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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN TIPOTPAMMBbI YYUEBHOM
JUCHUIIVIMHBI

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHAIbHOI 00pa3oBaTeIbHOM
NPOrpaMMmblI

ObmeobOpazoBarenpHas aucuuiuimHa OJ[.12 Xumusuzydaercs Ha 0a30BOM YpOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(EecCHOHANBbHON 00pa3oBaTeNbHOM
IporpamMmbl YKpynHeHHbIX rpymi crienuanbaoctei 09.00.00

[TpuknagHOit MOY/IH BKJIIOYAET OAMH pa3fen. Paznen 7 «XumMus B ObITY M TPOU3BOCTBEHHON
JeSITEIbHOCTH YEJIOBEKa» peaan3yeTcs A BceX Mpodeccuii/crenuanbHOCTed Ha MaTepuase Keicos,
CBSI3aHHBIX C  JKOJOIMYECKOM O€30IIaCHOCTbIO UM  OLIEHKOH mocieAcTBUM  OBITOBOM M
NPOM3BOJICTBEHHON JEATENIBHOCTH, IO OTpacisM Oyaymied MpohecCHOHAIBHONW JesSTeNbHOCTH
o0yyJarouuxcs.

1.2. Heaun u miianupyemMble pe3yibTaTbl 0CBOCHHUS THCHUTIIHHBI

1.2.1. leau u 3a1a49u AUCUUTJIMHBI

@dopMHUpOBaHUE Yy CTYIEHTOB NPEACTABICHUS O XMMUYECKOW COCTABIAIOLIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHMpa KaK OCHOBBI NPUHATHUA PELIEHUH B >KU3HEHHBIX M IPOU3BOICTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MIOBEACHUS B IPUPOIHOM cpefe.

3agauM AUCHMIIMHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH IPOTEKAaHHUS XUMHUYECKMX IIPOLECCOB U
ABJICHUM B OKpYKalOIIEW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpPA, B3aWMOCBSI3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHMsI COCTaBJISITb (OPMYJbl HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YpaBHEHHS XHMHUYECKHUX peaklui, OOBSICHATh HUX CMBICH, WHTEPNPETUPOBATh PE3YJIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmHupoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XUMHUECKUX OSKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUN C COOJIOZCHNEM MpaBUil 0€30IacHOTO OOpalleHUs C BELIeCTBaMHU U J1a00paTOPHBIM
o0opynoBaHuEeM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh HH(OPMALMIO XUMHYECKOIO XapakTepa U3 Ppa3InyHbIX
HCTOYHUKOB;

5) copmupoBaTh yMEHHUS IPOrHO3UPOBATH MOCIEACTBUS CBOEH AESITENbHOCTH U XUMHYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOLIECCOB,;

6) copMHpOBaTh MOHUMaHHWE 3HAYUMOCTU JOCTHKEHHH XMMHYECKONH HAyKH M TEXHOJOTHi
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.



1.2.2. Ilnanupyembie pe3yJbTaTbl 0OCBOeHH s Y4eOHOH qucuunanHbl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne aAucHUIUIMHA UMeeT rpu GopmupoBannu U pazsutun OK U 11K

Koa n I[lnannpyemble pe3y/ibTaThl OCBOCHUS JUCIUINIMHBI
HAUMEHOBaHU
e

(dopMupyeMbIX Oomue JAucuMnimHapHble

KOMIIeTeHIU

OK 01. B yacTu TPYyA0BOro BOCIMTAHUA: - BJIaJE€Th CUCTEMOM XHUMHYECKMX 3HAHUW, KOTOpas BKJIIOYACT:

Bri6upats - TOTOBHOCTh K TpYyIy, OCO3HAaHHE IICHHOCTH | OCHOBOTMOJATAIONINE TMOHATUS (XUMHUUYECKHI SJIEMEHT, aTOM, JJICKTPOHHAs

CIoco0bI MacTepcTBa, TpYy10ito0ue; 000s104Ka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTATM aTOMOB, HOH, MOJICKYIIa,

pelieHus 3a1a4y | - TOTOBHOCTh K  AQKTUBHOWM  JCSTENBHOCTH | BaJICHTHOCTH, DJIEKTPOOTPULIATEILHOCTh, CTENICHb OKUCJICHUS, XUMUYECKas

npodeccuoHan | TEXHOJOTHYECKON U COLMATbHOW HAIIPABIEHHOCTH, | CBSI3b, MOJb, MOJSpPHAs Macca, MOJSPHBIA 00bEM, YIJIEPOJHBIN CKENeT,

bHOU CIIOCOOHOCTh ~MHUIIMMPOBATH, IUJIAHUPOBATh U | QYHKIMOHAIbHAS TPYMIa, paguKall, U30MEPHUs, U30MEPhI, TOMOJIOTHUUECKUI

NESTENIbHOCTH | CAMOCTOSATEIHHO BBITIOIHATh TAKYIO IEATENBHOCTD; | Psll, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOI- U a30TCOJEpKAIINE COSTUHEHMS,

NPUMEHUTEIbH | - HUHTEpeC K Pa3IUYHBIM cdepamM | OMOIOTHMYECKH aKTUBHBIC BEIIECTBA (YTJIEBOJBI, JKUPBI, OCIKH), MOHOMED,

0 K pa3NUYHbIM | IpoecCHOHANBHOM 1eATENbHOCTH, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIUHEHUS,

KOHTEKCTam OBiaseHue  yHMBEPCAJbHBIMM  Y4eOHBIMH | KDUCTAJUIMYECKAsl PEIIeTKa, THUIBl XHUMHYECKUX peaKIuil (OKHCIUTETHHO-
NMO3HABATEJIbHBIMU ACHCTBHAMM: BOCCTaHOBUTENbHBIE, 9K30-U SHAOTEPMHUUECKUE, PeaKIIM HOHHOTO OOMEHa),
a) 0a3oBble JIOTHYECKHUeE AelCTBUSA: PacTBOP, IEKTPOIHUTHI, HEIEKTPOIHTHI, SJICKTPOIUTHUYECKAS JUCCOIIHAIIHS,
- CaMOCTOSITEIIbHO (dhopMynupoBaTh U | OKUCIIUTEINb, BOCCTAHOBUTEb, CKOPOCTh XUMHYECKON pEeaKIMi, XUMUYECKOE
aKTyaJIM3upoBaTh MpOOJIEMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUM U 3aKOHBI (TEOpUsl XHUMHUYECKOTO CTPOCHHS
BCECTOPOHHE; oprannyeckux BemectB A.M. byrnepoBa, Teopus 3IEKTPOIUTHYECKOU

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NIIn
OCHOBaHHUsl JJsl CpaBHEHHS, KIacCUPUKALUU H
00001IeHNS;

- ONpenessTh IeNd JeSTeNbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUKCHUS,
- BBISIBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

-  BHOCHUTh KOPPEKTUBBI B  JESTEIBLHOCTD,
OIICHUBATh COOTBCTCTBUC pe3y.]'H)TaTOB eisam,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

3aJaBaThb

aucconuanuu, nepuoaudeckni 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, (aKTOIOTHMYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, NMOJIyYEHHH U OE€3011aCHOM HCIIOJIb30BaHUU
BOXHEUIINX HEOPraHMYeCKMX W OpraHWYeCKHX BEIIECTB B OBITY H
MPAKTUYECKOHN JESITeIbHOCTH YeJI0BEKa;

- YMETb BBIABIATH XapaKTEpHblE NPHU3HAKM M B3aUMOCBS3b H3YUEHHBIX
HOHSITI/II\/’I, IMPUMCHATH COOTBETCTBYIOIIUEC ITOHATHUA ITPHU OITMCAHUUN CTPOCHHUA U
CBOICTB HEOPraHMYECKMX U OPraHMYECKHUX BEIIECTB U UX IPEBpAILECHUM;
BBISIBJIATH B3alMOCB3b XUMHUYCCKUX 3HAHUH C IIOHATUAMU n
IIPEJICTaBICHUSIMH IPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;




- pa3BHBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe UCCJIeI0BaTeIbCKUE TeCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HMCCIIETOBATEIBCKOM
u MIPOCKTHOM IEeITEILHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIIBJISITH IPUYMHHO-CJICACTBEHHBIC CBSI3M M
aKTyaJIM3UpPOBATh 3aJ]a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHuUS, HaXOJIUTh apryMEHTBI I
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- aHAIM3HWPOBATHh MOJYYECHHBIC B XOJI€ PEIICHUS
3aJlauyd  PEe3yNbTAaThl, KPUTHYECKH OIICHHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3HPOBAThH HW3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MMO3HABATEIBHYIO H
MIPaKTUYECKYIO 00JIACTH KU3HEACATEIBHOCTH;

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC MTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BAaHHUS B
MO3HABATENILHOMN U COIMAIbHOM MPaKTHKE

npenaraTh

- yMeTb HCIOJIb30BaTh HAUMEHOBAHMUA  XUMHUYECKUX  COCIMHEHHUH
MEXKJIYHApOAHOTO COK3a TEOPETUYECKOW W MPUKIATHOM XUMHM U
TPUBMAJIbHbBIE Ha3BAHUS BaKHEHUIIMX BEILECTB (3THJIEH, alleTHIIEH, ITIMLEPHUH,
denon, Qopmanbaerun, yKCycHas ~KHUCIOTa, TJMIHUH, YrapHbId Tas,
YIJIEKUCIBIN a3, aMMUaK, raleHas U3BEeCTb, HEralleHas U3BECThb, IUThEBas
cola M JPYTUX), COCTaBIATH (HOPMYJIbl HEOPraHWYECKHX M OPTaHUYECKUX
BEIIECTB, YPAaBHEHHUs XUMHUECKUX pEaKUUH, OOBACHATb HX CMBICIH;
MOJTBEPK1aTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BEILECTB
COOTBETCTBYIOLMMH 3KCIIEPUMEHTAMHU U 3alMCAMU YPaBHEHUH XUMHUYECKUX
peaKuuii;

- YyMeTb YCTaHaBJIMBaTh IPUHAIJIEKHOCTh H3YYCHHBIX HEOPraHUYECKUX HU
OpraHMYECKUX BEIIECTB K ONPEJIEICHHBIM KJlaccaM U TIpyIIaM COEIUHEHUH,
XapaKTepu30BaTh MX COCTAB M BaKHEHIIME CBOWCTBA; ONPEAENATh BUIBI
XUMHUYECKHUX CBA3€HM (KOBaJEHTHAs, NOHHAs, METAUINYECKasi, BOJOPOAHAs),
TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KiIacCU()ULIUPOBATh XUMUUECKUE
peaxkuuu;

- copMupoBaTh NIpPEACTABICHUA: O XHUMHYECKOM  COCTaBIsIOLICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpa, POJIM XUMHUU B TO3HAHUU SBJICHUN
Opuposl, B (OPMUPOBAHMM MBIIIICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOJUMOMN Uil PELICHUS MPAKTUYECKUX
3aJjad4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 3/I0pOBBIO U
MPUPOAHON CpeliE;

- yMeThb MPOBOJUTH pacueTbl MO XMMHUYECKMM (opMynaM M ypaBHEHHIM
XUMHYECKMX  peakuuid ¢  HCNONb30BaHMEM  (U3MUECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHBbIE XMMUYECKHE 3HAaHUS Il MPUHATHS PELICHUH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa
ITOMCKa,

B o0s1acTHIIEHHOCTH HAYYHOI'0 IO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Janore KYJIBTYP,

- yMeThb IUIAHUPOBaTb U  BBIIOJHATD XMMHYECKUH  DKCIIEPUMEHT
(mpeBpallleHusi OpPraHWYEeCKUX BEUIECTB IPH HArpeBaHUHU, IOIYYEHHE
JTUJICHA U U3Y4YECHHE €TI0 CBOMCTB, KaUECTBCHHBIC PEAKIUU Ha ajbICTHU[BI,
Kpaxmall, YKCYCHYIO KHCJIOTY; JeHaTypauusi O€NKOB IpH HarpeBaHuu,
[[BETHbIE pEaKUUu OCNKOB; TMPOBOAUTH pEaKIMM HMOHHOrO OOMeHa,




aHaJn3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBITMIOJTHEHUS
3a1a4
npodeccuoHal
bHOU
NEeSITEIbHOCTH

CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MeECTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUSA MEXIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HAHME LEHHOCTH HAy4YHOH JEeATEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISATH  HPOEKTHYIO U
M CCJIEIOBATEIbCKYIO JesATeIbHOCTh
WHAUBUAYAIILHO U B TPYIIIIE;

OBinaseHue  yHMBepPCAJIbHBIMM  Y4eOHBIMH

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ nHpopmanueii:

- BJaJIeTh HABBIKAMU TONy4YeHUs MHPOpMAIMH U3
UCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSATEIHLHO
OCYIIECTBIISITh MOUCK, aHAJN3, CUCTEMATU3AIUIO U
WHTEpIPETAHIO HH()OPMAIIUU Pa3TUYHBIX BUOB U
dbopM npencTaBieHUS;

- CO3/aBaTh TEKCTHl B Pa3MYHBIX (popmaTax c
y4eTOM Ha3HaueHuss HHPOpMAIMH U IIeNeBOi
ayIUTOpPUHU, BbIOMpas ONTUMaIbHYIO  (opmy
MIPEICTABICHUS U BU3YaIU3alINH;

- OlLIGHUBATh JIOCTOBEPHOCTb, JIETHTUMHOCTH
uH(pOpMaIlMK, €€ COOTBETCTBHE IPABOBBIM H
MOPAJIbHO-dTUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpeicTBa WH(GOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX ~TEXHOJIOTMM B pEHICHUH

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPTaHM3AIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pEeCypcocOepexeHus, TMpPaBOBbIX U
THYECKUX  HOpPM, HOPM  HH(POPMAIIMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HaBbIKAMU PACIIO3HABAHUS U 3AILUTHI
uH(popMaLu, HTHPOPMAIIMOHHON 0€301acHOCTH

OTIPEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakllUu Ha cylbdart-,
kapOOHAT- H  XJOPUA-aHMOHBI, HAa  KAaTHOH aMMOHHS;  pelaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metawiel" u "Hemeramisl") B
COOTBETCTBUHM C TpaBWIAMH TEXHUKH OE30MaCHOCTH IpH OOpalleHuH ¢
BeleCTBaMH U J1a00OpaTOPHBIM 0OOPYJOBAHHEM; MPEACTABIATh PE3YyIbTAThI
XMMUYECKOT0 KCIIEPUMEHTA B (hOpMe 3alKCH YPaBHEHUH COOTBETCTBYIOIIMX
peaxuuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO0 HHPOPMAIIUIO, TTOIY4aeMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoOi nH(MOpManuu, cetb IHTepHET u Apyrue);

- BIAJAECTb OCHOBHBIMHM METOJaMHM Hay4YHOTO IIO3HAHHUS BEILECTB U

XUMHUYECKUX  SIBJCHWM  (HaOmoJeHue,  HM3MEpEHHe,  IKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMeThb IPOBOAMUTH pacueThl MO XHUMHYECKUM (opMyrnaM U ypaBHEHHSIM
XUMHWYCCKUX peaKuHﬁ C HUCITIOJIB30BAHUEM (1)I/IBI/II-IGCKI/IX BCJINYHH,

XapaKTepU3YIOIUX BEIECTBa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa
(HOpMasibHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CUCTEMHbIE XMMUYECKHE 3HAaHUS JJI HPUHATHS pEIIeHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyalluiaX, CBA3aHHBIX C BEIIECTBAMUA U UX IPUMCHCHHUEM




JIMYHOCTH,

OK 04.
DddekTuBHO
B3aUMO/JICHCTBO
BaTh U
paborartsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBBIKAMM y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOH W COLMAIBHOM
JIeSTCIIEHOCTH;

OBaagenue YHHBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU 1eHCTBUAMMU:

0) coBMecTHAasl 1eATEJIbHOCTD.

- TMOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHJTHOH ¥ MHAWBUIYaTbHON PaOOTHI,

- NPUHUMATHh 1M COBMECTHOU JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS 10
€€ OCTHDKCHHUIO: COCTABIIATh IUIAH JICHCTBHIA,
pacupenesnsaTh poiad ¢ YIeTOM MHEHUH YYaCTHHKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCIOBUSAX peanbHOro, BUPTYaJIbHOIO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLUECTBJISITH IO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYAIUAX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBiajeHne YHUBEPCAJIbHBIMYU PEryJIsITUBHBIMHA
JeliCTBHSIMU:

') NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIOAEH
IIPH aHAJIM3E PE3YJIbTATOB JACITCILHOCTH;

- MPU3HABATh CBOE MPAaBO W MPABO APYTUX JIOICH
Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
MTO3UIUH JIPYTOT'0 YEIIOBEKA;

- yMeTb IUIAHUPOBAaTh W  BBINOJHATH XUMHYECKUH  HKCIIEPUMEHT
(mpeBpailleHusT OpPraHWYEeCKUX BEUIECTB IMPH HArpeBaHUHU, IOIYYCHHE
ATUJICHA M U3YYEHHE €ro CBOMCTB, KQU€CTBEHHBIC PEAKIIMU Ha aJlbJCTH]IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauusi O€NKOB NpH HarpeBaHuu,
[[BETHBIC PEAKIMK OCJIKOB, MPOBOIWTH PEAKIMM HOHHOrO OOMeHa,
OTIPEIeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEaKkllUu Ha cylbdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HAa  KAaTHOH AaMMOHWUS;  peIIaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMam "Metamwiel" u "Hemeramnsl") B
COOTBETCTBUHU C IMPAaBWIAMHA TEXHUKH OE30MaCHOCTH TpPH OOpalICHUH C
BelleCTBaMH U J1a00paTOPHBIM 0O0OPYJOBAaHHEM; MPEACTABIATh PE3YyIbTAaThI
XUMHYECKOT0 SKCIIEPUMEHTA B (POpME 3aIUCH ypaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyIHUPOBATH BBIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB




OK 07. B 00/1acTHIKO0JI0IrH4€CKOTr0 BOCIIUTAHUSA: - chopmupoBaTh  TpEACTaBICHUSA: O XHUMHYECKOW  COCTaBJISIOMICH
CopeiicTBoBaTh | - C(HOPMUPOBAHHOCTH IKOJOTHUECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHOW KAPTHHBI MHpPA, POJIM XUMHUUA B TO3HAHUM SBICHHUN
COXPaHEHUIO MOHMMAHUE BIMSHUS COLIMAJIBbHO-KOHOMHMYECKUX | IPUPOAbI, B (OPMHUPOBAHMH MBIIUICHUS M KYJIbTYphl JIHMYHOCTH, €€
OKpY’KaroIlen OpOIECCOB  HAa  COCTOSIHME  NPUPOAHOM M | (YHKUIMOHAIBHOM IpaMOTHOCTH, HEOOXOAUMOM JJISl PEIICHUS MPAKTHYECKUX
cpenpl, COLIMATILHOM  Cpe/bl, OCO3HaHWE TIJI0OATBHOTO | 33]a4 U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
pecypcocOepex | xapakTepa 3KOJOTHYECKUX MpoliIeM; IIPUPOJHON Cpene;
€HHUIO, - IUTAaHUPOBAHHE W OCYIIECTBJICHHE ACHCTBHI B | - yMeTh COOMIOAATh MpPaBUiia HKOJIOTUUYECKHU 11€JIeCO00pPa3HOT0 MOBEACHHUS B
IIPUMEHSATH OKpYXarollled cpelle Ha OCHOBE 3HAHMS LEeJleH | ObITY U TPYJOBOH IEATEIBHOCTH B ILIEJIIX COXPAaHEHUS CBOETO 30pPOBbS U
3HaHUS 00 YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA; OKPY’Kalolllel NPUPOJHON CpeAbl; YUUTHIBATH OMACHOCTH BO3ACHCTBUS Ha
W3MEHEHUU aKTUBHOEC HENpPUITHE JCUCTBUHM, NPUHOCAIIUX | )KUBBIE OPraHU3MBI ONPEJCICHHBIX BEIIECTB, MOHUMAsI CMBICI IOKA3aTeNs
KJINMATA, BpE OKpYXarollen cpee; MpeAeIbHON JOMMYCTUMOM KOHLEHTpaluu
TIPUHITUTIBI - yMEHHE TMPOTHO3UPOBATH HEOIArONMPHUSTHHIC
OepexIIMBOrO SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX
MPOU3BOJACTBA, | ICWCTBUI, IPEIOTBPALIATH UX;
s dexTuBHO - pacumpeHnue OIbITa JIeATEIbHOCTH
JICUCTBOBATh B | DKOJIOTMYECKON HAIPABICHHOCTH;
Ype3BhIYAIHBIX | - OBJIaJICHHE HABBIKAMU yU4e€OHO-
CUTYaLUsX HCCIIEI0BATENBCKON, MPOEKTHON Y COLIMAIIBHON

JIeATEIbHOCTH;
MK 1.2. --CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEJIbBHOMY | -IIPOEKTUPOBATH JIOKAJIbHYIO CE€Th, BRIOMPATh CETEBbIE TOMOJIOTHH;
OcCyIecTBIATh | MOUCKY METOAOB DPELICHUS MPaKTHUECKUX 3a/ady, | -UCHOIb30BaTh MHOTO()YHKIIMOHAIBHEIE MPUOOPHI MOHUTOPUHTA,
BBIOOP IIPUMEHEHHUIO PA3JINYHBIX METOA0B IO3HAHUS; IIPOrpaMMHO-ANINapaTHBIE CPEICTBA TEXHUUYECKOIO KOHTPOJIS JIOKAJIbHON
TEXHOJIOTHH, -efaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHUPOBATH | CETH,
UHCTPYMEHTAJIb | €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
HBIX CPEACTB U | - ONpEEeNsATh LeNu JeATeIbHOCTH, 3a/1aBaTh
CpENCTB napameTpbl U KPUTEPUHU UX TOCTHKCHHUS;
BBIYMCIIUTEINIbH
Ol TEXHUKHU
npu
OpraHu3aIuu
nporecca

pa3paboTKu U
UCCIICJIOBAHUS




00BEKTOB

npodeccuonan

BHOU

JeATEIIbHOCTH.

1K 3.6. -apXUTEKTYpY U QYHKIIH CHCTEM YIIPABJICHUS -OCYILECTBIISITh IUATHOCTHKY M IOUCK HEUCIIPABHOCTEH BCEX KOMIIOHEHTOB
BrimonsaTe CETSIMH, CTaH/IaPThl CHCTEM YIIPABJICHUS; ceru;

3aMeHy -Cpe/IcTBa MOHUTOPHHI'A M aHAJTN3a JIOKAIbHBIX -BBINOJIHSATD JACUCTBHS 110 YCTPAHSHHUIO HEUCIIPABHOCTEH;

PacXOIHBIX cereii;

MaTepUaoB U
MEJIKUH PEMOHT
nepudepuitHor
o0opynoBaHus,
OTIPE/ICIIATh
ycTapeBIiee
obopynoBaHue
u
POrPaMMHEIE
CpeacTBa
CETEBOM

HH(PACTPYKTYP
bI.

-METO/bl YCTPAHCHUSI HEUCIIPABHOCTEW B
TEXHUYECKUX CPEICTBAX;
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2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM U CIHUILIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Bup yuedHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 72
1.0cHoBHOE conepxaHue 64
BT. 4.:

TeopeTudeckoe o0ydeHue 30
MPAKTUYECKHUE 3aHITUS 24
71a00paTOPHBIE 3aHATHS 10
2.ITpodeccHoHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHHNE 6
BT. U.:

TeopeTu4ecKoe o0ydyeHne 2
IIPAKTUYECKUE 3aHATUS 4
NuauBuayanbHbIi IpoekT ( 1a/HeT) na
IMpomeskyTounasi arrectamus ( qudhepeHIMPOBaHHBIN3AYCT) 2
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2.2. TeMaTuyecKMid IJIAH U COAEPKAHME YUYeOHOW AMCHUNIMHBI

HaumeHoBaHue Conep:kanue yuye0HOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 1aco dopMupyemMble
. 'beM 4aCO0B
pa3aesioB U TeM Ja0opaToOpHbIe M NPAKTHYECKUE 3aHATHS, HHANBHUYAJIbHBIN MPOEKT KOMIIeTCHIIM U
1 2 3 4
OcHOBHOE coepKaHue 64
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. OcHoBHOe coaep:kaHue 4 OK 01
Crtpoenue aToMOB
XAMIIECKIX Teopernyeckoe o0yuenue 2
3JIEMEHTOB H y g
npupoaa CoBpeMeHHast Mofeinb CTpoeHHs aroMa. CHMBOJWUYECKUM SI3BIK XUMUU.XUMHYECKUN DIJIEMEHT.
XIMIUECKO DOnekTpoHHas KoH¢urypamnus aroma. Knaccudukamus XMMHUECKUX DJIEMEHTOB (S-, P-, d-?J'IeMeHTBI).
CBSI3H Banentneie  snexkTtpoHsl.  BaneHTHOCTb.  DJNEKTpOHHass  MPUPOJA  XUMHUYECKOW  CBSI3H. 2
DNeKTPOOTPUIATEIbHOCTh. BUIbl XUMHUYECKOW CBs3M (KOBaJICHTHAs, WOHHAs, MeTaJJIM4ecKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs
IIpakTH4eckue 3aHATHSA 2
Pemienune 3amaHvii Ha WCHOJIB30BAHUE XUMHUYECKOW CHMBOJMKM M HAa3BAaHUN COCIUHEHUN IO
HOMEHKJIAType MEXIYHApOJHOTO COH3a TEOPETUYECKOM W MPHUKIAAHOM XMMHUHM U TPUBHAIBHBIX
Ha3BaHUU ISl COCTABIICHUS] XMMHUUYECKUX (DOPMyJN IBYXAaTOMHBIX COEIUHEHUN (OKCHUIOB, CYIb(UIIOB,
TUAPUJIOB U T.11.) U APYTHMX HEOPTaHUUYECKUX COEAMHEHUIN OTIEIbHBIX KJIACCOB. 2
[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBS3U MEXAY CTPOCHHEM aTOMOB XMMHUUYECKHX AJIEMEHTOB M
MEPUOIMUECKUM HU3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCJUHEHUU B COOTBETCTBUU C
nojoxxenueM [leprnonnyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
[lepuoanueckuii OK 02
3aKoH M TaOmuma | IIPAKTHYECKHE 3aHsITHSI 2
H.N. Menneneepa _
[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @U3nueckuii CMbICI 5

[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX
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3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBUH C TTOJIOKEHUEM
XUMHUYECKOTro aemMeHTa B [lepuonnueckoit cucteme. MupoBo33peHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssr .M. MenneneeBa. OTKpbITHE HOBBIX
XHUMHYECKHUX 3JIEMEHTOB.

Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTepU3aLUI0 XUMAYECKUX
3JIeMEHTOB «MeTaNTM4YecKie / HEeMETAUTUIECKIE CBOHCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B IMEPUOJIMUECKON CUCTEME
xumuueckux 3yementoB .. MeneneeBa»

Pa3nen 2. XuMuuyeckue peakuuu 10
Tema 2.1. Tunsl OcHOBHOe coiep:KaHue 4 OK 01
XUMHUYECKUX
peaKiii Teopernueckoe o0yueHue 2

Krnaccugukanys u TUIIBI XUMUYECKUX peakluil C yuacTueM Heopranndyeckux BeiecTB. CocraBieHue

yYpaBHEHMH peakLuil COeIMHEHMs], PAa3JI0KEHMs], 3aMellIeHHsI, 0OOMeHa, B T.4. peakl1il ropeHus,

OKHCJIEHUS-BOCCTAHOBJICHHUSI.

YpaBHEHUs OKUCIIEHUSA-BOCCTaHOBIIeHUS. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEIIb. 2

CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO

6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/JIE, TPOM3BOJICTBEHHBIX Ipolieccax U

KHU3HEESATEIIbHOCTH OpraHU3MOB

IIpakTHyeckue 3aHATHSA 2

KonnuecTBeHHble OTHOWIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHU U PacdeThbl IO

YpaBHEHUSIM XHMMHUYECKUX peakuuid. Moib Kak elMHHIAa KOJMYecTBa BellecTBa. MojsipHas Mmacca.

3aKOHBI COXpaHEHMsI Macchl U 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM ra3os. OTHOCHUTENbHas 2

IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHHMSIM XMMUYECKUX PEaKIUN C HUCIOJIb30BAHUEM MacChl, 00beMa

(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BELLIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
DNEKTPOIUTHUECKA OK 04
s npcconpamus u | 1 eopeTHyeckoe o0yueHue 2
MOHHBII 0OMeH

Teopus 3NIEKTPOIUTHYECKON aucconranuu. MoHbI. DNEKTPOIUThI, HEAIEKTPOIUTHI. Peakiuy MOHHOTO 2
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oOMeHna. CocTaBieHHe peaklUii MOHHOTO OOMEHa MyTeM COCTaBJICHHUS WX MOJHBIX U COKPAIICHHBIX
HMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklvy. 3aJaHusi HA COCTABJICHHE MOHHBIX PEaKINil

JlabGopaTopHble 3aHATUSA

JlaGopaTopHas paboTta “THITbl XUMHUYECKUX PEaKIIuii”.

HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY MCXOIHBIX U 00Pa3yIOMINXCS BEIIECTB) M MPU3HAKOB
XUMHUYecKuX peakuuid. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesIeHNne CPeIbl BOJAHbBIX
pacTBOPOB. 3a7aHusl HA COCTABJICHUE HOHHBIX PEAKIIUI

Kontponbnas
pabora 1

CTpOCHI/Ie BCIICCTBA U XUMHUUYCCKHEC PCAKIINU

Pazpgea 3.

CTpoeHue 1 CBOHCTBA HEOPTAHUYECKUX BeleCTB

16

Tema
3.1.Knaccuduxann
51, HOMEHKJIaTypa
CTpOCHUE
HEOPraHUYECKIX
BEILIECTB

OcHoBHOE€ CoAcpiKaHue

TeopeaneCKoe oﬁyqelme

[Ipenmer Heoprannyeckoit xumun. Kiaccugukanus HeopraHuueckux BemecTs. IIpocTsie U croxxHbIe
BenecTBa. OCHOBHBIE KIIACChI CIIOMKHBIX BEIIECTB (OKCH/IbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3anmMocBs3b
HEOPraHMYECKUX BELIeCTB. ArperaTHble COCTOAHUS BemecTBa. Kpucramimueckue u aMmopgHbie
BellecTBa. TUIBI KPUCTAINIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHAs, HMOHHASI, METAJIJINYECKast).
3aBUCUMOCTh (PU3UYECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCUMOCTb
XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJA XMMUYECKOM CBSA3U U THIIA KPUCTANINYECKON PEIIECTKH.
[TprurHBEI MHOTOOOpa3usl BEILIECTB

HpaKaneCKue 3aHATHSA

Homenknarypa HeopraHM4eCKMX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMIS U3 UX XUMHUUYECKON (hOPMYIIbI
WJIM COCTaBJIEHWE XUMHUYECKOM (POpMYJIbl UCXOS U3 Ha3BaHUs BELIECTBA 10 MEXTYHAPOIHOM
(MIOITAK) nnu TpuBHAJIBHOM HOMEHKIIATYPE.

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCHU(PHUKAIMU, HOMEHKJIAType M XHUMHYECKUM (opmynam
HEOPraHMYECKHUX BELIECTB Pa3JIMYHBIX KJaccoB (yrapHbli ra3, YIVIEKHCIBIM Ta3, aMMHaK, ranieHas
U3BECTb, HETallleHasi U3BECTh, MUThEBAas COAA U JPYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIbI XUMUUECKUX
BELIECTB, ONPEAEISTh IPUHAAIEKHOCTD K KJlaccy.

OK 01
OK 02
I[IK 1.2
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Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb IHTEpHET 1 npyrue).
[Touck nHGOpPMALIMHK 10 HA3BaHUAM, UACHTHU(UKATOPAM, CTPYKTYPHBIM (hopMyitam

Tewma 3.2. OcHoBHOe coJep:kaHue OK 01
dusuko- OK 02
e —. Teopernueckoe o0yuenue K 1.2
CBOMCTBA .

Mertamiel. O0mue ¢uszndyeckue U XUuMHUYeckue cBoictBa mMeramioB. CrocoObl mosyuyeHus. 3Ha4eHue
HCOPTAHMHUCCKUX |\ erannos 1 HemeTawios B IIPUPOZIE U KU3HEACATEIBHOCTH 4YeJIOBEKa U opraHu3MoB. Kopposus
BeIIecTs METAJUIOB: BHJIbl KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH.

Hemeramnel. OOmue ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIoB. THIMYHBIE CBOWCTBA

HemetaiioB [V— VII rpynn. Knaccuduxanus 1 HoMeHKIaTypa COeJUHEHU HeMeTaioB. KpyroBopoTsl

OMOTEHHBIX IEMEHTOB B IIPUPO/IE

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX BEIECTB (OKCHJIOB, TMJIPOKCHI0B, KUCIIOT,

cojieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COCAUHEHUH,

BBICIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTH4eckue 3aHATHSA

CocraBiieHnE YpaBHEHMM XMMHYECKUX DPEAKIHUM C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX

BELIECTB: METAJUIOB M HEMETAJUIOB; OKCHJOB METaJIOB, HEMETAUIOB M aM(OTEpPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIIOT, OCHOBaHMH M aM(OTEpPHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJeH,

XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUN Ha CBOMCTBA, COCTaB, NOJYYEHHE U

0e30MacHOe UCIOJb30BAaHUE BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPaKTHYECKOH

JESATEIBHOCTH YEJIOBEKA
Tema OcHoBHOE coaepKaHue OK 01
3.3.Unentudukamnu OK 02
5l HEOPTAHHYECKHX JlabopaTopHble 3aHATHS OK 04

BE€IICCTB

JlabopaTtopHas pabota «aeHTHhUKAINS HEOPTAHUIECKUX BEIIECTBY.
Pemenne sKcreprUMEHTaIbHBIX 3a/ad [0 XUMHUYECKHMM CBONCTBAM METaUIOB M HEMETAIJIOB, IO
pacro3HaBaHMIO U TIOJTYYCHUIO COSAMHEHNI METAIIOB M HEMETAJUIOB.
WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIHOIb30BAaHUEM HX (PU3MKO-XUMHUYECKUX CBOMCTB,
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XapaKTepHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATUOH aMMOHUS

Kontposnbnas .

CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
pabora 2
Paznea 4. CTpoeHue U CBOIiCTBA OPraHNYeCKHUX BelleCTB 24
Tema OcHoBHOe coJep:kaHue 6 OK 01
4.1 Knaccuduxanu [1K1.2
5, CTPOHHE 1 Teopernueckoe o0yueHue 4 K 3.6
HOMCHKJIaTypa [TosiBneHue U pa3BUTHE OPraHUYECKOl XUMHUH Kak Hayku. [Ipenmer oprannyeckoit xumun. Mecto u
OpraHNHCCKUX 3HaYEHHE OPTAaHUYECKON XUMUH B CHCTEME €CTECTBEHHBIX HAYK.
BCHICCTB XUMUYECKOE CTPOEHHUE KakK IMOPSIOK COECTUHEHHs aTOMOB B MOJIEKYJ€ COTJIACHO HMX BaJCHTHOCTH.

OcCHOBHBIE TOJIOKEHUS TEOPUU XHMHUYECKOTO CTPOCHMsI OpraHuyeckux coeauHeHuid A.M. bytieposa. 2

YrnepoaHblid CKeNeT OpPraHu4ecKo MOJEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHust MoJiekyn. M3omepust 1 H30MepHI.

[lonstne o QynkuuoHanbHoi rpynne. Panukan. IlpuHnunel KiaccUpUKAlMM  OPTaHUYECKUX 2

cCoeMUHEeHH. MexayHapoaHass HOMEHKJIATypa ¢ TMPUHIMIBI  HOMEHKIATYPbl  OPraHUYECKUX

coequHeHuil. [loHsTHE 00 a30TCONEpKalIMX COEIUHEHHSIX, OMOJOTHMYECKH AaKTHBHBIX BEIIECTBAX

(yrmeBomax, >kupax, OelkaX W Jp.), BBICOKOMOJIEKYJSIPHBIX COCIUHEHUSX (MOHOMEp, MOJIUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTuyeckue 3aHATHSA 2

Homenkiiarypa opraHuyeckux COEIMHEHHMHM OTAENBHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIIICHHBIE W

apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOIbI, albJIerH/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)

CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHUX BEIIECTB OTIACIBHBIX 5

KJIACCOB, HCIIONIb3Yys WX HAa3BaHUS IO CHUCTEMAaTHYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,

aneTuieH, TuIepuH, (eHon, (GopmanbAeTua, YKCyCHas KHCIOTa, TIWIHH). PacdeTsl mpocrenmein

(hopMyIIbI OPraHUYeCcKO MOJIEKYJIBI, HCXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)
Tema 4.2.CsolictBa| OCHOBHOE coep:KkaHHue 12 OK 01
OpPraHUYECKUX OK 02

Teopernueckoe o0yueHue 6
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COCTUHEHUN

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEAMHEHUN OTHENBbHBIX KIAccoB (0COOEHHOCTH
KJIaCCU(UKALMK U HOMEHKJIATYPHI BHYTPH KJIACCa; TOMOJIOTHUYECKUH psig v 001mIas popmysa; n30Mepus;
(bu3nyecKkre CBOMCTBA; XUMUYECKHE CBONCTBA; CLIOCOOBI MOTYUYCHHUS):

— IpeJesbHbIe YIIIEBOAOPOAbl (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHHKOB TEIIAa B IPOMBIIIICHHOCTH U ObITYy. CBOWCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOXKACHUE B
IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HenpeJenbHble (QJKEHbI, aJKUHbl M QJKaJWEHbl) U apOMaTUYECKUE YIIIEBOAOpoJbl. ['opeHue
alleTUJIeHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOT'O INIAMEHH JJISl CBAPKU M PE3KU METAJJIOB

— KHUCIIOPOJICOACPKAIINE COSAMHCHUS (CITUPTHI ¥ (DEHOIIBI, KAPOOHOBBIEC KUCIOTHI M A(PUPHI, aJIbJICTHIbI
U KETOHBI, >KUPBI, YIieBoabl). [IpakTHdyeckoe NPUMEHEHHE ATUICHIJIUKOJSA, TIHMIEpUHA, (eHoa.
[Ipumenenne Qopmanbpiaernaa, ameraibJeTHAa, YKCYCHOH KHCIOThL. MpUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOKWCTBA MbLjIa

— a30TcojiepKallhe COEQUHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeyiku). BbICOKOMOIEKYIsIpHbIE
COEUHEHMS (CUHTETUYECKHE U OMOJOTrMYeCKU-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anys 3THJIeHa KaK OCHOBHOE HAlpaBJIEHUE €r0 UCIIOJIb30BaHUSL.

I'enernueckas cBsA3b MEXKY KJlacCaMH OPraHUYECKUX COEIMHEHUN

HpaKaneCKue 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAS M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYyUYeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeJenbHble (aJIKEHbI, aJKUHBI U aJIKaJIueHbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CHUPTHI U (DEHOIIBI,
KapOOHOBbIE ~ KHCIOTBI M 3(QUpPbI, adbAETHIbl U  KETOHbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUN XMMMUYECKHUX DEaKIHH C
y4aCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

CocraBieHue cxeM peakiuii (B TOM YHCIE MO0 TPEAJOKEHHBIM IIeTOYKaM IpeBpalleHuil),
XapaKTepU3YIOMIUX XUMHUYECKHE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENBHBIX KJIacCOB, CIIOCOOBI
UX IIOJIy4eHMs M Ha3BaHUE OPraHUYECKUX COCIAMHEHMM I10 TPUBHAIBHOW WM MEXKIYHAPOIHOU
CUCTEMATUYECKON HOMEHKJIATYpe.
PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB

OK 04
I1IK1.2
IIK 3.6
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JlaGoparopHas pabdora

JlaGopaTopHas pabota “IIpeBparieHus OpraHUYECKUX BEIIECTB ITPU HArpEBaHHUM'".
ITonyyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoaeInpoBaHue MOJIEKYJI U XUMAYECKUX MPEBPALECHUN
Ha [IpUMEpE 3TaHA, STUJICHA, alleTUIICHA U Jp.

Tewma 4.3. OcHoBHOe coJep:kaHue OK 01
WNnentudukanus OK 02
OpraHMYEeCKHX Teopernueckoe o0yuenue OK 04
BEIIIECTB, UX [K1.2
3HAYCHME U buooprannueckue coenuuenusi. llpumenenue u Ouonoruueckas poib yriaeBogoB. OKucieHue :
_ [IK 3.6
NpUMEHEHHE B YTJIEBOJIOB HMCTOYHHK DHEPrUU JKUBBIX OpraHu3MoB. OO0yacTu TPUMEHEHUS aMHHOKHCIOT.
GLITOBOI 1 [TpeBpamenust OenkoB muiu B opranusme. buonornueckue ¢yHkiuu OenkoB. buonormueckue
NPON3BOJICTBEHHOI (GyHKIUY KUPOB. PoJIb opranrmyeckoil XMMUU B peIeHUH MPOOJIeM MUAIEBOW 0€30TIaCHOCTH
ACHATCITEHOCTH Ponp opranmyeckoil XUMHH B pEHICHUU TNPOOJIEM SHEPreTHUYEeCKOM O€30MacHOCTH, B Pa3BUTHHU
YEJIOBEK
clobexa MEAMIIMHBI, CO3JaHUH HOBBIX MaTepUAIOB, HOBBIX HCTOYHHUKOB YHEPIHH (aJIbTEPHATUBHbBIC UCTOYHUKU
sHeprun). OnacHOCTh BO3/ICHCTBHS Ha )KMBBIE OPTaHU3Mbl OPTAHMYECKUX BEIIECTB OTJEIBHBIX KJIACCOB
(YrneBomopobl, CHHUPTHI, (DEHOINBI, XJIOPOPTaHUYECKHE IPOU3BOJHBIC, AIbIETHIIBI U Jp.), CMBICI
MoKa3aTelisl MPeeTbHO TOMYyCTUMON KOHIICHTpAIlUU
JlabopaTopHble 3aHATHSA
JlaboparopHas pabdota: “UneHTrduKaiys opraHU4ecKuX COeAMHEHUN OTEIbHBIX KIIACCOB”
Nnentudukanus opraHM4eCKUX COSTMHEHUI OTAETBHBIX KJIACCOB (HA MpUMEpE allbJIeTHI0B, Kpaxmaa,
YKCYCHOM KHCIOTHI, O€IKOB W T.M.) C HCIOJIb30BaHHEM UX (UBUKO-XUMHYECKUX CBOICTB U
XapakTEepHBIX KadeCTBEHHBIX peakiuil. JleHarypamusi Oenka mpu HarpeBaHuu. lIBeTHBIE peakiuu
0enkoB.BO3HUKHOBEHNE aHAJTUTHYECKOTO CHUTHAJNA C TOYKH 3pPEHUS XUMHUYECKHX TPOIECCOB IPH
MPOTEKAHNWU Ka4€CTBEHHOM PEaKIINH, ITO3BOJISTIOIICH MACHTH(DUIIMPOBATH NIPEITIOKEHHBIC OPTaHUYECKHE
BEILIECTBA
Konrposbras CTpykTypa 1 CBOMCTBA OPTraHMUYECKUX BEIIECTB
pabora 3 PYKTYP p
Pa3pean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKuuil
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Tema 5.1 OcHOBHOe coep:KaHue OK 01
CxopocTh OK 02
XUMHYCCKUX Teopernueckoe odyueHue I1K1.2
pCaKlnu. IIK 3.6
XAMHYECKOe CKOpOCTh peakiyH, €€ 3aBUCHMOCTb OT Pa3IHYHBIX (aKTOPOB: MPHUPOIBl PEArHpYIOLINX BEIIECTB,
PaBHOBECHC KOHILICHTPAllUW PEArupyrouIux BELIECTB, TEMIEPAaTypbl W IUIOLIAJAM PEAKLIMOHHOM IIOBEPXHOCTH.
TemnnoBbie 3G HEKTH XUMUYECKUX PEaKIHid. DK30- U SHIAOTEPMHUYECKHUE, PEAKLINH.
OOparuMocTh peakiuii. XUMHUYECKOE PaBHOBECHE M €ro CMEUICHHWE MOJ JCHCTBUEM pPa3THYHBIX
(hakToOpoB (KOHLIEHTPALIUS PEareHTOB WU MPOJIYKTOB PEAKINH, AaBlIEHUE, TEMIEpaTypa) Uil CO3/1aHUs
ONTUMAJIBHBIX YCIOBUM IPOTEKaHUs XUMU4ecKux npoueccos. [Ipunnun Jlelllatense
IIpakTnyeckue 3aHATHSA OK 01
OK 02
Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3a/JaHUN Ha aHaiau3 (AKTOPOB, BIMSIOIMIMX Ha HM3MEHEHHE [K1.2
CKOPOCTH XMMHUYECKON peaKkiuu, B T.4. C MO3HUIIUNA KOJIOTUYECKH 11eJ1ecO00pa3HOro MOBEACHUS B OBITY K 3' 6
U TPYZIOBOM JI€ATENBHOCTH B LIEJIIX COXPAaHEHUS! CBOETO 3/10POBbs U OKPYKAIOIIEeH IPUPOIHOM cpeabl. )
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuil Ha mnpuMmeHeHue npuHuuna Jle-Illarense s
HaXOXJCHHUS HANpPaBJIEHUS CMEILIEHUS PpABHOBECHS XUMHUYECKOW peakuMM U aHajau3 (akTopoB,
BIIMSIOIIUX HA CMEIEHNE XUMUYECKOTO PABHOBECHS
Pazneu 6. PacrBopbI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
[Tonsarue o OK 02
pacTBopax Teopernyeckoe o0yuenue OK 07
PactBopenue kak (uszuko-xumuueckuil mporecc. PactBopbl. CrnocoObl NMPHUTOTOBIEHUS PAaCcTBOPOB. TIK1.2
PactBopuMocTe. MaccoBas 11onsi  pacTBOpeHHOro BemectBa. CMBICT MOKa3zaTels MpenesibHO 1IK 3.6

,Z[OHYCTI/IMOI>'I KOHICHTpAIMH U €TO UCIIOJIB30BAHUC B OLICHKC 9KOJIOTHYECKOM 0€30ITaCHOCTH.

IIpaBuna 5K0JIOTMYECKH LEI€COOOPA3HOrO IMOBEACHHUS B OBITY M TPYJOBOH [EATEIBHOCTH B LEJSIX
COXPAHEHHUs CBOETO 3JI0POBbS U OKPYXKArOIIEeW NMPUPOJHON CPEJbl; ONACHOCTh BO3JEHCTBUS HA KUBBIC
OpPraHU3MBbI OMPE/ICIIEHHBIX BEIIECTB.

Perienue npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 33JJaHUN HA PACTBOPHI, UCIOIb3yeMbIe B OBITOBOW U

19




HpOPIBBOI[CTBeHHOfI JACATCIbHOCTH YCJIOBCKA

Tema 6.2. OcHoBHOE coep:kaHue OK 01
UccnenoBanue OK 02
cBOHcTB pactopos |/1200paTOpHbIE 3aHATHS OK 04
JIaGoparopHas pabota «[IpuroToBicHrE paCTBOPOBY. IIK1.2
[IpUroToBIEHNE PACTBOPOB 3aaHHOMN (MAcCOBOM, %) KOHIIEHTPAIUH (C MPAKTHKO-OPUEHTHPOBAHHBIMH 1IK 3.6
BOIIPOCAaMH) U OIIPEICIICHUE CPEIIbI BOIHBIX PACTBOPOB.
Pemienue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue MPUKJIATHOT0 MOTYJIA)
Paznea 7. OK 01
Xumus B ObITY U IPOU3BOICTBEHHO /1eSITeIbHOCTH YeJIOBeKA OK 02
OK 04
Tema 7.1 Xumusi B (OcHoBHOE coep:kanue
ObITY U OK 07
IPOM3BOJICTBEHHOM | TeopeTnueckoe odyueHue TIK1.2
JIEATeIIbHOCTH IIK 3.6
YyeoBeKa Hogelimme TOCTHKEHUST XUMUYECKONH HAYKH M XUMHUYECKOW TeXHOJIOTHU. Pollb XMMHK B 00eCTIeYeHUT

HKOJIOTMYECKOH, SJHEPreTHYeCKON U MUIIEBOM 0e30MacHOCTH, Pa3BUTHUHN MeaulMHbL. [IpaBuia noucka u
aHau3a XUMHYECKOW HH(OpPMalMM U3 Pa3IUYHBIX HCTOYHMKOB (Hay4yHass W ydeOHO-HaydHas
TuTEpaTypa, CpeacTBa MaccoBoi uHdopmaiuu, cetb uTepHeT)

IIpakTH4eckne 3aHATHA

[Touck m aHamu3 KeHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJOTHI ¢ ydeTroM Oyaymieit
npodeccnoHalbHOM ~ NEATEIBbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLMOHHBIE ~MAaTE€pUallbl, KpPACKU, CTEKIO, KEepaMHuKa, MaTepuaibl Uil DIEKTPOHUKH,
HaHOMaTepHalbl, TEKCTUIbHBIE BOJOKHA, HCTOYHUKHA DHHEPIrUH, OPraHUYECKUE W MUHEpaIbHBIC
yao0peHus, IeKapCTBEHHBIE BELIECTBA, OBITOBAs XUMHUSL.

3ammra:IIpencraBienne pe3yabTaTOB pelieHUs KeHCoB B (hopMe MUHHU-IO0KIIAIa C TIpe3eHTalueH

NuauBuayanbHbIA NPOEKT
Cmyodenm umeem npagso 6v160pa: 6bINOIHAMb UHOUBUOVATLHLIL NPOEKm No memamuxe OAHHOU OUCYUNIUHBL UTU UHOU
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00weobpazosamenvbHol OUCYUNTIUHBL.
TemaTnka HHANBUIYAJIbHBIX POEKTOB
buorexHonorus u renHas nHxxeHepus — texnosnoruu XXI Beka.
* HanoTeXHOJIOrMS KaK IPUOPUTETHOE HAIIPABICHUE Pa3BUTHS HAyKU U IPOU3BOACTBA B Poccuiickon denepanuu.
» CoBpeMeHHbIE METO/IbI 00€33apaskUBaHUSI BOJIBI.
* AILTOTpONIUSI METAJIIOB.
* Xuznsb u gesrenpnocts . M.Menneneena.
* «[lepuoanueckomy 3aKoHy OyayIIee He TPO3UT Pa3pyIICHUEM. .. )
* Cunre3 114-ro snemenTa — TpUyM{@ pOCCUHUCKUX (PU3UKOB-SIACPITUKOB.
* 30To0msl Bogopoa.
* lcnonp30BaHuE palnOaKTUBHBIX U30TOMOB B TEXHUUECKUX LIETISX.
* PeHTreHOBCKOE M3TyYeHNE U €ro UCIIOJIb30BaHNE B TEXHUKE U METUIIUHE.
* [[;1a3ma — 4yeTBepTOE COCTOSIHUE BELIECTBA.
* AMOp(dHBIE BelIeCcTBa B IPUPOJIE, TEXHUKE, OBITY.
* OxpaHa OKpyXKawllel cpeabl OT XHWMHUYECKOro 3arpsi3HeHHs. KoJuyecTBEHHbIE XapakTEPUCTHUKHU 3arpsi3HEHUS
OKPYKarOIEeH Cpebl.
* [Ipumenenue TBepAOro u razoodpasznoro okcua yrieposa (IV).
* 3anuTa 030HOBOT'O 9KPaHa OT XMMHYECKOTO 3arpsi3HCHHUS.
* ['pyboaucniepcHbie CUCTEMBI, UX KIIACCH(UKAIUS U HCIOIb30BaHKE B MPO(ecCHOHANBHOM 1eATeIbHOCTH.
* KocMeTnyeckue reiu.
* [IpumeHeHmne CycrieH3ui U HIMyIbCUN B CTPOUTENIBCTBE.
* MuHepanbl 1 TOpHBIE TTOPOABI KAK OCHOBA JIUTOC(HEPHI.
* PacTBOpBI BOKpyYT Hac. TUbl pacTBOPOB.
* Bona kak peareHt u cpeia Il XUMHUYECKOTO Tpoliecca.
* )Kuznb u gestenbHocTh C.AppeHuyca.
* Bkiiag 0T€UeCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUHU AIIEKTPOTUTHIECKOMN TUCCOIIUAIINH.
* YcTpaHeHHe KEeCTKOCTH BOJbl Ha MPOMBIIUIEHHBIX TPEANPUATHSIX.
» CepHast KHCITOTa — «XJI€0 XUMHUUECKOU MTPOMBIITICHHOCTH.
* Mcnonb30BaHre MUHEPATBHBIX KUCIOT Ha MPEANPUATHAX PA3THUYHOTO MPOQUIISL.
* OKCHJIBI M COJTH KaK CTPOUTEIIbHBIC MaTEPHAITHI.
* Hcropus rumca.
* [ToBapeHHast COJTb KaK XUMHYECKOE ChIPhHE.
* MHOTONMMKMI KapOOHAT KaNIbIUs: B IPUPO/JIE, B IPOMBIIUIEHHOCTH, B OBITY.
* Peakuiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
* BupTyansHoe MoieTupoBaHUE XUMHUYECKUX MPOLECCOB.
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* DJIEKTPOJIN3 PACTBOPOB JJIEKTPOJIUTOB.
* DJIEKTPOJIN3 PACINIABOB AJIEKTPOJIUTOB.
* [IpakTHueckoe NpUMEHEHHUE IEKTPOIn3a: pahMHUPOBAHNE, FAJIbBAHOIIIACTUKA,[AJIbBAHOCTETUSI.
* lcropus nosy4eHus: ¥ IpOU3BOACTBA AIFOMUHUS.
* DIEKTPOJIUTHUECKOE NIOTyYEeHNE U pahUHUPOBAHUE ME/IH.
* Xusznsb u gesrenbHocTs ['.J]5BU.
* Ponp METa/I0B B MCTOPHH 4EJIOBEYECKOW LMBHIM3auuu. Mcropust oredecTBeHHON YepHON MeTajryprud. CoBpeMeHHOe
METaJUIyprHueCcKOoe IPOU3BOCTBO.
* Mcropus oTeuecTBEHHON IBETHOM MeTaJLUTypruu. Posib METaIoB U CIIIaBOB B HAYYHO-TEXHUUYECKOM IIpOrpecce.
» Koppo3zust MeTaioB 1 criocoObl 3alIUThl OT KOPPO3HUH.
* lnepTHBIE 1K 071aropoHbIe ra3bl.
* Poxxaromue coym — rajgoreHsl.
* Mcropus mBEACKON CIIMYKHU.
* Mcropusi BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMHUH.
* )Kuznb u gearenbHoctsh A.M.bytieposa.
* ButanmsMm u ero kpax.
* Posiib OT€4ECTBEHHBIX YUEHBIX B CTAHOBJICHUM U Pa3BUTUU MUPOBOW OpPraHMYECKONXUMHUH.
» CoBpeMeHHbIE IPEJICTaBICHUS O TEOPUH XUMHUECKOI'O CTPOCHHUSI.
* DKOJIOTHYECKUE ACTIEKThI UCIIOJIB30BaHUs YIJIEBOJOPOIHOTO CHIPbSI.
* DKOHOMUYECKHUE ACTIEKThl MEKTYHAPOIHOTO COTPYAHUUYECTBA 10 UCIOIB30BAHUIO YTIIEBOJOPOJIHOTO ChIPbSI.
* VicTopust OTKpBITHS U pa3pabOTKU I'a30BbIX U HEPTIHBIX MeCTOpoXkAeHH B Poccuiickoii deneparuu.
* Xumusi yriaeBoA0OPOTHOTO ChIPhS U MOsI OyayIiast mpogeccusi.
* YI1eBOAOPOIHOE TOILIMBO, €r0 BUJIBI U HA3HAYCHUE.
* CUHTETHYECKHUE KayuyyKU: UCTOPHS, MHOTr00Opa3ue U MepCreKTUBEI.
* Pe3nHOTEXHUYECKOE IPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
* CBapo4HOE MPOU3BOJCTBO U POJIb XUMHUH YIJIEBOJIOPOIOB B HEM.
* HedTh 1 ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aHMOBBITOIHOTO MEXIYHAPOJHOT'O COTPYIHUYECTBA

IMpomexyrounas arrectamus (quddepeHInpoBaHHBIN 3a4eT)

Bcero

72
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3. YCJIOBUS PEAJIM3AIIMA TIPOTPAMMBI YYEFHOU JUCITATLTAHBI

3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTEepPHAJbHO-TEXHHYECKOMY 00ecnedyeHHI0
Jnsg peanuzanuy mporpaMMmbl JUCUUIUIMHBL JTOJDKHBI OBITH IIPETYCMOTPEHBI CIEAYIOLIUE
CrelMaibHbIe MOMEUICHUs: y4eOHbI KaOMHET XUMHUH U/WIH y4eOHOM XMMUYIECKOH JTabopaTOpHH.

Oo6opynoBanue y4eOHOro kaduHeTa (HArJIsiAHbIE MOCOOMS):

-HaOOPBI MAPOCTEPIKHEBBIX MOJIENICH MOJIEKY,

-MOJICNIN KPUCTAIIMYECKUX PELIETOK, KOJUICKIMU TPOCTBIX M CIOXHBIX BEIIECTB /WU
KOJIJICKIIMH TTOJTMMEPOB;

- KOJUIEKIUS TOPHBIX MTOPOJT 1 MUHEPAJIOB,

-rabnuna MenyeneeBa, yaeOHbIe (GHIBMBL, TUPPOBBIE 00PA30BATEIBHBIE PECYPCHI.

Texnuyeckue cpeacTBa 00y4eHHUSA:

-KOMIIBIOTEP € YCTPONCTBAMU BOCIIPOU3BEICHMS 3BYKA,
-IIPUHTED,

- MYJIbTUMEIUA-TIPOEKTOP C SKPaHOM, MyJIbTUMEUITHAS 10CKa,
-yKa3Ka-pe3eHTep U1 IPEe3CHTaLUN.

Oo6opynoBanue JadopaTopum u pado4yux MecT JadopaTopum:

- MEH3YPKH, MUIETKU-KaNeIbHULbI, TEPMOMETPHI,

-MHMKPOCKOII, JIYIIbl, IPEAMETHBIE U MOKPOBHBIE CTEKJIA, IUIAHILIETHI JUIsl KalleJIbHBIX peaKlui,
¢bunbTpoBasibHAA OyMara,

-IPOMBIBAJIKU, CTEKJIIHHBIE MPOOMPKHU, PE3MHOBBIE MPOOKH, (POHAPUKHU, HAOOp pPEaKTHBOB,
CTEKJIIHHBIE TAJIOUKH, IITATUBBI JJIs1 IPOOUPOK; MEpHBIE IIMIINHAPBI, BODOHKH CTEKJISIHHbIE, BOPOHKH
nenurenbHble uHapudeckue (50-100 mi),

-CTYIIKA C TECTUKOM, (papdopoBble YalIKW, MUHLETHL, QUIBTPHl OyMa’kHbIE, BaTa, Mapis,
YacoBbIE CTEKJIA, AJIEKTPOIUIUTKH, JJaOOpaTOpHbIE IITATUBBI, CIIUPTOBBIE TOPEJIKH, CIMYKH, IpUOop
JUISI TIOJTY4€HHUS ra30B (MU MpoOupKa ¢ ra300TBOJHON TPYOKOIl), AepaKaTenu A IpoOUpPOK,

- CKJISIHKU JIJISl XpaHEHUsS! pEeaKkTUBOB, pa3faToO4HbIe JOTKH; XUMHU4yeckue crakansl (50, 100 u
200 my); mMaTeny; MUHLIETHI; TUTeJIbHBIE MBI, CEKYHIOMEpPHI (TaliMepsl), MEpHbIE IPOOUPKH (Ha
10-20 mm) u Mepuble konOwI (25, 50, 100 u 200 M), BoasHas 6aHs (WM TEPMOCTAT), CTEKIISTHHBIE
NaN0YKH; KOHNYecKue KoiObl 1y TutpoBanus (50 u 100 mn);

-UHJUKATOPHbIE TOJIOCKM JJs ompeneneHuss pH u cTaHgapTHas HMHIMKATOpHas MIKala;
YHHUBEpCaIbHBIA UHANKATOP; etk Ha 1, 10, 50 mut (wnm gozaropsl Ha 1, 5 1 10 mn),

- OIOPETKU I TUTPOBAHUS, MeAUITMHCKHE mpuibl Ha 100—150 Mo,

-nabopaTopHble W/MIM aHalIUTU4YeCKue Becbl, pH-MeTpsl, cymmiabHBIA MmKad, U Ap.
nabopaTopHoe 000pyI0BaHHE.

3.2. UndopmanuonHoe odecrniedeHne 00yueHust

Jlnia peanuzanuy nporpaMMbl OMOTHOTEUHBINH (OHT 00pa30BaTENFHON OpraHU3aIluU T0JKEH
UMETh T[€YaTHBbIE W/WIM DIEKTPOHHbIE O0Opa3oBaTelbHbIE W HWH(GOPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC /IJIsl HCIIOIh30BaHU B 00pa30BaTeIbHOM Ipollecce, He CTapIie 5 JeT ¢ MOMEHTa
U3aHUA.

PexomeHyemMble TieUaTHBIE W3JaHUS TI0 pealn3amud 00I1eo0pa3oBaTeIbHON TUCIATUTHHEL
NPEICTAaBICHBI B METOJMYECKUX PEKOMEHIAUSAX MO0 OPTaHNu3allui 00yIeHUSI.

23



3.2.1. OcHoBHELIE TEYAaTHLIEC U31AHUSA

l.I'abpuensu  O. C., OctpoymoB M. TI'. Xumms gna npodeccuit u  crnenuanbHOCTEH
TEXHUYECKOTONPO(HIIS: YIeOHHK ISl CTY/. YUpEeKICHUN cpea. mpod. oopazosanus. — M., 2020.
2.Epoxun 1O. M., KoaneBa M. b. Xumus s mpodeccuii U CHEIUATBHOCTEH TEXHHUYECKOTO
MECTECTBEHHO-HAYYHOTO Ipoduieil: yueOHUK A CTyA. yUpexaeHui cpea. npod. odpazoBaHus. —
M., 2020.
3.Epoxun 0. M. Xumus: 3amaun u yrnpaxHeHus: y4eo. mocodue s CTyI. yUPEKICHUH cpel.
npod. obpazosanus. — M., 2019.
4. Epoxun 1O. M., KoBanesa U. b. Xumus nns npodeccuii U CrenuanbHOCTEH TEXHUYECKOTO
npoduns. DIEKTPOHHBIN yueOHO-MeToArnIecKuid Komruiekc. — M., 2020.

3.2.2. D1eKTPOHHBbIE N31aHUs (3J1eKTPOHHbIE PeCypChl)

1. denepanpHblii  LEHTp  HMHPOPMAIMOHHO-00pPA30BATEIBHBIX  PECYpPCOB (PILIOP)
[DnexTponHbIi pecypc]. — Pexxum noctyna: http://fcior.edu.ru

2. 1. O0pa3oBaTenbHbIi CalT A MIKOJLHUKOB «XUMHUS» [ DNEKTPOHHBIN pecypc |.- Pexum
noctyna: www. hemi. wallst. Ru

3. 2.00pa3oBarenbHBIN CAUT ISl IIKOJIBHUKOB. [ DJIEKTPOHHBIN pecypce |.- Pexxum goctyma:
www.alhimikov.net

4. 3. DnexTpoHHas OUOIMOTEKA O XUMHH. [ DJIEKTPOHHBIN pecypce |.- Pexxum moctymna: www.
chem. msu. Su

5. 4. Kypnan «XuMus u )KU3HbY». [ DICKTPOHHBIHA pecypce |.- Pexxum gocryma:www. hvsh. Ru

6. 5.D7eKTpOHHBIN KypHAT «XUMHUKH H XUMU». [ DIEKTPOHHBIN pecypc |.- Pexxum mpocryma:
www.chemistry-chemists.com

7. 6. Untepuer-uznanue s yuntenei «EctecTBeHHbIE HAYKU». [ DIEKTPOHHBIN pecypc |.-
Pesxxum moctyna:www. enauki. ru
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM U CIUILIMHBI

KoHTposib 1 oleHka pe3ynbTaToB O0y4YEeHHUS! OCYIIECTBIISIETCS MPENoAaBaTesieM B IMPoLecce

NPOBEICHUS NMPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOJIHEHHS

00y4aromyMuUCs WHIAUBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ynbraThl 00y4deHHS

OMpCACIIA0T, YTO 06yqaloumecsl AOJDKHBI 3HATh, IIOHUMAThb WU ACMOHCTPUPOBATH IO 3aBCPLICHUU

HU3YUCHUA JUCHUIIIINHBI.

His popmupoBaHUsi, KOHTPOJISI U OICHKH pPE3yJIbTATOB OCBOCHUS YYCOHOW IHCIIUTUIMHBI

HCIIOJIB3YCTCA CUCTEMA OLCHOYHBIX MCpOHpHHTHﬁ, npeacTaBjrsaronias c0o00lf KOMILIEKC y‘le6HBIX

MEPONPUSITHIA, COTIACOBAHHBIX C pe3yjibTaTaMu 00yueHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnbie pe3ynabtathl o guciuiiuae) 1 GI'OC CITO

o OK/IIK Monyas/Pa3nen/Tem PesybTaT oGyuenus Tunsi OIIeHO'leIX
a MeponpusiTHi
I OcHOBHOe coiep:KaHue
1 Pa3nes 1. OcHoBbI @opuyposart,
0a3oBble MOHATHS U
CTPOEHHS BellecTBa
3aKOHbI XMMUH
1.1 [OK 01 CtpoeHue aToMOB Cocransars xumuueckue |1. Tect «Ctpoenne aToMOB
Beibuparh  |xumuueckux (hOpMyIIbI COEAMHEHU B |XUMUYECKUX JIEMEHTOB U
CrIocoOw! 3JEMEHTOB U COOTBETCTBUH CO NPUPOJA XUMUUYECKOH CBA3M».
PCILCHIA PUPO/Ia XUMUUYECKOMH | CTETIEHbIO OKUCTICHHS 2. 3ajaym Ha COCTaBIICHUE
;211)[:)2:1[)16 ceron |€BA3H XUMHUYECKHX DJIEMEHTOB, |XMUMHUYECKUX QOpMyT )
ATEHOM WCXO/IS U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COSUHEHUN
NEATEIbHOCT AIEKTPOOTPHUIIATENHLHOCTH |(OKCUIOB, CYIb(UIOB, THAPUIOB
u U T.OL).
IIPHMCHHTCII 3. 3aiaHus Ha UCMOJIb30BaHHE
bHO K XUMHUYECKON CUMBOJIMKHU U
Eii?g;lc{;iﬁ HAa3BaHUU COEAUHEHUM 110
HOMEHKJIaType MEXIYHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKIIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM TSI
COCTaBJICHUS] XUMUYECKUX
(hopmyn TByXaTOMHBIX
COeIMHEeHUH (OKCHJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTrUX HEOPTAaHUUECKUX
COEIMHEHUH OTIENbHBIX KJIACCOB
1.2 |OK 01 Ilepnonnueckuit XapakTepus3oBaTh 1. Tect «Metamnmnueckue /
BoiOupath  |3akon u Tabmmia XUMUYECKHE JIEMEHTHI B |HEMETAJUIMYECKHE CBOMCTBA,
Croco0w! J.W. MenneneeBa  |COOTBETCTBHH C MX 5JIEKTPOOTPHIIATETEHOCTh U
PEHICHHA TOJIO’KEHUEM B CPOJICTBO K AJIEKTPOHY
ii)lcﬁ){e CCHOH MEPUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
AILHOIM XUMHUYECKHX 3JIEMEHTOB  [COOTBETCTBHE C UX 3JEKTPOHHBIM
ESITETBHOCT J.1. Menneneena CTPOEHUEM U MOJIOKEHHUEM B
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Monyas/Paznen/Tem

Tunsl oeHOYHBIX

Ne OK/IIK PesynabTaT 00yuenunst .
a MeponpusiTuii
u IIEpUOANYECKON CHUCTEME
NIPUMCHUTE] XUMHYECKUX 31eMeHToB J[. M.
BHO K MeHeneeBay.
PaSTHHAHbIM 2. [IpakTryeckue 3aJaHus Ha
KOHTEKCTaM
OK 02 YCTaHOBJICHHUE CBA3H MEXKIY
MCIOIB30BAT CTPOCHHEM aTOMOB XUMHUYECKHUX
b JJIEMEHTOB U MIEPUOIUIECKUM
COBPEMEHHBI M3MEHEHUEM CBOMCTB
€ CpeACTBa XUMHUYECKHUX IJIEMEHTOB U UX
HOHCKa, COCTMHEHUI B COOTBETCTBHH C
aHanuza u .
nonokenueM Ilepuoanueckoit
WHTEpIIpeTAall
- CUCTEME.
uH(OpMALHH 3. [IpakTHKO-OPHEHTUPOBAHHBIE
u TEOpETHUYECKHE 3a/laHus Ha
nH(pOpMAIHO XapaKTEePU3aAUI0 XUMHUECKHIX
HHBIC 31eMeHTOB: «MeTammueckue /
TEXHOIOTHH HEMETaJIJIMYCCKHUE CBOMCTBA,
EEI}II'IOJIHGHI/IFI 3JIEKTPOOTPHUIIATEIHLHOCTD U
3anaq CPOJICTBO K AJIEKTPOHY
npodeccruon XUMHUYECKUX DJIEMEHTOB B
aIbHOU COOTBETCTBUE C UX IEKTPOHHBIM
ACATEIIBHOCT CTPOCHUEM U MOJIOKEHHEM B
1 MIEPUOIMUYECKON CUCTEME
XUMHYECKHX JJIEMEHTOB
J.1. MenneneeBa»

2 Pa3nean 2. Xapakrepu3oBath Tunbl |KontpoJssHas padora
XuUMHYECKHE XUMHYeCcKHX peaknuili  |«CTpoeHue BellecTBa U
peaxkuu XUMHYECKHE PeaKIum

2.1 |OK 01 Tunsl xumuueckux  [CoCTaBIATh peaKkIUU 1. 3amaun Ha cocTaBiieHUE
Beibupats  |peakmmit COCIMHEHMS, PA3JIOKEHUS, | yPABHEHUIN PEAKLIUI:
Croco0b! oOMeHa, 3aMeleHus, — COEIMHEHMS, 3aMEIICHHS,
PCILCHIA OKHUCJIUTEIHHO- pasnokeHus, 0OMeHa,
iﬁ%{e CCHOH BOCCTaHOBUTEJIHHbBIE — OKHCIIUTENHHO- )
ATIEHOM peakuuu BOCCTAaHOBUTEJIHHBIX PEaKIIU C
IOEATECIIBHOCT HCITOJB30BAHUEM METOJa
" 3JIEKTPOHHOTO OaiaHca.
IPpUMCHUTECIT 2. 3aaun Ha pacyeT MacChl
BHO K BEIeCTBA WM 00bEMa
pa3TUYHBIM
KOHTEKCTAM ra3oB 10 U3BECTHOMY KomilquTBy
OK 04 BEIIECTBA, Macce WIH 00BEMY
D¢ dexTHBHO OJIHOTO M3 YYaCTBYIOIIUX B
B3aUMOJCUCT peakLyy BELIECTB; PACUETHI
BOBATh U Macchl (00bEMa, KOJTMIecTBa
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Monyas/Paznen/Tem

Tunsl oeHOYHBIX

Ne OK/IIK PesynabTaT 00yuenunst .

a MeponpusiTHl
pabotats B BELIECTBA) IPOJYKTOB PEAKIUH,
KOJIICKTHUBE €CJIM OJJTHO U3 BEILECTB UMEET
U KOMaHze npUMecH

2.2 |OK 01 Onexrponutnueckas |(CocTaBiATh ypaBHEHUS 1. 3ajaHus Ha cocTaBJIEHUE
Beibupatb | quccoumanus n XUMHUYECKHUX PEAKIIUU MOJIEKYJISIPHBIX U HOHHBIX
Crocoow! MOHHBII 0OMeH HOHHOTO 0OMeHa C peaKIuii ¢ ydacTHeM KHCIIOT,
E:;;ZHHH y4acTHEM OCHOBaHUH U COJIEH,
MPODecCHoH HEOPraHUYECKHUX BEILECTB |yCTAaHOBJICHUE NU3MEHEHMS
ATBHOM KHCJIOTHOCTH CPEJIb
NEeSITEIbHOCT 2. Jlaboparopnas padota "Turmsl
u XUMHUYECKHUX peakiuii”
MIPUMEHUTEN
BHO K
pa3InYHbIM
KOHTEKCTaM
OK 04
D¢ dexkTnBHO
B3aMOJENCT
BOBaTh U
paboTaTh B
KOJJIEKTHUBE
1 KOMaH/JIe

3 Pa3nen 3. Ctpoenue [McciaenoBars crpoenue u|Konrpoabnas padora
U cBoOlicTBa cBoOiicTBa «CBOJCTBa HEOPraHMYECKHUX
HEOpraHu4ecKux HEOpPraHu4ecKUux BellecTB»
BeLIECTB BeIeCTB

3.1 |OK 01 Knaccudukanus, Knaccudpunuposars 1. Tect «Homenknarypa u
Beibupate  |momenknarypa u HEOpraHu4YecKue Ha3BaHUE HEOPraHUYECKHUX
Crocobb! CTpOEHHE BELIECTBA B COOTBETCTBUU |BEIIECTB UCXO U3 UX
PEIICHIA HEOPraHUYECKUX C UX CTPOEHUEM XUMHUYECKON (OPMYIIbI UITH
iﬁi{){e ccron |BEMECTB COCTaBJICHHE XUMUYECKON
ATLHOM (hopMyIIbI HCXO/1S U3 Ha3BaHUS
NESATENBHOCT BEIIECTBA 10 MEXTYHAPOIHOMN
" WY TPUBUAIBHOU
HNPUMCHHUTE] HOMEHKJIaType».
bHO K 2. 3ajaum Ha pacueT MacCOBOM
pa3IMYHbIM
KOHTEKCTAM 701 (Macchl) XUMHUYECKOTO
OK 02 JJIeMeHTa (COeIMHEHMs) B
Wcnonb3oBar MOJIEKyJIe (CMecH).

b 3. IIpakTrueckue 3a1aHus 10
COBPEMEHHEI KJIacCU(PUKAINH, HOMEHKJIATYPE U
¢ cpeactsa XUMHYECKAM (HOpMyITam

Troncka, HEOPraHUYECKUX BEIICCTB
aHaJu3a u

HETepIpeTan Pa3JINYHBIX KJIACCOB.
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OK/IK

Monyas/Paznen/Tem
a

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

17011
nHpopmauu
"
nHpopManuo
HHBIC
TEXHOJIOTUU
JUISL
BBITIOJTHEHUS
3a1a4
npodeccuoH
aJbHOU
NEeSITeIbHOCT
"

K 1.2.
OcymecTtBiis
Th BBIOOD
TEXHOJIOTHH,
UHCTPYMEHT
QJTBHBIX
CPEICTB U
CPEICTB
BBIYUCITUTEN
BHOM
TEXHUKHU TIpU
OpraHHu3aI’
mpoiiecca
pa3zpaboTku
u
HCCIIeTOBAaHU
s 00bEKTOB
npodeccuoH
aJbHOU
NEeSTEIIEHOCT
.

IIK 3.6.
BeimosssaTe
3aMeHYy
PacXOaHbBIX
MaTepHaJIOB
U MEJIKUA
PEMOHT
nepudepuitn
orobopymoBa
HUS,
OTIPECIIATh
ycTapesiiee
obopymoBaH
e u
MIPOrPaMMHBI
€ cpeacTBa

4. TlpakTyeckue 3a/lanus Ha
ONPEACIICHUE XUMUYECKON
AKTHUBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIa XUMUYECKOMN
CBSA3U U TUIA KPUCTAININYECKON
peueTku
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Monyas/Paznen/Tem

Tunsl oeHOYHBIX

Ne OK/IK PesynabTaT 00yuenunst .

a MeponpusiTuii
CETEBOM
nHppacTpyK
TYpHI.

3.2 [OK 01 DU3NKO-XUMHUECKHUE | Y CTaHABIUBATH 1. Tect «Ocobennoctu
Bri6upatn CBOMCTBA 3aBUCUMOCTH (DPU3UKO- XUMHYECKHX CBOMCTB OKCHJIOB,
CrIocoOw! HEOPTraHUYECKHUX XUMMYECKHMX CBOMCTB KMCJIOT, OCHOBaHHH, aM(pOTEPHBIX
PCILCHIA BEIICCTB HEOPraHMYECKUX BEIIECTB |THIPOKCHJIOB U COJIECI.
i{?a[:)a:;e CCHOH OT CTPOEHUS aTOMOB U 2. 3az[aHI/I;j Ha COCTaBJICHHE )
AILHOG MOJIEKYJI, a TAKXKE TUIMAa  |ypaBHEHUIN XUMUYECKUX peaKkIuit
e TEIbHOCT KpUCTAIITNYECKON C y4acTHeM MPOCTHIX U CIOKHBIX
u perieTku HEOPraHUYECKUX BEIIECTB:
NIPUMEHUTEN OKCHIOB METAJJIOB, HEMETAIIOB 1
bHO K aM(pOTEPHBIX 3JIEMEHTOB;
pa3IUYHBIM
KOHTEKCTAM HeopraHHtfeCKHx KHCJIIOT,

OK 02 OCHOBaHU# M aM(OTEPHBIX
Hcrons30Bat TUAPOKCHIOB, HEOPTaHUYECKUX
b COJIEH, XapaKTEPUIYIOLIUX UX
COBPEMCHHBI CBOMCTBA U CIIOCOOBI MOTYYECHHUS.
© cpeacTea 3. [IpakTHKO-OpHEHTHPOBAHHBIC
fioncxka, TEOpETUYCECKHE 3aJaHus Ha
aHanusa u .

WHTepIpeTan CBOICTBa U MOJTyuYEeHUE

. HEOPTraHUYECKHUX BEIIECTB
nHpopManun

u

nHpopmanno

HHBIE

TEXHOJIOTHH

TUTSE

BBITIOJTHCHUS

3amaq

npodeccuon

aJbHOU

NEeSITEIbHOCT

u
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OK/IK

Monyas/Paznen/Tem
a

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

IIK 3.6.
BremoaHATE
3aMEeHY
PacXoJIHBIX
MaTepuasioB
W MEJIKHI
PEMOHT
nepudepuiin
orobopyoa
HUSL,
OTIpeNICTIATh
ycTapesiiee
o0opynoBaH
He U
MPOrpaMMHBI
€ cpelicTBa
CETEeBOI
uHppPaCTPyK
TYPHI.

3.3

OK 01
Bri6upath
CIOCOObI
pelieHus
3a1aq
npodeccruon
aJIbHOU
JeSITeNIbHOCT
"
MIPUMEHHUTET
BHO K
pa3IUYHBIM
KOHTEKCTaM
OK 02
Hcnonb3oBar
b
COBPEMEHHBI
€ CpelcTBa
TIOWCKa,
aHanusa u
WHTEpIIpeTal|
17011
nHpopmManuu
u
nHpopmanno
HHBIE
TEXHOJIOTUU
TUTST

Wnentudukarms
HEOPTaHUYECKUX
BEIIECTB

Hccnenosarts
KaueCTBEHHbIE PEAKIINU
HEOPraHUYECKHUX BEILECTB

1. [IpakTHKO-OpHUEHTUPOBAHHbIE

3aaaHus 1o COCTaBJICHUIO

XUMHUYCCKUX peaKI_lI/Iﬁ C y4aCTucm

HEOPraHUYECKUX BEIECTB,
UCTIONB3YEMBIX TSl KX
UACHTU(DUKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxanus

HEOPTraHUYECKUX BEIIECTB”
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OK/IIK

Monyas/Paznen/Tem
a

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

BBITIOJTHEHHUS
3azaq
npodeccruon
aJIbHOMU
NEeSTEIILHOCT
u

OK 04
DddexkTrBHO
B3aUMOJICUCT
BOBaTh U
paboTaTh B
KOJIJIEKTHBE
Y KOMaH/Ie

Pa3nes 4. Ctpoenue
U CBOlicTBa
OPraHu4YeCKuX
BeLIECTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKHUX
BelIeCTB

Konrpoabsnas padora
«CTpoeHne U CBOMCTBA
OpPraHM4YeCcKHX BelecTB)

4.1

OK 01
Br16upath
CIIOCOOBI
pelnreHus
3a1aq
npodeccruoH
aJbHOU
NESATSIIEHOCT
u
MIPUMECHHTE
BHO K
Pa3IMIHBIM
KOHTEKCTaM
K 1.2.
Ocymectis
Th BBIOOD
TEXHOJIOTHH,
WHCTPYMEHT
QIIbHBIX
CPEJICTB H
CpEICTB
BBIYHACTUTEI
BHOM
TEXHHUKH TIPH
OpraHHu3aIu
mporiecca
pa3paboTku
"
UCCIIeIOBaHU
ST 0OBEKTOB
npodeccruon
aNbHOMN

Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPTaHWYECKHUX
BEIIIECTB

Knaccudunuposars
OpraHMYecKHe BEIIecTBa B
COOTBETCTBHUH C UX
CTpPOCHUEM

1. 3amanus Ha cocTaBIICHUE
Ha3BaHUH OPraHUYCCKUX
COECIMHEHUH 10 TPUBUAJILHON WIH
MEKTYHapOIHOMN
CHUCTEMAaTUYECKON HOMEHKJIATYpe.
2. 3aaHus Ha COCTaBJICHHE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyI
OpraHUYECKUX BELIECTB
OTACNBbHBIX KJIACCOB.

3. 3agauu Ha ompeeNeHne
npocreien GopmyIibl
OpPTraHUYECKON MOJIEKYJIIbI, UCXO/IsI
13 3JIEMEHTHOTO cocTaBa (B %)
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OK/IK

Monyas/Paznen/Tem
a

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

JICATEIILHOCT
H.

IIK 3.6.
BemonssaTh
3aMeHy
PacXoJIHBIX
MaTepuasioB
W MEJIKHI
PEMOHT
nepudepuiin
orobopyona
HMUA,
OTIpEeNIETATh
yCTapeBIee
obopymoBaH
He U
MIPOrPaMMHBI
€ cpelcTBa
CETEeBOI

nHppacTpyK
TYPHI.

4.2

OK 01
Bri6upath
CIIOCOObI
pereHus
3a1a4y
npodeccruon
AIbHOMN
JesTeIbHOCT
"
MIPUMEHHUTET
BHO K
pa3IUYHBIM
KOHTEKCTaM
OK 02
Hcnons3oBar
b
COBPEMEHHBI
€ cpeAcTBa
MOKCKa,
aHanm3a u
WHTEpIpeTaIl
17011
nHpopManun
u
nHpopmanno
HHBIE
TEXHOJIOTUHU
TUTST
BBITIOJTHEHUSI

CaoiicTBa
OpPraHUYECKUX
COeIMHEHUN

YcraHaBiauBaTh
3aBUCUMOCTH (DU3HKO-
XUMHUYECKHX CBOMCTB
OPraHUYeCKHUX BELIECTB OT
CTPOEHUS MOJIEKYJI

1. 3aganus Ha cocTaBlIeHHE
YpaBHEHUN XUMUYECKUX pPEAKIUN
C y4aCTHUEM OPTraHUYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa M CTPOEHHUS.

2. 3ajaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WJUTFOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEAKLIUN U
TEHETUYECKOM CBS3H
OpPraHWYECKUX BEILECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3aga4un Mo
YpaBHEHUSIM PEAKIIHI C yIacTHEM
OpPTaHUYECKUX BEIIECTB.

4. JIaboparopnas paboTa
“IIpeBpaleHusi OpraHU4eCKux
BELIECTB IIPX HArpeBaHUU"
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OK/IK

Monyas/Paznen/Tem
a

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

3aja4
npodeccuoH
aJbHOU
JESITeTbHOCT
u

OK 04
DddexkTrBHO
B3aUMOJICUCT
BOBaTh U
paboTaTh B
KOJUICKTHBE

1 KOMaHie
K 1.2.
OcymectBiis
Th BBIOOD
TEXHOJIOTHH,
UHCTPYMEHT
QJTBHBIX
CPEICTB U
CpEICTB
BBIYUCITUTEN
BHOM
TEXHUKHU TIpU
OpraHHu3aI’
mpoiiecca
pa3zpaboTku
u
HCCTIEIOBAHU
s 00bEKTOB
npodeccuoH
aJbHOU
NEeSTEIIEHOCT
.

IIK 3.6.
BeimoaHsTh
3aMeHYy
PacXoaHBIX
MaTepHasoB
U MEJIKUA
PEMOHT
nepudepuiin
orobopyoBa
HUS

OIPEAETATh
ycTapeBiee
obopymoBaH

ue u
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Monyas/Paznen/Tem Tunbl OEHOYHbIX
PesynabTaT 00yuenunst

OK/IIK y
a MeponpusATHI

MIPOrPaMMHBI
€ cpeJicTBa
CeTeBOM
nHppacTpyK
TYpbI

OK 01 Nnentudukanus Hccnenosath 1.ITpakTHKO-OpUEHTUPOBAHHBIC
Beibupate  |oprammueckux KaueCTBEHHbIC PEAKI[UN  |3aJaHUs M0 COCTABICHUIO
CHOCOObI
perieHust
3aza4

npodeccruon
ATBHOR OBITOBOI U UeHTH(UKAINH B OBITY U

B€IICCTB, UX OpraHU4Y€CKUX XUMHUYCCKUX peaKuHﬁ C y4aCTUEM
3HA4YCHUEC U COGI[I/IHGHI/II;'I OTACIbHBIX OpraHN4Y€CKUX BCIICCTB, B T.4Y.
IMPUMCHCHHUC B KJIaCCOB HCIIOJIB3YCMBIX UL UX

JeSITeIPHOCT |TPOU3BOICTBEHHOMN POMBIIIIICHHOCTH.
5 EATENbHOCTH 2.JIaboparopnas pabdora:
NPUMCHHUTCIL yejoBEKa “UnenTuduKanus opraHndecKux

BHO K COCIUHEHUN OTAEIBLHBIX KJIacCOB”
pa3IUYHBIM

KOHTEKCTaM
OK 02
Hcnonb3oBar
b
COBpPEMEHHBI
€ CpencTBa
TIOWCKa,
aHamM3a u
HHTEpIpeTal
17071
uHpopMauu
"
nHpopMaIno
HHBIC
TEXHOJIOTUU
TUISE
BBITIOJTHEHU S
3a1aq
npodeccruon
aIbHOMN
JeSITENIbHOCT
"

OK 04
DddexTuBHO
B3aUMOJIEUCT
BOBaTh U
pabotaTh B
KOJIJICKTHBE
Y KOMaH/Ie
MK 1.2.
OcymectBis
Th BBIOOD
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Monyas/Paznen/Tem Tunbl OEHOYHbIX
PesynabTaT 00yuenunst

OK/IIK y
a MeponpusATHI

TE€XHOJIOTHH,
WHCTPYMEHT
AJIbHBIX
CPEICTB H
CpElCTB
BBIYMCIIUTE
BHOM
TEXHUKH TPU
OpraHu3aIu
nporiecca
pa3paboTku
i
HCCIIEI0BAHU
s1 00BEKTOB
npodeccruoH
allbHOM
JIEATEIBHOCT
H.

IIK 3.6.
BreimonHsaTe
3aMeHy
PacXOJIHBIX
MaTepHaJIOB
W MEJIKHI
PEMOHT
nepupepuitn
orobopyona
HUA,
OTIPE/CIISATh
ycTapesiiee
o0opyoBaH
He u
MIPOTPAMMHBI
€ cpeAcTBa
CETeBOI

UHpPaCTpyK
TYpbI

Paszpgea S. XapakTepu3zoBathb
Kunernueckne n BJIMSIHHE PA3JINYHbIX
TePpMOJAMHAMHNYECKHU |(PaKTOpPOB HA

€ 3aKOHOMEPHOCTH |(paBHOBeCHE M CKOPOCTH
NPOTEeKAHUA XHUMHYECKHX pPeaKkuuii
XHMHYECKHX
peakuuii

OK 01 Cxopocth XapakTepru3oBaTh [IpakTHKO-OpHUEHTUPOBaHHBIE

Bri6upaTh XUMHUYECKIX BJIMSIHUE KOHLIIEHTPAMM  |TEOPETUUYECKHE 3aIaHUS Ha
CII0COOBI

peleHus

peaxiuii. pearupyronux BelecTB U |aHaIu3 (paKkTOpOB, BIUAIONIUX HA
XUMHYECKOe TEMIEPaTypbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XMMHUECKOH
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OK/IK

Monyas/Paznen/Tem
a

PesynabTaT 00yuenunst

Tunsl oleHOYHBIX
MepOonpUATHH

3aja4
npodeccuoH
aJbHOU
NEeSITeIbHOCT
"
MIPUMEHUTET
BHO K
pa3IMYHbIM
KOHTEKCTaM
OK 02
Hcnonb3oBar
b
COBPEMEHHBI
€ cpeAcTBa
TIOWCKa,
aHanusa u
WHTEpIIpeTAal|
uu
uHpOpMaIU
u
nHpOpManno
HHBIE
TEXHOJIOTUU
TUISE
BBITIOJTHEHHUS
3aaq
npodeccuoH
aJbHOU
NESTEIILHOCT
u

K 1.2.
Ocymectis
Th BBIOOD
TEXHOJIOTHH,
WHCTPYMEHT
AJIbHBIX
CPEJICTB H
CpeAcCTB
BBIYHACTUTEI
BHOM
TEXHHUKH TIPH
OpraHHu3aIu
mporiecca
pa3paboTku
"
HCCIIeIOBaHU
ST 0OBEKTOB
npodeccruon
aNbHOMN
NEeSTEIILHOCT

paBHOBecHe

XMMHYECKUX peaKui
XapakTepu3oBaTh
BIUSIHUC W3MCHEHHS
KOHIIEHTpALMK BEIIECTB,
peaKuu Cpelibl U
TeMIrepaTypbl Ha
CMEILIEHUE XUMHUYECKOIO
paBHOBECHS

peakuuu. IIpakTuko-
OpUEHTUPOBAHHBIC 33]aHUS HA
npUMeHeHre npuHnuna Jle-
IIaTenne M1t HAXOXKIEHUS
HaIpPAaBJICHUS CMEILICHUS
PaBHOBECHS XUMHUYECKOM PEaKIuu
1 aHaJ3 (PaKTOPOB, BIUSIONIUX
Ha CMEIICHUE XUMHYECKOIO
paBHOBECHS
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OK/IIK

Monyas/Paznen/Tem
a

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

.
IIK 3.6.
BeImoaHsTh
3aMeHy
PacXOaHBIX
MaTepuasoB
Y MEJIKUN
PEMOHT
nepudepuiin
orobopyoBa
HUS,
OTIpeeIsATh
yCTapeBIee
obopynoBaH
ue u
MIPOrPaMMHBI
€ cpelicTBa
CeTeBOM

uHppPaCTpyK
TYpBI

Pa3nes 6. PacTtBopsl

HccaenoBarthb
HCTHHHBIEPACTBOPHI €
3a]aHHBIMHA
XapaKTepUCTUKAMM

6.1

OK 01
BriOupats
CIIOCOOBI
pelieHus
3aaq
npodeccruon
aJbHOU
JeSITeNIbHOCT
"
MIPUMEHHUTET
BHO K
pa3TUYHBIM
KOHTEKCTaM
OK 04
DddexTuBHO
B3aUMOJIEUCT
BOBaTh U
pabotaTh B
KOJUTCKTHBE
Y KOMaH/Ie
OK 07.
ConeiicTBoBa
Th
COXPaHEHUIO
OKpY KaroIe

[TonsiTHEe 0 pacTBOpax

Paznuuate ucTUHHBIE
pacTBOpHI

1. 3ajaun Ha IPUTOTOBJIEHUE
pacTBOpPOB.

2. IIpakTHKO-OpHEHTUPOBAHHBIE
pacyeTHbIe 3a7]aHUs Ha
JIMCTIEPCHBIE CUCTEMBI,
UCTIONIb3yeMble B OBITOBOW U
MIPOU3BOICTBEHHOH JIEATEILHOCTH
YeJI0BeKa
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OK/IK

Monyas/Paznen/Tem
a

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

U cpensl,
pecypcocoep
€XKECHHUIO,
MIPUMEHSITh
3HAHUS 00
W3MEHEHUU
KJIUMara,
MIPUHLIMIIBI
OepexKIIMBOT
0
MIPOU3BOICTB
a,
3pPEKTUBHO
JIENCTBOBATH
B
Ype3BbIYANH
BIX
CUTYaIUsIX
K 1.2.
OcymecTBiist
Tb BBIOOD
TEXHOJIOTHH,
WHCTPYMEHT
QJIbHBIX
CPEIICTB U
CpEnCTB
BBIYUCIIUTEN
BHOU
TEXHHUKH TIPH
OpraHu3aIu
npotecca
pa3paboTku
"
HCCIIeTIOBaHU
ST 00BEKTOB
npodeccruon
aJIbHOMU
JEeSATEIbHOCT
.

IIK 3.6.
BeimoausTs
3aMeHy
PacXOJTHBIX
MaTepHasoB
U MEJIKUU
PEMOHT
nepudepuitn
orobopyoBa
HUS,
OTpENEIATh
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OK/IK

Monyas/Paznen/Tem
a

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

ycTapesIiee
obopynoBaH
ue u
MIPOrPaMMHBI
€ cpeJicTBa
CeTeBOM

uHppPaCTPyK
TYpBI

6.2

OK 01
Bri6upath
CIIOCOOBI
pelieHus
3a/1a4
npodeccuoH
aJbHOU
JeSITEIbHOCT
"
MIPUMEHHUTET
BHO K
pa3IMYHBIM
KOHTEKCTaM
OK 04

D¢ dexkTnBHO
B3aUMOJICUCT
BOBaTh U
paborath B
KOJIJIEKTHUBE
Y KOMaHJIe
IIK 3.6.
BeimoaHsTh
3aMeHy
PacXoaHBIX
MaTepHasoB
U MEJKUU
PEMOHT
nepudepuitn
orobopymoBa
HUS,
OTIpeAeIISATh
yCTapeBIee
obopymoBaH
ue u
MIPOTPaMMHBI
€ cpelcTBa
CETEeBOM
MH(pPacTpyK
TYpBI

Hccenenosanue
CBOMCTB PacTBOPOB

WccnenoBath Gpu3uko-
XHUMHUYECKHE CBOUCTBA
HCTUHHBIX PACTBOPOB

JlaboparopHast pabota
“IIpuroroBieHue pacTBOPOB”

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJeP:KaHUE (COoAepKAHUE TPUKJIATHOTO MOLYJIs)
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OK/IIK

Monyas/Paznen/Tem
a

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

Paznen 7.

Xumus B ObITY H
MPOU3BOJACTBEHHOM
JeSITeJIbHOCTH
YeJI0BeKa

OneHnBaTh NOCJIEACTBHS
OBLITOBOH H
NMPOU3BOACTBEHHOM
JeATEJIbHOCTH Y€JI0BEKA
C MO3MIUH
3KO0JIOTHYEeCKOH
0e30macHOCTH

3ammTa Keiica (c yueroM
Oyayuueil mpodeccuoHaJIbHOM
JIesITeJIbHOCTH)

OK 01
Br16upath
CHOCOObI
pelnIeHus
3a1aq
npodeccruoH
aJbHOU
NEeSTCIIEHOCT
u
MIPUMCHHTET
BHO K
Pa3TMIHBIM
KOHTEKCTaM
OK 02
Hcnonb3oBar
b
COBpPEMEHHBI
€ CpencTBa
TIOWCKa,
aHaIn3a
HHTEpIpeTal
17071
uHpopMauu
"
uHpopMaIno
HHBIC
TEXHOJIOTHH
TUISE
BBITIOJTHEHUS
3agaq
npodeccruon
aIbHOU
JeSITENIbHOCT
"

OK 04
DddexTuBHO
B3aUMOJIEUCT
BOBaTh U
pabotaTh B
KOJIJIEKTHBE
Y KOMaH/Ie
OK

Xumusi B ObITY U
MIPOU3BOACTBEHHOMN
JESITEIIbHOCTH
yeJioBeKa

O11eHUBATE MTOCIICACTBHSA
OBITOBOM U
MPOU3BOACTBEHHOMN
JIESITEILHOCTH YCII0BEKA C
MO3UITAHN DKOJIOTHYECKOM
0e30macHOCTH

Keiic (¢ yuerom Oynymieit
npodeccroHaIbHOM
JeSATETLHOCTH)

Bo3MoHbBIE TEMBI KEHCOB:

1. Ilorennenue kIuMara u
BBICBOOOK/ICHHE ra30BBIX
THAPATOB CO JIHA OKEaHa.

2. bBynyume marepuansl 1715 aBua-
, MAIIMHO- ¥ IPUOOPOCTPOCHUSL.
3. HoBsle maTepuaisl A
COJIHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
PaCTHTEIBHBIX TIPEIIapaToB
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OK/IK

Monyas/Paznen/Tem
a

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

07.CopneticT
OBaTh
COXpaHEHUIO
OKpY>Karolie
U cpensl,
pecypcocoep
€XKECHHUIO,
MIPUMEHSITh
3HAHUS 00
W3MEHEHUU
KJIUMara,
MIPUHLIMIIBI
OepexKIIMBOT
0
MIPOU3BOJICTB
a)
3pPEKTUBHO
JIENCTBOBATH
B
Ype3BbIYAH
BIX
CUTYaIUsIX
K 1.2.
Ocymectis
Tb BBIOOD
TEXHOJIOTHUH,
WHCTPYMEHT
QIIbHBIX
CPEIICTB U
CpEICTB
BBIYUCIIUTEN
BHOU
TEXHHUKH TIPH
OpraHu3aIu
npotecca
pa3paboTku
"
HCCIE0BaHU
ST 0OBEKTOB
npodeccruon
aIbHOU
JEeSATEIbHOCT
.

IIK 3.6.
BeimoausTs
3aMeHy
PacXoJTHBIX
MaTepHasoB
U MEJIKAN
PEMOHT
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OK/IIK

Monyas/Paznen/Tem
a

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

nepudepuiin
orobopyoBa
HUS,
OTIpeeIsATh
ycTapeBliee
obopynoBaH
ue u
MIPOrPaMMHBI
€ cpencTBa
CeTEeBOI

uHppaCTpyK
TYpBI
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