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Pabouas mporpamma yuebnoit mucrmmamasl OJ[.12 Xumwus pa3paboTaHa Ha OCHOBE
denepanbHOrO rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPeAHEro olmero oopa3oBaHus
(manee — ®I'OC COO) (Ne 413 ot 27.05.2012 r, ¢ u3MeHEHHAMHU U JoTIoTHEHUIMH OT 12.08.2022
Ne 732), Ha OCHOBE MPUMEPHOUN MPOrpaMMbl OO0IIE0Opa30BATEIHHON Y4EOHOU JIUCIUTUTHHBI
«Xumus» Ui Mpo(ecCHOHANBHBIX — 00pa30BaTeIbHBIX  OpraHW3alui, pPEKOMEHJIOBAHHOU
@denepanbHBIM  TOCYIApPCTBEHHBIM  OIODKETHBIM  yUPEXKJICHHEM JIOTIOJTHUTEIIHHOTO
npogeccuoHanbHOro 00pasoBanHusi «MHCTUTYT pa3BUTHS MPO(ECCHOHATBFHOTO O00pa30BaHUS)
(mpotokon Ne 14 ot 30 Hos6ps 2022 r.), ¢ yuetoM OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI
cpennero ob6miero odpazoBanus (mpoTokos oT 18.05.2022 r. Ne 371), ¢ yuerom DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAAPTA CPETHETO MPOPEeCcCHOHATBLHOTO 00pa30BaHUs 110
npopeccun 43.01.09 IloBap, xoHIUTEp YTB. IpUKa30M MHUHUCTEPCTBA OOpa30BaHHUS M HAYKH

P® 09 nexabpst 2016 r. Nel1569 (B pen. ot . 17.12.2020)

Oprannzanus-pazpaboTyuk: rocyJapcTBeHHoOe O10/:KeTHOE npogeccuoHaIbHOE
odpa3oBareibHoe yupexaeHue «KKyHrypckuii Kosiea:x arpoTexXHoJ0ruii ¥ ynpasJjeHus»

CocTaBUTEND.

B.H. YepHnslesa, npenoiaBareis
®.N.0., 10DKHOCTH
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1. OBHIAS XAPAKTEPUCTHKA PABOYE TPOT PAMMBI
OBIEOBPA3OBATEJIBHOM JUCLHUATIIMHBI
OJ1.12 XUMUSA

1.1. MecTo IMCUUIIMHBI B CTPYKTYpe o0pa3oBarejbHOM nporpammbl CIIO:

O6meobpazoBatenpHas auctuuinHa OJ1.12  Xumus sBasercs o0s3aTeabHON
4acTbl0  00I€00pa30BaTENbHOTO IMKIAa 00pa3oBaTebHOM  NpPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no npodeccuu 43.01.09 IloBap, konauTep.

1.2. Hesu 1 mi1aHUpyeMble Pe3yJbTaThl OCBOCHUS JUCHUIJINHBI:

Conepxanue mporpaMmMbl o01eoopazoBarenbHol auctumiauabl O1.12 Xumus
HaIlpaBJIEHO Ha JIOCTWIKEHUE Cleayronieid mejau. GOopMUpPOBaHUE Yy CTYACHTOB
NPEACTaBICHUS O XUMHUYECKOM COCTaBJISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa KaK OCHOBBI TMPUHSATHS pEHIEHUH B >KU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYaIUsIX, OTBETCTBEHHOTO TTOBE/ICHUSI B TIPUPOJIHOM Cpejie.

3amauu IUCHUILIMHBI:

1) chopmupoBaTh NMOHMMAHUE 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHYECKUX
IIPOLIECCOB U SIBJIEHUI B OKpYKaloIel cpeae, NEIOCTHOW HayYHOU KapTUHBI MHUDA,
B3aUMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTABISTH (POPMYJIbI HEOPraHUYECKUX M OPraHMYECKUX
BEIIECTB, YPaBHEHUS  XUMHUYECKUX  pEaKIMid, OOBSICHATh UX  CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HAaBBIKM MPOBEJACHUS  MPOCTEHIINX  XUMHUYECKHUX
AKCIIEPUMEHTATBHBIX ~HCCIEOBAaHUN ¢ COONIOJeHHEeM TMpaBui 0e30MacCHOTO
oOpalleHust ¢ BEIIeCTBAMU U J1aOOpaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh yMEHHUS HMCIOJIB30BAaTh MH(POPMAIMI0O XMMHUYECKOTO XapakTepa u3
Pa3IUYHBIX HICTOYHUKOB;

5) copmMupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIHLHOCTH
Y XUMHYECKUX MMPUPOTHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX TIPOIIECCOB;

6) chopMupOBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHKCHHI XUMUICCKOW HAYKH U
TEXHOJIOTHUH ISl pa3BUTHS COIUAIBHOM U MPOU3BOACTBEHHOM cdep.



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
HAaHMEHOBaHHe
¢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

- TOTOBHOCTb K TPY/Y, OCO3HAaHHUE [IEHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTH K aKTUBHOU JICATSIIEHOCTH
TEXHOJOTHYECKOW U COUAIIBHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh
WHUIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSITEIHHO BBITIOJTHATH TAKYIO
NESITETbHOCTB;

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

a) 0a30BbIe JIOrHYecKHe JeiicTBUA.

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

- YCTaHaBIIMBATh CYIECTBEHHBIN MPU3HAK
WJIM OCHOBAHMS 1711 CPaBHEHUS,
kiaccudukanuu u 0000IIeHNUS;

- OIIpeNIeNsTh e AeATeIbHOCTH, 331aBaTh
napaMmeTpsl U KPUTEPUU UX JOCTHKCHHUS,

- 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 OKHUCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJIApHAsi Macca, MOJISIPHBIA OO0bEeM, YIJIEpOJHBIA CKENeT,
GbyHKIIMOHATBHAS TPYIINA, paguKai, U30MepHs, N30MEPhI, TOMOJIOTHIECKUN
pAIl, TOMOJIOTH, YTIEBOJIOPO/IbI, KUCIOPOI- U a30TCOACPIKAIINE COCTUHEHUS,
OMOJIOTMYECKN aKTHUBHBIC BeIIeCTBa (YIJIEBOJMBI, JKUPHI, OEIKH), MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,
KpUCTAJUITMYECKas pPEIeTKa, THUIbl XUMHUYECKUX peakUuuid (OKHUCIUTEIbHO-
BOCCTaHOBUTEJbHBIE, K30-U SHAOTEPMHUUYECKUE, PEaKIIMi HOHHOTO OOMEHa),
pPacTBOp, ANIEKTPOJIUTHI, HEANEKTPOJIUTHL, AMEKTPOIUTHYECKAs AUCCOIMAIINS,
OKHUCJIMTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKON peakluy, XUMUYECKOe
paBHOBECHE), TEOPUM M 3aKOHBI (TEOpPUS XUMHUYECKOTO CTPOCHHUSA
opranndeckux BemectB A.M. byrmiepoBa, Teopus 3JIEKTPOJIUTHYECKOU
aucconuanuu, nepuoauyeckuit 3akon .M. MenaeneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJMYECKHUN S3bIK XUMHH, (HaKTOJIOTUYECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJYYEHUH U O€30IaCHOM HCIOJIb30BAaHUU
BOXHEHIINX HEOPraHUYECKUX M OPraHMYeCKUX BeUIeCTB B OBITY U
MPAKTHYECKOH JAEATeIbHOCTH YeJIOBEKa;

- yMeThb BBISABJIATH XapaKTEpHbIE MPU3HAKH W B3aUMOCBSI3b HM3YyYEHHBIX
MOHSITH, TPUMEHATH COOTBETCTBYIOIINE OHITUS MIPH OMMCAHUK CTPOCHUS U
CBOWCTB HEOPraHMYECKHX M OPraHMYECKHX BEIIECTB M HUX IPEBPAILECHMII;
BBISIBISITH ~ B3aMMOCBSI3b ~ XMUMHMYECKMX 3HAHUM C  TMOHATHSAMU U

! VkasbiBatoTca nMuHOCTHbIE M meTanpeameTHble pesynbTatel U3 ®rOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronsHoi dopme, bopmmupyemble obLieobpasoBaTesibHOM

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
pelIeHUH KU3HEHHBIX MPoOiieM

0) 0azoBbIE HCCJIe10BaTeIbCKHE
JieficTBUA:
- BIIAJICTh HaBBIKAMU y4eOHO-
HCCIEA0BATENBCKON " IIPOEKTHOU
NESTEIHOCTH,  HABBIKAMHU  pa3pelICHUs
pooseM;

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

- aHaTU3UPOBATh IOJyYEHHBIE B XOJI€
pelIeHUs 3a/laud Pe3yJabTaThl, KPUTHUYECKU

OLCHUBATH Hux JOCTOBECPHOCTD,
IIPpOrHO3HUpPOBATb HU3MCHCHHC B HOBBIX
YCIIOBHUAX]

- YMETH IICPCHOCUTD 3HaHUA B

MO3HABATEIHHYIO M MPAKTUYECKYIO0 00JacTH
JKU3HEAEATENHLHOCTH,

- YMETb MHTETPUPOBATHh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIIBUTaTh HOBBIC HJCH, TNpeajaraTh
OPUTMHAJIBHBIE OX0/Ibl U PEHICHUS;

- CIIOCOOHOCTE MX MCITOJIL30BAHUS B
M03HABATEIbHOM U CONMAIbHOM MPAKTHKE

MMpEaACTAaBIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB;

- YMCTb HCIIOJIB30BaTh HauMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOJHOTO COK3a TEOPETHYECKOW M NPUKIAJHOW XUMHU U
TPUBHUAJIBHBIC HA3BAHUA BaKHEHUIITNX BCIIICCTB (3TI/I.H€H, AllCTUJICH, TTIMLCPHH,
denon, dopmanmpaerun, yKCycHas KHCIIOTA, TJIMIIUH, YyrapHbIA ras,
erIeKI/ICJILIf/i ra3, aMMHuakK, ragicHas U3BCCTh, HETalICHasA HU3BCECTh, ITMThCBAs
CoJla M JPYTuX), COCTaBIATH (POPMYIIBI HEOPTaHUYECKHX M OPTaHUYICCKHX

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

pEeaKIHii;

- YMETh YCTaHaBJIMBAaTh MPHUHAIIEKHOCTh W3YYCHHBIX HEOPraHUYECKUX U
OPraHWYeCKUX BEIIECTB K OMpPEAENIEHHBIM KJlaccaM W TPyMIaM COCIUHEHHH,
XapaKTEPU30BaTh WX COCTaB M BAXHEUIIHME CBOWCTBA; OMNPEACIATH BUJIbI
XUMUYECKUX CBs3ed (KOBaJIeHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOHAs),
THUTIBl KPUCTAIUTMIECKUX PEIIETOK BEIIECTB; KIACCU(DUIIMPOBATh XUMHIECKHE
peakmuu;

- chopmMupoBaTh MPEACTABICHUSA: O XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHPA, POJM XUMHUU B TO3HAHUU SBJICHUU
npuposbl, B (OPMUPOBAHMM MBIIUICHUS W KYJAbTYpPhl JIMYHOCTH, €€
(GyHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMOM /ISl PEIICHUs MPAKTHUECKUX
3aa4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJIHON Cpelie;

- YMETh MPOBOJUTH pacueThl MO XUMHUYECKUM (QopMmyiaM U ypaBHEHHIM
XUMHUYECKUX pEaKkIuil ¢ HUCHOJIb30BaHHEM  (PU3MYECKHX  BEJIUYUH,
XapaKTEepPU3YIOIINX BEIEeCTBAa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE yCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIb30BATh
CHUCTEMHbIE XUMHUYECKUE 3HAHUS JJIsl MPUHATHUS DPEIICHUA 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 SKCIICPUMCHT
(HpeBpaH_leHI/IH OpraHu4YeCKuXx BCHICCTB IIpU HArpCBaHUH, IIOJTYUCHUC
OTWJICHA W HM3YYCHHC CT0 CBOI>'ICTB, Ka4YCCTBCHHBIC PCAKIIMU HA aJIbACTUIBI,




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

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS ~ HAyKh W OOIIECTBEHHOH
NPaKTUKH, OCHOBAaHHOTO Ha  JUalore
KyJIbTYp, CIHOCOOCTBYIOIIEIO OCO3HAHUIO

CBOET0 MECTa B OJIUKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHUE  SA3BIKOBOM M
YUTATENbCKOM KYyJbTYpBl Kak CpeacTBa
BSaHMOHeﬁCTBHﬂ MCXKIY JIFOAbMHU n
IIO3HAaHUA MHpPaA,

- OCO3HaHUE LIEHHOCTH Hay4yHOU
ACATCIIBHOCTH, TOTOBHOCTH OCYLICCTBIIATH
IIPOEKTHYIO u HCCIIEA0BATENBCKYIO
ACATCIIBHOCTE HHAUBUAYAJIBHO U B I'PYIIIIC,
OBJj1aiecHHe YHHBEPCAJbHBIMHU Y4eOHBIMH
NMO3HABAaTECJIbHBIMHU I[CﬁCTBI/[SIMP[t

B) padora ¢ undgopmanueii:

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

- co3/1aBaTh TEKCTHI B Pa3jIMyYHBIX (popmarax
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 CpeacTBa
MH(GOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PpEIIEHUH KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX W OpraHU3alOHHBIX
3ajady ¢ coOmroneHHMeM — TpeOOBaHUIA
OPrOHOMMKH,  TEXHHKH  0O€30MacHOCTH,

Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypanusi OelKOB IpH HarpeBaHUHU,
[[BETHBIE pEAaKUHUU OETKOB; MPOBOJUTH pPEAKUUU HOHHOTO OOMEHa,
OTIpE/IENATh CPeIy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha Cylbdar-,
KapOoHaT- M  XJIOPUA-aHUOHBI, Ha KATHOH AaMMOHHS;  pElLIaTh
SKCIIEpUMEHTaNbHbIE 3afaud 1o TemMam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUU C IIpaBWJIaMU TEXHHUKH O€30MacCHOCTH MNpu oOpallleHuu ¢
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM; IMPEJICTABISATh PE3YIbTATHI
XHUMHYECKOTO HKCIIEpUMEHTa B ()OpMe 3aIiCh YpaBHEHUH COOTBETCTBYIOIINX
peakuuii ¥ GopMyIUPOBATH BBIBOJII HA OCHOBE 3TUX PE3YJIbTATOB;

- yYMEThb aHaJM3UPOBATh XMMHMUECKYI0 HHGPOpPMAIUIO, TMOJIy4aeMyl U3
pa3HbIX UCTOYHUKOB (CpeAcTB MaccoBoW uHGpopMmaiuu, cetb MHTepHeT u

Jpyrue);

- BIAJAECTh OCHOBHBIMM METOJaMHU HAy4YHOIO [IO3HAHHUS BELIECTB U
XUMHYECKUX  sIBJIeHMH  (HaOmioJeHwe,  U3MEpeHHe,  IKCIEePUMEHT,
MOJICITMPOBAHNE);

- YMETh NPOBOJUTH pacueThl MO0 XUMHUYECKUM (QopMmyiaaM U ypaBHEHHIM
XUMHUYECKUX pEaKkIuil ¢ HUCHOJIb30BaHHEM  (PU3MYECKHX  BEIUYMH,

XapaKTEepPU3YIOIINX BEIeCTBAa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMUMHUYECKHE 3HAHMS JJIsl MPUHATHUS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUAX, CBA3aHHBIX C BEUIECTBAMH U WX IPUMEHEHUEM




THUTUEHBI, PeCypcocOepeKeHus], IPABOBbIX H
TUYECKHX HOPM, HOPM HH(MOPMALMOHHOM
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 JICSITCIIbHOCTH,

OsBnanenue YHHBepPCAJbHbIMHU
KOMMYHUKATUBHBIMH 1efiCTBUSIMU:

0) coBMecCTHAasl IeATeJIbHOCTD.

- MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJHOW U UHJIMBUIyalbHOU paboThI;

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

JIOCTIDKECHHMIO: COCTaBIIATh IUIAH JCHCTBUH,
pacmpenensiaTb pPOJd € Y4YeTOM MHEHUH
YYaCTHHKOB 00CyX1aTh PEe3YNIbTAThI
COBMECTHOM pabOoThI;

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

- OCYILIECTBIISITh IMO3UTHBHOE
CTPATETUYECKOE 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 U3YYEHHME €r0 CBOMCTB, KAUECTBEHHBIC PEAKIMM HA AJIbJICTUBI,
KpaxMas, YKCYCHYIO KHCJIOTY; JeHaTypauus O€JKOB Ipu HarpeBaHUH,
[BETHbIE pEaKIMH OENKOB; MPOBOAUTH pPEaKIUM HOHHOTO OOMEHa,
OTIPENENIATh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHbIE PEeaKIIUU Ha Ccyabdar-,
kapOoHaT- M  XJOpPUA-aHUOHBI, Ha KATHOH AaMMOHHS;  pellaTh
JKCIIepUMEHTaJbHble 3afauu 1o Temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHHMKH O€30MacHOCTH Mpu oOpallleHuu ¢
BELIECTBAMU U J1a0OpaTOPHBIM OOOPYIOBAaHUEM; MPEACTABIATh PE3YIbTAThI
XMUMHUYECKOTO dKCIIEpUMEHTa B (JopMe 3aIllicu ypaBHEHUIN COOTBETCTBYIOLINX
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.
CoeiicTBOBaTH
COXPaHEHUIO

OKpYKarollen Cpebl,
pecypcocOepekeHunIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KJIMMAaTa,

B o6s1acTH 3K0/10rMYE€CKOr0 BOCIMTAHUSA:
- cpOpMHPOBAHHOCTh  DKOJOTHUECKOU
KYJIBbTYPHI, IIOHUMAaHUEC BIIMAHUA
COLMAIbHO-OKOHOMUYECKHUX IPOLECCOB Ha
COCTOSIHME TMPUPOJHOM H  COLHMAIBHOMN
Cpelbl, 0CO3HAHUE TJI00ATbHOIO XapakTepa
9KOJIOTUYECKHUX TTPOOIIEM;

- chopMupOBaTh MPEACTABICHUS: O XHMHUYECKOH  COCTaBISIOMICH
GCTGCTBGHHOHay‘IHOﬁ KapTUHBI MHpa, POJIM XMMHHU B IIO3HAHUH SIBJIEHUU
npupoapl, B (OPMHPOBAHWH MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €¢
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOM JIIsl PEIICHUS TPAKTHYSCKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3/I0POBbIO U
MPUPOJHON Cpee;

- YMeTh COOMI0AaTh MpaBUia IKOJOTUYECKH IIeJIECO00pa3HOTO MOBEACHUS B

TIPUHIIUATIBI - TUIAaHUPOBAaHHWE W  OCYIIECTBJICHHE | OBITY M TPYJIOBOM JAESTEIBHOCTU B IIENIAX COXPAHEHHUS CBOETO 3JI0POBbSI U
OepeKITUBOTO NEHUCTBUM B OKpYXAIOIIEH cpejiec Ha OCHOBE | OKPYXKAIOIIEH MPUPOJAHOU CPEAbl; YUUTHIBATH OMACHOCTH BO3JIEHMCTBHS Ha
MIPOM3BO/ICTBA, 3HaHUS TIeJIed YCTOMYMBOTO Pa3BUTHS | )KMBBIE OpPraHU3MBI OIMPEACICHHBIX BEIIECTB, NMOHMMAs CMBICT TMOKa3aTels
3¢ deKTUBHO YeJI0BEYECTBA; pesieNbHON JOMYCTUMON KOHIIEHTPAIUH
JNIEUCTBOBATL B aKTHUBHOE HETPUATHE JIEHCTBHI,
Ype3BBIYAITHBIX MIPUHOCSIITUX BPEJl OKpYKAIOIIEeH cpese;
CUTYalUsIX - yMEHHUE MPOTHO3UPOBATh

HeOIaronpusTHLIE 9KOJOTHYECKIE

MOCJIEICTBUS TPEANPUHUMAEMBIX JEHCTBUH,

MpEOTBPAILATh UX;

- paclIUpeHHe ONbITa  JIEATCIbHOCTH

AKOJIOTHYECKOM HAIPaBJICHHOCTH;

- OBJIaJICHHUE HAaBBIKAMHU Y4COHO-

HCCIIEIOBATENBCKOM, MPOEKTHOM 1

COIIMAILHOM JIeSITEIIbHOCTH,
IIK 1.1. -0CO3HaHUE 00yUYaIOIUMHUCST POCCUUCKOM -C()OpPMHUPOBAHHOCTH MIPEICTABIICHUI: O XUMUYCCKOMN COCTaBIISIONICH
IlogroraBnuBarn rpakJ1aHCKOW UJCHTUYHOCTH; €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMUU B IO3HAHUM SIBJICHUI
pabouee MecTo, -TOTOBHOCTh K CAMOPa3BUTHIO, MPUPOIbI, B POPMUPOBAHUHN MBIILICHUS U KYJIBTYPhI JIAYHOCTH, €€
o0opyaoBaHue, CaMOCTOSITEJILHOCTH U CAMOOIIPEICIICHUIO; (GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOAMMOM JIJISl PEIICHUSI MPAKTHYIECKUX

CBIPbE, UCXOTHBIC
MaTepUabl JIJIs
00pabOTKH CHIPBA,
HPUTOTOBJICHUS
noy(haOpuKaToB B
COOTBETCTBHH C

-HaJIM4Me MOTHBALUU K O0YUYEHUIO U
JUYHOCTHOMY Pa3BHUTHIO; -
1ieJIeHANpaBJIeHHOE Pa3BUTHE BHYTPEHHEH
MO3UIIMHU JINYHOCTU Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HapOI0B
Poccuiickoit enepanuu, ICTOPUYECKUX U

3aJa4 ¥ 3KOJIOTHYecKH 000CHOBAaHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO U
IPUPOIHOIL cpere;

-BJIaJICHUE CUCTEMON XUMHUECKUX 3HAaHUI, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAT AIOIIME MOHATHUS (XMMUYECKUI JIEMEHT, aTOM, JIEKTPOHHAs
000J104Ka aToMa, s-, p-, d-3NIEKTPOHHBIE OPOHUTAIIN AaTOMOB, MOH, MOJIEKYJIa,
BaJICHTHOCTb, 2JIEKTPOOTPULIATENILHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas]




WHCTPYKIMSIMU U
periiaMeHTaMu.

IIK 1.2.
Ocy1iecTBIATh
00paboTKy,
MOJATOTOBKY OBOIIEH,
rpu0oB, pbIOHI,
HEPBIOHOTO BOJTHOTO
CBIpbSI, Msica,
JIOMAIITHe! NTHIIBI,
JTUYH, KPOJIUKA.

IIK 2.2.
Ocy1iecTBIATH
MIPUTOTOBJICHHE,
HETIPOJ0JDKUTEIIHHOE
XpaHeHue OyJIHOHOB,
OTBapoOB
pa3zHooOpa3zHOro
aACCOPTHMEHTA.

IIK 3.2.
OcyliecTBaATh
IIPUTOTOBJICHHUE,
HEMPOI0JDKUTETIBHOE
XpaHEHHE XOJIOJHBIX
COYCOB, 3aIllpaBOK
pazHooOpa3zHOro
ACCOPTUMEHTA.

HAIIMOHAJIbHO-KYJIBTYPHBIX TPAIULINH,
(opMUpOBaHHE CHCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK,
AHTUKOPPYIMIIHOHHOTO MUPOBO33PEHUS,
MIPABOCO3HAHUS, SKOJIOTUIECKON KYIbTYPHI,
CIOCOOHOCTH CTAaBUTH LIEJIH U CTPOUTH
KU3HEHHBIC TUIAHBI;

-OCBOCHHBIE 00yJaFOIIUMUCS
MEXKIIPEIMETHBIE TIOHITHS U
YHHUBEpCallbHbIC ydeOHbIE TCHCTBUS
(perynsiTUBHBIE, TIO3HABATEIBHBIE,
KOMMYHHKATHUBHBIE);

-CIIOCOOHOCTH UX MCIOJIb30BaHUS B
ITO3HABATEBHON U COL[MAIbHON MPAKTHKE,
TOTOBHOCTH K CAMOCTOSITEITBHOMY
IJTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeITEeTPHOCTH, OpraHU3aIlii y4eOHOTO
COTPYHUYECTBA C ME€AarOrH4eCKuMuU
paOOTHUKAMHU M CBEPCTHUKAMHU, K YyJaCTHUIO
B [IOCTPOEHUH MHAMBUIYaJIbHOM
00pa3oBaTesIbHON TPACKTOPHH;
-OBJIa/IeHHE HaBbIKAMU y4eOHO-
HCCIEA0BATENbCKOM, IPOEKTHON U
COLIMANIBHOM JeSITEIbHOCTH;

CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJIIPHBINA O0OBEM, YIIEPOAHBIN CKENET,
(GyHKIIMOHATBHAS TPYIINA, paJAUKal, H30MEPHs, N30MEPbl, TOMOJIOTHYECKHHA
psia, TOMOJIOTH, YTJIEBOA0OPOAbI, KUCIOPOI- U a30TCOAEPIKAIINE COEANHEHUS,
OMOJIOTUYECKH aKTHBHBIE BelIecTBa (YIIIEBOIbI, JKUPBI, OCITKN), MOHOMED,
[0JIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMSI,
KPUCTAJUIMYECKasl PEIeTKa, TUIIbl XUMUUECKUX peakuil (OKMCIUTEIbHO-
BOCCTaHOBUTEJbHbIE, 3K30-U SHAOTEPMHUUECKUE, PEAKLIUU HOHHOTO 0OMEHa),
pacTBOP, IEKTPOIUTHI, HEITEKTPOIUTHI, SJEKTPOIUTUYECKAS AUCCOLIUALIUS,
OKHUCIJIMTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON PEAKIIMU, XUMUYECKOE
PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHHUS
oprannyeckux Bemects A.M. bytiiepoBa, Teopus 1EKTPOJIUTHIECKON
JMccolanyu, nepuoauyeckuit 3akon [[.1. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUH, (PAKTOJIOTUYECKHE
CBEJICHMSI O CBOICTBAX, COCTaBe, MOTYYEHUN U OE3011aCHOM HCIIOIb30BaHUN
BaXHEHNIINX HEOPraHUYECKUX U OPraHUYECKUX BELIECTB B OBITY U
MPAKTHYECKOH JAEITEeIbHOCTH YEJIOBEKa; -
c(OpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHbIE MPU3HAKH U
B3aMMOCBSI3b U3yYEHHBIX MOHATUH, TPUMEHSATH COOTBETCTBYIOIINE MTOHSATHS
IPYU ONTUCAHUM CTPOEHUS U CBOWCTB HEOPTaHUYECKUX U OPTaHHUUECKUX
BELIECTB U UX MPEBPAILEHUN; BBISIBIISITH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
HOHITUSIMH U TIPEJICTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX [TPEIMETOB;
-c(OpMUPOBAHHOCTH YMEHUN UCIOJIb30BATh HAUMEHOBAHUS XUMHUECKUX
COEIMHEHUI MEKyHApOHOTO COI03a TEOPETUUECKON U MPUKIIAJAHON XUMUU
U TpUBUAJIbHbIC HA3BAHUS BAKHEHIIINX BEIIECTB (3TUJICH, alleTUJICH,
ruuepus, Genosn, hopManabaeru, yKCycHasi KUCI0Ta, TIUINH, yrapHbIil ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, TallieHas U3BeCTh, HeralleHas U3BEeCTb, MUTHEBAs
COJla ¥ IPYTUX), COCTaBIATh (POPMYIIBI HEOPraHUUYECKUX U OPTraHHUUECKUX
BEIIECTB, YPABHEHHUS XUMHUECKUX PEAKLIU, OOBSICHATH UX CMBICIL;
MOJATBEPXK/IaTh XapaKTepHble XUMUYECKHE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIUMHU SKCIIEPUMEHTAMH U 3aMUCSIMH YPAaBHEHUN XUMHUECKUX
peakuui;

-c()OpMUPOBAHHOCTH YMEHUN YCTaHABIMBATH MIPUHAIICKHOCTD U3YUE€HHBIX
HEOPraHMYECKNX U OPraHUYECKHX BEIIECTB K ONPEAECIIEHHBIM KaccaM U
rpynmnaM COeIUHEHUM, XapaKTepru30BaTh X COCTaB U BayKHEUIIINE CBOMCTBA;
OTIPEIeNATh BUIbI XUMHUECKUX CBsI3€H (KOBaJIEHTHAsI, HIOHHAS,
METaJIJINYECKasl, BOJOPO/IHAs), TUIIbI KPUCTAININYECKUX PENIETOK BEIIECTB;

10



KJIacCU(UIIMPOBATh XUMUYECKHE PEAKIINH;

-BJIaJICHUE OCHOBHBIMU METOJJaMH HAYYHOTO IIO3HAHUS BELIECTB U
XUMUYECKUX SIBICHUH (HaOIr0IeHNe, N3MEPEHNE, SKCIICPUMEHT,
MOJICIMPOBAHUE);

-c(OPMUPOBAHHOCTH YMEHUI TPOBOJAUTH PACUEThI 10 XUMUYECKUM
dopMynaM U ypaBHEHHUSIM XUMUYECKUX PEAKIMM C NCIIOJIb30BaHUEM
($u3NYECKUX BETUYMH, XapaKTEPU3YIOLINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMabHbIE YCIOBHS) ra30B, KOJTMYECTBA
BELIECTBA; MCIIOJIb30BaTh CUCTEMHbIE XUMUUECKNE 3HAHUS JJIs1 IPUHSATHS
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMU
U UX IPUMEHEHHUEM;

-c(OpMUPOBAHHOCTh YMEHUH MIJIAHUPOBATH U BBIIOJIHATH XUMUYECKUI
SKCIIEPUMEHT (IIPEBPAILEHHS] OPraHUYECKUX BEIIECTB NPU HArpEBaHUH,
MOJIy4YEHUE 3TUJICHA U U3YYEHHE €ro CBOMCTB, KAaUeCTBEHHBIE PEaKUU Ha
aJbJIETU/Ibl, Kpaxmall, yKCYCHYIO KUCIIOTY; JeHaTypalus OelIKoB Mpu
HarpeBaHuU, IIBETHbIE pEaKLUU OEJIKOB; MPOBOAUTH PEAKIIUU HOHHOTO
oOMeHa, oTnpeeNsaTh Cpeay 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 J1a00PaTOPHBIM 000PYAOBAHUEM; ITPEICTABIAThH PE3YJIbTAThI
XMUMHYECKOTO IKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOLINX
peakiuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;
-c(pOpMUPOBAHHOCTH YMEHHUS aHATM3UPOBATH XUMUYECKYIO HHPOPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MaccOBOM HH(POPMALIUH, CETh
WuTepHeT u apyrue);

-c(OpMUPOBAHHOCTH YMEHUN COOMIOAATH MpaBUila SKOJIOTHUECKU
1e1eco000pa3HOro MOBEJACHUS B OBITY U TPYJOBOM AEATEIHHOCTHU B IENIAX
COXPAHEHHUS CBOETO 3[I0POBBS M OKPYXKAIOIISH NMPUPOIHON CPEeIbl;
YUUTBIBATh OMACHOCTh BO3/ICHCTBUS HA KUBBIE OPraHU3MBbI OTIPEIEIICHHBIX
BEULIECTB, IOHMMas CMbICJI ITOKA3aTelNsl MPEAEIbHON JOITyCTUMOMN
KOHIICHTPAlINH;

-JU1s 00y4aroIIKXCs ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/J0POBBSI:
c(OPMHUPOBAHHOCTb YMEHUSI IPUMEHSAThH 3HAaHUSI 00 OCHOBHBIX JIOCTYITHBIX
MeTOoJax MO3HAHMS BEUIECTB U XUMHUECKHUX SBJICHUI;

-JUIs CJIETIBIX M C1a00BH KX 00yJaromuxcs: ¢OpMUPOBAHHOCTh YMEHUS
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UCTI0JIb30BATh peNbeHO ToueuHyko cucreMy obo3nauenuii JI. bpaitns ans
3aMMCH XUMHUYECKUX (POPMYIL.
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2. CTpyKTypa M coaep:xkaHue 0011e00pa30BaTe/IbHONH TUCUMILTHHBI

2.1. O0bemM JUCHUILIMHBI M BHABI Y4e¢0OHOM PadoThI

. Oo0bem B
Bua yyeOHOM padoThI
yacax
O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI IMCIUTIIHHBI 282
OcHoBHOE cofep:kaHne 256
B T. U.:
TEOpEeTHYECKOE 00yUueHre 256
PaKTUYECKUE 3aHSATHUS -
IIpodeccuoHaIBHO-OPHEHTHPOBAHHOE COIEPKAHUE 48
B T. 4U.:
TEOPETUYECKOE OOyUECHHE
Kouncyabranumn 2
CamocTrosiTeqibHasi paéoTa 12
IIpomeskyTOuHas aTTecCTANUMA B (pOpMe IK3aMeHa 12
NTOTI'O 282
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2.2. TemaTu4eckuii JIaH U COAePKAHUE JUCUMILIMHBI

00 | Dopmupy
HaumenoBanme Conepxxanue yueOHOro Mareprajia (0CHOBHOE U PO ecCHOHAIBLHO-OPUEHTHPOBAHHOE), beM | eMble
pa3iesioB U TeM JladopaTopHbie M MPaAKTHYECKHEe 3aHATHS, NPUKJIATHOH MOIYJIb yac [KoOMIeTeH
OB U
1 2 3 4

Pazgea 1. OcHOBBI CTPOCHUSA BellecTBa 16
Tema 1.1. Coaep:kanue yueOHOro MaTepuajia 10 | OK 01
Crpoenue atomoB | Teoperudeckoe o0ydeHue 8
XUMHUYIECKUX CoBpemeHHast MOJIeNIb CTPOEHHS aToMa. DJIeKTpoHHas KoHpurypauus aroma. Kiaccudukanus
SJICMCHTOB 1 XAMHUYECKHX JIEMEHTOB (S-, P-, d-25meMenTsI). BaneHTHbIC 37eKTpOHBI. BaleHTHOCTD. DIIeKTpOHHAS
nmpupoaa MIPUPOJIa XUMUYECKOM CBSA3H. DIEKTPOOTPHUILIATENIBHOCTh. KOBaNeHTHAsI CBSA3b, €€ PA3HOBUIHOCTH U 4
XUMHYECKOM MeXaHU3MbI 00pa3oBaHus (0OOMEHHBIN U JOHOPHO-aKIeNTOpHbIN). MloHHas cBsi3b. MeTayummueckasi CBA3b.
CBsA3U Bopoponnas cBsizb. MexMONEKyIsIpHbIE B3aUMOICUCTBHUS.

H3oTo1b1, 0CHOBHOE M BO30YXJCHHOE COCTOSIHUE aTOMa, THOPUAM3AIs aTOMHBIX OpOUTaTICH.

CocraBiieHHE JEKTPOHHO-TPAPUIECKUX POPMYIT 3JIEMEHTOB 1—7 TIEPHOIOB.

Pemenue 3ananuii Ha KCIIOJIB30BAHME XMMUYECKOW CUMBOJIMKY U HA3BAHUM COCIMHEHUH 110

HOMEHKJIaType MEXJIYHAPOIHOTO COI03a TEOPETUYECKOM U MPUKIIATHOW XUMHUU U TPUBUAJILHBIX Ha3BaHUI 4

JUIS COCTABJICHUSI XUMHUYECKUX (POPMYIT IBYXaTOMHBIX COETUHEHHH (OKCUIOB, CYIb(QHI0B, THIPUIOB U

T.II.) U APYTUX HEOPTraHMYECKUX COCIUHEHHUM OT/IEIbHBIX KJIaCCOB.

KonTtponsHas pabora o teme «CTpoeHHE aTOMOB XUMUYECKHX JIEMEHTOB U MPUPOJIE XUMHUUIECKUX 5

CBSI3EH.
Tema 1.2. Conepxxanue y4eOHOro Marepuasia 6 OK 01
IMeproguyeckuii | Teopernueckoe o0yueHue 4 OK 02
3aKOH M Tabiuia [Tepuonnueckas cucreMa xumuueckux aemeHToB .M. Menneneesa. dusznuecknii CMbICI 4

.. MeHngaeneeBa

IIepnomuueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBHUHU C MOJIOKEHUEM
XMMUYECKOro demeHnTa B [lepuonnueckoii cucreme. MUpOBO33pEHUYECKOE U HAYYHOE 3HAUEHUE
Ilepnoanueckoro 3akona J/I.11. Menneneesa. [Ipornossl [I.11. MenneneeBa. OTKpbITHE HOBBIX
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XUMUYECKUX JJIEMEHTOB.

Xapakrepusanus XUMUYECKHUX JIEMEHTOB «MeTaunyeckue / HeMeTallIM4eCKue CBONCTBA,
3IEKTPOOTPULATENBHOCTD U CPOJACTBO K 3JIEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U IOJIOKEHUEM B IIEPUOANYECKON CUCTEME XUMHUUYECKHUX 1eMeHTOB J[.11.
Menneneesay.

KoHnTponsHas padora no teme «I[leproaudecknii 3aKOH U IEPHOAMYECKAsT CUCTEMA XUMHUYIESCKHX
anemenToB [[.M1.MeHneneeBay

Pa3nen 2. XumMnueckue peakuuu

30

Tema 2.1. Tunst
XAMHYECKUX
peakuui

Conepxxanue yueOHOro Marepuaja

18

Teopeaneckoe oﬁyqelme

16

Knaccudukanus u THIBI XUMUYECKUX PEaKIUi C y4acTHEM HeopraHuueckux BemiecTB. KoinyecTBeHHbIE
OTHOIIEHUSI B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUETHI [0 YPAaBHEHUSM
XUMUYECKUX peakuuid. MoJb Kak eIuHNIA KOJM4ecTBa BeniecTtBa. MoisipHas Macca. 3aKOHbI COXpaHEHUs
Macchl U SHepruu. 3akoH ABoraapo. MomsipHblit 00beM razoB. OTHOCUTENIbHAS IUIOTHOCTD T'a30B.
Peakiun xoMIiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHUYECKUX BELECTB (Ha MpUMeEpe
T'HJIPOKCOKOMITJIEKCOB IIUHKA U AJIFOMUHMUS).

VYpaBHEHMS peaklUy COeTMHEHUS, pa3JI0KEHUs, 3aMellleHrs, OOMeHa. Y paBHEHHS peakluil TOpeHuUs,
HMOHHOTO 0OMEHa, OKHCIEHUS-BOCCTAHOBIICHHUSL.

Pacyer konn4yecTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOYKTa PEAKIIUU COCIUHEHHUS, €CIIM OJHO U3 BEIIECTB JaHO B
U30BITKE U/WITH COACPKUT npuMecH. Pacyer MaccoBoil uit 00bEMHOI 10J1M BBIXOJA MPOIYKTA PEAKIIUU
COEIMHEHUS OT TEOPETHUECKHU BO3ZMOXKHOTO. PacueT 00beMHBIX OTHOLIEHH ra3oB. PacueT macchbl
(0OBEeM, KOJTMYECTBO BEIIECTBA) MPOAYKTa pEaKlMU, €CIIM OJTHO U3 BEIIECTB JaHO B BUJE PacTBOpa C
OTIpe/IeIEHHOM MacCOBOM JIOJIE paCTBOPEHHOTO BEIIECTBA.

ypaBHeHI/IH OKHCJIeHUA-BoccTaHOBIIEHH. CTereHb OKuCciaeHUsS. OKUCIUTENb U BOCCTAHOBUTEb.
OKXMCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKuuu B IIpUPOAC, IIPOU3BOJACTBCHHLIX IIPOLIECCAX U
KU3BHCACATCIBHOCTH OPraHU3MOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN NMOTCHIHAJI CPCIBI. CocraBieHue
" YpaBHUBAHUEC OKUCIHUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MCTOAOM JJICKTPOHHOT'O OamaHca.
Tunudseie HCEOPraHNn4€CKUC OKHUCINUTCIIN U BOCCTAHOBUTCIIN. 3J'IeKTp0J'IPI3 pacTBOPOB U pacCIlyiaBOB CoJIeH.

KOHTpOJ'ILHaH pa60Ta o TeMe «THIIbl XUMHYSCKUX peaKHHﬁ»

OK 01

Tema 2.2.

Conepxxanue y4eOHOro Marepuasia

12

OK 01
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DNEeKTPOIUTHYECKA
Sl TUCCOLIMALUS U
HOHHBIN 0OMEH

Teopeanecxoe oﬁyqeﬂne

12

Teopus 3MEKTPOIUTHUECKOMN IUCCOLMALINH.
I'uaponus coneil. 3HaueHne ruApoan3a B OMOJOrHYecKnX 0OMEHHBIX mpoueccax. [Ipumenenue
TU/IPOJIN3A B IPOMBIILITIEHHOCTH.

Peakiun nonnoro obmena. CocraBieHHe peakifii HOHHOTO OOMEHa IyTeM COCTAaBJICHUS WX TOJHBIX H
COKpAaICHHbBIX HOHHBIX ypaBHCHPIfI.

KoHnTtpoJsbHas
pabora 1

CTpOGHI/Ie BCIICCTBA U XUMHNYCCKNEC PCAKIIHH.

Pa3znea 3.

CTpOQHI/Ie U CBOMiCTBa HECOPraHMvIE€CKUX BC€UICCTB

40

Tema 3.1.
Knaccudukanmus,
HOMECHKJIATypa 1
CTpOCHHUE
HCOPraHNM4CCKUuXx
BEIIICCTB

Conepxxanue yueOHOro Marepuasa

10

Teoperuyeckoe o0yueHue

[Ipeamet Heopranmdyeckoi xumun. B3zanmocBs3p Heoprannueckux BemecTs. Kimaccudukarms
Heoprannueckux Bemects. [IpocTeie u ciokHbIe BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB
(OKCHIBI, THAPOKCHIBI, KUCIIOTHI, coii). HoMeHKmaTypa u Ha3BaHHe HEOPTaHMUECKUX BEIIECTB UCXOIS U3
UX XUMUYECKON (hOPMYJIbI UJTM COCTABICHUE XUMUUECKON (hOpMYIIBI UCXO/ISl U3 HAa3BaHMsI BEILIECTBA 110
MEXIYHAPOJHON WM TPUBHAIIBHOM HOMEHKIIATYpE.

Mexmonekynsipable B3auMoieicTBusA. KpuctamioruapaTtel. ArperaTHble COCTOSIHHS BEIIECTBA.
Kpucrannuueckue u amopdHsbie BemiecTBa. THUIBI KPUCTAITHYECKUX PEUIETOK (aTOMHAs!, MOJIEKYISIpHAs,
MOHHAs, METaJNTN4ecKasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON
pemietku. [IpuunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE MPEACTABICHUS O CTPOCHUM TBEPAbIX, >KUIKUX U ra3o00pa3HbIX BemecTB. JKuakue
KpPHUCTaJUIBI.

Pacyer maccoBoif 1011 (Macchl) XUMHUYECKOTO dJIeMEHTa (COSAMHEHHsI) B MOJIEKYJe (CMecH).

PenieHne mnpakTHUeCKUX 3aJaHUil MO KiaccH(UKAIMK, HOMEHKJIATYpE M XUMHUYECKUM (QopMyliam
HEOPraHMYECKUX BEIICCTB Pa3IMYHBIX KIACCOB (HA3bIBaTh W COCTABJATH (OPMYJIBI XUMHUYECKUX
BEIIECTB, ONPEIENATh MPUHAIICKHOCTH K KJIaccy).

Hcrounuku xumudeckoit nHGopmaiun (HaydyHas 1 yueOHO-Hay4Has JUTepaTypa, CpeACcTBa MacCOBOM
uHpopmaiuu, cetb utepuet u apyrue). [lorck nHdopmarmu nmo HazBaHUSAM, HIEHTH(PUKATOPAM,

CTPYKTYpPHBIM (hopMysiam.

KOHTpOHLHaH pa60Ta 10 TEMC ((KHaCCI/I(I)I/IKaL[I/IH, HOMCHKIJIaTypa U CTPOCHUC HCOPIraHNYCCKUX BCICCTB»

OK 01
OK 02
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Tema 3.2. @usuxo-| Conep:kaHue yueOHOro MaTepuasa 22 | OKOl
XHUMHYECKHE Teopernueckoe o0yueHue 20 | OKO02
CBOMCTBA Mertamnel. O0mue Qu3MuecKue W XUMHUYECKHe CBOiicTBa MeTayuioB. CrocoObl MOJydeHUs. 3HaueHHe
HCOPraHU4CCKUX  |MeTaJIJIOB U HEMETAJIJIOB B MIPUPO/IE U KUZHEACITEILHOCTH YeJIOBeKa U opranu3mMoB. Kopposus merauios:| 4
BCLIECTB BU/JIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJIIIOB OT KOPPO3UH.
Hemeramner. OOmue ¢puznyeckne U XMMUYECKHE CBOWCTBA HEMETA/UIOB. THUIMYHBIC CBOWCTBA METAJIOB
IY— YII rpynn. Knaccudukanuss 1 HOMEHKIaTypa COeIMHEHUH HemeTauioB. KpyroBopotsl OnoreHHbix| 4
3JIEMEHTOB B IIPUPOJIE.
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHIOB, THAPOKCUIIOB, KUCIIOT, 8
coJiel  Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COEANHEHUH,
BBICIIIMX OKCUJIOB U TUAPOKCUJIOB.
YpaBHEHUS] XUMUYECKUX PEAKIUA C YyJaCTUEM MPOCTHIX U CIOKHBIX HEOPraHWYECKUX BEIIECTB: OKCHIOB
METaJJIOB, HEMETANIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX KUCIOT, OCHOBAaHUHN U aM(OTEpHBIX 4
TUAPOKCHUIOB, HEOPraHUYECKUX COJIEH, XapaKTEpU3YIOIIMX UX CBOMCTBA.
CBolicTBa M NOJIy4Y€HHUE HEOPTaHMYECKUX BEIIECTB.
KonTtponpHas padota o TeMe « PU3HKO-XUMHUUECKUE CBOMCTBA HEOPraHUIECKUX BEIIECTB» 2
Tema 3.3. Conep:xxanue y4eOHOro MmaTepuaja 6 OK 01
[TpoussoacTBO TeopeTuueckoe ody4ueHue 6 OK 02
HCOPraHM4eCKux  (OOuue MnpeAcTaBlIeHUs O MPOMBIIUICHHBIX CIOCO0axX MOJIyYeHUS XMMUYECKHUX BEIIECTB (Ha IpuMepe
BCIIECTB. MIPOU3BOJICTBA aMMHUaKa, CEPHOM KHUCIIOTHI).
3HaueHue 1 YepHas u 1BeTHas Metamnyprud. [IpakTuueckoe mpUMEHEHHE 3JEKTPOIH3a IS MOJyYeHHs HICNOYHbIX, | 4
NOPUMCHCHHUC B IEJI0YHO3EMEIIbHBIX METAJJIOB U AIFOMUHMS. CTEKJIO M CUJIIMKATHAS! IPOMBIIIIICHHOCTb.
OBITY 1 Ha [IpoGnema 0TX0A0B U MOOOYHBIX MPOJAYKTOB.
HPOU3BOACTBC PoJib HEOpPraHMYECKON XUMHH B PA3BUTHH MEAUIIMHBI, CO3aHUU HOBBIX MaTepHajaoB (B CTPOUTEIBCTBE M
Jp. OTPAcIAX MPOMBIIIIEHHOCTH ), HOBBIX HCTOYHHUKOB PHEPIHH (AIbTepHATUBHBIC UICTOYHHUKYU SHEPruu) B 2
peleHnH po0eM IKOJIOTHIECKOH, SHEPreTHUeCKO 1 MUIeBOoi 6€301acHOCTH.
KontpoabHas .
CBoiicTBa HEOPraHUYECKUX BEIIECTB. 2
pabora 2
CamocrosiTerbHa |[ToaroToBka K KOHTPOJIBHBIM paboTaM 3
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s1 pabora

Koncynbranus 1

IIpome:xyTouHast SK3AMe 5

arrecranus

Paznen 4. CTpoeHue U CBOICTBA OPraHUYeCKHUX BellleCTB 72

Tema 4.1. Conepxxanue yueOHOro Marepuasa 4 OK 01

Knaccupukanus, | Teopernueckoe oGydyenue 2

CTPOCHHE 1 [Ipeamer opranndeckoi XuMun. B3anMoCBsI3b HEOPraHMYECKUX U OPTaHUYECKHUX BELIECTB.

HOMCHKJIaTypa XUMHYECKOE CTPOCHUE KaK MOPSAOK COCIMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HMX BaJIEHTHOCTH.

OpraHMIeCKHUX OcCHOBHbBIE TOJIOKEHUSI TEOPUH XMUMHMUYECKOTO CTPOEHMsI OopraHMueckux coeauHeHuid A.M. byrtneposa.

BCILECTB VYrnepoaHblii  CKENeT OpPraHuYecKod MoseKyinbl. MoJleKylnsapHble U CTPYKTYpHbIE (pa3BepHYTHIE,
COKpAIlleHHbIE) XUMHYeCKue (opMmynbl. 3aBUCHUMOCTh CBOICTB BEIIECTB OT XMMHUYECKOTO cTpoeHus| 4
Mosiekyn. M3omepuss u m3oMmephl (CTPYKTypHas, reoMerpuueckas (Luc-TpaHc-uzomepus). KpaTtHocTb
XUMHUYECKOM CBSI3U.

[Tonsatue o ¢dyakuuonansHoi rTpynme. [IpuHIUNBI KIacCHPUKAIMK OPraHUYECKUX COCIUHCHHM.
MesxayHapoaHas HOMEHKJIATypa U IPUHIUIBI HOMEHKIIATYPbl OPraHMYECKUX COECAMHEHUI.

Tema 4.2. Conep:xxanue y4eOHOro MmaTepuaja 52 OK 01

CaoricTBa TeopeTrnueckoe odyueHue 50 | OKO02

OpraHMHUCCKIX OcHoBHBIE IOHATHUS opraHuyeckoi xumun. Homenknarypa. M3omepus u ee BUabL.

COEIMHEHUN 4
IIpenensHble yraeBogopoisl. ['opeHne MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHUKOB TeIUla B
IOPOMBIIIJICHHOCTH M ObITy. CBOMCTBa NPHUPOJHBIX YIJIEBOJOPOJOB, HAXOXKJIeHHE B mpupone u| 8
IPUMEHEHHE aJIKaHOB;

HenpenenbHble 1 apoMaTHuecKue yrieBoJoposl. [lonumepusanus 3TuaeHa Kak OCHOBHOE HallpaBlieHUE 16
€ro MCIOJb30BaHUA. ['opeHre aleTnaeHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU AJIS CBAPKHU U
PE3KHU METAJIOB;

Kucnopoacoaepxamue coeanHeHust (CnUpTbl W MpocThle 3(GUpPbI, (DEHOJbI, anbJIerubl U KETOHBI,
KapOOHOBBIE KHUCJIOTHI M MX MpOU3BOAHBIE). IIpakTHueckoe MpUMEHEHHE STHJICHIJIMKOJS, TIUIEepUHa, 14

(I)CHOJ'IEL HpI/IMeHeHI/IC (bopManbnerw:[a, ancTaapacruaa, YKCYCHOﬁ KHACIOTEL. MBlIa KaKk COJH BBICIINX
Kap60HOBLIX KHCIOT. Moro1ue CBOiiCcTBa MblJia,
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A3zoTcoaepikaiiye coequHeHus (AMUHBI 1 aMUHOKHUCIIOTHI, OSIIKH). 6
Knaccupukanmmss u  0coOEGHHOCTH OpraHMYEcCKHMX peakiuil. PeaknuonHbsle neHTpel. Pamukainsl. 9
[lepBoHauanbHbIE NOHATUSA O TUIIAX U MEXaHU3MAaX OPraHUYECKUX PEaKIUil.
KonTponeHast padota o Teme «CBoiCTBa OpraHMYECKHX COCAMHEHUIT» 2
Tema 4.3. Conepxxanue yueOHOro Marepuasa 14 OK 01
Oprannueckue OK 02
BEIIIeCTBA B Teopernyeckoe o0yuenue 14
JKU3HEIesTeIbHoCT | PHoOprannueckue coenunenus. [lpumenenne u Guonornveckas posb yrieBo0B. OKUCIEHUE YIIIEBOIOB 8
1 YeTOBEKa. — HMCTOYHUK SHEPTUH KUBBIX Oprann3MoB. OOnacTu nNpUMEeHEHHs aMUHOKUCIOT. IIpeBpamienus Oenkos
[powsBoxcTBo u | MMM B opranusme. buomnorndeckne Qynkuun Oenkos. buonorndyeckne QyHkuun xupos. Poib
IpHMEHEHHE OpraHMYECKON XMMUU B PELICHUH NMPoOIeM MUIIEBOMN 0€30IacCHOCTH.
OpraHMYEeCKHX HyxnenHoBbie KuCHOTHI: cocTaB U crpoeHue. CtpoeHue HykineoTu0B. COCTaB HYKJIEMHOBBIX KHUCIOT
BEIECTB B (AHK, PHK). Posib HyKJIEHHOBBIX KUCIIOT B KHU3HEAEATEILHOCTH OPraHU3MOB.
npowmbiierHocTy |[IPOM3BOICTBO OPraHMYECKUX BENIECTB: MPOM3BOJICTBO METaHOIA, Tepepaborka HedTu. TTomaTuen kak 5
KPYITHOTOHHAKHBIM TPOAYKT XUMHYECKOro npou3BoicTsa. lIpumeHenme stunena. I[Ipomssonctso n
IIPUMECHEHHE KaydyKa U PE3UHBI.
CuHTeTHYECKHE M HCKYCCTBCHHBIE BOJIOKHA, MX CTpPOEHHE, cBOMCTBA. IIpakTnueckoe wucnosb30BaHue 5
BOJIOKOH. CHHTETHUYECKHE IUICHKH: H30JALMs JUId NPOBOJOB, MEMOpaHbl s OINPECHEHHsS BOJBI,
3alIUTHBIE IUIGHKM Ui aBTOMOOWIEH, IJIacThlpd, XHUpyprudeckue moBs3kd. HoBbIE TEXHOJIOIMU
JAJIBHENIIETO COBEPILIEHCTBOBAHUS TIOJUMEPHBIX MAaTEPHAJIOB.
Pounb opranndeckoil XMMuHU B pelIeHUH po0IieM 3HepreTHYeckoi 6e30MacCHOCTH, B Pa3BUTUU MEULIMHBI,
CO3/IaHUH HOBBIX MaTEpHAJIOB, HOBBIX UCTOUHUKOB SHEPrUH (JIbTEPHATUBHBIE HCTOYHUKH SHEPTUN).
XVMHYECKUE PEAKLIUN, OTPAKAIOIIHUX XUMUYECKYIO aKTUBHOCTb OPIraHUYECKUX COEAMHEHNHN B PA3IIMYHBIX 5
cpeaax (IpUPOIHBIX, OMOJIOTHYECKUX, TEXHOT€HHBIX).
KonTpoabHasi .
CrpykTypa 1 CBOMCTBA OPraHUYECKHUX BELIECTB. 2
padora
Paspeua S. Kunernuyeckne u TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX PeaKIuil 16
Tema 5.1. Coaepikanue yueOHOro MaTepuajia 6 OK 01
Kunerunueckue Teoperuueckoe oGyuenue 4 OK 02
3aKOHOMEPHOCTH | Xymuueckue peakiuu. Kimaccudukanus XMMUYECKHX peakiuii: mo ¢pa3oBoMy cocTaBy (FOMOTEHHBIE W
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IIPOTEKAHUS IETEPOreHHBIE), 10 UCIOIb30BAHUIO KaTalu3aTopa (KaTaIuTUUECKUE U HEKATATMTUYECKHE).
XUMHUYECKUX CKOpOCTh peakiuy, €€ 3aBHUCHUMOCTb OT Pa3IMYHBIX (PAKTOPOB: TMPHUPOJBI PEarupyrolIuX BEIIECTB,
peakuuit KOHIICHTPAIIUU PEearupyrolux BemecTB, TeMeparypsl (npasuio Baut-T'odda), mmomann peaknuonnoit| 4
HOBEPXHOCTH, HAJIMYMS KaTanu3aropa. PoJib kaTanu3aTopoB B IPUPOAE U IPOMBIIIIEHHOM IPOU3BOCTBE.
DOHeprus akTuBalMU. AKTHBUpPOBaHHBIM KomIulekc. Karanuzatopel u katanu3. Ponb kaTanus3atopoB B
IPUPOJIE U IPOMBIIUIEHHOM IPOU3BOJICTBE.
KonTponsnas pabora no teme «KnHernyeckne 3akOHOMEPHOCTH POTEKAHUSI XUMUYECKUX PEAKIIHII» 2
Tema 5.2. Conepxxanue yueOHOro Marepuaja 8
Tepmouuamuyeck [ Teopernueckoe o0yuenune 8 OK 01
ne Krnaccudukanus XMMHUYECKUX peakiuii: Mo TermioBoMy 3(deKTy (3K30TepMHUUYECKUE, IHIOTEPMUUYECKHE), OK 02
3aKOHOMCPHOCTH |0 oOpatuMocTd (oOpatmMbie W HeoOparumbie). TeruoBbie 3(QeKkTl XUMHUYECKMX peakuui.| 2
HIPOTEKAHNA Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peaKIUi.
XUMHYCCKUX XUMHUYECKOE DPABHOBECME M €ro CMEIIeHHE MOJ JAEUCTBUEM pa3luYHbIX (AaKTOpOB (KOHIEHTpAILUs
peaKiuid. peareHTOB WJIM MPOAYKTOB PEAKIMH, JABJICHHE, TEMIIEpaTypa) JUIsi CO3/aHUS ONTHUMAJBHBIX YCJIOBHM
PaBHoBecue MPOTEKaHUsI XUMUUYECKHX TporieccoB. [lonsTre 00 sHTaNbNMK U SHTpoTIMU. DHeprus [ udoca. 3akon 'ecca| 4
XUMHYCCKHUX U cJIeICTBUS U3 Hero. PoJib cMenieHrst paBHOBECHS B TEXHOJIOTUUYECKUX MpOIieccax.
peakuuit [Tpunnumn Jle latense. Bausaue paznuvabix GakTOPOB HA U3MEHEHHUE PABHOBECHS XUMHYECKUX PEAKIIUM.
3aKOH JIEHCTBYIOIIUX MAacC U KOHCTaHTa XUMHUYECKOTO paBHOBECHs. PacueTsl paBHOBECHBIX KOHLEHTpaUui | 2
pearupyromux BeecTB U NPoayKTOB peakiuil. PacueTs! TemnoBoro a¢dexra peakiuu.
KonTpoabHast .
CKOpOCTb XMMHYECKON PEAKIIMM U XUMHUYECKOE PABHOBECHE. 2
padora
Pa3znea 6. JlucnepcHbIe CHCTEMBI 6
Tema 6.1. Conepxxanue y4eOHOro Marepuasia 6 OK 01
Jlucrniepcublie Teoperuueckoe oGydyenue 6 OK 02
CHCTCMBI JucnepcHble cuctemsl. Kosmonaslie cuctemsl. ICTHHHBIE pacTBOPBI. 5 OK 07
(haxTOpEI HIX PactBopenue kak (¢usnko-xumudeckuil mpouecc. PactBoprl. CrocoObl MPHUTOTOBIEHHS PacTBOPOB.
YCTOHYHMBOCTH PactBopuMocTs. MaccoBas 107151 paCTBOPEHHOTIO BelecTBa. IIpenenbHo JOImyCcTUMBIE KOHLIIEHTPALUU U UX
UCIIOJIb30BaHUE B OIIEHKE HKOJIOTHYECKON O€3011aCHOCTH.
Knaccudukamus aucrnepcHbIX cucteM 1o cocraBy. CtpoeHue U (pakTopbl YCTOWYMBOCTH AMCHEPCHBIX 9

cucrteM. Pacno3HaBaHH€ HCTHHHBIX paCcTBOpPOB, KOJUIOMAHBIX pPaCTBOPOB H prGOHI/ICHCpCHBIX CHUCTEM.
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CrpoeHre Muleiibl. PacceMBaHMe cBeTa NPU MPOXOXKIACHUU CBETOBOIO IydKa YeEpPe3 OINTHYCCKU
HEOHOPOAHYIO cpeny (3ddekra Tungans).

[IpuroroBiieHre pacTBOPOB.
PacuerHple 3amaHuMii Ha AWUCHEPCHBIE CUCTEMBI, HCIOJb3yeMble B OBITOBOH W MPOHM3BOJCTBEHHOMU

JESITEIbHOCTH YEJIOBEKa, C MO3UIMI 3KOJOrH4eCKOl 0€3011acCHOCTH NOCIEACTBUNA U IPaMOTHBIX pelIeHUi 2
npo0JeM, CBA3aHHBIX C XUMHEH.
CamocrosiTe1bHA
s1 padora [ToaroToBka K KOHTPOJILHBIM paboTam 6
IloBTOpEeHue Coaep:xkanue yueOHOro MaTepuajia 16
[ToBTOpEHNE OpraHN4eCcCKON XUMHUH 10
[ToBTOpEHNE HEOPraHNIECKON XUMHU 6
Paspen 7. KauecTBeHHBbIE peakiui 00HAPY/KEHUS] HEOPraHUYECKUX M OPraHN4YeCKUX BeleCTB 10
Tema 7.1. Conep:xxaHnue y4yeOHOro marepuaja 6 OK 01
OOGuapyxenune Teopernueckoe odyuenne 6 OK 02
HEOPraHM4eCKkux  (KayecTBEHHbIE XUMUYECKHE PEaKlnu, XapakTepHble ISl OOHApy>KEeHUsI HEOPraHUYECKUX BEIECTB 2
KaTHOHOB U (KaTHOHOB ¥ AHUOHOB).
AHHOHOB CocraBiieHHE ypaBHEHUH peakiuii 00OHapykeHus1 KaTuoHOB [—VI rpymin u aHMOHOB, B T.4. B 2
MOJICKYJISIPHOM M MOHHOU (popmax.
Peakuuu o6Hapy»)eHUST HEOPTAaHUYECKUX BEUIECTB B PEeaJIbHBIX 00BbEKTaX OKpPYKaIOILIEH Cpebl. 2
Tema 7.2. OcHoBHoOE coiep:KaHue 4 OK 01
OGHapyxenue Teopernueckoe o0y4eHune 4 | OKO02
OpraHUYECKUX
BEIIECTB
OTHENBHBIX KauecTBeHHBIE XMMHUECKHE PEAKIINH, XapaKTepHbIE 1 0OHAPYKEHHS OTACNbHBIX KJIaCCOB 5
KIIACCOB © OpPraHHYECKUX COCAMHEHUI: (DEHOIOB, allbJIETUIOB, KpaxMmalla, YKCYCHON KHUCIOThI, aAMUHOKHUCIIOT U JIp.
T — Jlenatypanus 6€JIKOB MpU HarpeBaHHvH, [[BETHbIE PEAKIIUU OEJIKOB. ) 5
N — CocraBieHHe KaueCTBEHHbBIX PeaKLnii 0OHAPYKEHUsI OPIraHUYECKUX COCTMHEHUH OTAEIbHbBIX KIaCCOB.
peakuui
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COlepKaHMe (CoepKaHue TPUKJIATHOTO MOLYJIs1) 48
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Pazpea 8. XuMus B ObITY M IPOM3BOACTBEHHOM 1eAATEJLHOCTH YeJ10BeKa 6 OK 01
Tema 8.1. Conepxanue y4e6HOro MaTepuasa 6 OK 02
Xumus B ObITy 1 | TeopeTnueckoe oGyueHue 6 | OKO04
IPOU3BOJICTBEHHOH | JKo0rMyeckas 6e30MacHOCTh HOCIEICTBII OBITOBOM M MPOM3BOICTBEHHOH JIEATEILHOCTH 4eIOBEKA, OK 07
ACATEIBLHOCTH CBsI3aHHAs C IepepadOTKOM BENIECTB; MOUCK U aHAIN3 XUMHUYECKOW MHPOPMALIUH U3 Pa3InIHBIX 4 IK 1.1
CJIOBCKA MCTOYHUKOB (Hay4Has U ydeOHO-Hay4Hasl IUTEpaTypa, CpeJcTBa MacCoBOM MHpopMmauu, cetb HTepHer IIK 1.2
U JpyTHe). 1K 2.2
Keiice (¢ yueTom Oyaymeit mpodeccCuoHaIbHOM NeATeTLHOCTH) Ha aHau3 HH(OPMAIIH O IIK 3.2
MIPOU3BOICTBEHHOH JIESTEIFHOCTH YEIIOBEKa, CBA3aHHOM C repepaboTKOM M MOJTydeHHEM BEIIECTB, a 2
TaKXKe ¢ IKOJIOTHYECKON OE30MacCHOCTHIO.
Pa3nen 9.UccienoBanne 1 XuMH4YecKHil aHAJIN3 00beKTOB OMocdepbl 42
Tema 9.1.1. OcHoBHoOE coep:kaHue 10 OK 01
OcHoBBI Teoperuueckoe oGyuenue 10 | IIK 1.1
11aboPaTOPHOH JlaGopaTopHas Hocy/la U XUMUYECKHE PEAKTHBBI. 1K 1.2
NPaKTHKU B OCHOBHBIE Ta00PaTOPHEIE OTIEPALIHH. A 1K 2.2
npo(eCCHOHAIBHBI | JTaGopaTopHOE 060PYIOBAHHE. 11K 3.2
X 1abopatopusix  TexHuka 6€30MACHOCTH M IPaBHIIa paboTHI (TIOBEICHNS) B Ta0OPATOPHH.
BeInonHeHne THIOBBIX PacyeTOB M0 TEMATHKE SKCIIEPUMEHTA (BBIXOJ IPOAYKTA PEAKIIUU, Macca HaBECKH,
00bEM pacTBOPUTEIIA).
O0paboTKa JaHHBIX, aHAJIU3 U OLICHKA UX JOCTOBEPHOCTHU (BBIYMCICHHUE CPEIHET0 3HAUCHUS 6
9KCIEPUMEHTAIbHBIX JaHHBIX, IOTPELIHOCTH).
[IpencraBnenue pe3ynbTaToB SKCIEPUMEHTA B paziiuuHoOl ¢opme (Tabnuua, rpaduk, oT4er, 10KIa,
MIPE3CHTAIINS ).
Tema 9.1.2. Conepxanue y4eOHOro Marepuasia 8 OK 01
XUMHUYCCKUH Teopernyeckoe odyueHue 8 OK 02
aHanu3 npod BoIb! |Kaccupukanus 1pod BOEI 10 BUIY H HA3HAYEHHUIO, HCXO/IA H3 €€ XUMUUYECKOTO COCTABA. OK 07
OpraHonenTHyeckue cBOMCTBA (3amax, Mpo3padyHOCTh, [IBETHOCTh, MyTHOCTh) BO/bL. KHcioTHOCTD 1 HK 1.1
I1E€JI0YHOCTH BO/bI. pH cpeabl M METO/IbI e OnpeeIeHHUS. 6 1K 1.2
XKectkocTh BOJBI M METOIBI €€ onpeaeeHus. CyIHOCTh METOIa TUTPOBAHMSL. 1K 2.2
I1IK 3.2

Buas! xKecTKOCTH BOIBI (BpeMCHHa}I u HOCTOSIHHaSI). KectkocTh BOJbBI KaK IMpUYKrHA BbITAACHUA OCAAKOB
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WM 00pa30BaHUs COJICOTIIOKECHUH, IMEIOIIUX MECTO B OBITY M Ha IPOU3BO/ICTBE.

CocraB coei, BBI3bIBAIOIIUX KECTKOCTh BOJIbI. XUMUYECKUE MTPOLIECCHI, YCTPAHSIOUINE KECTKOCTb BOJIBI.
VYpaBHEHUS] XUMUUECKUX PEAKIUN, UIUTFOCTPUPYIOLIUX MPOIECCHI, MPOUCXOSIINE MPU YCTPAHEHUU
YKECTKOCTU. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH U XUMUYECKUMHU criocobamu. CriocoObl
YCTpaHEHHUsI TTOCTOSIHHOM KECTKOCTH.

CriocoObI BEIpaKEHHS KOHIICHTPAIIUN PACTBOPOB: MAacCOBAst JIOJISl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U
MOJIsUIbHAS. KOHLEHTpauuu. TUTp pacTBopa. Penienne npakTuko-opueHTUPOBAHHBIX TEOPETUYECKUX

3a/IaHUM Ha pacyeT KOHUEHTPALMH 3arpsI3HAIOIINX BEIECTB U UX CPABHEHUE C MPEIEIIBHO JOIYCTUMBIMHU 2
konneHTparmsmu (ITIK).
Tema 9.1.3. Conepxxanue yueOHOro Marepuaja 12 OK 01
XUMUYCCKHUH Teoperuueckoe oGyuenue 4 | OK02
KOHTPOJIb Ka4€CTBA (KayecTBEHHbBIN XUMUYECKHI cOCTaB MPOAYKTOB UTaHus. BemecTBa, Ganbcudunupyroniie npoayKThl OK 07
HIPOAYKTOB IIUTaHUs, U BEIIECTBA, 3arPSA3HAIOIINAE IIPOIYKTHI TUTAHUS. 6 HK 1.1
ITATaHHA Ornpenenenne 3arpA3HAOMNX XHMUYECKUX BEIIECTB B IPOIYKTaX MUTAHUS, ONIPEIEICHUE BENIECTB, HE 1K 1.2
3aABJIEHHBIX B COCTAaBE MPOIYKTOB IUTAHMSL. 1K 2.2
Opranndeckue U HEOPraHMYECKNE BELIECTBA, BXOIALIUE B COCTaB MPOAYKTOB nuTanusd. OnpeneneHue TK 3.2
cocraBa OO Ha coZiepKaHhe MaKpO M MUKPOJIEMEHTOB. V3ydueHue npeiokeHHbIX IpenojaBaTeaeM 5
0111071 Ha MpeAMET XUMHUYECKOTO COCTaBa, ONPEeNIeHNE A0l OT CYTOYHON HOPMBI Makpo U
MHUKPO3JIEMEHTOB B YKa3aHHOM OJItozIe.
Pemenune npakTuKoO-OpUEHTUPOBAHHBIX 3a/1a4 110 KyJIUHAPHON TEMATHKE Pa3JIMYHbBIX TUIIOB.
Tema 9.1.4. Conep:xaHue y4eOHOro MaTepuaja 12 OK 01
XUMHUYECKUH Teoperndeckoe odyueHune 12 | OK02
aHanus npoo Knaccudukanus nous 1o BUAY U Ha3HAYEHUIO, UCXOJI U3 XMMHYECKOro cocTaBa. aentuduxarus mpoObl OK 07
HMOBbI IIOYBHI 10 €€ XMMUYECKOMY COCTaBY, OIIMCAHNE BO3MOXKHOCTEN €€ IPUMEHEHHUS. 6 HK 1.1
TpeboBanus K KauecTBY MOYBBI PA3JIMYHOIO HazHaueHUs. OnrcaHue 0COOEHHOCTEN UCII0JIb30BaHMS TOUB 1K 1.2
B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YJIYUIIEHUsI Ka4eCTBa M0YB B 3aBUCUMOCTH OT Ha3HAYECHHUSI. 1K 2.2
OO6nactu UCMOIb30BaHUS OPraHMYECKUX YA0OpEHHH B 3aBUCUMOCTH OT Kaue€CTBEHHOT'O COCTaBa. 1K 3.2
Onucanue opraHMYecKuX yA0OpeHH U NX MpUMEHEHUE B 3aBUCHMOCTHU OT COCTaBa MOYBHI U €€
Pa3HOBUIAHOCTH.
Ob6nactu Ha3HaueHHs (IPUMEHEHHs) TOYBbI, UCXO/I U3 KAUECTBEHHOTO M KOJIMYECTBEHHOI'O COCTAaBA. 6
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AnHanu3 HOpMaTUBHON JOKYMEHTALIUH.

Ponb HEOpraHMUYECKUX BEIIECTB B KAUECTBE MUHEPAIBHBIX YAOOPEHHM, YITyUITUTENCH MOYBHI.
Cocrasn MUHCPAJIbHBIX yI[O6pCHPIfI " UX IPUMCHCHUC B 3aBUCUMOCTHU OT COCTaBa IOYBLI U €€
pa3HOBUIHOCTU. B3anMocBs3b cocTaBa y100peHUil U UX BIMSIHUS Ha BET€TaTUBHbBIE CBOMCTBA U
IJIOIOHOIIEHHUE PACTEHUM.

CaMocTosTeIbHA

[ToaroToBKa K KOHTPOJIBHBIM paboTam 3
s1 padora

Koncynbranus 1
IMpome:kyTouHasi aTTeCTAMS MO TUCHHUIIHHE (DK3aMeH) 6
Bcero 282
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3. YCJIOBUS PEAJIN3AIIMA YUEBHOM JUCHUILIUHBI
3.1. TpeOoBanussi K MHHMUMAJIBHOMY  MATECPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0
Peanuzanuus yueOHON AMCUMIUIMHBI TpEOYyeT HaIM4Usg y4eOHOro kaOuHera
XUMHMH.
O6opynoBaHue yueOHOTO KaOUHETa!
- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY OOYHAIOIINXCS;
- pabodee MecTO IpenoaaBaTes;
- KOMIUIEKT Y4eOHO-HATJIAIHbIX TOCOOUN «XUMUs»;
- 3JIEKTPOHHBIN pecypc «BupryanbHas nabopartopusi»
TexHuueckue cpeacTBa 0OyUeHHs: KOMIIbIOTED, SKpaH, MPOEKTOP.

3.2. UudopmanuoHHoe odecnevyeHmne

NudopmanimonHoe  obecriedeHue  OOy4dEHHUST  COJACPKUT  TIEPEUYCHbB
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 CreUaIbHOCTEH U MpodecCuii TEXHHIECKOTO
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 :
anekrponnbiii. - URL: https://znanium.com/catalog/product/1289036 (mara
obpamenus: 09.03.2021). — PexxuMm tocTymna: 1o moJImucKe.

JlonoJIHUTENbHBIE UCTOYHUKMU:
1. Tabpuensu O.C. Xumus ais npenogaBaTelis: yaeOHO-METOAMYecKoe mocooue /
O.C. T'abpuensn, I'.I'. JIsicoBa — M., 2010.
2. Tabpuensun O.C. HacronpHas kumra 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. Tabpuensu O.C. JlsicoBa I'.I'. Xumusi ans mpenojaBaresis: METOIUYECKOE
mocobue. — M., 2010.
5. I'abpuensu O.C. Xumus s CIIeMHAIBHOCTEH U Ipo(eccuii TEXHUISCKOTO
npoduis: yueonuk / O.C. I'abpuensan. — M.: Akagemus, 2010. - 256 c.
6. MapteinoBa T. B. Xumusi: y4eOHUK ¥ PAKTHKYM JIJISI CPETHETO
npodeccronanbHoro oopazopanus / T. B. MapteinoBa, 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 // DeKTpoHHO-0nbnnoTeyHas cuctema [PR
BOOKS: [caiiT]. — URL.: http://www.iprbookshop.ru/87280.html . — Pexum
JOCTYyTIa: JUIsl aBTOPU3HP. TIOJIB30BATENICH.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHON IUCIUATLIVHBI

KOHTpOJ'IB N OLNCHKAa PpE3yJbTaTOB OCBOCHUMA O6Hl€06p830BaTCHBHOfI
JUCIHUITIITMHBI «XUMusI» PACKPBIBAKOTCA YCPC3 AUCHHUINIMHAPHBIC PE3YIbTaThl,
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
npogeccHoOHaIbHAsA
KOMIIEeTeHIIHS

OK 01 Pazgen 1; Pa3znen 2; YcHbI 0npoc, TECTOBBIE 3aaHuUA,
Paznen 3; Pazgen 4; KOHTPOJIbHBIE PAOOTHI, TPAKTUUECKUE
Pasnen 5; Pa3nen 6; paboThl
Pazgen 7; Pa3znen §;
Pazgen 9.

OK 02 Tema 1,2; Tema 3,1; Tema |YcHblil onpoc, TECTOBBIC 3aaHUs,
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 |YcCHBIM onpoc, TECTOBBIE 3a/IaHUS,

9.2; Tema 9.3; Tema 9.4.; |KOHTpOJIbHBIE PAOOTHI, TPAKTHYECKHE
paboThI
K 1.1, TIK 1.2, IIK 2.2 |Pa3nen 8; Pa3zgen 9 YcHBIN ONIpOC, TECTOBBIE 3aaHus,
IIK 3.2 KOHTPOJIBbHBIE PAOOTHI, MPAKTUIECKHE
paboThI
OK 01, OK 02, OK 04, |Bce paznensl DK3aMeH
OK 07,IIK 1.1, I[IK 1.2,
K 2.2, TIK 3.2
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