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1. OBIIASI XAPAKTEPUCTHKA PABOYEWM ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCIUIIIIMHBI «XAMHU»

1.1. Mecto MCUMIUIMHBI B CTPYKType OCHOBHOIl mnpodeccHoHaIbHON 00pa3oBaTeIbHOM
NpOrpaMMsl

Oo6meoOpa3oBarenpHast ~ OUCHUIUINHA ~ «XWMHS»  W3ydaeTcss Ha  0a30BOM  ypOBHE B
0011e00pa3oBaTeIbHOM IHKIIE YIEOHOTO IIaHa OCHOBHON MPOQecCHOHAEHON 00pa30BaTeIbHON MPOrpaMMBI
YKPYITHEHHBIX ~ TPYymIl  crnenuaibHOcTed /  mpodeccumit:  35.02.16  Dxcrutyaranmus W PEMOHT
CEJIbCKOXO03SIHCTBEHHOM TEXHUKH U 000PYI0BaHUSI.

TpynoeMKOCTh TUCHUTUIMHBI «XHUMUS» Ha 0a30BOM ypOBHE cocTaBisieT 78 4aca, u3 KoTopbix 70 yacos
— 0a30BbIil MOayJNb (6 pasaenoB) u 12 yacoB — mpukiIagHod Moxynb (1 paszjmen), BKIIOYAIONIMNA MPAKTHKO-
OpPUECHTUPOBAHHOE COAEPKaHHE KOHKPETHOM MPOQECcCHH WK CTIEHUATBEHOCTH.

[IpuknamHoit Momynms BKJIOYaeT ofuH pasgen. Pasmen 7 «Xumust B OBITY W TPOW3BOJCTBEHHOMN
JIESATEIbHOCTH YeIIOBeKa» peanmu3yeTcsl s BceX NpoQecchil/CrenualbHOoCTell Ha Marepualie Keucos,
CBSI3aHHBIX C DKOJOTMYECKOH O€30MacHOCTBIO M OLIEHKOW IOCIEACTBUA OBITOBOW M TPOHM3BOACTBEHHOM
JIESATEIbHOCTH, TI0 OTpacisaM Oymymieit mpodecCHOHATFHON AeSITETFHOCTH O0YYarOIINXCSL.

[lepuon oOydeHHss W pacnpefelicHHE IO ceMecTpaM OIpeesieT o0pa3oBaTellbHAasl OpraHU3aLus
CaMOCTOSITETFHO, C YY€TOM JIOTHKH (POPMUPOBAHUS TIPEIMETHBIX PE3YIBTATOB, OOMNX U MPOPECCHOHAITBHBIX
KOMIIETCHIINH, MEXIPEIMETHBIX CBsI3€d ¢ JOpyrMMH AWCHHIUIMHAMA — 0OIeoOpa3oBaTeNbHOTO |
o01IenpodeccCHOHATLHOTO IUKIIOB YU4EeOHOT0 TIaHa.

1.2. lean 1 muIaHUpyeMble pe3yJbTaTbl 0CBOCHUS JUCHUILIUHBI

1.2.1. lesu v 3a1a494 AMCUUTIIIMHBI

DopMUPOBAaHUE Y CTYACHTOB IPEACTABICHHUS O XMMHUYECKON COCTABISAIOIIEH €CTECTBEHHO-HAYyUYHOU
KapTUHBl MEpa KaK OCHOBBl TPHHSATUS pEHICHWH B J>KU3HEHHBIX W TPOM3BOJCTBEHHBIX CHUTYAIUSX,
OTBETCTBEHHOTI'O ITOBEICHUS B IPUPOIHON CpeIE.

3agauu TUCHUTLINHBI:

1) chopMupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAaHWS XMMHYECKUX IPOIECCOB U SBICHUH B
OKpY>Kalollel cpefie, LeIOCTHONH HaydHOU KapTUHBI MUPa, B3AUMOCBSI3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHUSI COCTABISTH (YOPMYJIBI HEOPTaHMUYECKMX M OPraHUYECKUX BEIECTB, YpPaBHEHHUSI
XUMHYECKUX PEaKIuii, O0BSICHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKHUX IKCTIEPUMEHTOB,

3) chopMHUpPOBATh HABBIKK MPOBEACHUS MPOCTECHIIIMX XUMHUSCKUX IKCIICPUMEHTAIbHBIX UCCIICIOBAHUI
¢ co0Omro/IeHreM TpaBuIT 6€301MacHOT0 O0pallleHHs ¢ BeeCTBAMH U JIAOOPATOPHBIM 000PYAOBaHHEM;

4) pa3BUTh YMEHUS HCIIOJIB30BaTh HHPOPMAIIHIO XUMHUECKOTO XapaKTepa U3 Pa3InIHbIX HCTOYHHUKOB;

5) chopmupoBaTh yYMEHHS MPOTHO3MPOBATH TOCIEACTBUS CBOCH JCSITEIBHOCTH W XUMHYCCKHX
MIPUPOJTHBIX, OBITOBBIX M MTPOU3BOICTBEHHBIX TPOIIECCOB,;

6) chopMupoBaTh TOHUMAHHE 3HAYUMOCTH JOCTIDKEHHUH XUMHYECKONM HAayKH M TEXHOJOTHH I
Pa3BUTHUS COIMATBLHOM U PON3BOJICTBEHHOM Cep.



1.2.2. pe3yabTaThl 0CBOEHHUsI 00111e00pa3oBaTeIbHON JUCHUTIUHLI B c00TBeTcTBHU ¢ PT'OC CIIO u Ha ocnoBe ®I'OC COO

Kon n Ilnanupyembie pe3yJibTATHI 0CBOECHUS AU CHUIIHHBI
HaNMEeHOBaHUe
qmpMpreMbluX O6ume’ JIMCHMIIHHAPHbIE
KOMIeTeHIH i
OK01. B yacTu TPyA0BOr0 BOCIMTAHUA: - BJIaJICTh CUCTEMOW XUMHUYECKUX 3HAHWA, KOTOpAas BKIIOYAET: OCHOBOITOJIATAIOIIUE
Bribupars - TOTOBHOCTH K TpPyLy, OCO3HAHHC IICHHOCTH | TIOHATHs (XMMHYCCKHUH 3JIEMCHT, aToM, 3JEeKTpOHHas 00oj0o4ka atoma, s-, p-, d-
CHOCOOBI MacTepcTBa, TPyIoIooue; AJICKTPOHHEIC opouTanu aTOMOB, WIOH, MOJIEKYJIa, BaJICHTHOCTb,
pelICHUuA 3aaa4 - T'OTOBHOCTbH K aKTHUBHOM ACATCIIBHOCTH | SJICKTPOOTPULIATEIIbHOCTD, CTCIICHb OKHUCJIICHUA, XUMUYCCKas CBA3b, MOJIb, MOJIApHAs
npo(eCCHOHANBH | TEXHOJOTMYECKOH W COIMANBHOW HAMpPaBICHHOCTH, | MAacca, MOJISIPHBIA 00BEM, YIIICPOIHBIN CKeNeT, PYHKIMOHATbHAS TPYIINa, PauKal,
Ol JICATENILHOCTH | CIOCOOHOCTh ~ MHHUIMHMPOBATh,  IUIAHUPOBATh W | H30MEPHS, U30MEPbI, TOMOJIOTHYECKHUI PSIJl, TOMOJIOTH, YTIIEBOIOPOIbI, KUCIOPO- 1
IIPUMCHUTCIILHO CaMOCTOATCJIbHO BBIMIOJIHATL TaKYIO NCATCIBbHOCTD, a30TCoACpIKAIUC COCANHCHUSA, 6I/IOJIOI‘I/I‘ICCKI/I AdKTHBHBIC BEUIICCTBA (YFHCBOI[BI,
K Pa3IUYHBIM - MHTEpeC K PasiuuHbIM chepaM MpoPecCHOHANBHON | )KHUPBI, OCNKH), MOHOMEp, MOIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISPHBIC
KOHTEKCTaM JIeSITeTIbHOCTH, COCJIMHCHUSI,  KPUCTAJUTMYECKAsh  pelieTKa, TUMbl  XUMHYECKUX  PEaKIHi
Osaagenue YHHBEpPCAJIbHBIMH y4eOHbIMH | (OKHCIUTENFHO-BOCCTAHOBUTENLHBIE, 9K30-U SHAOTCPMHUYECKHE, PEAKIIMA HOHHOTO
MO3HABATEIbHBIMH J€HCTBUAMU: oOMeHa),  pacTBOp,  OJJMEKTPONUTHI,  HEIJCKTPOIMTBI,  DJIEKTPOIUTHUYECCKAS

a) 0a3o0Bble JJOrHYecKUe e CTBUS:
- CaMOCTOSITENBHO (OPMYIUPOBATh U AKTYaJIM3UPOBATH
npobieMy, paccMaTpHUBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIICCTBCHHBIA MPHU3HAK  HJIH
OCHOBaHMS JUISI CPaBHCHHWS, KIacCHPUKAIMH |
0000IIIeHHS;

- OPENENATh UEIH NEATEIbHOCTH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU UX JOCTUKECHUS;

- BBIBISITH 3aKOHOMEPHOCTM M TIPOTUBOpPEUHS B
paccMaTpUBaeMbIX SIBIICHUSX;

- BHOCHUTHb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBUE pPE3YyJbTATOB LEJISAM, OLIEHMBATh PHUCKU
IMOCJIEICTBHI IEATEILHOCTH;

- pa3BUBaTh KpPEAaTHMBHOE MBIIUICHUE NPHU PELICHUU
JKU3HEHHBIX MPOOIIeM

JUCCOLMALNS, OKHUCIUTEIb, BOCCTAaHOBUTEIb, CKOPOCTh XHMMUYECKOM peakiuu,
XMMHMYECKOE pPaBHOBECHE), TEOPUM M 3aKOHBI (TEOpPHS XHMHUYECKOTO CTPOEHUS
oprannyeckux  BemecTB A.M. bByriepoBa, Teopus  3JEKTPOIUTHUECKOMN
qucconmanuy, nepuoandeckuid 3akoH M. MengeneeBa, 3aKOH COXpaHEHHS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XUMHH, (DaKTOIOTHUECKHE
CBEJICHHUS O CBOHCTBaX, COCTaBe, IOJIy4Y€HMH M OE30MacCHOM HCIOIb30BAHUH
BRXHEHIINX HEOPraHWYECKUX W OPraHMYECKHX BELIECTB B OBITY M IMPAKTUYECKOM
JeSITETbHOCTH YEJI0BEKa;

- YMETh BBISABISITH XapaKTepHbIE NMPU3HAKKW M B3aUMOCBSA3b M3YyUEHHBIX MOHATHH,
MPUMEHATh COOTBETCTBYIOLINE TIOHATHS TPU ONHMCAHWU CTPOEHHS M CBOWCTB
HEOPraHMYeCKHX M OPraHWYeCKUX BEIIECTB M WX MPEBPAILEHHUH; BbISBIATH
B3aMMOCBSI3b XMMUYECKHUX 3HAHUM C TOHATHSAMHU M MPEICTaBICHUSMHU JPYTHX
€CTEeCTBEHHOHAYYHBIX IIPEMETOB;

- YMETh HUCIIOJIb30BATh HAUMEHOBAHUSA XMMHUUYECKUX COEIMHEHUN MEXITYHapOAHOTO
COI03a TEOPETHUYECKON U MPUKIIAJHON XMMHHU U TPUBHAIBHBIE HA3BAaHUS BaXKHEHIINX

! YKa3bIBAIOTCS INYHOCTHBIC 1 MeTanpenmeTHeie pe3ynbraTsl u3 ®I'OC COO (B mocnenneit penakuuu ot 12.08.2022) B oTriiaronsHo# dhopme, hopMupyemble 00meodpazoBaTeabHOM

JUCIUATIIINHON

2 o
I[I/ICIII/IHJ'H/IHapHLIG (HpeﬂMeTHLIC) PE3yJIbTAaThl YKa3bIBAOTCA B COOTBETCTBUN C METOJUKOMU MPpETIoJaBaHUA JUCHHUIIINHBI




0) 0a30BbBIE HCCIE0BATENbCKIE AeHCTBUS:

- BIAQJETh HaBBIKAMHA Y4eOHO-HCCIIEIOBATEILCKOW |
MPOEKTHOW JACATEIBHOCTH, HaBBIKAMU pPa3pEIICHUS
npobiem;

- BBIABJIATH IPUYUHHO-CIICICTBEHHBIC CBS3HM U
aKTyaJqu3upoBaTh 3a/lady, BBIIBUTAaTh TUIIOTE3Y €€
pellIeHus, HAaXOAUTh apPryMEHThI JJIs J0Ka3aTelhCTBa
CBOMX YTBEpPXICHHH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU
pEIICHIS;

- aHAJM3UPOBATH MOJIYYCHHBIC B XOJE PEIICHUS 3a1auu
pe3ynbTaTHl, KPUTHUYECKH OIICHUBATH ux
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

- YMCTh INEPCHOCUTH 3HAHMA B IIO3HABATCIIBHYIO H
MPAKTHYECKYIO O0JIACTH KU3HEACATSIHLHOCTH;
- YMETb HUHTETPUPOBATH 3HAHHUSA U3
MPEIMETHBIX 00JIaCTelH;

- BBIBUTaTh HOBBIE WICH, NpEUIaraTh OpUTHHAIHHBIC
MOJIXOJIbI ¥ PEIICHNUS;

- CITOCOOHOCTD MX HCIIOIH30BAHMUS B ITO3HABATEILHOHN H
COIMATIbHOU TIPAKTHUKE

pa3HbIX

BelIecTB (3TUIICH, alleTHIIeH, TIUIeprH, (heHol, (hopManbIeru, YKCyCHasK KUCIOTa,
TJIMLUH, YTapHbBI ra3, yrJeKUCIbli ra3, aMMHAaK, TalleHash M3BECTb, HEralleHas
W3BECTh, NHUTHEBAs COJNA M APYIHX), COCTAaBIATH (OPMYJIBI HEOPraHHMYECKHX H
OpPraHUYeCKUX BEILECTB, YPABHEHUS XUMHUYECKHX PEaKLUUi, OOBACHATH UX CMBICT,
MOATBEP)KIATh XapaKTEPHbIE XUMHUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIUMHU
SKCTIEPUMEHTAMH U 3alUCSIMUA YPaBHEHHH XUMHUYECKUX PeaKluii;

- yMeTh YCTaHABIMBATh NPUHAUICKHOCTb HW3YYEHHBIX HEOPTraHWYEeCKUX U
OpPraHHMYECKUX BEIIECTB K OIPENENECHHBIM KilaccaM U TIpyIllaM COeIWHEHUH,
XapakTepU30BaTh HX COCTAaB U BaKHEHMIIME CBOMCTBA; OINpPENeNsATb BUABI
XMMHUYECKUX CBs3el (KOBaJIeHTHAas, MOHHAS, METaJIMYecKas, BOAOPOIHAs), THIIBI
KPHCTAIUIMYECKHUX PEIIETOK BEIIECTB; KJIacCU(PUUNPOBATh XMMUUECKUE PEAKIINY;

- cthopmupoBaTh NpEeACTaBICHHUS: 0 XUMHUYECKOUN COCTAaBJISIFOLIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMUH B IIO3HAHUU SIBJICHUN IIPUPOJBI,
B (OpPMHpPOBaHUHM MBIIUICHAS W KYJIBTYphl JHYHOCTH, €€ (DYHKIMOHATHHOM
TPaMOTHOCTH, HEOOXOAMMOW Uil PEIICHHUs] NMPAKTUYECKUX 3aJad M SKOJIOTHYECKU
000CHOBaHHOT'O OTHOIICHUSI K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpee;

- yMeThb MpPOBOJUTH pacyeTbl 10 XUMHYECKHM QOpMyliaM U YpaBHEHHSIM
XUMHAYECKHUX PEaKIM C NCTIONb30BaHUEM (PU3NUECKUX BETUUNH, XapaKTePU3YIOIINX
BEIIeCTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIC YCIIOBHSA)
ra3oB, KOJIMYECTBA BEIICCTBA; UCIOJIb30BATh CHCTEMHbIC XUMHUYECKHE 3HAHUS JUIS
OPUHATHS PELIEHWH B KOHKPETHBIX JKM3HEHHBIX CHTYalUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnons3oBath
COBpEMEHHBIE
cpezacTBa
TIOWCKa, aHAIIH3a
u
HUHTEPIPETAIIUU
uHQOpMAITUH U
MHQOPMAIIOHH
bI€ TEXHOJIOTUU
JUTSI BBITIOJTHEHHS
3aa4y
npohecCHOHAIBH
OU NIeSITEIILHOCTH

B 001acTH IEHHOCTH HAYYHOTO MO3HAHUSL:

- c(hopMHUPOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKd W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
Maiore  KyJNbTYyp, CIHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAaHUE S3bIKOBOM M YUTATEIbCKOU
KyJbTYpbl KaK CpEJICTBA B3aUMOJACHCTBUS MEXKIY
JIIOABMU U MTO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAy4YHOW JesTeNbHOCTH,
TOTOBHOCTH OCYIIECTBIISTh MPOEKTHYIO u
UCCJIEIOBATENBCKYIO IEATENBHOCTh MHANBHUIYaIbHO U B
rpymnre;

Osaagenue YHHBepCcaIbHbIMH Y4eOHBbIMHU

- YyMETh IUTAHUPOBATh W BBIMOJHATH XHUMHYECKUH SKCIEPUMEHT (IIpeBpaICHUS
OpPraHWYECKUX BEIECTB NPHU HArpeBaHWH, TOJIYYCHHE STHIIEHA W HW3YyYCHHE ero
CBOICTB, KaueCTBEHHBIE DPEAKIIMM Ha aNbJETHJbI, Kpaxmal, YKCYCHYIO KHCIOTY;
JICHaTypalus OCJIKOB IPH HArpeBaHWHU, I[BETHBIC PEaKIMU OCJIKOB; IMPOBOIMTH
peaxkiuu MOHHOTO OOMEHa, ONpeNessaTh CpPely BOAHBIX PACTBOPOB, KA4eCTBEHHBIE
peakiuu Ha cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
JKCIIEpUMEHTaIbHBIE 3amaud 1o TemamM "'Mertamue" u  "Hemeramwiel") B
COOTBETCTBHHM C MPaBUIIAMU TEXHUKH 0€30IIaCHOCTH MPHU OOpallleHHH C BEIIeCTBAMHU
u 1abopaTOpHBIM O00OpYNOBAaHHEM; TIPEACTABIATh PE3YJIBTAThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3allUCH ypPaBHEHHH COOTBETCTBYIOIIMX PEAKIUH |
(hopMyJIUPOBATh BHIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAIM3MPOBATh XMMHUYECKYI0 HH(OpPMAIUIO, IMONyY4aeMyH M3 pPa3HBIX
MCTOYHUKOB (CPEJICTB MacCOBOW MH(popMaIiu, cetb HTEpHET u npyrue);

- BIQJCTh OCHOBHBIMHA METOJAMH HAyYHOTO TO3HAHHS BEIIECTB M XHUMHYECKHUX




NMO3HABATEIbHBIMH JefiCTBHSIMH:

B) padoTa ¢ uHpopManmeii:

- BIAAETh HABBIKAMU MONYYCHUS HWHPOPMALUHN U3
WUCTOYHUKOB  Pa3HBIX  THIIOB,  CAaMOCTOSTEIHHO
OCYIIECTBIISITH TIOMCK, AaHAM3, CHCTEMAaTH3AIMI0 M
MHTEpIpEeTalii0 HHPOPMALUKN PAa3NUYHBIX BHIOB U
(dhopM npeCcTaBICHYS,

- CO371aBaTh TEKCTHI B PA3IMYHBIX (opMaTax ¢ y4eToMm
Ha3HAaueHWs WHQOPMAIMM W IIEJIEBOW ayTUTOPHH,
BBIOMpasi ONTUMANBHYIO (QOpPMYy MpEACTABICHUS U
BU3YaJIU3aIINH;

- OLICHUBATh JOCTOBEPHOCTD, JETUTHMHOCTh
WHQOPMAIUH, €€ COOTBETCTBHE IIPABOBBIM U MOPAJIbHO-
THYECKHM HOPMaM;

- HCHONB30BAaTh CpPEACTBA HMH(MOPMAIIMOHHBIX |
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B peICHUN
KOIrHUTUBHBIX, KOMMYHHUKAaTHUBHBIX u
OpTaHM3AIMOHHBIX 33/1a4 C COONIOIEHNEM TpeOOBaHUI
OPrOHOMHUKH, TEXHHKH O€30IacHOCTH, THTHEHHI,
pecypcocOepekeHrs, MPAaBOBBIX W ITUYECKUX HOPM,
HOPM HH(pOPMAIIMOHHOHN 0€3011acHOCTH;

- BJI/ICTh HABBIKAMU PACIO3HABAHUS U 3aIINUTHI
uHQopMaIuu, HOOPMAIIHOHHOW 6€3011aCHOCTH
JIMYHOCTH,

SIBJICHUH (HAOJFOICHHE, U3MEpEHNE, SKCIIEPUMEHT, MOACITNPOBAHHE);

- yMeThb MPOBOJUTH pAacyeThl 10 XUMHYECKHM (QOpMyllaM U YpaBHEHHSIM
XUMHYECKUX PEAKIUI ¢ UCTIOIb30BaHHEM (DU3MUECKUX BEITUYMH, XapaKTCPU3YIOIIUX
BEIICCTBA C KOJIMYECTBCHHOM CTOPOHBI: MacChl, 00ObeMa (HOpMasbHBIC YCIOBHUS)
ra3oB, KOJMYECTBA BENICCTBA; MCIOIB30BaTh CUCTEMHBIC XHMUYECKUAE 3HAHUS IS
MPUHATUS PEIICHUA B KOHKPETHBIX JKM3HCHHBIX CHUTYaIlUSX, CBS3aHHBIX C
BEIICCTBAMHU U MX TPUMCHCHUEM

OK 04.
DddexTuBHO
B3aMMO/ICHCTBOB
aTth 1 paboTaTth B
KOJIJICKTHBE U
KOMaHJIe

- TOTOBHOCTb K CAaMOPAa3BHUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOTpEeNIEHHIO;

-OBJIAZICHUE HAaBBIKAMH y4eOHO-HCCIIEeI0BATEIBCKOH,
MPOEKTHOM M COLIMATBHOM AEATEILHOCTH;

OBnanenue YHHUBepCATbHBIMH
KOMMYHUKATHBHBLIMH JIEHCTBHSIMH:

0) cOBMeCTHAf AeATeJbHOCTD!

- TOHMMAaTb M  MCHOJB30BaTh  IPEUMYLIECTBA
KOMaHJJHO! M MHIUBHTyaTbHON PabOTHL;
- TpPUHMMATh LEJIH COBMECTHOH  JI€ATEIBHOCTH,

OpraHU30BHIBATh U KOOPAMHHUPOBATH ACHCTBUS MO €€
JOCTHXKEHUIO: COCTaBJISATh ILUIaH JICUCTBUH,

- yMeTb IUIAHUPOBATH M BBINOJHATH XUMHUYECKHH 3KCIIEPUMEHT (IIpEeBpAalLCHHUS
OpPraHMYECKUX BEIIECTB NPHU HArpeBaHWU, MOJIYYCHHE STHJIEHA W H3yYEHHE ero
CBOWCTB, KaueCTBEHHBIC PEAKLMM Ha ajbJEruibl, KpaxXMal, YKCYCHYIO KHCIIOTY;
JeHaTypauusi O€JKOB IpHM HarpeBaHUM, IBETHBIE PEAKLUUH OCJIKOB; MNPOBOAUTH
peaKkiuu HOHHOTO OOMEHa, OTPEACISTh Cpely BOJIHBIX PACTBOPOB, KaueCTBEHHBIE
peakinuu Ha cyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS; pelIaTh
9KCIEpUMEHTaNbHbIEe 3afadyun 1o temMam "Metamusl” u  "Hemeramnsl") B
COOTBETCTBHH C NIPAaBUIIAMH TEXHUKH O€30MACHOCTH MPU OOpaIeHUH ¢ BEIeCTBAMHU
U Ja0OpaTOPHEIM O00OPYIOBaHUEM; TPEACTABISITH PE3yJAbTAaThl XHUMHYECKOTO
9KCIIEpUMEHTa B (OpME 3aluCH YPaBHEHHH COOTBETCTBYIOUIMX pEAKUUH H
(opMynHpoBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTaTOB




pacmpenensiTb poJid C y4eTOM MHEHHH YYacTHHKOB
o0cyXIaTh pe3yabTaThl COBMECTHON pabOTHI;
- KOOpAMHHUPOBATb M BBINIONHATH PabOTy B YCIOBHSIX

peaIbHOTO0, BHUPTYaJbHOIO U  KOMOWHHUPOBaHHOTO
B3aMMOCHUCTBHS,

- OCYIIECTBISATh MO3UTUBHOE  CTPATErHYeCKOe
MOBEJCHUE B PAa3IUYHBIX CHUTYyallUsX, HPOSBISATH
TBOPYECTBO W BOOOpakeHHE, OBITh MHUIINATHBHBIM
OBJjiaieHHe YHUBEPCAJLHBIMH  PeryJssTHBHBIMU
JAeliCTBUSIMU:

) NpUHSATHE ce0s U APYTUX JIKojeii:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIIOACH pu
aHaJIM3€e Pe3yJIbTaToOB AEATEIbHOCTH;

- IpU3HaBaTh CBOE MPABO M MpPaBO APYrUX JIOJIEH Ha
OIINOKHU;

- pPa3BHBATh CIIOCOOHOCTH IOHUMATh MUD C TMO3UIUN
JIPYrOoro 4ejoBeKa;

OK 07.
CopeilicTBOBaThH
COXPaHEHHIO
OKpY>Karolen
cpepl,
pecypcocoepexe
HUIO, IPUMEHSITh
3HaHUA 00
U3MEHEHUH
KITuMaTa,
TIPUHIUTIBI
OEepEKITUBOTO
TIPOM3BO/ICTBA,
3¢ PEeKTHBHO
JIECTBOBAThH B
YpE3BbIYANHBIX
CUTYaIUsIX

B 00s1acTH 3K0JI0rH4Y€CKOr0 BOCIIMTAHMA:

- chOpMHPOBaHHOCTh  AKOJOTHYECKOW  KYJIBTYPHI,
NMOHUMaHWE  BJIHMSHUS  COLMAIBLHO-YKOHOMHUYECKUX
NPOLIECCOB HA COCTOSIHWE NPUPOJHONW M COLMAIBHON
Cpenbl, OCO3HaHHue rJ106aJIFHOTO xapakrepa
JKOJIOTMYECKUX MTPOOIIEM;

- IUIAaHWPOBAaHME M OCYILIECTBICHHWE JEHCTBUA B
OKpYy’KaloIlled cpelJe Ha OCHOBE 3HAHMA LeJer
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA,

AKTUBHOE HENpUATHE JACHCTBHUH, NPHHOCALIMX BpEX
OKpy>KarolLei cpene;

- yMEHHE  MPOTHO3MPOBATH
9KOJIOTHYECKUE  TIOCIENICTBUS
JIEHCTBUM, IPEOTBPAILATh UX;

- pacHIMpeHHe ONbITa JEATEIHHOCTH JKOJIOTHYECKON
HaNpaBJICHHOCTH;

- OBJIa/ICHUE HaBBIKAMH Y4eOHO-UCCIIEI0BATEIbCKOM,
MPOEKTHOM M COLIMANTBHOM AEATEILHOCTH;

HeOIaronpusTHbIE
npeANPUHIMACMBIX

- cthopmupoBaTh NpEACTABICHHUS: 0 XUMHUYECKOUN COCTAaBJISIFOLIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIY XUMUH B ITO3HAHUU SIBJICHUN IIPUPOJBI,
B (OpPMHPOBaHWUM MBIIUICHAS W KYyJIbTYPhl JMYHOCTH, €€ (PYHKIIMOHATIHHOM
TPaMOTHOCTH, HEOOXOJAMMOM ISl PEIIeHUs MPAKTHYECKUX 3a/lad W IKOJIOTHYECKH
000CHOBaHHOT'O OTHOIICHUSI K CBOEMY 3/I0POBBIO U IPUPOHOM Cpe/ie;

- yMeTh COOJIIO/IaTh MIPaBHJIa SKOJIOTUYCCKH 11EJIeCO00Pa3HOTo MOBEACHUS B OBITY U
TPYJOBOH NEATENLHOCTH B IIENISIX COXPAHEHUS CBOETO 3/I0OPOBBS W OKPYXKarolieh
MIPUPOJTHON CpPEJbl; YYUTHIBATH OMACHOCTh BO3JEHCTBHS Ha JXUBBIE OPTraHU3MEI
OIMPEACIICHHBIX BCHICCTB, MOHHMMAasA CMBICI ITOKa3aTCJIsa HpGI[GJ'IBHOfI ):[OHyCTPIMOP'I
KOHIICHTPAIIH




IKC...

3 .
K yka3zsiBatotcst B coorBercTBuu ¢ @I'OC CIIO peanuzyemoii npodeccnut / crieanbHOCTH




2. CTPYKTYPA U COJEPKAHUE OBIIIEOBPA3OBATEJBLHOW TUCHUIIIMHBI «XUMMUS»

2.1. O6beM TMCUHUIIUHBI U BUABI Y4eOHOH padoThl

Bun yyeOHoi padoTnl O0bem B yacax
O0nbem o0pa3oBaTeIbHON MPOrpaMMBbl JMCHUATIIHHBI 78

B T.4

OcHOBHOE cojiep:KaHne 70

BT. 4..

TEOpETHIECKOe 00yUCHHE 30
MPaKTUIECKUE 3aHSATHS 38

IIpodeccnonanbHO-OPUEHTUPOBAHHOE CO/lePKAHUE (COAEepPKAHUE

NMPHUKJIATHOTO MOIYJISA) 12
BT. 4.

TEeopeTHIecKoe 00ydeHue 2
MIPaKTHYECKUE 3aHATHS 10
IIpomMe:kyTouHas aTTecTamus (3a4eT) 2
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2.2. TeMaTHYeCKHIi TUIAH H CoAepKaHue TUCHUIIJINHBI «Xummus»

HaumenoBanue Conep:xanue yue0HOro MaTepuaJia (0CHOBHOE M NPodeccHOHATbHO-OPUEHTUPOBAHHOE), J1A00paTOPHbIE U Ob1eM 9aco dopMupyemble
. ‘beM 4acoB
pa3enoB U TeM NpakTHYecKHe 3AHATHS, MTPUKIATHON MOAYIb KOMIEeTEeHINH
1 2 3 4
OcHoBHOe cojiepsKaHue 70
Paznen 1. OcHOBBI CTPOEHUA BellecTBa 8
Tema 1.1. OcHoBHoOE coiep:KaHne 6 OK 01
CtpoeHne aToMOB
XUMUYCCKUX Teoperuueckoe o0yyeHue 2
JJIEMEHTOB H
npupoIa CoBpeMeHHass MoJenb CTpoeHus1 aroMa. CUMBOJIMYECKHM SI3bIK XUMHH. XUMUYECKUN 3JEMEHT. DJIEKTPOHHAA
XMMHYECKOH CBsi3u  |KoH(urypamnus aroma. Kimaccuukanus XUMHYECKUX dJIEMEHTOB (s-, P-, d-amemMenTsl). BaneHTHbBIE 37€KTPOHEL. 2
BasleHTHOCTB. DNEeKTPOHHAsI NIPUPOAA XUMUYECKON CBSI3H. DIEKTPOOTPULATENBHOCTh. BUIbI XUMUYECKOH CBSI3U
(xoBastleHTHAsI, MOHHAS, METAJUIMYECKasl, BOAOPOIHASI) M CIIOCOOBI ee 00pa3oBaHUs
IIpakTu4yeckue 3aHATUS 4
Pemenne 3amaHunii Ha MCIIOJNIB30BaHWE XWMUYECKOH CHMBOJIMKM W HAa3BaHWH COEAMHEHWUH 10 HOMEHKJIAType
MCKIAYHApOIHOro COro3a TeOpeTH‘IeCKOﬁ u HpHKHaZ[HOﬁ XUMUHU U TPUBHUAJIBHBIX Ha3BaHUU IJIs1T COCTaBJICHUS
XAMUYECKAX (OpMYNT JBYXaTOMHBIX COCTUHEHUH (OKCHIOB, CyIb(QUIOB, THAPWIOB H T.I.) W JPYyTUX
HEOPTaHMYECKUX COCTUHEHNU OTIEIbHBIX KIacCOB. 4
[IpakTnueckne 3ajgaHusi Ha YCTAHOBIEHUE CBS3M MEXIY CTPOSHHEM aTOMOB XHMHUYECKHUX OJJIEMEHTOB U
NEpUOANICCKUM U3MECHCHUEM CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COGI[I/IHGHI/Iﬁ B COOTBETCTBUHU C ITOJIOKCHUEM
[Iepuonnueckoit CUCTEMBI.
Tema 1.2. OcHOBHOe coiep:kaHue 4 OK 01
ITepuoanueckuit OK 02
3aKOH U Ta6J'II/IL[a HpaKTH‘IeCKI/Ie 3aHATHUA 2
J.1. MeHnneneeBa
ITepuoanueckas cucrema xumuieckux snemeHToB [[.1. Menneneea. ®usnueckuii cmbica [lepuoandeckoro
3axoHa J[.. MenzneneeBa. 3akOHOMEPHOCTH N3MEHEHHS CBOHCTB XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTBHIX U CJIOKHBIX BEILIECTB B COOTBETCTBUU C MOJOXKEHUEM XUMHUUECKOro 3emMeHTa B [lepuoandeckoit 2

cucreme. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuoaunueckoro 3akona /.M. Menaeneesa. [Iporuosst [1.11.
MeHaeHeeBa. OTKpBITI/Ie HOBBIX XUMHUYCCKUX JICMCHTOB.
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Pemrenne mpakTHKO-OPUEHTUPOBAHHBIX TCOPETHUECKHX 3aJaHU Ha XapaKTePU3aIlNI0 XUMUIECKHUX DJIEMCHTOB
«MeTamndeckne / HeMETaLTHYECKUE CBOMCTBA, JIEKTPOOTPHUIIATEILHOCTh XUMUYECKHX 3JICMCHTOB B
COOTBETCTBHHU C UX DJIEKTPOHHBIM CTPOCHUEM U TIOJIOKEHUEM B MEPUOANUECKON CUCTEME XUMUUECKHUX AJIEMEHTOB
.. MenneneeBa»

Paznen 2. XumMu4yeckne peakuuu

Tema 2.1. Tumsr
XUMHYECKUX
peakuui

OcHoBHOe co/iep:KaHue

TeopeTndeckoe o0yyeHue

Knaccudukanus u TUIIBI XHMUYECKUX PEaKIUi C y9acTHEM HeOpraHHMYeCKuX BelecTB. COCTaBlIeHUE YpaBHEHUH
peakuuii CoeTMHEHNS, pPa3oKeHH, 3aMeIIeHNs, OOMeHa, B T.4. PEaKIiil TOPEHUS, OKUCICHUSI-BOCCTAHOBIICHHSL.
YpaBHEHUs OKUCIEHUS-BOCCTaHOBNIEHUS. CTeneHp okuciaeHusl. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBlIeHUE U
YPaBHUBaHUE OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOIOM AJIEKTPOHHOT0 Oananca. OKUCIUTEILHO-
BOCCTAHOBUTENbHBIC PEAKIUU B IPUPOIE, IPOU3BOICTBEHHBIX MPOLECCAX U )KU3HEACITEIIbHOCTH OPraHU3MOB

IIpakTuyeckue 3aHATHS

KonnuectBennsle oTHOmEHWS B XUMHUU. OCHOBHBIE KOJHMYECTBEHHBIE 3aKOHBI B XMMHH W PACyeTHl IIO
YPaBHEHUSIM XMMHUYECKUX peakuui. Moib Kak eIuHHUIa KOJIWdecTBa BemiecTBa. MomsipHas Macca. 3aKOHBI
COXpaHEHHUs] Macchl M DHEPTUH. 3aKoH ABOrajpo. MomspHbelii 00beM ra3zoB. OTHOCHTENBHAS TUIOTHOCTH I'a30B.
PacueTsl Mo ypaBHEHUSIM XMMHYECKMX PEAKIMi C HMCIOJIb30BAHUEM MaccChl, 00beMa (HOpMallbHBIE YCIOBUS)
ra3oB, KOJMYECTBA BEILIECTBA

OK 01

Tema 2.2.
DIEeKTPOIUTHYIECKAS
JIACCOLHALUS 1
HWOHHBINA 00OMEH

OcHoBHOE CoA€epKaHue

TeopeaneCKoe oﬁyqe}me

Teopust MEKTPOTUTHYECKON nucconranui. MoHbL. DIeKTpOIUTHI, HEANEKTPOINTHI. Peakiuum MOHHOTO oOMeHa.
CocraBineHue peakunii HOHHOr0 oOMEeHa MyTEM COCTABJICHUS MX IOJHBIX U COKPALICHHBIX MOHHBIX YPaBHEHHM.
KucnotHo-ocHOBHBIE peakMy. 3aJaHNsl Ha COCTaBIEHNE HOHHBIX peakLnui

JlaGopaTopHble 3aHATHSA (He MPeTyCMOTPEHbI)

OK 01
OK 04
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KonTpoabHasn

CrpoeHue BelecTBa U XUMUYECKUE peaKLuU 2
padora 1
Pazngen 3. CTpoeHue U CBOIMCTBA HEOPTAaHUYECKHUX BelIeCTB 18
Tema 3.1. OcHOBHOe coiep:kaHue 6 OK 01
Knaccugukanmus, OK 02
HOMEHKJIATYpa H Teopernueckoe odyueHue 2 IIK...
CTpOEHHE
HEOPraHU4eCKUX .

[Ipenmer Heopranndeckoit xumun. Kinaccuduxanus HeopraHuuecKux BemecTs. IIpocTeie u ClI0KHBIE BELIECTRA.
BOIICCTB OCHOBHBI€ KJIACCHI CII0KHBIX BEIIECTB (OKCHUIBI, THAPOKCUABI, KUCIOTHI, COJIN). B3anMOCBs3b HEOpraHUYecKuX

BEIIECTB. ATperaTHbIe COCTOSHUS BemlecTBa. Kpucramumueckue u amopdHsie BemecTBa. THITBI KPUCTAIUTMYECKUX 2

peLIEeTOK (aTOMHasl, MOJICKYJIAPHAs, HIOHHAs, METAJUINYECKast). 3aBUCUMOCTD (PU3UUECKUX CBOWCTB BEIIECTBA OT

TUIA KPUCTAIIIMYECKON peIeTKH. 3aBUCMMOCTb XUMHUUECKOW aKTUBHOCTH BELIECTB OT BUJA XMMUYIECKOH CBA3U U

THTIA KPUCTAITMUECKOHN pemeTku. [TpuarHbl MHOrooOpa3us BelecTs

IIpakTuyeckue 3aHATHS 4

Homenknarypa HeopraHMYeCKHX BEIIECTB: HA3BaHUE BEIIECTBA UCXOS U3 UX XUMUYECKOH (hOpMYIIBI HITH

COCTaBJICHHE XUMHUUECKON (QOPMYJIIBI UCXO/S M3 Ha3BaHMs BelecTa o mexxayHapoauoii (MIOITAK) mnun

TPHUBUAILHOW HOMEHKJIAType.

Pemrenne mpakTHyeckMx 3alaHWii MO  KiIaccHUKAIMM, HOMEHKIAType U XUMHUYECKHM (opmyrnam

HEOPTaHWYECKUX BEUIECTB Pa3IMYHBIX KJIAcCOB (yrapHbBIN ras, yIJIeKHCIBIA Ta3, aMMHaK, TamieHas HM3BECTb, 4

HeTralieHas: U3BECTb, NMUTHEBAsi CoJa M JAPYIHX): Ha3blBaTh U COCTAaBIISATH (OPMYJIBI XMMHUYECKHUX BEIIECTB,

OTIpEIEIIATh IPUHAAJICKHOCTD K KIIaccy.

Hctounukn xummudeckoil HHpopManuu (CpeicTB MaccoBoi nHPopMaiun, cetb MHTepHeT U npyrue). [Touck

nHGOPMALIUH IO Ha3BaHUAM, HACHTU(DHUKATOpaM, CTPYKTYpHBIM (GopMyiam
Tema 3.2. ®uznko- | OcHOBHOe comep:kaHHe 10 OK 01
XUMUYECKHE OK 02
CBOMCTBA Teoperuyeckoe o0yuenue 6 IIK...
HEOPraHUYECKUX
BEIeCTB Mertamsl. O6uue ¢puzndeckne 1 XUMUYeCcKie CBOWCTBA MeTayIoB. CTIOCOOBI MOTy4eHus1. 3HaYeHNEe METAJUIOB U

HEMETAIJIOB B MPHUPOJIE U KU3HEIEATENIbHOCTH YeJIOBeKa M OpraHu3MoB. Koppo3usi MeTayioB: BUIBI KOPPO3UH, 2

CITIOCOOBI 3alIUThl METAJUIOB OT KOPPO3UHU
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Hemeramel. O0uue ¢usniyeckrue ¥ XMMHUYECKHE CBOMCTBA HEMETaJJIOB. THUIIMYHBIC CBOWCTBA HeMeTauIoB 1V —
VII rpymm. Knaccudukaius 1 HOMEHKIaTypa COSMHEHNH HeMeTaioB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B
pUpoe

XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHWUYECKHUX BEIIECTB (OKCHIIOB, THAPOKCHIOB, KHCIIOT, COJICH 1
Ip.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCTUHEHHH, BHICIIIUX OKCUJIOB H
TUAPOKCHIIOB

IIpakTHyeckue 3aHATHS

CocraBneHue ypaBHEHUH XMMHUYECKHX PEAKIMH C y4acTHEM IIPOCTBIX M CIOXKHBIX HEOPTaHMYECKHX BELIECCTB!
METaJUIOB U HEMETAJIJIOB; OKCHIOB METAJJIOB, HEMETAIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIIOT,
OCHOBaHU 1 aM(OTEPHBIX TUAPOKCHAOB; HEOPraHUUECKUX COJIEH, XapaKTepU3YIOLINX X CBOICTBA.

Pemienue npakTHKO-OPHEHTHPOBAHHBIX TEOPETUYECKUX 33JaHUI Ha CBOWCTBA, COCTAB, MOJYUYCHUE U Oe30I1acHOe
HCIOJIb30BaHUE BAXKHEHIINX HEOPTraHUYECKUX BEILECTB B ObITY U NPAKTHUECKON IEATETbHOCTH YEJIOBEKa

KonTpoasnas
padoTta 2

CBolicTBa HEOPTAHUYCCKUX BEIICCTB

Pasnen 4.

CTpoeHne M CBOMCTBA OpraHm4eCKux BeuecTB

24

Tema 4.1.
Kunaccuduxkarus,
CTpOEHHE U
HOMEHKJIaTypa
OPraHUYECKUX
BCIIICCTB

OcHOBHOe coep:kaHue

TeopeaneCKoe oﬁyqe}me

[losiBnenne u pa3BUTHE OPraHUYECKON XMMUM KaK Hayku. [IpenMeT oprannueckoil XuMun. MecTo 1 3HaueHue
OpPraHUYECKOW XMMHHU B CUCTEME ECTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHE KaK MOPSAIOK COETWHEHHMS aTOMOB B MOJIEKYJIE COTJIaCHO MX BajeHTHOCTH. OCHOBHBIE
MTOJIO’KEHUS TEOPHHM XMMHUYECKOTO CTPOEHUS] OPTaHUYECKHX coeauHeHni A.M. bytnepoBa. YTiiepoaHslil CKeleT
OpPraHUYECKOW MOJIEKYJIbI. 3aBUCUMOCTh CBOWCTB BEHIECTB OT XMMHYECKOIO CTPOECHMs MOyeKyd. M3omepusa u
U30MEpBI.

[lonstne o ¢yHkunoHansHOW rpymme. Pagukan. IlpuHumne! kiaccuukanuu OpPraHUYECKUX COCTUHEHHI.
MexayHapoaHass HOMEHKJIAaTypa M TPUHIUIB HOMEHKJIATYphl OpraHudeckux coenuHeHuil. [lonarume 00
a30TCOAEPIKAIIUX COETUHEHHAX, OMOJIOTHYECKHM AaKTHBHBIX BellecTBax (yrieBojax, Khpax, Oeiakax u ap.),
BBICOKOMOJIEKYJIIPHBIX COeNMHEHMUSIX (MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO)

HpaKTuquKne 3aHATUSA

HOMCHKJ'IaTypa OpraHUYCCKUuX CO@,[[I/IHCHI/Iﬁ OTACIBHBIX  KJIAaCCOB (HaCBIIJ.[eHHLIe, HCHACBIIICHHBIC U

OK 01
IIK...
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apOMAaTUYECKUE YTICBOAOPOJBI, CHHUPTHI, (EHOMBI, aibJeTHjbl, KETOHBI, KapOOHOBBIE KHUCIOTBI W JIp.)
CocTaBlieHUE TOJIHBIX W COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJ OPraHUYECKHX BEIIECTB OTIEIBHBIX KJIAcCOB,
WCIIOJNIB3YS. MX HA3BaHUS M0 CHCTEMATHYECKON M TPUBHAIBLHOW HOMEHKJIATYpe (ITWIICH, alleTHICH, TITHICPUH,
(heHon, hopManbIeTrnu, yKCycHas KACIOTa, TIUIHH). PacdeTsl mpocTteiinel popMyITbl OpraHnYeCcKOW MOJIEKYIIHI,
WCXOJISl M3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpTaHUICCKUX
COETMHEHUN

OcHoBHOe co/iep:KaHue

22

TeopeTndeckoe o0yyeHue

OU3NKO-XUMHUYECKHE CBOWCTBA OPTaHUYCCKUX COCIUHEHUN OTICIIBHBIX KIaccOB (OCOOCHHOCTH KiacCU(UKAIIUU
¥ HOMEHKJIATYpbl BHYTPHU KJacca; TOMOJOTHYECKUH psf 1 oOmast GpopMyna; u3oMepusi; GU3NIECKUE CBONCTBA;
XUMHYCCKUE CBOWCTBA; CIIOCOOBI MOTYUYCHHUS):

— TpezenbHbIe YIIIEeBOAOPOAB! (aJIKaHbl U MKJIOAKAHbl). 'opeHre MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHHKOB
TEIla B TPOMBINUIEHHOCTH W ObiTy. CBOHCTBa NPHUPOIHBIX YIIIEBOJOPOAOB, HAXOXACHUE B MPHPOAE U
MIPUMEHECHUE aJIKaHOB,;

— HempenesbHble (ANKEeHBI, aJKUHBl U alKaJUeHbl) U apoMaTHYeCKHe YriieBoAopoAbl. ['opeHue arerusieHa Kak
HCTOYHHUK BBICOKOTEMIIEPATYpHOTO IJIAMEHH JJIs1 CBAPKH U PE3KU METaNIOB

— KUCIIOPOACOIEpKAIIUE COSAMHEHHS (CIIUPTHI U PEHOIIBI, KAPOOHOBBIE KUCIOTH U 3()UPHI, ANbJETUABI U KETOHBI,
XKHUpBl, yraeBoabl). IlpakTuueckoe mNpUMEHEHHWE ATWICHITIMKONS, TIiunepuHa, ¢enona. Ilpumenenue
(dopmanbaernaa, aneTanbAaeruia, yKCyCHOH KHCIOThl. Mblia Kak COJM BBICHIMX KapOOHOBBIX KHMCJIOT. Morommue
CBOICTBa MblIa

— a30TcoAeprKalllie COCOMHEHUs (AaMHHBI W aMUHOKHCIOTBHI, O€lKu). BBICOKOMOJEKYISpHbBIE COCIUHEHHS
(cuHTeTHYEeCKHEe W OHMOJOrMYecKU-aKTHUBHBIE). MoOHOMeEp, MoIuMep, CTPyKTypHoe 3BeHo. [lommumepuzarius
3THUJICHA KaK OCHOBHOE HAIIPaBJICHHUE €r0 UCIIOIb30BaHUSI.

I'eneTnueckas cBSA3b MKy KJIaCCaMU OPraHUYECKUX COCAMHEHHUN

HpaKaneCKne 3aHATUSA

10

CBoiicTBa OpraHMYECKUX COEIMHEHUH OTHENBHBIX KJIAcCOB (TPHUBUAIbHAs M MEXIyHapoIHas HOMEHKJIATYDa,
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOMYUYEHHs): MIpeNeNbHble (ATKaHbl U [UKJIOAIKAHbI), HeTpeAeTbHbIe (aJIKeHBI,
QIKWHBI U aJKaJUeHbl) U apOMaTU4eCKUe YTIIEBOJOPOABI, CIIUPTHI U (pEeHOJBI, KApOOHOBBIE KHCIOTHI U 3(HPH,
aJbJIETH/Ibl U KETOHBI, aMMHBI M aMHUHOKHCJIOTHI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMSI. 3a/laHnsl Ha COCTaBJICHUE
YpaBHEHUH XMMHUYECKHUX PEAKINN C yIaCTHEM OPraHMYECKHUX BEIIECTB HA OCHOBAHUH UX COCTAaBa U CTPOCHHS

OK 01
OK 02
OK 04
IIK...
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CocTraBrneHue cxeM peakuuil (B TOM 9YHCJE MO MPEIOKEHHBIM IENOYKaM MpPEeBpaIleHuil), XapaKTepU3yIOIIIX
XUMHUYCCKUAE CBOWMCTBA OPTaHMYSCKUX COCAMHEHUH OTACIBHBIX KJIACCOB, CIOCOOBI MX TOJYYCHHS M Ha3BaHHE
OpPraHUYECKUX COCAMHEHUI 10 TPUBHAIBHON MIIM MEKIYHAPOAHON CUCTEMATHUYECKOM HOMEHKIIAType.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUi Ha CBOWCTBA OPraHUYECKUX COEIUHEHUN
OTJIENBHBIX KJIACCOB

JlaGopaTopHasi padora

Tema 4.3. OcHOBHOe coiep:kaHue OK 01
Wnentuduxarst OK 02
OPTraHUYECKUX Teopernueckoe o0y4yenue OK 04
BEIIIECTB, UX IIK...
3Ha4YeHHEe U Bbuooprannveckue coenunenus. [lpumenenne u Ouonornveckass poib yrieBonoB. OKHCICHHE YTICBOAOB —
NpUMEHEHUE B WCTOYHHUK SHEPTUH >KUBBIX OpraHu3mMoB. OOnacTy NpuMeHEeHUs1 aMHUHOKHUCIOT. [IpeBparienus: OenKkoB MUIM B
OBITOBON U opraam3me. buonorndeckne ¢pyHkumun OeiaxoB. bruomorndeckue GyHKIUH KAPOB. Poibh opraHnyeckoil XMMUH B
IIPOM3BOACTBEHHON | pereHuu mpobiaeM NHUIeBoil 0€30macHOCTH
JIeTeNIbHOCTH
YeoBeKa Posp opranuueckoil XMMHM B PELICHWH NPOOJIEM SHEPreTHUecKol Oe30MacHOCTH, B Pa3BUTHH MEIULIMHBL,

CO3JIaHMH HOBBIX MaTEPUAJIOB, HOBBIX UCTOUYHMKOB SHEPTUH (ANbTEpHATHBHBIC HCTOUYHUKH dHeprun). OnacHOCTh

BO3/ICHCTBHSI HA >KUBBIC OPraHW3Mbl OPTaHMYECKHX BEIICCTB OTICIBHBIX KJIACCOB (YTJIEBOJOPOJbI, CIHPTEHI,

(beHONBl, XJIOPOPTaHNYECKHE MPOU3BOJIHBIC, ABAECTHABl U JIP.), CMBICT IOKazaTels MpeNesbHO IOMYCTHMOU

KOHIICHTpAIAX

JlaGopaTopHble 3aHATUSA
Paznea 5. Kunernyeckune 1 TepMoAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XMMHYECKHX pPeaKiuii
CxopocTh OcHOBHOe cojiep:kaHue OK 01
XUMUYECKUX OK 02
peaKuuii. IIK...
XuMHUYECKOe
paBHOBecHe

TeopeTndeckoe o0yyeHune
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CKOpOCTh peakIy, €€ 3aBUCUMOCTD OT Pa3iINYHBIX ()aKTOPOB: MPUPOIBI PEArHPYIOIMINX BEIIECTB, KOHIIEHTPALIUN
pearupyrommx BeIIeCTB, TEMIEpaTypbl M IUIOMAAM PEAKI[MOHHOW TMOBEPXHOCTH. TeruioBbie 3 EKThI
XUMUYECKUX PeaKIuil. DK30- U SHIOTEPMUUYECCKUE, PEAKIUH.

OOpaTUMOCTh peakmuii. XUMHUIECKOE PaBHOBECHE W €r0 CMEIICHWE TOJ MEHCTBHEM pa3IMYHBIX (HaKTOPOB 1
(KOHIIEHTpalKsl PEeareHToB WM MPOAYKTOB pPEaklnH, NABJICHHWE, TeMIIeparypa) AJisi CO3JaHUS ONTHMAIIbHBIX
YCHOBUH MpOTEKaHUs XuMuiyeckux npoueccos. [Ipunnun Jle Ilarense
IpakTHyeckmne 3aHATUA 4 OK 01
OK 02
Pemrenne mpakTHKO-OpMEHTHPOBAHHBIX 3aJaHUN Ha aHaiau3 (PaKTOPOB, BIUIIONIMX HAa M3MEHEHHE CKOPOCTH IIK...
XUMHYECKON peakiiu, B T.4. C TO3WIUN 3KOJOTHYECKH IIeNIecCO00pa3HOTO TOBEACHUS B OBITY W TPYIOBOU
JESATEIHFHOCTU B LIETISIX COXPAHEHHUsS CBOETO 3/I0POBhS U OKPY>KAOIICH MPUPOTHON CPEIbI. 4
Pemienue mpakTHKO-OPMEHTHUPOBAHHBIX 3aJaHUNl Ha npuMmeHeHue npuHuuna Jle-Illatense mnsg HaxoxaeHUs
HaIpaBlieHUS! CMEIEHHs] PAaBHOBECHS XHUMHUYECKON peakiuu W aHaiu3 (aKkTOpPOB, BIUSIOMNIMX HA CMEIICHHE
XUMHUYECKOTO PaBHOBECHS
Paznen 6. PacTtBops1 1
Tema 6.1. OcHOBHOe cojiep:kaHue OK 01
ITonsiTue o OK 02
pacTBopax Teopernyeckoe o0ydyeHue 1 OK 07
IIK...
PactBopenne kak ¢usuko-xumuueckuii mporecc. PactBopbl. CrocoObl  MPHUTOTOBIEHUS  PACTBOPOB.
PactBopumocTts. MaccoBasgs 10511 pacTBOPEHHOro BewiecTBa. (CMBICH MOKa3aTesls MNPEAEeNbHO AOMYyCTUMOU
KOHIICHTPAI[UH U €T0 MCIIOJIb30BaHUE B OIICHKE 3KOJOTMUECKON 0€30MaCHOCTH.
[IpaBuna SKOJIOTHYECKH IEIeCO00Pa3HOTO MOBENIEHUS B OBITY M TPYAOBOW NEATEIHHOCTH B IENSIX COXPAHECHUS 1
CBOErO 3J0pPOBbS U OKpYXKAIOLIEH MNPUPOJHOM Cpenabl; OMAaCHOCTh BO3ACHCTBUSL HAa MKUBBIE OPTraHU3MbI
OTIPEJICTICHHBIX BEIIECTB.
Perenre mpakTHKO-OPUEHTHPOBAHHBIX PACYCTHBIX 3aJaHWii HA pPACTBOPBI, HCIOJb3yeMbie B OBITOBOM U
MIPOU3BOACTBEHHON JEATENBHOCTU YEIOBEKA
IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE CO/lePKaHMe (CoAepKaHNe MPUKJIATHOT0 MOTYJIs)
Paspnen 7. XuMmust B ObITY M IPOU3BOJCTBEHHOI 1eSITeILHOCTH YeJI0BEKA 14 OK 01
OK 02
Xumust B ObITY H _ |OcHoBHoe conepixanune 14 OK 04
MPOU3BOICTBEHHOM OK 07
JIeSITeJIbHOCTH 2
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YCJIIOBCKA

Hogelimue mOCTIKCHUS XUMHYECKOH HAyKW W XUMHUYECKOH TeXHOJNIOTMH. Poimb XuMmum B obecrieueHUN
JKOJIOTHYECKOM, SHEPIreTHUSCKOM U THIIEBOH 0€30MaCHOCTH, pa3BUTUU MEAUIMHEL. [IpaBuia moucka u aHammsa

IIK...

. 2
XUMHAYECKON WMHpOpPMaUyu M3 Pa3InUHBIX HCTOYHUKOB (HaydHass W ydeOHO-Hay4Has JIMTeparypa, CpelcTBa
MaccoBO# mHbopManun, ceTh MHTEpHET)
TeopeTndeckoe o0yyeHue
Okonorudeckasi 0€30MacHOCTh MPH SKCIUTyaTallMd TPAHCIOPTHBIX CPEACTB (MEPCIIEKTUBBI HCIIOIb30BAHUS 2
HU3KOYTJIEPOJHOTO CHIPBS, JIEKTPOMOOMIeH, MeKIyHapoaHbIe TpeOoBanus K kauecTBy ['CM u 1p.)
IpakTHyeckne 3aHATUA
Ilowck m aHanmM3 KeWCOB O MPUMEHEHWH XHMHUYECKHX BEIIECTB M TEXHOJOTHMH ¢ yderoMm Oymymien
npod)eCCUOHANBHON AEATENIbHOCTH IO TEeMaM: Ba)KHEHIIME CTPOUTENbHBIE MaTepuaibl, KOHCTPYKLHOHHBIC
MaTepuaibl, Kpacky, CTEKJI0, KepaMuKa, MaTepHaibl s IEKTPOHUKH, HaHOMaTepHallbl, TEKCTHJIbHBIE BOJIOKHA, 4
HUCTOYHUKH SHEPTHHU, OPraHUYeCKHEe 1 MUHEPaJIbHbIC yI0OPEHUs, JIeKapCTBEHHBIC BEIIECTBA, OBITOBAsI XHUMHUSI.
3ammura: [IpeacraBienne pe3yabTaToB pelieHns KeHcoB B (popMe MUHU-OKIIAIA C TIpe3eHTalnei
I[IpakTHYeckue 3aHATHA
IMouck W aHamU3 KEWCOB O MPUMEHCHWHM XHMUYECKUX BEIIECTB M TEXHOJOTHMH ¢ yderoM Oyayiien
MpoeCCHOHANBEHONW JIEATENPHOCTH TI0 TEMaM: BaKHEHINE CTPOUTENbHBIE MaTepHaibl, KOHCTPYKIMOHHBIC
MaTepHaibl, Kpacky, CTEKIIO, KEpaMUKa, MaTepHabl s JNEKTPOHUKH, HAHOMAaTepHaJIbl, TEKCTUIIBHBIE BOJIOKHA, 4
HCTOYHUKH SHEPIHH, OPraHN4eCKre 1 MUHEPAJIbHbIC yI00PEHUs], IEKapCTBEHHbIEC BEIIECTBA, OBITOBAsI XMMHUSI.
3amura: [IpencraBneHne pe3yabTaToOB PEIeHUs KEHCOB B (hopMe MUHH- IOKJIaJa C IPE3eHTAIHEH.
IIpoMe:xyTOUHAs aTTecTalus [0 TUCHHUILINHE (324eT) 2
Bcero 78
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3. YCJIOBUS PEAJIM3AIIAA ITPOT' PAMMBbI OBIIIEOBPA3OBATEJIBHOM JACIHUATILIAHBI

3.1. TpeGoBaHust K MUHUMAJILHOMY MATEPHAJbLHO-TEXHIYECKOMY o0ecredeHuIo
s peanuzanuy nporpaMMbl JUCLUIUIMHBI JOJDKHBI OBITh IPELyCMOTPEHBI CIEAYIOIINE CIICIUaIbHbIE
MIOMeIIeHNs: yueOHBIH KaOWHET XUMUH W/WIIN Y4eOHOH XUMUYECKOH 1a00paTOpHH.

Oo6opyaoBaHue y4yeOHOro KaOuHeTa (HAIJIsIHbIE MOCOOMA): HAOOPHI MIAPOCTEPKHEBBIX MOZETEH
MOJIEKYJ, MOJEIU KPUCTAUTMUECKUX PELICTOK, KOJUIEKIUH MPOCTHIX M CIOXKHBIX BELIECTB W/HIN KOJUICKIHN
MOJIMMEPOB; KOJUIEKLIMSI TOPHBIX MOPOJ U MHHEpANoB, Tabnuna MeHaeneeBa, yueOHble (GUIbMBI, TH(QPOBLIE
o0pa3oBaTeIbHbIE PECYPCHI.

Texnuveckue cpeacTBa 00y4eHHs1: KOMIBIOTEP C YCTPOWCTBAMU BOCTIPOM3BEACHUS 3ByKa, IPUHTED,
MYJIbTUMENNA-TIPOEKTOP C IKPAHOM, MYyJIbTUMEANIHAS JOCKA, yKa3Ka-IIPE3eHTEP A IPE3CHTAlNH.

Oo6opyaoBaHue JadopaTopuu ¥ padouux MecT JadopaTOpMU: MEH3YPKH, NMUIIETKU-KAeIbHUIIB,
TEPMOMETPBI, MHUKPOCKOTI, JIyTbl, TIPEAMETHBIC U MOKPOBHbIC CTEKJa, TUIAHIIETHI I KaleJIbHbIX peaKiui,
(unpTpoBanbHAs Oymara, MPOMBIBANIKH, CTEKIISIHHBIE TPOOWPKH, PE3WHOBBIE MPOOKH, (QoHApHKH, HAOOp
PEaKTHBOB, CTEKJSIHHBIC MAJIOYKW, INTATUBBI IS MPOOMPOK; MEpHBIC LWIMHIPHI, BOPOHKH CTEKJISTHHBIC,
BOPOHKH JAenuTensHbIe mummHAprdeckue (50-100 mi), ctynku ¢ mecTukoM, (paphopoBbie YamIky, MTHHIIETHI,
¢unbTpsl OymMaXkHble, BaTa, Mapis, YacOBbIE CTEKJIA, HJIEKTPOIUIMTKY, Ja00paToOpHbIE LITATHBbI, CIIUPTOBbIC
TOPEJIKH, CIIUYKH, IPHOOP ISl TIOTyYeHHs ra30B (MM MpoOupKa ¢ Ta300TBOAHON TPYOKOit), MepKaTenu IjIst
MPOOHPOK, CKISTHKU IIJISl XpaHEHHUS PEakTHBOB, pa3laTOYHBIE JIOTKH, xuMmmdeckue crakadsl (50, 100 u 200
MJT); LIMATENN; THHLIETHI; TUTEJIbHBIE MIMITIBI; CEKyHJOMEPHI (TaiiMepbl), MepHbIe pooupku (Ha 10-20 mi) u
MepHBbIe KoJ0bI (25, 50, 100 u 200 mi), BonsHast 6aHsi (MJIM TEPMOCTAT), CTEKIISTHHBIE TIaJIOYKH; KOHMYECKHE
koObr st TuTpoBaHusa (50 m 100 MIi); WHAWKATOPHBIE MOJOCKW sl ompeneneHuss pH u cranmapTHas
WHAMKATOpHAs IIKaJla; yHUBEpCATbHBIA HHAUKATOP; muneTku Ha 1, 10, 50 M (umm no3atopsl Ha 1, 5 1 10 M),
OropeTkH Uil TUTpOBaHUs, MenuiuHckue mmpunbl Ha 100—150 M, maGopaTopHbIe W/WIH aHANUTHYECKHC
Bechl, pH-MeTphbI, CymunbHbIHN mKkad, ¥ 1p. 1adopaTopHOE 000PYI0BAHHKE.

3.2. UndopmannoHHOe 0becnieyeHUe peain3alui NPOorpaMMbI

1. st peanu3anuu mporpaMMbl OMOTHOTEHBIH (HOHJT 00pa30BaTEIbHON OPraHU3alNN JOKEH UMETh
NeYaTHBIC W/WIIM DJIEKTPOHHBIE O0pa3oBaTeNbHbIE M MH(POPMAIMOHHBIE PECYPCHl, PEKOMEHIOBAaHHBIE IS
UCIIOJIb30BaHMS B 00pa30BaTEIbHOM IPOLIECCEe, HE CTapIIe 5 JIeT C MOMEHTA U3JaHusl.

2. Pexomenayemble meyaTHble H3AAaHUS 10 pealn3aluu 0011e00pa3oBaTeIbHON JUCLHUILTUHBI
NPE/ICTABICHBI B METOJUYECKUX PEKOMEHIAIUAX TI0 OpTraHU3allui 00yUeHHS.
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS OBIIEOBPA3OBATEJILHOM
T CIHATIINHEI

KonTpons u omeHka pe3yiapTaToB OOydYEHHUS OCYIIECTBISIETCS TIpernojaBaTesieM B IPOIECcce

IMPOBCACHUA MNPAKTUYCCKUX 3aHATHH H J'Ia60paTOpHI)IX pa60T, TCCTUPOBAHHWA, a TAaKKC BbIITOJIHCHUA

00y4aroMMMICs HHIUBUAYAIBHBIX 3a/laHUH, TIPOEKTOB, MCCIEAOBaHUI. Pe3ynbTaThl 00y4deHHs OMpenensioT,

4qTo 06yqa}0mI/Iec;1 AOJKHBI 3HATh, IOHUMATh U JEMOHCTPUPOBATDH 110 3aBCPHICHUN U3YUCHHUA JUCHUILIIMHBI.

HCTIOJIB3YCTCs

Hns  popmupoBanus,

TIPEACTABIISIFOIIAS

KOHTPOJII U OICHKH pE3yJIbTAaTOB OCBOCHUS Y4YCOHOW JMCIIMILIMHBI
CHUCTeMa OIICHOYHBIX MEpPONPHUATHH,

co00i KOMIUIEKC yYeOHBIX

MEpPOIPUATHH, COTJIACOBAHHBIX C pe3yJibTaTaMu O0y4YeHHs U chopMyaupoBaHHbIX ¢ ydyetom OPI'OC COO
(npenmetHbie pe3ynsTarhl o auctuiunae) u GI'OC CIIO.

COOTBETCTBHU C UX
MIOJIOKEHNEM B
IIEPUOTUUECKON CUCTEME
XUMUYECKHX JIEMEHTOB
H.N. MenneneeBa

Ne | OK/IIK Mopayas/Pa3znen/Tema Pe3yabTar o0yuenus Tunbl 0LEHOYHBIX MEPONPUITHI
I | OcHoBHOE comep:xkaHue
1 Paszjnen 1. OcHoBbI ®opMyJIHpPOBaTH 0a30BbIE
CTPOEHHS BeleCTBA MOHATHS M 3aKOHBI XUMHUH
1.1 | OK 01 CrpoeHue aToMOB CocTaBisaTh XUMUYECKHE 1. Tect «CTpoeHue aTOMOB
XUMHYECKUX JIEMEHTOB U |(POPMYIIBI COeAMHEHUH B XUMHYECKUX IEMEHTOB U IPUPOJa
MIPHUPOJIa XUMUIECKOH COOTBETCTBHHM CO CTEIICHBIO |XUMUYCCKOMN CBSAZHY.
CBSI3H OKHCIICHUST XUMUYECKUX 2. 3aja4m Ha COCTABJICHUE
DJIEMEHTOB, HCXOI U3 XUMUYECKUX (POPMYIT IBYXaTOMHBIX
BaJICHTHOCTH U coeMHeHHH (OKCHIOB, CYyTb(HUIOB,
ANEKTPOOTPHULIATENIFHOCTA  [THIPHIIOB H T.I1.).
3. 3amaHns Ha UCHOIB30BAHNE
XAMHYECKOM CHMBOJINKH M Ha3BaHHI
COEJIMHEHUI 10 HOMEHKJIAType
MEXJTyHapOIHOTO COF03a
TEOPETUYECKON U NPUKIIaJHON XUMUU
n TpI/IBI/IaJ'II)HI)IX HaSBaHI/Iﬁ JUISL
COCTaBJICHHS] XUMHUYECKUX (HOpMYIT
JIBYXaTOMHBIX COETMHEHHM (OKCHIOB,
CyJb(HIOB, THAPHUIIOB U T.II.) U
IPYTUX HEOPTaHWMUYECKUX COCINHEHUH
OTJEIbHBIX KIIACCOB
1.2 | OK 01 [lepuonuueckuid 3akoH 1 | XapakTEepU30BaTh 1. Tect «Mertamnuueckue /
OK 02 tabmuia .M. Menneneena | XHMUYECKUE DIIEMEHTHI B HEeMeTaNIMYeCK1e CBOMCTRA,

ANEKTPOOTPHUIIATEIIEHOCTD U CPOJICTBO
K 2JIEKTPOHY XUMHUYECKHIX IJIEMEHTOB
B COOTBETCTBHE C UX IJICKTPOHHBIM
CTPOCHHEM U TIOJIOKEHHUEM B
IIEPUOTUUECKON CUCTEME
XHMUYECKHX daeMeHToB J[. 1.
MeHnpeneeBay.

2. [IpakTudeckue 3agaHus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOCHHUEM aTOMOB XUMHUYIECKUX
3J€MEHTOB U MEPUOIUYECKUM
U3MEHEHHEM CBOMCTB XMMHUYECKHUX
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTar 00yuennst

THIbI OLEHOYHBIX MePONPHUSITHI

3JIEMEHTOB U UX COEAUHEHUH B
COOTBETCTBHH C IIOJIOKECHUEM
IIepuonnueckoii cucreme.

3. IlpaKkTHKO-OpUEHTUPOBAHHbIE
TEOpETHUYECKUE 3aJaHNS Ha
XapaKTepU3aIio XUMHUIECKUX
3JIEMEHTOB: «MeTadeckue /
HEMeTaJlJINYeCcKre CBONCTBA,
JIEKTPOOTPULIATEIBHOCTh U CPOACTBO
K 2JIEKTPOHY XUMUYECKHUX 3JIEMEHTOB
B COOTBETCTBHE C UX IEKTPOHHBIM
CTPOEHHUEM U IIOJIOKCHUEM B
NIEPUOJUUYECKON CUCTEME
XUMUYECKHX JIEMEHTOB

.. MenneneeBa»

Paznea 2. Xumuueckune
peaknnu

XapakTepHu30BaTh THIIbI
XHMHUYECKHUX peaKuui

KonTtpoanHas padora
«CTpoeHue BewecTBa U
XHMHYECKHE PeAKINN

2.1

OK 01
OK 04

Tumel XUMHUYECKHUX
peakiuit

CocTaBnaTh peakuuu
COETMHEHHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIleHHS],
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peaxkun

1. 3agaun Ha COCTaBJICHHE
YpaBHEHUH peaKiuii:

— COCJIMHEHUS, 3aMEIIICHUS,
paznoxxeHus1, o0OMeHa;

— OKHCJIUTENHHO-
BOCCTAHOBHUTEIIBHBIX PEAKIUI C
HCTOIb30BaHUEM METOJIa
3JICKTPOHHOTO OajaHca.

2. 3a1auu Ha pacyeT Macchl BEIIECTRA
nii o0BEMa

ra3o0B 10 U3BECTHOMY KOJIMYECTBY
BEIIIeCTBA, Macce WK 00bEMY OJTHOTO
U3 YYaCTBYIOLIUX B PEAKIIMU
BEIIIECTB; pacuThl

Macchl (00bEMa, KOJTHIEeCTBA
BEIIIECTBA) MPOJTYKTOB PEAKIHH, SCITH
OJTHO M3 BEILIECTB NMEET MPUMECH

2.2

DIEeKTPOIUTHYECKAS
JTIUCCOIIMAITUS I HOHHBIH
obmeH

CocTaBnATh ypaBHEHHS
XUMHYECKHUX PEaKIINU
HMOHHOT'O OOMEHA C y4acTHEeM
HEOPraHUYECKUX BEIIECTB

1. 3aganus Ha cOCTaBICHUE
MOJIEKYJISIPHBIX ¥ HOHHBIX PEaKIIH C
y4aCTHUEM KHUCJIOT, OCHOBAHUI U
COJIeH, yCTaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEbI

2. JlJabopatopHas pabota "Turrst
XUMHUYECKUX peakiui”

Pasnen 3. CtpoeHue u
CBOMCTBA
HEOPraHU4YEeCKUX

HccaenoBats cTpoeHne U
CBOJCTBA HEOPraHU4YEeCKUX
BEIIECTB

Kontpoannasi padota
«CBolicTBa HEOPTAHNMYECKUX
BelIeCTB»
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTar 00yuennst

THIbI OLEHOYHBIX MePONPHUSITHI

BEIIECTB

3.1

OK 01
TIK..

Knaccudukanus,
HOMEHKJIATypa ¥ CTPOCHHE
HEOPraHMYECKHUX BELIECTB

Knaccupunuposatsb
HEOpraHNYEeCKHE BEIIECTBA B
COOTBETCTBHU C UX
CTPOCHHEM

1. Tect «HomeHnknaTypa u Ha3BaHHUE
HEOPraHWYECKUX BEIIECTB UCXOAS U3
HX XUMHUYECKOH POpPMYIIbI M
COCTaBJICHHE XUMHYECKOU (hOPMYITBI
HCXO04 U3 HA3BAaHUS BELIECTBA 110
MEXIYHApOAHOW WM TPUBUAIBHOMN
HOMEHKJIAType».

2. 3agauyn Ha pacdyeT MacCOBOU 10JH
(Macchl) XUMHUYECKOTO 3JIEMEHTa
(coenmHeHMs) B MOJIEKYIE (CMeCH).
3. I[IpakTrueckue 3aaHus 110
KJIacCU(UKAIIH, HOMEHKIIATYpe U
XUMHUYECKUM (hopMyJiamMm
HEOPTraHUYECKUX BEIIECCTB
Ppa3IMYHBIX KJIACCOB.

4. [IpakTudeckue 3agaHus Ha
onpeneaeHue XUMUYECKON
AKTHUBHOCTHU BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMHYECKOU CBSI3U U THIIA
KPUCTAJUIMYECKON PELIETKU

3.2

OK 01
OK 02
IK...

Du3zuko-xuMHUIECKUE
CBOMCTBA HEOPTAaHUYECKUX
BEIIECTB

YcranaBiauBaTh 3aBUCUMOCTD
(hM3UKO-XUMUYIECKUX
CBOMCTB HEOPTaHUYECKIX
BEIIECTB OT CTPOCHMUS
ATOMOB M MOJIEKYJI, a TAKXKe
THIIA KPUCTATUINYECKOMN
peneTku

1. Tect «OCOOEHHOCTH XMMHYECKHMX
CBOICTB OKCHIOB, KHCJIOT,
OCHOBaHU, aM(hOTepHBIX
TUAPOKCHJIOB U COJIEIN.

2. 3agaHusg Ha COCTaBJICHHUE
YPABHEHUI XUMHUYECKHUX PEAKLUHI C
YYaCTHEM TPOCTHIX M CIOXKHBIX
HEOPTaHWYECKUX BEIIECTB: OKCUIOB
METaJJIOB, HEMETAJIJIOB U
aM(OTEepHBIX IJIEMEHTOB;
HEOPTaHUYECKUX KUCJIOT, OCHOBAaHUHN
1 aM(OTEPHBIX THIPOKCHUIOB,
HEOpPTaHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOWCTBA U
CHOCOOBI TOTyYEHHS.

3. IIpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHUECKHE 3aIaHUsI Ha CBOMCTRA
U MOJIyYeHHE HEOPTaHUYECKUX
BEIIECTB
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Ne OK/IIK Monayas/Pa3nen/Tema Pe3yabTar 00yuenust Tunbl OLEHOYHBIX MEPONPUATHH
3.3 [OKO01 Wnenruduxanms Uccnenopath kauecTBeHHbIE |1. [IpakTHKO-OPHUEHTHPOBAHHBIC
OK 02 HEOPTraHWIECKUX BEIICCTB |PEAKITHH HEOPTAHMYECKNX  |3aJaHHS 110 COCTABICHUIO
OK 04 BEILECTB XUMUYECKUX PEAKLUM ¢ y4acTHEM
HEOPTaHWYECKUX BEIIECTB,
HCTIONIBE3YEMBIX JUTS UX
uaeHTU(UKAINY.
2.JIaboparopHas pabora:
“UnenTndukanus HEOPraHUUECKUX
BEIIECTB”
4 Pa3nen 4. Ctpoenne u HccnenoBats crpoenne 1 (KonTposnbHasi padora
CBOIICTBA OPraHNYEeCKHX |CBOHCTBa opraHuvyeckux |«CTpoenune u cBoiicTBa
BelleCTB BelleCTB OPraHNYeCKHX BEIIECTBY
41 | OKO01 Knaccudukanms, crpoenne | Kinaccudunuposatsb 1. 3amanus Ha cocTaBIeHNE Ha3BaHUI
IK... Y HOMEHKJIaTypa OpTraHUYECKHE BEIIECTBA B |OPTaHMUYECKUX COEITUHEHUH 110
OpPTaHUYECKUX BEIIECTB COOTBETCTBHH C HIX TPUBHAIHHOW WITH MEXKTyHAPOTHOM
CTpOEHHEM CUCTEeMaTHYeCKON HOMEHKJIaType.
2. 3agaHus HAa COCTABIICHUE TOJHBIX
U COKPAIIICHHBIX CTPYKTYPHBIX
(hopMyJ1 OpraHUYECKUX BEIICCTB
OTJISNBHBIX KIACCOB.
3. 3ajauM Ha OIpeeNeHne
mpocTeiiei GopMyITsl
OpPTaHUYECKOU MOJICKYIIBI, UCXOMS U3
3JIEMEHTHOTO cocTana (B %)
42 | OKO01 CBoiicTBa OpraHMYECKUX |YCTaHaBIUBATh 3aBUCUMOCTH| 1. 3aqaHust Ha cCOCTaBICHUE
OK 02 COEIMHEHHUI (U3UKO-XUMHUYECKUX YPABHEHUI XUMHUYECKHUX PEAKLIUHI C
OK 04 CBOMCTB OpraHMYECKUX y4acTHEM OPraHUYECKUX BEIIECTB Ha
IK... BEIIIECTB OT CTPOCHHUS OCHOBaHHUH UX COCTaBa U CTPOCHMS.

MOJICKYJI

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUI XUMUYECKUX PEAKLUH,
WLTIOCTPUPYIONUX XUMHYECKUE
CBOICTBA C Y4€TOM MEXaHU3MOB
MIPOTEKAHUS TaHHBIX peaKkiuil u
T€HETUYECKON CBSA3M OPTraHUYECKUX
BEIIECTB pa3HbIX KJIACCOB.

3. PacueTrHbie 3a1auu 110 YpaBHEHUSIM
peaxuii C yuacTueM OpraHu4YeCcKUuX
BEIIIECTB.

4. JlaboparopHas pabora
“IIpeBparieHuss OpraHnYeCcKuX
BEIIECTB NPH HarpeBaHUU"
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Ne OK/IIK Monayas/Pa3nen/Tema Pe3yabTar 00yuenust Tunbl OLEHOYHBIX MEPONPUATHH
4.3 | OKO01 Wnentnduxarms HccnenoBats kauectBeHHBIE | 1.IIpakTHKO-OpHEHTHPOBAHHBIC
OK 02 OpTraHWYECKUX BEIIECTB, |PEAKIINH OPTraHUICCKUX 3aJIaHMsI TI0 COCTABIICHUTO
OK 04 UX 3HaYEHHUE U COEIMHEHUN OTJENbHBIX XUMHUECKUX peaKuil ¢ yuacTueM
TIK... MIPUMEHEHHUE B OBITOBOM M |KJIACCOB OpraHUYeCcKHX BEIIECTB, B T.U.
MIPOM3BOACTBEHHOM HCTIONB3YEMBIX JJIS UX
JIeATENIbHOCTH YeJIoBeKa uneHTudukanuu B OBITY U
MIPOMBIIIJICHHOCTH.
2.JlaGoparopHas pabora:
“UnenTrudrKanms OpraHnIeCKuX
COEIMHEHUN OTAEIBLHBIX KJIaCCOB”
5 Paznen 5. Kunernueckue |XapakrepuzoBathb
W TePMOAMHAMHUYECKHEe |BJIHMSHHE PA3JMIHbIX
3aKOHOMEPHOCTH (paxTOopoB Ha paBHOBecHe
MPOTEKAHUS U CKOPOCTh XUMHYECKHX
XHMHUYECKHX peaKIuH peaxkumit
5 [ OKO01 CKOpOCTh XUMHYECKUX XapaktepusoBath BiusiHUE |IIpakTHKO-OpUEHTUPOBaHHBIE
OK 02 peakuuid. XuMHUYECKOE KOHUEHTpaUuu TEOPETUYECKUE 33JIaHKs] HA aHAJIU3
IK... paBHOBecHE pearupyronmx BeecTs U (hakTOpOB, BIUSIONINX HA N3MEHEHUE
TEMIEPaTyphl HA CKOPOCTh  |CKOPOCTH XUMHYECKOW PEaKIIHH.
XUMHUYECKUX PEaKLUi IIpakTHKO-OpHEHTUPOBAHHBIE
XapakTepru30oBaTh BIUSHUE |3aaHVsI HA IPUMEHEHHNE MTPUHIINTIA
n3MeHeHus konueHtpauu |Jle-IllaTense Ay HaXOXKAEHUA
BEIIECTB, PEAKINH CPEJIbl U |HATPaBJICHHS CMEIICHUS PABHOBECHS
TEMIEPaTyphl HA CMEIIEHHE |XMMUYECKOW PEaKINH 1 aHaJIH3
XHUMUYECKOT0 paBHOBecHsl  |(HaKTOpOB, BIUSIOMINX HA CMEILICHHE
XUMHYECKOTO PABHOBECHS
6 HccnenoBaTh HCTHHHBIE
Paspnen 6. PactBopbl PAcTBOPBLI € 3aJaHHBIMU
XapaKTepHuCTHKAMHA
6.1 | OKO01 IlonsTne o pacTBopax Pa3nnyate ucTuHHBIE 1. 3amaun Ha IPUTOTOBIIEHNE
OK 02 pacTBOpHI pacTBOpOB.
IIK ... 2. IIpakTHKO-OpHEHTUPOBAHHBIE
pacdeTHbIC 3aJaHusI HA IUCTIEPCHBIE
CHCTEMBI, HCTIOJIb3YEMBIE B OBITOBOM
Y IPOU3BOJICTBEHHOM! JeSITeThHOCTH
YyeJioBeKa
6.2 | OK01 HUccnenoBanue cBOUCTB Uccnenosats husuko- JlaboparopHas paboTa
OK 04 pacTBOpOB XUMUYECKHE CBOICTBA “IIpuroroBienne pacTBOPOB”
IIK ... HCTUHHBIX pacTBOPOB

IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/lePKAHUE (COAepP:KAHNE MPUKJIATHOT0 MOTYJIs)
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Ne OK/IIK Monayas/Pa3nen/Tema Pe3yabTar 00yuenust Tunbl OLEHOYHBIX MEPONPUATHH
7 Paznen 7. OueHuBaTH NOCHEACTBUA |3amMTa Keiica (C yueToMm Oyayuien
Xumus B ObITY H OBITOBOI 1 npo¢ecCUOHAIBHOI 1esiTeIbHOCTH)
NPOU3BOACTBEHHOM NPOU3BOACTBEHHOM
JIeSTeJIbHOCTH YeJI0BEeKa |(/1esiTeIbHOCTH YeJI0BeKa ¢
TO3MIIHI IKOJIOTNYeCKOH
0e30MacHOCTH
OK 01 Xumus B OBITY U OlLieHMBAaTh MOCIEACTBU Keiic (c yuerom Oymymieit
OK 02 IIPOU3BOJCTBEHHOU OBITOBOI U po¢eCcCUOHANBHON AEATENLHOCTH)
OK 04 NEATCTLHOCTH YeJIOBEKa  |ITPOM3BOJICTBEHHOMN Bo3MoXHBIE TEMBI KEHCOB:
OK 07 NEeATEILHOCTH YeJI0BEKA C 1. ITorennenue KiiuMara u
IIK ... MO3ULIANA 3KOJIOTUYECKOMN BBICBOOOJKIICHHUE Ta30BBIX THAPATOB

0€e30I1aCHOCTH

CO JIHa OKEaHa.

2. Bynymue matepuansl i aBua-,
MAIIMHO- ¥ IPUOOPOCTPOCHHUSI.

3. HoBble MaTepuansl sl COTHEYHBIX
Oarapeii.

4. JlekapcTBa Ha OCHOBE
PACTUTCIILHBIX IPEIIapaToB
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