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PACCMOTPEHO COT'JTIACOBAHO

Ha 3acegannu 1K 3aMm. qupektopa no YMP
00111e00pa3oBaTeIbHBIX

Y €CTECTBEHHOHAYYHBIX

JMCILIUILIMH

[Tporpamma yuebnoi mucuumuimabsl OO/ly.10 Xumus paspaboTaHa B COOTBETCTBUU C
TpeboBanusIMU DenepaIbHOr0 TOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApPTa CPEAHEro
obmiero oopa3oBanus (YTBEpKIeH MpHKa3oM MUHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoi
@enepariun ot 17.05.2012 r. Ne 413, B peiictByromedt penakuuu), PenepabHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAAPTA CPEAHETO NMPOPECcCCHOHATHLHOIO 00pa30BaHHUS
no nipoeccuu 43.01.09 IMosap, kormutep (yrBepxkiaeH [Ipukazom MuHHCTEpCTBA 00pa3OBaHUs
u Hayku P® ot 9 nexabpsa 2016 r. N 1569), pexomeHnanusMu 1o OpraHu3aluy HOJyYEHHUS
cpenHero obmero oOpa3oBaHHs B Ipeleilax OCBOSHHUS 00pa30BaTEIbHBIX MPOrPAMM CPEIHETO
npoecCHOHATLHOTO 00pa3oBaHUs HAa 0a3e OCHOBHOIO OOIIEro o00pa3oBaHUS C YYETOM
TpeOoBaHuil (enepanbHBIX TOCYAAPCTBEHHBIX OOpPA30BATENbHBIX CTAHIAPTOB M IOTy4yaeMOU
CHEIHUAIBHOCTH CpeAHero mpo(hecCHOHATbHOrO O0pa3oBaHMs,  MPUMEPHON MPOrpaMMOoit
yueOHOM TUCHUIUIMHBL «XUMHs» s TpOo(hecCHOHANBHBIX 00pa30BaTEeIbHBIX OPTaHU3ALNMN,
pekomenaoBannoit ®I'BOY IO UPTIO (ITpotokoa Ne 14 ot «30» Hostopst 2022 1.)

Opranuzanusa-pa3paboTyukK:
['ocymapcTBeHHOE OrOKETHOE TTPO(hEeCCHOHATTEHOE 00pa3oBaTeIbHOE YUpexkaeHne MOCKOBCKOM
obnactu «CeprueBo-Ilocaackuit KommemK»

ABTOp-pa3pabOTUHK:
Kopueituyk Onsra MuxaiinoBHa -npenogaBatens [BIIOY MO  «CeprueBo-Ilocaackuit
KOJUTEE
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHON JUCHUITIJINHBI «XUMWS»
1.1. MecTo AMCHMILUIMHBI B CTPYKTYpe OCHOBHOI mpodeccHOHATBLHONH 00pa3oBaTebLHOM
NMPOrpaMmblI

OO0meobOpa3oBaTenbHass AWCHHUIUINHA «XUMUS»  SBISETCS  00S3aTEIbHOW  YacThIO
00111e00pa30BaTEIbHOrO IUKJIA 00pa3oBaTeibHONW IporpaMmbl B cootBeTcTBUU ¢ PI'OC CIIO
no npodeccun 43.01.09 IToBap, koHIUTED.

TpynoeMKOCTh TUCIUILIMHBI «XUMHUS» Ha YIIIyOJIEHHOM YpOBHE cocTaBiiseT 252 yaca, u3
koTopblx 160 wacoB — Ga3oBwIid Moaynb (8 pa3nenoB) m 74 daca — HpUKIAAHOW MOIyNb (2
pa3nena),  BKIIOYAIOUIUMN  [PaKTUKO-OPUEHTUPOBAHHOE  COJAEp)KAHME,  YCHIIMBAIOIEE
npOQUIBHYIO COCTaBISIONIYI0 TO Tpodeccuu, KOHCyabTanuu -10 yacoB, MpOMEKyTOUYHAs
arTtecTanus B (opMe SK3aMeHa -8 4acoB.

[TpuknamHoit Momynb BKIOYAaeT ABa pasgena. Pazmen 9 «Xumus B KU3HH OOIIECTBA
peanmusyetcs mias npodeccun 43.01.09 IloBap, kKoHIUTEp HA MaTepuaje KEHCOB, CBI3AHHBIX C
9KOJIOTHYECKON Oe30MacHOCThI0 M OIICHKOM TMOCIEACTBHI OBITOBOM M MPOWU3BOJCTBEHHON
JESITENIbHOCTH, 110 OTpacisaM Oyaylien nmpodeccnoHalbHOM 1eATeTbHOCTH 00yJaroINXCS.

Pazmen 10 «Xummss B mpodeccun» Bapbupyercs 1o  oObekTaMm  Oymymieit
PO ECCHOHAIBHON JESTENHHOCTU CTY/ICHTOB.

[Mepuon oOy4eHus u pacnpenenenue mo cemecrpam 74/104/56 yacos, y4eToM JIOTHKH
(GhOpMUPOBAHHUS MTPEIMETHBIX PE3YyIbTATOB, OOIIMX U MPOPECCHOHATBHBIX KOMITETESHITUH,
MEXITPEAMETHBIX CBA3EH C IPYrMMHU JTUCHUIUIMHAMU 00111€00pa30BaTEIbHOTO U
o0mienpodecCHoHaIbHOTO UKIOB Y4eOHOTO MIIaHa.

1.2. Henu U ni1aHupyeMble pe3yJibTAaThl 0CBOCHHS THCIUILTHHBI
1.2.1. lleau 1 3aga4u AU CHUILIHHBI

dopmMupoBaHue y CTYJIEHTOB XUMHUYECKOW COCTABISIONIEH €CTeCTBEHHO-HAYYHON KapTUHBI
MHUpa KaK OCHOBBI MPUHSATHS PEHICHUH B JKU3HEHHBIX M IPOU3BOJCTBEHHBIX CHUTYyAIMSIX,
OTBETCTBEHHOT'O MOBEJICHUS B IIPUPOJIHOM Cpeie.

3agauu AUCHMILIMHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUYECKHUX MPOIIECCOB U
ABJICHUM B OKpYXarollel cpene, LEJIOCTHOW HaydYHOW KAapTHHBI MHUpPa, B3aWMOCBSI3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJUTH PACUeThl MO XUMHYECKUM (OpMylaM U YpaBHEHUSIM
XUMHYECKHX peakluid, IUTAaHUPOBaTh M  HUHTEPIPETHPOBATH PE3YAbTaThl XUMHYECKHX
HKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKM MPOBEICHUS XUMHUYECKUX IKCIICPUMEHTAIBLHBIX UCCIICIOBAHHIMA
C coOmoJileHueM TMpaBuil 0e30lacHOro oOOpalieHusl ¢ BeHIeCTBaMH U JJaOOpaTOpHBIM
000pyI0BaHUEM;

4) pa3BUTh YMCHHS aHATH3UPOBATh, OIICHUBATh, TIPOBEPSTH HA JOCTOBEPHOCTH M 00001IaTh
UH(OPMAIIHI0 XUMHUYECKOTO XapaKTepa U3 pa3IuYHbIX HCTOUHUKOB;

5) chopmupoBaTh yMEHUS MPOTHO3UPOBATH TOCIEACTBUS CBOCU JEATETBHOCTH H
XUMHUYECKHUX TIPUPOTHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MIPOIIECCOB,;

6) cdopmMupoBaTh TOHMMAaHHWE 3HAYMMOCTH JIOCTIDKEHUH XHUMHUYECKOW HAyKu H
TEXHOJIOTHH JIJIs1 Pa3BUTHSI COIMATBLHON M MPOU3BOJICTBEHHOU cep.

1.2.2. Ilnanupyemble pe3yJbTaTbl O0CBOeHHsI 00HIe00pa30BaTeNIbHON IMCHUIUIMHBI B
coorBercTBUU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO



Koa u HaumeHoBaHue gopMupyeMbIX
KOMIIeTeHIIMH

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUIIIUHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats ciocoObl perieHus
3a1a4 npodeccuoOHATBHON
JeSITeIbHOCTH TPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:
- TOTOBHOCTb K TpYAY,
MacTepCTBa, TPYI0JIo0ue;

OCO3HAaHUEC NI CHHOCTHU

-  TOTOBHOCTh K AaKTUBHOU J€STEIBbHOCTHU
COLIMAILHOM

HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUOHUHUPOBATD,

TEXHOJIOTHYESCKON U

IUIAHUPOBaTb M  CaMOCTOSITENIBHO  BBIIOJHSATD
TaKylo J€SITeIbHOCTD;

- UHTEpEC K pa3IU4HbIM cdepam
poeCCUOHAIBHON A TEIBHOCTH,

OsilaieHHe  YHHBEpPCAJIbHBIMM  y4eOHBIMU
N03HABATEJIbHBIMM el CTBUSIMU:

0a3oBbIe JIOTHYEeCKHe el CTBUSA.

- CaMOCTOSITEIILHO bopmynupoBaTh u

aKTyallu3upoBaTh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) CYHICCTBCHHBIﬁ HpI/ISHaK NI
OCHOBAaHUA IJIsd CpaBHCHI/ISI, KHaCCI/Iq)HKaIIHI/I 158
00001eHMS,

- OmpeneNisaTh IeNu JesSTeNbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHUS,

- BBIABIISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUUS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHTh KOPPEKTUBBI B  JESTEIbHOCTD,
OIICHUBATh COOTBCTCTBUC pe3y.]'H)TaTOB eisam,

OLICHUBATb PUCKHU HOCJ'IG)ICTBI/If/i JACATCIIBHOCTH,

- BJAQJETh CHUCTEMOW XUMHYECKHX 3HAHUH, KOTOpas

BKJIFOYACT: OCHOBOIIOJIATAIOIINE IOHATUS (XMMHYECCKUI
JJIEMEHT, aTOM, JJICKTPOHHAas 000J0YKa aroma, s-, p-, d-
3JIEKTPOHHBIC

BaJICHTHOCTbD,

opOuTaaM aTOMOB, HOH, MOJICKYJIa,

3JEKTPOOTPULATENBHOCTb, CTEIEHb
OKHCJICHUsI, XUMUYECKas CBs3b, MOJIb, MOJISIPHAs Macca,
MOJISIpHBIA 00BEM, YIJIEPOJIHBIN cKeleT, GyHKIIMOHAIbHAs
rpynna, paaukai, U30Mepus, U30Mepbl, TOMOJIOTMYECKU
pan, YIJIE€BOJOPOIbI,
a30TCoJIepIKaIe COSAMHEHUS, OMOJIOTUYECKH AKTHUBHBIC

rOMOJIOTH, KACIOPOA- U
BellecTBa (yriaeBobl, KUPbI, OEIKN), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIC COEIMHEHMUS,
KPUCTANINYECKasi PEIIeTKA, TUIIbIl XMMMYECKHX pPeaKLui
(OKHCIUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30- "
SHIOTEPMHUECKUE, PEAKLUU HOHHOTO OOMEHa), pacTBOD,
JNEKTPOJIUTHI,

HEOJICKTPOJINTEI, OJICKTPOJIUTHYCCKAA

JIMCCOLMAaNus, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON PEaKIuu, XUMHUECKOE PaBHOBECHE), TEOPUHU
Y 3aKOHBI (TEOpUS XMMHYECKOTO CTPOCHHS OPTraHUYECKHUX
BeniectB A.M. byriepoBa, Teopusl 3I€KTPOIUTHUECKON
auccoumranuu, nepuoandeckuii 3akon .M. Menneneesa,
3aKOH Macchl),

CHUMBOJIHNYECKUN S3BIK XHUMUU, (I)&KTOJ'IOF NYCCKUEC CBCACHUA

COXPAaHCHUSA 3aKOHOMCPHOCTH,

O CBOWCTBaX, COCTaBe, TOJIYYEHUH M OE30MaCHOM
WCIIONB30BAHUM  BAKHEWINIMX  HEOPraHMYECKUX U
OpraHMYECKHX BELIECTB B ObITY M MPaKTHUECKON




- pa3BUBATb Kp€aTuBHOC MBIIIJICHUEC

PEUIICHUHN ) KU3HCHHBIX HpO6J’ICM

npu

0a30BbIe HCCJIeI0BATEILCKHE AeliCTBHA:

- BJIAJICTh HABBIKAMH Y4eOHO-HCCIIETIOBATEIBCKOM
nu HpOCKTHOﬁ JACATCIIbHOCTH, HaBbIKAMH
pasperieHus mpoodieM;

- BBIABJIATH HpI/I‘-II/IHHO-CJICIICTBCHHbIG CBsA3H H
aKTyaJIM3UpOBaTh 3a7a4y, BEIIBUTATh THIIOTE3Y €€
pelIeHus, HaXOJHTh apryMEHTBI IS
JI0Ka3aTeNbCTBA CBOMX YTBEPKICHUI, 3a7aBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- AQHAJIM3UPOBAThH IOJYYCHHBIE B XOJE PEIICHUs
3ada4n pe3y.]H)TaTI)I, KpI/ITI/I‘-IeCKI/I OLICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBI/UIX;

- YMCTB HepeHOCI/ITI) 3HAHUSA B HOSH&B&TGHLHyIO 158
MPAKTHUYECKYI0 00JIaCTH KUZHEIEATEIbHOCTH;

- yMeThb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00acTel;

- BBUIBHUTaTh  HOBBIE  HJIEH, TMpeaiararb
OpI/IFI/IHaJ'II)HI)IG IIOaXO0Abl 1 peHIeHI/ISI;

- CIIOCOOHOCTB UX MCIIOJIb30BaHHUS B

ITO3HABATEJIBHON U COLUAIbHOW MPAKTHKE

JCATCIIBHOCTH YCJIOBCKA,
- YMCTB BBIABJIIATH XapaKTEPHBIC IIPHU3HAKK U B3aUMOCBA3b
N3YUYCHHBIX HOHHTHﬁ,

IIPUMEHATE COOTBETCTBYIOIIIHE

IIOHATUA npu OIIMCaHUUN CTPOCHUA n CBOICTB

HCOPraHNM4YCCKUX HW  OpPraHnMdYCCKUX  BCHICCTB W  HX

MpEBpAIICHUI; BBISABIATH B3aHUMOCBSI3b  XUMHUYECKHUX
3HAHUN C TIOHATUSMH M TPEJCTABICHUAMH JPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMeTh
COCTUHEHUN
MPUKJIAHOU
BaKHEHIIIMX
¢denon, dopManbaeru,

yTrapHbIi ra3, yriIeKUCIbId Ta3, aMMHUAK, TallleHass U3BECTb,

HCIIOJIB30BaTb HAMMCHOBAHHA XHMHUYCCKHX
MCKAYHApOAHOI'0 COKO3a TeOpeTI/I‘IeCKOﬁ n
XUMHNHU n TPHUBUAJIBHBIC

BCIICCTB (BTI/IJ'ICH,

Ha3BaHUA
AUETWICH, TJIULEPUH,
YKCYCHasi KHCIIOTa, TJIMLUH,
HeralieHasi U3BeCTh, MMThEBAsI COAA U IPYTUX ), COCTABIISTH
(GopMyJIBI HEOPTaHWMYECKHX W OPraHUYEeCKHX BEIIECTB,
YpaBHEHUS XUMHUYECKHX PEaKIUi, OOBICHITh MX CMBICI;
IOATBEPKIAATh  XAPAKTEPHbIE XUMHUYECKHE CBOMCTBA
BEIIECTB  COOTBETCTBYIOIIUMHU  JKCIIEPUMEHTAMH U
3alMCSMU YPABHEHUM XUMUYECKUX PEAKLINM;

- yMETh YCTaHAaBJIMBATh MPUHAIIEKHOCTh HW3YUYEHHBIX

HCOPraHNYCCKUX n OpTraHUYCCKUX

rpyImnmiam
XapakTepU30BaThb MX COCTaB M BAXKHEWIINE CBOWCTBA;

BEIIECTB K

OTIpeNleIeHHBIM ~ KJIacCaM | COCIMHEHUH,
OTIpEeACNATh BUIBl XHUMHUYECKUX CBsi3el (KOBaJIGHTHa,
BOJIOpPOJTHAS),
KPUCTAITUYECKUX PEIIETOK BEIIECTB; KIACCUPUIIUPOBATH

XUMHYCCKUC PCAKIINU,

MOHHas, METAIINYCCKas, THIIBI

- chopmupoBaTh TPEACTABICHHUS: O MaTepUaTLHOM




€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U II03HABAEMOCTH
SIBJICHU NIPUPOJBL; O MECTE U 3HAYEHUU XUMUU B CHCTEME
€CTECTBEHHBIX HayK U €€ poIu B oO0ecredeHuu
YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA: B  PEIICHUU
mpoOJIeM HKOJOTHYECKOW, JHEPreTHYECKOW M MHIIEBOU
0€30MaCHOCTH, B Pa3BUTHHM MEIHMIMHBI, CO3/JaHUH HOBBIX
MaTEpUaIOB, HOBBIX HCTOYHUKOB dHEPIUHU, B 00€CIICUEHNN
palMoOHAIBHOIO MPUPOIOINONIB30BaHus, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIeH KyJIbTypbl YeloBeKa, a TakKkKe
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHON Cpene;

- BJIAJETh CHUCTEMOM XMMHYECKMX 3HAHUH, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAratolIfe MOHATHS (JOMOJHUTEIBHO
K CHUCTEME IMOHATHI 0a30BOr0 YpOBHS) - H30TOIbI,
OCHOBHOE U  BO30YXJEHHOE  COCTOSHHE  aToMa,
ruOpUIM3aIs aTOMHBIX opOuTanel, xummudeckas cBsizb ("
G " u "", KpaTHble CBSI3M), MOJIIpHAs KOHIIEHTpaLu,
CTpyKTypHast  Qopmyna, u3omepuss  (CTpyKTypHas,
reoMeTpHuUecKast (uMc-TpaHCc-u3oMepus), THUIIBI
XUMHUYECKHX peakluil (roMo- ¥ reTeporeHHble, 00paTuMsble
U HeoOpaTHUMbIE), pPacTBOPbl (UCTHHHbBIE, JMCIIEPCHBIC
CUCTEMBI), KpPUCTAJUIOTUIPAThl, CTENEHb JHCCOLMALINY,
ANEKTPOJIN3, KPEKHHT, pU(OPMHUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HAHMUS, JIeXkKallue
B OCHOBE IIOHUMaHHUS MPUYUHHOCTM U CHUCTEMHOCTHU
XUMHYECKHUX SBJICHUN, COBPEMEHHBIE IPEICTABJICHUSA O
CTPOCHMM BEIIECTBA HAa AaTOMHOM, MOJIEKYJIIPHOM U
HaJMOJIEKYJIIPHOM YPOBHSIX; IIPEJICTaBICHUS 0
MEeXaHH3MaX XUMHYECKHX peakiuil, TepMOIUHAMHUYECKHX




YU KHHETHYECKUX 3aKOHOMEPHOCTSAX WX NPOTEKAaHUs, O
XMMHAYECKOM  PaBHOBECHM, JIMCIEPCHBIX  CHUCTEMaX,
(aKTOJIOTHYECKUE CBEJCHHUS O CBOWCTBAX, COCTaBe,
MOJy4YeHUH U Oe30MacHOM HCIOJIb30BAHUN Ba)KHEHIINX
HEOPTaHMYECKUX M OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JIEATEIIbHOCTH YEIIOBEKa; OOLIMX Hay4YHBIX
MPUHIUIAX XHUMHUYECKOTO IPOM3BOACTBA (Ha mpuUMepe
NPOM3BOJICTBA CEPHON KHUCIIOTBI, aMMHaKa, METaHOJa,
nepepaboTku HePTH);

- YMETh MPOBOAMTH PACUETHI IO XUMHUYECKUM (POpMYyJiaM U
YPaBHCHHUSM XHMHUYECKHX PEAKIUi C HCIOJIb30BaHHEM
(GU3NYEeCKUX BEIMYMH (Macchl, 00beMa Ta30B, KOJUYECTBA
BEIIIECTBA), XapaKTEPU3YIOIINX BEIIIECTBA c
KOJIMYECTBEHHON CTOPOHBI: pAacyeThl 10 HAXO0XKICHUIO
XUMHAYECKOH  (OpMyJBl  BEHIECTBA; pacueThl MacChl
(oObema, KoMYecTBa BEIIECTBA) MPOIYKTA PEaKIUH, €CIIU
OJTHO M3 HUCXOJHBIX BEIIECTB JAaHO B BHJE pPacTBOpa C
OTIpeJIeIEeHHOW MacCOBOM J10JIe pacTBOPEHHOTO BEIIECTBA
WIN JaHO B U30bITKE (MMEET NPUMECH); PacdeThl MacCOBOM
WM 00bEMHOM JOJM BBIXOJa MPOAYKTa PEAKLUHU; pacueThl
TeroBoro 3¢ dexra peaxiuii, OOBEMHBIX OTHOIIECHUN
ra3oB;

- YMETh BBIABIATH XapaKTepHBIC TPU3HAKU M B3aUMOCBSI3b
W3YYEHHBIX TOHATHHA, NPUMEHSITH COOTBETCTBYIOIINE
MOHATUS  TNPU  ONUCAHUU  CTPOCHHs M  CBOWCTB
HEOPraHMYECKUX M OpPraHMYeCKMX BEIECTB M HX
MpEeBpaIlleHU; BBIABIATH B3aUMOCBS3b  XUMHUYECKUX
3HaHUN C TOHATHSAMHM U TPEJICTaBICHUSAMH JAPYTHX
npeaMeToB Jiisi  Oojiee  OCO3HAHHOTO TOHWMAaHHS U

8




OOBSICHEHUSI CYHIHOCTH MAaTEpUaJIbHOTO €IWHCTBA MUDA,
UCIIOJIb30BaTh CUCTEMHBIE XMMHMYECKHE 3HAaHUA IS
OOBSICHEHUS! M MPOTHO3UPOBAHUS SIBICHUN, HMEIOIINUX
€CTECTBEHHOHAYYHYIO IPUPOY;

- YMeTb HCHOJb30BaTh HAMMEHOBAHUS XUMHYECKUX
COEIMHEHUN MEXIYHApOIHOIO COK3a TEOPETHYECKOM U
MPUKIATHON XUMUU M TPUBUAIbHBIE HA3BaHUsSI BEIIECTB,
OTHOCSILUXCA K M3YYEHHBIM KjaccaM OpPraHWYeCKHX U
HEOPTraHUYECKUX COEIMHECHUII; UCII0JIb30BaTh
XUMHYECKYI0 CHMBOJIMKY [UISl COCTaBjieHHS dopMyl
HEOPraHWYECKUX BELECTB, MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpALICHHBIX U CKEJNETHBIX) (opmyn
OpraHUYECKUX BEIIECTB; COCTaBJISITh ypaBHEHUS
XUMUYECKUX PEaKIM ¢ pPaCKpbIBaTh MX CYIIHOCTH:
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX peakimit
MOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOIO OajaHca 3TUX
peakiuii; peakiuii HOHHOTO OOMEeHa MyTEeM COCTaBIICHUS
UX TIOJIHBIX M COKPAIICHHbIX HOHHBIX YPABHEHUM; peaKINil
THAPOIIN3a, PEaKINil KOMIIeKcooOpa3oBaHus (Ha IpuMepe
TUAPOKCOKOMILIEKCOB LMHKa u ATIOMUHHUS);
MOATBEPXK/IaTh ~ XapaKTEepHbIE XWMHUYECKHE CBOMCTBA
BEIIECTB  COOTBETCTBYIOIIMMH  JKCIEPUMEHTAMU U
3alACSIMU YPABHEHHI XUMUYECKUX PEAKIINI;

- yMeTh  KJacCU(UIMPOBATH  HEOPraHWYECKHE U
OpraHMYECKHE BEIIECTBA W XHMMHYECKHE PpEeaKIluw,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHMSI M KPUTEPHH IS
KIacCU(PUKALUKA  HM3y4aeMBIX XHUMHYECKUX OOBEKTOB;
XapakTepu30BaTh COCTaB U  BaXHEWIIME CBOMCTBa
BEIIECTB, MPUHAJICKANUX K OINPEACICHHBIM KjaccaM M




rpynmnaM CoelIWHEHUH (MpPOCThle BEUIECTBA, OKCHUJIBI,
TUAPOKCHUBI, COJIM; YIJIEBOAOPOJBI, MPOCThIE 3(MUPHL,
COUpThI, (DEHOJNIbI, aNbJIETHIbl, KETOHBbl, KapOOHOBbBIE
KHUCIIOTBI, CIIOXHBIE SQUPHBI, KHUPHI, YIIEBOABI, AMUHBI,
AMUHOKHCIIOTHI, O€TKM); MPUMEHSATh 3HAHUS O COCTAaBE H
CBOMCTBax BEMIECTB ISl SKCIEPUMEHTAIBHOU IPOBEPKHU
TUINIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MpPOTEKaHUs
XUMHUYECKUX PEAKIUH U MPOTHO3UPOBAHUS BO3MOKHOCTEN
UX OCYILIECTBIICHHUS;

- yMETb IMOATBEPKJIAaTh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBHCUMOCTH  PEaKIIMOHHOW  CIIOCOOHOCTH
OpraHMYECKUX COEIMHEHMH OT KpaTHOCTH M TUIA

koBasieHTHOH cBs3u ("G " m ""), B3aUMHOTO BIIMSHUS
aTOMOB U TpYyNIl aTOMOB B MOJEKYyJaX; a TaKXKe OT
OCOOCHHOCTEN  peanu3alMy  pa3IUYHbIX MEXaHU3MOB
IIPOTEKaHUs PEaKIIN;

- YMETb XapaKTEPU30BaATh JIEKTPOHHOE CTPOCHHE ATOMOB
(B OCHOBHOM M BO30YXJIE€HHOM COCTOSHUM) U HOHOB
XUMHYECKHX 21eMEHTOB 1 - 4 nepuonos [lepnoanueckoit
cucreml JI.MI. MengeneeBa W UX  BalIEHTHBIC
"s",  "p", "d-
JNEKTPOHHBIE"  OpOMTaIM, DHEPreTUYECKUE  YpPOBHU;

BO3MOXXHOCTH, HCIIOJIb3Ys IIOHATHUA

OOBSACHATP  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOICTB
XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMblX UMHU COEJIMHEHUN
0 MEPUOJIaM U TpyIIaMm;

OK 02. Mcnonp30BaTh COBpEMEHHBIE
CpeZCTBa MOMCKA, aHAIN3a U
UHTEpIpeTanuy HHPOpMAIIH 1

B o0s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:
- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO

- YMCTb IUJIAHUPOBATb W  BBIIIOJIHATH XUMHUYECKUI
OKCIICPUMCHT (HpCBpaH_ICHI/ISI OpPraHn4YCCKUX BCHICCTB IIPU
Harp€BaHuu, MOJTYYCHUE DTHIICHA U U3YYCHUC €TI0 CBOfICTB,
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I/IH(i)OpMaI_II/IOHHBIe TCXHOJIOTHUH JJIsA
BBITIOJIHCHUA 3a4a4 HpO(bCCCHOHELHBHOfI
JACATCIIbHOCTH

pa3BUTHSA HAyKM U OOILIECTBEHHOW MPaKTHKH,
OCHOBaHHOT'O Ha Jasnore KYJbTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MOJUKYJIBTYPHOM MUPE;

- COBEPILEHCTBOBAHUE SA3BIKOBOM M YUTATEIbCKOMN
KYJbTYpbl KaK CPEACTBA B3aUMOJCUCTBUS MEXKIY
JIOIbMU U ITO3HAHUS MUDA;

- OCO3HAHME LEHHOCTH HAy4yHOU JEesATEIbHOCTH,

TFOTOBHOCTb ~ OCYLIECTBIATH  IPOEKTHYIO  H
UCCIIEI0BATEIbCKYIO JesITebHOCTD
UH/IMBUYaJIbHO U B TPYIIIIE;

OsiaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU

NO3HABATEJIbHbIMH AeHCTBUAMMU:

padora ¢ nndopmanmeii:

- BJIaJICTh HABBIKAMU TOIY4EHUSI HH(YOPMAIH U3
UCTOYHUKOB PpAa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYILIECTBIIATH NIOUCK, AaHAJIN3, CUCTEMATU3ALUIO U
MHTEpHpeTalnio MHPOPMAIMK Pa3IUYHbIX BH/OB
U GOpM IpeCTaBICHMUS;

- cO3/7aBaTh TEKCThl B pa3IM4HBIX (opmarax ¢
y4eTOM Ha3HaueHUus HMHPOpMAlMU U IeJIeBOI
ayJIMTOpUH, ONTUMaJIbHYIO  (opMy
IPEJICTaBICHUS U BU3YyalIU3al1HY;

BbIOMpas

- OHCHHUBATb OOCTOBCPHOCTb, JICTUTHUMHOCTDH

I/IH(I)OpMaI_II/II/I, €C COOTBCTCTBHUC IIPABOBBIM H
MOPaJIbHO-3THUYCCKUM HOPMaAM;

- HCIOJIb30BAaTh CPCACTBA I/IH(I)OpMaLII/IOHHLIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B peuicHun

KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX nu

KayeCTBEHHbIE  pPEaKIMM Ha  alpJerujbl, Kpaxmal,
YKCYCHYIO  KHUCJIOTY;  JIeHaTypaiusi  OelKOB  Ipu
HarpeBaHUM, I[BETHbIE peakuuu OETKOB; MPOBOAUTH

peakii HOHHOTO OOMEHa, ONpEICIATh CPEeay BOIHBIX
cynbdar-,
HAa KAaTHOH aMMOHUS;

PacTBOpPOB,
KapOoHAT- W XJOPHUI-aHUOHBI,

KauCCTBCHHBIC pcaknuuu Ha

pemars  3KCHEpUMEHTAJIbHbIE  3aJaud [0  TeMaMm
"Mertambl" u "HemeTanisl'") B COOTBETCTBHH C IMPABHIIAMH
TEXHUKU OE30MaCHOCTH MpU OOpAIIeHUH C BEIIeCTBAMHU U
1a00paTOPHBIM o0opynoBaHuEeM; MPEJICTaBISATh
pe3yabTaThl XMMUUYECKOTO 3KCIIepUMEeHTa B (popme 3amucu
yYpaBHEHU COOTBETCTBYIOIIMX PEAKIUil 1 (OpMyITUPOBAThH
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh AaHaJIM3HPOBATh XHMUYECKYI0 WH(POPMAIHIO,
HOJIy4aeMYI0 U3 pa3HbIX UCTOYHHMKOB (CPEICTB MacCOBOM
uHpOopManuu, cetb IHTEepHET U Apyrue);

- BIAQACTb OCHOBHBIMM METOJAaMU HAy4yHOrO IO3HAHUS
BEIIECTB M  XUMHUYECKMX sBICHMH (HaOmojeHwue,
U3MEpEeHUe, IKCIIEPUMEHT, MOIETTMPOBAHNE);

- YMETb NMPOBOAUTH PacyeThl IO XUMUYECKUM (popMyiaM U
YPAaBHEHUSAM XUMHUYECKMX PEaKIUl C HCIOJIb30BAHUEM
(u3MUeCKUX BEIMYMH, XapaKTEPU3YIOIIMX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMajbHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BEUIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XUMUUYECKNE 3HAHUS JUIsl IPUHATHS PELICHUN B
KOHKDETHBIX JKM3HEHHBIX CHUTYyalUsiX, CBS3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

- YMETb CaMOCTOSITEJIBHO IUIAHUPOBAaTh M IPOBOJUTH

XUMHYECKUH OSKCIEepUMEHT (MOJIydeHHe U H3ydyeHue
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COOIIOIEHUEM
TEXHUKHU

OpPraHW3allMOHHBIX  3a7a4  C
TpeOoBaHM

0e30MacHOCTH, THTHUEHBI, pecypcocOepexeHus,

OProHOMHUKH,

IIPaBOBBIX u 3THYCCKHUX HODPM, HOpM
nH(OPMAIIMOHHOK 0€30MaCHOCTH;

- BJIaACTb HaBbIKaMHU PaCIiO3HABAHHA U 3alIUThL
uHpopManuu, nHHOPMAIIMOHHOH 0€30IMacHOCTH

JIMYHOCTH,

CBOMCTB HCOPTaHUYCCKUX W OPraHUYCCKHUX BCIICCTB,

Ka4C€CTBCHHBIC pPCaKIMU  YIJICBOAOPOJOB  Pa3IMYHBIX
KJIaCCOB M KHUCIOPOACOACPKAIIUX OPraHNYCCKNUX BEILICCTB,

PCHICHUC JKCIICPUMCHTAJIBHBIX 3a/a4 IO paClliO3HABAHUIO

HEOPraHMYECKUX M  OpraHMYeCKMX  BEIIECTB)  C
coOioieHeM mpaBui  Oe3omacHoro  oOpaimieHus ¢
BeIlECTBAMH M JIAOOpaTOpHBIM  00OPYIOBaHHEM,

(GbopMyIHpOBaTh TENM MCCICIOBAHUSA, NPEIOCTABISATh B
pa3IuYHOM dhopme
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTb;

PE3YyJIbTAaThL OKCIICPUMCHTA,

- YMETb OCYILECTBJIATH IICJICHAIIPABICHHBIM  ITOMCK
XMMHUYECKOH HHPOpPMAallMM B pa3IMYHBIX HMCTOYHHKAX
(HayuHas u ydeOHO-Hay4Has JMTepaTypa, CpeICTBa
MaccoBoil wuH(poOpMmaiuu, cerb HWHTEepHET u npyrue),
KPUTUYECKH aHATM3UPOBATh XMUMHUYECKYI0 HH(OPMAIHIO,
nepepabarbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUM C
HOCTaBJIEHHON yueOHOH 3aaaueii;

- BJIAJETh CHUCTEMOM 3HAaHMM O METOJaX Hay4dyHOIro
NO3HAHWS  SBICHUM  NPUPOIBI,  HCIOJIB3YEMBIX B
€CTECTBEHHBIX HAayKaX W YMEHUSMH MPUMEHATH OTH
3HaHUSA NPU IKCIEPUMEHTAIBHOM HCCIIEIOBAHNN BEIIECTB
U a8 OOBSICHEHMS] XUMHYECKHMX SIBJICHHMH, HMEIOIINX
MECTO B IIPUPOJIE NIPAKTUYECKOH ACSATEIBHOCTH YEJI0BEKA U

B IIOBCEHEBHOH KHU3HU,

OK 04. D¢ddextuBHO
B3aMMO/IEIICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaH/1e

- TOTOBHOCTb K CaMOpa3BHTHIO,
CaMOCTOSITEILHOCTH M CAMOOTIPE/ICIICHUIO;
-OBJIa/ICHUE yueOHo-

HCCIIEIOBATENILCKOM, NPOEKTHOW W COLMAIbHOM

HaBBIKaAMH

JIeATEIIbHOCTH;

- YMCTH IUJIAaHUPOBATb W  BBIIIOJHATH XUMHUYECKUH
OKCIICPUMCHT (HpCBpaH_ICHI/ISI OpraHN4YCCKUX BCHICCTB IIPU
HarpC€BaHuu, MOJTY4YCHUC 3THIJICHA U U3YUYCHUC €TI0 CBOfICTB,

KaueCTBEHHBbIC  PEaKIUu Ha
YKCYCHYIO JIEHATYypaIus

aAJIbACTHUABI, KpaxmaJi,

KHUCIIOTY; OenkoB  mpu
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Osiagenue YHHBepCaJbHBIMHU
KOMMYHUKATHBHBIMH AeHICTBUAMM:
COBMECTHAasI 1eATEIbHOCTD.

- TIOHMMAaTb M MCIOJb30BaThb IIPEUMYLIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- NPUHHUMATh LA COBMECTHOM JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JEHCTBHUS 110
ee JOCTUKECHHUIO:
pacnpenensiaTte  pold  C

COCTaBJIATh IUIAH JIEHCTBUH,
y4€TOM  MHEHHH
YYaCTHUKOB OOCYXKIaTh Pe3yJbTaThl COBMECTHOM
padoTHI;

- KOODAMHUPOBATb M BBINOJHITH pPabOTy B
YCIIOBHSIX peanbHOTO, BUPTYaJILHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJISITh TO3UTHUBHOE CTPATErHUYECKOE

MOBCACHUEC B PA3JIMYHBIX CUTyalUAX, IMPOABJIATH

TBOPYECTBO H BOOOpaKkeHue, OBITE
MHUI[MATHUBHBIM

OBaanenue YHHBepPCAJIbHBIMU
peryJisiTUBHBIMH 1€ CTBUSIMU:

') NPUHATHE ce0s1 M APYrUX JHoeii:

- NPUHUMATh MOTHUBBI M apTYMEHTBI JPYTHX

JIOJICH TP aHATIN3€e PEe3yJIbTATOB JIEATCIILHOCTH,

- IpU3HABaTh CBOE MPABO U MPABO JIPYTHX JIFOACH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIUH JIPYTOr0 YeIIOBEKa;

Harp€BaHuMd, 1LIBCTHBIC pPEAKIUU 66J'IKOB; IIpOBOAUTDH
p€akiuuu HOHHOI'O O6MCH3, OIpe€aAcITL CPEAY BOIHBIX
Ka4€CTBCHHBIC peaKuu Ha

pacTBOpOB, cynbdart-,

Kap6OHaT- n XJIOpUA-aHUOHBI, HA KaTUOH aMMOHMUS,

pemarb  3KCIEpUMEHTAJIbHbIE  3aJaud [0  TeMaMm
"Metamisl" u "Hemeranisl") B COOTBETCTBUY C NIpaBUIAMU
TEXHUKU OE30MaCHOCTH MPH OOpAIIEHUH C BEIIECTBAMU U
1a00paTOPHBIM 000pyZ0BaHUEM; IPEICTaBIIATh
pe3yibTaThl XUMUYECKOTO SKCIIEpUMEHTa B (OpMe 3alHCH
YPaBHEHMI COOTBETCTBYIOIUX peakUii U (opMyIMpOBaTh
BBIBO/IbI HA OCHOBE 3THX PE3YJIbTAaTOB;

-yMETb CaMOCTOATEJIHO IIJJAHUPOBAaTh M  IMPOBOJAUTH
XUMHUYECKUH O3KCIEpUMEHT (MOJIydeHHE U HM3y4yeHHue
CBOMCTB HEOPraHMYECKUX M OPraHWYeCKUX BEILECTB,
KayeCTBEHHbIE

peakuuyu  YriieBoAOpOJI0B

KJIAaCCOB U KHUCJIOpOACOACPKAIIUX OPraHNYCCKUX BCIICCTB,

pa3IuYHBIX

pellIeHHEe IKCIEPUMEHTAIBHBIX 337au 0 PaclO3HABAHUIO
HEOPTraHWYECKUX W  OPTaHUYECKUX
COONIo/IeHNEeM  TpaBWJI ~ 0E30IacHOTO
BEIIECTBAMH U J1aOOpaTOPHBIM

BEIIECTB) €
oOparieHust ¢
o0opynoBaHuEM,
(bopMyIMpOBaTh IEIM HUCCICIOBAHMS, NPEIOCTABIIATh B
bopme
AHAJIM3UPOBATh U OUCHHUBATDb UX JOCTOBCPHOCTD,

pa3nuuHON pe3yNbTaThl JKCIIEPUMEHTA,

OK 07. ConelicTBOBaTh COXPAHEHUIO
OKpY>Karolleu cpeibl,

B 006s1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUSA:
- c(hopMHPOBAHHOCTH HKOJIOTMUYECKON KYIBTYpHI,

XUMHUYECKON
COCTABJISIIONIEH €CTeCTBEHHOHAYYHOW KapTHUHBI

- chopMHpOBaTh  MpPEACTABICHUSA: O

MHpa,
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pecypcocOepeKeHnI0, IPUMEHSTh
3HaHUs 00 U3MEHEHUHU KJIMMaTa,
IPUHIUIBI O€PEXKINBOTO
IPOU3BOJICTBA, YHPEKTUBHO
JIEHCTBOBATH B YPE3BbIYANHbIX
CUTYaLUAX

MOHMMAaHUE BJIMSHUS COLIMATBHO-IKOHOMHUYECKUX
NPUPOAHON U
OCO3HaHHE TJI00aJIBLHOrO

IIPOLIECCOB  HA  COCTOSIHUE
COLIMAIBHOW  Cpepl,
XapakTepa dKOJOTHUECKUX poOIeM;

- IUIAHUPOBAHHE M OCYILECTBJIECHUE JCUCTBUUA B
OKPY’KaIOIlleW Ccpele Ha OCHOBE 3HAHMSA Lelei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JACHCTBUN, NPUHOCAIINX
BpEJ OKpYXkKarollen cpere;

- yYMEHHE TMPOTHO3UPOBATH HEOIATOMPUATHBIC
3KOJIOTUYECKHUE MOCIEACTBUS MPEAIPUHUMAEMBbIX
JIEMCTBUM, IPEAOTBPALLATh UX;

- paciiipeHue OmbITa JIeSITEIIbBHOCTH
HKOJIOTMYECKOM HANPaBIEHHOCTH;

- OBJIQJICHUE HAaBbIKAMU Y4EOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM

ACATCIIBHOCTH,

pojiu  XUMHUM B T[IO3HAHWUU SIBJICHUH MPUPOABI, B
(hOpMUPOBAHUM MBIIUIEHUST U KYJIbTYpPhl JIUYHOCTH, €€
(YHKIIMOHATBHOW ~ TPaMOTHOCTH, HEOOXOTUMOM IS

pelleHns  MpaKkTUYEeCKMX  3aJad U IKOJIOTMYECKU
00OCHOBAaHHOTO OTHOUICHHSI K CBOEMY 3/I0pOBBIO U
MIPUPOIHOM CPEE;

- YMETb co0IIr01aTh IpaBuiIa IKOJIOTUYECKU
1e1eco00pa3HOro  MoBeJeHuss B ObITY M TPYIOBOH
JEATEIIBHOCTH B LEJIAX COXPAHEHHUS CBOETrO 3JI0pOBBSI U
OKpY’KaloIllel IPUPOJHON CpElbl; YYUTHIBaTh ONACHOCTh
BO3JCHCTBUS Ha JKHUBBIE OpPraHU3Mbl OINPEACIECHHBIX
BEUIECTB, IIOHMMAas CMBICI II0Ka3aTelsd IpelelbHON
JOTTYCTUMOM KOHIIEHTpALUH;

- YMETb NPOTHO3UPOBAThH, AHAJIM3UPOBATh U OLIEHUBATH C
HNO3UIMM  3KOJOTMYECKOW O0€30IaCHOCTU  IOCIEACTBUS
OBITOBOM M IPOU3BOJCTBEHHON MIESITENBHOCTH YEJIOBEKA,
CBSI3aHHOW ¢ 1epepaboOTKONW BEIIECTB; HCIOJIb30BaTh
IIOJIyYEHHBIE 3HAHUS Ul MPUHATHS TPAMOTHBIX PEIICHUN
npo0JeM B CUTYallUsX, CBA3aHHBIX C XUMHUEH;

- YMETb OCO3HABaThb OINACHOCTb BO3JECHCTBUS Ha JKUBBIC
OpPraHM3MBbl OIPEAEICHHBIX BEIIECTB, MOHMMAs CMBbICIH
MOKAa3aTeNsl MPEeAeNbHOW JOIMYCTUMOM KOHLEHTPALWH, U
MOSICHATHL HA MpUMepax CrnocoObl yMEHbBIIEHUS U
MPEIOTBPALLEHUS UX BPEAHOIO BO3JEHCTBHS Ha OpraHU3M

YCIOBCKaA.

[IK 1.3. IIpoBOOUTE NPUTOTOBJIEHUE
MOJATOTOBKY K peanuzanuu
nonypadbpukaron pa3zHoo0pa3HoOro
accopTuMeHTa Juis OJroj, KyIMHAPHBIX
u3lenuii U3  pelObl U HEPHIOHOTO

OBiajgeHne  yHHUBepCaJIbHBIMH
NMO3HABATEJbHBIMH AeHCTBUAMMU:
padora ¢ nHpopmanueii:

- BJI3/IETh HaBbIKaMU MOJIYy4YeHUs] UHDOpMaLUK U3

y4eOHBbIMHU

- YMCTh IIJIAHUPOBATH U BBINIOJIHATDH XUMHYECKHH
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BOJIHOTO CBIPBSI.
[IK 1.4. IIpoBOAUTH IPUTOTOBJIEHUE U
MOJITOTOBKY K peain3aiuu
nosrypabpuKaToB pa3HOOOPA3HOTO
aCCOpTUMEHTA sl OJIr0/1, KyJTUHAPHBIX
W3JICIUN U3 MsCa, TOMAaIIIHEH ITHIIEL,
JIU9H, KPOITUK

[IK 2.4. Ocy1iecTBasiTh
MPUTOTOBJICHHE, HENPOJIOKATEITHHOE
XpaHEHHUE TOPSIUUX COYCOB
Pa3HOOOPA3HOTO ACCOPTUMEHTA.

[IK 2.5. OcyecTBasTh
MPUTOTOBJICHHUE, TBOPUYECKOE
o(opMIIeHHE U TIOATOTOBKY K
peanu3aiuu ropsuux 0J1r0]1 ¥ TapHUPOB
U3 OBoOILEH, TpOOB, KpyIl, 0000BBIX,
MaKapOHHBIX U3/CNIUNA Pa3HOOOPA3HOTO
ACCOPTHMEHTA.

[1K 2.6. OcyuiecTBasTh
MIPUTOTOBJICHHUE, TBOPUYECKOE
o(opMIIeHHE U TIOJTOTOBKY K
peanu3ainuy ropsiaux OJIo I,
KYJIMHAPHBIX U3IENUH, 3aKyCOK U3 SHII,
TBOPOTa, ChIpa, MyKH Pa3HOOOPa3HOTO
ACCOPTHMEHTA.

[IK 2.7. OcyiecTBasTh
MPUTOTOBJICHHE, TBOPUYECKOE
odopmIIeHHE U TTIOATOTOBKY K
peanu3anuy ropsiaux OJIroI,
KYJIMHAPHBIX U3ENUH, 3aKyCOK U3
PBIOBI, HEPHIOHOTO BOAHOTO CHIPBS
pa3Ho00pPa3HOTO aCCOPTUMEHTA.

I1K 2.8. OcymiecTBasTh

UCTOYHHKOB DPAa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISATH IOKUCK, aHAIN3, CHCTEMaTH3aLNI0 1
UHTEPIIPETANnI0 HHPOPMAIIMK PAa3JIMYHBIX BHUJIOB
1 GOpM MpeCTaBICHHUS,

- OLECHMBATh JOCTOBEPHOCTb, JICTUTHMHOCTb
uHpopManuy,

MOPaJIbHO-3THUYCCKUM HOPMaAM;

€C COOTBCTCTBHUC IIPABOBBIM U

- HCTOJBb30BaTh CpPEICTBA WH(POPMAIMOHHBIX H
KOMMYHHKAIIIOHHBIX TEXHOJIOTUH B pELICHUH
KOMMYHUKATHUBHBIX u
3aJa4  C  COOJIIOAEeHUEM
TEXHUKHU

KOTHUTHBHBIX,
OpraHU3aHOHHBIX
TpeboBaHU SPrOHOMHKH,
pecypcocOepexeHus,

3THYCCKHUX

0€30I1aCHOCTH, THIHCHBI,

MPaBOBBIX 5 HOPM, HOpM
UH(OPMAIMOHHOK 0€30MTaCHOCTH;

OBiagenue YHHUBEPCAJIbHbIMU
KOMMYHUKATHBHBIMH e CTBHAMM:
COBMECTHAs AeSITeJIbHOCTD.

- MOHMMAThb M MCHOJB30BaTh NPEUMYLIECTBA
KOMaHJAHOW ¥ MHIMBUyaJIbHOU paboThI;

- NpUHUMATh LCJIN COBMECTHOM JACATCIIbHOCTH,
OpTraHHU30BbBIBATE U KOOPAWHUPOBATH I[CI\/JICTBI/ISI 110
€¢ IOCTHXKCHHUIO: COCTaBIISIThH IIJIaH JCHCTBUM,
pacnpeneniarb PO C  y4€TOM  MHEHH
YY4aCTHUKOB OOCYXKIaTh Pe3ylbTaThl COBMECTHOM
paboThI;

OBananenue YHHBEPCAJIbHbIMHA
PeryJsiTHBHbIMU e CTBUAMM:

NPUHSATHE ce0s1 ¥ IPYTUX JIIei:

9KCIIEPUMEHT B COOTBETCTBUU C IIPAaBUIAMH TEXHUKHU
0€3011aCHOCTH ITpU OOPALIEHUHU C BELIECTBAMU U
1a00paTOpHBIM 000PYIOBAaHUEM; IPEACTABIATh
pe3yabTaThl XUMHYECKOTO SKCIIEPUMEHTA B (hopMme 3amucu
YpaBHEHHI COOTBETCTBYIOIIMX PEAKIUN U (POpMyIUpOBaTH
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

-YMETh IIJIAHUPOBATH U IPOBOAUTH XUMHYECKHH
9KCIIEPUMEHT (IIOJTyYeHHUE U U3yUEHHE CBOMCTB
HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB, KAUCCTBCHHLIC
PeaKIMM Pa3IMUYHbIX KIACCOB KHUCIOPOJICOIEPKAIIUX
OpPTraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3aJa4 10 PACMO3HABAHUIO HEOPTaHHUUECKUX U
OpPraHUYECKUX BEILIECTB) C COOIIOIEHUEM MTPABUIT
0€30MMacHOro 00paIEeHHs C BEUIECTBAMH U Ja00PaTOPHBIM
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IPUTOTOBJIEHHUE, TBOPUYECKOE
oopmMiIeHHEe U TOATOTOBKY K
peau3aiyy ropsIux OIO],
KYJIMHApHBIX U3/EIUH, 3aKyCOK U3
Msica, JOMAIlHEH NTULBI, TU14YU U
KpOJIMKa pa3Hoo0pa3HOro
aCCOPTUMEHTA.

[IK 4.3. Ocy1iecTBasiTh
IPUTOTOBJIEHUE, TBOPUYECKOE
o(OpMIICHHE U TIOJIOTOBKY K
peau3aluy ropsynx Ciagkux OJrof,
JIeCepTOB pa3HOOOPA3HOTO
aCCOPTHMEHTA.

[IK 5.2. OcymiecTBiaTh NPUTrOTOBIECHHUE
U MOATOTOBKY K UCIIOJIb30BaHUIO
OTJIEIIOYHBIX N0TY(adpUKaTOB IS
xJ1€000yIOUHBIX, MyYHBIX
KOHJIUTEPCKUX U3JEIUM.

1K 5.3. OcymiecTBasTh U3rOTOBJICHUE,
TBOpYECKOe 0(hopmMIIeHHUE, TOJITOTOBKY
K peain3anuu Xjae000yT0IHbIX
u3zenuil 1 xaeda pa3HOOOpa3HOTo
aCCOPTHMEHTA.

1K 5.4. OcymiecTBasATh U3rOTOBJICHUE,
TBOpYECKOe 0(hopmMIIeHHE, TOJITOTOBKY
K peajM3aluy MyYHbIX KOHIUTEPCKUX
U3J1enui pa3Hoo0pa3HOTo
aCCOpPTHMEHTA.

ITIK 5.5. OcyiiecTBisiTh U3rOTOBJIEHUE,
TBOpYECKOE 0(opMIIEHHE, TOATOTOBKY
K peajn3aluy NUPOKHBIX U TOPTOB
Pa3HOO0Pa3HOr0 aCCOPTUMEHTA.

- IPUHHUMATb MOTHUBBI W APryMECHTEI

ApYrux
JIOJEH IIPU aHAIIU3€ PE3YJIbTATOB JESATEIIBHOCTH;

- IPU3HABaTh CBOE IIPABO U IPABO IPYIUX JIIOAEH
Ha OIIMOKMU;

B o0s1acTH 3K0/10IrM4eCKOr0 BOCIIUTAHUS:

- IUIAHUPOBAHHE M OCYILECTBJICHUE JCUCTBUUA B
OKPY’KaIOIlleW Ccpelle Ha OCHOBE 3HAHMSA Lelei
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

- AKTUBHOE HEINPUATHE JNECUCTBUN, MPUHOCALIMX

BpEl OKpYXKAIoIIe cpere;

o0opynoBanueM, GopMyIUpOBAThH LEIU UCCIIETOBAHMUS,
IPEOCTABIATh B PA3INYHON (hOopMe pe3yabTaThl
JKCIIEPUMEHTa, aHAJIM3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTB;

- YYUTBIBATh ONTACHOCTH BO3JCHCTBUS HA KUBBIC
OpPTraHU3MBI ONPEEIICHHBIX BEIIECTB, TOHUMAsl CMBICIT
II0Ka3aTellsl IPEAEIbHON JOIYCTUMON KOHIICHTPALUY;

- YMETb IPOTHO3UPOBATH, AHAJIM3UPOBATh U OLICHUBATH C
HO3ULIMH 3KOJOrHYeCcKol 0€3011aCHOCTH OCIEACTBUS
OBITOBOW M IIPOU3BOJCTBEHHOM JEATEIbHOCTU YEJIOBEKA,
CBSI3aHHOM C MepepadOTKOM BEIIECTB;

- YMETb OCO3HABATh OITACHOCTb BO3/ICHCTBUS Ha )KUBBIC
OpraHU3MBbI ONPE/IEIIEHHBIX BEIIECTB, TOHUMAs CMBICI
NIOKa3aTelsl IPEAEIbHON JOMYCTUMON KOHIIEHTPALUH, U
HOSCHATH Ha IpUMepax cnocoObl yMEHBIICHUS U
IPEIOTBPALICHNS UX BPEIHOTO BO3AEUCTBUS HA OPraHU3M
YeJI0BEeKa.
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2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUTLIMHBI

2.1. O0beM TUCHUILINHBI U BHbI y4e0HOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 252
8 m.4. 8 (hopme NPaKmu4eckol no020moeKu 34
B T.4.

OcHOBHOE coep:kaHne 160
BT. U..

TEOPETHUECKOe 00yUueHue 100
MPAKTUYECKHUE 3aHSITUS 42
1abopaTOpPHBIE 3aHATUS 18
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 72
NMPHUKJIATHOT0 MOYJIsSA)

BT. U..

TEOpEeTUIECKOoe 00yueHne 40
[PaKTUYECKUE 3aHATUS 22
nabopaTOpPHBIE 3aHATUS 12
UHOUBUOYANILHBII Npoekm (Oa/Hem) na
Koncyabranumn 10
IIpome:xkyTouyHast aTTecTanus (3K3aMeH) 8
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2.2. TemaTnyeckuii mjiaH u coaepikaHue NUCHUIIJIUHDBI

B ToM uncJe B

HaumenoBanue Conep:xkanue yuye0HOro marepuasa (0CHOBHOE M PodeccHOHAIbLHO- Oo0bem dopme dopmMupyemblie
pa3aesioB U TeM OPHEHTHPOBAHHOE), JIA0OPATOPHbIC H NPAKTHYECKHE 3AHATHS, NIPUKJIATHON MOAYJIb YacoB [IPAKTHYECKOH| KOMIIETEHIUH
NMOAr0TOBKH
1 2 3 4

OcHoBHoOE conepxaHue 192
Pasznea 1. OcHOBHBIE MOHATHSA U 3AKOHBI XUMHH 10
Tema 1.1 OcHOBHOe coiep:KaHue 4 OK 01
OcHoBHbIE Teopernueckoe o0yueHue 2 OK 02
IOHATHUA XMMHUHU Xumunueckue d1eMeHThl. CIrocoOnI CYIIECTBOBAHUA XUMHUYCCKUX 3JIEMCHTOB: aTOMBI,

IIPOCTHIE U CIIOXKHBIE BellecTBa. Macca aTOMOB M MOJIEKYJl. ATOMHAsI €IMHHIIA MacCCBhl.

OTHOCUTENBHBIC aTOMHAsI U MOJICKYJIIpHast Macchl. KondecTBo BelecTBa U €IMHULIBI €70 2

MU3MEPEHHUSI: MOJIb, MMOJIb, KMOJIb. MossipHast Macca. MoJisipHbIf 00beM Ta30B.

OTHOCUTENBHAS TUIOTHOCTH T'a30B.

IIpakTH4eckue 3aHATHSA 2

Pemenue 3agannii Ha UCHOJIL30BaHUE XUMHUUECKON CUMBOJINKHU.

Pemienue 3a1au Ha HaXOXKJEHUE MACCHI, KOJTMYECTBA, 00beMa BEIeCTBAa, MaCCOBOM JOIU 5

AIIEMEHTA B BEIIECTBE, HAX0XKICHNE MOJIEKYIIPHOM (hopMyIbl coequHeH s (OKCHUIOB,

Cynb(hUIO0B, THAPUAOB U T.I1.) U IPYTHX HEOPTAaHMUECKUX COSAMHEHUN OT/IETbHBIX KIIaCCOB.
Tema 1.2 OcHoBHOe coJep:kaHue 2 OK 01
Cocras n Teopernueckoe o0yueHue 2 OK 02
M3MEHEHUE BemiectBa nocTOSSHHOTO M IEPEMEHHOT0 cOocTaBa. BerecTBa MOJIEKYIIPHOTO U 2
BCIIECTBA. HEMOJIEKYJIIPHOTO CTPOEHHUS. ATperaTHble COCTOSHUS BEIIECTB: TBEPAOE (KPUCTATUIUYECKOE

u amopdHoe), )KuaKoe, razoo0pasHoe. [lonsTue o muazme.
Tema 1.3 OcHoBHOe coaep:xkaHue 4 OK 01
OcHOBHbIE OK 02

Teopernueckoe o0yueHue

18




3aKOHBI XUMHUH

3aK0oH COXpaHEHUsI MaCcChl BEHIECTB. 3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
3akoH ABOrajpo u €ro cieacTBUs. MOosIpHBIA 00beM BEIIeCTB B Ta3000pa3HOM COCTOSIHUH.
OOBeaHEHHBIN ra30BbIN 3aK0H. Y paBHeHHE MeHaeneeBa-Knainepona.

IIpakTnyeckue 3aHATHS

Pemrenne IMPAKTHUKO-OPHUECHTUPOBAHHBIX BaI[aHI/Iﬁ Ha HMCIIOJIb30BAHUE OCHOBHBIX 3aKOHOB
XUMUHU.

OK 04

Pasznen 2. CTpOCHI/Ie aToMa. Hepnounqecmlii 3aKOH " Hepno;mqeclcaﬂ CUCTEMA XUMHYICCKHUX JICMCHTOB

JI.A. MenaesieeBa

Tema 2.1.
CrpoeHue aToMOB
XUMHUYECKHIX
JJIEMEHTOB U
npupoa
XUMHUYECKOH CBSI3U

OcHoBHOE CoacpKaHue

Teopernueckoe o0yueHue

CoBpeMeHHas MOJIENIb CTPOCHHUS aToMa. DJIEKTPOHHAsI KOH(PUTYpalus aToma.
Kiaccudukariusi XUMUYECKIX 3JIEMEHTOB (-, P-, 0-251eMeHThI). BaleHTHBIC 3JIEKTPOHBI.
BanenTHOCTb. D€KTpOHHAS NPUPOJIAa XUMUYECKON CBS3H.

OnexTpooTpuuaTesbHOCTh. KoBaneHTHast CBsI3b, €€ pa3HOBUAHOCTH U MEXaHU3MBI
oOpa3oBaHus (0OMEHHBIN U JOHOPHO-aKIENTOpHBIN). loHHas cBsi3b. MeTajunyeckast CBA3b.
Bonopoanas cBsA3b. MeXMOIIEKYIApHBIE B3aUMOACHCTBUSA.

N30TONBI, OCHOBHOE U BO30YXKAEHHOE COCTOSIHUE aTOMa, THOPUIU3AIMs AaTOMHBIX
opOuTaneil.

HpaKanecm[e 3aHATHUSA

Perenne nmpakTu4eckux 3aJaHUil Ha COCTABIIEHUE dIEKTPOHHO-Tpaduieckux Gopmy
9JIEeMEHTOB 1—4 mepruoaoB.

Pemmenue 3aganuii Ha HCHOJIL30BAHUE XUMHUUECKOM CUMBOJIMKHA U Ha3BaHWI COeIUHEHUN 110
HOMEHKJIAType MEXIYHAPOIHOTO COK3a TEOPETUUECKON U MPUKIATHON XUMUHU U
TPUBHUAIILHBIX Ha3BaHUMN JUIsI COCTABIICHUS XUMHUUECKUX (DOPMYJT ABYXaTOMHBIX COSIUHEHUH
(oxkcua0B, Cynb(pHUIOB, THAPUIOB | T.I.) U APYTUX HEOPTAaHUYECKUX COCTUHEHHUH OTACTbHBIX
KJIaCcCOB.

OK 01
OK 02
OK 04

Tema 2.2.

OcHoBHOE coaepKaHue

OK 01
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Ilepuonnueckuii
3aKOH U Talyuma
J.. Menneneena

TeopeTuyeckoe o0yueHue

Ilepuoanueckas cucrema xumMuueckux sineMeHToB J[.M. Menaeneea. ®u3nueckuii CMbICI
[Tepuoaunueckoro 3akoHa J[.M. MeneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOWMCTB
XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH ITPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJI0KEHUEM XUMHUYECKOro 3ieMeHTa B [lepronnueckoit cucreme. MupoBO33peHUECKOE U
Hay4yHoe 3HaueHue Ilepuonnueckoro 3akona /I.1. Menneneesa. IIporuossr J1.11.
MenpaeneeBa. OTKphITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

IIpakTH4yeckue 3aHATHS

Pemenue npakTUKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aIAHUIN HA XapaKTePU3aALHIO
XAMHYECKHX DJIEMEHTOB «MeTaiummyecKkre / HeMeTaNINUeCKUE CBOMCTBA,
ANEKTPOOTPUUATEIBHOCTh U CPOJICTBO K AIEKTPOHY XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUE
C UX AJICKTPOHHBIM CTPOECHUEM M MOJIOKEHHEM B MEPUOJIUUECKON CUCTEME XUMUUYECKUX
aneMeHToB .M. MeHaeneeBay.

OK 02
OK 04

Paznen 3. Xumuueckue peakuuu

18

Tema 3.1. Tumnesl
XUMHYECKUX
peaxkuuii

OcHoBHOE CoAEpKaHuE

12

Teopernueckoe o0y4enue

KHaCCH(bHKaHHH X THUIIBI XUMHUYCCKUX peaKI_[I/Iﬁ C Y4aCTHEM HCOPIraHUYICCKUX BCIICCTB.
KonnuecTBeHHbIC OTHOIICHUS B XUMHH. OCHOBHBIE KOJUUECTBEHHBIC 3aKOHEI B XUMUH U
pacyYCThI 110 YPABHCHUAM XUMHWYCCKUX peaKHHfI.

Crenenp okucnenus. Okucnutens 1 BoccranoButenb. Teopust OBP. Knaccugukanus OBP.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH B IPUPOJIE, TPOU3BOJCTBEHHBIX MPOIIECCaX U
KU3ZHEJESATEIIbHOCTH OPTaHU3MOB.

Onekrponu3. AHon. Kartoa. [Ipoueccsl, mpoTekatomue Ha aHOA€ U KatoJie. OKUCIUTETbHO-
BOCCTaHOBHTeHBHBIﬁ IIOTCHI M AJI CpC}IBI.

KowmmiekcHbie coeqrHeHMs . Peakinm KoMIIeKcooOpa3oBaHusl ¢ y9aCTHEM HEOPTaHUIECKUX
BEIECTB (Ha MPUMEPE TUAPOKCOKOMIUICKCOB IMHKA U aTFOMHHHUS).

OK 01
OK 02
OK 04
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I[IpakTnyeckue 3aHATHS

CocraBieHne ypaBHEHUH peakiuii COeTMHEHHUS, Pa3I0KECHUs, 3aMEILICHHsI, OOMEHa.
YpaBHeHUsI peakIiuii TOpeHHsl, HOHHOT'O0 0OMEHa, OKUCIICHHUSI-BOCCTAHOBJICHHUS.

Pacyer KoIMUeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMUECTBEHHBIX XapaKTEPUCTUK MIPOIYKTa PEAKIIUU COSTUHEHHUS, €CITH OJHO U3 BEIIECTB
JTaHO B M30BITKE U/UIIK COAEPKUT npuMecH. PacueT MaccoBoit uinm 00beMHOM 10JIM BBIXOJa
MPOJYKTa PEaKuu COSIUHEHHS OT TEOPETUYECKU BO3MOKHOTO0. PacueT 00beMHbIX
OTHOILIEHMIA Ta30B. PacueT Macchl (00beM, KOIMYECTBO BEIIECTBA) MPOIYKTA PEAKIINH, €CITH
OJIHO U3 BEIIECTB JAHO B BUJE PACTBOPA C ONPEAECICHHON MAaCCOBOM J10JI€H PACTBOPEHHOTO
BEIIECTBA.

CocraBieHue U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUil METOI0M
3eKTpOHHOTO Oananca. TUnuyHble HEOPTraHUYECKUE OKUCIUTENN U BOCCTAHOBUTEIH.
DNEKTPOIN3 PACTBOPOB U PACIIIIABOB COJICH.

Tema 3.2.
DIEeKTPOTUTHYECKA
sl IUCCOLTHAIINAS U
WOHHEII 00MeH

OcHoBHOE CoAcpiKaHue

Teopernueckoe o0yueHue

Teopust »nexTponuTuueckoil aucconuanuu. Peakuumm uoHHoro obmena. CocraBieHue
peakuuii MOHHOrOo OOMEHa IyTeM COCTaBJICHHMS MX MOJHBIX M COKPAIEHHBIX HMOHHBIX
YpaBHEHUM.

'upponu3 coseidl. 3HadeHWe TUApPOJIM3a B OHOJIOTMYECKHX OOMEHHBIX TpOIleccax.
[TpumMeHeHue THAPOIN3a B MPOMBINUIEHHOCTH. CTpOEHHUE BELIECTBA M XUMHUECKUE PEAKIIUH.

JlabopaTopHbIe 3aHATHS

JlaGopatopHas pabota «lcnbITanne pacTBOpPOB cojiel MHANKaTopaMu. [ uapoIu3 conei».
HccnenoBanue cpeasl pacTBOPOB — coiiel, 0Opa3oBaHHBIX CHIBHBIMH M CIa0BIMHU
AIIEKTPOJIUTAMH, U UX PEaKIfil ¢ pacTBOpaMH IIEJI0YH U KapOOHaTa HaTpusl.

OK 01
OK 02
OK 04

Pazgen 4.

CTpoeHne 1 CBOICTBA HEOPraHMYECKHX BellleCcTB

32

Tema 4.1.

OcHoBHOE coaepKaHue

10

OK 01
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Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BEIIECTB

TeopeTuyeckoe o0yueHue

Knaccudukanus HeopraHmueckux BemecTB. [IpocThie U CIIOKHBIC BEIECTRA.

OCHOBHBIE KJIACChI CIIOKHBIX BEHIECTB (OKCUIBI, TUAPOKCUIbI, KHCIOTHI, COJIH).
Homenknarypa u Ha3BaHHE HEOPTaHUYECKUX BEIECTB UCXOAS U3 UX XUMUYECKOU (HhOpMYIIbI
WM COCTaBIIEHUE XUMUYECKOM (POPMYIIbI UCXO/s U3 Ha3BAHUS BEIIECTBA MO MEXIYHAPOIHON
WM TPUBUAIBHON HOMEHKJIATYpeE.

Knaccugukarus, XuMHUYeCKHe CBOWCTBA U PEAKIIMU TOJTYYEHUSI OKCUIIOB, KUCIIOT,
OCHOBaHMI, COJICH.
Bonxoponusie coequHeHus.

MG)KMOHGKYJIHPHLIC BSaHMOHeﬁCTBI/IH. KpI/ICTaJ'IJ'IOF UApPAaThI. COBpeMeHHHC MMpCACTAaBJICHHA O
CTPOCHHUU TBEPAbIX, ) KUJAKHUX U ra3006pa3HHX BCIICCTB. >KI/II[KI/IC KpuCTaJlJlbI.

HpaKaneCRue 3aHATHSA

Pemienne 3amau Ha pacyeT MaccoBOM J10J1M (MacChl) XUMHUYECKOTO AJIEMEHTa (COCIMHEHMS) B
MOJIEKyJIe (cMecH).

Pemenne mnpakTHUecKuX 3aJaHUM IO KJIACCU(PHUKAIMKU, HOMEHKJIAType M XUMHUYECKUM
dopMynaM HEOPraHMYECKHX BEIIECTB pA3IUYHBIX KJIAaccoB (Ha3bIBaTh M COCTABIATh
(bopMyIIbl XUMHUECKUX BEIIECTB, ONPEACIATh IPUHAUIEKHOCTD K KJIaccy).

Hcrounnku xumuueckoil MH(opMaruu (HayuyHass U yuyeOHO-Hay4dHas JIMTeparypa, CpeAcTBa
MaccoBoil MH@opmanuu, cetb MuTtepHer u apyrue). Ilouck mHpopmanuu 1no Ha3BaHUSAM,
uAeHTU(PUKATOpaM, CTPYKTYPHBIM QopMysiam.

OK 02

Tema 4.2. dusuko-
XUMUYECKHE
CBOMMCTBA
HEOPTaHUYECKUX
BEILIECTB

OcHoBHOE CoAEpKaHuE

14

TeopeTuquKoe oﬁyqelme

Mertambl. O0mue Gu3nyeckne W XUMHYECKHE CBOMCTBA MeTauioB. CIOCOOBI MOTyYeHHUS.
3HavYeHWE METAUIOB W HEMETAIUIOB B TMPHUPOJEC U JKU3HEIACATEIHLHOCTH YEJOBEKAa H
OpTaHU3MOB.

CnnaBel MeTaaoB. CIIIaBbl HA OCHOBE YCPHBIX U IBCTHBIX MCTAJIJIOB. KOppOSI/IH MCTAJIJIOB:
BHUJbI KOPppO3HUH, CnocoObl 3alIUTBI MCTAJJIOB OT KOPPO3HHU.

Hemertamnel. O6mue ¢puzndeckue 1 XUMUIECKHE CBOMCTBA HEMETAJIIIOB. TUITMYHBIE CBOKCTBA

OK 01
OK 02
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meramwioB 1Y— YII rpynn. Knaccudukamus M HOMEHKIATypa COCIWHEHUM HEMETaJlIOB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IPUPO/IE.

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIraHMYECKHUX BEILECTB (OKCHJIOB,
TUAPOKCUOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTU B U3MEHEHUH CBOWCTB ITPOCTHIX
BELIECTB, BOJOPOJHBIX COEMHEHHM, BBICIINX OKCUJOB U TMAPOKCH/IOB.

HpaKaneCRne 3aHATHSA

CocraBieHne YypaBHEHMH XUMHYECKMX pEaKUUid C Yy4YyaCTHEM HPOCTBIX M  CJIOXKHBIX
HEOPraHMYECKUX BEILECTB: OKCHJOB METAJVIOB, HEMETAIUIOB M aM(OTEpHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KUCIJIOT, OCHOBaHUH U aM(OTEPHBIX THIPOKCUI0B, HEOPraHUUECKUX COJIEH,
XapaKTEepU3YIOLUX UX CBOKCTBA.

Pelenue npakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUM Ha CBOWCTBA U IOJIYyYEHHE
HEOPraHUYECKHUX BEILECTB.

JlaboparopHble 3aHATHUS

JlabopaTtopHas pabota «CBOMCTBa METAILIIOBY.

HccnenoBanre (pU3MUYECKMX W XMMHUYECKUX CBOWCTB METALIOB M HEMETAJUIOB. PelieHue
AKCIIEPUMEHTAIBHBIX 33/1a4 0 CBOMCTBAM XUMUYECKIM CBOMCTBAM METAJIJIOB U HEMETAIIJIOB.
JlaboparopHas pabota «[lomyuenue coeqMHEHUI HEMETAITIOBY.

Hccnenoanue pU3NIECKHX U XUMUYECKUX CBOWCTB COCTUHEHUI HEMETAIIIOB.

Tema 4.3.
[IpousBoacTeo
HEOPTraHMYECKUX
BELIECTB.
3HaueHue u
pUMEHEHHE B
OBITY 1 Ha
IIPOU3BOJICTBE

OcHoBHOE CoAEpKaHuE

TeopeTuquKoe oﬁyqelme

OO0ume npencTaBieHUsl O MPOMBIIIJIEHHBIX CIOCO0aX MOIYYEeHUs XMMUYECKHUX BEIECTB (Ha
npuMepe NPOU3BOACTBA aMMHUAKa, CEPHOI KUCIIOTHI).

UepHas u 1BeTHas Metamtyprus. [Ipaktuueckoe mpUMEHEHHE AJIEKTPOSIU3a sl MOJy4eHus
HIEJIOYHBIX, IIEJI0OYHO3EMENIbHBIX METAJJIOB U aJTIOMUHUSL.

Crekiio ¥ cuIMKaTHas MPOMBIIIIEHHOCTh. [Tpo6iieMa 0TX0/10B ¥ TOOOYHBIX MPOTYKTOB.

IIpakTH4yeckne 3aHATHA

Pemienne MMPAKTUKO-OPUCHTHPOBAHHBIX 3aJlaHui O poJin HEOPT: AHUYECKON XMMUU B Pa3sBUTHU
MCIUIMHBI, CO3aHUN HOBBIX MAaTCpHUaJIOB (B PA3JIMIHBIX OTPACIIAIX U C(bean yC.IIyT), HOBBIX

OK 01
OK 02
OK 07
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UCTOYHUKOB DSHEPrUM (aJbTEpPHATUBHbIE HCTOYHUKUA OHHEPrHUH) B PpEUICHHH MpoOiIeM
9KOJIOTHYECKOM, SHEPreTUYECKON 1 MUILEBON 0€3011aCHOCTH.

CBoiicTBa  HEOpPraHWYECKUX  BelIeCTB. ['eHeTHueckas CBs3b  MEXKAY  KJaccamu
HEOPraHUYECKUX COCAMHEHUH.

Paspnen S. CTpoeHne 1 CBOMCTBA OPraHU4eCKUX BellecTB 40
Tema 5.1. OcHoBHOe coJep:kaHue 10 OK 01
Knaccudurkanus, | Teoperndeckoe odydenune 8 OK 02
CTpOCHUE U IIpenmer oprannyecko XuMuu. B3auMOCBsA3b HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.
HOMCHKJIaTypa XUMUYECKOE CTPOCHUE KaK IIOPAJOK COCAUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX
OpraHn4eCKHUX BAJICHTHOCTH. (OCHOBHBIE TIOJOKEHUSI TEOPUM XHUMHYECKOTO CTPOECHHUS OPraHUYECKUX 9
BCILICCTB coenuaeHuit  A.M. byriepoBa. YriepoaHblil  CKElET OpPraHMYEeCKOM  MOJICKYJIBI.
MoJtekyisipHbBIE ¥ CTPYKTYpHBIE (pa3BEpHYTBIC, COKpAIICHHBIC) XUMHUYECKUE (OPMYIIBL.
3aBUCHUMOCThH CBOMCTB BEILIECTB OT XMMHUYECKOTO CTPOCHHUS MOJIEKYII.
W3omepust 1 u3oMepsl (CTPYKTypHas, reoMmerpuueckas (Iuc-tpaHc-uszomepusi). KparHoctsb
XUMUYECKON CBSI3U. 2
[TonsTHE O PYHKIIMOHAIBHOM rpymIie.
[TpuHIMIBI KITacCUPUKALUKA OPTaHUYECKUX COSAMHEHUN. MexXnyHapoaHas HOMEHKIATypa U 9
MPUHLIMIIBI HOMEHKJIATYPBI OPTaHUUYECKUX COEIUHEHUM.
Buael xumudeckoi CBs3M U KIaCCHU(PUKAIUS XUMUYECKUX PEaKIMi B OPraHUYECKON XUMUH. 2
IIpakTnyeckue 3aHATHS 2
Homenknatypa  OpraHWYecKMX  COEAMHEHUW  OTACNBHBIX  KJIACCOB  (HACHIIICHHBIC,
HEHACHIIICHHBIC U apOMAaTHYECKUE YTIEBOIAOPOIbI, CIUPTHI, (DEHOIBI, aabJIETH/IbI, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jip.) CocTaBiIeHHE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (popMyt 9

OPTaHWYECKHUX BEIIECTB OTACIBHBIX KJIACCOB, UCIOJIB3YS UX HA3BaHHS IO CHCTEMATHYECKOU
HOMeHKatype. PacueTsl mpocteifmeit (GopMynabl OpraHUYECKOW MOJEKYNBI, HCXOIS U3
AJIEMEHTHOTO cocTaBa (B %).
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Tema 5.2.
CpolicTBa
OpTraHUYECKHUX
COCTUHEHUN

OcHOBHOe coiep:kaHue 18

TeopeTuueckoe o0yueHue 14
OU3MKO-XMMHUUYECKUE  CBOMCTBA  OpPraHMYECKUX  COCAMHEHUM  OTIEIbHBIX  KJIACCOB
(ocobenHocTH KiaccH(UKAMKM M HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTHYECKUH DPSIl U
obmas ¢opmyna, u3oMepus; (U3NYECKHE CBOWCTBA; XWMHYECKHE CBOWCTBA; CIIOCOOBI
HOJIyYEHUs): 2
— MpeeNbHbIe YIIIEBOAOPOAbl. ['OpeHne MeTaHa KaK OJMH U3 OCHOBHBIX HCTOYHUKOB TEIJIa B
IPOMBIIIJICHHOCTH U ObITy. CBOICTBA NPUPOAHBIX YIIIEBOJOPOI0B, HAX0XKIEHHE B IPUPOE U
MIPUMEHEHUE aJTKAHOB
— HElIpeaelbHbIe M apOMaTHYECKUE yrieBoAopoabl. [lonmuMepusanms 3TuieHa Kak OCHOBHOE
HallpaBJICHUE ero UCIIOJIB30BAHUS. I'openue alieTuiIeHa KaK HCTOYHUK 2
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBAPKHU U PE3KU METAJLIIOB;

— KUCJIOPOJCOIEpKaIlie COeIMHEHUs (CIUPTHI U MpocThie 3hupsl, ¢peHosl). [Ipaktuyeckoe 5
MPUMEHEHUE YTUIICHTIIUKOIIA, TIUIeprHa, (eHoa

— KHCIIOPOJICO/IEpKALLIME COETUHEHUS (aJIbAEruibl U KETOHbI, KapOOHOBBIE KUCIOTHI M MX
npousBoaHble). [lpuMenenue dopmanbaeruaa, aneranbAeriuaa, YKCYCHOM KHCIOTHL. Mblia 9
KaK COJIM BBICIIMX KapOOHOBBIX KMCIIOT. MOIOIIME CBOICTBA MbLIA;

- noHsaThe 00 yrieBoaax. Kmaccuduxamus yrineBomoB. MoHo-, AM- W THOJMCaxapHjbl,
IIPEJICTaBUTENIN KaKI0M IPYIIBI YTIEBOIOB. bruosornyeckas posib yrileBOJ0OB, UX 3HAYECHHUE B
YKU3HU YeJIOBEeKa U 00I1ecTBa. 2
— a30TcojepKalie COeTUHEHNs (AMUHBI U aMUHOKHUCIIOTBI, OEJIKH). 2
Knaccugukaius 1 0coOeHHOCTH OpraHUYecKUX peakiuil. PeakiimonHble IeHTpbl. Pajaukansl. 5
ITepBoHavanbHbIE MOHATHSA O TUIIAX U MEXAHU3MAaX OPTaHUYECKUX PEaKLU.

[MpakTnyeckue 3aHATHS 2
BrinonHenue 3agaHnii Ha TEHETUYECKYIO CBSI3b MEXy KJIAaCCaMU OPraHMUYECKUX COSIMHEHHUN 5

C COCTaBJICHHEM Ha3BAHUI OPraHUYECKUX COCUHEHNN IO TPUBHAIIBHON MU

OK 01
OK 02
OK 07
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MeX(HYHapOHHOﬁ CHCTEMaTH4YECKOM HOMCHKIJIAaTyp€. Pemenne PaCUCTHBIX 3aaa4 I10
YpPaBHCHUAM peaKuHﬁ C Y4aCTHUEM OPraHUYCCKHUX BECHICCTB.

JlaGopaTopHble 3aHATUS 2
JlaGopatopHas pabota «llogydyeHue 3TuneHa U n3y4yeHue ero CBONCTB.
[Tony4yeHnue 3TuIeHa U3 3TaHOJA B 1a00OPaTOPUU U U3ydeHHUE ero GU3NYECKUX U XMMUYECKUX 5
cBoiicTB. CocTaBieHHE peaKLMii IPUCOEINHEHUS U OKUCICHHS Ha IPUMEpE 3TUJICHA.
Pemenne pacueTHbIX 3a/1a4 ¢ UCHOIb30BAaHUEM INIOTHOCTH a30B 10 BOJOPOY U BO3IYXY.
Tema 5.3. OcHoBHOe coJep:kaHue 12 OK 01
Opranunyeckue Teopernueckoe o0yyenne 8 OK 02
BCIICCTBA B buooprannueckue coenuHeHus. llpumenenune u Ouonoruyeckas poJib  YrI€BOJOB. OK 07
AKHU3HCNCATCIIBHOCT | OKMCIIEHUE YTIICBOJOB — MCTOYHHK DHEPTUH JKMBBIX OpraHu3mMoB. O0imacTu nmpuMEHEHHUs
1 9CII0BCKa. amuHOKUCIOT. [lpeBpamenuss OenkoB mumy B opranuzMe. buonormdeckue GyHKIUU 9
IIpousBoacTBO U | Genxos. buonoruueckue GpyHKIUM KUPoB. Polb OpraHuyeckoil XUMUK B PENICHHH TIPO6IeM
MIPUMCHCHHUC [MHUIIEBON OE30IIaCHOCTH.
OpraHMYECKUX
BCILCCTB B HyknenHoBble KUCIOTBI: coctaB M cTpoeHue. CtpoeHune HykneotuaoB. CocraB
TPOMBIIUICHHOCTH | gyknenroBhix kucioT (JJHK, PHK). Poib HyKJIEHHOBBIX KHCIOT B KHU3HEICSITCIBHOCTH 2
OpraHU3MOB.
[Tpon3BOACTBO OpPraHMYECKHUX BELIECTB: IMPOM3BOJACTBO METaHOJA, IepepaboTka HEPTH.
[TonuaTHieH Kak KPYMHOTOHHAXHBIM MPOAYKT XMMUYECKOTro Mpou3BojacTBa. IIpumeHeHue 5
sTUieHa. [Ipou3BOACTBO U MPUMEHEHHE KayuyyKa U PE3HUHBI.
[Tonmumepsl. CHUHTETHMUECKHE M MCKYCCTBEHHBIE BOJIOKHA, WX CTPOEHHE, CBOMCTBA.
[TpakTHyeckoe HCMoIb30BaHNE BOJIOKOH. CHHTETUYECKUE TUIEHKH: W30JISIUS JIJIsl IPOBOJIOB,
MeMOpaHbl ISl ONPECHEHWs] BOJbI, 3alIUTHBIC IUIGHKH JJIs aBTOMOOWIIEH, IUIaCThIPH,
XUpypruueckue noBsi3kM. HoOBBIE TEXHOJOrMM  JAJbHEWMILEr0o  COBEPIIEHCTBOBAHUS 2

MOJIMMEPHBIX MaTCPHUAJIOB.
Ponb opraHqucxoﬁ XWUMHHU B pCHICHUA l'[pO6J'ICM 3HCpFeTI/I‘-ICCKOI>'I 6C3OHaCHOCTI/I, B pa3BUTHU
MCIUIUHBI, CO3JAHNH HOBBIX MATCPHAJIIOB, HOBBIX HCTOUYHHUKOB SHCPIUH (aJ'IBTCpHaTI/IBHLIC
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HCTOYHUKU YHEPTHH).

IIpakTHYeckune 3aHATHSA 4
Pemenune npakTKO-OpUEHTUPOBAHHBIX 3a/1aHUN IO COCTABJIEHUIO XUMUUECKUX PEAKIIUM,
OTpaKAIOIIHUX XUMUYECKYIO AKTUBHOCTb OPraHUYECKUX COSIMHEHUN B pa3IMUHbIX Cpeaax
(MpUpOAHBIX, OMOTOTHYECKUX, TEXHOTCHHBIX ). 2
CTpyKTypa U CBOICTBa OpraHM4YecKuX BeulecTB. [ eHeTuuecKkas cBs3b MEXKIY KilaccaMu 2
OpPTaHUYECKUX COCTUHEHUIA.
Kunernyeckne M TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHYECKHMX
Pa3znei 6. . 16
peakumi
Tema 6.1. OcHoBHOe coJep:kaHue 6 OK 01
Kunernueckue Teopernueckoe o0yueHue 4 OK 02
3aKOHOMEPHOCTH  (Xymuueckue peakiuu. Knaccudukamus XMMHUYECKHX peakiuil: mo (a3oBoMy cOCTaBy
HPOTCKaHusA (roMOTE€HHBIE W TETEPOTCHHBIEC), MO HCIOJb30BAaHUIO KarTanu3atopa (KaTaJUTUYECKHe | 5
XUMHYECKHUX HEKaTaJIUTUYECKHUE).
peakuuin
CKOpOCTh peakIiM, €€ 3aBUCHUMOCTb OT pa3iMyHbIX (PAKTOPOB: MPUPOJABI pearupyrommx
BEIIIECTB, KOHIEHTpAllUU pearupyrolux BelecTB, Temreparypsl (mpaBwio Baut-I'odda),
IUIONIA/I PEAaKIMOHHOW MOBEPXHOCTH, HaIWuus Karanuzatopa. Ponb Karaan3aTopoB B 9
MPUPOJIE€ U MPOMBIILIEHHOM ITPOU3BOJICTBE.
OHeprusi akTUBAMM. AKTHBUPOBAaHHBIA KoMiulekc. Kartammzartopsl m karamus. Poub
KaTaJn3aTOpPOB B MPUPOE U MPOMBIIITIEHHOM IIPOU3BO/ICTBE.
JlabopaTopHble 3aHATHS 2

CKOpOCTB XUMHUYCCKUX peaKuHﬁ. q)aKTopBI, BJIMAOIMIUEC HAa CKOPOCTbh XUMHNYCCKUX peaKL[I/Iﬁ.
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Pemrenne IMPAKTUKO-OPHUCHTUPOBAHHBIX BaﬂaHI/Iﬁ Ha aHaJln3 (baKTopOB, BIIMAONINX Ha
HU3MCHCHUC CKOPOCTH XHUMHYSCKOHN PEaKnuu.

Tema 6.2.
TepmoanHaMuueck
ne
3aKOHOMEPHOCTH
MPOTEKAHUS
XHUMHYCCKHX
pEeaKInu.
PaBHoBecue
XHUMHYECKHUX
peaxkuuii

OcHOBHOe coiep:KkaHue 10
Teopernueckoe o0yueHue 4 OK 01
Knaccudpukanus XUMHYECKHUX peakuui: 1o TemioBoMy dhdexTy (3K30TepMHUUYECKUE, OK 02
SHJOTEPMHUUECKHE), TI0 oOparuMocTu (oOpaTuMmbie U HeoOpaTtumble). TermoBbie 3HQEKTHI 5
XUMUYECKHUX peakuuid. TepMOXUMHUUECKUE YPaBHEHHUS.

OOpatuMocTh peakiuil. XUMHUYECKOEe pPaBHOBECME M €ro CMEIIEHUE TMOoJ JeiCTBHEM
pa3iauuHbIX (aKTOpOB (KOHLIEHTPALMS PEAreHTOB WJIM MNPOAYKTOB pEaKIMH, JdaBJICHUE,
TEMIEpaTypa) AJs CO3/1aHUs ONTUMAJIBHBIX YCIOBUM MPOTEKAHNUS XUMHUECKHUX MPOLIECCOB. 2
[Tonsite 06 3HTanbIMM U 3HTponuu. JHeprua ['nd0ca. 3akon ['ecca u cneacTBust U3 Hero.

Ponb cMenienust paBHOBECHS B TEXHOJIOTHYECKUX MTPOLIECCaX.

IIpakTH4eckue 3aHATHSA 4
[Mpunuun Jle [latenbe. Bnusiaue pa3nuyHbix (QaKTOpOB Ha H3MEHEHHE pPaBHOBECHUS
XUMHYECKHUX PEaKIUM.

3aKOH NIEHCTBYIOIIMX MAacc M KOHCTaHTa XMMHUYECKOro paBHOBecus. PacdyeTsl paBHOBECHBIX 9
KOHIEHTpALUN pearupyroux BEeIecTB U MPOIyKTOB peakuuil. PacueTs! TemnoBoro a¢dexra
peakuuu.

PemieHne npakTMKO-OpPMEHTUPOBAHHBIX 3aJaHMi Ha npuMeHeHue npuHnuna Jle-Ilarense

JUISL HaXOXKJIEHUs HANpaBJICHUsI CMEIIEHUS pPAaBHOBECUS XUMHUYECKOW peaklUd M aHAJIN3 2
(bakTOpOB, BIUSIONUINX Ha CMEIIEHHE XMMUYECKOTO PAaBHOBECHSI.

JlabopaTopHble 3aHATHS 2
JlaGopaTopnast pabora «M3yueHue BIMSHUSA PpPa3IHYHBIX (AKTOPOB HA CMEIICHUE
XUMHYECKOT'O PAaBHOBECHSI. 5

HccnenoBanue BIUSHUS HW3MEHEHMS KOHICHTpAalMKu BCIICCTB, pCaKuu CpeaAbl U
TCMIICPATypbl Ha CMCHICHUC XHMHUYCCKOI'O PpPaBHOBCECHUA. CpaBHCHI/IC MMOJIYYCHHBIX

28




PE3yJbTAaTOB C TEOPETUUECKH MPOTHO3UPYEMBbIMU Ha ocHOBe npuHuuna Jle latense.

Pa3nen 7. JucnepcHble cucTeMbl. PacTBOpbI. 14
Tema 7.1. OcHoBHOe cogepkaHue 10 OK 01
JlucriepcHbie Teopernueckoe 00ydeHune 8 OK 02
CUCTCMBI U HucnepcHbie cuctembl, ux kiaaccuukamusa. Kommowmnele cuctemsl. Kiraccudukamms OK 07
thakTope! X JTUCIIEPCHBIX cucTeM 1o coctaBy. CTpoeHue u (HakTopbl yCTONYUBOCTH JUCTIEPCHBIX CUCTEM. 2
YCTOHYHBOCTH Pacnio3naBanue KOJUIOMTHBIX PACTBOPOB M IPyOOTUCTIEPCHBIX CHCTEM.

Crpoenue Muuemnsl. PaccenBaHue cBeTa IpU IMPOXOKICHUM CBETOBOIO IIyyKa 4Yepes 5

ONTUYECKU HEOTHOPOAHYIO cpeny (3ddekra Tunmamns).

Hctunable pacTtBopbl. PacTBopeHume Kak (QU3MKO-XMMHUYECKUN TMporecc. PacTBopsl.

CnocoObl TPUTOTOBIEHHUS pacTBOpoB. PacTBopumocTh. MaccoBast 10l pacTBOPEHHOTO

BemecTsa. [IpenenbHO MONMyCTHMBIE KOHLEHTPALMM M HMX MWCIOJIB30BAHME B OLICHKE 2

9KOJIOTMYECKOI 0€30I1acCHOCTH.

CniocoObI BeIpa)KeHUsI KOHIIEHTPAILIUU PacTBOPOB. 2

IIpakTHYeckne 3aHATHA 2

Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenre MNpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUN HA JUCIIEPCHBIE CHUCTEMBI,

UCIOJIb3yeMble B OBITOBOM W NPOM3BOACTBEHHON [EATEIBHOCTH YeJIOBEKa, C TMO3MIMMA 2

HKOJIOTMYECKOI 0€30MaCHOCTHU MOCIEICTBUN M IPaMOTHBIX PEIICHUN IMpoOJieM, CBSI3aHHBIX C

XHAMHEMN.
Tema 7.2. OcHoBHOE coaepKaHue 4 OK 01
HccnenoBanue JlaGopaTopHble 3aHATHS 2 OK 02
CBOMCTB Jla6oparopHas pabota «[IpUroToBIEHIE PACTBOPOBY. OK 04
AUCIIEPCHBIX [IpurotoBneHne pacTBOPOB  3aJaHHOM  (MOJSpHOI) KOHLEHTpanuuu (C  MPaKTHUKO- 2
CHUCTEM JUIA UX OpPUEHTUPOBAHHBIMU BOIIPOCAMHM ), OTIpEIeNIEHUE CPEebl BOJHBIX PACTBOPOB.
MISHTHOUKAMA  [TpakrHyecKne 3aHsTHS 2

Pemenue 3anau. 2
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Pazngean 8.

KauecTBeHHBIE peakuuu 06Hapy>1<e}ms[ HEOPraHUY€CKUX U OPraHUYCCKHUX BEIICCTB

16

Tema 8.1.
OGnHapyxeHnue
HEOPraHMYECKUX
KaTHOHOB U
AQHMOHOB

OcHoBHOe cogepkaHue

10

TeopeTuyeckoe o0yueHue

Knaccudukanus katuonos. [leppast ananutndeckas rpynmna kKaTuoHoB. O0Ias XapakTepUCTHKA
KaTHOHOB BTOPOY aHATMTUIECKOM TPYIIBI M HX CONEP)KaHUE B MMPOAYKTAX IMUTAHUS. JHAUCHHE
KaTHOHOB BTOPOM TPYMIIBI B TPOBECHUN XUMHUKO-TEXHOJIIOTMUECKOTO KOHTPOJIsL. [ pynmnoBoil peakTun
Y YCJIOBUS €0 MpUMeHeHns. [Ipon3BeneHue pacTBOPUMOCTH, YCIOBHUS 00pa30BaHIsI OCAIKOB.

XapaKkTepUCTHKA IPYIIIbI, YACTHBIC PEAKIMK Ha KATHOHBI TPEThEH U YeTBEPTON aHATMTUIECKUX
rpymmn. AMdorepHocTs. [ pynnoBoii peakTHB U YCIOBUS €ro MPUMEHEHHs. 3HaueHHEe KaTHOHOB
TPEThEH U YETBEPTON aHATUTUUECKOU TPYIIIBL.

Knaccudukanys aHnoHOB. 3Ha4CHUE aHUOHOB B OCYIIIECTBICHUN XMMUKO-TEXHOJIOIMYECKOTO
KOHTpOJIs. HacTHBIE peakliiy aHUOHOB IIEPBOM, BTOPOU, TPETHEHN IPYIIIL.

HpaKaneCRue 3aHATHSA

AHanu3 katuoHoB I-VI rpymnmn u aHHOHOB, B T.4. B MOJIEKYJISIPHOM 1 HOHHOU (hopMax.
Peakuuu oOHapyXeHHs HEOPraHMYECKHX BEIIECTB B PEaNbHBIX OOBEKTaX OKPYKArOIIeH
Cpensbl.

JlabopaTopHbIe 3aHATHS

OO6HapyxeHne HEOPraHUYECKUX BELECTB (KaTHOHOB [V Trpymm uin aHHOHOB) €
HCITOJIb30BAaHUEM Ka4E€CTBEHHBIX aHAIMTUYECKUX PEAKIUN.

AHaTMTHYECKHE PEaKINi KaTHOHOB [V rpymi.

[TpoBeneHue KaueCTBEHHBIX peaKIUil, HCIONb3yeMBbIX JUIsl OOHAPYKEHUsI KATUOHOB I rpyIIisl
(xanmusi, HaTpus, MarHust, aMmmoHus), II rpynnsl Ha npumepe 6apus, 11l rpynns! — cBunna, [V
IPYIIBI — ATIOMUHUSA,

V rpynns — xene3a (II u III). Onucanue HabM0Ja€MbIX SBICHUN U COCTaBICHUE
XAMHYECKHUX PEaKIUM.

OK 01
OK 02
OK 04
OK 07

Tema 8.2.
OGnHapyxeHnue
OpPTaHHYECKUX

OcHoBHOe coaep:xaHue

Teopernueckoe o0yuenue

OK 01
OK 02
OK 04
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BEILECTB
OTZIEJIbHBIX
KJIaCCOB C
HCIIO0JIb30BaHUEM
Ka4C€CTBCHHLBIX
peaxkuuii

Knaccer OpPraHNn4Y€CKUX BEIICCTB. (DYHKI_[I/IOHaJ'IBHHe I'PYIIIIbI OPraHu4YCCKHUX BEIICCTB.
KauecTBeHnble pP€aku Ha OTACIBHBIC KJIaCChl OPraHUYCCKHUX BECHICCTB. PacnosnaBanue
OpTraHU4YCCKUX BEIICCTB OTACIBHBIX KJIIACCOB I10 (bYHKI_II/IOHaJ'IBHBIM rpymiam.

HpaKaneCRne 3aHATHSA

KauecTBeHHBIC XMMUYECKUE PEAKLIUH, XapaKTEePHBIE I OOHAPYKEHHS OTAEIBHBIX KJIACCOB
OpPraHUYECKUX COCIMHEHUN: (DEHOJIOB, aJlbICTH/IOB, KpaxMalla, YKCYCHOW KHCIIOTHI,
AMHHOKHUCIIOT U Jp.

Jenarypanus OeTKOB PH HarpEeBaHHH, [IBETHBIE PEAKIIUU OCIKOB.

CocraBieHne Ka4eCTBEHHBIX PEaKIMii 00HAPYKEHHSI OPTaHUIECKUX COSANHEHHH OTIEIBHBIX
KJIaCCOB.

JlabopaTropHble 3aHATHUS

[TpoBeneHNe KaueCTBEHHBIX PEAKIIUil, UCIIOIb3YEMBIX AJIs1 OOHAPYKEHHS OPraHUYECKUX
BEIIECTB PA3IUYHBIX KJIACCOB: (PEHOJIOB, aJbJIETHI0B, KpaxMaa, YKCyCHOM KUCIIOTHI,
AMUHOKUCIIOT, OeskoB U Ap. Onrcanue HaOI01aeMbIX SIBJICHHUI U COCTABICHHE XUMHUYECKHUX
peaKIuil U/WIn CXeM.

KauecTBeHHBIN aHATU3 OPraHUYECKUX COSAMHEHUN N0 (PYHKITMOHAIBHBIM TPYIIIaM.
[IpoBeneHMEe KaYECTBEHHBIX PEaKIINil, HCTIOIB3YEMbIX JIJIsl PACTIO3HABAHUS OPTAHHMUYECKUX
BEIIECTB OT/ICJIBHBIX KJIACCOB MO (DYHKIIMOHAIBLHBIM TPYyIIaM: Ha TPUMEPE aMHUHOKHUCIIOT U
KapOOHOBBIX KHUCIIOT, CIIUPTOB U (hEHOJIOB, alIbJETUI0OB U KeTOHOB. OnucaHne HaOII0JaeMbIX
SBIICHUH M COCTABJICHUE XUMUUYECKUX PEAKIIUN U/UITH CXEM.

OK 07

IIpogeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COJepKAHUE TPUKJIIATHOTO MOIYJIs1)

42

Pazmen 9.

XHUMHA B JKM3HH 001IIeCTBA

22

Tema 9.1.
XUMHS U

OcHoBHOE coaepKaHue

10

Teopernueckoe o0yueHue

10

OK 01
OK 02
OK 04
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IIOBCCAHCBHAA
KHN3Hb 4YCJIOBEKa

[ToHsATHE O JEKapcTBaX KaK XMMHOTEPANEBTHUECKUX Iperaparax. KpaTkue ucropuyeckue
CBEJICHHSI O BO3HUKHOBEHUU WM PA3BUTUU XHUMHOTEpANuU. [ pynmbl JeKapcTB: Cylb(haMuibl
(cTpenitoruy), AaHTHOMOTHKW (TMCHHUIMULIMH), AHTUIMHMPETUKH (ACIIUPHUH), AaHAJIBIETUKH
(aHanpruH). MexaHU3M JCHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX TIPENApaToB, CTPOCHHE
MOJICKYJI, TPOTHO3MPOBAaHUE CBOWMCTB HAa OCHOBE aHalM3a XHMHUYECKOTO CTPOCHHUSI.
AHTUOMOTUKH, X KJIacCH(UKAIUS MO0 CTPOCHUIO, TUIY M CIEKTPYy AeicTBHUs. be3omacHbie
CrO0cOOBI IPUMEHEHHS, JIEKAPCTBEHHBIC ()OPMBI.

[TousTue o BuTamMuHax. Mx xnaccudukamnms u obo3nadenne. Hopma norpediieHus
BUTaMUHOB. BogopactBopuMeie (Ha npumepe ButaMuHoB C, rpynmsl B u P) u
KUpOopacTBOpUMbIE (Ha mpuMmepe BUTaMHHOB A, D 1 E). ABUTaMHUHO3bI, THIIEPBUTAMUHO3BI U
THIIOBUTAMHUHO3BI, HX MPO(UIAKTHKA.

Motonue u ynctsimue cpeactsa. Cpeacrea 60pbObI ¢ OBITOBEIMH HACEKOMBIMHU

YmakoBka. MapKI/IpOBKI/I YIaKOBOK IMUIICBBIX U TUHTUCHUYCCKUX ITPOAYKTOB YMCHHUC UX
YHUTAaTh.

[Tonmmepsl, UX KI1acCUpHUKAIHS, MApKAPOBKA, CIIOCOOBI yTHIIA3ALINH.

Tema 9.2.
XUMHA B
IIPOU3BOJCTBE U

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0y4enue

XuMuueckas MNPOMBINIJICHHOCTE W XHUMHUUYCCKHUEC TEXHOJIOIUH. CI)IpI)e JJIsA XUMHYECKOH

CeThCKOM MPOMBIIUIEHHOCTH. Bojga B XMMHMUYECKOW MPOMBILUIEHHOCTH. HayuHble NpUHIMIBI

XO3SCTRE XUMHYECKOT0 IPOU3BO/ICTBA.
XuMH3alus CeJbCKOTO XO35MCTBa M €€ HampaBlieHHs. PacTeHus W 1OYBa, MOYBEHHBIN
MOTJIONIAOIINI  KOMIUIEKC. YJA00peHuss M uX Kiaccupukaiusa. XUMHYECKHE CpEelICTBa
3alUThl pacTeHud. OTpHLaTeNbHbIe MOCIEICTBUS MPUMEHEHUs NEeCTUIMI0B M Ooprba ¢
HUMU. XMMH3aIMs] )KUBOTHOBOJICTBA.

Tema 9.3. OcHoBHOE coaepKaHue

XHMHUS U 3KOJIOTHS

Teopernueckoe o0yueHue

Baxneiiimue 3arps3HuTend, UX Kilaccu(HKaIMs, BIUSHUE HA 3J0pPOBbE YelOBEKa U
okpyxaromyro cpeny. [lonstue o ITJIK.

IIpakTH4eckne 3aHATHA

OK 07
IIK 1.3
IIK 1.4
IIK 2.4
IIK 2.5
IIK 2.6
IIK 2.7
IIK 2.8
IIK 4.3
IIK 5.2
IIK 5.3
IIK 5.4
IIK 5.5
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OKoJoTus )KUIUIIA. XUMUS U T€HETHKA YEJI0BEKa.
3aiuTa OKpysKarolei cpeibl ¥ OXpaHa TPyAa IPU XUMUYECKOM ITPOU3BOJICTBE.

DKkonornyeckast 6€30MacHOCTb MMOCIEACTBUI OBITOBOM M MPOM3BOACTBEHHOH IEATEIIEHOCTH 2
YeNIOBEeKa, CBSA3aHHAs C IOOBIYCH 1 IepepaboTKO MOIE3HBIX HCKOMAEMBbIX; UCTIOIB30BaAHUS
XMMHYECKHUX BEMIECTB B CEILCKOM XO35IMCTBE U NOBCEIHEBHOM KU3HBIO. BilMsiHue MUIeBoi
MPOMBIIIJICHHOCTH U c(hepbl MACCOBOTO MUTAHUS Ha OKPYXKAIOIUIYIO CPENY. 2
[Touck u aHanM3 XUMUYECKON HH(DOPMALIMK U3 Pa3IHMYHBIX UICTOYHUKOB (Hay4Hasi U y4eOHO-
Hay4yHas JIMTepaTypa, CpelICTBA MaccoBOM MHopMaluu, cetb IHTEpHET U apyrue).

Keticol (¢ yueTom Oyayiieit npodeccuoHaabHON AeSITENFHOCTH) Ha aHaIu3 HH(OPMALIUU O
MIPOU3BOJICTBEHHOMU JESITEILHOCTH YEIIOBEKa, CBI3aHHOM C MepepabOoTKON U MOITy4eHUEM

BEIISCTB, a TAKXKE C DKOJOTMYECKOM 0€30I1aCHOCTBIO. 2

3ammra keiica: [IpencraBienue pe3yabTaToB pellieHUs] KEHCOB (BBICTYIIJICHHUE C

MIPE3CHTAILINECH )
*Paznen 10. Xumusi B mnpodeccuu. HccienoBanue W XMMHYECKH aHaJIu3 00beKTOB Ouochepbl H 36
NPOAYKIMH MUILEBOH NMPOMBIILIEHHOCTH
Tema 10.1.1. OcHoBHOe coJep:kaHue 8 OK 01
OcHoBbI JlaGopaTopHbie 3aHATHS 2 OK 04
nabopaTopHO JlaGopatopHas pabota «OCHOBBI 1a0OPaTOPHOM MPAKTUKM. OK 07
IIPAKTHKH B JlaGopatopHas ocyJa U XMMU4YecKre peakTuBbl. OCHOBHBIE JTAOOPATOPHBIE ONEPALUH. 5
npo(heCCHOHATBHBI | JTaGopaTopHoe 06opyaoBanue. TexHHKa 6€30IaCHOCTH U TIPaBUIa PaGoTHI (ITOBEICHHS) B
X 1abopaTopusX  |naGopaTopu.

IIpakTH4eckue 3aHATHSA 6

BrinonHeHue pacyeToB Ha BBIXOJI IPOAYKTA PEAKIMHI, MacCy HaBECKH, 00bEM PACTBOPUTEIIS.

OO6paboTka JaHHBIX, AaHAJIU3 U OLEHKA UX JTOCTOBEPHOCTH (BBIYMCIIEHUE CPEAHETO 3HAUCHUS 2

AKCIEPUMEHTAIBHBIX JAHHBIX, TOTPEITHOCTH). 2

[IpencraBieHue pe3ynbTaTOB HKCIEPUMEHTA B pazianuHoi (opme (Tabauua, rpaduk, oTyer, 2

JIOKJIaJ1, TIPE3EHTAIINsA).
Tema 10.1.2. OcHOBHoOe cojiep:KaHHe 8 OK 01
XuMAYCCKUI Teoperuueckoe obyuenue 4 OK 02
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aHaJIn3 Hp06 BOJBI

Knaccudukanus npo6 BoIbl 0 BUY U HA3HAYCHHIO, HCXO/IA U3 €€ XUMUYECKOT0 COCTaBa.
OpranosienTH4ecKre CBOMNCTBA (3amax, Ipo3pauHOCTb, IBETHOCTb, MyTHOCTH) BOIBI.
KucnorHocTs 1 mienouHocTs Boabl. pH cpenbl u MeToabl ee onpeneneHus. KecTKocTh BOIbI
1 MeTo/ibl ee onpeneneHus. CymHoCTh METOJa TUTPOBAHMSL.

Bunbl s)xecTkocTH BOJBI (BpeMEHHAs U OCTOsIHHAS). JKECTKOCTh BO/BI KaK IPUYHMHA
BBINAJICHUS OCAJKOB WM 00pa30BaHUs COJICH B BHJIE OTJIOKEHUH, UMEIOIINX MECTO B OBITY U
Ha IIPOU3BOJCTBE.

Cocras cosieil, BbI3bIBAIOLINX KECTKOCTh BO/Ibl. XUMHUUYECKUE IIPOLECCHI, YCTPAHAIOIINE
JKECTKOCTb BOJIbl. Y PAaBHEHHsI XUMHUECKUX PEAKINN, HIUTFOCTPUPYIOLIUX IIPOLECCHI,
MPOUCXOISIINE IIPU YCTPAHEHUH JKECTKOCTH. Y CTpaHEHHE BPEMEHHOM jKeCTKOCTH ObITOBBIMU
U XUMHUYECKUMU criocobamu. CriocoObl ycTpaHeHHs! IIOCTOSTHHOM JKeCTKOCTH. BrinsHue
JKECTKOCTHU BOJIbI Ha KOXKY M CTPYKTYPY BOJIOC.

HpaKaneCRue 3aHATHUSA

CriocoOb! BbIpaXKeHUs KOHIIEHTPALUMU paCTBOPOB: MAaccoBast J10J1s1 pACTBOPEHHOTO BEIIECTBa,
MOJISIpHAs U MOJIsUUIbHASL KOHLEHTpauuu. Tutp pactBopa. Pemenne npakTuko-
OPHUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA pacyeT KOHLUEHTPALUH 3arps3HIOIIUX
BEIIECTB U UX CPAaBHEHUE C MPEAETIbHO NoMmycTUMbIMU KoHIeHTparusamu (I1J1K).

JlabopaTopHbIe 3aHATHS

N3yuyenue cocraBa U CBOMCTB BOJBI.

Hcnonk3oBaHne METOJ0B (PHIBTPOBAHUS U aJCOPOIIUU TSl OTJENICHUS 3arpSI3HEHHH B
uccienyeMoit mpoode Boabl. BeIOOp METO1a OYMCTKU B 3aBUCUMOCTH OT BHJIa 3arpSI3HEHUSI.
CpaBHenue >PeKTUBHOCTH PA3IMUHBIX METOJIOB OYMCTKH BOJBI B PA3HBIX YCIOBUSIX (B
naboparopuu, B JOMAIIHUX U TOJEBBIX yciaoBusx). Onpenenenue pH Boxbl u ee
KHCJIOTHOCTb.

Onpenenennie pH cpenbl ¢ MOMOIIBIO YHUBEPCATBHOTO MHIUKATOPA.

Ornpenenenne )KeCTKOCTH BOJBI U CITIOCOOBI €€ yCTpaHEHH .

Crioco0ObI yCTpaHEeHHS BCEX BUIOB )KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIEH )KECTKOCTH.
Pemienne skcnepuMeHTaIbHOM 3a/1a4u Ha BBISIBJIEHUE BPEMEHHOM M MOCTOSTHHOM KECTKOCTH
BOobl. OleHKa BEPOATHOCTH YCTPAHEHUSI BCEX BUOB JKECTKOCTU B JIOMAITHUX YCIOBHSIX.

OK 07
IIK 1.3
IIK 1.4
IIK 2.4
IIK 2.5
IIK 2.6
IIK 2.7
IIK 2.8
IIK 4.3
IIK 5.2
IIK 5.3
IIK 5.4
IIK 5.5
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Tema 10.1.3.
XUMUYeCKUM
KOHTPOJIb Ka4ueCcTBa
MIPOJIYKTOB
MMUTaHUS

OcHoOBHOe co/iep:KaHue 18

Teopernueckoe o0yuenue 14
XHUMHUYECKUHN COCTAB IIPOLYKTOB ITUTAHUS.

Benku xak KOMIOHEHT muuy. buonornueckue QyHKIUM OENKOB, UX 3HaueHHE. l3MeHeHue 2
0€JIKOB B TEXHOJIOTMYECKUX MPOLIECCAX MULIEBON UHYCTPUH.

JKupsl, nony4yeHre U NPUHLKIBI UX UCIOJIb30BAaHUSA B TEXHOJIOIMH KYJINHAPHOW MPOMYKLUH. 2
[Tornomenue u yrap xupa B Ipolecce Cyxoro Harpesa 1/d.

M3MeHeHne )KUpPOB IPH BIIaXKHOM HarpeBe )KMpPOCOACPKAIIUX IPOAYKTOB. MI3MeHeHue xupoB
IIPU JKapKe MKUPOCOJEPKALIMX IPOAYKTOB: IUIABJIEHUE XKHUPA, AMYJIbIMPOBAaHUE >KHPA, 2
TUAPOJIN3 TPU- JU- U MOHOTJIMLEPUIOB.

Oxucienue KUPHBIX KUACIOT ¢ 00pa3oBaHHEM MEPEKHCEH, THAPONEPEKUCEH M OKCHKHUCIIOT.
OpUTIOPHOE KAPEHbE, U3MEHEHHUE KUPOB IIPH 3TOM.

OOpazoBaHue  BTOPUYHBIX  TEPMOCTAOMJIBHBIX  IMPOAYKTOB  OKHUCJIEHUS  JIMIIHUJOB:
KapOOHWMJIIbHBIX,  JTUKApPOOHWIBHBIX  COCOUHEHWH, OIOKUCEH, JKUPHBIX  KHCIOT C 2
CONpPSDKEHHBIMU JBOMHBIMHM CBSI3MM, NMPOLYKTOB mnonuMepusauuu. DOu3nko-xuMuyeckue
[IOKAa3aTeNM,  HCIOJb3yeMble Ul  KOHTPOJS  KauecTBa  JKMPOB,  IOJBEPTHYTHIX
BBICOKOTEMIIEPATYPHOMY HarpeBy.

TexHonornueckue (pakTopbl OKa3bIBAIOIIME BIUSHIE HA U3MEHEHUE JIMIHUIO0B IIPU TETIIOBOM
KyJIMHapHOU 00paboTKK NPOAYKTOB. MI3MeHeHne nuieBoil IeHHOCTH JIUIUIO0B ITPU

TETJIOBOM KYJIMHAPHON 00pabOTKe U TTUTEIIHHOM XPaHEHHUH.

Monocaxapuasl. ['moko3a, cTpoeHue ee MoJeKynbl. Pa3nuuHble TUNBl  OpOKEHUs 2
(ciupToBOE, MOJIOUHOKHKCIOE). [roko3a B mpupoje. buonornueckas poib U npuMeHEHHE
TJIFOKO3BI.

®pyKTo3a KaKk U30Mep II0K03bl. CpaBHEHUE CTPOCHUSI MOJIEKYJIbI U XUMUUYECKUX CBOWMCTB
JIIOKO3BI U GpyKTO3bl. DpyKTO3a B MIPUPOJE U ee Onosoruyeckas poib. [IeHTo3blI. 2

CTpOCHI/IC U XHMHUYECKHE CBOMCTBA Caxapo3bl. TexHoJOrn4ecKkue OCHOBBI IMPONU3BOJACTBA
caxapoO3kl. JlakTo3a 1 MaIbTO3a KaK HU30MCEPEI CaXapO3kbl.

[Tomucaxapuasr. O01miee cTpoeHne nonrcaxapuaos. CTpoeHHE MOJIEKYIBI KpaxMaia, aMriio3a
U aMuiIonekTuH. Dusuyeckue CBOUCTBA Kpaxmajia, €ro HaxO0XICHUC B IpPUPOJAC U

OK 01
OK 02
OK 07
IIK 1.3
IIK 1.4
IIK 2.4
IIK 2.5
IIK 2.6
IIK 2.7
IIK 2.8
IIK 4.3
IIK 5.2
IIK 5.3
IIK 5.4
IIK 5.5
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Oumosormyeckass  posib. [ nmKoreH. XWMHYECKHE CBOWCTBA  KpaxMmaja. BiusHwue
TEXHOJIOTHYECKOW 00pabOTKM Ha YIIEBOABl MHUIIEBBHIX MNPOoAyKTOB. CYIIHOCTH Ipolecca
HaO0yxaHHWs KpaxMmaja W ero 3Ha4eHHE MPH MEPBUYHON M TEIJIOBOH 00pabOTKE MPOIYKTOB.
DepMEeHTAaTUBHBIA U KUCIOTHBIN THAPOJIU3 caxapoB U MOJHUCAXAPUJIOB.

['myOokuit pacniag caxapoB B pe3yJibTaTe peakiuil OpOoKeHHWs, MEeITaHOUAMHOOOPAa30BaHUs U
Kapamenu3aiuu. M3MeHeHHe Kpaxmana B pe3ysbTaTe KICWCTepHU3aluu, TEIIOBOM U
(hepMEeHTATUBHON JUCTPYKIIUH.

WN3meHenue  yriieBoJIOB  KJIETOYHBIX CTEHOK: IEKTHHOBBIX  BEHIECTB, KJIETUYATKH,
MOJTYKJICTYATKH.

TexHoMOrMYeCKUEe (PAKTOPBI, OKA3BIBAIOIINE BIHMSHHEC HAa TIYOMHY (DU3MKO-XUMHUYCCKUX M
OMOXMMHMYECKUX U3MEHEHUN YTIIEBOAOB B MPOAYKTaX MPU UX KYyJIUMHAPHON 00paboTKe.
Bnusinue u3MeHeHUU YITIEBOJOB MPHU KYJIMHAPHOW OOpabOTKE MPOAYKTOB HA MHILEBYIO
LEHHOCTh TOTOBOM IPOIYKIUU.

XUMUS B TUIIEBON MPOMBIIIJIEHHOCTU. XUMUYECKUE COSUHEHHUS Il CYILIKH, TacTepU3alliH,
OXJIAXKICHHUS, OYMCTKH U MOMKH.

XUMUYECKUE Pa3phIXITUTEITH X KIaCCHPUKAITUS.

Apomaruzaropsl, ux kinaccuduxanus. [IpsHocTy U 3cceHnn.

[TumeBbie KpacuTenu, UX Kiaccuukanus, CBOUCTBA, BIUIHUE HA 3J0POBHE YEIIOBEKA.
BemectBa, Ganbcudunupyromniie npoayKThl MUTAHUS, H BEIIECTBA, 3aTPA3HSIONINE
MPOAYKThI NUTaHus. OnpeneneHne 3arpsa3HsIoInuX XUMUUYECKUX BEIIECTB B IPOYKTaX
MUTaHUs, ONPEIETICHNE BEIECTB, HE 3asBJICHHBIX B COCTABE MPOIYKTOB MUTAHUSA.

HpaKTuqecm[e 3aHATHSA

Opranuyeckyie 1 HEOPraHNUECKHUE BEIIECTBA, BXOIAIIUE B COCTAB MPOAYKTOB TUTAHMUS.
Maxkpo- 1 MUKPOAJIEMEHTHI U UX BIIMSHUE Ha 3JI0pOBbe YenoBeka. Omnpe/enenrue coctaBa
0JIr011 HA COJIepXKAHUE MAaKPO U MUKPOAJIeMEHTOB. M3ydeHne Ha mpeIMeT XUMUYECKOTO
COCTaBa, OIpeJIeIICHUE JIOJICH OT CYyTOYHONH HOPMBI MAaKpO M MUKPOIJIEMEHTOB B YKa3aHHOM
oiroze.

PeHIeHI/Ie HpaKTI/IKO-OpI/IeHTI/IpOBaHHI-JX 3agav 1mo KYHHHapHOﬁ TEMATUKEC paSJ'H/I‘-IHI)IX THUIIOB.

JlabopaTopHble 3aHATHS
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I/ICCJ'IG,I[OBaHI/IC XUMHUYCCKOI'0 coCTtaBa MpOAYKTOB ITUTAHM.

HccenenoBanue npoayKTOB MUTAaHUSI HA HAJTMYUE BUTAMUHOB. 2
UccnenoBanue 011101 M3 MOJIOUHBIX MPOJAYKTOB Ha HAJIMUKE KpaxMmadna. VccnenoBanue 9
MPOJIYKTOB HA HAJTUYKE TITFOKO3BI.
Tema 10.1.4. OcHoOBHOe cojiep:KaHue 6 OK 01
XUMUYECKUN Teoperunyeckoe o0yueHue 4 OK 02
AQHAJINA3 MPOAYKTOB |[[umieBbie 10OABKH — ACMCTBEHHBIN cIOCO0 MPUIATh U HA JOJITOE BPEMsI COXPAHUTh OK 07
[UTaHWA Ha MIPUBJIEKATEIbHBIN BHEITHUN BUJ TPOIyKTa. X Kiaccudukaus, CBONCTBA, BIUSHUE HA 2 OK 04
HQJIMYHUE [ULICBBIX (opraHu3M 4eIoBeKa. IIK 1.3
n00aBOK IIK 1.4
XuMHU€ecKasi TEXHOJOTHsS B MUILIEBOM MPOMBIIIIIEHHOCTH. 2 1K 2.4
IIK 2.5
IIpakTHyeckne 3aHATHA 2 TIK 2.6
O6nacTi NpUMeHEeHUs MHUIIEBbIX J0OABOK. 5 K 2.7
[Tpupona numieBsIx 100aBOK. Bo3MOXkHbBIE alljIepreHbl. IIK 2.8
JlabopaTopHbIe 3aHATHS 2 IIK 4.3
IIK 5.2
HccnenoBanre XUMHUYECKOTO COCTaBa MPOYKTOB MUTAHUS HA HATMYHE MUIIEBBIX 100aBOK. 11K 5.3
Omnpenenenue pH BogHOTO pacTBOpa MPOAYKTOB MUTAHUSA, COJEPKAIINX MHUIIEBHIE T00aBKU. 9 TIK 5.4
Onpenenenne pH ¢ ucnonb3zoBaHueM HHAUKATOPOB. OlLIEHKA TUIIOB CPE/Ibl U BIUSHUE HA 11K 5.5
JKKT yenoseka.
Tema 10.1.5. OcHoBHOE coaepKaHue 10 OK 01
Hccnenosanue TeopeTuueckoe o6yqenue 2 OK 02
HPOAYKTOB Y4eOHo-HcCIe10BaTENbCKUI MPOEKT B 00JIACTH UCCIEAOBAHUS MMPOTYKTOB MUTAHUS U3 OK 04
IIATaHUA U3 Moioka. O630p TeM yueOHO-HUCCIIeIOBATENbCKUX TPOEKTOB. ATOPUTM BBITTOTHEHUS 9 OK 07
MOJIOKa npoekTa. Onpenenenre mpodieMbl UccaeoBaHus. MeToIbl MOMCKa, aHaIu3a U 00paboTKU IIK 1.3
uH(GOPMAIIUU O IPOIYKTAX MUTAHMUS. IIK 1.4
IIpakTH4eckne 3aHATHA 4 TIK 2.4
MosiouHbie TIPOMYKTHI TMHTAaHHS, Kiaccudukamus, coctaB, npuMeHeHue. (OOOCHOBaHHE 2 1IK 2.5
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aKTyaJIbHOCTH BBIOPaHHOM TeMbl. BrIsBiIeHHE TTpoOIeMbl HcciaeaoBaHus. BeiOop 00beKTOB 1 IIK 2.6
MeTO/I0B HccienoBanus. [locranoBka 1eneit u 3aaa4d ucciuenoBanus. OnpeneracHue mpoayKTa IIK 2.7
uccnenoBanus. OnpeieeHle 3TanoB U COCTABIICHUE TIJIaHa WCCIICIOBAHUSL. 2 IIK 2.8
3amuTa npoekra: IlpencraBienne pe3yabTaTOB BHINOJHEHHS YYEOHO-HCCIEIOBATEIIBCKUX IIK 4.3
IIPOEKTOB (BBICTYIJIEHUE C [TPE3ECHTALIUEN). IIK 5.2
JlabopaTropHbie 3aHATHUSI 4 IIK 5.3
HccrnenoBanue MPOIYyKTOB MUTAHHS W3 MOJIOKA HA KHUPHOCTH, MICTIOYHOCTh, XUMHUYECKUI 5 IIK 5.4
cocras (3arpsa3HUTENH, aHTUOMOTHKH). O6PabOTKa Pe3yIbTaTOB HCCIIEOBAHMS. IIK 5.5
[TpuroTtoBneHne TUCIEPCHBIX CUCTEM U U3YYCHHE UX CBOWCTB. 2

Koncyabranumn 10

IIpome:xkyTouHas aTTecTalMs 1O JUCHUILIMHE (IK3AMEH) 8

Bcero 252
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3. YCJIOBUSA PEAJIM3AIIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JUCHHUIIJINHBI

3.1. TpeOoBaHMsA K MMHHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecne4eHHI0

Jis peanuzanuu MporpaMMbl AMCUMILIMHBI IPEAYCMOTPEHBI CIEAYIOLUE CIIEHUAIbHbIE
MOMeIeHUs: y4eOHbIi KaOuHeT XuMuu c jabopaTopueil, B KOTOPOM HMEETCS BO3MOKHOCTh
o0OecnieunTh cBOOOIHBIN AOCTYI B IHTEpHET BO BpeMs yueOHOTro 3aHSTHS.

[Tomemenue kabuHeTa yaoBieTBopseT TpeOoBaHUsSM CaHUTAPHO-IMUAEMUOIOTHUECKUX
npaBua u HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THUIIOBBIM 00OPYIOBaHUEM,
YKa3aHHBIM B HACTOSILIMX TPEOOBaHUAX, B TOM YHUCIIE CHEIHATU3UPOBAHHON y4eOHOI MeOenbio
U CpelCTBaMH OOYUYCHHSI, JOCTATOYHBIMU JUIS BHITIOJHEHUS TPEOOBAHUHN K YPOBHIO MOATOTOBKH
oOyyJarouuxcs.

OdopynoBanne  y4eOHOro kabuHeTa (HarasAHbIC nocoous): HAOOPBI
IIAPOCTEP>KHEBBIX MOJEJIEH MOJIEKYJI, MOJENIN KPUCTAINIMYECKUX PELIETOK, KOJJIEKLIIUU TPOCTHIX
U CJIOKHBIX BEILIECTB, KOJJICKIIMU OJUMEPOB; KOJUIEKIIHS TOPHBIX TIOPOJI U MUHEPAJIOB, Tabuuua
MenneneeBa, yaeOHbIie QHIIBMBI, ITU(POBBIC 00PA30BATEIBHBIC PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHsi: KOMIIBIOTEp C YCTPOMCTBaMH BOCHPOU3BEIICHUS
3ByKa, NPUHTEP, MYJIbTUMEAUA-IPOCKTOP C SKPaHOM, MYJIbTHUMEIUNHAS O0CKa, yKa3ka s
IIPE3CHTALAMN.

Oo6opynoBanue J1adoparopum U padoyux MecT JadoOpaToOpuM: MEH3YPKH, MMUIECTKU-
KaleJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYTIbI, IPEIMETHbIE U MOKPOBHBIE CTEKJA, MJIAHIIETHI
JUI KamnelbHBIX Ppeakiuid, (UIbTpoBaNbHAS Oymara, HMPOMBIBAIKH, CTEKJISIHHBIC HPOOWPKH,
pe3uHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJISHHBIC MaJOYKW, IITATUBHI s
MPOOUPOK; MEPHBIEC IMIUHAPHI, BOPDOHKU CTEKJISTHHBIC, BOPOHKH JIETUTENbHbIEC [IHJINHIPUYECKHE
(50-100 mu), cTynmku ¢ mecTHKOM, GappopoBbIe YalIKH, MUHIETHI, GUIBTPHl OyMaXkKHbIC, BaTa,
Mapiisi, 4YacoBbI€ CTEKJA, OSJCKTPOIUIMTKH, JaOOpPAaTOpHBIE INTATHUBBI, CIUPTOBBIE TOPENKH,
CIMYKH, IpUOOp Ul MOITY4YEHUsI Ta30B (MM IpoOMpKa C ra300TBOJHON TPYOKOH), nepkarenu
JUIsl TIPOOUPOK, CKIISIHKH JUIsl XpaHEHUsI peaKTUBOB, pa3/laTOUHbIE JOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmarenay; MUHLIETHI; TUTEIbHbBIE IIMUIIIBI; CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepHsie konOwr (25, 50, 100 u 200 mn), BomsHas Oanst (Uiu
TEPMOCTAT), CTEKJISHHBIC MAaJOYKU; KOHUYECKHMEe KoiObl anst tutpoBanHus (50 u 100 wmu);
WHJIUKATOPHBIE TIOJIOCKU s omnpeneneHuss pH u  cranpapTHas WHAMKATOpHAs IIKaja;
YHUBEpCaJIbHBIN MHIUKATOD; nuneTku Ha 1, 10, 50 mu (nm no3zaropsl Ha 1, 5 u 10 mut), 6ropeTku
JUISE TUTpOBaHUs, MenuiuHckue mmpuisl Ha 100-150 mu, maGopaTopHble W aHATUTHYECKHE
Bechl, pH-MeTpbl, cymmibHbI mkad, u ap. 1adopatropHoe 000py10BaHUE.

3.2. UndopmanmnoHHoe obecniedeHHe peaju3alui NPorpaMmmMbl

1. na peanuzauuu mporpamMmbl 0MOInMoTeuHbld (OHA 00pa30BaTENbHON OpraHu3aluu
UMEeT T[eYaTHble M JJIEKTPOHHBIE oOOpa3oBaTeIbHble U HMH(POPMAIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE JUIsl MCIOJIb30BaHUS B 00pa3oBaTeIbHOM Ipollecce, HE cTapuie 5 JeT ¢
MOMEHTa U3JJaHusl.

2. [TeuaTHbIe U3/1aHUS 110 peaTU3allui 001Ie00pa30BaTEIbHOMN IUCIUIITMHBL:

OcHnoenvle neuammnuvle uz30anus
1. Aupunorenona, M. B. Xumus: yueOHUK U IPAKTUKYM ISl CPEAHETO
npodeccuonanbHOro oopazosanus / V. B. Audunorenosa, A. B. ba6kos, B. A.
[TomkoB. — 2-¢ u3x., uctp. u gor. — Mocksa: M3natensctBo FOpaiit, 2022.
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2. lleromuxuna, H. A. O6mas xumus: yuebnuk ams CIIO / H. A. Hleronmxuna, JIL.B.
Munaesckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.
3. Huxonsckuii, A. b. Xumus: y4eOHMK M TPAKTUKyM [UIS CpPEeIHEro Mpo(ecCHOHATBHOTO
obpazoBanus / A. b. Hukonbckwuii, A. B. CyBopoB. — 2-¢ u3n., nepepad. u pom. — MockBa:
N3parensctBo FOpaiit, 2022. — 507 c.
4. Xumus: yuyeOHUK Juisi cpeaHero npodeccuonansuoro odpaszosanus / FO. A.Jlebenes, I'. H.
®danees, A. M. I'omyber, B. H. [llarmoBan; mox obmieit pexakuuei I'. H.®aneera. — 2-e u3.,
nepepad. u gon. — Mocksa: UznarenscTBo FOpaiit, 2022. —431 c.

/Jlonoanumensnole UCIMOYHUKU
1. Xumus. 10 kiace. YrayOnéHuslii ypoBeHs : yueouuk/ B.B. Epemun,
H.E. Ky3smenko, B.M. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. —M.:
[Ipoceemenue, 2022.
2. Xumus. 11 xnacc. Yriy6néunsiii yposens : yueObnuk/ B.B. Epemun, H.E. Ky3pmenko, A.A.
Hpo3znos, B.B. JIynun; nox pea. B.B. Jlynuna. — M.:IIpocsemenue, 2022. — 478, [2] c.: ui.
3. Xumus. Yraoyonenusiid ypoBeHb. 10—11 kmaccer: pabodas nporpamma k gunun Y MK B.B.
Jlynuna: yuebno-metoauueckoe nocooue / B.B. Epemun, A.A. [Iposnos, U.B. Epemuna, 3.1O.
Kepumos. — M.: Jlpoda, 2017.
4. Meronunueckoe rocobue k yueOuuky B. B. Epemuna, H. E. Ky3smenko, B.1. Tepenuna, A. A.
HpoznoBa u np. «Xumusi. YTayOneHHbIH ypoBeHby». 10 kimace / B.B. Epemun, A.A. Jpo3nos,
N.B. Epemuna, B. 1. Maxonuna, O. FO. Cumonosa, 2.10. Kepumo. — M.: Jlpoda, 2018. —
339 c. : un.
5. Meroaunueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
HpoznoBa u np. «Xumus. YriayOneHHblil ypoBeHby». 11 kiacc / B. B. Epemun, A.A./[po3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: [Ipoda, 2018.
6. I'ycea, E. B. Xumus s CIIO: yyeOHO-MeTonnueckoe mocobue / E. B. I'yceBa, M. P.
3uranmuHa, JI. . Kynukosa. — Kazans: KHUTY, 2019.
ISBN 978-5-7882-2792-4. — Tekct: snekTpoHHBIH // Jlab : 37IeKTpPOHHOOMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/196096 (mara oGpamienus: 14.10.2022). —
Pexxum noctyna: A aBTOpU3. MOJIb30BATENEH.
7. Uepnukosa, H. }O. Xumus B 10CTYITHOM H3JI0)K€HUH: yueOHOe rmocodue ams
CIIO / H. 1O. YepnukoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2022
ISBN 978-5-8114-9500-9. — Tekct: »nekTpoHHBIH // JlaHb: 351eKTpOHHOOMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). —
Pexum noctyna: uist aBTOpU3. MOJIb30BaTENEH.
8. llleBnunepina, JI. B. Xumus: yueOnoe mocodbue / JI. B. llleBHunpina, A. 1. AmapueB. —
Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. // JlaHb: 31MeKTpPOHHO-
oumbmuorteuynas cucrtema. — URL:https://e.lanbook.com/book/118505 (mata oOparieHus:
14.10.2022). — PexxumpmocTyma: JUisi aBTOPHU3. MOJIb30BATEIICH.
9. baunos, JI. H. Xumus: yueOnuk ans CIIO / JI. H. biaunos, U. JI. Ilepdunosa,
T. B. CokonoBa. — 2-e u3zf., crep. — CankTt-IlerepOypr: Jlans, 2021. — 260 c.

ISBN 978-5-8114-7904-7. — Tekct: sneKkTpoHHbId // JlaHb: 3JIeKTPOHHOOMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/167183— Pexum moctyma: Juisi aBTOPH3.
MIOJIB30BAaTENEH.

10. T'a6puensn, O. C., JIvicoBa, I'. I'. Xumus: kHuTa 1715 Ipeno1aBarens: y4eo.-
MeTon. nocoone. — M. Akagemus, 2012. - 332 c.
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11. Yepnuxosa H. 0., Memepsikoa E. B. Pemaem 3a1aun mo XMMHuu caMOCTOSITENIFHO: yueOHOe

nocob6ue / H. FO. Uepnukosa, E. B. MemepsikoBa — CankTtlletepOypr: Jlans, 2022. — 328 c.

12. Pe3nukoB B. A. COOpHUK ynpa)XHEHUH U 33/1a4 110 OPraHUYeCKON XUMHHU: yueOHOe mocodue

/ B.A. PesnukoB — Cankt-IlerepOypr: Jlans, 2021. — 226 c.

13. Kanyctuna A. A., Xampuenko HW. I'., JIubano B. B. OOmas u HeopraHudeckas XUMHUI.

[Tpaktukym / A. A. Kanycruna, 1. I'. Xanbuenko, B.B. JIubanos — CanktlleTepOypr: Jlansb,

2020. — 152 c.

14. T'abpuensu O.C. Xumus: y4deb. misa crya. npod. yued. 3aBeaenuit / O.C. I'abpuensn, N.I.

OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensa O.C. Xumus s npodeccuii U crienuaibHOCTeH TEXHUIECKOTO

npoduisi: yueOHUK U CTYI. yupexnaeHuil cpen. mpod. oopazoBanus / O.C. ['abpuensn, W.I.

OctpoymoB. — 4-¢ u3j., crep. — M. : U3narenbckuii neHTp «Akagemus», 2017.
Hnmepnem-pecypcol

1. hvsh.ru — Xypuan «XuMus B HIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nekumu mo xwumumun Ha caiite IlocTHayka.

http://gotourl.ru/4780 (http://elementy.ru/)Hayuno-nonynspasiii mpoekT «IIeMEHTbI OOJBIION

HayKu» ((pU3MKa, XUMHS, MAaTEMaTHKa, ACTPOHOMHUS, HAYKHU O KU3HU, HAYKH O 3eMJIe).

3. http://gotourl.ru/4783 (http://potential.org.ru/)  41CaiiT Hay4HO-TIOMYJISPHOTO >KypHaia

«[Torenmuan». Xypuan uszgaéresa ¢ 2005 r., ¢ 2011 r. — paznen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-IOMYASPHOTO KypHaIa «XUMHUS U

#u3Hby». KypHan usgaéres ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/) OtkpsitTast  3JIEKTpOHHAsI

oubnuoreka xumuyeckoro mnoprana «Chemnet», comepxuT ydeOHbe U WH(GOPMALUOHHBIE

MaTepuaibl A IIKOJIBHUKOB U yuyuTened. B Hel MOXXHO HalTH ydyeOHMKM MO OO0ImIeld u

HEOPraHMYECKON XUMHH, OPraHUYECKOW XHMHH, MYyJIbTHMeIWaMaTepualbl, a TaKXkKe 3aJadyd
XUMHYCCKUX OJIMMIINA[] C pCHICHUAMMU,3a1a41 BCTYIIMTCIIbHBIX 3K3aMCHOB JJI1 a6l/ITypI/ICHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) WupopmanroHHbie MaTepuabl
00 onmummuanax: MockoBckoi ropojickoii, Becepoccuiickoii, MenaeneeBckoi, MexyHapO HOM.

IMpuBemeHsl 3a4a4ll TEOPETHYECKUX M OKCIEPUMEHTAIBHBIX TYPOB, IOAPOOHBIE PEIICHHS,
cnucku u pororpadun nodenutenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema AMCTaHIIMOHHOTO OOYyYEHHS,
HampaBjCHHAs B TEPBYIO OYepelb Ha TMOATOTOBKY K OJMMIIHAgaM BCEX YpPOBHEH — OT
IMIKOJIbHBIX 10  MEKIyHapOIHOM. CaiiT COAEp)KUT OrpPOMHOE KOJHMYECTBO  3ajad,
CTPYNIUPOBAHHBIX KaK MO TeMaM, TaK U Mo oJuMnuaaam. [1o BceM OCHOBHBIM pa3jiesiaM XUMHH

NpUBEIEH TEOPETUUECKUI MaTepral U pa300paHbl pelLIeHUs] TUIIOBBIX 3a/1a4.
8. http://gotourl.ru/4789 (http://www.nanometer.ru/) IToptan nmo nHanorexHonorusMm. OcCHOBHas
1eiab — pa3BuUTHE 00pa3oBaHMs B 00JIaCTM HAHOTEXHOJIOTMM M TOJITOTOBKA K HMHTEPHET-

OJIMMITHA/IC TT0 HAHOTEXHOJIOTHSIM.
9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxnas crnpaBouHas wuHpOpMAUs O
XMMHUYECKHUX 3JIEMEHTaX U X CBOWCTBAX (Ha aHTJIIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3piunblii  caliT O CcBOMCTBax
XHUMHYECKUX 3JICMEHTOB.

11. http://gotourl.ru/7180  (https://www.lektorium.tv) Hekommepueckuit cadT OHIIaiH-
00pa3oBaHusi, JJIs KOJbHUKOB, CTYICHTOB U YIUTEIICH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service — cambrit
ABTOPUTETHBIA B MUPE XUMHH HH(DOPMALIMOHHBIA HHTEPHET-pecypc (CalT MIaTHBIN).
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13. http://www.organic-chemistry.org/ [Toprain o opraHu4ecKoi XUMHU Ha aHTJIUICKOM SI3bIKE.
14. http://www.xumuk.ru CaldlT 0 XUMHH: KIACCHYECKHE YYCOHHKH, CIIPABOYHHKH,
SHLUKIIONEUH, MOUCK OPraHUYECKHX W HEOPraHMYECKHX PEaKIHid, COCTaBICHHE YpaBHECHUI

peaKLHii.
15. http://orgchemlab.com/ Caiit, mocBsAEHHBINH IPaKTHYECKO paboTe B 1aO0OpPaTOpUHu.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA30BATEJIBHOM JUCHUILJIAHBI

KoHTpomb 1 oLleHKa pe3ynbTaToB 00yUeHHs OCYIIECTBISIETCS IIPenogaBaTesieM B Ipolecce
IPOBEEHUS] NPAKTUYECKUX 3aHATHH M Ja00paTOpHbIX padoOT, TECTUPOBAHMS, a TakKkKe
BBIIIOJIHEHUST  OOYYAIOIUMKCS  MHIUBUAYAJIbHBIX  33/JlaHUM, IPOEKTOB, HCCIEIOBAHUM.
Pe3ynpTarel 0OyueHHs oONpeAesstoT, 4YTo oOyyaromuecss [OJDKHbI 3HaTh, IOHMMaThb U
JIEMOHCTPUPOBATH IO 3aBEPIICHUH U3YUEHHs JUCLIUILIUHBI.

Jis popMupoBaHUs, KOHTPOJISI M OLIEHKU PE3yJIbTATOB OCBOCHMS Y4EOHOW MUCLMILIMHBI
UCTIOJIB3YETCS CUCTEMA OLIEHOYHBIX MEPONPUATHH, MPEAICTABIIAIONMAs COO0H KOMIUIEKC YIeOHBIX
MEpOTPHUATHIA, COTJIACOBAaHHBIX C pe3yJabTaTaMu OOy4eHUs M C(HOPMYIHMPOBAHHBIX C YUETOM
OI'OC COO (mpeametHsbie pe3ynbraThl o qucuuiunae) 1 I'OC CIIO.

Ne Mony.ts / Pasnex PesyabraTt 00yuenus OuneHo4yHbIe MepONIPUATHS OK
/ Tema
| OcHOBHOM MOaYJIb
1 Pa3nean 1. ®opmyIMpoBaTh 0a30BbIE
OcHoBHBbIE NOHATHS XUMHH
NOHATHSA H
3aKOHbI XUMHMH
11 3HaTh U YMETh [IpakTHKO-OpHEHTUPOBAHHbIE
I10JIb30BAThCSl OCHOBHBIMM  |T€OPETUYECKHE 3a/laHus Ha
XUMHUYECKUMHU MOHATUAMH  |HAXO0KJIEHUE MACCHI,
OCHOBHEIE KOJIMYECTBa, 00beMa
MOHATHS XUMUH BEIIECTBA, MACCOBOM JIOJIH
JJIEMEHTA B BEILIECTBE,
HaxoxzaeHue MosekyispHoit |OK 01
(hopMyIIbI COSMHEHHUS. OK 02
1.2 CdopmupoBaTh NoHATHE O
BELIECTBAX IIOCTOSIHHOTO U
CocraB u IIEPEMEHHOI0 COCTaBa,
U3MEHEHUE MOJIEKYJIIPHOTO U 1. Tect «ArperatHbie
BEIIECTBA HEMOJIEKYJIIPHOTO COCTOSIHUS BEIIECTBY.
CTPOEHUSI, arperaTHhIX 2. 3amaun Ha HAXOXKJICHHE OK 01
COCTOSIHMSIX BEIIECTB XUMHYECKUX (HOPMYIL. OK 02
13 YMeTh UCnoab30BaTh
OCHOBHBIE 3aKOHBI XUMHUHU
OcHoBHbIE KaK B pelIeHnH 3a1ad Tak U |[IpakTuko-opueHTHpOBaHHBIE
3aKOHBI XUMUHU B IIpoecCHOHATBHOM 3a1aHus Ha ucnonb3oBanne |OK 01
JeATEIbHOCTH. OCHOBHBIX 3aKOHOB XxuMuu. (OK 02
OK 04
2 Pazpnen 2. ®opmyanpoBath 0a30BbIe
CrpoeHne aToMa. |IOHAATHSI O CTPOCHUH
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Monyas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUATHS OK
/ Tema
Iepuoauveckuii (aroma u [lepuoguveckoro
3aKO0H M 3aKO0Ha
IHepuoauyeckas
cucTemMa
XHMHYECKHX
3jemeHToB /..
MemnpeieeBa
2.1 Crpoenune atoMoB |COCTaBIATh XUMUYECKUE 1. Tect «Ctpoenue atomoB  |OK 01
XUMHYECKHUX (bopMyIbI coeTMHEHMI B XUMHUYECKUX IEMEHTOB U OK 02
JJIEMEHTOB U COOTBETCTBUU CO CTEIICHBIO |IIPUPOAA XUMHUECKOU OK 04
pupona OKHCJICHUSI XMMUYECKHUX CBSI3HY.
XUMHUYECKON 3JIEMEHTOB, UCXOJS U3 2. 3ajaym Ha COCTaBIICHUE
CBSA3U BaJICHTHOCTH U XUMHUYECKHX (POpMYIT
JJIEKTPOOTPHULIATEIBHOCTH  |IBYXaTOMHBIX COEMHEHUN
(okcu10B, Cysb(PUIOB,
TUAPUJIOB U T.I1.).
2.2 [lepuoanueckuii | XapakTepu3oBarb [IpakTuko-opuentuposanubie|OK 01
3aKOH U TabJuIa |XMMHUYECKHE 3JIEMEHThI B [TeopeTnueckue 3afganust Ha |OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapakTepucTuky xumuueckux |OK 04
MI0JIO)KEHHUEM B 3JIEMEHTOB: «MeTainyecKkue
HNEepUOJIMYECKOl cucteMe |/ HEeMeTaJUIMYECKHUe
XUMHYECKHX DJIEMEHTOB CBOMCTBA,
.. Menneneesa 3JIEKTPOOTPULIATEIIBHOCTD U
CPOACTBO K JJIEKTPOHY
XUMHYECKHX JJIEMEHTOB B
COOTBETCTBHE C UX
AJEKTPOHHBIM CTPOEHUEM U
MI0JIO)KEHUEM B
IIEPUOINYECKON CHCTEME
XUMUYECKUX d1eMeHTOB J[.H.
Menneneesay.
3 Pazpnen 3. CocTraBasiTh ypaBHEHUS H
XumMHYecKue CXeMbl XUMHYECKHX
peakuuu peakumii
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Monyas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUATHS OK
/ Tema

3.1 Tuner CocTaBisTh peakuu 1. 3amauu Ha cocTaBIcHUE OK 01

XUMHYECKUX COCIMHEHMUS, PA3JIOKEHUSA, |ypaBHEHUMN pEaKIUi: OK 02

peaKIuii oOMeHa, 3aMelleHus, — coenuHeHus, 3amemenus, |OK 04

OKHCJIUTEIILHO-
BOCCTaAaHOBUTCIIbHBIC
pCakiuu U p€akunuu
KOMIUIEKCO0Opa3oBaHus (Ha
npumepe
THJIPOKCOKOMITJICKCOB
ATIOMHHHUS M [[HHKA) C
y4acTHEM HEOPraHUYECKUX
BEIIECTB

pasnoxeHusi, o0OMeHa u
peakuuil ¢ yyacTuem
KOMIIIEKCHBIX COSTMHECHUH
(1na mpumepe
TUIPOKCOKOMILIIEKCOB
QTIOMUHUS U [IUHKA);

— OKHCJIUTEIIBHO-

BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ

C UCIIOJIb30BaHUEM METO/1a
3JIEKTPOHHOIO OanaHca;

— C y4acTUEM KOMIUIEKCHBIX
coeMHEeHu (Ha mpuMepe

THAPOKCOKOMIIJICKCOB IIMHKA

U QJIIOMUHUS).

2. 3aj1auu Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKuuu COeTUHEHHUS;
MacCOBOM MM 00BEMHOM
JIOJIA BBIXOJ1a TIPOJIYKTa
pEeaKIu COCTMHEHUS OT
TEOPETUUECKH BO3MOYKHOTO;
00BEMHBIX OTHOILIEHUH
ra3oB; KOJIMYECTBEHHbBIX
XapaKTEPUCTUK UCXOJIHBIX
BEILIECTB U MPOAYKTOB
peakuuu; maccol (00beM,
KOJIMYECTBO BEILIECTBA)
MIPOJYKTa peaKuu, €ciIu
OJIHO M3 BEILIECTB J1aHO B
BH/JIE pacTBOpa C
ONPEACIEHHON MacCOBOU
JI0JIE paCTBOPEHHOTO
BELIECTBA.
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Monyas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUATHS OK
/ Tema
3.2 OnekTponuTrudeck |COoCTaBISITh YpaBHEHUS 1. 3aganus Ha coctaBienne |OK 01
as MCCOLMaUs U | XUMUYECKUX PEAKIIUU MOJIEKYJIIPHBIX U MOHHBIX OK 02
WOHHBIA 0OMEH HOHHOTO OOMEHaA ¢ peaKkmuii ¢ yyacTuem OK 041
y4acTUEM HEOPraHWYEeCKUX |OKCHUJIOB, KUCIOT, OCHOBaHUMN
BCILICCTB U COJIEH, MOHHBIX PEaKLIUi
TUIPOJIN3a COJIEH,
YCTaHOBJICHUE U3MEHECHHUS
KHUCJIOTHOCTH CPE/JIbI.
2. JlaboparopHas pabota
«HcrnpITanue pacTBOPOB
coJiell HHIMKATOPaMHU.
IM'maponus coneity.
4 Paznen 4. HccaenoBarb cTpoeHue u
Crtpoenne u CBOliCTBa
CBONCTBa HEOPraHU4ecKHX BellecTB
HEOPraHU4eCcKHX
BellleCTB
4.1 Knaccugukarnus, |Kmaccuduumuposars 1. Tect «Homenkiatypa u OK 01
HOMEHKJIaTypa U |HEOpraHWYEeCKUE BellecTBa |Ha3BaHue Heopranumdeckux |OK 02

CTpOCHHE
HEOPraHMYECKUX
BCIIIECTB

B COOTBCTCTBHH C UX
CTPOCHUEM

BEIIECTB UCXOIS U3 MX
XUMHYECKON HOpMYIIbI UITU
COCTaBJICHHE XUMUYECKON
(bopMyIbI HCXOAS U3
Ha3BaHUS BEILECTBA MO
MEXTyHApOAHOH UITH
TPUBHAIILHON
HOMEHKJIATYpE».

2. 3amauu Ha pacyeT
MaccoOBOM JI0JM (MAacchl)
XMUMHUYECKOT'0 3JIEMEHTa
(coenuHeHMsT) B MOJIEKYJIe
(cmecn).

3. IlpakTuyeckue 3a1aHus MO
KJ1acCU(UKALINH,
HOMEHKJIaType U
XUMUYECKUM (popMyiam
HEOPTaHUYECKUX BEUICCTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTuyeckue 3aaHus Ha
orpeJieIeHue XUMUYECKON
aKTUBHOCTH BELIECTB B
3aBHCUMOCTH BHJIA
XUMHAYECKOH CBSI3U M TUIIA
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Monyas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUATHS OK
/ Tema
KPUCTAJUINYECKOHN pEIeTKH.

4.2 Du3uKo- YcTaHaBiuBaTh 1. Tect «Ocobennoctu OK 01
XUMUYECKHE 3aBHCUMOCTH (PU3UKO- XUMHUYECKUX CBOMCTB OK 02
CBOMCTBaA XUMHYECKHX CBOMCTB OKCHOB, KMCJIOT,

HEOPraHMYECKUX |HEOPTraHWYECKHX BEIIECTB |OCHOBaHUI, aM(OTEPHBIX

BELIECTB OT CTPOEHUS aTOMOB U THJIPOKCHUIOB U COJIEM».

MOJIEKYJI, @ TAKXKe THIIA 2. 3ajaHMs Ha COCTaBJICHUE
KPUCTAJNINYECKOM PEeIeTK! |ypaBHEHUN XUMUYECKUX

peakiuii ¢ yqyactuem
IIPOCTBIX U CJIOKHBIX
HEOPraHNYECKUX BELIECTB!
OKCHJIOB METAJIJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEPHBIX TUAPOKCU/IOB,
HEOpPraHU4ecKux coiei,
XapaKTepU3YIOIUX UX
CBOWCTBA U CLIOCOOBI
MOJIy4EHUS.
3. IIpaxTuko-
OpUEHTUPOBAHHbBIE
TEOPETUUECKHE 3a/IaHus Ha
CBOIMCTBA U NOJIy4YEHUE
HEOPraHUYECKUX BEIIECTB.
4. JTabopatopHble pabOThI
«CBOICTBAa METAJIIOBY,
«TonyueHnne coenMHEHUI
HEMETAJJIOB.

4.3 IIpousBoacTBO O6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuenruposanusie|OK 01
HEOPraHUYECKUX |[IPUMEHEHHE 3aJlaHus IO COCTABIICHUIO OK 02
BEILIECTB. HEOPraHWYECKHUX BEIIECTB B [XMMUYECKUX PEAKIUH C OK 07
3HaueHue u OBITOBOM U Y4aCTHEM HEOPTaHUYECKUX
IIPUMEHEHHE B IIPOU3BOJCTBEHHON BELIECTB, UCIIOJIB3YEMBIX IS
OBITY U Ha JeSITeIbHOCTH YeJIOBEKA UX |UX WACHTU(DHUKAIMU U
IIPOU3BOJICTBE (U3UKO-XMUMUYECKUMHU MIPOMBIIIIEHHBIX CLIOCO0O0B

CBOICTBaMH MIOJIy4EHUS.
5 Pazpnean S. HccaenoBarh cTpoenue u
Crpoenne n CBOICTBA OPraHMYECKHX
cBOliCTBA BellleCTB
OPraHM4YecKuX
BellleCTB
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Monyas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUATHS OK
/ Tema
5.1 Knaccudukanus, |Knaccudumuposars 1. 3amanus Ha coctaBnenne |OK 01
CTpOECHHE U OpraHMYEeCcKHe BEIIeCTBa B |HAa3BaHHUI OpraHu4ecKuX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUI 110 TPUBUATBHON
OpraHUYECKUX CTpPOCHUEM WM MEKIYHAPOIHOU
BELIECTB CHUCTEMATUYECKOU
HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIEHUE
TIOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpMYII
OpPraHMYECKUX BEILIECTB
OTJICIbHBIX KJIACCOB.
3. 3aauun Ha onpeaeIeHue
npocreiien GopMyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJS U3 DJIIEMEHTHOTO
cocrtana (B %).
5.2 CaoiicTBa YcranaBnuBarth 1. 3ananus Ha coctaBienue |OK 01
OpPraHUYECKUX 3aBHCUMOCTH (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COEJIMHEHU N XUMHUYECKHUX CBOICTB peakuuii ¢ yyactueM OK 07

OpPraHu4YCCKuX BCIICCTB OT
CTPOCHUA MOJICKYJI

OpraHMYeCKUX BEIIECTB HA
OCHOBaHMH MX COCTaBa U
CTPOCHHUS.

2. 3amaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX

peakui, WIITIOCTPUPYIOIIHNX

XUMHUYECKUE CBOUCTBA C
yLICTOM MCXaHU3MOB

MPOTCKAHUSA JaHHBIX peaKHI/Iﬁ

Y TEHETUYECKOH CBS3U
OpraHUYECKUX BELIECTB
Pa3HBIX KJIACCOB.

3. PacyerHble 3a1auu 1O
YPaBHEHUSAM PEAKLIHI C
y4acTUEM OPraHUYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
«ITonydeHnue sTuneHa u
HU3YYEHHUE Er0 CBOMCTBY.
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Monyas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUATHS OK
/ Tema

5.3 Opranuueckue O6ocHoBbIBaTh 3HaueHUe M |[IpakTuko-opuentupoBannbie|OK 01
BEILIECTBA B IIPUMEHEHNE OPraHUYECKUX [3aJaHus [10 COCTABICHUIO OK 02
JKU3HENIEATEILHOC |BEIIECTB B OBITOBOU U XMMHYECKUX PEaKIui ¢ OK 07
TH YEJIOBEKa. MIPOU3BOJCTBEHHOMN y4acTHEM OPraHUYECKUX
[Ipou3BOACTBO U |ACATEIHHOCTH YEIOBEKA UX |BEIIECTB, UCIOJIb3yEMbIX IS
IPUMEHEHNE (U3UKO-XIMHYECKIMH UX UACHTU(DUKAIMH B OBITY U
OpraHUYECKUX CBOMCTBaMHU MIPOMBIIIIIICHHOCTH.

BEIIIECTB B
MPOMBIIUICHHOCTH
6 Paznen 6. HccaenoBars paBHOBeCcHE
Kunernyeckne u M CKOPOCTb XMMHUYECKHX
TepMOAUHAMUYEC | peaKuii
KHe
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XUMHYECKHX
peakuuii

6.1 Kunernueckue WccnenoBars BIusiHuE 1. JJaboparophnast pabota OK 01
3aKOHOMEPHOCTH |KOHLIEHTpaluu CxkopocTb xumuyeckux |OK 02
NPOTEKAHUS pearupyromux BEMECTB U |pEaKLHil. DaKTOpBHI,
XUMHUYECKUX TEMIIEpaTyphbl HA CKOPOCTh |BIUSIOIIME HA  CKOPOCThb
peakuuii XUMUYECKUX pPeaKluid XUMHUYECKUX PEAKLUH.

Pewrenue npaktuko-
OPUEHTUPOBAHHBIX 3a/1aHUI
Ha aHanu3 (pakTopoB.,
BIIMSIOIINX HA U3MEHEHUE
CKOpPOCTH XUMHUYECKOU
peakIuu.

6.2 Tepmogunamuuec |MccnenoBath BIUsSHUE 1. 3agaun Ha pacyeTsl OK 01
KHe M3MEHEHHUs KOHIEHTPAllMu |TeIUIoBbIX 3((eKTOB OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEAKIIMH CPEIbl U |XUMHUYECKUX PEeaKIuil U
MPOTEKaHUs TEMIIEpaTypbl HAa CMEIICHUE |ONpPEIETICHUE TUIIA PEAKIIUN
XUMHUYECKUX XUMHYECKOTO paBHOBecHs |(IO TermaoBoMY dDPexTy:
peakiuii. 9K30- ¥ SHJO0TEPMHUYECKHE).
PaBHOBeCcHe 2. IlpakTuko-

XUMHUYECKHUX OPUEHTUPOBAHHBIC 3aJaHUS
peakimit Ha MMPUMEHEHUE MTPUHITUTIA

JIe llaTenwve misg
HaXOXKJICHHUS HATPaBICHUS
CMEIIEHUS PABHOBECHS
XUMHUYECKON peakiuy 1
aHanu3 (paKkTopoB,
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Monyas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUATHS OK
/ Tema
BJIMSIIOUINX HA CMEILLEHUE
XUMHYECKOT0 PABHOBECHS.
3. JlJabopaTopHas pabota
«3yueHue BIUSAHUS
pa3nuyHbIX (PaKTOPOB HA
CMEILEHNE XUMUUYECKOTO
PaBHOBECHSI».
7 Pazgen 7. HccaenoBarb aucnepcHbie
JucnepcHbie CHCTEeMbI
CHCTEeMbI

7.1 HucnepcHbie Paznuuarh uCTUHHBIE 1. 3agaun Ha npurorosienue (OK 01
CUCTEMBI U pacTBOpPBI, KOJIJIOUIHBIE pacTBOpOB. OK 02
(dhakTophl X pPacTBOpHI U 2. IlpakTuko- OK 07
YCTOHYHBOCTHU rpy0oaucTIepCHbIE CUCTEMBI [OPHEHTUPOBAHHbBIE

HA OCHOBE XUMHUYECKOTO pacueTHbI€ 3a/1aHUs Ha

JKCIIEPUMEHTA JUCTIEPCHBIE CUCTEMBI,
WCIIOJIb3yEMBIE B OBITOBOM 1
MPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.

7.2 UccnenoBanue UccnenoBars Gpusnko- JlabopaTopHbie pabOThI OK 01
CBOICTB XUMHYECKHUE CBOMCTBA — [IpuroroBnenue OK 02
JUCIIEPCHBIX Ppa3IUYHbIX BUJIOB PacTBOpOB; OK 04
CUCTEM JUCTIEPCHBIX CUCTEM

8 Pa3pnen 8. HccaenoBarsb cBoiicTBa
KauecTBeHHBIC |OpPraHMYecKUX U
peakuuu HEOPraHU4YeCKHUX BellecTB
o0HapyXeHHsA € NCNI0JIb30BAHUEM
OPraHMYeCKUX U |KA4YeCTBEHHBIX PeaKIui
HEOpraHu4ecKux
BellecTB

8.1 ObnapyxeHue Hccnenosatb 1. JIaboparopHast pabota OK 01
HEOPraHWYECKUX |KAYECTBEHHBIC PEAKLIUH AHaIUTHYECKHE PEAKIINH OK 02
KaTUOHOB U HEOPraHWYECKUX BEIIECTB |KaTHOHOB [-V rpymnm; OK 04
AHHOHOB 2. [MpakTuaeckue 3amanus Ha [OK 07

COCTABJICHUE YPaBHEHUU
peakiuii oOHapyKeHHUs
KaTUOHOB [-V rpynmn u
AQHUOHOB, B T.4. B
MOJIEKYJIAPHOW U HOHHOU
dbopmax.
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Monyas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUATHS OK
/ Tema
8.2 OGHapyxeHue HccnenoBarh 1. JlTabopaTopHas pabota OK 01
OpraHNYEeCKUX KaueCTBEHHbBIC PEAKIIMH KauectBennsie peakuuu Ha |OK 02
BEIIECTB OPraHMYECKUX COCIMHEHUHN |OTIEIbHbIC KJIACCHI OK 04
OTJICIIBHBIX OTJIENBHBIX KJIACCOB OpraHUYeCKHUX BEIIECTB; OK 07
KJIACCOB C 2. I[IpakTuueckue 3a1aHus Ha
HCIIOJIb30BaHUEM COCTAaBJICHHE KQUCCTBCHHBIX
Ka4eCTBCHHBIX peakuuii oOOHapYKESHUS
peakuuit OpPraHUYECKUX COCIUHECHUM.
1 HpuxkaaxHoit MoayJib
9 Pa3znen 9. OuenuBath nocjaeacTeus |3ammura Keiica (¢ yuerom
XuMus B )KHU3HU |OBITOBOW U Oyayiuei
o0mecrBa NPOM3BOJACTBEHHOMI npogecCHOHATLHOM
JeSITeJIbHOCTH YeJIOBeKAa ¢ |1eATeILHOCTH)
NMO3UIUHA IKOJIOTHYEeCKOM
0€e30ImacHOCTH
9.1 Xumus u Cdopmuposats nousitue o |Keiic (c yuerom OK 01
IMOBCEJHEBHAS JICKapCTBax U BUTAMHUHAX, |IOBCEIHEBHOM KU3HU OK 02
JKA3HD UEJIOBEKA |MOIOIIMX U YUCTALINX YeJI0BeKa) OK 04
CpelcTBax, ¢ ux Tembl KeHCOB: OK 07
KJIaccu(uKaue, 1.JlomaiHss anreyka. IIK 1.3
MCXaHHU3MOM JICHCTBHUS, 2. AHTHOHMOTHKHU: 3a WIH 1IK 1.4
OIICHUBATH IMOCJIEICTBHS UX [IIPOTUB? IIK 2.4
TIPUMEHEHUS. 3. Ponp BuTamuHOB B xxu3nu |IIK 2.5
YyeIoBeKa. IIK 2.6
4, Moromye 1 YUCTAIIIE IIK 2.7
CpelcTBa. IIK 2.8
9.2 XUMHUA B O1neHuBaTh NOCIEACTBUSI Keiic (c yuerom TIK 4.3
MIPOU3BOJICTBE U |OBITOBOM U MIPOU3BOJICTBEHHOMN 1K' 5.2
CEJIbCKOM MIPOU3BOICTBEHHOMN JeSITeIbHOCTH YEJIOBEKa) 1K' 5.3
XO03sHCTBE JesTenbHOCTH YejaoBeka ¢ |1.Ilectummabt. 1K 5.4
MO3UIIMM dKoJornueckor  |2.Ponb ynobpenunit mist IIK 5.5
0e30MacHOCTH pa3BUTHS C/X.
3. XuMuzanus
JKHBOTHOBOJICTBA.
4.OCHOBHBIC XUMHYECKHE
MPOU3BOJICTBA.
9.3 Xumus u Ouenusats nocnencteusa  |Keiic (¢ yuerom BausiHUS
DKOJIOTHS OBITOBOM U OBITOBOM U

MIPOU3BOACTBEHHOMN
JIeSITEILHOCTH YEJIOBEKa C
MMO3HITHI SKOJOTHUECKOM
0e301macHOCTH

MIPOU3BOJICTBEHHON
JESTEIIBHOCTH YEJIOBEKA Ha

OKPY?KaIOILYIO CPENY)
1.9xomorust noma.
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Monyas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUATHS OK
/ Tema
2.BnustHue 3arpsi3HATENeH Ha
YeJlIoBeKa U OKPYKAIOIIYIO
cpeny.
3.IIpuunnbl MmeTamop(}o30B B
MIPUPOJIC.
10 Paznen 10. HNHuTepnpeTrnpoBaTh 3amura y4eOHo-

Xumus B XHMHYeCKHe MPOIecChl B |HCCJIeI0BATEIbCKOI0

npogeccuu. O0uocdepe U OLEHUBATH NPoeKTa (€ y4eToM

HccnenoBanue U |BJIMsIHUE JeKAPCTBEHHbIX |0Oyaymei

XUMHYeCKHii npenapaTroB Ha npodeccuoHaAIbLHOI

aHa/Iu3 00beKTOB [OPraHU3Mbl, IPOBOAUTHL  |AesiTeJibHOCTH 36.02.01

ouocdepsl U aHAJM3 NPOAYKIMH Berepunapus)

NPOAYKIHH ’KHBOTHOBOJICTBA U

1107 001(9:70) 7 MYEJI0BOACTBA

NMPOMBINILTIEHHOCT

"

10.1.1 |OcHoBBI Boimonnsate nonueiit ukn | 1. Jlabopatopuast pabota OK 01
nabopaTopHOM AKCIIEPUMEHTAILHOTO «OcHOBBI Ta0OpaTOPHOMH

IMIPAKTHUKHU B
poQeCCHOHAIIBH
BIX JJAOOPATOPHSIX

WCCJICTIOBAHMSI C
cOOJII0ICHUEM ITPaBUII
0e30macHOro 0OpaIeHus ¢
BEIIECTBAMH U
71a60paTOPHBIM
o0opynoBaHrEeM

MIPAKTUKN».
2. TunoBsle pacyeTsl MO
TEMaTHKE YKCIIEPUMEHTA.

3. 3agaun Ha BEIUYHUCIIEHHUE
CPEIHEro 3HAYCHHUS
9KCIIEPUMEHTAIIBHBIX
JAHHBIX, TOTPEIIHOCTH.

4. TlpencraBnenue
Pe3yJIbTaTOB 3KCIIEPUMEHTA B
pasznuuHoil popme (Tabnuiia,
rpaduk, OT4eT, T0KIal,
MIPE3EHTALINS).
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Monyas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUATHS OK
/ Tema

10.1.2 |Xumunueckuii Uccnenosars xumuueckuii |1. Tect «CsotictBa u coctas |[OK 01

aHaju3 Mpod BOJIbI |COCTAB POO BOJIBI BOJEI. OK 02
2. 3aganue «XUMHUYECKUN OK 04
COCTaB BOJIbI, TUI BOJBI U OK 07
crniocoOsl ee mpumeHenus» (¢ |ITK 1.3
HCII0JIb30BAHUEM IIK 1.4
HOPMAaTUBHBIX JOKYMEHTOB). |ITK 2.4
3. IlpakTuko- IIK 2.5
OpUEHTUPOBAHHbBIE IIK 2.6
TeopeTuyeckue 3ananua Ha  |IIK 2.7
COCTaB BOJbI U CIIOCOOBI IIK 2.8
BbIpa)XeHUs KOHUeHTpauui u (ITK 4.3
nepecueT koHuentpauuii (¢ |IIK 5.2
HCII0JIb30BaHUEM IIK 5.3
HOPMAaTUBHBIX JOKYMeHTOB). |ITK 5.4
4. JlaboparopHas pabota IIK 5.5
M3y4EHHUE COCTaBa U CBOMCTB
BOJIbI: OUYMCTKA BOJBI OT
3arpsi3HEHUi; onpeeeHue
pH BOJIBI U ee KUCIOTHOCTH,
oTpesieNIeHUE KeCTKOCTH
BOJIbI U CIIOCOOBI €€
YCTpaHCHHUS.

10.1.3 |Xumugeckuit UccnenoBars xumuueckuit |. Tect «Opranuueckue u OK 01
KOHTpPOJIb COCTaB MIPOJYKTOB MMUTaHUsl |HeopraHuueckue Benjecrsa, |OK 02
KadyecTBa BXOJSIINE B COCTaB OK 04
IPOJYKTOB MIPOJYKTOB TUTAHUS. OK 07
MTATaHUS 1. IlpakTuko- IIK 1.3

opueHTUpOBaHHbIe 3ananusa (11K 1.4
10 KyJIMHapHOU Tematuke.  |IIK 2.4
2. JJaboparopHsle pabotsl:  |ITK 2.5
Uccnenosanune xumuueckoro |IIK 2.6
coctaBa IpoAyKToB nutanus. |IIK 2.7
Uccnenoanue nponykroB  |IIK 2.8
MUTAHUS HA HAJTHIUE IIK 4.3
BUTaMHUHOB. IIK 5.2
HccnenoBanue 6o 3 IIK 5.3
MOJIOYHBIX ITPOJYKTOB Ha IIK 5.4
HaJIu4ue Kpaxmaa. IIK 5.5
HccnenoBanue npoyKToB Ha
HaJIMIME TITFOKO3BI.

10.1.4 |Xumnueckuii Hccnenosars xumuueckuii  |1. UccnemoBarensckas OK 01
aHaJM3 MPOJYKTOB |COCTAB MPOIYKTOB uTaHus |padota «lIumessie qodaBku B|OK 02
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Monyas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUATHS OK
/ Tema

IATAHUS Ha Ha HAIAYHE NUIIEBLIX OJIro1aX KyJIMHAPHH, OK 04

HaJIn4ue 100aBoOK KOHCEpBax, OK 07

[MUIIEBBIX 100aBOK nonydadpukaraxy. IIK 1.3
3. JlaboparopHas paboTa: IIK 1.4
Uccnenoanue xumuaeckoro (I1IK 2.4
cocraBa IpoAykToB nutanus |IIK 2.5
Ha HAJIMYKEC IUIIECBRIX IIK 2.6
JI00aBOK. IIK 2.7
Omnpenenenue pH Bognoro |ITK 2.8
pacTBOpa NMPOLYKTOB IIK 4.3
IIUTaHUs, COAEPIKALIUX IIK 5.2
IHIIEBBIC TOOABKH. IIK 5.3
Omnpenenenue pH ¢ 1IK 5.4
HUCIIOIb30BaHUEM 1IK 5.5
nHaIKaTopoB. OIEHKA TUITOB
CpEeIIbl U BIMSHHUE IMUAIIEBBIX
no6aBok Ha XXKT uemnoBeka.

10.1.5 |UccnemoBanue WccnenoBath NpoyKThI 1.Yyebno- OK 01
MIPOYKTOB IIUTaHUS U3 MOJIOKA uccnenoparenbekuit mpoekT B [OK 02
ATAHUS U3 00J1aCTH UCCIIEOBAHHUS: OK 04
MOJIOKA 1.1. Mooko u ero OK 07

Pa3HOBUAHOCTH. IIK 1.3
1.2. UccnenoBanme IIK 1.4
«HEMOJIOKa» U Bo3MoxkHble  |IIK 2.4
TTOCTICJICTBHS €0 IIK 2.5
MIPUMEHEHHUS. IIK 2.6
1.3.UccnenoBanue coctaBa (IIK 2.7
MOJIOYHBIX ITPOJYKTOB IIK 2.8
(Horypr, TBOpOT, cMeTaHa). |ITK 4.3
1.4. Autubunotuku B monoke (ITK 5.2
U €r0 MPOAYKTax. IIK 5.3
2.JIaGoparopHbie pabOTHI: IIK 5.4
2.1. UccnenoBanue IIK 5.5

MPOAYKTOB MTUTAHUS U3
MOJIOKA Ha JKUPHOCTb,
HIETI0OYHOCTh, XUMUYECKUN
cocTaB (3arpsi3HUTENH,
AHTUOMOTHKH).

2.2. IlpurotoBneHue
JIMCTIEPCHBIX CHCTEM U
W3Yy4YECHUE UX CBOWCTB.
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5. TemaTuka HHAMBUAYAJIbHBIX IPOCKTOB

1. Boxna, coctaB, BU/bl, UCIIOJIb30BAaHUE B MUILEBOI MPOMBIIIEHHOCTH.

2. IloBapeHHas cojb, COCTaB, IPOU3BOICTBO, BIUSIHUE HA COXPAHHOCTD ITPOJYKTOB IUTaHUSI.
3.Caxapo3a, cocTaB, IOJy4YeHHUE, IPUMEHEHHE B MUIIEBOY HHIYCTPHUH.

4. Jlakro3a, coCTaB, BIMSHNE HA OPTaHU3M YEIIOBEKA.

5.Kpaxmaril, coctaB, CTpOCHHE, IOJIy4YEHUE, IPUMEHEHHE B TUIIEBON ITPOMBIIIJICHHOCTH.
6.benku, ux cocras, cTpoeHHe, OMOIOTUYECKas POJIb.

7. Jlumuibl, UX COCTaB, CTPOCHUE, OMOIOTUYECKAs POJIb.

8. Ciio3xHBIE YQHPBI, UX POJIb B MHUILEBON MPOMBIIIICHHOCTH.

9. ApomMaTu3aToOphl: MPSHOCTH U ICCEHIUU.

10.I1umeBbie KpaCUTEINH.

11.MccnenoBanne MOJIOKa pa3HbIX POU3BOAUTENECH HA COAEPKAHUE OCHOBHBIX OPTaHUYECKUX
BELICCTB.

12. UccnenoBanne «<HEMOJIOKA» PACTUTEIIBHOTO IIPOMCXOKICHUS Ha COACPKAHUE OCHOBHBIX
OpPraHMYECKUX BEILECTB.

13. Pa3peixuinTenu: ONOJOTMYECKUe U XUMUYECKHE.

14. TTuteBbie KUCIOTHI U UX PUMEHEHHE.

15. Crabunu3aTopsl ¥ SMYJIBraTOphl, UX MPUPOJIA U HA3HAUYCHHE.

16. KoHcepBaHThI, ©X COCTaB U IPUMEHEHHUE.

17. TlumeBbie 100aBKH: pa3peIICHHBIC U 3alPEIICHHBIC.

18. Moromue 1 yuCTsIue CPeACTBA HA KYXHE.

19. Butamussbl, UX KJ1accu(UKanus, BIUsHUE 00pabOTKH Ha COXPAaHHOCTh BUTAMHHOB.

20. AHTUOMOTHKHU U UX COZIEp’KaHHE B IPOAYKTaX IMUTAHUS.

21.BnausHue kauecTBa BOAbI Ha IPUTOTOBJICHUE TECTA.

22.VKcycHas KMCIIOTa KaK KOHCEPBaHT.

23. MonexynsipHasi KyXHsl.

24. buoTexHoJ0rus B MUILEBON UHAYCTPUU

25. BnusiHMe MULIEBOM MPOMBIIIJIEHHOCTH U c(pepbl MaCCOBOIO MUTAHUS HA OKPYKAIOUIYIO

cpeny.
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