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1. OBHIASA XAPAKTEPUCTHUKA PABOYEHN IPOI'PAMMBI
OBIIIEOEPA3OBATEJII)HOI71 JUCHHUITJINHBI
«XHUMUA»

1.1. MecTo AUCUMIVIMHBI B CTPYKTYpe OCHOBHOM NpogdeccHOHAIBLHOM
o0pa3oBaTe/IbHOM MPOTrPaAMMBI:
Oob1eo0Opa3oBaTenpHas AUCHUIUIMHA «XUMHS» SBISETCS 00s3aTENIbLHON YacThIO
o011eo0pa3oBaTeNbHOTO IMKIAa 00pa30BaTeIbHON MPOrpaMMbl B COOTBETCTBUH C
®I'OC CIIO no cnennanbHOocTIM: 35.02.05 Arponomus, 35.02.08 Dnexrpruueckue
cucTeMbl B arpomnpomsbiiuieHHoM komiuiekce (AIIK), 35.02.14 OxoroBeaeHue u
3BepoBOCTBO,5.02.15 Kunonorusa, 35.02.12 CanmoBo-napkoBoe W JiaHAmAapTHOE
CTpOUTENbCTBO, 35.02.16 DOkcruryaTtaudsi W PEMOHT CEIbCKOXO3SMCTBEHHOM
TEXHUKU U 000PYI0OBAHUSI.

1.2. HCJIH H INIAHUPYEMbBIE PE3YJIbTAThl OCBOCHUA NUCIHUIIJITUHBI:

1.2.1. Heau 1uCIUATIMHBI

dopMHUpOBaHUE y CTYACHTOB MPEICTABICHUS 0 XMMUUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpAa KaK OCHOBBI TMPUHATHS pEUICHUNU B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOTO TOBEJCHUS B
MIPUPOJIHOM Cpelie.

3ajauM JUCUUIJINHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHYECKHX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOUIEN Cpelie, IEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H 1 B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIISTH (POPMYJIbl HEOPTAHUYECKUX U OPTaHUYECKUX
BCIIECTB, YPaBHEHUS XUMHYECKUX  pPEaKUUi, OOBSICHATH UX  CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TMPOBEJACHUS MPOCTEUININX XUMUUYECKUX
AKCIEPUMEHTAIIbHBIX HCCIICIOBAHUN ¢ COOJIIOJICHUEM TpaBUi  0€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMH U JIaDOPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS UCIIOIL30BaTh MH()OPMALIMIO XMMUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UICTOYHUKOB;

5) cdopmupoBaTh  yMEHHsS ~ NPOTHO3MPOBATH  IOCIEACTBUS  CBOEH
NEATETbHOCTH W XWUMUYECKHX TMPHUPOJHBIX, OBITOBBIX W MPOU3BOJCTBEHHBIX
MPOIIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTIKEHUNA XUMUYECKON HAYKH
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAIILHON M MPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOEHHSI 001I€00pPa30BaTEJIbHOM
aUcHUIINHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Oco0oe 3HaueHue JUCHUIUIMHA uMeeT npu GopmupoBanun U pazsutuun OK
01, OK 2, OK 04, OK 07.



Koa n

IlnanupyemMble pe3yJbTaThl 0CBOCHHS TMCIUIIJIHHBI

HaMMEHOBaHue
(popmupyembix Oo6mme JAucuMmiimHapHbie
KOMIIeTEeH LM
OK 01. B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - BJIAJIETh CUCTEMON XMMHUYECKUX 3HAHUN, KOTOPast BKIIIOYAET:
Bribupats - TOTOBHOCTb K TPYyZly, OCO3HAHHE LIEHHOCTU MacTEpPCTBa, OCHOBOIIOJIATAlOLI1E MOHATHUS (XMMHUYECKHUM 2JIEMEHT, aTOM, 3JIEKTPOHHAs

CIIOCOOBI PeIICHUs
3a5a4
po¢eCCHOHAIBHO
W IeITSIBbHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

TpyaoIt00ue;

- TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTU TEXHOJIOIMYECKON
Y COL[MAJIbHON HAIpaBJIEHHOCTH, CHOCOOHOCTh
MHULMUPOBATh, INIAHUPOBATh U CAMOCTOSATEILHO BHIIOIHAThH
TaKyIo J1eATeIbHOCTb;

- HHTEpeC K pa3muyHbIM cepam mpodeccHoHaTbHON
NesITeIbHOCTH,

Ogiaenne yHMBepPCAJIbHBIMH YU4eOHbIMH
MO03HABATEJbLHBIMH AefiCTBUSIMH:

a) 0a3oBble JIOTHYECKHUe AelicTBHSA:

- CaMOCTOATENIBHO (POPMYIINPOBATh U AKTYaIU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIM TPU3HAK WM OCHOBAHHUS
JUIS CpaBHEHMsI, Kilaccu(uKauuy U 0000LIeHMS;

- OIIPENENATH LEIH JEATENbHOCTH, 3a/1aBaTh IapaMeTpsl U
KPUTEPUU UX TOCTUKECHHUS;

- BBISIBIIAITH 3aKOHOMEPHOCTH U IPOTUBOPEYHSI B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTUBBI B IEATENBHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YJIbTATOB 1IEJIIM, OLIEHUBATh PUCKU
MIOCJIEACTBUI IE€ATENBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH
KHU3HEHHBIX MpoOIeM

0) 0a3oBbBIE HCCIEN0BATEIbCKUE IEHCTBUS:

- BJIaJIETh HaBbIKaMH y4e€OHO-HCCIIEeI0BATEIbCKON U
MIPOEKTHOM J1eATeNbHOCTH, HABBIKAMHU pa3pelieHus mpooiem;

00oJ10uKa aToma, s-, p-, d-3JIEKTPOHHbBIC OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTD, CTEIICHb OKUCIICHUS,
XUMUYECKas CBI3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BeM,
VTIEPOAHBIN CKeNeT, QyHKIIMOHATBLHAS TPYIINA, PaauKail, HU30MEpHs,
M30MEpbl, TOMOJIOTHUECKHUH PsiJl, TOMOJIOTH, YII€BOI0PO/Ibl, KUCIOPO- U
a30TCO/IEpXKAIINE COSTUHEHUSI, OMOJIOTMYECKU aKTUBHBIC BEILIECTBA
(yrneBopbl, )KUpbI, OETIKK), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS], KPUCTAJUIMYECKAS PEIIETKA, TUIIbI
XUMUYECKUX PEaKIUi (OKHUCIUTEIBPHO-BOCCTAHOBUTEIBHBIE, K30-1
SHJO0TEPMUUYECKHE, PEAKIIMK HOHHOTO 0OMEHa), pacTBOP, AIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, FJIEKTPOJIUTUYECKAS JUCCOLUALINS, OKUCIIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW PEAKIINH, XUMHYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOCHHUS
oprannyeckux BemiectB A.M. byTieposa, Teopust 3E€KTPOTUTHUECKOM
Juccouranuu, nepuoguyeckuit 3akon .M. MenneneeBa, 3akoH
COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH,
(dakToNOrnuecKre CBEACHHs O CBOMCTBAX, COCTAaBE, MOTYYSHUH U
0€301acHOM HCTIOJIb30BaHUHU BAXXHEHIITNX HEOPTAHUUECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEeTIOBEKA;

- YMETh BBISBJISITh XapaKTEPHbIEC MPU3HAKU U B3aUMOCBSI3b U3yUYECHHBIX
MOHATUH, IPUMEHATh COOTBETCTBYIOLIME ITOHATUS IIPU ONIUCAHUU
CTPOEHUS M CBOMCTB HEOPTaHUYECKUX U OPTAaHMYECKHUX BEIIECTB U UX
MPEBPALLECHUI; BBISBIATD B3aUMOCBSA3b XUMHUYECKUX 3HAHUN C IIOHATUAMU
Y MIPEJICTABJICHUSAMHM APYTUX €CTECTBEHHOHAYYHBIX MMPEIMETOB;

- YMETh UCIIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIMHEHUIN
MEKIYHAPOJHOTO COK3a TEOPETUUECKON M MPUKJIATHOW XUMHH U




- BBIABJIATH IPUYIUHHO-CIICACTBCHHBIC CBA3H U
aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€ PELICHMS,
HaXOJUTb apTyMCHTBI JJIs1 1OKA3aTCIbCTBA CBOUX
YTBEPKICHUM, 3a1aBaTh IapaMeTPbl U KPUTEPUH PEIICHNUS;

- AHAJIM3UPOBATD MOJYUCHHBIC B XOAC pCHICHUS 3aJa4n
pe3yJIbTaThl, KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTb,
IMPOTHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIOBUSX,

- YMETb IEPEHOCUTD 3HAaHUS B [I03HABATEIIbHYIO U
IMPAKTUYCCKYIO o0JacTu KHU3HCACATCIIbHOCTH,

- YMETb MHTETPUPOBATh 3HAHMSI U3 PA3HBIX IIPEIMETHBIX
obJacrei;

- BBIIBUT'aTh HOBBIE UJCH, ITPEIaraTb OpUrMHaJIbHbIE
MOAXOABI U PELIECHUS;

- CIOCOOHOCTh MX UCIIOJIb30BAaHUS B [T03HABATEIBHOM U
COLIMAJIBHOM ITPAKTHUKE

TPUBUAJIbHBIE HA3BAaHUS BAXKHEUIINX BELIECTB (ITUJIEH, alleTUJIEH,
rIuLepuH, GeHom, GopMabaerui, yKCycHasi KUCI0Ta, IIMIHH, yrapHblid
ras, yriaeKHCIbIi ra3, aMMHaK, ralleHas U3BeCThb, HeralleHas U3BeCTb,
IUTbEBAsA COJla U APYTHUX), COCTABIIATH (POPMYJIbl HEOPraHUUECKUX U
OpPraHUYeCKUX BELIECTB, YPABHEHUSI XUMUYECKUX PEAKIINNA, OOBICHATH UX
CMBICII; TIOATBEPKAATh XapAKTEPHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMHU IKCIIEPUMEHTAMU U 3aIIUCSIMU YpaBHEHUI
XUMHYECKHUX PEaKIIMi;

- YMETh YCTaHaBJIUBATh IPUHAIEKHOCTh U3yUEHHBIX HEOPTaHUYECKUX
Y OPTaHUYECKUX BEILLECTB K ONPEACICHHBIM KJlaccaM U rpyInam
COCIMHEHUH, XapaKTepU30BaTh UX COCTaB U BaKHEUIINE CBOMCTBA;
OIpeNieNATh BUAbl XUMUUECKUX CBsA3eH (KOBaJEHTHAs!, HOHHA,
MeTaJIJIN4€eCKast, BOAOPOIHAS ), TUIIbl KPUCTAIIINYECKUX PELIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKUE PEAKLIUY;

- copMUpOBATH MIPEACTABJICHUS: O XUMUUECKOU COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUH B [I03HAHUU SIBJICHUN
IPUPO/IbI, B POPMUPOBAHUH MBILIUIEHUS U KYJIbTYphl TUYHOCTH, €€
(YHKIMOHATIBHON IPAMOTHOCTH, HEOOXOJUMOM ISl pellIeHHs]
MIPAKTUYECKHX 3aJ1a4 U SKOJOTHYECKU OOOCHOBAHHOT'O OTHOLIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CPEE;

- YMETh MPOBOJUTH PACUYETHI 10 XMMUUYECKUM (HOpMyJiaM U
YpaBHEHHUSIM XMMHUYECKHUX PEaKIUil ¢ UCTIOIb30BaHUEM (PU3NIECKUX
BEJINYMH, XapaKTEPU3YIOIIMNX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMasIbHbIE YCIOBHS) Fa30B, KOJIMYECTBA BELIECTBA;
MCII0JIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JJISl IPUHATHUS PELIeHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMH U UX
IPUMEHEHHEM

OK 02.
HUcnonab3oBaTh
COBPEMEHHBIE
CpelCcTBa MOUCKa,
aHaau3a u

B 00J1acTH HEHHOCTH HAYYHOTO MO3HAHMS

- chopMHPOBAaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH
n 06HIeCTBeHHOI\/II IIPaKTUKH, OCHOBAHHOI'O Ha JHUAJIOTC
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B

- YMETb IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCTIEPUMEHT
(mpeBpaleHrs OpraHUYECKUX BEIECTB MPU HATPEBAHUH, MTOJTyUCHUE
ATUJIEHA U U3yYE€HHE €T0 CBOWCTB, KAUECTBEHHBIE PEAKIIMU Ha aJlbJICTUIbI,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JI€HATypaIus OCIKOB MPHU HarpeBaHUH,
[[BETHBIC PEAKIIUU OEITKOB; MPOBOJAUTH PEAKIIMH HOHHOTO 0OMEHa,




HUHTEPIPETAINH
nHpopManuu u
nH(pOPMAaLOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 3a/1a4
npodeccroHanibHO
U IeITeNbHOCTU

IIOJIUKYJIBTYPHOM MHPE;

- COBEpPILIEHCTBOBAHUE SI3IKOBOM U UNTATEIBCKON
KYJIbTYPBI KaK CPEACTBA B3AUMOJACHCTBHS MEXKY JIFOJbMH U
MIO3HAHUS MHPA;

- OCO3HAaHHUEC LICHHOCTHU Hﬁy‘IHOfI ACATCIIbHOCTH,
TOTOBHOCTb OCYILECTBJIATh IPOEKTHYIO U
HCCICA0BATCIILCKYIO ACATCIBHOCTD MHAUBUAYAJIbHO U B
rpymnie;

Ogiajenne yHMBepPCAJIbHBIMH Y4eOHbIMH
MO03HABATEJbLHBIMH 1efiCTBUSIMH:

B) padoTra ¢ nHpopmManmeii:

- BJIaJIeTh HaBbIKAMHU I0JTy4eHHs HH(OpMALUU U3
HCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOATCIIbHO OCYHICCTBIIATD
MIOUCK, aHAJIN3, CUCTEMATU3ALMI0 U HHTEPIPETALIHIO
nHGOPMAIUY Pa3IMYHBIX BUJOB U ()OPM IPEICTABICHHS,

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ y4eTom
Ha3HaYeHUs! HHPOPMAIK U LIEIEeBOW ay IUTOPUH, BBIOUpas
ONTUMAJIbHYIO (hOpMY MPEJCTABICHUS U BU3YyaIU3alluu;

- OCHUBATb NOCTOBECPHOCTDL, ICTUTUMHOCTD HHq)OpMaHHH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIBHO-3TUYECKUM HOpMaM;

- HCII0JIb30BaTh CpeicTBa HHPOPMALIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOIMH B PEIIEHUN KOTHUTUBHBIX,
KOMMYHHKATHBHBIX U OPraHM3allMOHHBIX 3aJ1a4d C
co0JIr0/IeHHEM TPeOOBaHUM SPrOHOMUKH, TEXHUKU
0€30MMacHOCTH, TUTUEHBI, peCypcocOepeKeHNs, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

- BJIAZICTh HAaBBIKaMU pacCliO3HaBaHUW U 3alIUThL
uHpopmManuu, MHGOPMaAIIMOHHON 0€30MaCHOCTH JIMYHOCTH;

ONpEeNeNsATh CPeAy BOAHBIX PACTBOPOB, KAU€CTBEHHBIC PEAKIIMH HA
cynbdar-, kapOOHAT- ¥ XJIOPHUI-aHUOHBI, Ha KATHOH aMMOHMUS; pelIaTh
AKCIIEpUMEHTAJIbHBIE 3a/1aun 10 TeMaM "Metamel" u "Hemeramibr") B
COOTBETCTBUU C MPaBUIAMH TEXHUKHU 0€30MIaCHOCTHU MPU 0OpaIIeHUU ¢
BelIeCTBaMH U J1a00paTOPHBIM 000PYI0BAaHUEM; IPEICTABIISATh
pe3yJIbTaThl XUMUYECKOT0 IKCIIEPUMEHTa B (hOpMe 3allicu ypaBHEHUN
COOTBETCTBYIOIIUX PEaKIHii U (POPMYJIMPOBATH BBIBOJIBI HA OCHOBE ITHX
pE3yJIbTaTOB;

- YMETh aHAJTU3UPOBATH XUMUYECKYIO HH(POPMALIUIO, TIOTyUYaeMYI0 U3
pa3HbIX UCTOYHHUKOB (CpelCcTB MaccoBoi nHpopMaluu, cetb UHTepHeT u
JpyrHe);

- BIIaJICTh OCHOBHBIMU METOJaMH Hay4YHOTO MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUH (HA0JI0IeHIE, U3MEPEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAHUE);

- YMETh MPOBOJUTH PACUYCTHI IO XUMHUYECKUM (HOpMYJIaM U
YPaBHEHUSM XUMHYECKHUX PEaKIHMi ¢ UCIIOIb30BaHUEM (PU3NUECKUX
BEJIMYNH, XapaKTEPU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJbHbIE YCIOBUS) Ta30B, KOIMYECTBA BEI[ECTBA;
WCIIO0JIH30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJIsl IPUHATHUS PEIICHUHN B
KOHKPETHBIX )KM3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U UX
MIpUMEHEHUEM

OK 04.
B¢ dexkTuBHO
B3aUMOJICHICTBOBAT
b ¥ paboTaTh B

- TOTOBHOCTb K CaMOpPa3BHUTHIO, CAMOCTOATCIIBHOCTH U
CaMOOIIPECACIICHUTO,

-OBJIaICHHUC HaBbIKaMH y‘-Ie6HO'HCCHGHOB&T@HLCKOﬁ,
HpOCKTHOfI 1 COIMaIbHOMN ACATCIIBHOCTH,

- YMETb IJIAHUPOBATH U BBIMIOJIHATH XUMHUUECKUN IKCIIEPUMEHT
(mpeBpallleHus1 OpraHMYECKUX BEILECTB IIPU HAIrPEBAaHUU, MIOJTyUEHHUE
ATHJIEHA U U3yYEHUE €T0 CBOMCTB, KAUECTBEHHBIE PEaKIUU Ha ajbAETUIbI,
KpaxMaJl, YKCYCHYIO KUCJIOTY; IeHaTypalusi O€JIKOB IPU HarpeBaHuUH,
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KOJIJICKTHUBEC U

OBJ'Ia)IeHI/Ie YHUBEPCAIBbHBIMU KOMMYHUKATUBHBIMU

[[BETHBIE PEaKIH OETKOB; MPOBOANTH PEAKLIMU HOHHOTO OOMEHa,

KOMaH/Ie AeldCTBUSMMU: OTIPEEINATh CPEly BOJHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIIUU Ha
0) coBMeCTHas1 1eSITeJIbHOCTD! cynb(dar-, KapOOHAT- ¥ XJIOPHI-aHUOHBI, HA KATHOH aMMOHWSI; peliaTh
- IOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOM M | SKCIIEpUMEHTAIbHBIC 3a/1a4u 110 TeMaM "Metaibl" u "Hemeramis") B
WHIUBUAYATHHON PaOOTHI; COOTBETCTBUU C MMPABUIAMH TEXHUKHU 0€30MIaCHOCTHU TIPHU OOpAIICHUU C
- IPUHUMATD 1I€JTU COBMECTHOM NIESATEIbHOCTH, BelecTBaMH U J1a00paTOPHBIM 000PYI0BaHUEM; IPEACTABIATh
OpraHU30BbIBATh U KOOPJAMHUPOBATH JEHCTBUS 110 €€ Pe3yJIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hOpMeE 3alCH ypaBHEHUH
JOCTUKEHHIO: COCTABIIATH IJIaH JACUCTBUMN, paCIIpeIesTh COOTBETCTBYIOIIUX peakluii U (OpMyJIUPOBATH BHIBOJIBI HA OCHOBE ATHX
pOJIH C YY€TOM MHEHUM YYACTHHUKOB 00CYXIaTh pe3yJIbTaThl | PE3yJIHTaTOB
COBMECTHOH paboThI;
- KOOPJAMHUPOBATH U BBIMOJIHATH PaOOTY B YCIOBHUAX
peaIbHOTO, BUPTYAILHOTO M KOMOWHUPOBAHHOTO
B3aMOJCHCTBUS;
- OCYIIECTBIIATH [MO3UTUBHOE CTPATETUYECKOE MTOBEICHUE B
Pa3IMYHBIX CUTYAIUsX, POSIBIISATH TBOPUYECTBO U
BooOpakeHue, ObITh MHUIIUATUBHBIM
OBjajieHHe YHUBEPCAJIbHBIMHI PEryJsiTUBHBIMU
AeCTBUAMMU:
') NPUHATHE ce0sT M APYIrUX JIOIeii:
- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JIOAEH pH
aHaJIn3€e Pe3yJIbTaTOB JIEATENbHOCTH;
- IPU3HABATh CBOE IIPABO U MPABO APYTrUX JIOJEH Ha
OIUOKHU;
- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUU
JPYTOro 4eJ0BeKa;

OK 07. B 001acTH 3K010TrHY€CKOT0 BOCIITUTAHMSA: - chopMHpOBATh MPEACTABICHUS: O XUMHUYECKON COCTaBIISIONICH
ConeiicTBOBaTH - cpOpPMUPOBAHHOCTH IKOJIOTHIECKON KYJIBTYPHI, €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUU B TTIO3HAHUH SIBJICHHUI
COXpaHEHUIO MMOHMMAaHKE BIUSHUS COLUATBHO-DKOHOMUYECKUX MPOIIECCOB | MPUPOABI, B POPMUPOBAHUN MBIIUICHUS U KYJIbTYypPbl THYHOCTH, €€
OKpYKaroleun Ha COCTOSIHME TPUPOJTHON U COLIMAIBHOM Cpe/ibl, OCO3HAHUE (YHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUSI
Cpenbl, rI100aTBbHOTO XapaKTepa YKOJIOTUIECKUX MPOOIeM; MPAKTUYECKHX 33714 U YKOJIOTHUYECKU 0OOCHOBAHHOTO OTHOIIEHHUS K
pecypcocoepexeHn - IJITAHUPOBAHUE U OCYILECTBIIEHUE IEUCTBU B CBOEMY 37I0POBBIO M TIPUPOTHON CPEJIE;

10, IPUMCHATH

OKPY’KaloIllel cpejie Ha OCHOBE 3HAHUS 1IeJIe yCTOMYMBOrO

- YMCTb CO6JIIOII€[TL I[paBHJjid SKOJIOTHUYCCKU uenecoo6pa3Hor0




3HAHUS 00
W3MEHEHUU
KJIUMara,
TIPUHIIMUIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,
3G PEeKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsAX

pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HENIPUATHE NEHCTBUH, IPUHOCAIIUX BPEL
OKpYKaroIlEeH Cpese;

- YMEHUE NPOrHO3UPOBATh HEOIArONIPUATHBIE
9KOJIOTUYECKHE ITOCIIEACTBUS IIPEANPUHUMAEMBIX JICUCTBUM,
IIPEIOTBPALATD UX;

- paCLIMPEHUE OIBITA ACSATEIBHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-HCCIIE10BaTENbCKOM,
IIPOEKTHOM M COLIMAJIBHOM 1€ TENbHOCTH;

MOBE/ICHUS B OBITY U TPYJOBOM JACSITEILHOCTH B IENISIX COXPAHEHUS
CBOETO 37I0POBbsI U OKPYXKAIOIIeH MPUPOAHON CPEIbl; YUUTHIBATD
OMacCHOCTh BO3/ICHCTBHUS HA dKUBbIE OPraHU3MbI ONPEICIICHHBIX BEIIECTB,
MOHMMasl CMBICIT TOKAa3aTelsl MPEAeIbHOM JOMYCTUMON KOHIIEHTPAUU




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JUCHUATIIMHBI

2.1. O0beM JUCHUIIMHBI K BUbI Y4eOHOH padoThI

Bug yuyebHol paboTbi

O6bem B yacax

O6bem o6pasoBaTe/IbHOM NPOrpamMmmbl AUCLUTJIUHDI 82
B T.Y.

OcHOBHOe coaepKaHue 78
BT.Y.:

TeopeTmyeckoe obyyeHune 30
NpaKTUYeCKMe 3aHATUA 28
NnabopaTtopHble 3aHATHA 10
MpodeccnoHanbHO-OpUEHTUPOBAHHOE coAeprKaHue (coaepikaHue 6
NpPUKAagHoro moaynsa)

BT.Y.:

TeopeTmyeckoe obyyeHune 8
NpaKTUYeCKMe 3aHATUA 12
MpomerKyTouHan aTrecTauma (3aver) 4
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2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TUCITUTIIMHBI

00b
HanmenoBanue Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOe U NPo(deccCHOHATbHO-OPUEHTHPOBAHHOE), 1a00paTOpHbIe U eM (@opmupyemsie
pa3aenoB U TeM NpaKTH4YecKHe 3aHATHS, TPUKIATHOH MOLY/Ib Yaco | KOMIeTeHINH
B
1 2 3 4
Pa3znen 1. OcHOBBI CTpOeHHS BelllecTBA 12
Tema 1.1. TeopeTuueckoe odyueHue 4 OK 01
Ctpoenue atomMoB CoBpeMeHHass Mozenb CcTpoeHus aroma. CHUMBOJIMYECKMH S3BIK XUMHH. XUMHUYECKUH 3JEMEHT. OJIEKTPOHHAs
XUMAYECKUX KoHbwurypanus aroma. Knaccudukanus XUMHYECKUX 3JIEMEHTOB (S-, P-, d-37eMeHThI). BaneHTHbIe 211eKTpoHbl. BaneHTHOCTS.
DJIEMEHTOB U OneKTpoHHasl MPHUPOJAa XUMHUUECKOH CBSI3U. DJIEKTPOOTPHULATEIHHOCTh. BHUIBI XMMHUYECKOW CBs3M (KOBaJeHTHas, MOHHasd,
npupoaa METaJJINYECKas, BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa3oBaHus
XMMHYECKOMU CBS3H IIpakTHYeckue 3aHATHS 2
Pemenne 3agaHnii Ha HCIOJNB30BAHWUE XWMHUYECKOHM CHMBOJIMKM W Ha3BaHUM COEIMHEHW IO HOMEHKIIAType
MCKAYHaApOAHOro CoOro3a TGOpCTH‘-ICCKOfI u HpHKJ’Iﬂ)IHOfI XUMUU U TPUBUAJIBHBIX Ha3BaHUM JJIA COCTaBJICHUSA XUMHWYCCKHUX
(dopMyT ABYXaTOMHBIX COEAMHEHHMH (OKCHIOB, CyNb(GUAOB, TUAPUAOB W T.I.) M JAPYT'MX HEOPTraHMYECKUX COCAMHEHHN
OTIENBHBIX KIaCCOB.
[IpakTnueckue 3aaHusl HA YCTAHOBJICHUE CBSI3U MEXAY CTPOCHHEM aTOMOB XMMUYECKHX 3JEMEHTOB U NEPHOANYECKUM
H3MEHEHHEM CBOMCTB XMMHUUECKHUX DJIEMEHTOB U MX COG):[I/IHGHI/Iﬁ B COOTBCTCTBUHU C ITOJIO)KCHHUEM HepHOI[HHeCKOP'I CHCTCMBI.
Tema 1.2. Teoperndeckoe o0y4enue 4 OK 01
Ilepuoanueckuii [Tepuonnueckas cucreMa xummuueckux saemeHToB [I.1. MenneneeBa. ®usnyeckuit cmpic [lepuoanyeckoro 3akona J[.1. OK 02
3aKOH M Tabnmua MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEILECTB
J.. MenzieneeBa  |B COOTBETCTBHH C TTOJOKEHHEM XHMHUYECKOT0 dieMeHTa B [leprouaeckoii cucreme. MUPOBO33pEHUECKOE M HAYIHOE
3nauenue [lepuoanueckoro 3akona J[.M. Mengeneena. [Ipornoss .M. MenaeneeBa. OTKPBITHE HOBBIX XUMHUYECKHUX
JJIEMEHTOB.
I[IpakTHYecKkue 3aHATHSA 2
Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTEPUCTUKY XUMUYECKHUX 3JIEMEHTOB
«MeTtammieckue / HeMeTaIUTHYECKHE CBONHCTBA, 3JIEKTPOOTPHIIATEILHOCTh XHMHUYECKUX 3JIEMEHTOB B COOTBETCTBUH C MX
3JIEKTPOHHBIM CTPOEHUEM U NOJIOKEHUEM B IEPHOANUYECKON CUCTEME XMMHUYECKUX teMeHToB JI.M1. MenneneeBa»
Pa3nen 2. XumMu4yeckne peaknuu 12
Tema 2.1. Tuns TeopeTnyeckoe o0yueHue 4 OK 01
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XUMUYECKUX
peaxiuit

Knaccudukarms v THIIBI XHMUYECKIX PEAKIUK C YIaCTHEM HeopraHmdecKuX BemlecTB. CocTaBIieHHE YpaBHEHUH peaKkiui
COCIIUHCHHS, PA3JIOKCHUS, 3aMEIIICHHsI, 0OOMEHA, B T.4. peaKIMi TOPESHUS, OKUCICHHUS-BOCCTAHOBIICHUSI.

YpaBHeHUs OKUCTICHUS-BOCCTaHOBNEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBICHUE U
YpaBHHBAaHHE OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIINl METOIOM dJIEKTPOHHOTO 6ananca. OKUCIHTENHHO-
BOCCTAHOBHUTEIbHBIE PEAKIINH B IPHUPOJIE, MPOMN3BOIACTBEHHBIX NPOIECCax M KU3HEICITEIbHOCTH OPTraHN3MOB

IIpakTH4yeckue 3aHATUA

KonuyectBenusie oTHOmIeHUs B XuMuH. OCHOBHBIC KOJMYECTBCHHBIC 3aKOHBI B XUMHUHU M PACUYETHl MO ypPaBHEHHSIM
XUMUYECKUX peakiuii. MoJb Kak eIMHUIIA KOJIMYeCcTBa BellecTBa. MosipHast Macca. 3aKOHBI COXPaHEHUSI MAaCChl U DHEPTHUU.
3akon ABoranpo. MosipHbiid 00beM ra30B. OTHOCUTENbHAS TUIOTHOCTH Ta30B. PacueTs! 1o ypaBHEHUSAM XUMAYECKUX PEaKITHi
C HCIIOJIb30BaHNEM MacChl, 00beMa (HOPMAIBHBIC YCIIOBHSI) T'a30B, KOJIMYECTBA BEIIECTBA

Tema 2.2.
DIEeKTPOIUTHYECKAS
JUCCOLMalMs U
HOHHBIA 00OMEH

Teoperuyeckoe o0yyeHue

Teopust 3JIEKTPOIUTHYESCKONW JUcconuanui. MOHBL DJIEKTPOJIMTHI, HEIJICKTPOJUTHL. Peakiuu HOHHOTO OOMEHa.
CocraBieHue peaknii HOHHOTO OOMEHa IIyTeM COCTaBJICHHS MX ITOJHBIX M COKPAIICHHBIX MOHHBIX ypaBHEHHWH. KHCIOTHO-
OCHOBHBIE PEAKITUHU. 3aJJaHUsI HA COCTABJICHNE HOHHBIX PEAKIIHIA

IIpakTHyeckas padora “Tunbl XUMHYECKHX peakIuii”.

HUccnenoBanue TUOB (TI0 COCTABY M KOJMYECTBY UCXOTHBIX U 00pa3yIOLIMXCS BEIIECTB) U MPU3HAKOB XUMHUECKUX
peakuuii. [IpoBenenue peakuuii HOHHOro 0OMEHa, ONpPEAEICHUE CPEbl BOAHBIX PACTBOPOB. 3aJaHNs Ha COCTaBJICHUE HOHHBIX
peakuui

OK 01
OK 04

Paznen 3.

CTpoeHne M CBOMCTBA HECOPraHU4Y€CKUX BCUIECCTB

16

Tema 3.1.
Kunaccuduxkarus,
HOMEHKJIATYpa U
CTpOCHHE
HEOPTaHUYECKUX
BCIIICCTB

Teopernyeckoe o0yueHue

[Ipeamer Heoprannveckoi xumun. Kitaccudukanmst HEOpraHU4ecKuX BellecTB. [IpocThie 1 CI0KHBIE BEIECTBA.
OCHOBHBIE KJIACChI CII0XKHBIX BELIECTB (OKCH/bI, TUIPOKCH/BI, KUCIIOTHI, COJIX). B3anMOCBA3b HEOPraHUYECKHUX BELIECTB.
ArperaTHble COCTOSIHUS BeliecTBa. Kprucrammmdeckue 1 aMOpQHbIEe BelecTBa. THUITBI KPHCTAUIMYECKUX PEIETOK (aTOMHas,
MOJIEKYJISIpHAsl, MOHHAsI, METAITYeCKast). 3aBUCUMOCTh (PH3MYECKUX CBOMCTB BEIECTBA OT THMA KPUCTAIIIMYECKON PEIIETKH.
3aBHUCUMOCTh XUMHUYECKON aKTUBHOCTH BELIECTB OT BHJIA XUMUYECKOHN CBSI3U U THIA KPUCTAINIECKOHN pemeTky. [[prnarHbl
MHOTr000pa3usi BEIECTB

HpaKaneCRne 3aHATUSA

HomeHnknarypa HeopraHMYeCKHX BEUIECTB: Ha3BaHME BEIIECTBA UCXO/IS U3 MX XUMHIECKOH (DOPMYIIBI HITH COCTaBICHHUE
XUMHYECKOH (popMyIbl mCX0as 3 Ha3BaHU BemecTBa 1o MexxayHapoanoii (MIOITAK) win TpuBraipHON HOMEHKIATYpE.

Pemenne mpakTudeckux 3aJaHui MO KJIACCH(MKAMHM, HOMEHKIAType M XUMHYECKMM (OpPMYyJIaM HEOPraHMYeCKHX
BEIIECTB PA3NYHBIX KJIACCOB (YrapHBIN ra3, yrieKUCIbId ra3, aMMHUaK, rameHas H3BeCTh, HeTalleHas U3BeCTbh, MTHEBAs CO/Ia
Y APYTHUX): HA3bIBATh U COCTABIIATH (DOPMYJIBI XUMHUYECKUX BEIIECTB, ONPEAEIATH MPUHAIEKHOCTh K KJIaccy.

Hctounnkn xumuyeckoil nHpopManuu (CpeacTB MaccoBoi nHPpopmanuu, cets MuTepHeT u npyrue). [louck nupopmannu
110 Ha3BaHMSAM, HICHTU(HHUKATOpaM, CTPYKTYPHBIM QopMyiam

OK 01
OK 02
IIK.1.3

Tema 3.2. ®uzuxo-

TeopeTrnyeckoe o0y4enune

OK 01

12




XUMUYECKUE Mertammel. OOmpe (u3uyeckne M XUMHYECKHE CBOWCTBA MeTauioB. CrocoObl MONy4eHHs. 3HAUCHHE METaJUIOB U OK 02
CBOIiCTBa HEMETAJIOB B MPHUPOAC M KU3HEACSITENbHOCTH YelOBeKa M OpraHm3MoB. Kopposusi MeTayioB: BHIBI KOPPO3WUH, CIIOCOOBI[ 2 K.1.3
HEOPTaHMIECKHX 3aIUTHl METAJUIOB OT KOPPO3HH
BEILECTR Hemerannel. O0mue ¢pusnyeckre 1 XMMHUUYECKHE CBOMCTBA HEMETaOB. TunnuHeie cBolicTBa HeMetamioB [V— VII rpymm. 9
Kraccudukaims 1 HOMEHKIIATypa coeIMHEHIH HeMeTauIoB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B IPUPOE
XWMUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEUIECTB (OKCHUIIOB, THAPOKCHIIOB, KHCIIOT, COJIEH U JIp.). 2
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOAHBIX COETMHEHNH, BEICIINX OKCHIOB M THIPOKCHIOB
IIpakTHYecKue 3aHATHS 4
CocTaBrnenue ypaBHEHHH XUMHUYECKUX PEAKIMA C yIacTHEM MPOCTHIX M CIOXKHBIX HEOPTaHWMYECKUX BEIIECTB: METAIIOB H
HEMETAIUIOB; OKCHIIOB METa/NIOB, HEMETAUIOB M aM(OTEpHBIX JJEMEHTOB;, HEOPTaHWYECKHUX KHCIOT, OCHOBAaHWUH H
aM(OTepHBIX THAPOKCHOB; HEOPraHUYECKUX COJICH, XapaKTEePU3YIOIIUX UX CBOHCTBA.
Pemrenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aflaHUil Ha CBOKMCTBA, COCTaB, MOJydyeHHEe M Oe30macHoe
HCTIOJIb30BaHNE BAKHEHIINX HEOPTAHWMIECKUX BEIIECTB B OBITY M MPAKTUIECKON IEATEIHHOCTH YEIOBEKa
Tema 3.3. [MpakTHYeckue 3aHATHS 2 OK 01
Wnentnduxanus [Mpaktuueckas pabora «AneHTHUKAIMS HEOPrAHUYECKUX BELIECTBY. OK 02
HEOPTaHUYICCKUX Pemienue skcrniepUMEHTaNbHBIX 3a7ad [0 XMMHUYECKUM CBOMCTBAM METAUIOB MU HEMETAIOB, 1O PAclO3HABaHUIO H OK 04
BeIECTB MOJIYYEHUIO COCIMHEHUN METANIOB U HEMETAILJIOB.
Unentndukanms HEOPraHNYECKWX BEIIECTB C HCIOIB30BAaHHEM WX (PH3UKO-XMMHUYECKAX CBOMCTB, XapaKTEPHBIX
KayeCcTBEHHBIX peakiyii. KauecTBeHHbIE peakiny Ha cynbdar-, kKapOoHAT- ¥ XJIOPHI-AHUOHBI, HA KATHOH aMMOHUSI
Paznen 4. CTpoeHue U CBOIICTBA OPraHMYeCKUX BellleCTB 22
Tema 4.1. TeopeTuueckoe o0yueHue 2 OK 01
Knaccuduxanmus, [TosiBneHue u pa3BUTUE OPraHUYECKON XMMUH Kak Hayku. [Ipeamer opranndyeckoil xumuu. MecTo U 3HaueHue IIK.1.3
CTPOEHHE U OpPraHUYECKOW XMMHHU B CUCTEME ECTECTBEHHBIX HAYK.
HOMEHKJIATypa XUMHUYECKOe CTPOEHHE KaK MOPSI0K COEAMHEHUSI aTOMOB B MOJIEKYJIE COTJIAaCHO UX BaJeHTHOCTU. OCHOBHBIE MOJIOKEHUS
OpraHHYEcKuX TEOPUH XUMHUYECKOI'O CTPOCHUS OpraHuueckux coequHeHuil A.M. byTinepoBa. YriepoHblil CKeIET OpraHu4ecKOl MOJIEKYJIbIL.
BELLIECTE 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOI'0 CTPOCHUS MOJEKYJI. I3oMepust 1 U30MepHI.
t [onstne o ¢yHkumoHaneHOW rTpymme. Paawkan. [lpuHiumel knaccuukaluu  OpPraHMYECKHX — COCITUHECHHWH.
MexmyHapoHass HOMEHKIATypa W HPUHIUIB HOMEHKIIATYpPBl OpraHudecknx coefauHeHnil. [lonarne o0 azoTcomepxamnx
COEMHEHHSIX, OMOJIOTMYECKH aKTUBHBIX BellecTBax (yrieBoJax, JKUpax, Oelkax U Jp.), BBICOKOMOJIEKYISIPHBIX COeIMHEHUSX
(MOHOMEp, TOJIUMED, CTPYKTYPHOE 3BEHO)
IIpakTH4eckue 3aHATHS 2

Homenkmarypa opraHn4ecKux COEIWHEHWH OTAENBHBIX KJIAcCOB (HACBHINIEHHBbIE, HEHACHIIMIEHHBIE W apoMaTHYECKHe
YIJIEBOAOPOIBI, CIIUPTHI, (PEHOIIBI, ajlbIETUIbl, KETOHBI, KApOOHOBBIE KUCIOTHI U 1p.) COCTaBIeHNE MOJIHBIX U COKPAILIEHHBIX
CTPYKTYpHBIX (DOpPMYJT OpPraHMYECKUX BEIIECTB OTICIBHBIX KIACCOB, HUCIOJIL3YSl WX HAa3BaHHUsS 10 CHUCTEMATHYECKOH W
TPUBHUAIBHOW HOMEHKIAType (ITHJICH, alleTWIeH, TIHUIeprH, GeHomn, GhopMmablerusl, yKCycHas KHCIOTa, TIHIUH). PacueTs
npocteiiei GopMyIbl OpraHudecKol MOJIEKYJIbl, HCXO0/Isl U3 3JIEMEHTHOr0 cocTasa (B %)
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Tema 4.2. CsoiicTBa
OpTaHUICCKUX
COCTMHEHUN

TeopeTnyeckoe o0yuenune

®u3NKO-XMMHUYECKHE CBOWMCTBA OPraHMYECKUX COCIMHEHHWH OTAENBHBIX KJIAccOoB (OCOOCHHOCTH KiacCH(pUKAIMU W
HOMEHKJIaTyphl BHYTPHU KJIacca; TOMOJIOTHUYECKHH psii M obuias (opmyna; nzoMmepus; (Gu3ndeckue CBOWCTBA; XMMUYECKUE
CBOMCTBA; CITOCOOBI MOTYIEHHU):

— TpeeNbHBIC YIICBOJOPO/bI (AIKAHBI M IUKJIOATKaHbl). ['OpeHre MeTaHa Kak OJUH M3 OCHOBHBIX MCTOYHHKOB TEIUIA B
MIPOMBINUICHHOCTH U ObITY. CBOWMCTBA IPUPOIHBIX YTICBOIOPOIOB, HAX0XKICHUE B IPUPOJIC U IPUMEHEHUE AJIKAHOB;

— HeTpeAenbHbIe (ATKeHbI, aJIKUHBI U alIKaJUeHbl) 1 apOMaTHIECKHEe yTIeBOAOPOIbL. ['opeHne ameTninena Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOIO IJIAMEHU JIJIsI CBAPKU U PE3KU METAJUIOB

— KHUCJIOPOJICOAEpKaIlNe COSOUHEHM (CIIUPTHI U (PeHOIIbI, KapOOHOBBIE KUCIIOTHI ¥ 3(UPBI, aIbAECTUIBl U KETOHBI, JKUPBI,
yrieBoabl). [IpakTuueckoe mpuMeHeHre STHIICHTIIMKON, TnlepruHa, Genona. [lpumenenune GpopManbaernia, aleTanbIeriia,
YKCYCHOHM KHCJIOTHI. MbllIa Kak COJIM BBICHIMX KapOOHOBBIX KUCIOT. MooIne CBONCTBA MBLIA

— a30TcojepIKaIIe COeNUHEHNS (aAMIHBI 1 aMUHOKUCIIOTHI, Oellkn). BRICOKOMOIIEKYIApHBIE COeMUHEHNS (CHHTETHIECKHE
1 OMOJIOTHYECKU-aKTUBHEIC). MOHOMED, TIOJTUMED, CTPYKTYpHOE 3BeHO. [lomuMepu3ais STHIcHa Kak OCHOBHOE HarlpaBIICHHE
€ro UCIOJIb30BaHHUs.

I'eneTnyeckast CBSI3b MEXAY KJIaccaMu OPTaHUIECKUX COSTMHEHUH

HpaKanecKne 3aHATUSA

CBoiicTBa OPraHUUYECKUX COCAMHEHHUN OTIEIBHBIX KIIACCOB (TPHUBHANBHAS U MEXIYHAPOIHAS HOMEHKIIATYPa, XUMUYCCKUE
CBOMCTBA, CITOCOOBI TOIYUYCHHS): TIpeAeIbHbIC (aIKaHbBl U HUKIIOANTKAHBI), HETIPeACIbHbBIC (AIKCHBI, aTKUHBI M aIKaANCHBI) 1
apoOMaTHUYECKUE YTIICBOJOPOJbI, CIUPTHI U (DEHOJIBI, KApOOHOBBIC KHCIOTHI M 3(UPHI, aIbIACTUABI W KETOHBI, aMUHBI U
AMUHOKHCIIOTHI, BRBICOKOMOJIEKYJISIPHbIE COSTUHEHUS. 3a/IaHNsI Ha COCTaBJIICHWE YPaBHEHUH XUMHYECKHUX PEAKIIHA C ydacTHEM
OpPraHNYECKHX BENIECTB HA OCHOBAHWH WX COCTABA U CTPOCHHS

CocraBieHue cxeM peakLuil (B TOM YHCIIEe MO MPEIJIOKEHHBIM LENOYKaM MPEBPALICHUI ), XapaKTePU3YIOIINX XUMUYECKUE
CBOWCTBA OPraHUYECKUX COSJUHEHHH OT/ICIBHBIX KJIACCOB, CITOCOOBI MX MOTYYCHUS U Ha3BaHWE OPTaHHMYECKUX COCTUHEHUH 110
TPUBUAIBHON MJIM MEXyHApOIHOW CHCTEMAaTHUECKOW HOMEHKIIATYPE.

Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUYECKHX 3aJaHUN HA CBOMCTBA OPraHMYECKMX COEIMHEHUIH OTIENBHBIX
KJIACCOB

OK 01
OK 02
OK 04
IK.1.3

Tema 4.3.

Wnentuduxarmst
OpPraHMYECKUX
BEIIECTB, UX
3HAYCHUC U
MPUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEHHOM
JIeSITeIIbHOCTH
YyeJioBeKa

Teopernyeckoe o0yueHue

buooprannueckue coenuuenus. [lpumenenne n Onomorndeckas poib yrieBosioB. OKHCICHHUE YTIIEBOJOB — MCTOYHHK
SHEPTUH JKUBBIX opraHu3dmMoB. OO0xacTh TpUMEHEeHUs aMUHOKHCIOT. [IpeBparieHns OENKOB TNHIMM B OpraHHU3ME.
Buonornueckue ¢ynkium OenkoB. buonormdeckne (QyHKIMU KUPOB. Poib opraHMuYecKod XUMHM B PENICHWH MpoOiIeM
MHUILIEBON 0€30I1aCHOCTH

Ponp opraHmueckoil XMMHH B PEIICHUU MPOOJEM 3HEPreTUYeCKOl 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH
HOBBIX MAaTEpPHAJIOB, HOBBIX HMCTOYHHUKOB DHEPIrHH (aJIbTEpPHATUBHBICE UCTOYHHMKH SHeprud). OmacHOCTh BO3JCHCTBUS Ha
JKUBBIC OPraHU3Mbl OPraHMYECKHUX BEILISCTB OTACIBHBIX KJIACCOB (YIJIEBOAOPOJBI, CIUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE
TIPOWM3BOIHBIC, AJIBJICTHIBI M JIP.), CMBICIT TTOKA3aTelIs MPEIeILHO TONYCTUMON KOHIICHTPAINH

HpaRaneume 3aHATUSA

OK 01
OK 02
OK 04
IK.1.3
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IIpakTHyeckas padora: “UaeHTuuKaNUS OPraHUIECKUX COeTMHEHUI O0TAeJIbHBIX KJIAacCOB”

WNnentudukanms opraHUYECKUX COSAMHCHUH OTNENBHBIX KIJIACCOB (HA MpHMEpPE allbJeTHiOB, Kpaxmaia, YKCYCHOH
KHCIIOTBI, OCIIKOB ¥ T.I.) C WCIOJh30BaHHMEM WX (DM3UKO-XMMHUYCCKHUX CBOWMCTB M XapaKTePHBIX KAYSCTBCHHBIX pPEaKIIUM.
Jlenatypanus Oenka mpu HarpeBaHuu. L[BeTHbIe peakiuy 6ekoB. BOZHUKHOBEHHE aHATUTHYECKOTO CUTHANA C TOYKH 3PCHUS
XMUMHYECKUX TIPOIECCOB NPHU MPOTEKAHWH KAYCCTBCHHOW PEaKIWH, TO3BOJISIONICH WACHTH(GHIUPOBATL MPEIOKCHHBIC
OpPraHUYECKHUE BEIIECTBA

Pazpnen 5. Kunernyeckue 1 TepMoAMHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHU XHMHYECKHX pPeaKuuii
CkopocTh TeopeTuueckoe o0yueHue OK 01
XUMHUYIECKHX CKOpOCTh pEakiliM, €€ 3aBHCHMOCTh OT pPa3lUYHBIX (PAKTOPOB: IMPHPOABI PEATHPYIONINX BEIIECTB, KOHIICHTPAIUU OK 02
peaKiuii. pearupyoImx BEeIeCcTB, TEMIIEPAaTyPhl U MJIOMAAN PEaKIIMOHHONW MOBEPXHOCTH. TemaoBbie d3PPEKTHl XUMUIECKUX PEaKIHi. IK.1.3
XUMHIECKOE JK30- U SHJOTEPMHUUECKHE, PEAKIIHH.
OO6paTuMocTh peaknuid. XUMHIeCKOe paBHOBECHE U €TI0 CMEIICHHE TIOJT JeHCTBHEM Pa3IHYHBIX (PaKTOPOB (KOHIICHTPAIHS
paBHOBeEcHE
pEeareHTOB MM MPOIyKTOB PEAKIUH, JaBICHUE, TEMIIEPATypa) IS CO3IaHUS ONTUMAIBHBIX YCIOBHN MPOTEKAHMS XUMHUIECKIX
npoueccos. Ipuniun Jle Hlarense
IIpakTHYeckue 3aHATHS OK 01
Pemrenne mpakTUKO-OPHEHTHUPOBAHHBIX 3aJaHUN HA aHAIN3 (PaKTOPOB, BIUSIONIMX HA U3MEHEHHE CKOPOCTH XUMHUYECKOH OK 02
peakIuy, B T.4. C IO3UIUH SKOJIOTHUECKH IIeJIECO00pa3HOr0 IOBEIACHUSA B OBITY M TPYIOBOH IEATEIBHOCTH B IIEISIX [IK.1.3
COXpaHEHUS CBOETO 3/I0POBbS M OKPY>KaroIed MPUPOIHOH Cpebl.
Pemenue npakTuKO-OpMEHTUPOBAHHBIX 33/IaHUI Ha npuMeHeHue npuHuuna Jle-Illatense i Hax0XACHUS HAINPaBICHUS
CMEIICHHUS] pABHOBECHsI XUMHUYECKON PeakIiy ¥ aHAN3 (haKTOPOB, BIUSIONINX Ha CMEMICHNE XUMUYECKOTO PABHOBECHSI
Pazpea 6. PacTBOpBI
Tema 6.1. TeopeTnyeckoe o0yueHue OK 01
Ionsitre o PactBopenne kak (u3HKO-XxuMuUeckuil mporecc. PactBopsl. CriocoObl MPHUTOTOBIEHHS PAaCTBOPOB. PacTBOPUMOCTS. OK 02
pactBopax MaccoBast 10111 pacTBOpEHHOTO BemecTBa. CMBICH MOKa3aTels MpeAeIbHO JOMYCTUMOW KOHIIEHTPAIIMU U €r0 MCIOIb30BaHNE OK 07
B OIIEHKE PKOJIOTHYECKOH OE€30IaCHOCTH. K.1.3
[IpaBuia 3K0JIOTHYECKH I1€1eco00pa3HOro MOBEJACHUSI B OBITY M TPYIOBOH JESTENbHOCTH B IENSX COXPAHEHHs CBOETO
3JI0POBbSI M OKPY’KaIOMIEH MPUPOJHOM CpeJIbl; OMACHOCTh BO3/ICHCTBUS Ha )KUBBIE OPTaHU3MBI ONIPE/ICIICHHBIX BEIIECTB.
Pemenne mpakTUKO-OPHEHTHPOBAHHBIX pACUYETHHIX 3aJlaHUM Ha PAcTBOPHI, HCIIOJIB3yeMble B OBITOBOH U
MIPOM3BOJCTBEHHOH JIESITEIBHOCTH YeJIOBEKa
Tema 6.2. IpaKkTHYecKHe 3aHATHS OK 01
HUccnenosanue OK 02
CBOMCTB PacTBOPOB Perienne 3a7a4 Ha MPUTOTOBJIICHUE PACTBOPOB OK 04
IK.1.3
IIpodeccnonanbHO-OPMEHTHPOBAHHOE CO/leps;KaHue (co/lepskaHue MPUKJIATHOTO MOIYJIs)
Paszpen 7. Xumusi B ObITY ¥ IPOU3BOACTBEHHOI 1eATEILHOCTH YeI0BeKa OK 01
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Xumus B OBITY U
MIPOU3BOICTBCHHOM
JIESATEIIbHOCTH
YenoBeka

TeopeTnyeckoe o0yuenune

TeopeTuueckoe o0yueHue

Hogeiimme moCTHXEHUS XUMHUYSCKONH HAYKH M XUMHUYECKON TEXHOJIOTHH. PoJb XUMUHM B 00€CIIEUCHUN 3KOJIOTHYCCKOMH,
SHEPTeTHYECKOW U MUIICBON 0€30I1aCHOCTH, pa3BUTUN MEAUIMHEL. [IpaBuiia movcka u aHaIu3a XUMUYECKOH HHPOpPMAIIHK U3
pa3IMYHBIX ICTOYHHKOB (Hay4Has ¥ yueOHO-HaydJHas JIUTepaTypa, CPelICTBA MaccoBor mHopmaIm, ceth HTepHET)

OK 02
OK 04
OK 07
IK.1.3

IIpakTHYecKkue 3aHATHSA 4

ITonck n aHaNMM3 KEHCOB O MPUMEHEHHH XMMHYECKUX BEIIECTB M TEXHOJIOTHH C y4eToM OyayInei mpodecCHOHaTbLHOM
JEATEIBFHOCTU 10 TEeMaM: Ba)KHEHIIINE CTPOUTEIbHBIC MaTepralbl, KOHCTPYKIIMOHHBIC MaTepUaibl, KPACKHU, CTEKIIO, KEpaMHuKa,
MaTepraibl IS SICKTPOHUKH, HAHOMAaTepHaNbl, TEKCTHIIBHBIE BOJIOKHA, HCTOYHUKH SHEPTUH, OPTaHUYECKHEe U MHUHEPAIIbHBIE
yA0OpeHus, IeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMUSL.

3amura: [IpeacraBieHne pe3yabTaToB pelieHus KeHCoB B (pOpMe MUHU-TIOKIIAJIA ¢ TPe3eHTalueH
Bcero 78
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3. YCJOBUSA PEAJIMZAIIUUA ITPOI'PAMMBI
OBIIEOBEPA3OBATEJABHOM JUCIHUILIUHBI

3.1. Jlas peanu3anuu NPOrpaMmMbl JUCHMIUIMHBI TPETyCMOTPEHBI
cjeayolue crenuajibHble MOMelleHusi: YIeOHbI KAOMHET XUMUM.

Texnuueckue cpeocmea 00yueHusa. KOMIIBIOTEp C YCTPOMCTBAMH
BOCIIPOU3BEJCHUSA 3ByKa, MPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C DKPaHOM,
MYJIbTUMEIUMHAS I0CKA, YKa3Ka-MPe3eHTep AJIsl MPEe3CHTAlUH.

Qoopyoosanue yuebnozo kabunema:

—I0CaJI0YHBIE MECTA M0 KOJIMYECTBY 00yYarOIINXCs;

—pabouee mecTo npenojaaaTens (1);

—y4eOHO-METOIUUECKUN KOMIUIEKT « XUMHUS».

—HarJsgIHble  TocoOusi  (KOMIUIEKTBI  Y4eOHBIX  TaOJMIl, TIJIaKaThl:
«llepnognueckass cucrema xumudeckux odneMeHToB J.M.MenaeneeBay,
HOPTPETHI BBIIAIOIIMXCS YUCHBIX-XUMHUKOB);

—APM 1111 XUMUYECKUX UCCIIEIOBAHUM ISl TPENOJaBaTeNs,

—APM 118 XUMHYECKUX  UCCIEAOBAaHMM g OOydaromuxcs
(IByXMecTHOE),

—JI0CKa IOBOpPOTHas Oenasi, MapKepHas,

—aBTOMAaTU3UPOBAHHOE pabodee MECTO ISl XUMHYECKUX HCCIIeAOBaHUMN
JUIs1 00y4arommxcst (JIBYXMECTHOE),

—XUMHYECKas Mocyaa,

—1kad nmadoparopubiit aiig qokymenton HIJIJI/I,

—1kad s Xxpanenus jJabopatoproit mocyast LIJIXJIIT-102,

—tmkad s xumudecknx peaktuBos 11X -300,

—KOMIUJIEKT TaOJIHI] 10 BCEMY KypCY OpraHUYECKON XHUMHUH,

—y4deOHas MeOesb Ha 34 MoCcaI0YHbIX MECTA.

—OnOIMoTeuHbIN (HOHA.

B OuGnumoreunblii (oHA BXOIAT YYEOHHKH, Y4EOHO-METOIMYECKHE
koMiiekTel  (YMK), oOecneunBaroniyie OCBOCHHME YYEOHOW JIMCHUUILIMHBI
«XUAMUSD».

3.2. UudopmannonHoe odecnevyeHne 00ydeHust

OcHogHble UCMOYHUKU:

1. I'muaka, H.JI., O6mas xumus. : yuebHoe mocobue / H.JI. I'muuka. —
Mocksa : KnoPyc, 2022. — 749 c.

https://book.ru/book/943894

2. Epoxun, .M. Xumusa gnas1 mpodeccuii U  CrenuaIbHOCTEH
TEXHUUYECKOTO M €CTECTBEHHO-HAyYHOTo Mpoduiiel : y4eOHUK ISl CTYACHTOB
yupexzaeHuil cpennero npod. oopazosanus / FO.M. Epoxun, N.b. KoBanesa. -
7-e u3z., crep. - Mocksa : M3natensckuii neHtp "Axagemus', 2019. - 496 c.

3. T'abpuensn, O.C. Xumusd. 10 knacc : 6a30BbIil ypoBeHb : yueOHuk / N.I'.
OctpoymoB, C.A. Cnaakos; O.C. I'abpuensiu .— 5-e usn., crep. — Mocksa :
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[IpocBemenne, 2023 .— 129 c. : wi. — ISBN 978-5-09-107222-8 .— URL.:
https://lib.rucont.ru/efd/838866

4. T'abpuensa, O.C. Xumus. 11 kmacc : 6a30BbIi ypoBeHb : yueOHuk / W.T'.
OctpoymoB, C.A. Cnaakos; O.C. I'abpuensn .— 5-e u3n., crep. — Mocksa :
[Ipocemenne, 2023 .— 129 c. : un. — ISBN 978-5-09-103623-7 .— URL.:
https://lib.rucont.ru/efd/838865

5. Xumus. 10-i knacc : yrayOnéHHbIli ypoBeHb : yueObnuk / B.B. Epemun,
H.E. Ky3bmenko, B.1. Tepenun, A.A. [po3nos, B.B. Jlynun; pen. B.B. JIynun
— 10-e u3n., crep. — Mocksa : [Ipocsemenne, 2023 .— 449 c. : ui1. — ABT.
ykazaHpl Ha obOopore TuT. J. — ISBN 978-5-09-107226-6 .— URL.:
https://lib.rucont.ru/efd/839020

6. Xumus. 11-i kiace : yrinyOn€HHbIN ypoBeHb : yueOHuk / B.B. Epemun,
H.E. Ky3bmenxko, A.A. lpo3nos, B.B. Jlynun; pen. B.B. Jlynun .— 10-e u3n.,
crep. — Mocksa : IIpocsemenue, 2023 .— 481 c. : wi1. — ABT. yKa3aHbl Ha
obopore  tur. . —  ISBN = 978-5-09-107469-7 .—  URL:
https://lib.rucont.ru/efd/839024

JlononnumenvHvle UCMOYHUKU:

1. Tabpuensn, O.C. EcrectBo3Hanue. Xumus : y4€OHUK JJIsl CTYJIECHTOB
yupexaeHuil cpeanero npod. oopazosanus / O.C. ['abpuensu, U.I'. OctpoymoB.
- 6 u3M., nepepad. u gom. - Mocksa : M3narensckuii nentp "Axanemus'”, 2020. -
240 c.

2. Kokopesa, B.B., Xumusa : yueb6Hoe mocobue / B.B. KokopeBa. —
Mocksa : KnoPyc, 2023. — 371 c.

https://book.ru/book/947249

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBEPA3OBATEJABHOM JUCIHUATILIUHBI

KoHTpoJb U 01leHKA PaCKPBIBAIOTCA Yepe3 NUCIUIIIIMHAPHBIE PE3YIbTaThI,
YCBOCHHBIC 3HAHUSI U TIPUOOPETEHHBIE CTYJCHTAMU YMEHHMS, HallpaBJICHHbIC HA
dbopmupoBaHue 00IIMX U MPO(HECCUOHATBHBIX KOMIIETEHIIUM.

Mopnyas/Paznen/Te .
Neo OK oy Ma !t PesynbTaT 00yuenus THbI OLEHOYHBIX MEPONPUATHI
I OcHoBHoOE cojep:KaHue
1 Paznen 1. OcnoBbl |®opmyiupoBaTh 6a30Bble

CTPOCHUSA IOHATHUA U 3aKOHbI XUMHNH
BelleCTBa
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OK

Mopnyas/Paznen/Te
Ma

PesynbTaT 00yuenus

THbl OLEHOYHBIX MEPONPUATHI

11

OK 01

CrpoeHue aToMOB
XHUMHYCSCKHUX
3JIEMCHTOB U
npupona
XUMHUYECKOM CBSI3U

CocTaBisITh XUMHYECKHE
(hopMyJIBI COeIMHEHUH B
COOTBETCTBHUH CO CTEIECHBIO
OKHUCJIEHHS XUMUYECKHUX
9JIEMEHTOB, UCXOJIS U3
BAJIEHTHOCTH U
AJEKTPOOTPHUIATEIIBHOCTH

1. Tect «CTpoeHue aTOMOB
XUMHUYECKHX AJIEMEHTOB M IPUPOJIa
XUMHYECKOM CBSI3HY.

2. 3amauy Ha COCTaBJICHUE XMMHUYCCKUX
(dbopMyJT TBYXaTOMHBIX COSTMHECHUI
(oxcuaoB, CynbGUIOB, TUIPUIOB U
T.IL.).

3. 3amanus Ha MCIOJIb30BaHHE
XUMHYECKOM CUMBOJIMKH M Ha3BaHUH
COEJIMHEHUH IO HOMEHKJIAType
MEXIYyHApOAHOTO COI03a
TEOPETUYECKON U MPUKIIATHOW XUMHUH U
TPUBHUAIIbHBIX Ha3BAHUN TSI
COCTaBJICHUSI XUMHUYECKUX (OPMYIT
JIBYXaTOMHBIX CO€IMHEHUI (OKCHUJIOB,
CyJIb(UIOB, TUIPHUIOB U T.I1.) H IPYTUX
HEOPraHUYECKUX COCIMHEHUI
OTJIEIBLHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepuoanueckuit
3aKOH U Ta0InIa
JI.1. MenneneeBa

XapakTepu3oBaTh
XHMHYECKHUE JICMECHTHI B
COOTBETCTBHUU C UX
MOJI0KECHUEM B
MEePUOIUYECKON CUCTEME
XUMHUYECKUX 3JieMeHTOB [[. 1.
MenneneeBa

1. Tect «MeTamnnueckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AJIEKTPOOTPUIIATEILHOCTD U CPOJICTBO K
ANIEKTPOHY XMMHUYECKUX DJIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHUEM B
MEePUOUYECKON CUCTEME XUMHYECKHUX
anemenToB .M. Menaeneeray.

2. IlpakTueckue 3alaHus Ha
YCTAaHOBJICHUE CBSI3M MEX]y CTPOSHUEM
aTOMOB XHMHYECKUX DJIEMEHTOB U
MEePUOINYECKUM U3MEHEHHEM CBOMCTB
XHMHYECKHX DJIEMEHTOB U UX
COCIUHEHHUN B COOTBETCTBUH C
nosnoxeHueM [lepuonnueckoii cucreme.
3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETHYECKHUE 3a]JaHUs Ha
XapaKTEePU3aAUI0 XUMHYECKIX
3JIEMEHTOB: «MeTamindeckue /
HEMETANIMYECKHE CBONCTRA,
ANEKTPOOTPHUIIATENBHOCTD U CPOJICTBO K
AIEKTPOHY XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE C X 3JIEKTPOHHBIM
CTPOCHHMEM H TTOJI0KEHHUEM B
MEePUOIUYECKON CUCTEME XUMUYECKUX
anemenToB JI.11. MenaeneeBay»

Pazpea 2.
XuMHu4ecKue
peakuuu

XapakTepu3oBaTh TUIIbI
XHMHYECKHX peaKuui

KonTtpoubnas padora
«CTpoeHHe BellecTBA U XHMHYECKHe
peakuum»

2.1

OK 01

Tuner XUMHUYECKUX

CocTaBiiTh pcaknuuu

1. 3amaun Ha cocTaBeHUE YpaBHEHUI
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Moayas/Pazngen/Te

Ne OK Ma PesynbTaT 00yuenus THbl OLEHOYHBIX MEPONPUATHI
OK 04 |peaxuuii COCIMHEHUS, PA3JIOKEHUSA,  |peaKIuii:
oOMeHa, 3aMelIeHuUs, — COEMHEHMSI, 3aMellleHus,
OKHUCJIUTEIbHO- pasnoxxeHusi, 0OMeHa;
BOCCTAHOBUTEJIbHbBIE PEAKIINH |— OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKLUi C
MCIIOJIb30BaHHUEM METO/Ia 3JIEKTPOHHOTO
Oananca.
2. 3ajaum Ha pacueT Macchl BEIIEeCTBA
i 00béMa
ra3oB 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacCe WIH 00BEMY OJTHOTO
U3 Y4acCTBYIOUINX B PEAKI[MH BEILIECTB;
pacdEThl
Macchl (00bEMa, KOJIMUECTBA BEILIECTBA)
IIPOJYKTOB PEaKIUu, €CJIU OJJHO U3
BEIIECTB UMEET IPUMECH
2.2 Onekrponutuueckas |CocTaBisTh ypaBHEHUS 1. 3amanus HA COCTaBJICHHE
JUccoLranus u XUMHUYECKHUX PEAKIUU MOJIEKYJISIPHBIX M MOHHBIX PEaKIUi ¢
HMOHHBII 0OMEH HMOHHOTO OOMEHA C y4acTHEM |y4acTHeM KHCIIOT, OCHOBAHUI U COJIEH,
HEOpPraHUYECKUX BEILIECTB YCTaHOBJICHUE U3MEHEHUSI KUCIIOTHOCTU
Cpensl
2. JJaboparopnas padota "Turbl
XUMHUUYECKUX peakiui”
3 Paznen 3. HccnenoBars ctpoenue 1 |KonTpoJsbHas paGora
Crpoenne n CBOICTBA Heoprannyeckux |(«CBoHCTBAa HEOPraHUYECKUX
cBOiicTBA BellecTB BellecTB)»
HEOPraHH4YeCKHUX
BellecTB
3.1 | OK 01 (Knaccuduxarmus, Knaccudumupoars 1. Tect «HomeHnkiatypa 1 Ha3BaHue
HOMEHKJIaTypa 1 HEOpPraHUYECKNE BEIECTBA B |HEOPTAHUYECKUX BEILIECTB UCXOMAS U3
CTpOEHHE COOTBETCTBUU C UX UX XUMUYECKON (hOpMYIIbI UIIN
HEOPraHUYECKUX CTPOEHUEM COCTaBJIEHUE XUMHUYECKON (hOpMYJIbI
BEIIECTB UCXOJsl U3 Ha3BaHUs BELIECTBA 110

MEXIYHAPOAHOU UIIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM J10JIH
(Macchl) XUMHUYECKOTO DJIEMEHTA
(coenuHeHus1) B MOJIEKYJIe (CMECH).

3. IlpakTrueckure 3aqaHus Mo
KJIacCU(UKAIUK, HOMEHKIIAType U
XUMHUYECKUM (popMyiIam
HEOPraHWYECKUX BELIECTB Pa3IUYHBIX
KJIACCOB.

4. TlpakTueckue 3aJlanus Ha
ompeieNIeHue XUMHUYECKON aKTHBHOCTH
BEILIECTB B 3aBUCUMOCTH BHIA
XUMUYECKOW CBSI3U U TUTIA
KPUCTAJUTMYECKOUN peleTKu
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Moayas/Pazngen/Te

Ne OK Ma PesynbTaT 00yuenus THbl OLEHOYHBIX MEPONPUATHI
3.2 | OK 01 |®wusuko- YcranaBnuBath 3aBUCUMOCTS | 1. TecT «OcoO0EHHOCTH XMMHYECKHUX
OK 02 |xmMudeckne (UBUKO-XUMHYECKUX CBOMCTB OKCHJIOB, KHCJIOT, OCHOBAHHIA,
CBOMCTBA CBOWCTB HEOPraHUYECKUX aM(pOTEePHBIX TUPOKCUJIOB U COJICH.
HEOPraHUYECKHUX BEILECTB OT CTPOEHUS aTOMOB |2. 3a/1laHUs Ha COCTaBJICHUE YPaBHEHUIN
BEILIECTB Y MOJIEKYJI, a TAKXKE TUIIa XUMHUYECKUX PEAKIUHN C yUaCTHEM
KPUCTAJUIMYECKOM PEIIETKA  |IIPOCTBIX U CIIOKHBIX HEOPraHUYECKUX
BEILECTB: OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX 2JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAHUM U
amM(OTEepHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPHU3YIOLUX UX CBOMCTBA U
CIOCOOBI TIOJTYUYEHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaH1s Ha CBOMCTBA U
MOJIyYEHUE HEOPTraHUYECKUX BELIECTB
3.3 | OK 01 (Mnpentudukanus UccnenoBars kauecTBeHHbIE |1. IIpakTuko-opreHTUPOBAaHHBIE
OK 02 [Heopranmyeckux pEeaKIy HEOPTAaHUIECKUX 3a/IaHMsl IO COCTABJICHUIO XUMUYECKUX
OK 04 |BewecTB BEILIECTB peakuii ¢ yyacTUeM HEOPraHMYECKUX
BEILIECTB, UCIIOJIB3YEMBIX ISl MX
UJIEeHTU(DUKAITUY.
2.JlaGoparopnas padoTa:
“Unentudukanys HeOPraHMIECKUX
BEIECTB”
4 Paznea 4. HccnenoBars ctpoenue 1 |KonTposbHasi paGora
CrtpoeHue u CBOWCTBA OPraHU4YecKHX «CTpoeHue u cBoOiicTBa
CBONCTBA BelIeCTB OpPraHMYeCcKHUX BelecTB»
OpPraHMYecKux
BeIeCTB
4.1 | OK 01 |Knaccudukanus, Knaccudumnuposats 1. 3agaHust Ha cOCTaBICHUE Ha3BaHUH
CTPOCHHUE U OpraHWYEeCKHE BEIIECTBA B |OPTaHMYECKUX COSTUHEHUN 110
HOMEHKJIaTypa COOTBETCTBHUU C UX TPUBHUAIILHON WJIM MEXTyHAPOIHOMN
OpTraHUYECKUX CTPOCHHEM CHUCTEMAaTUYECKON HOMEHKJIIAType.
BEILIECTB 2. 3agaHusl Ha COCTABJICHUE MOJHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (popMy1
OpPraHWYECKUX BEUIECTB OTAEIbHBIX
KJIaCCOB.
3. 3agauu Ha ompeeNeHrue TpocTenIen
(GhOpMyJTBI OPTaHMYECKOM MOJIEKYITHI,
UCXOJIS M3 IIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 [CgoiicTBa VYcranaBiuBaTh 3aBUCUMOCTS | 1. 3a1aHNs HA COCTABIIEHUE YPaBHEHUN
OK 02 |oprannyeckux (U3UKO-XUMHYECKHUX XUMUYECKUX PEAKIUHN C yUaCTHEM
OK 04 |coenunenunit CBOMCTB OPraHMYECKHUX OPraHWYECKUX BEIIECTB HA OCHOBAHUU

BEILECTB OT CTPOEHUS
MOJIEKY T

UX COCTaBa U CTPOEHUSI.
2. 3agaHus Ha COCTABJICHUE YPAaBHEHUI
XUMHUYECKHUX PEAKLIUH,
WUTIOCTPUPYIOIIUX XUMHUYECKHE
CBOIICTBA C y4€TOM MEXaHU3MOB
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Moayas/Pazngen/Te

Ne OK Ma PesynbTaT 00yuenus THbl OLEHOYHBIX MEPONPUATHI
IIPOTEKaHUs JaHHbIX peaKuil U
T€HETHYECKON CBSA3M OPraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacyeTHbIe 3a/1a41 10 YPAaBHEHUAM
peaKuuii C y4aCTUEM OPraHUYECKUX
BEIIIECTB.
4. JlaboparopHas paboTa
“IIpeBpalieHus OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu"
4.3 | OK 01 |Mnentuduxanus HccnenoBars kauecTBeHHbIE |l.IIpakTHKO-OpHEHTHPOBAHHbIE
OK 02 |oprannueckux pEaKLMK OPraHUYECKUX 3aJJaHUs 10 COCTaBJIEHUIO XUMHUECKUX
OK 04 |BewectB, ux COCIMHEHUH OTIEIbHBIX peakumii C y4aCTUEM OPraHU4EeCKUX
3HA4YeHUe U KJIaCCOB BEIIIECTB, B T.4. HCIIOJIb3YEMBIX IS UX
IIPUMEHEHUE B UACHTUPUKAIUH B ObITY U
ObITOBOI U IPOMBIIIJICHHOCTH.
MIPOU3BOICTBEHHOMN 2.JlaGoparopnas padoTa:
JeSITebHOCTH “UnenTrduranys opraHn4ecKux
YeJ0BeKa COEJIMHEHUI OTAENbHBIX KJIaccoB”
5 Paspea S. XapakTepu3oBaTh BJIUSIHUE
Kunernuyeckue 1 |pa3jin4HbIX (pakTOpoB Ha
TePMOIMHAMHYECK (PaBHOBecHe M CKOPOCTH
ue XHMHYECKHX peaKkunid
3aKOHOMEPHOCTH
NPOTEKAHUS
XHMHYECKHX
peakumii
5 | OK 01 |CkopocThb XapaxrtepuszoBatb BnusiHue  |[IpakTuko-oprueHTHpOBaHHbBIE
OK 02 |xumuueckux KOHLIEHTPALUHU TEOPETUUYECKUE 3ajaHUs HA AaHAJIU3
peakuui. pearupyrouux BemecTB 1 ($akTOpOB, BIMSIOMIMX HA U3MEHEHHE
XHUMHYECKOE TEMIIEPATYPHI HA CKOPOCTh  |CKOPOCTH XUMUYECKOU PEAKIUH.
paBHOBECHE XUMHUYECKHUX PEeaKIi [TpakTHKO-OpHUEHTHPOBAHHBIE 3aAHUS
XapakTepHu30BaTh BIUSHUE |HA IPUMEHEHue npuHiuna Jle-
n3MeHeHus KoHueHTpauuu  |[llaTenbe 11 HaxoXACHUS
BEULIECTB, PEAKLIUU CPEbl U |HAIPABIEHUS CMELEHUS PABHOBECUS
TEMIIEPATypbl HA CMELIEHUE |XMMHUYECKOH peakliiy U aHau3
XMUMHUYECKOTO PAaBHOBECUS (bakTOpOB, BIUAIONUINX HA CMEIIEHHE
XUMHUYECKOTI'O PaBHOBECHS
6 HccienoBaTh HCTHHHBIE
Pa3neu 6.
PACTBOPBI C 32/1aHHBIMH
PacrBopbI
XapaKTepUCTHKAMH
6.1 | OK 01 |[Tonsarue o Pa3nuuyars uCTUHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 |pactBOpax pacTBOpHI pPacTBOpOB.

2. IIpakTHKO-OpUEHTHPOBAHHBIE
pacueTHbIE 3aJlaHUs Ha IUCIIEPCHbBIE
CHCTEMBI, UCIIOJIb3yeMbIe B OBITOBOW U
MIPOU3BOJICTBEHHOU JESITETbHOCTH
4esloBeKa
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Mopnyas/Paznen/Te

Ne OK Ma PesynbTaT 00yuenus THbl OLEHOYHBIX MEPONPUATHI
6.2 | OK 0l (MccnenoBanue HccnenoBath Gusuko- Jlaboparopnas pabota
OK 04 |cBOMCTB pacTBOpPOB |[XMMHUYECKHE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
HUCTUHHBIX PACTBOPOB

Il | [IpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/IePKaAHUE (COoIepPKAHNE PUKIATHOTO MOTYJIs1)

7 Pa3nen 7. OuenuBaTh mocJjeaAcTBUsl  |3ammTa Keica (¢ yueTom Oyayuiei
Xumus B ObITy U [OBITOBOI 1 npogeccnoHAIbHOM /1esiITeIbHOCTH)
NMPOU3BOJACTBEHHOH |IIPOU3BOACTBEHHOMI
JAesITeJIbHOCTH NeATeJbHOCTH YeJI0BeKa C
yejJoBeKa MO3HIMI DKOJTOTHYECKOM

0€301aCHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MIPOU3BOACTBEHHOMN
JESTEIIbHOCTH
yeJioBeKa

O11eHUBAaTh MOCJIEACTBUS
OBLITOBOI U
MIPOMU3BOCTBEHHOM
JIeATECIIBHOCTH YeJIOBEKA C
HO3UIIMHA DKOJIOTHYECKOH
0e30macHOCTH

Keiic (¢ yaerom Oymymieit

PO ECCUOHAIIBHON e TETHHOCTH )
Bo3moxkHBIE TEMBI KEHCOB:

1. [Torennenue kmuMara u
BBICBOOOKICHUE Ta30BbIX THIPATOB
CO JIHA OK€aHa.

2. Bynyume marepuansl 1js aBua-,
MAalIuHO- U MPUOOPOCTPOCHUS.

3. HoBble mMaTepuaibl A COTHEYHBIX
Oarapeii.

4. JlexkapcTBa Ha OCHOBE
PACTUTENBHBIX MIPENapaToB
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