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Pabouass mporpamma y4yeOHOM IUCHUIUIMHBI «XHUMHS» pazpaboTaHa B
coOoTBeTCTBUH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
cpeaHero mpodeccuoHaapHOro obOpazoBaHus 1o  crnenuaiabHoctd  23.02.07
TexHudyeckoe OOCIYy)XKMBaHHE W PEMOHT JBHTaTelield, CHUCTEM U arperatroB
aBTOMOOMIIeH, yTBepkneHHoro IIpukazom MuHHCcTEpcTBa 00pa30BaHUs U HAYKU
Poccun ot 09.12.2016 1. Ne 1568, DenepanbHbIM TOCYyAapCTBEHHBIM
00pa30BaTeNbHBIM CTAaHAAPTOM CpEIHEro OOIIeT0 00pa30BaHUSA, YTBEPKICHHOTO
[Tpuxazom MunucrtepctBoM obpazoBanusi U Hayku Poccum ot 17.05.2012 r. Ne
413 (pen. ITpukazom MunucrepcTBa oOpa3oBanus u Hayku Poccum ot 12.08.2022
r. Ne 732), MPUMEPHONM TMpOTrpaMMoii  001Ie00pa3oBaTeIbHON  YIeOHOU
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PEKOMEHI0BaHHOU denepanbHBIM roCyJapCTBEHHBIM OFOKETHBIM
00pa30BaTEeNbHBIM  YUYPEKICHHEM  JOMOJHUTEIBHOTO  MPO(ecCHOHAIBHOTO
oOpazoBanus «MHCTUTYT pa3BuTusi mpodeccroHanbHoro obOpaszoBanusi» oT 30
HOs10ps 2022 r. mpoTokos Ne 14 1 PexoMeHanusMu 1o OpraHu3alluy MOTyYeHUs
cpenHero oomero o0pa3oBaHusA B IpeAeliax OCBOEHHUS 00pa30BaTEIbHBIX
oporpaMM CpeaHero mnpodeccuoHanbHOro 00pa3oBaHUs Ha 0a3e OCHOBHOTIO
oOmero oOpa3oBanust (nmucbMo JlemapTameHTa TOCYAapCTBEHHOW IOJIUTHUKUA B
chepe cpenHero MnpodhecCHOHANIBHOTO 00pa3oBaHus W MPO(HECCHOHATHLHOTO
oOyuenuss MunucrepctBa npoceemenns Poccun ot 01.03.2023 1. Ne 05-592).
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1. ACIIOPT TPOT'PAMMBI YUEBHOM JIUCIATLIMHBI

«XHUMMUSA»
1.1. O61acTh NPUMEHEHUsI IPOTrPAMMBI

[Iporpamma  y4eOHOW JAMCHUIUIMHBI  SIBJISIETCS. YacTblO  IPOTPaMMBI
NOJATOTOBKHM CIIELHATUCTOB cpeaHero 3BeHa B cooTBercTBuu ¢ @I'OC CIIO mno
cnenuansHoctu 23.02.07 Texnudeckoe OOCTy)XMBaHHE U PEMOHT JIBUTaTeleH,

CUCTEM M arperaTtoB aBTOMOOMIIEH

1.2 MecT0 IMCUMIUVIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CNEeHATHCTOB CPeIHEro 3BeHa

OO6meoOpazoBaTenbHas OUCHMIUIMHA «XUMHUS» H3ydaeTcs Ha 0a30BOM
ypOBHE B 00111€00pa30BaTeIbHOM LIUKJIE Y4EOHOTO TIaHa OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHON MporpaMmMbl crnenuanbHocTh: 23.02.07—
TexHuueckoe OOCITyKMBaHHME W PEMOHT JBUTaTelIed, CHCTEM U arperaTtoB
aBTOMOOUIIEH

TpynoeMKoCTh TUCITUTIIMHBI «XUMHS» Ha 0a30BOM YPOBHE COCTaBisIeT 68
4acoB, M3 KOTOpHIX 64 wyaca - 0a3oBbli Moaynb (6 paszgenoB) u 6 4YacoB -
npukiIaaHod moaynb (1 paszen), BKIIOYAKOMIUKA MPAKTHKO-OPUEHTUPOBAHHOE
coJiep>KaHNe KOHKPETHOU MPOPECCUU WIH CTIEIHATIBHOCTH.

1.3. esu ¥ 3212494 JUCUUIVIMHBI — TPeOOBAHUSA K Pe3yJibTaTaM 0CBOEHUS
JTUCHHUILIMHBI:

1.3.1. Ileau u 3212494 TUCHATIJIMHBI

DOopMUPOBAHUE Y CTYJCHTOB MPEACTABICHUS O XUMUYECKON COCTABJISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBl MHpPA KaK OCHOBBI MPUHATUS PEUICHUNA B
JKU3HCHHBIX M TMPOW3BOJICTBEHHBIX CHUTYAIUsX, OTBETCTBEHHOTO IIOBEACHHUS B
MIPUPOJTHOM Cpelie.

3agaum TMCHHUILINHBI:

1) chopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
ITPOLIECCOB U SIBJICHUM B OKPYKAKOWIEN CpeJie, NETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS  COCTaBIATH  (OPMYJBI  HEOPTraHUYECKUX |
OpraHUYeCKUX BEIIECTB, YPABHEHUS] XUMUYECKUX PEAKINi, OOBSICHITh UX CMBICI,
VHTEPIPETUPOBATH PE3YIbTATHI XUMUUYECKUX IKCIIEPUMEHTOB,

3)  chopmupoBaTh HABBIKM TPOBEICHUS TMPOCTEHINX XHUMHYECKUX
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DKCIIEPUMEHTATILHBIX HCCICIOBAHUN C COONIOACHUEM TMpaBUi  0OE30MacHOTO
oOpalleHus ¢ BElIeCTBaMH U JIabOpaTOpHBIM 000PYI0OBAHUEM;

4) pa3BUTh YMEHUS HCTOJIB30BaTh HH(HOOPMAITIO XUMUYECKOTO XapaKkTepa 13
Pa3IMYHBIX UCTOYHUKOB;

5) copmupoBaTh  yMEHHS ~ TPOTHO3UPOBATH  TOCIEACTBUS  CBOEGH
NEATEIbHOCTH M XUMUYECKUX MPHUPOIHBIX, OBITOBBIX W MPOU3BOACTBEHHBIX
MIPOLIECCOB;

6) chopmMupoBaTh MOHUMAHNE 3HAYMMOCTH JOCTIKEHUN XUMUUYECKONH HAYKH

Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.



1.3.2. [lnanupyembie pe3yJbTaThl 0CBOEHHS 00111€00pa30BaTe/IbHOI JUCHUILUIUHBI B c0oTBeTcTBUM ¢ ®I'OC CIIO m Ha

MMO3HABATEIILHBIMU JCHCTBUSMH:

MP 01 a) 6a30BbIe TOrHYECKHE TCUCTBHS:

- CaMOCTOSITEJILHO (dbopmynrpoBaTh 151
aKTyalnu3upoBaTh TMPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBAaTh CYIIECTBEHHBIM TMPU3HAK WU
OCHOBaHMSI [JIi CpaBHEHHUS, KiacCU(UKAIMU U
000011IeHHS;

- OompenensaTh  I[eNd  JCSITENIBbHOCTH,  3a]aBaTh
napameTpbl U KPUTEPHUH UX JOCTHIKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTUBOPEYHUS B
paccMaTpUBAEMBbIX SBIICHUSIX;

- BHOCUTHh KOPPEKTHBBI B JIEATECILHOCTH, OIICHHUBATH

ocaose PI'OC COO

Koa
HAaUMCECHOBaHHUE
(bopMUpyeMBIX IlnanupyemMble pe3yibTAaThl OCBOCHUS IUCHUATIINHbBI
KOMIICTCHIIMU

Oo0uue JucuunjnHapHblie
OK 01. JIP 05 B wactu Tpya0BOro BOCIIUTAHUS: [IP6 2 BmageTb CUCTEMONW XHWMHYECKHUX 3HAHHM,
Br16upats - TOTOBHOCTH K TpyAy, OCO3HAaHHE IIEHHOCTHU | KOTOpas BKIIIOYAECT: OCHOBOIOJIATAIONIUE TOHATHS
CIIOCOOBI MacTepCTBa, TPYA0II00HUE; (XMMUYECKH ~ BJIEMEHT,  aToM,  JJIEKTPOHHAas
perieHus 3aaau - TOTOBHOCTh K  AKTUBHOW  JIEATCIILHOCTH | 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIIH
npodecCHOHANIbH | TEXHOJIOTMYECKOM M COLMAJIbHOM HampaBIEHHOCTH, | aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
oMt CIIOCOOHOCTh ~ WHUIMUPOBATh,  IUIAHUPOBATH U | AJIEKTPOOTPUIIATEIILHOCTh,  CTENEHb  OKHUCJICHUS,
JeSATETbHOCTH CaMOCTOSITEIIbHO BBITIOJHATH TAKYIO JI€ITEIbHOCTD; XUMHUYECKass CBSI3b, MOJb, MOJISIpHAs — Macca,
MPUMEHUTENBHO K | - UHTEPEC K pa3InyHbIM cdepam npodeccHOoHaTbHOM | MOJISPHBIMA o0beM, YTIEPOIHBIN CKEJIeT,
pa3IUYHBIM NeSITeTbHOCTH, byHKUMOHATBHAS TPYINa, pagudKall, HU30MEpHUs,
KOHTEKCTaM OBnazeHue YHUBEPCATBLHBIMHU YUCOHBIMH U30MEphI,  TOMOJIOTHYCCKHW  psii,  TOMOJIOTH,

yIIEBOMOPOABI, KHCIOPOA- M a30TCOAEpIKaIlne
COCIMHEHHUsI, OMOJOTMYECKH AaKTUBHBIE BEIlEeCTBa
(yrneBonpl, XUpbl, O€IKH), MOHOMEp, MOJUMED,

CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIC
COCIMHECHUSA, KPUCTAJUIMYECKass PpPEIIETKa, THIIbI
XUMHYECKUX peaKunit (OKHCIIUTENBHO-

BOCCTAHOBUTEJIbHBIE, HK30-U  SHIOTEPMUYECKHUE,
peakiuu MOHHOTO OOMEHa), PacTBOP, DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAsT AUCCOLMALINS,

OKHCJIUTCIIb, BOCCTAaHOBHTCIIb,

CKOPOCTh

XUMHUYECKON pEaklUH, XHMHYECKOE pPABHOBECHE),
TEOPUH W 3aKOHBI (TEOpHUSI XUMHUYECKOTO CTPOECHUS
oprannueckux BemectB A.M. byrtnepoBa, teopus
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COOTBETCTBHE PE3yJIbTATOB IIEJSIM, OIICHUBATh PUCKU
IIOCJICICTBUH NEATCIbHOCTH,

- pa3BUBaTh KPEAaTMBHOE MBIIUICHHE IIPH PEIICHUU
YKU3HEHHBIX MPOOIeM

JIP 07 ©) 6a30oBBI€ UCCIIEIOBATEIBCKUE ICUCTBUA:

- BIaJICTh HABBIKAMH y4eOHO-HCCIICIOBATEIBCKON U
MPOCKTHOW JIEATEITLHOCTH, HaBBIKAMH Pa3peIICHUs
npo0OJieM;

- BBISIBJSITh ~ IIPWUYMHHO-CJICICTBEHHBIC CBSI3U U
aKTyalnu3upoBaTh 3ajady, BBIABUTATh THIIOTE3y €€
peIIeHus], HaXOAUTh apTyMEHTHI ISl JTOKa3aTeIbCTBA
CBOMX YTBEpPXICHHWH, 3aJaBaTh IMapamMeTpel U
KPUTEPUHU PEeIICHNUS,;

- aHaJM3UPOBaTh TMOJYYCHHBIE B XOJI€ pEIICHUS
3a1a4d  pe3yJIbTaThl, KPUTHYECKH OIICHUBATh MX
JIOCTOBEPHOCTH, MMPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

- YMETh TIEPEHOCHUTHb 3HAaHHWS B II03HABATCIBbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEICITCITEHOCTH;

- YMEThb HMHTCTPUPOBATh 3HAHWUA W3  Pa3HBIX
MpeIMETHBIX 00JacTel;

BBIJIBUTATh HOBBIC WJICH, PEJIaraTb OpUTrHHATLHBIC
MTOIXO/IBI ¥ PEIICHHUS;, CTIOCOOHOCTh UX
HMCIOJIL30BAaHMUS B IO3HABATEIBHON U COIIMAIBHON
IIPaKTHKE

AIEKTPOJIUTHYECKON IUCCOLUALUY, TTEPUOANYECKUAN
3akoH /.. MenneneeBa, 3aKOH COXpaHEHUsI MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMMUH,
(baKTOJIOTMYECKUE CBEJEHUSI O CBOMCTBaX, COCTAaBeE,
MOJIydeHUM ¥ 0e30lacHOM  HMCHOJIb30BAHUU
BAKHEMIIMX HEOPraHWYECKUX M  OPraHUYECKUX
BEIIECTB B OBITY W NPAKTUYECKON JEATEIbHOCTH
YEJI0BEKA;

- YMETh BBIABIIATH XapaKTEPHbIC IPU3HAKU U U
B3aMMOCBSI3b M3YYEHHBIX IIOHATUH, NPUMEHATH
COOTBETCTBYIOIIME  IOHATHS  INPU  ONHMCAHUU
CTPOCHMSI M CBOWCTB B3aWMOCBSI3b HM3Y4YEHHBIX
IIOHATHM, NPUMEHATH COOTBETCTBYIOILIME IIOHATHUS
IIPY OIIMCAHUU CTPOCHUSA U CBOMCTB HEOPTraHUYECKUX
U OpraHWYeCKUX BEILIECTB U WX IIPEBpaLICHUN;
BBIABJIATE  B3aMMOCBS3b XMMHWYECKMX 3HAaHUM C
MTOHATUSIMU 151 IIPEICTABICHUSIMHU IPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

[IP6 3 yMeTb HCHOJIB30BaTh HAUMEHOBAHUS
XUMHAYECKUX COEAUHEHUW MEXIYHApPOIHOI'O COHO3a
TEOPETUYECKOW W MNPUKIAAHOM  XUMHH U
TPUBHAJIBHBIE  HA3BaHMS  Ba)XHEHIIMX  BEIIECTB
(aTUIIEH, allETUJICH, TJIMLEPHH, ¢benon,
dopmanbierui,  yKCycHas  KHCIIOTa,  [JIMIIMH,
yrapHbli Tra3, YIVIEKMCIbIM Ta3, aMMHAK, TalleHas
U3BECThb, HETAIIEHAs W3BECTb, IMTBEBAs CONA W
JIPYTHX), COCTABIATH (OPMYJIBI HEOPTaHUUYECKUX U
OPraHWYECKUX BEIIECTB, YPABHEHHUS XUMHUYECKUX
peakuuii, OOBACHATH UX CMBICI; MOITBEPXKIATh
XapakTepHbIE XMMHWYECKHE CBOWCTBA  BELIECTB
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COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMU U 3alHCSIMU
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

- yMETh yCTaHaBJIMBATh IPUHAJIE)KHOCTh
M3YYCHHBIX HEOPraHMYECKHMX M  OPraHUYECKHUX
BEIIECTB K ONPEACIICHHBIM KJaccaM W TIpyIIam
COCMHECHUN, XapaKTepHU30BaTb MX COCTaB U

Ba)KHEUIIINE CBOMCTBA; OIPELIENIATh BUJIbI
XUMHYECKMX  CBsA3ed  (KOBajJieHTHas, HOHHas,
MeTaJlJInyecKasi, BOJIOPOJIHAS ), THUIBI
KPUCTAJTMYECKUX pEILIETOK BEIIICCTB;

KJIACCU(PHUIIMPOBATh XUMUYECKUE PEAKLINN;

- copMHUpOBaTh MPEACTABICHUS: O XUMUYECKOH
COCTABJLIFOLIEN  €CTECTBEHHOHAYYHOM  KapTUHBI
MUpa, pPOJIU XUMHUH B ITIO3HAHWUH SIBJICHUI IPUPOABI, B
(GOpMUPOBAHUN MBIIUIEHUSI U KYJIbTYphl JTUYHOCTH,
ee (PyHKUMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOM
JUISL PELICHMS ITPAKTUYECKUX 3a1a4 M IKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpELIE;

I[IP6 4 ymerb MNPOBOAUTH pPACUYETHl IO
XUMUYECKUM (POPMYJIaM U YPaBHEHUSAM XHUMHUYECKUX
peakluii ¢ UCHOJIb30BaHUEM (PU3NYECKUX BEJIMYUH,
XapaKTEpU3YIOMIMX BELIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa (HOpPMaJbHbIE YCIIOBUS)
ra3oB, KOJIMYECTBAa  BELIECTBA;  HCIOJIb30BaTh
CUCTEMHBIE XWMHUYECKHE 3HaHUS U1 HPUHATUSA
pPELIEHUII B KOHKPETHBIX JXW3HEHHBIX CHUTyalUsX,
CBS3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM

B o6yractu IeHHOCTH HAYYHOTO TTO3HAHUS:
JIP 04 cchopmupoBaHHOCTH

Hcnonb3oBaTh MUPOBO33PEHNUS,

[IP6 3 ymeTb MJIAHUPOBATb U  BBHINOJHATH
XUMHAYECKUI DKCIEPUMEHT (mpeBpanieHus
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COBPEMEHHbIE
CpelicTBa MOHUCKa,
aHanu3a U
UHTEpIpEeTalun
uHpopmaruu U
UH(GOPMAIIMOHHBI
€ TEeXHOJIOTUH JJIs
BBITIOJTHCHHUS
3a1a4
npodeCCUOHANIbH
Oil AESATEIIbHOCTH

COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO PA3BUTHS
HAyKd U OOIIECTBEHHOM NMPAKTUKHU, OCHOBAHHOI'O Ha
Uanore KyJiabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MecTa B
IIOJIMKYJIbTYPHOM MHUpE; COBEPIICHCTBOBAHUE
S3bIKOBOM W YHUTATEIBCKOM KYJBTYpbl KaK CpEICTBA
B3aMMOJECHUCTBUA MEXY JIOJAbMH M TO3HAHHUS MHPA;

OCO3HaHWE  I[IEHHOCTH  HAy4YHOW  JAESATENbHOCTH
TOTOBHOCTh OCYILECTBIISITh MPOEKTHYIO u
HCCIIEIOBATENbCKYIO JEATEIbHOCTh UHIUBUIYAIBHO U
B rpymnme

OBnaneHue YHHUBEPCATBHBIMU y4eOHBIMU

MO3HABATEJIbHBIMU JICHCTBUSAMU:

MP 04 B) pabota ¢ undopmarmeii:

- BJAJEeTh HAaBBIKAMU TOJY4YEHHUs HH(MOpMaLUU U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CAMOCTOSITEIBHO
OCYIIECTBIISITh TOWCK, aHaJlu3, CUCTEMaTHU3alUi0 U
UHTEpIpeTalnio MHGOPMaLUU Pa3IMYHbIX BHUJOB U
dbopm npeacTaBICHUS

- CO3/1aBaTh TEKCTHI B Pa3IUYHbIX (popMaTax c yueTroM
Ha3HauYeHUs HMHQOpMALMU U LEJIeBOM ayJIUTOPHH,
BBIOMpAsT ONTHUMalbHYIO (OpMy TMpEeACTaBICHUS U

BU3YaJIU3aLINY;
- OUEHMBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTH
uHpopMal, €€ COOTBETCTBHME IIPAaBOBBIM U

MOPaJIbHO-3TUYECKUM HOpMaM

- HCTIOJIK30BaTh CPeICTBA HHPOPMAIIMOHHBIX U
KOMMYHHKAIMOHHBIX TEXHOJOTUM B PELICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHU3aIMOHHBIX 3a/1a4 C COOJIOIEHUEM

OpraHUYCCKHUX BCIICCTB P HAI'pPCBAaHWH, ITOJIYUYCHHUC
OTHJICHA W H3YUYCHUC CT0 CBOﬁCTB, Ka4dCCTBCHHBEIC

peakuuM Ha albJerHIbl, KpaxMmal, YKCYCHYIO
KHUCIIOTY; JeHaTypalusi OEJKOB MpU HarpeBaHHH,
I[BETHBIE peakiuu O€JIKOB; POBOJIUTH
peakuuy HMOHHOrO OOMEHa, OIpEeaessiTb Cpeay

BOJIHBIX PAacCTBOPOB, KAYECTBEHHBIC pEAKIIUH Ha
cynb(dar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHSI; peliaTh AKCIEPUMEHTAIbHBIE 3a/Jaud IO
temam "Metauiel" u "HeMetanisl") B COOTBETCTBUU

C TMpaBWIaMHd TEXHUKH  O€30MacCHOCTU  MpH
oOpalleHMM € BEWECTBAaMH U  J1a0OPATOPHBIM
000pyI0BaHUEM; IIPEACTABIIATD pe3yJbTaThI
XUMHUYECKOTO JKCIepuMeHTa B ¢GopMe 3amucu
YpaBHEHUU COOTBETCTBYIOIIUX  PEaKUUu 151
dbopMyaMpoBaTh  BBIBOJABI HA  OCHOBE  JTHX
pEe3yJIbTaTOB;

[IP6 6 ymeTs aHaMM3UPOBATh XUMHUYECKYIO

nH(popMaInio, MOJYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(cpenctB maccoBoil uH(popmaiuu, cetb UHTEpHET U
Apyrue);

- [IP6 4 BnajgeTh OCHOBHBIMM METOJIAMH HAYYHOTO
MO3HAHUS BEHIECTB M  XUMHUYECKUX  SIBJICHUM
(mabsronenue, U3MepeHue, AKCIIEPUMEHT,
MOJICIIUPOBAHUE); YMETh MPOBOJUTH pPACUYEThl IO
XUMUYECKUM (OpMYyJiaM U YPAaBHEHUSIM XUMHUYECKUX
peakiuii C UCIMOJIb30BaHUEM (PU3NYECKUX BEIIMYUH,
XapaKTepU3yIONIUX BEHIECTBA C KOJUYECTBEHHOM
CTOPOHBI: MacChl, O00beMa HOPMAJbHBIE YCIOBHS)
ra3oB, KOJIMYECTBA  BEIIECTBA;  HCIOJIb30BATh
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TpeOOBaHUIl SPrOHOMHKH, TEXHUKU O€30MaCHOCTH,
TUTHEHBI, pecypcocOepeKeH s, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0€30I1aCHOCTH,

- BJIaJIeTh HaBbIKAMH PACIIO3HABAHMS U 3AIIUTHI
uH(pOopMalnu, HTHPOPMAIIMOHHON 0€30acCHOCTH
JUYHOCTH;

CUCTCMHBIC XHMMHYCCKHMEC 3HAHUA [OJId IMIPHUHATHA
pGIHGHI/IfI B KOHKPCTHBIX JKH3HCHHBIX CUTYyaAllHAX,
CBA3aHHBIX C BCIICCTBAMHA U UX IIPHUMCHCHUCM

OK 04.
DddexTuBHO
B3aUMOJIENCTBO

KOJIJICKTHUBC
KOMaHIC

BaTb U pa6OTaTI> B

u

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO;

MP 03 OsnageHue HaBbIKaAMU y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM W COLMAJbHOU
NEATEIBbHOCTH,

OBnajieHHE YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMU
JNEUCTBUSIMU:

JIP 07 6) coBMecTHast IeATETbHOCTb:

- TNOHMMaTh W HCHOJIb30BaTh IPEUMYIIECTBA
KOMaHJTHOW U UHJIMBUTyaJIbHOU PabOTHI;

- NOpPUHUAMATh IEIM COBMECTHOM JIESITEIBbHOCTH,
OPTraHU30BBIBATh U KOOPAUMHUPOBATH ACHUCTBUA IO €€
JIOCTHIKCHUIO: COCTAaBIISITh IJ1aH JICHCTBUH,
pacnpeAensiTb PoJIi C Y4€TOM MHEHHI YYaCTHUKOB
00CyXIaTh pe3yabTaThl COBMECTHOU pabOTHI;

- KOOPJAUHUPOBATh U BBIMOJHSITH PabOTy B YCIOBHUAX
peaJbHOro, BUPTYAJIBHOTO W KOMOWHHUPOBAHHOTO
B3aUMOCHCTBUS;

OCYIIECTBJISITh ~ MO3UTUBHOE  CTPATETHUYECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYalUsX, MPOSIBIATH
TBOPUYECTBO 1 BOOOpakeHHUE, ObITh MHUITHATUBHBIM

OBnajieHHe YHHBEPCAIbHBIMU PEryJIATUBHBIMU
JNEUCTBUSIMH:

[IP6 3 ymerb NJIAHUPOBATh W BBINOJHATH
XUMHAYECKUI DKCHEPUMEHT (mpeBpanieHus
OpPraHUYECKUX BELIECTB IIPU HATPEBAHUU, IIOJIyYEHUE
OTUJIEHA W U3YYEHHUE €r0 CBOMCTB, KaYECTBEHHBIC
peakuuu Ha @IBACTHUIBI, Kpaxmajl, YKCYCHYIO
KHUCJIOTY; JeHaTypauus O€NKOB NpU HarpeBaHuw,
LBETHbIE pEaKUUU OEJIKOB; IMPOBOJAUTH pPEAKLIUU
MOHHOTO OOMEHa, OIpenessTh CpeAay BOAHBIX
pacTBOPOB, KAaYECTBEHHBIE pEaklUMH Ha Ccyibdar-,
KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHWUS;

I[IP6 5 pemare 3KCHEpUMEHTAIBHBIE 33/1a4d
nmo TtemMam 'Metawuel" u "Hemeramnsl"' B
COOTBETCTBUM C MPABWIAMH TEXHUKU O€30MacHOCTU
npy OOpallleHWu C BellecTBaMu MU J1a0OpaTOpPHBIM
000pyOBaHUEM; NIPEACTABIATH pe3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEeHTa B (opMe 3amucH
YpPaBHEHUM COOTBETCTBYIOLIUX peaKunit 51
dbopMynupoBaTh  BBIBOABI HAa  OCHOBE  OTHUX
pPEe3yIbTaTOB
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MP 02 r) npunsiTie cedst u ApYyrux JIIOACH:

- PUHUMATh MOTHBBI M apTyMEHTHI JIPYTHX JIOACH
NpU aHAJIHM3€E PE3YJIbTATOB JACATEIHLHOCTH;

- IpU3HABATh CBOE MPABO M MPABO JIPYTHX JIIOJEH Ha
OIIINOKH;

pa3BUBaTh CIIOCOOHOCTh TOHMMATh MHUP C TO3HIINH
JPYTOTO YeJIOBEKa

OK 07. JIP 14 B 00s1acTy 3KOJI0TMYECKOTO BOCITUTAHUS:
CopeiicTBoBaTh | - C(HOPMUPOBAHHOCTH  3KOJIOTHUECKOW  KYJIbTYPBHI,
COXPaHEHUIO MMOHUMAHUE BIIMAHHUS  COLMAIIbBHO-dKOHOMHYeckux [IPO 1 chopMHpOBATh  MPEACTABICHUS: O
OKpY’KaroIen IIPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COUHMAIBHOW | XUMHUYECKOM COCTABJISIOIIEN €CTECTBEHHOHAYYHON
cpensl, Cpensl, OCO3HaHHE rJ100aJIbHOTO XapakTepa | KApTUHBI MHpPA, POJU XUMHUU B IIO3HAHUU SBJICHHUU
pecypcocOepex | SKOJIOTHUECKUX Mpodiem; IPUPOJIbI, B POPMUPOBAHUHU MBIIUIEHUS U KYJIbTYPHI
CHUIO, IPUMEHSATSD | - IJIAHUPOBAaHUE U OCYLIECTBIEHUE JCHCTBUM B | JIMYHOCTH, €€ (PYHKIMOHAJIBHOM TI'PaMOTHOCTH,
3HAHUA 00 | OKpyKarolllel Ccpee Ha OCHOBE 3HaHUA Iiesiel | HEOOXOAUMOMN ISl PeIlieHUsl MPAaKTUYECKUX 3a1ad U
U3MEHEHUU YCTOWYMBOI'O Pa3BUTHSI YEJIOBEUYECTBA; HKOJIOTMYECKU 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
KJIMMATa, AKTHUBHOE HENPUATHE JEHCTBHI, NPUHOCAIIMX BpPEJ | 30POBBIO U IPUPOJHOMN CPENE;
TIPUHLIHTIBI OKPYXaroUIEH Cpee; I[IP6 5 ymeTh coOnrogaTh MpaBWiia SKOJIOTHYECKU
OepeKIMBOTO - YyMEHHE  NPOTHO3UPOBATH  HEOJArOMPUSTHBIC | HEJIECOOOPA3HOr0 MOBEAEHUS B OBITY M TPYIOBOM
IIPOU3BO/JICTBA, HKOJOTUYECKUE  TOCHEACTBUS  MNPEINPUHUMAEMBIX | I€ATEIbHOCTH B LIEJSAX COXPAHEHHUS CBOETO 3/10POBbS
3¢ pexTuBHO JNEWCTBUH, IPEAOTBPAILATH UX; U OKpYXKAlolled MPUPOJHOU CpENpl; YUYUTHIBATH
NEUCTBOBATh B | - PaCIIUPEHUE OMNbITA JEATETbHOCTH SKOJOTMYECKOH | OMACHOCTh BO3ACHCTBUS HA JKHUBBIE OPraHU3MBI
Ype3BbIYANHBIX HaIpaBJIECHHOCTH; ONpEJEICHHBIX  BEUIECTB, NOHUMAsi  CMBICI
CUTYyaLUsAX MP 03 OBJIaJICHUE HaBbIKAMU y4eOHO- | MOKa3aTes NpeaeabHON TOMYyCTUMON KOHLIEHTPAIu!
HCCIIEIOBATENIbCKOM, MPOEKTHOM W COLMAJIbHOU
NEeSITENbHOCTH;
11K 3.2. JIP 09. 'oToBHOCTH M CITOCOOHOCTH K 00pa3zoBanmio, B | [IP6 1 ChopmupoBaHHOCTH MIPEACTABICHHUI O MECTE
Ocy1ecTBasATh TOM 4YHCJI€ CaMO0Opa30BaHUIO, Ha MPOTSXKEHUU BCEH | XUMHM B COBPEMEHHOM HAy4dyHOW KapTHHE MHPa;
TEXHUYECKOE ’KU3HHU; CO3HATEJIbHOE OTHOILIEHHE K HEMpPEpPHIBHOMY | MOHUMAHME pPOJIM XMUMHU B (POPMUPOBAHUU
o0CTy>)KUBaHUE 00pa30BaHMIO KaK YCIIOBUIO YCHENIHON | Kpyrozopa v (yHKIIMOHAJIbHON
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TPAHCMUCCHH, npodeccoHanbHON 1 O0IIECTBEHHOM IEATETbHOCTH. | TPAMOTHOCTH Y€JIOBEKa JUIsl pElICHUS] IPAKTUYECKUX
xonoBoit yactu u | JIP 13. Oco3nanubiii BeIOOp Oyayiied mnpodeccuu U | 3a1ay;
OpraHOB BO3MOKHOCTEM peanuzanuu cooctBeHHbIX | [IPO 5 Brnanenue npaBuiaMu TeXHUKUA 0€30MMACHOCTH
yYIpaBJICHUS AKU3HEHHBIX IJIAHOB; OTHOILICHHE K | IPU UCTOJIb30BAHUH XUMUYECKUX BEILIECTB;
aBTOMOOUIIEH npodeccroHanbHON esaTeTbHOCTH Kak Bo3MOXkHOCTH | [IP6 6 CdopMupoBaHHOCTH COOCTBEHHOU MO3UIIMH
COTJIACHO y4yacTusi B PCIICHUU JIMYHBIX, OOIIECTBEHHBIX, | 10 OTHOLICHUIO K XHUMHUYECKOW uH(pOpMaLuH,
TEXHOJOTHUECKOH | TOCYIapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM. MOJIy4aeMOM U3 pa3HbIX UCTOUYHHUKOB
JIOKYMEHTALUU. MP 01. YmeHne caMOCTOATENBHO ONPEAEHATH LIEIU

NEATENbHOCTH M COCTaBIIATH IUIAHBI JAESTEIbHOCTH;

CaMOCTOSTENIbHO OCYIIECTBIISITh, KOHTPOJIHPOBATH U

KOPPEKTUPOBATh JI€ATEIbHOCTh; HCIIOJIb30BaTh BCE

BO3MOYKHBIE PECYPCHI JIJIsl JOCTHKEHHUSI OCTABIICHHBIX

Hejaed W peanu3alud  IUIAaHOB — AESTEIbHOCTH;

BBIOMpATh YCIEIIHbIE CTpaTerMu B  Pa3IMYHBIX

CUTYyalUsX

JIP 13. Oco3nannblii BeIOOp Oynymiei mpodeccun u

BO3MOKHOCTEU peanu3anuu COOCTBEHHBIX

KU3HEHHBIX IUIAHOB; OTHOLIIEHUE K

poQeCCHOHANIBHOMN JleaTeNbHOCTH Kak Bo3MoxHOCTH | [TPO 1 ChopmupoBaHHOCTH MpEeACTaBICHHUI O MeCTe
K 4.3, y4acTUsi B pEUICHUM JIMYHBIX, OOIIECTBEHHBIX, | XUMUU B COBPEMEHHOW HAydyHOW KapTHUHE MUPAa;
TTpoBoiTh rocyJapCTBEHHBIX, OOIIEHAIMOHAJIBHBIX MPOOJIEM. [OHUMAHHE PONM  XUMHH B hopMupoBaHUU
OKPACKy MP 01. YMmeHue caMOCTOSATENIBHO OMPEACNSTh LENH | Kpyrozopa u (yHKIIMOHAILHON
ABTOMOBIIEHEx | ACTTE/IPHOCTH M COCTABIIATL MIAHbI JICATENLHOCTH; | TPAMOTHOCTH HENIOBEKA /Ul PELICHUS TIPAKTHYECKHX
Ky30BOB. CaMOCTOSITENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh W | 3a7ady;

KOPPCKTHUPOBATh JACATCIIBHOCTL, HCIIOJIBb30BATh BCC
BO3MOJKHBIC PCCYPCHI IJId NOCTUKCHHA ITOCTABJIICHHBIX

HeJiel W peald3aluu  IUIAHOB  JEATENIbHOCTH,
BBHIOMPATh YCIMEIIHBIE CTPATETHH B  PA3THYHBIX
CUTYyaIUsX

I1P6 5 Bnaaenue npaBmiiaMu TEXHUKH O€30ITaCHOCTH
IIPH UCITOJIb30BAaHUN XUMHUUCCKUX BEIECTB;
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIIEOBPA3OBATEJILHOM

AN CHUITIMHBI «XUMUSA»

Bujx yueOHoi padoThl

O0BeM B yacax

O0bemM 00pa3oBaTe/ibHOI MPOrPaAMMBbI TUCITUIITIHHBI 68
B T.Y.

OcHOBHOE coJiepKaHue 64
B T. U..

TEOPETUICCKOE 00yUCHHE 22
MPAKTUYECKUE 3aHSATHUS 20
1abopaTOpHBIC 3aHIATHS 22
[IpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COIEPKAHUE

(comep:kaHue MPUKJIATHOTO MOTYJIs1) 6
B T. U..

TEOPETUYECKOE 00yUCHHE 2
MPAKTUYECKUE 3aHATUA 4

Ipome:kyrouHasi arrectanus (nuddepeHnpoBaHHbIN 3a4eT)
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2.2 TemaTuyecKHid IVIAH U COAEPKAHUE YUeOHON JUCHUIINHBI

Dopmupye
HaunmeHoBanue Conep:xxanue yue0HOro marepuajia (0OCHOBHOe M podecCHOHAIBHO- O0bem | MbIe
pa3ejioB H TeM | OPMEHTHPOBAHHOE), JIA00pPaTOPHbIE U MPAKTHYECKHE 3aAHATHS, IPUKIAAHOH Moayab UacoB | KoMmeTeH
100
1 2 3 4
OCHOBHOE cO/Iep:KaHue 66
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 6
OcCHOBHOE conepKaHue 4
Teopernueckoe oOyueHue 2
CoBpemeHHass MOAeNb CTpOCHHS aroMa. CHMBOJIMYECKUN SI3BIK XUMHUU. XUMWUYECKHUMI
AIIEMEHT. DJIEKTpOHHasA KOoH(urypauus aroma. Kiaccudukanus XuMUYECKUX 3JIEMEHTOB
Tema 1.1. (s-, p-, d-amementor). BayeHTHBIE AJIEKTPOHBI. BaJeHTHOCTh. DJEKTpOHHAS MPHUPOJA 2
Ctpoenue XUMHUYECKOHN CBS3H. DIEKTPOOTPULIATEIBHOCT. BUIBI XUMHUECKOW CBSA3U (KOBAJICHTHAs,
4TOMOB VMOHHAs!, METAJNIMYECKas, BOJOPOJHAS) U CITOCOOBI €€ 00pa3oBaHuUs
XHMHHCCKHIX JlaGopatopHble 3aHATHS 2 OK 01
JJIIEMEHTOB U ~ _ _ _
npUpoa Pemenue 3ananuii Ha UCIIOIB30BAHNE XUMHUYECKOM CHMBOJIMKH 1 Ha3BaHHi COEMHEHMH
XUMITIECKOM [0 HOMEHKJAType MEXIyHapOAHOTO COK03a TEOPETHUYECKOW WM NPHUKIAJHOM XUMHUU U
CBS3H TPUBHAJIbHBIX HA3BaHMWA [UIsI COCTABJICHMS XUMHYECKMX (OPMYNIT JIBYXaTOMHBIX
COECUHEHUH (OKCUAOB, CYyIb(UIOB, TUAPUIOB MU T.I.) U APYTUX HEOPraHUYECKUX 5
COEJIMHEHHUI OT/AEIJIbHBIX KJIACCOB.
[IpakTrueckue 3a/1aHrsl HA YCTAHOBJIEHUE CBSI3U MEXAY CTPOCHHUEM aTOMOB XHMMHYECKHUX
AJIIEMEHTOB M TMEPUOJUYECKUM HM3MEHEHHEM CBOMCTB XHMMHUYECKHX D3JIEMEHTOB U HX
COCJIMHEHUHM B COOTBETCTBUM C TOJIO)KEHUEM [leprnoanieckom CUCTEMBI.
Tema 1.2. OcHOBHOe cofiepKaHue 2 OK 01
[Tepuoanueckuii
3aKOH W IIpakTH4yeckue 3aHATHUS 2 OK 02
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tabmuma JI.1.
MenneneeBa

ITepuoanueckas cucrema xuMudeckux aiemMeHToB .M. Menneneesa. @usnueckui
CMBICHT

ITepuonnueckoro 3akona J[.M. MeHueneeBa. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB
XUMHUYECKUX DJJIEMEHTOB, O0Opa3yeMbIX MMH TIPOCTBIX M CIIOXKHBIX BEIIECTB B
COOTBETCTBHM C TMOJIO)KEHUEM XHWMHYECKOTO nsjeMeHTa B Ileproandeckoil cucreme.
MupoBo33pendyeckoe u HaydyHoe 3HadeHue [lepuonnueckoro 3akona /.M. Menneneena.
[Iporno3er .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKHUX 3JIEMEHTOB. PermieHue
MIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUN HA XAPAKTEPU3ALMIO XUMUYECKUX
IEMEHTOB «MeTtaummueckne / HEMETAUTMIECKUE CBOWCTBA, AJICKTPOOTPHUIATEIHPHOCTD
XAMHUYECKUX AJIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B
MIEPUOJIMYECKON CUCTEME XUMUUYECKUX 3neMeHTOB J[.M. MenneneeBay»

Paszgea 2. XuMu4yeckune peakuuu

10

Tema 2.1.
Tumner
XUMHYECKUX
peaxkuui

OcHoBHOE€ COACpPKaHuC

Teopernueckoe o0yueHune

Knaccuduxkaiys v TUIIBI XUMHUYECKUX PEaKIMM C y4aCTHEM HEOPraHMUECKUX BEIECTB.
CocrapiieHuE ypaBHEHUN peaKkIuii COeIMHEHMS, Pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa, B T.4.
peaKLuil TOPEHUs, OKUCIICHHS - BOCCTAHOBIICHUSI.

YpaBHEHUST OKUCIIEHUSI-BOCCTAaHOBIICHUS. CTeneHb okucieHus. OKUCIUTENb U
BOCCTAQHOBUTEIIb.

CocTtaBiieHHE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMH METOIOM
ANEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IPUPOJIE,
MPOM3BOJACTBEHHBIX MPOIECCAX U )KUZHEAEATEIbHOCTH OPTaHNU3MOB

JlabGopaTopHblie 3aHATHS

KonuuecTBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U
pacyeTsl 0 YpaBHEHUSM XMMUYECKHUX peakuuid. MoJib Kak eAMHHUIA KOJIMYECTBA
BellecTBa. MossipHas Macca. 3aKOHbI COXPAHEHUSI MACChl U SHEPTUU. 3aKOH ABOTaJipo.
Monsipabiit 06beM razoB. OTHOCUTENbHAS TUIOTHOCTD Ta30B. PacyeTsl o ypaBHEHUsIM
XUMHUYECKHUX PEaKIUi ¢ UCIOIb30BaHMEM MACChl, 00beMa (HOpMaJIbHbIE YCIOBHUS) T'a30B,
KOJIMYECTBA BEUIECTBA

OK 01
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Tema 2.2.
DIIEKTPOJIUTHYE
cKas
JIUCCOIMAIINS U
VOHHEINA 00MEH

OcHOBHOe coaepxaHue

Teopernueckoe o0yueHnue

Teopust snexTponuTUyecKol auccouuanuu. WoHBI. DJIEKTPOJIUTHI, HEIIEKTPOIUTHI.
Peakuuu nonnoro oomena. CocTaBiieHre peakliuii HOHHOTO OOMEHa ITyTeM COCTaBJICHUS
UX TIOJIHBIX M COKpAIEHHBIX HMOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIE pEaKIIMH.
3aaHus Ha COCTABJIEHUE NOHHBIX PEAKIUI

OK 01
JlabopaTtopHble 3aHATHSA OK 04
JlabopaTtopHas pabota "Turnbl XUMHYECKUX peaKiiuii".
HccnenoBanue TUNOB (IO COCTaBY U KOJIMUYECTBY UCXOIHBIX U OOPA3yIOIIMXCS BEIIECTB)
U TPU3HAKOB XUMUYecKux peakuuil. IlpoBenenume peakuuii wuoHHOro oOMEHa,
OIIpEEIEHUE CPEbl BOJHBIX PACTBOPOB. 33/IaHUs Ha COCTABJICHUE NOHHBIX PEAKIIH
Kontpouabnast
Crpoenue BelecTBa 1 XUMHYECKHE PEAKIIMU
padora 1
Pa3nen 3. PacTBOpBI
Tema 3.1, OCHOBHOE Co/iepKaHne
[TonsiTue o
pacTBopax IpakTHYecKue 3aHsATHSI
OK 01
PactBopenue kak (usnko-xumuyeckuid nponecc. PactBopsl. CriocoObl MPUTrOTOBIICHUS OK 02
pacTBOopoB. PactBopumocTh. MaccoBasgs 101 PAacTBOPEHHOro BemiectBa. (CMbICH 0KO7
1K 3.2

MOKa3aTesss NPeAebHO JIOMYCTUMOM KOHLIEHTPAUUU W €r0 MCIIOJb30BAHUE B OLICHKE
HKOJIOTMYECKOI 0€30IacHOCTH.

[IpaBuma SKOJOTUYECKU TEECO00Pa3HOTO TTOBEACHUS B OBITY U TPYJOBOU ACATEIHHOCTH
B LIEJISIX COXPAHEHMSI CBOETO 3J0POBbS M OKPYXKAIOUIEW MPUPOTHOU CPENbI; OMACHOCTH
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BOBHGﬁCTBHﬂ Ha JXHUBbBIC OPTraHU3MbI OIMPCACICHHBIX BCIICCTB.
Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX Ba,Z[aHI/IfI Ha paCTBOPLI,
HCIIOJIb3YCMBIC B OBITOBOM M HpOPIBBOI[CTBGHHOfI JACATCIIBHOCTH YCJIOBCKA

Tema 3.2. JlaGopaTopHble 3aHATHS 2
HCCFCHOBaHHe JlaboparopHast paboTa «IIpUroToBICHHE PACTBOPOBY.
CBOHCTB [IpuroroBieHne pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIEHTpauuu (C MPAKTUKO- 9
pacTBOpPOB OpPUEHTUPOBAHHBIMH BOIIPOCAMM) U ONIPE/ICTICHUE CPEeJIbl BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
Paznea 4. CTpoeHue U CBOHCTBA HEOPTaAaHMYECKHUX BElECTB 16
OcHOBHOE coaep:xaHue 4
Tema 4.1.
Knaccudukanus, | Teoperuueckoe o0yueHue 2
HOMEHKJIaTypa ”
I, [Ipenmet Heopranuyeckon xumun. Knaccudukanus Heoprannueckux Beiects. [Ipocteie
N U CJI0KHBIE BeriecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCHU/IBI,
X BENIECTB KHUCIIOTBI, COJIN). B3aMOCBSI3b HEOPTAaHUUECKUX BEIIECTB. ArperaTHble COCTOSHUS
BemecTBa. Kpucrammueckue u amopdHbie BemecTBa. TUITHI KPUCTATUIMYECKUX PEIIETOK 9
(aToMHast, MOJIEKYJIIpHAs, MOHHAS, METaTN4YeCcKasi). 3aBUCUMOCTh (PU3UUYECKUX CBOWMCTB
BEILIECTBA OT TUNA KPUCTAIIIMYECKOU PEIETKU. 3aBUCUMOCTh XUMHYECKON aKTUBHOCTHU
BEIIECTB OT BUJa XUMUYECKOMN CBSI3HM U TUIIA KPUCTAILNINYECKOU pemeTKU. [IpuunHbl
MHOT000pa3usi BEIIECTB
IIpakTyeckue 3aHATHS 2
HoMenknaTypa HeopraHu4eCcKuX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/S U3 UX
XUMHUYECKOH (hOpPMYJIBI UJIU COCTaBIIEHUE XUMHUECKON (hOPMYJIBI UCXO/s1 U3 Ha3BaHUS OK 01
BelecTsa 1o mexayHapoaHoit (MIOITAK) wiu TpuBrUaabHOM HOMEHKIIATYPE. 2 OK 02
Pemenue nmpakTuyeckux 3aaHuil o KiIacCu(pUKAINKI, HOMEHKIIATYPE U XUMUYECKUM K 3.2

dbopmyamM HEOPraHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB (YrapHBIH ra3, yriaeKUCIIbIi
ra3, aMMHaK, raiieHasi i3BeCTh, HEralleHasl U3BeCTh, IMTHEBAS COJIA U IPYTUX): HAa3bIBaTh
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Y COCTaBJIATH POPMYITbI XUMHUECKHUX BEIIECTB, ONMPEACIIATh MPUHAICKHOCTD K KIIAcCy.
HcTounnky XuMuueckoi nHpopmarmu (CpeIcTB MacCOBOM MH(pOpMAIH, ceTh HTepHEeT
u npyrue). [lorck naGOpMAaINK M0 Ha3BaHUSAM, HIACHTU(HUKATOPAM, CTPYKTYPHBIM
dbopmynam.

Tema 4.2.
dusuke-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIIIECTB

OcHoOBHOE coJiep:KaHue

Teopernueckoe o0yueHnue

Mertamisl. O01ue pu3ndeckue 1 XuMUIECKHe CBOMCTBA MeTaJuI0B. CriocoOb!
NOJIyYECHUSI. 3HAYEHUE METAJNIOB M HEMETAJIOB B IIPUPOJIE U )KU3HEAECATEIBHOCTH
YeJIoBeKa U OpraHu3MoB. Koppo3usi MeTayioB: BUIbI KOPPO3UH, CLIOCOOBI 3aIIUThI
METaJUIOB OT KOPPO3UHU

Hemetamibl. O6mue ¢pusndeckre 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUTHYHBIE
cBoiictBa HeMeTasuioB [V- VII rpynm. Knaccudukanus 1 HoMeHKIaTypa COeIMHEHUM
HeMeTauioB. KpyroBopoThl OMOr€HHBIX JIEMEHTOB B PUPOJIE.

IIpakTuyeckue 3aHATHSH

XHUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEUIECTB (OKCUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB MPOCTHIX
BEIIECTB, BOAOPOHBIX COCIMHEHN, BBICHIUX OKCUAOB U TUAPOKCHUIOB.

JlaGopaTopHble 3aHATHS

JlaGoparopHas pabota «CBolcTBa METaIIIOBY». B3anMoielicTBHE METAIJIOB C BOJOM, a
TAKX€ C paCTBOpPaAMH COJIEN M PaCTBOPAMU KUCJIOT. B3anmoneincTeue cepHOr U a30THOU
KHUCJIOT ¢ Melibto. CoCTaBjieHUE YPaBHEHUM XUMHUECKUX PEAKIIMI C y4aCTUEM MPOCTHIX U
CJI0’KHBIX HEOPTAaHWYECKUX BEIIECTB: METAJIOB U HEMETAJJIOB; OKCUIOB METAJJIOB

JlaGoparopHas paboTa «XapakTep JUCCOIUALNY PA3TUUYHBIX THAPOKCUIOBY.
CocraBneHue ypaBHCHHI XUMUYECKUX PEAKITUN C Y4ACTHEM MTPOCTHIX U CJIOKHBIX
HEOPTaHWYECKUX BEIIECTB:, HEMETAUIOB U aM()OTEPHBIX IJIEMEHTOB; HEOPTaHUYECKHUX
KHUCIIOT, OCHOBAaHUHN 1 aM()OTEPHBIX TUIPOKCUOB; HEOPTAHUYECKUX COJIEH,
XapaKTEPU3YIOINX UX CBOMCTBA.

OK 01
OK 02
IIK 3.2
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nipouieccoB. [Ipunnmn Jle [larense

JlabopaTopHasi padora

JlaGoparopHas pabora «CKOpPOCTh XUMHUYECKUX peakiui. CMeleHne XUMHYECKOTO
paBHOBecus» PelieHne NpPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHMil Ha aHanu3 (HAKTOPOB,
BIIMAIOIIMX HAa W3MEHEHUE CKOPOCTHM XHWMHUYECKOM pEaKuWh, B T.4. C IO3HULMHI
HKOJIOTUYECKHU 1[EJIECO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B IEJISIX
COXPaHEHHUs CBOETO 3/I0POBbS U OKPYKAOIIEU IPUPOLHOU CPELBI.

PenieHre npakTuKO-OpMEeHTUPOBAHHBIX 3aJaHUI HA IPUMEHEHUE TpuHImMna Jle-

Tema 4.3. OcHOBHOE coaep:xaHue
Unentuduxanus | JlabopaTopHble 3aHATHSA
Heopranudecku | JlaGoparopras pabora «aeHTuduUKaIms HEOPraHUIECKUX BEIIECTBY.
X BEILIECTB Pemienne OSKCIEpMMEHTANBHBIX 331ad IO XWMHYECKMM CBOWCTBAM METAJUIOB U OK 01
HEMETAJUIOB, IO PACTIO3HABAHUIO U MOJYYCHUIO COCIMHEHUI METaJUIOB U1 HEMETAJIJIOB. IIK 3.2
Nnentudukaims HeopraHM4eCKUuX BEIIECTB C UCIOIB30BAHUEM HX (DU3UKO-XUMHUYECKUX
CBOMCTB, XapaKTepHbIX KaueCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cyab(art-,
KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS
Kontpouabnast .
CBoiicTBa HEOPraHUYECKUX BEIIECTB
padora 2
Pasnen 5 Kunernueckue u TepMoAMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX
' peakuun
OCHOBHOE coJiepKaHuE
Tema 5.1
CKODOCTL Teopernueckoe o0yyenmne
XI/IMIp)IquKHx CKOpOCTh peakiiM, €€ 3aBUCUMOCTh OT PA3IMYHBIX (PAKTOPOB: MPUPOIbI PEATUPYIOIIUX
eaxuit BCILIECTB, KOHIICHTPAIMM pEarupyrolldx BEIIeCTB, TeMMepaTypbl W  IUIOHIATU
P ) peaKIMOHHON TOBEpPXHOCTH. TermioBble 3M(PEKThl XUMUYECKHX peakiuil. JK30- U
XUMHYECKOE
SHJIOTEPMHUYECKHUE, PEAKIIUH.
paBHOBECHE . .
O6paTUMOCTh peakiuii. XMMHUUECKOE PAaBHOBECHE U €T0 CMEILICHHE MOJT IeHCTBUEM OK 01
pa3MYHbIX (PaKTOPOB (KOHIIEHTpAIMs PEareHTOB UK MPOAYKTOB PEaKIUy, 1aBJICHUE, OK 02
TeMmrepaTypa) JJisl CO3JaHus ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX TK.3.2
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‘ [IIaTense a1 HAXOXKICHUS HarpaBJICHUA CMCIICHUA

IpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/leP:KaHHe (CoAepKaHNe NMPUKJIATHOTO MOTYJISA)

Pa3nen 6. Xumus B ObITY M IPOU3BOACTBEHHOM AeITEJILHOCTH Y€JI0BEKA
Xumus B ObITY OCHOBHOE CO/Iep/KAHUE OK 01
U OK 02
NPON3BOCTBEH Teopernueckoe o0yueHnmne OK 04
HOM Hogelimme nocTkeHns: XUMAYECKOW HAYKA U XUMAYECKOM TEXHOJIOTUU. Poib 0K 07
fesTenpHOCTH | XMMHH B 00CCIICUCHIH 9KONOTUIECKOM, SHEPTeTHICCKON H MUIIEBOIT 6€3011aCHOCTY, K 3.2
JEIOBEKA pa3BuTHU MeAUIMHBL. [TpaBuia norcka u aHajiM3a XUMAYECKOW HH(OpMaUKU U3 1K 4.3
Pa3IMYHBIX UCTOYHUKOB (Hay4YHasi ¥ y4eOHO-Hay4YHas JIUTepaTypa, CpeiCTBa MacCOBOM
uH(popmanuu, cetb MIHTEpHET)
IIpakTHYeCcKHe 3aHATHS
[Touck 1 aHAIN3 KEHCOB O MPUMEHEHUN XUMUYECKHUX BEIIECTB U TEXHOJIOTHMH C y4E€TOM
Oyaymieil nmpodeccnoHalbHOM AESTENPHOCTH MO TeMaM: KpacKH, MCTOYHHUKH SHEpPruH,
OpraHUYEeCKHE U MUHEpaJbHbIE YA0OPEHHUs, JIEKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMMUSL.
3amurta: [Ipencrapienue pe3yibTaToOB PEIICHUsI KEHCOB B POpMe MUHU-TOKIIA]A C
Mpe3eHTaIuen
Paznea /. CTpoeHue U CBOHCTBA OPraHNYeCKHX BELIECTB 24
OcHOBHOE coaepxkaHue 4
Teopernueckoe o0yueHue
Tema 7.1. [losiBneHME M pa3BUTHE OPTaHUYECKON XUMHUM KaKk Hayku. [IpenmeT oprannyeckoim
Knaccnpukaums | xyvpm. Mecro u 3Hauenne OpPraHNYECKON XHUMHUU B CUCTEME €CTECTBEHHBIX HAYK. OK 01
CTPOCHHEC 1 XUMHUUYECKOE CTPOEHUE KaK TMOPSAJOK COCIUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX TTK2.6.
HOMCHKJIATypa | gamentHOCTH. OCHOBHBIC IOJIOKECHUS TECOPHUH XHMHUYECKOTO CTPOCHHS OPraHUYECKUX 1K 4.3
OPraHM4CeCKUX | coenuuennii  A.M. bBytinepoBa. VYIIepoJaHblii CKEJIET OpraHH4YeCKOW MOJICKYJIbI.
BCHICCTB 3aBHCHMOCTh CBOWMCTB BEIIECTB OT XHMHYECKOIO CTPOCHHS MOJeKyd. M3omepus wu

U30MEDBI.
[Tonsitue o pynkimonansuou rpynne. Pagukan. [Ipunnumns! knaccuduxanum
OpPraHUYEeCKUX COeAMHEHNN. MexXIyHapOoIHas HOMEHKJIATYpa U HPUHIIMIIBI
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HOMEHKJIATyphl Oprannueckux coeanHeHuil. [lonarue 06 a3oTcoaepkammx
COEJIMHEHUSX, OMOJIOTUYECKH aKTUBHBIX BellleCTBAX (YIJIEBOJIax, JKUpax, Oenkax u jap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEP, NOJUMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

HomenkiaTypa opraHu4ecKux COeIMHEHUN OT/ICNIbHBIX KI1acCOB (HACHIIICHHBIE,
HEHACBIIIICHHBIC U APOMATUYECKUE YTIIEBOJAOPO/Ibl, CHUPTHI, (PEHOJIbI, aJIbJICTHIbI,
KETOHBI, KApOOHOBBIE KUCIOTHI U JIp.) COCTaBIIEHUE MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYJI OPraHMYECKUX BEIIECTB OTACIbHBIX KJIACCOB, UCIOIB3YS UX
Ha3BaHMS MO0 CUCTEMATUUYECKON M TPUBUATIBHON HOMEHKIIATYpe (3TUJICH, alleTUJIEH,
runepuH, hbeHos, GopManbAeru, YKCyCHast KUCJIOTa, TIUIUH). PacyeTsl npocreiiiien
(GhopMyJIbl OpraHUYECKON MOJIEKYJIBLUCXOS U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 7.2.
CBolicTBa
OPraHUYECKUX
COE€INHECHUN

OcHoBHOE CoOACpKaHuC

12

Teopernueckoe o0yueHune

- OU3MKO-XUMUYECKUE CBOICTBA OPraHUYECKUX COEIUHEHHH OTIENbHBIX KJIaCCOB
(0coOeHHOCTH KiTacCU(UKALIMK M HOMEHKJIATYphl BHYTPHU KJlacca; FTOMOJOTUYECKUNA Pl U
oOmiast gopmyna; muzomepusi; (HU3NUECKUE CBOMCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI
MOJTydeHus1): TpeaeTbHbIe YTIIEBOAOPOII (aKaHbl ¢ LWKIOATKaHbI). ['opeHne meraHa
KaK OJUH M3 OCHOBHBIX HCTOYHMKOB TEIUIa B MPOMBINUIEHHOCTH U ObITy. CBOICTBa
MPUPOJIHBIX YTIIEBOJOPOIOB, HAXOXKIEHUE B MPUPOJIE U MPUMEHEHHE aJKAHOB,
- TIpeleibHbIE YIIIEBOAOPOIbI (ATKaHBI ¢ IUKJIOATKAHBI). ['opeHne MeTaHa Kak OJuH W3
OCHOBHBIX HCTOYHHMKOB TeIJIa B MPOMBIIIIEHHOCTH W ObITy. CBOWCTBA MPUPOAHBIX
YIJI€BOJIOPOAOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJIKaHOB,;

HenpeeNbHbIe (aJIKEHBI, ATKUHBI U aJIKaIUE€Hbl) U ApOMATUYECKUE YTIIEBOAOPOIbI.
['openue aneTuiieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHH I CBapKU U
PE3KHU METAJLJIOB

KHCIIOPOJICOIEPIKAIINE COSAMHEHUS (CIUPTHI U (DEHOJIbI, KApOOHOBBIE KMCIOTHI U
3UpBL, aJTbAETU/IbI U KETOHBI, )KUPBI, YTIIeBObI). [IpakTHueckoe npruMeHeHne
STWJICHIJIMKOJISL, ININLEpHuHa, (peHoa. [Ipumenenue Gpopmanbaerunia, aneraibaeruia,
YKCYCHOM KUCHOTHI. Mbljla Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT. MoroIiue cBoiCTBa

OK 01
OK 02
OK 04
1K 4.3
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MBbLIa

HpaKaneCKne 3aHATUA

CBolicTBa OPraHMYECKUX COEAMHEHUI OTAENbHBIX KJIACCOB (TPUBHAIIbHAS U
MEXIYHapOIHasi HOMEHKJIATypa, XAMUYECKHUE CBOMCTBA, CITOCOOBI MOJTYYEHHUS):
npeeabHbIe (AJIKaHbI U IIUKIJIOATKAHbI), HEMIPEAEIbHbIC (ATKEeHbI, ATKUHBI U aJIKaJHUCHBI)
U apOMaTHYECKUE YTIEBOJOPObI, CIIUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U APHPHI,
anbAETUIbl U KETOHBI, AMUHBI I AMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHS.
3agaHus Ha COCTABJIICHUE YPABHEHU XMMHUECKUX PEAKIIMM C yHaCTUEM OPraHUYECKUX
BEILECTB HA OCHOBAaHUM MX COCTaBa U CTPOEHUS
CocTaBiieHue CXeM peaklMil (B TOM YHCIIE [0 IPEJI0OAKEHHBIM LIEOYKaM MpPEeBpalleHuit),
XapaKTEPU3YIOIMX XHUMHYECKHE CBOMCTBA OPraHWYECKUX COCIMHEHHH OTHAEIBHBIX
KJIACCOB, CIOCOOBI MX TIOJYYEHUS W Ha3BaHME OPraHUYEeCKUX COEAMHEHUN 110
TPUBUAJIBHOUN WIIM MEXAYHAPOJIHON CUCTEMATUYECKON HOMEHKIIATYPE.

Pemienne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKHUX 3aJaHUM HA CBOWCTBA
OpraHUYECKUX COEMHEHUN OTNIETbHBIX KJIACCOB

JlabopaTopHas padora

JlabopaTopHas pabora "lIpeBpallleHHs OpPraHMYECKUX BEIIECTB MpPHU HarpeBaHuu'.
[Tomyuenue 3TuIeHA M U3YYCHHE €r0 CBOWCTB. MoaennpoBaHre MOJIEKYNT B XUMHUECKUX
IpeBpalleH Ha MpUMepe 3TaHa, ITUIICHA, alleTUJIeHa U Jp.

JlabopaTopHas pabota. «CBolicTBa cnupToB» WM3yueHue pacTBOPUMOCTH CHHUPTOB B
Bojie. OKHUCIICHHE COUPTOB PA3JIUYHOrO CTPOCHHS XpOMOBOM cmechlo. [lomyuenue
auaTUII0BOro 3dupa. Ilosyuenue raunepara Meiu.

JlabopaTtopHas pabora «CBoicTBa KapOOHOBBIX KHUCIOT». PacTBOPUMOCTH pa3IUYHBIX
KapOOHOBBIX KHCJIOT B BOJie. B3auMoaeicTBHE YKCYCHOW KHCJIOTHI C MeETaJUIaMH.
[Tosryuenue n30amMuI0BOro 3hrpa YKCyCHOU KUCIIOTHI

Tema 7.3.
Nnentudukarm
s OPraHUYECKUX
BEIIECTB, UX

OcHOBHOE coJiepKaHuE

Teopetnueckoe o0yueHue

buooprannueckue coenuaenus. [lpumenenne u Onosorndeckast pojb yrieBOIOB.

OK 01
OK 02
OK 04
[1K 4.3
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3HA4YEHHUE U
MIPUMCHCHHE B
OBITOBOH U
MIPOU3BOJICTBEH
HOH
EITENBHOCTH
YyeJIOBEKa

OxucIIeHre yrieBOA0B - HCTOYHHUK YHEPTUH )KUBBIX OpraHn3mMoB. O01acTH IPUMEHEHUS
amMuHOKHUCIOT. [IpeBparieHus OIKOB IMUIIK B OpraHu3Me. bruonorudeckue GyHKIANA
OenkoB. buomornueckue QyHKIUU KUPOB. PoIb OpraHrdeckoil XUMUHN B PEIICHUH
npo0JieM MUIIEeBOI 6€301aCHOCTH

HpaKaneCKne 3aHATUA

Ponb oprannyeckoil XuMuM B pelieHu MpoOIeM SHepreTHIeckoi 6e30macHOCTH, B
pa3BUTUU MEIULIMHBI, CO3JAHUH HOBBIX MaT€pUaIOB, HOBBIX HCTOUHUKOB YHEPTHH
(anmpTEepHATUBHBIC HCTOYHUKH SHEPTUH). OMAaCHOCTb BO3JCHCTBHUS HA KUBbIE OPTaHU3MBI
OpPraHUYECKUX BEIIECTB OTJCIBHBIX KJIACCOB (YTIEBOIOPOIBI, CIIUPTHI, (DEHOIIBI,
XJIOPOPTaHUYECKHE MMPOU3BOIHBIC, ATbACTHBI U JP.), CMBICI MTOKA3aTeNsl MPEeIbHO
JIOTTYCTUMOW KOHIICHTPAIIH

JlaGopaTopHbIe 3aHITHS

JlaGoparopHas pabora: "MneHTuduKanus OPraHUYECKHUX COSTUHEHHMM OTACIIBHBIX
KaaccoB"

WNnentudukaims opraHMIecKUX COSIMHEHUHN OTICTbHBIX KJIAacCOB (Ha IIpuMepe
aNbJACTHIOB, KpaxMaia, YKCYCHOM KHUCIIOTBI, OCJIKOB H T.I1.) C UCIIOJIb30BaHUEM UX
(U3UKO-XUMHYECKUX CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX peakiuid. JlenaTyparus
Oenka mpu HarpeBaHuH. [[BeTHBIC peaknuy 0eIKOB. BO3HMKHOBEHNE aHATUTHIECKOTO
CUTHAJIa C TOYKH 3PCHHS XUMHUYECKHX MPOIIECCOB MPHU MPOTEKAHNH KaYeCTBEHHOM
peaKIyH, MO3BOJISIONICH HACHTU(OUIIMPOBATH TPEIIIOKCHHBIC OPTaHUYCCKHE BEIIECTBA

KonTposbHas
pabora 3

CrpykTypa 1 CBOWCTBA OPTaHUYECKUX BELIECTB

IpomMe:kyTouHasi aTTecTalMs MO qucHuInHe ( 1udepeHIHPOBAHHBIN 3a4eT)

Bcero

68
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3. YCJIOBHUS PEAJIM3AIIMA ITPOT'PAMMBI YUEFHOM
AN CIUIIJINHBI
3.1. TpeGoBanussi K MHHUMAJIBHOMY  MATEPHAIbHO-TEXHUYECKOMY
o0ecreYeHH 0

JIist peanuzanuy MporpaMMbl AUCHUIUIMHBL AOJKHBI OBITH MPETyCMOTPEHBI
CJIEIyIOLIME CIIENUaIbHbIE TIOMENIEHUS: YU€OHbII KAOMHET XUMHH

OO6opynoBanue y4eOHOro kadOmHera (HarjsiiHble MOCOOMA): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENIEH MOJEKYJ, MOAEIH KPUCTALIMYECKUX PELIETOK,
KOJUICKIIMU TOJMMEPOB; KOJUICKIMS TOPHBIX TOpPOJ M MHUHEpaioB, Talbiauia
MenneneeBa, yueOHble PpuibMbl, HU(POBBIE 00PA30BATEIBHBIE PECYPCHI.

Texnuyeckue cpeacrsa oOOy4YeHHMsi: KOMIIBIOTED C  YCTPOWCTBAMH
BOCIIDOM3BEJCHUS 3BYyKa, NPHUHTEP, MYJIBTUMEAHA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MPe3eHTep AJIsl MPE3CHTALUM.

O6opynoBanue nadopaTopun U padbo4ux MecT Ja00paTOPUM: MEH3YPKH,
MUIETKU-KaNeIbHUIbI, TEPMOMETPBI, (QUIbTpOBaJIbHAs OyMara, MpPOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKH, PE3WHOBbIE NPOOKH, (POHApUKH, HAOOP pPEAKTHBOB,
CTEKJISTHHbIE TAJOYKU, IITATUBBI IS MPOOUPOK; MEPHbIC UUIUHAPHI, BOPOHKH
CTEKJISIHHbIE, BOPOHKH JAenuTenbHble UuauHapuyeckue (50-100 mu), cTymku ¢
nectukoM, (aphopoBbie YalllKH, MUHIETH, (QUIBTPHl OyMa)kKHbIE, BaTa, Mapis,
YacOBBIE CTEKJA, SJIEKTPOIUIMTKY, J1a0OpaTOPHBIEC IITATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOP JJI TOTYyUYEHHUsI Ta30B (MM MPOOUpPKA C ra300TBOJIHON TPYyOKOM),
JepKaTenu JUid MPOOUPOK, CKISHKU Ui XPAaHEHUS PEaKTUBOB, pa3/laTOUHbIC
70TKH; XuMuueckue crtakanbl (50, 100 u 200 mi1); mmaTenu; MUHIETH;, TUTEIbHBIC
IIUMIBI, CEKYHIOMEPHI (TaiiMephl), MepHbie TTpoOupku (Ha 10-20 mi1) u MepHbIe
KoJioel (25, 50, 100 u 200 mu1), BonsHas OaHsi (MM TEPMOCTAT), CTEKJISIHHbBIC
MajJ0YKH; KOHMYECKHe KoJIObl 1yisi TutpoBaHus (50 m 100 mur); WHAMKATOPHBIS
MoJIOCKK st ompenenenuss pH u  crangapTHas UWHAUMKATOpHAs —IIIKaja;
YHUBEpCalbHbIA UHMKATOP; etk Ha 1, 10, 50 M (vwim no3aropst Ha 1, 5 u 10
MJI), OIOpPETKH Il TUTPOBaHHS, MeauiuHckue tmmpuibl Ha 100-150 wmom,
7abopaToOpHbIe W/WIK aHAJTUTUYECKUE Bechl, pH-MeTphl, CylIMIbHBIN mKad, u ap.

nabopaTopHoe 000pyAOBaHHE.

24



3.2. HndopmaunoHHoe odecneyeHHe peajsn3alui NPOrpaMmMbl

OCHOBHBIC UCTOUHUKH:
1. Tabpuensu O.C. Xumus. 10 xknacc. YriryoneHHsii ypoBenb: yueonuk / O. C.

["abpuensn, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemienue, 2022. — 399

2. Xwumws. 11 kiacc. Yrayonennsiit yposeHb: yueouuk / O. C. ['adbpuernsn, W. T

Octpoymos, C. A. Cnankos, A. H. JIéskun. - [Ipocsemenue, 2022. — 432
JlonotHUTE IbHbIE HCTOYHUKH:

http://lib.bsaa.edu.ru — 9b Bearopoackoro I'AY

http://znanium.com — 9BC «3Hanmym»
http://e.lanbook.com — IBC «J/IaHb»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHUSI yueGnoii
JUCHUATIIMHBI

KonTponb u  ouneHka  pe3yibTaToB  OOy4YeHHUS  OCYLIECTBISETCS
npernojaBareyieM B MPOLIECCE NPOBEICHUA  MNPAKTUYECKUX  3aHATHH U
JabopaTopHBIX PabOT, TECTUPOBAHUS, a TAKXKE BBIMIOJHEHUS OO0YyJaroUIUuMUCS
WHIUBUIYAIbHBIX 3a/JaHUM, MPOEKTOB, HCCIeNOoBaHUN. Pesynbrarsl 0OydeHUs
OTIPENENSAIOT, YTO OOydaroluecs: JA0JKHBI 3HaTh, IOHUMATh U JAEMOHCTPUPOBATH
10 3aBEPLICHUM U3YyYEHHUSI TUCLUATIIINHBI.

Jnst hopmupoBaHusi, KOHTPOJISL U OLICHKU PE3YyJIbTAaTOB OCBOCHHUSA Y4eOHOM
JUCLUIIIMHBI UCIIOIB3YETCS CUCTEMA OLIEHOUHBIX MEPONPHUITHI, PEACTABIAIOIIAS
co00Ol KOMIUIEKC YYE€OHBIX MEpPOINPUSATUH, COrJAaCOBAaHHBIX C PE3yJbTaTaMU
oOyuenus u copmynupoBanHbix ¢ yuerom OI'OC CO0 (mpeameTHbIe pe3yabTaThl
no aucuuiinae) u ®I'OCCIIO
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OK/IIK

Monyabs/Paznen/Te
Ma

PesyabTaT 00yuenunst

THIBI OLlEHOYHBIX MEPONPUATHI

OcHOBHOe coiep:KaHue

1 Pazgea 1. OcHoBbl | @opmyIUpPOBATH 0a30BbIE
CTPOEHHs BeleCTBA | MOHATHS M 3aKOHbI XUMHU
1. Tect «CTpoeHHE aTOMOB XMMHUYECKUX 3JIEMEHTOB U MIPUPOIa XUMHUECKOM
1.1 | OK 01 (Crpoenue aToMoB COCTaBIISITh XUMUYECKHE p PHpOA
. CBA3U».
XUMUYECKUX (bopMyIIbl COeAMHEHUI B .
2. 3a7auu Ha COCTABJIICHUE XUMHUECKHUX (OPMYJIT IBYXaTOMHBIX COCTUHEHUIN
BIEMEHTOB Y| COOTBETCTBHUH CO CTENIEHBIO
(okcuaoB, cynb(GUI0B, THIPUIOB H T.II.).
pupoaa OKHUCJICHUSI XUMUYECKUX . . .
. 3.3amanus Ha UCIIOJIH30BAHNE XUMUYECKON CUMBOJIMKY U Ha3BaHUW COCTMHEHHM 110
XUMUYECKOM CBS3M | DJIEMEHTOB, UCXOIS U3 . .
HOMEHKJIAType MEKyHaApOJHOTO COK3a TEOPETUUECKON U MPUKIIAJHON XUMHH U
BAJICHTHOCTH U 3JIEK .
TPUBUAIBHBIX HA3BAHUMN JJISI COCTABIICHUS XUMHUECKUX (POPMYJT IBYXaTOMHBIX
TPOOTPULATEILHOCTH 9
coequHeHNH (OKCUAOB, CYIb(UIO0B, THAPUAOB U T.I1.) U APYTUX HEOPTAaHUYECKUX
COEAMHEHHI OT/IEJIbHBIX KJIACCOB
JlabopaTopHas pabota
" XapakTepru30BaTh XUMUYECKHE N
1.2 | OK 01 [[lepuonnyeckuii P p 1. Tect «Mertamnyeckue / HEMETaJUIMYECKUE CBOMCTBA, JIEKTPOOTPHUIIATEIHLHOCTh
3JIEMEHTHI B COOTBETCTBUHU C UX
OK (02 PaxoH u Tabiuna . | ¥ CpOACTBO K JIEKTPOHY XUMHUUYECKHUX 3JIEMEHTOB B COOTBETCTBHUE C UX
MOJIO)KEHUEM B IEPUOAUUECKOM .
J[.1. Menneneesa 3JIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B IEPUOJUUYECKON CUCTEME XUMHUECKUX
CUCTEME XUMUYECKUX
anemeHToB .M. Menneneeray.
anemenToB .. MenneneeBa
2. IlpakTuyeckue 3a1aHNs HA YCTAHOBJIEHUE CBSA3U MEXIY CTPOCHUEM aTOMOB
XUMUYECKUX DJIEMEHTOB U MEPUOANUESCKUM U3MEHEHHEM CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COEAMHEHUH B COOTBETCTBUU C MoOJ0keHneM [lepuoanueckoit
CUCTEME.
[IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUSI HAa XapaKTEPHU3aLIUIO
XUMHYECKHUX DJIEMEHTOB: «MeTaaandecKkue / HeMeTaJUIMYEeCKUE CBOMCTBA,
3IEKTPOOTPULATENBHOCTD U CPOJICTBO K 3JIEKTPOHY XMMUYECKUX AJIIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM CTPOEHUEM M MOJIOKEHHUEM B NTEPUOUYECKOMN
cucTtemMe XumMuueckux emenToB [[.1. MenneneeBa»
Pasnean 2.
2 XapakTepu30BaTh THIIBI
XHUMHYeCKue . KonTtpoabHnas padora «CTpoeHue BemecTBa  XHMHYECKHE PeaKIn»
XHUMHUYECKHX pPeakuuid
eaKIuu
21 | OK 01 [Tumsl xumudeckux | COCTaBIATH peaKuu 1. 3azaun Ha COCTABJIECHUE YPAaBHEHUI PEaKIUii:
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OK 04 peakrmuit COCIMHEHMSI, PA3JIOKECHHUS, - COCIMHEHMS, 3aMEIIEHUs, Pa3I0KEHUs, OOMEHa;
oOMeHa, 3aMeIIeHus, - OKHCIUTEIPHOBOCCTAHOBUTEBHBIX PEAKIIUH C HCIIOJIb30BAHUEM METO/Ia
OKHCITUTEIIHHO- AJIEKTPOHHOTO OajaHca.
BOCCTAHOBUTEJIbHBIE PEAKIINU 2. 3ajayn Ha pacyeT MacChl BENIECTBA MM 00bEMA ra30B 110 H3BECTHOMY
KOJIMYECTBY BEUIECTBA, MACCE HITM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB; pacuy€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) POLYKTOB PEAKIINH,
€CITM OJIHO M3 BEIIECTB UMEET
2.2 OnextponuTuieckas | CocTaBIATh ypaBHEHUS 1. 3a1aHKs HA COCTABJIEHHE MOJIEKYIIAPHBIX U HOHHBIX PEAKIUA C y4aCTUEM KHUCIIOT,
jraCCOLMarinA 1 XUMHHCCKHUX PCAKIN HOHHOTO | ocpopanmii M COEM, YCTAaHOBIIEHHE M3MEHEHHUS KUCTIOTHOCTH CPEIbI
MOHHbIH OOMEH obMeHa ¢ yyacTuem 2. JlaGoparopHas pa6ota "THUIbl XMMHUYECKHX PEaKIUH"
HEOPTraHUYECKUX BEIICCTB
HccaenoBarb HCTUHHBIEC
3 Pa3neu 6. "
PACTBOPBHI C 3aJaHHBIMH
PacTBOpBI
XapaKTEePHCTHKAMHU
OK 01 1. 3agaun Ha IPUTOTOBJICHUE PACTBOPOB.
3.1 [TonsTHE O Pasnuuars nCTHHHBIE PACTBOPHI
OK 02 Iy — 2. IIpakTUKO-OpUEHTHPOBAHHBIC PACUCTHBIC 3aaHUs HA TUCIICPCHBIC CUCTEMBI,
1K 3.2 HCIIOJIb3YEMBIC B OBITOBOM M ITPOU3BOJICTBEHHON JCSITEILHOCTH YCIIOBEKA
OK 01 UccnenoBats Gpusnko-
3.2 HccnenoBanue A b - JlaGopaTtopHas pabora "IIpurorosieHue pacTBopoB"
OK 04 o XMMHYECKHUE CBOMCTBA
CBOWCTB pacTBOPOB
I1K3.2 HWCTUHHBIX paCTBOPOB
4 Pasuef 4. Ctpoenue | yecpenoBath cTpoenue u KontpoabHas pagora «CBOCTBA HEOPTAHUYECKUX BEIIECTB
U cBOiicTBa CROJCTRA
HEOPraHUIeCKNX HEOPraHHYECKUX BelIecTB
BeleCTB
OK 01 1. Tect «HoMeHnknaTypa v Ha3BaHHUE HEOPTAaHUYECKHUX BEIIECTB UCXO/IS U3 UX
4.1 Knaccudukanmus, Knaccudumnuposats - yp p - 1 A
I1K3.2. XUMHYECKOH (POPMYJITBI MU COCTABICHUE XUMHUYECKON (POPMYITBI HCXOIS U3
HOMEHKJIaTypa HEOpPTraHMYECKHE BEIIECTBA B . v
Ha3BaHUs BEIIECTBA M0 MEXTYHAPOIHON UM TPUBHUATBHON HOMEHKIIATYPE».
CTpOEHUE COOTBETCTBHH C UX CTPOCHUEM .,
2. 3aga4n Ha pacyeT MacCOBOM JT0JIH (MacChl) XUMHUECKOTO 2JIEMEHTa
HEOPTaHMYECKUX
Ip—— (coenuHeHMs ) B MOJIEKYJIE (CMECH).
3. IlpakTruyeckue 3aaaHus MO KiaccuDUKAIK, HOMEHKJIATYpE U XUMUYISCKUM
(hopMyIiaM HEOPraHUUYECKUX BEIIECTB PA3IUYHBIX KIACCOB.
4. TlpakTudeckue 3aaHUs Ha ONPeIeIICHUe XUMUIECKOW aKTUBHOCTH BEIIESCTB B
3aBUCHMOCTH BUIa XUMHUUECKOH CBSI3M U THUMA KPUCTAIUTNYECKON PEIIeTKH
4.2 OK 01 Du3HKo-xuMuueckue | Y CTAHABINBATh 3aBUCMOCTh 1. Tect «OcoOEHHOCTH XUMHUYECKHX CBOMCTB OKCHUIOB, KHCIIOT, OCHOBAHUH,
OK 02

CBOMCTBA

(HbUBUKO-XUMUYECKUX CBOMCTB

aM(OTEPHBIX TUJIPOKCUJIOB U COJIEH».
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IIK 3.2 HeopraHUYEeCKUX HEOPraHWYECKUX BEIIECTB OT 3afaHus Ha COCTABJICHUE YPABHEHUN XUMHYECKUX PEAKIUNA C YHaCTUEM MPOCTHIX U
BEILECTB CTPOEHHUSI ATOMOB U MOJIEKYJI, @ | CJIOKHBIX HEOPTaHUYECKUX BELIECTB: OKCHUJIOB METAJIOB, HEMETAJIIIOB U
TaKKe TUIAa KPUCTALIIMYECKOM aM(OTEpHBIX 2JIEMEHTOB;
pelieTKu HEOPTaHMYECKUX KUCIIOT, OCHOBAHHI U aM(OTEPHBIX THIPOKCHUIOB,
HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIIUX UX CBOMCTBA U CIIOCOOBI MOTYUEHUSI.
2. 3. [IpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHNsI HA CBOMCTBA U
MOJIy4YEHUE HEOPraHUYECKUX BEUIECTB
3. JIabopaTtopHas padora «CBOICTBA METAIIIOBY.
4. JlabopaTtopHas pabota «XapakTep IMCCOLMALNN PA3IUYHBIX THIPOKCUIOBY.
43 | OK01 WMuentuduxanms Hccnenosarh KaueCcTBEHHbIE 1. IIpakTUKO-OpUEHTUPOBAHHBIC 3a1aHUS 10 COCTABJICHUIO XUMHUYECKUX PEaKIUi ¢
OK 02 [HCOPraHM4CCKuX PCaKMM HEOPTaHUYCCKUX y4acTHEeM HEOPTaHUYECKUX BEIIECTB, UCIIOJIb3yEeMbIX I UX UACHTH(UKALIIH.
OK 04 [BemecTB BEIIIECTB 2.JIaGoparopnas padota: "M neHTuduKkanms HECOPraHMIECKUX BEIIECTB"
Pa3nea S.
5 XapakTepu30BaTh BJIUsIHHE
Kunernyeckue u
pa3IuYHBIX (PAKTOPOB HA
TEPMOAUHAMMYECKHU
pPaBHOBeCHE U CKOPOCTh
€ 3AKOHOMEPHOCTH .
XHUMHYECKHX pPeakuuii
NMPOTEeKAHUSA
XUMHUYECKHX
eaKIui
XapakTepru30BaTh BIUSHUAEC
OK 01 [CkopocTtb PaKtcep
OK 02  lxmvmueckix KOHIIEHTPALlUU PEArupyromux [IpakTuKO-OpHEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHMsI Ha aHAIH3 (PaKTOPOB,
MK 3.2 peaxumit BEILIECTB U TEMIIEpaTyphl Ha BIIMSIOIINX HA U3MEHEHUE CKOPOCTH XUMUYECKOH peakiuu. [TpakTrko-
' XI/IMquékoe CKOPOCTh XMMUUYECKHUX PEAKLU | OPUEHTUPOBAHHBIC 3a/1aHMsI Ha MpUMeHeHue npuHuuna Jle- llarense s
baBHOBECHE XapakTepu3oBaTh BIUSHUE HaxO0>KJICHUS HAMPABIICHUS CMEIIEHUS PABHOBECHSI XUMHUECKOM PEaKI[uu 1 aHAIIU3

HU3MCHCHUA KOHLICHTpAuU
BCIICCTB, pCaKIH CPECAbI U
TEMIICPATyphbl HAa CMCIICHUC
XUMHNYCCKOT'O paBHOBECH

(hakTOpOB, BIMSIONIMX HA CMEIICHHE XUMHUYECKOTO PAaBHOBECHS
JlabopaTtopHas pabota «CKOpOCTh XUMHUYECKUX peakiuil. CMeleHne XuMUIECKOTO
paBHOBECHSI»

6. [IpodeccnoHATbHO-OPHEHTHPOBAHHOE CO/IEP:KaHMe (COep:KaHNe MPUKJIATHOTO MOTYJIsI)

6

Paznean 6.

Xumus B ObITY M
IMPOU3BOACTBECHHOM
nesiTeJbHOCTH

OuneHuBaTh NOCJIEACTBUS
OBITOBOI U MPON3BOJACTBEHHOM
JIeSITEJIbHOCTH YeJI0OBEKa C
NO3UIHI IKOJTOrHYECKOMH
0e3o0macHoCTH

3amura keiica (¢ yuerom Oyayuiei npodeccHoHAIBLHOM 1eATeJTbHOCTH)
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4CJ0BCKA

OK 01 . . .
OK 02 Xumust B ObITY U OneHuBaTh NOCIEACTBUA Keiic (c yuerom Oymymieit mpodeccHoHanbHON AEITeILHOCTH)
OK 04 MPOM3BOJICTBEHHOH | OBITOBOW M MPOM3BOACTBEHHON | BO3MOKHBIE TEMBI KEHCOB:
OK 07 [FCATEIBHOCTH NesITeIbHOCTH YeJIOBEKa C 1. Opranndeckue U MUHEpalIbHBIE ya00peHus. [IpuMeHseMble B CeTbCKOM
K 3o [cuoBeka MO3UIUH SKOJIOTUIECKOU XO3sCTBeE.
K ' 0e301MacHOCTH 2. JIekapcTBa HAa OCHOBE PACTUTENBHBIX MTPETIapaTOB
43 3. Motromue cpecTBa Ha HaTypalbHON OCHOBE.
Pa3znen 7. Ctpoenne
7 i cBolicTBa HcciienoBarh cTpoeHHE U
CBOIICTBA OPraHMYecKHX KonTtpouabHas pa6ora «CTpoeHHEe U CBOIiCTBA OPraHMYecKHX BeleCTB)»
OpPraHuYecKux
BellecTB
BellecTB
OK 01 1. 3agaHus Ha COCTaBICHUE Ha3BaHUI OPraHUYECKUX COEIMHEHUN 10 TPUBHAIILHOM
7.1 Knaccudukanus, Knaccudumuposats N %
MK4.3 WM MEKIYHAPOIHOW CUCTEMATUYECKON HOMEHKIIATYpE.
-9 lcTpoeHue U OpraHMYecKre BEIIecTBa B
2. 3a/1aHus Ha COCTABJICHUE TTOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hOpMYIT
HOMCHKJIATypa COOTBETCTBHH C UX CTPOCHUEM
opramueckix OpPraHMYECKUX BEIIECTB OT/IEIbHBIX KIACCOB.
E—— 3. 3amauyn Ha ompeelIeHNe MPOCTEHIIEH GOPMYITbI OPraHUIECKONW MOJICKYIIHI,
MCXOJIsl U3 DJIEMEHTHOro cocTana (B %)
o 1. 3aiaHus Ha COCTABJICHUE YPABHEHUH XUMUYECKUX PEAKIIUN C yIacTHEM
7.2 | OKO01 [CroiictBa VYcranaBnuBaTh 3aBUCUMOCTD ! M peakil ya
N OpPraHUYECKUX BEUICCTB HA OCHOBAHMH UX COCTABA M CTPOCHUSI.
OK 02 [opraanueckux (DU3UKOXMMUYECKUX CBONCTB . 0
. 2. 3ajaHus Ha COCTABIICHUE YPABHCHUH XUMUYCCKHUX PEAKIIHHA, UILTIOCTPUPYIOIIHX
OK 04 [coennueHuit OpPTaHUYECKUX BEIIECTB OT N J
XUMHUYECKHE CBOICTBA C yUETOM MEXaHMU3MOB MPOTEKAHUS TaHHBIX PEAKIIHHA U
I1K 4.3 CTPOEHHS MOJIEKYJI N
TCHETHYECKOU CBSI3W OPTAaHUYECKUX BEIIECTB PAa3HBIX KJIACCOB.
3. PacueTHble 3a71a4u 110 YpaBHEHUSIM PEAKIIUIN C y9aCTHEM OPTaHUUYECKUX
BEIIECTB.
4. Jlaboparopnas pabota "I[IpeBparienust opraHn4eckux BEUIECTB MPU HArpeBaHUM"
5. JlabopatopHas pabota. «CBOIMCTBA CITUPTOB
6. JlaboparopHas pabora «CBoCTBa KApOOHOBBIX KHCIOT)
OK 01 Wnuentudukanus 1. [IpakTHKO-OPUECHTUPOBAHHBIE 33JAHHSI IT0 COCTABICHUIO XUMUYECCKIX PEAKITHIH C
7.3 HccnenoBaTh KauecTBEHHbBIE
OK 02 fopranuueckux y4acTHEM OPTaHUYECKUX BEIIECTB, B T.4. UCIIOJIb3YEMBIX JJIS UX UISHTH(PHUKAIIUU B
pEaKIuy OPraHUuYECKUX
OK 04 BemecTB, ux . OBITY U IPOMBIIIIIEHHOCTH.
COCTMHEHUH OTJACIBbHBIX ; .
[1K 4.3 BHaueHue u KIIACCOB 2.JIaboparopHas pabota: "MaeHTudukaims opraHn4ecKux COeTMHEHUN OTASTbHBIX
IIPUMEHEHNUE B KJIaccoB"
OBITOBOI 1
MPOU3BOACTBEHHOMN
NesITeNbHOCTH
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