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1. OBLIASA XAPAKTEPUCTHUKA PABOYEHN MNPOI'PAMMBI
OBIIEOBPA3OBATEJIbHON JUCHUITIJIMHBI «XUMMST»

1.1. MecTOo IMCUMIUVIMHBI B CTPYKType OCHOBHOWH mNpo¢ecCMOHAIBHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

O6mieobpazoBaTebHas AUCIUIIINHA «XUMUSD» U3ydaeTcs Ha 0a30BOM YPOBHE B
o01reo0pa3oBaTeIbHOM LUKIE Y4YeOHOro IUlaHa OCHOBHOW mNpodecCHoHaIbHON
oOpazoBaTenbHOM mporpamMMmbl 1o crnenuanbHocTH 09.02.07 WupopmarmoHHbie
CHUCTEMBI U TTPOTPaMMHUPOBAHUE

TpynoeMKoCTh JUCHUTIIUHBI «XUMUS» Ha 0a30BOM YPOBHE COCTaBIIsAECT 66 4acos,
U3 KOTOPBIX 56 "acoB — 0a3oBbI Moayib (6 paszmenoB) u 10 yacoB — MpUKIAAHON
moaynab (1 paszgen), BKIIOYAKOIMIMN TPAKTUKO-OPUCHTHUPOBAHHOE COJIEpIKAHUE
KOHKPETHOM Mpo(deCcCuu Uiu CreluagTbHOCTH.

[TpuknanHoii MoOaydb BKIIOYAET OAWH pazaen. Pazmen 7 «Xumusi B OBITY H
IPOU3BOACTBEHHON  JESATEIBHOCTH  4YEJIOBEKa»  peajnusyercss g BCEX
npodeccuii/cienuaibHOCTE Ha MaTepHayie KeWCOB, CBS3aHHBIX C JKOJIOTHYECKOU
0€30MacCHOCTbI0O M OILIGHKOM  TOCHEACTBUA  OBITOBOM H  MPOU3BOJICTBEHHOMN
NEeSTENbHOCTH, MO  OTpacisiM  Oyaymed mnpodecCHOHaNbHON  N1eITeNbHOCTH
00yJaromuxcs.

[lepuon  oOyueHus W pacmpelnelieHHe IO  CEeMecTpaM  OIpeAeliseT
oOpa3oBareibHasi OpraHu3alus CaMOCTOATEIbHO, C YYETOM JIOTHKU (HOPMHUPOBAHUS
OPEIMETHBIX PE3yNbTaTOB, OOMMX H NPOGEeCCUOHANBHBIX KOMIETEHIUH, MEX
OPEeIMETHBIX CBSI3€M C JIPYTUMU  JUCHUIUIMHAMHM  0OIIe00pa3oBaTeNbHOTO U
obmenpodhecCHOHAIIBHOTO ITUKIIOB YYeOHOTO TIIaHa.

1.2. llesan u miaHupyemble pe3yJbTaThl 0CBOCHHS TUCIUILIHHBI

1.2.1. llean v 320249 TUCHUILIHHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEACTABICHUS O XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KApTHUHBI MUPA KAK OCHOBBI MPUHATHUS PELICHUN B KU3HEHHBIX
Y MPOU3BOACTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOTO MOBEACHUS B IPUPOIHON CpEIE.

3anaun TUCHMUILUIUHBI:

1) chopmupoBarh MNOHMMaHHWE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYCCKUX
MPOLIECCOB U SIBJICHHM B OKPYXKAIOWIEH Cpele, LEIOCTHOM HAyYHOM KapTUHBI MHpA,
B3aHMOCBS3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBISATH (DOPMyJIbI HEOPraHMUYECKUX M OPraHHUYECKUX
BEILIECTB, YPABHEHUS XUMUYECKUX PEAKIUMN, OOBACHITH UX CMBICI, UHTEPIIPETUPOBATD
pe3yJIbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,



3) cdopMupoBaTh  HABBIKM  MPOBEACHUS  NPOCTEHUIIUX  XUMHYECKHX
AKCIIEPUMEHTANIbHBIX  HMCCIENOBAaHUA C  COOJIOJEHHMEM NpaBWil  0€30MacHOro
oOpallieHusl ¢ BEUIECTBAMH U JIaOOPAaTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHs HUCIOJIB30BaTh WH(MOPMALNI0O XUMHUYECKOTO XapakTepa W3
pa3IMYHBIX HICTOYHHUKOB;

5) copmupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIBHOCTH U
XUMHAYECKUX IPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MIPOIIECCOB;

6) chopmMupoBaTh TOHMUMAHUE 3HAYMMOCTH JOCTIDKEHUN XUMUYECKOW HAYKU U
TEXHOJIOTUH IS pa3BUTHUS COLIMATBHON U TIPOU3BOJICTBEHHOM cdep.



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

Ha ocHoBe PI'OC COO

Koa u Ilnanupyemblie pe3yJibTaThl OCBOECHHS TUCIHIJIHHBI
HAUMEHOBaHU
e

dopmMupyembIX Oo6mmue’ JIMCuUIIHHAPHbIE

KOMIIEeTeHI M

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

Ehﬂ6HpaTb - TOTOBHOCTb K Tpydy, OCO3HAaHUC M[CHHOCTHU | OCHOBOIIOJAraromue IOHATUA (XHMHHECKHﬁ OJICMCHT, aTOM, J3JICKTPOHHAs

CrocoObI MacTepCTBa, TPYI0JIIO0HE; o0oJtouka aToma, s-, p-, 0-3JIeKTpOHHBIE OpOMTAIM 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 CIIOCOOHOCTh MHHULIMHMPOBATh, IUJIAHUPOBATh U | GYHKIMOHAJIbHAS TPYIIA, pajuKai, U30MEpHs, U30Mepbl, TOMOJOTUYECKHIT

NESITeIbHOCTH | CAMOCTOSATEIBHO BIMOIHATH TaKyIO ACSITEILHOCTD; | PSA, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI- U a30TCOACpKAIINE COCIUHEHMUS,

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  YHUBEPCAIbHBIMH  YYeOHBIMH | KPUCTAJUIMUECKAs pELIeTKa, THUIbl XUMUYECKUX PEaKIHil (OKUCIUTEIHHO-
NMO3HABATEJIbHbIMH A€l CTBUAMM: BOCCTaHOBUTEJbHBIE, K30-U SHIOTEPMHUECKUE, PEaKIIM HOHHOTO 0OMEHa),
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 CTPOEHHS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHUECKOM

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

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

3aJaBaTb

JUccoIanuu, nepuoandeckuid 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHUH, (PAKTOIOTHYCCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJTYYEHUU U O€30MaCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITY H
MPaKTUYECKON JIEATESILHOCTH YEJIOBEKA;

- yYMETb BBISBISATH XapaKTepHbIe MPHU3HAKK M B3aMMOCBSI3b M3YYEHHBIX

1

bopme,

YKasEBaTCA JIMYHOCTHEIE M MeTalpelIMeTHble pe3ysbTaTel u3 OI'0C COO
bopMupyeMble OBOmeobpa30BaTEJIbHOM OMUCLUIIIMHON

(B mocyenuel pemakumm oT 12.08.2022) B OTINIATOJILHON

2 ﬂMCHMHﬂMHapHHe (npenmeTHme) pPes3syJyibTaTe YKa3beIBAalTCA B COOTBETCTBUM C METOIONKOM npenonaBaHMAa OMCLMIIIIVIHEL




paccMaTpUBAEMBIX SBJICHUSIX;
- BHOCUTb KOPPEKTHUBBI B  JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE pE3YJIbTATOB LEISAM,
OLICHUBATh PUCKU MOCIEACTBHI ACSITEIBHOCTH;

- pa3BHUBATh KPEATUBHOE MBIILUICHUE MPU PEUICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbI€e HCCIEN0BATENbCKUE 1€ CTBUS:

- BJIaJIETh HABBIKAMU Yy4EOHO-HMCCIIEI0BATEIHCKOM
u MPOEKTHOM JEATEIIbHOCTH, HaBBbIKaMH
paspernieHus npooeM;

- BBIBJSATH MNPUYUHHO-CJIEJACTBEHHBIE CBA3U U
aKTyaJIU3UpPOBATh 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€
pelieHus, HAaXOJUTh apryMEHTBI TUTST
JIOKA3aTelIbCTBA CBOMX YTBEP)KJICHWH, 3a7aBaTh
MapaMeTpbl U KPUTEPUHU PEIICHUS;

- aHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEIICHUS
3a7a4l Pe3yabTaThl, KPUTUYECKH OLICHUBATH MX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBUSX;

- YMETh NEPEHOCUTH 3HAHUS B MO3HABATEIBbHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEACATEIHPHOCTH,

- yMEThb HUHTETPUPOBATh 3HAHUA U3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIIBUTaTh  HOBBIE  HJEH,
OPUTMHAJIBHBIE TOAXO/IbI U PEIICHUS;
- CIIOCOOHOCTh WX MCITOJI30BAHHUS B
MO3HABATEILHON U COIMAIbHON MPAKTUKE

npeaiaratb

IIOHATUH, IPUMEHATh COOTBETCTBYIOIIME IIOHATHUS IIPU ONIMCAHUU CTPOCHHUS U
CBOWCTB HEOPraHMYECKUX M OPraHMYECKUX BEILIECTB M MX IPEBPALICHUMN;

BBISIBJIATD B3aNMOCBA3b XUMHYCCKHUX 3HAaHUH C IIOHATHUAMHA u
MNpeaACTAaBICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMETb HCIIOJIB30BaTh HauMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOM W MPHUKIAJHOM XUMHH U

TPUBHUAJIBHBIC HA3BAHUA BaKHEHUIITHNX BCIIICCTB (BTI/IJ'IGH, AllCTUIICH, TTIMLICPHH,
denon, QopmanbIerua, YKCyCHas KHCIOTA, TJWLWH, YyrapHbld ras,
yrﬂeKHCHBIﬁ ra3d, aMMHaK, ralcHas HU3B€CTb, HErall€Hasa HU3BCCTh, ITUThCBAs
co/la M JIPYTHX), COCTAaBJIATH (POPMYJbl HEOPraHMYECKUX U OPraHMYECKHUX

BCIICCTB, YpPaBHCHHA XHUMHWYCCKUX pCaKHHfI, OOBSICHATL X CMBICIJI,
MOATBCPKIAATH XapaKTCPHBIC XUMHNUYECKHUE CBOIiCTBA BCIIICCTB
COOTBETCTBYIOIIMMH SKCIICPUMECHTAMHU W 3allUCAMU ypaBHeHI/Iﬁ XUMHNYECCKHUX
peaKuuii;

- YMETh YCTaHABJIMBATh IMPUHAICKHOCTh H3YUYCHHBIX HEOPTaHWYECKUX U
OPraHWYECKUX BEIIECTB K OMPECICHHBIM KJIaccaM M TPYIaM COCIUHEHUM,
XapaKTepU30BaTh HUX COCTaB W BAKHEWIINE CBOICTBA; OMPENENsATh BHUIbI
XMUMHUYECKUX CBs3eH (KOBaJeHTHAas, NOHHAs, METa/In4yeckasi, BOJOPOAHAs),
TUIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KJIACCU(PUIMPOBATH XUMUYECKUE
peakuuu;

- chopMupOoBaTh MPEACTABICHUSA: O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAyYHOW KapTUHbI MHUpA, POJIM XMMHUU B TO3HAHUU SBIICHUUN
Opuposbl, B (QOPMHUPOBAHMHM MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHATBHONW TPAMOTHOCTH, HEOOXOUMOM Uil PeLIeHUs! MPAKTUYECKUX
3a]a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO U
IPUPOJIHOI cpefie;

- YMEThb NIPOBOJUTH pacueThl MO XUMHUYECKUM (OpMylIaM U YpaBHEHHSIM
XUMHUYECKUX  pEaKIuidl ¢  HCIONb30BaHHEM  (U3UYECKUX  BEJIMYUH,
XapaKTePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOU CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BAThH
CUCTEMHbIE XHUMHYECKHE 3HAHUS U1 MPUHATHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM




OK 02.
Hcnones3oBars
COBPEMEHHBIE
cpeacTBa
IIOMCKA,
aHaiu3a u
MHTEpIpETANU
nH(popmMaluu u
nH(pOpPMaLMOHH
bl€ TEXHOJIOTUU
IS
BBITIOJTHEHUSI
3a1a4
npodeccruoHan
BHOM
NeSITeNIbHOCTH

B o0siacTH IEHHOCTH HAYYHOTI'O IO3HAHMSA:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSA HAyKd U OOIIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha M aJiore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeCTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M UHUTATEIHCKOU
KyJbTYpbl KaK CpEICTBA B3aUMOJECHCTBHS MEKITY
JIFOIBMU U TIO3HAHUSI MUPA;

- OCO3HAHWE IIEHHOCTH HAy4YHOW MJEeSATEIbHOCTH,

FOTOBHOCTh  OCYIIECTBJISITh  NPOEKTHYHD U
HCCIIEI0BATEIBCKYIO NEeSATENBHOCTb
VHJIMBUIyaJIbHO U B TPYIIIIE;

OBjaiecHHe  YHMBEPCAJBbHBIMH  Y4eOHBIMH

NMO3HABAaTECJIbHBIMHU I[CﬁCTBP[SIMP[:

B) padora ¢ ungopmanmeii:

- BIIQJICTh HABBIKAMU MOJIy4YeHUs MHPOpMAIUU U3
HMCTOYHUKOB pPa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYILIECTBIISITh MOUCK, aHATN3, CUCTEMAaTU3alINI0 U
HHTEpIpEeTAN0 HHPOPMAIMH PAa3TUYHBIX BUJIOB U
(dhopM mpencTaBICHMUS;

- co3laBaTh TEKCThl B pa3iHuYHBIX (opmarax c
y4eTOM Ha3HaueHUs HHPOpMAIMK U LEJIeBOM
ayIUTOpUHM, BBIOUpas ONTUMAIBHYIO  (QopMy
MIPE/ICTaBJICHUS ¥ BU3yaIH3alUy;

- OLEHHBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uHpopMallUK, €€ COOTBETCTBUE IPABOBBIM H
MOPaNbHO-3TUYECKUM HOPMaM;

- HCMOJNb30BaTh CpeACTBA HH(MOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B pEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHM3aIlMOHHBIX  3a7ad ¢  COOJIoJeHHEeM
TpeOOBaHUM IPTOHOMHUKH, TEXHUKH 0€30TaCHOCTH,

- yMETb IUIAaHUPOBaThb M  BBINOJHATH XUMHUYECKHH  OKCIIEPUMEHT
(mpeBpallleHHUsT OpPraHUYECKUX BEUIECTB IIpU HAarpeBaHUM, IOJY4YEHHE
ATUJIEHA U U3YyYEHHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIMH HA ajbAETUbI,
KpaxMaji, YKCYCHYIO KHCJIOTY; JeHaTypanusi O€JKOB IpU HarpeBaHuw,
LBETHbIE pEAaKIUH OCJIKOB; IPOBOJUTH pPEAKUUUd HOHHOTO OOMEHa,
OTIpE/ICNATh CPely BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAKLIMU Ha CylbdaT-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA KAaTHOH aMMOHHUS;  pellarh
JKCIIEpUMEHTaJbHbIe 3afauun mo TeMaM "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C TMpaBWIAMHM TEXHUKH O€30MacHOCTH IMpH OOpalleHUuu C
BELIECTBAMHU U J1a0OPATOPHBIM 0OOPYAOBAHHUEM; MPEICTABIATh PE3YJIbTAThI
XMMHUYECKOTO dKCIIEPUMEHTA B (hopMe 3alniCH YPaBHEHUN COOTBETCTBYIOIINX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATh XUMUUECKYIO0 HH(OPMALIHIO, TOJIY4YaEMYIO U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmaiuu, cetb IHTepHET u Apyrue);

- BJIaJIETh OCHOBHBIMH METOJaMH HAyyHOTO T[IO3HAHHSA BEUIECTB H

XUMHYECKUX  SIBICHUM  (HaOmioneHue,  M3MEpEeHHe,  IKCIEPHUMEHT,
MOJICITMPOBAHNUE);

- YMETb HPOBOJUTH pacueTbl MO XUMHUYECKHM (OpMylIaM U ypaBHEHUAM
XMUMHUYECKHX PEaKUUMH C  HUCMNOIb30BaHUEM  (PU3MUECKUX  BEIMYUH,

XapaKTePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMasbHBIC YCJIOBHS) Ta30B, KOJUYECTBA BEIICCTBA; HCIOJIH30BATh
CHCTEMHBbIC XMMUYECCKHE 3HAHUS U MPHUHATUS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBA3aHHBIX C BEIIECTBAMH U X IIPUMEHEHUEM




TUTUEHBI, pecypcocOepekeHusi, IMpPaBOBbIX W
THMYECKMX  HOPM, HOPM  HH(POPMALHUOHHOU
0e30I1aCHOCTH;

- BJIaJICTh HAaBBIKAMH PACIIO3HABAHWA W 3alIUThI
nHpopMannu, HHOOPMAITMOHHOK 0€3011aCHOCTH
JINYHOCTH,;

OK 04.
OddexTuBHO
B3aHMOJICHCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTU U CAMOOTIPEICIICHUIO;
-OBJIA/ICHHE HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COLHAIBHOU
JEeSITEILHOCTH;

Osaanenue YHHMBEPCAJIbHBIMHU
KOMMYHUKATHBHBIMU J1€HCTBUAMM:

0) coBMecCTHAasl JIeATeJIbHOCTD.

- TIOHUMaTh ¥ HCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW W WHIUBUIyaTbHON PabOTHI;

- TpUHUMATh I COBMECTHOW NEATEIbHOCTH,
OpPraHU30BBIBaTh U KOOPJIUHUPOBATH JIEHCTBHS IO
€¢ JOCTHIKCHUIO: COCTaBJIATh INIaH JICHCTBHIA,
pacrpenensaTh POJu ¢ YIeTOM MHEHUH YYaCTHHKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

-  KOOPJAMHHUPOBAaTH M BBINOJHATH paboOTy B

YCIIOBUAX pcajibHOr O, BHUPTYAJIIbHOTO u
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
- OCYHICCTBIISITH MMO3UTHUBHOC CTPATCTUYCCKOC

MIOBEJICHUE B PA3JIMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM
OBJiajieHNe YHUBEPCAJbHBIMH PeryJIsiITHBHbIMHU
JefCTBUSIMH:

I') NPUHATHE ce0sl M APYTHX JIIO/Ieii:

- IPUHUMATh MOTUBBI M aPTYMEHTHI JPYTUX JIOAEH
[IPU aHAJIN3€E PE3yAbTATOB JAEATEIbHOCTH;

- TIpU3HaBaTh CBOE MPABO M MPaBO APYTUX JroAeH

- yMeThb IUIAaHUPOBaTh M  BBIINOJHATH XUMHUYECKHH  SKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB IpPU HArpeBaHUM, IOJyYCHHE
STWJIEHA U W3YyYEHHUE €ro CBOICTB, KaueCTBEHHBIE pPEaKIMU Ha allbJeTU[bl,
KpaxMmasi, YKCYCHYIO KHCJIOTY; JeHaTypaiusi O€IKOB NpH HarpeBaHuw,
[BETHbIE pEaKIUH OEJIKOB; MPOBOJUTH pEAKIUUd HOHHOTO OOMEHa,
OTIPENENATh Cpeay BOJAHBIX PACTBOPOB, KaueCTBEHHbIE peaklUy Ha cynbdar-,
kapOoHaT- M  XJOpPUA-aHHOHBI, HA KAaTHOH  aMMOHHUS;  pellaTh
JKCIIEpUMEHTaJbHbIe 3afauun 1o TeMaM "Mertamisl" u "Hemeramis") B
COOTBETCTBUU C TMpaBWIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalieHUuu C
BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYAOBAaHUEM; MPEACTABIATh PE3YIbTATh
XUMHYECKOT0 IKCIIEPUMEHTA B (pOpME 3alIUCH YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyJINpPOBAThH BBIBOJBI HA OCHOBE ITUX PE3YIbTATOB




Ha OILINOKH;
- pa3BHBaTh CIIOCOOHOCTH MOHUMATH MU C
MTO3UIIUU IPYTOTO YEIOBEKa,

OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpYyKaromen
CpeIIbl,
pecypcocOepex
SHHUIO,
MIPUMCHSITh
3HaHUsA 00
W3MCHCHUN
KITUMarTa,
010)20500020013§
OEpEKITUBOTO
MIPOM3BO/ICTBA,
3¢ hexTUBHO
NEUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUIX

B o6s1acTH 3K010rMYE€CKOr0 BOCTIMTAHUSA:

- cpOpMHPOBAHHOCTH HKOJOTHYECKOW KYIBTYPHI,
[MOHUMAaHUE BJIMSHUS COLMAIBHO-3KOHOMUYECKHUX
MIPOLIECCOB  HAa  COCTOSIHWE  IPUPOJHOM M
COLIMANIBHOM  Cpefbl, OCO3HaHUE TIJI00AJIbHOIO
XapakTepa 3KOJOTHYECKHX podiieM;

- IUIAHUPOBAHME M OCYUIECTBIICHUE ICHCTBUU B
OKpYXKalolllel cpele Ha OCHOBE 3HAHMUS Leled
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA,

AKTHUBHOE HENPUATHE JEUCTBUM, NPHUHOCALIIUX
BpE€l OKPYXAIOIIEH cpeae;
- yMEHHE TPOTHO3UPOBATH HEOIAroMpUATHBIE

JKOJIOTUYECKUE TOCHEACTBUA MPEAIPUHUMAEMBIX
JEUCTBUM, IPEOTBPALIATh UX;

- pacupeHnue OIbITA
AKOJIOTHYECKOM HANPaBICHHOCTH;
- OBJIaJICHVIE HaBBIKAaMH YIeOHO-MCCIEA0BaTENbCKOM,
MPOEKTHON U COLUAJIBHON JIEATEIbHOCTH;

JCATCIIBHOCTHU

- chopMupoBaTh  MpENCTaBIEHUA: O XHMHUYECKOW  COCTaBJISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XMMHUU B TO3HAHUM SBJICHUUN
OpUpOJbl, B (QOPMHPOBAHUM MBIIUICHUS ¥ KYIbTYPHl JIMYHOCTH, €€
(GyHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOJUMON Uil PEelIeHUs] MPAKTUYECKUX
3a/1a4 U SKOJOTMYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U
MPUPOJIHON CpeliE;

- YMeTh cOOI0AaTh MpaBUiia FKOJOTMUYECKU 11€JIeCO00pa3HOTO MOBEACHUS B
ObITY U TPYJOBOM NEATENILHOCTH B IIEJIIX COXPAaHEHHUS CBOEro 370pOBbS U
OKpYXKalolllel TPUPOJAHON Cpelbl; YUYUTHIBATH OMACHOCTh BO3JICUCTBUS HA
JKVBBIE OpPraHU3MBl OIPECIICHHBIX BEIIECTB, IMOHUMAas CMBICI IOKa3aTels
IIpEeAEIbHON JOIYCTUMON KOHIIEHTPau!

10



2. CTPYKTYPA U COJAEP) KAHUE OBIIIEOBPA3OBATEJILHOM
JANCHUIIJIMHBI «XUMUWUS»

2.1. O0bemM TUCHMILVIMHBI U BUABI y4e0OHOU padoThl

Bua yueoHoii paboTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 66

B T.4

OcHoOBHOe coep:KaHue 54

BT. U..

TEOPETUYECKOE 00yIeHNE 34
MPaKTUYECKHUE 3aHITH 20

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHMeE (COAePKAHUE

NMPUKJIATHOTO MOYJIfA) 10
B T. 4.

TEOpPETHYECKOE 00yueHue 6
MPAKTUYECKHUE 3aHITH 4
IIpomexyTouHas arrecTanus (3a4er) 2
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaunmenoBanme Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB dopmupyembie
pa3iesioB U TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb KOMIIeTeHIIH U
1 2 3 4
OcHOBHOE coJep:KaHue 66
Pazgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 6
Tema 1.1. Coaep:kanue yueOHOro MaTepuajia 4
CtpoeHue aToMOB
L — Teopetnueckoe o0ydeHue
3IEMEHTORB U CoBpeMeHHass MoJenb CTpoeHus aroMa. CHMBOJMYECKHM SI3bIK XUMHUU. XHUMWYECKUH JJIEMEHT.
npuposa OnektpoHHas KoHpurypamus atoma. Kiaccupukanus XUMUYISCKUX JIEMEHTOB (s-, P-, d-37IEMEHTHI). )
XUMHUYECKOH BanenTHble  BIEKTPOHBI. BanentHOCTS. OJIEKTpOHHAsI ~ MpPHUpPOJA  XMMHUYECKOM  CBS3M.
CBSA3U DNEeKTPOOTPUIIATEILHOCTh. BHUIBI XUMUYECKOW CBSI3U (KOBaJCHTHAs, HWOHHAs, MeETaJIMYecKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa3oBaHMs
OK 01
IIpakTHYecKkne 3aHATHS 2
Pemenye 3amanuii Ha WUCIOJL30BAaHHME XHUMHUYECKOM CHMBOJIMKM W Ha3BaHUW COEOUHEHUN IIO
HOMEHKJIAType MEXAYHApOJAHOIO COI03a TEOPETUYECKON M MPUKIAJHON XUMHUU U TPUBUAIBHBIX
Ha3BaHWM ISl COCTAaBJICHUSA XMUMHUYECKUX (OPMYJ JBYXaTOMHBIX COEIUHEHHH (OKCHAOB, CyIb(UIIOB,
TUAPUAOB U T.I1.) U IPYTUX HEOPTaHUYECKUX COEAMHEHUHN OTIENbHBIX KJIACCOB. 2
[IpakTiyeckue 3alaHUsl HA YCTAHOBJICHUE CBSI3U MEX]y CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U
MEePUOTUYECKIM HU3MEHEHHEM CBOICTB XMMHUYECKHX DJIEMEHTOB M UX COCAMHEHUH B COOTBETCTBUH C
nosioxxenreM [leprouueckoit CUCTEMBI.
Tema 1.2. Conepxanue y4eOHOro Marepuasia 2 OK 01
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[Tepuonnueckuii
3aK0H ¥ Ta0muIa
J.N. MenneneeBa

Teopernueckoe oOyueHue

[Tepuonnueckas cucreMa xuMuueckux emeHToB .M. Menneneea. ®U3nueckuidi CMbICII
[lepuoauueckoro 3akona /I.M1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX
AJIEMEHTOB, 00pa3yeMbIX HMU MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBHH C IOJIOKEHUEM
XMUMMUECKOTO0 aeMeHTa B [leproanueckoil cucreme. MupoBO33peHUECKOE U HAyYHOE 3HAUEHUE
[Tepuoanueckoro 3akona [[.1. Menaeneesa. [Iporuosst [I.1. MenneneeBa. OTKpbITHE HOBBIX
XMUMHMYECKUX DJIEMEHTOB.

Pemenune npakTHKoO-OpUEHTHPOBAHHBIX TEOPETUUYECKHX 3aJaHUM Ha XapaKTEePU3aI[UI0 XUMUYECKUX
2JIeMEHTOB «MeTallnueckne / HeMeTaIJINYeCKHE CBOMCTBA, 3JIEKTPOOTPULIATEIbBHOCTh XUMUYECKHX
3JIEMEHTOB B COOTBETCTBHUH C UX 3JIEKTPOHHBIM CTPOECHUEM U IOJIOKEHUEM B IIEPUOINYECKON cucTeMe
xuMudeckux aneMmenToB .M. Meneneera»

OK 02

Paspnen 2. Xumuyeckue peakuuu

10

Tema 2.1. Turs!
XUMHUYECKUX
peakuui

Conep:xxanue yuyeOHOro marepuasa

Teopernueckoe o0yueHue

Knaccudukanus u TUIBI XUMUYECKUX PEaKIUil C ydacTueM Heopranudeckux BeuiectB. CocTraBieHue
ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEIIICHHsI, 0OMEHA, B T.4. PEaKIIUi TOPEHU,
OKHUCJICHUS-BOCCTAHOBJICHHUSL.

VYpaBHeHHs OKUCTIEHUSI-BOccTaHOBIIEHUA. CTeneHb okuciaeHusl. OKUCIUTETh U BOCCTAHOBUTEIb.
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIIMI METOI0M 3JIEKTPOHHOTO
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPO/IE, IPOU3BOICTBEHHBIX MPOIIECCax U
AKU3HEJESATEIbHOCTH OPraHU3MOB

IIpakTUYeckue 3aHATHS

KonmuecTBenHple OoTHOIIEHUS B XMMHH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUH H PacCdCThI I10
YPaBHCHHUAM XUMHYCCKUX peaKuHﬁ. Monp kKak eguHUIIA KOJHMYECTBA BEIIECCTBA. MOJ'ISIpHaSI Mmacca.
3aK0OHEBI COXpPaHCHUA MACChbl U SHCPIUU. 3aKoH ABOl"aI[pO. MOJ'IHpHHﬁ 00beM ra3oB. OTHOCHTEIbHAS
MJIOTHOCTH T'a30B. PacueTsl 1o YPpaBHCHUAM XUMHUYCCKUX peaKI_lI/Iﬁ C HCIIOJIb30BAHUEM MACCHI, o0BeMa
(HOpMaJ'ILHLIe YCJ'IOBI/IH) ra3oB, KOJIMYECTBA BCIICCTBA

OK 01

Tema 2.2.

Conepxxanue yueOHOro Marepuasia

OK 01
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DNEeKTpOIUTHYECKA
sl TUCCOLIMALIUS U
HOHHBIN 0OMEH

Teopernueckoe oOyueHue

Teopus anexTponutTryeckoil aucconuanuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOJIUTHI. Peakiiuu noHHoro
oOmena. CocTaBieHHe peakiuii MIOHHOTO OOMEHa IyTeM COCTAaBJICHUS MX IOJHBIX M COKpAIIEHHBIX
MOHHBIX YpaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3a/1aHusl HAa COCTaBICHUE HOHHBIX PeaKIUil

JlabopaTopHble 3aHATUA

JlaboparopHas padoTa “TUIBl XUMHUUECKUX pEaKLIUi’.

WccnenoBanue TUIIOB (10 COCTAaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOMIMXCS BEUIECTB) U MIPU3HAKOB
XUMUYECKUX peakiuit. [IpoBeaeHme peakiuiit HFOHHOTO 00OMEHa, OTIPEICIICHUE CPEIbl BOTHBIX
pacTBOpOB. 3a1aHNs Ha COCTABJIEHNE NOHHBIX peakluii

OK 04

Pazpea 3.

CTpoeHne u cBOICTBA HEOPTaHMYECKHUX BellleCTB

16

Tema 3.1.
Knaccudukanmus,
HOMEHKJIaTypa u
CTpOEHHUE
HEOPraHUYECKUX
BEIIECTB

Conep:xxanue yuyeOHOro marepuasa

Teopernueckoe o0yueHue

[Ipeamet Heopranmyeckoi xumun. Kimaccudukanmsi HeopraHu4ecKux BemiecTB. [IpocThie u crioskHbIe
BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCUIBI, KUCIOTHI, COJIH).
B3aumocBs3b HEOpraHMuecKrx BellecTB. ArperatHble cocTosiHuS BemlecTBa. Kpucraminaeckue u
amop(HsbIe BemiecTBa. THUITBI KPUCTATUIMYECKUX PEIIETOK (aTOMHAsi, MOJIEKYJIsIpHasl, HOHHAs,
MeTajinyeckasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIeTKH.
3aBUCHUMOCTh XUMUYECKOM aKTUBHOCTH BEIIECTB OT BHJIa XUMUYECKOM CBSI3U M TUIA KPUCTAJUIMYECKOMN
peuietku. [IpuunHbl MHOrOooOpa3us BELIECTB

IIpakTUYeckue 3aHATHS

HomeHkaTypa HeOpraHMUECKUX BEIIECTB: HA3BaHHUE BEIIECTBA UCXOS U3 UX XUMUYECKOH (POPMYIIBI
WM COCTaBJICHUE XMMHUYECKOW (POPMYITBI HCXO/IS U3 Ha3BaHUs BEIIECTBA [0 MEXIyHAPOIHOMN
(MIOIMAK) nnu TpruBUAIbHON HOMEHKIIATYpE.

PernieHne npakTUYeCKUX 3alaHHMl M0 KJIACCH(HKAIMK, HOMEHKJIATYpe W XUMHUYECKHM (opmynam
HEOPraHMYECKUX BEIIECTB DPA3NIMYHBIX KiIaccoB (yrapHbIM Ta3, YITEKUCIBIA ra3, aMMHaK, ramieHas
W3BECTh, HETAllleHasl U3BECTh, MUTHhEBAs COJA U IPYTHX): HA3BIBATh M COCTABIATH (DOPMYIIBI XUMHUUECKHUX
BEIIECTB, OMPEIEISITh MPUHAATICKHOCTh K KIaccy.

HcTounuku xumuueckoit nHpopMaIuu (CpeIcTB MaccoBoi nHpopmaun, cetb aTepHeT u npyrue).

OK 01
OK 02
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[Touck nHpopMmaIuu Mo Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyam

Tema 3.2. Qusuxo-| Coaep:kaHue yueOHOro MaTepuaJia OK 01
XUMUYECKUE OK 02
CBOMCTRA Teoperndeckoe oOydcHHE
HEOpraHHYECKHX Metamnel. O0mue GU3NYecKue U XUMHYECKHE CBOKCTBAa MeTauioB. CIIOCOOBI MOTyYeHUs. 3HAYCHUE
BeIICCTE METaJJIOB U HEMETAJUIOB B MPHUPOJAE M KUZHEAEATEIbHOCTH YeJOBeKa W opraHuzmoB. Kopposus

METaJJIOB: BUbI KOPPO3HUH, CIIOCOOBI 3aLIUTHI METAJUIOB OT KOPPO3UU

Hemeramnel. OOmue ¢Qu3nyueckue M XUMHUYECKHE CBOWCTBA HEMETAJJIOB. THWIHYHBIE CBOWCTBA

HemetaioB [V— VII rpynn. Knaccudukauust 1 HoMeHKIaTypa cOeIMHEHH HeMeTamuioB. KpyroBopoTsl

OMOTreHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIeCTB (OKCHIOB, THAPOKCUIIOB, KUCIIOT,

coJielt  Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COEAMHEHUH,

BBICIITUX OKCHJIOB M THAPOKCHJIOB

IIpakTHyeckue 3aHATHS

CocraBiieHHE ypaBHEHHM XMUMHUYECKHMX PEAKIHMM C Y4aCTHEM MPOCTBIX M CJIOKHBIX HEOPTaHUYECKUX

BEIECTB: METAJUIOB U HEMETAJJIOB; OKCHIOB METaJUIOB, HEMETAJUIOB M aM(pOTEpPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX THAPOKCUAOB; HEOPraHUYECKHX COJICH,

XapaKTEPHU3YIOLUIMX UX CBOKCTBA.

Peurenne nmpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJlaHUM HA CBOWCTBA, COCTAB, IIOJIYYEHHE U

0e30MacHOe HCIOJIb30BaHWE BAKHEWIIMX HEOPraHMYEeCKUX BEIIeCTB B OBITY M MPaKTUYECKOU

JESATEIbHOCTH YEJIOBEKA
Tema 3.3. Conepxanue y4eOHOro Marepuasia OK 01
Nnentuduxanus OK 02
HeOPraHHYECKUX JlabGopaTopHble 3aHATHS OK 04
BEILIECTB

JIaGopatopHas pabota «neHTH(UKaLNs HEOPraHUUECKUX BEILECTB.
Pemienne sKkcnepuMEHTaNbHBIX 33724 MO XHMHYECKUM CBOMCTBaM METAJIOB M HEMETaJIOB, IO
pacro3HaBaHUIO U MOIYYEHUIO COSAMHEHNN METAJIJIOB U HEMETAIIJIOB.
WnenTudukanys HEOPraHWYECKUX BEIIECTB C MCIOJIb30BaHHMEM HX (DU3MKO-XMMUYECKUX CBOMCTB,
XapaKTepHbIX KaueCTBEHHbIX peakiuil. KauecTBeHHBIe peakiuu Ha cyiabdar-, KapOOHAT- M XJIOPUI-
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AHHWOHBbI, HAa KATUOH aMMOHUA

Pazpean 4.

CTpoeHne H CBOMCTBA OpPraHun4eCKUux BeIeCTB

24

Tema 4.1.
Krnaccudukarmus,
CTPOCHHUE U
HOMEHKJIaTypa
OpraHUYeCcKuX
BEIIECTB

Conepxxanue yueOHOro Marepuaja

Teopernueckoe oOyueHme

[losiBieHME U pa3BUTHE OPraHUYECKON XMMHUH Kak Hayku. [Ipenmer opranndyeckon xumuu. Mecro u
3HaYEHUE OPTaHNYECKON XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XUMHYECKOE CTPOCHHE KaK MOPSAJOK COEIMHEHHs aTOMOB B MOJIEKYJIE COTJIACHO WX BaJEHTHOCTH.
OcHOBHBIE MOJIOKEHUSI TEOPUH XUMHUUYECKOTO CTPOECHUS OpraHuyeckux coeanHeHuil A.M. byrtieposa.
VYTrinepoaHslii CKeNeT OpPraHMYecKOM MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
CTpOeHUs MOJIeKy. M3omepus u n30Mephl.

[lonstne o ¢ynxauonansHoit rpynme. Panukan. IlpuHnunel knaccuuKaud —OpPraHUYECKHX
coenuHeHUN. MexayHapoaHas HOMEHKIATypa M TNPUHIUIB HOMEHKJIATypbl OpPraHUYECKUX
coemuaeHui. [loHsTHE 00 a30TCOmEpXKAMMX COCAMHEHUSX, OMOJOTUYECKH AaKTHUBHBIX BEIIECTBAX
(yrneBojax, ’xkupax, Oeiakax W Jp.), BBICOKOMOJIEKYJISPHBIX COEIUHEHHUSIX (MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHS

HomenknaTtypa opraHMuYecKMx COEIMHEHUN OTAEIbHBIX KJIacCOB (HACHILEHHBbIC, HEHACBHILEHHBIC U
apoMaTU4ecKHe YIrJIeBOJIOPObl, COUPTHI, (DEHOJIbI, allbJETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocraBiieHHE TOJIHBIX W COKpPAIIEHHBIX CTPYKTYPHBIX (OPMYS OpraHMYECKHX BEIIECTB OTIEJIBHBIX
KJIACCOB, MCIIOJIb3ysd HX HAa3BaHUS IO CHUCTEMAaTHYEeCKOW W TPUBHAIBHOW HOMEHKJIAaType (dTUIIEH,
alleTWJIeH, IHIepuH, (eHous, GopMmanbIeruj, yKCycHas KHUCIOTa, TIuluH). Pacdersl mpocteiimieit
(bopMyIbl OPraHUYeCcKO MOJIEKYIIbI, HCXO/I U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CsolicTBa
OPraHN4eCKUX
COCIMHEHU U

OcHoOBHOE co/lep:KaHue

12

Teoperudeckoe o0yueHue

OU3MKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEJUHEHUH OTIENBbHBIX KIaccoB (0COOEHHOCTH
KJIaccu(UKai 1 HOMEHKJIATypbl BHYTPH KJlacca; TOMOJOTMYECKUH psi U oOmas Gopmyna; U30Mepus;
¢bu3nyeckre CBOMCTBA; XMMHUYECKHE CBOMCTBA; CIIOCOOBI OTYUYEHUS):

OK 01
OK 02
OK 04
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— IpeneibHbIE YIIEBOAOPOb! (AJIKaHbl M IMKJIOANKaHbl). ['opeHre MeTaHa Kak OAMH M3 OCHOBHBIX
MCTOYHMKOB TEIUIA B IPOMBIIUIEHHOCTH U ObITy. CBOHCTBA MPUPOIHBIX YIIIEBOIOPOIOB, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, AJKUHbI W aJIKaJWEHbl) W apoMaTH4ecKue YrieBojopojsl. ['opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KU METAJJIOB

— KHCJIOPOJICOICPIKAIINe COSTUHEHNS (CTUPTHI M (PEHOJIBI, KAPOOHOBBIE KUCIOTHI M AHUPHI, alIbACTH/IbI
U KETOHBI, >XUpBL, yriaeBoisl). [IpakThueckoe HpUMEHEHHME STUJICHIVIMKOJA, MIHLEpPUHA, (eHoJa.
[Ipumenenne Qopmanpaeruia, ameragbAeruaa, YKCYCHOM KHUCIOThl. MplUla Kak COJM  BBICHIMX
KapOOHOBBIX KHCIIOT. MOMOIIIME CBOMCTBA MbLia

— a30TcojJepXallde CoelMHEeHus (aMMHbI M aMHUHOKHUCIOTHL, Oenku). BpicokoMousekynspHbie
COeMHEHUs (CUHTETUYECKHEe M OMOJIOTMYEeCKH-aKTUBHbIE). MoHOMEp, MoJimMep, CTPYKTYpHOE 3BEHO.
[Tonmumepu3zanus STHIIEHA KaK OCHOBHOE HAIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'enernueckas cBs3b MEXIY KJIaCCaMH OPTaHUYECKUX COETMHEHUIN

IIpakTuyeckue 3aHATHS

CBoOHCTBa OpraHMYECKMX COCIMHECHUIH OTACTBHBIX KIACcCOB (TpUBHAIBHAS M MEKIYHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOTYyUYEHUs): MPECIbHBIC (aTKaHbl U ITUKIOATKAHBI),
HeTpeebHbIe (QIKCHBI, ATKHHBI U aJIKaJHEeHbI) ¥ apOMaTHYECKHE YIIIEBOIOPOIbI, CIUPTHI M (DEHOIIBI,
KapOOHOBBIE  KUCIOTBI W 3(QUpPBI, aIpJCTHABI W  KETOHBI, aMHHBI M  aAMHHOKHUCIIOTHI,
BBICOKOMOJICKYJISIDHBIE COCJMHEHUS. 3aJaHusi Ha COCTABJICHHE YPaBHCHHMH XHUMHYECKHX PEaKIUH C
y4acTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUH UX COCTaBa M CTPOCHHUS

CocraBinenue cxeM peakuuid (B TOM 4YHCIIE 1O TMPEAJIOKEHHBIM IIEMOYKaM IpeBpalleHuil),
XapaKTEepPU3YIOIINX XUMUYECKHE CBOWCTBA OPTaHMYECKUX COCTUHEHHI OTAEIbHBIX KJIACCOB, CIIOCOOBI
WX TOJYYeHHUS M Ha3BaHHE OPraHUYECKHX COCIUHEHHH MO TPUBHAIBHON WM MEXIYHAPOIHOMN
CUCTEMaTUYECKOI HOMEHKJIAType.
Pemenne mpakTUKO-OPHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTAENbHBIX KJIaCCOB

JlabopaTopnasi pabora
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JIaGopatopHas pabota “IIpeBparieHust OpraHMYECKHX BEIIECTB IPU HarpeBaHUH'".
[Tony4yenue sTuaeHa U U3y4eHHE €ero CBOMCTB. MoJeIMpOBaHNuEe MOJIEKY)I U XMMUYECKUX IIPEBpaALCHUN
Ha IIpUMepe dTaHa, ITUIICHA, alleTUIICHA U Jp.

Tema 4.3. Conepxxanue yueOHOro Marepuaja OK 01
WNnentuduxarms OK 02
OPraHAYECKUX Teopernueckoe 0OyueHue OK 04
BEIIIECTB, UX buooprannueckue coeaunenus. I[lpumenenune u Ouojoruyeckas pojb yriaeBoAoB. OKwucieHue
3HAYEHHE U YJIIE€BOJIOB — WCTOYHUK DHEPIUU JKUBBIX Opranu3MoB. OO01acTi TpPUMEHEHUsS aMHHOKHCIIOT.
IpUMEHEHHUE B [IpeBparmienuss OenkoB THUIMM B opraHuzMme. buonornueckue ¢yHKIuu OenkoB. buonoruyeckue
OBITOBOM U (dbyHKIIMM XUPOB. PoJIb OpraHnyueckoil XMMUHU B PEIICHUH MPOOJIeM MUIIEBON O€30TTaCHOCTH
MPOU3BOJCTBEHHOMN
EATENBHOCTH Ponp opranmdeckoil XMMHHM B pENICHWH TNPOOJIEM SHEPreTHUYECKOM O€30MacHOCTH, B Pa3BUTHH
yeJoBeKa MEIIMIIUHBI, CO3IaHUHA HOBBIX MATEPHAJIOB, HOBBIX HCTOYHUKOB DHEPTUU (aTbTEPHATUBHBIE UCTOYHUKHU
sHeprur ). OMacHOCTh BO3/ICUCTBUS Ha )KMBBIE OPTaHU3MbI OPTaHMYECKUX BEIIECTB OT/IEIHHBIX KJIACCOB
(yrneBoAopoibl, CHHUPTHI, (EHOJIBI, XJIOPOPraHWYECKHWE MPOU3BOIHBIC, ANBACTHABI U Jp.), CMBICI
MoKa3aTes MpeIeIbHO TOMyCTUMOW KOHIICHTPAIUN
JlabopaTopHbIe 3aHATHA
JlabGopaTtopHnas pabora: “Unentudukaius opraHMuEeCKuX COSAMHEHUH OTICIBHBIX KJIaCCOB”
WNnentuduxaius opraHM4ecKUX COeIMHEHUHN OTAEIbHBIX KJIaccoB (Ha MpUMeEpe albJeru0B, Kpaxmara,
YKCYCHOM KHCJIOTHI, O€JIKOB W T.I.) C HCHOJIB30BAaHHEM HUX (QPHUIUKO-XUMHUYECKUX CBOICTB U
XapaKTepHBIX KayeCTBEHHbIX peakuui. Jlemarypauus Oenka npu HarpeBaHuu. LI[BeTHble peakuuu
0enkoB. BO3HHMKHOBEHHE AHATUTHYECKOTO CHTHANa C TOYKU 3PEHHS] XMUMHUYECKHUX IPOILIECCOB MpPH
MIPOTEKAHUH KAaYECTBEHHOU PeaKIiy, MO3BOJISIIOIIEH HACHTU(PUIIMPOBATH MPEATIOKEHHbBIE OpraHu4ecKre
BEIECTBA
Pasnea S.
Kunernueckue u TepMoJUHAMUYECKHE 32aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKiuii
CkopocTh Conepxanue y4eOHOro Marepuasia OK 01
XUMUYECKUX OK 02

TeOpeTI/I‘{CCKOC O6yLICHI/Ie
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peaxkuuil. CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT PA3IUYHBIX (PAKTOPOB: MPHUPOJIBI PEarupyrolluX BEIIECTB,
XuMHuueckoe KOHLIEHTPALMK pPEarupymrolluX BEIIECTB, TEMIEpaTypbl U IUIOIIAIM PEAKIUOHHONW IOBEPXHOCTH.
paBHOBeCHe TennoBbie 3G HEKTH XUMUYECKUX PEAKIHA. DK30- H SHAOTCPMHUECKUE, PEAKIINH.

OOpatumocth peakiuil. XUMHUYECKOE PaBHOBECHE U €ro CMEILIEHHE I0J JEHCTBHUEM pa3IM4HBIX

(axTOpOB (KOHIIEHTPAIMS PEareHTOB WU MPOIYKTOB PEaKIUH, JaBJICHHE, TEMIIEPAaTypa) ISl CO3IaHHS

ONTUMAJIbHBIX YCIIOBUN IIPOTEKaHUs XUMHUecKuXx nporeccoB. [Tpunnun Jle [llarense

IIpakTu4eckue 3aHATHS OK 01

OK 02

Pemenne npakTUKO-OpMEHTHPOBAHHBIX 3a/JaHUN Ha aHanu3 (PaKTOpOB, BIMSIOMIMX Ha HM3MEHEHHE

CKOPOCTH XMMHYECKON peakluu, B T.4. C TO3UIMHA IKOJOTUYECKH 11€JIECO0OPA3HOT0 MOBEJIEHUS B OBITY

U TPYAOBOH JIE€ATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 3/I0pPOBbS U OKPY’KaIOIIEH IPUPOTHON Cpeibl.

Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHnuna Jle-Illarense st

HaX0XJCHHUS HaIpaBJIEHUs CMEILIEHUS paBHOBECHS XMMHMUYECKOM peakuud M aHaiu3 (aKTopos,

BIIUSIIOLIMX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS

Pa3nen 6. PacTBopsl

Tema 6.1. Conep:xaHue yueOHOro MaTepuaja OK 01
[Tonsartue o OK 02
pacTBOpax Teopernueckoe o0ydeHHE OK 07

PactBopenne kak ¢uzmko-xumudeckuii mporecc. PactBopel. CrocoObl MPUTOTOBIEHUS PACTBOPOB.

PactBopumocts. MaccoBass oyt pacTBOpeHHOro BemiectBa. (CMbICT IOKa3aTens MPeAesIbHO

JOIYCTUMOM KOHIEHTPAIUHU U €70 UCIOJIB30BaHUE B OLIEHKE HKOJIOTMYECKOI 0€301acHOCTH.

[IpaBuna 3K0JIOTUYECKH 11€7eco00pa3HOr0 MOBEACHUS B OBITY W TPYIOBOM AESATETLHOCTH B LIEJSIX

COXpaHEHUsI CBOETO 3/I0POBbsSI U OKPYXAIOLIEH TPUPOTHON Cpebl; ONAaCHOCTh BO3/ICHCTBUS HA KUBbIE

OpraHU3Mbl OIIPE/IETICHHBIX BEIIECTB.

Pemenune npakTuko-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUN Ha PACTBOPHI, UCMOIb3yeMble B OBITOBOI

Y MPOU3BOJCTBEHHOM JIEATEIbHOCTU YEJIOBEKA
Tema 6.2. Copep:xanue y4eOHOro MaTepuajia OK 01
Hccnenosanue OK 02
cBoifcts pactBopos |/1adopaTopHbie 3aHATHS OK 04

JIaGopatopHas pabota «IIpurotoBneHue pacTBOPOB».
[IpuroroBiieHre pacTBOPOB 3aaHHON (MaccoBOi, %) KOHIEHTpAUH (C MPAKTUKO-OPHEHTUPOBAHHBIMU
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BOIIPOCAaMU) U ONPEEIICHUE CPEbl BOAHBIX PACTBOPOB.
Pewrenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTI/IPOBaHlloe CocpiKaHuE (conepmanne NMPUKRJIAAHOTO MO)Iy.]IH)

Paznea 7. Xumus B ObITY U IPOU3BOJACTBEHHOM /1eSITEJIbHOCTH YeJI0BeKa 6 OK 01
OK 02

Xumust B ObITY U |Copep:kaHue y4eGHOro MaTepuasa 6 OK 04
MIPOM3BOICTBEHHOM OK 07
ACATEINBHOCTH Teoperuyeckoe o0yueHue 2
YeJI0BEKa

Hogeiimne gocTru)eHuss XkMUUECKOW HAYKH U XUMUYECKON TeXHOJIOTHH. Posib XumMuu B oOecriedeHun

9KOJIOTMYECKOM, SJHEPreTUYECKON U MUIIEBOI 0e30MacHOCTH, pa3BUTUU MeauliuHbl. [IpaBuia noucka u 6

aHalM3a XUMHUYECKOW WHGOpPMAIMM W3 pPa3IMYHBIX HCTOYHUKOB (HayyHas W ydeOHO-HaydHas

JIuTepaTypa, cpeicTBa MaccoBoil nHdopmarmu, cetb HTEpHET)

IIpakTuyeckue 3aHATHS

ITouck u aHanmM3 KEMCOB O NMPUMEHEHUM XWMHYECKHX BEIIECTB M TEXHOJOTHH C ydeToMm Oymymiei

npodeccHoOHAIbHOM ~ AEATEIbHOCTH MO0  TeMaM:  BaXHEHMIIME  CTPOUTENIbHbIE  MaTepHabl,

KOHCTPYKIIMOHHBIE ~MaTepHUalibl, KpPACKW, CTEKIO, KEepaMHKa, Marepuanbl Uil SJIEKTPOHHKH, 4

HaHOMaTrepuayibl, TEKCTUJIbHbIE BOJOKHA, HCTOYHMKMA HHEPIrUU, OPraHUYECKUE W MUHEpaIbHbIC

y1oOpeHus, JIeKapCTBEHHbIE BELIECTBA, OBITOBASI XUMHUSL.

3amuTa: [IpencraBienue pe3ynbTaToB pelieHus: KeHcoB B opMe MUHH-I0KIa/1a C pe3eHTaluei

IIpome:kyTOUHAS aTTeCTANMS 0 AMCIHUIJIMHE (3a4eT) 2

Bcero 72
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3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCHUATIIAHBI

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
oldecneyeHHIo

Jlns peanMzalud MPOTPAMMBbl  TUCHUIUIMHBI JTOJDKHBI OBITH TIPEAYyCMOTPEHBI
CIIEIyIOIINE CHEeUaNbHbIE MOMENICHUS: Y4eOHbI KaOMHET XUMHHM /WA y4eOHOMU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue y4eOHOro kaOuHera (HArJIsiAHbIe TOCOOUA): HAOOPHI
IIAPOCTEPKHEBBIX ~ MOJENIEd  MOJIEKYJ, MOJENH KPUCTAUIMYECKUX  PEUIETOK,
KOJUICKIIUM MPOCTHIX M CJIOXKHBIX BEIIECTB H/WIM KOJUICKIIUU MOJTUMEPOB; KOJUICKIUS
TOPHBIX TOPOJ U MHUHEpasioB, Tabnuiia Menzeneena, yueOHble (QUIbMBI, ITUGPOBHIE
o0Opa3oBaTebHbIE PECYPCHI.

TexHuyeckue cpeacTBa O0y4YeHHs: KOMIBIOTEp C  YCTpOWCTBaAMHU
BOCIIPOM3BEJCHUSI  3ByKa, TPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  DKPaHOM,
MYJIBTUMEIUNHAS TOCKA, YKa3Ka-TPe3eHTEP Il IPE3CHTAIIHI.

Oob6opynoBanue jgadopaTopuu M pado4YUX MeCT JaOOPATOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, MPEIMETHBIC U TOKPOBHBIC
CTeKJIa, MJIAHIIETHI JJI KalelbHbIX peakiui, GuibTpoBadbHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TMPOOHMPKH, pe3UHOBBIE TMpOOKH, ¢GoHApUKH, HAOOpP PpPEaKTHBOB,
CTEKJISTHHBIE TMaJlOYKH, INTATUBBI ISl MPOOMPOK; MEpHbIE UWIMHAPHLI, BOPOHKHU
CTEKJISTHHbIC, BOPOHKM JAeiUTeNbHbIe IuiauHapuueckue (50-100 mi), crynku ¢
nectukoM, (apdopoBble dYaIIKK, MHHIETH, (UIBTPHI OyMaXkHble, BaTa, MapJs,
4acoBbI€ CTEKJIA, DJICKTPOIUIUTKU, JTAa0OpaTOpHBIE INTATHUBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TIPUOOp I TONYYEHHUs Ta30B (WM MpoOHMpKa ¢ Ta300TBOJAHOM TPYyOKOii),
JepKaTean JUisi MPOOUPOK, CKISTHKHU JIJISi XpaHEHHUS] PEaKTUBOB, Pa3aTOYHBIE JOTKH;
xumudeckue crakadbl (50, 100 u 200 mi); mmarenu; NMUHUETHI, TUTCIbHBIC HIUIIIBI;
CEKyH0MepHI (TaliMephl), MepHbIe podupku (Ha 1020 mur) u mepHBIe KOTOBI (25, 50,
100 u 200 mu), BoastHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHBIE MaJOYKH; KOHMYECKHE
k01061 7151 TUTpoBanus (50 u 100 mit); UHAUKATOPHBIC TIOJOCKHU IJIsl onpenenenus pH
U CTaHJAapTHAsI MHJIUKATOPHAS LIKAJla; YHUBEPCAJIbHbIA UHANKATOP; nuneTku Ha 1, 10,
50 mn (unmu mosatopsl Ha 1, 5 u 10 M), OropeTku Il TUTPOBAHMS, MEIUIIMHCKUE
mmpuibl Ha 100-150 mut, nmaGopaTtopHble W/WIW aHATIWTHYECKHUE BeChl, pH-MeTpHi,
CYIIMIBHBINA KA, U JIp. TabopaTopHOe 000pyAOBaHHE.

3.2. UudopmannonHoe odecrieyeHne peaju3auuu NporpaMmmMbl

1. Jns peamusamuu mporpaMmbl OMOIMOTEUHBINH (OHA 00pa3oBaTEIHHOU
OpraHu3alMy JOJKEH MMETh IeYaTHbIE W/WIKM SJIEKTPOHHbIE 00pa3oBaTelIbHbIE U
MHQOpPMAIIMOHHBIE  PECYpChl,  PEKOMEHJOBaHHbIE  JJi1  KCIOJb30BaHUA B
o0pa3zoBaTeIbHOM Mpoliecce, HE CTapiie 5 JeT ¢ MOMEHTA U3aHus.
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2. PexoMmeHnayeMbie Me4YaTHbIC U3JIaHUs MO peanu3aiuu o0ieoopa3oBaTesbHOM
JTUCITUIUTHHBI TIPEJCTABICHBl B METOJUYECKUX PEKOMEHAAIMAX TI0 OpraHU3aIluu
o0y4eHusl.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOW IUCIUATLIVHBI

KOHTpOJIB N OLCHKa pPE3yJIbTATOB O6y‘leHI/IH OCYHICCTBIIACTCA MPCIIoaaBaTCICM

B TMpOIECCEe TMPOBEICHUS NPAKTUUECKUX 3aHATHA U Ja0OpaTOpHBIX padoT,
TECTUPOBAHUSI, & TAKXKE BBIMOJHEHUS OOYYAIOUIUMUCS HWHIAMBUAYAIBHBIX 3aJaHUM,
OPOEKTOB, HccleqoBaHu. Pe3ynbTaThl 00yueHUs ONpenesnsiioT, 4To oOydaroliuecs
JNOJDKHBI  3HATh, IOHUMATh M JIEMOHCTPUPOBATh IO 3aBEPUICHUM U3YUYCHHUS
JTUCIIUTUIUHBI.

s hopMupoBaHUs, KOHTPOJS U OLEHKU PE3yJbTaTOB OCBOCHHUS Y4YEOHOM
JTUCLUIUIMHBI UCIIOJB3YETCd CHCTEMA OILEHOYHBIX MEPONPHUATHH, MPEIACTaBIISIONIASL
co00l KOMIUIEKC Y4eOHBIX MEPOMPUATUH, COTJIACOBAHHBIX C pe3ybTaTaMH OO0y4YCHUS
u chopmymupoBanueix ¢ yderoM DI'OC COO (mpenMeTHbIE pe3yibTaThl IO

muciuiuinae) u @IrOC CIIO.

THnbl OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrar 00yyeHus .
MeponpusTHI
| | OcHoBHOE conep:kaHue
1 ®opmyIUpPOBaATH
Paznen 1. OcHOBBI pMyJHp
0a30Bble IOHATHUS H
CTPOeHMS BelllecTBa
3aKOHBI XMMHHU
1.1 [ OK 01 CtpoeHue aToMOB CocraBnars xumudeckue |1. Tect «CtpoeHue aToMoB

XMUMHUYECKUX JIEMEHTOB
U IPUPOJIa XUMUYECKOHN
CBSI3U

dbopMyIbl cCOeAMHEHUN B
COOTBETCTBUU CO
CTETNCHbIO OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB,
UCXO/sI U3 BAJIGHTHOCTU U
ANEKTPOOTPHUIATENEHOCTH

XUMHUYECKUX DJIEMEHTOB U
MIPUPOJIA XUMHIECKOU CBSZHY.

2. 3amayu Ha COCTABJIEHHE
XUMHYECKUX POpMYI
JBYXaTOMHBIX COCAMHEHUN
(oxcHuI0B, cynb(UI0B, TUAPUIOB
U T.IL.).

3. 3amanus Ha MCIIOJb30BaHHUE
XUMHYECKOH CUMBOJIMKH B
Ha3BaHUM COEAUHEHUM IO
HOMEHKJIAType MEKyHApOAHOTO
CO03a TEOPETUYECKON U
MPUKIATHON XUMUHU U
TPUBUAJIbHBIX Ha3BaHUM ISt
COCTaBJICHUS XMMHYECKHX
dbopMyn AByXaTOMHBIX
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

coeMHEeHUH (OKCHJIOB,
Cynb(pUIOB, THIPUIOB U T.II.) U
JpYrux HEOPraHUYECKUX
COCIMHECHUH OT/ACIIPHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuna J[.U.
MenneneeBa

XapakTepu3oBaTh
XUMHNYECCKHEC 3JICMCHTHI B
COOTBCTCTBHH C UX
MI0JIO’)KEHHUEM B
NIEPUOIUYECKON CHCTEME
XUMHNYECKHUX JJIEMCHTOB
J.N. Menneneena

1. Tect «Mertamnueckue /
HEMETAJUTMYECKUE CBOMCTBA,
AIEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K JJIEKTPOHY
XUMHYECKHX JICMECHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHEM H TIOJIOKEHUEM B
NIEPUONYECKON CUCTEME
XHMHUYECKUX djiemenToB J[. 1.
MeHeneeBay.

2. IlpakTryeckue 3aJjaHus Ha
YCTaHOBJICHUE CBSI3H MEX]TY
CTPOCHHEM aTOMOB XUMUYECKUX
3JIEMEHTOB U MEPUOJUYECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX IEMEHTOB U UX
COEJIMHEHUHN B COOTBETCTBUH C
nojoxxenueM Ileproanueckoit
CHUCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIEC
TEOpPETUYECKHUE 3aJ]aHus Ha
XapaKTepHU3aLMNI0 XUMUYECKUX
3JIEMEHTOB: «MeTamudyeckue /
HEMETaJUIMYEeCKUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX JIEMECHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOEHUEM U TI0JIO)KEHHUEM B
NEPUOAUYECKON CUCTEME
XUMHYECKHX JIEMEHTOB

J.1. MennaeneeBay

Paznen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuui

KonTposbnas padora
«CTpoeHue BemecTsa u
XHMHYeCKHe peakuun»

2.1

OK 01
OK 04

THnbl XUMHYECKUX
peakuui

CocTaBisiTh pCaknuu
COCANHCHUA, PA3JIOKCHUA,

1. 3agaun Ha cocTaBIECHUE
YPaBHEHUH PEaKIUM:
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

oOMeHa, 3aMelCHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTCIIbHBIC
peaknuu

— COCIMHEHUS, 3aMEeIIICHUS,
pa3ioxeHus, 0OMeHa,

— OKHUCIIUTEIHHO-
BOCCTAHOBUTCIIbBHBIX peaKquI C
UCII0JIb30BaHUEM METOIa
AJIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEIlECTBA WM 00BbEMA

Ta30B IO U3BCCTHOMY KOJIMYCCTBY

BELIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLUU BELIECTB; PACYETHI
Macchl (00BpEMa, KoTMIecTBa
BEIIIECTBA) MPOJTYKTOB PEAKIIHH,
€CJIM OJIHO M3 BEIIECTB UMEET
IPUMECH

2.2

DIIEKTPOJIUTHYECKAS
JMCCOLIMAIUs M1 MIOHHBIN
oOMeH

CocTraBiATh ypaBHEHUS
XUMUYECKUX peaKIH
HMOHHOTO 0OOMeHa ¢
y4acTHEM
HEOPraHMYECKUX BEIECTB

1. 3amaHus Ha cOCTaBJICHUE
MOJIEKYJISIPHBIX U MOHHBIX
pEeaKkui ¢ y4aCTUEM KHUCIIOT,
OCHOBaHHI U COJICH,
YCTaHOBJICHUE U3MCHECHHS
KHCIIOTHOCTH CPEIbI

2. JJaboparopnas padota "Tursl
XUMHYECKUX peakiui'

Pasznea 3. Ctpoenue u
CBOMCTBA
HEOpraHuYecKuX
BellleCTB

HUccaenoBarsb cTpoeHue u
CBOMCTBA
HEOPraHUYecKHuX
BelllecTB

KonTpoasHnasi padora
«CBoOICTBa HEOPTAHUYECKUX
BellecTB)

24




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
HA3BAHHME HEOPTAaHMYECKUX
BEILIECTB UCXO/I U3 UX
XUMHUYECKOH (OPMYJIIBI UITH
COCTaBJIEHUE XUMUYECKOU
(bopMysIbl UCXOS U3 Ha3BaHUSA
BEILIECTBA [0 MEXIYHAPOJIHOU
WJIM TPUBUAIBHOU
HOMEHKJIaType».

2. 3amaun Ha pacyeT MacCOBOM
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
OIpeaeIeHNEe XUMUYECKOU
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 M
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 METAJJIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHUYeCKUX KHUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
COJIeH, XapaKTePU3YIOLIUX UX
CBOMCTBA ¥ CITOCOOBI MOTyUYESHHUSI.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHUE 3a/IaHUs 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
UIACHTU(DHUKAIIH.
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 3JIEMEHTHOTO 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 CTPOCHHSL.

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
YPaBHEHUSIM peaKkuil 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, |KAYECTBEHHBIC PEAKIIMK  [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:
“Unentudukanuisi OpraHnyecKux
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 XMMUUYECKUX |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 peaKuu
CMellleHHE XUMUYECKOT0 |1 aHalu3 (GaKkTOPOB, BIUSIOLUINX
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. [IpakTUKO-OpUEHTHPOBAHHBIC
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
JIeITEIBHOCTH YeJIOBEKa C
MO3UIIMH DKOJOTHUECKON
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. HoBrele MaTepuabl i
COJIHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pPacCTUTENbHBIX TPENapaToB
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