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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHON JUCHUILIMHBI «XUMUS»

1.1. MecTO0 AMCHUMIIMHBI B CTPYKType OCHOBHOH mNpodecCHOHATbHOM
o0pa3oBareJIbHOI MPOTrPaMMBbI

OO1meoOpa3oBaTenbHas OUCHUIUIMHA «XUMHUS» H3ydaeTcs Ha 0a30BOM
ypoBHE B  00ImIe00pa3oBaTeIbHOM IIMKJIE y4YeOHOro IUIaHAa  OCHOBHOM
npodecCuoHaIbHONW 00pa3oBaTeibHOM MporpaMMsbl 1o crenuanbHocT: 34.02.01
CecTpuHCcKOe 1€J10

1.2. lleqiu ¥ muIaHUpPyeMble Pe3yJabTaThl OCBOCHUSI TUCHUILTHHBI

1.2.1. leam u 3a0a49¥ JTUCHUTLTHHBI

dopMHpOBaHUE Yy CTYJAEHTOB MPEJICTABICHUS O XUMHUUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTUHbI MHpPAa KaK OCHOBBI MPHUHSTUA PEIICHUH B
KU3HEHHBIX W MPOM3BOJCTBEHHBIX CHUTYyallMsX, OTBETCTBEHHOIO IIOBEJACHUS B
IIPUPOJHOM Cpene.

3agauu AUCUMILIUHBI:

1) chopmMupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOUIEH Cpelie, LIETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (HOPMYIIbl HEOPTAHMYECKUX W OPTaHHMYECKHUX
BEIIECTB, YpaBHEHUS XHUMHUYECKHX  peakiui, OOBACHATH MUX  CMBICI,
UHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS  MPOCTEHIIMX  XUMUYECKUX
AKCIIEPUMEHTAIbHBIX HCCJICIOBAaHUN C COOJIIOJiIeHHeM TpaBWJl 0€30MacHOro
oOparieHus ¢ BerecTBaMu 1 J1abopaTopHbIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS MCMOJIb30BATh HHPOPMAIIUIO XUMUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh  yMEHUS  IPOTHO3UPOBATh  TMOCHEACTBUS  CBOEH
NEATeIbHOCTY M XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX
IPOLIECCOB;

6) chopMHupoBaTh MOHMMAHKUE 3HAYUMOCTU JOCTHXKEHUM XUMUYECKON HAyKH
Y TeXHOJIOTHH IS pa3BUTHS COITUAIBHON M IPOU3BOJACTBEHHOM cdep.

1.2.2. Ilnanmpyemble pe3yjbTATbl OCBOEHHSI 00HIe00pa30BaATEIHLHOM
aucUIIMHBI B co0TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHre TUCIUILUIMHA UMeeT npu GopmupoBannu u pa3sutuu OKu
IK



Koa n
HAHMEHOBaHHE
¢popmupyembIx
KOMIIeTeHIInii

l'[.ﬂa}mpyeMLIe pe3yJabTaTbl OCBOCHUA TUCHHUIIJINHBI

Oo0mue

JAucuuniamHapHbie

OK 01. Beibupatp
CHOCOOBI PeIICHHS
3ama4
npodeccuoHaTbHON
JeSITETbHOCTH
NPUMEHHUTEIBHO K
pa3INYHbIM
KOHTEKCTaM

B yacT TPy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TpYyIy, OCO3HaHHE IICHHOCTH MAacCTEpCTBa,
TPYIOTIOOHE;

- TOTOBHOCTEL K aKTHUBHOU NCATCIIBHOCTHU TEXHOJIOTUUECKOU U
COIMANILHOW HAMPaBICHHOCTH, CIIOCOOHOCTh WHHUITUHUPOBATH,

IUIAHUPOBaTh M CAMOCTOSITEIBHO  BBINOJHATH  TaKylO
NesITETbHOCTD;
- UWHTEpEC K pa3myHbiM cdepam mpodeccunoHaIbHON
NeSTENbHOCTH,
OBianenue YHHBEPCAJIbLHBIMH yueOHbIMH

MO3HABATEJIbHBIMH AeHCTBUSIMM:

a) 0a30Bble JJOrHYeCKHe JeHCTBUS

- CaMOCTOSTEIBHO (POPMYJIUPOBATh M aKTyaJIU3MPOBATh
po0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYNIECTBEHHBIN IPU3HAK WJIH OCHOBAHUS IS
CpaBHEHHsI, KIacCU(PUKALUU U 0000IICHHUS,

- ONpeNeNsaTh ICJIM JEATCIIBHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUHU UX JOCTHIKCHHUS;

- BBIABIIATH

3aKOHOMEPHOCTH U IPOTUBOpEYMs] B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPpPCKTUBBI B JCATCIIBHOCTb, OLCHUBATH
COOTBCTCTBHC  PC3YJIbTATOB OCIAaM, OLCHUBATbL PHUCKHU
HOCJ'IeI[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BUBATh KpC€aTUBHOC  MBIIJICHUEC npu peUICHUUN

KHU3HEHHBIX MPOOIIEM

- BJIQJICTh CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHA (XMMHUYECKHUH JJIEMEHT, aTOM,
AJIEKTPOHHAst 000JI0YKa aToma, s-, P-, d-3JeKTpOHHBIE OpOUTAIN
aTOMOB, HOH,

MOJICKYJIa, BaJICHTHOCTbD,

AIEKTPOOTPHUIATEILHOCTD, CTENEHb OKHUCJICHUS, XHUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJSIPHBII 00bEM, yriepoaHbIi
ckeneT, (yHKIMOHANbHAs TpyNHa, paaukal, U30Mepus,
M30MEpPbl, TOMOJIOTHYECKHH psiJ, TOMOJIOTH, YIJIEBOJOPOJIbI,
KHCIIOpPOJI-
aKTUBHBIC BellecTBa (YIJIEBOIBI, JKHUPBI, OEJIKH), MOHOMED,
CTPYKTYpHOE
COCIIMHEHUS, KpUCTANIMYEeCKass pelleTKa, TUIbI XUMHYECKHX
peakuuii  (OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE,

oOmeHa),

U a3oTCcoacpKamure COCIAUHCHUA, OHOJIOTHYECKH

moJIMMeEp, 3BCHO, BBICOKOMOJICKYJISIPHBIC
9K30- n

OHAOTCPMHUYCCKUC, PCAaKOWMU HOHHOTI'O pacTBoOp,

OJICKTPOJINTHI, HEOJICKTPOJINUTHI, QJICKTPOJIUTHUICCKAA
JUucconunanys, CKOpPOCTb
XHUMHYECKOHN pe€aKiuuu, XHUMHYCCKOC paBHOBCCI/Ie), TCOPHU H

3aKOHBI (TEOpUs XUMUYECKOT'O CTPOEHUSI OPTraHUYECKUX BEIIECTB

OKHCIINTCIIb, BOCCTAHOBHUTCIIb,

A.M. BytnepoBa, Teopusi AIEKTPOIUTUYECKON THUCCOIUAIINH,
nepuonnueckuil 3akoH [[.M. MeHnneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SI3BIK XHMUH,
(akTOJIOrMUeCcKue CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYyUYCHUH U
0€30I1aCHOM HCIIOJIb30BAaHUM BAKHEHIINX HEOPraHWYECKHX U
OpPraHun4Y€CKuUX BCUICCTB B 6I>ITy u HpaKTI/I‘{CCKOﬁ ACATCIIBHOCTHU

YEJI0BEKA;




0) 0a30BbIE HCCIeA0BaTEIbLCKUE IeCTBUA:

- BJIaJeThb HaBbIKAMU  Yy4eOHO-HCCIIEJOBATEILCKOM U
HPOEKTHOH e TeIbHOCTH, HaBBIKAMHU pa3peleHust Mpooiiem;

- BBISIBIISITh HNPUYMHHO-CJIE/ICTBEHHbIE CBSI3U u
aKTyaJIn3UpOBaTh 3a/ladyy, BBIJBUTATh TMIIOTE3Yy €€ PEIICHUs,
HaXOJUTh JUISL CBOMX
YTBEP)KICHH, 3a1aBaTh apaMeTPbl U KPUTEPUH PEILICHMUS;

- AaHaJIu3UpoBaThb IIOJYUYCHHBIC B XOJAC PCHICHUA 3ada4dyu

apryMeHTbI JI0Ka3aTeNbCTBA

pe3yJIbTaThl, KPUTHYECKH OIICHMBATh HUX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- yMeTh TIEPCHOCUTh 3HAHHWS B T[IO3HABATEIBHYID U
MPAKTHYECKYIO0 00JIACTH KU3HEIEATEIbHOCTH,

- YMETh HMHTETrPHPOBATh 3HAHUSA M3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIBHTaTh HOBBIC WJCH, TNpejiaraTh OpPHUTHHAIBHEIC
MOJIXO/TbI U PEIICHUS;

- CIOCOOHOCTh UX MCIIOJIL30BaHUS B IIO3HABATCIILHOM U

COIMaJIbHOM IIPaKTUKE

- YMETh BBISBIATH XapaKTEPHbIC MPU3HAKA M B3aHUMOCBS3b
M3YUYEHHBIX MOHATHM, NPUMEHSTh COOTBETCTBYIOLIME MOHATHS
IpU ONUCAHUU CTPOCHUS U CBOWCTB HEOPraHMYECKHX U
BEUIECTB M UX NPEBpallCHUN;
XUMHYCCKHIX

OpPraHu4€CKux BBISBJIATH

B3aNMOCBA3b 3HaHUU C IIOHATUAMHA u
MNpEACTAaBJICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX IMTPECAMETOB,

- YMETb HCIMOIh30BaTh HANMEHOBAHHUS XUMHUECKUX COCTMHEHUMN
MEXYHapOIHOTO COK3a TEOPETHUECKOW U MPHUKIATHONH XUMUHU
U TpPHUBHAJbHBIC Ha3BaHUs BAKHEHININX BEIIECTB (ATHIICH,
dbenon, dopmanbrerua, yKCycHas

KUCJIOTa, TJIMIMH, YTrapHbIi Ta3, YIJIEKUCIbIA a3, aMMHak,

allCTHJICH, TJIMLCPHH,

ramieHasi M3BECTb, HeEraiieHas H3BECTb,
IpYTHX), dbopMynbl  HEOPraHWYEeCKUX U
OPraHMYECKHUX BEILIECTB, YpPABHEHUS XUMHUYECKUX PEaKIIHid,
OOBSCHSITH UX CMBICH; TMIOATBEP)KIaTh XapaKTEPHbIE XUMUYECKHE

IUThCBasd CoOJa H
COCTaBJIATHb

CBOICTBa BEIICCTB COOTBCTCTBYIOIIMMU JSKCIICPUMCHTAMU U
3allMCAMH ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKL[Hf/'I;

- YMETb IMPUHAAJICIKHOCTD
HCOPraHMYCCKHUX W OPraHUYCCKHUX BCHICCTB K OIIPCACICHHBIM

KJlacCaM M rpyimimnam COC)IHHGHHﬁ, XapaKTCPHU30BaTh UX COCTAaB U

YCTaHaBJINBATb N3YUCHHBIX

BAXKHEHIIME CBOWCTBA; OMNPENECHATh BUIbI XMMHUYECKHUX CBSI3€H
(koBaJleHTHAsl, WOHHAs, MeETaJUTMYecKas, BOJOPOJIHAs), THUIIbI
KPUCTAJUIMYECKUX  PEIIETOK KJIaCCU(PHUITUPOBATH
XUMHUUYECKUE PEAKIINH;

- copMupoBaTh MpEACTaBICHUSA: O MaTepPUATHLHOM E€IUHCTBE

BCIICCTB,

MHpa, 3aKOHOMCPHOCTAX U IO3HABACMOCTHU SIBJICHUU mpupoabI; O
MCCTC U 3HAYCHUU XMUMHU B CUCTCMC CCTCCTBCHHBLIX HAYK U €€
poiu B O0ECTeUeHUH yCTOMYMBOIO PA3BUTHS UYEIOBEYECTBA: B
penieHuu mpo0IeM IKOJIOTHIECKOM, IHEPrETUIECKON U MTUIICBOI




0€30MacHOCTH, B PAa3BUTUU MEIUIMHBL, CO3JIaHUU HOBBIX
MaTepHUanoB, HOBBIX MCTOYHHUKOB OJHEPrUU, B OOECIeYeHUH
paloHaIbHOTO  MPUPOJONONB30BaHUS, B  (OPMUPOBAHUU
MHUPOBO33pEHUS M OO0IIeld KyJIbTyphl 4YelOBEKa, a Takxke
HKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO
U IIPUPOJHOM cpenie;

- BJIaJ€Th CUCTEMON XMMHYECKUX 3HAHUN, KOTOpPAsl BKIIIOYAECT:
OCHOBOTOJIATralIIue TMOHATUS (JOMOJTHUTENBHO K CHCTEME
MOHSATHI  0a30BOTO  YpPOBHS) - H30TOMBI, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHUE aToMma, TUOpuAu3alusi aTOMHBIX
opOuTaneii, xumudeckas cBsa3b ("F " um "", KpaTHbBIC CBSI3H),
MOJIIpHAsi KOHIICHTpAIWsi, CTPYKTypHas ¢GopMyia, H30Mepus
(cTpykTypHas, reoMmerpuyueckasi (IUC-TpaHC-U30MEpHS), THUIIbI
XUMHUYECKHUX peakluil (roMo- U TeTeporeHHble, 00paTUMble U
HEOOpaTUMbIe), pacTBOPHI (MCTUHHBIC, TUCIIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATBI,  CTENEHb  JUCCOLMALIMU,  DJIEKTPOJIU3,
KPEKHUHT, pU(DOPMHHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIeXKallhue B OCHOBE MOHHUMAaHUs
MNPUYUHHOCTH U CHCTEMHOCTH  XMMHUYECKUX  SIBJICHHIA,
COBPEMEHHBIE TMpEACTaBIEHUS O CTPOCHUM BEIIECTBA Ha
aTOMHOM, MOJICKYJSIPHOM UM  HaJMOJIEKYJSIPHOM  YPOBHSIX;
MpEACTaBICHUSI O  MEXaHuW3MaxX XUMHUYECKUX  peakUui,
TEPMOJUHAMUYECKIMX U KHHETHUYECKHX 3aKOHOMEPHOCTSX UX
MPOTEKaHUs, O XHUMHYECKOM paBHOBECHM, JTUCHEPCHBIX
cucteMax, (PaKkTOJIOTHYECKHE CBEJEHUS O CBOMCTBAX, COCTAaBE,
MOJIy4eHUH ©  OC30MaCHOM  WCIOJIb30BAaHUU  BaKHEHIIIHX
HEOPraHWYECKHX M OpPTraHUYeCKUX BEIIECTB B OBITY U
MPAKTUYECKOW JIeATEIbHOCTH YeNOBEKa; OOIIMX Hay4HBIX
NPUHLIMIAX  XUMHUYECKOTO  NPOU3BOACTBA (Ha  MpuUMepe
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IIPOM3BOJCTBA  CEPHOM  KHUCIOTBI, aMMHaKa, METaHoJja,
nepepaboTku HehTH);

- yMeThb NPOBOJMUTH PACYETHl MO XUMHUYECKUM (QOopMynaM U
YPaBHEHHMAM  XMMHMUYECKHX pEaKUud ¢  HCIOJIb30BaHUEM
¢u3nyeckux BeIMYMH (Macchl, 0ObeMa Tra3oB, KOJMYECTBa
BELIECTBA), XapaKTEPU3YIOIUX BEIIECTBA C KOJIWYECTBEHHOMU
CTOPOHBI: pacyueThl MO HAXOXACHUIO XUMHYECKOU (OopMyIibl
BEIIIECTBA; pacyeThl Macchl (0O0beMa, KOJIMYECTBAa BEIECTBA)
IIPOAYKTA PEaKLUH, €CIM OJHO U3 MCXOAHBIX BEILECTB JAHO B
BHJIE  pacTBOpa C  ONpEACIICHHOW  MacCcOBOW  JOJeH
pPacTBOPEHHOTO BEIIECTBA WJIM JIaHO B U30BITKE (MMEET
NPUMECH); pacyeTbl MAaccOBOM WM OOBEMHOHM JOJM BbIXOJA
IPOAYKTa pEaklHM; pacyeThl TEIUIOBOIO 3(PQeKTa peaxiui,
00BEMHBIX OTHOLIEHUH Ira3o0B;

- YMeThb BBISBJIATh XapaKTepHbIE MPHU3HAKA U B3aUMOCBS3b
U3YYEHHBIX IOHSATHUH, NPUMEHATH COOTBETCTBYIOIIME MOHATUS
IIPY OINUCAaHUU CTPOEHUS U CBOWCTB HEOPraHMYECKHX U
OPraHMYECKHX BELIECTB M WX NPEBpAlICHUI; BbIABIAThH
B3aMMOCBA3b  XMMHYECKMX 3HAHMW C  TOHATUSAMH U
MPEICTaBICHUSIMU JIPYTUX MPEIMETOB NIl 00jiee OCO3HAHHOTO
MOHMMAHUA U OOBSICHEHUS CYLIHOCTH MAaTE€pPUAIbHOTO €IMHCTBA
MHUpPa; HCIOJb30BaTh CUCTEMHBIE XUMHMUYECKHE 3HAHMS s
OOBSICHEHUS M TNPOTHO3UPOBAHUS  SIBIEHUH, HMEIOLINX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

-yMEThb HCII0JIb30BaTh HAUMEHOBAHUS XUMHYECKUX COEAMHEHUN
MEXKIYHAPOJHOI'O COK3a TEOPETUYECKON U NMPUKIIAJIHOW XUMUHU
U TPUBHAJIbHBIE HA3BaHUS BEIIECTB, OTHOCAIIUXCA K U3YyYEHHBIM
KJlJacCaM OpPraHMYECKHX M HEOPraHWYECKUX COCIMHEHUM;
UCIIOJIb30BaTh XMMHMYECKYK) CHUMBOJIUKY JUI1  COCTABJICHUS




dbopMyan  HEOpPraHMYECKUX  BEIIECTB, MOJIEKYJISAPHBIX |
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpPALLEHHBIX M CKEJIETHBIX)
bopMya OpraHMYECKMX BEIIECTB; COCTABIATh YPAaBHEHUS
XMMHMYECKHX  PEaKUUH W PACKPBIBAaTh HUX  CYHIHOCTB!
OKHCJIUTENIBHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIHUA  MOCPEACTBOM
COCTaBJICHUS] AJIEKTPOHHOIO OajaHca 3THX peakluil; peakuui
MOHHOTO OOMEHa IyTeM COCTaBJ€HUS UX TMOJHBIX U
COKpAaIlCHHBIX HMOHHBIX YpaBHEHWH; peakuuid T'UApOJIn3a,
peakuni KOMILJIEKCOOOpa30BaHUs (Ha npuMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa M aIOMUHUS); IOATBEPXKIATh
XapaKTEpHbIE XUMUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIIMMH JKCIIEPUMEHTAMHU U 3aIIUCAMMU yPaBHEHUM
XUMHYECKHUX PEaKIIWii;

- YMeTh KiaccHu(UUIUpOBaTh HEOPraHMYECKHE M OpPraHUYecKue
BELIECTBA U XUMHUYECKHE PEaKlUH, CaMOCTOSITEIbHO BBIOMpATH
OCHOBAaHMS W KPHUTEPHUH [UIA KIACCU(PHUKAIMHU H3Yy4aeMbIX
XMUMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTAB U BaKHEHIINE
CBOMCTBA BEILIECTB, NPUHAMIEKAINX K ONPEAEICHHBIM KJlaccaM
U TIpynmaM COEIMHEHMH (IIPOCThIE BEIIECTBA, OKCHIBI,
TUJIPOKCHU/IBI, COJIU; YIJIEBOJOPOIbI, MPOCThIE 3PUPHI, CIUPTHL,
(beHOobI, anbAeTHAbI, KETOHBI, KapOOHOBBIE KHCIIOTHI, CIIOKHBIC
3GUpBI, KHUPBI, YIJIEBOJAbI, AMUHBI, AMHHOKHUCIOTBI, OCJIKH);
IPUMEHATh 3HAaHUA O COCTAaBE M CBOMCTBAX BEIIECTB IS
OKCIIEPUMEHTAIBHOM  IPOBEPKM  THUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH IIPOTEKaHUs XUMHUYECKHUX peakuud |
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHHUS;

- YyMETb IOATBEPKIAaThb HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCUMOCTH  PEAKIUOHHONW  CIIOCOOHOCTM  OpPraHHYECKHX
COCJIMHEHUHN OT KPaTHOCTH M THIAa KoBajieHTHOU cBsi3u ("D " u




""), B3aMMHOI'O BJIMSIHMSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;
a TaKke OT OCOOCHHOCTEH pealn3aliy Pa3IMyHbIX MEXaHU3MOB
MPOTEKAHUS PEaKIni;

- YMeTh XapaKTepH30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM W BO30Y>XJI€HHOM COCTOSIHUM) M MOHOB XHMHUUYECKHUX
sanemeHtoB 1 - 4 mepuonoB Ilepuoamueckoit cuctemsr [I.H.
MeHngeneeBa W WX BaJCHTHbIE BO3MOXKHOCTH, HCIOJbB3Ys
nonstus "s", "p", "d-snekTpoHHBIE" OPOUTAIN, SHEPTETHUCCKUE
YpOBHHU; OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM COCIMHEHHH IO

[IEPUOJIAM U I'PYIIIAM;

OK 02.
Hcnonb3oBarh
COBpPEMEHHbBIE
CpeICTBa MOUCKA,
aHam3a u
UHTEPIIPETAIAN
UHPOPMALIUHU 1
nHGOPMaLIMOHHbBIE
TEXHOJIOTUH TSI
BBITTOJTHEHHS 33144
npodeccuoHAITBHON
JeSITETLHOCTH

B 00s1acTHLIEHHOCTH HAYYHOT0 MIO3HAHUS:

- c(opMHpPOBAaHHOCTL MHPOBO33pPEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsl HAyKH U OOIIECTBEHHOMH
Jasore KYJIBTYD,
CBOET0 Mecta B

IMPAKTHUKH, OCHOBAaHHOI'O Ha

CHOCOOCTBYIOLIETO OCO3HAHUIO
HOJIUKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIBTYpBI
KaK CpeACTBAa B3aUMOJECHCTBUS MEXIY JIOAbMH M IO3HAHUS
MUDA;

- OCO3HAaHWE LEHHOCTU HAYYHOW NEATEIBHOCTH, T'OTOBHOCTb
OCYILECTBIIATH IIPOEKTHYIO u HCCIIEA0BATEIBCKY IO
NEeATENbHOCTh MHINBUYAJIbHO U B IPYIIIIE;
OBnanenne YHHBEPCAJIbLHBIMH y4eOHbIMH
MO03HABATEJbHBIMHU JeHCTBUAMMU:

B) padora ¢ uHpopmaumei:

- BJIaJIeTh HaBbIKAMU NOJyYeHUs] THPOPMAIIUU U3 UICTOYHHUKOB

Pa3HbIX THUIIOB, CaMOCTOATCIBHO OCYHICCTBIATL IIOUCK,

- YMETh TUTAHUPOBATh M BBINOJHATH XUMHUYECKHIA IKCIIEPHMEHT
(npeBpareHus
MOJIyYeHHE ATUJICHa W HM3y4YeHHE €ro CBOICTB, KaueCTBEHHBIE
peakuuu Ha
AeHaTypanus OCIKOB TpPH HAarpeBaHWM, LBETHBIE pPEaKIUH

OpraHMYC€CKUX BCHICCTB IIPU HArpCBaHHUU,

anbJEeTUIbl, KpaxMmald, YKCYCHYIO KHCIIOTY;
OCIIKOB; TMPOBOAWTH PEAKIMH HOHHOTO OOMEHA, ONPEACIAThH
Cpelly BOJHBIX PACTBOPOB, KAUYECTBECHHBIC PEaKIIMU Ha Cyibdar-,
KapOOHaT- W XJIOPUI-aHHOHBI, HA KAaTHOH aMMOHHS, pEIIaTh
SKCIIEPUMEHTAIbHBIE  3a/laud 110 "MeTtamuel" U

"HemeTtamel") B COOTBETCTBHH  C

TeMaM

NpaBWIAMH  TEXHUKHU
0€30IacCHOCTH TpU 0OpalleHUH C BEeUIeCTBAaMH U J1a00paTOPHBIM
00opyT0BaHUEM;

JKCHEepUMeHTa B (popMe 3amucH ypaBHEHHUH COOTBETCTBYIOIIMX

NpEaACTaBIATL  PE3YJIbTATBI XUMHYCCKOI'O

peakuuii U (OpMyNIHpOBaTH BBIBOABI Ha OCHOBE O3THUX
pE3yIbTaTOB;
- YMETh  aHAIM3UPOBATh  XMMHYECKYI0  HH(OpMAIHIO,

[I0JIy4a€Myl0 U3 pPa3HbIX MCTOYHHMKOB (CPEICTB MaccOBOM
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aHalu3, CHUCTEeMATU3AlMI0 M WHTEPHpPETalrio HHPOpMALUU
pa3IMYHBIX BUAOB U (hOPM MPEICTABICHHS,

- CO3/1aBaTb TEKCTHl B pa3IUYHBIX (opmaTax ¢ ydeToM
Ha3Ha4YeHUs MHQOpMAIMM U 1EJIeBOM ayJIUTOPUH, BHIOHMpas
ONTHUMAaJIbHYIO (POPMY MpENCTaBICHUS U BU3YyaIn3alluy;

- OLIEHUBATH JIOCTOBEPHOCTD, JIETUTUMHOCTh HH(pOpMaIum, ee
COOTBETCTBUE MPABOBBIM U MOPAIbHO-3TUYECKUM HOPMaM;
cpeacTBa UHGOPMAIIMOHHBIX u
KOMMYHUKAI[UOHHBIX TEXHOJIOTHM B PEIICHHMH KOIHUTHUBHBIX,

- HUCIIOJIB30BAaThb

KOMMYHUKATHBHBIX n OpraHru3alMOHHBIX 3aaa4d C

coOI0IeHUEM TpeOoBaHU SPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TMTHEHBI, PecypcocOepeKeHus], MPaBOBbIX H
3THUYECKUX HOPM, HOPM HUH(OPMAIIMOHHON O€30acHOCTH;

- BIIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3alIUTHI HHPOPMAIIH,

MHGOPMaLIMOHHON 0€30MaCHOCTH JIUYHOCTH;

uHpopmManuu, cetb IHTEpHET U Apyrue);

- BIIQJICTh OCHOBHBIMU METOJJaMHU HAYYHOTO MTO3HAHUS BEIIECTB U
XMMUYECKHX SIBJICHUH (HAOJIIOJICHHE, U3MEPEHUE, DKCIICPUMEHT,
MOJICTUPOBAHHUE);

- YMCTb HNPOBOAUTHL PACYCThl IO XUMHWYCCKHM @opMynaM n
XUMHUYECCKUX HUCIIOJIB30BAHHUEM

YPaBHEHUAM peakumii ¢

(I)I/I3I/I‘-IeCI(I/IX BCJIIMYMH, XapaKTCPUIYIOIIUX BCIICCTBA C

KOJIMYECTBEHHOM o0bemMa (HOpMaJIbHBIE

YCJIOBHS)

CTOpPOHBI: MAacCChI,

ra3oB, KOJMYECTBa  BEIIECTBA;  HCIOJIb30BaTh
CHUCTEMHBIE XHMHUYECKHE 3HAHHS Il TMPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX C BEIIECTBAMU
1 X IPUMEHCHUEM;

- yMeTh

CaMOCTOATCIIBHO IJIaHUPOBATDH u IMPOBOJAUTH

XUMHUYECKUNA HKCIIEPUMEHT (MOJyueHHuEe M H3Yy4YeHHE CBOWCTB

HEOPraHMYECKUX W OPraHWYECKUX BEIIECTB, KaYECTBEHHBIE
peakuuu YIJIEBOAOPOIOB pa3IMyYHbIX KJIACCOB u
KHCIIOPOJICOACPKAITUX ~ OPraHMYECKUX  BEIECTB, pPEIICHHE

HKCIICPUMEHTAJIBHBIX 3a7[a4 110 PACTIO3HABAHUIO HEOPTaHHUYECKUX
1 OpPTaHUYECKHUX BEIIECTB) C COOIOCHUEM TTPaBUiI O€301acHOTO
oOpallleHus1 ¢ BeUlecTBaMU M J1a00paTOpHBIM OO0OpYA0BaHUEM,
dbopMyJIIpOBaTh  IIENU
pa3nu4yHOi (opMe pe3ysIbTaThl SKCIEPUMEHTA, AaHATU3UPOBATh U

OLCHUBATDb UX TOCTOBCPHOCTD,

HUCCIICA0OBaHMs, npeaoCTaBIATh B

- YMETb OCYUIECTBIIATH LIE€JICHANIPABICHHbIN MOMCK XUMHUYECKOM
uH(bOpMallii B Pa3IMYHBIX HCTOYHHMKAX (HaydHas U ydeOHO-
Hay4yHas JUTEparypa, CPeiCcTBAa MaccOBOW HH(OpPMALUHU, CETh
WuTepHeT u Apyrue), KpUTUYECKU aHATU3UPOBATh XUMHUYECKYIO
uHpopMauuio, mnepepadaTbiBaTh €€ U

COOTBETCTBHUH C MOCTABJIICHHON y4eOHOH 3a/1aueii;

HCIIOJIB30BAaTh B
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- BJAJETh CHUCTEMOM 3HAHHUK O METOAAX HAYYHOTO NO3HAHUSA
SIBJIEHUM TIPUPOJBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax W
YMEHUSMHU NPUMEHSATh 3TH 3HAHUS MPU HKCIEPUMEHTAIBHOM
HCCICIOBAHNM BEIIECTB U JJII OOBACHEHUS XHMHUUYECKHX
SIBJIICHU, puponae
JIEATCILHOCTH YCJIOBEKA U B IIOBCEAHEBHON KHU3HMU,

HUMEIOIINX MECTO B npaKTqucxoﬁ

OK 04. Db dextrBHO
B3aMMOJICHCTBOBATEL U
paborats B
KOJUICKTHBE B
KOMaHJIe

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOOITPCACIICHUIO,

CaMOCTOATCIBPHOCTH H

-OBJIQJICHUE HaBBIKAMH y4e0HO-HCCIIEeI0OBATEIbCKOM,
MIPOEKTHOM U COLIMATIBHOM AEATEIIBHOCTH;

OBiaeHne  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMH
NelCTBHSIMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- TMOHMMAaTh U HCIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW U
WHINBUIYaTbHON pabOTHI;
i (S07¢

n  KOOPAWHHUPOBATH

- NNpUHHUMATDH COBMECTHOM

OpraHnu30BbLIBATH

NEATENBHOCTH,
IEUCTBUSI IO €€
JOCTH)KCHMIO: COCTABJIATh IUIAH JEWCTBUM, pacupeneisarh
pOJIM C Y4ETOM MHEHUH y4aCTHUKOB O0CYXIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

- KOOPAMHHMPOBaTh M BBINOJHATH pabOTy B YCIOBHAX
peanbHoro, BHPTYaJIbHOTO " KOMOMHUPOBaHHOTO
B3aUMOICHCTBUS;

- OCYILIECTBJISITh MO3UTUBHOE CTPATETMUECKOE IIOBEJICHUE B
pa3IMuYHBIX  CUTyalusiX, HpPOSBIATH  TBOPUYECTBO U
BOOOpakeHue, ObITh MHUIIMATHBHBIM
Osaanenne YHHBepPCaJIbHBIMHU

e CTBUAMM:

peryasiTHBHbIMU

') IPUHATHE ce0sl M IPYTrUX JKOIei:

- YMETH IJIAHUPOBATH W BBINIOJIHATH XHUMHYSCKHI OKCIICPUMCHT

(mpeBpalieHuss OPraHUYECKUX BEIIECTB TMPH  HArpeBaHUH,
MOJIy4eHUE JITHJIEHA W M3yYCeHHE €ro CBOWMCTB, KaueCTBCHHBIC
peakuuy Ha aJbAeruibl, KpaxMall, YKCYCHYI KHUCIOTY;
JIeHaTypalusi O€NKOB TpU HAarpeBaHUM, IIBETHBIE pEaKIUU
OCJIKOB; TPOBOJIUTH pPEAKIMM HOHHOTO OOMEHa, OIpEaeIATh
Cpeay BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKIUU Ha CyibdaT-,
Kap60HaT' U XJIOpUA-aHUMOHBI, Ha KAaTHOH aMMOHHA, PpCUIATbhb
3aa4ul 0

COOTBCTCTBHHN C

JKCIIEPUMEHTAJIBHBIE temam "Metamisl"  u
"Hemertamnel") B MpaBujIaMu
0€30I1aCHOCTH IpU 0OpallleHUH C BELIECTBAaMH U J1a00paTOPHBIM

TCXHHUKHU

00opyT0BaHUEM;
JKCIIepUMeHTa B (popMe 3amicH ypaBHEHHUH COOTBETCTBYIOIIUX

NpEaACTaBIATE  PE3YJIbTATBI XUMHYECKOI'O

peakuuii u  (OpMyNIHpPOBATh BBIBOJABI HAa OCHOBE OTHUX
PE3yNbTATOB;
-yMeTh  CaMOCTOSITENIbHO  IUIAHMPOBaTh W NPOBOJUTH

XUMHUYECKUHA HKCIIEPUMEHT (IOJyuyeHUE M H3YUYEHHE CBOMHCTB

HCOPraHMYCCKUX HW OPraHUYCCKUX BCUICCTB, KaUYCCTBCHHBLIC
pcaknuuu YTJICBOAOPOAOB Ppa3jInIHbIX KI1aCCOB u
KHUCJIOpOACOACPKAIINX OpraHn4YCCKUx BCIICCTB, PCUICHHUC

HKCTIEPUMEHTAIBHBIX 337a4 I10 PACIIO3HABAHNIO HEOPTaHUUECKIX
Y OpraHMYECKHX BEIIECTB) C COOIIOACHUEM MTPABHII 0€30I1aCHOTO
oOpalleHHs ¢ BELIECTBAMU U JIAOOPAaTOPHBIM O0OPYIOBaHUEM,
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- NIpPUHUMATh MOTHMBBI M APIYMEHThl APYTUX JIOAECH INpu
aQHAJIN3€E PE3YNIbTATOB IEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO JAPYTHUX JIOEH Ha OIUOKHY;
- pa3BUBaTh COCOOHOCTh MOHUMATh MUP C MO3ULMH APYTOro
YeJI0BEKa;

dbopMyIMpoBaTh  IIENU
pa3nuyHoOl (opMe pe3ysIbTaThl IKCIICPUMEHTA, aHAJTM3UPOBATh U

HUCCIICA0BaHMs, npeaoCTaBIATh B

OLCHUBATH UX NOCTOBCPHOCTD,

OK 07.
ConelicTBOBaTHL
COXpaHEHHIO
OKpYXKarollei Cpeasl,
pecypcocOepexeHHIo,
MPUMEHSTH 3HAHUA 00
U3MEHEHUHU KIIuMarTa,
TIPUHIIATIBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

s dexTuBHO
JICHCTBOBATEL B
4Ype3BbIYaHBIX
CUTYaIUIX

B 00.1acTMIK0JI0THYECKOT0 BOCIIUTAHMSA

- c(OPMHUPOBAHHOCTH SKOJOTHUYECKON KYJIbTYpbl, IOHUMaHHE
BIMSIHUSL ~ COIIMAJIbHO-DKOHOMHMYECKHMX  IpOLIECCOB  Ha
COCTOSIHME TPUPOJHOM M COLMAJIbHOW Cpellbl, OCO3HAHUE
17100aJIbHOTO XapaKTepa IKOJIOTHUECKUX Mpodiem;

- IUIAHUPOBAHKUE U OCYIIECTBICHUE JEHCTBUN B OKPYKaroUIeH
cpele Ha OCHOBE 3HAHUS LEJIe YCTOMYMBOIO pPa3BUTHUA
YeJI0BEYECTBA;

aKTHBHOE JICHCTBHH,
OKpYKarolleu cpee;

- YMCHHUC NIPOTHO3UPOBATH He6J'IaFOHpI/I5ITHBIe SKOJOTHYCCKHUEC

HCTIPpHUATUC MPUHOCAIINX BpEa

MOCJIC/ICTBHS TIPEANPUHUMACMBIX JEUCTBHUH, MPEIOTBPAIIATh
150.

- pacHIMpeHHE OMbITa JEATEIbHOCTH  AKOJOTUYECKOU
HaIlPaBJIEHHOCTH;

- OBJIaACHUEC HABBIKAMHU y‘le6HO-HCCHGHOB&TCHBCKOﬁ, HpOCKTHOﬁ nu

COIIHAJIbHOM ICATCIBHOCTH;

- cOpMHPOBATH MPEICTABICHHS: O XUMHUYCCKON COCTABIISIFOIIICH
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, POJIHM XUMHH B TIO3HAHUH
SIBIICHUW TIPUPOJBI, B (DOPMHPOBAHUK MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOI

JUIs  pelIeHUs]  MPaKTHUYeCKHX 3aJad M DKOJOTHMYECKH
00OCHOBAaHHOTO OTHOILLIEHHS K CBOEMY 3/I0POBbIO U MPUPOIHOM
cpene;

- yMeThb COOJI0JaTh IMpaBWiIa HKOJIOTUYECKU I€JIeCO00pa3HOro
MOBEJECHUA B OBITY W TPYJIOBOM JESATEIBHOCTH B ILEJIAX
COXpAaHEHHMs CBOETO 30pPOBbS M OKpY)KaloLeH MNpUpOaHOI
Cpenbl; YYUTHIBATH BO3JICHCTBUS  Ha
OpPraHM3Mbl  OIPEIETICHHBIX

OITIaCHOCTb KHBBIC

BELIECTB, IIOHUMAasi  CMBICI
ITOKa3aTelsl MPeeIbHOM TOIyCTUMON KOHIIEHTPALINH;

- YMETb IPOTHO3MPOBATh, AHAIM3UPOBATH M OLICHUBATh C
NO3ULUN 3KOJOrMYECKOW O€30MacHOCTH MOCIEICTBHS OBITOBOM
U TIPOU3BOJACTBEHHON JEATEIIBHOCTH YEIOBEKAa, CBA3AHHOM C
nepepabOTKOM BEIECTB; UCIOJIb30BaTh MOTy4YEHHbIC 3HAHUS IS
NPUHATHS TPAMOTHBIX pEIIeHWH mpo0iieM B  CUTyalusx,
CBSI3aHHBIX C XHMHUEH;

- YMCTb OCO3HAaBaTb OIIACHOCTb BOBHGfICTBHH Ha JKHUBBIC

OpraHM3Mbl  ONPEICICHHBIX  BEIIECTB, IMOHUMAasi  CMBICI
MoKa3areysl MpeaeslbHOW  JOMYCTUMOM  KOHUEHTpAlUHWH, U
MOSICHATH ~ HAa  NpUMEpax  CrnocoObl  YMEHBLIEHUS U

MPEJOTBPAILICHUS] HMX BPEJHOIO BO3JCUCTBHUS HAa OpPraHU3M
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YCJI0BCKa.

[K 1.1.
OcymecTBisTh cOop,
CUCTEMATH3AIHIO U
aHaJIN3 TaHHBIX
HEOOXOIMMBIX JIJIS
pa3paboTKu
TEXHHYECKOTO
3aJlaHus TU3aiiH-
IPOIYKTAa.

3HATH!
TEOPETUYCCKHE OCHOBBI KOMITO3UIIMOHHOTO TIOCTPOCHHUS B
rpagu4eckoM 1 B 00BEMHO-TTPOCTPAHCTBEHHOM JM3aiHe;
3aKOHBI opMOOOpa30BAHMUS;
CHUCTEMaTH3UPYIOIINe METO/IbI
(MOIyTBHOCTh U KOMOMHATOPUKY);
npeoOpasyroiue MeTo sl popMoodpa3zoBaHus (CTUIU3ALUIO U
TpaHchopmMaIuio);

3aKOHBI CO3/IaHUs LIBETOBOM rapMOHMU;

TEXHOJIOTUH U3TOTOBIICHUS H3JICIHS;

JIeHCTBYIOIINE CTAaHAAPTHI U TEXHUYECKUE YCIOBUS, METOIUKU
opopMIICHHS ~ TEXHHYECKOTO  3aaHMsi H  Pa3IMYHBIX
IPOJYKTOB. YMETh:

NPOBOJUTH MIPOCKTHBIN aHAIIN3;
pa3pabaTbIBaTh KOHIICTILUIO MIPOEKTA;
BBHIOMpATh Tpaduueckue CpeacTBa B
TEMaTUKOW M 3aJla4aMU MPOEKTa;
NPOM3BOJIUTh PACUETHl OCHOBHBIX TEXHHKO-3KOHOMHYECKHX
IIOKa3aTesIe POCKTUPOBAHUS;

NPE3CHTOBAaTh  pa3pabOTaHHOE  TEXHUYECKOE
COTJIACHO TPEOOBAHUAM K CTPYKTYPE U COJCPKAHUIO;
UMETh PAKTUYECCKHIA OTIBIT B!

aHanu3e, 0000IEHNH IPOSKTUPOBAHUS TEXHHUYECKOTO

tdhopmooOpazoBaHus

COOTBCTCTBUH C

3aJaHuc

3aJaHus aJjid ,Z[H3ale-Hp0I[yKTOB Ha OCHOBC HOJ'Iy‘lCHHOﬁ
I/IH(I)OpMaI_II/II/I OT 3aKa34yHKa.

c(OpPMUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKEe KaK YacTu
MHPOBOM KYJIBTYpbl M MECTE€ MaTEMaTUKH B COBPEMEHHOU
[IUBUJIN3AIUH, CTIOCO0aX OMHCaHUs SIBICHUHN peaTbHOTO MUpa Ha
MAaTEMAaTUYCCKOM A3BIKE,

c(OPMUPOBAHHOCTh ~ TPEJACTABICHUA O  MaTeMaTHYECKHX
IIOHATUAX KaK BOKHEUIITNX MATEMATUYCCKUX MOICIIAX,
MO3BOJISIFOIIMX OMNMUCHIBATh M M3y4yaTb pa3HbIE IPOLECCHI U
SIBICHUSI;  MOHMMAaHHWE  BO3MOXXHOCTH  aKCHOMATHYECKOI'O
MIOCTPOEHUS MATEMATUUYECKUX TEOPU;

BJIaJICHUE METOJAaMHU JIOKAa3aTeJIbCTB M aJITOPUTMOB PEUICHUS,
YMCHUC nux NNPUMCHATD, MMPpOBOAUTH JOKAa3aTCJIIbHBIC
pacCykJIeHHs B XOJI€ PEIICHUS 3a/1a4;

BJIaAICHUC CTAHAAPTHBIMU ITPUCMAMU PCHICHUA PAllMOHAJIBHBIX U
HppalvOHAJIbHbIX, MOKa3aTelIbHBIX, CTETICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUM M HEPABEHCTB, UX CHUCTEM;
HCIMOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MpPOrpaMM, B TOM
YUCJIC JII MOMCKAa IMIYTU PCHICHUA W WIUIIOCTpAllUU PCIICHUA
YpaBHEHUI 1 HEPABEHCTB;

c(OPMUPOBAHHOCTh TMPEICTABICHUI 00 OCHOBHBIX MOHSITHSIX
MaTeMaTUYECKOI0 aHajii3a U UX CBOMCTBAX, BIAJICHHUE YMEHUEM
XapakTepu3oBaTh  MOBeACHHWE  (DYHKIMHA,  HCHOJIB30BAHUE
MOJYYECHHBIX 3HAHWM JJIsI OMMCAaHUS M aHaju3a pealbHBIX
3aBHCHUMOCTEI;

BIIQJICHUE OCHOBHBIMH HOHSATHSAMH O IIJIOCKUX U

MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpPaX, UX OCHOBHBIX
CBOMCTBAX; C(HOPMUPOBAHHOCTh YMEHUS PACIIO3HABATH
reoMeTpruIecKre GUryphl Ha YepTekKax, MOJENAX U B PEATbHOM
MUpE; IPUMEHEHNE U3yYEHHBIX CBOMCTB F€OMETPUUYECKUX PUTYp
1 GopMyII Ui PEIICHUs] TeOMETPUUYECKUX 3a/1ad U 3314 C
MIPAKTUYECKUM COZCpKAHUEM;
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[IK 1.2. Onpenensite
BBIOOP TEXHHYECKUX
U POTPaMMHBIX
CPEIICTB st
pa3paboTKu Jau3aiiH-
MakeTa ¢ y4eTOM UX
0COOCHHOCTEH
HCIIOJIE30BaHHS.

3HaTh:
TE€XHOJIOIMYECKHE, OJKCIULyaTallMOHHbIE W THUTHECHUYECKHE
TpeOOBaHUs, MPEABSBIIEMbIE K MaTepUaIaM;

COBpPEMEHHbIE TCH/ICHIIMU B 00JIaCTH JU3aiiHa;
pa3HOOOpa3HbIe N300pA3UTEIIBHBIC U TEXHUUYECCKUE TTPUEMBI U
CpEICTBA AU3aNH-IPOCKTUPOBAHUS;

YMETb:

BBIOMPATh MaTepUabl U IPOrPpaMMHOE 00ECIIEYEHUE C YUETOM
UX HaIJIAIHBIX U (OPMOOOPa3yIOLIUX CBOICTB;

BBINOJIHATH 3TAJOHHBIE 00pa3lbl 0ObEKTa AM3aiiHa B MakeTe,
MaTEepHaje U B NHTEPAKTUBHOMU CPELIE;

COYeTaTh B JM3AWH-TIPOEKTE COOCTBEHHBIN XYI0KECTBEHHBIN
BKYC U TpeOOBaHUs 3aKa34yMKa;

BBINOJIHATh TEXHUYECKUE UEPTEKU WM ICKU3bI NPOEKTa AJIS
pa3pabOTKU KOHCTPYKIUHU HM3ICIHS C Y4ETOM OCOOEHHOCTEH
TEXHOJIOTHMH U TEMATHKOIA;
pa3pabarbiBaTh  TEXHOJIOTMYECKYIO
aBTOPCKOI'O IIPOEKTA;
pean30BbIBATh TBOPUYECKHUE HIEU B MAKETE;

CO3/1aBaTh LEJIOCTHYIO KOMIIO3UIUIO HA INIOCKOCTH, B 00beMe
Y IIPOCTPAHCTBE;

UCIIOJIb30BaTh IMPE0Opasyromue MeTO bl
TpaHc(hopMaIMU AJIS CO3JJaHHUs HOBBIX (OpM;
CO3/aBaTh LIBETOBOE €IUHCTBO;

3alUIATh pa3pabOTaHHbIN JU3aliH-MaKeT;
BBINOJHATh KOMIUIEKTALMI0 HEOOXOAMMBIX COCTaBIISIFOIIMX
nu3aiiH-MakeTa A (popMUpOBaHUS AU3AMH-TIPOYKTa; UMETh
IIPaKTUYECKUM OIIBIT B:

BOIUIOIIEHUN aBTOPCKHUX IPOIYKTOB AHW3aiiHA IO OCHOBHBIM
HaIpaBJIeHUsAM IpauyecKoro qu3aiHa:
(bupMeHHbII CTHJIb " KOPIOPaTUBHbBIN

KapTy  H3roTOBJICHHUA

CTHJIIM3alluiy H

JTU3aiiH,

MHOTOCTPAaHWYHBIA  JU3aiiH, WHOOPMAIMOHHBIA JIU3aiiH,

c(OPMUPOBAHHOCTh MPEACTABICHUH O MAaTEeMAaTHKE KaK YacTH
MHUPOBON KyJBTYphl M MECT€ MaTeMaTHUKH B COBPEMEHHOMU
[MBWJIN3AIMH, CITIOCO0AaX OMUCAHUS SIBJICHUI peaIbHOTO MUpa Ha
MaTEeMaTHUYECCKOM SI3BIKE;

c(hOpMUPOBAHHOCTh  TPEACTABICHHM O  MaTeMaTHYECKUX
MOHATHSAX KaK  BaXHCHIIMX  MaTeMaTUYCCKHX  MOJCIIIX,
MO3BOJISIIOIIMX OMUCHIBATh M M3y4aTh pa3HbIE MPOIECCHI U
SIBIICHUS;  MOHHMAaHHE  BO3MOXKHOCTH  aKCHOMATHYECKOI'O
MMOCTPOCHUS MAaTEMAaTHUYECKUX TEOPHIA;

BIIQJICHUE METOJaMU JI0KAa3aTeIbCTB M aJTOPUTMOB pELICHUS,
YMEHHE WX  TNPUMEHSITh,  MPOBOJUTH  JOKA3aTEJIbHbBIC
paccyXIeHusl B XOJI€ pelLleHuUs 3a/1a4;

c(hOpMUPOBAHHOCTb MPEACTABICHUH 00 OCHOBHBIX TMOHSATHSIX
MaTeMaTHYECKOr0 aHajiM3a U UX CBOWCTBAaX, BIAJCHUE YMEHHEM
XapakTEepU30BaTh  MOBeJeHWE  (DYHKIMM,  HCIOJIb30BaHUE
MOJIYYEHHBIX 3HAHUM JJI1 ONHUCAHUS M aHalu3a pPeabHBIX
3aBUCHUMOCTEI;

BIIQJICHUC  OCHOBHBIMH  IIOHATUSIMH O  INUIOCKHX U
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTYypax, UX OCHOBHBIX
CBOWMCTBAaX;  CHOPMHUPOBAHHOCTH  YMEHHS  PAcCIO3HABATh
reoMeTpuueckue GUTrypbl Ha YepTekax, MOJACISIX U B pealbHOM
MHUpE; MPUMEHEHHNE U3YYEHHBIX CBONCTB Fr€OMETPUUECKUX PUTYP
u GopMyn IS pEelIeHUs TEOMETPUUYECKHMX 3aJad W 3ajad C
MIPaAKTUYECKUM COJIEPKaHUEM;

BJIaJICHWE HAaBBIKAMH MCTIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX

IIPOrpaMM IpH pEICHUHU 331a4.
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JIA3alH YIIAKOBKHU.

IIK 1.3.
®opmMupoBaThH
TOTOBOE TEXHHYECKOE
3aJlaHKe B
COOTBETCTBUH C
TpeOOBaHUSIMU K

CTPYKType U
COJIEP>KaHHUIO.

3HATB!
CHCTEMBI yTIPaBIICHUS TPYJOBBIMH PECYpCaMH B OpTaHU3aINH;
METOABI U (POPMBI CAMOOOYUEHHUSI U CaMOPa3BUTHsI HA OCHOBE
CaMOTIpe3eHTAIHH;

cHocoOBl yrpaBieHus: KOHPIUKTAMH U OOPBOBI CO CTPECCOM.
YMETb:

OPUHUMATh CAMOCTOSTEIbHbIE pEIICHUs IO
COBEPILICHCTBOBAHMS OpPraHU3aliK PadbOTHI;
NPUMEHSATh JIOTMYECKHE W WHTYWTHBHBIE METOJBI IOWCKA
HOBBIX UJEH U PEUICHU;

UMETb NPAKTUYECKHUN OTIBIT B:

CaMOOpraHU3aIH, 00eCTIEYeHNH PO ECCHOHATTBHOTO

BOIIPOCaM

CaMOpa3BUTHS U PA3BUTHS MPOPECCUH.

c(OPMHPOBAHHOCTh TNPEACTABICHUN O MaTeMaTHKe KaK 4acTh
MHPOBOM KYJBTYpbl M MECTE€ MaTEMaTUKH B COBPEMEHHOU
LMBUIN3ALUH, CIOCO0aX OMMCAaHUs ABJICHUI PEabHOTO MUpa Ha
MaTEMaTHYECKOM SI3BIKE;

c(OPMHPOBAHHOCTh  NPEACTABICHUMA O  MaTeMaTUYECKHX
MOHATHAX KaK BaXHEHINMX  MAaTEMAaTHYECKUX  MOJEIIIX,
MIO3BOJISIIOIIMX OIUCHIBATG M M3y4aTb pa3HbIE IPOLECCH U
ABJICHUS;  IIOHMMAaHUE  BO3MOXKHOCTH  aKCMOMAaTH4ECKOIO
IIOCTPOEHHUSI MATEMATHYECKUX TEOPUL;

BIAJICHUE METOAAMM JI0Ka3aTEIbCTB U AJITOPUTMOB PELICHMS,
YMEHHE  UX  I[PUMEHATb,  IPOBOJUTH  JOKA3aTEJIbHbIE
pacCyKAcHMs B XO/I€ PELICHMsI 3a/1a4;

BJIaJICHUE CTAHAAPTHBIMU IIPUEMAMU PELICHUS PAllMOHAIBHBIX U
UPPALMOHAIIBHBIX, [I0KAa3aTEJIbHBIX, CTETICHHBIX,
c(OPMHPOBAHHOCTh TPENICTABICHUI 00 OCHOBHBIX IOHITHAX
MaTEMaTHYECKOr0 aHaJIM3a U UX CBOWCTBAX, BIAJCHUE YMEHHEM
XapakTepu3oBaTh  TOBeACHWE  (DYyHKIMIA,  HCHOJIB30BAHUE
MIOJIyYEHHBIX 3HAHUM I ONMCAaHUS W aHaJIW3a pPealIbHBIX
3aBHCHUMOCTCI;

c(OPMHPOBAHHOCTh NPEACTABICHUN O IMpoleccax M SBICHUSX,
MMEIOIIMX  BEPOSTHOCTHBIA  XapaKTep,  CTATUCTUYECKHUX
3aKOHOMEPHOCTAX B PEAJIbHOM MHPE, OCHOBHBIX IOHATHUSAX
JJIEMEHTApHOW TEOPUU BEPOSATHOCTEH; YMEHHH HAaXOOUThb H
OLIEHUBATh BEPOSATHOCTU HACTYIUICHHUsSI COOBITHH B MPOCTEHIINX
IIPAKTUYECKUX CHUTyalUsAX W OCHOBHBIE XapaKTEPUCTHUKHU
CIIy4yalHBIX BEJINYUH;

BJIaACHUC HaBbIKaMH HUCIIOJb30BaHUA I'OTOBBIX KOMIBIOTECPHBIX
IpOrpaMM IIPU PELICHUH 3a1a4.
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2. CTpyKTYypa H cojepkaHue 001eo0pa3oBaTe/bHOM JUCHUILTHHBI « XUMUS»

2.1. O0beM JUCUMIVIMHBI U BU/IbI Y4e0HOI1 padoThI

Bup y4eOHol# padoThl

O0BeM B yacax

O0bem o0pa3oBaTeJbHOI MPOrpaMMBbl JUCHUTIIHHBI 134
OcHoBHoOe conepxaHue 128
TEOpEeTUYEeCKOe 00yUIeHHE 64
MPAKTUYECKHE 3aHATH 44
nabopaTOpHbIE 3aHATUSL 20
IIpodeccuonanbHO-OpEHTHPOBAHHOE CO/iep:KaHue (Colep:KaHue 6
NMPUKJIAJTHOT0 MOYJISA)

TEOpPETHYECKOE 00yUeHUe 4
MPAaKTUYCCKHUE 3aHATUS 2

IMpomexyTounas arrectanus(1uddepeHMpoBaHHbBIN 3a4eT)
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2.2. TeMaTH4YeCKHUI IUVIAH U COACPKAHME TUCHUTIINHBI

HaumenoBanue Coaepxxanue yueOHOro Matepuasa (0CHOBHOe U NPodecCHOHATBHO-OPHEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3iesioB M TeM Ja0opaTopHble M MPAKTHYeCKHe 3aHSATHS, IPUKJIATHONH MOY.Ib YacoB | KOMIeTeHIHH
1 2 3 4
OcHoOBHOe coiep:KaHue
Pa3nea 1. OcHOBBI CTPOEHHUSI BelleCTBa
Tema 1.1. OcHoBHOE coepxaHue OK 01
Crpoenue Teopernueckoe o0y4enue
aTOMOB CoBpemeHHast MOZIeNIb CTPOEHHS aToMa. DIeKTpoHHas KoH(purypaius aroma. Kinaccupukanus XuMruaeckux
XUMHYECKUX 3JIEMEHTOB (s-, P-, d-371eMeHThI). BasieHTHBIE 371eKTPOHBI. BaleHTHOCTD. DJIEKTPOHHAS MPUPOIa XUMUIECKOM 2
3JICMCHTOB 1 CBSI3U. DNEKTPOOTPULIATETEHOCTD.
IIpUposa IIpakTHYecKkue 3aHATHSA
XUMUYECKOH PenieHne MpakTHYECKUX 3a/IaHUi HA COCTABJICHUE DIICKTPOHHO-TpadIecKux HopMyI1 sieMeHToB 1-4
CBA3N HIEPHOJIOB.
Pemenue 3aganuii Ha UCTIOIB30BAHNE XUMHUECKONH CUMBOJIMKY U HA3BaHUN COETMHEHHM 110 HOMEHKJIAType 4
MEXTYHapOJHOTO COI03a TEOPETUUECKON U MPUKIaIHON XUMUU U TPUBUAIBHBIX Ha3BaHUH JJIs1 COCTABICHUS
XUMHAYECKHX (OPMYIT IBYXaTOMHBIX COCTUHEHUH (OKCUIOB, CYNIb(UIO0B, THAPUIOB H T.I1.) H APYTUX
HEOPraHMYECKUX COSUHEHUH OTEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe conep:kanue OK 01
[lepuonnyecknii | TeopeTnyeckoe o0yueHHe OK 02
3aKOH U Tabmuua | [epuoauyeckas cucteMa XuMuueckux sneMenToB JI.1. Menneneea. OU3nM4ecKuii CMBICIT 2
H.N. Menneneesa | [Tepuoauueckoro 3akona J[. M. Menaeneesa.
IIpakTH4yeckune 3aHATHSA
Pemenue npakTuKo-OpuEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3ALNI0 XUMHUUECKHUX
a5eMeHTOB «MeTaundyeckue / HeMeTaUTMYeCKUe CBOICTBA, 3JIEKTPOOTPULIATEILHOCTD U CPOJICTBO K 4

3JIEKTPOHY XMMUYECKUX IJIEMEHTOB B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B
MEPUOJNYECKON cucteMe XumMmuieckux sneMeHToB .M. MenaeneeBay.
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Pasnen 2. XumMnueckne peakuumn

Tema 2.1. Tunsl | OcHOBHOE cogepKaHue OK 01
XUMHUYECKUX TeopeTnueckoe o0y4eHue
peakuuit Knaccudukanus 1 THIIBI XUMHUYECKHUX PEaKIHii ¢ y4acTHEM HEOPraHN4eCKUX BeecTB. KomnuecTBeHHbIE
OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIEC 3aKOHBI B XUMHUH U PACUETHI IO YPABHEHUSIM XUMHUYECKUX
peakiun
IIpakTyeckue 3aHATHS
CocraBrieHue ypaBHEHUN PeaKInii COSAMHEHUS, Pa3JI0KEHHUs, 3aMEIICHHsI, OOMEHa. Y paBHEHUS PEaKIIUi
rOpeHus, HOHHOTO 0OMEHA, OKUCIIEHUS-BOCCTAHOBIICHHUS.
Pacuer komu4eCTBEHHBIX XapaKTEPUCTHUK UCXOJIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuet
KOJIMYECTBEHHBIX XapPAKTEPUCTUK MPOIYKTA PEAKIIUU COCTUHEHUS, €CITH OJTHO U3 BEUIECTB JIaHO B U30BITKE
W/WIH COICPKUT MpuMecH. PacyeT MaccoBoi miin 00beMHOM 0K BBIXO/1a TPOAYKTA PEAKIIUN COCAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOI0. Pacuer 00beMHBIX OTHOILIEHUH ra3oB. Pacuetr Maccel (00beM, KOTMYECTBO
BEIIECTBA) MPOJIyKTa PEaKIIUHU, €CJIM OJTHO U3 BEILIECTB JaHO B BUJE pacTBOpA C ONPEIEICHHON MacCOBOM
J10JIeN paCTBOPEHHOT'O BEILIECTBA.
Tema 2.2. OcHoBHOe conep:kanue OK 01
OnekTponutriccka| TeopeTndeckoe ofydeHne
A ucconmanus U | Teopust AJEKTPOJUTHYECKON AUCCONMAIU. Peaknuu woHHOTO oOMeHa. CocTaBieHHE peakIUid HOHHOTO
MOHHBIH 00MCH oOMeHa MMyTeM COCTaBJICHHUS WX TIOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUH.
lMunponus coneit. 3HaueHue ruIpoan3a B OMOIOrHYecKX 0OMEHHBIX nporeccax. [I[pumenenue ruaponusa B
MIPOMBILIIIEHHOCTH.
JlabopaTopHble 3aHATHS
JlaGopatopHas pabora «Peakuuu ruponmusay.
HccnenoBanue cpeasl pacTBOPOB CoJiel, 00pa30BaHHBIX CHIIBHBIMH M CIIA0BIMU MIPOTOJIUTAMU, U UX PEaKIUN
C pacTBOpaMH IeI04Yr U KapOoHata HaTpus. CocTaBlIeHUE PEAKIIUN THAPOIIN3a COJICH.
Paznen 3.CTpoeHne u cCBOHCTBA HEOPraHNYECKNX BelleCTB
Tema 3.1. OcHoOBHOe coiep:KaHue OK 01
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Knaccudukanus,
HOMEHKJIaTypa
CTpOCHHE
HEOPraHUYeCKUX
BEILIECTB

TeopeTn'{eCRoe oﬁyqe}me

[Ipenmer Heopranuyeckoit xumuu. B3anMocBs3bp Heoprannueckux BemecTs. Knaccuduxarms
HeopraHuyeckux BemecTs. [IpocThie u cioxHbie BemecTBa. OCHOBHBIC KJIACCHI CJIOKHBIX BEIIESCTB (OKCH/IBI,
TUAPOKCHIBI, KHUCTIOTHI, COJIN).

Homenknarypa 1 Ha3BaHHe HEOPraHMYECKUX BEIIECTB UCXOAS U3 UX XUMHUYECKON (POPMYIIBI WU
COCTaBJICHUE XUMUYICCKOU (hOPMYITBI MICXO/ISI M3 Ha3BaHUS BEIICCTBA MO MEXTYHAPOIHON WIIA TPUBHAILHOM
HOMEHKJIaType.

MexmMorneKkynsapHblie B3auMoeiicTBusi. Kpucrammoruaparel. ArperaTHble COCTOSIHHS BEIIeCTBa.
Kpucrammmueckue u amop(dHbIe BeriecTBa. THITBI KPpUCTAIUIMYECKUX PENIETOK (ATOMHAs, MOJICKYJIIPHAS,
WOHHAs1, METaJuThIecKas).

HpaKTI/I'{eCKI/Ie 3aHATHUSA

Pemenue 3amay Ha pacyeT MaccoBOW J0JIM (Macchl) XMMHUYECKOIO 3JIeMEHTa (COEIUHEHMs) B MOJIEKYJIE
(cmecm).

Pemenne mnpakTHUeCKMX 3aJjaHMA MO KiIacCU(UKAIMK, HOMEHKJIAType M XHMHUYECKHM (opMysam
HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB (Ha3blBaTh M COCTABJIATH (POPMYJIbI XMMHUYECKUX BEILECTB,
OIIPEEISITh IPUHAIIC)KHOCTH K KIIaccy).

Hctounuku xumuueckod wuHpopmanuu (HaydyHas M y4yeOHO-Hay4Hasl JIUTEpaTypa, CpPeAcTBa MAacCOBOM
uHpopmanuu, cetb MWuHtrepHer u npyrue). llomck wuHbopmamuu 1O Ha3BaHUAM, HIEHTH(HUKATOpaM,
CTPYKTYpPHBIM (hopMyJiam.

OK 02

Tema 3.2. ®uszuko-
XUMUYECKHE
CBOMCTBa
HEOPTraHUYeCKUX
BCIICCTB

OcHoBHOe conep:kanne

TeopeTnyeckoe o0yueHue

Mertamnel. OOmme Qusnyueckue W XUMHYECKHE cBoMcTBa MeTauioB. CrocoObl mMony4yeHus. 3HaueHUe
METaJJIOB ¥ HEMETAJJIOB B IPUPOJIE U KUZHEIEATEIbHOCTH YejIoBeKa U opranu3moB. Kopposus merasuios:
BUIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIJIOB OT KOPPO3HUHU.

OK 01
OK 02
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Hemeramner. O0uue pusnyueckue u XUMUYECKUE CBOMCTBA HEMETAIIOB. THUNMYHBIE cBOMCTBA MeTauioB [Y—
YII rpynn. Knaccudukanuss U HOMEHKJIATypa COEIWHEHHH HeMeTamioB. KpyroBopoThl OHMOTE€HHBIX
3JIEMEHTOB B IIPUPOJIE.

XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHX BEIIECTB (OKCUAOB, THAPOKCHUIOB, KHCIIOT,
CoJICH U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTMHECHHM,
BBICIINX OKCUIOB U TUAPOKCHIOB.

HpaKTuqecm[e 3aHATHUSA

CocraBieHue ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ C YHaCTHEM MPOCTHIX U CIIOKHBIX HCOPraHNMYCCKUX BCIICCTB:
OKCHJOB MCTAJJIOB, HEMCTAJIJIIOB H an)OTepHBIX 9JICMCHTOB; HCOPraHMYCCKHUX KHCIIOT, OCHOBaHHH U
aM(l)OTepHBIX TUAPOKCUIOB, HCOPTAaHUYICCKUX coneﬁ, XapaKTCPU3YIOIIUX UX CBOICTBA.

Pemenne IMPAKTUKO-OPUCHTHPOBAHHBIX TCOPETUUCCKHUX SallaHI/Iﬁ Ha CBOMCTBa U MOJTYYCHHUE HCOPTAaHNUYCCKUX
BCIICCTB.

JlabopaTtopHble 3aHATHS

JlabopaTopHas pabota «CBOMCTBA METANIOB U HEMETAJLIOBY.

UccnenoBanne  Qu3nuecknx W XUMHUYECKHMX  CBOWCTB  META/NIOB W HEMETA/UIOB.  PerieHue
SKCIIEPUMEHTAIBHBIX 3a7a4 [0 CBOWCTBAM XWUMHUYECKMM CBOMCTBAM METAVIOB W HEMETAIOB, IO
pacrlo3HaBaHUIO U MTOJIYUYECHHUIO COEIMHEHUI METAIIJIOB U HEMETAJIOB.

Tema 3.3.
IIpoussoxacTso
HEOPraHNYeCKUX
BEILIECTB.
3HaueHue u
NpUMEHEHHE B
OBITY U Ha
HPOU3BOJICTBE

OcHoBHOe conep:kanne

Teopernueckoe o0y4enue

O6H_II/IG OpeaAcCTaBJICHUA O IPOMBIIIICHHBIX crnocobax IIOJIYUYCHUA XUMHUYCCKHX BCHICCTB (Ha IMpuMEpe
IMpOU3BOACTBA aMMHUAKA, cepH0171 KI/ICJ'IOTBI).

Uepnas m nBetHass Mertamuryprus. [IpakTuueckoe NMPUMEHEHHE SJIEKTPOJIM3a IJIsl TMOJIYYSHHS IIeIIOYHBIX,
IEJIOYHO3EMETBHBIX METAJUIOB U allfoMUHMS. CTEKIIO ¥ CHIIMKATHAs! TPOMBIIUICHHOCTb.
[Ipo6Grema 0TX0A0B ¥ TOOOUYHBIX TPOAYKTOB.

IIpakTHYecKkue 3aHATHA

OK 01
OK 02
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PCH_IGHI/IG HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIX 3aIIaHI/II71 (6] pOHI/I HeopraHqucxoﬁ XUMHUHU B paSBI/ITI/II/I MCAUIIUHBI,
CO3JIaHUM HOBBIX MaTEpHAJIOB (B CTPOUTENIBCTBE M JpP. OTPACISIX MPOMBIIIICHHOCTH), HOBBIX UCTOYHUKOB
SHEpruu (aJbTepHATUBHBIC UCTOYHMKH SHEPrUH) B PEIICHUHU MPOOJIEM IKOJIOIMYECKOM, SHEPreTHYCCKOM U
MUIIEBON OE€30IIaCHOCTH.

Pa3nea 4.CTpoeHue M CBOHCTBa OPraHNYeCKNX BellecTB

Tema 4.1.
Knaccudukanmus,
CTPOCHHUE U
HOMEHKJIaTypa
OPTaHMYECKHX
BEIIECTB

OcHOBHOE€ CoAcpKaHue

Teopernueckoe o0y4enue

IIpenmer opranndyeckoi XUMuu. B3auMoCBsA3b HEOPIraHUYECKUX U OPTaHUYECKUX BEILECTB.

XUMUYECKOE CTPOCHUE KAK MOPATOK COSIUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH. OCHOBHBIE
MOJIO)KEHUSI TEOPUH XHUMHYECKOTO CTPOCHHUSI OpraHu4eckux coenuHeHuid A.M. bytiepoBa. YriepoIHblid
CKEJIET OpraHMYecKOM MOJIEKYJbl. MOoJeKyIsipHblE W CTPYKTYpHblE (pa3BEpHYThbIE, COKpAIlECHHBIC)
XUMHYecKHe (OpMyITbl. 3aBUCMMOCTH CBOMCTB BEIIECTB OT XUMHUECKOTO CTPOCHUS MOJICKYJI.

W3omepust u u3oMmepbl (CTPYKTypHasi, TreomMeTpuueckas (Iuc-TpaHc-uzoMepus). KpaTHOCTh XHMHUYECKOi
CBSI3H.

[TonsTre o pyHkHoHaNbHOM rpymme. [IpuHIuIE KiaccuUKauyu OpraHUueCKUX COSTUHEHHH.
MexnyHapoaHasi HOMEHKJIATypa U IPUHLIUIIBI HOMEHKIATypbl OPraHUYECKUX COEAMHEHUH.

HOMCHKJ'IaTypa OpPraHu4YeCKux COC}II/IHCHI/II\/'I OTACIBHBIX KJIaCCOB (H&CBIIHGHHBIG, HCHACBIIICHHBIEC U
ApOMATUYCCKUC YTJICBOAOPOAbI, CIIUPTHI, (1)CHOJH)I, aAJIbACTHU/IbI, KETOHBI, Kap6OHOBI)I€ KHCJIOTHI U I[p)

OK 01

CocTtaBieHHe MONHBIX U COKPAILCHHBIX CTPYKTYPHBIX (POPMYJI OPTaHUYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB,
UCHOJBb3ysd UX Ha3BaHMs @0 CHCTeMaTH4YecKod HoMeHkiatype. Pacdersl mnpocreiimeit  (Gopmyiibl
OpPraHNYeCKO MOJIEKYJIbI, UCXOJIs U3 3JIEMEHTHOT0 cocTana (B %).

Tema 4.2.
CaoiicTBa

OcHOBHOe colep:KaHue

TeopeTnyeckoe o0yueHue

OK 01
OK 02
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OpPraHU4eCKUX OU3NKO-XMMUYECKHE CBOICTBA OPraHMYECKHMX COCOUHEHHUH  OTIENIBHBIX  KJIaccoB  (0COOEHHOCTH
COCIMHEHUN KJaccu(UKalMd U HOMEHKJIATypbl BHYTPU KJlacca; TOMOJIOTMUYECKUH pax M oOmas ¢Gopmyna; H30MepHus;
(u3nyeckre CBOMCTBA; XUMUUECKUE CBOMCTBA; CIOCOOBI MOTYyUYEHHS):
— TIIpeAcNIbHBIE YIVIEBOLOpPOABl. l'OpeHne MeTaHa Kak OIWH M3 OCHOBHBIX MCTOYHHMKOB TEIUIa B
IPOMBILUIEHHOCTH U ObITy. CBOMCTBAa NPUPOAHBIX YIJIEBOAOPOJOB, HAXOXKACHUE B MIPUPOJAE U MPUMEHEHHE
AJIKaHOB;
HenpenenpHele u apomatnueckue yriaeBoaopoasl. [lonumepusanys 3TUIEHa KaK OCHOBHOE HAIIPaBIICHUE €0
HCIIONBb30BaHus. ['OpeHre aleTuiieHa KaKk UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHM I CBAPKU U PE3KU
METaJlIOB;
— KHCJIOPOACOEpXKAaIMe COeAMHEHUs (CIUPTBI W MpocThle 3(Upbl, (HEHOBI, adbAETHAbl U KETOHBI,
KapOOHOBBbIE KHUCIIOTBI M HUX MNpou3BoAHbIE). [IpakTHueckoe NPUMEHEHUE ATUIICHIVIMKONS, T[JIMLEPHHA,
¢denona. [lpumenenue popmanbieruia, aeTaibAeruaa, yKCyCHON KUCIOTHI.
MBpI1a Kak COJI BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIHE CBOWCTBA MBLIA;
— a30TcoJepKalie COeTUHEHUs (aMUHBI 1 aMUHOKHCIIOTHI, OCJIKH).
Knaccudukauus ©  0COOEHHOCTM  OpraHudeckux peakuuil. PeakunonHele 1eHTpbl. Pagukansl.
[IepBoHayanbHBIE MOHATUSA O TUIIAX U MEXAHU3MaX OPraHUYECKUX PEaKIUH.
IIpakTHYecKkue 3aHATHS
Pemrenne nenoyex npespamieHuil Ha TEHETUYECKYIO CBSI3b MEXKy KJIaCCaMU OPraHUYECKUX COCIMHEHUM C
COCTaBJICHUEM HA3BaHUU OPraHUYECKUX COCIAUHEHUN 110 TPUBUAIBHON MU MEXIYHAPOIHOU
CHUCTEMAaTHUYECKON HOMEHKJIAaType. Pemenne pacueTHBIX 3a7a4 110 YPAaBHEHUAM PEaKLUi C y4acTUEM
OpPraHUYECKHX BEILECTB.
JlaGopaTopHble 3aHATHUSA
JlabopaTtopHast pabota «[lonyueHne FTuIeHa U U3yUYCHHUE €0 CBOMCTBY.
[Tonmyuyenue »THUIICHA U3 ATaHOJA B Ja0OpATOPUU U N3yYEHHUE €ro (PU3NIECKUX U XUMUYECKHX CBOMCTB.
CocraBieHue peakuili NpUCOEIMHEHHUS U OKUCIIEHHsI Ha TpUMepe 3TujieHa. Pelenune pacueTHbIX 3a1a4 ¢
HCIIOJIb30BaHUEM ILUIOTHOCTH Ia30B 110 BOAOPOAY U BO3IYXY.
Tema 4.3. OcHoBHOe conep:kanne OK 01
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Opranuueckue
BEILIECTBA B
JKU3HEIESITEbHOCT
Y YeJIOBEeKa.
[TpousBoaCTBO U
MpUMEHEHUE
OpraHUYECKHUX
BEILIECTB B
IIPOMBIIUIEHHOCTH

TeopeTn'{eCRoe oﬁyqe}me

buooprannueckue coequnenus. [Ipumenenne u 6uoaorudeckas poib yriaeBoaoB. OKHCIEHUE YTIIEBOIOB —
UCTOYHHK YHEPTUH JKUBBIX OpraHu3MoB. O0IacTi nmpuMeHeHus: aMUHOKHCIOT. [IpeBpariieHust 6eIKoB MUK
B OpraHu3Me.

buonornueckue ¢ynkiuu OenkoB. buonormueckue ¢GyHKIuM KUpoB. Poib opraHuyeckoil XuUMHHM B
pelieHny npooJieM MuUIeBoi O€30MacCHOCTH.

HyxnenHoBble KMCIIOTBI: cocTaB U cTpoeHue. CtpoeHne HykineoTunoB. CoctaB HykinenHoBbIX kucioT (IHK,
PHK). Posib HyKJIEMHOBBIX KHCIIOT B )KU3HEESATEILHOCTH OPraHU3MOB.

IIpon3Bo/ICTBO OpraHMYECKUX BEIIECTB: NMPOU3BOACTBO MeTaHoJsa, nepepadorka HedTH. [lonmmyTHieH Kak
KPYITHOTOHHQ)KHBI MPOAYKT XHMHYECKOro Ipous3BoicTBa. [Ipmmenenune »stwiieHa. IIpomsBonacTtBo u
MIPUMEHEHHE KaydyKa U PE3UHBL.

CuHTeTHYECKHE U HUCKYCCTBEHHBIE BOJIOKHA, MX CTpOEHHE, CBOMCTBa. [IpakTuyeckoe HCIOJIb30BaHKE
BOJIOKOH. CHHTETHYECKUE TUICHKU: M3OJISIMS JUIsl IPOBOIOB, MEMOpaHBI JJIsl ONPECHEHHSI BOJBI, 3allUTHbIC
IUIGHKH [JIs aBTOMOOWJIEH, IUIacThIpU, XUPYprudeckue TNOBs3KU. HoOBBIE TEXHOIOTHMHU JaibHEHIIero
COBEPILEHCTBOBAHUS MTOJIMMEPHBIX MAaTEPUAIIOB.

Ponp oprannuyeckoil XMuMUM B peUIEHUH MPOOJIEM IHEPreTHUYECKOil 0e30MacHOCTH, B Pa3BUTUU MEIULIUHBL,
CO3JIaHUH HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOUYHUKOB YHEPTHH (IbTEPHATUBHBIE UCTOYHUKHU SHEPTHH).

IIpakTHYecKkue 3aHATHSA

Pemmenne npakTuKO-OpUEHTHUPOBAHHBIX 33/IaHUN TIO COCTABJICHUIO XUMHUYECKHUX PEAKIIUA, OTPAKAIOIINX
XHUMHAYECKYIO0 aKTUBHOCTh OPTraHMYECKUX COSIMHEHUH B Pa3IMYHBIX cpeAax (MPUPOIHBIX, OMOIIOTHIECKHUX,
TEXHOTCHHBIX ).

OK 02

Paznen 5. Kuneruyeckue M TepMOAMHAMHYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX PeaKkuui

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MPOTEKAHUS

OcHOBHOE€ CoAcpKaHuEC

TCOPCTH‘IGCKOQ oﬁyqeﬂne

Xumnueckue peakuuu. Knaccupukamuss XUMUYECKHX peakuuil: mo (a3oBoMy coCTaBy (TOMOTCHHBIE H
TETEPOTeHHBIE), M0 UCIIOJIB30BAHUIO KaTaau3aTopa (KaTaIMTUYECKUE U HEKATAIUTUYECKHUE).

OK 01
OK 02
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XUMHYECKHX CKOpOCTh peakluu, €€ 3aBHUCUMOCTh OT PAa3JIMYHbIX (PAKTOPOB: MPHUPOJBI PEArHPYIOIUX BEIIECTB,
peakiui KOHIICHTPAIIMK PEarupyrolux BEIIECTB, TeMmepaTypsl (mpaBwio Bant-I'odda), miomanum peakunoHHOM
NIOBEPXHOCTH, HAJIMYKSI KaTaiau3aropa. Poib kaTain3aTopoB B IPUPOE U POMBIIIIICHHOM ITPOU3BOJICTBE.
DHeprusi akTUBAIlMU. AKTHBHPOBAHHBIN KomIulekc. Karamuzatopbl M katanus. Poib KaTanu3atopoB B
NPUPOAE U TPOMBIIIICHHOM ITPOU3BOJICTBE.
JlabopaTtopHble 3aHATHS
N3ydyeHne 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW peaKIMH OT KOHIICHTPAIMH PEearupyroliux BeUIECTB U
TEMIIePaTypHhI.
1. JIaboparophas padora «OnpeneneHne 3aBUCKIMOCTH CKOPOCTH PEAKIMH OT KOHIICHTPAIUU Pearupyronmx
BemecTBy. MccinenoBanue 3aBUCUMOCTH CKOPOCTH PEaKLIUU OT KOHIeHTpauuu. OmnpeneneHne KOHCTAHTHI
CKOPOCTH peakluu rpaudecKuM METOIOM.
2. JTabopatopHas pabora «OmnpeaeneHne 3aBUCUMOCTA CKOPOCTH PEAKIMK OT TeMIepaTypbi». MccnenoBanue
3aBHCUMOCTHU CKOPOCTH PEAKIIMU OT TEMIIEPaTyphl. PacueT SHEpriy akTHBAIIMN PEaKIUH.
Pemrenne mpakTHKO-OpPUEHTHPOBAHHBIX 33aJaHU HA aHAIH3 (PAKTOPOB, BIUSIOMINX HA M3MEHEHHUE CKOPOCTH
XUMHYECKOW PEaKLUH.
Tema 5.2. OcHoBHoOe conep:kanue
Tepmonnnamuveck | Teopernueckoe oGyueHue OK 01
ue Knaccudukanus XuMHUECKUX peakiuii: mo TerioBoMy 3G (heKTy (3K30TepMHUYeCcKHe, YHAOTEPMUUYECKHUE), TIO OK 02
3aKOHOMEPHOCTH  |oGpaTUMOCTH (0OpaTuMble 1 HeoOpaTuMbie). TemnoBsie 3hPexThl XuMuuecknx peakiuil. TepMmoxuMuyeckue
IIPOTEKaHNsA ypaBHeHUsA. OOpaTUMOCTh peakLuil.
XUMHUHICCKUX XUMUYECKOE paBHOBECUE U €ro CMEUICHHE MO/ ACUCTBUEM Pa3IUYHbIX (PAKTOPOB (KOHLIEHTPALUS PEareHTOB
peaKiui. WIM TPOAYKTOB peaklliu, JaBji€HHE, TeMIlepaTypa) A CO3[aHHsl ONTUMAJIbHBIX YCIOBUI HpPOTEKaHUs
PaBHOBeCHe XUMHUYECKHX TPOIIECCOB.
XUMHUYECKHUX [TonsiTrie 06 ’HTaNBNUM U dHTponUU. DHeprus [ udoca. 3akon ['ecca u cinencteusa u3 Hero. Ponb cmemenus
peaKuii PaBHOBECHUS B TEXHOJIOTHYECKHX MPOIECCaX.

JlaGopaTopHble 3aHATHUSA

JlaboparopHas padota «3yueHne BIUSHUS pa3IudHbIX (PAKTOPOB HA CMEIICHUE XUMUYECKOTO PABHOBECHUS».
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HccnenoBanue BIUMAHUSA U3MEHEHUS KOHLICHTPALMU BEIIECTB, PEAKLMU CPEbl U TEMIIEPATYPbl HA CMELICHUE
XUMHUYECKOr0 paBHOBecHs. CpaBHEHHE MOJIyYEHHBIX PE3YIbTAaTOB C TEOPETUYECKH MPOTHO3UPYEMBIMU HA
ocHoBe npuHiuna Jlelllarense.

Paznea 6. JAucnepcHbie cucTEMBI
Tema 6.1. OcHoBHoOE coepraHue OK 01
HucnepcHbie TeopeTnyeckoe o0yueHue OK 02
CHCTEMBI Hucnepcueie cucremsl. Komtonaaelie cucreMsl. ICTUHHBIE pacTBOPBL. OK 07
¢haxTOpBI HX PactBopenue kak Qusuko-xumuueckuid mpouecc. PactBopbl. CrocoObl MPUTOTOBIEHHS PACTBOPOB.
YCTOHYHMBOCTH PactBopuMocTs. MaccoBast 10y paCTBOPEHHOIO BellecTBa. lIpenenbHo QOMyCTUMBIE KOHLICHTPALMKA U UX

UCIIOJIb30BaHUE B OLIEHKE HKOJIOTHYECKOM O€301acHOCTH.

Knaccugukanus nucnepcHelx cucteMm Mo coctaBy. CrtpoeHue U (DaKTOpbl YCTOMYMBOCTH JUCHEPCHBIX

cucreM. Pacro3HaBaHHE HWCTHHHBIX PACTBOPOB, KOJUIOMIHBIX PAacCTBOPOB M TPYyOOAMCIEPCHBIX CHCTEM.

Crpoenne wmmuemisl. PaccenBaHne cBeTa NpU NPOXOXKIEHUM CBETOBOIO ITydyKa 4Yepe3 ONTHYECKU

HEoTHOpoAHYIO cpeny (3ddexra Tunmans).
Tema 6.2. OCHOBHOE coep:KkaHne OK 01
Uccnenoanne JlaGopaTopHble 3aHATHS OK 02
CBOMCTB
TACTEPCHBIX JlaGopatopHas pabota «HpI/IFOTOBJ'IeHI/I? paCTBOpOB»;
CHCTEM JUIs HX [IpuroroBneHre pacTBOPOB 3aJaHHOW (MOJSIPHOM) KOHIEHTpauuu (C MPAaKTUKO-OPHEHTUPOBAHHBIMU
HeHTHUKALIH BOIIPOCAMHU ), ONPEJEIEHNUE CPEIbl BOAHBIX PACTBOPOB.
Pa3nen 7.KadecTBeHHBbIe peakunu 00HAPYKeHUS] HEOPTAHMYECKUX U OPraHMYeCKHX BellecTB
Tema 7.1. OcHoBHoOE coepKaHue OK 01
O6Hapy>xeHue TeopeTnueckoe 3aHsAATHE OK 02
HCOpPraHM4eCKUX | KayecTBEHHbIE XUMUYECKUE PEAKIINU, XapaKTEPHbIE /111 OOHAPYKEHHSI HEOPraHMUECKHUX BEIIECTB (KaTHOHOB

KaTUOHOB U
AHHUOHOB

1 aHnoHOB). CocTaBieHNE ypaBHEHUN peakuuii oOHapy» eHus KaTuoHoB [-VI rpymnn u aHHOHOB, B T.4. B
MOJIEKYJIIPHOIN U HOHHOU (hopMax.
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Peakuuyn oOHapyKeHUs1 HEOPraHMYECKUX BEILECTB B PEaIbHBIX 00BEKTaX OKpYIKaroIIen Cpebl.

JlabopaTtopHble 3aHATHS

OOHapyKeHHe HeOpraHMYeCcKHX BemecTB (KaTHoHOB [-VI rpymnn uian aHHOHOB) C MCIIOJIB30BaHUEM
KAUECTBEHHBIX AHAIMTUYECKUX PEAKLHI.

1. JlaboparopHas paboTa « AHAIUTUYECKUE peakluu KaTuoHOB [-VI rpymmy.

[IpoBenieHne Ka4eCTBEHHbBIX PEAKIUI, UCIIOJIb3YEMBbIX JJI1 OOHAPYKEHUSI KATUOHOB | rpynmsl (Kaus,
HaTpus, Maruus, ammonus), II rpynns! Ha npumepe G6apust, 11 rpynme! — cBuHna, [V rpynmns! — anoMuHus,
V rpynnst — xenesa (II u III), VI rpynmnel — Hukenst. Onucanue Ha0JI0JaeMbIX SBJICHUN U COCTABICHUE
XMMHUYECKHUX PEaKIHH.

Tema 7.2.
O6Hapy>xeHue
OpraHU4YeCcKuX
BEIIIECTB
OTJICJIBHBIX
KJIACCOB C
UCIIOJIb30BaHUEM
Ka4€CTBCHHBIX
peaxkuui

OcHoOBHOe coiep:KaHue

HpaKTI/I'{eCKI/Ie 3aHATHUSA

KauecTBeHHBIE XUMHUUYECKHUE PEAKIIUH, XapAaKTEPHBIC 1JI1 OOHAPYKEHUS OT/IETBHBIX KJIACCOB OPTaHMYECKHUX
CoeMHEHUH: ()eHOJIOB, aJbICTHIO0B, KpaxMaia, YKCyCHON KUCIOThI, aMUHOKHUCIIOT U JP.

Jenatypanus OeIKOB IPH HarpEeBaHHUHU, IIBETHBIC PEAKIIUU OEJIKOB.
CocraBieHne KaUeCTBEHHbBIX PeaKLUii OOHAPYKEHHUS OPraHUYECKUX COSIMHEHUN OTAENbHBIX KJIACCOB.

JlabopaTtopHble 3aHATHS

OO6Hapy:keHne OPraHMYeCKUX COSAMHEHUN OTIEIbHBIX KIIACCOB.

1. JlabopaTtopHas pabora «KadecTBeHHbIE peakly Ha OTAENbHBIE KJIACChl OPraHUYECKHUX BEIIECTBY.
[IpoBeneHne KaueCcTBEHHBIX peaKUii, UCIIOIb3YEMBbIX ISl OOHAPYKEHUSI OPrAaHUYECKUX BELLIECTB Pa3INYHBIX
KJIacCOB: (DEHOJIOB, aJIbAETHIOB, KpaxMala, YKCyCHOM KHCIIOThI, aMUHOKHUCIIOT, Oe1KOB U J1p. Onucanue
HaAOJI0JAeMBbIX SIBJICHUH U COCTaBIIEHUE XUMUYECKUX PEAKLUH U/UIH CXEM.

2. JlabopartopHas padoTa «KauecTBeHHbIN aHAN3 OPraHUYECKUX COSIUHEHHH 10 PYHKIINOHAIBHBIM
CpYyIIIIaM».

[IpoBeneHne KauecTBEHHBIX PeaKIuii, UCIIOJIb3YEMBbIX ISl pACIIO3HABAHMS OPraHUYECKUX BEIIECTB
OTJCNIbHBIX KJIACCOB MO ()YHKIIMOHAIBHBIM IPyHIaM: Ha IPUMEPE AMUHOKHCIIOT M KapOOHOBBIX KUCIIOT,
CIHMPTOB U (PEHOJIOB, ATbJIETUI0B U KeTOHOB. OnrcaHne HabI0JaeMbIX SIBJICHUH U COCTaBIEHUE XUMHUYECKUX
peaKuuil u/Mim CXeM.

OK 01
OK 02
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IIpodeccnoHanbHO-OPHEHTUPOBAHHOE COAEPKAHME (COMEPKAHUE IPUKJIATHOTO MOXYJIS)

Pa3nen 8. Xumus B ObITY M NPOU3BOJACTBEHHOM /1eSITeJIbHOCTH YeJ10BEeKa OK 01
Tema 8.1. OcHoBHoOE coepxaHue OK 02
Xumust B ObITY M | TeopeTHYeCKOe 3aHITHE OK 04
NPOM3BOACTBEHHOM | Dxonornyeckas 6e30MacHOCTh MOCIEICTBHIA GHITOBOM U MPOM3BOICTBEHHOM IeATeNLHOCTH UeloBeKa, 4 OK 07
ACATCIBHOCTU CBsI3aHHasl ¢ IepepabOTKOM BEIECTB; MOUCK U aHAIN3 XUMHUYECKOW HHPOPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB
CJI0BCKa (HaydHas ¥ y4yeOHO-Hay4Hasl IUTepaTypa, CpeICTBa MaccOBOM nH(popmaIu, ceth UHTEpHET 1 pyTrHe).

Keiice (¢ yaerom Oyaytient nmpodeccuoHaIbHOM IeITeIbHOCTH) Ha aHaIM3 HH(GOPMAIIH O

MIPOU3BOICTBEHHON JIEATEIIbHOCTH YEJIOBEKA, CBA3aHHOMN C MepepabOTKON U MOJTYyYEHUEM BEIIECTB, a TAKXKE C

9KOJIOTMYECKOH 6€30IaCHOCTBIO.

IIpakTH4yeckune 3aHATHSA 5

3ammTa keiica: [IpencraBieHue pe3yabTaTOB pelICHUs KEWCOB (BBICTYIIJIEHUE C ITPE3EHTAINEH )

IpomexyTounas arrectanus (1udepeHMPoOBaHHBI 3a4€eT)

Bcero 134

27




3. YcaoBus peajM3anui NporpaMMbl 00111e00pa3oBaTeJbHOI JTHCIUILINHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHAJIbLHO-TEXHUYECKOMY
ol0ecne4eHn 10

Jns peanuzanyii TporpaMMbl JUCHUIUIMHBL JTOJKHBL OBITH MPEAYCMOTPEHbI
CJIeIYIOIME CTeIabHbIC TIOMEIEHUS: YUeOHbI KaOMHET XUMUU U/WIH y4eOHOM
XUMUYECKO J1abopaTopum.

O6opynoBaHue y4yeOHOro KkaOuMHeTra (HAIJISIAHbIE TOCOOMA): HAOOPHI
HIAPOCTEPKHEBBIX MOJENIEH MOJEKYJ, MOJEIH KPUCTALIUYECKUX PEIIETOK,
KOJUICKITUU TIPOCTBIX ¥ CJIOXKHBIX BEIICCTB W/WIM KOJUICKIIMH TIOJUMEPOB;
KOJUIEKI[MS TOPHBIX IMOPOJ, W MHUHEpaioB, Tabmuiia MeHpaeneeBa, ydeOHbIE
(¢uabMbl, TUPPOBBIE 00pPa30BaTEIbHBIE PECYPCHI.

Texnuyeckue cpeacrBa o00y4eHHsi: KOMIBIOTED C  YCTPONCTBaMH
BOCIIPOU3BEACHUSI 3BYKa, MPUHTEP, MYJbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPe3eHTEp ISl IPE3CHTALIHIA.

O6opynoBanue sadopaTopun U padbo4ux MecT Ja0OpPaTOPUU: MEH3YPKH,
MUIMETKU-KANeIbHULIBl, TEPMOMETPBI, MHUKPOCKOM, JIYNbl, MPEAMETHbIE U
MOKPOBHBIE CTEKJIA, IUJIAHIIETHl JUISI KaleldbHBIX peakiuil, (QuIbTpoBaiIbHAs
Oymara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKH, PE3WHOBBIC MPOOKH, (DOHAPUKH,
HA0Op PEAaKTUBOB, CTEKISHHBIE MAJIOYKH, IITATUBBI JUISI TPOOHPOK; MEpHBIC
IUJIMHAPHI, BOPOHKU CTEKJISTHHBIC, BOPOHKH JEIUTENbHbIE nuiuHapuueckue (50-
100 ™), cTynku ¢ mecTUKoM, (GappopoBble YalllKd, HTUHUETHI, (UIBTPHI
OyMa)kHbIe, Bara, MapJis, YacOBbIE CTEKJa, JJICKTPOIUTUTKU, JaOOpaTOPHBIE
IITAaTUBBI, CIUPTOBBIE TOPEIKU, CIUYKH, TPUOOp ISl MOJy4deHUs Ta3oB (WU
poOupKa C Ta300TBOJAHOW TPYOKO#), mepiKaTenu st TPOOUPOK, CKISTHKH IS
XpaHEHHUsI peaKTUBOB, Pa3JaTOYHbIC JIOTKH; XuMudyeckue ctakansl (50, 100 u 200
MJ1); IINATENW; MUHIETHI; TUTEIbHbBIE HIUIILbI, CEKYHIOMEPBI (TallMepbl), MEpHbIC
npobupku (Ha 10-20 mut) u mepabie konosI (25, 50, 100 u 200 M), BoasiHas GaHs
(WM TepMOCTAT), CTEKJISTHHBIE MAJI0YKH; KOHUYECKUE KOJIOBI N1t TUTpoBanus (50
u 100 mi); WHAUMKATOpHBIE MOJOCKW Juisi ompexaenenuss pH u crangaprHas
UHJMKATOpHAs 1IKala; yHUBEPCAIbHBIN MHAUKATOP; uneTku Ha 1, 10, 50 miu (um
no3atopsl Ha 1, 5 u 10 mut), OropeTku A1l TATPOBAHMS, MEAUIIUHCKHE IIMPULIBI HA
100-150 mu, mabopaTopHbIC /UM aHATUTHYECKUE BEChl, pH-MeTphI, CyIIUIBHBIN
mkad, u ap. 1abopaTopHoe 000pyI0BaAHUE.

3.2. HuopmanmonHoe odecneveHne pean3anuu NporpaMmmbl

OcHoOBHbIE IeYaTHbIE U3TAHUS
1. Andunorenora, U. B. Xumusa: y4yeOHUK U MPaAKTUKyM ISl CPEIHETO

npodeccuonanbHoro oopazoranus / . B. Audunorenosa, A. B. babkos, B.
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A. TlonkoB. — 2-e u31., ucnp. u jaon. — MockBa: U3gaTenscTtBo FOpaidt,
2022. — 291 c.

. lleromuxuna, H. A. OOmas xumusa: yueOnuk s CIIO / H. A.
[leromuxuna, JI. B. Munaesckas. — Cankt-IletepOypr: Jlans, 2021. —
164 c.

Huxonbckuii, A. b. Xumusa: y4yeOHUK W TIPaKTUKYM JJisi CPEIHEro
npodeccruonansHoro odpazosanus / A. b. Hukonbsckuii, A. B. CyBopoB. —
2-¢ u3., nepepad. u gorn. — Mocka: M3narensctBo FOpaiit, 2022. — 507
c.

. Xumus: yueOHUK JUIsi cpefHero npodeccuonaabHoro oopasoBanus / FO. A.
Jle6enes, I'. H. daneeB, A. M. T'ony6es, B. H. IllamoBan; mox ooOmieit
pemakimenr I'. H. ®daneeBa. — 2-¢ u3m., mepepab. u mon. — Mockaa:
NznarensctBo FOpaiit, 2022. — 431 c.

JlonoJIHUTEIbHbIE UCTOYHUKHU

1. Xumus. 10 kmace. YroyOn€uusiii ypoBens : yueOnuk/ B.B. Epemun,
H.E. Ky3smenko, B.M. Tepenun, A.A. Ipo3nos, B.B.Jlynun; nox pen.
B.B. Jlynuna. — M.: IlpocBemienue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 kmace. YroyOnéuusiii ypoBens : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. [Ipo3nos, B.B. Jlynun; nox pea. B.B. Jlyauna. — M.:
[IpocBemenue, 2022. — 478, [2] c.: un.

3. Xumus. YruyOnennold  ypoBeHb. 10—I11 kmaccel:  pabouas
nporpamma Kk JuHuu YMK B.B. Jlynuna: yueOHo-meroguueckoe nocooue /
B.B. Epemun,
A.A. Jlpoznos, U.B. Epemuna, 2.}0. Kepumos. — M.: Jlpoda, 2017. —
324, [1] c.

4, Meroauueckoe mocobue k yuyeonuky B. B. Epemmna, H. E.
Ky3pmenko,

B.W. Tepenuna, A. A. [lpo3aoBa u Jip. «XuMusl. YTIIyOJICHHBIN YPOBEHBY.
10 xmacc / B. B. Epemun, A.A. JIpo3nos, U.B. Epemuna, B. 1. Maxonuna,
O. 1O. Cumonoga, 2.10. Kepumor. — M.: Jlpoda, 2018. — 339 c. : un.

S. Meroauueckoe mnocobue k yueOHuky B. B. Epemuna, H. E.
Kyssmenko, A. A. Jlpo3agoBa u ap. «Xumusl. YTIIyOJIeHHBINH ypoBeHBY. 11
kiacc / B. B. Epemun, A.A. JIpoznos, U.B. Epemuna, H.B. Bonkosa, H.B.
®upcrosa, 2.10. Kepumos. — M.: JIpoda, 2018. — 423 c. : ni.

6. I'ycera, E. B. Xumusa mis CI1O: yuebHO-MeToan4eckoe nocodue / E.
B. I'yceBa, M. P. 3uranmmna, /1. . KynukoBa. — Kaszaus: KHUTY, 2019.
— 168 c. — ISBN 978-5-7882-2792-4. — Tekct: anekTpoHHbIi // Jlausb :
AJIEKTPOHHO-OMOIMOTEUHAs cucrema. — URL:
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4 KOHTPOJIb M OLIEHKA Pe3yJbTATOB 0CBOECHUsI 00111e00pa3oBaTeIbHOM
AUCUMILTAHBI

KoHTpoib ¥ oOnEHKa  pe3yJabTaTOB  OOYy4YEHHMS  OCYILUECTBISETCS
IpenojaBaresieM B  NPOLECCE MPOBEACHUS  MPAKTUYECKUX  3aHATUA U
7a00paTOPHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS OO0YyYarOIIUMUCS
WHIUBUIYAIbHBIX 3aJaHUi, TMPOEKTOB, HCCIEAOoBaHUN. Pesynbrarel oOydeHHS
OTIPEICIISIFOT, YTO OOYyYaroIuecs JOJDKHBI 3HAaTh, TOHUMATh U JEMOHCTPUPOBATH
10 3aBEPIICHUU U3YUCHUS TUCIUTIIINHBI.

Jnst dopmupoBaHus, KOHTPOJS W OLEHKH PE3yJIbTaTOB OCBOCHUS Y4YeOHOMU
JUCHUIUIMHBI UCTIONB3YETCSl CUCTEMAa OIIEHOYHBIX MEPOIPUSTUI, MTPEICTABIISIONIAS
co00Ol KOMIUIEKC Y4YeOHBIX MEPONPHUATHUM, COTJIACOBAHHBIX C pe3yJbTaTaMu
obyuenuss u chopmyiaupoBaHHeix ¢ ydetom @DPI'OC COO (mpeaMeTHbIC
pe3yabtarsl o auciuiuae) u @IroC CIIO.

Ne Mopym / Pasnen Pe3yabTaT 00yueHus OueHovHbIe MEePONPUATHS OK
/ Tema
| |OcHoOBHOIT MOaYJIb
1 |Pa3nen 1. ®opMyaMpoBaTH 0a30BbIE
OcHoBBI MOHSATHS U 32aKOHbI XMMHUH
CTpOeHus
BellecTBa

1.1 |Crpoenue atomoB |CoCTaBIATh XUMUYECKHE 1. Tect «CtpoeHne aToMOB OK 01
XUMHUYECKHX bopMyIbl COEAMHEHUH B XUMHUYECKHX 3JIEMEHTOB U
AIIEMEHTOB U COOTBETCTBHUU CO CTENEHBIO |[IPUPOIA XUMUUECKON CBAZH.
npupoza OKHCJICHUSI XUMHUYECKHUX 2. 3ajauu Ha COCTaBJIEHHE
XUMHUYECKOU 3JIEMEHTOB, UCXOMS U3 XUMHUYECKHX (POpMYIT
CBSI3U BaJICHTHOCTH U JIBYXaTOMHBIX COE€JIMHEHHUI

3EKTPOOTPHUIATENLHOCTH  |(OKCHUIOB, CYJIb(UIOB,
TUAPUJIOB U T.I1.).

1.2 |[lepuonnueckuii |XapakTepuzoBaTh [Ipaktuko-opuentuposanupie |OK 01
3aKOH M TaOJMuIla |XMMHUYECKHE 3JIEMEHTBI B |TEOPETUYECKUE 3a/1aHuUs Ha OK 02
J.. MenneneeBa |COOTBETCTBUH C UX XapaKTePU3AIUI0 XUMUYECKHUX

IIOJIOXKEHUEM B 371eMeHTOB: «MerTamndyeckue /
NePUOANYECKON CUCTEME  |HEMETaJNInYecKue CBOWCTBA,
XMMHUYECKHX 3JIEMEHTOB 3JEKTPOOTPHULATENBHOCTD U
JA.N. Menneneesa CPOZICTBO K 3JIEKTPOHY
XUMUYECKHUX HJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHHUEM U
II0JIO’KEHUEM B IIEPUOIUYECKOM
CHUCTEME XUMUYECKUX
snemenToB JI.U. MenaeneeBay.
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Monyasb / Paznen

Ne PesyabTaTt 00yuenust OueHo4YHBIC MepONIPUATHS OK
/ Tema
2 |Pa3gen 2. Cocrasasatb ypaBHenusi 1 | KonrposabHnasi padora

Xumunueckue cXeMbl XMMHUYECKHX «CTpoeHue BellecTBa U
peaKkuuu peakuuii XMMHYECKHe Peaknun»

2.1 |Tunsr CocraBisTh peakuuu 1. 3agaum Ha cocTaBieHHE OK 01
XUMHYECKHUX COCJIMHEHUS, PA3JIOKEHNU, |ypaBHEHUH pPEaKIUil:
peakuuit oOMeHa, 3aMelleHus, — COEIMHEHMS], 3aMEILEHUS,

OKHCIIUTEIIbHO-
BOCCTAHOBHTEIJIEHBIC
PEaKIH U peaKiuu
KOMILJIEKCO0Opa3oBaHus (Ha
npumepe
T'HJIPOKCOKOMITIEKCOB
QITIOMUHUS U LIMHKA) C
y4acTHEeM HEOpPraHMYECKUX
BEILIECTB

pazyioxeHusi, 0OMEeHa U peaKIuii
C y4acTHEeM KOMIUIEKCHBIX
COelMHEHUH (Ha mpumepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS U LIUHKA);

— OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN C
UCIIOJIb30BaHUEM METOJa
JNIEKTPOHHOTO OanaHca;

— C y4acTHeM KOMIUIEKCHBIX
coeTMHEHUH (Ha mpuMepe
TUAPOKCOKOMIUICKCOB ITUHKA U
AJTIOMUHUSA ).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTEePUCTUK MPOTYKTa
peaklyy COeTMHEHMS; MaCCOBOM
WM 00bEMHOM JTOJI BBIXO/1a
MPOAYKTA PEaKUU COSAMHECHHUS
OT TEOPETUYECKH BO3MOYXKHOTO;
00BEMHBIX OTHOILIEHUH Ia30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILECTB U MPOJIYKTOB PEAKIINH;
Macchl (00BEM, KOJTHUECTBO
BELIECTBA) IPOJYKTa peaKku,
€CJIM OJIHO U3 BEUIECTB JJaHO B
BUJIE PACTBOPA C ONPEICICHHOMN
MacCOBOM J0JIEW pacTBOPEHHOTO
BEIIECTBA.
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Monyasb / Paznen
/ Tema

PesyabTaTt 00yuenust

OueHo4YHBIC MepONIPUATHS

OK

2.2

DIIEKTPOIUTHUECK
ast TUCCOLIMALNAA U
WOHHBII 00MEH

CocTaBmisTh ypaBHEHUS
XUMHYCCKHX PEaKIHH
HOHHOro oOMeHa ¢
y4acTHeM HEOPTaHUIECKUX
BEIIIECTB

1. 3aganus Ha cocTaBlEeHHE
MOJICKYJISIPHBIX U MOHHBIX
pEaKLHii C y4acTHEM OKCHJIOB,
KHCJIOT, OCHOBaHUM U COJICH,
MOHHBIX pEaKUUN TUAPOIH3a
COJIEH, YCTAaHOBJICHUE
U3MEHEHHUSI KUCJIOTHOCTH CPEJIbI.
2. JlJabopaTtopHnas pabota
«Peakuuu ruiponunza.

OK 01

Pa3nean 3.
Crpoenne n
CBOMCTBA
HEOPraHu4YecKuX
BellleCTB

HcciienoBarb cTpoeHue
CBOIICTBA
HEOPraHMYeCKHX BellecTB

Kontposbnas padora
«CBOMCTBa HEOPraHHYECKHUX
BelIeCTB)»

3.1

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccuduuuposatsb
HEOpraHNYEeCKUe BELeCTBa
B COOTBETCTBHH C UX
CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTAaHMUECKHUX
BEUIECTB UCXOJI U3 UX
XUMHYECKOH (OPMYITBI HITH
COCTaBJICHUE XUMHUYECKOU
(bopMyIIbI UCXOIS U3 HA3BAHHUS
BEIIECTBA 110 MEXKTyHAPOIHON
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3ajayu Ha pacyeT MaccoBOM
JONU (MacChl) XUMHUECKOTO
3JeMeHTa (COCTMHEHMS ) B
MOJIEKYJIE (CMeCH).

3. lIpakTrueckue 3a1anus Mo
KJacCU(pUKALIUK, HOMEHKIIATYPe
U XUMHUYECKUM (HOopMyTIaM
HEOpPraHMYECKUX BEIIECTB
pa3IMYHBIX KIIACCOB.

4. IIpakTuyeckue 3aaHus Ha
ONPEAEICHUE XUMUYECKOU
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BUa XUMHUYECKOU
CBSI3M M TUTIA KPUCTAJUTHYECKOM
peIIeTKH.

OK 01

3.2

dusuko-
XHUMHYECKHE
CBOMCTBaA
HeOpFaHquCKHX

YcranaBauBaTh
3aBUCHUMOCTB (PU3UKO-
XAMHYECKHX CBOWCTB
HEOPTaHUYECKHUX BEIIECTB

1. Tect «OcobennocTu
XHMHYECKHX CBOMCTB OKCHIOB,
KHCJIOT, OCHOBAHHUM,
aM(OTEPHBIX THIPOKCHIOB H

OK 01
OK 02
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Monyasb / Paznen

Ne PesyabTaTt 00yuenust OueHo4YHBIC MepONIPUATHS OK
/ Tema
BELICCTB OT CTPOEHUS aTOMOB U COJIe.

MOJIEKYJI, & TAKXKE TUIA 2. 3ajaHus Ha COCTaBJICHHE

KPUCTAJUIMYECKOM PEIIETKH |YPAaBHEHUM XUMHYECKUX
PEAKLHI C y4aCTHEM MTPOCTHIX U
CJIOHBIX HEOPraHUYECKHUX
BELIECTB: OKCHJIOB METAJIJIOB,
HEMETaJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEPHBIX THAPOKCHIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOLINX UX CBONCTBA
U CIIOCOOBI MOTYYESHHUS.
3. IlpakTuKO-OpMEHTHPOBAHHBIE
TEOPETUYECKHE 3a1aHNs Ha
CBOICTBA U MOJIy4YECHHE
HEOPraHUYECKUX BEILECTB.
4. JlTaboparopHas paboTa
«CBoiicTBa METAIOB U
HEMETAJIJIOBY.

3.3 |[IpousBoxacTBO O6ocHoBbIBaTh 3HaueHue U |[Ipaktuko-opuentuposannsie |OK 01
HEOPraHWYECKUX |[IPUMEHEHNE 3a1aHUS TIO COCTABIIEHUIO OK 02
BELIECTB. HEOPraHMYECKUX BEIIECTB B |XUMHUUECKHUX PEAKIIHi ¢
3HaueHue u OBITOBOM U y4aCTHEM HEOPraHUYECKUX
IIPUMEHEHHE B IIPOM3BOJCTBEHHON BELIECTB, UCIIOJIb3YEMBIX I UX
OBITY M Ha JeSITEIbHOCTH YEJIOBEKA UX |MACHTUDHUKALMY U
IIPOU3BOJCTBE (U3UKO-XUMUYECKUMHU IPOMBIIIJIEHHBIX CIIOCOO0B

CBOMCTBaMH IOy 4YEHMUS.

4 |Pa3nex 4. HccnenoBars ctpoenue u | KonrposabHas padora
Crpoenne n cBoiicTBa oprannveckux |«CrTpoeHue u CBOMCTBA
CBOICTBA BeleCTB OPraHHYeCKHX BelleCTB
OPraHu4YeCKuX
BellecTB

4.1 |Knaccudwukanus, |Kmaccupunumposars 1. 3agaHus Ha cOCTaBICHUE OK 01
CTPOEHHE U OpraHMYECKHE BEIIECTBA B |HAa3BaHUI OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEIMHEHUH 110 TPUBHAIBHOU
OpraHNUYECKHUX CTPOEHUEM WJIM MEXAYHAapOJHOU
BEILIECTB CHUCTEMAaTHYECKOU

HOMEHKJIaType.

2. 3agaHnsg Ha COCTABJIEHHE
MOJIHBIX U COKPAIIEHHBIX

CTPYKTYPHBIX (hOpMyII
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Monyasb / Paznen
/ Tema

PesyabTaTt 00yuenust

OueHo4YHBIC MepONIPUATHS

OK

OpraHUYECKHX BEIECTB
OTJEJBHBIX KJIACCOB.

3. 3a1aun Ha ONpeeTICHUE
npoctenmien GopmMyIibl
OpPraHUYECKON MOJIEKYJIBI,
HCXOJISI U3 DJIEMEHTHOI'O COCTaBa
(B %).

4.2

CaoiicTBa
OPraHUYEeCKHUX
COeIMHEHU N

VYcraHaBiuBaTh
3aBHCHUMOCTB (PU3UKO-
XUMHUYECKHX CBOMCTB
OpPraHWYECKHX BEILIECTB OT
CTPOCHHS MOJIEKYJI

1. 3aganus Ha coCTaBICHNE
YPaBHEHUN XUMHUUYECKUX
peakiuii ¢ yyactueM
OpraHUYEeCKHUX BEIECTB HA
OCHOBAaHUU UX COCTaBa U
CTPOCHHSI.

2. 3amaHus Ha COCTaBJICHUE
YpPaBHEHUN XUMUYECKUX
peaKIMil, HWIUTIOCTPUPYIOIIHNX
XUMUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX PEaKLUi U
TE€HETUYECKOM CBA3HU
OpPraHWYECKHX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTtHble 3a1auu 1o
YPaBHEHUSIM PEAKIIHUI C
Y4aCTHEM OPraHUYECKUX
BEILIECTB.

4. JIaboparopnas pabota
«ITomyuenue sTuneHa u
V3YUYECHHUE ETO CBOMCTBY.

OK 01
OK 02

4.3

OpraHuueckue
BEILIECTBA B
KHU3HENIEATEIBHOC
THU YE€JIOBEKA.
IIpousBoncTBo u
MIPUMEHEHNE
OpraHNYEeCKHUX
BEIIIECTB B
MPOMBIIIVIEHHOCTH

OO00CHOBBIBATh 3HAYEHUE U
MPUMEHEHNE OPTaHUYECKHUX
BEIISCTB B OBITOBOM U
MIPOU3BOICTBEHHOMN
JIeSATCIIbHOCTH YEJIOBEKa UX
(bU3UKO-XUMUYECKUMU
CBOMCTBaMH

[TpaKTHKO-OpHEHTHPOBAHHBIC
3a/1aHus 110 COCTABJIEHHIO
XUMHUYECKHUX PeaKui ¢
y4acTHEM OPTaHHYECKUX
BEIIECTB, UCIIOJIb3YEMBbIX IS UX
uAeHTU(UKAIIY B OBITY U
IIPOMBIIIICHHOCTH.

OK 01
OK 02
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Monyasb / Paznen

Ne PesyabTaTt 00yuenust OueHo4YHBIC MepONIPUATHS OK
/ Tema
5 |Pa3gen S. HccnenoBars paBHoBecue [Konrpoabnas padora
KuneTn4yeckue u (M CKOPOCTh XUMHYECKUX |«CKOPOCTH XUMMHUYECKO
TepMOJAMHAMMYEC |peaKIui peakuuu U XuMHU4ecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peakuuii

5.1 |Kunernueckue HccnenoBath BIusiHue 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTpaLuu BBIOOP: OK 02
IIPOTEKAHUS pearupymomux Bemects 1 |— «OnpezeseHne 3aBUCHMOCTH
XUMHUYECKUX TEMIIEPATYPHI HA CKOPOCTh  |CKOPOCTH PEAKLIUU OT
peakuuit XUMHUYECKHUX PeaKIHii KOHIIEHTpAIlUU pearupyronmx

BELIECTBY;

— «Ornpeenenue 3aBUCUMOCTU
CKOPOCTH pEaKLUU OT
TEMIIEPATYPBI».

2. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHNs Ha
aHanu3 (aKTOPOB, BIUSIONINX
Ha U3MEHEHUE CKOPOCTH
XUMHYECKOW PEAKIUH.

5.2 |Tepmomunamudec |McciiemoBaTh BIUSHUE 1. 3agaun Ha pacueTs! TeroBsix [OK 01
KHe U3MEHEHHS KOHIIEHTpauuu |3 dexToB xumuueckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIMH CPEMBI U |U ONIPENEIECHUE TUIIA PEAKIINH
IIPOTEKAHUS TeMIIepaTypbl Ha cMelleHHe | (10 TernaoBoMy 3P PexTy: 3K30-
XUMHUYECKUX XMMHUYECKOI'O PABHOBECHUS  |M SHJOTEPMUYECKHE).
peakuui. 2. IIpakTHKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3a/1aHus Ha IPUMEHEHUE
XUMHYECKHUX npunuuna Jlelllarense ns
peakuui HaXO0XKJICHUs HAIIPABJICHUS

CMEIIICHHS paBHOBECHSI
XUMUYECKON PEaKIIUK U aHAJIN3
(bakTOpOB, BIUSIONINX HA
CMELICHNE XMMHYECKOTO
paBHOBECHS.
3. JJabopaTtopHnas pabota
«3yueHune BIUSHUS pa3Iu4YHbIX
(axTOpOB Ha CMEIICHNE
XMMHYECKOIO PABHOBECHS.

6 |Pa3mes 6. HccnenoBars qucnepcHblie | KonTposbHasi padoTa nmo reme

JAucnepcHbie CHCTEMBI «JlucnepcHbie cUCTEMbI»
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Monyasb / Paznen

Ne PesyabTaTt 00yuenust OueHo4YHBIC MepONIPUATHS OK
/ Tema
CHCTEMBI
6.1 |ducnepcHbie PaznuyaTh UCTUHHBIE 1. 3ajaun Ha NPUTOTOBIICHHUE OK 01
CHCTEMBI U pacTBOPBI, KOJUIOUHBIE pacTBOpPOB. OK 02
(bakTophI KX pacTBOpPHI U 2. ITpakTHKO-OpUEHTUPOBAHHBIC
YCTOWYMBOCTHU rpy0oauciepCHbIE CUCTEMBI | paCUETHBIE 3aJJaHHs Ha
Ha OCHOBE XUMUYECKOTO JUCIIEPCHBIE CUCTEMBI,
9KCIEPUMEHTA UCTIONIb3y€eMbIE B OBITOBOW U
MIPOU3BOICTBEHHOM
JeSTEIbHOCTH YEJIOBEKa.
6.2 |HUccnenoBanue HUccnenoBats Gpusnko- JlaGopatopHas pabota (Ha OK 01
CBOWCTB XMMHUYECKHE CBOMCTBA BBIOOD):
JUCTIEPCHBIX pa3INYHbIX BUIO0B — IIpuroroBieHne pacTBOPOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HccnenoBanue nucnepcHbIX
CUCTEM.
7 |Pa3men 7. HccaenoBaTh CBOMCTBA
KavecTBeHHbIC |OpraHM4ecKHX U
peaKkuuu HEOPraHMYeCKNX BellecTB
o0HapyKeHHs € HCI0JIb30BAHHEM
OPraHN4YecKNX U |KauyeCTBEHHBIX peaKIui
HEOPraHMu4eCKHUX
BeIECTB
7.1 |OGHapyxeHHe HccnenoBaTh 1. JlTabopaTopHas pabota (Ha OK 01
HEOPraHWYECKUX |Ka4YeCTBEHHBIC PEAKIINU BBIOOD):
KaTHOHOB U HEOpPraHUYECKUX BEIIECTB |— AHAJIUTUYECKHE peaKkLnu
aHHOHOB KaTuoHOB [-VI rpym;
— AHaJIUTUYECKHE PEaKIUn
aHHOHOB.
2. IIpakTnueckue 3a1aHns HA
COCTaBJICHUE YPAaBHEHUM
peaxiuii oOHapy>KeHUs
KkaTuoHOB [-VI rpynn u
aHHOHOB, B T.4. B MOJIEKYJISIPHOM
¥ MOHHOM (popmax.
7.2 |ObHapyxeHue Uccnenosath 1. JlaboparopHas paboTa (Ha OK 01
OpraHUYECKHUX KaueCTBEHHbIE PEAKIINU BBIOOD):
BEIIIECTB OpPraHNYecKHX coelnHeHui |— KauecTBeHHBIE peakunu Ha
OTJEJIBHBIX OTJEJIbHBIX KJIACCOB OT/EJIbHBIE KI1aCChl
KJIACCOB C OpraHUYECKHX BEIIECTB;
MCII0JIb30BaHUEM — KauecTBeHHblIif aHau3
Ka4eCTBEHHBIX OpPraHMYECKHUX COSIUHEHUM 110
peaxuui (YHKLHMOHAJIBHBIM IPYIIIIAM.

2. [IpakTueckue 3aJlaHus Ha
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Monyasb / Paznen

Ne PesyabTaTt 00yuenust OueHo4YHBIC MepONIPUATHS OK
/ Tema
COCTaBIIEHHE KaYeCTBEHHBIX
peakuuit oOHapyKEHUS
OPraHUYEeCKUX COECTUHEHUH.
Il |[IpukaaaHoii Mmoayab
8 [Pa3pgex 8. OuenuBath nociaeAcTBUs |3amuTa Keica (¢ y4eToM
Xumus B ObITY M |OBITOBOM U Oynymiei npogeccuoHaNbLHOM
NMPOM3BOJACTBEHH |NPOM3BOACTBEHHOI JesiTeJIbHOCTH)
0ii 1eITeJIbHOCTH |1eATeJIbHOCTH YeJIOBEKA C
YeJI0BeKa MO3MLMH IKOJIOTHYECKOMN
0e301macHoOCTH
Xumus B ObiTy 1 |OnieHuBaTh nocneactsus — |Keiic (¢ yuerom Oymymieit OK 01
MIPOU3BOACTBEHHO |OBITOBOM M npodeccuoHaNbHON OK 02
U IeATEIbHOCTH  |IIPOU3BOACTBEHHOMN NeSATEIBHOCTH) OK 04
YeJI0BeKa JEATENIbHOCTH YesioBeKa ¢ | Bo3MoskHbIE TeMbI KEHCOB: OK 07
MO3UIUH AKOJIOTMYECKOM 1. Tlorenenue knumara u
0€e30I1acCHOCTH BBICBOOOKIEHUE T'a30BbIX
TUAPATOB CO JHA OKeaHa.
2. bynyuue matepuansl s
aBWa-, MaIIUHO- U
nprUOOPOCTPOCHHUS.
3. HoBble MaTepuansl 1uist
COJIHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
pPaCTUTEIBHBIX MPENapaToB.
9.1 |Pa3nen 9.1. HNuTepnperupoBarth 3amura yyeOHo-
HccnenoBanue H |XUMHYECKHeE NMPOLECCH] M [MCCIEA0BATEIBCKOI0 MPOEKTA
XUMHYECKUI siBJIeHus B Onocgepe (c yueTom Oymymeii
aHaIu3 00beKTOB npogeccuoHaIbHOU
onocdepni AesiTeJIbHOCTH)
9.1.1{OcHoBBI Boinmonusate nonusiil uka | 1. JlabopaTtopnas pabora OK 01
nabopaTopHOU AKCTIEPUMEHTAIBHOTO «OcHOBBI Ta0OpaTOPHOU

IMPAKTHUKU B
npodeccuoHabH
BIX JTAOOPATOPUSIX

UCCIICIOBAHHS C
COOJTIO/ICHUEM TTPABUIT
6e301acHOro ooparieHus ¢
BEILIECTBAMH U
71a00paTOPHBIM
000py10BaHHEM

MIPAKTUKI.

2. TumnoBsle pacueTsl 110
TEMAaTHUKE IKCIIEPUMEHTA.

3. 3aga4yy Ha BLIUMCICHUE
CpEeIHEro 3HaUeHUs
HKCIIEPUMEHTAJIbHBIX JIaHHBIX,
MOTPEUTHOCTH.

4. IpencraBneHue pe3ynbTaToB
AKCTIEPUMEHTA B Pa3TMIHON
dbopwme (Tabmuna, rpaduxk,
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Monyasb / Paznen
/ Tema

PesyabTaTt 00yuenust

OueHo4YHBIC MepONIPUATHS

OK

OTYET, TOKJIAJl, IPEe3CHTALIs).

9.12

XUMHAYECKUH
aHanu3 npod BOABI

HccnenoBats XUMHUUECKUN
COCTaB TIPOO BOBI

1. Tect «CBoiicTBa U cOCTaB
BOJIBD.

2. 3ananue « XMMUYECKHUI
COCTaB BOJIbI, THIT BOABI
CIOCOOBI ee MPUMEHEHUS (C
HCIIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHUUECKUE 3aJJaHUsl Ha
COCTaB BOJbI U CIIOCOOBI
BBIpaXCHHs KOHIIEHTpAIUi U
nepecyeT KOHICHTpaui (¢
WCIIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa Ha
BBIOOD:

— OuucTKa BOJBI OT
3arpsA3HEHUN;

— Onpenenennie pH Boabl 1 ee
KHUCJIOTHOCTH;

— OmnpeneneHne KECTKOCTH
BOJIBI M CITOCOOBI €¢
YCTpaHEHHUSI.

OK 01
OK 02
OK 07

9.13

XUMHYECKUI
KOHTPOJIb
KadecTBa
MPOAYKTOB
MMUTaHUS

Hccnenopath XUMUUECKUIM
COCTaB IIPOAYKTOB ITUTAHUSA

1. Tect «Oprannueckue u
HEOpraHU4ecKue BEILEeCTBa,
BXOZSILME B COCTAaB IPOAYKTOB
TUTaHUS.

2. IIpakTHKO-OpUEHTHPOBAHHBIE
3aJlaHus 110 KyJIMHAPHOM
TEMAaTHUKE.

3. JlaboparopHas paboTa (Ha
BBIOOD):

— ObHapy>keHue HUTPATOB B
NPOAYKTaxX MUTAHUS;

— HccnenoBanue npoyKToB
NUTaHUS Ha HAIWYHE YTIIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HAaJIMYUE YIIIEBOJOB
(kpaxmaut, TJIFOKO3a, caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHAYECKUH
aHau3 nmpoo

HUccnenoBats XUMHUYECKUH
COCTaB POO TTOUBHI

1. Tect 1o TeMe «XUMHUYECKUUI
COCTaB HEOPTAaHUYECKUX U

OK 01
OK 02
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Monyasb / Paznen
/ Tema

PesyabTaTt 00yuenust

OueHo4YHBIC MepONIPUATHS

OK

ITOYBLI

OpPraHUYECKHUX YA0OpEHHI».
2. 3aganne «B3anMocCBA3L
COCTaBa MOYBHI, TUII TIOYBHI U €€
Ha3HAYCHUS.

3. JTaboparopHas paboTa (Ha
BBIOOD):

— OGHapy>xeHue
HEOPraHMYECKUX NMpUMeECEN B
po0ax MOYBHI;

— Omnpenenenne pH BogHOM
BBITSKKH ITOYBBI, €€
KHCJIOTHOCTH U HIEJIOYHOCTH.

OK 07

9.15

HUccnenosanue
00BEKTOB
o6uocdepsl

HccnenoBath XUMU4ECKU
coctaB 00bEeKTOB Onocheps
Ha TIpUMepe MPOTYKTOB
MIATAHUS, BOJbI U TIOYBBI

V4eOHo-1cClIe10BaTeIbCKUN
IPOEKT B 00J1acTH
HCCIIeI0OBaHus 0O0BEKTOB
ouocdepsl.

Bo3MoxHBIE TEMBI POEKTOB:
1. UccnenoBanue cocTaBa
MUHEPAIBHON BOABI U
PEKOMEHIALHH 110 €€
HCIIOIL30BAaHUIO.

2. UccnenoBanue
pa3pyLIAOLIEro 1EHCTBUS
IIPUPOJHON BOJBI HA
CTPOUTENIbHbIE MaTePHAIIBI.
3. CocraBiieHue MpoeKTa
IIBETHUKA/OTOpO/1a/caia B
3aBHCHMOCTH OT COCTaBa
MPOAHATM3UPOBAHHBIX TTOYB.
4. CocraBicHHE
cOaTaHCUPOBAHHOT'O MEHIO Ha
JIeHb (HEEIN0) B 3aBUCHMOCTH
OT COJEPIKAHUS XUMHUYECKUX
MaKpO ¥ MUKPODJIEMEHTOB B
NPOAYKTAaX MUTAHUS.

5. UccnenoBanue kauecTBa
MMUTHEBOM BOJEL.

6. UccrnenoBanue npod
BOJOINPOBOIHOM BOJBI HA
peaMET YCTpaHCHUS
JKECTKOCTH.

7. YcTpaHeHHE )KECTKOCTH BOJIbI
B CEIILCKOXO03SMCTBEHHOM

OK 01
OK 02
OK 04
OK 07
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Monyasb / Paznen

Ne PesyabTaTt 00yuenust OueHo4YHBIC MepONIPUATHS OK
/ Tema
JEATENBHOCTH.

9.2 |Pa3nen 9.2. HuTepnperupoBaTh Y4ebHo-HucCC/Ie10BATEIbCKHT
HccnenoBanue u |XUMHYeCKHe NPOLECCH] U [NPOEKT (¢ yueTom Oyayuieit
XHUMHYECKHI sIBJICHUS B TexHOochepe npogdeccuoHaIbHOM
aHAJIN3 00LEKTOB JAesITeJIbHOCTH)

TexXHOC(pepsl

9.2.1|{OcHoBBI Boinonusate nonusiit uka - | 1. JlabopaTtopnas pabora OK 01
nabopaTopHOU AKCTIEPUMEHTAITBHOTO «OcHOBBI Ta0OpaTOPHOU
MPAKTHKYU B UCCJICTIOBAHUS C MPAKTHKN.
npodeccuoHaNbH |COOIIOCHUEM TPaBUIT 2. TUMOBBIE PaCcYETHI 1O
BIX JIaOOpaTopusAxX |0e30macHOro o0palleHus C |TeMaTUKe SKCIIEPUMEHTA.

BEIIECTBAMH U 3. 3aauu Ha BHIYUCIICHUE
71a00paTOpPHBIM CPEIIHEro 3HaYeHUs
000pyAOBaHNEM IKCIIEPUMEHTAILHBIX IAaHHBIX,
HOTPEIIHOCTH.
4. IlpencraBneHue pe3yabTaToB
AKCIIEPUMEHTA B PA3JIMYHOU
dbopwme (Tabmuna, rpaduxk,
OTYET, JOKJAJl, IPE3CHTALUs).

9.2.2 | Xumuueckwii Uccnenoate xumuueckuii | 1. 3agaun Ha onpeneneHue OK 01
aHanu3 npood cocTaB Mpo0 TEXHUUYECKOW |METaJUIOB, HEOPIraHUYECKUX OK 02
TEXHUYECKOU BOJIEI QHMOHOB U OPraHUYECKUX OK 07
BOJIBI BELIECTB B TEXHUUECKON BOJIE

Pa3HOTO Ha3HAYCHMS.
2. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHYCCKHUE 3aJJaHUs Ha
COCTaB BOJbI U CIIOCOOBI
BBIPAXCHUS KOHIICHTPAIWHA 1
nepecyeT KOHLEHTpaui (C
UCTIOJIb30BaHUEM HOPMATHUBHBIX
JTIOKYMEHTOB).

3. Bamanne « XMUMHYECKUI
COCTaB TEXHUYECKOM BOJIBI, THII
BOJIbI 1 CITOCOOBI €€
PUMEHEHUs» (C
WCITOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JlTaboparopHnas paboTa (Ha
BBIOOD):

— Onpepenenue XJopuaoB
METOIOM TUTPOBAHUS B
TEXHUUYECKOH BOJIE;

41




Monyasb / Paznen
/ Tema

PesyabTaTt 00yuenust

OueHo4YHBIC MepONIPUATHS

OK

— Onpeenenue KeCTKOCTH
TEXHUYECKOH BOIBI METOJIOM
TUTPOBAHUA.

9.2.3

XUMHYECKUN
KOHTPOJIb
Ka4yeCcTBa BO3AyXa

Hccnenosats conepxanue

YTJICKHUCIIOTO I'a3a B BO3AYXC

1. Tect no Teme «XUMUYECKUA
cocTaB aTMOC(EpHOro Bo3ayxa
¥ BO31lyXa paboueil 30HbI.

2. [IpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHAsI HA XUMHUYECKUH aHaIN3
cocTaBa BO3JyXa.

3. JIJaboparopHas pabota
«Ompenenenue coaepKaHus
YTIIEKUCIIOTO Ta3a B BO3AYXE
TIOMEIICHUS IKCTIpecC-
METOIOM.

OK 01
OK 02
OK 07

9.24

XUMHUYECKUMN
aHanu3 mpood
MaTepuasoB
CTPOUTEIBHO-
pecTaBpallMOHHOU
eI TCIIbHOCTH U
an3aiiHa

HccnenoBats mpoOsI
MaTepuaIoB CTPOUTEIBHO-
pecTaBpalluOHHON
JIESITEIbHOCTU Y J3aiiHa

1. [IpakTuKO-OpHUEHTUPOBAHHBIE
3aJlaHus [0 XUMUYECKOMY
aHaJau3y mpod MaTepHaIOB
CTPOUTEIBHO-PECTABPALIMOHHOMN
JIESITENBHOCTH U JU3aiiHa.

2. JJaboparopHas paboTa (Ha
BBIOOD):

— M3roroBienue Kpacok
(moadop NUrMeHTOB U
CBSI3bIBAIOIIMX BEIIECTB);

— HMccenenoBanue CBOMCTB
BSDKYIIUX BEILIECTB Ha IPUMeEpe
THrca.

OK 01
OK 02
OK 07

9.25

HUccnenoBanne
00BEKTOB
TeXHOC]eph

HccnenoBaTh XUMHUUECKUNI
cOoCTaB 0O0BEKTOB
TexHOoc(hepsl Ha TpUMeEpe
TEXHUYESCKOH BOJBI M
MaTepHuaIoB CTPOUTEITHHO-
pecTaBpalluOHHOM
JNeITCTRHOCTH U JN3aifHa

Y4eOHO-1CCIIe[0BATENbCKHAN
MPOEKT B 00JaCTH
HCCIIEIOBAHUS 0OBEKTOB
TEXHOC(EPHI.

Bo3MoxHBIE TEMBI TPOEKTOB:
1. KonTponb kauecTBa
TEXHUYECKOHN BOJIBI Pa3HBIX
BUOB B COOTBETCTBHU C
MmeTonukamu 1mo I'OCT.

2. Co3nanue AeKOpaTUBHOMN
MITYKaTypPKH.

3. IIurMeHTHI B U3ACIUAX K3
CTEKIIA.

4. UccaenoBanue
pa3pyLIAOLIEro IEHUCTBUS BOABI

OK 01
OK 02
OK 04
OK 07

42




Monyasb / Paznen
/ Tema

PesyabTaTt 00yuenust
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Ha CTPOUTETbHbIC MaTEPUATIbL.
5. O11eHKa COCTOSTHUS BO3yXa
paboueii 30HBI CIIEIIUATUCTA
(TexHosyora, CTpOUTENS U T.I1., C
y4eToM 00J1acTu
npodeccruoHalIbHOM
JeSITENbHOCTH) B COOTBETCTBUU
C HOPMATHUBHBIMU
JIOKYMEHTaMHU.
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