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PaGouast mporpamMmma pazpaboTaHa B COOTBETCTBUH C:

- @enepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM CPEIHEro OOIIero
o0pa3oBaHMs, YTBEP)KICHHBIM TMpukazoM MuHoOpHayku Poccum ot 17 wmas 2012 Ne 413
(3apeructpupoBan B Muntocte Poccun 7 utonst 2012, perucrpanmonnsiii Ne 24480);

- ®denepalibHOTO roCyJ1IapCTBEHHOI'O 00pa3oBaTeIbHOTO CTaHaapTa CpeIHero
npodeccuoHanbHOro obpazoBanuss mo cnenuanbHocTH 18.02.09 Ilepepaborka HedTtn wu rasa,
yTBepkaeHHoro Ilpukazom MuHnuctepcTBa mnpocBemieHus Poccuiickorr ®enepanmu ot 17 HOAOps
2020 Ne 646 (3apeructpupoBanHoro B Muntocte PO 14 nexadps 2020, perucrpannonnsiii Ne 61451)
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- TpuUMepHOil paboueil mporpammbl 00IIE0OPa30BATENFHON AMCHUIUIMHBL «XUMHS» IS
npodeccnoHanbHBIX 00pa30BaTENbHBIX OpraHu3aluid, ofoOpeHHas Ha 3acenanuu llemarormueckoro
coera ®I'BOY AITIO UPIIO mpotokonom Ne6/2025 ot «18» ampens 2025 roza.
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1. OBIIASI XAPAKTEPUCTHUKA OBIIEOBPA3OBATEJIBHOM JUCIHUILINHBI
OY.07 XUMUS

1.1 Ieab 1 MecTO AUCHMILINHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammel CIIO
Copneprkanue mporpamMmbl 00111€00pa30BaTeIbHON AUCHUILIUHBI «XUMUsD» HAIIPABIECHO Ha

JIOCTUKEHHE CIENYIOIIMNX LeJei:
- (GopMHpOBaHUE CUCTEMbl XMMUYECKHUX 3HAHUN KaK Ba)KHEHIIEH COCTABIIAIOLIEH €CTEeCTBEHHO-
Hay4YHOH KapTUHBI MHpa, B OCHOBE KOTOPOM JIeXkKaT KIIIOYEBbIC NMOHATHA, (YyHAAMEHTAIbHbIC 3aKOHbBI U
TEOPHHM XMMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M NMOHMMAHHE CYIIHOCTU JIOCTYIHBIX O0O0OIEHMIA
MHPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMIIEHUE ¢ UCTOPUEH UX pPa3BUTHUS U CTAHOBJICHUS;
— dopMHupoBaHHE ¥ pa3BUTHE MPEJICTABICHUI O HAYYHBIX METOJAX IIO3HAHHWS BEUIECTB U
XUMHUYECKUX PEaKIUi, HEOOXOIUMBIX ISl IPUOOPETEHHsI YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB H

XUMHYECKHUX ABJICHUH, MUMEIOIIUX MECTO
B IIPUPOJIE, B IPAKTUYECKON U ITIOBCEIHEBHOM KU3HH;
- pasBUTHE  yYMEHUH U CHOCOOOB  JIEATENBHOCTH,  CBA3aHHBIX C  HaOIIOJEeHUEM

A OOBACHEHHEM XHMHYECKOTO OKCIICPHUMCHTA, CO6J'IIO,Z[CHI/ICM IIpaBUJI 0€301acHOTO 06paIJ_[CHI/I$I C
BCIICCTBAMMU.

O6meoOpa3oBareabHas JTUCHUTLIIMHA Xumust SIBJISIETCS 00s13aTeIbHOM YaCThIO
o01ieo0pa3oBaTenbHOro UKIa o0pazoBarenbHON mporpammsbl B cooTBeTcTBUM ¢ PI'OC CIIO mo mo
cnerranibHocTH 18.02.09 IlepepadoTka HeGTH 1 rasa.

1.2 llnanupyemblie pe3yJibTATHI OCBOEHUSI AU CUUIIIMHBI

[TnarupyeMble pe3yibTaThl OCBOSHUS 00IIe00pa30BaTEIbHOM IUCIUILUIMHBI OIPEACISIOTCS B
cootBercTBUU ¢ PI'OC CIIO m Ha ocHOBe PI'OC COO. Ocoboe 3HaueHHE AMCIUIUIMHA UMEET IPH
dbopmupoBannu u pazsutiu OK u ITK.

B pe3ynbraTe 0CBOCHHS TUCIUIUIMHBI O0YYarOMIHIACs TOKEH:

Koxn u HanmeHoBaHue ITnanupyemMble pe3ynbTaThl OCBOEHHS IUCHUIIIMHBI
(bopMupyeMBbIX Ob6mue JucuunnuHapHsle
KOMIIETCHLIUH

OK 01. BeiOupars
CIOCOOBI pelIeHus 3a1a4
npo¢ecCuOHAIIbHON
JeSTeNbHOCTH
MIPUMEHHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM

OBjaieHUe YHHBEPCAJIbLHBIMH
y4eOHBbIMH MO3HABATEIbHBIMH
NefiCTBUAMU:

1) 6a3oBble JOruvecKue AeicTBUsI:
- CaMOCTOATENbHO (HOPMYINPOBATDH U
aKTyaJu3upOBaTh MPOOIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

- OINIPEAEIATH LIeNU AeATENbHOCTH,
3a/1aBasi mapaMeTphbl U KPUTEPHUH UX
JIOCTH>KEHHS, COOTHOCUTh
PE3YNbTAThI JEATETLHOCTH C
TIOCTaBJICHHBIMU 1EJISIMU;

- UCTIOJI30BaTh MPU OCBOCHUH
3HAHUUM IPUEMBI JOTUYECKOTO
MBIIJICHUS - BBIICIATHh XapaKTepPHBIC
MPU3HAKYU TIOHATUI U YCTaHABIUBATD
WX B3aMMOCBSI3b, UCIIOIH30BAThH
COOTBETCTBYIOIINE TOHITHS JJIS
00BSICHEHUS OTJENBHBIX (PaKTOB U
SIBIICHHUIA,

2) 6a3oBbIe UCCIeA0BATEILCKHE
NeMCTBUSA:

- BJIaJIETh OCHOBaMHU METO/IOB
HAay4YHOTO MTO3HAHUSI BEUIECTB U

- 3HaTh OCHOBOIIOJIATAOIINE
MOHATUS (XUMUYCCKUN
3JIEMEHT, aTOM, U30TOTI,
AIIEKTPOHHAsI 000JI0UYKa
aroma, s-, p-, d-3JIeKTPOHHBIE
opOuTay aTOMOB, MOJIEKYJIa,
BAJICHTHOCTD,
ANEKTPOOTPHUIATEIIBHOCTb,
XAMHYECKasl CBA3b,
CTpYKTypHasi hopMyIia
(pa3zBepHyTas u
COKpalieHHas ), MOJib,
MOJISIpHAsI Macca, MOJISIPHBIN
00BeM,
ANEKTPOOTPHUIIATEIIBHOCTb,
CTETEeHb OKUCIICHUS,
XAMHYECKasl CBS3b
(xoBasieHTHAs, MOHHAS,
MeTauThIecKas,
BOJIOPOJIHAS),
KpUCTAIITTNYECKast pelieTka,
THTTBl XUMHUYECKUX PEaKITUH,
pacTBOP, IIAEKTPOJIUTHI,
HEDIJICKTPOJIUTHI,




XUMHYECKUX PEAKIIUN;

- (hopMyIHPOBATH LENU U 3a]1a41
UCCIIEIOBaHMs, UCIIOJIb30BaTh
MIOCTaBJIEHHBIE 1 CAMOCTOSATEIBHO
c(hOpMyYIHPOBAHHBIE BONIPOCH] B
Ka4eCcTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI /17151 JOPMUPOBAHUS
THIIOTE3BI TI0 TIPOBEPKE
IPaBUIBHOCTH BBICKa3bIBAEMbIX
CYKJICHUH;

- BJIaJIeTh HaBbIKaMU
CaMOCTOSITENIbHOTO TUTAHUPOBAHUS U
IPOBE/ICHUS YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBAThH
yMEeHUs HaOII01aTh 3a X0JJ0M
nporiecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €0 Pe3yybTar,
dbopmynupoBaTh 0000IIEHUS U
BBIBO/IbI OTHOCUTEIHLHO
JIOCTOBEPHOCTH PE3yJIbTATOB
UCCIIEI0BaHMsl, COCTaBIIATh
000CHOBAHHBII OTYET O
IpojieTaHHoM pabore;

- IpUOOPETATh OMBIT YYCHUIECKON
UCCIIE1I0BATEIbCKON U IPOEKTHON
NeSITeIbHOCTH, TIPOSIBIISATH
CIIOCOOHOCTB ¥ TOTOBHOCTb K
CaMOCTOSITEJIbHOMY ITOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3ajad,
IPUMEHEHUIO PA3JINYHBIX METO/I0B
TIO3HAHUS;

3) padora ¢ nngopmanmeii:

- OPUEHTHPOBATHCS B PA3IIMIHBIX
UCTOYHHUKAX HH(pOpMAIMU (Hay4yHO-
TIOITYJISIPHAS JINTEpATypa
XUMHUYECKOTO COIep KaHus,
CIIPaBOYHbBIE TOCOOUS, PECYPChI
WuTepHeTa), aHATU3UPOBATh
UH(POPMAIIHIO PA3ITUIHBIX BUIOB H
dbopMm npencTaBaeHMsl, KPUTHYECKH
OILICHUBATh €€ JIOCTOBEPHOCTH U
HEMPOTHBOPEUUBOCTb;

- opMyIMpOBATH 3aMPOCH U
OPUMEHSTH Pa3InYHbIe METObI IPU
MoMCcKe U 0TOOpe nHpopMauu,
HE0O0XOIMMOM JJIs1 BBIITOTHEHUS
y4eOHBIX 3a71a4 OMPEICICHHOTO
THUIIA,

- CaMOCTOSITEIbHO BbIOUPATh
ONTUMAJIbHYIO (hOpMYy
npeJcTaBiIeHus] HHpopMaluu
(cxembl, rpaduKu, TUArpaMMBlL,
TaOIHITBI, PUCYHKU U IPYTHE);

AIEKTPOIUTUYECKAS
JIACCOIUAIUSA, OKUCTUTEND,
BOCCTaHOBUTEIb, CKOPOCTh
XMMHYECKOHN PEAKIIUH,
XMMHUYECKOE paBHOBECHE,
YIJIEPOJIHBIN CKEJIET,
GbyHKIIMOHATbHAS TPYIIIA,
paaukai, u3oMepus,
M30MEpPbI, TOMOJIOTUYECKHI
psia, TOMOJIOTH,
YTIEBOIOPOAbI, KHCIOPO U
a30TcojepxKallne
COEIMHEHUS, MOHOMED,
IIOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS); TEOPUU U
3aKOHBI (T€OpHUs CTPOCHUS
OpraHuYecKux BemecTs A.M.
bytneposa, Teopus
ANEKTPOJIUTAYECKOMN
JUCCOLIMAINH,
nepuoanyeckuii 3akox .M.
MenneneeBa, 3aK0H
COXpaHEHMsI MAaCChl BELLIECTB,
3aKOH COXPaHEHHUS U
MIPEBPAICHHS YPHEPTUU TIPU
XUMHUYECKUX PEAKIUIX),
3aKOHOMEPHOCTH,
CUMBOJIUYECKUN A3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS,
JeKalUe B OCHOBE
MMOHUMaHUS IPUYUHHOCTH U
CHCTEMHOCTH XUMHUYECKUX
SBIIEHUH, (PAaKTOIOTUYECKUE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHHUH U
0€3011acHOM HCII0JIb30BAHUU
BAKHEUIIINX HEOPTaHUYECKUX
Y OPTaHUYECKUX BEIIECTB B
OBITY U TIPAKTHUYECKOI
JIeSITEIbBHOCTH YEeJI0BEKa,

- YMETb XapaKTepUu30BaTh
HCTOYHUKHU YTJIEBOJOPOIHOTO
CBIpbs (HEPTH, MPUPOAHBII
ra3, yroJib), CiocoObI UX
nepepaboTKu U
MPaKTUYECKOe TPUMEHEHNE
IPOAYKTOB NEPEepadOTKH;

- IMETh CUCTEMY 3HaHUH 00
OCHOBHBIX METO/IaX HAy4HOI'O
MMO3HAHMUSI, UCTIOIh3YEMBIX B
XUMUU TIPU U3Y4YECHUU
BEIIECTB U XUMUYECKHIX




- MCII0JIb30BaTh HAYYHBIH A3BIK B
KaueCcTBE CPEICTBA MPH padboTe C
XUMUYECKON HH(OpMaIneH:
MPUMEHSTH MEXIPEIMETHBIE
(pusnueckue u MaTeMaTHICCKUE)
3HAKU ¥ CUMBOJIBI, JOPMYJIBL,
ab0peBHaTyphl, HOMEHKIIATYPY;
OBgi1ajieHHe YHUBEPCAJIBLHBIMU
pPeryJiiTUBHBIMH 1€ CTBUSIMU:

- CAaMOCTOSTEJILHO IIJIAHUPOBATH U
OCYIIIECTBIISITH CBOIO
MIO3HABATEJBHYIO IESATEIBHOCTD,
ompezenss ee el U 3a7auu,
KOHTPOJIMPOBATH U 110 MEpe
HEO0OXOIUMOCTH KOPPEKTUPOBATH
IIPEJIaracMblil AITOPUTM JEHCTBAN
IIPU BBITIOJTHEHUH YY€OHBIX U
UCCIIEIOBATEIbCKUX 33/1ad,
BBIOMpATh Hanbosee 3P PeKTUBHBIN
CI0CO0 UX PELICHUSI C yYETOM
MOJTyYEHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;
- OCYUIECTBJIATH CAMOKOHTPOIIb
CBOEH JEATEIBHOCTH HA OCHOBE
camMoOaHajHn3a U CaMOOILICHKH;

B yacTu TPpy10BOr0 BOCIUTAHUS:
- TOTOBHOCTB K TPYZy, OCO3HaHHE
LIEHHOCTHU MacTepcTBa, TPYyA0I00ue;
- TOTOBHOCTh K aKTUBHOM
NEeSTENIbHOCTH TEXHOJIOTHYECKON 1
COLIMAJIbHOW HAIIPABIEHHOCTH,
CIIOCOOHOCTH MHUIIMHPOBATD,
TUTAHUPOBATh U CAMOCTOSITEITEHO
BBITIOJHSATH TaKyIO JESTEIbHOCTD;

- HHTEpEC K pa3IndHbIM chepam
po(hecCHOHANBLHOM NeSTENbHOCTH.

OK 02. Mcnonw3oBaTh
COBpEMEHHBIE CpEJICTBA
MOUCKa, aHaJIM3a U
MHTEpIIpETANU
uHpoOpMalUu 1
nH(pOpMaLMOHHbIE
TEXHOJIOTUH IS
BBITOJIHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JESTEIEHOCTH

B 00s1acTH HEHHOCTH HAYYHOT'0
MO3HAHMSA:

- ¢()OpMHUPOBAHHOCTH
MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTH
HAyKH U OOILIECTBEHHOW MPAKTHKH,
OCHOBAHHOI'0O Ha JHAJIOTE KYJIBbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM
MHpE;

- COBEPILIEHCTBOBAHUE A3BIKOBOUM U
YUTATENIbCKOM KYJIBTYpPBI KaK
CpEICTBA B3AUMOJAECHCTBUS MEKIY
JIIOJIBMU U IIO3HAHUS MUDA,

- OCO3HaHHE [ICHHOCTH Hay4YHOU
JIeATEIbHOCTH, TOTOBHOCTD
OCYILIECTBIISITh IPOEKTHYIO U

SIBIICHUH (HaOI01eHue,
U3MEpEeHue, SKCIIEPUMEHT,
MOJICIIUPOBAHUE),
MCTIOJIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JUIS
IIPUHATHUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX
CUTYaIIUsX, CBSI3aHHBIX C
BELIECTBAMH U UX
MIPUMECHECHUEM;

- YMETb IJITAHUPOBAThH U
BBITIOJTHATH XUMUYECKUI
AKCIIEPUMEHT (TIpeBpalleHUs
OpPTaHWYECKUX BEIICCTB MPH
HarpeBaHuu, MOJIyYeHHE
ATHJICHA U U3yYECHHUE €TO
CBOICTB, KQUECTBEHHbBIC
pPeaKIMy OPTaHuIeCKUX
BEIIECTB, eHATYpaIlHs
O€JIKOB IIPU HarpEBAHUU,
IIBETHBIC PEAKIINU OCITKOB) B
COOTBETCTBUH C IIPABUIAMHU
TEXHHUKHU 0€30MaCHOCTH IpU
0oOpallieHuH C BEIIeCTBAMHU U
J1a00paTOPHBIM
000pyI0BaHUEM,
NPECTABIATH PE3yIbTATHI
XUMHUYECKOTO dKCIIEPUMEHTA
B (hopMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEaAKIIHA
1 (OPMYIIUPOBATH BBIBOJIBI
Ha OCHOBE 3THUX PE3YJbTATOB;
- YMETh XapaKTepHU30BaTh
XUMHUYECKHE TTPOIECCHI,
JIeKaIre B OCHOBE
MIPOMBIIIIJIEHHOTO TTOJTy4eHUs
CEpHOM KUCJIOThI, AMMHAKa, a
Takke chOPMUPOBAHHOCTD
MIpEACTABICHHI 00 00X
HAyYHBIX PUHIUIIAX U
HKOJIOTMYECKUX MpoliemMax
XUMHYECKOTO TIPOU3BO/ICTBA;
- YMETh TUIAHUPOBATH U
BBITIOJTHATh XUMUYECKUI
AKCIIEPUMEHT (pa3yioKeHne
MEPOKCHIa BOJIOPO/A B
MPUCYTCTBUH KaTaIu3aTropa,
OTIpeieIeHue cpeJibl
pPacTBOPOB BEIIECTB C
MIOMOIIBIO YHUBEPCATIBHOTO
WHJMKATOpa, BIIUSHUC
pa3NIuYHbIX (PAKTOPOB HA
CKOPOCTh XUMHUYECKOU




MCCJIEI0BATEIBCKYIO ICSITEIBHOCTD
WHAUBUAYAIILHO U B TPYIIIIE;
OBjaieHUe YHHBEPCAJIbHBIMH
Y4eOHBIMH M03HABATEIbHBIMH
JelCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE NeHCTBUSA:
- OTIPEACIIATH LEJIN ACATENHHOCTH,
3a/1aBasi mapaMeTpbl U KPUTEPUH UX
JIOCTHKCHHS, COOTHOCUTh
pe3yNbTaThl JEATEILHOCTH C
MTOCTaBJICHHBIMH IICJISIMHU;

- UCTIOJIB30BaTh NP OCBOCHUU
3HAHUH MPUEMBI JTJOTHIECKOTO
MBIIUICHHUS - BBIACIATH XapaKTepHbIE
MIPU3HAKYU TIOHATHI M YCTaHABIINBATh
WX B3aHMOCBS3b, UCITOJIb30BaTh
COOTBETCTBYIOIIUE TOHATHUS JUIS
O0OBSICHEHUS OT/IETBHBIX (DAKTOB U
SIBJICHUIA;

- BBIOMpaTh OCHOBAHUS M KPUTEPUU
JUTS KJIacCU(UKAITMY BEIIECTB U
XUMHYECKUX PEAKIIUN;

- YCTaHABIIMBATh IPUUUHHO-
CJICICTBEHHBIE CBSI3U MEXKTY
M3Y4aeMbIMU SIBJICHUSMU;

- CTPOUTH JIOTHYECKUE PACCYKIACHUS
(MHIyKTUBHBIC, ICTYKTUBHBIC, IO
aHAJIOTHH), BBISBIISATh
3aKOHOMEPHOCTHU U TPOTUBOPEUHS B
paccMaTpUBAEMBIX SIBJICHHSIX,
(GbopMyIUPOBATh BHIBOJIBI 1
3aKJIFOYEHUS;

- IPUMEHSITH B TIPOIIECCe TTO3HAHUS,
UCIIONIb3YEMbIE B XUMHUH
CHMBOJIMYECKHE (3HAKOBBIEC) MOJICIIH,
peoOpa3oBLIBATh MOJIEIIbHEIE
MIPEICTABJICHUS - XUMUYECKHI 3HAK
(cMMBOIT) DIIEMEHTa, XUMHUYECKast
dbopmyra, ypaBHEHUE XUMUYECKON
PEaKIUU - IPH PEHICHUH YI4eOHBIX
MMO3HABATEIIbHBIX M MPAKTHIECKUX
3a/1a4, MPUMEHSITh Ha3BaHHBIC
MOJICIIbHBIC TIPEICTABJICHHUS JIJIsI
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUUECKHUX
pEeaKuui.

2) 0a30BbI€ UCCJIEN0BATEIbCKHE
nefiCTBUSA:

- BJIaJ€Th OCHOBAMH METOJIOB
Hay4HOI'O [MO3HAHUS BEUIECTB U
XUMUYECKHUX PEAKINN;

- (hopmynHpoBaTh LETU U 3a1a9U
WCCJICIOBAHMS, HCTIOJIB30BaTh

pEaKIHH, peakui HOHHOTO
o0MeHa, KaYeCTBEHHBIE
peakuuu Ha cynbdar-,
KapOOHAT- U XJIOPUI-aHHOHBHI,
Ha KaTHOH aMMOHMUS,
pelieHue
IKCIIEPUMEHTAIBHBIX 33134
o Temam "Metamibl" u
"Hemeramis") B
COOTBETCTBUU C MMPaBUIAMH
TEXHUKU 0€30MaCHOCTH TIPU
oOpallleHny C BEIIeCTBAMHU U
J1a00paTOPHBIM
obopyoBaHueM,
NPECTABIATh PE3YIbTATHI
XUMHYECKOTO IKCIICPUMEHTA
B (hopMe 3aIucu ypaBHEHUI
COOTBETCTBYIOIIMX PEaKIINI
1 GOPMYJIUPOBAThH BHIBOJIBI
Ha OCHOBE 3TUX PE3yJIbTaTOB;
- UMETh MPEIICTABICHUS O
XUMHUYECKON COCTABIIIOLIEH
€CTECTBCHHO-HAYYHOU
KapTUHBI MUPA, POITU XUMUHU
B TIO3HAHUY SIBJICHUI
npupozsl, B hopMupoBaHuH
MBIIUICHHS U KYJIBTYPBI
JUYHOCTH, €€
(GyHKIIMOHATILHOU
IPaMOTHOCTH, HEOOXOTUMOA
JUTSI PEIICHUS TPAKTUICCKIX
3a]1a4 U HKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K
CBOEMY 3/I0POBBIO U
MPUPOAHON Cperie;

- YMETh BBISBIISTh
XapaKTepHBIC TPU3HAKU
MIOHSATHUH, yCTAaHABIUBATh UX
B3aMMOCBSI3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE TOHITHS
NIPY OTIMCAaHHWU COCTaBa,
CTPOEHHUS U MPEBpAIICHUI
OpPTaHUYECKHUX U
HEOPTaHUYECKUX
COCIMHEHUH;

- co0mo1aTh MpaBuiia
MIOJIb30BAHUS XMUMHYECKON
MOCYA0H U TabopaTOPHBIM
000pyI0BaHUEM, a TAKKE
mpaBuia OOpaIeHus C
BEICCTBAMH B COOTBETCTBHH
C MHCTPYKIUSMH TI0
BBINTOJIHEHUIO JTA0OPATOPHBIX




IIOCTaBJIEHHBIE U CAMOCTOSITEIBHO
c(hOopMyITHPOBAHHBIE BOTIPOCHI B
Ka4ecTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI /17151 JOPMUPOBAHUS
TUIIOTE3BI 10 IIPOBEPKE
NPaBUIBHOCTH BBICKAa3bIBAEMBIX
CY)XJICHU;

- BJIaJICTh HaBbIKAaMH
CaMOCTOSTEJILHOTO IUIAHUPOBAHUS U
NPOBEICHUS YICHUYECKUX
9KCIEPUMEHTOB, COBEPLICHCTBOBATh
yMEHUS HaOII01aTh 32 X0JJ0M
npoliecca, CaMoCTOSTENbHO
IPOTHO3UPOBATH €0 PE3yIbTaT,
dbopmyaupoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCUTEIHLHO
JIOCTOBEPHOCTH PE3YJIbTATOB
UCCIIEIOBaHMSI, COCTABIIATh
00OCHOBaHHBIN OTYET O
IpOJIeJIaHHOM padoTe;

- IPUOOPETaTh ONBIT YYCHUYECKON
HCCJIEN0BATENBCKON U POEKTHON
NeSITebHOCTH, TIPOSIBIIATH
CIIOCOOHOCTB ¥ TOTOBHOCTb K
CaMOCTOSITEJIbHOMY ITOMCKY METO/10B
pelIeHus MPaKTHYECKUX 3ajad,
NPUMEHEHHIO PA3JINYHBIX METO/I0B
MO3HAHUS;

3) pabdora ¢ unpopmaunmeii:

- OPHEHTUPOBATHCS B PA3INYHBIX
UCTOYHUKAX UHpOpMalMu (HayqHO-
HOMYJIsipHAs JINTepaTypa
XUMHYECKOTO COAEepPIKaHus,
CIpaBOYHBIE TOCOOUS, PECYPCHI
WuTepHera), aHaIU3UPOBATh
UH(POPMALIHIO PA3TUYHBIX BUI0B U
dbopMm npencTaBneHusI, KPUTHYECKH
OLIEHUBATh €€ IOCTOBEPHOCTh U
HETPOTUBOPEYHBOCTb;

U IPUMEHATH Pa3IMUHbIE METO/IbI
IIpU MOMCKE U 0TOOpe nH(pOpMaLINH,
HE00XOIMMOM ISl BBIITOTHEHUS
y4eOHBIX 3a71a4 OMPEICICHHOTO
THUIIA,

- IPUOOPETATH OIBIT UCIIOJIE30BAHUS
UH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSITEIbHO BbIOUPATh
ONTUMAJIbHYIO (hOpMYy
npeJcTaBiIeHHs] HHPOpMaLuK
(cxembl, rpaduKu, TUArpaMMBlL,
TaOIHITBI, PUCYHKU U IPYTHE);

XMMHYECKUX OIBITOB;

- UL O0YJArOIIUXCS C
OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbSL:
YMEHHUE PUMEHSTh 3HAHHS
00 OCHOBHBIX JOCTYITHBIX
METO/IaX MO3HAHUS BEIIECTB
Y XUMUYECKUX SIBJICHUIA;

- yMETh HCIOJIb30BaTh
XMMHUYECKYI CUMBOJIMKY JIJISI
COCTaBJICHHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIIEHHOM) (hopMyIT
OpraHUYeCKUX BEIIECTB U
YpaBHCHUU XUMHUYECKUX
peaxiuii, U3roTaBINBAaTh
MO/JIEIIA MOJIEKY
OpPraHHYECKUX BEIIECTB IS
WLTIOCTPAINH UX
XUMHUYECKOTO U
MPOCTPAHCTBEHHOTO
CTPOCHHUS;

- YMETh OIPEIENIATH BU/IbI
XUMHUYECKOH CBSI3U B
OpPraHUYECKHUX COCITUHEHUSIX
(oouHapHBIE U KpaTHbBIE);

- YMETh KPUTHUYECKU
aHAJM3UPOBATh XUMUYECKYIO
MH(OPMALIKIO, TTOTY4aeMYIO
U3 Pa3HBIX UCTOYHUKOB
(cpenctBa MaccoBoi
uHpopmauuu, MIHTepHET N
JPYTHX);

- YMETh yCTaHABIUBATh
MPUHAIIC)KHOCTD
HEOPraHMYECKUX BEIIECTB 10
UX COCTaBY K ONpPE/IETICHHOMY
KJIacCy/Tpynie COeTMHEHU I
(mpocThIe BelecTBa -
METaJUTBl 1 HEMETaILTHI,
OKCH/Ibl, OCHOBAHHS,
KHCJIOTBI, aM(pOTEepHBIE
THJIPOKCHU/IBI, COJIH);

- YMETh yCTaHABIUBATh
MPUHAJJICKHOCTh U3YYSHHBIX
OpPraHWYECKHUX BEIIECTB IO
UX COCTaBYy U CTPOEHUIO K
OTIpeNIeTICHHOMY
KJaccy/Tpynie coeTuHeHun
(YrJI€BOIOPOIBI, KUCIOPO U
a3z0TcoieprKaIue
COEJIMHEHUS,




- UCTIOJIh30BATh HAYYHBIH SI3BIK B
KaueCcTBE CPEICTBA MPH padboTe C
XUMUYECKON HH(OpMaIneH:
MPUMEHSTH MEXIPEIMETHBIE
(pusuueckue u MaTeMaTHICCKHE)
3HAKU ¥ CUMBOJIBI, JOPMYJIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

- HCTIOJIB30BaTh U IPE0OPa30OBLIBATH
3HAKOBO-CUMBOJIMUECKUE CPEIICTBA
HATJISTHOCTH;

OK 04. DddexTuBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEJIbBHOCTHU U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHHE HAaBBIKAMHU Y4eOHO-
HCCJIEI0BATENBbCKOM, MPOEKTHON 1
COIIMATLHOM JeSITEIHFHOCTH,
OByaieHUe YHHBEPCAJIbHBIMHA
KOMMYHUKATHBHBIMU
JeHCTBUSIMU:

- 3371aBaTh BOIIPOCHI TI0 CYIIECTBY
o0cyx1aeMOii TEMBI B X0JI€ AUAJIOra
W/WJIA TUCKYCCHH, BEICKA3BIBATh
uzaeu, GopMyJIupoBaTh CBOU
MPEIOKEHUST OTHOCUTEIBHO
BBIIIOJIHEHM S MIPEJIJIOKEHHOM 3a/1a4u;
- BBICTYIIATh C IIPE3EHTaLUEH
pe3yNbTaTOB MO3HABATEIBHOMN
JeSATeTbHOCTH, TTOTYYEHHBIX
CaMOCTOSITENIbHO UM COBMECTHO CO
CBEPCTHUKAMHU TIPH BBHITTOTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKON paboThI 1O
MCCJIEI0BAHUIO CBOMCTB U3y4aeMbIX
BEIIIECTB, pealin3alui yueOHOTO
npoekTa u GopMyITUPOBATH BHIBOIBI
M0 pe3yabTaTaM MPOBEACHHBIX
MCCJIEI0BAHUI MyTEM COTJIACOBAHUS
MO3UIIMNA B X0/1€ OOCYKIEHUS U
oO0MeHa MHCHUSIMH;

COBMECTHAs 1eITeIbHOCTD:

- IOHUMATh U UCTIOIb30BAThH
MPENMYIIECTBA KOMaHIHON U
WHAWBUAYAIIbHON pa0oTHI;

- IPUHUMATD 1IeJId COBMECTHOM
JeSATeTLHOCTH, OPTAaHU30BBIBATH U
KOOPJIMHUPOBATH JEHCTBUSA 10 €€
JOCTYKCHHIO: COCTABJIATH TUTAH
JIEMCTBUM, pacIpeNelsiTh POJIU C
Y4€TOM MHEHHH YYaCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOM
paboThI;

- KOOPAUHUPOBATH U BBIMOJIHATH
paboTy B YCIOBUSX PEATHHOTO,

BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS), 1aBaTh UM
Ha3BaHMUs 110
CHCTEMATUYECKOMN
nomenkiarype (IUPAC), a
TaK>Ke TPUBOUTH
TPUBHUAJIbHBIC HA3BAHUS
OTJENbHBIX OPraHUYECKUX
BElIEeCTB (ITHJICH, POIHIIEH,
alleTUIICH, STUJICHTIIUKOIIb,
TJIAIEepYH, (EeHO,
dbopManbaeru,
aleTanbAeru], MypaBbIHas
KHCJI0Ta, YKCYCHAs KUCJIOTa,
OJIEMHOBAsI KUCIIOTA,
CTEapHHOBAs KUCIIOTA,
rII0K03a, PpyKTO3a,
Kpaxmall, [IeJUTI0103a,
TJIMIIMH);

- YMETh MPOBOJUTH
BBIYHCIICHHS 10 XUMUYECKUM
ypaBHEHUSM (MaccChl, 00beMa,
KOJIMYECTBA UCXOAHOTO
BEIIECTBA WITU MPOTYKTa
PEaKIuu MO U3BECTHHIM
Macce, 00beMy, KOJIMUECTBY
OJTHOTO M3 UCXOJIHBIX
BEIIIECTB WU MPOTYKTOB
peaxiun);

- YMETh UCIOJIb30BaTh
XUMHYECKYIO CHMBOJIMKY JIJIS
cocTaByieHUs popMyIl
BEILIECTB U YPABHEHUI
XUMHUYECKUX PeaKIIHid,
CHCTEMaTHYECKYIO
HoMmeHkJarypy (IUPAC) u
TPUBUAIBHBIC HA3BAHUS
OTJIETHHBIX HEOPTaHUYECKHUX
BelIecTB (yrapHbli ras,
YTIEKUCITBIN Ta3, aMMHUaK,
ramieHast U3BeCTh, HerameHast
U3BECTh, MUTHhEBAs COJA,
MUPUT U APYTHUE);

- YMETh OIpeNeNATh
BAJICHTHOCTH U CTETICHb
OKHUCJICHUS] XUMHUYECKHUX
DIIEMEHTOB B COCTUHEHUSX
Pa3IMYHOTO COCTaBa, BU]L
XUMHYECKOW CBSI3U
(xoBasleHTHAs!, HIOHHAS,
METaJUTn9IeCcKast, BOJIOPOTHAS )
B COCTUHEHUSIX, TUTT
KPHUCTAJUIMYECKON PEIIETKH




BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO
B3aUMOJCUCTBUS;

- OCYIIECTBIIATH TO3UTHUBHOE
CTPaTEruuecKoe MoBeJCHUE B
Pa3IMYHBIX CUTYAIUsIX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, OBITh
MHUIIMATUBHBIM

OBJaieHne YHUBEPCAIbLHBIMH
pPeryJiiTUBHBIMH J1€iCTBUSIMH:

- IPUHATHE ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTHUBBI U aPTYMEHTBI
JIPYTUX JIIOJEH IIpU aHAIU3e
pE3yJbTAaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE IIPaBO U IIPABO
JIPYTHX JIIO/IeH HA OLINOKY;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATH
MUD C O3UIUH JIPYTOr0 YEJIOBEKa;

OK 05. OcymiecTBasiTh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHMKAIUIO Ha
rOCy/1IapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanun
C Y4eTOM 0COOEHHOCTEMH
COLIMAJILHOTO U
KYJIbTYPHOT'O KOHTEKCTA

OBiaeHue YHHBEPCAJIbLHBIMH
Y4eOHbIMH M03HABATEIbHBIMH
NefiCTBUAMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBUS:
- CTPOUTH JIOTHYECKUE PACCYKICHUS
(MHIIyKTUBHBIE, I€TYKTUBHBIE, IO
AQHAJIOTHUH), BBIABIIATH
3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B
paccMaTpuBaeMBbIX SIBIICHUSX,
(dbopMynupOBaTh BHIBOJIBI U
3aKITIOUCHNS,

- IPUMEHSTH B MPOIIecce TO3HAHMS,
UCTIOJIb3YEMbIC B XHMHH
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEINH,
peoOpa3oBhIBATH MOJICIIHHBIC
MPEJICTABICHUS - XUMUUYECKUN 3HAK
(cuMBOIT) DIIEMEHTa, XUMHUYECKast
dbopMmyna, ypaBHEHHE XUMHUYECKON
PEaKIUU - PU PEIICHUH YISOHBIX
MO3HABATENIbHBIX U PAKTHYECKUX
3a/1a4, MPUMCHSITH Ha3BaHHBIC
MoOJIeJIbHbIC TIPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMHUYECKHUX
peaKkui.

2) 6a3oBbIe HUCCIeA0BATEIbLCKHE
AEeHCTBUA:

- BIIQJICTh HaBBIKAMU
CaMOCTOSITENILHOTO TUIAHUPOBAHUS U
MIPOBEJICHUS YICHHUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh
YMEHUS HaOII0JaTh 32 X0JI0M
npoliecca, CaMOCTOSTENbHO
MIPOTHO3UPOBATH €r0 Pe3yNIbTarT,
dbopmynupoBaTh 00001IEHUS U
BBIBOJIbI OTHOCHTEIILHO

KOHKPETHOT'O BEIeCTBa
(aTomHas1, MOJIEKYJISIpHAs,
WOHHAas1, METaJUTMIecKasi),
XapakTep cpebl B BOIHBIX
pacTBOpax HEOPraHMYECKUX
COCIMHCHU;

- YMETh Ki1accu(uuupoBarhb
XUMHYECKUE PEAKITHH 110
pa3IMYHbIM IIPU3HAKAM
(ducny 1 cocTaBy
pearupyrouux BelecTs,
TEIIOBOMY 3 deKTy
peaxkiuu, U3MEHEHUIO
CTEIICHEN OKHUCIICHUS
AIIEMEHTOB, 0OPAaTUMOCTHU
peaKkIuu, y4acTHIO
KaTajinu3aTopa);

- YMETb COCTaBJISATh
YpaBHEHUS peaKuit
Pa3IMYHBIX TUIIOB, MTOJIHBIC U
COKpAIllEeHHbIC YpaBHEHUS
peakiyii HFOHHOTO OOMEHa,
YUUTHIBAs YCIOBUS, TIPH
KOTOPBIX 3TH PEAKITUU HTYT
JI0 KOHIIA;

- YMETh PacCKphIBATh
CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIUil
MOCPEJICTBOM COCTABJICHUS
AIIEKTPOHHOTO OalaHca 3TUX
peaKuuii;

- YMETh OOBSICHSTH
3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakinu OT
pa3anyYHbIX (haKTOPOB;
XapakTep CMEeIIeHUS
XUMHUYECKOT'O PABHOBECHS B
3aBHCHUMOCTH OT BHEIIIHETO
BO3/eHcTBUS (puHIMM Jle
[Tarense);

- YMETh MPOBOTUTH
BBIYHCIICHHUS C
WCIIOJIb30BAHUEM TIOHSTHS
""MaccoBas 40 BEIIECTBA B
pacTtBope", 00BEMHBIX
OTHOIICHHIA Ta30B MpH
XUMHUYECKHX PEAKITUSIX,
Macchl BEIIECTBa WU 00beMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WU 00BEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIUH
BEIIIECTB, TEII0BOro 3 dekra




JIOCTOBEPHOCTH PE3yJIbTAaTOB
UCCIICIOBaHMSI, COCTaBIIATh
00OCHOBaHHBIN OTUET O
IpoJIeTIaHHOM pabdoTe;

OBJajieHNe YHHBePCAIbLHBIMHI
KOMMYHHMKATHBHBIMH
JelCTBUSIMU:

- 33]1aBaTh BOMPOCHI 10 CYIIECTBY
o0CyXIaeMol TeMBI B X0JI€ JUaJIora
W/WIIN TUCKYCCUH, BBICKA3bIBATh
uzeu, GopMyIupOBaTh CBOU
NPEIOKEHHUS] OTHOCUTEIHHO
BBITIOJTHEHUSI TPEATIOKESHHON 3a/1a4u;
- BBICTYIIATh C IIPE3EHTalUEH
PE3YJIbTaTOB MTO3HABATEIBHOM
JeSITeTbHOCTH, TIOTYIEeHHBIX
CaMOCTOSATENIFHO HII COBMECTHO CO
CBEPCTHUKAMH TIPH BBITIOJIHEHUH
XMMHYECKOTO SKCIICPUMEHTA,
IIPAKTUYECKON paboThI 110
MCCJIEJOBAaHHUIO CBOWCTB N3y4aeMbIX
BEIIECTB, peaTu3alii yueOHOTO
poeKTa U (OPMYIHUPOBATH BBHIBOIBI
10 pe3yJIbTaTaM MPOBEACHHBIX
UCCJIEJOBAaHHUI ITyTEM COTIaCOBAHUS
MO3HIINHN B X0J1€ O0CYKICHHS U
00MeHa MHEHUSIMHU.

OK 07. ConeiicTBOBaTH
COXPAHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepexeHuto,
MIPUMEHSTh 3HaHUSI 00
W3MEHEHUHU KIIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ heKTUBHO
JENCTBOBATH B
YpE3BBIYANHBIX
CUTYyaLUsX

B ods1acTu IKO0JIOTHYECKOr0
BOCIIMTAHUS:

- c(hopMUPOBAHHOCTH
HKOJIOTUYECKOU KYJIbTYPHI,
IIOHUMAHHUEC BJIHUIAHUA COLOUAJIBHO-
SKOHOMHYECKHUX  MPOLECCOB  Ha
COCTOSIHUE IIPUPOTHOMN U
COIIMAIIbHOW  Cpelbl, OCO3HaHUE
[J100aJIbHOTO Xapakrepa

HKOJIOTHUECKUX MPobIIeMm;

- IJJAHUPOBAHUE M OCYIIECTBIECHUE
JIEHCTBUM B OKpPYXKaloLlel cpele Ha
OCHOBE 3HaHUS LEJIe yCTOWYUBOIO
Pa3BUTHSA YEIIOBEYECTBA;

AKTUBHOE  HENpHUATHE  JEHCTBH,
INPUHOCAIIMX BPEN  OKpYXKarolen
cpene;

- yMEHUe IIPOTHO3UPOBATH
HEOJaronpusITHbIE  HKOJIOTHYECKUE
MTOCJIEICTBUS MpEANPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPALLATD UX;

- pacuIMpeHHEe OIbITa JEATEIbHOCTH
HKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJAJCHHE HaBBIKAMHU Yy4eOHO-
UCCIIEN0BATEIbCKOM, IIPOCKTHOM H
COIATLHOM JeSITEIIFHOCTH,

peaxkiuy Ha OCHOBE 3aKOHOB
COXpaHEHHUS MacChl BELIECTB,
MIPEBpALCHUS] U COXPAHEHUS
SHEPTUH;

- YMETb PUMEHSTh
MOJIOKEHUS TEOPUH CTPOCHUS
opraHm4eckux Beniects A.M.
BytiiepoBa st 00bsICHEHUS
3aBHCHMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUs
MacChl BEIIECTB;

- YMETh MPOBOJUTH PEAKIIUU,
MOATBEPKIAIOIIKE
KaueCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTaHUYECKHUX
BEIIECTB, PACIO3HABATh
OTIBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUUECKUX
BEIIIECTB;

- YMETb XapaKTepUu30BaTh
COCTaB, CTPOCHHE,
(bu3HYecKre U XUMHUIECKIE
CBOICTBA TUITUYHBIX
IIPEACTABUTENIEH Pa3IMYHbIX
KJIACCOB OPTaHUYECKUX
BelecTB (MeTaH, 9TaH,
STUJICH, IPOTTHJICH, alleTUJIEH,
Oyraauen-1,3,
MeTunoyTaaueH-1,3, 6eH3on,
METaHOJI, TaHOI,
STUJICHTIIUKOJIb, TTUIEPHH,
deHon, aneranbpaeru,
MypaBbUHAS U YKCYCHAas
KHUCIIOTHI, TITFOK03a, Kpaxmall,
LEJUTI0I032, aMUHOYKCYCHAsI
KHCII0Ta), WIUTFOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXKIY
HUMU ypaBHEHUSIMU
COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInui ¢
WCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYIT;

- coOroaTh MpaBUIIa
9KOJIOTUYECKH
11eJIECO00PA3HOTO TTOBEACHUS
B OBITY U TPYAOBOI
JIEATETLHOCTH B TEJISIX
COXPaHEHHUsI CBOETO 3JJ0POBbS
1 OKPY’KaroIle MpUpPOTHON
cpebl, 0CO3HABaTh
OIaCHOCTH BO3JIEUCTBHUS Ha




IIK 2.3.
Kontponuposats pacxon
CBIPbS, IPOAYKIIHH,
pEeareHTos,
KaTalu3aTopoB,
TOILJIMBHO-
SHEPTreTUYECKUX

pecypcoB

- OBJAJCHHE HaBbIKAMH Yy4eOHO-
UCCIIEN0BATEIbCKOM, IIPOCKTHOM H
COIATLHOM JeSITEIIFHOCTH,

- BJIaJCTh HaBbIKaMH
CaMOCTOATCIIBHOI'O INIAHUPOBAHUSA U
IMPOBCACHUA YUCHHUYCCKUX

OKCIIEPUMEHTOB, COBCPIICHCTBOBATH

yMeHusi Habmo#aTe 32 XOJI0M
nporiecca, CaMOCTOSITEIILHO
OPOTHO3UPOBATh €0  pe3yJbTar,
dbopmynupoBath ~ 0000mIEHUS U
BBIBO/IBI OTHOCHUTEJIEHO
JIOCTOBEPHOCTH pe3yabTaToB
UCCIICIOBaHMS, COCTaBIISITh
000CHOBaHHBIH oTYeT 0

pOJIeNIaHHOM padoTe;

’KUBBIE OPTraHU3MBI
ONpeIeTIEHHBIX
OpraHUYECKUX BEIIECTB,
MMOHUMAsl CMBICJT TTOKa3aTes
ITJIK (mpenenbHO
JIOITYCTUMOW KOHIEHTpALUK),
MOSICHATH Ha IpUMepax
CIOCOOBI YMEHBIIICHUS U
MPEIOTBPALIEHUS X
BpPEIHOT'O BO3/ICHCTBHUS Ha
OpraHHU3M YeJIOBEKa;

- YMETb PacKpbIBaTh CMBICI
nepuoauyeckoro 3akona [1.M.
Menpeneesa u
JIEMOHCTPUPOBATH €r0
CHUCTEMaTU3UPYIOILYIO,
O00BSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;
- YMETh XapaKTepru30BaTh
(onuceIBaTh) o0IIME
XUMHUYECKHE CBOICTBA
HEOPraHWYECKUX BEIECTB
Pa3IMYHbIX KJIACCOB,
MOATBEPKIATH
CYIIIECTBOBaHHE
TEHETUYECKOM CBSI3U MEXIY
HEOPTraHUYECKUMH
BEILECTBAMHU C IOMOIIbIO
ypaBHEHUU
COOTBETCTBYIOIINX
XAMHYECKUX PEaKIUi;




2 CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJBLHOM

JAUCHUIIJINHBI
2.1. TpynoeMKOCTb 0CBOEHUS] U CUUILINHBI

Bup yueOHoii padoTbl

O0BeM B yacax, Bcero

1 cemectp BCEI'O, B T.u.: 40
OCHOBHOe cO/Iep:KaHue, B T.4.:

Jlexyuu 20
Ilpakxmuueckue 3anamus 2
Camocmosmenvuas paboma

Koncynomayuu 2
IMpomeskyTouHasi aTTecTanus (3K3aMeH) 6
IIpodeccuoHaILHO OPMEHTHPOBAHHOE CO/lePKAHME, B T.4.:

Ilpakmuueckue 3anamusi 10
2 cemectp BCEI'O, B T.4.: 76
OcHOBHOE cojiep:KaHHe, B T.4.:

Jlexyuu 33
Ilpaxmuueckue 3anamus 30
Camocmosmenvras paboma

Koncynomayuu 1
IIpodeccHoHATBLHO OPMEHTHPOBAHHOE CO/leP:KAHME, B T.4.:

Camocmosmenvrasn paboma

Ilpakxmuueckue 3anamust 6
IpomexxkyTounasi arrecTaius (IK3aMeH) 6
BCEI'O no aucuunJjinHe, B T.4.: 116
OCHOBHOe cO/Iep:KaHue, B T.4.:

Jlexyuu 53
Ilpaxmuuyeckue 3anamus 32
Jlabopamopnule 3anamus

Koncynomayuu 3
IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COACPKAHME, B T.4.:

Jlexyuu

Ipaxmuuyeckue 3anamus 16
Jlabopamopnule 3ansmus

IIpomexyTOUHASI ATTECTALMSA 12




2.2. TemaTu4ecKkuii IJIAH U COJIeP:KAHNE TUCIUTTHHBI

HaumenoBanue O6bem | Dopmupyemble
Conep:kanue y4eOHOro Matepuasa u GopMbl OPraHU3aAMUM AeITeJILHOCTH 00y4a0IIMXCS
pa3aesioB M TeM 4acoB | KOMIETEHIUH
1 2 3 4
1 cemecTp 40
(-/10)
Pasnen 1. Teopernyeckue 0CHOBbI XUMHU 18
Tema 1.1. OcCHOBHOe co/Iep:KaHue 4 OK 01
OCHOBHBIE XMMUYECKHE | XUMUYECKUH  DJE€MEHT. ATOM. Snpo aroma, wu30TOMBI. DIEKTpOHHas 000JIOYKA.
NOHATUA UM 3aKOHBI, | DHEPreTUYeCKUe YPOBHHM, OJYPOBHU. ATOMHBIC OpOHUTaNH, S-, P-, 0- 31eMeHThl. OCOOCHHOCTH
CTPOCHHUC aTOMOB |pacmpe/IeiICHUsI AICKTPOHOB MO OPOHMTANIIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB.
XUMHAYECKUX OnexkrpoHHast KOH(UTypaus aToMoB. OCHOBHBIE XUMHUECKUE 3aKOHBI
3JIEMEHTOB
Jlexknus Nel Xumuueckuil 31eMeHT 2
IIpakTuyeckas padora Nel. «OCHOBHBIE KOJIMUECTBEHHbBIE 3AKOHBI B XUMUHU U PACUETHI 11O
YpaBHEHUSM XUMHUUYECKHUX PEAKIIUIL.
OTHOCHUTENbHBIE ATOMHAsI U MOJIEKYJIApHasg macchl. MossipHass macca. KonnuecTBo BeliecTsa. 5
MaccoBast nons BemectBa. 3akoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCHTEIbHAs
IJIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUN C UCIIOJIb30BAaHUEM MACCOBOM
JIOJIU BEIIECTBa, 00beMa (HOpMabHbBIE YCIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA
Tema 1.2. OcHOBHOE coJep:KaHue 4 OK 01
Ilepnonuueckuii 3akoH | Ilepuoamueckas cuctema xumudeckux reMenToB J[.1. MenneneeBa. CBsi3b IEpHOAHMIECKOTO OK 02
u Ilepuoanueckas | 3akoHa u [lepuonudeckoil CUCTEMBI XUMHUECKUX dJIEMEHTOB C COBPEMEHHOW Teopueit K 2.3.
CUCTEMA XHUMHMUYECKHUX | CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX DJIEMEHTOB,
onemeHtoB  JI. WM. | oOpa3yeMbIX MU IPOCTHIX M CJIOXKHBIX BEIIECTB MO rpymnmnam u neprojam [lepuonnyeckoit
MengeneeBa, UX CBA3b | CUCTEMBI. 3HAYCHUE TIEPHOAMYECKOTO 3aKOHA M CHCTEMBI XUMHYECKHX d1eMeHTOB [1. 1.
c COBpPEMEHHOM | MeHieneeBa B pa3BUTUU HAYKH.
TeopHuen ctpocHus | Jleknust Ne2 [leprnoandeckas cucreMa XuMudeckux 3nemeHToB .M. Menaeneena. 2
aroMoB IlpakTnyeckass paGora Ne2 «3ydeHne TEPUOJMYCCKUX 3aKOHOMEPHOCTeH U HX 2 (-12)

B3aMMOCBA3HU CO CTPOCHUEM aTOMOB.
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YcTaHOBJIEHUE CBSI3U MEXKY CTPOCHHUEM aTOMOB XUMHUYECKHX DJIEMEHTOB U NEPUOIHYCCKUM
W3MEHEHHEM CBOWCTB XHMMHUYECKMX DJJIIEMEHTOB M HX COECOMHEHHH B COOTBETCTBHU C
nosokenneM  [lepuogudeckold  cucteMbl.  Pewenue  npakmuKo-opueHmupoanHHbvix
meopemuyueckux 3a0AHUI HA XAPAKMeEPU3AYUIo XUMULECKUX daemMenmos «Memannuueckue /
HeMemauiudecKue C8OUCmMEa XUMUYECKUX DJIEMEHMO8 68 COOMEEMCmMEUU ¢ UX INeKMPOHHbIM
cmpoeHuemM U NON0JNCEHUeM 8 NepUOOUHecKol cucmeme Xumuyeckux dnemenmos JU.
Menoeneesay

Tema 1.3. OcHoBHOe coJep:kaHue OK 01
Crpoenue BelecTsa u Crpoenue BemecTBa. XHUMHUYECKash CBA3b. BuIbl XUMHUYECKONW CBs3U (KOBaJeHTHas
NPUPOJia XUMUYCCKOH | HeronsipHasi U MOJSPHAs, HOHHAS, METa/uIMueckas). MexaHH3Mbl 0Opa3OBaHHs KOBAJICHTHOI
cBsi3i. MHOroOOpasne | xpmudeckoii cBsi3y (OOMEHHBIH 1 JOHOPHO-AKIENTOPHBIT). BogopoaHas cBs3b. BaneHTHOCTS.
BCIIECTB DJIEKTPOOTPULIATENBLHOCTh. CTeneHb OKHUCIeHNs. VIOHbI: KATHOHBI U @HUOHBI

Jlekuus Ne3 CtpoeHue BemiecTna.
Tema 1.4. OcCHOBHOe co/Iep:KaHue OK 01
Knaccudukanmus, Knaccudukanuss HeopraHmveckux BemiecTB. HoMeHKiIaTypa HEOPraHMYECKHMX BEIIECTB OK 02
u HOMEHKJIaTypa | (OKCUABI, TUIAPOKCHJIBI, KHCIOTBI, COJM). BeliecTBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO
HEOpPraHUYECKUX CTpoeHHs. ArperatHble COCTOSIHUS BellecTBa. Kpucrajumueckue M amMOpQHBIE BEILECTBA.
BELIECCTB 3aKOH TIOCTOSIHCTBA COCTaBa BeIIeCTBA. THWIMBI KPUCTAJUTMUECKHUX PEIIETOK (aroMmHas,

MOJIEKYJISIpHasi, HMOHHAas, MeTaJUIM4ecKas). 3aBHUCHUMOCTh CBOMCTBa BELIECTB OT THUIA

KPUCTAJUIMYECKOW pEelIETKU

Jlekuusa Ned Knaccudukaiius HEOPraHMYECKUX BEIIECTB
Tema 1.5. OcHOBHOe coep:kaHue OK 01
Turer XUMHYCCKHX | XuMudeckas peakuus. Krnaccudukanus U THUNBI XUMHYECKUX pPEaKIUid B HEOPTaHUUYECKOH U OK 02
peaxuuii OpraHWYEeCKOM XMMHH. 3aKOHBI COXPAHEHUs MacChl BELIECTBA, COXPAHEHUS WM IPEBPAILCHMS

SHEPIMU TPU  XUMHUYCCKHX  peakiusax. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE — PEAKIIMU
(YpaBHEHHS OKHCIICHHSI-BOCCTAHOBIICHUS, CTETICHh OKUCJICHHSI, OKHCITUTEIb U BOCCTAHOBHUTEIIb,
MPOIECChl OKUCIICHUS ¥ BOCCTAHOBJICHHS, BYKHEUIIINE OKMCIUTEIN U BOCCTAHOBUTEIIU, METO
AJIEKTPOHHOTO OanaHca, JIIEKTPOIHM3 PACTBOPOB W pACIUIaBOB BEIIECTB, OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC ~ PEaKIMd B  NPHUPOJE,  MPOU3BOACTBEHHBIX  MpoIeccax U
KU3HECATCILHOCTH OPTAHH3MOB)

Jlekums NeS Xumuueckasi peakiusi.
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Tema 1.6.
CkopocTh
peaKkIui.
paBHOBecHE

XUMHAYECKUX
XUMHYECKOE

OcHOBHOe coiep:kaHue

CKOpOCTh pPEaKINH, €€ 3aBUCUMOCTh OT Pa3U4YHBIX (AKTOPOB: MPUPOIBI PEarupyIOIIIX
BEIIECTB, KOHIIGHTPAIMH PEarupyroluX BELIECTB, TEeMIEepaTyphl U IUIOIMIAIN PEAKIMOHHOM
noBepxHOCcTU. TermnoBble 3PPEKTHl XUMUYECKUX PEAKIUH: 3K30- M OIHIAOTSPMHYSCKUE
peakiuu. OOpaTuMmble peakuuu. XUMHUecKoe paBHoBecue. DakToOpbl, BIUSIONIUME Ha
COCTOSIHE XMMHUYECKOTO paBHOBeCHs (KOHIEHTpAIUsi pEareHTOB WJIM IMPOJYKTOB pEaKIIvH,
nasieHue, remneparypa). [Ipunmun Jle [larense

Jlekuust Ne6 CKOpOCTh XMMUYECKOH peaKIuu

IpakTnyeckas padora Ne3. «BnusHue pa3nn4HbIX (aKTOPOB HA CKOPOCTh XUMHUYECKON
peaKumn.

Pemenne mnpakTHKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHauu3 (PAKTOpOB, BIMAIOMUX Ha
M3MEHEHUE CKOPOCTH XUMUYECKON PEaKUu. 3aBUCUMOCTb CKOPOCTU XUMHUYECKON PEAKIIMK OT
IPUCYTCTBHUS KaTalu3aTopa HAa IPUMEPE Pa3IOKEHUSA IEPOKCUAA BOAOPOAA C IOMOILIBIO
JUOKCHJIa MapraHiia M Karanasbl. PemieHMe NpPaKTHKO-OPMEHTHPOBAHHBIX 3aJaHMH Ha
npuMeHeHne npuHuumna Jle-Ilarense uist HaXOKACHUS HANIPABICHUS CMEILIECHHS PAaBHOBECHUS
XMMHUYECKON pEakIMu U aHauu3 (AaKTOpOB, BIUAIOIIMX HAa CMEIIEHUE XUMHUYECKOTro
paBHOBECHS

2 (-I2)

OK 01
OK 02
I1IK 2.3.

Tema 1.7.

PactBopsl, Teopus
JJIEKTPOJIUTUYECKON
JIMCCOIMAIINN W MOHHBIN
oOMeH

OcHoBHOE coaepKaHue

PactBopbl. Buabl pacTBOpOB 1O COJEPIKAHUIO PACTBOPEHHOIO BeMIECTBA. PacTBOPHMOCTD.
[TonsTHe o AucHepcHBIX cUcTeMmax. VICTHHHBIE M KOJJIOWIHBIE pacTBOphl. MaccoBas m0us
BemiectBa B pactBope. lloHatme o BomopomHoMm  mokasareine (pH)  pactBopa.
DnexTponuTuueckas aucconuanus. CuiabHble W ClHa0ble SJIEKTPOIHUTHI, HEIJIEKTPOIHUTHI.
Peaxkiun nonnoro ooMeHa

Jlekuust Ne7 PacTBOpHI.

OK 01
OK 02
OK 04
OK 07
K 2.3.
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IIpakTnueckas padora Ned «[IpuroroBiieHue pacTBOpPOBY.

IIpurorosienue pacTBOPOB 3aJaHHON MACCOBOM J0JIE€H PACTBOPEHHOIO BEILECTBA, IPOBEICHUE
peakIMi HOHHOIO OOMEHa, OIpEAEICHHE CpPeAbl PACTBOPOB BELIECTB € IOMOILBIO
YHHUBEPCAJIBHOIO HMHJUKATOpa (KUClas, HeHTpalibHas, LIeJo4yHas). 3aJlaHusl Ha COCTaBJICHHE
UOHHBIX peakuui. Pewenue npakmuko-opueHmupoeanHbvlX pacHemHblX 3a0aHUN Ha
Pacmeopul, UCHOIb3YeMble 8 ObIMOBOU U NPOU3BOOCMBEHHOU 0esAMeNIbHOCIU YeNl08eKa

2 (12)

Pa3nen 2. Heoprannuyeckasi Xumust

10

Tema 2.1.
DHU3HKO-XUMUYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BCIICCTB

OcHoBHOE CoACpKaHuE

Meramnbl. [lonoxxenne wmeraioB B lleprognueckoil cucteMe XMMHYECKHUX SJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUST DJICKTPOHHBIX 000JI0YeK aToMOB MeTawioB. OOmue Qusndeckue
cBoiicTBa MeTauioB. CrjiaBbl METAJIOB. DJEKTPOXMMHYECKUN Psil HANPSHKEHUM METaJlIoB.
XUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJUIOB (HATPUH, KA, KaJIbIMI, MarHui, allOMAHUNA,
IIMHK, XpOM, >Kele30, MeAb) W uX coeauHeHud. OOmme crnocoObl MOTYYEHHUS METaIoB.
[IpuMeHeHne MeTauIoB B OBITY U TEXHUKE

Hemeramnsl. [lonoxxenue nemeraioB B Ilepuogmyeckoil cucteMe XUMHUYECKHUX 3JIEMEHTOB
J.U. MenneneeBa 1 OCOOEHHOCTH CTpOCHHS aToMoOB. Du3nyeckre CBOICTBA HEMETAILIOB.
AnnoTponus HeMeTalJIoB (Ha MpuUMepe Kuciopona, cepsl, hocdhopa u yriepona). XuMu4IecKue
CBOWCTBa M TIPUMEHEHUE BAXKHEWIIIMX HEMETaUIOB (TaJoreHoB, cephl, a3oTa, (docdopa,
yriaepoiga W KPEeMHHS) W WX COCOUHEHHH (OKCHUIOB, KHUCIOPOACOACPKAIIUX KHUCIOT,
BOJIOPOAHBIX coeuHEeHMH ). [[puMeHeHrne BaXKHEUIITNX HEMETAIUIOB U UX COSUHEHUN
XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTaHMYECKUX BEIIECTB (OKCHUIOB, THIPOKCHIIOB,
KHCJIOT, cojied W fp.). 'eHeTnueckas CBsI3b HEOPTaHWYECKUX BEIIECTB, MPUHAICKAMUX K
pa3IMYHBIM KJIaccaM. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX
COCJIMHECHHH, BBICIITUX OKCHJIOB U THIAPOKCHJIOB

Jlexkuus Ne8 Merajuibl.

Jlexkuus Ne9 Hemertaiuinl.

IIpakTnyeckas padora NeS «PU3HKO-XMMHUYECKHUE CBOIICTBA HEOPraHUYECKUX BELIECTBY.
CocTaBlieHHE ypaBHEHUN XHUMHUYECKHMX PEaKIMil ¢ ydyacTHeM TPOCThIX U CII0KHBIX

2 (-I2)

OK 01
OK 02
OK 04
K 2.3.
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HEOPraHUYECKNX BELIECTB: METAUIOB M HEMETAJUIOB; OKCHJOB METAUIOB, HEMETAUIOB M
aM(l)OTepHBIX 9JICMCHTOB, HCOPraHNM4YCCKUX KHUCIIOT, OCHOBaHUH U aM(bOTepHLIX THAPOKCHUOOB,
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuéter Macchl BemecTBa Uik 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WITH
00BEMY OIHOTO M3 YYaCTBYIOUIUX B PEaKIMU BELIECTB, pacy€Thl Macchl (00bEMaA, KOTUUECTBA
BELIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJHO U3 BELIECTB UMEET NpuMecu. Pewenue npakmuxo-
OPUEHMUPOBAHHBIX 3A0AHUIL HA CEOUCMEA, COCMAB, Noyienue u 6e30nacHoe UCNoIb308aHUe
BAICHEUUUX HEOP2AHUYECKUX 8euyecms 8 Oblmy U NPOPecCUOHANLHOU 0eamelbHOCIU YeN08eKd

Tema 2.3. OCcHOBHOE cO/Iep:KaHue 4 OK 01
[IpousBoacTeo OO1ue npencTaBiaeHUs] O MPOMBIIUIEHHBIX CIIOCO0aX MOJIY4YEHHs] XMMHUUYECKUX BEILIECTB (Ha OK 07
HEOpraHMYeCKuX IpUMepe MPOU3BOJACTBA AMMHUAKA, CEPHOM KHUCIOTHI). UepHas M ILBETHas METayprus. K 2.3
BEIIIECTB. 3Hauenue|[IpakTuyeckoe NPUMEHEHHE JJICKTPOJHM3a Ul MOJYYCHHS MICTOYHBIX, MIEIOYHO3EMEIbHBIX
U INIPUMEHEHHE B OBITYy|MeTauioB M amoMuHUS. CTEKI0O W CHJIMKATHAas MPOMBINUICHHOCTh. [IpobieMa OTXO0I0B M
Y Ha NPOU3BOJICTBE OOOYHBIX MTPOIYKTOB
Jlexuust Nel0 IIpomblniuieHHBIE CIIOCOOBI MOTYYEHUS] XUMHUECKUX BEIIECTB 2
IIpakTnuyeckas padora Ne6 «Heoprannueckast XUMHsi B COBpEMEHHOM MUPE».
Pewienue npakmuko-opueHmupo6anHplx 3a0aHuil O POIU HEOP2AHUYECKOU XUMUU 8 PA36UMUL
MeOUYUHbl, CO30AHUU  HOBbIX Mamepuaios (6 cmpoumenvcmee u Op. ompaciix| 2 (-12)
NPOMBIUAEHHOCMU), HOBbIX UCMOYHUKOG SHEP2UU (ANbMEPHAMUEHbIE UCMOYHUKU IHEp2Uul) 6
peweHuu npobiem 3K0N02UHECKOU, IHePeMUYecKoll U nuuesoli Oe30nacHoCcmu
KoncyabTanun 2
IIpomexyTouHast aTTecTALMA MO AUCHHUILINHE (IK3aMEH) 6
2 cemecTp 76
Paspnen 3. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHUH 8
Tema 3.1. \ OcHoBHOE coJep:KaHue 8 OK 01
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Knaccudukanus,
CTpOEHUE

u HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

IIpenmer opraHu4eckoil XumMuu: €€ BOSHUKHOBEHHE, pa3BUTHE U 3HAUEHUE B IIOJYYEHUN HOBBIX
BELIECTB U MaTepuaioB. Teopusi CTpoeHus: opranndeckux coenunenuit A.M. bytineposa, eé€
OCHOBHBIE 110J10’keHUs. CTPYKTypHBIE (POPMYJIbI OpraHMYecKUX BemecTs. ['omomorus,
n3oMepust. XMMHUYECKas CBSA3b B OPraHUYECKUX COETUHEHUSX: KPAaTHBIE CBSA3H, G- U TM-CBS3HU.
IIpencraBnenue o KiaccU(pUKALMM OpraHUYecKuX BellecTB. HoMeHKkiaTypa opraHMYecKHX
COEMHEHUI (cucTeMaTHuyecKas) W TpPUBHAJIbHBIE Ha3BaHMsI BA)KHEHWIIMX IPEACTABUTENEN
KJIACCOB OPraHMYECKUX BEIIECTB

Jlekuus Nell Beenenue B OpraHu4ecKyto XUMHUIO 2

Jlexmus Nel2 Knaccudukaiys opraHuuecKuX COSTMHEHUI 2

IIpakTuyeckas padora Ne7. CocraBieHHUE IMOTHBIX H COKPAIEHHBIX CTPYKTYPHBIX POPMYIT

OpraHUYECKUX BELIECTB OTAENbHBIX KJIACCOB, UCIOIb3YS UX HA3BAHUS MO CUCTEMATUYECKOU U 2

TPUBUAITBHON HOMEHKJIATYpe (3THJICH, alleTHIICH, MIHIEepUH, (peHou, hopMaibaerua, yKCycHas

KHUCJIOTA, TJIUIMH).

IIpakTnuyeckas padora Ne8 Pacuersl mpocTeiiiiei GopMyssl OpraHUUECKON MOJIEKYJIbI, 5

MCXOJIs U3 DJIEMEHTHOT0 cocTaBa (B %)

Pasnen 4. YriaeBoaopoabl 18

Tema 4.1. OcHoBHOE coaepKaHue 10 OK 01
Yranesogopoasl M HX [IpenensHbIe YrieBOAOPOIBI (aykaHBI): COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psa. MeraH u OK 02
IPUPOJHBIE HMCTOYHUKH |HTaH: COCTaB, CTPOEHHE, (DU3MYECKME M XHMMHYECKHE CBOMCTBA (pEakiMu 3aMELICHHS H OK 04

TOpEHUs ), HAXOKJIEHUE B IPUPO/JIE, OJTYUEHUE U IPUMEHEHUE

HenpenenbHble yriieBogopo/ibl (aIKEHbl, aIKaJIUEHbl, aTKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUI psifl. DTUIEH U MPOMMUIIEH: COCTaB, CTPOEHUE,
dbu3uMvYeckne W XUMHUYECKHE CBOMCTBAa (peakuuW THUAPUPOBAHUS, TaJOTCHUPOBAHUSA,
TUApaTaliy, OKUCICHUS U TOJMMEPU3allui) TIOTy4YeHHe U TPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u metunOyraaues-1,3, XUMHUYECKOe CTpOEHHE, CBOMCTBA (peaKIius
MOJIMMEPH3aIK), MPUMEHEHHE (Ui CHHTe3a MPUPOJHOTO U CHUHTETHYECKOTO Kaydyka H
PE3UHBI).

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUs, TOMOJIOTHUECKHUU psl. AIETWICH: COCTaB,
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XMMHUYECKOE CTpOEHHUE, (PU3MUECKHe M XUMHUYECKHE CBONCTBA (peakUUM TUAPUPOBAHUS,
TraJIOTEHUPOBAHUS, TUApPATAlMyd TOpPEHUs), IMOJy4yeHHWE U  INpUMEHEHHE (MCTOYHMK
BBICOKOTEMIIEPATYPHOI'0 INIAMEHHU AJISl CBAPKU U PE3KU METAJIIOB)

ApomaTthyeckue yriieBoJopoabl (apeHsl). beH301 u TOIyol: cocTaB, cTpoeHue, GU3NIECKUe U
XMMUYECKHE CBOMCTBA (peaKLMU IaJOr€HUPOBAHUS U HUTPOBAHUS), IOJIyYCHUE U TPUMEHEHHE.
TokcuuHOCTh apeHOB (BiMsHHE OEH30JIa HA OPTaHM3M YeJlOBeKa). [ 'eHeTnueckast CBsI3b MEXIy
YTIEBOAOPOAAMH, IPUHAICIKALIMMY K Pa3JIMYHBIM KIACCAM.

[TpupoHble UCTOUHUKHU YTIIeBOAOPOAOB. [Ipupoanslil a3 u nonyTHble HeTsIHbIE ra3bl. HedTh
u e€¢ npoucxoxzaeHue. CrnocoObl nepepaboTKu He(TH: MEepPEeroHka, KPeKUHr (TEpMUYECKUH,
KaTalnuTudeckuil), mnuponus. [lpogykter mepepabotku HedTH, HX TpPUMEHEHHE B
IPOMBIIICHHOCTH U B ObITy. KaMeHHBIH yToJib U IPOJIYKTHI €ro nepepaboTKu

Jlexuus Nel?[IpenensHble yTaeBOAOPOIBI

Jlexkumsa Nel3 AJkeHbI.

Jleknusa Neld AnkaaneHsl

Jlexkusa Nel5 AnkuHbI

Jlexuust Nel6 ApoMaTrueckue yrieBoaopOabl

Tema 4.2.
DU3HKO-XNMHYECKIE
CBOMMCTBa
YTJIEBOJAOPOAOB

OcHoBHOE coepKaHHe

COIN[INIDNIDNIDN

IpakTuyeckas padora Ne9. «CBoHCTBa YTIEBOIOPOIOBY.

TpuBunanbHas U MeXIyHapoJHas HOMEHKJIATypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOITy4YEHUs
YTJIEBOJIOPOAOB. MoIenpoBaHNEe MOJIEKYT M XUMHUYECKHUX NPEBPAICHUI YIIeBOAOPOIOB (Ha
IpUMepe TaHa, STHIIEHA, AlleTUJICHA U JIP.) U FaJIOT€HONPOU3BOIHBIX.

IMpakTnyeckas padora NelO KauecTBeHHBIC peakIIu YIIIEBOAOPOIOB PA3TUIHBIX KJIACCOB
(obeciBeurBaHnEe OPOMHOM WM HOAHOM BOJIBI, pacTBOpa IMepMaHTaHaTa Kajws,
B3aUMO/ICHICTBHUE alleTUJICHA C aMMHAYHBIM PAacTBOPOM OKcuja cepedpa (1)), kauecTBeHHOE
oOHapyKeHHe YIIepoaa U BOJAOPOJa B OPraHNIECKUX BEIIECTBAX.

IIpakTnueckas padora Nell [TonydeHue sTuiIeHa U3 3TaHOA B Ja00OPAaTOPUN U U3YYEHUE €TO
(bU3NYECKUX U XMMUYECKUX CBOMCTB. COoCTaBlIeHHE peakuii MPUCOSINHEHHS U OKHCIICHUS Ha
IIpUMepe STUJICHA.

HpaKTI/I‘IeCKaﬂ paﬁoTa Nel? Pemenue PACUYCTHLIX 3a1a4 C UCIIOJIb30BAHUEM INIOTHOCTH I'a30B

OK 02
OK 04
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‘no BOJIOPOJY U BO3AYXY

Paszgea S. Kucsaoponocogepxanme opranHuyecKue coeIuHeHus

22

Tema 5.1.
Cnuptsl. ®enon

OcCHOBHOE CO/Iep:KaHue

[IpenenpHble OJHOATOMHBIC CHHUPTHI (METAaHON U 3TAHOJN): CTpOCHHUE, (Qu3nueckue u
XMMUYECKHE CBOWCTBA (PEaKLUU C aKTUBHBIMH METaJUIaMH, I'aJJOT€HOBOJOPOJIaMH, TOPEHUE),
IIpUMEHEHHE. BOoOpOoaHbIE CBA3M MEXKIY MOJIEKYJaMH CUPTOB. DU3HOIOTMYECKOE IEHCTBUE
METaHOJIa U 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHOroaTOMHBIE CIIUPTHI (ITUICHTIIMKONb U TIUIEPUH): CTPOEHUE, GU3NIECKUE U XUMUIECKHE
CBOWCTBA (B3aMMOJICHCTBME CO INEJIOYHBIMM METAUIaMH, KAayeCTBEHHAas peakius Ha
MHOT0aTOMHBIE CHUPTHI). PUZNOIOTHYECKOE JIEHCTBUE HA OpraHu3M uejoBeka. [IpumeHeHue
[JINLEPUHA U ATUJICHTIIUKOJIS.

®enon. CtpoeHne MOJNEKYJbl, GU3NYECKUE U XMMHUYECKHE CBOWCTBAa (eHosa. TOKCHUHOCTH
¢eHona, ero puznonornyeckoe neiicTeue Ha OpraHusMm 4enoseka. Ilpumenenue gpenona

OK 01
OK 07

Jlekums Nel/ IlpenenbHbple 0AHOATOMHBIE CIUPTHL. MHOr0aTOMHBIE CIIUPTHI

Jlexkuusa Nel8 denoir.

N

Tema 5.2.
AJBIeTuab!.

KapOoHOBBIE KUCIIOTHI.

CrnoxHble 3¢pupbl

OcHoBHOE coepKaHHe

Anbaeruipl U KeTOHBI ((hopManbaeTu/l, alleTallbIeTH I, alleTOH): CTpOeHue, (GU3NIECKUe U
XMMHUYECKHE CBOWCTBA (PEaKIMK OKHCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEAKIINN),
MOJIy4Y€HUE U IPUMEHEHHE.

O/HOOCHOBHBIE IIpe/ieNIbHbIE KApOOHOBBIE KUCIIOTHI (MypaBbHHAsl U YKCYCHAsi KUCIIOTHI):
CTpoeHHe, (pU3nuecKue U XUMHUYEeCKUe CBOKCTBa (00II1e CBOIICTBA KUCIIOT, peaKus
TepUpHKaLMN), TOJTydYeHHE U TpuMeHeHue. CTeaprHOBast U OJIEMHOBAsi KMCIOTHI KaK
MIPEICTaBUTENN BBICIIUX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT,
UX MOIOLIEE NEUCTBHE.

CrnosxHble 3(hUphl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIpOan3 CioxKHBIX 3PUpoB. XKUpshI.
I'mpponus xupos. [Ipumenenue xxupos. buonornueckas posb )KUpPOB

Jexmusa Nel9 Anbneruasl 1 KETOHEI

Jlexuust Ne20 O1HOOCHOBHBIE MpeiebHbIE KAPOOHOBBIE KMCIOTHI

Jlexuust Ne21 Crioxxabie 2pups

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

OcHoBHOE coep/KaHue

NINININ

VYrneBonpl: coctaB, Kiaccuukamusi yriaeBoJoB (MOHO-, TH- WM TOJHMCAaxXapuibl). [ roko3a —

OK 01
OK 02
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MPOCTEHIINI MOHOCAXapu: OCOOEHHOCTH CTPOEHUS MOJIEKYNbl, (PU3MUECKHEe U XUMHUYECKUE
CBOMCTBa IUIIOKO3bl (B3aumozelctBue ¢ ruiapoxkcugom meau (II), oxucieHue amMmuadyHbIM
pactBopoM okcuaa cepebpa (I), BoccTtaHoBieHHE, OpOKEHHE TIIFOKO3bI), HAXOXKICHUE B
NpUpOJe, NMPUMEHEHHE TJIIOKO3bI, OMOJOTHYECKass pPOJb B JKU3HEACATEIbHOCTH OpraHu3Ma
yenoBeka. Dotocunres. @pykTo3a Kak U30Mep IITFOKO3bI.

Jlucaxapuapl: caxapo3a, MajlbTo3a. BoccTaHaBnMBaromie W HEBOCCTAaHABIMBAIOIINE
nucaxapunabl. ['uaponus aucaxapunoB. HaxoxaeHue B mpupoje U MpruMeHEHUE.
[Tonucaxapuapl: Kpaxmal, TJIMKOTeH M 1eunoio3a. CTpoeHue MakpoMOJEeKyd Kpaxmaa,
TIIMKOTeHa M 1euTroo3bl. (dusnueckne CBONCTBA Kpaxmalia W LEJUTIOJIO03bl. XHUMHUYECKUE
CBOWCTBA Kpaxmaja: THAPOJIHM3, KAUYeCTBEHHAs pPEaKUus C HOAOM. XHUMHUYECKHE CBOHCTBA
LEJUTIONO3bl: TUAPONIN3, IMoNydeHue HGUpoB Heutono3bl. [loHATHe 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBII MIENK)

OK 04

Jlexknus Ne22 YrineBoasl

Tema 5.4.
DU3HKO-XUMHYECKHE
CBOMCTBa
KHCJIOPOA0COIEPKAIUX
OPraHUYEeCKUX
COeIMHEHNH

OcHOBHOE co/iep:KaHue

10

IIpakTnueckas padora Nel3. «HoMeHkIaTypa KUCIOPOI0COAEPIKAILIUX OPraHUYECKUX
COCIUHECHUI».

TpuBuanbHas 1 MeXIyHapoJHas HOMEHKJIATypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOITy4YeHUs
CHHUPTOB M (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, aIbJAETHA0B U KETOHOB.

IIpakTnyeckas padora Neld CocraBieHre cXeM peakiuii (B TOM YHCIE M0 MPEII0KEHHBIM
LIETI0YKaM TMPEBPAIICHHH ), XapaKTEPUIYIONTUX XUMUUECKHE CBOMCTBA KUCIOPOI0COAEPKAITUX
OpPraHUYEeCKUX COEIMHEHUN

IIpakTuyeckasi padora Nel5. «Xumudeckue u GU3NIECKHUE CBOMCTBA KUCIOPOI0COAEPKAIIIX
OpPraHUYECKUX COETUHEHUSY.

[IpoBenenue, HaOmOlE€HHWE M ONHCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CHHUPTOB,
Ka4eCTBEHHBIC PEaKIIMM OJHOATOMHBIX CIUPTOB (OKucieHHe sTaHona okcuaom meau (I1)),
MHOT'0aTOMHBIX CIIUPTOB (B3auMo/IeHicTBHE MnieprHa ¢ ruapokcuaoM meau (1)), anpaerumaos
(oxucneHne aMMHayHBIM pacTBopoM okcuzpa cepeopa(l) u  rumpoxcumom wmemm  (I1),
B3aMMOJICIICTBHE KpaxMaJia ¢ HOJIOM), H3yUYE€HHE CBOMCTB pacTBOpa YKCYCHOW KHCIIOTHI.

OK 01
OK 02
OK 04

IIpakTnueckass padora Nel6 IIpakTHueckoe NpPUMEHEHUE OSTHIICHIIHMKONS, TIUIEpUHA,
¢enona. Ilpumenenue Qopmanbreruna, ameraabAeruia, YKCYCHOM KuciaoTel. Pemenue
9KCIIEPUMEHTAIBHBIX 3a/1a4 1o W3YYEHHIO (U3NKO-XUMHUECKUX CBOICTB
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KHUCJIOPOJOCOACPKAIIUX OPraHNUYCCKUX COC,I[I/IHeHI/Iﬁ

IIpakTuyeckas padora Nel7 Pemenue 3amau Ha HaXOXKJIEHUU SMIUPUUYECKON (HOPMYIBI TIO

U3BECTHOMY KJIACCY 2
Pasjen 6. A3oToconep:xaiue OpraHnyecKue coeJuHeHnsl 10
Tema 6.1. OcHoBHoOe coJep/kaHue 10 OK 01
AMUHBIL. AMHHBI: METHUJIAMUH — NPOCTEHIINI MPEACTaBUTEIb AMUHOB: COCTaB, XUMHUYECKOE CTPOCHUE, OK 02
AMMHOKHUCIIOTHI. (du3HUeCcCKre U XUMUYIECKIE CBOMCTBA, HAXOXK/ICHUE B PUPOJIC. OK 04
benku AMUHOKHUCIOTHL Kak amM(OTepHble OpraHUYecKue coenuHeHus. PHU3NYecKre U XUMHUYECKHE
CBOMCTBA aMUHOKHUCJIOT (Ha NpuMepe TIiuiuHa). buonornueckoe 3HaueHHE aMUHOKHUCIOT.
IlenTunael.
benku kak npupognsie noaumepsl. [lepBuyHasi, BTopuyHas U TPETHYHAs CTPYKTypa OEIKOB.
XUMUYeCcKre CBOWCTBA OEIKOB: THAPOIN3, ACHATYpallus, KaYeCTBEHHbIE peakluy Ha OeKu
Jlekuust Ne23 AMuHBI 2
Jlekuus Ne24 AMUHOKHCTIOTHI 2
CamocrositesbHasa padora Ne3 benku 2
IIpakTnyeckas padora Nel8. «CBoiicTBa a30TOCOAEPKAMX OPIraHUUECKUX COEAUHEHNUI».
dusnyeckue U XUMHUYECKHE CBOWCTBA AaMHUHOB (pPEaKkIUMU C KHCIOTaMU M TOPEHHUs) HU 9
aMMHOKUCIIOT (Ha mpumepe riuiuHa). HabmoaeHue n onucanue JeMOHCTPAlMOHHBIX OIBITOB:
JieHaTypalys OeJIKOB NIPU HarpeBaHHUM, IBETHbIE PeaKUu OEJIKOB
IIpakTnuyeckas padora Nel9 Pemenne 3ajau Ha HaXO0XXKJICHUU SMIUPHUECKON (POPMYIIBI 11O 2
MPOJYKTaM CTrOpPaHMsI
Pa3pnen 7. BeicOKOMOJIEKYISIPHbIE COCAUHEHHS 6
Tema 7.1. OcHoBHOE coepKaHHe 6 OK 01
[InacTmaccsl. IIpakTnueckas padora Ne20 «CunTe3, aHAJIU3 U KJIACCU(PUKALMS BHICOKOMOJIEKYIISIPHBIX OK 02
Kayuyku. Bonokna COCTMHCHUIN OK 04
OcCHOBHbIE TMOHSTHS XHMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alMU, CPENHSsI MOJIEKyspHass Macca. OCHOBHBIE 2

METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — TOJIMMEPU3aIUs U MOJUKOHICHCALNS.

O3HakomJieHHE ¢ 00pa3liaMu MPHUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAyUyKOB:
1acTMacchl (MOJUATHIIEH, MOJIUIPONUIIEH, MOJIUBUHWIXIIOPU, TTOJIUCTUPON); HaTypalbHbIA U
CHUHTETHYECKHE KaydyKu (OyTaJaMeHOBBIH, XJIOPONPEHOBBI U M30IPEHOBBIN); BOJOKHA
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(HaTypanbHBIC (XJIOTIOK, IIEPCTh, WIENK), MCKYCCTBEHHBIC (aIl€TaTHOE BOJIOKHO, BHMCKO03a),
CUHTETHYECKHE (KalpOH U JIAaBCaH)

IpakTuyeckasi padora Ne2l. «['eHeTHYECKas CBSA3h MEXKY KJIaCCaMU OPTraHUYECKUX
COCIMHEHUI.

Pemrenue nenodek mnpeBpallleHUd Ha TEHETHMUYECKYHO CBSI3b MEXK]Y KilaccaMu OPraHMYECKUX
COCIMHEHUM C COCTaBJICHHEM HAa3BaHUM OPraHWYECKMX COCIWHEHHHW II0 TPUBUAIBHOW WM
MEXIYHAPOAHOW CUCTEMATUYECKOW HOMEHKIIATYpE.

IIpakTuyeckas padora Ne22 PemieHne pacyeTHBIX 33134 110 YPaBHEHUSIM PEAKIHA C y4acTHEM
OpPraHUYECKUX BEILECTB

IIpodeccnoHaTLHO OPMEHTHPOBAHHOE COIep:KaHHe (Co/lep:KaHNe MPUKJIATHOTO MOTYJIs1)

Pa3pnen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA

Tema 8.1.
Oprannyueckue BeIiecTna
B KU3HEACITEIBbHOCTU
YyeJIoBeKa.
IIpousBoacTso u
IpUMEHEHNE
OpPraHMYECKUX BEILECTB
B IIPOMBIIIJIEHHOCTH

OcHoBHOE coepKaHue

[TpaBuia 3KOJOTHYECKU I11€TI€COO0Pa3HOro MOBEAEHUS B OBITY U TPYAOBOM JESITEIbHOCTH B
LEIAX COXPAaHEHUS CBOETO 3JI0POBbS M OKPYXKAIOWIEH MPUPOJHOM Cpelbl, ONACHOCThb
BO3JICUCTBUS HAa JKMBBIE OpPraHU3Mbl OPraHUYECKMX BEILIECTB OTACIBHBIX KJIACCOB
(yrneBomopojbl, CIUPTHI, (PEHONIBI, XJIOPOPTaHWYECKHE IPOU3BOJHBIE, albIAETUIBI U Jp.),
[IOKa3aTellb MPEAEIbHO JOIYCTUMON KOHLIEHTPALUU U €r0 UCIIOJIb30BaHNUE.

buooprannueckue coequnenus. [Ipumenenue u 6uosorndeckas poib yriaeBoJgos. OKHUCICHHE
YIJIEBOJAOB — MCTOYHHUK SHEPTHH KMBBIX OpraHu3zMoB. OO1acTH MpUMEHEHHs] aMHHOKHUCIIOT.
[IpeBparenus 0eakoB MUK B opraHu3zMe. buonornyeckue ¢pyHkuu 6eaxoB. buonornyeckue
¢byHKLIMY KUpOB. Posib opranndyeckoit XuMuM B pelIeHnH Ipo0eM MUILEeBOi 6e30MacHOCTH.
HyxnenHoBble KMCIIOTBI: cocTaB U cTpoeHue. CTpoeHne HykiIeoTH10B. COoCcTaB HYyKJIEHHOBBIX
kucnot (JJHK, PHK). Ponb Hyk1€MHOBBIX KHCIIOT B KH3HEAESITEIbHOCTH OPraHU3MOB

IIpakTuyeckas pa6ora Ne23 Pemenue 3ama4d Ha ONPEACIICHUE SMITUPUIECKON (HOPMYITBI 110
MPOJIYKTaM CrOpaHus

IpakTuyeckas padora Ne24. «[Ipon3BOJACTBO U MPUMEHEHHE OPraHUYECKUX BEILIECTB B
MIPOMBIIUIEHHOCTI.

2 (-I2)

OK 01
OK 02
OK 04
OK 07
K 2.3.
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[IpousBoncTBO MeTaHoma, nepepadorka HePTH. [ToNMuITHIIEH KaK KPYMTHOTOHHAKHBIM MPOTYKT
XUMHUYECKOTo Mpou3BoACTBa. [Ipumenenue stusieHa. [Ipou3BoACTBO U MpUMEHEHUE KaydyKa U
pe3uHbl. CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA, X CTpOEHHE, cBOMcTBa. [IpakTuueckoe
WCIOJIb30BaHNE BOJIOKOH. CHHTETUYECKHE TICHKH: M3OJSIUS ISl MPOBOJIOB, MEMOPAHBI TSI
OTIPECHEHHUSI BOJbI, 3AIIUTHBIC TUICHKH JJI1 aBTOMOOWIIEH, MIaCThIPU, XUPYPTUUECKUE MTOBS3KH.
HoBrble TexHON0rMN JadbHEHIIEro COBEPIICHCTBOBAHMS MOJMMEPHBIX MaTEPHAJIOB

Tema 8.2. OcHoBHOE coep:kaHue S OK 01
Xumuueckue Ponp xuMum B oOeCHEUYEeHHWH SKOJOTHYECKOH, DYHEPreTHUSCKONM W MUIICBOW 0e30MacHOCTH, OK 02
TCXHOJIOTNHA Pa3BUTUU  MEIMIIMHBI, CO3JaHMM HOBBIX MaTepHalioB (B 3aBUCHMOCTH OT BHUJA OK 04
B TNIOBCETHEBHOM | 11po(heccHOHANBHOI JESTeILHOCTH), HOBBIX HCTOUHHUKOB SHEPrHH (aIbTEPHATHBHBIC HCTOUHHKH OK 07
124 po(eCCUOHATLHOM sHepruu). [loHsATHE O HaydyHBIX METOJaX MO3HAHMs BEIIECTB M XUMHUYECKHX PEaKIuil. IIK 2.3.
ACATCIIEHOCTH 9CJIOBEKA | [[pencraBiieHuss 00 OOIIMX HAYYHBIX HPHUHLMIIAX [POMBIIUIEHHOTO MOJYyYEHHUS Ba)KHEUIINX

BEILIECTB (Ha MpUMEpax MPOM3BOJICTBA aMMHaKa, CEPHON KHCIIOThI, METaHOJIA).

UYenoBek B MUpE BEIIECTB, MATEPUATIOB M XUMUYECKUX PEAKIUN: XUMHS U 3]I0POBbE YECIOBEKA!

npaBujia O€30MacHOTO HCIIOIb30BAaHUS JICKAPCTBEHHBIX IperapaToB, OBITOBOW XHMHH B

TMOBCETHEBHOM KU3HU. BhITOBAss XUMHUYECKasi TPaMOTHOCTD

Jexkmus Ne 25 Poip xumun 5
KoncyabTanuun 1
I[Ipome:xxyTouHasi aTTecTalUs MO TUCIUIJIMHE (9K3aMEH) 6
Bcero 116
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3. YCJIOBUS PEAJIM3AIIMHN OBIIIEOBPA3OBATEJBbHOM JUCHUTIIMHBI
3.1. MaTepuajibHO-TEXHUYECKOE o0ecrneyeHune

st peanuzanuu 00pa30BaTENIBHOTO Mporiecca (BCeX BHJIOB yU4E€OHOHM NEATEITbHOCTH) IO
JUCLHUILIMHE UCTIONIB3YIOTCS CIEAYIONINE CIEIMaIbHbIe TOMEIICHUS, OCHAIIICHHBIE B COOTBETCTBUU
¢ [Tpunoxenuem 8 OIl CITO: kabuHeT XMMUYECKUX JUCITUTUINH

3.2. YyeOHo-MeTOoau4YECKOE 00ecreueHue
3.2.1. OcHOBHbBIE MeYATHbIE W/WJIH JIEKTPOHHbIE U3IaHUS

Jlnst peanu3aiyy mporpaMmmMbl OMOIHOTEUHBIA (POHI MMEET NeUaTHBIC W/HIN AJIEKTPOHHBIC
yu4eOHUKH W 0O0pa3oBaTelIbHBIC PECYPCHI, IOMYIICHHBIE K WCIOJIb30BAHUIO TPH peallu3aluu
oOpazoBatenbHbIX nporpammbl CI1O Ha 6a3e OCHOBHOTO 00IIIero 00pa3oBaHMs:

1. I'abpuensn, O. C. Xumus : 10-i kacc : 6a30Bbiii ypoBeHs : yueOHuk / O. C. ['abpuensH,
HU. T'. Octpoymos, C. A. CnankoB. — 7-e u3l., crep. — Mocksa : [Ipocsemenue, 2025. — 128 c.
— ISBN 978-5-09-120190-1. — TexkcT : »nekTpoHHbIH / JlaHb : 3JIEKTPOHHO-OMOIHMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/473033 (nata obpamenus: 18.04.2025).

2. I'abpuensa, O. C. Xumus: 11-i knace: 6a30Bwiid ypoBeHb : yueOHuK / O. C. 'abpuensis,
U. T'. Octpoymos, C. A. CnaakoB. — 6-e uzn., crep. — Mocksa : [Ipocemienue, 2024. — 127 c. —
Tekct :  onekTpoHHbNi /  JlaHb  :  31MeKTpOHHO-OMONMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/408668 (mara obpamenus: 18.04.2025).

3.2.2 JlomoJHUTEIbHbIE HCTOYHHKH

XUMUS : METOJUYECKHE YKa3aHWs [0 TPAKTHYSCKUM 3aHATHUAM Ui  OOYJaroIInuXxcs
cnernmansHocT 18.02.09 IlepepaboTka HedTr u raza ouHoi Gpopmsl o0yuenus / TUY ; coct. T. A.
PenkankoBa. - Tromens : TUY, 2024. - 43 c. - Dnexrponnas oubnuoreka TUY. - bubnwmorp.: c. 42. -
~b. 1. - TeKCT : HNEKTPOHHBIN.



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM
JUCHUIIVIMHBI

KoHTponb U OlLleHKa pacKphIBAIOTCS Yepe3 pe3yiIbTaThl, YCBOCHHBIC 3HAHUS U NPUOOpEeTEeHHbIE
oOyyarolMMUCsl yMEHHsS, HampaBlieHHble Ha (GOpMUpOBaHHE OOMUX U  IPO(decCHOHATBHBIX

KOMIIETEHIIUHA

PesyabTaThl 00yYeHHs

Iloka3aresn oeHKH

T OeHOYHBIX MEPONIPUATHH

YMeTh: Ucnoap3oBanue B | 1.II3 Ne 3,4 3agaum Ha cocTaBlICHHE
BBISABIIATD XapakTepHbIE | y4eOHOM U | ypaBHEHUHN peaKlMil: — COCIUHEHMS,
OpU3HAKW M B3aUMOCBS3b | MpodeccHnoHaTbHOM 3aMeIeHUs], pa3oKeHusi, oOMeHa u
W3YYCHHBIX MOHATUH, | EATETbHOCTH peakuuii ¢ y4yacTMEM KOMIUIEKCHBIX
MPUMEHSITh XUMHYECKUX TEPMHHOB M | COCAMHEHHI (Ha npuMepe
COOTBETCTBYIOILIUE TOHATHUS | CHMBOJIMKH. TUAPOKCOKOMILIEKCOB QJIIOMUHUSA U
npu onucaHuu crtpoeHus U | OOBACHATH CYUIHOCTb | LIMHKA);

CBOICTB HEOPraHMYECKUX U | XUMHUYECKHX IIPOLIECCOB. | — OKHCIIUTENIBHO-
opraHnueckux BemecTB U ux | Knaccudunuposars BOCCTAHOBUTENBHBIX ~ peaKkIuil ¢
MIPEBPAICHHIA, BBISIBJISITH | XUMUYECKUE DPEAKIMU IO | UCIOJIb30BAHUEM MeToaa
B3aHMOCBS3b XUMHYECKUX | Pa3IMYHBIM  TPHU3HAKaM: | 3JIEKTPOHHOTrO OanaHca;

3HAHUW C TIOHATUSIMH U | YUCITY u COCTaBy | — C  ydaCTUEM  KOMIUJIEKCHBIX
MOPEJCTaBICHUSIMA  JPYTHX | IPOJYKTOB M PEAreHTOB, | COCAMHEHHIA (Ha npuMepe
€CTECTBEHHOHAYYHBIX TEIIOBOMY 3QQeKTy, | THIPOKCOKOMIUIEKCOB ~ LMHKAa U
PEeIMETOB HaIpaBIIEHUIO, daze, | aMIOMUHUS).

XapaxkTepu3oBarb HaJIMuuio0  Karaiauzatopa, | 2. II3 Ne 4,5 3amaunm Ha pacuer
XUMHUYECKHE OJEMEHTHl B | U3MECHEHHIO CTEeMeHel | KOMMYECTBEHHBIX XapaKTePUCTHK
COOTBETCTBUU c UX | OKUCJIEHHUS  DJIEMEHTOB, | IPOJyKTa pEakUuu COCIAUHEHUS,;
MOJIOKEHHUEM B | 00pa3ylolux  BEIIeCTBA. | MACCOBOM WM  OOBEMHON  J10MU
epPUOANYECKON cucteMme | YcTaHaBIuBaTh IPHU3HAKU | BBIXOZA MPOyKTa peakiuu
XUMHUYecKHX ieMeHToB JI.W. | o0mmero u pa3iavyHOro B | COGAMHEHUS  OT  TEOPETHUYECKH
Menpeneena. TUTIOJIOTUU PEAKIUNA ISl | BO3MOXKHOTO; 00BEMHBIX OTHOIIICHUM
CocTaBnsTh peakMy | HEOPraHUYECKON U | rasos; KOJIMYECTBEHHBIX
COCIMHEHUS,  PAa3JIOKEHUS, | OpPraHN4YECKONH XUMHUHU. XapaKTEPUCTUK HCXOJIHBIX BEIECTB
oOMeHa, 3amenieHusi, | CocTaBiATh  YpaBHEHHMs | U IPOJYKTOB  PEAKLUMHU; MAaccChl
OKUCITUTEIHHO- peakmuii ¢  MOMOIIbIO | (00bEM,  KOJHUYECTBO  BEIIECTBA)
BOCCTAHOBUTEJbHBIE PEAKIIMH | METOAA JIEKTPOHHOIO | MPOJYKTa PEaKLUMH, €CIH OJHO W3
u peaknuu | 6anaHca. OOBSICHATH | BEHIECTB JaHO B BHJIE PAcTBOpa C
KOMILJIEKCOOOpa30oBaHusl (Ha | 3aBUCUMOCTb ~ CKOPOCTH | OIPEJEeNIeHHOM  MaccoBOM  joneit

npuMepe
TUIPOKCOKOMILIIEKCOB
ATIOMUHUST U IMHKa) C
y4acTUEM  HEOPraHMYECKHX
BEIIIECTB;
BBISBIISITD
NpPU3HAKU U
M3YYEHHBIX
IPUMEHSITh
COOTBETCTBYIOIIUE TOHATHUSA
IIpY ONUCAaHUM CTPOEHUS U
CBOMCTB HEOPraHWYECKHX H
OpPraHMYECKUX BEIIECTB U MX
IIpEeBpaleHHI; BBISIBIISITh
B3alMOCBS3b XUMHYECKHUX
3HAHUW C TIOHATHSIMU U

XapaKTEpHbIE
B3aUMOCBSI3b
MMOHSITHH,

XUMHUYECKOM pEaKUuu |
MOJIOKEHUS XHUMHUUYECKOTO
PaBHOBECHSI OT PA3ITUYHBIX
(akTOpoB.
Knaccudunuposars
HEOpraHUYeCKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHUEM
BEIMONHATE XUMHUYECKHUI
SKCIEPUMEHT o
pacro3HaBaHUIO
BayKHEHIITHX
HEOPraHUYECKUX u
OpPraHMYeCKUX  BEILECTB,
MOJYYEHUIO KOHKPETHBIX
BEIIECTB, OTHOCSIINUXCS K

PacTBOPEHHOTO BEIECTBA.
3. Tect «HomeHknaTypa n Ha3BaHHE
HEOpPraHMYECKUX BELIECTB UCXOMS U3
UX XUMHUYECKOW (QOpMyIBl WU
COCTaBJICHHE XMUMHUYECKOH (popMyIbl
HCXOJs W3 Ha3BaHUS BEILECTBA IO
MEXIYHAPOAHOU WM TPUBUAIBHON
HOMEHKJIAType».

4. 3agaun Ha pacueT MaccoBOU 10JIH
(Maccel) XMMHYECKOTO  DJIEMEHTa
(coenuHEeHMsT) B MOJIEKYJE (CMECH).
5. Ilpaktnueckue 3amanus Ne 5 mo
KJaccu(uKaluy, HOMEHKJIAType U
XUMUYECKUM dhopmynam
HEOPraHUYECKUX BELIECTB
pa3IMYHbIX KJIACCOB.




MPECTaBICHUSMH JIPYTHUX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

HCIO0JIL30BaTh HANMCHOBAHMS
XHUMHYECKHX COCIMHCHUMN
MEKTYHapOAHOTO coro3a
TEOPETUYECKOMN u
MPUKJIAHON XUMHUHU "
TpUBHUAJIbHBIC Ha3BaHU
Ba)KHEUIIINX BCILICCTB
(aTHIIEH, alleTUJIEH,
TJIUIICPUH, deno,
dbopmanbaerum, YKCYCHast
KHMCJIOTA, IJIMIWH, YyrapHbIA
ras, YTJICKUCIIBIN ras,
aMMHaK, TallleHas H3BECTh,
HeTalicHas H3BECTb,
MUTHEBAasl CoJla W JIPYTHX),
COCTaBJIATh dbopMyIibI
HEOPTraHUYECKHUX i
OpraHNUYEeCKUX BEIIICCTB,
ypaBHEHUS XUMHYECKHX
peakuuii, OOBACHIATH  HUX
CMBICII; MOATBEPIKIAThH
XapaKkTepHbIe XUMHYCCKHUE
CBOICTBA BEIIIECTB
COOTBETCTBYIOIIMMHI
SKCIIEpPUMEHTaMHU U 3aMKUCIMU
ypaBHEHUH XHUMHUYECKHX
peaKuuii;

-yCTaHaBIIMBATh
MPUHAJIEKHOCTh U3yYEHHBIX
HEOPTraHUYECKHUX i
OpPraHMYECKUX BEIIECTB K
ONpEACNICHHbIM KJaccaM |
rpyImmam COCIUHCHHUM,
XapaKTepU30BaTh UX COCTaB U
BaKHEHUIIINE CBOICTBA;
ONpEAEATh BHUIbI
XHUMUYECKHX cBsI3ei
(xoBaJIeHTHaH, VMOHHas,
MeTaIndecKas,
BOJIOPOJTHAS), THUIIBI
KPUCTAJUIMYECKUX  PEIIETOK

BEIIECTB; KJIACCU(PHUIIUPOBATH
XUMUYECKHUE PEaKIINH;

- MIPUMEHSATH METOJIBI
Hay4YHOT'O MO3HAHMS BEIECTB

n XUMHUYECCKUX SIBJICHUN
(HabnrofeHue,  U3MEpEHUE,
OKCIIEPUMEHT,
MOJICTTUPOBAHUE);

- TNPOBOJAUTH pPacdeThl IO

W3Y4YEHHBIM
COEMHEHHU.
BBINOMHATE  XUMUYECKUH
SKCIEPUMEHT B TOJHOM
COOTBETCTBUU C
IIpaBWJIaMU 0€30I1aCHOCTH.
Hab6monate, dukcupoBath
u J1aBaTh OMHCaHUe
Pe3yNbTaToB
MPOBEACHHOTO
JKCIIEPUMEHTA
[IpoBomuTh pacyersl IO
XUMHYECKUM (popmynam u
YPaBHEHUSIM pEaKLUid

KjiaccaM

6. Ilpaktnueckue 3amanust Ne 5 Ha
OIlpelIeJICHrE XUMHYECKON
aKTUBHOCTH BEIIECTB B 3aBUCHUMOCTHU
BHUa XHMH'—IGCKOﬁ CBA3U HW THUIIA
KPUCTAJUIMYECKON PEIIETKH.

7. Tect «OCOOEHHOCTH XUMHYECKHX
CBOICTB OKCHJIOB, KHCJIOT,
OCHOBAaHHIA, aM(pOTEepHBIX
TUAPOKCHUJIOB U COJIEH».

8. 3amaHnss Ha  COCTaBJICHUE
YpPaBHEHUN XUMHUYECKUX PEAKLHMN C
y4aCTUEM MPOCTBIX U CIOXKHBIX
HEOPraHUYECKUX BEIECTB: OKCHJIOB
METAaJIJIOB, HEMETAJIJIOB u
aM(pOTEePHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCJIOT, OCHOBAaHUM
u aM(pOTEPHBIX THAPOKCHJIOB,
HEOPraHUYECKUX coJiei,
XapaKTEepPU3YIOUIUX HX CBOWCTBA W
CHOCOOBI MOTYYEHHUSI.

9. [IpakTHKO-OpUEHTHPOBAHHBIC
TeopeTnueckue 3agaHusa Ne 6 Ha
CBOMCTBA U [IOJIy4YE€HUE
HEOPraHUYECKUX BEIIECTB.

10. JIabopaTtopnas paborta Ne 2
«MccnenoBanue cpeabl pacTBOPOB
coJiei

11. JlaGopatopnas pabGota Ne 3
«CBolicTBa METaJlJIOB u
HEMETAJJIOBY.

12 I3  Ne 6  Ilpaktuko-
OpPUEHTUPOBAHHBIE  3aJaHUs IO
COCTABJICHUI0 XMMHMUYECKUX pPEaKIUl
c ydacTueM HEOPTaHUYECKHUX
BEILECTB, HCIOIb3YEMbBIX I HX
UJEHTU(DUKAIIMA U TPOMBIIIIEHHBIX
CIOCOOOB MOTYyYESHHUS.

13 Ne 7 Pemenue mnpakTHKO-
OPUEHTUPOBAHHBIX 3aJlaHUM O POJIU
HEOPraHUYECKOW XUMUU

II3 Ne 9

1. 3amjanusgs Ha  COCTaBJIEHUE
YpPaBHEHUN XUMHUUYECKUX PEAKLHMN C
y4acTHEM OPraHUYEeCKUX BEIECTB HA
OCHOBAHHUU UX COCTaBa U CTPOCHMSI.
2. 3amaHnusgd Ha  COCTaBJIEHUE
YpPaBHEHUN XHMMHYECKUX PEaKLMi,
WUTFOCTPUPYIOIINX XHUMUYECKHE
CBOMCTBA C YYE€TOM MEXAHH3MOB
MPOTEKAHUS JaHHBIX PEAKIUNA W
TEHETUYECKON CBS3M OPraHMYECKUX
BEIIIECTB PA3HBIX KIJIACCOB.




XUMHYECKUM dopMmylaM U

YpaBHEHUSAM XUMHYECKHX
peakuuii ¢ MCIOJIb30BaHUEM
buznuecKux BEJIMYMH,

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

BELICCTBA; HCII0JIb30BaTh
CUCTEMHBIE XUMHYECKHE
3HAHUSA I IIPUHATHSA
peluIeHu B KOHKPETHBIX
JKU3HEHHBIX CUTyalusX,

CBSI3aHHBIX C BEIIECTBAMHU U
UX IPUMEHEHUEM;

IUIAHUPOBATh U BBINOJIHATH
XUMUYECKUM  SKCIEPUMEHT
(mpeBpaleHus: OpraHuYeCcKuX
BEIIECTB IIPU HAarpeBaHUH,
IIOJIy4EHUE ATUJICHA u
U3y4€HUE  €ro  CBOIICTB,
KaueCTBCHHbIE PEaKUMHU Ha

aNbJIETH/IbI, Kpaxmar,
YKCYCHYIO KUCJIIOTY;
neHatypauus OelKoB  Mpu
HarpeBaHuH, [IBETHBIC

peakuuu OENKOB; MPOBOAUTH
peakuMU HOHHOTO OOMEHa,
ONpeeNsiTh Cpely BOJHBIX
pacTBOpOB,  KadyeCTBEHHbIE
peakuuun Ha cyabdar-,
KapOOHAT- U XJIOPHU1-aHUOHBI,
Ha KaTHOH aMMOHHUS; pemaTh
IKCIEpUMEHTANIbHbIE 33/1a4H
no Ttemam "Mertamnsl" u
"Hemeramnsi") B
COOTBETCTBUU C IpaBHJIaMU
TEXHUKH O€30IacHOCTH TpHU
oOpalleHuu ¢ BEIIECTBAMU U
1a00paTOPHBIM
000pyI0BaHKEM;
OpPEACTaBIATh  Pe3yJIbTAThI
XUMHYECKOTO JKCIIEPUMEHTa
B (opMe 3amucu ypaBHEHH
COOTBETCTBYIOIIUX PEAKIUN U
(dopMynupoBaTh BBIBOJABI HA
OCHOBE 3THX PE3YyJIbTAaTOB;

- aHaJM3UPOBATh
XUMHUUYECKYI0 HH(MOpMaIHNIo,
NOJy4aeMyl0 M3  pas3HbIX
HMCTOYHHKOB (cpencts
MaccoBOi MH(pOpMaINH, CeTh
WnTepHer u npyrue);

3. Pacuernnie 3a7a4n o
YPaBHEHUSIM pEaKLUN C ydacTUeM
OpPraHWYECKHUX BEIECTB.

4. JlaGopatopHas pabora Ned
«IlonydyeHne >3TUIIEHA W H3Yy4YEHUE
€ro CBOMCTBY.




-co0JIr01aTh

HKOJIOTUYECKU
1eJ1eCO00Pa3HOr0 TOBEICHUS
B ObITYy H©  TpyAOBOH
JESTEIbHOCTH B IENAX
COXpaHEHHUsI CBOETO 3/10POBbS
U OKpYXKalollle MNpUpOIHON
Cpelibl; YUYUTHIBATh OMACHOCTD
BO3JICHCTBUSI  HAa  JKUBBIC
OpraHU3Mbl  ONPEIEIIEHHBIX
BEIIECTB, IOHMMAasl CMBICI
MOKa3aTest MpeaeIbHON
JOITYCTUMON KOHIICHTPAIUY;

OK 1, 0K 02, OK 07, 1K 2.3

npaBuiia

NmeThb nipeacTraBieHus:

0 XUMHYECKON
COCTaBJIIOIIEN
€CTECTBEHHOHAY4YHOU
KapTUHBI MHUPA, PO XUMHUHU
B NO3HAaHUU SIBIICHUH
pUPOabl, B (HOPMUPOBAHUH
MBIIUICHUS W KYJbTYpPBI
JIMYHOCTH, ee
(GyHKIIMOHAIbHOU
IPAaMOTHOCTH, HEOOXOIUMOI
Il PEIIEHUs MPAKTUYECKUX

3a1a4 u 3KOJIOTUYECKHU
000CHOBAHHOTO OTHOIIIEHUA K
CBOEMY 3J10POBBIO u

MIPUPOAHON cpeie
OK 01, OK 02, TIK 2.3.

OOBACHATD  (PUBHUCCKUIT
CMBICIT CUMBOJIMKH
MEePUOINYECKON TaOIUIIBI
XUMUYECKUX  DJIEMEHTOB
. . MenneneeBa
(HOMEpOB JJIEMEHTA,
nepuoja, TIPYIIb) |
yCTaHOBKa MPUYUHHO-
CJIEICTBEHHOU CBA3U
MEXIy CTPOCHHEM aToma
u 3aKOHOMEPHOCTSMU
W3MEHECHUS CBOIICTB
3JIEMEHTOB u
00pa3oBaHHBIX MU
BEILIECTB B INEpPUOJIAX U
rpyImax.

OOBbsCHSIET XUMHYECKHE
SIBJICHUS, TPOUCXOJIAIINE
B Mmpupoae, ObITYy U Ha
MIPOU3BO/ICTBE.
Omnpenenser

BO3MOKHOCTH NPOTEKAHMS
XUMHUYECKHUX
MIpEBPAIICHUI B
Pa3JIMYHBIX YCIIOBUSAX.

[IpakTHKO-OpUEHTHPOBAHHBIC

Teopernueckue 3amaHus Ne2 Ha
XapaKTePU3aLUI0 XAMHYECKHX
sJeMeHTOB:  «Meramauueckue  /
HEMETAININYECKHE CBOMCTBA,
ANEKTPOOTPHUIIATEITLHOCTD u
CPOACTBO K 3JIEKTPOHY XUMHYECKHX
9JIEMEHTOB B COOTBETCTBHE C HX

JJIEKTPOHHBIM CTPOCHHUEM "
IIOJIOKEHUEM B IIEPUOJUYECKOU
CUCTEME XUMHUYECKUX DJIEMEHTOB

.. MenneneeBay.
[IpakTHKO-OpHUEHTHPOBAHHBIC
3aganusa Ne 10 1o COCTaBIICHUIO
XUMHUYECKUX peakluid C ydacTueM

OpPTaHHYECKUX BEIICCTB,
UCTIONB3YEMBIX ISt ux
UJIeHTU(DUKAITIN B OBITY u
MPOMBIIIIICHHOCTH

1. JlaGoparopnass pabora Ne 5 Ha
BBIOOD:

—  «Ormpenenenne  3aBUCUMOCTH

CKOPOCTH pEaKLIMM OT KOHLIEHTPALUN
pearupymomux BeIecTBy;

—  «Ormpenenesne  3aBUCHMOCTH
CKOPOCTH peakuuu oT
TEMIIEPATYPBI».

2. [IpakTHKO-OpHUEHTHPOBaHHBIE
teopernueckue 3amganus Ne 11 Ha
aHamu3 (AKTOpPOB, BIMSIIOIMX HA
W3MEHEHHE CKOPOCTH XHUMHYECKOU

peaKiyu.
3Harth : 3HaThb OCHOBHBEIC | 1. 3amaHust Ha  COCTaBJICHUE
OCHOBOIIOJIATalONINEe TOHITHS | ITOJIOKCHUS TEOPHH | MOJICKYJIIPHBIX U HOHHBIX PEAKIUH C
(XUMHUYECKHUI DIIEMEHT, aTOM, | AIEKTPOIUTHIECKOM y4acTHEM OKCHJIOB, KHUCIIOT,
3IIEKTPOHHASA 000JI0YKa | TUCCOILHUAIINT W | OCHOBAaHMH M  COJICH, HWOHHBIX
aToma, s-, p-, 0-3JICKTPOHHBIE | XapaKTEPUCTUKA B CBETE | pEaKI[Hii TUIPOJIN3a coJIeH,
opOuTaTM  aTOMOB, WOH, | ’TOM  TEOPUU  CBOWCTB | yCTAHOBJICHUE W3MEHECHUS
MOJIEKYJIa, BaJICHTHOCTb, | OCHOBHEIX KJIACCOB | KUCJIOTHOCTHU CPEJIbI.




JNEKTPOOTPHULIATEIBHOCTb,

CTEIEHb OKHUCIICHUS,
XUMHUYECKass CBS3b, MOJb,
MOJISIPHAsE Macca, MOJISIPHBIN
00BbEM, YIJIEPOAHBIM CKeleT,

byHKIMOHATIBHAS rpymnmna,
panukar, nu3oMepus,
M30MEPBL, TOMOJIOTUYECKUI
psn, TOMOJIOTH,
YIII€BOAOPOABI, KHCIOPOJ- U
a30TcoJepIKaIIne
COENMHEHHUS, OHOIOTHYECKHU
AKTHUBHBIE BelIeCTBa
(yriaeBoamsl, JKHMpBI, OenKn),
MOHOMED, oJIuMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COCIIMHEHUS,
KPUCTAIJIMYECKAst — peIleTKa,
TUTIBI XUMHYECKHUX PEaKIui
(OKHCITHTENIBHO-
BOCCTAHOBUTEINIbHBIE, 9JK30-U
SHAOTEPMHUUYECKUE, PEeaKIuu

WOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI,
NEKTPOTUTUICCKASI
JMCCOIMAIINS,  OKUCIIUTEIb,
BOCCTAHOBUTEIIb,  CKOPOCTh
XUMHUYECKON peakiuu,
XUMHUYECKOE  paBHOBECHE),
TEOPUH U 3aKOHBI (Teopus
XUMHUYECCKOT'O CTPpOCHUA
OpraHuvecKux BemecTB A.M.

byrneposa, TEOpUs
ANEKTPOJIUTUYECKON
JIACCOLIMAIUH,
nepuoauueckun 3akon J[.M.
Menneneena, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,

CUMBOJINYECKUH S3BIK XHUMHH,
(haKTOIOTUYECKHE CBEACHUS O
CBOMCTBAX, COCTaBe,
MOJIydeHUH U 0€30macHOM
WCIIOJIb30BAaHUU Ba)KHEUIIUX
HEOPTraHUYECKHUX "
OpPraHMYECKUX BEIIECTB B
OBITY " MIPaKTUYECKON
JIeATETbHOCTH YelIOBEKa

OK 01, OK 02, OK 04, OK 07

HEOPTaHUYECKHUX
COCIUHEHMH.

3HaTh OCHOBHBIE
IIOJIOKCHUS TEOpUH
XUMHUYECKOTO  CTPOCHHS
OpraHUYECKUX
COCTUHEHUN u
XapaKTEePUCTHUKAa B CBETE
9TOM  TEOpUM  CBOWCTB
OCHOBHEIX KJIaCCOB
OpraHUYECKUX
COCIUHCHHH.

JlaBath Ha3BaHHE
M3y4YEHHBIX BEIIECTB IO
TPUBHUATBHON W
MEXKIYHAPOIHOM
HOMEHKJIaType u

OTpPaXEHHE COCTaBa ITHUX
COCJIMHEHUI C TIOMOIIBIO
XUMHYECKHUX (POPMYIT
3HaTh, Kakue (QaKTOpsI
BIUSIOT HA  CKOPOCTH
XUMHUYECKHX PEaKIUi

Ymerhb 0OBACHATH
BIIMSTHHC Ka)JI0TO
dakropa;

3HaTh  KJIACCH(HKAIIHIO

pacTBOpOB, YMETh pelIaTh
3a/1a4u Ha PaCTBOPHI
3HaTh ¢buzuko-
XUMHYECKHE CBOICTBa
pacTBOpOB, YMETh
TOTOBUTH  PacTBOP c
3aJaHHBIMH JaHHBIMU
3HaTh KadecTBEHHBIE
peakiuu Ha KaTHOHBI U

QHUOHBI W YMETb WX
BBIITOJTHATE.
3HaTh KauyeCTBEHHbIE

peaKkiuy Ha OPTaHUYECKUe
COCAUHCHUA U YMCETb HX
BBITIOTTHSTh.
CoOimronenune
9KOJIOTUYECKU
T'paMOTHOI'0 IOBCACHUA B
OKpY>Karollen cpene.

MIpaBHII

2. Jlabopatopnas pabGota No 1
«Peakuuu rugponusay.

TI3 Ne 8
1. 3amanusi Ha  COCTaBJICHHUE
Ha3BaHUM OpPraHUYECKUX

COCIMHEHUM 110 TPUBHAIBHON HIIU
MEXKIYHApOJAHOM CHUCTEeMAaTHYECKOU
HOMEHKJIATYype.

2. 3agaHus Ha COCTaBJICHHE IOJHBIX

U COKpAalIEHHBIX  CTPYKTYPHBIX
dbopMyn  OpraHMYECKHX  BEIIECTB
OTJECIBHBIX KJIACCOB.

3. 3agaun Ha omnpeaeeHue
npocreien bopmyIbr

OPTraHUYeCKON MOJICKYJIbI, HCXOIS U3
3JI€MEHTHOTO cocTaBa (B %).

3ajaun  Ha pacueTbl  TEIJIOBBIX
3O PEKTOB XUMHUUYECKHX PEAKIHA H
onpejesieHue TUlla peakuuu (1mo Tte
wioBoMy  3bdekty:  dK30- U
SHJOTEPMUUYECKHUE).
[TpakTHKO-OpHEHTUPOBAHHBIE
3amanuss  Ne 11 Ha mnpumeHeHue
MIpUHIATIA Jle - [HIaTenne
HaXOXKICHUS HaIpaBJICHUS
CMEIICHHUS PABHOBECHS XMMHUYECKOMN
peakuuu U aHanu3  (PaKTOpOB,
BITMSIFOIIINX Ha CMeIlleHNE
XHUMHUYECKOTO pPaBHOBECHSI.
Jlabopatopnast  pabora Ne 6
«3yueHne BIUSHUS  Pa3IMYHBIX
(dakTopoB Ha CMELICHUE
XUMHUYECKOT'O PaBHOBECHUS.

3anauu Ha IPUTOTOBJICHUE
pacTBOpPOB.

2. [IpakTHKO-OpHEHTUPOBAHHEIE
pacuetHble 3amanuss  Ne 12 Ha
JUCTIEPCHBIE CHCTEMBI,
UCIoNb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHOW  JESTEIbHOCTU
YeJI0BeKa

JlabopaTtopnast pabora Ne 7, 8 (Ha
BBIOOD):

— IIpuroroBieHue pacTBOpOB;

—  HccnenoBanue — IUCHEPCHBIX
CUCTEM

I13 Ne 13 KauecTBeHHBIE peaKiIMH,
XapakTepHble Ui  OOHapy>KeHus
HEOPTraHMYECKUX BELIECTB

Jlabopatopnas  pabora Ne 8
ObnapyxeHue HEOPraHUYECKUX
BEIIECTB c WCIIOJIb30BAHUEM




KayeCTBEHHBIX AHATUTUYECKHX
peakuuii

1. JlaGoparopHast padora Ne 9 (Ha
BEIOOD):

— KadvectBennble peakuum  Ha
OTJIENIbHBIE KJIACChl OPraHUYECKHUX
BEIIECTB;

— KauecTBeHHBIN aHaJu3
OPraHWYECKUX  COCIMHEHHH  T0
(YHKITMOHATLHBIM TPYIIIIaM.

2. Ilpaktnyeckue 3amanusi Ne 14 Ha

COCTAaBJICHHC Ka4eCTBCHHBIX
peakmuit OoOHapyXeHHS
OPraHUYEeCKUX COCTUHEHUM.

113 Ne 15 DKomoruueckas
0e30IacHOCTh MMOCICACTBHI

OBITOBOH W  MPOU3BOJICTBEHHOU
JIEATEIILHOCTH YeJIOBEKA

Keiic (c y4eToM Oymymuieit
po(heCCHOHATTLHOM I TSIILHOCTH )
Bo3MoxxHBIE TEMBI KEHCOB:

1. Ilotennenue KJIMMara u
BBICBOOOJK/ICHUE Ta30BBIX THAPATOB
€O JIHA OKeaHa.

2. bynymue marepuanibl Juis aBua-,
MaIIuHO- U IPUOOPOCTPOCHUS.

3. Hosrle MaTepHuaibl TUTSE
COJIHEUHBIX OaTapeil.

KoHTponnpoBaTh KadecTBO CHIPbS,
M0JIy4aeMbIX IPOJYKTOB
KonTponupoBaTe  pacxon  ChIpbs
MPOIYKIIUH, peareHToB,
KaTaJIu3aTopoB, TOIUINBHO-
SHEPreTUUECKUX PECYPCOB




