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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBHIEOBPA3OBATEJIBHOT'O IPE/IMETA «XUMMUS»

1.1. MecTo AUCUMIUIMHBI B CTPYKTyYpe OCHOBHOIi 00pa3oBaTesibHOM
NporpaMMmbl

OO6m1e00pa3oBaTENbHBIA TPEAMET «XHUMHS» SBISETCS O00S3aTEIBHON YacCThIO

0011e00pa30BaTeIHLHOrO KK 00pa30BaTENbHOM MPOTPaMMBbl B COOTBETCTBHUU C

®I'OC CIIO no cnenuansaoctu 40.02.04 FOpucnpynenuus

1.2. Ilesiu ¥ IUIAHMPYeMble pe3yJbTaThl 0CBOEHHS MpPeAMeTa

1.2.1. lean 1 3ag1a4m npeamMera

dopMHupoBaHUE y CTYJICHTOB IPEACTaBICHUS O XHMHYECKOH COCTaBJISIFOIIESH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPa KaK OCHOBBI MPUHATHUS PEIICHUN B KU3HEHHBIX
Y MPOM3BOJICTBEHHBIX CUTYAIMAIX, OTBETCTBEHHOT'O MTOBEICHUS B IPUPOIHON Cpeie.

1.2.2. Ilnmanupyemblie pe3yJabTaTbl OCBOEHHSI 001Ie00pPa30BaTEJIbHOIO
npeamera B coorsercTBUM ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

JImyHOCTHBIE PE3YJIbTAThI pCAJIN3alINH IIPOrpaMMbl BOCITMTAHUA

JIMYHOCTHBIE Pe3yabTAThI peaju3auuu NPorpaMMbl BOCIMTAHUS Koa mu4HOCTHBIX
(1ecKpuNTOpLI) pe3yJbTaToOB
peanuzanuu
nporpamMmsl
BOCHUTAHUA
[TposiBiAOMMNA U JEMOHCTPUPYIOLINKA YBaXKEHUE K JIFOJSAM TPYJa, OCO3HAIOIIUAN JIP 4

LHEHHOCTh cOOCTBEHHOro Tpyaa. CrpeMsmuiicss K (QOPMUPOBAHHMIO B CETEBOU
cpelie TMYHOCTHO U NPO(EeCCHOHATIBHOTO KOHCTPYKTUBHOTO «LIU(POBOTO CIIEAa»

3aboTsmuiics 0 3alKUTe OKPYXKAMIIEeH Cpelpl, COOCTBEHHOW W UyKOH JIP 10
0e30MacHOCTH, B TOM Yuclie TU(POBOH




Kon u IlnanupyeMsbie pe3yJbTaThbl OCBOCHHS THCIUIIHHBI
HAUMEHOBaHU
e

dpopMupyeMBbIX OO6ume JAucuMnyimHapHble

KOMIIEeTeHIH I

OK 01. B yacTH Tpy/10BOT0 BOCIIUTAHUS - BIaJeTh CHUCTEMOW XHUMHYECKMX 3HAHHM, KOTOpas  BKIIOYAeT:
Bri6upats - TOTOBHOCTh K TPYyIy, OCO3HAaHWE IEHHOCTU | OCHOBOIIONATAIONINE TOHATHS (XUMHYECKHIA JJIEMEHT, aToOM, JJICKTPOHHAS
CHoco0bI MacTepcTBa, TPY10Jio0ue; 00o0Js104Ka aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYIIa,
pelIeHus 3a1ad | - TOTOBHOCTh K  aKTUBHOM  JCATEILHOCTH | BAJICHTHOCTH, JJICKTPOOTPHUIATEILHOCTh, CTCIICHb OKUCIICHHS, XUMHYECKas
npodeccuoHan | TEXHOJOTHYECKON U COLMATbHON HANpPaBIEHHOCTH, | CBSI3b, MOJb, MOJSpPHAs Macca, MOJSPHBIA 00bEM, YIJIEPOIHBIN CKeNeT,
BHOM CIIOCOOHOCTh ~MHUIIMHMPOBATh, IUIAHUPOBATh | | (DYHKIIMOHANBHAS TPYIIA, PaguKaj, U30MEpHs, H30MEPhl, TOMOJOTHICCKUI
NESATENIbHOCTH | CAMOCTOSATEIBHO BBIMOIHATh TAKYIO NESTEIBHOCTD; | PSA, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOI- U a30TCOAEPKAIINE COSAMHEHHUS,
NPUMCHHUTEIBH | - HUHTEpPEC K pa3IMYIHBIM cdepam | OMONIOTHMYECKH aKTHBHBIC BEIIeCTBa (YIJIEBOMABI, JKUPBI, OCIKH), MOHOMED,
0 K pa3NU4HbIM | IpoecCHOHANBHOM 1eATENbHOCTH, MOJIMMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYISPHbIE  COEIUHEHUS,
KOHTEKCTaM ORilaleHHe  YHUBEPCAJIbHBIMM  Y4eOHBIMHU | KPUCTAJUIMUECKAsl PELIETKA, TUIIBI XUMHUYECKUX peaKkUUi (OKHCIUTENIbHO-

NMo3HABATEJIbHBIMU JAeHCTBHAMM:
a) 0a30BbIe JJOrHYECKHE JIeHCTBHS !

- CaMOCTOSITENIBHO (bopMynHMpoBaTh u
aKTyalIM3MpoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CYIHCCTBCHHBIﬁ IMPU3HAK WA
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001IeHMS;

- ONpenensaTh LeNu JeATEIbHOCTH,
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHHA,
- BBIABJISITh 3aKOHOMEPHOCTH WM NPOTUBOPEUHUS B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCHUTb KOPPEKTUBBl B  J€ATEIbHOCTD,
OLCHUBATb COOTBCTCTBHUE PE3YJIbTATOB MLCIIAM,
OIICHUBATh PUCKH MOCIIEACTBUHN ACSITEIbHOCTH;

- pa3BUBATh KPCATUBHOC MBIINIJIICHHUEC ITPHU PCUHICHUN
YKU3HEHHBIX TIPOo0IieM

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

3aJaBaThb

BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJO0TEPMUYECKHE, PEaKLIUd HOHHOIO OOMEHa),
pacTBOp, JIEKTPOJIUTHI, HEITEKTPOIUTHI, SJIEKTPOIUTHYECKAsS JUCCOLMALINS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIIMHN, XUMHUECKOE
paBHOBECHE), TEOpPUM U 3aKOHBI (T€OpUs XMMHUYECKOTO CTPOEHUs
oprannueckux BeniectB A.M. byriepoBa, Teopusi 3IJIEKTPOJIUTUYECKON
aucconyanuu, nepuoaudeckuid 3akod .M. MenneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, (aKTOJIOTHMYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJIyYEHUH U O€30M1aCHOM HCIIOJIb30BAHUU
BOXHEUIIMX HEOPraHMYeCKMX M OPraHMYeCKUX BELIECTB B OBITY U
MPAKTUYECKOHN JESITEIbHOCTH YEJIOBEKa;

- YMETb BBIABJISTH XapaKTEpHbIE NPU3HAKK W B3aUMOCBS3b H3YYECHHBIX
HOHSITI/II\/’I, IMPUMCHATH COOTBETCTBYIOIIUEC ITOHATHUA ITPHU OIMIMCAHUUN CTPOCHHUA U
CBOICTB HEOPraHWYECKMX U OPraHMYECKHUX BEIIECTB U UX IPEBpAILECHUM;

BBIABJIATH B3aMMOCB3b XUMHYCCKHX 3HAHWH C IIOHATUAMU u
MPpEACTAaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,

- YMETH HCIIOJb30BaTh HaMMCHOBaHUA XUMHUYCCKUX COG)IHHGHHI;'I
MCKAYHAPOAHOIo  CORO3a TeOpeTI/ILICCKOI\/'I u HpHKHaI[HOﬁ XUMHUHU H

TPUBHUAJIIBHBIC HA3BAHUA BaOKHEHUIITNX BCIIIECTB (3TI/IJ'ICH, AlCTUJICH, INNTMIOCPUH,




- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOM
u MIPOEKTHOMN JIEATEIILHOCTH, HaBBIKAMH
pasperieHus mpooieM;

- BBIABJIATH TNPUYHMHHO-CIICJCTBEHHBIC CBS3H H
aKTyaJII/I3I/IpOBaTB Saﬂaqy, BbBIABHUTI'aTh I‘I/IHOTCSY cc
peIIeHus, HaxOJIUTh apryMeHThI JUIST
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
napaMeTpbl U KPUTCPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHBIe B XO0I¢C peH_IeHI/ISI
3aJ]auyu  pe3yJbTaThl, KPUTHUYECKU OICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3HPOBAThH W3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMCTB HepeHOCI/ITI) 3HAHUSA B HO3HaBaTeJII>HYIO u
NPAaKTUYECKYIO O0JIACTH KU3HEICATCIILHOCTH;

- YMETb HHTETPUPOBATH 3HAHUA W3 pPa3HBIX
IPEeIMETHBIX 00IacTel;

- BbIABUT'ATHb HOBBIC niaeu,
OpPUTHMHAJILHBIC MTOJAX0JIbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BAaHHUS B
MO03HABATEILHOM U COIUAILHON TPAKTUKE

npeniaraTh

denon, Qopmanbaerun, yKCycHas KHCIIOTa, TJIMIUH, YrapHbIA Tas,
YIJICKUCIIBIN Ta3, aMMHUAK, TalleHas U3BECTb, HETAIlICHAs W3BECTh, MUTHEBAS
cola W JPYTUX), COCTABIATH (HOPMYJIbl HEOPraHWYECKHX M OPTaHUYECKUX

BCIIIECTB, YPaBHEHUS XHMHYECKHUX PpEAKIUHA, OOBSICHATH HX CMBICI,
MOATBEPXKIATH XapaKTepHbIE XUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOLIMMH IKCIEPUMEHTAMU U 3aIlMCSIMU YPaBHECHUN XUMHYECKUX
peaKuuii;

- YyMETb YCTaHaBJIMBaTh IPUHAIJIEKHOCTh H3YyYCHHBIX HEOPraHUYECKUX HU
OpTraHU4YCCKUX BCHICCTB K OIMPCACIICHHBIM KJIaCCaM W T'pyIIllaM COGHHHCHHﬁ,
XapaKTepu30BaTh MX COCTAaB U Ba)KHEHIME CBOWCTBA; ONPEAEIATH BHJIBI
XUMHUYECKHUX CBA3€H (KOBaJEHTHAsl, NOHHAsl, METAUINYECKasi, BOJOPOAHAs),
TUIIBl KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KiIacCU()ULIUPOBATh XUMUUECKUE
peaxkuuu;

- copMupoBaTh NIpPEACTaBICHUSA: O XHUMHYECKOM  COCTaBIsIOLICH
CCTGCTBGHHOHaquOﬁ KapTuHbl MHpa, POJM XUMHH B IMO3HAHHUU SIBJICHUI
Opupobl, B (OPMUPOBAHMM MBIIICHUS U KYJIbTYphl JIMYHOCTH, €€
(yHKIIMOHAJIBHOW IT'PAMOTHOCTH, HEOOXOIUMOMN Il PELICHUS MPAKTUYECKUX
3aJja4 M 9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILEHUS K CBOEMY 370POBBIO U
MPUPOAHON CpeliE;

- YyMEThb NPOBOJUTH pacueThl MO XMMUYECKUM (opMyiaM U ypaBHEHHUSIM
XUMHUYCCKUX peaKuMﬁ C HUCIIOJIBb30BaHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHMH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh
CHUCTEMHBIE XMMHMYECKHE 3HAHWS AJI NPUHATHS PELICHUM B KOHKPETHBIX
JKU3HCHHBIX CUTYyalluaX, CBA3aHHBIX C BEIIECTBAMUA U UX IPUMCHCHHUEM

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeacTBa
NIOMCKa,
aHaJM3a u
MHTEPIIPETALNN
uH(pOopMaluu U

B 00.1acTH HEHHOCTH HAYYHOTI'O NO3HAHMSA:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH W OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOT'O Ha Juanore KYJbTYP,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
MOJUKYJIBTYPHOM MUPE;

- COBEPIIEHCTBOBAHUE SA3BIKOBOW M YUTATEIILCKOM

- yMETh IUIAHUPOBAaTh M  BBINOJHATH XUMHUYECKUU  DKCIIEPUMEHT
(mpeBpalieHnss OpPraHWYeCKWX BEIIECTB TP HArPEBaHHWH, IOJTy4YEHHUE
ATUJIEHA U U3YYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIMU HA aJbICTHUbI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy;, JCHarypaius OeJIKOB TIpH HarpeBaHHH,
[[BETHBIC pPEAaKIMH OENKOB, MPOBOJWTH pEaKIUM HOHHOrO OOMeHa,
OTIPENIETISATh CPey BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEaKIMK Ha Ccyabdar-,
KapOoHaT- W  XJOPUA-aHHOHBI, HA KaTHOH AaMMOHUS;  pellaTh
OKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metamel" u "Hemeramisl") B




UH(POPMALIMOHH
bI€ TEXHOJIOTHH
I ¢
BBIMIOJTHEHUS
3a1a4
npodeccuoHal
bHOU
JESITeIbHOCTH

KYJbTYpbl KaK CPEICTBA B3aWUMOJEUCTBUS MEXIY
JIIOIbMU U IIO3HAHUS MUDA;
- OCO3HAHME LEHHOCTU HAYYHOM JEATEIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATh ~ IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/MBUYaJIHO U B TPYIIIIE;

OBjajieHHe  YHHBEPCAJIBHBIMH  y4eOHbIMU

N03HABATEJIbHBIMM el CTBHSIMU:

B) padorta ¢ undopmManmeii:

- BJIaJIETh HABBIKAMH MOJY4YeHHUsS MHPOpPMaLUHU U3
UCTOYHUKOB pAa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYILECTBIIATh MOUCK, aHAINU3, CUCTEMATH3AIMIO U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IUYHbIX BUJIOB U
(bopM npecTaBIeHUS;

- co3JaBaThb TEKCTbl B pa3MuYHBIX (opmMarax ¢
y4eTOM Ha3Ha4yeHus MHGQOpManuu U LEJIeBOH
ayIUTOpUH, BHIOWpas ONTUMAIbHYIO  (GopMy
IPECTaBICHNS U BU3yaIU3alUH;

- OLIEHMBaTb JOCTOBEPHOCTb, JIETUTUMHOCTH
UHpOpMallMK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- HUCMOJb30BaTh CPEACTBA HMH()POPMALMOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B pEeLIeHUH

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPTaHW3AIlMOHHBIX  337a4 ¢ COOJIOJCHHEM
TpeOOBaHUI SPTOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTUEHBI, pecypcocOepeXeHUs, MPaBOBbIX U
THUYECKUX  HOPM, HOPM  HH(OPMAIIMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HaBbIKAMU PACIIO3HABAHUS U 3aIUTHI
uH(popMalu, HTHPOPMAIIMOHHON 0€30MacHOCTH
JUYHOCTH,

COOTBETCTBUHM C TpABWIAMH TEXHUKH OE30MacCHOCTH IpH OOpalieHuH ¢
BEILIECTBaMH U J1a0OpPaTOPHBIM O00OPYAOBAHUEM; IPEICTABISATh PE3YJIBTATHI
XMMUYECKOT0 KCIIEPUMEHTA B (hopMe 3aMHCH YPaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyIHPOBATh BEIBO/IBI HA OCHOBE ATHUX PE3YIILTATOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYIO HH(POPMAIIUIO, TTOIY4aeMYIO U3 Pa3HbIX
HCTOYHHKOB (CpeacTB MaccoBoi MH(popmanuu, cetb HTEpHET U NpyrHe);

- BJAACTh OCHOBHBIMH METOJAaMHM HAYYHOTO IIO3HAHHMSA BEIIECTB U

XUMHUYECKMX  siBIeHUH  (HaOnroneHue,  U3MEpeHHe,  HKCIEPUMEHT,
MOJIEJTUPOBAHUE);

- YyMEThb HPOBOJIUTH pacueTbl MO XMMUYECKUM (opMyjaM U ypaBHEHHUSIM
XUMHYECKMX  peakUuid ¢  HCIOJIb30BaHUEM  (PU3UYECKUX  BEJIMYMH,

XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasibHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHbIE XMMUYECKHE 3HAaHUS JJI HPUHATHS PEIIeHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyalluaX, CBA3aHHBIX C BEIIECCTBAMUA U UX IIPUMCHCHUCM




OK 04.
DddekTuBHO
B3aUMO/JICHCTBO
BaTh U
paborartsb B
KOJUIEKTHUBE U
KOMaH/1e

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

OsJaanenue YHHBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU /Il CTBUSIMH:

0) cOBMeCTHas J1eSITeJIbHOCTD.

- TMOHMMAaThb M MCIHOJIb30BaTh MPEUMYILIECTBA
KOMaHJIHOW ¥ MHIMBUYaJIbHOU paboThI;

- NPUHUMATHh 1M COBMECTHOU JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS IO
€€ IOCTHDKCHHUIO: COCTaBIISITh INIAaH JICHCTBHIA,
pacnpeensaTh pojid ¢ y4eTOM MHEHUIN y4YaCTHHUKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJMHUPOBATb U BBHIIOJHATH pPabOTy B

YCII0BUAX pcajbHOrO, BUPTYAJIbHOT'O u
KOM6I/IHI/Ip0BaHHOFO BBaHMOHCﬁCTBHH;
-  OCyHIECTBJIATH IMO3UTHBHOC CTPATECIHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CHUTYyalUsIX, MPOSIBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaieHHe YHHBEPCAJIbHBIMH PeryJssTHBHbBIMH
AeMCTBUAMMU:

) NpUHSITHE Ce0s U APYTUX JIO/Ieii:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTHUX JIIOIeH
IIPU aHAJIM3€E PE3YJIbTATOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO U MPaABO JAPYTHUX JIIOACH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MHUP C
MO3ULIMU JIPYTOro YeI0BEKa;

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHUYECKUH  SKCIEPUMEHT
(mpeBpailleHusi OpPTraHWYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOIYYCHHE
ATWJIEHA U U3YyYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKLUU Ha albJETUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€NKOB IpH HarpeBaHuH,
[[BETHBIC pEAaKUUU OCNIKOB; MPOBOAUTH pEAKIMM HMOHHOTO OOMeHa,
OTIpEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakllUu Ha cylbdart-,
kapOOHAT- H  XJOPWA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pelIaTh
AKCIIEpUMEHTANIbHBIE 3a7aun 1o TeMaMm "Metawiel" u "Hemeramisl") B
COOTBETCTBUHM C TpaBWIAMU TEXHUKH OE30MaCHOCTH IpH OOpalleHuH ¢
BelleCTBaMH U J1a00paTOPHBIM 0O0OPYJOBAHHEM; MPEACTABIATh PE3YyIbTAaThI
XUMHUUYECKOI'0 SKCIIEPUMEHTA B (JOpME 3aMKUCU YPABHEHUH COOTBETCTBYIOLINX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB




OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepex
EHHUIO,
MIPUMEHSATH
3HaHUS 00
U3MEHEHUU
KJIUMATa,
MPUHIHUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,
3P PEeKTHBHO
efcTBOBAaThH B
YpE3BBIYANHBIX
CUTYyaIUAX

IIK 1.3.
Bnanets
HaBBIKAMH
MOATOTOBKHU
IOPUTUIECKUX
JIOKYMEHTOB, B
TOM YHCIIE C
HCII0JIb30BaHUE
M
UH(POPMALIMOHH
BIX
TEXHOJIOTHUM.

B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S

- c()OPMUPOBAHHOCTb 3KOJIOTUYECKON KYIbTYpHI,
MMOHUMaHUE BIUSAHUSA COLMAJIbHO-3KOHOMUYECKHUX
IPOLIECCOB  HAa  COCTOSIHUE  NPUPOAHOU U
COLMAIBHOW  Cpelbl, OCO3HaHHWE TJI00aTBLHOTO
XapakTepa dKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAHHUE U OCYLIECTBIICHHE JICUCTBUI B
OKpY’KallIllel cpefe Ha OCHOBE 3HaHUS Lenei
YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA;

AKTUBHOE HEMpUSATUE JIEHCTBUN, MPUHOCSIIUX
BpEJl OKPYKAIOIIEH CpeJe;
- yYMEHHE TMPOTHO3UPOBATH HEOIArONPUSATHBIC

DKOJIOTMYECKUE IIOCICACTBUSA NPEAIPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPALLATh UX;

- pacuupenue OIIbITa
3KOJIOTUYECKOW HAIPaBIEHHOCTH;
- OBJI/ICHUE HaBBIKAMH Y4€OHO-UCCIIEI0BATEIbCKO,
MPOEKTHOM U COLIMATIBHOM ESTEIbHOCTH;

JACATCIIBHOCTH

- chopMUpOBaTh TPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHMM SIBJICHUU
OpUpoabl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAIBLHONW TPAMOTHOCTH, HEOOXOIUMOM Ui pPelIeHUs] MPAaKTUYECKUX
3aJ1a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOAHON Cpelie;

- YMeTh COOIOaTh MpPaBHIa YKOJIOTHUECKU IIeTIECO00pa3HOTO MOBEACHUS B
OBITY U TPYAOBOH AESTENLHOCTH B LIENSX COXPAHEHHUS CBOETO 3J0POBbS U
OKPYXKAIOIIe NPUPOJHON Cpelbl;, YYUTHIBATh OIMACHOCTh BO3AEHCTBUS HA
JKUBBIE OPraHU3MBbl OIPEACIICHHbIX BEIIECTB, TOHMMAs CMBICI IOKa3aTells
MpEAEIbHON TONYCTUMON KOHIEHTPALUU




2. CTPYKTYPA U COAEP KXAHUME OBIIEOBPA3OBATEJIBHOI'O

HNPEIMETA «XUMMUA»

2.1. O0bem 1 BUABI Y4eOHOI padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl JHCHUIINHBI 72
B T.4.

OcHoBHOe cojiep:KaHue 64
BT. 4..

TEOpeTUIeCcKoe 00ydeHne 30
MPAKTUYECKHUE 3aHITUS 24
71a00paTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 5

NMPHUKJIATHOT0 MOIYJIA)

BT. U.:

TEOpeTU4ecKoe o0yueHue -

MPAKTUYECKHUE 3aHITUS 6

IpomexxyTounas atrectamus (quddepeHIpOBaHHbIN 3a4eT) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumeHoBaHue Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccHOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyeMble
g ‘beM 4acoB
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3aAHATHS, PUKJIATHON MOTYJIb KOMIIETEHLIMH
1 2 3 4
OcHoBHOE coep:kaHue 64
Pasznes 1. OcHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. OcHOBHOe co/iep:KaHue 4 OK 01
Crpoenue aToMOB
XHMHUECKHIX Teopernueckoe o0yueHue 2
3JIEMEHTOB U y .
npupoaa CoBpeMeHHast Mojelb CTpoeHuss atoma. CHMBOJMYECKHH S3BIK XUMHU. XUMHUYECKUM HIIEMEHT.
XIMIUECKO DOnekTpoHHas KoHurypamnus aroma. Knaccudukamuss XUMHUECKUX DJIEMEHTOB (S-, P-, d-?J'IeMeHTBI).
CBS3H BasleHTHBIE ~ 3JIEKTPOHBI. BaneHTHOCTD. OneKTpoHHas  HpUpPOJAa  XUMHYECKOM  CBA3M. 2
DIEeKTPOOTPUIIATEILHOCTh. BUABI XHUMHYECKOW CBS3M (KOBaJieHTHAs, HWOHHAS, METAJUIMYECKas,
BOJIOPOJTHAS) U CITOCOOBI €€ 00pa30BaHUS
IIpakTHyeckne 3aHATHA 2
Pemenne 3amaHuii Ha MCIOJIB30BAaHHME XWMHYECKOM CHMBOJHMKM M Ha3BaHUM COCAWMHEHUM II0
HOMEHKJIAType MEXIYHApOJHOTO COH3a TEOPETUYECKOM W NPUKIAAHOW XUMUU W TPUBUAIBHBIX
Ha3BaHUU JUIsl COCTABIICHUS] XMMHUUYECKHX (DOPMyJN ABYXAaTOMHBIX COEIUHEHUN (OKCHUIOB, CYIb(UIIOB,
TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUYECKUX COCAMHEHUIN OTJEIbHBIX KJIACCOB. 2
[IpakTrueckue 3aaHusl HA YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOIUYECKUM H3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCJUHEHUU B COOTBETCTBUU C
nojoxxeHueM [leprnonnyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coJiep:kaHue 2 OK 01
[Tepuoanueckuit OK 02
3aK0H M Ta6nmua | IIPAKTHYECKHE 3aHSTHSI 2
.. MenneneeBa
[Tepuonnueckas cucrema xumudeckux sneMeHToB J[.M. MenaeneeBa. ®u3nyeckuii CMbICIT 2
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Ilepnoanueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEUIECTB B COOTBETCTBUH C TOJIOKEHUEM
XUMHUYECKOTro aemeHTa B [lepuonnueckoit cucteMe. MupoBo33peHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Ipornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XHMUYECKHUX DJICMEHTOB.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
3JIeMEHTOB «MeTaNTN4YecKie / HEMETAUTNIECKIE CBOHCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYIECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX BJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MEPUOIMUECKON CUCTEME
xumuueckux asementoB .. MeneneeBa»

Pa3nen 2. XuMu4yeckue peakmuu 10
Tema 2.1. Tumesr OcHOBHOe coep:kaHue 4 OK 01
XUMHUYCCKUX
peaxumii Teopernueckoe o0yueHue 2
Krnaccugukanuys u TUIBI XUMUYECKUX peakluil C yuacTueM HeopraHndyeckux BeiecTB. CocraBieHue
ypaBHEHUH peakIfil COeTMHEHNUs, Pa3JIOKEeHU, 3aMelIeHNs], 0OMEeHa, B T.4. peaKlui TOPeHHUsI,
OKUCJICHUS-BOCCTAHOBJICHHSI.
VYpaBHeHHsI OKUCIIeHHsI-BOcCcTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTENb. 2
CocraBienne u YpaBHUBAHUEC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MCTOIOM BJICKTPOHHOT'O
Oananca. OKHCIUTENbHO-BOCCTAHOBUTENLHBIE PEAKIIUU B IPUPOJIe, MPOU3BOICTBEHHBIX Mpolleccax 1
KHU3HCACATCIbHOCTH OPraHn3MOB
IIpakTH4eckue 3aHATHSA 2
KonnuectBennsie oTHOMIEHUS! B XUMUU. OCHOBHBIE KOJIHMYECTBEHHBIC 3aKOHBI B XUMHUU U PacUeThl IO
YPaBHEHUSAM XUMHUYECKHUX peakuuii. Moyib Kak eIMHWIa KOJMYEeCTBAa BemecTBa. MossipHas Macca.
3aKOHBI COXpaHEHHUsI Macchl M dHepruu. 3akoH ABoraapo. MonspHseli 00beM ra3oB. OTHOCHUTENbHAS 2
IUIOTHOCTE ra3oB. PacyeTsl 1o YpaBHCHHUAM XUMHUYCCKUX peaKum‘/'I C HUCIIOJIB30BaHHUEM MAcCCHI, o0Bema
(HOpMallbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coep:kaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
Teopernueckoe o0yuenue 2
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I JUCCOLIHALIUS U

Teopust 2JIEKTPOIUTHYECKON AUCCOMAaMU. OHBI. DIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiimy MOHHOTO

WOHHBI 0OMEH obmena. CocTaBiieHHE peaklMii HOHHOTO OOMEHa IyTeM COCTaBIEHUS WX MOJHBIX M COKPAIICHHBIX 2
HMOHHBIX YpaBHeHUU. KHCIOTHO-OCHOBHBIE peakiny. 3aJaHusl Ha COCTABJIICHUE HOHHBIX PEaKIUuil
JlaGopaTopHble 3aHSITHSI 2
JIaGoparophas paboTa “THIBI XUMUYECKUX PEaKIUn”.
HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB 5
XUMHYECKHUX peaknuid. [IpoBeneHue peakiinii HOHHOTO OOMEHa, OTpe/IelIeHNe CPEeIbl BOIHBIX
pacTBOpoOB. 3a/1aHUs HA COCTABJICHHE HOHHBIX peakluii
KonTpoabsnas
CtpoeHue BeliecTBa U XUMUYECKUE PEeaKIINU 2
padora 1
Pa3nean 3. CTpoeHue U CBOICTBA HEOPTAaHUYECKUX BelleCTB 16
Tema 3.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIIATYDA 1 Teopernueckoe o0yuenue 2 IIK 1.3
CTpOCHHE .
SR — [Ipenmet Heoprannyeckoit xumun. Knaccudukamus HeopraHmdeckux BemiecTs. [IpocTeie u criokHbIe
p BemecTBa. OCHOBHBIC KIIACCHI CIIOHBIX BEIIECTB (OKCHJIBI, THAPOKCHUIBI, KUCIIOTHI, COJTH). B3anMoCBs3b
BEILECTB
m HEOPraHMYECKUX BEIIeCTB. ATperatHble COCTOsSIHUA BelecTBa. Kpucrannudyeckue u aMmopdHbie
BelecTBa. TUIBI KPUCTALTUICCKUX PEIICTOK (aTOMHAsI, MOJICKYJISIpHASI, MOHHAS, METALITNIECKas ). 2
3aBUCUMOCTh (PM3MUYECKUX CBOWCTB BEUIECTBA OT THUIA KPUCTAIITUNYECKON PEIIETKU. 3aBUCUMOCTD
XUMHYECKOH aKTUBHOCTH BEIIECTB OT BUIa XUMHYECKOH CBSI3H U THIA KPUCTAIUTHICCKON PEIIETKH.
[TprunHBI MHOTOOOpa3us BEIIECTB
IIpakTH4eckue 3aHATHSA 2
HomeHKkaTypa HeopraHM4eCKHX BEIIeCTB: HA3BaHHUE BEIIECTBA UCXOJIS U3 UX XUMUIECKOU (hOPMYITBI
WJIM COCTABIICHUE XUMHUUYECKOW (POpPMYIIBI UCXOS M3 Ha3BaHUs BEIIECTBA MO MEKIYyHAPOTHOM
(MIOIMTAK) nnu TpuBUaJIbHON HOMEHKJIATYpE. 5

Pemienne mnpakTHUeCKUX 3alaHUM MO KJIACCHU(PHUKAIMK, HOMEHKJIAType M XUMHUYECKUM (Qopmynam
HEOpPraHMYECKUX BEILIECTB PA3JIMYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
U3BECTh, HErallleHasl U3BECTh, MUThEBAst COJIA M IPYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMUYECKHX
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BEIIECTB, ONPEACISITh MPUHAMIC)KHOCTh K KJIaccy.
Hcrounnku xumMudeckoi nadopMaliu (CpeicTB MaccoBor HHPOpMaIuu, ceTb IHTEpHET U Apyrue).
[Touck nHpOpMAIUH 110 HA3BaHUSM, HICHTU(UKATOPAM, CTPYKTYPHBIM (hopMyIam

Tema 3.2. ®usuko-| OcHOBHOE coiep:kaHue OK 01
XUMUYECKHE OK 02
CBONCTBA TeopeTuyeckoe o0yueHue TIK 1.3
HEOPraHUYECKHUX .

Mertamiel. O0mue ¢usznyeckue U XUMHUYecKue cBoictBa mMeramioB. CriocoObl mosryuyeHusl. 3HaueHue
petects METaJUIOB M HEMETAJUIOB B IPUPOAEC U KU3HEIACATEIBbHOCTH 4eJloBeKa M opranu3moB. Kopposus

METAJUIOB: BUJIbI KOPPO3HUH, CLIOCOOBI 3alIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. OOmue ¢usnyeckue M XUMHYECKHE CBOMCTBA HEMETaUIoB. THIMYHBIE CBOWCTBA

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

OMOTEHHBIX JIEMEHTOB B MIPUPOJIE

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEILECTB (OKCHJIOB, TMJIPOKCHI0B, KHCIIOT,

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

BBICIINX OKCHJIOB U TUAPOKCUIIOB

IIpakTH4eckne 3aHATHA

CocraBiieHHE YpaBHEHMM XMMHMUYECKHX PEAKLHUM C y4acTUEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX

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

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

XapaKTEePU3YIOLIUX UX CBOKCTBA.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUNl Ha CBOMCTBA, COCTaB, IOJYYCHHE H

0e30MacHOe UCIOJb30BAaHUE BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPaKTHUYECKON

JEeATEIbHOCTH YEII0BEKA
Tema 3.3. OcHoBHOE coaepKaHue OK 01
Nnentuduxanus OK 02
HeOpraHWIeCKHX JlaboparopHble 3aHATHS OK 04
BEIIECTB

JlabopaTtopHas pabota «aeHTHhUKAINS HEOPTAHUYECKUX BEIIECTBY.
Pemenne sKcreprUMEHTaIbHBIX 3a/ad [0 XUMHUYECKHMM CBONCTBAM METaUIOB M HEMETAIJIOB, IO
pacro3HaBaHMIO U TIOJTYYCHUIO COSAMHEHNI METAJUIOB 1 HEMETAJUIOB.
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Nnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIOJIB30BAaHUEM HX (DU3UKO-XUMUYECKUX CBOKCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATUOH aMMOHUS

KonTpoibHasn .
CBoiicTBa HEOPraHMUYECKUX BEIIECTB 2
padora 2
Paznen 4. CTpoeHue ¥ CBOIiCTBA OPraHNYeCKHUX BelleCcTB 24
Tema 4.1. OcHoBHOe coJep:xkaHue 4 OK 01
Kiaccudukanms, TIK 1.3
CTpoeHHE 1 Teopernueckoe o0yueHue 2
HOMCHKIaTypa [TosiBneHue u pa3BUTHE OPraHUYECKON XUMHH Kak Hayku. [Ipenmer oprannyeckoit xumuu. Mecto u
OpraHNHCCKUX 3HaYEHUE OPTAaHMYECKONW XMMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XUMUYECKOE CTPOEHHUE KakK IMOPSIOK COCTUHEHHs aTOMOB B MOJIEKYJ€ COTJIACHO HMX BaJICHTHOCTH.
OCHOBHBIE TTOJIOKEHHSI TEOPUU XHUMHUYECKOTO CTPOCHHS OpraHuuecKux coenuHeHnid A.M. Byrtieposa.
YrnepoaHblii CKEeNeT OpPraHu4ecKo MOJEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTpOEHMS MOJIEKYJ. MI3oMepusi U U30MepHI. 2
[lonstne o QynkuuoHanbHoi rpynne. Panukan. IlpuHnunel KiacCUpUKAMM  OPTaHUYECKUX
coeanHeHW. MexayHapoaHash HOMEHKIATypa ® OPUHIUIB  HOMEHKIATYPhl  OpTaHMYECKHX
coequHenuil. IloHsaTe 00 a3oTcolepX aluX COEAMHEHUSX, OMOJOTMYECKH AaKTHUBHBIX BEIECTBAX
(yrneBomax, xupax, Oenmkax H Jp.), BBICOKOMOJIEKYJISIDHBIX COEIWHEHHAX (MOHOMEp, IOJIMMeEp,
CTPYKTYpPHOE 3BEHO)
IIpakTH4eckue 3aHATHSA 2
HomeHnknarypa OpraHMYecKMX COCIMHEHHH OTAENBHBIX KIIACCOB (HACHIIICHHBIC, HEHACHIIIEHHBIE U
apOMAaTUYeCKUEe YIJIEBOJOPO/bI, CIIUPTHI, (PEHOJIBI, allbAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHHE TIOJMHBIX W COKpAIIEHHBIX CTPYKTYPHBIX (DOpPMyNT OpraHMYecKHX BEIIECTB OTIENBHBIX 5
KJIaCCOB, WCIOJNBb3Ysl WX Ha3BaHUS MO CHCTEMaTHMYECKOW W TPUBHAIBHOM HOMEHKIAType (ITHUJIEH,
aneTuiIeH, TuIepuH, (eHon, (GopmanbAerul, YKCyCHas KHCJIOTa, TIWIMH). PacdeTsl mpocreniei
(bopMyIIbI OpraHMYECKOM MOJIEKYJIbI, HCXO/IS U3 3JIEMEHTHOT0 cocTaBa (B %)
Tema 4.2. OcHoBHOe coaep:xaHue 12 OK 01

15




CBoiicTBa
OpTraHUYECKHUX
COCTUHEHUN

TeopeTuyeckoe o0yueHue

@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCU(UKALMU ¥ HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMYECKUH psa U oO1as popmyria; U30MepHus;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI OTYUYEHHUS):

— TpeJebHbIe YIIIeBOAOPOIbI (AIKaHbl U IMKJIOANKaHbl). ['opeHrHe mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHMKOB TEILJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YTIIEBOJAOPOI0B, HAXOXKICHHUE B
MPUPO/JIC U TPUMEHEHUE AIKAHOB;

— HempenenbHble (AJKEHbI, aJKWUHBl W alKaJUCHBI) W apoMaTHYeCKHe yrieBojaopoiabl. [opeHue
aleTuJIeHa KaKk KICTOYHUK BBICOKOTEMIIEPATypPHOTO TIJIaMEHU JJI CBAPKHU U PE3KU METAJLIOB

— KHUCIIOPOJICOCpKAIINE COSAMHCHUS (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI U A(DUPBI, alTbIACTUIBI
U KETOHBI, >KHUPBL, YraeBonbl). [IpakThueckoe NpPUMEHEHHWE STWICHIVIMKOINS, TIIMLEpHHA, (eHo’a.
[Ipumenenne Qopmanbpaernaa, ameraibJeTHAd, YKCYCHOH KHCIOThL. MpUla Kak COJU  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIME CBOKWCTBA MbLja

— a3oTcojepXkalllie COoeIuHEHUs (aMMHBI M aMHUHOKHUCIOTHI, Oesku). BbicokoMouekymsipHbie
COeIMHEHUS (CMHTETHYECKHE M OMOJIOTMYeCKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[TonuMepu3sanus 3THIEHA KAK OCHOBHOE HAIIPABJIICHUE €r0 UCIIOIb30BaHUS.

I'eneTnyeckas cBA3b MEXKAY KJIaCCAMH OPraHUYECKUX COCIUHEHUM

HpaKaneCKue 3aHATHSA

CBoiicTBa OpraHMYEeCKMX COEIMHEHUN OTAEIBHBIX KIJIACCOB (TpUBHAIBHAS U MEXIyHapoJHas
HOMEHKJIaTypa, XMMUUYECKHE CBOICTBA, CIIOCOOBI MOJIyUYEHUs): peebHble (aJKaHbl U LIUKJIOAJIKaHbI),
HenpeJenbHbIe (AJKEHbI, aJIKUHBI U aJIKaJHEHbl) U apOMaTHYECKUE YTIIeBOJOPO/bI, CIIUPTHI U (PEHOIBI,
KapOOHOBbIE ~ KHCIOTBI MU 3(QUpPbI, adbAETHIbl M  KETOHbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPDHBIE COEIUMHEHUS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUN XMMMUYECKHUX DEaKIHUH C
y4acTHEM OPraHUYECKUX BEIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHHUS

CocraBreHne cxeM peakuuii (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUH OTHIENbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YeHHs W Ha3BaHME OPraHMYECKHX COEJUHEHUIH MO TPUBHAJIBHOM WIJIM MEXIyHApOJHON
CUCTEMATUYECKON HOMEHKJIIATYPE.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJlaHMi Ha CBOWCTBA OPTraHUYECKUX

OK 02
OK 04
IIK 1.3
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COC,Z[I/IHGHI/Iﬁ OTACJIbHBIX KJIaCCOB

JlabGoparopHasi pabdora

JlabGopaTopHas pabota “IIpeBparieHus OpraHuYeCKUX BEIIECTB IIPH HArpEeBaHUH'".
ITonyyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoaeInpoBaHue MOJIEKY)I U XUMUYECKUX MPEBPALCHUN
Ha [IpUMEpE 3TaHA, STUJICHA, alleTUIICHA U Jp.

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
MIpUMEHEHHUE B
OBITOBOH U
MIPOU3BOCTBEHHOMN
EeSITENTbHOCTH
YyeJIoBeEKa

OcHoBHOe coaepkaHue

Teopernueckoe o0yueHue

buoopranuueckue coenuHeHus. IlpumeHeHune u Ouosjoruuyeckas poJib yrieBojoB. OKucCIeHHE
YIJIEBOJOB — MCTOYHUK OHHEPruM JKUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT.
[TpeBpamienust OenkoB muuiM B opraHusMme. buonormdeckue QyHkuuu OenkoB. buonormueckue
¢GyHKIMY KUPOB. Pob OpraHnveckoil XuMuM B peIeHUH Mpo0IeM MHUIEBOi Oe30MaCHOCTH

Ponp opranumueckoil XMMUM B pEHIEHUHM NPOOJEM SHEPreTUYecKod O€30MacCHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/IaHUM HOBBIX MaTEpUaIOB, HOBBIX HCTOUHUKOB SHEPIUu (aJIbTepHATHUBHbIE UCTOUHUKU
sHeprum). OnacHOCTh BO3CHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OT/AEIbHBIX KJIACCOB
(YyriaeBoJopoAbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIEC, albAETHABI U JIp.), CMBICI
ITOKa3aTelIsl MPEAeIbHO TONyCTUMON KOHIIEHTPALUH

JlabopaTopHble 3aHATHUS

JIaGopartopHas pabota: “UneHTuukanus opraHMuyeckKiuX COeAMHEHUH OTIEIbHBIX KJI1acCOB™
WNnentudukanus opraHMuecKUX COeIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJeruI0B, KpaxMasia,
YKCYCHOM KHCTOTHI, O€IKOB W T.I.) C WHCIOJNb30BaHUEM HX (U3UKO-XMMHUYECKUX CBOICTB U
XapaKTepHBIX KayeCTBEHHBIX peakuuid. [leHarypanus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu
OenxoB. BO3HMKHOBEHHE aHATUTHUYECKOTO CHTHAJA C TOYKH 3pEHHs] XMMUYECKHX IPOLECCOB IPH
MPOTEKaHUN KaYECTBEHHON PeaKIiK, MO3BOJISIONIeH HASHTUPUIMPOBATH MPEAJI0KEHHbIE OPraHNYeCKUe
BEILECTBA

KonTposabnas
padora 3

CrpykTypa 1 CBOMCTBa OPraHN4YECKUX BELIECTB

OK 01
OK 02
OK 04
IIK 1.3
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Pazpea 5.

Kunernueckue u TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX peaKkuuii

CkopocTh OcHoBHOe coJep:xkaHue OK 01
XUMHAYECKUX OK 02
pEaKIuii. IIK 1.3
XHUMHYECKOE
paBHOBecHE
TeopeTuyeckoe o0yueHue
CKOpOCTh peakifK, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOJBI PEATHPYIOUIUX BEIECTB,
KOHILIGHTPAllUW PEarupyrouiux BELIECTB, TEMIEPAaTypbl W IUIONIAJAM PEAKUMOHHON IOBEPXHOCTH.
TemmoBsie 23 (HEKTH XUMUYSCKUX PEAKIIU. DK30- ¥ SHIOTCPMHUICCKHE, PCAKIIHH.
OO6parumocTh peakiuid. XUMHUYECKOE PaBHOBECHE W €ro CMEIIEHHWE I0J] JICWCTBHEM pPa3IMYHBIX
($akTOpoB (KOHIIEHTPAIHS PEAareHTOB HIIM MPOYKTOB PEAKIINH, JaBIICHUE, TEMIIEPATypa) IS CO3IaHUS
ONTUMAJIBHBIX YCIIOBUM ITPOTEKAHUS XUMUUECKUX ITpoueccoB. [Ipuniun Jle [larense
IIpakTH4eckne 3aHATHA OK 01
o OK 02
Pemrenue mnpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHU Ha aHadu3 (PAKTOPOB, BIMSIONIUX HA H3MEHEHUE TIK 1.3
CKOPOCTH XMMHUYECKON pEeaKiuu, B T.4. C MO3HIIMNA IKOJIOTUYECKHU 1IeIeCO00pa3HOro MOBEACHUS B OBITY )
Y TPYJIOBOM JIEATETHHOCTH B LIEJISX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOMIEH TPUPOTHON CPEIBI.
Pemrenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aaHUM Ha mnpuMmeHeHue npuHuuna Jle-Illarense s
HaxOXXJICHUS HaINpaBJIEHUsS CMEIIEHUsS pPaBHOBECHUS XUMHUYECKOW peakuuu W aHaiu3 (HaKTopoB,
BIIMAIONINX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS
Pazneu 6. PacrBopbI
Tema 6.1. OcHoBHOe coaep:kaHue OK 01
TToustie o OK 02
pacTBOpax Teoperuueckoe o0yueHue OK 07
IIK 1.3

PactBopenue kak (usmko-xumuueckuii mporecc. PactBopsl. CrocoObl MPHUTOTOBJIICHUS PAaCTBOPOB.
PactBopumocth. MaccoBass jofisi  pacTBOpeHHOro BemecTBa. CMBICT TOKa3aTens MPeaeibHO
JOMYCTUMOMN KOHIIEHTPAIMH U €0 UCIIOJIh30BAHUE B OIICHKE IKOJIOTHYECKOI 0€301MacHOCTH.
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[IpaBmia SKONOTHYECKU I11€71€CO00pa3HOr0 MOBEACHUS B OBITY U TPYIOBOM NEATEIBHOCTH B IIENSAX
COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIHONU CPEelibl; OMACHOCTh BO3JECHCTBUS HA KUBbBIC
OpraHu3Mbl OIPEAEIEHHBIX BELIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHU Ha PacTBOPHI, UCIIOJIb3yeMble B OBITOBON U
MIPOU3BOACTBEHHOM JIESTEIBHOCTH YEJI0OBEKA

Tema 6.2. OcHoBHOE coep:KkaHue OK 01
HccnenoBanue OK 02
CBOMICTB pacTBOpOB .Haﬁ()paTOprIe 3aHATHA OK 04
IIK 1.3
JlaboparopHast pabota «IIpuroroBieHHE pacTBOPOBY.
[IpuroroBneHnne pacTBOPOB 3aaHHON (MaccoBO#, %) KOHIIEHTpaIUU (C MPaKTHKO-OPUEHTUPOBAHHBIMHU
BOIIPOCAMHM) U OIIPE/ICTICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemrenue 3a1ay Ha TPUTOTOBJICHUE PACTBOPOB
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:kaHMe (coep:KaHue MPUKJIATHOTO MOTYJIsl)
Pa3nen 7. Xumusi B 6bITY H IPOM3BOACTBEHHOI IeATEILHOCTH YeJI0BeKa OK 01
OK 02
Xumusi B ObITY | OcHOBHOE COflepkanue OK 04
MPOU3BOACTBEHHOMN
p OK 07
JeATeIIbHOCTH Teopernueckoe o0yueHue
YyeloBeKa IIK 1.3

Hogeiimme nocTukeHns XUMHUYECKOW HAYKU U XUMHYECKOW TeXHOJOTUH. Poiib XuMuu B o0ecrieueHun
HKOJIOTMYECKOH, SJHEPTeTUYECKOM U MUIIEBOM 06€30MacHOCTH, pa3BUTUU MeAUIMHEL. [IpaBuna noucka u
aHaJgn3a XUMUYECKOW HWHGOpPMAIMU U3 pPa3TUYHBIX HCTOYHHUKOB (Hay4yHas M Yy4eOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoii nH(popManuu, cetb UHTepHEeT)

HpaKaneCKue 3aHATHUSA

ITonck m aHanM3 KEMCOB O MPUMEHEHWM XMMHYECKUX BEIIECTB W TEXHOJIOTHH C y4eToM Oymaymien
npodeccHOHATBHOM ~ MEATEeIBbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENIbHBIE  MaTepHallbl,
KOHCTPYKIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaiabl g DSJIEKTPOHUKH,
HAaHOMAaTEpHasbl, TEKCTUJBHBIE BOJOKHA, WCTOYHHKHA OHEPrUU, OPraHUYECKUE U MHUHEPAIbHBIE
yA0OpeHus, JICKaPCTBEHHBIE BEIIECTBA, OBITOBAST XUMHUS.

3amura: [IpencraBienue pe3yabTaToB pelIeHus KelicoB B opMe MUHU-I0KIIA/1a C Tpe3eHTaluen
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IIpoMe:xxyTouHasi aTTecTalUs M0 TUCHUILIMHE (3a4eT)

Bcero

72
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3. YCJIOBUSA PEAJIMZALIUU ITPOTI'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O ITPEIMETA

3.1. TpeOoBaHMs K MATEPUATbHO-TEXHUYECKOMY O0ecreYeHuIo

OcBoenue mporpammbl yueOHoM auciumuiuabl Q1,12 Xumusi npegnoaraet
HaJIM4Me B MPOQPECCHOHAILHON 00pa30BaTEIbHOM OpraHu3aluu, peaau3yrouei
00pa3oBaTesbHYIO MPOTpaMMy CpeIHEro O0IIero oOpa3oBaHus B Mpejiesax OCBOSHUS
OIIOIT CIIO Ha 6a3e ocHOBHOrO oOIIEro o00pa3oBaHUs, y4yeOHOro KaOuHeTa
€CTECTBEHHOHAYYHBIX JUCIUTUIMH.

O6opynoBaHne KaOHUHETA:

Komriekr yueOHOW Mebenmm mjis oOydarommxcs, padodee MECTO Y4YUTes,
JIOCKa, MYJbTUMEIUAHBIN IPOeKTOp, 00opynoBanHoe [1K.

B Ooubnuoteunsiii GoHI BXOAAT YUYEOHUKH, Y4€OHO-METOAMYECKHE KOMILJIEKTHI
(VMK), of0ecneuuBatomue ocBoeHue yuyeOHou aucummuimabl OJ1.12  Xumus,
PEKOMEHIOBaHHBIC WJIM JIOMYIICHHBIC IS WCIOJB30BAaHUS B MPO(EeCCHOHATHLHBIX
00pa30BaTENbHBIX OPTaHU3ALMAX, PEATU3YIONIMX O00pa30BaTEIbHYIO MNPOrpamMMy
cpeaHero obmero oOpaszoBanuss B mpenenax ocBoeHus OIIOII CIIO Ha 6aze
OCHOBHOTI'O 00IIIETO 00pa30BaHMs.

bubnmuoteunsit  QoHxg  MOXKET  OBITH  JIONOJHEH  DHIUKIIONEAUSIMH,
CIIPaBOYHHUKAMU, HAYYHON M HAYUHO-TIOMYJISIPHOM JIUTEpATypOH.

B mpomecce ocBoenuss mporpammbl  yueOHo# nucuurmiinabl OJ[. 12 Xumus
CTYIIEHTBl JOJDKHBl HMETh BO3MOXKHOCTH JIOCTyNa K DJEKTPOHHBIM Y4YEOHBIM
MaTepHaiaM.

3.2. UudopmannoHHoe odecneyeHue 00yueHust

Ilepeyenbs pexkomeHayemMbIX Yy4yeOHbIX u3AaHuH, WMHTEpHeT-pecypcos,
AOIOJTHUTEIbHOM JIUTEPATYPHI

OcCHOBHBIE HCTOYHUKH

1. JIynetiko, T. I'. Xumus : yueonuk nus CIIO / T. I'. JIynetiko, O. B. [Ig670, E.
A. PemernukoBa. — 2-e¢ uza. — CapatoB, Mocksa : [IpodobpazoBanue, Ait [Tu Ap
Menua, 2024. — 308 c¢. — ISBN 978-5-4488-1955-1, 978-5-4497-2852-4. — Tekcr :
AJIEKTPOHHBIN // DNEeKTpOHHBIN pecypc 1udpoBoil oOpasoBatenbHON cpenbl CIIO
PROFo6pazoBanue.

JlonoJTHUTeIbHbIE HCTOYHUKH

2. Heuaes, A. B. Xumus : yuebnoe nocooue ans CIIO / A. B. Heuaes ; nog
penakuueir M. TI'. HMBanoBa. — 3-e wm3a. — CaparoB, ExarepunOypr
[IpodobpazoBanue, Ypanbckuii henepanbubiii yauepcutet, 2024. — 110 ¢. — ISBN
978-5-4488-0467-0, 978-5-7996-2818-5. — TekcT : 37€KTPOHHBINA // DIEKTPOHHBIN
pecypc mudposoit odbpazoarensHoit cpeasl CIIO PROFob6pa3oBanue.

HNuTepHer-pecypcenl

www. pvg. mk. ru (onummnuana «I[lokopu BopoObeBbI TOpbI»).

www. hemi. wallst. ru (OGpa3zoBaTenbHBIN CaUT AJISI MIKOJBHUKOB «XHUMHUSD»).
www.alhimikov.net (OOpa3oBaTenbHbII CAUT JIJIs1 IIIKOJILHUKOB).
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www. chem. msu. su (OnekTpoHHass OMOTMOTEKA MO XUMHH). WWWw.enauki.ru
(MHTEepHET-U3IaHue TSl yauTene « ECTecTBeHHbIE HAyKny).
WwWw. 1september. ru (MmeTommueckas razeta «llepBoe ceHTIOps).
www. hvsh. ru (kypHan «Xumus B MIKoJe»). Www.hij.ru (OkypHan «XuMHS H
KU3HBY» ). www.chemistry-chemists.com (3JIeKTpOHHBIN KypHaT « XUMUKH U XUMUSD» ).
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOI'O ITPEIMETA

KOHTpOJ'H) N OICHKA PE3YyJIbTATOB o6yquH>1 OCYHICCTBIECTCA IPLIIOAaBaTCICM

B IIPOHCCCC

IMPOBCACHUA IMPAKTHYCCKUX

3aHIATUU U

Ja00paTOpPHBIX  padoT,

TCCTUPOBAHHA, a4 TAKIKC BBIIIOJIHCHHUA O6yIIaI-0HII/IMI/ICSI HHAWBUYAJIBbHBIX 3aﬂaHHﬁ,

IIPOCKTOB, I/ICCJ'IGI[OB&HPIﬁ. PCBYJII)T&TBI o6yquH;1 OIIpCACIIAIOT, 4YTO 06yqa}0mﬂec;1

JIOJDKHBI 3HAaTh, MOHUMAThb W JEMOHCTPHPOBATH II0 3aBEPHICHUHM H3YyUCHUS
JOUCHUTIIIAHEL.
Ne | OK/IIK | Moayas/Pa3nen/Tema | Pesyabtar 00yueHus Tunst Oueﬂoqﬂub -
MeponpusiTHii
| OcHOBHOe coep:kaHue
1 Pa3znen 1. OcHOBBI ®opuyiposars
0a30Bble MOHATHS H
CTpOeHNs BelllecTBa
3aKOHBI XUMHH
1.1 |OKO01 CrpoeHue aToMOB Cocransars xumuueckue |1. Tect «Ctpoenue aToMoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHUN B |XUMHUYECKUX IJICMEHTOB U
Y IPUPOJIa XUMHUECKOU |COOTBETCTBUU CO IPUPOJA XUMUYECKOUN CBSI3M.
CBSI3U CTENIEHBIO OKUCIICHUS 2. 3agaun Ha COCTaBJICHUE
XUMUYECKUX DJIEMEHTOB, |XUMHUYECKHX (HOopMyI
WCXO/IS U3 BaJICHTHOCTH U |IBYXaTOMHBIX COSTUHEHUN
ANEKTPOOTPHUIATETFHOCTU |(OKCUIOB, CYNb()HUIOB, TUAPUIOB
U T.1L.).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUW COCMHEHUH 110
HOMEHKJIATyp€ MEKTyHapOIHOTO
COI03a TEOPETUYECKOUN 1
MIPUKJIATHON XUMHH U
TPUBHAIIbHBIX HA3BaHUU IS
COCTaBJICHUS] XUMUYECKUX
(hopMyI IBYXaTOMHBIX
COeTMHEHUH (OKCHUJIOB,
Cynab(GUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTAaHMYECKUX
COCTMHEHHH OTIENHHBIX KJIACCOB
1.2 | OK 01 [Tepuoanueckuii 3aKoH u|XapaKTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 |rabnwuma JI.N. XUMHUYECKHE JICMEHTBI B |HEMETAJUTMYECKUE CBOMCTBA,
MenneneeBa COOTBETCTBHUH C UX 3JIEKTPOOTPHUIIATETHFHOCTD U
MOJIO’KEHUEM B CPOJICTBO K 3JIEKTPOHY
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

MIEPUOUYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
.. MenneneeBa

XHMHYECKHUX IJICMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEPUONYECKON CHUCTEME
XUMUUYECKUX 3yiemenToB J[. 1.
MeHnpaeneeBay.

2. IIpakTryeckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB U NIEPUOJUYECKUM
N3MEHEHHEM CBOMCTB
XHMUYECKHX DJIEMCHTOB U HX
COCIUHCHHI B COOTBETCTBUH C
nosioxkenueM Ilepuonnueckon
CHCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTePU3ALMNI0 XUMHUYECKUX
9JIEMEHTOB: «MeTtaminyeckue /
HeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
NEPUOINYECKON CUCTEME
XAMUYECKHUX DJIEMEHTOB

J.1. MenneneeBa»

Pa3zgen 2. XumMunueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHUYECKHX peakumi

KonTpoabHnas pabora
«CTpoeHue BelecTBa u
XMMHYeCKHe peaKkium»

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peakuui

CocTaBnsTh peakuuu
COCIMHEHUS, PA3JI0KEHUS,
oOMeHa, 3aMeIleHu,
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3agaun Ha COCTaBJICHHE
YPaBHEHUH PEaKIUN:

— COEUHEHMS, 3aMEICHUS,
pasnoxeHusi, o0OMeHa,

— OKHMCIIMTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUN C
HCIIOJIE30BAHUEM METO/1a
ANEKTPOHHOTO OaiaHca.

2. 3agaun Ha pacyeT MacChl
BEILECTBA WJIH 00BEMA
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
ra3oB M0 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, MAacce WU 00BEMY
OJIHOTO U3 Y4acTBYIOLIUX B
peaKIu BEUIECTB; PacuEThI
Macchl (00bEMa, KOTM4ecTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DIIEKTPOJIUTHYECKAS CocTaBisiTh ypaBHEHUS 1. 3aganus Ha cOCTaBIICHUE
JUCCOLIMAIMS M HOHHBIA |XUMHYECKUX PEaKIHU MOJICKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOTO 0OMeHa C peaxIuii ¢ yaacTueM KHUCIIOT,
y4acTUEM OCHOBaHUH U COJIEH,
HEOPraHUYECKUX BEIIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turbl
XUMHUYECKHUX peakiuii”

3 Pa3nen 3. Ctpoenue u |HcciaenoBats crpoenue u|Konrpoabnas padora
CBOMCTBA CBOMCTBA «CBoiicTBa HEOPraHUYECKHUX
HEOPraHHYeCcKUX HEOpPraHu4ecKUux BelleCTB»

BellecTB BellecTB
3.1 | OK 01 Knaccugukanus, Knaccudunuponatsb 1. Tectr «<HomeHknaTypa u
I1K.. HOMEHKJIaTypa U HEOpraHUYECKHe Ha3BaHHWE HEOPTaHUUYECKUX
CTpOEHHE BELIECTBA B COOTBETCTBUHU |BEIIECTB UCXO U3 UX
HEOPraHUYECKUX C UX CTPOEHUEM XUMHUYECKOH (OPMYIIbI UITH
BEIIECTB COCTaBJICHHE XUMUYECKON

(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILIECTBA I10 MEXIYHAPOIHOU
WJIY TPUBUAIBHOU
HOMEHKJIaType».

2. 3ajaum Ha pacyeT MacCOBOM
JIOJU (MacCChl) XUMHUECKOTO
JJIeMeHTa (COeIMHEHMs) B
MOJIEKYJIe (CMecH).

3. [IpakTryeckue 3aJaHus 1o
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOpPraHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

4. IIpakTuyeckue 3aaHus Ha
OIIpEeAEIEHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

3aBUCHUMOCTH BU/Ia XUMHUECKOMH
CBSI3M U TUIIA KPUCTAJUINYECKOM
peueTku

3.2

OK 01
OK 02
I1K...

DHU3HKO-XUMUYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BCIICCTB

VcranaBanuBarth
3aBHCUMOCTH (PH3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHUYECKHUX BEILIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAK)Ke TUIIa
KPUCTAJUTMYECKOM
peleTKu

1. Tect «Ocobennoctu
XUMHUYECKHX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3ajaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX pPeaKIni
C Y4acCTHEM IIPOCTHIX U CIO0KHBIX
HEOPTraHWYECKHUX BEILLECTB:
OKCHJIOB METAJJIOB, HEMETAJUIOB U
aM(}OTEpHBIX AIEMEHTOB;
HEOPTraHWYECKUX KHUCIIOT,
OCHOBAaHMHU M aM()OTEPHBIX
THUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX UX
CBOICTBA U CIIOCOOBI OTYYEHHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUUECKUE 3aaHusl Ha
CBOMCTBA U ITOJIy4YEHHUE
HEOPTraHUYECKHUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPTraHUYECKHUX
BEIIECTB

Uccnenosars
KAQU4CCTBCHHBIC peaKIII/II/I
HeOpFaHI/IqGCKI/IX BCIICCTB

1. ITpakTHKO-OPUEHTUPOBAHHBIE
3aJIaHUS 110 COCTABIICHUIO
XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPTaHMYECKHUX BEIICCTB,
UCTIONB3YEMBIX JIJISI KX
UACHTU(DUKAIIH.
2.JIaGopatopHas pabora:
“Unentuduxarms
HEOPTraHWYECKHUX BEIIECTB”

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHN4YecKux
BelleCTB

Hccaenosarb cTpoeHue u
CBOICTBA OPraHNYeCKHUX
BelIeCTB

KonTtpoabsnas padora
«CTpoeHue u cBOMCTBA
OPraHn4€CKUuX BEIIECTB»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

4.1

OK 01
I1K...

Knaccudukanus,
CTPOCHUE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

Knaccudunuposars
OpraHMYecKue BEllecTBa B
COOTBETCTBUH C UX
CTpPOEHUEM

1. 3amaHust Ha COCTaBJIICHUE
HA3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAILHON WIH
MEXKIYHAPOIHOU
CUCTEMATUYECKON HOMEHKJIIATYpE.
2. 3ajaHus Ha COCTaBJIEHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEIIECTB
OTJICIbHBIX KJIACCOB.

3. 3ajauM Ha onpezaeneHue
npocteiien GopmMyIbl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IIK 1.3

CBolicTBa OpraHUYECKUX
COCIMHEHU I

VYcraHaBiuBaTh
3aBUCUMOCTh (PU3HUKO-
XUMHUYECKUX CBOMCTB
OpPraHUYEeCKUX BELIECTB OT
CTPOEHUS MOJIEKYII

1. 3ajaHus Ha cOCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX PEaKIUH
C y4aCTUEM OPTraHUYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOEHHUS.

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUM XMMHUUYECKUX PEAKIIUH,
WJUTFOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINA U
TEHETUYECKOMN CBSI3HU
OpPraHUYECKUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3aa4uu Mo
YPaBHEHUSIM PEAKLM C ydacTHEM
OpPTraHUYECKUX BEIIECTB.

4. Jlaboparopnas paboTa
“IIpeBpallieHUs OPraHUYECKHX
BEILIECTB IIpX HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
I1K...

Nnentudukanus
OpTaHWYECKUX BEIIECTB,
UX 3HAYCHUE U
MPUMEHEHHE B OBITOBOM
Y IPOU3BOACTBEHHOM
JIeATETbHOCTH YeJIOBEKa

Uccnenosarts
KAa4CCTBCHHBIC peaKI_[I/II/I
OpraHUYECKUX
COEIMHEHHH OT/IEIBHBIX
KJIaCCOB

1.IIpakTUKO-OpHEHTHUPOBAHHBIE
3a/TaHMs TI0 COCTABJICHUIO
XUMHYECKHUX PEAKIHiA ¢ yJacTHEM
OpPTaHUYECKUX BEIIECTB, B T.4.
WCTIOJIb3YEMBIX /IS UX
UICHTH(PUKAIUHT B OBITY U
MTPOMBIIIJICHHOCTH.
2.JIaboparopnas pabdora:
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
“UnenTuduKanus opraHndecKux
COEIMHEHUN OTAEILHBIX KJIaCCOB”’
3) Paspean S. Xapakrepu3oBaTh
Kuneruueckue u BJIMSIHHE PA3JINYHBIX
TepMoaAMHAMUYecKHe |(PaKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peaKiuii
XHMHYECKHX peaKkuuid
5 [OKO0l CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBAHHBIC
OK 02 |peaknuii. XuMHYECKOE |BIUSHUE KOHIICHTPAIIMM  |TEOPETUUYECKUE 3aJaHHs Ha
[IK 1.3 |paBHOBecue pearupyromux BeImecTB U |aHaIu3 (PaKTOPOB, BIUAIONIUX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XMMHYECKUX PEAKIUN peakuuu. [Ipaktuko-
XapaxkTepus3oBaTh OPUEHTUPOBAHHBIC 3aJJaHUS HA
BIIMSIHUE U3MEHEHUSI npuMeHeHue npuHiuna Jle-
KOHLEHTpauuu Beuiects, |lllaTenbe 11 HaxoXkACHUS
peaKkuuu Cpesl U HaIpaBJIEHUS CMEILICHUS
TEeMIEpaTyphl Ha paBHOBECHS XUMUYECKON peaKInu
CMeIlleHNe XUMUYECKOTO |¢ aHaiu3 (HaKTOPOB, BIUSIOIMINUX
paBHOBeECHS Ha CMEIIEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBatbh HCTHHHBIE
Pa3nen 6. PacTBopnl PacTBOPHI € 32IaHHBIMH
XapaKTepUuCTUKAMHU
6.1 | OK 01 [TonsiTue o pacrtBopax  |Paznnyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJIEHUE
OK 02 pacTBOpPHI pacTBOpPOB.
I1K.1.3 2. [IpakTuKO-OpUEHTHPOBAHHbBIE
pacueTHbIe 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIE B OBITOBOM U
MIPOU3BOICTBEHHOM JESATENHHOCTH
YeJnoBeKa
6.2 | OK 01 Hccnenosanue cBoiictB |Mccnenoatsh Gpu3nko- JlaboparopHas pabota
OK 04 |pacTtBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
IK.1.3 HUCTUHHBIX PaCTBOPOB

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEP:KAHUE (COepPKAHUE TPUKIIATHOTO MOIYJIs1)
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusITH
7 Pa3zpen 7. OueHuBaTh NOCJeACTBHSA |3amuUTa Keica (¢ yueToM
Xumus B ObITY U OBITOBOM U Oynyuiei npodgeccuoHaNbHOM
NMPON3BOJACTBEHHOI NPOM3BOJCTBEHHOI JAesITeJIbHOCTH)
AeATeJIbHOCTH JeATeJIbHOCTH Y€e10BEKa
yeJIoBeKa ¢ MO3UIMIH
3KO0JIOTH4YeCKOM
0e3omacHOCTH
OK 01 Xumus B ObITY U OnenuBath nocnencteus |Keiic (¢ yuetom Oymymieit
OK 02 MPOU3BOACTBEHHOMN OBITOBOM 1 npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YeJIOBEKa (ITPOU3BOICTBEHHOM JESATEeTLHOCTH)
OK 07 IEeATEIILHOCTH UeoBeKka ¢ |Bo3MOKHBIE TEMBI KEHCOB:
[IK.1.3 no3unui dxonoruueckoi |1. [Morennenue kiumara u

0€e30I1aCHOCTH

BBICBOOOK/ICHUE Ta30BBIX
THIPATOB CO JIHA OKeaHa.

2. Bynyuiie matepuaisl i aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUSI.
3. HoBsle maTepuansl amns
COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pPacTUTEIBHBIX MPENnapaToB
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