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[Iporpamma o011e00pa3zoBaTebHON JUCUUTUTAHBI OO/1.07«XuMus»mo
cnenuanbHoctu  43.02.17 TexHOMOTMM  UHIYCTPUM KpacoThl pa3paboTaHa B
cootBercTBUM ¢ PI'OC cpennero obmero obOpazoBanus(IIpuka3 MunucrepcTBa
oOpa3zoBanusgs u Hayku P® or 17 mag 2012 r. Ne 413 "OO6 yrBepx)aeHUU
dbenepaabHOTO TOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHJapTa CPEIHEro OOIIero
oOpa3oBaHua", ¢ U3MEHEHUSIMU U TONOJHEHUSIMU OT: 29 nexabps 2014r., 31 nekalps
2015r., 29 utonsa 2017r., 24 cenrsiOps, 11 ngexabps 2020r., 12 aBrycra 2022r.), c
yueToM TpeOoBaHui (heiepanbHOro rocy1apcTBEHHOT0 00pa30BaTEIbHOrO CTaHAapTa
cpeaHero mnpodeccHOHANbHOrO oOpa3oBaHusi 1o  chnenuanbHocTH  43.02.17
Texnonoruu wmHaycTpuu KpacoTsl [Iprka3 MunuctepcrBa oOpazoBanus U Hayku PD
oT «24» asrycta 2022r. Ne 355), mpumepHOl OCHOBHOI 00111€00pa30BaTEIbHOM
pOrpaMMbl no gucuumumHe OOM.07  Xumus Uil IPO(PECCUOHATIBHBIX
oOmreoOpazoBaTebHBIX OpraHu3aluii, yTBepkaeHHoW CoBEeTOM MO OIEHKHU
coJlepKaHMsl M KayecTBa MPUMEPHBIX pabouyux mporpamm 0011e00pa3oBaTebHOTO U
COLIMAJIbHO-TYMAHUTAPHOTO ITMKIIOB CPEIHEro MpPOQPECCHOHATBHOTO 00pa30BaHUs
[Iporokon Nel4 or 30 nHosiOpst 2022r., mporpaMMbl BOCIUTAHUS OOYYarOUIUXCSIIO
crietimanbHOCTH 43.02.17 TexHomorun MHAYCTPUU KPACOTHI.

Opranuzanusa-pa3padoTyuK: I'BIIOY «Tponuxnii TEXHOJIOTUYECKUU
TEXHUKYM»
Pa3paboTunk: mpemnomaBaTenb Bbiciiedl  kateropuu, CabupoBa Ombra

BaneatnHoBHA

PaccmoTpena Ha 3acenaHuy UMKIOBOM METOAWYECKOW KOMMCCHHM TpEernojaaBaTesei

obmeoo6pazoBarenbHbIX AuctuminH, OI'CO u EH nukios

[Tpotokon Ne 8 ot «24» mast 2024r.
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1. OBIIAS XAPAKTEPUCTUKA PABOYEM IPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIMHBI OO1.07XUMUA

1.1. MecTo 1MCUMILVIMHBI B CTPYKTYype o0pa3oBaTesibHOI nporpammbl CITIO

O61meobpazoBatenbHas nucuumuHa «XVUMUS» sBnsercs vacTbio MNpeaMETHOM
obnmactu «OOIIECTBEHHBIE HAyKW», H3ydaeTcss B 00I1e00pa3oBaTeIbHOM  ITUKIIC
yueOHoro Ttuiana OIIOII CIIO «TpouIKOro TEXHOJOTHYECKOT0 TEXHUKYMAanIlo
cneunanbHoct  43.02.17  TexHonoruun UHIYCTPUU KpacoTbl, C YYETOM
npodeccruonanpHol HanpasieHHoctu OI'OC CIIO

HGHI/I " IUIaHUPYCMBIC PC3YJIbTATBI:

1.2.1 llenu o6meo0pa3oBaTeIbHON AUCITUTIITMHBI

CDOpMI/IpOBaHI/Ie Y CTYACHTOB XUMHUYCCKOM COCTaBJBI}OHICﬁ CCTGCTBGHHO-Hay‘IHOﬁ
KapTUHBI MHUpa KaK OCHOBBEI MMPUHATHUA peIIIeHI/Iﬁ B KU3HCHHBIX u
IMPOU3BOJACTBCHHBIX CUTYalIUAX, OTBCTCTBCHHOTO ITOBCACHUS B HpHpOlIHOfI cpeac.

3agauu JUCHMUIUIMHBI:

1) chopmupoBaTh NOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHWUS XUMHYECKUX
MPOIIECCOB U SIBJICHUM B OKpYKalolled cpeje, HEeJOCTHOM HaydYHOW KapTHUHBI MUDA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS TPOBOJUTH pacueThl IO XHMHYECKUM (opMynaMm u
YPaBHEHUSAM XUMHYECKUX PEaKIUi, IUIAHUPOBATh U MHTEPIPETUPOBATH PE3YIbTAThHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM IPOBEACHUS XUMHUYECKUX OSKCIIEPUMECHTAIBHBIX
WCCJIeIOBaHMN C COOJIO/IGHUEM TPaBWJI 0€30MacHOTO OOpallleHHsl ¢ BEIECTBAMU U
1a60paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHUSI AHAIM3UPOBATh, OLICHUBATh, IPOBEPATH HA JTOCTOBEPHOCTH U
00001maTh HHOOPMAITUIO XUMUYECKOTO XapaKTepa U3 pa3InIHbIX HICTOYHUKOB;

5) chopmupoBaThH YMEHUS TPOTHO3UPOBATH TIOCIEACTBUS CBOCH JEATEIHHOCTH U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U MTPOU3BOICTBEHHBIX MPOLIECCOB;

6) copMHpOBaTH TOHUMAHKE 3HAYUMOCTH JOCTHIKCHUH XMMHYECKOW HAYKU U
TEXHOJIOTUH ISl Pa3BUTHS COIIMATBLHON U TPOU3BOJACTBEHHOU cdep.



1.2.2.Pe3yabTaThl 0CBOCHHA 0011€00pa3oBaTe/bHON TUCHUILVIMHBI B c00TBeTCTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO.

Ko n HanmeHnoBaHue

P C3yJIbTAaThl OCBOCHUA NUCIUIIIIMHBL

dbopMupyembIx OO61ue (JInuyHbIe, METONPEAMETHBIC) JucuuriuHapHbie (IpeMETHBIC)
KOMIIETCHIIUI
OK 01.0OK 01. B vacTu TpyaoBOro BOCliuTaHus: BJIQJIETh CHUCTEMOW XUMHMYECKUX 3HAHWUH, KOTOpas

Br16upats criocoObl
peleHus 3aaa4q
npodeccroHaIbHON
TeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPY/ly, OCO3HaHHUE IICHHOCTH
MacTEepCTBa,

Tpyoiatooue;

- TOTOBHOCTb K aKTHBHOM JIEATEILHOCTH
TEXHOJOTHYECKOHN U

COIMAJIbHON HAIPaBJIICHHOCTH, CIIOCOOHOCTH
WHUIUUPOBATH,

IUTAHKPOBATh U CAMOCTOSTEIILHO BBIMOJIHATD
TaKyIo

NeSITEIBHOCTD;

- HUHTEpEC K Pa3INYHbIM chepam
npodeccruoHaIbHOM

NeSTEeNHHOCTH,

OBnazeHne yHUBEPCATbHBIMHU Y4COHBIMU
M03HABATEILHBIMU

JIEHCTBUSMU:

a) 0a30BbI€ JTOTUYECKUE ACHCTBUS:

- CaMOCTOSITENIbHO (hOPMYITUPOBATH U
aKTyaJIU3UPOBATH

npo0OsieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABJINBATh CYIIECTBEHHBIN MPU3HAK
WJIA OCHOBAHUS IS

BKJIFOYAET:

OCHOBOIIOJIArAONINE TMOHITUS (XUMUYECKUN DJIEMEHT,
aTom,

JJIEKTPOHHAsE 000JI0YKa atoma, s-, P-, d-3JeKTpOHHBIC

opOuTanu

aTOMOB, VIOH, MOJICKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEITHHOCTD,

CTCTICHb OKHCJICHUS, XUMHUYECKas CBS3b, MOJb,
MOJISIpHAs Macca,

MOJISIPHBIT o0BeMm, yTJIEPOTHBIH CKeJIeT,

(GYHKIMOHAIBHAS TPYIITIA,

paamKal, U30MepHs, H30MEPbl, TOMOJOTUICCKHIA P,
TOMOJIOTH,
YTJIE€BOIOPOJIBI,
COCITMHCHHS,
OHMOJIOTMYECKH aKTUBHBIC BelIecTBa (yIIICBOIBI, JKUPHI,
OenKn),

KHCJIopona- u a30TCOACPIKAIIUC

MOHOMED, oJmMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE

COCMHCHUS, KPUCTANIMUECKass  pelieTKka, THUIIbI
XUMHYECKHUX

peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, IK30- U

CpaBHEHUS, KJIacCU(UKAIINI H 0000IIECHUS; SHAOTEPMHYECKUE, PEAKIMd HOHHOTO  OOMEHa),
- OIIpEeAENATh UEIU AEATEIbHOCTH, 3a1aBaTh | PacTBOD,
napaMeTpbl U AJNIEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIJIECKTPOJIUTUYECKAS




KPUTEPHUH UX JOCTHKEHUS;

- BBISIBIIATHh 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B

paccMaTpPUBAEMBbIX SBICHUSX;

- BHOCUTH KOPPEKTHUBHI B ICSITCIILHOCTD,
OIIEHUBATH

COOTBETCTBHE PE3YJIbTATOB IEIISM,
OIICHUBATh PUCKHU

MOCJIEACTBUI ACITECIbHOCTH,

pa3BHBAaTh KPEATUBHOE MBIIIJICHUE TIPU
PEIICHUY )KU3HEHHBIX

npoOJeM

0) 6a30BBIC HCCIIEIOBATEIBCKHUE ACHCTBHUS:
- BJIaJICTh HaBbIKAMH Y4eOHO-
UCCIIEOBATEIBCKON U MMPOECKTHON
NEeSATeIbHOCTH, HaBBIKAMHU Pa3peIICHUS
npoOeM;

- BBISIBJISITh IPUYHNHHO-CJICJCTBEHHBIC CBSI3U U
aKTyaJU3HpPOBaTh

3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ PEeIICHUs,
HAXOJIUTh ApTyYMEHTHI

JUISL JOKA3aTeNIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpPhI

U KPUTEPUHU PEIICHUS;

- AaHAIM3UPOBATH MTOTYUYCHHBIC B X0/
pelieHus 3a1auu

pe3yIbTaThl, KPUTHUECKHU OIICHUBATH UX
JIOCTOBEPHOCTb,

IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

- YMETh IIEPEHOCHUTH 3HAHUS B

JIVCCOLMALINS,

OKHCJIUTENb, BOCCTAHOBUTEND, CKOPOCTh XUMHUUYECKOU
peakuuu,

XUMHUYECKOE PAaBHOBECHUE), TEOPUU U 3aKOHBI (TEOpus
XUMHUYECKOTO

CTpOEHHsI opranndeckux Bemects A.M. byrtneposa,
TEOPUS

DIEKTPOJIUTUYECKON TUCCOLMALINY, NEPUOAUYECKUN

3akoH J[.1.

Menneneena, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,

CUMBOJIMYECKUI  SI3bIK ~ XUMUH, (HAKTOJIOTHUECKUE
CBEJCHHUS O

CBOMCTBaX, COCTaBe, TMOJY4eHUH U 0Oe30MacHOM
HCTOJIb30BaHUH

BOKHEHIIUX  HEOPraHMYECKUX U  OPraHUYECKUX

BEILIECTB B OBITY U

MPAKTUYECKOMN JeATEIbHOCTH YEJIOBEKA;

W3YUYECHHBIX TOHSITUNA, TPUMEHSITh COOTBETCTBYIOIIUE
MIOHATHS TIPU

OMUCAHUU CTPOEHHUS U CBOMCTB HEOPraHUYECKUX U
OpTraHUYECKUX

BEIIIECTB U WX NPEBPAILCHUI; BBISBIATH B3aUMOCBSA3b
XUMHYCCKUX

3HAHUU C OHATUAMU U TIPEICTABICHUIMU APYTUX
€CTECTBEHHOHAYYHBIX MPEAMETOB;

- YMEThb MCIIOJIb30BaTh HAUMEHOBAHHUS XUMHYECKHX
COCIMHCHUM

MEKyHAPOIHOTO CcOoro3a TEOPETUUECKOMN u
MPUKJIATHON XUMUHU U
TPUBHAIBHBIC  HA3BaHHWS  BAXKHEWUIIMX  BEIIECTB




MO3HABATENBHYIO U MTPAKTUYECKYIO
00J1aCTH KU3HEACIATEIILHOCTH,

- YMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX

obacTew;

- BBIJIBUTaTh HOBBIE UJIEH, TTPEIaraTh
OPUTHHAIBHBIC TTOJIXObI

U PELICHUS;

- CITOCOOHOCTH MX MCIIOJIb30BAaHUS B
MMO3HABATECJILHOU U

COLMAJIBHOM IIPAKTUKE

(3THIICH, alleTHIICH,

TUIEpUH, GeHos, GopManbaeru, YKCycHas KUCIIOTa,
TJIUIUH,

yrapHblil ras3, YIVICKUCIBIM Tra3, aMMHAK, TalleHas
U3BECTb,

HeraiieHas W3BeCTb, MHTbEBas coAa M APYrux),
COCTaBIISATh

(bopMyIibl HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB,

YpaBHEHUS
XUMHYECKUX  peakiuil, OOBACHATbL MX CMBIC;
IIOATBEPKIATh

XapakTepHble  XMMHYECKHME  CBOWMCTBA  BEILECTB
COOTBETCTBYIOIIUMHU

DKCIEPUMEHTAMHU U 3aIIUCAMU YPABHEHUN XUMUUYECKUX
peaKLnii;

- YMETh YCTAHABIMBATh MPUHAJICKHOCTh N3YUYECHHBIX
HEOPraHUYECKUX W  OPraHMYeCKUX  BEIIECTB K
OnpeAeICHHBIM

KJIacCaM U rpynmnaM COEIUHEHUN, XapaKTepU30BaTh UX
COCTaB U

BOKHEUIIIME CBOMCTBA; ONPEACIATh BUJIBI XUMUYECCKUX
CBSI3CH

(KoBaJICHTHAsI, MOHHAsI, METAJNIMYECKAs, BOJOPOIHAs),
THIIBI
KPUCTAJUIMYECKUX
KJ1acCU(UIIMPOBATH
XUMHUYECKHUE PEaKIIUU;
- copMupoBaTh MPEACTABICHHUA: O MaTepHATHLHOM
€JIMHCTBE MHPA,
3aKOHOMEPHOCTSAX |
MIPUPOJIBI; O MECTE U

peleToK BEIIIECTB;

MO3HABAEMOCTH SIBJICHUU




3HAYECHUM XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€
poJin B

o0ecreyeHnn YCTOMUYUBOrO Pa3BUTHsI YEJIOBEUYECTBA: B
peneHnn

po0JIeM PKOJIOTMYECKOM, SHEPreTUYECKON U MUILEeBOU
0€30MacHOCTH, B Pa3BUTHM MEIULMHBI, CO3JaHUU
HOBBIX

MaTepuajgoB, HOBBIX HCTOYHUKOB DJHEPIUM, B
oOecrieyeHuu

palMOHAJIBHOTO IPUPOIONIOIB30BAHUS, B
dbopmMHpoBaHUU
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MHUPOBO33peHUsI W OOIIed KyJIbTyphl YeJoBeKa, a
TaKXKe

IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO U

IIPUPOAHOM CpEE;

- BIAQJETh CHCTEMON XHMHMYECKHX 3HAHWUH, KOTOpas
BKJIFOYAET:

OCHOBOIIOJIArarolue TMOHATHS  (JONOJHUTEIBHO K
CUCTEME MOHITUHI

0a30BOro  ypoBHSI) - HW30TONbI, OCHOBHOE U
BO30YXJIECHHOE

COCTOSTHUE aTOMa, THOpHUIU3AINS ATOMHBIXOPOUTAICH,
xumudeckas cBsa3b (" " wum "', KpaTHbIE CBS3M),
MOJIIpHAas

KOHIIEHTpAIMs, CTPYKTypHas ¢opMyia, HU30MEpHs
(cTpykTypHasi,

reoMeTpHuUIecKast (uuc-TpaHc-u3omepusi), THIIbI
XUMHUYECKUX

peaknmii (TOMO- W TETEPOTCHHBIE, OOpaTUMBIE W




HEOOpaTUMBIE),

pacTBOphl  (MCTUHHBIE, JUCIEPCHBIE  CHCTEMBI),
KPUCTAJUIOTUIPATHI,

CTENEeHb  JHUCCOLUMALMHU,  DJIEKTPOJIM3,  KPEKHHT,
pUbOPMHUHT);

TEeOpUu U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMUS,

Jexalye B OCHOBE T[OHMMAaHUA NPUYMHHOCTH U
CUCTEMHOCTHU

XUMHYECKUX SIBIICHUN, COBPEMEHHBIE MpEJCTaBICHUS
O CTPOCHUU

BEIIECTBA  HA  aTOMHOM,  MOJIEKYJSIPHOM U
HAaJIMOJICKYJISIPHOM

YPOBHSX; IIPEACTABICHNUS O MEXAHU3MAX XUMHUUYECKHUX
peaxkuuii,

TEPMOAUHAMHUUYECKUX U KMHETUYECKUX

3aKOHOMEPHOCTSIX UX

MPOTEKAHUS, O XUMUYECKOM PaBHOBECHH, JTUCTIEPCHBIX
CUCTEMaX,

(dakToNIOrHYeCKue CBEJCHHS O CBOMCTBax, COCTaBe,
MOJIYYCHUU U

6e3omacHOM UCIIOJIb30BaHHUH BaKHEHTITNX
HEOPTaHUYECKUX U

OPraHMYECKHX BEIIECTB B OBITY W TPAKTHYECCKOU
NEeATEIIbHOCTU

YeJI0BeKa; OOIIMUX HaAYYHBIX MPUHIIUIIAX XUMUYECKOTO
MPOU3BOJCTBA (Ha MpUMEpPE MPOU3BOJACTBA CEPHOMN
KHCJIOTHI,

aMMUaKa, METaHoJa, mepepaboTku HePTH);

- yMeTb MPOBOJUTH pPaCUEThl MO XUMUYECKUM
dbopmymnam u




YPaBHEHUSIM XUMHUYECKUX PEAKLHNA C UCIIOIb30BAHUEM
¢u3nueckux BeNWYUMH (Maccel, oObeMa Tra3oB,
KOJIMYECTBA

BEIIIECTBA), XapaKTEePU3YIOLINX BEIIIECTBA C
KOJIMUYECTBECHHOU

9

CTOPOHBI: PACUETbl MO HAXOXKICHUI XUMHYECKOU
(bopMyIIbI

BEIIECTBA; pacyeThl Macchl (00beMa, KOJUYECTBA
BEIIICCTBA)

MIPOJYKTa PEaKIUH, €CIIU OJTHO M3 MCXOIHBIX BEIICCTB
JTAaHO B BUJIC

pacTBopa C  ONPEIEIIEHHOW  MacCOBOM  JOJIEM
PacTBOPEHHOTO

BCIICCTBA WJIM JIaHO B W30BITKE (MMEET MPHUMECH);
pacyeTsbl

MaccoBOM WM OOBEMHON [IOMIM BBIXOJA MPOIYKTa
peakiuy;

pacueTsl TeIoBOoro 3(ddekra peaknuii, 0OBEMHBIX
OTHOLLIEHUU

ra3os;

- YMETh BBIBIATH XapaKTepHbIE TMPU3HAKU W
B3aMMOCBSI3b

W3YYCHHBIX TOHSATUH, MPUMEHSATH COOTBETCTBYIOIIUE
TOHSITHS TIPU

OMHMCAaHUM CTPOCHHUS M CBOWCTB HEOPTaHUYECKUX W
OpPraHNYeCKUX

BEIIECTB M WX MPEBPAIICHHI; BBISABIATH B3aUMOCBS3b
XUMUYECKUX

3HAHWA C TIOHATHUSIMUA W TIPEICTABICHUSMH JPYTUX
IPEIMETOB IS




O0ojiee OCO3HAaHHOTO TOHMMAaHUA U OOBSCHEHUS
CYIIHOCTH

MaTepUalbHOrO  €IMHCTBA MHpPA;  HCIOJIB30BaTh
CHUCTEMHBIE

XUMHUYECKHE 3HAHUS 1St 0OBsSICHEHUS "
MPOTHO3UPOBAHUSA

SABJICHUN, UMEIOIIUX €CTECTBEHHOHAYUYHYIO IPUPOAY;

- YMETh HCIOJb30BATh HAMMEHOBAHMS XHWMHUYECKUX
COCJIMHEHUH

MEKTYHAPOIHOTO coro3a TEOPETUYECKOU "
MPUKJIATHON XUMUU U

TPUBHUAJIbHBIC HAa3BaHUs BEILECTB, OTHOCAIIMXCS K
W3Y4YEHHBIM

KJIaccaM OPraHUYEeCKUX u HEOPraHUYECKUX
COCIUHECHUM;

UCIIOb30BATh ~ XUMHUYECKYIO  CHUMBOJIMKY ISl
cocTaBiieHus popmyn

HEOPraHMYECKUX  BEIIECTB,  MOJICKYJSIPHBIX U
CTPYKTYPHBIX

(pa3BepHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (OPMYJT

OPraHWYECKHX BEILIECTB; COCTABIATH ypPaBHEHUS
XUMUYECKUX

peakiui U pPacKpbIBaTh ux CYILLHOCTb:
OKHCIIUTEIIbHOBOCCTAHOBUTEIBHBIX peakiuit
IIOCPECTBOM COCTaBJICHUS

JIEKTPOHHOTO OamaHca »JTHX peakluid; peaxKIui
MOHHOTO 0OMeHa

IyTEM COCTABJICHHUS MX TOJHBIX WU COKPAUICHHBIX
MOHHBIX

YPaBHEHUH; peaKIUi TUAPOIIN3a, PEAKLINI

10




KOMILIIEKCOOOpa30BaHUs (Ha npumepe
TUJIPOKCOKOMILIEKCOB

[IMHKa W aJIOMHHUS); MOATBEPXKAaTh XapaKTepHbIC
XUMHUYECKUE

CBOWCTBA BEIIECTB COOTBETCTBYIOLIUMU
DKCIIEPUMEHTAMU U

3aIUCSMU YPABHEHUN XUMUUYECKUX PEAKLINM;

- yMeTh KJacCU(UIIMpPOBaTh HEOPTaHUYECKUE U

OpraHu4YecKue
BELIECTBA U XMMUYECKHE PEAKIUU, CaMOCTOATEIHHO
BbIOMpATH
OCHOBAaHHA W  KpUTEpUM I  Kiaccuduxkanuu
U3y4aeMbIX

XUMUYECKHX OOBEKTOB; XapaKTepHU30BaTh COCTaB U
Ba)KHEHIIINE

CBOMCTBA BEUIECTB, MPUHAJICKAIINX K ONPEACITICHHBIM
KJjaccaMm u

IpynIaM CcOeAuHEHUN (MPOCThIE BEIIECTBA, OKCHJIBI,

TUAPOKCUBL,
COJNIM; YIJIEBOJOPOJIBI, TPOCThiE 3UPBI, CHUPTHI,
(b eHOobI,

aJbJIETUbI, KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOKHBIE
aupHI,

KUPBI, YTJIEBOJbI, AMUHBI, AMHHOKHUCIOTHI, OCIKH);
MPUMEHSTh

3HAHUS O COCTaB€ U CBOMCTBAaxX BEIIECTB s
DKCIEPUMEHTAJIbHOU

MPOBEPKU THUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH
MPOTEKAHUS

XUMUYECKUX peakiui u MPOTHO3UPOBAHUS

BO3MOYKHOCTEUN UX




OCYILIECTBJICHUS,
- YMEThb NOATBEPXKIATh HA KOHKPETHBIX MpHUMEpax
XapakTep

3aBUCUMOCTH PEAKLIMOHHOMN CIOCOOHOCTH
OPTraHUYECKUX

COCIMHEHUH OT KPaTHOCTH U THUIIA KOBAJICHTHOW CBS3U
(H n u HH)’

B3aUMHOTO BJIMAHUA aTOMOB W TPyl aTOMOB B
MOJIEKYJIaX; a TaKkKe

OT oco0eHHOCTEN peanuzaunmn Pa3IMYHBIX
MEXaHU3MOB

MPOTEKAHUS pEaKIU;

- YMETh XapakTEepHU30BaTh »JIIEKTPOHHOE CTPOCHHUE
aToMOB (B

OCHOBHOM M BO30YXXJIE€HHOM COCTOSSHUHM) W HWOHOB
XUMHYECKUX

saneMeHToB 1 - 4 mepuonoB Ilepuoguyueckoii cucTeMbl
J.H.

MengeneeBa M HUX  BaJCHTHBIE  BO3MOXKHOCTH,
WCTIOJIb3YS OHATHS

"s", "p", "d-anexTpoHHBIE" OpOUTANIH, SHEPTETUUECKHUE
YPOBHH;

OOBSCHATh 3aKOHOMEPHOCTH HW3MEHCHHS CBOWCTB
XUMHYECKUX

AJIEMEHTOB M OO0pa3yeMbIX HMH COCJIMHCHHH I10
nepuoaaM 1

11

rpyInam;
OK 02. Ucnonp3oBaTh | B o0nacTu HEHHOCTH HAYYHOTO MTO3HAHUS : - YMEThb IUIAHHPOBATh W BBINOJHATh XUMHUYECKUU
COBpPEMEHHBIE - c(hopMUPOBAHHOCTH MUPOBO33PEHUS, DKCIEPUMEHT

CpeJICTBa MTOUCKA,

COOTBCTCTBYIOLICTO

(mpeBpaieHus OPraHuYeCKUX BEILIECTB py




aHanusa u
MHTEpIpEeTalun
uH(popManuu U
UH(pOpMAaIMOHHbIE
TEXHOJIOTUU ISl
BBITNIOJIHEHUS 3a/1a4
npodeccuoHabHON
NesTeNbHOCTH

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
0O0IIEeCTBEHHOMN

MPaKTUKW, OCHOBAHHOT'O Ha AUAOre KyJIbTyp,
CIOCOOCTBYIOIIETO

OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM
MUpE;

- COBEPIIEHCTBOBAHUE A3BIKOBOU U
YUTATEITLCKOU KYJIBTYPhI KaK

CpeICTBa B3aUMOJICHCTBUS MEXKY JIFOJAbBMU U
MO3HAHMS MUPAa;

- OCO3HAHME LIEHHOCTU Hay4YHOU
NEeATeIbHOCTH, TOTOBHOCTh

OCYIIECTBJISITh TPOCKTHYIO U
UCCJIeI0BATEIBCKYIO JEATEIHHOCTD
WHJIMBU]1YaJIbHO U B TPYIIIE;

OBnazeHne yHUBEpPCATbHBIMHU Y4EOHBIMU
N03HaBAaTEIbHBIMU

JIEHCTBUSMU:

B) pabota ¢ uHpopmaImen:

- BJIAJIETh HABBIKAMM TOJYYECHUS
uH(GOpPMAIK U3 UCTOYHUKOB

Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYLIECTBIIATH IOUCK, aHAJIU3,
CHUCTEMATHU3aLIUI0 U UHTEPIPETALIUIO
UHGOPMAITIH PA3IUYHBIX

BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hOpMaTax C
y4eTOM

Ha3HauYeHUs WHOOPMAITUH U TIeJIEBOU
ayJIUTOPUH, BEIOUpast

ONTUMAJIbHYIO (OpMY MPEJCTABICHUS U

HarpeBaHuu,

IIOJIyYEHUE OJTWIEHA W HW3YyYEHHE €ro
KA4€CTBEHHBIE

PEaKIMU Ha aJbJETH/IBI, KpaxMall, YKCYCHYIO KUCIIOTY;

CBOMCTB,

JIeHaTypaIus
OCJIKOB MpU HArpeBaHUM, I[BETHBIC PEAKIIMU OEIKOB;
MPOBOJIUTH
pEaKIIMi HIOHHOTO 0OMEHa, ONpeNeNATh CPeAy BOAHBIX
pacTBOpOB,

KaueCTBEHHbIE peakiuu Ha cynabdar-, kapOoHAT- U
XJIOPUJIAHUOHBI, HAa KAaTHOH AaMMOHHMS; pPEuaTh
AKCIIEPUMEHTAJIbHbIC 33]1a4u

nmo temMam "Metaiuel"!  wu
COOTBETCTBHUH C

MpaBUJIaMU TEXHUKH 0€30TaCHOCTH TIPU OOpaIleHUun C
BEIIIECTBAMH

"Hemeramnnsl") B

U JabopaTOopHBIM O0OpYJOBaHUEM; MPEICTABIAThH
pe3yabTaThl
XUMHYECKOTO JKCliepuMeHTa B (opme 3amucu
YpaBHECHUU
COOTBETCTBYIOIIMX  peakuuii u  (HopMyIupoBaTh

BBIBOJIBI HA OCHOBE
ITHX PE3YJIbTATOB;
- YyMETh aHAIM3UPOBATh XHUMHYECKYI0 HH(POPMAIIHIO,
MOJIy4aeMYIO

U3  pasHbBIX  HMCTOYHUKOB
uH(bOpMaIHH, CeTh
HUutepHer u npyrue);

- BJIaJICTh OCHOBHBIMH METOJIaMU HAy4YHOT'O TO3HAHUS
BEIIECTB U

XUMUYECKUX sBJICHUN (HaAOMIOJEHUE,

(cpeacTtB  MaccoBou

U3MEpEHHUE,




BU3YaJIU3allHH;

- OIICHUBATH JOCTOBEPHOCTh, JIETUTUMHOCTh
uH(popmanuu, ee

COOTBETCTBHE MPABOBBIM U MOPaJIbHO-
ATUYECKUM HOpMaM;

- HCTIOJTB30BAaTh CPEICTBA HHPOPMAITMOHHBIX
U

KOMMYHUKAIIHOHHBIX TEXHOJIOTHHA B PEIICHUU
KOTHUTHBHBIX,

KOMMYHHUKATUBHBIX ¥ OPTaHU3AIMOHHBIX
3a71a4 ¢ COOII0ICHIEM

TpeOOBaHUI YPrOHOMHUKH, TCXHUKH
0e30IacHOCTH, TUTUCHBI,
pecypcocOepekeHHs, IPABOBBIX M STHYECKHUX
HOPM, HOpM

nH(OpMaIIMOHHON 0€30TMacHOCTH;

- BJIJICTh HABBIKAMU PACIO3HABAHUS U
3aIUThl HHPOPMAITUH,

MHPOPMAITMOHHOHN 0€30MacCHOCTH JINYHOCTH;

HKCIIEPUMEHT,
MOJEIUPOBAHUE);

- yMeTb TPOBOJUTH PAaCUYETHI
bopmynam u

YPaBHEHUSIM XUMHUYECKUX PEAKIMNA C UCIIOIb30BAaHUEM
(bU3HUECKUX BETMYUH, XapaKTEPU3YIOLUX BEIIECTBA C

II0 XHMMHYECCKHUM

KOJIMYECTBEHHOU CTOPOHBI: Macchl, obbema
(HOpMaJIbHBIE YCIIOBHUSA )

ra3oB,  KOJMYECTBAa  BEILECTBA;  HCIOJb30BaTh
CUCTEMHBIE

XUMHYECKUE 3HAHMS IS TPUHITHS PEIICHUH B
KOHKPETHBIX

JKU3HCHHBIX CUTYyallUsiX, CBSI3AHHBIX C BEIIECTBAMHU U
150:¢

MIPUMEHEHUEM;

- YMETh CaMOCTOSITEJIbHO IIJIAHUPOBATh W TPOBOJIUTH
XUMHYCCKUMN

IKCIIEpPUMEHT (TMOJyuYeHHe W U3Yy4YeHUE CBOMCTB
HEOPTraHUYECKUX U

OPraHMYECKUX BEIIECTB, KA4YE€CTBEHHBIC PEAKIUU
yIIEBOAOPOIOB

pPa3NUYHBIX  KJIACCOB M KHUCJIOPOJCOAEpPKAIIUX
OpraHNYeCKUX

BEIIECTB, PEIICHHE OJKCIEPUMEHTAIBHBIX 3a/1ad I10
pacro3HaBaHUIO

HEOPTaHWYECKUX W  OPraHUYECKHX BEIIECTB) C
co0uroieHueM

npaBwiI 06e30macHOro OOpamieHusl C BEIIeCTBAMH U
71a00paTOPHBIM

000pyI0BaHHEM, dbopmynHupoBaTh uenu

HCCJICIOBAHUS,




IPENOCTaBIATh B Pa3NMYHON (opMe pe3ysbTaThl
DKCIIEPUMEHTA,

aHAJIU3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTH;

- YMETh OCYLIECTBIIATh LEJICHANPABICHHBIN IOUCK
XUMHUYECKOU

uH(poOpMaIMK B pa3IMYHBIX MCTOYHUKAX (Hay4yHas
yuyeOHOHay4dHasl JINTEpaTypa, CpPeACTBA MacCOBOU
uH(pOpMaIIIH, CETh

WuTepHer u Jnpyrue), KPUTUUECKH aHAJIU3UPOBATh
XUMHUYECKYIO

uH(popMaInio, nepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHH C MMOCTABJICHHOW yueOHOM 3a/1auei;

- BJAJAETh CHUCTEMOW 3HAHUU O METOJAX HAy4HOIO
MO3HAHUS

SBJICHUN NPUPOABI, HCIOIb3YEMBIX B E€CTECTBEHHBIX

HayKax U
YMCHUAMU IMPUMCHATDH OTH 3HaHHUA IIpu
SKCIICPUMCHTAJIIBHOM

HUCCIICOBAHUM  BEIECTB M IS OOBICHECHUS
XUMHUYECKUX SIBJIICHUMH,

HMECIOIIMX  MECTO B  NPHUPOJEC  MPAKTUUYECKOMU
JIeSITEILHOCTH

YeJIOBEKAa U B ITIOBCEIHEBHOM KU3HH;

OK 04. DddexTuBHO
B3aMMO/ICICTBOBATH U
paboTaTh B KOJIJICKTHBE
1 KOMaHjIe

TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIa/ICHUE HaBBIKAMU y4eOHO-
MCCIIEIOBATENBCKOM, TPOEKTHON

Y COLHAIBHOM AEATEIbHOCTH,
Osnajnenue
YHUBEPCaJTbHBIMUKOMMYHUKATUBHBIMU

YyMETh IUIAHUPOBATH U  BBINOJHATH XHUMWYECKUU
DKCIEPUMEHT
(npeBpaieHus OPraHuYeCKUX BEILIECTB pu
HarpeBaHuu,
MOJyYCHUE OTUJIEHA M H3YYEHHE €ro CBOWCTB,
Ka4E€CTBEHHBIE
PEAaKIMU HA aJbJETU/Ibl, Kpaxmas, YKCYCHYIO KUCIOTY;
JICHATypanus




JNECUCTBUAMU:

0) coBMeCTHas IeATeIbHOCTD:

ITIOHUMATh U UCIIOJIb30BATh PEUMYILIECTBA
KOMaH/IHOU U

UHAUBUAYAIBHON paboThI;

- IPUHUMATH LIEJIA COBMECTHOMN
NEeATEIbHOCTH, OPTaHU30BbIBATh

Y KOOPJIMHUPOBATh AEHUCTBHUS 1O €€
JOCTHKEHUIO: COCTABIATh

IJIaH IEUCTBUM, paCIIPEaEIsATh POJIU C
Y4ETOM MHEHUU

YYaCTHUKOB OOCYKJIaTh PE3YJIbTAThI
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBIMOJHATH PabOTy B
YCIIOBUSIX PEAJIBHOTO,

BUPTYaJIbHOTO ¥ KOMOWHUPOBAHHOTO
B3aUMOJICHCTBYS;

- OCYHICCTBIIATH ITIO3BUTHBHOC CTPATCTHYCCKOC

MIOBE/ICHHE B
Pa3TUYHBIX CUTYaLUAX, TIPOSBISATD
TBOPYECTBO U BOOOpaKCHHE,

OBITh UHUIIUATUBHBIM

OBnazeHne yHUBEpPCATbHBIMU
PEryJIATUBHBIMU JEUCTBUIMU:

T') IPUHSATHE CEOS U APYTUX JIFOICH:

- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX
JIOAEH MPU aHATU3E

PE3YIBTATOB JIEITEIIBHOCTH;

- PU3HABATH CBOE MIPABO U MPaBO APYTUX
JFOJIeH Ha OIIHMOKMH;

- pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C

OCJIKOB MpU HArpeBaHHUM, I[BETHBIC PEaKIMU OEIKOB;
IPOBOJUTH

peakuuyu MOHHOTO OOMEHA, ONpPEAEIIATh CPEey BOAHBIX
pacTBOpOB,

KauyeCTBEHHbIE peakUuuu Ha cyinbdar-, KapOoHAT- U
XJIOPUIAHUOHBI, HAa KAaTHOH AaMMOHHMsS; pellaTh
AKCIIEPUMEHTAIBHBIC 3a/1a4n

no TtemaM "Mertamuibl" U
COOTBETCTBHH C

paBWJIAMHM TEXHUKHU O€30MaCHOCTH MpPHU OOpallleHUH C
BELIECTBAMU

"Hemetamnel") B

U J1abOpaTOpHBIM  O0OPYIOBAHHMEM; TMPEICTABISTH
pe3yabTaThI
XMMHYECKOTO JKCIIepUMeHTa B (opme 3amucu
ypaBHECHUU
COOTBETCTBYIOIIMX  peakuuii u  (HopMyIupoBaTh

BBIBOJIBI HA OCHOBE
ATUX PE3YJbTATOB;

-YyMETh CaMOCTOSITEJIbHO IUIAHUPOBATh M TPOBOJUTH
XUMHUYECKUMN

OKCIIEPUMEHT (TMOJyYeHHEe W U3YYCHHE CBOMCTB
HEOPTraHUYCCKUX H

OpPraHWYECKUX BEIICCTB, KA4YeCTBCHHBIC PEAKIUU
YTIIEBOJIOPOJIOB

pPa3IMUHBIX  KJACCOB M KHCIOPOJCOISP KAIINX
OpraHUYECKHUX

BCILIECTB, PEIICHUE SKCIICPUMCHTAIBHBIX 3a1ad II0
pacIio3HaBaHUIO

HEOPraHWYECKUX H  OPraHMYeCKHX BEIIECTB) C
coOroneHneEM

npaBui 0e30macHOTO OOpaleHus C BeIeCTBAaMU M




MO3ULIAH IPYTOTO
YEJIOBEKa;

71a060paTOPHBIM

000pyI0BaHHEM, dbopmynupoBaTh uenu
UCCIICJIOBAHUS,
MPENOCTaBIATh B Pa3MMIHON (OpMe pe3ysbTaThl
IKCIIEPUMEHTA,

AHAJIM3HUPOBATHL U OUCHUBATH UX NJOCTOBCPHOCTD,

OK 07. CopneiicTBOBaTh
COXpPaHEHUIO
OKPY’KAIOLIEH CPELBI,
pecypcocOepeKeHuIo,
MPUMEHSATH 3HaHUS 00
W3MEHEHUHU KJINMaTa,
TTPUHITUTIBI
OEepeKIINBOTO
IPOU3BOJICTBA,

3 PeKTUBHO
JIeHCTBOBATH
BUPE3BBIYAHBIX
CUTYyalusxX

B o61acTu sK0710rMuecKoro BOCIUTAHMUS:

- c(pOPMHUPOBAHHOCTH IKOJIOTUUYECKOM
KYJbTYpbl, TOHUMaHUE

BIIMSIHUS COLIMATIbHO-3KOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE

MPUPOJHON U COLMAIIBHOMN CpeJibl, OCO3ZHAHUE
rJ100aJIbHOTO

XapaKTepa PKOJOTUUECKUX MPOoOIeM;

- IUIJAHUPOBAHUE U OCYIIECTBICHUE JECUCTBUI
B OKpYyXarolien

Cpelie Ha OCHOBE 3HaHMS LIEJIeU YCTOUUYUBOTO
pa3sBUTHS

YeJI0BEUYECTBA;

AKTUBHOE HEMPHUATHE NCUCTBUM, MPUHOCAIINAX
Bpe.

OKPY’KAIOIIEH CPEAE;

- YMEHHUE POrHO3UPOBATH HEOIATONIPUSTHHIC
JKOJIOTUYECKHUE

MOCJIEACTBUS MPEANPUHUMAEMBIX JECUCTBUM,
IIPEAOTBPAIATh UX; PACIIUPEHUE OIBITA
JNEATENTBHOCTU 3KOJIOTHYECKOU
HaIIPaBJIEHHOCTH;

- OBJIaJICHUE HABbIKAMH YUEOHO-
HCCIIEI0BATEIBCKOM, MPOEKTHOM U
COIIMAJIbHOM JICATCIILHOCTH;

- chopMupoBaTh MPEACTABICHUA: O XUMHUUYECKOM
COCTAaBJIAIONICH

€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XMMHUU B
MMO3HAHUU

SBJICHUN TNPUPOJABI, B (OPMUPOBAHWUU MBIIUICHUS U
KYJIbTYPBI

JUYHOCTH, €€  (YHKIHMOHAIBHOM  TPaMOTHOCTH,
HEOOXOIUMOH JUTA

pellieHus TMPAKTUUECKUX 3aJa4 M OKOJIOTHYECKU
000CHOBAaHHOTO

OTHOLIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHON CPELE;

- yMeTh CcOOJIoJaTh  MpaBWiIa  JKOJIOTHYECKH
11€J1€CO00pa3HOro

MOBEICHUS B OBITY U TPYIOBOM JEATEIHHOCTH B LIETAX
COXpaHEHHUs

CBOETO 3J0POBbSI U OKPYIKAIOWIEH MPUPOJTHON CPEIBIL;
YUHUTHIBATh

OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBI
ONPEAECIECHHBIX

BEILIECTB, MOHUMAas CMBICI IOKa3aTedsl MpeaeabHON
JIOITYCTUMOM

KOHILICHTPALINU; YMETh POTHO3UPOBATD,

aHAJIM3UPOBATh U OIIEHUBATH C TTO3UITUI
ADKOJIOTUYECKON 0€30IMacCHOCTH IMOCJIEICTBUS OBITOBOM
u




MIPOU3BOICTBEHHOMN JICSITEIbHOCTH YeJI0BEeKa,
CBSI3aHHOU C

nepepaboTKOM BEIIECTB; HCIOJIL30BaTh MOJIYUYEHHBIE
3HaAHUS I

NPUHATHAS  TPAMOTHBIX  peHieHuid  mpoljeM B
CUTYalUAX, CBI3aHHBIX

C XUMMEM;

- YMEThb OCO3HaBaTb OIIACHOCTb BO3JICHCTBUA Ha
JKUBBIEC OPTraHU3MbI

ONPEEIICHHBIX BEUIECTB, IIOHUMAsi CMBICII MIOKA3aTeNs
MpeEIbHON

JIOIMYCTUMOW KOHUEHTPALIMH, U MOSICHATh HAa IPUMEpPax
CIIOCOOBI

YMEHBIIEHUSI W MNPEAOTBPAIIEHUS WX BPEIHOIO
BO3JEUCTBUS HA

OpraHu3M YeJIOBEKA.

IIK 1.7. BeITIOHATH
CaHUTapHO-
SIHUEMHOJIOTHYECKHUE
TpeOOBaHUS MIPU
IIPEIOCTABICHUHT
NapUKMaXEePCKUX YCIyT

yMEHHE MPOTHO3UPOBATh HEOJATONPUSTHBIC
DKOJIOTHUECKHE

MOCJIECTBUS NMPEANPUHUMAEMBIX JEHCTBUM,
pe0TBpaIllaTh UX; PACUIUPEHHUE OMbITA
JIEeSITEILHOCTH DKOJIOTHYECKOU
HaIpaBJICHHOCTU

YMETh coOo1aTh MpaBUJIa HKOJIOTUYECKHU
1€J1€CO00pa3HOro

MOBEICHUS B OBITY U TPYJIOBOM JEATEIHHOCTH B LIETSAX
COXpaHEHHUs

CBOETO 3/I0POBbSI U OKPYIKAIOIIEH MPUPOTHOU CPEBI




1.3 IlpumeHeHHe JJIEKTPOHHOr0 O0y4YeHUS] M TEXHOJOTHIl JTUCTAHIUOHHOIO
o0pa3oBaHus

Peanuzanus coaep:kaHus MporpaMmbl BO3MOXHA C MPUMEHEHHEM 3JIEKTPOHHOTO
o0y4eHUsT W TEXHOJOTUM NUCTAHIIMOHHOTO OO0pPa30BaHUs,0TKPBITHIX O0pa30BaTEIbHBIX

pecypcoB .

1.4 Peanu3aums cojep:KaHusi MporpaMmMbl i o0yqarommxcs ¢ OB3

Peanuzauus copepxkanusi o0pa3oBaTeIbHON MPOrpaMMbl U KOHTPOJIb PE3YJIbTATOB
€€ OCBOEHHUS HJisi OOy4alollUXCS C OrPAaHWYEHHBIMH BO3MOXHOCTSIMU 3J0pPOBbS U
MHBAJUJOB OPraHu3yeTcs C Y4YETOM OCOOEHHOCTEH HX MCUXO(U3UYECKOTO pa3BUTHS,
WHIUBUIYATbHBIX BO3MOXKHOCTEN U COCTOSIHUS 3710POBbSI.



2. CTPYKTYPA U COAEPKAHUE

OBIIEOBPA3OBATEJBHON YYEFHOM JUCIUILINHBI

2.1. O0bem o0meoOpazoBaTeJbHOH Y4YeOHON IMCHUIIMHBI
HATPY3KH

U BHIbI Yy4yeOHOH

Bup yyeOHol padoThI Oovem uacoe
OobOpa3oBaTesibHasi HArpy3Ka (Bcero) 144
CamocrosiTeqibHass padora
Y4yeOHass Harpy3ka BO B3aUMOJCHCTBMH C NpemnojaBaTesieM 126
(Bcero)
B TOM YHCJIC:
TeopeTnueckoe o0yueHue 84
71a00paTOpPHBIC 3aHITHS 15
MPAKTUYECKUE 3aHATHS 27
ITpodeccroHanbHO OPUEHTUPOBAHHOE COJICPIKAHKE 42
B TOM YHUCJIE:
TEOPUTHUYECKOE OOyUeHUE 8
PAKTHYECKOE 00yUeHus 34
CamocTosTenbHas pabota o0ydaronierocs (BCero)
B TOM YHUCJIE:
camocTosTeNIbHasE paboTa HaJl WHAMBUAYAIBHBIM MPOEKTOM (€Ciu
MPETyCMOTPEHO)
Koncynpranuu 12
Hmoeosas ammecmayus 6 popme  3K3aMmeH 6




2.2. TemaTu4ecKui IJIaH U coaep:kanue nucuunanusl OO0/1.07 XUMUA

Haumenoesanue Cooepotcanue yueonozo mamepuana (0CHO8HOE U NPOPeCcCUOHATbHO- Oovem | Koowt
pazoenos u mem OpUEeHmMuposanHoe), Yyacoe | KomnemeHyuil,
Jlabopamopnsie u npaxmuueckue 3anamus (RPUKIAOHOU MOOYI1b NPU JIUYHOCHIHBIX,
Hanuyuu) MemanpeomemHvix
U npeomMemHuplx
pe3ynomamog,
dopmuposanuto
Komopuix
cnocoocmeyem
71eMenm
npozpammul
1 2 3 4
OcHOBHOE cofepkaHue y4eOHOr0 MaTepuasia 2
Paznen 1. OCHOBBI CTPOEHHUS BelleCTBA 8
Tema 1.1. OCHOBHOE COIEpKAHUE 6
CrpoeHue aToMoB Teoperndeckoe oOyueHue 4 OK 01
XUMHUYCCKHUX CoBpemeHHasi MOJIeJIb CTPOCHUS aToMa. OJEKTPOHHAs KOHQUTypanus
AJIEMEHTOB U atoma. Kimaccudukanus XuMu4ecKux
npupoaa 3JIEMEHTOB (s-, P-, d-ameMeHThb). BaneHTHBIC 37eKTpOHBI. BaleHTHOCTD.
XUMHUYECKOU DNEeKTpOHHASI TPUPOJA XUMUYECKOU
CBSI3U CBS3U. DNEKTPOOTPULIATENIbHOCTh. KOoBanieHTHas CBs3b, €€ PA3HOBUIHOCTH

U MEXaHU3Mbl 00pa30BaHUs

(0OMEHHBIM U JOHOPHO-aKIenTOpHBIN). MoHHas cBs3b. Metanmnnyeckas
cBs13b. BonopoiHas CBs3b.

MeXMONEKyYIIIpHbIE B3AUMOJACUCTBHS.

MN3oTombl, OCHOBHOE M BO30YKIECHHOE COCTOSHUE aToMa, TMOpUAN3aIus
ATOMHBIXOPOUTAIICH.




B TOM 4nce NpakTUYEeCKUX 3aHATUI

Pemenne npaktnyeckux 3alaHuid HA COCTABIIEHUE JJIEKTPOHHO-
rpaduueckux popmyi anemeHToB 1-4

MIEPUOIOB.

Pemenue 3amanuii Ha UCTIOIB30BAHUE XUMUYECKON CUMBOJIMKHA U
Ha3BaHUM COCIMHEHUM 110 HOMEHKJIAType

MEXKIYHAPOAHOTO COK3a TEOPETUUECKOU U MPUKIATHOU XUMUU U
TPUBUAIBHBIX HA3BAHUU JIJISI COCTABIICHUS

XUMUYECKUX POPMYJT ABYXaTOMHBIX COEUHEHUM (OKCUIOB, CYyIb(PHUI0B,
TUAPUIIOB U T.I1.) U JPYTUX

HEOPTraHWYECKUX COCAMHEHUMN OTACIBbHBIX KJIACCOB.

Tema 1.2.
ITepuoanueckuii
3aKOH M Tabiuia
J1.. MenpeneeBa

OcHoBHOE COACPIKAHUC

TeopeTI/IquKoe 06y‘ICHI/IC

[IpakTrueckue 3aHATUS

[Tepnonuueckas cucrema xumuueckux aneMmeHToB .. Menneneena.
O®usznueckuu cmoich [lepuoanueckoro 3axkona JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB,
00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MTOJIOKEHUEM XUMHYECKOT0 3seMeHTa B [lepuoanueckoit cucrtemMe.

Mengeneena. [Ipornossl JI.11. Menaeneea. OTKpbITHE HOBBIX
XUMHYECKUX 3JI€MECHTOB.

Pemenune npakTMKo-OpUEHTUPOBAHHBIX TEOPETUUCCKHUX 3aIaHUN Ha
XapaKTEePU3AIUI0 XUMHUYECKUX AJIEMEHTOB «MeTramtndeckue /
HEMETAUIMYECKUE CBOMCTBA, AJIEKTPOOTPULIATEIIBHOCTh U CPOJICTBO K
BJIEKTPOHY XUMHUUYECKHUX 3JIEMEHTOB B COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHHUEM U TOJIO)KEHUEM B IEPUOJUYECKON CUCTEME XUMUYECKUX
anemenToB J[.1. MennaeneeBay.

MupoBo33peHueckoe U HaydyHoe 3HaueHue [lepuonnueckoro 3axkona JI.H.

OK 01
OK 02

Pa3nen 2. XuMHuyecKue peakiuuu

12

Tema 2.1. Tunst

| OcHoBHOE coepkaHne

OK 01




XUMHUYECKUX
peakuu

TeopeTnueckoe o0yueHue

N

Knaccuduxanus v TUIIBI XUMUYECKUX PEAKIUM C ydacTUeM
HEOpPraHUYECKUX BeleCTB. KOMMUECTBEHHBIE OTHOIIEHUS B XUMUH.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUETHI IO YPABHEHUSIM
XUMHUYECKUX peakiuii. MoJib KaK eIMHULIA KOJIMYECTBA BELIECTBA.
MonspHas Macca. 3aKOHbI COXPAaHEHUSI MacChl U SHEPTUU. 3aKOH
ABorajipo. Mossipablit 00beM Ta30B. OTHOCUTEIbHAS TNIOTHOCTD Fa30B.
Peakiiuu koMIuiekcooOpa3zoBaHusl C y4aCTUEM HEOPTaHMUECKUX BEIIECTB
(Ha mpUMepe TUIPOKCOKOMIUICKCOB IIMHKA U aJTFOMUHUSA).

HpaKTI/I‘IeCKI/Ie 3aHATUA

CocraBneHne ypaBHEHUN peakUil COEAUHEHUS, PA3JIOKEHUS, 3aMEIICHNUS,
oOMeHa. YpaBHEHHUsI peaKkIuii TOPEHUs, HOHHOTO 0OMeHa, OKUCIICHHUSI -
BOCCTAHOBJICHMS. PacyeT KOJMUYECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX
BEILIECTB U MPOJYKTOB peaKIUuu. PacueT KOMTMYECTBEHHBIX XapaKTEPUCTUK
IIPOJIYKTA PeaKIuu COSTUHEHHUSI, €CITH OJTHO U3 BEIIECTB JaHO B U30BITKE
W/WIIH COAEPKUT TTpUMecH. PacueT MaccoBO# Mt 00BEMHOM JT0JIM BBIXO/1a
IPOJIYKTA pEaKIUU COEIUHEHHS OT TEOPETUYECKH BO3MOKHOTO. Pacuer
00BEMHBIX OTHOIIIEHUH Ta30B. PacueT macchl (00beM, KOTHMUECTBO
BEILECTBA) MPOAYKTA PEAKIINH, ECIIU OJHO U3 BEUIECTB JaHO B BUJIE
pacTBOpa C ONPECIICHHON MAaCCOBOW 10JIEM PACTBOPEHHOI'O BEIIECTRBA.

VYpaBHEHUS OKHUCIICHHUSI-BOCCTAHOBIIEHUS. CTETIEHb OKUCIICHUS.
OkucnuTesnb 1 BOCCTAaHOBUTEIb. OKUCIUTEIbHOBOCCTAHOBUTEIBHBIE
peaKkiuu B IPUPOJIE, NPOU3BOACTBEHHBIX IIPOIIECCaxX U
KU3ZHEACATEIbHOCTU OpraHu3MoB. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIN
noteHuan cpeasl. CocTaBieHUE U ypaBHUBAHUE
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIUA METOJIOM 3JEKTPOHHOTO
Oananca. TuMUYHBIC HEOPTAHUYECKUE OKUCITUTEIHN U BOCCTAHOBUTEIH.
DIEKTPOJIU3 paCTBOPOB U PACILJIABOB COJIEH.

Tema 2.2.
DNEeKTpOoIUTHYECKAs
JTUCCOTIMATIHS 1

OcHOBHOE cofepkaHue

OK 01




HOHHBIA OOMEH

TeopeTnueckoe oOyueHue

Teopust ANEKTPOAUTHUECKON Jucconauu. Peakiinn HOHHOro oOMeHa.
CocraBieHue peakiiiii FOHHOro 0OMeHa MyTEeM COCTaBJICHUS X MOJHBIX
Y COKpALIEHHBIX MOHHBIX YPaBHEHUM. [ Haponn3 coneil. 3HaueHue
TUApOoIIN3a B OMOJOrnYecKux 0OMEHHBIX nporeccax. [I[pumenenue
TUAPOIIN3a B IPOMBIIIIEHHOCTH.

JlaGopatopHbie 3aHITHS

JIabopatopnas padota «Peakuuu ruaponusay. UcciaenoBanue cpesl
PacTBOPOB COJICH, 0Opa30BaHHBIX CUJIBHBIMU U CIA0BIMH MPOTOJIUTAMH, U
UX peaklMii ¢ pacTBOpaMH LIeN04YH U kapOoHaTta HaTpus. CocTaBlieHHe
peaKIMi THAPOJIN3A COJIEH.

Pasznea 3.

CTpoeHue U CBOICTBA HEOPraHMYECKHUX BelIeCTB

26

Tema 3.1.
Knaccudukarmus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTraHUYECKUX
BEIIECTB

OcHoBHOE COACPIKAHUC

TeopeTnueckoe oOyueHue

»

[Ipeamer Heoprannueckoi xumMuu. B3anMocCBs3bp HEOPraHUUECKUX
BeniecTB. Knaccudukaius HeopraHudeckux BeecTs. [IpocTeie u
CJ0HbIE BemlecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUIBI,
TUAPOKCUABI, KUCHOTHI, con). HOMeHknaTypa u Ha3BaHuUe
HEOPraHMYECKUX BEIIECTB UCXO/SI U3 UX XUMUYECKON (HOPMYIIbI MU
COCTAaBIICHUE XUMUYECKON (OPMYIIBI UCXO/IS U3 HA3BaHMs BEIIECTBA 110
MEXIYHAPOJHOW WJIM TPUBHAIBHON HOMEHKIATYpe. MEeXMONEKYIISIpHbIE

B3anmoencteus. Kpucramnoruaparel. ArperatHple COCTOSIHUSL BELIECTBA.

Kpucrammmueckue u amopdHbIe BemecTBa. TUITBI KPUCTAINTHYECKUX
pemeTok (aToMHasi, MOJIEKYJsipHAs, HOHHAS, METaJUIM4eCcKas ).
3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THITA KPUCTAILTMIECKOM
pewetku. [Ipuunnabl MHOTOOOpa3us BemecTB. COBpEMEHHbIE
MPEICTABIICHUS O CTPOSHUHU TBEPABIX, JKUJIKUX U Ta3000pa3HbBIX BEIIECTB.
JKunkue KkprucTaibl.

[IpakTrueckue 3aHsATHS

OK 01
OK 02




Pemienue 3aau Ha pacyeT MaccoBOM 70U (MacChl) XUMUYECKOTO
aJIeMeHTa (COeAMHEHMsI) B MOJIEKyJie (cMecH). Perenue npakTuaecKkux
3a/laHui 110 KJIaccu(UKaIMi, HOMEHKIIAType U XUMUYECKUM (popmyiam
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIaCCOB (HA3bIBaTh U COCTABIAThH
(OopMyJIbl XMMUYECKUX BEILIECTB, ONMPEAEIATh MPUHAMIECKHOCTH K KIACCY).
HcTounuku xumMuuecko nHopmanuu (HayyHas U yueOHO-Hay4dHas
JAUTEpaTypa, CpeACTBa MaccoBo nHPopManuu, cetb IHTEpHET U apyrue).
[Touck nudopmanuu no Ha3BaHUAM, UJIEHTU(DUKATOPAM, CTPYKTYPHBIM
dbopmynam.

Tema 3.2. ®uzuko-
XAUMHYECKHE
CBOMCTBa
HEOPTraHUYECKUX
BEIIECTB

OcHoOBHOE COACPIKAHUC

10

TeopeTI/I‘ICCKOC 06y‘ICHI/IC

10

Mertamnbl. O01ue Gpu3ndecKkue 1 XMMUYECKHe CBOMCTBA METAIIJIOB.
Crioco0b!I mosryueHus. 3Ha4eHUE METAJIJIOB U HEMETAJIJIOB B IPUPOJE U
KU3HENEATEIbHOCTH YeI0BeKa U opraHu3MoB. Koppo3usi MmeTaioB: BUIbI
KOPPO3HH, CIIOCOOBI 3aLIUTHl METAJIIIOB OT KOPPO3HH.

Hemeramnpbl. O6mue Gusnyeckue U XUMHUYECKUE CBOMCTBA HEMETAILIOB.
Tunuuneie coiictBa MetauioB [Y— YII rpynn. Knaccudukamnus u
HOMEHKJIaTypa COeIMHeHU HeMeTauioB. KpyroBopoTsl OMOTeHHBIX
AJIEMEHTOB B MPHUPOJIE.

XVMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB
(OKCHAOB, THAPOKCHIOB, KUCIIOT, COJIEN U Ap.). 3AKOHOMEPHOCTH B
U3MEHEHHH CBOWCTB IMPOCTHIX BEIIECTB, BOJAOPOIHBIX COCAMHEHHH,
BBICIIINX OKCHUJIOB M TUIPOKCHJIOB.

[IpakTrueckue 3aHATHA

CocraBiieHle ypaBHEHUN XUMUUYECKUX PEAKLINNA C yHACTUEM MPOCTHIX U
CJI0’KHBIX HEOPTaHUYECKUX BEIIECTB: OKCHJI0B METAJLIOB, HEMETAJIIOB U
aM(OTEPHBIX ITIEMEHTOB; HEOPTaHUIECKUX KUCIOT, OCHOBAHUH U
aM(OTEPHBIX TUAPOKCHUIOB, HEOPTAHUYECKHUX COJIEH, XapaKTePU3YIOIINX
WX CBOMCTBA. Pelenne mpakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX
3aJJaHUM HA CBOMCTBA M MOJIYYEHUE HEOPTraHNYECKNX BEIIECTB.

JlabopatopHbie 3aHATHS

OK 01
OK 02




Jlaboparopnas pabota «CBOIICTBa METAJNIOB U HEMETAILIIOBY. 2

UccnenoBanue GU3NUECKUX U XUMUYECKUX CBOMCTB METAIIJIOB U

HEMETAJUIOB. PellleHne 3KCIepuMEeHTAIBHBIX 3aa4 110 CBOWCTBAM

XUMHUYECKUM CBOMCTBAM METAJIIOB U HEMETAJUIOB, IO PACTIO3HABAHUIO U

NOJIYYEHUIO COETMHEHUN METAJIJIOB 1 HEMETAJLJIIOB.
Tema 3.3. OCHOBHOE cojiep>KaHue 6 OK 01
IIpouzBoacTBO TeopeTnueckoe o0yueHue 4 OK 02
HECOPTraHUYCCKUX OO61Me npeacTaBiaeHus O MPOMBIIUIEHHBIX CIOCO0aX MOIYYEHUS 4
BEILECTB. 3HAYCHHUE U | XUMHUYECKUX BEIIECTB (Ha MPUMEPE MIPOM3BOICTBA AMMHUAKa, CEPHOI
NpUMEHEHHE B OBITY | KKCIIOTHI). UepHas U LBeTHas MeTauTyprus. [IpakTHuecKoe IPUMEHEHNE
1 Ha MPOU3BOJACTBE DJICKTPOIN3A I MOJIyYCHMS IICIOYHBIX IICJIOYHO3EMEIbHBIX MCTAJIIIOB U

amomuHus. CTEKIIO U CUJIMKATHAs TPOMBIIUIEHHOCTh. [Ipobiema oTxo10B

¥ TOOOYHBIX MPOAYKTOB.

[TpakTryeckue 3aHATUS 2

Pemienre nmpakTHKO-OPUEHTUPOBAHHBIX 3a/IaHUHN O POJIM HEOPTraHUYECKOu | 2

XUMHH B Pa3BUTUU METUIIMHBI, CO3/TaHUH HOBBIX MaTEpHAIOB (B

CTPOUTEINBCTBE U AP. OTPACISAX IPOMBIIIIEHHOCTH ), HOBBIX HCTOYHHUKOB

SHEPruu (aIbTepHATUBHBIC UCTOUHUKHN YHEPTUH) B PELICHUHU TTPOOIIeM

HKOJIOTHYECKOM, SHEPreTUUECKON 1 MUIIEBOI 0€301MacHOCTH
Paznen 4. CTpoeHue U CBOIICTBA OPraHM4YeCKUX BelleCTB 44
Tema 4.1. OCHOBHOE coiepKaHUE 10 OK 01
Knaccudukarmus,
CTPOCHHUE U Teopetnueckoe 0OydyeHue 8
HOMEHKJIaTypa [IpenmeT oprannyecko XumMun. B3auMocBsA3b HEOPraHUYECKUX U 8
OpraHUYECKUX OpPraHUYECKUX BEIIECTB. XUMUYECKOE CTPOEHUE KaK MOPSIOK COEAUHEHUS
BCHICCTB aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEGHTHOCTH. OCHOBHBIE TIOJIOKEHHUS

TEOPUN XUMUYECKOTO CTPOEHHUS OPraHUYECKUX coeTuHeHn A. M.
bytnepoBa. YrnepoiHblii CKEJIET OPraHuYeCKOW MOJIEKYIIBI.
MomnekynsipHble U CTPYKTYpHBIE (pa3BepHYThIE, COKPAIICHHEIE)
xumuyeckue Gopmyiibl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMUYECKOT O




CTpoeHusi MosieKyJl. 3oMepust u uzomepsl (CTpyKTypHas,
reomeTpudeckas (uc-Tpanc-uzomepusi). KpatHocTh XUMHUECKOH CBSI3U.
[lonstue o pynkuronansHo# rpynmne. [IpuHuune! Kaaccupukauu
OpraHUYeCKUX COeAUHEHUN. MexayHapoHas HOMEHKIATypa U
IPUHIMUITBI HOMEHKJIATYPbl OPraHUYECKUX COETMHEHUM.

[IpakTnueckue 3aHATUA

HoMmenkitatypa opraHn4ecKuX COeIMHEHNN OTAENIbHBIX KIAaCCOB
(HachIlIEHHbIE, HEHACBIILIEHHBIE U apOMAaTUYECKUE YTIEBOAOPOIbI,
CIUPTHI, (EHOJIbI, ANIbIETUIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U AP.)
CocraBieHue NOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (POpMYIT
OPraHUYEeCKUX BEILIECTB OTAECIBHBIX KJIACCOB, UCIIOJIb3Ysl UX HA3BAHUS 110
cUcCTeMaTH4ecKoil HoMeHkiatype. Pacuersl npocteiiiieit popmyibt
OpraHNYeCcKO MOJEKYJIbl, UCXOs U3 AJIeMEHTHOro coctana (B %).

Tema 4.2. CBoiicTBa
OPraHN4YEeCKUX
COeIMHEHNH

OcHoBHOE COACPIKAaHUC

26

OK 01
OK 02

Teopetnueckoe oOyueHue

22

PU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COEUMHEHUIN OTAEIbHBIX
KJ1accoB (0COOEHHOCTH KIIacCU(DUKAIIMU U HOMEHKJIATYphl BHYTPH Kjlacca;
TOMOJIOTHYECKUH psii v 001ast popMyia; usomepus; puanyeckue
CBOMCTBA; XMMHUYECKHE CBOMCTBA; CITIOCOOBI MOTYUYCHHUS):

— IpeJeIIbHBIE YIIIEBOAOPOALL. ['OpeHrne MeTaHa KaK OJUH U3 OCHOBHBIX
UCTOYHUKOB TEIJIa B TPOMBIIINICHHOCTH U ObITy. CBOMCTBA MPUPOTHBIX
YTJIEBOAOPOJI0B, HAXOXK/ICHUE B IPUPOJIE U TPUMEHEHNE AJIKAHOB;

— HeMpeAebHBIE U apOMaTHYECKHUE YIIIeBOI0poabl. [lomumepusanus
ATUJICHA KaK OCHOBHOE HaIlpaBJICHUE €T0 UCTO0JIb30BaHuA. [ opeHue
areTuIeHa KaKk HCTOYHUK BRICOKOTEMIIEPATYPHOTO TJIaMEHH JIJIsl CBapKHU U
PE3KH METAJIJIOB;

— KHACTIOPOJICOAEPIKAIIE COSTMHEHHUSI (CIIUPTHI U TIPOCTHIE PUPHI,

(b eHOITbI, aNTbIETHIBI U KETOHBI, KAPOOHOBBIE KHCIOTHI U UX
npousBoHbIE). [IpakTHYEeCKOE MPUMEHEHNUE dTUIICHTIIUKOIS, TIUIEPUHA,
denomna. [Ipumenenune dhopmanpaernaa, aneraibIeruaa, yKCyCHON

12




KHUCJIOTHI. MbllIa KaK COJU BBICIITUX KapOOHOBBIX KUCIOT. Moromue
CBOMCTBA MBIJIA;

— a30TCOZIEprKalllke COeNMHEHUs (AMUHBI U aMUHOKHUCIIOTHI, OCTIKH).

Knaccuduxanus u 0coOEHHOCTH OpraHUYeCKUX peakiuid. PeakiinonHubie
neHTpbl. Pagukansl. [lepBoHavanbHble NOHATHS O TUIIAX U MEXaHU3MaX
OPraHUYEeCKUX PEaKIUu.

[IpakTnueckue 3aHATUA

Pemenue OCIOYCK HpeBpaH.[eHHfI Ha TCHCTUYCCKYIO CBA3b MCKIY
Kji1aCCaMH OPraHUYCCKUX COCI[I/IHGHI/If/'I C COCTaBJICHUEM Ha3BaHUM
OpPraHUYCCKHUX COGI[I/IHCHI/Iﬁ I10 TpHBHaHBHOﬁ 50041 MeX(HYHapOHHOﬁ
CUCTEMATHUUYECKOU HOMCHKJIATYPC. Pemenue PaCUYCTHBIX 3aaa4 110
YPaBHCHHAM peaKuMﬁ C YU4aCTUCM OPIraHNYCCKHUX BCUICCTB.

JlaGopaTopHbie 3aHITHS

JlaGopatopnas padota «IlonyueHnue sTHIIeHa U U3yYEHUE €r0 CBONCTBY.
[Tony4yenue 3TusIeHa U3 3TaHOJIAa B TAOOPATOPUU U U3YUEHHUE €TO
bu3MUeCcKUX U XUMHYECKUX cBOUCTB. COCTaBICHUE PEaKIINii
IPUCOEMHEHUS U OKUCIICHUS Ha TIpUMepe dTHiIeHa. Pelienne pacyeTHbIX
3aJlay C UCMOJB30BAHUEM IJIOTHOCTHU T'a30B MO BOJIOPOY U BO3IIYXY.

Tema 4.3.
Opranuueckue
BEIIIECTBA B
KUZHEJIESITEILHOCT U
YyeJIoBeKa.
[Ipon3BoacTBO U
MIPUMEHEHHE
OpraHUYECKUX
BEILIECTB B
MIPOMBIIIJIEHHOCTH

OcHoBHOE COACPIKAHNC

OK 01
OK 02

Teoperndeckoe obyueHue

»

buoopranunyeckue coenunenus. [I[pumenenne u Ononoruyeckas poib
yriaeBoaoB. OKUCIEHHUE YTIIEBOJOB — UICTOYHUK YHEPTUU KUBBIX
opranu3mMoB. O01acTu NpuMeHeHHs] aMUHOKUCHOT. [IpeBpaiiiennst 6enKoB
UMM B opranu3me. buonorudeckue pyHkmnu 0eakoB. buonornieckue
byHKIMN KUPOB. Poth Oprannyueckoii XUMuuU B PeIIeHUH PoOIemM
NUIIeBoi 0e30macHoCTH. HyKIIenHOBBIE KUCIIOTHI: COCTaB M CTPOCHUE.
Crpoenue Hykieotu10B. CoctaB HykiaenHoBbIX kucioT (JIHK, PHK).
Pob HYKIIEHMHOBBIX KHCIIOT B JKU3HEJAEATEIBHOCTH OPTraHU3MOB.

[Ipon3BOACTBO OPraHMYECKUX BELIECTB: MPOU3BOICTBO METAHOJIA,
nepepadoTka HedTH. [lonudTHIICH KaK KPYITHOTOHHAKHBIN MPOIYKT




XUMUYECKOro mpou3BojcTBa. [Ipumenenue stunena. [IpousBoacTBo u
MPUMEHEHHE KayuyKa U pe3uHbl. CHHTETUYECKUE U UCKYCCTBEHHBIC
BOJIOKHA, X CTPOEHHUE, CBOMCTBA. [[pakTdeckoe UCroap30BaHue
BOJIOKOH. CUHTETHYECKHUE IJICHKU: U30JIAIUS JJIsl TPOBOJIOB, MEMOPAHBI
JUISl OTIPECHEHUS BOJIbI, 3aIlIUTHBIE TIJICHKH JIJISI aBTOMOOMIICH, TIaCThIPH,
XUpYypruveckue nopsizku. HoBble TEXHOIOTUHU JadbHEHIIEro
COBEPIICHCTBOBAHUS MOJTMMEPHBIX MaTepuayioB. Posib oprannyeckoi
XUMUU B PEIICHUH MPOOJIEM IHEPTETUUECKON O€3011aCHOCTH, B pa3BUTUH
MEIUIIUHBI, CO3/IaHUHM HOBBIX MaT€pUaJIOB, HOBBIX HICTOUHUKOB SHEPTHUU
(aIbTepHATUBHBIE UCTOYHUKH YHEPTHUN).

HpaKTI/I‘IeCKI/Ie 3aHATUA

Pemenue MMPAaKTUKO-OPUCHTUPOBAHHBIX Sa}IaHI/Iﬁ 110 COCTaBJICHUIO
XUMHYCCKHNX peaKuHﬁ, OTpaXaronux XUMHYCCKYIO0 aKTUBHOCTD
OpPraHUYCCKHX COGJII/IHGHI/Iﬁ B Pa3JIMYHBIX Cpcaax (HpI/IpO}IHLIX,

6I/IOHOI‘I/I‘{€CKI/IX, TGXHOFCHHBIX).

Pasznen 5. Kuneruuec

XUMHYECKUX peakuui

KHE H TEPMOJUHAMHUICCKHUE 3AKOHOMEPHOCTH ITPOTCKAHUA

10

Tema 5.1.
Kunetnueckue
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHYECKHUX
peakiuin

OcHoBHOE COACPIKAHNC

OK 01
OK 02

Teoperndeckoe oOyueHue

Xumudeckue peakiuu. Kiraccudukaiys XuMHUIeCKUX PEaKIHi: 10
¢dazoBOMy cocTaBy (TOMOTEHHBIE ¥ T€TEPOTEHHBIE), 110 UCTIOIB30BAHUIO
KaTanu3aTopa (KaTaJIuTUYECKUEe U HeKatauTuyeckue). CKopocTh
peakinu, ee 3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPUPOIBI
pearupyromnmx BeMeCTB, KOHIIEHTPAIUU PearupyolnX BEIIeCTB,
Temmepatypsl (pasuio Baat-I'odda), momanm peakiimoHHOH
MOBEPXHOCTH, HAIMYUA KaTajau3zaTopa. Poip katain3atopoB B IPUPOJIE U
POMBIIIJIEHHOM MPOU3BOJICTBE. DHEPIrUsl aKTUBALIMHU. AKTUBUPOBAHHBIN
komruiekc. Katanuzaropsl 1 katanu3. Poiap kaTann3aTopoB B IPUpPOJIE U
MIPOMBIILJIEHHOM MPOU3BOJICTBE.

JlabopatopHbie 3aHATHS




N3y4eHue 3aBUCMMOCTH CKOPOCTU XUMUUYECKON PEAKLUUA OT
KOHLIEHTpAIMU pearupyroiux BeulecTB U Temneparypsl. JlaboparopHas
pabota Ha BbIOOp: 1. JTaGopaTopHas pabota «OnpeaeneHne 3aBUCUMOCTH
CKOPOCTH PEAKIMU OT KOHIICHTPALUH PEArupPYIOIINX BEIIECTBY.

Tema 5.2.
TepMoauHamuueckue
3aKOHOMEPHOCTH
MPOTEKAHUSA
XUMHUYECKHX
pEaKIUH.

PaBHOBecue
XUMHUYECKUX
peakuin

OcHOBHOE cofepKaHue

OK 01
OK 02

TeopeTnueckoe o0yueHue

N

Knaccuduxanuys XuMUUeCKUX PEaKIHii: IO TETUIOBOMY (D eKTy
(ax30TEepMuueckue, sHgoTepMuueckue), no OK 02 o6parumoctu
(o6paTumble U HeoOpaTumMbie). TermoBbie 3HPEKTH XUMUYECKUX
peakiuii. Tepmoxumudeckue ypaBHeHus1. OOpaTUMOCTD peaKIIuii.
XHUMHUYECKOE PAaBHOBECHE U €TI0 CMEIICHUE TI0]T ICUCTBUEM PA3IMUHBIX
(bakTOpoB (KOHIIEHTPAIIUS PEAreHTOB WJIM IIPOYKTOB PEaKIH, JaBJIeHUE,
TEeMIIepaTypa) JJIs CO3aHus ONTUMAJIbHBIX YCIOBUM MPOTEKaAHUS
XUMUYECKHUX mpolieccoB. [IoHsTHE 00 SHTANBINYU U YHTPOIHUH. JHEPT U
['u606ca. 3axon I'ecca u ciencTBus u3 Hero. Poib cMeleHus: paBHOBECHS B
TEXHOJIOTHUYECKUX MPOIECCaX.

I

HpaKTI/I‘-IGCKI/Ie 3aHATUA

[Mpunnumn Jlelllatense. Bnusaue paznuyabeix pakTopoB HA U3MEHEHUE
PaBHOBECHSI XUMHYECKUX peakiMii. 3aKOH JCHCTBYIOIIUX MAacC U
KOHCTaHTa XUMHYECKOTO paBHOBeCHs. PacueTsl paBHOBECHBIX
KOHIECHTPALMI PEarupyrolmnx BEIIECTB U MPOAYKTOB peakunii. Pacuersl
TeruioBoro 3 dexra peakiuu. Perenne npakTHKO-OpUEHTUPOBAHHBIX
3aJlaHui Ha nipuMeHenne npuniumna Jle-Illarense mist HaxoxXaeHUs
HaIIPaBJICHUS CMEILICHUSI PABHOBECUSI XUMHYECKOW PEaKIINU U aHAIIN3
(baKkTOpOB, BIUAIOMINX HA CMEIICHNE XUMUYECKOTO PAaBHOBECHSI.

JlaGopatopHbie 3aHATHS

Jlabopatopnas pabota «/3ydeHne BIUSHAS pa3IMIHBIX (HaKTOPOB HA
CMEILEHHEe XMMHUYECKOTO paBHOBecus». MccnenoBanue BIUSIHUS
M3MEHEHHsI KOHIEHTPALMK BEUIECTB, PEAKI[MU CPEbl U TEMIIEpaTyphl Ha
CMEIIEHHEe XUMHUUYECKOro paBHOBecHsl. CpaBHEHUE MOTYyUYEHHBIX




pEe3yJIbTATOB C TEOPETUUECKHU TPOTHOZUPYEMBIMU HA OCHOBE MPUHIIUIIA
JlelllaTenne.

Paznea 6. JlucnepcHbie cUCTEMBI

Tema 6.1.
JlucniepcHblie
CUCTEMBI U (PaKTOpPHI
UX YCTONYUBOCTHU

OcHOBHOE conepKaHue

Teopetnueckoe o0yueHue

HucnepcHsie cuctembl. Komnouaasie cucteMbl. ICTUHHBIE PacTBOPHI.
PactBopenue kak gpuznko-xumuyeckuii nporecc. PactBopbl. CriocoOsl
NPUTOTOBJICHUS pacTBOpoB. PacTBopuMocTh. MaccoBast 10t
pacTBOpPeHHOTO BeriecTBa. [IpenenbHo JomycTUMbIe KOHIIEHTPAIUH U UX
HCTIOJIh30BaHKE B OIICHKE dKOJIOTHYecKkoit OezonacHocTH. Kiaccuukanus
TUCTIEPCHBIX CHCTEM 10 cocTaBy. CTpoeHue U paKTOpPhl YCTOHYMBOCTH
JUCTIEPCHBIX CHCTEM. Pacrio3HaBaHNE UCTHHHBIX PACTBOPOB, KOJUTOMIHBIX
pacTBOpoB U rpyboauciepcHbIX cucteM. CTpOSHUE MHIICIUTHI.
PacceuBanme cBeta mpu MPOXOXKIACHUHA CBETOBOTO ITyYKa Yepe3 ONTUICCKH
HeoHOpoAHYIO0 cpeay (dddexra Tunmams).

NN W O

OK 01
OK 02
OK 07

HpaKTI/I‘-IGCKI/Ie 3aHATUA

Pemienue 3a1a4 Ha NPUTOTOBIIEHUE PACTBOPOB. PellieHue npakTuko-
OPUEHTHUPOBAHHBIX PACUETHBIX 33/IaHUN HA JUCIIEPCHBIE CUCTEMBI,
UCITOJIb3YeMbI€ B OBITOBOM M ITPOU3BOJICTBEHHOM JEATEILHOCTH YEIOBEKA,
C TIO3UIIMK SKOJIOTHYECKONU 0€30TaCHOCTH MOCICACTBUN U IPAMOTHBIX
pereHui mpooieM, CBI3aHHBIX C XUMHUCH.

Tema 6.2.
HccnenoBanue
CBOWCTB JTUCIIEPCHBIX
CHCTEM JJISI UX
uaeHTHGUKaIu

OCHOBHOE coiepKaHUE

OK 01
OK 02

Teopernueckoe oOyueHue

JlaGopatopHbie 3aHATHS

Jlabopatopnas padota «IIpuroroBnenue pactBopos». [Ipurorosienue
PacTBOPOB 3aIaHHOM (MOJISIPHOM ) KOHLEHTPALIMH (C MPAKTUKO-
OPUEHTHPOBAHHBIMU BOIIPOCAMU), OMPEIEIEHUE CPEJIbl BOAHBIX
pacTBOPOB.

Jlabopatopnas padota «/ccneqoBanue TUCTIEPCHBIX CUCTEM.
[IpuroroBiieHre U U3y4EHHE CBOMCTB JUCIEPCHBIX CUCTEM Pa3HBIX BUJIOB:




CYCIIEH3MH, IMYJIbCUH, KOJUIOUTHOTO pacTBopa. CpaBHEHHE CBOMCTB
VCTUHHBIX U KOJUIOUAHBIX PACTBOPOB, BBISIBJIEHUE OCHOBHBIX Pa3Inyuil
MEX1y HAMH.

Jlaboparopnas pabota «IIpurotoBneHue pactBopoy. [IpurotoBnenue
PacTBOPOB 3aIaHHON (MOJISIPHOM ) KOHLIEHTPALIMH (C MPAKTUKO-
OpPUEHTUPOBAHHBIMH BOIIPOCAMH ), OIIPEICIICHUE CPEIBI BOIHBIX
pacTBOPOB.

Pasznen 7. KauecTBeHHbIEe peakiui 00HAPY/KEHUSI HEOPTAHUYECKUX U OPraHUYeCKUX

BelleCTB
Tema 7.1. OCHOBHOE cofepKaHUE OK 01
O6HapyxeHue OK 02
HEOPTraHUYECKUX TeopeTnueckoe oOyueHue

KaTHMOHOB 1 aHHUOHOB

HpaKTI/I‘IGCKI/Ie 3aHATUA

KauecTBeHHbIE XUMHUUECKHUE PEAKIINH, XapaKTEPHBIC NI OOHAPYKESHUS
HEOPraHMYECKUX BEIeCTB (KATHOHOB U aHMOHOB). CocTaBjIeHUE
ypaBHEHHM peakinii oOHapy)eHus: KaTuioHoB [V rpymin u aHnoHOB, B
T.4. B MOJIEKYJIIPHOM ¥ HOHHOU opMax. Peakinu oOHapyKeHUS
HEOPraHMYECKUX BEIIECTB B peaJIbHbIX 00bEKTaX OKPY>KAIOIIEH CpeIbl.

JlaGopatopHbie 3aHATHS

O6HapyxeHHe HeopraHnuecKux BemiecTB (katuoHoB [-VI rpynm nim
AHMOHOB) C UCIIOJIb30BAHMEM KAUECTBEHHBIX AaHAJTUTUYECKUX PEAKIUN.
JlaGoparopnas pabota Ha BeIOOp: 1. JlaGopaTopHas padoTa
«Ananutndeckue peakiuu kaTuoHoB [-VI rpynn». [TpoBenenue
KauyeCTBEHHBIX PEAKIINM, UCTIONB3YEMBIX JJIsI OOHAPYKEHUS KATHOHOB |
rpymibl (Kanus, HaTpus, Maraus, aMMmoHnus ), Il rpynnel Ha npumepe
6apus, III rpynmel — cBunna, [V rpynmnsl — antoMuHust, V Tpynmmsl —
xenesa (II u III), VI rpynmer — vHukens. Onucanne HaOIIOAaeMbIX
SIBJICHUM M COCTaBJICHWE XUMHUYECKUX peakiuid. 2. JlabopaTopHas paboTa
«AHaNUTHYECKHE peaKMu aHHOHOBY. [IpoBe/ieHre KaueCTBEHHBIX
peaKInii, UCTIOIb3yEMBIX I OOHAPYKEHHSI aHMOHOB: KapOoHaTa,
docdara, cynnpdara, cyasbuaa, HuUTparta, xaopuaa u ap. Onucanne




HaOJII0/1TaeMbIX SIBIICHUI M COCTABICHUE XUMUUYECKUX PEAKIUH.

Tema 7.2. OCHOBHOE COAEpKAHNE 4
O6HapyxeHue [IpakTrueckue 3aHATUS 2 OK 01
OpraHUYECKUX OK 02
BCILICCTB OTJCIBHBIX | KauecTBeHHbIE XUMUUECKUE PEAKIINH, XapaKTEPHBIC JIJIs1 OOHAPYKSHUS 2
KJIACCOB C OTJICJIbHBIX KJIACCOB OPTaHUYECKUX COSMHEHUM: ()EHOJIOB, aJIbJICTHU/IOB,
HCIIOJIb30BaHUEM Kpaxmasa, yKCYCHOU KHCIIOThI, aMUHOKUCIIOT U Jp. JleHaTypauusi 6eJIKoB
Ka4eCTBCHHBIX IPU HArpEeBaHUU, IIBETHBIC peakiuu 0eakoB. CocTaBIeHNE KaYeCTBEHHBIX
peaxuuii peakiuii 0OHapyKEHHsI OPraHMYECKUX COETMHEHUHN OTJIEIbHBIX KJIACCOB.

JlaGopatopHbie 3aHITHS 2

OOGHapyXeHHe OpraHUYeCKUX COCTMHEHUN OT/ICJIbHBIX KJIACCOB. 2

JlaGoparopnas pabota Ha BeIOOp: 1. JlabopaTopHas pabora

«KauecTBeHHBIC pEeaKIIUU HA OTJEIbHBIE KJIACCHl OPTaHUYECKUX

BEIIECTBY.

[IpoBeneHne Ka4YeCTBEHHBIX PEAKIINi, UCIIOJIB3YEMBIX JIJII OOHAPYKESHUS

OpraHNYECKUX BEIECTB Pa3IMYHBIX KJIACCOB: (DEHOJIOB, allbIETHUIOB,

Kpaxmaiia, yKCYCHOM KHCIIOThI, aMUHOKHCIIOT, O€JIKOB U Jp. OnucaHue

HA0JII01aeMbIX SIBJICHUI M COCTABIICHUE XUMUYECKUX PEaKIMi 1/ 1in

cxeM. 2. JlaboparopHas pabota «KauecTBEHHBIN aHAIU3 OPTraHUYECKUX

COeIMHEHUM 10 QYHKIIMOHAIBHBIM Ipyminamy». [IpoBenenue

KaueCTBEHHBIX PEaKIUii, UCTIOJIb3YEMBIX JJIS1 PACIIO3HABAHUS

OpraHNUYECKUX BEIIECTB OTACIBHBIX KIACCOB MO (DYHKIIMOHATBHBIM

rpynmnam: Ha IpUMepe aMHUHOKHUCIOT ¥ KapOOHOBBIX KUCIIOT, CIIUPTOB U

¢dbeHoII0B, anbAeTUI0B 1 KETOHOB. Onrcanne HaOII0JaeMbIX SIBICHUN U

COCTaBIICHHE XUMUYECKUX PEAKIINI 1/WIH CXEM.
IIpodeccuoHAIBHO-OPMEHTHPOBAHHOE CO/IeP:KaAHUE (COAePKAHNE MPUKJIATHOTO MOAYJIA) 12
Pazgen 8. Xumusi B ObITY M POU3BOJICTBEHHOW JIEATEIIbHOCTH YEJIOBEKA OK 01
Tema 8.1. Xumus B OCcHOBHOE cofiepKaHue 6 OK 02
OBITY U Teoperrdeckoe 00ydeHHE OK 04
IPOU3BOACTBEHHON | DKoylornueckas 0€30MacHOCTh IMOCJIEACTBUM OBITOBOM 6 OK 07
JESITeIbHOCTH MPOM3BOJICTBCHHON EATEILHOCTH YEIOBEKA, CBSI3aHHAs C TIepepabOoTKOM ITK4




YCJIOBCKA

BEIIECTB; MOUCK M aHATN3 XUMHUYECKON MH(POPMAINK U3 Pa3IHIHBIX
HMCTOYHUKOB (Hay4yHas U y4eOHO-HAy4Has JIUTepaTypa, CpeAcTBa
MaccoBoil nHpopManuu, cetb UnTepHeT u npyrue). Keiicel (¢ yuerom
Oynymieit mpodeccuoHaaIbHOM AeATebHOCTH) Ha aHAJIu3 WH(OopMaIuu o
IPOU3BOJICTBEHHOM JESATEILHOCTH YEJIOBEKA, CBI3aHHOM C epepaboTKoM
U TIOJTyYE€HUEM BEILECTB, a TAKXKE C HIKOJIOTMYECKOM 0€30MacHOCTHIO.

Pa3znen 9.1. MccnenoBanue n XUMHYECKUI aHaIU3 00BEKTOB OHMOC(epbl

Tema 9.1.2.
XMMHUUYECKUN aHAIN3
npo0 BOJIbI

OcHoOBHOE COACPIKAHUC

TeopeTI/I‘ICCKOC 06y‘ICHI/IC

Knaccuduxanus npo6 BoAbI 110 BUy U HA3HAYCHUIO, UCXOIs U3 €€
XUMHYECKOro coctaBa. OpraHojienTHYECKHE CBOMCTBA (3arax,
IPO3PAYHOCTh, IIBETHOCTh, MyTHOCTB) BObI. KHCTIOTHOCTD U MIETOYHOCTh
BoJbL.pH cpeabl u MeTo bl ee onpeneneHus. JKeCTKOCTh BOJbI U METOIbl
ee onpenenenus. CylHOCTh METO/Ia TUTPOBAHMS. BUABI )KECTKOCTH BOJIbI
(BpeMeHHast 1 mocTostHHas ). JKeCTKOCTh BOJIbI KaK MPUYUHA BbIMAICHUS
0CaJIKOB MJIM 00pa30BaHUs COJICOTI0KEHUM, UMEIOIINX MECTO B OBITY U Ha
npousBoAcTBe. COCTaB COJEH, BBI3IBAIOIINX JKECTKOCTD BOJBI.
XUMHUYECKHE MPOLIECCHI, YCTPAHAIOLINE )KECTKOCTh BOAbIL. Y PaBHEHUS
XUMHUYECKUX PEAKLIUHI, WIUTIOCTPUPYIOLIUX MPOLECCHI, MPOUCXOIAIINE ITPU
YCTPAHEHUU KECTKOCTHU. Y CTPaHEHHE BPEMEHHOM )KECTKOCTH ObITOBBIMU
U XUMHUYECKUMH criocobamu. CriocoObl ycTpaHeHUs! TOCTOSTHHOM
YKECTKOCTH.

ARAOOO

[IpakTrueckue 3aHATH

CriocoObl BbIpa)KE€HUsI KOHIIEHTPAIIMK PACTBOPOB: MAacCOBASK JIOJISI
PacCTBOPEHHOI'O BEILECTBA, MOJISIPHASL U MOJISUIbHASL KOHIEHTpauuu. TUTp
pactBopa. Penenune npakTUuKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX
3aJJaHUM HA pacyeT KOHUEHTPALUM 3arpsI3HAIOIINX BEIIECTB U UX
CpaBHEHHE C MpeliesbHO JonycTUMbIMU KoHleHTpauusmu (IT1K).

JlabopatopHbie 3aHATHS

HccnenoBanne XuMUYECKOTO cocTaBa mpod Boabl. JlabopatopHast pabota

OK 01
OK 02
OK 07
IIK1.7




Ha BbIOOD: 1. JlTabopatopHas pabota «OUnCTKa BOJBI OT 3arpsSi3HCHUI.
Hcnonb3zoBanue MeTo10B (PUIBTPOBAHUS U aACOPOIMH ISl OTAEIEHUS
3arps3HEHUN B UCCleayeMoi nmpooe Boabl. BeIOOp MeToAa OUHUCTKY B
3aBUCUMOCTH OT BuAa 3arpsi3HeHus. CpaBHeHHe 3(PPEKTUBHOCTH
Pa3IUYHBIX METOJIOB OUYMCTKH BOJIbI B pa3HBIX YCIOBUSAX (B J1a00OpaTOpHH,
B JIOMAIITHUX U TIOJIEBBIX yCI0BUsX). 2. JlabopaTtopHas pabota
«Omnpenenenune pH Boasl u ee kucinotHoctn». Onpenenenue pH cpensl ¢
NOMOLIBI0 YHUBEPCAIBHOTO UHIMKaTOpa. Mcnonb30BaHue TUTPOBAHUS
JUISL OTIpesiesieHns KUCIoTHOCTH. Onpezenenne 001ei KUCIOTHOCTH
BOJIbI, pacueT CBOOOHOM KUCIOTHOCTH. OnpeneneHue oouieit u
cB0OOHOM 1IeouyHOCTH. COCTaBlIeHUE YpaBHEHUN peakIui,
POTEKAIOMINX MPHU ONPEACICHUH KUCIOTHOCTH/ IIETOYHOCTH TPOO BOJIBI.
YcTaHoBieHHe cnocoO0B UCIONIB30BaHUS UCCIEOBAaHHBIX POO BOJIBI B
KU3ZHEJEATEILHOCTH YEJIOBEKa, HA OCHOBE MOJIYYEHHBIX IaHHBIX O
cocrase. 3. Jlaboparopnas pabota «OmnpenesieHne KEeCTKOCTH BOJbI U
croco0nI ee ycTpaneHus». CrocoObl yCTpaHEHHs BCEX BUIOB KECTKOCTH B
3aBUCUMOCTH OT COCTaBa coJjieil xkecTkocTh. Pemienue
HKCIIEPUMEHTATBHOM 3a/1a4M Ha BBISIBICHUE BPEMEHHOMN U MOCTOSTHHOM
AKECTKOCTH BOJIbI. OIIeHKa BEPOSITHOCTU YCTPAHEHUSI BCEX BHJIOB
KECTKOCTHU B JJOMAIITHUX YCJIOBUSIX.

Bcero 126




3. YCJIOBUS PEAJIN3AIIMU OBIIIEOBPA3ZOBATEJIBHONYUYEBHON
NTUCHUIIJINHBI

3.1. OcHanlenue y4e0HOro kabuHera:

Jlns peanuzanuu nporpaMmbl y4eOHOW TUCIUIUIMHBI B HAJUYUU HUMEETCS

yueOHbIl kKaOuHeT Xumusi. B coctaB xabuHeTa XUMHHM BXOJUT JiabopaTopus ¢

nabopanTckoil koMHatol. [lomemnienne kaOuHeTa yAOBIETBOPSET TPeOOBAHUSIM

CanurtapHo-31ueMUoNOrn4eckux npasui 1 HopMatueoB (CaunlluH 2.4.2 No 178-

02) u ocHaIIEHO TUIOBBIM 000PYI0BAHHUEM.

Ob6opynoBanue yueOHOro kabnHera:

No ‘ HaumenoBanue o60pynoBanus

\ Texanueckoe onucanue

| CnenmanusupoBanHas Mmebesib M CHCTEMbl XPaHEHHUsI

OcHoBHOEe 000pyi0BaHue

1. | Cron y4eOHbIH

Pasmepsr (LLIxI'xB): He menee
1200x500x750mMm.

Cryn yYeHUYEeCKHIl

Hocka

Jocka yue6nas 220x100

Wi

Cron npenogaBaress ¢ TyMOO#

Pazmepsr (LLxI'xB): 1100x550x750MMm

5. | Ctyn npenoiaBarens

11 lemoHcTpaumoHHbIE Y4eOHO-HATJISITHBIE IOCOOMS

OcHOBHOE 000pYyI0BaHUE

1. ITmakaTsl

[TopTpeThbl BBIIAIOMINXCS YYEHBIX B
obnactu UH(POPMATUKH, MTIAKATHI IO
TeMaM JAMCUUIIIHHBI

2. [Ipesentanuu

MynbTUMEIUITHBIE TPE3EHTALUH 110
TEMaM JUCIHUATLINHEI

3. | [IpodeccronanbHO OpHEHTUPOBAHHBIC

3aJaHus

NHauBuIyalbHBIC KOMIUICKTBI 38/ IaHHI
¢ y4eToM MpodeccuoHanbHOI
HaIpaBJICHHOCTH

4. | DnexTpoHHBIN y4eOHBIH Kypc

Cucrema JUCTAaHIIUOHHOI'O O6y‘IeHI/I}I
https://dom.sustec.ru/course/view.php?i
d=393

JlonosHuTEILHOE 000PYI0BaAHME

1. | JlaBopaTtopHoe 00opyaoBaHHE

ITatuBbl 1a60paTOpHBIE, KOIOBI
emkocThio 200, 500 mi1, mpobupkwu,
CTEKJIIHHBIE TTAJIOYKH,
¢uipTpoBasIbHAs OyMara, BOPOHKH.

2. | XuMHYeCKUe peakTHBBI

[Ilemo4n, KUCIOTHI, COJIM, OKCHJIBI,
METAaJLIBI.

3abI: 6I/I6J'II/IOTCK2[, YHUTAJIBHBIN 3aJ1 C BRIXOJOM B CETh I/IHTepHeT




3.2. UupopmanuonHoe obdecnevyeHHs peau3aly NPorpaMmmMbl

3.2.1 OCHOBHBIE NTEYATHBIE U3IAHUA
1.T'a6puensta O.C.. Xumus: y4eOHUK ISl CTYA. YUPEexKAeHUHN cpea.npod.

obpazoBanus / O. C. I'abpuensn, U. I'. OctpoymoB. - 6-¢ usn., crep. - M. :
Axanemus, 2019 . - 272 c., ¢ uB. uia., — ISBN 976-5-4468-5991-7

3.2.2 OCHOBHBIE AJIEKTPOHHBIE U3JAHUS

1. VY4eOHbIl oHNIAlH Kypc. XUMUS AJi MPOPEeccuil U crenuanbHOCTeN
TEXHUYECKOT0 Mpodisi: yueOHUK ISl CTY/1. YUPEKICHUMN cpell.nmpod.
obpazoBanus / O.C.I'abpuensin, U.I'.Octpoymos. 2019. Pexxum nocrtyna:
https://www.academia-moscow.ru/off-line/pdf/104117662f.pdf

3.2.3 JlonoaHUTEIbHBIE UCTOYHHUKHU (TTPHU HEOOXOUMOCTH )
www.pvg.mk.ru (omumnuazia «Ilokopu BopoObeBsl ropbi»). www.hemi.wallst.ru

(OGpa3oBaTenbHbIM CalT IS MIKOJBHUKOB «XuMus»). Www.alhimikov.net

(OGpa3oBaTenbHbIM CalT IJIs1 IMIKOJLHHUKOB). WWW.Chem.msu.su (DaekTpoHHas

OuOIMOTeKa TT0 XUMUH).


http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

PesyabTaTsl MeTtoabl
Kpurtepuu onenku
00y4eHus OLICHKH
Kpurtepuu ouennBanus
TECTUPOBAHMS
OueHka  «OTJIMYHO»  BBICTABIACTCS
CTyJICHTaM 3a BEpPHbIE OTBETHI, KOTOPbIE
cocTaBisitoT 91% u OGonee oT o6IIeTO
KOJIMYECTBA BOIPOCOB;
OneHka  «XOpOIIO»  COOTBETCTBYET
pabote, KoTopasi conepkut ot 71% no
90% mpaBUIBHBIX OTBETOB,;
Onenka «YAOBJIETBOPUTEIHHO
BBICTaBIISICTCS 3a MPaAKTHYECKYIO
paboty, B kotopoir or 50% mo 70 %
NIPABWIBHBIX OTBETOB;
IP6 01 Onenka «HEYAOBIIETBOPUTEIHHO
IP6 02 cooTBeTcTBYeT MeHee 50% mpaBUIIBLHBIX
IIP6 03 OTBETOB.
IIP6 04 Kpurtepun oueUHnBaHml
IIP6 05 JJabopaTopHoil padoThI
IIP6 06 Onenka COTIIMYHOY BeICTaBIsIeTcy TecTupoBaHue,
IIP6 07 CTyJleHTaM 3a paboTy,0e30muO0YHO, 1 YCTHBIE OMPOCHI,
IIP6 03 MOJIHOM 00BbeMe, aKKypaTHO ¢ yHETO 1abopaTopHbIC
IIP6 09 NIPABWJIBHOCTU COCTaBIICHHBIX YpaBHEHUI paOOThI, 3a4ET

U peleHnid, 000CHOBAaHHOCTH BBHIBOJIOB;
OueHka  «XOpOIIO»  BBICTABJISETCA
CTyJIeHTaM 3a paboTy, BBIIIOJIHEHHYIO B
IIOJJHOM  O00BEeME ¢  HEJO0YCTaMHU,
aKKypaTHO, npu COCTaBJICHUU
YpPaBHEHHH MOTYT OBITH JIOMYIIEHBI
HE3HAYUTENbHBIC  OIIMOKH,  BBIBOJ
HeO0OOCHOBAaHHBIH;

Ouenka «YJOBJIETBOPUTEIHHO
BBICTaBIIIETCSl CTyJEHTaM 3a padorty,
BBITIOJIHEHHYIO B HE MOJHOM 00beMe (He
MeHee 50% mpaBWIBHO BBIMTOJTHEHHBIX
3amannii ot oOmero obbema paboThI),
YpaBHEHHUS COCTABJICHbI HE MOJHOCTHIO,
BBIBOJI HEIIOJIHBIM, HEOOOCHOBAHHBIN;
Ouenka «HEYJIOBJIETBOPUTEIBHO»
BBICTaBIIIETCSl CTyJEHTaM 3a padorty,

BBIIIOJIHCHHYKO B HC IIOJIHOM o0BeMe




(menee 50% mpaBWIBHO BBHIMTOJHEHHBIX
3amaHuii oT oOmero o0beMa paboThI),
YPaBHEHMsSI HE COCTaBJIECHBI, BBIBOJOB
HET.

Kputepun onieHUBaHHUs YCTHOIO

omnpoca
OleHka  «OTIWYHO»  BBICTABIACTCS
CTyJICHTaM 3a TTOJIHBIN OTBET,

NpaBWIbHOE H TIyOOKOE MOHUMaHUE
MaTepHaa;
OneHka  «XOpOIIO»  BBICTABISACTCS
CTyJICHTaM, eclin JaH OTBET,
yJIOBJICTBOPSIFOIITN I TEM xKe
TpeOOBaHUSAM, UYTO W JJIA OICHKHU
«OTIUYHO», HO JIOMYyCKaeT 1-2 OommoOKu:
W3J105KEHHUE HEI0CTATOYHO
CUCTEMATU3UPOBAHO, B TCPMHHOJIOTHH,
BBIBOJAX M  OOOOIIEHUSIX HMEIOTCS
OTAEJIbHBIE HETOYHOCTH;
Onenka «YIOBJICTBOPUTEIIBHOY
BBICTaBIIICTCS CTYACHTaM, €CIU TpHU
OTBETE OOHAPY)KUBACTCA IMOHUMAHUE
OCHOBHBIX ITOJIO)KEHHUH TEMBI,
HaOIIOgaeTcsl ~ HENOJHOTa  3HAHHM;
BBIBO/IBI 51 00001IeHNS ci1abo
apryMEHTHPOBaHbI, B HHUX JOITYIICHBI
OIIINOKHU;
Orenka «HEYJIOBJIETBOPUTEILHO
BBICTaBIIACTCS CTYJICHTaM, €CJIH pPeub
HETOHSATHAs, CKyJIHas; HU OJUH U3
BOIIPOCOB  HE  OOBSICHEH, HAaBBIKU
000011IeHNs] MaTepuala U apryMeHTaIluu
OTCYTCTBYIOT.

IK3aMeH
e bunernas cucrema

Oowaa/npogheccuonanvnasn
KOMNemenmHocmao

Pazoen/Tema

Tun oyenounvix
Mmeponpuamui

Pazoen OcHOBBI CTPOCHUS BelleCTBA




OK 01

Ctpoenue aToMOB
XUMHYECKUX
9JIEMEHTOB U
npuponaa
XUMHUYECKOU
CBSI3H

1. Tect «CtpoeHnE aTOMOB XMMHUYECKUX AJIEMEHTOB
Y NIPUPOJA XUMUYECKOU CBS3M.

2. 3aga4u Ha COCTaBJICHHE XUMUYECKUX (HOPMYI
JIBYXaTOMHBIX COEJIMHEHUM (OKCUIOB, CYJIb(HUIOB,
TUAPUIOB U T.I1.).

3. 3amaHus HA UCIIOIb30BaHUE XUMHUYCCKOU
CHMBOJIMKH U Ha3BaHUM COCIUHEHUH 10
HOMEHKJIAType MEXKAYHAPOIHOTO COK03a
TEOPETUYECKOU U TTPUKIIAJTHON XUMUU U

TPUBUAJILHBIX HA3BAHUU JJIsI COCTABIICHUS
XUMUYECKUX POPMYJT ABYXaTOMHBIX COSIUHECHUIM
(oKCcuA0B, CyIb(PUAOB, THAPUJIOB U T.I1.) U APYTHUX

HEOPraHWYECKUX COECIMHEHUN OTJICJIbHBIX KIaCCOB-
no3nasameJivbHble 3d0aHUA;

-cocmaenenue MeHmaibHou Kapmobl

OK 01
OK 02

[Tepunoanueckuit
3aKOH U TabiuIa
JI.1. MenneneeBa

1. Tect «MeTautnueckue / HEeMeTaNIMYECKHUE
CBOICTBA, 3JIEKTPOOTPUIIATEIBHOCTh U CPOJCTBO K
3JIEKTPOHY XUMHUYECKUX JIEMEHTOB B COOTBETCTBHUE
C UX DJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B
MEPUOIUUECKON CUCTEME XUMUYECKUX JIEMEHTOB
J.1. MeHpaeneeBay.

2. ITpakTuyeckue 3aaHusl Ha YCTAHOBJICHUE CBS3HU
MEXKJy CTPOEHHEM aTOMOB XMMUUYECKHUX 2JIEMEHTOB
Y NIEPUOJIMYECKUM U3MEHEHUEM CBOMCTB
XHUMHYECKHUX 3JI€MEHTOB U UX COCIMHECHUH B
COOTBETCTBUM C MoJio)keHueM llepuoanueckon
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE
3aJlaHUs Ha XapaKTepU3aIUI0 XUMUYECKUX
AIIEMEHTOB: «MeTaluIndecKue / HeMETaJInueCKre
CBOMCTBA, 3JIEKTPOOTPUIIATEIIBHOCTh U CPOJICTBO K
AIIEKTPOHY XHUMHYECKUX DJIEMEHTOB B COOTBETCTBHUE
C UX DJICKTPOHHBIM CTPOCHUEM U TMOJIOKEHHUEM B
MEPUOIUUECKON CUCTEME XUMUYECKHX JIEMEHTOB
J.1. MennaeneeBay»

OK 01
OK 04

Tunbr
XUMHYECKUX
peakiui

1. 3amaun Ha cocTaBlieHHE YPaBHEHUIN peakiuil:

— COEMHEHUS, 3aMEILICHMUS, Pa3JI0KEeHHs, OOMEHa;
— OKUCJIUTEIBHO-

BOCCTAHOBUTEJILHBIX PEAKIIUI C UCIIOJIb30BAHUEM




METO/1a AIEKTPOHHOT0 OaslaHca.

2. 3aaun Ha pacyeT MacChl BEUIECTBA WK 00bEMA
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OIHOTO U3 YYACTBYIOUIUX B PEAKIIUU
BEILIECTB; pacu€Thl

Macchl (00b€Ma, KOJTMYecTBa BEUIECTBA) MPOAYKTOB
PEaxIum, €CIu OJJHO U3 BEIIECTB UMEET MPUMECH

OK 01 | Knaccudukanus, | 1. Tect «Homenknarypa u Ha3BaHuE
HOMEHKJIaTypa U | HEOPTaHUUYECKUX BEIIECTB UCXOS U3 UX
CTPOCHHE XUMHUYECKOU (POPMYJIIBI HIIM COCTABICHUE
HEOPraHUYECKUX | XUMHYECKON (DOPMyIIbl UCXOMAS U3 Ha3BaHUS
BEIIIECTB BEII[ECTBA 10 MEXTYHAPOHOU WIIU TPUBHATHHOM
HOMEHKJIATYpe».
2. 3aaun Ha pacyeT MacCOBOM JOJIH (MacChl)
XUMHUYECKOT0 JIEMEHTa (COCTMHEHUS) B MOJIEKYJIe
(cMmecn).
3. [IpakTryeckue 3a1aHus 1Mo KiaccuuKaim,
HOMEHKJIaType U XUMHUYECKUM (opMysiam
HEOPraHMYECKUX BEILIECTB Pa3JIMYHbIX KJIACCOB.
4. IlpakTryecKue 3a/1aHus Ha ONPEICIICHHUE
XUMUYECKOW aKTUBHOCTH BEUIECTB B 3aBUCUMOCTHU
BHJIAa XUMUYECKOW CBSI3U U TUIIA KPUCTAJUTUNUECKOU
peLeTKH
OK 01 | ®usuko- 1. Tect «OcOOEHHOCTH XUMHUYECKUX CBOMCTB
OK 02 | xumuyeckue OKCHJIOB, KMCJIOT, OCHOBaHHH, aM()OTEPHBIX
CBOMCTBA TUAPOKCHUIOB U COJIEN.
HEOpraHndeckux | 2. 3aJJaHusl Ha COCTABJICHUE YPABHEHUN XUMHUYECKUX
BEILIECTB peakIuil ¢ y4acTHEM MPOCTHIX U CIOKHBIX

HEOPraHWYECKUX BEIIECTB: OKCUA0B METAJLIOB,
HEMETAJIOB U aM(OTEPHBIX DJIEMEHTOB;
HEOPraHMYECKUX KUCIOT, OCHOBAaHUM 1 aM(OTEPHBIX
TUIPOKCHUIOB, HEOPTAaHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX UX CBOMCTBA U CIIOCOOBI
MOJTyYCHHUS.

3. IIlpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHUE
3aJJaHHSI HA CBOMCTBA U MOJIyYEHUE HEOPTaHUYECKUX
BEILECTB




OK 01 | Unentuduxanus | 1. [IpakTuKO-OpHEHTHPOBAHHBIE 33JaHUS 110

OK 02 | HeOpraHM4ecKux | COCTaBICHUIO XMMUYECKUX PEAKIUM C yUACTUEM

OK 04 | Bemects HEOPraHMYECKUX BEILECTB, UCIIOJIb3YEMBIX JUIS UX

ujeHTU(PUKaIu.
2.JIaGopatopHas padota: “Unentudukaius
HEOPraHWYECKUX BEIIECTB”

OK 01 | Knaccudukauus, | 1. 3aganus Ha cocTaBiIeHUE HA3BaHUM OPraHUYECKUX
CTpOEHUE U COEIMHEHUH 10 TPUBUAJIBHOU WIM MEXIYHAPOIHOU
HOMEHKJIaTypa CUCTEMATHUYECKON HOMEHKIIAaType.

OpraHNUYeCcKuX 2. 3agaHus HA COCTABJIEHUE MOJIHBIX U
BELIECTB COKpAILIEHHBIX CTPYKTYPHBIX (POPMYII OpraHUYECKUX
BEIIECTB OTJEIBHBIX KJIACCOB.
3. 3agaum Ha ompenesieHne npocreniend GopmMyIibl
OpraHNYeCKOM MOJIEKYJIbI, UCXOAS U3 AJIEMEHTHOIO
cocTaBa (B %)

OK 01 | CsoiicTBa 1. 3apaHus Ha COCTAaBIEHUE YPABHEHUN XUMHUECKUX

OK 02 | opranuuyeckux peakimii ¢ yuacTueM OpPraHUYECKHUX BEIECTB Ha

OK 04 | coennnenuii OCHOBAaHHUU HX COCTAaBa U CTPOCHMUSI.

2. 3ajlaHusI HA COCTABJIEHUE YPABHEHUM XUMHUYECKUX
peaKkui, WUTFOCTPUPYIONIUX XUMUYECKHE CBOIICTBA
C YyYE€TOM MEXaHU3MOB NPOTEKAHUS JAHHBIX PEAKLINIA
Y TEHETUYECKOMW CBSI3M OPraHUYECKUX BEIIECTB
Pa3HBIX KJIACCOB.
3. PacueTHble 3a/1a4d 110 YPAaBHEHUSIM PEAKIIMI C
Y4aCTHEM OPraHMYECKHX BEILECTB.
4. JTabopatopHas padota “IIpeBpanienus
OpraHUYECKUX BEIIECTB IPU HarpeBaHuu"

OK 01 | Unentuduxamus | 1.IlpakTuKO-OpHEeHTHUPOBAHHBIE 3aJaHUS 110

OK 02 | oprannueckux COCTAaBJICHUIO XUMHUUYECKHUX PEAKLIHUI C y4aCTUEM

OK 04 | BewecTB, ux OPraHUYECKUX BEIIECTB, B T.4. HCIOJIb3YEMbIX JUJIA
3HA4YCHUE U WX UACHTU(DUKAIUN B OBITY ¥ TIPOMBIIIIIICHHOCTH.
IIPUMEHEHHE B 2.JJabGopaTtopnas pabora: “Unentuduxarus
OGLITOROI 1 OPTraHUYECKUX COCAUHEHUN OTIEIbHBIX KJIACCOB”
IIPOU3BOJICTBEHHO
U IESITETbHOCTH
YeJIoBeKa

OK 01 | Ckopocthb [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETHUECKUE

OK 02 | XUMHUYECKUX 3a/1aHusl Ha aHaIu3 (PAKTOPOB, BIUSIIOUIMX HA




peaKuu. M3MEHEHUE CKOPOCTH XUMHUYECKON PEAKIIUU.
XUMHYEeCKoe [IpakTHKO-OpUEHTUPOBAHHBIC 3a/IaHUs HA
paBHOBECHE npumeHnenue npuniumna Jle-Illarense ans
HAXOJXKJICHUs HAIIpaBJICHUS CMEIICHUSI PABHOBECUS
XUMHUYECKOU peakIuu U aHau3 (GakTopoB,
BIUSIONINX HA CMEIIEHNE XUMUUECKOTO PAaBHOBECH
OK 01 | IlonsTue o 1. 3agaun HA IPUTOTOBJIEHUE PACTBOPOB.
OK 02 | pacTBOpax 2. IIpakTUKO-OPUEHTUPOBAHHBIE PACUETHBIE 3aIaHUS
Ha JIUCIIEPCHBIE CUCTEMBbI, UCTIONb3yeMbIe B OBITOBOM
Y TIPOU3BOJICTBEHHOM JESATEILHOCTH YEJIOBEKA
OK 01 | UccnenoBanue JlaGoparopnas pabota
OK 04 | cBoilicTB “IIpuroroBiieHHE pacTBOPOB”
pacTBOpPOB
OK 01 | Xumus B 6Ty 1 | Keiic (c yueTom Oyayieit npodeccroHaabHOM
OK 02 | mpou3BOACTBEHHO | IESITEILHOCTH )
OK 04 | &1 nesTenbpHOCTH Bo3MoskHBIE TEMBI KEVCOB:
OK 07 | guenoBeka 1. IToTenenue KIMMaTa 1 BLICBOOOXKIEHUE Ta30BEIX
TUAPATOB CO JHA OKEaHA.
2. Bynyue Marepuraibl MaTUHOCTPOCHHS.
3. HoBbie MaTepuaibl Jjisi COTHEYHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE PAaCTUTEJIbHBIX MPEMAPATOB
OK 01 | Onekrponutuuec | CoCTaBISTh ypaBHEHUS XUMUYECKUX PEAKIIUU
Kast IUCCOIMAIUsl | HOHHOTO OOMEHA C y4aCTHEM HEOPTraHWYECKHUX
1 MOHHBIIM OOMEH | BEIECTB
OK 01 | IIpousBoactBo [IpakTHKO-OpUEHTUPOBAHHBIC 3aJJaHUS T10
OK 02 | HeOpraHM4eCcKUX | COCTaBJICHUIO XUMUYECKHX PEAKIIUI C y4acTHEM
BELIECTB. HEOPraHMYECKUX BEILECTB, UCIIOJIb3YEMBIX JIJISI UX
3HaueHUe U UACHTH(PUKAIIUKA U IPOMBIITUICHHBIX CTIOCOOOB
PUMEHEHHE B MOJIYYEHUS.
OBITY 1 Ha
POU3BOJCTBE
OK 01 | Knmaccudukanus, | 1. 3amanus Ha cOCTaBIeHUE HA3BAHUI OPTaHMYECKUX
CTPOCHUE U COEJIMHEHUN 110 TPUBUAJIBHON WJIM MEKIYHAPOIHOU
HOMEHKJIaTypa CHUCTEMATHYECKOM HOMEHKIIATYpE.
OpraHUYECKUX 2. 3ajaHus Ha COCTABJICHUE MOJIHBIX U
BEILIECTB COKpPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OpTaHUYECKUX

BEILECTB OTJEIbHBIX KJIaCCOB.
3. 3ajgauu Ha omnpeesieHre npocTeniieid GopMyIibl




OpraHUYECKOW MOJICKYJIBI, UCXOASI U3 AJIEMEHTHOTO
coctana (B %).

OK 01
OK 02

CBoiicTBa
OPraHu4YeCKUX
COEIUHEHUN

1. 3amaHus HA COCTaBIEHUE YPABHEHUN XUMHUYECKUAX
peakiuii ¢ yyacTUEM OPraHUYECKHX BELIECTB Ha
OCHOBAaHHMH UX COCTaBa U CTPOCHHUSI.

2. 3a1aHus HA COCTABJIIEHUE YPABHEHUN XUMUYECKHUX
peaKLnii, WUIFOCTPUPYIOLIUX XUMUYECKUE CBOUCTBA
C YYETOM MEXaHMU3MOB MPOTEKAHUS TAHHBIX PEaKIHUM
U TEHETUYECKOM CBSA3M OPraHMYECKUX BEILECTB
Pa3HBIX KJIACCOB.

3. PacueTHble 3a/1aun 1O YpaBHEHUSIM PEAKIIMM C
y4acTUEM OpPraHUYeCKHUX BEUIECTB.

4. JlaboparopHas padota «llonyueHue stunena u
U3YUYECHHUE €0 CBOUCTBY.

OK 01
OK 02

Opranuueckue
BCIIIECTBA B
JKU3HEICATEIBHOC
TH YeJIOBEKa.
[Ipon3BoacTBO M
MIPUMEHEHUE
OPTraHUYECKUX
BEIIIECTB B
MPOMBIIIIIEHHOCT
u

HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIG 3alaHusA 110
COCTAaBJICHHIO XUMHNYCCKUX peaKHI/Iﬁ C y4aCTUCM
OPraHUYCCKUX BCHICCTB, UCITIOJIB3YCMbIX I UX
I/II[GHTI/I(bI/IKaHI/II/I B 6I>ITy " ITPOMBIIIIJICHHOCTH.

Kunernueckue
3aKOHOMEPHOCTH
MPOTEKAHUSAXUMHU
YECKHUX peaKIui

1. JJaboparopHas paboTa Ha BBIOOD:

— «OrnpefienieHne 3aBUCUMOCTUCKOPOCTH PEAKIIMU OT
KOHIIEHTPAIH PEarupyOIINX BEIIECTBY;

— «OrmpefienieHne 3aBUCUMOCTH CKOPOCTH PEaKIIUU
OT TEMIIepaTyphI».

2. I[IpakTUKO-OpHUEHTHPOBAHHBIE TEOPETUIECCKUE
3a/laHusI Ha aHalu3 (PaKTOPOB, BIUSIONIUX HA
MU3MEHEHHE CKOPOCTH XUMHUYECKOW PEaKIIHH.

TepmoauHamuuec
KHE
3aKOHOMEPHOCTH
MPOTEKAHHUS
XUMHAYECKHUX
peaKIuu.
PaBHOBecue

1. 3agaun Ha pacdeThl TETIOBHIX A (PEeKTOB
XUMUYECKUX PEaKUi U ONpeAeICHUE TUIIA PEAKIINU
(o TeruioBOMY 3P HEKTy: IK30- U
SHAOTEPMHUUECKUE).

2. IIpakTUKO-OpUEHTUPOBAHHBIC 3a1aHUA HA
npumeHenue npuniuna Jlelllarense st
HAXOJXKJICHHS HAIIPaBJICHUS CMEIIECHUS PABHOBECHS




XUMHYIECKUX XUMHUYECKOW peaKIuy ¥ aHan3 (GaKTOpOB,

peakuui BIIUSIONIMX HA CMEIICHUE XUMUIECKOTO PaBHOBECHS.
3. JJaboparopnas pabota «3ydueHue BIUsSHUS
pasTUYHBIX (AKTOPOB HA CMEIICHUE XUMUIECKOTO
PaBHOBECHSY.

JucnepcHbie 1. 3aaun Ha IPUTOTOBJICHUE PACTBOPOB.

CUCTEMBI U 2. [IpakTUKO-OpHEHTHPOBAHHBIC PACYCTHBIC 3aaHUS

(dakTopbl UX

Ha JUCIICPCHBIC CUCTCMBI, NCIIOJIb3YyCMbIC B OBITOBOI

YCTOWYUBOCTH Y TIPOM3BOJICTBEHHOM JIEATETHPHOCTH YEIOBEKA.
Uccnenoranue JlaGopartopnas paboTta (Ha BEIOOD):

CBOWCTB — IIpurorosiieHne pacTBOpOB;

TUCTIEPCHBIX — WccnenoBanue AUCTIEPCHBIX CUCTEM

cUCTEeM

OGHapyxeHue 1. JJaboparopHast pa6oTa (Ha BBIOOD):
HEOPraHUYECKUX | — AHAIMTHYECKHUE peakiuu kaTuoHoB [-VI rpymm;

KaTHUOHOB H

— AHaJIMTHYECKHE PCaKI aHNOHOB.

AHUOHOB 2. ITpakTryeckue 3aaHusi Ha COCTABJICHUE
ypaBHEHUN peakiuii oOHapykeHusi KaThoHoB [-VI
IpYIIl U aHUOHOB, B T.4Y. B MOJIEKYJISIPHON U MOHHOM
dbopmax.
OGHapyxeHue 1. JJaboparopHas pabota (Ha BBIOOD):
OpraHUYECKUX — KauecTBeHHbIE peakllui Ha OT/IEIbHBIE KJIACCHI
BEILIECTB OpraHUYECKUX BEIIECTB;
OTIENBHBIX — KadecTBeHHBIN aHAIN3 OPraHUYECKUX COCIMHEHUIN
KJIACCOB C 10 (PYHKIIMOHATBHBIM TPYTIIIaM.
ucrnonb3zoBanueM | 2. [IpakTuyeckue 3aJJaHUsI HA COCTABICHUE
KaueCTBEHHBIX KAueCTBEHHBIX pEeaKUii OOHAPYKEHUS
peakuuii OPraHUYECKUX COCIUHCHUN.
OK 01 | Xumus B 6Ty 1 | Keiic (c yueTom Oyaymieit nmpodeccruoHaabHOMI
OK 02 | mpou3BOJCTBEHHO | AEATEIBHOCTH)
OK 04 | i1 nearenbHOCTH Bo3MoskHBIE TEMBI KEMCOB:
OK 07 | yenoseka 1. Iloremnnenue kauMarta U BbICBOOOKIEHHUE ra30BbIX
TUAPATOB CO JIHA OKeaHa.
2. bynymue MaTepruasl 11 aBUa-, MAIIMHO- U
npUOOPOCTPOCHHUSL.
3. HoBble MaTepuanbl AJisl COIHEUHbIX OaTapeil.
4. JlexkapcTBa Ha OCHOBE PACTUTENBHBIX ITPEMAPATOB.
OK 01 | OcHoBsl 1. JJaGopatopHas pabota «OCHOBBI JIaDOpaTOPHOU
1abopaTopHO MIPAKTUKN .




IIPaKTUKHU B

npodeccuoHaIbH
BIX J1a0OpATOPHUIX

2. TunoBble pacyeThl O TEMATUKE SKCIIEPUMEHTA.
3. 3aaun HaA BBIYMCIICHUE CPEIHETO 3HAUCHUS
AKCIIEPUMEHTATBHBIX JaHHBIX, TIOTPEITHOCTH.

4. IlpencrarieHue pe3yabTaTOB SKCIIEPUMEHTA B
paznuuHoi popme (Tabnuiia, rpaduk, OTUET,
JOKJIaJ], TPE3CHTALIHS ).

OK 01
OK 02
OK 07

XUMHUYECKAU
aHaJu3 npoo
BOJIBI

1. Tect «CBoiicTBa U COCTaB BOABI».

2. 3aganne «XUMHYECKHUM COCTaB BOJBI, TUII BOJBI 1
CIocoObI €e MPUMEHEHUs» (C UCTI0JIb30BAHUEM
HOPMAaTHBHBIX JIOKYMCHTOB).

3. [IpakTUKO-OpUEHTHPOBAHHBIC TCOPCTUUCCKUE
3aJIaHMsI Ha COCTaB BOJBI U CITOCOOBI BBIPAKCHUS
KOHIICHTPAIMK U IepecyeT KOHIICHTpAIHii (¢
UCII0JIb30BaHMEM HOPMATHBHBIX JIOKYMEHTOB).
4. JTabopaTopHasi paboTa Ha BBIOOD:

— OuwrcTKa BOJIBI OT 3arpsI3HCHHMIA;

— Onpenenenue pH BOJbI M €€ KMCIIOTHOCTH;

— Onpenenenue KECTKOCTH BOJIBI M CIIOCOOBI ee
yCTpaHEHHUS.

OK 01
OK 02
OK 07

XUMHUYECKUU
KOHTPOJIb
KauecTBa
MPOAYKTOB
IMUTaHUS

1. Tect «Opranudeckue U HEOpraHMIECKue
BEIIECTBA, BXO/SIIUE B COCTAB MPOAYKTOB
MUTaAHUS».

2. IIpakTUKO-OpHUEHTHPOBAHHBIE 3aJJaHUS TI0
KYJIMHAPHON TEMaTHKE.

3. JIaboparopnas paboTa (Ha BBIOOD):

— O0OHapy>XxeHre HUTPATOB B MPOIYKTAX MUTAHUS;
— HMccnenoBanre NpoAyKTOB MUTAHUS HA HAJTUYUE
YIIIE€BOJIOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJU4Me yrieBoJoB (Kpaxmal, TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07

XUMHUUYECKUU
aHaJu3 Mmpoo
[IOYBBI

1. Tect mo Teme «XHMMHUYECKHUM COCTaB
HEOPTraHMYECKUX M OPTraHUYECKUX YI0OpCHUIN.
2. 3aganne «B3anMoCBsI3b COCTaBa MOYBBI, THII
IIOYBBI M €¢ Ha3HAUCHUS.

3. JlabopatopHas pabota (Ha BEIOOD):

— OOHapyXeHHE HEOPTaHMUCCKUX TIPUMECEH B
po0ax MOYBHI;

— Onpenenenue pH BogHOM

BBITSKKH IOYBEI, €€ KHCIOTHOCTH U IIECIIOYHOCTH.

OK 01

HccnenoBanune

YueOHo-Kccie10BaTeNbCKUI IPOEKT B 00J1aCTH




OK 02
OK 04
OK 07

00BEKTOB
ounocdepnl

UCCIIeI0BaHUs 00BbEKTOB OHOChEpHI.

Bo3MmokHBIE TEMBI TPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAIbHOM BOJIBI U
PEKOMEHJJAIUU TI0 €€ UCIIOJIb30BAHUIO.

2. UccnenoBanue pa3pyuiarouero AeiCcTBUs
MPUPOTHOMN BOJBI HA CTPOUTEIbHBIE MaTEPUAIIBI.

3. CocraBneHue nNpoeKTa IBETHUKA/oropojia/cana B
3aBUCUMOCTHU OT COCTaBa MpOaHATU3UPOBAHHBIX
MIOYB.

4. CocrapiieHne cOanaHCUPOBAHHOTO MEHIO HA JIEHb
(Hemel) B 3aBUCUMOCTHU OT COJICP>KaHUS
XUMUYECKUX MaKpO U MUKPOIJIEMEHTOB B
MPOJIYKTaX MUTAHUS.

5. UccnenoBanune KkadyecTBa MUTHEBOU BOJILI.

6. UccnenoBanue npoO BOJOMPOBOAHON BOJIBI HA
peaMET YCTPAHCHUS KECTKOCTH.

7. YcTpaHEeHHUE KECTKOCTH BOJBI B
CEJIbCKOXO3IMCTBEHHOM 1eATETLHOCTH.

OK 01

OcHOBBI
n1abopaTopHOM
IPAKTUKU B
npodeccroHaIbH
BIX JJa0OpATOPHUAX

1. JJaboparopHas pabota «OCHOBBI J1TaOOpaTOPHOU
MPAKTUKI.

2. TumnoBbie pacyeThl MO TEMATHKE IKCIIEPUMEHTA.
3. 3aaun Ha BBIYMUCIICHUE CPEIHETO 3HAUCHHUS
IKCIIEPUMEHTANBHBIX TAHHBIX, IOTPEITHOCTH.

4. TlpencraBieHue pe3yabTaTOB SKCIIEPUMEHTA B
paznmuuHoi hopme (Tabnwmiia, rpaduk, OTIET,
JOKJIaJl, IPE3CHTAIUA).

OK 01
OK 02
OK 07

XUMHUYCCKUU
aHaju3 Mmpoo
TEXHUYCCKOU
BOJbI

1. 3ajaun Ha onpeeieHNE METAIIIOB,
HEOPraHMYEeCKUX aHUOHOB U OPTaHUYECKUX BEILECTB
B TEXHUYECKOM BOJI€ pa3HOTO Ha3HAUYECHUSI.

2. IIpakTUKO-OPUEHTUPOBAHHbBIE TEOPETUUECKHE
3aJIaHHs HA COCTaB BOJBI U CITIOCOOBI BBIPAYKEHUS
KOHLICHTPALIMI U TIepecyeT KOHIEHTpalui (¢
MCII0JIb30BAHUEM HOPMATHUBHBIX JOKYMEHTOB).

3. 3ananue « XMMHUYECKUN COCTAaB TEXHUUECKON
BOJIbI, TUII BOJIBI U CIIOCOOBI €€ MPUMEHEHUD (C
UCIIOJIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

4. JTabopaTtopHast pabota (Ha BbIOOD):

— Onpenenenue XJIOpUA0B METOAOM TUTPOBAHUS B
TEXHUYSCKOM BOJIEC;




— OnpeneneHue KeCTKOCTH TEXHUUECKON BOIbI
METOJ0M TUTPOBAHMUSI.

OK 0l |OKO01 OK02OK |OK 01 OK 02 OK 07
OK 02 |07
OK 07
XUMUYECKUN 1. IIpakTUKO-OpHUEHTUPOBAHHBIE 3a1aHUS 110
aHaJu3 npoo XUMHYECKOMY aHaJu3y Npod MaTepuasoB
MaTepHaJIOB CTPOUTEIIBHO-PECTABPAIIMOHHON JIESITEILHOCTH U
CTPOUTENIBHO- Ju3aiiHa.
pecraBpanronHo | 2. JlabopaTtopHast pabota (Ha BbIOOD):
I 1esTenbHOCTH U | — M3roToBiieHne Kpacok (1mog0o0op MUTMEHTOB U
nu3aitHa CBSI3bIBAOIIUX BEIIECTB);
— HccnenoBanre CBOMCTB BSKYIIUX BEIIECTB Ha
npuMepe THIca.
OK 01 | Uccnenosanue YueOHo-HCcCiIe10BaTeNbCKUN MPOEKT B 00JIaCTH
OK 02 | o6bexToB UCCJIeIOBaHUS OOBEKTOB TEXHOC(HEPHI.
OK 04 | rexHochepsl Bo3moxkHBIE TEMBI IPOEKTOB:
OK 07 1. KoHTpoJsib KauecTBa TEXHUYECKOM BOJIBI Pa3HBIX

BHJIOB B COOTBETCTBUH ¢ MeToaukamu 1mo I'OCT.

2. Co3ngaHue 1eKOpaTUBHOM MITYKAaTypKH.

3. IIurmMeHTHI B U3JICNUSIX U3 CTEKIIA.

4. NccnenoBaHue pa3pyliaroero 1eMcTBUs BOIbI
Ha CTPOUTEJIbHBIE MAaTEPUAIIBI.

5. O1eHKa COCTOSIHHS BO3/TyXa paboveil 30HbI
crieraiucTa (TeXHoJora, CTpOUTENs U T.1., C
ydeToM 001acTi TpodecCroHaIbHOMN AeATSILHOCTH)
B COOTBETCTBUHU C HOPMATUBHBIMU JOKYMEHTAMM.




5. MEPOIIPUSITHUS, 3AIINIAHUPOBAHHBIE HA IIEPHO /]
PEAJINBAIIMU OBIIEOBPA3OBATEJILHON YYEBHON

JANCIUIIJIMHBI
Hara Conepsxkanue u popmMbl Mecto Koabi
AeATEeTbHOCTH nposeaenusi | OK
Cooeporcanue - 00wasn xapakmepucmuxa
Meponpusmusl.
Oxkta0ps - | ITloaroroBka y4acCTHUKOB U IPOBEICHUE I'BIIOY JIP24
neKkabpb | €KEroJHOM TeXHUKYMOBCKOM OJIMMITHA/IbI «TTT»
(e5KeT0THO) 1o o011e00pa3zoBaTeIbHBIM YUCOHBIM

OUCLUUIUIMHAM B 2 Typa: 1 Typ —
OTOOPOYHBIN 3a0YHBIH, 2 TYp —
(buHaTBHBINA, OUHBIN

Hexalpb [ToaroroBka yyactHukoB u nposenenue | ['BIIOY JIP23
(€KEeT0THO) Henenmn EMJI «TTT» JIP24
JIP26
®deBpalib [ToaroroBka U CONpPOBOKIECHUE I'BIIOY JIP24
YY4aCTHUKOB 00acTHOM cTyneHueckon | « TTT» JIP25
HAyYHO-TEXHUUYECKOU KOH(pEPEHIINH JIP26
«Mononéxs. Hayka. TexHomoruu
IPOU3BOJCTBA»
®deBpalib [ToaroroBka crateu s nyosmkanuu B | ['BIIOY JIP24
COopHuKax MaTepHUaJioB IO UTOTaM «TTT» JIP25
CTYICHUYECKUX KOH(DepeHITH
Exxeronno Y4acTtue B MOATrOTOBKE U MPOBEICHUE I'BIIOY JIP23
HENIEIN CIIENAILHOCTEN OTIEIICHU «TTT» JIP24
JIP25

JIP26
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12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22,
23.
24.
25.
26.
27.
28.

29.

30.

IIpuiroxenue

TeMmbl pedeparToB

Bonopoa u ero coenquHeHus.

Bojia u ee GrosiornyecKoe 3HaUEHHE.

CoennHeHwus cepebpa u 30J10Ta.

JKusub u nesarenbHocTh Mapuu Kiopu-CkiagoBCKOI.
AJIIOMUHHH U €T0 COe/ITNHEeHUS.

Menp 1 ero coeJUHEHUA.

Kuzns u neareapnocts /1.11. MeHgeneena.

Posib KE€HIITUH B XUMUHU.

[leproiuecKknii 3aKOH U CTPOEHME aTOMa.

Kuznsp u gesareapHoctb M.B. JlomoHocoBa.

PoJib HeOpraHMYeCKON XUMHUHU KaK HAYKU B Pa3BUTHUH CEJTHCKOTO
X03AHCTBA.

Pa3zBuTHE HEOPTAaHUUECKON XUMUH 32 PyOesKoM.
[IpuMmeHeHUEe yA0OPEHUH ¢ y9eTOM NOTPEOHOCTU pacTEHU.
XUMUA «TOPAYUX» aTOMOB.

XUMUSA BBICOKUX CKOPOCTEN.

BricokoTeMnepaTypHas XUMUS.

YIIbTpaMUKPOXUMMUAL.

BHyTpUKOMILJIEKCHBIE COETUHEHUA.

PenkosemenbHble 351eMeHTbl. CHHTETUUECKHE 3JIEMEHTHI.
HoBoe yueHune o KOppo3umu.

AJIEKTPOHBI U XUMHUYECKas CBA3b.

Tssxesple METAJJIBl U UX POJIb HA PACTEHUSA U YKUBOTHbBIE
OcHOBHbBIE IIpe/iCTaBIeHUA KBAHTOBON MEeXaHUKU.

Vcropus nosiBjeHus Kapagzjama (yriaepon).
MeTa/sI0TIOJIMMEPHBIE MaTePUAJIbI.

Koopaunanmnonsnas teopus Anbdpena Beprepa.
KomriuiekcHble cOeJUHEHNA B HAYKE U TEXHUKE.

3HauyeHUe eCTECTBEHHOU PaJJUOAKTUBHOCTHU B KU3HU PACTEHUU U
JKUBOTHBIX.

buosornueckas pojib MUKPO3JIEMEHTOB U UX IPUMEHEHUE B
CEJIbCKOM XO3SIHICTBE U MEJUIIHHE.

HcTopus pa3BUTHS 3JIEKTPOJIUTUYECKOHN JINCCOITUAITUI
Appennyca (1887)



VTBEPX/IAIO

[ N.O0. ®amunus /
« » 20 T.

JUCT PETUCTPAIIMUA U3BMEHEHU
PABOYEH ITPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOT'O YYEEHOI'O
HNPEAMETA

(HaumeHnosaHue 0O6WeobPa308amebHO20 yuebH020 npeomema)

1O CIeNUaNbHOCTH / mpodeccuu

(K00 u HaumMeHoBanue cneyuaibHocmu / npogeccuu)
(rox Habopa , popma oOy4deHus )

Ha20_ /20 y4eOHbIii rox

B pabouyro nporpammy 06111€00pa3oBaTeIbHOTO Y4€OHOTO MIPEeIMETa BHOCATCS
CJIeIyIONINEe N3MEHEHHUS :

Homep . Howmepa nnctos OcHoBaHue
Paznen paboueit

u3Me- 3aMCHCH- aHHYJIU- | JJI1 BHECEHUS
nporpaMmbl (ITyHKT) HOBBIX N

HEHVISI HBIX POBAHHBIX | U3MEHEHUN

PaccmoTpeH Ha 3acelaHny NPeIMETHOM (LIMKIOBOI) KOMUCCUH

MPOTOKOJ OT « » 20 r. No

(Oondrcnocmy) (noonucy) (U.0. Pamunus)
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