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U 1nojydaemMod npodeccur WU CHEUAIbHOCTH CPEIHEro MpoQecCHOHAIBHOIO
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1. O0mas xapakrepucTuka padoydeil nporpaMmmbl 0011e00pa3oBaTeJIbHOM
amcumanabIO0 1.04 Xumus

1.1.MecT0 OMCHUIUVIMHBI B CTPYKType OCHOBHOI Tmpo(eccCHOHAIBHOM
00pa3oBaTe/IbHOI MPOrPaMMBbI
Oo6meoo6pazoBatenpHas guctumumaa OO/1.04 Xumust siBisieTcs: 0053aTeTbHON YacThIO

o01ieoOpa3oBaTeIbHOTO IIMKIAa 00pa3oBarenbHOl iporpammbl CITO B cooTBeTCTBHU €
®I'OC mno cnenmansHocTH 23.02.01 Opranuzanus NEepeBO30K W YIPaBICHUE Ha
TpaHcropTe (1o BUaM)

1.2. lesaun v muIaHUPyeMble Pe3yJIbTAThI 0CBOCHHUS AU CIATIIUHbI

1.2.1. leau 1 3aga4M JTUCHUATIIMHBI

@opMHUpOBaHUE y CTYIEHTOB MPEACTABICHHUS O XHMHUYECKOM COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA KaK OCHOBBI NPUHATHUS PELICHUN B )KU3HEHHBIX
Y MIPOU3BOJICTBEHHBIX CUTYAIMAX, OTBETCTBEHHOT'O TOBEICHUS B IPUPOJHOM CpeEE.

3amauyu TUCUMILIHHBI:

1) chopmupoBaTh TOHMMAHHE 3aKOHOMEPHOCTEW MPOTEKAHUSI XUMHUYECKHX
MPOILIECCOB U SIBJIEHUN B OKPYXKAIOUIEH Cpene, LUEJOCTHOM HAaydYHOW KapTUHBI MHpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yYMEHHSI COCTaBIATH (OPMYJIbl HEOPraHUYECKUX U OPraHUYEeCKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIINA, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATH
pe3yJIbTaThl XUMHYECKUX SKCIIEPUMEHTOB,

3) chopMupoBaTh  HaBBIKM  TPOBEICHUS  NPOCTEUITUX  XHUMHYECKHX
OKCIIEPUMEHTATLHBIX ~ UCCJIEAOBAHMA ¢  COOJIOIEHWEM TMpaBuil  O€30MMacHOro
oOpalieHus ¢ BeuleCTBaMU U J1a00paTOpHbIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS MCHOJIb30BaTh WMH(MOPMAIMI0O XMMHUYECKOIO XapakTepa W3
pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBHUS CBOCH JEATETLHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX IMPOIIECCOB;

6) chopmMupoBaTh MOHUMAHHWE 3HAYMMOCTH JOCTH)KCHHN XWMHUYECKOW HAyKH U
TEXHOJIOTHH JIJIs1 pa3BUTHS COITMATBHON U TTPOU3BOACTBEHHOM cdep.

1.2.2. Ilnanupyemblie  pe3yJbTaThl OCBOCHHUS 001eo0pa3oBaTeJIbHOIM
aucHUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHOoBe PI'OC COO

Oco6o¢ 3HaueHHE AUCIUILIMHA UMeeT npu GopmupoBanuu u pazsutuu OK u
K.






Koa m

IInanupyemMble pe3yJbTaTbl OCBOCHHS JMCHUIIIHHBI

HANMMEHOBaHHN
e
dopMupyeMBbIX Oo0uue JAucuuninHapHble
KOMITeTEeH Il
OK 01. B yacT Tpy10BOro BOCIIUTAHUS: - BJAaZeTh CHCTEMOM XMMHYECKHX 3HAaHUH, KOTOpas  BKIIIOYAET:
Bribupats - TOTOBHOCTb K TpYAY, OCO3HaHHME IEHHOCTH | OCHOBOINOJIAralOIUEe TMOHATUS (XUMHUECKUI SJIEMEHT, aToM, 3JIEKTPOHHAs
CrocoObI MacTepcTBa, TpyAotooue; o0osouka aToma, s-, p-, d-2JIEKTpOHHBIE OpOUTAIN aTOMOB, MOH, MOJICKYJa,
pelieHus 3a1a4 | - TOTOBHOCTh K  aKTHBHOM  JI€ATENIHOCTH | BAJIGHTHOCTD, 3JIEKTPOOTPHILATEIBHOCTh, CTENEHb OKUCIICHUS, XMMHUYeCKas
npoeCcCHOHAN | TEXHOJOTMUYECKOW U COLMAIbHON HAalpaBJIEHHOCTH, | CBA3b, MOJIb, MOJISIpDHAs Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIM CKEJeT,
BHOU CIOCOOHOCTh MHUIMMPOBATH, IUIAHUPOBATh M | QYHKIMOHANbHAS TPyINa, paguKkal, U30MEpHs, U30Mepbl, TOMOJIOTUYECKHUNA
JESTEIbHOCTH | CAMOCTOSTENILHO BBIMOIHAT TAKYIO AEATENBHOCTD; | ps, TOMOJIOIH, YIII€BOJOPObI, KUCIOPO- U a30TCOAEPKAIINE COCIUHEHMS,
IPUMEHUTEIBH | - MHTEpEC K pa3IMYHbIM cdepam | OMONIOTHYECKH AaKTUBHBIC BellecTBa (YIJIEBOJIBI, JKUPBI, OCNKH), MOHOMED,
0 K pa3JINYHbIM | IPOPECCUOHATIBHOM 1€ TEIbHOCTH, HOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHUS,
KOHTEKCTaM OniiajiecHe  YHMBEPCAJIbHBIMH  Y4eOHBIMH | KPUCTAJUTMUECKAs] PEIeTKa, THIbl XUMHUYECKHX pEeakiuil (OKUCIMTEIbHO-
M03HABATEIbHBIMH /IeHCTBUSIMH: BOCCTaHOBUTEIIbHBIE, 3K30-U 3HJO0TEPMUYECKHE, PEaKLIMd NOHHOIO OOMEHa),
a) 0a30BbIe JIOTHYECKHe AeilicCTBUSA: pacTBOp, ANMEKTPOIHUTHI, HEANEKTPOIHUTHI, SJIEKTPOIUTHYECKAs TUCCOLUAIINS,
- CaMOCTOSITEIIBHO (bopMynupoBaTh U | OKUCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON pEaKLUu, XHMUYECKOe

aKTyallu3upoOBaTh MPOOIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBCHHBIM IIPU3HAK HIIU
OCHOBaHHUs JIJII CpaBHEHUS, KiIacCU(UKAIMH |
000011IeHHS;

- ONpenensaTh WEeIH JeATEIbHOCTH,
HmapaMeTpsl U KPUTEPUU UX TOCTHIKECHU,
- BBIABIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B
pPacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPEKTHBBI B  JICATEIBHOCTD,
OLICHUBATL COOTBCTCTBUC PC3YJIIbTATOB ILICIIAM,
OIICHUBATh PUCKH TIOCJICICTBUN JICATCIHHOCTH;

- pa3BUBaTh KPEAaTUBHOE MBIIIJICHUE IIPU PELICHUN
YKU3HEHHBIX TTPOOJIeM

0) 0a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

3a71aBaTh

paBHOBECHE), TEOPUM U 3aKOHBl (TEOpPHSI XUMHYECKOIO CTPOCHMS
opranndeckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTUUYECKOU
Jauccouranuu, nepuoanueckuii 3akon /.M. MenzeneeBa, 3aKkOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XUMHH, (AKTOIOIHYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH M O€30MacCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHWYECKUX U OpPraHWYecKUX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0OBEKa;

- YMEThb BBISBIIATh XapaKTEpPHbIE MPU3HAKA U B3aHUMOCBS3b H3yYEHHBIX
HNOHSTUH, IPUMEHSTh COOTBETCTBYIOIIME ITOHATHUS IIPU ONIMCAHUM CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHUYECKUX BEUIECTB M HX IPEBPALLCHU;

BBIABIIATH B3anMOCBA3b XUMHNYCCKHUX 3HAaHUHU C IIOHATUAMHA n
MPEJICTAaBICHUSIMUA IPYTHX €CTECTBEHHOHAYYHBIX TIPEIMETOB;

- YMCTb HUCIIOJIB30BATh HanMCHOBaHUS XUMHUYECCKUX COG,Z[I/IHGHI/Iﬁ
MEXKYHAapOAHOTO COI03a TEOPETHYECKOM W MPUKIAJHOM XUMHU U

TPUBHUAJIIBHBIC HA3BAHUA BayKHEHIITNX BCIICCTB (3TI/IJ'I€H, AllCTUWICH, TTIMICPUH,




- BJIaACTh HABBIKAMHU y‘IeGHO-HCCHeHOBaTGHBCKOﬁ
n MIPOEKTHOM eITEIBHOCTH, HaBBIKAMH
paspernieHus mpooieM;

- BBIABJISATH TPUUMHHO-CIIEACTBEHHBIE CBS3U U
aKTyaJu3UpOBaTh 3a7a4y, BBIIBUTATh THIIOTE3Y €€
pereHus, HaXOJIUTh apTyMEHTHI IS
JI0OKa3aTelIbCcTBA CBOMX YTBEPXKICHMM, 3a7aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

- aHa)'II/I3I/IpOBaTI: HOJ'Iy‘-IeHHBIG B XO0J€ pGH_IeHI/IH
3a/lauyd  Pe3yNbTaThl, KPUTHYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBAThH W3MCHECHHE B
HOBBIX YCJIOBHSIX;

- yMeTb HepeHOCI/ITB 3HAHUA B HO3HaBaTeHBHyIO 58
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- YMETb HHTETPUPOBATH 3HAHHUSA W3 pPasHBIX
MPEAMETHBIX 00J1acTel;

- BbIIBUT'aTb HOBBIC nuacu,
OPUTHHAJILHBIE TIOJIXO/IBI M PEIICHUS;
- CIIOCOOHOCTD MX MCIIOJIB30BAHUS B
MO3HABATEJIbHON M COIMAIbHON MPAKTUKE

npeiaratb

denon, Qopmanbaerun, yKCycHas KHCJIOTa, TJIMLUH, YrapHbld ras,
YTJIEKUCIIBIM Ta3, aMMUaK, TallleHas U3BECThb, HEralleHas U3BECThb, MUThEBAS
colla U JPYTUX), COCTABIATH (POPMYNBl HEOPTraHMYECKUX M OPraHUYECKUX
BEIIECTB, YPAaBHEHMUSI XHUMHUYECKUX peakUuuid, OOBICHATH HX CMBICH;
MOJATBEPXK1aTh XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMH M 3alUCSAMH YPAaBHEHHI XMMHYECKUX
pEeaKLuii;

- YMETh YCTaHaBJIMBATh IMPHUHAJIEKHOCTh M3YYEHHBIX HEOPraHUYECKHX H
OpPraHMYECKUX BEIIECTB K OIPEIEICHHBIM KaccaM U IpylraM COSAMHEHUH,
XapaKkTepU30BaTh MX COCTAaB M BAXKHEHIME CBOWCTBA; ONPEAENATH BHJIbI
XUMHUYECKHUX CBA3€H (KOBAaJEHTHAsl, MOHHAs, METAJUIMUECKAs, BOJOPOIHAs),
TUIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KIAaCCUPHUIMPOBATH XUMUUECKHE
peakuuu;

- chopMupoBaTh TPEINCTABICHUS: O XHUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHOHAyYHOM KapTHHBI MHUpPA, POJM XMMHUHU B IIO3HAHWU SIBICHUI
Opupoabl, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€
(GYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAMMOM JUIsl peIeHUs] MPAKTHIECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeliE;

- YMeThb MpPOBOAMUTH pPacyeThl MO XUMHYECKMM (QopMyjaM U ypaBHEHUSM
XUMUYECKMX  PEaKIMi ¢  HUCHOJb30BaHHEM  (U3WYECKUX  BEJIUYHH,
XapaKTepU3YIONIMX BEIIECTBAa C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMasIbHBIE YCJIOBHUSI) Ta30B, KOJHYECTBA BEIIECTBA; MCIIOIb30BATh
CHUCTEMHBIE XUMHUYECKHE 3HAHMS JUIsl NPUHATUS PEHICHUHM B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonws3zoBars
COBpPEMEHHBIE
CpeacTBa
IIOUCKA,
aHanm3a u
UHTEpIpeTanun
UHpOpPMALIUU U

B o0s1acTUIEHHOCTH HAYYHOI'O MO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHST HAayKd ¥ OOIIECTBEHHOW MPaKTUKH,
OCHOBAaHHOTO Ha JTHAJIore KYJbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE A3BIKOBOM M UYHUTATEIBCKOU

- yMeTb TIUJIAHUPOBAaTh M  BBINOJHATH XUMHUYECKUH  IKCHEPUMEHT
(mpeBpaiieHusi OPTaHUYECKUX BEIIECTB TMPU HATPEBAHUM, TOTyYCHUE
STUJIEHA W U3YYEHHE €ro CBOMICTB, KaueCTBEHHBIE PEaKIMU Ha allbJICTH[IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAEHarTypauus OCIKOB IpH HarpeBaHUH,
[BETHBIE pPEaKIUH OEJIKOB; MPOBOJUTH pPEAKIUU HMOHHOTO OOMeEHa,
OTIPEICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIUU Ha Ccylbdart-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KaTHOH  AaMMOHHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3a7aun 1o TemaMm "Metamsl" u "Hemeramns") B




UH(POPMALIMOHH
bI€ TEXHOJIOTUHI
TUTSE
BBITIOJTHEHUS
3a1a4
npogeccuoHal
BHOU
NEeSITEIIbBHOCTH

KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBHUS MEXKIY
JOJBMH U ITIO3HAHKS MUPA;
- OCO3HaHUE LEHHOCTU HAy4YHOU JEATEIIbHOCTH,

TOTOBHOCTh ~ OCYILIECTBJIATH  HPOEKTHYHD U
MCCIIEIOBATEIBCKYIO JESATENBHOCTD
WHUBUYAJIHO U B TPYIIIIE;

OBnageHne  yHUBEPCAJIbHBIMH  YYeOHBIMH

M03HABATEIbHBIMH /IeHCTBUSIMH:

B) padoTta ¢ nHopManmeii:

- BJIQIETh HABBIKAMH TIOJTy4eHHs WHGOPMAIMH W3
UCTOYHHUKOB PpAa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBIIATH TOKCK, aHAIN3, CHCTEMaTH3alUI0 1
UHTEpIpeTalnio HHPOPMALUN PA3TUYHBIX BUI0B U
dbop™M mpeacTaBIeHNUS,

- €O31aBaTh TEKCThl B pPa3lMYHBIX (opMmaTax c
y4eToM Ha3HaueHUs HH(opMannu ¥ IeNeBOi
ayIUTOpUH, BHIOMpas ONTUMAIBHYIO  (opMy
IPE/ICTaBICHUS U BU3yaIH3allUH;

- OLIEHUBATb JOCTOBEPHOCTb, JIETUTUMHOCTb
uHpOpMaMK, €€ COOTBETCTBHE IIPAaBOBBHIM H
MOpPaJIbHO-3TUYECKIUM HOpMaM;

- WCIIONIB30BAaTh CPEACTBa HMH(OPMALMOHHBIX |
KOMMYHHUKAIIHOHHBIX ~TEXHOJIOTUH B peIICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPTaHM3aIMOHHBIX  3aJa4 ¢  COOIMIoaeHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THUTHUEHBI, PEeCcypcocOepekeHusi, MPaBOBBIX U
STHYECKUX  HOPM, HOPM  WHGPOPMAIIMOHHOMN
0e30IMacHOCTH;

- BJIaJIeTh HABBIKAMU PACTIO3HABAHUS 1 3AIUTHI
uHpopManuu, UHHOPMAIIMOHHON 0€30IacHOCTH
JUYHOCTH;

COOTBETCTBUHM C TPAaBWJIAMH TEXHUKH OE30MACHOCTH IpPH OOpaIIeHUH C
BEIICCTBAMH U JIAOOPATOPHBIM OO0OPYIOBaHUEM; IPEICTABISATH PE3YIbTATHI
XUMHUYECKOT0 IKCIIEpUMEHTa B (hOpMe 3aIUCH YPaBHEHUI COOTBETCTBYIOIIMX
peaxIuii 1 GOpMyYIMPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3YJbTaTOB;

- YMETbh aHAJIU3UPOBATh XUMHUYECKYIO0 HH(POPMAIIHIO, TOTYyIaeMYI0 U3 pa3HBIX
HMCTOYHHMKOB (CpelIcTB MaccoBOi nHpopmarnu, cetb UHTEepHET 1 pyrue);

- BJaJACTb OCHOBHBIMHU MCTOJaMHW HAYYHOI'O IIO3HAHHA BCIICCTB U

XUMUYECKUX  sIBJICHUH  (HAOJNIOACHWE,  HW3MEpPEHHEe,  SKCIEPUMEHT,
MO/ICJIUPOBAHUE);

- YMETh TPOBOJUTH PacCyeThl MO XUMHUYECKHM (GOpMyjIaM W YpaBHEHUSIM
XUMUYECKHX  peakluid ¢  HCMHOJb30BaHUEM  (DU3UYECKHX  BEIWYHH,

XapaKTepU3YIOIIMX BEIIECTBAa C KOJMYECTBEHHOI CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIOIH30BAThH
CHUCTEMHBIE XUMHUYECKHE 3HAHMS Uil NPUHATUS PELICHUHM B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM




OK 04.

D¢ dexkTuBHO
B3aUMO/JICHCTBO
BaTh U
paboraTh B
KOJUJIEKTHUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBBIKAMU yueOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON U COUMAbHOU
JIeSTCIIEHOCTH;

OBaagenue YHHMBepCaJIbHbIMH
KOMMYHUKATHBHBIMU J1eHCTBUAMMN:

0) coBMeCTHas J1eSITeJIbHOCTh:

- TIOHMMaTh W UCIOJNb30BaTh MPEUMYILECTBA
KOMAaHJITHOW ¥ MHANBUIYyaJIbHON PabOTHI;

- NOpUHUMATh UEIM COBMECTHOM JI€ATENbHOCTH,
OpPraHU30BBIBATh U KOOPJAUHUPOBATH JIEHCTBHS IO
€¢ OCTH)KCHHIO: COCTaBIIATh IIIaH JIE€HCTBHIA,
pacrpenensaTh Pojau ¢ Y4eTOM MHEHUN YYaCTHUKOB
00CyXIaTh pe3ylIbTaThl COBMECTHOU pabOTHI;

-  KOOPJIMHHMPOBAaTH M BBIMOJHATH pabOTy B
YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3IUYHBIX CHUTYAIUSAX, MPOSIBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh NHUIIUATUBHBIM
OBJaieHNe YHHBEPCAJbLHBIMH PeryasiTUBHbIMH
JEeHCTBUSIMM:

T') IPUHATHE Ce0S U APYTUX JIOAei:

- IPUHUMATh MOTHUBBI H ApPTYMEHTBI IPYTHX JFOJIEH
MIPU aHAJIM3€E PE3yJIbTATOB JAEATEIHLHOCTH;

- IpU3HaBaTh CBOE IMPABO U MPABO JIPYTUX JIOJEH
Ha OIINOKH;

- pa3BHBATh CIIOCOOHOCTH MMOHUMATh MU C
MO3UIIMH JIPYTOTO YEIOBEKa;

- YMCThb IMJIaHUPOBATh n BBITIOJIHATH XUMHUYECKUU SKCIICPUMCHT
(mpeBpallleHusi OPTaHWYEeCKUX BELIECTB IPU HArpeBaHUM, IOTyYECHHUE
9TWJICHA U H3YYCHUC €TI0 CBOI>'ICTB, KauUCCTBCHHLIC PCAKIMHU Ha aJIbJACTHU/bI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAeHaTypauus O€JIKOB IpH HarpeBaHUH,
HOBCTHBIC PCaKIHNU 6GHKOB; nNpoBOAUTL PCAKIHUU HWOHHOI'O 06MeHa,
OTIpEeeNATh CPEeAy BOAHBIX PACTBOPOB, KAUE€CTBEHHBIE peaklUu Ha cylbdart-,
KapOOHAaT- M  XJOpPUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;  pellaTh
SKCTIEpUMEHTAIbHBIC 3amaur 1o Temam "Metammel" u "Hemeramnsl") B
COOTBETCTBUHM C TPAaBWJIAMH TEXHUKH OE30MACHOCTH IpPH OOpaIIeHUH C
BellecTBaMH U Ja0OpaTOPHBIM O0OPYIOBaHHEM; MPEACTABIATh PE3yIbTaThl
XUMHUYECKOT0 IKCIIEpUMEHTa B (hOpMe 3aITUCH YPaBHEHUI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

OK 07.
ConelicTBOBaThL
COXPaHEHHUIO

B 00.1acTHIKO0/I0THYECKOTO BOCTUTAHMS:
- c(hOpPMUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpHI,
MOHUMAaHWE BJIUSHUSA COIMATBHO-3KOHOMUYECKUX

- chopMupoBaTh TPEICTABICHHUS: O XHUMHYECKOH  COCTaBISIOIIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MHUpPA, POJM XMMHHM B TMO3HAaHUMU SIBICHUU
Opupoabl, B (OPMHUPOBAHWUM MBIIUICHUS U KYyJIbTypbl JUYHOCTH, €€




OKpY>Karolen NPOIECCOB  HA  COCTOSHUE  TPUPOTHOW ¥ | (YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM IS PEIICHUsI IPAKTHUECKUX
Cpepl, COIIMAIBHOM  CpENbl, OCO3HaHWE TJI00aJBHOTO | 337a4 U AKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
pecypcocOepex | XxapakTepa SKOJIOTHUECKUX MPodIIeMm; PUPOTHON cpee;

CHUIO, - IUIAaHUPOBAaHWE W OCYIIECTBJICHHE NCUCTBUI B | - YMETh COONIOJAThH MPaBHUJIa SKOJOTHUECKH IE€JIECO00Pa3HOTO MOBEICHUS B
MPUMEHSATD OKpYXKarollel cpene Ha OCHOBE 3HAHWS IeJiel | OBITY U TPYIAOBOH ICSITENLHOCTH B IIENSAX COXPAaHEHHUS CBOETO 30POBBS U
3HaHMA 00 YCTOMYMBOI'O Pa3BUTHS YETOBEUYECTBA; OKpYKalolllell MPUPOJAHON Cpebl, YYUTHIBATh OIMACHOCTh BO3ACHCTBHUS HA
W3MCHCHUU AKTUBHOE HENpUITHE JACUCTBUM, NPUHOCSIIMX | )KUBBIE€ OPraHU3MbI ONPEEICHHBIX BEUIECTB, MOHMMAs CMBICI IOKa3aTess
KJIMMaTa, BpE/l OKPYKAIOIIEH Cpeje; MpEeaEIbHON TOMYCTUMON KOHIEHTPALIMKU

MPUHIUIIBI - yMEHHE TPOTHO3UPOBATH HEOIATONPUSTHHIC

OEpEIKITUBOTO SKOJIOTUYECKUE TOCIEACTBUS MPEATPUHUMAEMBIX

IIPOU3BOJCTBA, | ACUCTBUU, IPENOTBpALIATh UX;

a3 dexTrBHO - pacipenue OTIBITa NEeSATeTLHOCTH

JIEUCTBOBATh B | 9KOJIOTMYECKON HANPABIECHHOCTH;

quSBBIqaﬁHBIX - OBJIaACHUC HaBbIKaMU y‘lC6H0—HCCHe,Z[0BaTeHBCKOI>’I,

CUTYyaLUsIX MPOEKTHON ¥ COLIMAIIBHON IESATEIBbHOCTH;

1IK...
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2. CTpyKTypa M coaepkanue 001eo0pa3zoBaTeJbHOM TUCHUIIIMHBI

2.1. O0beM TMCHUILVIMHBI M BUIBI Y4eOHOH padoThI

Buj yueOHoi padoThI

0O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl THCIUIITTHHBI 72
B T.U.

OcHoOBHOE co/iep:KaHue 66
BT. U..

TEeOpeTUIeCcKoe o0ydeHue 32
[IPaKTUYECKUE 3aHATUS 24
1abopaTOpPHBIE 3aHATHS 10
IIpodeccnonabHO-OPHEHTHPOBAHHOE COJEePKAHME (COMEPKAHUE 6
NMPHUKJIATHOT0 MOTYJIA)

BT. U..

TEOpEeTUYECKOe 00yUeHne 2
[IPAaKTUYECKUE 3aHATUS 4

IIpomeskyTounas arrectauus(IudpdepeHIMPOBAHHBIN 3a4eT)
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2.2. TeMmaTH4YeCKHUIl IUIAH U COJIEPKAHNE JUCHUILTHHBI

Conepxanue y4eOHOro MaTrepuaja

HaumenoBanmue O0bem dopmupyemMbie
(ocHOBHOe M NIPO(ecCHOHATBHO-OPHEHTHPOBAHHOE),
Pa3aesioB U TeM N 4acoB KOMITETEeHIHH
Ja00paTopHble M MPAKTHYECKHE 3aAHATHS, NPUKJIATHON MOLYIb
1 2 3 4
Pa3nes 1. OcHOBBI CTPOCHHUS BelleCTBa 8
Tema 1.1. OcHoBHoOE coepraHue 4 OK 01
Crpoenne atomoB | Teopernyeckoe o0ydeHne 2
XUMHIICCKHX CoBpeMeHHass Mojeidb cTpoeHHs atoma. CHUMBOIMYCCKUI SI3BIK XUMHU.XUMUYECKHN DIICMEHT.
SJICMCHTOB 1 DnexTpoHHas KoHpurypamnus aroMa. Kinaccuukanus XMMHUYECKHX DJIEMEHTOB (S-, p-, d-dIeMeHTE).
fipupona BanentHele  35eKTpoHBI.  BaneHTHOCTh.  DICKTPOHHAs — MPUPOJA  XUMHYECKOW  CBSI3H. 2
XAMHAICCKON CBASU |3 1ekTpOOTPUIIATENILHOCTE.  BHIOBI XUMHYECKON CBS3M (KOBaJE€HTHAs, WOHHAS, METaJIMYeCcKasl,
BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa30BaHUs
IIpakTH4eckne 3aHATHA 2
IIpakTnyeckoe 3ansitue 1 Pemenre 3aaHuil Ha UCMOJIB30BAaHUE XUMHYECKON CUMBOJIMKY U Ha3BaHUU
COCIMHEHHMH TI0 HOMEHKJIATYpE MEXIYHApPOIHOIO COK3a TEOPETUYECKOM M INPUKIAIHOW XHMHH WU
TPUBUAIBHBIX HA3BAHWH JUIA COCTABICHUS XUMHUYECKUX (POPMYJI IBYXATOMHBIX COEIMHEHHH (OKCHIOB,
CyIb(GUIO0B, THAPHIOB | T.I1.) M APYTHUX HEOPraHUYECKUX COCTUHEHHUI OTIEIbHBIX KIIACCOB. 2
[IpakTHYecKHe 3a7aHus Ha YCTAaHOBIEHHE CBA3M MEXIY CTPOCHHUEM aTOMOB XMMHUYECKUX DJIEMEHTOB M
HEPHOIUYECKUM U3MEHEHHUEM CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHHIH B COOTBETCTBHH C
nosjoxkeHueM [lepronueckoil CUCTEMBI.
Tema 1.2. OcHoBHoOE conepxaHue 4 OK 01
[epuoauueckuii IpakTHYecKue 3aHATHS 4 OK 02
3aKOH H Ta0/IuIa IIpakTu4yeckoe 3ausitue 2 [lepuoauueckas cuctemMa Xxumuueckux anementos J[.1. Menzeneesa.
AW MeuneneeBa | @yspaeckuii cMbIcT [Mepuomuueckoro 3akona J.1. MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XMMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBHUH C
MOJIOKEHUEM XUMHYECKOro 3iieMeHTa B [lepronnueckoit cucreme. MupoB033peHYECKOE U HAYYHOE
3nauenue [lepuoguueckoro 3akona JI.1. Menneneera. IIporuossl [{.1. MenaeneeBa. OTKpbITHE HOBBIX 4

XUMUYECKHUX DIIEMEHTOB.

Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUI0 XUMUIECKUX
251eMeHTOB «MeTaunyeckre / HeMeTalJIMuYeCKue CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBUH C UX JJIEKTPOHHBIM CTPOCHHUEM U ITOJIOKEHUEM B IIEPUOJUYECKON CUCTEME
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xumMuueckux 3yementoB .M. MenneneeBay

Pazgen 2. Xumunuyeckue peakuuu 10
Tema 2.1. Tunsr OcHoBHoOe coep:kaHue 6 OK 01
XUMHUYECKHUX Teopernueckoe 00yueHue 2 IK
peakiui Knaccudukanus u TUIIBI XUMUYECKUX peaklnii ¢ ydacTHeM HeopraHudeckux BemecTB. CocTaBiieHne

YpaBHEHHI peakluii COeAMHEHUS, Pa3JIOKEHUs, 3aMeIleHus, 0OMeHa, B T.4. peaKIiil TOpeHus,

OKHCJICHUS-BOCCTAHOBJICHHUS.

YpaBHEHUS OKUCIECHHUSA-BOCCTaHOBICHUA. CTeneHb OKUCIeHUs. OKUCIUTENb U BOCCTAHOBUTEIb. 2

CocraBiieHHE€ U YPaBHUBAHHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOI0M 3JIEKTPOHHOTO

6ananca. OKHCINTENbHO-BOCCTAHOBUTENIbHbIE PEaKLIUU B IPUPOJIE, MPOU3BOICTBEHHBIX MTpoLieccax U

YKU3HEACSITEIIbHOCTH OPTraHU3MOB

IpakTnyeckue 3aHATHS 4

IIpakTnyeckoe 3ansaTHe 3 KosnuecTBEHHbIE OTHOIICHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIC

3aKOHBI B XUMHUHM U PACUYETHI MO YPaBHEHUSIM XUMHUYECKUX peakiuii. Moimb Kak eIMHHIIA KOJINYeCTBA

BelecTBa. MossipHasi Macca. 3aKOHbI COXPAaHEHUS MacChl M 3HEPruu. 3akoH ABOTraapo. MoJspHbIN 4

0o0bemM razoB. OTHOcHUTENbHAs IUIOTHOCTH Ta3oB. PacdeTsl MO ypaBHEHHUSM XUMUYECKUX PEAKIUN C

HCITOJIh30BAHUEM MAacChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIICCTBA
Tema 2.2. OcHoBHoOe€ conepxaHue 4 OK 01
DNEKTPONIUTUIECKAs | TeopeTHueckoe 00ydeHHe 2 OK 04
AucconHanus u Teopust JIEKTPOIUTHYECKON aucconuaniy. OHbl. DIEKTPOIUTEI, HEDIEKTPOINTHL. Peakiuu HOHHOIO IIK
HOHHBIIT 0OMeH obmena. CocTaBlIeHHE pEakIMii MOHHOTO OOMEHa MyTeM COCTAaBJIEHHUS WX IOJHBIX M COKPAIICHHBIX 2

MOHHBIX ypaBHeHUH. KHCIO0THO-OCHOBHBIEC peaklvy. 3aJaHusl HA COCTABICHHE MOHHBIX PEaKINil

JlaGopaTopHble 3aHATHSA 2

JlaGoparopHas 3ansaTue Nel “Tunbl XUuMHUUYECKUX peakivil’.

HccnenoBanue TUIOB (TI0 COCTABY M KOJTUYECTBY UCXOAHBIX U 00Pa3yIOIIUXCS BEIIECTB) M MPU3HAKOB )

XUMHUeckux peakiuii. [IpoBenenue peakunii HOHHOrO 0OMeHa, ONpeieIeHHEe CPeibl BOJHBIX

pacTBOPOB. 3aJjaHusl Ha COCTaBJICHUE MOHHBIX PEAKIUN
Pazpea 3. CTpoeHue U CBOIICTBA HEOPTrAaHUYECKHUX BelIeCTB 16
Tema 3.1. OcHoBHoOE conepxaHue 6 OK 01
Knaccudukanus, Teopernueckoe odyuenue 2
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HOMEHKJIaTypa U
CTpOeHHUE
HEOPraHNYeCKuX
BEIIIECTB

[IpeameTt Heopranmveckoit xumun. Kinaccudukamnus HeopraHUIeCKUX BeiecTB. [IpocThie U ClIoKHBIC
BCIICCTBA. OCHOBHBIE KJIACCHI CIIOKHBIX BCIICCTB (OKCI/I,Z[BI, THAPOKCUBI, KUCJIOTHI, CO.HI/I). BzaunMocBs3b
HEOpPraHMYEeCKUX BEIIeCTB. ATperatHble COCTOsHUA BeulecTBa. Kpucramnnyeckue u aMmopdHbie
BCIICCTBA. Tuner KpUCTAINIMYCCKUX PCHICTOK (aTOMHaH, MOJICKYJIsIpHasd, MOHHAas, MeTaJ'I.HI/I‘-IGCKaH).
3aBUCHMOCTH (DU3UYECKUX CBOMCTB BEIECTBA OT THIA KPUCTAIUIMUECKON PEIIETKH. 3aBUCUMOCTh
XUMHYECKON aKTUBHOCTH BCIICCTB OT BUAa XUMHUYECKOHN CBSI3U U THUIIA KpI/ICTaJIJII/I‘IeCKOI\/'I PCLICTKU.
[TpuunHbl MHOrOOOpa3usl BEIIECTB

IIpakTH4eckne 3aHATHA

IIpakTnyeckoe 3ansiTue 4 HomeHkiiaTypa HEOpraHM4eCKUX BELIECTB: HA3BaHUE BELIECTBA UCXOS U3
UX XUMHUYECKOH (POPMYJIbI UJIM COCTABIEHNE XUMUUECKOH (hOPMyYJIbl UCXO/I U3 Ha3BaHMsI BELIECTBA 110
mexayHapoanoi (MIOITAK) win TpuBHabHOM HOMEHKIIATYPE.

Pemienne mnpakTtuyeckux 3aJaHui O KiIAacCHU(UKALMM, HOMEHKJIAType U XMMHYECKUM (opMyiaam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccOB (YrapHbI Ta3, YIJCKUCIBIA ra3, aMMHAaK, TraiieHas
U3BECTh, HETAIIICHAs U3BECTh, IUTHEBAs COAA U JPYTUX): HA3bIBATh U COCTABIATH (OPMYIIBI XUMUYECKUX
BEIIIECTB, OMPEAETATH IPUHAIICKHOCTD K KIIaccy.

Hcrounnku xumudeckon nHpopmaimu (cpeacTs MaccoBoi nHdopmaruu, cetb THTEpHET U npyrue).
ITouck nupopmamy no Ha3BaHUIM, HACHTHPHUKATOPaM, CTPYKTYPHBIM GopMynaM

OK 02
K

Tema 3.2. dusmko-
XAMUYECKHE
CBOICTBa
HEOPTraHUYECKHUX
BEIIECTB

OcHoBHOe conep:kaHue

TeopeTuveckoe o0yueHue

Mertamibl. O0mue Gu3MUecKue U XUMHUYECKHE CBOICTBa MeTayuioB. CrocoObl MoyyeHHs. 3HAYCHHE
METAJJIOB M HEMETAUIOB B IPUPOJE U JKU3HEACIATEIBHOCTH YelOBeKa M opranu3moB. Kopposus
METAaJUIOB: BHJIbI KOPPO3HH, CIIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. OOmnme Qusnueckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THIHMYHBIE CBOWCTBA
HemeraioB [V— VII rpynn. Knaccugukaius 1 HOMEHKIaTypa COeAMHEHU HeMeTaisioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IIPUPO/IC

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB (OKCUA0B, THAPOKCHIOB, KUCIIOT,
coJiell 1 JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BELECTB, BOJOPOIHBIX COEIUHEHUH,
BBICHIMX OKCHJOB U THAPOKCHJIOB

IIpakTnyeckue 3aHATHS

IIpakTyeckoe 3ansitue 5 CocTaBieHHE YpPaBHEHMM XHMUYECKUX PEAKLMHA C Yy4acTHEM IPOCTHIX U
CIIOXKHBIX HEOPIaHMYECKUX BELIECTB: METAJUIOB M HEMETAJUIOB; OKCHIOB METaJUIOB, HEMETAJUIOB H
aM(pOTEPHBIX 3JEMEHTOB; HEOPTaHUYECKUX KHCJIOT, OCHOBAaHMM U aM(OTEpPHBIX THIPOKCHIOB;
HEOPraHUYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA.

OK 01
OK 02
[TK
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Pemennie mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUil Ha CBOWCTBA, COCTaB, MOJyYE€HUE U
0e30MacHOe HCIIOJIb30BAHME BAXXHEMIIMX HEOPraHMYEeCKHX BEIIECTB B OBITY M MPaKTUYECKOM
JeATEIbHOCTH YeTIOBEKa

Tema 3.3.
WNnentudukarus
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOe conep:kaHue

JlaGopaTopHble 3aHATHSA

JlaGopaTopHas 3ansitue Ne2 «neHTuuKanys HEOPraHMIECKUX BEIECTBY.

Pemienne skcnepuMeHTanIbHBIX 3a7ad MO XUMHUYECKUM CBOICTBaM METaNIOB M HEMETAJIOB, IO
PAaCIIO3HABAHUIO U IMMOJTYYCHUIO COGI[I/IHGHI/Iﬁ MCTAIJIOB U HEMCTAJIJIIOB.

WnenTndukanyss HEOPraHWYECKUX BEIIECTB C HCIOIBb30BAaHUEM HX (HU3UKO-XMMHUYECKHX CBOMWCTB,
XapaKTEpHBIX KayeCTBEHHBIX peakuuid. KauecTBeHHBIE peaknnu Ha cynb(ar-, KapOOHAT- U XJIOPU-
AQHMOHBI, HA KATHOH aMMOHUS

OK 01
OK 02
OK 04

Pa3pea 4.

CTpoeHue U CBOIICTBA OPraHM4YeCKMX BelleCcTB

24

Tema 4.1.
Knaccudukanms,
CTpOEHHUE U
HOMEHKJIaTypa
OpraHUYECKUX
BEIIECTB

OcHoOBHOE co/iep:KaHue

TeopeTuyeckoe o0yueHue

[TosiBieHue 1 pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpeaMer oprannyeckoit xumuu. Mecto u
3HAUYEHUE OPraHNYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHWMHUYECKOE CTPOEHUE KaK MOPSJOK COEAUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJEHTHOCTH.
OcCHOBHBIE MOJOXEHUS TEOPUHU XHMHUYECKOTO CTPOEHUsS OpraHmdeckux coeauHeHuii A.M. byrtieposa.
VYraepoaHslii CKeJNeT OPraHuYeCKOW MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHUMHYECKOIO
CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.

[Tonsitue o ¢QynknuonanbHoi rpymnme. Paawkan. [lpuHIunel KimaccupUKau  OpPraHUYECKHUX
coequHeHU. MexayHapoaHasi HOMEHKJIaTypa U IPUHIMIIBI HOMEHKJIATypbl OPraHUUECKUX COSIUHEHUH.
[TonsiTrie 00 a3oTcoAepKalIUX COENMHEHUSAX, OMOIOrMYeCKH aKTUBHBIX BellecTBax (yrieBojax, )Kupax,
OenKax U Jp.), BRICOKOMOJICKYJISIPHBIX COeAMHEHUSIX (MOHOMED, OJIMMEp, CTPYKTYPHOE 3BEHO)

IIpakTH4eckune 3aHATHA

IIpakTnyeckoe 3aHaTHe 6 HoMeHkIaTypa OpPraHMYECKHX COCAMHEHUW OTHAENBHBIX KJIACCOB
(HachIIICHHBIE, HEHACHIIICHHBIE M apOMAaTUYEeCKHE YIJIEBOJOPOJIBI, CIUPTHI, (EHOJBI, AIbICTUIb,
KETOHBI, KapOOHOBBIE KUCIOTHI U /p.) CocTaBieHUE MOJIHBIX U COKPAILEHHBIX CTPYKTYPHBIX (OpMYI
OpPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB, MCIOJb3Yysl MX HA3BaHMUS II0 CHCTEMAaTHYECKOW H
TPUBHAIBHON HOMEHKIIAType (3THIIEH, alleTUIIEH, TIULEepHH, (eHo, GopMaIbAerul, yKCyCcHas KUCIIOTa,
ruiuH). Pacuetsl nmpocreiimeit GopMynbl OpraHMYECKOW MOJIEKYJIbI, UCXOs M3 3JIEMEHTHOTO COCTaBa

(B %)

OK 01
[TK

Tema 4.2. CBolicTBa

OcHoBHOE co/iep:KaHue

14

OK 01
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OPraHNu4eCKHUX
COE€IUHEHUN

Teopernueckoe o0y4eHue

OU3NKO-XMMUYECKHE CBOWCTBA OPraHMYECKHMX COCAMHEHUIH OTAENBHBIX KiIaccoB (0COOEHHOCTH
KJaccu(UKaluy ¥ HOMEHKJIATyphl BHYTPHU KJlacca; TOMOJIOTUYECKHH psia U o0mmiast popmyra; nuzomepus;
(bu3HYEeCKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CITIOCOOBI IMOJTYyUCHHUS):

— MpeAeNbHbIC YIIIEBOAOPObI (JIKaHBl M IUKJIOATKaHbl). ['opeHHe MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TeIlIa B MPOMBIIIIEHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YIIIEBOAOPOJOB, HAX0XKIEHUE B
PUPOJIE U NPUMEHEHUE AIKAHOB;

— HempenesnbHble (aNKEHBbl, aJKWHbI M AIKaJAUEHbI) M apoMaTHYecKHe YIJIeBOAOpOIbl. [opeHue
aleTUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHHU VISl CBAPKU U PE3KH METAJLJIOB

— KUCJIOPOJICOAEPIKAIINE COSTUHEHUS (CTUPTHI B (DEHOJIBI, KAPOOHOBBIC KUCTIOTHI U 3PUPHI, aTbJACTHIbI
U KETOHBI, XUPBI, yrieBojabl). [IpakTUdyeckoe NpPUMEHEHHE STUJICHTIIMKOJIA, TJIMIepuHa, ¢eHoa.
[Ipumenenue dopmanpaeruaa, aneTanbJeTua, YKCYCHOH KHCIOTHL. Mplla Kak COJIM  BBICIIHX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOKCTBA MbLIa

— a30TCoACPpIKAINEC COCTUHCHU (aMI/IHBI 1 aMHUHOKHMCIIOTHI, 6€HKI/I). BBICOKOMOJICKyJ'DIpHBIe COCAUHCHU A
(CMHTETHYEeCKHE ©  OMOJIOTMYECKU-aKTHUBHBIC). MOHOMEp, TIOJUMEp, CTPYKTYpPHOE  3BEHO.
HOHHMepI/IBaHI/IH 9THUJICHA KaK OCHOBHOC HAIIpaBJICHUC €T0 UCITIOJIb30OBAHUA.

['eHeTHUECKas CBS3h MEXK/TY KJIACCAMH OPTaHUYECKHUX COCTMHEHHN

IpakTnyeckue 3aHATHS

IIpakTuyeckoe 3ausitue 7 CBOICTBA OPraHUYECKUX COCAUHEHUN OTIEIBHBIX KJIACCOB (TPUBHUAIIbHAS U
MEXIYHapOHAsE HOMEHKIIATypa, XUMUYECKHE CBOMCTBA, CIOCOOBI MOTYUYCHHS): IPEeIbHbIC (ATKAHBI U
LUKJIOAJIKaHbl), HeIpeaebHble (AIKEHbI, aJKWHBI M AJKaJUEHbl) U apoOMaTHYECKHE YTIJIEBOAOPOBI,
CHUpTHl U (peHoIbl, KapOOHOBBIE KUCIOTHI M 3(UPHI, alIbJETUABl U KETOHBI, aMUHBl 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs. 3aJaHus Ha COCTaBICHHE YpPAaBHEHUN XUMHUYECKHX PEaKLHUH C
y4acTHEM OPTaHWYECKUX BEIECTB HA OCHOBAHMH UX COCTaBa U CTPOCHHUS

IIpakTuyeckoe 3ansitue 8 CocraBieHne CXeM peakinuii (B TOM YHCIIE TIO0 MPEIIOKCHHBIM IEMOYKaM
MpEBPAIlCHH), XapaKTepU3YyIOINX XUMHYECKUE CBOMCTBA OPraHUYECKUX COCOUHEHUN OTIEIbHBIX
KJIACCOB, CIOCOOBI WX TMOJY4YeHHs] M Ha3BaHUE OPraHWYECKUX COEAMHEHUN M0 TPUBUAIBHOW WIIH
MEXKTYHapOAHON CUCTEMAaTHYECKOW HOMEHKIIATYPE.

Pemenne mnpakTHUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKMX 3aJaHUl Ha CBOMCTBA OpPraHUYECKHX
COEIMHEHUH OTJICIbHBIX KJIACCOB

JlabopaTopnasi paGora

JlaGoparopnas 3ansaTue Ne 3 «IIpeBpaiiieHus oOpraHu4ecKuX BELIECTB MPU HArPEBAHUM.
ITonyuyenue >THiIEHAa U U3yYEHUE €TI0 CBOMCTB. MOAEIMpPOBAHUE MOJIEKYJI U XUMHUYECKUX IIPEBPALLECHUN
Ha MPUMeEpE dTaHa, STUICHA, alleTHIICHA U JIP.

OK 02
OK 04
K
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Tema 4.3. OcHoOBHOE coaepkaHne OK 01
Unentnuranms Teopernyeckoe ody4eHue OK 02
OpTaHIHCCKUX buooprannueckue coeaunenus. Ilpumenenue u OuoJOrHuYecKas poyib yriueBoaoB. OxucieHue OK 04
BCILCCTB, NX VIJI€BOJOB — MCTOYHHMK OSHEPTrUM JKHUBBIX oOpranu3dmMoB. (O0yiacTé NpUMEHEHUS aMHUHOKHUCIIOT.
SHATCHHC 1 [IpeBpamenuss OenkoB NHUIIKM B opraHu3me. buonormueckue QyHKuM OenkoB. buonornueckue
MPUMCHCHHC B GbyHKIMH )KUPOB. PoJIb OpraHnyecKoi XMMUHU B PEIICHUH MPOOJIeM MUIIEBON O€30MaCHOCTH
ObITOBOIH 1 . | Ponp opraHmdeckoii XMMHMM B pEIICHHMH MpOOJeM HHEPreTHUEcKOl 0e30MacHOCTH, B Pa3BUTUHU
TPOM3BOJICTBCHHOMN MEJMIIMHBI, CO3JJaHUH HOBBIX MaTE€PHaJIOB, HOBBIX UCTOUYHUKOB HEPIUH (aJIbTEPHATUBHBIE HCTOUYHUKU
ACATCIILHOCTH sHeprum). OnacHoCTh BO3JIEHCTBUS HA )KMBBIE OPIraHU3MBbl OPraHUYECKHUX BELIECTB OTAEIBHBIX KJIACCOB
Henoseka (YyrneBomopobl, CHOUPTHI, (PEHONBI, XJOPOPraHUYECKHWE MPOU3BOJHBIC, AIBJIETHIbl U [p.), CMbICIH

1I0Ka3aTelsl NPEAEIbHO TOMYCTUMOW KOHLIEHTpALUU

JlabopaTropHble 3aHATHS

Jladoparopnas 3ansitue Ned4 “Vnentuduxaius opraHndeCcKuX COSTMHEHUI OTIEIbHBIX KJIaCCOB™

Wnentudukanus opraHn4eckux COCJMHEHUHN OTIENbHBIX KJIACCOB (Ha MpHUMEpE allbJEeTHI0B, KpaxMaia,

YKCYCHOM KHCJIOTBI, O€JIKOB U T.II.) C UCIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB U XapaKTEPHBIX

KayeCTBEHHBIX  peakuuid.  JleHarypamuss  Oenka  mpu  HarpeBaHud.  L[BeTHhle — peakuuu

0enkoB.BO3HUKHOBEHHE aHAJIUTUYECKOTO CUTHAllA C TOYKH 3PEHHUS] XUMHUYECKHUX IPOIECCOB MpU

NPOTEKaHUN KaYeCTBEHHOW PEeaKIMU, MO3BOJISIOMIEH HACHTU(PUIMPOBATH MPEIJIOKEHHBIE OPTaHUYECKUE

BEIIIECTBA
Pazpea 5. Kunernyeckue 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XHMHYECKHX PeaKIui
Tema 5.1 Crkopocts | OcHOBHOe coaep:kaHue OK 01
XHMqufKHX TeopeTuveckoe o0yueHue OK 02
DEACHIHH. CKOpOCTh peakuuy, €€ 3aBUCHUMOCTb OT Pa3NUYHBIX (PaKTOPOB: MPUPOJABI PEATUPYIOUIMX BEIIECTB, IIK
;(;Miq:zKZe KOHILIGHTpAllUM PEarupyrolux BEIIECTB, TEMIEPAaTypbl W IUIOIIAAU PEAKIMOHHOW IOBEPXHOCTH.

BHOBECH

TemnoBbie 3 (HEKTH XUMUYECKUX peaKInuid. IK30- U SHTOTEPMHUIECKIE, PEAKIUH.

OOpatuMOCTh peaknuii. XWMHUYECKOEC DPABHOBECHE M €r0 CMEIICHHWE I0f] JEHCTBHEM pPa3IMYHBIX
(akTOpOB (KOHIEHTpALMs PEareHTOB WM MPOAYKTOB PEaKINH, AaBJICHUE, TEMIIEPATypa) Ui CO3JaHHs
ONTHUMAJIBHBIX YCIOBUU MPOTEKaHUsI XUMUYECKUX npoueccos. [Ipunuun Jlelllatense

IIpakTH4eckune 3aHATHA

IIpakTnyeckoe 3ansATHe 9 PemeHue NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHanu3 (aKTOPOB,
BIMAIONIMX Ha WM3MECHCHHME CKOPOCTH XHUMHUYECKOW PEaKIUH, B T.4. C MO3ULUUN DKOJOTHYECKH
11e51eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JACATEIBHOCTH B LENAX COXPAHEHHS CBOETO 3710POBbS
Y OKPYKaIOIIEeH MPUPOTHON CPEJIbI.
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Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUK Ha mnpuMeHeHue npuHiuna Jle-Illatense ms
HAXOXJ/ICHHS HaNpaBJIEHUS CMEILEHUS pPABHOBECHUS XHMHUYECKON peakuuu U aHaiu3 (PaKTopos,
BJIMAIOIHUX HA CMCIICHUC XUMHNYCCKOTI'O PaBHOBCCHU

Pazpea 6. PacTBOpbI
Tema 6.1. OcHoBHoOeE conepxaHue OK 01
Hownstre o TeopeTnueckoe odydeHne OK 02
pacTBopax PacTBOpeHHE Kak (U3MKO-XHMHYecKHii mporiecc. PacTBopbl. CIOCOOBI MPHTOTOBICHUS PACTBOPOB. OK 07
PactBopumocTs. MaccoBasgs nosg  pacTBOpeHHOro BemiectBa. (CMBICH IOKa3aTens IPEnebHO [TK
JOTTYCTUMON KOHIIEHTPAIMU U €T0 UCII0JIb30BAHKE B OLIEHKE 9KOJOTHYECKON O€30MacHOCTH.
[IpaBuia 5KOJOTHYECKH II€IECOO0PA3HOTO TMOBEACHHS B OBITY M TPYIOBOH JEATETLHOCTH B IETSX
COXpaHEHHUsI CBOETO 370POBbsl U OKPYKAIOIIeH MPUPOJHON Cpebl; ONACHOCTh BO3JICHCTBUS HA JKUBBIC
OpTraHu3MbI OITPCACIICHHBIX BCIICCTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI HA PAaCTBOPHI, UCIIOIb3yeMbIE B OBITOBON U
HpOI/ISBO,Z[CTBeHHOI\/'I ACATCIBbHOCTH YCJIOBECKA
Tema 6.2. OcHoBHoOE coiepraHue OK 01
Hccnenopanue JlaGopaTopHble 3aHATHS OK 02
CBOUCTB PaCTBOPOB | JagopaTopnas 3ansTHe Ne 5 «[IpUroToBIeHHE PACTBOPOBY. OK 04
[TpuroTtoBneHne pacTBOPOB 3aAaHHON (MaccoBOM, %) KOHIIEHTpAIUH (C MPaKTHUKO-OPUEHTUPOBAHHBIMU [IK
BOIIPOCAMHM ) U ONPENIETICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTrOTOBJICHHE PACTBOPOB
IIpodeccnonabHO-OpHMEHTHPOBAHHOE COJIePKaHUE (COIePKAHNE MPUKIATHOTO MOTYJIs1)
Paznen 7. XuMmus B 6bITY H IPOU3BOACTBEHHOI 1eATEILHOCTH Ye10BeKa OK 01
Tema 7.1 XuMusa B |QcHoOBHOE coJep:KaHue OK 02
OBITY U
y . |Teopernueckoe o0yyeHue OK 04
MPOU3BOJICTBEHHOM v = = OK 07
NEeSTeNbHOCTH Hoseiimnme AOCTHIKCHUSA XUMHNYCCKOU HAYKU U XUMHUUYCCKOHU TCXHOJIOTHH. Ponp xumuu B OGGCHG‘-IGHI/II/I
HeIOBEKA 9KOJIOTUYECKON, SHEPTETHUECKOW M THIIEBON 0€301MaCHOCTH, Pa3BUTHH MeAUIMHEL. [IpaBuia moncka u K

aHaM3a XUMHYECKOM HWH(POpPMALMU M3 pa3IWYHBIX HCTOYHUKOB (Hay4yHas M YydeOHO-HAaydHas
JUTEpaTypa, CpeacTBa MaccoBoi nHpopmaluu, ceth IHTepHET)

IIpakTH4eckne 3aHATHA

IIpakTnyeckoe 3ansitue 10 Ilomck u aHanmM3 KEWCOB O NPUMEHEHHMM XHMHUYECKHX BEIIECTB H
TEXHOJIOTHH ¢ ydeTroM Oyaymeld mnpoecCHOHATbHON JACSITENIBPHOCTH TI0 TEeMaM: BaKHEHIHe
CTPOUTEJNIbHBIE MaTepUabl, KOHCTPYKIIMOHHBIE MaT€pHaJIbl, KPACKH, CTEKJI0, KEpAMUKa, MaTepUalIbl ISl
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JIEKTPOHUKH, HAHOMAaTepUallbl, TEKCTUJIbHBIE BOJIOKHA, HCTOYHUKUA DSHEPrUH, OpraHUYecKue u
MHUHEpaJIbHbIE YJOOpEHUs, IEKapCTBEHHbIE BELIECTBA, ObITOBAsK XUMHUSL.

IIpakTnueckoe 3ansaTue 11 3ammra:llpencraBneHne pe3ynbTaToB pelIeHHUs KeWCOB B (hopMe MHHHU-
JIOKJIaJla C Mpe3eHTalen

IIpomexyTouyHas aTTecTanMs MO JUCHUILINHE (1] PepeHIUPOBAHHBIN 3a4eT)

Bcero

72
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3. YcaoBus peaju3anuu NporpaMmal 001meo0pa3oBaTebHOH JUCHUIIIMHBI

3.1. TpeGoBaHus K MUHUMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecIeYeHNI0
Peanuzanus nporpaMMbl JUCHUIUIMHBI TpeOyeT HanuuMsl y4yeOHOro KaOHHeTa
XHMMUH, OCHAIIIEHHOTO C COOTBETCTBUHU ¢ npuioxenuem 7 OITOIL.

3.2. UnpopManmnoHHoOe o0ecneyeHne 00yueHmst

Jlns  peanuzanud  TporpaMmbl  OMONMOTEUHBIM  (OHI  OOpa3oBaTEILHOM
OpraHu3aliyd JOJDKEH WMETh TeYaTHBhIC W/WIM DJIEKTPOHHBIE O00pa3oBaTeIbHBIC U
nH()OPMAITMOHHBIE  PECYpChl,  PEKOMEHJIOBAaHHBIE  JUJII  WCIOJb30BAaHHS B
o0pa3oBaTeIbLHOM MPOIECcce, HE CTapIle MSATH JIET C MOMEHTA U3/IaHuUs.
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4. KOHTpOJIb M OLIeHKA pe3yJIbTAaTOB 0CBOEHHs 0011e00pa30oBaTe/IbHOM

JUCIHHUIITNHBI

KoHTpo/ibM oOlleHKA pAaCKPHIBAIOTCS 4Yepe3 AUCIUIUIMHAPHBIE PE3YJbTATHI,
YCBOCHHBIC 3HAHUSA W MPHOOpPETEHHBbIC OOYYAIONIMMKCS yYMEHHWsI, HAlpaBJICHHBIC Ha
dbopmupoBaHue 00X U MPO(ECCHOHATBLHBIX KOMITETCHITU.

Oo6mas/npodeccuonanbHast
KOMIETEHINS

Pa3znen/Tema

THun oeHOYHBIX MEepONPUATHIH

OK 01.

Bribupats cioco6st
penieHus 3a1a4q
npodecCHoHATBLHOM
IeSATEeITbHOCTH
NPUMEHUTEIBHO K
Pa3IHMYHBIM KOHTEKCTaM

P1, Temsr 1.1, 1.2

P 2, Temsr 2.1., 2.2, I1-0/c

P 3, Temnr 3.1., 3.2, 3.3, I1-o/c
P 4, Temr1 4.1, 4.2, 4.3, I1-o/c
P 5, Tema 5.1

P 6, Temsr! 6.1, 6.2, T1-o/c

P 7, Temsl 7.1, I1-0/c

- YCTHBIH OIIpOC;

- TECTUPOBAHHUE;

- caMoCToATeNbHas paboTa;

- IPAaKTHYECKOE 3aHATHE;

- 1abopaTopHOe 3aHATHE;

- nudepeHITMpOBaHHBIN 3a4eT

OK 02. Hcnonp3oBaTh
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaJIn3a U
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHMS 32/1a4

P1,Temal.2

P 3, Temnr 3.1., 3.2, 3.3, I1-o/c
P 4, Temnr 4.2, 4.3, I1-o/c

P 5, Tema 5.1

P 6, Temnr 6.1, 6.2, I1-0/c

P 7, Temsl 7.1, I1-0/c

- YCTHBIN OIpOC;

- TECTUPOBAHHUE;

- camocTosTenbHas paboTa;

- IPAKTUYECKOE 3aHATHE;

- TaboOpaTOPHOE 3aHATHUE;

- muddepeHINPOBaHHBIN 3a4eT

npodecCHOHATbHON

JEATCILHOCTH

OK 04. P 2, Temsr 2.2, I1-0/c - YCTHBIH OTpOC;
D deKTHBHO P 3, Temsr 3.3 - TECTUPOBAHUE;

B3aMMO/ICUCTBOBATh U
paboTath B KOJUICKTUBE U
KOMaH/1e

P 4, Tems1 4.2, 4.3, T1-o/c
P 6, Temsl 6.2, I1-0/c
P 7, Temn 7.1, I1-o/c

- camocTosiTenbHas paboTa;

- IPAKTUYECKOE 3aHATHE;

- TabopaTOPHOE 3aHATHUE;

- i depeHITMPOBaHHBIN 3a4eT

OK 07

CozeiicTBOBaTh COXPAHEHUIO
OKpYKarolleu Cpebl,
pecypcocOepekeHHIO,
IPUMEHSTH 3HaHUS 00
M3MEHEHUH KIIMMara,
IPUHIUITBI OEPEXKINBOTO
MpOU3BOJCTBA, 3P (HEKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX CUTYAIUSIX

P 4, Temrr 4.1, I1-o/c
P 6, Tems! 6.1, I1-0/c
P 7, Temn 7.1, IT-o/c

- YCTHBIN OIpOC;

- TECTUPOBAHHUE;

- camocTosiTenbHas paboTa;

- IPAKTUYECKOE 3aHATHE;

- TabopaTOPHOE 3aHATHUE;

- muddepeHMpPOBaHHbIN 3a4eT

K

P 2, Temsl 21., 2.2, I1-0/c
P 3, Tema 3.1, 3.2, I1-o/c
P4, Tema4.1,4.2, I1-o/c
P 6, Tema 6.1, IT-o/c
P 7, Tema 7.1, I1-o/c

[TK

P2, Temsr 21., 2.2, I1-0/c
P 3, Tema 3.2, I1-o/c
P4, Tema4.1,4.2, I1-o/c
P 5, Tema 5.1, I1-o/c
P 6, Tema 6.1, IT-o/c
P 7, Tema 7.1, I1-o/c

- YCTHBIH OIIpOC;

- TECTUPOBAHHUE;

- caMOCTOATeNbHas paboTa;

- IPAaKTHYECKOE 3aHATHE;

- 1abopaTopHOe 3aHATHE;

- nudepeHITpPOBaHHBIN 3a4€T
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