; CIIOCOOBI MOTYy4eHHUs):

—npeodenvhblie yene8o00poovl. lopenue memana Kak OOUH U3 OCHOBHLIX
UCMOYHUKO8 menaa 6 npomviuiennocmu u ovimy. Ceoticmeéa npupoonvix
Y271e6000p0008, HAXOHCOeHUe 8 NPUPooe U NPUMEHeHUe ANKAHO8,

—HenpeoenbHble U apomamuyecKue yeneso0opooul. lIlonumepuzayus smuiena
KaK OCHO6HOE HanpaeieHue e20 UCnoav3oséanus. I openue ayemunena xax
UCMOYHUK 8bICOKOMEMNEPAMYPHO20 NAAMEHU Ol C8APKU U PE3KU MeMAllo8;

OK 01, OK 02, OK
04, OK 05, OK 07
IIK 4.3.
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—KHCJIOPOJICOACPKAIIUE COSAMHEHUS (CIUPTHI U MPOCThIE dPUPHI, (HEHOIIBI,
QIBJIETH/II W KETOHBI, KAapOOHOBBIC KHCIOTBI W WX IPOU3BOJHEIC).
[IpakTdeckoe  TNPUMEHEHHWE  OTWICHIVIMKOJS,  TIWIepUHA,  (eHoma.
[Ipumenenne Qopmaibaeruaa, amneTanbAerHIa, YKCYCHOW KHCIOTHL. Mpblia
KaK COJIM BBICIIIMX KapOOHOBBIX KHCIIOT. MOTOIIHE CBOMCTBA MBLIA;

—a30TCOJICpIKAIe COCTMHEHNUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).

Kiaccudukanys 1 0COOCHHOCTH OPraHUYSCKHUX peakiuii. PeakiimoHHbIe
ueHTpsl. Pagukanel. [lepBoHavanbHbIe MOHITUS O TUIIAX U MEXaHU3MaxX
OPraHNYECKUX PEAKIUH.

IMpakTHueckoe 3ansaTue Ne 10
CocraBieHre peaKIii MPUCOSTMHEHIS U OKUCIICHUS Ha TIpUMepe dTHIICHA.

IIpakTuyeckoe 3ansaTue Ne 11
Pemienne pacyeTHbIX 3agad € UCHOJb30BAaHWEM IUIOTHOCTH Ta30B IO

BOJIOPOJTY U BO3IYXY.
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Tema 4.3.
Oprannueckue BELeCTBA B
KU3ZHEJESITEIHOCTH YEJIOBEKA.
[Ipon3BOACTBO M IPUMEHEHUE
OpraHMYECKUX BEILECTB B
IIPOU3BOJICTBE

Bbuoopranuueckue coenunenus. [lpumenenue u Guonornveckas poJib
yriaeBo1oB. OKUCIIEHHE YIIIEBOIOB — ICTOYHUK YHEPTHH KUBBIX OPraHU3MOB.
Ob6nactu npuMeHeHuss aMHHOKUCIOT. [IpeBpaiienns 6eIKoB MUIH B
opraam3me. buonorndeckne GpyHkiuu 6emkoB. bronornueckue GyHKIAH
XKHUpoB. PoJib OpraHruecKoil XMMUU B peIeHUH TPOOIeM MUIIEBOM
6e3onacHocTi. HykiieMHOBbIE KUCIIOTBI: COCTaB U cTpoeHue. CTpoeHue
HykseoTH10B. CoctaB HykinenHoBbIx kuciot (IHK, PHK). Ponb
HYKJIEMHOBBIX KUCJIOT B KHU3HEACSITEIbHOCTH OPraHU3MOB.

Ilpouzeoocmeo opeanuyeckux eewecmes: NpouU300CME0 MemaHoid,
nepepabomka Hegpmu. Ilonusmunen Kax KpYRHOMOHHANCHBIL NPOOYKM
xXumuyecko2o npoussoocmea. llpumenenue smunena. Ilpouzsoocmeo u
npumMeHenue Kayyyka u pe3uts.

Cunmemuueckue u UCKYCCMBEHHbIE 80IOKHA, UX CMPOEHUe, C8OUCMEA.
Ipakmuueckoe ucnonvzosanue gonoxon. Cunmemudeckue nieHKU: U301aYyusl
0Jis1 NPOBOO08, MeMOPAHbL OJisi ONPECHEHUSl B00bL, 3AUUMHbBLE NIIEHKU OISl
asmomoodunel, niacmeipu, xupypeuieckue nossasxku. Hoevle mexnonozuu
OanbHelule20 co8epuULeHCmMBO8anUsL NOIUMEPHBIX MAMEPUATO8.

Ponv opeanuyeckoii xumuu 6 peuieHuu npodiem IHep2emuyecKo
bezonacnocmu, 8 pazeumuu MeOUYUHbsl, CO30AHUU HOBbIX MAMEPUATIO8, HOBbIX
UCTNOYHUKOB dHep2uU (ANbmepHAmUeHble UCIOYHUKY JHepIUl).

IIpakTu4yeckoe 3ansitue Ne 12

Pewenue npakmuxo-opuenmuposanHvlx 3a0aHULl N0 COCMABIEHUIO
XUMUYECKUX PeaKyutl, Ompaxicaroujux XuMu4eckyo akmueHoCms
OP2AHUYECKUX COCOUHEHULL 8 PA3TUYHBIX Cpedax (NPUPOOHBIX, OUOIOCULECKUX,
MEXHO2EHHDIX).

IIpakTHyeckoe 3ansaTue Ne 13
Pemenue pacueTHbIX 3aa4 Ha ONpeAeTIeHIE SMIMPUIECKON GOPMYIIBI 1O
IPOJIYKTaM CTOpaHUs

2

OK 01, OK 02, OK
04, OK 05, OK 07
[1IK 4.3.

Pa3znea 5. Kunerudeckue 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakuui

12 (-/6)

Tema 5.1.
Kunernueckue 3aKOHOMEPHOCTH

Coaepikanue y4eOHOro MaTepuaia/mpodeccHoHATbHO-
OPHEHTHPOBAHHOE CO/ICPIKAHME:

OK 01, OK 02, OK
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IMPOTCKAHUA XUMHUYCCKUX peaKL[I/If/'I

Xumnueckue peaknuu. Kiaccudukanus XUMUYECKUX pEaKIuil: 1o
(a3zoBoMy cocTaBy (TOMOTEHHBIE U I'€TE€POTEHHBIE), IO UCTIOIH30BAHUIO
KaTajau3aTopa (KaTaIuTUYeCKUe U HekaTtanuTuueckue). CKOpoCcTh peakluy,
€€ 3aBUCUMOCTb OT Pa3IM4HbIX (DAKTOPOB: MIPUPO/IbI PEATUPYIOIINX BEILIECTB,
KOHLEHTPALUU Pearupyrolux BEIIecTB, TEMIIEpaTypsl (IpaBusio BaHT-
T'odda), murommanm peakmMOHHOW MOBEPXHOCTH, HATMYHSI KaTain3aropa. Poib
KaTaJIu3aTOpPOB B IPUPOJIE U IPOMBIIIJIEHHOM IIPOU3BOJICTBE. DHEPIHs
aKTHBalMU. AKTUBUPOBAHHBIN KoMIuiekc. KaTamuzaTtopsl 1 katanus. Posb
KaTaJIn3aTOPOB B NPUPOJIE U IPOMBILIUIEHHOM ITPOU3BOICTBE.

IIpakTuyeckoe 3ansaTue Ne 14

H3ydeHne 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW peakIud OT
KOHIICHTPAIIMM PEarupyroIINX BEIIECTB U TeMIlepaTyphl. Pemenue
MMPaKTUKO-OPUEHTUPOBAHHBIX 3aJJaHU Ha aHAIN3 ()AaKTOPOB, BIUSIONINX HA
W3MEHEHNE CKOPOCTH XUMUYECKON PEaKITUH.

04, OK 05, OK 07
I1IK 4.3.

Tema 5.2.
TepMoauHaMu4eckne
3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUUYECKUX peaknuii. PaBHoBecue
XUMHUUYECKUX pPeaKImil

Knaccudukanus XMMHUECKMX  peakiuii: 1o  TermaoBoMmy  dddexry
(3K30TEepMUYECKUE, SHIOTEPMHYECKHE), O 00paTUMOCTH (0OpaTUMBbIE U
HeoOpaTHMBIE). TemmoBsie 3 eKTHI XUMHYECKUX peaKIni.
Tepmoxumuueckne ypaBHeHHS. OOpaTUMOCTh peakiuid. XUMHYECKOE
paBHOBECHME U €ro CMEIIEHHE TMOoJ JEeHCTBUEM pa3IMYHBIX (HaKTOpOB
(KOHIIEHTpaIMsl  peareHToB WM  MPOJIYKTOB  pEakiuu, JaBJICHUE,
TEeMIepaTypa) IS CO3/1aHUs ONTHUMAJIBHBIX YCJIOBUM MPOTEKAHUS
XUMHUYECKUX MPOIECCOB.

[Tonstue 00 sSHTampnuu W SHTponuu. DHeprus I'mdOca. 3akon I'ecca m
ciencTBusi U3 Hero. Ponb cMelleHust paBHOBECHS B TEXHOJOTHYECKHX
nporeccax.

IIpakTHyeckoe 3ansaTue Ne 15

Tlpunyun Jle lllamenve. Brusinue paziuunvix hakmopos Ha uzmenenue
PABHOBECUSL XUMUYECKUX peaKyull. 3aKOH 0eliCm8YIouUx Macc U KOHCMmaHma
Xumuyeckoeo pagnosecus. Pacuemsi pagHo8ecHbIX KOHYeHMpayut
peazupyrouwux eeujecma u npooykmos peakyuti. Pacuemsi mennosozo
aghghexma peaxyuu.

Pewenue npakmuxo-opuenmuposanHvlx 3a0aHull Ha NpUMeHeHue NPUHYUNA
Je-Illamenve 0151 HAX0XHCOEHUSL HANPABIECHUSL CMEUeHUS. PABHOBECUS.
XUMUYECKOU peakyuu U aHanu3 oaxmopos, 6Iusiouux Ha cmeueHue
XUMUYECKO20 PABHOBECUs.

OK 01
OK 02
IIK 4.3.
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IIpakTnuyeckoe 3ausitue Ne 16

Pewenue npakmuxo-opuenmuposanHvix 3a0anull Ha NPUMeHeHue NPUHYUNA
Jle-Illamenve 0151 HAXOXHCOEHUSA HANPABILEHUS CMEWEHUsL PABHOBECUS
XUMUYECKOU peakyuu U aHaiu3 akmopos, e1uaouux Ha cmeujeHue
XUMUYECKO20 PABHOBECUAL.

IIpakTnyeckoe 3ansarTue Ne 17

«HM3yuenue GnuUAHUAL PA3IUYHBIX (DAKMOPO8 HA CMeWeHUue XUMUYECKO20
pasHosecusiy. Hccneoosanue @nusnus usmeHeHUus KOHYEHmMpayuu eeujecms,
peakyuu cpeovbl U MeMnepamypvl HA CMeweHue XUMUYECKO20 PABHOBECUs.
CpasneHue nonyueHHbIX pe3yibmamos ¢ Mmeopemuyeck npocHO3UPYemMblMU
Ha ocHose npunyuna Jle - [llamenve.

Pa3zges 6. IlucniepcHblie cucTeMbl

10 (-/6)

Tema 6.1.
JlucniepcHble cUCTEMBI U (aKTOPbI
HX YCTOMYMBOCTH

Coaep:xanue y4eOHOro MaTepuaJa/mpogeccuoHaTbHO-
OPHEHTHPOBAHHOE COJlep:KaHue:

Hucnepcusie cuctembl. Kosummougneie cuctembl. VCTHHHBIE pacTBOPBIL.
PactBopenne kak ¢Gu3MKO-XUMHUYECKH 1porecc. PactBopel. CrnocoObl
MIPUTOTOBIIEHUSI PacTBOPOB. PacTBopuMocTh. MaccoBasi 10151 paCTBOPEHHOTO
BelecTBa. [IpeaenbHo MOMyCTHUMble KOHUEHTPALUU U MX HCIOJIb30BaHUE B
OIICHKE 3KOJIOTUYECKON Oe30MacHOCTH.

Knaccudukanus nucnepcHbIXx cucteM Mo coctaBy. CTpoeHue u (akTOpsbl
YCTOMYMBOCTH JHUCIEPCHBIX CUCTeM. Pacro3HaBaHuMe MCTUHHBIX PacTBOPOB,
KOJUIOMJIHBIX PacTBOPOB M rpyboaucrepcHbx cucteM. CTpoeHHEe MULIEIIBI.
PacceuBanue cBera mpu MPOXOXKIACHUM CBETOBOTO IydkKa 4epe3 ONTHYECKU
HEOAHOPOIHYIO cpeny (3ddekra Tunmans).

IIpakTHueckoe 3ansaTue Ne 18
Pewenue 3610611{ HA npuconoejenue pacneopoe.

N

IIpakTuyeckoe 3ansaTue Ne 19
Pewenue pacuemnwvix 3a0au na onpeoenerue SIMIUPULECcKol Gopmyvl no
U3BECMHOMY KlACC).

OK 01
OK 02
OK 07
IIK 4.3.

Tema 6.2.
HccnenoBanue cBOMCTB
JUCIIEPCHBIX CUCTEM IS KX
UICHTUDUKAITIH

IIpakTuyeckoe 3ansaTue Ne 20

«IIpucomosnenue pacmeoposy.

Ilpucomosnenue pacmeopos 3a0anHOU (MOJAPHOU) KOHYeHmpayuu (¢
NPAKMUKO-OPUEHMUPOBAHHBIMU  BONPOCAMU), onpedeiienue cpedbl B0OHbIX
Pacmsopos.

IIpakTHyeckoe 3ansitue Ne 21

OK 01
OK 02
IIK 4.3.
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«HccnenoBanne AUCIIEPCHBIX CUCTEM.

[IpuroToBnenue U M3ydeHUE CBOMCTB JUCIEPCHBIX CUCTEM Pa3HbIX BUJOB:
CYCIEH3MM, 5MYJIbCHH, KOJUIOMJHOrO pacTtBopa. (CpaBHEHHUE CBOWCTB
UCTUHHBIX M KOJUIOMJHBIX PAacTBOPOB, BBISIBJICHME OCHOBHBIX pa3iHuuil
MEXJ1y HUM.

Pa3gen 7. KauecTBeHHbIe peakuuy 00HAPYKeHH e HEOPraHMYeCKHUX U
OpPraHu4ecKHuX BelecTB

Tema 7.1.
OO6HapyxeHue HeOPraHUUECKUX
KaTHOHOB M aHUOHOB

Conep:xxanue yueOHOro Marepuaja

IMIpakTuyeckoe 3ansaTue Ne 22
OO6HapyxeHue HeopraHu4eckux BemecTB (katmuoHoB [-VI rpynn wnm
AQHMOHOB) C MCIOJIb30BAHNEM KAaUYECTBEHHBIX aHATUTUICCKUX PEAKIIH.

IIpakTuueckoe 3ansitue Ne 23

OOHapyXeHHe OpPraHUYEeCKUX COSTUHEHUI OT/CTbHBIX KJIACCOB.
[MpoBeneHre KaueCTBEHHBIX PEAKIIN, CTIOIB3YEMBIX [UIsl PACTIO3HABAHUS
OpPraHMYECKUX BEIIECTB OTJCIbHBIX KIACCOB MO (PYHKIIHOHAIBHBIM IPYIITaM:
Ha NpUMepe aMHHOKHCIIOT U KapOOHOBBIX KUCIIOT, CIIUPTOB U (hEHOJIOB,
aNbJICTUIOB ¥ KeTOHOB. OnncaHue HaOII0aeMbIX SIBIICHUH ¥ COCTaBJICHHE
XUMHYECKHX PEaKIHi H/HIN CXEM.

OK 01
OK 02

Pa3znen 8. Xumus B ObITY M IPOM3BOJACTBEHHOM /1eITEJIbHOCTH YeJIOBEKA

2 (12)

Tema 8.1.
Xumus B OBITY H
MIPOU3BOJICTBEHHOH JIEATEIILHOCTH
YeoBeKa

Conep:xanue yuyeOHOro MmaTepuasa/nmpodeccuoHaIbLHO-
OPUEHTHPOBAHHOE CO/IePKAHME:

2(-12)

IIpakTnyeckoe 3ansarue Ne 24

Dronoeuueckas 6€30nacHOCmMb NOCIEOCMEULL ObIMOBOU U NPOUIBOOCMEEHHO
0esimelbHOCU Yel08eKd, C8A3AHHAS C NepepabomKoll 6euecms, NOUCK U
AHANU3 XUMUYECKOU UHMOPMAYUU U3 PASTUYHBIX UCOYHUKOS (HAYYHAS U
VUeOHO-HAYYHAs TUmepamypa, cpeocmsea Macco8oll UH@opmayuu, cems
Humeprnem u opyeue).

Keticw (¢ yuemom 6yoyweti npogeccuonanvHoll OesmenbHOCm) Ha AHAIU3
uHpopmayuu 0 npouU3800CMEEHHOU OesIMENbHOCMU Yel08eKd, CEA3AHHOU C
nepepadomKoll U NOIYYEeHUeM 8eujecms, a MaKice ¢ IKOJL0UUECKOl
bezonacrocmuio.

3awguma keiica: [Ipedcmasnenue pe3yibmamos peuieHus Kecos
(8vicmyniienue ¢ npezeHmayuet)

OK 01
OK 02
OK 04
OK 07
IIK 4.3.
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IIpoMe:xxyTOYHAsA aTTeCcTAlUsA 0 AUCHHILIMHE (1M PepeHIMPOBAHHBIH 3a4eT)

Bcero

88
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLIIEOBPA30OBATEJILHOM
JUCHUILINHDBI

3.1. MarepuajbHO-TeXHUYECKOe o0ecrieueHHe peaan3anum padoyeil mporpaMmbl

Peanuzanus paboyeii mporpaMmbl IUCIHUILIMHBI 0OecrieueHa HaJTMuueM y4eOHOW ayJuTOpun
o0mreo0pazoBarenbHBIX HUcUIUTHH OOopyI0BaHUE YIeOHOTO KaOMHETA:

- ydeOHo-HarjsaHble nocobus (mepuoaunyeckas Ttabnuua J[.J.Menneneesa u Tabnuna
pPacTBOPUMOCTH , MOPTPETOB BHIIAIOMIMXCS YUYEHBIX B XUMHH U JIP.);

- JIUIAKTUYECKHE MaTepuanbl (3alaHus ISl KOHTPOJBHBIX paboT, IUIS pa3HBIX BUIOB
OIICHOYHBIX CPEJICTB, Aud3adera u ap.);

- TEXHUYECKHE CpeacTBa O0O0y4YeHUs (MEepCOHAIbHBIM KOMIBIOTEDP; MYJIbTUMEIUIHBIN
MIPOEKTOP; MHTEPAKTUBHAS JIOCKA, BHIXOJI B JIOKAJIEHYIO CETh);

- TporpaMmHoe oOecreueHue: JMIEH3HOHHOE MPOTrpaMMHOE obecreueHrue oOmero u
crienuanbHOTO HasHaueHuss Microsoft Windows, Microsoft Office Professional Plus, Zoom
(6ecrmaTHas Bepcusi) — cBOOOIHO-pacnpocTpansemoe [10.

3.2. HadopmanuonHoe obecneyeHre peaan3anuu padoye nporpaMMmsl

Jlnst peanuzanuu mporpaMMbl 0011e00pa3oBaTeIbHON AUCITUIUIMHBI OUOTHOTEUHBIN (HOH.T
MMeeT TeYaTHbIe, AIEKTPOHHbIE 00pa3oBaTeIbHble U HUHPOPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHBIE HCTOYHUKH

1. la6puensu, O. C. Xumus: 10-ii kmacc: 6a3oBbiii ypoBeHb : yueOnmk / O. C.
IMa6puensu, U. I'. Octpoymos, C. A. CnagkoB. — 5-e u3j., ctep. — Mocksa : [Ipocsemenue, 2023.
— 128 c¢. — ISBN 978-5-09-107222-8. — Tekcrt : amekTpoHHbIN // JlaHb : 3JIE€KTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/335039

2. labpuensu, O. C. Xumus: 11-ii kmacc: 6a3oBbiii ypoBeHb : yueOnmk / O. C.
IMabpuensu, U. I'. Octpoymos, C. A. CnagkoB. — 5-e u3j., ctep. — Mocksa : [Ipocsemenue, 2023.
— 127 c¢. — ISBN 978-5-09-103623-7. — Tekct : amekTpoHHbIN // JlaHb : 3JIEKTPOHHO-

oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/335036

3.1.1 JlomojiHUTeIbHbI€ HCTOYHUKH

3. Pymutuc, T'.E. Xwumusa. bazoseiii ypoenb. 11 Kmacc: yueOHUK s
oOpasoBatenbublx  opranm3anui / I'.E. Pymutuc, ®.I'.®enpaman. — 6-¢ uzmanue. — Mockaa:
[Ipoceemenue, 2019.- 224 c.: u.wi. — ISBN 978-5-09-071856-1. — Tekct: HEmocpeACTBEHHBIH.

4, Xumus. 11 xmacc: 6a3zoBelii ypoBeHb: yueOHuk / B.B. Epemun, H.E.Ky3pmenko,
B.U.Tepenun [u np.]; pen. B.B.JIyku. — 9-e u3a., crep. - Mocksa : [Ipocsemenne, 2022. — 224 c.:
ui. - ISBN 978-5- 09-087938-5. - TekcT: HemoCpeICTBEHHBIM.

3.2.4. UudopmanuoHHbIe pecypchl

WuTepuer-pecypcb www.chem.msu.su (D1ekTpoHHas OUOIMOTEKA MO0 XUMUH).
WWW.enauki.ru (iatepHeT-u3nanue aist yaureneil «k ECTeCTBeHHbIC HAYKI»).
www.1september.ru (MmeToauueckas razeta «IlepBoe ceHTIOPS»).

www.hvsh.ru (kypHan « XuMus B IMIKOJIEY).

www.hij.ru (xypHan «XuMHUS U )KU3HBY).

https://ege.sdamgia.ru/ peury EI'D

http://himege.ru/teoriya-ege-himiya/ XUMUS «[oxroroBka K EI'D
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOMN JUCHUILJIAHBI

KoHTpons M OLIEHKAa pacKpBIBAIOTCS 4Ye€pe3 AUCLUILIMHAPHBIE PE3YyJbTaThbl, YCBOCHHBIE
3HAaHUS U MPHOOPETEHHBIE OOYUYAIOIIMMUCS YMEHHUS, HampaBlieHHbIE Ha (OpMUpOBaHHE OOLIUX U

podecCHOHATBHBIX KOMITETSHITHIA

Pesynbratel 00y4eHus

Ilokazarenu oreHKu

Tun oreHOYHBIX

MEPOIPUATUI
- 3HaTh OCHOBOIIOJIATAIOIIME TTOHSTHUS | - 3HACT OCHOBOITOIATAIOIIUE TOHITHS JI3 Ne 34 3amaun Ha
(XUMHYECKUN PTIEMEHT, aToM, (XUMHYeCKU SJIEMEHT, aTOM, H30TOTl, COCTaBJICHHUE ypaBHEHUI
M30TOI, 3JICKTPOHHAsI 000JI0UKa 3JIEKTPOHHAsT 000JI0YKa aToMa, S-, P-, d- | peakinuii: — COeTHHEHHUS,
aToma, s-, pP-, d-3JIeKTPOHHBIE 3JICKTPOHHBIC OPOUTAIIN ATOMOB, 3aMEIIEHUs,  Pa3IOKEHUS,
opOUTaIM aTOMOB, MOJIEKYJIa, MOJIEKYJIa, BAJICHTHOCTb, oOMeHa W  peakiud C
BQJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIFHOCTh, XUMUYECKasT | y4acTHEM KOMIIJIEKCHBIX
3JIEKTPOOTPHUIIATEITHFHOCTb, CBsI3b, CTPYKTYpHast (popmyiia coenvHEeHUN (Ha TmpUMeEpe
XUMUYECKas CBA3b, CTPYKTypHas (pa3BepHyTas U COKpaIIeHHas ), MOJIb, THAPOKCOKOMILIEKCOB
(dhopmyna (pa3BepHyTas u MOJISIpHAsI Macca, MOJIIPHBIH 00beM, AJIIOMUHUS U ITUHKA);
COKpaIlleHHas ), MOJIb, MOJISIpHAs 3JIEKTPOOTPUIIATETHFHOCTD, CTENEHB - OKHCIIUTENHHO-
Macca, MOJIIPHBIH 00beM, OKUCJICHHSI, XUMAYECKas CBS3b BOCCTaHOBHTEIBHBIX
3JIEKTPOOTPHUIIATEITHFHOCTD, CTENEHD (KoBasIeHTHAs!, HIOHHAS, METALTHYECKAs, | PEAKIIUi C HCIIOIH30BAHUEM
OKHCJICHHSI, XUMUYIECKas CBS3h BOIOPOJIHAS ), KPUCTALTHYIECKAS MeTo1a AJIEKTPOHHOTO
(KoBasieHTHAs, HOHHAS, pereTKa, THITBI XUMUYIECKIX PEaKITiid, bamanca;

MeTaUTHIeCcKasi, BOJOPOIHAS),
KPUCTAJTMYECKas PEIIeTKa, TUIIBI
XUMHUYECKUX peaKirii, pacTBOD,
3IEKTPOIUTHI, HEITEKTPOIHUTEHI,
JIEKTPOIUTHYECKAS AUCCOIHAIINS,
OKHCITUTEN, BOCCTAHOBUTEID,
CKOpPOCTb XMMHYECKOW PEeaKIIHH,
XHUMHYECKOE PaBHOBECHE,
YIJIEPOHBIN CKEJIET,
(hyHKITMOHATBHAS TPYTINA, PaIIKal,
M30Mepusl, U30MEPHI,
TOMOJIOTHYECKHIA PSIT, TOMOJIOTH,
YTIIEBOIOPOJIBI, KHCIIOPO 1
a30TCO/IepIKaIIie COeTNHEHMS,
MOHOMED, TIOJNMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIIIPHBIE
COCITMHEHUSA);

- 3HaTh TEOPHUH U 3aKOHBI (TEOpHs
CTPOCHUS OPTaHWUYECKIX BEIIECTB
A.M. bytneposa, Teopus
AIEKTPOIUTHUECKON JUCCOIMAIIHH,
nepuoanyeckuit 3axox .M.
MemnneneeBa, 3aKOH COXpaHEHHS
MacChI BEIIECTB, 3aKOH COXPaHEHUS
Y TIpEBpallleHNs SHEPTUU TIpU
XUMHYECKIX PEeaKIHsiX),

- 3HaTh 3aKOHOMEPHOCTH,
CUMBOJMYECKUHN S3BIK XUMUH,
MHPOBO33pEHUYECKHE 3HAHUS,
JISKAIe B OCHOBE TIOHUMAHHUS
MPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUM,
(akTONOrNUEeCKUe CBEACHUS O
CBOWCTBaX, COCTaBE, MOIYYEHUHU U
0e30MacHOM HCIIOJIb30BAHUHI

pacTBOp, 3JEKTPOIUTHI, HEITEKTPOIUTHI,
3JIEKTPOIUTHYECKAs AUCCOLMALINA,
OKHCITUTEN, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOW PEaKIINH, XHMUYECKOE
paBHOBECHE, YTIIEPOJIHBIN CKEIET,
(yHKIMOHATBHAS TPYIINA, PaJUKall,
M30MEpHSI, H30MEPbI, TOMOJIOTHYECKHIA
PSiA, TOMOJIOTH, YTIIEBOIOPOIBI,
KHACJIOPO U a30TCO/IepIKaIINe
COEIMHEHN I, MOHOMeEp, TTOIUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSTUHEHHUS );

- 3HAeT TEOPHUH U 3aKOHBI (TEOpHs
CTPOEHHUS OPTaHWYECKHUX BemecTB A.M.
BytnepoBa, Teopus IEKTPOIUTHYECKON
JUCCOITHAITIH, TIEPUOTMIECKAN 3aKOH
J.. MenaeneeBa, 3aKOH COXpPaHEHHUS
MaccChl BEIIECTB, 3aKOH COXPaHEeHUs U
MIPEBpAIICHUS YHEPTHH TTPH
XUMHYECKUX PEaKIHsIX),

- 3HaeT 3aKOHOMEPHOCTH,
CUMBOINYECKUN S3BIK XHMUH,
MHPOBO33pPEHUECKHE 3HAHUS, JISKAIIHE
B OCHOBE IIOHMMAaHHS TPUYNHHOCTH U
CHUCTEMHOCTH XHMHYECKHX SBJICHUN,
(hakTomorNUECKHE CBEACHUS O
CBOICTBax, COCTaBe, MOIY4YEHUH U
0e30I1acHOM MCIOIh30BAHHUN
BOKHEWUIITNX HEOPTaHUIECKUX U
OpPTaHMYECKHX BEIIECTB B OBITY U
MPAKTUYECKON AEATENBHOCTH YEIIOBEKA;

— C y4acTHeM KOMIUIEKCHBIX
COeMMHEeHNH (Ha TmpuMepe
THJIPOKCOKOMILIEKCOB
IIMHKA W aJTFOMHUHUS).

2. TI3 Ne 4,5 3agaun Ha
pacuer KOJIMYECTBEHHBIX
XapaKTepUCTUK  MPOAYKTa
peaxuu COEIMHEHNS;
MaccoBOM WM OOBEMHOU
oMM  BBIXOJA  MIPOAYKTA
peaKkIy  COCAWHEHUS OT
TEOPETHYECKH BO3MOXKHOTO;
00BEMHBIX OTHOIIIEHU I
Ta3oB; KOJIMYECTBEHHBIX
XapaKTePUCTUK ~ MCXOTHBIX
BEIIECTB M  MPOAYKTOB
peakmuu; Maccel  (00beM,
KOJIMYECTBO BEIICCTBA)
MPOAYKTA PEAKIUH, ECIH
OTHO W3 BEIIECTB JaHO B
BH/IE pacTtBopa c
ONPENEICHHOM  MacCOBOM
Josnei PacTBOPEHHOI O
BEIIECTBA.

3. Tecr «HomeHknatypa u
Ha3BaHWE HEOPTraHUYECKUX

BEILIECTB HMCXOIS U3 HX
XUMHYECKOH (OpMYJIBl HIIH
COCTaBJICHHUE  XHUMHYECKOH
bopmysl UCXOIs u3
Ha3BaHMA  BEIeCTBa IO
MEXTyHapOJHOU WIH
TPUBUAJIBHON
HOMEHKJIAType».

4. 3Bagaum HaA  pacyer




BOKHEHIINX HEOPTaHUYIECKUX U
OpPraHHYECKHUX BEIIECTB B OBITY U
MPAKTUIECKON AEeATSTBHOCTH
YEI0BEKa;

OK1, OK2, OK4, OK5, OK7,IIK 4.3

- YMETh PacKphIBaTh CMBICT
nepuoaudeckoro 3akona JI.1.
MenneneeBa 1 JEMOHCTPUPOBATH €TO
CUCTEMATU3UPYIOIIYIO,
OOBSCHUTENBHYIO U
MPOTHOCTHYECKYIO (QYHKIUH;

OK1, OK 5,11K 4.3

- YMEET pacKpbIBaTh CMBICI
nepuoaudeckoro 3akoxa J1.1.
MeneneeBa u 1€MOHCTPUPOBATH EI'0
CUCTEMAaTU3UPYIOILYIO,
OOBSCHUTENBHYIO U IPOTHOCTHYECKYIO
(hyHKIUY;

- YMETh OTPEACISITh BAJICHTHOCTh U
CTENEHb OKUCIIEHUS XMMUYECKUX
JJIEMEHTOB B COSJUHEHUSIX
pa3IMIHOrO COCTaBa, BU
XUMHYECKOU CBSI3U (KOBaJICHTHAS,
HMOHHAas, MeTaJlJIn4ecKasl,
BOJZIOPOZIHAS) B COETUHEHUSX, THII
KPUCTaJUIMYECKON pelIeTKU
KOHKPETHOTO BEIIecTBa (aTOMHAs,
MOJICKYJISIpHAs, HOHHAS,
METaJUTHYECKasi), XapaKkTep Cpebl B
BOJHBIX PACTBOpPaX HEOPTaHUUIECKUX
COCIMHCHUIA;

OK 1,0K 2, OK 5, IIK 4.3

- YMEET ONpeeaTh BaJICHTHOCTh U
CTCIICHb OKUCIICHUS XUMHNYCCKUX
3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO
COCTaBa, BUJI XUMHYECKOHN CBSI3H
(KoBaseHTHAS, HOHHAs, METAJTHYeCKas,
BOJIOPOJIHAS) B COCTUHEHUSX, THIT
KPUCTAJUIMYECKOM PELIETKH
KOHKPETHOTO BeIIecTBa (aTOMHas,
MOJIEKYJISIpHAs, MOHHAS,
METAJUTHYECKAs ), XapaKTep CPEIbI B
BOJHBIX paCTBoan HCOpFaHquCKHX
COCIUHCHUIA;

- YMeThb KIacCu(UIUPOBATh
XUMHAYECKUE PEAKIIHU TI0 Pa3IHYHbIM
MpHU3HAKAM (YHCITY ¥ COCTaBY
pearupyronmx BeliecTB, TEIOBOMY
3 dexTy peakiuu, H3MEHEHUIO
CTeTeHeH OKUCIICHUS 2JIEMEHTOB,
00paTUMOCTH PEAKIIHH, YIACTHIO
KaTaini3aTopa);

OK 1, 0K 2, OK 5, TIK 4.3

- yMeeT KIaccu(UImpoBaTh
XUMHAYECKUE PEAKIINU TI0 Pa3InIHbIM
NpU3HAKaM (YHCITY H COCTaBY
pEarupyrouX BEUIECTB, TEINIOBOMY
s dexTy peakiuu, H3MEHECHHIO
CTeleHel OKHUCIICHUS DJIEMEHTOB,
00paTUMOCTH PEAKIINH, YIACTHIO
KaTanm3aTopa);

- YMETb COCTaBIISITh YPaBHEHUS
peaxmuii pa3TMYHBIX THIIOB, TOJTHBIC
Y COKpAIlIEHHBIE YPaBHEHM PEaKIiit
HWOHHOTO OOMEHa, YIUTHIBAs
YCIIOBHS, TIPH KOTOPBIX 3TH PEAKIUU
HIYT 10 KOHIIA;

OK 1, OK 2, OK 5, TIK 4.3

- YMEET COCTaBJIATh YPAaBHEHUS PEaKLUit
Pa3JINYHBIX TUIIOB, IOJIHBIE U
COKpAILCHHbIE YPaBHEHHI peaKkLnuil
HOHHOI'0 OOMEHa, YUUThIBas YCIOBUS,
IIPU KOTOPBIX 3TH PEAKLUU HIAYT JI0
KOHLIA;

- YMETh PacKphIBaTh CYIIHOCTb
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii mocpeCTBOM COCTaBICHHS
AIEKTPOHHOTO Oaanca 3TUX
peakuumii;

OK1,0K2,0K 5,1IK 4.3

- YMEET PACKPBIBATH CYLIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakLuii MoCpeCTBOM COCTABIICHUS
3JIEKTPOHHOI0 0ajaHca 3TUX PeaKIHid;

- YMETb OOBSICHATH 3aBUCHMOCTb
CKOPOCTH XMMUYECKON PEaK1H OT
pa3Iu4HbIX (PaKTOPOB; XapaKTep
CMELICHUS! XUMHUECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIIHETO
Bo3aeiicTBus (mpuHLmM Jle
[HaTense);

OK 1,0K 2, OK 5, TIK 4.3

- yMeeT OOBSICHATh 3aBUCHMOCTh
CKOPOCTH XUMUYECKOU PEaKI[UK OT
pa3iu4HbIX (GAKTOPOB; XapaKTep
CMEIICHUS XUMHYECKOrO PABHOBECHS B
3aBUCHMOCTHU OT BHEIIHETO BO3/ICHCTBUS
(npunrun Jle llarense);

- YMCTb TPOBOJAUTH PCAKIIUH,
MOATBCPIKAAIOIINC KauyeCTBCHHBIN

- YMCCT MMPOBOJAUTH pCaKlnu,
NOATBCPIKAAOIINC KauyeCTBECHHBIN

MaccoBoil gomu  (Macchl)
XMUMHUYECKOTO JJIeMeHTa
(coenquHeHUs) B MOJIEKYJe
(cmecwm).

5. llpakthueckue 3anaHus
Ne 5 mo xnaccuduxanumy,

HOMEHKJIAType u
XUMUYECKIM (hopmynam
HEOPTaHUYECKUX  BEIICCTB

Pa3NUYHBIX KJIACCOB.
6. IlpaxTuueckue 3aTaHUs

Noe 5 mHa onpenenenue
XUMHUUYECKOMH AKTUBHOCTH
BEIISCTB B  3aBHCUMOCTH
BHJAa XMUMHUYECKOH CBSI3U H
THIIA KpUCTaJUINYECKOU
pEIIeTKH.

7. Tecr «OcobeHnoctu
XUMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHWH,  amM(OTEepHBIX

TUAPOKCUIOB U COJIEN.

8. 3amaHus Ha COCTaBIICHHE
YpaBHEHUI XUMHAYECKHUX
peakuuii c y4acTHEM
MPOCTHIX " CIIO’KHBIX
HEOPTaHWYECKUX BEIIECTB:
OKCHJIOB METaJJIOB,
HEMETAUIOB ¥ aM(OTEPHBIX
3JIEMEHTOB;
HEOPTaHWYECKUX  KHUCIOT,
OCHOBaHUN M aM(OTEPHBIX
TUAPOKCHIOB,

HEOPTaHUYECKUX COJIEH,
XapaKTePU3YIOITIX 170:¢
CBOICTBA u CITOCOOBI
MOy ISHHUS.

9. [IpakTrko-
OpPUEHTHPOBAHHEIE

TeopeThyeckue 3amaHus Ne
6 Ha CBOIMCTBA U MOJIy4YEHHUE
HEOPraHWYECKUX BEIIECTB.
10. JlabGoparopHast paboTa
Ne 2
«HccnenoBanue
PacTBOpPOB CONEI»
11. JlabGoparopHass paboTa
Ne 3 «CaolicTBa METaIIOB U
HEMETAJLIOB.

12. TI3 Ne 6 IIpaxTuxo-
OPHEHTUPOBAHHBIC 3aJaHUS
o COCTaBJICHUIO
XMMUYECKUX  peakuuii ¢
Y4acTHEM HEOPraHUYeCKUX
BEIIECTB,  MCIOJIB3YEMBIX
Uil UX HISHTUQUKALUU H
MPOMBIIUIEHHBIX ~ CIIOCOOOB

cpenpl




COCTaB Pa3IMYHBIX HEOPTaHUUYECKUX
BEIIECTB, PACIIO3HABATH OIMBITHHIM
IIyTEM HOHBI, IPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BCIIECTB;

OK1, OK2, OK4, OKS5, IIK 4.3

COCTaB PA3IMYHBIX HEOPTAHUUYECKUX
BEIIECTB, PACIIO3HABATH OMBITHBHIM
MyTeM UOHBI, IPUCYTCTBYIOILIUE B
BOJHBIX PacTBOpPaxX HEOPraHUYECKUX
BCIIICCTB;

- YMETh YCTaHABJINBATh
MPHHAATIEKHOCTh HEOPTaHUYECKUX
BEILIECTB 10 UX COCTaBY K
OIpeIeTICHHOMY KJlacCy/TpyIime
COeIMHEHUH (TIPOCTHIC BEIIECTBA -
METaJlTbl 1 HEMETAIJIbI, OKCHJIBI,
OCHOBaHUSI, KHCIIOThI, aM(QOTEPHEIE
TUAPOKCHUIBI, COJTH);

OK1, OK2,TIK 4.3

- YMEET yCTaHaBIMBATh
NPUHAIIEKHOCTh HEOPTaHUIECKIX
BEILIECTB I10 UX COCTaBY K
OIpe/IeTICHHOMY KJlaccy/TpyTiie
coelMHeHnH (IPOCThIE BEIIECTBA -
METaJJIbl ¥ HEMETaIJIbI, OKCH/IB,
OCHOBaHWUSI, KUCJIOTHI, aM(QOTEpHEIC
TUIPOKCHUIBI, COJTH);

- YMETh XapaKTepu30BaTh
(onmchIBaTh) OOIIME XUMHUECKHE
CBOWCTBa HEOPTAaHUYECKUX BELIECTB
Pa3IUYHBIX KJIaCCOB, MTOATBEPKIATh
CYIIECTBOBAHNE T€HETHUYECKON CBS3H
MEX]Ty HEOPTraHMYECKUMHU
BELECTBAMH C ITIOMOLIbIO YPaBHEHUI
COOTBETCTBYIOIINX XHUMHUYECKHUX
peaKumii;

OK1, OK2, OKS5, OK7, TIK 4.3

- YMEET XapaKTepu30BaTh (OMHUCHIBATH)
001111ie XUMHAYECKHUE CBOIICTBA
HEOPTaHUYECKUX BEIIECTB Pa3TUIHBIX
KJIACCOB, TIOJTBEPKIAThH CYIIECTBOBAHHE
TEHETHYECKON CBSI3U MEXKITY
HEOPTaHWICCKIUMU BEIIECTBAMHU C
IIOMOILBIO YPaBHEHUI
COOTBETCTBYIOIINX XUMHUIECKUX
peakumii;

- YMETH UCII0JIb30BaTh XUMHUYCCKYIO
CHUMBOJIMKY UIS COCTaBJICHUS
(hopMyn BemecTB U ypaBHEHUH
XUMHUYECKUX PEaKIIUi,
CHCTEMaTHIECKyI0 HOMEHKIATYPY
(IUPAC) u TpuBHaIbHBIC HA3BAHMS
OTIENBHBIX HEOPTAHUIECKUX
BemecTB (YrapHBIN Ta3, YIIICKUCIIBII
ra3, aMMHaK, TalieHasi N3BecTh,
HeraiieHast i3BeCTh, TUThEBAs COJa,
MIUPHT U IPYTHE);

OK 1, OK 2, OK 5, TIK 4.3

- YMEET UCHOJIb30BaTh XUMHUECKYIO
CHUMBOJIHUKY JUIS COCTaBIICHHUS (popmMy
BEIIECTB U yPaBHEHUN XUMHYECKHX
peaKkIui, CHCTEMAaTHYECKYIO
HomerkiIaTypy (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTACITHHBIX
HEOPTraHWYEeCKHUX BEIIecTB (yrapHbId
ra3, YIJIeKUCIbIA ra3, aMMHaK, TalieHas
W3BECTH, HeTallleHas! N3BECTh, MUTHEBAs
cojia, MUPHUT U APYTHUE);

- YMETh IPOBOJUTH BBIUUCIICHUS C
HCIOJIb30BaHUEM ITOHSTUS
"MaccoBasl 10JIs BEIECTBA B
pacTtBope", 00bEMHBIX OTHOIIICHHA
ra3oB IPU XUMHYECKUX PEAKLUX,
MAacchl BEIIECTBA UM 00beMa ra3oB
10 U3BECTHOMY KOJINYECTBY
BEIlleCTBa, Macce W 00beMy
OIJHOT'O U3 yYaCTBYIOIIUX B PEAKIIUH
BEIIIECTB, TEIIOBOro 3 dexTa
peaKLry Ha OCHOBE 3aKOHOB
COXPaHEHHS MacChl BEIECTB,
MPEBPALLICHUS U COXPAaHEHUS
SHEPruy;

OK1,0K?2,0K 5,1IK 4.3

- YMEET IIPOBOIUTDH BBIUUCICHHUS C
HCIOJIb30BaHUEM MOHSTHUS "'MaccoBast
JIOJIsI BEMIECTBA B pacTBOpe”, 00bEeMHBIX
OTHOLIEHU ra3oB MU XUMHUYECKUX
peakLusiX, MacChl BEIIECTBA MM 00beMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcCEe WIN 00bEMY OJHOTO U3
Y4YaCTBYIOILMX B PEAKIMH BEILECTB,
TeroBoro 3¢ dexra peakuy Ha OCHOBE
3aKOHOB COXPaHEHHSI MacChl BELIECTB,
NPEBPALICHHUS U COXPaHEHUS SHEPTUH;

- YMETh IPOBOJUTH BBIUMCIICHUS 11O
XUMHYECKUM YpPaBHEHUSIM (MacCCHI,
00BbeMa, KOIMYECTBA UCXOIHOIO
BELIECTBA UJIU MPOAYKTA PEAKLIUU IO
M3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX

- YMCCT NPOBOJAUTH BBIYUCIICHUS 110
XUMUYCCKUM YPABHCHUAM (MaCCLI,
O6’B€Ma, KOJINYECTBA HCXOAHOI'O
BCIICCTBA UJIK NPOAYKTA pCaKlUU 110
HU3BCCTHBIM MACCCE, 06’LeMy, KOJIMYCCTBY
OJHOI'0 U3 NCXOJHBIX BCHICCTB UJIN

MOJTyYEHUS.
113 No 7  Pemenne
MPaKTUKO-
OpUEHTHUPOBAHHBIX 3aJaHUN
O poOIM HEOPraHUYECKOH
XUMUHU

I3 Ne 9

1. 3aganust Ha cocTaBlIeHUE
YpaBHEHUH XAMUYECKUX
peakuui c y4acTHEM

OpPraHn4eCKUX BCIICCTB Ha
OCHOBaHMWMN HX COCTaBa H

CTPOCHHUSL.
2. 3ajaHKs Ha COCTaBJICHUE
YpaBHEHU I XAMHUYECKUX
peakuui,
WJUTFOCTPUPYIOIIHAX
XUMHYCCKHE CBOMCTBA C
YYETOM MEXaHHU3MOB
MIPOTEKAHMS JTaHHBIX
peakiuid W TEeHETUYECKOH
CBSI3U OpraHUYIECKHUX

BEIIIECTB Pa3HBIX KJIACCOB.
3. Pacuernsie 3agaum 10

YpaBHEHUSIM  peakuuil ¢
Y4acTHEM OpraHUYECKUX
BEIIIECTB.

4. JJabopaTopHas paboTa
Ned4 «Ilomydenne dTUIICHA U
H3y4YEHUE €r0 CBOMCTBY.




BEIIIECTB WJIM NMPOJYKTOB PEAKLINN);
OK 1,0K 2, OK 5, TIK 4.3

IPOIYKTOB PEaKIIHH);

- yMETh XapaKTepH30BaTh
XUMHUUYECKUE MPOLIECCHI, JISKAIIHE B
OCHOBE MPOMBIIIICHHOTO TTOTyYCHUSI
CEpPHOM KHMCJIOThI, aMMHUAaKa, a TAKKE
c(hOpMHUPOBAHHOCTH MPENICTABICHUN
00 00IIMX HAYYHBIX MPUHIMIAX U
9KOJIOTHYECKHX MPOodIeMax
XMMHUYECKOT0 TIPOM3BOJICTBA;

OK1, OK2, OK4, OKS5, OK7, 11K 4.3

- yMEeT XapaKTepH30BaTh XUMHUCCKUE
HPOLIECCHI, JISKAIIHNE B OCHOBE
MIPOMBIIIICHHOTO MTOJYYSHHUS CEPHOM
KHCJIOTBI, aMMHaKa, & TAKKe
cOpPMHUPOBAHHOCTD TPEACTABICHHUH 00
00IIMX HAYYHBIX MPUHLIUIAX H
3KOJIOTUYECKHUX TTPOOIeMax
XUMHUYECKOTO TTPOM3BOICTRA;

- YMCTb NPUMCHATD IMOJIOKCHUA
TEOPUU CTPOECHUS OPTaHUYECKUX
Bemects A.M. bytieposa s
06’LHCHCHI/I$I 3aBHCHUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUSI;
3aKOH COXPAHEHHUSI MacChl BEIECTB;
OK1, OK2, OK4, OKS5, I1K 4.3

- YMCECT MPUMCHSTH IMOJIOKCHUA TCOPUHN
CTPOCHUS OpraHUYeCcKuX BenecTB A.M.
Bytnepora ajis 00bsICHEHUS
3aBUCHMOCTHU CBOMCTB BEIIIECTB OT UX
COCTaBa M CTPOCHUST; 3aKOH COXpaHEHUS
MAacChl BEIIIECTR;

- YMETb UCIOIB30BATh XUMHUECKYIO
CHUMBOJIMKY IS COCTaBJICHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BepHYTOM, COKpAIICHHOM )
(hopMyn OpraHIYeCKUX BEIIECTB U
YpPaBHEHUN XUMHUYECKUX PEAKIIUH,
M3TOTaBIUBATh MOJIEITH MOJIEKYII
OpPTaHWYECKHX BEIIECTB IS
WJUTFOCTPALIMK UX XUMHYECKOT 0 U
[IPOCTPAHCTBEHHOI O CTPOCHMUS;
OK1, OK2, 11K 4.3

- YMECT UCII0JIb30BaTh XUMHUYCCKYIO
CHUMBOJIMKY IJIA COCTABJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BepHyTOM, COKpanieHHoH) Gopmy
OpPraHUYECKUX BEIECTB U YPABHEHUU
XUMHNYECKUX peaKqu/'I, U3roraBJINBATh
MOJIEITN MOJIEKYJI OPTaHUYECKUX
BEIIIECTB ISl WILTFOCTPAITUH WX
XMMHYECKOT0 ¥ IIPOCTPAHCTBEHHOTO
CTpOCHUS;

- YMETh YCTaHABJINBATh
MPHHAIIIEKHOCTD U3yYEHHBIX
OpPraHMYECKHX BEIIECTB 110 X
COCTaBY M CTPOCHHIO K
OIpeNeNeHHOMY Kiaccy/TpyIine
coeMHEeHNH (YTIIeBOJOPOIBI,
KHCJIOPOJT ¥ a30TCOJIEpKAIIHEC
COC/IMHEHUS, BBICOKOMOJICKYIISIPHBIC
COC/IMHEHUS ), 1aBaTh UM Ha3BaHHS
MO CHCTEMATUYEeCKOW HOMEHKIIAType
(IUPAC), a Taxxe NpUBOIUTH
TPUBHATBHBIC HA3BAHUS OTJEIBHBIX
OpPraHNYECKHUX BENIECTB (ITHIICH,
MPOIHJIICH, AllCTHJICH,
STUJICHTJINKOIb, TIUIEPHH, (EHOI,
(bopmanbaeru, aneTanbIer I,
MypaBbHHAs KHCIIOTa, YKCyCHAsS
KHCJIOTa, OJICMHOBAs KUCIIOTA,
CTeapUHOBAs KUCIIOTA, TIIF0K034,
GbpykTO3a, Kpaxmal, IeuT03a,
TJIMIIVH);

OK 1, OK 2, OK 5, TIK 4.3

- YMEET yCTaHaBJIUBaTh
IPUHAIEKHOCTh U3ydEHHBIX
OpPraHMYECKUX BELIECTB 110 UX COCTABY U
CTPOEHHUIO K OIpelelIEHHOMY
KJIACCY/TPYIIIe COeTNHEHHH
(yrmeBomopobl, KHCIOPOT U
a30TCoAeprKalINe COeANHEHNUS,
BBICOKOMOJIEKYJIIPHBIE COCUHEHMS),
JaBaTh UM Ha3BaHUSI 10
CHUCTEMaTUYECKON HOMEHKIIAType
(IUPAC), a Takxe IpuBOIUTH
TPUBUAJIbHBIC Ha3BAHUS OTACIBHBIX
OpPraHMYECKHX BELIECTB (STHIIEH,
MIPONMJICH, alleTUJICH, STUICHTJIMKOIb,
rmnepuH, ¢heHon, GopMaabaeru,
areranbIerul, MypaBbUHAas KUCIIOTA,
YKCYCHasl KHCJIOTa, OJICMHOBAsI KMCJIOTA,
CTEapUHOBAasI KUCJIOTA, IJIIOKO34,
(bpykTO3a, Kpaxmal, LeIn03a,
TJTHIIVH);

- YMETh XapaKTepHU30BaTh COCTAB,
CTpoeHue, PU3NIECKUe U
XUMHYECKHE CBOMCTBA THITMYHBIX
MIPEJCTABUTENEH Pa3IMYHBIX KI1aCCOB
OpPTaHUYECKHX BEIIECTB (METaH,
9TaH, STUJICH, TPOIUJICH, alleTHIICH,
Oyranuen-1,3, metmnOyTanuen-1,3,

- YMEeT XapaKTepHU30BaTh COCTAB,
CTpoeHUe, GU3NYECKHE U XUMUIECKUE
CBOICTBA TUIMMYHBIX MMPEICTABUTENEH
Pa3TUYHBIX KIaCCOB OPTaHUYECKUX
BEIeCTB (METaH, 3TaH, dTHIICH,
MIPOITWJIEH, arleTuieH, Oyraauen-1,3,
MeTrioyTaaueH-1,3, 6eH301, MeTaHo,

1. 3amanus Ha cocTaBieHUE
MOJICKYJISIPHBIX W HOHHBIX

peakuuu c y4acTHEM
OKCH/IOB, KHCJIOT,
OCHOBaHMM u conen,
VMOHHBIX PEAaKIUI THIPOIN3a
coJien, YCTaHOBJICHUE
HU3MCHCHUA KHUCJIOTHOCTH
CpenBbl.

2. JlaboparopHas pabora Ne
1 «Peakuuu THIPOIH3AY.

I13 Ne 8

1. 3aganust Ha cOCTaBIICHUE

Ha3BaHUU OpraHUYECKUX
COCIMHEHUI o
TPUBHAIILHOU 158105
MEXYHApPOIHOI
CHUCTEMAaTUYECKOU
HOMEHKJIaType.

2. 3amaHus Ha COCTaBJICHUE
IMMOJIHBIX W  COKpall€HHBIX
CTPYKTYPHBIX bopmyn
OpPraHn4eCKux BCIIIECTB
OTJENbHBIX KJIaCCOB.

3. 3agaun Ha oOIpenencHue

MPOCTEHIIICH hopMyJibI
OpPraHUYecKO  MOJIEKYJIbI,
WUCXOd W3 DIIEMEHTHOTO
cocrasa (B %).

3agaun Ha pacyueTs
TETIJIOBBIX adexToB
XMMHWYECKUX  peakluuil u

OTIpeNIeNIeHrEe TUTIA PEaKITINI
(mo Te TIOBOMY 3 deKTy:
9K30- ¥ DHAOTEPMHUUICCKHE).
ITpaxTuko-

OpPUEHTHPOBAHHBIE 3aJaHU
Ne 11 Ha npumeHeHue
npunuuna Jle - Ilatense

HaxXOXIEHUs HarpaBlCHUsS
CMELICHUs paBHOBecHUs
XUMHUYECKOM  peakuuu U
aHanmu3 (akTopoB,

BIMSIOIMX Ha CMEIICHUE
XMMHYECKOTO PAaBHOBECHSL.
Jlaboparopnast pabora Ne 6

«U3yuenue BIIMSIHUS
pa3nuyHbIX (aKTOpOB Ha
CMelleHne XUMHUYECKOTO
PaBHOBECHUSD).

3ajaul Ha NPUTOTOBIICHUE
pacTBOpPOB.

2. IIpaxTuxo-
OpPUEHTHPOBAHHBIE

pacuetHble 3amanuss Ne 12




OCcH30J1, METaHOJI, 3TAHOI,
STHJICHTJIUKOJIb, TIIUICPHH, (BEHOI,
areTanberu I, MypaBbUHAs U
YKCYCHast KHCJIOTBI, TJIFOK03a,
KpaxMaJl, HeJLIr03a,
AMHHOYKCYCHAs KHCII0Ta),
HJUTIOCTPUPOBATH TEHETHUECKYIO
CBA3b MCXKIY HUMU YPaBHCHUAMHA
COOTBCTCTBYIOIIUX XUMUUYCCKHUX
peaKuui ¢ UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYIIL;

OK1, OK4, OK5, OK7, IIK 4.3

3TaHOJI, STUJICHTJIUKONb, TIUIEPHH,
(heHoON, aneTaNBACTH I, MypaBbUHAS U
YKCYCHAasl KHCJIOTHI, TTIIOKO03a, KpaxmMal,
LEJUTI003a, aMUHOYKCYCHAsI KUCIIOTA),
UJUTIOCTPUPOBATH T€HETUUYECKYIO CBSI3b
MEXIY HUMHU YPaBHCHUSIMU
COOTBCTCTBYIOIIUX XUMUUCCKUX
peaKkuuii ¢ UCOJIb30BaHUEM

CTPYKTYPHBIX (hOpMYIT;

- YMETb ONpPEAEIATh BUABI
XUMHYECKON CBA3H B OPraHHMYECKUX
COEIMHEHUAX (OTUHAPHBIE U
KpaTHBIE);

OK1, OK2, 11K 4.3

- YMEET ONpeAessATh BUIbI XUMHUECKON
CBSI3M B OPTaHMYECKUX COCIUHEHUSIX
(omuHapHBIE U KpaTHBIE);

- YMETh XapaKTepU30BaTh UCTOUHUKH
YIJIEBOJIOPOTHOTO ChIPhs (HE(PTH,
MPUPOHBIN Ta3, yroyib), CIOCOOBI HX
nepepaboTKH U MPAKTHUECKOE
MPUMEHEHHE MTPOTYKTOB
nepepadoTKH;

OK1, OK2, OK4, OKS5, OK7, 1K 4.3

- YMEeT XapaKTepHU30BaTh HCTOYHUKH
YIJICBOIOPOTHOTO CBHIPhs (HE(PTh,
MPUPOJIHBIN Ta3, Yrolib), CIOCOOBI HX
nepepabOTKH U MPAKTHIECKOE
MIPUMEHEHHE MTPOAYKTOB MepepadoTKu;

- YMETh BBISBIISTH XapaKTePHBIE
TIPU3HAKY TIOHSTHH, yCTAHABINBATh
WX B3aMOCB$I3b, NCIIOJIH30BATh
COOTBETCTBYIOIINE MOHATHS TIPU
OIMCAaHUM COCTaBa, CTPOCHUS U
MIpEeBpAIIEHN OPTaHUYECKUX H
HEOPTaHWYECKUX COEAMHEHUM;
OK1, OK2, OK 7,11K 4.3

- YMEET BBISBIISITh XapaKTepHBIC
MIPU3HAKY MMOHATHH, YyCTAaHABIINBATH UX
B3aMMOCBSI3b, UCIIONB30BaTh
COOTBETCTBYIOIIHE MTOHATHS TIPU
OIMCAaHWH COCTaBa, CTPOCHUS U
MpeBpaIIeHuil OpraHNIecKuX 1
HEOPraHWYeCKUX COeINHEHHI;

- YMETh IUIAaHUPOBATH U BBIOJIHSTh
XUMHUYECKUH IKCTIEPUMEHT
(TIpeBpaIIeHns OpraHuIeCcKUuX
BEIIECTB IPH HarpEBaHHH,
MOTy4YeHUE STHICHA U U3YYCHHUE ero
CBOMCTB, KAYeCTBEHHBIE PEAKIINU
OpTaHNYeCKHX BEIIECTB,
JeHaTypalus OEIKOB MPU
HarpeBaHUH, IIBETHbIC PEaKIINH
OCITKOB) B COOTBETCTBHH C
MpaBMJIAMU TEXHUKH 0€30MacHOCTH
npu 0OpaIleHn! C BEIIECTBAMU U
1ab0paTOPHBIM 000PYIOBaHUEM,
MPENCTABIATH PE3YIbTAThI
XMMHYECKOTr0 3KCIIEPUMEHTA B
(bopme 3anmucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIHH 1
(bOpMyIMpPOBaTh BBHIBO/IBI HA OCHOBE
ITHX PE3yJIbTaTOB;

OK1, OK2, OK4, OKS, OK7, 11K 4.3

- yMeeT IJIaHUPOBATh U BHINOIHATH
XMMHUYECKUI SKCTIEPUMEHT
(TIpeBpalIeHNs] OPTaHNYECKUX BEIIECTB
IIPY HAarPEBAHNU, OITyYECHUE ITUICHA U
U3y4deHHE eT0 CBOMCTB, KAUeCTBEHHBIE
pEaKIMy OpraHUYECKUX BEIIECTB,
JeHaTypanus OeJIKOB IPH HATPEBAHUH,
[IBETHBIC PEAKIINN OEITKOB) B
COOTBETCTBHU C IPaBHIAMH TEXHUKU
0e30I1acHOCTH TPH 00paIeHUH C
BEIIECTBAMU M JJAOOPATOPHBIM
000pyI0BaHHEM, TIPEICTABIISAT
pe3yIbTATHl XUMUYECKOTO
SKCIIepuMeEHTa B (popMe 3armmcu
YPaBHEHHH COOTBETCTBYIOIINX PEaKIUit
¥ (opMyIHpOBaTH BBIBOJIBI HA OCHOBE
9THX PE3yJIbTaToB;

- YMCTb IIJIaHWPOBATH U BBIMIOJIHATH
XUMUYCCKUH OKCIICPUMCHT
(paSJ’IO)KeHI/Ie NepoKcruga BOAOpOJa B
MNPpUCYTCTBUU KaTaJIM3aToOpa,
onpeaAciICHUC Cpebl paCTBOPOB
BCIICCTB C IMTIOMOIIBIO

- YMEeT IUIaHUPOBATh U BBIIOIHATh
XUMHUYECKUH SKCIIEPUMEHT (pa3ioxKeHue
NEPOKCHAa BOIOPOJA B IPUCYTCTBUU
KaTalau3aTopa, ONpeneIeHne Cpeabl
pPacTBOPOB BEILIECTB C HOMOILBIO
YHHBEPCAJIBHOI'O MHIMKATOPA, BIUSHHE

Ha JIUCIICPCHBIC CHUCTEMBI,
HCIIONIb3yeMbIC B OBITOBOM U
NPOU3BO/ICTBEHHOMN
JeATEIIBHOCTH YEIOBeKa
JlaGopartopHas pabora Ne 7,
8 (Ha BBIOOD):
- IIpurorosnenue
PacTBOpOB;

- Hccnenosanue
JUCTICPCHBIX CUCTEM

13 Ne 13 KauecTtBeHHbIC
peaKIuy, XapakTEepHBIE A
OOHapyKeHUs
HCOPraHn4CCKUX BCIICCTB
JlaGopartopHast pabora Ne 8
OO6HapyKeHHe
HCOPraHW4YCCKUX BEHICCTB C
UCIIOJIb30BaAHUEM
Ka4C€CTBECHHBIX
AHAJIMTUYECKUX pPeaKui

1. JlTaboparopHast pabora Ne
9 (ua BBIOOD):

— KauecTBeHHBIE peakIuu
Ha  OTHENbHBIE  KIJIACCHI
OpPraHMYECKHUX BEIIECTB;

— KauecTBeHHBI  aHanu3
OpraHUYeCKUX COEIUHEHUH
1o (GYHKIIMOHAIBHBIM
rpymmam.

2. IlpakTudeckume 3amaHus
Ne 14 =Ha cocraBieHue
Ka4eCTBEHHBIX peakiuin
OoOHapyKeHUS
OpTraHUYeCKUX COCNUHEHUH.
13 Ne 15 DOxonormyeckas
0e30macHOCTh TOCIEICTBUI
OBITOBOI u
MPOU3BOJICTBEHHOMN
JIeSITeTFHOCTH YeIOBeKa
Keiic (c yuerom Oymymiei
npodeCCHOHATBHOMN
JIEeATEITBHOCTH )
Bo3MoxxHBIE TEMBI KEHCOB:
1. Tloremsienne kiIMMara u
BBICBOOOXICHHE  Ta30BbBIX
THIPATOB CO JHA OKEaHa.

2. Bynyuue matepuansl Jis
aBua-, MalmHO- |
pruOOpPOCTPOCHHUS.

3. HoBele Mmarepuansl uis
COJTHEYHBIX 0aTapeid.
KonTponmupoBaTe KadecTBO
CBIPBS, MOJTy4aeMbIX




YHUBEPCAILHOTO HHIIMKATOPA,
BJIMSIHHE Pa3IMYHbIX ()aKTOPOB HA
CKOPOCTh XMMHUYECKOH PeaKIlny,
PEaKIu HOHHOTO OOMEHa,
Ka4eCTBEHHBIC PEaKLUK Ha CYyIb(at-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA
KaTUOH aMMOHUS, pEHICHUC
OKCIICPUMCEHTAJIBHBIX 3a1a4 110
TemaM "Merambsl" u "Hemerasbr")
B COOTBCTCTBHU C IIpaBUJIaMU
TEXHUKHU O€30MaCHOCTH MPU
0OpallleHUH C BEIIECTBAMU U
n1abopaTopHBIM 000pPYI0OBAHHUEM,
NIPEACTABIATh PE3YIbTATHI
XUMHYECKOr0 3KCIIEPUMEHTA B
(dhopMme 3anucH ypaBHEHU N
COOTBETCTBYIOIIMX PEAKLMMI U
(hopMyTUpPOBAThH BHIBOJIBI HA OCHOBE
JTUX PE3YJIbTATOB;

OK1, OK2, OK4, OKS5, OK7, I1K2.2

pa3IuyHbBIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKOW peakiy, peakiuu
MOHHOTO 0OMeHa, KauyeCTBEHHBIC
peakuuu Ha cynbdat-, kKapOoHaT- 1
XJIOPUI-AaHUOHBI, Ha KATUOH aMMOHHUS,
pelIeHne 3KCIepuMeHTaIbHbIX 3a/1a4 10
temaM "Merasuibl" 1 "Hemeramnsl") B
COOTBETCTBUU C MPaBUIIAMH TEXHUKU
0e30MacHOCTH MPH 00paIICHUH C
BEIIECTBAMU 1 1a0OPaTOPHBIM
000pyTIOBaHUEM, TTPEICTABIIATh
PE3YNBTaThl XUMUYECKOTO
JKCIepUMEHTa B (hOpMe 3aIiCH
YpaBHEHUI COOTBETCTBYIOIIMX PEAKLIUN
1 GOpPMYITHPOBATH BHIBOJBI HA OCHOBE
9THX PE3yJIbTATOB;

- BJIQJIETh CUCTEMOI 3HAHMIT 00
OCHOBHBIX ME€TOaax HaquOFO
IIO3HaHUA, I/ICHOJ’II)?,yeMI)IX B XUMUHU
IIPY U3YYEHNH BEIIECTB U
XUMUYECKUX SIBJICHUH (HAOIOIeHNE,
U3MEpeHre, SKCIIEPUMEHT,
MOJICTTUPOBAHUE), UCITOJIE30BATH
CHCTEMHBIE XUMUYECKHE 3HAHUS IS
TIPUHATHS PEIICHUN B KOHKPETHBIX
JKU3HCHHBIX CUTYAIUsAX, CBI3aHHBIX
C BEIIECTBAMH U MX ITPUMEHEHHEM;
OK1, OK2, OK4, OKS, OK7, IIK 4.3

- BJIaJIEE€T CUCTEMOM 3HAHUH 00
OCHOBHBIX METOAAaX Haquoro
ITO3HaHMUA, I/ICHOHB3yeMBIX B XUMHUHU HpI/I
I/I3y‘IeHI/H/I BCIICCTB U XUMHUYCCKUX
SIBJICHUN (HAOJIIOICHTEe, U3MEpPEHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHHE),
HCIIO0JIb30BaTh CUCTEMHBIC XUMHYECKHE
3HAHUS TS IPUHATHS PEIICHUH B
KOHKPETHBIX KU3HCHHBIX CUTYAITHX,
CBSI3aHHBIX C BEIIECTBAMM U UX
MIPUMEHEHHIEM;

- cOOJIOAATh MpaBHIIa TIOJIH30BAHUS
XUMUYECKOU MOCYI0M U
71ab0paTOPHBIM 000PYyIOBAaHUEM, &
TaKKe MpaBuiia 00paIIeHus ¢
BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBIITOTHEHUTO
71a00PaTOPHBIX XUMUYECKHUX OMBITOB;
OK1, OK2, OK 7, 11K 4.3

- cOOJTIOaeT IpaBuIIa MOTH30BAHUS
XUMHUYECKOH ITOCYAO0H 1 JTaO0OpaTOpHBIM
000pyIOBaHMEM, a TAKKE TpaBUiIa
oOparieHusI ¢ BeecTBAMHU B
COOTBETCTBHH C MHCTPYKIIHSIMH TTO
BBITIOTHEHHUTO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB;

MIPOAYKTOB
KonTponuposats pacxon
CBIPBS TIPOTYKIIH,
peareHToB, KaTalu3aTopos,
TOTIJIUBHO-9HEPT €TUYECKUX
pecypcos

- yMeTh KPUTHYECKH aHAJM3HPOBATh
XUMHYECKYI0 HH(POpMaIHIO,
MOTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB
(cpencrBa MaccoBoii nH(popMaIuy,
WnTepHer u npyrux);

OK1, OK2, IIK 4.3

- yMeeT KPUTHYECKH aHAJM3HPOBAThH
XUMHUYECKYIO HHPOPMAIIHIO,
MOTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB
(cpencrBa MaccoBoii nH(OpMAaIUH,
WHTepHeT U IpyTHX);

- IMETh TIPE/ICTABICHUS O
XUMHYECKOH COCTaBJISIONICH
€CTECTBEHHO-HAyYHON KapTHHEI
MUpa, POJIH XUMHHU B TIO3HAHUHU
SIBIIGHUI IPUPOJBI, B (OpMUpPOBaHUHU
MBIIUIEHUS U KyJIbTYPBI JIMYHOCTH,
ee (QyHKIIMOHALHOW TPAaMOTHOCTH,
HEOOXOAMMOM JIJIs pelIeHus
MPaKTUYECKUX 3a]1a4 U
SKOJIOTMYECKH 000CHOBAHHOIO
OTHOUIEHUS K CBOEMY 3/10POBbIO U
NIPUPOJTHOU cperie;

- IMEET TPENCTABICHUS O XUMUYECKON
COCTAaBIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XUMHHU B
MO3HAHUHU SBJICHUI IPUPOJIBI, B
(hOpMHPOBAHUM MBILIUICHUS M KYJIBTYPbI
JUYHOCTH, €€ PYHKITHOHATLHON
TPaMOTHOCTH, HEOOX OTUMOM JIIIst
pelIeHus MPaKTHYECKUX 33729 U
JKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U
TIPUPOJTHON Ccpere;

[IpakTuxo-
OPHEHTHUPOBAHHBIE
TeopeTnyeckue 3ananus No2
Ha XapaKTepH3aLHnIo
XUMHYECKUX 3JIEMEHTOB:
«Merannuieckue /
HEMETaJUINYEeCKHEe CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTh U
CPOICTBO K  3JEKTPOHY
XUMHYECKUX JJIEMEHTOB B

COOTBETCTBHE c ux
9JIEKTPOHHBIM CTPOEHHEM U
MOJIOKEHUEM B
MEPUOINYECKON  CHCTEME
XUMUYECKHX 3JIEMEHTOB
H.N. MenneneeBay.
IIpakTko-

OPUCHTUPOBAHHBIC 3aJaHUA




OK1, OK2, OK 7,T1K 4.3

- coOI0aTh MPABUIIA IKOJIOTHYECKH
1enecoo0pa3Horo NOBEACHUS B OBITY
U TPYJAOBOU JESATEIBHOCTH B LIENSX
COXPAHEHMS CBOETO 340POBbs U
OKpYXKaroIel IPUPOJHOMN Cpelbl,
OCO3HABaThb OIACHOCTb BO3JACUCTBUS
Ha JXUBBIC OPTraHU3MbI
OIIPEEIIEHHBIX OPTaHUYECKUX
BCHICCTB, IIOHUMAas CMBICJI
noka3zatens [1IK (mpenensHo
JIONTYCTUMOW KOHIEHTPAIUH ),
MOSICHATH HA MPUMEPaX CIOCOOBI
YMCHBIICHUSA U NPEAOTBpAICHUA UX
BPEAHOI0 BO3/ICHCTBHS HA OPTaHU3M
YEJIOBEKA;

OK1, OK4, OKS5, OK7, TIK 4.3

- cOOII0JaeT MpaBUIIa SKOJIOTHYECKH
1eN1ecO00pa3HOro TIOBEICHHS B OBITY
TPYJOBOM NEATEIBLHOCTHU B LIETISAX
COXpPaHEHHs CBOET0 370pPOBbS U
OKpY>Karolllel MPUPOAHOU CPELbI,
0OCO3HaBaTh ONACHOCTh BO3JIEUCTBUA Ha
JKHUBBIC OpraHU3MBbI OITPEACICHHBIX
OpPraHn4eCKuX BCUICCTB, TOHUMAasA
cmbicn nokazatens [IIK (mpenensHO
JIOTTYCTUMOM KOHILEHTPAIUH ), IOSCHATh
Ha IpUMepax CriocoObl YMEHBIICHUS U
MMPpEAOTBPALICHUA UX BPEAHOI'O
BO3/ICICTBUS Ha OpPraHU3M YEJIOBEKA;

Ne 10 mo cocraBieHHUIO
XUMHYECKUX  pEeaKIuil ¢
ydacTueMm OpPraHHYECKUX
BEILIECTB, UCTIOJIh3YEMBIX
JUIST X WACHTU(QUKAIUU B
OBITY U IPOMBIIIUICHHOCTH

1. JlaGopatopHast pabora Ne
5 Ha BBIOOD:

- «Ormpenenenue
3aBHCHMOCTH CKOPOCTH
peakiuuu OT KOHLIEHTpALWHU
pearupyrorx BEHIECTBY;

- «Ormpenenenue
3aBHCHMOCTH CKOpOCTH
peaKIuu OT TEMIIEPATYPhI».
2. ITpakTuko-
OPUEHTHUPOBAHHBIE
TeopeTuueckrue 3amaHus Ne
11 Ha aHanu3 (HaKTOpOB,
BIIUAKOIINX Ha HU3MCECHCHHE
CKOPOCTH XUMHUYECKOU
peakiuu.




