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Pabouas mporpamma paspaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

—  @enepa’bHOrO TrOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHJApTa CPEIHEro OOIIEro
o0pa3oBaHUs, YTBEp)KIEHHOro mpukazoM MunoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBaHHoro MuHucTepcTBoM roctuiiuu Poccuiickoit ®enepanmu 7 uroHs 2012,
peructpaunoHHbii Ne 24480);

— @enepalbHOTO  TOCYJApPCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAapTa  CPEIHEro
npodeccuoHanpbHOoro obOpazoBaHuss 10 crenuanbHocTH  15.02.17 MoOHTaX, TEXHHUYECKOE
oOCITy’)KMBaHHWe, OHKCIUTyaTallsi M PEMOHT IPOMBIIIJICHHOTO 000pynoBaHus (1O OTPACIsIM),
yrBepkaéHHoro IIpukazom MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 12.09.2023
N 676 (3apeructpupoBan B Muntocte P® 17.10.2023, peructpaunonnsiii Ne 75610)

C YUEeTOM:

—  DenepanbHONl 00pa30BaTEIBHONW MPOTPAMMBI  CPEAHETO OO0ImIero oOpa3oBaHMS,
yrBepxkacHHON Ilpukazom MunucrepctBa npocBeuienuss P® ot 18 mas 2023 Ne 371
(3apeructpupoBaHHOoro MuHnuctepcTBoM toctunuu Poccuiickoir ®eneparuu 12 wurons 2023,
peructpaioHHblil Ne 74228);

- mpuMepHor pabouell mporpamMmbl 00HIEO0PAa30BATEIBHON IUCHUIUIMHBI «XUMHUS» IS
npo(ecCHOHANTLHBIX 00pa30BaTEIIBHBIX OpPTraHMU3AIMA, OJ00PEHHON 3acemanuemM llemaroruyeckoro
cosera ®I'BOY JI10 UPIIO, npotokonom Ne6/2025 ot «18» ampens 2025 roaa.
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1. OBIIASI XAPAKTEPUCTHUKA OBIIEOBPA3OBATEJBbHOM TUCIATLIMHBI
OY .07 XUMUA

1.1. leab ¥ MeCTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NMPOrpaMMbl
Ilenp pucnmiuivHbl: POpPMHUPOBAHHE Yy CTYIEHTOB IPEICTABICHUA O XUMHUYECKOU
COCTAaBJSIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa KaK OCHOBBI IIPUHSATHS pEIICHUI B
YKU3HEHHBIX U MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOI'O IOBE/ICHNUS B IIPUPOIHON cpesie.

Oo6meobpa3oBarensHas aucuumuimaa OV /(.07 Xumus sBisiercs 00s3aTeIbHOM 4acThIO
00111600pa30BaTEILHOTO MHUKJIa 00pa3oBaTeabHOM mporpaMmMbl B cootBeTcTBUU ¢ PI'OC CIIO mo
cnenuanbHocTd 15.02.17 MoHTax, TeXHHYeCKOe OOCIy)KMBaHWE, SKCIUTyaTallus U PEMOHT
MIPOMBIIIICHHOTO 000pyAOBaHUS (TIO OTPACIISM).

1.2. Ilnanupyempble pe3yJibTaThl 0CBOEHUS 00111€00pa30BaTEIbLHON TUCUUIIIMHBI
[Inanupyembie  pe3ynbTaTbl  OCBOCHHUSI  00I€00pa30BaTENbHOM  JTUCHUILIAHBI
onpenenstorcst B coorBercTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO. Ocoboe 3HAUCHHE

JTUCHIUTUTMHA UMeeT pH popmupoBanuu u pazsutuu OK u I1K.
B pe3ynbrare 0CBOGHUS AUCLUILIMHBI 00Y4atOLUics JOIKEH:

Kon u HaumenoBanue
bopMupyeMbIX
KOMIIETEHIINH

HnaHpreMHe PE3YyJIbTAaTbl OCBOCHUSA JUCHUIIJIMHBL

OO0mue

OK 01. Beibupats
CIoCcOOBI peleHus 3a1a4
npoeCCUuOHATBHON
JESTEIIbHOCTH
MPUMEHUTEIHHO K
Pa3TUYHBIM KOHTEKCTaM

OBJjaieHHe YHUBEPCAJIbHBIMU
yueOHBIMHU MO3HABATEIbHBIMHU
JNeHCTBUSAIMU:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:
- CaMOCTOATENBHO (HOPMYIHUPOBATH U
aKTyaJlu3UpoBaTh MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

- OTIPEACIIATH 1NN JeATETHbHOCTH,
3a/1aBasi HapaMeTpbl U KPUTEPUH UX
JIOCTHIKEHHS, COOTHOCHUTh
pe3yAbTaThl IEATETBHOCTH C
TMOCTaBJICHHBIMU LIEIISIMU;

- UCMOJIb30BaTh MPU OCBOCHUH
3HaHUH NPHUEMBI JTOTUYECKOTO
MBIIIICHUSI - BBIJICJISITh XapaKTepPHbIE
MPU3HAKY TOHATUI U YCTAHABIIMBATh
WX B3aHMOCBS3b, UCITOJIb30BaTh
COOTBETCTBYIOIIHNE MMOHATHS JJIs1
O0OBSICHEHUS OTJIETBHBIX (DAKTOB U
SIBJICHHI;

2) 0a3oBbIe HCCIeA0BaTEIbCKHE
JNeCTBUA:

- BJIAJCTh OCHOBAMH METOJIOB
Hay4HOTO IMO3HAHUs BEILIECTB U
XUMHYECKUX PEAKIIUI;

- opmynHrpoBaTh HENTU U 334aYU
HCCIIeIOBAHUS, UCIIOJIb30BATh
MOCTaBJICHHBIE U CAMOCTOSATEIILHO
chopMyTupOBaHHBIE BOIPOCHI B
KauyeCcTBe MHCTPYMEHTA O3HAHUS U

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

- 3HaTh OCHOBOIIOJIATaloIINe
MOHATUSA (XUMUYECKUN
AJIEMEHT, aTOM, U30TOIl,
AJIEKTPOHHASI 000JI0UYKa
aroma, s-, p-, d-3JeKTPOHHbBIC
opOuTaIu aTOMOB, MOJICKYJIa,
BAJIEHTHOCTb,
AIEKTPOOTPHUIIATEIHHOCTD,
XUMUYECKas CBS3b,
CTpYKTypHas ¢popMmyiia
(pa3BepHyTas u
COKpaIieHHas ), MOJib,
MOJISIpHAsI Macca, MOJISIPHBIN
00BeEM,
AIEKTPOOTPHUIIATEIILHOCTb,
CTEINEHb OKHUCIICHHUS,
XUMHUYECKast CBSI3b
(xoBasieHTHAas, MOHHAas,
MeTayuTnIecKas,
BOJIOPO/IHAS),
KpUCTaJUTHYECKas peleTka,
TUTIBl XUMUYECKUX PEaKIIHil,
PacTBOP, PIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI,
ANEKTPOTUTHIECKAS
JUCCOIMAIUSA, OKUCTUTEND,
BOCCTAaHOBHUTEJb, CKOPOCTh
XMMHYECKOHN PEAKIIUH,
XUMHUYECKOE PaBHOBECHE,
YIJIEPOJHBIN CKEJIET,




OCHOBBI 17151 POPMUPOBAHUS
THIIOTE3BI IO TIPOBEPKE
IIPABUIIBHOCTH BBICKa3bIBAEMBIX
CYXKJICHU;

- BJIaJIeTh HaBbIKAMU
CaMOCTOSITENIFHOTO TUIAHUPOBAHUS U
IIPOBEICHUS YUEHUYECKUX
HKCHEPUMEHTOB, COBEPIICHCTBOBAThH
yMEHUS HaOJII01aTh 3a X0JJ0M
Ipouecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €r0 pe3ysbTar,
(dhopMynpoBaTh 00001IEHUS U
BBIBO/Ibl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTaTOB
UCCIIeIOBaHMs, COCTaBIIATh
000CHOBaHHBII OTYET O
pojeIaHHol padore;

- IPHOOPETATH OIBIT YYCHUIECKON
HCCIIEA0BATENIBCKON U IPOEKTHON
NesITebHOCTH, IPOSIBIIATh
CIOCOOHOCTH M TOTOBHOCTD K
CaMOCTOSITEJIbHOMY ITOMCKY METO/I0B
peleHHsI MPaKTHYECKUX 3a1a4,
MPUMEHEHHIO Pa3IMYHbIX METO0B
MTO3HAHUS;

3) pa6ora ¢ ungopmanmei:

- OPMEHTHPOBATHLCS B PA3INYHBIX
UCTOYHMKAX MH(OpMaIK (Hay4dHO-
MOITYJISIpHAS JIUTEpaTypa
XUMHUYECKOT'0 COZIep KaHus,
CIpaBOYHbIE OCOOUS, PECYPChI
WHuTepHeTa), aHaIn3upoBaTh
WH(POPMAIIHIO PA3INIHBIX BUIOB
(dopM npencTaBieHUs, KpUTHUECKU
OLIEHUBAThH €€ IOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTb;

- popMynHpPOBATH 3aMPOCHI U
MPUMEHSATh pa3IUnYHbIe METOIbI IPU
MOMCKe M 0TOOpe nH(popmanuu,
HEOOXOAUMOM 151 BBITTOTHEHHS
y4eOHBIX 3aj1a4 ONPeeIEHHOTO
THUIIA;

- CaMOCTOSITEIbHO BbIOUPATh
ONTUMAIIBHYIO (OpMY
IpeicTaBIeHHs] HHPOpMAaIIH
(cxemsl, rpauKy, TMarpaMMel,
TaOJIUIbI, PUCYHKHU U IPYTHUE);

- HCTOJIb30BATh HAYYHBIN S3bIK B
KauecTBe CpeCcTBa Mpu paboTe ¢
XUMHUYECKON HH(pOpMaIuei:
MPUMEHSATh MEXIPEAMETHbBIE
(pusmueckue U MaTEeMaTHUECKHUE)

(byHKIMOHATBHAS TPYIITIA,
paauKal, u3oMepus,
M30MEpPbI, TOMOJIOTHYECKHM
psia, TOMOJIOTH,
YIIEBOAOPOAbI, KUCIOPO U
a30TcojepxKallne
COEIMHEHUS, MOHOMED,
IIOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS); TEOPUU U
3aKOHBI (T€OpHUs CTPOCHUS
OpraHuYeckux BemecTs A.M.
Bbytneposa, Teopus
ANEKTPOIUTUYECKOMN
JUCCOLIMAINH,
nepuoanydeckuil 3akox J1.1.
MenneneeBa, 3aK0H
COXpaHEHMsI MacChl BELLIECTB,
3aKOH COXpaHEHHUs U
MIPEeBpaICHHs] SHEPTUU TIPU
XUMHYCCKUAX PEaAKINsX ),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH,
MHUPOBO33PEHYECKUE 3HAHUS,
JIeKaIUE B OCHOBE
MOHUMAaHUS IPUUYNHHOCTU U
CHUCTEMHOCTH XUMHUYECKUX
SBIIEHUH, (PAaKTOIOTUYECKUE
CBEJICHUS O CBOMCTBAX,
cocCTaBe, MOJyYCHUH U
0€3011acHOM HCII0JIb30BaHUU
BaXHEHIIINX HEOPTaHUIECKHUX
¥ OPraHMYECKUX BEIIECTB B
OBITY U TIPAKTHYECKOMH
JIeSITEIbHOCTH YEJI0BEKa,

- YMETh XapaKTepru30BaTh
HCTOYHUKHU YTJIEBOJOPOIHOTO
CBIPbsl (HEPTh, IPUPOIHBIHI
ras, yrojib), CocoObl uX
nepepadoTKu U
MIPAKTUYECKOEe MPUMEHEHUE
IPOAYKTOB NEPepadOTKH;

- IMETh CHUCTEMY 3HaHUH 00
OCHOBHBIX METOJIaX HAy4YHOTO
MO3HAHUS, HCTIOJIB3YEMBIX B
XUMHH [IPU U3yYEHUN
BEIIECTB M XUMUIECKHIX
sBIIeHUH (HaOII0ACHHE,
U3MEepeHHe, IKCIIEPUMEHT,
MOJICIUPOBAHHE),
MCIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS JUIS




3HAaKHU U CUMBOJIBL, (POPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;
OsgJiaieHne YHHBEpPCAJIbHBIMHI
PeryJIITUBHBIMHM 1eiCTBUSIMH:

- CaMOCTOATENbHO IJIAHUPOBATh U
OCYILIECTBIISATH CBOIO
[I03HABATENbHYIO 1€ TEIbHOCTD,
OTIpeieIss ee LeIH U 3aa4H,
KOHTPOJIUPOBATh U 10 Mepe
HEO0XO0AUMOCTH KOPPEKTUPOBATH
npeJyaraeMbli arOpyuT™ JI€UCTBUIMA
MIPU BBIMOJIHEHUH YYEOHBIX
HCCIIeI0BATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3P PEKTUBHBIN
CIOCO0 UX PEIICHUS C yYETOM
MOJTyYeHHS HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;
- OCYIIECTBIIATH CAMOKOHTPOJIb
CBOEH JCATEIBHOCTH HA OCHOBE
caMOaHaJIM3a U CaMOOLIEHKH;

B yacTu Tpy/10BOro BOCIUTAHMSA:
- FTOTOBHOCTb K TPYAY, OCO3HaHUE
LIEHHOCTH MacTepCTBa, TPYAOIIO0uE;
- FTOTOBHOCTb K aKTUBHOM
JEeSITeTbHOCTH TEXHOJIOTHYECKOW 1
COLMAJIbHOW HaNpaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATb,
IUTAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHATH TaKYIO I€ATEIBHOCTD;

- HHTepeC K pa3In4yHbIM chepam
npoeccnoHaIbHOM 1S TEIbHOCTH.

OK 02. cnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOWCKa, aHAJIHN3a U
UHTEpIpeTaluu
UHpOpPMaLIUHU U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH JUIs
BBITTOJTHEHUS 32,144
npodeccuoHaNbHOM
JeSITeTbHOCTH

B o6s1acTH HIEHHOCTH HAYYHOT O
NMO3HAHHUSA:

- cOpMHUPOBAHHOCTH
MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 0OILIECTBEHHOW MPAaKTHKH,
OCHOBAHHOTO Ha JIUAJIOre KyJabTyp,
CITIOCOOCTBYIOIIET0 OCO3HAHHIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM
MUDE;

- COBEpPILIEHCTBOBAHUE S3BIKOBOW U
YUTATENLCKON KYJIBTYpHI KaK
CpeACTBa B3aUMOJICHCTBUS MEXKITY
JIOABMH U TIO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTH HAyYHOH
JeSITeTbHOCTH, TOTOBHOCTh
OCYILECTBISATH MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JeSITETHHOCTD
WHAWBUIYAIBHO U B TPYIIIE;
OniaieHne YHHUBEpPCAIbHBIMHA
Y4eOHBIMH MO3HABATEIbHBIMU

MIPUHATHUS PEIIEHUN B
KOHKPETHBIX KU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C
BEIIECTBAMH U MX
MPUMEHEHUEM;

- YMETh TIAHUPOBATh U
BBIMOJHATH XUMUYECKUI
AKCIIEPUMEHT (IIPEBpAaIECHUS
OpPraHUYECKUX BEIIECTB MPH
HarpeBaHuu, MOJIy4eHHE
ATHJIEHA U U3yUYEHHE €r0
CBOMCTB, KAUECTBEHHEIC
pEaKuu OPraHunYeCcKUuX
BELIECTB, JI€HATYypalus
OeNKOB IpU HAarPEeBaHUU,
[[BETHBIE PEAKIH OCITKOB) B
COOTBETCTBUU C MPaBUIAMH
TEXHUKU 0€30MaCHOCTH TPU
0oOpallieHuH ¢ BEIIeCTBaMHU U
J1a00paTOPHBIM
000pyI0BaHUEM,
MIPEJICTABIISITh PE3YJIbTAThI
XHUMHUYECKOTO SKCIIEPHUMEHTA
B (hopMme 3anucu ypaBHEHUMN
COOTBETCTBYIOLIMX PEaKIUI
1 GOPMYyIUPOBATH BBHIBOJIBI
Ha OCHOBE 3TUX PE3YJbTATOB;
- YMETh XapaKTepu30BaTh
XUMHYECKHE MPOIECCHI,
JIEKAIUE B OCHOBE
MIPOMBIIIJICHHOTO TTOJTYYEHHSI
CEpHOM KHUCIIOTHI, aMMHUaKa, a
TaKke cPopMUPOBAHHOCTH
MpeICTaBIeHUd 00 00X
HAyYHBIX TPUHIUTIAX U
HKOJIOTHYECKUX MpodiiemMax
XUMHUYECKOT0 TPOU3BO/JICTBA;
- YMETh IJIAHUPOBAThH U
BBITTOJTHATH XUMHYECKUH
HKCIEPUMEHT (pa3iokKeHue
MepoKCcHIa BOJIOpO/Ia B
IPUCYTCTBUH KaTaau3aropa,
orpezieNieHue cpebl
pacTBOPOB BEILIECTB C
MTOMOUIbIO0 YHUBEPCAIBHOTO
WHJNKATOPA, BIUSIHUE
pa3INyYHbIX (PaKTOPOB Ha
CKOpPOCTh XUMHUYECKOM
pEaKInu, peakiui HOHHOTO
oOMeHa, Ka4yeCTBEHHbIE
peakuu Ha cynbdar-,
KapOOHAT- U XJIOPUA-aHHOHBHI,

6



AefiCTBUSIMHU:

1) 6a3oBble JIOTUYeCKHE TeiiCTBHS:
- ONPENENATh eI ACATEIbHOCTH,
3a/1aBasi HapaMeTphbl U KPUTEPUH UX
JIOCTUKEHHUS, COOTHOCUTh
pe3yIbTaThl IEATETbHOCTH C
MOCTABJICHHBIMU LIEJISIMU;

- UCTOJIb30BaTh MPU OCBOCHUU
3HAHUU MPUEMBI JIOTUYECKOTO
MBIIICHHUS - BBIJCISTH XapaKTepPHbIE
MPU3HAKU TOHATUIA U YCTAHABIUBATh
HX B3aHMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE MTOHATUS IS
OO0BSICHEHUS OTACIBHBIX ()aKTOB U
SIBJICHHI;

- BBIOMpPATh OCHOBAHUS U KPUTEPUH
JUTSL KJIaCCU(UKAITUN BEIIECTB U
XMMHYECKUX PEAKIIU;

- YCTaHaBJIUBAaTh MPUUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKIY
M3y4aeMbIMU SIBJICHUSMH;

- CTPOUTB JIOTUYECKUE PACCYKICHUS
(MHAYKTUBHBIC, IETyKTUBHBIE, IO
AHAJIOTUH), BBISBJISATH
3aKOHOMEPHOCTHU U IPOTUBOPEUHS B
paccMaTpUBaEMbIX SIBJICHUSIX,
(hopmynupoBaTh BBIBOJBI U
3aKJIFOYEHUS;

- MPUMEHSTH B TIPOLIECCE MTO3HAHMS,
WCIIOb3YEMBIE B XUMHUHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH,
peoOpa3oBhIBATH MOJIEIbHbBIE
MIPEACTABICHUS - XUMUUECKHUI 3HAK
(cuMBOIT) DIEMEHTa, XUMHUYECKast
dbopmyna, ypaBHEHHE XUMUYECKON
pEaKIuu - NP pelIeHUH y4eOHBIX
TTO3HABATEIHHBIX U MIPAKTUYECKUX
3a/1a4, IPUMEHATh Ha3BaHHbIE
MOJICJIbHBIC TIPEACTABICHUS IS
BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUECKHX
peaKuuid.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE
JNeCTBUA:

- BJIAJCTh OCHOBAMH METOJIOB
Hay4HOI'0 IMO3HaHUs BEIECTB U
XUMHUYECKUX PEaKINN;

- opmynHpoBaTh HENTU U 33aYU
HCCIIeIOBAHUS, UCIIOJIb30BAThH
MOCTaBJICHHBIE U CAMOCTOSATEIILHO
chopMyTUpOBaHHBIE BOIIPOCHI B
KauyeCcTBe MHCTPYMEHTA O3HAHUS U

Ha KaTUOH aMMOHHS,
pelieHue
AKCIIEPUMEHTATIBHBIX 3a7a4
o temam "Metamibl" u
"Hemeramis") B
COOTBETCTBUU C MPaBUIAMH
TEXHHUKHU 0€30M1aCHOCTH IpU
oOpallleHny C BEIIeCTBAMHU U
J1a00paTOPHBIM
obopyoBaHueM,
MPEJICTaBIISTh PE3YJIbTAThI
XUMHYECKOTO IKCIIEPUMEHTA
B (hopMe 3anucu ypaBHEHUMN
COOTBETCTBYIOLIUX PEaKIUi
1 GOPMYyIUPOBATH BBHIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;
- IMETh IIPEJICTABJICHUS O
XMMHYECKON COCTaBIISIIOLLEH
€CTECTBEHHO-HAy4YHON
KapTUHBI MUPA, POJIN XUMUU
B MIO3HAHUM SIBJICHUM
PUPOJBI, B pOopMUpPOBAHUHI
MBIIUICHHS U KYJIBTYPBI
JUYHOCTH, €€
(GyHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXO0IUMOA
JUTSI PEIICHUS TPAKTHICCKIX
3a]1a4 U YKOJIOTUYECKU
000CHOBAaHHOT'O OTHOIIIEHUS K
CBOEMY 3/IOPOBBIO U
MIPUPOAHON Cpene;

- YMETbH BBISBISTH
XapaKTepHBIC TPU3HAKU
MOHSTHI, yCTAaHABINBATH MX
B3aMMOCBSI3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE TOHITUS
P ONTHCAHHUH COCTABA,
CTPOEHHUS U MpEBpaIleHUI
OpPTaHWYECKHUX U
HEOPTaHUYECKUX
COC/IMHEHUH;

- co0mo1aTh MpaBuiia
MIOJIb30BAHUS XMMHYECKON
MOCYA0H U TabopaTOPHBIM
000pyI0BaHUEM, a TAKKE
mpaBuia OOpaIeHus C
BEICCTBAMH B COOTBETCTBHH
C MHCTPYKIUSMH TI0
BBITIOJTHECHUIO JIAOOPATOPHBIX
XUMHYECKUX OIIBITOB;

- 17151 00yJaronuxcs ¢
OTpaHHYCHHBIMH




OCHOBBI 17151 POPMUPOBAHUS
THIIOTE3BI IO TIPOBEPKE
IIPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHU;

- BJIaJIeTh HaBbIKAMU
CaMOCTOSITENIFHOTO TUIAHUPOBAHUS U
IIPOBEICHUS YUEHUYECKUX
HKCHEPUMEHTOB, COBEPIICHCTBOBAThH
yMEHUS HaOJII01aTh 3a X0JJ0M
mporecca, cCaMoCTOSITEIbHO
IIPOrHO3UPOBATh €r0 pe3ysbTar,
(dhopMynpoBaTh 00001IEHUS U
BBIBO/Ibl OTHOCUTEIILHO
JOCTOBEPHOCTH PE3YJIbTATOB
UCCIIeIOBAHMs, COCTaBIIATh
000CHOBaHHBII OTYET O
pojeIaHHol padore;

- IPHOOPETATH OIBIT YYCHUIECKON
HCCIIEA0BATENIBCKON U IPOEKTHON
NesITebHOCTH, IPOSIBIIATh
CIOCOOHOCTH M TOTOBHOCTD K
CaMOCTOSITEJIbHOMY ITOMCKY METO/I0B
peleHHsI MPaKTHYECKUX 3a1a4,
MPUMEHEHHIO Pa3IMYHbIX METO0B
MTO3HAHUS;

3) pa6ora ¢ ungopmanmei:

- OPHEHTHPOBATHCS B PA3IMYHBIX
UCTOYHMKAX MH(OpMaIK (Hay4dHO-
MOITYJISIpHAS JIUTEpaTypa
XUMHUYECKOT'0 COZIep KaHus,
CIpaBOYHbIE OCOOUS, PECYPChI
WHuTepHeTa), aHaIn3upoBaTh
WH(POPMAIIHIO PA3INIHBIX BUIOB
(dopM npencTaBieHUs, KpUTHUECKU
OLIEHUBATh €€ JIOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTb;

Y TIPUMEHSITH PAa3JTUIHBIE METO/IbI
IIpU NIOUCKE M 0TOOpe NH(pOopMaIHH,
HEOOXOAMMOM TSI BBITTOTHEHHSI
y4eOHBIX 3a71a4y ONpPeIeIEHHOTO
THUIIA;

- IPHUOOPETATH OIBIT UCTIOIB30BAHUS
nH(}OPMAaLIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHHA U
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

- CaMOCTOATENBHO BHIOUPATH
ONTUMAJIBHYIO (hOpMY
NpeJCTaBIeHNUs HHPOPMALIUU
(cxeMbl, rpaduKH, TUarpaMMBbl,
TaOJIMIIBI, PUCYHKH U JPYTHE);

- HCIOJIb30BATh HAYYHBIN S3bIK B
KaueCcTBE CPECTBA MPHU paboTe C

BO3MOKHOCTSIMHU 310POBBSI:
yYMEHUE IPUMEHSATH 3HAaHUS
00 OCHOBHBIX JOCTYITHbBIX
METO/aX MO3HAHMS BELIECTB
Y XUMHYECKUX SIBIICHUN;

- YMETb UCII0JIb30BATh
XUMHUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX

U CTPYKTYPHBIX
(pa3zBepHyTOH,
COKpaIieHHou) popmyi
OpPraHWYECKHUX BEIIECTB U
YpaBHEHUN XUMHUECKUX
peaKkuuii, U3roTaBJIuBaTh
MOJIETTH MOJIEKYJIT
OpPTaHWYECKUX BEIICCTB IS
WJUTIOCTPAIH UX
XUMHYECKOTO U
MPOCTPAHCTBEHHOTO
CTPOCHHUS;

- YMETh ONPEIEISITh BHIBI
XUMHUYECKOH CBSI3U B
OPTaHUYECKUX COCTUHCHHSIX
(omuHapHBIC U KPAaTHBIC);

- YMETh KPUTHUYECKU
aHAIIM3UPOBATH XUMUYECKYIO
MH(pOpMaLIHIO, TOTYYaeMYIO
U3 pa3HbIX UICTOYHHUKOB
(cpencTBa MaccoBoi
uHpopmanuu, IHTepHET U
JIPYTHX);

- YMETh YCTaHaBIHUBATh
MIPUHAICKHOCTD
HEOPraHMYECKUX BEIIECTB IO
UX COCTaBY K OTPEIETICHHOMY
KJIaccy/Tpynie coeTuHeHuH
(mpocThle BeliecTBa -
METaJIJIbl U HEMETAJLTHI,
OKCH/IbI, OCHOBaHHUS,
KHUCIIOTHI, aM(OoTepHbIE
TUIAPOKCHIBI, COJIN);

- YMETh YCTaHABJIUBATh
MIPUHAJICKHOCTh H3YICHHBIX
OpPTaHHYECKUX BEIIECTB IO
UX COCTaBYy U CTPOSHHIO K
OTIpe/IelIEeHHOMY
KJIacCy/TpymIe COeTMHCHU I
(YyraeBoaoposl, KUCIOPO U
azoTcojepxKalire
COETMHEHUS,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS), 1aBaTh UM




XUMUYECKON nH(pOpMaIuei:
MPUMEHSITh MEKIPEIMETHBIC
(bu3nveckue 1 MaTeMaTHICCKUC)
3HAKU ¥ CUMBOJIBI, (JOPMYJIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

- HCTIOJIB30BaTh U MIPEOOPA3OBHIBATH
3HaKOBO-CUMBOJIMUECKUE CPEIICTBA
HaTJISTHOCTH;

OK 04. 3ddextuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE H
KOMaH/Ie

- TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSITEJIbHOCTH U
CaMOONPEIEICHUIO;

-OBJIa/ICHUE HABBIKAMU y4eOHO-
HCCIIEA0BATENbCKOM, IPOEKTHON U
COLIMAJIbHOM AeSITEIbHOCTH;
OBiajeHne yHHBePCAJIbHBIMH
KOMMYHUKATUBHBIMHU
JNeHCTBUSIMU:

- 33/1aBaTh BOIPOCHI 110 CYILIECTBY
o0cyKJaeMOl TEMBI B X0JI€ AUAJIOTa
W/WIN TUCKYCCUH, BRICKA3bIBATh
uaeu, GopmMynupoBaTh CBOU
MIPETI0KEHUSI OTHOCUTEIBHO
BBITIOJTHEHUS MPEJIOKEHHOM 3a1a4u;
- BBICTYIIATh C IIPE3CHTALEH
PE3yNIbTaTOB MO3HABATEIBHOM
JESTENIbHOCTH, OJy4YEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO
CBEPCTHHUKAMH INIPH BBIOJIHEHUN
XUMHYECKOI0 DKCIIEPUMEHTA,
MPaKTU4YECKON pabOoTHI MO
HCCIIEIOBAaHUIO CBOMCTB N3y4aeMbIX
BELIECTB, peajln3aliy yueOHOro
poeKTa U (OpMYIMPOBATH BBIBOI
10 pe3yJibTaTaM MPOBEACHHBIX
HCCIIEIOBaHUM ITyTEM COTJIACOBAHMUS
MO3UIMHK B X0J1€ 00CYXIEHUS U
0oO0MeHa MHCHHSIMHY;

COBMECTHAasI 1eATEJbHOCTD:

- IOHUMATh U UCIOJIb30BaTh
IIPEUMYIIECTBA KOMAaHIHON U
WHIUBUAYAIbHON paboThI;

- IPUHUMATD LIEJIU COBMECTHOM
JeSITeNIbHOCTH, OPTaHU30BBIBATh U
KOOpJAMHHUPOBATh JIEHCTBUSA 110 €€
JOCTUKEHHIO: COCTaBJIATh IJIaH
JNENCTBUN, pacIIpelessaTh PO C
y4€TOM MHEHHMH y4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHON
paboTHI;

- KOOPJIMHUPOBATH U BBIIIOJIHATH
paboTy B YCIOBHSIX PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO

Ha3BaHUS 110
CHCTEMATUYECKOMN
nomenkiarype (IUPAC), a
TaK>Ke TPUBOUTH
TPUBHUAJIbHBIC HA3BAHUS
OTJICTTHHBIX OPTaHUICCKUX
BElIEeCTB (ITHJICH, POIHIIEH,
alleTHIICH, STUJICHTITKOJIb,
TJIAIepYH, (EeHO,
dbopManbaeru,
aleTanbpIeru], MypaBbIHas
KHCJIOTa, YKCYCHAst KHCIIOTa,
OJIEMHOBAs KUCIIOTA,
CTEapUHOBAs KUCJIOTA,
rIII0K03a, PpyKTO3a,
KpaxMaJl, IIeJUTI0JI03a,
TJIMIIMH);

- YMETh MPOBOUTH
BBIYHCIICHHSI 10 XUMUYECKUM
ypaBHEHUAM (Macchl, 00beMa,
KOJIMYECTBA UCXOIHOTO
BeIIIeCTBa WU MPOAYKTa
PEaKIUU 110 U3BECTHHIM
Macce, 00beMy, KOJTUYeCTBY
OJTIHOTO M3 UCXO/HBIX
BEIIECTB WU MPOAYKTOB
peaxun);

- YMETh UCTIONIH30BATh
XUMHUYECKYIO CHMBOJIHKY JUISI
cocTaByieHUs popMyIT
BEILIECTB U YPABHEHUN
XUMHUYECKUX PeaKIIHid,
CUCTEMATHUYECKYIO
HoMeHkJarypy (IUPAC) u
TPUBUAIBHBIC HA3BAHUS
OTJIETHHBIX HEOPTaHUYECKHUX
BeIeCTB (yrapHbIii ras,
YTIEKUCIBIN Ta3, aMMHUaK,
raireHas U3BeCTh, HeTaleHast
U3BECTh, MUTHEBAS COJIA,
MUPUT U APYTHUE);

- YMETh OMPEIEISTh
BaJICHTHOCTH M CTEIICHb
OKHUCJICHHUS] XUMHUYECKHUX
9JICMEHTOB B COCAMHCHHSIX
Pa3IMYHOTO COCTaBa, BUJI
XAMHYECKOW CBSI3U
(xoBasileHTHAs!, HOHHAS,
MeTaJITUIeCcKast, BOAOPOTHAs )
B COCTMHEHUSIX, TUIT
KPHUCTAJUIMYECKON PEIIETKH
KOHKPETHOT'O BEIIeCTBa




B3aMMOJEHCTBHS;

- OCYIIECTBIIATH MO3UTUBHOE
CTpaTErHYECKOe MOBEICHHC B
Pa3UYHBIX CUTYAIUSX, IPOSIBIIATH
TBOPYECTBO U BOOOpakeHHe, ObITh
MHUITUATABHBIM

Ogiajienne yHUBEPCATbHBIMHI
PeryisiTHUBHBIMH 1€HCTBUSIMU:

- IPUHATHE ce0sl U APYTHX JIFOJICH:
- IPUHUMATh MOTHUBBI U APTyMEHTHI
JPYTUX JEOJICH TIPU aHAIH3e
PE3YIIbTATOB IEATEIHHOCTH;

- IPU3HABAThH CBOE TPABO U IPABO
JPYTHX JIFOJICH Ha OITNOKH;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh
MUD C MTO3UIUH IPYTOr0 YEIIOBEKA;

OK 05. OcymiecTBisTh
YCTHYIO ¥ MTUCbMEHHYIO
KOMMYHUKAIUIO Ha
TOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit deneparnuu
C Y4ETOM OCOOCHHOCTEH
COLIMAILHOTO U
KYJIbTYPHOTO KOHTEKCTa

OBiageHne yHHBepPCAJIbHBIMH
Y4eOHBIMHU MO3HABATEIbHBIMH
JNeHCTBUSAIMU:

1) 6a30Bble JIOTHYECKHE e CTBUS:
- CTPOUTH JIOTHYECKHE PACCYKICHUS
(MHIYKTUBHBIC, JCTYKTUBHEIC, 10
aHAJIOTUH), BBISBJISATH
3aKOHOMEPHOCTH U ITPOTUBOPCUHS B
paccMaTpuBaeMBbIX SBJICHUSX,

(b opMyIHpOBaTH BBIBOJBI U
3aKJTIOYEHUS,;

- MPUMEHSATH B TIPOIIECCE MMO3HAHUS,
HCIOJIb3YEMbIE B XUMHH
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBhIBATH MOJIEIbHbBIE
MIPEJICTABJICHHUS - XUMHUSCKHAN 3HAK
(cuMBOIT) DIEMEHTa, XUMHUYECKast
dbopmyna, ypaBHEHHE XUMUUYECKON
pEaKIuu - MpH pelIeHUH y4eOHBIX
MO3HABATENbHBIX U TPAKTHUECKUX
3a/1a4, MPUMCHSITH Ha3BaHHBIC
MOJIETIbHBIE TIPE/ICTABICHHUS [T
BBISIBJICHHS XapPaKTEPHBIX MTPU3HAKOB
M3Y4aeMBbIX BEIECTB M XUMUYECKIX
peaKkuuid.

2) 0a30BbIe HCCIeA0BaATEIbCKHE
JieficTBUA:

- BJIaJICTh HaBBIKAMHU
CaMOCTOSITEIIEHOTO TUITAHUPOBAHUS U
MIPOBEJICHUS] YYCHHUECKHUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yYMEHHUSI Ha0JII01aTh 33 XOJI0M
porecca, CaMOCTOSATEIBHO
MIPOTHO3UPOBATH €T0 PE3yJIbTaT,
dhopmynupoBaTh 0000IICHUS U
BBIBOJIbI OTHOCUTEIIBHO

(aToMHast, MOJIEKYIISIpHAS,
HMOHHas1, METaJUTMYeCcKasi),
XapakTep cpebl B BOJIHBIX
pacTBopax HEOPraHUYECKUX
COCIUHCHUH;

- YMETh KIacCu(pUIPOBATH
XUMHUYECKHE PEAKIINH 110
Pa3IMYHBIM MPU3HAKAM
(4uciy u coctaBy
pearupyroIumx BeLEeCTB,
TerioBomy dhdexry
peakiuu, U3MEHEHHUIO
CTEIEHEN OKUCIICHUS
AIIEMEHTOB, 00PaTUMOCTH
pEaKIuu, y4acTUIo
KaTaiuzaTopa);

- YMETb COCTaBIIATh
YpaBHEHUS peaKUuid
Pa3IMYHBIX TUTIOB, MTOJIHBIC U
COKpAIllEeHHbIE YpaBHEHUS
peakiuii HFOHHOTO OOMEHa,
YUUTHIBAs YCIOBUS, TIPH
KOTOPBIX 3TH PEAKITUN HTYT
JI0 KOHIIA;

- YMETh PacKphIBaTh
CYIITHOCTb OKUCIHUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINA
IIOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca 3THX
peaKLuii;

- YME€Tb OOBSICHATh
3aBUCUMOCTBH CKOPOCTH
XAMHYECKON PEaKUu OT
pa3auYHbIX (HaKTOPOB;
XapakTep CMEeIEeHus
XMMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHEIIIHETO
Bo3AeHcTBUS (mpuHImn Jle
[[Tarense);

- YMETh MMPOBOUTH
BBIYHCIICHHUSI C
MCIIOJIb30BaHUEM TIOHSATHUS
"MaccoBas J0JIS BEIIECTBA B
pactBope", 00bEMHBIX
OTHOILIEHUH T'a30B IIPU
XUMHYECKUX PEaKIHsIX,
Macchl BEeUIeCTBa UM 00beMa
ra3oB 10 U3BECTHOMY
KOJIMUECTBY BEILIECTBA, Macce
Wi 00beMy OJTHOTO U3
YYaCTBYIOIIMX B PEAKINH
BEIIECTB, TEIUIOBOTO P deKTa
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JOCTOBEPHOCTH PE3YJIbTATOB
WCCIIEIOBAHMS, COCTABIATD
00OCHOBAHHBIN OTYET O
MpojeTIaHHOM pabdoTe;

OgJiaieHne YHHUBEpPCAIbHBIMHI
KOMMYHHKATHBHBIMH
JNeHCTBUSIMU:

- 33/1aBaTh BOIIPOCHI 110 CYILIECTBY
o0cyXx/1aeMoi TEMbI B X0JI€ 11aJiora
W/WIIN TUCKYCCUH, BHICKA3bIBATh
uzaeu, GopMyJInpoBaTh CBOU
IIPEI0KEHUS OTHOCUTEIIBHO
BBINOJIHEHUS NIPEI0KEHHOM 3a1aun;
- BBICTYIIATh C IIPE3CHTALUEH
pe3yabTaTOB M03HABATEIbHOM
JESITeTbHOCTH, TIOITYyIEeHHBIX
CaMOCTOSITEJIHO UJIM COBMECTHO CO
CBEPCTHHKAMH TIPH BBITOJIHEHUH
XHUMHUYECKOTO KCIIEPHMEHTA,
IIPAKTUYECKON pabOThI O
HCCIIEA0BAHUIO CBOMCTB M3y4aeMbIX
BEILIECTB, pealn3alui yueOHOro
poeKTa u (OPMYITHPOBATH BHIBOBI
10 pe3ysbTaTaM MPOBEACHHBIX
HCCIIEIOBaHUM ITyTEM COTJIaCOBAHMUS
MO3ULMN B X0J1€ 00CYXICHUS U
00MeHa MHEHMSIMH.

OK 07. CopeiicTBOBaTh
COXPaHEHHIO
OKpYKarollIeu Cpeibl,
pecypcocOepexeHHIo,
NPUMEHSTH 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
HPUHLIUIIBI OEPEKITUBOTO
POM3BOJICTBA,

3P PEeKTUBHO
JIEUCTBOBATE B
Ype3BbIUaiiHBIX
CUTYaIHsIX

B obJsacTH JIKOJIOTHYECKOI0
BOCIIUTAHHSA:

- c(hOpMUPOBAHHOCTH
JKOJIOTUYECKON KYJIBTYpBI,
IIOHUMAaHHUE BIIMAHHUA  COLIKMAJIBHO-
JKOHOMUYECKMX  IIPOLIECCOB  HA
COCTOSIHUE MIPUPOTHOMN u
COLIMAIIBHOW  CpEIbl,  OCO3HaHUE
r7100aIbHOTO Xapakrepa

9KOJIOTMUYECKUX MPOOIIeM;

- IIAHUPOBAaHUE U OCYIIECTBICHUE
JIEWCTBUN B OKPYXKAIOUIEH Cpele Ha
OCHOBE 3HAaHUSA LEJIIEH yCTOWYUBOIO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE  HENPUATHE  JICWCTBUIA,
MPUHOCAIIMX BPEA  OKPYXKarolen
cpene;

- yMEHUue IIPOTHO3UPOBATH
HEOJIaronpusATHbIE  SKOJIOTHYECKHE
ITOCJIEICTBHS peIpUHIMAEMbIX
JEUCTBUMN, TPEAOTBPALATh UX;

- pacHmIMpeHHe OIbITa IESITEIBHOCTH
JKOJIOTMYECKON HAIIPaBICHHOCTH;

- OBJAJEHHE HaBbIKAMH Yy4eOHO-
HCCIIEA0BATENIbCKOM, HMPOCKTHON W

peaxkuy Ha OCHOBE 3aKOHOB
COXpaHEHHSI MACChI BEIIIECTB,
MIPEBpALCHHS U COXPAHEHUS
SHEPTUH;

- YMETh PUMEHSTH
MIOJIOKEHUS TEOPUH CTPOCHUS
Ooprann4eckux Beniects A.M.
BytiepoBa st 00bsiCHeHUS
3aBHCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHUs
MaccChl BEIIECTB;

- YMETb MPOBOJUTH PEAKIIUU,
MOATBEPKIAIOIINE
KaueCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTAHUUYECKUX
BEIIECTB, PACIO3HABATh
OTIBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJTHBIX
pacTBOpax HEOPraHUYECKUX
BEIIIECTB;

- YMETh XapaKTepru30BaTh
COCTaB, CTPOEHUE,
buznyecKrue 1 XUMUYECKHE
CBOMCTBA TUITMYHBIX
MpeJICTaBUTENEH Pa3IMYHBIX
KJIACCOB OPTaHUYECKUX
BelecTB (MeTaH, TaH,
STUJICH, MPOTTWJICH, alleTUJIEH,
Oyraauen-1,3,
MeTunoyraaueH-1,3, 6eH3ou,
METaHOJ, TaHOI,
STHJICHTJINKOJIb, TJIAIEPHH,
deHon, aneranbaeru,
MypaBbHHAS U YKCYCHAasI
KHUCIIOTHI, TITFOK03a, Kpaxmall,
[[EJUTI0I03a, AMUHOYKCYCHAs
KHCII0Ta), HWIUTFOCTPUPOBATH
TCHETUYECKYIO CBSI3b MEXKTY
HUMU ypaBHEHUSMU
COOTBETCTBYIOIINUX
XUMHUYECKUX PEaKIUi ¢
HCIIOJIH30BaHUEM
CTPYKTYPHBIX (hOpMYIT;

- coOroIaTh MpaBUIa
HKOJIOTHYECKU
11eJIECO00PA3HOTO TOBEACHUS
B OBITY U TPYAOBOI
JIeATETLHOCTH B TEJISIX
COXPAHEHHUsI CBOETO 3JJ0POBbS
Y OKPYXaIoIIell TPUPOTHOM
cpebl, 0CO3HABaTh
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COITMAJILHOM ASITEIIBHOCTH;

IIK 2.2 PaspabaTwiBaTh
TEXHOJIOTUYECKYIO
JIOKYMCHTAITUIO VIS
npoBeieHusT paboT 1o
TEXHUYECKOMY
00CITy>KBaHUIO
POMBIIIICHHOTO
(TEXHOJIOTUYECKOTO)
00opyIoBaHuUs.

- OBJQJCHHC HaBBIKAMU  y4eOHO-
HCCIIEIOBATENIbCKOM,  MPOEKTHOUM U
COIMANTLHOM ACITEIIFHOCTH;

- BJIAJIETH HaBBIKAMU
CaMOCTOSITEJILHOTO IUIAHUPOBAHUS U
NPOBEACHUSA YUYEHUUECKUX
DKCIIEPUMEHTOB, COBEPIIECHCTBOBATH

yMeHusi HaOJroJaTh 3a  XOJOM
nporecca, CaMOCTOSITEIILHO
MPOTHO3UPOBATh  €r0  Pe3yJbTar,
dbopmyiupoBate  000OImICHUS U
BBIBO/IbI OTHOCHTEJIBHO
JOCTOBEPHOCTH pe3y/IbTaToB
UCCIICIOBAHMUS, COCTaBJISATh
000CHOBaHHBII OTYeT 0

MIPOJICIaHHOM padoTe;

ONaCHOCTH BO3IEUCTBHUS Ha
JKUBbIE OPraHU3MbI
OIPEIEIICHHBIX
OpraHMYECKUX BEIIECTB,
ITOHMMasi CMBICII IIOKa3aTels
[JK (mpeaenbHO
JIOITyCTUMON KOHLIEHTPALMH),
HOSICHSITh Ha IpUMeEpax
CHOCOOBI YMEHBIIEHUS U
IIPEIOTBPALLEHUS X
BPEIHOIO BO3ICUCTBYS HA
OpraHM3M Y€JIOBEKa;

- YMETb PAaCKphIBATh CMBICII
nepuoandeckoro 3akoxa JI.1.
MenneneeBa u
JIEMOHCTPHUPOBATH €T0
CUCTEMATU3UPYIOLLYIO,
O0O0BSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;
- YMETb XapaKTepU30BaTh
(onuceIBaTh) oOIIME
XMMHUYECKHE CBOMCTBA
HEOpPraHUUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB,
MOJITBEPKIaTh
CYyILLIECTBOBaHUE
TEeHETUYECKOU CBSI3U MEXTY
HEOpPraHUYECKUMU
BEILIECTBAMH C TOMOUIBIO
YPaBHEHUHU
COOTBETCTBYIOILIUX
XMMHUYECKHUX PEaKINi;
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2. CTPYKTYPA Y COAEP)KAHMUE OBIIEOBPA3OBATEJIBHOM JUCHUILINHBI

2.1. Tpyn0oeMKOCTb OCBOEHM S TUCUUIJIMHBI

Buna yueOHoii padoThl

O0beMm B yacax,

BCero

1 cemectp BCEI'O, B T1.4.: 33
OcHoBHOe coep:kaHue, B T.4.:

Jlexyuu 20
Ilpakxmuueckue 3ansamus 12
IIpome:kyTounasi arrecrauus (Apyrasi GopmMa KOHTPOJIs1) 1
2 cemectp BCEI'O, B T.4.: 47
OcHOBHOE cO/Iep:KaHue, B T.4.:

Jlexyuu 18
Ilpakxmuueckue 3ansamus 10
IIpodeccnonanbHO OPUEHTHPOBAHHOE COJEPKAHNE, B T.Y.: 19
Jlexyuu 2
Ilpaxmuueckue 3ansamus 16
IIpomexyTounasi arrecranus (AuddepeHUMPOBAHHBIN 3a4eT) 1
BCEI'O no aucuunjinne, B T.4.: 80
OcHOBHOE cO/Iep:KaHue, B T.4.:

Jlexyuu 38
Ilpakxmuueckue 3ansamus 22
IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHUE, B T.4.: 19
Jlexyuu 2
Ilpakmuueckue 3anamust 16
IIpomexyTouHAs aTTECTALMSA 2
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2.2. TemaTyecKMid IJIAH U COAEPKAHME TUCHUILIHHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M MPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem dopmMupyemblie
pa3/ieiioB U TeM J1a00paTOpPHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOY.JIb 4acoB KOMIIETeHIU U
1 2 3 4
1 cemecTp 33
Pasznea 1. OCHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. OCHOBHOe cojIep:KaHue 2 OK 01
Crpoenne atoMoB |CoBpeMeHHasi MOJENb CTpoeHUst aroMa. CHMBOJIMYECKHH SI3bIK XUMUH. XHUMHYECKHN DIIEMEHT.
XUMHUYECKUX OnekrpoHHas KoHpurypamus aroma. Kimaccupukamus XUMHUECKHX 3JEMEHTOB (S-, P-, d-3JeMEHTHI).
3JICMEHTOB U BasieHTHBIE ~ 2JIEKTPOHBI. BaneHTHOCTSD. ONEeKTpOHHas  HpUpPOJa  XUMHYECKOM  CBS3H.
npupoaa BHeKTpOOTpHuaTenLHOCTb. Bunel xuMuueckol CBS3U (KOBaJ'IeHTHaSI, HWOHHAsA, METaJNINYECKas,
XUMHUYECKOMN BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHUs
CBA3H Jlexkuus Nel XuMHUUeCKU DIIEMEHT. 2
Tema 1.2. OCHOBHOe co/iep:KaHue 4 OK 01
[lepuonuueckuit [lepuonuueckas cuctemMa xumuueckux osiaemeHToB J[.M. MenneneeBa. @DuU3UMYECKUH CMBICI OK 02
3aKkoH M Tabiauua | [lepuognueckoro 3akoHa .M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHCHHUS CBOMCTB XUMHYECKUX
J.M. Menneneesa | aneMeHTOB, 00pa3yeMbIX HMMH IPOCTHIX M CIOXHBIX BEUIECTB B COOTBETCTBHHM C TOJIOKCHHEM
XUMUYECKOro sjeMeHTa B llepuonmueckoit cucreme. MHpPOBO33pPEHUECKOE M HAydyHOE 3HAYCHHE
[Tepuognueckoro 3axona J[.M. MenneneeBa. Ilpornossr [I.MI. MenneneeBa. OTKpbITHE HOBBIX
XAMHYECKHUX 3JIEMEHTOB.
Jleknus Ne2 [lepuoanueckas cuctema xumuueckux 3neMeHToB /.M. Menneneesa. 2
IIpakTnyeckue 3anaTua Nel PemeHne nmpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHMX 3aJaHUH 2
Ha XapaKTepu3aluio XHUMHYECKUX dJEeMEHTOB «MeTraunueckue / HEMETAJUTMYeCKHe CBOMCTBA,
ANEKTPOOTPULATEIBHOCTh XUMUYECKUX AJIEMEHTOB B COOTBETCTBUU C UX JJIEKTPOHHBIM CTPOCHHUEM U
IIOJIOXKEHUEM B IIEPUOAMYECKON cHCcTeMe XuMnuuYecknux anemeHToB J[.M. MenneneeBay
Paznea 2. XumMnueckne peakuumn 10
Tema 2.1. Tumesr OcHOBHOe coJep:KaHue 6 OK 01

XUMHUYECCKUX
peakuui

Knaccudukanus u TUIIBI XUMHUYECKUX PEaKIUil ¢ yuacTUEM HeopraHudeckux BeuiecTB. CocTaBieHue
YpaBHEHMI peakluii COeAMHEHUs, PA3JIOKEHHs, 3aMeIleH s, 0OOMeHa, B T.4. peakifii TOpeHus,
OKHCJICHUA-BOCCTAHOBJICHHS.

YpaBHEeHMs OKHCIEHUSI-BOccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTEND.

14




CocraBiieHU€ U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOI0OM AJIEKTPOHHOIO
Oananca. OKHCINTENbHO-BOCCTAHOBUTENIbHbIE PEAaKLIUU B IPUPO/IE, IPOM3BOACTBEHHBIX MpoLieccax 1
JKU3HEICSITEIIbHOCTH OPTraHU3MOB

Jlexnus Ne3 Turibl XUMHUECKUX pEaKIUil

Jlekuust Ne4 YpaBHEHHS OKHUCIICHUS-BOCCTAHOBJICHUS.

IIpakTnyeckue 3ansitusi Ne2 KonuuecTBeHHbIE OTHOLIEHUSI B XUMUU. OCHOBHbBIE KOJMYECTBEHHBIE
3aKOHBI B XMMHHU U PACUEThl [0 YPAaBHEHUSAM XMMHUYECKUX peakuuid. Moip Kak eIuHuIa KOJINYeCTBa
BeulecTBa. MomsipHass Macca. 3aKOHBI COXPAaHEHHUsl MacChl U AHEPruM. 3akoH ABorajpo. MoJspHbIi
0o0beM ra3oB. OTHOCUTEIbHAS MJIOTHOCTh ra3oB. Pacdersl 10 ypaBHEHUSM XUMHUYECKUX PEAKIMH C
UCIIOJI30BAHUEM MACChl, 00beMa (HOPMaJIbHBIE YCIOBHS ) T'a30B, KOJIMYECTBA BEIIECTBA

Tema 2.2.
DNeKTpoIUTHYECKA
sl MUCCOIUALIAS U
HOHHEII 00MeH

OcHOBHOe coiep:KaHue

Teopus snekTpoauTHYECKON auccoranui. MoHbl. DIeKTpoIuThl, HEAIEKTPOIUTHI. Peakiiun HOHHOTO
oOMeHa. CocTaBiieHUE peakUUii MOHHOTO OOMEHa IyTEM COCTABJIEHUS UX IOJIHBIX M COKpAILIEHHbIX
MOHHBIX ypaBHeHHH. KncioTHO-0CHOBHBIE peakiyu. 3aJaHusl Ha COCTABICHUE HOHHBIX PEeaKIHi

Jlekumst NeS Teopus 37€KTPOJIUTHUECKON JTUCCOLIUALINH.

IIpakTuyeckoe 3ansaTus Ne3 “Tunbl XUMUYECKUX peaKLUn”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U IPU3HAKOB
XUMHYeckux peakuuil. [IpoBenenue peakiuii HOHHOro oOMeHa, oNpeieleHne cpeibl BOAHBIX
pacTBOpOB. 3a/1aHUsI HA COCTABJICHNE HOHHBIX peaKklui

OK 01
OK 04

Pa3pnen 3.CTpoeHue u cBOIICTBAa HEOPraHUYECKHUX BelleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOEHHE
HEOPraHUYECKUX
BELIECTB

OcHoBHOE coaepKaHue

[Tpenmer Heopranndeckoil xumun. Kinaccudukanus HeopraHnyeckux BemiecTB. [IpocTbie U clI0XKHbIE
BemecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BELIECTB (OKCHUIBI, THUAPOKCHJIBI, KHUCIOTHI, COJIH).
B3aumocBsI3p HeOpraHM4eckuxX BeIIECTB. ArperaTHble COCTOSIHMS BelecTBa. Kpucraminueckue u
amopdHble BemlecTBa. THIBl KPUCTAIIMYECKUX PEUIETOK (aTOMHAas, MOJIEKYJspHas, HOHHas,
MeTaJlIn4ecKast). 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THMAa KPUCTAUIMYECKON pEeIIeTKH.
3aBUCHUMOCTb XUMHUYECKON aKTUBHOCTHU BELIECTB OT BUAA XMMHUECKOM CBS3H U TUIA KPUCTAJUINYECKON
pemietku. [TpuunHbl MHOrooOpa3us BEIIeCTB

Jlexuus Ne6 Kinaccudukaiyst HEOpraHn4eckrux BEIeCTB.

OK 01
OK 02

15




IpakTnyeckue 3ansaTusa Ned HomeHkiiarypa HEOpraHM4eCKUX BEILIECTB: HA3BaHUE BEILIECTBA UCXOA
U3 UX XUMHYECKON (OPMYIBI HITU COCTABIICHUE XUMUYECKOW (POPMYIIBI UCXOIS U3 Ha3BAHUS BEIIECTBA
o mexxayHapogHoi (MIOITAK) wnu TpuBHaibHONH HOMEHKIIATYpE.

Pemenne mpakTHYECKUX 3allaHUN 1O KIACCU(UKALUUA, HOMEHKJIATYpPE M XHMHYECKUM QopMmyiaam
HEOPraHMYECKUX BEIECTB Pa3jIMYHBbIX KJIaccOB (yrapHbId ras, YIJIEKHCIbIM ra3, aMMUaK, ramieHas
U3BECTh, HETAlllCHAsT W3BECTh, NMHUTHhEBAs COJAa W JPYIWX): Ha3blBaTh W COCTABIATH (POPMYIIBI
XUMHUYECKHX BEIIECTB, ONPEENATh MPUHAJJIEKHOCTD K KJIaccy.

Tema 3.2. ®usuko-| OcHOBHOE cojiep:KaAHUE OK 01
XUMHUYECKHE Mertamibl. O6mue pu3nvecKue U XUMHYECKHE CBOMCTBAa MeTalloB. CriocoOb! MmoTydyeHus. 3HaueHne OK 02
CBOMCTBA METaJUIOB M HEMETAJJIOB B MPHUPOJE U KU3HEACITEIbHOCTU YeIoBeKa U opranu3sMoB. Kopposus
HEOPraHWYECKUX | METaJUIOB: BUbI KOPPO3UHU, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UHU
BCILICCTB Hemeramnmer. OOmme Qu3nyeckue W XUMHYECKHE CBOWCTBA HEMETAJIOB. THIMYHBIC CBOHCTBA

HemetaioB IV— VII rpymnn. Knaccudukanuss u  HOMEHKIATypa COEIMHEHUH HEMETaJUIoB.

KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPUPOIE

XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHAOB, THAPOKCHJIOB,

KHCJIOT, COJIEM W Jp.). 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX

COEIMHEHUH, BBICIINX OKCUIOB M THJIPOKCUIOB

Jlexnus Ne/ Metasibl.

Jlekuusa Ne8 Hemerasuinl.

Jlekuus Ne9 Xumudeckue cBOWCTBAa HEOPTAHUYECKUX BEIIECTB

IIpakTuyeckue 3ansaTus NeS CocrtaBieHre ypaBHEHHH XUMUYECKUX PEaKIU C yYaCTHEM MPOCTHIX U

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

aM(OTEepHBIX JJIEMEHTOB; HEOPTraHWYECKUX KHUCIOT, OCHOBAHUU U aM(OTEpPHBIX THAPOKCHUJIOB;

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

PemieHue NpakTMKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUIl HA CBOICTBA, COCTAB, MOJyUYCHHE

u 0e30MacHOe HCMOJIb30BAaHUE BAXKHEWUIIUX HEOPTraHUYECKHX BEIIECTB B OBITY M MPAKTUYECKOU

JIESTETLHOCTH YEJIOBEKA.
Tema 3.3. OcHOBHOe coJep:KaHue OK 01
Wnentndukanms | UaeHTruKkanms HEOPraHUYECKUX BEIIECTB C HCIOJb30BAHHEM WX (DH3HKO-XUMHYECKUX CBOMCTB, OK 02
HEOPraHMYECKUX | XapaKTEPHBIX KAYECTBEHHBIX peakiuil. KadecTBeHHBbIE peakiuu Ha Cyib(aT-, KapOOHAT- M XJIOPU/I- OK 04
BCIICCTB AHWOHBI, HA KATHOH aMMOHUS.
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IIpakTuyeckoe 3anaTus Ne6 «neHTudukamnms HEOPraHNIECKUX BEIIECTBY.
Pemenue OKCIICPUMCHTAJIbHBIX 3a4a4 110 XUMHYCCKUM CBOMCTBAM METAJUIOB U HEMCTAIJIOB, IIO
pacro3HaBaHMIO U MOJIYUYEHUIO COeIMHEHUN METAJUIOB U HEMETAaJLIOB.

Jlekmusi Nel) KadvectBeHHBIE peaknuu Ha cyib(ar-, KapOOHAT- M XJOPUI-aHUOHBI, HA KaTHOH
aMMOHUSI.

KonTposbHnas pabora Nel CBoiicTBa HEOPraHMUYECKUX BEILIECTB

2 cemecTp

47

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

28

Tema 4.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIIECTB

OcHoBHOe coJepKaHue

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

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

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

Jlekuusa Nell Brenenue B opraHMuecKyro XUMHUIO.

Jlexnus Nel? Knaccudukannum opraHMu4ecKux COeJUHEHUH.

IlpakTuyeckne 3anHsaTusaNe7 HomeHKkiaTypa OpraHMYEeCKHX COEAVMHEHUN OTACNIBHBIX KIJIACCOB
(HachlLIEHHbIE, HEHACHIIIEHHbIE M apOMAaTHYECKHUE YIJIEBOJOPOAbI, CHUPTHI, (DEHOJBI, aabAETH]IBI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CoCTaBiIeHUE TOJIHBIX M COKPAIICHHBIX CTPYKTYPHBIX (HOpMyT
OpPraHMYECKHUX BELIECTB OTAEIBHBIX KJIACCOB, HCIOJIB3YysSd HMX Ha3BaHUSA 10 CHCTEMaTHYECKOH H
TPUBHAIBHON HOMEHKJIAType (ITHJIEH, aleTWIEH, INIHLUEpUH, (eHo, (GopManbAeruj, YKCycHas
KHCJIOTA, TJIUIHH).

OK 01

IIpakTuyeckue 3ansaTusaNe8 Pacuers! mpocreiimeid popmysbl OpraHU4eCKOW MOJIEKYJIbl, UCXOIS U3
AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPraHUYECKUX

OcHoBHOE coepKaHue

16

DU3NKO-XUMHUYECKHE CBOWCTBA OPraHUYECKUX COCIWHEHUNM OTAENIbHBIX KJIaccoB (OCOOEHHOCTH
KJIacCU(UKAMM W HOMEHKJIATYpbl BHYTPH KJacca, TOMOJOTHYEeCKHH psin u obmas Qopmyrna;

OK 01
OK 02
OK 04
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COETUHEHUN

n30Mepust; PU3NYECKre CBOMCTBA; XMMHUYECKHUE CBOMCTBA; CITIOCOOBI TIOYUICHHUS ):

— TIpeneNbHbIe YIIIEeBOAOPOAbI (AIKAaHbI U IMKJIOANKaHbl). ['opeHne MeraHa Kak OJMH U3 OCHOBHBIX
UCTOYHUKOB TEIUIAa B IPOMBIIIJIEHHOCTU U ObITY. CBOICTBA NPUPOAHBIX YIJIEBOAOPOAOB, HAX0XKICHHUE
B IIPUPOJIC U IPUMEHEHHUE AJKAHOB;

— HenpezenbHble (AJKEHBbl, AJIKUHBI W aJKaJueHbl) M apoMaThdeckue yrieBojaoponsl. ['opeHue
alleTUICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOT'O TNIAMEHHU JJISl CBAPKU M PE3KU METAJIOB

— KUCJIOPOJICOJepKALIUE COeTMHEHU (CIUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U A(PUPHI, aJIbIAECTH/IbI
U KETOHBI, XXHpPBI, YriaeBojsl). IlpakTndyeckoe MpUMEHEHHE STWICHTIIUKOJS, TIIMIEpHUHa, (eHoa.
[Tpumenenue ¢dopmanpaeruaa, aneTaabAeruja, YKCYCHOM KHCIOThl. Mblla Kak COJM BBICIIMX
KapOOHOBBIX KHCJIOT. MoroIye CBONCTBA Mblila

— a30TCOoJEp’KalllMe COEAMHEHMs (aMUHBl M aMUHOKHUCIOTHI, Oenku). BblcokoMonexkyspHble
COEMHEHUs (CUHTETHYEeCKHE U OMOJIOrMYeCKH-aKTUBHbIE). MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonmumepusanus 3TUICHA KaK OCHOBHOE HaIIPaBJIEHUE €r0 UCIOIb30BaHUS.

['eHeTHUeCKast CBSI3b MEXY KJIACCAMU OPraHUYECKHUX COeIMHEHUN

Jlekuus Nel3lIpenenbHble yrieBoa0poabl

Jlekuus Nel4 HenpenenbHble yriaeBoI0POIbI

Jlexmust Nel5 Kucnopoaconepkaiine coeIuHEeHUs

Jlekuus Nel6 Azotcoaepkaiiye COSIMHEHS

NN DN

IIpakTnyeckoe 3anaTue Ne9 CpoiicTBa OpPraHMYeCKUX COEIUHEHHM OTIEIbHBIX KJIACCOB
(TpuBHaJIbHAsE M MEXAyHApOIHAas HOMEHKJIATypa, XWMHYECKHE CBOMCTBA, CIOCOOBI IMOJIYyYSHHS):
npenenbHble (WIKaHbl W LMKIOAJIKAaHbl), HENpeAeabHble (AJIKEHbl, aJKWHbl M aJIKaJWEHbl) HU
apoOMaTUYECKHUEe YTIIEBOJOPO/bI, COUPTHl U (EHONBI, KapOOHOBBIE KHCIOTHI U 3(QUPHI, albIETUABI U
KETOHBI, aMHUHBI 1 AMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COEIMHEHHUS.

IIpakTnyeckoe 3amsaThe NelQ 3amaHus Ha COCTaBIEHHE YpPAaBHEHUM XHMUYECKUX PEaKUUN C
y4acTHUEM OPTaHWYECKUX BEIECTB HA OCHOBAHMM UX COCTaBa M CTPOEHUs

IIpakTnyeckoe 3anaTue Nell CocraBieHue cxeM peakuuil (B TOM 4HCIE M0 MPEeAoKEHHBIM
[eMoYKaM MpPEeBpallleHH), XapaKTepU3YIOIIUX XUMHUYECKHE CBOMCTBA OPraHMYECKUX COEIUHEHUN
OTJIENbHBIX KJIACCOB, CIIOCOOBI UX MOJIyYE€HHUSI U HA3BaHUE OPTaHUYECKUX COECTUHEHUI M0 TPUBHAIBLHON
WIM MEXAYHApOAHON CUCTEMAaTHYECKOW HOMEHKIIATYPE.

Pemenne npakTHUKO-OPMEHTHMPOBAHHBLIX TeEOPETHYECKMX 3aJaHUNl HAa CBOMCTBA OPraHUYECKHX
COEJIMHEHUI OTAEIBHBIX KJIacCOB
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IpakTnueckoe 3ansaTue Nel2 “IIpeBpanieHusi opraHM4ecKuX BEUIECTB Mpu HarpeBaHuu'. [lonyyenue

ITUJICHA M U3YYCHHE €ro CBOWCTB. MOJIeIMpOBaHe MOJIEKYI U XUMHUECKHX MPEBPAIICHUN HA ITpUMepe 2

JTaHa, STUJICHA, alleTHIICHA U JIP.
Tema 4.3. OcHoBHOe coJep:kaHue 4 OK 01
Wnentudukarms buoopranmueckue coenunenus. IlpumeHenue u Ouonoruyeckas pojib yriaeBofoB. OxucieHue OK 02
OpraHu4ICcCKHUX VIJIEBOJOB — MCTOYHUK OHEPIHMHM KUBBIX OpraHu3moB. OO01acT TNPUMEHEHUS aMHUHOKHCIIOT. OK 04
BCILCCTB, UX [IpeBpamenust OenKOB MUIIM B opraHu3Mme. buonornyeckuwe ¢ynkuuu OenkoB. buonormueckue [K2.2
SHAHCHHC H (GyHKIUH )KUPOB. PoJIb OpraHryeckoil XMMUU B PEIICHUH MPOOJIeM IMUIICBOM 0€30IaCHOCTH
HPUMCHCHHC B Ponb opraHuyeckoil XMMHM B pEIICHHHM NPOOJIEM SHEPreTHYecKOi Oe30MacHOCTH, B Pa3BUTHH
OBITOBOI 1 _| MENMUKMHBI, CO3/IaHAK HOBBIX MaTEPUANIOB, HOBBIX HCTOYHMKOB SHEPIUHM (&IbTEPHATHBHBIE HCTOYHUKH
HPOU3BOACTBECHHOM | sepryun). OmacHOCTh BO3JACHCTBHS Ha JKMBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OTAEIBHBIX
ACATCILHOCTH KJ1acCoB (YIJIEBOJOPOIbBI, CIHUPTHI, (PEHOJBI, XJIOPOPraHUYECKUE MPOM3BOAHBIC, ANBICTUABI U Jp.),
HEJIOBCKA CMBICJI TOKA3aTeJIsl IPEJIJIbHO TOMYCTUMON KOHIICHTPAIUH

Jleknust Nel7 Bruoopranudeckue coeIMHEHMS. 2

IIpakTuyeckoe 3anaTue Nel3 “Unentudukanys opraHMueCKuX COSAMHEHUIN OTICIbHBIX KJIacCOB™

Wnentudukaims opraHMuecKux COSIMHEHUI OTICIBbHBIX KJIACCOB (HA IPUMEPE ajlbJIeTHI0B, KpaxMalia,

YKCYCHOW KHCJIOTBI, OCJIKOB M T.I.) C KCIOJb30BaHHEM HUX (PU3HKO-XUMHUYECKUX CBOWCTB H

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

O0enkoB. BO3HMKHOBEHHE aHAIMTHUYECKOTO CHUTHANIA C TOYKU 3PEHUS XUMHYECKHX IPOILIECCOB TPU

NPOTEKAHUU KAYeCTBEHHOM PEaKlnK, O3BOJISIONICH HICHTU(DHIIMPOBATH MPEIIIOKEHHBIC OPraHMYCCKIE

BEIIIECTBA

Paspen 5. Kunernueckue M TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH 6
NMPOTEKAHUSI XHMHYECKHX PeaKknuii

Ckopoctb OcHoBHOE coaepKaHue 6 OK 01
XAMAHCCKAX CKOpOCTh peaxiui, ee 3aBHCHMOCTh OT Pa3IMYHBbIX (DAKTOPOB: MPUPOJBI PEArHPYIONIMX BEHIECTB, OK 02
peaKIui. KOHIICHTPALMK PEAarupyroLIMX BEUIECTB, TEMIEPATYpbl M IUIOLIAJM PEAKIMOHHOW MOBEPXHOCTH. [K 2.2
Xumueckoe TerutoBbie 3 GEKTHI XAMUYIECKUX PEAKIHA. JIK30- M SHIOTEPMHUUCCKUE, PEAKIIUH.
PaBHOBECHE OOpaTtUMOCTh peakiuii. XUMHYECKOEe PABHOBECHE W €ro CMEMICHHE MOJ JCHCTBHEM pPa3IHYHBIX

(GakTopoB (KOHIIEHTpALMSl pPEarcHTOB WM MPOAYKTOB pEaKIUH, [aBJICHUE, TEMIeparypa) s

CO3JJaHUs] ONTHMAIIBHBIX YCIIOBHI NPOTEKaHMsl XuMudeckux nporeccoB. [Tpunimmn Jle [larense

Jlexknus Nel8 Cxopocth xumuueckoi peaknuu. OOpaTUMOCTh PEaKITHIA. 2

IIpakTuyeckoe 3ansitue Nel4 PemeHue NPaKTHKO-OPHEHTHPOBAHHBIX 3a/JaHUIl Ha aHAIN3 2 (-12) OK 01
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($aKkTOpOB, BIAUSIONIUX HA U3MEHEHHE CKOPOCTH XMMUYECKON PEAKIIUH, B T.4. C MO3HUINI IKOJIOTHIECKH OK 02
1es1ecoo0pa3Horo MOBEACHHUsT B OBITY M TPYAOBOW NEATEIBHOCTH B IENISAX COXPAHEHUS CBOETO IIK 2.2
310POBbS M OKPYXKAIOLEH MPUPOJHOMN CPEJbL.
IIpakTyeckoe 3ansitue NelS PemieHne NMpakTHKO-OPHMEHTHPOBAHHBIX 3aJlaHMH Ha IPUMEHEHUE
npuHuuna Jle-Ilatense ajig HaX0XKACHUS HAIIPaBICHUS CMELIEHUSI PABHOBECHSI XMMUYECKON peakuu 1 2 (-12)
aHayu3 (aKTOPOB, BIMSAIONINX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHUS
Pa3nen 6.PacTBOpBI 6
Tema 6.1. OcHoOBHOe co/iep:KaHue 6 OK 01
TTonsTue o PactBopenue kak ¢uszuko-xumuueckuii mpouecc. PactBopbl. CriocoObl MPUTOTOBIEHUS PACTBOPOB. OK 02
pacTBopax PactBoprmocTh. MaccoBasi g0y pacTBOpeHHOro BemiecTBa. CMBICT TOKa3arens MPEIebHO OK 07
JOIYCTUMON KOHIIEHTPAIMHU U €T0 UCIIOJIb30BAHUE B OLIEHKE SKOJIOTMYEeCKON 0€30MacHOCTH. [K 2.2
Jlekuusa Nel9 Pacteopbl. IlpaBWiia IKOJOTHYECKH 1€JI€COOOPA3HOT0 MOBedeHHS B OBITY H
TPYAOBOW IeATEJHHOCTH B LEJIAX COXPAHEHHS! CBOEro 370POBbS M OKPYKAloImIeid MPUpPOIHOi 2 (-12)
Cpe/ibl; ONIACHOCTDH BO3/1eliCTBHS HA )KMBbIe OPraHU3MbI ONlpe/ieIeHHBIX BelleCTB.
OK 01
IIpakTuyeckoe 3anaTue Nel6 «I[IpuroroBieHue pacTBOPOB». OK 02
[TpuroTtoBneHne pacTBOPOB 3aJlaHHOM (MaccOBOiA,%) KOHUEHTpALUUU (C MPAKTHKO-OPHUEHTUPOBAHHBIMH 2 (-12) OK 04
BOIIPOCaMM) U OTIpEeENIEHUE CPEbl BOJHBIX PACTBOPOB. K 2.2
IIpakTuyeckoe 3anaTue Nel7 Peuienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
Pemienne npakTHKO-OPHMEHTHPOBAHHBIX PpacyeTHbIX 3aJaHUM Ha pPACTBOPbHI, MHCIIOJIb3YyEMbIE B 2 (-12)
OBITOBOM 1 POM3BOJICTBEHHOM JIESITEIbHOCTH YEJIOBEKA
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKaHUeE (COep:KaHNe MPUKJIATHOTO MOAYJISA)
Pasznen 7.Xumust B ObITY M POM3BOACTBEHHOM IeSITEILHOCTH YeI0BEKA 6 OK 01
Xumusi B OBITY 1 _|OcHoBHOe conepikanune 6 8§ 8i
TPOU3BOACTBCHHON Y o hoiinpe qoCTHKEHHS XMMUUYECKON HAayK{d U XUMUYECKON TeXHOJoruu. Posib xuMun B obecrieueHun OK 07
ACATCIILHOCTH HKOJIOTMYECKOH, SHEPTreTHUECKON U MUIIeBON 0€30MacHOCTH, Pa3BUTHH MeIUIMHBL. [IpaBuia moucka u MK 2.2
Hejoseka aHaJIM3a XMMHMYECKON WHGOpMalMu U3 PA3IMYHBIX HCTOYHUKOB (Hay4yHas U y4eOHO-Hay4Has
JIUTepaTypa, CpecTBa MaccoBoii nHGopManuu, cetb UIHTepHeT)
IlpakTuyeckne 3ansaTust Ne 18 Ilonck u aHanu3 KeMCOB O MPUMEHEHUM XMMHYECKUX BELIECTB U
TEXHOJIOTUH ¢ y4yeToM Oyaymed mnpodecCHOHAIBHOW JeATeNbHOCTH MO0 TeMaM: BaKHEHIIHe 4 (-14)

CTPOUTCIIBHBIC MATCpPUalibl, KOHCTPYKIMOHHBIC MAaTCpHAJIbl, KPACKHU, CTCKJIO, KEpaMHKa, MaTCpHAJIbI

JJId DJICKTPOHHUKHU, HAHOMATCPUAJIBI, TCKCTHUJIbHBIC BOJIOKHA, MCTOUYHHUKU SHCPIrUH, OPraHUYCCKHC U
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MHUHEpaJIbHbIE YJOOpEHUs, TIEKapCTBEHHbBIE BELIECTBA, ObITOBAsT XUMHUSL.
3ammra: [IpeacraBieHne pe3ynbTaToB pelIeHus KeicoB B (hopMe MUHU-IOKIAJIa C Ipe3eHTaluen

Jlexuus Ne20 Ponb xumun 2 (21-)
IIpoMe:xxyTOYHAas aTTecCTAllUsA 0 JUCHHMILIMHE (TU(pPepeHMPOBAHHBIN 3a4eT) 1
Bcero 80
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3. VCJIOBWUS PEAJIM3AIIAM ITPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
TACIATLIAH

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHue

Jlnst peanuzaruu 00pa3oBaTeIbHOTO IMporecca (BCEX BUIOB yU4EOHOM JESITEIBHOCTH) IO
JTUCLUIIMHE HCTOJB3YIOTCS  CIACAYIOIIME CIElUaIbHbIe IMOMEIICHUS, OCHAICHHBIC B
cootBercTBuU ¢ [Iprnoxenuem 3 OIIOII-IT: kabureTsl 0011100pa30BaTEIbHBIX JUCIUILIUH

3.2. UnpopMmanoHHOe obecniedeHne peain3aluu NporpaMmbl

3.2.1. OcHOBHBbIE HCTOYHHUKHU

1. T'abpuensa, O. C. Xumus : 10-it xkmacc : 6a3oBeiii ypoenb : yuebnuk / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CnankoB. — 7-¢ u31., crep. — Mocksa : [IpocBemienue,
2025. — 128 c¢. — ISBN 978-5-09-120190-1. — Tekcr : ameKkTpoHHbIH // JlaHb : 3J€KTpOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/473033 (mata oOpateHus:
18.03.2026).

2. Tabpuensn, O. C. Xumusa: 11-it kmacc: Ga3oBbiii ypoBeHb : yueOHUK / O. C.
Ia6puensu, U. I'. Octpoymos, C. A. CrnagkoB. — 6-¢ u3z., crep. — Mocksa : [IpocBemnienue,
2024. — 127 c¢. — ISBN 978- 5- 09- 112177-3. — Texkct : snekTpoHHbIH // JlaHb
JIeKTpOHHO-OMOMoTeunass cucremMa. — URL:  https://e.lanbook.com/book/408668 (mara
obpamienus: 18.03.2026).

3.2.2 JlonmoJHUTEIbHbIE HCTOYHHKH

1. OV.07 XuMus : METOAMYECKHE YKa3aHMsl K NPAKTUYECKUM 3aHATHSAM JUIs
obyvaromuxcst  cnermanbHocTe  13.02.02  TemnmocHaGkeHre UM TEIJIOTEXHUYECKOE
obopynoBanue, 15.02.16 Texnomorus wmammHocTpoeHus, 15.02.17 MoHTax, TEXHHUYECKOE
o0cyXUBaHUE, SKCILTyaTallis U PEMOHT NMPOMBIIIEHHOT0 000py10BaHus (110 OTpacisiM) U 10
npodeccun 15.01.38 OnepaTop-Hanaguuk MeTalI000padaThIBAIOIIUX CTAaHKOB OYHOM (hOpMBI
oOyuenus. Y. 1 / TUY ; coct. T. A. Pepkankosa. - Tromens : TUY, 2025. - Pexxum nocryna: ans
aBTOp. MoJib30Bareneil. - [Xumus] . - Bubmnuorp.: ¢. 46. - B. 11. - TeKCT : 37eKTPOHHBIH.

2. XuMUS : METOAMYECKHE YKAa3aHUS K MPAKTUUECKUM 3aHATHAM I 00ydaroluxcs
crenuanpHocTedt 13.02.02 TemnocHaOxeHue W TEIUIOTEXHUYECKOe oOopynoBanue, 15.02.16
Texnonorust mammHocTpoeHusi, 15.02.17 MoHTax, TeXHUYECKOe 00CTyKUBaHUE, SKCIUTyaTalus
¥ PEMOHT MIPOMBIIINICHHOTO 000pynoBanus (110 oTpacyisMm) u o npodeccuu 15.01.38 Onepatop-
HaJIaTYUK METaui000padaThIBalONINX CTaHKOB OYHOU (hopmbl o0ydenus. Y. 2 / TNV ; coct. T.
A. Porxankosa. - Tiomens : TUY, 2025. - 24 c. - PexuM noctymna: st aBTOp. MOJIb30BaTeNeH. -
bubnuorp.: c. 23. - b. 11. - TeKcT : 31eKTPOHHBIH. .
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUA

KoHTposs 1 o1eHKa pacKphIBAIOTCS Yepe3 MPEAMETHBIEC Pe3yiIbTaThl, YCBOCHHbBIC 3HAHUS
U TpuoOpeTeHHbIe OOYYalOMIMMUCS yMEHUs, HampaBieHHble Ha (OPMUPOBAHHME OOLIMX H
npoecCHOHATBHBIX KOMITETCHIIUH.

Pe3ysabTarnl 00yyeHus

IToxa3zaTen oneHKH

Tun oueHoYHbIX MEPONIPUATH I

YMmeThb:

BBISABIIATE XapaKTepHbIC
HpI/ISHaKI/I 158 B3aMOCBS3b
M3Yy4YEHHBIX MOHSTHH,
HpI/IMeHSITb
COOTBETCTBYIOIIME ITOHATHS

IIPU ONMCAHUU CTPOCHUSA H
CBOICTB HEOPraHMYECKHX U
OPraHWYECKHUX BEUIECTB U HUX

IpEeBpaLCHUH; BBISIBIISATh
B3alMOCBS3b XUMHAYECKHX
3HaHUM C TOHATUAMH H
IPEJICTaBICHUSIMU  JIPYTHX
€CTECTBEHHOHAYYHbIX
IIPEIMETOB
XapakTepu30BaTh
XUMHYECKHE DJJIEMEHTHl B
COOTBETCTBUU c ux
M10JIO)KEHUEM B
HEePUOIUIECKOM cucreme
XUMHUYECKuX ajaeMeHToB J[.U.
Menpneneesa.

CocraBnsTh peaxkuuu
COCIMHEHUS,  PA3JIOKEHHUS,
obMeHa, 3aMEIICHHUS,
OKHUCJIUTEIBHO-
BOCCTAHOBUTENIbHBIE pEAKIIUU
U peakuun
KOMIUIEKCOOOpa3oBaHusi (Ha
npuMepe
TUIPOKCOKOMILJIEKCOB
QIIOMUHUS W LUHKA) C
y4yacTUEM  HEOPraHMYeCKHX
BELIECTB;

BBISIBIISITh XapaKTepHbIe
IPU3HAKA M  B3aUMOCBS3b
W3y4YEHHBIX MTOHSATHH,
IPUMEHSTh
COOTBETCTBYIOIIME TOHATHUSA

IIpY ONUCAaHUM CTPOEHUSA U
CBOMCTB HEOPraHWYECKHX H
OpPraHMYECKUX BEIIECTB U MX

MPEBPAILICHU; BBIABIATH
B3aMOCBS3b XUMHUYECKUX
3HAHUH C [OOHATUAMH U

Hcnonp3oBanue B
yaeOHOH u
npodecCHOHATBLHOM
JeSITEIIbBHOCTH

XUMHUYCCKUX TCPMHHOB U
CHUMBOJIMKH.

OOBACHATD CYLIHOCTb
XMUMHYECKUX  IIPOLIECCOB.
Knaccugpumnmposartsb

XMMHYECKHE DPEaKIUH IO
Pa3NUYHBIM  MPU3HAKAM:
qUCITy u COCTaBy
NPOAYKTOB W PEarcHTOB,
TEIIOBOMY s dekry,
HaIPAaBIICHUIO, dase,
HAJIMYUIO  KaTajau3aropa,
U3MEHEHUIO CTEIEHEN
OKHCJICHUS ~ DJIEMEHTOB,
00pa3yromux  BEIIeCTBa.

YcTaHaBnuBaTh MPU3HAKH
o01Iero M pa3jaMyHOrO B
TUTIOJIOTUN PEAKINHA IS

HEOPraHWYEeCKON 51
OpraHUYeCKON XUMUHU.

CocraBnsiTh  ypaBHEHHUS
peakuuid C  MHOMOILUBIO
MeTo/1a AIIEKTPOHHOTO
OanaHca. OOBSCHATH
3aBUCUMOCTh  CKOPOCTH

XMMHUYECKOM peakiuu U
MOJ0KEHUS XUMHYECKOTO
PaBHOBECHS OT Pa3IUYHBIX
(bakTopoB.
Knaccudumnuponats
HEOPraHUYECKHUe
BEIIIECTBA B COOTBETCTBUH
C UX CTPOEHUEM
BeImOHATE XUMHYECKUM

AKCIIEPUMEHT o
pacro3HaBaHUIO
BaKHEHIIIIX
HEOPraHUYECKUX Hu
OpPraHMYEeCKHX  BEIIECTB,

MOJIYYCHHIO KOHKPCTHBIX
B€IICCTB, OTHOCAIIUXCA K

1.II1I3 Ne 3,4 3amaun Ha COCTaBJICHHE
YpaBHEHUN pEAKLUN: — COCTMHECHUS,
3aMeIIeHUs, Pa3oKEHUsl, OOMEeHa U
peakiuil ¢ y4acTHeM KOMILUIEKCHBIX
COCIMHEHU N (Ha npumepe
THJIPOKCOKOMIUJICKCOB allFOMUHUS U
[IUHKA);

— OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX  pEakUuil ¢
MCIIOJIb30BaHUEM MeToja
AJIEKTPOHHOTO OaJlaHCa;

— € yyacTHeM  KOMIUIEKCHBIX
COECIMHEHU N (Ha npumepe
THJIPOKCOKOMIUJIEKCOB ~ I[MHKA U
QJIFOMHUHUS).

2. 1I3 Ne 4,5 3amauu Ha pacuyer
KOJIMYECTBEHHBIX XapaKTePUCTHK
MPOJAYKTa pPEaKIUu COCIUHEHUS,
MaccoBOW WM OOBEMHOH J0NH
BBIXO/a MPOIYKTa peaxkuuu
COCIMHEHUS  OT  TEOPETHYECKU
BO3MOXXHOTO; 00bEMHBIX OTHOIICHUN
ra3os; KOJTMYECTBECHHBIX
XapaKTePUCTHK MCXOJHBIX BEIIECTB
U TIPOAYKTOB PEaKIMH; MAacChl
(oObeM,  KONMYECTBO  BEIIECTBA)
MPOJYKTa peaklWu, €CIU OAHO U3
BEIIECTB JaHO B BHUJE pacTBopa C
OIPENEIEHHON  MaccoBOM  JIOJIeH
PacTBOPEHHOI'O BELIECTBA.

3. Tect «HomeHkiatypa u Ha3BaHue
HEOPraHWYECKHUX BEIIECTB UCXOS U3
WX XUMHYECKOH (QOpMYJBl  WIH
COCTaBIIEHUE XMUMHYECKOH (PopMyIibl
UCXOMsl W3 Ha3BaHHS BEIIECTBA TIO
MEXIYHAPOAHOW HIIM TPUBUAIBHOU
HOMEHKJIAType».

4. 3agaun HaA pacyeT MaccoBOU JOJU
(Maccel) XMMHYECKOTO  DJIEMEHTa
(coenuHeHus) B MOJIEKYJIe (CMECH).
5. Ilpaktrnueckue 3amanus Ne 5 1o
KIacCUpUKALUK, HOMEHKIAType U
XUMHUYECKHM dbopmynam
HEOPraHUYECKUX BEILIECTB
Pa3JIMYHBIX KIJIACCOB.
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MIPEACTABICHUAMU JIPYTUxX
€CTECTBEHHOHAYYHBIX
MIPEAMETOB;

MCII0JIb30BaTh HAUMEHOBAHUS
XUMHYECKHX COEIMHEHU
MEXIyHAPOAHOTO COr03a
TEOPETUYECKOMN u
MPUKJIAHON XUMHUHU "
TPUBHUAIIbHBIE Ha3BaHUs
Ba)KHEUIIINX BCILICCTB
(aTHIIEH, alleTUJIEH,
TJIMIEPUH, dbenon,
dbopmanbaerusu, YKCyCHast
KHCJIOTA, IJIMIWH, YyrapHbIA
ras, YTJIEKHUCIIBIN ras,
aMMHaK, TallleHass W3BECTbh,
HeraiieHas U3BECTb,
MUTHEBAasl CoJla W JIPYTHUX),
COCTaBJISITh bopmyIbl
HEOPraHUYECKHX u
OpPTraHUYECKUX BEIIECTB,
YpaBHEHUSA XUMUYECKUX
peakiuii,  OOBICHATH  HX
CMBICII; MOATBEPKIATh
XapakTepHbIE  XUMHYECKHE
CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMHU
HKCIIEPUMEHTAMH U 3aMUCAMHU
ypaBHEHUH XUMHUYECKHUX
peaxkLuii;

-yCTaHaBIIMBATh
MPUHAJIEKHOCTh U3yYEHHBIX
HEOPTraHUYECKHUX u
OpPraHMYECKUX BEIIECTB K
OTpEeNIeJICHHBIM ~ KJlaccaM U
rpyImmam COEJIMHEHH,
XapaKTepU30BaTh UX COCTaB U
BaKHEHIIIIE CBOICTBA;
OTIPENIETISATh BU/IbI
XUMUYECKHX CBA3EH
(xoBasieHTHaA, HWOHHaA,
MeTaiInyecKas,
BOJIOPOJTHAS), THUIIBI
KPUCTAJUIMYECKUX  PEIIETOK

BEIIIECTB; KJIaCCU(PHUIIUPOBATH
XUMUYECKHUE PEaKIINH;

- MIPUMEHSATH METOJIBI
HAay4YHOT'O MO3HAHMS BEIECTB

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

M3Y4YEHHBIM
COCIMHECHU.
BBINIONHATE  XUMHYECKUI
SKCIIEPUMEHT B TOJHOM
COOTBETCTBUU c
npaBuUIaMy O€30MacCHOCTH.
Hab6nronate, dukcupoBaTh
u J1aBaTh onucaHue
pe3yNbTaToB
MIPOBEJICHHOTO
HKCIIEPUMEHTA
IIpoBoauTh pacyersl IO
XUMHUYECKUM (popmyraMm H
YPaBHEHUSIM PEAKLIHI

KjaccaM

6. Ilpaktuueckue 3amaHust Ne 5 Ha
OIIpeNIeIICHUE XAMHYECKON
AKTHBHOCTH BEIIECTB B 3aBUCHMOCTH
BHUIa XHMHHGCKOﬁ CBA3UW HW THIIA
KPUCTAJUIMYECKON PEIIETKH.

7. Tect «OCOOEHHOCTH XUMHUUYECKHUX
CBOICTB OKCHJIOB, KHCJIOT,
OCHOBaHUH, am(pOTEepHBIX
TUAPOKCHJIOB U COJICH.

8. 3amaHnus Ha  COCTaBJICHUE
YpPaBHEHUN XUMHUYECKUX pPEAKLUN C
y4acTHEM TMPOCTHIX U  CIIOKHBIX
HEOPraHUYECKUX BEIECTB: OKCHJIOB
METaJIJIOB, HEMETaJIJIOB u
aM(pOTEePHBIX AJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAHUMN
u aM(pOTEepHBIX  THUIPOKCHIIOB,
HEOPraHUYECKUX coJe,
XapaKkTepU3yIOIIUX WX CBOHCTBA U
CIOCOOBI TIOJTyYEHUS.

9. [TpakTHKO-OPHEHTUPOBAHHBIE
Teopernueckue 3amanus Ne 6 Ha
CBOIiCTBa u MoJTy4yeHue
HEOPraHUYECKHUX BEIECTB.

10. JIabopatopHas pabota Ne 2
«HccnenoBanue cpeabl PacTBOPOB
conen»

11. Jlabopatopnas pabGora Ne 3

«CBoiicTBa METaJJIOB U
HEMETAJIJIOBY.

12 II3  Ne 6  Ilpaktuxo-
OpUEHTUPOBAaHHBIE  33/JaHUd 1O
COCTaBJICHUI0 XUMHUYECKHX peakLui
c y4acTHEM HEOpPraHUYECKUX
BEUIECTB, HCIOJIB3YEMBIX JUISI HX

UACHTU(PUKAIIMY U TPOMBIIUIEHHBIX
CHOCOOOB MOJTyYEHHS.

13 Ne 7 Pemenue npakTHKO-
OPUEHTUPOBAHHBIX 3aJlaHUll O pOJIU
HEOPraHWYECKOW XUMUHU

II3 Ne 9

1. 3amaHnuss Ha  COCTaBJICHHE
YpPaBHEHUN XUMHUYECKUX PEAKLUN C
Y4aCTHEM OPraHUYECKHX BEIIECTB HA
OCHOBAHUU UX COCTaBA U CTPOCHUS.
2. 3amanus Ha  COCTaBJICHHE
YPAaBHEHUN XMMHYECKUX pEaKIUii,
WJUTFOCTPUPYIOIIUX XUMHUYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX peakuud u
ITEHETUYECKOM CBSI3M OPraHUYECKUX
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- TPOBOIUTH PacyeTsl IO
XUMHYECKHM  (opMmynaMm U

YpaBHEHUSIM XUMHUYECKUX
peakuuii ¢ MCIOJIb30BaHUEM
buznueckux BEJIMYUH,

XapaKTEpU3YIOIINX BEIIECTBA
C KOJIMYECTBEHHOH CTOPOHBI:
Macchl, o0bemMa (HOpMallbHbIE
YCJIOBUS) Ta30B, KOJIMYECTBA

BELIECTBA; HCII0JIb30BaTh
CUCTEMHBbIE XUMHUYECKHE
3HAHUS TUTST TPUHSITHS
pelieHnii B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX,

CBA3aHHBIX C BELICCTBAMU H
UX IPUMECHEHHUEM;

[IJIAHUPOBAThb U BBIIOJHATH
XUMUYECKUM  DKCIEPUMEHT
(mpeBpallieHus: OpraHuYeCcKUX
BEILECTB IIPU HarpeBaHuH,
IOJIy4EHHUE JTUJICHA u
U3Y4YEHHE  €ro  CBOWCTB,
KAueCTBEHHBIC pEAKLIUU Ha

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

peakuuu OEJKOB; NMPOBOAUTH
peakiMu HMOHHOTO OOMEHa,
OTNpeNeNiTh Cpeday BOJIHBIX
pacTBOpoB,  KayeCTBEHHBIC
peakuuu Ha cynbdar-,
KapOOHaT- U XJIOPU]I-aHUOHBI,
Ha KaTHOH aMMOHHUS; pelaTh
IKCTIEPUMEHTAIBHBIE  33/1a4H
no TtemaMm "Mertamibsl" u
"HemeTtanist") B
COOTBETCTBUHM C IpaBUJIaAMH
TEXHUKH O€30MacHOCTH Mpu
oOpalleHnn C BELIeCTBaMHU U
1a00paTOPHBIM
o0opynoBaHuEeM;
NPEACTaBIATh  PE3yJIbTATHI
XUMHYECKOTO HKCIEPUMEHTA
B (opme 3amucu ypaBHEHHIA
COOTBETCTBYIOLINX PEAKIIUNA U
(dbopMyHpoOBaTh BBIBOJABI HA
OCHOBE 3THX PE3YJIbTaTOB;

- aHATM3UPOBATh
XUMHUYECKYI0 HMH(pOpMAIHIO,
MOJy9aeMyl0 W3  pa3HbIX
VUCTOYHUKOB (cpencts

BEIIIECTB Pa3HBIX KJIACCOB.

3. Pacuernnic 3aJa4n 10
YpaBHEHUSM pEaKIUi C ydacTHeM
OpPTaHWYECKUX BEIICCTB.

4. JlaGopatopHas pabora Ned
«[lonmydyeHne STUICHA W U3y4CHUE
€ro CBOMCTBY.
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MaccoBOM MH(OpPMAIINH, CETh
WHuTepHeT u npyrue);
-co0JIr01aTh
HKOJIOTMYECKU
1eJIeCO00Pa3HOro TOBEICHUS
B ObITYy H©  TpyAOBOH
JNESTeNIbHOCTH B LEJsIX
COXpaHEHHUsI CBOETO 3/10POBbS
U OKpYXKalolllel MNpUpOoIHON
Cpelbl; YYUTHIBATh OMACHOCTD
BO3JICHCTBUS  HAa  JKHUBBIC
OpPTraHU3Mbl  OIPENEICHHBIX
BEIIECTB, IOHMMAsl CMBICI
MOKa3aTest MpeaeIbHON
JOIYCTUMON KOHIICHTPAIUY;
OK 1, 0K 02, OK 07, [IK 2.2

IMpaBuJia

HNmers npeacraBieHus:

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

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

MIPUPOAHON cpenie
OK 01, OK 02, TIK 2.2

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

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

BO3MOYKHOCTH NPOTEKAHUS
XUMHYECKHUX
IIpEBpalCHUI B
Pa3INYHBIX YCIOBUSAX.

[TpakTHKO-OpUEHTUPOBAHHBIC

Teopernueckue 3amanus Ne2 Ha
XapaKTEPHU3aALUIO XAMHYECKHX
’7eMeHTOB:  «Meramiuueckue — /
HEMETAUINYECKHUE CBOIiCTBa,
AJIEKTPOOTPHUIIATEITLHOCTh u
CPOACTBO K 3JIEKTPOHY XUMHYECKHX
JJIEMEHTOB B COOTBETCTBHE C MX

JIEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOJAMYECKOU
CUCTEME XHUMHUYECKUX DJIEMEHTOB

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

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

1. JlaGoparopHas pabota Ne 5 Ha
BBIOOD:

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

—  «Omnpenenenve  3aBUCUMOCTH
CKOpOCTH peaknuu oT
TEMIIepaTyphI».

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

peaKkiuu.
3HaThb: 3HaThb OCHOBHBEIC | 1. 3amaHnss Ha  COCTaBJIEHHE
OCHOBOITOJIAraloIe MOHATHS | ITOJI0KSCHHUS TEOPUH | MOJIEKYJISIPHBIX U MOHHBIX PEaKITHil C
(XMMHUYECKHUI DIIEMEHT, aToM, | DJIEKTPOIUTUIECKON y4acTHEM OKCHJIOB, KHCIIOT,
BJIEKTPOHHAS 000JI0YKa | IUCCOIMAIINH W | OCHOBAHUM HW  CcOJiel, HWOHHBIX
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aToma, s-, p-, d-3JIEKTPOHHBIE
opOUTamM  aTroMOB,  WOH,
MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPHIIATEIILHOCTD,

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

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

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

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

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

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

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

JlaBath Ha3BaHUE
M3YYEHHBIX BEILIECTB 10
TPUBHAIIBHON W
MEKTYHapOAHOMN
HOMEHKJIaType u

OTpaKEHHE COCTaBa ITHUX
COCJIMHEHUH C MOMOIIBIO
XUMHUYECKHX (OPMYIT

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

3HaTh  KJIacCU(UKAIIUIO

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

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

paBUII

coJiei,
N3MCHCHUS

peakuui
YCTAHOBJICHHUC
KHUCIIOTHOCTH CPE/IBI.

2. JlabGopatopHas pabGora Ne 1
«Peakuuu ruapommsa.

TUAPOIIH3a

II3 Ne 8
1. 3amaHnuss Ha  COCTaBJICHHE
Ha3BaHUU OpPraHUu4eCKUX

COCJIMHEHUN MO TPUBHAIBHON WIH
MEXIYHAPOAHOU CHUCTEMAaTUYECKOU
HOMEHKJIaType.

2. 3ajaHusg Ha COCTaBJICHHUE ITOJHBIX

U COKpAalICHHBIX  CTPYKTYPHBIX
GbopMyll  OPraHMYECKUX  BEIIECTB
OTJENIbHBIX KJIACCOB.

3. 3agaun HaA  ONpEIelIeHuE
npocTentien bopmyIbl

OpFaHI/I‘-IeCKOf/’I MOJICKYJIbI, HCXOJ U3
AIIEMEHTHOTO cocTaBsa (B %).

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

3anaun Ha IIPUTOTOBJICHUE
pacTBOpOB.

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

JlaGopatopnast pabora Ne 7, 8 (Ha
BBIOOD):

— IIpuroToBieHue pacTBOPOB;

—  HccnenoBanne  AMCHEPCHBIX
cHCTEM

I13 Ne 13 KauecTBeHHbBIE pEaKIIHH,
XapakTepHble sl OOHapyKeHus

27




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

HEOPraHNYECKUX BEIIECTB
JlaGopatopnass  pabora Ne 8

OOHapyxeHue HEOPraHMYECKHX
BEIIIECTB c UCTIOJIb30BAHNEM
Ka4eCTBEHHBIX AHATTUTHYECKUX
peakuui
1. JlaGoparopnas pabora Ne 9 (Ha
BBIOOD):

— KayecTBeHHbIE  peakuuu  Ha
OT/ICJIbHBIE KJIACChl OPraHUYeCKHUX
BEILIECTB;

- KauecTBeHHBII aHAIN3
OpPraHMYeCKUX  COCAMHEHUH  TI0
(YHKIIMOHATLHBIM TPYIITIaM.

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

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

Keiic (c y4eToM Oynyieit
PO eCCUOHAIBHON NEATEITHHOCTH )
Bo3MoxHbBIE TEMBI KEHCOB:

1. [lorennenne  knumara U
BBICBOOOJK/IEHHE Ta30BBIX THUIPATOB
CO JIHA OKE€aHa.

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

3. HoBsrie MaTepHuabl IUIA
COJTHEYHBIX OaTapei.
KonTponupoBaTh KauecTBO CHIpPbS,
MOJIy4aeMBbIX MPOJTYKTOB
KontponupoBaTe  pacxon  ChIpbA
MPOJYKLIUH, pEareHToB,
KaTaJlu3aTopOB, TOTUTUBHO-
SHEPreTUYECKUX PECYPCOB
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IIncT cornacoeaHuA
BHyTpeHHun gokymeHT "O¥0.07 Xumna_2026_15.02.17_MTOT"

CepuiiHblid Homep 311 JomxHocTb @Ho HO Peaynkrar [Nara KommeHutapui
3aBegylLni oTeneHnem Kpeinos Oner Anekcaugpoend CornacosaHo 30.05.2026
MetogucT (BeICLIEA Exnxkanckan TateAna Cornacosavo 30.05.2026
KBannfmKaLoHHan OpeesHa
KaTeropwa)
Jupektop KatokoBa [lapea XpucaHoBHa CornacosaHo 02.06.2026
MasHbIil cneyranict MnakcuHa Anna AnekceesHa CornacosaHo 03.06.2026
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