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1. O0mas xapakTepucTHKAa NPUMePHOH padoueii mporpaMmmbl 0011e00pa3oBaTeIbHOM
AUCHUIIMHBI « XHMHD)
1.1 MecTo 1M COMIITHHEI

«O0uieobpazoBarenbHas JUCHUIUIMHA «XUMHS» SBISETCS 005S3aTelbHOM 4YacThIO
0011e00pa30BaTENILHOTO UKJIA 00pa3oBaTeNbHON mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
no cneranbHocTh 54.02.01 «/Iu3aiin (1mo oTpaciasam)y.

1.2 Ilesin ¥ NJIAHMPYEMBI Pe3yJIbTAThl OCBOCHH S JUCIUILJIMHBI:
1.2.1 leau AUCUUIIMHBI

Henab: ¢dbopmupoBaHue y o0yuaromuxcs XUMHUYECKON COCTaBIIAIOLIEH
€CTECTBEHHOHAYyYHOM KapTUHbI MHMpa KakK OCHOBBI IPHUHSITHUS pELIEHUH B JKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O IIOBEJCHMS B IPUPOJHON CpeLeE.

3apaum:

e (opMupOBaHUE MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKaHUs XMMUYECKHX MPOLECCOB U
ABJICHUM B OKpYXalOLIEel Cpene, LEJOCTHOW Hay4dHOW KapTHHBI MHUpPA, B3aUMOCBS3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

e Pa3BUTHE YMEHHS NPOBOJUTH PACUEThl 110 XUMHUYECKUM (OpMyJiaM U YpPaBHEHUSIM
XUMHUYECKMX peakUui, IUIAHUPOBaTb M HUHTEPIPETHPOBATh PE3YJIbTaThl XUMHUYECKHX
9KCIIEPUMEHTOB;

e (opMupOBaHHME  HAaBBIKOB  IPOBEACHUSA  XUMMUYECKHMX  SKCIIEPUMEHTAJIbHBIX
UCCIECOBAaHUH C COOJIOAEHHEM TIpaBMI 0€30IacHOro OOpalieHus ¢ BEUIeCTBAMH |
71a00paTOpHBIM 000PYIOBaHUEM;

e OBJIQJICHUE YMEHHUSMHU aHAJIU3UPOBaTh, OLIEHUWBAThH, NPOBEPATH HA JOCTOBEPHOCTb U
00001maTe MHPOPMAIIUI0 XUMHUUECKOT0 XapaKTepa U3 pa3IMuHbIX HCTOUYHUKOB;

e (popMUpOBaHHE YMEHHUS MPOTHO3UPOBATH TIOCIEACTBUS CBOCH JEATEIBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX ITPOLIECCOB,;

e (popMUpOBaHHE MOHMMAHHWE 3HAYUMOCTU JOCTHKEHUH XUMUYECKOW HayKu U
TEXHOJIOTUH JUI pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.



1.2.2 Tlnanupyemblie pe3yJbTaThbl 0CBOCHHUsI 00pa3oBaTeIbHON AUcHIMIIMHBI B c00TBeTcTBHH ¢ PT'OC CIIO u Ha ocHoBe PI'OC COO

Kon u | [Inanupyemble pe3yJibTaThbl 0CBOCHHS JMCIHILIHHBI

HAHMEHOBaHHUeE

(opmupyembIx O0mmue JucuMIIMHApHbIE

KOMIIEeTeHI M ii

OK 01. Bribupars | B yacTu TpPy/10BOro BOCHUTAHMA: - BJIAQJETh CUCTEMOM XMMHMYECKUX 3HAHMM, KOTOpas BKIKOYAECT:

croco0bl  peleHMs | - FOTOBHOCTh K TPYHy, OCO3HAHHME IIEHHOCTH MAaCTEpCTBA, | OCHOBOIIOJAraloIlUe TMOHATHA (XMMMYECKHH JJIEMEHT, aToM,

3a1a4y TPYZIOJIO0HE; ANIEKTPOHHAsi 000JI0YKa aToma, s-, P-, d-3JEKTPOHHBIC OpOUTAIIH

npogeccuoHaIbHON - TOTOBHOCTb K aKTMBHOMN JEATECIBHOCTH TEXHOJOTMYECKOW M | aTOMOB, UOH, MOJIEKYJIa, BaJICHTHOCTB,

JeSTEIbHOCTH COLIMAJIbHOW HAIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, | AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XHUMUYeCKas

IIPUMEHUTEIBHO K | IUIAaHUPOBaTb W CAMOCTOSITEJIbHO  BBIIOJHATH  TaKylo | CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBI 00beM, yriepoJHbIi

Ppa3Iu4HbIM JeSITENIbHOCTb; CKeleT, (yYHKUMOHANbHAs TpyIIa, paaukal, H30Mepus,

KOHTEKCTaM - MHTEpeC K pasauuHblM chepaM MpodecCHOHANBHOM | U30MEpbl, T'OMOJOIMYECKHH psii, TOMOJIOTH, YIJIEBOJOPOIbI,
NESITEIbHOCTH, KHUCJIOPOA- U a30TCOJEpXKAIUE COECIAUHEHMs, OHOJIOIMYECKH
Osiagenue YHHBepCaJbHBIMHU y4eOHBIMH | aKTUBHbBIE BellecTBa (YIJEBOJbI, JKUPbI, OEJIKH), MOHOMED,

MO3HABATEJIbHBIMH JAeHCTBUSIMH:

a) 0a30Bble JJOrHYecKHue JeHCTBUS

- CaMOCTOSITENBHO (OPMYJIMPOBATh W  aKTyaJTU3UPOBATH
npo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALIUU U 000O0IICHNUS;

- ONpeNeNsaTh IENH JIeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIBIATH  3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SBJICHUSX;

MMPOTHUBOPCUHA B

- BHOCHTb KOPPEKTHUBBI B JEATEJIBHOCTh, OICHUBATh
COOTBETCTBUE  PE3YJbTATOB  LEJIAM, OLEHUBATb PUCKHU
MMOCJICICTBUI NEATCILHOCTH;

- pa3BHBaTh KpEAaTUBHOE MBIIUICHUE TIPU  PELICHUU

JKU3HEHHBIX TTPOOJIEM
0) 6a3oBBIEe HCCJIEI0BATEIbCKHE NeHCTBUS:
-  BJIQJCTh HABBIKAMHU  Y4YEOHO-HCCIEIOBATEIbCKON U

MOJIMMeEp, CTPYKTYpHOE 3BCHO, BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHMS, KPUCTAJUIMYECKasl pEIIeTKA, THUIbI XUMHUYECKUX
peakuui (OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC, 3K30- u
SHJOTEPMUYECKHE, PEAKIMM HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTBHI, BIIEKTPOIUTHYECKAS
JUCCOIAAIINS, OKHCIIUTENb, BOCCTaHOBUTENb, CKOpPOCTH
XUMUYECKOW pEeaKIMh, XUMUYECKOe pPaBHOBECHUE), TEOPUU H
3aKOHBI (TEOpUsSI XUMUYECKOTO CTPOCHHUS OPTaHUYECKHUX BEUIECTB
A.M. bytiepoBa, TeopHus SJIEKTPOJIUTHYECKOU IUCCOIMAIINH,
nepuoauueckui 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJHUYECKUN SI3bIK XHUMHH,
dakTonornueckre CBEACHHs O CBOMCTBaX, COCTaBe, MOMYyUYECHUH U
0€30MacCHOM HCIIOJB30BAHUHM BAKHEUIIIMX HEOPTAaHHMYECKUX U
OpPTaHWYECKUX BEUIECTB B OBITY U MPAKTUYECKOU NEATETHHOCTH
YeoBeKa;

- YMETh BBIABISITH XapakTEPHbIE NPHU3HAKKM U B3aUMOCBS3b
W3YYECHHBIX TOHATHI, MPUMEHSTh COOTBETCTBYIOIIHME TOHATHS




MIPOEKTHOM JIeATEeTHbHOCTH, HABBIKAMHU Pa3pelIeHus mpooIiem;
- BBISIBIIATH PHYUHHO-CJICICTBEHHBIC CBSI3U u
AKTyaJIM3UPOBaATh 33/1a4y, BBIIBUTATH THIIOTE3y €€ PEeIICHWS,
HAaXOJWTh  apryMEHTBl  JJI1  JIOKA3aTelbCTBA  CBOUX
YTBEPKACHHIA, 33]1aBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;

- aQHAJIM3WPOBATh IOJIYYCHHBIC B XOJ€ PCIICHHS 3aJlauH
pe3yNbTaThl, KPUTHYECKHA OIEHUBATh WX JOCTOBEPHOCTH,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- yMeTh TICPEHOCHTHh 3HaHUS B I[IO3HABATEIBHYIO |
MIPAKTHYECKYIO 00JIaCTH KU3HECATCIIbHOCTH;

- yMETh HWHTETPUPOBATH 3HAHHWS W3 Pa3HBIX IMPEAMETHBIX
obnacreii;

- BBIIBUTATH HOBBIE HJCH,
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTH HUX HCIOJIL30BAHUS B II03HABATEILHOU U
COLIMAJILHOM MTPAKTHKE

npeajaratb OpPUIMHAJIbBHBIC

MpU ONUCAHMM CTPOCHHS M CBOMCTB HEOPraHUYECKUX U
OpPraHMYEeCKHX BEIIECTB M MX IMPEBPAILLCHUI; BBISBISATH
B3aMMOCBSI3b  XMMMYECKMX 3HAHMH C  IOHATHSAMH U
MPEJCTABICHUSAMHU JAPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCIOJIb30BaTh HAUMEHOBAHUSI XUMUYECKUX COCIUHEHUI
MEXKIYHapOJHOTO COK3a TEOPETUYECKON M MPUKIATHON XUMHHU
W TPUBHAJIbHBIC Ha3BaHUA BAXHEUIIMX BEHIECTB (ITHIICH,
alneTuJICH, TIUIEpHH, GeHo, opMalibIeTH I, YKCYyCHast KUCIIOTa,
[JIMUWH, YTrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHUAK, TalleHas
W3BECTh, HETAIlllCHas W3BECTh, NHUThEBAas coOJa W JIPYTUX),
COCTaBIIAITh  (POPMYJIBI HEOPTAHWYECKUX H  OPTaHHYECKUX
BEIIECTB, YpPaBHEHUS XHMHUECKHUX pEaKUUN, OOBICHITH HUX
CMBICTI; TIOJITBEPKAATh XapaKTEPHbIE XHWMHYECKHE CBOMCTBA
BEILLECTB COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH U 3alUCsAMU
YPaBHEHUN XUMUYECKUX PEAKLUI;

- YMETb  YCTaHaBJIUBaThb  HNPUHAMIECKHOCTb  U3YUEHHBIX
HEOPraHWYECKUX M OPraHUYECKHX BEIIECTB K ONPEACICHHBIM
KJIaccaM U TpyniaM COE€JUHEHUMN, XapaKTepru30BaTh UX COCTaB U
BOKHEHIIME CBOWMCTBA; OMNPEIECTATh BUIbI XUMHUYECKHX CBS3EH
(koBajJIcHTHasl, HMOHHAs, METAIMYCCKAas, BOJOPOJHAS), THIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIEeCTB;  KJIACCU(UIIMPOBATH
XUMHUUYECKHE PEaKIUU;

- c(opmupoBaTh MPENCTABICHUS: O MaTEPUATLHOM EIUHCTBE
MHpPA, 3aKOHOMEPHOCTAX U NTO3HABAEMOCTH SIBJICHUN MPUPOJIBI; O
MECTE€ U 3HAYEHUHU XUMHUHM B CHCTEME €CTECTBEHHBIX HAyK U €€
poiii B O0ECNEYeHUH YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA: B
pelIeHnr MPOoOIeM SKOJIOTHYECKON, YHEPTEeTHUECKON U MUIIEBOH
0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JaHUU HOBBIX
MaTepuajoB, HOBBIX HCTOYHHKOB DJHEPTUU, B OOECIeUeHUU
palMOHABPHOTO ~ MPUPOJIONONIB30BAaHUA, B  (HOPMUPOBAHUH
MHUPOBO33pEHUsT M OOmeld KyIbTyphl 4YeJIOBEeKa, a TaKkKe
9KOJIOTUYECKH 0OOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO
U IIPUPOJHON Cpene;




- BJIQJECTh CUCTEMOW XMUMHUYECKUX 3HAHUW, KOTOpPAsl BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TIOHIATHS (JIOMOJIHUTEILHO K CHCTEME

NOHATUI  0a30BOro ypoBHA) - H30TOIBI, OCHOBHOE H
BO30Y)KZIEHHOE COCTOSHHE aToMa, THUOpHIM3alusi aTOMHBIX
opbOuranel, xumuueckas cBs3b ("T " um "", KpaTHbBIE CBS3H),

MOJISIpHAsi KOHLIEHTpalMsl, CTPYKTypHas ¢opMmysa, H30MepHs
(cTpyKTypHasi, reoMerpuyeckast (LUC-TPAHC-U30MEpUs), THUIIbI
XMMHUYECKUX peakuuil (roMo- M TreTeporeHHble, o0paTUMble U
HeoOpaTuMbIe), PacTBOPBI (MCTHHHBIE, TUCHIEPCHBIC CHUCTEMBI),
KPUCTANIOTUAPAThI,  CTENEeHb  JUCCOLMALUKM,  3JIEKTPOJIM3,
KPEKUHT, PHU(OPMHUHT); TEOPHUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUA, JISKAIIHEe B OCHOBE IOHUMAaHMS
IPUYMHHOCTY M CUCTEMHOCTHM  XUMHYECKHUX  SIBIICHUH,
COBPEMEHHbIE IPEJCTABIEHUsI O CTPOCHHUU BeIIeCTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M  HAJMOJEKYJIPHOM YpOBHSX;
OPEJCTaBICHUs O  MEXaHM3Max  XHMHYECKHX  pPEeaKluH,
TEPMOJMHAMHYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTSIX HX
OPOTEKaHHUs, O XUMHYECKOM paBHOBECUH, JIUCHEPCHBIX
cucreMax, (PaKTOJIOTMYECKHE CBEICHUS O CBOICTBax, COCTaBe,
NOJy4YeHUH U 0e30MacHOM  MCIIOJB30BAaHMM  Ba)KHEHIIUX
HEOPraHMYECKUX M OpPraHWYeCcKUX BEIIeCTB B OBITY |
NPAaKTUYECKOM JesITeIbHOCTH YeNOBEKa; OOLIMX HayuyHBIX
NPUHLIMIIAX ~ XMMHMYECKOTO  MpPOU3BOJCTBA (Ha  mIpuUMepe
IIPOU3BOJCTBA  CEPHOM  KHCIOTBI, AaMMMaKa, METaHOJa,
nepepaboTku HePTH);

- yMeThb NIpPOBOAMUTH pacueThl MO XMMHUYECKUM (opmynam Hu
YPaBHEHHSM  XMMHMUYECKHX pEaKUUd C  HCHOJb30BaHHEM
¢u3nyecKux BeIMYMH (Macchl, O0bEMa Ta30B, KOJMYECTBA
BEIIECTBA), XapaKTEPHU3YIOLIMX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacyeTbl IO HAXOXKICHUI0 XUMHUYECKOH (OpMYIIbI
BEIIECTBA; pacyeTbl Macchl (0Obema, KOJIMYECTBa BEIIECTBA)
MPOJYKTa peaklliu, €Clid OJHO U3 HCXOJHBIX BEIIECTB JIaHO B
BUJE  pPAacTBOpPa  C  ONpENEICHHOM  MaccoBOM  JoJied




pacTBOPEHHOIO BelIeCTBA WJIM JaHO B M30bITKE (MMeeT
NPUMECH); PacyeThl MAcCOBOW WM OOBEMHOH IIOJM BBIXO/A
MPOJYKTa pEaKlMu; pacueThl TEIIOBOro »¢(deKra peakiui,
00BEMHBIX OTHOILIICHHUH Ta30B;

- YMEThb BBIBIATH XapaKTEpHbIE TNPU3HAKK M B3aUMOCBS3b
W3YYCHHBIX TOHATHHA, MPUMEHSITh COOTBETCTBYIOLIHE MOHSITHS
OpU ONHCAaHUU CTPOCHUS U CBOWCTB HEOPTaHUYECKUX M
OPraHMYeCKHX BEIIECTB M WX [PEBPAIICHUH; BBIABIATH
B3aMMOCBSI3b ~ XMMHYECKUX 3HAHMA C  TOHATUSAMH |
NPEJCTAaBICHUSAMHU APYTUX MPEIMETOB sl 0oJiee OCO3HAHHOTO
MOHUMaHHS U OOBSICHEHUS CYIIHOCTH MAaTePHaIbHOTO €INHCTBA
MUpa; HCIOJb30BATh CUCTEMHBIC XHUMHYCCKHE 3HAHUSA JUIS
OOBSICHEHUSI W  TPOTHO3HPOBAHUS  SBICHHUH, HWMEIOIIUX
€CTECTBCHHOHAYYHYIO IIPUPOLY;

- YMETh HCIOJB30BaTh HAUMEHOBAHUS XUMHUECKUX COCIMHEHUI
MEXYHAPOJIHOTO COK3a TEOPETUYECKOW M MPUKIAIHOW XUMHUH
U TPUBHAJbHbBIC HA3BAHHS BEIECTB, OTHOCAIIMXCS K H3yYCHHBIM
KJlaccaM OpPraHWYeCKUX ¢ HEOPraHWYECKHX COCJIMHCHHUIA,
UCTIOJB30BAaTh XWMHYECKYI0 CHMBOJIUKY JUJISI COCTABIICHHS
GopMyJ  HEOPraHWYECKUX  BEIIECTB, MOJCKYJSPHBIX |
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIICHHBIX M CKEJETHBIX)
dbopMya OpraHMYeCKMX BEIIECTB; COCTaBJIAThH ypPaBHEHMS
XUMHYECKMX  pEeakImuid W pacKpelBaTh MX  CYIIHOCTb:
OKHCITUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH  MOCPEACTBOM
COCTaBJIEHUS] JIEKTPOHHOrO OajaHca 3THX peakUui; peakuui
MOHHOTO OOMEHa TIyTeM COCTaBJICHHS WX TOJHBIX H
COKpAIlIEHHBIX HOHHBIX YpaBHEHUH; peakUuil TIuaAposu3a,

peakuui KOMILIEKCOOOpa30BaHUs (Ha puMepe
THJIPOKCOKOMITJIEKCOB IIMHKA U aTIOMHUHHS); TOJITBEPXKIATh
XapaKTCPHBIC XUMHUYCCKHUEC CBOMCTBaA BCIIECTB

COOTBETCTBYIOIIUMU DKCIEPUMEHTAMU M 3alUCSAMU YPaBHEHUU
XUMHYECKHUX PEAKLINN;
- YMeTh KJacCU(pUUMPOBaTh HEOPraHMUECKHE W OPraHUYEeCKHe




BEIIECTBA M XUMHUECKUE PEAKIH, CAMOCTOSATEIBHO BBIOMPAThH
OCHOBaHUS M KpUTEpUU [UIsI KIACCHU(PUKAUUU HU3YyYaeMbIX
XMUMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTAB U BAKHEHIIHNE
CBOMCTBA BEILIECTB, MPUHAJICKANUX K ONPENEIECHHBIM KlaccaM
U TpylnmaM COEIUMHEHWH (IIpoCThle BEUIECTBA, OKCHUBI,
THJIPOKCHUJIBI, COJIM; YTJIEBOAOPOJbI, MPOCThIE 3(UPBI, CIUPTHI,
(eHOobI, abAeTHAbl, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIOKHBIC
3Gupbl, KHUPbI, YIJIEBOAbl, AMUHBI, AMHUHOKUCIOTHI, OEIKH);
IPUMEHSTh 3HAHHA O COCTaB€ M CBOWCTBAaxX BEILIECTB JUISA
JKCIIEPUMEHTAIbHOM  IMPOBEPKM  TUIIOTE3  OTHOCUTEJIBHO
3aKOHOMEPHOCTEH IIPOTEKaHUs XUMHUYECKHX pEaKuuid U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIICHMUS;

- yMEThb MOATBEPXkJAaTh HAa KOHKPETHBIX IpPHUMEpax XapakTep
3aBHCHUMOCTH  PEAKIMOHHOM  CHOCOOHOCTHM  OpPraHMYECKUX
COCIMHEHUH OT KPaTHOCTH M THIAa KOBaJIeHTHOH cBsi3u ("T " u
"'"), B3aMMHOT'O BJIMSHHS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX; a
TaK)K€ OT OCOOEHHOCTEH peanu3aliy pa3jIMYHbIX MEXaHU3MOB
MPOTEKaHUs PEaKLIUii;

- YMETb XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30YXKICHHOM COCTOSIHUM) M MOHOB XMMHYECKUX
anemeHToB 1 - 4 mepuomoB Ilepuommueckoit cucremsr JI.U.
MenneneeBa M HMX BaJICHTHBIE BO3MOXHOCTH, HCIONb3Ys
noustust "s", "p", "d-anexTpoHHBIE" OpOUTANIHN, SHEPTETUUECKUE
YPOBHM; OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMHU COEAMHEHUU I10
nepuoam U rpymmam;

OK 02. Ucnons3oBaTh
COBPEMEHHEIC

MHTEPIIPETALNN
uH(bopMaluu

=

B 00s1acTH HEHHOCTH HAYYHOI'O TO3HAHUSA:

- c(opMHpPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M OOILECTBEHHOM
MPAKTHKH, OCHOBaHHOTO Ha nanore KyJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

- YMETh IUIAHUPOBATH U BBIMOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpallieHnss OPraHUYECKUX BEIIECTB TIPU HArPEBaHUH,
MOJIyYEHUE STUJIEHA M U3YUYEHUE €ro CBOMCTB, KaYECTBEHHbIE
peaKknuy Ha albJIeTHABI, KpaxMmal, YKCYCHYIO KHCIIOTY;
JIeHaTypanusi OeNKOB TPH HarpeBaHWHU, IIBETHHIE PEaKIUU
OCJIKOB; TPOBOJUTh PEAKIIMH HOHHOTO OOMEHA, OMpEeNesTh




UH(POPMaLIMOHHbIE
TEXHOJIOTUH U1t
BBITIOJIHEHUST  3a/1a4
npodeccruoHanbHON
JeSITeIbHOCTH

- COBEpLICHCTBOBAHUE SA3BIKOBOM W UYHUTATEIbCKOU KYJIbTYPBI
KaK CpeICTBa B3aUMOJEHUCTBUSA MEXIY JIIOABMH U IO3HAHMS
MUpa;

- OCO3HAHUE LEHHOCTU HAy4YHOH AEATEIBbHOCTH, FOTOBHOCTH
OCYILECTBIIATh IIPOEKTHYO U HCCIIEI0BATEIBCKYIO
JEeSATEIIBHOCTh MHINBUYaJIbHO U B IPYIIIIE;
OBanagenne YHHBepCaJbHbIMHU
NO03HABATEJIbHBIMH AeHCTBUAMM:

B) padorta ¢ nHgopMmanmeii:

- BJIaJIeTh HaBbIKAMH MOJIy4Y€HUS MH()OpPMaUK U3 HCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOATEIBHO OCYIIECTBILATh IIOMCK,
aHaju3, CHCTEMATHU3aLUI0 U HMHTEpIpeTanulo HH(pOpMauu
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- co37aBaTh TEKCThl B pa3IM4YHBIX (QopMarax C Yy4eToM
Ha3HaueHUs MH(GOpMAIMM W IIEJIeBOW ayIUTOpPWH, BHIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yaIU3alUH;

- OLIGHUBATh JJOCTOBEPHOCTb, JIETHTUMHOCTh HH(OpMAINH, ee
COOTBETCTBUE IPABOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

- HCII0JIb30BATh cpencraa MH(OPMAaLMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH B PEIIEHUU KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX M OpPraHM3allMOHHBIX  3a1a4d  C
co0IroIeHuEM TpeGoBaHUM 9PrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PecypcocOepekeHus, MPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

- BJIaJIETh HaBbIKaMH PacllO3HABaHUs U 3alllUThl MHQOpPMALIHH,
MH(OpPMaLlMOHHON 0€30MaCHOCTH JIUYHOCTH;

yueOHBIMU

Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKINH Ha Cyibdar-,
KapOoOHAT- M XJIOPUA-aHUOHBI, Ha KAaTHOH aMMOHUS; pellaTh
JKCIIEpUMEHTANIbHbIE  3aauu 1o TemMaM "Metamwel" u
"Hemeramnsl") B COOTBETCTBHM C TpaBWJIAMH  TEXHHKH
0€30macHOCTH MpU OOpAIIEHUH C BEIIECTBAMHU H J1A00PATOPHBIM
0o00opyAOBaHHEM; TMPEACTaBIATh  PE3YyJIbTaThl XHUMHUYECKOTO
SKCIEpUMEHTa B (OpPME 3alUCH YPABHEHHH COOTBETCTBYIOIIUX

peakuuii U (QopMynHpoBaTh BBIBOJBI HAa OCHOBE JTHUX
pE3yJIbTaTOB;
- yMeThb  AaHANU3UPOBAaTh  XUMHUYECKYI0  HH(OpMalHIo,

M0JIy4a€Myl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOH
uHpopmauuu, cetb IHTEepHeT U Apyrue);

- BJIAZIETh OCHOBHBIMU METOJIaMU HAYyYHOTO [T0O3HAHUS BEUIECTB U
XMUMUYECKUX SIBJICHUHN (HaOJtoJIeHHe, U3MEpPEHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yMeThb MIpPOBOJUTH pacueTbl MO XUMUYECKUM (opMmyiaM U
YpPaBHEHUSM  XMMHMUYECKHX peakUud C  HCIOJb30BaHUEM
¢u3nUecKux  BEIMYUH, XapaKTepU3YyIOIIUMX  BellecTBa ¢
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMaJIbHbIE
yCIOBMsI) Ta30B, KOJHMYECTBA  BEIIECTBA;  MCIIOJIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHUS MJIs TNPUHATUS pElIeHUNd B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELECTBAMU
U UX IPUMEHEHUEM;

- YMETb CaMOCTOSTEIbHO IUIAHUPOBAaTb U  NPOBOJUTH
XUMHUYECKUM 3KCIepUMEHT (MOIy4eHHE U H3Y4YEHHE CBOMCTB

HCOPTaHUYCCKUX MW OpPraHUYCCKUX BCHICCTB, KAYCCTBCHHBLIC
peaknuu YTJI€BOAOPOOOB Pa3JIMIHBIX KJ1aCCOB u
KHCJIOPOACOACPKAIIINX OpraHu4YCCKUuxX BCIICCTB, pemicHue

HKCIEPUMEHTANIBHBIX 33J1a4 110 PACIO3HABAHUIO HEOPraHHMUECKUX
U OPraHMYECKUX BEIIECTB) C COOI0ICHNEM MPaBUIl OE30MMaCHOTO
oOpaleHus C BellecTBaMH U Ja0OpaTOPHBIM 00OpYIOBAHUEM,
dbopMyIHpOBaTh  IETM  WCCIEAOBAaHHS, TPEAOCTAaBISATH B
pa3nu4yHOM (hopMe pe3yNbTaThl IKCIEPUMEHTA, AaHAIU3UPOBATh U




OLICHUBATb UX NOCTOBCPHOCTD,

- YMETb OCYLIECTBIATH lieJICHANPaBICHHbIH MOUCK XUMHUYECKON
uHpOpMALlMK B PA3JIMYHBIX HCTOYHUKAX (Hay4yHas U y4deOHO-
Hay4Has JUTeparypa, CpeAcTBa MaccoBOM MHGOpMaIMH, CEeTbh
WHuTepHeT U Apyrue), KpUTUYECKU aHAJIM3UPOBATh XUMUYECKYIO
uHpopmanuo, nepepabaTblBaTh €€ U UCIOJb30BATh B
COOTBETCTBUU C I1OCTaBJIEHHOHN y4eOHOH 3a1aueil;

- BJAJeThb CUCTEMOW 3HaHMH O METOJaX HAy4yHOIro IO3HAHMS
SIBIICHUM npupoadbl, HUCIOJIB3YCMbIX B CCTCCTBCHHBLIX HAyKax H
YMEHHUSAMHU NPUMEHATh 3TU 3HAHUS IPU SKCHEPUMEHTAIbHOM
HCCIICAOBAHUMM BCIICCTB W JIA OOBICHEHHST XUMHYECKHUX
SBJICHUH, HMEIOIIMX MECTO B MpPHUPOJE IPAKTUUECKOil
JIeSITEJIbHOCTH YE€JIOBEKA U B IOBCEIHEBHOM JKU3HH;

OK 04. BddextuBHO

B3aMMOJIENCTBOBATh U

paboratb B
KOJIJICKTHBE u
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSITEJIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HaBbIKAMU y4eOHO-HCCIIeI0BATENbCKOMH,
MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;

OBinaseHue  yHUBEPCAJIbHBIMH  KOMMYHHMKATHBHBIMH
NeCTBUSAMMU:

0) coBMeCTHas1 AeSITeIbHOCThD!

- MOHMMAaTh W HCIHOJIB30BaTh IIPEUMMYIECTBA KOMAaHJIHOM M
WHAUBUAYATbHON pabOTHI;

- IIPUHUMATh LEn COBMECTHOM JIeATEIbHOCTH,
OpraHU30BBIBATL W KOOPAWMHUPOBATH JEUCTBHUSA IO €€
JOCTHKEHHMIO: COCTaBJIATh IUIAH JIEWCTBHMM, paclpenessiTh
pPOJM C YYEeTOM MHEHUH yYaCTHHKOB 0OCYKIaThb pe3yJbTaThl

- YyMeTh IUIAHUPOBATh U BBIMOJIHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpailleHusT OpraHUYECKHUX BEIIECTB IpU HArpeBaHUW,
MOJly4eHUE ATHIIEHA U U3YYECHHUE €ro CBOMCTB, Ka4eCTBEHHBIE
peakuuu Ha ajdbAETUAbl, Kpaxmaj, YKCYCHYI KHCIOTY;
JeHaTypanus OeNKOB TMpH HarpeBaHWHU, LBETHBIE pEaKIUU
OCJIKOB; TPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OMpEeNesaTh
Cpelly BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKIMH Ha cyibdar-,
KapOOHaT- M XJIOPHI-aHUOHBI, Ha KATHOH aMMOHHS; peIlaTh
JKCIIEpUMEHTANIbHbIE 3a7aud 1o TeMaM "Mertamnel" wu
"Hemetannel") B COOTBETCTBUM C TMpaBWIaMU TEXHHUKH
0e30macHOCTH MpHU OOpaIlleHUH € BEIECTBAMHU M JJaOOPaTOPHBIM
000pyZOBaHHWEM; TMPEACTABIATh pPE3YyJbTaThl XMMHUYECKOTO
HKCIEpUMEHTa B (OpME 3alUCH YPAaBHEHHH COOTBETCTBYIOIUX

COBMECTHOM paboThI; peakuuii W (QopMynHpoBaThb BBIBOJBI HAa OCHOBE JTHUX
- KOOPJMHMPOBATH U BBINOJHATH PabOTy B YCIOBHUSX | pe3yJbTaTOB;

peanabHOrO, BUPTYAJIBHOTO u KOMOMHHPOBAHHOTO | -yMETb  CaMOCTOSATEIbHO  IUIAHUPOBaTb U IPOBOJUTH
B3aUMOJICUCTBUS; XMUMUYECKUH HKCHEpUMEHT (TOIy4YeHHE M H3y4YeHHE CBOICTB
- OCYUIECTBJIATH IO3UTHBHOE CTPATETUYECKOE ITOBEJICHUE B | HEOPTaHWYECKMX MW OPraHWYECKHX BEUIECTB, KAYECTBEHHBIC
pa3sIMYHBIX  CHUTyalUsX, [POABJIATbL  TBOPYECTBO U | peakUuu YTIIEBOJOPOJIOB pa3InYHBIX KJIaCCOB 51
BoOOpakeHue, ObITh MHULIUATUBHBIM KHCJIOPOJICOACPKAIIMX  OPTaHMYECKUX  BEIIECTB, PpEIICHHE
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OBaanenue
JelCTBUSIMM
') IPUHSATHE ce0sl M IPYrUX JKIeii:

- IpPUHMMATh MOTHBBI M apryMEHTHl APYTUX JIOAeH mpu
aHaJIN3€e PE3yIbTaTOB JIEATECIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JItOJeH Ha OIMIMOKH;
- pa3BUBAaTb CHOC06HOCTB IMOHUMAaTb MHpP C NO3UIHUU APYTOro
YeJI0BEKa;

YHUBepPCAJbHBIMH peryJsiTHBHBIMH

IKCIIEPUMEHTANBHBIX 33/1a4 110 PacliO3HABAHUIO HEOPTAaHHUYECKUX
¥ OPraHMYeCKUX BELIECTB) C COOJIOICHUEM IPaBHJ OE30IIaCHOTO
oOpalieHus C BelecTBaMH U Ja0OpaTOpPHBIM 00OpYIOBAHUEM,
(GopMyIMpOBaTh LENM  HCCICIOBAHMS, IPEIOCTaBISATH B
pa3nuuHON (hopMe pe3ysbTaThl IKCIIEPUMEHTA, aHATU3UPOBATH U
OLICHUBATh UX JOCTOBEPHOCTH;

OK
ConeilicTBOBaThL
COXpaHEHUIO
OKpYXarollel Cpessbl,
pecypcocOepeKeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUHU KIIMMATa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
efcTBOBATH B
Ype3BbIYANHBIX
CUTYyalusx

07.

B o00Js1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS:

- ¢(hOpMUPOBAHHOCTb 3KOJOIMUYECKON KyJIbTYpbl, IOHUMaHHUE
BIIMAHUA COIIMAJIbHO-O3KOHOMMNYCCKUX IMpouccCcoB Ha
COCTOSIHUE TNPUPOJHOW M COLMAIBHOW CpEnNbl, OCO3HAHHE
r1100aJIbHOTO XapaKTepa IKOJIOTUIECKUX IpodiieMm;

- IUIAHUPOBAHME U OCYLIECTBIICHUE JEHCTBUI B OKpPY KarOIIEH
cpelne Ha OCHOBE 3HAaHMS LEIeH YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;
AaKTHUBHOC HCIIPUATUC
OKpY Xarolleu cpene;

- YMCHHUC ITPOTHO3UPOBATH H€6HaFOHpI/I$ITHI)I€ OKOJIOTHYECKHUEC
NOCJIEACTBYSI NPEANPUHUMAEMBIX AEUCTBUH, ITPENOTBpaLIaTh
ux;

JNICUCTBUMA, TPUHOCAILIUX  Bpel

- pacIupeHue OIIbITa ACATCIIBHOCTH JKOJIOTUYECKOM
HAITPaBJICHHOCTH,
- OBJIaACHUC HaBBIKaMU y‘{e6H0'HCCHCHOB&TGHBCKOﬁ,

MPOEKTHON U COLIMAIbHOM AEATEIIBHOCTH;

- copMUPOBATH MPEACTABICHUS: O XUMUIECKOU COCTABIISIOIICH
€CTECTBEHHOHAYYHOM KApTHHBI MUpPA, POJIM XUMHUHU B MO3HAHUH
SIBIICHUH TIPUPOJABI, B (DOPMHUPOBAHWUU MBIIIICHUS U KYJIBTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH T'PAaMOTHOCTH, HEOOXOIUMOI
JUIST  PEIICHMs] TNPAKTUYECKUX 3aad U IKOJOTUYECKH
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIAHOMN
cpene;

- yMeTh COOMIOJaTh MpaBUia SKOJIOTHUECKH IEIeco00pa3HOro
MOBEJCHUSA B OBITY H TPYIOBOW JACSITEIHLHOCTH B IEIIAX
COXpPAHEHHUs CBOETO 3JI0POBbSl W OKPYXKAIOIIEH NpUPOAHOU
Cpelbl; YYMUTHIBATH OMACHOCTh BO3JICUCTBUSI HAa JKUBBIC
OpPraHu3Mbl  OINpPEJEICHHBIX  BEHIECTB, IOHUMAasi  CMBICI
MOKa3aTelisi NpeIesIbHON T0MYyCTUMON KOHLIIEHTPALINY;

- YMEThb MPOTHO3MPOBATH, AHAIMU3UPOBATH W OLEHUBATh C
MO3UIIAI DKOJOTMUECKOH 0€301aCHOCTH MOCIEACTBUS OBITOBOH U
MPOU3BOJCTBEHHON JEATENbHOCTH YEJIOBEKa, CBSI3aHHOW C
nepepaboOTKOM BEIIECTB; UCIIOIL30BATh MOJIYYCHHBIC 3HAHUS IS
OPUHATUS TPAMOTHBIX pEUICHWH MpodiieM B CUTYyalMsX,
CBSI3aHHBIX C XHMUEH;

- yMETh OCO3HaBaThb OMNACHOCTb BO3ACHCTBUS Ha JKUBbBIC

OpraHu3Mbl  ONPEIECICHHBIX  BEUIECTB, IIOHMMAas  CMBICI
[IOKa3aTesss IPEACIbHOM — JOIyCTMMOM  KOHLEHTpauuu, U
MOSICHATH ~ HAa  NpUMEpax  CIocoObl  yMEHbIIEHUS U

NpeaoTBpaliCcHud WX BpPCAHOI'O BO3JICHCTBUSA Ha OpraHu3m
YCJIOBCKA.

11




2. CTpyKTypa U coaepxaHue 0011e00pa3oBaTeIbHON JUCIHIUILIHHBI
2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOMH NeATeJbHOCTH

By yueOHOM nesTenbHOCTH

O0BeM B gacax

O0bem  oOpa3oBaTeJIbHOH  NPOrpaMMbI

80
AHCIHUILIMHBI
B T.4.
OcHoOBHOe coiep:KaHue 78
B T.4.
TEOpeTUIeCcKoe 00ydeHne 39
MIPaKTUYECKHE 3aHATHE 39
IIpomexyTOUHASI ATTECTALHUSA 2
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2.2. TemaTn4yecKuii IJIaH U COIePKAHUE TUCUUILINHBI

Coaepxxanue yuyeOHOro Mmarepuaa (ocHOBHOe U NpodecCHOHATBHO-

HaumenoBaHue Oo6bem dopmupyembie
OPHEHTHPOBAaHHOE), JIA0OpATOPHBIE M NPAKTHYECKHE 3aHATHS, NPUKJIATHON

pa3iaesioB U TeM 4yacos KOMIIeTeHIIHH
MOYJIb (IIPY HAJTHYMH)

1 2 4

Pasnea 1. OcHOBBI CTpOEHUs BelecTBa 10

Tema 1.1 Ctpoenne | OcHOBHOe coep:KaHue 6

aToMoB xumMH4eckHX | Teoperuueckoe o0yueHue: 4

3JIEMCHTOB U | CoBpeMeHHass MoOJielb CTPOCHMSI aroma. OJIEKTpPOHHas KOH(Urypanus aToMa.

npupoaa Krnaccudukanuss XUMHYECKUX JJIEMEHTOB (s-, P-, d-ajeMeHThl). BanieHTHBIC KOl

XHMHY€ECKOM CBSA3H 3JEKTPOHbL.  BajneHTHOCTb.  DIJIEKTpOHHAs  NpPUPOJAa  XMMHYECKOW  CBSI3U. © ’
DNeKTpOOTPULIATETbHOCTh
IIpakTnueckoe odyueHue: 2
Pemienue 3amau Ha coCTaBI€HHME XUMHMUYECKHX (OPMYJ IABYXaTOMHBIX COEIMHEHHM
(okcun0B, Cynb(PUAOB, TUAPUIOB H T.I1.).

Tema 1.2 | OcHOBHOE coiepKaHNe 4

Ilepuoanyeckui Teopernueckoe odyueHnue: 2

3aKOH M TalJauua [Iepuonnueckas cucrema xumuueckux snemeHToB J[.M. MenneneeBa. duznueckuid OK 01. OK 02:

) ;

.. MenaeneeBa

cmeicn [lepuonunueckoro 3akona J[.M. MenneneeBa. 3akOHOMEPHOCTH W3MEHEHUS
CBOﬁCTB XUMHNYECKHUX DJIEMEHTOB, O6p33yeMBIX HUMHA HpOCTLIX " CIIOXKHBIX BCIICCTB B

COOTBCTCTBHHU C IIOJOXKCHUECM XHUMHYCCKOI'O OJICMCHTA B HCpI/IO,Z[I/I‘{CCKOI\/'I CHUCTEME.
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MupoBo33peHueckoe U HaydyHoe 3HadyeHue Ilepmomuueckoro 3akona JI.M.
MenpeneeBa. Ilpornozsr .M. MengaeneeBa. OTKpbITUE HOBBIX XHMHUYECKUX

OJICMCHTOB.

IIpakTHYeckoe 00yUeHHUe: 2
PemreHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALHUIO
XUMHUYECKHUX 3JIEMEHTOB: «MeTtamnyeckre/HeMEeTaNInIeCKHUe CBOMCTBA,
NEKTPOOTPHULIATEILHOCTE M CPOACTBO K DJIEKTPOHY XMMHMUYECKHUX DJJIEMEHTOB B
COOTBETCTBUE C HUX DJIEKTPOHHBIM CTPOECHHUEM M IIOJOXKEHUEM B IEPUOIUYECKOU
cucTeMe XxuMudeckux aneMeHToB (.M. MenaeneeBay.
Paznen 2. XumMnueckue peakuumn 12
Tema 2.1 Tunbl | OCHOBHOE coJepKaHue 6
XHMHYECKHX TeopeTnueckoe odyueHue: 2
peaximii Knaccupukanys u TUOBl XUMUYECKHMX pEaKUUd C Yy4yacTHEM HEOPraHMYECKUX

BemlecTB. KoandecTBEHHbIE OTHOIIEHHS B XUMUU. OCHOBHBIE KOJWYECTBEHHBIE
3aKOHbl B XMMHUM M PACUEThl MO YpPaBHEHUSIM XUMHUYECKUX peakuuid. Monb Kak
eIMHMIIa KOJHMYecTBa BemiecTBa. MoisipHas Macca. 3aKOHBI COXPaHEHHUS Macchl U
sHeprun. 3akoH ABoraapo. MomspHblii 00beM Ta30B. OTHOCHUTENbHAS IUIOTHOCTh
ra3os.

Peakumu koMriekcooOpa3oBaHUsl C y4acTHEM HEOPTraHMYECKHX BEIIECTB (Ha MpuMepe

THAPOKCOKOMIIJIEKCOB IMHKA U a.]'IIOMI/IHI/ISI).

OK 01;
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IIpakTHyeckoe odyyeHune:

Pemenue 3a1a4 Ha cOCTaBIEHNE YPABHEHUIN PEAKIUIA:

— COCIMHEHHS, 3aMEIICHUS, pa3JIOKEHUs, OOMEHa U peakuuid C ydacTHEM
KOMIUIEKCHBIX COSAMHEHUH (Ha MpUMepe THIPOKCOKOMIUIIEKCOB aTIOMUHUS U [IUHKA),
— OKHCIIUTENBHO-

BOCCTAHOBUTEJIBHBIX PEAKIUil ¢ UCTIOIb30BaHUEM METO/A HIEKTPOHHOTO OanaHca;

— C y4aCTHeM KOMILIEKCHBIX COeIMHEHUN (Ha MpUMepe IUAPOKCOKOMITJIEKCOB IIMHKA U
AITFOMUHHS ).

Pemienne 3amady Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOAYKTa pEaKUUU
COCIMHEHHMS; MAaCCOBOU WJIM OOBEMHOMN JOJU BBIXO/A MPOIYKTa PEAKIIUU COCTUHEHUS
OT TEOPETHUYECKH BO3MOXHOI0; OOBEMHBIX OTHOIICHHUH Ta30B; KOJIWYECTBEHHBIX
XapaKTepUCTHK HCXOJHBIX BEIIECTB M MPOJAYKTOB peakuuu; macchl (00beM,
KOJIMYECTBO BEILIECTBA) NPOAYKTAa pEaKUuu, €CIU OJHO M3 BELIECTB JIAHO B BUJE

pacTBOpa ¢ ONMPENEIEHHOW MacCOBOM J0JIEH paCTBOPEHHOTO BEUIECTBA.

Tema 2.2
DJIEKTPOJIMTHYECKASA
AUCCOLHALMS "

MOHHLIA 00MeEH

OcHoBHOE conep:kanue

TeopeTuquKoe oﬁyqeﬂue

Teopus snexTponutudeckoi quccounanuu. Peakinun nonHoro ooMena. CocraBieHue
ypaBHEHMH peakuuil HOHHOrO oOOMEeHa MyTEeM COCTaBICHHMS UX TOJHBIX H
COKpAalICHHBIX MOHHBIX ypaBHeHUH. I'mapomus coneil. CocraBieHHe peakuui
THJpoNn3a cojiell. 3HaueHWe TIuApoiIHu3a B OMOJOrMYECKMX OOMEHHBIX IPOLECCaXx.

[IpuMeHeHne ruaponan3a B MPOMBIIIIIEHHOCTH.

IIpakTnyeckoe odyuenune

OK 01;
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Pemrenne 3amaHuii Ha COCTABJICHHE MOJIEKYJSIPHBIX M MOHHBIX PEAKLUN C y4acTHUEM
OKCUJIOB, KHCIIOT, OCHOBaHMUN H COJIEH, HOHHBIX pEaKUUud TUAPOIM3a COJEH,

YCTaHOBJICHUEC U3BMCHCHHA KUCIIOTHOCTU CPECIbL.

KonTpoabHasi padora

«CTpoeHue BelecTBa U XUMUYECKHE PEaKLUn» 2
Pa3nen 3. CTpoeHue U CBOICTBA HEOPraHUYECKHX BelIeCTB 24
Tema 3.1 | OcHOBHOE colep:KaAHME 6
Knaccupurkaumus, Teoperuveckoe o0yueHue: 2
HOMEHKJIATypa u | Knaccuukanuss HEOpPraHMYeCKHX BemIeCcTB. [IpocTeie M CIIOKHBIE BEIIECTBA.
CTpOeHune Mertamiel 1 Hemetamibl. OcobenHocTu crpoenusi. Pusnyeckue cBoiictBa. OCHOBHBIE
HEOPraHU1eCKUX KJIaCChl CIIOXKHBIX BELIECTB (OKCHIbI, THIPOKCUBI, KHCIOTBI, COJIM U Jp.).
BCIICCTB HomeHnkiiarypa ¥ Ha3BaHHME HEOPraHWYECKMX BELIECTB MCXOIA U3 MX XMMHYECKOU
(bopMyIIBI WIIH COCTABICHNE XUMHUYECKOH (POPMYITBI HCXOAST U3 Ha3BAaHHS BEUIECTBA MO
MEXIYHAPOAHON UM TPUBUAIBHOW HOMEHKIIATYPE. OK 01
IIpakTHYeckoe 00yueHue 4
Pemenne 3amau Ha pacyeT MaccoBOM JIOJIM (Macchl) XUMHUYECKOTO 3JIEMEHTa
(coenuHeHMs) B MoOJIEKyJe (CMeCH), MPaKTHUYECKUX 3aJaHUi N0 KiIacCU(pUKAIMH,
HOMEHKJIAType M XHUMHUYECKUM (opMynaM HEOPraHWYECKUX BEIIECTB Pa3INYHBIX
KJIACCOB, MPAKTHUYECKUX 3aJaHUM Ha OIpe/ielIeHe XUMHUECKON aKTUBHOCTH BEIIECTB
B 3aBUCHMOCTH BU1a XMMHUYECKOH CBSI3U U THIA KPUCTAIUINYECKON PEILIETKH.
Tema 3.2 ®usuxo- | OCHOBHOe coJep:KaHue 12 OK 01, OK 02;
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XUMHUYECKHe
CBOJCTBa
HEOPraHN4YecKuX

BeIEeCTB

TeopeTnueckoe odyueHue:

Me:xmornekysipHble B3auMoaencTBus. Kpucramioruaparsl. ArperaTHble COCTOSIHUS
BemecTBa. Kpucramnumueckue U amMopgHble BemecTBa. THUIBI KPUCTAIIMYECKUX
pelmeTok (aTOMHas, MOJIEKYJIApHas, MWOHHAas, MeTajuln4yeckas). 3aBUCHUMOCTb
(¢u3MYeCKUX CBOWCTB BEIIECTBA OT THUMA KPUCTAIUIMYECKOW pemeTk. [IpuumHbl
MHOrooOpasusi BemecTB. COBpeMEHHBbIE TIPEACTABICHUS O CTPOCHHHM TBEPIBIX,

KHUIKHUX 1 F83006pa3HBIX BC€IICCTB. >KI/II[KI/IC KpUCTaJlJIbI.

IIpakTH4eckoe o0yueHue:

Pemenne 3amaHuii Ha COCTaBICHUE YPABHEHMM XMMHUYECKUX PEAKLIHMM C y4acTHEM
IIPOCTBIX M CJIOXKHBIX HEOPraHMYECKHUX BEILECTB: OKCHJIOB METAJUIOB, HEMETAJIOB U
aM(QOTEpHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBAHUH U aM(pOTEPHBIX
TUJIPOKCHU/IOB, HEOPIaHUYECKUX COJIEH, XapaKTEPU3YIOIIMX MX CBOMCTBA M CIIOCOOBI
IIOJIyYE€HUs, MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOWCTBA M

MOJIYUCHUC HECOPTAaHNUYCCKUX BCIICCTB.

Tema 3.3
IIpousBoacreo
HEOPraHu4ecKux
BellecTB. 3HAYCHHE U
NpUMeHeHHe B ObITY

U HA TPOU3BOACTBE

OcHoBHOE cogep:kanue

TeopeTuquKoe oﬁyqe}me:

O6IJ_II/IG MNpEaACTaBJICHHUA O MIPOMBIIIICHHBIX criocodax MOJIYUCHUA XUMHYCCKUX
BCIICCTB (Ha npumMepe nmpon3BoaACTBa aMMHUAKa, cepHoﬁ I(I/ICJ'IOTBI).

qepHa;I U IBCTHAaA MCTAJLUIYypPru-. HpaKTI/IquKOC MIPUMCHCHUC JJICKTPOJIN3a I
MOJIYUCHHUA IMCJIOYHBIX, IMICIOYHO3EMECIbHBIX MCTAJIOB W AJIFOMHUHUA. Crexiio m
CHJIMKAaTHAaA MPOMBINIJICHHOCTD.

[IpoGema 0TX0/10B ¥ TOOOYHBIX MPOIAYKTOB.

OK 01, OK 02;
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IIpakTnyeckoe o0yueHue:

Pemenue IMPAKTUKO-OPUCHTHPOBAHHBIX 3aﬂaHHﬁ IO COCTaBJICHHUIO XHMHUYCCKUX
peaKHI/Iﬁ C ydaCTUEM  HCOPraHHMYCCKHMX BC€IICCTB, MCIIOJIIB3YEMBIX IJIsI HUX

I/IIIGHTI/I(bI/IKaI_II/II/I " ITPOMBIIIJICHHBIX croco0oB IIOJIYUCHMUA.

KonTtpouabnas pa6ora

«CBoiicTBa HEOPraHNYECKHUX BEIIECTB)» :
Pasnen 4. CTpoeHue U CBOMCTBA OPraHUYeCKHX BellecTB 29
Tema 4.1 | OcHOBHOE coIep:KaHue )
Knaccupurkaumus, Teoperudeckoe o0yueHue: 3
CTpOeHHe U | [TosiBneHne W pa3BUTHE OPTaHUYECKOM XMMHUHU Kak Hayku. lIpenmer opraHuueckoit
HOMCHKJIATYpPA XUMHH. MecTOo U 3Ha4YeHHE opraHI/IquKOI‘/'I XHUMHH B CHCTEMC €CTCCTBCHHBIX HaYK.
OPraHuYecKux B3anmMocBsI3b HEOpPraHUYECKUX U OPraHUYECKUX BEIICCTB.
BeleCTB XUMUYECKOE CTPOCHHE KaK IMOPSJIOK COSAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJIEGHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUH XMMHYECKOTO CTPOCHHSI OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. VYTrieponHbI CKeJleT OpPraHUYecKON MOJEKYJIbI. OK 01;
MomnekynsipHble W CTPYKTypHBbIE (pa3BepHYThIC, COKpAIEHHBIE) XUMHUYECKHE
¢bopMynbl. 3aBUCUMOCTh CBOWCTB BEHIECTB OT XUMHYECKOTO CTPOEHUS MOJEKYIL.
W3omepust u wu3oMepsl (CTPYKTypHas, TreoMeTpuueckas (LUC-TpaHC-U30Mepus).
KpatHocts xumuueckoit cBsizu. Ilonarue o QyHkumoHanbHON Tpymme. [IpuHUUIEL
KJIaCCU(PUKAIIMKA OPTaHWYECKUX COSAUHEHUU. MexXIyHapoaHas HOMEHKJIATypa |
MIPUHITATIEI HOMEHKJIATYPhl OPTaHUYECKUX COSAMHEHUH.
IMpakTyeckoe odyueHue: 2
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Pemienne 3amaHuii Ha COCTaBJICHHME HA3BaHUKM OPraHUYECKUX COCAMHEHUHN IO
TPUBHUAJIBHON WIM MEXIYHAapOJHOM CHUCTEMaTHYECKOM HOMEHKIIAType, 3aJaHui Ha
COCTABJICHHE TIOJIHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJI OpraHUYECKHUX BEIIECTB
OTJICTLHBIX KJIACCOB, 3aJa4 Ha OIpeAeNieHHe MPOCTEeHIIer (hOopMyJIbl OpraHUYECKOM

MOJIEKYJIbI, UICXOJISl U3 AJIEMEHTHOTO cocTana (B %).

Tema 4.2 CsoiicTBa
OpPraHuYecKux

coeHHEeHU

OcHoBHOe coaep:kanue

14

Teopernueckoe o0yueHue:

10

IIpenenbuble yraeBoaopoasl. I'opeHre MeTaHa Kak OAWMH M3 OCHOBHBIX MCTOYHHUKOB
TeIila B TPOMBIIICHHOCTH U ObiTy. CBOHCTBa NPHUPOJHBIX YTIEBOAOPOJIOB,
HaXO0XJIECHHUE B IPUPOJIE U IIPUMEHEHHUE AJIKAHOB.

HenpenenbHble yrieBonoposl. Vicronab3oBaHrne BEICOKOW PEaKIIMOHHON CIIOCOOHOCTH
QJIKEHOB B XMMHMYECKOM INPOMBINUICHHOCTH. [IprMeHeHue SThiieHa W NpONWiIcHa.
[Tomumepusanusa queHoB. Kaydyku HaTypanbHbI U CHHTETUYECKHE.

IIpuMeHeHNE alEeTUIIEHOBBIX YrieBoaoponoB. IlommBuHMIanerar. ApoMaTHYECKHE
yrieBoaopoabl. OcOOEHHOCTH XMMUYECKUX CBOMCTB roMoJioroB OeH3oisa. CBOMCTBA U
IIPUMEHEHHE apEHOB.

I'mppoxcunbHble  coeauHEeHUs. MeTaHoJ, €ro NPOMBIIUICHHOE IOJYyYEeHHE |
IIPUMEHEHHE B  IPOMBIIUIEHHOCTU.  buomornyeckoe  AedCTBHE  METAHOIIA.
Crnenuduueckue crnocoObl TMOIY4YEHUS ATHIOBOTO crnupTa. DHU3HUOIOrMUYECKOe
JEHCTBHE DTAHOJIA.

Anpnernant u KETOHHI. Peaknuu MOJINKOHJICHCAIINH: obpaszoBaHue

dbenonopopmanbaeruiHbix cMos.  [IpumeHeHne u modydeHHWe KapOOHMIIBHBIX

OK 01; OK 02.

19




coequHeHmi. [IpuMeHeHre anbIeTHA0B U KETOHOB B OBITY U MTPOMBIIIJICHHOCTH.

KapOonoBeie kucinotel. Baxknelmme mnpeacTtaBUTeNN KapOOHOBBIX KHCIOT, HX
Ouosoruueckas poib, cenuduueckue crnocoObl MOJyYeHHs, CBOMCTBA U IPUMEHEHUE
MYpaBbUHOM, YKCYCHOH, MaJbMUTUHOBOM U  CTE€apUHOBOM; AaKpPUJIOBOM U
METaKpUJIOBOM; OJICMHOBOM, JIMHOJEBOM M JIMHOJICHOBOW; IABEJIEBOM; OCH30MHOMI

KHCIIOT.

IIpakTHyeckoe o0yueHue:

Pemenne 3amaHuii Ha COCTABJIEHWE YPaBHEHMM XMMHYECKMX PEaKLMU C y4acTHEM
OpraHMYECKHUX BEIIECTB HA OCHOBAaHMM HMX COCTaBa M CTPOCHMS, 3aJaHUM Ha
COCTABJICHME YPAaBHCHHMM XHMHMYECKUX PpEaKIU, WUIIOCTPUPYIOUIMX XUMUYECKHE
CBOMCTBA C Y4ETOM MEXAHU3MOB IIPOTCKAHUS JAHHBIX PEAKLIUH U T€HETUYECKON CBA3U
OpPraHUYECKUX BEILLECTB Pa3HbIX KJIACCOB, PACUETHBIX 3a]a4 110 YPAaBHEHUSAM peakLui

C Y4aCTUECM OPraHU4CCKHUX BCHICCTB.

Tema

Oprannyeckue

4.3

OcHoBHOE cogep:kanue

Teopernueckoe odyueHnue:

OK 01; OK 02.
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BelllecTBAa B
JKH3HEAEATEIHLHOCTH
YyeJIoBeKa.
IIpousBoacTso ) |
NpUMeHeHHe
OPraHuYecKux
BellleCTB B

MNPOMBIILJICHHOCTHA

Haxoxxnenne B mpupome, coctaB M (HU3MYECKHE  CBOWMCTBA  HE(TH.
TormBHO3HEpreTHyeckoe 3HaueHue Hedtu. [IpombinuieHHass nepepaboTka HeTH.
Pextudukanus HedTH, OCHOBHBIE (pakUMM €€ pa3feleHHs, HUX HCIOJIb30BaHUE.
Bropuunas nepepa®orka HedrenpoaykroB. KauecTBo aBTOMOOMIBHOIO TOIIMBA.
[Ipuponusii W monyTHBIH HedTsHOW ra3zpl. CpaBHEHHE cOCTaBa MPHUPOJHOTO H
MOIYTHOT'O T'a30B, UX IPAaKTHUUYECKOE HCHojb30BaHUE. KameHHbIN yronb. OCHOBHBIE
HalpaBJICHUsl HMCIIOJIb30BAaHMUsI KAMEHHOTO YIIsl. DKOJIOTMYECKHE acleKThl TOObIYM,
nepepaboTKM M MCIIOJIB30BaHMUSA TOpIOYMX HCKomaeMblx. OOpa3oBaHue He(TAHOM
TUIGHKH Ha TIOBEPXHOCTH BOJbI. KaTanmuTudecknii KpeKuHT napaduHa (I KepOCHHA).
PacTBOprMOCTh pa3nuyHbIX HePTEnpoayKToB (OeH3WHA, KEpOCHHA, TU3EIBHOTO

TOIUIMBA, Ba3eluHa, napapuHa) Ipyr B Ipyre.

IIpakTnyeckoe odyueHue: 2
Pemenne IMPAKTUKO-OPUCHTHPOBAHHBIX 3aﬂaHHﬁ II0 COCTaBJICHHUIO XHMHWYCCKHUX
peaKHHﬁ C Y4aCTHEM OpPTraHUYCCKUX BCUICCTB, UCIIOJIB3YCMBbIX JJI UX I/II[GHTI/I(i)I/IKaIII/II/I
B OBITY ¥ IPOMBILIUIEHHOCTH.
KonTtpouabHnas paGora 5
«CTpoeHue 1 CBOWCTBA OPTaHMUYECKUX BEIIECTB
Pazgen S. Kunernyeckune u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMUYECKHX peakuui 12
Tema 5.1 | OcHoBHOe coepKaHHe 4
Kuneruueckue TeopeTnueckoe ooyueHue: 2
OK 01, OK 02;
3aKOHOMEPHOCTH Xumuueckue peakuuu. Kiaccuuxanms XMuMHUYECKUX peakuid: mo Gpa3oBoMy COCTaBy
NpPOTEeKAHUS (roMOreHHbIE U TEeTePOreHHbIE), 0 UCTIOIb30BAaHUIO KaTaau3aTopa (KaTaTUTUYECKHE U
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XMMHYECKHX HEKaTATUTHUECKUE).
peakuumii CKOpOCTh  peakluu, €€ 3aBHCHUMOCTh OT pa3jIHyHBIX (DAaKTOPOB: IMPHPOJIBI
pearupyromux BeLIeCTB, KOHIEHTPALUU pearupyroliux BELIECTB, TeMIEepaTypsl
(mpaBwio  Bant-I'odda), mromann  peakMOHHOW  TMOBEPXHOCTH,  HAJTUYHS
Karanusaropa. Poib KaTaau3aTopoB B MPUPO/IE U IPOMBIIUIEHHOM HPOU3BO/ICTBE.
OHeprus akTUBAaLMU. AKTUBHPOBaHHBIN komIuiekc. Kartanuszaropsl u katanus. Poib
KaTaJM3aTOPOB B IIPUPOJIE U IPOMBIIIJIEHHOM IIPOU3BO/ICTBE.
IIpakTH4eckoe o0yueHue:
[IpakTUKO-OPHEHTHPOBAHHBIE TEOPETUYECKHE 3aJaHusl Ha aHanu3 (DaKToOpoB,
BIIMSIFOIIMX HA M3MEHEHHE CKOPOCTH XUMHUYECKOH PEaKIIHH.
Tema 5.2 | OcHoBHOe coep:KaHue
Tepmonunamuyeckue | TeopeTuueckoe odyuyeHue:
3aKOHOMEPHOCTH Knaccuukanuss XUMHYECKHX PEaKIHid: 0 TEIUIOBOMY 3(PQEKTy (IK30TepMHUECKUE,
NPOTeKAHUs SHIOTEPMHUECKHE), N0 oOpaTuMocTH (oOpaTuMmble U HeoOpaTuMble). TemsoBblie
XUMHYECKUX 3pexTsl XUMHUYECKUX peakiuil. TepMmoxumuueckue ypaBHeHHA. OOpaTUMOCTb
peaximii. peaknuil. XMMHYECKOE PAaBHOBECHE M €ro CMEIICHHE IOJ JEUCTBHEM pa3IMYHBIX
OK 01, OK 02;
PaBHoBecHe (dakTOpoB  (KOHIIEHTpAIlMsl pEareHTOB WJIM MPOAYKTOB PpEAaKIMH, JaBICHHE,
XMMHYECKHX TeMmreparypa) JUIsl CO3/IaHUSl ONTUMAIbHBIX YCIOBHHM MpPOTEKaHUS XHMHUYECKHUX
peakuui IPOIIECCOB.

[Tonsitre 06 sHTaNBNUU U 3HTponuU. DHeprus 1'm60ca. 3akon 'ecca u ciencTBus u3

Hero. Pons CMCHICHUA PaBHOBECHUA B TEXHOJOTHUYCCKUX ITPOIECCaxX

IIpakTnyeckoe o0yueHue:
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Pemenne 3amad Ha pacyeTsl TEIUIOBBIX A(P(EKTOB XUMHUECKHUX pPEAKUUNd U
OTIpeJIeJIeHUe THUIA Peakuuu (1Mo TeraoBoMYy 3(PQEeKTy: 9K30- U IHIOTEPMHUYECKHUE),
MIPAaKTUKO-OPUEHTUPOBAHHBIX 3a/aHusl Ha npumeHeHue npuHuumna Jle-lllarense nns
HaxO0KJICHUs HaIpaBJICHUS CMELIECHUS PABHOBECUS XMMHMUYECKOW pEeaklUHUWd M aHaIu3

(baKTOpOB, BJIMAIOIIUX HA CMCIICHUC XUMUUICCKOTO PaBHOBCCHA.

KonTtpouabnas paéora

«CKOpOCTh XUMUYECKON PeaKkIIui U XUMHUYECKOE PAaBHOBECHUE) :
Pa3nen 6. lucnepcHble cucTEMBI 10
Tema 6.1 | OcHoBHOE colep:KaHNe 4
JducnepcHbie Teoperuueckoe o0yueHue: 2
cucreMbl H GakTOphI | /TucniepcHble cucteMbl. Kostouansle cucteMbl. VICTHHHBIE pacTBOpbI. PacTBOpeHHe
HX YCTOMYHBOCTH Kak (u3nKo-xuMudeckuid mnporecc. PactBopsl. CriocoObl PUTOTOBJICHUSI PACTBOPOB.
PactBopuMocTs. MaccoBas 10151 pacTBOpEHHOro Beuiectsa. [IpenenbHo nomycrumeie
KOHIIGHTPALlMd M HUX HCIOJIb30BaHUE B OLIEHKE SKOJIOTMYECKOH Oe30MacHOCTH.
OK 01, OK 02, OK 07;
Knaccupukanuss aucnepcHblx cucteM 1o coctaBy. CrpoeHue U (hakTopsl
YCTOMYHMBOCTH JTUCIIEPCHBIX CUCTEM.
IIpakTnyeckoe o0yueHnue: 2
Pemenne 3amau Ha DOPUTOTOBIEHHE PAacTBOPOB. IPaKTUKO-OPUEHTHUPOBAHHBIX
PaCUCTHBIX 3aI[aHHﬁ Ha JUCICPCHBIC CHUCTEMBI, HCIOJIB3YyCMbIC B OBITOBOH U
MIPOU3BOJICTBEHHON JESTEIHOCTH YeJIOBEKa.
Tema 6.2 | OcHOBHOE colepKaHHe 4
OK 01, OK 02, OK 07,
Hccaenosanue IIpakTHyeckoe o0yyeHue: 4
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CBONCTB AUCIEPCHBIX

CHUCTEM

Pacrio3HaBaHue MCTUHHBIX PAaCTBOPOB, KOJJIOWIHBIX PAaCTBOPOB U IpyOOIMCIEPCHBIX
cucreM. CTpoeHue Munessl. PaccenBanue cBeTa Npu NpoX0KIEHUU CBETOBOI'O IIyUKa

4yepe3 ONTHYECKU HEOTHOPOIHYI0 cpeay (3 dekrta Tunmans).

KonTpoabHasi padora

«/JlucriepcHbIE CUCTEMBI»

Paznen 7. KauecTBeHHbIE peaklMu O0HAPYKEHUSI OPraHMYeCKUX U HEOPraHNYeCKUX BellecTB

Tema 7.1 | OcHOBHOe co/lep:KaHue
Oonapy:xeHue IIpakTHYeckoe 00yueHue:
OK 01, OK 02;
HEOpraHu4YecKHX Pemrenue npakTuyecKux 3aJaHUil Ha COCTABJICHHE YPAaBHEHUHN peakifil 0OHapyKeHUS
KAaTHOHOB U aHHOHOB | kaTHOHOB [-VI rpynn 1 aHHOHOB, B T.4. B MOJIEKYJISIPHOM U HOHHOHN (hopMax.
Tema 7.2 | OcHOBHOE co/lepKaHNe
Oonapy:xeHue IIpakTHYeckoe 00yueHue:
OPraHHYecKuX Pemenne nmnpakTHuecKMX 3aJaHUl HA COCTABIIEHME KAYECTBEHHBIX pEaKIUil
BelleCTB OTAEJIbHBIX | 00HAPYKEHUS OPraHUYECKUX COCIUHEHUI.
OK 01, OK 02;

KJAacCCoOB C
HCIOJIb30BAaHUEM
KaveCTBCHHbIX

peakuui

IpodeccuoHaILHO-OPMEHTHPOBAHHOE COepKaHUE (COAep:KaHNe TPUKIATHOTO MO/YJIs1)

Pa3nen 8. Xumusi B ObITY U POU3BO/JACTBEHHOI 1eATEIHLHOCTH YeJI0BEKa

Tema 8.1. Xumus B

OcHoBHOe cogepkanue

ObITY U

IIpakTHYeckoe o0yueHue:

OK 01, OK 02, OK 07
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NPOM3BOJACTBEHHOI [TonroToBka M pemieHHe Keica MO TeMaM XUMHH B OBITY M IPOU3BOJCTBEHHOM

AeSITeIbHOCTH JESITEIbHOCTH YEJIOBEKA.

yeJioBeKa

3amuTa Keiica 2

Pa3nen 9. UcciienoBanue 1 XUuMHYeCKHd aHAIN3 00bEKTOB OMochephl 28

Tema 9.1 OcHoBbl | OcHOBHOE co/lep:KaHue 8

JadopaTopHOii IIpakTHYeckoe 00yUeHHUe: 8

NPaKTHKH B | [IpoBefeHre THUIIOBBIX pacyeToOB MO TEMATHKE JKCIepuMeHTa. PeleHue 3amad Ha OK 01, OK 02, OK 07

npogeccuoHaILHBIX BBIYMCIICHAC CPEOHCIO 3HAYCHUS DOKCHCPHUMCHTAIBHBIX JHAHHBIX, IIOIPCIIHOCTH,

J1abopaTopusx MPEJCTaBICHUE PE3yJbTATOB HKCIEPUMEHTA B PAa3NU4HON (opme (Tabmuna, rpaduxk,
OTYET, TOKJIAJ, PE3CHTAIH).

Tema 9.2 | OcHOBHOE CO/Iep:KaAHME 6

Xumuyeckuil aHanu3 | [IpakTuveckoe ooydeHue: 6

npod BOAbI

Knaccudukanus npod BoAbl MO BUAY M HA3HAUEHHIO, MCXOJS U3 €€ XMMHUYECKOTO
coctaBa. OpraHojenTH4YecKue CBOWCTBA (3amax, Mpo3pavyHOCTh, [IBETHOCTh, MyTHOCTb)
BoAbl. KHCIOTHOCTE M 1Ien04HOCTh BOABL. pH cpenpl M MeToabl ee ONpeneiacHus.
XKecTtkocTb BOJBI U METOBI €€ ornpenenaeHus. CylnHOCTh METOJa TUTPOBAHMSL.

Bunpl sxectkocTy BoAbl (BpeMeHHasi U MOCTOsiHHAs). JKecTKoCTh BOJBI Kak MpUYMHA

BbIIIaACHUA OCaAKOB UJIN 06pa3OBaHI/IH COHGOTHO)KCHHﬁ, HMCIOIINX MCCTO B 6BITy H Ha

IIPOU3BOJICTBE.
CoctaB coseil, BBI3BIBAIOIIUX KECTKOCTh BOJbl. XUMHYECKHE IMPOLECCHI,
YCTpaHSIOLINE JKECTKOCTD BOJIBI. YpaBHeHust XUMHYECKIX peakuuid,

OK 01, OK 02, OK 07
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WJUTIOCTPUPYIOIIUX — MPOLIECCHI, IPOUCXOMALIUE IPU YCTPAHEHUH IKECTKOCTH.
YcTrpaHeHne BpPEMEHHOH JKECTKOCTH OBITOBBIMM M XUMHUYECKUMH CHOCOOaMH.

Crioco0b1 YCTPpaHCHUA ITOCTOSTHHOM KE€CTKOCTH.

Tema 9.3
XuMHYecKHil aHaJIu3

npood Mo4BbI

OcHOBHOe co/iep:kaHue

IIpakTnyeckoe odyyeHue:

Knaccuukanuss mous mo BHUIY M Ha3HAUCHHIO, MCXOJS U3 XUMHYECKOTO COCTaBa.
Wnentudukanms mnpoObl IMOYBBI 1O €€ XHMHUYECKOMY COCTaBYy, OITMCAaHHUE
BO3MOXKHOCTEH €€ TpHMeHeHHUs. TpeOoBaHUS K KauyecTBY IIOYBBI PA3IHMYHOTO
HazHaueHUs. OmnmcaHue OCOOCHHOCTEW HCIIONB30BAHUSA II0YB B 3aBHCUMOCTH OT
THUIIOB, CITOCOOBI yIyUIIEHHUs Ka4eCcTBa MOYB B 3aBUCHMOCTH OT HazHaueHus. O0macTu
UCIIOJIb30BAHUS OPTraHUYECKUX YIOOPSHUH B 3aBUCIMOCTH OT Ka4ECTBEHHOTO COCTABA.
Onucanue opraHM4ecKux yJoOpeHUH M MX NPUMEHEHHE B 3aBUCHUMOCTH OT COCTaBa

IIOYBLI U €€ PASHOBHUAHOCTH.

OK 01, OK 02, OK 07

Tema 9.4
HccaenoBanue

00bexkTOB OHOCchepsI

OcHoBHOE conep:kanue

IIpakTnyeckoe o0yueHue:

Pemenne 3amanmsg «XHMHYECKHH COCTaB BOJbLI, THI BOJLI M CIIOCOOBI €€
MpUMEHEHUs» (C  HMCHOJIb30BAaHUEM HOPMATHUBHBIX  JOKYMEHTOB), TIPAKTHUKO-
OpPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUIl Ha COCTAaB BOJBI U CIIOCOOBI BBIPAKEHUS
KOHIIEHTpAllui, M TepecdyeT KOHIEHTpauuid (C WCIONIb30BaHHEM HOPMATHBHBIX

JIOKYMEHTOB).

IIpoMe:xxyTouHasi aTTecTanus (IK3aMeH)
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Bcero:

80
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3. YciaoBus peajm3ainuu NporpaMmmal 001eo00pa3oBaTebHOM TUCIHUILIHHBI
3.1. OcHamenue y4ye0HOro KabuHeTa

Kabuner «Xumum», ¢ naboparopueili W JTa0OPAHTCKOM KOMHATOW, OCHAIICHHBIH
obopynoBaHueMm: MeOenb, TOCKa, MEJ, HArjsgHble MOCOOWs (KOMIUICKTHI y4E€OHBIX TaOJIHII,
IUTAKATOB), TEXHWYECKHMMH CpPEJACTBAMH  OOYYCHHS: KOMIIBIOTEp C  YCTPOHCTBAMU
BOCITPOM3BEJICHUS 3BYKa, MPUHTEP, MYJIBTUMEANA-TIPOCKTOP C IKPAHOM, YKa3Ka-TIpe3eHTep AJIs
Mpe3eHTANNid, CBOOOJHBIM AOCTYynmoM B WHTEpHET BO BpeMsi y4eOHOrO 3aHSATHS W B IEPUOJ
BHEYUYCOHOMU JIEATEILHOCTH O0yYarOIINXCS.

B cocraB yueOHO-METOIUYECKOTO M MaTEpHUaTbHO-TEXHHYECKOTO OCHAIICHUS KaOWMHETa
XUMHUU BXOJAT: MHOTO(QYHKIHMOHATBHBIM KOMIUICKC IperoaaBaTes; HaTypaJbHbIe OOBEKTHI,
MOJIeIH, TPUOOpPHl W HAOOPHI I TIOCTAHOBKM JAEMOHCTPAllMOHHOTO U YYCHHUYECKOTO
SKCIIEpUMEHTA; TIeYaTHbIE M DKPAaHHO-3BYKOBBIE CpEACTBAa OOYYEHHS; CpEJICTBa HOBBIX
WH(OPMAIIMOHHBIX TEXHOJIOTH;, pPEaKTHUBBI; BCIIOMOTATEIHHOE O0OPYIOBAHUE W WHCTPYKIIUY;
HA0Op XMMHUYECKOW MOCYJIbI; BBITSHKHOW ImIKad; MoWKa ¢ paKkOBUHOM; mKad a7 XpaHEHUS
puOOpPOB U PEAKTHUBOB.

3.2. UndopmannoHHoe obecrniedeHre peajn3alui NPOrpaMmMbl
3.2.1.0cHoBHbIE TeYaTHELIE U31AHUSA

1. Xumus. 10 kmacc. YrmyOnénuenii ypoBenb: yueOHuk/ B.B. Epemmn, H.E.
Ky3pmenko, B.1. Tepenun, A.A. [posnos, B.B. Jlynun; noxn pen. B.B. Jlynuna. — M.:
[Ipoceemenue, 2022. — 446, [2] c.: wi.

2. Xumus. 11 kiacc. YriuyOnénuelii ypoBeHb: yueOHux/ B.B. Epemun, H.E.
Kyssmenko, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlyauna. — M.: Ilpocsemnienue, 2022. —
478, [2] c.: ui.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH
1. AHdunorenoBa, M. B. Xwumus: y4eOHUK U TPAKTUKYM [N CPEAHETO

npodeccuonansHoro odpasosanus / V. B. AupunoreHosa, A. B. baokos, B. A. ITonikoB. — 2-¢
u3a., ucnp. u gon. — Mocksa: U3parensctBo FOpaiit, 2022. — 291 c.

2. [[leromuxuna, H. A. O6mas xumusi: yueonuk mist CI10O / H. A. llleronuxuna, JI.
B. Munaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.
3. Huxonbckuit, A. b. Xumusa: yd4eOHHK W TPAKTUKYM IS CPEIHETO

npodeccuonanbHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e u3j., nepepad. u
non. — Mocksa: U3zparensctBo FOpait, 2022. — 507 c.

4. Xumusi: y4eOHMK JUIs CpefHero mnpodeccuoHadbHoro obpazoBanus / FO. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBan; mox o6mieit pegakuueii I'. H. daneena.
— 2-e u3A., nepepad. u non. — Mocksa: M3narensctBo HOpaiit, 2022. — 431 c.

5. Xumus. YrinyonenHslid ypoeHb. 10—11 kiaccel: pabouasi nmporpamMma K JTUHUU
YMK B.B. ynuna: yuebHo-meToamueckoe nocobue / B.B. Epemun, A.A. [po3nos, N.B.
Epemuna, 3.10. Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

6. 4. Metoanueckoe nocobue k yueouuky B. B. Epemuna, H. E. Ky3pmenko,

7. B.M. Tepenuna, A. A. JIpo3goBa u ap. «Xumus. YrayOneHHBbIH ypoBeHb». 10
kiacc / B. B. Epemun, A.A. JIpo3nos, U.B. Epemuna, B. 1. Maxonuna, O. FO. Cumonoga, 2.1O.
Kepumos. — M.: Ipoda, 2018. — 339 c. : um.

8. Metoaunueckoe nocobue k yuyeOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
HposnoBa u ap. «Xumus. YriayoneHHbld ypoBeHb». 11 kmacc / B. B. Epemun, A.A. JIpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. — M.: JIpoda, 2018. — 423 c. :
WL

9. I'yceBa, E. B. Xumus qisa CIIO: yuebno-meronnueckoe nocooue / E. B. I'ycesa,



M. P. 3uranmmna, J[. . Kynmukosa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Texkcr: snektpoHHblid // Jlap : »nmexTpoHHO-OMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/196096 (mara oOpamenus: 14.10.2022). — Pexum gocryma: st
aBTOPU3. II0JI30BATEIICH.

10.  Yepnuukona, H. FO. Xumus B 1O0CTYITHOM M3J10KEHUHU: Y4eOHOE IMocodue s crio /
H. FO. YepnukoBa. — 2-¢ usn., crep. — Cankr-Ilerepoypr: Jlanb, 2022. — 316 ¢. — ISBN 978-
5-8114-9500-9. — Tekct: anekTpoHHbIH // JIaHb: 25IeKTpOHHO-O0MOMMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). — Pexum pocrtyma: s
aBTOPU3. MOJIb30BATENCH.

11.  UleBuunsiHa, JI. B. Xumus: yue6noe mocobume / JI. B. IlleBuuupina, A. U.
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Tekcr:
AJIEKTPOHHBIN // Jlanb: ANEKTPOHHO-OMOIMOTeUHAS cucrema. — URL:
https://e.lanbook.com/book/118505 (mata obpamienus: 14.10.2022). — Pexum gocTyma: s
aBTOPU3. IIOJI30BATEIICH.

12. brunos, JI. H. Xumust: yuebnux mist CIIO / JI. H. baunos, U. JI. Tlepdunosa, T.
B. CokonoBa. — 2-e u3., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 ¢. — ISBN 978-5-
8114-7904-7. — Texkcrt: ameKkTpoHHBIN // JIaHb: 35ekTpoHHO-OMOMMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022). — Pexum goctyma: s
aBTOPU3. MOJIb30BATENCH.

13. [Nabpuensu, O. C., JlsicoBa, I'. I'. Xumusa: kaura s npenogaBaTess: y4eo.-
MeToz. mocooue. — M. Axagemus, 2012. - 332 c.

14. UepnukoBa H. 1., Memepskosa E. B. Pemaem 3agaun mno Xxumuu
camocrosTenbHo: ydeOHoe mocobue / H. FO. UepnuxoBa, E. B. MemepsikoBa — CaHKT-
[TeTepOypr: Jlans, 2022. — 328 c.

15. PesnukoB B. A. COopHuK ynpa)kHEHMH M 3a1ad IO OPraHUYECKOH XUMHHM:
yueOHnoe nocodue / B.A. PesuukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

16.  Kanmyctuna A. A., Xanbuenko U. I'., JIu6anos B. B. O6mas u Heopranudeckas
xumus. [paktukym / A. A. Kanyctuna, 1. I'. Xanbuenko, B.B. JIu6anos — Canxkr-IlerepOypr:
Jlanw, 2020. — 152 c.

17. Tabpuensu O.C. Xumus: yueb. mist crya. npod. yue6. 3aBemenuit / O.C.
["abpuensn, U.I'. Octpoymos. — M., 2016.- 256 c.

18. labpuensa O.C. Xumus mana npodeccuii W CHenuagIbHOCTEH TEXHUYECKOTO
npoduns: yaeOHUK JUIsl CTyA. Y4upexaeHuii cpea. npod. oopazosanus / O.C. 'abpuensu, WU.I.
OctpoyMoB. — 4-¢ u3j., crep. — M. : U3natenbckuii neHTp «Akagemus», 2017. — 272 c.

3.2.3. DiIeKTpOHHBIE pecypchl

1. hvsh.ru — Xypran «Xumus B mIKosey.

2. https://postnauka.ru/themes/chemistry — nekuuu mo xumuu Ha caiite [TocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nmonymsipHelii  MpOeKT «OneMeHThl Oonbliod Hayku» ((uU3uKa, XUMUf,
MaTeMaTHhKa, aCTPOHOMUS, HAyKH O JKU3HM, Hayku o 3emie). HoBocTu Hayku, KHUTH, HAy4HO-
NOIYJISIPHBIE CTAaThH, JIEKLIUHN, SHIIUKIIOIEIUH.

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

Caiit HayuHO-nIONyJIsIpHOTO XKypHana «[lorenunam». Xypnan uzgaéresa ¢ 2005 r., ¢ 2011
I. — pas3aen «XuMus».

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

CaiiT HayYHO-TIONYJISIPHOTO KypHaja «XUMHs U xku3Hby». JKypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbiTas
JJIEKTpOHHAs OumOymoTeka xummdeckoro moprana «Chemnety, coaepKuT y4eOHBIE U
UH(OPMALIMOHHbBIE MaTepHaIbl JUIs IKOJIBHUKOB U yuuTenel. B Helt MOXHO HaliTH y4eOHUKH 110
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o0mieil 1 HeOpraHW4ecKol XUMHUHU, OPTaHUYECKOM XUMUU, MYJIbTHMeIWaMaTepHalibl, a TaKke
3374l XMMHYECKHMX OJMMIMAX C PEIICHUSMHU, 33aJaYd BCTYNMUTEJIBHBIX 3K3AMEHOB IS
aOUTYpPHUECHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) HWudopmannonnsie
Marepuanbl 00 onmMmnuazgax: MOCKOBCKOWM Topojckoi, Bcepoccuiickoi, MeHeneeBCcKou,
Mexnynapoanoii. IlpuBeneHbl 3ajauM  TEOPETUYECKUMX M IKCHEPHUMEHTAIbHBIX TYpPOB,
MOAPOOHBIC PEIICHMS, CIIUCKU U (oTorpaduu modeauTesne.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema nucraHIMOHHOTO
oOydeHus, HalpaBJieHHAas B IEPBYIO OYEpe/Ib Ha MOJArOTOBKY K OJMMIIMAaM BCEX YPOBHEH — OT
HIKOJBHBIX A0 MexayHaponHoil. CalT COIEpKUT OrPOMHOE  KOJIMYECTBO  3a/ad,
CIpYIIIMPOBAHHBIX KaK IO TEMaM, TaK U 1o onumnuagam. [1o Bcem OCHOBHBIM pa3fenaM XUMHUHU
IPUBENEH TEOPETUUECKUN MaTeprail U pa300paHbl PELICHHUS TUIIOBBIX 3a/1a4.

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

[Topran mo HanotexHomorussiM. OCHOBHasI IelTb — pa3BUTHE 00pa30BaHUs B 00JACTH
HAaHOTEXHOJIOTUN U MOATOTOBKA K UHTEPHET-0JIMMIINA/IE 10 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBounas mHdopmanus O XMMHUYECKHUX 3JEMEHTaX M UX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

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

PyccKosA3BIUHBIN CalT O CBOMCTBAX XMMHUYECKUX 3JIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii  callT  OHJailH-O0Opa30BaHUS, COJEPKUT MHOIO  HMHTEPECHBIX
00pa3oBaTeNbHbIX KYpPCOB M BHJICOJIEKIIMH IS IIKOJBHUKOB, CTYICHTOB U yuutene. EcThb
HECKOJIBKO KYPCOB 10 XUMUHU.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service  — camblii aBTOPUTCTHBIH B MHpPE XHUMHUHU
UH(POPMALIMOHHBIA HHTEPHET-PeCypcC (CalT IIaTHBIN).

13.  http://www.organic-chemistry.org/

ITopran no opraHNYeCKOM XMMHUH HA AHTJINHCKOM SI3BIKE.

14.  http://www.xumuk.ru

CaliT 0 XUMMH: KJIACCMYECKHE YYEOHHKH, CIPABOYHMKH, SHIUMKJIONEANUU, IOUCK
OPraHNYECKHUX U HEOPTaHWYECKUX PEAKIUI, COCTABIICHUE YPAaBHEHUN PEaKIIUM.

15.  http://orgchemlab.com/

CaiiT, HOCBSILIEHHBIN TPaKTHUECKON paboTe B 1abopaTropun

4. KoHTpOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHHS 00111€00pa30BaTe/IbHOI TUCHUILTHHBI

KoHTpoib M oOlleHKa pe3ynbTaToB OCBOCHHUS O00Ie00pa30BaTeNbHON AUCIHUILIMHBI
pacKkpbIBalOTCA Yepe3 AMCUUILTNHAPHBIE Pe3yJIbTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHHUE OOIINX
U npoecCHOHANBHBIX KOMIIETEHLIMH 10 pa3/iesiaM U TeMaM CoJiepKaHus yueOHOro MaTepuaa.

Obmast Pa3znen/Tema Tun oueHoYHBIX MepPONIPUATHH
KOMIICTCHIHSA
Tema 1.1 Crpoenue TectupoBanue
OK 01; aTOMOB XUMHUYECKUX [IpakTrueckue 3a7aHus U 3a1a41
JJIEMEHTOB u npupoja Konrponsnas padora
XUMHUYECKOH CBA3U
Tema 1.2 Ilepuonnueckuii [IpomexyTouHas arrecranuns
OK01,0K 02;|3akon wm  Ttabmuma  J[.WM. (BBITIOJIHEHUE 3aJaHnH
MenzeneeBa nuddepeHIMpPOBaHHOTO 3a9eTa)
Pazgen 2. Xumuyeckue

30




peakuuu

OK 01;

Tema 2.1 Tumbr
XUMHYECKUX PEAKIUI

OK 01;

Tema 2.2
DIEeKTPOIMTHYECKAS
JIUCCOLIMALIASA U MOHHBINA OOMEH

Pazgen 3. Crtpoenme mu
CBOIICTBA  HEOPraHUYECKHX
BelleCTB

OK 01;

Tema 3.1 Knaccudukanms,
HOMEHKJIaTypa M  CTPOCHHUE
HEOPraHUYECKHX BEIECTB

OK 01, OK 02;

Tema 3.2 duzuko-
XUMHYECKUE CBOICTBa
HGOpFaHquCKI/IX BCIIICCTB

OK 01, OK 02;

Tema 3.3 IIpousBoAcCTBO
HEOPraHUYecKuX BEIIIECTB.
3HaueHue MW TNPUMEHEHUE B
OBITY M Ha IIPOU3BOJICTBE

Paznen 4. Crpoenue u
CBOMCTBA OpPraHuYecKux
BellecTB

OK 01;

Tema 4.1 Knaccudukanus,
CTpOEHHE U  HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

OK 01; OK 02.

Tema 4.2 CaoiicTBa
OPraHNYeCKUX COCTUMHEHUHN

OK 01; OK 02.

Tema 4.3 Opranuueckue
BelecTBa B
KHU3HENIEATSITFHOCTH YeIIOBEKa.
[Tpou3BoaCTBO M TpPHUMEHEHUE
OPraHWYECKUX  BEIIECTB B
MIPOMBIIIJIEHHOCTH

Paznea 5. Kunerndeckue u
TePMOAUHAMHYECKHUE
3aKOHOMEPHOCTH TPOTEeKAHUS
XUMHMYECKHUX peaKuui

OK 01, OK 02;

Tema 5.1 Kunernueckue
3aKOHOMEPHOCTH TIPOTEKAHMS
XUMUYECKUX PEAKIUN

OK 01, OK 02;

Tema 5.2
TepMmoanHaMuueckue
3aKOHOMEPHOCTH  NPOTEKAHHUS
XUMHYECKUX peaKkui.
PaBsHOBecue XUMHUYECKHUX
peakuuii

Pasnen 6. /IucmepcHbie
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CHCTEMBI

OK 01, OK 02,
OK 07;

Tema 6.1 JlucnepcHble
cucteMbl U (QaKTOpbl  UX
YCTOMYHUBOCTH

OK 01, OK 02,
OK 07;

Tema 6.2 WccraenoBanue
CBOMCTB JUCIIEPCHBIX CUCTEM

OK 01, OK 02;

Tema 7.1 OOnHapyxeHue
HEOPTaHWYECKUX KATHOHOB W
AHHOHOB

OK 01, OK 02;

Tema 7.2 OOnHapyxeHue
OpPraHUYECKUX BEIIICCTB
OTJENbHBIX KJIACCOB c
WCIIOJIb30BAaHUEM Ka4eCTBEHHBIX
peakuuii

Pasnen 8. Xumus B ObITy H
NMPOU3BOJACTBEHHOM
AeATeTbHOCTH Yel0oBeKa

OK 01, OK Tema 8.1. Xumus B ObITY U
02, OK 07 MIPOU3BOJICTBEHHOM
JeSITeIbHOCTH YeJIOBEKa
OK 01, OK 02, Tema 9.1 OcCHOBBI
OK 07 na0opaTOpHON  MpPaKTHKH B
npodeccnoHambHBIX
naboparopusx
OK 01, OK 02, Tema 9.2 Xumuueckuit
OK 07 aHau3 Mpo0 BOJIBI
OK 01, OK 02, Tema 9.3 Xwumuueckuit
OK 07 aHaJIu3 Mpo0 MOYBbI
OK 01, OK 02, Tema 9.4 MHccaenoBanue
OK 07 00BEKTOB OHOChEpHI
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5. JInct BHECEeHHUS U3MEHEHU I

B pabGouyro mporpammy mno  mucnmmumiHe «OJ[.13 «Xumus» M0 CHenuagTbHOCTH
«54.02.01 - «/Iuzaita (o otpacisiMm)», YTBEpPKICHHYIO Ha 3aceqaHuu Kadeapsl mpoduiIbHON
JIOBY30BCKOM nmoAroToBku 16 suBaps 2023 roaa, mpotokos Ned.

Howmep TexcT n3meHeHus IIpoTokon 3aceaHus
U3MCHEHHUS Kadeapsl
Ne jara
1.
2.
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Ipuioxkenne 1
DoH/1 OLIEHOYHBIX CPEACTB MO IMCUMILINHE «XUMUD)

@OoH/ OLEHOYHBIX CPEJCTB MO Yy4eOHOMY IMpenMeTy «XHuMus» pa3paboTaH Kak MPUIOKEHUE K
paboueii mporpamme o0I1Ieo0pa3oBaTeILHON YUEOHOW TUCHUIIIMHBI IS TPOo(EeCCHOHATBHBIX
00pa30BaTeNbHbIX OpraHU3aIHil.

@oHapl oneHoYHBIX cpenacTtB (naigee — OOC) mpencraBieHbl B BHIE MEXKIUCHUIIITMHAPHBIX
3a/1aHUH, HAIlpaBJICHHBIC HA KOHTPOJIb KA4eCTBA M YINPABICHHE Ipoueccamu noctuxkeHus JIP,
MP u IIP, a Takxke cozmanue yciaoBuit mist popmupoBanus OK y oOydaronuxcs mocpeicTBOM
IIPOMEKYTOUYHOM aTTECTALUU.

[TpomexyTouHas aTTecTauus Mo mpeaMeTy «XuMus» IpoBOAUTCA B popMe dK3aMeHa B YCTHOM
dopme. DOC paszpabaTpiBalOTCI € OMOPOM HA CHHXPOHH3MPOBAHHBIE 00pa30BATEILHBIC
pe3ynbTaThl, € YydeToM mnpoduis oO0ydeHHs, YPOBHS OCBOCHHs 00IIe00pa3oBaTeIbHON
JTUCHUTUTMHBL « XUMES» U MPO(ECCHOHATFHON HAIPABICHHOCTH 00pa30BaTEIbHON IPOTPaMMEI
no cneranbHocTu 54.02.01 - [{uzaiin (1mo otpacisam).

[Imanupyemble pe3yabTaThl OCBOSHHS 00mIEe00pa3oBaTeIbHON AUCHUILIUHBI B COOTBETCTBHU C
®I'OC CIIO u na ocaoe ®I'OC COO npexacrapneHsl B 1. 1.2.2 paboueil mporpamMmel.
KoHTponb M oleHKa pe3ysbTaTOB OCBOEHHUS JWUCLUIUIMHBI IpeAcTaBieHbl B 1.4 paboueit
MPOTPaAMMBIL.

1. HIKAJIA OHEHUBAHUA
Tunm oIeHOYHBIX | OIEHKA
MeponpUuATHI OTJINYHO XO0po1Io YAOBJIETBOPUT | HEY/AOBJIETBOPH
eJIbHO TeJIbHO
TecTupoBanue 90 — 100% 70 - 89% 50 — 69% Menee 50%
IIpakTHyeckue MOJHO  M3Jaraer | Aaér OTBET, | U3JIaraeT oOHapy>KUBaeT
3alaHuA U | U3yYeHHBIN YIOBJIETBOPSIIO | MaTepuai HE3HaHue
321241 martepuana, JAaéT | IUiA TeM JKe | HEMOJIHO u | Oonplie  4YacTH
NpaBUIHLHOE TpeOOBaHUsM, | AOMYyCKaeT COOTBETCTBYIOILIE
OTIpeJIeIEeHHOe 4TO0 W S | HETOYHOCTH B | IO paszaena
MOHATHUH; OLICHKHU OTIpeNIeIeHu ! M3y4aeMoro
0OHapy’KUBaeT «OTJIMYHO», HO | MOHATHH WM | MaTepuana,
NOHUMAaHHe normyckaer 1-2 | GopMyITHpOBKE | TOITyCKaeT
marepuara, OLIMOKH, TEOPHii; HE | OIMOKHU B
MOYKET KOTOpBIE  caM | yMeeT dbopMynHupoBKe
000CHOBaTh CBOW | K€ UCHPABJISIET, | JOCTATOYHO olpeNieNieHuil |
CY>KJICHHS], u 1-2 Henouéra | rimy6oko U | TeOpHi,
IPUMEHHUTH B JI0Ka3aTelbHO | MCKaXKaloIIUe HuX
3HAHUA Ha | rmocyeaoBareiab | 000CHOBAThH CMBIC,
NPaKTUKE, HOCTH U | CBOM CYXXICHHUSA | OecriopsIoYHO U
MIPUBECTH SI3BIKOBOM u NIPUBECTH | HEYBEPEHHO
HE00X0IUMMbIe odopmieHun CBOU TPUMEpHI; | U3NIaraeT
PUMEPHI HE | M3JIaraeMoro u3naraer MaTepHan
TOJIBKO o MaTepua
y4eOHUKY, HO U HETIOCJIEe10BATe
CaMOCTOSITENILHO JIBHO u
COCTaBJICHHBIE; U3 JIOITyCKaeT
JaraeT MaTepuain OLIMOKH B
10CJIEI0BATENBHO A3bIKOBOM
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U TMpaBHUIIBHO C

odopmiieHnn

TOYKH 3peHus U3J1araeMoro
HOpM
JUTEPATYPHOTO
A3BIKA
KonTtpoubHnas IIOJIHO  M3JIaraer | Jaér OTBET, | U3JIaract oOHapy KUBaeT
padora U3Y4YEHHbII YAOBJIIETBOPSAIO | MaTepuall HE3HaHUE
MaTtepuan, Ja€T | IUA TEM KE | HEMOJIHO u | Oosplie  4YacTH
IIPaBUIIbHOE TpeOOBaHUAM, | AOMYCKAeT COOTBETCTBYIOILIE
OIIPEACICHHOE 4TO WU A | HETOYHOCTH B | I'O pazzena
HOHSITHI; OLICHKH OIIpEIEIICHUN M3y4aeMoro
0OHapy’KUBaeT «OTJIIMYHO», HO | MOHATHM  WJIK | MaTepuania,
MMOHUMaHUE normyckaer 1-2 | popMynupoBKe | JOmMycKaer
MaTepuana, OLIMOKH, TEOpUI; HE | omMOKHU B
MOXET KOTOpBIE  CaM | yMEET bopmyHrpoBKE
000CHOBaTh CBOU | K€ UCHPABJISIET, | JOCTATOYHO ONpefeNeHUu U
CYKJICHHS, u 1-2 Henouéra | rimyOGoko U | TeOpHi,
IIPUMEHUTD B JIOKa3aTeIbHO | UCKAXKAIOLIUE HX
3HAHUA Ha | mocjenoBarenb | 000CHOBATH CMBICII,
IIPAKTHKE, HOCTHU U | CBOM CYXXIEHHUA | OecriopsouHO U
IPUBECTU A3BIKOBOM U IIPUBECTU | HEYBEPEHHO
HE00X0IMMbIe oopmieHun CBOM IIPUMEDHI; | U3JIaraer
IPUMEPBI HE | M3J1araeMoro n3J1araeT Marepuanl
TOJIBKO o MaTepuanl
y4eOHUKY, HO U HEIIOCJIEe0BATe
CaMOCTOSTEIIBHO JBHO u
COCTaBJICHHBIEC; U3 JIOIyCKaeT
JaraeT MaTepuain OLIMOKH B
IIOCJIEI0BATEIILHO SI3BIKOBOM
U TPaBUIBHO C oopmnenun
TOYKH 3peHust W3J1araeMoro
HOpM
JIUTEPATYPHOTO
A3BIKA
KauectBo 1) y4eHUK MOJHO | Y4EHUK  JaeT | YUYEHHK YYEHUK
OTBETOB HA | U3Jaraer OTBET, oOHapy’>KuBaeT | 0OHapyXHUBaeT
BOIPOCHI W3YYEHHBIN YAOBIIETBOPSIIO | 3HAHME U | HE3HAHUE
aupdepeHUpoB | MaTepUall, JaeT | lUH TeM Ke | IOHUMaHue Oonplie  YacTH
AHHOIO 3a4eTa IIPaBUIIbHOE TpeOOBaHUSM, | OCHOBHBIX COOTBETCTBYIOILIE
OIpeeIeHue 4YT0 U A | TOJIOKECHUI ro paznena
SI3BIKOBBIX OTMETKH  «5», | JaHHOM TEMBbI, | HK3y4aeMOro
MOHSITHH; HO jomyckaer 1 | Ho: MaTepuana,
2) obHnapyxwuBaer | - 2 owmubkKwy, | 1) W3JIaraer | JO0MyCKaeT
MIOHMMAaHHE KOTOpBIE  caM | Marepual OLIMOKH B
Marepuana, K€ UCIPABIISIET, | HEMOJIHO u | hopMynHpOBKe
MOJKET u 1 - 2| nomyckaer ONpefeNeHul U
000CHOBaTh CBOM | HeJlOUeTa B | HETOUHOCTH B | MIpaBuII,
CY’KJICHHS, MOCJIEA0BATEND | ONPEAECIICHUN UCKKAIOUIUE MX
IIPUMEHHTH HOCTH U | IOHATHA WM | CMBICI,
3HAHUS Ha | SI3bIKOBOM dbopMynupoBke | OECIIOPSIOUHO U
IIPAKTHKE, oopmieHun IpaBUIL; HEYBEPEHHO
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IIPUBECTU U3J1araeMoro 2) He yMeeT | u3jaraer
HEo0X0IuMblIe marepuaia JOCTaTOYHO Mmarepuail.
IIPUMEPBI HE ri1y0oKo u | Ouenka «2»
TOJIBKO u3 JI0Ka3aTelbHO | OTMEYaeT TakKue
y4eOHUKa, HO U 000CHOBAThH HEJ0CTaTKU B
CaMOCTOSITENIbHO CBOU CYXXJCHMS | MOATOTOBKE
COCTaBJICHHBIE; u IIPUBECTH | YUCHHUKA,
3) u3jaraer CBOHU IIPUMEPBI; | KOTOpBIE
MaTepuan 3) U3JIaraer | ABJSAIOTCA
10CJIEI0BATEIBHO MatepHan CEphE3HBIM
U TPaBUWIbHO C HEIOCJIEA0BATE | MPEMSITCTBUEM K
TOYKHU 3peHHUs JBHO U | YCHEIIHOMY
HOpM JIOTTyCKaeT OBJIAJICHUIO
JUTEPATypPHOTO OLIMOKH B | OCJIEIYIOIUM
A3BIKA. SI3BIKOBOM MaTepUaIoM

odopMIICHUH

U3JIaraeMoro

MaTepuaia

2. KoMIuleKT mMaTepuajioB sl OUEHKH C(OPMHUPOBAHHOCTH YMEHHHl W 3HAHUH B XoJe
OCBOEHHUS Y4eOHOM TN CHUNIHHBI

IIpuMepsI TeCTOBBIX 3a1aHU

Bbi0epuTe o1MH NpaBUIIbHBIN OTBET:

1. Atomsl C 1 Si HIMEIOT OAMHAKOBOE YHCIIO:

A) HEUTPOHOB B Aape

b) sHepreTuueckux ypoBHei

B) s1ekTpoHOB Ha BHEIIHEM SHEPreTHYECKOM YPOBHE

I') anexTpoHOB

2. B paay xumnueckux 3nemeHToB Li-Be—B—-C merannnueckue cBoiicTpa:

A) ycunuBaroTcs

b) ocnabeBarot

B) e mensroTcs

I') u3MeHsI0TCA NepuOINUECcKU

3. K s-anmemMeHTaM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

4. Tlytem coenuHeHus aToMOB moj HoMepoMm 11 u 17 oOpa3yercss BemIeCTBO C XUMHUYECKOM
CBSI3bIO:

A) nonHoit

b) xoBaneHTHOI noisipHOA

B) xoBaneHTHOI HEMOMIAPHOI

I') meTanmnuueckoi

5. {KOMM4ecTBO HJIEKTPOHOB B aTOME; KOJIMYECTBO SHEPreTUYECKHX YPOBHEH; KOJIMYECTBO
AIIEKTPOHOB Ha IOCJIEIHEM 3HEPreTUYECKOM YpPOBHE; KOJIMYECTBO NPOTOHOB B SApE aroMmaj
COOTBETCTBYET

A) HOMEpY TIepHoIa

b) Homepy rpynmsl
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B) nopsiakoBomMy HOMEpY

6.{xnopuny 6apus, anmazy, aMMUaKy, CEpHOU KHCIIOTE } COOTBETCTBYET

A) MOHHas1 XMMHYECKas CBA3b

b) xoBasieHTHAs OIS pHAs] XUMUYECKasl CBSI3b

B) xoBanieHTHas HENOJsIpHAsE XUMUYECKasl CBSI3b

7. {cBs3b, 0Opa3oBaHHAas 3a CYET 00pa30BaHMs OOIIMX AJIEKTPOHHBIX Map; CBs3b, 0Opa3oBaHHAs
3a cyeT OOOOIIECTBICHUS BAJIGHTHBIX OJJIGKTPOHOB; CBSI3b, O0Opa3oBaHHAs 3a CYET
AIIEKTPOCTATUYECKUX CUJI IPUTSHKEHUS } HAa3bIBACTCS

A) nonHoi

b) merammueckoit

B) xoBasieHTHOM

8. {B mopsiKe BO3pACTaHMs METAUNIMYECKUX CBOMCTB; B MOPSAIKE YObIBAaHUS pagnyca aTOMOB; B
MOPSAKE BO3PACTaHUS KHUCIOTHBIX CBOWCTB JIETy4YHUX BOJOPOAHBIX COCIMHEHUH }3JIE€MEHThI
PaCTIONIOKEHBI B PSTY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,Cl 1

9. Kakoe u3 cyxxaeHuit BepHo Juis 31eMeHToB { VA rpynnsl , IVA rpynmnsl, 1A rpynmst}

A) obmas popmyna neTyyero BoopoaHoro coequHenus RH4

b) He 00pa3yroT jeTy4urx BOJAOPOIHBIX COEAMHEHUN

B) 1o 3aBepiieHns SHEPreTHUYECKOro YPOBHS HE XBaTaeT TPEX AJIEKTPOHOB

10. Cpenu Bemiects, ykazanubix B psaay {NHs, Oz, HCI, SO2; CaO, HNO3, Clz, CO2; H2SO4, HI,
CuCly, CH4, NH3} xomn4ecTBO COeAMHEHUI ¢ KOBAIIEHTHOM MOJIIPHOM CBSI3BIO0 PABHO

A) Tpem

b) nBym

B) uersipem

11. Xumudeckas CBsSI3b B MOJIEKYJIaX {030HAa M XJIOPHJA KaJbIUs; CEPHON KUCIOTHI U XJIOpUIa
AMMOHWUS; CEPHOM KUCIIOTHI X 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHAs TIONISIPHAS U MOHHAS

b) xoBaneHTHas MOISIpHAs U KOBAJICHTHAS HETIOJISIpHAST

B) xoBaneHTHas HEMOspHAS U MOHHAS

Ha3zBanue Tembl Tema 3.1 Kiaccuduxanms, HOMEHKJIATypa M CTPOEHHUE
HEOpPraHMYECKUX BEILECTB

Pesynbrar 00yuenus KnaccudumupoBarh  HeopraHWYecKWe  BeEIIeCTBA B
COOTBETCTBUU C UX CTPOECHUEM

OO011IMe KOMIIETEHIIUN OK 01

HasBanue temMnl Tema 3.2 DuznKo-xuMHUeCKUe CBOMCTBA
HEOPraHWYECKUX BEIIECTB

PesynbraT 00yueHus IIpuMEHATH COOTBETCTBYIOIIME IOHATHS IPU OINUCAHUU
CTPOCHHSI W CBOMCTB HEOPraHMYECKUX BEIIECTB U MX
[IPEBPAILCHU;

YMeTh NpOBOIUTH pacueThl MO0 XUMUYECKUM (hopMmynaM U
YPaBHEHUsAM XHMHMYECKUX PEAKLUUN C HCIOIb30BAHUEM
(GU3NYeCKUX BEJINYMH, XAPAKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI
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OO0111e KOMIIETEHIINN OK 01, OK 02;

1.Oxcup cepol (IV) BeICTynaeT Kak KUCJIOTHBIA OKCHJT B PEAKIIUH C:
a) CepOBOJIOPOIOM;

0) BOJIOI;

B) KHCIJIOPOJIOM;

') OKCUJIOM HATpPHUSL.

2.Kakue OKCHIBI SIBJISIFOTCSI KHCIIOTHBIMHU:

a) okcua mapranna (VII);

0) OKCHJI ATFOMUHHUS;

B) okcup azota (V);

r) okcua mapranua (11).

3.Kakue okcuibl SBISIOTCS OCHOBHBIMU:

a) OKCHJI OepHILIHS;

0) OKCHJT MarHus;

B) okcua meau (11);

r) okcua xpoma(VI)

4.B Kakux peaxiusx

okcua meau (II) mposiBrsieT cBOCTBA OCHOBHOTO OKCHJIA:
a) CuO+ Ho—;

6) CuO + HCl—;

B) CuO + CO—;

r) CuO + H2SOs—

5.Kakue okCuabl SIBJISIOTCS OCHOBHBIMM:

a) OKCHJI ITMHKA;

6) oxcua xpoma (III);

B) OKCHJ KaJIus;

r) okcuj xenesa (II)

6.0kcun meau (I1) MmoxkeT pearnpoBaTh c:

a) BOJIOPOJIOM;

0) oxcuaom yriaepoaa (I1);

B) OKCHJIOM HaTpus;

T') BOJOH.

7.0kcun xpemuus (IV) pearupyer c:

a) H20;

0) HoSOq;

B) HF;

r) NaOH

8.Kakwue okcuIbl SIBNSIOTCS KUCIOTHBIME OKCHUIAMH:
a) CrO;

0) Cr20s3;

B) CrOs;

r) SO3

9.KHCITOTBI —3TO AIEKTPOJIATHI, TIPH TUCCOIMAIINN KOTOPBIX B BOJHBIX PacTBOPAX
00pa3yroTcs B KA4eCTBE KATUOHOB TOJIBKO:

a) KaTHOHBI AMMOHHSI;

0) TUIPOKCHU/I-UOHBI;

B) aTOMBI BOJIOPO/IA;

') HOHBI THIPOKCOHUS.

10.CamMo¥i CHJIBHOM KHCIIOTOM U3 MEPEUNCICHHBIX HIKE SIBIISACTCS:
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a) HoS;

0) H2SOg;
B) HBr;
r) HF

IIpuMepbl NpaKTHYECKHUX 3aJaHUI U 32124

[TpakTrueckue 3a1aHus ¥ 3a7a4u IPEICTaBIECHbI B pa3Jienax:

1. OcHOBBI CTPOEHHS BellecTBa — 3a/1a41 HA COCTABJICHHE XUMHUYECKUX (POPMYJI IBYXaTOMHBIX
coeuHeHUH (OKCUIOB, CYTb(OUIOB, THAPUIOB U T.II.).

2. XumMHn4yecKue peakmumn

2.1. 3amaun Ha COCTaBJICHUE YpPaBHEHUN pEaKIUN: COCIUHEHHS, 3aMEIICHUS, Pa3JIOKEHUS,
o0OMEHa U peaklHil ¢ y4acTHeM KOMIUIEKCHBIX COCIUHEHUH (Ha MpUMepe IMIPOKCOKOMILIEKCOB
AIIOMUHUS U 1IUHKA); OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUi C UCIOJIb30BaHUEM METOJa
JJIEKTPOHHOro  OajlaHca; €  y4yacTHEM  KOMIUIEKCHBIX  COCIUHEHHH (Ha  mpumepe
TUIPOKCOKOMILJIEKCOB IIMHKA U aJJFOMUHUSA).

2.2. 3ajaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK IMPOJIYKTa PEAKLUU COEAMHEHHUS;
MaccoBOM MM OOBEMHOM JOJM BbIXOJAA MPOAYKTAa pPEaKLUUU COEAMHEHUS OT TEOPETUUYECKU
BO3MOXKHOTI'O; OOBEMHBIX OTHOLIEHHH TIa30B; KOJMYECTBEHHBIX XapaKTEPUCTUK MCXOIHBIX
BELIECTB M NPOAYKTOB pEaklUM; Macchl (00BbEM, KOJIMYECTBO BEILECTBA) MPOJYKTa PEaKIMH,
€CJIM OJHO U3 BEIIECTB JJaHO B BUJE PacTBOPA C OIPEIEICHHON MacCOBOM J0JIEH PaCTBOPEHHOTO
BELIECTBA.

2.3. 3agaHus Ha COCTABIEHUE MOJIEKYJIIPHBIX U HOHHBIX PEAKLMH C y4aCTHEM OKCHJIIOB, KUCIIOT,
OCHOBaHMM M COJIE€H, HWOHHBIX pEaKUMi THUIPOJIM3a COJIEH, YCTAaHOBJICHUE W3MEHEHUS
KHCIIOTHOCTH CPEJIBI.

3. CtpoeHue U cBOIiCTBA HEOPTAaHNYECKUX BelllecTB

3.1 3amaun Ha pacyeT MaccoBOM A0NM (Macchl) XMMHYECKOTO 3JeMEHTa (COeIUHEHHs) B
MOJIEKYJIe (CMecH).

3.2. IlpakTuyeckue 3afaHus MO KiacCU(UKALUK, HOMEHKIAType M XUMHUYECKUM (opmysiam
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KIacCOB.

3.3. IIpakTrueckue 3ajaHusl Ha ONPEECIICHNE XUMUYECKON aKTUBHOCTH BEIIECTB B 3aBUCUMOCTH
BUJIa XUMUYECKOW CBSA3HM U TUIA KPUCTAJUIMYECKON PEIIETKH.

3.4. 3agaHus Ha COCTABJIIEHWE YPAaBHEHHH XMMMUYECKHX PEaKIMH C y4acTHEM IPOCTBIX U
CIIOKHBIX HEOPraHMYECKHX BEILIECTB: OKCHJIOB METaJUIOB, HEMETAUIOB U aM(pOTEPHBIX
HJIEMEHTOB;  HEOPraHMYECKUX  KHUCIOT, OCHOBaHMM M  aM(OTEpHBIX  T'HUAPOKCHJIOB,
HEOPraHMYECKUX COJIEH, XapaKTEePU3YIOIIUX UX CBOMCTBA U CLIOCOOBI TIOJTyUEHUSI.

4. CTpoeHne U CBOMCTBA OPraHMYECKHUX BeleCTB

4.1. 3agaHusg Ha COCTaBJIEHUE HA3BAHWM OPraHWYECKHX COCAVMHEHUH 10 TPUBHAIBHOW WIIN
MEXIyHapOJAHON CUCTEMAaTHYECKOW HOMEHKIIATYPE;

4.2. 3agaHus Ha COCTABJIEHUE TMOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYEeCKHX
BELIECTB OT/AEIbHBIX KJIacCOB.

4.3. 3agaun Ha ompenereHUe TpocTenmeld (GopMysbl OpraHUYecKOW MOJEKYIbl, UCXOMIS W3
3JIEMEHTHOT0 cocTaBa (B %).

4.5. 3amaHus Ha COCTaBICHUE YPAaBHEHUN XHMHYECKUX PEAKIMN C y4acTHEM OPraHMYECKUX
BELIECTB HA OCHOBAHUHU UX COCTAaBA U CTPOECHMUSI.

4.6. 3agaHus Ha COCTABJIEHHE YPAaBHEHMH XHMHMYECKUX PpEaKIUH, WUIIOCTPUPYIOIINX
XMMHYECKHE CBOMICTBA C y4E€TOM MEXaHU3MOB NPOTEKaHMUS IAHHBIX PEAaKIMA U T€HETUYECKOU
CBSI3M OPraHUYECKUX BEUIECTB Pa3HbIX KIJIACCOB.

4.7. PacueTHble 3a/1a4M 110 YPaBHEHUSAM PEAKLUN ¢ yUaCTHEM OPraHUYECKHX BEIIECTB.

5. KuHernyeckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH IPOTEKAHHUS XUMHYECKHX
peaxuuit

39



5.1 IlpakTuueckue 3agaHus HAa OLEHKY HW3MEHEHHUSI CKOPOCTH XHUMHYECKOM pEakluuu |
HaIpaBJICHUS CMEILEHUSI PABHOBECHUS C UCNOJIb30BaHUEM npuHiuna Jle-lllaTenbe.

5.2 3ajaun Ha pacyeTbl TEIUIOBBIX 3(PQPEKTOB XMMHUYECKHX pEakUUid M OINpeAesieHHuEe Tuma
peakiuu (1Mo TeroBoMy 3PPEKTy: 3K30- U YHIAOTCPMUICCKUE).

6. lucnepcHblie cucTEMBI

6.1. 3anaun Ha NPUTOTOBIIEHUE PACTBOPOB.

7. KauecTBeHHbIE peaKIMHU O0HAPYKEHUS OPraHMYeCKUX U HEOPraHUYeCKUX BellecTB

7.1. IlpakTHueckue 3a1aHus Ha COCTABIICHUE YPaBHEHHUH peakiuii oOHapyxeHus katnonos [-VI
TPy U aHWOHOB, B T.4. B MOJIEKYJIAPHOM U MOHHOH (opMmax.

7.2. Ilpaktuyeckue 3aJaHUsl HA COCTaBICHME KAuye€CTBEHHBIX peakUui OOHapyXEHUs
OpPraHUYECKUX COCAMHEHUIA.

9.1. UccenoBanue 1 XUMHYECKHUI aHAJIN3 00beKTOB OHOchepbI

1. TunoBble pacyeThl IO TEMATHKE SKCIIEPUMEHTA.

2. 3aja4M Ha BBIYMCIICHUE CPEIHErO 3HAYEHUS SKCIIEPUMEHTAIbHBIX JAHHBIX, IOTPEIIHOCTH.

3. 3aganume «XUMHUYECKUH COCTaB BOJbI, TUI BOJIBI U CHOCOOBI €€ MpPUMEHEHHsD» (C
HCII0JIb30BaHUEM HOPMATUBHBIX JIOKYMEHTOB).

4. 3ananue «B3auMOCBs3b COCTaBa MOYBBI, THII IOYBBI U €€ HA3HAYCHUS.

3agayu Mo pasHbIM TeMaM AU CHHUILIMHBI

I. C BapuanTamMu 0TBETOB

1. B peakuuio, TepMoxXuMHUECKoe ypaBHeHHE KOTOpoi S + Oz = SOz + 297 k/[x, BcTynuna cepa
maccoit 1 r. KonudecTBo TemnoThl, BBIASIUBILIEECS MPU ITOM, PaBHO:

A) 9,28 x]JIx

b) 74,25 x]JIx

B) 29,7 xJIx

2. YKaXuTe cob, BOAHBIN pacTBOP KOTOPOM UMEET ILEJIOYHYIO CPERY

A) cynbdat kanus

b) xnopun amromMuHuS

B) kap6onart xanus

3. Onpenenute Ha3BaHWE BEIIECTBA, IJaBHAs ILEeNb KOTOPOTO COCTOUT M3 YEThIpeX aTOMOB
YTIEpOAa, COEPKUT KapOOKCUIIBHYIO TPYIIITY U OJHY ABOWHYIO CBSI3b, @ TAKKE PaJHKaIbl METHI
Y 3TUIL

A) 3-metmi-3-3TunOyTeH-3-0Bas KUCIOTa

b) 3-metun-2-3tundyren-3-oBast KMCIOTa

B) 2-metun-3-stunbyren-3-oBas KHCIoTa

daceTHble 3a7a4U

4. CocTaBpTe XMMHUYECKHE (HOPMYJIbI JBYXAaTOMHBIX COCIUHEHHM: {CHIMIUI KalbLMs, THUIPUL
Oapus, cynpdua xenesa (III), okcua azota (I1), okcun amomunus, xmopun xenesa (I1), HuTpun
6apus, okcun ptytH (I), okenn cypbmsl (V); okeun menu (1), xaopua prytu (1), HuTpun kamus,
CHJIMIUJT MarHusl, TUAPUA altoMUuHus, cyiabpua ceunua (II), 6pomun numHKa, OKCHA yriepojaa
(II), oxkcun xmopa (V); mutrpua Hatpus, nogua meau (1), okcun xpoma (II), okcun azora (V),
ruapu Hatpus, xaopua xpoma (II), okcua kanus, okcua Mermbska (110), cynbdun nuaka}.

5. Tlpu B3ammoperictBum {40; 20; 35} r cmecu {cepebpa W IMHKA; IIMHKA U MEIW; MEAH M
JKene3a) C CONSIHOM KHCIOTOW BblAenuiock {6,72; 2,24; 5,6} n rasa (a.y.). Onpenenure
MaccoBYI0 J0J10 (B %) {IIMHKA; ME/IH; JKeie3a} B CMECH.

6.YpaBHAITE OKUCIUTEILHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{MnO; + H2SO4 = MnSO4 + O2 + H20;

Zn + KoCr207 + HaSO4 = ZnS04 + Cra(S04)3 + KoSO4 + H20;

KCIOs + S = KCI + SOz} MeToaoM 3JIeKTpOHHOro OajaHca; OMpEACTHTE OKHUCIUTENb |
BOCCTaHOBUTEb.
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7. Ompenenute MOJEKYJSApHYIO (GopMmyny yrieBogopona, cogepxaiiero {80%; 85,7%; 75%}
yraepoaa. OTHOcHTENbHAs IJIOTHOCTh MAPOB BELIECTBA 10 {BOJOPOAY; BO3AYXY; KHCIOpPOAY }
pasna {15;1,931; 0,5}.

A) C4Hs

b) CoHe

B) CH4

Bonpocurenbabie GopMyJIMpOBKH:

8. Kakas macca yKCyCHOW KHCJIOTHI MOTpeOyercs JUisi CHHTe3a dTuianerata maccoi 140,8 r.
Brixon adupa npumute paBHbIM 80% OT TEOPETUYECKU BO3MOKHOTO.

9. Kakum peakTMBOM MOKHO OTJIMYMUTh IJIMLEPUH OT TIUOK03bl? COCTaBbTE ypaBHEHUE
KaueCTBEHHOW peakInu JJIsl OOHApy>KEHHUS MHOTOATOMHBIX CIIUPTOB Ha MPUMEpE TIUIEPUHA.

10. C moMoInpl0 Kakoro peakTHBa MOXHO pacno3Harh ramorenua-uousl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHHUS! KaU€CTBEHHBIX PEaKIMi B MOJICKYJSIPHON W MOHHON (popmax. YKakuTe
IIPU3HAKU PEAKLIUN.

3amaur, Kak M Jpyrue AUJAKTHUYECKHWE 3a/laHus, MOTYT BBINOJHITH OOYyYalollyl0 U
KOHTPOJHPYOIIy0 (GyHKIUH. Perienne 3a1a4 MOKET OCYIIECTBISTHCA HA PA3IMYHBIX TUIAX U
Jranax 3aHsATHH.

[IpakTuKO-OpUEHTUPOBAHHBIC 3a/laHUs (KaK TEOPETHUYECKHUE, TaK U PACUETHBIC), HAIPABIICHBI HA
pa3BUTHE PE3yJIbTATOB 00YUYEHHUSI OCHOBHOTO MOyJs (pa3aenbl: « OCHOBBI CTPOEHUS BEIIECTBAY,
«CTpoeHue W CBOHCTBAa HEOPTaHWYECKUX / OpPraHWYECKHX BemiecTBy», «KuHeTtmueckue u
TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH TNPOTEKAHUS XHMHUUYECKUX peakuuit», «JlucrnepcHble
CHCTEMBbI») U BBISIBJICHUE XUMHUYECKON CYITHOCTH OOBEKTOB IMPHUPOIBI, TPOU3BOACTBA U ObITA, C
KOTOPBIMH YEJIOBEK B3aWMOJCWUCTBYET B MPOLECCE MPAKTUYECKOW AESITeNbHOCTH (MPUKIATHON
MOJYJIB).

[Tpy M3y4YeHUH TUCHUIUIMHBI «XUMUS» MPAKTUKO-OPUEHTHPOBAHHBIC 3aJaHMs MPUMEHSIOTCS
JUISL aKTUBU3AIMK y4EeOHO-TIO3HABATENbHOM JAESTEIbHOCTH 00YUYalOUINXCs MMYyTEM «IOTPYKEHUS
UX B MPOOJIEMbl XUMUYECKUX HCCIIEOBAaHHM, BO3HUKABIINX B WCTOPUU Pa3BUTHs HAyKH, WU
MMEIOLINX MTPaKTHUYECKOEe 3HaUeHHE ISl YEJIOBEKA.

[IpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN N0 paznenam «CTpOEHHE U CBOWMCTBA HEOPraHUYECKHX
BellecTB», «CTpOEHHE U CBOMCTBA OPraHUYECKUX BELIECTBY.

1. KapOokcurepanus

Ha3zBanue Tembl Tema 3.3. «[Ipow3BOACTBO HEOPraHUYECKHX BEIIECTB.
3HaueHue ¥ MPUMEHEHHE B OBITY M Ha TPOU3BOJICTBEY

PesynbTar 00yuenus O060CHOBBIBATh 3HAUEHUE U MPUMEHEHUE HEOPTaHUYECKUX
BEIIIECTB B OBITOBOM M MPOU3BOACTBEHHOU JEATEIHHOCTH
YenoBeKa UX (PU3MKO-XUMHUYECKHUMH CBOHCTBAMU

OO011re KOMIIETeHITUU OK 01, OK 02

A 3HaKOMO JIM BaM TIOHATHE «KapOokcuTepamus»? B TepameBTHUECKUX IENISIX HCIOIB3YIOT
razoo0pasHoe BemecTBO. [lo 3Tol mpuuyMHE MOMOOHYIO METOAMKY HA3bIBAIOT «Tra30BBIMU
yKOJaMu». JTa METOANKA HCIOJIB3YETCA IS JICYCHHS CEPIECYHO-COCYIUCTHIX 3a00JI€BaHUM,
MOBBIIICHUS 3JaCTUYHOCTU KOXkH. [lOBBIIIEHHE cOAepKaHUs ATOrO raza B KpPOBH TOBOPHUT O
HeKaueCTBeHHOW (yHKIHH KpoBuU. CaMoe YyAMBUTEIHHOE, YTO OHO HCTOJB3YETCS B TBEPIOM
BUJIE B TUIIEBOM MPOMBINIJICHHOCTH JJIsi XpaHEHUS U TEPEeBO3KH MPOAYKTOB: PBIOBI, Msca,
MOPOXKEHOTO.

3amanue

Bri0epuTe 01uH NPpaBUJILHBIH OTBET:

1. O kakoM BelecTBe UAET peub?

A) yraeKucIbIi ra3

b) xucnopon
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B) ammumax

2. KaknmMy XUMUYECKIMH CBOMCTBAMU 00JIaJIa€T 3TO BEIIECTBO?

A) KHCIIOTHBIMHU

b) ocHoBHBIMEI

B) amdorepubiMu

3. C ueM MOXKET BCTyNaTh BO B3aUMOJICHCTBUE?

A) ¢ BOJI0ii, OCHOBHBIMH OKCHJIaMH, LIEJI0YaMHU, HEKOTOPBIMU COJISIMU
B) ¢ BoJ0ii, KUCTTOTHBIMH OKCHJIAMHU, IEI0YaMH, HEKOTOPBIMU COJISIMU
B) ¢ Bo110i1, KUCTOTHBIMH OKCHUJIAMH, KUCIIOTAMH, HEKOTOPBIMU COJISIMU
4. C nOMOILIBIO KaKOT'0 BEILIECTBA €T0 MOXHO OOHAPYKUTh?

A) dbenondranenna

b) 6pomHOI BOIBI

B) u3BecTkoBOM BOJIBI

5. IlpuBeamre (akThl, KOTOpPHIC JIOKA3BIBAIOT OTPHUIATEIHHOE BIUSHUE JTOrO rasza
JKEITyA0YHO-KUIIIEYHBIN TPAKT YeTIOBEKA.

2. lloBapeHnHasi cos1b

Ha3Banue Temsl Tema 3.3. «lIpon3BoACTBO HEOPraHMYECKUX BEIIECTB.
3Ha4YeHUe U IPUMEHEHHE B OBITY M Ha TIPOU3BOJICTBEY

PesynbraT 00yueHus O00CHOBBIBaTh 3HAUE€HUE U IPUMEHEHNE HEOPTaHUYECKUX
BEIIECTB B OBITOBOM M IPOM3BOJCTBEHHOM /1€ATEIbHOCTH
4esI0BeKa UX (PU3MKO-XUMHUYECKMMH CBOMCTBAMU

OO01me KOMIIETCHIINT OK 01, OK 02

Ha

N3BecTHO, uTO B MUpe H0ObIBaeTcs npumepHO 100 MUIUIMOHOB TOHH MOBAapeHHOW COJU B TOJI.
Ha numesbie HyKIbl pacXoyeTcsl OKOJIO OJJHOM Y4eTBEPTOM 4acTu 3TOro koamyectsa. Kyzaa ke

HNACT OCTaJIbHas COJIB?

[ToBapeHHast coylb COBEpPIIEHHO HEOOXO0IMMa MPHU MPOU3BOJICTBE MACHBIX U PHIOHBIX KOHCEPBOB,
OHa HCHOJb3YETCS B METAJUTYpPrU4eCcKO OTpaciy NMPOMBIIUIEHHOCTH, P 00pabOTKe MEXOB U
Pa3IUYHBIX KOX, B MPOIECCE MPUTOTOBIEHUS MbLIA, UAET JUISl TOJyYeHHUS KaJblUHUPOBAHHOU
conbl, mpumMeHsiercds B MeauuuHe. OCHOBHOM NOTpeOUTENh COMM — XHMMHUYECKas OTpacib
IPOMBIIUICHHOCTH. B 3TOM 001acTH MCHOIB3yeTCs HE TOJIBKO cama COJb, HO U DIEMEHTHI,
cocTaBisolME ee. B mpouecce anekTponnsa ee pacTBopa MOJIy4aroT XJIOP, BOJOPOX M €KUM
HaTp. M3 pacTBOpa €1KOro HaTpa MOJy4yaroT TBEPAYIO 1IeI04b — KayCTHK. CoeuHss BOIOPOL €

XJIOPOM, TOJTYYAIOT COJSHYIO KHCIIOTY.
3agaHue: cocTaBbTe YPABHEHHS, OMMCAHHBIX B TEKCTE PeaKIIHii.
3. AueruiieH

Haszeanue TeMbl Tema 3.3. «IIpon3BOACTBO HEOPraHMYECKHX BEHIECTB.
3HaueHue ¥ MPUMEHEHHE B OBITY M Ha TPOU3BOJICTBEY

PesynbraTt 00ydeHus O060CHOBBIBATH 3HaUE€HUE U MPUMEHEHUE HEOPTaHUYECKUX
BEIIECTB B OBITOBOM M MPOHM3BOJICTBEHHOM /€ATEIbHOCTH
YyeJloBeKa uX (PU3NKO-XUMUYECKUMHU CBOMCTBAMU

OO0111e KOMIIETeHITUU OK 01, OK 02

OHUM U3 CaMBIX PacIpPOCTPAHEHHBIX CIIOCOOOB CBAPKH IIJIABJICHUEM SIBJISIETCSI Ta30Basi CBapKa,
KOTOpasi MPOU3BOJUTCS C OOpa30BaHHWEM Tra3oBOTO IJIAMEHH B KaHallaXx CBAapOYHOW TOPETKU.
OOpa3oBaHre Ta30CBAPOYHOrO IUIAMEHM HEBO3MOXXHO 0€3 rasza ameTwiieHa. TeXHUYeCKU

alleTUJICH MOTYYaroT U3 KapOuaa Kaiablus.
3aganue
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1. OObsicHUTe, KakoW (PU3NUECKHI ITOKa3aTellb IO3BOJSET WCIOIL30BaTh aleTUIICH IS
CBapOYHBIX paboT;

2. CocTaBbTe ypaBHCHHE PEAKIIUU TOJYyYCHHS alleTHIICHA;

3. CocTaBbTe YpaBHEHHE PEAKIIMU TOPEHUS alleTHIICHA,

4. Bpluucnure o00BEM ameTWICHa TOJYYSHHOrO U3 KapOwaa Kaiablus wmaccod 128 T,
coaepxaniero 5% mnpumMecel, eciu BbIXOJA areTwieHa coctaBisger 80% OT TeopeTH4ecKu
BO3MOJKHOTO.

4. MoJjiouHasi KHCJIOTA

Hassanue teMEbl Tema 4.3, «Opranuyeckue BEIIECTBA B
JKU3HEACITENIBHOCTH — 4YesioBeka.  [Ipow3BojacTtBo  u
MIPUMEHCHHE OpraHUYECKHUX BEILIECTB B
MIPOMBIIIUICHHOCTH»

PesynbTar 00yuenus OOOCHOBBIBaTh 3HAYCHUE M MPUMCHCHHE OPTaHMYECKHX

BC€IICCTB B OBITOBOM U HpOHSBOI{CTBGHHOfI JACATCIIBHOCTH
YCJIOBCKA UX (1)I/ISI/IKO'XI/IMI/I‘ICCKI/IMI/I CBOMCTBAMH

OO01me KOMIIETCHIINHT OK 01, OK 02

[TpoMeKyTOUHBIM MPOAYKTOM OOMEHa Yy TEIJIOKPOBHBIX JKMBOTHBIX SIBJSIETCA MOJIOUHAsS
KHMCIOTa. 3amax 3TOM KHUCIOTHI KPOBOCOCYIIME HACEKOMbBIE YJIABIMBAIOT Ha 3HAUYUTEIBHOM
paccTosHUU.

3ananmue

1. ITouemy Hacexomble (KOMaphbl) OBICTPO HAXOJAT CBOKO JKEPTBY?

2. VYcranoBute (opMylly MOJOYHOW KHCIOTBI, KOTOpas IOMOTaeT HACEKOMBIM HaXOIHTh
TEIUIOKPOBHBIX >KMBOTHBIX, €CIIM MAacCOBBIE JOJM 3JEMEHTOB B HEW COCTABIIAIOT: yIiiepoja —
40,00%, Bomopona — 6,67%, kucmopoaa — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (opMyly MOJIOUHOW KHcHoThl. HazoBute KHCIOTYy 1O
Homenknarype MIOTTAK.

4. Ha ocHOBaHUU CTPOEHMS MOJIOYHON KHUCIIOTHI CIIENANTE BBIBOJL O €€ XUMHUYECKUX CBOHCTBAX.
5. Haiimute B MHTEpHETE WJIM JAPYTUX HCTOYHHKAX HMHPOPMAIUIO O NMPUMEHEHHH MOJOYHOU
KHCIIOTBI.

S. Kes1e3HbIii KOJIYeAaH

Ha3Banue Tembl Tema 5.1 Kunernueckue 3aKOHOMEPHOCTH IPOTEKAHMS
XUMHUYECKUX PEaKUi

P C3yJIbTaT 06y‘-ICHI/I$I XapaKTepI/BOBaTB KHUHCTHUYCCKUC 3aKOHOMCPHOCTHU
MMPOTCKAHUA XUMHYCCKUX peaKuHﬁ

OO011Ire KOMIIETeHITUU OK 01, OK 02

3HaHME BIMAHHUS Pa3IM4YHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOM pEaKIUuH MIHPOKO
HNPUMEHSETCS B MPOMBIIIIEHHOCTH. Hampumep, mepBast cTafust IMOJyYeHHsT CEPHOM KHCIIOTHI B
MPOMBIIIICHHOCTH - O0KHT JKEJIE3HOT0 KOJTue1aHa

4FeSyrr) + 1102 = 2Fe203(1B) + 8SO2(r) 1+Q

3amanmue:

Ipennoxure MUHUMYM 2 (bakropa, KOTOpPBIE MOIJIH OBl YBEIWYHUTH CKOPOCTH XHMHYECKOM
pEaKInH.

2.2. OueHouyHble CpeACTBa PYO0E:KHOro (TeMaTH4YeCKOr0) KOHTPOJS MO JAWCHUILIHHE
«XuMusD
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PyOexHblii (TeMaTHYeCKui) KOHTPOJIb MO JUCIHUIUIMHE «XHUMHUS» TPOBOAUTCS B (opme
KOHTPOJIBHBIX paboT MO pa3lenaM OCHOBHOTO MOIYJIS HA OTICNBHBIX 3aHATHUAX, KEHCOB U
y4eOHO-UCCIIEe0BATENILCKUX IIPOEKTOB.

2.2.1. KonTpoJbHbIe padoThl O pa3aejiaM

KonTponbhbie paboThl 10 XMMHH KaK OLIEHOYHBIE CPEJCTBA PYOEKHOIO KOHTPOJIS 3aBEpLIAIOT
U3Yy4YEHHE TEMAaTUUECKUX Pa3/ieJI0B OCHOBHOI'O MOJTYJIS.

Pazgen 2. Xumuueckue peakuuu. KonTposabHas padora «CTpoeHuHe BellecTBa H
XMMHYeCKHe peakuun»

KonTpoasHnasi padora B popme TecToBbIX 3ananuii (I).

1.OT™MeThTE CXeMBbI TOMOTE€HHBIX PEaKIIHA:

a) 4P +50,—;

0) 2H2 +O2—;

B) 2H>S+ SO2—;

r) 2NHs+ H2S04—.

2.0TMeThTE CXEMBI F€TEPOTCHHBIX PEAKIIHil:

a) Cu+ Bro—;

6) C + H20—;

B) 3Ho+ CO—;

r) CH30H + H2SO4—.

3.0T™MeThTE CXEMBI peaKLuii 3aMEIICHUS

a) Cut 2AgF—;

0) P.Os +2 HNO3—;

B) 2Al+ Fe2O3—;

r) C2Hs+ Bro—.

4.0T™meTbTe CXeMBI peaklinii oOOMeHa:

a) H20+ Cl2—;

0) HCI+ NH3z—;

B) CoHo+ Hr—;

r) CuO + H2SOs—.

5.0TMeThTE CXEMBI peaKuii NPUCOEeINHEHUS:

a) Zn(OH)2+ 2NaOH—;

0) 2 FeClao+ Clo—;

B) Cu(OH)2+ 2HCI;

r) Fe+ +2AgNO3z—.

6.Kakue peakiuu siBISIOTCS 9K30TEPMUYECKUMU:

a) CHat+ 202=CO2+ 2H20;

6) S+ O2=SOg;

B) N2+ O2= 2NO;

r) 4P +502= =2P20s.

7.Kakue peakiuu aBistoTCsS dSHAOTEPMUYECKUMU:

a)2KCl0O3= 2KCI1+303;

6) 4NH3+ 502= 4NO+ 6H20;

B) 2NaOH + H2SO4= NaSO4+ 2H>0;

r) SO3+ H20=H2S04.

8.0TMeThTe CXeMbl HEOOPATUMBIX PEAKIIHIA:

a) CuO + H2SO4—;

0) KCl+ HBr—;

B) CHst+ 202—;

r) 4P +302—>.

9.Ilpu cropanuu 1 monb rpaduta B m30bITKE KUCTOpoAa Beinesercs 393,5 kK TeIIOTHI.
Kakyto maccy rpaduta Hy>KHO CxKeub, YTOOBI BeLACTIIIOCH 7870 KJIK TETIOTHI:
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a)110r;

6) 120 r;

B) 240 1;

r)393,5r

10.ITpu cropanuu 1 r Bogopona Beiaensercs 143 kI sueprun. Termooit 3 ekt

JTAaHHOM XMUMHUYECKOW pPEaKU U PABEH:

a) 286 kJIx;

0) 362 xJx;

B) 572 x/Ix;

r) 623 xJIx.

3ananus 1J151 MUCbMEHHOM KOHTPOJIbHOI padoTsl (II).

1. IlpuBenute QGopMyIbl CISIYIOMIMX BEIICCTB: THAPOKCUA KaaMUsl, HUTpAT Oapus, HUTPHU
kanpims, cyiabdun cBuHna (1), okcug wmeam  (I), THAPOKCOHUTpAT  ATIOMUHUA,
JTUTHJIPOKCOHUTPAT ATFOMHUHHS, THAPOCYIb(UIT HATPUS, JUTUAPOAPCECHUT KAJTHS.

2. Hanumure ypaBHEHUS peaKLIMii:

a) OKCH/J] aJIFOMUHHUSI C CEPHOM KUCIIOTOM

0) OKCHJI HaTPHs C COJITHON KHCIIOTOM

B) okcuaa meau (1) ¢ okcuaom azora (V)

') OKcHIa Kaus ¢ okcuaoM cepbl (V)

3. CocraBbTe ypaBHEHHE THUAPOIU3a (MOJEKYJSpHBIC, TOJHBIE U COKpAICHHbIE HOHHO-
mosekysipabie) Cra(SOs)3. Kak mpoTekaeT ruaposin3: M0 KaTHOHY, aHHOHY HJIM [0 KaTHOHY H
aHUOHY?

4. K 140 r cnumaBa, comepskamero 20% menu u cepedbpo, nodasuiu eme 10 T cepedpa. Kakopa
MaccoBast 10Ji1 MEM B MOJTYYEHHOM CIuIaBe?

Paznen 3. CtpoeHme M CBOiCTBA HeoOpraHm4eckux BemecTsB. KonTpoabHas pabora
«CBoiicTBa HEOPTraHUYECKHX BeleCTBY

KonTpoJubnasi pabora B popme TectoBbix 3aganuii (I).

1.Okcun cepsl (IV) BeicTynaeT kKak KUCIOTHBIA OKCHJI B PEaKLUU C:

a) CepOBOJIOPOJIOM;

0) BOJIOI1;

B) KHCJIOPOJIOM;

') OKCUJIOM HaTpHUSL.

2.Kakue oKCHIBI SIBISIFOTCS] KHCIIOTHBIMHU:

a) okcua mapranua (VII);

0) OKCHJT ATFOMUHHUS;

B) okcup azota (V);

r) okcua mapranua (11).

3.Kakune okcuIpl IBIAIOTCS OCHOBHBIMMU:

a) oKcuJ OepuILIus;

0) OKCHT MarHus,

B) okcua meau (11);

r) okcup xpoma(VI)

4.B KaK#X peakIusx

okcua Meau (II) mposiBrisieT cBoCTBa OCHOBHOTO OKCHJIA:

a) CuO+ Ho—;

6) CuO + HCl—;

B) CuO + CO—;

r) CuO + H2SO4—

5.Kakue okcuibl SIBISIIOTCSI OCHOBHBIMU:

a) OKCHJI IIMHKA;

0) oxcun xpoma (III);
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B) OKCHJ] KaJIus,;

r) okcu xenesa (II)

6.0Oxcun meau (II) moxer pearupoBars c:

a) BOJIOPOJIOM;

0) okcumoMm yraepona (I1);

B) OKCHJIOM HaTpHs;

T') BOJIOM.

7.0kcun xpemnus (IV) pearupyer c:

a) H20;

0) H2SOq;

B) HF;

r) NaOH

8.Kakue okcupl SBISIOTCS KUCIOTHBIMU OKCHUIAMHU:

a) CrO;

6) Cr20s3;

B) CrOg;

r) SO3

9.KucnoTbel —3T0 3JIEKTPOIHUTHI, IPU TUCCOIMALIUYA KOTOPBIX B BOAHBIX PACTBOpAX

00pa3yroTcs B KaUeCTBE KATUOHOB TOJIBKO:

a) KaTUOHBI AMMOHHSI;

0) TUIPOKCUI-HOHBI;

B) aTOMBI BOAOPO/a;

T') HOHBI THIPOKCOHUSI.

10.Camoii cubHOM KMCIOTON U3 NEPEUNCIIEHHBIX HUKE SBIISETCS:

a) HoS;

0) H2SOg;

B) HBr;

r) HF

3agaHus 119 NMCbMEHHOH KOHTPOJIbHON PadoThl

1. MaccoBbie J0JIM OKCHIOB HATpHUs, Kbl M KPEMHUS B OKOHHOM CTEKJIe

cocTaBisitoT cootrBercTBeHHO 13,0, 11,7 u 75,3%. Kakum MOJSpHBIM OTHOIIEHHEM
3TUX OKCHJOB BbIpaxkaercs coctaB cTekia?CoctaBbTe  (OPMYJBl  KHUCIOT,
COOTBETCTBYIOIIUX OKcHaM, 1 HazoBuTe ux: SOz, SEO2, P203, MnOsa.

3. [Ipu momo1u Kakux peakiuii MO>KHO OCYIIIECTBUTH MPEBPAIECHUS:

CuCO3 — Cu(HCO3)2 — (CuOH)2CO3 — CO2

Paznen 4. Crpoenne u cBoiicTBa opraHnyeckux BewecTB. KoHTposbHasi padora

«CTpoeHue U CBOIICTBAa OPraHMYEeCKUX BelIeCTB)»

TemaTuyeckuii KOHTPOJIb OCYIIECTBIsIETCS MeTtojgoMm TectupoBanus (I) wmm B opme

NUCbMEHHOW paboThI, BKIIOYAIOLIEeH MpakTuyeckue 3aaanus u 3aaauu (I1).

KonTtpoJsbHnasi paGora B popme TectoBbix 3aganuii (I).

1. BemecTBo, COCTaB KOTOPOTO BhIpaKEeH MOJIEKyisipHON (hopmyioit C3Hg, oTHOCHTCS K Kiaccy:
1) apensl

2) ankaHsbl

3) anKeHbI

4) aJKuHBI

2. HazBanwue Bemectsa, popmyna koroporo: CH3-CH(CHz)-CH2-CH2-OH
1) 6yranomn-2

2) neHTaHoa-2

3) 2-metunbyranon-4

4) 3-meTunOyrano:i-1
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3. BemectBo, nmeromiee popmyny CH,=CH; Ha3bsiBaeTcs:

1) Tomyon

2) aTUNeH

3) rnuuepuH

4) mponaHoI

4. BemiecTBo, Ha3BaHUE KOTOPOT'O POMMOHOBAsI KUCIIOTA, UMEET (POpMYIIy:
1) C;HsOH——

2) (CHs)NH

3) CH3-CH»-COOH

4) CsHoOH

5. J171s1 ankaHOB XapaKTepHa PeaKIys:

1) mpucoenunenus Ho

2) XJIOpUPOBAHUS Ha CBETY

3) obecupeunBanus pacteopa KMnO4

4) nonumepu3aLu

6. MeTtaHous pearupyer c:

1) HaTpuem

2) BoJ0#

3) BogopoaoM

4) MeTaHOM

7. YKCyCHasl KMCI0Ta BCTYNAET B PEaKIHIO C:

1) AgNOs

2) NaCl

3) Na2COs3

4) H20

8. BepHbl 11 yTBEpKACHUS:

A. AMUHBI IPOSIBJISIFOT OCHOBHBIE CBOMCTBA

b. AMMHOKHCIIOTBI IPOSIBIISIIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKJICHUS

4) HEBEPHO HU OJTHO U3 YTBEPKICHUM

9. Ypasuenue xumuueckoit peakuuu C2Hg+Clo—C2HsCI+HCI siBnsiercst:
1) peakiuueil 3amelieHus], MPOTEKAIOIEH 110 paJuKaIbHOMY MEXaHU3MY
2) peakuueil mprcoeMHeHNs, MPOTEKAIOLIEH M0 PaJUKAIbHOMY MEXaHU3MY
3) peakuueii 3aMeIIeHus, TPOTEKAIOIIEH 0 HOHHOMY MEXaHU3MY

4) peakuueil NpuCOeAUHEHHs, TPOTEKAIOIEH 10 HOHHOMY MEXaHU3MY
10. B peaknuro «cepeOpsiHOTO 3epKajiay (C aMMHAYHBIM PAaCTBOPOM OKCHJA cepedpa) BCTYIAECT:
1) sTanon

2) rioko3a

3) rnmuuepuH

4) kpaxmai

11. VYcrtaHoBUTE COOTBETCTBME MEXJAy Ha3BaHMEM BelleCTBAa U KjaccoM (TPYIoOi)
OpraHUYECKUX COEAMHEHUN, K KOTOPOMY(-0i) OHO MPUHATIEKHUT.
Ha3zpanue Bemectna

A) CH3COOH

b) CH3-CH2-CH3

B) CH>=CH-CH2-CH3

I') CH3-CH2-OH

Kinacc oprannueckux coeiuHEeHHI

1) onHOaTOMHBIE CLIUPTHI
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2) yriIeBOIbI

3) kKapOOHOBBIE KHUCIOTHI

4) apoMaTU4eCcKUe YIriIeBOAOPOIbI

5) HenpeeNbHbIE YIIIEBOAOPOIbI

6) TpeaeNbHbIE YIIIEBOAOPOIbI

12. B cxeme npeBpalieHuit

1500°C Cakt +Br;

CHs — X1 — 6en3on — Xo

BelecTBaMu X1 U X2 COOTBETCTBEHHO SIBIISIOTCS:

1) anetunen

2) aTUNeH

3) 6pombeH30n

4) x0pOeH301

5) dbenon

6) IMKJIOTeKCaH

13. Omnpenenure MoJeKyJsipHYO (opMmyiy BemiecTBa, coxaepxaiiero 37,5% yrunepona, 50%
kucnopona u 12,5% Bogopona. OTHOCUTENbHAS IJIOTHOCTH MapOB ATOTO BEIIECTBA MO BOJIOPOAY
paBHa 16.

1) CH3OH

2) CoHsOH

3) HCOOH

4) CeHsOH

14. Ckonbko JTUTPOB BOJOpojAa moTpedyercs st oOpasoBanust 10,2 T 3TUIOBOrO CIUpTa M3
areTabJICTU/Ia, €CIIM BBIXOJ IPOAYKTA peakiuu cocTanisieT 80%?

1)6,2 n

2)3,1n

3) 12,75 n

4H11,2n

3agaHus 119 NMCbMEHHOH KOHTPOJIbHON PadoThl

1. MaiiTe Ha3BaHMsI OPraHUYECKUM COEAMHEHUSM 10 XUMUYECKUM (OpMyJiaM C HCIOIb30BaHUEM
TPUBUAIBHON WM MEXTyHAPOIHOM cCTEeMaTHYeCKOH HOMEHKIIATYPHhI:

a) CoHsOH

0) (CH3)2NH

B) CH3-CH(NH.)-COOH

r) C3HoN

1) CH:CHHC=0

e) CsHsCH,OH

2. CocraBbTe NOJHBIE W COKpAILEHHBbIE CTPYKTYpHblE (OPMYIJIbI OPraHUYECKUX BEIIECTB
OTJICITHHBIX KJIACCOB MO UX HA3BAHMSIM B COOTBETCTBUU C MEKYHAPOIHON HOMEHKIIATYPOH:
a) METUJIOEH3071

0) aHUITUH

B) 3-MeTui0yTaHalb

T') IIUKJIOTeKCEH

n) OyraaueH-1,2

€) 2-MeTmInponason-1

K) OyTuH-1

3) aMHHOYKCYCHas KUCJIOTa

3. CocTaBbTe YpaBHEHHS] XUMHUECKUX PEAKIIMI COIIACHO CXEME IPEBPALLICHMIA:

15000C CaKT +Br2

CHs — X1 — Xo — X3

YKaKUTE THIT 1 MEXaHU3M PEaKIMH, HA30BUTE 00pPa30BaBIINECS BEIIECTBA.
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4. Omnpenenute MOJIEKYJSIpHYIO (GopMylly BeliecTBa, coaepxaiero 37,5% yraepoaa, 50%
kuciopoja u 12,5% Boaopona. OTHOCUTEIbHAS IOTHOCTD MapOB 3TOTO BEIIECTBA MO BOJAOPOIY
paBHa 16.

5. CkoJIbKO JUTPOB BOJOpoAa morpedyercs juisi oopasoBanus 10,2 r© 3THIOBOrO cnupTa u3
aleTallbJIeTU/1a, €CJIM BBIXOJ MPOAYKTa peakiuu cocTapisget 80%?

Paznen 5. KuHernyeckue u TepMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS
xumuuyeckux peaknuii. KontposabHasi padora «CkKopocTh XHMHYECKOH peaknuud u
XHMHUYeCcKOe PABHOBECHE)

KonTpoasHnasi padora B popme TecToBbIX 3ananuii (I).

1. ®akTop, HE BAUSAIOLIMN HA CKOPOCTh XMMHUECKON pEaKIIUU:

1) Karanmmsatop;

2) Uaruburop;

3) ®opma peakIMOHHOTO COCY/Ia;

4) KoHLeHTpaluy pearupyoumx BeiecTs;

2. Kunernueckoe ypasaenue ais peakuuu C + COz = 2CO umeet BUL:

1) v = k[C][CO3];

2) v = k[CO2]:
3) v=K[CO]?
4) v =K[C];

3. C yBenuueHWeM KOHIICHTpAIMM KHUCIOpOJAa B 3 pa3za CKOPOCTh XHMHYECKOH peakIluH,
ypaBHeHue kotopoit CHs + 20 = CO + 2H.0:

1) He uzmenurcs;

2) YBenuuutcs B 3 pasa;

3) YBenuuutcs B 9 pas;

4) Ymenpmutes B 6 pas;

4. C yBenu4eHHEM JIaBlieHHs B 3 pa3za cKopocTh npsmoii peakiuu N2 + O = 2NO Bo3pacTer:
1) B 9 pas;

2) B 6 pas;

3) B 3 paza;

4) He uzmenurcs;

5. CKOpOCTb peaky MEKIY OKCUIOM MEAH U COJITHOM KUCIIOTON yBEJIIMYUTCS NIPU:
1) IToBbilIeHNE NaBICHMUS;

2) YBenu4eHU KOHIEHTPAIUU KUCIIOTHI;

3) IloHn>keHuu TeMIieparypsl;

4) JIoGaBIeHNH KaTaln3aTopa;

6. OT yBelaWueHUs IJIOUIAJM TOBEPXHOCTH CONPUKOCHOBEHHUS pEarvpyroliux BEIIECTB HE
3aBUCHUT CKOPOCTb PEAKIIMH:

1) MarHus ¢ cepHOIl KUCIIOTOM;

2) A3zoTa ¢ BOJOpOAOM;

3) Okcupa KaibIus ¢ BOJOK;

4) Kanbuus ¢ KUCIOPOJOM;

7. YBeNnHUeHUIO CKOPOCTH mpsiMoit peakimu N2 + 3Ho = 2NH3s crmocoGcTByer:

1) YBenuueHue KOHIEHTPAUA aMMHAKa;

2) [IpoBeneHune peakiuy B IPUCYTCTBUH KEJI€3a;

3) IIpoBenenue peakuuu B cocyzie 00JbIIero oobemMa;

4) YMeHblIeHHe KOHLEHTPAllUK a30Ta;

8. CKOpOCTh peaklMy a30Ta C BOJOPOIOM YBEIUUNUTCS IIPU:

1) NUcnonp30BaHuu KaTainu3aTopa;

2) IIpu noHM>KEHUU TEMIIEPATYPHI;

3) IIpu noHM>XEHUM TaBIICHUS,

4) I1pu ucronb30BaHUN HHTHOUTOPA;
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9. Cxopoctb peakunu nuHKa ¢ 0,1%-0#1 cepHON KMCIIOTOM YBETUYUTCS IIPU:

1) YBenuyueHnun 1aBicHUs,

2) 3menbyeHNH ITUHKA,

3) Paz6aBieHuu pacTBOopa KUCIIOTHI;

4) OxnaxaeHUH pacTBOpa KUCIOTHI,

10. Cxopocts peakmuu FeS + 2HCI = FeCl, + H2S?1 yBenuuurcs npu:

1) Pa3baBieHuu pacTBopa KUCIOTHI;

2) YBenuueHuu TaBJICHUS,

3) HoOaBneHnuu Kataiu3aTopa;

4) Uzmenvuenuu FeS;

11. Cropocts peakiun CaCOsz + 2HNO3z = Ca(NO3), + H20 + CO21 moHu3utes npu:

1) IToBbllIEHUM TEMIIEPATYPBI;

2) [lonmkeHuu naBIeHUS;

3) [loBbIlIeHUY TaBJICHHUS;

4) Paz6aBieHnH pacTBOpa KUCIOTHI

3agaHus 119 NMCbMEHHOM KOHTPOJILHOMH padors! (II).

1. Peakuus npotekaer no ypasHeHuto 2A + B = C + 2D. HayanbHas KOHLIEHTpauus BeuiecTsa A
pasna 0,89 monb/m1, a yepes 15 ¢ — 0,63 mMonb/11. Beraucianre cpeHIOI0 CKOPOCTh PEAKIINH.

2. TennoBo# 3(}exT peakuy B3auMOACUCTBUS KPUCTAIIMYECKOTO AIFOMUHHUSI C Ta3000pa3HbIM
xjopoM paBeH 1408 x/Dx. 3anuiiuTe TEPMOXMMHUYECKOE YpPAaBHEHHME OSTOM peakuuu u
OTpeAieNIuTe MacCy allOMUHUS, HE0OXomuMoro [uisi moiydeHus 633,6 k[ TemaoTel ¢
UCIIOJIb30BAHUEM TOM PEAKIUU.

3. Ilepeuncnure GakTopbl, KOTOPHIE OyAYT CMELIATh MOJIO0XKEHNUE PABHOBECHS B CCTEME BIIPABO:
1)CO2 1+ C 1 = 2COH—-Q

2)2CO 1)+ 02 n = CO2+Q

3)Ha + Cla(n < 2HCI () + 184,5 x][Ix

Pa3nea 6. lucnepcubie cucrembl. KonTpoJsibHasi padora mo teme «/lucnepcHnie cucreMbny
KonTposbHnasi paGora B gopme TecToBbix 3aganuii (I).

1 KosutonaHble cUCTEMBI OTHOCATCS K:

a) TeTepOreHHBIM; 0) TUCTIEPCUOHHBIM; B) TOMOT€HHBIM

2 I'eTeporeHHas cucreMa, B KOTOPOU JUCIIEPCUOHHAS Cpela IBISETCS ra30M, a JUCIIEpCHAs
(aza )KUJIKOCTbIO HA3bIBACTCS:

a) SMyJbcus; 0) TUAPO30IIb; B) a3PO30IIb.

3 Komnounnas yactuna( rpanysa), o0pa3yercsi COTJIaCHO YPAaBHEHUIO PEAKITUU
AgNO3 + HClu36 =AgCl +HNO3 umeer 3apsia:

a) MOJIOKUTENBHBIH; 0) OTpULIaTeIbHBIN; B) HYJIEBOM.

4 Haubonee pacpocTpaHEHHBIM METOJOM OYMCTKU KOJIJIOUJHBIX CUCTEM SIBIISIETCS:

a) 1uanus; 0) KoaryJysuus; B) HeNTH3AIMS.

5 Ecnmn nucniepcroHHast cpefia TBepias, a AUcnepcHas ¢asza razoo0pasHasi, TO CUCTEMY
Ha3bIBAIOT:

a) HSMyJbcuH; 0) TBEpAbIE MEHBI; B) B3BECHIO.

6 CrtocOOHOCTH 30JI€H COXPaHSTh CTETICHb AUCTIEPCHOCTH HOCHT Ha3BaHUE:

a) TEpMOJUHAMHUYECKON HEYCTONYNBOCTH;

0) arperaTUBHON yCTONYHUBOCTHIO;

B) TEPMOJIMHAMUYECKONW yCTONYMBOCTBIO.

7 Kak BnusieT Ha CTENEeHb TUCCOIMAIIMN pa30aBieHue?

a) yBeITMUMBaETCs; 0) YMEHbIIAETCS; B) HE BIIUSET.

8 KonueHTtpaiysi HOHOB BOJIOPO/Ia B IIEJIOYHOM Cpee:

a) H'< 7, 6) H>7; B) H'=7

9 YTo 3HAUUT pacTBOP IIIIOKO3bI ¢ MaccOBOM aogei 0,157
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a) B100r pactBopa 85T BoMbI ¥ 15 T TIFOKO3HI;
6) B 100r pactBopa 15 r rimoko3sl 1 100r BojsI,
B) B 90r pactBopa 151 rimroko361 1 90T BOBI.
10 McTuHHBIN pacTBOpP OTINYAETCS OT KOJUIOMIHOTO:
a) KOHIIEHTpaIMei; 0) MIIOTHOCTHIO;
B) pa3MepaMu 4acTHUL] paCTBOPEHHOI'O BEIIECTBA.
11 OT yero 3aBUCUT OCMOTHYECKOE JaBlieHUE OEITKOBBIX PACTBOPOB?
a) OT MOJICKYJIIPHOM Macchl Oelka; 0) oT 3apsiia Oelnka;
B) OT YKCJIa PACTBOPEHHBIX MOJIEKYII.
12 Kaxoii u3 npeacTaBIeHHbBIX pacCTBOPOB 00agaeT Oy(hepHbIMUA CBOWCTBAMMU:
a) pacTBOP TJIIOKO3bI; 0) pacTBOp XJIOpHAA HATPUS,
B) pacTBOP YKCYCHOM KUCIJIOTHI + aneTaTr HaTpusl.
13 Yemy pasen pH 0,001 M pactBopa CONSAHONU KUCTOTHI:
a)1;06)3
14 Kak 3apskeHa KOJUIOUIHAs YacTUIla MUIlesIa?
a) MOJIOKUTENBHO; 0) OTPULIATEIBHO; B) JIEKTPOHEUTPAIIBHO.
15 JIns 30514 noauaa cepedpa noayuyeHHOTo B3aUMOICHCTBIUEM H30bITKAa HUTpaTa cepedpa u
MOJIMJ1a KaJKsl, KOAryJsiliMi0 MOTYT BbI3BaTh:
a) aHUOHBI AIIEKTPONINTA; 0) KATUOHBI IIEKTPOIIUTA;
B) HEUTpaJbHbIE MOJIEKYJIBI.
3amanus 1J151 TUCbMEHHOM KOHTPOJibHOI padoTsl (IT).
KontponbHas paboTa COCTOUT U3 JBYX YaCTEH:
1. K pactBopy, coctosmemy u3 40 r Boasl u 15 r conu, go6aBunu 70 T Boabl u 10 T ToiA
e cou. BerurcnuTe MaccoBytO 10110 COJIM B ITOJIY4YEHHOM pacTBope?
2. Kakas macca ¢ocdopHoit kucnotel copepxurcs B 150 mun 0,7M (0,7 momnw/m)
pactBopa?
3. IInoTHOCTH pacTBOpa CEpHOM KHMCIOTHI ¢ MaccoBod aoselt 35% pasHa 1,260 r/cMm3.
Onpenenute KOHLUEHTPALIUIO 3TOTO PacTBOPa B MOJIb/J.

2.3. OueHo4YHbIE CPeICTBA MPOMEKYTOUHOM aTTECTANMH MO AUCHUITHHE « XHMUS»
[IpomexyTouHass  aTTecTanus MO JUCHUIUIMHE «XUMHS»  MPOBOAUTCS B ¢opme
mudepeHIIMPOBAHHOTO 3a4eTa.

Kaxiplii 5K3aMeHallMOHHbIN OMIIET COCTOUT U3 TPeX 3aJaHMii:

1) TeoperHueckoe 3amaHME B BHJE BOMPOCAa M3 TEOPETHUYECKOTO COJCPKAHUS OCHOBHOTO WU
NPUKJIAJHOTO MOJTyJIeH;

2) mpakTHYECKOe 3a/laHhe (COCTaBICHHWE YpaBHEHWH XUMHUYECKHMX pEaKIHil C ydacTHem
HEOPraHMYECKUX MJIM OPraHUYeCKUX BEILECTB, B T.Y. HEMOYEK NPEBPALCHUNA U KaueCTBEHHBIX
peakmuii 00HapyKEHUS; XUMHUECKUX (HOPMYJT HEOPTaHMYECKNX U OPTaHMYECKUX BEIIECTB, B T.4.
CTPYKTYPHBIX; 3aJlaHHsI 110 HOMEHKJIAType HEOPraHMYECKUX U OPraHUYEeCKHUX BEIECTB; OLIEHKA
U3MEHEHHS CKOPOCTH XHMHYECKOW pEaKIWWu ¥ HalpaBlICHUs CMEIICHUS pPaBHOBECHS C
ucnonb3oBanueM mnpuniuna Jle-lllaTenbe; olleHKa XMMHUYECKOTO cOcTaBa M OOOCHOBaHME
MPUMEHUMOCTH 00beKTa OMO- WK TeXHOCGEPHI U T.11.);

3) pacueTHas 3amaya (pacueThl 10 YPaBHEHHIO XMMHYECKHUX PEaKLUi, pacyeT MacCOBOHM JOJIH
(Macchl) XUMHUYECKOTO DJIEMEHTA (COSUHEHNS) B MOJIEKYJIe (CMECH ); OTpeIeICHIE TPOCTEHIIeH
(bopMyIIbI OpraHMYECKONW MOJIEKYJIbl, HCXOSl U3 3JIEMEHTHOI'0 coCcTaBa (B %); pacyeThbl TEIIOBBIX
2PPEKTOB XUMHUECKUX PEAKINI;, pacdyeThl 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PEAKIH OT
KOHIIGHTPALUHU U TEMIIEPaTyphl U T.I1.).

3ananmue 1.

Kakoii pacTBOp HCIONB3YIOT JJIsl KQUECTBEHHOM PEKIUH ONpEACNCHHUsS XJIOPUIOB, OPOMHUIOB,
HonunoB? Hanummre ypaBHEHUS peakiiuii 1 000CHYHTE OTBET.

3ananme 2.
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JaHa cxema npeBpanieHuil.
CZHSOH Al203, 400 N Xl KMnO4, H20, 0-20 N X2 HBr (u36.), t_) X3 t_) 3THH — —>C2H4O

[IponuiuTte Bce peakiuu U onpeaeauTh Bemecrra X1, X2, X3.
3aganue 3.

Omnpeznenure MaccoBbIe JTOJU XMMHUYECKUX JIEMEHTOB B okcuie amomMuHus AloO3 u Belpasute
UX B IIPOLICHTAX.
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