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1. OBIIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIAHBI «XUMMUS»

1.1. Mecto IMCHUMIUIMHBI B CTPYKTYpe OCHOBHOW NPO(hecCHOHATBHOMN
o0pa3oBaTeJbHON MPOrpaMMBbI
O61eoOpa3oBaTenibHasl TUCIUIUINHA « XUMUS) U3ydaeTcsi Ha 0a30BOM ypOBHE B
o0mieo0pa3oBaTeIbHOM IHKJIE€ Y4eOHOro TUIaHa OCHOBHOM Mpo¢hecCHOHaTbHOU
oOpazoBarenbHO# mporpaMmsl 1o crienraibHocTu 40.02.04 FOpucnpyaeHIus.

TpynoeMKOCTh TUCIUTUTAHBI « XUMHUS» HA 0A30BOM YPOBHE COCTABIISIET 78 4acoB.

[IpuknagHoit Moayib BKIOYAeT oauH pasznen. Pazgen 7 «Xumus B OBITY H
MPOU3BOACTBEHHON  JEATEIBHOCTH  4YEJOBEKa»  peanu3yercs I BCeX
npodeccuil/cnenualbHOCTE Ha Marepuasne KEMCOB, CBSI3aHHBIX C HSKOJOTHUECKOM
0€e30MacCHOCTbI0 M OLIGHKOM  MOCJIENCTBHM  OBITOBOM ©  MIPOU3BOJCTBEHHOM
NEeATENbHOCTH, 10  OTpaciaM  Oyaymied  npodecCHOHaNbHOM  J€ATEIbHOCTH
oOydJaronuxcs.

[lepuron 0OyueHus U pacpeziesieHue 1o ceMecTpaMm orpeaesseT o0pa3oBaTesibHas
OpraHu3alysl CaMOCTOATEIbHO, C YYETOM JIOTMKM (OPMHUPOBAHUS MPEIMETHBIX
pE3yIabTATOB, OOIMIMX U MPO(PECCHOHATIBHBIX KOMIIETEHIINMI, MEK MPEAMETHBIX CBA3EH C
JIPYTUMU TUCUUILTHHAMU 0011e00pa30BaTeIbHOr0 U 00menpo(ecCHOHaIbHOTO LIMKIOB
y4eOHOT O IJIaHa.

1.2. Heau v niIaHUpPyeMble Pe3yJabTATHI 0CBOCHHUS TUCIHUIIINHBI

1.2.1. Hesu 1 321244 QU CHUNIMHBI

@opMUpOBaHUE y CTYIAEHTOB MPEJCTABICHUS O XMMHYECKOW COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KaK OCHOBBI PUHATHS PEILICHUI B )KU3HEHHBIX U
POU3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOTO OBEACHUS B IPUPOIHOM Ccpeie.

3agauy AMCHUILINHEBI:

1) cdopmupoBaTh MOHMMaHWE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUUYECKHUX
IIPOLIECCOB U SIBJIICHUM B OKpYXKalWLIEH cpele, LEJOCTHOM Hay4YHOU KapTHUHBI MUPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHUS COCTaBISATH (OPMYJIbl HEOPTAaHUYECKHUX W OPTaHHMYECKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHATh UX CMBICII, HHTEPIIPETHUPOBAThH
pe3yAbTaThl XUMUYECKUX IKCIIEPUMEHTOB,



3) chopmMupoBaTh  HaBBIKM  TPOBEICHHUS  NPOCTEUIIUX  XHUMHYECKUX
AKCIEPUMEHTAIIbHBIX UCCIIEIOBAHMI ¢ COOJIIOICHUEM MPaBUI 0€30MMacCHOT0 0OpaIlleHUS
C BElIECTBaMU U J1a0OPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMEHHUS HWCIOJB30BaTh MH(GOPMAIMI0 XUMHUYECKOTO XapakTepa W3
Pa3IUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIbHOCTH U
XUMUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MTPOIIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTU JOCTIKCHUA XUMHUYECKOW HAyKU U
TEXHOJIOTHH JIJISl pa3BUTHS COITUATBHON U TTPOU3BOJACTBEHHOM cep.



1.2.2. IlnanupyemMblie pe3yabTaThbl 0CBOCHHS 0011e00pa30BaTeIbHON JUCHUILIUHBI B cooTBeTcTBHU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO
Kon n IlnanupyemMsble pe3yabTaThbl 0CBOCHUS THCHUIITHHBI
HAUMEHOBaHU
e

q)opMpreM],]X Oﬁmnel IIHCIII/IHJIHHaprIez

KOMIIeTeHIH i

OK 01. B yacTu Tpy10BOr0 BOCIIUTAHUS: - BIAQAETh CHCTEMOM XUMHUYECKHX 3HAHUN, KOTOpas  BKIIIOYAET:

Bri6upars - TOTOBHOCTh K TpPYyAYy, OCO3HAHHWE LIEHHOCTU | OCHOBOIOJAralolue MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JEKTPOHHAas

COCO0BI MacTepcTBa, TPYA0II00UE; o0oyiouka aToma, s-, p-, d-3JEeKTpOHHBIE OpOUTAIN aTOMOB, MOH, MOJIEKYJIa,

pelIeHus 331a4 | - TOTOBHOCTh K  AQKTHBHOM  JICATEIbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, CTENEHb OKHUCICHHS, XUMUYECKas

npodeccCHoHal | TEXHOJIOTMYSCKON M COIMAIbHON HANPaBICHHOCTH, | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJISAPHBIA OO0bEM, YTIJIEpPOIHBIN CKeleT,

bHOM CMOCOOHOCTh ~MHUIIMMPOBATh, IJIAHUPOBaTh W | (YHKLIMOHANbHAS TPYIIA, pajuKan, U30MepHs, U30Mepbl, TOMOJIOIHYECKHM

NESITeTbHOCTH | CAMOCTOSITEIIBHO BBIITOJIHATH TaKyIO ICATEIHbHOCTD; | PSA, TOMOJIOTH, YIJIEBOAOPOBI, KUCIOPOI- U a30TCOAEPKAIINE COCTUHEHMS,

MPUMEHUTENBH | - MHTEpEC K pa3IM4YHBIM cdepam | OMOIOrMYECKH aKTUBHBIE BEIIECTBA (YIVIEBOIBI, KHUPBI, OE€JIKH), MOHOMED,

0 K pPa3JIM4HbIM | Tpo(hecCHOHANLHOM NesSTEeNLHOCTH, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHMUS,

KOHTEKCTaM OBJjlajleHHe  YHUBEPCAJLHBIMH  Y4YeOHBIMH | KDUCTAITIMYECKAs PEIIETKA, TUIBl XMMUYECKUX PEAKIUH (OKHUCIUTEIBHO-
NO3HABATEJIbHBIMY /IeHiCTBUSIMH BOCCTaHOBUTENbHBIE, 9K30-H SHIOTEPMHUUECKHE, PEAKIMU UOHHOTO 00MeHa),
a) 0a3oBble JIOTHYeCKHe el CTBUSA: PacTBOP, JIEKTPOIUTHI, HEDJIEKTPOIUTHI, DJIEKTPOJIUTHUECKAS THUCCOIHAIINS,
- CaMOCTOSTENIbHO (dhopmMynupoBath U | OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKLUU, XUMUYECKOE
aKTyaJIM3MpOBaTh MPOOJIEMy, paccMaTpHBaTh €€ | pABHOBECHE), TEOPUHU M 3aKOHbI (T€OpUs XMMHYECKOTO CTPOCHHUS
BCECTOPOHHE; oprannyeckux BemectB A.M. byTiepoBa, TeopHs 3IEKTPOJIUTUYECKON

- YCTaHaBJ'II/IBaTI) CymeCTBeHHBIﬁ HpI/I3HaK NN
OCHOBaHUSl IS CpaBHEHHS, KIAaCCH(PUKAIUU U
0000IIEeHMST;

- ONpeneNsTh IeNd JeSTeNbHOCTH,
HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIABJIATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-H/ISI B

3aJaBaThb

JMcconuanuy, nepuoandeckuii 3akon .M. MenzaeneeBa, 3akOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMUH, (HAKTOIOTHUECKUE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJTYUYEHUH U 0€30MMacCHOM HCIOJIb30BaHUHU
BOXHEHIINX HEOPTraHWYECKUX U OPraHWYeCKUX BEIIECTB B OBITY H
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMCTH BBIABIIATHL XAapPaKTCPHBIC IPHU3HAKKW W B3aWMMOCBA3b HU3YUYCHHBIX

! YkasblBaloTCs NIMYHOCTHbIE M MeTanpeameTHble pesynbtaThl 3 ®FOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnaronbHol oopme, opMnpyemMble
obLeobpasoBaTenbHON OUCUMNITMHON
2 [lncumnnuHapHble (NpeaMeTHbIe) pe3ynbTaTbl yKa3blBalOTCH B COOTBETCTBUM C METOAMKOW NpenoaaBaHns AUCLUMNIIMHBI




paccMaTpuBaeMbIX SBJICHUSAX;
- BHOCHTb KOPPEKTHBBI B  JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3yJbTAaTOB LEJSIM,
OLICHUBATh PUCKHU MOCJIEICTBUI 1€ATEIbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUN
KU3HEHHBIX TIpobiieM

0) 6a3oBbIe HCCIeN0BATEIbCKHUE 1eliCTBUSA:

- BIIAQJICTh HAaBBIKAMHU Y4YEOHO-HMCCIIEIOBATEIbCKOMN
u MPOEKTHOM JESITeNIbHOCTH, HaBbIKaMU
paspereHus mpooIieM;

- BBIBIATH NPUYUHHO-CIECICTBEHHBIC CBS3H U
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh THIIOTE3Y €€
pelIeHus, HAXOAHTh apryMEHTBI TUIST
JI0Ka3aTeNIbCTBA CBOMX YTBEpXKJIEHUM, 3a7aBaTb
napaMeTpsl U KPUTEPUU PEIICHHUS,;

- aHaJU3WPOBATH TOJYYCHHBIC B XOJE PEIICHUS
3a/1aud  pe3yJbTaThl, KPUTHUYECKH OLIEHUBATh HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh HW3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh NMEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MIPAKTUYECKYIO0 00JIaCTH KU3HEAEATEIIbHOCTH;

- YMETb MHTETpUPOBAaTh 3HAHUA U3 Pa3HBIX
MpeIMETHBIX 00JacTel;

- BBIABUTATh  HOBBIE  HJIEH,
OpUTHHAJILHBIC TIOIXO0/IbI U PEIICHUS;
- CIOCOOHOCTh WX HCIIOJB30BAHHS B
ITO3HABATEJIBHOW Y COLMAJIbHON MPAKTUKE

npeajiaratb

HOHﬂTHﬁ, NPUMCHATH COOTBCTCTBYIOIIHNEC MMOHATHA ITPU ONIMCAHHUU CTPOCHUA U
CBOMCTB HCOPraHNM4YCCKUX M OPraHUYCCKHUX BCIICCTB W HUX npeBpameHI/Iﬁ;

BBIABJIATH B3aMMOCB3b XUMHUYCCKUX 3HAaHUH C IIOHATHUAMU n
MNpEACTAaBICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX IMTPEAMETOB,

- YMCTb HCIIOJIB30BaTh HaNMMCHOBAaHUA XHUMHUYCCKUX COC[[I/IHGHI/Iﬁ
MCXKIAYHApPOAHOro COmo3a TeOpeTquCKOﬁ n HpHKHaﬂHOﬁ XUMHUHU H

TPUBUAJIbHBIE HA3BaHUS BAKHEHIINX BEUIECTB (3TUJIEH, alleTUIIEH, ININLIEPHH,
deHon, Qopmanbaerus, yKCycHas KUCJIOTa, TIJIMLUUH, YrapHbld ras,
YIJIEKUCIBIN ra3, aMMUakK, raiieHas U3BeCThb, HEralleHas U3BECThb, MUThEBas
coJla U JIPYrux), COCTaBIATh (POPMyJibI HEOPraHMYECKHMX M OPraHUYECKUX
BEUIECTB, YPABHEHMS] XUMUYECKHUX peakUud, OOBICHATb MX CMBICI;
HOJTBEPXKIaTh XapaKTepHbIe XUMHYECKHE CBOHCTBa BEILIECTB
COOTBETCTBYIOIIUMHU SKCIIEPUMEHTAMU U 3alMCSIMU YPAaBHEHUH XMMHUYECKHUX
peaKkIuii;

- YMEThb YCTaHABJIUBATh IMPUHAIJIEKHOCTh H3YUYEHHBIX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB K OIpe/eIeHHbIM KlaccaM U IpylnaM COeAUHEHUH,
XapaKkTepU30BaTh HUX COCTaB M BAKHEHIIME CBOMCTBA; ONPEIENATH BUIBI
XUMHUUYECKHX CBA3€H (KOBaJleHTHasl, MOHHAs, METaJUIMUecKas, BOJAOPOJHAs),
TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KJIacCU(PULIMPOBATh XUMUYECKHE
peaKIuy;

- chopMupoBaTh NpPEACTABICHHUA: O XHUMHYECKOH  COCTaBIISIOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJIM XUMHUU B TO3HAHWUM SIBICHUN
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOM ISl pelIeHrs MPaKTHYEeCKUX
3a7ja4 ¥ 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO U
MPUPOAHON Cpenie;

- YMETb MPOBOAUTH PACUYETHl MO XUMHUYECKUM (POpMyJIaM U YpaBHEHUSIM
XUMUYECKMX  peakUuid C  HUCHOJb30BaHHWEM  (PU3MYECKHX  BEJIWYMH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, o0beMa
(HOpMasibHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMUMHYECKHE 3HAHUS U1 NPUHATUSA PEIICHUNH B KOHKPETHBIX
’KM3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM




OK 02.
Hcnonws3zoBarh
COBpPEMEHHBIE
cpencTBa
MIOUCKaA,
aHaIn3a u
UHTEepIpeTauu
uHpOpMaLNU 1
nH(OPMAITMOHH
bI€ TEXHOJIOTHH
TSt
BBITTOJTHEHUS
3a1a4
npodeccruoHan
BHOM
JeATeTbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'0 NTO3HAHMS

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAayKH M OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha JMajiore KYJBTYP,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B
IIOJINKYJIBTYPHOM MHPE;

- COBEpPIIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOM
KYJIbTYpbl KaK CpEJICTBa B3aMMOJCHCTBHUS MEXKIY
JIOAbMHA U ITO3HAHUA MI/Ipa;

- OCO3HaHHWE I[IEHHOCTH HAy4YHOU [eATEIbHOCTH,

TOTOBHOCTh  OCYLIECTBJISITH ~ NPOEKTHYIO U
HCCIIEJ0BATEIbCKYIO JIeSTeIIbHOCTD
UHIUBUAYAIbHO U B TPYIIIIE;

OBinajgeHne  yHHUBepPCAJIbHBIMM  Y4eOHBIMHU

NMO3HABATEJILHBIMU J1efiCTBUAMM:

B) padora ¢ nundopmanmei:

- BJIQJIeTh HABBIKAMH TONy4YeHUs MHPOpMAIMH U3
HWCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOATEIHHO
OCYLIECTBJIATh MOUCK, aHAIU3, CUCTEMATU3aLUI0 U
WHTEPIpETAINio UHPOPMAIIUU PAa3IMIHBIX BHIOB U
(dbopM mpecTaBIeHNUS,

- co3daBaTh TEKCTHl B pa3UYHBIX (opmarax c
y4eTOM Ha3HaueHuss HHQOpMAIMK U IIeNIeBOM
ayIUTOPUHU, BHIOWpas ONTUMAIBHYIO  (GopMy
MIPEJICTABICHUS U BU3YaJIH3aliy;

- OIICHHUBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uH(pOpMallUK, €€ COOTBETCTBHE IIPABOBBIM H
MOPATbHO-ITHYECKUM HOpPMaM;

- HCIONB30BaTh CPEACTBA WH(OPMANMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJOTHIl B pElIeHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX u
OpraHM3allMOHHBIX  3aJad €  COOJIOJACHHEM
TpeOOBaHUI IPrOHOMHUKH, TEXHUKU OE30MacCHOCTH,

- yMETb IUIAHUPOBAaTh M  BBIIOJHATH XUMHUYECKUH  DKCHEPHUMEHT
(mpeBpallleHus: OpraHuYeCcKUX BEIIECTB IPU HATrPEBAHUH, [TOJIyUCHHUE TUJICHA
U U3YUYEHHE €r0 CBOICTB, KAUECTBEHHBIE PEAKLUU HA aJIbJETU]Ibl, Kpaxmall,
YKCYCHYIO KUCJIOTY; JleHaTypalys OeJIKOB IPU HarpeBaHUU, IBETHbIE PEAKIIHH
0€JKOB; MPOBOIUTH PEAKIIMM MOHHOTO OOMEHA, OMpPEIeNsATh CPely BOIHBIX
pacTBOpPOB, KaueCTBEHHBIE peakluu Ha cyibdar-, KapOOHAT- U XJIOPHI-
aHMOHBI, HA KATUOH aMMOHUS; PEeLIaTh 3KCIIEPUMEHTAIIbHBIE 3a/1a4M 110 TEMaM
"Meramiel" u "Hemeraminl") B COOTBETCTBHM C IpPaBWJIAMU TEXHUKH
0e30macHOCTH TpuU  OOpalleHWH C BEIIeCTBAMH U J1TAOOpaTOPHBIM
000pyAOBaHUEM; MPEICTABISATh PE3YJIbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B
¢dopMe 3anucu ypaBHEHHM COOTBETCTBYIOIIMX peakuuil U (opMyJIupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYIO0 HH(DOPMALINIO, TOTyYaeMyIO U3 Pa3HbIX
HCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanuu, cetb IHTepHET U ApyTHe);

- BIAQJCTh OCHOBHBIMH METOJAaMH HAay4YHOTO TIO3HAHHS BEIIECTB U

XUMUYECKUX  sBIIeHUN  (HaOnrofeHue,  U3MEpEeHHe,  JKCIIEPUMEHT,
MOJIETTMPOBAHMUE);

- YMeTb NPOBOAMUTH PACUYEThl MO XUMHUYECKUM (POpMyJiaM M YpaBHEHUSIM
XUMUYECKMX  peakUuid ¢  HCHOJIb30BaHUEM  (DU3MUECKUX  BEJIMYMH,

XapaKTepU3yIOIIUX BEIIEeCTBA C KOJMUYECTBEHHOM CTOPOHBI: Macchl, 0ObeMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XMMHYECKHE 3HAHUS JUId NPUHATUSA PEIIEHUH B KOHKPETHBIX
KN3HCHHBIX CUTyalluiaX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHUEM




TUTHEHBI, pPeCcypcocOepeKeHHUs, MPABOBBIX H
TUYECKHX  HOPM, HOPM  HH(POPMAIIMOHHOM
0e30IMacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI
nHpopManuu, nHGOpMAITMOHHOM 0€301MacHOCTH
JTUYHOCTH;

OK 04.

Db dexTrBHO
B3aUMOJEICTBO
BaTh U
paboTtatb B
KOJUJICKTUBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOATENILHOCTH U CAMOOIIPEIEIICHUIO;
-OBJIJICHHE HaBbIKaMU y4eOHo-
HCCIIEIOBATENILCKOW, MPOEKTHOM M COLHMAIBHOU
NESITENIbHOCTH;

OBanagenne YHHUBEPCAJIbHBIMH
KOMMYHHKATHBHBIMHU 1eICTBUSIMH

0) coBMeCcTHas AeATeJbHOCTD:

- TIOHMMAaTb M UCIOJIb30BaTh IIPEUMYILIECTBA
KOMaHJIHOW U UHAMBHUyaJIbHON paboThl;

- NPHUHUMATh LEIM COBMECTHOU [EATEIIBHOCTH,
OpraHU30BBIBATh U KOOPJIAWHUPOBATH IEUCTBUS IO
€c JOCTIKEHUIO: COCTaBJIATh IUIAH JCUCTBHU,
pacupenesaTh poiau ¢ y4eTOM MHEHHMM yYaCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHON pabOTHI;

- KOOPIMHHUPOBATb U BBIIOJHATH padoTy B
YCIIOBHSIX peaJIbHOTO, BHUPTYaJIbHOTO u
KOMOHWHHUPOBAaHHOT'O B3aUMOJICHCTBHUS;

- OCYWIECTBJISITH MO3UTHBHOE CTPATETHYECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYalMSIX, MPOSBISTH
TBOPYECTBO U BOOOpakeHNe, ObITh HHUITHATHBHBIM
OBJajieHHe YHUBEPCAJIbHBIMH PeryJisiTHBHBIMU
ACHCTBUSAMMU:

') NPUHSTHE ce0s1 U APYTUX JI0/Ie:

- IPUHUMATh MOTUBBI U apTyMEHTHI APYTUX JIIOAEH
IIPY aHAJIM3€ PE3yJbTAaTOB EATEbHOCTH;

- MPU3HABATh CBOE MPABO U IMPaBO JIPYTUX JHOAEH

- yMeTb IUIAHUPOBaTb U  BBIIOJHATH  XUMHMYECKUH  SKCIEPUMEHT
(mpeBpalleHus OpPraHMYECKMX BEIIECTB IPU HArpeBaHUM, IOJy4YEHUE
ATHJIEHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHBIEC PEAKLMU HAa ajlbAETH]IbI,
KpaxMmajl, YKCYCHYIO KHCJIOTY; JeHaTypauusi O€JIKOB IpU HarpeBaHHH,
[BETHbIE pEaKUUM OCJIKOB; IPOBOJUTH pEAaKUUHM HOHHOIO OOMEHa,
OIpeNieNATh CPey BOIHBIX pAaCTBOPOB, KAUECTBEHHBIE PEAKLIUHU Ha cyJsibdaT-,
kapOOHAaT- M  XJOPUI-aHMOHBI, HAa  KaTHOH  AaMMOHMsS;  pellaTh
JKCIIEpUMEHTaJbHbIE 3anauu 1o TemaMm "Meramnsl" u "Hemeramns") B
COOTBETCTBUHU C TMpaBWJIaMH TEXHMKH O€30MacHOCTH NpU OOpaIleHUU C
BELIECTBAMH U JIaOOpaTOPHBIM O0OpY/IOBAaHUEM; MPEACTABIATh PE3YJIbTAThI
XMMHUYECKOT0 SKCIIEpUMEHTa B (hopMe 3alCH YPABHEHUI COOTBETCTBYIOIINX
peaxkuuii 1 GopMyJIUPOBaThH BBIBO/IbI HA OCHOBE ATHX PE3YJIbTaTOB
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Ha OIIMOKHU;
- pa3BUBATh CIOCOOHOCTH IOHUMATh MU C
TTO3HIIMH JIPYTOTO YEJIOBEKa;

OK 07.
ConencTBoBaTh
COXPaHECHUIO
OKPY’KaroIIen
CpeIbl,
pecypcocoepex
€HHIO,
MIPUMECHSTh
3HaHHUA 00
M3MEHEHUH
KJIMMAaTa,
MIPUHLIUTIBI
OepexKIIMBOTO
MIPOU3BOJICTBA,
3¢ deKTUBHO
JIENICTBOBATh B
Ype3BbIYAHBIX
CUTYyaIHIX

B 00/1acTH 3K0J10rH4€CKOT0 BOCIIMTAHUSA

- ¢(hOpMUPOBAHHOCTb 3KOJIOIMYECKON KYJIBTYpBI,
[IOHMMAaHHUE BIIMSHUSA COLUAIBHO-DKOHOMHUYECKUX
IIPOLIECCOB  HA  COCTOSIHME  IIPUPOJHOM U
COLMAJBbHOM  Cpeibl, OCO3HAaHHWE TIJI00aTbHOTO
XapakTepa 3K0JIOIMYECKUX MpodIieM;

- IUIAHUPOBAaHUE U OCYLIECTBIICHUE JIEHCTBUH B
OKPY’KaloIllel cpefe Ha OCHOBE 3HAHMS LENed
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATUE JCHUCTBUM, MNPUHOCAIIUX
BpEJl OKpYyXkKarole cpeae;
- yMEHHE TPOTHO3HPOBATH HEOIArONpPUATHBIC

JKOJIOTUYECKHE IOCIEACTBUS NPEATPUHUMAEMBIX
JENCTBUMN, IPENOTBpALIATh UX;

- pacmmpeHue OIbITa
JKOJIOTUYECKON HAIPABIEHHOCTH;
- OBJIAICHUC HaBBIKaMH y‘l66HO-PICCJ'IG,Z[OBaTeJ'ILCKOfI,
HpOeKTHOﬁ u COI.IPIaJ'IBHOfI ACATCIIBHOCTHU,

JACATCIIBHOCTHU

- cdopmMHpoBaTh  NPEACTABICHUSA: O XHMHUYECKOH  COCTaBIISAIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XMMHUU B TO3HAHUMU SIBJICHUUN
OpuUpoabl, B (POPMHUPOBAHWUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHAJIBHOW ITPaMOTHOCTH, HEOOXOAUMOM JUIsl PELLIEHUS IPAKTHUECKUX
3aJa4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO H
MIPUPOAHON CpeLE;

- YMeTh COOMIOAATh MpaBuia SKOJOTHYECKH IIeIECO00pPa3HOTO MOBEICHUS B
OBITY U TPYJOBOU JEATEIBHOCTH B IEJISAX COXPAHEHHS CBOETrO 3J0POBBS U
OKpYXalolle MPUPOAHON cpeibl; YUYUTHIBATh OMACHOCTh BO3JECHCTBUS HA
JKMBBIC OpraHH3Mbl ONPCACICHHBIX BCHICCTB, IMOHMMAsd CMBICI IIOKAa3aTCJIA
MpeleIbHON T0IyCTUMOM KOHIICHTPALUU
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2. CTPYKTYPA Y COJJEPKAHUE OBIIIEOBPA30OBATEJIBHON

JANCHOUITIJIMHBI «XUMUSA»

2.1. O0bemM AUCHUIIMHBI M BUABI Y4eOHOH padoThl

Buna yueOHoii padoTbi

0O0BeM B yacax

O0bem 00pa3oBaTeIbHON MPOrPaMMBbI U CHUIITIHHBI 78
B T.4.

OcHoOBHOe coJep:kaHue 78
BT. U..

TEOpEeTUIECKOoe 00yUYeHre 50
MPAKTUYECKUE 3aHATUS 28
IIpomeskyTouHast aTTecTanus (3a4eT) 2
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2.2. TeMmaTu4ecKHi IJIAH U coaecpkanne IMCIHUIIIMHbI

HaunmeHnoBanmue Conep:xanue yueOHOT0o MaTepuajia (0CHOBHOE U NPOGecCHOHAIbHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopmupyemMbie
5 'b€M YaCOB
pa3aesioB U TeM JJaopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb KOMIIeTeHIIUHU
1 2 3 4
OcHoBHOe coep:xaHue
Paznen 1. OcHOBBI CTPOEHHUSA BelleCTBA 6
Tema 1.1. Conep:xanue yueOHOro MaTepuasia 4
CtpoeHue aToMOB
XAMI9ECKIX Teopetnueckoe oOyueHue
3JEMEHTOB U CoBpemeHHass Mojeib CTpoeHuss aroMa. CHMBOJMYECKUM S3bIK XUMHUU. XHUMHUYECKHH HJIEMEHT.
npuposa OnekTpoHHas kKoH(purypamus aroma. Kinaccudukamuss XUMUYECKUX JIEMEHTOB (-, p-, d-3JIeMeHTHI). ’
XHUMHUYECKO BanentHrle 3JIEKTPOHBI. BanentHoCTE. DJIEKTPOHHAS NpupoJa  XUMHYECKOU CBSI3U.
CBSI3U DNeKTPOOTPULIATETLHOCTh. BHIBI XWMHUUYECKOW CBsI3W (KOBaJieHTHAs, HWOHHAs, METaJUTHYecKas,
BOJOPOJIHAS) U CITOCOOBI €€ 00pa30BaHUA
OK 01
IIpakTHYecKHe 3aHATUSA 2
Pemenve 3aganuii Ha HCIOJNL30BaHUME XHUMHYESCKOM CHMBOJNMKM M Ha3sBaHUM COCOUHEHUH IIO
HOMEHKJIATyPE MEKTYHapOAHOTO COK03a TEOPETUUECKON U MTPUKIATHON XUMUU U TPUBHAIIBHBIX HA3BaHUI
JUISL COCTaBIICHUS XUMUYECKUX (POPMYJT IBYXaTOMHBIX COSAMHEHUHN (OKCHUIIOB, CYIb(DUIOB, TUIPUIOB U
T.I.) U IPyTUX HEOPTaHUYECKUX COCTMHEHUH OTAENIbHBIX KJIACCOB. 2
[IpakTrueckue 3agaHusl HA YCTAHOBJIEHUE CBS3U MEXY CTPOSHHEM aTOMOB XMUMHYECKHX JJIEMEHTOB U
MEePUOIUYECKIM H3MEHEHHEM CBOMCTB XMMHYECKUX JJIEMEHTOB M UX COEAMHEHUN B COOTBETCTBUHU C
nonoxeHueM [leprnoinueckoi CUCTEMBIL.
Tema 1.2. Copepxxanue y4eOHOro MaTepuaJa 2 OK 01
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[Tepuoanueckuit
3aKOH W Tabimua
.. Menneneena

Teopernueckoe oOyueHue

Ilepuoauueckas cucrema xumudeckux 3semMeHToB .M. Menneneea. ®u3nyueckuii CMbICI
ITepuoanueckoro 3akona J[.1. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKHUX
AJIEMEHTOB, 00Pa3yEeMbIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHUEM
XUMHYECKOTo 31emMeHTa B [leprnonnueckoii cucreMe. MUpPOBO33peHUYECKOE M HAYYHOE 3HAUCHUE
[Tepuonnueckoro 3akona .M. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XHMHUYECKHX DJIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUN HA XapaKTEPU3ALUI0 XUMUUECKUX
2JIEMEHTOB «MeTaumuecKkre / HEeMETAINTNIECKUE CBOMCTBA, JIEKTPOOTPHIIATETHHOCTh XUMUIECKUX
AJIEMEHTOB B COOTBETCTBUHU C X JICKTPOHHBIM CTPOCHUEM U MOJI0KEHUEM B MIEPUOJINUECKON CUCTEME
xumuueckux anemenToB .. MeneneeBa»

OK 02

Paznen 2. Xumnueckue peakuumn

10

Tema 2.1. Tuner
XUMHYCCKUX
peakimit

Conep:xanue yueOHOro MaTepuasa

Teopernueckoe o0yueHue

Knaccudukanus u TUITBI XUMUYECKHUX PEaKlUi C y9acTHEM HeopraHuiyeckux Bemects. CocTaBieHne
ypaBHEHUN peaKIUi COeTUHEHNS, PA3I0KEHUsI, 3aMEIIIeHHs], 0OMEHa, B T.4. PEaKlUuii TOPEeHHUsI,
OKHUCJIEHUS-BOCCTAHOBJICHUS.

VYpaBHeHUsI OKHCIICHUsI-BOCCTaHOBIICHUsI. CTeneHb okucaeHuss. OKUCIUTETh U BOCCTAHOBUTEb.
CocraBneHre U ypaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO
Oananca. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIUN B TIPUPO/IC, TPOU3BOJICTBEHHBIX MPOIECCax U
KUA3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTHYecKHe 3aHATUSA

KonnuectBeHHble OTHOMEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHMHUH M PacyeThl IO
YPaBHEHUsIM XMMHMYECKUX peakuuid. Monb Kak eauHula KOoJW4ecTBa BellecTBa. MoisipHas Macca.
3aKOHBI COXpaHEHUs Macchl M dHEpruu. 3akoH ABoraapo. MomsipHblii 00beM razoB. OTHOCUTENbHAS
IUIOTHOCTb ra3oB. Pacdersl Mo ypaBHEHUSM XMMUYECKHUX PEaKUUi C MCIIOIb30BaHMEM Macchl, 00beMa
(HOpMaJibHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIleCTBA

OK 01

Tema 2.2.

Conep:xanue yueOHOro marepuaJia

OK 01
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:‘)J'IGKTpOJ'II/ITI/I‘leCKa

s IUCCOLIMALUS U
WOHHBIA 00MEH

Teoperndeckoe oOyueHue

Teopust snexTpoauTHUECKOl aucconnany. MoHbl. DIeKTpOIUThI, HEAIEKTPOIUTHL. Peakiiuu HOHHOTO
obmena. CocraBieHHEe peakluii MOHHOTO OOMEHA IyTeM COCTaBJICHHUS MX MOJHBIX M COKpAIlEHHBIX
MOHHBIX ypaBHEeHHH. KHCIIOTHO-OCHOBHBIE peakiuu. 3aJaHnsl Ha COCTaBICHUE HOHHBIX PEaKIHi

JlabopaTopHble 3aHATHSA

JlaGopaTopHas paboTa “THUIbl XUMUYECKUX PEaKIIHiA™ .

Hccnenoanue TUIIOB (II0 COCTAaBY U KOJIMYECTBY UCXOAHBIX U 00pa3yIoIIUXCcs BEUIECTB) U PU3HAKOB
XUMUYECKHUX peakuuid. [IpoBeeHmne peakiuit HOHHOr0 0OMEHa, ONPECIICHHE CPEIbl BOTHBIX
pacTBOPOB. 3a/1aHKs HA COCTABJICHUE MOHHBIX pPEaKLIUN

OK 04

Pa3znea 3.

CTpOCHI/Ie H CBOiicTBA HEOPraHNIE€CKUX BEIIECTB

16

Tema 3.1.
Knaccudukarnus,
HOMEHKJIaTypa U
CTpOeHUE
HEOPraHMYECKUX
BEILIECTB

Conep:xxanue yueOHOro marepuaJia

Teoperndeckoe oOyueHue

[Tpeamer Heoprannyeckoit xumun. Kinaccudukaryst HeopraHuueckux BemecTs. [IpocTbie U cnoxxHbIe
BeiecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCUABI, THIPOKCUIbI, KUCIOTHI, COJIH).
B3auMoCBsI3p HEOPraHNYECKUX BEIECTB. ArperaTHbele COCTOSIHUSA BellecTBa. Kpucrammaeckue u
amop(HbIe BelecTBa. THUIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJIipHasl, HOHHAs,
MeTaJuIn4yeckas). 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BEILIECTBA OT THUIA KPUCTATUINYECKOHN PeLIeTKH.
3aBUCHUMOCTh XUMUYECKOW aKTUBHOCTH BELLIECTB OT BH/1a XMMUYECKOM CBA3HM U THIA KPUCTAIITNYECKON
pewetku. [TpuunHbl MHOrOOOpa3us BEIIECTB

IIpakTH4eckne 3aHATUSA

Homenknarypa HeopraHMuecKkHx BEIIEeCTB: HA3BaHUE BELIECTBA UCXO/S U3 UX XUMHUYECKON (HOpMYyITbI
WJIN COCTaBJIEHUE XMMHUYECKON (OPMYIIBI MCXO/Isl U3 Ha3BaHUS BEILECTBA [0 MEXTyHAPOIHON
(MIOITAK) nnu TpuBHaIbHON HOMEHKIIATYPE.

Pemienne mnpakTHUecKuWxX 3alaHUM MO KiIacCU(pHUKAIMM, HOMEHKJIAType M XUMHUYECKUM (opMysiaM
HEOPraHMYECKUX BEIIECTB PA3NIMYHBIX KiIaccoB (yrapHbIil Tra3, YIJIEKHCIBIM ra3, aMMHak, ramieHas
U3BECTh, HETAIIICHAs! H3BECTh, MUTHEBAsI COJA U PYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMHUUECKUX
BEILECTB, ONPEIEIATh NPUHAIIEKHOCTD K KJIacCy.

HcTounnku XuMu4deckoi nHpopMaiiuu (CpeacTB MaccoBor HHpoOpMaIuu, ceTh HTepHET U ApyTHe).

OK 01
OK 02
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[Touck nHpOpMaIUK IO HA3BAaHUAM, HICHTU(UKATOPAM, CTPYKTYPHBIM (hopMyJiam

Tema 3.2. ®usuko- | ConepskaHue y4eOHOro MaTepuaJia OK 01
XUMHUYECKHE OK 02
cBONCTRA Teopernueckoe oOydeHue ) 1IK...
HEOPraHHYECKHX Mertamnel. O0mue uU3nYecKue U XMMHYECKHE CBOWCTBAa MeTaioB. CrocoObl MOMy4YeHHs. 3HaYCHHE
BeLeCTE METAJUIOB M HEMETAUIOB B MPUPOJAE U >KUHEACATEIBHOCTH 4YeJIOBeKa M opraHu3moB. Kopposus

METAJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeranner. OOmme ¢u3nyeckne W XUMHUYECKHE CBOMCTBa HEMETAUIOB. TWIIMYHBIE CBOWMCTBA

HemetaioB [V— VII rpynn. Knaccudukanus 1 HoMeHKIaTypa coeJMHeHH HeMeTaoB. KpyroBopoTsl

OMOreHHBIX 3JIEMEHTOB B IIPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BELIECTB (OKCUIOB, THIPOKCUIOB, KUCIIOT,

coJieit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHUH,

BBICILIUX OKCHUJIOB U THAPOKCHIOB

IIpakTHyeckue 3aHATHS

CocraBieHHE ypaBHEHMM XMMMUYECKHX PEAKLUH C y4acTUEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX

BEIIECTB: METAIJIOB M HEMETAJJIOB; OKCHJOB METAJUIOB, HEMETAJUIOB M aM(pOTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBAaHMW M aMQOTEpPHBIX T'MAPOKCHIOB; HEOPraHUYECKUX COJIEH,

XapaKTEepU3YIOLIUX UX CBOMCTBA.

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUM Ha CBOMCTBA, COCTAB, IIOJIyYEHUE U

0e30macHOe UCMOJIb30BaHUE BAKHEHIINX HEOPraHMYECKMX BEUIECTB B OBITY U HPaKTUYECKOMH

JeSITEIbHOCTH YeJIOBEKa
Tema 3.3. Copaepxxanue y4yeOHOI0 MaTepuaJia OK 01
Nneatudukarus OK 02
HeopraHHIeCKHX JlabopaTopHble 3aHATUSA OK 04
BEIIIECTB

JlaGopaTtopHast pabota «MneHTudukamms HEOPraHNIECKUX BEIIECTBY.

Penrenue OKCIICPUMCHTAJIBHBIX 3aJa4 10 XUMHUYCCKUM CBOMCTBAM METAJIOB U HEMETAIJIOB, IIO
pacIio3HABAHMIO U TIOYYECHHUIO COSTMHEHHUI METAJUIOB M HEMETAJIIOB.

WpenTudukamnysi HEOPraHMYECKUX BEIIECTB C HMCIOJIB30BAHHEM HMX (PH3MKO-XHUMHUYECKHUX CBOMCTB,
XapaKTePHBIX KAaUYeCTBEHHBIX peaknuii. KauecTBeHHBIE peaknuu Ha cynbdar-, KapOOHAT- U XJIOPHI-
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AHWOHBI, HA KATUOH aMMOHUA

Pa3ngean 4.

CTpOCHHe H CBOiicTBA OpraHu4e€CKUX BeeCTB

24

Tema 4.1.
Knaccuduxarnms,
CTpOCHHE U
HOMEHKJIaTypa
OpPTraHUYeCKUX
BCIICCTB

Conep:xxanue yueOHOro marepuajia

Teopernueckoe o0ydyeHue

IlosiBieHUe U pa3BUTHE OPTaHUYECKOW XUMUHU Kak Hayku. [Ipeamer opranndyeckon xumuu. Mecro u
3HA4YCHUE OPTAaHNYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.

XHWMHYECKOE CTPOCHHE KAK IMOPSAJOK COCIUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJE€HTHOCTH.
OcHOBHBIE NOJIOKEHUS TEOPUH XMMHUYECKOTO CTPOECHHs OpraHudeckux coeauHeHnuii A.M. bytieposa.
VYriepoaHslid CKENET OPraHMYeCKOM MOJIEKYJIBl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpOEHUS MOJIEKYJI. M30Mepus u u3oMepsl.

[lonstne o ¢yHkunoHanpHOM rpynme. Paagukan. [lpuHIMOB KiIaccH(UKAUM OpPraHUYECKUX
coequHEHUN. MexayHapoaHash HOMEHKJIaTypa M INPUHUUIBI HOMEHKIATYPbl OPraHUYECKUX
coequaenuii. [loHsTne 00 a30TCONEpXKAIIUX COCTUHEHUSAX, OMOJIOTMYECKH AKTHBHBIX BEIIECTBAaX
(yrmeBojax, »kupax, Oeiakax M Jp.), BBICOKOMOJIEKYJIIPHBIX COEAMHEHHMSX (MOHOMEp, IOJuMep,
CTPYKTYpPHOE 3BE€HO)

IIpakTH4eckne 3aHATHSA

HomeHknatypa OpraHU4YecKUX COCTUHEHHWH OTIENbHBIX KIACCOB (HACHIIICHHBIE, HEHACHIIICHHBIE U
apoMaTHYECKHE YTIEBOJOPOMAbI, CIUPTHI, (DEHOINBI, albJIETHIbl, KETOHBI, KAPOOHOBBIE KHCIOTHI U JP.)
CocraBrieHH€ TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUYECKHUX BEIIECTB OTIEIbHBIX
KJIACCOB, HCIIOJIb3YSl WX Ha3BaHUS MO CHUCTEMATHYECKOM W TPHUBUAIBHOM HOMEHKJIAType (ITHIIEH,
aneTuieH, riauinepudH, (eHon, (gopmanpAaerun, YKCyCHas KHCJIOTa, TJIWIUH). PacdeTsl mpocrenmei
(bopMyIIbI OpraHuYecKOi MOJIEKYJIbI, HICXO/S U3 2JIEMEHTHOTO cocTaBa (B %)

OK 01
IIK...

Tema 4.2.
CBoiicTBa
OpPraHMYECKUX
COCTMHEHMI

OcHoBHOE coaepkaHue

12

Teopernueckoe o0yyeHue

OU3NKO-XUMHYECKHE CBOMCTBA OPraHUYECKHUX COCIWHEHHH OTACIBHBIX KJIACCOB (0COOCHHOCTH
KJIaCCU(UKALIMU U HOMEHKJIATYPbI BHYTPH KJIacca; TOMOJIOTUYECKUH psii v 001mast popmyma; u3oMepus;
(bu3HYEeCcKre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI IMTOTYUCHHUS):

OK 01
OK 02
OK 04
IIK...
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— TpeJenbHbIe YIIeBOAOPOAbl (AIKaHbl M LMKJIOAJNKaHbl). ['opeHrne MeTaHa Kak OJUH M3 OCHOBHBIX
HMCTOYHHMKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YTIIEBOIOPOIOB, HAXOXKICHHUE B
MPUPOJIC U TPUMEHEHHUE AIKAHOB;

— HempeenbHble (QJKeHBI, aJKWHBl M aJKaJWCHBI) W apOMaTHYECKHE YIJIEBOJIOPOIbl. [ opeHue
areTuIeHa KaKk KICTOYHUK BBICOKOTEMITEPATYpPHOTO TIJIaMEHU JJISI CBAPKHU M PE3KU METAJIIOB

— KUCJIOPOACOIepKAIINE COSTMHECHHS (CIUPTHI U EHOIIBI, KAPOOHOBBIE KHCIOTHI U A(UPHI, aTbJACTUIBI U
KETOHBI, JKUpbI, yrieBoisl). [IpakTHueckoe MNpUMEHEHHE OSTUJICHIJIMKOISA, IJIMLIEpHHa, (eHona.
[Ipumenenne Qopmanpaeruaa, amneraibJeTHaa, YKCYCHOHW KHCIOTHL. MpbUla Kak COJH  BBICIIUX
KapOOHOBBIX KUCJIOT. Morolue CBOKWCTBA MbLIa

— a30TCco/IeprKalie COeIMHEHUS (AMUHBI U aMUHOKHUCIIOTHI, 0€IKK). BBICOKOMOIEKYIISIpHbIE COEIMHEHUS
(cuHTeTHMYeCcKue U OMOIOTHUECKU-aKTUBHBIE). MOHOMED, TOTUMED, CTPYKTYpHOE 3BeHO. [lonumepusarus
STHJIEHA KaK OCHOBHOE HAIllpaBJIEHHUE €r0 UCII0JIb30BaHUS.

['eneTnueckas CBA3b MEXAY KlacCaMu OPraHMYECKUX COeIMHEHUN

HpaKTuquKue 3AHATHUA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAS M MEXIyHapoOJHas
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOMYUYEHHs): NpeeibHble (ATKaHbl U LUKIOAIKaHbI),
HenpeJienbHble (aJIKEHbI, aJKUHBI U aJIKaJIu€Hbl) 1 ApOMATUYECKUE YIIIEBOJAOPO/Ibl, CHUPTHI U (DEHOJIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPBI, AJIbJETUABI U KETOHBI, AMUHBI 1 AMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE
COE€IUHEHMS. 3aJaHUs Ha COCTaBJICHHE YPABHEHMM XUMHYECKHX PEAaKIMi C y4yaCTHEM OpraHM4ecKHX
BEILECTB HA OCHOBAHUU UX COCTaBa U CTPOCHUS

CocraBneHue cxeM peakiuuid (B TOM 4YHCIE€ MO TMPEAJIOKEHHbIM IENoYyKaM MpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOICTBAa OPraHMUECKUX COEAMHEHHUH OTAETbHBIX KJIacCOB, CIIOCOOBI UX
MOJIy4eHHUsST M Ha3BaHWE OPraHMYECKUX COEAMHEHUH 10 TPUBHAIBHON WIM MEXIyHApOIHOM
CHUCTEMATUYECKON HOMEHKJIIATYPE.
Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN Ha CBOMCTBA OPraHUYECKUX
COEIMHEHMH OTAEIBHBIX KIacCOB

JlabopaTopnasi padora
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JlaGopaTopHas pabota “IIpeBpalieHuss OpraHM4eCKUX BEIIESCTB MPU HarpeBaHUu".
[Tonydenue aTuIeHa ¥ U3yYEHHE €ro CBOMCTB. MoaenupoBaHue MOJIEKYJ U XUMUYECKUX MPEBPALICHUI
Ha TIpUMepe 3TaHa, STUJICHA, alleTUIeHa U JIp.

Tema 4.3. Conep:xanue yueOHOTr0o MaTepuasia OK 01
Wnentudukanus OK 02
OPraHMYECKHX Teopernueckoe oOyueHue OK 04
BEILIECTB, UX buooprannueckue coenuHenus. IlpumeHeHne u Ouosnorumdeckas poJib yriaeBonoB. OKkuciaeHue TIK
3HAYCHHE U yIJIEBOJOB — MWCTOYHUK OHEPrUM IKUBBIX OpraHu3moB. OOnacT NpPUMEHEHUS aMHUHOKHUCIOT.
IpUMEHEHHUE B [IpeBpareHus OEKOB MUIIK B OpraHnu3Me. buonorndeckue GyHKIuu 6enkoB. bronorndeckue GyHKITHH
OBITOBOI U XKHUPOB. Ponb opraHnyeckoil XuMuu B pellieHnH po0sieM MUIIeBON O€30MacHOCTH
IIPOU3BOJICTBEHHOU
EeATENLHOCTH Ponp opranmdeckoil XMMHUM B PEHICHUH MPOOJIEM HSHEPreTUYecKod Oe30MacHOCTH, B Pa3BUTUU
YyeJioBeKa MEIUIIMHBI, CO3JaHIH HOBBIX MaTepUAIOB, HOBBIX UCTOYHHKOB YHEPTUH (IbTEPHATUBHBIE UCTOUHUKH

sHeprun). OMacHOCTh BO3JICUCTBUS HA )KUBBIC OPTraHU3MbI OPIraHMYECKUX BEIIECTB OT/EIbHBIX KJIACCOB

(YyrieBomopobl, CHUPTHI, (DEHOJNBI, XJIOPOPraHUYECKHE MPOU3BOJHBIC, ANbACTHABI U Jp.), CMBICI

MOKa3aTeys MpeAesbHO T0MYCTUMOM KOHLIEHTpaLluu

JlaGopaTopHble 3aHATHA

JlabopaTtopHas pabora: “Unentrudukanus OpraHMueCKX COCTMHEHUN OTAETbHBIX KJIACCOB”

Nnentudukanus opraHUIeCKUX COSAMHEHUIN OTACIBbHBIX KJIACCOB (HAa MPUMEpE allbJIETUIOB, Kpaxmaia,

YKCYCHOM KUCJIOTHI, OETTKOB U T.I1.) C UCIIOJIb30BaHUEM UX (PU3HKO-XUMHUYECKHX CBOMCTB U XapaKTEPHBIX

KaueCTBEHHBIX peakiuil. [lenatypauust Oenka mnpu HarpeBaHuu. [[BeTHBIe peakiuu OEIKOB.

Bo3HUKHOBEHHE aHATUTUYECKOTO CUTHAJIA C TOYKU 3PEHUS XUMHUYECKUX MPOILIECCOB MPHU MPOTEKAHUU

KaueCTBEHHOW peaKIiy, MO3BOJISIIOIIEeH HACHTU(DUIIUPOBATh IPEI0KEHHbIE OPraHNYECKHE BEIECTBA
Paspnean S.
Kunernyeckue ¥ TepMOoAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XMMUYECKHX PeaKkumni
CxopocTb Conep:xanue yueOHOro Mmarepuasia OK 01
XUMHYCCKHUX OK 02

Teopernueckoe o0yueHue
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peaKIMii.
XHUMHUECKOE
paBHOBECHE

CKopoCThb peaklMM, €€ 3aBHCHUMOCTh OT Pa3jMyYHbIX (PaKTOPOB: MPUPOAbl PEarupyrolluX BEIIECTB,
KOHLEHTPAllUU pEearupyroliux BEIIECTB, TEMIIEpaTypbl M IUIOLIAJAM PEAKIIMOHHON IOBEPXHOCTH.
TemoBbie 3¢ (HEKThl XUMUYECKUX peakuil. DK30- U SHIOTEPMUUECKHE, PEaKIIH.

OOpatumocTh peakiuil. XMMHUYECKOE PABHOBECHE M €r0 CMEUICHHE I0J JCHCTBUEM pa3iIMYHBIX
(bakTOpoB (KOHIIEHTpAIMs PEareHTOB WIH MIPOAYKTOB PEaKIuy, 1aBJIeHIe, TeMIepaTypa) I CO3/1aHus
ONTUMAJIBHBIX YCIOBUN IPOTEKAaHUs XUMHUECKUX npoueccoB. [Ipunnun Jle laTtense

IIK...

IpakTn4yeckne 3aHATHS

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHanu3 (AKTOPOB, BIMAIOLIMX HAa H3MEHEHHE
CKOPOCTH XUMHUYECKON peaklUy, B T.4. C IO3ULIUN 3KOJIOTUYECKH 11€JIECO00PA3HOT0 MOBEACHUS B OBITY U
TPYZOBOH AESTEIBHOCTH B LEJAX COXPAHEHUS CBOETO 370POBbs U OKPY KaIOLIEH MPUPOAHOMN CPEBL.
Pemienne nNpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha npumeHeHue npuHiuna Jle-Illatense mus
HaXOXKJCHUs HAIpaBJIEHUs CMELICHUs paBHOBECHUS XUMHUYECKOW peakUud U aHanu3 (aKkTopoB,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOT0 PaBHOBECUS

OK 01
OK 02

Pa3nes 6. PacTtBopbl

Tema 6.1.
TTonsarue o
pacTBopax

Conep:xxanue yueOHOro Mmarepuajia

Teopernueckoe o0yueHue

PactBopenune kak Qusnko-xuMudeckuid mpouecc. PactBopbl. CriocoObl MPUTOTOBJIEHUS PAaCTBOPOB.
PactBopumocTs. MaccoBass nonsg  pacTBOpeHHOro BemiecTBa. CMBICT IOKa3aTenss MpeneiabHO
JIOITyCTUMOW KOHILIEHTPAIMH U €r0 UCIOJIb30BAHNE B OL[EHKE IKOJIOTHYECKOI 0€30MacHOCTH.

[IpaBuyia 3KOJOTHYECKH LEIECOO00Pa3HOro0 MOBENEHUS B OBITY UM TPYJIOBOW NEATEIBHOCTH B LENAX
COXpaHEHUsI CBOETO 3[10POBbs U OKPYIKAIOIIEH IPUPOJHON CPENbI; OIIACHOCTh BO3ECHUCTBHS HA )KUBBIC
OpraHU3MbI OIIPENIEIICHHBIX BEIIECTB.

Pemennie npakTHKO-OpUEHTUPOBAHHBIX PaCYETHBIX 33JJaHUI Ha paCTBOPHI, UCIOIb3yeMbIE B OBITOBOM U
IIPOU3BOJICTBEHHOM JESITEIIBHOCTH YEJIOBEKa

OK 01
OK 02
OK 07

Tema 6.2.
HccnenoBanne
CBOICTB PacTBOPOB

Conep:xanue yueOHOro marepuaJia

JlaGopaTopHble 3aHATHSA

JlaGopartopHas pabota «IIpuroToBieHne pacTBOPOBY.
[TpuroroBiaeHne pacTBOPOB 3a1aHHON (MaccoBOl, %) KOHLIEHTpAaLMHU (C MPAaKTUKO-OPUEHTUPOBAHHBIMU

OK 01
OK 02
OK 04
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BOIIPOCaMM) U ONIPEEIICHUE CPE/Ibl BOJHBIX PACTBOPOB.
Peuienue 3agau Ha IPUTOTOBJICHUE PACTBOPOB

HpO(l)eCCI/IOHaJIBHO-OpI/IeHTI/IPOBaHHOQ codcpiKkaHue (couepma}me NMPUKJIAAHOTO MO)Iy.TIﬂ)

Pa3nen 7. Xumusi B ObITY M IPOM3BOACTBEHHOI AeATeJbHOCTH YeI0BeKa 6 OK 01
OK 02

Xuwmust B ObITYy U |Conep:kaHue yueGHOIro MaTepHaia 6 OK 04
IIPOU3BOJICTBEHHON OK 07
JESITETIbHOCTH Teoperuueckoe odyuenue 2 1K
4esioBeKa

Hogeliime 1ocTHXKEHUsT XMMUYECKON HAyKH M XUMUYECKOM TexHoJoruu. Posb Xxumuu B obecriedeHnu

HKOJIOTHYECKOM, YHEPTeTUIECKOHN M MUIIEBON O€30MaCHOCTH, Pa3BUTUN MeAULMHBL. [IpaBuia moucka u 6

aHamu3a XUMHUYECKOW HH(OpMaluM U3 pa3IMyHbIX HCTOYHUKOB (Hay4yHas M y4deOHO-Hay4dHas

JUTEpaTypa, CPeCTBA MacCcoBOM nHpopmanyu, cetb HTEpHET)

IIpakTH4eckne 3aHATHSA

[Touck m aHanMM3 KEWCOB O MPUMEHEHHH XWMHUYECKHMX BEIIECTB M TEXHOJOTHH C ydeToM OymyIiei

npodecCHOHATBHON  JEATENPHOCTH MO  TeMaM:  BaKHEHIIWe  CTPOUTENIbHBIE  MaTepHalbl,

KOHCTPYKLIMOHHBIE ~MaTepHalibl, KpackW, CTEKJIO, KepaMuKa, MaTepuaibl s DJIEeKTPOHUKH, 4

HAaHOMAaTepHallbl, TEKCTWJIBHBIE BOJIOKHA, HCTOYHUKH DJHEPIMHM, OPraHUYECKUE W MHHEpAJIbHBIC

y100peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHMSI.

3amura: [lpeacraBieHne pe3yabTaToB pelIeHus KecoB B (hopMe MUHU-IOKIIAJIa ¢ Ipe3eHTaluein

IIpomexyTouHasi aTTEeCTAlMs 110 TUCHUIINHE (324€T) 2

Bcero 78
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3. YCJIOBUS PEAJIM3ALIAU ITPOT'PAMMBI OBLLIEOBPA3OBATEJILHOM
TV CHUTIIMHBI

3.1. TpeGoBaHusi K MUHUMAJILHOMY MATEPHUAJIbHO-TEXHUYECKOMY
obdecrnieyeHu10

Jlns peanuzanuv MOpPOrpamMMbl JAUCHUILIUHBI JOJKHBI OBITH MPETyCMOTPEHBI
CJIEYIOIIME CIEelUalbHble MOMEIIEHUs: yYeOHbI KaOWHET XUMHUHM W/WIH y4eOHOU
XUMHUYECKOH J1abopaTopuH.

O6GopynoBanne y4eOHOro KaOuHera (HALJISIHbIE TOCO0OUN): HAOOPHI
IapOCTEP>KHEBBIX MOJIEIEN MOJIEKYJI, MOJIEIN KPUCTAINIMYECKUX PEIETOK, KOJUIEKIIUU
MPOCTBIX M CIOKHBIX BEIIECTB W/WIM KOJUICKIIUU TMOJIUMEPOB; KOJIJIEKIUS TOPHBIX
MopoJl W MHHEpajoB, Tabiuia MenHaeneeBa, ydeOHble QUWIbMBL, U(POBBIC
o0Opa3oBaTeNIbHbIE PECYPCHI.

Texnnueckue cpeacrBa OOy4YeHHsI: KOMIIBIOTEp C  YCTpPOMCTBaMu
BOCIIPOM3BEJCHUS  3ByKa, TMPUHTEP, MYJIbTUMEIUA-NIPOCKTOP C  DKPAHOM,
MyJIbTUMEAHNIHAS T0CKA, YKa3Ka-IPE3EHTEP AJIs TPE3CHTALIUM.

OoOopynoBanue Jjadoparopuu ¥ padoYux MecT JaA0OPATOPMU: MEH3YPKH,
MUATETKN-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOIIL, JIyIbl, IPEIMETHbIE U MOKPOBHBIE
CTEKJIa, IUIAHIIETHI JUI KarelbHbIX peakiuii, GuibTpoBaibHas Oymara, TpOMbBIBAIIKH,
CTEKJISIHHBIE TPOOUPKHU, PE3UHOBBIC MPOOKH, (DoHAPUKU, HAOOP PEAKTUBOB, CTCKIISTHHBIC
MaJIOYKH, IITATUBBI JIJIs1 TPOOUPOK; MEPHBIE TUITMHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH
nenurtenbHble nuauHapuyeckue (50-100 M), cTynku ¢ necTukoM, papPopoBbie YAIIKH,
MUHIETHI, (QUWIBTPl OyMa)kHbIC, BaTa, MapJiis, YacOBBbIE CTEKJA, DJIEKTPOIUIUTKH,
J1a00paTOPHBIE ITATUBBI, CIUPTOBBIC TOPEJIKU, CIIMYKHU, IPUOOP IS TTOTYUCHUS Ta30B
(w1 mpoOupKa ¢ ra300TBOJHON TPYOKOI), Aepx aTenu JUisi POOUPOK, CKIISTHKU JJIs
XpaHEHMs PEaKTHUBOB, pa3IaTOYHbIC JIOTKH; XuMudeckue crakansl (50, 100 u 200 min);
IITATENN; MUHIIETHI; TUTENIbHBIE UL, CEKYHIOMEPHI (TaiiMephl), MEPHBIE POOUPKHU
(aa 10—20 mut) 1 MepHbIe KoaobI (25, 50, 100 u 200 M), BoasHas OaHs (MM TEPMOCTAT),
CTEKJISIHHBIC TIAJIOUYKW; KOHUYECKHE KOJOBl st TuTpoBanus (50 u 100 wmn);
WHJIUKATOPHBIC MOJOCKU JIJIsl omnpenesienus pH u ctangapTHas MHIMKATOpHAS IIIKaja;
YHUBEpCalIbHbIA HHAUKATOP; nuneTky Ha 1, 10, 50 M (unum go3atopel Ha 1, 5 u 10 mi),
OIOpEeTKH Il TUTpPOBaHUS, MeauimHckue mmmpuibl Ha 100—150 mu, mabopaTopHbie
W/WU aHAaJTUTUYEeCKuEe Bechl, pH-meTpsl, cymmibHbIN 1mKad, u ap. gabopaTopHoOe
o0opy0BaHUE.

3.2. UudpopmanuoHHoe o0ecrnevyeHne peain3auuu NporpaMmMsl

1. Jns peanmmszanmuu mTporpamMmbl  OMOMMOTEdHBIM (POHI 00pa3oBaTENbHOM
OpraHu3allud JOJDKEH HMETh Ie4YaTHbIE W/WIM AJIEKTPOHHBIE O00pa3oBaTeIbHbIE U
WH)OPMAIIMOHHBIE  PECYpPChl,  PEKOMEHJOBAaHHBIE  JJII  WCIOJB30BAaHHS B
o0Opa3oBaTeNbHOM IpoIIecce, HEe cTapiie 5 JeT ¢ MOMEHTA U3/IaHusl.
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2. PexoMmeHayeMble TIeUaTHBIC M3JIaHUs IO pean3anuu 001eo0pa3oBaTeIbHOM
OUCIHIUTAHBI TPEICTABICHHl B METOAWYECKUX PEKOMEHAALUAX TI0 OpTaHU3aIuH
oOyJeHwus.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIBHOM JUCHOUILIAHBI

KonTpoms u o1ieHka pe3ysibTaToB 00y4eHUS OCYILECTBIISIETCS TPEnogaBaTeieM B
MpoIecce MPOBEACHUS MPAKTUYECKUX 3aHITUH U 1a00paTOPHBIX PadOT, TECTUPOBAHMUS,
a TaKXKe BBINOJHEHUS OOYYaIONMIMMUCA WHAUBUIYATbHBIX 3aJaHUl, MPOEKTOB,
uccae0BaHui. Pe3ynbTaTsl 00ydeHUs ONpeIestoT, YT0 00yUaromuecs T0KHbI 3HATh,
MMOHUMATh U IEMOHCTPUPOBATH 110 3aBEPIICHUM U3YUYCHUS JUCIUILINHBI.

Jlns dbopMupoBaHUs, KOHTPOJISI M OILICHKU PE3yJIbTATOB OCBOCHHUS Y4YeOHOI
JTUCHUIUIMHBL UCIOJIB3YETCS CHUCTEMa OILEHOYHBIX MEPONPUSITUN, MpPEACTaBISIONIAsT
c000M KOMIUIEKC YU€OHBIX MEPOIIPHUATHI, COTJIACOBAHHBIX C PE3yJIbTaTaMHU O0yUECHUS U
chopmymupoBanHbix ¢ ydetom @OI'OC COO (mpenMeTHble pe3yJabTaThl 10
nuctumrnae) u @I'OC CIIO.

T
Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTaT 00yuenust HIIBI OLICHOTHBIX

MepOonpUATHH
I | OcHoBHOe conepkaHue
1 DopMyJIHPOBATH

Paznea 1. OcHoBbI PMySTEPp

0a30Bble MOHATHS U
CTPOeHMS BellecTBa

3aKOHbI XUMHHU

1.1 | OKO01 CrpoeHne aToMOB Cocrasmsars xumuueckue |1. Tect «Ctpoenue atomoB

XUMHUYECKUX 3JIEMEHTOB |(OPMYJIbl COEJUHEHUM B |XMMHUYECKUX 3JIEMEHTOB U
U IPUPOJIa XUMUYECKOH |COOTBETCTBUU CO PUPOJIa XUMUYECKOU CBA3M.
CBSI3U CTENEHbI0 OKUCIICHUS 2. 3ajaum Ha COCTaBJIEHUE

XUMHUYECKHX DJIEMEHTOB, |XUMHUYECKHUX (OpMYII
HCXO/1 U3 BICHTHOCTH U |IBYXaTOMHBIX COCAMHEHUN

U T.IL.).

3. 3aaHus Ha UCITOJIb30BaHHUE
XHUMHYECKOH CUMBOJIMKHU U
Ha3BaHUM COCAUHEHUM I10

CO103a TEOPETUYECKON 1
MPUKIIATHON XUMUU U
TPUBUAJIbHBIX HA3BaHUH IS
COCTaBJICHUS] XUMHUECKUX
bopMys1 IByXaTOMHBIX

AEKTPOOTPHUIIATETIFHOCTH | (OKCHUIOB, CYIb(UIOB, THIPUIOB

HOMCHKJIATYPE MCKAYHAPOAHOI'O
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OK/IIK

Moayas/Paznea/Tema

PesyabTar 00yuyeHus

THnbI OLEHOYHBIX
MepOonpUATHH

COeMHCHUH (OKCHJIOB,
CyJIb(PUIO0B, TUAPUIIOB U T.11.) U
JPYTUX HEOPTaHUICCKUX
COCTMHEHUH OTICIBHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aK0H U
tabmuma J[.1.
Meunneneesa

XapakTepHu3oBaTh
XUMHUYCECKHE DJIEMCHTEI B
COOTBETCTBUM C UX
ITOJIOKEHHEM B
MEepUOUYECKON cucTemMe
XHUMHYECKHUX 3JIEMEHTOB
JI.1. MeHnnaeneeBa

1. Tect «MeTtamauueckue /
HEMeTaJLIMYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMUYECKHUX DJIEMCHTOB B
COOTBETCTBUE C UX AJIIEKTPOHHBIM
CTPOEHHUEM M MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XUMHUYECKUX 3jiemMeHToB J[. 1.
MengeneeBay.

2. IlpakTuyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOCHHEM aTOMOB XMMHYECKUX
3JIEMEHTOB ¥ TIEPUOTUIECKUM
N3MEHEHHEM CBOMCTB
XHUMHUYECKHUX DJIEMEHTOB U UX
COCIMHEHHMI B COOTBETCTBHH C
nonoxenueM [lepuoanueckoi
CHCTEME.

3. IlpakTuKO-OpUEHTHUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEePU3ALUI0 XUMHUECKHIX
9JIEMEHTOB: «MeTanaeckue /
HeMeTaJIMuecKe CBOMCTBA,
3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMUYECKHUX DJIEMSHTOB B
COOTBETCTBUE C UX JIEKTPOHHBIM
CTPOCHUEM U TTOJ0KEHUEM B
MIEpUONYECKON CHCTEME
XAMUYCCKHUX DJIEMESHTOB

JI.11. MennaeneeBa»

Pa3nena 2. Xumnueckne
peakuuu

XapaKTepmoBaTb THIIbI
XUMHYECCKHUX peammii

KonTtpoabnas padora
«CTpoeHue BemecTsa U
XMMHYeCKHe peaKIum»

2.1

OK 01
OK 04

THUIB XUMUYECKUX
peakiuit

CocTaBiaTh peakiuu
COCITUHEHUS, PA3JIOKCHUS,

1. 3amauu Ha cocTaBlIeHHE
YpaBHEHUH pEaKIUi:
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OK/IIK

Moayas/Paznea/Tema

PesyabTar 00yuyeHus

THnbI OLEHOYHBIX
MepOonpUATHH

oOMeHa, 3aMCIICHHS,
OKHUCIIMTEIBHO-
BOCCTaHOBUTEJIbHBIC
peaKiuu

— COE/IMHEHMSI, 3aMEIICHNS,
paznoxkeHus, OOMeHa;

— OKHUCJIUTENbHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUI C
UCIIOJIb30BAaHUEM METO/Ia
AJIGKTPOHHOTO OaaHca.

2. 3agayu Ha pacyeT Macchl
BEIeCTBa UM 00bEMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEaKLHUU BELIECTB; PACUETHI
Macchl (00bEMa, KOJIMUeCTBa
BEIIECTBA) IPOyKTOB PEAKIIHH,
€CJIM OJIHO U3 BEIIECTB UMEET
pUMECH
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DNEKTPOTUTHIECKAS
NUCCOIMAINS M HOHHBIN
o0OMeH

CocTaBisiTh ypaBHEHUS
XUMHYECKHX PEaKIuu
MOHHOT'0 OOMEHa C
y4acTHEM
HEOPraHMYEeCKUX BEILIECTB

1. 3amaHus Ha COCTaBIICHHE
MOJIEKYJIIPHBIX U HOHHBIX
pEaKUHii ¢ y4aCTUEM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHCIIOTHOCTH CPEJIbI

2. JIaboparopHas padora "Tunsl
XUMUYECKUX peakiuui"

Pa3zpnen 3. Crpoenue n
cBOlicTBa
HEOPraHu4YecKux
BelleCTB

HccnenoBarsb cTpoenne u
cBoiicTBa
HEOPTraHNYeCcKuX
BelllecTB

KontpoabHnas padora
«CBoiicTBa HEOPraHUYECKHX
BellleCcTB

24




OK/IIK

Moayas/Paznea/Tema

PesyabTar 00yuyeHus

Tunsl oleHOYHBIX
MepOonpUATHH

3.1

OK 01

Knaccuduxanms,
HOMEHKJIATypa
CTpPOCHHE
HEOPraHUYeCKUX
BEIIECTB

Krnaccuduuuponarsb
HEOpPraHWYECKHe
BEILIECTBA B COOTBETCTBUU
C X CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKOH (OPMYIIBI HITH
COCTaBJICHUE XUMUYECKOMN
(bopMyIIbI UCXO/ISI U3 HA3BAHUS
BEILECTBA 110 MEKyHAPOIHOU
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3a1aun Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIeMEHTA (COeAUHEHMUS]) B
MOJIEKYJI€ (CMeCH).

3. IlpakTryeckue 3aanus 1Mo
KJ1accu(puKaluu, HOMEHKJIATYpe U
XUMHUYECKHM (hopmyam
HEOPTaHWYECKUX BEIUIECTB
pa3IMYHBIX KJIaCCOB.

4. ITpakTrueckue 3aAaHus Ha
ONpeAeIeHue XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BUJIa XUMUYECKOM
CBSI3M U THIIA KPUCTAIUTHUECKOM
pelIeTKH
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OK 01
OK 02

DOHU3NKO-XUMHUYECKHE
CBOMCTBA
HGOpFaHI/I‘IGCKI/IX
BCIIICCTB

YcranaBpiuBarh
3aBHUCUMOCTh (PU3UKO-
XUMHUYECKUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJTMYECKON
pEIIeTKH

1. Tect «OcobenHocTu
XUMUYECKUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHUM, aM()OTEPHBIX
TUAPOKCHUJIOB U COJICI.

2. 3agaHus Ha COCTaBJICHHE
YpaBHEHUN XUMHUUYECKUX PEaKIUH
C y4acTHEM TMPOCTHIX M CIIOKHBIX
HEOPTraHUYECKHUX BEIECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB U
aM(pOTEPHBIX IIIEMEHTOB;
HEOPTaHUYECKHUX KHUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPHU3YIOLIUX HX
CBOICTBA M CIIOCOOBI TTOJTYYCHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusl Ha
CBOMCTBA U IOJIy4YEHUE
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Tunsl oleHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema PesyabTar 00yuyeHus .
MepONPUSITHH
HEOPraHUYECKUX BEIIECTB
33 | OK 01 Nnentudukanms UccnenoBath 1. IIpakTUKO-OpHUEHTUPOBAHHBIE
OK 02  |HeopraHuyeckux KAUECTBEHHBIC PEAKLIMM  |3a/IaHMs IO COCTABJICHUIO
OK 04 |BemiectB HEOPraHWYECKUX BEILIECTB |XMMUYECKUX PEAKIIUHI C yHaCTHEM
HEOPTraHWYECKHUX BEILECTB,
HCIIOJIB3YEMBIX ISl KX
UICHTU(DUKAIIH.
2.JIabopatopHas padora:
“Unentuduxarus
HEOPraHWYECKUX BEIIECTB”
4 Pa3znen 4. Crpoenue u |UcciaenoBars crpoenne u | KonTpoabnas padora
CBOJCTBA cBoiicTBa oprannyeckux («CTpoeHue H CBONCTBa
OpPraHn4yecKux BellleCTB OPraHMYecKuX BelecTB)
BelllecTB
4.1 | OK 01 Knaccuduxanms, Knaccudunuposats 1. 3aganus Ha COCTaBICHUE
CTpOCHHE U OpraHHYECKHe BEIECTBA B |HA3BaHUN OPTraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHU 110 TPUBUATILHON UITU
OpPTraHUYECKUX BEIIECTB |CTPOCHUEM MEXKTyHapOTHON
CHUCTEMaTUYECKOM HOMEHKIIAaType.
2. 3ajaHus Ha COCTaBIICHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyII
OpPTraHUYECKUX BEIIECTB
OTJIEJIbHBIX KJIACCOB.
3. 3ajaun Ha onpeaeNeHNe
npocTteifmei GopMyIibl
OpPTraHUYECKON MOJIEKYIIbI, UCXO IS
13 DJIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHMYECKHUX | Y CTaHABIINBATh 1. 3agaHus Ha cocTaBJICHHE
OK 02 |coeaunenuit 3aBHCUMOCTh (PU3UKO- YPaBHEHUI XUMUYECKHUX PEAKLIUI
OK 04 XUMHYECKUX CBOMCTB C Y4aCTHEM OPraHUYECKUX

OpTraHU4Y€CKUX BEIICCTB OT
CTPOCHUSA MOJICKYJI

BEIIIECTB Ha OCHOBAaHUH UX
COCTaBa M CTPOCHHS.

2. 3ajgaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHYECKHUX PEAKIIUM,
WUTIOCTPUPYIOMUX XUMHUYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAaHHBIX PEaKIUui U
TeHETHYECKOM CBA3U
OpPTraHUYECKUX BELIECTB Pa3HbIX
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THnbI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema PesyabTar 00yuyeHus .
MepONPUSITHH
KJIACCOB.
3. PacueTHrle 3a1auu 110
YPAaBHEHUSM PEAKIUH C y4aCTHEM
OpPraHUYECKUX BELIECTB.
4. JTaboparopHas pabora
“IIpeBpareHuss OpraHnYECKUX
BEIECTB MIPU HarpeBaHuu"
4.3 | OK 01 Wnentudukarms Hccnenosath 1.1IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |opraHMuyecKux BEIIECTB, |KAUYECTBEHHbIE PEAKIIUU  |3aJaHUsI 10 COCTABICHUIO
OK 04 |ux 3HaueHHe U OpraHUYEeCKHUX XUMHYECKHUX PEAKIIHN C yHaCTUEM
MIPUMEHEHUE B OBITOBOM |COCAMHEHUMN OTACIBHBIX  |OpPraHMYECKHX BEIECTB, B T.4.
Y IPOU3BOJCTBEHHOMN KJIACCOB UCIIOJIb3YEMBIX IS UX
JEeSATEIbHOCTH YEJIOBEKa uAeHTU(UKAINH B OBITY U
MPOMBILIJIEHHOCTH.
2.JIaboparopnas padoTa:
“Unentuduxanus opraHnyecKux
COCIMHEHUH OT/IETTbHBIX KIacCOB”
5 Pazpea 5. XapakTepu3zoBaTthb
Kuneruueckue u BJIMSIHHE PA3JIHYHBIX
TepMoaMHAMHYeCKHe |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE H CKOPOCTH
NPOTEKAHUS XHMHUYECKHX peakumni
XHMHYECKHX peaKiuii
5 |OKO01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTuKO-OpHEeHTUPOBAHHBIE
OK 02 |peakuuil. XumMuueckoe |BIMSHHE KOHLIEHTPALUU |TEOpPETUUYECKUE 3aJaHUsI Ha
paBHOBeCHE pearupyronux BeIEeCTB U |aHaN3 (PaKTOPOB, BIUSIONINX HA
TEMIEPATypPhI HAa CKOPOCTh |U3MEHEHNE CKOPOCTH XMMHUECKON
XUMHYECKHUX PEaKIun peakuuu. [IpakTuko-
XapakTepu3oBaThb OPUEHTUPOBAHHBIE 3aJJaHUs Ha
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemiects, |lllaTtenbe nns HaxoxaeHus
peaKklMu Cpebl U HaIpaBJIeHUs! CMELICHUS
TeMIIepaTyphl Ha PaBHOBECHS XUMUYECKOM peakinu
CMEIIeHNE XUMHUYECKOTO U aHalu3 (haKTOpOB, BIUSIOIINX
paBHOBECHSI Ha CMENIEHUE XUMHUYECKOTO
paBHOBECHS
6 HccaenoBath HCTUHHBIE

Paznen 6. PacTtBopbl

PacTBOPBHI € 32JaHHBIMHU
XapaKTepUCTHKAMH
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THnbI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema PesyabTar 00yuyeHus .
MepONPUSITHH
6.1 | OKO01 [Tonstue o pactBopax  |Pa3nuuarh uCTUHHBIE 1. 3ajaun HA IPUTOTOBJICHUE
OK 02 pacTBOPbI pacTBOpPOB.
2. IIpakTHKO-OpHUEHTUPOBAHHBIC
pacyeTHbIC 3a1aHUS Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIE B OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEIHLHOCTH
YeJioBeKa
6.2 | OKO01 Uccnenosanue ceoricte |MccnenoBath pusnko- JlabopaTtopHnast pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOWMCTBA “IIpuroroBieHue pacTBOPOB”
WCTUHHBIX PACTBOPOB

II | [IpodeccnoHaNIbHO-OPUEHTHPOBAHHOE CO/lepP:KaHue (CoAepKaAHUe IPUKJIATHOTO MOLYJIs1)

7 Pazgen 7. OueHuBaTh NOCJAEACTBHS | 3anuTa Keiica (¢ yuyeToM
Xumus B ObITY H OBITOBON H Oyayueit npogeccnoHaIbHOMN
NMPOU3BOICTBEHHOM NMPOU3BOICTBEHHOM e TeJIbHOCTH)
AeATeJIbHOCTH AesiTeIbHOCTH YeJI0BeKa
YyeJI0BeKa ¢ MO3MIIUI

IKO0JIOTHYeCKOM
0e3onmacHOCTH
OK 01 Xumus B OBITY U OuenuBath nocnencteus | Keiic (¢ yuerom Oynymieit
OK 02 |mpousBoacTBEeHHOU OBITOBOM U npodeccroHanbHON
OK 04 JEeATEIIbHOCTH YeJI0BeKa |[IPOU3BOICTBEHHOM JIESITEIbHOCTH )
OK 07 JIeTeTLHOCTH YesioBeka ¢ | Bo3MOkKHBIE TEMbI KEHCOB:

HO3UIUU DKOJIOTUYECKOU
0e30macHOCTH

1. IToreruienue kIumara u
BBICBOOOXK/ICHHE Ta30BBIX
THIPATOB CO JIHA OKEaHa.

2. bynynie martepuansl s aBua-
, MAIITTHO- ¥ IPUOOPOCTPOSHHSL.

3. HoBsle MaTepuainsl 171
COJTHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTENIbHBIX MTpenapaToB
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