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1. OBIIAS XAPAKTEPUCTHUKA PABOYEH TIPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUATIINHBI «XUMUST»

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe OCHOBHOI mnpodeccHoHAJIbHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

OO01eo0pazoBaTenbHas AUCHUIUIMHA « XUMHS» H3ydaeTcs Ha 0a30BOM YPOBHE B
o01eo0pa3oBaTeIbHOM LUKIE Yy4eOHOro IlaHa OCHOBHOW MPOQecCHOHATBHON
00pa30BaTeNbHON MPOTPAMMBEI.

TpynoeMKOCTh IUCHUIUINHBI « XUMHUSD» Ha 0230BOM YPOBHE COCTaBJIsIeT 78 yaca,
13 KoTopeix 70 yacoB — 0a30BbIA MOAYJh (6 pas3ienoB) U 8 4acoB — MPUKIIATHOMN
Moayib (1 paszmen), BKIIIOYAIOIMIMN MPAKTUKO-OPUEHTUPOBAHHOE COACpP>KaHUE
CHEIUATBHOCTH.

[IpuknanHo MOAyJb BKJIOYaeT ofauH paznen. Pazmen 7 «Xumus B ObITY U
MIPOU3BOICTBEHHOM JEATEIBHOCTH YEJIOBEKA» PEeaIM3yeTcs sl BCEX CHElUalbHOCTEN
Ha Marepuajie KEHCOB, CBSI3aHHBIX C HSKOJOTMYECKOW OE€30MacCHOCThIO U OIIEHKOM
MOCJIEICTBUI OBITOBOM M MPOM3BOACTBEHHOM JAESITENBHOCTH, MO OTpacisM Oyaylien
po(hecCUOHATIBHOM JEATEIBHOCTH 00YYaromMnXCsl.

[Tepuon oOydeHus M paclpenesieHUuEe MO CEeMECTpaM OINpeAeseTcss y4eOHbIM
mwiaHoM BTXKT — ¢unumana PI'VIIC, ¢ ydyeroM noruku (GpopMupoBaHUSI MPEIMETHBIX
pE3yNbTATOB, OOUIMX U MPO(PECCHOHATBHBIX KOMIETEHIUM, MEKITPEAMETHBIX CBSI3EH C
JPYTUMHM  JTUCHUIUIMHAMU  00111€00pa3oBaTeibHOTO UM 001IenpodecCuOHATBHOTO
[IUKJIOB Y4€OHOTO IJIaHa.

1.2. Ilesin ¥ muIaHMPYeMble pe3yJbTaThl 0CBOCHHS TUCIUILINHbI

1.2.1. lean u 3aga4m JUCUUTJINHBI

dopMupoBaHue y  OOydYaloOlmUMXCS  MPEACTaBICHUS O  XUMHUYECKOH
COCTAaBIISIIONIEH €CTECTBEHHO-HAYYHOM KapTUHbI MHpPA KAaK OCHOBBI IPUHSATHUS
pelieHuid B OKU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYaIlUSX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOIHOM Cpee.

3ajaum JUCUUIINHBI:

1) chopmupoBaTh MOHUMAHHWE 3aKOHOMEPHOCTEH TMPOTEKAHUSI XUMUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LEJNOCTHOM HAYYHOW KapTHHBI MHUpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTaBIATH (DOPMYJIbI HEOPTAaHUYECKHX M OPTaHUYECKHX
BEIIIECTB, YPABHEHUSI XUMHUYECKUX PEAKIIUMA, OOBICHITh UX CMBICI, HHTEPIPETUPOBATH
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM  MPOBEACHUS  MPOCTCUIIUX  XUMHYECKUX
OKCIIEPUMEHTAJILHBIX ~ WCCJIENOBAaHMA €  COOJIOJIGHWEM TpaBuUiI  0€30IMacHOTO
oOpaleHus ¢ BEIeCTBaMu U JIA0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTh YMEHHs WCIIOIH30BaTh MH(POPMAIUIO XUMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

5) copMupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBUSL CBOCH AEATEIBHOCTU
U XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopmMupoBaTh TOHUMAHUE 3HAYUMOCTH JTOCTHKEHUN XUMHUYECKONW HAYKU U
TEXHOJIOTHH JIJIs1 pa3BUTHUS COITMATBHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJabTAThl OCBOCHHN 001Ie00pa3oBaTe/ibHON AUCHUILIMHBI B cooTBeTcTBHH ¢ PT'OC CIIO n

Ha ocHoBe PI'OC COO

Kon n IInanupyemsble pe3yabTaThbl OCBOCHHUS AUCHUIIIHHBI
HAaMMEHOBaHUe
(l)OpMprEMbIUX O6ume? JMCHUIIHHAPHbIE?
KOMIIeTEeHIH i
OK 01. B yacTu TPyAOBOIO BOCIIUTAHMSA: - BIAQJCTh CHCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas  BKJIIOYAET:
Bri6upats - TOTOBHOCTh K TPYyIy, OCO3HAHHWE IIEHHOCTH | OCHOBOIOJATAIOIINE MOHATHS (XMMUYECKUN SJIEMEHT, aTOM, 3JEKTPOHHAas
CIocoObI MacTepcTBa, TpyAoIo0ue; oboJiouka aToma, s-, p-, d-3JIeKTpOHHBIC OPOHUTAIM aTOMOB, HOH, MOJICKYJIA,
pelieHus 3a1a4y - TOTOBHOCTh K AaKTHUBHOH JI€ATEIBbHOCTH | BAJIGHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb OKHCIICHMS, XUMHUUYECKast
po(heCCHOHANIBH | TEXHOJIOTHYSCKOM u COIMAJILHOMW | CBSI3b, MOJIb, MOJIAPHAS Macca, MOJISIPHBIM O0BEM, YIJICPOIHBIA CKEJeT,
O IEATENbHOCTH | HAIIPABIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, | QyHKIMOHAbHAS TPYIA, paJudKall, H30MEpHUsi, H30MEPhl, TOMOJIOTUYECKUN
MPUMEHUTEIBHO | IUIAHUPOBAaTh M CAMOCTOSTENBHO BBINOJHATH | Psi/i, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOA- U a30TCOJEPKAIIME COCAUHEHHUS,
K pa3JInuyHbIM TaKylo J1eITeJIbHOCTb; OMOJOTMYeCKH aKTUBHBIE BellecTBa (YIJIeBOMAbBI, JKUPBI, OEIKH), MOHOMED,
KOHTEKCTaM - WHTEpEC K Ppa3IMYHBIM chepam | mouMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE  COEIWHEHUS,
npodeccCuoHaNBHOM NeSTeNbHOCTH, KpUCTAIIMYECKasl pelIeTKa, THIbl XUMHUYECKUX pPeaKIuil (OKUCIUTEIHHO-
ORilaleHHe YHHBEPCAJBLHBIMH  Y4Ye€OHBIMH | BOCCTAHOBUTENbHbIE, 3K30-U SHAOTEPMHUUYECKUE, PEaKIIMM HOHHOTO 0OMEHa),

NMO3HABATEJIbLHBLIMHY J1eHCTBUSIMMN:
a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSITEIILHO (bopMynHMpOBaTH U
aKTyalIu3UpoBaTh MpOOJIEMY, pacCMAaTPUBATL €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CymeCTBeHHBIﬁ HpI/ISHaK NN
OCHOBaHUs IJIs CpaBHEHHs, KiaccUPHUKAIMU U
00001IeHNS;

- ONpeneNnsTh LeTu JeATeIbHOCTH, 3a7aBaTh
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHIXCHHUA,

pacTBOp, JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHYECKAs JTUCCOLMALINS,
OKHUCJIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peakui, XUMHUUECKOe
paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHS XUMHUYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. byrtiepoBa, Teopus 3JIE€KTPOIUTHYECKON
quccouuanuy, nepuoandeckuil 3akon [[.1. Menneneesa, 3ak0oH COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XMMHH, (PaKTOIOTUUECKUE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJIyUEHHUH U Oe30MacHOM HCIIOJIb30BaHUH
BaXHEHIINX HEOPraHMYECKUX W OpPraHMYeCKUX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YETI0BEKa;

- yYMETb BBIABJISATH XapaKTepHblE NPU3HAKM U B3aUMOCBS3b H3YYEHHBIX

! Vka3piBaroTcs TMYHOCTHBIE M MeTanpeaMeTHEIE pe3ynbTaTel u3 ®IOC COO (B mocnenueit pegakmuu ot 12.08.2022) B oTrnaroisHoit Gopme,
dbopmupyembie 001Ie00pa30BaTEILHON JUCITUTUTMHON
2 ucuunnuHapHble (IPeAMETHBIE) Pe3yIbTAThl YKA3hIBAIOTCS B COOTBETCTBHHU C METOIUKOM MPETIOaBaHUs JUCIUILTAHBI




- BBIABJISATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpe‘II/ISI B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCHUTH KOppCKTI/IBbI B JACATCIIbHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YJIbTATOB IIEJISM,
OILICHHUBATH pI/ICKI/I HOCHCI[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BUBaTh KpPEATHBHOE MBIIUICHUE TIPH
pemeHI/m JKN3HCHHBIX HpOGJ’IGM

0) 0a30BbIe HCCIeI0BaTEIbCKUE TeHCTBUS:

- BJIAACTH HaBbIKAMHA yT-I€6HO'
HCCJICI0BATEIbCKOM M TPOCKTHOM JCSITEIIBHOCTH,
HaBBIKAMH Pa3peIlIeHUs MpooIieM;

- BBIABJSITH TPUYHMHHO-CIICJICTBEHHBIC CBS3U M
aKTya.HI/ISI/IpOBaTI) 3anaqy, BBIABHUT'aTh FI/IHOTGSY
ee  pelleHus, HaXOAUTb AapPryMEHTBl IS
JIOKa3aTelIbCTBAa CBOMX YTBEP)KICHHM, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

- aHaJ'II/I3I/IpOBaTB HOJ'Iy‘-ICHHBIC B X0I€ pemeHI/m
3a/la4il pe3yNbTaThl, KPUTUYECKH OIEHUBATh HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMGTB HepeHOCI/ITL 3HAHUS B HOSH&B&TCJ’IBHyIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;

- YMETb HHTETPUPOBATH 3HAHUA U3 pPa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIIBUT'AaThb HOBBEIC naeu,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTB UX MCIIOJIb30BaHUS B
MO3HABATENILHOMN M COIMAILHOM MPaKTHUKE

npeaiaraTh

HOHSITI/Iﬁ, IMPUMCHSATH COOTBCTCTBYIOIIUC IMOHATHUS IPU OIMUCAHUN CTPOCHUA U
CBOMCTB HCOPraHNM4YCCKUX M OPraHUYCCKHX BEIICCTB MU HX npeBpameHHﬁ;

BBIABJIATH B3aMMOCBA3b XHUMHUYCCKUX 3HAHUH C IIOHATUAMU u
MMpEACTABICHUAMU APYTUX €CCTCCTBCHHOHAYYHBIX ITPEAMCETOB,

- YMCTb HCII0Jb30BaTh HanMMCHOBAaHU XUMHUYCCKUX COG,Z[I/IHGHI/Iﬁ
MCXKAYHApOAHOro COr3a TeopeTquCKOﬁ u HpHKHaHHOﬁ XUMHUHU H

TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEILECTB (ITUJICH, allETUJICH, TJIMIEPHUH,
denon, dQopmanpaeruna, yKCycHas KHUCIOTa, TJHIMH, YrapHbli ras,
YIJICKHUCIIBIN Ta3, aMMHUaK, TailieHas U3BeCTh, HEraleHas U3BEeCTh, TUThEBas
colla M JPYTHX), COCTaBIATh (OPMYJbl HEOPTaHMUECKUX M OPTaHHMUYECKUX
BEILIECTB, YPaBHEHUA XHMHUYECKHUX pEaKIUh, OOBACHITH UX CMBICI;
MOATBEPKIAThH XapaKTepHbIE XUMUYECKHE CBOICTBa BEILIECTB
COOTBETCTBYIOIIMMU AKCIIEPUMEHTAMH M 3alUCSIMH YPABHEHHN XUMHYECKUX
peaKIuii;

- YMETh YCTAHABJIMBATh MPUHAJJICKHOCTh HM3YUYCHHBIX HEOPTaHWYECKUX U
OpraHWYECKUX BEILECTB K OMPEJEICHHBIM KJaccaMm M TpymraM COEIWHEHH,
XapaKkTepU30BaTh WX COCTaB M BAXKHEWINHME CBOWCTBA; OMPENETSATH BHUIBI
XUMHUYECKUX CBsI3eH (KOBaJeHTHAas, MOHHAS, METaJTM4yecKasi, BOJOPOIHAs),
THUTBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIacCU(PUIIUPOBATH XUMUUYECKHE
peakuuu;

- chopmupoBaTh  MpEACTaBIEHUA: O XHUMHUYECKOW  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B TO3HAHMM SIBIECHUU
NpuUpoabl, B (OPMHUPOBAHWU MBIIUICHUS] W KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM IS PElIeHUs] MPaKTUUECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO H
MPUPOAHOM Cpelie;

- YMETh TPOBOJUTH PACUYETHl MO XUMUYECKUM (POpMyIaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3NYECKUX  BEJIHYUH,
XapaKTEePU3YIONINX BEMIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacCChl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJNWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHCTEMHBIE XUMUYECKHE 3HAHUS JJIS TPHHATHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAILUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHUEM.




OK 02.
Ucnonb3oBathb
COBPEMEHHBIC
CpeICTBA MOKUCKA,
aHajau3a u
UHTEPIIpETaluU
UHPOpPMALIUU U
UH(GOPMAaLIOHHBI
€ TEeXHOJIOTUHU
JUTSI BBITIOJTHEHUS
3a/1a4
npodeCCHOHAIIbH
Ol AeATENIbHOCTH

B o06Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(hOpMUPOBAHHOCTh MUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOIIECTBEHHOH MPaKTUKH,
OCHOBaHHOT'O Ha Jaore KYJbTYP,
CIIOCOOCTBYIOLIETO OCO3HAHHIO CBOEr0 MECTa B
HOJIUKYJIbTYPHOM MUPE;

- COBEPILECHCTBOBAHUE A3BIKOBOM u
YUTATEIbCKOM  KYJIbTYpbl ~ Kak  CpeICTBa
B3aUMOJCUCTBUA MEXAY JIOABMHU M II03HAHUA

MHpa;
- OCO3HAHUE LEHHOCTH HAY4YHOW AEATEeIHHOCTH,

FOTOBHOCTb  OCYILECTBJISATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JesITeIbHOCTD
MHAMBUAYAJIbHO U B TPYIIIIE;

OniaieHHe YHHMBEPCAJBHBIMH  Y4eOHBIMH

NO3HABATEJbHBIMH AeiiCTBUSIMH:

B) padoTa ¢ nHpopManmeii:

- BJIaJICThb HaBBIKAMM MOJYYEHHUS HHPOpMaALUU
U3 UCTOYHMKOB PasHbIX THUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIIATh TOUCK, aHAIN3, CHCTEMaTH3aIINIO
U MHTEpHpEeTalui0 HHPOPMALUU PA3TUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

- cO3JaBaTh TEKCThl B Pa3IMYHBIX (opmarax c
y4eTOM Ha3zHayeHus WH(OpMaluM M LeIeBOU
ayJIUTOpUH, BBIOMpas ONTUMAIbHYIO (QopMy
MNpEaACTAaBJIICHUA U BU3yaJIM3allluu,

- OLIGHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb
uH(popMaIuu, €€ COOTBETCTBHE TPABOBBIM U
MOpaJIbHO-ITUYECKHUM HOpMaM;

- WUCTIOJNIB30BaTh CPENCTBAa WH(POPMAIMOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJIOTUI B peuicHun
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX "
OpPraHM3allMOHHBIX  3aJa4 C  COOJIoACHUEM

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCIICPUMEHT
(mpeBpailleHusi OpPTraHWYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOIYYCHHE
STUJIEHA M M3YYEHHE €r0 CBOMCTB, KaU€CTBEHHBIC PEAKIIMM Ha aJIbJETHUJIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauus O€JIKOB MpH HarpeBaHUH,
[[BETHBIC PEAKIIMH OCJIKOB, MPOBOIWTH PEAKIUM HOHHOrO OOMeEHa,
OTIpEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakllUu Ha cylbdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA  KaTHOH AaMMOHUS;  peIaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TeMaMm "Mertamnsl" u "Hemeramnsl") B
COOTBETCTBUHU C IMPABWIAMHU TEXHUKH OE30MaCHOCTH TpPH OOpalICHUH C
BelleCTBaMH U J1a00paTOPHBIM 0O0OPYJOBAHHEM; MPEACTABIATh PE3YyIbTAaThI
XUMHYECKOT'0 SKCIIEPUMEHTA B (POpME 3aIUCH ypaBHEHUN COOTBETCTBYIOIINX
peakuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJTM3UPOBATh XMMHUYECKYIO HH(POPMAITHIO, TIOTY4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(OpManuu, cetb IHTepHET u Apyrue);

- BJAJETh OCHOBHBIMH METOJAaMH HAyYHOTO T[IO3HAHHWS BEUIECTB U

XUMHUYECKUX  SIBJeHWM  (HaOmioJeHue,  HW3MEpeHHe,  JIKCIEPUMEHT,
MOJICIUPOBAHUE);

- YMEThb TPOBOAMUTH PacueThl MO XMUMHUYECKUM (OpMyNIaM U YpaBHEHHSIM
XUMHWYCCKUX peaKuMﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHMH,

XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh
CHUCTEMHBIE XMMHMYECKHE 3HAHWS AJIs NPUHATHS PELICHUM B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMHA U UX ITPUMCHCHHECM.




TpeboBaHMi SPrOHOMHKH, TEXHUKU
0€30IIaCHOCTH, THUTHEHBI, pecypcocOepeKeHus,
NPaBOBBIX W JITHYECKUX  HOPM,  HOpPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BIIQICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpopmaruu, nHOOPMAITMOHHONW 0€301TaCHOCTH
JTUYHOCTH,

OK 04.

Db dexTuBHO
B3aUMO/IeIiCTBOBA
Tb U paboTaTh B
KOJIJIEKTHBE U
KOMaHJIe

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOATEIIbHOCTH U CaMOOIIPEIETIEHHUIO;
-OBJIaJICHUE HaBbIKAMU yueOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM W COLUMAIBbHOU
JIeATEIbHOCTH;

OBJagenue YHHUBeEPCAJIbHBIMHU
KOMMYHUKATHBHBIMH 1eHCTBHAMM:

0) coBMecTHasl AeATeJIbHOCTD.

- TIOHMMAThb M MCIIOJB30BaTh IPEUMYILIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- NPUHUMATH LEJIU COBMECTHOU JESITEIBHOCTH,
OPraHU30BbIBaTh U KOOPJIWHHUPOBATH JEHUCTBUSA
10 €€ TOCTHMKEHUIO: COCTAaBIIATH IUIaH IEUCTBUM,
pacnpenenarb pojld € Y4eTOM  MHEHHH
YY4aCTHUKOB 00CYXJIaTh Pe3yabTaThl COBMECTHON
paboThI;

- KOOPAMHHUPOBATh U BHINIONHATH paboOTy B
YCIOBUSX  PEAJbHOr0,  BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

- OCYHIECTBJISITh TO3UTUBHOE CTPATETHYECKOE
MIOBEJICHUE B PA3JIUYHBIX CUTYaALUsIX, IPOSBIATH

TBOPYECTBO u BOOOpakeHue, OBbITh
UHHUIIMATHBHBIM
Osaagenne YHUBePCAJIbHBIMH

PeryJsiTHBHbIMU JAeHCTBUAMM:
I') NPUHSATHE ce0sl U APYTUX JIIOIei:

- yMeThb IUIAHUPOBaTb W  BBINOJHATH XUMHUYECKUH  SKCIIEPUMEHT
(mpeBpallleHusi OpPraHWYEeCKUX BELIECTB I[P HArpeBaHUU, IOIYYECHHE
ATUJICHA U U3y4YEHHUE €ro CBOMICTB, KaUeCTBEHHbIC PEaKLUU Ha aJbJCTUbI,
Kpaxmall, YKCYCHYIO KHCJIOTY; JeHaTypauusi O€NKOB IpH HarpeBaHuu,
I[BETHbIE pEaKkUHUu OCJIKOB; MPOBOAUTh pEAKIHMM HOHHOIO OOMeEHa,
OTIPEeNeNATh CPely BOJAHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIIMU Ha Cynbdar-,
KapOOHAaT- M  XJOpPUA-aHMOHBI, Ha  KAaTHOH AaMMOHMs;  pelaTh
AKCIIEpUMEHTaJbHbIE 337auu 1o Temam "Meramisl" u "Hemeramibsl") B
COOTBETCTBUHM C TpPABWJIAMH TEXHUKH OE30MACHOCTH MpPH OOpaIleHUH C
BeleCTBaMH U J1a0OpaTOPHBIM 00OPYJOBAHMEM; MPEACTABIATh PE3YIbTAThI
XMMHUYECKOI'0 KCIIEpUMEHTa B (hopMe 3alKcH ypaBHEHUH COOTBETCTBYIOIIUX
peaxkuii 1 GopMyIHPOBaTh BBIBObBI HA OCHOBE 3THUX PE3YJIbTATOB.




- NpPUHUMATh MOTHUBBI W apTyMEHTHI JPYTUX
JIIOJICH NP aHATIU3€e PE3yJIbTaTOB JICATCIIBHOCTH,
- MPU3HABATh CBOE MPABO U MPABO IPYTHX JTIOACH
Ha OIIMOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIUH JIPYTOro YeJIOBEKa;

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpY Karoleu
cpenpl,
pecypcocoepexe
HUIO, TIPUMCHSTH
3HaHUA 00
W3MEHEHUHN
KJIMMarTa,
TIPHHITAITBI
OepexIINBOTO
MPOU3BOJICTBA,
3¢ PeKTUBHO
JIEMCTBOBATH B
Ype3BhIYAITHBIX
CUTYAITUSIX

B o0s1acTH 3K0/10rM4ecKOro BOCIIUTAHUS:
- c(OPMUPOBAHHOCTH HKOJIOTUYECKOMN KYIbTYPHI,

IIOHUMAaHHUEC BIIMAHUA COOUAJIBHO-
OKOHOMHYECKHUX TMPOIECCOB HA  COCTOSIHHE
NPUPOJHON W COLMATBHOW CpENbl, OCO3HAHUE
rJ100aTbHOTO Xapakrepa IKOJIOTUIECKUX
npo0Jem;

- IUIAHUPOBAHUE U OCYILIECTBIECHUE JCHCTBUU B
OKpYXKaloIllle Cpele Ha OCHOBE 3HAHMS LEeu
YCTOMYMBOI'O Pa3BUTHS YEJIOBEYECTBA;

AKTHUBHOE HENPHUATHE ACUCTBUM, HPUHOCSIIHAX
Bpel OKpYXKarollen cpere;

- yYMEHHE TPOTHO3UPOBATh HEOIATONPHUATHHIE
JKOJIOTUYECKUE MOCIIEACTBUSA
MPEANPUHUMAEMBIX JIEVCTBU, MPEIOTBpPAIIATh
UX;

- pacupenue OnbITa
AKOJIOTMYECKOW HAIIPaBJIEHHOCTH;
- OBJIaJIEHUE HaBbIKAMH Yy4eOHO-
HCCIIEIOBATENILCKOW, POEKTHON U COLMAIIbHOU
JIEATEIIbHOCTH.

JCATCIIbHOCTH

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHMM SIBICHUU
npupoabl, B (GOPMHUPOBAHUU MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATIBLHOU TPAMOTHOCTH, HEOOXOIUMOM IS PelIeHUs] PAKTUUECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U
MIPUPOJTHON cpene;

- YMeTb CcOOJI0/IaTh MpaBUjIa SKOJIOTUYECKH II€JIECO00Pa3HOro MOBEICHUS B
OBITY U TPYHAOBOH AESITENHHOCTH B ILIENSX COXPAHEHHUS CBOETO 3I0POBbS U
OKpYKAroIlllell MPUPOJHON Cpelbl;, YYUTHIBATh OMACHOCTh BO3JCHCTBHS Ha
JKUBBIE OPraHU3MBbl OIPEIEICHHBIX BEIIECTB, IIOHMMAas CMBICI IOKA3aTels
MPEIEIbHON TOMYCTUMOW KOHIEHTPALIUH.
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23.02.08

[1K2.3
Ocy1iecTBIsITh
KOHTPOJIb
KauecTBa
TEKYIIETo
coJiepKaHus
nyTH,
PEMOHTHBIX "
CTPOUTENIbHBIX
pabort

[1K2.4
BeimonHsTh
paboThI o
MIPOCKTUPOBAHUIO
U CTPOUTEIBCTBY
JKEJIE3HBIX JIOpOT,
3eMJISTHOTO
MOJIOTHA "
HCKYCCTBEHHBIX
COOPYKEHHI.
[IK2.5.
Coburonath
TpeOoBaHUS
OXpaHbI
OKpPY’KaIOILIEeH
Cpenpl, OXpaHbI
Tpyaa u
IIPOMBIIUIEHHON
0e30macHOCTH
npu
CTPOUTENBCTBE U
JKCILTyaTaluu
KT,

- chopMHpoOBaTh NMpeACTAaBICHUSI 00 OCHOBHBIX KOHCTPYKIIMOHHBIX
MaTepuanax (MeTauibl, CIUIaBbI, TOJIUMEPHI, KOMIIO3UIIMOHHBIC MAaTEPUAITHI);
- chopMHpOBaTh MpEACTAaBICHUE O KOPPO3UU METAIUIOB, B T.U.
AIIEKTPOKOPPO3UHU O ICHCTBHEM Oy KIAIOMIMX TOKOB, U CIIOCOOax
3aIUTHI OT KOPPO3UHU PEIBCOB U PEIbCOBBIX CKPEIUICHU;

- chopMHpOBaTh MPEACTABICHUE O MPOBOJHUKAX DSJICKTPUYECKOTO TOKA H
TURIIEKTPUKAX, UX HCIIOIb30BAaHUH B JKEJIE€3HOJOPOKHOM OTpaciu;

- copMUpOBATH MIPEICTABICHUE O XUMUYECKUX UCTOUYHHUKAX TOKA.
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bemM TUCUMILUIMHBI U BUABI y4eOHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 78
B T.4.

OcHoBHOe cojiep:KaHue 70
BT. 4.:

TEopeTHYecKoe 00yueHue 50
B T.4. IPO(heCCHOHAILHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 18
MPAKTUYECKHUE 3aHITUS 20
B T.4. IPO(eCCUOHAIbLHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 8
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHne 6
MPUKJIAJTHOI0 MOIYJIfA)

BT. 4.:

TeopeTudeckoe o0ydeHue 2
NPAaKTUYECKUE 3aHATHS 4
IIpomexyTounas arrectaums (1udpdepeHIIMPOBaHHbBIN 3a4eT) 5
[IpodeccnoHalbHO-OPUEHTUPOBAHHOE COJIEPIKAHIE 41%
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2.2. TemaTu4eCKMH IJIAH M COACPKAHUE U CHUTIHHBI

HaunmenoBanmne Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccCHOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyeMble
. 'bEM YaCoB
pa3aesioB U TeM JadopaTopHble H MPaKTHYECKUE 3aHATHSI, IPUKJIATHONH MOTY.JIb KOMIIeTeHIIHH
1 2 3 4
OcHoBHOE coep:kaHue 70
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 8
Tema 1.1. OcHOBHOe coiep:KaHue 6 OK 01
Crpoenue aToMOB
XUMHIYECKHIX Teopernueckoe o0yueHue 4
DJIEMEHTOB U
pupoja . Ny
. CoBpeMeHHass Mojelb CTpoeHus aToma. CHMBOJMYECKHH S3BIK XUMHU. XUMHWYECKUHA JJIEMEHT.
XHUMHAYECKOH
OnekTpoHHas KoHUrypanus aroma. Krmaccupukanus XUMHUYECKHX 3JIEMEHTOB (S-, P-, d-3JeMEeHTHI). 2
CBSI3U
BanenTtHble 351€eKTpOHBI. BaneHTHOCTSD.
DONEeKTpOHHAasi MNPUPOJA XMUMHUYECKON CBSI3U. DJEKTPOOTPHULATENIBHOCTh. BuIbl XMMHYECKOl CBSA3M 2
(xoBaJIeHTHAas, MOHHAs!, METAJUINYECKasi, BOJIOPO/IHASA) U CIIOCOOBI €e 00pa30oBaHUs
IIpakTHYeckne 3aHATHA 2
Pemenne 3aganuii Ha HCHOOJNL30BAaHME XHUMHYESCKOM CHMBOJMKM M Ha3BaHUM COCOUHEHUH IIO
HOMEHKJIAType MEXJYHAPOJHOTO COI03a TEOPETUYECKOM W NPHUKIAAHOW XUMHUU W TPUBUAIBHBIX
Ha3BaHWUU JUIsl COCTABJICHUS] XUMHUYECKUX (DOPMYJT JBYXaTOMHBIX COCIWHEHUN (OKCHUIOB, CYIb(HIIOB,
TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUECKUX COCAMHEHUIN OTJEIbHBIX KJIACCOB. 2
[IpakTrueckue 3a7aHusl HA YCTAHOBIIEHUE CBSA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOINYECKUM HU3MEHEHHEM CBONCTB XMMHUYECKHX 3JIEMEHTOB U HUX COEJIMHEHHH B COOTBETCTBHH C
nojoxxeHueM [leprnoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHoOe coepxaHue 2 OK 01
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Ilepuonnueckun | TeopeTuueckoe odyueHue OK 02
3aKOH U TabJIMIa
JI.1. Menneneesa |[lepnonnyeckas cucrema xumudeckux ssemenTos J[. 1. Menneneesa. @U3MYECKUI CMBICIT

Ilepuoanueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKHUX

3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MTOJIOKEHUEM

XUMHUYECKOTro 3nemeHTa B [lepuonnueckoit cucreme. MupoBo33peHUYECKOE U HAy4YHOE 3HAYEHUE

[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssr .M. MenneneeBa. OTKpbITHE HOBBIX

XAMUYECKHUX DJICMEHTOB.

Pemenre nmpakTHKO-OpUEHTUPOBAHHBIX TCOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUYECKUX

3JIeMEHTOB «MeTaNTNYecKie / HEMETAUTHISCKUE CBOKWCTBA, 3JIEKTPOOTPULIATEIIHHOCTh XUMUYECKUX

AJIEMEHTOB B COOTBETCTBHU C MX JJICKTPOHHBIM CTPOCHHEM M MOJI0KEHHEM B TIEPUOUICCKON CUCTEME

xuMudeckux ayemeHToB .M. MeneneeBa»
Pa3znen 2. XumMuyeckue peakunu
Tema 2.1. Tumesr OcHOBHOe coep:kaHue OK 01
XUMHYECKUX 1IK 2.3.
peaxmit Teopernueckoe o0yueHue 2425

Knaccudukanus u TUIBI XUMUYECKUX peakluil ¢ ydacTueM Heopranuyeckux BemectB. Cocmagnenue
VpasHeHull peakyuii COSAMHEHUS, Pa3JIoKEHUs, 3aMEIIeHUs, 0OMEHa, 8 m.u. peakyull 20peHus,
OKUCTIEHUSA-B0CCMAHOBIICHUA.

VYpaBHEHUsI OKUCIEHUI-BOCCTaHOBIIEHU. CTeneHb okucaeHus. OKUCINTEND U BOCCTAHOBUTEND.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OkuciumenbHo-60CCMAHOBUMENbHbIE PEaKYul 8 NPUPoOe, NPOU3IBOOCEEHHBIX NPOYECCax 8
nymeeom Xo3Aucmee 1 JKU3HEAEATEeIbHOCTH OPTaHU3MOB

IIpakTHyeckne 3aHATHA

KonuuecTBeHHble oTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHM U PacCyeThl 10
YpPaBHEHUSAM XUMHUYECKUX peakuuii. Moyib Kak eIMHUIa KOJIMYEeCTBa BellecTBa. MossipHas Macca.
3aKOHBI COXPAaHEHHUs Macchl U dHepPruu. 3akoH ABoraapo. MomspHblii 00beM Ta3oB. OTHOCHUTETbHAS
IIJIOTHOCTB T'a30B.
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PacueTsl 10 ypaBHEHHSIM XWMHUYECKUX PEAKIHMi C HCIHOJIH30BAHMEM MAaCChl, 00beMa (HOpMaJbHBIC
YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA

Tema 2.2. OcHoBHOe coaepkaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
s mccommanmus u | 1€0OpeTHIeckoe o0yyenne 2 TIK 2.3.
WOHHBII OOMEH . 2.4,2.5
Teopus snekTpoauTudeckoit uccoruanuu. Mousl. dnexmponaumol, Hesiekmpoaumul. Peakuimm MOHHOTO ’
obmena. CocTaBiieHHE peaklil MOHHOrO OOMEHa IYyTeM COCTAaBJIEHUS UX IOJIHBIX U COKPAIEHHBIX 2
MOHHBIX yYpaBHeHUH. KHCIOTHO-OCHOBHBIE peaknnu. 3a/1aHusl Ha COCTaBJICHUE HOHHBIX PEaKIni
JlaGopaTopHble 3aHSITHSI 2
JIaGoparopHas paboTa “THIBI XUMUYECKUX PEaKIIUn”.
HccnenoBanue TUIOB (10 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCs BEIIECTB) U IPU3HAKOB 2
XUMHUECKUX peakuuid. [IpoBeneHue peakiuiit HOHHOT0 0OMEHa, onpeodenenue cpedbl 800HbIX
pacmeopos. 3alaHus Ha COCTaBJIEHHE HOHHBIX PeakLuit
KonTpouabnas
CrpoeHue BelecTBa U XUMUYECKHE PEeaKIIuu 2
padora 1
Pa3nean 3. CTpoeHue U CBOICTBA HEOPTAaHUYECKHX BelleCTB 14
Tema 3.1. OcHoBHOE coaepKaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHIKITATYPA U Teoperuueckoe o0yueHue 2 TIK 2.3,
CTpOEHHE . 24,25
HEOraHHUECKHX IIpenmer Heoprannueckoit xumuu. Kiaccuduxanus HeopraHuueckux BemiecTB. [IpocTsie U cl10kKHbIe :
BeriecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEMIECTB (OKCHIBI, THAPOKCUIBI, KHCIIOTHI, COJH). B3anMocBs3b
S HEOPraHMYEeCKUX BEUIeCTB. ArperaTHble COCTOAHUS BemecTBa. Kpucraamuueckue u amoppHbie
BEIEeCTBA. TUnvl KPUCMAIIUYECKUX PEUEMOK (AMOMHAA, MONEKYIAPHAS, UOHHAS, MEMANTU1ecKas). 2

3asucumocmsb guzuyeckux ceoUcme sewecmea om muna KpUCMaiiuiecKoll peuiemrku. 3aBUCUMOCTb
XMMHYECKON aKTHUBHOCTH BEIIECTB OT BHJa XMMUYECKON CBSI3HM M THUIA KPHCTAJUINYECKON PELIETKH.
[TpuurHBEI MHOTOOOpA3Ns BEIIECTB
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I[IpakTnyeckue 3aHATHS

Homenknarypa HeopraHmueckux BEIIEeCTB: Ha3BaHHE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (hOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYIIBI UCXOS M3 Ha3BaHUs BEIIECTBA MO MEKIYyHAPOTHOM
(MIOTTAK) mnm TpuBHAIBHOM HOMEHKIIATYPE.

Pemenne mpakTUYecKuX 3aJaHUN MO KIacCH(PUKAIMU, HOMEHKIAType M XHMHYECKUM (opmyram
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIbIM Tra3, aMMHaK, ramieHas
W3BECTh, HETaIlleHas! N3BECTh, MTUTHEBAS COA U IPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKHUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XuMuYecKoi HHpOpMAaIK (CPeICTB MacCCOBOM MH(pOopMaIuu, ceTh MHTepHET U IpyrHe).
[Touck nHpopMaIuu 1Mo Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. dusuko-
XUMHUYCCKUC
CBOMCTBaA
HGOpFaHI/I‘ICCKI/IX
BEIICCTB

OcHoBHOE CoacpKaHue

Teopernueckoe o0yueHue

Memannvl. Obwue usuyeckue 1 XUMAYECKHE ceoticmea memannos. CnocoObl MmomydeHus. 3HaueHue
METAJUIOB M HEMETAJUIOB B TPUPOAE U JKU3HEACATEIbHOCTH 4YeJIOBEKa W OpraHusMoB. Kopposus
Memanios: uobl KOppo3uu, cnocoobl 3auumsl Memaiios om KOppO3Uuu KOHCMPYKYUU U COOPYHCEHUT
nymegozo xossticmea. Kopposus noo oeticmsuem 611yx#coaroujux mokos

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxamus 1 HoMeHKIaTypa cCOeJUHEHU HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX IEMEHTOB B MIPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB (OKCHUJIOB, THAPOKCUIOB, KUCIIOT,
coJiel 1 Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHUM,
BBICHIMX OKCHJIOB U THAPOKCUJIOB

IIpakTHyeckue 3aHATHA

CocraBneHrue ypaBHEHMM XUMHUYECKHUX PEAKIMI C Yy4aCTHEM MPOCTBIX M CIOKHBIX HEOPTaHUYECKUX
BELIECTB: METAJUIOB MW HEMETAJUIOB; OKCHIOB METaJIOB, HEMETAUIOB M aM(OTEpPHBIX 3JIEMEHTOB;
HEOPTaHMYECKUX KHCIOT, OCHOBaHMA UM aM(OTEPHBIX THAPOKCUIOB, HEOPTaHUYECKUX COJIeH,
XapaKTePU3YIOIINX UX CBOMCTBA.

Pewenue npakxmuxo-opuenmuposannvix meopemuyeckux 3a0aHuli Ha CE0UCMEd, coCmaes, NnoayieHue u

OK 01
OK 02
IIK 2.3.
24,25
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be30nacHoe UCNONb308AHUE  BANCHEUUIUX HeopearHu4decKux eeuiecnme 6 5bzmy u npaxmuuecxoﬁ
OdesmenvbHoCmu uenoeexka, 6 m.u. npu cmpoumeilbCmee JHCele3nblx 00]702.

Tema 3.3. OcHOBHOe coiep:kaHue 2 OK 01
Nnentuduxanys OK 02
HEOPraHHYECKHX JlaGopaTopHble 3aHATHS 2 OK 04
Betects JIaGoparopHas pabota «peHTHUKAIIS HEOPTAHUIECKUX BEIIECTBY.

Pemenne sKkcriepuMeHTalIbHBIX 3a/lad [0 XUMHUYECKHMM CBONCTBAM METaUIOB M HEMETaIOB, IO

pacTo3HABAHMIO M IMOJIYYCHUIO COSTMHCHU METAJUIOB U HEMETAJLIOB. 5

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCHOJIb30BAaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,

XapaKTepHBIX KAYECTBEHHBIX peakiuii. KadecTBeHHBIE peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPHI-

aQHUOHBI, Ha KATHOH aMMOHUS
KonTtpoibHasn .

CBoiicTBa HEOPTAHUYECKUX BEIIECTB 2
pabora 2
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKUX BelIeCTB 26
Tema 4.1. OcHoBHOe coaep:xaHue 6 OK 01
Knaccudukanmus,
CTpoeHHe H Teoperuueckoe o0yueHue 2
HOMCHKJIATypa [TosiBNeHHe U pa3BUTHE OpraHUYECKON XUMHHM Kak Hayku. [IpenmeT opranndeckoii xumun. Mecto u
OpraHNHCCKUX 3HaYEHNE OPTAaHMYIECKONW XMMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XUMHUYECKOE CTPOCHHE KaK TMOPSJAOK COSIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJIEHTHOCTH.

OCHOBHBIE TOJIOKEHNS TEOPUN XMMHUYECKOTO CTPOCHHMsI OpraHnyeckux coequHeHnii A.M. bytieposa.

YrnepoaHblid CKeNeT OpPraHWYecKOW MOJEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTPOCHHS MOJICKYJI. FI30Mepus U H30MepHI. 2

[Monstne o QynkuuoHanbHoM rpynmne. Panukan. I[lpuHIUnel KiacCHPUKAUU  OpPraHUYECKUX
COeMHEHMI. MexayHapoaHasi HOMEHKJIATypa M [PUHLOWIBI HOMEHKIATypbl OpPraHUYEeCKHUX
coequHeHunii. [loHsTHEe 00 a30TCoONEpKalIMX COCIUHEHHSIX, OMOJOTHYECKH AaKTHBHBIX BEIIECTBAX
(yrmeBomax, >kupax, OelKax W JZp.), BBICOKOMOJIEKYJSPHBIX COCIWHEHUSX (MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO)
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I[IpakTnyeckue 3aHATHS

Homenknarypa OpraHMYecKHX COCIMHEHHUH OTHAENbHBIX KIJIACCOB (HACBHIIICHHBIC, HEHACBHIIICHHBIE U
apOMaTHYECKUE YTJIEBOJOPOABI, CIIUPTHI, (DEHOINBI, adbJIeTHABI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHHMYECKHUX BEUIECTB OTICIBHBIX
KJIACCOB, MCHOJB3YS WX HA3BaHHWA IO CHUCTEMAaTHYECKOM W TPHUBHAIBLHON HOMEHKIAType (ITHIICH,
alleTUIICH, TIIMLEPUH, PeHo, GOPMaIbACTH I, YKCYCHAs! KUCIIOTa, TIIUILIKH).

Pacuets! npocreiinieii opMyITbl OpraHHYECKOW MOJIEKYJIbI, HCXOIS U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPTaHHYECKHUX
COCIUHCHHI

OcHoBHOE CoacpKaHue

16

Teopernueckoe o0yueHue

10

OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COCAMHEHUH OTIENBHBIX KIACCOB (0COOEHHOCTH
KJ1accu()UKALUU 1 HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTMUYECKUH psal 1 obmas popmyna; U3oMepus;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI IOTYYCHNUS):

— npedenbHble Y2ne8o0opoobl (AIKaAHbl U YUKIOANKaHvl). [ openue memana Kaxk OOUH U3 OCHOBHBIX
UCMOYHUKO8 Menia 6 npomvluieHHocmu u ovimy. Hcnonvzosanue peakyuil 2opeHust yeie6000po0os 6
nymesom xozaiicmee. Ceolicmea npupooHviX yeae8000p0008, HAXOHCOeHUe 8 NPupooe U npumeHeHue
AIKAHO8;

— HemnpenenbHble (ATKeHBbI, aJKUHBI W AJIKaIUEHbI) M apOMaTUUYECKHE YTIeBOAOpOAbl. [ opeHue
ayemuieHa Kak UCMOYHUK 6bICOKOMEMNEPAMYpPHO20 NIAMEHU O/l C6APKU U Pe3KU Memaios, 8 m.4. npu
CMpoUumenbcmee Hcene3uvbix 00poe

OK 01
OK 02
OK 04
IIK 2.3.
24,25

- ApOMATUYCCKUC YTIICBOAOPOAbL

— KHUCIIOPOJICOAepKAIINEe COSAMHEHUS (CITUPTHI U (hEHOIIbI, KapOOHOBBIE KUCIOTHI M A(UPHI, aJTbICTHIbI
U KETOHBI, >KUPBI, YriaeBOibl). [IpakTudyeckoe NPUMEHEHHE STWICHIIUKOJSA, TIHIepUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameranbAeTHAd, YKCYCHONM KHUCIOTHL. Mpblla Kak COJMM  BBICIIUX
KapOOHOBBIX KHCIIOT. MoOoIIIMe CBOWCTBA MbLa

— a30TCOJIepXKaIlie COCIUHECHHs (aMHHBI W aMHHOKHCIIOTHI, Oenku). ['eHeTmdeckas CBsI3b MEXIY
KJIaCCaMM OPTaHUYECKUX COCAMHEHUH.
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Bvicokomonexynapuvie coeounenus (cunmemuyeckue 1 ONOIOTUIECKU-aKTUBHBIE). MOHOMED, TOJTUMED,
CTPYKTypHOE 3BeHO. [lonumepusayusi smuieHa KaK OCHOBHOE HANpABleHUue e20 UCNOIb308AHUSL.
IIpumenenue noaumepos npu cmpoumenbCmee HeeaesHvblx 00po2

IIpakTH4yeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEAMHEHUN OTAEIBbHBIX KJIACCOB (TPUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XMMUUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): IpeaebHble (aJIKaHbl U LIUKIIOAJIKaHbI),
HenpeaeabHble (AIKEHbI, aIKUHBI U aJIKaJJUeHbl) 1 apOMaTHUYECKUE YIIIEBOAOPOAbI, CHUPTHI U (PEHOIBI,
KapOOHOBBIE  KUCJIOTBI M 3QUpPHI, alIbJAETHABl U  KETOHbl, AaMHHbl M  aMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS. 3aJaHUsl Ha COCTaBICHUE YPaBHEHUN XMMMUYECKHX DPEAKLHH C
y4acTUEM OpPraHUYECKUX BEILECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

CocraBiieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM TIpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHUX COETUHEHUH OTHENbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YeHHs W Ha3BaHME OPraHMYECKHX COEJUHEHUN MO TPUBHAIBHOM WM MEXIYHApOJHON
CHUCTEMATUYECKON HOMEHKJIIATYpE.

Pewenue npaxmuxo-opueHmupo8annvlx meopemuyeckux 3a0aHuti Ha CEOUCMEA OP2AHUYECKUX
COeOUuHeNUli OMOeNbHbIX KNACCO8, 8 M.4. UCHONIb3YeMbIX 8 NYIMeBOM X03AlCmEe

JlabopaTopHas padora

JlabopaTtopHas pabota “IIpeBpareHus OpraHnYeCKUX BEIIECTB MIPU HATPEBAHHI .
[TonydeHue STUIEHA U U3yUYEHUE ero CBOMCTB. MoienpoBaHue MOJIEKYNT M XUMHUECKUX MTPEBPAICHHHA
Ha MpUMepe dTaHa, ITUJICHA, alleTHIICHA U JIp.

Tema 4.3.
Nnentuduxanus
OpraHUYECKUX

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

OK 01
OK 02
OK 04
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BEIIECTB, UX

Buoopranmueckue coenunenus. I[lpumenenne u Ouosormueckas posib yriueBoaoB. OKHCIEHHE

3Ha4YCHHE U JIJIEBOJOB — MWCTOYHUK OHHEPrUM KHUBBIX oOpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIOT.
IPUMEHEHUE B [IpeBpamenust OenkoB MU B opraHu3Mme. buonormueckue ¢yHknum OenkoB. buomormueckue
OBITOBOI U ¢byHKIMY kUpoB. Posib oprannueckoil XuMuu B pelieHUH npo0jieM MUIeBOi 6€30MacHOCTH
MIPOU3BOACTBEHHOMN
JEATENLHOCTH JlabopaTopHble 3aHATHSA
YCJIOBCKa " o )
JlaboparopHas pabota: “UneHTrdUKaNNsS OpraHHUECKUX COSAMHEHHUA OTICTBHBIX KJIACCOB
Wnentudukanus opraHMueCKUX COeIMHEHUN OT/EIbHBIX KIACCOB (Ha MPUMEpPE allbJeTUI0B, Kpaxmara,
YKCYCHOW KHCJOTBHI, O€IKOB M T.I.) C HCIOJb30BAaHHEM UX (PU3UKO-XMMHUYECKHX CBOWCTB H
XapaKTepHBIX KayeCTBEHHBIX peakiuil. [leHaTypauus Oenka mpu HarpeBaHud. L[BeTHbIE peakiuu
OenxoB. BO3HMKHOBEHHE AHAIMTHYECKOTO CHTHAJA C TOYKH 3PEHHUS XMUMHUYECKHX IPOLIECCOB IIPH
MPOTEKaHUU KaYECTBEHHON PEaKIINH, MO3BOISIIOIIEH UACHTU(PUIIMPOBATH MPEATIOKEHHBIE OPTaHUYECKHE
BelIEeCTBa
Konrpoannas CtpyKTypa 1 CBOICTBa OPraHU4YECKUX BELIECTB
padora 3 PYKTYP p
Pazneu S. Kunernyeckne 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui
CxopocTh OcHoBHOe coJep:kaHue OK 01
XUMHYECKUX OK 02
peaKIuii. IIK 2.3.
XUMHYECKOE 2425
paBHOBECHE
Teopernueckoe o0yueHue
Ckopocmb peaxkyuu, ee 3a8UCUMOCMb OM PA3IUYHBLIX DAKMOPOE: NPUPOObL peasupyioujux Geujecms,
KOHYEeHmpayuu peazupyiowjux eewecmes, memnepamypsvl U niowaou peakyuoHHOU HNOBEPXHOCHIU.
Tennosvie 3¢pghexmobi xumuyeckux peakyuii. IKk30- u IHOOMepMuyecKue, peakyuu.
OOpatumocTh peakuuid. XHUMHUYECKOE pPABHOBECHE U €ro CMEIIEHHWE IOJ JACUCTBUEM pazIUYHbIX
(bakTOpOB (KOHIEHTpAlMsl peareHTOB WM MPOIYKTOB pEaKINH, JaBIeHUE, TEMIIepaTypa) sl CO3/IaHuUs
ONTUMAJIbHBIX YCIOBUM MPOTEKaHUs XUMU4ecKux npoueccon. [Ipunnun Jle [larense
IIpakTHYeckne 3aHATHA OK 01
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Pewenue npaxmuxo-opueHmupo8anHvlX 3a0anuti HA AHAIU3 PAKMOPOS, GIUAIOWUX HA U3MEHeHUe OK 02
CKOPOCMU XUMUYECKOU PeaKyul, 8 m.4. ¢ NO3UYULL IKOJ02UYECKU YereCcO0OPA3ZH020 NO8edeHUsl 8 Oblmy u IIK 2.3.
mpyoo08ol 0essmelbHOCMU 8 YesX COXPAHEHUsL C80e20 300P08bsL U OKPYAICAIOuell NPUpPOOHOU CPeobi. 24925
N 4.2,
Pemienrie TNpakTUKO-OPHEHTHPOBAHHBIX 3aJaHUil Ha mnpuMeHenue mnpuHimna Jle-Illarense s
HAaXOX/ICHUS HAIpPABICHUS CMEIIECHUS PABHOBECHS XUMHUYECKOW peakiuu W aHanu3 (akTOpOB,
BIIUSIIONIUX HA CMEIICHUE XMMHYECKOTO PaBHOBECHS
Pa3neu 6. PactBopsI
Tema 6.1. OcHOBHOe coiep:KaHue OK 01
ITonsarue o OK 02
pacTBOpax IMpakTuyeckue 3a7aHus OK 07
PactBopeHne kak (U3MKO-XMMHYECKUU mporecc. PactBopel. CrocoObl MPUTOTOBIICHHS PACTBOPOB. IIK 2.3.
PactBopumocTh. MaccoBas moisi pacTBOpeHHOro BemecTBa. Cwmblci  nokasamens NpeoeibHO 2.4,2.5
O00NYCMUMOU KOHYESHMPAYUU U €20 UCHOIb306AHUE 8 OYEHKE IKOI0SUUeCKOU Oe30nacHOCmu nymesoco
Xo3s1cmaed.
Ilpasuna sxonoeuuecku yerecoobpasHo2o noeedenus 8 Obimy u mpyoosol OesimeIbHOCMU 8 YEJsX
COXpaHeHUsl c80e20 300P08bsl U OKPYICarowell nNpupooOHoU cpedbl, ONACHOCHb B030€lCEUsl HA HCUBbLE
OP2AHU3MbL ONPEOENICHHbIX e eCMS.
Pewenue npaxmuxo-opuenmupo8anuvix pacuemuvlx 3a0anull Ha pacmeopul, UCNOIb3yemble 8 ObIMOBOl
U NPOU3BOOCMEEHHOU OesIMENbHOCMU Yel08eKd, 6 M. 4. 8 NYMEeBOM XO3AUCMEe
Tema 6.2. OcHoBHOE coaep:xaHue OK 01
HccnenoBanue OK 02
cBoiicTB pacTBopoB [/IadopaTopHbIe 3aHATHS OK 04
IIK 2.3.
JlabopaTtopHas pabota «I[IpuroroBieHue pacTBOPOBY». 2425
Ilpucomosnenue  pacmeopos  3adauHoti  (maccosou, %)  KOHyeHmpayuu  (C  NPAKMUKO- he
OPUEHMUPOBAHHBIMU BONPOCAMU) U ONpedeNeHUue CPedbl B0OHBIX PACMBEOPOS.
Pemenwue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
IIpogeccnonaibHO-OPHEHTHPOBAHHOE COJAECPKAHUE (COAepKAHUE TPUKJIATHOT0 MOAYJIs)
Pa3nen 7. XuMmusi B ObITY U IIPOU3BOACTBEHHOI 1eATEJLHOCTH YeJ0BeKa OK 01
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XuMmus B ObITY U

OcHoBHOE coep:KaHue 6 OK 02
IIPOU3BOJCTBEHHON OK 04
ACATCIIBHOCTH Teopernyeckoe o0yuenune 2 OK 07
YeJI0BEKa 11K 2.3
Hoegetiwue oocmudicenus Xumuueckou HayKu U XUMU4ecKou mexnHoio2uu, 8 m.4. npu cmpoumensCcmee -
ocenesHvix O0opoe.  Ponb XUMUM B OOECIIEUEHHMM SKOJIOTUYECKOH, SHEPreTHYeCKOM W NHILEBOU 2.4,2.5
0€30I1aCHOCTH, pa3BUTHM MeIuLMHbL. [lpaBmia moucka M aHauu3a XUMHUYECKOH HH(pOpMalMU U3 2
Pa3IMYHBIX UCTOYHUKOB (Hay4yHas M y4eOHO-Hay4Has JIMTepaTypa, CpeACTBa MacCOBOM MH(popMaiuy,
cetb IHTEpHET)
IIpakTHYeckue 3aHATHA 4
Ilouck u ananuz Keiicog 0 NPUMEHEHUU XUMUYECKUX 6ewjecme U MeXHON02Ull ¢ yuemom 0yoyuel 5
npogheccuoHanbHolU OessmeIbHOCMmU NO CReYUaIbHOCIU
IIpedcmasnenue pe3ynomamoe pewenus Ketcos 8 popme MUnU-00KIa0a ¢ npezenmayuent 2
IIpoMe:xxyTOYHast aTTecTallUs M0 AUCHMILIMHE (AU epeHIMPOBAHHBIN 3a4eT) 2
Bcero 78
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecrneyeHHIo

Jns peanuzauuy OporpaMMbl  AUCIHHUILIAHBI JOJKHBI OBITH TPETyCMOTPECHBI
CIEeAyIOIUe CIeIHATbHBIC TOMEIICHUS: YYeOHbI KaOMHET XMMHUHU W/WIW Y4COHOM
XUMHUYECKOM JTabopaTOpUH.
O6opynoBanne yueOHOTO KaOUHETA:
- IOCAJI0OYHBIE MECTA MO KOJUIECTBY 00YUaIOIINXCS;
- pabouee MecTo mperoaaBaTes;
- KOMILIEKT Y4eOHO-HATJISTHBIX TTOCOOUM MO JUCIUIUIMHE « XUMUSD;
- Habop ToCyibl, 000PY/IOBaHUS U PEAKTHBOB ISl TIPOBEACHUS MPAKTUICCKUX PadoT,
JIEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA, JTA00PATOPHBIX OIBITOB 1 J1a00paTOPHBIX PadoT.

TexHnyeckue cpencTsa 00yyeHUs:

-  KOMIBIOTEp  C  JIMIEH3UOHHBIM  MPOTPAaMMHBIM  OO€CIEYEHUEM U
MyJIbTUMEIUANPOEKTOP; CIAWI-IPOEKTOp M BeO-kamepa, TteneBu3zop u DVD —
IIPOUTPBIBATEIIb.

3.2. HapopmanuoHHOe 0oOecnedeHne peau3auu NporpaMmmMbl
OcHoBHas auTEparypa

OcHoBHaA:

1. XuMus : y4eOHHUK JUIS CpeaHero mnpodeccHoHalbHOro 0o0pa3oBaHus /
1O. A. JleGeneB, 1. H. ®aneeB, A.M.T'ony6e, B.H.IllanoBan; mnox o6miei
penakuueii I'. H. ®aneeBa. — 2-e uza., nepepad. u momn. — Mocksa : M3naTenscTBoO
FOpaiit, 2023. — 431 ¢. — (ITpodeccuonansaoe oopazoBanue). — ISBN 978-5-9916-

7723-3. — Tekcr : oanexkrponneii  //  ObC  IOpaiit  [cait]. —
URL.: https://urait.ru/bcode/470929 (mata obpamenus: 17.08.2023).
2. Xaxanuna, T. 1. Opranuueckas XuMus : yueOHOE MOCOOuUE ISl CPETHETO

npodeccuoHanbHoro oopazosanus / T. Y. Xaxanuna, H. I'. OcunenkoBa. — Mocksa :
M3natensctBo IOpaiitT, 2023. — 396 c. — (IlpodeccuonanpHoe obOpazoBaHue). —
ISBN 978-5-534-00948-4. — Texkct : anexkrponubii // OBC IOpaiit [caliT]. —
URL.: https://urait.ru/bcode/468374 (nata oopamenwus: 17.08.2023).
JdonojaHuTebHaA:
3. Cwmapeirun, C. H. Heopranunueckas xumus. Ilpaktukym : yueOHO-

IpakTHYeCKoe Tocodue s cpeaHero  mnpod)eCcCHoHaIbHOro  oOpaszoBaHus /
C. H. Cmapeirun, H. JI. barnaBen, MW. B. JlalinakoBa. — MockBa : HW3marenscTBO
FOpaiit, 2023. — 414 ¢. — (IIpodeccuonanbaoe obpazoanue). — ISBN 978-5-534-
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03577-3. — Tekcr : omektponnwsni // OBC  Hpaut [cauit]. —
URL.: https://urait.ru/bcode/477871 (nata oopamenus: 17.08.2023).
4 Kamunckuii, B. A. Oprannueckass xumus B 2 4. Yactp 1 : ydeOHUK 151

cpeanero npodeccuoHaibHOro oopaszoBanus / B. A. KamuHckuii. — 2-e u3f., ucnp. u
non. — Mocksa : UsparensctBo FOpaiit, 2023. — 287 ¢. — (IIpodeccuonansuoe
oOpazoBanue). — ISBN 978-5-534-02909-3. — Texkcrt : snextponnsii // 3BC IOpaiit
[cafiT]. — URL.: https://urait.ru/bcode/453151 (mara oOpamenus: 17.08.2023).

5. CyBopoB, A.B. OO6mas u Heopranmueckas Xumus. Bompocel u 3amaud :

ydaeOHoe mmocobue miisi cpeaHero npodeccnoHanbHoro odpaszoBanus / A. B. CyBopos,

A. b. Hukonbckuii. — 2-e¢ u3a., ucnp. u jgon. — Mocksa : MznarensctBo FOpair,
2023. — 309 c. — (IlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-07903-6.
— Tekcr : AJIEKTPOHHBIN // ObC Opaiit [caliT]. —

URL.: https://urait.ru/bcode/474368 (nata oopamenus: 17.08.2023).
6. Hwuxombckuii, A.b. Xumus: yd4eOHWK U TIPAKTUKYM IS CPEIHETO

npodeccuonansHoro obpaszosanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepab. u gom. — MockBa: WMzmarensctBo FOpaiit, 2023.— 507 c. —
(ITpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-01209-5. — Tekct

anekTponnbiii // OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/471399 (nara
obpamenusi: 17.08.2023).

/.Meroauueckue YyKa3aHUsS 110 BBIMIOJHEHUIO JIA0OPATOPHBIX paldoT s
ctyneHtoB l-ro kypca. Xumusa H.A. ®enoposa; BTXKT — ¢puman ®I'bOY BO
PI'VIIC. — Bosrorpan, 2021. — Pexxum goctymna: 0P BTXKT — punuana PI'VIIC.

8.YuebHoe mocobue aisd CTYACHTOB MO IUCHUTUINHE XWUMHUS (IUTAKTHYECKHE

Matepuanbl s u3ydeHus TeMm YrieBomoponabl" u "Kucinopomocopepikaiue
opranudeckue coeaunenus")) H.A.®&nopoa; BTXKT — dumman OI'BOY BIIO
PT'VIIC. — Bonrorpan, 2021. — Pexxum noctyna: 0P BTXKT — ¢unumana PIT'VIIC.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
OBIIIEOBPA3OBATEJbHOM JUCIUITIJIUHBI

KoHTponb 1 oneHka pe3yabTaToB 00yUeHHUs! OCYIIECTBISETCS IMPErnoaaBaTeseM
B TIpollecce TMPOBEACHHUS TPAKTUYECKUX 3aHATAA UM JIaOOpaTOpPHBIX padoT,
TECTUPOBAHMS, A TAKXKE BBHITIOJHEHUS OOYYAIONIMMUCS WHIWBUAYAJIbHBIX 3aJaHUM,
IPOEKTOB, HCCIeAOBaHUN. Pe3ynbraTel O0O0Oy4deHHUs OINpeAessioT, YTo oOydarouuecs
JOJKHBI  3HaTh, TOHMMAaTh MW JEMOHCTPUPOBATH [0 3aBEPIICHUU HW3YyUYCHUSA
JTUACIUILIAHBI.

Jist popMupoBaHUsl, KOHTPOJS M OLEHKH PEe3yJbTaTOB OCBOCHHUS Y4eOHOI
JVCHUIUIMHBI UCIIONB3YETCSd CHCTEMA OLEHOYHBIX MEpPONPHUATHNA, NPEACTAaBISIOMIASL
co00l KOMITJIEKC y4eOHBIX MEPOTPUSTHI, COTJIACOBAHHBIX C Pe3yJbTaTaMu 00y4YEHUs

24


https://urait.ru/bcode/477871
https://urait.ru/bcode/453151
https://urait.ru/bcode/474368
https://urait.ru/bcode/471399

u chopmynupoBaHHpix ¢ yderom DPI'OC COO (mpeameTHbie pe3yabTaThl IO
nucturinae) u GI'OC CIIO.

OK/IK

Monyas/Pa3nen/Tema

PesyabTaT 00yuenuns

THunbl OLEHOYHBIX
MepOonpHUATHH

OcHoBHOe cogepkaHue

MOJIO)KEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHNYECKHUX IJIEMECHTOB
.. Menneneena

1 Pa3nes 1. OcHoBBI Popuymposats
0a30Bble MOHATHS H
CTPOEHHS BellecTBa
3aKOHbI XUMUH
1.1 |OKO01 CrpoeHue aToMOB CocraBnars xummnueckue |1. KoHTposibHOE 3a1aHue 10 TeMe
XUMHUYECKHX JJIEMEHTOB |(HhOpMyIibl coequHeHH B |«CTpOCHHE aTOMOB XMMHYECKHX
U TIPUPOJIA XUMUYECKOM |COOTBETCTBHH CO 3JIEMEHTOB U MPUPOIA
CBSI3U CTETIeHbIO OKHCIICHUS XUMHYECKON CBSZH.
XUMHUYECKHX 3JIEMEHTOB, |2. 3aauM Ha COCTaBICHHE
UCXOJS U3 BAJIGHTHOCTH U |XUMHUYECKUX QPOpPMYT
3JEKTPOOTPUIIATEIHHOCTU |IBYXaTOMHBIX COETUHEHUM
(oxcumoB, cynb(GUI0B, THIPUIOB
U T.1L.).
3. 3aaHus Ha UCIOJIb30BaHHE
XUMHUYECKON CUMBOJIUKU U
HA3BaHUN COETMHEHUI 110
HOMEHKJIAType MEXIYHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKITIATHON XUMUH U
TPUBUAIILHBIX Ha3BAHUM JIJIs
COCTaBJICHUS] XUMUYECKUX
(dhopMyJT IByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JPYTrUX HEOPTAaHUYECKUX
COEIMHEHUI OTJENbHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuil 3akoH 1| XapakTepu30BaTh 1. KonTponbHOE 3a7aHue 1o TeMe
OK 02 tabmauma J{.U. XHMHYECKHE DJIEMEHTHI B [«MeTaaeckue /
Menneneena COOTBETCTBUU C UX HEMETaJUIMUYeCKHE CBOMCTBA,

AJIEKTPOOTPHUIIATETHFHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C MX AJICKTPOHHBIM
CTPOCHUEM H TOJIOKEHHUEM B
MEPUOJUYECKON CUCTEME
XMMHYECKUX deMeHTOB JI. 1.
MeHnpaeneeBay.
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunnl OLEHOYHBIX
MeponpUusTHI

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHHE CBSI3H MEXKTY
CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB U MEPUOANIECKUM
N3MECHEHHEM CBOMCTB
XHUMUYCCKHX DJIEMECHTOB U HX
COEIMHEHUI B COOTBETCTBHH C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEePU3aALUI0 XUMHUECKHUX
9JIEMEHTOB: «MeTamnuyeckue /
HEMeTaIJInYecKe CBOMCTBA,
3JIEKTPOOTPUIIATEIHLHOCTD U
CPOACTBO K 3JIEKTPOHY
XHUMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C MX 3JICKTPOHHBIM
CTPOCHHUEM H TTOJO0KESHHUEM B
IIEPUOIUYECKON CUCTEME
XHMUYECKHX DJIEMECHTOB

J.1. MenneneeBa»

Pa3zgen 2. XumMmnueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

KonTtpoabHnas padora
«CTpoenue BelecTBa u
XHMHYECKHe PeaKnn

2.1

OK 01
OK 04
IIK 2.3.
24,25

Tuel XUMHUYECKUX
peakuuii

CocTaBnsTh peakuuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3aganus Ha cocTaBiIeHHE
YPaBHEHUH PEAKLUN:

— COeJIMHEHMsI, 3aMeIleHUS,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENBHO-
BOCCTaHOBUTENBHBIX PEAKIUH C
UCTIOJTb30BaHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.

2. 3a/1a4v Ha pacyeT MaccChl
BEIIECTBA WU 00BEMA

ra30B M0 U3BECTHOMY KOJIHMUYECTBY
BEIIIECTBA, MACCE WU 00BEMY
OJIHOTO M3 YYacCTBYIOIIUX B
pEeaKIny BEIIECTB; PacCUEThI
Macchl (00bEMa, KOJIMIeCTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunnl OLEHOYHBIX
MeponpUusTHI

€CJIM OJHO M3 BEIICCTB UMECT
IMpUMCECH

2.2

OK 01
OK 04
IIK 2.3.
24,25

DIEKTPOIUTHYCCKAS
IUCCOLMALNASA U HOHHBII
obOMeH

CocTaByATh ypaBHEHUS
XUMHYECKHX PEAKIIHH
HOHHOTO OOMEHa ¢
y4acTueM
HGOpFaHquCKHX BCIICCTB

1. 3amaHust Ha COCTaBICHUE
MOJIEKYJIIPHBIX U HOHHBIX
pEaKUHUii C y4aCTUEM KHUCIIOT,
OCHOBaHUI U COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHCJIOTHOCTH CPEIbl

2. JJabopaTtopHnas padota "Tumsr
XUMHYECKUX peakiui'

Paspnen 3. Crpoenue u
CBOliCTBa
HEOPraHu4eCKHX
BelIeCTB

HccnenoBath cTpoeHue u
CBOIICTBA
HEOPraHHYeCKuX
BellecTB

KonrtpoabHnas padora
«CBOMCTBa HEOPraHHYECKUX
BeLIeCTB»

3.1

OK 01
IIK 2.3.
24,25

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposarts
HEOpraHUYEeCKue
BELIECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. KonTpoJsibHOE 3a/1aHK€ 110 TEME
«Homenknatypa u Ha3BaHHe
HEOPTraHWYECKHUX BEIECTB UCXO/s
U3 UX XUMUIECKOU (hOPMYJIIBI HITH
COCTaBJICHUE XUMUYECKOI
(bopMyIIBI KCXO/ISI U3 HA3BaHUS
BEILECTBA 10 MEXITYHAPOIHOU
WU TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacueT MacCOBOM
J10J1A (MacChl) XUMHYECKOTO
3JIeMEHTa (COeAMHEHMUS]) B
MoJIeKyJie (cMecH).

3. lIpakTudeckue 3a1aHus 1Mo
KJIacCU(pUKaIlMU, HOMEHKJIAType U
XUMHYECKUM (hopmyrnam
HEOPTaHWYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IIpakTyeckue 3a1aHus Ha
OonpeAeIeHue XUMHYECKON
AKTHBHOCTH BEIIECTB B
3aBUCHMOCTH BHJIa XUMUYECKOM
CBSI3U U THTIA KPUCTAIUNTMYECKON
peleTku

3.2

OK 01
OK 02

Duznko-xuMHUecKue
CBOMCTBA

YcranaBnuBaTh
3aBUCHUMOCTH (DU3HUKO-

1. KontponbHOe 3a1aHue 1no teme
«OCco0EHHOCTH XUMUYECKUX
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
IIK 2.3. |[HeopraHM4ecKux XUMHYECKUX CBOWCTB CBOMCTB OKCHUJIOB, KHCJIOT,
24,25 |BewecTB HEOPraHMYECKUX BEIIECTB |OCHOBAaHUM, aM(POTEPHBIX
OT CTPOEHUS aTOMOB U TUIPOKCUIOB U COJIEI.
MOJIEKYJI, @ TaKXKe Tuna  |2. 3aJJaHusl Ha COCTaBJICHUE
KPUCTAIUIMYECKOMN YPaBHEHUN XUMUYECKUX PEAKIUN
peleTku C Y4aCTUEM IIPOCTBIX U CJI0KHBIX
HEOPraHWYECKHUX BEILIECTB:
OKCHJIOB METAJJIOB, HEMETAJJIOB U
aM(OTEpHBIX 2JIEMEHTOB;
HEOPraHWYECKHUX KHUCIIOT,
OCHOBaHMU ¥ aM()OTEPHBIX
THIPOKCUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBa U CIIOCOOBI OJTYyUYEHHUSI.
3. IIpakTHKO-OpHUEHTHPOBAHHbIE
TEOPETHUYECKHUE 3aJaHus Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHWYECKUX BEILECTB
3.3 | OK 01 Unentuduxanms Hccnenosate 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHuuyeckux KaueCTBEHHbBIC PEAKLIMK  |3a/JaHMs IO COCTABJICHUIO
OK 04 |Bewmects HEOPraHUYECKHUX BEIECTB |XMMUYECKHUX PEAKLUN C y4aCTHEM
OK 01 HEOPraHUYECKUX BEIIECTB,
OK 04 UCIIOJIb3YEMBIX JUISl KX
IIK 2.3. UJCHTU(UKAITIH.
24,25 2.Jlaboparopnas paboTa:
“Unentuduxanms
HEOPTraHWYECKUX BEIECTB”

4 Pa3nen 4. Ctpoenue u |McciaenoBars crpoenue u|Konrponbnas padora
CBOIICTBA cBoiicTBa oprannveckux («CTpoeHune u CBOMCTBA
OPraHu4eCKux BeIeCTB OPraHM4ecKHX BelecTB)
BeLIECTB

41 | OK 01 Knaccugukanus, Knaccudunuposartsb 1. 3amanus Ha cocTaBlIEHHE
IIK 2.3. |cTpoeHue n OpraHNYeCKHE BENIECTBA B |HA3BaHU OPraHUYECKHUX
24,25 |HOomeHkIaTypa COOTBETCTBUH C UX COCTMHEHUH TI0 TPUBUATLHOMN HIIH

OpTraHU4YCCKUX BCIICCTB

CTPOCHUEM

MEXKTyHapOHOMN
CHUCTEMaTUYECKON HOMEHKJIAType.
2. 3amaHus Ha COCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHUYECKUX BEIIECTB
OTJIENBLHBIX KJIACCOB.
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunnl OLEHOYHBIX
MeponpUusTHI

3. 3aauu Ha onpeeIeHue
npocreimen GopmyIibl
OpPraHUYECKON MOJIEKYJIbI, HCXOMs
13 2JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IIK 2.3.
24,25

CBolicTBa OpraHMYECKUX
COE€IMHEHUN

VcranaBiuBarth
3aBUCUMOCTH (DU3HKO-
XAMHUYECKHX CBOWMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3amaHust Ha COCTaBICHUE
ypaBHEHUN XUMUYECKUX pEaKIui
C y4acTHeM OpraHUYeCKHX
BEII[ECTB Ha OCHOBAHUU UX
COCTaBa U CTPOCHHUS.

2. 3ajaHus Ha COCTaBJIEHUE
YpaBHEHUN XMMHUUYECKUX PEAKIIUH,
WUTIOCTPUPYIOIINX XUMUYECKUE
CBOICTBA C yU€TOM MEXaHU3MOB
MPOTEKaHUs JAaHHBIX PEaKuil 1
TEeHETUYECKOM CBSI3U
OpPTraHUYECKUX BEIECTB Pa3HbBIX
KJIACCOB.

3. PacuerHble 3a1auu 1o
YpaBHEHUSM PEAKIINI C ydacTHEM
OpPTraHUYECKHUX BEILECTB.

4. JIaboparopHas paboTa
“IIpeBpalieHuss OpraHU4eCKUX
BELIECTB IIPU HArpeBaHUU"

4.3

OK 01
OK 02
OK 04
IIK 2.3.
24,25

Unentuduxarms
OpPraHMYECKUX BEILECTB,
UX 3Ha4Y€HUe U
MIpUMEHEHNE B OBITOBOM
Y IPOU3BOJCTBEHHOMN
JeSITEIbHOCTH YeJIOBEKa

Hccnenosath
KaueCTBEHHbIE PEAKIINU
OpraHuYECKUX
COCTUHEHUN OTHEIIEHBIX
KJIacCOB

1.IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJIJaHus 110 COCTABIICHUIO
XUMUYECKHUX PEAKLUN C y4aCTHEM
OpPTaHWYECKUX BEIIECTB, B T.4.
HCTIOIB3YEMBIX IS MX
WACHTU(PUKAIUHU B OBITY U
MPOMBILUIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaiiist OpraHnIecKux
COCIMHEHMI OTISIbHBIX KJIacCOB”

29




THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHI
5 Pa3nean S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME PA3JHYHbIX
TepMOAMHAMHUYecKHe |(aKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKAHUS XHMHYECKHX peaknui
XHMHYECKHX peakuui
5 |OKO0l CKopoCTh XMMMUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XMMHYECKOE |BIUSHUE KOHLIEHTPALlMM |TEOPETHUYECKUE 3aJaHUs HA
IIK 2.3. |paBHOBecHUE pearupyronux BelecTB U |aHanu3 (pakToOpOB, BIUAIOIIUX HA
2.4,2.5 TEMIIepaTypbl Ha CKOPOCTb |U3MEHEHHUE CKOPOCTH XUMHUYECKOU
XUMHUYECKHUX peaKIuii peakuuu. [IpakTuko-
XapakTepu3oBaTh OpPUEHTHUPOBAHHbIE 3a/1aHUS HA
BIIMSTHUE U3MEHEHUS npUMeHeHue npuHuuna Jle-
KOHLEHTpauuu Beulects, |lllaTenbe 11 HaxoXACHUS
peakuuu cpeasl u HaIpPaBJICHUS! CMEILEHUS
TEMIEpaTypbl HA PaBHOBECHS XUMUYECKON peaKuu
CMELIEHUE XUMUYECKOT0 |1 aHaiu3 (aKTOPOB, BIMUSIOLINX
paBHOBECHS Ha CMEIlEHUEe XUMHUYECKOTO
paBHOBECHS
6 HccaenoBaTs HCTHHHBIE
Pa3nes 6. PacTtBopsl pacTBOpHI € 32JaHHBIMHA
XapaKTepUCTHKAMU
6.1 | OK 01 IlonsaTue o pactBopax  |Pa3nuuyars HCTHHHBIE 1. 3amaun Ha IPUTOTOBIICHHE
OK 02 pacTBOpLI pacTBOPOB.
IIK 2.3. 2. I[IpakTHKO-OpHUEHTUPOBAHHbIE
24,25 pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
IIPOU3BOJCTBEHHOM AESITEIbHOCTU
YeJI0BEKa
6.2 | OK 01 HccnenoBanue croiictB |MccnenoBars (husnko- JlaGoparopHas paboTa
OK 04 |pacTtBOpOB XUMHUYECKHE CBOUCTBA “IIpuroroBieHue pacTBOPOB”
IIK 2.3. HUCTHUHHBIX pacTBOPOB
24,25
Il | lIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COepPKaHNe (CoAepKaHUe MPUKJIATHOT0 MOAY.JIs)
7 Pa3pnen 7. OuenuBarth nocJjieacTeus (3ammra Keica (¢ yuerom

Xumus B ObITY H
NPOU3BOACTBEHHOM

OBITOBOI U
NMPOU3BOACTBEHHOM

Oyayueil npogeccuoHaJIbHOM
AesITeJIbHOCTH)
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
AesiTeJIbHOCTH HAesITeJIbHOCTH YeJIoBeKa
YyejJ0oBeKa C MO3UIuH
IKOJIOTHYECKOMI
0e3onmacHocTH
OK 01 Xumus B ObITY U OnenuBats nocnencteus  |Keiic (¢ yuetom Oymymiei
OK 02  |mpou3BOJCTBEHHOU OBITOBOM 1 npodeccuoHaIbHON
OK 04 |nesaTenbHOCTH YEJIOBEKA |[IPOU3BOJICTBEHHON JESTEIIBHOCTH )
OK 07 NesATEeIbHOCTH UelioBeka ¢ |Bo3Mo)kHbIE TEMBI KEHCOB:
1IK 2.3. no3unuii sxonorudeckor | 1. «Kopposus Meramnos.
2.4,2.5 0e301MacHOCTH OcobeHHOCTH KOPPO3UOHHBIX

IPOLIECCOB U CIOCOOBI 3aIIUTHI OT
KOPpPO3UHU KOHCTPYKIIM,
COOPYEHHI U TIOJABUKHOIO
COCTaBa >KEJIE3HOU TOPOru».

2. «PecypcocoOeperaromniue
TEXHOJIOTHH IIPU CTPOUTEIBCTBE U
PEKOHCTPYKLIUU
HKEJIE3HOJOPOKHOTO ITyTH».

3. «X¥MHYECKHE NCTOUHUKH
JJIEKTPUYECKOTO TOKA U UX
UCIIOJIb30BaHUE B OBITY U Ha
TPaHCIIOPTEY.

4. «IIpuMeHeHue NoIMMepoB B
JKEJIE3HOAOPOKHON OTPACTIN».
5. «Metaiel B UCTOpUH
YeJI0BEYECKON LIUBUIIN3ALINH.
Ponp MeTamioB u criaBoB B
HAy4YHO - TEXHUYECKOM
porpecce.

6. «HanoTtexHoMOTMY 1
HaHOMaTepHabl B
JKEJE3HOAOPOKHON OTPACTIN»
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