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PaGouast mporpamma pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMHU:

- dezaepanbHOrO TOCYJAPCTBEHHOTO OOpa30BaTEIbHOIO CTaHAApTa CPEAHEro OOIIero
oOpa3oBaHUs, YTBEPXKICHHOrO mpukazoM MuHoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBanHoro MunucrepctBoM toctuuuu Poccuiickoit ®eneparuun 7 wurons 2012,
peructpanroHHblid Ne 24480);

- @enepaJIbHOTO  TIOCYIAapCTBEHHOIO  00pa30BaTENbHOIO  CTaHJApTa  CPEIHEro
podecCHoHATEHOTO o0pazoBaHus 1o npodeccun 15.01.38 OmnepaTop-Hanaauuk
MeTauI000padaThIBAIOIINX CTAaHKOB, yTBepkaEHHOro Ilpukaszom MuHHCTEpCTBA MPOCBEUICHUS
Poccuiickoit @enepanun ot 15.11.2023 N 862 (3apeructpupoBad B Muntocre PO 15.12.2023 N
76434);

C y4ETOM:

-  @enepanpHON  00pa30BaTENBHOM TPOTPAMMBI  CPEIHETO O00mero oOpa3oBaHMS,
yrBepxkaeHHol IIpukasom MunucrepctBa mnpocBemienus PO ot  18.05.2023 Ne 371
(3apeructpupoBanHoro MuHuctepctBoM rocturn Poccuiickorr ®denepanuun 12 utons 2023,
peructpaiioHHbIl Ne 74228);

- TpUMEPHOM paboueil mporpaMmbl 00IIE00pPa30BATEIBLHON JAUCIHUIUIMHBI « XUMUS» IS
pohecCHOHATBHBIX 00pa3oBaTENbHBIX  OPraHHU3alNM, 0700peHHOM Ha  3acellaHuu
[Temaroruueckoro coBera ®I'BOY AITO UPTIO npoTtokosiom Ne6/2025 ot «18» ampens 2025 rona

Pabouas nmporpamma paccMoTpeHa
Ha 3acemanuu [IK OOuOI'CH
ITpotoxoa Ne 9 ot 21.04.2025 r.
[Ipencemarens 1K

e E.C.barnacora

Pabouyto nporpamMmmy paspaboTait:
T.A. PwxankoBa, ImpernojaBaTeNb  BbICIIEH  KBaJU(HUKAIMOHHON  Kareropuu, OHOJIOT,
MIPEero1aBaTellb ONOJIOTUU U XUMUHU
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMEI
OBIEOBPA3OBATEJIBHOM JUCLUATIJIMHBI
OVY/1.07 XUMUS

1.1. llenb 1 MecTO AMCHMILUIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI POrpaMMBbl
Hens gucummuubel: @opMUpOBaHHME Y CTYIEHTOB IIPEIACTABJICHHS O XUMHUYECKOU
COCTaBJISIIOLEH €CTECTBEHHO-HAyYHOW KapTHHbI MHpa KaK OCHOBBI IPHUHATHS DPELIEHUN B
YKU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO MOBEJICHUS B IPUPOJHON Cpelie.

Oo6meobpazoBarenbaas gucnuiimaa OV .07 Xumus sBisiercss 00sS3aTeIbHONW YacThIO
00m1eo0pa3oBaTenpLHOrO MUKIIA 00pa3oBareabHOM mporpaMMel B cootBercTBHr ¢ DI'OC CITO 1o

npodeccun 15.01.38 Oneparop — HaTaAUUK METAII000Pa0ATHIBAIOIINX CTAHKOB.

1.2. Ilnanupyemblie pe3yJibTaThl 0CBOEHHUS 00111€00Pa30BaTeIbLHON M CHUIITHHBI

[Inanupyemslie

pe3ynbTaThl  OCBOCHHS

00111e00pa3oBaTeIbHOM

JAUCIHUITIINHBI

onpezenstorcs B cootBerctBUU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO. Ocoboe 3HaueHUE

TUCUMILTMHA UMeeT ripu GpopmupoBanuu u pazsutuu OK u T1K.

B pe3synbpTaTe ocBOSHUS AMCIUTUITMHBI OO YJarOIIHICS JOJIKEH:

Ko 1 HaumeHnoBanue
(dhopmMHpyeMBbIX
KOMIETEHIINH

[nannpyembie pe3yabTaThl OCBOCHUS TUCIUIIIINHBI

OO01mmue

OK 01. Beibupats
crocoObI peleHus 3a1a4
npodeccCuoHaTbHOM
JESTEIbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OBJ1aJileHHe YHUBEPCAJTbHBIMU
Y4eOHbIMHU MO3HABATEIbHBIMHU
NelCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE IeHCTBHUS:
- CaMOCTOSITEIHLHO (POPMYIUPOBATH U
aKTyaJIM3UpPOBATH IPOOIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

- ONPENENATh LEIH ACSITEIbHOCTH,
3a71aBasi mapaMeTphbl U KPUTEPUHU UX
JIOCTHKEHMSA, COOTHOCUTD
pe3yJbTaThl ACSITEIBHOCTH C
IMOCTaBJICHHBIMU ILICIIAMU;

- UCIIOJIL30BaTh P OCBOCHUU
3HAHUU TPUEMBI JJOTHYECKOTO
MBIIIJICHUS - BBIICTATH XapaKTEPHbIE
MIPU3HAKYU MIOHATUI U YCTaHABIUBATH
HUX B3aHMMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE TOHATHUS AJIs
0OBSICHEHUS OTJICIbHBIX (DAKTOB U
SIBJICHU;

2) 6azoBbIe UCCIeA0BATEIbCKHE
JEeHCTBHUA:

- BIIaJICTh OCHOBAMH METOJIOB
Hay4HOT'O MO3HAHUs BELIECTB U
XUMUYECKUX PEAKIUH;

- opmynHupoBaTh 1ENU U 330aYU
HCCICA0BAHMS, UCIIOIb30BaTh
IMOCTABIICHHEIC U CAMOCTOSITEIBHO
chopMyIUpPOBaHHBIE BOTIPOCHI B
KaueCTBE MHCTPYMEHTA MO3HAHUSA U

JucuunnuHapHbie

- 3HaTh OCHOBOTIOJIATAIOMINE
MOHATHUS (XUMAYECCKUN
DIIEMEHT, aTOM, U30TOTI,
AEKTPOHHAS 000JI0YKa
aToMma, s-, p-, d-aekTpoHHbBIE
opOuTamu aTOMOB, MOJIEKYJIa,
BaJICHTHOCT,
AIIEKTPOOTPHIIATEIIBHOCTB,
XHUMUYECKas CBA3b,
CTPYKTypHas popmyra
(pa3BepHyTas u
COKpAIIICHHAs ), MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIT
00BeM,
AIIEKTPOOTPHIIATEIIBHOCTB,
CTETeHb OKHUCIICHUS,
XAMUYECKasi CBSI3b
(KoBaJICHTHAs1, HIOHHAS,
METaJUINYECKas,
BOJIOpOJHAs),
KpUCTAJITMYECKas pelieTka,
TUIIBI XAMUYECKUX PEAKIINH,
pacTBOp, SIEKTPOIHTHI,
HEDIIEKTPOJIUTHI,
AIIEKTPOJIUTHYECKAS
JUCCOLIUAIINS, OKHUCIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh
XUMHYECKOHN peakinu,
XHUMHYECKOE paBHOBECHE,
YIIEPOJHBIN CKENeT,




OCHOBBI 17151 (JOPMHUPOBAHUS
TUIOTE3bI IO IPOBEPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

- BJI/ICTh HABBIKAMU
CaMOCTOSATEIBHOTO TUTAHUPOBAHUS U
IIPOBE/ICHUS YICHUYECKUX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATH
YMEHHMsI HaOII01aTh 33 X0JI0M
nporiecca, CaMOCTOSITETIHHO
IPOTHO3UPOBATH €T0 PE3yJbTaT,
dbopmynpoBaTh 0000IIEHHS U
BBIBO/Ibl OTHOCHUTEIIEHO
JOCTOBEPHOCTH PE3yJIbTATOB
UCCIIEIOBAHMSI, COCTABIIATh
000CHOBAHHBII OTYET O
IpoJIeJIaHHOM paboTe;

- IPHOOPETATH OMBIT YICHUIECKOH
HCCIIEI0BATENBCKON U TPOECKTHOM
NeSITeTbHOCTH, TIPOSIBIIATH
CIIOCOOHOCTH ¥ TOTOBHOCTb K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB
pelIeHus MPaKTHYECKUX 3a1a4,
IPUMEHEHHIO Pa3InYHbIX METO/I0B
NIO3HAHUS;

3) pabora ¢ ungopmanmueii:

- OPUEHTHUPOBATHCS B PA3IUYHbIX
HMCTOYHHMKAX MHPOpMAIUH (HAYIHO-
HOMYJIsIpHAs JINTEpaTypa
XUMHYECKOI'O COJepKaHMU,
CIpaBOYHbIE IOCOOUS, pecypehl
WuTtepHera), aHaIM3UPOBATh
UH(POPMALIUIO PA3INYHBIX BUJIOB U
(GopM npencTaBiieHUs, KpUTHUECKH
OLICHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTb;

- (hopmynHpoBaTh 3arpocs U
IPUMEHSTH Pa3InYHble METO/IbI IIPU
MOUCKE U 0TOOpE MH(POPMALIHH,
HE00XO0IMMOM AJIs1 BBIIIOJHEHUS
y4eOHBIX 337124 OIPEJEICHHOIO
THUIIA,;

- CaMOCTOSATEIBHO BHIOUPATH
ONTUMAJIbHYIO (hOpMYy
npezcTaBieHus HHPOpMaLuu
(cxembl, rpaduku, AUarpaMMmBl,
TaOJMIIbI, PUCYHKH U APYTHE);

- HCIOJIb30BATh HAYYHBIN S3bIK B
Ka4yecTBe CPe/ICTBA MpH paboTe ¢
XUMUYECKON MH(POpPMAIIHei:
OPUMEHSTh MEXKIIPEIMETHbBIE
(pu3nueckue U MaTEeMaTHYECKHUE)

(byHKIIMOHATIBHAS TPYIITA,
paznukai, u3omepus,
M30MEPBI, TOMOJIOTUYECKUI
Psi, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOI U
a30TcoJIeprKalIne
COCIMHEHUSI, MOHOMED,
M0JIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE
COE/IMHEHU); TEOPUU U
3aKOHBI (T€OpUs CTPOCHUS
opranmyeckux Beniects A.M.
byrneposa, Teopus
ANEKTPOJIUTUYECKON
JIUCCOLIMALINY,
nepuoandeckuii 3akox .M.
MeneneeBa, 3aK0H
COXpaHEHHUS MACChI BEILIECTB,
3aKOH COXpPaHEHUS U
MIPEeBpAICHUS SHEPTUN TIPH
XUMHYECKUX PEaAKIIHsIX),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XHMHH,
MHPOBO33pEHYECKUE 3HAHUS,
JeXalue B OCHOBE
MOHUMAaHMSI IPUYMHHOCTH U
CUCTEMHOCTH XUMUYECKUX
SBJICHUH, (aKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJy4YCHUH U
0€301acHOM HCIIOJIb30BAHUU
BaKHEHIINX HEOPraHUYECKUX
Y OPraHUYECKUX BEIECTB B
OBITY U IPAKTUYECKOI
JESITEIbHOCTH YEJIOBEKa,

- YMETh XapaKTepU30BaTh
MCTOYHUKH YTJIEBOIOPOJTHOTO
CBHIpbsl (HeTh, MPUPOTHBIN
ras, yrojib), CHoCOObI UX
nepepaboTKH U
MPAKTHYECKOE IPUMEHEHUE
IPOAYKTOB MepepadoTKH;

- UIMETh CUCTEMY 3HaHUM 00
OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCTIOIb3yEMBIX B
XUMHHU TIPU U3yICHUH
BEIIECTB U XUMHUYECKUX
ABIIEHUH (HaOMIO/IeHNE,
U3MEpEeHue, SKCIIEPUMEHT,
MOJETUPOBAHUE),
UCIOJIb30BaTh CUCTEMHBIE
XUMHWYECKUE 3HAHUS JUIS




3HAKU U CUMBOJIBL, ()OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;
Osgiiajienne YHUBEPCAJIbHBIMH
PeryJIiTUBHBIMH AeiiCTBUSIMH:

- CaMOCTOSTEIbHO IUIAHUPOBATDH U
OCYILIECTBIISITH CBOIO
[IO3HABATEJIbHYIO JI€ATEIbHOCTb,
OTIpeeNisis €€ LeNU U 3a]a4H,
KOHTPOJIMPOBATh U [0 MEpe
HEO0OX0IMMOCTH KOPPEKTUPOBAThH
IIpeAIaracMblil AITOPUTM JE€HCTBHM
IIPY BBITIOJIHEHUH YIEOHBIX U
UCCIIEIOBATENbCKUX 3a/ad,
BbIOMpaTh HanboJiee F3PPEKTUBHBIHN
CHOCO0 MX PEUICHUS C YYETOM
MOJIy4EHUS] HOBBIX 3HAHUMH O
BEIIECTBAX U XUMUUECKUX PEAKIUAX;
- OCYIIECTBIISATH CAMOKOHTPOJIb
CBOEH IeITEIHLHOCTH Ha OCHOBE
caMOaHaJIu3a U CaMOOIICHKH;

B yacTi Tpy/10BOro BOCIIUTAHUS:
- TOTOBHOCTb K TPYAY, OCO3HAHUE
LIEHHOCTH MacTepCTBa, TPY10JII00ne;
- TOTOBHOCTb K aKTHBHOU
JEeSATeIbHOCTH TEXHOJIOTHYECKOH 1
COLIMAIHON HaNpaBJIEHHOCTH,
CHOoCOOHOCTh MHUIIMMPOBATH,
IUTAHUPOBATh U CAMOCTOSTEIILHO
BBINOJIHATH TAKYIO 1€ATEIBbHOCTD;

- HHTEpeC K pa3InYHbIM chepam
1po(ecCHOHATLHON 1A TEIbHOCTH.

OK 02. Ucmonp30BaTh
COBpPEMEHHBIC CPEICTBA
MOMCKa, aHAJIM3a U
HWHTEpIpEeTAIuU
nHpopManuu u
nH(pOpMaITMOHHBIC
TEXHOIOTHHU 1A
BBIIIOJIHEHMS 33134
npohecCuoHaNbHOM
IEeITENLHOCTH

B 00s1acTH IEHHOCTH HAYYHOI' O
NMO3HAHUS:

- chopMHpPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAKTHKH,
OCHOBAHHOTO Ha JTUAJIOTE KYIBTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEro MecTa B MOJUKYIbTYPHOM
MUDE;

- COBEpIIECHCTBOBAHUE SA3bIKOBOU U
YUTATENBCKON KYIbTYPhI KaK
CPENCTBa B3aMMOJICHCTBUS MEXIY
JIOJbMHU U MTO3HAHUS MUPA;

- 0CO3HAHME LICHHOCTU Hay4YHOU
JeSATEIbHOCTH, TOTOBHOCTb
OCYUIIECTBIISATh MPOEKTHYIO U
HCCJIEe/I0BATENIbCKYIO IEATENIbHOCTh
WHJUBU/IyaJIbHO U B TPYIIIIE;
OBJajieHHe YHUBEPCAJIbHBIMH
y4eOHBIMHU I03HABATEIbHBIMH

IIPUHATUS PELLICHUN B
KOHKPETHBIX JKU3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C
BELIECTBAMH U UX
IIPUMEHEHHEM,;

- YMETb IJIAaHUPOBATh U
BBITIOJTHATh XUMUYECKUH
AKCIEPUMEHT (IIPEBpaLECHUS
OpraHUYECKUX BEILECTB MIPU
HarpeBaHuu, MOIy4eHUE
ATUJIEHA U U3YyUYEHHE €ro
CBOMCTB, KAUECTBEHHBIC
peaKuy OpraHuYEeCcKuX
BELIECTB, JIEHATYypalus
O€NIKOB MU HarpeBaHuUH,
I[BETHBIE peaKkuu OEIKOB) B
COOTBETCTBUU C MPAaBUIAMHU
TEXHUKH 0€3011aCHOCTH IIPH
00paleHnu ¢ BENeCTBAMU U
1ab0paTopHBIM
000pyI0BaHUEM,
MIPEJICTaBIISTh PE3yJIbTaThl
XUMHYECKOT0 SKCIIEPUMEHTa
B popMe 3amnucH ypaBHEHUN
COOTBETCTBYIOLIUX PEAKIIUI
1 (GOpMyYJIUPOBAThH BHIBObI
Ha OCHOBE 3TUX PE3YJIbTaTOB;
- YMETh XapaKTepu30BaTh
XUMHUYECKHE MTPOLECCHI,
JIeKalllue B OCHOBE
IPOMBIIIJICHHOTO TOJTy4eHHUSI
CEpHOM KUCIIOTHI, aMMHUaKa, a
Takxe chOpMUPOBAHHOCTD
MIPEACTABICHHH 00 001X
HAay4HbIX PUHIMIAX U
HKOJIOTHYECKUX Mpobiemax
XUMHUYECKOTO MPOU3BOJICTBA;
- YMETh IJIAHUPOBATh U
BBINOJIHATh XUMUYECKUI
HKCIIEPUMEHT (pa3jioxKeHue
HEepOKCHIa BOJOPO/a B
IIPUCYTCTBUH KaTaJln3aTropa,
OIIPENEIIEHUE CPEbI
pacTBOPOB BEILECTB C
IIOMOUIBIO YHUBEPCAIBHOTO
WH/IMKaTOpa, BIUSHHUE
pa3nuYHbIX (PAaKTOPOB Ha
CKOPOCTb XUMHUYECKOU
peaxkiuy, peakliui HOHHOTO
oOMeHa, KaueCTBEHHbIE
peakuuu Ha cyabdar-,
KapOOHAT- M XJIOPUA-aHHOHBI,

6




JleiCTBASIMH

1) 6a30Bble JJOTHYECKHUE 1€ CTBUS:
- OIIPEACIIATD 1IN JACSTEIbHOCTH,
3a/1aBasi mapameTpbl U KPUTEPUU UX
JIOCTHKEHHS, COOTHOCUTh
pe3yiabTaThl IEATEILHOCTHU C
MOCTABJICHHBIMHU 1IEJISIMH;

- UCTIOJIb30BaTh IMPU OCBOCHUU
3HAHUW TPUEMBI JIOTUYECKOTO
MBIIICHUS - BBIJICNIATH XapaKTepPHbIC
MPU3HAKYU TIOHITUI U YCTaHABIUBATD
WX B3aUMOCBS3b, UCIIOJIH30BATH
COOTBETCTBYIOIINE TOHITHS JJIS
00BSICHEHUS OTJIETBHBIX (DAKTOB U
SIBIICHHIA,

- BBIOMpaTh OCHOBAHUS M KPUTEPUU
JUTST Ki1acCU(UKAIINK BEIIECTB U
XUMUYECKUX PEAKIUH;

- YCTaHABJIUBATh MPUYHUHHO-
CJICICTBEHHBIE CBSI3H MEXKTY
M3y4aeMbIMU SBJICHUSIMU;

- CTPOUTH JIOTHYECKUE PACCYKICHUS
(MHIYKTUBHBIE, TETYKTUBHBIE, TIO
AHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B
paccMaTpUBAaEMbIX SIBJICHUSIX,
dbopMyIMpOBaTh BHIBOJBI U
3aKJIIOUCHMUS;

- IPUMEHSTH B MPOIECCE MO3HAHUS,
HCII0JIb3yeMbI€ B XUMUHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
npeoOpa3oBbIBATh MOJICIIHHBIC
MPEJCTABIICHUS - XUMUYECKUH 3HAK
(cuMBOJI) IIEMEHTa, XUMHUYECKast
dbopmyna, ypaBHEHUE XUMUYECKON
pEaKIuy - P PelIeHUH yI4eOHbIX
M03HABATEJIbHBIX U MPAKTUYECKUX
3aj71a4, MPUMEHSITh Ha3BaHHbBIC
MO/ICTIbHBIC MPEJICTaBICHUS JIs
BBISIBJICHUS XapaKTEPHBIX MIPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUECKHUX
pEeaKuuu.

2) 6azoBbIe UCCIEA0BATEIbCKHE
AeCTBUA:

- BJIaJIETh OCHOBAaMHU METOJIOB
Hay4HOI'O MO3HAHUS BELIECTB U
XUMUYECKUX PEAKIUH;

- opmynHupoBaTh 1ENU U 330aYU
UCCJIeI0BaHMs, UCIOJIb30BaTh
MOCTaBJIEHHBIE U CAMOCTOSITEIBHO
chopMyIupOBaHHBIE BOTIPOCHI B
KaueCTBE MHCTPYMEHTA MO3HAHUSA U

Ha KaTUOH aMMOHWUS,
pelieHne
AKCIIEPUMEHTATBHBIX 33124
o Temam "Metamibl" 1
"Hemeranis") B
COOTBETCTBUU C IMPABUIIAMH
TEXHUKH 0€3011aCHOCTHU IIPU
00pallleHnH ¢ BEUIECTBAMU U
1ab0paTopHBIM
000pyI0BaHUEM,
MIPEJICTABIISTh PE3YJIbTATHI
XHUMHYECKOTO IKCIIEPHUMEHTA
B (JopMe 3amnucH ypaBHEHUM
COOTBETCTBYIOIINX PEAKLIUN
1 (POPMYITUPOBATH BBIBOJIBI
Ha OCHOBE ATHUX PE3YJIbTAaTOB;
- IMETh TIPEJICTABJICHHUS O
XUMHUYECKON COCTABJISIONIEH
€CTECTBEHHO-HAyYHOUI
KapTHHBI MUPA, POJTH XUMHUHU
B MO3HAHWU SIBJICHUI
MPUPOJIbI, B POPMUPOBAHUU
MBIIIJICHHS ¥ KYJIbTYPhI
JUYHOCTH, €€
(GYHKITMOHATBLHO M
TPaMOTHOCTH, HEOOXOMMOM
JUISL pEIICHUS TPAKTHUYECKUX
3aJ1a4 U SKOJIOTHUYECKU
000CHOBAaHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U
MPUPOJAHON Cpelie;

- YMETb BBISBIIATH
XapaKTepHbIe MPU3HAKU
MOHITHH, yCTaHABIMBATh X
B3alMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE MOHATHS
[IPU OMTUCAHUH COCTAaBa,
CTpOEHUS U MpEeBpalleHUI
OpraHUYeCKUX U
HEOPraHUYECKUX
COCIUHEHUH;

- coOnroaTh MpaBuiia
MOJIb30BAHUS] XUMHUECKON
MOCY/I0H U 1abopaTOpHBIM
00opyI0BaHUEM, a TAKXKe
npaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUHU
C MHCTPYKIUSAMU TIO
BBITIOJTHEHHIO JTA0OPATOPHBIX
XUMHYECKUX OTIBITOB;

- JUTsL OOYJarOIIUXCS C
OTpaHNYEHHBIMH




OCHOBBI 17151 (JOPMHUPOBAHUS
TUIOTE3bI IO IPOBEPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

- BJI/ICTh HABBIKAMU
CaMOCTOSATEIBHOTO TUTAHUPOBAHUS U
IIPOBE/ICHUS YICHUYECKUX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATH
YMEHHMsI HaOII01aTh 33 X0JI0M
nporiecca, CaMOCTOSITETBHO
IPOTHO3UPOBATH €T0 PE3yJbTaT,
dbopmynpoBaTh 0000IIEHHS U
BBIBO/Ibl OTHOCHUTEIIEHO
JOCTOBEPHOCTH PE3yJIbTATOB
UCCIIEIOBAHMSI, COCTABIIATh
000CHOBAHHBII OTYET O
IpoJIeJIaHHOM paboTe;

- IPHOOPETATH OMBIT YICHUIECKOH
HCCIIEI0BATENBCKON U TPOECKTHOM
NeSITeTbHOCTH, TIPOSIBIISATH
CIIOCOOHOCTBH ¥ TOTOBHOCTh K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB
pelIeHus MPaKTHYECKUX 3a1a4,
NPUMEHEHHIO Pa3JInYHBIX METO/I0B
TIO3HAHUS;

3) pabora ¢ ungopmanmei:

- OpPHEHTHUPOBATHCS B PA3IMIHBIX
HMCTOYHHMKAX MHPOpMAIUH (HAYIHO-
TOTTYJISIPHAS JINTEPATypa
XUMHUYECKOTO COJICPKAHNUS,
CIpaBOYHBIC TOCOOUS, PECYPCHI
WHTepHeTa), aHATU3UPOBATh
UH(POPMAIIUIO PA3IUYHBIX BUJIOB U
(dopM mpencTaBieHUs, KPUTHYECKH
OIICHUBATh €€ JIOCTOBEPHOCTH U
HETPOTUBOPECUHBOCTD;

Y TIPUMCHSATH Pa3JIMYHBIC METOIbI
P TIOMCKE U 0TOOpe MHpOpMaInH,
HEOOXOIMMOM JJIs1 BBIIOJTHCHHUS
y4eOHBIX 3a/1a4 ONPECTICHHOTO
THUIIA,

- IPHOOPETATH OMBIT UCTIOJIB30BAHUS
UH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHHA U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSATEIBHO BHIOUPATH
ONTUMAJIbHYIO (hOpMYy
npeCcTaBICHUs HHPOPMALIUT
(cxemsl, rpaduku, AUAarpaMMmBl,
TaOJMIIbI, PUCYHKH U APYTHE);

- CHOJIb30BATh HAYYHBIN S3bIK B
Ka4yecTBE CpPEJICTBA NMPHU paboTe ¢

BO3MOYHOCTSIMHU 3JIOPOBBSI:
YMEHHE MPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX
METO/1aX IMO3HAHUS BEUIECTB
U XUMHUYECKUX SBJICHUN;

- YMETh UCIIOJIH30BATh
XUMHUYECKYIO0 CUMBOJIHMKY JJIsI
COCTAaBIICHUS MOJICKYJISIPHBIX
U CTPYKTYPHBIX
(pa3BepHyTOH,
COKpaIIEeHHOH) (hopMyIT
OpPraHNYECKUX BEIIECTB U
YpaBHCHUN XHMHYECKUX
peaKuuii, U3roTaBIuBaTh
MOJICJTA MOJIEKYIT
OpPraHUYECKUX BEIICCTB IS
WJLTIOCTPAIAH HX
XHUMHYECKOTO U
IPOCTPAHCTBEHHOTO
CTPOCHHUS;

- YMETh OIPEICIATh BHJIbI
XUMHYECKOU CBS3H B
OpPraHUYECKHUX COCIMHCHHSIX
(omMHApHBIC W KPATHBIC);

- YMETb KPUTUYECKU
AHAIU3UPOBATH XUMUYECKYIO
nH(pOpMaIIHIO, MOTYyIaeMYIO
U3 Pa3HbIX HICTOYHHUKOB
(cpencTBa MaccoBoi
unpopmauuu, aTepuer u
ApYTHX);

- YMETb YCTaHABJIUBATh
MPUHA]IEKHOCTD
HEOPraHMYECKUX BEILECTB I10
UX COCTaBY K ONPEJCIIEHHOMY
KJIacCy/TpyNIe COeqUHEHHIA
(mpocThle BelecTsa -
METaJIJIbl U HEMETAILIbI,
OKCHJIbl, OCHOBAHHS,
KHUCTIOTHI, aM(OTEepHbIE
TUJIPOKCHIBI, COJIN);

- YMETh YCTaHABIIUBATh
MIPUHA]ICKHOCTh U3YYE€HHBIX
OpPraHNYECKUX BEIIECTB IO
UX COCTaBY U CTPOEHUIO K
OTIpe/IeICHHOMY
KJIacCy/TpyNIe COeqUHEHHIA
(YrieBoJI0po/ibl, KUCIOPO U
a30TcoAeprKalIne
COeIMHEHUS,
BBICOKOMOJICKYIISIPHBIE
COEJIMHEHUS), TaBaTh UM




XUMUYECKON MH(POPMAITHEH:
IPUMEHSATh MEXKIIPEIMETHBIE
(dpu3nyeckue u MaTeMaTUICCKHE)
3HAKU U CUMBOJIBL, (DOPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

- HCIIOJIB30BATh M MPE0OPa30BHIBATH
3HaKOBO-CHMBOJIMYECKUE CPENICTBA
HArJsITHOCTH;

OK 04. DddexrrBHO
B3aMMO/ICMICTBOBATh U
paboTaTh B KOJUICKTHUBE H
KOMaH/Ie

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSITEIHOCTU U
CaMOOIIPEIECTICHUIO;

-OBJIaJIeHNE HAaBBIKAMH Y4€OHO-
MCCIIEIOBATENBCKOM, MPOEKTHON 1
COIMAJILHOM JIEATEIILHOCTH,
OBJaieHHe YHUBEPCATbHBIMH
KOMMYHUKATHUBHBIMU
AefCTBUAMU:

- 33J1aBaTh BOIMPOCHI IO CYIIECTBY
00CyX1aeMOi TeMBbI B X0/I€ TMajIora
W/WIIA TUCKYCCUH, BBICKA3bIBaTh
uaeu, GopMynupoBaTh CBOU
MPEIOKEHNS OTHOCUTEITEHO
BBITIOJTHEHHSI TIPEIJIOKEHHOH 3a1a4H;
- BBICTYIATh C MIPE3EHTAlUEH
pe3yabTaTOB NO3HABATEIIBHON
JESATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITENIBHO UJIM COBMECTHO CO
CBEPCTHUKAMU IIPU BBITIOJTHEHUHU
XUMHUYECKOTO IKCIIEPUMEHTA,
MPaKTHYECKON paboThI MO
HCCJIEIOBAHUIO CBOMCTB N3y4aeMbIX
BEUIECTB, pealln3aly y4eOHOro
poekTa u GopMyIUpPOBATH BBIBOIBI
10 pe3yibTaTaM IIPOBEACHHBIX
UCCJIEI0BAaHUM IIyTEM COIJIACOBAHMS
MO3UIUH B X0/1€ OOCYKICHHS U
oOMeHa MHEHUSIMU;

COBMECTHAasl 1eATeIbHOCTD:

- IOHUMATh U UCTIOJIb30BAThH
IPEUMYIIECTBA KOMaHIHOW U
UHAUBUAYAIbHON paboThI;

- IPUHUMATh LIeJIU COBMECTHOM
JeSTEIbHOCTH, OPraHU30BBIBATh U
KOOPJAUHHUPOBATH JEHCTBUS 1O €€
JOCTH>KEHHIO: COCTABJIATH IUIaH
JENCTBUM, pacIpeAeiATh POJIU C
Y4€TOM MHEHHMI Y4aCTHHKOB
00CYXJaTh pe3y/IbTaThl COBMECTHOM
paboThI;

- KOOPAUHUPOBATH U BBITIOIHATH
paboTy B YCIOBUSAX PEATBHOTO,
BUPTYAJILHOTO U KOMOMHHUPOBAHHOTO

HA3BaHMUS 110
CHCTEMaTUYECKOMN
Homenknarype (IUPAC), a
TaK)Ke PUBOIUTH
TPUBUATBHBIC HA3BAHUS
OT/ICTBHBIX OPTAaHUICCKIX
BELIECTB (3TUJIEH, IPOIMIIEH,
aIeTHIICH, YTUIICHTJINKOJIb,
TIIMepuH, (GeHo,
dbopmanbaerus,
aleTATBJICTH]I, MypaBbUHAS
KHCJIOTa, YKCYCHAs! KUCIIOTA,
OJICMHOBAs KUCJIOTA,
CTeapuHOBAs KHUCJIOTA,
TJII0K03a, PPyKTO3a,
KpaxmaJ, 11eJUII0JI03a,
TJTUIUH);

- YMETh NMPOBOIUTH
BBIYHCIICHUS 110 XUMHYECKUM
ypaBHEHUsM (Macchl, 00beMa,
KOJIMYECTBA UCXOTHOTO
BEIIECTBA WU TPOTYKTA
PEaKIUH TI0 U3BECTHBIM
Macce, 00beMy, KOJTMYECTBY
OJIHOTO M3 UCXOJHBIX
BELIECTB WU MPOAYKTOB
peakium);

- YMETb UCIIOIb30BATh
XUMHYECKYIO0 CUMBOJIMKY JJIsI
cocTtaBiieHus: GopMyi
BEIIIECTB U YpaBHCHUH
XUMHYECKUX PEaKIIHii,
CUCTEMAaTHUYECKYIO
Homenkinarypy (IUPAC) u
TpUBHUAJIbHBIC HA3BAHUS
OT/IEJbHBIX HEOPraHUYECKHIX
BelIECTB (yrapHbli ras,
YIJIEKUCIBIN Ta3, aMMHUaK,
raiieHasi U3BeCTb, HeraleHas
U3BECTb, MUTHEBAS COJIA,
MIUPUT U APYTHUE);

- YMETh OIpEAesITh
BaJICHTHOCTh U CTEIIEHb
OKHUCJICHHS] XUMHUYECKHUX
AIIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOTO COCTaBa, BUJI
XUMHYECKOH CBSI3U
(KOoBaJIeHTHAs!, HIOHHAS,
MeTaJTu4YecKasi, BOJOPO/IHAS )
B COCIMHEHUSX, TUI
KPUCTAITMYECKON PEIeTKN
KOHKPETHOTO BEIIeCTBa




B3aHUMOJICUCTBUS;

- OCYIIECTBIIATh IO3UTUBHOE
CTpaTeruuecKkoe NoBeICHUE B
Pa3JIMYHBIX CUTYAIUSX, IPOSIBIIATD
TBOPYECTBO U BOOOpakeHUE, OBITH
WHULIUATUBHBIM

Ogi1ageHne YHMBePCAJIbHBIMH
peryJsTHBHbIMM JeHCTBUSIMU:

- IpUHATHE ce0s U PYTUX JHOJCH:
- MPUHUMATh MOTUBBI U APTYMEHTBI
JIPYTUX JIOJICHA NP aHAIU3€E
pe3yNIbTaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO
JIPYTUX JII0JIeH Ha OIINOKY;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh
MUD C NO3ULIUH IPYTOr0 YEJIOBEKa;

OK 05. OcymiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYJIapCTBEHHOM SI3BIKE
Poccniickoit denepann
C y4€TOM 0COOEHHOCTEH
COIMAIBHOTO U
KYJIBTYPHOTO KOHTEKCTa

OBiajeHHe YHMBEPCAIbHBIMH
Y4eOHBIMH MO3HABATEIbHBIMH
NefCTBUAMU:

1) 6a30Bble JJOTHYECKHE JIeiCTBHS:
- CTPOHUTBH JIOTHYECKUE PACCYKICHUS
(MHIYKTUBHBIC, JISTYKTUBHEIE, 1O
AQHAJIOTHH), BBISIBIIATH
3aKOHOMEPHOCTH U MTPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBIICHUSIX,
dbopMynupoBaTh BHIBOJBI
3aKJIIOYEHMUS;

- IPUMEHSTH B Mpoliecce MO3HAHMUS,
UCIIOJIb3YeMbI€ B XUMHH
CUMBOJINYECKHUE (3HAKOBBIE) MO/IEIIH,
peoOpa3oBbIBATh MOJICIIbHBIE
MPEJICTaBICHUS - XUMUYECKUHN 3HAK
(cuMBOJI) AIIEMEHTa, XUMHUYECKast
dopMyna, ypaBHEHHE XUMHUYECKOU
peakuuu - Mpu PEeuIeHUH y4eOHBIX
MO3HABATENBHBIX U IPAKTHUECKUX
3a/1a4, IPUMEHSITh Ha3BaHHbIC
MO/IeTIbHBIC TTPEJICTABICHHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHUYECKHUX
peaKIuid.

2) 6azoBbIe UCCIEA0BATEIbCKHE
AeCTBUA:

- BJIaJICTh HABBIKAMHU
CaMOCTOSITEILHOTO TNIAHWPOBAHUS U
MPOBEJICHHUS YICHUYECKUX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATH
yYMEHHUsI Ha0II0IaTh 32 X0JI0M
mporecca, CaMoCTOSATETHHO
MPOTHO3UPOBATh €T0 PE3yabTaT,
dbopMynupoBath 00001IEHUS U
BBIBOJIBI OTHOCHUTEIILHO

(aToMHas1, MOJIEKYJISIpHAS,
WOHHAs1, METaJuInuecKasi),
XapakTep cpenbl B BOJHBIX
pacTBOpax HEOPTaHUIECKUX
COCTMHCHUH;

- YMETb KJ1accu(uUupoBaTh
XUMHUYECKHE PEAKLINU TI0
Pa3IMYHBIM NPU3HAKAM
(4uciy v cocTaBy
pearupyromux BemecTs,
TETUIOBOMY P PEKTY
peaKnuu, N3MEHEHUIO
CTEIEHEN OKHUCIICHUS
3JIEMEHTOB, 00PaTUMOCTHU
pEaKIny, YIaCTHIO
KaTaauzaTopa);

- YMETh COCTaBJIAThH
YpaBHEHUS peaKuid
Pa3IMYHBIX THIIOB, ITOJIHBIC U
COKpAIICHHBIC YpaBHEHUS
peakiuii HOHHOTO OOMEHa,
YVUUTBIBAs YCIOBHUS, IPU
KOTOPBIX 3TH PEaKIIUU HIYT
JI0 KOHIIA;

- YMETb pacKphIBaTh
CYLIHOCTb OKUCIUTENHHO-
BOCCTaHOBUTEJIbHBIX PEAKIUil
MOCPEJCTBOM COCTABIJICHUS
AJIEKTPOHHOTO OajaHca 3THX
peaKuii;

- YMETbh OOBSICHATH
3aBHUCHUMOCTbH CKOPOCTH
XUMHYECKON PeaKInu OT
pa3anyYHbIX (PaKTOPOB;
XapaKTep CMeIleHus
XUMHYECKOTO PaBHOBECHS B
3aBHUCHUMOCTH OT BHEIIHETO
Bo3eiicTBuUS (mpuHImn Jle
[Tarenne);

- YMETbh NMPOBOIUTH
BBIYHCIICHUS C
UCIOJIb30BaHNEM TIOHATHUS
""MaccoBas J0JIS BEIIECTBa B
pactBOpe", 00BEMHBIX
OTHOILIEHUH ra30B Npu
XUMHUYECKUX PEaKIUsX,
Macchl BEIeCTBa WK 00beMa
ra3oB 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce
Wi 00beMy OJHOTO U3
YYaCTBYIOIINX B PEAKIIUU
BEIIECTB, TEIIOBOTO Y deKTa
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JIOCTOBEPHOCTH PE3yJIbTaTOB
UCCIICIOBAHMS, COCTABIIATh
000CHOBaHHBII OTYET O
pojeTIaHHo# pabore;

OBiajieHHe YHUBEPCAIbHBIMH
KOMMYHUKATHBHBIMU
AefCTBUAMU:

- 32/1aBaTh BOIIPOCHI 10 CYIIECTBY
00CyK1aeMOi TEMBI B XOJI€ IUAjIora
W/WJIHA TUCKYCCHUHU, BEICKA3bIBATh
uzieu, GopMyIupoBaTh CBOM
MIPEUTOKEHUS OTHOCHTEITHHO
BBITIOJTHEHHUS TIPE/IOKCHHOH 3a/1a4W;
- BBICTYNATh C IIPE3ECHTALUEH
pe3yJIbTaTOB MO3HABATEIBHOMN
JESTEITLHOCTH, TTOJTyIeHHBIX
CaMOCTOSITEIPHO VI COBMECTHO CO
CBEPCTHHKAMHU TIPH BBIIOTHCHUN
XHUMHYECKOTO IKCIIEPUMEHTA,
MpaKTU4eCKON paboThI MO
HCCIIEIOBAaHUIO CBOMCTB M3y4aeMBbIX
BEIIIECTB, peaTn3alui yueOHOTO
MPOeKTa U (POPMYIUPOBATH BHIBOIBI
0 pe3yapTaTaM MPOBEACHHBIX
UCCJIEIOBaHUM ITyTeM COTJIAaCOBAHUS
MO3UIUH B X0/1€ 0OCYKICHUS U
00MeHa MHEHUSIMHU.

OK 07. ConelicTBOBaThL
COXPAHEHUIO
OKpYKalolle cpebl,
pecypcocOepeKeHHUIO,
MIPUMEHSATH 3HAHUS 00
H3MCEHEHHUH KIIMMAaTa,
MIPUHIIUATIB OEPEKITUBOTO
MPOU3BOJICTBA,

3¢ HeKTUBHO
JIENCTBOBAThH B
Ype3BbIYAHBIX
CUTYaLMIX

B o0J1acTH 3KO0JI0r14eCKoro
BOCIIMTAHUA:

- c(hOopMHUPOBAHHOCTH
JKOJOTHYECKOH KYJIbTYpHI,
IIOHUMAaHUE BIUSHUA COLHAILHO-
SKOHOMHUYECKHX  TIPOIIECCOB  Ha
COCTOSIHHE MIPUPOTHOM H
COIMAJIBHOM  Cpelibl, OCO3HaHHUE
ri100a1bHOTO XapakTepa

9KOJIOTHYECKHUX TTPOoOJIeM;

- IJAHUPOBAaHUE M OCYIIECTBICHUE
JEUCTBUM B OKpYXKarolen cpene Ha
OCHOBE 3HaHUs 1€ yCTOWYMBOIO
pPa3BUTHS YEJIOBEUECTBA;

AKTUBHOE  HENPUATHE  JICWCTBHUIA,
MPUHOCAIIMX Bpel OKpYyKarouen
cpene;

- yMEHHUE IIPOTHO3UPOBATH
HEONMaronpusTHbIE  HKOJIOTHYECKUE
MOCJIEICTBUSA NpeANPUHUMAEMBIX
JEUCTBUM, IPEJOTBPALLATD UX;

- pacIIMpEHUE OIBITa AESITEIBHOCTH
9KOJIOTMYECKOUN HAIIPaBJIECHHOCTH;

- OBJIaJicHHE HaBBIKAMHU Yy4eOHO-
MCCIIEIOBATENBCKOM, MPOEKTHOU U

peakiny Ha OCHOBE 3aKOHOB
COXpaHEHHUs MacChl BEILIECTB,
MpEBpaIICHUsI U COXpPaHEHUS
SHEPTUH;

- YMETh [IPUMEHSTh
MOJIOKEHHUS TEOPUH CTPOCHUS
opranunyeckux Bemiects A.M.
byrneposa nst oObsicHeHMs
3aBUCHMOCTH CBOWCTB
BEIICCTB OT UX COCTaBa M
CTPOCHMUS; 3aKOH COXPaHECHUS
MacChI BEIECTB;

- YMETh MPOBOJIUTH PEAKIIHNH,
MTOTBEPKIAIOIINE
KauyeCTBECHHBLIM COCTaB
Pa3TUYHBIX HEOPTraHUYECKUX
BEIIIECTB, PACIO3HABATH
OTIBITHBIM ITyTE€M HOHBI,
MIPUCYTCTBYIOIINE B BOJTHBIX
pacTBOpax HEOPTaHMIECKUX
BEIIICCTB;

- YMETh XapaKTEePU30BaTh
COCTaB, CTPOCHHE,
(bU3YEeCKUE U XUMHUYECKUE
CBOMCTBA THIIMYHBIX
MPEICTABUTENEH Pa3IUYHbBIX
KJIACCOB OPraHUYE€CKUX
BeIeCTB (METaH, JTaH,
ATUJIEH, MPONUJIEH, allETUIICH,
Oyraauen-1,3,
MeTunoyraaueH-1,3, 6eH3ou,
METaHOJI, TaHOJI,
ATUJICHTJIMKOJIb, TJIUIEPHH,
(dbeHo, aleTanbaeTruI,
MypaBbUHas U YKCyCHas
KHUCJIOTBI, TJIFOKO3a, KpaxMmall,
LEJUII0JI03a, AMUHOYKCYCHAs
KHCJIOTA), HILTIOCTPUPOBATh
T€HETUYECKYIO CBS3b MEXKIY
HUMH YPaBHEHUSIMU
COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKInil C
HCIIO0JIb30BAHUEM
CTPYKTYPHBIX (OPMYIT,;

- coOnroaTh MpaBuiia
9KOJIOTUYECKH
1eecoo0pa3zHoro MOBEACHUS
B OBITY U TPYAOBOU
JIeATEIbHOCTHU B HEJISIX
COXpaHEHHUs CBOETO 370POBbS
U OKPYKaIOILEeH PUPOIHON
Cpebl, 0CO3HABATh
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COIIMAIBLHOM JIESITEIIbHOCTH,

I[IK 2.1. OcyuiecTBasTh
MOJITOTOBKY, HAalagKy H
oOciyxuBaHue paboyero
Mecta A paboTbl Ha
TOKapHBIX CTaHKax ¢
MIPOTPaMMHBIM

yIIpaBICHUEM

- OBJAJCHWE HaBbIKAMH  y4eOHO-
UCCIEIOBATENBCKOM,  IPOEKTHOM U
COLIMAIbHOM JeATCILHOCTH,

- BJIAJICTh HaBBIKAMH
CaMOCTOATEIBHOI0 [UIAHUPOBAHUS U
[POBEICHHUS YYEHUYECKUX
OKCIEPUMEHTOB, COBEPLIECHCTBOBATH

yMEHMsI HaOmoJgaTb 33  XOJAOM
nporiecca, CaMOCTOSATEIIEHO
NPOTHO3UPOBATh  €T0  pe3yJbTar,
dbopmynupoBaTh ~ 0000IIEHUS U
BBIBO/IbI OTHOCHUTCIIBHO
JIOCTOBEPHOCTH pe3ynbTaToB
HCCIIeZIOBaHUS, COCTaBJIATh
000CHOBaHHBIN OTYeT 0

MpojieIaHHOM paboTe;

OIIACHOCTb BO3JEHCTBUS HA
JKUBbIE OPraHU3Mbl
OIIPEJECIIEHHBIX
OpraHUYECKHX BEILECTB,
IIOHMMasl CMbICJI IOKa3aTels
ITJAK (npenenpHO
JIOIYCTUMOW KOHLIEHTpaLun),
MOSICHATH HAa IpUMeEpax
CIOCOOBI YMEHBUICHUS U
IIPEIOTBPALLEHUS UX
BpPEIHOTO BO3JICUCTBHUS HA
OpraHu3M 4eJIOBEKa;

- YMETb PacKpbIBaTh CMBICII
nepuoandeckoro 3akoxna J1.1.
MenpeneeBa u
JIEMOHCTPUPOBATH €T0
CUCTEMAaTU3UPYIOILYIO,
00BSACHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKINU;
- YMETb XapaKTepu30BaTh
(onuceIBaTh) oOMIME
XUMHUYECKHE CBOMCTBA
HEOPraHUYECKUX BEIECTB
pas3INYHbIX KJIACCOB,
HOJTBEPKIaTh
CYIIECTBOBAaHUE
TeHETUYECKOH CBSI3M MEX]LY
HEOPraHN4eCKUMHU
BEIIECTBAMH C IOMOIIBIO
ypaBHEHUH
COOTBETCTBYIOLIUX
XUMUYECKHUX peaKiuii;
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2. CTPYKTYPA M COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCHUILJINHBI

2.1. Tpy10eMKOCTb OCBOEHUSI IMCHMIJIMHBI

Bua yueOHo# paGoThl

O0bem B yacax,

BCEro

1 cemectp BCEI'O, B T.4.: 32
OcHOBHOE coJepKaHHe, B T.U.:

Jlexyuu 19
Ilpaxmuueckue 3ansamus 12
IMpome:kyTouHasi arTecTanus (apyrasi popmMa KOHTPOJIs) 1
2 cemectp BCETI'O, B T.4.: 48
OcHoOBHOE co/iepKaHue, B T.U.: 28
Jlexyuu 18
Ipakmuyecxue 3ansmus 10
IIpodeccuonaTbHO OPHEHTHPOBAHHOE COAePKAHME, B T.4.: 19
Jlexyuu 3
Ipakmuyeckue 3anamus 16
IMpomexyrounas arrectanus (MuddepeHHPOBAHHBII 3a4eT) 1
BCEI'O no ajucuunjinne, B T.4.: 80
OCHOBHOE coJIep:KaHHe, B T.4.: 59
Jlexyuu 37
Ilpakmuueckue 3auamus 22
IIpodeccuonaibHO OPHEHTHPOBAHHOE COJIEPKAHUE, B T.4.: 19
Jlekyuu 3
Ilpakmuueckue 3auamus 16
IIpoMe:xxyTOUHAsI aTTeCTAIUSA 2
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIJIUHDBI

HaunmenoBanme Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bem dopmupyembie
pa3aesioB M TeEM JabopaTopHbie M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb 4acoB KOMIIeTEeHIIH U
1 2 3 4
1 cemecTp 32
Pa3nen 1. OcHOBBI CTPOeHMS BellleCTBA 6
Tema 1.1. OcHOBHOE coJiep:KaHue 2 OK 01
Crpoenne atoMoB |CoBpeMeHHast MoOJENb CTpoeHuss aromMa. CHMBOJIMYECKMH SI3BIK XUMHHM. XHMHYECKHN DJIEMEHT.
XUMHUYECKUX OnektpoHHas kKoH(purypamus aroma. Kiaccudukaims XMMHUECKHX JJIEMEHTOB (S-, P-, O-3JIEMEHTBHI).
JJICMEHTOB U BasleHTHBIE ~ 3IEKTPOHBI. BaneHTHOCTS. ONeKTpOHHas  NpPUPOAA  XUMHUYECKOM  CBS3H.
npupoaa DNEeKTPOOTPUIIATEIILHOCTh. BHUIBI XUMUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, METaJUTMYECKas,
XUMUYECKON BOJIOPOJIHAS) ¥ CLIOCOOBI € 00pa3oBaHus
CBA3H Jlexnus Nel Xumudeckuil 2IeMeHT. 2
Tema 1.2. OcHOBHOE cO/lep:KaHue 4 OK 01
Ilepnonnyecknii | [lepuoanveckas cucremMa Xxumuueckux odnmemeHToB J[.M. MenngeneeBa. ®Pu3ndyeckuii  CMBICIT OK 02
3aKkoH M Tabmuna | [Mepuommueckoro 3akona JI.M. MenaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHS CBONCTB XHMHUYCCKHX
J.W. MenpeneeBa | ameMeHTOB, 00pa3yeMbIX MMM IPOCTBIX M CJOXKHBIX BEIIECTB B COOTBETCTBUU C IOJIOKCHHEM
XUMHUYECKOTO ayemMeHTa B Ilepumoanueckoin cucreme. MUPOBO33pEHUYECKOE M HAYYHOE 3HAYEHUE
[Tepuomuueckoro 3axkona .M. MengaeneeBa. IlporHo3er /.M. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DJIEMEHTOB.
Jlexkuus Ne2 [lepuoanueckas cucteMa xumudeckux snementoB .M. Menaeneena. 2
IIpakTuyeckue 3anaTuss Nel PemeHue nmpakTHUKO-OPMEHTHPOBAHHBIX TEOPETHUYECKHX 3aJaHMI 2
Ha XapaKTepU3allUI0 XUMHUYECKUX JJIeMEHTOB «MeTalnueckue / HEMETaUIMYecKue CBOMNCTBA,
3NEKTPOOTPULATENBHOCTh XUMHUECKUX 3JIEMEHTOB B COOTBETCTBUM C MX 3JIEKTPOHHBIM CTPOCHUEM U
MI0JIO’KEHHUEM B IIEPUOANYECKON cucTeMe XuMHuueckux 3eMenToB J[ .M. MenpaeneeBa»
Pa3nen 2. XuMuyeckue peakimuu 10
Tema 2.1. Tunsl OcHOBHOE CO/Iep:KaHue 6 OK 01

XUMHUYECKUX
peakuun

KJ'IaCCI/I(l)I/IKaI_[I/IH W THUIIBI XUMHYCCKHUX peaKHI/Iﬁ C Y4aCTUCM HCOPIraHUYCCKHUX BCIICCTB. CocraBieHne
ypaBHeHI/Iﬁ peaKHI/Iﬁ COCAUHCHUS, PA3JIOKCHUS, 3aMCILICHU, 06MeHa, B T.4. peaKHI/Iﬁ ropeHus,
OKHCJICHHUA-BOCCTAHOBJICHHUA.

ypaBHeHI/IH OKHCJICHUSA-BoccTaHOBIICHU. CTeneHb okuciieHnus. OKUCIUTENb U BOCCTAHOBUTENb.




CocraBieHue U YpaBHUBAHUC OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKum”I MCTOAOM BJICKTPOHHOT'O
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIC pPCaKiru B IpUpPoAC, MPOU3BOACTBCHHBIX MPOLCCCAX U
JKU3HCACATCIbHOCTH OPraHu3MOB

Jlexnus Ne3 Turnbl XUMHUYECKUX PEaKIIUMA

Jlexnus Ne4 YpaBHEHHS OKHCIICHUSI-BOCCTAHOBJICHUS.

IpakTuyeckne 3ansaTusa Ne2 KonndecTBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC
3aKOHBI B XMMHMM M PAcyeThl 110 ypaBHEHUSM XUMHUUYECKUX peakuuid. MoJib KaK eIMHHUIAa KOJINYECTBA
BelecTBa. MouispHas Macca. 3aKOHBI COXPAHEHHUs MacChl M 3HEPruu. 3akoH ABOraapo. MomspHbIil
o0beM razoB. OTHOCHUTENbHAs IUIOTHOCTh ra3oB. PacueTsl MO ypaBHEHHUSIM XMMMUYECKHUX pPEaKIMH C
HCIIOJIb30BAHUEM MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2.
DIIEKTPOJIUTHYECKA
S TUCCOIUALIS U
HOHHEIA 00MeH

OcHoBHOE CoA€cpiKaHue

Teopust 7IEKTPOIUTHYECKON Aucconanu. MOHbBI. DNEKTPOIUTHI, HEANEKTPOJIUTHI. Peakiinu HOHHOTO
obmena. CocTaBieHHE peakIMii MOHHOTO OOMEHa IyTeM COCTaBJICHUS MX TOJIHBIX M COKpAIIEHHBIX
WOHHBIX ypaBHEHHI. KHCIIOTHO-OCHOBHBIE PEAKIMU. 3aJJaHUsI HA COCTaBJICHHE HOHHBIX PEAKIIMI

Jlexkumst NeS Teopust 35IeKTPOJIUTHYECKON TUCCOLIUALINH.

IIpakTuyeckoe 3aHaTUA Ne3 “TUnbl XUMUYECKUX pEAKIAN .

HccnenoBanue TUIOB (10 COCTAaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yrOMIMXCS BEUIECTB) U MIPU3HAKOB
XUMHUYECKUX peakuuid. [IpoBeneHmne peakuniit HOHHOTO 0OMeHa, OIPeIeIEHNE CPeIbl BOAHBIX
pacTBOpOB. 3aJaHKs Ha COCTABJICHIE HOHHBIX peakiuii

OK 01
OK 04

Pa3znen 3.CTpoeHne u CBOHCTBA HEOPraHUYECKHX BelIECTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPraHMYECKUX
BEIIECTB

OCcHOBHOE CO/Iep:KaHue

Hpez[MeT HeOpFaHquCKOﬁ XHMHH. KJ'IaCCI/I(i)I/IKaI_II/IH HEOPraHM4€CKUX BEIICCTB. HpOCTBIe n CJIOKHBIC
BCIICCTBA. OCHOBHBIE KJIACCHI  CIIOXKHBIX BCIICCTB (OKCI/I)ILI, TUAPOKCUIbI, KHCJIOTHI, COJ'II/I).
Bzaumocs3b HCOPraHN4YCCKUX BCHICCTB. ArperaTHLIe COCTOsHHMA BCILICCTBA. KpI/ICTaJ'IJ'II/I‘leCKI/Ie nu
aMOp(bHBIG BelecTBa. THIIbI KPpUCTAJUIMYCCKUX PCIICTOK (aTOMHaH, MOJICKYJIIpHasA, HWOHHAasd,
MeTaJ'IJ'II/I‘IeCKaSI). 3aBUCHUMOCTh (1)PI3PI“I€CKI/IX CBOMCTB BEIlLIECTBA OT THUIIA KpHCTaHHH‘IeCKOﬁ PCUICTKMU.
3aBHCHUMOCTh XMMHYECKON aKTHUBHOCTHU BEILIECTB OT BUJIa XMMHYECKOM CBSA3U U THIIA KpHCTaHHquCKOﬁ
PCHICTKH. HpI/ILII/IHI)I MHOF006pa3I/I$I BCIICCTB

Jlexkuus Ne6 Knaccugukaius HeopraHn4eckrux BELIeCTB.

OK 01
OK 02




IIpakTnueckne 3ansitusi Ne4 HomeHkiatypa HEOpraHM4eCKUX BEILIECTB: HA3BAHUE BELIECTBA UCXOS
U3 UX XUMHYECKOW (POPMYJIIBI MIIM COCTABICHUE XUMUYECKOH (POPMYIIBI HCXO/s1 M3 Ha3BAaHHs BELIECTBA
o mexxayHapoHoit (MIOITAK) iy TpuBuanbHON HOMEHKIIATYPE.

Pemenne mpakTHYecKMX 3aJaHUN MO KiIacCH(UKAIMH, HOMEHKIATYpEe U XUMHUYECKHM (opMynam
HEOPraHMYECKUX BEILIECTB Pa3JIMYHbIX KJIaccoB (yrapHblid TIa3, YIJIEKMCIBIM ra3, aMMUak, ramieHas
U3BECTb, HETalleHas W3BECTb, NUThEBAs COJAa M JPYIMX): Ha3blBaTb M COCTAaBIATH (OPMYJIBI
XMMHMUYECKUX BEIIECTB, ONPEAEIATh MPUHAJIEKHOCTD K KJIACCy.

Tema 3.2. ®usuko-| OcHOBHOE coiepKaAHNE OK 01
XUMHYECKUE Meramnbl. O6mue Gpu3MYecKne U XUMUYECKHE CBOMCTBA MeTaioB. CrocoObl MoMydeHus. 3HaYeHue OK 02
CBOMCTBA METAJUIOB U HEMETA/UVIOB B MPUPOJE U KU3HEACITEIHPHOCTH 4YelloBeKa U opraHuzMoB. Kopposus
HCOPraHM49CCKuX METaJJIOB: BUABI KOPPO3HUH, CIIOCOOBI 3aLIUTHl METAJUIOB OT KOPPO3UHU
BCIIICCTB Hemerannel. OOmue ¢usnueckue W XWMHUUYECKHE CBOWCTBA HEMETA/UIOB. TWIHMYHBIE CBOWCTBA

HemeraioB [V— VII rpynn. Krnaccuduxamuss v HOMEHKIATypa COEAMHEHUH HEMETalIoB.

KpyroBopoTsl GMOT€HHBIX 2JIEMEHTOB B TIPUPO/IE

XWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX BEIIECTB (OKCHJIOB, THIPOKCHIOB,

KHUCJIOT, COJell W Jp.). 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB IPOCTHIX BEIIECTB, BOJOPOIHBIX

COCIMHEHUH, BBICIIIUX OKCUOB U THIAPOKCHUIOB

Jlekuust Ne7 MeTajbl.

Jlekuust Ne8 Hemerauibr.

Jlexmus Ne9 Xumudeckue CBONCTBA HEOPTaHUUECKUX BEIECTB

IpakTuyeckue 3ausaTus NeS CocraBieHue ypaBHCHUN XUMHUECKUX PEAKIMNA C y4aCTHEM MPOCTHIX U

CJIOKHBIX HEOPraHMYECKHX BEIIECTB: METALUIOB U HEMETAJJIOB, OKCHJIOB METAVIOB, HEMETA/IOB U

aM(}OTEepHBIX JJIEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBAaHMHW W aM(OTEpPHBIX THAPOKCHIIOB;

HEOPraHMYECKHUX COJICH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

PemieHne npakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKHMX 32/IaHUH HA CBOMCTBA, COCTAB, MOJy4YEHUE

n 0e30macHOe HUCHOJB30BAaHUE BAXHEHIIUX HEOPraHUYECKHX BEUIECTB B OBITY M TMPAKTUYECKOM

JIEATEIbHOCTH YEJIOBEKA.
Tema 3.3. OcHOBHOE coJiep:KaHue OK 01
Wnentndpukanus | MgenTudukanus HEOPraHUYECKUX BEIECTB C HCIOJIB30BAaHUEM HMX (HM3UKO-XMMHUUYECKUX CBOMCTB, OK 02
HEOPraHMYeCKUX | XapaKTepHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHBIE peakiny Ha cynb(ar-, KapOOHAT- U XIOPU- OK 04

BCIICCTB

AdHHWOHBI, HAa KATHOH aMMOHHMA.




IpakTnyeckoe 3ausaTus Ne6 «neHTudukanys HEOPraHMISCKUX BEIIECTBY.
Pemienue skcriepUMEHTANbHBIX 3a7a4 1O XMUMHUYECKHMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO
pAacIoO3HABAHUIO U TIOJIYYEHUIO COEAMHEHUI METAJUIOB U HEMETAJLIOB.

Jlekuuss Nel0 KayectBeHHbIe peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha KaTHOH
aMMOHHUSL.

KoutpoabHnas padora Nel CBoiicTBa HEOPraHMYECKHX BEIIECTB

2 cemecTp

48

Pa3nen 4.CTpoeHue U CBOHCTBA OPraHU4eCKUX BelllecTB

26

Tema 4.1.
Knaccudukanus,
CTpOCHUE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIECTB

OcHoBHOE COACPKaHUuEC

[losiBneHne u pa3BUTHE OPraHMYECKON XMMMM Kak Hayku. [Ipeamer opraHnueckoi xumuu. Mecto u
3Ha4YEHHE OPTraHUYECKOW XMMUHU B CUCTEME €CTECTBEHHBIX HayK.

XHWMHYECKOE CTPOCHHE KaK IMOPSIAOK COECIWHEHMs aTOMOB B MOJIEKYJIE COIVIACHO MX BAaJIEHTHOCTH.
OcCHOBHBIE TIOJIOKEHHSI TEOPHUH XUMHUUYECKOTO CTPOCHHS OpraHnuecknx coeanHeHnit A.M. bytieposa.
VYraepoaHslil CKENEeT OpPraHu4YecKOr MOJEKYJbl. 3aBUCUMOCTHh CBOMCTB BEMIECTB OT XUMHYECKOTO
CTPOEHMS MOJIEKYIL. MI30Mepust U U30MepBl.

[lonsitTne o ¢yHkuuoHanbHOM rpynme. Pamukan. [lpuHimnsl kiaccu@UKAMM  OPTaHUYECKUX
coenMHeHUN. MexayHapoaHasi HOMEHKIATypa M NPHUHIMIBI HOMEHKIATYPbl OpPraHUYECKHX
coenuHeHuil. [lonsiTue 00 azoTcoiepXkalux COEAMHEHUSX, OMOJOTMYECKH AaKTHBHBIX BEIIECTBAX
(yrneBomax, jkupax, Oeiakax H Jp.), BBICOKOMOJICKYISIPHBIX COCAMHEHHSIX (MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO)

Jlexnust Nell Beegenue B opranndeckyro Xxumuio. Kimaccudukanum opraHudeckiux CoeqmHEHUH.

IIpakTuyeckue 3anaTuaNe7 HomeHknaTypa OpraHMYeCKMX COCIUHEHUN OTIEIbHBIX KJIACCOB
(HaCBIIICHHBIE, HEHACHIIICHHBIE M apOMATHYECKHE YTJIEBOJOPOJbI, CIUPTHI, (EHOJIBI, allbICTHJIbI,
KETOHBI, KapOOHOBBIC KUCIOTHI U Ap.) CocTaBlieHHEe MOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (HOpMyIT
OpPraHMYECKUX BELIECTB OTAEIbHBIX KJIACCOB, HCIOJB3YS HMX Ha3BaHUS MO CHCTEMaTHYECKOW H
TPUBUAIBHON HOMEHKJIAType (ITWJICH, aleTWIeH, INHUepuH, ¢eHomn, GopMaibAerui, YKCyCHas
KHCJIOTA, TJIMIIHH).

OK 01

Ipakruueckue 3anaTusaNe8 Pacuersl npocreiinieii GopMysbl OpraHHYECKONW MOJIEKYIIbI, UCXOJIS U3
AJIEMEHTHOTO0 cocTaBa (B %)

Tema 4.2.
CsolicTBa
OpraHUYEeCKUX
COCIMHEHU I

OcHoBHOE coaepKaHue

20

DU3NKO-XUMHUYECKHE CBOMCTBA OpraHn4eCKux CO€IUHEHHH OTACIBbHBIX KJIAaCCOB (OCO6CHHOCTI/I
KJ'IaCCI/I(l)I/IKaI_[I/II/I U HOMCHKIIATYpbl BHYTpPHU KJACCa; TOMOJIOTHYECKHUI paa u 061].18.5{ q)OpMy.Ha;
HU30MCpUs, (I)I/I3I/I‘-ICCKI/IC CBOﬁCTBa; XUMHUYCCKHUEC CBOfICTB&; CITOCOOBI HOJIy‘IeHI/IH)Z

OK 01
OK 02
OK 04




— IpPEJeNIbHBIE YITIEBOAOPO/b! (aJIKaHBI M LIMKIJIOAJIKaHbl). ['OopeHre MeTaHa Kak OJMH M3 OCHOBHBIX
MCTOYHMKOB TEIUIa B MIPOMBIIIICHHOCTH U ObITY. CBOMCTBA MPUPOJHBIX YIIIEBOAOPOAOB, HAXOXKICHUE
B IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HEIpeAenbHble (AJKEHbl, AJKUHbI M alIKaJueHbl) U apoMaTHYecKue yrieojoponabl. ['openue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KU METAJJIOB

— KUCIIOPOJICOJIEpKAIIIE COCTUHEHUS (CIIUPTHI U (PEHOJIBI, KAPOOHOBBIE KHCIOTHI U 3(PUPHI, aJIbACTHIbI
U KETOHbI, JKUpbI, yriaeBojbl). IIpakTuueckoe NpuMEHEHUE STUIICHIVIMKOJS, INIMLEpUHA, (eHoua.
[Ipumenenne Qopmanpaernaa, auneTalbIeTHIA, YKCYCHOH KHCIOTHL. Mpula KakK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT. MOMOIIIME CBOMCTBA MbLJia

— a30TCoJep’Kallle COeAMHEHHA (aMUHBI M aMHUHOKHUCIOTHL, Oenku). BblcokoMomexymnsipHbIe
COoeMHEHUs (CUHTETUYEeCKHE M OMOJIOrMuecKu-aKTUBHBIE). MOHOMEp, OJUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIEHA KAK OCHOBHOE HAINIPaBJIEHUE €r0 UCIIOJIb30BaHUSI.

['eneTrnyeckas CBs3b MEXY KJIaCCAMHU OPraHUYECKUX COETMHEHUI

Jlexuus Nel2[IpenenbHbIe yriieBOI0POIbI

2
Jlexnus Nel3 HemnpenenbHbIe yriieBoI0POIBI 2
Jleknust Nel4 ApomaTudeckue yrieBoa0poibl 2
Jlexnus Nel5 Kucnopoacoaeprxariue coeTuHEeHUs 2
Jlexmus Nel6 AzoTcoaeprkaiiue COeTMHEHUS 2
IIpakTuyeckoe 3ansaTue Ne9 CpolicTBa OpPraHMYECKUX COCIUHEHUH OTACJIBHBIX KJIACCOB
(TpuBHanbHAs W MEXAYHApPOJHAss HOMEHKIATypa, XHMHUYECKHE CBOWCTBA, CHOCOOBI IOJYYCHHS):
npeAenbHble (aJKaHbl M IUKIOAIKAHBI), HEMNpeeibHbIC (QJIKEHBI, AJIKUHBI W alKaJIMCHbI) U 2
apOMaTHYECKHE YIIICBOJAOPObI, COUPTHl U (DEHOJbI, KAPOOHOBBIE KHUCIOTHI U 3(PHUPHI, aNbACTUIBI H
KETOHBI, aMUHBI 1 AMHUHOKHUCJIOTHI, BRICOKOMOJICKYJIIPHBIE COCTUHCHHUS.
IIpakTtuyeckoe 3ansitue Nel() 3amaHus Ha COCTABJICHHE YPABHEHUH XUMHUYECKUX pPEAKUUN C 5
y4aCTHEM OPTaHMYECKUX BEIECTB HA OCHOBAHHUH UX COCTAaBa M CTPOCHUS
IIpakTuyeckoe 3ansitue Nell CocraBiieHHe cXeM peakiuid (B TOM YHCIE 10 TPEII0KCHHBIM
LIEMOYKaM TPEBPAIlEHUI), XapaKTePU3YIOIIUX XUMUYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHHIA
OTJIETIBHBIX KIIACCOB, CIIOCOOBI UX MOJIy4YEHHUS U Ha3BaHHWE OPraHUYECKUX COCTUHEHHI MO TPUBHUATHHOM 5

niIn MeX(HyHapOHHOﬁ CHUCTEMaTHYECKOM HOMCHKJIATYpC.
Pemenue NPAKTUKO-OPUCHTUPOBAHHBIX TEOPETHYECCKHUX 3aJJaHHMMd Ha CBOICTBa OpPraHNUvYCCKUX
COCIMHEHUHN OTACIbHBIX KIAaCCOB




IIpakTnueckoe 3ansaTHe Nel2 “IIpeBpaieHuss opraHnyecKux BeUlecTB Npu HarpeBaHuu'. Ilomyduenue

STUJICHA U U3YYEHHE €r0 CBOMCTB. MoJIeInpoBaHUE MOJIEKYSl U XUMUYECKUX MPEBPALICHUN HA IpUMepe 2

9TaHa, 3TUJICHA, aAllETUIICHA U JIp.

IIpakTuyeckoe 3ansitue Nel3 Pemenue 3a1a4 Ha OrnpeielieHUEe MOJICKYIISIPHON (OPMYIIbI MCTIONB3YS 5

TUTOTHOCTH T'a30B 110 BOJIOPOJTY U BO3AYXY
Tema 4.3. OcnoBHoe conep:xkanue / [IpodeccnoHaATbLHO-OPHEHTHPOBAHHOE COIePKAHME 4 OK 01
Wnentnguxanus buooprannueckue coenunenus. llpumenenue u Ouosnoruueckas pojb yriieBoJoB. OKuciieHHe OK 02
OPraHMYCCKUX yIJI€BOJOB — MWCTOYHUK DJHEPrHMM >KMBBIX OpraHusmMoB. OOnacTM NPUMEHEHUS AMHUHOKHUCIOT. OK 04
BCIICCTB, NX [IpeBpamenuss OenkoB nuUIM B opraHuzMe. buosornyeckue QyHkuuu OenkoB. buonormueckue MK 2.1
SHAYCHUC 1 GbyHKIUY XAPOB. POk opraHnyeckoil XUMHUH B PEIICHUN TPo0IeM MUIIEBOH 0€301acHOCTH
IIPUMCHCHHC B Ponp oprannmueckoil XMMUM B pELIEHUH MpOOJIIeM 3HEPreTUYEcKoil Oe30MacHOCTH, B Pa3BUTHU
ObITOBOM 1 MEJUINHBI, CO3JaHUH HOBBIX MaTepUalioB, HOBBIX HCTOYHUKOB 3HEPIUu (aIbTEepHATUBHbIE HCTOUHUKU
TPOU3BOJICTBEHHOH | speprim). ONacHOCTh BO3ACHCTBHS HA JKMBBIC OPraHM3MBI OPraHHYECKHX BEIIECTB OTHCIBHBIX
ACATCIPHOCTH KJIaccoB (YrJIeBOJOPOIbI, CIUPTHI, (EHOJBI, XJIOPOPraHUYECKHUE MPOM3BOJHBIC, ANBICTHUABI H Jp.),
1CJI0BCKa CMBICJT TTOKA3aTesIs MPEICIbHO JOMYCTUMOM KOHIIEHTPAIHH

Jlexnus Nel7 buooprannueckue coeTuHEHNUS. 2

IIpakTnueckoe 3ansTue Nel3 “Unentudukanys opraHn4ecKiX COeIMHEHUIN OTAENbHBIX KJIaccoB”

WnenTudukamnmst OpraHu4ecKuX COSTNHEHH OTACIBHBIX KIIAacCOB (Ha MpUMepe albJeruoB, Kpaxmania,

YKCYCHOH KHCJIOTBI, O€IKOB W T.I.) C HWCHOJB30BAHUEM WX (PUIUKO-XUMHUYECKUX CBOWCTB U

XapaKTepHBIX KAaYeCTBCHHBIX peakuuil. JleHarypamusi Oenka Tpu HarpeBaHWd. LIBeTHbIC peakmuu 2 (-12)

OenkoB. BO3HMKHOBEHHE AHAIMTHYECKOTO CUTHAJIA C TOYKM 3PEHUS XMUMHYECKHX IPOILIECCOB IPHU

MPOTEKAaHWH KaYeCTBEHHON PEaKIny, MO3BOJISIONICH UICHTH(PHUIIMPOBATH MPEII0KCHHBIC OPraHNYECKUE

BEIECTBA

Pasznes 5. Kunerudeckue u TepMOAUHAMHUYECKHE 3AKOHOMEPHOCTH 6
NMPOTEKAHUSI XHMHUYECKHX pPeaKkiuii

CkopocTh OcHoBHoe coaep:kanue / [IpodeccHoHATIBLHO-OPHEHTHPOBAHHOE COEPKAHIE 6 OK 01
XAMHICCKAX CKOpOCTh pEakilii, €€ 3aBHCHMOCTh OT Pa3jIMYHbIX (DAKTOPOB: MPUPOJBI PEATUPYIOIIUX BEIIECTB, OK 02
peaKuui. KOHIICHTPAIIMM PEardpylolIuX BENIECTB, TEMIEPAaTYpsl M IUIOMIAAM PEAKIMOHHON IOBEPXHOCTH. K 2.1.
Xumuieckoe Ternossle PEKTH XUMUYECKUX PEAKIHN. DK30- M DHIOTEPMHUUECKHE, PEAKIIUU.
PaBHOBECHC OOGpaTuMOCTh peakiii. XUMHYECKOE€ PaBHOBECHE W €r0 CMENIEHHE I0J JCHCTBHEM Ppa3IMYHBIX

(1)aKTOpOB (KOHHCHTpaI_[I/IH pearéHToB WJIW TIPOAYKTOB PpCaKIUH, HAABJICHUC, TeMnepaTypa) JJIA
CO3JaHus OIITUMAJIbBHBIX YCJIOBI/Iﬁ IMMPOTCKAHUA XUMHUYCCKHUX ITPOLICCCOB. HpI/IHLII/IH Jle IllaTenne




Jlexkuus Nel8 Cxopocts xumuueckoil peakuu. OOpaTUMOCTh peaKIuii. 2
IIpakTnueckoe 3ansitue Nel4 PemeHue NPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHMIl Ha aHaIU3 OK 01
(axTOpOB, BAMSIONINX HA H3MEHEHUE CKOPOCTH XUMUYECKON PEaKIUH, B T.4. C MO3UIMNA IKOJIOTHUECKU 2 (-/2) OK 02
1[e71eco00pa3HOT0 TOBEACHUS B OBITY M TPYIOBOW ACATEILHOCTH B IENSX COXPAHEHUS CBOETO K 2.1.
370POBbS M OKPYXKAIOIEH NIPUPOTHON CPEJIbI.
IIpakTnueckoe 3ansaTue NelS PemeHne mMpakTHKO-OPMEHTHPOBAHHBIX 3aJaHMIl Ha IpPUMEHEHUE
npuHiuna Jle-llarense i HaX0XAEHNUS HAPABICHUS CMEILIEHUS! PABHOBECHS XMMUYECKON PEAKIMU U 2 (-12)
aHaJIn3 (GaKTOPOB, BIUSIONIUX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS
Pa3nen 6.PacTBopbl 6
Tema 6.1. IIpo¢deccnoHAILHO-OPHEHTHPOBAHHOE COAEPKAHUE 6 OK 01
TonsTne o PactBopenne kak (usuko-xumuueckuii mporecc. PactBopsl. CriocoObl MPUTOTOBICHUS PACTBOPOB. OK 02
pacTBopax PactBopumocTs. MaccoBast 1onis  pacTBOpeHHOTO BemiecTBa. CMBICT TOKa3aTens MpeaesIbHO OK 07
JOIYCTUMON KOHIEHTPAIMHU U €r0 UCIIOJIb30BAHKE B OLIEHKE IKOJIOTMUECKOM 0€30MacHOCTH. NK 2.1.
Jlekuust Nel9 PactBoprl. IlpaBHiia JKOJIOTHYECKH I1€J1eCOOOPA3HOT0 MOBeAEHHS] B OBITY H
TPYIOBOii JeATEJILHOCTH B IEJISIX COXPAaHEHHUsI CBOEro 3/I0POBbSI M OKPYKAIOIeil NMPUPOTHOI 2 (-12)
cpeabl; OIACHOCTh BO3/1eiiCTBUSI HA JKUBbIE OPraHU3Mbl ONIpeJeIeHHbIX BelleCTB.
OK 01
IIpakTuyeckoe 3ansaTue Nel6 «IIpurotoBieHrue pacTBOPOBY. OK 02
[IpuroToBiieHue pacTBOPOB 33JaHHOI (MaccoBOil,%) KOHIIEHTpAaMH (C MPaKTUKO-OPUEHTHPOBAHHBIMU 2 (-12) OK 04
BOIPOCAMU) U OIIPENICJIEHUE CPeJIbl BOAHBIX PACTBOPOB. K 2.1,
IpakTuyeckoe 3ansaTue Nel7 Penienue 3aga4 Ha IPUTOTOBJICHUE PACTBOPOB
Pemienne NpPakTHKO-OPMEHTHPOBAHHBIX PACYETHBIX 3aJaHUM Ha pacTBOPBI, MHCIOJIb3yeMblE B 2 (-12)
OBbITOBOM U POU3BOJCTBEHHON JEATEIbHOCTH YEJIOBEKA
Pasnen 7.Xumusi B ObITY H IPOM3BOACTBEHHOM AeATEJLHOCTH Y€JI0BEKA OK 01
Xumust B ObITY 1 _|1podeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHUE 8§ 8421
TIPOUSBOACTBCHHOM I pojinire OCTHIKCHMS XMMHUUECKOH HAYKM M XHMHYECKOI TEXHOJOTHH. POIb XMMHHK B 00eCreueHHH 0K 07
ACATCILHOCTH 9KOJIOTUYECKOM, SJHEPreTHUECKOM U MUIeBOil 6e3011acHOCTH, pa3BUTUM MeAULUHbIL. [IpaBuia noucka u K 2.1.
HeJoBeKa aHaM3a XMMUYECKOH HWHGPOpPMAalMU U3 pPa3IMYHbIX HCTOYHMKOB (HaydyHas U y4yeOHO-HaydHas
JUTeparypa, cpesicTBa MaccoBoi MH(popmarmu, cetb MHTEpHET)
IIpakTnuyeckne 3anstuss Ne 18 Ilonck u aHanu3 KelcoB O NPUMEHEHUU XMMHMYECKHUX BEIIECTB U
TEXHOJOTUI ¢ ydyeroM Oyaymed mnpodeccHoHaNIbHOW JeATeNbHOCTH MO TeMaM: BakKHeWIue 4 (-14)

CTPOUTCJIbHBIC MATCPUAJIbl, KOHCTPYKIHMOHHBIC MATCPHAJIbl, KPACKHU, CTCKJIO, KCPAMHKA, MATCPHUAJIbI




JUISL JIEKTPOHUKH, HAHOMAaTEpHUAJIbl, TEKCTHJIbHBIC BOJIOKHA, UCTOYHUKU SHEPTUU, OPraHUYECKHE U
MUHEpaJIbHBIC YI0OpEHUs, JICKAPCTBEHHBIC BEIICCTBA, OBITOBAS XUMUSL.
Zammra: [IpencraBienue pe3ynbTaToB pemieHus] KEHCOB B JopMe MUHH-I0KIIAIA C TIPE3CHTaIueH

Jlexkmust Ne20 Posib xumuu 3 (3/-)

IIpoMe:xxyTOYHAs aTTeCTALMA N0 AMCHMILINHE (AU(depeHPOBAHHBIN 3a4eT) 1

Bcero 80




3. YCJIOBHUSI PEAJIM3ALIMA IPOTPAMMBI OBILIEOBPA3OBATEJIBHOI
JUCHUIIINHBI

3.1. MarepuajibHO-TEXHHYECKOE O0ecrieueHne

Jliis peanuzanuu 00pa3oBaTENbHOTO IMpolecca (BceX BUAOB YUCOHOW JIEATEIBHOCTH) 110
JUCUMIUIMHE HCIOJIB3YIOTCS  CIENYIOIIME CIELMaJbHblE IOMEIICHMS, OCHAIlEHHbIE B
cootBercTBuH ¢ [Tpunoxennem 3 OITOII-IT CITO: kabuneT 0011e00pa30BaTeNbHBIX TUCIHILINH

3.2. UupopmannoHHoe odecrieyeHne peain3alui NpPorpaMmbl

3.2.1. OcHOBHBIE HCTOYHHKHU

1. T'abpuensH, O. C. Xumus : 10-ii xmacc : 6a3oBbi ypoBenb : yueOHuk / O. C.
I'adpuensu, U. I'. Octpoymos, C. A. CinagkoB. — 7-e u3f., crep. — Mocksa : [Ipocsenienue,
2025. — 128 c¢. — ISBN 978-5-09-120190-1. — Texkcr : ayekTpoHHBIH // JIaHb : 3JEKTPOHHO-
oubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/473033 (mata oOparmieHus:
18.04.2025).

2. Taopuensn, O. C. Xumus: 11-ii xmacc: 06a3oBbiii ypoBeHb : yueOHMK / O. C.
Iabpuensa, . I'. Octpoymos, C. A. CragkoB. — 6-e u3n., crep. — Mocksa : [Ipocsenienue,
2024. — 127 ¢. — ISBN 978-5-09-112177-3. — Texkcr : 25eKTpoHHBIH // JIaHb : 3JIEKTPOHHO-
oubnmuoreunas cucrtema. — URL: https://e.lanbook.com/book/408668 (mata oOparmeHus:
18.04.2025).

3.2.2 JIonoJHHUTEIbHbIE HCTOYHHKH

XUMUS : METOJIMYECKHe YKa3aHHUsS [0 MPAKTUYECKUM 3aHATHSAM JJs 0Oydarouiuxcs
cneranbHoCcTH 15.02.17 MoOHTaX, TEXHHUYECKOE OOCITYy)KMBAHHUE, AIKCIUTyaTallMisi U PEMOHT
MPOMBIIIJICHHOTO 000pya0BaHus (10 oTpacisiM) o4HOUM dopmbl obydenust / TUY ; coct. T. A.
PepxankoBa. - Tromens : TUY, 2024. - 43 c. - DnextponHas 6ubnmoreka TUY. - bubnuorp.: c.
42. - ~b. 1. - TeKcT : 3IEeKTPOHHBII.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
KoHTposb 1 OIleHKa PacKpBIBAIOTCS Yepe3 MPEJAMETHBIE PE3Y/IbTaThl, YCBOCHHBIC 3HAHUS
U TpuoOpeTeHHbIe OOYJYarOIMMUCS YMEHUS, HalpaBleHHble Ha (HOpPMUpOBaHHME OOUIMX U
po(hecCHOHATBEHBIX KOMITETCHIIUH.

PesyabTaTsl 00yyeHHs

Iloka3aTeu OolleHKH

T OeHOYHBIX MePONIPUATHH

YMmern:

BBISIBJISITD XapaKTEepHbIE
IIPU3HAKK U B3aUMOCBS3b
H3y4YECHHBIX ITOHATHH,
IIPUMEHSATH
COOTBETCTBYIOIIIME  ITOHATHS

Hcnonb3zoBanue B
yueOHOM "
npodeccrnoHaIbHO M
JeSITCIIBHOCTH

XUMHUYCCKUX TCPMHUHOB H
CHUMBOJIMKHU.

1.I13 Ne 3,4 3amaun Ha cocTaBICHHUE
YpPaBHEHUH pPEAKUHI: — COCTMHEHUS,
3aMENICHHUs, Pa3JIoKeHUs, 0OMeHa U
peakuuii ¢ ydyacTHeM KOMILJIEKCHBIX
COEVMHEHUN (Ha npumepe
TUIPOKCOKOMIUIEKCOB ATIOMUHHS H

IpU OMUCAaHUM CTpoeHUsT U | OOBICHATH CYIIHOCTb | LIMHKA);

CBOWCTB HEOPraHWYECKUX U | XUMHYECKUX IPOIECCOB. | — OKUCIIUTEILHO-
OpraHuYecKux BemiecTB W ux | Knmaccudunmponartsb BOCCTAHOBUTEIBHBIX  pEakuuii ¢
MpEeBpaICHUH; BBISABIIATh | XUMHYECKHE PEAKIUU TIO | UCMOIh30BAHUEM MeToaa
B3aHMOCBSI3b XUMUYECKUX | pa3IMYHBIM  TIPU3HAKaM: | SJIEKTPOHHOTO OaaHca;

3HAHUW C TIOHATHSMHU | | YUCITY H COCTaBY | — C  y4acTHeM  KOMIUIEKCHBIX
MIPEACTaBICHUSIMU JIPYruX | IPOJYKTOB W PEareHTOB, | COSAMHEHUN (Ha npumepe
€CTECTBEHHOHAYYHBIX TETJIOBOMY 3¢ dexry, | THIPOKCOKOMIUIEKCOB ~ IMHKA |
MpeIMETOB HaIpaBJICHUIO, ¢baze, | adroMuHUA).

XapakTepuzoBaTh HaIu4uioo  Karaimsartopa, | 2. II3 Ne 4.5 3agaunm Ha pacuer
XUMHYECKUE DJIEMEHThl B | U3MEHEHHMIO CTENEHEN | KOJMYECTBEHHBIX XapaKTEPUCTHK
COOTBETCTBHH c UX | OKHCJICHUS AJIEMEHTOB, | IPOJAYKTAa PEAKUUH  COECAUHEHUS;
MIOJIOKEHUEM B | oOpa3ylonux BEIIECTBA. | MACCOBON WM OOBEMHOM  JOJHU
MEePUOINYECKOMN cucteme | YCTaHaBlIMBaTh IMPU3HAKH | BBIXOJA MPOAYKTA peakuuu
XUMUYEeCKUX AmeMeHToB [[.U. | o0mero m pa3iauvHOrO B | COCAMHEHUS oT TEOPETUUECKHU
Meunneneena. TUTIOJIOTUN PEAKIUNA IS | BO3MOYKHOTO; OOBEMHBIX OTHOIICHHUM
CocraBnsaTh pEaKuu | HEOPraHUYECKOM H | Ta30B; KOJIMYECTBECHHBIX
COCIUHCHMS, Pa3JIOKEHUS, | OPraHUYECKON XUMUHU. XapaKTePUCTUK MCXOJIHBIX BEILIECTB
obOMeHa, 3amenenusi, | CoCTaBlISITh ~ YpPaBHEHMS | U MPOJAYKTOB  pEaKlMH; MAacChl
OKHCJIUTEILHO- peaknuii ¢ moMoIibio | (00BEM,  KOJHMYECTBO  BEIISCTBA)
BOCCTAHOBUTEJIBHBIC PEAKIIUM | METOJIa 3JIEKTPOHHOIO | MPOJIyKTa PEaKUHH, €CIU OJHO U3
Hu peaknuu | GanmaHca. OOBACHATH | BENIECTB JAHO B BHJE pacTBOpa ¢
KOMIUIEKCOOOpa3oBaHus (Ha | 3aBUCHMOCTH CKOpPOCTH | OIIPEACIICHHOM  MacCcoBOM  JoJiei
npumepe XUMHUYECKOM peakIuu U | paCTBOPEHHOIr'0 BEIECTBA.
TUJIPOKCOKOMILJIEKCOB nosnoxenus xumuueckoro | 3. Tect «HoMeHkiatypa u HazBaHue
QTIOMUHHMST ¥ [MHKA) C | PAaBHOBECHS OT PA3JIMYHBIX | HEOPraHWUYECKUX BEIECTB UCXOJS U3
y4acTHEM  HEOPraHu4ecKHux | (pakTopos. UX XUMHYECKON QOopMynbl  WIH
BEILIECTB; KiaccudumnupoBaThb COCTaBIIEHUE XMUMHUYECKOH (POpPMYIbI
BBISBIISATE XapaKTEepHbIC | HEOPraHUYECKHUE HCXOAs W3 Ha3BaHUS BeEIIleCcTBa IIO
MPU3HAKK W  B3aUMOCBS3b | BEIIECTBA B COOTBETCTBUM | MEKJYHAPOJHON WM TPUBUAIBHOU
M3YYEHHBIX MOHATHM, | C UX CTPOCHUEM HOMEHKJIaType».

MIPUMEHATH BeimonHaTe  xumuueckuil | 4. 3agauM Ha pacuyeT MacCOBOH J10JH
COOTBETCTBYIOIIME TOHATHUS | IKCIIEPUMEHT mo | (Macchl) XHUMHUYECKOTO  DJIEMEHTa
MIPU ONHUCAHUU CTPOCHHUS U | PACIIO3HABAHUIO (coenuHeHwus1) B MOJIeKyIe (CMECH).
CBOMCTB HEOPraHMYECKUX U | BAXKHEHIIUX 5. Ilpaktuueckue 3aganuss Ne 5 mo
OPraHMYECKUX BEUIECTB U UX | HEOPraHUYECKUX U | Kiaccu(uKalud, HOMEHKIAType H
MpeBpaIeHU; BBISIBJIATH | OPTAHUYECKUX  BEILECTB, | XUMUYECKUM bopmynam
B3aHUMOCBSI3b XUMHUYECKUX | MOJYYEHUIO KOHKPETHBIX | HEOPraHUYECKUX BCIISCTB
3HAHUHM C TOHATUSIMU M | BELIECTB, OTHOCSIIMXCSA K | Pa3JIMYHBIX KJIACCOB.
MPEACTABICHUSIMU JIPYrUX | U3Y4YEeHHBIM kinaccaM | 6. Ilpaktnueckue 3aganust Ne 5 Ha




€CTECTBEHHOHAYYHbBIX
IIPEIMETOB;
HCI0JIb30BaTh HAaUMEHOBaHUs

XUMHYECKUX coeUHEHUN
MEXKTyHapOJHOTO coro3a
TEOPETHYECKON 51
MPUKIATHON XUMHUH u
TPUBHAIIbHbBIC Ha3BaHUS
BaKHEHUIIINX BEIIIECTB
(aTHIIEH, aleTUJICH,
TJIAIICPUH, dbenou,
dbopmanbpaerus, YKCyCHas
KHCJIOTA, TJIMIUH, YyrapHbIA
ras, YIIIEKUCIIBIN ras,
aMMHaK, TalleHas W3BeCTbh,
HeralreHas H3BECTbD,
NUThEBas CcoJa W JApPYrux),
COCTaBJISITh bopMyIbI
HEOPraHMYeCKUX u
OpraHUYECKUX BEIIICCTB,
ypaBHEHUS XUMHYECKUX
peakuuid, 00BACHITL  HUX
CMBICTT; MTOTBEPKIATh
XapaKTEepHbIE XUMHUYCCKHUE
CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMH
AKCIEPUMEHTAMHU U 3aMUCIMHU
ypaBHEHUU XUMHYSCKUX
peaKIuii;

-yCTaHaBJIMBaTh
MPUHAJIC)KHOCTh U3YYECHHBIX
HEOpPraHUYECKUX u
OpPraHMYeCcKUX BEHIECTB K
ONpEJCICHHbIM KJaccaM |
rpyImmnam COCIMHEHHH,
XapaKTepu30BaTh UX COCTAB U
Ba)KHEHUIIINE CBOMCTBA;
OIpEICIATh BU/IbI
XUMHYECKUX CBsI3ei
(koBasIeHTHA, HOHHAs,
MeTaJlJInuecKas,
BOJIOPOJTHAS), THIIBI
KPUCTAJUIMYECKUX  PEIIETOK

BCIICCTB, KﬂaCCH(bHHHPOBaTB
XUMHUYCCKHUEC PCAKIINU,

- NNPpUMCHATH MCTO/bI
HAaYYHOT'O IO3HAaHUWs BCIICCTB

U XUMHYECKUX  SIBJICHUU
(mabnroneHue,  M3MEpEHHUE,
AKCIIEPUMEHT,
MOJETUPOBAHUE);

- NPOBOJUTHL pacCyYCThl 110

COCAVHECHUM.

BpInonHATE  XUMHUYECKUN
OKCIEPUMEHT B IIOJIHOM
COOTBETCTBUU c
npaBuUIaMu O€30MaCHOCTH.
Habnronats, ¢pukcupoBaTh
U JlaBaTh OTMCaHHe
pe3ysIbTaToB
IIPOBEJEHHOIO
JKCIIEPUMEHTA
[IpoBoguTe pacuersl 1O
XUMHUYECKUM (popmynaMm u
YPaBHEHUSIM PEAKIIHI

olpeneneHue XUMUYECKON
AKTHUBHOCTH BEILECTB B 3aBUCUMOCTHU
BHJIa XUMUYECKOW CBSI3M M THIIA
KPUCTAJUIMYECKOU PELIETKH.

7. Tect «OCOOEHHOCTH XUMUYECKUX
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBAaHUH, aM(pOTEPHBIX
TUAPOKCUIOB U COJIEMM.

8. 3agaHus HaA  COCTaBJICHUE
YpPaBHEHUH XUMHUUYECKUX PEAKLH C
y4acTHEM TIPOCTBIX M CIOKHBIX
HEOPraHUYECKUX BEIIECTB: OKCHJIOB
METaJIJIOB, HEMETAJIJIOB u
aMmdoTepHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCJIOT, OCHOBAHUM
u aM(OTEepHBIX  THUAPOKCHJIOB,
HEOPraHUYECKUX coJeH,
XapaKTEPU3YIOIMIUX HMX CBOWCTBA |
CrocoObI OJTyYEHUS.

9. [IpakTHKO-OpUEHTUPOBAHHBIE
TeopeTnueckue 3amaHus Ne 6 Ha
CBOMCTBA u IIOJTy4YEHHUE
HEOPraHMYECKUX BEILECTB.

10. JlabopaTopHas padorta Ne 2
«MccnenoBanue cpeasl  pacTBOPOB
coJein»

11. JlaGopatopnas pabGora Ne 3

«CBolicTBa METaJJIOB "
HEMETAJJIOBY.

12. I3 Ne 6  Ilpakrtuxo-
OPHCHTHPOBAHHBIE  3aJaHUsS  TIO
COCTaBJICHUI0O XUMHYECKUX pPEaKIUi
c ydacTueM HEOPraHU4YECKUX
BEILIECTB, HCMOJB3YyeMbIX I WX

UACHTU(DUKAIIMM U TPOMBIIUICHHBIX
CIOoCOOOB IMOJTy4EHUS.

I[13 Ne 7 Pemenue mpakTUKO-
OPUEHTHUPOBAHHBIX 3aJlaHU O POJIU
HEOPraHUYeCKOU XUMUHU

I13 Ne 9

. 3aganuss Ha  CcOCTaBIEHUE
YPaBHEHUN XMMHUYECKUX PEaKLHil C
y4acTUEM OPraHUYECKHUX BELIECTB HA
OCHOBAaHUU UX COCTaBa U CTPOEHMUS.
2.  3agaHusi Ha  COCTaBIICHHE
YpaBHEHUN XHMHYECKUX PEaKLUM,
WTIOCTPUPYIOIIHUX XMUMHYECKHE
CBOMCTBA C Y4YETOM MEXaHU3MOB
MPOTEKAaHUs JIaHHBIX pEaKuuid u
TE€HETHYECKON CBSI3U OPraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.




XUMUYEeCKUM  (opmynam u

ypaBHEHUSM XUMHYECKUX
peakuuii ¢ MCIHOJIb30BaHUEM
(buznueckux BEJIMYUH,

XapaKTEepPU3YIOIINX BEILECTBA
C KOJINYECTBECHHOW CTOPOHBI:
Macchel, o0bemMa (HOpMaJibHbIE
YCJIOBHS) Ta30B, KOJUYECTBA

BEIIECTBA,; HCIIOJIb30BaTh
CUCTEMHBIE XUMHUYECKUE
3HaHUA JUTS MIPUHATUSA
peumieHud B KOHKPETHBIX
KU3HEHHBIX CUTYyaLMsIX,

CBA3aHHBIX C BEUICCTBAMU H
HUX IPUMCHCHHUEM

IUIAaHUPOBATb U  BBIIIOJIHATH
XUMHYECKUIN OKCIICPUMCHT
(TIpeBpateHusi OpraHuIeCKUX
BEIIECTB I[P HArpeBaHUH,
MOJTy4EeHUE ATUJICHA "
A3YYEHHE €ro CBOWCTB,
KauCCTBCHHBIC PpCaKIUKU Ha

albACTU/IBI, Kpaxmal,
YKCYCHYIO KHCJIOTY;
JeHaTypanus OCJIKOB TIpH
HarpeBaHHH, [[BETHBIC

peaknuu OENKOB; MPOBOIUTH
peakuy HMOHHOTO OOMeEHa,
OTNPENEeNATh CpeAy BOJHBIX
pacTBOpOB, KayeCTBEHHBIE
peaKiuu Ha cynabdar-,
KapOOHAT- ¥ XJIOPHUI-aHUOHBI,
Ha KaTHOH aMMOHMS; periaTh
AKCIIEPUMEHTAJILHBIE  3aa4H
nmo TemaMm "Metamel"! U
"HemeTtammsr") B
COOTBETCTBUU C TPaBUIAMH
TEXHUKH O€30MacHOCTH IpHU
oOpalleHun ¢ BEUIECTBAMHU H
J1a00paTOPHBIM
obopynoBaHueMm;
MIPEJICTaBIISATh pe3yabTaThl
XMUMHUYECKOTO SKCIIEPUMEHTA
B Qopme 3amucH ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIIUN U
(dbopMynupoBaTh BBIBOJBI Ha
OCHOBE ITHX Pe3YyJIbTATOB;

- aHAIIM3UPOBATh
XUMHYECKYI0 HWH(POPMAIIUIO,
MOJIy4aeMyi0 U3 Pa3HbBIX
HCTOYHHUKOB (cpencts
MaccoBOM MHQOpMAIHH, CETh

3. Pacuernnic 3aJa4n o
YPaBHEHUSIM PEAKLUN C Yy4aCTUEM
OpI‘aHI/I‘-IeCKI/IX BCIICCTB.

4. JlabGopatopHas pabota Ned
«[lonydeHune STWICHA W HU3YyYCHUE
€r0 CBOMCTBY.




WHuTepuer u apyrue);

-co0II0AaTh npaBuia
9KOJIOTHYECKU

11e1ecoo0pa3Horo MOBEACHUS
B ObITy W  TpyIOBOH
HCATCNIPHOCTH B LEIAX

COXpaHEHUsI CBOETO 30POBbS
U OKpYXarolleld MNpUPOIHON
Cpelbl; YYUTHIBATh OIIACHOCTH
BO3/ICUCTBUS  HA  JKUBBIC
OpraHu3Mbl  OIIPEAEIICHHBIX
BEIIECTB, IIOHUMAasl CMBICI
IoKa3aresst NpeAeIbHON
JOTIYCTUMOM KOHIICHTPAaLUH;
OK 1, OK 02, OK 07, IIK
2.1.

HNmets npeacraB/ieHus:

0 XUMHYECKOH
COCTAaBJISIONICH
€CTECTBEHHOHAYYHOU
KapTUHBI MHpPA, POJH XUMHUU
B MO3HAHUU SIBIICHUH
npupoabl, B (OPMUPOBAHUU
MBIIIUICHASI W KYJIBTYPBI
JINYHOCTH, ee
(hyHKIIMOHATEHO M
IPAaMOTHOCTH, HEOO0XOIUMO
JUTSL PEIICHUST TPAKTHYCCKUX

3aaa4 n 9KOJIOTMYCCKHU
000CHOBAHHOI'O OTHOIIIECHHUS K
CBOCMY 3A0POBbBIO u

MIPUPOJIHOM cpeze
OK 01, OK 02, TIK 2.1.

OObscHATP  (puU3MUECKUit
CMBICH CHMBOJINKHA
MePUOANIECCKON TAOIUIIBI
XUMHUYECKUX  DJIEMEHTOB
. . Menneneena
(HOMEpOB JJIEMEHTA,
nepuoja,  TPYIIbI) H
YCTaHOBKa MPUINHHO-
CIIEICTBEHHOU CBSI3U
MEXIy CTPOCHHEM aToma
n 3aKOHOMEPHOCTSIMHU
W3MEHCHMS CBOICTB
9JIEMEHTOB H
00pa3oBaHHBIX HMU
BEIIECTB B IIEPHOJIaX H
rpymnmnax.

OOBscHIET XUMHYECKHE
SIBJICHHS, TIPOUCXO/IAIINE
B Tpupoje, OBITYy W Ha
MIPOU3BO/ICTBE.
Onpenenser

BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX
MpeBpaICHUN B
pPa3IMYHBIX YCIOBUSIX.

IIpakTHKO-OpHUEHTUPOBAHHBIE

TeopeTnueckue 3amaHus Ne2 Ha
XapaKTepU3aLUI0 XUMHUYECKUX
aieMeHToB:  «Metammudyeckue  /
HEMETAUTNIECKUE CBOJCTRA,
3JIEKTPOOTPULIATEIHLHOCTh u
CPOACTBO K DIIEKTPOHY XUMHYECKUX
3JIEMEHTOB B COOTBETCTBHE C UX

OJICKTPOHHBIM CTPOCHUEM n
ITOJIOKCHHUEM B HCpHOHH‘ICCKOﬁ
CHUCTEME XUMHUYCCKHUX JJIEMCHTOB

J.. MennaeneeBay.
[IpakTHKO-OpUEHTUPOBAHHBIC
sagaguga Ne 10 1o cocrTaBiIeHUIO
XUMUYECKUX PEAKIUHA C ydacTUeM

OpraHUYeCKHUX BEIIIECTB,
UCIIOJIb3YEMBIX JUIST X
UICHTU(DUKAITIN B OBITY u
MIPOMBIIIJICHHOCTH

1. Jlaboparopnas pabota Ne 5 Ha
BBIOOD:

—  «OmpeneneHne  3aBUCUMOCTH
CKOPOCTH peaklMH OT KOHILIEHTPAINU
pearupyroumx BeIecTB;

—  «OmpeneneHne  3aBUCUMOCTH
CKOpPOCTH peaxiuu oT
TEMIIEPATYpPhI».

2. [IpakTHKO-OpHUEHTUPOBAHHbBIE
teopeTnueckue 3aganus Ne 11 Ha
aHanu3 (HakTOpoB, BIUSIONIMX Ha
U3MEHEHHE CKOPOCTH XUMHUYECKOU

pEeaKInH.
3HaTh: 3HaThb ocHOBHEIE | 1. 3amaHnsl Ha  COCTaBJIEHUE
OCHOBOIIOJIArarolie MOHITHS | TTOJIOKEHUS TEOPUH | MOJIEKYJSPHBIX U HOHHBIX PEAKIUH C
(XUMHYECKHUI 3EMEHT, aTOM, | AJIEKTPOJIUTUUECKON y4acTHEM OKCHJIOB, KHCJIOT,
AJNIEKTPOHHAS 000JI0YKa | JUCCOIHMALIUN M | OCHOBAaHUM W  COJIEH, HOHHBIX




aToMma, s-, p-, d-3JIeKTpOHHbBIE
opOUTaTIM  aTOMOB,  WOH,
MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHIIATEIIHHOCTD,

CTEICHb OKHCIICHHSI,
XAUMUYECKas CBsI3b, MOJIb,
MOJISIDHAsE Macca, MOJIAPHBIN
00BeM, YIIEPOIHBIA CKEJNeT,

GbyHKIMOHATBHAS rpymima,
paaukarn, nu3zomepus,
HU30MEPBI, TOMOJIOTHYECKUI
psn, TOMOJIOTH,
YTIEBOAOPOIbl, KHUCIOPOJI- U
a30TcoJepKaIIne
COEAUHEHHUSA, OHOIOTHYECKHU
aAKTUBHBIC BEIIECTBA
(yrneBojapl, JKUpbI, O€NKH),
MOHOMeP, MoJIUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE
COCIIMHEHUS,
KpUCTaJUTNYeCcKasi  pelieTka,
THTIBI XUMHUYECKHX peaKInui
(OKUCTUTENBHO-
BOCCTaHOBUTEJIbHBIE, D3K30-U
SHIOTEPMHUUYECKUE, PEaKLUU
HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHL,
ANIEKTPOJIUTUYECKAs
JMCCOLMAIUs,  OKHUCIIUTENb,
BOCCTaHOBUTEJb,  CKOPOCTH
XUMHYECKON peaxuuu,
XMMHUYECKOE  paBHOBECHE),

TEOPUH U 3aKOHBI (TeopHus
XUMHYECKOTO CTpOCHHS
opraHuueckux Bemiects A.M.

byrneposa, Teopust
AIIEKTPOJTUTUYECKOM
JIUCCOIUAIINH,
nepuoauueckuii 3akoH J[.U.
Menpaeneena, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,

CHUMBOJIMUECKHH A3bIK XUMUH,
(aKTOJIOTrNYECKUE CBEJICHHS O
CBOMCTBAX, COCTaBe,
MOJIydeHHH M 0e30MacHOM
UCTOJb30BAHUU  BaXKHEHUIINX
HEOpPraHU4ecKuX "
OpraHMYecKUX BEIIECTB B
ObITY M NPAKTHYECKOM

XapaKTEepPUCTHKAa B CBETE
3TOM  TEOpUH  CBOWCTB
OCHOBHBIX KJIacCOB
HEOPraHUYECKUX
COCIMHEHUM.

3HaTh OCHOBHBIE
MOJIOXKEHUS TEOPUH
XUMHUYECKOTO  CTPOCHUS
OpraHuYeCcKUxX
COCIMHEHU I u
XapaKTEePUCTHKA B CBETE
3TOW  TEOpPHH  CBOWCTB
OCHOBHBIX KJIaCCOB
OpraHuYeCcKUX
COEIUHEHU.

JlaBath Ha3BaHUE
W3YYCHHBIX BEIIECTB IIO
TPUBHAIBHON WA
MEKIyHApOJHON
HOMEHKJIAType u

OTPAXXEHHUE COCTaBa ATUX
COEOUHEHNN C IIOMOIILIO
XUMHUYECKUX HOPMYIT

3HaTh, Kakue (HaKTOphI
BIIUAIOT HA  CKOPOCTh
XUMHUYECKUX PEaKIi
Ymerhb OOBACHATH
BIIMSHHE Ka)KJIoro
dakropa;

3HaTh  KJIacCU(HUKAIIUIO

pacTBOpPOB, YMETh pelIaTh
3a/lauM Ha PacTBOPHI

3HaTh (busuko-
XUMUYECKHE CBO¥CTBa
pacTBOpOB, YMETh
TOTOBUTh  pacTBOp  C
3aJJaHHBIMH JTAHHBIMH
3HaTh KayeCTBEHHbBIE
peaKkuu Ha KATHOHBI H
QHWOHBI W  yMETh HX
BBITOJTHSTb.

3HaTh KayeCTBEHHbBIC

peaKIuy Ha OpraHuvecKHe
COCIMHEHUS U YMETh HX
BBITIOJTHSATH.
Cobmoienue
3KOJIOTUYECKU
rPaMOTHOTO TOBEJICHUS B
OKpY»Karollen cpere.

paBUII

COJIeH,
U3MCHCHUSA

peakuui
YCTaHOBJICHUE
KHUCJIOTHOCTH CPEBbI.

2. JlaGopatopuass pabora Ne 1
«Peakuuu ruiponauzar.

TUAPOIH3a

I13 Ne 8
1. 3amanusg Ha  COCTaBJICHHE
Ha3BaHUU OPraHuYeCKUX

COCAVHEHUN 10 TPUBHAIBHOW WIH
MEXIYHApOJAHOU CHCTEMATHYECKOU
HOMEHKJIaType.

2. 3ajgaHusl Ha COCTaBJIEHUE IMOJIHBIX

U COKpAalICHHBIX  CTPYKTYPHBIX
dbopMyT  OpraHUYECKHUX  BEIIECTB
OTJICITIbHBIX KJIACCOB.

3. 3amaun  HaA  ONpeJeNeHHE
IIpOCTENIIEeH bopmybl

OpFaHquCKOﬁ MOJIEKYJIbI, UCXOd U3
3JIEMEHTHOTO cocTaBa (B %).

3agau  Ha pacyeTbl  TEIJIOBBIX
3 (PEeKTOB XUMUUYECKUX PEAKIUNA U
ompeseNieHne TUMa peaknuu (1Mo Te
mioBomy  3ddekry:  3K30- H
SHJOTEPMHYCCKHE).
[TpakTHKO-OpHEHTUPOBAHHBIE
3aganuss  Ne 11 Ha mnpumeHeHHe
MIPUHIIUIIA Jle - [latenne
HAXO0XKJIEHUs HaIpaBJICHUS
CMEIICHUS] PAaBHOBECHS] XUMHUYECKON
peakuuu U aHanu3  (aKTOpOB,
BITUSTIOLTNX Ha CMeIlleHne
XHUMHYECKOTO PaBHOBECHS.
Jlabopatopnast pabora Ne 6
«3yueHne BIUSHUS  Pa3IMYHBIX
dakTopoB Ha CMeIlleHHe
XUMHYECKOTO PAaBHOBECHSD.

3anaun Ha PUTOTOBJICHHE
pPacTBOpPOB.

2. [IpakTuK0-OpHUEeHTUPOBAHHbBIE
pacueTHbIe 3a/laHusAd Ne 12 mHa
JUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMble B OBITOBOW U
MPOU3BOJCTBEHHON  JESTEIbHOCTU
YyenoBeKa

JlaGopatopHast padota Ne 7, 8 (Ha
BBIOOD):

— [IpuroTtoBneHne pacTBOPOB;

- Hccnenosanne JUCTIEPCHBIX
CHCTEM

I13 Ne 13 KauecTBeHHbIE peaKiuH,
XapakTepHble JUIsi  OOHapy>KeHUs




JEATENbHOCTH 4EJI0BEKa
OK 01, OK 02, OK 04, OK 07

HCOPraHN4YCCKUX BCUICCTB
Jlaboparopnas  pabora Ne 8§

OGHapyxeHnue HEOPTraHUYECKUX
BEIIECTB c HCTOJIb30BaHUEM
Ka4eCTBCHHBIX AHATUTUYCCKUX
peakuuii
1. JlaGopatopHasi pab6ora Ne 9 (Ha
BBIOOD):

— KagectBeHHble  peakuuu  Ha
OT/ACJIbHBIC KJIACChl OPraHMYECKHX
BCIICCTB;

— KauecTBennubrit aHaJIu3
OpPraHWYecKUX  COEAWMHEHUH  TIO
(G YHKIIMOHATIBHBIM TPYIIIIaM.

2. Ilpaktuyeckue 3amanust Ne 14 Ha
COCTaBJICHUE Ka4eCTBEHHBIX
peakuui 0OHapyXeHHUS
OPraHNYECKUX COCTUMHECHUH.

113 Ne 15 OKonormyecKkas
0e30MacHOCTh MOCIEACTBUI
OBITOBOM U MPOU3BOJCTBEHHOMN
JIeITEIbHOCTH YeJIOBEKa

Keiic (c y4eTOM Oymymein
poeCCHOHAIBHON e TEIHHOCTH )
Bo3MoxHBIE TEMBI KEHCOB:

1. IToTennenne KJIuMara u
BBICBOOOJK/IEHHWE Ta30BBIX THAPATOB
CO JHAa OKeaHa.

2. bynymue marepuanel A aBHa-,
MAaITuHO- ¥ MPUOOPOCTPOCHUS.

3. HoBrlie MaTepUalIbl IUIA
COJIHEUHBIX OaTapei.
KonTposupoBath KayecTBO ChIpbS,
MOJTy4aeMbIX TPOIYKTOB
KonTposupoBarh  pacxoll  CbIpbs
MPOAYKLHUH, peareHToB,
KaTaJu3aTopoOB, TOIIJIMBHO-
SHEPIreTUYECKUX PECYPCOB




	2. СТРУКТУРА И СОДЕРЖАНИЕ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ
	2.1. Трудоемкость освоения дисциплины
	3. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ

