rocyJapCTBEHHOE aBTOHOMHOE MPO(eCCHOHAIbHOE 00pa30BATEIBLHOE YUPEKICHNE

Camapckoii obsactu

«HoBOKyHOBIIIEBCKUI TyMaHUTAPHO-TEXHOJIOTHUECKHM KO

A1)\

C=RU, OU=[lupekTop,
O="TAMNOQY ""HI'TK"",

CN=B.M. B YTBEPXIEHO

Sg Mfoj?lv':”glf; Oanak;CS— Hupexrop ['AIIOY «HI'TK»
samara.edu.ru B.M. 3emanuHaauHOBa

2025.04.10 [Tpuxkaz «03» despamns 2025 r. Ne 26-K
09:56:19 p P PO
+04'00"

PABOYAS ITIPOTPAMMA YYEBHOU JUCIUILIVHBI

OY /.12 XUMUs
00111€00pa30BaATEJIBHOI0 HUKJIA
OCHOBHO# 00pa30BaTeILHON MPOrPaMMBbI
Yray0aeHHbli YPOBEHb

43.02.15 IloBapckoe M KOHAMTEPCKOE €10
npoduib 00yuyeHHsi: eCTeCTBEHHOHAYYHBIN

2025



PACCMOTPEHO HA 3ACEJAHUU
[IpenmMeTHO-IMKIIOBOM KOMHUCCUU
0011e00pa3oBaTeNbHBIX TUCITUTIIINH
[Ipencenarens
N.B. Kpununa

2025r.

COI'JTIACOBAHO
[IpeaMEeTHO-UIMKIOBOM KOMHUCCHUEN
JTUCLUIUIMH U MOJIYJICH
po(hecCHOHANFHOTO 1IUKIIA
[Ipencenarens
H.B. MockaeBa
2025r.

OJOBPEHO
3amectutens qupekropa FAIIOY
«HI'TK»

H.II. CBupunenko
2025r.

Cocrasutens: Konoanosa O.A., npenogasarens ['AIIOY «HI'TK»

ConepsxkaHue MporpamMMbl pean3yeTcsi B MPOLecce OCBOCHUS CTYJEHTaMU
OCHOBHOM 00pa30BaTENbHOW MPOrpaMMbl C TOJIYYEHHEM CPEIHEro OOIIero
oOpazoBaHus, pa3paboTtaHHol B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC COO, a
takxke ¢ yuérom tpedoBanuii GI'OC CIIO 43.02.15 [loBapckoe U KOHAUTEPCKOE

Ji(Si (o

PabGouast mporpamma y4ueOHOW MHUCIMIUIMHBI COAEPKHUT TPOPUIBHYIO
COCTaBIISIOILYI0, HMEFOIIYI0 MPOPECCUOHAIBHO OPUEHTUPOBAHHOE COIEpKaHUE’

aKTyalu3aluu

Hara Pe3ynprarel akTyanusanuu [Hoamuce

pazpaboTuuka

L Mpogheccuonanvro opuenmuposannoe codeprcanue ¢ mexcme npozpammol 6bL0€1eHO

Kypcueom.




COJEP)KAHME

1. OGmas xapakTepucTuka paboueild mporpamMmMbl 001Ie00pa3oBaTEIHLHOM
TUCTIMTUTAHBI « XM

2. CtpykTypa u copepx anue o01eo0pa3oBaTeNbHON JUCIUILIUHBI

3. YcioBus peanu3zanuu mporpamMmel 00111e00pa3zoBaTeIbHOM
TUCIIUTLTAHBI

4. KoHTpOJIb 1 OLIEHKA PE3YJIbTaTOB OCBOCHHUS 00111€00pa30BaTEeIbHOM

TUCIUTLIINHBI

16
31

35



1. O0masi xapakTepucTUKa pado4yeil mporpaMMbl 00111€00pa30BaTEIbHOIM
AUCUMILTHHBI « XUMUD)

1.1. MecT0 aUCHUIUIMHBI B CTPYKType OCHOBHOH NPo¢ecCHOHAIbHOM
00pa3oBaTe/IbHOI MPOTrPAMMBI

OO61eoOpazoBaTenbHas AUCHUIUIMHA «XHUMHUSD» SBISETCS 0053aTelIbHON
4yacThlo  00Ie00pa30BaTENLHOTO IMKJIAa 00pa3oBaTeIbHOM IMporpaMMbl B
cootBerctBUM ¢ PI'OC CIIO mno cneumansHoctd 43.02.15 IloBapckoe wu
KOHJUTEPCKOE JIEIO.

TpymoeMKOCTh AUCIMIUIMHBI «XUMUS» Ha YIIIyOJICHHOM YPOBHE COCTaBIISET
144 4aca, u3z koropbix 102 vaca — 6a3oBwIif Moaynb (7 paznenoB) u 42 vaca —
NPUKIAAHOW MOAyJb (2 pasaena), BKIIOYAIONIUNA MPAKTHUKO-OPUEHTUPOBAHHOE
coJiep kKaHue, yCUIHMBArolee MPO(PUIbHYIO COCTABJISIONIYIO MO CIEIHAIbHOCTH
43.02.15 TToBapckoe U KOHIAUTEPCKOE JIEIIO.

[IpuknanHoi MOIyJb BKIIOYAET JABa pasnena. Pazgen 8§ «Xumus B ObITY U
MIPOU3BOICTBEHHOM JIEATEILHOCTH YEJIOBEKa» pea3yeTcs Ha MaTepHalie KeHcoB,
CBS3aHHBIX C DKOJIOTHYECKOU 0€30IIaCHOCTBIO M OIICHKOM ITOCIIEACTBUHA OBITOBOU U
MPOU3BOJICTBEHHON  JIEATEIBHOCTH OYIyIIEro CIENHAIMCTa TMOBapCKOro U
KOHJTUTEPCKOTO Jea.

Paznen 9 cBs3an ¢ Oyayieit mpodeccrnoHaabHOM ASSATeIbHOCTBIO CTYICHTOB —
onocepa (KuBbIE OpraHW3Mbl) W HAMpaBiICH Ha HW3Y4YCHUE HCCIIEIOBAHUNA U
XUMHUYECKOTO aHajn3a 00beKTOB OHOChEepHI.

1.2. Hesaun v mui1aHUpPyeMble Pe3yJibTAThl 0CBOCHH S AUCIUIIIUHBI
1.2.1. Hean 1 3a1aun 0011€00pPa30BaATEIbHON IMCIUTLTHHBI

®opMUpPOBAHUE Y CTYJCHTOB XWUMHYECKOM COCTAaBIISIIOIIEH €CTECTBEHHO-
HAy4YHOM KapTUHbI MHUpA KaK OCHOBBI MPHUHSTUSA PEIIEHUH B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO NTOBEJICHUS B IPUPOIHOM Cpee.

3ajauM JTUCUUIINHBI:

1) chopMupoBarh NMOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMUUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LIEJIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS TPOBOJUTH PACUYETHl MO XUMHUYECKUM (QopMynaMm U
YpPaBHEHUSIM XHUMHUYECKHX PEaklHil, IUIAHUPOBATh U HUHTEPIPETUPOBATH
PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEACHUSI XUMHUUYECKHX HKCIEPUMEHTATbHbIX
HCCIIEIOBAaHUM C COOIOIEHUEM TTPaBHII 0€301aCHOT0 OOpallleHUsl ¢ BEIIECTBAMH U
71a00paTOPHBIM 000PYAOBAHUEM;



4) pa3BUTh YMEHHUSI aHAJIM3UPOBATh, OLICHUBATh, IPOBEPATH HA TOCTOBEPHOCTh
1 00001aTh HHPOPMAITUIO XUMUYECKOTO XapaKTepa U3 Pa3IMUYHbIX HCTOYHUKOB,;

5) chopMupoBaTh YMEHHUS TPOTHO3UPOBATH MTOCIIEICTBHSI CBOCH eI TEIIEHOCTH
U XUMHUYECKUX MPUPOTHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chbopMHUpPOBATH MOHUMAHKUE 3HAYMMOCTH JIOCTHXKEHUN XMMUYECKON HayKH U
TEXHOJIOTUM JJIsl pa3BUTHUS COIIMATIBHON 1 TPOU3BOICTBEHHOM cep.
1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOCHHSI  001I€00pa3oBaTeJIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO



Koa un
HAHMEHOBaHMHE
bopmupyembIx
KOMIIeTeHII Ui

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS JMCIUIJIHHBI

O6mmue!

JMCcuunIMHAPHbIE?

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aja4
npoecCHOHABLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B wactu TpynoBoro Bocnuranus (II'TH):

- TOTOBHOCTb K TpPYIy, OCO3HAaHHE LIEHHOCTH MAacCTEpCTBa,
Tpynoiooue;

- TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKON U
COLIMATILHOWM HAMpPaBICHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH,

IUIAHUPOBaTb U CaMOCTOSITENIbHO  BBIIIOJIHATH  TaKylo
NeSITebHOCTD;
- HMHTEpeC K pa3IuyHbIM cdepam TpodecCHOHATHLHON
NeSITEbHOCTH,
OBanagenue YHHMBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJIbHbIMH AeHCTBUAMM:

a) 0a30BbIe JJOrHYecKHe AeHCTBHS .

- CaMOCTOSITENIbHO (POPMYTHPOBATH M aKTyaIU3HPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS JIJIs
CpaBHEHUS, KJIacCUPUKAUKA U 0000IICHUS;

- ONpEeNeNsITh LEIu JeATEIbHOCTH, 3aJaBaTh MNapaMeTpbl U
KPUTEPHUU UX TOCTUKECHUS;

- BBUBJIATH  3aKOHOMEPHOCTH U IPOTUBOPEYMS B
paccMaTpUBAEMbIX SIBJICHHUSIX;

- BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YyJbTATOB IEJNSAM, OICHHUBAaTh PHUCKHU

MOCIIEACTBHUI JCSITECIbHOCTH,

- pa3BHUBaTh KPCATUBHOC MBIIIJIICHHUE ITPU PCIHICHUHN ) KU3HCHHBIX
npodiem

0) 0a30BbIe HCCJIEI0BATEIbCKHIE eliCTBUS:

- BJIAZICTh CHUCTEMOM XMMHUYECKUX 3HAHMH, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIOIME TOHATUSA (XMMHYECKMH JJIEMEHT, aTOM,
BIIEKTPOHHAsI 000JI0YKA aToMa, s-, P-, 0-3JIeKTpOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
NIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCICHHS, XUMHYECKas
CBS3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBII 00bEM, yriepOoaHbIi
CKeJeT, QyHKIMOHAIbHAs IPYIIIA, PaJUKall, U30MEpUsi, U30MEPHI,
TOMOJIOTUYECKUM psAJ, TOMOJIOTH, YTIEBOAOPOMABI, KHCIOPOA- U
a30TCoJiepXKalllie  COEJMHEHMs, OWOJIOTMYECKH  aKTHBHbBIE
BemiecTBa (YriaeBOJbl, JKHUPBI, OEJIKH), MOHOMEp, IIOJIHUMED,
CTPYKTypPHOE  3BEHO, BBICOKOMOJIEKYJIIDHBIE  COEAVHEHMS,
KpUCTAJJIMYECKAsl pellIeTKa, TUIIbI XUMHYECKHX peakuui
(OKHCIIUTENIBHO-BOCCTAHOBUTEINBHBIE, 9K30- U 3HIOTEPMUYECKUE,
peakuuu ~ MOHHOro  OOMEHa),  pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JIEKTPOIUTHYECKAsT AUCCOLUALINS, OKUCIIUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKON PEAKLINN, XMMUYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPHsI XUMUYECKOTO CTPOEHUS
OpPraHNYeCKUX BEILIECTB AM. byrtneposa, TEOpHUs
JIIEKTPOJIUTUYECKON NUCCOLMAUK, IEpUoAUYeCKUN 3akoH [I.1.
MenneneeBa, 3aKOH COXPAaHEHHUS MAacCChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI S3BIK XUMHH, (aKTOJIOIMUECKHE CBEIECHUS O
CBOIICTBaX, COCTaBe, MOJYYEHUHU U 0€30IaCHOM HCIIOJIb30BAHUU
BaXHEUIIMX HEOPTaHUUECKUX U OPTraHUYECKUX BEIECTB B OBITY U
MIPAKTHUYECKON JIEATEIbHOCTH YEJIOBEKA;

- YMETb BBIABJIATH XapaKTEpHbIE NPHU3HAKU U B3aHMMOCBA3b
M3YYCHHBIX TOHSATUH, NPUMEHSATh COOTBETCTBYIOIIME MOHSATHUS

! Vka3bIBaroTCS IMYHOCTHBIE M METaNpeaMeTHbIe pesyiibrathl n3 ®I'OC COO (B mocneaneit penakuuu ot 12.08.2022) B oTriarosibHoit hopme, GopMHpyeMbie 0011e00paZoBaTebHOI

JMCLMITINHOMN

2 ucumrunHapHbie (MPeIMETHbIE) Pe3yIIbTaThl YKa3bIBAIOTCS B COOTBETCTBUHU C METOIMKOMN TIPENOIABAHMS JUCIUILTHHBI




- BIIQJCTh HAaBBIKAMH  y4e€OHO-HCCIICIOBATCIIbCKOW U
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3pelIeHuUs MpooIiem;

- BBISBIIATH MPHYUHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJIM3UPOBaTh 3a/lady, BBIABUTATH TUIIOTE3y €€ PEIICHUs,
HAaXOJWTh  ApPryMEHTBl  JUIS  JIOKA3aTelbCTBA  CBOMX
YTBEPKACHHIA, 33]1aBaTh MapaMETPhl K KPUTESPHUH PEIICHUS;

- aHAJIM3MPOBATh IIOJYYCHHBIC B XOJC PEIICHUSA 3aJa4u
pe3yNbTaThl, KPUTUYECKH OICHUBATh WX JOCTOBEPHOCTb,
IIPOrHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yMeTh TIEPEHOCHUTh 3HAHHWS B II03HABATCIBHYIO U
MPAKTHUYECKYIO 00JaCTH KU3HEACATCIILHOCTH,

- yMeTh HMHTETPUPOBATh 3HAHHUS W3 Pa3HBIX NPEIMETHBIX
obnacreii;

- BBIJIBUTaTH HOBBIE MHJIEH,
MOJIXOJIbI U PEIICHUS;

- CIOCOOHOCTh MX MCIIOJIL30BaHUS B IIO3HABATEIILHOM U
COILIMAJILHOM MPAKTUKE

npeajaratb  OpPUIMHAJIBHBIC

IIPU ONMCAaHWU CTPOEHUS M CBOWCTB HEOPraHWYECKUX U
OpPraHMYEeCKUX BEIIECTB W HUX [MPEBpAIICHUHN; BBIABISATDH
B3aUMOCBSI3b ~ XMMHMYECKMX 3HAHMM C  TMOHATHAMH U
IIPEJICTAaBICHUSIMU IPYTMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- YMETh MCHOJIb30BaTh HANMEHOBAHUS XUMHUUYECKHX COECIMHEHUM
MEKIYHApOAHOTO COK03a TEOPETUUECKON U TPUKIIATHOW XUMHUH U
TPUBUAIbHBIE HAa3BaHUS  BAXHEWIIUX  BELIECTB  (ITUJICH,
alleTUIICH, IIIULEpUH, GpeHol1, popMabaerus, yKCycHas KUCIOoTa,
[JIMLWH, YrapHbld ra3, YIJIEKUCIBbIM Tra3, aMMHaK, ramieHas
U3BECTb, HETralleHas W3BECTb, MHUTbEBAs COJA U JAPYTUX),
COCTaBNATh (POPMYJIbl HEOPTaHUYECKUX U  OPraHUYECKHX
BEUIECTB, YpPAaBHEHUS XHMHUYECKUX PEAKIUi, OOBACHATh HX
CMBICJI; TOATBEPKAATh XapaKTEpHble XUMUYECKHE CBOKCTBA
BEUIECTB COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMU U 3alUCAMU
YPAaBHEHUN XUMHUUYECKUX PEAKLIUM;

- yMeTb yCTaHaBIMBaTh  IMPUHAUIEKHOCTb  HM3YyUEHHBIX
HEOPraHWYECKUX M OPraHUYECKHUX BEIIECTB K OIPEACICHHBIM
KJIaccaM U TpyIlllaM COEAMHEHUN, XapaKTepru30BaTh UX COCTaB U
BAKHEWILIME CBOMCTBA; OMPENEIATh BUIbl XMMHUYECKUX CBS3EH
(xoBaJIeHTHasi, WOHHAs, MeTaJJIMYecKasl, BOJOPOJHAsA), THIIbI
KPUCTANIMYECKUX  PEUIETOK  BEUIECTB;  KJIACCU(PUIMPOBATH
XUMHUYECKHE PeaKIUy;

- copMHpOBaTH MPEACTABICHHUS: O MaTE€pPUATbHOM EIUHCTBE
MUpa, 3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SIBJICHUI MPUPOJIBI; O
MECTE M 3HAYEHHWU XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK U €€
poiu B OOEcreueHUuu yCTONYMBOIO Pa3BUTHS YEIOBEUYECTBA: B
pEeLIeHUH MTPOOIIEM IKOJIOTUYECKOM, SHEPreTHUECKON U MHUILEBON
0€30MacHOCTH, B Pa3BUTUU MEIULUHBI, CO3JaHUU HOBBIX
MaTepHajoB, HOBBIX HCTOYHHKOB OJHEPIrUU, B OOECICYEHUH
palMoHaIbHOIO  MPUPOIOIONB30BaHMS, B  (HOPMUPOBAHUU
MHUpPOBO33pPEHUSI M OOIIeH KyJabTypbl 4eJOBeKa, a Takke
HKOJIOTMYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBbBIO U
MPUPOAHOM Cpelie;

- BJIQJIETh CHCTEMOM XMMHYECKHX 3HAHHM, KOTOpas BKJIOYAET:
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OCHOBOIIOJIATAIOLINE TOHATHS  (JIOMOJIHUTENBHO K CHCTEME
HNOHATUM  0a30BOrO  YpPOBHsS) - H30TONbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSHME aToMa, T'HMOpHIu3alus aTOMHBIX
opOutanei, xumuueckas cBs3b (" " m "', KpaTHBIC CBS3M),
MOJISIpHAsi KOHLEHTpalus, CTpyKTypHas (opMyia, u3oMepus
(cTpykTypHasi, reoMerpuueckas (LMC-TpaHC-U30MEPHUsI), THIIbI
XMUMUYECKUX peakluil (roMO- M TeTeporeHHble, oOpaTUMble U
HEOOpaTUMBIE), pacTBOPHI (MCTHHHBIC, TUCIIEPCHBIE CHUCTEMBI),
KPUCTANIOTUAPATBI,  CTENEHb  JAUCCOLMAIMM,  DJICKTPOJIU3,
KPEKUHT, pU(OPMHUHT); TEOPUHM W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIeKallue B OCHOBE IMMOHMMAaHUS
IPUYMHHOCTY U CHCTEMHOCTH  XHUMHYECKUX  SIBJICHUH,
COBPEMEHHbIE IMpPEJACTAaBJICHUsI O CTPOEGHUM BeElecTBa Ha
aTOMHOM, MOJIEKYJISIPHOM W  HaJIMOJIEKYJSIPHOM  YpPOBHSX;
OpPEJCTaBICHUs O  MEXaHU3MaX XUMMUYECKHX  PEaKIMi,
TEPMOJMHAMHYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTAX HX
IPOTEKaHMs, 0 XUMUYECKOM PaBHOBECUH, IUCHIEPCHBIX CHCTEMAX,
(akToNIOrMueCcKre CBEACHMS O CBOMCTBAX, COCTaBE, IOIYYEHUH U
0€30IacHOM HCIIOJIb30BAaHUM BAKHEHIIMX HEOPraHUYECKUX U
OpraHMYECKHUX BEUIECTB B OBITY M IMPAKTHUUECKOHN AESITEIbHOCTU
YeJoBeKa;  OOLIMX  HAy4YHbIX [PUHLIMIAX  XMMHYECKOTO
MIPOM3BOJICTBA (HAa HpHUMEpE INPOM3BOJACTBA CEPHOM KHUCIIOTHI,
aMMHaKa, MeTaHoJa, HepepaboTKu He(TH);

- yMeThb NPOBOJUTH pacueThl MO XUMUYECKUM (GopMysaM u
YPaBHEHHSAM  XMMHMUYECKHX PEAKUUH ¢  HCIOJIB30BAaHHEM
¢u3znyeckux BeMMUMH (Maccel, oObeMa Tra3oB, KOJIMYECTBA
BEIIIECTBA), XapaKTEePU3YIOLIMX BELIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: pacyeThl MO HAXO0XKACHHUI0O XMMHUYECKOH (opmyIs
BEIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa peaklyu, €clid OJHO M3 MCXOAHBIX BEIIECTB JaHO B
BU/JIE PaCTBOpA C ONPEIEIEHHON MacCOBOM 10JI€M paCTBOPEHHOIO
BElIeCTBa WJIM JaHO B M30bITKE (MMEET MPHUMECH); PacyeThl
MaccoBOW WM OOBEMHOM JI0JM BBIXOJA MPOIYKTAa PEAKIIHU;
pacyeTsl TermioBoro 3ddekra peaknuii, 00beMHBIX OTHOIICHUH
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ra3os;
- YMCTb BbBIIBJIATH XapPaKTCPHBIC IPU3HAKU W B3aUMOCBA3b
W3YYCHHBIX IOHATUH, INPUMEHATH COOTBETCTBYIOLIME IOHSATHUSA
IIPU  OIMCAaHUU CTPOCHUS M CBOWCTB HEOPraHUYECKUX W
OPraHMYECKHX BEUIECTB M WX IPEBPALICHUM; BBIABIATH
B3alMOCBA3b XUMHNYCCKUX 3HAaHUH C IIOHATUAMHA u
IPEJCTAaBICHUAMU APYTUX IPEAMETOB JUlsl 00Jee OCO3HAHHOI'O
IMOHUMAHUS U OOBICHEHHUS CYHIHOCTH MaTCpUuajibHOro CANHCTBA
MHUDPA; MCIOJIb30BaTh CHUCTEMHBIE XMMHWUYECKHE 3HaHWS I
OOBSICHEHUS U  IPOTHO3UPOBAHUS  SBJICHUM, HMEIOIIMUX
€CTECTBEHHOHAYYHYIO IPUPOAY;

- YMCTb UCIIOJIb30BATh HAMMCHOBAHUA XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ
MEXIyHapOJHOI'O COI03a TEOPETUUECKON U NPUKIIAIHON XUMHUU U
TPUBHUAJIBHBIC HAa3BaHWA BCHICCTB, OTHOCANIUXCA K H3YUCHHBIM
KjlacCaM OpraHWYeCKUX M HEOPraHW4eCKHX COCIUHEHUM;
HCIIOJIB30BAaTh XMMHYCCKYIO CHUMBOJIMKY Ui COCTaBJICHUA
dbopMya  HEOpPraHMYECKHMX  BEIIECTB, MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEpPHYTBIX, COKpAIIEHHbIX U CKEJETHbIX)
dopMya OpraHMYECKMX BEIECTB; COCTABIATh YPAaBHEHUS
XUMHAYECKMX  pEaKUMd W pacKpelBaTb HMX  CYIIHOCTB:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKLUUi  IOCPEACTBOM
COCTaBJIEHUSI AJIEKTPOHHOIO OajaHca 3TUX peaklMi; peakuui
MOHHOTO OOMEeHa TMyTeM COCTaBJIEHUS MX TOJHBIX |
COKpAallCHHBIX HOHHBIX YPaBHEHHW; peakuuid T'UAPOIIN3a,

peaKuHﬁ KOMHJ’ICKCOO6p33OBaHI/I5{ (Ha npumepe
THAPOKCOKOMIUZICKCOB IHHWHKAa H .’:U'IIOMI/IHI/H[); MOATBCPKIAATH
XapaKTCPHBIC XUMHWYCCKUC CBOMCTBaA BCIICCTB

COOTBETCTBYIOIIUMH JKCIEPUMEHTAMHU W 3alUCIMH YPaBHEHHMU
XUMUYECKUX PEAKIUN;

- YMeTh KJIacCU(PUIMPOBATh HEOPraHUYECKHE U OpPTaHUYECKUe
BEIIECTBA M XMMHMYECKHE PEAKIIMH, CAMOCTOSTENIbHO BBIOMPATH
OCHOBaHUS M KPUTEPUU [UId KiIacCU(PUKAIMM U3ydaeMbIX
XMUMHUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTaB U BaKHEHIINE
CBOMCTBA BEIIECTB, MPUHAUICKAIUX K ONPEAEICHHBIM KJIaccam
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W TpyIllnaM COeAMHEHHH (TPOCTble BEIIeCTBA, OKCHUBI,
THJPOKCUBI, COJM; YTJIEBOJOPOJbI, MPOCThIE 3(PHPHI, CHUPTHI,
(beHobI, anbaeruapl, KETOHbI, KAPOOHOBBIE KHCIOTHI, CIOKHbBIE
3QUpBI, KHUPBI, YIIEBOJAbI, aMUHBI, AMHUHOKHUCIOTHI, OENKH);
IIPUMEHATh 3HAHUS O COCTaB€ M CBOWCTBAX BELIECTB JUIS
AKCIIEPUMEHTAJIbHOW  IPOBEPKU  TUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH NIPOTEKaHUs XMUMHYECKUX peaKkluid Hu
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHUS;

- yMeTh NOATBEPKJIaTh HAa KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH  PEAaKIIMOHHOM  CIIOCOOHOCTH  OpraHMYECKHX
COCIMHEHUIN OT KPATHOCTH U THra KoBajleHTHOU cBs3u ("TF " u
"'"), B3aMMHOTI'O BJIMSIHHSI aTOMOB U IPYII aTOMOB B MOJIEKYJaxX; a
TaKk)Ke OT OCOOCHHOCTEH pealu3aliy pPa3uYHbIX MEXaHHU3MOB
IIPOTEKAHUs PEAKLINN;

- YMETb XapaKTepHu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y>KICHHOM COCTOSIHUHM) M MOHOB XMMHYECKHUX
anemeHtoB 1 - 4 mepuonoB Ilepumommueckoit cucremst [.U.
MenzeneeBa 1 UX BaJI€HTHbIE BO3MOKHOCTH, UCIOJIb3YS MOHATHUS
"s", "p", "d-anekTpoHHBIe" OpOHMTAIIN, YHEPreTHUECKUE YPOBHHU;
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMUMHUYECKHX
3JIEMEHTOB M 00pa3yeMbIX MMH COCIMHEHHH IO MepuojaM u

rpynmaM;

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
CpeZCcTBa IOUCKA,
aHanu3a u
UHTEPIpETaun
UHPOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32,144
npodhecCuoHaNBHOM
JeSITeITbHOCTH

B o6sactu nenHocTu Hay4unoro nosuanusi (HITo3.):

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOMN
HPAKTHKH, OCHOBaHHOTO Ha  JWaiore  KyJIbTyp,
CIOCOOCTBYIOIIEr0 ~ OCO3HAHMIO ~ CBOEr0  MecTta B
MIOJIMKYJIBTYPHOM MHPE;

- COBEPIIECHCTBOBAHUE A3BIKOBOW M YHUTATEILCKON KYJIBTYPHI
KakK CpE€acCTBa B3aHMO)IeﬁCTBH5I MCXKAY JIIOAbMU W IMO3HAHUA

MUDPA;
- OCO3HAHHUE IICHHOCTH HAy4YHOW NeATeNbHOCTH, TOTOBHOCTb
OCYLIECTBIISATh IIPOEKTHYIO " HCCIIEIOBATEIBCKYIO

JIEATEIIbHOCTh MHJIMBUAYAJIHHO U B TPYIIIIE;

- YMETh IUIAHUPOBATh U BBINOIHATh XUMUUYECKUM SKCIIEPUMEHT
(mpeBpallieHss OpPraHMYECKUX BEIIECTB TP  HArpeBaHHH,
MOJIyYEHUE ATUIIEHA M H3YYEHHE €ro CBOMCTB, KaueCTBEHHBIE
peaKkiMy Ha albJerHiabl, KpaxMmal, YKCYCHYI KHCIOTY;
JeHaTypanusi OENKOB TpU HarpeBaHUH, I[BETHbIC peaKIUu
OCJIKOB; TPOBOJUTH PEAKIMM HMOHHOTO OOMEHa, OIpPEACNAThH
Cpealy BOJHBIX pacTBOPOB, KaUeCTBEHHBIC PEaKIIUU HA CyIb(aT-,
KapOOHAaT- W XJOPUI-aHUOHBI, HA KAaTHOH aMMOHWUS; pEIIaTh
JKCIIEpUMEHTANIbHbIE 3a7aud 1o Temam "Meramibsl" u
"Hemetannbl") B COOTBETCTBMM C MpaBUJIaMH  TEXHHUKH
Oe3omacHOCTH TIpu OOpaIlleHUuH ¢ BEIIeCTBAMU U TaOOPATOPHBIM
000py/IOBaHHEM; TIPEJICTABISATH  PE3YJAbTAaThl XHMHUYECKOTO
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OsJaagenue YHHUBepPCaJbHbIMH
M03HABATEJILHBIMM JeHCTBUSIMU:

B) padora ¢ nHopmaumeii:

- BJIaJICTh HaBbIKAMH MOJTy4YeHHs HH(OPMAIMK U3 UCTOYHUKOB
pasHbIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalM3, CHUCTEMAaTU3AlMI0 M HWHTEPHpEeTalnio HHPOpPMALUU
pas3INYHbIX BUAOB U (POPM IPEJCTABICHHUS;

- co37aBaTh TEKCTHl B pPAa3MYHBIX (popMaTax ¢ ydeTom
Ha3HaueHUs MH(pOpMAIMKU U LEJNEeBON ayIuTOpPHM, BHIOMpas
ONTUMAIIEHYIO (DOPMY MPEICTABICHHUS U BU3YyaJIH3aIHH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh UH(POPMALUH, €€
COOTBETCTBHUE MMPABOBBIM U MOPAJIbHO-ITHYECKIM HOpMaM;

- UCIOJIb30BATh cpeactBa  MHQOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH B PEHICHUH KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX M OpraHU3allMOHHBIX  337a4  C
coOII0ICHUEM TpeOoBaHMI SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TMIMEHBI, PecypcocOepexeHus, MpPaBOBbIX U
ATHYECKHX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIaJIeTh HaBbIKaMM PacllO3HaBaHMA U 3aILUTHl HH(popMaIu,
MH(OpPMallMOHHON 0€30MaCHOCTH JIUYHOCTH;

Y4eOHbIMU

AKCIIEpUMEHTa B (opMe 3alUCH YPaBHEHHI COOTBETCTBYIOIIMX

peakumii W (GOPMYIHMPOBAaTH BBIBOJABI Ha OCHOBE JTHX
pe3yJIbTaToOB;
- YyMeThb  aHAJIM3UPOBAaTh  XHUMHYECKYI0  HH(OpMAIHIO,

MOJIy4aeMyl0 W3 Pa3HbIX HCTOYHHKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb UHTEpHET U Ipyrue);

- BJIaJIETh OCHOBHBIMHM METOJaMU HAYYHOI'O MO3HAHUS BEILIECTB U
XUMHYECKUX SIBJICHUH (HAOJIIO/ICHNE, U3MEPCHHE, YKCIIEPHUMEHT,
MOJICIIUPOBAHUE);

- YMETh MPOBOJUTH pacueThl MO XUMHYECKUM (opmyliaM u
YpPaBHEHUSAM XUMHUYECKMX PEaKUMid C  HUCHOJIb30BaHUEM
(U3MYECKUX  BEJIMYHMH, XapaKTepPU3YIOIIMX  BEIIECTBA C
KOJMYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpMabHBIC
yCJIOBHSI)  Ta30B, KOJMYECTBA  BEIIECTBA;  HMCIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAHWUS IS TPUHIATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIlUsiX, CBSI3aHHBIX C BEUIECTBAMHU
Y UX IPUMEHEHUEM;

- YMETh CAMOCTOSITEJIbHO INIAHUPOBATH U IPOBOJIUTH XUMUYECKUN
AKCIIEPUMEHT (MOJyYE€HUE U U3YYEHUE CBOMCTB HEOPTAHUYECKUX
i OpraHUYECKUX BEIICCTB, KauyeCTBEHHEIC peakiuu
YIJIEBOJOPOJOB PA3IUYHBIX KIIACCOB M KUCIOPOACOIEPKAIIUX
OpraHWYECKUX BEIIECTB, pEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 110
pacrlo3HaBaHUIO HEOPTAaHUYECKUX M OPraHUYECKHX BEIIECTB) C
COOJTI0ICHHEM MPABHIT O€30MTACHOTO OOPAIICHUS C BEIIECTBAMHU U
nabopaTopHbIM  o0opynoBaHueM,  (QOpMYyITUPOBaTH  IENH
MCCJIEIOBAHUS, TPEOCTABIISITh B PA3IMYHON (popMe pe3yibTaThl
AKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCT;
- YMETh OCYIIECTBIISATH II€JICHANPABICHHBIN MOUCK XUMHYECKOU
uH(pOpMallMi B Pa3jMYHBIX MCTOYHMKAX (HaydHas U ydeOHO-
Hay4Hasl JIMTepaTypa, CPeACTBa MAacCOBOW HMH(POpPMAIIUH, CETh
WNHuTtepHeT u Apyrue), KpUTUUECKH aHAIM3UPOBATh XUMUYECKYIO
uHpopmMalnio, mepepadaThiBaTh €€ U HCIOJIb30BaThb B
COOTBETCTBUU C IMOCTABJICHHON yueOHO 3a1aueii;

- BJAJETh CHUCTEMOW 3HAaHMM O METOJAaX HAYYHOTO MO3HAHMS
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SBJICHUM MPUPOJbI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax M
YMEHUSIMH TPUMEHATh 3T 3HAHUS NPU DKCIEPUMEHTAIBHOM
UCCJIIOBAHUM BELIECTB U i1 OOBSCHEHHS XUMHYECKHX
SBJICHUM, HMEIIMKUX MECTO B MPUPOJE MPAKTUUYECKOU
JIeATEIbHOCTH Y€JIOBEKA U B IIOBCEIHEBHOW KU3HH;

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH U
paborartsb B
KOJUIEKTHBE U
KOMaH/JIe

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOOIIPEIEIIECHHUIO;

-OBJIAJICHUC HaBBEIKAMM y4e0HO-UCCIIeIOBATEILCKOMH,
MIPOEKTHOM M COIMAIbHOMN JIEATECIIbHOCTH;

OBiajeHue  YHHBEPCAJbLHBIMH  KOMMYHHUKATHBHBIMH
JelCTBUSIMM

0) coBMecTHAasl 1eATeJIbHOCTD.

- MOHUMATh M HCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHIUBUTyJIbHOU PabOTHI;

- MPUHUMATh LeIu COBMECTHOM JIeSITEILHOCTH,
OpraHW30BBIBATH M KOOPJAMHHPOBATH JCHCTBUA IO €€
JIOCTHKEHUIO: COCTABIIATH IJIaH ACHUCTBUM, pacripeAessiTh pOIu
C YYeTOM MHEHUW YYaCTHUKOB OOCYXJaTh pE3yJIbTaThl
COBMECTHOM paboThI;

- KOOPJMHHUPOBAaTH M BBHIMOJHATH pPabOTy B YCIOBHUAX
peanbHOro, BUPTYaJIbHOTO " KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJISITh IMO3UTUBHOE CTPATErMUYECKOE IMOBEICHHE B

CaMOCTOATCIIBHOCTH H

paanqHHx CI/ITyaHI/IﬂX, HpOSIBJ'ISITB T BOp‘IGCTBO 158
BOOOpakeHue, ObITh MHUIIUATUBHBIM

Oeiaaaenue YHHUBeEpPCAJIbHbIMU peryJasiTHBHbIMH
JeHCTBUSIMU:

') MPUHSTHE ce0si U APYTUX JIIO/Aeii:

- TpPUHAMATh MOTHBBI M apTYMEHTBHI JAPYTUX JIOAEH MpHu
aHaJIN3e Pe3yNIbTaTOB JCATEIIEHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFO/IeH Ha OMIHOKH;
- pa3BHUBATh CITIOCOOHOCTH TOHUMATH MU C TTO3UIIHH JIPYTOTO
YeIIOBEKa;

- YMeTh IUTAHUPOBATh U BBIMOJHATH XUMUYECKHNA 3KCIIEPUMEHT
(mpeBpallleHusi OpPraHMYECKUX BEIIECTB MpPH HarpeBaHUU,
[IOJIyY€HHUE ATHJIEHA M HM3YyUYEHUE €ro CBOWCTB, KAYECTBEHHbBIC
peaKiuu Ha  albJIETHJbl, KpaxMal, YKCYCHYIO KHUCIOTY;
JeHaTypauusi O€JIKOB IpU HarpeBaHUM, IBETHbIE pEaKLUU
OENKOB; MPOBOAWTH PEAKIMM HOHHOTO OOMEHa, OIpeAemsiTh
Cpey BOAHBIX PaCTBOPOB, Ka4eCTBEHHBIE PEAKIIUU Ha CyIb(aT-,
KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATHOH aMMOHHS, pelIaTh
IKCIIEpUMEHTANIbHBIE  3amaur 1o Temam  "Meramisl"  u
"Hemeramnel") B COOTBETCTBMM C TMpaBWIAMHU TEXHUKH
0€30MacHOCTH MPU OOpaIEHNH C BEHIECTBAMH U Ja00paTOPHBIM
000pyZOBaHUEM; TMPEJCTABIATh PE3YNbTaThl XUMHYECKOIO
SKCIIEPUMEHTa B (pOpMe 3alUCH YPaBHEHHM COOTBETCTBYIOIIMX
peakuMii ¥ (GOpPMYIMPOBaTH BBIBOJABI HAa OCHOBE JTHX
pe3yJIbTaTOB;

-yMETb CaMOCTOSTENIbHO TUIAaHUPOBATh U MMPOBOAUTH XUMHUECKUI
AKCIIEPUMEHT (ITOJIyYE€HUE U U3YUYEHHE CBOWCTB HEOPraHUYECKHUX
M OpraHMYecKMX  BEIIeCTB,  KAuyeCTBEHHbIE  pPEaKLUu
YIJIEBOIOPOAOB PA3IUYHBIX KJIACCOB M KHCIOPOJICOIEPIKALINX
OpPraHMYECKUX BEILECTB, PEIICHNE dKCIIEPUMEHTANIBHBIX 3a]a4 I10
pacro3HaBaHUIO HEOPTaHWYECKUX U OPraHUYECKHX BEILIECTB) C
co0uTI0/IeHHEeM TpaBUII G€30I1aCHOT0 OOpallleHus ¢ BEIEeCTBAMU U
nabopaTopHbIM  oOopynoBaHueM,  (QOpMYyJIUpOBaThH  LENH
UCCIIEIOBaHMs, TIPEOCTABIATh B Pa3IMUHON (opMe pe3ybTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OIIEHUBATh UX IOCTOBEPHOCTH;
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OK 07.
CopeiicTBOBaThH
COXPaHCHHIO
OKPYKaroIIEeH Cpenbl,
peCypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
WU3MEHEHHUHU KJIMMAaTa,

B o0sa1actu 3ko0a0rnyeckoro Bocnutanus (OH):

- ¢(hOPMUPOBAHHOCTH IKOJIOTUYECKON KyJIbTYPBI, IOHUMAaHUE
BIMSHHUS  COLUMAJIbHO-DKOHOMMYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE NPUPOJHOW M COLMAJIBHOM Cpelbl, OCO3HAHHE
[J100abHOTO XapaKkTepa IKOJIOTUYECKUX MPOoOIeM;

- IUVIAHUPOBAHKE U OCYIIECTBIICHUE ACUCTBUN B OKPY KarOLIEH
cpelne Ha OCHOBE 3HAHUA 1eJIed YCTOWYMBOIO pa3BUTHUSA

- copMUpPOBATH MPEACTABICHUS: O XUMHUYECKON COCTABIISAIOIIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIU XUMHUU B MO3HAHUU
SBIIGHUN TPHUPOABI, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (yHKIIMOHATBLHOU TPAaMOTHOCTH, HEOOXOIUMOM JIs
pelIeHus MPaKTHUYECKUX 3a7a4 M 3KOJOTUYECKH 0OOCHOBAHHOIO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U NMPUPOJIHOMN Cpefie;

- yMeThb coOJIOAaTh MpaBHJIa 3KOJOTUYECKH IIeJIeCO00pa3ZHOTo

IIPUHIUIIBI YeJI0BEUECTBA, NOBEJCHUS B OBITY W TPYAOBOM MAEATENBHOCTH B LENAX
OepeKIMBOro aKTMBHOC  HENpUATUE  JIEUCTBUHM, MPUHOCAIUMX  BpPEI | COXPAHEHHUS CBOECTO 3J0pPOBbs M OKPYXKAIOLIEH IPUPOIHON
IIPOU3BO/CTBA, OKpPY’KaIOIIEeH Cpene; Cpenbl; YYWTHIBaTh ONACHOCTh  BO3ACHCTBUS HA  JKHUBBIC
3¢ PeKTUBHO - YMEHHUE MIPOrHO3UPOBATh HEOJIAroNPHUATHBIE HKOJOTMUECKUE | OPraHU3Mbl  ONpPEJENICHHBIX  BEIIECTB, IOHMMas  CMBbICI
JICCTBOBATH B IIOCJIE/ICTBHS MPEIIIPUHUMAEMBIX JEHCTBUM, NMPEAOTBPAILATh | ITOKA3ATENs MPEIEIbHOM T0IyCTUMON KOHIICHTPALHH;
Ype3BbIYAHBIX ux; - YMETb IIPOTHO3UPOBATh, aHAJTU3UPOBATh U OLIEHUBATH C ITO3ULIUN
CUTyalusIx - pacmMpeHHe OIbITa JEATEIbHOCTH  SKOJIOIMYECKOH | KOJOTrM4Yeckod Oe30IacHOCTH  IOCJIEACTBUS  OBITOBOM M
HaIIPaBJICHHOCTY; IIPOU3BOJICTBEHHOW JESATEIBHOCTH 4YEJIOBEKA, CBSI3aHHOM ¢
- OBJIa/ICHUE HABBIKAMH y4eOHO-UCCIIENI0BATENBCKOM, IPOEKTHON M | IIepepaOOTKOM BEIIECTB; UCIIOIb30BATh MOJIyYeHHbIC 3HAHUS JUTS
COLIMAIIbHOM eI TEIbHOCTH; OPUHATUS TPAMOTHBIX peIHIeHH npodieM B CHTyalusX,
CBSI3aHHBIX C XHMUCH;
- YMETb OCO3HaBaTb OINACHOCTb BO3JCUCTBHSA Ha JKHUBBIC
OpraHu3Mbl  OIPEJEJICHHBIX  BEIIECTB, IOHMMAas  CMBICI
[OKa3aTesss IPENEIbHOM  JOIMYCTUMOW  KOHLICHTPALMHM, W
NOSICHATHL ~ HAa  NpUMEpax  CHocoObl  YMEHBLIECHHS U
NPEAOTBPALIEHUsT HMX BPEIHOIO BO3ICHCTBUA Ha OpPraHU3M
YEJIOBEKaA.
Koasl 11K \ HaunmenoBanmue IIK (B coorBercTBHE ¢ PI'OC CIIO no cnenuajabHoctu 43.02.15 IloBapckoe M KOHAUTEPCKOE 1€J10)

HaumenoBanue BIIJ]
Opranuzanms 4 BeJeHHe MPoUeccOB NPUTOTOBJIEHUS M NMOAT0OTOBKH K peajn3auuu noay(padpukaToB Ajs 011011, KyJNHAPHBIX U31eJIHH
CJIO’KHOI'0 ACCOPTHMEHTA

K 1.1 OpraHu3oBbIBaTh NOJATOTOBKY pabodnx MeCT, 000pyI0BaHHUS, CHIPbs, MATEPHAJIOB 1JIsl IPUTOTOBJICHUS MOy ()aOpHUKaTOB B COOTBETCTBUU C
MHCTPYKLHUSMHU U peryiaMeHTaMu
IIK 1.2. OcyiecTBiATh 00pabOTKY, MOATOTOBKY SK30TUYECKUX U PEIKUX BUOB ChIPbS: OBOILEH, TPUOOB, PbIObI, HEPHIOHOTO BOJHOTO ChIPbS, AUYN

HaumenoBanue BIIJ
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Koanl IIK \ HaumenoBanue IIK (B coorBercTBUM ¢ @T'OC CIIO no cnennajabHocT 43.02.15 TloBapckoe U KOHANTEPCKOE /1€J10)
Opranunsanus v BeJleHHe NPOLECCOB IPUTOTOBJICHNS, 0OpPMJICHHUS U MOATOTOBKY K peau3aluy ropsiaux 01101, KyJIHHAPHBIX
U3/1eJINi, 3aKyCOK CJIOKHOT0 ACCOPTHMEHTA C Y4eTOM NMOTPeOHOCTell pa3jiMYHbIX KaTeropuii norpeduTesei, BUIA0B U hopM
00CJTy;KNBaHUS
[IK 2.1. Opranu3oBbIBaTh MOATOTOBKY pabounX MeCT, 000pyA0BaHUs, ChIPbs, MATEPHAIIOB JJISl IPUTOTOBJICHUS FOPSYUX OJIFOJI, KyJIMHAPHBIX
W31, 3aKYCOK CJI0KHOI'0 aCCOPTUMEHTA B COOTBETCTBUU C MHCTPYKIMSIMU U PErJIaMeHTaMu
HaumenoBanue BIL
Opranusanus 1 BeJleHHe MPOLECCOB NPUTOTOBJICHNS, 0(OpMJIEHHS U NOATOTOBKH K PeaJTu3aluy X0J0IHbIX 0J110]1, KYyJTHHAPHBIX
U3/1eJIHi, 3aKYCOK CJI0KHOT0 ACCOPTHMEHTA C YYeTOM NOTPeOHOCTel pa3InYHbIX KaTeropuii norpedureJieil, BUA0B U popm
00CJTy;KMBaHUS
[1K 3.1. Opranu3oBbIBaTh MOATOTOBKY pabo4ux MecT, 000pYAOBaHUs, ChIPhS, MATEPHAIIOB AJIsi IPUTOTOBJICHHS XOJIOAHBIX OJII0JI, KyJIMHAPHBIX
W3J1€IMH, 3aKYCOK B COOTBETCTBUH C HHCTPYKLUSIMHU U PETJIAMEHTaMU
HaumenoBanue BIL/]
Opranuzanus 4 BeJeHUE MPOLECcCOB NPUTOTOBJIEHUs, 0(popMIIeHHS U MOATOTOBKY K pPeain3allui X0JI0AHbIX U TOPSIYMX [IeCepToB,
HANMTKOB CJI0KHOT0 ACCOPTHMEHTA C YUeTOM IOTPeOHOCTell pa3jJIMYHbIX KaTeropuii morpeduresieil, BUI0B U (pOPM 00CIy;KMBAHUS
[1IK 4.1. Opranu3oBbIBaTh MOATOTOBKY pabodux MecT, 000pyAOBaHUs, CHIPhS, MATEPUAIIOB JJIsi IPUTOTOBJICHHS XOJIOJHBIX U TOPSIUMX CIaJKHX
OJI10/1, IECEpPTOB, HATUTKOB B COOTBETCTBUU C MHCTPYKIMSMHU U pErJIaMEeHTaMHU
HaumenoBanue BII{
Opranuzanus v BeJleHHe NMPOLEecCOB PUTOTOBJIeHHS, 0(popMJIeHHS U NMOATOTOBKH K peajin3aliu XJ1e000yJ0UYHbIX, MyYHbIX
KOHJIUTEPCKHUX U3/1eJINI CJI0’KHOT0 AaCCOPTHMEHTA € Y4eTOM NOTPeOHOCTel PAa3JIMYHBIX KATeropuii norpedunresieil, BUI0B U (popm
00CJTy:KMBaHUS
IK 5.1. OpraHu30BbIBaTh NOJATOTOBKY pabodnx MecT, 000pyI0BaHHUs, ChIPbs, MATEPHUAJIOB AJISl IPUTOTOBJIEHUS XJI€000yTOUHBIX, MyYHBIX
KOHJUTEPCKUX M3AENIUi pa3HOOOpa3HOro aCCOPTUMEHTA B COOTBETCTBUM C MHCTPYKUHUSMHU U periiaMeHTaMHu
ITIK 5.2. Ocy1iecTBIATh NPUTOTOBJICHUE, XPAHEHUE OT/IEIO0UHBIX MOy (haObpUKaTOB s X1€000yJI0UHBIX, MYYHBIX KOHAUTEPCKUX HU3JIENIUH.
HaumenoBanue BIIL{
Oprasun3zanys 1 KOHTPOJIb TeKyllel AesiTeJIbHOCTH MOJYMHEHHOI0 ePCOHAIA
I1K 6.3. Opranu3oBbIBaTh pecypcHoe obecredeHne AesiTeIbHOCTH MOAUYMHEHHOTO MEPCOHAIA.
HaumenoBanue BILJ]
Beinosinenue padort no npogeccusam padounx 16675 Ilosap, 16472 Ilexkapsn
K 7.1. BrinoHeHNEe MOArOTOBUTENIBHBIX padOT MO MOATOTOBKE pabodyero Mecta moBapa
MIK.7.3 BrIinonHeHne HHCTPYKIMNA U 33/1aHUi MeKapsi 10 OpraHu3alnuu pabovyero Mecra

,Z[J'ISI 0003HaUYCHHU S HanpaBJCHUA BOCIIMTAHUSA HCIIOJIB3YIOTCA CIICAYIOIINE COKpAICHUA:
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[Tpodeccunonanbro-Tpynosoe — [ITH
Oxonornueckoe — OH
Ilennoctu HayyHoro nozHanusa — HIlos.
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2. CTpyKTYypa M cojep:xkaHue 0011eo0pa3oBaTeIbHON JUCHUILTHHBI « X UMM

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 144
B T.4.
OcHoBHOE coaepxaHue 102
BT. 4..

42
TeopeTuyeckoe o0ydeHue

(BKJI. KOHC. 24..+9K3.64.)

MPAKTUYECKHUE 3aHITHS 32
KOHTPOJIbHBIE paOOTHI 10
nabopaTopHEIC 3aHATHUS 18
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:kaHue (colep:KaHue 42
NPUKJIATHOTO MOIYJIs1)
BT. U..
TEOopeTHYecKoe 00yUIeHne 8
MPAKTUYECKUE 3aHATUS 22
na0opaTOpHbIE 3aHATUS 12
NuauBuayanbHbIH NPOEKT (1a/HeT) Ia

IIpome:xxyTouHasi arTrecTanus (IK3aMeH)

Ecnu npedycmompen unousudyanvuviil npoexkm no OUCYUNIUHe, NPOZPAMMA NO €20 Peatu3ayuu

paspabamusiéaemcs OmoeibHO

16




2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

HaumeHoBanue Conep:xxkanue y4e6HOro Mmarepuajia (OCHOBHOE H PO(eCCHOHATLHO-OPHEHTHPOBAHHOE), O6bem | ®opmupye- | Hanpas
pa3iesioB U TeM JadopaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTY.JIb 4acoB Mble JeHue
KOMIIETEH | BOCIHTA
-IHH HUs
1 2 3 4 5
OCcHOBHOE co/Iep:KaHue
Pasnes 1. OcHOBBI CTPOEHHUSI BelleCTBA 8
Tema 1.1. OCHOBHOe co/Iep;KaHue 6
Crtpoenue Teoperuueckoe o0yueHue 4
aTOMOB 1.CoBpeMeHHAsT MOJEIb CTPOCHUsI aroma. JJIEKTpOHHas KoH¢wurypamus aroma. Kmaccudukarms 2
XAMHICCKAX XHUMHYECKUX DJIEMEHTOB (s-, P-, d-a1eMenThl). BaseHTHbIE 351eKTpOHBI. BaseHTHOCT. DiieKTpOHHAsT OK 01 Hllos.
SJICMCHTOB 1 HPUPOIa XUMUYECKOH CBSI3H. DIICKTPOOTPHUIIATEITBHOCTb.
npupora 2.KoBanieHTHast CBsI3b, €€ PA3HOBHIHOCTH M MEXaHHM3Mbl 00pa3oBaHMs (OOMEHHBIA W JIOHOPHO-
XUMUHCCKON akienTopHelii). MonHast cBsi3b. Meraumueckass cBsi3b. BomopomHast cBsizb. MeXMOJIEKYIISIPHbIC 2
CBA3H B3aUMOJICHCTBUS.
30TOITBI, OCHOBHOE U BO30YIKIEHHOE COCTOSIHUE aTOMA, THOPUIM3aI[Hsl AaTOMHBIX OpOUTAJICH.
IIpakTuyeckoe 3ansaTue 1 2
Peliienne npakTHYECKUX 3a/IaHUI Ha COCTABICHUE YJIEKTPOHHO-TpaduIecKux HopMy smeMeHToB 14 2
HIEPUOJIOB.
Perlenne 3amaHuii HA WCIOIb30BAHME XUMHUYECKOW CHMBOJMKM W Ha3BaHUH COCIMHEHHH MO
HOMEHKJIATYPE MEKIyHAPOIHOTO COK03a TEOPETHUYECKONM M TMPHKIAJAHON XMMHH M TPUBHAIBHBIX
Ha3BaHMUI IS COCTABJICHUS XUMHUYECKUX (HOPMYIT ABYXaTOMHBIX COCTUHEHUI (OKCHIOB, CYIb(UIIOB,
THJIPUJIOB ¥ T.I1.) U IPYTUX HEOPTaHUYECKUX COEJMHEHUM OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE conepxaHue 2
Hepnommaecknit | Teopernueckoe obyuenue -
3aKCH M Tabmuna IpakTuyeckoe 3ausitue 2 2
J.. MenneneeBa — OK 01 HITos.
[lepuonnueckass cucrema xumudeckux osneMeHtoB J[.M. MenneneeBa. DU3UUECKUNA CMBICIT 2 OK 02

[lepuonnueckoro 3axoHa J[.MI. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XMMHUUYECKHX
JJIEMCHTOB, 06pa3yeMBIX MU TPOCTBIX MW CJIOXKHBIX BCE€HIECTB B COOTBETCTBUU C IIOJIOKCHUEM
XUMHUYECKOro 3yeMmeHta B llepuonnueckoit cucteme. MUPOBO33pEHUECKOE M HAay4YHOE 3HAUYEHUE
[Tepmonnueckoro 3akona J[.M. MenneneeBa. Ilpornoser [I.M. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX AJIEMEHTOB.
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Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHMUN Ha XapaKTepHU3alHI0 XMMHYECKHX
3JIEMEHTOB «MeTaunyeckue / HeMEeTaIMUeCKHe CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTh U CPOJICTBO K
JIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHUE C MX IEKTPOHHBIM CTPOCHUEM U IOJIOKEHUEM B
NIEPUOIUYECKON CUCTEME XUMUYECKUX IeMeHTOB J[.1. MenaeneeBay.

Pa3znen 2. Xumuueckue peakuumn

12

Tema 2.1. Tumer
XUMHUYECKUX
peakuuii

OcHOBHOe coiep:kaHue

Teopernyeckoe o0yueHue

1.Knaccupukanuss M TUOBl XMMHUYECKMX pEAaKUUMH C Yy4acTHEM HEOPraHWYECKHX BEIIECTB.
KonuuecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI 110
YPaBHEHMSIM XMMHUYECKHX peakuuil. Moib Kak eIuHMIa KoJM4yecTBa BellecTBa. MossipHas macca.
3aKOHbBI COXpAaHEHHUSI Macchl U PHEPruu. 3aKoH ABoraapo. MossipHblil 00beM razoB. OTHOCUTENbHAS
IUIOTHOCTb I'a30B.

Peaknmm  KOMIUIEKCOOOpa30BaHHMS C  yYacTHEM HEOPraHMYECKHMX BEIIECTB (Ha MpHUMepe
I'HJIPOKCOKOMIUIEKCOB IIMHKA U AJTFOMUHMS).

IIpakTnyeckue 3ansaTus 3, 4

CocraBrieHUe ypaBHEHUW peEaklMM COEIUHEHHUs, Pa3jIOKEHUs, 3aMelieHus, oOMeHa. YpaBHEHUs
peaxiuii TOpeHus, HOHHOTO OOMEHAa, OKHCICHHSI-BOCCTAHOBIICHUSI.

Pacuer xoimmuecTBEHHEBIX XapaKTCPUCTHK MCXOAHBIX BCIICCTB W IPOAYKTOB pCaKIHH. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIMU COEIWHEHHMs], €ClIM OJHO W3 BEUIECTB JaHO B
M30BITKE U/WIIK COAEPKUT MpuMecH. Pacuer MaccoBoii Wi 00bEMHOM 10J1M BBIX01a TPOAYKTA peaKLIuu
COEIMHEHUSI OT TEOPETUYECKH BO3MOXKHOTO. Pacdyer oObEeMHBIX OTHOIIEHUM Tra3oB. Pacuer macchl
(0ObeM, KOIMYECTBO BEIIECTBA) MPOIYKTa pPEaKliu, €CIU OJHO M3 BEIIECTB JIaHO B BUJE pacTBopa C
ONpeAEJICHHON MacCOBOM 10JI€H pACTBOPEHHOI'0 BEIIECTBA.

VYpaBHeHUs] OKUCIEHUA-BOCCTaHOBIEeHUs. CreneHb okuciaeHus. OKUCIUTENb W BOCCTAHOBUTEIb.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE pPEAaKIMM B TPUPOJE, IPOU3BOJACTBEHHBIX IIpolleccax U
KU3ZHEJEATENIbBHOCTY ~ OpraHu3MoB.  OKHMCIUTENbHO-BOCCTAHOBUTENBHBIM  MOTEHIMAl  CpEeJbl.
CocraBieHHE U ypaBHUBAHHME OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM METOAOM IEKTPOHHOIO
Oananca. TunuyHble HEOPraHMYECKHE OKHUCIUTEIN U BOCCTAHOBUTENIU. DJIEKTPOJIU3 PAacTBOPOB U
pacIuIaBOB COJIEH.

OK 01

HIlos.

Tema 2.2.
DNEKTPOIUTHYECKA
sl MUCCOLIHALINSA U
MOHHEII 00MeH

OcHoBHOE conepxaHue

Teopernueckoe odyuenue

1. TeopI/I;{ SHGKTpOHHTquCKOﬁ JAUCCOIHaliu. PeaKI_[I/II/I HOHHOro oboMeHa. CocTaBlICHHE peaKL{I/Iﬁ
HOHHOI'0 OOMeHa IMyTEM COCTABJICHUA UX IMOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHHﬁ.

OK 01

HIlos.
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['uaponmu3 comeid. 3HadYeHHWE TUAPOIW3a B OMONIOTMYECKUX OOMEHHBIX mporeccax. [IpumeHeHue
TUAPOJIN3a B IPOMBIIIJICHHOCTH.

JlabopaTopHble 3aHATHS 2

JladopaTopnasi padota 1. «Peakuuu rupoanzay. 2

HccnenoBanue cpeibl pacTBOPOB COJiel, 0Opa30BaHHBIX CHIBLHBIMH U CIA0BIMH MPOTOIUTAMHU, U UX

peaxkiuii C pacTBOpaMHu I11eJI04YH U kapOoHarta HaTpus. CocTaBlieHUE peaklMii THAPOIN3a COJIeH.
KonTpoabnas CtpoeHue BelecTBa U XMMHUYECKHE PEAKIIHH. 2
pabdora 1
Pa3znea 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHX BellleCTB 22
Tema 3.1. OcHOBHOe coiep:KaHue 6
Knaccudukarmsi, Teoperuueckoe o0yueHue 2
HOMCHITIaTypa it fq. [Ipeamer HeopraHWYecKOW XUMHH. B3auMOCBs3p HeopraHumueckux BemiecTB. Kiraccudukarms 2 OK 01 HII
;Tel()) Oiggliqecxnx HeopraHnyeckux BeniecTB. [IpocTeie U cioxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB OK 02 03-

p (OKCHABL, TUAPOKCHIBI, KUCIIOTHI, coNn). HoMeHKIaTypa 1 Ha3BaHHWE HEOPTAHUUECKUX BEIIECTB UCXOIsI

petects U3 UX XUMHUYECKOH (POpMYJIbI HIIM COCTaBICHUE XUMHUECKOM (POPMYIIbI UCXO/SI U3 HA3BaHUS BEIIECTBA

10 MEXKIYHAPOIHOM WJIM TPUBHAIBHOM HOMEHKJIATYpE.

Mexmonekynsipable B3auMopelcTBus. KpuctamnoruapaTel. ArperatHble COCTOSHUS BEIIECTBA.

Kpucramnnueckue u amopdHble BemiecTBa. [UMbl KPUCTAUIMUECKUX PEIIETOK (aToMmHas,

MOJIEKYJIsIpHAsi, MOHHAsl, METaJUTMuecKas). 3aBUCUMOCTh (PHU3UYECKMX CBOMCTB BeIECTBA OT THIA

KpUCTAJUTHYECKOM perneTku. [[puduHbl MHOr00Opa3us BEIIECTB.

CoBpeMeHHbIE TMPECTaBICHUS O CTPOCHHUU TBEPHBIX, KHJKHX U Ta3000pa3HbIX BemlecTB. JKumakue

KPUCTAJUIBL.

IIpakTnyeckue 3ansaTu 5, 6 4

Perenue 3aa4 Ha pacueT MaccoBOM JOJIH (MacChl) XUMUYECKOTO dJIEMEHTA (COeTUHEHUS) B MOJIEKYJIe 2

(cmecn).

Pemenne mpakTH4ecKHX 3aJaHHWil MO KiIacCU(UKALUK, HOMEHKIATYype U XUMHUYECKUM (opMylam

HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (HA3bIBaTh M COCTABISITH (DOPMYJIBI XUMHUUYECKUX

BEIIIECTB, OMPEENATh IPUHAJICKHOCTD K KJIaccy).

Ncrounnku xumuyeckoi nHpopManuu (HaydHast ¥ yueOHO-Hay4dHas JUTepaTypa, CPeaCTBa MacCOBOU 2

uHpopmanuu, cetb MuTepHer u apyrue). [louck mHbopmanuy mo Ha3BaHUSM, UACHTU(DUKATOPAM,

CTPYKTYPHBIM (hOpMyJIaM.

OcHoBHOE conepxaHue 10
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Tema 3.2. Ousnko-
XHUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIISCTB

Teopernyeckoe o0yueHue

1.Meramibl. O6mue pu3nvecKue 1 XMMUIECKHE CBOMCTBA MeTaJIIOB. CIIOCOOBI IMOTydeHrs. 3HaYCHHE
METaJUIOB U HEMETAJUIOB B MPHUPOJE U >KU3HEAEATEIbHOCTH 4elloBeKa M opranu3MoB. Kopposus
METAJIJIOB: BUBI KOPPO3HUH, CIIOCOOBI 3aLIUTHI METAJIJIOB OT KOPPO3HH.

Hemeramner. OOmue ¢usudeckiue W XUMHUYECKHE CBOMCTBA HEMETAJIOB. THUMHYHBIC CBOMCTBA
metauioB [Y— YII rpynn. Knaccudukaius u HOMEHKIIaTypa COSIMHEHUH HeMEeTaIIIOB. KpyroBopoThl
OMOTEHHBIX 3JIEMEHTOB B IIPUPO/IE.

2.XMMHMUYECKHE CBOIMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCHUIOB, T'MIPOKCHJIOB,
KHUCJIOT, COJEH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB MPOCTBIX BELIECTB, BOJOPOJHBIX
COCIMHEHUH, BBICILIUX OKCUIOB U THIPOKCUIOB.

IIpakTHyeckue 3ausATHA 7, 8

CocraBneHue ypaBHeHI/Iﬁ XUMHNYCCKHX peaKuHﬁ C YU4aCTHUCM IIPOCTBIX U CIOKHBIX HCOPIraHUYCCKHUX
B€IICCTB: OKCHAOB MCTAIJIOB, HEMCTAJIJIOB H aM(bOTepHBIX OJICMCHTOB; HCOPraHUYCCKHUX KHCJIOT,
OCHOBaHUM U aM(I)OTepHLIX TUAPOKCHUAOB, HCOPraHHUYCCKUX COHCﬁ, XapaKTCPUIYIOIIUX UX CBOMCTBA.

Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTHUUCCKUX 3aJaHUM Ha CBOWCTBA H IIOJIY4YCHHUC
HCOPTraHNYCCKUX BCIICCTB.

JlabopaTopHbie 3aHATHS

JlabopaTopHasi padora 2 «CBoiicTBa METAJIJIOB M HEMETAILIIOB.

HccnenoBanne (U3MYECKMX ¥ XUMHYECKHX CBOMCTB METAIJIOB M HeMeTasioB. PemeHue
OKCIIEPUMEHTAJIBHBIX 3a/1ad 10 CBOWCTBAM XHWMHUYECKHM CBOMCTBAM METAJIOB M HEMETAJJIOB, IO
pAacIO3HABAHUIO U MOJTYUYEHUIO COEAMHEHUN METAJNIOB U HEMETAJLIOB.

OK 01
OK 02

HIlos.
OH

Tema 3.3.
[IpousBoacTeo
HEOPraHUYECKUX
BEIIECTB.
3HaueHue u
IPUMEHEHUE B
OBITY U Ha
IIPOU3BOJICTBE

OcHoBHOE conep:kanne

TeopeTuquKoe oﬁyqeﬂue

1.06mmue npencraBiaeHus 0 IPOMBIIUIEHHBIX CIIOCO0aX MOMYyYEHUsI XUMUYECKHUX BEILECTB (Ha IpuMepe
IPOM3BOJICTBA AMMHUAaKa, CEPHOM KUCIIOTHI).

UepHnas u uBeTtHas MeTautyprus. [IpakTudeckoe mnNpuUMEHEHUE OJEKTPOdH3a IS TMOTYUYSHHS
IIEJIOYHBIX, IIEJI0YHO3EMENIBHBIX METAIIJIOB U atoMUHUA. CTEKIIO U CUJIMKATHASL IPOMBIIIIIEHHOCTD.
ITpoGsieMa 0TX0/10B ¥ TOOOYHBIX MPOTYKTOB.

IIpakTnyeckoe 3ansaTHe 9

Pemienne NpakTMKO-OPUEHTUPOBAHHBIX 3aJaHUM O POIM HEOPraHWYECKOM XHMHM B DPAa3BUTHH
MEJMIMHBI, CO3JAHUM HOBBIX MAaT€pHAJIOB (B CTPOMTEILCTBE U JIP. OTPAC]SX MPOMBIIIJIEHHOCTH),

OK 01
OK 02

HIlos.
OH
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HOBBIX HCTOYHUKOB OSHEpruu (albTepHAaTHBHbIE HCTOYHUKH DHEPIHMHM) B pELICHUH MpodiieM
DKOJIOTHUYECKOH, SHEPreTHUECKON M MUIIEBON 0€30IaCHOCTH.

KoHnTpoibHasn CBolicTBa HEOPTaHUYECKUX BEILECTB. 2
padora 2
Paznea 4. CTpoeHue 1 CBONCTBAa OPraHU4eCKUX BellecTB 24
Tema 4.1. OcHoBHOE conepxxaHue 4
Knaccugukanys, TeopeTnueckoe odyuenue 2
crpoetie u 1.IIpeamer oprannueckoil XuMuu. B3auMocBsa3b HEOPraHMYECKUX U OPraHUYECKHX BEILECTB. 2
HOMEHIITaTypa XHMMHYECKOE CTPOEHUE KaK MOPAJOK COEAUHEHHS aTOMOB B MOJIEKYJE COIJIaCHO UX BaJEHTHOCTH.
OPTatHHieCiX OCHOBHBIE NIOJIOKEHUS TEOPUHU XMMHUYECKOI'O CTPOEHUS OpraHndeckux coequHeHnit A.M. bytieposa.
Betnects VYriepoaHblii CKEJIET OpraHu4ecKod MoJIeKysbl. MONEKYJIspHblE M CTPYKTYpHbIE (pa3BEpHYTHIE, OK 01 Hllos
COKpaIlleHHbIE) XUMHUYecKUe (GopMyJibl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHUS ’
Mouiekyi. 3oMmepus u u3omepsl (CTpyKTypHasi, reomeTpudeckas (1uc-tpaHc-uzomepusi). Kparnocts
XUMHUYECKOH CBSI3U.
[Tonsatne o ¢yHKIHOHANBPHOW Tpynme. [lpuHIMIBI KiaccuUKAUM OPraHUYECKUX COCTUHEHUH.
MesxayHapoiHasi HOMEHKJIATypa U IPUHIMIIBI HOMEHKJIATYPbl OPraHMYECKHX COSAMHEHUM.
IIpakTnueckoe 3ansaTue 10 2
Homenknarypa opraHM4ecKHX COEIMHEHUIN OTAENbHBIX KJIACCOB (HACBILICHHBIC, HEHACHIIIEHHbIE U 2
apoMaTUYeCKHe yIiIeBOJOPObl, CIUPTHI, (PEHOJIBI, alIbJETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHHEe TOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (DOPMYJ OpraHMYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, HCIIOJIb3Ys MX Ha3BaHMs 10 CHCTEMAaTHMYECKOM HOMEHKiarype. Pacdersl mpocteimein
(bOpMyJITBI OPraHUYECKONW MOJIEKYJIBI, HCXOISl U3 DJIEMEHTHOTO cocTana (B %).
Tema 4.2. OcHOBHOE cojlep:KaHue 10
CaoticTra TeopeTuuyeckoe ooyueHue 6
S(I:EZEI:I:SI;I;IHX OU3NKO-XMMUYECKHE CBOWCTBA OPraHWYECKUX COEIMHEHMH OTIENbHBIX KJIaccoB (0COOEHHOCTH

KJIacCU(UKALMM M HOMEHKJIATypbl BHYTPU Kjacca; TOMOJIOTMYECKHUH psan U obmas ¢opmyna;
nu30MepHs; pusnyeckue CBOMCTBA; XUMUYECKHE CBOMCTBA; CITOCOOBI MOJTyUEHHs]):
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1 .IlpenensHble yrieBogoponbl. I'opeHne MeTaHa Kak OAMH W3 OCHOBHBIX MCTOYHMKOB TEIUId B
IOPOMBIIIICHHOCTH U ObITy. CBOHCTBa NPUPOIHBIX YTJICBOAOPOAOB, HAXOXKAECHUE B MPHUPOJE U
IIPUMEHEHHUE AJIKaHOB;

HemnpenensHele u apomaTuueckue yriaeBopopoasl. llomumepusanuss 3TuiaeHa Kak OCHOBHOE
HaIPaBJICHUE €r0 HCIOJIb30BaHMs. ['OpeHue aneTwieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOIO
IUIAMEHH U1 CBapKU U PE3KU METAJUIOB;

2. Kucnopoaconepkaiue coeAMHEHUs (CIUPTHI U MPOCThie 3(UpPbI, PEHOINbI, adbAETHIbl U KETOHBI,
KapOOHOBBIEC KHCIIOTHI M UX POU3BOHBIEC). [IpakTHUecKoe MpUMEeHEHHE STUIICHTIINKOIS, TIHIEPHHA,
denona. [Ipumenenue popmanpaeruia, aneranbIeruaa, yKCyCHOH KMCI0Thl. Mblla Kak COJIM BBICHIIMX
KapOOHOBBIX KUCJIOT. MOIOIINE CBOWCTBA MBLIIA,;

3.A30Tconeprkamye coeTMHEHNs (AMHUHBI 1 aMHHOKHUCIIOTHI, OCIIKH).
Knaccudukamust 1 OCOOCHHOCTH OpraHMYECKUX peakuuil. PeaknuoHHbIe HEHTpHl. Paankainsi.
HepBOHa‘-IaJH)HI)IG IMOHATHUA O TUIIAX U MECXAHU3MaX OPraHu4CCKUX peaKHI/If/'I.

IpakTHyeckoe 3ansaTue 11

Pemienne nenouyexk mnpeBpaleHUMid Ha TIEHETUYECKYI0 CBSA3b MEXKAY KJIacCaMM OPraHMYECKHUX
COCIMHEHUI C COCTaBJICHUEM HA3BaHMM OPraHMYECKUX COCIMHEHUN 110 TPUBHAIBHOW WIN
MEXIYHAPOJAHOW CHUCTEMaTUYECKOM HOMEHKJIAaType. PerieHue pacdeTHbIX 3a1ad 0 YPaBHEHMSIM
pEeaKIUi C Y4aCTHEM OPraHUYECKUX BELIECTB.

JlabopaTopHble 3aHATHUSI

JladopaTopnas padora 3 «llonydyeHue sTusieHa U U3yYEHUE €r0 CBONCTBY.

[Tomydenue >TUIEHA U3 dTaHOJA B Ta0OPATOPUH U U3yUeHHUE er0 (PU3NIECKIX U XUMUYECKUX CBOMCTB.
CocraBieHne peakuuii MpUCOeAMHEHHSI M OKUCIIEHUS Ha TpUMepe dTuieHa. Pelienne pacueTHbIX 3a71a4
C MCMOJIH30BAaHNEM IJIOTHOCTH Ta30B MO BOAOPOIY U BO3AYXY.

OK 01
OK 02

HIlos.
OH

Tema 4.3.
Oprannueckue
BEII[ECTBA B
KU3HEAESTEIIbHOCT
U YeJIOBEeKa.
IIpownsBoacTBo u
MPUMEHEHNE
OpraHUYECKUX

OcHoBHOE coacpkanue

TeopeTuquKoe oﬁyqeﬂue

1. buooprannueckue coeanHeHus. [IpumeHeHne u Ouonoruueckas poib yriaeBoJoB. OKucIeHHE
YIJIEBOJOB — HCTOYHHUK HHEPIUM JKUBBIX OpraHu3smMoB. OOjacTu NPUMEHEHUS AaMUHOKHCIOT.
[IpeBpamienuss 6enkoB nuuM B opraHusMme. buonormdeckue ¢yHkium OenkoB. buonoruueckue
¢byHKIMHU kUpOB. Posb opraHnyeckoit XuMUM B pelIeHUH Ipo0IeM MUILEeBOi 6e30MacHOCTH.
HyxknenHoBbIe KMCIIOTHI: cOcTaB U cTpoeHue. CTpoeHne HykineoTH10B. CocTaB HyKJIEUMHOBBIX KUCIOT
(JAHK, PHK). Posib HyKI€MHOBBIX KUCIIOT B KU3HEAEATEIbHOCTH OPIraHU3MOB.

OK 01
OK 02

HIlos.
IITH
OH
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BC€IICCTB B
IMPOMBIIIJICHHOCTH

2. Tlpou3BOACTBO OpraHMYECKHX BEIISCTB: MPOM3BOJCTBO METaHOJA, IepepaboTka He(TH.
[TonuaTHIIEH KaK KPYIMHOTOHHAXHBIM IIPOJYKT XMMHUYECKOrO IPOU3BOACTBA. [Ipumenenue stuieHa.
[Ipon3BOACTBO M NPUMEHEHHE KayuyyKa U PE3UHBI.

CuHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHME, CBOMCTBA. IIpakTHueckoe ucroib3oBaHue
BOJIOKOH. CHUHTETHYECKUE TUICHKH: HU3O0JSIUS IS MPOBOJOB, MeMOpaHbl IJii OMPECHEHUS BOJIbI,
3alUTHBIC TUICHKH JJIs aBTOMOOWIICH, IJIACTBIPU, XUPYPrU4eckue MoBs3ku. HoBbIE TEeXHOIOrHH
JaTbHEHIIEr0 COBEPILICHCTBOBAHUS TOJIMMEPHBIX MATEPUAJIOB.

Ponp opranmdeckoil XUMHHM B PEHICHHH MPOOJIEM SHEPreTUYECKOl Oe30MacHOCTH, B Pa3BUTHH
MEIMIIMHBI, CO3JaHUH HOBBIX MaT€pPHaJIOB, HOBBIX HCTOYHUKOB HEPTUHU (JIbTEPHATUBHBIE HCTOYHUKU
SHEPrUN).

IIpakTuyeckoe 3ansaTue 12

Penienne MpakTUKO-OPUCHTUPOBAHHBIX  3alaHUil MO COCTABICHHIO XHMHUYECKUX  PEaKIHiA,
OTPAKAMIINX XUMHUYECKYIO aKTUBHOCTh OPraHMYECKHX COCJAMHCHWH B pPa3IMYHBIX Ccpeaax
(mpUpOAHBIX, OMOTOTHYECKUX, TEXHOTCHHBIX ).

KonTpoasnas
pabora 3

CTpyKTypa 1 CBOHCTBA OPraHUYECKUX BEIIECTB.

Pasnea 5.

KuneTrnveckue u TepMOANHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHX peaKkuuii

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTHU
MPOTEKAHUS
XHUMHYECKHUX
peaxuuii

OcHOBHOe coiep:KaHue

TeopeTuquKoe oﬁyqeﬂue

1. Xumnueckue peakiuu. Kinaccudukarus XUMHYECKUX PEakIHii: mo (a30BoMy COCTaBy (TOMOT€HHBIE
U TeTepOreHHbIE), 10 HCIIOJIb30BAaHHIO KaTalu3aropa (KaTaluTHYeCKUe U HEKaTAIUTHIECKUE).
CKopoCTh peakiuy, €€ 3aBUCHUMOCTh OT Pa3jMuHbIX (PaKTOPOB: MPHUPOJABI pEearrpyroInX BELIECTB,
KOHIIGHTPAallMM pearupyroliux BemllecTB, TemmnepaTypbl (mpaBuio Bant-T'odda), mnmomaau
pPEaKkUMOHHONW TOBEPXHOCTH, HalW4Ms KaTaiu3aropa. Ponb Karamu3atopoB B HpHUpPOIE U
IIPOMBIIIJIEHHOM IIPOU3BOJICTBE.

OHeprus akTUBaluu. AKTUBUPOBaHHBIN Komuieke. Karanuzaropsl u katanus. Poib kaTamu3aTopoB B
IIPUPOJIE ¥ IPOMBIIUIEHHOM IIPOU3BOJICTBE.

JlaGopaTopHble 3aHATHSA

N3yueHne 3aBUCUMOCTH CKOPOCTH XMMUYECKON pPEeaKIMU OT KOHIICHTPALUN PEArupyIOIUX BEIIECTB U
TEMIEPATYyPHI.

JlabopaTopHas padora 4

1. JIJaGopaTtopHas pabota «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEaKIMU OT BHEIIHUX (DaKTOPOB:
KOHIICHTPAIIMU PEarnpyroluX BEIIECTB W TeMIepaTypbl». McciaenoBaHue 3aBUCUMOCTH CKOPOCTH

OK 01
OK 02

HIlos.
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peaxkiuu OT KOHLeHTpauuu. VMcenenoBanre 3aBUCHMOCTH CKOPOCTH PEAKIUuU OT TeMIieparypsl. Pacuet
SHEPTrUU aKTUBALUU PEAKIIUH.

Pemennie nmpakTHKO-OpUEHTUPOBAHHBIX 33JaHUN Ha aHAINU3 (DAKTOPOB, BIUAIOIIMX HAa M3MEHEHHE
CKOPOCTH XUMUYECKOW PEaKIIHHU.

Tema 5.2. OcHOBHOe coJepKaHne 6
TepmomHaMUIeCK | Teopernueckoe oGyuenne 2
ue 1. Knaccudukamus XUMHYECKHMX peaknuid: 1o TemioBoMy 3ddexty (3K30TepMUUYECKHE, 2
SAKOHOMCPHOCTH SHJIOTEPMHUYECKHE), IO 00paTUMOCTH (0OpaTuMbie 1 HeoOpaTuMble). TeroBbie 3P PEeKTH XUMUYECKIX
HpOTCKAHHA peakumii. TepMoxumudeckue ypaBHeHUs. OOpaTUMOCTh peakiuil. XUMHYECKOE PAaBHOBECHE M €T0 OK 01 HIlos.
XHMITHCCKIX CMEIlIEHUE MO/ JEHCTBUEM Pa3IMUHBIX (PAKTOPOB (KOHIIEHTPALUS pEareHTOB WU MIPOTYKTOB PEAKIIUH, OK 02
PCAKILIHL. JlaBJIeHUE, TEMIIEPATypa) Ul CO3/1aHUs ONTUMAaIbHBIX YCIOBUM MPOTEKAHUS XUMHUECKUX IIPOIIECCOB.
Pasrosecue [Tonsitue 06 sHTanbnuu W 3HTponuu. DHeprus ['mb6ca. 3akon I'ecca u ciencrBusa u3 Hero. Poib
XUMHHCCIIX CMEILICHUS PABHOBECHSI B TEXHOJIOTMYECKUX IIPOLECCaX.
peakuui
IIpakTnyeckoe 3ansaTue 13 2
[Tpunuun Jle Illarenve. BnusiHue pa3nuuHbX (akTOpoOB HAa W3MEHEHHME PABHOBECUS XUMHUYECKHX 2
peaKIuu.
3aKOH JEHCTBYIOIMX MacC M KOHCTaHTAa XHWMHUYECKOrO paBHOBecHs. PacueTsl paBHOBECHBIX
KOHIIEHTPALUi pearupyrouux BeecTB U NPOyKTOB peakiuid. PacueTs! TernoBoro agpdexra peakum.
PemieHne npakTUKO-OPMEHTHPOBAHHBIX 3aJaHuUM Ha npuMeHeHne npuHnmna Jle-IllaTense ma
HAXOXKJEHUS HANpaBJICHUs CMEIEHHs paBHOBECHS XMMHUYECKOM peaklMu U aHaau3 (aKkTopoB,
BIIMSIIOUIMX HA CMEIEHNE XUMUYECKOI0 PAaBHOBECHSI.
JlabopaTopHbIe 3aHATHS 2
JlaGopatopHas paGora 5 «/3yuyeHue BIMAHUS pa3iIM4YHBIX (AKTOPOB HA CMELIEHHE XUMHUYECKOTO 2
PaBHOBECHSI.
HccnenoBanue BIMSHMS MU3MEHEHHUS KOHIICHTpPAILMM BEIIECTB, PEAKLUMU CPEIbl M TEMIIEpaTypbl Ha
CMEIIIEHHE XUMHYECKOro paBHOBecHs. (CpaBHEHHE IOJYUYEHHBIX pE3yJbTaTOB C TEOPETHUECKU
IPOrHO3MpYyeMbIMU Ha ocHOBe npuHimna Jle [larense.
KonTpoibHasn CKOpOCTh XMMUYECKON PEaKIIMU U XUMUYECKOE PABHOBECHE. 2
pabora 4
Pasnean 6. JlucnepcHble CHCTEMBI 10
Tema 6.1. OcHOBHOE coep:kaHne 4
HAucnepcusie Teopernueckoe odyuenue 2
CHCTEMbL | 1. HMucnepcusie cuctemsl. Komnouaneie cuctemsl. McTuHHbBIE pacTBOpHI. 2
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(bakTophl X

PactBopenne kak (usmko-xumudeckuid nporecc. PactBopbl. CriocoObl MPUTOTOBJICHUSI PACTBOPOB.

YCTOMYUBOCTH PacTtBopuMocTs. MaccoBast 107151 paCTBOPEHHOIO BellecTBa. [IpenenbHo 1onyCTUMbIE KOHLIEHTPAIUU
U UX UCIOJIb30BaHUE B OLIEHKE IKOJIOTMUYECKOl 0e3011acHOCTH.
Knaccugukarus aucnepcHbx cucteM 1o coctaBy. CTpoeHue U (pakTopbl yCTOHYMBOCTH JUCTIEPCHBIX OK 01 HIIos.
cucreM. PacriosHaBaHWE UCTUHHBIX PACTBOPOB, KOJJIOMIHBIX PACTBOPOB M IPyOOAMCIIEPCHBIX CUCTEM. OK 02 OH
Crpoenne munensl. PaccenBaHue cBeTa IpU IPOXOXKAECHUM CBETOBOIO IIydyKa 4epe3 ONTHYECKHU OK 07
HeoHOpoIHYI0 cpeny (dddexrta Tungans).
IIpakTuyeckoe 3ansaTue 14 2
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB. 2
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/IaHUM HA IUCIIEPCHBIE CUCTEMBI, UCIIOIb3YEMBbIE
B OBITOBOM U MPOU3BOACTBEHHOM JIEATEIBHOCTH YEJIOBEKA, C MO3ULIUNA 3KOJOTMYECKONW 0€3011acHOCTH
MOCJICACTBHI U TPaMOTHBIX PelIeHUH NpobIieM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHOBHOe coiep:KkaHue 4
HCCPGHOBaHHe JlabopaTopHble 3aHATHS 4
ZEZI;ZE:HHX JlabopaTopnasi paGora 6 «IIpuroroBiieHue pacTBOpOB». 2
[IpuroroBneHue pacTBOPOB 3aJaHHON (MOJISIPHOM) KOHLIEHTpAUUHU (C MPaKTUKO-OPUEHTUPOBAHHBIMU
CHCTEM UL 11X BopnpocaMH), OHpEI[GJIeHII)/IC CpeJibl BOI{H(I)IX paI(:TB0130B. P e P i OK 01 Hllos.
UIeHTU(DUKAITIN OK 02 I[ITH
JlabopaTtopnas padora 7 «lccienoBanue JUCIEPCHBIX CUCTEMY. 2
[IpuroroBneHne U U3y4YEHHE CBOMCTB AMCIIEPCHBIX CHCTEM pPa3HBIX BUJOB: CYCIEH3UH, IMYJIbCHUH,
KOJUIOUJHOTO pacTtBopa. CpaBHEHUE CBOMCTB MCTHMHHBIX M KOJUIOWJIHBIX PACTBOPOB, BBISBICHHUE
OCHOBHBIX Pa3IU4Hil MEXTy HUMHU.
KonTpoabHasn JlucniepcHble CHCTEMBI. 2
paborta S
Paznea 7. KauecTBeHHbIe peakniuu 00HAPYKEHUSI HEOPraHUYECKUX U OPraHNYeCKUX BellleCTB 8
Tema 7.1. OcHoOBHOe coep:kaHue 4
OObHapysxeHue IIpakTuyeckoe 3ansTue 15 2
HEOPTaHUACCKUX (10 yecTBeHHbIE XMMUUECKHE peaKiuu, XapakTepHble Il OOHapYy)KEHUS HEOPTaHMYECKHUX BEIECTB 2
KaTHOHOB 1 (xatnoHOB M aHmoHOB). CocTaBieHHE ypaBHEHHWI peakiuii oOHapykeHus katnoHoB [-VI rpymm u
AHHOHOB AHUOHOB, B T.4. B MOJICKYJIIPHOW U MOHHOU opmax.
Peakiny oOHapyKeHHUsI HEOPraHUYECKHX BEIIECTB B pEAJIbHBIX 00BEKTAaX OKPYIKaIOLEH Cpebl. OK 01 Hllos
JlabopaTopHble 3aHATHS 2 OK 02 ITH
OO0HapyxeHre HeOpraHMYeCKHUX BellecTB (KaTHOHOB [—VI rpymnm uiu aHMOHOB) C KCIIOJIb30BAHUEM 2

Ka4Y€CTBCHHBIX aHAJIIUTUYCCKUX peaKHHfI.
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JlaGoparopHasi padora 8

1. JlTabopaTopHast paboTa « AHATUTHYECKHE PEAKIIUU KATUOHOB U AHHOHOBY.

[IpoBeneHNe Ka4eCTBEHHBIX PEAKIIM, HCIIONb3yEeMbIX /Il OOHapYKeHUsI KaTUOHOB | rpymnmbl (Kanus,
HaTpusi, MarHus, ammonus), Il rpynner Ha mpumepe Gapusi, III rpynmer — cBunna, IV rpynmer —
amomunus, IlpoBeneHre KaueCTBEHHBIX PpEAKLIMM, HCIOJIBb3YEeMbIX [Isl OOHApyXEHHs aHUOHOB:
kapOoHata, ¢docdara, cynbdara, cynbduma, HuTpara, xuopuna u Ap. Onucanue HAOIOTAEMBIX
SBJICHUU M COCTABJICHUE XUMUYECKUX PEAKIUH.

Tema 7.2. OcHoOBHOe co/iep:KaHue 4
OGuapy:xenue IIpakTnyeckoe 3ansaTue 16 2
OpraHUYECKUX
KauecTBeHHBIE XMMHYECKHE pEAKIMH, XapaKTepHbIC [UIsI OOHApYXEHHS OTIEIBHBIX KJIACCOB 2
BCIIICCTB . M
B OpPraHUYECKUX COCTUHEHHI: ()EHONOB, allbJETUI0B, KpaxMaya, YKCyCHON KHCIOThI, aMUHOKUCIIOT U
OTJICITbHBIX el
KJIaCCOB C '
Jlenarypauus O€IKOB IPU HATPEBAHHH, [IBETHBIE PEAKIIUU OEITKOB.
HCIIOJIb30BAaHUEM . . OK 01 HIlos.
CocTaBJIcHHE KaYeCTBCHHBIX PEAKINI OOHAPYIKEHUSI OPraHUICCKIX COCTUHEHHI OT/ICITHHBIX KJIACCOB.
Ka4eCTBEHHBIX OK 02 OH
. JlabopaTopHble 3aHATHSI 2
peaxui
OO6Hapy:xeHre OPraHnYeCKUX COSAMHEHUN OTJENbHBIX KIIACCOB. 2
JlabopaTopnasi pa6ora 9
1. JlabopatopHas padora «KadecTBeHHbIE peaKlIMK Ha OTJENbHbIE KIACChl OPraHUYECKUX BEIIECTBY.
[TpoBeneHNE Ka4eCTBEHHBIX PEAKIUi, HMCIIOJB3YEeMbIX JJII OOHAPY)KEHUS OPraHMUYECKUX BEIIECTB
pa3IMYHBIX KJIacCOB: (P€HOJIOB, allbJIETHIOB, KpaxMasa, YKCYCHON KHCIOThI, aMUHOKHUCIIOT, OEITKOB U
np. Onucanue HaOIIO1aeMbIX SBJICHHH W COCTABIICHUE XUMUICCKUX PEAKITUH /T CXEM.
Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue (cooeprcanue NPUKIAOHO20 MOOY) 36
Paspnean 8. Xumus B ObITY M IPOM3BO/ICTBEHHOM 1eATeJIbHOCTH YeJI0BeKa 6
Tema 8.1. OcHoBHOe coaep:kaHue 6
Xumus B OBITY 1 [[TpakTHueckue 3ansitus 17, 18, 19 6
MIPOU3BOJICTBEHHON » » - OK 01
AT HOCTI Okonozuyeckas 6e30nacHocmb NOCIe0Ccmeuti  ObIMoGoU U  NPOU3BOOCMBEEHHOU  OesimeNbHOCMU 2 OK 02 SH
ﬂCHOBeKa yenoeeKa, CEA3AHHAA C NepepabomKol eewecms;, NOUCK U AHAIU3 XUMUYECKOU UH@opmayuu u3 OK 04 ITH
PA3IUUHBIX UCTNIOYHUKOS (HAYYHASA U YY4eOHO-HAYYHAS TUMepamypa, Cpeocmea Macco8oll UHgopmayuu, OK 07
cemv Unumepnem u opyeue). 0K 1.1
Keiicor (¢ yuemom 6yoyweii npogeccuoHanvHol O0esmeibHOCmU CHeyuaiucma nosapckozo u 2 K 2.1
KOHOUMepCKo20 0ena) Ha aHaiu3 uHgopmayuu 0 Npou3800CMEEHHOU O0esmelbHOCMU Yelo8eKd, K 3.1
CBA3AHHOU ¢ NepepadbomKol U NOIYYeHUueM 8eujecms, d maKdice ¢ IKON02UYECKOU Oe30nacHOCMbIO. K 4.1
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3awuma keiica: Ilpeocmasnenue pe3yibmamos peuleHus Kelcos (8blcmyniienue ¢ npeenmayuett) 2 IIK 5.1
I1IK 6.3
IK 7.1
K 7.2
*Paznen 9.1. UcciienoBanue 1 XUuMUYeCKHi aHAJIN3 00beKTOB OMoc(epbl 36
Tema 9.1.1. OcHoBHOe cogepkaHue 8
OcroBbl JlabopaTopHbie 3aHATHS 2
nabopaTopHOi z OK 01 OH
I aKIT)HKHpB Jlabopamopnas paboma 10 «Ocrosvi 1a60pamopHOU RPAKMuKuy. 2 11K 6.3 TH
po deccuonan Jlabopamopnas nocyoda u xumuueckue peaxmugvi. OcHOBHbIE 1AOOPAMOPHbIE ONEPAYULL. K 7' ]
i HOHAJIbHBI :
P Jlabopamoproe obopyoosanue. Texnuxa bezonacnocmu u npaguia pabomol (nogedeHus) 6
X JJa0OpaTOPHIX IIK 7.2
aabopamopuu.
IpakTuyeckue 3anatus 20, 21, 22 6
Buvinonnenue munogvlx pacuemog no memamuke 3KCREPUMEHMA (8bIX00 NPOOYKMA pearKyuu, Macca 2
HagecKu, 00vem pacmeopumelis).
Obpabomka OaHHbIX, AHAIU3 U OYEHKA UX O0CMOBEPHOCIU (8bIYUCIEHUE CPEOHEe20 SHAYUEHUS 2
IKCNEPUMEHMATILHBIX OAHHBIX, NOCPEULHOCTUL). )
IIpedocmasnenue pe3ynbmamos dKcnepumenma  pasiuyHol opme (mabauya, epagux, omuem,
00K1a0, npe3enmayus).
Tema 9.1.2. OcHoBHOE conepxaHue 6
XAMHYECKHH TeopeTuuyeckoe ooyueHue 2
aHayu3 mpoO BOJbI OK 01
p A 1.Knaccugpuxayusa npob6 600vl no 6udy U HAZHAYEHUIO, UCXO00 U3 ee XUMUYeCKO20 COCMmABA. 2 OK 02 SH
OpeanonenmuyecKue c60UCmea (3anax, NPo3pavHOCmy, YEEMHOCHb, MYMHOCMb) 600bl. Kuciomnocmo OK 07 OTH
u wenounocms 600bl. pH cpedvl u memoowl ee onpedenenus. ecmkocmsb 600vl U Memoobl ee KL
onpeodenenus. CywyHocms Memooa mumpo8anus. 1K ]' 5
Buowl srcecmxocmu 600w1 (8pemennas u nocmosuHas). Kecmkocmv 600bl KAk NPUYUHA GbINAOEHUS K 2' /
0CAOK08 UU 0OPA30BAHUSL CONCOMIONCEHUT, UMEIOUWUX MeCO 8 ObIMY U HA NPOU3BOOCMEeE. K 3' ]
Cocmas conetl, 8b13618a10UUX HCECMKOCMb 800bl. XumuiecKkue npoyeccwvl, YCmpaHsaouue H#ecmKocms K 4’ /
600bl. YpasHenus Xumuueckux peaxyuil, ULTIOCMPUPYIOWUX HPOYECChbl, HNPOUCX00auue npu K 5' ]
YCMpAaHeHuu HcecmKocmu. YcempaneHue 6peMenHHOU HCeCmKOCmu  OblMoSbIMU U  XUMUYECKUMU ’
cnocobamu. Cnocodwvl ycmpaHnerust NOCMOSHHOU HCeCmKOCHU.
IpaxkTuyeckoe 3ausitue 23 2
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Cnocobul svipadiceHusi KOHYEHMpayuu pacmeopos: MAccogas 00Js pPACmMEOPEeHHO20 6eujecmad,
MOJAPHASL U MONANbHASL Konyenmpayuu. Tump pacmeopa. Pewenue npakmuxo-opueHmupo8aHHbix
Meopemuyeckux 3a0anull Ha pacdyem KOHYEHMPAyuil 3a2psa3HAIWUX 6eujecme U Uux CpasHeHue ¢
npedenvro donycmumvimu koHyenmpayusimu (I1JIK).

JlabopaTopHble 3aHATHS

Hccneoosanue xumuueckozo cocmasa npo6 600bl.

Jlabopamopuasn paboma 10

1. Jlabopamopuas paboma «Onpedenenue dcecmkocmu 600bl U CHOCOObL ee YCMPAHEHULY.

Cnocobuvl ycmpanenus 6cex 8U008 HCECMKOCMU 8 3A8UCUMOCMU OM COCMABA COJlell MHCEeCMKOCMU.
Pewenue sxcnepumenmanvHoll 3a0a4u Ha GvlsGNeHUe BPEMEHHOU U NOCMOSHHOU HCECMKOCU 800bl.
Oyenka 6eposimHOCIU YCMPAHEHUsl 8CeX BUO08 HCECTNKOCIU 8 OOMAUHUX VCIL0BUSX.

Tema 9.1.3. OcHoBHoOe coaep:kanue
XHUMHYECKHH Teopernyeckoe odyuenmne OK 01
KOHTPOIIb KAUCCTBA (1 ™ royecmeennbitl xumuseckuti cocmas npooykmoe numanus. Bewecmesa, panvcudpuyupyrowue 8E 8% F:[)"IHH
EE?EIZE;OB NPOOYKmMbl NUMAHUS, U 8eWecmed, 3azpasHaouue npooykmul numanus. Onpedenenue 3a2pa3HAUWUX K11
XUMUYECKUX Geujecms 6 NpoOYKMAax NUmauus, onpeoeieHue 6eujecms, He 3dsA6NIeHHbIX 8 COCMase 1K ]' P
NPOOYKMO8 NUMAHUSL. K 2‘ '
IIpakTuyeckoe 3ansaTue 24 1K 3: ]
Opeanuueckue u HeopeanuiecKue seuwecmaa, 6xooaujue 6 cocmas npodykmoeg numanus. Onpeoenenue TIK 4.1
cocmasa 000 Ha cooepicanue MAKpo U MUKpOdLeMeHmos. H3yuenue  npeoniodceHHbiX TIK 5.1
npenoodasamesniem 01100 Ha NpeoMen XUMUYEeCK020 COCMasa, onpeoeieHue 0oJieti 0m CymouHol HOpMbl
MAKPO U MUKPOITIEMEHMNO8 8 YKA3AHHOM Ot00e.
Pewienue npaxmuxo-opueHmupo8aHHux 3a0ay no KyAUHAPHOU MeMamuKe pasiuiHblx munos.
JlabopaTopHble 3aHATHUS
Hccneodosanue xumuueckoeo cocmasa npooyKmos numaHus.
Jlabopamopnas paboma 12 na evibop:
1 Jlabopamopnas paboma «Hccnedosanue npooykmos NumaHus Ha Haauyue yeieeo008y.
Hccneoosanue monounvix npooykmos Ha naauuue Kkpaxmana. Mccredosanue npooykmos Ha Haiudue
2NIFOKO3bL.
Tema 9.1.4. OcHoBHOE conepxxaHue
XAMUYeCKHH TeopeTuyeckoe 00yueHue
aHayu3 npoo 1 Ks 0 0 Ho
I . Knaccugpurayus nous no udy u HasHaueHuro, UCXo0s u3z xumuieckoeo cocmasa. Moenmuguxayus

l’lp06bl nouyesl no ee XxumuiecKkomy cocmasy, onucanue B803MOCHOCIEL ee NPUMEHEHUAL.
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Tpebosanusi Kk Kauecmay nOuYbl paziuyHoeo HasHaveHus. Onucanue 0cobOeHHOCmel UCNONb3068AHUS
NOY8 8 3a8UCUMOCIU O MUNOB, CHOCODbBL YIYUULeHUS KAYeCMBa NOYE 8 3a8UCUMOCMU OM HAZHAYEHUS.
Obnacmu UCnoIb308aHUSL OPLAHUYECKUX YOOOPEHUll 8 3A8UCUMOCU ON KAYeCMBEHHO20 COCMABA.
Onucanue opeanudeckux yOoOpeHuu U ux npumeHeHue 8 3d8UCUMOCMU OM COCMABA NOouYBbl U ee
paznosuoHocmu.

IIpakTnyeckoe 3ansitue 25

Obnacmu Ha3HaveHus (NpUMeHeHUs) NO4Bbl, UCX005 U3 KA4eCMBEHHO20 U KOIUUeCMBEHHO20 COCMA8A.
AHanuz HopMamuHoU OOKYMeHmayuu.

Ponv neopeanuueckux seujecms 6 kauecmee MUHEPANIbHLIX YOOOPEHUll, YAyUuumeneti no4gbul.

Cocmas munepanvHvlx yYOOOpeHUuli U ux npumMeHeHue 6 3asUCUMOCMU OMm COCMmasd Noyevbl U ee
pasHosuonocmu. Bzaumoceazv cocmasa yoobpenuti u ux 6IusAHUSA HA 6e2eMAMUBHbIE CEOUCMBA U
NJI00OHOUeHUE PACTHEeHU.

JlaGopaTopHble 3aHATHSA

Hccneoosanue xumuueckozco cocmasa npod nougbwl.

Jlabopamopuasa pavoma 13 na evibop:

. Jlabopamopnas paboma « Obnapysicenue HeOp2anuyecKux npumeceti 8 npooaxy.

Ilpucomosnenue npodvl nougvl 051 UCCIE008AHUS KUCTOMHOCIU/UENOYHOCMU, HEeOP2aAHUYEeCKUX
3aepasnenuti. QOnapyicenue xa0puo- u cyivgham-uonos 6 npobe nousvl. Cocmasgnenue ypasHeHull
peaxyuii oonapysicenus. CpagHeHue NONYYEHHbIX noKazamesell ¢ HOPMAMUBHbIMU (CNPABOYHBIMUL)
3HAYEHUAMU.

OK 01
OK 02
OK 07
IIK 6.3

OH
IITH

Tema 9.1.5.
HccnenoBanue
00BEKTOB
o6uochepsl

OcHoBHOE coacpkanue

10

Teopernueckoe o0yuenune

1. Vuebno-uccneoosamenvckuii npoexm 6 obracmu ucciedosanus oovekmos ouocgepuvl. Ob630p mem
VUeOHO-UCCIe008AMENbCKUX NPOeKmMos. Aneopumm evinoninenus npoekma. Onpedenenue npodiembvi
uccneoosanusi. Memoowvr noucka, awmaruza u 00Opabomku UHGOPMAyUU O NPoOeKme 6 PA3TUUHbIX
UCTNOYHUKAX.

IIpakT4eckoe 3ansaTue 26, 27

ObocHosanue akmyanbHOCmMu 6blOpaHHol memvl. Buvisgnenue npobnemvr uccrnedosanus. Bvibop
00bekmos u memooos uccieoosanus. Ilocmanoska yeneu u 3aoau ucciredoseanus. OnpedeneHue
npoodykma ucciedosanus. Onpeoenenue 3manos u cocmasienue nAaHd Uccie008aHusl.

3awpuma npoexma: Ilpeocmaenenue pe3yrbmamos BbINOIHEHUS YUEOHO-UCCIe008AMENbCKUX
NPOeKmos (8vlcmynieHue ¢ npeseHmayuetl).

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
OK 04
OK 07
IIK1.1
1IK 1.2
IIK 2.1
1IK 3.1
1IK 4.1
1IK 5.1

OH
IITH
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Jlabopamopmuwie pabomur 14, 15

Hccneoosanue npodykmoe numaHus HA KUCJIOMHOCmMb, WEJIN0YHOCNb,

XUMU4eckuili cocmae 2
(3azpsazHumenu, Maxkpo- u MUKpoI1eMeHmbl).
Obpabomka pesyromamos ucciedosanusi. Qyenka Kauecmea ucciedyemozo 00vekmd, UCX00s U3 2
pe3yIbmamos Xumuuecko20 aHaiu3d.
Koncyabranus 2
IIpomexyToOUHAN ATTEeCTANMSA MO JUCHHUILIHHE (DK3aMEeH) 6
Bcero 144
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3. Yc/10BuUS peaiu3aliii NpPorpaMmsl 001eo0pa3oBaTe/IbHON JUCHUIIMHBI

3.1. TpeOGoBaHKsi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY
o0ecre4eHnIo0

Jns peanuzaniuy mporpamMMbl JIUCHMIUIMHBL MPEAYCMOTPEHBI CIIEAYIOIIHE
CrielMaibHble MOMENICHUs: Y4eOHbIH KaOMHET XUMHUU U YYEOHOW XUMHUYECKOU
1abopaTopuH.

O6opynoBanne y4yeOHOro kaOuHera (HArJIsIIHbIe MOCOOUN): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJAEIH KPHUCTAUIMYECKUX PEIIETOK,
KOJUICKIIUA TPOCTBIX U CIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJIUMEPOB,
KOJUIEKIUSI TOPHBIX MOPOJI U MUHEPATIOB, Tabaua Menaeneesa, yueOHbie (PUIIbMBI,
U poBbIE 00Pa30BaATEIbHBIE PECYPCHI.

Texnnueckue cpeacrsa OOy4YeHHsI: KOMIIBIOTEp C  YCTpOWCTBaMH
BOCIIDOMU3BEICHUS 3BYKa, NPHUHTEDP, MYJIbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MPe3eHTep AJIsl MPE3ECHTALUM.

OobOopynoBanue jgadopaTropuu U pado4Yux MeCT JIa0OPATOPUM: MEH3YPKH,
MUMETKU-KaNeIbHULIBI, TEPMOMETPBbI, MHUKPOCKOM, JIYINbl, MpPEAMETHbIE U
MOKPOBHBIE CTEKJIA, IJIAHIIETHI JIs KaleJlbHbIX peakiui, GuiabTpoBaibHas Oymara,
IPOMBIBAJIKHM, CTEKJIIHHbIE NPOOUPKH, PE3UHOBBIE NPOOKH, (OHAPUKU, HAOOP
PEaKTUBOB, CTEKJIIHHBIC MAJIOYKH, IITATUBBI JIJISI MPOOUPOK; MEPHBIC IUIUHAPHI,
BOPOHKHU CTEKJISIHHBIE, BOPOHKH JenuTeNbHble muiuHapuueckue (50-100 mo),
CTYNKHU C MECTHUKOM, (apdopoBbIE YAIIKH, MUHLETHI, (UIBTPbl OyMa)KHbIE, BaTa,
MapJisi, YaCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JIa0OpATOPHbIE IITATHBBI, CIIUPTOBBIC
TOpEeJNKU, CIUYKU, MPUOOP MJIs MOJYyUYCHUS Ta30B (WM MPOOUpPKA ¢ ra300TBOIHOMN
TpyOKO#), JepKareiau s NPOOUPOK, CKISIHKA [IJIi XPaHEHHUs] PEaKTHUBOB,
pa3gaToO4YHbIE JIOTKU; XuMUUYeckre ctakanbl (50, 100 u 200 mun); mImaTenu; MMHIETHI,
TUTEJbHBIC MU, CEKYHIOMEPHI (TaltMepsl), MepHbIe TpoOupku (Ha 10-20 M) u
MepHbIe KoJIObI (25, 50, 100 u 200 M), BoasiHas 6aHs (MM TEPMOCTAT), CTEKIISTHHBIE
NajJ04YKH; KOHMYecKHe KoJObl myig TtuTpoBanus (50 m 100 mi1); MHAMKATOpPHBIE
NOJIOCKH Juisi  ompeneneHus pH u  craHgapTHas MHIMKATOpHAs —LIKaja;
yHUBEpCalbHbIA UHMKATOP; numneTk Ha 1, 10, 50 M (unm po3atopst Ha 1, S u 10
MJI), OIOpETKH MJii TUTPOBaHUS, MeauuuHCKue wmmnpuisl Ha 100-150 wmu,
7abopaTopHbIe W/WIIA aHATUTHYECKUE BeChl, pH-MeTphl, CymmibHbIN mkad, u ap.
nabopaTopHOe 000pyOBaHHE.

3.2. MupopmanuoHHoe odecneyeHne peau3anu NporpaMmmMbl
1. Jlna peanmuzanuu mporpamMMbl OMOIMOTEUHBIH (oHA 00pa3oBaTEIbHOU
OpraHu3allid UMEET TeYaTHble M  JJIEKTPOHHbIE  O0pa3oBaTelbHbIE U
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WHOOPMAITMOHHBIE  PECYpPChl, PEKOMEHJIOBAaHHBIE IS  HWCIOJb30BaHUS B
o0Opa3oBaTeILHOM TPOIECCe, HE CTapIIe MATH JIET C MOMEHTA U3JaHU.

2. Pexomenayembie re4yaTHBIC U3JIaHUs o peanu3alnuu
o0mieoOpa3oBaTeIbHONM  NUCHMIUIMHBI  TPEJACTABICHBI B METOIUYECCKUX
PEKOMEHAIMAX 110 OpraHu3aIlii 00yUeHHUS.

IlepeueHnb pekoMeHayeMbIX Y4eOHbIX U31aHuii, UHTepHET-pecypcoB,
AONOJIHUTEIbHOM JINTEPATYyPhI

OcHOBHbIE HCTOYHUKH

Jlig mpenogaBarenei

1. I'abpuensn, O. C., JlbicoBa, I'. I'. Xumus: kaura s npenojaasatens: y4eo.-
MeToJ1. mocodbue. — M. Akanemus, 2012. - 332 c.
2. PesnukoB B. A. COOpHUK ynpaKHEHUH U 3a7a4 MO0 OPraHUYECKON XUMHHU:
yueOHoe nocooue / B.A. Pe3unkoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.
3. Kanyctuna A. A., Xansuenko U. I'., JIubanos B. B. O61mmas u Heopranudeckas
xumus. IIpaktukym / A. A. Kanycruna, . I'. Xanbuenko, B.B. JlubanoB —
CanxrtlleTepOypr: Jlans, 2020. — 152 c.
4. llleBuunpina, JI. B. Xumusa: yueoHoe mocooue / JI. B. IlleBHunwina, A. H.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
Tekcr: snexkTpoHHbld // JlaHb: 3neKTpoHHO-OMOMMOTeyHas cucrema. — URL:
https://e.lanbook.com/book/118505

Jns ctyneHToB

1. Aucdunorenoa, M. B. Xumus: y4eOHUK M TPAKTUKYM JUIsl CPEAHETO
npodeccruonanbHoro oopasosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e u3A., ucnp. u non. — Mocksa: U3gatensctBo FOpaiit, 2022. — 291
C.

2. leromuxuna, H. A. OOmas xumusa: yueOonuk s CIIO / H. A.
[[leronmuxuna, JI. B. Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumusa: y4yeOHUMK W TPaKTUKYM [JIsi CPEIHEro
npodeccuonansHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e u3f.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 507 c.

4. Xumusi: y4eOHUK J1a cpeiHero npodeccruonaibHoro oopazoranus / 10. A.
JleGenes, I'. H. ®anees, A. M. T'ony6es, B. H. [llanoBan; mox obmieit penakiueii I
H. ®aneeBa. — 2-¢ usn., mepepad. u non. — Mocksa: MznatenscTBo IOpaiit, 2022.
—431 c.

JlonoTHUTE IbHbIE HCTOYHUKH

Jns mpenonasarenei
1. Xumus. YraoyOnenusiid yposerb. 10—11 kmaccel: pabouast mporpamma K
muann YMK B.B. Jlynuna: yueOno-meroanueckoe nocooue / B.B. Epemun, A.A.
Hpoznos, N.B. Epemuna, 3.10. Kepumos. — M.: JIpoda, 2020. — 324, [1] c.
2. Meroauueckoe nocooue k yueOnuky B. B. Epemuna, H. E. Ky3pMmeHko,
B.1. Tepennna, A. A. Ipo3noBa u jip. «Xumusd. YTiy0JIeHHbIN ypoBeHb». 10 Kiacc
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/ B. B. Epemun, A.A. Jlpo3nos, .B. Epemuna, B. 1. Maxonuna, O. FO. CumoHoBa,
3.10. Kepumos. — M.: [Ipoda, 2019. — 339 c. : un.

3. Metoanueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A.
A. Jlpo3noBa u np. «Xumus. YrinyoneHnuslid ypoBenby. 11 kmacc / B. B. Epemum,
A.A. JIpo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upctona, 3.10. Kepumon. —
M.: poda, 2019. — 423 c. : un.

4. I'yceBa, E. B. Xumus mna CIIO: yuyeGHO-MeToauyeckoe nmocooue / E. B.
I'ycea, M. P. 3uranmmuna, J[. . Kynukoa. — Kazans: KHUTY, 2020. — 168 c.
— ISBN 978-5-7882-2792-4. — Texkct: sneKkTpoHHbIA // JlaHb : 3JIEKTpOHHAS
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/196096

g ctyneHToB

1. Xumus. 10 kiacc. YrnyOnéuusiii ypoBens: yueonuk/ B.B. Epemun, H.E.
Kysemenko, B.W. Tepenun, A.A. Jlpo3nos, B.B. JIlynun; nox pen. B.B. Jlynuna. —
M.: IIpocBewmienue, 2022. — 446, [2] c.: nu.

2. Xumus. 11 kmace. Yrny0Onénnelii ypoens: yueOnuk/ B.B. Epemun, H.E.
Kysemenko, A.A. JposgnoB, B.B. Jlymun; mox pexn. B.B. Jlynmna. — M.:
[IpocBemienne, 2022. — 478, [2] c.: un.

3. Uepnukona, H. FO. Xumus B TOCTYITHOM H3JIOKEHUU: yueOHOE TTocoOue
s crio / H. FO. UepnukoBa. — 2-¢ u3zn., crep. — Cankr-IlerepOypr: Jlans, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — TexkcTt: »nextpoHHbld // JlaHs:
aylekTpoHHas onbarorednas cuctema. — URL: https://e.lanbook.com/book/195532

4. lenunpina, JI. B. Xumus: yue6Hoe nmocodbue / JI. B. lllepuuiipina, A. .
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Tekcr: snextponnbidt // Jlanb: snekTpoHHO-OMOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/

5. bmunos, JI. H. Xumus: yue6nuk s CIIO / JI. H. baunos, U. JL
[Tepdunona, T. B. CokomoBa. — 2-¢ uzn., ctep. — Cankr-IlerepOypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Texct: anexktpoHHbii // JlaHb:
aJlekTpoHHas onbarorednas cuctema. — URL.: https://e.lanbook.com/book/167183

6. I'abpuensa O.C. Xumus: yueb. mis ctya. npod. yueo. 3apeaenuii / O.C.
["abpuensn, N.I'. Octpoymos. — M., 2016.- 256 c.

7. Tabpuensa O.C. Xumus 1 npodeccuii U CrenralbHOCTENR TEXHUYECKOTO
npoduiis: ydeOHUK IS CTyH. ydpexaeHud cpen. mpod. obpazoBanus / O.C.
INabpuensn, U.I'. OctpoymoB. — 4-¢ m3xa., ctep. — M. : M3narenbckuii LEHTP
«Axkamemusi»n, 2017. — 272 c.

HNuTepHeT-pecypcesl

1. hvsh.ru — Xypran «Xumust B IIKOJIEY.

2. https://postnauka.ru/themes/chemistry— nexkumuu mo XUMHM Ha CailiTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/

3. http://gotourl.ru/4783 (http://potential.org.ru/)41

CailT Hay4HO-TIOIyISpHOTO KypHaNa «[loTeHunam»,pazaen «XumMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4HO-TIOIYJISIPHOTO KYpHAJIa « XAMHUS U KU3ZHBY.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
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OTkpBbITas 27eKTpOHHAsT OMOIMOTEKa XUMIUYecKoTo TopTaia «Chemnety.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
HNudpopmanronHsie MaTepuaibl 00 OJTUMIHAAaX

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CHCTeMa JAUCTAHIINOHHOI'O O6yquHﬂ, HaHpaBHeHHaﬂ Ha HOHFOTOBKy K

OJINMITNAJAM BCEX YPOBHEMU.

IIOUCK

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[TopTas Mo HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4792 (http://periodictable.ru/)

PyCCKOsI3b1YHBIN CAaUT O CBOMCTBAX XUMHUYECKUX SJIEMEHTOB.

10. http://www.xumuk.ru

CallT 0 XMMUU: KJIAaCCHYECKHE YYCOHHKHU, CIPABOYHHMKHU, SHIMKJIOMIECIHH,

OpPraHWYECKMX M HEOPraHWYECKUX pEeaKUWi, COCTABICHHE YPaBHEHUM

peaxKuui.

N =

11. http://orgchemlab.com/
Caiit, MOCBALIEHHBIN MPAaKTHYECKOW padoTe B JabopaTopuun

IIporpammHoe obecnieueHue

Omnepanuonnas cucreMa Microsoft Windows 7 - 10

[MTakeT nmporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBoOoaHOE MporpaMMHOE
oOecrieueHue, He OrpaHUuEHO, 0ECCPOUHO);

Nurepner Opaysep Google Chrome (OecriaTHoe  MporpamMMHOE
oOecrieueHue, He OrPaHuEHO, 0ECCPOUHO);

K-Lite Codec Pack — ynuBepcaibHbIii HaOOp KOICKOB (KOIWPOBIIUKOB-
JNEKOJUPOBILIMKOB) U YTWIMT JJIi TPOCMOTpa M OOpaOOTKH ayAauo - U
Bujaeodaiiiop (OecriaTHOE MPOrpaMMHOE OOECIeueHHe, HE OrpaHUuYEeHO,
OeccpouHo);

WinDjView — nporpamma a1 mpocMmotpa daitioB B popmate DIV u DjVu
(cBOOOIHOE TTPOTPaMMHOE 00ECTICUeHHUE, HE OTPAHUUYEHO, OECCPOUHO);

Foxit Reader — mpukiagHoe mporpaMMHOE oOeCIieueHHEe ISl IPOCMOTpa
AJIEKTPOHHBIX JOKYMeHTOB B cranjapte PDF (6ecmatHoe mporpammHuoe
obecricueHue, He OTPaHUYCHO, OECCPOUHO).
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4. KoHTpOJIb ¥ OLIeHKA Pe3yJ1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOM
AUCHUNIMHBI

KoHTpoib 1 olieHKa pe3yJIbTaTOB 00yUEHHUs OCYIIECTBIISIETCS ITPETojaBaTesieM
B TMpoOIEccCe MPOBEACHUS TMPAKTUYECKUX 3aHATUA M J1abOpaTOpHBIX padorT,
TECTUPOBAHUS, & TAKKE BBHIOJIHEHHS 00YYaIOIMMUCS UHANBUIYAbHBIX 3aJIaHUN,
MIPOEKTOB, UCCle0OBaHUl. Pe3ybTaTel 00ydeHUs: ONpenessioT, 4TO 00yJarouecs

AOJDKHBI 3HATb, IIOHUMATb MW JACMOHCTPHPOBATL 110 3aBCPIICHUH HW3YUCHUA
JUCLUILINHEIL.

Ne Monyas, / Pasnen / Pe3yabTar 00yueHus OueHovHbIe MepONPUATHS OK
B Tema K
| |OcHoBHOII MOaY/Ib
1 |Pa3gen 1. OcuoBpl |POpMy/IHpOBaThH 6a30BbIE

CTPOEHHUS BellecTBa INOHATHUA U 3AKOHbI XUMHUH

1.1 |Ctpoenue atoMoB|CocraBiate  xumuueckue|l. Tect «Crpoenune atomoB|OK 01
XUMHUYECKUX dbopMyInbl  COEMUHEHUN B|XUMHUYECKUX  DIEMEHTOB U
3JIEMEHTOB M MPUPO/JIAa|COOTBETCTBUU CO CTEIEHBIO [IPUPOAA XUMUUECKOU CBSI3M».
XUMUYECKOM CBA3U  |OKUCIEHUS XUMUYECKUX|2. 3aJauyd Ha COCTaBIICHHE

AJIEMEHTOB,  HUCXOAS  M3|XUMHYECKUX dbopmyn

BAJICHTHOCTH 1 |IBYXaTOMHBIX COEIMHEHU M

AJIEKTPOOTPHULIATEIBLHOCTU  |(OKCUAOB, CYIb(PUAOB, THAPUIOB
U T.I1.).

1.2 |[lepuonnyeckuii Xapakrepus3oBaThb [IpakTuko-opuentupoanusie  |OK 01
3aKoH u Ta0nuna J[.W. |[xumMudeckue 5SJIeMEHTHl B|TEOpETHYECKHE  3aJaHus  Ha|QK (2
Menneneena COOTBETCTBUU c WX [XapaKTepu3alulo XUMHYECKUX

M0JIO’KEHUEM B|2sieMeHTOB: «Metannuueckue /
MEPUOIUYECKON  CUCTEME |HEMETAININYECKUE CBOICTBA,
XUMUYECKHUX AJIEMEHTOB [3JIEKTPOOTPULIATEITLHOCTh u
J.1. Menneneesa CPOJCTBO K ANEKTPOHY
XUMUYECKUX  DJIEMEHTOB B
COOTBETCTBUE c ux
JJIEKTPOHHBIM  CTPOCHHUEM U
MOJIOKEHUEM B TEPHOIUYECKOM
CUCTEME XUMUYECKHUX
aneMeHToB .. MenneneeBay.

2 |Pasnen 2.|CocraBisaTh ypaBHeHus: H|KonTpouabHas padora

Xumuyeckue CXEMbI XUMH4YeCKuX | «CTpoenne BelIeCTBA 1
peakuun peaximii XHMHUYECKHE PeaKuum»
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Mopnyas / Pasnen /

OK

Ne Tema Pe3yabTar 00yueHus OueHovHbIe MEpPONIPUATHS MK

2.1 |Tuoer  xumuyeckux|CocTaBisiTh peaknuu|l. 3amaun Ha coctaBienue|OK 01
peakuuin COCIMHECHUS, Pa3JIOKECHUS, |YPABHEHUM pEeaKIUil:

oOMeHa, 3aMEIIEHUS,|— COEAMHEHUS, 3aMEelICHHUS,
OKHUCJIUTEIbHO- pasiiokeHusi, o0OMeHa U peakui
BOCCTaHOBUTEJIbHbBIE C  ydacTHeM  KOMILJIEKCHBIX
peakiuu u peakuuu (coequHeHud  (Ha ~ mpumepe
KOMIUIEKCO0Opa3oBaHus (Ha|THAPOKCOKOMILIIEKCOB
npumepe QITIOMUHHUS U LIUHKA);
TUJPOKCOKOMIUIEKCOB — OKHCIIUTENBHO-
ATIOMUHUS ¥ IIMHKA) C|BOCCTAHOBHUTEIBHBIX pPEAKLUN C
y4acTHEM HEOPraHWYECKHX |HUCIIOJIb30BAHUEM MeToaa
BEIIECTB 3EKTPOHHOTO OanaHca;
— € Yy4YacTHEeM KOMIUIEKCHBIX
coequHeHUl  (HAa  mpuMepe
TUAPOKCOKOMILUIEKCOB IIMHKA U
AITFOMUHHS ).
2. 3anauu Ha pacuer
KOJIMYECTBEHHBIX
XapaKTEPUCTHK MPOJIyKTa
peaKkIuu COeIMHEHUS; MacCOBOU
uin OoOBEMHOM JONMU BBIXOJA
IPOAYKTa pEaklUu COEIUHEHUs
OT TEOPETHYECKH BO3MOXKHOTO;
O0OBEMHBIX OTHOIICHUN Ta30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTHUK HCXOJIHBIX
BEILIECTB U MPOAYKTOB PEAKIUU;
Maccel  (00beM,  KOIHUYECTBO
BEIIECTBA) NPOAYKTa pPEaKIUH,
€CJIM OJIHO M3 BEUIECTB JIaHO B
BUJIE pacTBOpa C OINpeAeNeHHON
MacCOBOM J10JIEN PACTBOPEHHOIO
BELIECTBA.

2.2 |Onextponutudeckas |CocTaBIsATh ypaBHeHud|l. 3ananus Ha coctaBienue|OK 01
U CCOLaIus U [ XUMHYECKUX peaKklUMM [MOJEKYISIPHBIX U HMOHHBIX
WOHHBIN 00OMeH WOHHOTO oOMeHa C|peakiui C y4aCTUEM OKCHJOB,

y4acTHEM HEOPraHWYECKUX|KHCIOT, OCHOBAHMM H COJEH,
BEII[ECTB WOHHBIX pEeaKIuil THAPOIH3a
COJIEH, YCTaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPEIBI.
2. JlaGopatopHas pabota
«Peaxuu rugponuzay.
3 |Pa3nmen 3. Ctpoenue (UccaenoBath ctpoenne u |KoHTposibHas padoTa

M CBOHCTBA
HEOPraHM4YeCcKuX
BEILECTB

CBONCTBA
HEOPraHM4eCKMX BellecTB

«CBOHCTBa HEOPraHHUYECKUX
BelIeCTB)
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Moayas / Paznen /
Tema

Pe3ysabTar 00y4yeHus

OueHoYHbIE MePOTIPUSTHS

OK
IIK

3.1

Knaccudukanms,
HOMEHKJIaTypa
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

u

Knaccudumnuposats
HEOpPraHUYECKHUE BElIECTBa
B COOTBETCTBUM C HUX
CTPOEHUEM

1. Tect
Ha3BaHHE
BEILIECTB

«Homenknatypa wu
HEOPraHUYEeCKUX
UCXOAS U3 HUX
XUMHYECKOH  (OpMYIBI  WIH
COCTaBJICHHE XUMHUYECKON
(dbopMyIbl MCXOIS W3 HAa3BaHUS
BEIIECTBA IO MEXAYHApOIHON
WU TPUBHAIIBHON
HOMEHKJIAType».
2. 3aga4yM Ha pacyeT MacCcOBOM
noid  (Maccel)  XMMHYECKOTO
ajeMeHTa  (COeQUHEHHUs) B
MoJIeKyJie (cMecH).
3. Ilpaktuyeckue 3amgaHusl IO
KJaccu(puKanuu, HOMEHKJIAType
U XUMHYECKUM  ¢dopMylaMm
HEOPTaHUYECKUX BEIIIECTB
pa3IMYHBIX KJIACCOB.
4. llpaktuueckue 3ajaHusg Ha
ornpezeneHue XUMHUYECKOMN
AKTUBHOCTH BEIIIECTB B
3aBHUCHMOCTH BHJIa XUMHUYECKOU
CBSI3U M THUIA KPUCTALTHYECKOMN
PEIIETKH.

OK 01

3.2

DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

YcraHaBiuBaTh
3aBUCUMOCTH

XUMHUYECKHUX

HEOPraHWYECKUX  BEILECTB
OT CTpOEHUs aroOMOB U
MOJIEKYJI, a TaKXkKe THIa
KPUCTAJUIMYECKOW pEeIETKH

¢buzuko-
CBOMCTB

1. Tect «OcobenHocTn
XUMHYECKUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBAaHHIA,
aM(pOTEepHBIX THAPOKCUIOB U
CoJIeiny.

2. 3amaHus Ha COCTaBJICHHE

ypaBHEHUH XUMHUYECKUX
peakuuii ¢ yyacTueM MPOCThIX U
CIIOKHBIX HEOPTraHUYECKHUX
BEILIECTB: OKCHUJOB METAIJIOB,
HEMETAJJIOB U aM(OTEpHBIX
JJIEMEHTOB; HEOPraHUYECKHUX
KMCIIOT, OCHOBaHUH u
aM(pOTEepHBIX TUAPOKCHJIOB,
HEOPraHUYECKUX coJiei,

XapaKTepU3yIOIIUX UX CBOWUCTBA
U CHIOCOOBI MOJTYUYEHUS.
3. IIpakTuKO-OpHEHTUPOBAHHbIE

TEOpETUYECKHE  3a/JaHusl  Ha
CBOMCTBa u MOJTyYeHHe
HEOPTaHUYECKUX BEIIECTB.

4. JlaGopatopHas pabota
«CBoricTBa METaJUIOB u
HEMETAJJIOBY.

OK 01
OK 02
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Moayas / Paznen /

OK

Ne Tema Pe3yabTar 00yueHus OueHovHbIe MEpPONIPUATHS MK
3.3 |IIpousBomcTBO O6ocHoBbiBaTh 3HaueHue H|l[IpakTuko-opuentupoBanueie |(OK 01
HEOPraHUYeCKUX MIPUMEHEHUE 3aJIaHlsl 10  COCTaBJICHHIO|QK (2
BEILIECTB. 3HAYEHUE U |HEOPraHUYECKUX BELIECTB B|XMMHUYECKHUX peakuuii c
MIPUMEHEHHE B OBITY 1|OBITOBON U|ydacTueM HEOPTraHUYECKHUX
Ha [IPOU3BOJICTBE IIPOU3BOJCTBEHHOMN BEILECTB, UCMOJb3YEMbIX JUISl UX
JESTEIIbHOCTH YeJIOBeKa WX |MICHTU(DUKAIINN u
(bU3UKO-XUMHUYECKUMHU IPOMBIIUICHHBIX croco6oB
CBOMCTBaMH MOJIyYEHHUS.
4 |Pa3nea 4. Ctpoenne UccienoBars crpoeHue u|KoHTpoJibHasi padoTa
U CBOMCTBa|CBOiicTBa oprannvyeckux|«CrpoeHue " CBOMCTBA
OPraHuYecKux BellleCTB OPraHMYecKuX BellecTB»
BeLLeCTB
4.1 |Knaccudukanus, Knaccugpunmposartpb 1. 3amanus Ha cocraBienue|OK 01
CTPOEHHUE 1|OpraHNYeCKUE BEUIECTBA B|HA3BaHUI OpraHUYeCcKUX
HOMEHKJIATypa COOTBETCTBUH c VX |COCAUHEHUI II0 TPUBHAIBHON
OpraHUYECKUX CTPOCHHEM WIN MEXIYyHApOAHOU
BELIECTB CHUCTEMAaTUYECKOU
HOMEHKJIaType.
2. 3amaHus Ha COCTaBJIEHUE
MOJIHBIX u COKpaIlleHHBIX
CTPYKTYPHBIX bopmyi
OpraHUYECKUX BEILECTB
OTJIETIbHBIX KJIACCOB.
3. 3agauum Ha ompenesieHue
npocTeiien bopmybl
OpraHUYECKON MOJIEKYJIBI,
UCXOJI U3 AJIEMEHTHOTO COCTaBa
(B %).

4.2 |CsoiicTBa YcTaHaBiIuBaTh 1. 3amanumga Ha cocraBiaeHue|OK 01
OpraHUYECKUX 3aBUCUMOCTH (hu3uKO- | ypaBHEHUI XUMHUYECKUX | QK (2
COEIMHEHUI XUMHUYECKUX CBOMCTB|peakuuii c y4acTHEM

OpTraHWYECKUX BEIECTB OT|OPraHUYECKUX  BEHISCTB  Ha
CTPOEHHUSI MOJIEKYJI OCHOBaHMM WX COCTaBa W
CTPOCHHUS.
2. 3amaHusg Ha COCTaBJIEHUE
ypaBHEHUH XUMHUYECKUX
peaxkuuid, WJUTFOCTPUPYIOLIUX

XUMHYECKHUE CBOMCTBA C yUETOM

MEXaHU3MOB MPOTEKAHUSA
JAaHHBIX peakuuii u
reHEeTHYECKOU CBSI3U

OPraHU4YCCKUX BCHICCTB PA3HBIX
KJIaCCOB.

3. PacuerHble 3amayum 10O
yYpaBHEHUSM peaxiuit c
ydacTuemM OpraHU4YCCKUX
BEIIECTB.

4. JlaGopaTopHas paborta
«ITonyuyenue JTHIJICHA u
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Mopnyas / Pasnen /

OK

Ne Tema Pe3yabTar 00yueHus OueHovHbIe MEpPONIPUATHS MK
U3Y4YECHUE €TI0 CBOMCTBY.

4.3 |Opranuyeckue O6ocHoBbiBaTh 3HaueHue H|[IpakTuko-opuentupoBanneie |OK 01
BEILIECTBA B|IPMMEHEHHE OPraHUYeCKHX|3aJlaHusl [0  COCTaBJICHHIO|QK (2
KU3HEJCATEIbHOCTH |BEUIECTB B  OBITOBOM M |XMMHYECKHX peaxuit C
YeJI0BeKa. MIPOU3BOJICTBEHHOMN y4acTHEM OpraHUYECKUX
[IpousBoacTBO U |1eATeIbHOCTH YEJIOBEKa HX|BEIIECTB, UCIONb3yEeMbIX JJIS UX
MIPUMEHEHHE (U3UKO-XUMHUYECKUMHU UICHTHPUKAUK B OBITY U
OpPraHUYECKUX CBOiicTBaMH IPOMBIIIIIEHHOCTH.

BEILIECTB B
MIPOMBIIIJICHHOCTH

5 |Pa3nen 5.|HccaenoBat, paBHoBecue| KoHTposibHas paboTa
Kuneruueckne H|H CKOpocTh XuMu4Yeckux|«CkopocTh XHMHUYeCKOM
TEPMOAHMHAMHNYECKH |peaKIuil peakuuu 7 XHMHU4YeCKoe
€ 3aKOHOMEPHOCTH paBHOBeCHE»
NPOTEeKAHUS
XUMHYECKHX
peakuuii

5.1 |Kunernueckue Hccnenosarh BinusHue|l. JlaGopatopnas pabGora nHa|OK 01
3aKOHOMEPHOCTHU KOHIICHTpALlUU BBIOOD: OK 02
MIPOTEKAHUS pearupyromux BemecTB H|— «OmpeneneHue 3aBUCUMOCTH
XUMUYECKUX PEAKIUH |[TeMIIepaTypbl Ha CKOPOCTH|CKOPOCTH peakiumn oT

XUMHUYECKUX PeaKIni KOHIICHTPAIlUU  Pearupyronux
BEIIECTBY;
— «Omnpeznenenue 3aBUCUMOCTH
CKOPOCTH peakiuu oT
TEMIIEpaTypPbD».
2. IlpakTUKO-OpUEHTUPOBAHHBIC
TEOpPETUUECKHE  3aJaHus  Ha
aHanu3 (GaKkTOpPOB, BIUSAIONINX Ha
U3MEHEHUE CKOPOCTH
XUMHYECKON PEaKIUU.

5.2 |Tepmonunamuueckue (MccnenoBarb BnusiHue|l. 3amaun Ha pacuersl TermnoBbiX|OK 01
3aKOHOMEPHOCTHU W3MEHEHUsI KOHIEHTpaIuu |3 (HEeKTOB XUMHUYECKUX peakiuii| QK (02
MPOTEKAHUS BEILECTB, PEAKI[MU CPEIbl U|U ONPEACICHUE THUIA PEaKLHUU
XUMUYECKUX TeMIIepaTyphbl Ha cMenieHue|(mo TeruoBoMy O QPeKTy: 9K30- U

peakuuil. PaBHoBecue
XUMHYECKUX PEaKIui

XUMHYECKOT'O paBHOBECUA

SHAOTEPMHUUYECKUE).

2. TlpakTHKO-OpHUEHTHPOBAHHEIE
3aaHus Ha pUMEHEHUE
npuHuuna Jle Hlarense mus
HaXO0XKJICHUS HarpaBJICHUS
CMEIICHHS paBHOBECHS
XMMHUYECKON peakIuy U aHaJIn3
(haxkTopoB, BIUAIONINX  Ha
CMeEIeHHE XUMHUYECKOTO
paBHOBECHS.

3. JlaGopatopHas pabora
«M3yvyeHne BIVSIHAS pa3IMIHbIX
(akTopoB Ha CMEIIIEHNE
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Moayas / Paznen /

OK

Ne Tema Pe3yabTar 00yueHus OueHovHbIe MEpPONIPUATHS MK
XUMHUYECKOT'O PABHOBECHUSD.
6 |Pa3gen 6.|UccaenoBaTh aqucnepcHbie KoHTposibHasA paboTa mo reme
JAucnepcHbie CHCTEMBI «/lucnepcHbie CHCTEMbD)
CHCTEMBI
6.1 |[ducnepcubie Pasnuuars uctuHHble|1. 3amaum Ha npurortosieHue|OK 01
cucteMbl U (aKTOPbI|pacTBOPHI, KOJUIOU]IHBIE | paCTBOPOB. OK 02
UX YCTOMYUBOCTH pacTBOpBI u|2. IIpaKkTuKO-OpUEHTUPOBAHHbIE
rpy0oaucepcHble CUCTEMBbI |pacueTHBIC 3a/1aHUS Ha
Ha OCHOBE XHMHYECKOTO|AUCIEPCHbIC CHCTEMBHI,
JKCIIEpPUMEHTA UCIIONIb3yeMble B OBITOBOM U
MPOU3BOACTBEHHOMN
JeATEIbHOCTH YEJIOBEKA.
6.2 |MccnenoBanue Hccnenosarh ¢usuko-|Jlabopatopnas  pabora  (Ha|OK 01
CBOWCTB JIMCHEPCHBIX | XUMUYECKUE CBOICTBA|BBIOOD):
cUCTEM pa3IMYHBIX BUJI0B|— [IpuroroBiieHue pacTBOpOB;
JIUCTIEPCHBIX CUCTEM — MHccnenoBanue UCIIEPCHBIX
CUCTEM.
7 |Pa3zgen 7.|UccienoBarb  CBOIMCTBa
KauecTBeHHBIC OpPraHMYecKux "
peakuuu HEOPraHU4YecKMX BellecTB
o0Hapy:KeHus c HCNO0JIb30BAHNEM
OpPraHuYecKux U |Ka4eCTBEHHBIX peaKkiuii
HEOPraHu4ecKHuX
BellecTB
7.1 |OGHapyxeHHne UccnenoBats kauecTBeHubie|1. JlabopaTopnas paborta (Ha|OK 01
HEOPraHUYeCKUX pEeaKiuu  HEOPraHHYECKUX [BBIOOD):
KaTHOHOB U aHWOHOB |BEIIECTB —  AHaIWTUYECKHE  PEAKIUHU
kaTuoHOB [-VI rpym;
—  AHaIWTUYECKHE  PEAKIUHU
AQHUOHOB.
2. Ilpaktuueckue 3amaHusi Ha
COCTAaBJICHHE ypaBHEHUU
peakuuin OoOHapyKEeHUs
katuoHoB  I-VI  rpynn  wu
AQHUOHOB, B T.4. B MOJICKYJISPHOMH
1 MOHHOH (opmax.
7.2 |O0HapyxeHue UccnenoBats kauecTBeHubie|1. JlaGopaTopnas paborta (Ha|OK 01
OpraHUYECKUX peakiuu OpPraHUYECKUX |BBIOOD):
BEIIECTB  OTJCIHHBIX | COCTUHEHHI oTnenbHbIX |— KadecTBeHHBIE peaknuu Ha
KJIaCCOB c|kmaccoB OTJI€TIbHbIE KJIaCChI
HCIIOJIb30BAHUEM OpPTaHUYECKUX BEIIECTB;
KaueCTBEHHBIX — KauectBenHbIi aHaIu3
peakuuii OpPraHUYeCKUX COETUHEHUN TI0

(YHKIIMOHATBHBIM TPYTITIaM.
2. Ilpakthueckue 3amaHus Ha
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Moayas / Paznen /

OK

Ne Tema Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS MK
COCTaBJICHHE KauyeCTBEHHBIX
peakuuin OOHapyKEeHUs
OpPraHMYECKUX COCAMHEHUN.

Il |(IlpukaagHoi MOaYy/Ib

8 |Pasgeun 8. OuenuBath mnocjencrsus|3amura Keiica (¢ y4erom

Xumusi B ObITY U|0OBITOBOI u|0yaymeit mnpodeccuoHaJbHOM
NMPOU3BOJACTBEHHOH |MPOU3BOJACTBEHHOM J1esITeJIbHOCTH)
AesiTeIbHOCTH NeSITeIbHOCTH YeJIOBEKa ¢
YyeJI0BeKa MO3HIMI JKOJOrHYECKOM
0e30nmacHoOCTH
Xumusi B Obity u|OuenuBarh  mnocnenctBusi|Kedic (¢ yderom  Oymymieit|OK 01
MIPOM3BOJICTBEHHON  |OBITOBOM u|npodeccuoHaTbHON 0K 02
e TeTbHOCTH MIPOU3BOJICTBEHHOM JeSTETLHOCTH) OK 04
YeloBeKa AEATENbHOCTH  HeNloBeKa ¢ OK 07
MO3UIIMA  IKOJOTHYECKOM
0€301acHOCTH
9.1 (Pa3nmex 9.1. HNuTtepnperupoBatb 3amura yyeOHo-
HccnenoBanue u XHMHYecKHe MPoLecchl H |MCCJIeI0BATEeIbCKOI0 MPOEKTa
XUMHUYeCKHd aHAJIN3 |siBJIeHUus B Ouocdepe (c yuerom Oyayueit
00beKTOB OMochepbl npodeccuoHaIbLHOM
AesITeJIbHOCTH)
9.1.1|OcHoBBI Boeimonasate monHbi  1ukdi| 1. JlaGopaTopHas pabota|OK 01
nabopatopHoit AKCIEPUMEHTAIBHOTO «OCHOBBI nabopatopHoi
MPAKTUKHU B|HCCJICIOBAHUS C|TIpaKTUKM.
npodeccCHoHANBHBIX |COOMI0ACHUEM npaBui|2.  TumoBble  pacueTbl 1O
nabopaTopusix 0e30macHOr0 OOpallleHusl C|TeMaTHKe YKCIIEPUMEHTA.
BEILIECTBAMU n|3. 3amaum  Ha  BBIYUCIICHUE
1a60paTOPHBIM CpEeIHEero 3HAYCHUS
o0opyaoBaHrueM SKCIEPUMEHTAIbHBIX  JAHHBIX,
TOTPEITHOCTH.

4. TlpencraBieHue pe3yabTaTOB
JKCIEPUMEHTAa B  PA3IUYHOU
¢dbopme (Tabnuia, rpaguk, OTUET,
JIOKJIaJl, PE3EeHTaIu).
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Mopnyas / Pasnen /
Tema

Pe3ysabTar 00y4yeHus

OueHoYHbIE MePOTIPUSTHS

OK
IIK

9.12

XUMHAYECKAN aHaInu3
po0 BOJIBI

UccnenoBate XUMHWYECKUH
cocTaB pod BOIBI

1. Tect «CsoiicTBa U cOCTaB
BOJIBD».

2. 3aganue
COCTaB BOJBI,

«XUMHYECKUN
TUI BOABI H
Croco0bl ee TpUMEHEHUs» (C
WCIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpaKkTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE

3aJaHus Ha

COCTaB  BOJBI CIoco0bI
BBIPQXCHHSI KOHIIGHTpAalMi U
mepecyer  KOHIIEHTpamuii (¢

HCIIOJIb30BAHUEM HOPMATHUBHBIX

n

JIOKYMEHTOB).
4. Jlaboparopnas padota

OK 01
OK 02
OK 07

9.1.3

XUMHUYECKUN
KOHTPOJIb
MPOYKTOB MUTAHUS

Ka4dye€CTBa

HccnenoBare XuMHUYECKUH
COCTaB IPOJYKTOB UTAHUSA

1. Tecr «Opranuyeckue u
HEOpPraHUYEeCKue

BXOAIIUE B COCTaB IIPOAYKTOB

BCIICCTBA,

UTaHWSD.
2. IlpakTUKO-OpUEHTUPOBAHHBIE
3a7aHusd 1o KyJMHApHOU
TEMaTHKe.

3. JJabopaTtopHas pabota

OK 01
OK 02
OK 07

9.14

XUMHUUYECKUNA aHaINU3
po0 MOYBHI

HccnenoBater XuUMHUYECKUH
COCTaB MpOO MOYBbI

1. Tect mo Teme «XUMHUUYECKUH
COCTaB HEOPraHUYeCKUX u
OpPraHUYECKUX YIOOpPEHUIN».

2.

COCTaBa IIOYBLI, TUII IIOYBLI U €€

3aganue «B3anMocBs3b

Ha3HAYCHU.
3. JJaboparopHas paborTa.

OK 01
OK 02
OK 07

9.15

HccnenoBanue
00BEKTOB OHOChEpHI

HcenenoBath  XMMHYECKUH
coctaB 00BEKTOB Orocheps
Ha TIpUMEpe  IPOJYKTOB
NUTaHHS, BOJBI M TIOYBBI

VY4eOHo-Hccae10BaTeNbCKU
IPOEKT B 00JIACTU UCCIICTOBAHUS
00BEKTOB OHOC]EpHI.

IIpoekr.

OK 01
OK 02
OK 04
OK 07

ook owndE

TeMbI POEKTOB:

CpaBHeHue ycioBuil 00pa3oBaHus Telel U CyCIeH3Hi B MUILEBOM IIPOU3BOJICTBE.
N3ydeHnue npoJyKTOB CropaHusi aBTOMOOUIIBHOTO TOTIHBA.

N3yuenne cocraBa akBapelbHbBIX KPacoK
CpaBHeHue crnoco0oB orpeeeH!s] aCKOPOMHOBOM KHCIOTHI B MUIIEBBIX MPOIYKTaX.
HccnenoBanue BAMSIHUA CIOCO0a MPUTOTOBJICHUS MUIIH HA aTFOMUHHEBYIO TIOCY Ty .
CpaBHeHI/Ie KadeCcTBa BOJbI, HOHy‘IGHHOﬁ U3 pa3JINYHbIX UCTOYHHUKOB.
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9.

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.

39.
40.

HccnenoBanue CBOWCTB alETHWIICAIMIUIOBON KHCIIOTHI KaK XMMHYECKOIO KOHCEpPBAHTA
IIPU IPUTOTOBJICHUH MTHILN

HccnenoBanue TOCTOMHCTB M HEJOCTATKOB a’pO30JICH, HCIOJIB3YEMBIX B KadeCTBE
JIEKAPCTBEHHBIX CPEJCTB.

W3ydenne poau OMOIOTHYECKUX T0OABOK B MUIIICBOM PaIHOHE.

CpaBHEHME CBOMCTB MOPCKOM, HOAMPOBAHHOW Y MOBAPEHHOM COJIU.

N3yuenue BIusHUS MPOAYKTOB KOPPO3UU HA PACTUTEIIbHBINA U KUBOTHBIM MUP BOJOEMA.
H3ydenne cnocoO60B MCIOJIb30BAHUS OTPAOOTAHHBIX aBTOMOOMIIBHBIX IIHH.
Uccnenoanne mnporecca nuddy3un B TKaHAX pPAaCTEHUN HA HPHUMEpPE TEXHOJIOTHH
OKpaIlIBaHUs LIBETOB.

CpaBHEHHE CBOICTB U COCTABA KUJIKOTO U TBEPIOIO MbUIA.

HccnenoBanue riri€HNYECKUX CBOMCTB HEKOTOPBIX MOIOLIUX PACTBOPOB.

CpaBHEHHE CBOMCTB BOJIOKOH IPUPOTHOTO IPOUCXOKICHHUS.

N3yuenue ycBOSIEMOCTH KabIUs U3 PA3JIMYHBIX MUIIEBBIX MPOIYKTOB.

CpaBHEHHE MOIOIINX CBOKWCTB MbLJIa 1 CHHTETUYECKUX MOIOIIMX CPE/ICTB.

CpaBHEHHUE YUCTSIIUX CBOWCTB 3yOHOT0 OPOIIKA U 3yOHOM MaCTHI.

CpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB CPEACTB, NPUMEHSEMBIX s
XUMUYECKON JE3UH(PEKIINH.

CpaBHeHUE MUILEBOM IEHHOCTH 0EIKOB CheJOOHBIX TPHOOB U TOBSKBETO Msica.
CpaBHHTENBHBIN aHAIN3 00pa310B aTMOC(EpPHON M OBITOBOW IBUIH, COOPAHHBIX B KHIIOM
MTOMEIICHUH.

CpaBHEHHE CBOMCTB Pa3IMYHBIX MUHEPAIBHBIX YI0OPEHUH.

HccnenoBanue XUMHYECKOTO COCTaBa CPEJICTB, IPUMEHSIEMbIX LIS Je3UH(EKIIIH.
HccnenoBanue 1BETOBOM peaklMU PACTUTEIBHBIX MUTMEHTOB T'PYIIIBI aHTOIIMAHOB Ha
M3MEHEHUE YCIOBUN OKPYIKAIOIIEH Cpebl.

HccrnenoBanue pa3iWyHbIX THIIOB OpOXKGHHS W WX TNPUMCHEHHE B IHIICBOM
MIPOU3BOJICTBE.

HccnenoBanne XUMHYECKUX PEAKITUM, MPOUCXOSAITUX MPU BBITIEUKE XJe0a.

CpaBHEHHE YCBOSIEMOCTH KeJe3a U3 Pa3IMUHbIX MUIIEBBIX MPOAYKTOB.

N3yuenne myTteil 3arps3HEHUsT MPOJOBOJILCTBEHHOTO CHIPhS W THUIIEBBIX MPOIYKTOB
KCEHOOMOTHUKAMU XUMHUYECKOTO U OMOIOTUYECKOTO MTPOUCXOKIACHHUS.

CpaBHEHHE pa3IMYHBIX MAapOK MHUHEPAIbHOW BOJIBI MO MHHEPAIBLHOMY COCTaBy U
OpPraHOJIENITUYECKUM CBOMCTBaM.

CpaBHeHuE pa3IMYHbIX METO/I0B YCTPaHEHHs KapOOHATHOM JKECTKOCTH BOIBI.
HccnenoBanue opexoB MUHAAISA HA COJIEPKAHUE IUAHU-UOHOB.

N3yuenne hepMEeHTATUBHOM aKTUBHOCTH OMOJOTUYECKUX KUIKOCTEH.

CpaBHeHHE CBOWMCTB aBTOMOOWJIBHBIX CTEKIOOYUCTHTENEH Ha OCHOBE pa3TUYHBIX
CIIUPTOB.

N3yueHne npuymH BBINAICHUS KUCIOTHBIX T0KAEH U UX TOCIEICTBUMN.

CpaBHeHUE JOCTOMHCTB U HEJOCTAaTKOB TOCY/bl, M3TOTOBJIEHHOM W3 pa3InYHBIX
MaTepHaoB.

CpaBHEHHE XUMHUYECKUX CBOMCTB THIPOTCHU3UPOBAHHBIX KUPOB U )KUPOB HATYPATHLHOTO
MIPOUCXOXKICHHUS.

N3yuenne XUMHUYECKHX PEAKIHMi, MPOUCXOIANIMX C YTIeBOJAAMHU B IMHINEBAPUTEIHHOM
TpakTe.

N3yueHne XuMUYECKON IPUPOBI 3aI1aX0B.

I/I3yquHe POJIn MUKPOIJICMCHTOB B OMOXHMUYECKHX pPCaKugX opraHu3ma.

43



		2025-04-10T09:56:19+0400
	В.М. Земалиндинова




