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1. OBIIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCHUIIJIUHBI O.12 XUMMUSI

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
oOpa3oBareibHOM mporpaMmbl 1o  crneruaibHOCTH  38.02.01 DxoHOMHUKA M
Oyxrajarepckuii yuet (110 0Tpacisim)

TpymnoeMKoCTh TUCIUTTUHBI «XUMUS» Ha 0230BOM YPOBHE COCTAaBIIACT 78 4acos,
3 KOTOphIX 64 yaca — 0a3oBbli MOaysib (6 pasfaenoB) U 8 4acoB — NPUKIIATHOMN
Moaynb (1 paszmen), BKIIIOYAIOIIUMK MPAKTUKO-OPUEHTUPOBAHHOE  COJEpNKAHUE
KOHKPETHOU mpodhecCr Ui CHEeITUATbHOCTH.

[IpukiagHoit Moaysiab BKIIOYAaeT OoAWH pazaen. Pasmen 7 «Xumus B OBITY U
MPOU3BOJICTBEHHOM  JCSATENIbHOCTH  YENOBEKa»  pealm3yercsa Uil Bcex
npodeccuii/cnenuanbHOCTe Ha MaTephalie KEMCOB, CBSI3aHHBIX C JKOJOTUYECKON
0€30MacHOCThI0 U OIEHKOM  TOCJEACTBUNA  OBITOBOM W  MPOU3BOJICTBEHHOM
NEeATeNbHOCTH, MO0  OTpaciisiM  Oyaymied  npodeCcCHOHAIBHOW — JeATeIbHOCTU
00 yJaromuxcsi.

Ilepuon  oOyueHuss W  pacmpeneieHue I0  CeMecTpaM  OmpeesseT
oOpa3oBaTenbHasi OpPraHU3aIUsl CaMOCTOSTEIbHO, C YYETOM JIOTUKH (DOPMHUPOBAHUS
MPEIMETHBIX  pe3yjbTaToB, OOmMMUX W  TPOodEecCHOHANTBHBIX  KOMIIETEHIIUMH,
MEXKIIPEIMETHBIX CBA3€H C APYrUMU JUCHMUIUIMHAMU 00I1€00pa3oBaTeIbHOIO U
oO01enpodecCUOHAIBLHOTO IIUKIJIOB Y4€OHOT0 TIaHa.

1.2. Ilesn u uIaHUpyeMble pPe3yJabTAaThl 0CBOCHHMS IUCHHMILINHBI

1.2.1. Hean u 3a1a4m JUCUMIIJIMHBI

@OpMHUPOBAHUE Y CTYIECHTOB NPEACTABICHUS O XUMHYECKOM COCTABIIIOLIEN
€CTECTBEHHO-HAYYHON KAPTHUHBI MUpPA KaK OCHOBBI MPUHSATHUS PEIICHUN B HKU3HEHHBIX
Y MIPOU3BOJCTBEHHBIX CUTYALIMSIX, OTBETCTBEHHOIO IIOBEJACHUS B PUPOJIHON CpeELIE.

3agauyu JUCHUILVIMHBI:

1) chopmupoBarh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH cpele, LIEJOCTHOM HAay4YHOM KapTUHBI MUDA,
B3aMMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBISATH (POPMYJbl HEOPraHUYECKUX W OPraHUYECKUX
BEIIECTB, YPABHCHUSI XUMUYECKUX PEAKIIUN, OOBSICHITH UX CMBICI, UHTEPIIPETUPOBATH
pE3YyJIbTaThl XUMAYECKHUX IKCIIEPUMEHTOB,



3) cdopmMupoBaTh  HAaBBIKM  TPOBEACHUS  MPOCTEHINNX  XUMHYECKHX
AKCIEPUMEHTATBHBIX ~ MCCIICIOBAaHUNH C  COOJIIOJACHUEM TMpaBWil  OE30MacHOro
oOpaIleHus ¢ BEIIeCTBaMH | JIA0OPaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHHS MCIOJIb30BaTh HH(OpPMAIMI0 XHMHYECKOTO XapakTepa u3
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 COIIMAITBLHON U MPOU3BOJICTBEHHOM 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 - TOTOBHOCTH K TPYyAy, OCO3HAHHE IIEHHOCTH | OCHOBOITOJIATafONIME TMOHATHS (XHMHYECKHI D3JIEMEHT, aTOM, JJIEKTPOHHAs
CII0COOBI MacTepcTBa, TPYAO0II00HE; oboj04Ka 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, H30MEpHUsl, H30MEPbl, FOMOJOTHYECKU I
JEATEILHOCTH | CAMOCTOATENLHO BBITOJIHAT TAKYIO JIEATEILHOCTD; | PAI, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOI- U a30TCOAEPKAIIME COCIUHECHUS,
OPUMEHUTENBH | - HHTEPEC K pa3IMYHBIM chepam | OHOJOrHYECKH AKTHBHBIC BeIecTBa (YIIIEBOMBI, KHPBI, 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

3aJaBaTb

BOCCTaHOBUTEIBHBIE, 9K30-U AHAOTEPMUYECKUE, PEaKIMH MOHHOTO 0O0OMEHa),
pacTBOp, JJIEKTPOJIUTHI, HEITEKTPOIUTHI, JIEKTPOIUTHYECKAs TUCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTEIND, CKOPOCTh XMMHUYECKOH peaklUy, XUMUYECKOE
paBHOBECHE), TEOPUM M 3aKOHBl (TEOpUs XMMHUYECKOI'O CTPOCHUS
opranudeckux Bemects A.M. byriepoBa, Teopus 3JIEKTPOJUTHYECKON
auccouuanuu, nepuonndeckuii 3akon .M. MenneneeBa, 3aK0H COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMHH, (PAKTOIOTHYECKHE
CBEJIEHHs O CBOWCTBaX, COCTaBE, MOJYyYEHUU U O€30MacHOM HCIOJIb30BaHUU
BOKHEHIINX HEOPraHWYeCKUX M OpPraHUYeCKUX BeUIeCTB B OBITY H
IPAKTUYECKOM e TEeNbHOCTH YEIO0BEKa;

! YKa3blBalOTCA IMUHOCTHBIE U meTanpeameTHble pesynbTaTthl M3 @rOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHou dopme, bopmupyemble obLLeobpasoBaTeIbHOM

AVCLUMNANHOM

2 o
AvcumnavHapHble (NpeamMeTHble) pe3yabTaTbl YKa3blBAKOTCA B COOTBETCTBMU C METOAMKOW NPenoaaBaHua AUCLUMNINHDI




- BBISBIIATh 3aKOHOMEPHOCTH U TPOTUBOpPEYHUS B
paccMaTpUBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBHI B  JEATEIbHOCTb,
OIICHWBATh COOTBETCTBHE pPE3YJbTATOB IICIISIM,
OIICHUBAThH PUCKHU MOCIIECTBUN J1EATCIHLHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUN
KU3HEHHBIX MTPOOJIEM

0) 0a30BbIE HCCJIE0BATEIbCKHE TeHCTBHS:

- BJaJIeTh HaBBIKAMHU Yy4eOHO-MCCIIEI0BATENbCKOM
u MPOEKTHOM JIeSITeIbHOCTH, HaBBIKAMH
paspenieHus Ipoojem;

- BBISBIISITH TNPUYUMHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJM3UpOBaTh 3a/lauy, BBIIBUTaTh TUIIOTE3Y €€
pelIeHHs, HAXOIUThH apryMEeHTHI TS
JIOKA3aTelIbCTBA CBOUX YTBEP)KICHUMU, 3a]aBaTh
napaMeTpbl U KPUTEPUH PEIICHUS;

- AQHaJIM3UPOBATh IOJYYCHHBIE B XOJ€ PELICHUS
3a/lauyd pe3yJIbTaThl, KPUTUUYECKU OLEHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3MPOBATH W3MEHEHHE B
HOBBIX yCJIOBHUSX;

- YMETh MEPEHOCUTH 3HAHUS B TMO3HABATEIBHYIO U
MPAKTUYECKYIO 00J1aCTU KUZHEESITEIbHOCTH;

- yMETh MHTErPUpPOBATH 3HAHHUS W3 PA3HBIX
MPEeIMETHBIX 00JIacTei;

- BBABUTaTh  HOBBIE  HJICH,
OpUTHHAJIbHBIE MMOJIXOAbI U PEIICHHUS;
- CIIOCOOHOCTh MX UCIIOJb30BAaHHS B
IIO3HABATEJILHON M COLMAJIBHOM IPAKTUKE

npeajiaraTtb

- YMEThb BBIABJIATh XapAaKTEPHbIC NpPU3HAKM MU B3aUMOCBS3b H3YUYEHHBIX
MOHATUMN, IPUMEHATH COOTBETCTBYIOLIME ITOHATHS IIPU ONIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB U HUX IIPEBPALICHU;

BBIBIIITh  B3aUMOCBA3b  XMMHMUYECKMX  3HAaHUH C  MOHATHIMH U
MIPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;

- yMeTh UCHOJIb30BaThb HAUMEHOBAaHUS XUMHUYECKUX  COEIWHEHUM
MEXIYHApOJHOIO COK03a TEOPETHYECKOM U MNPUKIAJHOM XUMHM U

TpUBHAJbHbIC HA3BAHUS BXKHEUIIUX BEIIECTB (ITHUJICH, alleTUJICH, TJIUIIEPUH,
¢denon, ¢dopmanbaerui, YyKCycHas KHUCIIOTa, TJMIUH, YyrapHbld ras,
YIJIEKUCIIBIN a3, aMMHaK, ralnieHas u3BecTb, HeralleHasi U3BeCTb, IUThEBas
cofla U APYTUX), COCTaBIATH (OPMYJIbI HEOPraHMYECKHUX W OPraHUYEcKUX

BEIIECTB, YPAaBHEHUS XUMHUYECKUX pEAKIHUH, OOBSICHATh HMX CMBICI;
HOI[TBep)KZ[aTL XapaKTepHBIS XUMHUUYCCKHUC CBOﬁCTBa BCIICCTB
COOTBGTCTBYIOH_[I/IMI/I BKCHepI/IMCHTaMI/I 1 3aIIucCiaIMu ypaBHCHI/Iﬁ XUMHUYCCKUX
peaKkiLuii;

- YMEThb YCTAaHaBJIMBaTh NPUHAMJIEKHOCTb H3YUEHHBIX HEOPraHUYECKHX U
OpPraHMYeCKUX BEUIECTB K ONpPE/IeJICHHbIM KJjlaccaM U I'pylnaM COEAUHEHUH,
XapaKTEepU30BaTh UX COCTAB M BAXHEWIIME CBOMCTBA; ONPEAENATH BHJbI
XUMUYECKUX CBs3eH (KOBajieHTHasi, MOHHAs, METaJuIndecKasi, BOJAOPOIHAs),
THUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIIMPOBATH XUMHUYECKHE
peaxiuu;

- chopMHpOBaTH MPEACTABICHHUS: O XUMHYECKOH  COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KAPTHHBI MUpA, POJIM XUMHUH B NO3HAHWUU SIBJICHUU
npupoAsl, B (OpPMUPOBAHUM MBINIJIEHUS U KYJbTYypbl JIMYHOCTH, €€
(GYHKIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM ISl pelIeHHs MPaKTHUYECKUX
3aa4 U DKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO H
NPUPOAHOU CpEE;

- YMETh MPOBOAHWTH PACUETHl MO XUMHUYECKHM (QOopMylaM U ypaBHEHHSIM
XUMUYECKUX  PpEaKIHil ¢ HUCHONb30BaHWEM  (DM3MYECKUX  BEIUYUH,
XapaKTEepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HopMmasbHBIE YCIOBHS) Ta30B, KOJIMYECTBAa BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHBIE XMMHUUYECKME 3HAHUSA U NPUHATHUS PELICHHM B KOHKPETHBIX
JKA3HEHHBIX CUTYalLUsIX, CBA3AHHBIX C BELIECTBAMU U UX IPUMEHEHUEM




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

B o0J1acT¥ 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;

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOMN
KYJIbTYpbl KaK CpPEICTBa B3aUMOJCHCTBUS MEXIY
JIIOJIbMU U TIO3HAHUS MUPA;

- OCO3HAaHME IEHHOCTH HAy4YHOH JeATEeIbHOCTH,

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

OBinageHue  yHUBEPCAIBbHBIMH  Y4eOHBIMHU

MO03HABATEJbHbIMHU /1€ CTBUSIMU:

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/laBaTh TEKCTbl B pa3IMYHBIX (opmaTax 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 HH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUWA B PpEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpraHU3allMOHHBIX  3a7a4y C  CcOOJII0JIeHuEeM
TpeOOBaHMIT SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH,

- yMeThb IUIAaHUPOBATh M  BBINOJHATh XUMHUYECKUH  IKCIICPUMEHT
(mpeBpalieHUsi OpPraHWYECKUX BEIISCTB INPU HAarpeBaHWM, IOJYYCHHUE
ATUJIEHA U WU3yYEHUE €ro CBOWCTB, KaUE€CTBEHHBbIE PEAKIIMHM HA aJIbJETUIbI,
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  XJOPUI-aHWOHBI, Ha KATHOH aMMOHHS;  pPelaTh
JKCIepUMEHTaJbHbIe 3amaud 1o Temam "Mertamnsl" u "Hemetamnsl") B
COOTBETCTBHHM C TMPAaBHJIAMU TEXHHKH O€30MAaCHOCTU MpPU OOpAIEHUH C
BEIIECTBAMU U J1aOOPATOPHBIM O0OpPYIOBAaHUEM; MPEACTABIATh PE3yJIbTAThI
XHUMHYECKOT0 IKCIIEpUMEHTa B () OpPME 3alUCH YPaBHEHUM COOTBETCTBYIOIINX
peakiuii U HOpMyJIMPOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

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

- BJIAJICTh OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHUS BEIIECTB W

XUMUYECKUX  SIBICHUW  (HaOmoJeHue,  U3MEpeHHe,  OKCIEPHUMEHT,
MOJIEIMPOBAHUE);

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

XapaKTEPU3YIOINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasnbHBIE YCIIOBHS) Ta30B, KOJHMYECTBAa BELIECTBA; 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
0e30MMacHOCTH;

- BJIaACTh HaBbIKaMH PACIIO3HABAHUA U 3T THI
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
ee JIOCTIDKEHHIO: COCTaBISITh IUIAH JEHCTBUI,
pacrnpenesnsaTb pojid ¢ y4eTOM MHEHHMM y4aCTHUKOB
00CYXKIaTh pe3yibTaThl COBMECTHON pabOTHI;

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

- OCYLIECTBJIATH IO3UTHUBHOE CTPATErMYECKOE

MOBEJICHUE B PA3JMYHBIX CHTYAIHSIX, MPOSBIATH
TBOPYECTBO U BOOOpaxKeHHe, ObITh HHUIIMATHBHBIM
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 HU3Y4YEHHE €ro CBOMCTB, KaUECTBEHHbIE PEAKLMM Ha ajbJerujbl,
KpaxMmajl, YKCYCHYIO KHCJIOTYy; JeHaTypaiusi O€JIKOB Ipu HarpeBaHHH,
LBETHbIE pEaKLUUHU OEJIKOB; NPOBOAUTH pEAKUMM HOHHOIO OOMeHa,
OTIpeNeNsATh CPEeqy BOIHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMK HA CyIbdaT-,
kapOoHaT- M  XJOpPUIA-aHHOHBI, Ha  KATHOH AaMMOHHMS;,  pelaTh
AKCIIEpUMEHTANIbHBIE 3a7auu 1no Temam "Metauibl" u "Hemertamnsl") B
COOTBETCTBUM C IpaBUJIaMH TEXHHUKH O€30MacHOCTH MpH OOpalleHuu ¢
BEIIECTBAMU U J1aOOpaTOPHBIM 00OPYAOBAHHMEM; IPEICTABIATh PE3YJIbTAThI
XMUMHUYECKOT0 SKCIIEpUMEHTa B (popMe 3aMncu YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUpPOBaTh BHIBOIBI HA OCHOBE 3THX PE3Y/IbTAaTOB




Ha OLINOKH;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh 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 JKOJIOTUUECKON 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
YCTOMYMBOI'O pa3BUTHS YE€JIOBEUYECTBA;

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

DKOJIOTUYECKUE MOCIEACTBUS NPEANPUHUMAEMbBIX
JIeICTBUM, IPEIOTBpalaTh UX;

- pacmmpenue OIbITa
3KOJIOTUYECKOW HAIMPaBJICHHOCTH;
- 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 KYJbTypbl JIMYHOCTH, €€
(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 NEATEIHLHOCTH B IIEJIAX COXPAHEHUSI CBOETO 3/I0POBbS 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 COJAEPXKAHME OBIIIEOBPA3OBATEJIBHOM
JAUCHUITIJIMHBI «XUMMWS»

2.1. O06beM JUCUMILIMHBI U BUAbI Y4e0HOI padoThI

Bup yyeOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTe/IbHON NPOrPaMMBbI AMCHMIIINHBI 78

B T.4

OcHOBHOE co/iepKaHne 66

BT. 4.:

TEOpeTHYeCcKoe O0yueHHE 46
IIPAKTUYECKUE 3aHATUS 20

IIpodeccnoHaATBLHO-OPHEHTHPOBAHHOE COePKRaAHNE (COMEpPKAHUE

NMPUKJIATHOTO MOTYJIS) 10
BT. 4.:

TeopeTHuecKoe o0yueHue 6
MPaKTUYECKUE 3aHATHUS 4
IIpome:xyTouHasi arTecTanus (3a4yer) 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
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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
COEAMHEHMS (CMHTETHUYECKHE U OMOIOrMYeCcKU-aKTHUBHBIE). MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO.
[TonmmMepu3anus 3TUIEHa KAK OCHOBHOE HAIIPABJICHUE €r0 UCIIOIb30BaHHUS.

I'eneTnueckas CBA3b MEXY KJIACCAMHU OPTaHUYECKUX COCAUHEHUN

HpaKanecmle 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. [IlpumeHneHnue u Ouosorndyeckas pojb YriieBoaoB. OKuciieHHe
yIIA€BOJOB — WCTOYHUK DSHEPrUM JKUBBIX OpraHusmMoB. OOJacTM NpPUMEHEHUS aMHUHOKHUCIOT.
[IpeBpamienuss OenkoB mnuum B opraHuzMe. buosormyeckue ¢QyHkuun OenkoB. buonmormyeckue
(GbyHKIIMK XKUPoB. PoJib OpraHnYecKoil XMMHUH B PEIICHUU TTPOOJIEM MUIICBO 0€30IMacHOCTH

OK 01
OK 02
OK 04
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MPOU3BOJICTBEHH O
NEeATENIbHOCTH
YeoBeKa

Ponp opraHmueckodl XUMUH B PEIICHUH IPOOJEM JHEPreTHYECKOM O€30MacHOCTH, B Pa3BUTHUH
MEIUIMHBI, CO3JJaHUU HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHUKOB YHEPTrUU (aJIbTEPHATUBHBIC HCTOYHUKH
sHeprun). OnacHOCTh BO3/ACHCTBUSA HA KUBBIE OPraHU3Mbl OPTaHUYECKUX BEIIECTB OT/IEIBLHBIX KJIaCCOB
(YyrmeBomopoabl, CIUPTHI, (HEHOJBI, XJIOPOPTaHUYECKHUE MPOU3BOMHBIC, aJbJACTUIIBI U JP.), 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 KOHIIGHTpAallMM pearupyrolux BeleCTB, TEMIEPATypbl M IUIOIIAJM PEAKIMOHHONW IOBEPXHOCTH.
TennoBbie A3 PEKTh XUMUUECKUX PEAKIUI. DK30- U SHIOTEPMUY ECKUE, PEAKIIUH.
O6patuMocTs peakuuii. XMMHUYECKOE PABHOBECHE W €ro CMEIEHUE MOJ JEHCTBUEM pa3lIMYHBIX
(akTOpOB (KOHILIEHTPALIMS PEareHTOB UM MPOAYKTOB PEaKIIMH, JaBJICHUE, TEMIIEpaTypa) AJis CO3AaHUS
ONTUMAaIbHBIX YCIOBUM MPOTEKaHUs XUMUUYECKUX npoiieccoB. [Tpuniun Jle [Hlarenne
I[IpakTHyeckue 3aHATHUSA OK 01
OK 02
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUN Ha aHann3 (aKTOPOB, BIMSIOIMIMX HA H3MEHEHUE
CKOPOCTH XUMHUYECKOW peakiiu, B T.4. C MO3ULUN IKOJIOTUYECKH 11€7eCO00pa3HOro MoBeIeHUs B OBITY
U TPYJOBOM JESITENbHOCTU B LEJIIX COXPAHEHUS! CBOETO 3710POBbS U OKPYKaIOIIeH MPUPOTHOM cpeibl.
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
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[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 mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 33JIaHUN Ha PACTBOPHI, HCIOJIE3YEMbIE B OBITOBOU

Y MIPOU3BOJICTBEHHOMN JE€ATEIBHOCTH YEI0BEKA
IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COAEPKAHUE NPUKJIATHOTO0 MOLYJIs)
Pazgen 7. Xumusi B ObITY H IPOU3BOACTBEHHOI JesITeIbHOCTH YeI0BeKA 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 9KOJIOTMYECKOM, IHEPreTHIECKON U MUILEBON 0€30MaCHOCTH, Pa3BUTUU MeIUIMHBL. [IpaBuia moucka 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,
MUNETKU-KANeIbHUIIBI, TEPMOMETPHI, MUKPOCKOI, JIYIIbI, IPEAMETHbIC U TOKPOBHbIC
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 mui, mabopaTopHble W/WiAM aHamUTUYECKHE 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 Ie€YaTHbIE W/WIU DJIEKTPOHHBIE 0O0pa30BaTENbHbIE U
MH(OpPMAIIMOHHBIE  pECcypchl,  PEKOMEHJOBaHHbIE  JJsI  HWCIOJb30BaHUS B
00pa3oBaTeILHOM IPOLIECCE, HE CTaplle S5 JIET C MOMEHTA U3AaHMUs.
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2. PexoMeHiyeMble Tie4aTHbIC U3IaHMS MO peanu3anuu 0011eo0pa3oBaTesbHON
JTUCITUTUIMHBL TIPEJCTABICHBI B METOAUYECKUX PEKOMEHAAIUSAX TIO0 OpraHu3aIuu
o0y4eHus.

3.3. UapopmanmonHoe odecnevyeHne peajin3anuu mp orpaMmmbl

Ilepeyenbp pexoMeHayeMbIX Yy4eOHbIX wu3gaHui, HWHTepHeT-pecypcos,
JAOIOJTHUTEIbHOM JIUTEPATyPbl

OcHoBHas iuTEpaTypa:

1. Xumus 10, 11 kmacc. INadbpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A. —
Mockga: IIpocsemenue, 2022.

2. Xumus. 3afadyHuK: ydeOHOe mocoOue sl cpelHero npodecCUOHAIBLHOTO
obpasopanus / 10. A. JlebeneB [u np.]; mox obmeit pemakumeit I'. H. daneeBa. —
Mocksa: U3patensctBo FOpaiit, 2020.

3. Xumus: y4eOHUK I cpefHero mpodeccuoHaabHoro obpasosanus / FO. A.
Jlebenes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBai; nmox oOmieit penakiueit I'. H.
daneeBa. — 2-¢ u3., mepepad. u gomn. — Mocksa: M3natenscto FOpaiit, 2020.

JlonotHUTEIbHAA JTUTEPATYpA:

1. MapreiHoBa, T. B. Xwumus: y4eOHUK M TNPAKTUKYM [JII CPEIAHETO
npodeccuonanbHoro oopazosanus / T. B. MaprteinoBa, . B. ApramonoBa, E. b.
I'omyHoB; mom obOmiei penakmmeit T. B. MapTeiHOBOW. — 2-¢ W3Ad., UCHp. W JOM. —
Mocksa: U3parenbctBo FOpaiit, 2020.

HNHuTepHeT-pecypcesl:

1. www. krugosvet.ru /yauBepcaiibHas sHIHKIoneaus «Kpyrocsery /

2. http:// sciteclibrary.ru /HayuHo-TexHn4eckas ouodarorexa/

3. www.auditorium.ru /6ubmmorexa HHCTUTYTa «OTKPBHITOE OOLIECTBOY /

5. www. interneturok. ru («Bumeoypoku mo mpeaMeraM IIKOJbHOU
MIPOrPAMMBbID»).

6. www. chemistry-chemists. com/ index. html (snexrponHsBIi >KypHaN
«XUMUKU U XUMHSI»).

7. www. hemi. wallst. ru («Xwumwust. OO6pa3oBaTeNbHBINA CANT IS IIKOJIBHUKOBY).

8. www.alhimikov.net (O6pa3oBaTebHBIN CAUT AJIS NTKOJTHHUKOB).

9. www.chem.msu. su (QnexkTponHast OuOIMOTEKA IO XUMUU).

10. www. hvsh. ru (xypHan «XuMus B IIKOJIE»).

11. www.hij.ru (kypHan «XUMHUS U KUZHBY).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOBPA3OBATEJIBHOM JUCIIUIIIUHBI

KonTtponb u o1jeHka pe3yabTaToB OOY4EHUsI OCYIIECTBISACTCS MpernoaaBareiieM
B IpoIecce
TECTUPOBAHMSI, A TAKXKE BBIMOJHEHUS OOYYaAIOMIUMUCS WHIWBUIYaTbHBIX 3aJIaHUM,

NPOBEICHUS] MPAKTHYECKUX 3aHATUH U J1abopaTOpHBIX pador,
IPOEKTOB, McceloBaHUM. Pe3ynbTaThl 00ydeHMsI ONpENeNsioT, 4TO Oo0ydaromuecs

JTOJDKHBI  3HATh, TIOHUMATh M JEMOHCTPUPOBATh 110 3aBEPIICHUH HW3YYCHUS
JUCITUTUTNHBI.

st popmupoBanHusi, KOHTPOJISI M OILEHKH DPE3yJbTATOB OCBOCHHS Yy4eOHOU
JTUCITUTIIMHBI MCTIONB3YETCS CHCTEMa OIEHOYHBIX MEPOIPHUSATHN, MPEICTaBIISIONIAsN
cO000M KOMIUTIEKC Y4E€OHBIX MEPONPHUATHI, COTIIACOBAHHBIX C Pe3yJIbTaTaMU OO0 YUCHHSI

u chopmymupoBanHbeix ¢ ydetom DPI'OC COO (mpenMerHble pe3yiabTaThl IO

nucturiiae) u @I'OC CIIO.
Ne | OK/TIK | Moayas/Paznen/Tema | Pesyabrar o0ydeHus THIIBI OLEHOYHBIX
MepONpPHUATHIA
| | OcHoBHOE conep:kaHue
1 Pazgea 1. OcHoBBI DopMy1HPOBaATh
CTPOEeHHs BellecTBa 0a30Bble MOHATHUS U
3aKOHbI XUMHH
1.1 | OK 01 CtpoeHue aToMOB CocraBnsate xumuyeckue | 1. Tect «CTtpoeHue aToMoB
XUMUYECKUX (bOpMyIIBI COETMHEHUH B | XUMHYECKHX SJIEMEHTOB U
9JIEMEHTOB U MPUPOJIa | COOTBETCTBUU CO MIPUPOAA XUMUYECKON CBSI3M».
XUMUYECKOHN CBSI3U CTEMEHBIO OKUCIIECHUS 2. 3amauu Ha COCTaBIICHUE
XUMHUYECKUX PJIEMEHTOB, | XUMUYECKUX (HOpMYyIT
UCXOJSl U3 BAJIGHTHOCTH | IBYXaTOMHBIX COECAMHEHUIN
u (oxcuaoB, Cynb(GUI0B, THAPHIOB
AMEKTPOOTPUIIATEILHOCT | U T.IL.).
u 3. 3aaHus Ha UCMIOJIb30BaHUE
XUMHUYECKON CHUMBOJIMKH U
Ha3BaHUI COCIMHEHUH T10
HOMEHKJIAType MEXIYHapOIHOTO
COK03a TEOPETUUECKON U
MPUKJIAJHON XUMUU U
TPUBUAJIBHBIX HA3BAaHUU IS
COCTAaBJICHUSI XUMUYECKUX
(hopMyJ IByXaTOMHBIX
COEIUHEHUM (OKCUIOB,
Cynb(pUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPraHUYECKUX
COEJIMHEHUN OT/IEJIbHBIX KJIACCOB
1.2 | OKO01 [Iepuognyeckuii 3aKkoH | XapakTepu3oBaTh 1. Tect «MeTtanauueckue /
OK 02 u Tabmuna J[.1. XUMHUYECKHUE FJIEMEHTHI B | HEMETaJUINYECKUE CBOMCTBA,
MenneneeBa COOTBETCTBHH C UX ANEKTPOOTPULIATENEHOCTh U
MOJIOKEHUEM B CPOJICTBO K DJICKTPOHY
MEPUOUIECKON CUCTEME | XUMHUYECKUX IJIEMEHTOB B
XUMUYECKUX IJIEMEHTOB | COOTBETCTBHE C X DJIEKTPOHHBIM
1. Menneneesa CTPOEHHEM U IIOJIOKCHUEM B
MIEPUOJUYECKON CUCTEME
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XHMHUYECKuX 3yeMmenToB .M.
MengeaceBay.

2. [IpakTHueckue 3a1aHus Ha
YCTaHOBJICHUE CBSA3U MEXKY
CTPOCHHEM aTOMOB XUMHYECKUX
3JIEMEHTOB U MEPUOIUUECKUM
W3MCHEHHUEM CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX
COCIMHECHUM B COOTBETCTBHUU C
nosioxenueM Ileprnonnueckon
CHCTEME.

3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a1aHUS HA
XapaKkTepu3aluio XUMUYECKUX
2JEeMEHTOB: «MeTtaumueckue /
HeMeTaJJINUSCKHUE CBOMCTBRA,
AIEKTPOOTPHULATEIBHOCTD U
CPOICTBO K 3JIEKTPOHY
XHMHUYECKHUX DJICMEHTOB B
COOTBETCTBHE C X IJIEKTPOHHBIM
CTPOCHHUEM U TOJIOKECHUEM B
MEePUOANYECKON CUCTEME
XHMHYECKUX DIIEMCHTOB

.. Mennenecepay

2 Paznen 2. XapakTepu30BaTh KounTtpoabnast paGora
Xumuyeckue THUIBI XUMUY€CKHX «CTpoeHue BelecTBa U
peaknumn peakuuii XHMHU4YeCKHe peakunmy

2.1 | OK 01 Turbe XuMu4YecKknx CocTaBisaTh peakuuu 1. 3agaun Ha cocTaBieHHE
OK 04 peakuui COCIMHEHUS, YPaBHEHUH PEaKINN:

pas3noxeHusi, oOMeHa, — COEIMHEHNUS, 3aMELEHMUS,

3aMelICHNUS, pasiiokeHusi, 0OMeHa;

OKHCIIUTEIbHO- — OKHUCIIMTENIbHO-

BOCCTaHOBUTEIIbHbIE BOCCTaHOBUTENIbHBIX PEaKIIHi C

peaKIu UCIOJIb30BaHUEM METO/1a
AIIEKTPOHHOr0 OajaHca.
2. 3ajauy Ha pacyeT Macchl
BEIIECTBA UM 00BbEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIlleCTBA, MACCE
Wi 00bEMY OTHOTO U3
y4acTBYIOIIMX B pPEaKLUU
BEMIECTB; PaCUETHI
Macchl (00bEMa, KoTMYecTBa
BEIIECTBA) POAYKTOB PEAKIIHH,
€CJIM O/IHO U3 BEIIECTB UMEET
MIPUMECH

2.2 DNEKTPOIMTUYECKAS CocraBisTh ypaBHEHUS 1. 3aganus Ha cocTaBlieHUE

JIUCCOLAALUS U
WOHHBIN OOMEH

XUMUYECKUX PEaAKIIUU
HOHHOI'0 0OMeHa ¢
y4acTHEM
HEOPraHUYECKUX
BEIISCTB

MOJIEKYJIIPHBIX U HOHHBIX
peaKuuii ¢ y4acTUEM KU CIIOT,
OCHOBAHUM U COJIEH,
YCTaHOBJICHUE U3MEHEHUS
KHUCIIOTHOCTH CPEJIbI

2. JlabopaTopHas pabota "Tumsl
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XUMUYECKUX peakiui"

Pasznen 3. Crpoenue u
CBOICTBA
HEOPraHMuYecKux
BeIEeCTB

HccnenoBarpb cTpoeHue
M CBOJiCTBa
HEOPraHu4YeCKHX
BelIecTB

KonTtpoabHas padora
«CBOHCTBa HEOPTAHNYECKUX
BeleCTB)»

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHE
HEOPraHU4YECKUX
BCIIICCTB

Knaccuguuuponatsb
HEOpraHMYEeCcKHe
BellleCTBA B
COOTBCTCTBHHU C UX
CTpOEHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTAaHUYECKUX
BEIIECTB UCXO/S U3 UX
XUMHYECKOH (popMyIIBI WITH
COCTaBJIEHUE XUMHYECKOU
(hOpMYITBI UCXOI U3 HA3BAHUS
BEMIECTBA MO MEXAYHAPOTHON
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MaccoBOM
J07HM (MaccChl) XUMHYECKOT O
srieMeHTa (COeTMHEHUs) B
MoJieKyJie (cMech).

3. IIpakTrueckue 3a1aHus 1Mo
KiaccupuKauu, HOMEHKIAType
U XUMHYECKUM (hopMyiam
HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. IlpakTUuecKue 3aaHus Ha
ompeaeIeHrne XUMUYECKON
AKTUBHOCTH BEILECTB B
3aBUCUMOCTH BHJIa XUMUYECKON
CBSI3M U TUTIA KPUCTAIITMIECKOM
pEIIeTKH

3.2

OK 01
OK 02

DuU3NKO-XUMHUYECKHE
CBOICTBA
HEOPraHUYECKUX
BEIIECTB

YcTaHaBnIMBaTh
3aBUCUMOCTH (PU3UKO-
XUMHYECKHUX CBOMCTB
HEOPraHUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a
TaxKe THIIA
KpUCTAJITNYECKOM
pelmeTKu

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOMCTB OKCHOB,
KHCIIOT, OCHOBaHHUH,
aM(OTEPHBIX TUIPOKCHIOB U
CoJIEN».

2. 3amaHus Ha COCTaBJICHUE
YPaBHEHUI XUMHUYECKUX
peaKuuii ¢ y4acTUEM MPOCTHIX U
CIIOKHBIX HEOPTraHUYECKUX
BEIIECTB: OKCUJIOB METAJUIOB,
HEMETaJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCIIOT, OCHOBAaHUM U
aM(bOTEpHBIX THAPOKCHIOB,
HEOPraHUYEeCKHUX COJIeH,
XapaKTepU3yIOIINX X CBOMCTBA
U CIIOCOOBI MOJTy4EHHUS.

3. [IpakTHKO-OpHUEH TUPOBAHHBIE
TEOPETUYECKUE 3ajaHusl Ha
CBOWCTBA U I1OJIy4CHHE
HEOPraHWYECKUX BEIIECTB
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3.3 | OK01 Nnentuduxanus Hccnenosath 1. ITpaK THKO-OPUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX Ka4eCTBEHHBIC PEAKIIUU | 3aJaHU 110 COCTABICHUIO
OK 04 BEILECTB HEOPraHUYECKUX XUMHUYECKUX PEAKIUH C
BEILIECTB y4acTUEM HEOPraHUYEeCKUX
BEIECTB, UCIOJIb3YEMBIX JJI UX
UJICHTH(DUKALIIH.
2.JIabopaTopHas pabora:
“UnenTrdukamnms
HEOPraHWYECKUX BEUIECTB”
4 Pa3znen 4. Ctpoenue u | UccaenoBarb crpoenne | Konrpoabnas padora
CBOMCTBA U CBOiiCTBa «CTpoeHue U CBOIicTBA
OPraHU4ecKux OpPraHU4YecKMX BelleCTB | OPraHu4ecKHX BelecTB»
BelleCTB
41 | OK01 Knaccuduxkanus, Knaccupunuposats 1. 3anaHus Ha cocTaBlIeHUE
CTpOEHHUE U OpraHUYecKHe BEIeCTBAa | HAa3BAHUN OPraHUYECKUX
HOMEHKJIATypa B COOTBETCTBHUH C UX COEMHEHUM 110 TPUBUATHHON
OpPraHUYECKUX CTPOEHUEM WM MEXyHapOIH O
BELIECTB CHUCTEMaTH4ECKOM
HOMEHKJIaType.
2. 3anaHus Ha COCTABIICHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (GOpMYJI
OpPraHUYeCKUX BEIECTB
OTJEJIbHBIX KJIACCOB.
3. 3amauu Ha omnpeneseHue
npocreimei GopMyJIbl
OpPraHUYECKON MOJIEKYIIBI,
UCXO/Is U3 3JIEMEHTHOI O COCTaBa
(8 %)
4.2 | OKO01 CaoiicTBa YcranaBiauBaTth 1. 3aganus Ha cocTaBlieHUE
OK 02 OpraHUYECKUX 3aBUCUMOCTb (PU3HKO- YPaBHEHHUM XUMUYECKHX
OK 04 COCIMHECHUN XUMHUYECKUX CBOWCTB peaKuuii ¢ ydacTuEM

OPraHn4CCKHX BCIICCTB
OT CTPOCHUA MOJICKYJI

OpPraHMYECKUX BEIIECTB HA
OCHOBAaHMH MX COCTaBa U
CTPOEHHUSI.

2. 3agaHus Ha COCTABIICHUE
YPaBHEHUI XUMHUYECKUX
peaKuuid, HIUTFOCTPUPYIOIIUX
XUMHUYECKUE CBOWCTBA C YUETOM
MEXaHU3MOB ITPOTEKAHHUS
JAHHBIX peaKkui U
F€HEeTUYECKOU CBS3U
OpPraHMYECKHUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacueTHble 3a1a4u 110
YPaBHEHMSM pEeaKLUil ¢
y4acTUEM OPraHMyYeCcKHUX
BEIIECTB.

4. JlabopaTopHas paboTa
“IIpeBpalieHns OpraHM4ECKUX
BEIIECTB IPX HATPEBAHUU"
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4.3 | OK01 Nnentuduxanus Uccnenosath 1.ITpakTUKO-OpUEHTUPOBAHHbIE
OK 02 OpraHUYECKUX Ka4eCTBEHHBIC PEAKIIUU | 3aJaHU 110 COCTABICHUIO
OK 04 BCILIECTB, UX 3HAYCHUE | OPraHUYECKUX XUMHUYECKUX PEAKIUH C
Y IPUMEHEHHE B COCIMHEHHUH OTACIBHBIX | YYaCTHEM OPraHMYeCKHUX
OBITOBOM H KJIACCOB BEILECTB, B T.4. UCIOJIb3YEMbIX
IIPOU3BO/ICTBEHHOU Ui MX uAeHTU(pUKAUU B OBITY
JesITEIbHOCTU Y IPOMBIILIEHHOCTH.
YeloBeKa 2.JlabopaTopHas pabora:
“UneHTrd UK OPraHUIECKUX
COEIMHEHHUU OTAEIIBHBIX
KJIACCOB”

) Paznea S. XapakTepu3oBaTh
Kunernueckue u BJIMSTHHE PA3JIMYHBIX
TepMOAMHAMH4YecKHe | GaKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe H CKOPOCTh
NPOTeKAHUS XMMHUYECKHX peaKuuii
XHMHUYECKHX peakumii

5 | OKO0l CkopocTh XUMHYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHEHTHPOBAHHBIE

OK 02 peakunii. XUMHYECKOE | BIMSHUE KOHI[EHTPALlMU | TEOPETUYECKUE 3aJaHHs Ha

paBHOBecuUe pearupyrommx BemecTs | aHaiau3 (pakToOpoB, BAMSIOLIMX Ha
U TEMIEPATyphl HA U3MEHEHHUE CKOPOCTU
CKOPOCTh XUMHUYECKUX XUMHUYECKON peaKIlnu.
peakuui IIpakTuKO-OpHEHTHUPOBAHHBIE
XapaKTepu3oBaTh 3a/1aHMsl Ha IPUMEHEHUE
BJIMSIHUE U3MEHEHUS npunnuna Jle-IllaTense mist
KOHLEHTPALIMU BEUIECTB, | HaXOXKJEHUs HallpaBJICHUS
pEaKIK Cpeabl U CMeEILEHUS] PaBHOBECH S
TeMIepaTyphl Ha XUMHUYECKOM peaKkuy 1 aHaIu3
CMeIlleHu e XUMUYECKOro | ()aKTOpPOB, BIUSIOIIUX Ha
paBHOBeCHS CMEIIEeHHE XUMHUYECKOTO
paBHOBeCHS
6 Pa3nen 6. PactBopbl Hccaenosars
HCTHHHBIE PACTBOPHI €
3a1aHHBIMU
XapaKTepPUCTUKAMH
6.1 | OKO01 [Tonsarue o pactBopax | Paznuuatrh UCTUHHBIE 1. 3aauu Ha MPUTOTOBJICHUE
OK 02 pacTBOpBI pacTBOPOB.
2. IlpakTMKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3a/laHUs Ha
JUCIIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbI€ B OBITOBOU U
IIPOU3BO/ICTBEHHOM
JeSITEIbHOCTU YEJIOBEKa
6.2 | OKO01 Uccnenosanue HccnenoBath pusuko- JlaGopaTopHas padora
OK 04 CBOMCTB pacTBOPOB XUMUYECKHE CBOMCTBA “IIpuroroByieHHE pacTBOPOB”
HMCTUHHBIX PACTBOPOB

Il | IpodeccuoHATHLHO-OPHMEHTHPOBAHHOE COJIep:KaHue (coepKaHue MPUKJIATHOI0 MOAYJI)

7 Paznen 7. OuenuBarp 3amura Keiica (¢ yueTom
Xumus B ObITY U NnocJjeAcTBUA ObITOBOM | Oyayuieid npogecCHOHANBHOMI
MPOU3BOICTBEHHOM U MPOM3BOACTBEHHOM AesiTeJILHOCTH)
AesITeJIbHOCTH AeSITeJIbHOCTH
YyeJIOBeKa YyeJ10BeKa ¢ MO3UIUIi
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IKOJIOTHYEeCKOH
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MPOU3BOICTBEHHOU
NeSITeIbHOCTU
4eroBeKa

OrnieHnBaTh ITOCIIEACTBHSA
OBLITOBOH U
MPOU3BOJICTBEHH OM

eI TeNNLHOCTHU YeJIoBeKa
C MO3UIHH

3KOJIOTUY ECKOM
Oe3omacHOCTH

Keiic (¢ yuetom Oymymieit
npogeccroHaIbHON

NS TEIbHOCTH )
Bo3MoxxHBIE TEMBI KEHCOB:
1. IToTenienne KiMMaTa u
BBICBOOOKIIEHHE Ta30BBIX
TUAPATOB CO JHA OKEaHa.
2. Bynymue MaTepuaisl 1
aBua-, MallIMHO- U
pUOOPOCTPOEHUS.

3. HoBbie MaTepuansl st
COJIHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pacCTUTEIBHBIX TIPEIapaToB
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