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1. OBIIIASA XAPAKTEPUCTHUKA PABOYEUN ITPOTI'PAMMBbBI
OBHIEOBPA3OBATEJBHOU INCHUII/IMHBI
«XHUMHUD»

1.1. MecTo AMCHUIUVIMHBI B CTPYKType OCHOBHOH NPo(ecCHOHATBHOM
o0pa3oBaTeJbHOM MPOrPaMMbI:

OO6meoOpazoBaTenbHas AUCHUIUIMHA «XUMHUS» SBISETCS 00s3aTeIbHON
4acThio  001e00pa30BaTENILHOTO I[MKJIA OOpa3oBaTeNbHOM MPOrpaMMbl B
cootBerctBU ¢ PI'OC CIIO mo cnemmansHocTd 18.02.13 «Texnomnorus
MIPOU3BOJICTBA U3CIHIA U3 TIOTUMEPHBIX KOMITO3UTOBY.

1.2. IIe.]'lI/I U INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUS TUCHUIIJIMHBI:

1.2.1. Heau 1UCHUATIMHBI

@opMHUpOBaHUE y CTYAECHTOB IPEACTABICHNUS O XMMUYECKOW COCTABIIAIOLLEH
€CTECTBEHHOHAYYHOW KapTUHBl MHpPA KaK OCHOBBI MPUHATUS PEUICHUWA B
JKU3HEHHBIX W IPOW3BOJCTBEHHBIX CHUTYallUsX, OTBETCTBEHHOI'O IIOBEICHUS B
MIPUPOJIHOM Cpelie.

3amauyu TUCUMILTHHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SBJIEHUM B OKPYKAIOLIEN Cpee, HETOCTHON HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABIIATH (POPMYJIbl HEOPTAHUYECKUX U OPraHUYECKUX
BEILIECTB, YPaBHEHUS XHUMHUYECKHX  peaKkluil, OOBACHATbH MX  CMBICI,
MHTEPIIPETUPOBATH PE3YJIbTAThl XUMUYECKUX JKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM MPOBEACHUS MNPOCTEHIIMX  XUMUYECKUX
HKCIEPUMEHTAIbHBIX HCCIEAOBAHUNA C COOJIIOJEHUEM TpaBUI OE30MaCHOTO
oOpaleHus ¢ BEIIeCTBaMu 1 JIabOpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS UCITIOJIH30BATh HH(POPMAIIMIO XUMUYECKOTO XapaKTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) cdopmupoBaTh  yMEHHS  NIPOTHO3MPOBATH  IOCIEACTBUS  CBOEH
NEATETbHOCTH W XUMUYECKHX TMPHUPOJHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTh MOHMMAHUE 3HAYUMOCTU JOCTHKEHUN XMMUYECKON HayKu
Y TEXHOJIOTUH AJI Pa3BUTHS COLIMAIBHON M MPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOEHHSI 001I€00pPa30BaTeJIbHOM
IUcHUIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HayeHue TUCUUIUIMHA UMeeT npu (opmupoBanun U pazButuu OK
01, OK 2, OK 04, OK 07.



Koa n

HHaHpreMble PE3yJbTAThI 0OCBOCHUA TUCIHUIIJINMHBI

HaNMeHOBaHHe
¢opmupyembix OO6ume JAucuMniimHapHble
KOMIIeTeHIH
OK 01. B yacTu Tpy10BOro BOCHMTAHHUS: - BIIQJICTh CUCTEMON XMMHUYECKUX 3HAHUHN, KOTOpask BKIIIOYAET:
Bri6upath - TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBA, | OCHOBOIOJATAIOIINE OHATUS (XUMHUYECKUN IIEMEHT, aTOM, DJIICKTPOHHAs

CIOCOOBI perIeHUs
3a1a4
po¢eCCHOHAIBHO
¥ 1esITeIbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM
KOHTEKCTaM

Tpynonooue;

- TOTOBHOCTD K aKTHBHOM JI€ATCILHOCTH TEXHOIOTHUECKOM
Y COIMAIbHOM HANPaBJIEHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATH, INIAHUPOBATh U CAMOCTOSITEILHO BBITIOIHSATD
TaKyI0 JIeSITEIIbHOCTD;

- HHTEPEC K pa3InuHbIM cdepam nmpodheccuoHaTbHON
JICITECILHOCTH,

Ogyagenne yHMBepPCAJIbHBIMH Y4¢OHBIMH
MO3HABATEJbHBLIMH JAeHCTBUSIMM:

a) 0a30Bble JJOTHYeCKHE JelCTBHS.

- CaMOCTOSTEIBHO (POPMYIIMPOBATH U AKTYAJIM3HPOBATH
npo0OyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIN MTPU3HAK WJIM OCHOBAHUS
JUIS CpaBHEHMsI, KiIacCU(UKAIUMKA U 0000IICHHS;

- OTIPEACIIATH IEJIU JeATEeILHOCTH, 3a/1aBaTh TapaMeTPhl U
KPUTEPUU UX TOCTUKEHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBHI B I€ITEIILHOCTh, OIICHUBAThH
COOTBETCTBHE PE3yJIbTATOB LEISAM, OLIECHUBATh PUCKU
MMOCJICICTBUN NCATCIBHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUHN
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIEN0BATENbCKUE TeCTBHS:

- BJIaJIETh HaBBIKAMH yUeOHO-HCCIIEIOBATEIHCKON 1
MIPOEKTHOM JIeATeIHHOCTH, HABBIKAMHU Pa3pelieHus mpooem;

000JI04YKa aTOMa, S-, P-, d-dJIEKTPOHHBIE OPOUTAIN ATOMOB, UOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS,
XUMHYECKasl CBA3b, MOJIb, MOJISIPHAsL Macca, MOJIAPHBIN 00beM,
YIJIEpOJHBIN CKeNeT, (yHKIMOHAIbHAs TPYIINa, paauKal, U3oMepus,
M30MEPbI, TOMOJIOTHYECKHUM psifl, TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPOA- U
a30Tco/IeprKalllie COeIMHEHMs], OMOIOrMYECKH aKTUBHBIE BEILIECTBA
(YyraeBopl, )KUPBI, OETIKK ), MOHOMED, MTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHH I, KPUCTAININYECKAs peIIeTKa, TUIIbI
XUMHUUYECKHUX PEAKLMH (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, SK30-1
HHJIOTEPMHUUYECKHE, PEAKLIUU MIOHHOI'O OOMEHA), pacTBOP, 3JIEKTPOIIUTHI,
HERJIEKTPOJIUTBIL, IEKTPOIUTHYECKAS TUCCOLUALIUS, OKUCIUTEID,
BOCCTAHOBHUTEJIb, CKOPOCTh XUMHUECKOM PEAKIINU, XUMHUECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUSI XUMUYECKOTO CTPOCHHUS
opranuueckux Bemects A.M. bytiepoBa, Teopus AIEKTPOIUTHIECKON
Juccouranuu, nepuoauyeckuit 3akon [.1. MenneneeBa, 3aKkoH
COXpPaHEHHsI MacChl), 3aKOHOMEPHOCTH, CHMBOJINYECKUHN S3bIK XUMUH,
(dakToNIOrMYeCcKre CBEACHMS O CBOMCTBAX, COCTAaBE, MOJIYYEHUN U
0€301acHOM HCIOJIb30BaHUN BAKHEHIIINX HEOPTaHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOM I€ATEIbHOCTH YEJIOBEKA;

- YMETb BBISBIIATH XapaKTEPHbIE MPU3HAKU U B3aUMOCBS3b U3YUYEHHBIX
MOHSTUH, TPUMEHSTHh COOTBETCTBYIOIINE MOHITHSI IPU OMMCAHUHU
CTPOEHHS U CBOMCTB HEOPTAHUYECKUX U OPraHMYECKUX BEIIECTB U UX
MIPEBPALICHH; BBISBISATH B3AUMOCBS3b XUMUYECKIX 3HAHUN C TOHATUAMU
Y TIPEJCTABICHUSMH JPYTHUX €CTECTBEHHOHAYYHBIX NIPEAMETOB;

- YMETh UCIIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COEIMHEHUN
MEXIYHApOJHOI'O COI03a TEOPETUUYECKOM U MPUKIAJHON XUMUH U




- BBISABJISAITH IPUYUHHO-CIICJICTBEHHBIC CBA3H U
aKTyaJlu3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHHSI,
HAXOJUTh apryMEHTHI JJIs JJOKa3aTeIbCTBA CBOMX
YTBEPXKICHUIA, 33]JaBaTh MapaMETPhl U KPUTEPHH PEIICHUS;

- aHAJIM3UPOBATH MOJYUYCHHBIC B XOJIC PEIICHUS 3a1a41
PE3yNbTaThl, KPUTUYECKH OIICHUBATh UX JJOCTOBEPHOCTb,
MIPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHSIX;

- YMETh MIEPEHOCUTD 3HAHUS B MTO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obacTei;

- BBIZIBUTATh HOBBIC UJCH, IIPEIJIaraTh OPUTHHAIILHBIC
MOJIXOJIbI U PEILICHUS;

- CIOCOOHOCTh X MCIIOIb30BaHUs B II0O3HABATEILHON U
COLIMAJILHOM MTPAKTHKE

TPUBMAJIbHBIC HA3BAHUS BaXKHEHIINX BELIECTB (3THIIEH, alleTHIICH,
rmnepuH, penon, popmanbaerus, ykCycHast KUCIOTa, TIIMIUH, yrapHbIA
ras, yrieKucibli ra3, aMMuakx, raiieHasl U3BeCTb, HeralleHasi U3BeCTb,
NUTHEBAS COJA U APYTHX), COCTABIATH (POPMYJIbl HEOPTaHHUECKUX U
OpPraHWYECKUX BELECTB, YPABHEHUS XUMUYECKUX PEAKIINH, OOBSICHATH UX
CMBICII; IOATBEPKAATh XapaKTEPHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOLMMH SKCIIEPUMEHTAMU U 3aMUCAMHU YpaBHEHHH
XUMHUYECKUX PEaKIUi;

- YMETh YCTaHABIUBATh IPUHAJICKHOCTh U3YUYCHHBIX HEOPTaHUUECKUX
Y OPraHUYECKUX BEILLECTB K ONpeAeIeHHbIM KjlaccaM U Ipynnam
COEJIMHEHUH, XapaKTepu30BaTh X COCTaB M Ba)KHEHIIINE CBOMCTRA;
OTIpEeNIeNATh BUABI XUMHUECKUX CBs3EH (KOBaJCHTHAs!, NOHHAS,
MeTaJUIn4YecKas, BOJOPOIHAsS), TUIIbl KPUCTANIMYECKUX PEILETOK
BEUIECTB; KJIacCU(PUIMPOBATh XUMUUECKHE PEaKLIUU;

- c¢(opMHUPOBATh MPECTABICHUS: O XUMHUUECKON COCTaBIISAOLIECH
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIM XUMUH B TTO3HAHUU SIBICHUM
OpUPOBL, B (POPMUPOBAHUH MBILUIEHUS U KYJIbTYphl JUYHOCTH, €€
(GyHKIIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOIUMOM JUIsl peleHUs
NPAaKTUYECKUX 3a/1a4 U KOJOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOM cperie;

- YMETh IMPOBOJUTH PACUETHI [0 XUMUYECKUM (hopMyam U
YPaBHEHUSAM XMMHUYECKHUX PEAKIMH ¢ UCIIOIb30BaHUEM (PUZNYECKUX
BEJIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra30B, KOJNYECTBA BEILIECTBA;
UCIOJIb30BaTh CUCTEMHbIE XUMHUECKUE 3HAHUS IS IPUHSTUS PELIeHUH B
KOHKPETHBIX JKU3HEHHBIX CHTYAIlUsX, CBI3aHHBIX C BEIIECTBAMH U X
pUMEHEHHEM

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
CpelcTBa MOUCKa,
aHanu3a u

B 00/1acTH IEHHOCTH HAYYHOI'O ITO3HAHMSA:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOILECTBEHHOM MPAKTUKHU, OCHOBAHHOTO Ha JTHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOEr0 MECTA B

- YMETb IJIAHUPOBATH U BBIMIOJIHATH XUMHUYECKUN IKCIIEPUMEHT
(mpeBpallieHus1 OpraHMYECKUX BEILECTB IIPU HArpEBaHUU, MOJTyYEHHE
ATHJIEHA U U3yUYEHHE €r0 CBOMCTB, KAUeCTBEHHBIE PEaKIUU Ha ajlbJAEeTUIbI,
KpaxMaJl, YKCYCHYIO KUCJIOTY; IeHaTypalus O€JIKOB IIPHU HarpeBaHuH,
I[BETHBIE peaKkIuu OEJIKOB; MPOBOJUThH PEAKIIMH HOHHOTO 0OMEHa,




MHTEpIpeTalun
uHpOpMaLUU U
MH(pOPMaLMOHHBIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npo¢eCCuOHATBLHO
U IeITEeNbHOCTHU

IIOJINKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE SA3bIKOBOM M YU TATEIBCKOMN
KYJIBTYpPBI KaK CPEICTBA B3aUMOJCHCTBUS MEXK Y JIIOJbMU U
IIO3HAHUS MUPA;

- OCO3HAHME LICHHOCTH HAyYHOU JEATEIBHOCTH,
TFOTOBHOCTb OCYIIECTBIISATh IPOEKTHYIO U
HCCIJIEI0BATEIBCKYIO ACSTEIbHOCTh HHAUBUAYAIBHO U B
Ipynne;

OgyageHne yHMBEpPCAJIbHBIMH Y4¢OHBIMH
MO3HABATEJIbHbIMHU JAeliCTBUSIMM:

B) padora ¢ uHgopmanmei:

- BJIaJIETh HaBbIKaMU NOJTy4yeHUs! HTHPOPMALIUU U3
HCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOATEIBHO OCYLIECTBIISATh
MIOMCK, aHAJIN3, CUCTEMATU3ALIMIO0 U UHTEPIIPETALIHIO
uHGbOpMaLUY Pa3IMYHbIX BUJOB U (OPM IpeJICTABICHHUS;

- CO3J1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ y4ETOM
Ha3zHauyeHUs MHQOpMAIUK U 1eJIeBON ayAUTOPUH, BEIOHpast
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YAIU3AllHH;

- OLICHUBATh JI0OCTOBEPHOCTh, IETUTUMHOCTb HH(POPMALIUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- CTOJIB30BATh CPEACTBAa MHPOPMALIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTMH B PEIIEHUN KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX Y OPraHU3allMOHHBIX 3a/1a4 C
coOtoieHneM TpeOOBaHUI 3PrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeH s, IPAaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

- BJIAZICTh HaBBIKAMU PACIIO3HABAHUS U 3aLUTHI
nH(popMaiuu, nHOOPMAITMOHHOM 0€301TaCHOCTH JIMYHOCTH,

OTIPEeeIIATh CPely BOAHBIX PaCTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha
cynb(har-, KapOOHAT- ¥ XJIOPHI-aHUOHBI, HA KATHOH aMMOHWSI; peliaTh
AKCIIEpUMEHTAJIbHBIE 3a71a4K 110 TeMaM "Metambl" u "Hemeramisr") B
COOTBETCTBUU C MMPABUIIAMH TEXHUKHU 0€30MaCHOCTH TP OOpAIICHUHU C
BelIeCTBaMH U J1a00paTOPHBIM 000PYIOBAHUEM; [IPEICTABIAThH
pe3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTa B ()OpMeE 3alMCH ypaBHEHUI
COOTBETCTBYIOIIMX peakluii U GOpMyIupOBaTh BBHIBOJIbI HA OCHOBE ITHX
pe3yJIbTaToB;

- YMETh aHAJTU3UPOBATh XMMHUECKYIO HH(POPMAILIUIO, TOTY4aeMyI0 U3
pa3HbIX UCTOYHUKOB (CPEICTB MAacCOBOM MHpOpMaIuu, cetb HTEpHET 1
Jpyrue);

- BJIaJIETh OCHOBHBIMH METOJIaMU HayYHOT'O IMO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUI (HaOII0eHIEe, U3MEPEHHE, YKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOJUTH PACUYETHI IO XUMUYECKUM (HOpMyTiaM U
YPaBHCHUSM XUMHYCCKHX PEaKIHA C UCTIOIh30BAaHUEM (PH3UICCKIX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C KOTMYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMaabHbIE YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA,
MCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JISl IPUHATHUS PELICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEMICCTBAMH U UX
MIPUMEHEHUEM

OK 04.
DddexTuBHO
B3aMMO/IeHICTBOBAT
b U paboTath B

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HABBIKAaMH y4eOHO-HCCIEA0BATEIHCKOM,
MPOEKTHON M COIMAIBbHOMN JIEATEIIbHOCTH;

- YMETb IIJIAHUPOBATh U BBIINOJIHATE XUMUYECKUN DKCIIEPUMEHT
(mpeBpallleHusi OpraHMYeCKUX BEIECTB IPU HAarpeBaHUU, MOJTyYeHHE
JTUJICHA U U3YYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIUU Ha AJIbIETUIbL,
Kpaxmall, YKCYCHYIO KHCJIOTY; AeHaTypauus OeJIKOB IIPU HarpeBaHHH,
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KOJIJICKTHUBE U

OBnaneHne YHUBEPCAIBbHBIMHA KOMMYHHKATUBHBIMUA

LIBETHBIC pCaAKIIUU 66J'IKOB; IIPOBOAUTH PpCAKIIMH NOHHOI'O O6M€Ha,

KOMaH/Ie AelcTBUSIMMU: OINPEAEIATh CPEy BOAHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKLIUU Ha
0) coBMecTHasi 1eSiTeJIbHOCTD. cynb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHSI; peliaTh
- IOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON U | SKCIEpUMEHTAJIbHBIC 3a/1auu 110 TeMaM "Metamibsl" u "Hemeramibl") B
UHIUBUAYAIBHON paboOThI; COOTBETCTBUU C MPaBUIAMH TEXHUKHU 0€30MaCHOCTU IIPpU 00paIleHUuH C
- MPUHUMATH 1I€JIU COBMECTHOM JESATEIHHOCTH, BEIIECTBAMH U JIA0OPATOPHBIM 000PYOBAHUEM; IIPEJICTABIIATH
OpPraHHU30BBIBATH U KOOPAWHUPOBATH JACHCTBUS 110 €€ pe3yNbTaThl XUMUYECKOT0 IKCIIEpUMEHTa B (hOpMe 3allicu ypaBHEHUI
JOCTUKEHHIO: COCTABJIATh IJIaH JEUCTBUMN, paclpeesTh COOTBETCTBYIOIIUX PEAKIH U (POPMYITUPOBATEH BHIBOJIBI HA OCHOBE ITHX
POJIU C YY€TOM MHEHHI YUaCTHUKOB OOCY>KIAaTh PE3yJbTaThl | pE3yJlbTaTOB
COBMECTHOH paboThI;
- KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B YCIOBHSX
peanbHOT0, BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO
B3aMMO/ICICTBHS;
- OCYIIECTBIIATH [TIO3UTUBHOE CTPATETUUECKOE NIOBE/ICHUE B
Pa3IMYHBIX CUTYaIUAX, IPOSBIIATH TBOPUYECTBO U
BooOpakeHue, ObITh HHAITMATUBHBIM
OBiaieHne YHUBEPCAJIBHBIMHU PeryisiTHBHBIMH
AefCTBUSMU:
I') IPUHATHE ce0sl M APYTUX JIIO/eii:
- MPUHUMATh MOTHUBBI U aPTyMEHTHI IPYTHX JIOACH MTPU
aHaln3e pe3yabTaTOB JEATEIbHOCTH;
- IPU3HABaTh CBOE MPaBO U MPaBO APYTHUX JItOJIeH Ha
OIIIMOKH,
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIUHU
JPYTOTo Y€JI0BEKa;

OK 07. B o0/1acTH 3K0J1I0THYECKOT0 BOCIIUTAHMS: - copMUpOBATH TIPEACTABJICHHS: O XUMUUECKON COCTABJISIONIEH
CopnelicTBOBaThH - chopMHPOBAHHOCTH IKOIOTUYECKOUN KYIBTYPHI, €CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIH XUMUH B TIO3HAHUU SIBIICHUM
COXPAaHEHHUIO MMOHMMAHHE BIUSHUS COIUAITBHO-DKOHOMUYIECKUX MTPOIIECCOB | MPUPOIBI, B (POPMUPOBAHUN MBIIUICHUS U KYJIbTYPhI TUIHOCTH, €€
OKpY>Karoleu Ha COCTOSIHME MPUPOJIHON U COLIMAIBHON CpeJibl, 0CO3HAHUE (GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIIsl peIIeHUS
Cpenbl, IJ1I00aJTbHOTO XapaKTepa KOJOTHYECKUX MPoOIeM; MPaKTUYECKHX 3a/1a4 M YKOJIOTHIECKH 000CHOBAHHOTO OTHOIIEHUS K
pecypcocOepexeHu - IJIJAHUPOBAHUE U OCYLIECTBIICHUE IEHCTBUN B CBOEMY 3/I0POBBIO U IIPUPOTHON CpENE;

10, IPUMCHATH

OKpY>Kalolllel cpejie Ha OCHOBE 3HAHUSA LIeJIEN YCTOMYHUBOTO

- YMETh c00JII0JIaTh MPaBUJIa SKOJOTUYECKH 11eJIeCO00pa3HOro




3HaHUS 00
W3MEHECHHUU
KJIuMaTa,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUSIX

pa3BUTHS YEJIIOBEUECTBA;

AKTUBHOE HENPUATUE JECUCTBUM, TPUHOCAILIUX BPE]L
OKpY>Kalolleu cpere;

- YMEHHUE MMPOTHO3UPOBATH HEOIATONIPUSTHBIC
9KOJIOTMYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX JIEUCTBUH,
MpeOTBPALATh HX;

- pacUIMpPEHME OIbITA ACSITEIBHOCTH S3KOJIOTNYECKON
HAINpPaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKAMH Y4eOHO-HCCIIeI0BATENbCKOM,
MPOEKTHON M COLMAJIbHON JIEATEIIbHOCTH;

HOBEJCHUS B OBITY M TPYZOBOM JEATEIBLHOCTH B LENIAX COXPAHEHUS
CBOETO 3/I0POBbS U OKPY’KAIOILIEH IIPUPOJHOMN CPEJIbl; YUUTHIBATh
OIIACHOCTb BO3/ICHCTBUS Ha )KUBBIE OPTaHU3MBbI ONIPENICIICHHBIX BEILECTB,
IIOHUMAsl CMBICJI ITI0KA3aTes IPEIeIbHON OIIYCTUMON KOHIEHTPAauu




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

JANCHUITIJINHBI

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bup yueOHoi1 padoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUIIIMHBI 102

B T.4.

OcHoBHoOe coaep:xaHue 84
BT. 4.

TEOPETUUIECKOE 00yUCHHE 42
MPAKTHUECKUE 3aHATUSA 36
CamocTosiTenbHast padboTta 12

Koncynpranus

IIpome:kyTouHasi arTecTanus (IK3aMeH)
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2.2. TemaTu4ecKHUii IJIAH U COJIEPKAHNE JUCHUILTHHBI

(01138
HanmenoBanue Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOe U NpodeccHOHATBHO-OPHEHTHPOBAHHOE), 1a00paTOpHbIE eM (@opmMupyembie
Pa3eyoB U TeM NPaKTHYeCKUe 3aHATHS, TPUKIATHON MOIYJIb 4aco | KOMIETeHIMH
B
1 2 3 4
OcHoBHOeE coep:kaHne
Pa3zgen 1. OcHOBBI CTPOEHUSA BelllecTBa
Tema 1.1. OcHoBHOe cofiep:kaHue OK 01
CrtpoeHune aToMOB Teoperuueckoe o0yueHue
XUMITICCKIX CoBpeMeHHass Mojenb CcTpoeHuss aroma. CHUMBOJIMYECKHHA S3BIK XUMHU. XUMUYECKUU JIIEMEHT. OJEKTPOHHAS
SICMCHTOB 1 koH(purypamust aroma. Kiaccupukanusi XaMHIeCKUX 3JIEMEHTOB (s-, P-, d-37eMeHThI). BasieHTHbBIE 371€KTpOHBI. BajeHTHOCT.
Tpupona . DNeKTpOoHHAs MPUPOJa XMUMHUYECKOU CBA3H. DJIEKTPOOTPHUIATEIHHOCTh. BUIBI XUMHYECKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
XUMIHCCKOM CBASN | \jora jpppraeckast, BOXOPOIHAs) M CIIOCOGHI €€ 00pa30BaHIs
IIpakTH4Yeckue 3aHATHS
Pewienne 3amaHuii Ha UCHOJB30BAHME XHWMHUYECKOM CHUMBOJIMKM M Ha3BaHUW COCAMHEHHM IO HOMEHKJIAType
MEXKIYHAPOJIHOTO COI03a TCOPETUYECKOM M MPUKIATHON XMMHHM W TPUBHAIBHBIX HA3BaHUU IS COCTABJICHUS XUMUYECKHUX
(hopMyJ1 JIBYXaTOMHBIX COCIUHCHHI (OKCHIOB, CYAb(GHUIOB, THAPUAOB W T.I.) U JPYI'MX HEOPraHUYECKUX COCIUHCHHMA
OTJEJIbHBIX KIIACCOB.
[IpakTuueckue 3aaHUsl Ha YCTAHOBIICHHUE CBSI3M MEXKIYy CTPOSHHEM aTOMOB XMMHUYECKHX DJIEMEHTOB U TEPUOIHMYECKIM
M3MEHEHUEM CBOMCTB XUMHUYECKHX DJIEMEHTOB U UX COSAMHEHHI B COOTBETCTBUU C MoJokeHneM [leprnonaeckoit CHCTEMBL.
Tema 1.2. OcHoBHOe coiep:kaHue OK 01
[lepuonmueckuit I[IpakTHYecKkue 3aHATHSA OK 02
3aKOH 1 TabIHIA [Tepuonnueckas cucreMa xummuueckux anemeHToB .M. MenneneeBa. @usnueckuit cmpici [lepuoanyeckoro 3akona J[.1.
AHN. Menzeneesa MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
B COOTBETCTBHH C TIOJIOKEHHEM XMMHUYECKOTo AnneMeHTa B [leproamueckoit cucteme. MUpOBO33peHUYECKOE M HAYYIHOE
3nHauenue [lepuonnueckoro 3akona JI.11. Menneneena. [Iporuossl .M. MenzaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX
3JIEMEHTOB.
Pemrenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKHUX 3aJaHU HA XapaKTePU3aIINI0 XUMUIECKHUX IJIEMECHTOB
«MeTtanndeckue / HeMEeTaLTMYeCKHe CBOMCTBA, IIEKTPOOTPUIIATEILHOCTh XUMUYECKHX 3JIEMEHTOB B COOTBETCTBUU C UX
SJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B MEPUOIUYECKOMN cUcTeMe XUMUYecKux 3eMenToB .M. MenaeneeBay
Pasznen 2. XumMuyeckne peakuuu
Tema 2.1. Tumnst OcHoOBHOe coiep:KkaHue OK 01

XHUMHUYCCKHUX

TeopeTrnyeckoe o0y4enune
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peaxuit Kiraccudukarys u THIBI XUMHYECKUX PEaKIMKA ¢ y9acTHEM HEeOopraHMIecKuX BemecTB. CocTaBiIeHNE YpaBHEHUN PeakITnii
COCAMHEHHMS, Pa3I0KEHUs, 3aMellleHHs, OOMEHa, B T.4. PeaKLUi TOPEHNUs], OKUCICHUS-BOCCTAHOBIICHHSL.
VYpaBHEeHHS OKHCIIEHUSI-BOCCTaHOBJICHUS. CTeneHb okucieHus. OKUCIUTEb U BOCCTaHOBHUTENNb. COCTaBICHHE U
YPaBHUBAHUE OKUCIINTEILHO-BOCCTAHOBUTENBHBIX PEAKLIUI METOAOM JIEKTPOHHOT0 Oananca. OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PEAKLIMH B IPUPOE, IPON3BOICTBEHHBIX IIPOIeccax U KU3HEACSITEIbHOCTH OPraHU3MOB
IIpakTHYeckue 3aHATHS
KonnuectBennsie oTHOUIEHUS! B XUMHHU. OCHOBHBIE KOJNWYECTBEHHBIE 3aKOHBI B XUMHU M pacueThl 10 YPaBHEHHSIM
XMMUYECKUX peakuuil. Monbs Kak eAMHUIa KOJUYecTBa BemecTBa. MojsipHas mMacca. 3aKOHBI COXpPaHEHHS MacChl M SHEPTUH.
3axoH ABoragpo. MossipHblil 00beM razoB. OTHOCUTENBHAS INIOTHOCTH ra30B. PacueTsl Mo ypaBHEHHSIM XMMHUYECKUX PeaKkLuil
C MCTOJIb30BaHUEM MacChl, 00beMa (HOpMalbHBIC YCIOBHSI) Ta30B, KOJIMYECTBA BEISCTBA
Tema 2.2. OcHoBHOe coiep:kaHue OK 01
OneKTpONNTHIECKas TeopeTnyeckoe o0yueHune OK 04
AHCCOLHALI 1 Teopust snekTponuTHUeCKOW aucconmuanyu. HOHBL. DNEeKTPONUTHI, HENEKTPONHTHL. Peakiuu WOHHOTO OOMeHa.
MOHHBIi 00MCH CocraBieHue peakiiii HOHHOTO OOMEHA MyTeM COCTABJIICHHUS WX IMOJIHBIX M COKPAICHHBIX WOHHBIX ypaBHeHMH. KucnotHo-
OCHOBHBIE peakliuy. 3a7jaHusl Ha COCTABJICHHE HOHHBIX PeaKIii
JlaGopaTopHble 3aHATUSA
JlaboparopHast paboTa “THIbl XUMAYECKUX PeaKkInii”.
HccnenoBanne Tunos (0 cOCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOLIMXCS BEIIECTB) U NPU3HAKOB XUMHUUYECKUX
peakuuii. [IpoBeneHe peakiyii FOHHOTO OOMEHa, ONPEICICHHE CPe/Ibl BOJHBIX PAaCTBOPORB. 3a/IaHUs Ha COCTABJICHHE NOHHBIX
peaxkuui
Paznen 3. CTpoeHue M cBOIicCTBa HEOPraHUYECKHUX BelIeCTB
Tema 3.1. OcHoBHOe coep:kaHHne OK 01
Knaccuduxanmus, TeopeTuueckoe odyuenue OK 02
HOMEHKJIaTypa " N IIK...
[Ipenmer neopranndeckoii xumun. Kinaccuduxanus HeopraHuueckux BemecTs. IIpocTeie U ClI0KHBIE BELIECTRA.
CTpOCHHE OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHUIIBI, THAPOKCHIBI, KHCIIOTHI, COMHN). B3anMOCBS3s HEOPTraHHIECKUX BEIIECTB.
HEOPraHN4eCKuX ArperarHble cocTOsTHUS BemecTBa. Kpuctammueckue u amopHbIE BeliecTBa. THITHI KPUCTALTHYECKAX PEIISTOK (aTOMHAs,
BEILIECTB MOJIEKYJISIpHAasi, HOHHAsI, MeTaIIIMYecKast). 3aBUCHUMOCTb (PU3MYECKUX CBOMCTB BELECTBA OT THUIA KPUCTAIIIMYECKON PEILIETKH.

3aBHUCUMOCTh XUMHUYECKOH aKTHBHOCTH BCUICCTB OT BHU A XUMHUYECKOM CBS3M U THUIMA KpI/ICTaﬂHI/I‘IeCKOf/‘I PCUICTKHU. HpI/I‘II/IHBI
MHOT000pa3us BEIIECTB

HpaRTl/I‘leCKI/le 3aAHATUSA

Homenknarypa HeopraHMYeCKHX BELIECTB: Ha3BaHME BEIIECTBA UCXO/S U3 MX XUMHUUIECKOH (hOpMYJIBbI I COCTaBICHHE
XMMUYECKOH (POpMYIIbI HCXO/s U3 Ha3BaHUs BeulecTBa 1o MexayHapoaHoi (MIOITAK) nnu TpuBuansHOi HOMEHKIIATYpe.

Penrenne mpakThdeckux 3ajaHui M0 KiIAacCH(DUKAMKM, HOMEHKIATYpe ¥ XUMHYECKHM (OpPMYyJiaM HEOPraHHYECKUX
BEIIECTB PA3JIMUHBIX KJIACCOB (YrapHbIH ras, yriIeKUCIbli ra3, aMMHUak, raiieHasl H3BecTh, HeraleHast H3BeCThb, INTHEBAs COAa
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U IpYT'UX): Ha3bIBaTh U COCTABIIATH (POPMYJIbl XMMUYECKUX BEIIECTB, ONPEeATh IPUHAIIEKHOCTD K KIaccy.
Hctounnkn xumuyeckoil nHpopManuu (CpeaAcTB MaccoBoi nHPopmMaun, cets MHTepHeT U npyrue). [louck napopmannu
10 Ha3BaHWSAM, HACHTU(HUKATOPAM, CTPYKTYPHBIM OopMyiam

Tema 3.2. dusuko- OcHoBHOe cofiep:kaHue OK 01
XUMHYECKUE Teoperuyeckoe o0yueHue OK 02
CBOHCTBA Mertammel. OOmue (u3udeckue M XUMHYECKHE CBOWCTBA MeTauioB. CrocoObl MONydeHHs. 3HAUCHHE METaJUIOB U IIK...
HEOPraHU4eCKUX HEMETAJIOB B MPHUPOAC M KU3HEICSTENbHOCTH YENOBEKa M OpPraHu3MOB. Kopposuss MeTayioB: BHIBI KOPPO3UH, CIIOCOOBI
BELIECTB 3alIUTHl METAJIOB OT KOPPO3UH
Hemeramel. Obumme gusndeckne 1 XMMAYECKHE CBOMCTBA HEMETaUIOB. Tunmu4HbIe cBoiicTBa HemeTawioB [V— VII rpymm.
Knaccudukanys 1 HOMEHKIATypa COeIUHEHNH HeMeTaJu10B. KpyroBopoTel GMOT€HHBIX 3JIEMEHTOB B IPUPOJIE
XuMHYECKHEe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHIOB, THAPOKCHIIOB, KUCIIOT, COJICH U Jp.).
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB ITPOCTHIX BEIIECTB, BOJOPOJHBIX COCTMHEHUHN, BEICIIUNX OKCHIOB U THIPOKCUIOB
[pakTnyeckune 3aHATHS
CocraBnenue ypaBHEHHH XMMUYECKUX PEaKLHUH ¢ y4aCTUEM IPOCTHIX M CJIOXHBIX HEOPraHMYECKHUX BEILECTB: METAJUIOB U
HEMETAJIOB; OKCHAOB METAaJUIOB, HEMETA/UIOB U aM(OTEpHBIX SJIEMEHTOB;, HEOPraHMYECKHX KHCIOT, OCHOBAaHHHA H
aM(pOTEPHBIX THAPOKCH]IOB; HEOPraHMUYCSCKUX COJICH, XapaKTePU3YIOIIUX X CBONCTBA.
Pemenne mnpakTUKO-OPMEHTHUPOBAHHBIX TEOPETHUECKMX 3aJaHUil Ha CBOICTBA, cOCTaB, IMOJAy4YeHHE M Oe30macHoe
HCTOJIb30BaHNE BAXKHEHIINX HEOPTraHNYECKUX BEIECTB B ObITY U NPAKTHUECKON IEATEIbHOCTH YEJIOBEKa
Tema 3.3. OcHoBHOe coiep;kaHHue OK 01
Unenrnduxanmns JlaGopaTopHble 3aHsITHS OK 02
HEOPraHMICCKHUX JIaboparophas pabora «neHTHdHKAIMSI HEOPTaHMYECKUX BEIECTBY. OK 04
BCIICCTB PemeHne sKkCnepUMEHTAIBHBIX 33Jad [0 XMMHYECKHM CBOMCTBAM METAJUIOB M HEMETAUIOB, II0 PACIO3HABAHUIO U
MOJTYYEHHUIO COeIMHEHUH METaJUIOB U HEMETAJLIOB.
WnenTndukanus HEOPraHMYECKHX BELIECTB C HCIOIB30BAHUEM HUX (HU3UKO-XUMHUECKHUX CBOMCTB, XapaKTEpHBIX
KayecTBEHHBIX peakiuid. KauecTBeHHBIE peakiuy Ha cynbdat-, KapOOHAT- ¥ XJIOPHJI-AHUOHBI, HA KATHOH aMMOHUS
Paznen 4. CTpoeHue U CBOIiCTBa OPraHNYeCKMX BellecTB
Tema 4.1. OcHoBHOe coiep:kaHue OK 01
Knaccnpurauus, Teoperudeckoe odyueHue IIK...
CTpOCHHUC 1 [losiBnenue u pa3BUTHE OPraHUYECKON XMMHUH KaK Hayku. [IpenMeT oprannueckoi XumMun. MecTo 1 3Ha4eHue
HOMEHKJIaTypa OpTraHNYEeCKOW XUMHH B CHCTEME €CTECTBEHHBIX HAYK.
OpraHMYEeCKUX XHUMHYECKOE CTPOCHUE KaK MOPSIOK COSIMHEHUSI aTOMOB B MOJIEKYJIE€ COTJIACHO MX BAJIEHTHOCTU. OCHOBHBIE TIOJ0KEHUS
BEIIECTR TEOPHH XMMHUYECKOTO CTPOSHHS OpraHnvecKux coequHeHnit A.M. ByTtnepoBa. YTiaepoaHblil cKeNeT OpraHn4eckoil MOJIEKYJIBL.

3aBUCHMOCTH CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOCHHUS MOJIEKYII. MI30oMepus 1 n30Mephl.
[onstne o ¢yHkMoHaneHOW Tpynme. Pagmkan. [IpuHiumel kinaccuuKalMM  OpPraHUYECKHX  COCIUHECHHUH.
MesxayHapoaHas HOMEHKJIAaTypa M NPHHLUIBI HOMEHKJIATYPbl opraHudeckux coeauHeHuid. IloHsitue 00 a3zorcomepikamimx
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COEIMHEHHSIX, OMOJIOTHYECKH aKTUBHBIX BellecTBax (yrIeBOax, KUpPax, OelKkax U Jp.), BBICOKOMOJEKYISIPHBIX COeIUHEHUSIX
(MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4Yeckue 3aHATHS

Homenkiatypa OpraHMYeCKHX COCIUHCHHWIA OTACIBHBIX KJIACCOB (HACHIINICHHBIC, HCHACHIIICHHBIE W apoOMaTHUYECKUC
YTIIEBOAOPOJIBI, CIIUPTHI, (PEHOJIBI, ANTbJACTH/IBI, KETOHBI, KAPOOHOBBIE KHCIOTHI | Jip.) CocTaBlieHUE TIONHBIX U COKPAICHHBIX
CTPYKTYpPHBIX (DOPMYJT OpPraHUYECKUX BEIICCTB OTICIBHBIX KIACCOB, WCIIONB3Ysl WX HA3BaHHUs IO CHUCTEMATHUYECKOW U
TPUBHAILHOW HOMEHKJIATYpe (3TWJICH, alleTWIICH, MIIMICPUH, (eHo, GopManbIerull, YKCyCHas KUCJIOTa, TIUIMH). PacyeTs
mpocTeimei GopMyITsl OpraHuIecKOr MOJIEKYJIIBI, ICXOIS U3 DIIEMEHTHOTO cocTana (B %)

Tema 4.2. CBoiicTBa
OpPraHMYECKUX
COeIUHEHUN

OcHoBHOe coepkaHue

TeopeTuueckoe o0yueHue

OU3HKO-XUMHYECKHE CBOIMCTBA OpPraHUYECKUX COEAWHEHHWH OTIENBbHBIX KJIacCOB (OCOOGHHOCTH KJIACCH(PHKALUU U
HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTHUECKHH paa u obmias dopmyna; nzoMmepus; (Gu3nvdeckue CBOHCTBA; XMMHUYECKUE
CBOMCTBA; CITOCOOBI MOTYICHHU):

— TpeenbHbIe YTIeBOJOPOAb! (AJIKaHbI U LUKJIOAJKaHbl). ['opeHre MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHMKOB TEIUIa B
MPOMBIIIJICHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YITICBOJOPOAOB, HAXOKICHUE B IPUPOJE U IPUMEHEHHUE ANTKAHOB,;

— HelpenenbHble (AIKEHBI, aIKUHBI M alKaJUueHbl) 1 apoMaTHYeCKUe YrieBogopoabl. ['opeHne anermieHa Kak UCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TNIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KHUCJIOPOJICOJep)KaIlie COeMHEHUS (CITMPTH U PEeHOIBbI, KapOOHOBBIE KUCIOTHI M 3QHUPHI, AIACTHIIBI H KETOHBI, KHPHI,
yrieBonbl). [IpakTuueckoe mpuMeHEeHNE STHIICHTIIMKOI, THlepuHa, genona. [Ipumenenne gopmanpaeruia, aneranpaeruia,
YKCYCHOW KHCIIOTHI. MBIJIa KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT. MOIOIIME CBOMCTBA MbLIA

— a30TcoJepKalie COeIMHEHUS (aMUHBI 1 aMUHOKHCIIOTHI, O€JIKH). BEICOKOMONEKYIsIpHBIE COEMHEHMS! (CHHTETUUECKHUE
1 OMOJIOTHYECKU-aKTUBHBIE). MOHOMED, MTOTUMEp, CTPYKTYpHOE 3BeHO. [lomMepu3anus dTHiIeHa Kak OCHOBHOE HalpaBJIeHUE
€r0 UCIIOJIb30BaHMU.

I'eHeTHyeckas CBSI3b MKy KJIACCAMHU OPTaHUYECKUX COCAMHEHHUH

IIpakTHyeckue 3aHATHS

CBoiicTBa OPraHMUYECKMX COSAMHEHUN OTIENBHBIX KJIACCOB (TPHUBHAIBHAS U MEKAYHAPOAHAs HOMEHKIATYPa, XUMUYECKUE
CBOMCTBa, CIIOCOOBI MOTYYEHHUS): PEAeNIbHbIE (aNKaHbl U IUKJIOAIKAHbI), HEMPeAeNIbHbIEe (aNKeHbl, aTKUHbI U aJKaJHeHbl) U
apOMaTUYECKUE YTIEBOJOPOJBI, CIUPTHl W ()EHONBI, KapOOHOBBIE KHUCIOTHI M 3(UPBI, alubIeTUIBl U KETOHBI, aMHUHBI U
aMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COEUHEHN. 3a/laHNsI Ha COCTaBJIEHNE YPAaBHEHNN XUMHUYECKHX PEAKIIMH C y4acTHEM
OpPraHWYECKUX BEIMIECTB HA OCHOBAHWHU MX COCTaBa M CTPOEHUS

CocTtaBnenue cxeM peaknuii (B TOM YHCIie TIO MPeJI0KEHHBIM IeTI0YKaM IPEBPAISHHI ), XapaKTePU3YIOIINX XUMHUIECKIE
CBOMCTBA OPraHMYECKUX COCTUHEHHI OT/IENBbHBIX KJIACCOB, CIIOCOOBI UX MTOJTyUYEHUS M Ha3BaHUE OPTaHWMYECKUX COCTMHEHHH 110
TPUBHAIBHON MM MEXIYHAPOIHON CHCTEMATUYECKOH HOMEHKIIATYpE.

Pemienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA OPraHMYECKHX COCIMHEHUH OTIEIbHBIX
KJIACCOB

OK 01
OK 02
OK 04
IIK...
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JlaGopaTopHasi padoTra

JlabopartopHnas pabota “IIpeBpamieHns OpraHUIeCKUX BEIIESCTB ITPH HarpeBaHuu'.
[Tony4yeHnue 3TUIIEHA U WU3Y4YEHUE €ro CBOMCTB. MozaenupoBaHUE MOJIEKYJT M XMMHYECKUX IPEBpPALICHUIl Ha mpuUMepe
dTaHa, STUJICHA, AllCTUIICHA U JIp.

Tema 4.3. OcHoBHOe cofiep:kaHue OK 01
Unenrudurarms TeopeTuueckoe o0yueHue OK 02
OpraHUYECKUX OK 04
BEIICCTE, HX buooprannyeckue coenunenus. Ilpumenenne u Guosorudeckast poib yriieBoaoB. OKHCICHUE YIIEBOJOB — HCTOYHUK i
SHAUCHIC 1 SHEPTUU JKUBBIX OpraHm3MoB. OONacTH MNpPUMEHEHUS aMHUHOKHCIOT. IIpeBpamieHuss OENKOB MHUIIM B OpraHU3Me.
IpEMEHEHIE B Bnonoquecxne ¢yHkuuu OenkoB. buonormueckne QyHKOMM KUPOB. Poimb opraHMueckoldl XMMHM B PELICHHH MPOOIeM
GLITOBOI 1 MUILEBOH 0€30IaCHOCTH
HPOM3BOJICTBEHHOI Ponp opranuyeckoil XuMHU B pEIICHHH MPOOJIEM 3HEPreTHYecKOd Oe30MacHOCTH, B Pa3BUTHM MEIULMHBI, CO3IaHHUU
eATENBHOCTH HOBBIX MAaTe€pHaJiOB, HOBBIX HMCTOUYHHUKOB 3HEPIUM (aJbTEpHATHUBHBIE UCTOYHHMKM 3Hepruu). OmacHOCTh BO3JACHCTBHS Ha
qeTOBEKA KHUBBIE OPraHU3MBbl OPTraHWYECKHX BEIICCTB OTIEIBHBIX KJIAacCOB (YTICBOAOPOIBI, CIUPTHI, ()EHOIBI, XJIOPOPTaHHMUECKHE
MPOM3BOJHBIE, AJIBICTHIBI M AP.), CMBICI IIOKA3aTeIsl IPEAESIbHO AOMYCTUMON KOHLICHTPALUU
JlaGopaTopHble 3aHATUSA
JlaboparopHas padora: “UneHTH(QUKAINS OPTaHHYECKAX COSTUHEHHUH OT/IETbHBIX KJIAaCCOB™
Wnentndukanus OpraHMYECKHX COEIWHEHWH OTACIBHBIX KiIaccoB (Ha TMpHMEpe albJCTHIOB, Kpaxmalna, YKCYCHOH
KHUCJIOTBI, OEJKOB M T.I.) C HCHOJB30BAHMEM HMX (DU3MKO-XMMHUYECKHX CBOWCTB M XapaKTEPHBIX KAadECTBEHHBIX PEAKLUH.
Henatypanus 6enka rpu HarpeBaHuu. L[BeTHbIe peakunu 0enkoB. BO3HMKHOBEHHE aHAIUTHYECKOTO CUTHANA C TOUKH 3PEHUS
XAMUYECKUX TIPOLECCOB NPH MPOTEKAHWH KA4YEeCTBEHHOW peaKInW, TO3BOJISIONICH WACHTHU(PHUIMPOBATh MPEJIOKEHHBIE
OpraHUYecKHe BEeIIeCTBa
Paspean 5. Kunernueckue ¥ TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMMUYECKUX pPeakuuii
CxkopocTb OcHoBHOe coiep;kaHue OK 01
XUMHUYECKHX Teopernueckoe odyueHune OK 02
PeaxIyi. CKOpOCTh PeaKkiii, €€ 3aBUCUMOCTh OT pPa3jIMYHBIX (PAKTOPOB: MPUPOJBI PEArHPYIONIMX BEUIECTB, KOHIEHTPAIUH IIK...
Xnmuaeckoe pearupyoImx BeImeCcTB, TEMIIEPATYPhl U IUIOMIAAN PEaKIMOHHOW MOBEpXHOCTH. TeruioBbie 3pPeKThl XMMUYECKUX pPEeaKInii.
paBHOBecHe OK30- ¥ SHAOTEPMUYECKHUE, PEAKIIIH.
O6patumocTh peakuid. XMMHUYECKOE PABHOBECHE U €0 CMEIIECHHUE O] ACHCTBUEM Pa3IUYHBIX (PaKTOPOB (KOHLIEHTpALUS
peareHToB WM MPOIYKTOB PEAKINH, JaBIE€HNE, TEMIIEPAaTypa) IS CO3/IaHUs ONTUMAIBHBIX YCIOBUN MPOTEKAHMS XUMHUYECKUX
npoueccos. [Tpunmun Jle Hlatense
IIpakTH4eckue 3aHATHS OK 01
Pemienue mpakTUKO-OPHEHTHUPOBAHHBIX 33JaHUN HA aHAIN3 (HAKTOPOB, BIMSIOLIMX HA U3MEHEHHE CKOPOCTH XHMHYECKOH OK 02
peakuy, B T.4. C TO3UIMH DKOJOTHUYECKH IIEJIECOO0pa3HOTO TIOBEIACHUS B OBITY W TPYIOBOHW JIEATEIHHOCTH B IEJAX IIK...

COXPaHEHUs CBOETO 30POBbS U OKPYKAIOLEH NPUPOIHOM CPEbL.
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Pemienue npakTUKO-OpUEHTUPOBAHHBIX 3aJlaHU Ha npuMeHeHue npuHuuna Jle-IllaTense A HaxX0XACHUST HANPABICHUS
CMEIIICHUS PABHOBECHSI XUMHUYECKOM PeakIuy U aHau3 (JaKTOPOB, BIUSIONIMX HA CMEIICHUE XUMUYECKOTO PABHOBECHS

Paznea 6. PactBopnl
Tema 6.1. OcHoBHOe coep:kaHne OK 01
Housrne o Teopernueckoe ooyueHune OK 02
pacTeopax PactBopenne kak (QU3NKO-XMMHYECKHI mporiecc. PactBopel. CrocoOBI TPHUTOTOBICHHS PacTBOPOB. PacTBOPHMOCTS. OK 07
MaccoBast 1051 pacTBOpeHHOro BemiecTBa. CMBICH IMOKa3aTessl IpeAeIbHO AOIMYCTUMON KOHIEHTPALUH U €r0 MCIIOIb30BaHUE TIK...
B OLICHKE 9KOJIOTUYECKOH 0€30IacCHOCTH.
[IpaBuna 3K0JI0TMYECKU LEIECO0OPa3HOro MOBEACHUS B OBITY M TPYJOBOHM AEATENBHOCTH B LENSX COXPAHEHHS CBOETO
3I0POBbS M1 OKPY>KaIOIIEH IPUPOJHOI Cpebl; ONACHOCTh BO3JCHCTBHUS Ha )KUBbIE OPraHU3MBbI OTIPEIEJICHHBIX BEIIECTB.
Pemienne mpakTHKO-OPMEHTHPOBAHHBIX pAacdeTHBIX 3aJaHWH Ha pacTBOpPBI, HCIONb3yeMble B OBITOBOM U
MIPOM3BOJICTBEHHOM JIEATEILHOCTH Y€JIOBEKa
Tema 6.2. OcHoBHOe coep:KaHne OK 01
Hccnenosanue JlaGopaTopHble 3aHATHS OK 02
CBOHCTB pacTBOPOB Jlaboparopras pabora «I[IpuroroBnenne pacTBOpOB». OK 04
[IpurotoBieHue pacTBOpOB 3alaHHOW (MaccoBol, %) KOHLEHTpaluu (C MPaKTUKO-OPHUEHTUPOBAHHBIMU BONPOCAMH) U 1IK...
oTpesieJIeHHe CpeIbl BOJAHBIX PaCTBOPOB.
Pemienue 3a1ay Ha NPUrOTOBJICHUE PACTBOPOB
IIpodeccnoHanbHO-OPHEHTUPOBAHHOE CO/lepPKaHue (COAep:KaHNe NPUKJIATHOT0 MOXYJIs)
Paszpnen 7. Xumus B ObITY M IPON3BOACTBEHHOI 1eITEJILbHOCTH Ye10BeKAa OK 01
Xumust B ObITy 1 OcHoBHOE coaep:kaHme OK 02
MIPOU3BOJICTBEHHOM OK 04
Teopernyeckoe o0yueHue
NEeATEIILHOCTH OK 07
yejoBeKa Hogeimme JOCTHXKCHHUA XUMHUYCCKOU HAYKU U XUMHUYCCKON TCXHOJIOTHUH. Ponp xumnu B O6eCHe‘-IeHI/II/I OKOJIOTUYCCKOH, 11K

SHEPTEeTHUECKON U MUIIEBOH 0€30MIaCHOCTH, Pa3BUTHH MeAUIMHEL. [IpaBuia moncka u aHaIM3a XUMUIECKOW HHPOPMAIH U3
Pa3NUYHbIX HCTOYHHMKOB (Hay4Has M yueOHO-Hay4Has JIMTepaTypa, CpecTBa MaccoBoil nHpopmauun, cetb MaTepHeT)

IIpakTHYeckue 3aHATHS

[lonck u aHanM3 KEWCOB O MPUMEHEHMH XUMHMYECKHX BEIIECTB M TEXHOJOTHH C ydeToM Oyaymiedl mpodeccHoHalIbHON
JEeSATebHOCTH 10 TeMaM: BaKHEUIIINE CTPOUTENIbHbIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTepHalIbl, KPACKH, CTEKIIO0, KepaMHKa,
MaTepuaibl IS SIEKTPOHUKH, HAHOMAaTepHalbl, TEKCTHIIbHBIE BOJIOKHA, NCTOYHUKH SHEPTHUH, OPTAaHUYECKHE W MUHEPAJIbHbIE
yIIoOpeHusl, TeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSI.

3amura: [IpecTaBieHne pe3ynbTaToB penieHns KeiicoB B popMe MUHU-JIOKIIA/IA ¢ IPe3eHTalneH

Bcero

102
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3. YCJIOBUA PEAJTU3ALIAHN ITPOTI'PAMMBI
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

3.1. Jnsa peanusanuym NPOrpaMmMbl JMCUMILVIMHBI TPeTyCMOTPEHbBI
cjaeaylolye crenuaJbHble MOMelleHnsl: yYeOHbIN KAOMHET XUMUHU.

Texnuueckue cpeocmea o00yueHus. KOMIIBIOTED C YCTpOMCTBaMu
BOCIIPOU3BEJCHUSI 3BYKa, MPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C SKPAHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPEe3EHTEP ISl IPE3CHTALIMIA.

QOoopyoosanue yuebnozo kabunema:

—IIOCaI0YHBIC MECTA M0 KOJIMYECTBY O0YJArOITIXCS;

—pabouee mecto nipenonaBateris (1);

—y4e0HO-METONIECKUN KOMIUIEKT « XUMHSI.

—HarJIIHbIE T0COOMs  (KOMIUIEKTHI  y4eOHBIX  TaOJNWIl, TIIaKaThI:
«Ilepuoanueckass cucrema xumuueckux odnemeHToB J[.M.MenneneeBay,
HOPTPETHI BBIIAIOIINXCS YUCHBIX-XUMHKOB);

—APM 1151 XUMHYECKUX UCCIEAOBaHUM JIJIsl TPero/iaBaTers,

—APM s XUMHYECKHUX  HMCCIACAOBAaHWMM i1 OOydYaroniuxcs
(IBYyXMECTHOE),

—JI0CKa TOBOpPOTHas Oernasi, MapKepHasi,

—aBTOMATHU3UPOBAHHOE pabouee MECTO I XUMHUYECKUX HCCICIOBAHUM
J1s1 00y4aromuxcst (JIByXMECTHOE),

—XUMHUYEeCcKas rocya,

—1kad nmadopatopubiil Ay nokymenton HIJIJI/T,

—tmkad a1 xpaneHus nadopatopHor nocyast HIJIXJIIIT-102,

—tmkad ans xumudeckux peaktuBos HIJ1X-300,

—KOMIUIEKT TaOJIUIl IO BCEMY KYpPCy OpraHUueCKOi XUMUH,

—ydeOHas MeOerb Ha 34 ToCaI0YHBIX MECTA.

—OnbMoTeuHbIi (POHI.

B Oubnumoreunsrii  ¢GoHA BXOIAT YYEOHHKH, Y4€OHO-METOIMYECKHE
koMmmuiekTel (YMK), obecnieunBaroniye OCBOCHHE YUE€OHOW JIUCIUILIMHBI
«XUMUD.

3.2. UudopmanuonHoe odecnevyeHne o0yueHust

OcHogHble UCMOYHUKU:

1. I'munka, H.JL., O6mas xumusd. : yueoHoe mocobue / H.JIL. I'muuka. —
Mockaa : KnoPyc, 2022. — 749 c.

https://book.ru/book/943894

2. Epoxun, IO.M. Xumusa pnas mnpodeccuili U CleUUATBLHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO MpOouicH : YU4eOHUK ISl CTYIACHTOB
yapexaeHuii cpennero npod. oopazosanus / FO.M. Epoxun, U.b. KoBanesa. -
7-e u3z., crep. - Mocksa : U3narensckuii neHtp "Axagemus'”, 2019. - 496 c.

JlononnumensvHvle UCMOYHUKU:

1. Tabpuensu, O.C. EcrecTBo3Hanue. XuMus : y4eOHUK Uil CTYJICHTOB
yapexaeHuit cpeanero mpod. oopazosanus / O.C. ['abpuensu, U.I'. Octpoymos.
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- 6 m31., mepepad. u nom. - Mocksa : 3narensckmii ieHTp "Axkagemus", 2020. -

240 c.

2. KokopeBa, B.B., Xumus

Mocksa : KnoPyc, 2023. — 371 c.
https://book.ru/book/947249

yuebHoe mocooue / B.B. Kokopera. —

4. KOHTPO.JIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JTUCIUIIJINHBI

KoHTpoJ1b H OlleHKa PAaCKPBIBAIOTCS Yepe3 TUCITUTIIMHAPHBIC PE3YJIbTATHI,
YCBOCHHBIC 3HAHUS U MPUOOPETEHHBIE CTY/ICHTAMU YMEHUS, HAlPaBJICHHBIC HA
dbopmupoBaHre 00MUX ¥ MPOHEeCCHOHATBHBIX KOMITETESHITUN.

Neo OK Monynbﬁ’:men/Te PesynbTaT 00yuenus Tunbl OeHOYHBIX MePONPUATHIA
| OcHOBHOe coiep:KaHue
1 Pa3znen 1. OcnoBbl |®opmyiupoBaTh 0a30BbIe
CTPOCHHS MOHATHSA U 3AKOHbI XMMHH
BellecTBa
1.1 | OK 01 |Crpoenue atomoB  |CoOCTaBIsATH XMMUUYECKHE 1. Tect «CTpoeHue aToMoB
XUMHYECKHUX dbopMyIbl COEIMHEHUN B XUMHUYECKUX JIEMEHTOB U IPUPOJIa
AJIEMEHTOB U COOTBETCTBUU CO CTENIEHbIO |XMMUYECKOU CBSI3U».
npupoa OKHUCJICHUS] XUMHUYECKHUX 2. 3aaym Ha COCTABIIEHUE XUMUYECKUX
XUMHUYECKOH CBSI3M  [3JIEMEHTOB, UCXOS U3 (dbopMyJ1 ABYXaTOMHBIX COEIMHEHUIN
BaJICHTHOCTH U (oxcuaoB, cynb(uI0B, TUAPUIOB U
AIEKTPOOTPULATEILHOCTH T.IL.).
3. 3agaHus Ha UCIIOJIb30BaHUE
XAMHYECKOW CUMBOJIMKHA W HA3BaHUU
COEIMHEHUH 110 HOMEHKJIaType
MEX1yHapOJHOI'O COI03a
TEOPETUYECKON U IPUKIIAJHON XUMHUU U
TPUBHUAIILHBIX Ha3BaHUN TSI
COCTaBIICHUS XUMUYECKUX (PopMyI
JIBYXaTOMHBIX COEIMHEHUN (OKCHUJIOB,
CyAab(QUI0B, TUIAPHUJIOB U T.I1.) U APYTUX
HEOPraHWYECKUX COCTMHEHUI
OTJIEBbHBIX KJIACCOB
1.2 | OK 01 |[lepuonnuecknii XapakTepus3oBarhb 1. Tect «Merammnueckue /
OK 02 |3axoH u Tabmuia XUMHUYECKHE FIIEMEHTHI B HEMETAJUIMYECKHUE CBOICTBA,

.. Menneneena

COOTBETCTBHUU C UX
MOJIO)KEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHYECKHX 3JieMeHTOB [[. 1.
Meneneena

AIEKTPOOTPHUIIATENIHFHOCTD U CPOJICTBO K
AIEKTPOHY XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTpOCHI/IeM " ITOJIOKCHUEM B
MEePUOIUUECKON CUCTEME XUMUYECKUX
anemenToB JI.11. MenaeneeBay.

2. IlpakTueckue 3a/lanus Ha
YCTaHOBJICHHUE CBSI3M MEXK]Iy CTPOCHUEM
aTOMOB XMMHUYECKHX DJIEMEHTOB U
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OK

Monyas/Pa3nen/Te
Ma

Pe3yabTar 00y4yeHus

Tunbl OeHOYHBIX MEPONIPUATHH

MEPUOIUYECKUM U3MEHEHHEM CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX
COEIMHEHUI B COOTBETCTBHH C
nosioxxenueM Ilepuonnueckon cucreMe.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKUE 3a1aHUs HA
XapaKTEPU3aLUI0 XUMHUECKUX
AJIEMEHTOB: «MeTan4ecKue /
HEMETaJUIMYECKUE CBOMCTBA,
AIEKTPOOTPULATEIBHOCTD U CPOJCTBO K
AJIEKTPOHY XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C X 3JICKTPOHHBIM
CTPOECHUEM U TOJOKEHHUEM B
MEePUOINYECKON CHUCTEME XUMUYECKUX
anemenToB .M. MenaeneeBa»

Pazpmea 2.
XuMuueckKue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX peakuui

KonTtpoJsbnasi padora
«CTpoeHue BelecTBa U XUMHYECKHe
peakuum»

2.1

OK 01
OK 04

THIpl XUMHUYECKUX
peaxkiun

CocraBisTh peakuuu
COC/IMHEHUS, Pa3JIOKCHUS,
oOMeHa, 3aMeIICHU,
OKHCJIUTEIILHO-
BOCCTAaHOBUTCIIbHBIC PCAKIITNN

1. 3amaun Ha cocTaBiIeHUE YpaBHEHUM
peaxKiuu:

— COeIMHEHMSI, 3aMeIIeHUS,
pas3ioxeHus, 0OMeHa;

— OKHCJIUTENIBHO-

BOCCTAaHOBUTEJBHBIX PEAKIUH C
MCTIOJIB30BAaHUEM METO/Ia SJIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT MacChl BEIECTBA
i 00bEéMa

ra30B M0 U3BECTHOMY KOJIMYECTBY
BEIIeCTBA, Macce WK 00BEMY OHOTO
U3 yJacTBYIOIINX B PEAKIIMH BEIICCTB;
pacy€Tsl

Macchl (00bEMa, KOJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIINHU, €CIH OJTHO U3
BEIIECTB NMEET MPUMECH

2.2

DNEeKTPOTUTHIECKAS
JUCCOLIMAINS U
WOHHBIN 0OMEH

CocTaBnsTh ypaBHEHHUS
XMUMHUYECKHX peaKIuu
HOHHOTO OOMEHa C yJyacTueM
HEOPraHMYECKUX BEIIECTB

1. 3ananus Ha cocTaBlIeHHE
MOJIEKYJISIPHBIX M MOHHBIX PEAKIUMH ¢
y4acCTHUEM KHCIIOT, OCHOBAHUM U COJIEH,
YCTaHOBJICHUE U3MEHEHMSI KUCIIOTHOCTH
cpenbl

2. JJaboparopHas padota "Tumnsl
XUMHYECKHUX peakiui”

Paznean 3.
CrtpoeHnue u
CBOMCTBA
HEeOPraHUuYeCKuX
BellecTB

HccaenoBarb crpoenue u
CBOHCTBA HEOPraHUYECKHX
BELIECTB

KonTpoubnas padora
«CBoiicTBa HEOPraHMYECKHUX
BeLeCTB)»
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OK

Monyas/Pa3nen/Te
Ma

Pe3yabTar 00y4yeHus

Tunbl OeHOYHBIX MEPONIPUATHH

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuponats
HEOpPraHUYECKUE BEIIECTBA B
COOTBETCTBUU C UX
CTPOEHUEM

1. Tect «Homenkiarypa v Ha3BaHue
HEOpPraHMYECKUX BEIIECTB UCXOS U3
UX XUMUYECKON (hOpMYIIbI U
COCTaBJICHUE XUMHUYECKOU (hOPMYITBI
UCXOJIS U3 Ha3BaHUs BELIECTBA 110
MEXIYHAPOAHOU UIIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3agauu Ha pacyeT MacCOBOM JIOJIH
(Macchl) XMMUYECKOTO DJIEMEHTA
(coenuHeHust) B MOJIEKYJIE (CMECH).

3. [IpakTrueckue 3agaHus 1o
KJaccu(uKalum, HOMEHKIIAType U
XUMHUYECKUM (hopMyriam
HEOPraHMUYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB.

4. TlpakTHdeckue 3a1aHus Ha
ompezeieHue XUMUYECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTH BUJa
XUMHUYECKOH CBSI3U U THIIA
KPUCTAJUIMYECKOU pELIETKH

3.2

OK 01
OK 02

dusnko-
XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BCIICCTB

YcranaBauBaTh 3aBUCUMOCTD
(UBUKO-XUMHYECKUX
CBOMCTB HEOPTaHUYECKUX
BEIIIECTB OT CTPOSHHUS aTOMOB
Y MOJIEKYJI, @ TAaK)Ke TUTIa
KPUCTAJUTMYECKOM PEIICTKH

1. Tect «OCOOEHHOCTH XUMHUYECKUX
CBOMCTB OKCHJIOB, KMCIJIOT, OCHOBAaHHUI,
aM(pOTEePHBIX TUIPOKCUJIOB H COJICH».
2. 3agaHus Ha COCTABJIICHUE YPAaBHEHUI
XUMHUYECKUX PEAKLUHI C yJaCTUEM
MIPOCTHIX U CIO0KHBIX HEOPTraHUYECKUX
BELIECTB: OKCHUJIOB METAJIOB,
HEMETAIIOB U aM(OTEPHBIX IJIEMEHTOB;
HEOPTraHUYECKUX KUCJIOT, OCHOBAHUM U
amM(pOTEepHBIX THUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIIUX UX CBOMCTBA U
CIOCOOBI TIOJTYYEHHSI.

3. [IpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETHUECKHUE 3a]JaHUs Ha CBOMCTBA U
MOJIy4YeHUE HEOPTaHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPTraHUYECKHUX
BEIIECTB

HccnenoBath KaueCTBEHHBIE
peakIi HEOPTraHUYECKUX
BEILECTB

1. IIpakTMKO-OpHEHTUPOBAHHBIE
3aJJaHus 110 COCTABJICHUIO XUMHUYECKUX
peaKkuuii ¢ y4acTUEM HEOPTraHUYEeCKHUX
BELIECTB, UCIIOJIb3YEMBIX Ul UX
UACHTU(PUKAIIH.

2.JIaGopatopHas pabora:
“Unentuduxaiiisi HEOPraHUIECKUX
BEIIECTB”

Paznean 4.
CrtpoeHnue u
CBOMCTBA
OpraHHYecKuX

HccaenoBarb crpoenue u
CBOICTBA OPraHUYEeCKHX
BELIECTB

KonTpoubnas padora
«CTpoeHue u cBoiicTBa
OPraHU4YeCKHUX BelecTB»
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Monyas/Pa3nen/Te

Ne OK Ma Pe3yabTar 00y4yeHus Tunbl OeHOYHBIX MEPONIPUATHH
BellecTB
4.1 | OK 01 |Knaccudukanus, KnaccudumupoBarts 1. 3amanus Ha COCTaBIICHUE HA3BaHUI
CTPOEHHE U OpraHMYECKHE BEUIECTBA B |OPraHUYECKUX COEAMHEHUH 110
HOMEHKJIaTypa COOTBETCTBUU C UX TPUBUAIBHOMN WIIM MEXTyHAPOIHOMN
OpraHUYECKUX CTPOEHUEM CUCTEMATUYECKON HOMEHKJIIATYpE.
BEIIECCTB 2. 3ajaHus HA COCTaBJICHHE MOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (hOpMyIT
OpPraHUYECKUX BEIIECTB OTAEIbHBIX
KJIACCOB.
3. 3amauu Ha onpeeeHue MPOCTEeUIIei
(bopMyIbI OpraHMYECKONW MOJICKYJIHI,
UCXOJIS U3 DJIEMEHTHOT0 cocTana (B %)
4.2 | OKO01 [CsoiicTtBa VYcranaBiuBaTh 3aBUCUMOCTS | 1. 3aanus Ha COCTaBIEHUE YpaBHEHUN
OK 02 |oprannueckux (bU3UKO-XUMHYECKUX XUMHUYECKUX PEaKIHii C yJaCTHEM
OK 04 |coenunenuit CBOMCTB OPraHHYECKUX OpraHNYEeCKHUX BEIIECTB HA OCHOBAaHUU
BEIIECTB OT CTPOCHHUS UX COCTaBa M CTPOCHHUSI.
MOJIEKYI 2. 3ajaHus Ha COCTaBJIEHUE YpaBHEHUN
XUMHUYECKUX PeaKIIUid,
WUTIOCTPUPYIOLINX XUMUYECKUE
CBOIICTBA C yU€TOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX peaKuuil U
TeHETUYECKOU CBSI3U OPTraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacueTrHble 3a1a4M 10 ypaBHEHUSIM
peaKuuii C y4aCTUEM OPTraHUYECKUX
BELIECTB.
4. JlTaboparopnas pabota
“IIpeBparnieHust OPraHN4ECKUX BELIECTB
IpU HarpeBaHuu"
4.3 | OK 01 |Mnentudukanus HccenenoBats kauecTBeHHbIE |1 .IIpakTHKO-OPUEHTUPOBAHHBIE
OK 02 |oprannueckux peaKuy OPraHNnYeCKUX 3aJJaHus 110 COCTABJIEHUIO0 XUMHUYECKUX
OK 04 |BemiectB, ux COEIMHEHUH OTJEIbHBIX peakumii C y9acTHEM OPTraHU4YECKUX
3HAYEHUE U KJIACCOB BEULIECTB, B T.4. UCIOJIB3YEMBIX AJIS UX
IIPUMEHEHNUE B UACHTU(PUKAIMY B OBITY U
OBITOBOI 1 IIPOMBIIIJIEHHOCTH.
MIPOU3BOICTBEHHOM 2.JlaGoparopnas padoTa:
JESATEIIBHOCTH “Unentuduxaiusi OpraHn4ecKux
YeJI0BeKa COEIMHEHUH OTAENbHBIX KJIaccoB”
5 Pazneua 5. XapakTepu3oBaTh BJIUsIHUE
Kunernyeckue 1 |pa3iu4HbIX (pakTOpPOB HA
TePMOAMHAMHMYECK (paBHOBeCHE M CKOPOCTH
ne XHUMHYECKHUX pPeaKuui
3aKOHOMEPHOCTH
NPOTEKAHUS
XHMHYECKHX
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Monyas/Pa3nen/Te

Ne OK Ma Pe3yabTar 00y4yeHus Tunbl OeHOYHBIX MEPONIPUATHH
peakuuit

5 | OK 0l |CkopocTh XapakrepuszoBath BiusiHUE  |[[pakTUKO-OpUEHTUPOBAHHbIE

OK 02 |xumuueckux KOHILICHTPALlUX TEOPETUYECKUE 3aJaHUs] HAa aHAJIU3
peakuuil. pearupyromux BeuecTB U (bakTOpOB, BIMSIONINX HA U3MEHEHHE
XUMHYECKOE TEMIIEPATYPbI HA CKOPOCTh  |CKOPOCTH XUMUYECKOU PEAKIUH.
paBHOBeCHE XUMUYECKUX peaKlui [IpakTUKO-OPUEHTUPOBAHHBIC 3a1AHUS

XapakTepu3oBaTh BIUSHUE |HA IPUMEHEHUE NpUHIMIA Jle-

n3MeHeHus KoHueHtpauuu  |lllaTenbe nus HaxoKaeHUs

BELIECTB, PEAKLIUU CPE/Ibl U |HAIPABJIEHUS CMELLEHUS! PaBHOBECUS

TEMIIEpaTyphl HA CMEIICHUE |XMMHYECKOW pEaKIMK U aHAIIN3

XMMHUYECKOTO paBHOBECUS (bakTOpOB, BIUAIONINX HAa CMEIICHUE
XUMHUYECKOTO PAaBHOBECHUS

6 HccnenoBarb HCTHHHBIE

Pa3pgea 6.
PacTBOPHI C 32JAHHBIMHA
PacTBopbI
XapaKTepUCTHKAMU
6.1 | OK 0l |[Tonsarue o Pasnuuyare ncTrHHBIE 1. 3ajaun Ha IPUTrOTOBJIICHUE
OK 02 |pactBOpax pacTBOpPHI pacTBOPOB.
2. [IpakTUKO-OpHUEHTUPOBAHHbIE
pacyeTHbIC 3a/IaHHsI Ha IUCTIEPCHBIE
CUCTEMBI, UCII0JIb3yEeMbIE B OBITOBOM U
MIPOU3BOJCTBEHHOM AESITEIIBHOCTU
YesoBeKa
6.2 | OK 0l (MccnenoBanue HccnenoBath pusuko- JlaGoparopHnas pabota
OK 04 |cBOMCTB pacTBOpOB |XMMHUYECKUE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB

Il | IpodeccuonanbHO-OPHMEHTHPOBAHHOE colep:KaHMe (Co/lep:KaHue MPUKIATHOI0 MOLYJI5)

7 Paszgea 7. OuenuBartp nocjaeacTeus |3ammra kKeiica (c yuerom oyayiuei
Xumus B ObITy 1 (OBITOBOH 1 npogeccHoOHANIBHOM 1esiTeTbHOCTH)
NPOU3BOACTBEHHON |IIPOM3BOACTBEHHOM
AeATeJbHOCTH NAeATEeJIbHOCTH YeJI0BeKa C
yeJioBeKa MO3MIHI IKOJIOTHYeCKOI

0€30ImMacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IIPOU3BOCTBEHHOMN
JeSITebHOCTH
YesioBeKa

O11eHUBAaTh MMOCIEICTBUSA
OBLITOBOM U
MIPOU3BOJACTBEHHOMN
JIeSITCILHOCTH YSJIOBEKa C
MO3UILUM SKOJIOTHUECKOMN
0e30macHOCTH

Keiic (¢ yuerom Oynymieit

PO EeCCUOHAIIBHON JEATETHHOCTH )
Bo3MokHBIE TEMBI KENCOB:

1. ITorennenue kMMara u
BBICBOOOKICHUE Ta30BbIX THIPATOB
CO JIHa OK€aHa.

2. Byaymme marepuaisl 171 aBua-,
MalIuHO- U PUOOPOCTPOCHUS.

3. HoBble maTepualibl 111 COTHEUYHBIX
Oarapetii.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX TIPEMapaToB
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