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1. OBIIAS XAPAKTEPUCTHKA PABOYEIM IMTPOTPAMMEI
OBIIEOBPA3OBATEJIBHON TUCHUATIIMHBI «XUMUST»

1.1. MecTo IMCUMIVIMHBI B CTPYKTYpe OCHOBHOH mNpo@eccHoHATbHOM
o0pa3oBaTe/IbHOU MPOrPaMMBbI

O6meoOpazoBarenbHas JUCIUIUIMHA « XUMHUS U3ydaeTcsi Ha 0a30BOM ypOBHE B
o01ieo0pa3oBaTeNbHOM IUMKJIE YYEOHOro IJIaHa OCHOBHOH MpodeccruoHambHOM
oOpazoBarenbHOM mporpamMMsl 1o criennaibHocTu 38.02.07 bankoBckoe 1eJ10

TpymnoeMKoCTh TUCIUTUTUHBI « XUMHUs» Ha 0a30BOM YPOBHE COCTaBIIsieT 78 4acos,
U3 KOTOphIX 64 uwaca — 0a3oBbIii MOmynb (6 pasmenoB) U 8 4acoB — MPHUKIATHOU
Moaynb (1 paszmen), BKIIIOYAIOIMN MPAKTUKO-OPUEHTUPOBAHHOE COJECpNKAHUE
KOHKPETHOM npodeccuu Ui CHelualbHOCTH.

[TpuxknagHoli MoAynab BKItOYaeT oauH pazaen. Pazmen 7 «Xumus B ObITy H
MPOU3BOJICTBEHHOM  JCSATENIbHOCTH  4YeJIOBEKa»  pealm3yercs Uil Bcex
npodeccuil/cnenuanbHOCTE Ha Marephalie KeMCcOB, CBSI3aHHBIX C JKOJOTUYECKON
O€30MACHOCTPI0 W OLEHKOM MOCHEACTBUH OBITOBOM M  MPOU3BOACTBEHHOU
JNEATeIbHOCTH, 1O  OTpacisiM  Oyaymied  mpodecCUOHaIbHOW  JIEITEIbHOCTH
00 yJaromuxcsi.

[lepuon  oOydeHuss W pacmpeieieHHe 10  CeMeCcTpaM  OIpeleser
oOpa3oBaTenbHasi OpPraHU3alUsl CaMOCTOSATEIbHO, C YYETOM JIOTUKH (DOPMHUPOBAHUS
OPEIMETHBIX  pe3yJbTaToB, OOMMX M  NPO(EeCcCHOHANBHBIX  KOMIIETEHUUH,
MEXIPEAMETHBIX CBSI3ed C JPYTMMM JUCHMIUIMHAMHU 00IIe00pa30BaTeIbHOIO U
o01enpod eCCHOHAIBHOTO ITUKIJIOB Y4€OHOTO TIjIaHa.

1.2. He.]'ll/l ! IVIAHUPYEMBbIC PE3YJIbTAaThl OCBOCHHUA THCHUILVIMHBI

1.2.1. e u 3aqa4y TUCHUILTHHBI

@OopMHUPOBAHUE Y CTYIECHTOB NPEACTABICHUA O XUMHYECKOM COCTABIIAIOLIEN
€CTECTBEHHO-HAYYHON KApTHHBI MUpPA KaK OCHOBBI MPUHSITHUSL PEIICHUN B KU3HECHHBIX
Y MIPOU3BOJCTBEHHBIX CUTYALIMSIX, OTBETCTBEHHOIO IOBEJACHUS B MPUPOJIHON CpEIE.

3agaun JTUCHUILVINHBI:

1) cdopmupoBaTh MNOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEW Cpeie, LEJOCTHOW HAayYHOW KApTUHBI MHUPA,
B3aMMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBISATH (POPMYJbl HEOPraHUYECKUX W OPraHUYECKUX
BEILIECTB, YPAaBHEHUS XUMUYECKUX PEAKIUNA, OOBSCHITh UX CMBICI, UHTEPIIPETUPOBATH
PE3YIbTAaThl XUMUYECKUX SKCIIEPUMEHTOB,



3) cdopmupoBaTh  HAaBBIKM  TPOBEACHUS  MPOCTEHIIMX  XMUMHYECKHUX
AKCIEPUMEHTATBHBIX ~ MCCIICIOBAaHUNH C  COOJIIOJACHUEM TMpaBWil  OE30MacHOro
oOpaIleHus ¢ BEIIeCTBaMH | JIA0OPaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh MH(OpPMAIIUI0 XHMHUYECKOTO XapakTepa H3
Pa3IUYHBIX UCTOYHUKOB,;

5) chopmupoBaTh yMEHUsI MPOrHO3UPOBATH MOCIECACTBUSI CBOEH JEATEILHOCTU U
XUMHUYECKUX TMPUPOJTHBIX, OBITOBBIX M ITPOU3BOCTBEHHBIX MTPOIECCOB;

6) chopMHUpOBaTh MOHUMAHHE 3HAYUMOCTHU JOCTHIKCHHH XMMHUYECKOW HAyKH U
TEXHOJIOTUH JJIsl Pa3BUTHS COLIMATIBHOM M TTPOU3BOJCTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOEHHS 001e00pa30BaTeJbHOM NUCHUIIMHBI B cooTBeTcTBUU ¢ PI'OC CIIO n

Ha ocHoBe PIT'OC COO

Koa u Inanupyembie pe3yabTaThl 0CBOCHHS JHUCIUATIIHHbI
HAMMEHOBAHH
e

dopmupyeMbIx O6mmue! JucuMnaInHapHbie?

KOMIIeTeHIIMH

OK 01. B yacTH TPy10BOro BOCIMTAHHUS: - BJAQJETh CHCTEMOM XMMHYECKHX 3HAaHHW, KOTOpas BKJIOYACT:
Bri6upats - TOTOBHOCTb K TPYydy, OCO3HAHHE IIEHHOCTH | OCHOBOITOJIArafONIME TMOHATHS (XHUMHUYECKHI DJIEMEHT, aTOM, JJIEKTPOHHAs
CII0COOBI MacTepcTBa, TPYAO0II00HE; o0oJ04Ka aroma, s-, p-, d-3JIeKTPOHHBIE OPOMTAI aTOMOB, HOH, MOJIEKYJIa,
pellCHHUs 3a1a4 | - TOTOBHOCTh K  AKTHBHOM  JICATEIBHOCTH | BAJICHTHOCTH, JJIEKTPOOTPUIATEIBHOCTh, CTEMEHb OKHUCJICHUS, XHMHYECKas
npod)eCCHOHAT | TEXHOJIOTMYECKON M COIMAIbHOM HAMIPABICHHOCTH, | CBSI3b, MOJIb, MOJIIPHAs Macca, MOJISAPHBIH OOBEM, YIJCPOIHBIA CKEJIET,
BHOM CIOCOOHOCTh MHHUIIMUPOBATh, IUIAHUPOBATh U | GYHKIMOHAJbHAS TPYyIIa, PaguKaj, H30MEpHUs, H30MEPbhI, FOMOJOrHYECKHt
JEATEILHOCTH | CAMOCTOATENLHO BBITOJIHAT TAKYIO JIEATEILHOCTD; | PAI, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOI- U a30TCOAEPKAIIME COCIUHECHUS,
OPUMEHUTENBH | - HHTEPEC K pa3IMYHBIM cepaM | OHOJOTHYECKH AaKTUBHBIC BellecTBa (YIJIEBOMABI, JKHPBI, OCIKH), MOHOMED,
0 K pa3jM4YHbIM | MPO(eCcCHOHAIBHOM 1eATETbHOCTH, NOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC  COCITUHCHUS,
KOHTEKCTaM OBjajieHHe  YHHBEPCAJIbHBLIMM  y4eOHBIMM | KDHCTAJUIMYECKAsT PelIeTKa, THUIbl XMUMHUYECKUX peaKiuil (OKUCIUTEIbHO-

MO3HABATEJbHBIMH AeliCTBUAMMU:

a) 0a30Bble JOTHYECKHE TeHCTBHSA .

- CaMOCTOSATCIBLHO dbopMynmpoBath i
aKTyaJM3upoBaTh NpPOOJEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHABJMBATh CYIIECTBEHHBIH TPU3HAK WU
OCHOBAaHHS i CpaBHEHUS, KIaCCU(PUKAIMU H
0000111eHNS;

- OmpeAensITh UeMH AesSTEeIbHOCTH,
napameTpbl ¥ KPUTEPUH UX JTOCTHIKEHUS
- BBIABIISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B

3aJaBaTb

BOCCTaHOBUTEIBHBIE, 9K30-U AHAOTEPMUYECKUE, PEaKIMH MOHHOTO 0O0OMEHa),
pacTBOp, SJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHYECKAS U CCOIUALNs,
OKHCJIUTENb, BOCCTAHOBUTEIND, CKOPOCTh XMMHUYECKOH peaklUy, XUMUYECKOE
paBHOBECHE), TEOPUM M 3aKOHBl (TEOpUs XMMHUYECKOI'O CTPOEHHUS
opranudeckux Bemects A.M. byriepoBa, Teopus 3JIEKTPOJUTHYECKON
quccouuanuu, nepuonndeckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMHH, (PAKTOIOTHYECKHE
CBEJIEHHs O CBOWCTBAX, COCTaBE, MOJYyYEHUU U O€30MacCHOM HCIIOIb30BaHUU
BOKHEHIINX HEOPraHWYeCKUX M OpPraHUYeCKUX BeUIeCTB B OBITY H
IPAKTUYECKOM e TEeNbHOCTH YEIO0BEKa;

- YMEThb BBIIBJISATH XapaKT€pHbIE IMPU3HAKKM U B3aUMOCBS3b H3YYEHHBIX

! YkasbIBaloTcA IMYHOCTHBIE U MeTanpeaMeTHbIe pesynbTaTkl s ®rOC COO (B nocneaHel peaakumm ot 12.08.2022) B oTrnaronbHoi opme, hop Mrupyemble
06L,e06pa3oBaTenbHON UCLMNIIMHON
2 IMcumMnnMHapHble (MpeaMeTHble) pe3ynbTaThl YKasbiBalTCA B COOTBETCTBUM C METOAMKON NPenoaaBaHnsa AMCLMANNHDI




paccMaTpHUBAEMBbIX SIBJIICHUSX;
- BHOCHUTb  KOPPEKTHBBI B  JICSITEIBHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJbTATOB IEJISIM,
OIICHUBAThH PUCKH MOCIIECTBUN JEATCILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILJICHUE MTPU PEIICHUN
KU3HEHHBIX MPOOIeM

0) 0a30BbIE HCCJIEI0BATEIbCKHE AeHCTBHS:

- BJaJeTh HaBBIKAMHU Yy4eOHO-MCCIIEI0BATENIbCKOU
u MIPOEKTHOU JEITSIIbHOCTH, HaBBIKAMU
paspenieHus mpoojem;

- BBIBJISITH TPUYHUHHO-CJICICTBEHHBIC CBSI3H U
aKTyaJIM3UPOBaTh 3aJlauy, BBIIBUIaTh THIIOTE3Y €€
pelIeHHs, HAXOIUThH apryMEeHTHI TS
JIOKA3aTelIbCTBA CBOUX YTBEPXKICHUMU, 3a]aBaTh
napameTpbl U KPUTEPUH PELICHUS;

- aHAJIM3UPOBATh IOJYYCHHBIE B XOJ€ pPEIICHUS
3aJlauyd  pe3yJIbTaThl, KPUTHYCCKU OICHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3MPOBAThH H3MEHEHHE B
HOBBIX yCJIOBHUSX;

- YMETh MEPEHOCUTH 3HAHUS B TMO3HABATEIBHYIO U
MPAKTUYECKYIO 00J1aCTH KUZHENCSITCIHHOCTH;

- yMEeThb MHTErpUpPOBATh 3HAHMUS M3 Pa3HBIX
MIPEeIMETHBIX 00JIacTel;

- BBABHTaTh  HOBBIC  HJICH,
OpUTHHAJIBHBIC TTOIXO/IbI U PEIICHNUS,
- CIIOCOOHOCTh UX HCIIOJIE30BAHMS B
MO3HABATEILHON M COIMAIbHOM MMPAKTHKE

npeaJjaraTh

MOHATUMN, IPUMEHATH COOTBETCTBYIOLIME ITOHATHS IIPU ONIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHUYECKUX BELIECTB U MX IPEBPALLCHUM;

BBIABJSITh  B3aMMOCBSA3b  XUMHUYECKMX 3HAHMM C  TOHATUAMU U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMEThb HCIOJb30BaTb HAUMEHOBAHUS  XUMHUYECKHX  COECIMHEHUM
MEXIYHAPOJHOTO COK03a TEOPETHYECKOW M NPUKIAJAHOW XUMHH U

TpUBHAJbHbIC HA3BAHUS BXKHEUIIIUX BEIIECTB (ITHUJICH, alleTUJIECH, TJIUIIEPUH,
denon, ¢dopMmanbaerus, YyKCycHas KHCIIOTa, TJIMIIMH, YrapHbIi ras,
YIJIEKUCIIBIN Ta3, aMMHaK, ralieHasl U3BeCTh, HEralleHass U3BeCTh, MUThEBAs
cofla U APYTUX), COCTaBIATH (POPMYJIbI HEOPraHUYECKHMX M OPraHMYEeCKUX

BEIIECTB, YPAaBHEHUS XUMHUYECKUX pEAKUHUH, OOBSICHATh HX CMBICT;
MOATBEPKAATh XapaKTepHbIe XUMHUYECKHUE CBOMCTBaA BCILIECTB
COOTBGTCTByIOH_II/IMI/I BKCHepI/IMCHTaMI/I 1 3alIuCiAMUAU ypaBHCHI/Iﬁ XUMHUYCCKUX
peaxkuuii;

- YMCTb YCTAaHABJIMBATb MPUHAOJICKHOCTh HU3YUYCHHBIX HCOPraHUYCCKHUX U
OpPraHUYECKHUX BEILECTB K ONPE/IEJICHHBIM KJIacCaM W T'pyNiaM COCIUHEHUH,
XapaKTEepU30BaTh MX COCTaB W BAKHEWIIIME CBOMCTBA; OMNPEIENSITh BHUIbI
XUMUYECKUX CBSI3€H (KOBAJICHTHAsl, MOHHAs, METaJUIM4ecKasi, BOJIOPOIHAs),
THUIIBI KPUCTAJUNIMYCCKUX PCIICTOK BCUICCTB; KJ'IaCCI/I(i)I/IIII/IpOBaTB XUMHNYECCKHEC
peakiuy;

- chopmupoBaTh TNpEACTABICHHSA: O XHUMHYECKOH  COCTaBISIONICH
€CTECTBEHHOHAYYHON KAapTUHBI MHUpa, POJIM XUMHUHU B IO3HAHUU SBJICHUUI
npupoipl, B (OPMUPOBAHMM MBIIUJIEHUS W KyJIbTypbl JINYHOCTH, €€
(YHKLIMOHAIBHON TPAaMOTHOCTH, HEOOXOAUMOM JUJIsl pelIeHUs TPaKTUYECKUX
3a7jad M 9KOJIOTMYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U
IPUPOIHOMN Cperie;

- yMEThb MPOBOJMUTH PACUYEThl MO XUMHUYECKUM (GOpPMYJIaM U ypaBHEHUSM
XUMHYCCKHUX peaKuHﬁ C HUCIIOJIb30BaAaHUEM (1)H3H‘-I€CKI/IX BCIIMYHNH,
XapaKTEPU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa
(HOpMasbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BELIECTBA; HCIOJIb30BATh
CUCTCMHBIC XHUMHWUYCCKHUEC 3HAHHUA JIA IIPHHATUSA peI_HCHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyalHAX, CBA3aHHBIX C BCHICCTBAMHU U UX IPUMCHCHUCM




OK 02.
Hcnonp3oBath
COBPEMEHHBIE
cpencrsa
MIOWCKa,
aHanm3a u
MHTEPIPETALUN
UHOPMAIUH U
MH(pOPMaLMOHH
b€ TEXHOJIOTUU
U1
BBINOJTHEHUS
3ajga4
npogeccruoHan
BHOMU
JeATeIbHOCTH

B o0J1acTH HEHHOCTH HAYYHOT0 MO3HAHUSA:

- c(hopMHPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIECTBEHHOW TMPaKTHUKH,
OCHOBAHHOT'O Ha JIMaJIore KYJbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJINKYJTBTYPHOM MHUPE;

- COBEPILIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOMN
KYJIbTYpPbl KaK CpPEICTBa B3aUMOJICHCTBUS MEXIY
JIIOJIbMU U TIO3HAHUS MUPA;

- OCO3HAaHME IEHHOCTH HAy4YHOH JeATEeIbHOCTH,

TOTOBHOCTh  OCYILIECTBIISITh ~ HPOEKTHYIO U
HCCIIEZI0BATEIbCKYIO NeSITeIbHOCTh
WHIUBHUIYalIbHO U B TPYIIIE;

OBinageHue  yHUBEPCAIBbHBIMH  Y4eOHBIMHU

MO3HABATEJbHBIMHU JeHCTBUIMU:

B) padora ¢ nuHpopmanueii:

- BJaJIeTh HAaBBIKAMU TOJY4YeHHs WH(opManuu u3
MCTOYHHUKOB pAa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISATh MOUCK, aHAJM3, CHCTEMATU3aLUI0 U
WHTEPIpETANIO HHHOPMAIINH Pa3IMYHbIX BUJIOB U
(dbopM npeACTaBICHHUS;

- CO3[1aBaThb TEKCThl B pa3IMYHBIX (dopmaTax C
y4eTOM Ha3HaueHus HWHQOpMaUUM U IEJIEBOU
ayquToOpuM, BbIOMpas ONTUMalbHYIO  (opMmy
MPEACTaBICHUS U BU3yaJIN3allHH;

- OLEHUBAaTh JIOCTOBEPHOCTb, JIETUTHMHOCTH
nHpopmauu, €€ COOTBETCTBHE TIPABOBBIM W
MOPaJIbHO-THYECKIM HOPMaM;

- HCIOJB30BaTh CPEACTBa HWH(POPMALMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTUWA B PpEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpraHU3allMOHHBIX  3a7ad C  COOJI0JIeHuEeM
TpeOOBaHMIT SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH,

- yMeThb IUIAaHUPOBATh M  BBINOJHATh XUMHUYECKUH  IKCIICPUMEHT
(mpeBpalieHUsi OpPraHWYECKUX BEIISCTB INPU HAarpeBaHWM, IOJYYCHHUE
ATUJIEHA U WU3yYEHUE €ro CBOWCTB, KaUE€CTBEHHbIC PEAKLUUU Ha aJIbJCTU[IbI,
Kpaxmaj, YKCYCHYI KHCIOTYy;, JIeHaTtypamusi O€lKOB TMpuU HarpeBaHUU,
[IBETHbIE pEaKIMu OEJIKOB, TPOBOAWTH pPEAKIMH HMOHHOTO OOMeHa,
OTpEeNATh CPENY BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUU Ha CyJb(dar-,
KapOoOHAT- W  XJIOPHUI-aHWOHBI, Ha KATHOH AaMMOHHS;,  peIIaTh
SKCIepUMEHTaJbHbIe 3ajaun 1o Temam "Mertamnsl" u "Hemertamnsl") B
COOTBETCTBHHM C TMPAaBHJIAMU TEXHHKH O€30MAaCHOCTU MpPU OOpAIEHUH C
BEIIECTBAMU U J1aOOPATOPHBIM O0OpPYIOBAaHUEM; MPEACTABIATh PE3yJIbTAThI
XUMHYECKOT0 KCIIepUMEHTa B (hOpME 3alUCH YPaBHEHUM COOTBETCTBYIOLIUX
peakiuii 1 (popMyJIMpOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMHUYECKYIO HH(OPMAIUIO, TOIYIaEeMYI0 U3 Pa3HbBIX
MCTOYHUKOB (CPEACTB MaccoBoi nHpopMannu, cetb UHTepHET U ApyTHE);

- BJIAJIETh OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHUSA BEIIECTB U

XUMUYECKUX  sIBIeHHW  (HAONMIOJeHHWe,  W3MEpEeHHe,  OKCIIEPUMEHT,
MOJIEIMPOBAHUE);

- yMeTh MPOBOJUTH PACUETHl MO XUMHUYECKHM (OpMyIaM U ypaBHEHUSM
XUMUYECKUX  pEaKIUil ¢  HUCHONb30BaHWEM  (DM3MYECKUX  BEIUYUH,

XapaKTEPU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa
(HOpMasnbHBIE YCIIOBHMSI) Ta30B, KOJMYECTBA BEILIECTBA; HCIOJIb30BATh
CHCTEMHBIC XUMHUYECKHE 3HAHUS JUIsl TPUHATUS PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMHU M UX MPUMEHEHHEM




TUTHCHBI, PECypCOCOCPEKECHHS, IPABOBBIX H
ATHYECKUX  HOPM, HOpPM  HH(OpMaIMOHHOM
0e30IMacHOCTH;

- BJIaACTb HaBbIKaMH pacCriO3HaBaHUA U 3aIUTHI
uH(popMmaiuu, nHGoOpMaMOHHON 6€30MaCHOCTH
JIMYHOCTH,

OK 04.
DddexTuBHO
B3aUMO/JICHCTBO
BaTh U
paboraTh B
KOJIJIEKTUBE U
KOMaHj1e

- rOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CAMOOIIPEEIIEHUIO;
-OBJIaJICHUE HaBBIKAMU yueOHO-
HCCIIEI0BATEIIbCKONW, IIPOEKTHOW M COLMAIbHOU
JIeSITEIbHOCTH;

OBanagenue YHHMBEPCATbHBIMH
KOMMYHHMKATHBHBIMH A1eHCTBUAMMU:

0) coBMecTHasl 1eSITeJIbHOCTD.

- TOHMMaTb M HCHOJbB30BATh IPEUMYILECTBA
KOMaH/IHOM U MHAMBUAYAIbHON paboOTHI;

- INPUHUMATh LM COBMECTHOM JESATENbHOCTH,
OpPraHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUSA I10
€€ JOCTIDKECHHIO: COCTaBISAThL TIJIaH JICHCTBHIA,
pacrnpenesnsaTb pojid ¢ y4eTOM MHEHHMM y4aCTHUKOB
00CYXIaTh pe3yiabTaThl COBMECTHON pabOTHI;

- KOOpDAWHHUPOBATH U BBINOJHATH PabOTy B
YCIIOBUSIX peanbHOrO, BUPTYaJIbHOTO u
KOMOMHUPOBAHHOT'O B3aUMO/ICH CTBU S,

- OCYLIECTBJIATH IO3UTHUBHOE CTPATErMYECKOE

MOBEJICHUE B PA3IMYHBIX CUTYAlHsIX, MPOSBIATH
TBOPYECTBO ¥ BOOOpaxkeHHe, ObITh MHUIIMATHBHBIM
ORilaieHHe YHUBEPCAJIbHBIMH PEryjasiTHBHBIMH
AefCTBUAMM:

I') IpUHATHE ceOsl M IPYTruX JIOIeii:

- IPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX JIFOIei
MIPH aHAJIU3€E PE3YJIbTATOB JICATECIHHOCTH;

- IPU3HABaTh CBOE MPABO U IMPABO APYTUX IO

- yMeThb IUIAHMPOBAThb W  BBINOJHATh  XUMHUYECKUH  HKCIHEPHUMEHT
(mpeBpallieHUs] OPraHUYEeCKHX BEIIECTB IIpU HArpeBaHUH, MOJIyuYeHUe
ATUJIEHA U W3Y4YEHHE €ro CBOMCTB, KAUECTBEHHbIE PEAKLUU Ha aJIbJErujibl,
KpaxMmaJll, YKCYCHYIO KHCJIOTYy; JeHaTypauus O€IKOB INpH HarpeBaHUU,
LBETHbIE pEaKLUUHU OEJIKOB; NPOBOAUTH pEAKUMM HOHHOIO OOMeHa,
OTIpeNeNsATh CPEeqy BOIHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMK HA CyIbdaT-,
kapOoHaT- M  XJOpPUIA-aHHOHBI, Ha KATHOH AaMMOHHMS;,  pelaTh
JKCIIEpUMEHTaNIbHBIE 3aauu mo TemMaMm "Metauibl" u "Hemeramasl") B
COOTBETCTBUM C IpaBUJIaMH TEXHHUKH O€30MacHOCTH MpH OOpalleHuu ¢
BEIIECTBAMU U J1aOOpaTOPHBIM 00OPYAOBAHHMEM; IPEICTABIATh PE3YJIbTAThI
XMUMHUYECKOT0 SKCIIepUMEHTa B (popMe 3anucH ypaBHEHHUI COOTBETCTBYIOLIUX
peakiuii 1 GopMyIUpPOBaTh BHIBOABI HA OCHOBE 3THX PE3yIbTaTOB




Ha OLINOKH;
- pa3BUBATh CIIOCOOHOCThH ITOHUMATh MHP C
MO3ULIUH JPYroro 4elOBeKa;

OK 07.
CopeiicTBOBaTh
COXpaHEHUIO
OKpYyXaromen
Cpensl,
pecypcocOepex
EHHUIO,
MPUMEHSITh
3HaHMS 00
U3MEHEHUU
KIIMarTa,
TIPUHIATIBI
OepexKITMBOTO
MIPOU3BO/ICTBA,
3P PEKTUBHO
JIECTBOBATH B
YpE3BbIYANHBIX
CUTYaIHIX

B 00/1acTH 3K0J10r14€CKOr0 BOCIIUTAHMUSA:

- c¢hOpPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYPHI,
MOHMMAaHUE BJIUSIHUS COIUAIHLHO-IKOHOMHYECKUX
MpOIECCOB  HA  COCTOSIHUE  TNPUPOJHOW M|
COLIMAJIBHOM  CpeIbl, OCO3HAaHHWE TJI00AJBHOTO
XapakTepa SKOJOTUYECKUX TPOoOIIeM;

- IUTAHUPOBAHUE W OCYILECTBICHHUE JEUCTBUI B
OKpYXalollel Ccpefe Ha OCHOBE 3HAHMSA IENed
YCTOMYMBOIO pa3BUTHS YE€JIOBEUYECTBA;

AKTUBHOE HENpUsATHE JEHCTBUM, MNPUHOCAIIMNX
BpeJl OKpYyKarolel cpeae;
- yMEHHE TMPOTHO3UPOBATH HEOIArONpUsITHBIC

DKOJIOTUYECKUE MOCIEACTBUS NPEANPUHUMAEMbBIX
JIeICTBUM, IPEIOTBpalaTh UX;

- pacmmpenue OIbITa
3KOJIOTUY ECKOW HAIMPaABIEHHOCTH;
- OBJIa/ICHUE HaBBIKaMH y4eOHO-HICCIIeI0BaTEIhCKOM,
MPOEKTHOU U COLMAJIBHON JIEATEJIbHOCTH;

ACATCIIbHOCTH

- chopmupoBaTh MNPEACTABICHHSA: O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KAPTHHBI MHUpA, POJIM XUMHUHM B TO3HAHHHU SIBJICHUU
npupoasl, B (OPMUPOBAaHWUM MBIIIICHUS W KyJIbTYpPhl JUYHOCTH, €€
(GYHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJII PEIICHHS MPAKTHIECKUX
3a/lady ¥ DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO U
MPUPOJIHON CPELIE;

- YMETb COOJIOJATh MPaBHJIA SKOJOTUYECKH I€JIECO00Pa3HOro MOBEIAEHUS B
OBITY M TPYAOBOW NEATEIILHOCTH B IEJIAX COXPAaHEHUS CBOETO 30POBbS U
OKpY’Karoled MPUPOIHON CpEeJlbl; YYUTHIBATH OMACHOCTh BO3JEHCTBUSA Ha
JKUBBIE OPraHU3Mbl OMpPEACICHHBIX BEIIECTB, MOHMMAs CMBICI IOKa3aTes
NPEEIbHON JONMYCTUMON KOHIIEHTpAIluU
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2. CTPYKTYPA U COJIEP KAHUE OBIIIEOBPABOBATEJIBHOﬁ JUCHUIIINHBI
«XHUMMUS»

2.1. O0beM JUCHMIIMHBI U BUABI y4eOHOH padoThI

Bun yueOHoii paGoThl O0BeM B yacax
O0bem 00pa3oBaTeIbHOM NPOrPaMMBbI W CUMILIMHbI 78

B T.4.

OcHoOBHoOE coep:kaHue 66

BT. 4..

TECOPETHYECKOE O0yUeHUE 46
IIPAKTUYECKUE 3aHATUSA 20

IIpodeccnoHaATBLHO-OPHEHTHPOBAHHOE COlePKAHNE (COMEpPKAHUE

NMPUKJIATHOTO MOYJIS) 10
BT. U..

TeopeTHIecKoe o0ydeHne 6
MPAKTUYECKUE 3aHITUS 4
IIpome:kyTouHasi arTecTaums (3a4er) 2
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2.2. TeMmaTuyecKMil IVIAH W COAEPKAHUE THCIIUILIUHbBI

HaunmenoBanue Conep:xkanue yueOHOro Marepuajia (0CHOBHOE U PO(eCCHOHAIBHO-OPUEHTHPOBAHHOE), OBLeM 1aco dopmupyembie
. beM YaCoB
pa3/iesioB U TeM JadopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MO1YJIb KOMIEeTEeHINH
1 2 3 4
Paznen 1. OcHOBBI CTpPOCHMS BelleCcTBA 6
Tema 1.1. Coaep:xanue yueOHOro MaTepuajia 4
CtpoeHue aToMOB
XEMHYECKUX Teopetuueckoe o0yueHue
3JEMEHTOB U CoBpemeHHas Mojenb cTpoeHHs aroMa. CHMBOJIMYECKHHM A3BIK XMUMHH. XUMUYECKUW 3JIEMEHT.
pUpoa DnexTpoHHas KoHurypauus atoma. Knaccupukanus XUMUYECKUX IJIEMEHTOB (S-, P-, d-3JIeMEHTBI). 2
XUMUYECK Ol BanenTHeie  351eKTpOoHBI.  BaneHTHOCTb. DJIeKTpOHHAs  NpUpoAa  XUMHYECKOU CBSI3U.
CBSI3H DNEeKTPOOTPUIATENBHOCTh. BuIBl XUMHUYECKOW CBsi3M (KOBaJieHTHAs, HWOHHAS, METAJLTHYECKas,
BOJIOPOJTHAS) U CITOCOOBI €€ 00pa3oBaHUs
OK 01
IIpakTHyeckue 3aHATHA 2
Pentenne 3amaHmii Ha HCIOJIB30BAaHHE XUMHYECKOM CHMBOJIMKHM UM Ha3BaHUM COEOWHEHUI 110
HOMEHKJIATYpe MEXIYHAapOJHOI'0 COK03a TEOPETUYECKOM W NPHUKIAAHOM XUMUU U TPUBUAIBHBIX
Ha3BaHWH JUISI COCTABIICHUS XUMHUYECKUX (DOPMYJ BYXaTOMHBIX COEIMHEHHH (OKCHIIOB, CYIb(HIOB,
TUAPUJIOB | T.I1.) K IPYTUX HEOPTaHUYECKUX COCTUHEHUN OT/IEILHBIX KJIaCCOB. 2
[IpakTyeckue 3agaHusl HA YCTAHOBJICHUE CBSI3M MEXKY CTPOSHHEM aTOMOB XHUMHYECKHX JJIEMEHTOB H
NEPUOJUYECKUM M3MEHEHUEM CBOMCTB XMMUYECKHUX HJIEMEHTOB M UX COCAMHEHUI B COOTBETCTBUM C
nojoxenueM [lepuoauueckoi CUCTeMBI.
Tema 1.2. Copep:kanue y4eO0HOT0 MaTepuasia 2 OK 01
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[Tepuoanueckuit
3aKOH 1 Tabimma
A.N. Menneneera

Teopetndeckoe 00ydeHne

Ilepuoanyeckas cucrema xumudeckux 3yeMmeHToB J[.1. Menneneera. ®u3nyeckuid CMbICIT
[Tepuoguueckoro 3akona /[.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX HMH ITPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOXKECHHUEM
XUMHYECKOro 31emMenTa B [lepuoguyeckoii cucteMe. MUpOBO33pEHUECKOE M HAYYHOE 3HAUYECHUE
[Tepuognueckoro 3akona JI.11. Menneneesa. [Iporuosst /.. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX DJIICMEHTOB.

Peuienne npakTHKO-OPHUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUM HA XapaKTEPU3ALMNIO XUMUYECKUX
aneMeHToB « MeTayeckre / HEeMEeTalllIMueCKUe CBOMCTBA, AIEKTPOOTPUIIATEIHbHOCT XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHUEM U IMOJIOKEHUEM B IEPUOAMYECKON CUCTEME
xuMmu4deckux 3neMeHToB [[.1. Menaeneea»

OK 02

Paznen 2. Xumudeckue peakuuu

10

Tema 2.1. Tumsr
XUMHYECKUX
peakiuit

Copep:kanue y4eO0HOT0o MaTepuasia

Teopetndeckoe 00ydeHne

Knaccudukanus v TUIIBI XUMHYECKUX PEAKIIUNA C y9aCTHEM HeopraHu4yeckux BemecTtB. CocTaBieHHE
YpaBHEHUM peaKlnil COeNMHEHUS, PA3JIOKEHHUS, 3aMEIeHUs, 0OMEHa, B T.U. PEaKIIUil TOpeHusl,
OKHCJICHHS-BOCCTAaHOBJICHHUS.

VYpaBHeHUs OKHUCIIEHUsA-BOCCTaHOBIeHUs. CTerneHb oKuciieHuss. OKMCIUTENb U BOCCTAHOBUTEIIb.
CocraBiieHHE U YPaBHUBAHHUE OKHUCIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJIOM 3JIEKTPOHHOT O
Oamanca. OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B IPUPOJIC, TPOU3BOACTBEHHBIX TIPOIleccax 1
KU3HEACATEILHOCTH OPraHU3MOB

HpaKTI/I‘{eCKI/Ie 3aHATHUHA

KonnuectBeHHble OTHOWEHNA B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHMM M PaCUETHI 110
YpaBHEHHMSM XMMHYECKHUX peakuuil. Moyb Kak eAMHMIIa KOJM4YecTBa BellecTBa. MossipHas Macca.
3aKOHBI COXpaHEHMsI Macchl U AHEpruu. 3akoH ABorajapo. MossipHblii 00beM ra3zoB. OTHOCHUTEIbHAS
IJIOTHOCTh Tra30B. Pacuersl Mo ypaBHEHUSM XUMHUYECKUX pEaKlUil ¢ UCIIOJb30BaHUEM Macchl, 00bema
(HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BELECTBA

OK 01

Tema 2.2.

Conep:xanue yueOHOro Mmarepuajia

OK 01
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DJIEKTPOIM THYECKA
s AUCCOIUAIHS U
WOHHBIA OOMEH

Teopetndeckoe 00ydeHne

Teopus 2JIEKTPOTUTUUECKON auccoruanu. MoHbl. DIEeKTPOIMTHI, HEAJIEKTPOJIUTHI. Peakiiuu HOHHOTO
obMeHna. CocraBlieHHE peaKIMii MOHHOTO OOMEHa MyTEeM COCTaBJICHUS WX IOJHBIX U COKPAIIEHHBIX
WOHHBIX ypaBHeHUH. KM CIOTHO-OCHOBHBIE peaKIIUK. 3aJlaHus Ha COCTABJICHNE HOHHBIX PEaKITUMA

HpaKaneCRne 3aHATHUSA

3ajaHus Ha COCTaBJICHUE MOHHBIX PEaKIUi

OK 04

Paznen 3. CTpoenne u cBOiiCTBA HEOPraHMYeCKHUX BelleCTB

16

Tema 3.1.
Knaccuduxanus,
HOMEHKJIATypa
CTPOCHHE
HEOPraHUYECKUX
BEILIECTB

Conep:kanue y4eOHOTr0o MaTepuasia

TeopeTnueckoe o0ydeHHe

[Ipenmer Heoprannueckoi xumuu. Knaccuduxaius Heopranndeckux Beniects. [IpocToie u caoxHbIe
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, THAPOKCHUIbI, KUCIOTHI, COJIH).
B3anmocBs3p HEOpraHMYecKuX BEIIeCTB. ATperatHble COCTOSIHUS BeliecTBa. Kpucrammueckue u
amopdHbIe BemecTBa. THITBI KPUCTAIUTMYSCKUX PEIIETOK (aTOMHAs, MOJICKYJISIpPHAs, MOHHAS,
MeTajuInYeckas). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA OT THUITA KPUCTAJUTMYECKOW PEIIETKH.
3aBHUCUMOCTh XMMHUYECKON AaKTUBHOCTH BEIIECTB OT BUJIa XUMUYECKOUN CBA3U U TUIA KPUCTAIITNYECKOU
pemierku. [Ipuanabl MHOTOOOpasusl BEIIECTB

HpaKaneCRne 3aHATHUSA

HomenknaTypa HeoOpraHuuecKkux BEIECTB: HA3BaHUE BELIECTBA UCXOAS U3 UX XUMHUYECKOH (popMyJIbl
WJIM COCTABJIEHHE XUMUYECKONH (POPMYIIBI MCXO/1 U3 Ha3BaHUS BELIECTBA [10 MEXAYHAPOJHON
(MIOITAK) nnu TpuBHanbHOW HOMEHKIIATYPE.

Pemenne mnpakTHYecKMX 3aJaHMi IO KiIacCH(UKAIMM, HOMEHKJAType M XUMHUYECKUM (opMyIam
HEOPraHMYECKUX BEIIECTB PA3JIMUYHBIX KJIacCOB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUakK, raiieHas
U3BECTb, HEralleHast U3BECTh, MUTHEBAS COAA U APYI'HX): HA3BIBATh U COCTABIIATH (POPMYJIIBI XUMH YECKUX
BELIECTB, ONPEENIATh IPUHAJIEKHOCTD K KJIACCy.

Hcrounnku xumudeckoit napopmanuu (CpencTB MaccoBoii MHpopManuu, cetb MHTEepHET U 1pyrue).
[Touck undopmaruu 1o Ha3BaHUAM, UIEHTUHUKATOPAM, CTPYKTYPHBIM (opMyiam

OK 01
OK 02

Tema 3.2. ®usuko-

Conep:xanue yueOHOro Mmarepuajia

OK 01
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XUMHUYECKHUE Teopernueckoe o0yueHue OK 02
CBOMCTBa Mertannbl. O6mue gusndeckue ¥ XUMUYECKUE CBOMCTBA MeTaiuioB. CrocoObl moiyuyeHusi. 3HaueHUe 2 IIK...
HEOPraHWYECKHX | METAJJIOB M HEMETAJJIOB B IIPMPOAE U JKM3HEAEATEILHOCTH 4ENIOBEKa M opranusmoB. Kopposus
BELIECTB METaJIOB: BUBI KOPPO3UH, CIOCOOBI 3alIUTH METAJIJIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢u3MUecKue W XHUMHYECKHME CBOWCTBA HEMETAJ/UIOB. THUIHMYHBIC CBOWCTBA

HemerayuioB [V— VII rpynn. Knaccudukaius n HoMeHKIaTypa coequHEeHU HemeTauioB. KpyroBopoTsl 2

OMOT€HHBIX 2JIEMEHTOB B IPHPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB (OKCHUI0B, THAPOKCUIOB, KUCIIOT,

coJiei u Ap.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB IIPOCTHIX BELIECTB, BOJOPOIHBIX COEIMHEHHH, 2

BBICIIMX OKCHJIOB ¥ THIPOKCUJIOB

IIpakTH4yeckue 3aHITHSA 2

CocraBiieHue ypaBHEHUN XMMHMYECKMX PEaKLUH C Yy4aCTUEM IPOCTBIX M CIOXHBIX HEOPraHMYECKUX

BEILECTB: METAJUIOB M HEMETAJUIOB;, OKCHUIOB METaJuIOB, HEMETaJUIoB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHUYECKUX KHUCIOT, OCHOBAaHMW M aMQOTEPHBIX THUJPOKCHJIOB; HEOPraHUYECKHX COJIEH,

XapaKTEPHU3YIOUIMX X CBOMCTBA. 2

Pemenne npakTHKO-OpHEHTUPOBAHHBIX TEOPETHUECKUX 3aJlaHUM Ha CBOMCTBA, COCTaB, MOJYyYEHHE U

0e30macHOE HCIONb30BAaHUE BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M TMPAKTHUYECKOU

JEeSITEIbHOCTU YEI0BEKa
Tema 3.3. Copep:kanue y4e0HOT0 MaTepuajia 2 OK 01
Wnentu puxarmms OK 02
HeOpraHHYeCKHX IIpakTHyeckue 3aHATHSA 2 OK 04
Bettects JIabopatopHas pabota «neHTHpUKaLns HEOPraHMUECKHX BEIIECTB».

Pemenne skcnepuMeHTanbHBIX 3aJad 0 XMMHYECKUM CBOMCTBAM METAUIOB M HEMETAJUIOB, I10

Pacro3HaBaHUIO U NOJYYECHUIO COCIMHEHUH METAJIIOB U HEMETAJLIOB. 2

WNnentuduxanuss HEOPraHMYECKHX BELIECTB C MCIOJB30BAHMEM HUX (HU3UKO-XUMUYECKHX CBOMCTB,

XapaKTepHbIX KaueCTBEHHBIX peakuuil. KauecTBeHHBbIE peakuuu Ha Cyibdar-, KapOOHAT- U XJIOPHUJ-

AQHUOHBI, HA KATUOH aMMOHHS
Paznen 4. CTpoeHne u CBOMCTBA OPraHUYeCKUX BeleCTB 24

15




Tema 4.1.
Knaccuduxkarnmus,
CTPOCHHUEC U
HOMCHKJIaTypa
OpPraHUYECKUX
BEILIECTB

Copep:kanue y4eOHOIro MaTepuajia

Teopetnueckoe obyueHue

[losiBneHue u pa3BUTHE OPraHUYECKON XUMHH Kak Hayku. [Ipenqmer opranndeckoil xumun. Mecro u
3HaYeHHe OpPraHNYeCcKOl XMMHUU B CUCTEME €CTECTBEHHBIX HayK.

XUMHUECKOE CTPOEHUE KaK MOPAJOK COECAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJ€HTHOCTH.
OCHOBHBIE MTOJIOKEHUSI TEOPUH XUMHUYECKOIO0 CTPOEHUSI OpraHndeckux coenquHeHnit A.M. bytieposa.
VYTriepoHbIil CKeNeT OpraHW4YecKOoi MOJEeKyJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOT'O
CTpOEeHUs MOJIEKYJI. I3oMepus 1 u30MephI.

[lonstue o dyukuuonanpHoM rpynme. Pamukan. I[lpuHuunel kiaccuuKalud OPraHUYECKUX
coeqMHEeHUH. MexayHapoaHass HOMEHKJATypa M I[PUHLMIBI HOMEHKIATypbl OPraHUYecKUX
coequHeHnil. [loHsTe 00 a3oTcomep)KallMX COEAMHEHUAX, OWOJOrMYecKHd AaKTUBHBIX BeEIlecTBaX
(yrmeBojax, >kupax, Oenkax M Jp.), BBICOKOMOJICKYJISIPHBIX COCAMHEHUSX (MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO)

IIpakTHYecKkue 3aHATHS

Homenknatypa opraHM4YecKHX COEIUHEHUM OTIENIbHBIX KJIACCOB (HACHIIIEHHbIE, HEHACHIIIEHHbIE U
apOMaTHYECKUE YTIIEBOAOPOIbI, CIIUPTHI, (PEHOIBI, allbAETUbl, KETOHBI, KapOOHOBBIE KUCIOTHI U AP.)
CocraBrneHue TOJTHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYJ OPraHMYECKUX BEIIECTB OTACIHHBIX
KJIaCCOB, HUCHOJNb3ys MX Ha3BaHUS IO CHUCTEMAaTUYECKOM W TPUBUAIBHON HOMEHKJIAType (STHIIEH,
aneTusIeH, TIUIepuH, ¢eHomn, (opManbIerui, yYKCycHas KUCJIOoTa, TNIMIMH). Pacuersl mpocrteimieit
(dbopMyIbl OpraHU4ecKor MOJIEKYJIbI, HCXO/IS U3 DIIEMEHTHOr0 cocTaBa (B %)

OK 01

Tema 4.2.
CpoiicTBa
OpPraHUYEeCKUX
COeIMHEHUN

OcHoBHOE coepKkaHue

12

OU3NKO-XUMUYECKHE CBOWCTBA OPraHMYECKUX COCAMHEHUN OTIENIbHBIX KJIACCOB (0COOEHHOCTH
KJIaccu (PUKAIMU 1 HOMEHKIIATYphl BHYTPU KJlacca; FTOMOJOTMUECKUi psij U o0mias ¢popmyia; U30MepHs;
(usnyecKue CBOKWCTBA; XMMHUECKHE CBOMCTBA; CIIOCOOBI MOIY4YCHHUS):

— IpefenbHbIC YIIIEBOAOPOAbl (AJKAaHbI M IMKJIOANKaHbl). ['opeHHe MeTaHa KaK OAMH M3 OCHOBHBIX
HCTOYHUKOB TEIJIa B MPOMBILIUIEHHOCTU U ObITY. CBOHCTBA MPUPOAHBIX YIIIEBOJOPOAOB, HAXOXKACHHUE B
MIPUPOJIE U IPUMEHEHHNE AJIKaHOB;

— HenpeAenbHble (aJKEHBbl, aJKUHBl M alKaJueHbl) M apoMaTHYecKHe YriieBopopoiabl. ['opeHue
aleTUJIeHa KaK UICTOYHHUK BBICOKOTEMIIEPATYPHOIO MJIAMEHHM ISl CBAPKU M PE3KH METAJIIOB

OK 01
OK 02
OK 04
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— KHCIIOPOJCO/IepIKAIEe COSNUHEHUS (COUPTHI U (EHOIBI, KAPOOHOBBIE KUCIOTHI U A(UPBI, aJbJIETHIbI
U KETOHBI, XKUPBI, yriaeBoasl). [IpakThuueckoe NpUMEHEHWE STUIICHTJIMKOIS, TJMIEpUHa, (eHona.
[Ipumenenune Qopmanpaeruma, aneraiabJAerula, YKCYCHOM KHUCIOTH. Mbla Kak COJIM BBICHIIMNX
KapOOHOBBIX KHUCTIOT. MoroIe CBOICTBA MbBLIA

— a3oTcojep)Kalllue COeAMHEHHMs (aMUHBI W aMHHOKHCIOTH, Oenku). BricokomomnekynspHbie
coenMHEHHs (CHHTETHYECKHE M OMOJIOrMYecKH-aKTUBHBIE). MOHOMED, MOIUMEpP, CTPYKTYPHOE 3BEHO.
[TonmmMepu3anus 3TUIEHa KAK OCHOBHOE HAIIPABJICHUE €r0 UCIIOIb30BaHHUS.

I'eneTnueckas CBA3b MEXY KJIACCAMHU OPTaHUYECKUX COCAUHEHUN

HpaKTI/I‘{eCKI/Ie 3aHATHUHA

CBoiicTBa OpraHMYECKUX COCOUHEHUW OTAENbHBIX KJIACCOB (TpUBHANbHAS W MEXKJIYHapOIHAs
HOMEHKJIATypa, XUMHUYECKHAE CBOMCTBA, CIIOCOOBI MOIYYECHHS): TpeaebHbIe (AJIKaHbl U IIUKJIOATIKAHBI),
HeTpenenbHble (AJIKEHBI, aTKUHBI M aJIKaJHUCHBl) U apOMATHYECKUE YTIEBOJOPOIbI, CIIUPTHI U (PEHOJIBI,
KapOOHOBBIE  KHCIOTBI W 3QUphL, aJpAeTuAbl U  KETOHBbl, aMHUHBI ¥  aMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHbIE COEIUHEHUs. 3aJaHus HAa COCTaBJICHWE YPAaBHEHUH XMMHYECKHUX peakIuil C
y4acTHEeM OPraHWYeCKHX BEIIECTB HA OCHOBAHUH UX COCTaBa U CTPOCHUS

CocraBieHue cxeM peakiuid (B TOM 4YHCIE 1O MPEIJIOKEHHBIM IeMOoYKaM MpeBpalieHHil),
XapaKTepU3yIOIIMX XUMHUYECKHE CBOMCTBA OpPraHMYECKUX COEIMHEHUN OT/ENbHBIX KIJIACCOB, CHOCOObI
WX TIOJIy4eHUS W Ha3BaHHE OpPraHMYECKUX COEAMHEHMH IO TPUBHAIBHOM WM MEXIyHapOJIHON
CHUCTEMAaTH4ECKOM HOMEHKIATYpE.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHMM Ha CBOMCTBA OPraHUYECKUX
COEAMHEHMUH OTIIEIbHBIX KJIACCOB

Tema 4.3.
Wnentudukarus
OpPraHUYECKUX
BEIIECTB, UX
3HAa4YCHHE U
pUMEHEHHE B
OBITOBOH U

Conep:kanue y4e0HOTro MaTepuasia

Teopetnueckoe oOyueHue

buooprannueckue coenunenus. [Ilpumenenue u Ouosornyeckas pojb yriaeBogoB. OKHCIIEHUE
yIJI€BOJOB — WCTOYHUK DSHEPrUM SKUBBIX OpraHu3smMoB. OO0jacTé HNPUMEHEHHUS aMHHOKHCIIOT.
[IpeBpamienuss OenkoB mnuum B opraHuzMe. buosormyeckue ¢QyHkuun OenkoB. buonmormyeckue
(GbyHKIMK KUPoB. PoJib OpraHnYecKoil XMMHUH B PEIICHUN TTPOOJIEM MUIICBOH 0€30MacHOCTH

OK 01
OK 02
OK 04
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MPOU3BOJICTBEHH O
NEeATENIbHOCTH
YeoBeKa

Ponp opraHmueckoli XUMUM B PCIICHHH IPOOJIeM DHEPreTUYECKON O€30MacHOCTH, B Pa3BUTUHU
MEIUIMHBI, CO3JJaHUU HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHUKOB YHEPTrUU (aJIbTEPHATUBHBIC HCTOYHUKH
sHeprun). OnacHOCTh BO3/ACHCTBHUS HA KUBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OT/IEJILHBIX KJIaCCOB
(YyrneBomopozabl, CIUPTHI, (DEHOBI, XJIOPOPraHUYECKHUE MPOU3BOJIHBIC, ANBIETHUIABI U Ip.), CMBICI
MIOKa3aTess MPeAeIbHO JOIYCTUMOM KOHIIEHTPALUU

Pa3nen 5. Kunernueckne u TEPMOIMHAMHYICCKHE 3AKOHOMEPHOCTH IPOTCKAHUA XUMHNYECCKHUX peammﬁ

CkopocTb Coaep:xaHue yueGHOro MmaTepuajia OK 01
XUMHYECKUX OK 02
peaKimii. Teopetuueckoe o0yueHue
XUMUUYECKOE CKOpoCTh peakluu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (aKTOPOB: MPUPOIBI PEarupyrollluX BeEILIECTB,
pABHOBECHE KOHIICHTpAllMM pearupyrolux BeIIeCTB, TEMIEpaTypbl M IUIOLAAM PEaKLIUOHHON IOBEPXHOCTH.
TennoBbie A3 PEKTh XUMUUECKUX PEAKIUI. DK30- U SHIOTEPMUY ECKUE, PEAKIIUH.
O6patuMocTs peakuuii. XMMHUYECKOE PABHOBECHE W €ro CMEIEHUE MOJ JEHCTBUEM pa3lIMYHBIX
(akTOpOB (KOHILIEHTPALIMSI PEareHTOB UM MPOAYKTOB PEaKIIMH, JaBJICHUE, TEMIIepaTypa) I CO3TaHMs
ONTUMAabHBIX YCIOBUM MPOTEKaHUsl XuMUUueckuXx npoueccos. [Ipunuun Jle [IlaTenbe
I[IpakTHyeckue 3aHATHUSA OK 01
OK 02
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUN Ha aHann3 (aKTOPOB, BIMSIOIMIMX HA H3MEHEHUE
CKOPOCTH XUMHUYECKOW peakiiu, B T.4. C MO3UIUI IKOJIOTHYECKU 11eJIeCO00Pa3HOro MoBeaeHus B ObITY
U TPYJOBOM AESATENBHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbs U OKPYKAIOLIeH MPUPOIHOM Cpebl.
Pemienne mNpakTUKO-OpMEHTHPOBAHHBIX 3aJaHMi Ha mpuMmeHeHue npunuuna Jle-Illatenve pis
HaXOXEHUsl HaNpaBJICHHUS CMEIICHUs pPAaBHOBECHS XWMUYECKOW peakuuu U aHaiau3 (aKTopos,
BIIMSAIOIIMX HA CMEIIEHNE XUMUYECKOT O PABHOBECHS
Pa3nen 6. PacTBopnl
Tema 6.1. Conep:xxanue yaedOHOro MaTepuasia OK 01

18




[Tonsitue o Teopetnueckoe oOyuecHHE OK 02
pacTtBopax PactBopenune kak ¢usnko-xumuueckuii mporecc. PactBopsl. CriocoObl MPUTOTOBIEHUS PAacTBOPOB. OK 07

PactBopumocTs. MaccoBast 1oyt pacTBopeHHOro BemiecTBa. CMBICH T[OKaszaTens MpereabHO

JIOTTYCTUM O KOHIIEHTpPAIIUU U €Tr0 HCIO0JIb30BaHUE B OLIEHKE IKOJIOTMYECKON O€30MacHOCTH.

[IpaBuna sKOJIOTHYECKH I1€TIECOO0PA3HOTO MOBENCHUS B OBITY W TPYIOBOM ICATEIHHOCTH B IIEISAX 4

COXpPaHEHHS CBOETO 3JI0POBbSl U OKPYXKAIOIIEH MPUPOJHON CPE/bl; OMACHOCTh BO3ACHCTBUS HA KUBBIE

OpraHU3MBbl OMPEIEICHHBIX BEUIECTB.

Pemenne mpakTUKO-OpHUEHTHPOBAHHBIX PACUETHBIX 33JJaHUN HA PACTBOPHI, HCIOJIb3yEeMbIE B OBITOBOM

Y MIPOU3BOJICTBEHHOMN JE€ATEIBHOCTH YEI0BEKA
IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COAEPKAHUE NPUKJIATHOTO0 MOLYJIs)
Pazgen 7. Xumusi B 0bITY H IPOU3BOACTBEHHOI 1eATeILHOCTH YeJ0BeKa 6 OK 01

OK 02

Xumust B ObITY 1 Copep:kanue y4eO0HOT0 MaTepuasia 6 OK 04
IIPOM3BO/ICTBEHHOU OK 07
eI TETbHOCTH Hogeiimme qocTmxkeHnsi XUMUYECKON HAYKH U XUMUYECKON TEXHOJIOTHH. Poiib XumMun B o0ecredeHnun
qeJIoBeKa 9KOJIOTUYECKOM, IHEPreTUIECKOM 1 MUIIEeBON 0€30M1aCHOCTH, pa3BUTHH MenUIMHEL. [IpaBuia morcka u 6

aHaJaM3a XUMHUYECKOW HWHGPOpMAllMM W3 PaA3IMYHBIX HCTOYHUKOB (HaydHass M y4eOHO-HaydHas

JUTEpaTypa, CPelicTBA MaCCOBOM MH(pOpPMAIIHH, ceTh IHTepHET)

IMIpakTyeckue 3aHATHA

[Touck m ananM3 KEeWCOB O MPUMEHEHUM XUMHUYECKHMX BEUIECTB M TEXHOJIOTMH C ydeToM OyyIiei

NpoEeCCHOHANILHON ~ JIEATENIbHOCTH IO  TeMaM:  Ba)XXHEWIIME  CTPOUTEIbHBIE  MaTepHabl,

KOHCTPYKIIMOHHbIE MaTepualbl, Kpacku, CTEKJIO, KepaMuKa, MaTepuaiabl Uil 3JIEKTPOHUKH, 4

HaHOMAaTepuasbl, TEKCTWJIbHbIE BOJIOKHA, HCTOYHUKH HHEPIHMHM, OPraHWYECKUE M MHUHEpAJbHbIE

ynoOpeHus, TeKapCTBEHHbIE BEIIECTBA, OBITOBAS] XUMHUSI.

3ammTa: [IpeacraBineHne pe3yabTaToB pelieHUs] KEMCOB B (popMe MUHH -TOKJIaAa C IPE3CHTAIN el

IIpomeskyTouyHasi arTecTanus MO JUCHUILIMHE (3a4€T) 2

Bcero 72
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3. YCJIOBUS PEAJTU3ALIMU IPOTPAMMBI OBIIEOBPA3OBATEJILHOM
JUCLHMILIUHBI

3.1. TpeOoBaHUSI K MUHMMAJIBHOMY MATePHAJIbHO-TEXHUYECKOMY
o0ecre4eHHI0

Jns peanuzanuy OpOrpaMMbl  JTUCUUILIUHBI JOJDKHBI OBITh MPEAYCMOTPEHBI
CJICYIOIINE CHEIUATbHBIC MOMEIICHUs: Y4eOHbIN KaOMHET XWMHUU W/WiIM y4eOHOM
XUMHUYECKOM JIabOpaTopuH.

Oo6opynoBanue yuyeOHOro kaOuHera (HArJIsiAHble MOCOOUA): HAOOPHI
[IAPOCTEPKHEBBIX ~ MOZENEH  MOJIEKYJ, MOJEIU KPUCTAIMYECKUX  PELIETOK,
KOJUIEKITMM TIPOCTBIX U CJIOXHBIX BEUIECTB /WA KOJUICKITUU TOJMMEPOB; KOJUICKITHS
TOPHBIX MOPOA W MHUHEpasioB, Tabiuua MenzaeneeBa, yuyeOHble (GUIbMbI, UGPOBBIC
o0Opa3oBaTelbHbIE PECYPCHI.

Texnnueckue cpeacrsa  o0y4eHHMsl: KOMIIBIOTEp €  YCTpOMCTBaMH
BOCIIPOM3BEACHUS  3BYKa, MPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C  3KPAHOM,
MYyJbTUMEIUNHHAS IOCKa, YKa3Ka-Tpe3eHTEP s Tpe3eHTAIUH.

OoOopynoBanue saboparopum M padoYMX MecT Ja0OPATOPUM: MEH3YPKH,
MUTETKU-KANEeIbHUIbI, TEPMOMETPBI, MUKPOCKOIIL, JYIbI, IPEIMETHbBIE U MOKPOBHbIE
CTEKJIa, IJIAHIIETHI JJIs KaleJbHbIX peakuui, (puiabTpoBajibHas Oymara, MpOMBIBAJIKH,
CTEKJIIHHbIE TNPOOUPKH, pE3UHOBbIE MpOoOKHU, (OHAPUKH, HAOOpP PpEaKTUBOB,
CTEKJISTHHbIE MAaJOYKH, IUTATUBbI JJIs MNPOOUPOK; MEpPHBbIE UMIUHAPBI, BOPOHKHU
CTEKJISTHHbIE, BOPOHKHM JenuTedabHble uumuHapuueckue (50-100 wmut), crynmku c
necTukoM, (apdopoBbie YalIKW, TUHIETH, GUIBTPHI OyMa)KHbIE, Bara, Mapis,
YacoOBbIE€ CTEKJIA, AJICKTPOIUIUTKH, JTAOOpaTOpPHBIE INITATUBBI, CIIUPTOBBIC TOPEIKU,
CIIUYKH, MPUOOp IS TOJydeHHUs] Ta30B (WM MPOOHpKa ¢ Ta300TBOJHOM TPYOKOM),
JepKaTenu AJig MPOOUPOK, CKISIHKU JUJISl XPaHEHUsS] PEaKTUBOB, Pa3AaTOUYHbIE JOTKH;
xuMmudeckue ctakanbl (50, 100 u 200 mut); mImarenu; MUHIETHI; TUTEIbHbIC ITUIIIIBI;
CEKYHJIOMEpHI (TaliMephl), MepHbIe TTpobupku (Ha 10—20 mut) 1 MepHBIE KOJIOBI (25, 50,
100 u 200 mi), BomsiHast O6aHst (MJIM TEPMOCTAT), CTEKJISIHHBIE MAJIOUYKW; KOHUYECKHE
K006 U1t TUTpoBaHus (50 u 100 mut); MHAMKATOPHBIE MOJIOCKHU 1S onpeneneHus pH
Y CTaHJapTHAsl MHAMKATOPHAS IIKaia; YHUBEPCAIbHBIA UHIUKATOP; NUIETKHU Ha 1, 10,
50 ma (mmm go3atopsl Ha 1, 5 u 10 M), OrOpeTKH Jii TUTPOBAHUS, METUIIMHCKUE
mmnpunbl Ha 100-150 mn, nabGopaTopHble W/WIM aHAJIWTAYECKHE Bechl, pH-MeTpsl,
CYIIWIbHBIN 1IKad, U Jp. 1JabopaTopHOEe 000PYyI0BAHUE.

3.2. UapopmanmonHoe odecnevyeHne peajn3ainu nporpamMmmbl

1. Jns peanuzanuu mporpamMMmbl OuOMuMOTeUHbI (OHA 00pa3oBaTeIbHON
OpraHM3aluy JOJDKEH MMETh IeYaTHbIE W/WIU DJIEKTPOHHBIE 00pa30BaTENbHbIE U
MH(OpPMAIIMOHHBIE  pPECypchbl,  PEKOMEHJOBaHHbIE  JJIsI  HWCIOJb30BaHUS B
00pa3oBaTeILHOM IPOLIECCE, HE CTaplle S5 JIeT C MOMEHTA U3AaHMUs.

3.2.1 OCHOBHBIE AJNEKTPOHHBIE U3JAHUS
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1.Xumus : yyeOHUK A cpefaHero npodeccuoHanbHoro odpazopanus / 0. A.
Jle6enes, I'. H. ®aneeB, A. M. I'omy6es, B. H. llanmoBan ; mox oOmieit penakmmeit I
H. ®aneeBa. — 2-¢ uzn., mepepad. u mon. — Mocksa : M3garensctBo FOpaiit, 2023.
— 431 c. [DnekTpoHHbIid pecypc] / ObpazoBaTenpHas miatdopma FOpait [caiiT]. —
URL.: https://urait.ru/bcode/513073

2. Audunorenoa, 1. B. Xumus : ydeOHMK M NPAKTUKYM JUIsI CPEIHETO
npodeccuonanpHoro odpazoanus / WM. B. AndunorenoBa, A. B. baOkos, B. A.
[TonikoB. — 2-e u3n., ucrnp. u aomn. — Mocksa : M3ngarenscTBo FOpaiit, 2023. — 291
c. [DnexTponnsiii pecypc| // ObpazoBarensHas miatdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/513807

3. KmoeB, M. B. Opranunueckas xumusi : ydyeOHOE IMOCOOHE i CPEIHEro

npodeccuonanbHoro odpazosanus / M. B. Kimtoes, M. I'. AOaymnaeB. — Mocksa :
NznarensctBo FOpaiit, 2023. — 231 c. [DaektpoHHsIil pecype] // O6pa3oBaTeabHas
mwiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/520093

4. AnanuTthueckas ~ XxuMmMus ©  ydyeOHOoe mocobue  UII  CPEIHEro

npodeccuonanpHoro oobpazoBanus / A. WM. Amapue, I'. K. Jlymenko, T. IL
Anekcanapona, A. A. KazakoBa. — 2-¢ uzj., ucnp. u gon. — Mocksa : M3narenscTBo
Opaiit, 2023. — 107 c. [DnexkTpoHHslid pecypc] // ObOpazoBarenbHasi miargopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/514564

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUASA
OBIIEOEPA3OBATEJBHON JUCIHIUTIJIMHBI

KoHTposne 1 o1ieHKa pe3yabTaToB 00YUYeHHs OCYILECTBIISIETCS MPEnoiaBaTeieM
B TIpollecc€ TPOBEICHUSA TMPAKTUYECKUX 3aHIATHH U 71abopaTopHBIX padoT,
TECTUPOBAHMSI, A TAKXKE BBIMOJHEHUS OOYYalOIMMUCS WHJMBUIYaJbHBIX 3aJaHUMH,
MIPOEKTOB, HCclenoBaHUN. Pe3ynbraTel 0OydeHHs OINpeneisiioT, YTO OO0ydaroluecs
NOJDKHBI  3HaTh, IOHUMATh M JEMOHCTPUPOBATh [0 3aBEPIICHUH U3Y4YECHHS
JTVCUUTUIAHBIL.

st popMupoBaHusi, KOHTPOJIS M OLIEHKH pPE3yJbTAaTOB OCBOCHHS Yy4eOHOMU
JUCUUIUIMHBL MCIOJB3YETCSl CHCTEMA OLICHOYHBIX MEPOINPHUAITHH, MPEACTABIIIONIAS
cO00I KOMIUIEKC Y4E€OHBIX MEPOIPUATHM, COTJIACOBAHHBIX C pe3yJibTaTaMu 00y4eHUs

u chopmymupoBanHbix ¢ yderom DPI'OC COO (mpeaMmeTHble pe3ynbTaThl IO
nucturiiae) u @I'OC CIIO.

T
Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabrar 00y4enust ML OueHOqulX
MepONnpUATHI

| | OcHoBHOE conep:kaHue

1 Paznen 1. OcHoBbI ®opMy1HpPOBATH
CTPOEHMsI BelecTBa  (0a30BbIe MOHATHS H
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https://urait.ru/bcode/513807
https://urait.ru/bcode/520093

THunbl OIEeHOYHBIX

Ne [ OK/IIK | Moayas/Pa3nen/Tema | Pe3yabTar 00ydeHus .
MeponpHuATHH
3aKOHBbI XUMMH
11 | OK Ol CtpoeHue aToMOB CocraBnsate xumuueckue |l. Tect «CTpoeHue aToMoOB
XUMHYECKUX PIIEMEHTOB |(DOPMYIIbI COSNMHEHUN B |XUMUYECKHX DJIEMEHTOB U
U IIPUPOJIa XUMUYECKON |COOTBETCTBUH CO NPUPOIA XUMUYECKOH CBA3M».
CBS3U CTENEHbIO OKHUCIEHUS 2.3a1aun Ha COCTaBIICHHE
XUMHUYECKUX IJIEMEHTOB, |XUMUYECKUX POPMYIT
WCXOJISl U3 BAJICHTHOCTH M |IBYXaTOMHBIX COCIMHEHUHN
ANEKTPOOTPUIIATEILHOCTH |(OKCHIOB, CYIb(HUIO0B, THIPUIOB
U T.I1.).
3. 3agaHus Ha UCTIOJIb30BAHUE
XUMHUYECKON CUMBOJIMKU U
Ha3BaHUU COSIMHEHUH 110
HOMEHKJIATyp€e MEXAYHapOIHOIrO
CO03a TEOPETUUECKOU U
NPUKIAJTHON XUMHUH U
TPUBHUAJIbHBIX HA3BAaHUMN AJIS
COCTaBJICHHS] XUMHYECKHX
dbopMyn IByXaTOMHBIX
COEAMHEHUH (OKCUJIOB,
Cyab(GUAO0B, THIPUIIOB U T.I1.) U
JIPYTUX HEOPTaHMYECKUX
COCMHEHUM OTACIBbHBIX KJIaCCOB
1.2 | OK 01 [lepnonnuecknii 3ak0H 1 | XapaKkTepu30BaTh 1. Tect «Metamnmmyeckue /
OK 02 tabauna J1.1. XHMHYECKHE DJIEMCHTRI B |HEMETANIMYECKHUE CBOMCTRA,
MenneneeBa COOTBETCTBHH C UX AIEKTPOOTPUIIATEILHOCTh U

ITOJIOJKECHHEM B
MEePUONYECKON CUCTEME
XUMHUYECKUX DJIIEMEHTOB
.. Menneneepa

CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOEHUEM U TIOJIOKEHUEM B
MEPUOJIMYECKON CUCTEME
XUMUYECKuX dj1eMeHToB ..
MenneneeBay.

2. IlpakTrueckue 3aaHus HA
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOCHHEM aTOMOB XUMHUYECKHX
3JIEMEHTOB U MEPUOIHUYECKUM
W3MEHEHHNEM CBOMCTB
XHUMHYECKUX YJIEMEHTOB U HX
COCIMHCHUM B COOTBETCTBHU C
nosioxkenuem Ilepuonuueckoit
CHCTEME.
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTart 00y4enust

THunbl OIEeHOYHBIX
MepONpUATHI

3. IIpakTHKO-OpUEHTUPOBAHHbIE
TEOPETUYECKUE 3aaHus Ha
XapaKTepU3aIUI0 XUMUYECKUX
35IeMeHTOB: «MeTtaunaeckue /
HEMEeTaJIINYECKIE CBOMCTRA,
AIEKTPOOTPUIIATEILHOCTh U
CPOZACTBO K AJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX IJIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHUEM B
MEPUOANYECKON CUCTEME
XUMUYECKUX DJIEMEHTOB

J.1. Menneneeay

Paznen 2. XumMuueckue
peakmun

XapakTepu30BaTh THIIbI
XHMHUYECKUX peaKkmuil

KonTpoabsnas padora
«CTpoeHue BenecTBa u
XHMHYeCKHe peakmnm»

2.1

OK 01
OK 04

Tunel XUuMHUYECKUX
peakiui

CocraBnsaTh peakuuu
COEAMHEHHUS], Pa3JI0KEHHUS,
oOMeHa, 3aMelleHU,
OKHCIIUTENBbHO-
BOCCTaAaHOBUTCIIBHBIC
peaxiuuu

1. 3agaun Ha cocraBiieHHE
YPaBHEHUU peakIvii:

— COEIMHEHHUS, 3aM eIEeHMS,
pasnoxxeHus, O0OMeHa;

— OKHUCITUTENIbHO-
BOCCTAHOBUTENBHBIX PEAKIIUN C
UCIOJIb30BaHUEM METO/A
AJIEKTPOHHOTO OasaHca.

2. 3aauy Ha pacyeT Macchl
BEIIECTBA UM 00BbEMaA

ra3oB I10 U3BECTHOMY KOJINYECTBY
BEIIIECTBA, MAcCe UM 00bEMY
OJIHOT'O U3 Y4acTBYIOIUX B
peakLyu BELIECTB; pacY€ETh
Macchl (00bEMa, KOTMIecTBa
BEIIECTBA) IPOAYKTOB PEAKIIMH,
€CJIM OJJHO U3 BEIECTB UMEET
npuMecu

2.2

DIIEKTPOIM THYECKAs
IUCCOLHAINSA U MOHHEIN
o0MeH

CocraBnsATh ypaBHEHUS
XUMHUYECKUX PEaKIINU
HMOHHOTO OOMeHa C
y4acTHeM
HEOPraHUYECKUX BEILECTB

1. 3amanus Ha coOCTaBJIEHHE
MOJIEKYJISIPHBIX U MOHHBIX
peaKkiui ¢ ydacTueM KHUCIIOT,
OCHOBAHHUM U COJIEH,
YCTaHOBJIEHU € U3MEHEHUS
KHCIIOTHOCTHU CPEIbI

2. JJabopaTtopHas pabota "Tunsl
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTart 00y4enust

THunbl OIEeHOYHBIX
MepONpUATHI

XUMHUYECKUX peakuuil”

Pa3nea 3. CtpoeHue u
CBOWiCTBA
HEOPraHMYecKux
BeIeCTB

HccaenoBars cTpoeHue u
CBOMCTBA
HEOPraHM4YecKUux
BeleCTB

KounrtpoJabHas padora
«CBOHCTBa HEOPraHNYECKUX
BeLIeCTB»

3.1

OK 01

Knaccuduxkanus,
HOMEHKJIaTypa U
CTpOEHHE
HEOPraHUYeCKUX
BEILIECTB

Knaccudumuposats
HEOpraHMYECKUe
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. Tect «HomeHnknarypa u
Ha3BaHHE HEOPraHUYECKUX
BEIIECTB UCXOAS U3 UX
XUMHYECKOI (popMyIIbl WiIn
COCTaBJICHHE XUMUYECKON
(GopMyJIbl HCXOAS U3 Ha3BaHUS
BELIECTBA 110 MEXKTYHAPOIHOMN
WM TPUBHAIIBHON
HOMEHKJIAType».

2.3amaun Ha pacyeT MaccoBOM
JIOJIA (MACChI) XUMHYECKOTO
3lIeMEeHTa (COeTMHEHM) B
MOJIEKYJIe (CMecH).

3. [IpakTueckue 3a1aHus 1o
KJIaccu (pUKaIMi, HOMEHKJIAType U
XUMHUYECKUM (popmysam
HEOPraHWYeCKUX BEIECTB
pa3IMYHbBIX KJIACCOB.

4. IlpakTHueckue 3aaHus Ha
ONpEeNEICHNE XUMUYECKON
AKTUBHOCTHU BEUIECTB B
3aBUCUMOCTH BHUJIa XUMHUYECKOM
CBSI3U M TUIIA KPUCTAJIIMYECKON
peLeTku

3.2

OK 01
OK 02

DU3NKO-XUMHUYECKHE
CBOICTBa
HEOPraHUYECKUX
BEIIIECTB

VYcTaHaBIMBaTh
3aBUCUMOCTb (PU3UKO-
XUMHYECKIUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TAKXKE TUIIA
KPUCTaJUINYECKON
pelIeTKH

1. Tect «Ocobennoctu
XMMHUYECKUX CBOMCTB OKCH/IOB,
KHCJIOT, OCHOBAHMM, aM(pOTEPHBIX
TUAPOKCUZIOB U COJIEI».

2. 3anaHus Ha COCTABIICHHUE
YPaBHEHUN XUMUYECKUX PEaKLINil
C Y4aCTHEM IPOCTBIX U CIOKHBIX
HEOPraHWYeCKUX BEIECTB:
OKCHJIOB METAJIJIOB, HEMETAIJIOB U
aM(pOTEpHBIX IJIEMEHTOB;
HEOPraHW4YeCKUX KHUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTart 00y4enust

THunbl OIEeHOYHBIX
MepONpUATHI

TUAPOKCHUJIOB, HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOLINX UX
CBOMCTBA U CIIOCOOBI MOTYYECHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOpeTUUYECKUE 3aJaHus Ha
CBOMCTBA U MOJIy4ECHHE
HEOPraHWYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

WNnentudukamms
HEOPraHUYECKUX
BEIIECTB

Uccnenosats
Ka4eCTBEHHbIE PEAKIUU
HEOPraHWYECKUX BELIECTB

1. I[IpakTHKO-OpPHUEHTUPOBAHHBIC
3a/1aHUs IO COCTABJICHUIO
XUMHUYECKUX PEAKINI C yJaCTHEM
HEOPraHWYECKUX BEIIECTB,
MCIOJIb3yEeMBIX JIJISI UX
UICHTU(PUKALIUH.
2.JlabopaTtopHas pabora:
“Unentudukanms
HEOPraHMYECKUX BEUIECTB”

Pa3nen 4. Ctpoenne u
CBOMCTBA
OPraHu4ecKuX
BelleCTB

HccaenoBars cTpoeHue u
CBOMCTBA OPraHU4YeCcKuX
BeLIECTB

KounrpoJabHnas padora
«CTpoeHue H CBOMiCTBa
OPraHU4ecKMX BellecTB»

4.1

OK 01

Knaccuduxkarnus,
CTpOEHHE U
HOMEHKJIaTypa
OpPraHUYCCKUX BCIICCTB

Knaccudumnuposats
OPraHnv4€CKUEC BCIICCTBA B
COOTBETCTBHHU C UX
CTPOCHUEM

1. 3aganus Ha cocTaBlieHHE
Ha3BaHUH OPraHU4YEeCKUX
COEMHEHUM TIO TPUBUAIIBHOUN UITH
MEXKTYHAPOIHON
CHUCTEMaTH4YEeCKON HOMEHKJIAType.
2. 3agaHus Ha COCTABIICHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (OopMyIT
OpPraHUYECKUX BEIIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3agayu Ha onpeneeHue
npocTeiiei opMyJibl
OpPraHUYECKON MOJEKYJIbI, HCXOs
U3 JIEMEHTHOTr0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OPraHMYECKUX
COEIMHEHUN

VYcTaHaBIMBaTh
3aBUCUMOCTb (PU3UKO-
XUMHYECKIUX CBOICTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHUSI MOJIEKYJI

1. 3amanns Ha COCTAaBIICHUE
YPaBHEHUN XUMUYECKUX PEaKIINil
C YYaCTHEM OPraHMYECKHUX
BEIIECTB Ha OCHOBAHUHU HX
COCTaBa M CTPOCHUS.

2. 3a7aHus Ha COCTABIICHUE
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THunbl OIEeHOYHBIX

Ne | OK/TIK | Moayan/Pa3znen/Tema | Pe3yabrar 00y4enust .
MepOnpHuATHI
YPaBHEHHUN XUMUYECKUX PEAKLIHIA,
WUTIOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA C yUETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIUN U
TE€HETUYECKOM CBS3H
OpPraHUYECKUX BEIIECTB PAa3HBIX
KJIACCOB.
3. PacueTtHsle 3a1a4 110
YPaBHEHUSIM PEAKIMN C y4acTHEM
OpPraHUYECKUX BELIECTB.
4. JlaboparopHas paboTa
“IIpeBpalieHAs] OPraHUYECKUX
BEIIECTB IIpU HarpeBaHuu"
4.3 | OK01 Wnentupuxanus HccnenoBats 1 .IIpakTHKO-OpHEHTUPOBAHHBIE
OK 02 OPraHUYECKUX BEILIECTB, |[KAYCCTBEHHBIC PEAKIUUA  [3aJaHUsA 110 COCTABICHUIO
OK 04 UX 3HAYCHHUE U OpraHUYECKUX XUMHUYECKUX PEAKIUH C ydacTHEM
IIPUMEHEHHUE B OBITOBON |COCAMHEHUM OTIEIbHBIX  |OPraHUYECKHX BELIECTB, B T.4.
Y IIPOU3BOJICTBEHHOU KJIACCOB UCIOJIB3YEMBIX JUIT UX
JeSTEIbHOCTU YE€JI0BEKa uACHTU(UKALNU B OBITY U
IIPOMBIIUIEHHOCTH.
2.JIabopartopHas pabora:
“NneHTrdUKAIIAS OPraHUISCKUX
COEIMHEHMUH OTIEIbHBIX KJIACCOB”
5 Paznen S. XapakTepu3oBarhb
Kunernueckue n BJIMSIHME PA3JIHYHBIX
TepMOAMHAMHYECKHEe |(aKTOpoB HA
3aKOHOMEPHOCTH PaBHOBeCHE H CKOPOCTh
NPOTeKAHUA XMMHYECKHX peakuui
XHMHUYECKHX pearkmuii
5 | OKO01 CKOpOCTh XUMHUECKHX | XapaKTepU30BaTh [IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 |peakumii. XUMHUYECKOE |BJIMSHHME KOHLICHTPALIUM  |TEOPETHUYECKHE 3aJaHUs Ha

paBHOBeECHE

pearupyroIux BeIecTB U
TEMIIEPATYPBI HA CKOPOCTh
XUMUYECKUX PEAKLIHI
XapakTepus3oBaTh
BJIMSHHC M3MCHCHUS
KOHIICHTPAI[MX BEIIECTB,
peaKkIuu Cpeabl U
TEMIIEpaTyphl Ha
CMeEIIeHH e XUMHUUYECKOT O
paBHOBECUS

aHann3 (aKTOPOB, BIUSIIOIIUX HA
M3MEHEHHUE CKOPOCTH XUMUYECKOM
peakuuu. [IpakTrko-
OpPHEHTHPOBAHHbBIE 33JaHUSI HA
IIpUMeHeHue npuHnuna Jle-
[TaTenbe mJ1st HAXOXKIECHUS
HaIlpaBJICHHUS CMEIIECHUS
paBHOBECHSI XUMHUYECKOHN peakinu
¥ aHau3 (PaKTOPOB, BIMSIFOIINX
Ha CMELICHNE XUMUYECKOI0
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THunbl OIEeHOYHBIX

Ne | OK/TIK | Moayan/Pa3znen/Tema | Pe3yabrar 00y4enust .
MeponpHuATHH
paBHOBECHS

6 HUccienoBars HCTHHHBIE
Pa3nen 6. PacTBopsl PacTBOPBLI € 3aJAHHBIMU

XapaKTepUuCTUKAMH
6.1 | OKO01 [Tonsarue o pactBopax  (PaznuyaTh HCTHHHBIE 1. 3ajaun Ha MPUTOTOBJICHUE
OK 02 pacTBOpBI pacTBOpOB.
2. [TpakTHKO-OpUEH TUPOBAHHBIE
pacueTHbIE 3aJJaHUs Ha
JTUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOH U
IIPOM3BOACTBEHHON J1€ATEIbHOCTH
YyesoBeKa
6.2 | OK 01 UccnenoBanue coiictBs |UccnenoBats Gpusnko- JlabopaTopHas pabora
OK 04 |pacTBOpOB XMMHUYECKUE CBOMCTBA “IIpuroroBieHne pacTBOPOB”~
UCTUHHBIX paCTBOPOB

Il | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepKaHue (CoAepKaHue NPUKJIATHOT0 MOAYJIA)

7 Paznen 7. OueHuBaTh nocjaeACTBHs |3aluTa Keica (C y4eToM
Xumus B ObITY U OBITOBOM U Oyaymeii npogeccnoHAIbHOM
NMPOU3BOJCTBEHHOM NPOU3BOICTBEHHOMH AeATeJIbHOCTH)
AeSTeIbHOCTH AesITeJIbHOCTH YeJIoBeKa
Yea0BeKa ¢ MO3M UM

IKO0JIOTHYECKOH
0e301acHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MPOU3BOJICTBEHHOU
JeSITEIbHOCTU YEI0BEeKa

O1eHnBaTh NOCJIENCTBUSI
OLITOBOH U
IIPOU3BOACTBEHHOMN
JIeSITeIIbHOCTH YEIIOBEKA C
MMO3ULINI SKOJIOTrMYECKOMN
0e30macHOCTH

Keiic (¢ yuerom Oymymieit
po¢eccOHaIbHON
JeSITETbHOCTH )

Bo3MOXHBIE TEMBI KEMCOB:

1. Ilorenienue kaumaTa u
BBICBOOOKICHHE Fa30BBIX
THJIPaTOB CO JHA OKEaHa.

2. Bynymue maTepuansl s aBua-
, MAIlIMHO- U TPUOOPOCTPOCHHUSI.
3. HoBbie MaTepuasl 1Jis
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pPacTUTENBHBIX MTPETapaToB
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