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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBLHON JUCIATLIAHBI «XUMMUSI»

1.1. MecTo AUCHHMILVIMHBI B CTPYKTYpPe OCHOBHOH NpodeccHoHAIbHOI 00pa3oBaTeIbHOM
NPOrpaMMblI
OOmeoOpa3zoBaTenbHast AUCHUIUIMHA «XUMUS» HW3ydaeTcs Ha 0a30BOM YpOBHE B
00meoOpa3oBaTeIbHOM LUKJIE Y4eOHOTO IUIaHa OCHOBHOW Mpo()ecCHOHAILHON 00pa3oBaTeNbHON
nporpaMmsl 1o cneruanbHocTy 43.02.16 Typusm u rocrenpuumMcTBO

TpynoeMKoCTh AUCIUTUINHBI « XUMHUs» Ha 0a30BOM ypOBHE COCTaBISieT 78 4acoB, U3 KOTOPBIX
64 waca — 6a30BbIH MOTYITb (6 pa3enoB) U 8 4acoB — MPUKIAIHOW MOIYIE (1 pa3err), BKIFOYarOIIHiA
MIPaKTUKO-OPUEHTUPOBAHHOE COJIEPKAHUE KOHKPETHOM NMpodeccruy WK CHeUalIbHOCTH.

[TpuknagHoit MOAYIH BKITIOYAET OJMH pasaen. Paznen 7 «Xumus B ObITY M TPOU3BOJICTBEHHOM
NeSITEIbHOCTH YEJIOBEKay pealin3yeTcs A BceX npodeccuit/cnenuanibHOCTeN Ha MaTepualie Keicos,
CBA3aHHBIX C DKOJIOTMYECKON O€30MacHOCThIO U  OLIEHKOM MOCIEACTBUI  OBITOBOH H
MIPOM3BOJICTBEHHOW JEATEIbHOCTH, MO OTpacisM Oyayuied npodecCHOHaIbHONH eATeIbHOCTH
00yJaronuxcs.

[lepuon oOyueHuss M paclpenieieHHe TI0 CEeMecTpaM OIpefenseT o00pa3oBaTelbHAs
OpraHM3aIys CaMOCTOSTENbHO, C YUETOM JIOTUKUA (POPMUPOBAHUS NMPEAMETHBIX PE3y/IbTaTOB, OOIIUX
U Tpo(ecCHOHATBHBIX KOMMETCHIINH, MEXKIPEAMETHBIX CBs3€d C JPYrUMH JAHCHUTUIMHAMH
00111€00pa30BaTEIHLHOTO U 00IETPO(HEeCCHOHATBHOTO ITUKIIOB YIEOHOTO TIaHa.

1.2. Heau 1 niiaHupyemMble pe3yabTaThl 0CBOCHUS U CIUATINHbBI

1.2.1. leau 1 33724 AU CHUTLIHHBI

@opMHUPOBAHHUE y CTYJICHTOB MPEICTABICHUS O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAayYHOM KapTHHBI MHpa KaK OCHOBBI MPUHATHS PEHICHUH B >KU3HEHHBIX M IPOU3BOJICTBEHHBIX
CUTYaIUsIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOIHOI cpejie.

3agauu AMCUMILINHBI:

1) cpopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MpPOTEKaHUsS XUMHUYECKHX IPOLIECCOB U
SABJICHUH B OKpYXawlled cpene, UEIOCTHOW HayyHOM KapTUHBI MHpa, B3aUMOCBSI3U U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBIATH (OPMYJbl HEOPraHMYECKHMX W OPraHUYECKHX BEIIECTB,
yYpaBHEHUS XUMUYECKUX PEaKIHUil, OOBIACHATb UX CMBICI, HHTEPHPETUPOBATh PE3YIbTATHI
XMUMHYECKUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM MPOBEICHHS MPOCTEHIINX XUMHUYECKHX OSKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUI ¢ cOOMIOJIeHHEeM MpaBUl 0€30MacHOTO OOpaIleHHs C BEIIECTBAMU M J1a0OPaTOPHBIM
obopynoBaHuEM;

4) pa3BUTh YMEHHUS HCMOJIb30BaTh HH(DOPMAIMIO XMMHUYECKOTO XapakTepa U3 pPa3IUYHBIX
HMCTOYHUKOB;

5) copmupoBaTh YMEHUSI MPOTHOZUPOBATH MOCIEACTBHUS CBOCH AESITETbHOCTH U XUMUYECKHX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHUMaHUE 3HAYMMOCTH JOCTHKCHHM XUMHYECKOW HAayKH M TEXHOJIOTHA
JUIS Pa3BUTHUS COLIMATLHON U IPOU3BOACTBEHHOM cep.



1.2.2. Ilnanupyemblie pe3yJbTaTbhl OCBOCHHMSI 001e00pa30oBaTeJbHOH AUCHUILIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Koa u Ilnanupyemsblie pe3yJibTAThl OCBOECHHS JTUCIHHIJIHHBI
HAUMEHOBaHU
e

(popmupyembIx O0mmue JucuunjJMHapHble

KOMIIEeTeHI M

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: -  BJQACTh CHUCTEMOM XMMHWYECKMX 3HAHWUW, KOTOpas BKIIOYACT:

Ehﬂ6HpaTb - TOTOBHOCTb K Tpydy, OCO3HAaHHUC HICHHOCTH | OCHOBOIIOJAraromue IOHATUA (XHMHHBCKHﬁ 9JICMCHT, aTOM, J3JICKTpOHHAasA

CrocoObI MacTepCTBa, TPYI0JIIO0HE; o0oJtouka aToma, s-, p-, 0-3JIeKTpOHHBIE OpOHUTAIN aTOMOB, HOH, MOJIEKYJIa,

peICHUA 3aaa4 | - TOTOBHOCTH K aKTUBHOU JACATCIIBHOCTU | BAJICHTHOCTD, JJICKTPOOTPHUIATCIBHOCTE, CTCIICHb OKHCJICHUA, XUMHUYCCKas

npodeccroHall | TEXHOJIOTUYECKOW U CONMAIbHON HAIPaBICHHOCTH, | CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIAPHBIA 00BEM, YIIIEPOJHBIA CKEJIET,

BHOM CHOCOOHOCTh MHHUIIMHMPOBATh, IIJIAHUPOBATh U | (YHKIMOHAJIbHAS TPYIINA, paguKai, U30MEpHs, U30Mepbl, TOMOJOTUYECKHI

NESITeIbHOCTH | CAMOCTOSATEIBHO BBIMOJIHATH TaKYIO JACSITELHOCTD; | PSA, TOMOJIOTH, YIJIEBOJAOPOIbl, KUCIOPOI- U a30TCOAepKAIINE COSTUHEHMS,

MPUMEHUTEIBH | - HWHTEpEC K pa3IUYHBIM chepam | OMOJOTUYECKH aKTHBHBIE BEIIECTBA (YTJIEBOJBI, JKHUPBI, OEIKH), MOHOMED,

0 K pa3NU4HbIM | MpodecCHoHAIBbHOM e TENbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHbIE  COEIMHEHUS,

KOHTEKCTaM OBiajgeHHe  YHHUBEPCAJIbHBIMH  YYeOHBIMH | KDUCTAJUIMUECKAs pPEIIETKa, TUIBl XUMUYECKHX pPEaKIHi (OKUCIUTEIbHO-
NMO3HABATEJIbHbIMH A€l CTBUAMM: BOCCTaHOBUTEJbHBIE, 3K30-U SHIOTEPMHUECKHE, PEaKIIMM UOHHOTO OOMeHa),
a) 0a3oBble JIOTHYECKHUE 1eiicTBHS: pacTBOp, AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SICKTPOIUTUYECKAS TUCCOLIMALINS,
- CaMOCTOSITEJILHO dbopMynpoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON peaKlUu, XUMUYECKOe
aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHbI (TEOpUS XUMHUYECKOTO CTPOCHHS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHYECKON

- YCTaHaBJHMBAaTh CYIIECTBCHHBIH TPU3HAK WU
OCHOBaHHUS Il CpaBHEHHS, KIACCU(PHUKAIUU U
000011IeHN;

- ONpeaeisaTh ILEIH JICATSIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBISBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBBl B  JIESTEIBHOCTD,
OIICHUBATh COOTBETCTBUE pE3yAbTATOB LIEJIAM,

3aJaBaTb

JUccoIanuu, nepuoandeckuid 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHUH, (PAKTOIOTHYCCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJyYeHUU U OE30MacHOM HUCIOJIb30BAHUU
BOXHEHIINX HEOPraHWMYECKUX U OPraHM4ecKUX BEIIECTB B OBITY U
MPaKTUYECKON JIEATESILHOCTH YEJIOBEKA;

- yYMETb BBISBISATH XapaKTepHbIe MPHU3HAKK M B3aMMOCBSI3b M3YYEHHBIX
MOHATUN, TPUMEHATh COOTBETCTBYIOIINE MOHATHUS IPU ONMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M MX IPEBpALICHUM;
BBISIBIISITH  B3aMMOCBSI3b  XHMHUYECKMX 3HAHMH C  MOHATHSAMH U




OIICHUBATh PUCKHU TIOCIIEACTBUIN JACSITEILHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEN0BaTENbCKUE € CTBHS:

- BIIQJICTh HABBIKAMH Yy4eOHO-MCCIICAOBATEILCKOM
" MIPOCKTHOM JIESITCIIbHOCTH, HaBBIKAMH
paspernieHus npooeM;

- BBISIBIIATH TPHYUHHO-CJICJICTBEHHBIC CBSI3U H
aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh TUIIOTE3Y €€
pelIeHuUs, HAXOJHUTh aApPTryMEHTBI JUTS
JIOKa3aTeIbCTBA CBOWX YTBEP)KJICHUH, 3ajaBaTh
MapaMeTpsl U KPUTSPUN PEIICHUS;

- aHAJIM3UPOBAThH IOJIyYEHHBIC B XOJIC PEIICHHUS
3aJlaud Pe3yJIbTAThl, KPUTUYCCKH OIICHUBATH WX
JOCTOBEPHOCTh, IPOTHO3MPOBAThH W3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIIbHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEACATEIHHOCTH,

- yYMETh HHTETPUPOBATh 3HAHUS U3 PaA3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIBUTaTh  HOBBIE  HJICH,
OPHUTHHAJILHBIC TTOIX0/IbI M PEIICHUS;
- CIIOCOOHOCTh WX MUCITOJIb30BAHUS B
TO3HABATEIFHON U COIMATBLHOM MPAKTHKE

npeaiaratb

MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;
- YMETh HCIOJb30BaTh HAUMEHOBAHUS  XHMHUYECKHX  COCAUHEHUU
MEXKIYHAPOJHOTO COK3a TEOPETHYECKOM W MPUKIATHOM XUMHUH U
TPUBHAJIbHBIC HA3BaHUS BAXKHEHUIIINX BEIIECTB (ITUJICH, alleTUJICH, TJIULIEPHUH,
deHoN, QopMalbIeTUa, YKCYyCHas KUCJIOTa, TJIMIWH, YrapHBIA Tas,
VIJIGKHUCIIBIN Ta3, aMMUaK, ramieHas U3BeCTb, HEeralieHass U3BEeCTh, MUThEBAs
cola U JPYTHX), COCTABJSITH (POPMYJIBI HEOPTraHUYECKUX U OPTraHHYECKHUX
BEIIIECTB, YPAaBHEHUS XHWMHUYECKUX pEaKIui, OOBICHATH HX CMBICT;
MOATBEPKIATh XapaKTepHbIC XUMUYECKUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3aMUCSIMH YPAaBHEHUM XUMHUYECKHUX
pEeaKIHii;

- YMETh YCTaHABJIMBATh MPUHAUIC)KHOCTh HM3yYEHHBIX HEOPTaHWYECKUX U
OpraHWYEeCKHUX BEIECTB K OMPEEICHHBIM KJlaccaM U TPyIIaM COeANHEHUH,
XapaKTEePU30BaTh WX COCTAaB W BAKHEHIIHME CBOWCTBA; OMPENEISATH BHUIBI
XUMHUYECKUX CBsi3el (KOBAJICHTHAs, HOHHAS, METAJUTMYECKasi, BOJOPOIHAs),
THUTIBl KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIaCCU(UIIUPOBATH XUMUUECKHE
peakuuu;

- chopMupoBaTh MPENCTABICHUA: O XHMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBl MHUPA, POJIM XMMHHM B IO3HAHWM SIBIICHUU
Opuposbl, B (QOPMHUPOBAHUHM MBIIUIEHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOJUMOM UIsl PELICHUs! MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOHON Cpelie;

- YMeThb NIpPOBOJUTH pacueThl MO XUMHUYECKUM (OpMyliaM U YpaBHEHHSIM
XUMHUYECKUX pEeakuil ¢  HCNOJb30BaHHEM  (U3UYECKUX  BEJIMYUH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: Macchl, o0bemMa
(HOpMallbHbIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOJIb30BaTh
CHUCTEMHbIE XUMUYECKHUE 3HAHUS I NPUHIATHS PEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalIUSIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHbBIE
cpencTea

B o0s1acTH HEHHOCTH HAYYHOT O MO3HAHUSA:

- c(OPMHPOBAHHOCTH MHUPOBO33pPEHNH,
COOTBETCTBYIOLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HAayKl M OOLIECTBEHHOW NPAKTHKH,

- yMeTb IUIAHUPOBaTh U  BBINOJHATh XUMHUYECKUI  3KCIIEPUMEHT
(mpeBpallleHnsT OpPraHWYEeCKMX BEIIECTB IPU HArpeBaHUM, IMOJydeHHE
STWIEHA U W3YYEHUE €r0 CBOMICTB, KAUECTBEHHBIE PEaKLMU Ha albJETHU[BI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAeHaTypauus OelKOB MpH HarpeBaHuM,




MIOMCKa,
aHaNnM3a u
WHTEPIpPETAINN
uHbOpMaLnH, U
WHGOPMAITMOHH
bI€ TEXHOJIOTHH
IS
BBITIOJTHEHUS
3amaq
npodeccruoHan
BHOM
JESTeIbHOCTH

OCHOBAHHOTO Ha JMajore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M UYUTATEIHCKOU
KyJbTYpbl KaK CpPEICTBA B3aUMOJECHCTBHS MEKITY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHWE IIEHHOCTH HAYyYHOW MAESTEIbHOCTH,

FOTOBHOCTh  OCYHIECTBJIATH  MPOEKTHYIO U
UCCIIEI0BATENILCKYIO JeSITEIbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;

OBiajgeHne  YHUBEpPCAJIbHBIMH  Y4eOHBIMHU

MO3HABATCJIbHbBIMHU I[CﬁCTBP[SIMP[Z

B) padora ¢ nHopmaumeii:

- BJIQJIETh HaBBIKAMU MOJIy4yeHUs MHPOpMAIUU U3
HUCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSTECIIbHO
OCYILIECTBIISTh MOUCK, aHallu3, CUCTEMATHU3AINI0 U
MHTEpIpeTaio HHPOPMAMH Pa3TUYHbIX BUJIOB U
dhopm mpencTaBIeHUs;

- co3laBaTh TEKCThl B pa3iIMuYHBIX (opmarax c
y4eTOM Ha3HaueHUs HHQOpMAIMK U IEJIeBOH
ayIUTOpUHU, BBIOMpas ONTHUMAIbHYIO  (QopMy
MIpe/ICTaBJICHUS U BU3yaIH3aliy;

- OLEHHMBaThb JIOCTOBEPHOCTh, JIETUTHUMHOCTb
nHpopMaluy, €€ COOTBETCTBUE IPaBOBBIM H
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCMOJb30BaTh CpeAcTBa HH(MDOPMALMOHHBIX U
KOMMYHHMKAITUOHHBIX TEXHOJOTHH B pElICHUH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHu3allMOHHBIX  3aJad ¢  COONIIOJEHHEM
TpeOOBAaHUIN IPrOHOMHKH, TEXHHUKH O€301TaCHOCTH,
THUTHUEHBI, PECypcoCOEpe eHHs, TPaBOBBIX U
THYECKMX  HOPM, HOPM  WH(POPMAIMOHHOU
0€30IMacHOCTH;

- BJIaICTh HABbIKAaMU PACIIO3HABAHUWS W 3allIUThI

[[BETHBIE pPEAaKUUU OCNIKOB; TMPOBOJAUTH pEAKIMH HOHHOTO OOMeEHa,
OTIpE/IENATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAaKLMU Ha CylbdaT-,
kapOoHaT- M  XJOpPUA-aHUOHBI, HA KAaTHOH  AaMMOHHUS;  pelarh
JKCIEpUMEHTalbHbIe 3a7aud 1o Temam "Meramibl" u "Hemeramibl") B
COOTBETCTBUU C MpaBWIAMHU TEXHUKU OE€30IIaCHOCTU IpU OOpaleHUuH C
BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYAOBAaHUEM; MPEICTABIATh PE3yIbTAThI
XMMHUYECKOTO dKCIIEPUMEHTa B (hopMe 3alncH YPaBHEHUN COOTBETCTBYIOIINX
peakuuii ¥ GopMyIUPOBATH BBIBOJII HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJIU3UPOBATh XMMHUUECKYI0 HHPOPMALIMIO, OJyJaeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoM nHpopmanuu, cetb IHTepHET U Apyrue);

- BJIAJIETh OCHOBHBIMHM METOJaMH HAy4yHOTO T[IO3HAHHSA BEUIECTB H

XUMHYECKUX  SIBICHUM  (HaOmioneHue,  M3MEpPEeHHe,  IKCIEPHUMEHT,
MOJICTMPOBAHNE);

- YMEThb NIPOBOJUTH pacueThl MO XUMHYECKUM (opMysiaM U ypaBHEHUSAM
XUMHUYECKUX peakuuid ¢  HCNOJb30BaHUEM  (U3NYECKUX  BEJIMYUH,

XapaKTEePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, oObema
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; KCIOIb30BATh
CUCTEMHbIE XHUMHYECKHE 3HAHUS U1 MPUHATUS PELIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHUEM




uHpopManuu, HHOOPMAITMOHHOK 6€3011aCHOCTH
JINYHOCTH,;

OK 04.

Db dexTuBHO
B3aUMO/ICHCTBO
BaTh U
paboTtath B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEIEIICHHUIO;
-OBJIaJICHHE HaBbIKaMU y4eOHo-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COUHAIBHOU
NEeSITENHHOCTH;

Osnanenue YHHMBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU /1€liCTBUAMM:

0) coBMecTHasl 1eATeJIbHOCTD.

- TIOHUMaTh ¥ HCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- TpPUHUMATh IEIM COBMECTHOM JESTEIbHOCTH,
OpPraHW30BBIBATh U KOOPJIUHUPOBATH JIEHCTBHS IO
€¢ JOCTHIKCHUIO: COCTaBJIATh INIaH JICHCTBHIA,
pacnpenensiTh pojid ¢ yieTOM MHEHUH yYaCTHHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

-  KOODAMHUPOBATb M BBINOJHATH paboOTy B

YCIOBUAX peasibHOTO, BUPTYAJIbHOTO u
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYHIECTBIIATh MO3UTHBHOE CTpPaTErMyecKoe

MOBEJICHNE B PA3JIMYHBIX CUTYAIHAX, IPOSIBIATH
TBOPYECTBO M BOOOpaKECHHE, OBITh MHUIIMATHBHBIM
OBJj1ajieHHe YHHBEPCAJbHBIMHU PeryJisiTHBHbIMH
JefCTBUSIMH:

I') NPUHATHE ce0sl U APYTHX JIIO/Ie:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX JIIOJIEeH
MIPU aHATN3€ PE3YJIbTaTOB JAESITENbHOCTH;

- MIPU3HaBaTh CBOE IMPABO U MPABO APYIUX JIIOJEH
Ha OIIHUOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MU C
TO3UIIMH IPYrOTO YEJIOBEKa;

- yMeThb IUIAaHUPOBaTh M  BBIIOJHATH XUMHUYECKHH  OKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB IpU HArpeBaHUM, IOJY4YEHHE
ATUJIEHA U U3Yy4YEHHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIMH HA ajbAETUbI,
KpaxMmai, YKCYCHYIO KHCJOTY; JeHaTypanusi O€IKOB NpH HarpeBaHuw,
[BETHbIE€ pEAaKIUH OEJIKOB; MPOBOJUTH pEaKIUUd HOHHOTO OOMEHa,
OTIPENENATh Cpeay BOAHBIX PacCTBOPOB, KaU€CTBEHHbIE peaKluu Ha cyabdart-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA KaTHOH AaMMOHHS;  pellarh
JKCIIEpUMEHTaJbHbIe 3afauun mo TeMaM "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C TMpaBWJIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalieHUuu C
BeLIECTBAMHU U J1a00OPAaTOPHBIM 00OPYAOBAHHMEM; IMPEICTABIATh PE3YJIbTaThI
XMUMHYECKOTO dKCIIepUMeHTa B (hopMe 3aucy YpaBHEHUIH COOTBETCTBYIOIIUX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3y/IbTaTOB




OK 07.
ConelicTBOBATH
COXPaHEHUIO
OKpYKaroleu
CpeIbl,
pecypcochepex
SHHUIO,
MPUMCHSITh
3HaHUs 00
W3MCHCHUN
KITUMarTa,
010)20500020013§
OEepEKITUBOTO
MIPOU3BOJICTBA,
3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

B o0s1acTH 3K010rMYE€CKOr0 BOCIIMTAHUSA:

- cpOpMHPOBAHHOCTH HKOJOTHYECKOW KYIBTYpPHI,
[MOHUMAaHHUE BJIMSHUS COLMAIBHO-3KOHOMHUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHHE  IPUPOJHOM U
COLIMANIBHOW  Cpezbl, OCO3HaHUE TIJI00AJIBHOIO
XapakTepa 3KOJOTHYECKUX IIPOoOIIeM;

- IUIAHUPOBAHME M OCYUIECTBICHUE ICHCTBUU B
OKpY)Kalolllel cpele Ha OCHOBE 3HAHUS LENed
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA,

AKTHUBHOE HENpPUATHE JACUCTBUM, NPHUHOCAIINX
BpEJl OKPYXAIOIIEH Cpeae;
- yMEHHE TPOTHO3MPOBATH HEOIArOMpPUATHBIE

SKOJOTUYECKUE TOCIEJACTBUS TPEIPUHUMAEMBIX
JNENUCTBUMN, MPEAOTBPAIATh UX;

- pacmmpenue OTIBITA
AKOJIOTMYECKOM HAIIPaBICHHOCTH;
- OBJIaJICHVE HaBBIKaMH Y4eOHO-MCCIIEA0BaTENbCKOM,
MPOEKTHON U COLUAJIBHON JIEATEIbHOCTH;

JACATCIIBHOCTHU

- chopMHpOBaTh TPEACTABICHUSA: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MUpPA, POJIM XMMUHU B MO3HAHUM SIBJICHUU
OpUpOJbl, B (QOPMHPOBAHUM MBIIUICHUS M KYIbTYPHl JIMYHOCTH, €€
(yHKIMOHAJIbHOW T'PaMOTHOCTH, HEOOXOJUMON JUIsl PELIEHUS MPAKTUYECKUX
3a1ad ¥ 9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U
MPUPOJIHON CpelIE;

- YMeTh COOIOAaTh MpaBUiia SKOJIOTMUYECKU 11€JIeCO00pa3HOTO MOBEACHUS B
ObITY U TPYJOBOM JEATENLHOCTH B IIEJIIX COXPAaHEHHUS CBOEro 370POBbS U
OKpYXKalolllel NPUPOJAHON Cpelbl; YYUTHIBATH OMACHOCTh BO3JCHCTBUS Ha
JKUBBIE OpPraHU3MBbI OIPEICIICHHBIX BEIIECTB, IMOHUMAsl CMBICI ITOKAa3aTess
IIPEAEIBHON JOIYCTUMON KOHIEHTPauu




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA30OBATEJIBHON JAUCHUILJINHBI

«XUMMUS»
2.1. O0beM JUCHUILINHBI U BH/bI Y4eOHOH padoThl

Bua yueOHo# paGoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON MPOrpaMMbl M CIHHUILIHHBI 78
B T.4.

OcHOBHOE coJiep:KaHue 66
BT. U..

TEOPETHUYECKOE 00yIeHUE 46
MPaKTUYECKHUE 3aHITH 20
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepPKaAHME (COAEPKAHUE 10
NMPUKJIAJTHOTO MOYJIfA)

BT. U..

TEOPETUYECKOE 00yIeHNE 6
MPAKTUYECKHUE 3aHATHS 4
I[IpomexyTouHas aTrecTanus (3a4er) 2
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaunmeHoBaHue Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), 06 dopmupyembie
g 'bEM YaCOB
pa3aesioB U TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb KOMIIeTeHIIHH
1 2 3 4
Pazjnen 1. OcHOBBI CTPOeHMS BellleCTBA 6
Tema 1.1. Conepxxanue yueOHOro Marepuaja 4
CtpoeHue aToMOB
o Teoperuueckoe oOyueHnE
3IIEeMEHTOB U CoBpemeHHast MOJienb CTpoeHUsT atoMa. CHUMBOJMYECKUN SI3BIK XUMUU. XUMHUYECKHI DJIEMEHT.
npuposa DnexktpoHHas KoH(purypamus aroma. Kiaccubukanus XMMHYECKMX 3jJeMeHToB (s-, p-, d- )
XUMIIeCKOi aMeMeHThI). BaneHTHbIe 3neKkTpoHbl. BameHTHOCTh. DIEKTpOHHAS MPUPOJAa XUMHUYECKOW CBSI3U.
CBSI3U DNEeKTPOOTPUIIATEILHOCTh. BUABl XUMHYECKO# CBsi3u (KOBaJeHTHAs, MOHHAs, METaJUTHYecKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa3oBaHUs
OK 01
IIpakTHYecKkne 3aHATHS 2
Pemmenye 3amanuii Ha HCIOJL30BAaHHME XUMHWYECKOM CHMBOJIMKM W Ha3BaHUM COEOUHEHUH IO
HOMEHKJIATYpE MEXKIYHApOIHOTO COI03a TEOPETHYECKOW M MPHUKIATHOM XUMHUU W TPHUBHATHHBIX
Ha3BaHUM JUIsI COCTABJICHUS XUMHUYECKHX (OPMYJ JABYXaTOMHBIX COCAMHEHUH (OKCHJIOB,
Cynb(HUI0B, TUAPUIIOB U T.I1.) U APYTHX HEOPTAHMYECKUX COSTUHEHUN OTACIBHBIX KJIACCOB. 2
[IpakTrueckune 3amaHusl HAa YCTAHOBJICHHE CBSI3M MEXIY CTPOCHHEM aTOMOB XHMHUYECKHX
AJIEMEHTOB U MEPUOJUIECCKUM U3MEHEHHEM CBOMCTB XMMHYECKHX JIEMEHTOB M UX COCIMHCHUN B
COOTBETCTBHUU C TOJIOKeHUEM [leprondeckoii CHCTEMBI.
Tema 1.2. Conepxanue y4eOHOro Marepuasia 2 OK 01
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[Tepuonnueckuii
3aK0H M Ta0muIa
J.N. MenneneeBa

Teopernueckoe oOyueHme

[Tepuonnueckas cucreMa xuMuueckux iemeHToB .M. Menneneea. ®U3nueckuii CMbICII
[lepuoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX
AJIEMEHTOB, 00Pa3yeMbIX MU IPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKCHUEM
XMUMMUECKOTO0 aieMeHTa B [lepuoanueckoil cucreme. MupoBO33peHUECKOE U HAyYHOE 3HAUEHUE
[Tepuoanueckoro 3akona [[.1. Menneneesa. [Ipornosst .. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DJIEMEHTOB.

Pemrenne npakTHKo-OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTePU3AIHIO
XUMUYECKUX IJIEMEHTOB «MeTainueckue / HEeMEeTaINTNIeCKe CBOMCTBA,
ANEKTPOOTPUIATETHFHOCTh XUMUUYECKUX IJIEMEHTOB B COOTBETCTBHUH C UX DJIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHUEM B IEPUOJUYECKON CUCTEME XUMHYECKUX demMeHToB J[. 1.
MenneneeBa»

OK 02

Paznea 2. Xumuuec

KHE peaKIuu

10

Tema 2.1. Turs!

Conep:xanue y4yeOHOro marepuasa

XUMHUUYCCKUX
peakuui

Teopernueckoe oOydeHHE

Knaccudukanus u TUIIBI XUMUYECKUX PEAKITUN C yYaCTHEM HEOPTraHMYECKHX BEIIECTB.
CocraBiieHHE YpaBHEHUHN pPeakuii COSAMHEHUS, Pa3JIOKEHUs, 3aMEIIeHUsI, 0OMEHa, B T.4.
peaKkIyii TOpeHUs1, OKUCIICHHUS-BOCCTAHOBJICHHS.

YpaBHEHHUsI OKUCIICHHUI-BOCCTaHOBJICHH. CTeneHb okucaeHus. OKUCIUTETh U BOCCTAHOBUTEb.
CocraBiieHHE U YPaBHUBAHUE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH METOI0M
ANEeKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBHUTEIIBHBIE PEAKIIUU B IIPUPO/IE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U KUZHEACATSIbHOCTH OPTaHU3MOB

IlpakTHYeckue 3aHATHSA

KonuuectBennsie oTHOMIEHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PAaCUEThI
M0 ypaBHEHUSM XMMHUYECKHX peakuuil. Moyb Kak elIWHHUIa KOJMYeCTBa BellecTBa. MousipHas
Macca. 3aKOHBl COXpPAaHEHHS MacChl W SHEPrUU. 3aKOH ABOraapo. MoJspHbIii 00beM Tra3os.
OTHocuTenbHas IUIOTHOCTh Ta3oB. PacyeTsl MO ypaBHEHUSM XHMHYECKMX peakIuil ¢
HCIIOJIb30BaHUEM Macchl, 00beMa (HOpMalbHbBIE YCIOBHS) Ta30B, KOJHMUECTBA BEIIECTBA

OK 01

Tema 2.2.

Conepxanue y4eOHOro Marepuasia

OK 01
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DIEeKTPOIUTHYECKA
sl TUCCOLIMALIUS U
HOHHBIN 0OMEH

Teopernueckoe oOyueHme

Teopust snexkrponurTnyeckol auccoruanuu. HMoHbl. DIEKTpONMTHI, HEANEKTPOJIUTHL. Peaxiuu
noHHoro obmena. CocTaBiieHHE peaKkIHuii MOHHOTO OOMEHa IyTeM COCTAaBJICHUS MX TOJHBIX U
COKpAILEHHBIX HMOHHBIX YpaBHEHUH. KHUCIOTHO-OCHOBHBIE pEakUMM. 3aJlaHUS HA COCTaBJICHUE
WOHHBIX PEaKLNi

HpaRTuquRne 3aHATUSA

3aaHusl Ha COCTaBJICHHE HOHHBIX peaKuil

OK 04

Pa3nen 3. CtpoeHue M CBOHCTBAa HEOPraHUYECKHUX BellleCTB

16

Tema 3.1.
Knaccudukanmus,
HOMECHKJIATypa 1
CTpOCHHUE
HCOPraHN4CCKUuX
BEIIICCTB

Conep:xxanue yueOHOro Marepuaja

Teopernueckoe o0ydyeHue

[Ipenmer Heopranuyeckoit xumun. Kiaccudukanus Heoprannueckux semiects. [IpocTeie u
cloXxHbIe BerecTBa. OCHOBHbBIE KJIACCHI CIIOKHBIX BEUIECTB (OKCUIbI, THIPOKCUIbI, KHCIIOTHI,
coiu). B3anumMocBsA3b HEOPraHUYECKUX BELIECTB. ArperaTHble COCTOSIHUS BEIECTBA.
Kpucrannnueckue u amop¢HbIe BelecTBa. TUIIBI KpUCTANIMYECKUX PELIETOK (aTOMHas,
MOJIEKYJISIpHAsi, HOHHAsI, MeTaJuIn4YecKast). 3aBUCUMOCTb (PM3NYECKUX CBOIMCTB BELIECTBA OT THUIIA
KPUCTAJJIMYECKON PEIIETKHA. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEILIECTB OT BUJIA
XUMUYECKOH CBSI3U M THUIA KPUCTAJUINYECKOH pemeTku. [IpuunHbsl MHOrooOpasust BEIECTB

IIpakTHYeckue 3aHATHS

Homenknarypa HeOpraHM4ecKux BEIIECTB: HA3BaHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOI
(hopMyITbl WM COCTAaBICHUE XUMUYECKON (DOPMYJIIBI MCXO/1 U3 Ha3BaHUs BEIlleCTBa 0
MexayHapoanoi (MIOITAK) wnu TpuBuanbHO HOMEHKIATYpeE.

Pemenune npakTuyeckux 3aaHuil Mo KiaccuuKauy, HOMEHKIATYpe U XUMHUYECKUM (popmymnam
HEOPraHMYECKUX BEIECTB Pa3IMYHbIX KJIAcCOB (yrapHbIi ra3, yriaeKuCHbli ras, aMMHaK, ramieHas
W3BECTh, HEralieHas W3BECTh, MUThEBas COJa U JPYTUX): Ha3bIBaTh U COCTABISTH (OPMYIIbI
XUMHUUYECKUX BEILECTB, ONPEAEISITH IPUHAIIIEKHOCTD K KIIaccy.

Hcrounuku xumuueckoit nHpopMaIuu (CpeicTB MaccoBoi nHpopMmaiun, cetb aTepHeT 1
npyrue). [louck napopmanmu mo Ha3BaHUAM, UACHTHPHUKATOPAM, CTPYKTYPHBIM (opMyaam

OK 01
OK 02

Tema 3.2. dusuko-

Conepxanue yueOHOro Marepuasia

OK 01
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XUMHUECKUE Teopernueckoe oOyueHme OK 02
CBOMCTBA Metamnel. OOmue ¢Gu3NYecKre M XUMHUYECKHUE CBOMCTBa MeTauioB. CrocoObl MOJTyYeHHUS. 5 IIK...
HEOPraHMYECKHX | SHAYCHHME METAUIOB U HEMETAIOB B IPUPOJE M XKHU3HEICATEILHOCTH Y€JI0BEKa U OPraHU3MOB.
BEILECTB Koppo3sus MetamioB: BBl KOPPO3HUH, CIIOCOOBI 3alTUTHI METAJIOB OT KOPPO3UHU

Hemeramner. O0mue ¢u3nyueckne W XMMHUYECKUE CBOWCTBA HEMETAJUIOB. THIHMUYHBIC CBOHCTBA

memetaimioB IV— VII rpymmn. Krnaccupukanus w HOMEHKIATypa COCIUHCHHH HEMETaJUIoB. 2

KpyroBopoTsl GMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCHIOB, THAPOKCHIOB,

KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX 2

COCIMHEHUH, BBICIIINX OKCHJIOB M THAPOKCHUIIOB

IIpakTHYeckne 3aHATHS 2

CocraBieHHEe YpaBHCHHMH XHMHYECKUX PpEAKIMH ¢ yJdacTHEM TMPOCTBIX M CIOXKHBIX

HEOPraHMYECKHX BEIIECTB: METAJJIOB W HEMETa/UIOB; OKCHIOB METa/UIOB, HEMETAIOB U

aM(OTEpHBIX 3JEMEHTOB; HEOPTaHMUYECKHX KHUCJIOT, OCHOBAHWU U amM(pOTEPHBIX THIAPOKCHUIIOB;

HEOpPraHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA. 2

Pemenune nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHUX 3a/1aHUN HAa CBOMCTBA, COCTAB, MOJyYCHHE

n 0e30macHOe MCMOJIb30BaHNE BXKHEUIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOMN

NeSITEeNIbHOCTH YeJIOBEKa
Tema 3.3. Conep:xanue y4yeOHOro MmaTepuaja 2 OK 01
Nnentuduxarnus OK 02
HeOPraHHIECKUX IIpakTUYeckue 3aHATHS 2 OK 04
petects JlaboparopHas padota «aeHTudukanms HEOPraHMIECKUX BEIIECTBY.

Pemenune skcrepuMEHTANBHBIX 3a7]ad MO0 XUMUYECKHM CBOWCTBAM METAIJIOB U HEMETAIJIOB, IO

pacrno3HaBaHUIO U MOTYYEHUIO COSAUHEHUN METAIJIOB U HEMETAILIOB. 5

WNnentuduxanus HEOPraHUYECKUX BEIIECTB C UCTIOIB30BAHUEM UX (DU3HKO-XUMUYECKUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakuuid. KadecTBeHHbIE peakiuu Ha CyibdaT-, KapOOHAT- H

XJIOpU/I-aHUOHBI, Ha KATHOH aMMOHUS
Pa3nen 4. Ctpoenne u CBOMCTBA OPraHNYeCKHX BeleCTB 24

14




Tema 4.1.
Knaccuduxkarus,
CTPOCHHUE U
HOMEHKJIaTypa
OpraHUYeCcKuX
BEIIECTB

Conepxxanue yueOHOro Marepuaja

Teopernueckoe oOyueHme

[losiBneHKe U pa3BUTHE OPraHUYECKON XMMHUH KaK Hayku. [IpeaMer opraHndeckon XUMHH.

MecTo 1 3HaYeHHE OPraHM4eCKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHYECKOE CTPOEHUE KAK MOPAIOK COSAUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH.
OCHOBHBIE IIOJIO)KEHUSI TEOPUU XUMMUYECKOTO CTPOCHHSI OpPraHM4YecKUX coeAuHeHud A.M.
byrnepoBa. YriepoaHblii CKeIET OPraHUYECKOW MOJIEKYJIbl. 3aBUCUMOCTH CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOECHUS MOJIEKYIL. M30Mepus U n30Mepsl.

[lonste o ¢yHkuoHanpHOM rpymme. Paaukan. IlpuHmuns! kinaccupukaluy OpraHUYECKUX
coenruHeHU. MexayHapoaHas HOMEHKJIaTypa W MpPUHLMIIBI HOMEHKJIATypbl OpPraHUYECKHUX
coenuHeHuil. [lonsatue 00 a3orcoaepKaluX COETUHEHUIX, OMOJIOTMYECKN aKTUBHBIX BEIECTBAX
(yrneBojax, xupax, Oenkax U Jp.), BBICOKOMOJIEKYJSIPHBIX COEAMHEHUSX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTuyeckue 3aHATHS

HomeHknaTypa opraHM4ecKuX COSAMHEHHIA OTJIEbHBIX KIIaCCOB (HACHIIICHHBIC, HCHACHIIIICHHBIC U
apOMaTHYECKHE YIIIEBOJOPOIbI, CIIUPTHI, (PEHOJIBI, abJACTHIIbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI U
ap.) CocraBiieHHE TOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (OPMYJT OPraHWMYECKHX BEIIECTB
OTJIENbHBIX KJIACCOB, MCIIOJIb3YS MX Ha3BaHUS MO CUCTEMATHUECKOW U TPUBUAILHONH HOMEHKIJIATYpE
(aTHIIeH, aneTuiieH, ThunepuH, deHois, (Gopmanbaeru, yKCycHas KHCIIOTa, TIHUIMH). Pacuers
npocreiiei Gopmysbl OpraHuYecKOr MOJIEKYIIbl, UCXOAS U3 JIEMEHTHOro coctaa (B %)

OK 01

Tema 4.2.
CBolicTBa
OPraHN4eCKUX
COEeIMHEHUN

OcHOBHOE cojlep:KaHue

12

Du3NKO-XUMHYECKHUE CBOMCTBA OpraHn4eCKux COG,Z[I/IHeHI/Iﬁ OTACJIBHBIX KJIACCOB (OCO6CHHOCTI/I
KJ'IaCCI/I(I)I/IKaI_[I/II/I U HOMCHKJIATYPBI BHYTPH KJIACCa, TOMOJIOTHYECKH U paad U 061].[35[ Q)opMyna;
HU30MCpUd; (bHSH‘ICCKI/IC CBOﬁCTBa; XHUMHNUYCCKHUEC CBOﬁCTBa; CIIOCOOBI HOHy‘leHI/IH)Z

— OPEACIIBbHBIC YTIICBOAOPOAbL (aJ'IKaHBI n I_II/IKJ'IOaJ'IKaHLI). FOpCHI/IC ME€TaHa KaK OJHH 13 OCHOBHBIX
HCTOYHHUKOB TCIIa B IIPOMBIIUICHHOCTH H 6BITy. CaolicTBa MNPpUPOAHBIX YIJTICBOAOPOIOB,
HaxO0XKJACHUC B IPUPOJAC U IPUMCHCHUC AJIKAHOB;

— HCUPCACIIbHBIC (aJ'IKeHBI, AJIKUHbI H aJ'IKaI[I/IeHBI) U apoOMAaTHUYCCKHUC YIJICBOAOPOIBI. FopeHHe
AllCTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOTO IIJIAMCHH IJId CBAPKU U PE3KU MCTAJIJIOB

OK 01
OK 02
OK 04
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— KHCJIOPOJCOAEPIKAINe COeAUHEHUs (CnUpTbl UM (PEeHOJBI, KapOOHOBBIE KHCIOTHI M 3(UPHI,
aIpACTUABI KW KCTOHBI, JKHUPHI, YI‘J'IGBOI[BI). HpaKTI/I‘-IeCKOG IMPUMCHCHUC OTUJICHIJIMKOJIA,
raunepuHa, ¢enona. [Ipumenenune dopmanbaeruna, aneTalablAeruia, yKCyCHOW KUCIOThHL. Mblia
KaK COJIM BBICIIHNX Kap6OHOBI)IX KHCIIOT. MOIOIIII/IG CBOIICTBa MBIJIa

— a30TCOJEpKalllhe COCTUHECHUs (AMHHBI M AMHHOKHUCIOTHI, Oenku). BBICOKOMOJIEKYIIpHBIE
COEIMHEHUS (CHHTETHYECKHE M OHOJOrMYecKU-aKTHBHbIE). MoHOMEp, MONMMEp, CTPYKTYpHOE
3BeHO. [lonmumepusanys 5TuIeHa Kak OCHOBHOE HAIIPaBJICHUE €T0 UCIOJIb30BAHNUA.

I'eneTndeckas CBsI3b MEXKy KJIACCAMM OPTraHUYECKUX COCTMHEHHUN

HpaKTuquKue 3aHATUSA

CBoiicTBa OpPraHMYECKUX COEAMHEHUN OTIENIbHBIX KJIAcCOB (TpUBHMAJbHAS M MEXAYHapOIHAs
HOMEHKJIAaTypa, XHMHUYECKHE CBOMCTBa, CHOCOOBI TOJY4YeHMs): TMpeAeiabHble (aJKaHbl U
LMKJIOAJIKaHbI ), HETIpeiebHbIe (AIKEHBI, IKUHBI U aJIKaJUEHbl) U apOMaTUYECKHE YIIIEBOIOPOIbI,
coupThl U (eHosbl, KapOOHOBBIE KHUCIOTHI M 3(UPHL, albJAETHIbl M KETOHBl, aMHUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsS. 3aJaHusi Ha COCTaBJIEHHE YpaBHEHMI
XUMUYECKHUX PeaKIUi ¢ yJacTUEM OpPraHMYECKUX BEIlECTB HA OCHOBAHMM X COCTaBa U CTPOECHUS

CocraBiieHHEe CXeM peakiuii (B TOM 4YHCJIE€ [0 NPEIJIOKCHHBIM IETIOYKaM IPEBPAIICHUN ),
XapaKTEePU3YIOMINX XUMHYECKHE CBONCTBA OPraHWYECKUX COEIMHEHUN OTIENbHBIX KIJIAcCOB,
CrocoObl HX TONY4eHHMs] W Ha3BaHWE OPraHMYeCKUX COEIMHEHUN 10 TPHUBHAIBHOM WK
MEXAYHApOIHOU CUCTEMATUYECKON HOMEHKIIAType.

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUil Ha CBOWCTBA OPraHUYECKHX
COEIMHEHUH OTAENbHBIX KJIaCCOB

Tema 4.3.
Nnentuduxanus
OpPraHMYECKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHECHHE B
OBITOBOM U

Conep:xanue y4yeOHOro MmaTepuasa

Teopernueckoe oOyueHue

buooprannueckue coenuHenus. IIpumenenue u Oumosiormueckass pojb yriaeBoJoB. OkuciIeHHe
YIJIEBOJOB — HCTOYHMK SHEPrUM >KUBBIX OpraHu3mMoB. OO6jacTu NpPUMEHEHHs aMHHOKHCIIOT.
[IpeBpaienus GenkoB muuM B opraHusme. buonornueckue ¢pyHkuuu OenkoB. buonoruueckue
¢byHKIUY XUpOB. POk opraHnyeckoil XUMHUH B pelieHnd Mpo0ieM NUIEeBol 6e301MacHOCTH

OK 01
OK 02
OK 04
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MPOU3BOJCTBEHHOMN
JEATEIIbHOCTH
YeJI0BEKa

Ponp opranndeckold XMMHH B PEIICHHH MPOOJIEM SHEPreTHYECKON 0€30MacHOCTH, B Pa3BUTHHU
MEJIMIIUHBI, CO3/JIaHMM HOBBIX MAaTE€pUalOB, HOBBIX HCTOYHMKOB JHEPruu (aJIbTEpHATHUBHBIC
HUCTOYHHUKHU SHEprun). OnacHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BEIIECTB
OTJICNBHBIX KJIAccOB (YIJIEBOJOPOJBI, CIHUPTHI, (HEHOJBI, XJIOPOPTaHUYECKUE TPOU3BOIHEIE,
QJIBJACTU/IBI U JIP.), CMBICH MOKa3aTeNsl MPEAEIbHO TOMyCTUMOM KOHIICHTPALIUH

Paznen 5. Kunernyeckue u TEPMOAUHAMHUYECCKUE 3AKOHOMEPHOCTHU NPOTEKAHUA XUMHUYECCKUX peaKHl/Iﬁ

CxopocTb
XUMHUYCCKUX
peaKuui.
XHUMUYECKOE
paBHOBeECHE

Conep:xxanue yueOHOro Marepuaja

Teopernueckoe o0ydyeHue

CKopocCTb peakiuy, ee 3aBUCUMOCTb OT Pa3JIMYHbIX (DAKTOPOB: MPUPOJIbI PEArupyIOIINX BEIIECTB,
KOHIICHTPALMHA PEArupYIOIINUX BEIIECTB, TEMIEPATYPhl U IUIOIIAANA PEAKIIMOHHON MOBEPXHOCTH.
TenoBbie 3¢ (ekThl XUMUYECKUX peakuil. DK30- U S3HAOTEPMUUECKHE, PEAKIIH.

OO6paTumocTh peakuuil. XMMHUECKOE PAaBHOBECHE U €r0 CMEIIeHHE MO/ JeHCTBUEM pa3InYHbIX
(akTOpOB (KOHLIEHTpALUsl PEareHTOB WJIM MPOIYKTOB PEaKIMH, AaBJIEHUE, TeMmIeparypa) IS
CO3JIaHUs ONTUMAJbHBIX YCIOBUN MPOTEKaHU XUMU4ecKux npoueccos. [Ipunnun Jle latense

OK 01
OK 02

IIpakTHYeckue 3aHATHS

Pemenune npakTuko-OpuEeHTUPOBAHHBIX 3a/laHUI Ha aHanu3 (aKTOPOB, BIUAIONIUX Ha U3MEHEHUE
CKOPOCTH XUMHUYECKOW PEaKIHH, B T.4. C MO3ULUN IKOJIOTUYECKH 1IeIeCO00pa3HOro MOBEICHUS B
ObITY W TPYIOBON J[EATENbHOCTH B LEISX COXPAHEHHUS CBOErO 3[0POBBS M OKpYXKaromieu
MIPUPOJTHOM CpeIbl.

Pemenne mnpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUl Ha mpumMeHenue npunuuna Jle-Ulatenve s
HAX0XJCHHUS HAIpPAaBIICHUS CMEUICHHUS PAaBHOBECHS] XMMHUYECKOM peaklUud M aHanmu3 (pakTopos,
BIIUSIIOIIUX HA CMEIIEHNE XUMUYECKOTO paBHOBECHS

OK 01
OK 02

Pazgen 6. PacTtBopsl

Tema 6.1.

Conepxanue y4eOHOro Marepuasia

OK 01
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IlongaTue o
pacTBopax

Teopernueckoe oOyueHme

PactBopenne kak (usuko-xummuueckuii mporecc. PactBopbl.  CrnocoObl NPUTOTOBJICHUS
pactBopoB. PactBopumocTh. MaccoBasi [10Ji1 pacTBOPEHHOro BemiecTBa. CMbICH IOKa3aTens
MPEACIIBHO JIOIYCTUMOM KOHLEHTPAalMM M €ro HCIIOJIb30BAHME B OLEHKE HKOJOTUYECKOH
0€30MaCHOCTH.

[IpaBumna 3KOJIOTHYECKH LIETIECO00PA3HOTO MOBEACHUS B OBITY M TPYIOBOM JIEATEIBHOCTH B IETSX
COXPAHEHUS CBOETO 3J0POBbSI M OKPYXAIOIIEH NPUPOIHON Cpelibl; ONACHOCTh BO3JCHCTBUSA HA
JKUBBIEC OPTraHU3MbI OIIPE/IECIICHHBIX BEIECTB.

Pemienne mpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJaHUl Ha pacTBOPBI, UCIOJIb3yeMbIE B
OBITOBOM M IPOM3BOJCTBEHHOM JEATEIHLHOCTH YEJIOBEKA

OK 02
OK 07

IpodeccnonanbLHO-OpHEHTHPOBAHHOE CO/lepKaHUE (COaePKaAHNE MPUKJIATHOTO MO/YJIs1)

Pa3zpen 7.

XuMmus B ObITY U IPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa

Xumus B ObITY U
MPOU3BOJCTBEHHOMN
JeATeNbHOCTH
qeJoBeKa

Conep:xxanue y4yeOHOro marepuasa

Hogelimne n0CTHXKEHHS XMMHUYECKOWM HAyKM W XUMHYECKOW TeXHOJoTuW. Poib XumMuu B
00€ecTeueHNH PKOJIOTHUECKOM, SJHEPTETHIECKOW M MUIIIEBOM 0€30MacHOCTH, Pa3BUTHH METUITUHBI.
[IpaBusa movcka M aHaaW3a XUMHYECKOM MH(POPMAIMKM U3 PA3IMYHBIX UCTOYHUKOB (HAaydHas U
ydeOHO-Hay4YHas JUTEpaTypa, CpecTBa MaccoBor nHpopmarnu, cetb THTEpHET)

IIpakTHYeckue 3aHATHS

Ilonck u aHanu3 KeHcoB O MNPUMEHCHUN XNMHWYCCKUX BEIICCTB U TEXHOJIOTHH C Y4€TOM 6yz[y1ueﬁ
HpO(beCCI/IOHaJIBHOfI JACATCIIBHOCTH II0 TEMaM: BayKHEHIIIIE CTPOUTCIIbHBIC  MAaTCPHUAJIbI,
KOHCTPYKIHMOHHBIC MaTcpualibl, KpPACKH, CTCKJIO, KEpaMHK4d, MaTCpuajbl IJd 3JIICKTPOHHUKH,
HaHOMAaTCpuaJjibl, TCKCTUJIbHBIC BOJIOKHA, MCTOYHUKH OJHCPIHUH, OPraHUYCCKHUC W MHUHCPAJIBHBIC
y,Z[O6peHI/I$[, JICKapCTBCHHLIC BCUICCTBA, OBITOBAsT XUMHUSL.

3aIJ_[I/ITaI Hpe,[[CTaBJ'IeHI/Ie PE3YJIbTAaTOB PCHICHUA KEHCOB B (1)OpM€ MHHHU-JO0KIaaa C npe3eHTauHeI71

OK 01
OK 02
OK 04
OK 07

IIpomexyTouyHas aTTecTanus MO0 JUCHUILINHE (324€T)

Bcero

72
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3. YCJIOBUS PEAJIMBAIIAU TIPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JUCIHHUIIVIMHBI

3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecne4yeHuIo
Jlis  peanu3anu MPOTPaMMbl JTUCIUIUIMHBI JIOJDKHBI OBITH TPETYCMOTPEHBI CIECIYIOIINE
CHeIMAIbHBIC IOMEIICHUS: YIeOHBI KAOMHET XUMHUH U/HITN yIeOHON XUMUICCKOU JTa00PaTOPHH.

Oo0opynoBanue yuye0HOro kadOuHera (HarJsiiHble MOCOOMA): HAOOPHI IIAPOCTEPIKHEBBIX
MoJeNiel MOJIEKYJI, MOJIEIN KPUCTANINYECKUX PEIIETOK, KOJUIEKLIUU MPOCTHIX U CJIOKHBIX BEILIECTB
W/WIHA KOJUICKIIMM TIOJMMEPOB; KOJUICKIHS TOPHBIX MOPOJ M MHUHEpasioB, Tabmuia MeHneneesa,
yueOHble PpurbMbl, IU(POBEIE 00pa30BaTEIBHBIC PECYPCHI.

Texnnueckue cpeacTBa 00y4eHHsi: KOMIBIOTEP C YCTPOMCTBAMHU BOCIIPOM3BENICHUS 3BYKA,
MIPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTHUMEAMWIHAS TOCKa, yKa3Ka-TIpe3eHTep IS
MIPE3EHTALHM.

Oo6opynoBanue Japoparopum U Ppadoyux MecT JIAOOPATOPUM: MEH3YPKH, IHUIIETKHU-
KaneJbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JIYIbI, MPEAMETHBIE U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaneJbHBIX peakiui, (GUuabTpoBabHAs Oymara, MPOMBIBAJIKH, CTEKJITHHBIC MPOOUPKU, PE3HHOBHIE
npoOKu, (OHAPUKH, HAOOp PEAKTUBOB, CTEKJISHHBIC MAJIOYKH, INTATUBBI JJIs MPOOHUPOK; MEpPHBIE
IAJTUHPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JIeauTenbHbIe mumHaAprudeckue (50-100 mu), ctynku ¢
ecTuKoM, (appopoBble HYalIKW, MUHLETHI, (GUIBTPHl OyMakHblE, BaTa, MapJjs, 4acOoBbIe CTEKJa,
ANEKTPOTUIUTKH, JIAOOPATOPHBIE IITATUBHI, CIIUPTOBBIC TOPENKH, CIUYKU, MPUOOP IS TIOTYICHHS
ra3zoB (WM MPOOHpKa C Ta300TBOJHON TPYOKOM), AepKATEIH ISl MPOOUPOK, CKISTHKU JIJIST XpaHEHUS
PEaKTUBOB, pa3gaTOYHbIC JIOTKU; xuMudeckrue crakanbl (50, 100 u 200 mu1); mmarenu; MUHICTHI;
TUTEJIBHBIC MIUIIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe mpooupku (Ha 10—20 M) u MepHBIE KOJIObI
(25, 50, 100 u 200 mur), BoAstHast OaHs (MJIM TEPMOCTAT), CTCKIISTHHBIC MAJIOYKH; KOHUYECKHAE KOOI
st tutpoBanus (50 m 100 MuT); MHAMKATOPHBIE TIOJOCKU AJiA ompeneiaeHuss pH u cranmapTHas
WHIWKATOpHAs ITKaJa; YHUBEPCATbHBIN MHANKATOP; muneTku Ha 1, 10, 50 M (wnm go3atopsl Ha 1, 5
u 10 M), GropeTKH sl TUTPOBaHUsA, MeAuITMHCKUe mmpuipl Ha 100—150 M, maGopaTopHble W/Wmn
aHayMTU4eckue Bechl, pH-MeTpbl, cymniabHbIN mKkad, u ap. 1aboparopHoe 000pyI0BaHHeE.

3.2. UndopmannonHoe obecriedeHUe peaau3anuy mMporpamMmmbl

1. Hna peanusanuu mnporpaMmbl OuOnnoTeuHslt (oHA oOpa3oBaTeNbHON OpraHu3aluu
JOJKEH HMMETh TeuYaTHbIe W/WIM AJIEKTPOHHbIE O0pa3oBaTeibHble M MH(DOPMALIMOHHBIE PECYPCHI,
PEKOMEHI0BAHHBIE I UCHIOJIB30BaHUS B 00pa30oBaTeIbHOM IPOLIeCCe, HE CTapIie 5 JeT ¢ MOMEHTa
W3/IaHus.

2. PekoMeHnyemble TieUaTHbIC W3/IaHUS 110 peanu3anuu o0eo0pa3oBaTeaIbHON TUCIUILINHBI
MIPEJICTaBJICHBI B METOIUYECKHX PEKOMEHIAINAX M0 OpraHu3aliuu 00y4eHHsl.

3.3. UudopmaunoHHoe obecniedeHre peaju3aiuu NporpaMmbl

Ilepeuenb pexoMeHayeMbIX Y4eOHbIX uU3IaHMi, VHTepHeT-pecypcoB, AONMOJHUTEJIbHOM
JuTepatypbl OcHOBHasl IMTepaTypa:

1. Xumus 10, 11 knace. I'abpuensa O.C., Octpoymos W.I'., Cnankos C.A. — Mocksa: [IpocBemienue,
2022.

2. Xumus. 3agavyHuK: yaeOHoe mocobue aisi cpegHero npodeccuonansHoro oodpasoBanus / FO. A.
Jlebenes [u ap.]; mox obmielt penakiueii I'. H. @aneeBa. — Mocka: M3natensctBo IOpaiit, 2020.

3. Xumus: yueOHHK U1 cpeanero npodeccuonanbuoro odpazosanus / FO. A. Jlebenes, I'. H. ®@anees,
A. M. T'ony6es, B. H. IllanoBas; nox oOmeii penakumeit I. H. daneeBa. — 2-e m3n., mepepad. u gom. —
Mocksa: M3narensctso IOpaiit, 2020.

JlonosiHUTeILHAS JIUTepaTypa:
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1. MapteHoBa, T. B. XumMusi: yaeOHUK U IPaKTHKYM JUIS CPEAHEro MpogecCHOHANBHOrO 00pa30BaHus

/ T. B. MapteiHoBa, U. B. ApramonoBa, E. B. 'onmyHoB; mon obmierr penakuueii T. B. MapTeiHOBOM. — 2-¢
u3a., ucop. u gom. — Mocksa: MzgarensctBo FOpaiit, 2020.

HNHTepHeT-pecypcesl:

1. www. krugosvet.ru /yauBepcanbHas sHIKI0neus «Kpyrocser» /

2. http:// sciteclibrary.ru /Hay4HO-TeXHUYECKass OMOIMOTEKA/

3. www.auditorium.ru /6ubamnorexka HHCTUTYTA «OTKPHITOE OOIIECTBOY /

5. www. interneturok. ru («Buaeoypoku mo npeaMeram MIKOIBHON MPOrpaMMED»).
6. www. chemistry-chemists. com/ index. html (;iexkTpoHHBIH KypHaT «XUMHUKA H XUMHSI).
7. www. hemi. wallst. ru («Xumus. OOpa3oBaTenbHbINA CANT ISl HIKOJIBHUKOB).
8. www.alhimikov.net (OOpa3oBaTe/bHbIN CAHT JIJIS IIKOJILHUKOB).

9. www.chem.msu. su (DsexTpoHHast OnOIMOTEKA 110 XUMHUK ).

10. www. hvsh. ru (kypHan « XuMust B LIKOJIE» ).

11. www.hij.ru (kypHan «XUMHS 1 KUIHDY).

4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHON

JUCHUIINHBI

KoHTposnb 1 oleHKa pe3ynbTaToB OOydeHHs! OCYIIECTBISETCS IMpernojaBaTesieM B IMpoliecce

IMPOBCACHUA IMPAKTUYCCKUX 3aHATHH U J'Ia60paTOpHI)IX pa60T, TECTUPOBAHHA, d TAKKEC BBLIITOJTHCHUA

0OyJarOIMMHUCA WHIWBUAYAIbHBIX 3aJaHUN, TPOEKTOB, HCCIEeNOBaHUNA. Pe3ynbTaThl oOyueHuUs

OIMpCACIIA0T, YTO o6yqa}0umec;1 JOJDKHBI 3HATh, IIOHUMATh U JACMOHCTPHUPOBATH IIO 3aBCPIICHHUU
HU3YUCHUA TUCHUITIIINHBI.

Jis GopmMupoBaHuUsi, KOHTPOJISI U OIEHKH DPE3YJIbTAaTOB OCBOCHMSI Y4€OHOUM NHCIUIUIMHBI

UCIIOJIb3YEeTCSI CHCTEMa OLEHOYHBIX MEPONpPUSITUH, MpeICTaBisionas co00i KOMILIEKC Yy4eOHBIX
MEpOTIPHUITHH, COTJIACOBAHHBIX C pPe3yJabTaTaMHu O00ydeHUs B CHOPMYIHPOBAHHBIX ¢ yuyeToM PI'OC
COO (mpeametnHbie pe3yabTaThl o auciumuinie) u I'OC CIIO.

THunobl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00yyeHus .
MeponpusITHI
| | OcHoBHOE conep:kaHue
1 DopMyJIHpPOBATH
Pa3nea 1. OcHOBEI pMyJHp
0a30Bble NOHATUS U
CTPOEHHUS BellecTBa
3aKOHBI XUMHUH
1.1 | OK 01 CrpoeHue aToMOB Cocraiars xumuueckue |1. Tect «Ctpoenune atoMoB

XHUMHNYCCKHX JJICMCHTOB (I)OpMy'J'ILI COCJIMHCHUU B
COOTBETCTBHH CO

CTCIICHBIO OKUCJIICHUA

XUMUYECKUX 3JIEMEHTOB, U
U TIPUPOAa XUMUYECKOMH
CBS3U

MIPUPOJa XUMHUECKOU CBSZU».
2. 3amayu Ha COCTABIIEHHE

XUMHUYCCKUX 3JICMCHTOB,
HCXOO U3 BAJICHTHOCTH U
QJICKTPOOTPULIATCIIBHOCTH

XUMHYECKUX POpMYI
JIBYXaTOMHBIX CO€IMHEHHUI
(oxcuoB, cynb(UI0B, THAPUIOB
U T.IL.).

3. 3amanus Ha UCIIOJb30BaHUE
XUMHYECKOH CUMBOJIMKH M
Ha3BaHUM COEAUHECHUI 110
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

HOMEHKJIAType MEXIYHAPOIHOTO
CO03a TEOPETUYECKON U
MPUKIAJIHON XUMUU U
TPUBUAIBHBIX HA3BaHUN JUIs
COCTAaBJICHUSI XUMUYECKUX
(dopMyJ1 IByXaTOMHBIX
coeMHEHUM (OKCHIOB,
Cyab(GUI0B, THAPUAOB U T.II.) U
JPYTUX HEOPraHUYECKUX
COEIMHEHUH OTIENbHBIX KJIAaCCOB

1.2

OK 01
OK 02

[Tepronnueckuii 3aKOH U
tabmuma J[. 1.
MenneneeBa

XapakTepu3oBaTh
XUMHNYECKHE 3JICMCHTHI B
COOTBETCTBHUH C UX
MOJIO)KEHUEM B
MIEpUOANYECKON CHCTEME
XUMHNYECKHUX IJIEMCHTOB
J.W. MennaeneeBa

1. Tect «MeTannuueckue /
HEMETAJNIMYECKHE CBOMCTBA,
AIEKTPOOTPHUIIATETHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMUYECKUX DJIEMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHEM H TOJIOKEHUEM B
MEPUOINYECKON CucTeEMe
XHMHUYECKUX djiemenToB .M.
MeunenecBay.

2. IlpakTryeckue 3aJlaHus Ha
YCTaHOBJICHUE CBSI3H MEXKTY
CTPOCHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U TIEPHOIUNICCKUM
W3MEHEHHEM CBOMCTB
XHMHUYECKHX DJIEMEHTOB U HX
COEIMHEHHUH B COOTBETCTBUHU C
nojoxxenueM Ileproanueckoit
CHCTEME.

3. IIpakTHKO-OpHUEHTHPOBAHHBIC
TEOPETHUYECKHUE 3aJIaHUs Ha
XapaKTEPHU3aIUI0 XUMHYECKUX
3JIEMEHTOB: «MeTamindeckue /
HEMETAINIMICCKUE CBOMCTBA,
ANEKTPOOTPULIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHUYECKHUX DJICMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOECHHEM U TOJIOKEHUEM B
MIEPUOAUYECKON CUCTEME
XHMUYECKHUX DJIECMEHTOB

J.. MenneneeBay
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTH
2 Xapakrepu3oBath Tunbl |KoHTposbHas padora
Paznen 2. Xumuveckne .
xuMH4ecKux peaknuii  [«CTpoeHue BemecTsa u
peakuuu
XUMHYECKHE PeaKIum»
2.1 |OK 01 |Tunsl XuMHYECKUX CocraBiaTh peakuuu 1. 3amaun Ha cocTaBiieHUE
OK 04 |peakmuit COCIMHEHUS, PA3JIOKEHUS, | yPABHECHUHN PEAKIIUNA:
oOMeHa, 3aMellleHus, — COCMHEHUS, 3aMEIICHUS,
OKHUCIIUTEIBHO- pazioxkeHus, oOMeHa;
BOCCTaHOBUTEJIbHbIE — OKHUCJIUTEIbHO-
peakuuu BOCCTAHOBUTEIBHBIX PEAKIIU C
HCII0JIb30BAaHUEM METOJIa
AJIEKTPOHHOTO OanaHca.
2. 3agaun Ha pacyeT MacChl
BEIECTBA WK 00BEMA
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YJaCTBYIOIIUX B
pEeaKnuu BELECTB; PaCUEThI
Macchl (00bEMa, KoTMIecTBa
BELIECTBA) MIPOYKTOB PEaKIUH,
€CJIM OJIHO U3 BEIIECTB UMEET
pUMecH
2.2 DIIEKTPOJIUTUYECKAS CocTaBiATh ypaBHEHUS 1. 3amanus Ha cocTaBlIeHUE
JMCCOLIMAIMS M MOHHBIM |XUMHYECKUX PEeaKIUU MOJIEKYJIIPHBIX 1 HOHHBIX
oOMeH MOHHOTO 0OOMeHa ¢ peaxiuii ¢ yuacTueM KUCIoT,
y4acTHEM OCHOBAHUH U COJIEH,
HEOPraHMYECKUX BEIECTB |YCTAaHOBJIEHWE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JJaboparopnas padota "Tursl
XUMHYECKUX peakiui”
3 Paspnen 3. Crpoenue u |UcciaegoBars crpoenne u|KonTpouabHas padora

CBOMCTBA
HEOPraHu4YecKHX
BelIeCTB

CBOMCTBA
HEOpraHu4YecKHuX
BeII[eCTB

«CBoOIICTBa HEOPTAHUYECKUX
BelleCTB»
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

3.1

OK 01

Knaccudukanmus,
HOMEHKJIaTypa U
CTpOEHHE
HCOPraHNM4CCKUX
BEILIECTB

Knaccupunuposatsb
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHH
C UX CTPOCHUEM

1. Tect «Homenkiatypa u
Ha3BaHWE HEOPraHUYECKUX
BEILIECTB UCXO/I U3 UX
XUMHUYECKOH (OPMYJIIBI UITH
COCTaBJIEHUE XUMUYECKOU
(bopMysIbl UCXOS U3 Ha3BaHUSA
BEILIECTBA [0 MEXIYHAPOJIHOU
WJIM TPUBUAIBHOU
HOMEHKJIaType».

2. 3a1aum Ha pacyeT MacCcoBOM
J10JIA (MacChl) XUMHUUECKOTO
3lIeMEeHTa (COeMHEHNs) B
MoJIeKyJie (CMecH).

3. IIpakTrueckue 3agaHus Mo
KJaccu(ukanuy, HOMEHKIaType 1
XUMUYECKUM (popMyiam
HEOPraHUYECKHUX BEIIECTB
Pa3TUYHBIX KIIACCOB.

4. [IpakTyeckue 3alaHus Ha
OIpeaeIeHNE XUMUYECKOM
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BU/Ia XMMHUYECKOM
CBS3M U TUIA KPUCTAJUTUYECKOM
pelIeTKH

3.2

OK 01
OK 02

DU3HKO-XUMUYECKUE
CBOMCTBA
HEOPraHMYECKHX
BEIIECTB

YcranaBiauBaTh
3aBUCUMOCTD (DU3UKO-
XHMHUYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHUS aTOMOB 1
MOJIEKYII, a TaKXXe TUIIa
KPUCTaJUTMYECKOM
PEIICTKH

1. Tect «OcobeHHOCTH
XHMHUYECKUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHMM, aM(POTEPHBIX
TUIPOKCHUIOB U COJICH».

2. 3ajgaHus Ha COCTaBJIICHHUE
YpaBHEHUN XUMHUYECKUX PEaKIui
C y4acTHUEM IMPOCTHIX U CIIOKHBIX
HEOPraHUYECKHX BEIIECTB:
OKCHJIOB METAJVIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHUYeCKUX KHUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
COJIeH, XapaKTePU3YIOLIUX UX
CBOMCTBA ¥ CITOCOOBI MOTyUYESHHUSI.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKUE 3aJIaHUs Ha
CBOMCTBA U MOJIYYEHUE
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
HEOPraHMYECKUX BEILECTB
3.3 |OK 01 |WnenTuduxanms Uccnenosath 1. [IpakTKO-OpHUEHTHPOBAHHbIE
OK 02 |HeopraHMuYecKUX KAUECTBEHHBIC PEAKIIMM  |33J1aHU 110 COCTABJICHUIO
OK 04 |[BemiectB HEOPraHWYECKHUX BEIIECTB |XMMUYECKUX PEAKIUHN C y4aCTUEM
HEOPraHUYECKUX BEILECTB,
UCIOJIb3YEMBIX JUISl UX
UICHTU(UKAITIH.
2.JIaboparopnas padoTa:
“Unentuduxarus
HEOPraHUYECKHUX BEIECTB”

4 Pa3nen 4. Crpoenne u |UccaenoBath crpoenne u|KonTposbHas pabora
CBOIICTBA cBoiicTBa oprannueckux («CTpoeHune u cBoiicTBa
OpPraHu4ecKux BellecTB OPraHU4YecKHuX BellecTB
BellecTB

4.1 | OK 01 Knaccudukanms, Knaccudumuponats 1. 3amaHus Ha cOCTaBJIEHUE
CTpOEHUE U OpraHMyYecKre BEUIeCTBa B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH M0 TPUBUATIHLHOU WU
OpraHMYECKUX BEIIECTB |CTPOECHUEM MeXTyHapOHON
CHCTEMaTUYECKON HOMEHKIIAType.
2. 3agaHusa Ha COCTaBJIEHUE
MOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX GOpMYyIT
OpraHUYECKUX BEIECTB
OT/IEJbHBIX KJIACCOB.
3. 3aauun Ha onpeeIeHue
npocTeumen GopmMyIibl
OpraHNYeCKON MOJIEKYJIbI, UCXOI
U3 JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHUYeCKUX | Y CTaHABJIMBATh 1. 3agaHus Ha cCOCTaBJIECHUE
OK 02 |coenuneHwuit 3aBUCUMOCTD (DU3UKO- YpaBHEHUN XUMUYECKUX PEaKIUi
OK 04 XUMUYECKUX CBOMCTB C y4aCTUEM OPraHUYECKHUX

OpraHN4Y€CKUX BCUIECCTB OT
CTPOCHHA MOJICKYIJI

BELIECTB HA OCHOBAHUH UX
COCTaBa U CTPOECHMUS.

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIIUH,
WUTIOCTPUPYIOIIUX XUMHUYECKUE
CBOMCTBA C yUETOM MEXaHU3MOB
IIPOTEKAHUS JAHHBIX PEaKUN U
TE€HETHUYECKOH CBS3H
OpraHMYECKUX BEIIECTB Pa3HbIX
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
KJIACCOB.
3. PacuerHsble 3a1auu 10
YPaBHEHUSAM peakluil C ydacTUEM
OpraHUYECKUX BEILECTB.
4. JIaboparopnas padota
“IIpeBpalieHust OpraHuYeCKUX
BELIECTB IpU HarpeBaHuu"
4.3 | OK 01 WNnentuduxanms HccnenoBath 1.IIpakTHKO-OpUEHTHPOBAHHBIE
OK 02 |opranMueckux BEIECTB, |KAYECTBEHHBIEC PEAKIIUN  [3aJaHMsI 10 COCTABICHHUIO
OK 04 |ux 3HaueHue u OPraHNYeCKHUX XUMHUYECKUX PEAKIUI C y4aCTHEM
MIPUMEHEHNE B OBITOBOM |COEIMHEHUN OTJENIbHBIX |OpraHMYeCKUX BEIECTB, B T.U.
1 IPOU3BOJICTBEHHOU KJIaCCOB MCIOJIb3YEMBIX JUISl UX
JEeSATEIbHOCTH YEJIOBEKA uaeHTU(GUKaIK B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIaboparopnas padoTa:
“Unentudukanusi OpraHn4ecKux
COEQUHEHNN OTAEIBHBIX KJIaCCOB™’
5 Pa3nen S. XapakTepu3oBaTh
Kunernueckue n BJMSIHUE PA3JIUYHBIX
TepMoaAMHAMHUYeckne |(paKTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XMMHYECKHUX peaKkuui
XUMHYECKHX PeaKIui
5 | OKO1 CKOpOCTh XMMHUUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpHUEHTHUPOBAHHBIE
OK 02 peakuuii. XuMHU4YECKOE |BJIMSIHUE KOHIIEHTPALUK  |TEOPETHUYECKUE 3aJJaHUs Ha
paBHOBeCHE pearupyronmx BemecTB U |aHalInu3 (pakToOpOB, BIUSIOIIMX Ha
TEMIIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUYECKON
XUMHYECKUX PeaKIHii peakiuu. [IpakTuko-
XapakTepus3oBaTh OPUEHTUPOBAHHBIC 3a/IaHUS HA
BIIUSTHUE U3MEHEHUS npuMeHeHue npuHuumna Jle-
KOHIIeHTpauuu Bemects, |lllarense ans HaxoxaeHUs
pEaKIuu Cpebl U HAIPAaBIICHUS CMEIIECHUS
TEMIIEpPATyphl Ha PaBHOBECHS] XUMUYECKON PEAKIIUN
CMeIlleHHE XUMUYECKOTO |1 aHalu3 (GaKkTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEIEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBatbh HCTHHHBIE

Pa3nes 6. PacTBopsl

PacTBOPBHI € 321aHHBIMH
XapaKTepUCTHKAMHU
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MepOonpusITHI
6.1 | OK 01 [TonsiTue o pactBopax  (Pa3nuuarh UCTHUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOPOB.
2. IlpakTuKO-OpHUEHTHPOBAHHBIE
pacueTHbI€ 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOU U
IIPOU3BOJICTBEHHOM JE€SITEILHOCTH
YyeJloBeKa
6.2 | OK 01 Uccnenosanue croiicts |MccnenoBats pusuko- JlaGoparopnas padota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBneHue pacTBOPOB”
UCTHHHBIX paCTBOPOB

Il | IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue MPUKIATHOTO0 MOLYJIS)

7 Paznea 7. OuenuBaTth nocjeacTBusi|3amura Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOI U Oyayureii npogeccuoHaIbHON
NPOU3BOJCTBEHHOM NPOU3BOCTBEHHOM AesITeJIbHOCTH)
AeATeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJioBeKa ¢ MO3uI Uit

IKOJIOTHYEeCKOM
0e301acHOCTH

OK 01
OK 02
OK 04
OK 07

XuMus B OBITY H
MIPOU3BOICTBEHHOMN
NS TEIIBHOCTH YeJI0BEKa

O11eHUBAaTh ITOCIIEICTBHS
OBITOBOH U
MIPOU3BOICTBEHHOM
JeITEIBHOCTH YeJIoBeKa ¢
MO3UIIMH DKOJOTHUECKOH
0e30I1aCHOCTH

Keiic (¢ yuerom Oymymieit
podeCCUOHATBHOU
JESATETLHOCTH)

Bo3MokHBIE TEMBI KEHCOB:

1. IloTennenue KuMara u
BBICBOOOKIEHUE Ia30BBIX
THUIPATOB CO JHA OKEaHa.

2. byaymue marepuansl s aBua-
, MaIlIMHO- U TPUOOPOCTPOCHUSI.
3. HoBble MaTepuans! 1iis
COJIHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pPacCTUTENbHBIX TPENapaToB
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