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1. TIACIIOPT PABOYE MPOTPAMMBI OBILIEOBPA30BATEJLHOM
T CTUTLIAHBI
C00.01.09 XUMUS

1.1. O0JsiacTh NpuMeHeHus: padoyeil MPOrpaMMel

Pabouass mporpamma oO1meo0pa3oBaTeabHON JUCHMIUIMHBL (fanee padouas
mporpamMma) SIBJISI€TCS YacThl0 OCHOBHOW MPOQECCHOHAIBHONW 00pa3oBaTeIbHOMN
nporpaMMbl  00pa30BaTENbHON  MPOTpaMMBbl  CPEAHEr0  MpOo(ecCHOHATIBHOTO
oOpa3oBaHusl MPOTPAMMBbI IOJITOTOBKHU CHEIMATMCTOB CPEAHETO 3BEHA.

Pabouas mporpamma coctaBieHa 1o yueoHomy 1iany 2024 ropa.

1.2. Mecto o00meo0pa3oBaTeJibHOM JUCHMIUVIMHBI B  CTPYKTYpe
00pa3oBaTeJIbHOI MPOrPaMMBbI

O6meobpa3oBaTeabHas JHACHUATUIMHA C0OO0.01.09 Xumus SIBJISIETCSI
00s3aTeNbHOM  4YacThl0  00mEe0o0pa3oBaTENbHOTO  LHUKJIA  00pa3oBaTEIbHOM
nporpammbl B cootBeTcTBHM ¢ DPI'OC CIIO mno cmemumansHoctrn 11.02.19
KBaHTOBBIE KOMMYHUKAITUH.

1.3. Heap ®  pe3yJbTaTbl  OCBOeHHs  001e00pa3oBaTEJIbLHOI
TUCHUTITTHHBI

Pabouas mporpamma o6uieodpazoBarenbuoi qucuuminabl CO0.01.09 Xumus
pa3paboTaHa B COOTBETCTBHHM C PekOMeHJanusMu MO OpraHU3aAlMH TMOJTYYSHUS
cpenHero oOuiero o0pa3zoBaHus B Mpesiesiax OCBOEHUSI 00pa30BaTENIbHbBIX POrpamMm
cpenHero mpodeccuoHalbHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOIO — OOILIEro
oOpazoBanus ¢ ydueroM [IpumepHoil paboueil mporpammbl 00111€00pa3zoBaTEIHHON
JUCIUTUTMHBL «XUMUS» ISl TPO(ecCHOHaNBHBIX 00pa30BaTENbHBIX OpraHU3alul
(yrBepxaeHsiMu CoBetom MPIIO 1o orieHke cofepykaHusl M Ka4ecTBa IPUMEPHBIX
pabounx Mmporpamm 00111e00pa30BaTEIHLHOTO U COLUATIBHO-TYMAHUTAPHOTO ITUKJIOB
cpeanero npodeccuoHanibHOro oopazoBanus, [Iporokon ot 30.11.2022 r. Nel4).

Conepxkanue mnporpaMmmbl oOieoOpazoBarenbHoi auctuminael COO0.01.09
XWMMSI HAPABJIEHO HA JOCTUKEHHUE CIECTYIONINX HeJIei:

- (opMupoBaHHE y CTYyIEHTOB MPEJICTABIECHUS O XUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpa KaK OCHOBBI TIPUHSATHS pEHICHUN B
JKU3HCHHBIX W TPOU3BOJCTBEHHBIX CHUTYallUsIX, OTBETCTBEHHOTO TOBEACHUS B
IIPUPOJHOM CpELIE;

- copMupoBaTh TOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHYECKUX
MIPOLIECCOB U SIBJIEHUM B OKPYXKAIOIIEH Cpelie, LIEJOCTHOM HayYHOU KApTHUHBI MUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Ppa3BUTh YMEHHUSI COCTaBIATH (HOPMYJIbI HEOPTaHUYECKUX U OPraHUYECKHUX
BCIIECTB, YPaBHEHUS  XUMHUYECKHX  PEaKIHil, OOBSACHATH WX  CMBICIH,
WHTEPIPETUPOBATH PE3YJIbTAThl XUMHUUECKUX IKCIIEPUMEHTOB,

- copmMupoBaTh  HABBIKM  TMPOBEACHUS  MPOCTEUIINX  XHUMHYECKUX
AKCIIEPUMEHTAJIbHBIX MCCJIEIOBAaHUN C COOIOJIGHUEM TMpaBuil  0e30MacHOro
oOpallleHHs C BEIIeCTBaMH U JIabOpaTOpHBIM 000PYI0BAHUEM;
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- Pa3BUTh YMEHHS HUCIOJIb30BaTh MH(MOPMAIMI0 XMMUYECKOTO XapaKTepa U3
Pa3IMYHBIX UCTOYHUKOB;

- copmMupoBaTh YMEHHUS MTPOTHO3UPOBATH MOCIEACTBUS CBOEH NESITEIHHOCTH
U XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

- c(opMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKEHUM XUMUYECKOW HAYKHU U
TEXHOJIOTHH JIJIs1 pa3BUTHUS COITMAITBHON 1 TIPOU3BOJICTBEHHOM cep.

OcBoeHnue coJiepKaHus 001eo0pa3oBaTebHON TUCLUIUTHBI
CO0.01.09 Xumuss obecrnieunBaeT JAOCTH)KEHHE OOYUYAIOIUMUCS — CIEAYIOLIUX
pE3YIIbTAaTOB:

JIMYHOCTHBIX

- TOTOBHOCTH K TPYyy, OCO3HAHHE IIECHHOCTH MacTEPCTBa, TPYAOTIO0HE;

- TOTOBHOCTh K aKTHBHOM JCSATEILHOCTH TEXHOJOTUYECKOW W COIHUAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH M CaMOCTOSATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

- HHTEpEeC K pa3au4HbIM chepaM npoeccuoHanbHON AeTENbHOCTH;

- pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIeM;

- yYMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTH
KU3BHECATEIbHOCTH;

- c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO HA JHAJIOTE
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

- COBEPILICHCTBOBAHHUE SI3BIKOBOM M UYUTATEIIBCKOM KYJIbTYpbl Kak CpeICTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUSI MUDA;

- OLICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpMAIINHU, €€ COOTBETCTBUE
MIPABOBBIM U MOPAJIbHO-3TUYECKHUM HOpMaM;

- HCIOJBb30BaTh CpeICcTBAa HWHMOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3aI[MOHHBIX
3a/1a4 ¢ coOJII0ICHUEM TPEOOBaHUM IPTOHOMUKH, TEXHUKHU O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepekeHusi, MPaBOBBIX W HATHUUYECKUX HOPM, HOpPM HHGOPMAIMOHHOMN
0e301acHOCTH;

- BJaJE€Th  HABBIKAMU  pAcO3HABaHUS W  3alUTBl  WHOOpPMAaLNH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH;

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOATEIIBHOCTH M CAaMOOTIPEIETICHHUIO;

- TMOHHMMAaTh U MCMOJIb30BATh MPEUMYIIECTBA KOMaHIHOW U WHIWBUAYaTbHOU
paboThI;

- NPUHUMATH [EJIU COBMECTHOM  JCSATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJMHHUPOBATH JEUCTBUA IO €€ JOCTH)KCHHWIO: COCTAaBJISTh IJIaH JEUCTBUU,
pacnpenensiaTh PO C YYETOM MHEHHUW YYaCTHUKOB OOCYXKIATh PE3yJbTaThl
COBMECTHOM paboThHI;

- KOOPJIMHUPOBATH U  BBHINOJHATH pabOTy B  YCIOBHUSX peabHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

- OCYHIIECTBIIATh IIO3UTUBHOE CTPATErHYECKOe TIOBEJECHUE B Pa3IUUYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM;



- IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX JIFOACH IIPU aHAIM3E PE3YJIBTATOB
NEeSATEIbHOCTH;

- TpHU3HABATh CBOE MPABO U MPABO APYTUX JIIOJCH HA OMIUOKY;

- pa3BUBATH COCOOHOCTH MOHMMATh MUP C TO3ULIMH JPYTOr0O YEJIOBEKa;

- c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYyJIbTYypbl, TOHHMAaHUE BIUSHUSI
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HAa COCTOSHUE MPUPOJHON M COLMATIBHOU
CpeIbl, 0OCO3HaHUE TI00aTBHOTO XapaKTepa SKOJOTHUYECKUX MPoOIeM.

MeTanpeIMeTHbIX:

- CaMOCTOSITENIBHO  (pOopMylMpoBaTh U aKTyaJU3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHAaBIMBATh CYIIECTBEHHBIA IIPU3HAK WM OCHOBAHMS [UISl CPAaBHECHMS,
Kkinaccudukanyuy u 00001IeHMS,;

- ONpENeNsATh LENU AESATENbHOCTH, 3a/JaBaTh NapamMeTpbl U KPUTEPUH UX
JOCTHKEHHS],

- BBIIBJLITH 3aKOHOMEPHOCTM M IPOTHBOPEYUS B  PacCMATPUBAEMBIX
SBJICHUSIX;

- BHOCHUTb KOPPEKTHUBBI B  JI€ATEJIBHOCTh, OLICHHMBaTh COOTBETCTBHE
pe3ynbTaTOB LIEJISAM, OLIEHUBATH PUCKH ITOCIIEICTBUM 1€ATEIBHOCTH;

- BIQJECTh  HaBbIKAMM  y4€OHO-UCCIIEOBATEIbCKOM U MPOEKTHOU
NeSTEIbBHOCTH, HaBbIKaMU pa3pelieHus MpooieM;

- BBIBJISITH NPUYMHHO-CIIEJICTBEHHBIE CBSI3W U AKTyaJIM3UPOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHHS], HAXOAUTh apTyMEHTHI JUIsl I0Ka3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MAPaMETPhl U KPUTEPUU PEILICHNUS;

- AHAIM3HMPOBATh IOJYYEHHBIE B XOJ€ pELIEHUs 3aJaud pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh MX JOCTOBEPHOCTH, IMPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

- yMETbh UHTErPUPOBAThH 3HAHMS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

- BBIJBUTaTh HOBBIE UJIEU, IPEJIATaTh OPUTUHAIIBHBIE MOIX0/IbI U PELICHHUS;

- CHOCOOHOCTh HUX UCHOJb30BAaHUS B IO3HABATENbHOM M COLMAIbHON
MPaKTHUKE;

- OCO3HaHWE LEHHOCTH HAYYHOW IEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

- BJIaJIETh HaBBIKAMU NOJy4eHUs1 HHPOPMALIMU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATENIBHO  OCYIIECTBJISITh ~ TIOMCK,  aHaJIW3, CHUCTEMATH3alHI0 U
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEACTABICHUS;

- co3JaBaThb TEKCThl B pAa3IW4YHBIX (opMarax C Y4YETOM Ha3HauCHUs
uHpopMaluu U 1EJeBOW  ayJuTOpUH, BbIOMpas ONTUMaJbHYIO  (opMmy
MPEICTABICHUS U BU3yaJIU3alUU;

- OBJAJCHUE  HaBbIKAMU  y4e€OHO-UCCIIEIOBATEIbCKOM, MPOEKTHOM U
COLIMAJIBHOM AESTENbHOCTH;

- IUIAHAPOBAHUE W OCYIIECTBIICHUE JEUCTBUUA B OKPYXKAIOLIEW cpene Ha
OCHOBE 3HaHUS 1IeJIel yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

- AKTUBHOE HEIPUATHE NECUCTBUN, IPUHOCALLINUX BPE OKPYKAIOLIEH CPEE;



- YMEHHE IPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJOTMYECKHE IOCIEICTBUS
IPEANPUHUMAEMBIX JEHCTBUM, IPEAOTBPAILATH UX;

- PpacIIMpPEHHE OIBITA AEATEIBHOCTH dKOJIOTMYECKON HAIPABIEHHOCTH.

NpeIMeTHbIX:

- BJIAJETh  CHCTEMOM  XMMHMYECKMX  3HAaHHW, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAOIIME MOHATUS (XUMHUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa
atroma, s-, p-, d-DIIEKTPOHHBIE OpPOUTAIM aTOMOB, WOH, MOJIEKYJa, BAJICHTHOCTH,
AIEKTPOOTPULIATENBHOCTb, CTEIIEHb OKHUCJIEHHUS, XHWMHUYECKas CBfA3b, MOIJIb,
MOJIIpHas Macca, MOJIAPHBIA 00BEM, YIJIEPOJIHBIA CKeNeT, (PYHKIIMOHATbHAS
rpynmna, pagukal, HW30MEpHs, H30MEpPbl, TOMOJIOTUYECKUN psAx, TOMOJOIH,
YIJIEBOAOPOAbI, KHUCIOPOA- M a30TCOAEp)KAlIUME COCOUHEHUs, OHOJIOTUYECKU
aKTUBHbIE BelllecTBa (YIJIEBObI, KUPHI, OCIKN), MOHOMED, HOJIUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJSIDHBIE COCIUHEHUs, KPUCTAJUIMYECKAs pPEIIEeTKa, THIIbI
XUMUYECKUX peakuun (OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE, JK30-U
HIOTEPMUYECKUE, PEAKIMM HOHHOTO OOMEHAa), pacTBOpP, OSJIEKTPOJIMTHI,
HEDJIEKTPOJIUTBI, JIEKTPOJIUTHYECKAs AUCCOLMALINSL, OKUCINUTENb, BOCCTAHOBUTEIID,
CKOPOCTb XHMHUYECKOW peakluu, XUMHUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHUYECKOT0 CTPOEHUsI OpraHnyeckux Bemects A.M. bytiepoBa, Teopus
AIEKTPOJUTUYECKON auccouuanuu, nepuoanueckuit 3akon .M. Menneneena,
3aKOH COXPAHEHHS MAaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMUH,
(aKTOJOTMYECKHUE CBEJICHHUSI O CBOMCTBax, COCTaBe, IMOJYYEHUU U O€30MacHOM
MCITOJIb30BAaHUU BAKHEUIMX HEOPIaHMYECKUX M OPraHMYECKHX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

- YMEThb BBISBILITH XapaKTEpHbIC IPU3HAKM M B3aWMOCBSI3b HW3YYEHHBIX
IOHATHUM, IPUMEHATb COOTBETCTBYIOLIME IMOHATUSA IPU OIMUCAHUM CTPOCHUA U
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U UX MPEBPALICHUN; BBIABIIATH
B3aMMOCBSI3b XMMMUYECKUX 3HAHUM C NOHATHUAMU W IPEACTABICHUSAMU APYIUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMETb  HWCHOJIb30BaTh  HAMMEHOBAHUS  XMMHUYECKMX  COEOUHEHHU
MEKIYHAPOJIHOTO COK03a TEOPETUYECKOW M TNPUKIAAHOW XWMHHU M TPUBUAJIbHBIE
Ha3BaHMUS BAXKHEWIIMX BELIECTB (STWJIEH, AaleTWIEH, TJIUUEpUuH, (eHoll,
dopManbaerua, ykcycHas KHCIOTa, TJMIMH, YTapHbIM Ta3, YIJIEKUCHbIA ras,
aMMHaK, TallleHash W3BEeCTb, HEralleHas W3BECTb, NHUTbEBas coJa U JAPYTHUX),
COCTaBJIATh (POPMYJIbl HEOPraHMYECKUX M OPraHMYECKHX BEILECTB, YPaBHEHMS
XUMHUYECKUX PEAKIHM, OOBACHATh HX CMBICI; THOATBEPKIaTh XapaKTEpHbIE
XUMHUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOLIMMHU IKCIIEPUMEHTAMU U 3AIUCIMU
YPaBHEHUN XUMUUYECKUX PEAKLINM;

- YMETh YCTaHAaBJIMBATh NPUHAJIEKHOCTh HU3YUYEHHBIX HEOPTraHUYECKUX U
OpTraHWYECKUX BEIIECTB K OINPEAEICHHBIM KJaccaM M TIpyIlmnaM COEIUHEHUH,
XapakTepru30BaTb MX COCTaB M BAXKHEMIIME CBOWCTBA; ONPEAEISATH BHJbI
XUMHUYECKUX CBsI3ed (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKasi, BOAOPOJHAS), THIIbI
KPUCTAITMYECKHUX PEUIETOK BEIECTB; KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIINH;

- chopMHUpOBATh  TPEICTABICHUS: O  XUMHYECKOW  COCTaBIISIIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHUPA, POJIM XUMHUU B TO3HAHUM SIBJIEHUU NPUPOIBL,

6



B (OpMUpOBaHMM MBIIIJIEHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIHLHOU
TPAaMOTHOCTH, HEOOXOIUMOM IJIsi PEIICHUs MPAKTUUECKUX 3a/1ad M DKOJOTHUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

- yMETh TPOBOJUTH PACUYETHl MO XUMHUYECKHM (POpMyJIaM H YpPaBHCHHSIM
XUMHUYECKUX peakiuit c UCIIOJIb30BaHUEM bU3IIecKuX BEJIMYMH,
XapaKTepU3yIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, OoObema
(HOpMaJbHBIE YCIIOBHUS) Ta30B, KOJUYECTBA BEIIECTBA; MCIOJIb30BAaTh CUCTEMHBIC
XUMUYECKUE 3HAHUS JUIsl TPUHATHS PEHIEHUA B KOHKPETHBIX JKM3HEHHBIX
CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

- YMEThb IUIAHUPOBaTh U  BBINOJHATh  XUMHYECKHM  3KCIIEPUMEHT
(mpeBpalieHuss OPraHMYEeCKUX BEIIECTB MPU HArPEBAaHUM, MOJYyUYCHHUE ITHIICHA M
M3yYE€HUE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU HA albJCTU/IbI, KpaXxMaJ, YKCYCHYIO
KHCIIOTY; JEHaTypaiusi O€JIKOB IpU HarpeBaHWHW, IIBETHHIC PEAKIHMH OEJKOB;
MPOBOAUTH PEAKIMU HOHHOTO OOMEHa, OMpEeAeNsTh Cpely BOJHBIX PacTBOPOB,
KaueCTBEHHbIE PEAKIMU Ha Cyib(dar-, KapOOHAT- W XJIOPU]I-AHUOHBI, HA KAaTUOH
aMMOHHSI; peIllaTh JKCIHEPUMEHTAJIbHbIE 3aJaud 1o TeMaMm «Meramisy u
«HemeTainel») B COOTBETCTBMM C TIpaBWJIaMH TEXHUKH O€30MacHOCTH TIpH
oOpalieHuH C BEIIeCTBAMH U JA0OpPaTOPHBIM 000PY/OBaHHMEM; IIPE/ICTABIATDH
pe3yibpTaThl XMMHYECKOTO J3KCIepuMeHTa B  (opme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii u (HOpMyJIUpOBaTh BBIBOJBI Ha OCHOBE JTHUX
pe3yJIbTaTOB;

- YME€Th aHAJIM3UPOBATH XUMUYECKYIO HHPOPMAIINIO, OJYyIaeMyI0 U3 pa3HbIX
HMCTOYHUKOB (Cpe/ICTB MaccoBOM nHpopMainu, cetb UHTEpHET U Ipyrue);

- BJQJ€Th OCHOBHBIMH METOJAaMH HAyYHOTO TO3HAHUS BEUIECTB W
XUMHUYECKUX SIBJICHUH (HaOII0/IeHNe, N3MEpPEHNE, SKCIIEPUMEHT, MOJICIMPOBAHUE);

- yMeTh COOJII0/IaTh MpaBUJia IKOJOTHYECKHU IEJIeCO00pa3HOro MOBEICHUS B
OBITY W TPYAOBOM JEATEIBHOCTH B IENSAX COXPAaHEHUS] CBOETO 3JI0pPOBbSl U
OKPYXaloUIEd NPUPOJIHON CPEIbl; YUUTHIBATH OMACHOCTH BO3JCUCTBHS HA >KUBBIC
OpraHu3Mbl OMNPEACICHHBIX BEIIECTB, MOHMMAas CMBICH MOKA3aTelisl NpeAeIbHOU
JOMyCTUMOM KOHIICHTPAIIUH.

1.4. ®opMupyemble KOMIIETEHIHU

OK O1. BeiOupats  cmocoObl  pemieHuss  3afad  npodeccroHaIbHOM
NESATEeTLHOCTH PUMEHUTETFHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. Ucnionp30BaTh  COBpEMEHHBIE  CpEJCTBA TOWCKA, aHaiau3a |
UHTEpHpeTanuu uHGOpMaAIMU U WH(POPMAIMOHHBIE TEXHOJOTUU JJIS BBITIOJIHEHUS
3a/1a4 Npo(heCCUOHAIBHOM eI TEILHOCTH.

OK 04. ODddexTtuBHO B3aUMOJICUCTBOBATh MU pabOTaTh B KOJUIGKTUBE W
KOMaH/ie.

OK 07. ConelicTBoBaTh COXPaHEHUIO OKpYyXKarolen Cpenpbl,
peCypcocOEpeKCHUI0, TPUMEHATh 3HAHUSA 00 WM3MEHEHWW KiIMMaTa, TPHHIIUIIBI
OCpEeXKIIMBOTO  MPOM3BOACTBA, Jh(PEKTUBHO JEWCTBOBATH B  YpPE3BBIYAMHBIX
CUTYaIIHsIX.



2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBHOM

T CTUTLIAHBI

2.1. O0bem 001Ie00pa3oBaTeNbHOM JMCHMILIMHBI M BUABI Y4eOHO# padoThl

Bua yueOHoii padoThI O0bem
4acoB

MakcuManbHasi yueOHasi HArpy3ka (Bcero), B TOM YmcJie 72
10 BAPDUATUBY -
Oo0s13aTeIbHAN ayAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 68
B TOM YHCJIC:
MPAKTUYECKUE 3aHSATHUS 22
71a00paTOPHBIEC 3aHITUS 10
KOHTPOJIbHBIE paOOThI 6
KypcoBasi paboTa (IPOeKT) -
AKTUBHBIC U UHTEPAKTUBHBIC (DOPMBI 3aHITHS 32
CamocrosiTesibHast padoTa (camocTosiTeibHAsA padora u -
MHIHBHAYAJTbHBIH MPOEKT) 00y4Jarierocsi (Bcero)
B TOM YHCJIC:
CaMOCTOsITEIIbHAsI pad0Ta HaJl KypCcOBOM paboTOM (ITPOEKTOM) -
BHEAYJUTOpPHAsI CAaMOCTOSITEJIbHAsS paboTa -
WHIUBUTyJIbHBIA TTPOEKT -
IIpome:kyTouHAasi aTTecTAlUSA 4

[IpomexxyTouHas arrectauus B popMme quddepeHunpoBaHHOrO 3a4eTa




2.2. TemaTu4ecKkuii IJIaH U cojep:kaHue o01meodopasoBaTeabHoi JUCHUILIUHBI CO0.01.09 Xumus

HaumenoBanue

Copepxxanue yuyeOHOro MmarepuaJia, 1a00paTopHble
padoThI U NPAKTHYECKUE 3AHATHS, CAMOCTOATEIbHAS

O0BeM yacoB

B TOM 4YHCJIC
AKTHUBHbIC,

Yposenn
OCBOEHHA**,
¢dopmupyemsbie

pasieIon HTem pabora o0yyaromuxcs, KypcoBas padora (IpoeKT) peero HETEPAKTHEHEIC K;T:I;ec};l::,in
¢hopmbI 3ansATHIT PesyILTATEI
1 2 3 4 B

Paznean 1. OCHOBBI CTPOEHUS BellleCTBA 6 4
Tema 1.1. Crpoenue | ComepxxaHue y4eOHOro MaTepuasia 2 - 2
aromoB xumuvecknx | CoBpeMeHHast MOJIeb CTpoeHus aroMa. CHMBOJIMYECKUN SA3bIK XUMHH. OK'1
3J1eMEHTOB U XUMUYeCKUH 2NIeMeHT. DIeKTpoHHas KoHurypauus aroma. Knaccudukanus
npupoaa XHUMHYECKUX 3JICMEHTOB (S-, P-, 0-251eMeHThI). BaseHTHBIC JIEKTPOHBI.
XUMHUYecKoi cBsi3u | BasieHTHOCTE. DneKTpoHHas TPUpPOJa XUMHUUECKOU CBSI3H.

DIIEeKTPOOTPULIATETLHOCT. BU/IbI XUMHUUECKOW CBsI3U (KOBaJIEHTHAs, MOHHAs,

MeTaJIJTNYecKasi, BOIOPOIHAS) U CITIOCOOBI €€ 00pa30BaHMUs.

IIpakTHyeckue 3aHATHSA 2 2

1. Pemenue 3a7aHuii Ha UCTIOTB30BAHUE XUMUYECKOM CHMBOJIMKHY M Ha3BaHHM

COEIMHEHU 110 HOMEHKJIaType MEKIYHapOJHOTO COI03a TEOPETUUECKON U

MPUKIIATHON XMMUHU U TPUBUAIBHBIX Ha3BaHUH JJI1 COCTABICHUS XUMUYECKUX

(bopMyJ ABYXaTOMHBIX COEIMHEHUN (OKCHUIOB, CYJIb(PUI0B, THAPUIOB U T.II.) U

JIPYTUX HEOPTraHMYECKUX COEUHEHUN OTAENbHBIX KJIACCOB.

[TpakTHueckue 3a/1aHusl HA YCTAaHOBJICHUE CBSI3U MEX]ly CTPOCHHEM aTOMOB

XUMUYECKHUX AJIIEMEHTOB M MEPUOINUYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX

3JIEMEHTOB U UX COEJMHEHUI B COOTBETCTBUU C TTOsI0KeHUeM [leproanyueckoit

CUCTEMBI.
Tema 1.2. IIpakTHyeckue 3aHATHS 2 2 2
Hepuoauyeckui 2. [lepuoanueckas cuctema xumudeckux snementon /(.M. Meneneesa. OK1,0K2

3aKOH U TAa0JIHIa
JI.A. MennesieeBa

®usnueckuit cMbica [lepuognueckoro 3akona [.1. MenneneeBa. 3akOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMUYECKHX AJIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U
CJIOXKHBIX BECIICCTB B COOTBETCTBHUU C ITOJIOKCHHUECM XUMHUYCCKOT'O DJICMCHTA B
Ilepuoanueckoit cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
ITepuoanueckoro 3akona [I.1. Menneneena. [Ipornossr .M. Menneneena.
OTKpI:ITI/Ie HOBBIX XUMHWUYCCKUX DJICMCHTOB.




HauMmenoBanue
pa3aesioB U TeM

Copepxxanue yuyeOHOro MmarepuaJia, 1a00paTopHble
padoThI U NPAKTHYECKUE 3AHATHS, CAMOCTOATEIbHAS
padoTa o0y4arouuxcs, KypcoBasi padora (IIpoeKT)

O0BeM yacoB

BCEro

B TOM YHCJIe
aKTHBHBIE,
HHTEPAKTHBHBIE
¢hopmbI 3ansATHIT*

YpoBenn
OCBOCHUA™*,
¢dopmupyemsbie
KOMIICTCHIIUH U
JIMYHOCTHBIE
pe3yJibTaThI

2

4

5

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUI Ha
XapaKTePU3ALUI0 XUMHUYECKHUX JIEMEHTOB «MeTaluTndecKue / HEMETAIUTHISCKHE
CBOMCTBA, AIEKTPOOTPUIIATEILHOCTh XUMUYECKUX 2JIEMEHTOB B COOTBETCTBUHU C UX
AJEKTPOHHBIM CTPOCHHUEM U IOJIOKEHUEM B MEPHUOJIUUYECKON CUCTEME XUMUYECKUX
sneMenToB [.M. MenaeneeBay.

Pasznea 2.

XuMHYeCKHe PC€aKIumn

10

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukaius v THIIBI XAMHUYECKUX PEAKIIUN C yYaCTHEM HEOPTraHHYECKUX
BeriecTB. COCTaBJICHUE YPaBHCHUN PEAKIIMA COSTMHCHUS, PA3JI0KCHUS,
3aMeleHus, 0OMeHa, B T.4. PEaKIIHil TOpPEeHUs, OKHUCICHUS-BOCCTAHOBJICHHUS.
ypaBHeHI/ISI OKHUCJIECHUA-BOcCTaHOBIIeHU. CTeneHh OKuciaeHns1. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBJIICHHE U YPAaBHUBAHUE OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX
peaxIuit METOJI0M AJIEKTPOHHOTO Oananca. OKUCIUTETHbHO-BOCCTAHOBUTENBHbBIE
pPC€aKkuru B Iprupoac, MpOU3BOACTBCHHBIX MPOLECCAX U KUZHCACATCIILHOCTU
OpPTaHH3MOB.

IIpakTH4eckne 3aHATHA

3. KonnuecTBeHHBIE OTHOIIEHNS B XMMHUH.

OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XMMHUH U PACUETHI IO YPABHEHUAM
XAMHYECKHUX peakiuid. Moib Kak eIMHHIA KOJMYeCcTBa BenecTra. MonsipHas
Macca. 3aKOHbI COXPaHEHHUsI MacChl U SHEPTruu. 3aKoH ABoraipo. MoJsipHbIil 00beM
razoB. OTHOCUTENbHAS IUIOTHOCTB T'a30B. PacyeTs! 10 ypaBHEHHUSIM XUMHYECKUX
peaKIuii ¢ UCIIOIb30BaHUEM MAaCChl, 00beMa (HOpMaJIbHbIE YCIOBHUS) ra3os,
KOJIMYECTBA BEILECTBA.

OK 1

Tema 2.2.
DIEeKTPOIUTHYECKA
1 JUCCOUHAIUS U
HOHHBI 00MeH

Conep:xanue yueOHOro MaTepuaJia

Teopus >neKTPOTUTUUECKON JuccOaii. MIOHBI. DIEKTPOIUTHI, HEDJIEKTPOIHTHI.
Peakmuu nonHoro oomena. CoctaBieHue peakiiuii HOHHOTO 0OMEeHa MMyTeM
COCTaBJICHUS MX TOJHBIX M COKPAIICHHBIX HOHHBIX ypaBHeHH. KucnorHo-
OCHOBHBIC PCAKIINU. 3a,Z[aHI/I$I Ha COCTaBJICHUEC MOHHBIX peaKuHﬁ.

2
OK 1, OK 4
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HauMmenoBanue
pa3aesioB U TeM

Copepxxanue yuyeOHOro MmarepuaJia, 1a00paTopHble
padoThI U NPAKTHYECKUE 3AHATHS, CAMOCTOATEIbHAS
padoTa o0y4arouuxcs, KypcoBasi padora (IIpoeKT)

O0BeM yacoB

BCEro

B TOM YHCJIe
aKTHBHBIE,
HHTEPAKTHBHBIE
¢hopmbI 3ansATHIT*

YpoBenn
OCBOEHHA**,
¢dopmupyemsbie
KOMIICTCHIIUH U
JIMYHOCTHBIE
pe3yJibTaThI

2

4

5

Kontposbnas pabora Nol «CTtpoeHune BenecTBa i XUMUUYECKUE PEAKITHI.

JlabopaTropHble 3aHATHUS

1. Tunbl XUMUYECKHUX PEAKIIUM.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00pa3yroIUXCs
BEIIECTB) U MPU3HAKOB XUMUYeCcKuX peakiuiil. [[poBenenne peakiuii HOHHOTO
oOMeHa, onpeiesieHue Cpeibl BOAHBIX PACTBOPOB. 3a/IaHMsI HA COCTABIICHNE MOHHBIX
peaKIuu.

Pazpmea 3.

CTpoeHue M CBOIICTBA HEOPTraHUYECKHUX BelleCTB

16

Tema 3.1.
Kaaccupuxanus,
HOMEHKJIATYpa U
CTpoeHHe
HEOPraHU4YecKHX
BelleCTB

Coaep:xanue yueOHOro MaTepuaJia

[Tpenmet Heopranndeckoit xumun. Kiaccudukanys HeOpraHMUECKUX BEIIECTB.
[Ipocteie u cioxubie BemecTBa. OCHOBHBIEC KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI,
TUAPOKCHUIBI, KUCTIOTHI, COJIN). B3auMOCBsI3b HEOPraHUYECKUX BEUIECTB.
ArperaTHble cocTOsIHUS BelecTBa. Kpucraminueckue u aMop@HbIe BEIIECTBA.
TUMBl KPUCTATTMYECKHUX PEIIETOK (aTOMHAs, MOJIEKYIIIpHAasi, HOHHA,
MeTayunueckas). 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKON peleTKU. 3aBUCUMOCTh XMMUYECKO aKTUBHOCTHU BEILIECTB OT
BH/JIa XUMUYECKOM CBS3HM U TUIA KPUCTALNINYECKOHN pemeTku. [I[puanHbt
MHOT000pa3usl BEIIECTB.

IMpakTuyeckue 3aHATHS

4. HoMeHK1aTypa HEOpPraHWYECKHUX BEIECTB: Ha3BaHUE BEI[ECTBA UCXO/IS U3 UX
XUMHUUYECKON (OPMYJIIbI U COCTaBICHHE XMMHUUECKON (GOPMYIIbI HCXOS U3
Ha3BaHU BelecTBa o MexxayHapoaHoi (MIOITAK) nnu TpuBHanbHOM
HOMEHKJIAType.

Pemenne npakTHuecKux 3aJjaHui MO KiIacCU(UKAIIMK, HOMEHKIAType U
XUMHUYECKUM (pOpMysIaM HEOpPraHUYECKHX BEUIECTB Pa3INYHbIX KJIACcCOB (yrapHbIN
ra3, yrJIEKMCIbIi ra3, aMMHaK, ralieHas U3BeCTb, HEraleHasl U3BECTh, INThEBAs
coJla U APYTHX): Ha3bIBaTh U COCTABIIATH (POPMYIIBI XUMUUECKUX BEIIECTB,
OTIpeNIeNATh NPUHAATICKHOCTD K Ki1accy. MICTOUHMKH XUMUYECKOi nH(popMauu

2
OK 1,0K2
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HauMmenoBanue
pa3aesioB U TeM

Copepxxanue yuyeOHOro MmarepuaJia, 1a00paTopHble
padoThI U NPAKTHYECKUE 3AHATHS, CAMOCTOATEIbHAS
padoTa o0y4arouuxcs, KypcoBasi padora (IIpoeKT)

O0BeM yacoB

BCEro

B TOM YHCJIe
aKTHBHBIE,
HHTEPAKTHBHBIE
¢hopmbI 3ansATHIT*

YpoBenn
OCBOEHHA**,
¢dopmupyemsbie
KOMIICTCHIIUH U
JIMYHOCTHBIE
pe3yJibTaThI

2

4

5

(cpenctB MaccoBoi undopmaruu, cetb MaTeprer u apyrue). [louck nadopmarm
110 HAa3BaHUAM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM (OpMYJIaM.

Tema 3.2. ®u3uko-
XHMHYECKHE
CBOMCTBA
HEOPraHU4eCcKHX
BelleCTB

Coaep:xxanue yueOHOro MaTepuaJia

Mertamibl. O6ume pru3nyeckre 1 XuMUIecKrue CBOMCTBa MeTaioB. CriocoOb
[I0JIy4yeHUs. 3Ha4YCHHE METAJNIOB U HEMETAJIOB B IIPUPOJE U KUZHEAEATEIBHOCTH
yeJioBeKa U opraHnu3moB. Koppo3us MeTalioB: BUIbl KOPPO3HH, CLIOCOOBI 3aILIUThI
METAJIJIOB OT KOPPO3HH.

Hemeramner. O0mue ¢pusndeckne 1 XMMUYSCKUE CBOWCTBA HEMETAIUIOB. THITMYHEIC
cBoiictBa HemeTawoB [V-VII rpynn. Knaccudukanus u HomeHkIaTypa
coeuHeHu HeMeTamoB. KpyroBopoThsl OMOreHHBIX 3JIEMEHTOB B IIPUPO/IE.
XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHMX BEIECTB (OKCHJIOB,
TUAPOKCUIOB, KUCIIOT, COJNEeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB
IIPOCTBIX BEIIECTB, BOJAOPOAHBIX COEAMHEHNH, BBICIINX OKCUAO0B U THIPOKCH]IOB.

IIpakTHYeckne 3aHATHA

5. CocraBieHne ypaBHEHUN XUMHUECKUX PEAKLUH ¢ y4aCTHEM MPOCTHIX U CI0XKHBIX
HEOPraHWYECKHUX BEIIECTB: METAJUIOB M HEMETAIIJIOB; OKCHUJIOB METAJLIIOB,
HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUUECKUX KUCIOT, OCHOBAaHUH U
aM(OTEpHBIX THJIPOKCHUJIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX
CBOICTBA.

Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOMCTBA,
COCTaB, MOJy4yeHHEe U 0€30MacHOE UCTIOIb30BAHNE BAKHEUIITNX HEOPraHMYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JESATEIIbHOCTH YeJIOBEKA.

2
OK1,0K2

Tema 3.3.
HNpenTuduxanus
HEOPraHM4YeCKHX
BelleCTB

Conep:xanue yueOHOro MaTepuaa
KonrtponbHas padora Ne2 «CBoiicTBa HEOPraHUYECKUX BEIIECTBY.

JlaGopaTopHble 3aHATHSA

2. Unentuduxanyss HEOpraHMIEeCKUX BEIIECTB.

Pemenue skcriepuMeHTaIbHBIX 3a7a4 IO XUMUYECKUM CBOMCTBAM METAIIJIOB U
HCMCTAJIJIOB, IO PACTIO3HABAHUTIO U MMOJTYUYCHUTIO COG,[[I/IHGHI/II\/JI MECTaJIJIOB 1

2
OK 1, OK 2,
OK 4
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HauMmenoBanue
pa3aesioB U TeM

Copepxxanue yuyeOHOro MmarepuaJia, 1a00paTopHble
padoThI U NPAKTHYECKUE 3AHATHS, CAMOCTOATEIbHAS
padoTa o0y4arouuxcs, KypcoBasi padora (IIpoeKT)

O0BeM yacoB

BCEro

B TOM YHCJIe
aKTHBHBIE,
HHTEPAKTHBHBIE
¢hopmbI 3ansATHIT*

YpoBenn
OCBOEHHA**,
¢dopmupyemsbie
KOMIICTCHIIUH U
JIMYHOCTHBIE
pe3yJibTaThI

2

4

5

HeMmeTaioB. MnenTudukanys HeopraHMuecKuX BEIIeCTB C UCIOIb30BAHUEM UX
(U3UKO-XMMHUYECKHUX CBOMCTB, XapaKTEPHbBIX KAUECTBEHHBIX PEAKLIUM.
KavecTBeHHble peakiuu Ha cynbdar-, KapOoHaT- ¥ XJIOPUI-aHUOHBI, HA KATHOH
aMMOHMUSL.

Pazpea 4.

CTpoeHue M CBOIICTBAa OPraHMYEeCKHUX BeleCTB

22

10

Tema 4.1.
Kanaccupuxanus,
CTPOEeHHE U
HOMEHKJIaTypa
OPraHMYecKux
BellecTB

Coaep:xxanue yueOHOro MaTepuaJia

IlosiBneHue u pa3BUTHE OPraHUYECKONW XUMUU Kak Hayku. lIpenMer opranngeckon
XUMHUHU. MecTo 1 3HaYeHHE OpPraHM4eCKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHYECKOE CTPOCHUE KaK MOPSAJOK COCIMHEHHSI aTOMOB B MOJIEKYJIE COTUIACHO UX
BaJICHTHOCTH. OCHOBHBIE MIOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUS
opraHnyeckux coennHeHnii A.M. byriepoBa. YriepoaHslil CKeJIeT OpPraHuYeCKOn
MOJIEKYJIbI. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOI'O CTPOEHUS MOJIEKYII.
W3omepus U U30MepHI.

[TonsiTue o pyHkuMoHanbHOM rpymnme. Paaukan. [IpuHuune! kinaccupukanuu
OpPraHMYECKUX COSAUHEHNN. MeXyHapoJHas HOMEHKJIATypa U IPUHIUIIBI
HOMEHKJIaTyphl OpraHudeckux coenunennil. [TousTre 06 azoTcoaepkammx
COEMHEHUSX, OMOJIOTHYECKU aKTHUBHBIX BellecTBax (yriaeBojax, )Kupax, Oenkax u
Ip.), BBICOKOMOJIEKYJIIPHBIX COEMHEHUSIX (MOHOMED, MOJIUMEpP, CTPYKTYpPHOE
3BEHO).

IIpakTH4eckHe 3aHATHA

6. HomeHKIIaTypa OpraHMdecKuX COSAMHCHHUI OTICITBHBIX KJIACCOB (HACBHIIICHHBIE,
HEHACBHIIIICHHBIE ¥ ADOMATUYECKUE YTIIEBOAOPOIbI, CIUPTHI, PEHONIBI, allbCTUIBI,
KETOHBI, KAPOOHOBBIE KUCJIOTHI U JIP.).

CocraBiieHre TIOTHBIX ¥ COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYIT OPraHUUECKUX
BEIIIECTB OT/CJIBHBIX KJIACCOB, UCTIOB3Ys X HA3BaHUS MO CUCTEMATHIECKON 1
TPUBUAIBHON HOMEHKIIAType (3THIICH, alleTUJIeH, MIUIepHH, (heHo, (opManbaeru,
YKCYCHasl KCJIOTa, TIUIKH). PacyeTsl mpocTeiiiei popMyIibl opraHuIecKoi
MOJIEKYJIbI, HICXOs U3 3JIEMEHTHOr0 cocTana (B %).

OK 1
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HauMmenoBanue
pa3aesioB U TeM

Copepxxanue yuyeOHOro MmarepuaJia, 1a00paTopHble
padoThI U NPAKTHYECKUE 3AHATHS, CAMOCTOATEIbHAS
padoTa o0y4arouuxcs, KypcoBasi padora (IIpoeKT)

O0BeM yacoB

BCEro

B TOM YHCJIe
aKTHBHBIE,
HHTEPAKTHBHBIE
¢hopmbI 3ansATHIT*

YpoBenn
OCBOEHHA**,
¢dopmupyemsbie
KOMIICTCHIIUH U
JIMYHOCTHBIE
pe3yJibTaThI

1

2

4

5

Tema 4.2.
CsoiicTBa
OpPraHuYecKux
coeMHeHu i

Conep:kanue y4eOHOT0 MaTepuaJia

DU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEMHEHHI OT/IEIbHBIX KJIACCOB
(ocobeHHOCTH KITacCU(PUKALMU 1 HOMEHKJIATYPbl BHYTPH KJlacca; TOMOJIOTHUECKUN
psan u odmas hopMyiia; uzomepus; GU3NIecKre CBONCTBA; XUMUYCCKHE CBOMCTBA,
CIoCOObI OMyYeHUs):

Mpe/ieNIbHBIC YTIIEBOA0POIbI (AJIKaHbl U IMKIIOATKaHbI). ['opeHne Merana Kak oJIuH
U3 OCHOBHBIX HCTOYHUKOB TEILJIa B MPOMBIIUIEHHOCTH U ObITY. CBOMCTBA
MPUPOAHBIX YIIIEBOJOPOAOB, HAX0KICHUE B PUPOAE U TPUMEHEHUE AJIKAHOB;
HenpeeNbHbIe (aJIKEHbI, ATKUHBI U AJIKaJIMEHbI) U apOMATUYECKUE YTIIEBOJOPOIBI.

FopeHHe AllCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O IJIAMCHHU IJId CBAPKH U

PE3KU METaNIOBKUCIOPOICOAEPIKALINE COSTMHEHNUS (CITUPTHI U (PEHOIBI,
KapOOHOBBIE KUCTIOTHI U 3(UPHI, AJIbJETU/IBl U KETOHBI, )KUPbI, YIIIEBObI).
[TpakTHyeckoe NpUMEHEeHUe STHICHIIMKOIIS, TIulepuHa, ¢peHona. [lpumenenne
dbopmainbierua, aneTanbIeruaa, YKCyCHOM KUCIOTh. Mblla Kak COJTU BBICIINX
KapOOHOBBIX KHCIIOT. MoroIIKe CBONCTBA MbljIa

a30TCcoJepIKaIINe COeTMHEHNUs (aAMUHBI 1 AMUHOKHUCIIOTBL, OENIKH).
BeicokomonekynspHble coelMHEHHs! (CHHTETHUECKUE U OMOJIOTHYECKU-aKTUBHBIE).
Monowmep, nonumep, CTpyKTypHOE 3BeHO. [lonmmMepnsanus sTuieHa Kak OCHOBHOE
HaIPAaBJIEHUE €TO UCIIOJIb30BAHMUS.

I'emeTnyeckas CBA3b MCKIAY KilaCCaMU OPTraHUYCCKUX CO@)IPIHGHI/IP'I.

IIpakTHyeckne 3aHATHA

7. CBolicTBa OPraHUYECKUX COEMHEHUHN OTJENbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXyHapoaHas HOMEHKJIAaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTyUEHUS ):
npeJienbHble (aJTKaHbl U LUKIIOAJIKAHbI), HENpeIebHbIe (aJIKEHbI, aTKUHBI U
QJIKaIUCHBI) U apOMaTHYECKUE YIIIEBOIOPOIbI, CIIUPTHI U (heHOIIBI, KapOOHOBBIE
KHUCIIOTHI ¥ 3(UPBI, AJIbAETU Bl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS. 3a/laHUs HA COCTABIICHUE ypaBHEHUI
XUMHUUYECKHMX PEAKIMN ¢ y4aCTHEM OPraHU4YEeCKUX BEHIECCTB HA OCHOBAHMUHU UX

2
OK 1, 0K 2,
OK 4
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HauMmenoBanue

Copepxxanue yuyeOHOro MmarepuaJia, 1a00paTopHble
padoThI U NPAKTHYECKUE 3AHATHS, CAMOCTOATEIbHAS

O0BeM yacoB

B TOM 4YHCJIC
AKTHUBHbIC,

YpoBenn
OCBOEHHA**,
¢dopmupyemsbie

PAACIOn M TEM pabora o0yyammuxcs, KypcoBas padora (IIpoeKT) peero MHTePAKTHBHbIE KZT:.EE:&"
¢hopmbI 3ansATHIT* e —
1 2 3 4 B
COCTaBa U CTPOEHHUS.
8. CocraBiieHue cxeM peakiyii (B TOM YKCIIe TI0 TPEATI0KEHHBIM LIEOYKaM
IPEBpALLCHUI), XapaKTePU3YIOIIUX XUMHUUECKUE CBOMCTBAa OPraHNUECKUX
COEIMHEHUH OTAENBHBIX KJIACCOB, CIOCOOBI UX MOMyYEHUS U Ha3BaHUE
OpPraHUYECKUX COeIMHEHUH M0 TPUBUAIBHON WIIM MEXTyHApOHON
CUCTEMATUYECKON HOMEHKJIATYpe.
Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIlaHUI Ha CBOICTBA
OpPraHMYECKUX COCIUHEHUN OT/IEIbHBIX KJIACCOB.
I[TpeBpaliieHust OpraHMYECKUX BEILECTB IIPH HaIrPEBaHUU.
ITonmy4yenue 3THIIEHA U U3y4EHUE €ro CBOMCTB. MOAeIMpOBaHNE MOJIEKYII U
XMMHYECKHMX NIPEBPAIICHUN HAa IPUMEPE dTaHa, 3TUJICHA, alleTHIICHA U JIp.
JlabopaTropHble 3aHATHUS 2 2 2
3. IlpeBpaiieHnst OpraHNYeCKUX BELIECTB MIPU HArPEBAHUU. OK 1, OK 2,
ITomy4yenue 3THIIEHAa U U3y4EHUE €ro CBOMCTB. MOAEeINpOBaHNE MOJIEKYII U OK 4
XMMHUYECKHX NPEBPAIICHUN HA IPUMEpE dTaHa, STWICHA, alleTUIIEHa U JIp.
Tema 4.3. Conep:xxanue yueOHOro MaTepuaJia 4 - 2
HUnentudguxanns buooprannueckue coequHenus. [lpumenenue u 6uosorndyeckas posb yrieBoi0B. OK 1, OK 2,
OpPraHMYecKux OKWuCIIeHHEe YTIIIeBOI0OB UCTOYHHUK PHEPTUHU KUBBIX Oprann3MoB. O6actu OK 4

BeLIeCTB, X
3HAYCHHUE H
NpUMEHEeHHEe B
OBITOBOM U
NPOM3BOJACTBEHHOM
AeSITeJIbHOCTH
YeJIOBEKA

NpUMEHEeHHUs aMUHOKUCIIOT. [IpeBpalieHnst 6eKoB MUIIHM B OpraHu3Me.
buonoruueckue ¢pynkuu 6enkoB. buonornyeckue pyHkuuu xkupos. Poib
OpPraHUYeCcKOil XMMHHU B PELICHUU Mpo0IeM MHUIEBONH OE30MaCHOCTH.

Posb oprannydeckoit XuMuu B pelieHuu NpodJieM 3HepreTuyeckoi 6€30MacHOCTH, B
pa3BUTHUU MEIULIMHBI, CO3JaHUH HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHUKOB SHEPTUU
(anmpTEepHATUBHBIE HCTOYHUKH SHEPruu). OnacHOCTh BO3JCHCTBUS HA KUBbIE
OpraHU3Mbl OPTraHUYECKHUX BEIECTB OTJENIBHBIX KJIACCOB (YIJI€BOIOPO/bI, CIIUPTHI,
(beHOBI, XJIOPOpPraHMYECKHE MPOU3BOIHBIE, AJIbJIETU/IBI U JP.), CMBICI ITOKa3aTes
IPEENbHO AOMYCTUMOM KOHIIEHTpaluX

Kontponbnas padora Ne3 «CTpyKTypa v CBOMCTBA OPTaHUYECKUX BEIICCTBY.
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HauMmenoBanue
pa3aesioB U TeM

Copepxxanue yuyeOHOro MmarepuaJia, 1a00paTopHble
padoThI U NPAKTHYECKUE 3AHATHS, CAMOCTOATEIbHAS
padoTa o0y4arouuxcs, KypcoBasi padora (IIpoeKT)

O0BeM yacoB

BCEro

B TOM YHCJIe
aKTHBHBIE,
HHTEPAKTHBHBIE
¢hopmbI 3ansATHIT*

YpoBenn
OCBOEHHA**,
¢dopmupyemsbie
KOMIICTCHIIUH U
JIMYHOCTHBIE
pe3yJibTaThI

2

4

5

JlaGopaTopHble 3aHATHSA

4. nenTrduKanys OpraHndecKuX COeTMHEHUN OTIACIbHBIX KJIACCOB.
Wnentudukanus opraHn4ecKux COeIUMHEHUN OTIENbHBIX KJIACCOB (Ha MpUMepe
IBJIETUOB, KpaxMala, YKCYCHON KUCIIOTHI, OSTKOB H T.I1.) C UCIIOJIB30BAHUEM UX
(U3UKO-XMMHUYECKUX CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX PEaKIIUH.
Henatypanust Oenka rnpu HarpeBanuu. L{BeTHbie peakiuu 6enkoB. Bo3nukHoBeHHE
AQHAJIUTUYECKOTO CUTHAJIA C TOUKH 3PEHUSI XMMUYECKUX IPOLECCOB IPH MPOTEKAHUU
Ka4eCTBEHHOHN peaKkIny, MO3BOJISIONICH NICHTH(PHUIINPOBATH MPEI0KESHHBIC
OpraHWYECKUE BEIECTBA.

2

Pa3pea 5.

Kunern4yeckune v TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS
XHMHYECKHX peaKUHl

Tema 5.1. Cxopoctb
XHMHYECKHX
peakuuii.
XumMuueckoe
paBHOBecHue

Conep:xanue yueOHOro MaTepuaJia

CKOpOCTb peakiiy, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB: MPHUPOJIBI
pearupyromunx BenlecTB, KOHIIEHTPAIIUH PEarnpyrOIIuX BEIIECTB, TEMIIEPaTyPhl H
IUIOINAAM PEAKIIMOHHOM MOoBepXHOCTHU. TernoBble 3 PeKThl XUMHUUECKUX PEeaKLni.
DK30- ¥ DHIOTEPMHUYECKHUE, PEAKIUH.

OO6parumMocTh peakunii. XUMHYECKOE PAaBHOBECHE U €0 CMEIEHHE 101 IeUCTBUEM
pa3nuyHbIX (HaKTOPOB (KOHIIEHTPALIUS PEareHTOB WM IPOJTYKTOB PEaKIINH,
JaBJICHUE, TeMIIepaTypa) JUIsl CO3/IaHUSI ONITUMATBHBIX YCIOBUH MPOTEKAHUS
xuMuueckux npoueccon. [Ipunnun Jle Hlatense.

[MpakTnyeckue 3aHATHS

9. Penrenne mpakTUKO-OPUEHTUPOBAHHBIX 33/JaHUI Ha aHAIH3 (aKTOPOB,
BJIMSIFOIINX HA U3MEHEHUE CKOPOCTH XMMHYECKOM PEAKIUH, B T.4. C TTO3HUIUN
IKOJIOTMUYECKH TEIeCO00Pa3HOTO0 MOBEACHHUS B OBITY U TPYJOBOM JAESITETFHOCTU B
LEJISAX COXPAHEHUS CBOETO 3/I0POBbSI M OKPYKAKOLIEH IPUPOJHONU CPE/IBI.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUI HA IPUMEHEHHUE pUHLKMIIA Jle-
[[Tarenpe 1uIst HAXOXKACHUS HAIPABJICHUS CMEIICHUS PABHOBECUS XUMUYECKOMN
peakiuu 1 aHann3 GaKkTOpoB, BIUSIOIIUX HA CMEIICHHE XMMHYECKOTO PABHOBECHSI.

2
OK 1,0K2
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O0BbeM yacos YpoBeHn
ConeprxaHue y4eGHOro MaTepuasia, 1aéopaTopHbie B TOM YHCIE OCBOeHUs ™",
HaumenoBanmne dopmupyembie
Pa3/IelIoB 1 TeM paﬁoTbI U NMIPAKTUYECCKHE 3AaHATHHA, CAMOCTOATEC/IbHAasA BCEro AKTHBHBIE, U —
pabora o0yyammuxcs, KypcoBas padora (IIpoeKT) HHTEPAKTHBHbIE IMYHOCTHBIE
¢opmbl 3ansATHI Pe3yILTATEI
1 2 3 4 B
Pasnea 6. PacTBopsI 4 2
Tema 6.1. ITousiTue o | Cogep:kanue y4eGHOro MaTepuaJjia 2 - 2
pacTBopax PactBopenue xak pusnko-xumudeckuii npouecc. PactBopsl. CriocoOsl OK 1,0K 2,
IIPUTOTOBJIEHUS PACTBOPOB. PacTBOpUMOCTB. MaccoBast 101151 paCTBOPEHHOTO OK 7
BeriecTBa. CMbICI MTOKa3aTessl MpeAesibHO T0MYyCTUMOM KOHIEHTPALIUU U €T0
HCIIOJIb30BAaHUE B OLIEHKE SKOJIOIMYECKON 0€3011aCHOCTH.
[TpaBuiia HKOJIOTUYECKH 1€1eCO00Pa3HOrO MOBEACHUS B OBITY U TPYJOBOH
JESTEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBbS U OKPYKAIOUIEH MpUpOIHON
Cpe/Ibl; OMACHOCTh BO3JCHCTBHS HA UBBIE OPTraHU3MBbI OIIPEICIICHHBIX BEIIECTB.
Pemenune npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUI Ha PacTBOPBI,
UCIIOJIb3yeMble B OBITOBOM U MPOU3BOJACTBEHHOMN JEATEIILHOCTH YEIOBEKa
Tema 6.2. JlabopaTropHble 3aHATHUS 2 2 2
HccaenoBanue 5. [IpuroToBneHue pacTBOPOB. OK 1, OK 2,
CBOIiCTB pacTBOpoB | [IpuroroBienue pacTBOpoB 3aJaHHON (MaccoBOM, %) KOHIEHTpaluu (C MPaKTUKO- OK 4
OPUEHTHPOBAHHBIMU BOIIPOCAMH) U OTIPE/IEIEHNE CPeibl BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB.
Paspnen 7. Xumus B ObITY M IPOM3BOICTBEHHOM [1eSITeIbHOCTH YeJI0BeKa 6 4
Tema 7.1. Xumusa B | Conep:xanune y4eO0HOro marepuajia 2 - 2
OBITY U Hogselimme IOCTHMKEHUS XMMHYECKOM HAyKM M XUMHUYECKOM TexHosoruu. Pomib OK 1, OK 2,
NPOU3BOJICTBEHHOH | XMMHUU B 00ECIIEYeHUH HKOJIOTHUECKOM, YHEPreTHUECKOM 1 MUILEeBOM 0e30MacHOCTH, OK 4,0K 7
AesITeJIbHOCTH pa3BuTUH MeAulMHBL. [IpaBuna moucka M aHamM3a XUMHYECKOM MHGOpManuu U3
YyeJIoBeKa pa3IMYHBIX MCTOYHUKOB (HaydHas M y4yeOHO-Hay4yHas JMTEpaTypa, CpeicTBa
MaccoBoi nHpopMmanuu, cetb lHTEpHET).
3ammra: [IpencraBneHue pe3yabTaToOB peIIEHUs KEHCOB B popMe MHUHU-IOKIAA C
MIpE3EHTAlNEeH.
IIpakTH4eckue 3aHATHSA 4 4

10. Tlouck n aHANU3 KEHCOB O MMPUMEHEHUH XUMHUYECKUX BEIIECTB M TEXHOJIOTHH C
yueroM Oynymed mnpodecCHOHANbHONW AEATeIbHOCTH IO TeMaM: BaKHEHIIHe
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O0BbeM yacos YpoBeHn
*%
HanMeHoBame Conep:xaHue yueOHOT0 MaTepHaJia, JadopaToOpHbIe B TOM THCIE q)‘(’);‘;;’;‘;‘;’e‘m)’le
paﬁon U NMIPAKTUYECCKHE 3AaHATHHA, CAMOCTOATEC/IbHAasA AKTHBHBIE,
pa3aesioB U TeM BCEro unrepakTupnne | KOMUCTEHUMH K
paboTa o0yuaommXxcs, KypcoBasi padora (Ipoekr) p e IMYHOCTHBIE
¢opmbl 3ansATHI
pe3yiabTaThl
1 2 3 4 B
CTPOMUTEJIbHBIC MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTe€pHasibl, KPAacKH, CTEKJIO,
KepaMUKa, MaTepUaJIbl I SJICKTPOHUKH, HAHOMATEPUAJIbl, TEKCTUIHHBIE BOJIOKHA,
UCTOYHUKU SHEPTUM, OPraHUYeCKHe M MHUHEpAIbHbIE YIOOpEeHHUs, JeKapCTBEHHbIC
BEIECTBA, OBITOBAsT XUMUSL.
11. 3amura: [IpencraBiaeHue pe3ybTaToB PEIICHUS KECOB B opMe MUHH-TOKIIAa
C IIPE3EHTALUECH.
JnddepennupoBanHblii 3a4eT 4 - -
BCEI'O 72 32

[Ipy npuMeHEHUH MAMCTAHIIMOHHBIX OO0pPa30BaTEIbHBIX TEXHOJOTUH W DJICKTPOHHOTO OOY4YEHHS OCBOCHHE IUCIUILTAHBI
OCYIIIECTBIISIETCS B AJIEKTPOHHO-UH(DOPMAIIMOHHOM 00pa3oBaTeNbHON cpejie (0Opa3oBarenibHas miatdopma dIEKTPOHHONU MOAACPIKKI
ooyuenust Blackboard Learn (caiir bb.usurt.ru)) B pamkax co3maHHOrO Kypca, YTO IO3BOJIIET PEAM30BBIBATh ACHHXPOHHOE M
CUHXPOHHOE B3aMMO/ICHCTBHE YYACTHUKOB 00pa30BaTEIbHBIX OTHOIICHH.

* KoHKpeTHbIE aKTHBHBIC U HHTEPAKTUBHBIC (POPMBI MPOBEICHUS 3aHSATHI OTPaXEHBI B KaJCHAAPHO-TEMATUYECKOM IIJIaHEe

npernogaBaTcIs.
sk

JInsi  XapakTepUCTHUKH YPOBHS OCBOCHHSI Y4eOHOro Mmarepualia HCIOJb3yIOTCS cleayromnme obo3HaueHus: |

O3HAKOMUTEJIbHBIN (y3HaBaHUE paHee H3YyYEHHBIX OOBEKTOB, CBOWMCTB), 2 PENPOJYKTHUBHBIM (BBITIOJHEHHE IEATEIIHHOCTH IO

oOpasily, HWHCTPYKIIMM WJIM TOJ PYKOBOJCTBOM), 3 TIPOAYKTUBHBIM (TJIAHUPOBAHWE W CAMOCTOSITEILHOE BBITIOJTHECHUE
JeATEeIIbHOCTH, PEIIeHe TPOOJIEMHBIX 3aj1a4).
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XapakTepHCTHKA OCHOBHBIX BU/IOB YUeOHOM 1eITeJIbHOCTH 00yYA0IIHXCS

Conep:xxanue o0y4eHust

XapaKkTepuCcTHKA OCHOBHBIX BH/IOB [eAATEJIbHOCTH 00y4al0IUXCH
(Ha ypoBHe y4eOHBIX AelCTBHIi)

Baxueiimune xuMuueckue
HOHATHA

YMeHue 1aBath onpeziesieHue 1 ONeprupoBaTh CACAYIOIUMH XUMUYECKUMU
MNOHATUSIMM:  BEIIECTBO, XUMHUYECKHH 3JEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEIIbHbIE aTOMHAas M MOJIEKYJISIpHAsE MacChl, WMOH, aJlJIOTPOIIHUS,
M30TOIbI, XUMHUYECKasl CBS3b, 3JIEKTPOOTPULIATEIBHOCTh, BAJIEHTHOCTb,
CTEMEeHb OKUCJICHHS, MOJIb, MOJSpHAas Macca, MOJISPHBIM 00beM
ra3o00pa3HbIX BEIECTB, BEIIECTBA MOJICKYJIIPHOTO M HEMOJEKYISIPHOTO
CTPOEHHS, PACTBOPBI, DJIEKTPOJIUT U HEIIEKTPOIUT, SJICKTPOIUTUYECKAS
JUCCOLMAlUs, OKUCIMTEIb U BOCCTAHOBHUTENb, OKUCIEHHE U
BOCCTAHOBJICHHE, TeIJIOBOH 3((EeKT peakuuu, CKOPOCTh XUMHYECKON
peakuuu, KaTajlu3, XHMHUYECKOE pABHOBECHE, YIJIEPOAHBIA CKEJET,
(dyHKIIMOHATIbHAS TPYIINA, U30MEPUs, TOMOJIOTHUS

OCHOBHBIE 3aKOHBI
XUMUAU

dopMynHpOBaHHUE 3aKOHOB COXPAHEHHUS MACChl BEIIECTB U IOCTOSHCTBA
COCTaBa BELIECTB. YCTAaHOBKA NPUYMHHO-CIECIICTBEHHOW CBSI3U MEXKIY
COJICp)KaHWEM JSTHX 3aKOHOB W HAIMCAaHWEM XHUMHUYECKUX (OpMyll |
YpaBHEHUN. YCTaHOBKA 3BOJIOUMOHHON CYIIHOCTH MEHJIEIEEBCKOU U
COBPEMEHHOH (OopMYITHPOBOK meproandeckoro 3akona /I.M1. Menzaeneesa.
OObsicHeHHe (PU3UYECKOrO CMBICTIa CUMBOJIMKHM MEPUOJAUYECKON TaOIHIIbI
xuMuueckux aemeHToB [[.M. MennaeneeBa (HOMEpOB dJeMEHTa, MEPUOA,
TPYMIbl) U YCTAaHOBKA MPUYUHHO-CIIEICTBEHHOUM CBSI3U MEX]y CTPOCHHUEM
aToMa ¥ 3aKOHOMEPHOCTSIMH HW3MEHEHHUS CBOMCTB JJEMEHTOB U
00pa30oBaHHBIX MMM BEIIECTB B MEpUOAAX M TIpylmax. XapaKTepUCTHKa
AJIEMEHTOB MaJblX M OOJBIIMX TEPHOJOB IO HUX TMOJOKEHUIO B
ITepuoanueckoii cucreme JI.M. Menaeneena

OcHOBHBIE TEOPHUU
XUMHUH

YcraHoBKa 3aBUCHMOCTH CBOMCTB XHMHYECKHX BELIECTB OT CTPOCHUSA
aTOMOB O0pa3ylolUX UX XHUMHYECKHUX OJJIIEMEHTOB. XapaKTepUCTUKa
BAXHEHIINX THUIIOB XHMHUUYECKHMX CBI3ed W OTHOCHTEIHLHOCTH JTOH
tunoaoruu. OObICHEHHE 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS KPUCTAUIMYECKHX pemeTok. DopMyJIHpOBKa OCHOBHBIX
MOJIOKEHUN TEOPUH DJIEKTPOJUTHUECKON JUCCOLMALIMU U XapAKTEPUCTHUKA
B CBET€ JTOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
coeuHeHU . POpMyYIMPOBKA OCHOBHBIX ITOJIOKEHUN TEOPUU XUMUUYECKOTO
CTPOEHHUS OPraHUYECKUX COCIMHEHWM W XApaKTEPUCTHKA B CBETE ITOU
TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHUN

Baxgeiinive BeliecTsa u
MaTepUalIbl

XapakTepHucTuKa COCTaBa, CTPOEHUS, CBOMCTB, MOJYyYE€HUS U IPUMEHEHUS
BaxHeimux MetamoB (IA u II A rpynn, amomuHHs, Xene3a, a B
€CTECTBEHHO-HAyYHOM TIpouiie U HEKOTOPHIX d-2JIEMEHTOB)H HX
coeMHEHUI. XapaKTEpUCTUKA COCTaBa, CTPOEHMS, CBOMCTB, MOJIyYEHHUS U
npume- HeHus BakHedmmx HemerauioB (VIII A, VIIA, VIA rpynm, a
Takxke aszora u ¢ocdopa, yriaepora M KpPeMHHs, BOAOPOAA) MU MX
coeTMHEHUH. XapaKTEepUCTHKA COCTaBa, CTPOCHMS, CBOWCTB, IOJIYyYEHUS U
IIPUMEHEHHNS BaKHEHNIINX KJIacCOB

MpeJICTaBUTENIe  YIJIEBOJOPOIOB (aJKaHOB, LHKIIOAJIKAHOB, AaJIKEHOB,
QIKMHOB, ape€HOB) M MX HauOoJjiee 3HAUMMBIX B HApPOJHOXO3SIHCTBEHHOM
IJIaHe AHaJOTrW4YHasg XapakTepUCTUKA BAaXKHEHUIIUX IPEICTaBUTENIECH
JpPYTHX KIJIACCOB OPraHMYECKUX COEIMHEHUH: MeETaHojJa M 3TaHoJIa,
CIIOXKHBIX J(QHUPOB, KHUPOB, MbUI, aJbAECTHAOB ((OpMaIbAETUAOB U
aleTaNbaeruaa), KETOHOB (ameTroHa), KapOOHOBBIX KHCIOT (YKCYCHOMH
KHCJIOTHI, 111 €CTECTBEHHO-HAYYHOT'0 MPOQIIIs NMPeICTaBUTe- I NIPYrux
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KJIACCOB KHCIIOT), MOHOCaxapui0B (TJIOKO3bI), TUcCaxapuioB (caxaposbl),
noyiMcaxapuZioB (Kpaxmajla U UEJUIIOJO03bl), aHWIMHA, aMHHOKHCIOT,
OEIIKOB, NICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XUMHUYECKUH SI3BIK U
CHUMBOJIHKA

Hcnonp3oBanue B y4eOHON U mpodeccHoHANbHOM  AeATeIbHOCTH
XUMHUYCCKUX TCPMHUHOB U CUMBOJIMKH. Hazpanune HN3YUCHHBIX BCUICCTB I10
TPUBHUAIILHON WJIM MEXAYHApOJHOW HOMEHKIATYpPE U OTPAKEHHUE COCTaBa
ATHX COCTUHEHUH C MOMOIIBI0 XUMHUYECKUX POpPMYII.

OTpaxeHne XMMHUYECKHUX MPOLECCOB C OMOIIBIO YPAaBHEHUN XUMHUUYECKUX
peakuui

Xumuaeckue peaKnuu

OOBsicHEHME CYIIHOCTM XMMHYecKMX IpoueccoB. Krnaccupukanus
XUMUYECKUX PEAKLUUN I10 PA3IMYHBIM IIPU3HAKaM: 4YHUCIY M COCTaBYy
IPOAYKTOB U pEareHToB, TemoBoMy 3(ddekry, HampaieHuro, ¢hase,
HaJIU4MIO KaTajau3aTropa, W3MEHEHUIO CTEIICHEW OKHUCIIEHUS DIIEMEHTOB,
00pa3yrolIMX BeLeCTBA. Y CTAaHOBKA MPU3HAKOB OOIIEro M Pa3IM4HOrO B
TUIIOJIOTUM PEAKLUUN Ul HEOPTraHWYECKOM M OpPraHMYEeCKOM XHMMH.
Knaccugukanus BemecTB MW IMPOLECCOB C TOYKHU 3PEHUS OKHCICHMS-
BoccTaHOBJIeHMs. CocTaBlieHUE ypaBHEHUH peaklMi ¢ MOMOIIbIO METoJa
3JIEKTPOHHOrO OanaHca. OObACHEHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON
peakuuy M IIOJOKEHHs XHUMHYECKOIO PpaBHOBECHS OT Pa3IM4HbBIX
(hakTOpOB

XUMHYECKIH BrInosiHEHME XMMHYECKOTO 3KCIIEPUMEHTAa B IOJHOM COOTBETCTBUHM C

SKCIEPUMEHT npaBuigamMu  Oe3omacHoctd. HaOmronmeHue, ¢ukcanmuss W ONHUCAHHE
pEe3yJIbTaTOB MPOBEAECHHOIO SKCIIEPUMEHTA

Xumugeckas [IpoBeneHNE CaMOCTOSATEIIBHOIO TIOMCKAa XHUMHUYECKOH HWH}opManuu ¢

uH(pOopMAaIs WCIIOJIb30BAHUEM PA3JIMYHBIX UCTOUYHUKOB (HAYYHO-TIOMYJISIPHBIX U3AAHUM,

KOMITBIOTEPHBIX 0a3 HaHHBIX, pecypcoB WHTeprera). Mcnosnp3oBanue
KOMITBIOTEPHBIX TEXHOJIOTHH 11 00paboTKH

U Tiepe/iayyd XUMUYEeCKOH HH(OpMALUK U ee MPECTaBICHHUS B PA3IHYHBIX
dopmax

PacdeTsl Mo XuMuueckuM

dbopmynam
U ypaBHEHUSIM

VYcTaHOBKa 3aBUCMMOCTH MEXAY KadeCTBEHHOM U KOJIMYECTBEHHOMN
CTOPOHAMH XHUMHYECKUX OOBEKTOB M MPOLECCOB. PelleHne pacueTHbIX
3aJ]a4y 10 XUMUYECKUM (OpMysIaM U YPaBHEHUSIM

[TpodunsHOE N
npohecCHoHaNBHO
3HAYMMOE COJICpIKaHNe

OObsicHEHHEe XMMUYECKUX SIBICHUN, MPOUCXOIAIINX B IpUpoOLEe, OBITY U
Ha npousBoAacTee. OnpeeneHne BO3MOKHOCTEN MPOTEKaHUSI XUMUYECKUX
MPEBPALICHUI B pa3JIMYHBIX YCIOBHUSX.

CoOmtofeHne mpaBWJI  HKOJOTHMYECKHM TPaMOTHOTO  TOBEACHUS B
okpyxatome cpene. OlleHKa BIUSHUS XHMUYECKOTO 3arpsi3HEHUs
OKpYXKaroIlel Cpelibl Ha OpraHU3M 4eJIOBEKa U IPYTHe KUBbIE OPraHU3MBI.
Cobntoienne mpaBwil  Oe3omacHoro oOpalleHuss ¢ TOpPIOYUMH U
TOKCHUYHBIMHU BelleCTBaMH, J1abopaTopHbIM obopynoBanueM. Iloaroroska
pacTBOpPOB 3aJaHHOW KOHIIEHTpalMu B OBITY W Ha IPOU3BOCTBE.
Kputnyeckas oueHka JOCTOBEPHOCTH XUMMYECKOH HH(pOpMaIMH,
ITOCTYIAKOIIEN U3 Pa3HbIX HCTOYHUKOB
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3. YCJI0OBUS PEAJIM3AIIUA PA]EO‘IEPI ITPOI'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

3.1. TpeboBaHusi K  MHHUMAJIBHOMY  MAaTePHAJIbHO-TEXHHYECKOMY
o0ecrneuyeHu10

JluciuIuinHa peau3yeTcs B yaeOHOM KaOMHETe XUMUHU.

OcHaienre yueOHOro kabuHera:

- CIICIHAIM3UPOBAaHHAS MEOCIIb;

- TEXHUYECKHE CPEICTBA OOyUCHUS: HE UCIIONB3YIOTCS;

- 000pymoBaHME, BKITFOYAs IPUOOPHI;

- HarJIsgHbIE IIOCOOHS.

3.2. YueOHO-MeTOAMYECKOE 0O0ecneyeHue TUCIIUTIMHBI

OcHoBHas yueOHas TUTepaTypa:

1. I'abpuensn, O. C. Xumus: 10-i kimacc: 6a30BbIid ypoBeHb : yueOHuk / O. C.
INabpuensn, WU. I'. Octpoymos, C. A. CnagkoB. — 5-¢ u3., crep. — Mockga :
[IpocBemenne, 2023. — 128 c. — ISBN 978-5-09-107222-8. — TekcT
ANEeKTpOHHbIN //  Jlaub : 2leKTpoHHO-OuOnMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/335039

2. 'abpuensu, O. C. Xumus: 11-# knacc: 6a30Bb1it ypoBeHb : yueOHuK / O. C.
["abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-e¢ u3a., crep. — Mocksa :
[Mpoceemenne, 2023. — 127 c. — ISBN 978-5-09-103623-7. — Tekct :
ANEKTPOHHBIN // JlaHb : DBJeKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/335036

JlomomHUTENbHAS YueOHAas IUTEepaTypa:

1. Apremenko A.W. Oprannueckas xumus / A.U. Apremenko. — 6-e u3a., ctep.
—  Cankr-lIlerepoypr:  Jlanp, 2023. - 540 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/312845

2. Kupunnos, B. B. OcHoBsl Heopranudeckoit xumuu / B. B. Kupunnos. — 2-¢
u3a., crep. — Cankr-Ilerepoypr: Jlanp, 2023. — 352 c¢. — Pexwum npocryna:
https://e.lanbook.com/book/271280

Y4eOHOo-MeTonuuecKas InTepaTypa i CaMOCTOSTENbHOU PaOOTHI:

1. MeTtonuueckoe mocoOue Mo MPOBEAEHUIO MPAKTHYECKUX M JTa0OPaTOPHBIX
3aHaTui o auciuiuae « Xumus» [ JI.B. Kosmosa — KIKT YpI'VIIC, 2023. Pexum
noctymna: KXXT YpI'VIIC — Meronuueckoe obecneuenue (V:) — 1 kypc.

3.3. Uudpopmannonnnie pecypcobl cetu UHTepHeT M mpodeccHoHATbLHbIE
0a3bl JaHHBIX

ITepeuens UnTEpHET-PECYPCOB:

1. OtkpeIThii KOMUTEK. OTKpBITast Xumus 2.6
https://multiring.ru/course/chemistry/content/index.html#.W-Jgm2eY OUI

2. AJIXUMUMK. DneKTpOoHHBIN KypHal JUisl IpenojiaBaresiei, IKOJIbHUKOB U
CTYIEHTOB, u3ydaronmx xumuro http://www.alhimik.ru/

[Tpodeccrnonanbubie 6a3bl JAHHBIX: HE UCTIOIB3YIOTCH.

[TporpamMMHOe obecrieueHne: He UCIIOIb3YETC .
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4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JUCIIUIIJINHBI

Pe3ysabTarsl 00yyeHus
(ocBOEHHBbIE YMEHHSI, YCBOEHHbIE 3HAHMS)

@opMBbI U METOABI
KOHTPOJISA M OLIEeHKH
pe3yJabTaToB 00y4eHHsI

- YMCTb YCTAHABJIMBATH IMPUHAMJICIKHOCTb M3YUCHHBIX HCOPTAHUYCCKUX
U OPraHruYCCKHUX BCHICCTB K OHNPCACIICHHBIM KJIacCaM W TIpylliamM
COEJMHEHUH, XapaKTepu3oBaTb MX COCTaB U BaKHEHIIME CBOWCTBA;
OIIPCACIIATH BHJIbI XUMHNYCCKHUX CBsI3EH (KOBaJIeHTHaSI, HOHHaAas,
METaJUINYecKas, BOJOPOJHAs), THUIBl KPUCTANIMYECKUX  PEIIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKHUE PEAKIINH;

- yMeTh COONIOJaTh MpaBWJIa  HKOJOTHYECKH  IeJ1ecO00pa3HOro
NOBEJCHUsT B OBITY M TPYJOBOH JESITEIbHOCTH B LEISAX COXpPaHEHUsS
CBOETO 3JI0pPOBbSl M OKPY)KAIOLIEHM INPUPOJHON CpPENbl; YYUTHIBAThH
OINACHOCTh BO3JEICTBUSA Ha KHUBbIE OPraHU3MbI OIIPEACIICHHBIX BEIIECTB,
IIOHHUMas CMBICII ITIOKa3aTCJIsz HpGI[GJII:HOfI ZIOHyCTHMOﬁ KOHLCHTpAaluu.

- YMCTb IIPOBOAUTL PACUCTHI 10 XUMHUYCCKUM Q)opMynaM " YPaBHCHUAM
XUMHNYCCKHUX peaKHI/Iﬁ C HCIIOJBb30BaHHECM (bI/ISI/I‘-IeCKI/IX BCJIMYUH,
XapaKTepU3yIOIUX BELIeCTBa C KOJWYECTBEHHONH CTOPOHBI: MAacchl,
oObemMa (HOpPMaJbHBIE YyCJIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA;
UCIOJIb30BATh CUCTEMHbIE XUMUYECKHUE 3HAHUS /IS IPUHATHS PELICHUH B
KOHKPCTHBIX JKW3HCHHBLIX CHUTYyallUAX, CBA3AHHBIX C BCHICCTBAMHU U HUX
IIPUMEHEHHUEM;

- YMeThb IUIAHUPOBaTb U BBINOJHATH XUMHUYECKMH SKCHEPUMEHT
(mpeBpallleHusT OpPraHMYEeCKUX BELIECTB IPU HArpeBaHUM, MOJy4YEHUE
STUJICHA U U3YYCHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU Ha aJIbJIETHIbI,
Kpaxmajl, YKCYCHYIO KHCJIOTY; JeHaTypaunusi OelKOB IpU HarpeBaHUH,
L[BETHbIE peaKkIUH OCJIKOB; NPOBOJUTH PEAKIMU HOHHOIO OOMeHa,
OIIpEeACIATh Cpely BOIHBIX PAacTBOPOB, KAYECTBEHHBIE pPEaKIUA Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS; pellaTh
OKCIICPUMCHTAJIBHBIC 3aaa4ud 110 TEMaM «MeTtanael» U ((HCMCT&J'IJ'II)I») B
COOTBCTCTBHUH C IpaBUJIaMU TCXHUKH 0e30I1acHOCTH npu O6paHIeHI/II/I C
BElIeCTBAMM M J1TaOOpaTOpHBIM  OOOpYIOBAaHUEM;  IMPEACTaBIAThH
pe3yNbTaThl XMMHUYECKOIO 3KCIEpHMEHTa B (opMme 3amucH ypaBHEHUU
COOTBETCTBYIOLINX PeaKUUi U (POPMYIUPOBATH BBIBOJIBI HA OCHOBE ITHX
pE3yIbTATOB;

- YMETb HCIIOJIB30BaThb HAMMCHOBAHUA XHMHUYCCKUX COC}IHHGHI/I?I
MEXIYHapOJAHOIO COI03a TEOPETHYECKOM M NPUKIAJHOW XUMHUU U
TPUBUAJIBHBIC HA3BAHUA BaKHEHUIITIX BEUICCTB (3TI/IJ'I€H, allCTUJICH,
rnuiepuH, ¢Gexon, GopManbaerus, yKCycHasi KMCIOTa, MIMIUH, yrapHbIid
ras, er'ICKHCJ'II:IfI ra3d, aMMHaK, ramcHass HU3BECTb, HEralicHas HU3BECThb,
NUTHbEBAs COAAa M JPYTUX), COCTaBIATH (HOPMYJbl HEOPraHUYECKHX W
OPraHN4Y€CKUX BCIICCTB, YPABHCHHUA XUMHYCCKUX peaKquI, OOBSICHSTH UX
CMBICJ; TOJATBEPKIaTh XapaKTEPHbIE XUMHYECKHE CBONCTBA BEILIECTB
COOTBCTCTBYIOIIIUMHU SKCIICPUMCHTaAMU u 3aI1ucsaIMun ypaBHeHI/Iﬁ
XUMHUYECKHUX PEaKIINA;

- YyMETh HCIIOJIB30BaThb METOJAbl HAYYHOI'O IIO3HAHUS BEIIECTB U
XUMUYECKUX  sIBIeHUI  (HaOdrofeHue, U3MEpeHue, OIKCIEPUMEHT,
MOJICIUPOBAHNE);

- YMCTb BBIABJIATHE XAPAaKTCPHBIC NPU3HAKU W B3aMMOCBA3b M3YUCHHBIX
MOHSTUM, NPUMEHATH COOTBETCTBYIOIIME TIOHATHS NpPH ONHMCAHHUU

Texyiuii KOHTPOJIb:
HaOJIroIeHuE 3a
BBITTOJIHEHUEM 3aJ[aHUi Ha
MPAKTUICCKUX U
71a00paTOPHBIX 3aHATHSIX;
OIICHKA BBITIOJIHEHHBIX
3aJJaHHid Ha TPAKTHYECKUX U
1a00paTOPHBIX 3aHATHSX.
[TpomexxyTouHasi aTTeCTALUS:
OIICHKa OTBETOB HA BOIPOCHI
mudepeHIMPOBAHHOTO
3ayera.
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CTPOEHMSI U CBOMCTB HEOPraHMYECKMX M OPraHMYECKHUX BELIECTB U HX
IIPEBPAILEHH; BBISBIATh B3aUMOCBA3b XUMUUECKUX 3HAHUH C MOHATUAMU
U TPE/ICTaBICHUSAMH JIPYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- YMe€Th aHAJIU3UPOBATh XMMUYECKYI0 HMH(OpMAIHIO, MOIYy4aeMyl M3
pa3HBIX UCTOYHUKOB (CPEJCTB MaccoBoW MH(pOpMaluu, cetb MHTepHET U
Jpyrue);

- 3HaTh OCHOBOINOJAraroIue MOHATUA (XUMHUYECKUH SJIEMEHT, aToM,
ANIEKTPOHHAsI 000JI0YKA aToMa, S-, p-, U-2JIEKTPOHHBIC OPOHUTAII ATOMOB,
HUOH, MOJIEKYyJa, BaJEHTHOCTb, JJIEKTPOOTPULIATENbHOCTh, CTENEHb
OKHCJICHMs, XMMH4YECKas CBSA3b, MOJb, MOJIIpDHas Macca, MOJISIPHBIN
00bEeM, YITIEPOAHBIA CKeNeT, (yHKIMOHANbHAS TpyMNa, paaukKal,
U30MepHsi, U30MEpbl, TOMOJOIMUECKUI pPsil, TOMOJIOTH, YIJIEBOJIOPOJIBI,
KHUCJIOPOA- W a30TCOAEPIKAIIME COCIMHEHUS, OMOJIOTUYECKH aKTUBHBIC
BellecTBa (YIrJIeBOMbI, KUPbI, OEIIKN), MOHOMED, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BBHICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPUCTAUIMYECKAsT PEILETKa,
TUIIBl XUMUYECKUX PEaKLU (OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE, SK30-1
SHAOTEPMUUYECKUE, PEAKIIMM HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUThI,  JJIEKTPOJIMTHUYECKAs  JAUCCOLMALMS,  OKHUCIMUTENb,
BOCCTAaHOBUTENb, CKOPOCTh XHMHUYECKOM  peakuuu, XUMHUYECKOE
paBHOBECHE), TEOPUU M 3aKOHBI (TEOpUS XUMHUECKOTO CTPOCHHUs
opranuueckux BemecTB A.M. ByriepoBa, Teopust 37a€KTPOIUTHUECKON
auccoumanuy, nepuoauyeckuit 3akon .M. MeHpgeneeBa, 3akoH
COXPAHEHHS MAaccChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XMMHH,
(aKTOJOrMUECKUEe CBEIEHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUU U
0€30MacCHOM  HCIIOJIb30BAaHUHM  BAXHEWIIMX  HEOPraHWMYECKUX U
OpPraHUYECKUX BELIECTB B OBITY M IPAKTUYECKON IEATEIILHOCTH YEI0BEKA,;

- 3HaTh O XMMHYECKOM COCTaBIIAIOLICH e€CTECTBEHHOHAYyYHON KapTHUHBI
MHUpa, POJIM XUMHH B IMO3HAHWU SIBICHHH TPUPOABI, B (HOPMUPOBAHHU
MBILIUIEHUS] U KYJIbTYphl JUYHOCTH, €€ (YHKIHOHAJIBHOM I'PaMOTHOCTH,
HEOOXOIUMOM JJisl pelleHHs MNPAaKTUYECKUX 3aJad M IKOJIOTHUYECKU
000CHOBAHHOI'0 OTHOIIIEHUSI K CBOEMY 3J0POBBIO U IPUPOJIHON Cpesie;
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