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PACCMOTPEHO COI'NTACOBAHO

Ha 3acenanuu 11K 3am.aupekTopa no YMP
0011e00pa3oBaTeNbHbBIX, U «16» mas 2024 .
€CTECTBEHHOHAYYHBIX

TUCTIATLTAH

[TpoTtokomn Ne 6

«14» mas 2024 .

[Iporpamma yuebno¥ muctmmiuabl  OOJ[.10 Xwmus paspaborana B
COOTBETCTBHUM ¢ TpeboBaHMUsIMU DenepaibHOro rocy1apcTBEHHOTO 00pa30BaTENbLHOTO
CTaHJapTa cpegHero oodimiero obpasoBaHus (YTBEp)KIEH MpuKa3oM MHHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickot ®enepanmu ot 17.05.2012 1. Ne 413, B
nerctBytomen penakiuu), ¢ [lpukazom MunuctepcrBa npocsemienuss PO or 12
nexadbps 2022 r. Ne 1100 "O6 yrtBepxkneHuu (enepaqbHOTO TOCYIapCTBEHHOTO
0o0pa30BaTeNbHOrO CTaHAapTa CpPEJHEro MpodeccHoHATbHOTO 00pa30BaHUS IO
cnermanbHocT  43.02.16 TypusmM © TOCTENPUUMCTBO, PEKOMEHAALMSAMHU IO
OpraHM3alMd TOJYYEHHUs CpelHero oomero oOpa3oBaHHA B Ipenesaax OCBOCHMS
o0pa30BaTeNbHBIX NPOrpaMM CpeaHero npoecCUOHaIBbHOTO 00pa3oBaHusl Ha Oase
OCHOBHOIO  o0miero oOpa3oBaHMsi C€  y4eToM TpeboBaHuM  (enepanbHBIX
rOCy/IapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOJYyYaEMOW CIENUATIBHOCTH WIIH
npodeccun cpenHero mnpodeccuoHadbHOro 00pa3zoBaHus (mucbMo [lemaprameHnTa
rOCyJapCTBEHHOM TOJHUTUKUM B cdepe NoAroroBku padouumx kaapoB u 1O
MunooOpHayku Poccun ot 17.03.2015 Ne 06-259), Ha ocHoBanuu [TpumMepHoit padboueii
porpamMmsbl 0011e00pa30BaTEIbHON AUCHMIUIMHBI «XUMUS» sl TPO(ECCHOHATBHBIX
oOpa3oBaTenbHbIX opraHuzanuii, pazpadorannoit ®I'OY JIIO «UucTtutyT pasButus

npodecCUOHAILHOTO 00pa3oBaHus» (0a30BbI ypoBeHb, BapuaHT 1) (mpoTokos Nel3 ot
29.09.2022).
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJIBHOM JUCHOUIIJIAHBI «XUMMU»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccHOHATbHOIMI
00pa3oBaTeIbHOI MPOTrPAMMBI

Ob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUSD» H3ydaeTcss Ha 0a30BOM YPOBHE B
o01ieoOpa3oBaTebHOM IUKIE Y4eOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOM
oOpazoBarenbHOM MporpaMmsl ciennanbHocTh 43.02.16 Typusm U rocTeIpUUMCTBO.

TpynoeMKOCTh TUCUMIUIMHBI « XUMHs» HAa 0a30BOM YPOBHE COCTaBIIAET 72 yaca,
13 KOTOPBIX 58 yaca — 6a30BbIi MOYJIH (6 pa3nienoB) u 12 4acoB — MPUKJIATHON MOTYJIb
(1 paznen), BKIIOYAIOMIMKI MPAKTUKO-OPUEHTUPOBAHHOE COJICPKAHUE CIEIUATBHOCTH,
2 qaca — quddepeHIIMpOBaHHbBIN 3a4eT.

[IpuknagHo MOAynb  BKIKOYaeT oOAWH  pasgen. Paspgen 7 «Xumwus
MIPOM3BOJCTBEHHON NEATEIHPHOCTH YEIOBEKa» peajn3yeTcs Ha MaTepualie KeicoB,
CBA3aHHBIX C DKOJOTMYECKOM O€30IacHOCTBRI0 M OIECHKOM  IIOCJIEACTBHU
MPOM3BOJACTBEHHONW JESATENbHOCTH, MO OTpaciu Oyaymied mnpodeccHoHaTbHON
JESATEIIBHOCTH 00yYaroInXcsl.

[Tepuoa 0OyueHus u pacupeieneHrue o ceMecTpaM oIpeesseT o0pa3oBaTesibHas
OpraHu3alysl CaMOCTOSATEIbHO, C YYETOM JIOTMKM (OPMHUPOBAHUS MPEIMETHBIX
pe3yNbTaToB, OOMIMX U MPO(ecCHOHATBHBIX KOMIIETEHINI, MEKIIPEAMETHBIX CBSI3€H C
JIPYTUMH JUCHUTUTHHAMHA 00I11€00pa30BaTeIbHOTO 1 00IIeTTPOPECCHOHATBHOTO IIUKIOB
y4eOHOTO IJIaHa.

1.2. Ileqin ¥ nuIaHMpYeMble Pe3yJabTAaThl 0CBOCHHS JUCHHMILIHHbBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEACTABICHUS O XHWMHUYECKOM COCTAaBIIAIOLICH
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA KaK OCHOBBI IPUHATHUS PELICHUN B KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TTOBEJICHUS B IPUPOIHOM Cpejie.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelle, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIbl HEOPTaHMYECKUX U OPTaHMYECKHX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATh
pe3yJIbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHYECKUX
AKCTIEPUMEHTAJIbHBIX UCCIICIOBAaHUH C COOII0ICHUEM MPaBUiI 0€30MaCHOTO 0OpalleHus
C BEIIECTBAMH U JJA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OpPMAIMI0O XMMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UICTOYHHUKOB;



5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEILHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPON3BOJICTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHMMAHHWE 3HAYMMOCTH JOCTIDKCHHH XUMHUYECKOW HAyKU U
TEXHOJIOTHH JIJIS1 pa3BUTHS COITMABHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3y/ibTaThbl 0CBOCHHS 0011e00pa30BaTeIbHON JUCHHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocHoe PI'OC COO
Koa u IInanupyemsble pe3yJibTaThl 0CBOCHHS AUCHHUIIIUHBI
HaHMeHOBaHHe
q)OPMpreMH\,X O6mue’ JMCunIIMHAPHbIE?
KOMIIeTeHIU i
OK 01. B yacTu TPYZ10BOro BOCIIMTAHMA: - BJaJeTh CHCTEMOW XHMMHYECKMX 3HAHUH, KOTOpas  BKIOYAeT:
Bribupatb - TOTOBHOCTb K TpPYAY, OCO3HaHHE LEHHOCTH | OCHOBOIOJATAIOIINE MOHATUS (XUMHYECKUH DIIEMEHT, aTOM, JJIEKTPOHHAS
CITIOCOOBI MacTepCTBa, TPYAOIIO0HE; obosiouka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYIIa,
pemieHus 3a1a4 | - TOTOBHOCTh K AKTUBHOW  JIEATENBHOCTH | BAJIGHTHOCTD, AJIEKTPOOTPHIATEIILHOCTh, CTENECHb OKHCICHHS, XMUMUYECKas
npodeccCHoHaNIbH | TEXHOJIOTHYECKON u COIIMAJIBHOM | CBS3b, MOJIb, MOJISIpHAs Macca, MOJIIPHBIA OOBEM, YTIIEPOIHBIA CKEJeT,
Oif ICATENHHOCTH | HAlIPAaBJICHHOCTH, CIIOCOOHOCTh HMHHULMUPOBATh, | QyHKIMOHAIBHAS TPYIIA, PAaIUKal, H30MEPHS, U30MEPHI, TOMOJIOTHIECKUI
NPUMEHUTEIBHO | TUIAHUPOBAaTb M CaMOCTOSITEIBHO BBINOJHATH | PSijl, TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOA- U a30TCOIEPKALINE COCTHHEHHS,
K Pa3JIMYHBIM TaKyIo JIeSTeIbHOCTB; OMOJIOTUYECKH aKTHBHBIC BellecTBa (YIJIEBOJIBI, JKUPBI, OCIKH), MOHOMED,
KOHTEKCTaM - MHTEpEeC K Pa3ITUYHBIM cepam | moauMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE — COCAMHEHUS,
npodeCCHOHATBLHOMN IeATETLHOCTH, KPUCTAJUINYECKasi PEHIeTKa, TUIBl XUMHYECKUX PEAKIUN (OKUCIUTEIHHO-
OBjaleHHe  YHUBeEPCAJbHBIMH  Y4eOHBIMM | BOCCTAHOBUTEIbHBIE, 9K30-M SHIAOTEPMUYECKUE, PEaKI[MM HOHHOTO OOMEHa),

NMO3HABATEJbHBIMHM J1€HiCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe AeHCTBUS .

- CaMOCTOSITEIIBHO (dhopMynupoBartb 51
aKTyaJlu3upoBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBEHHBI MNpPU3HAK WIIHU
OCHOBAaHHA IJiI CpaBHCHMHA, Knaccn@nxaunn nu
00001IeHHS;

- ONpenemnsiTh IENN JIeATEeITHLHOCTH,
napameTpbl U KpUTEPUU X TOCTHIKECHHUS;

3a/1aBaTh

PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJUTHYECKAs AUCCOIHAIIMS,
OKHCJIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKON PEAKIMH, XUMHUECKOE
paBHOBECHE), TEOPUM U 3aKOHBl (T€OpHUs XUMHYECKOTO CTPOEHUs
opranuueckux BemectB A.M. bytiepoBa, Teopus 3I€KTPOIUTHYECKON
aucconuanuy, nepuogudeckuit 3axkon .M. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (PaKTOJOTHMUECKUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJIyYEHUH U OE€3011aCHOM HCIIOJIb30BaHUH
BAOXHEUIIMX HEOPraHMYECKUX M OPraHMYeCKUX BeEUIeCTB B OBITY U
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- YMEThb BBIABJIATH XapaKTEpHblE NPHU3HAKM M B3aMMOCBSA3b H3YUYEHHBIX
MOHATHH, TPUMEHSITh COOTBETCTBYIOLINE MOHATHUS IPU OMUCAHUH CTPOCHUS U
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- BBISIBJISITb 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
paccMaTpUBAEMBbIX SIBICHUSX;

-  BHOCHUTh KOPPEKTHUBBI B  JI€ATECIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM,
OIICHUBATh PUCKHU MOCJIEACTBUMN AEATEILHOCTH;

- pa3BUBaThb KpPEATUBHOE MBILIUICHUE MPHU
PEIICHUH )KM3HEHHBIX Mpo0JieM

0) 0a30BbIe HCCIeA0BaTEeILCKUE TelHCTBHA:

- BJIQJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIHCKON
U TPOEKTHOM  JEATEIbHOCTH,  HaBBIKAMU
paspenieHus mpooIem;

- BBISABISITh NPUYMHHO-CIIC/ICTBEHHBIC CBSI3H U
aKTyaJIM3UPOBATh 3a]]a4y, BbIJIBUTATh TUIIOTE3Y €€
petieHus, HaXOJINTh apryMEHTBI JUIS
JI0Ka3aTelIbCTBa CBOUX YTBEPXKICHUM, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

- aQHAJM3UPOBATH MOJIYYECHHBIE B XOJI€ PEIICHUS
3a/1a4ud pe3yJIbTaThl, KPUTUYECKU OIICHUBATh MX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETb NIEPEHOCUTH 3HAHUS B [TIO3HABATEIIbHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEACATEIHHOCTH;

- yMeTb HWHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEeAMETHBIX 00JIaCTEH;

- BBIABUTAaTh HOBEIC  HJICH,
OPUTHMHAJILHBIE TIOJIXO/IbI K PEIICHUS;
- CIMTOCOOHOCTh UX UCIOJIb30BAHUS B
ITO3HABATEJIBHON U COIMAIIBHOW MPAKTHKE

npeajiaratb

CBOMCTB HCOPTaHUYCCKUX M OPraHNMYCCKHUX BEIIECCTB H HX HpCBpaH.[CHHfI;

BBIABJIATH B3aMMOCB3b XHUMHUYCCKUX 3HAaHUH C IIOHATUAMU n
IpEACTAaBICHUAMU APYTUX €CTCCTBCHHOHAYYHBIX MIPECIAMETOB;

- YMCTb HCIIOJIB30BAaTh HanMCHOBAHUA XHUMHUYCCKUX COGI[I/IHGHI/Iﬁ
MCXKIAYHApPOAHOTO  COHO3a TeopeTI/I‘IGCKOﬁ n HpHKHaﬂHOﬁ XUMHHU H

TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIMX BEIIECTB (3TUJICH, alleTUIICH, TJUIEPHH,
¢denon, Qopmanbaerus, yKCyCHas KHCIOTa, TJMIMH, YrapHbli ras,
YIJIEKUCIIBIM Ta3, aMMUaK, TaiieHas U3BeCTb, HETallleHas U3BECThb, TUTHEBAS
colla U APYTUX), COCTaBIATH (OPMYJIbI HEOPTAaHMUECKUX U OPraHUYECKUX
BEILIECTB, YPaBHEHUS XUMHYECKUX PpEAKIUH, OOBACHITH WX CMBICI;
MOATBEPKIaTh XapakTepHbIe XUMHYECKHE CBOICTBa BEIICCTB
COOTBETCTBYIOIIMMHU HKCIIEPUMEHTAMH M 3aMMCAMH YPAaBHEHHM XUMHUYECKUX
peaKInii;

- YMETh yCTaHaBJIMBATh MPUHAJICKHOCTh H3YYCHHBIX HEOPraHUYECKHX U
OpPraHMYECKUX BEIIECTB K OMPEEICHHBIM KJIaccaM U TPYIIaM COeIMHEHUH,
XapaKTEepPU30BaTh WX COCTaB M BAXKHEWIIINE CBOMCTBA; OMPENETSATH BUIBI
XUMHYECKHUX CBs3eH (KOBaJeHTHAas, WOHHAs, METa/lIndecKasi, BOJIOPOIHAA),
THUIIBI KPUCTAJUTMYECKUX PEIIETOK BEHIECTB; KIACCU(PUIIUPOBATH XUMUYECKHE
peaKkiuy;

- chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAY4YHOW KapTHUHBI MHUpA, POJM XUMHHM B TO3HAHUM SIBIICHUN
npuposibl, B (GOPMHUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATFHONM TPaMOTHOCTH, HEOOXOIMMOM ISl pelIeHus] TIPAKTHUECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEJIE;

- YMETh TPOBOJUTH PACUYEThl MO XUMUYECKUM (GopMyjaM U ypaBHEHUSIM
XUMHYECKUX  pEaKIuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYMH,
XapaKTEPHU3YIOMIUX BEMIECTBA ¢ KOJTMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMHUYECKHUE 3HAHUS I TPUHITHS PEIICHUHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOKCKa, aHaIHN3a
u
UHTEPIIpETaluU
UHPOpPMALIUU U
nH(}pOpMaITnOHH
BIC TEXHOJIOTHH
JUTSI BBITIOJTHEHUS
3a1a4
npo¢eCCHOHAIIBH
Ol AeATENIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUSL HAyKH U OOILECTBEHHOW MPAKTUKH,
OCHOBaHHOT'O Ha Jiasnore KYJIBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEPIIEHCTBOBAHHUE SI3IKOBOM M YMTATEIICKOU
KYJbTYpPbI KaK CPEACTBA B3aMMOJEHUCTBUS MEXY
JIOJIBMH U TTIO3HAHUS MUDA;

- OCO3HAHUE LIEHHOCTU HAy4YHOH JEATEIbHOCTH,

FOTOBHOCTh  OCYIICCTBJISITH ~ MPOCKTHYIO U
HCCJIEIOBATEIBCKYIO JESTEIbHOCTD
WHJUBUIyQJILHO U B TPYIIIIE;

OBiaseHue yHUBEPCAJIbHBIMH  Y4eOHBIMH

NO3HABATEJIbHbIMH AeHCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIAJICTh HaBbIKaMH NOJy4eHUs HH(OPMALIUU U3
VUCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYIIECTBIISATh MOUCK, aHAJIN3, CUCTEMATU3ALIUIO U
UHTEpHpeTannio HHPOPMAIIUN Pa3InYHbIX BHJIOB
1 GopM IpeJICTaBICHHUS,

- CcO3/1aBaTh TEKCThl B Pa3IMuYHBIX (popmaTtax c
y4eTOM Ha3HauyeHus HHQOpMalUM U LEeIeBOU
ayJUTOpUH, BbIOMpas ONTHUMaJbHYIO (opmy
MPEeJICTaBICHUS U BU3YyaJIU3alluy;

- OLIEHMBATh JIOCTOBEPHOCTbH, JIETMTHUMHOCTb
uH(pOpMallii, €€ COOTBETCTBUE IIPABOBBIM U
MOpaIbHO-ITHYECKUM HOpPMaM;

- HCIMOJB30BaTh CPeACTBA MH(GOPMAIMOHHBIX H
KOMMYHMKAI[MOHHBIX TEXHOJIOTUH B pPELIEHUU

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX "
OpPTaHM3aIlMOHHBIX  3a7ad C  COOIOJIEHUEM
TpeOoBaHUI 3PrOHOMUKH, TEXHUKH

- YMETb IJITAHUPOBATH U BBIMIOJIHATH XUMUYECKHI AIKCIEPUMEHT (IIPEeBpaIICHUS
OpPraHWYECKUX BEIIECTB MIPU HarpeBaHUU, ITOTYUYEHUE STUIICHA U U3YUECHHE €ro
CBOMCTB, KaueCTBEHHbIC PEAKIMM Ha albJErHJbl, Kpaxmal, YKCYCHYIO
KHCIIOTY; JACHATypalus OCKOB MPU HATPEBAHHH, [[BETHBIC PEAKIIUU OCIKOB;
MIPOBOAUTH PEAKIIMM HOHHOT'O OOMEHA, OMPEEIIATh CPey BOJAHBIX PACTBOPOB,
KaueCTBEHHBIC pPEaKIUU Ha cynbdar-, KapOOHAT- W XJIOPHI-aHHUOHBI, Ha
KaTMOH aMMOHHUS; PEIIaTh SKCIEPUMEHTAJIbHBIE 3aja4M 110 TemaM "Mertasib"
u "Hemeramisl'") B COOTBETCTBUU C MPABWJIAMHU TEXHHUKH O€30MaCHOCTH MPH
oOpallleHuu ¢ BelecTBaMU U Jab0paTOpHBIM 000pyI0BaHUEM; MIPEICTABIATh
pe3yJIbTaThl XMMHYECKOTO OJKCIEPHUMEHTa B (opMe 3amuch ypaBHEHUUH
COOTBETCTBYIOIIUX peakIii U (OpMYyJIHpPOBAaTh BBIBOABI HAa OCHOBE 3THUX
pe3yJIbTaToB;

- YMETh aHATTU3UPOBATh XMMHUUECKYIO0 HH()OPMALIKIO, TTOTy4aeMyI0 U3 Pa3HbIX
HMCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanmu, cetb IHTEpHET U ApyTHe);

- BJIaJIeTh OCHOBHBIMU METOaMH HAYYHOT'O TIO3HAHUS BEIIECTB M XUMHUECKUX
sIBJICHUH (HAOJI0/IeHrEe, U3MEPEHUE, YIKCIIEPUMEHT, MOACIIUPOBAHNUE);

- YMeTh NPOBOAMTH pacueThl MO XHUMHUYECKUM (opMmyiamM U ypaBHEHHUSIM
XUMHYECKHX  PEaKIMid ¢  HCIOJB30BAaHWEM  (U3HUYSCKUX  BEJIMYMH,
XapaKTepU3YIOIINX BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJlbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BaTh
CUCTEMHbIE XUMHUYECKHUE 3HAHUS JI1 NPUHATHS PEIICHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM




0€30IIaCHOCTH, THUTHUEHBI, pPecypcocOepeKeHus,
MPaBOBBIX W JTUYECKUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpopmaruu, nHGOPMAITMOHHON 0€30MaCHOCTH
JTUYHOCTH,

OK 04.

D¢ dexTuBHO
B3aMMOJICHICTBOB
aTh U paboTaTh B
KOJUJIEKTHUBE U
KOMaHie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSATENIBHOCTU U CaMOOIIPEIECIICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM W COUMAIBHOU
JIeATEIbHOCTH;

OBanagenue YHHBeEpPCAJIbHbIMU
KOMMYHUKATHBHBIMH J1eHCTBUAMM:

0) coBMeCTHAas1 1eSITeJIbHOCTb!

- TOHMMaTh M MCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJHOM ¥ UHJMBUYalbHOU paOOThI;

- OPUHUMATh LIETM COBMECTHOM JEATEIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JIEUCTBUS MO
€€ JOCTMIKECHMIO: COCTABJIATH IUIAH JIEWCTBUM,
pacnpenenarb poJM € YYETOM  MHEHHI
Y4aCTHUKOB OOCYKIaTh PE3yNbTaThl COBMECTHOU
paboThI;

- KOOpJIWHHUPOBAaTh M BBHINONHATH paboTy B
YCIOBUSIX  PEAIBHOTO, BUPTYJILHOTO "
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

- OCYUIECTBJIATH TMO3WUTHUBHOE CTPATETHYECKOE
MIOBEJICHUE B PA3JIMYHBIX CUTYyalUsAX, MPOSIBIATH

TBOPYECTBO u BOOOpakeHue, OBITh
UHHUIIAATHBHBIM
OBananenue YHHBEPCAJIbHBIMHA

pPeryJisiTUBHBIMH J1€CTBUSIMU:
') MPUHSTHE ce0sl U APYTUX JIIO/Aeii:

- YMETb IUIAHUPOBATh U BBIIOJIHATh XUMHUECKUI SKCIIEPUMEHT (IIpeBpaLeHUs
OpPraHMYECKUX BEUIECTB IIPU HArPEBAHUMU, MIOJIYUEHHUE ITUIIEHA U U3YUYEHHE €TO
CBOWCTB, KAayeCTBEHHbIC pEaKUUM Ha aJbJETHIbl, Kpaxmaj, YKCYCHYIO
KHCJIOTY; JA€HaTypauus OEIKOB IIPU HarpeBaHUHU, L[BETHbIE pEaKUu OEIKOB;
IIPOBOJIUTH PEAKIIMK HOHHOT'O 0OMEHa, ONIpeIeNATh CPely BOJAHBIX paCTBOPOB,
KauecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJ-aHUOHBI, Ha
KaTMOH aMMOHMSI; pelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a41 110 TeMaM "Meraisl"
n "Hemeramibl") B COOTBETCTBUU C MpaBUIAMU TEXHUKHU 0€30IaCHOCTH MpHU
oOpallleHHH ¢ BellecTBaMH U JIAOOpaTOpHBIM 000pYy10BaHNUEM; IPECTABIATh
pe3yabTaThl XMMHYECKOTO SKCIepHUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIMX PEAKIMA U (HOpMYyIUpOBaTh BHIBOJBI HAa OCHOBE 3THUX
pe3yIbTaTOB




- TNPUHUMATh MOTHUBBI M apPryMEHTHI JIPYTHUX
JIOJIeH TIPU aHAJIU3€ PE3yJIbTaTOB JACATEIbHOCTH;
- IpU3HABaTh CBOE IIPABO U MPABO APYTHX JIFOACH
Ha OIIMOKM;

- pa3BUBAaTh CIIOCOOHOCTH MMOHUMATh MHUP C
MO3ULIMU JIPYTOTO YEJIOBEKa;

OK 07. B o0J1acTH 3K0J10rM4€CKOro BOCIIUTAHUS - chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBIISIOIICH
CopeiicTBoBaTh | - CPOPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPHI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJU XMMHHM B TIO3HAHWU SIBJICHUUN
COXPaHEHUIO MOHMMAaHUE BIUSHUS COIIMATIbEHO-9KOHOMHYECKHX | IPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYyJIbTypbl JIMYHOCTH, €€
OKpYyXaromieu MPOIIECCOB HA  COCTOSIHHE TPUPOTHOW U | QYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JUISl PEIICHUS MPAKTHICCKUX
cpenpl, COLIMATILHOM Cpelbl, OCO3HaHHE TJI00AIBHOTO | 3a/1a4 U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
pecypcocOepexe | Xapakrepa SKOJIOTHIECKUX MPo0dIieMm; MIPUPOJIHOM Ccpefie;
HUIO, IPUMEHATH | - TUIAHUPOBAHHME M OCYIIECTBICHHE ACUCTBUN B | - yMETh COOIOJIATh MPaBUIa SKOJOTHYECKH I1eIeCO00pa3HOro MOBEACHUS B
3HaHUs 00 OKPY’KaIOIIeW cpele Ha OCHOBE 3HaHMs LeJieH | OBITY M TPYJOBOM AESITEIBHOCTH B IIEJISIX COXPAHEHMsI CBOETO 3/I0POBBSl U
W3MEHEHUU YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA; OKpY’Kalollled NPUPOJHOM Cpelbl; YUUTHIBATH ONACHOCTh BO3JCHCTBUS Ha
KJIUMATa, AKTUBHOE HEMPUATHE JCHCTBUM, TPUHOCSIIMUX | )KUBBIE OPraHU3MbI ONPEEICHHBIX BEIIECTB, MOHUMAs CMBICI IOKa3aTess
MPUHIHUIIBI BpEJ OKpYXarollel cpee; MpeAeIbHON JOMYCTUMON KOHLIEHTpaluu
OepexIIBOro - yYMEHHE TMPOTHO3UPOBATH HEOIATONPHUATHBIE
MIPOU3BO/CTBA, HKOJIOTUYECKUE TTOCIECTBUS MPEAIPUHUMAEMBIX
3¢ dexTHuBHO JIEHCTBHM, IPEAOTBPAILATh UX;
JIeHCTBOBATH B - pacmmpeHue OMbITa JIeATETbHOCTH
YpE3BbIYANHBIX AKOJIOTMYECKOW HAIPaBJIECHHOCTH;
CUTyaluiax - OBJ1IaACHHUC HaBbIKaMH y‘le6H0-HCCHGZ{OBaTeHBCKOﬁ,

IMPOCKTHOU U COLIMATIBHOU JCATCIIBHOCTU.
[IK 2.4. - TUIAHUPOBAaHHUE U OCYIIECTBICHHE JEUCTBUN B | -- CcHOPMUPOBATH MPEJICTABICHHUS: O XUMHUYECKOW  COCTaBISIOLIECH
KontponupoBate | OKpy’Karolie cpene Ha OCHOBE 3HAHUS IIeJIeHl | €CTECTBEHHOHAYYHOM KAapTHHBI MHpA, PO XUMHUU B TIO3HAHUM SIBICHUH
KauecTBO YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA; OpUPOAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYyJIbTypbl IJUYHOCTH, €€
MPOTYKIIUH U AKTHBHOE HEMPUATHE JEHCTBUM, TPUHOCIINX | GYHKIIMOHATHHOW IPAMOTHOCTH, HEOOXOMUMOMN TS PEIICHUS TPAKTUUECKUX
yCIyr BpeJl OKpYyXalolle cpee; 3a/1a4 U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
OOIIIECTBEHHOTO | - YMEHHE IPOTHO3UPOBATh HEOJATONPHUATHBIE | IPUPOTHOM Cpere;
MUTAHUA. MOCJIE/ICTBUSL ~ MPEANPUHUMAEMBIX  JCUCTBUH,

MpeaoTBpaniaTh ux;
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- OBJIaJIeHNE HaBBIKAMU Y4eOHO-HCCIIeIOBATEIHCKOM,
MPOEKTHOM U COLUATIBHOM JIEATEIIbHOCTH.

YYHTBIBATh OMACHOCTH BO3/ICHCTBHS Ha )KMBBIC OPTaHU3MBI OIPEACIICHHBIX
BEILIECTB, TOHUMAsi CMBICJ MOKAa3aTessl MPeAebHON JOMYyCTUMOM
KOHIICHTPAILINH
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JAUCHUITIJIMHBI «XUMUWS»

2.1. O0beM TMCHUIVIMHBI U BUBI Y4eOHO# padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 72
B T.4. B popMe NPaKTHYECKO MOATOTOBKH 10
OcHoBHOe coaep:kanue 58
BT. U..

TEOpeTHYECKOe 00yUCHHE 44
MPAKTUYECKHUE 3aHATHS 8
nmabopaTopHBIC 3aHATHS 6
IIpodeccuoHaIbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 12
NMPUKJIAJTHOT0 MOYJIAA)

BT. U..

TeopeTndyeckoe o0ydeHue 2
MPAaKTUYECKHUE 3aHATUS 10
IMpomexyTounas arrectamus (quddepeHIMPOBAHHBIN 3a4eT) 2
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

Br1uB
HaumeHoBaHue Conep:xanue y4ye0HOro Marepuasia (0OCHOBHOE M MPO(deccCHOHAILHO-OPUEeHTHPOBaHHOe), | O0beM dopme | Dopmupyemble
pa3iesioB U TeM JiabopaTopHbIe U MPAKTHYECKUEe 3aHATHS, IPUKJIATHON MO1YJ/Ib YyacoB | NPAKTHY. | KOMIIETEHIIUH
NOATOTOBKH
1 2 3 4 )

OcHoBHOe coaep:kanue 58
Pa3nea 1. OcHOBBI CTpOEHHUS BellecTBa 8
Tema 1.1. OcHOBHOe co/iep:KaHue 4 OK 01
Crtpoenue aToMOB
XHMHUECKIX Teoperuueckoe o0yueHnue 4
AJIIEMEHTOB U - -
npupona CoBpemeHHas MoJienb CTpoeHUsl aToMa. CUMBOJMYECKUI A3bIK XUMUU. XUMHUYECKUN 3JIEMEHT.
XHMU9ECKOi DOnekTpoHHass KoH(urypauus aroma. Kiaccupukamuss XUMHYECKHX 3JIEMEHTOB (S_L p-, d-
CBSI3H 2JIeMeHThI). BasieHTHBIE 371eKTpOHbI. BaaeHTHOCTh. DJIEKTpOHHAs MPUPOJAa XUMUYECKOW CBSI3H. 4

DNeKTpOOTpULIATENbHOCTh. BBl XMMHUYECKON CBS3M (KOBAJIEHTHAs, MOHHAs, MeTajsIMuecKas,

BOJIOPOIHAS) M CTIOCOOBI €€ 00pa30BaHUs
Tema 1.2. OcHoBHOE coaep:xaHue 4 OK 01
[leproanueckuii OK 02
3aKkoH M TaOuia | TeopeTuueckoe ody4yeHue 4
J.. MenneneeBa

[Tepuonnueckas cucrema xuMmudeckux sneMeHToB J[.M. MenaeneeBa. ®U3nyecKuii CMbICIT

Ilepnoguueckoro 3akoHa J[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX

AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM

XMMHUECKOTro 3ieMeHTa B [lepnonnueckoiil cucreme. MUpOBO33pEHUECKOE M HAYYHOE 3HAUEHUE 4

[Tepuonuueckoro 3akona .M. Menaeneesa. [Ipornossr [I.1. MenneneeBa. OTKpbITHE HOBBIX

XUMHYECKHUX 3JIEMEHTOB.
Pa3nen 2. Xumnueckue peakuuu 10
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Tema 2.1. Tumnel OcHOBHOe coep:KkaHue 6 OK 01
XUMHYECKHX
peaKumii Teopernyeckoe o0yuenue 4

Krnaccudukanus u THITBI XUMUYECKUX PEAKIIUN C y9acTHEM HEOPTaHUYECKUX BEIECTB.

CocraBiieHre ypaBHEHUN peakluii COeTMHEHUS, pa3I0KeHUs, 3aMellIeHNs, OOMeHa, B T.4.

peaKkiuii TOpeHusi, OKUCICHHUS-BOCCTAHOBIICHHUS.

YpaBHeHUs OKUCIeHUsI-BoccTaHOBIIEHUS. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEIb. 4

CocraBiieHrEe U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOI0M

ANEeKTpoHHOro Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKLIUU B IPUPO/IE,

IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHS 2

Pacyetsl o ypaBHEHUSM XUMUYECKUX PEAKIIHH C UCTIOIH30BaHUEM MACChl, 00beMa (HOpMaJIbHbIE 5

YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
SHeKTponI/ITquCKa OK 04
s acconmanus i | 1 €oOpeTHUecKoe odyyenue 2
HMOHHBII OOMeH .

Teopust anekTponuTUdecKol auccounanuu. VMOHBI. DNEKTpONUTHI, HEIJIEKTPOIUTHI. Peaknuu

noHHoro obMena. CocraBineHue peakluii MOHHOTO OOMEHa MyTeM COCTABJICHUS WX IOJHBIX U 5

COKpAIICHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMU. 3aJaHUs HA COCTaBIICHUE

VMOHHBIX peaKlni

JlaGopaTopHble 3aHATHUS 2

[IpoBenenue peakinii HOHHOrO 0OMEHa, OMPeIeIeHHE CPEJIbl BOJHBIX PACTBOPOB. 2
Pa3znen 3. CTtpoeHue 1 CBOMCTBA HEOPraHMYECKHUX BeleCTB 14
Tema 3.1. OcHoBHOE coaepKaHHe 4 OK 01
Knaccudukanus, OK 02

Teopernueckoe o0yuenue 2
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HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus Heopraunueckux Bemects. [IpocTsie u
CJI0)KHbIE BellecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCUIbI, THIPOKCHIbL, KUCIIOTHI,
conu). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTBRA.
Kpucrannmuueckue u amop¢HbIe BemecTBa. THITBI KpUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJIsIpHAs, HOHHAS, METAJUTMYECcKast). 3aBUCUMOCTh (PU3NYECKUX CBOIMCTB BEIlIECTBA OT TUIA
KPUCTAJINYECKON PELIETKN. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEILIECTB OT BUJIA
XUMHYECKOH CBSI3U U THIA KPUCTAITHNYECKON pemeTKu. [IpuunHbpl MHOT0OOpasusl BelecTB

HpaKaneCRne 3aHATHSA

Pemenne npakTuyeckux 3aaHuii M0 KJIacCU(PUKAIUU, HOMEHKIATYpe U XUMUYECKUM (hopmyram
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KIACCOB (yTrapHBIi ra3, yrieKuCIbIi ra3, aMMHaK, raiieHas
W3BECTb, HEralleHas U3BECThb, MUThEBAs COJAa M JPYIrHX): Ha3bIBaTh U COCTABIATH (HOPMYIIBI
XUMUYECKUX BEUIECTB, OMPEIEIATh MPUHAIIICKHOCTH K KJIACCy.

Tema 3.2. dusuko-
XUMHUYCCKHUC
CBOMCTBA
HGOpFaHI/I‘ICCKI/IX
BEIICCTB

OcHoBHOE CoAECpPKaHUuEC

TeopeaneCKoe oﬁyqelme

Mertannsl. O6H_[I/IC (1)I/I3I/I‘IGCKI/IG U XHMHYECKHE CBoMcTBa MeTaiuioB. CIIOCOOBI MOJIYUCHUA.
3HaveHrue METAJIOB ¥ HEMETAIOB B nprupoac U KU3HCACATCIbHOCTU YCIIOBCKA U OPraHHU3MOB.
KOppO3I/I$I MCTAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 34U ThI MCTAJUIOB OT KOPPO3HUU

Hemerannpl. O0uiie ¢uznyeckre U XMMUYECKHE CBOMCTBA HEMETaJUIOB. THUIMYHBIE CBOMCTBA
HemetaiioB IV— VII rpynn. Knaccuduxanuss u HOMEHKIAaTypa COEJUHEHMH HEMETaJuIoB.
KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IIPUPOJIE

XUMUYEeCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHI0B, THIPOKCUIIOB,
KHCJIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEAMHEHMH, BBICUIMX OKCUJIOB U THIPOKCHJIOB

IMpakTuyeckue 3aHATHS

OK 01
OK 02
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Pemenne IMPAKTUKO-OPUCHTHPOBAHHBIX TCOPETUUCCKUX SallaHI/Iﬁ Ha CBOﬁCTBa, COCTaB, IOJTYYCHUE

u 0e30IMacHOe UCIOJIb30BaHUE BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOU 2

NeSITeNIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOe coiep:KkaHue 2 OK 01
Unentuduxanms OK 02
HEOPTaHIUECKHX JlabopaTopHble 3aHATHS 2 OK 04
BEIIECTB

JlaboparopHas pabota «neHTudukarms HEOPraHUIECKIX BEIICCTBY.

Wnentudukanus HEOpraHUIECKUX BEIIECTB C UCIOIB30BaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB, 5

XapaKTepHBIX KAYeCTBEHHBIX peakiuii. KadecTBeHHble peakuumu Ha cynbdar-, kapOoOHAT- H

XJIOpUI-AaHUOHBI, HA KATHOH aMMOHHSI
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelleCTB 18
Tema 4.1. OcHoBHOe coJiep:kaHue 4 OK 01
Kiaccudukanms,
CTpOeHHE 1 Teoperuueckoe o0yueHue 2
HOMEHKJIATypa .

MecTo 1 3HaueHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
OPTAHIHICCKHX XUMUYECKOE CTPOEHHUE KaK MOPSA0K COEIMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH.
BeIecTs OCHOBHBIE TIOJIO)KEHUSI TEOPUU XUMHUYECKOTO CTPOCHMSI OpPraHUYEeCKuX coeauHeHuid A.M.

BytnepoBa. YraepoaHblii ckelleT OpraHu4ecKor MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT 5

XUMHUYECKOTO CTPOCHMS MOJIEKYJ. M3oMepust U M30MepBl.

[lonsTe o QyHkunoHanbHOM rpynne. Paaukan. [lpuHIMNBI KiIacCMpUKalUU OpraHUYECKHUX

coequHeHN. MexayHaponHas HOMEHKIATypa W TMPUHIUIB HOMEHKIATYpPhl OPraHUYECKUX

COEMHEHHIA.

IIpakTHYeckne 3aHATHSA 2

Homenknarypa opraHnueckux COeJMHEHHUH OTAEIbHBIX KJIacCoB 2
Tema 4.2. OcHoBHOe coep:kaHue 8 OK 01
CaolicTBa OK 02

Teopernueckoe o0yuenue 8
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OpTraHUYECKHUX
COCTUHEHUN

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHMYECKUX COEIMHEHUH OTAETBHBIX KJIACCOB (OCOOCHHOCTH
KJIacCU(PUKAUM U HOMEHKJIATYphl BHYTPH Kjacca; TOMOJOTHYECKHA psn U oOmas Qopmyna;
nu3oMepusi; pU3nUecKre CBONCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI MOTyUEHHUS):

— IIpeJeIbHbIE YIIIEBOJOPO/bI (AJIKaHbI U LIMKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH U3 OCHOBHBIX
WCTOYHHUKOB TeIJIa B MPOMBIIIICHHOCTH M ObITy. CBOICTBa NPUPOAHBIX YITIEBOJOPOJIOB,
HaXO0XXJCHUE B IIPUPO/IE U IPUMEHEHHE AJIKaHOB;

— HEIpe/eabHble (AJIKEHbI, aIKUHBl U aJKaJUeHbl) U apOMaTUYECKUE YIJIEBOAOPObl. ['opeHue
alleTUJIEHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JAJISl CBAPKU M PE3KU METAJJIOB

— KHCIIOPOJCOCPIKAIINE COCAMHEHUsI (CIUPTHI U (PEHOINIBI, KapOOHOBBIE KHUCIOTHI U I(PHPHI,
albJETUABl U KETOHBI, JKUpPbI, yrieBoibl). [IpakTHueckoe INpUMEHEHHE STUJICHIVIUKOII,
rnunepuHa, ¢peHona. [lpumenenne dpopmanpaernia, aneTaabAerinaa, YKCyCHON KHCIOThL. Mpuia
KaK COJIM BBICIINX KAPOOHOBBIX KUCIIOT.

BricokoMoekyisipHble CO€IMHEHMS] (CUHTETHMYECKHE M OUOJIOTrHYEeCKU-aKTUBHBIE). MoHomep,
NOJIUMEp, CTPYKTypHOe 3BeHO. llonaumepusanus STWiIeHAa KaKk OCHOBHOE HAIpPaBICHHE €ro
UCIIOJIb30BaHUS.

I'eHeTrueckas cBsI3b MEXAY KJIacCaMU OPraHUYECKUX COeIMHEHUN

CBOIiCTBA OPraHUYECKUX COCTUHEHHUH OTACIbHBIX KJIACCOB (XMMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTyYeHUs1): TIpeaeNbHbIe (aJKaHbl W IMKJIOAJIKaHbI), HEMpeIeTbHbIE (AJKEHbI, AJIKUHBI W
aNKaJIMeHbl) U apOMaTHYECKHE YTIEBOIOPOMAbI, CIHUPTHI U (HEHOINbI, KapOOHOBBIE KHCIOTHI H
3(dupskl, anbIeruabl U KETOHBI, aMUHBI M AMHUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIC COSAMHEHUSI.
3ajaHus Ha COCTABJICHUE YPAaBHEHUN XMMHYECKUX PEAKUUN C yJaCTHEM OPraHMYECKUX BELIECTB
Ha OCHOBaHUU UX COCTaBa U CTPOCHHUS

OK 04

Tema 4.3.
Wnentuduxanus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBLITOBOM U

OcHoBHOE COoAEPKaAHUEC

Teopernueckoe o0yuenue

Buoopranmnueckue coenunenus. [Ipumenenne u 6uosornyeckas poib yrieBojoB. OKHCIeHHE
YTJEBOJOB — MCTOYHUK SHEPTUU >KUBBIX OpraHu3moB. OOjracT NpUMEHEHHS aMHHOKHCIIOT.
[TpeBpamenust 6enkoB MUIIM B opranuszMe. buonornyeckue ¢pynkuuu 6enxos. buonornueckne
byHKIUM KUpoB. Posb opranrueckoi XMMUHU B pelIeHUH Mpo0JIeM MUIEBOM 0e30macHOCTH

OK 01
OK 02
OK 04
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MPOU3BOACTBEHHOMN
NEeATEILHOCTH
YeJI0BEKa

Ponp oprannyeckoit XUMUU B PEIICHUH MPOOJIEM dHEPreTHYECKON O€30MacHOCTH, B Pa3BUTHH
MCIUIMHBI, CO3JaHHWU HOBBIX MATCpPpUAJIOB, HOBBIX HCTOYHHUKOB OSHCPTHUU (aJILTepHaTI/IBHLIC
UCTOYHUKHU dHeprur). OnacHOCTh BO3JACHCTBHS Ha KUBbIE OPraHU3Mbl OPTaHUYECKUX BEIECTB
OTJENBHBIX KJIACCOB (YIJIEBOJIOPOJBI, CIHUPTHI, (PEHOIBI, XJIOPOPraHMYECKUE IMPOU3BOIHEIC,
aNbJIETUIbI U JIp.), CMBICII [TOKa3aTeNsl MPeAesIbHO TOMYCTUMOM KOHIIEHTPALlUU

JlabopaTopHble 3aHATHS

JIaboparopHas pabdota: “UneHTHUKAINS OPTAHHYECKUX COSAMHCHHUIA OT/ICTBHBIX KJIAaCCOB”™
Wnentudukaims OpraHMYeCKUX COCAMHCHUN OTICIbHBIX KJIacCOB (HA MpHUMEpE ajibJCeTHJIOB,
Kpaxmalia, YKCYCHOH KHCJIOTBI, OCJIKOB M T.II.) C HCIOJB30BaHUEM HX (U3HKO-XUMHUYICCKHIX
CBOMCTB M XapaKTEPHBIX KAUYCCTBEHHBIX PEaKIIUH.

Kunernyeckne mu TCPMOAUMHAMHYECCKHE 3aKOHOMEPHOCTH INPOTCKAHUA XHUMHUYCCKHUX

Pasnea 5. .
peaxkuui
Ckopocth OcHoBHOe coaep:xaHue OK 01
XHUMHUYECKHUX OK 02
PeaKIHi. Teopernueckoe o0yueHue
XUMHUYECKOE
ABHOBECHE CKOpOCTb peakliny, €€ 3aBUCUMOCTb OT pa3IMYHbIX ()aKTOPOB: MPUPO/IbI PEATUPYIOLINX BEIECTB,
P KOHIICHTPAllUH pEarupyromux BEUIECTB, TEMIEPATYphl U IUIOLIAJAN PEAKIIMOHHON MTOBEPXHOCTH.
TennoBble 3¢ HEKTH XUMUYECKUX peakIUifi. DK30-1 SHAOTEPMUUECKUE, PEAKIIHH.
ObpatumocTh peakiuil. XUMUYECKOEe PaBHOBECHE U €r0 CMEIEHUE O] ACHCTBUEM pa3IMYHbIX
(bakTOpoB (KOHIIEHTpALMsl PEareHTOB WM NPOJYKTOB pEaKIMH, JaBlIeHHE, TeMIeparypa) A
CO3JJaHUsI ONTUMAJIBHBIX YCIIOBUN NMPOTEKAaHNs XUMUYECKHUX npoueccos. [Ipunnumn Jle llarense
Pa3neu 6. PacTBoOpbI
ITonsATHE O OcHoBHOe coaep:kaHue OK 01
pacTBOpax OK 02
Teopernuyeckoe o0yuenne
p y OK 07

PactBopenne kak (¢usnko-xumudeckuii mpouecc. PactBopel. CrocoObl MPUTOTOBIICHUS
pactBopoB. PactBopuMocTh. MaccoBasi 10 pacTBOPEHHOro BemiecTBa. CMBICH IMOKa3aTesst
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MPEAEIIBHO JOMYCTUMOW KOHIIEHTPAlMM M €ro HCIOJb30BAHHE B OILICHKE SKOJOTHYECKON
0€30MMacHOCTH.

[IpaBuiia sKOJIOrHYECKH 1EIeCO000Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOM JAESATEILHOCTH B LIESIX
COXpPAaHEHUsI CBOETO 3J0POBbS U OKPYKAIOILIEH MPUPOJHOM CpEebl; OMACHOCTh BO3JICUCTBUS HA
YKUBBIEC OpPraHU3Mbl OIPEJIETICHHBIX BEILIECTB.

Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX PaCYCTHBIX Sa,Z[aHI/Iﬁ Ha pacCTBOpPLI, HCIIOJb3YCMBIC B
OBITOBOM U MPOM3BOACTBEHHOM 1€ATEIHHOCTH YeIOBeKa

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHue MPUKJIATHOT0 MOILYJIs1) 12 10
Paznen 7. Xumusi B ObITY U MPOU3BOACTBEHHOI I1eATEILHOCTH YeI0BeKa 12 OK 01
OK 02
Xumust B ObITYy 1 _|OcnoBHoe conepixanue 12 OK 04
IIPOM3BO/ICTBEHHOMN
p OK 07
ACATCIIBHOCTH Teopernueckoe odyuenue 2 K 2.4
YeJI0BEKa :
Hogelilme AOCTHXKEHHMsSI XMMHMYECKOW HAyKH M XHUMHMYECKOHW TeXHOJoruu. Ponp xumum B
00ECTIeYeHNN HKOJIOTHYECKOW, DHEPreTHUECKOM W THIIEBOW OE30MacHOCTH, pPa3BUTHU 5
menuuuHbl. [IpaBuia noucka u aHanu3a XMMUYECKON MHGOPMALUU U3 Pa3IMYHBbIX UCTOYHUKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeICTBA MacCOBOM MHpopMaiuu, cetb HTepHeT)
I[IpakTHYeckne 3aHATHSA 10 10
Ilouck u aHanu3 KeiicoB 00 aHanIM3e KadyecTBa MNPOJIYKTOB IMUTAHUA C ydyeToM Oyayrien
npoeCCHOHATTFHON  JlesiTeNbHOCTH 1Mo Temam: COBpeMEHHBIE METOJbl aHajh3a KauyecTBa 10 10
MIPOAYKTOB MUTAHHUS.
3amura: [IpencraBienne pe3ynbTaToB pemieHus KeHcoB B (hopMe MUHHU-IOKIIAa C TIpe3eHTanen
IIpomexyTouyHas aTrecTanys MO JUCHUILINHE (324€T) 2
Bcero: 72 10
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMILIAHBI

3.1. TpebGoBannsi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecneyeHn 1o

Jns  peanuzauuMyd OpOrpaMmbl  JUCHUIUIMHBI  IPEIYCMOTPEHBI  CIIEAYIOLIUE
CHelHalbHble TOMELICHUS: Y4eOHBIM KAaOMHET XUMUU U Y4YEOHOH XUMHUYECKOH
1abopaTopuHu.

O0opynoBanne y4yeOHOro Kkad0uHera (HAIJSAAHbIE TOCOOMS): HAOOPHI
IaPOCTEPIKHEBBIX MOJENEH MOJIEKYJ, MOJEIN KPUCTAIMNYECKUX PEHIETOK, KOJUIEKIIUH
MPOCTBIX U CJOKHBIX BEIIECTB W/WIM KOJUICKIMU TMOJUMEPOB; KOJUIEKIMS TOPHBIX
mopoA W MHHEpajoB, Tabmmma MeHaeneeBa, yueOHbIE (UIBMBI, MH(PPOBHIE
o0Opa3oBaTelIbHbIE PECYPCHI.

Texuuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  yCTPOWCTBaMH
BOCIIPOU3BEJEHUSI  3BYyKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MYJIbTUMEIUMHAS TO0CKA, YKa3Ka-IIPE3ECHTEP IS IPE3CHTALUI.

O6GopynoBanmne jadoparopuu U pado4YuUX MeCT Ja0OpPaTOPHU: MEH3YPKH,
IUIIETKU-KaNeIbHULbI, TEPMOMETPBI, MUKPOCKOI, JyIbl, IPEIMETHBIE U ITOKPOBHBIE
CTEKJIa, IUIAHIIETHI U KalelbHbIX peaklnii, (uabTpoBasibHas Oymara, IpOMbBIBAIIKH,
CTEKJISIHHbIE TPOOUPKH, PE3UHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTEKIISTHHBIC
NaJOYKH, IITATUBBI ISl TPOOUPOK; MEPHBIE [IWIMHIPBI, BODOHKU CTEKJISTHHBIE, BOPOHKHU
nenuTenbHble nuauHAapudeckue (50-100 M), CTyNKH ¢ necTUKOM, papPopOBbIE YaIlIKH,
NUHIETHI, (QUIBTPHl OyMa)KHbIE, BaTa, Mapiii, YacOBbIE CTEKJIa, AJIEKTPOIUIUTKH,
71a00paTOpHbIE IITATUBBI, CIIUPTOBBIE TOPETIKU, CIIUYKH, IPUOOP AJIs MTOJIyUYEHUs Ta30B
(v1 MpoOMpKa ¢ Ta300TBOJHON TPYOKOIf), nepkKaTenu AJi MPOOUPOK, CKIISTHKU JJIst
XpaHEHMs PEaKTUBOB, pa3IaTOYHbIC JIOTKH; XuMuueckue crakansl (50, 100 u 200 min);
HINaTeNN; MUHLIETHI; TUTeJIbHBIE IIUIILbI; CEKYHIOMEpPHI (TaliMephl), MEPHBIE TPOOUPKHU
(1a 10-20 mu1) u MepHBbIe KoJIOBI (25, 50, 100 u 200 M), BoasiHast 6aHs (MJIU TEPMOCTAT),
CTEKJISTHHBIE TAJIOYKW; KOHWYECKHE KOJObl st TuTpoBanus (50 u 100 wmn);
WHIMKaTOPHbIE MOJOCKHU Uil onpeneneHus pH u ctaHmapTHas WHIUKATOpHAs IIKAJa;
YHUBEpCAIbHBINA HHAUKATOD; uneTky Ha 1, 10, 50 mut (wnm npo3atopst Ha 1, 5 1 10 M),
OIOpPEeTKH JJIsi TUTPOBaHMS, MeAuImHckue mmpuikl Ha 100—150 M, maGoparopHbie
W/WIM aHAMUTUYECKHEe Bechbl, pH-MeTphl, cymmiabHBIN Ikad, U Jp. JadopaTopHOE
000pyoBaHUe.

3.2. MapopmanuoHHOe oOecneyeHne peau3auu NporpaMmmMbl

OcHoBHas JuTEparTypa:

1.Epoxun FO.M. Xumus: yuebnuk.- M., 2021.

2.9OneKTpoHHBIH y4eOHMK Xumus nias mnpodeccuid €W CHeluaIbHOCTEH
TeXHU4ecKoro npoduis, M., 2021.

3.T'abpuensu O.C., OctpoymoB WU.I'. Xumust nist mpodeccuii u criennanabHOCTEN
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TEXHUYECKOTO MpOoduIIs: y4eOHUK Il CTYH. YUYPEKIEHUH CpEeJH.
npod.obpazoBanus. — M., 2022.
4. Tabpuensu O.C., OctpoymoB N.I'., Cnagkos C.A., lopodeea H.M.
[IpakTukym: yueb. mocoOue I CTyHd. YYPEXKICHUWA  CPEJH.
npo¢.obpazoBanus.— M., 2020.

JlonoJIHUTEIbHAS JJUTEpaTypa:
1. I'ycena, E. B. Xumus qis CI1O: yuebno-meroanueckoe nocodue / E. B. I'ycesa, M.

P. 3uranmmna, /1. Y. Kynukosa. — Kazaup: KHUTY, 2019. — 168 ¢. — ISBN 978-5-
7882-2792-4. — TekcT: 2neKTpOoHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTEeYHAs cUCcTEMa.

2. Uepnukosa, H. 0. Xumus B 10CTyITHOM U3JI0KEHUU: ydeOHOE TocoOue JjIs cIio /
H. FO. YepnukoBa. — 2-e u3n., crep. — Caunkr-IletepOypr: Jlans, 2022. — 316 c. —

ISBN 978-5-8114-9500-9. — Tekcr: anexTpoHHsbiit // JIaHb: 37I€KTPOHHO-
OubnuoTeuHas cucTemMa.

3. llleBuuteiaa, JI. B. Xumus: yueobnoe nmocodue / JI. B. llleBuuneiaa, A. Y. AmapHes.
— Hoocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Texkcr:
AJIEKTPOHHBIN // JIaHb: 37IEKTPOHHO-OMOIMOTEYHAs! CUCTEMA.

4. bnuuos, JI. H. Xumus: yueonuk ans CITIO / JI. H. baunos, U. JI. Ilepdunona, T. B.
CoxkomnoBa. — 2-¢ m3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TexkcT: »1ekTpoHHBIA // JlaHb: 37MEKTPOHHO-OMOIMOTEUHAS
CUCTEMA.

HNHTepHeT-pecypcenl:

1.http://www.physchem.chimfak.rsu.ru/General/redirect/xumuk.htmlIXuMuK.
CalT 0 XUMHUH.

2.http://www.college.ru/chemistry/index.php3.

3.http://chemistry-chemists.com/ sxypuan XuMust 1 XUMHKH

4.http://www.chemport.ru/ Xumudeckuit moprasn

5.http://veronium.narod.ru/VVERONIUM

6.http://maratakm.narod.ru/ BupTtyanpHas XumMudeckast koJa

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIIEOBPA3OBATEJIBHOM JUCHUIIJINHBI

KoHTpoJib 1 ol1eHKa pe3ysIbTaTOB 0O0Yy4YEHHSI OCYIIECTBIISETCS MPENOAaBaTEEM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U J1a00paTOPHBIX pabOT, TECTUPOBAHUS,
a TaKXe BBIMNOJHEHUS OOYyYarOUIMMUCS WHIAUBUIYAIbHBIX 3aJaHUil, TPOEKTOB,
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I/ICCJIG,ZLOBaHI/IfI. PGSYJIBT&TLI 06y‘{CHI/I}I OMnpeCACIIAI0OT, YTO O6y‘{aIOHlI/ICC}I JOJIDKHBI 3HATDh,
IOHHUMATb U JEMOHCTPUPOBATL 110 3aBCPIICHUN M3YUYCHHA JUCHUILINHLBI.

st popMupoBaHUS, KOHTPOJS M OIECHKH PE3yJbTaTOB OCBOCHHS YUEOHOM

AUCHUIUIMHBI HCIIOJIB3YCTCA CHUCTCMa OLCHOYHBIX MCpOHpHHTHfI, MMpCACTaBJIAIOIIAA

€000 KOMIUIEKC Y4eOHBIX MEPOTIPUSATHI, COTIIACOBAHHBIX C pe3yJbTaTaMHu 00y4eHHUS U

c(hOpMYyJIUPOBAaHHBIX C YYETOM

dI'OC COO (mpeaMeTHble pe3yJbTaThl IO

mucuuruinae) u GI'OC CIIO.
M /P /T T
Ne | OK/IIK OAyARTAACATTE Pe3yabTaT 00y4eHus HIHEI OueHOqH:’IX
Ma MepONPUATHIA

| | OcHOoBHOE coep:KaHue

XUMHYECKOU CBI3U

CTCIICHBIO OKHCJICHUA
XUMHUYCCKHUX
JJIEMCHTOB, UCXOs1 U3
BaJICHTHOCTH U
QJICKTPOOTPULIATCIBHO
CTH

1 @opMyJIHPOBATH
Pa3gen 1. OcHoBBI pMyJHp
0a30BbI€ NIOHATHSA U
CTPOEHHUS BellecTBa
3aKOHBbI XUMHH
1.1 |[OK 01 |Crpoenue atoMmoB  |CocCTaBsATh 1. Tect «CTpoeHue aToMmoB
XUMHYECKHUX XUMHUYECKue (HOPMYIIbl [ XUMHUYECKUX IJIEMEHTOB U
DJIEMEHTOB U COCIIMHEHHH B pUPOJa XUMHUYECKOU
npupojaa COOTBETCTBHU CO CBSI3I».

2. 3agaun Ha COCTaBJICHUE
XUMU4YeCcKux Ghopmyi
JIBYXaTOMHBIX COCIMHEHUIN
(oKCcHIOB, CYJIb(PUIOB,
TUIPHUIOB U T.I1.).

3. 3aganus Ha
HMCHOJIb30BAHUE XUMHUYCCKON
CUMBOJIMKH U Ha3BaHUU
COE€IUHEHUH I10
HOMEHKJIaType
MEXKIYHApOIHOr0 COK3a
TEOPETUYECKOUN U
MIPUKJIATHON XUMUH U
TPUBHUAJIBHBIX Ha3BaHUM JJIS
COCTAaBJICHUS] XUMHUYCCKHUX
dbopMyJ1 TBYXaTOMHBIX
coeMHEHUM (OKCHUIOB,
CyJb(QUAOB, TUAPUIOB U T.II.)
U JPYTUX HEOPTaHUYECKUX
COCJIMHECHHUHN OTACIBHBIX
KJIaCCOB
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Mopyas/Paznen/Te

Tunol oeHOYHBIX

Ne | OK/IIK Pe3yabTaT 00y4eHus .
Ma MepONPUATHIA
1.2 |OK 01 |I[lepuoanueckuii XapaxkTepu3oBaTh 1. Tect «MeTannuueckue /
OK 02 |3akoH u TabmuIa XUMHUYECKUE HEMeTaJlJIMYeCKHUEe CBOMCTBA,

J.1. MenneneeBa

3JIEMEHTHI B
COOTBETCTBUH C UX
MOJIO)KEHUEM B
MIEPHUOINYECKOU
CHUCTEME XUMHUYECKUX
anemenToB J[. M.
MenpeneeBa

3JIEKTPOOTPUIIATEIBHOCTD U
CPOJCTBO K AJIEKTPOHY
XUMHUYECKHUX DJIEMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
II0JIOKEHUEM B
NIEPUOANYECKON CUCTEME
XUMHYECKHUX 3emeHToB 1. 1.
MenpaeneeBay.

2. ITpakTyeckue 3ajaHus Ha
YCTaHOBJICHUE CBSI3U MEXKITY
CTPOEHHUEM aTOMOB
XAMHYECKHUX DJIEMEHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUUYECKUX
3JIEMEHTOB U UX COCAUHECHUMU
B COOTBETCTBUM C
MOJI0KECHUEM
[Ieproanueckoii cucteme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/1aHUs Ha
XapaKkTepu3alnuio
XUMHYECKHX 3JICMCHTOB:
«Mertamnnueckue /
HEMETaJlJIMYeCKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJACTBO K BJIEKTPOHY
XUMHYSCKHUX DJIEMECHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
II0JIOKEHUEM B
IIEPUOINYECKON CUCTEME
XHUMHYECKHUX DJIEMEHTOB
J.1. MenneneeBa»
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Monyas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne | OK/IIK Pe3yabTaT 00y4eHus .
Ma MepONPUATHIA
2 Paznen 2. Xapakrepu3zoBatb
XuMuUyecKue THIIBI XUMHYECKHX
peakuumn peakuui
2.1 |OK 01 |Tumnsl xumuueckux |CocTaBisaTh peakuuu |1. 3amaun Ha COCTaBJICHUE
OK 04 |peakiuii COCJIUHEHUS, YpPaBHEHUM pEeaKIIUii:
pazyioKeHus, 0OOMeHa, |— COeTMHEHMS, 3aMEeIIICHUS,
3aMCIICHUS, pazyioxkeHusi, 0OMeHa;
OKHUCJIMTEILHO- — OKHCJIUTEIIFHO-
BOCCTAHOBHUTEJIPHBIE |BOCCTAHOBHTEIIHHBIX
peakiuu peakIuii ¢ UCIOIbL30BaHUEM
METO/1a SJIEKTPOHHOIO
OanaHca.
2. 3a1a4M Ha pacyeT Macchl
BEIIECTBA WJIN 00BEMA
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce
uiu 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B peaKIuu
BEIECTB; PACYETHI
Macchl (00bEéMa, KOTMYeCTBa
BEIIECTBA) IIPOYKTOB
peaKkIuu, eciu OJIHO U3
BEILIECTB UMEET NMPUMECH
2.2 Onekrponautuueckas |CocTaBisiTh 1. 3amaHus Ha cOCTaBJIEHHE
JIMCCOITHAIHS 1 ypaBHEHUS MOJIEKYJISIPHBIX U HOHHBIX
WOHHBIM OOMEH XUMUUYECKUX PEAKIIUU |pEaAKIUNA ¢ y4aCTUEM KHUCJTIOT,
WOHHOTO OOMEHa ¢ OCHOBAHUM U COJIEH,
y4acTHUEM YCTAHOBJICHUE U3MEHEHUS
HEOPraHUYECKUX KMCJIOTHOCTHU CPEJIbl
BEILIECTB 2. JlabopaTopHas pabota
"THIBI XUMHYECKHUX
peaxkumit”
3 Pa3znen 3. Ctpoenue HUcciaenoBars

M CBOMCTBA
HEOPraHUYeCKUX
BellecTB

CTPOEHHE U CBOMCTBA
HEOPraHUuYeCKNX
BeLIeCTB
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OK/IIK

Monyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLIeHOYHBIX
MepONPUATHH

3.1

OK 01

Knaccudukarus,
HOMEHKJIaTypa
CTpOCHUE
HEOPraHMYeCcKuX
BEIIIECTB

Knaccudumnuponats
HEOpraHUYeCKHUEe
BEILIECTBA B
COOTBETCTBHU C UX
CTpOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXOI U3 UX
XUMUYECKON HOpMyIIbl WU
COCTABJICHUE XUMHYECKOMN
(bopMyIIbI UCXOS U3
Ha3BaHUsI BELIECTBA 110
MEKIYHAPOIHOW WU
TPUBHAIBHOU
HOMEHKJIaType».

2. 3ajayu Ha pacyeT
MacCOBOM 1011 (MaccChl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus) B MOJIEKYJIe
(cmecn).

3. IlpakTrueckue 3agaHus 1o
KJ1accupuKaIuu,
HOMEHKJIAType U
XUMUYECKUM (popmyiam
HEOPTraHUYECKUX BEIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IIpakTrueckue 3ajanusl Ha
ONPEAECTICHNE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJIA
XMMHUYECKOU CBA3U U TUIIA
KPUCTAJUIMYECKON PEIIETKU

3.2

OK 01
OK 02

DU3NKO-XUMHUECKHE
CBOMCTBA
HEOPraHUYECKHUX
BCIIICCTB

YcranaBauBaTh
3aBUCUMOCTh (PU3HKO-
XUMHUYECKHUX CBOMCTB
HEOPTaHUYECKUX
BEIIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI,
TaK)Ke TUIIA
KPHUCTAJIINYECKON
peIIEeTKH

1. Tect «OcobeHHOCTH
XUMHUYECKHUX CBOMCTB
OKCHJIOB, KMCJIOT,
OCHOBaHMM, aMPOTEPHBIX
TUJIPOKCHUIOB U COJIEN».

2. 3a7aHus Ha COCTaBICHUC
YPaBHEHUM XUMUYECKHUX
peaKkuui ¢ y4acTueM
MPOCTHIX U CIOKHBIX
HEOPraHUYECKHUX BEUIECTB:
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Monyas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne | OK/IIK Pe3yabTaT 00y4eHus .
Ma MepONPUATHIA
OKCHJIOB METAILJIOB,
HEMETaJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUU U
aM(OTEPHBIX TUJIPOKCHUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIOLIUX UX
CBOMCTBa U CIIOCOOBI
HOJIyYEHHUS.
3. IlpakTuko-
OPHUEHTHPOBAHHBIE
TEOPETUUYECKHE 3aJaHMs Ha
CBOKCTBA U NOJIyYEHUE
HEOPTraHUYECKUX BEIIECTB
3.3 |OK 01 |HWaentuduxarms UccnenoBarb 1. IIpakTuxo-
OK 02 |Heoprannueckux Ka4yeCTBEHHBIEC OPUEHTUPOBAHHBIC 3aJaHU
OK 04 |BemiecTB peakuuu 10 COCTABJIEHUIO
HEOPTraHUYECKUX XUMHYECKUX PEAKLIUN C
BEILECTB y4aCTHEM HEOPTaHUYECKHUX
BEILECTB, UCIOJIb3YEMBIX JIIS
UX UACHTU(DUKAIIUH.
2.JIabopaTopHas padora:
“Unentudukarus
HEOPTraHUYECKUX BEIIECTB
4 Pa3znen 4. Ctpoenue |UcciaenoBars
U CBOICTBA CTPOEHHE U CBOICTBA
OPraHHYeCcKHX OPraHU4ecKnx
BeLeCTB BeLeCTB
4.1 |OK 01 |Knaccudukamms, Knaccudumuposars  |1. 3amanust Ha cocTaBIeHUE
CTpPOEHUE U OpraHU4ecKue Ha3BaHUM OPraHUYECKHUX
HOMEHKJIaTypa BEIIECTBA B COCIMHEHUH 110 TPUBUAIIBHOMN
OpraHUYeCcKuX COOTBETCTBHUH C UX WJIH MEXTyHapOIHOM
BEILECTB CTpPOEHUEM CUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJIEHUE
MOJIHBIX ¥ COKPAIIEHHBIX
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OK/IIK

Monyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLIeHOYHBIX
MepONPUATHH

CTPYKTYPHBIX (hOpMyJT
OpraHUYECKUX BEILIECTB
OT/EJIbHBIX KJIACCOB.

3. 3aaun Ha ompeAeICHUE
npocTeiei GopmMybl
OPraHUYECKON MOJIEKYJIBI,
UCXO/ISl U3 BJIEMEHTHOTO
coctaBa (B %)

4.2

OK 01
OK 02
OK 04

CsoiicTBa
OPraHUYECKUX
COeIMHEHUN

YcraHaBIuBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKHUX CBOWCTB
OpPraHUYECKUX
BEIIECTB OT CTPOCHUS
MOJIEKY

1. 3amanus Ha COCTaBIICHUE
YPaBHEHHN XUMUYECKUX
peaKiuii ¢ ydyacTuem
OPTraHUYECKHX BEIIECTB Ha
OCHOBaHHUHU MX COCTaBa U
CTPOEHUS.

2. 3agaHys Ha COCTABJICHUC
YPaBHEHUN XUMUYECKUX
peaKuui, WIUTKOCTPUPYIOLINX
XHMHUYECKUE CBOMCTBA C
y4€TOM MEXaHHU3MOB
MPOTEKaHUs JaHHBIX
peaKkIii ¥ TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB Pa3HbIX KJIACCOB.
3. PacueTrHpie 3a1a4u 11O
YPaBHEHUSIM PEAKIUN C
y4aCTHUEM OPTaHUYECKUX
BEIIICCTB.

4.3

OK 01
OK 02
OK 04

N nentudukarus
OpraHUYECKUX
BEIIECTB, UX
3HAaYE€HUE U
IPUMEHEHUE B
OBITOBOM U
MIPOU3BOJACTBCHHOM
JIESITEIbHOCTH

HUccnenosath
KaueCTBCHHBIE
peakiuu
OpraHUYECKUX
COE€IMHEHUU
OT/JCIBHBIX KIACCOB

1.IlpakTuko-
OPUEHTUPOBAHHBIE 33JIaHHS
110 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4acCTUEM OPTaHUYECKUX
BEILIECTB, B T.4.
UCIIOJIb3YEMBIX ISl UX
uaeHTUUKAIMK B OBITY U
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Mopyas/Paznen/Te

Tunol oeHOYHBIX

Ne | OK/IIK Pe3yabTaT 00y4eHus .
Ma MepONPUATHIA
YeJloBeKa IPOMBIIIEHHOCTH.
2.JIabopaTopHas pabora:
“Unentudukarus
OpraHUYECKUX COCTUHEHUN
OTIEJIBLHBIX KJIAaCCOB”
3) Pasnea S. XapakTepu30BaTh
Kunernueckne u  |BJMSIHUE Pa3JINYHbIX
TEPMOJAMHAMHYECK |(PAKTOPOB HA
He 3aKOHOMEPHOCTH |paBHOBeCHE B
NMPOTEKAHUS CKOPOCTh
XHMHYECKHUX XHMHYECKHX
peakumu peakuui
5 |OK 01 |CkopocTh XapaxkTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xuMHUECKHX BIIUSTHUE TEOPETUUYECKUE 3aJaHUs HA
peaKLui. KOHLIEHTpaluu aHanu3 (hakTopoB,
XUMUYECKOE pearupyronmx BIUSIOIINX HA U3MEHEHUE
paBHOBECHE BELIECTB U CKOPOCTH XUMUYECKON
TEMIIEPATYPhI HA peakuuu. [IpakTuko-
CKOpPOCTb XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakuuii Ha MMPUMEHEHUE MTPUHIIUTIA
XapakTepu3oBaTh Jle-lllarenbe nms
BIIMSHUE U3MEHEHUS  |HAXOXCHUS HAMpaBICHUS
KOHIICHTpAIIMU CMEUIECHUS! PABHOBECHS
BEILIECTB, PEAKIIUU XUMHUYECKON peakluu 1
Cpenbl U TeMIepaTypsl |[aHau3 GakTopoB,
Ha CMEILICHHE BIIMAIOUIMX HA CMEILCHUE
XUMHUYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECHS
6 XapakTepu30BaTh
Pa3zpgea 6. HCTHHHBbIE PACTBOPbI
PacTBOpbI ¢ 32/IaHHBIMU
XapaKTepuCTUKAMM
OK 01 |IToustue o Paznuuats uctunueie |1. 3amaum Ha NPUTOTOBJICHUE
OK 02 |pacTBOpax pacTBOPHI pacTBOPOB.
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Monyas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne | OK/IIK Pe3yabTaT 00y4eHus .
Ma MepONPUATHIA

2. IlpakTHko-
OPUEHTUPOBAHHBIE
pacyeTHbIC 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBOM U
MPOU3BOJACTBEHHOU
JEATEIIbHOCTU YeJI0BEKa

Il | [IpodeccuonaILHO-OPHEHTHUPOBAHHOE COleP KAHME (COAEPKAHNE NPUKJIATHOTO

MO1YJIs)

7 Paszgea 7. OuenuBarsb 3ammra Keica (¢ yuerom
Xumusi B ObITY U [IIOCJICACTBUS Oyayurei
IPOM3BOJACTBEHHOH (OLITOBOH U npo¢eccuoHATbHOMN
AeSITeJIbHOCTH NPOU3BOJACTBEHHON |IeSITeJIbHOCTH)

YeJI0BeKa AeSITeJIbHOCTH
YeJI0BeKa ¢ No3uuui
IKOJIOTHYECKOM
0e30macHOCTH
OK 01 |Xumus B ObITY U OuenuBath HUccnenoBarh  XUMUYECKUN
OK 02 |mpou3BOJACTBEHHOM |MOCJEACTBUS OBITOBOI |COCTAB 00BEKTOB  OHOCOEpPHI
OK 04 |nmesrenbHOCTH v pou3BojcTBeHHoi |H&  TPUMEPE  HPOAYKTOB
OK 07 |dgemoBeka EATEIbHOCTH HHTaHI;I;[I;e 6?1(()){&1 1 TIOHBBI
fiK24 HeJOBEKa C MOSHIHH VCCIIEIOBATEIILCKUM MTPOEKT B
9KOJIOTUYECKOH obnactu UCCIIEIOBAHUS
0e30macHoCTH 00BeKTOB 6HOChEPBL.

Bo3MokXHBIE TEMBI IPOEKTOB:
1. HccnemoBanue cocrtaBa
MHUHEPATLHOU BOJbI U
peKoOMeHAauu o ee
VCTIOJIb30BAHUIO.

2. UccnenoBanne
pa3pylIaroIIero JIEUCTBUSA
IIPUPOJHOMN BO/JIBI Ha
CTPOUTEIIbHBIE MATEPHUAIIBI.

3. CocrapieHue
cOalaHCUPOBAHHOTO MEHIO Ha
JICHb (Henento) B
3aBUCHUMOCTH OT COAEpPKaHUs
XUMHUYECKUX MakKpo u
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OK/IIK

Mopyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunol oeHOYHBIX
MepONPUATHH

MHUKPODJIEMEHTOB B
POIYKTax MUTAHUS.

4. HccienoBaHue KadecTBa
MUTHEBON BOJBbI.

5. UccnenoBanue po6
BOJIONIPOBOJIHOM  BOABI  Ha
npeaMer yCTpaHEHUS
’KECTKOCTH.
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