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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  rOCYAApCTBEHHOrO0  00pa3oBaTEeNbHOTO  CTaHAApTa  CPEAHEro
po¢)eCCHOHAIBHOTO o0OpazoBaHHs o npodeccuun 15.01.38 Oneparop-HajlaTuuK
METauI000pabaThIBAIOIIUX CTAaHKOB, YTBEepXKAEHHOTO Ilpmkaszom MuUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanun ot 15.11.2023 N 862 (3apeructpupoBan B Muntocte PO 15.12.2023 N
76434)

C YUEeTOM:

—  DenepanbHONl 00pa30BaTEIBHONW MPOTPAMMBI  CPEAHETO OO0ImIero oOpa3oBaHMS,
yrBepxkacHHON Ilpukazom MunucrepcrBa npocBeuienuss P® ot 18 mas 2023 Ne 371
(3apeructpupoBanHoro MuHuctepcTBoM toctuiu Poccuiickorr ®enepanuun 12 wrons 2023,
peructpaioHHblil Ne 74228);

- mpuMepHor pabouell mporpamMmbl 00HIEO0PAa30BATEIBHON IUCHUIUIMHBI «XUMHUS» IS
po(hecCHOHANTLHBIX 00pa30BaTEIILHBIX OpPTraHM3AlNA, OJ00PEHHON 3acenanueM llemarormdeckoro
cosera ®I'BOY JI10 UPIIO, npotokonom Ne6/2025 ot «18» anpens 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
JKU3HEHHBIX U MIPOU3BO/ICTBEHHBIX CUTYaIUsAX, OTBETCTBEHHOI'O IIOBE/ICHNUS B IIPUPOIHOM Cpese.

Oo6meobpa3oBarensHas aucuumuimaa OV /(.07 Xumus sBisiercs 00s3aTeIbHOM 4acThIO
00111600pa30BaTEILHOTO MHUKJIa 00pa3oBaTeabHOM mporpaMmMbl B cootBeTcTBUU ¢ PI'OC CIIO mo

npodeccuu 15.01.38 Oneparop — HATATIUK METAIO00Pa0ATHIBAIOIINX CTAHKOB.

1.2. Iliianupyemblie pe3yJbTaThl 0CBOEHHUS 00111€00pa30BaTeIbLHON M CHUIITTHHBI

[Inanupyemblie

PE3YJIbTAaThL OCBOCHUA

001eobpazoBaTebHON

onpeaenstorca B cootBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO. Ocoboe 3HaueHuE
JUCLHUIUIMHA UMeeT npu popmupoBanuu u pazsutuu OK u I1K.
B pe3ynbraTe 0cBOCHUS AUCHUIUIMHBI O0yUYatOIIUICS TOJIKEH:

Kox u Haumenosanue
(dhopMUpyeMBbIX
KOMIIETEHIIN I

[manupyembie pe3ysIbTaTbl OCBOCHUS JUCHUIUINHBI

OO0mue

OK 01. Beibupatb
CHOCOOBI PelICHuUs 3a1a4
npoQecCHOHAIbHON
JeSITeIIbHOCTH
NPUMEHHUTEIBHO K
pas3InYHBIM KOHTEKCTaM

OBJjajieHHe YHUBEPCAIbHBIMU
y4eOHBIMHU MO3HABATEIbHBIMHU
JleiCTBASIMM

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:
- CaMOCTOATENbHO (POPMYJINPOBATh U
aKTyallu3UpOBaTh MpooIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

- ONIPEAEIATh LIeNIU JeATENbHOCTH,
3a/1aBasi mapaMeTphbl U KPUTEPHUH UX
JOCTH>KEHHSI, COOTHOCHUTD
pe3yIbTaThI IEATETLHOCTH C
MOCTABJICHHBIMU LIEJISIMU;

- UCTIOJIb30BaTh MPU OCBOCHUHU
3HaHUU NPUEMBI JTOTUYECKOTO
MBIIUIEHHUS - BBIACISTH XapaKTepHbIE
MPU3HAKY TTOHATHI M YCTaHABIIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIHNE MOHSTHS JIJIS
00BSICHEHUS OTIENBHBIX (PaKTOB U
SIBJICHU;

2) 0a30BbIe HCCIeA0BaATEIbCKHE
JieficTBUA:

- BJIaJIETb OCHOBAaMHU METOOB
Hay4YHOTO ITO3HAHUS BEIECTB U
XUMHUYECKUX PEAKIUN;

- popMyTHpPOBATH 1IN U 33]1a41
HCCIeA0BaHMs, UCIIOJIb30BaTh
MTOCTaBJIEHHBIE U CAMOCTOSTEIHHO
c(hOopMyIIMPOBAHHBIE BOIIPOCHI B
Ka4eCTBE MHCTPYMEHTA MO3HAHUS 1
OCHOBBI JiIs1 POPMUPOBAHUS

JucuunnmHapHbie

- 3HaTh OCHOBOIIOJIAraroIye
MOHATHS (XUMHYECKUA
3JIEMEHT, aTOM, U30TOIl,
AIIEKTPOHHAs 000JI0UYKa
aroma, s-, p-, d-3JIEKTPOHHbBIE
opOUTanu aTOMOB, MOJIEKYIa,
BaJICHTHOCT,
ANIEKTPOOTPHULIATEIBHOCTD,
XUMHUYECKasl CBSI3b,
CTpYKTypHasi hopMmyIa
(pa3zBepHyTas u
COKpallleHHas ), MOIIb,
MOJISIpHAsI Macca, MOJISIPHBIN
00BeEM,
ANIEKTPOOTPHULIATEIBHOCTD,
CTENEeHb OKUCIICHMUS,
XUMHYECKas CBA3b
(xoBasieHTHAs, MOHHAS,
MeTaJlIIn4ecKasi,
BOJIOPOJIHAS),
KpUCTAJIJIMYECKAsl PEIIETKA,
THUIBI XUMHUYECKHUX PEaKIIUi,
pacTBOp, dIEKTPOIIHTHI,
HERJIEKTPOJIUTHI,
ANEKTPOJINTUYECKAS
JTUCCOLIMAIINS, OKHCIIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh
XUMHYECKON PEaKINH,
XMMHUYECKOE PAaBHOBECHE,
YIJIEPOJHBIN CKEJET,
(byHKIMOHATIBHAS TPYIITA,

JUCHUILINHEI




TUIIOTE3BI IO IPOBEPKE
MPaBUILHOCTH BBICKAa3bIBAEMBIX
CYXKJICHU;

- BJIaJIETh HaBbIKAMH
CaMOCTOSITEJILHOTO TUIAHUPOBAHMS U
MIPOBE/ICHUS YICHUYECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh
YMEHHUsI HaOJII01aTh 33 XOJJ0M
porecca, cCaMoCTOSITEIbHO
IIPOrHO3UPOBATh €0 Pe3yJIbTaT,
dhopmynupoBaTh 0000IICHUS U
BBIBOJIbl OTHOCUTENEHO
JOCTOBEPHOCTH PE3YJIbTAaTOB
HCCIIEI0OBaHMsI, COCTABIISATh
00OCHOBAHHBIN OTYET O
MpojeTIaHHo# padoTe;

- IPUOOPETATH OMBIT YYEHUYECKON
HCCIIEA0BATENIBCKON U IIPOEKTHON
NeSITeTbHOCTH, TIPOSIBIISATH
CIOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
peleHust MPaKTUYECKUX 3a1a4,
MPUMEHEHHIO Pa3IMYHBIX METOIOB
MO3HAHUS;

3) padora ¢ unopmaumeii:

- OPUEHTHPOBATHLCS B Pa3IMYHBIX
HCTOYHUKAX UHPOpMAIMK (Hay4yHO-
NOTYJIsipHAs JIUTEpaTypa
XUMHAYECKOTO COEePIKaHus,
CIpaBOYHbBIE TOCOOUS, PECYPCHI
WuTepHera), aHanu3upoBaTh
MH(OPMAIIMIO PA3JINYHBIX BUAOB U
(dbopM mpencTaBiIeHUs, KPUTHUECKH
OLIEHUBATh €€ IOCTOBEPHOCTh U
HETMPOTUBOPEYHBOCTb;

- (hopMynUpoOBaTh 3aMPOCHl U
MPUMEHSTH Pa3INYHbIE METO/IBI IPU
MIOMCKE U 0TOOpe HH(pOpMAIUH,
HEOOXOAMMOM TSI BBITTOTHEHHSI
y4eOHBIX 3a71a4y ONpPeIeIEHHOTO
THUIIA;

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

- HCTIOJIH30BATh HAYYHBIH SI3BIK B
KayecTBe CpeICcTBa Mpu paboTe ¢
XUMHYECKON nHpopManueil:
MPUMEHSTh MEXIPEIMETHBIE
(bu3mveckue u MaTeMaTHICCKUE)
3HAaKHU U CUMBOJIBL, ()OPMYIIBI,

panuKal, u30Mepus,
M30MEPBL, TOMOJIOTUYECKU I
psii, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPO U
a30TcoepKallne
COEJIMHEHUS, MOHOMED,
IIOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEZIMHEHUS); TEOPUH U
3aKOHBI (T€OpUsl CTPOEHUS
Ooprann4eckux Beniects A.M.
byrneposa, Teopus
AIIEKTPOJINTUYECKON
JCCcoLaluy,
nepuoanyeckuii 3akon .M.
MenneneeBa, 3aK0H
COXPaHEHMsI MAaCChl BELLIECTB,
3aKOH COXpaHEHHUs U
IIPEBPALIEHMS] SHEPTUU TIpU
XMMUYECKUX peaKiusix),
3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3BIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS,
JEKAIUE B OCHOBE
MIOHMMAaHUS IPUUUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX
SBJIEHUH, (aKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJyYEHUU U
0e301acHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPraHUYECKUX
Y OPTaHUYECKUX BEILECTB B
OBITY U IIPAKTUYECKOI
JIESTEIIBHOCTH YEJIOBEKA;

- YMETb XapaKTepru30BaTh
HCTOYHUKH YTJIEBOJOPOJHOTO
CBIpbs (HEPTH, MPUPOAHBIN
ras, yroib), CHOCOOBI X
nepepaboTKu U
IIPAKTUYECKOE IPUMEHEHUE
MPOJYKTOB NEpepaboOTKH;

- UMETh CUCTEMY 3HaHUH 00
OCHOBHBIX METOJIaX Hay4YHOTO
MIO3HAHMS, UCII0JIb3YEMBIX B
XUMUH TIPU U3y4YEHUU
BELIECTB U XUMUYECKHUX
sBJIeHUH (HaOII0AeHue,
U3MEpPEHUE, IKCIIEPUMEHT,
MOJICIIUPOBAHUE),
UCII0JIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS VIS
IIPUHSATUS PELICHUN B




a00peBHaTyphl, HOMEHKIIATYPY;
OBiageHne yHHBepCAJIbHBIMH
peryJiTUBHBIMH AeHCTBUAMMU:

- CaMOCTOSTENbHO IUIAHUPOBATh U
OCYHIECTBJIISITH CBOIO
[I03HABATENbHYIO JESTEIbHOCTD,
onpeJenss ee UelIH U 3a7auH,
KOHTPOJIMPOBATh U IO MEPE
HE00XO0IMMOCTU KOPPEKTUPOBATh
IIpeJIaraeMblil AITOPUTM JI€HCTBUM
IIPH BBITIOJIHEHUU Y4EOHBIX U
HCCIIEI0BATENbCKUX 3ajad,
BBIOMpATh Hanbosee 3G HeKTUBHBII
CIOCO0 MX PEIICHUS C YYETOM
MOJTyYEHUS1 HOBBIX 3HAHUH O
BELIECTBaX U XUMHUUYECKUX PEaKLUsX;
- OCYIIECTBIISITH CAMOKOHTPOJIb
CBOEH JEATEIBHOCTH HA OCHOBE
camMOaHaIM3a U CaMOOLIEHKH;

B yacTu TpyA0BOr0 BOCIUTAHMSA:
- TOTOBHOCTb K TPY1y, OCO3HAHUE
LIEHHOCTH MacTepCTBa, TPY10JIt00ue;
- TOTOBHOCTb K aKTUBHOM
JeATEIbHOCTH TEXHOJIOTUYECKON U
COLIMAJIBHOW HAIIPABIIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATb,
IJIAaHUPOBATh U CAMOCTOSITENILHO
BBITIOJHATH TAKYIO JESATEIBHOCTD;

- UHTEpEC K pa3IndHbIM chepam
poecCHOHAIbHON 1€ TEIbHOCTH.

OK 02. cnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
MOWCKa, aHaJIN3a U
UHTEPIIPETAIAN
UHpOpPMALIUU U
uH(pOpMaIlMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
npodeCCHOHATBHON
JESITEIIbHOCTH

B o01acTH IEHHOCTH HAYYHOTO
NO3HAHHUA:

- ¢(hOpMUPOBAHHOCTD
MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH 1 OOIIECTBEHHOM MPaKTUKU,
OCHOBAHHOT'O Ha JUaJore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM
MHpE;

- COBEPIIEHCTBOBAHUE A3BIKOBOU 1
YUTATEJIbCKON KYJIbTYPhI KaKk
CpPEACTBA B3aMMOJICHCTBHS MEKIY
JIFOABMHU U TMIO3HAHUS MUPA;

- OCO3HaHHE [IEHHOCTH HAYYHOH
JIeSITEIbHOCTH, TOTOBHOCTh
OCYILIECTBIATh MPOEKTHYIO U
HCCIIEI0OBATENILCKYIO IEATEIBHOCTD
WHIWBUIYaJIbHO U B TPYIIIE;
OBJajieHHe YHUBEPCAIbHBIMU
Y4eOHbIMHU MO3HABATEIbHBIMU
JeHCTBUSIMM:

KOHKPETHBIX JKU3HEHHBIX
CUTYAaIIUsX, CBSI3aHHBIX C
BELIECTBAMH U UX
MPUMECHECHUEM;

- YMETb IJITAHUPOBAThH U
BBITIOJTHATH XUMUYECKUI
AKCIIEPUMEHT (TIpeBpalleHUs
OpPTaHWYECKUX BEIICCTB MPH
HarpeBaHuu, MOJIy4eHHE
ATHJICHA ¥ U3yYCHHE €T0
CBOICTB, KQUECTBEHHbBIE
PEaKIUu OPTaHUIECKUX
BEIIECTB, JIeHATYypaIHs
O€JIKOB MPH HArPEBaHHH,
IIBETHBIC PEAKIINU OCITKOB) B
COOTBETCTBUU C MPaBUIIAMH
TEXHHUKHU 0€30M1aCHOCTHU MIPU
00OpallieHuH ¢ BEIIeCTBAMHU U
1a00pPaTOPHBIM
o0opynoBaHueEM,
MIPEJICTABIISITh PE3YJIbTATHI
XUMHUYECKOTO SKCIIEPUMEHTA
B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIIHi
1 (OPMYIIMPOBATH BBIBOJIBI
HA OCHOBE 3TUX PE3YJIbTATOB;
- YMETh XapaKTepru30BaTh
XUMHUYECKHE MTPOIIECCHI,
JIeKAITUe B OCHOBE
MIPOMBIIIIJIEHHOTO TTOJTy4eHUs
CEpHOM KUCJIOThI, aMMHaKa, a
Takke chOPMUPOBAHHOCTD
MIPEACTABICHHI 00 00X
HAyYHBIX TIPUHIUIIAX U
AKOJIOTMYECKUX MpoliIemMax
XUMHUYECKOTO TIPOU3BO/ICTBA;
- YMETh IUIAHUPOBAThH U
BBITIOJTHATH XUMUYECKUI
AKCIIEPUMEHT (pa3ioKeHne
MepPOKCUIa BOJIOPO/IA B
MPUCYTCTBUH KaTaJlN3aTopa,
oTmpesieNieHue Cpebl
PacTBOPOB BEIIECTB C
MOMOIIBIO0 YHUBEPCAILHOTO
WHJIMKATOpa, BIIMSHUC
pa3IN4YHbIX (haKTOPOB Ha
CKOpPOCTh XUMUYECKOU
pEaKIuu, peakliui HOHHOTO
oOMeHa, KaueCTBEHHEIE
peakiuu Ha cynbdar-,
KapOOHAT- U XJIOPUI-aHUOHBI,
HA KaTUOH aMMOHHWSI,




1) 6a3oBbIe JJOrMUYeCcKHE AeHCTBUSI:
- OIIPEACIATH LN JeATEIbHOCTH,
3a/laBas mapaMeTpbl U KPUTEPUU UX
JOCTH>KEHHSI, COOTHOCHUTD
Pe3yNIbTaThl JESTENIHOCTH C
MOCTaBJICHHBIMU 1EJISIMHU;

- HCII0JIb30BATh [IPU OCBOCHHUHU
3HaHUH IPUEMBI JJOTUYECKOTO
MBIIJICHHS - BBIIEISATH XapaKTepHbIe
MPU3HAKY TOHATUI U YCTaHABIIMBATh
WX B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE MOHSTHS J1JIs
0OBSCHEHHS OTJICTBHBIX (DAKTOB U
SIBJICHHIA;

- BBIOMPATh OCHOBAHUS U KPUTEPHUH
JUTS KJIacCU(DUKAIIUU BEUIECTB U
XUMHYECKHUX PEaKIIHii;

- YCTaHaBJIUBAaTh MPUUYUHHO-
CJICJICTBEHHBIE CBSI3U MEKIY
M3Y4aeMbIMU SIBICHUSMU;

- CTPOUTH JIOTHYECKUE PACCYKICHUS
(MHIYKTUBHBIC, J€1YKTUBHBIE, 10
aHAJIOTUH), BBIABIIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX,
(hopMyIHupOBaTh BHIBOJIBI U
3aKJTIOUEHUS;

- IPUMEHSTH B IIPOLIECCEe MMO3HAHMS,
WCTIOb3YEMBIE B XUMHUHU
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH,
peoOpa3oBhIBATH MOJICTHHBIC
MPEACTABICHUS - XUMUUYECKHUM 3HAK
(cuMBOIT) DIIEMEHTa, XUMUYECKast
dbopMyna, ypaBHEHHE XUMUYECKOU
PEeaKINy - IPU PEIICHUH YIeOHBIX
MO3HABATENbHBIX U TPAKTHUECKUX
3a/1a4, IPUMEHSTh Ha3BaHHbIE
MOJIEJIbHBIE MTPEACTABICHUS JJIs
BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKHUX
peaKuuid.

2) 0a30BbIe HCCIeA0BaATEIbCKHE
neicTBUsA:

- BJIaJIETh OCHOBAaMHU METO/OB
Hay4YHOTO ITO3HAHUS BEIECTB U
XUMHYECKHUX PEaKIIHii;

- popMyIHpOBATH LIETU U 33]1a41
HCCIeA0BaHMs, UCIIOJIb30BaTh
MTOCTaBJIEHHBIE U CAMOCTOSITEIHLHO
chopMyIMpPOBaHHBIE BOTIPOCHI B
KauecTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JiIs1 POPMUPOBAHUS

pelieHue
HKCIEPUMEHTATbHBIX 33124
o remam "Metaibl" 1
"Hemeramis") B
COOTBETCTBUU C MPaBUIAMHU
TEXHUKU 0€30MaCHOCTH NpU
oOpallleHHH C BellecTBaMu U
1a00paTOPHBIM
obopyoBaHUEM,
NPECTABIIATH PE3yIbTATHI
XUMHUYECKOT0 SKCIIEPUMEHTA
B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIIHii
U GOPMYIHUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;
- UMETh MPECTABICHHS O
XUMHUYECKON COCTABIISIIOLIECH
€CTECTBEHHO-HAy4YHOHN
KapTUHBI MUPA, POJTH XUMUHU
B [TO3HAHUM SIBJICHUN
npupozbl, B hopMupoBaHuH
MBIIUICHUS U KYJIbTYPbI
JMYHOCTH, €€
GyHKIIMOHATBHOU
IPaMOTHOCTH, HEOOXOIUMOM
JUTSL pEIICHUS TPAKTHYECKUX
3a7a49 ¥ SKOJIOTUIECKH
000CHOBaHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO H
MIPUPOAHON Cpene;

- YMEThH BBISBIISATH
XapakTepHbIe TPU3HAKU
MOHATHH, yCTAaHABIIUBATH UX
B3aMMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MTOHSITHUS
IPU ONMCaHUHU COCTAaBa,
CTPOEHHUSI U PEBPALICHUI
OpPraHUYeCKUX U
HEOPTraHMYECKUX
COCJIMHCHU;

- coOroIaTh MpaBUIa
MOJIb30BaHUsI XUMUYECKOM
MoCyA0H U J1abopaTOpHBIM
000pyI0BaHUEM, A TAKXKE
npaBuiia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMH 110
BBINOJIHEHUIO TAOOPAaTOPHBIX
XUMHUYECKHX OITBITOB;

- U1 00y4aroImuxcs ¢
OTpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3]I0POBBSL:




TUIIOTE3BI IO IPOBEPKE
MPaBUILHOCTH BBICKAa3bIBAEMBIX
CYXKJICHU;

- BJIaJIETh HaBbIKAMH
CaMOCTOSITEJILHOTO TUIAHUPOBAHMS U
MIPOBE/ICHUS YICHUYECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh
YMEHHUsI HaOJII01aTh 33 XOJJ0M
porecca, cCaMoCTOSITEIbHO
IIPOrHO3UPOBATh €0 Pe3yJIbTarT,
dhopmynupoBaTh 0000IICHUS U
BBIBOJIbl OTHOCUTENEHO
JOCTOBEPHOCTH PE3YJIbTAaTOB
HCCIIEI0OBaHMsI, COCTABIISATh
00OCHOBAHHBIN OTYET O
MpojeTIaHHo# padoTe;

- IPUOOPETATH OMBIT YYEHUYECKON
HCCIIEA0BATENIBCKON U IIPOEKTHON
NeSITeIbHOCTH, TIPOSIBIIATH
CIOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
peleHust MPaKTUYECKUX 3a1a4,
MPUMEHEHHIO Pa3IMYHBIX METOIOB
MO3HAHUS;

3) padora ¢ unpopmaumeii:

- OPUEHTUPOBATHCS B PA3IUYHBIX
HCTOYHUKAX UHPOpMAIMK (Hay4yHO-
NOTYJIsipHAs JIUTEpaTypa
XUMHAYECKOTO COAepIKaHus,
CIpaBOYHbBIE TOCOOUS, PECYPCHI
WuTepHera), aHanu3upoBaTh
MH(OPMAIIMIO PA3JINYHBIX BUAOB U
(dbopM mpencTaBiIeHUs, KPUTHUECKH
OLIEHUBATh €€ IOCTOBEPHOCTh U
HETMPOTUBOPEYHBOCTb;

U IPUMEHSITh PAa3JIUYHbIE METOIbI
IIpH MOUCKE U 0TOOpe HH(pOpMaLINH,
HEOO0XOAUMOM 151 BBITTOTHEHUS
y4eOHBIX 3a/]1a4 ONPEEIEHHOTO
THUIIA;

- IPHOOPETATH OIBIT UCTIOTH30BaHUS
UH(pOpPMaIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHHA U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSTEIbHO BbIOUPATh
ONTUMAIIBHYIO (OpMY
MpeicTaBIeHHs] HHPOpMAaIUH
(cxemsl, rpauKu, THarpaMMel,
TaOJIUIbI, PUCYHKHU U IPYTHUE);

- HCIOJIb30BATh HAYYHBIH S3bIK B
KayecTBEe CpeCTBa Ipu padboTe ¢
XUMHAYECKON HH(pOpMaInei:

YMEHHUE IPUMEHSThH 3HAHHS
00 OCHOBHBIX JOCTYITHBIX
METO/IaX MO3HAHUS BEIIECTB
U XUMUYECKUX SIBIICHUIA;

- yMETh HCIIOJIb30BaTh
XMMHUYECKYI0 CUMBOJIMKY JIJISI
COCTaBJICHHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIIEHHOM) hopMyIT
OpraHUYeCKUX BEIIECTB U
YPAaBHEHUN XUMUYECKUX
peaxiuii, U3roTaBINBAaTh
MOJIETN MOJIEKYJ
OpPraHUYECKUX BEIIECTB IS
WJUTIOCTPALK UX
XUMHUYECKOTO U
IIPOCTPAHCTBEHHOTO
CTPOCHHUS;

- YMETb OMPEEISTh BHUIBI
XUMHYECKOH CBSI3H B
OpPraHUYECKUX COCTUHEHUSIX
(oouHapHBIE U KpaTHbBIE);

- YMETh KPUTHUUYECKU
aHATM3UPOBATH XUMUIECCKYIO
uH(pOpMaILIKIO, TOTY4aeMYIO
W3 pa3HbIX UICTOYHUKOB
(cpenctBa MaccoBoi
uHpopmauuu, IHTepHET N
APYTHX);

- YMETh YCTaHaBJIUBATh
MPUHAIIC)KHOCTD
HEOPTraHMYECKUX BEIIECTB MO
UX COCTaBY K ONpPE/IEICHHOMY
KJIacCy/TpyImie COeTMHEHU I
(mpocThIe BelecTBa -
MeTaJIJIbl U HEMETAJLIBI,
OKCHJIbI, OCHOBaHMUS,
KHUCJIOTBI, aM(pOTEepHBIE
THJIPOKCHJIBI, COJIN);

- YMETh YCTaHaBJIUBATh
MPUHAJICKHOCTh U3YUCHHBIX
OpPraHWYECKHUX BEIIECTB IO
UX COCTaBYy U CTPOEHUIO K
OTIpeIeIEHHOMY
KJaccy/Tpynie coeTuHeHun
(YTJI€BOIOPOIBI, KUCIOPOT U
a30TcojepXkKallne
COCIIMHEHUS,
BBICOKOMOJIEKYIISIPHBIE
COC/TMHEHUS ), 1aBaTh UM
HA3BaHUSI 110




MPUMEHSATH MEXITPEIMETHBIC
(pusmueckue U MaTeMaTHYECKHUE)
3HAKU U CUMBOJIBI, (POpMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

- UCTIOJIB30BATh U IPE0OPa30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HarJISJHOCTH;

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

- TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEA0BATENBCKOM, IPOCKTHON U
COLIMAJIbHOMU JESTEIbHOCTH;
Ogiagenne yHHBepCAJIbHBIMH
KOMMYHUKATHBHBIMHU
AefiCTBUSIMU:

- 33/1aBaTh BOIIPOCHI 110 CYILECTBY
o0cyK1aeMol TEMBI B X0JI€ AMajIora
W/WIIN IUCKYCCUH, BBICKA3bIBATh
uaeu, popmMynupoBaTb CBOU
IIPEIIOKEHUS OTHOCUTEIILHO
BBIITOJIHEHUS IIPEJIOKEHHON 3a1a4H;
- BBICTYIIATh C Pe3eHTaluen
pe3yJIbTaTOB NO3HABATEIbHOM
JEATEIBHOCTH, ITOJy4YEHHBIX
CaMOCTOATEJIBHO I COBMECTHO CO
CBEPCTHHUKAMH IIPH BBIIOJIHEHUN
XUMHUYECKOI0 IKCIIEPUMEHTA,
MPAKTUYECKON pabOThI O
HCCIIEA0BAHUIO CBOMCTB U3y4aeMBbIX
BEIIECTB, pealn3alui yueOHOro
MpOeKTa U (POPMYyJIMPOBATH BHIBOJIBI
II0 pe3yJIbTaTaM MPOBEACHHBIX
HCCIEA0BAaHUM IIyTEM COIVIACOBAHMS
MO3UIMHK B X0J1€ 00CYXIEHHS U
oO0MeHa MHCHUSMU;

COBMECTHAasI 1eATeIbHOCTD:

- IOHUMATh U UCIIOJIb30BaTh
MPEUMYIIIECTBA KOMaHHON U
WH/UBUYAIbHOU palboThI,

- IPUHUMATH LIEJIM COBMECTHOU
JESATENIbHOCTH, OPraHU30BbIBATh U
KOOpPJIUHUPOBATH IEUCTBUSA TIO €
JOCTUKEHHIO: COCTaBJIATH IJIaH
JEWCTBUM, PACTIPENEATh POJIH C
Y4€TOM MHEHUI yYaCTHUKOB
00CyXIaTh pe3ybTaThl COBMECTHON
paboThI;

- KOOPJIMHUPOBATH U BBIMOIHSTD
paboTy B YCIIOBHSIX PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aMOJICHCTBUS;

CHUCTEMAaTUYECKON
Homenkiarype (IUPAC), a
TaK>Ke MPUBOIUTD
TPUBUAIBHBIC HA3BAHUS
OTJIEIbHBIX OPraHUYECKUX
BEILECTB (ITUJICH, MPOIUJICH,
alleTUJICH, STUJICHIJIHKOJIb,
TIIMLEpHH, (QEeHOII,
dbopmainberus,
areTanbAeTu ], MypaBbIUHAs
KHCIIOTa, YKCYCHAs KUCIIOTa,
0JICMHOBAs KUCIIOTA,
CTeapuHOBAas KUCJIOTa,
TIII0K03a, PpyKTO3a,
Kpaxmall, [eJUTI0103a,
TJIMIIMH);

- YMETh MPOBOIUTH
BBIYHCIICHHSI 10 XUMUYECKUM
ypaBHEHUAM (Macchl, 00beMa,
KOJIMYECTBA UCXOAHOTO
BEILIECTBA UJTU TIPOJIYKTA
PEaKIuu MO U3BECTHHIM
Macce, 00beMy, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX
BEILIECTB WUJIU TIPOTYKTOB
peaKIum);

- YMETb UCIOIb30BaTh
XUMHUYECKYIO0 CUMBOIIUKY ISt
cocTaBiieHus: GopMyil
BEIIIECTB U YpaBHEHUI
XAMHYECKHUX PEaKIUi,
CHUCTEMAaTUYECKYIO
Homenknarypy (IUPAC) u
TPUBHUAIbHBIE HA3BAHUS
OTJICTTbHBIX HEOPTaHUIECKHIX
BellecTB (yrapHbli a3,
YIJIEKUCIIBIN Ta3, aMMUAK,
raiieHasi H3BeCThb, HeralieHas
W3BECTh, MTUTHEBASI COJIA,
MUPUT U JPYTHUE);

- YMETb ONPEeeTsATh
BaJICHTHOCTH M CTENIEHb
OKHUCJICHHUS] XUMHUYIECKHIX
AIIEMEHTOB B COSAMHEHUSIX
Pa3IMYHOTO COCTaBa, BU/]I
XUMHYECKOH CBSI3U
(xoBasieHTHAs, MOHHAS,
MeTaJIITN4ecKasi, BOAOPOIHAs )
B COCTMHEHUSX, THII
KPUCTAITMYECKON PEIIETKH
KOHKPETHOT'O BElIeCTBa
(aTomMHas1, MOJIEKYJISIpHAs,




- OCYIIECTBIIATH MO3UTUBHOE
CTpaTETHYeCcKOe MOBEICHHE B
Pa3IMYHBIX CUTYaAIUSX, IPOSIBIIATD
TBOPYECTBO U BOOOpa)keHUE, OBITH
MHUUATUBHBIM

Ogiaienne yHUBEpPCAIbHBIMHI
PeryisiTHBHBIMH 1€ CTBUSIMU:

- IPUHSATHE ce0s ¥ IPYTHX JTFOACH:

- IPUHUMATh MOTUBBI U apTyMEHTHI
JAPYTUX JIIOJEH IIpU aHaAJIN3e
PE3yJIbTaTOB EATEIHHOCTH;

- IPU3HABAThH CBOE MPABO U IPABO
JPYTUX JIIO/Iel Ha OLINOKH;

- pa3BHUBATh CIIOCOOHOCTh TOHUMATH
MUD C MO3UIUH IPYTOr0 YEIIOBEKa;

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

OBjajieHHe YHUBEPCAIbHBIMU
Y4eOHBIMHU MO3HABATEIbHBIMH
JleiCTBUSIMM

1) 6a30BbIe JIOTHYECKHE AeHCTBHS:
- CTPOUTH JIOTHYECKUE PACCYKICHUS
(MHIYKTUBHBIC, J€1YKTUBHBIE, 1O
aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX,
(hopMyIHupOBaTh BHIBOJIBI U
3aKJTIOYEHUS;

- IPUMEHSTH B IIPOLIECCEe MMO3HAHMS,
WCTIOb3YEMBIE B XUMHUHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBATH MOJIETHHBIC
MPEACTABICHUS - XUMUUYECKHUI 3HAK
(cuMBOIT) DIEMEHTa, XUMUYECKast
dbopMyna, ypaBHEHHE XUMUYECKOU
PEeaKINH - PU PEIICHUH YIeOHBIX
MO3HABATENbHBIX U TPAKTHUECKUX
3a/1a4, MPUMEHSITh Ha3BaHHbBIE
MOJICJIbHBIC TIPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MTPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUECKUX
peaKuuid.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE
AefCcTBUSA:

- BJIAJCTh HaBbIKAMH
CaMOCTOSTENIbHOTO IJIAHUPOBAHUS U
MPOBEACHUS YUEHUUYECKHUX
JKCIEPUMEHTOB, COBEPIICHCTBOBATh
yMeHUS HaOJII0IaTh 32 XOJA0M
rpoiiecca, CaMOCTOSTENbHO
MIPOTHO3UPOBATH €r0 PE3yJIbTaT,
(dhopMynpoBaTh 00001IEHUS U
BBIBOJIbI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB

WOHHAas1, METaJUIMIecKasi),
XapakTep cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX
COCIMHCHU;

- YMETb KJIaCCU(PUITUPOBATH
XUMHYECKUE PEAKITHH 110
Pa3IMYHBIM MPU3HAKAM
(ducny 1 cocTaBy
pearupyromux BEIecTs,
TEIIOBOMY 3 PeKTy
peaKIyu, U3MEHEHHUIO
CTETIEHEH OKUCIIECHUS
3JIEMEHTOB, OOPATUMOCTH
peaKkiu, y4acTHIO
KaTajm3aTopa);

- YMETh COCTABJIATh
YpaBHEHHUS peaKuit
Pa3IMYHBIX TUIIOB, MTOJIHBIC U
COKpAIIICHHBIC YPaBHEHUS
peakIyii HOHHOTO OOMEHa,
VUUTHIBAs YCIOBHS, TIPH
KOTOPBIX 3T PEAKIIUU UTYT
JI0 KOHIIA;

- YMEThb pacKpbIBaTh
CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA
MOCPEJICTBOM COCTABJICHUS
AIEKTPOHHOTO OallaHca ITUX
peaKuuii;

- YMETh OOBSICHSTH
3aBUCUMOCTBH CKOPOCTH
XUMHYECKON peakinu OT
pa3auyYHbIX (haKTOPOB;
XapakTep CMEUICHUS
XUMHUYECKOTO PABHOBECHS B
3aBUCUMOCTH OT BHEIIHETO
BO3/eHcTBUS (puHIMM Jle
[Tatenbe);

- YMETh MPOBOUTH
BBIYUCIICHHS C
HCITOJIb30BAHUEM ITOHSTHS
""MaccoBas 40 BEIIECTBA B
pactBope", 00BEMHBIX
OTHOIICHHIA Ta30B MpHU
XUMHUYECKHUX PEAKITUIX,
Macchl BEIICCTBA MK 00beMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WU 00BEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIUH
BEIIIECTB, TEII0BOro 3 dekra
pEaKIuu Ha OCHOBE 3aKOHOB
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UCCIIEIOBAHMs, COCTaBIATh
00OCHOBAHHBIN OTYET O
IIpozeIaHHoM padoTe;

Ogiagenne yHHBepCAJIbHBIMH
KOMMYHHMKATHBHBIMHU
ACHCTBUAMMU:

- 33J1aBaTh BOIPOCHI 110 CYLLECTBY
00CyX/1aeMOH TEMBbI B XOJI€ THAJIOTa
W/WIN IUCKYCCUH, BBICKA3bIBATh
uzaeu, GopMyJIupoBaTh CBOU
IPEUIOKEHUS] OTHOCUTEIBHO
BBIIIOJIHEHUS MIPEJIOKEHHOH 3a7auu;
- BBICTYIIATh C NIPEe3CHTaLUeH
pe3yJIbTaTOB NTO3HABATEIbHOU
JeSITeIbHOCTH, TIOITY4E€HHBIX
CaMOCTOSITEJIbHO MJI COBMECTHO CO
CBEPCTHUKAMM IIPU BBIIOJIHEHUH
XUMHUYECKOI'0 IKCIIEPUMEHTA,
MIPaKTU4YECKOH pabOTHI IO
HCCIIEZIOBAaHHIO CBOIMCTB H3y4aeMbIX
BELIECTB, pealin3aluy yueOHOro
poeKTa U (POpMYIMPOBATH BBIBOBI
10 pe3yJibTaTaM MPOBEACHHbBIX
UCCIIeIOBAaHUM ITyTEM COTJIaCOBaHMS
MO3ULMH B X0/1€ 00CYKIEHUS U
00MEHa MHEHUSMU.

OK 07. CopeiicTBOBaThH
COXpaHEHHIO
OKpY’KaroIleH cpespl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
MPOU3BOJICTBA,

3P PEeKTUBHO
JICUCTBOBATH B
Ype3BbIYAHBIX
CUTyaIUsAX

B ob01acTn IKOJIOTHYECKOr0
BOCIIMTAHUSA:

- c(OPMHPOBAHHOCTh
JKOJIOTUYECKON KYJIBbTYpHI,
IIOHUMAaHHUE BIUAHHUA COLUATIBHO-
SKOHOMHYECKHMX  IIPOLIECCOB  HA
COCTOSIHUE IIPUPOTHOMN u
COLIMAIBHOW  CpelIbl, OCO3HaHUE
r7100aIbHOTO Xapakrepa

9KOJIOTHUECKUX TPOOIIEM;

- IUIAHUPOBAHUE W OCYIIECTBICHUE
JICUCTBUI B OKPYXKAIOLIEH cpele Ha
OCHOBE 3HAHUA LEJEH yCTOMYMBOTO
pa3BUTHS YEIOBEYECTBA;

AKTUBHOE  HENpUATHE  JCHUCTBHUU,
NPUHOCSIINX BpEl  OKpYKarolleu
cpexne;

- YMEHUE IIPOTHO3UPOBATH
HEOJIAronmpusiTHbIE  AKOJOTUYECKHE
MOCIIEACTBUSA MPEAITPUHUMAEMBIX
JNEUCTBHMN, TPEAOTBPALIATh UX;

- paclIMpeHue OmbITa AEATEIbHOCTH
AKOJIOTUYECKOW HANPaBJIECHHOCTH;

- OBJIAJICHHEC HaBBIKAMHU Y4eOHO-
HCCIIEIOBATENIbCKOM, TMPOEKTHON |
COLIMAJIbHOM AeSITEIbHOCTH;

COXPAHEHHUsI MACChI BELIECTB,
MIpEBpAIICHUS U COXpaHEHUs
SHEPIHUY;

- YMETb NIPUMEHSATD
MIOJIOKEHUS TEOPUH CTPOCHUS
OpraHuYecKux BemecTs A.M.
Bbytneposa st 00bscHeHUS
3aBUCHUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHECHHUS
MaccChl BEIIECTB;

- YMETb MIPOBOJIUTH PEAKIINH,
MOATBEPKIAOLINE
Ka4eCTBEHHBIN COCTAB
Pa3IMYHBIX HEOPTraHUYECKHUX
BELIECTB, PaclO3HaBaTh
ONBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUUECKUX
BEILIECTB;

- YMETb XapaKkTepUu30BaTh
COCTaB, CTPOEHUE,
(bu3HYEeCKre U XUMUYECKUE
CBOMCTBA TUITMYHBIX
IIPEACTABUTENIEH Pa3IMYHbIX
KJIACCOB OPTraHUYECKUX
BelecTB (METaH, 3TaH,
ATUJIEH, IPONUJIECH, allETUJIEH,
Oyraauen-1,3,
MeTuinOyTaaueH-1,3, 6enson,
METaHOJI, 3TaHOJI,
ATUJIEHTIIUKOJIb, TTIULIEPHH,
(dbeHom, aneTanbaerua,
MypaBbUHAs U YKCYCHas
KHCJIOTHI, TJIF0K03a, Kpaxmall,
LEJUTI0J1032, AMUHOYKCYCHAs
KHCJIOTA), WITIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEKIY
HUMH YPaBHEHUSIMH
COOTBETCTBYIOIINX
XAMHYECKHUX PEaKIUi ¢
HCI0JIb30BaHUEM
CTPYKTYPHBIX (hOpMYyII;

- co0mo1aTh MpaBuiia
IKOJIOTUYECKH
11eJ1ecO00pa3HOro MOBEACHUS
B OBITY U TPYAOBOMH
JIeATETbHOCTH B LEMSIX
COXpaHEHHMsI CBOET0 3/J0POBbs
U OKPYKaIOLLEH IPUPOTHON
cpenbl, 0OCO3HABaTh
OIIaCHOCTb BO3ICHCTBUA Ha
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I[IK 2.1. OcyuectBiusiTh
MOJATOTOBKY, HANAAKy H
obcimy>)kxuBaHue pabodero
MecTa 1 paboThl Ha
TOKapHbIX  CTaHKax ¢
POrPaMMHBIM

yIpaBlIeHUEM

- OBIAQJCHHC HaBBHIKAMH  y4eOHO-
HCCIIEIOBATENIbCKOM,  MPOEKTHOU U
COITMAJIbHOMN JESITEIIbHOCTH;

- BJIAJIETH HaBBIKAMU
CaMOCTOSITEJILHOTO IUIAHUPOBAHUS U
NPOBEACHUSA YUYEHUUECKUX
DKCIIEPUMEHTOB, COBEPIIECHCTBOBATH

yMeHusi HaOJIoJaTh 3a  XOJOM
nporecca, CaMOCTOSTEIILHO
MPOTHO3UPOBATh  €r0  PEe3yJbTar,
dbopmynmupoBat  000OImIEHUS U
BBIBO/IbI OTHOCHTEIIBHO
JIOCTOBEPHOCTH pe3y/IbTaToB
WCCIICIOBAHMS, COCTaBIISATh
000CHOBaHHBII OTYeT 0

MIPOJIEIaHHOM padoTe;

’KUBBIE OpPTraHU3MBI
ONpeIeTIEHHBIX
OpraHUYECKUX BEIIECTB,
MMOHUMAsl CMBICJT TTOKa3aTeNs
ITJIK (mpenenbHO
JIOITYCTUMOW KOHIEHTpALUK),
MOSICHATH Ha IpUMeEpax
CIOoCOOBI YMEHBIIICHUS U
MPEIOTBPALLECHUS X
BpPEIHOT'O BO3/ICHCTBHUS Ha
OpraHHU3M YeJIOBEKa;

- YMETb PacKpbIBaTh CMBICI
nepuoauyeckoro 3akona .M.
MenpeneeBa u
JIEMOHCTPUPOBATH €TO
CHUCTEMaTHU3UPYIOIIYIO,
O00BSACHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;
- YMETb XapaKkTepu30BaTh
(ormuchIBaTH) O0IIHE
XMMHYECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB,
MOJATBEPXKIATh
CyIlIECTBOBaHUE
TeHETUYECKOU CBSI3U MEX]Y
HEOPTraHUYECKUMH
BEILECTBAMHU C TOMOIIbIO
ypaBHEHUU
COOTBETCTBYIOIINX
XAMHYECKUX PEaKIUi;
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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
Pasznes 1. OCHOBBI CTPOEHNS BelIECTBA 6
Tema 1.1. OCHOBHOe cojIep:KaHue 2 OK 01
Crpoenne atoMOB |CoBpeMeHHasi MOENb CTpoeHUst aroMa. CHMBOJIMYECKHH SI3bIK XUMUH. XHUMHYECKHN DIIEMEHT.
XUMHUYECKUX OnekrpoHHas KoHpurypamus aroma. Kimaccupukaius XUMHUECKHX DJIEMEHTOB (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 XuMu4uecKkuid dJ1€MEHT. 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 Tabnauua | [lepuomuueckoro 3akoHa [I.M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHCHHUSI CBOMCTB XHMHYECKHX
J.M. Menneneesa | aneMeHTOB, 00pa3yeMbIX HMH MPOCTHIX M CIOXHBIX BEUIECTB B COOTBETCTBHHM C TOJOXCHHEM
XUMUYECKOro sjeMeHTa B llepuonmueckoit cucreme. MHpPOBO33pPEHUECKOE M HAydyHOE 3HAYCHHE
[Tepuognueckoro 3axona J[.M. MenneneeBa. Ilpornossr [I.MI. MenneneeBa. OTKpbITHE HOBBIX
XAMHYECKHUX JIEMEHTOB.
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.
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CocraBiieHU€ U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOI0OM AJIEKTPOHHOIO
Oananca. OKHCINTENbHO-BOCCTAHOBUTENIbHbIE PEAKLIUU B IPUPOJIE, MPOM3BOACTBEHHBIX MTpoLieccax U
JKU3HEICSITEIIbHOCTH OPTraHU3MOB

Jlexnus Ne3 Turibl XUMHUECKUX pEaKIUil

Jlekuust Ne4 YpaBHEHHS OKHUCIICHUS-BOCCTAHOBJICHUS.

IIpakTnyeckue 3ansitusi Ne2 KonuuecTBeHHbIE OTHOLIEHUSI B XUMUU. OCHOBHbBIE KOJMYECTBEHHBIE
3aKOHBI B XMMHH U PACUETHI 110 YPABHEHMSAM XMMHUYECKUX peakuuid. Mo Kak equHuIa KOJINYeCTBa
BeulecTBa. MomsipHass Macca. 3aKOHBI COXPAaHEHHUsl MacChl U AHEPruM. 3akoH ABorajpo. MoJspHbIi
0o0beM ra3oB. OTHOCUTEIbHAS MJIOTHOCTh ra3oB. Pacdersl 10 ypaBHEHUSM XUMHUYECKUX PEAKIMH C
MCIIOJI30BAaHUEM MAcCChl, 00beMa (HOPMaJIbHBIE YCIOBHS) T'a30B, KOJMYECTBA 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
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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 MK 2.1
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

Pazgen 5. Kuneruvyeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH 6
NMPOTEKAHUSI XUHMHYECKHX PeaKIuii

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 2.1
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 2.1
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. MK 2.1
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 2.1
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 2.1
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 2.1

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 2.1

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
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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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JIluct cornacoBaHuA
BHyTpeHHMIA gokymeHT "O¥[.07 Xumusa_2026_15.01.38_OMC"

CepuiiHelii Homep 311 HonxHocTe ®Uo HO Pezynerart [arta KommeHTapuii
JaBefyHOWNIT OTAENEHUEM Kpeinoe Oner AnekcaapoEny CornacoBaHo 30.05.2026
MeToaucT (BricLLEA Exmxanckan TaTeAHa CornacoeaHo 30.05.2026
KEANUDUKALWOHHAR HOpeeeHa
Kareropua)
[OupekTop Karkoea [lapea XpucaHoeHa Cornacoearo 02.06.2026
[MaeHki cneyuanuet MnakcuKa Anna AnekceesHa CornacoeaHo 03.06.2026
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