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1. OBIIASI XAPAKTEPUCTHKA PABOYEH ITPOTPAMMBI
OBIIEOBPA3OBATEJIBHOMN JUCHUTLJIAHBI
OIlA.12 XUMMUSA

1.1. MecTo IMCUMIIMHBI B CTPYKTYpe o0pa3oBarteabHoi nporpammsl CIIO:

O6meobpazoBatenbHas aucuuruimHa OY/II1.00.03 Xumus sBisieTcs 00s3aTebHOM
yacTblo  00Ie00pa3oBaTEIbHOTO IMKJIAa 00pa3oBaTeNbHONM  NpOrpaMMbl B
cootBeTcTBUM ¢ PI'OC CIIO no cneunnansHocTy 19.02.11 TexHonorus npoaykToB
NUTAHUS U3 PACTUTEIHLHOTO CHIPHS.

1.2. Hesu 1 m1aHupyeMble pe3yJbTaThl OCBOCHHS JUCUUIJINHBI:

Conepxanue nporpamMmmel o0iieoopazoBarensuoi qucuuminasl OY II11.00.03
XUMHUST ~ HamNpaBJIeHO Ha JOCTIDKCHHUE CIeAyrled ueau:. (QopMupoBaHue Y
CTYJICHTOB TIPEJICTABICHUS O XUMHYECKOW COCTaBISIOIIEH €CTeCTBEHHO-HAYyYHOU
KapTUHBI MHpa KaK OCHOBBI TPUHATHS  pEHIEHUH B  KU3HCHHBIX W
IIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOT'O MOBECHUS B PUPOTHOM CpeJie.

3anaun TUCHMILVINHBI:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHYECKUX
IIPOLIECCOB U SIBJIEHUU B OKPYKAIOIIEH cpelie, LeTOCTHON HaAyYHOU KapTHUHBI MUpa,
B3aUMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHUS COCTABISITH (POPMYJIbI HEOPTaHUUYECKUX U OPTraHUYECKUX
BEIIECTB, YpPaBHEHUS  XUMHUYECKUX  pEAKIMid, OOBICHATH UX  CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HAaBBIKM MPOBEJACHUS  MPOCTEHIINX  XUMHUYECKHUX
AKCIIEPUMEHTATBHBIX HCCIEIOBAaHUN ¢ COOJIOJeHHEeM TMpaBui 0e30MacHOTO
oOpalieHus ¢ BEIIeCTBaMH U JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh yMEHHS HMCIOJIB30BaTh MH(POPMAIMI0O XMMHUYECKOTO XapakTepa u3
Pa3IMYHBIX HICTOUYHUKOB;

5) copmMupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIHLHOCTH
Y XUMUYECKUX MPUPOAHBIX, OBITOBBIX U MTPOU3BOICTBEHHBIX MPOIIECCOB,;

6) chopMHUPOBaTH MOHUMAaHUE 3HAYUMOCTH JTOCTH)KCHHH XUMHUUYECKOW HAYKH U
TEXHOJIOTHH ISl PA3BUTHS COIIMATBLHON M IPOM3BOICTBEHHOM cdhep.



1.2.2. Ilnanupyembie pe3y/abTaTbl OCBOCHUS 001Ie00pa3oBaTeJbHOM TUCUMILIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Koa u ILnanupyemMsblie pe3yJibTaTbl 0CBOCHHS JHCIHILINHBI
HAHMEHOBaHHe
¢dopmupyembIx Oo6ume! JIucuMIMHAPHbIE
KOMIIETECHIUI
OK 01. Berbupats B yacTu TPpY10BOIr0 BOCIIUTAHUSA: - BJAJETh CUCTEMOM XMMHYECKMX 3HAHHMH, KOTOpas BKIIIOYAET:

CHOCOOBI PELICHUS
3amad
npodeccuoHaIbHOM
JEATEIbHOCTH
MPHUMCHUTECIIBHO K
pas3IuyHbIM
KOHTEKCTaM

- TOTOBHOCTbH K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTH K aKTUBHOU JICATSIIEHOCTH
TEXHOJOTUYECKOW U COLMATBHOMN
HaIpaBJIEHHOCTH, CIOCOOHOCTh
WHUIMAPOBATH, TUTAHUPOBATH U
CaMOCTOSITEIHHO BBITIOJTHATH TAKYIO
NESITETbHOCTB;

- HTHTEPEC K Pa3IMUHBIM chepam
npodeccruoHabHOM 1eATENbHOCTH,
OBJ1aieHUe YHUBEPCAJIbHBIMHI YUeOHBIMU
NMO3HABATEJIbHbIMH A€l CTBUAMM:

a) 0a30BbIe JIOrHYecKHe JeiicTBUA.

- CAaMOCTOSTENIHHO (HPOPMYIUPOBATH U
aKTyaJlu3UpoBaTh MpooIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIECTBEHHBIN MIPU3HAK
WJIM OCHOBAHMS JIJIs1 CPAaBHEHUS,
kiaccudukanuu u 0000IIeHNUS;

- OIIpeNIeNsTh e AeATeIbHOCTH, 331aBaTh
napaMmeTpsl U KPUTEPUU UX JOCTUKECHHUS;

- BBIABIIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBACMBIX

OCHOBOTIOJIATAIOIIUE TIOHATUS (XUMUYECKUN DJIEMEHT, aToOM, JSJIEKTPOHHAs
00oJi0uKa aTroma, s-, p-, d-3JIEeKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTh, 3JIEKTPOOTPUIIATETLHOCTh, CTETICHh OKHCIICHUS, XMMHUUYECKast
CBSI3b, MOJIb, MOJIApHAsi Macca, MOJISIPHBIA OO0bEeM, YIJIEpOJHBIA CKENeT,
GbyHKIIMOHATBHAS TPYIIA, paguKal, U30MEpHs, U30MEPhI, TOMOJIOTHYECKHI
pAll, TOMOJIOTH, yII€BOJAOPOIbI, KUCIOPOI- U a30TCOACPIKAIINE COCTUHEHUS,
OMOJIOTHYECKN aKTHUBHBIC BellecTBa (YIJIEBOJBI, JKUPBI, OCIKH), MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,
KpUCTAJUITMYECKas pPEIeTKa, THUIbl XUMHUYECKHUX peakUuuil (OKHCIUTENbHO-
BOCCTaHOBUTEJbHBIE, 3K30-U SHAOTEPMHUUYECKUE, PEaKIIMi HOHHOTO OOMEHa),
pPacTBOp, AIIEKTPOJIUTHI, HEANEKTPOJUTHI, FNEKTPOIUTHYECKAS TUCCOLHUAINS,
OKHUCJIMTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKON peakluy, XUMUYECKOe
paBHOBECHE), TEOPUHM M 3aKOHBI (TEOpPHUS XUMHUYECKOTO CTPOCHHS
opranndyeckux BemectB A.M. byrmiepoBa, Teopus 3JIEKTPOJIUTHYECKOU
aucconuanuu, nepuoaudyeckuil 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJMYECKHUN S3bIK XUMHH, (HaKTOJIOTUYECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJYyYCHUH M 0€30MacHOM HCIIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX M OPraHMYeCKUX BeUIeCTB B OBITY U
MPAKTHYECKOH JAEATeIbHOCTH YeJIOBEKa;

- yMeTh BBISABJATH XapaKTEpHbIE TMPU3HAKHM W B3aUMOCBS3b HM3YyYCHHBIX
MOHSITH, TPUMEHATH COOTBETCTBYIOIINE OHITUS MIPH OMMCAHUK CTPOCHUS U
CBOWCTB HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB U HX MPEBPALLCHUI;
BBISIBISITH ~ B3aMMOCBSI3b ~ XMUMHMYECKMX 3HAHUM C  TMOHATHSAMU U

! VkasbiBatoTca nMuHOCTHbIE M meTanpeameTHble pesynbTathl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B otrnaronsHoi dopme, popmmpyembie obuieobpasoBaTeibHOM

ANCUMNANHOMN

2 OuncumnnnHapHble (NpegmeTHble) pesyibTaTbl YKa3blBaOTCA B COOTBETCTBUM C METOAMKOW NpenoaaBaHna AUCLUNANHDI




SIBJICHUSIX,
- BHOCUTbH KOPPEKTHUBBI B ICSITEIIbHOCTb,
OIIEHUBATb COOTBETCTBUE PE3YJbTATOB
LIETISIM, OIICHUBATh PUCKU MOCIIEICTBUI
JIeSITCILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPH
PEIICHUH KU3HEHHBIX TIPOOIIeM

0) 0azoBbIE HCCJIe10BaTeIbCKHE
JieficTBUA:
- BIIAJICTh HaBBIKAMU y4eOHO-
HCCIEA0BATENBCKON " IIPOEKTHOU
NEeSITEIbHOCTH,  HABBIKAMHU  pa3pelIcCHUS
pooseM;

- BBISIBIISATh PUIUHHO-CIICJICTBEHHBIE CBS3H
W aKTyaJu3upoBaTh 3a7ady, BBIJIBUTATh
TUIOTE3Y ee pelieHus, HAaXOJIUTh
apryMeHThl Uil J0Ka3aTelIbCTBA CBOMX
YIBEpXACHUN, 3aJaBaTh MapamMeTpbl U
KPUTEPUHU PEILICHUS;

- aHaTU3UPOBATh IOJyYEHHBIE B XOJI€
pelIeHns 3a/ay pe3yJbTaThl, KPUTHUYECKH

OLCHUBATH Hux JOCTOBECPHOCTD,
IIPpOrHO3HUpPOBATb HU3MCHCHHC B HOBBIX
YCIIOBHUAX]

- YMETH IICPCHOCUTD 3HaHUA B

MO3HABATEIBHYIO M MPAKTUUYECKYI0 00JacTH
JKU3HEAEATENHLHOCTH,

- YMETb MHTETPUPOBATHh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIIBHraTh HOBBIC HJCH, IIpeajiaraTh
OPUTMHAJIBHBIE OX0/Ibl U PEHICHUS;

- CIIOCOOHOCTE MX MCITOJIL30BAHUS B
MO3HABATENbHOM U COIMATIbHON MPAKTUKE

MMpEACTABIICHUAMU APYIUX CCTCCTBCHHOHAYYHBIX IMTPECAMCTOB,

- YMCTb HCIIOJIB30BaTh HauMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOJHOTO COK3a TEOPETHYECKOW M NPUKIAJHOW XUMHU U
TPUBHUAIBHBIC HA3BAHUA BaXXHEHUIITUX BCIIICCTB (3TI/IJI€H, AllCTUJICH, TTIMICPHH,
denon, dopmanmpaerun, yKCycHas KUCJIOTA, TJIMIWH, YrapHbld —ras,
erIeKI/ICJILIf/i ra3, aMMHuakK, ragicHas U3BCCTh, HETalICHasA HU3BCECTh, ITMThCBAs
CoJla M JPYruX), COCTaBIATH (POPMYIIBI HEOPTaHUYECKHX M OPraHUYICCKUX

BCIICCTB, YPAaBHCHHA XHUMHYCCKUX peaKHHﬁ, OOBSICHATL UX CMBICIJI,
MOATBCPKIAATH XapaKTCPHLBIC XUMHWYCCKHE CBOMCTBaA BCIIICCTB
COOTBECTCTBYIOIIMMH SKCIICPUMCECHTAMU U 3alMUCAMHA ypaBHeHI/If/'I XUMHNYCCKHUX

pEeaKIHii;

- YMETh YCTaHaBJIMBAaTh MPHUHAIIEKHOCTh W3YYCHHBIX HEOPraHUYECKUX U
OPraHWYeCKUX BEIIECTB K OMpPEAENIEHHBIM KJlaccaM W TPyIMIaM COCIUHEHHH,
XapaKTEePU30BaTh WX COCTAB M BAXXHEUIIIME CBOWCTBA; OMPEICIATH BHUIBI
XUMUYECKUX CBs3ed (KOBaJIeHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOHAs),
THUTIBl KPUCTAJUTMIECKUX PEIIETOK BEIIECTB; KIACCU(DUIIMPOBATh XUMHUIECKUE
peakmuu;

- chopmMupoBaTh MPEACTABICHUSA: O XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XUMHUHM B INO3HAHUU SIBICHUI
npuposbl, B (OPMUPOBAHMM MBIIUICHUS W KYJAbTYpPhl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOAUMOMN /ISl PEIIeHUs PAKTHUECKUX
3aa4 U HKOJIOTUYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3JI0OPOBBIO U
MIPUPOJIHON Cpelie;

- YMETh MPOBOJUTH pacyeThl MO XUMHUYECKUM (QopMmylaM H ypaBHEHHSIM
XUMHUYECKUX pEaKkIuil ¢ HUCHOJIb30BaHHEM  (PU3MYECKHX  BEJIUYUH,
XapaKTEepPU3YIOIINX BEIIeCTBAa C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE yCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIb30BATh
CHUCTEMHbIE XUMUYECKHUE 3HAHUS MJIsl MPUHATHUS PEIICHUM B KOHKPETHBIX
JKU3HEHHBIX CUTYalLIUsIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM

OK 02. Ucmoap30BaTh
COBPEMEHHBIE
CpeJICTBa MOMCKA,

B obJactu LHEHHOCTH HAY4YHOI'0
MO3HAHUS:
- c(OpMHPOBAHHOCTh  MHPOBO33pPEHHUS,

- YMETH IJIAaHUPOBATH u BBITIOJIHATD XHMHUYECKUM OKCIICPUMCHT
(HpeBpaH_leHI/IH OpraHu4YeCKuXx BCHICCTB IIpU HArpCBaHUH, IIOJTYUCHUC
OTWJICHA W HM3YYCHHC CT0 CBOI>'ICTB, Ka4YCCTBCHHBLIC PCAKIIMU HA AJIbACTUIBI,




aHaM3a u
MHTEPIpETANN
uHpOpMaLnH, 1
nH(pOpPMAIIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 327144
npodeccnoHaIbHO N
JEATeIbHOCTH

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS ~ HAyKh W OOIIECTBEHHOH
NpPAaKTUKA, OCHOBAaHHOTO HAa  JHAaJore
KyJIbTYp, CIHOCOOCTBYIOIIEIO OCO3HAHUIO

CBOET0 MECTa B OJIUKYJIBTYPHOM MHUPE;

- COBEpILICHCTBOBAHUE  A3BIKOBOM U
YUTATENbCKOM KYyJbTYpPhl Kak CpeAcTBa
BSaHMOHeﬁCTBHﬂ MCXKIY JIFOAbMHU n
IIO3HAaHUA MHpPaA,

- OCO3HaHUE LIEHHOCTH Hay4yHOU
ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBIIATH
IIPOEKTHYIO u HCCIIEA0BATENBCKYIO
ACATCIIBHOCTE HHAUBUAYAJIBHO U B I'PYIIIIC,
OBJj1aiecHHe YHHBEPCAJbHBIMHU Y4eOHbIMH
NMO3HABAaTECJIbHBIMHU I[CﬁCTBI/[SIMPIt

B) padora ¢ undgopmanueii:

- BJIAJACTH HaBbIKaMH MOJIYy4CHUS
nHopMallMd U3 HCTOYHHKOB  Pa3HBIX
TUIOB,  CAMOCTOSITEJIbHO  OCYILECTBIIATh
IIOWUCK,  aHaJIW3, CHUCTEMATHU3aLUI0 U
MHTEpIpeTalio HHPOPMAIUK Pa3IUUHBIX
BUJIOB ¥ (POPM TpEACTaABICHUS;

- co3/1aBaTh TEKCThI B Pa3IM4HbIX (popmaTax
C YydeToM Ha3HaueHuss HHPoOpMaAlU U

(N (S: 1)1 ayJUTOPHH, BbIOMpas
ONTUMANBHYI0 (OpPMY MpEACTAaBICHUS U
BHU3yaJIH3aIliH;

- OLICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTb
uH(pOpMaIlH, €€ COOTBETCTBUE NPABOBLIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- MCIIOJIb30BaTh CpeICTBa
MH(GOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PpEIIEHUH KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX W OpraHU3alOHHBIX
3agady ¢ coOmroneHueM  TpeOOBaHUI
OPrOHOMMKH,  TEXHMKH  O€30MacHOCTH,

Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypanusi OelKOB IpH HarpeBaHUHU,
[[BETHBIE pEAaKUUU OEIKOB; MPOBOJUTH PEAKUUHM HOHHOTO OOMEHa,
OTIpE/IENATh CPeIy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha Cylbdar-,
KapOoHaT- M  XJOpPUA-aHUOHBI, Ha KaTMOH AaMMOHHUS;  pellaTh
SKCIIEpUMEHTaNbHbIE 3afaud 1o TemMam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUU C IpaBWJIaMU TEXHUKH O€30MacHOCTH NpU OOpaIleHUH C
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHHUEM; MPEICTABISATh PE3YIbTATHI
XUMHYECKOTO HKCIIEpUMEHTa B ()OpME 3aIHiCH YPAaBHEHUN COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJII HA OCHOBE 3TUX PE3YJIbTATOB;

- yYMEThb aHaJIM3UpOBATh XHMHMUYECKYI0 HHQPOpMAIUIO, MOIy4aeMylo H3
pPa3HbIX UCTOYHHUKOB (CpeAcTB MaccoBoW uHGpopmanuu, cetb MHTepHeT u

Jpyrue);

- BIAJAECTh OCHOBHBIMM METOJAMHM HAy4YHOTO I[IO3HAHUS BEIIECTB U
XUMHYECKUX  sIBJIeHMH  (HaOmioJeHwe,  HU3MEpeHue,  SKCIEPUMEHT,
MOJICITMPOBAHNE);

- YMETh NPOBOJUTH pacueThl MO0 XUMHUYECKUM (QopMmyiaaM U ypaBHEHHIM
XUMHYECKUX pEaKkIuil ¢ HUCHOoJIb30BaHWEM  (PU3MYECKHX  BEJIUYHH,

XapaKTEepPU3YIOIINX BEIleCTBAa C KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa
(HOpMallbHBIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMMHUYECKHUE 3HAHMS NIl MPUHATHSA PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM




THUTUEHBI, PeCypcocOepeKeHus], IPABOBbIX H
THUYECKHX HOPM, HOPM HH(OPMAIMOHHOMN
0€30IMacHOCTH;

- BJIaJA€Th HaBbBIKaAMHU paCHOSHaBaHI/ISI nu
3anuThl HHQOpMAIMK, HHPOPMAITHOHHON
0€30MacCHOCTH JIUYHOCTH,

OK 04. DddexrrBHO
B3aHUMOJICHCTBOBATh U
paboTtath B
KOJIJICKTUBE U
KOMaHjie

- TFOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEJIEIICHHUIO;
-OBJIAJICHHE HaBBIKAMU y4eOHO-
HCCIIEN0BATENBCKOM, IIPOEKTHOMN 51
COITMANBHOM JICSITCIIFHOCTH,

OsBnanenue YHHBepPCAJbHbIMHU
KOMMYHUKATUBHBIMH 1efiCTBUSIMU:

0) coBMecCTHAasl IeATeJIbHOCTD.

- MOHUMATh U KCII0JIb30BATh MPEUMYILECTBA
KOMaHJHOW U UHJIMBUIyalbHOU paboThI;

- MIPUHUMATh eI COBMECTHOMN
NeSATeNbHOCTH, OpraHU30BbIBATh u
KOOpAMHUPOBaTh  JACUCTBUS IO ee

JOCTIDKEHHMIO: COCTaBIIATh INIAH JEHCTBUH,
pacmpenensiaTb pPOJd € Y4YeTOM MHEHUH
YYaCTHHKOB 00CyX1aTh PEe3YNIbTAThI
COBMECTHOH paboThI;

- KOOPJMHHPOBATh M BBIMIOJHATH padOTy B
YCIOBHSIX PEATbHOTO, BHUPTYaJIbHOTO |
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYILIECTBIISITh IMO3UTHBHOE
CTPATETHYECKOE ITOBEJACHUE B Pa3IMYHBIX
CUTyallUsiX, TMpPOSBISATH TBOPYECTBO U
BOOOpakeHUE, OBITh HHUITMATHBHBIM
Osiaaaenue YHHBepPCAJIbLHbIMU
PeryasiTHBHBIMU 1€ CTBUSIMU:

I') NPUHATHE ce0sl M APYTHX JIIO/Ieii:

- TIPUHUMATh MOTHUBBHI M apTyMEHTBI JPYTUX
h11{0)1 (51 npu aHaIM3e pe3yabTaToOB
JIeSITeIbHOCTH;

- yMeTb IUIAaHUPOBATb U  BBINOJHATH XUMHYECKUH  OKCHEPUMEHT
(mpeBpallleHHsT OpPraHWYEeCKUX BEILIECTB IPU HArpeBaHUH, IOJyYEHHE
JTUJIEHA W U3YYEHHE €r0 CBOMCTB, KAUYECTBEHHBIC PEAKLIMHM HA AJIbJCTUbI,
KpaxMai, YKCYCHYIO KHUCJIOTY; JeHaTypauus OelIKOB Ipu HarpeBaHHH,
[BETHbIE pEaKIMH OENKOB; MPOBOAUTH pPEaKIUM HOHHOTO OOMEHa,
OTIPENENIATh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha Cylabdart-,
kapOoHaT- M  XJOpPHUJA-aHHUOHBI, Ha KATHOH AaMMOHHS;  pellaTh
JKCIIepUMEHTaJbHble 3afauu 1o Temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHHMKH O€30MacHOCTH Mpu oOpallleHuu ¢
BELIECTBAMU U JIA0OpaTOPHBIM O0OpPYIOBAaHUEM; MPEACTABIATh PE3yIbTaThl
XMUMHYECKOTO SKCIIEPUMEHTA B OpME 3aITUCH YPaBHEHHUI COOTBETCTBYIOIIMX
peakiuii 1 GopMyINpOBAThH BBIBOJBI HA OCHOBE ITUX PE3YIbTATOB




- IPU3HABATh CBOE IIPaBO U IIPABO IPYTUX
JIIOZIEN Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATH MU C
MO3UIIMU IPYTOTO YEIOBEKA,

OK 07.
CopeiicTBoBaTh
COXPAaHEHUIO
OKpYKarollen Cpebl,
pecypcocOepekeHunIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KJIMMAaTa,
TIPUHITATIBI
OepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CUTYaIUIX

B o0J1acT 3K0/10rMYE€CKOr0 BOCIUTAHMS:
- chopMHpPOBAHHOCTH  JKOJOTHICCKOMH
KYJIbTYpHI, MMOHUMAaHHE BIIUSTHUS
COIIMAIbHO-9KOHOMUYECKUX TMPOLIECCOB Ha
COCTOSIHME TMPUPOJHOM H  COLHMAIBHOMN
Cpenbl, 0CO3HAaHUE TI00aTBLHOTO XapaKTepa
9KOJIOTMYECKUX MPooIIeM;

- TUIAaHUPOBAaHHWE W  OCYIIECTBJICHHE
JIEMCTBUM B OKPY)KAIOLIEH Cpeie HA OCHOBE
3HaHUS [eJIed  YCTOMYMBOTO  pa3BUTHUSA
YeJI0BEYECTBA;

AKTUBHOE HEIpUATHE JIEHCTBHIA,
MPUHOCSIIUX BPE OKPYKAIOMIEH CPENE;

- YMEHHUE MIPOTHO3UPOBATH
HeOIaronpusiTHbIE 9KOJIOTUYECKHE
MOCJIEICTBUS TPEANPUHUMAEMBIX JEHCTBUH,
MPEAOTBPALLATh UX;

- paclIUpeHHEe ONbITa  JEATEIbHOCTH
9KOJIOTMYECKOW HaIlPaBJIEHHOCTH;

- OBJIJICHUE HaBbIKaMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM 1
COIMAIbHOM JI€ATEIbHOCTH;

- chopMupOBaTh MPEACTABICHUS: O XHMHUYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHON KapTUHBI MHUpPA, POJIM XUMHHU B TO3HAHUMU SIBJICHUU
Opupoabl, B (HOPMHPOBAHWHM MBIIUIICHHSI W KYJIbTYphl JUYHOCTH, €€
(YHKIIMOHATBHON IPaMOTHOCTH, HEOOXOIUMOMN TS PEUICHUS MPAKTHIECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3/I0POBbIO U
MPUPOJIHON CpeliE;

- YMeTh COOMI0AaTh MpaBUia IKOJOTUYECKH IIeJIECO00pa3HOTO MOBEACHUS B
ObITY U TPYIAOBOW IESATENBHOCTH B LIETSAX COXPAHEHUS CBOETO 3I0POBbS U
OKpYXKalolllel MPUPOJHOW CpEelbl; YYUTHIBATH OMACHOCTh BO3JECHCTBUS HA
JKVBBIE OpPraHU3MBI OIPEAEIICHHBIX BEIIECTB, NOHUMAas CMBICI ITOKA3aTeNs
IIpEeAEIbHON JOIYCTUMON KOHIIEHTPauu

[IK 3.1. IIpoBoauth
OpraHu3aIMOHHO-
TEXHUYECKHE
MEPOTIPUATHS YIS
oOecreueHust
1a00paTOPHOTO
KOHTPOJISl KauecTBa
u 0e30MacHOCTH
CBIPbS,
noJry(haOpuKaToOB U

-0CO3HAaHUE 00Y4aIOLUIUMHKCS POCCUICKOM
I'paXXIaHCKOW UIEHTUYHOCTH;
-TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH M CaMOOTIPE/IEICHUIO;
-HaJIMYMe MOTHBALIUU K O0YUYEHUIO U
JUYHOCTHOMY Pa3BHUTHIO; -
1ieJIeHANpaBJIeHHOE Pa3BUTHE BHYTPEHHEH
MO3UIIMHU JINYHOCTU Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HapOI0B
Poccniickoit denepanuu, ICTOPUYECKUX U

-c(pOpMUPOBAHHOCTD MPEICTABICHHI: 0 XUMUYECKOM COCTABIIAIONIEH
€CTECTBEHHOHAYyYHOU KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBJICHUH
IPUPOJIbI, B JOPMHUPOBAHUM MBIIICHUS U KYIbTYPhI TUYHOCTH, €€
(GyHKIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM [T PEeIIeHUs TPAKTHUECKUX
3a/1a4 1 SKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3[IOPOBBIO U
MIPUPOJIHOM cpefie;

-BJIaJICHUE CUCTEMOM XMMHYECKUX 3HAHUH, KOTOPask BKIIIOUYAET:
OCHOBOTOJIAT AN TIOHATUS (XUMUYECKUI DIIEMEHT, aTOM, JIEKTPOHHAS
00oJi0uKa aToma, s-, p-, d-3JIeKTpOHHBIC OPOUTATIH ATOMOB, MOH, MOJICKYJIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATETLHOCTh, CTENIEHb OKUCIICHUS, XUMHUUECKast




TOTOBOM ITPOYKIUU
B IIpoLIECce
IIPOU3BOJICTBA
IIPOAYKTOB IUTAHUS
U3 PACTUTEIBHOTO
CBIPBS.

[IK 3.2. IIpoBoauTh
nabopaTopHbIE
UCCIIeI0OBAaHUS
KadecTBa u
0€30MacHOCTH
CBIPBS,
nosrygadbpukaToB u
TOTOBOM ITPOTyKIIUN
B Ipoliecce
MIPOU3BO/ICTBA
MPOIYKTOB IMATAHUS
U3 PaCTUTEIBLHOIO
CBIPbSL.

[IK 4.1.
[lnmanupoBaTh
OCHOBHbBIE
MoKa3zaTean
MIPOU3BOJICTBEHHOTO
npotrecca.

[IK 4.2.
IInanupoBathb
BBITIOJIHEHUE padboT
HCIIOJHUTEISIMU.

I1K 4.3.
OpraHu3oBbIBaTh
paloTy TpyA0BOTO
KOJUJICKTHBA.

IIK 4.4.
KoHTponuposaTth

HAIIMOHAJIbHO-KYJIBTYPHBIX TPAIULINH,
(opMUpOBaHHE CHCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYNLIMOHHOI'O MUPOBO33pEHNH,
[IPaBOCO3HAHUS, IKOJIOTUYECKON KYJIbTYPHI,
CIOCOOHOCTH CTAaBUTH LIEJIH U CTPOUTH
KU3HEHHBIC TUIAHBI;

-OCBOEHHbIE O0yUYaIOUTUMUCS
MEXKIIPEIMETHBIE TIOHITHS U
YHHUBEpCalbHbIE yUEOHbIE 1EHCTBUS
(perynsTUBHBIE, IO3HABATENIbHBIE,
KOMMYHHKATHUBHBIE);

-CIIOCOOHOCTH UX MCIOJIb30BaHUS B
ITO3HABATEBHON U COL[MAIbHON MPAKTHKE,
TOTOBHOCTb K CAMOCTOSATEILHOMY
IJTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NEeSITeNIbHOCTH, OpraHU3alul yaeOHOTO
COTPYHUYECTBA C ME€AarOrH4eCKuMuU
paOOTHUKAMHU U CBEPCTHUKAMHU, K YUaCTHUIO
B [IOCTPOEHUH MHAMBUIYaJIbHOM
00pa3oBaTesIbHON TPACKTOPHH;
-OBJIa/IeHHE HAaBbIKAMU y4eOHO-
HCCIEA0BATENbCKOM, IPOEKTHON U
COLIMANIBHOM JeSIT€IbHOCTH;

CB$I3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEPOIHBII CKETeT,
(GyHKIIMOHATBHAS TPYIINA, paJAUKal, H30MEPHs, N30MEPbl, TOMOJIOTHYECKHHA
psia, TOMOJIOTH, YTJIEBOA0OPOAbI, KUCIOPOI- U a30TCOAEPIKAIINE COEANHEHUS,
OMOJIOTUYECKH aKTHBHBIC BEIIECTBA (YIIICBOIBI, KHUPHI, OCIIKH), MOHOMED,
[OJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEAMHEHNUS,
KPUCTAJUIMYECKasl PEIeTKa, TUIIbl XUMUUECKUX peakuil (OKMCIUTEIbHO-
BOCCTaHOBUTEJbHbIE, 3K30-U SHAOTEPMHUUECKUE, PEAKLIUU HOHHOTO 0OMEHa),
pacTBOP, EKTPOIUTHI, HEIJIEKTPOIUTHI, JEKTPOIUTUYECKAS AUCCOLUALIMS,
OKHUCJIMTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKOHN peakliui, XUMUYECKOe
PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHHUS
oprannyeckux Bemects A.M. bytiiepoBa, Teopus 1EKTPOJIUTHIECKON
aucconyanuu, nepuoanyecknid 3akoH /.M. MeneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3bIK XUMUH, (PAKTOJIOTHUECKHE
CBEJICHMSI O CBOICTBAX, COCTaBe, MOTYYEHUN U OE3011aCHOM HCIIOIb30BaHUN
BaXHEHNIINX HEOPraHUYECKUX U OPraHUYECKUX BELIECTB B OBITY U
MPAKTHYECKOH JAESITEeIbHOCTH YEJIOBEKa; -
c(OpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHbIE MPU3HAKH U
B3aMMOCBSI3b U3YUYEHHBIX NOHATUH, IPUMEHATh COOTBETCTBYIOILNE TIOHATHUS
IIPY ONIMCAHUU CTPOEHUS U CBOMCTB HEOPraHMUECKUX M OPraHMYECKUX
BEIIECTB M UX MPEBPAILEHUN; BBISBIIATH B3aUMOCBSA3b XUMHUECKUX 3HAHUH ¢
HOHATUSAMU U IPEACTABICHUAMH JIPYTUX €CTECTBEHHOHAYYHBIX [IPEIMETOB;
-c(hopMHUPOBAHHOCTh YMEHUH HCII0JIb30BaTh HAMMEHOBAHUS XUMUYECKUX
COEIMHEHUHN MEXAYHapOJHOIO COI03a TEOPETUYECKON U MPUKIIAAHON XUMUU
U TPUBHAJIbHBIC HA3BaHUS BaXKHEHIIINX BELIECTB (3TUJIEH, alleTHIIEH,
rIuepuH, Gpeno, popManbaerus, ykCycHas KUCI0Ta, IIULUH, yrapHbli ra3,
YIJIEKUCIIBIN Ta3, aMMHaK, TallleHas U3BECTb, HeralleHasl U3BeCThb, IUTheBast
coJia U PYr'uX), COCTABIATH (DOPMYIIbl HEOPraHUYECKUX U OPraHMYECKHX
BEIIECTB, YPAaBHEHHSI XUMUUYECKHX PEaKLUil, OOBSACHITh UX CMBICI,
HOJTBEPXK/1aTh XapaKTepHble XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOLIUMH SKCIEPUMEHTAMH U 3alUCAMU YPaBHEHUN XUMUYECKUX
peakuui;

-c(hopMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAIECKHOCTb U3YYEHHBIX
HEOPraHMYECKNX U OPraHUYECKHX BEIIECTB K ONPEAECIIEHHBIM KaccaM U
IpynIaM COEAVMHEHNH, XapaKTEpU30BaTh UX COCTaB U Ba)KHENIIINE CBONCTBA;
OTIPENEIATh BUbl XMMHUECKUX CBSI3€H (KOBaJICHTHAsI, HIOHHAs,
MeTaJuIn4YecKas, BOJIOPOJIHAS ), TUITbl KPUCTAJUNIMYECKUX PELIETOK BEIIECTB;




X0 U OLICHUBATH
pe3yIbTaThl PaOOTHI
TPYAOBOTO
KOJUJICKTHBA.

[IK 4.5. Bectn
YYETHO-OTYETHYIO
JOKYMEHTALUIO.

KJIacCU(UIIMPOBATh XUMUYECKHE PEAKIINH;

-BJIaJICHUE OCHOBHBIMU METOJIaMU HAY4YHOT'O [TO3HAHMSI BEILIECTB U
XUMUYECKUX SIBICHUH (HaOIr0IeHNe, U3MEPEHNE, SKCIICPUMEHT,
MOJICIMPOBAHUE);

-c(OpMUPOBAHHOCTHh YMEHUI ITPOBOJAUTH PACUEThI 10 XUMUUYECKUM
dopMysaM U ypaBHEHHUSIM XUMHUUYECKUX PEAKIUI C UCIIO0Ib30BaHUEM
($u3NYECKUX BETUYMH, XapaKTEPU3YIOLINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIIOBUS) T'a30B, KOJIMYECTBA
BEIIECTBA; MCIOJIb30BaTh CUCTEMHBIE XMMUUECKNUE 3HAHUS JUIs IPUHATHUS
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BELIECTBAMU
U UX IPUMEHEHHUEM;

-c(OpMUPOBAHHOCTh YMEHUH MIJIAHUPOBATH U BBIIOJIHATH XUMUYECKUI
SKCIEPUMEHT (IIPEBPALLECHHS] OPraHUYECKUX BEIIECTB IIPU HATPEBAHUH,
MOJIy4YEHUE 3TUJICHA U U3YYEHHE ero CBOMCTB, KAUeCTBEHHBIE peaKuu Ha
aJbJIETU/Ibl, Kpaxmall, yKCYCHYIO KUCIIOTY; JeHaTypalus OelIKoB Mpu
HarpeBaHuU, IIBETHbIE pEaKLUU OEJIKOB; MPOBOAUTH PEAKIIUU HOHHOTO
oOMeHa, orpeeNsaTh Cpely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha
cynbdar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMUS; peliaTh
SKCIIEpUMEHTAJIbHBIC 3a/1a4u 110 TeMaM "Metamnel" u "Hemeramnsl") B
COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MacCHOCTU IIPpHU 00pallleHNun ¢
BelIeCTBaMU U J1a00PAaTOPHBIM 000PYIOBaHUEM; IPEACTABISATH PE3YIIbTATHI
XMUMHYECKOT0 SKCIIEpUMEHTa B (hopMe 3aIllicCu YpaBHEHUIN COOTBETCTBYIOIINX
peakiuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;
-c(OpMUPOBAHHOCTH YMEHHUS aHATU3UPOBATH XUMUYECKYIO HH(OPMALIHIO,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOM MH(POPMAIMH, CETh
WuTepHeT u apyrue);

-c(OpMUPOBAHHOCTH YMEHUN COOMIOAATH MpaBUila SKOJIOTHUECKU
1e1eco00pa3HOro MOBEACHUS B ObITY U TPYJOBOM AATEIHHOCTHU B IENAX
COXPAaHEHHUS CBOETO 3[I0POBBS H OKPYXKAIOIICH NMPUPOIHON CPeIbl;
YUUTBIBATh OMACHOCTh BO3/ICHCTBUS HA KUBBIE OPraHU3MBbI OTIPEIEIICHHBIX
BEILIECTB, IOHUMAasl CMbICH MTOKa3aTeNsl IPeAEIbHON J0MyCTUMOM
KOHIICHTPAlINH;

-JU1s 00y4aroIIKXCs ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/J0POBBSI:
c(OPMHUPOBAHHOCTb YMEHUSI IPUMEHSAThH 3HAaHUSI 00 OCHOBHBIX JIOCTYITHBIX
MeTOoJaxX MO3HAHMS BEIIECTB U XUMHUECKUX SBJICHUI;

-JUIs CJIETIBIX M C1a00BH KX 00yJaromuxcs: ¢OpMUPOBAHHOCTh YMEHUS

10



UCTI0JIb30BATh peNbeHO ToueuHyko cucreMy obo3nauenuii JI. bpaitns ans
3aMMCH XUMHUYECKUX (POPMYIL.
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2. CTpyKTypa M cojep:kaHue 00111e00pa30BaTe/IbHONH TUCUMILTHHBI

2.1. O0bemM JUCHMINIMHBI M BUABI Y4eOHOU padoThI

. Oo0bem B
Bua yyeOHOM padoThI
yacax

O06bem 00pa3oBaTeIbHOM MPOrPAMMBI JUCHHUIIHHBI 121
OcHOBHOE cogepKkaHue 111
B T. 4..

TEOpEeTHYECKOE 00yUueHre 51
PaKTUYECKUE 3aHSATHUS 60
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2.2. TemaTuveckuii JIaH U COJleP:KaHMe TUCHUIIINHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U podecCHOHATbHO-OPHMEHTHPOBAHHOE), Oo0bem | Dopmupyemble
pa3iesioB U TeM JJa0opaTOpHbIE U NMPAKTHYeCKUEe 3aHATHS, IPUKJIAJHOH MO1YJb YacoB | KOMIIeTEHU MU
1 2 3 4
OcHoBHOE coep:kaHue 102
Pazgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 8
Tema 1.1. Coaep:kanue yueOHOro MaTepuajia 6 OK 01
Crpoenne atomoB | TeopeTuueckoe o0ydeHmne 4
XUMHUYCCKUX CoBpemeHHast MOJIeNIb CTPOEHHSI aToMa. DJIeKTpOoHHas KoHpurypaus aroMa. Kinaccuduxanuss XumMmudeckux
SJICMCHTOB 1 3NIEMEHTOB (s-, P-, d-3neMenThI). BaneHTHbIE 31eKTpoHbI. BalleHTHOCTE. DIEKTPOHHAS PHUPOIa XUMHUYSCKON
npuposa CBSI3H. DIIEKTPOOTpULIaTelbHOCTh. KoBaneHTHast CBsI3b, €€ pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs 4
XUMHYECKOM (oOMeHHBIN U JOHOpPHO-aKLenTopHbIi). MoHHas cBa3b. Mertaminyeckas cBsi3b. BogopoaHas cBs3b.
CBS3H MexMoNeKyIIpHbIE B3aUMOJIEHCTBUSL.
H3oTo1b1, 0CHOBHOE M BO30YXJCHHOE COCTOSIHUE aTOMa, THOPUIM3AIls aTOMHBIX OpOUTaseH.
IIpakTHYecKkne 3aHATHS 2
Pemenue npaktuyeckux 3aJaHuil Ha COCTaBIIEHUE IEKTPOHHO-Tpaduueckux GopMy ieMeHToB 1-4
MIEPUOJOB.
Peurenue 3aganuii Ha UCMIOJIB30BAHNE XUMHUUYECKON CUMBOJIMKHM U Ha3BaHUW COEMHEHUH 110 HOMEHKIIAaType 5
MEKIYHAPOJHOTO COK3a TEOPETUUECKON U MPUKIIAAHOW XMMUU U TPUBUAIBHBIX Ha3BaHUM JJI COCTaBJICHUS
XUMHUYECKUX (POPMYJI IBYXaTOMHBIX COEIMHEHUH (OKCUIOB, CYIb(UI0B, TUAPUIOB U T.11.) U APYTHX
HEOPraHMYECKUX COCAMHEHUHN OTIIEIbHBIX KJIACCOB.
Tema 1.2. Conepxanue y4eOHOro Marepuasia 2 OK 01
IMeproguyeckuii | Teopernueckoe o0yueHue OK 02
3aKOH ¥ Tabnui@a | [paKkTHYeCKHE 3aHATHS 2
J.1. Menneneesa [Tepuonnueckas cucreMa xuMmuueckux iemeHToB .M. Menneneesa. ®uznueckuii cmpici [leproanueckoro
3akoHa /.M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH 9

MPOCTBIX U CJIIOKHBIX BEIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMHUUECKOTO0 AieMeHTa B llepuoanueckon
cucreme. MupoBo33peHueckoe 1 HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa. [Iporao3sst
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J.W. MengaeneeBa. OTKpbITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

Pemenune npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha XapaKTepU3al M0 XUMHUECKUX
areMeHTOB «MeTanieckne / HeMeTaJUTMYECKHE CBOICTBA, 3JEKTPOOTPUIIATEILHOCTD U CPOJICTBO K
NIEKTPOHY XUMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MEPUOIMYECKOMN cCUCTEME XUMUYECKHX 3eMeHTOB .M. MeHnneneeBay.

Pa3nen 2. XumMnueckne peakuumn 12
Tema 2.1. Tuner | Copep:xaHue y4edOHOro MaTepuasa 6 OK 01
XUMHUYECKUX Teopernueckoe odyuenue 2
peakunii Knaccudukanus u TUIBI XUMUYECKUX PEaKUi C y4acTHEM HeopraHuyeckux BemlecTB. KoinyecTBeHHbIE
OTHOIIEHUSI B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI 110 YPaBHEHUSIM XUMHUYECKUX
peakuuii. Monb Kak eAMHMIIA KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHbI COXpPaHEHHUsI MacChl U 9
sHepruu. 3akoH ABoraapo. MossipHblii 00beM ra3zoB. OTHOCUTENbHAS IIIOTHOCTD I'a30B.
Peakunu koMIiekcooOpa3oBaHUs ¢ y4acTHEM HEOPraHMYECKHUX BEIIECTB (Ha MpUMepe I'MAPOKCOKOMITIIEKCOB
[IMHKA ¥ ATFOMUHUSA).
IIpakTHYecKkne 3aHATHS 4
CocraBiieHHE YpaBHEHUHN PEaKuii COSAMHEHUS, Pa3JIOKEHUs, 3aMEIICHUsI, 0OMeHa. Y paBHEHUS peaKIuii
TOpPEHHUs, HOHHOTO 0OMEHa, OKHUCIIEHUS-BOCCTAHOBIICHUSI.
Pacyer KOJIMYECTBEHHBIX XapaKTEPUCTUK HCXOIHBIX BEILECTB U IPOAYKTOB peakiuu. Pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOJYKTa PEaKI[UU COCIMHEHMS], €CIIU OJHO U3 BELIECTB JAHO B U30bITKE 5
W/WIH COIEPXKUT IpuMecH. PacueT MaccoBol Uil 00bEMHOM J10JIM BBIXO/A IPOAYKTA PEaKIMH COCIUHEHUS
OT TEOPETUYECKU BO3MOXKHOTO0. Pacuer 00beMHBIX OTHOLIEHUH Ta30B. Pacuer macchbl (00beM, KOJIMYECTBO
BELIECTBA) IPOJYKTa pEaKI1H, €ClIi OJJHO U3 BEILECTB JaHO B BUJIE PaCTBOPA C OINPEICIEHHON MacCOBOM
JI0JIEN PAaCTBOPEHHOTO BEILIECTBA.
VYpaBHEHMS OKHCIEHUA-BOCCTaHOBIICHUA. CTenenp okuciaeHuss. OKUCINTEIb U BOCCTAHOBUTEIb.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUY B IIPUPOE, TPOU3BOJCTBEHHBIX IIPOLIECCAX U
KU3HEJEATEILHOCTH OpraHn3MoB. OKUCIINTENBHO-BOCCTAHOBUTENBHBIN NOTEHIMAI cpeabl. CocTaBieHue U 2
ypaBHUBaHHME OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI METOI0M 3JIEKTPOHHOTO OanaHca. TunuyHble
HEOPraHNYECKUE OKUCIUTEIN U BOCCTAHOBUTEIH. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH.
Tema 2.2. Coaepikanue yueOHOro MaTepuajia 6 OK 01
Onexrponurnyecka| TeopeTnueckoe o0yueHmne 4
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s gucconuanus u

Teopust 3NEKTPOIUTUUECKON TUCCOITHAIUH.

MOHHBIH 00MeH I'uaponus coneil. 3HayeHne ruApoan3a B OMOJOrHYecKnX 0OMEHHBIX npoueccax. [I[puMenenue ruposmsa B Z
MIPOMBIIIJIEHHOCTH.
I[IpakTHYeckne 3aHATHS
Peakuuu nonHoro oOmena. CocraBieHHE peakUUil MOHHOTO OOMEHa IyTeM COCTaBJIEHUS HMX IOJHBIX U 2
COKpAIICHHBIX HOHHBIX YPABHEHUH.
KoHnTpoJubHas
CrtpoeHnue BelecTBa U XUMUYECKUE PEaKIIUH. 2
pabora 1
Paznen 3. CTpoeHue U CBOHCTBA HEOPraHMYECKUX BellleCTB 24
Tema 3.1. Conep:xxanue yueOHOro Marepuaja 6 OK 01
Knaccuduranus, | Teopernueckoe o0yqenue 2 OK 02
HOMCHKJIATYpa U |TIpeagmeT HEOpraHUYECKOW XUMUHU. B3anMocCBs3b Heopraunueckunx Bemects. Kinaccudukamms
CTpOCHHUE Heoprannueckux Bemects. [IpocTrie U cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI,
HEOPraHM4eCKUX  |ryuapOoKCUIbl, KUCIOTHI, coyii). HoMeHkIaTypa u Ha3BaHHE HEOPraHUUYECKUX BEUIECTB UCXOI U3 UX
BCILECTB XUMUYECKON (hOPMYIIBI MITM COCTABJICHUE XUMHYECKOM (OPMYJITBI UCXOIS U3 Ha3BaHUS BEIIECTBA 110
MEXIYHAPOJHON WM TPUBHAIIBHON HOMEHKIIATYpE.
Mexmonekyspabie B3auMoaencTBusd. KpucramioruapaTtel. ArperaTHble COCTOSHHS BEIIECTBA. 2
Kpucrannumueckue u amopdHble BemiecTBa. THUIBI KPUCTAITHYECKUX PEUIETOK (aTOMHAs!, MOJIEKYJISIpHas,
HMOHHasl, MeTajuindyeckas ). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON
pemietku. [IpuunHbl MHOrOOOpa3us BELIECTB.
CoBpemMeHHbIE TMPEACTABICHUS O CTPOCHUM TBEPHBbIX, JKUIKUX U Ta3000pa3HbIX BemecTB. Kumakue
KpUCTaJUIbI.
IIpakTHYecKkne 3aHATHS 4
Pemenune 3amay Ha pacdyeT MaccoBOW J0JM (MacChl) XMMHUYECKOTO 3JeMEHTa (COCOUHEHHs) B MOJEKYJe
(cmecn).
Pemenne mnpakThyecKkux 3aJaHUN MO KiIacCH(UKALMKA, HOMEHKJIAType U XUMHUYECKUM (opmyrnam
HEOPraHMYECKUX BEIECTB PA3IMYHBIX KIIACCOB (HA3bIBATh U COCTABIATH (OPMYJbl XUMHUUYECKUX BEIIECTB, 4

OTIpeNeNATh NPUHAAIEKHOCTD K KI1accy).
Hctounuku xumuuecko wuHpopmanuu (HayuyHas W ydeOHO-Hay4yHas JUTepaTypa, CpeICTBa MAacCOBOM
uHpopmanuu, cerb MuHtepHer u npyrue). llomck wuHdopMammu 1o HaszBaHUSAM, HAEHTH(HUKATOpPaM,

CTPYKTYpPHBIM (hopMysiam.
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Tema 3.2. Qusuxo-| Conep:kanue yueOHOro MaTepuasia 12 OK 01
XUMUYECKUE Teopernueckoe odyuenue 8 OK 02
CBOMCTBA Mertamnel. OOmue (uznyeckne M XUMHYECKHE CBOMCTBa MeTauioB. CrocoObl MoyydeHHs. 3HAYCHHE
HCOPraHH4YCCKUX  |MeTaJlJIOB U HEMETAJUIOB B IPUPOJAC U KU3HEIEATEIBbHOCTH YEJIOBEKa U OpraHu3sMoB. Koppos3us Merauios: 2
BCLICCTB BHJIBI KOPPO3HH, CITIOCOOBI 3aITUTHI METAJIJIOB OT KOPPO3HH.

Hemeramner. O0miue pu3nyeckne U XUMUYECKHE CBOMCTBA HEMETAIUIOB. TUITUYHBIC CBOKWCTBA METAIOB [Y—

YII rpynn. Kiaccudukanus u HOMEHKJIATypa COEAMHEHMH HeMmeTasioB. KpyroBopoTbl OHMOTEHHBIX 2

3JIEMEHTOB B IIPUPOJIE.

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX BEIIECTB (OKCUAOB, THIPOKCHUIOB, KHCIIOT, 2

coJiel  Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COEAUHEHUH,

BBICIINX OKCHJIOB U THAPOKCHJIOB.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIEeCTB (OKCHIOB, THAPOKCUIIOB, KUCIIOT,

coJielt  Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COETUHEHHH, 2

BBICIINX OKCUJIOB U THAPOKCHUJIOB

IIpakTHYecKkne 3aHATHS 4

CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKIUN C yYaCTUEM IPOCTHIX U CIOKHBIX HEOPIaHMYECKUX BEIIECTB:

OKCHJIOB METAJUIOB, HEMETaNIOB U aM(OTEpHBIX AIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAaHHHN U 2

amM(OTEepHBIX THIPOKCHUJIOB, HEOPraHMUECKUX COJIeH, XapaKTepU3YIOIIUX UX CBONCTBA.

PenreHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA U MOJIYYEHUE HEOPraHNYECKUX 2

BEILIECTB.
Tema 3.3. Conepxxanue yueOHOro Marepuasia 4 OK 01
[Ipou3BoaCcTBO Teoperuueckoe oGyuenue 2 OK 02
HCOPraHM4eCKUX  (OOume NpeACTaBICHUS O MPOMBIIUICHHBIX CHOCO0aX TMOJNy4eHHs XMMUYECKHMX BeEIIeCTB (Ha mpumepe
BCIICCTB. MIPOM3BO/ICTBA aMMHAKa, CEPHON KHCIIOTHI).
3HaveHHe U Uepnasg u nserHas Metauiyprud. [Ipakthueckoe npuUMEHEHUE BJIEKTPOIM3a I MOJYyYECHUS LIEITOYHBIX, 2
IIPUMCHCHHC B LIEJIOYHO3EMETIBHBIX METAUIOB U AIFOMUHNA. CTEKIIO U CUIIMKATHAsL IPOMBIIIIIEHHOCTb.
ObITY 1 Ha [Ipo6rema 0TX0/10B ¥ TOOOYHBIX IPOAYKTOB.
HPOU3BONICTBC IMpakTHyeckue 3aHATHS 2

Pemrenre npakTUKO-OPUEHTUPOBAHHBIX 33aJaHUN O POJIM HEOPraHMYECKOW XMMHUU B Pa3BUTUU MEIUIIUHBI, 2

CO3JJaHNH HOBBIX MAaTCpUaAJIOB (B CTPOUTCIILCTBE U ApP. OTpACIIX HpOMBIH_IJ'ICHHOCTI/I), HOBBIX HMCTOYHHKOB

16




SHEepruu (IbTEPHATUBHBIC HCTOYHHMKH PHEPTUU) B PEIICHUH MPOOJIEM SKOJIOTUYECKOH, SHEPreTHUECKOn M
MUIIEBON 0E€30IaCHOCTH.

KonTpoabHast .
CBolicTBa HEOPraHUYECKUX BELIECTB. 2
paborta 2
Paznen 4. CTpoeHue U CBOIICTBA OPraHUYeCKHUX BellleCTB 28
Tema 4.1. Conepxxanue yueOHOro Marepuasa 4 OK 01
Knaccudukanus, | Teopernueckoe odydenne 2
CTPOCHHE H [Ipeamer opranndeckoi XuMuu. B3anMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
HOMCHKJIaTypa XUMHYECKOE CTPOCHUE KaK MOPSAJAOK COSIUHEHHSI aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJIEeHTHOCTU. OCHOBHBIE
OpraHM9eCKUX MIOJIOKEHUsT TEOPUM XMMHMUYECKOTO CTPOEHUS OpraHMYecKux coenmHeHnii A.M. byrnepoBa. YriepoaHslid
BCILECTB CKEJEeT OpraHU4YecKod MoJIeKynbl. MOoJIeKylspHble U CTPYKTYypHblE (pa3BEpHYyTblE, COKpallEHHBIE) 5
XUMHUYecKkrue (Gpopmysbl. 3aBUCUMOCTh CBOWCTB BEIECTB OT XMMHUYECKOTO CTpOoeHHs Mojiekynl. M3omepus u
M30MEPHI (CTPYKTypHas, reoMeTprdeckas (Iuc-Tpanc-uzomepusi). KpaTHOCTh XUMHYECKOM CBS3H.
[lonsitne o ¢ynkuuoHanpHoi rpynme. IlpuHnUNBl KIacCUPUKAIMM  OPraHUYECKUX COEIUHEHMI.
Me:xnyHapoaHass HOMEHKJIAaTypa ¥ IPUHLIUIIEI HOMEHKJIATYPhl OPraHUYECKUX COCTUNHEHUMN.
IIpakTHYeckne 3aHATHS 2
HomeHknaTypa OpraHM4ecKMX COEAMHEHUH OTHENbHBIX KIAacCOB (HACBIIICHHbIE, HEHACBHIIIEHHbIE W
apoOMaTUYeCKHEe YIJIEBOAOPOMIbI, CIUPTHL, (DEHONbI, albAETH]bl, KETOHBbI, KapOOHOBBIE KHUCJIOTHI U Jp.)
CocTraBieHHe MOJIHBIX U COKPALIECHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB OTIEIbHBIX KIACCOB, 2
UCIOJb3ys MX Ha3BaHMA IO CHCTeMaTHYecKod HoMeHknarype. Pacdersl mnpocreiimeid Qopmyiibl
OpraHU4eCcKOM MOJIEKYJIbI, UCXOJI U3 3JIEMEHTHOI0 cocTana (B %).
Tema 4.2. Conep:xanue y4yeOHOro MmaTepuaja 14 OK 01
Csoiicta TeopeTnyeckoe ofydenne 22 OK 02
OpraHMHYCCKIX OcHoBHble NIOHATHA Oprannueckod xumuu. Homenknarypa. 3oMepus u ee BUIbL.
COCIMHEHUN 2
IIpenensuble yrneBomoponabl. ['opeHuMe MeTaHa Kak OJUH W3 OCHOBHBIX MCTOYHHMKOB TEIUIa B
MPOMBIIIIEHHOCTH U ObITy. CBOWCTBa MPUPOIHBIX YIJIEBOJAOPOIOB, HAXOXKIEHHE B MPUPOJIE U MPUMEHEHHUE 2
AJIKaHOB;
HenpenenbHuble 1 apomatnueckue yrieBoaopoasl. [lonmumepusanus sTuieHa Kak OCHOBHOE HAIPaBJIEHUE €T0 4

HCIIOJIb30BaHMA. FOPCHI/IC allCTUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOT'O INIAMCHU IJId CBAPKU U PC3KU
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METaJLIOB;

Kucnopoacoaepxamume coequHeHus (COUPTBI M TPOCTbie A(PUPBL, (EHONBI, ANbICTUIBl M KETOHBI,
KapOOHOBBIE KHCIOTBI M WX TNPOU3BOAHBIE). [IpakTHyeckoe NPUMEHEHHE OSTUIJICHTJIMKOIS, TIUIepUHA,

¢enona. Ilpumenenue ¢Gopmanpieruia, aneTaabIeruaa, YKCyCHOW KHCIOTH. MpUTa Kak COJIM BBICHIMX 0
KapOOHOBBIX KUCIOT. Morolue CBOMCTBa MbLIIa;
AzoTconepixalye coeAMHEHNs (aMUHbl 1 aMUHOKHCIIOTBI, O€JKH). 2
Knaccupukammss u  0COOCHHOCTM  OpPraHMYECKUMX peaknuil. PeakuuoHHble WEHTpHL. — Pamukaisr. 9
[lepBoHauanbHbIE TOHATHUS O TUIIAX U MEXaHU3MaX OPTraHUYECKUX PEaKIuil.
IIpakTnueckune 3aHATHSA 4
Pemenue nenovek npespaiieHnii Ha FeHETHUECKYIO CBSI3b MEXIY KIaCcCaMU OPraHU4eCKUX COETUHEHUH C 2
COCTaBJICHUEM Ha3BaHUU OPraHUYECKUX COCIUHEHUN 110 TPUBUAIBHOW MIIM MEXITYHAPOIHON
CUCTEMaTUYECKOIl HOMEHKJIaType.
Pemenue pacueTHbIX 3a7a4 M0 YpaBHEHUSAM PEAKLUM C y4aCTHEM OPraHUYECKUX BEIECTB. 2
Tema 4.3. Conep:xxanue ydyeOHOro marepuasa 10 OK 01
Opranuueckue OK 02
BEIIECTBA B Teoperuyeckoe o0yueHue 8
KU3HeneaTenpHocT | Puooprannyeckue coenunenus. [lpuMenenne u Grooruyeckas poiib yrieBooB. OKUCIEHUE YIIIEBOIOB — 5
1 YeJIOBeKa. HCTOYHMK PHEPrUH KUBBIX OpraHu3MoB. O01acTu NpUMEHEHHsI aMUHOKHCIIOT. [IpeBparienns 6eIKoB MU
[poussoxcreo u | B opranmsme. buosnorndeckne ¢yHkuun Oenkos. buomormieckne QyHkumu xupos. Posb opranmdeckoi
IPHMCHEHHE XMMUU B pEIIEHUH NPpo0IieM MUIIEBON 0€30I1aCHOCTH.
OpraHHYECKUX HyxiienHoBbie KUCIOTHI: cocTaB U cTpoeHue. CtpoeHue HykineoTuoB. CoctaB HykIenHOBBIX KucioT (JJHK, 5
BEILECTB B PHK). Posb HyKJIEMHOBBIX KUCIIOT B )KH3HEACSITEIbHOCTH OPraHU3MOB.
npombinuierHocTH |[IPOM3BOICTBO OpraHMYECKMX BEIIECTB: NMPOM3BOJACTBO METaHOJa, nepepaborTka Hedru. IlommsTunen kak 5
KPYIIHOTOHHAKHBIM TMPOAYKT XHMHYECKOTO Ipom3BoAcTBa. lIpumenenme »stuiena. IlpousBonctso u
IIPUMEHEHHE KayuyyKa U PE3UHBI.
CuHTeTHYECKHME M HCKYCCTBCHHBIE BOJIOKHA, MX CTpOEHHME, CBoOicTBa. [IpakTmdeckoe HCIOJIB30BAHUE 5

BOJIOKOH. CHHTETHYECKHUE ILICHKHU: n30Jianug il ImpoBoJ0B, MeM6paHBI AJI1 OIPCCHECHUA BOJbI, 3allIUTHBIC
IIJICHKH  JJIA aBTOMO6HHeﬁ, IJIaCTBIpHU, XUPYPTIHUYUCCKHUEC TIOBA3KH. HoBple TEXHOJOTHM JaIbHEHIIIETO
COBCPHICHCTBOBAHUS IMOJIMUMCPHBIX MATCPUATIOB.

Ponb Opl“ElHPI‘-ICCKOﬁ XMMHUHU B pCHICHUUA npo6neM 3HepFeTquCKOﬁ 6630H3CHOCTI/I, B pa3BUTHU MCIOULIUHEI,
CO3JJaHUH HOBBIX MAaTCpHaAJIOB, HOBbIX HCTOUYHHUKOB OHCPTUHN (aJIBTepHaTI/IBHBIC HCTOYHUKH 3Hepr1/11/1).
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HpaRaneCRne 3aHATUSA

Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUI 10 COCTABICHUIO XUMUYECKUX PEAKIUNA, OTPAKAIOIINX

XHUMHYECKYIO0 aKTUBHOCTh OPraHUYECKUX COCIMHEHUH B PA3IMIHBIX cpeax (MIPUPOIHBIX, OMOIOTHIECKUX, 2
TEXHOTCHHBIX).
KonTpoabHast .
CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEIIIECTB. 2
pabora 3
Paspean S. Kuneruveckne U TepMOIMHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHX PeaKkuuid 12
Tema 5.1. Conepxxanue yueOHOro Marepuaja 4 OK 01
Kunernaeckune Teoperuueckoe oGyuenue 4 OK 02
3aKOHOMEPHOCTH )
MpOTeKaHHA Xumnueckue peaknuu. Kiaccudukanus XUMUYECKUX peakiuii: 1mo ¢a3oBOMy cOCTaBy (TOMOTEHHbBIE H
R —— TeTEPOreHHBIE), TI0 UCTIOIB30BAHUIO KaTaln3aTopa (KaTATUTHIYECKUE U HEKATATMTUYECKUE).
peaii CKopocTh peakiuu, €€ 3aBUCUMOCTh OT PAa3IMYHBIX (PAKTOPOB: MPUPOJIBI PEAruPYIONMIUX BEIIECTB, 9
KOHLIEHTPAllMK pearupyrolux BellecTB, TeMieparypbl (mpaBuio Baut-I'odda), mmomanu peaknuoHHOMN
MMOBEPXHOCTH, HATTMYMS KaTaiau3aropa. Poiabs kataan3atopoB B MpUPO/I€ U MPOMBIIIIICHHOM MPOU3BOICTBE.
DHeprusi akTUBallMU. AKTUBUPOBAHHbBIA KoMIUiekc. Kartanmuzatopel M katanus. Poib KaTaam3atropoB B
MIPUPOJIE U TPOMBIIIEHHOM ITPOU3BOJCTBE.
Tema 5.2. Conep:xaHue yueOHOro MaTepuaja 6
Tepmouuamuueck [ Teopernueckoe odyuenue 4 OK 01
ne Knaccudukanus XuMUYECKUX peakiuil: mo TermioBoMy 3G ¢hekTy (3K30TepMUYecKHe, SHI0TEPMUYECKHE), 110 5 OK 02
3aKOHOMEPHOCTH  |oGpaTuMocTH (0OpatuMbie 1 HeoOpaTuMebie). TermtoBbie 3 HEKThI XUMHUYECKUX peakiuil. TepMoXuMuueckue
HNpOTEKaHUsA ypaBHeHUs1. OOpPaTUMOCTh PEaKITHiA.
XUMHYIECKUX XHWMHYECKOE PABHOBECHE U €T0 CMEIIECHUE O] JCHCTBUEM Pa3IMUHBIX (PaKTOPOB (KOHIICHTPAIIMSA PEarcHTOB 2
peaKium. WIM TPOIYKTOB pEaklud, NaBJCHHE, TeMIepaTypa) s CO3[JaHUs ONTHUMAJbHBIX YCIOBUN MPOTEKAHUS
PasHoBecue XUMHUYECKUX mporeccoB. [lonstue o0 sHTanenuu u sHTponuu. DHeprust ['mb0ca. 3akon ['ecca u cnencTBus
XMMHYCCKHUX n3 Hero. Poisib cmenieHnst paBHOBECHS B TEXHOJIOTUYECKUX MPOLIECCaX.
peakimi IMpakTnyeckue 3aHATHS 2
[Mpunnun Jle Hlatense. Bausaue pazanyuubix GakTOpOB HA U3MEHEHHE PABHOBECHUS XUMHUYECKUX PEaKIIUi.
3aKoH JEHCTBYIOIIMX MAacC M KOHCTaHTa XMMHUYECKOTO paBHOBecHs. PacueTsl paBHOBECHBIX KOHLEHTpalui 2

pearupyromux BEIICCTB U NPOJAYKTOB peaKuHﬁ. PacueTs! TemaoBoro B(I)(I)CKTS. pCaKknuu.
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Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM HA puMeHeHue npuHimna Jle-Ilarense mjis HaxoXAEHUA
HaIpaBJICHUS CMEIICHHUSI PAaBHOBECHS XMMHUYECKON peakiuu U aHanu3 (HakTOpOB, BIUSIONIMX HA CMEIICHUE
XUMHYECKOTO PABHOBECHS.

KonTposbHast .

CKOpOCTh XMMHUYECKON peaKklIMU U XMMHUYECKOE PAaBHOBECHE. 2
pabora 4
Paznean 6. JucnepcHble cucTEMBI 10
Tema 6.1. Conepxxanue yueOHOro Marepuasa 6 OK 01
JlucriepcHbIe Teoperuueckoe odyuenue 4 OK 02
CUCTEMBI U Jucnepcusle cucremsl. Komutonansle cucteMsl. ICTUHHBIE pacTBOPBI. OK 07
(haxTopsr Hx PactBopenne kak (Qusuko-xumudeckuii mnpouecc. PactBoprl. CrnocoObl HPUTOTOBIEHUS PaCTBOPOB. 5
YCTOHYMBOCTH PactBopumMocTs. MaccoBasi 10151 paCTBOPEHHOIO BemecTBa. lIpenenbHo MTOMyCTUMBIE KOHUEHTPALMU U UX

HCI0JIb30BAHKE B OLIEHKE 3KOJIOTHYECKON O€30MacCHOCTH.

Knaccudukanus aucnepcHsix cucreM Mo coctaBy. CtpoeHue U (akTOpbl YCTOMYMBOCTH JUCHEPCHBIX

cucteM. Pacrno3HaBaHMe HCTUHHBIX DPACTBOPOB, KOJUIOMAHBIX PACTBOPOB U TIPyOOJMCHEPCHBIX CHCTEM. 9

Crpoenne wmunemsl. PaccemBaHme cBeTa NpU INPOXOXKIEHUM CBETOBOIO ITydyKa 4YeEpe3 ONTHYECKH

HeoHOpoAHYIO cpeny (dddexra Tunmams).

IIpakTHYecKkne 3aHATHS 2

Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenune npaxkTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUK HA JHCIEPCHBIE CUCTEMBI, UCIOJIb3yeMbIE B 5

OBITOBOM W TPOU3BOACTBEHHON JEATEIBHOCTH 4YeNOBEKa, C MMO3UIMHA 3KOJOrMYecKod Oe30macHOCTH

MOCJIE/ICTBUI U TPAaMOTHBIX PELICHUH po0IeM, CBSI3aHHBIX C XUMHEH.
KonTpoabHast

JlucriepcHble CUCTEMBI. 2
padora 5
Paznea 7. KayecTBeHHbIC peakiuy 00HAPYKEHH HEOPTAHNYECKHX H OPIaHMYeCKHUX BellecTB 8
Tema 7.1. Conepxanue yueOHOro Marepuasia 4 OK 01
OGHapyxkeHue IMpakTHyeckue 3aHATHS 4 OK 02
HCOPraHM4eCKnX | KayecTBEHHbIE XUMHUECKUE PEAKIIMU, XapaKTepHbIE I 0OHApYKEHHUsI HEOPraHNYECKUX BEUIeCTB (KaTHOHOB 2
KaTHOHOB U ¥ aHHOHOB).
aHHOHOB CocraBneHue ypaBHeHUH peakiuii oOHapyxeHust KaTHOHOB [—VI rpynmn u aHMOHOB, B T.4. B MOJICKYJISIPHOU U 2

MOHHOM (popmax.
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Peakiun oOHapyXeHUsI HEOPTaHUYECKHUX BEIIECTB B pEAbHBIX 00BEKTaX OKPYKAIOLIEH CpeIbl.

Tema 7.2. OcHoBHOe coepkaHue 2 OK 01

OOHapyxeHue IpakTHYecKHe 3aHATHS 2 OK 02

OpraHuYeCcKuX

BCIIICCTB

OTICIBHBIX KadecTBeHHBIC XUMUYECKUE PEAKIUH, XapaKTePHbIC ISl OOHAPY)KEHHUS OTACTbHBIX KJIACCOB OPraHMYCCKUX

CIACCOB ¢ COCIMHCHUI: (PEHOJIOB, abJICTHIOB, KpaxMalia, YKCYCHOHM KHUCJIOThI, aMUHOKHUCIIOT U JIP. )

B — Jlenarypanus OSJIKOB IpH Hal‘peBaHI/iI/I, I[BETHBIC PEAKIIUU OCIIKOB. )

B — CocraBiieHHe Ka4eCTBEHHBIX PEaKInii OOHAPY)KEHHsI OPraHUIECKUX COSMHEHUI OTICIbHBIX KJIACCOB.

peakuui

IpodeccnonanbLHO-OpHEHTHPOBAHHOE CO/lepKaHUE (COdePKaAHNE MPUKJIATHOTO MO/TYJIs1) 42

Paspean 8. Xumus B ObITY U IPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa 6 OK 01

Tema 8.1. Coaep:xkanue y4eGHOro MaTepuaia 6 OK 02

Xumus B ObITy B ([IpakTHUECKHE 3aHATHS 6 OK 04

MPOU3BOJCTBEHHOMN OK 07

JIeSITEIbHOCTH DKoNoruyeckas 6e30MacHOCTh HOCIIEICTBHI OBITOBOM 1 TPOU3BOICTBEHHOMN JeATEILHOCTH YeNI0BeKa, 4 IIK 3.1

yenoBeKa CBA3aHHAs C epepaboTKOIl BEIECTB; IOUCK M aHAIM3 XMMHYECKOH HH(GOPMAIMK U3 Pa3INYHbIX HCTOYHUKOB IIK 3.2
(Hay4Has ¥ ydeOHO-HAy4Has TMTEpaTypa, CPEACTBA MaccoBoil MHpopMalyu, ceTh IHTepHET U Apyrue). 1K 4.1
Keiice (¢ yueTom Oyaymier mpodecCHoHAIBHOM IeATeTbHOCTH) Ha aHAJIW3 HHHOPMAIHH O [IK 4.2
MIPOU3BOJICTBEHHOH JIESATEILHOCTH YEJIOBEKA, CBSI3aHHOMW C IMepepabOTKON U MOJIyYCHHEM BEIIECTB, a TAKKE C 1IK 4.3
5KOJIOTHYECKOM 6E€30MaCHOCTBIO. IIK 4.4

2 [1K 4.5

Pa3znen 9.UccienoBanne 1 XUMHYECKH aHAJIN3 00beKTOB 0uochepbl 36

Tema 9.1.1. OcHoOBHOE co/lep:KaHue 14 OK 01

OcHoBbI Teoperuueckoe oGy4uenue 8 1K 3.1

1n1abopaTopHON JlaGoparopHas mocyaa U XMMHYECKHUE PEaKTHUBBI. 1IK'3.2

IIPAKTHKH B OcHOBHBIE 1a00PATOPHBIE ONEPALUH. 5 1K 4.1

npo¢ecCHOHANBHEI | JTaGopaTopHOE 060PYI0BAHHE. 11K 4.2

X 1a00paTopHsiX | TexHuKa GE30MACHOCTH U npaBuia paboThl (OBEACHUS ) B JIAOOPATOPHH. 1IK 4.3
IIpakTnuyeckune 3aHATHS 6 TK 4.4
BrInosiHeHHe THIIOBBIX PacueTOB MO0 TEMATHKE SKCIICPUMEHTA (BBIXOJI IPOIYKTA PEaKIIUU, Macca HaBEeCKH, 6 [IK 4.5
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00BEM PaCTBOPUTEIS).

OO0paboTKa JaHHBIX, aHAIHM3 M OLICHKA UX JOCTOBEPHOCTH (BBIYMCIICHUE CPETHETO 3HAUCHUS
OKCIICPUMCHTAJIbHBIX JAHHBIX, HOFpeIHHOCTI/I).

[pexncraBneHne pe3ynbTaToB AKCIIEPUMEHTA B pa3indHoi Gopme (Tabnuia, rpaduk, 0OTYET, JOKIA],

IIpe3eHTaLMs).
Tema 9.1.2. Conepxxanue y4eOHOro Marepuasa OK 01
XuMu4ecKui Teopernueckoe o0yueHue OK 02
aHaJIu3 pO0 BOJBI Knaccudukarus mpo6 BoabI IO BUAY U HA3HAYEHUIO, UCXOIS U3 €€ XUMHUECKOTO COCTaBa. OK 07
OpranonenTuyeckrue CBOMCTBA (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTh) BOJIbI. KHCIIOTHOCTD 1 1K 3.1
ETOYHOCTh BOABI. pH cpenbl 1 MeTo bl ee onpeaesieHus. KeCcTKOCTh BOJIbI U METO/IbI €€ ONIPEACIICHHUS. 1IK'3.2
Cy1HOCTh METOJ]a TUTPOBAHUSL. 1K 4.1
Bupl xecTkocTr BobI (BpeMeHHas 1 TOCTOsIHHAS ). JKeCTKOCTh BOJIBI KaK MPUYHWHA BBHIAJACHUS OCAIKOB HIIH 11K 4.2
00pa30BaHNUS CONCOTIIOKEHNH, IMEIOIIMX MECTO B OBITY M Ha TIPOM3BO/ICTBE. 11K 4.3
CocTaB cosel, BbI3bIBAIOIINX )KECTKOCTh BOJIbI. XUMHUYECKHE MPOIIECCHI, YCTPAHSIOIINE )KECTKOCTh BO/IBI. 1K 4.4
VYpaBHEHUS] XUMUUECKHUX PEAKITUN, WIUTFOCTPUPYIOITUX IMPOIECCHI, MPOUCXOISIINE MPU YCTPAHSHUH 1K 4.5
KECTKOCTU. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMU U XUMHUYECKUMU criocoOaMu. CriocoObl
YCTPaHEHHUSI MOCTOSIHHOM KECTKOCTH.
IIpakTHYeckue 3aHATHS
CriocoObl BeIpaykeHUsI KOHIICHTPAIMH PACTBOPOB: MaccoBasi A0JIsl pACTBOPEHHOTO BEIIeCTBA, MOJISIpHAS U
MOJIsIIbHAs. KOHLEHTpauu. Tutp pactBopa. Penienne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI
Ha pacyeT KOHLEHTPALMM 3arpsA3HAIOIINX BEUIECTB U UX CPABHEHUE C MPEAEIIBHO JOMYCTUMBIMU
kouneHTpammsamu (ITJIK).
Tema 9.1.3. Conepxanue yueOHOro Marepuasa OK 01
XUMHUYECKUH Teopernueckoe o0yueHue OK 02
KOHTPOJIb Ka4eCTBA |KayecTBEHHBIN XUMUYECKHI1 COCTaB MPOAYKTOB NUTaHus. BemecTBa, panbcudunupyromniye npoayKThl OK 07
OPOAYKTOB IIUTaHUs, U BEILLECTBA, 3arPA3HAIOIINE IPOIYKTHl ITUTaHU. 1K 3.1
NATaHUA Ornpenenenue 3arpA3HAOIMINX XUMUYECKUX BEIIECTB B MPOIYyKTaxX MUTAHUS, ONIPEJCICHHE BEUIECTB, HE IIK 3.2
3asBJIEHHBIX B COCTaBE€ MPOJAYKTOB MUTAHMSL. 1K 4.1
IIpakTHYecKkne 3aHATHA K 4.2
1K 4.3
Oprannyeckue U HEOpraHM4YeCKUe BEUIECTBA, BXOSIINE B COCTAB MPOAYKTOB nMuTanus. OnpeneneHne [IK 4.4
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cocTaBa OJII0JI Ha COJICpyKaHNEe MaKpO ¥ MHKPOAJIEMEHTOB. M3ydeHne npeyioxKeHHBIX PernoaaBaTeneM O]
Ha MPeMET XMMHUYECKOTO COCTaBa, OTPE/ICIICHHE JI0JICH OT CyTOYHOM HOPMBI MAaKpO U MUKPODJICMEHTOB B
yKa3aHHOM OJrozie.

IIK 4.5

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX 33/1a4 110 KYJIMHAPHOU TEMAaTUKE PAa3IUYHBIX TUIIOB. 2
Tema 9.1.4. Conepxxanue yueOHOro Marepuaja 6 OK 01
XUMUYCCKHUH Teoperuueckoe oGyuenue 4 OK 02
aHanms npoo Krnaccudukaruys mods 1o BUAy U Ha3HAYECHUIO, UCXOJIS U3 XUMUYECKOT'0 cocTaBa. MmeHTuduKaIus mpoos 9 OK 07
HOYBbI IIOYBHI 110 €€ XMMUYECKOMY COCTaBY, ONIMCAHUE BO3MOKHOCTEN €€ IPUMEHEHUSI. 1K 3.1
TpeGoBanMs K KaueCTBY MOYBBI PA3IUYHOTO HazHauYeHMs. OnrcaHrue 0COOEHHOCTEH HCIIOIb30BaHMS TIOYB B 1IK'3.2
3aBUCHUMOCTH OT TUIIOB, CITIOCOOBI YITYUIIIEHUSI KaueCTBA IMOYB B 3aBUCHMOCTU OT Ha3HAYEHUSI. 1K 4.1
O065acTH UCTIOIb30BAHUS OPraHUYECKUX yI0OPEHHUI B 3aBUCHUMOCTH OT Ka4€CTBEHHOr0 cocTaBa. Onucanue 9 1K 4.2
OPraHUYECKUX yIOOPEHUI 1 UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH. 11K 4.3
IIpakTnuyeckune 3aHATHS 2 K 4.4
O6nactu HazHayeHUs (MPUMEHEHUS ) TIOYBBI, ICXOS M3 KAUeCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa. IIK 4.5
AHaJIu3 HOPMATUBHON JOKYMEHTALINH.
Ponp HeopraHmueckux BEIIeCTB B KAU€CTBE MUHEPAIbHBIX YIOOpEHUH, YIyqIIUTENeH MOYBbI. 2
CocTaB MUHepaIbHBIX YI0OpEeHUH U UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ pa3HOBUIHOCTH.
B3anMocBs3b cocTaBa yioOpeHHi M MX BIUSHHS HA BET€TAaTHBHBIC CBOMCTBA U TUIOOHOIIICHUE PACTCHUM.
IIpome:kyTOoUHAS aTTeCTAUMS O JUCIHUIJINHE (IK3aMeH)
Bcero 121
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3. YCJIOBUS PEAJIN3AIIMA YUEBHOM JUCHUILIUHBI
3.1. TpeOoBanuss K MHHMMAJIBHOMY  MATEPHAJbHO-TEXHHUYECKOMY
o0ecre4eHHI0
Peanuzanuus yueOHON AMCUMIUIMHBI TpEOYyeT HaIM4Usg y4eOHOro kaOuHera
XUMHMH.
O6opynoBaHue yueOHOTO KaOUHETa!
- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY OOYHAIOIINXCS;
- pabodee MeCTO IIPENnoAaBaTes;
- KOMIUIEKT Y4eOHO-HATJIAIHbIX TOCOOUN «XUMUs»;
- 3JIEKTPOHHBIN pecypc «BupryanbHas nabopartopusi»
TexHuueckue cpeacTBa 0OyUeHHs: KOMIIbIOTED, SKpaH, MPOEKTOP.

3.2. UudopmanuoHHoe odecneyeHmne

NudopmanimonHoe  obecriedeHne  OoOydeHUS  COACPKUT  TEepeUYCHb
PEKOMEHIyeMbIX YYCOHBIX HW3JaHWK, HWHTEpHET-pecypcoB, IOTOJHUTCIBHON
JUTEPATYPHI.

OCHOBHBIC HCTOYHUKH

1. boromonoBa, . B. Heopranuueckass xumusi : ydeOHOe mocobue / H.B.
boromonosa. - Mocksa : UH®PA-M, 2020. - 336 c. : un. - (IIPO®Uns). - ISBN
978-5-98281-187-5. - Tekct : 3JIEKTPOHHBIMN. - URL.:
https://znanium.com/catalog/product/1061490 (mata oGpamenus: 09.03.2021). —
PexxuMm noctyna: mo mojmnucke.

1. T'abpuensu O.C. Xumus s crnieluaibHOCTEH U Mpodeccrii TEXHUYECKOT O
npodus : yueOnuk / O.C. I'abpuensn. — M.: Akagemus, 2010. - 256 c.

2. ®umumonoBa, H. A. Oprannyeckasi XuMus : JJaOOPaTOPHBINA MPAKTUKYM IS
obyuaromuxcsa CIIO mo nampasnenuto «Berepunapus» / H. A. ®unumoHoBa. -
Bonrorpan : ®I'bOY BO Bomrorpaackuit I'AY, 2019. - 76 c. - Tekcr :
anektpoHHbeii. - URL: https://znanium.com/catalog/product/1289036 (mata
obpamenus: 09.03.2021). — PexxuMm tocTymna: 1o moJImucKe.

JlonoJIHUTENbHBIE UCTOYHUKMU:
1. Tabpuensu O.C. Xumus nis npenogaBaTens: yaeOHO-METoAMYeCKoe mocooue /
O.C. T'abpuensn, I'.I'. JIsicoBa — M., 2010.
2. Taopuensu O.C. HacronpHas kuura yumrens xumuu: 10 xmacc / O.C.
I"a6puensn, U.T'. OctpoymoB — M., 2009.
3. T'abpuensa O.C. HacronpHas kaura yunrtens xumuu: 11 kmace: 8 2 4. / O.C. T'a-
opuensH, I'.I'. JIsicoa, A.I'. BBenenckas — M., 2009.
4. Taopuensu O.C. JlpicoBa I'.I'. Xumus mis npenojaBarenis: METOIUYECKOE
mocobue. — M., 2010.
5. I'abpuensu O.C. Xumus s CIIeMHAIBHOCTEH U Ipo(eccuii TEXHUISCKOTO
npodus: yaebnnk / O.C. I'abpuensa. — M.: Axagemus, 2010. - 256 c.
6. MapteiaoBa T. B. Xumusi: y4eOHUK ¥ PAKTUKYM JJIS CPETHETO
npodeccronanbHoro oopazoanus / T. B. MapteiHoBa, 1. B. Apramonosa, E. b.
['oxynoB; mox obmieit penakmueit T. B. MapTeiHOBO#. — 2-€ U3/1., UCTIP. U IO, —
Mocksa: U3natensctBo FOpaiit, 2019. — 368 ¢. — (IIpodeccruonanbHoOe



oOpazoBanue). — ISBN 978-5-534-11018-0. — TexcT: anexktponHslii // DbC
IOpaiit [caiiT]

7. Xumus: yueonoe nocobue aig CIIO / cocrasutenu I'. 0. Boctpukosa, E. A.
Xopoxopauna. — Capatos: [IpodobpazoBanue, 2019. — 91 ¢c. — ISBN 978-5-
4488-0369-7. — TekcT: 37eKTpOHHBIN // DIIeKTpOHHO-0nbnroTeyHas cucrema [PR
BOOKS: [caiiT]. — URL.: http://www.iprbookshop.ru/87280.html . — Pexxum
JOCTYyTIa: JUIsl aBTOPU3HP. TIOJIB30BATENICH.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHON IUCIUATLIVHBI

KOHTpOJ'IB N OLNCHKAa PpE3yJbTaTOB OCBOCHUMA O6Hl€06p830BaTCHBHOfI
JUCIHUITITMHBI «XUMusI» PACKPBIBAKOTCA YCPC3 AUCHUILNIMHAPHBIC PE3YJIbTAThI,
HaIlpaBJICHHBIC HA q)OpMI/IpOBaHI/IC 06IIII/IX )51 HpO(l)GCCI/IOHaJILHI)IX KOMHCTCHHI/Iﬁ I10
pasaciaM U TCMaM COACPKAHHA yqe6H0r0 mMartcpuala.

Oo6masn/ Paznen/Tema THun oeHOYHBIX MePONIPUATHH
npogecCHOHAIbHAA
KOMIIEeTeHIIHS

OK 01 Pazgen 1; Pa3znen 2; YcHbI 0npoc, TECTOBBIE 3aaHuUA,
Paznen 3; Pazgen 4; KOHTPOJIbHBIE PAOOTHI, TPAKTUUECKUE
Pasnen 5; Paznen 6; paboThl
Pazgen 7; Pa3znen §;
Pazgen 9.

OK 02 Tema 1,2; Tema 3,1; Tema |YcHbI onpoc, TECTOBBIC 3aaHuUA,
4,2; Tema 4,3; Paznen 5;  |KOHTpOJIbHBIE PAOOTHI, TPAKTUUYECKUE
Pazgen 6; Pa3znen 7, paboThI
Pazgen 8; Tema 9.2; Tema
9.3; Tema 9.4.

OK 04 Pasnen 8. YcHbI onpoc, TECTOBbIC 3aaHus,
KOHTPOJIbHBIE PAaOOTHI, TPAKTUUYECKUE
paboThI

OK 07 Paznien 6; Pazgen 8 Tema |YCHBIM onpoc, TECTOBBIE 3aIaHMUS,

9.2; Tema 9.3; Tema 9.4.; |KOHTpOJIbHBIE PAOOTHI, TPAKTHYECKHE
paboThI
IIK 3.1, IIK 3.2, IIK 4.1, |Pa3nen &; Paznen 9 YcHBIN ONIpOC, TECTOBBIE 3aaHus,
IIK 4.2, 11K 4.3, 11K 4.4, KOHTPOJIbHBIE pabOThI, IPAKTUYECKHE
IIK 4.5 paboThI
OK 01, OK 02, OK 04, |Bce pa3zaemnsl JuddepeHurpoBaHHbIN 3a4eT

OK 07, IIK 3.1, I[IK 3.2,
1K 4.1, [IK 4.2, [IK 4.3,
IIK 4.4, IIK 4.5
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