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1. OBIIAS XAPAKTEPUCTUKA PABOYEN IPOT'PAMMBI
OBIIEOBPA3OBATEJbHOU JUCIHUIIJIAHBI «XUMHUA»

1.1. MecTO0 IMCHUILIMHBI B CTPYKTYpe OCHOBHOH mpodecCHOHAJBLHOM
o0pa3oBaTeJIbHOI MPOrpamMMbl

Oo6meoOpa3oBaTenbHass  JUCHUIUIMHA  «XHMHUS»  00S3aTEIbHOW  YacCThIO
o01reo0pa3oBaTebHOrO IMHKJIa 00pa30BaTeIbHOW MNPOrpaMMbl B COOTBETCTBUM C
®I'OC CIIO mno crneuuansHoct CIIO 09.02.07 UndopmarmoHHsle cUCTEMBbl U
nporpammupoBanue, 09.00.00 Mudopmatrka u BEIYUCTUTEbHAS TEXHUKA.

[IpuknagHoi MOIyNb BKJIIOYAaeT OAMH pasnaen. Pazmen 7 «Xumusi B ObITY U

MPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKa» PEANM3yeTCsd Ha Marepualie KEeHcoB,
CBSI3aHHBIX C DKOJIOTMYECKOM OE€30IIaCHOCTHIO M OIICHKOM MOCJIEACTBHI OBITOBOM M
MPOU3BOJICTBEHHON AESATEIBHOCTH, IO OTpacisM Oyaymiedl mnpodeccuoHaIbHON
JEATETbHOCTU 00YyYaOIINXCS.

1.2. Hesan u mi1aHupyemblie pe3yJibTaThl 0CBOEHHUS U CIUILTHHBI

1.2.1. Heau u 3aAa4u THCHUILIHHBI

DOopMHUPOBAHUE Yy CTYJIEHTOB IPEICTABICHUS O XHUMHUYECKOM COCTABJISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUpPa KaK OCHOBBI MIPUHATHS PEIICHUN B )KM3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYALIUSIX, OTBETCTBEHHOI'O ITOBEACHUS B IPUPOIHON Cpee.

3ajauu TUCHMIIIMHBI:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTCKAHUS XHMHUYCCKUX
IIPOLIECCOB U SIBJICHUM B OKPY’KAIOLIEW Cpele, LEJOCTHOM HAayYyHOM KapTHUHBI MU,
B3aMMOCBSI3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHTh YMEHHUS COCTABJIATH (POPMYJIbI HEOPraHUYECKHMX M OPTaHUYCCKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKIUNA, OOBICHITH UX CMBIC], HHTEPIPETUPOBATH
pe3yJbTaThl XUMUYECKHUX SKCIIEPUMEHTOB,

3) cdopmMupoBaTh  HABBIKM  TPOBEACHHS  MPOCTCUIIMX  XUMHUYECKUX
OKCIIEPUMEHTAIBHBIX ~ HMCCICOBAHUNA C  COOJIOJEHWEM TpaBWI  0E30MacHOTO
oOpalieHusl ¢ BEIIeCTBaMH 1 JIa0OpaTOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMCHWS HCIOJIH30BaTh MHPOPMAIUIO XMMHYECKOTO Xapakrepa W3
Pa3INYHBIX HCTOYHUKOB,;

5) chopMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIICACTBUS CBOCH EATCILHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh MOHUMaHHE 3HAYMMOCTH JOCTHIKCHUN XHMHUYCCKOW HAYKH U
TEXHOJIOTUH VISl Pa3BUTHS COIIMATIBLHOM U IPOU3BOACTBEHHOM cdep.

B PeE3yJabTaTe 0CBOCHUSA TUCHHUITINHDBI oﬁyqalomniflm JO0JIZKEH YMETh:

OK 1,2,4,7 V1 yMeTh BBISIBISTH XapaKTePHbIC PHU3HAKU M B3aUMOCBSI3b
JIP1,2,13.14,15,19,20,21,22,23,24,25 | y3yyeHHBIX TMOHATHN, INPUMEHSTH  COOTBETCTBYIOIME
NOHATUS TPU  ONMCAHHW  CTPOEHHS W CBOWCTB




HCOPraHN4eCKux U OpraHN4YCCKUX  BCHICCTB u nx
npeBpameHI/Iﬁ; BBISBJIATH B3aMMOCBSI3b XUMHYECKUX 3HAHUMN
C IIOHATHUAMUA u MMpeaACTaBJIICHUAMUA Apyrux
€CTCCTBCHHOHAYYHBIX ITPECAMETOB,

V 2 yMeTh MPOBOAUTH PACUETHI IO XUMHUYECKUM (popmynam
U ypaBHEHUSIM XUMUYECKUX PEAKIUil C UCIIOIb30BAHUEM
(bu3NYeCKUX BEIMUYMH, XapaKTepPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE
YCJIOBHS1) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOIb30BaTh
CHUCTEMHBIE XUMHUYECKUE 3HAHUSI IJIs1 IPUHSTHS PEIICHUM B
KOHKPETHBIX )KH3HEHHBIX CUTYAITUSAX, CBI3AHHBIX C
BEIIIECTBAMU M MX TPUMEHEHUEM

V3 yMeTh aHAJIM3HPOBATH XHUMHYECKYI0 HH(OPMALHIO,
MOJY4aeMyI0 U3 pPa3HBIX UCTOYHHKOB (CPEICTB MacCOBOM
uHpopMaimu, cetb HTEpHET U npyrue);

V4 ymeTb IJIaHUPOBATh U BBIIOIHATE XUMUYECKUN
JKCIIEPUMEHT

V 5 ymMeTh coOMI01aTh IPaBHUIIa YKOJIOTUYECKU
11erecoo0pa3Horo MoBeAeHUsI B ObITY U TPYJOBOM
JESITEIbHOCTH B LIEISIX COXPAHEHUSI CBOETO 37I0POBBS U
OKpY>Karolei MpUpPOTHON Cpe/ibl; yYUTHIBATH OITACHOCTh
BO3JICHCTBUS Ha JKUBBIE OPTaHU3MBbI OINPEACTICHHBIX
BELIECTB, IOHMUMAas CMBICII [TOKa3aTels MpeAeTbHON
JOTTYCTUMON KOHIIEHTPAIlUU

B pe3yabTare 0CBOEHUST TUCIIUNJINH

bl 00yJaKONIUIiCS T0/KEH 3HATh!

OK 1,2,4,7
JIP1,2,13.14,15,19,20,21,22,23,24,25

3.1 0 XMMHYECKOW COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOMU
KapTUHBI MHpa, pOJIU XUMUHU B TIO3HAHUH SIBJICHUH
NpUpOAbl, B (OPMHUPOBAHUM MBIIUIEHUS M KYJIbTYpPbI
JIMYHOCTH, ee (GyHKIIMOHATBHON IPaMOTHOCTH,
HEOOXOIUMOM JUId pelleHusT NPaKTUYECKUX 3agad |
JKOJIOTHYECKA OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
370pPOBBIO U PUPOJHOM CPELE;

3.2 METOJbI HAay4YHOI'0O NO3HAHUA BCIICCTB U XUMHYCCKUX
SIBJICHUI (Ha6J'IIOI[CHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,
MO,Z[eJII/IpOBaHI/Ie) ;

3.3 OCHOBOIOJIATAIONINE MOHATUS (XUMHUYECKUH HIIEMEHT,
aToM, BJIEKTpOHHAst 000JI0YKa aTOMa, S-, p-, U-2JIeKTpOHHBIE
opbuTanu  aroMoB, HMOH, MOJIEKYyJla, BaJEHTHOCTS,
JIEKTPOOTPHUILIATENBHOCTb, CTEINEHb OKHCJICHHH,
XUMU4YECKas CBS3b, MOJb, MOJISIPHAs Macca, MOJIAPHBIA
o0BbeM, YIJIepoAHbINH CKelleT, (QYHKUIMOHAJIbHAs TpYIIa,
paaukai, H30Mepus, H30MEpbl, T'OMOJIOTUYECKUH psf,
TOMOJIOTH, YIJIEBOJOPOJIbl, KHCIOPOJ- M a30TCOACpKALINE
COEJIMHEHUS, OMOJIOTMYECKHM  aKTHUBHBIE  BELIECTBA
(yrmeBoabl,  JKUpbl,  O€NIKM),  MOHOMEp,  IOJIUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE COEAMHEHHH,
KpUCTAJZINYECKAs pEelIeTKa, TUIbl XUMUYECKMX peakuui

(OKI/IC.HI/ITQJILHO-BOCCTaHOBI/ITGHBHLIe, 9K30-H




SHJIOTEPMHUUYECKUE, PEaKIMd HOHHOTO OOMEHa), pacTBOp,
3EKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3IEKTPOJUTHYECKAs
JUCCOLIMAIMs, OKHUCIHUTENIb, BOCCTAHOBUTEb, CKOPOCTbH
XUMUYECKOH PEaKiMK, XUMHUECKOE PABHOBECHE), TEOPHU H
3aKOHBI (TCOPHUS XHMHUYECKOTO CTPOEHHS OPraHHYECKUX
BemectB A.M. bytnepoBa, Teopus 3IEKTPOTUTHUYCCKOM
auccoumanuu, nepuoauyeckuit 3axkon JI.M. Menneneesa,
3aKOH COXpaHEeHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XHUMUH, (PAKTOJIOTHUECKUE CBEIACHUS
O CBOKMCTBax, COCTaBe, TIOJYYCHHMH U 0O€30M1aCHOM
HCIIOJIL30BaHUHA BaKHEHIIINX HEOPraHUYECKUX u
OPraHMYECKUX BEMIECTB B OBITY H  TPAKTHICCKOU
JEeSITCILHOCTH YEJIOBEKA,

JIn4HOCTHBIE Pe3y/bTaThl Kox 1M4HOCTHBIX
peajn3anuy NPOrpaMMbl BOCIMTAHUS pe3yabTaToB
Oco3Haromuii ce0s rpakKJaHIHOM U 3aIIMTHUKOM BEJTUKOUN CTpPaHBbI. JP 1

TEePPUTOPUATHHOM

[IposBisAOmNN aKTUBHYIO TI'PaXXAAHCKYIO MO3UIMI0, AEMOHCTPUPYIOLIUN
MPUBEP)KEHHOCTh MPUHLMUIAM YECTHOCTH, MOPSAJA0YHOCTH, OTKPBITOCTH,
SKOHOMHYECKH AaKTMBHBIM M  y4yaCTBYIOIIMH B  CTYJEHYECKOM U JIP 2

TOOPOBOJIBYECTBA, TTPOYKTUBHO B3aMMOJICUCTBYIOIMUA U yJaCTBYIOITUN
B JICATEILHOCTH OOIIECTBEHHBIX OPraHU3aIlHUA.

CaMOyIIpaBJICHHUHX, B TOM YHCJIC Ha YCIOBHUIX

[IposiBnsromnid W JIEMOHCTPUPYIOUIMH YBaXXE€HHE K JIIOASAM Tpy.a,
OCO3HAIOIIMK  IIEHHOCTh  COOCTBeHHOro Tpyna. Crpemsammuiics K JIP 4
(hOpPMHUPOBAHUIO B CETEBOM CpeJie JIMYHOCTHO U MPOQPECCHOHATIEHOTO
KOHCTPYKTUBHOTO «IIU(POBOTO ClIea».

JleMoHCTpHpYIOUNi yMeHHe 3((EeKTUBHO B3aUMOICHCTBOBATH B KOMAaH/IE,

BECTHU JUAJIOT, B TOM YHUCJIE C UCIIOJIb30BAHUEM CPEACTBKOMMYHUKALIUU JIP 13

PA3JINYHBIX HCTOUYHHUKOB C YYCTOM HOPMATHUBHO-IIPABOBBIX HOPM

JIeMOHCTPHPYIOILINI HABBIKM aHAIN3a U MHTEPIPETaluy UH(YOpMAITUH U3 JIP 14

HCMOHCTpI/Ip}/I-OIJ_II/Iﬁ TOTOBHOCTb M CLIOCOOHOCTb K O6p8.30BaHI/IIO, B TOM

grclie caMo00pa30BaHuIO, Ha MPOTSHKEHUU BCEH JKU3HU; CO3HATEIBHOE JIP 15
OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCTIEITHOM
podeccrnoHaNbHOM U 00IIeCTBEHHOM e TENbHOCTH.

OpHeHTHPOBAaHHBII Ha pabOTy B KOMaHIe JIP 19

A (HEKTUBHOTO BHIIOIHEHUS TPO(HECCUOHATIBHBIX 3a/1a4

YMerommii pabotath ¢ 00IbITUM 00BEMOM HH(POPMALIUH, IJIS JIP 20

podecCHOHATEHOM I TEILHOCTH

OpHUEHTUPYIOLIUICS B YCIOBUSX YaCTOW CMEHBI TEXHOJIOTUI B JIP 21




OTKpBITHIN K TEKYIIMM U NIEPCIIEKTUBHBIM U3MEHEHUSIM B MUDPE TPYAA,
TOTOBBIN K OCBOCHUIO HOBBIX KOMIIETCHIIUN U K U3MEHEHUIO YCIIOBUU
TpyZa, IEMOHCTPUPYIOIINN HABBIKM CaMOOOpPa30BaHUs M CAMOPA3BUTHS

JIP 23

CTpeccoycTONUMBBINA, KOMMYHUKAOETbHBIN, MHOBAIIMOHHO MBICIISIIHIA

JIP 24

Vcnonb3yronuii ”HPOPMAIIMOHHO — KOMMYHUKAIITMOHHBIE TEXHOJIOTUU B
podeccnoHaNbHOM e TeIbHOCTH

JIP 25




1.2.2. TlnaHupyemMble pe3yabTaTbl OCBOCHHS 00111e00pa30BaTeIbHON AMCHUILIUHBI B cooTBeTcTBHU ¢ PT'OC CIIO un

Ha ocHoBe ®I'OC COO

Koa u Ilnanupyemsbie pe3y1bTaThl 0CBOCHHS AHCIHILIHHBI
HAaHMEHOBaHH
e

¢opmupyembIx O6mue JucuunJInHapHbIe

KOMIIEeTEeH U

OK 01. B yacTu TPY10BOro BOCHMTAHUS - BlAJeTh CHCTEMOIl XUMHYECKMX 3HAHHUH, KOTOpas BKIIIOYACT:

Br10upaTs - TOTOBHOCTb K TpPYyHy, OCO3HAHHE IICHHOCTH | OCHOBOIIOJIATAIOINME NOHATUS (XMMHYECKHMH 3JIEMEHT, aToM, SJICKTPOHHAs

CIIOCOOBI MacTepcTBa, TPYLOII00ue; obosouKka aTtoma, S-, p-, 0-2JICKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJEKYIIa,

peIlieHHs 3aay | - TOTOBHOCTh K  AKTUBHOM  JEATENBbHOCTH | BAJIGHTHOCTb, 3JIE€KTPOOTPUIATENBHOCTD, CTENEHb OKHCICHMS, XUMHUYECKast

npodeccHoHan | TEXHOJIOTHYECKOH U COIMANbHOM HAaNPaBICHHOCTH, | CBA3b, MOJb, MOJIIpHAs Macca, MOJAPHBIA 00beM, yIJIEpOAHBIH CKEJNeT,

bHOU CIIOCOOHOCTh MHHIMHPOBAaTh, IUIAHUPOBAaTh M | QYHKIMOHANbHAS TPYNIA, paguKall, M30MEpHs, H30Mepbl, TOMOIOTHIECKUH

JIEATEIBHOCTH | CAMOCTOSTEIbHO BBIIIOIHAT TaKyl0 AESTEIbHOCTD, | PA, TOMOJIOTH, YII€BOAOPOABI, KHCIOPOI- U a30TCOACPKAIINE COSIUHEHNH,

HIPUMEHHUTENBH | - HHTEpec K Pa3INIHEIM cepam | OHOJIOTHYECKH aKTHBHBIC BellecTBa (yrJICBOMBI, XHPBI, OEIKH), MOHOMEp,

0 K Pa3JINYHBIM | IPO(eCCHOHANBHOI AeATEILHOCTH, HOJMMEp, CTIPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIC — COCIMHCHUS,

KOHTEKCTaM OBiiajieHlie  YHHBEPCAJbHBIMH  Y4eOHBIMH | KPUCTAINYECKAS PEIICTKA, TUIBl XHMHYECKUX peakuuil (OKHUCIUTENBHO-
MO3HABATEJbHBIMH eifiCTBHAMH: BOCCTaHOBHTEJBHBIC, 3K30-U YHAOTEPMHYCCKHE, PEAKLH HOHHOrO 0OMeHa),
a) 6a3oBble JOrH4ecKHe AeiicTBU: PacTBOP, MEKTPOIHUTHI, HENICKTPOIHUTEI, SIEKTPOIUTHIECKAS TUCCOIUALIHS,
- CaMOCTOSTENBHO (bopmymHpoBaTh U | OKUCJIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKON PeaKIiH, XMMHIECKOe
aKTyaJlM3UpoBaTh MNPOOJIEMy, pacCMaTpUBaTh €¢ | PABHOBECHE), TEOPUM M 3aKOHBI (TEOpPUs XMMHYECKOTO  CTPOCHHS
BCECTOPOHHE; opranmueckux BemectB A.M. byriaepoBa, Teopus 3IEKTPOIUTHICCKOM

- YCTAHABIIUBATh CYIIECTBEHHBIN MPH3HAK WU
OCHOBaHHs JJIs CpPaBHEHUs, KiIAcCH(DUKALMU U
000011eHUS;

- OmpeleNsATh LENH JAEeSTeIbHOCTH,
[apamMeTpsl U KPUTEPHHU UX JTOCTHKEHUS;
- BBIABILITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTh  KOPPEKTHBBI B  JIEATEIBHOCTb,
OILIEHUBATh COOTBETCTBHE PE3YJBTATOB  LIEJSM,

3a7aBaTh

Juccouuanyy, nepuoanueckuil 3akon J[.M1. MenneneeBa, 3aK0H COXpaHEHHs
MAcchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3bIK XHUMHH, (HaKTOIOrHYECKUE
CBEJICHHsI O CBOMCTBAaX, COCTaBe, MOJy4eHHH U O€30MaCHOM HCIOIb30BAHUI
Ba)KHEHIIINX HEOPraHWYECKHMX W OPraHWYeCKHX BEIIECTB B OBITY W
MPaKTUYECKON JIESTEIbHOCTH YEJIOBEKa;

- YMETb BBISBISATH XapaKTEpHbIC MNPH3HAKH W B3aUMOCBS3b HM3YYCHHBIX
MTOHATHH, TPUMEHSATH COOTBETCTBYIOIINE TOHATHS P ONMCAHUY CTPOCHUS 1
CBOWCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M UX IPEBPALICHUH;
BBUIBSITh  B3AaUMOCBS3b  XMMHYECKMX  3HAHHH ¢ TOHATHSIMH U




OLICHUBATH PUCKH TTOCIIEICTBHI ICATEILHOCTH;

- pa3BHBaTh KPEaTHBHOE MBIIUICHUE MTPU PELICHHI
JKM3HEHHBIX NTPO0JIeM

0) 0a3oBBIe HCCIeI0BATEbCKUE AeHCTBUS

- BJAJeTh HABBIKAMU Y4eOHO-MCCIIEOBATEIbCKOM
u MPOEKTHOU JIeSTENbHOCTH, HaBbIKaMHU
paspetienus mpobiew;

- BBUIBJIATH NPHUYMHHO-CIICICTBEHHBIC CBSI3H U
aKTyaJIU3UPOBaTh 3aJady, BBIJIBUTaTh T'MIIOTE3Y €€
peuieHus, HaXO/UTh apryMeHTbI Ut
JIOKA3aTeIbCTBA CBOMX YTBEPI)KICHHUH, 3a/aBaTh
rapamMeTpsl U KPUTEPHU PELICHNUS;

- aHaIM3UPOBATH MOJIYYCHHBIC B XOJAE PELICHHS
3alaudl pe3yNbTaThl, KPUTHYECKH OLCHMBATh HX
JIOCTOBEPHOCTh, IIPOTHO3MPOBATH H3MECHCHHE B
HOBBIX YCIIOBHSX;

- YyMETh NEPEHOCHTh 3HAHUS B TO3HABATEIbHYIO U
MPaKTUYECKYIO 00JIaCTH KU3HEACATEILHOCTH;

- yMeTb MHTETPUPOBaTh 3HAHHA M3 Pa3HBIX
MPEAMETHBIX 001acTel;

- BBLIBHraTh  HOBBIE  HJIEH,
OPHUI'MHAJIbHBIC TTOXObI ¥ PEILICHUS;
- CIIOCOOHOCTH MX UCIIOJIb30BaHUS B
M03HABATENILHOM U COLMAIBHON MPaKTHKE

Ipeuiaratb

MIPEACTAaBICHUSAMH APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yYMEThb HCIOJIB30BaTh HAUMEHOBAHHMA XUMHYECKUX  COCIMHEHHH
MEXAYHApOJHOIO COI03a TEOPETHYECKOW M NPUKIAJAHOM XUMUH U
TPUBHAJbHbIC Ha3BaHHUsI BAKHEHIINX BeIeCTB (ITUIICH, alleTHIICH, TIIHIIEPHH,
¢denon, Qopmanprerua, YKCycHas KHCJIOTa, TJIMIMH, YrapHeld —ras,
YTJIEKUCTIBIHN ra3, aMMHaK, TallleHas W3BECTh, HETallleHas U3BECThb, NMUTHEBAs
colla W JIPYTUX), COCTABISATH (DOPMYIIBI HEOPraHHYECKUX M OPTAHHICCKUX
BCIECTB, YPaBHEHHS XHUMHYCCKUX pEaKUUil, OOBSACHATh HUX CMBICIT,
MO ITBEPIKIATh XapaKTepHbIE XUMHUYECKHE CBOWCTBa BEIIIECTB
COOTBETCTBYIOLIMMH JKCIIEPUMEHTAMHU M 3aIHCAMH YPaBHEHUH XMMHYECKHX
PpeaxIuii;

- YMeTh YCTaHaBIMBaTh NPUHAUICKHOCTh H3YYEHHBIX HEOPraHMYECKHX MU
OpPraHMYECKUX BEIIECTB K ONPEAETCHHBIM KJIaccaM M TPYIIaM COCIUHCHHUH,
XapaKTepU30BaTh MX COCTAaB M BaKHEHIIHE CBOWCTBA; OMPEEISATH BUIBI
XUMHUYECKUX CBs3eH (KOBAJEHTHAs, HOHHAS, METALIMYECKas, BOJIOPOIHAS),
TUIBI KPUCTAIMYECKUX PEIICTOK BEIIECTB; KIACCH(PUIIMPOBATh XUMHYECKUE
peakuum;

- chopMmupoBaTh MpPEACTABICHUS. O XHMHYECKOH  COCTABISIOLICH
€CTECTBEHHOHAYYHOH KapTHUHBI MHUpA, PONM XHNMHU B IO3HAHHWU SIBICHMI
npupoabl, B (OPMHUPOBAHMH MBIIUICHHS M KYJIbTYPbl JIMYHOCTH, €€
(YHKLIHOHANBHOW rPaMOTHOCTH, HEOOXOAUMOM JUISl PEIICHUsI TPAKTHIECKUX
3a7a4 ¥ 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHUS K CBOEMY 310POBBIO M
TIPUPOJHOH cpene;

- YMeTh MNPOBOAUTH PACUEThl MO XUMHYECKUM (OpMyJaM M ypaBHEHHSIM
XUMHMYECKHX  PpEaKUMH C  HCHOJIb30BaHHEM  (HU3MYECKUX  BEJIMYMH,
XapaKTepU3YIOLIMX BEIIECTBA ¢ KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMaibHBIC YCIOBUS) Ta30B, KOJMYECTBA BEIIECTBA, HCIIOIB30BATh
CHCTEMHBIE XUMHWYECKHE 3HAHUS U NPHHATHS PEIICHHH B KOHKPETHBIX
JKM3HEHHBIX CUTYaLUsX, CBS3aHHBIX C BEIIECTBAMH U UX IPUMEHCHHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
cpexncTa

B 06.1acTH IEHHOCTH HAYYHOI' 0 O3HAHMS:

- cOpMHPOBAHHOCTD MHPOBO33PEHHS,
COOTBCTCTBYIOIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHON MPAKTHKH,

- yMeThb IUIAHMPOBaTb U  BBIIOJNHATH XUMHUYECKUH  SKCIEPUMEHT
(IpeBpamieHHs OPraHUYECKMX BELIECTB IPH HArpeBaHUM, MOIydeHHE
9TUJICHA U U3y4YeHUE €ro CBOWCTB, KaueCTBEHHbIE PEaKLUM Ha aibAeTUIbl,
KpaxMmajl, YKCYCHYIO KHUCJIOTY; JeHaTypalus O€JIKOB IIpH HarpeBaHUH,




HONCKa,
aHaIM3a U
HHTEPIPETALNI
nHdopmaunu u
nHPOPMAIIMOHH
bI€ TEXHOJIOTHU
UL
BBIIIOTHCHHS
3a/1a4
npodeccronan
BHOM
JIeATeIbHOCTH

OCHOBaHHOTO Ha auaiore KYNbTYp,
CHOCOOCTBYIOIIETO OCO3HAaHHIO CBOET0 MECTa B
HOJIMKYJIBTYPHOM MHUDE;

- COBEpIICHCTBOBAHUE S3BIKOBOM M YUTATEILCKOMN
KYJIBTYpBl KaK CPeICTBa B3aHMMOICHUCTBHSI MEXKIY
JIIOBMH U TIO3HAHUS MUPA;

- OCO3HAHUE IIEHHOCTU HAYyYHOM JESATEIbHOCTH,

TOTOBHOCTb  OCYHIECTBJIATH ~ HPOEKTHYIO U
HCCIIEI0BATENbCKYIO JIeATeNbHOCTh
WHIUBUIYAIIbHO U B IPYIIE;

OBinajeHne  YHHBEPCAJBbHBIMH  Y4eOHBIMH

TM03HABATEILHBIMY JefiCTBHSIMH

B) padora ¢ unpopmanueii:

- BJIAJICTh HABBIKAMH MOJy4YCHHSI MHGOpPMALUH U3
HNCTOYHHKOB pa3HBIX THIIOB, CaMOCTOSTEIHHO
OCYILECTBIIATh IOUCK, aHAIM3, CUCTEMATU3ALHIO U
MHTEPIPETaLHI0 MHPOPMALMY PA3INYHBIX BUJIOB U
(dhopMm npescTaBiIeHus;

- co3/1aBaTh TEKCTHl B Pa3iM4HBbIX (hopMarax c
Y4eTOM Ha3Ha4eHHS MH(POPMALMH M IIENeBOH
ayJANTOPHH, BHIOMpas ONTHMAJbHYIO  (OpMy
[IPE/ICTABIICHUS ¥ BH3YaIH3alliH;

- OLICHHUBAaTh JAOCTOBEPHOCTH, JICTUTUMHOCTBH
UH(POpMALMM, €€ COOTBETCTBHE IPAaBOBBIM U
MOPAaJIBHO-3THYECKIM HOpMaM;

- HCIOJIb30BAaTh CPEACTBa MH(OPMALMOHHBIX U
KOMMYHUKAIMOHHBIX ~TEXHOJOTHH B PEIICHUN

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3allMOHHBIX  33Ja4  C  COOJIOeHHEM
TpeOOBaHHUI IPrOHOMHUKH, TEXHUKH OE30IIaCHOCTH,
THTHEHBI, PECYpCOCOEpEeKeHHsl, TpPaBOBBIX U
STHYECKUX  HOPM, HOPM  HH(POPMAIMOHHON
0€301I1aCHOCTH;

- BJIaJICTh HaBbIKaMH PAacliO3HaBaHUS U 3alIUTHI

LBETHbIE pEaKIUH OENKOB, TPOBOJUTH pEaKIUM HOHHOTO OOMeHa,
OTIPENEISITh CPely BOAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIMH Ha CYIb(ar-,
KapOOHaT- W  XJOPWA-aHUOHBI, HA  KaTHOH  aMMOHHMsS,  pelIaTh
IKCIIePUMEHTaNbHbIE 3ama4n 1o Temam "Merambl" u "Hemeramuisl") B
COOTBETCTBMH C MpaBHJIAMU TEXHHKH OE30MaCHOCTH MPH OOpaIieHHH C
BEIIECTBAMH U Ja0OPaTOPHBIM 00OPYIOBaHHEM; MPEACTABIATh PE3ybTAThI
XUMHYECKOTO IKCIEPUMEHTa B (pOpMe 3aIKCH ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii u GopMyIUPOBATh BBIBOJIBI HA OCHOBE 3THX PE3YJbTATOB;

- YMETh aHAIM3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, TTOJIy9aeMyIO U3 Pa3HBIX
HCTOYHUKOB (CpEeICTB MaccoBOW HH(OpMaNuH, ceTh VIHTEpHET U Ipyrue);

- BIIQJCTh OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHMS BEIIECTB U

XUMUYECKHX  sBIeHMA  (HabmiomeHuwe,  M3MEPEHHWE,  JKCIIEPUMEHT,
MOJIEJIMPOBAHKE);

- YMETh HPOBOJWTH PACUYETHI 110 XMMHYECKMM (OPMYIIaM M yPaBHEHHAM
XAMHYECKAX  PEaKluii ¢  WCIOJNB30BaHHEM  (U3MUYECKUX  BEIMYHH,

XapaKTepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOI CTOPOHBI: Macchl, 00beMa
(HOpMasbHbIE YCJIOBHSI) Ta30B, KOJHMYECTBA BEILIECTBA, HCIIOJIb30BAThH
CHUCTEMHBbIC XUMHYECKUE 3HaHUs Ui MPHHATHS DPELICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BELIECTBAMHU U UX IIPUMEHEHHEM
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nH(popManuy, THGOPMaMOHHON 6e3011aCHOCTH
JIMYHOCTH,

OK
Db dexTuBHO

04.

B3aMMOIENHCTBO

Bath
paboTaThb
KOJIIEKTUBE
KOMaH/Je;

n
B
n

- TOTOBHOCTh K CcaMOpa3BUTHIO,
CaMOCTOSITEJIFHOCTH M CaMOOTIPEICTICHUIO;
-OBJIaJIcHUE HaBBIKAMH yueOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOW M COLUAIBHON
JIeITEeIbHOCTH;

OBJiajieHue YHHBEPCAJIbHBIMH
KOMMYHHKATHBHBIMH 1efiCTBHSIMU:

0) coBMecTHAsN 1eATETLHOCTD.

- IIOHUMAThb u HCII0JIb30BaTh npenmymeCTBa
KOMaH/IHOM M MHJMBH/yalbHOU pabOTHI;

- TPUHUMATh LEId COBMECTHOH JesTEeIbHOCTH,
OpPTaHU30BBIBATh U KOOPJAHMHHUPOBATH ACUCTBUS IO
e JIOCTH)KCHMIO. COCTABJIATh IUIAH JICHCTBHH,
pacIpenenaTh poiy ¢ yIeTOM MHEHUH yJaCTHUKOB
00cyXaTh pe3ynbTaThl COBMECTHOM padOTHI;

- KOODJMHUPOBAaTh W BHINOJIHATH paboTy B

YCIOBHSIX peassHOTrO, BUPTYaJILHOTO "
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;
- OCYIICCTBIATh IIO3UTHBHOE CTPAaTETHYECKOE

MOBEZICHNE B PA3JIMYHBIX CUTYALUSX, NPOSBIATH
TBOPYECTBO U BOOOpPaKCHHE, OBITH MHUIIMATHBHBIM
OBiajleHNe YHHBEPCATBHBIMHU PeryIATHBHBIMHU
NeCTBUSAMM:

) IPUHATHE ceGsT M IPYTHX JIIO/e:

- IPUHUMATh MOTUBBI 1 APTYMEHTHI APYTUX JTIOJCH
IIPY aHANN3€ PE3yIbTATOB AEATEIBHOCTH,

- TIPU3HABaTh CBOE IPaBO M IIPaBO JPYIUX JFOJACH
Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHMUMATh MHP C
MO3ULIMU JPYTrOro 4Y€JIOBEKA,

- yYMeThb IUIQaHMPOBAaTh U  BBINOJHATH XUMHYECKHH  3KCHEPHUMEHT
(IpeBpamieHUs] OpPraHUYECKUX BEIIECTB IPH HAarpeBaHMH, IIOJIy4CHHE
9TWJICHA U H3Y4YEHUE ero CBOWCTB, KaUeCTBEHHbIC PEaKLMH Ha albJIerhJibl,
KpaxMmaj, YKCYCHYIO KHUCJIOTY, JeHATypanusi O€JKOB IIpH HarpeBaHUH,
LBETHbIE pEakUuKM OEJKOB; IPOBOJUTh pPEAKIUH HOHHOrO OOMeHa,
OIIPE/IEIISITh CPEAY BOIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIMU HA CyJb(ar-,
kapOOHaT- W  XJIOPWUA-aHWOHBI, Ha  KaTHOH  AaMMOHHMSA,  pelIaTh
9KCIIepUMEHTalbHbIe 3amaun 1m0 Temam "'Meramwiel” u "Hemeramrsr'") B
COOTBETCTBUHM C NpaBHJIAMU TEXHHKH OC30IaCHOCTH NpPH OOpaIieHHH C
BEIIECTBAMH U J1a0OPaTOPHBIM 00OPYIOBAaHHEM; MPEACTABIATH PE3yNbTaThI
XUMHMYECKOTO IKCIEPUMEHTa B (popMe 3anmHicH ypaBHEHHH COOTBETCTBYIOIIMX
peakumii 1 GopMyIUpPOBATh BBIBOJIBI HA OCHOBE 3THX PE3YJIbTAaTOB
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OK 07.
CopeiicTBOBaThH
COXpaHEHHIO
OKpY’Kalomien
cpensl,
pecypcocoepex
CHHUIO,
MIPUMEHSATH
3HAHUS
N3MEHEHHN
KJIMMaTa,
TIPUHLHITBL
OepexITMBOTO
MIPOM3BOCTBA,
3¢ PpekTHBHO
JEHCTBOBAaTL B
Ype3BBIYAHHBIX
CHUTYalUsIX;

IK 11.1.
OcymecTBIsATh
cOop, 0bpaboTKy
" aHaJIu3
uHpOpMALIUH
JUIS
TIPOCKTUPOBAHUSL
0a3 JaHHBIX.

00

B 00J1aCTH 3K0JI0rH4€CKOT0 BOCIIMTAHUS

- c(opMHPOBaHHOCTH SKOJOTUYECKOH KYIBTYPHI,
IIOHMMAHHE BJIIMAHHUA COLMAJIBHO-DKOHOMHYCCKUX
NpPOLIECCOB  HA  COCTOSIHUE  NPUPOJHOM M
COLIMAIIBHOM  Cpelbl, OCO3HAaHHE TII00AIBEHOTO
XapakTepa dKOJOTHYECKUX MPodIeM;

- IUITAHWPOBAHWE M OCYIICCTBICHHE ICHCTBHH B
OKpYXKalOlllel Cpefie Ha OCHOBE 3HAHUS LeNed
YCTOMUMBOTrO pa3BUTHS YEIOBEUECTBA,

aKTHBHOE HEMNpUSTUE JACHCTBUH, HPUHOCSIINX
Bpea OKpyKarolel cpeze;

- yMEHHE NPOTHO3UPOBATh HEOIATONPHSATHBIC
9KOJIOTMYECKHE IOCIEACTBUS NPEIIPUHIMAEMBIX
JIeHCTBYH, IPEIOTBpAIIaTh UX;

- paciupenue OmbITa
9KOJIOTHYECKOH HAIIpaBICHHOCTH,
- OBJIAACHHUC HAaBBIKAMH We6HO-HCCHeHOBaTBHBCKOﬁ,
MPOEKTHOM U COLUAJIHOM JIeSITENbHOCTH;

JACATCIIBHOCTHU

- chopMupoBaTh IPEACTAaBICHUSA. O XHMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOH KapTUHBI MHUpA, POJIM XHUMHU B IIO3HAHHWU SIBICHHIT
NpUpOJbl, B (OPMHUPOBAHMM MBIIIICHUS M KYJIBTYPhl JIMYHOCTH, €€
(YHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOMMOM YISl PEIICHUS] PAKTHYECKUX
33124 U 9KOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHSI K CBOEMY 3J0POBBIO U
TIPUPOTHOH cpene;

- yMeTh coOJIIO/aTh MpaBHia KOJOTHUSCKH LEIeCO00Pa3sHOro MOBEICHUS B
OBITY M TPYIOBOH JEATEIBHOCTH B IIENSAX COXPAHEHUS CBOETO 3J0POBBSI U
OKpYXKaloIlel MPUPOIHON Cpelbl; YYUTHIBATh ONACHOCTh BO3JCHCTBUS Ha
JKMBBIC OPraHU3MbI OMNPE/ICIICHHBIX BELIECTB, MOHMMasi CMBICH ITOKa3aTesst
TIpeIeIbHOM JOMyCTUMOM KOHIIEHTpaIuu
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBHOM

JTUCUMITIUHBI «XUMMUST»

2.1. O0beM TUCHMTIIIUHBI M BUAbI Y4e0HO0iIl padoThl

Buna yueoHoii padboThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrPpaMMbl I CHUILINHBI 72
B T.4

OcHoBHoOE coiepxaHue 64
BT. U..

TEOpeTHUYECKOE 00yUeHHe 32
MPAKTHYECKUE 3aHATUS 18
abopaTOPHBIE 3aHATHS 14
IMpodeccnonanbLHO-OpHEeHTHPOBAHHOE COePKAHUE (COAepKaHMe 5
MPUKJIATHOTO MOTYJI)

BT. 4..

TEOpPETHUECKOE O0yUeHUE 2
MPAKTUYECKUE 3aHATUS 2
a00paTOPHBIC 3aHATHS 2
IMpomexyTounas arrectamus (auddepeHIPOBaHHBIN 3a4eT) 2
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2.2. TemaTn4ecKkuii IUIaH U COiePKAHNE TUCHUTIIIHHBI

HaumeHoBanue Conepsxanne yueGHOro matepuasia (0CHOBHOE U PO eCcCHOHAILHO-OPHEHTHPOBAHHOE), O nem uaco DopMupyeMBbIe|
. 'HEM 4aCOB
pa3ieioB U TeM J1a00paTOpPHbIe H NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAYIb KOMIIETEHIHH
1 2 3 4
OcHOBHOe coJep:kaHue 64
Paszgen 1. OcHOBBI CTPOEHHS BeLIECTBA 6
Tema 1.1. OcHOBHOe coJep:kaHHe 4 OK 01
CrtpoeHne aToMoB
XUMMUECKUX Teoperuueckoe o6yueHune 2
9JIEMEHTOB U N N
npHpoa CoBpemeHHasi Mojelnb CTpoeHUs: aromMa. CHMBOJMYECKHH SI3bIK XUMHH. XHUMHYCCKUH 3JIEMEHT.
N — DnekTpoHHas KOH(Urypanust aroma. Kiaccuukanus XAMHYECKAX SIEMEHTOB (S-, -, d-?HeMeHTLI).
CBS3H BajieHTHBIE ~ JJIEKTPOHBI. BasieHTHOCTB. DieKTpoHHAsE ~ IPHUPOJAa  XHMHYECKOH  CBSI3H. 2
DIEeKTPOOTPHLIATEIBHOCTE, BHIBI XUMHYECKOH CBsi3M (KOBaJGHTHAs, HOHHAs, MeTaJUInYecKas,
BOJIOPO/IHAs) U CIIOCOOBI ee 00pa3oBaHust
IMpakTHyeckoe 3aHsTHE 2
Ne 1 YcraHnoBiieHHe CBSI3M MeKIY CTPOEHHEM aTOMOB XMMHUYECKHX 3JIeMEHTOB U MePHOAHYECKHM 2
H3MeHEHHEeM UX CBOWCTB
Tema 1.2. OcHOBHOE coJepKaHne 2 OK 01
Iepuo quyeckuii OK 02
3akoH ¥ Tabmua | IIPAKTHYECKOE 3aHATHE 2
JI.1. Menneneena N
Ne 2 PenieHue nNpakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3a/IaHHIi HA XapaKTepHu3aluio
XHMHYECKHX 3JIEMEHTOB 2
Paznen 2. XumMnyeckue peakuuu 10
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Tema 2.1. Tumnst OcHOBHOe coiep KaHue 4 OK 01
XAMHYECKUX
peaxuuit TeopeTuueckoe o0yueHue 2
Kuaccudukanys 1 THIIBI XHMUYECKHUX PEaKIMi ¢ ydacTHeM HeopraHudeckux BeriecTs. CocTaBiieHHE
YpaBHEHUIA peakiuii COSMHEHHMS, Pa3JIOKEHHsI, 3aMeIlleHNsI, OOMEHa, B T.4. peaKLuil TOpeHus,
OKHCIIEHUSI-BOCCTAHOBIICHHUS.
YpaBHEHUs OKUCICHHUS-BOCCTaHOBIICHHS. CTeneHb OKUCIeHHUs. OKHCIUTENb U BOCCTAHOBUTEIb. 2
CocraBiieHne ¥ ypaBHUBaHHE OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEAKIINIT METOIOM JJIEKTPOHHOTO
6ananca. OKHUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUK B ITPUPO/IE, MPOU3BOICTBEHHBIX MPOLECCaX U
JKHM3HEIEATEeIbHOCTH OPraHi3MOB
IIpakTHYecKkoe 3aHsATHE 2
Ne 3 PacueTbl M0 ypaBHEHHSIM XMMHUYECKHMX PeaKUHUil ¢ MCHOJIb30BaHHEM Macchl, 00beMa ra3os,
KOJIMYECTBA BEUIECTBA 2
Tema 2.2. OcHOBHOE cojiepKaHue 4 OK 01
DIEeKTpOIUTHYECKA OK 04
A qucconmarusa u | 1€OpeTHyecKoe odyueHue 2
HOHHBII 00MEH N
Teopust 37IEKTPOIIUTHUECKON JUccOnUaniy. VIOHbL. DNEKTPOIHUTHI, HEAEKTPOIUTHI. Peakiimu HOHHOTO
obmena. CocraBieHHE peakiyMii HOHHOTO OOMEHa MYyTEeM COCTaBJICHHS! MX TOJIHBIX W COKpAILCHHBIX 2
HOHHBIX YpaBHEHHUH. KHCIIOTHO-OCHOBHbIE peakIiu. 3a/IaHusI Ha COCTAaBJICHHE HOHHBIX PeaKInit
JlaGopaTopHble 3aHSATHSI 2
JlaGopaTtopHasi padora Ne 1“Tunbl XuMHYeCKHUX peaKknmii’”. 2
KonTpoabnas
CrpoeHue BelecTBa M XUMUYECKUE PeaKIiu 2
pa6ora 1
Pazpnen 3. CTpoeHHe U CBOHCTBA HEOPTAaHUYECKHUX BELECTB 16
Tema 3.1. OcHOBHOe cofiepkaHue 4 OK 01

15




Knaccuduxanus, | Teoperudeckoe odydeHune OK 02
HOMEHKJIaTypa 1 MK 11.1.
cTpoeHHe IIpenmer Heopranndeckoit xumun. Kitaccugukaryst Heopranuueckux Berects. [IpocTeie U cloxHbIC
HeOpraHmueckux | BCILECTBA. OCHOBHBIC KIACCHI CIOKHBIX BELICCTB (OKCHBI, THAPOKCHIBI, KHCIOTHI, COJH). B3anmocessp
BElECTB HEOPraHMYECKHUX BEIIECTB. ATperaTHble COCTOSHHUS BemecTa. Kpucrammyeckue n amopgHsie

BerecTBa. THITBI KPUCTAIUTHYECKUX PENIETOK (ATOMHAsI, MOJICKYJISIPHASI, HOHHASI, METAJTHICCKAST).

3aBHCUMOCTD (PU3NUECKUX CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMUECKON PEIIETKU. 3aBHCHMOCTh

XMMHYECKOH aKTUBHOCTH BEIIECTB OT BHUJda XUMUYECKOW CBSI3H M TUITA KPUCTAUTMYECKON PEIIETKH.

ITpuanHBI MHOroOOpasus BEEeCTB

IIpakTHyeckoe 3aHsATHE

Ne 4 Pemrenue NpPakTHYECKHMX 3aJaHHH MO KJIAaCCHPUKANMHM, HOMEHKJIATYpe M XHMHYeCKHM

(opmyIaM HeOPraHMYECKHX BELIECTB PA3JIMYHBIX KJIACCOB
Tema 3.2. dusuko-| OCHOBHOE COiepKAHUE OK 01
XUMHUYECKHE OK 02
CROMCTRA TeopeTuueckoe od0yueHue K 11.1.
HEOPraHUYeCKUX .
BemecTs Mertamnel. OOmue ¢u3nyeckue U XMMHUYECKHE CBOMcTBa MeTayuioB. CrocoObl MosydeHus. 3HaueHHe

METAJJIOB WU HEMCTAJIJIOB B MNPUPOAC W KUBHCACATCIBHOCTH YECJIOBCKA W OPraHUu3MOB. KOpp03I/IfI
METaJJIOB: BUJIbI KOPPO3UH, CIT0COOBI 3alIUThI METAJIJIOB OT KOPPO3HUHU

Hemeramnpl. OOume ¢u3nyeckne M XUMHYECKHE CBOICTBa HeMeTauioB. THIM4YHBIE CBOiicTBa
HemerauioB |V— VII rpynn. Knaccugukanus n HoMeHKIaTypa coelMHeHUiT HemeTaiioB. KpyroBopoTst
OMOTEHHBIX 2JIEMEHTOB B IPUPOIE

XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BeleCTB (OKCUIOB, ITHAPOKCHIOB, KUCIIOT,
coseii ¥ ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTBIX BEIIECTB, BOJAOPOIHBIX COSTHHEHHI,
BBICHIMX OKCH/IOB U THAPOKCHIOB

Hpaanqecxoe 3aHATHE
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Ne 5 CocrapiieHne ypaBHeHHIi XHMHYeCKHX peaKUHUil, pelieHHe NMPAKTHKO-OPHEHTHPOBAHHBIX

TeopeTH4YecKuX 2
Tema 3.3. OcHOBHOe coiepikaHue 2 OK 01
Wnenrnduxanus OK 02
HEOpraHMIEecKX JlabopaTopHble 3aHATHS 2 OK 04
BEILIECTB o

JlaGoparTopnasi pagora Ne 2 ««CBOMCTBa METAJIJIOB M HEMETAJIIIOB»». 2
KounTposabHnas .

CBOICTBa HEOPTaHMUECKUX BEIIECTB 2
pa6ora 2
Pasnen 4. CTpoeHHe U CBOICTBA OPraHHYeCKUX BeleCTB 24
Tema 4.1. OcHOBHOe cofiepKaHue 4 OK 01
Knaccudukarms, TIK 11.1.
cTpocHHue 1 TeopeTruueckoe odyueHue 2
HOMCHKJIaTypa TlosiBiieHHe U pa3BUTHE OPraHUYECKON XMMHHU KaK HaykH. [Ipeamer oprannueckoi xumun. Mecro u
OpraHMIecKux 3HAYEHHE OPIaHMYECKOIl XUMUH B CHCTEME ECTECTBEHHBIX HAYK.
BEIIECTB XUMHUUECKOE CTPOCHUE KaK INMOPAJOK COCIMHEHUS aTOMOB B MOJIEKYJE COIVIACHO HX BaJIGHTHOCTH.

OCHOBHBIE TIOJIOKEHHUSI TCOPUH XUMHUYECKOTO CTPOCHHSI OpraHn4eckux coequHenuit A.M. Bytieposa.

YInepoaHblii CKeleT OpPraHuYecKOod MOJEKYIbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHUMHYECKOTO

CTPOEHUSI MOJIEKyIL. MI30Mepust 1 H30MepHl. 2

Ilonsitue o ¢ynkuuoHaneHo# rpymne. Pamukan. [pusiumsl  kinaccuHUKAMHd  OPraHUYECKUX

coemuHeHU. MexayHapoJHas HOMEHKJIATypa M IPHHIMIOBI HOMEHKIATYyphl ~OPTraHUYECKHX

coenuHennii. IloHsTHe 00 a30TCOICPIKAIIMX COCIUHCHHUSX, OHMOJOTHYECKH AaKTHBHBIX BEIHIECTBAX

(yrneBomax, skupax, Oenkax W Ip.), BBICOKOMOJEKYIADHBIX COCAMHCHHsAX (MOHOMEp, MOJHMED,

CTPYKTYPHOE 3BEHO)

IpakTHyeckoe 3aHsATHE 2

Ne 6 CocraBijieHHe MOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX ()OPMYJ OPraHMYecKHX BellecTB 2
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OTACJBbHBIX KJIACCOB, HCMOJIB3YH UX HA3BAHUSA

Tema 4.2.
CgoiicTBa
OpraHNYeCKUX
COCIMHECHU I

OcHOBHOE coaepikanue

12

TeopeTuueckoe od0yuyeHue

DUBUKO-XUMHYECKAE CBOWCTBA OPraHUYECKMX COEAMHEHHH OTHENBHBIX KIaccoB (OCOOEHHOCTH
KJaccu(MKalMy ¥ HOMEHKIIATYpPhl BHYTPH KJlacca; TOMOJIOTHYECKHA psi v 0011ast hopMyra; H30Mepusi;
(u3MyecKne CBOMCTBA; XUMHIECKHE CBOMCTBA; CIIOCOOBI IOy ICHHS):

— HNPCACIIbHBIC YIJIIEBOAOPOAbI (aHKaHLI u I.[I/IKJIOBIIKB.HI)I). FopeHHe MCTaHa KaK OIWH K3 OCHOBHBIX
HUCTOYHHKOB TCIlJIa B IPOMBIIIJICHHOCTH U 6LITy. CaoiicTBa IIPUPOJAHBIX YIJTIEBOAOPOAOB, HAXOXKIACHUC B
NpUpOAC U NPUMCHCHUE AJIKAHOB,

— HENpeaACIIbHbIC (aJ'IKeHLI, AJIKUHbI U am(a;mem,l) U apoOMaTU4YC€CKUE YIriI€BOAOPOIbI. FopeHHe
AECTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO INIAMEHHU UIA CBAPKH U PE3KHU METAJJIIOB

— KHCIIOPOJICOIepKaIe coequHenust (CIUPTHI U PEeHOJIBI, KapOOHOBBIE KUCIOTHI U 3(GUPHI, aTbIETHIbI
M KETOHBI, JKUPBI, yriaeBoIbl). [IpakTHueckoe NpUMEHEHHe OSTHICHIJIMKOJ, TIHIEepHHa, (eHoma.
Ilpumenenne ¢opmaipaernia, aueTaiblIernia, YKCYCHOM KHCIOTHI. Mbula Kak COJIM  BBICIIHX
KapOOHOBBIX KHCIIOT. MooLIMe CBOWCTBA MbLIA

— asoTcoepKallie CoeaMHEHHs (aMUHBI W aMHHOKHCIOTBHI, OCikh). BBICOKOMONEKYISpHBIE
coeiHeHUs (CHHTETHYECKHE W OMOJIOTHYECKH-aKTHBHBIC). MOHOMEp, TOJIMMEpP, CTPYKTYPHOE 3BEHO.
[Nonumepu3anus 3THIEHA KaK OCHOBHOE HAIPaBJICHUE €0 NCIIOJIB30BaAHMS.

T'enernyeckas CBsI3b MEXAY KJIaCCAMU OPTaHUYECKUX COCTUHEHUH

I[pakTHYeckoe 3aHATHE

Ne 7 CocraBienne ypaBHeHMil XHMHYECKHX PeaKUUil ¢ y4acTHeM OPraHM4YecKHX BellecTB Ha
OCHOBAHUH MX COCTABA U CTPOEHUS

Ne 8 Pelienne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3a/1aHUI HA CBOHCTBA OPraHUYeCcKHX
cOeITMHEHHUIT 0TIeIbHBIX KIACCOB

OK 01
OK 02
OK 04
IK 11.1.
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JlaGopaTopHble 3aHATHSA

JlaGopaTtopHasi pagora Ne 3 “ «IlosryyeHue ITHIIEHA M H3YUEHHE €r0 CBOICTB.

Tema 4.3. OcHOBHOE coJepKaHue OK 01
Wnentuduxanus OK 02
OpraHUYEcKHX Teoperuueckoe o0yueHue OK 04
BEILIECTB, UX MK 11.1
3HAYCHUE U Buooprannueckue coenuHeHus. I[lpuMeneHne u Ouosiornyeckas pojb yriaeBoaoB. OKHCIICHHE
TIpHMeHEHHE B YIICBOJOB — WCTOYHHK OHEPrUM IKMUBBIX OpraHu3MoB. OOnacTd TPUMEHEHHS AMHUHOKHCIIOT.
GLITOROM 1 [IpeBparieHuss OENKOB MHINK B OpraHH3Me. Buonorunyeckue (l)yHKLll/ll/l" OenkoB. buonornueckue
IPOU3BOCTBEHHOI (GyHKIMHY XUPOB. PONb OpraHndecKoil XMMHUH B pElICHUH MPOoOJIeM IHIIEBOi Oe30macHOCTH
eSATeNIbHOCTH . .
. Ponp opraHuueckod XMMHM B DEIICHHM MHPOOIEM HSHEPreTH4YecKod Oe30NmacHOCTH, B Pa3BUTHU
Henoscka MEIULUHBI, CO3IAaHNN HOBBIX MATEPHAJIOB, HOBBIX HCTOYHHKOB SHEPTHH (AJIbTEPHATUBHBIC HCTOUYHHKA
sueprun). OMacHOCTs BO3ACHCTBHS Ha KUBBIC OPTaHM3MbI OPraHHYECKUX BEIIECTB OTACIBHBIX KIACCOB
(YrIeBoOpoIbl, CIHPTHI, (DEHOIBI, XJIOPOPTraHUYCCKHE MPOU3BOMHBIC, ANBICTHIBI U JP.), CMBICI
MoKa3zatessi IpeebHO JOIyCTUMO KOHIIEHTPAIUK
JlaGopaTopHble 3aHATHS
JlaGopaTopHas padora Ne4 KayecTBeHHbIE peaKIHH HA CIUPThI. PEeHOJIbI U AJIbJer bl
JlabopaTopHas pagora Ne 5 Tlosryuenne cJioKHBIX 3pUpoB
JlaGopaTopHas pagora Ne 6 [lenarypanusi 6e1ka npu HarpeBanun. LiBeTHbIe peakuuu 6e1koB
Kourpoannas CTpyKTypa H CBOICTBa OPraHNYECKUX BEILECTB
paGora 3 PYKTYP P
Pa3pgen 5. KuHeruuyeckue 1 TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKuuii
CkopocTb OcHOBHOe cojiepiKaHue OK 01
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XUMHYECKUX Teoperuueckoe o0yueHue OK 02
peakuuii.
XUMUUECKOE CKOpOCTh pEakuuH, e 3aBHCHMOCTb OT PAa3IMYHBIX (PAKTOPOB: HPHPOJBI PEATUPYIOLIMX BEIIECTB,
paBHOBECHE KOHIIGHTPAIIMH PpEarupyloluX BELIECTB, TEMIEPaTypbl M IUIOIIAJH PEAKIHOHHOH HOBEPXHOCTH.

TeruioBbie 3Q(HEKTH XUMUIECKUX peakuil. DK30- U SHIOTEPMHUUCCKUE, PEAKLHH.

OOparuMocTh peakuui. XUMHUYECKOE PAaBHOBECHE M €ro CMELICHHE I0J JCHCTBHEM pPa3InYHbIX

(hakTOpoB (KOHIIEHTPALMS PEareHTOB WIIH MPOJIYKTOB PEAKIUH, JaBJICHUE, TEMIIEpaTypa) Uil CO3IaHHUs

ONTHMAJIBHBIX YCIIOBUH MPOTEKAHUSI XUMUUECKUX MpotieccoB. [Ipuxuumn Jle [latenbe

I[IpakTHYeckoe 3aHATHE OK 01

OK 02

Ne 9 Pemenue 3aianuii Ha aHaau3 (aKTOPOB, BIMSIIOUMX HA U3MEHEHHE CKOPOCTH XHMHUYeCKOi

peakuuu
Pasnen 6. PacTBopsI
Tema 6.1. OcHOBHOE cojiepKaHue OK 01
Iousitre o OK 02
pacTBOpax TeopeTuueckoe odoyueHue OK 07

PactBopenne kak (u3HKO-XUMHUYecKHi mpouecc. PactBopsl. CriocoObl MPUTOTOBIICHHS PAaCTBOPOB.

PactBopumocts. MaccoBas [moiisi  pacTBOpeHHOro BemiecTBa. CMBICH TOKa3arens MpeneabHO

JIOMYCTHMO# KOHICHTPALMH U €r0 UCHOJIb30BAHUE B OLIEHKE YKOJOTHUECKOH 0e30MacHOCTH.

IIpaBuia SKONOTHYECKH LIENecOOOpa3HOro MOBEACHHS B OBITY W TPYHAOBOIl AESITEIHHOCTH B ILEINSX

COXpaHEHHsI CBOETO 37I0POBbSI U OKPYXKAIOIIEH MPHUPOTHON Cpe/ibl; OMACHOCTh BO3JCHCTBHS Ha JKHBbIC

OpraHU3MbI ONPEIEIICHHBIX BEIIECTB.

Penienue NpakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 3a/IaHUI HA PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOM U

NPOU3BOACTBEHHOH AEATENLHOCTH YeI0BEKa
Tema 6.2. OcHOBHOe coJepKaHne OK 01
Hccenenosanue OK 02
CBOMCTB pacTBOpoB .JIaﬁopaTopHLle 3aHATUA OK 04

JlaGoparopHasi pagora Ne 7 «IIpuroroBienune pactBopoB. PaziesieHue cmeceii ».
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IpodeccuoHaTLHO-0PHEHTHPOBAHHOE COIEPKaHMe (COMePKaHIe MPHUKIATHOT0 MOTY.IsA)

Pasnen 7. Xumus B ObITY M NPOM3BOJACTBEHHOI JesTeJbHOCTH YeJ0BeKa 6 OK 01
OK 02

Xumust B ObITY U |OcHOBHOE cojiepKaHUe 6 OK 04
MIPOM3BOACTBEHHON OK 07
JIESITETLHOCTH TeopeTnueckoe odyueHue 2 MK 11.1
YeloBeKa 1.

Hosgelimme 1ocTmXEeHNSI XUMUIECKONH HAYKH M XHMUYECKOH TeXHOJIOTHU. Poe xumun B obecrieueHnn

9KOJIOTMYECKOH, SHEPTeTHYECKON U MUILEBOH 0€301MacHOCTH, Pa3BUTHN MeAWIUHEL. [IpaBuia moucka n 2

aHAM3a XAMHYECKOW HHQPOPMAIMK W3 Pa3]IMYHBIX HCTOYHHKOB (HaydHas ¥ y4eOHO-HaydHas

JITEpaTypa, CpeAcTBa MaccoBoi nHdopmanuu, ceth MHTEpHET)

IIpakTHYeckne 3aHATHA

Ne 10 AHa/iu3 KeiicOB 0 MPUMEeHEeHNN XMMUYECKHX BeleCTB U TeXHOJIOr Hii 2

JlaGopaTopHasi pagora Ne 8 «O0OHapyKeHHe HUTPATOB B MPOAYKTAX MUTAHUS

HccnenoBanue NpoayKTOB MATAHNS HA HAIMYHE YTJI€BOI0B 2

ITpoMexxyToUHAsI aTTECTAIMS MO JUCIHILINHE (3a4eT) 2

Bcero 72
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3. VCJOBUSA PEAJIM3ALIMYA TPOTPAMMBI OBIIEOBPA30BATEJLHO
TACHATIITAHBI

3.1. TpeGoBanusi K MUHUMAJBLHOMY MATEPUATbHO-TEXHUYECKOMY
o0ecrne4yeHH 10
Peanuzanus mporpaMMbl TUCHUIUIMHBI MPOXOAUT B KabuHete MHopmaTuka c
MCIIOJIb30BaHUEM BUPTYaJIbHOM J1TabopaToOpuu
OoOopynoBanue y4eOHOro kKadmHera (HarJIsIHbIe TOCOOHMS). TaOnuIa
MenneneeBa, yueOHbIe GUIBMBI, ITU(PPOBBIE 00pa30BaTEIBLHBIE PECYPCHI.
Texnuyeckue cpeacTBa oOOyYeHHSI. KOMIIBIOTEp C  YCTPONCTBaMHU
BOCIIPOU3BEACHUSI  3ByKa, IMPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEIUHHAS JOCKA, YKa3Ka-MIPE3CHTEP JI MPEe3eHTALIUM.
OobopynoBanue jgadopaTopuu U pado4yux MecT J1a0OPATOPUM: BUPTyallbHAs
nabopaTopus 10 XUMUU
3.2. UudopmanuoHHoe odecriedeHne peaau3alnuu NporpaMmmbl
Jns  peanuzauuu mOporpamMmbl  OMOIMOTEUHBIM  (OHJ 00pa3zoBaTENbHOU
OpraHu3aluu JOJDKEH HMMEET JJIEKTPOHHBbIE OOpa3oBaTelibHble M HH(POPMAIMOHHBIE
pPECYPCHI, PEKOMEHJOBaHHBIC JUIsI MCTIOJIB30BaHUS B 0Opa30BaTENbHOM Ipoliecce, He
cTapiie 5 JIeT C MOMEHTA U3/IaHHUs.

1. Xumus. 10 kmacc. ba3zoBeiit ypoBenp : YueOnuk / B.B. Epemun, H.E.
Kysemenko, B.M. Tepenun [u ap.]; nmoxa. pen. B.B. Jlynmn — MockBa :

[Ipocsemenue, 2023. — 208 c. — ISBN 978-5-09-110489-9. — URL:
https://book.ru/book/952251 (nara o6pamenus: 10.02.2024). — Tekcr
AJIEKTPOHHBIN.

2. Pymuruc, I'.E.. Xumusa. 10 kmacc. basoBeiii ypoenb : YueOnumk / T'.E.
Pymsutnc, @.I'. ®enpaman — Mocksa . IIpocBemenune, 2023. — 224 ¢. —
ISBN 978-5-09-108896-0. — URL: https://book.ru/book/952220 (nara
oopamenus: 10.02.2024). — TekcT : 2IeKTPOHHBIH.

JlonoiHUTEIbHAS JJUTEPATypa

1. Xumus. 3amadnHuk . y4eOHOE MocoOue I CcpeaHero MnpodecCHOHAIBHOTO
obpazoBanmss / 1O. A.Jlebenes [u ap.]; mom oOmed  pemakuuei
I'. H. ®aneeBa. — MockBa: WszmarensctBo [Opaiit, 2024. — 236c¢c. —
(ITpodeccronanpuoe obpazosanue). — ISBN 978-5-9916-7786-8. — Tekcer
anekTponnbiii // OOpazoBatenbhHas matdpopma IOpaiit [carit] — URL:
https://urait.ru/bcode/537886 (nara oopamenus: 10.02.2024).

2. AHpunorenoBa, WM. B. Xumus: ydyeOHUK M MNPAKTHUKYM I CPEIAHErO
npodeccuoHaibHoro oobpaszosanus / . B. AupunoreHona, A. B. babkos,
B. A. IlonkoB. — 2-¢ u3n., ucnp. u gon. — Mocksa . M3natenscTtBo HOpaiir,
2024. — 291 c. — (IIpodeccuonanpaoe obpasoBanue). — ISBN 978-5-534-
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11719-6. — Texkct : anmektponnbiii // OOpa3oBarenbHas miaTdopma FOpait
[caiit]. — URL.: https://urait.ru/bcode/538526 (narta oopamenus: 10.02.2024).

. Huxonbckuii, A.b. Xumus: y4eOHUK H MOPAKTUKYM M CPEIHETO
npodeccuonaipbHoro oopazosanus / A. b. Hukonwsckuii, A. B. CyBopoB. — 2-¢
u3a., nepepad. m gon. — Mocksa : M3narensctBo HOpaiit, 2024, — 507 ¢c. —
(ITpodeccuonanpHoe obOpaszoBanue). — ISBN 978-5-534-01209-5. — Tekcr
snektponnbiii // OOpasoBatenbHas miatdgopma IOpaiit [carit]. — URL:
https://urait.ru/bcode/538279 (nara oopamenus: 10.02.2024).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBLHON JUCIUIJIUHBI

KoHTponb U olleHKa pe3yiabTaTOB O0OYy4YEeHHS! OCYIIECTBISECTCS MpenoaaBaTeaeM
B IIpouecce 3aHATUH ©W  Ja0opaTOpHBIX paboT,

TECTUPOBAHMS, a TaKXE€ BBIMOJTHEHUS OOYYAIONIMMHCS HWHIWBUIYaTbHBIX 3aJIaHH,

IIPOBCACHUA IIPAKTHUYICCKUX

MIPOCKTOB, HCCIIeIOBaHM. Pe3ynbrarel O0OydeHHS ONpEeACSIIOT, YTO O0ydarommecs

JOJDKHBI  3HaTh, IIOHUMAaTb M JEMOHCTPUPOBAThb II0 3aBEPIICHUM HU3Y4YCHUS
JTUCIUTUIAHBI.

Jiis popmupoBaHusi, KOHTPOJISI M OLEHKH pPE3yJbTaTOB OCBOCHMS Y4YEOHOMU
JUCIUIUIMHBI UCTIONB3YETCS CHCTEMa OLICHOYHBIX MEpPONpPHUSATHH, MpeAcTaBiIstouas
co00l KOMIUIEKC YYEOHBIX MEPONPUSATUH, COTJIaCOBAaHHBIX C pe3yibTaTaMu OOyUEHHS

u chopmymupoBaHHbix ¢ ydetoM OI'OC COO (mpeaMeTHbie pe3yabTaThl 110

auctuminae) u ®IOC CIIO.

Ne | OK/IIK Monygﬂ:ﬁ’:men/ PesynabTaT 00yuenus THbI OLeHOYHBIX MEPONIPUATHH
| | OcHoBHOE coep:kaHme
1 Pasznen 1. ®opmyIHpPOBATH
OcHoBbI 0a30BbIe IOHATHSA H
CTPOCHHSA 3aKOHBI XMMHH
BellecTBa
1.1 |OKO01 Crpoenue atomoB |CocrtaBnars xumuuyeckue |1. Tect «Ctpoenue atoMoB
XUMHUYECKUX (hOopMyJbl COEIMHEHUI B |XMMHUYECKHX 3JIEMEHTOB M NMPUPOAA
AIIEMEHTOB U COOTBETCTBHUH CO XUMHYECKON CBA3HY.
npupoja CTENEHbIO OKUCIEHUS 2. 3a7aum Ha COCTaBIJICHHUE
XUMUYECKOH CBSI3U | XMMUYECKHUX JIEMEHTOB, |XUMHUYECKHX (POPMYI JBYXaTOMHBIX
UCXOJIsl U3 BAJICHTHOCTU U |COCIMHEHMI (OKCHIOB, CYIb(HIOB,
AIIEKTPOOTPUIIATEIILHOCTH |THIPUIOB U T.IL.).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMHAYECKON CUMBOJIMKUA U HAa3BaHUU
COEIMHEHUH 110 HOMEHKJIAType
MEXIYHApOAHOIO COK03a
TEOPETUYECKON U IIPUKIIAJHON XUMUHU
Y TPUBHAJIbHBIX Ha3BaHUM IS
COCTaBJIEHUS] XUMHUYECKIX (POpMyII
JIBYXaTOMHBIX COCTUHEHHIT (OKCHIIOB,
Cynb(UI0B, THIPUIOB | T.I1.) U
JPYTUX HEOPTraHUYECKUX COETMHEHUN
OT/IE€TbHBIX KJIACCOB
1.2 |OK 01 [lepuonnueckuii | Xapakrepu3oBaTh 1. Tect «Merayunueckue /
OK 02 3aKOH U Ta0MMIA |XMMHUYECKHUE PJIEMEHTHI B |HEMETaNINYECKHE CBONCTBA,
.. MenaeneeBa |COOTBETCTBUM C UX 3JIEKTPOOTPULIATEIBHOCTD U CPOJICTBO
MIOJIOKEHUEM B K 2JIEKTPOHY XUMHUYECKUX IEMEHTOB
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OK/IIK

Monayas/Pa3nen/
Tema

PesyabraT 00yuenus

THunbl OLEHOYHBIX MEPONIPUATHH

NIEPUOANYECKON CUCTEME
XMMHMUYECKUX JIEMEHTOB
J.1. MennaeneeBa

B COOTBETCTBUE C UX JEKTPOHHBIM
CTPOEHHEM M MOJIOKEHHUEM B
MEPUOJINYECKON CUCTEME XUMHUYECKUX
anemenToB .M. Menaeneea».

2. llpakTrdeckue 3aqaHus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB M MIEPUOTUICCKUM
M3MCHCHUEM CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCJIMHCHUH B
COOTBETCTBHH C MOJOKCHUEM
Ilepnoanueckoii cucreme.

3. IIpakTHKO-OpUEHTHUPOBAHHBIE
TEOPETUUYECKHUE 3a/IaHUS Ha
XapaKTepHU3alUI0 XUMUYECKUX
3JIeMEHTOB. «MeTauinaeckue /
HEMETaJNIMYE€CKHE CBOMCTBA,
AJIEKTPOOTPHUIIATEIBHOCTD U CPOJICTBO
K 2JIEKTPOHY XUMHYECKHX JIEMEHTOB
B COOTBETCTBHE C MX BJIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHUEM B
MIEPUONYECKON CUCTEME XMMUYECKUX
anemeHToB JI.. Menaeneera»

Paznea 2.
XumMuieckKkue
peakuuu

XapakTepu30BaTh TUIIBI
XHMHUYECKHUX pPeaKkuuii

KonTposbHas paGora
«CTpoeHue BenecTsa u
XHMHYeCKHe peakuun»

2.1

OK 01
OK 04

Tunel XUMHUYECKUX
peakuui

CocraBisTh peakuuu
COC/IMHEHUS, Pa3JIOKCHUS,
oOMeHa, 3aMeleHus,
OKHCIIUTEIILHO-
BOCCTaHOBUTEIILHBIC
peaKIu

1. 3amaun Ha cocTaBiIeHUE YpaBHEHUN
peaKuuid:

— COC/IMHEHMS, 3aMEILCHHS,
pasnoxeHus, 0OMeHa,

— OKUCIIUTENBbHO-
BOCCTAHOBHTEJIBHBIX PEaKITHii C
UCIIOJIb30BAHUEM METO/Ia
AIIEKTPOHHOTO OayaHca.

2. 3ajauy Ha pacyeT MaccChl BEIeCTBa
win 00béMa

ra30B 10 U3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce Win 00BEMY OHOTO
U3 YYaCTBYIOIIMX B PEAKIINN BEIIECTB;
pacdEThl

Macchl (00bEMa, KoTn4YecTBa
BEIL[ECTBA) NMPOAYKTOB PEAKIINH, €CIIN
OJIHO U3 BEIIECTB UMEET IPUMECH
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Monyas/Paznen/

Ne | OK/IIK Tema PesyabraT 00yuenus THunbl OLEHOYHBIX MEPONIPUATHH
2.2 Onextponutnueck [CocTtaBnsath ypaBHeHUs  |1. 3agaHus Ha cOCTaBlIEeHUE
ast IUCCOIUAIMS M |XUMUYECKUX PEaKIuu MOJIEKYJISIPHBIX M HOHHBIX PEAKIIHi C
MOHHBIN 0OMEH MOHHOTO OOMeHa C y4acTHeM KUCJIOT, OCHOBaHMM U
y4acTUEM colied, yCTaHOBIIEHUE U3MEHEHUS
HEOPraHMYECKUX BEIIECTB |KUCIOTHOCTHU CPEIbl
2. JJabopaTtopHnas pabota "Tumsr
XUMUYECKUX pPeaKiun'”
3 Paznen 3. HccnenoBats crpoenue u | KontpoabHas pabora
Crpoenne n CBONCTBa «CBOJCTBa HEOPraHMYECKHUX
CBOIiCTBA HEOPTraHMYeCKUX BellleCTB»
HEOPraHMYeCKUX |BellecTB
BellecTB
3.1 |OK 01 Knaccugpukanus, |Knaccudunuposats 1. Tect «<HoMeHknaTypa u Ha3BaHUE
IIK.11.1. |HOMeHKJIaTypa M |HEOpPraHUYECKUE HEOPraHUYECKUX BELIECTB UCXOMs U3
CTpO€HHuE BEI[ECTBA B COOTBETCTBHH |[MX XUMHUUYECKOU POPMYITBI WITH
HEOPraHMYECKUX |C UX CTPOCHHEM COCTaBIIEHUE XUMUYECKOU (POPMYIIBI
BEIIIECTB MCXO/s U3 HA3BaHUA BEIIECTBA I10
MEXYHAPOJHOU WM TPUBUATBLHOU
HOMEHKJIaType».
2. 3agadu Ha pacyeT MacCOBOM JIOJIN
(Macchl) XUMHUYECKOTO IeMEeHTa
(coenuHEHMS) B MOJIEKyJie (CMecH).
3. [IpakTudeckue 3a1aHus 1O
KJaccu(UKaIuy, HOMEHKIIAType U
XUMUYECKUM (PopMyiam
HEOPraHNYECKUX BEIIECTB PA3ITUUHBIX
KJIACCOB.
4. ITpakTryeckue 3aganus Ha
OIPEAEIEHUE XUMHYECKOU
AKTUBHOCTH BEIIECTB B 3aBUCUMOCTH
BUJIa XUMUYECKOU CBS3U U TUIIA
KPUCTAJUTMUECKOHN PEHIeTKU
3.2 |[OK01 duzuko- YcTaHnaBnuBarth 1. Tect «OcoOOEHHOCTH XUMUYECKUX
OK 02 XUMHUYECKUE 3aBUCUMOCTD (PU3HKO- CBOMCTB OKCHJIOB, KUCIIOT,
IIK.11.1.. |cBoiicTBa XUMHUYECKUX CBOHCTB OCHOBaHUH, aM(pOTEPHBIX
HEOPraHMYECKUX |(HEOPraHWYECKUX BEUIECTB |TUAPOKCUIIOB U COJIEH».
BEIIIECTB OT CTPOEHUSI AaTOMOB U 2. 3ajaHus HA COCTaBJICHHE

MOJIEKYJI, a TaKXKe TUIIa
KPUCTAJUIMYECKOU
peureTku

YpPaBHEHUN XUMHUUYECKUX PEAKIIHI C
Y4aCTHUEM MPOCTBIX U CIO0KHBIX
HEOPraHWYECKUX BEUIECTB: OKCHJIOB
METaJUIOB, HEMETAIIJIOB U
aM(OTEPHBIX DJIEMEHTOB;
HEOPraHWYECKUX KUCIOT, OCHOBAaHHI
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Monyas/Paznen/

Ne | OK/IIK Tema PesyabraT 00yuenus THunbl OLEHOYHBIX MEPONIPUATHH
U aM(pOTEPHBIX THAPOKCUIOB,
HEOPraHUUYECKUX COJIEH,
XapaKTEepPU3YIOIIHUX UX CBOWCTBA U
CHocoObI NOTY4EHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3a/1aHUs HA CBOMCTBA
Y TIOJTy4eHHE HEOpPraHU4eCKHX
BEIIECTB
3.3 |OK 01 Unentuduxanus |Mccnenosathb 1. ITpakTHKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHMYECKUX |KAYECTBEHHBIE PEAKLUU  |3a/laHUsl [0 COCTABJICHUIO
OK 04 BEIIIECTB HEOPraHMYECKUX BEIIECTB [XMMUYECKUX PEaKLUi C yUacTUEM
HEOPraHMYECKUX BEILECTB,
MCIIOJIb3YEMBIX JIJIS UX
UACHTU(DUKAIIH.
2.JIaGoparopHas pabora:
“Unentudukanust HEOPraHUIECKUX
BerecTs”
4 Pa3nen 4. HccaenoBarhb cTpoerue u|KonrposbsHas padora
Ctpoenue u cBoiicTBa oprannyeckux («CTpoeHHe U CBOMCTBA
CBOICTBA BeleCTB OPraHU4YeCKHX BeLeCTB»
OPraHU4YeCKUuX
BelllecTB
4.1 |OK 01 Knaccuduxkamnus, |Knaccudunuponats 1. 3aganus Ha cocTaBiIeHNE HAa3BaAHUI
[1K.11.1.. |cTpoenue u OpraHMYECKHE BEIECTBA B (OPraHUYECKUX COCTMHEHMI 110
HOMEHKJIaTypa COOTBETCTBUU C UX TPUBUAIBHON WM MEXYHAPOIHON
OpPraHUYECKUX CTpPOEHUEM CUCTEMATUYECKOI HOMEHKJIAType.
BEIIECTB 2. 3aaHus HA COCTABJICHUE TTOJIHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (OPMYIT
OpPraHMYECKUX BEIIECTB OTAEIbHBIX
KJIaCCOB.
3. 3aauu Ha ornpeeneHue
npocreiield GopMybl OpraHudecKon
MOJIEKYJIbI, HCXOSl U3 JJIIEMEHTHOTO
cocrana (B %)
4.2 |OK 01 CsoiicTBa YcranaBianBaTh 1. 3aganus Ha cocTaBlIeHUE
OK 02 OPraHU4eCKHUX 3aBUCUMOCTD (PU3HKO- YPAaBHEHUN XUMUYECKUX PEAKIUH C
OK 04 COCMHEHUN XUMUYECKUX CBOMCTB y4aCTHUEM OpraHUYECKUX BEIIECTB Ha
[1K11.1 OpPraHMYECKUX BEUIECTB OT [OCHOBAHMH MX COCTaBa U CTPOECHUH.

CTPOCHUA MOJICKYIJI

2. 3aaHus HA COCTaBJICHHE
YpPaBHEHUN XUMUUYECKUX PEAKLIHM,
WUTIOCTPUPYIOIINX XUMHYECKUE
CBOMCTBA C y4€TOM MEXaHU3MOB
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Monayas/Pa3nen/

Ne | OK/IIK Tema PesyabraT 00yuenus THunbl OLEHOYHBIX MEPONIPUATHH
NPOTEKaHMsI JAHHBIX PeaKkIui u
TeHETHYECKOM CBA3M OPraHUYECKUX
BEIIIECTB PA3HbIX KJIACCOB.
3. PacueTHble 3a1aun IO ypaBHEHUAM
peaKIMii ¢ yuacTHEM OPraHUYECKUX
BEIIECTB.
4. JIaboparopnas pabota
“IIpeBpalieHns1 OpraHUIECKUX
BELIECTB IPU HArpeBaHUU"
4.3 |OK 01 WUnentuduxanus |HccnenoBars 1.ITpakTHKO-OpUEHTHPOBAHHBIE
OK 02 OpPraHUYECKUX KAueCTBEHHBIC PEAKIIMM  [33JaHHUS 110 COCTaBJICHUIO
OK 04 BEILECTB, UX OpraHUYeCKUX XUMHUYECKUX PEAKLUI C ydaCTUEM
[IK..11.1 |3HaueHue u COCIMHEHUM OTAEIBbHBIX |OPraHUYECKUX BEUIECTB, B T.4.
pUMEHEHHE B KJIacCOB UCTIOJIb3YEeMBIX LIS UX
OBITOBOM U UJACHTU(DUKAIMY B OBITY U
IIPOU3BOJICTBEHHO HPOMBIIIJICHHOCTH.
i IeATEIbHOCTH 2.JIaboparopHnas pabora:
4eJI0BeKa “UnenTrduranns opraHndeckux
COEMHEHUH OT/ENbHbIX KI1acCOB”
5 Paznen 5. XapakTepu3oBaTh
Kunernuyeckue U |BJIHsIHHE Pa3JINYHbIX
TepMoauHaAMu4ec |(paKTOpOB HA
KHe PaBHOBecCHE U CKOPOCTH
3aKOHOMEPHOCTH |XMMHYECKHX peaKkuuii
NPOTEeKAHUSA
XHUMHUYECKHX
peakuui
5 |OKO01 CkopocTb XapakTepu3oBaTh IIpakTUKO-OpUEHTUPOBAHHbIE
OK 02 XUMHUYECKUX BIIMSIHUE KOHIIGHTPALMN  |TEOPETHUYECKHUE 3a/laHMsI HA aHAIHU3
[1K11.1... |peakuuii. pearupyronmx BemecTB 1 |(pakTopoB, BIUSIOMNX HA U3MEHEHUE
XuMHUuecKoe TeMIIepaTypbl Ha CKOPOCTh |[CKOPOCTH XMMHUYECKON peaKIu.
paBHOBecCHE XUMUYECKUX peaKInii [TpakTHKO-OpUEHTUPOBAHHBIE 3aJAHUS
XapakTepu3oBaTh Ha pUMeHeHue npuHuuna Jle-
BIIMSIHUE U3MEHEHUS [laTenbe 11 HAXOXKIECHUS
KOHIICHTpAllUH BEIECTB, |HAIMPABJICHHS CMEIEHUS paBHOBECHS
PEAKLMHU CPeabl U XUMUYECKON peakluy U aHAIIN3
TeMIIepaTyphl Ha (baxTOpOB, BIHSIONINX HA CMEIICHHUE
CMEIIEHHE XUMUIECKOTO |XHUMUYECKOTO PaBHOBECHS
paBHOBeCHS
6 HccaenoBath MCTUHHBIE
Pasneu 6.
PacTBOPBHI € 321aHHBIMH
PacrBopbl

XapaKTepUCTUKAMHU
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Monayas/Pa3nen/

Ne | OK/IIK T Pe3yabTaTt 00yueHus Tunbl OLEHOYHBIX MEPONIPUATHH
emMa
6.1 |OK 01 ITonsatue o Pa3nuuaTe UCTUHHEIE 1. 3amaun Ha TPUTOTOBJICHHE
OK 02 pacTBOpax pacTBOpPHI pPacTBOpPOB.
11K 2. [IpakTuKO-OpHEHTUPOBAHHBIE
11.1... pacyeTHbIC 3aJjaHus Ha AUCIIEPCHBIE
CHCTEMBI, UCTOJIb3yeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHOMN JESITETbHOCTH
YeJIoBeKa
6.2 |[OK 01 Hccrenosanme HccnenoBath Gpu3nko- Jlaboparopras pabota
OK 04 CBOWCTB XUMHUYECKHE CBOKCTBA “IIpuroroBieHue pacTBOpoB”
IIK 11.1 |pacTtBOpOB HMCTHHHBIX PaCTBOPOB
Il | IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COepPKaHNe (CoaepKaHHe MPUKJIATHOTO MOTYJIs)
7 Pazpnen 7. OuenuBarp nocjeacreusi|3ammra Keiica (c yuerom Oyayuiei
Xumus B ObITY 1 |OBITOBOM H npogeccHOHAIbHOI 1esITeJIbHOCTH)
NMPON3BO/JACTBEHHO |[IPOU3BOICTBEHHOMU

M 1eATeIbHOCTH
JyeJ10BeKa

JeTeJHLHOCTH YeJIOBEKA
C NO3UIMIA
3KO0JOTrHYEeCKOH
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 11.1

Xumus B ObITY U
MIPOU3BOICTBEHHO
W eATeTbHOCTH
YeJIoBeKa

O11eHUBATh ITOCIEACTBHS
OBLITOBOH U
MPOU3BOACTBEHHOMN
JIeSITEIIbHOCTH YeJI0BEKA C
MO3UITNH YKOJIOTHUYECKOM
0e30I1acHOCTHU

Keiic (¢ yaerom Oymyimeit
po(heCCHOHATBHOM IEATETLHOCTH)
TE€MBI KEMCOB!

1. Ilorennenue kimMara u
BBICBOOOKIEHHE Ta30BbIX THPATOB
CO JTHAa OKeaHa.

2. bynymme maTepuansl s
KOMIIBIOTEPHOU TEXHUKH.

3. HoBble MaTepuansl Ui COTHEUHBIX
Oarapei.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MIPENapaToB
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