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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
npodeccroHanbHON 00pa30BaTeIbHOM MPOrpaMMBbl MO CHEHHAIBHOCTU: 40.02.04

Fpuic npyxe Huwst
1.2. e ¥ muIaHUpyeMble Pe3yJabTAThl 0CBOCHHS JUCUMUIJINHBI

1.2.1. Ileau 1 32124l JUCIHUILINHBI

DOOpMHUPOBAHUE Y CTYJICHTOB IPEACTABJIEHHUS O XUMUYECKON COCTaBJISIOIICH
€CTECTBEHHO-HAy4YHOW KapTUHbI MHpPAa KaK OCHOBBI MPHUHATUSA PELICHUNA B
KU3HEHHBIX W TPOU3BOJICTBEHHBIX CUTyalUsAX, OTBETCTBEHHOI'O IIOBEJICHUS B
IPUPOJHOM Cpene.

3agauyu AMCUMIIUHBI:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOWLIEH Cpelie, LIEJIOCTHOM HayYHOU KapTUHbBI MUPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTaBIATH (HOPMYJIbl HEOPTAHUUECKUX M OPraHUYECKUX
BELIECTB, YpaBHEHUA XHUMHUYECKMX peakiui, OOBACHATbH MUX  CMBICI,
MHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HAaBBIKM MPOBEACHUS MNPOCTEHIIMX  XUMUYECKUX
AKCIIEPUMEHTAIBHBIX HCCIEOBAaHUM C COOJIIOJIEHUEM TpaBHJI 0e30MacHOro
oOparieHus ¢ BeIeCTBaMH U J1a0OPaTOPHBIM 00OPYI0BAHUEM;

4) pa3BUTh YMEHHUSI HCIOJIb30BATh HHPOPMALMIO XUMUYECKOIO XapaKTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh  yMEHHUS ~ IPOTHO3UPOBATH  MOCJEACTBUS  CBOEH
NESATETPHOCTH W XUMHUYECKHX TMPHUPOJHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
IIPOLIECCOB;

6) chopMHpOBaTH MOHMMAHHUE 3HAYUMOCTH JOCTHKEHUA XUMUYECKON HAyKH
Y TEXHOJIOTUH ISl pa3BUTHS COLIMATILHON U MPOU3BOJICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHUS  001eo00pa3oBaTe/JbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA UMeeT npu hopmupoBanuu u pazsutuu OK



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 ACATCIIBHOCTHU TEXHOJIOTHYECKON U
COIMANILHOW HAMPaBICHHOCTH, CIIOCOOHOCTh WHHUITUHUPOBATH,

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

MO3HABATEIbHBIMH JAeHCTBUSIMH:

a) 0a30Bble JJOrHYeCKHe JeHCTBHS !

- 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 BeliecTBa (YTJIEBOMABI, KHUPBI, OCJIKH), MOHOMED,
CTPYKTYpHOE
COCIIMHEHUS, KpUCTANIMYEeCKass pelleTKa, TUIbI XUMHYECKHX
peakuuii  (OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE,

oOmeHa),

U a3oTCcoacpKamure COCIAUHCHUA, OMOJIOrMYECKHU

moJIMMeEp, 3BCHO, BBICOKOMOJICKYJISIPHBIC
9K30- n

OHAOTCPMHUYCCKUC, PCAaKOWMU HOHHOTI'O pacTBop,

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 3IIEKTPOJUTUYECKON JTUCCOLUAIINH,
nepuonnueckuil 3axkoH [[.M. MeHnneneeBa, 3aKOH COXPaHEHMs
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 Hp&KTH‘ICCKOfI JACATCIIBHOCTU

YEJI0BEKA;




0) 0a30BbIE HCCIeA0BaTEIbLCKUE IeCTBUA:

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

- BBISIBIISITh HNPUYMHHO-CJIE/ICTBEHHbIE CBSI3U u
aKTyaJIM3UpOBaTh 3a/lauy, BBIIBUTATh TMIIOTE3y €€ pEIICHMUS,
HaXOJUTh JUISL CBOMX
YTBEP)KICHH, 3a1aBaTh apaMeTPbl U KPUTEPUH PEILICHMUS;

- AaHaJIu3UpoBaThb IIOJYUYCHHBIC B XOJAC PCHICHUA 3ada4dyu

apTyMEHThI JI0Ka3aTeIbCTBA

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

- yYMeTh TIEPCHOCUTh 3HAHHWS B IIO3HABATEIBHYIO 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

COIMaIbHOM IIPaKTHUKE

- YMETh BBISBIIATh XapaKTEpHbIE MPU3HAKK U B3aHUMOCBS3b
M3YUYEHHBIX MOHATHM, NPUMEHSTh COOTBETCTBYIOLIME MOHATHS
IpU ONUCAHUU CTPOCHUS U CBOWCTB HEOPraHMYECKHX U
BEUIECTB M UX NPEBpallCHUN;
XUMHYCCKHIX

OpPraHu4€CKux BBISBJIATH

B3aUMOCBS3b 3HAHUH ¢  TOHATHUSMH |
MPEACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- YMETh UCMOJIb30BATh HAUMEHOBAHUS XUMUUYECKUX COCIMHEHUI
MEXIYHAPOIHOIO COK03a TEOPETHUYECKON M MPUKIATHON XUMUU
U TpUBHAJbHBIE HA3BaHMS BAXKHEHIIMX BEHIECTB (ITHIIEH,
rmnepud, GeHon, Qopmanbaerun,

KUCJIOTa, TJIMIMH, YrapHbId Ta3, YIVIEKUCIbIA Tra3, aMMHak,

alleTUJIEH, yYKCyCHas

ramcHas H3BECTDb,

IPYTHX),
OpFaHI/I‘leCKI/IX BCIICCTB,

HeramieHasi H3BECTb,
dbopMynbl  HEOPraHWYEeCKUX U
YpaBHEHHUS XUMHUYECKUX pPEaKIui,
OOBSCHSITH UX CMBICH; TIOATBEPKIATh XapaKTEPHBIE XUMUYECKHE

IUThCBasd CoOJa H
COCTaBJIATHb

CBOICTBa BEIICCTB COOTBCTCTBYIOIIMMU JSKCIICPUMCHTAMU H
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

BOXHEHIIME CBOMCTBA; OMPENEIATHh BHIAbl XUMHUYECKUX CBA3CH
(koBaJleHTHAsl, WOHHAs, MeETaJUTMYecKas, BOJOPOJIHAs), THUIIbI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB;  KJIACCH(PHUIIMPOBATH
XUMHUUYECKUE PEAKIINH;

- copMupoBaTh MpEACTaBIEHUSA: O MaT€pPUATIHLHOM E€IIUHCTBE
MHPA, 3aKOHOMEPHOCTSAX U MTO3HABAEMOCTH SIBJICHUI ITPUPOJIBL; O
MECTE U 3HAYEHUHU XUMHUHM B CHCTEME €CTECTBEHHBIX HAayK U €€
poyin B 00CCIIEYCHUH yCTOMYMBOTO PAa3BUTHS YEJIOBEYECCTBA: B

penieHuu mpo0IeM IKOJIOTHIECKOM, IHEPrETUIECKON U MTUIICBOI




0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/IaHUHA HOBBIX
MaTepHUanoB, HOBBIX MCTOYHHUKOB OJHEPruM, B oOecredeHnH
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:
OCHOBOIOJIAraloIue TMOHATHS (JOMOJHUTENBHO K CHCTEME
MOHSATHI  0a30BOTO  YpPOBHS) - H30TOMBI, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHUE aToMma, TUOpuAu3alusi aTOMHBIX
opOuTaneii, xumudeckas cBsa3b ("F " um "", KpaTHbBIC CBSI3H),
MOJIIpHAsl KOHIICHTpAIWsi, CTPYKTypHas ¢GopMyia, H30Mepus
(cTpykTypHasi, reoMmerpuueckasi (IUC-TpaHC-U30MEpHS), THUIIbI
XUMHUYECKHUX peakluil (roMo- U TeTeporeHHble, 00paTUMble U
HEOOpaTUMbIe), pacTBOPHI (MCTUHHBIC, TUCIIEPCHBIE CHCTEMBI),
KpUCTAJJIOTUAPATBI,  CTENEHb  JMCCOLMALIMM,  DIIEKTPOJIU3,
KPEKHUHT, pU(OPMHHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIeXKallhue B OCHOBE MOHHUMAaHUs
MNPUYUHHOCTH U CHCTEMHOCTH  XMMHUYECKUX  SIBJICHHIA,
COBPEMEHHBIE TMpEACTaBIEHUS O CTPOCHUM BEIIECTBA Ha
aTOMHOM, MOJICKYJSIPHOM U  HaJMOJIEKYJSIPHOM  YPOBHSIX;
MpEACTaBICHUSI O  MEXaHuW3MaxX XUMHUYECKUX  peakUui,
TEPMOJUHAMUYECKMX 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
MPAKTUYECKOH JEATEIbHOCTH YeNOBeKa; OOIIMX Hay4YHBIX
NPUHLIMIAX  XUMHUYECKOTO  NPOU3BOACTBA (Ha  MpuUMepe
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IIPOM3BOJCTBA  CEPHOM  KHUCIOTBI, aMMHaKa, METaHoJja,
nepepaboTku HehTH);

- yMeThb NPOBOAMUTH PACYETHl MO XUMHUYECKUM (opMmynaM u
YPaBHEHHMAM  XMMHMUYECKHX pEaKUud ¢  HCIOJIb30BaHUEM
¢u3nyeckux BeIMYMH (Macchl, 0ObeMa Tra3oB, KOJMYECTBa
BELIECTBA), XapaKTEPU3YIOIUX BEIIECTBA C KOJIWYECTBEHHOMU
CTOPOHBI: pacyueThl MO HAXOXACHUIO XUMHYECKOU (OopMyIibl
BEIIIECTBA; pacyeTbl Macchl (00beMa, KOJMYECTBAa BELIECTBA)
IIPOAYKTA PEaKLUHU, €CIIM OJHO U3 UCXOAHBIX BEILECTB JAHO B
BHJIE  pacTBOpa C  ONpEACIICHHOW  MacCcOBOW  JOJeH
pPacTBOPEHHOTO BEIIECTBA WJIM JIaHO B U30BITKE (MMEET
NPUMECH); pacyeTbl MAaccOBOM WM OOBEMHOHM JOJM BbIXOJA
NPOAYKTa peaklHM; pacyeTbl TEIUIOBOro 3(QeKTa peaxiuid,
00BEMHBIX OTHOLIEHUH Ira3o0B;

- YMeThb BBISBJIATH XapaKTepHblE MpPHU3HAKK U B3aUMOCBS3b
U3YYEHHBIX IOHSATHUH, NPUMEHATH COOTBETCTBYIOIIME MOHATUS
IIPY OINUCAaHUU CTPOEHUS U CBOWCTB HEOPraHMYECKHX U
OPraHMYECKHX BELIECTB M WX NPEBpAlICHUI; BbIABIAThH
B3aMMOCBA3b  XUMHYECKMX 3HAaHMM C  TOHATHAMH H
MPEICTAaBICHUSIMU JIPYTUX MpPEeIMETOB NIl 00jee OCO3HAHHOIO
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
MEKIYHAPOJHOI'O COK3a TEOPETUYECKON U MPUKIIAJIHOW XUMUHU
U TPUBHAJIbHBIE HA3BaHUS BEIIECTB, OTHOCAIIUXCA K U3YyYEHHBIM
KJlJacCaM OpPraHMYECKHX M HEOPraHWYECKUX COCIMHEHUM;
UCIIOJIb30BAaTh XMMMYECKYI0 CHUMBOJIUKY [UI COCTaBJICHMS




dbopMyan  HEOpPraHMYECKUX  BEIIECTB, MOJIEKYJISAPHBIX |
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpPALIEHHBIX M CKEJIETHBIX)
bopMya OpraHMYECKMX BEIIECTB; COCTABIATh YPAaBHEHUS
XMMHMYECKHX  PEaKUUH W PACKPBIBAaTh HUX  CYHIHOCTB!
OKHCJIUTENIBHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIHUA  MOCPEACTBOM
COCTaBJICHUSI AJIEKTPOHHOIO OajaHca 3TUX peaklUuid; peakuui
MOHHOTO OOMEHa IyTeM COCTaBJE€HUS UX TMOJHBIX U
COKpAaIlCHHBIX HMOHHBIX YpaBHEHWH; peakuuid T'UApOJIn3a,
peakuni KOMILJIEKCOOOpa30BaHUs (Ha npuMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa M aIOMUHUS); IOATBEPXKIATh
XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIIMMH JKCIIEPUMEHTAMHU U 3aIIUCSIMHU YPaBHEHUU
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 Ba)KHEHININE
CBOMCTBA BEILIECTB, IPUHAMIEKAIUX K ONPEEICHHBIM KJlaccaM
U TIpynmaM COEIMHEHMH (IIPOCThIE BEIIECTBA, OKCHIBI,
TUJIPOKCHU/IBI, COJIU; YIJIEBOJOPOIbI, MPOCThIE 3PUPHI, CIUPTHL,
(beHOBI, aNbAeTUABI, KETOHBI, KapOOHOBBIE KHCIIOTHI, CJIOXKHBIE
3GUpBI, KHUPBI, YIJIEBOJAbI, aMUHBI, AMUHOKHCIOTBHI, OENKH);
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  PEAaKIMOHHOM  CIIOCOOHOCTM  OpPraHWYECKHX
COCJIMHEHUHN OT KPaTHOCTH M THIAa KoBajieHTHOU cBsi3u ("D " u




""), B3aMMHOI'O BJIMSIHMSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;
a TaKke OT OCOOCHHOCTEH pealn3aluy pa3InyHbIX MEXaHU3MOB
MPOTEKAHUS PEaKIni;

- YMETh XapaKTepU30BaTh IJIEKTPOHHOE 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
noustus "s”, "p", "d-snekrponHble" OpOMTAIH, YHEPrETUUECKUE
YPOBHHU; OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM COCIMHEHHH IO

[IEPUOJIAM U I'PYIIIAM;

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

B 00s1acTHLIEHHOCTH HAYYHOT0 MIO3HAHUS:

- c(opMHpPOBAaHHOCTL MHPOBO33pPEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsl HAyKH U OOIIECTBEHHOMH
auasore 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 IIPOECKTHYIO 51 HCCIIEA0BATENBCKYIO
NEeATENbHOCTh MHINBUYAJIbHO U B TPYIIIIE;
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 ITPABOBBIM U MOPAIBHO-3THYECKUM HOpMaM;

- HCII0JIb30BaTh cpeacTBa UHGOPMAIIMOHHBIX u
KOMMYHUKAI[UOHHBIX TEXHOJIOTHM B PEIICHHMH KOIHUTHUBHBIX,
KOMMYHUKATHUBHBIX |

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;

uHpopmaluu, ceth MHTEpHET 1 Apyrue);

- BJIaJIETh OCHOBHBIMU METO/IaMU HAYYHOTO ITO3HAHUSI BEIICCTB U
XUMHUYECKHUX SIBJIICHHUN (HaOJI0eHHEe, U3MEPEHUE, SKCIICPUMEHT,
MOJICTUPOBAHHUE);

- yMETh MPOBOJUTH PACUYCThl MO XUMHUYECKAM (GOpMyIaM u
YpaBHEHHUSIM  XHMHYECKHX  PEaKIUMil C  HCIOJIb30BaHHUEM
buznyecKux

KOJINYECTBCHHON

BCINYHMH, XapaKTCPUIYIOIIUX BCIICCTBA C

CTOPOHBI: Macchl, oOBeMa (HOpMaJIbHbIE

YCJ'IOBI/IH) ra3os, KOJIN4YCCTBA BCIICCTBA, HCIIOJIB30BAaTh
CUCTCMHBIC XHUMHWYCCKHUEC 3HAHUA IJId NPUHATUA peHIGHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYyAllUAX, CBA3AHHBIX C BCIICCTBAMU
" UX NIPUMCHCHHUCM

- YMCTb IUIAaHUPOBATb n MMpOBOIUTDH

XUMHUYECKUNA HKCIIEPUMEHT (MOJyueHHuEe M H3Yy4YeHHE CBOWCTB

CaMOCTOATCIIBHO

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

IKCIIEPUMEHTAJIBHBIX 3a71a4 110 PACIIO3HABAHUIO HEOPTaHUICCKHUX
1 OpPTaHUYECKHUX BEIIECTB) C COOIOCHUEM TTPaBUiI O€301acHOTO
oOpallleHus1 ¢ BellecTBaMH U JabOpaTOpHbIM 000pPYAOBAHUEM,
dbopMyJIIpOBaTh  IIENU
pa3nu4yHOi (opMe pe3ysIbTaThl SKCIEPUMEHTA, AaHATU3UPOBATh U

UCCIIEIOBAaHUs, I[PENOCTaBIATh B
OLIEHUBATh UX JOCTOBEPHOCTD;

- YMETb OCYUIECTBIIATH LIE€JICHANIPABICHHbIN MOMCK XUMHUYECKOM
uHbOpMallii B Pa3IMYHBIX HCTOYHHMKAX (HaydyHas U ydeOHo-
Hay4yHas JUTEparypa, CPeiCcTBAa MaccOBOW HH(OpPMALUHU, CETh
WuTepHeT u Apyrue), KpUTUYECKU aHATU3UPOBATh XUMHUYECKYIO
uHpopMauuio, mnepepadaTbiBaTh €€ WU
COOTBETCTBHUH C MOCTABJIICHHON y4eOHOH 3a/1aueii;

HUCIIOJIB30BAaTh 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 AEATEIbHOCTH;

OBiaeHne  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMH
NelCTBHSIMU:

0) coBMecTHasl 1eATeJIbHOCTD.

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

U  KOOPAWHUPOBATH ,Z[CI‘/'ICTBI/IH Imo €€

- NNpUHHUMATDH COBMECTHOM

OpraHnu30BbLIBATH

ACATCIBHOCTH,

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

- KOOPAMHHMPOBaTh M BBINOJHATH pabOTy B YCIOBHAX
peanbHoro, BHPTYaJIbHOTO " KOMOMHUPOBaHHOTO
B3aHUMOICHCTBUS;

- OCYULIECTBJIATh ITO3UTUBHOE CTPATErM4YECKOE IOBEIACHHUE 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 IIPH HArpeBaHUW,
MOJTy4YeHUE JTHJIEHA W HM3yYCHHE €r0 CBOWMCTB, KaueCTBEHHBIC
peakuuy Ha aJbAeruibl, KpaxMall, YKCYCHYI KHUCIOTY;
JIeHaTypalusi O€NKOB TpU HAarpeBaHUM, IIBETHBIE pEaKIUU
OCJIKOB; TPOBOJIUTH pPEAKIMM HOHHOTO OOMEHa, OIpEaeIATh
Cpeay BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKIMK Ha Cyibdart-,
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;
SKCIIEpUMEHTa B (OpME 3alliCU YpaBHEHUI COOTBETCTBYIOIIMX

NpeaACTaBJIATE  PE3YJbTAThl XUMHYCCKOI'O

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

XUMHUYECKUHA HKCIIEPUMEHT (IOJyuyeHUE M H3YUYEHHE CBOMHCTB

HCOPraHMYCCKUX MW OpPraHMYCCKUX BCHICCTB, KaUCCTBCHHLIC
pcaknuuu YTJICBOAOPOAOB Ppa3jInIHbIX KJI1aCCOB u
KHUCJIOpOACOACPKAIINX OpraHn4YCCKUx BCIICCTB, PCUICHHUC

HKCTIEPUMEHTAIBHBIX 337a4 I10 PACIIO3HABAHNIO HEOPTaHUUECKIX
Y OpraHMYECKHX BEIIECTB) C COOIIOACHUEM MTPABHII 0€30I1aCHOTO
oOpalleHuss ¢ BEIIECTBAMU MU JTAOOPATOPHBIM 00O0pYIOBAHUEM,
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- IPUHUMATh MOTHMBBI M APrYMEHThl APYTUX JIOAEH mpu
aHAJIN3€E PE3YJIBTATOB EATEIbHOCTH;

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

dbopMyIIpoBaTh  IIENU
pa3nuyHoOl (opMe pe3ysIbTaThl IKCIICPUMEHTA, aHAJTM3UPOBATh U

HUCCIICAOBaHMA, 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-DKOHOMHMUYECKHMX  IPOLIECCOB  Ha
COCTOSIHME€ TPUPOJHOM M COLMAJIbHOW Cpelbl, OCO3HAHHE
17100aJIbHOTO XapaKTepa IKOJIOTHUECKUX Mpodiem;

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

aKTHBHOE JICHCTBHH,
OKpYKarolleu cpee;

- YMCHHUC NIPOTHO3UPOBATH He6ﬂarOHpI/I${THBIe OKOJIOTHYCCKHEC

HCIIPUATHC MPUHOCAIINX BpEa

MOCJIC/ICTBHS TIPEANPUHUMACMBIX JEUCTBHUH, MPEIOTBPAIIATh
150.

- pacHIMpeHHE OMbITa JEATEIbHOCTH  AKOJOTUYECKOU
HaIlPaBJIEHHOCTH;

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

COIIHAJIbHOM ICATCIBHOCTH;

- cOpMHPOBATH MPEJICTABICHHS: O XUMHUYCCKON COCTABIISIFOIIICH
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, POJIHM XUMHH B TIO3HAHUH
SIBIICHUW TIPUPOJBI, B (DOPMHPOBAHUK MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXO0IUMOit

JUIs  pelIeHUs]  MPaKTHUYeCKHX 3aJad M DKOJOTHMYECKH
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
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 00BbEMHO-TTPOCTPAHCTBEHHOM AM3aiiHe;
3aKOHBI opMOOOpa30BAHMUS;
CHUCTEMaTH3UPYIOIINe METO/IbI
(MOIyTBHOCTh U KOMOMHATOPUKY);
npeoOpasyroiue MeTo sl popMoodpa3zoBaHus (CTUIU3ALUIO U
TpaHchopmMaIuio);

3aKOHBI CO3/IaHUS [[BETOBOW TApMOHHH;

TEXHOJIOTUH U3TOTOBJICHUS U3EIINS;

JNEUCTBYIOIINE CTAHAAPTHl M TEXHUUECKHUE YCIIOBUS, METOIUKU
opopMIIEHHS ~ TEXHMYECKOro  3aJaHus U Pa3IMYHBIX
IPOJYKTOB. YMETh:

MPOBOJIUTDH MIPOEKTHBIN aHAIH3;
pa3pabaTbIBaTh KOHIICTILUIO MIPOEKTA;
BBHIOMpATh Tpaduueckue CpeacTBa B
TEMaTUKOW M 3aJla4aMHU MPOEKTa;
MPOU3BOJUTH PACUYETHl OCHOBHBIX TEXHHUKO-3KOHOMHUYECKHX
IIOKa3aTesIe POCKTUPOBAHUS;

Npe3eHTOBAaTh  pa3pabOTaHHOE  TEXHUYECKOE
COTJIACHO TPEOOBAHUAM K CTPYKTYPE U COJCPKAHUIO;
UMETh MPAKTUYECKUH OIIBIT B:

aHanu3e, 0000IEeHIH TPOSKTHPOBAHUS TEXHUYECKOTO

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 SBICHUHN peallbHOTO MUpPA Ha
MAaTEMATHUYCCKOM 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 TEOPUI;

BJIaJICHUE METOJAaMHU JI0KA3aTeJIbCTB U QJITOPUTMOB PEICHUS,
YMCHUC nux NNPUMCHATD, MMPpOBOAUTH JOKAa3aTCJIIbHBIC
pacCykJIeHHs B XOJI€ PEIICHUS 3a/1a4;

BJIaAICHUC CTAHAAPTHBIMU ITPUCMAMU PCHICHUA PAllMOHAJIBHBIX U
HppalvOHAJIbHbIX, MOKa3aTelIbHBIX, CTETICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHECHUH 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 aHajiu3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM
XapakTepu3oBaTh  TOBeACHHWE  (DYHKIMHA,  HCHOJIB30BAHUE
MOJYYECHHBIX 3HAHWM JJIsI OMMCAaHUS M aHaju3a pealbHBIX
3aBHCHUMOCTEI;

BIIQJICHUE OCHOBHBIMH HOHSATHSAMH O IIJIOCKUX U

IIPOCTPAHCTBEHHBIX FEOMETPUYECKUX (PUrypax, UX OCHOBHBIX
CBOMCTBAX; CHOPMUPOBAHHOCTh YMEHUS PACIIO3HABATh
reoMeTpruIecKre (GUryphl Ha YepTekax, MOJIECNISAX U B PEATbHOM
MUpE; IPUMEHEHNE U3yYEHHBIX CBOMCTB F€OMETPUUYECKUX PUTYp
1 GOpMyIT [UIs PEeLIeHNs] TeOMETPUUYECKUX 3a7a4 U 3a]a4 C
IPAKTUYECKUM COJEPIKAHUEM;
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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;
pa3zHOOOpa3Hble N300pa3UTEIbHBIC U TEXHUICCKUE MPUEMBI 1
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 XYH0KECTBEHHBIN
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;
peaIn30BbIBATh TBOPUYECKHUE UIEU 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 TU3aliH-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 " KOPIIOPAaTUBHBIN

KapTy  H3roTOBJICHHUA

CTHJIIM3alluiy H

JIN3aiH,

MHOTOCTPAaHWYHBIA  JW3aiiH, WHOOPMAIMOHHBIA JIU3aliH,

c(OPMUPOBAHHOCTh MPEACTABICHUH O MAaTEeMAaTHKE KaK YacTH
MHUPOBON KyJBTYphl M MECT€ MaTeMaTHUKH B COBPEMEHHOMU
[MBWJIN3AIMH, CITIOCO0AaX OMUCAHUS SIBJICHUI peaIbHOTO MUpa Ha
MaTEeMaTHYECKOM 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 METOJIaMH JI0KAa3aTeJIbCTB M AJITOPUTMOB pPEIICHUS,
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  (PYHKIMH,  HCIOJb30BaHUE
MOJIYYEHHBIX 3HAHUM JJI1 ONHUCAHUS M aHalu3a pPeabHBIX
3aBUCHUMOCTEI;

BIIQJICHUC  OCHOBHBIMH  IIOHATUSIMH O  INUIOCKHX U
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTYypax, UX OCHOBHBIX
CBOWMCTBAaX;  CHOPMHUPOBAHHOCTH  YMEHHS  PAcCIO3HABATh
reoMeTpuueckre GUrypbl Ha YepTekax, MOACISIX U B peaJbHOM
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 UCIIOJIL30BaHWA I'OTOBBIX KOMIIBIOTEPHBIX
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 yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTebHOM MPOrpaMMBbl AU CHHUILINHBI 78
OcHoBHOE conep:kanue 6
TeopeTHYecKoe 00yUYeHne 3
MPAKTUYECKHE 3aHATH 1
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COAePKAHME (COMEpPKaHUe )
NMPUKJIAJTHOT0 MOYJISA)

CamocTosiTejibHasi padoTa 72

IMpomexyTounas arrectamus(1uddepeHnnmpoBaHHbIN 3a4eT)
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2.2. TeMaTH4YeCKHUI IUVIAH U COACPKAHME TUCHUTIINHBI

HanmeHnoBanue Coaepxxanue yueOHOro Matepuasa (0CHOBHOe U NPodecCHOHATBHO-OPHEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3aesioB U TeM JIa00paTOpPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJIb 4acoB | KOMIIETEHIUH
1 2 3 4
OcHoOBHOe coiep:KaHue
Pa3nea 1. OcHOBBI CTPOEHHUSI BelleCTBa
CamocrosiTesibHast paboTa 5
Tema 1.1. OcHoBHoOE coepxaHue OK 01
Crpoenue TeopeTnueckoe o0y4eHue 1
aToOMOB CoBpeMeHHast MOJIeNIb CTPOCHHUS aToMa. DJIEKTpoHHAs KoHpurypauus atoma. Knaccupukanus XuMU4eCKUX
XAMHUYCCKHAX AIIEMEHTOB (s-, P-, d-311eMeHThI). BaneHTHbIe 31eKTpoHbL. BajgeHTHOCTh. DIEKTPOHHAS IPUPOIa XUMHIESCKON
SJICMCHTOB U CBSI3U. DJEKTPOOTPUIIATEIBHOCTD.
lpupozaa IIpakTnyeckue 3aHATHS
XUMIMECKOH Pemenne npakTHYECKUX 33IaHM HAa COCTABICHUE DIICKTPOHHO-Tpaduueckux hopMyIt siieMeHToB 1-4
CBA3N HEPHOJIOB.
Pemenue 3aganuii Ha KCNIOJIB30BAHUE XUMUYECKON CUMBOJIMKY U Ha3BAHUM COEJUHEHHI 110 HOMEHKIIAType
MEKyHApPOJHOI'O COK3a TEOPETUUECKON U IIPUKIALHON XUMUU U TPUBUAJIBHBIX HA3BAHUN VISl COCTABIICHUS
XUMHUYECKHX (OPMYIT JBYXaTOMHBIX COETUHEHUH (OKCUI0B, CYJb(UAO0B, THAPUAOB U T.I1.) U APYTUX
HEOPraHMYECKUX COCIUHCHUN OTAEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coepxaHue OK 01
Ilepuognueckuii | TeopeTH4eckoe odyueHmne OK 02

3aKOH U TabauIa
J.1. Menneneena

[Tepuonnueckas cucreMa xumuueckux 31ueMeHToB .M. Menaeneesa. ®u3znueckuii CMbICI
[Tepuonnueckoro 3axkona /.M. Menaeneesa.

IIpakTH4yeckune 3aHATHS

Pemenne IMPAaKTHUKO-OPUCHTUPOBAHHBIX TCOPCTHUUCCKUX Sa,I[aHI/Iﬁ Ha XapaKTCPU3AIHI0 XUMHUUICCKHUX
9JIEMEHTOB «MeTamdeckre / HeMeTaJUTHUSCKIE CBOI\/JICTBa, SJICKTPOOTPULATCIIBHOCTb U CPOJACTBO K
OJICKTPOHY XUMHUYCCKHUX 3JICMCHTOB B COOTBCTCTBHUEC C UX IJICKTPOHHBIM CTPOCHHUEM M ITIOJIOKCHHEM B

17




MIEpUOANYECKON cUCTeME XUMHYEeCKUX emMeHToB .M. MenneneeBay.

Pa3nen 2. XuMuyeckue peakumu

IIpakTH4eckne 3aHATHSA 1
CamocrosiTesibHass padoTa 5
Tema 2.1. Tuner | OcHOBHOe cofepKaHHue OK 01
XUMHYECKUX Teoperuueckoe o0yueHue
peakuui Krnaccudukanys u TUIBI XUMUYECKHUX peaklui ¢ ydacTHEM HEeOpraHMYecKux BellecTB. KonndyecTBeHHbIE
OTHOIIEHHUS B XUMHH. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PACUEThI I10 YPaBHEHUSIM XUMHUYECKUX
peaxkuuii
IIpakTHYecKue 3aHATHSA
CocraBieHue ypaBHEHUH peakluil COeTMHEHNUs, pa3IoKEeHNs, 3aMeIlleHHs, OOMeHa. Y paBHEHUs peaKkLuit
TOpPEHHUsI, HOHHOTO OOMEHa, OKHUCIIEHUS-BOCCTAHOBIICHUS.
PacueT KOIMYECTBEHHBIX XapaKTEPUCTUK UCXOJHBIX BEIIECTB U NIPOAYKTOB peakuuu. Pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOTYKTa PEAKIMHM COEIUHEHUS, €CJIU OJTHO U3 BEILIECTB JAHO B U30BITKE
W/WIIK COAEPXKUT puMecH. Pacder MaccoBoil nir 00 beMHOM 10JIM BBIXOAA MPOAYKTA PEAKIIUH COCTUHEHUS
OT TEOPETUYECKH BO3MOXKHOTO0. PacueT 00beMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00beM, KOTUYECTBO
BEIIIECTBA) MIPOAYKTA pPEaKI1H, €CJIM OJJHO U3 BELECTB JJaHO B BUJIE PaCTBOPA C OIPEEIEHHON MacCOBOM
JI0JIEN pPaCTBOPEHHOTO BEILECTBA.
Tema 2.2. OcHoOBHOe coiep:KaHue OK 01
Onekrponuruyecka| Teopernueckoe ofyuenue
A aucconnanna 1 (Teopust SMEKTPOTUTHUECKON nucconmanuu. Peakuuu moHHOro oOMeHa. CocTaBlieHUE peakiuii WOHHOTO
MOHHEIH 0OMEH oOMeHa ITyTeM COCTABJICHUS UX MOJIHBIX U COKpAIIEHHBIX HOHHBIX YPaBHEHUI.
I'uaponus coneil. 3HaueHne ruapoau3a B OMOJOrHuecKuXx 0OMEHHbIX npoueccax. [lpumenenue ruapomnusa B
IIPOMBIIIJICHHOCTH.
Paznen 3.CTpoeHne u CBOHCTBA HEOPraHNYECKHX BelleCTB
TeopeTnueckoe o0yueHue 1
CamocrosiTesibHasA padoTa 10
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Tema 3.1. OcHoBHoOe conep:kanue OK 01
Knaccudukanys, | Teopermueckoe oGyuenue OK 02
HOMEHKJIATypa U [[TpenmeT HeOpraHMUECKoi xuMuu. Bzaumocss3p Heopranuueckux BemiecTs. Kiaccudukanums
CTPOCHHC Heoprannueckux BemiecTB. [IpocTrie u cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIESCTB (OKCH/IBI,
HCOPraHUYeCKUX  |TUAPOKCU[IBI, KUCTIOTHI, COJIN).
BCIICCTB HomeHnknatypa u Ha3BaHHE HEOPraHMUYECKUX BEIIECTB UCXOMIS U3 UX XUMHUYECKOH (OPMYITBI HITH

COCTaBJICHUE XUMHUYECKOU (POPMYJIBI HCXO/S M3 Ha3BaHUS BEIIECTBA 110 MEXIyHAPOIHON HIITH TPUBHAIBHOM

HOMEHKJIATYPE.

Me:xmornekynsapHbie B3auMmoeiicTeus. Kpucranmoruaparel. ArperaTHble COCTOSIHHS BEILIECTBA.

Kpucrannuueckue u amopdubie BemecTBa. THUIBI KPUCTANIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYJIsipHas,

WOHHAs1, MeTaJuIhuecKas).

IIpakTHyeckune 3aHATHA

Pemrenne 3amau Ha pacyeT MaccOBOM JOJM (MacChl) XMMHUYECKOTO 3JIEMEHTAa (COCIMHEHMS) B MOJIEKYJIE

(cmecn).

Pemenne mnpakTuyecKkux 3alaHUid TO KiIacCU(UKAIMKU, HOMEHKIAType U XUMHUYECKUM ¢opMylaMm

HEOpPraHMYECKHUX BEIIECTB Pa3JIMYHBIX KJIACCOB (HA3bIBaTh M COCTABIATH (OPMYJIbI XUMUYECKUX BEIIECTB,

OTIpeAeIIATh IPUHAIEKHOCTD K KIIAcCy).

Hctounnku xumuyeckod wuHpopMmamuu (HaydHas W ydeOHO-HaydyHas JIUTepaTypa, CPeICTBa MacCCOBOM

unpopmanuu, cerb MutepHer u npyrue). llouck wuHbopManuu Mo Ha3BaHWUSIM, HUACHTU(DUKATOpaM,

CTPYKTYpHBIM (popmyiam.
Tema 3.2. ®usuko-| OcHOBHOe coep:KaHUue OK 01
XUMHUYECKHE TeopeTnueckoe o0yueHue OK 02
CBOHCTBa Mertamiel. OOmue Qu3nyueckue W XMMHUYECKHE CBoWcTBa MeTauioB. CrocoObl mMonMy4yeHus. 3HaueHue
HCOPraHWHCCKUX | \ioranoB M HEMETAUIOB B MPUPOJE M JKM3HENEATEILHOCTH YENOBEKa H OpraHm3MoB. Kopposus MeTasos:
BELICCTB

BUIBI KOPPO3UH, CIIOCOOBI 3aIUTHI METAJJIOB OT KOPPO3UH.
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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 ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ C YHaCTHEM MPOCTHIX U CIIOKHBIX HCOPraHNMYCCKUX BCIICCTB:
OKCHJOB MCTAJJIOB, HEMCTAJIJIIOB H an)OTepHBIX 9JICMCHTOB; HCOPraHMYCCKHUX KHCIIOT, OCHOBaHHH U
aM(i)OTepHBIX TUAPOKCUIOB, HCOPTAaHUYICCKUX coneﬁ, XapaKTCPU3YIOIIUX UX CBOICTBA.

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

Tema 3.3.
[TpousBoacTBo
HEOPTraHUYECKUX
BEIICCTB.
3HaueHUE U
MIpUMEHEHUE B
OBITY ¥ Ha
MIPOU3BOJICTBE

OcHoBHoOe coepxaHue

TeopeTnueckoe o0yueHue

OOmue npencTaBieHHUs] O MPOMBIIUICHHBIX CIOCO0AaX MOJy4eHHS XUMHYECKHX BEUIeCTB (Ha HIpuUMepe
IIPOM3BOJICTBA AMMHAKA, CEPHON KHUCIIOTBI).

Uepnas u nsetHas Merauryprus. [Ipakruueckoe NpUMEHEHME 3JIEKTPOJIM3a I IOJIyYCHHS IICJIOYHBIX,
IIEJI0YHO3EMENTBHBIX METAJIOB U alfoMUHHS. CTEKIIO ¥ CHIIMKATHAS IIPOMBINUICHHOCTb.
[Tpobiema 0TX010B M TOOOYHBIX MPOTYKTOB.

IIpakTHyeckune 3aHATHS

Pemenue mpakTHKO-OPUCHTHPOBAHHBIX 3aJaHHA O POJIM HEOPTAaHWYECKOH XMMHU B PAa3BUTHH MEIHUIIUHBI,
CO3JaHNU HOBBIX MaTepI/IaJIOB (B CTpOI/ITeJIBCTBe nu I[p. OTpaCJISIX HpOMBIH_UIeHHOCTI/I), HOBBIX MCTOYHHUKOB
SHEpruu (aJIbTEPHATUBHBIC MUCTOYHHMKH SHEPTUU) B PELICHUH MPOOJIEM HKOJIOTHYECKOM, SHEPreTHIeCKoi U
MHIIEBOH O€30MacHOCTH.

OK 01
OK 02

Paznen 4.Ctpoenne u cBOHCTBA OPraHUYECKUX BelleCTB
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TeopeTnueckoe o0y4enue 1

CamocrosiTesibHass padoTa 10
Tema 4.1. OcHoBHoOe coepxxaHue OK 01
Knaccudukamms, Teoperuueckoe o0yueHue
CTpoCHHC 1 [Ipenmer oprannueckoil XuMuu. B3anMocBs3b HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB.
HOMCHIIaTypa XUMUYECKOE CTPOCHUE KAaK MOPSAJOK COCUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJ€HTHOCTH. OCHOBHbBIE
OPTaHHACCKHX MIOJIO)KEHUSI TEOPUU XHMMHUYECKOTO CTPOEHHUS OpraHuueckux coequHeHuilt A.M. ByrtiepoBa. YrieponHsblii
Betects CKeJIeT OpPraHWYecKOM MOJeKyJabl. MoONeKyIsipHble U CTPYKTYpHble (pa3BepHYTble, COKpPAIICHHBIC)

XUMHYeckre (hopMyJibl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUECKOTO CTPOSHUS MOJIEKYJI.

N3omepuss n u3omepsl (CTPYKTypHasi, reomMeTpuueckas (Luc-TpaHc-uzoMepus). KpaTHOCTh XMMHUECKOM

CBS3U.

[onsatue o pyHkumoHanbHOM rpynme. IIpuHnmne kaccudukanum OpraHuuecKuX COSTUHEHUH.

MexnyHapoaHasi HOMEHKJIATypa U IPUHLIUAIIBI HOMEHKJIATYPbl OPraHUYECKUX COEAUHEHUN.

HomeHknaTypa OpraHMuecKnX COEAMHEHUIH OTHENbHBIX KIAacCOB (HACBILICHHBIE, HEHACBHIIIEHHbIE H

apoMaTH4ecKHe yriIeBOA0PO/Ibl, CIUPTHI, (PEHOIIBI, AJIbJETUAbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JP.)

CocraBieHue MOIHBIX U COKPAILEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKHUX BELIECTB OTAEIbHBIX KIACCOB,

WCIIONIb3Ysl HMX Ha3BaHMs [0 CHCTEMaTH4ecKol HoMeHkinatype. Pacuersl mnpocreiimieil (opmysb

OpraHUYECKON MOJIEKYJIbI, UCXOJS U3 JIEMEHTHOro cocTana (B %).
Tema 4.2. OcHoBHoOe coepxxaHue OK 01
Caoiicta TeopeTnueckoe odydeHHe OK 02
OpraHquCKuHX @OU3NKO-XMMHUYECKHE CBOICTBA OpraHMYECKHMX COCIUHEHHUH  OTIENBHBIX  KJIaccoB  (0COOEHHOCTH
COCIMHEHUN

KJaccu(UKalMu U HOMEHKJIATYpbl BHYTPH KJIacca, TOMOJIOTHUYECKUH psx U oOmias (Gpopmyia; H30MEpHs;
(hu3mvecKre CBOMCTBA; XUMHUECKHE CBOMCTBA; CIIOCOOBI MOTYyUCHHUS ):

— TpeAeNbHBIC YTJIEBOMOpPOAbl. ['OpeHMe MeTaHa Kak OJWH W3 OCHOBHBIX HCTOYHHMKOB TEIUIa B
MPOMBIIIICHHOCTH U ObITy. CBOHCTBA MPUPOJIHBIX YIIIEBOIOPOJOB, HAXOXKACHHUE B MPUPOJIE U MPUMEHEHHUE
AJIKaHOB;
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Henpez[eanHe U apOMaTHYCCKUC YITICBOOOPOAbI. HOHI/IMepI/I?;aHI/IH OTUJICHA KaK OCHOBHOC HAIIPaBJICHUC €TO
HCIIOJIB30BAaHUA. FopeHI/Ie alCTUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOTO INNIAMCHHU IJII CBAPKU U PE3KU
MCTAIJIOB,

— KHCIIOPOJICO/ICPIKAIINE COCTUHEHUS (CIUPTHI W HpOCThie S(QUpbI, (HEHOMBI, albJETHIbl W KETOHBI,
KapOOHOBBIE KHCJIOTHI M HUX MNpou3BoAHbIE). [IpakTMueckoe NpHUMEHEHUE STWICHIVIMKOJS, IUIHLEpUHa,
¢denomna. [Ilpumenenue GpopMabIeruia, aneTaibIeruaa, YKCyCHON KUCIOTHI.

MBpbU1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIHE CBOMCTBA MBLIA;
— a30TcoJepXKalie COCTUHEHUS (AMUHBI 1 aMUHOKHCIIOTHI, OCJIKH).

Knaccudpukammss ©u  OCOOCHHOCTH OpPTaHMYECKUX peaknuil. PeakiuoHHble IeHTpHL.  Pagukasl.
HepBOHaLIaJ'II)HBIG IIOHATHUA O TUIIAX U MCXaHHU3Max OpFaHI/I‘IGCKI/IX pCaKHHﬁ.

HpaRTuqecmle 3aHATHUSA

Pemenue TCIIOYCK HpeBpaH_leHI/Iﬁ Ha TrCHCTUYCCKYIO CBA3b MCKAY KilaCCaMU OPraHNM4YCCKUX COCI[I/IHGHI/Iﬁ C
COCTaBJICHHEM Ha3BaHUM OpTraHN4YCCKUX COGI[I/IHCHI/Iﬁ 1o TpHBHaJIBHOﬁ nin MC)KILYHapOZ[HOf/'I
CUCTEeMaTHYECKOM HOMCHKIJIATYypC. Pemenue PACUCTHLBIX 3a1a4 110 YPAaBHCHUAM peaKLII/Iﬁ C y4aCTHuEM
OpraHN4YC€CKUX BCIICCTB.

Tema 4.3.
Oprannyeckue
BELIECTBA B
KU3HEIECATEIBHOCT
Y 4E€JIOBEKa.
IIpou3BoacTBO U
PUMEHEHHE
OpraHNYECKHUX
BELIECTB B
IIPOMBILITIEHHOCTH

OcHoBHOE coepxaHue

TeopeTnyeckoe o0yueHue

buoopranunueckue coenqunenus. [Ipumenenne u 6uoaorudeckast pojib yriaeBoaoB. OKHCIEHUE YIIIEBOIOB —
WCTOYHUK SHEPTHH KHUBBIX OpraHn3MoB. O0IacT NpuMeHEeHUs aMUHOKUCIOT. [IpeBpamienust 0e1KoB MuIu
B OpraHH3ME.

buonornueckne ¢ynkmum OenkoB. buonormdeckne QyHKIMU KUpoB. Poiab OpraHMYeckoil XuMUU B
penieHruy mpodIeM MUIIeBO 0€30MacHOCTH.

HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CTpoeHne HykineoTunoB. CoctaB HykiIenHoBbIX kuciaoT (IHK,
PHK). Ponib HyKJI€MHOBBIX KUCJIOT B KH3HEACITSILHOCTH OPTraHU3MOB.

[Ipon3BOICTBO OpPraHMYECKUX BEILECTB: MPOU3BOACTBO MeTaHOIsa, nepepadorka HedTH. [lonmmdTHieH Kak
KPYIHOTOHHQ)XXHBIM TMPOAYKT XMMHUYECKOro npousBojcTBa. [Ipumenenue stuneHa. IIpousBoxnctso u
IPUMEHEHNE KayyyKa U PE3UHBI.

OK 01
OK 02
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CUHTETUYCCKHEC U HUCKYCCTBCHHBIC BOJIOKHA, HX CTPOCHHC, CBOIMCTBA. HpaKTI/I‘-IeCKOG HCIIOJIBb30BAHUC
BOJIOKOH. CHHTETHYECKHE IIJICHKH: H30Jus OJid IIpoOBOAOB, MCM6paHH AJIs1 OIPECHEHUS BOJbI, 3allITUTHLIC
INICHKKU OJI aBTOMO6I/IJ'IeI71, IJIaCTBIpHU, XUPYPIrUUCCKHUC IIOBA3KH. HoBrle TeXHOJOTUM JajbHEHIIEro
COBCPHICHCTBOBAHUS IMOJTUMCPHBIX MAaTEPHUAJIOB.

Ponp oprannyeckoll XMMHH B PEIICHUH MPOOJIEM SHEPreTHYeCKOW Oe301MacHOCTH, B PA3BUTHU MEIUIIMHBL,
CO31aHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOUYHUKOB YHEPIHH (IbTEPHATUBHBIC HUCTOYHUKHU SHEPTHH).

IIpakTHYecKue 3aHATHSA

Pemenne npakTuKO-OpUEHTUPOBAHHBIX 33/IaHUN TIO COCTABJICHUIO XUMHUYECKHUX PEAKIIUiA, OTPaKarOIINX
XHUMHAYECKYIO0 aKTUBHOCTh OPTaHHMYECKUX COCAMHECHUH B Pa3IMYHBIX Cpefax (MPUPOIHBIX, OMOIIOTHIECKHUX,
TEXHOTCHHBIX ).

Paznen 5. Kunernueckue u TEPMOAUHAMHUYICCKHEC 3AKOHOMEPHOCTHU NMPOTEKAHUA XUMHYECCKHUX peammii

CamocrosiTesibHas padoTa 10
Tema 5.1. OcHoBHoOe conep:kanue OK 01
Kunernueckue TeopeTnueckoe o0y4enue OK 02
3aKOHOMEPHOCTH | Xymuyeckue peakuuu. Knmaccupukanus XUMUUECKHX peakuuil: mo (a3oBoMy cocTtaBy (TOMOTE€HHBIE U
HPOTCKAHUA reTepOreHHbIe), M0 UCTIOIB30BAHUIO KaTaiu3aTopa (KaTalTuTHUYEeCKHE U HEKATAIUTUYECKHUE).
XHMHUICCKHX CKOpOCTh pEaKIMK, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPHUPOABI PEArHPYIONIUX BEIIECTB,
peaxumit KOHIEHTPALlMU pearupyomux BellecTB, TeMieparypsl (mpaBuio Baut-I'odda), miomanu peaxuuoHHOMN

HOBEPXHOCTH, HAJIMYUS KaTalu3aropa. Poib kaTann3aTopoB B IPUPOJIE€ U IPOMBILUIEHHOM POU3BO/ICTBE.

OHeprusl axkTHBalMM. AKTHBHpPOBaHHBIN Komiulekc. Karammzaropsl u katanus. Ponb karamu3aTtopoB B

IIPUPOJIE ¥ IPOMBILIIEHHOM IIPOU3BOJICTBE.
Tema 5.2. OcHoBHoOe coepxaHue
Tepmonunamudeck | TeopeTHueckoe obyueHme OK 01
ue Knaccuukanus XuMHYECKHX PEAKIUii: 10 TeIoBoMy dQGeKTy (IK30TepMUYECKUE, DHIOTEPMUUECKHE), 110 OK 02
3aKOHOMEPHOCTH  [oOpaTuMOcTH (0OpaTuMble U HeoOpaTuMeble). TernoBble 3PPEeKThl XUMUYECKUX peakuid. TepMoxuMuueckue
IIPOTEKaHusA ypaBHeHUsA. OOpaTUMOCTh peakLuii.
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XUMHNUYCCKHUX

XUMHUYECKOE PAaBHOBECHE U €TO CMEIIEHUE TT0]] ICHCTBUEM Pa3IMIHbBIX (aKTOPOB (KOHIIEHTpPAITUS PEareHTOB

I;)eaKHHH' WIM TPOAYKTOB peaklliu, JaBji€HHE, TeMIlepaTypa) A CO3[aHHs ONTUMAJbHBIX YCIOBUI HpPOTEKaHUs
apHOBECHE XMMHUYECKHX TPOLIECCOB.
XUMHYECKHUX
. [Tousatue 00 sHTanbnUU U 3HTponuu. DHeprus ['nd6ca. 3akon I'ecca u ciencTsus u3 Hero. Poib cmemeHus
peariutd PaBHOBECHSI B TEXHOJIOTMYECKUX IIPOLIECCAX.
Pasneu 6. JucnepcHblie CHCTEMBI
CamocrosiTesibHas padoTa 10
Tema 6.1. OcHoBHoOe coepxaHue OK 01
HucnepcHeie TeopeTnyeckoe o0yueHue OK 02
CHCTEMBI 1 Hucnepcueie cucteMbl. Kosmonaneie cuctembl. UCTHHHBIE paCTBOPBI. OK 07
¢haxTOpBI HX PactBopenne kak Qusuko-xumuueckuid mpouecc. PactBopbl. CrocoObl MPUTOTOBIEHHS PACTBOPOB.
YCTOMYMBOCTH PacTtBopuMocTs. MaccoBasi 10Ji1 pacTBOpEHHOro BeulecTsa. [IpenenbHO H0mycTUMble KOHUEHTPAUUU U UX
UCIOJIb30BAHUE B OIICHKE IKOJIOTHYECKOI 6€3011acHOCTH.
Knaccudukauus gucnepcHbIXx cucteM Mo coctaBy. Ctpoenue U (DaKTOpbl YCTOMYMBOCTH JUCHEPCHBIX
cucteM. Pacrno3HaBaHMe HCTUHHBIX PAacTBOPOB, KOJUJIOMJHBIX PACTBOPOB M TI'pyOOAMCIIEPCHBIX CHCTEM.
Crpoenne wmunemisl. PaccenBaHne cBeTa NIpH NPOXOXKIEHWHM CBETOBOTO IIydykKa 4Yepe3 ONTHYECKU
HeoHOpoAHYIo cpeny (3ddexra Tunmans).
Pa3nen 7.KayecTBeHHbIe peaknu 00HAPYKeHHUS HEOPraHMYeCKUX H OPraHU4eCKUX BellecTB
CamocrosiTesibHass padora 10
Tema 7.1. OcHoBHoOE coepxaHue OK 01
OOHapysxeHne Teoperuuyeckoe 3aHATHE OK 02
HCOpPraHM4eCKUX | KayecTBEHHbIE XUMUYECKUE PEAKIINU, XapaKTEPHbIE 111 OOHAPYKEHHSI HEOPraHMYECKHUX BEIIeCTB (KaTHOHOB

KaTHOHOB U
AHHUOHOB

¥ annoHoB). CocTaBiieHne ypaBHEHUH peakiuii oOHapykeHus: KaTuoHoB [-VI rpynn v aHHOHOB, B T.4. B
MOJIEKYJISIPHOI U HOHHOU (hopMax.
Peakiiun oOHapyKeHUs1 HEOPraHMYECKUX BEILECTB B PeaIbHBIX 00BEKTaX OKpY Karoliel cpebl.
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Tema 7.2. OcHoBHoOe coepxxaHue OK 01
Oo6napy-xeHue IIpakTHyeckne 3aHATHSA OK 02
Oprann4eCcKux KauecTBeHHBIC XMMHUECKHE PEAKINH, XapaKTepHbIC i1 OOHAPYKEHUS OTICIBHBIX KJIACCOB OPTaHUYECKHIX
BCILICCTB coeTMHEHUH: (DEHOJIOB, aJbJACTHIOB, KpaxMalia, YKCYCHON KUCIOThI, aMUHOKHUCIIOT U JIp.
OTAEIBHBIX
KJIACCOB C
HCIIOIE30BARNEM Jlenarypamust O€IKOB IMPU HATPEBaHUH, IBETHBIC PEAKIIUU OCITKOB.
O — CocraBieHre KaueCTBEHHBIX PEaKIUii OOHAPYKEHHSI OPTaHUIECKUX COCTMHEHUH OTAEIBHBIX KIaCCOB.
peakuui
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COAEPKAHME (COMePKAHUE IPUKJIATHOTO MOXYJIS)
Pa3nen 8. Xumus B ObITY M IPOU3BOACTBEHHOI /1esiTeIbHOCTH Ye10BeKa OK 01
CamocrosiTesibHast pabora 12 OK 02
Tema 8.1. OcHoBHoOe coepxaHue OK 04
Xumusi B ObITy M | TeopeTnyeckoe 3aHsiTHE oK 07
IPOM3BOJCTBCHHOM | Jkoornueckast 6e30MacHOCTb MOCIEACTBHI OBITOBOM U IPOU3BOACTBEHHOM JAESITEILHOCTH YETIOBEKa,
ACATCIIBHOCTH CBSI3aHHAsA C repepaboTKON BEIIECTB; MOMCK M aHAJIN3 XUMHYECKOW MH(POPMAIIMK U3 PAa3IMYHBIX HCTOYHHUKOB
CJI0BCKA (HayuHast 1 yueOHO-Hay4Has JIUTEepaTypa, CpeJICTBA MacCOBOM HH(oOpMaIH, ceTh IHTepHET u apyrue).
Keticer (c yaeTom Oyay1eit mpodeccnoHanbHOM AesITeNbHOCTH) Ha aHAINU3 WH(GOPMAIIUU O
MIPOU3BOJICTBEHHOM JESTEIILHOCTH YEJIOBEKA, CBI3aHHOMN C MIepepadOTKO U TOTYyYEeHUEM BEIIECTB, a TAKXKE C
9KOJIOTHYECKOI 0€30MacHOCThIO.
IIpakTuyeckue 3aHATHSA 5
3ammTa Keiica: [IpencraBnenue pe3yabTaToB pelIeHUs] KEHCOB (BBICTYIJICHHE C MTPE3CHTAINEH )
IpomexyTounas arrectanus (1udepeHMpPoOBaHHbI 3a4€eT)
Bcero 134
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3. YcaoBus peajM3anui NporpaMMbl 00111e00pa3oBaTeJbHOI JTHCIUILINHBI

3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUAIBLHO-TEXHUYECKOMY
ol0ecne4eHn 10

Jns peanuzanii TporpaMMbl JUCHUILUIMHBL TOJKHBI OBITH MPEAYCMOTPEHBI
CJIeIYIOIME CTeIabHbIC TIOMEIEHUS: YUeOHbI KaOMHET XUMUU U/WIH y4eOHOM
XUMUYECKO J1abopaTopum.

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

Texnuyeckue cpeacrBa o00y4eHHMsl: 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, TEPMOMETPhI, MHUKPOCKOI, JIyIbl, 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 CTEKJISIHHBIE, BOPOHKU JCIUTENbHbIE IuIuHapuueckue (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
npoOupKa C ra300TBOJHOM TPYOKOil), nepxaTenu A NPOOUPOK, CKISIHKH JIJIst
XpaHEHHUsI peaKTUBOB, Pa3JaTOYHbIC JIOTKH; XuMudyeckue ctakansl (50, 100 u 200
MJ1); IINATENW; MUHIETHI; TUTEIbHbBIE HIUIILbI, CEKYHIOMEPBI (TallMepbl), MEpHbIC
npobupku (Ha 10-20 mu) u mepubie koaosI (25, 50, 100 u 200 mut), BoasiHas O6aHs
(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 mi1), OrOpeTKU AJ11 TUTPOBAHMS, MEAUIIMHCKHE ILNPULIBI 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. Xumus: y4eOHUK U TPAKTHUKYM 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 mus CIIO / H. A.
[leromuxuna, JI. B. MunaeBckas. — 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., nmepepad. u gorn. — Mocksa: M3marensctBo 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 ypoBeHs : 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, 2.10. 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
kinacc / B. B. Epemun, A.A. JIpo3nos, U.B. Epemuna, H.B. Bonkxosa, 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. — Texkcr: anekTpoHHbIi // Jlans :
AJIEKTPOHHO-OMOIMOTEUHAs cucrema. — URL:
https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). —

Pexum AOCTYyIIa: OJIsI aBTOPU3. MOJIb30BaTEIICH.
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7. UepnukoBa, H. FO. Xumus B JOCTYIIHOM W3JI0KCHUHU: Yy4eOHOE

nocobue mnsa cno / H. FO. UepnukoBa. — 2-e m3xd., crep. — CaHKT-
[TerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-9. — Texkcr:
AJEKTpOHHBIN // JlaHb: 53JIeKTpOHHO-OMOnMoTeuHass cucrema. — URL:

https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). —
Pexxum moctyma: A aBTOpHU3. MOJIb30BaTENCH.

8. [enurpina, JI. B. Xumusa: yueoHoe nocooue / JI. B. IlleBHunbIHA,
A. U. AnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-
7182-3345-4. — Tekct: 3neKTpOHHBIN // JlaHb: 2IE€KTPOHHO-OMONIHOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/118505 (mata oOparmienus:
14.10.2022). — Pexwum gocTyma: Ijis aBTOPHU3. MOJb30BATEIICH.

9. bnunos, JI. H. Xumusa: yueOnuk mis CIIO / JI. H. baunos, U. JIL
[Tepdpunosa, T. B. CokonoBa. — 2-¢ u3na., crep. — Cankr-IleTepOypr:
Jlanp, 2021. — 260 c. — ISBN 978-5-8114-7904-7. — Tekcrt:
NEeKTpOHHBIN // Jlawb: snmekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). —
Pexxum noctyma: A aBTOpU3. MOJIb30BaTENEH.

10. Ta6puensH, O. C., JIsicoBa, I'. I'. Xumus: kHUTA I TIPENIOAaBaTEIs:
yue0.-meToa. nocooue. — M. Akanemus, 2012. - 332 c.

11. Yepnukoa H. 1O., MemepskoBa E. B. Pemaem 3agaun 1no Xxumuu
camocTtodaTenbHO: yueOHoe nocodue / H. FO. Uepnukona, E. B. MeniepskoBa
— Camnkr-IlerepOypr: Jlanp, 2022. — 328 c.
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4 KOHTPOJIb M OLIEHKA Pe3yJbTATOB 0CBOECHUsI 00111e00pa3oBaTeIbHOM
AUCUMILTAHBI

KoHTposilb ©  omeHka  pe3yiabTaToB  OOYyYEHHMS  OCYLIECTBISIETCS
IpenojaBaresieM B  NPOLECCE MPOBEACHUS  MPAKTUYECKUX  3aHATUA U
7a00paTOPHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS OO0YyYarOIIUMUCS
WHIUBUIYAIbHBIX 3aJaHUi, TMPOEKTOB, HCCIEAOoBaHUN. Pesynbrarel oOydeHHS
OTIPECIISIIOT, YTO OOyYaroIuecs JOJDKHBI 3HaTh, TOHUMATh U JEMOHCTPUPOBATH
10 3aBEPIICHUU U3YUCHUS TUCIUTIIINHBI.

Jnst dopmupoBaHus, KOHTPOJS W OLEHKH PE3yJIbTaTOB OCBOCHUS Y4YeOHOMU
JUCHUIUIMHBI UCTIONB3YETCSl CUCTEMAa OIIEHOYHBIX MEPOIPUSTUI, MTPEICTABIISIONIAS
co00Ol KOMIUIEKC Y4YEOHBIX MEPOMPUSTHM, 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

31




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 € HCI0JIb30BAHNEM
OPraHN4YecKNX U |KauyeCTBEHHBIX peaKIui
HEOPraHMu4eCKHUX
BeIECTB
7.1 |OGHapyxeHHe HccnenoBaTh 1. JJabopaTopHas paboTta (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 |XUMHYECKHE MPOLECCH] U [MCCIEA0BATE]BCKOI0 MPOEKTA
XUMHYECKH I 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 SKCIIEPUMEHTA.

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

HUccnenoBats XUMHUYECKUN
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 BOJIbI 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. IIpakTUKO-OpHUEHTUPOBAHHBIE
3aJlaHus 110 KyJIMHAPHOM
TEMAaTHUKE.

3. JlaboparopHas paboTa (Ha
BBIOOD):

— ObHapy>keHue HUTPATOB B
NPOAYKTaxX MUTAHUS;

— HccnenoBanue npoyKToB
NUTaHWS Ha HAaJIU4Yue YTJIeBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HAaJIMYUE YIIIEBOJOB
(kpaxmau, TJIFOKO3a, caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHAYECKUH
aHau3 nmpoo

HUccnenoBats XUMHUYECKUH
cOCTaB TIPOO 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 XUMHUUECKUNI
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 XUMHYECKUX
MaKpO ¥ MUKPODJIEMEHTOB B
NPOAYKTAaX MUTAHUS.

5. UccnenoBanue xkauecTBa
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 TEXHUUECKON |METaJI0OB, 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 Y CIIOCOOBI
BBIPAXCHUS KOHIICHTPAIWHA 1
nepecyeT KOHLEHTpaLui (¢
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;
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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 «XUMUYECKUN
cocTaB aTMOC(EpHOro Bo3ayxa
¥ BO31lyXa paboueid 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
MaTepHuasoB
CTPOUTEIBHO-
pecTaBpallMOHHOU
eI TCIIbHOCTH U
an3aiiHa

HccnenoBats mpoOsI
MaTepuaIoB CTPOUTEIBHO-
pecTaBpalluOHHON
JIESITEIbHOCTU Y J3aiiHa

1. [IpakTuKO-OpHUEHTUPOBAHHBIE
3aJlaHus [0 XUMUYECKOMY
aHaJu3y Ipod 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]Eepb

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
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Monyasb / Paznen
/ Tema

PesyabTaTt 00yuenust

OueHo4YHBIC MepONIPUATHS

OK

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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