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1.IMACIIOPT PABOYEN ITPOIPAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUIIVIMHBI «XUMMWSA»

1.1. OOaacTb NpuMeHeHHs MPOTrPaMMBbI

PaGouas mporpamma pa3zpaboraHa B COOTBETCTBUU C (pelepalbHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM CpEIHEro o0Imero oopa3oBaHus (YTB. MPHUKa30M MHUHUCTEPCTBA
obpazoBanust U Hayku P® ot 17.05.2012r. Ne 413 (c uM3MEHEHHSMU W JOMOJHEHUSMH)) U
denepanbHON 00pa30BaTEIBLHON MPOrPaMMO CpeaHEro o0Imero odpasoBaHus (yTB. IPUKA30M
MuHHCTEepcTBa TpocBemennss P® ot 18.05.2023 Ne371), ¢ yuetrom ¢enepanpHOil paboueit
IpOTpaMMbl  CPEJHEro oOmero oOpa3oBaHUS MO JIUCHMIUIMHE «XUMHS» (YriayOIeHHBINH
YpOBEHB),  pekomeHaoBaHHOUW denepanbHbIM TOCYJApCTBEHHBIM OIOKETHBIM HAyYHBIM
yupexjaenueM «MHCTUTyT cTpareruu pa3BuUTHs oOpas3oBaHus Poccuiickoil akazeMun
oOpa3oBaHus», NpUMEpHOW pabouell mporpamMmbl 00II€0O0pa30BaTENbHONW  AUCHUIIIMHBI
«Xumus» ans npodeccCHOHAIBHBIX 00pa3oBarenbHbIX opranmzauuid st YITIC 43.00.00
(43.01/09), pexomengoBannoit @®I'BOY JIIO «Muctutryr pa3Butus mnpodhecCuOHaTHLHOTO
oOpaszoBanusi» (yTBepkaeHa Ha 3aceqanud CoBeTa IO OLIGHKE COJAEpX aHUS U KadyecTBa
MPUMEPHBIX paboyux MporpaMMm oOIIe00pa30BaTEIHLHOTO U COUUATBHO-TYMAaHUTAPHOTO IIUKJIOB
cpenHero npodeccuonanbHoro oopazoBanus (mporokost ot 30.11.2022r. Nel4)).

Pabouas mporpamma 0611e00pa3oBaTebHON AUCHUILTUHBI SIBISIETCS YAaCThIO OCHOBHOMU
npodeccuoHanbHOM 0oOpa3zoBarenbHONM mporpamMMbl B cooTBercTBUM ¢ PI'OC CIIO mno
creunanbHocTH 43.02.15 IloBap M KOHAUTEPCKOE AeJI0, BXOJALIECH B YKPYINHEHHYIO TPYIITY
43.00.00 CepBuc u Typusm.

PaGouas mporpamma 0011€00pa30oBaTeNbHON AUCHUIUIMHBI MOKET OBITH HCIIOJIb30BaHA
OpyruMu  00pa30BaTENbHBIMU ~ YUPESKACHUAMU MPO(ECCHOHAIBHOTO ¥ JAONOJHHUTEIBHOTO
00pa3oBaHus, peaIu3yIOIMMU 00pa30BaTEIbHYIO POTPAMMY CPETHETO 00IIero 00pa3oBaHusl.

1.2. MecTO IMCHUILIMHBI B CTPYKTYpe NPodecCHOHAIBHONH 00pa30BaTe/IbHON NPOrpaMMbl
CIIO: nucuuIuiMHa BXOAMT B 0011e06pa3oBaTeNbHblil UK, SBISETCS MPOQUIBHOMN, H3ydaeTcs Ha
yIIIyOJIEHHOM YPOBHE.

1.3. Ilesiu ¥ UIaHMpPYeMble pPe3yJbTAThl 0CBOCHUS AMCHUIINHBI:

1.3.1. llequ u 3aga4u AMCHUILIMHBI
Copnepkanre TporpamMmbl 00Ie00pa3oBaTeNbHON MUCHUILTAHBI «XUMUS» HaAIMpPaBICHO
Ha JIOCTHKEHHE pEe3yJIbTaTOB €€ M3y4deHUs B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC COO c
yaetoM rnpodeccuonanbHoi HarpaBiaeHHOcTH OT'OC CIIO.
DopMUPOBAHHE Y CTYJEHTOB XUMUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON KAPTHUHBI

MHpa KaK OCHOBBI IIPUHATHUA peHIeHI/Iﬁ B JKM3HCHHBIX M TIPOU3BOJACTBCHHBLIX CHUTYyalHUIX,
OTBETCTBEHHOTO MOBEJICHUS B IPUPOTHON Cpejie.

3agaun TUCHHUNJIHHBI:

1) chopmupoBaTh TOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKHX IPOIECCOB U
SBJICHU B OKPYXKAaIOIIEH cpeae, IeIOCTHOW HAay4YHOW KapTUHBI MHpa, B3aWMOCBSI3U U
B3aMMO3aBUCHUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJUTH pacCUeThl MO XUMHUYECKHUM (opMynaM U ypaBHEHHSIM
XUMUYECKUX PpEaKUuM, IUIAHUPOBaTb M HWHTEPHPETHPOBATH PE3yJIbTaThl XUMHUYECKHX
9KCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKU MPOBEACHUS XUMHUYECKUX HKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN
c coOmroeHreM TIpaBuil 0Oe30macHOrO OOpalieHHsT ¢ BEIIECTBAMH M J1a0OpPaTOPHBIM
o0opynoBaHueM;



4) pa3BUTh YMEHUS aHATTU3UPOBATH, OIICHUBATh, IPOBEPSATH HAa JOCTOBEPHOCTH U 0000IIIAThH
UH(OPMAIII0 XUMHUYECKOTO XapaKTepa U3 pa3IudHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHUS TMPOTHO3UPOBATH TIOCIEICTBUS CBOCH JEATEIBHOCTH W
XUMHUYECKHUX TIPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) cdopmMupoBaTh TIOHMMAaHHWE 3HAYMMOCTH JIOCTHDKEHUH XWMHUYECKOW HAyKu W
TEXHOJIOTUH [T Pa3BUTHS COIUAILHOW U MPOU3BOACTBEHHOHU cep.

1.3.2. IlnanupyeMmble pe3yJbTaThbl OCBOEHHSI 001I€00pPa30BATEIbLHONH JAUCUMIUIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHHE TUCIUTIIMHA uMeeT Tpu popmupoBanuu 1 pazsutuu OK u T1K.



1.3.2. Ilnanupyembie pe3yJibTaThl 0CBOEHHsI 001Ie00pa3oBaTebHON JUCHUILIMHBI B c00TBeTCTBUM ¢ ®I'OC CIIO n Ha ocHoBe ®I'OC COO

KOI[ 1 HAUMCHOBAHHC

HnaHpreMHe PE3YIbTATEI OCBOCHUA NJUCHUIIIMHBI

OPMHUPYEMBIX
(popumpy . OO6mue JuctruimHapHbie
KOMIIETEHINI
OK 01. B dactu Tpy10BOro BOCIUTAHUS: - BJIaJI€Th CUCTEMON XMMUYECKUX 3HAHUI, KOTOPasi BKJIKOYAET:

Bri6upats cioco6sl
pelieHus 3aaa4
npodeccHnoHATEHOM
JEATeIbHOCTH
IMPUMCECHUTCIIBHO K
Pa3IUYHBIM
KOHTCKCTaM

- TOTOBHOCTb K TPYZy, OCO3HAHHUE LIEHHOCTH MacTEpPCTBA,
TPYIOIO0ue;

- TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOIMUYECKOHN U
COLMAJIbHOW HaNpaBJIEHHOCTH, CIOCOOHOCTh HHULIMUPOBATD,
IUIAHUPOBATh U CAMOCTOSITENIbHO BBIIIOJIHAThH TaKylO
JESTEIIBHOCTB;

- HHTEPEC K Pa3In4IHbIM chepaM npodeccnoHaTbHON
JESATEIIBHOCTH,

OBnazneHne yHUBEpPCAIbHBIMU YUEOHBIMU I103HABATEIbHBIMU
NEeNCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSATEJIBHO (POPMYIHPOBATh U aKTYaJIM3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAaHABJIMBATb CymeCTBCHHLIfI IMPpU3HAK NI OCHOBAHUSA JJIA

CpaBHEHHsI, KJIJacCU(PUKALUU U 0000I1IeHNUS;

- OTIPENIENSATh LENU AEATENIbHOCTH, 3a/1aBaTh apaMeTphl U
KPUTEPHH WX JOCTIKEHHUS,

- BBISIBJISATh 3aKOHOMEPHOCTH U TPOTHBOPEYHS B
paccMaTpUBaEMBIX SIBIICHUSIX;

- BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIHTATOB LEJISIM, OLICHUBATh PUCKU
MOCJEICTBHM JeSITeTbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHHUE TTPH PEIICHUN
KU3HEHHBIX Mpo0IeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJIaJIeTh HaBbIKaMH y4eOHO-MCCIIEI0BATENbCKON U
IIPOEKTHOM J1eATeNbHOCTH, HABBIKAMHU pa3peleHus Npooiem;

OCHOBOITOJIAraloIINe MOHATUS (XUMHUYECKUM SJIEMEHT, aTOM,
SIIEKTPOHHAst 000JI0YKa aToMa, S-, P-, d-3IIeKTpOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPHULIATENILHOCTD, CTENIEHb OKUCIICHHUS, XUMUYECKast
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00beM, YriIepoTHbII
cKeneT, (GyHKUMOHANIbHAS TPYIIa, paJuKal, H30Mepus,
H30MEpbI, TOMOJIOTHUECKHUH Psi/i, TOMOJIOTH, YTIEBOAOPOIbI,
KHCJIOPOJI- M @30TCOICPIKAIINE COSAMHEHUS, OMOJIOTUYECKH
aKTUBHBIC BeIIeCTBA (YTIIEBOIbI, XKUPHI, OCIIKHN), MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCTMHEHUS, KPUCTAIUTMYECKAST PEIIETKA, TUTIBI XUMHUUECKUX
peaxiuii (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC, DK30- U
SHIO0TEPMUUYECKHE, PEAKIIMK HOHHOTO 0OMEHa), pacTBOp,
AIEKTPOJIUTHI, HEAJEKTPOJIUTHI, JIEKTPOIUTHUECKAS
JIACCOITUAITNS, OKUCITUTENb, BOCCTAHOBUTEIH, CKOPOCTh
XUMHUYECKOHN peakiny, XUMUYECKOE PAaBHOBECHE), TECOPUH U
3aKOHBI (TEOPUSI XUMUUYECKOTO CTPOCHHS OPraHUYECKUX BEIICCTB
A.M. byrneposa, Teopust SEKTPOIUTHIECKON TUCCOIMALINH,
nepuoanueckuii 3akoH [[.M. MeHneneeBa, 3aK0OH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUH,
(haKTOJIOTUUECKHE CBEJCHHS O CBOMCTBAaX, COCTABE, MOJYUCHUH U
0€301MacHOM HCIIOJIb30BAHUH BAKHEHIIINX HEOPTAHUYECKUX U
OPTraHWYECKUX BEIIECTB B OBITY U MIPAKTUYECKON ACATEIHBHOCTH
YeJI0BeKa;

- YMETb BBISIBIIATh XapaKTePHBIC MPU3HAKU U B3aUMOCBSI3b
M3YYEHHBIX MOHATUNA, TPUMEHATH COOTBETCTBYIOIINE MOHSITHS
MIPU ONMCAHUK CTPOCHUS U CBONCTB HEOPTaHUYECKHUX U




- BBISIBJISITH TIPUYMHHO-CIICJICTBCHHBIC CBA3H U
AKTyaJIM3UPOBATh 33/1a4y, BEIBUTATh THIIOTE3Y €€ PeIIeHUS,
HAXOJUTh apPI'yMEHTHI JIJIS J0Ka3aTeIbCTBA CBOMX
YTBEPXKACHHIA, 33]1aBaTh MapaMEeTPhl U KPUTEPHH PEIICHUS;
- aHAJIM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHHS 3a1a49H
pe3yIbTaThl, KPUTHYECKH OIICHUBATH UX JJOCTOBEPHOCTb,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;

- YMETh MMEPEHOCUTH 3HAHUS B TTO3HABATEIILHYIO U
NPaKTUYECKYIO O0JIACTH KU3HEICATSILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX PEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTHHAIHHBIC
MOJIXOJIbI U PELICHUS;

- CIOCOOHOCTh MX MCIIOJIb30BaHUs B IIO3HABATEIILHOM U
COILIMAJILHOM MPAKTUKE

OpraHWYEeCKUX BEIIECTB U UX NPEBPAILECHUI; BBISIBISAThH
B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C MMOHATUSAMHU U
MIPEACTABICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIMHEHUHN
MEXIYHAPOAHOTO COI03a TEOPETUYECKON U MPUKIIAAHOU XUMUHU
Y TPUBUAIbHBIC HA3BAHMSI BAXKHEHIIINX BEIIECTB (3TUJIEH,
alieTuiIeH, IHLepuH, Gpenon, GopManbaerul, yKCycHas KHCIOoTa,
[JIMIWH, YTapHbIW ra3, YIIEKUCIbIA ra3, aMMHUaK, ralieHas
U3BECTb, HETAIlIEHAs U3BECTh, IUTHEBAs COJA U IPYTUX),
COCTaBJIATH (POPMYJIBI HEOPTAHUYECKUX U OPTaHUUECKHUX
BEIIECTB, YPABHEHUS XUMHUYECKHUX PEAKIIHi, 00BICHATH UX
CMBICJT; TIOATBEPKIATh XapaKTEPHbIE XMMUYECKUE CBOMCTBA
BEILECTB COOTBETCTBYIOIMMHU SKCIEPUMEHTAMH U 3aMIUCIMHU
YPAaBHEHUN XUMUYECKUX PEAKLUN;

- YMETh yCTaHaBJIMBATh IPUHA/JIC)KHOCTh U3yYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB K OMPEACICHHBIM
KJIaccaM U IpyIaM COEIUHEHUH, XapaKTepru30BaTh UX COCTaB U
BOKHEHIIME CBOMCTBA; ONPEETATh BUIbI XMMUYECKUX CBS3EH
(xoBanleHTHAas1, MIOHHAs, METaJNINYecKasi, BOJOPOJIHAS ), TUIIBI
KPUCTAJUTMYECKUX PEIIETOK BEUIECTB; KIACCUPUITUPOBATH
XUMHUYECKHE PEaKUU;

- copMUpOBATH TIPEACTABJICHHS: O MATEPUATILHOM €IMHCTBE
MHPA, 3aKOHOMEPHOCTSX U [IO3HABAEMOCTH SBJIEHUN IIPUPOLBI; O
MECTE ¥ 3HAUCHUU XMMUH B CUCTEME €CTECTBEHHBIX HayK U €€
poJu B 00ECTICUEHUU YCTOMUMBOTO Pa3BUTHS UYEIOBEYECTBA: B
peIIeHr POOIEM IKOJIOTHUECKOM, SHEPTETUUECKOM U MUIIEBON
0€301MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3aHUN HOBBIX
MaTepHaioB, HOBBIX HCTOYHUKOB SHEPTHH, B 00ECTICUCHUH
paIMoOHAIBLHOTO MIPUPOIONOIB30BaHus, B POPMUPOBAHUHU
MHPOBO33PEHUS U OOIIEH KyIbTYpPHI YeJIOBEKA, a TAKKE
HKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOU Cpene;

- BJIQJIETh CUCTEMON XMMUYECKUX 3HAHUI, KOTOPAasi BKIIKOYAET:




OCHOBOIIOJIATAlOLI1E NOHATHUS (JOMOJHUTEIBHO K CUCTEME
HOHSTUH 6a30BOr0 YPOBHS) - H30TOIbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSTHHE aTOMa, TMOPHIN3aLUs AaTOMHBIX
opoOuraneii, xumuueckas cBs3b ("F " u "", KpaTHbIC CBA3N),
MOJISIpHAsi KOHLIEHTpALMs, CTPYKTYpHas popMyIia, H30MepHst
(cTpykTypHasi, reoMeTpuueckas (LUc-TpaHC-U30MEPHS), TUIIBI
XMMUYECKHUX peakuil (roMo- U reTeporeHHble, 00paTUMbIE U
HeoOpaTUMBbIE), PaCTBOPHI (ICTUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KPUCTAJIOTUAPATHI, CTENEHb AUCCOLUALNH, IIEKTPOJIN3,
KPEKHUHT, puOPMHUHT); TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIeKaIllMe B OCHOBE IOHUMAaHUs
IIPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM,
COBpPEMEHHbBIE IIPEJICTABICHHS O CTPOCHUHU BEIeCTBa Ha
aTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX;
IPEJCTaBICHUS O MEXaHU3MaX XUMUUYECKUX PEaKIHii,
TEPMOJMHAMHYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTAX UX
IIPOTEKaHUsA, O XMMHUYECKOM PaBHOBECUH, TUCIIEPCHBIX
cucreMax, (aKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX, COCTaBe,
MOJy4eHHUHU U 0€30MaCHOM HCIOJIb30BAHUH BaKHEHIINX
HEOpPraHMYECKUX U OPraHUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOH 1eATEIbHOCTH YelloBeKa; OOLMX HayYHbIX
MPUHIIMIIAX XUMUYECKOTO MTPOU3BOJICTBA (HA IpUMEpe
IIPOU3BOJICTBA CEPHOM KHMCIIOTHI, aMMHaKa, METaHOJIa,
nepepaboTku HePTH);

- YMETh IPOBOJUTH PACUYEThI 10 XUMUUYECKUM (hopMyam U
YPaBHEHUSM XUMHYECKHUX PEAKIMH C UCTIOIb30BaHUEM
¢bu3nvecKkrux BeITUUMH (Macchbl, 00beMa ra3oB, KOJINYECTBA
BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: PACUYETHI MO0 HAXOXKJICHUIO XUMUYECKOH (POPMYIIBI
BEIIIECTBA; pacyeThl MacChl (00BEMa, KOTMYECTBA BEIICCTBA)
IIPOJYKTA PEAKIIUH, €CIIU OJHO U3 UCXOHBIX BEILECTB JAHO B
BH/JIE PAaCTBOPA C OMPEIEIEHHON MaCCOBOM JT0JIEH
pPacTBOPEHHOI'0 BEIIECTBA WM JJAHO B U30BITKE (MMEET




IPUMECH); PACYEThl MACCOBOM MM 0OBEMHOM 10 BBIXO/1a
MPOJYKTA PEAKIMH; PACUEThl TETUIOBOTO 3 dekTa peakuuid,
00BEMHBIX OTHOLIEHUH Ta30B;

- YMETb BBISABIIATH XapaKTE€pPHbIC IPU3HAKU U B3aUMOCBSI3b
W3YYEHHBIX [TOHATHH, IPUMEHATH COOTBETCTBYIOIINE IOHATHS
IIPU ONMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB U UX IIPEBPALLICHUH; BBIABIIATD
B3aUMOCBSI3b XMMUYECKUX 3HAHUN C IOHATUSAMU U
IPEJCTaBICHUAMU JAPYIUX NPEAMETOB Ui 60jiee 0CO3HAHHOTO
MOHUMAaHHUS U OOBSICHEHUS CYIIIHOCTH MAaT€PUAJIbHOTO €IMHCTBA
MUPa; UCIIOJIB30BATH CUCTEMHBIE XUMUUYECKNE 3HAHUS AJIs
00BsICHEHUS U IPOTHO3UPOBAHUS SBJICHUH, UMEIOILINX
€CTECTBEHHOHAYUYHYIO IIPUPOLY;

- YMETb HCII0JIb30BATh HAUMEHOBAHUS XUMUYECKUX COCIMHEHUN
MEXYHapOAHOI'O COI03a TEOPETUUECKOHN U NIPUKJIAJHON XUMUU
Y TPUBUAJIbHBIE HA3BAHUS BEILIECTB, OTHOCAIIMXCS K U3Y4CHHBIM
KJIacCaM OpPraHWYECKUX U HEOPraHWYECKUX COCIUHECHU;
HCIIOJIB30BAaTh XUMHUYECKYK) CUMBOJIMKY ISl COCTABIICHUS
(bopMys1 HEOPraHUYECKUX BELIECTB, MOJIEKYISPHBIX U
CTPYKTYPHBIX (pa3BepHYTbHIX, COKPAILIEHHBIX 1 CKEJIETHBIX )
(bopMys1 OpraHUYEeCKHX BEIIECTB; COCTABIATh YPABHEHHUS
XUMHYECKHUX PEaKIUH U PACKPBIBaTh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI IIOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peakLui; peaKkiui
MOHHOT0 OOMEHa IyTeM COCTABIICHUS UX MOJHBIX U
COKpAIICHHBIX NOHHBIX YPABHEHUI; pEaKLMI THIPOJIN3a,
peakiuii KomMIiekcooOpa3oBaHus (Ha mpumepe
TUAPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUSA); TOATBEPKIATh
XapaKTepHbIE XUMUYECKHUE CBONCTBA BEILIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aIIUCIMH YPABHEHUHN
XUMHUYECKHUX PEaKIIMi;

- YMETh KJ1accu(UIUPOBATh HEOPTraHUUECKHUE U OPTaHUYEeCKUE
BEIIECTBA U XMMHUYECKHE PEAKIIUU, CAMOCTOSITEIbHO BHIOMPATh




OCHOBaHMS U KPUTEPUU Il KJIaCCU(PUKALIUU U3ydaeMbIX
XMMHUYECKUX 00bEKTOB; XapaKTEePU30BaTh COCTAB U BayKHEHIINE
CBOICTBA BEILLECTB, IPUHAJIEKAIINX K ONPEACICHHBIM KIaccaM
U TpyIIIaM COEIMHEHUH (IIPOCThIE BELECTBA, OKCUIBL,
THJPOKCUBI, COJIU; YTII€BOJOPObI, IPOCThIE 3(PUPBI, CIIUPTHI,
(beHObI, anbIeru/bl, KETOHBI, KAPOOHOBBIE KHCIOTHI, CIIOKHBIC
3(UPBIL, XKUPBI, YTIEBObl, AMUHBI, aMUHOKHUCIIOTHI, OEIIKN);
IIPUMEHSITh 3HAHUSI O COCTaBE U CBOMCTBAX BEILECTB AJIs
HKCIEPUMEHTAIbHON IIPOBEPKU THIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH IPOTEKAHU XUMUYECKUX PEAKIIUN U
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHUS;

- YMETb OATBEPKAATH HA KOHKPETHBIX IPUMEPAX XapaKTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX
COC/IMHCHUH OT KPaTHOCTH U TUIa KoBaJieHTHOH cBsi3u ("TF " u
"'"), B3aMMHOT'O BJIMSIHHS aTOMOB U TPYII aTOMOB B MOJIEKYJIax; a
TaK)Ke 0T OCOOEHHOCTEH peann3aliy pa3InuyHbIX MEXaHU3MOB
IIPOTEKAHUS PEAKLUM;

- YMETh XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM M BO30Y/IEHHOM COCTOSIHUM) U MOHOB XMMUYECKHUX
anemeHToB 1 - 4 mepuonos [lepuoanueckoii cucremst J1. 1.
MenzeneeBa 1 UX BaJIEHTHBIE BO3MOXHOCTH, UCIIONIb3Ys
noustus "s", "p", "d-anexTpoHHbIE" OpOUTANIH, SHEPrETUUECKHE
YPOBHHU; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU COEIMHEHUH 1O
NepuoJaM M rpymnrnam;

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
CpelcTBa MOUCKa,
aHanM3a u
WHTEpIpeTauu
nH(popMaluu U
nH(OpMaIOHHBIE

B 065acTi IEeHHOCTH HAY4YHOTO TIO3HAHMUSL:

- ¢(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON
IIPAKTUKH, OCHOBAaHHOI'O Ha INAJIOre KYyJIbTYp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHDE;

- COBEPIIEHCTBOBAHME SA3BIKOBOM M YUTATENBCKON KYJIbTYPHI
KaK CpEACTBA B3aUMOJEHCTBUS MEXKY JHOAbMU U IO3HAHUS

- YMETh IJIAHUPOBATH U BBITOIHATh XUMUYECKHI SKCIIEPUMEHT
(mpeBpallleHrs OPraHUYECKUX BEIECTB IPU HArpEeBaHUH,
MOJYYECHHUE ITUJIEHA U U3YYECHHE €r0 CBOMCTB, KAUECTBEHHBIE
peaKUMU Ha AJIbJAETU/IBI, KpAaXMaJl, YKCYCHYIO KHCIIOTY;
JieHaTypanusi OeTKOB NMPU HATPEBaHUH, [IBETHBIC PEAKITNU
OENKOB; MPOBOANTH PEAKIIMU HOHHOTO OOMEHa, OTPEAeIsATh
cpeny BOJAHBIX PAaCTBOPOB, KAYECTBEHHBIC PEAKIIMU Ha Cylbdar-,
KapOOHAT- U XJIOPUJI-aHHOHBI, HA KATHOH aMMOHHSI;, pEIIaTh




TEXHOJIOTUH JIJIs
BBITIOJIHEHUS 33]1a4
npodeccnoHanbHOM
NEeSATEeIbHOCTH

MUDA;

- OCO3HAHME LIEHHOCTH HAyYHOMU JESITEIbHOCTH, FTOTOBHOCTD
OCYIIECTBIISATH IPOEKTHYIO M UCCIIEI0BATEIBCKYIO
JESATENIbHOCTh MHIMBUYalIbHO U B TPYIIIIE;

OBnazneHre yHUBEpPCAIbHBIMU Y4eOHBIMH IT03HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ nHpopMaIuei:

- BJIaJIETh HaBbIKAMH MOJYyYCHUS HHPOPMALIUU U3 HCTOYHHKOB
pa3HBIX THUIOB, CAMOCTOSITENILHO OCYIIECTBIISTH MOUCK,
aHaJIN3, CUCTEMATU3ALUI0 U UHTEPIPETALUI0 HHPOpMALIUU
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTABICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX OPMATAX C YIETOM
Ha3Ha4YeHHs MHPOPMAIIMK U LENEeBON ayUTOPHH, BHIOHpast
ONTUMAIIbHYIO (HOPMY TIPEICTABICHHUS U BU3YaTIH3AIIHH;

- OLICHUBATh IOCTOBEPHOCTh, IESTHTUMHOCTh HH(POpPMAIINH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- UCTIOJIb30BATh CPEACTBA MH(POPMAITMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 33/1a4 C
coOnroeHreM TpeOOBaHUI 3PrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepesKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

- BJIaJIeTh HaBbIKaMM PAcllO3HaBaHMA U 3aIUTHl HH(popMaIuy,
nH(pOpMaAIMOHHOM 0€30MaCHOCTH JIMYHOCTH;

AKCIEPUMEHTAJIbHBIE 33J1auu 110 TeMaM "MeTauibl" u
"HemeTasnbl") B COOTBETCTBUH C IIPAaBUIIAMU TEXHUKU
0e30nacHOCTH IIpU OOPALIEHNH C BEIECTBAMH U J1a00paTOPHBIM
000pyI0BaHUEM; TIPEJICTABIISAT PE3YJIbTAThl XUMHUECKOTO
HKCIEpPUMEHTA B (JOPME 3aIIUCH YPABHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ GOpMyIUPOBATH BHIBOJBI HA OCHOBE 3TUX
pe3yJbTaTOB;

- YMETh aHAJTU3UPOBATh XUMUYECKYIO HHPOPMAIIHIO,
NOJIy4aeMy0 U3 pa3HbIX HCTOYHUKOB (CPEACTB MaccOBOM
uH(popmauuu, cetb UHTEpHET U Apyrue);

- BJIaJIeTh OCHOBHBIMU METO/IaMU HayYHOI'O IIO3HAHUS BEILECTB U
XUMHUYECKUX SIBJICHUH (HAOJI0ICHHE, U3MEPEHUE, SKCIIEPUMEHT,
MO/JICJIUPOBAHUE);

- YMETh IPOBOJHUTH PACUYETHI 10 XUMHUYECKUM (popMyIiam u
YPaBHEHMSIM XMMHUYECKHX peaKLUil ¢ UCIO0Ib30BaHUEM
($u3HYECKUX BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHbIE
YCIIOBUS1) Fa30B, KOJINYECTBA BEILIECTBA; UCIIOJIb30BaTh
CHUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHATHS PELIeHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BELIECTBAMU
U MX IPUMEHEHUEM;

- YMETh CaMOCTOATEIbHO MIJIAHUPOBATh U IPOBOJUTH
XMUMHUYECKUH HKCIIEPUMEHT (TI0JIy4yeHHE U U3yYeHHEe CBOWCTB
HEOPraHMYECKUX U OPraHMYeCKUX BEIIEeCTB, KaUEeCTBEHHbIE
peaKuuu yriieBOAOPOJOB Pa3INYHbIX KJIACCOB U
KHCJIOPOJICO/IEPKALIUX OPraHUYECKHUX BEIIECTB, PELLICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 PACIIO3HABAHNUIO HEOPTraHUYECKUX
Y OPraHUYECKUX BEIECTB) ¢ COOIIOCHUEM MTPaBuil 0€30I1aCHOTO
oOpalleHns ¢ BelecTBaMU U 1JabOpaTOPHBIM 000PYI0BaHHUEM,
(bopMyIUpOBATh LIEIH UCCIIEI0OBAaHUS, IPEAOCTaBIATh B
pasnu4yHOl opmMe pe3ysbTaThl IKCIEPUMEHTA, aHATM3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETb OCYIIECTBIISITH LI€JICHANPABICHHBIN IOUCK XUMUYECKON




nH(poOpMaIny B pa3IMYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-
Hay4yHas JINTEPaTypa, CPECTBA MACCOBON HH(OPMAIIIH, CETh
WNHTepHeT u Apyrue), KpUTUYECKHA aHATTM3UPOBATh XUMHUYECKYIO
uH(popMaInio, epepadbaTeiBaTh €€ U UCTIOIB30BATh B
COOTBETCTBUU C TIOCTABJICHHOW y4eOHOM 3a1a4eii;

- BJIQJIETh CUCTEMOW 3HAHUM O METOAAaX HAYYHOIr'O MO3HAHUS
SIBJICHUW MPUPOJIbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX U
YMEHUSMH MPUMEHSTH 3TH 3HAHUS TIPH IKCIIEPUMEHTATHEHOM
HCCIIEAOBAHUHN BEIIECTB U IS O0BICHEHNS XUMHUYECKUX
SIBJIEHU, UMEIOIIHNX MECTO B IPUPOJIE MPAKTUYECKOMN
JIeSITEILHOCTH YSJIOBEKA M B IOBCEIHEBHOM JKU3HH;

OK 04.

DddexTuBHO
B3aMMO/ICMICTBOBATH U
pabortarth B
KOJUICKTHBE U
KOMaHjIe

- FOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTU U
CaMOOMPEICIICHHIO;

-OBJIa/ICHNE HaBbIKaMH Y4eOHO-HMCCIIE10BaTENbCKOM,
MPOEKTHOM U COIMANILHOM e TENIbHOCTH;

OBnazeHne yHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JEUCTBUSIMU:

0) cOBMeCTHasl I€SITEIbHOCTD:

- IOHUMAaTh U UCIOJIb30BaTh PEUMYILECTBA KOMaHIHON U
UHAUBUAYaJIbHON paboThI;

- IPUHUMATD L€ COBMECTHOU JEATEIBHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 1O €€
JOCTHKEHUIO: COCTABIIATH IUIAH JIEHCTBUN, PaCIIPENENIATh
pOJIK C Y4ETOM MHEHHI Y4aCTHUKOB 00CYKJIaTh pe3yiIbTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSIX
peasbHOro, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYLIECTBJIATH TO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B
Pa3IMYHbIX CUTYaIUsX, IPOSBISATH TBOPUECTBO U
BOOOpakeHue, ObITh HHUIIUATUBHBIM

OBnazneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU AEHCTBUSIMMU:

T) IPUHSATHE ce0s M IPYTUX JTIOACH:

- YMETb IJIAHUPOBATH U BBITOJIHATH XMMUUYECKUN IKCIIEPUMEHT
(mpeBpaleHust OpraHMYECKUX BEIIECTB IPU HarpeBaHUH,
[I0JIyUYEHHUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHbBIE
peaKuuy Ha ajabAeTUbl, KpaxMaj, YKCYCHYIO KHCIIOTY;
JeHaTypanus OeIKOB MPU HArPEBAaHUH, [[BETHBIC PEAKIINU
0€eJKOB; MPOBOIUTH PEAKIIMH HOHHOTO 0OMEHa, OTIpeIeNATh
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHbIE peaKklMy Ha cynbdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATUOH aMMOHMS; pelIaTh
AKCIIEPUMEHTAJIbHBIE 3a/1a4M 110 TeMaM "Metauel" u
"HemeTamibl") B COOTBETCTBUU C IPABUIAMU TEXHUKHU
0€301acHOCTH P 0OpaIeHUH C BEIIECTBAMHU U J1aOOpaTOPHBIM
000pyI0BaHUEM; TIPEJICTABIIATH PE3YJIbTAThl XUMHUECKOTO
AKCIIEPUMEHTa B (hOpMeE 3alKCH yPaBHEHUIN COOTBETCTBYIOLINX
peakuuii ¥ GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX
pe3yJbTaToB;

-YMETh CaMOCTOSITEIILHO MJIAHUPOBATh U IPOBOJUTH
XUMHUYECKHH SKCIIEPUMEHT (IIOJTy4YeHUE U U3yUeHHE CBONCTB
HEOPraHMUYECKUX U OPraHMYECKUX BEIIECTB, KAUECTBEHHbBIE
peaxkuu yriieBoAOPO0B Pa3IUYHbIX KJIACCOB U
KHCIIOPOJICOIEPKALUX OPraHUYECKHUX BELIECTB, PELLIEHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 PACIO3HABAHUIO HEOPTaHMUECKHUX
Y OPraHMYECKUX BEIIECTB) C COOJIOICHUEM MPaBUII O€3011aCHOTO




- IPUHUMATh MOTHUBBI U PTYMEHTHI IPYTHUX JIIOACH MpU
aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFO/IeH Ha OIIMOKH;
- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C TO3UIHH JAPYroro
YeJIOBEKa;

oOpallieHus ¢ BEIIeCTBaMU U J1a0OpaTOPHBIM 000PYI0BaHUEM,
(GbOopMyIMPOBATH LIEIH UCCIICIOBAHUS, MPEIOCTABIATh B
pa3anuHoOll popMe pe3ynbTaThl SKCIEPUMEHTA, aHATU3UPOBATh U
OIICHUBATH UX JOCTOBEPHOCT;

OK 07.
ConelicTBOBaThH
COXpaHEHUIO
OKpY>KaroIen cpepl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTta,
TIPUHIIMITBI
OepexKIIMBOTO
MIPOU3BO/ICTBA,

3P PEKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsIX

B o0nactu 3K010ruYecKoro BOCIIUTaHUS:

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYpPbl, TOHUMaHUE
BJIUSIHUSA COLMAIBHO-3KOHOMUYECKUX MPOLIECCOB Ha
COCTOSIHME MPUPOJIHON U COLIMAIBHON Cpeibl, OCO3HAHUE
rJ100aTBHOTO XapaKTepa IKOJOTHUECKUX MPooIIeMm;

- INIAHUPOBAHUE U OCYIIECTBJICHHUE ICUCTBUI B OKPY’KaIOIIEH
cpelie Ha OCHOBE 3HAHHUs LIeJIeld YCTOWYMBOIO Pa3BUTHUSA
YeJI0BEUECTBA;

AKTUBHOE HEMPUATHUE ICHCTBUM, TPUHOCAILINX BPE]l
OKpY’Karolllen cpeae;

- YMEHHE MMPOTHO3UPOBATH HEOIATONIPHUSITHBIC SKOJIOTHICCKHE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUM, PEIOTBPALIATh
ux;

- pacCLIUPEHUE OMBITA AEATEIBHOCTH 3KOJIOTUYECKOU
HaIpPaBJIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-HCCIIEeI0BATENbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

- chopMHpOBATH MPEACTABICHUS: O XUMHUYECKON COCTABIISIOIICH
€CTECTBEHHOHAYYHON KAPTUHBI MUPA, POJIA XMMUU B TO3HAHUU
SIBIICHUH TIPUPOJIBI, B (DOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPBI
JUYHOCTH, €€ QyHKIIMOHATHHOW IPaMOTHOCTH, HEOOXOIUMOM
JUTSL pEILICHUS] PAKTHYECKUX 3a7a4 U SKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO U IPUPOTHOM
cpene;

- YMETh COOJII0IaTh MPaBUIIA SKOJIOTUYECKH 1IeTIECO00pa3HOTr0O
MOBEJICHUS B OBITY U TPYJIOBOU JIEATEILHOCTH B EIISIX
COXPAHEHHUsI CBOETO 37J0POBbS U OKPYKaIOIIEH PUPOTHON
Cpe/ibl; YIUTHIBATH OMACHOCTH BO3/ICHCTBHS HA JKUBBIC
OpraHU3MbI ONPEIEIICHHBIX BEIIECTB, IOHUMAsI CMBICT
ITOKAa3aTelIsl MPeaeIbHON TONyCTUMON KOHIICHTPALINH;

- YMETb IPOTHO3UPOBAThH, aHATU3UPOBAThH U OLICHUBATH C
MTO3UIIMHA YKOJIOTUUECKON O€30MaCHOCTH TMOCEACTBUS OBITOBON U
MIPOU3BOJICTBEHHOM JESITEIIbHOCTH YEJIOBEKA, CBA3AHHOM C
nepepadoOTKOM BEUIECTB; UCTIOIb30BATh MOJYyYECHHBIE 3HAHUS JIJIS
MPUHSITHS TPAMOTHBIX PEIICHUN TPOOJIeM B CUTYaIUSX,
CBSI3aHHBIX C XUMUCH;

- YMETh OCO3HABATh OMACHOCTh BO3/ICHCTBUSI HA KUBbIE
OpraHU3MBI OMPE/ICIICHHBIX BEIIECTB, TOHUMAsI CMBICT
MOKa3aTelsl MpeaeIbHOM JOMyCTUMON KOHILIEHTpAlluU, U
MOSICHATH Ha IIPUMEpax CrocoObl YMEHBIIICHUS U
MPEeAOTBPALIEHUS UX BPEIHOIO BO3JACHCTBUS HA OpraHU3M
YeJIOBEeKa.
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2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJIBHOM JUCIUTILINHBI

«XUMMUS»

2.1. O0beM TUCHUIINHBI U BBl y4eOHOH padoThI
Bupa yueOHoii padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 144
B T.Y.
OcHoBHOe coJep:kaHue 102
BT. 4..
TEOpeTUIeCcKoe 00ydeHue 52
MIPaKTUYECKHUE 3aHATHS 56
B T.4. KOHTPOJIbHBIC PaOOTHI 8
1abopaTOPHBIE 3aHATHS 5
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHNE 42
BT. U..
TEOpeTUIeCcKoe 00yueHue 8
MIPaKTUYECKHUE 3aHATHS 22
1abopaTOPHBIE 3aHATHS 5
IIpome:xxyTouHasi arTecTanus (3K3aMeH) -




2.2. TemaTn4eckni IJIAH U COJEePKAHME JUCHUIIIMHBI

HanmenoBanue Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOe U NpodeccHOHATBHO-OPHEHTHPOBAHHOE), 1a00paTOpHbIE Oo0bem | dopmMupyemble
pa3/iesoB U TeM NpaKTHYeCKHe 3aHATHS, IPUKIATHONH MOLY/Ib 4acoB KOMIIeTCHIIHH
1 2 3 4
Pa3nen 1. OcHOBBI CTpOEHHS BelleCTBA 14
Tema 1.1. OcHoOBHOe coiep:KaHue 10 OK 01
Crpoenue atoMoB | CoBpeMeHHast MOJIENb CTPOEHHUSE aTOMa. DJIEKTPOHHAs KoHpurypaius aroma. Kiaccupukaiys XAMHIECKHX 3IEMEHTOB
XUMHYICCKUX (S-, p-, d-3nemenTshI). BaneHTHBIE 271eKTPOHBI. BaieHTHOCTh. DIIEKTPOHHAS IPUPOIA XUMUUECKOI CBSI3H.
3JIEMEHTOB U OnexTpooTpuuaTensHOCTh. KoBajeHTHas CBA3b, €€ pa3HOBUIHOCTH M MEXaHU3Mbl 00pa30oBaHus (0OMEHHBIH U 6
npuponaa JIOHOPHO-aKIEeNTOPHBIN). MloHHas cBsi3b. MeTannnueckas cBsi3b. BogopoaHas cBs3b. MexXMONIeKyIsIpHbIE
XUMUYECKOH CBSI3U  |B3aMMOICHCTRHUSL.
H30TOMBI, OCHOBHOE U BO30YXKIEHHOE COCTOSIHUE aTOMa, THOpUAN3anns aTOMHBIX OpOUTaJICH.
IIpakTH4eckue 3aHATHSA 4
Penrenue nmpakTHUECKUX 331aHUI HA COCTABJICHUE AIEKTPOHHO-TpadUUeCcKUX GOpMYIT 3JeMEHTOB 1—4 TIeproIoB.
Pemenue 3aaHuii Ha UCIIOJIB30BaHNE XUMHUYECKON CUIMBOJIMKY M HA3BaHWN COCAMHEHUH 110 HOMEHKIIAType
MEXIyHAPOIHOTO COH3a TEOPETUUECKON M MPUKIAJHON XUMUN U TPUBUAIBHBIX Ha3BaHUM JUI COCTABICHMUS
XUMAYECKHUX (DOPMYIT TBYXaTOMHBIX COSTUHEHUH (OKCHAOB, CyTb(GHUIOB, TUAPUIOB U T.I1.) U IPYTUX HEOPTaHUIECKUX
COEJIMHEHUH OTJENBHBIX KIACCOB.
Tema 1.2. OcHoBHOE cofepkaHne 4 OK 01
Ieproaundecknii IIpakTH4yeckne 3aHATUA 4 OK 02

3aKOH U Ta0IUIa
H.N. MenneneeBa

ITepuoanueckas cucrema xumuueckux anemeHToB [[.1. Menneneea. @usnueckuii cmpica [lepuoandeckoro 3akoHa
J.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOUCTB XMMUYECKUX DJIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U
CJIOKHBIX BEIIECTB B COOTBETCTBHH C TOJOKEHHEM XHUMUYecKoro aneMenTa B [lepuoanueckoil cucreme.
MupoBo33peHueckoe 1 HayuHoe 3HaueHue [lepnonndeckoro 3akona .M. Menneneesa. Ilporuossr /I.11. Menneneesa.
OTKpBITHE HOBBIX XUMHUYECKHX 3JIEMEHTOB.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUIECKUX 3aJaHUN HA XapaKTePU3AIHI0 XUMUIECKHUX 3JIEMEHTOB
«Mertammnueckue / HeMEeTATMYECKHE CBOMCTBA, 3JIEKTPOOTPULIATENLHOCTD U CPOACTBO K IEKTPOHY XUMHUYECKHX
3JIEMEHTOB B COOTBETCTBHE C UX IEKTPOHHBIM CTPOEHHEM U TOJIO0KEHHEM B IEPUOINIECKON CUCTEME XUMUYIECKIX
anemenToB JI.11. MennaeneeBa».




Paznen 2. Xumnueckue peakunu

20

Tema 2.1.
Tunel XUMHYECKIX
peaxuuii

OcHoBHoOe coep:kaHne

12

Knaccugukanus 1 T XAMHYECKUX PEaKIMi C y4acTHEM HEOpraHM4YecKux BeniecTB. KonnyecTBeHHbIC OTHOIICHUS B
xuMuU. OCHOBHBIC KOJIMUYECTBEHHBIC 3aKOHBI B XUMHHU M PACUYETHI IO YPABHEHUSIM XUMUYECKUX peakiuii. Molb Kak
eIMHUIIA KOJIMYECTBa BellecTBa. MosipHas Macca. 3aKOHBI COXpaHEHUS] MACChl M SHEPTHH. 3aKOH ABOTaIpo.
Momnspablit 00beM Ta30B. OTHOCUTENBHAS TUIOTHOCTD Ta30B.

Peakuun koMImieKcoo0pa3oBaHus C yYacTHEM HEOPTaHMYECKHX BEleCcTB (Ha MPUMepe THAPOKCOKOMIUIEKCOB LIMHKA H
ATIOMUHHUS).

IIpakTuyeckue 3aHATHS

CocTraBrieHne ypaBHEHAN peakIuii COSIMHEHNS, Pa3IOKEHU, 3aMeeHrst, OOMeHa. Y paBHEHHUS peaKIuii TOpPEeHus,
HMOHHOI0 00OMEHA, OKUCIICHUSI-BOCCTAHOBJICHHS.

Pacuer KoaMueCTBEHHBIX XapaKTEPUCTHK UCXOIHBIX BEIIECTB U NPOLYKTOB peakuuu. Pacuer Konu4yecTBEHHbBIX
XapaKTCPUCTHUK IMPOAYKTA PCAKIIUN COCANHCHHS, €CJIM OJHO U3 BCUICCTB 1aHO B HU30BITKE U/WIIN COACPIKUT IMPUMECH.
PacueT mMaccoBoii mim 00bEMHOI JOIH BBIXOJa MPOAYKTA PEaKIUN COSIMHEHHS OT TEOPETHUECKH BO3MOXKHOTO. Pacuet
00BEeMHBIX OTHOIICHUH Ta30B. PacueT Macchl (00beM, KOTHYECTBO BEIIECTBA) MPOIYKTa PEAKITUH, €CITH OJTHO U3
BEILIECTB JJaHO B BUJIE PACTBOPA C OIPEAEICHHON MaccOBOil oIel paCTBOPEHHOIO BEIECTBA.

ypaBHeHI/ISI okucieHus-soccranoBiaeHus. Crenens okuciaeHus. OKUCIUTENL U BOCCTAHOBUTED. OKUCIUTENLHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUY B TIPUPOJIC, TPOU3BOJCTBEHHBIX MPOIECCaX U HKHU3HEICSITEITEHOCTH OPraHu3MOB.
OKHUCIINTEIHHO-BOCCTAaHOBUTEILHBIH NoTeHIraJl CPpEaAbI. CocraBienne u YpaBHUBAaHUC OKHUCIIUTEIIbLHO-
BOCCTAaHOBUTEJBHBIX PEAKIMHA METOIOM BIIEKTPOHHOTO Oananca. TUIMHYHbIC HEOPraHMYECKHE OKUCITUTEIU U
BOCCTaHOBHUTEIHU. DJIEKTPOJIH3 PACTBOPOB U PACILIABOB COJICH.

OK 01

Tema 2.2.
DnexTponuTrdecKas
JHECCOoLHAIs U
HOHHBIN 00MEH

OcHoBHOE CoAepKaHue

Teopus ANEKTPOTUTUIECKOH qricconnanyu. Peakuyu nonHoro oomena. CocraBiieHHe peaklinii HOHHOTO 0OMeHa IyTeM
COCTaBJICHHSI MX MOJHBIX M COKPAILIEHHBIX HOHHBIX YPABHEHHH.

I'uaponus coneit. 3HayeHue ruponn3a B OMOJI0rHYecKuX 0OMEHHbIX npoueccax. [lpumenenue rugponusa B
MPOMBIIIIEHHOCTH.

JlabopaTopHbIe 3aHATHS

JlaboparopHas paboTa «Peakiuu rufponza.
HccnenoBanme cpeasl pacTBOPOB CoJiel, 0Opa30BaHHBIX CHJIBHBIMH W CIIA0BIMH TIPOTOJUTAMU, W HMX PEaKIHA C
pacTBOpaM# IIeNI0Yn U KapOoHaTa HaTpus. CocTaBlieHHE PEaKIUii THAPOIN3a CONEH.

OK 01




KonTpoabhas padora 1

CrpoeHue BelecTBa 1 XMMUYECKUE PEaKIIHU. 2
Pa3nen 3. CTpoeHue u CBOiCTBA HEOPraHUYECKHX BElIECTB 28
Tema 3.1. OcHoOBHOe cojiep:KaHue 10 OK 01
Knaccudurarys, IIpenmeT HeopraHmIeCcKOH XMMIH. B3anMOCBS3h HEOPraHMYECKHUX BelecTB. Kiaccubukamms HeOpraHmIeCKUX OK 02
HOMCHKJIaTypa 1 BeniecTB. [IpocThie u cinoxHble BemecTBa. OCHOBHBIE KJIACCHI CII0OXKHBIX BEIECTB (OKCHIIBI, THIIPOKCUIBI, KUCIIOTEHI,
CTpOCHUC conn). HomeHknaTypa n Ha3BaHHE HEOPTaHUYECKHUX BEIECTB UCXO/ M3 MX XUMUIECKON (POPMYIIBI WIIH COCTaBJICHHE
HEOPraHMICCKuX XUMHUYECKOH (POPMYIIBI HCXO/Is1 M3 Ha3BaHUS BEUIECTBA 110 MEXKTYHAPOIHOW MM TPUBUANBHOW HOMEHKIIATYPE. 6
BCLICCTB MexMonekyisipHble B3auMoaercteus. KpucramnoruapaTel. ArperaTHble COCTOSHUA BellecTBa. Kpucramnnueckue u

amopduble BemmecTBa. THUIBI KPUCTAUINYECKUX PELIETOK (ATOMHAs, MOJIEKYJISIPHAS, HOHHAS!, METAJUINIECKast).

3aBUCUMOCTH (PM3NUECKUX CBOWCTB BEIIECTBA OT TUIA KPUCTAILINIECKOH pemeTku. [IpiuuHbl MHOrooOpasust BEIIECTB.

CoBpeMeHHbIE IPEACTABICHHUS O CTPOCHUH TBEPIBIX, )KUAKUX U ra3000pa3HbIX BellecTs. JKuakue KpucTasuibl.

IIpakTUyeckue 3aHATHSA 4

Pemienue 3a7a4 Ha pacdeT MacCOBOM J0IM (MAcChl) XUMHUECKOTO 3JIEMEHTa (COSAMHEHHS) B MOJIEKYJIe (CMECH).

Pemienne mpakTHYeCKMX 3aJlaHUM MO KIacCU(PUKAIWN, HOMEHKIAType U XUMHUYECKUM (QOpMyliaM HEOpraHHYeCKUX

BEIIECTB Pa3IMYHBIX KJIACCOB (Ha3bIBATh M COCTABIIATH (POPMYJIBI XMMUYECKUX BEIIECTB, ONPEACIIATh IPUHAUICKHOCTD

K KJ1accy).

HcTounuky XxuMUYecKod MHpOpMaluuu (HaydHas U yueOHO-Hay4Has JIMTEpaTypa, CPeICTBa MaccCOBOH MH(poOpMauuy,

cetb UHTepHet u apyrue). [Tonck nadopmMaimu no Ha3BaHUSAM, WACHTH(PHUKATOpaM, CTPYKTYPHBIM (hopMyJaM.
Tema 3.2. OcHOBHOe cojiep:kaHue 12 OK 01
Pusznko- Metamibl. O6ipe (pU3HYEeCKHe W XMMHYECKHE CBOMCTBa MeTamuioB. CrocoObl MojydeHus. 3HaYeHHE METAUIOB M OK 02
XUMHHCCKNE HEMETAIJIOB B MPUPOAE U >KU3HEAEATEILHOCTH YeJIOBEKa M OpraHu3MoB. Koppos3usi MeTasioB: BUABI KOPPO3MH,
cBoiHCTBa CIOCOOBI 3aIUTHl METAUIOB OT KOPPO3HH.
HeOpramiieciix Hemeramnsl. O0umme ¢usnyeckne ¥ XMMHYECKHE CBOWCTBa HeMeTayuloB. Tumuunble cBoiictBa MetaymuioB [Y— Y| 6
petrects rpymi. Knaccudukanysi 1 HOMEHKIIATypa cOeIMHeHUI HeMeTauioB. KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B TIPUPOJIE.

XUMHUUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB (OKCHIOB, THIPOKCUIIOB, KHCIIOT, COJIEH | Jp.).

3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIECTB, BOJOPOAHBIX COEIMHEHHUH, BRICIIMX OKCHIOB U

THJIPOKCHJIOB.

IpakTnyeckune 3aHATHS 4




CocrapneHue ypaBHEHUN XUMHUUECKUX PEAKIINI C y4acTUEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIECTB: OKCHIOB
METAJJIOB, HEMETAJUIOB M aM(OTEPHBIX JJIEMEHTOB; HEOPTraHWYECKHUX KHCIOT, OCHOBaHMA W aM(pOTEPHBIX
THUAPOKCHIOB, HEOPTAHMYECKUX COJIEH, XapaKTepPHU3YIOINX X CBOMCTBA.

Penienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUN HA CBOMCTBA U MOIYYCHUE HEOPTAaHMUECKUX BEIECTB.

JlaGopaTopHble 3aHATHUS 2
JlaGopaTtopHas pabota «CBOMCTBa METAIZIOB 1 HEMETAJLIIOBY.
HccnenoBanne QU3NUECKUX U XMMUYECKUX CBOWCTB METAJUIOB M HEMETAIJIOB. PelieHne sKCepuMeHTaNbHBIX 32134 10
CBOWCTBAM XHMHYECKHM CBOWCTBAM METAJUIOB M HEMETAJUIOB, IO PACIIO3HABAHUIO U TIOJYYCHHIO COCIUHEHUM
METaJJIOB U HEMETAJIOB.
Tema 3.3. OcHOBHOe cojiep:kaHue 6 OK 01
Hpowussoznctso OO0ure mpeacTaBiIeHUs] O MPOMBILIUICHHBIX CHOCO0aX MOJMYYeHUs] XMMHUYECKUX BellecTB (Ha MpUMepe MPOU3BOJICTBA OK 02
HCOPraHHYCCKUX aMMUaKa, CepHOU KHCIIOTHI).
BCILICCTB. 3HAYCHUC |Ueppass ¥ LBETHAS METALTYprus. IIpaKkTHUeCKOe NPUMEHEHHE SJIEKTPOIH3a IS IOJYdCHHS IENOYHBIX, 2
1 IIPUMCHCHUC B MIeIOYHO3EMENFHBIX METAJUTIOB U aTFOMUHIS. CTEKIIO ¥ CHITMKATHAS MPOMBIIIIIEHHOCTD.
OpITY 1 Ha [IpobGirieMa 0TX0A0B M TOOOYHBIX MTPOAYKTOB.
[pON3BOACTBE IpakTHYecKHe 3aHATHS 2
Pemenne nmpakTHKO-OPUEHTHUPOBAHHBIX 33JaHUM O POJIM HEOPTraHMYECKON XMMHUU B Pa3BUTHH MEAMILIMHBI, CO3JIaHUH
HOBBIX MaTepuaJioB (B CTPOHUTENBCTBE W Jp. OTPACHsAX MNPOMBIIUIEHHOCTH), HOBBIX HMCTOYHHMKOB 3HEPIHH
(ampTEpHATUBHBIE WMCTOYHUKHA DHEPrHHM) B PEIICHUH MPOOJIEM OSKOJIOTHYECKOW, OJHEPreTUYeCKOW W  IHUINEBOH
Oe3omacHoCTH.
Koutpoabhas paGora 2 p
CBoiicTBa HEOPraHUYECKUX BELIECTB.
Pasznen 4. CTpoeHue u CBOICTBA OPraHUYECKUX BellECTB 38
Tema 4.1. OcHOBHOe cojiep:kaHue 10 OK 01
Knaccndukanpms, IIpenmer opranndeckoi XxumMun. B3auMocBA3b HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB.
CTPOCHHE H XHMHYECKOE CTPOCHHME KaK IOPSAOK COEIUHEHMS aTOMOB B MOJIEKYJE COTJIaCHO HX BaJ€HTHOCTH. (OCHOBHEBIE
HOMCHKIIaTypa MOJIOKEHUSI TEOPUM XWMHUYECKOTO CTPOEHHUS OpraHmdeckux coenvHeHW A.M. bytnepoBa. Yrmepomsslii ckeneT 4
OpraHM4eCKuX OpraHUYecKOW MOJIeKyJbl. MOJEKyJIspHbIE M CTPYKTYypHBIE (pa3BEpHYTbIC, COKpAIIEHHBIE) XUMHUYECKHE (OPMYJIBI.
BELICCTB 3aBUCHMOCTh CBOWMCTB BENIECTB OT XHMHYECKOTO CTpPOEHHUs Moiekyl. M3omepus u u3oMepsl (CTpyKTypHas,

reoMeTpuyeckas (uuc-rpaHc-uzomepus). KpatHocTh XUMUYECKON CBS3H.




[Tonsite o ¢dyHkunoHanbpHOW Tpymnme. [IpuHIMIB KIaccupUKAIUK OPraHUYECKUX COCOUHEHUH. MexmyHapoaHas
HOMEHKJIaTypa ¥ MPUHLUIBI HOMEHKJIATyphl OPraHMYECKUX COCIUHEHUH.

IIpakTHyeckne 3aHATUA

HomeHnkiatypa opraHHYecKHX COEJIWHEHUN OTICNBHBIX KIACCOB (HACHIIICHHBIC, HEHACKHINCHHBIE W apOMAaTHYECKUE
YTICBOJIOPOIbI, CHUPTHI, (DEHOJIBI, ANBJETHbI, KETOHBI, KapOOHOBBIE KUCJIOTHI M J1p.) COCTaBIEHHE IIOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHMYECKHX BEIIECTB OTMACIBHBIX KJIACCOB, HCIOJNB3Yys WX HAa3BaHUS IO
CUCTeMaTUYeCKOW HOMEHKIAType. Pacuetsl mpoctetitielt GopMyIibl OPraHU4eCKOH MOJICKYJIbI, UCXOMS U3 3JICMEHTHOTO
cocrana (B %).

Tema 4.2.
CBolicTBa
OpPTaHUYECKUX
COeTMHEHMH

OcHOBHOe coep:kaHue

16

OH3NKO-XUMHUYECKHE CBOMCTBA OPTaHWYECKHX COCAMHEHUH OT/ACNBHBIX KIIACCOB (OCOOCHHOCTH KIIACCH(HMKAMH H
HOMEHKJIATYypbl BHYTPH Kjlacca, TOMOJOTMYEeCKHH psx u oOmas Qopmyina; w3oMepus; (QHU3MUYECKHE CBOMCTBA;
XUMHYECKHAE CBOWCTBA; CIIOCOOBI MTOTyUeHHS):

— TpeAenbHBIE YIIIeBOAOpoabl. I'opeHne MeTaHa Kak OAMH M3 OCHOBHBIX MCTOYHHKOB TEIlIa B MPOMBIIIICHHOCTH U
0bITy. CBOIMCTBA IPUPOIHBIX YTIIEBOIOPOIOB, HAXOXKIICHHE B MPUPOJIE U TPUMEHEHHE alIKaHOB;

— HCIPCACIIBHBIC W apOMATHYCCKHEC YIJICBOAOPOALI. HOJ’II/IMepl/BaLII/IH 9THUJICHA KaK OCHOBHOC HAIPAaBJICHUC €TI0
HCII0JIb30BaHUA. FOpeHI/IC AllCTUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOTO INIAMCHU IJIsI CBAPKU U PE3KU MCTAJIJIOB,

— KHCJOPOJCOCpKAIIUE COSAMHEHUS (CIUPTHI M MPOCThIe A(PUPHI, (DEHOJIbI, albIEIHIbl U KETOHBI, KapOOHOBBIC
KHCIIOTHI M WX TpOu3BOjHEIE). [IpakTHueckoe NpUMEHEHWE STHISHIJINKOINSA, ThulepuHa, ¢eHona. [Ilpumenenue
(dopManbpaeruaa, amerajibIeruia, yKCYCHOW KHCIIOTBl. MbUTa Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT. Mororiue
CBOMCTBA MBLIA;

— a3zoTcoAcprKaliue COCANHCHHUA (aMI/IHBI 1 aMHUHOKHUCIIOTEI, 6€J'IKI/I).

Knaccudukamuss m 0coOEHHOCTH OpraHWYECKWX peaknuid. Peaknmonnple TeHTpbl. Pamukanel. llepBoHauanbHbIe
MOHSTHUS O THUTIAX ¥ MEXaHU3MaX OPTaHUYCCKUX PEaKITHi.

10

HpaKTuquKne 3aHATUSA

Pemenne LOCIIOYCK HpeBpaH.[eHI/Iﬁ Ha TCHETUYCCKYIO CBA3b MCKAY KJIaCCaMH OPTaHUYCCKUX COC,[[I/IHCHI/Iﬁ C
COCTaBJICHUEM Ha3BaHUI OpPraHnv4CCKux COCI[I/IHCHI/Iﬁ 10 TpHBHaHLHOﬁ nin Me)KﬂYHapOHHOﬁ CHCTEMaTHU4YSCKOM
HOMCHKIJIAaTyp€. Pemenne PaCyYCTHBIX 3aaa4 110 YpaBHCHUAM peammﬁ C Y4aCTUEM OPraHU4YCCKUX BCUICCTB.

JlabopaTopHbIe 3aHATHS

J'Ia6opaT0pHaﬂ pa60Ta «HonyquHe 9TUJICHA U U3YYCHUC CTO CBOICTB».

OK 01
OK 02




HOJ'Iy‘IeHI/IC OTUJICHA U3 3TaHOJIa B Ha60paTOpI/II/I " U3Yy4YCHUC €TO (1)I/ISI/I‘JCCKI/IX 1 XUMHYECKUX cBoicTB. CocTaBIecHHE
peaKuHﬁ MMPUCOCANHECHUA XU OKHUCJIICHHA Ha ITPUMEPE 3THUIICHA. Pemenne PpaCyY€THBIX 3a4a4 C UCIIOJIb30BAHUEM
IUIOTHOCTHU T'a30B IO BOAOPOOY M BO3OYXY.

Tema 4.3. OcHOBHOe coiep:kaHue 12 OK 01
Opranunyeckue Bbuooprannveckue coenunenus. [Ipumenenue u ouonoruyueckas poib yrieBogoB. OKUCICHHE YTIIEBOIOB — UCTOYHUK OK 02
BEIIIECTBA B SHEPIuH XUBBIX OpPraHu3MoB. OO0JacTH NPUMEHEHHs aMHHOKHCIOT. [IpeBpamieHus O€JKOB NHIIM B OpraHU3ME.
KU3HENCATEIBHOCTH | Buonornueckue ¢yHkuuu OenkoB. buonormueckue ¢GyHKUUM XHPOB. Ponb opraHMueckod XUMHHM B pEIICHHN
YeII0BEKA. npo06JieM MHIIEBOH 0€30MaCHOCTH.
IIpou3BoaCTBO 1 HyxnenHoBsie KucioTel: coctaB U crpoeHue. Ctpoenue HykiaeotunoB. Coctas HykinenHoBbix kucioT (JHK, PHK).
HPUMEHEHUE Posib HYKJIEMHOBBIX KHCIIOT B )KU3HEIEATEIbHOCTH OPTaHNU3MOB.
OpraHHYECKUX ITpou3BOACTBO OpPraHWYECKHUX BEIIECTB: IMPOU3BOJICTBO MeTaHOJda, mnepepaborka HedTu. IlommdTnen xak
BEIIECTB B KPYIHOTOHHAKHBIA IMPOAYKT XMMHYECKOrO NMPOu3BOACTBa. [Ipumenenue stunena. IIpons3BoAcTBO M NpHUMEHEHHE 6
HpoMbIIUIeHHOCTH | Kay1yKa M PE3HHBL.

CuHTEeTHYECKHME U HCKYCCTBEHHBIE BOJIOKHA, WX CTpOEHHE, cBoiicTBa. IlpakTHueckoe HCHONB30BaHHE BOJIOKOH.

CuHTeTHYeCKUE TUICHKH: M30JISALUS A TPOBOAOB, MEMOpaHbI JUIsl ONMpPECHEHUS BOJBI, 3alUTHBIC IUICHKH JUIs

aBTOMOOWJICH, IUIaCTBIpU, XUPypPrUdeckue NOBsS3KU. HOBBIE TEXHOJOIMM MdanbHEHIIEr0 COBEPIICHCTBOBAHUS

NOJIMMEPHBIX MaTEPUAIIOB.

Pons opranndeckoit XMMUU B peICHUH MPOOJIEM SHEPreTHYeCcKOH 0€30MacHOCTH, B Pa3BUTUN MEUIIMHBI, CO3/TaHUH

HOBBIX MaT€pUaAJIOB, HOBBIX HCTOYHUKOB 3HEPTHH (aJIbTEPHATUBHBIE HCTOYHUKU SHEPTHHN).

IIpakTUyeckue 3aHATHSA 4

Pemenune nmpakTHKO-OpMEHTUPOBAHHBIX 3aJaHUHN 110 COCTABICHUIO XUMHYECKHUX PEAKINH, OTPAsKAIOIINX XUMHUUECKYIO

AKTUBHOCTh OPTaHMUYECKUX COEIMHEHNH B PA3IMUHBIX cpefax (MIPUPOAHBIX, OMOIOTHYEeCKNX, TEXHOT€HHBIX).

Kountpoabhas paGora 3 p

CTpyKTypa ¥ CBOMCTBA OPraHUYECKHUX BEIIECTB.
Pa3nen 5. Kunernyeckne u TepMOANHAMHMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHNS XUMHUYECKNX peaKnui 16
Tema 5.1. OcHOBHOe cojiep:kaHue 4 OK 01
Kuneruueckue Xummueckue peakinuu. Kiaccudukaiusi XaMHYeCKUX peakiuii: mo Gpa3oBoMy coctaBy (TOMOT€HHBIE U T€TEPOTCHHBIE), OK 02
3aKOHOMEPHOCTH 0 UCTOJIb30BAHUIO KaTau3aTopa (KaTaIuTHIECKUE U HeKATATUTHUECKHUE ). 5
IIPOTCKAHUA CKOpOCTh peakIuy, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (DaKTOPOB: MPUPOJABI PEarupyIOIIUX BEIIECTB, KOHIEHTPALUH
XUMHAYECKUX

pearupyronmx BeIIecTB, TemiepaTypsl (mpaBwio Baur-I'odda), 1uomaay peakiMOHHONW IOBEPXHOCTH, HATHYHUS




peakuui KatanusaTopa. Posp KaTann3aTopoB B IPUPO/IE U MPOMBIIIJIEHHOM POU3BOJICTBE.
DHeprus akTUBaIUWA. AKTUBHPOBAHHBIA KoMIniekc. Karamm3aTopbl m karainu3. Poib KaTamm3aTopoB B TPHUPOAE H
IPOMBIIIIJIEHHOM IIPOHU3BO/ICTBE.
JlabopaTopHbIe 3aHATHS 2
N3ydeHune 3aBUCMMOCTH CKOPOCTH XMMHUYECKON peaKlIMK OT KOHIIEHTPALUK PEearrpyoluX BEIECTB U TEMIIEPaTypBhI.
JlaGopaTtopHas paboTa Ha BEIOOD:
1. JTaboparopHas padota «OnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIUU OT KOHICHTPALUKN PearupyIoOIfX BELIECTB.
HccnenoBanue 3aBHCMMOCTH CKOPOCTH PEAaKLUMU OT KOHUEHTpanmu. OmnpeneieHrne KOHCTaHThI CKOPOCTU PEeakLHH
rpauaecKuM METOIOM. 2
2. JlaGoparopuas pabota «OrmnpeneneHre 3aBUCHMOCTH CKOPOCTH peEakUUH OT TemIeparypb». McciemoBanue
3aBHCHUMOCTH CKOPOCTH PEaKLUH OT TeMIepaTypsl. PacueTr sHeprun akTUBAaLUH PEaKLIUH.
Penrenne mpakTHKO-OPHEHTHPOBAaHHBIX 33/JaHU Ha aHanu3 (akTopoB, BIHUSIOIIMX HAa H3MEHEHHE CKOPOCTH
XUMHUYECKON peaKinH.
Tema 5.2. OcHoBHoOE cojiep:KaHne 12
TepmomuHaMUYECKH Kiaccudukays XHMHYECKHX peaKImil: mo TemmoBoMy 3(hdeKTy (IK30TepMHUECKHe, SHAOTEPMHUYECKHE), 10
€ 3aKOHOMEPHOCTH  [oopaTtumocT (0OpaTumble W HeoOpaTuMmbie). TeruioBble A(GQEKTHl XUMHUYECKUX peakuuil. TepMoxumuyeckue
HIPOTCKAHNA ypaBHeHus1. OOpaTUMOCTb peakuii. XMMUYECKOe PAaBHOBECHE M €0 CMEIIEHHE MO/ JeHCTBUEM pa3iIMYHbIX (DaKTOpPOB
XUMHICCKUX (KOHIIEHTpalKs PeareHTOB WX MPOAYKTOB pEaKlliy, JaBJeHHe, TeMIepaTypa) A CO3aHUs ONTUMAIBHBIX YCIOBUH 4
peaKiuit. IIPOTEKaHUSI XUMHUYECKUX IIPOLIECCOB.
PaBHoBecue [lonsitue 00 sSHTamenuu u 3HTponMU. DHeprus [nbb6ca. 3akoH ['ecca u ciencrBus u3 Hero. Ponmb cMereHus
XUMHICCKUX PaBHOBECHS B TEXHOJOTMYECKUX TIPOLECCAX.
peaKuyi IIpakTHYeckue 3aHATHA 4
[Tpunnun Jle [larense. Bnusiaue paznnyHbiX GakTOPOB HA U3MEHEHHE PABHOBECUS] XUMUUYECKUX PEaKIUM.
3aKkoH JEHCTBYIONIMX MacC M KOHCTaHTa XHMHUYECKOTO paBHOBecHs. PacdeTbl paBHOBECHBIX KOHIIEHTpAIUH
pearupyronmx BemecTB U MPOoIyKTOB peakiuii. PacueTs! TeruioBoro ¢ dexra peakunu.
Pemenne npakTHUKO-OPHEHTHPOBAHHBIX 3aJaHMi Ha mnpuMeHeHue mnpuHiuna Jle-Illatenbe ans HaxoXIEHU
HaIpaBJIEHUs] CMEIIEHUS DPABHOBECHS XWUMHYECKOM pEakIuu ¥ aHaiu3 (aKkTOpPOB, BIHAIONIMX HA CMEIICHHE
XUMHUYECKOTO PAaBHOBECHS.
JlabopaTopHbIe 3aHATHS 2

J'Ia6opaT0pHaﬂ paGOTa «I/I3y‘l€HI/IC BJIMAHUSA Pa3IMIHBIX (baKTOpOB Ha CMCIICHUC XUMHUYCCKOI'O PaBHOBCCUS.




UccnepoBanue BIWSHUA W3MEHEHHUS KOHIICHTPALMM BEIIECTB, PEAKIMU CpPeAbl W TEMIEpaTypbl Ha CMEIICHUE
XUMHYECKOTO paBHOBecHs. CpaBHEHHE IONydeHHBIX PE3yIbTAaTOB C TEOPETUYECKH MPOTHO3HPYEMBIMH Ha OCHOBE
npunuuna Jle Ilatense.

KonTpoabnas padora 4

CKOpOCTb XUMHUUYECKON peakIiy U XMMUYEeCKOEe PaBHOBECHE. 2
Pa3nen 6. lucnepcHble CHCTEMBI 14
Tema 6.1. OcHoOBHOe coiep:KaHue 8 OK 01
HAucnepcueie Hucnepcusie cuctemel. Komnonansie cuctemMel. ICTHUHHBIE pacTBOPBI. OK 02
CHCTeMBI M (DaKTOPBI | PacTBOpeHHe Kak (PH3HKO-XMMIYECKHiA mporecc. PactBopsl. CocoOB! MPHIOTOBICHHS PACTBOPOB. PacTBOPHMOCTS. OK 07
MX YCTOHYHBOCTH MaccoBas a0asi pacTBOpeHHOro BeniecTBa. [IpeaenbHO TOMyCTUMbIE KOHIIEHTPAUUU U UX KCIONb30BAHUE B OLECHKE

3KOJIOTMYECKOH 6e30MMacHOCTH. 4

Knaccudpukauus aucnepcHbIX cucTeM 1o coctaBy. CtpoeHune u (DakTopsl YCTOWYHMBOCTH IUCIEPCHBIX CHCTEM.

Pacno3HaBaHMe MCTHHHBIX PAacTBOPOB, KOJUIOMIHBIX PacTBOPOB U IpyOoaucriepcHbIX cucteM. CTpoeHHe MHULEIUIBL.

PaccenBanue cBeTa Ipu MPOXOXKJICHUN CBETOBOTO ITy4YKa Yepe3 ONTHUECKH HEOJHOPOIHYIO cpeny (3 dexra Tunmans).

IIpakTUyeckue 3aHATHSA 4

Pemenue 3agau Ha NPUTOTOBIIEHHE PACTBOPOB.

Pemenune IMPAKTUKO-OPHUCHTUPOBAHHBIX PACUYCTHBIX SaIlaHI/Iﬁ Ha JUCHCPCHBIC CUCTEMbI, UCIIOJIL3YEMBIC B OBITOBOH U

MPOM3BOACTBEHHOHN JESATEIBHOCTU YEJIOBEKA, C MO3ULIMH KOJIOTMYECKOW 0€30MacCHOCTH IMOCIEICTBUH M I'PaMOTHBIX

peweHnii IpodiieM, CBA3aHHBIX C XUMHEH.
Tema 6.2. OcHOBHOe cojiep:kaHue 6 OK 01
Hccnenosanue JlaGopaTopHble 3aHsTHS OK 02
CBOWCTB Jlaboparophas padota «IIpuroroBieHne pacCTBOPOBY.
JMCIHCPCHBIX CHCTCM | 1510 T0BICHIE PACTBOPOB 3aJaHHOM (MOJISPHOM) KOHIEHTpAUMH (C MPAaKTHKO-OPHEHTHPOBAHHBIME BONPOCAMI),
JULA MX ofipeJiesIeHe CPeibl BOAHBIX PACTBOPOB.
nACHTUUIKALIY JlabGopaTtopHas pabota «MccneaoBanne TUCTIEPCHBIX CHCTEM).

[IpurotoBnenrne M HW3y4E€HHUE CBOMCTB IMCIEPCHBIX CHUCTEM pa3HBIX BHIOB: CYCIIECH3UH, 3MYJIbCHUH, KOJJIOWIHOTO

pacTBOpa. CpaBHeHI/Ie CBOMCTB UCTUHHBIX U KOJUIOMAHBIX PACTBOPOB, BBISIBJICHUE OCHOBHBIX pa3.HH‘IPII71 MCXOY HUMU.

KonTpoabhas padora S 2

JucnepcHbie CUCTEMBI.




Pa3nen 7. KayecTBeHHBIE peakiuu 00HAPY/KeHUs] HEOPTaHNYECKUX U OPraHMYecKHX BellecTB

Tema 7.1. OcHOBHOe cojiep:kaHue OK 01
ObHapysxenne IpakTHYeCKHE 3aHATHS OK 02
HCOPTaHHMHCCKHUX KauecTBeHHbIE XMMUYECKUE PEAKIINU, XapaKTepHbIC Il OOHAPYKEHUSI HEOPTaHNUECKUX BEIECTB (KAaTHOHOB U
KaTHOHOB I aHHOHOB aHnoHoB). CocTaBieHue ypaBHEHUH peakuii oOHapykeHus KaTnoHOB [-VI rpynm 1 aHMOHOB, B T.4. B MOJIEKYJISIPHON

Y HOHHOH (hopmax.

Peakuun oOHapy>KeHHs HEOPraHWYECKUX BEIIECTB B PEaTbHBIX 0OBEKTaX OKPYKAIOLICH CPEbl.

JlabopaTopHble 3aHATHS

OOHapyxeHle HeOpraHMIEeCKUX BelecTB (KaTHOHOB [-VI rpymnm nin aHHOHOB) € MCIIOB30BAHUEM KaueCTBEHHBIX

AHAJTUTUYECKUX PEAKLUN.

JlaboparopHas paboTa Ha BbIOOD:

1. JTaboparopHast paboTa «AHAIUTHYECKHE PeaKu KaTHOHOB [-VI rpymm».

IIpoBeneHye KAUECTBEHHBIX PEAKIIUN, UCTIONb3YEMbIX AJIsl OOHAPYKEHHSI KaTUOHOB | rpymimbl (Kaausi, HaTpHsl, MarHus,

ammonus), Il rpynmet Ha npumepe 6apust, [ rpynme! — cBunba, [V rpynis! — antoMuHMS,

V rpymmsl — xene3a (1L u 1), VI rpynmer — Hukens. OnucaHune HaOMI0JaeMbIX SBICHUH U COCTABICHNE XUMUIECKIX

peaKLuid.

2. JlabopaTtopHas paboTa « AHATMTUUECKUE PEAKIIMA aHHOHOBY.

IIpoBeneHre KAUECTBEHHBIX PEAKIUi, NCIIOIb3YEeMbIX AJIsl OOHApYKEeHHUsI aHMOHOB: KapOoHara, gocdara, cynbdara,

cyabduaa, HUTparta, xjopunaa u Jap. Onucanne HabIOTaeMbIX SBJICHUH U COCTABIICHHE XUMHUECKHUX PEaKIHi.
Tema 7.2. OcHOBHOe cojiep:kaHue OK 01
Obuapyxenue IpakTHYeCKHE 3aHATHS OK 02
OpraHUYECKUX

BEILECTB OTAEIbHBIX
KJIaCCOB C
KCIIOJIb30BaHUEM
Ka4ueCTBEHHBIX
peaxuuii

KavecTBeHHbIE XMMHUUECKUE PEAKLINH, XapaKTEePHbIE AJIs1 OOHAPY>KEHUsI OTJENBHBIX KJIaCCOB OPraHMUECKUX
COCJIMHEHMIA: ()EHOJIOB, ANbJICTHIOB, KpaxMaa, yKCYCHOM KHCIOThI, aMUHOKHUCIIOT U JI.

Jenatypanus OelKOB IPH HArPEeBaHWH, IBETHbBIE PEAKIIUH OEIIKOB.

CocraBieHne KayecTBEHHBIX peakiii 0OHAPYKEHUSI OPraHUIECKUX COSTMHEHUH OTIEIbHBIX KIacCOB.

JlaGopaTopHble 3aHATHSA

OOHapyxeHHe OPraHNYECKUX COeTUMHEHUH OTIIEILHBIX KIIACCOB.

JlaGoparophas paboTta Ha BEIOOD:

1. Jlabopatophast paboTa «KauecTBeHHbIE peaKIINK Ha OTAENBHBIE KJIACCH OPraHMYECKUX BEIIECTBY.

[TpoBeneHre KAYeCTBEHHBIX PEAKIINH, UCTIOIB3YEMBIX JIJIsl OOHAPYKEHHS OPTaHUUECKUX BEIECTB Pa3IMYHBIX KJIaCCOB:




(heHOJIOB, AJIBJICTU/IOB, KpaxMaja, YKCYCHOW KHCIOThI, aMUHOKHCIIOT, OenKoB U Ap. Onrcanue HaOJII0IaeMbIX SBICHUI
U COCTaBJICHUE XMMUYCCKUX PEAKIIUI H/UIIH CXEM.

2. JlabopatopHas pabota «KadecTBeHHBIH aHAIN3 OPTAHMYECKUX COSTMHEHHH M0 (DYHKITMOHAIHHBIM TPYIITIAM.
[IpoBeneHre KaYEeCTBEHHBIX PEAKIIMIA, UCTIOIb3YEMBIX JIJIS PACIIO3HABAHUS OPTaHMYCCKUX BEIIECTB OT/ICIBHBIX KJIacCOB
1o (YHKIIMOHANBHBIM TPYIIaM: Ha IPUMEpPEe aAMUHOKUCIIOT U KApOOHOBBIX KHCIIOT, CITUPTOB U (DEHOJIOB, ajbJIETUIOB U
keToHOB. Onrcanre HaOIF01aeMbIX SBICHUN M COCTABICHUE XUMHUYCCKUX PEAKIIUI U/UITH CXEM.

IIpodeccnoHaTIBLHO-OPHEHTUPOBAHHOE COlEPKAHIE 6
Paspean 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJ0BeKa 6 OK 01
Tema 8.1. OcHOBHOe coep:kaHue 6 OK 02
Xumus B ObiTy U IpakTnyeckue 3aHATHS 6 OK 04
HPOU3BOACTBEHHOM [ ook e creast Ge30MacHoCTh MOCIIeACTBUIN OBITOBOM 1 MPON3BOICTBEHHON JESITEILHOCTH UeIOBeKa, CBsI3aHHas C 02_207
ACATCIIEHOCTH nepepaboTKON BEIIECTB; MOMCK U aHAJIM3 XUMHYECKON NHPOPMALIUH U3 PA3TUYHBIX UCTOUHUKOB (HayyHast U y4eOHO- 7K.
HeJoseka Hay4Has JIUTepaTypa, CPeACTBa MaccoBOM nHdopManuu, cetb HTepHEeT U apyrue).

Keiicsl (¢ yuerom Oyayiieit mpodeccnoHaNbHON AITENLHOCTH) Ha aHaIi3 HHPOPMALIUH O TPOU3BOJICTBEHHON

JesITeIbHOCTH Y€JIOBEKa, CBI3aHHOM ¢ mepepadOTKOM 1 MOJIydYeHHEM BEILIECTB, a TAKXKE C SKOJIOTHUECKON

0€30I1aCHOCTBIO.

3ammura kefica: [IpencTaBneHne pe3yabTaToB PELICHUS KEHCOB (BBICTYIUIEHHUE C MPE3CHTALMEN)
IIpome:kyTouHasi aTTecTalus MO AUCHUILINHE (3K3aMEeH)
Bcero 144

2 v o
OTtparkaetcsa MK, anemeHT KoTopoit dopmupyeTcsa NpUKNagHbIM Mogynem (NpopeccMoHaNbHO-0PUEHTUPOBAHHBIM COAeprKaHnem) B cooTBeTcTeumu ¢ PIrOC peannsyemoi

npodeccuun/cneumansHoctm CrNoO




3. YCJIOBUS PEAJIM3AILIMA OBIIEOBPA3OBATEJBHOM JUCITATLIAHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHn o
Peanuzanus o6meoOpa3oBaTeNbHONM JUCHUIUIMHBI TPEOYET HANUYHS y4eOHOTO KaOWHEeTa XMMUH.

O6opynoBanue yaeOHOT0O KaOWHEeTA:

- IOCaI0YHBIE MECTA 110 KOJINYECTBY 00yUJarOIUXCS;

- pabouee MeCTO MpenoJaBaTes;

- KOMIUIEKT Y4eOHO — METOANYECKOH JTOKYMEHTAINY;

- KOMIUIEKT Y4e0OHO — HaTJISAHBIX TTOCOOUIA;

- CTEH/IbIl CO CMEHHBIM HMH(OPMAIMOHHBIM MaTepHaIOM;

- CTEHJIBI CO CIIPABOYHBIM MaTepHAIIOM;

- KOMIUIEKT Y4EOHUKOB.

TexHuueckue cpeicTBa 00y4eHus:

- KOMITBIOTEp C JIMICH3MOHHBIM IIPOTPAaMMHBIM OOECIEYeHHEM, HMMEIOIUM  BBIXOA B
WHuTepHer;

- MYJIbTUMEHA TIPOEKTOD;

- IPUHTED;

- IpOrpaMMHOE obOecrieyeHrne oOIIero u MmpogecCHOHATBFHOIO Ha3HAYCHUS.

3.2. UudopmanuonHoe odecriedeHrne 00y4YeHus1
Jns peanu3anuu TporpaMMmbl  OMONIMOTEYHBIH (OHJI 00pa30BaTEIbHON OpraHU3aHuN

UMeeT TIeYaTHbIE W/WIM DJEKTPOHHbIE O0Opa3oBaTeNbHBIE W WH(POPMALMOHHBIE DPECYPCHI,
PEKOMEHIOBaHHBIE Il UCIOJIb30BaHUSA B 00Pa30BaTEIbHOM IIPOLECCE, HE CTaplle IATU JIET C
MOMEHTA U3/IaHHUs.

Ilepeyenb y4yeOHBIX U3naHui, IHTepHET-peCypCcoOB, JOMOIHUTEIHHON JIUTEPATYPHI
OcHOBHBIC HCTOYHUKH:

I"abpuensan O.C. Xumus. 11 knacc. ba3osblif ypoBenb: yuebnuk  M.: JIpoda, 2018

IMa6puensu O.C. Xumus. 10 knacc. ba3oBeiit ypoBeHb: yueouuk M.: JIpoda, 2019

Epemun B.B. Xumus: yrinyonennsiii ypoens: 11 knace: yueOnuk M.: Ipocda, 2020

I"abpuensu O.C., JIpicoBa I'.I'. Xumus B Tecrax, 3ajayax u ynpaxuenuax M.: [lpoda, 2014
(romy1eHo K UCcroib30BaHuio Ha 3aceganuu 1K)

HurepHer — pecypcebl:
1. HWudopmanmoHHble, TPEHUPOBOYHBICE M KOHTPOJIbHBIE MaTepualbl [DIEKTPOHHBIM
pecypc]/URL: http://www.fcior.edu.ru
2.  Enmmnas xomneknmst 1u@POBBIX  00pa30BaTENBHBIX  PECypcoB [ DIEKTPOHHBIN
pecypc]/URL: http://www.school-collection.edu.ru


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIMEOBPA3OBATEJIbHOU JUCHHUIIJINHBI

Tunbl OlleHOYHbIX

Ne | OK/TIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpusTHii
I | OcHoBHOE coiep:kaHue
1 Pa3nea 1. OcHoBBI Popmymposaty
0a3o0Bble MOHATHS H
CTPOeHMS BelllecTBa
3aKOHbI XUMHH
1.1 [ OK 01 CtpoeHne aToMOB CocraBnsate xumudeckue |1. Tect «CtpoeHune aToMoB
XUMHUYECKUX 3JIEMEHTOB |(DOPMYIIBI COSMHEHUM B |XUMUYECKUX JIEMEHTOB U
U IpUPOJIa XUMUYECKON |COOTBETCTBUU CO IPUPOJIa XUMUYECKOM CBSI3U.
CBSI3U CTETEeHbIO OKHCIICHUS 2. 3aiaym Ha COCTaBIICHUE
XUMHYECKHX JJIEMEHTOB, |XHMHYECKUX QOpMyTT
KCXO/Is U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COEIUHEHUN
3JIEKTPOOTPUIIATEIHLHOCTU |(OKCUIOB, CYIb(UI0B, THAPUIOB
U T.IL.).
3. 3agaHus Ha UCTIOJIL30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIaType MEKTYHAPOIHOTO
CO03a TEOPETUUYECKOM U
MPUKIAJIHON XUMHUHU U
TPUBUAIILHBIX Ha3BAaHUM TSI
COCTABJICHUS] XUMHUYECKUX
(hopMyIT IBYXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 | OK 01 |Ilepmoauueckuii 3aK0oH u|XapaKkTepu3oBaTh 1. Tect «Metannuueckue /
OK 02 tabmuma J[.1. XUMHYECKHE JIEMEHTHl B |HEMETaJINYECKHIE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATEIHHOCTD U

MOJIOKEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHUYECKUX DJIEMEHTOB
.. Menneneera

CPOJICTBO K BJIEKTPOHY
XHMHYECKHUX JJIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHUEM B
MIEPUOJUYECKON CUCTEME
XUMHYECKUX deMeHTOoB J. 1.
MeHnneneeBay.

2. IlpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXITY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOANIECKUM
U3MEHEHUEM CBOMCTB




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUATHI

XUMHYECKUX JIEMEHTOB M UX
COCJMHEHUI B COOTBETCTBUU C
nonoxxkenueM [lepuoanueckoit
CHUCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKUE 3aJaHusl Ha
XapaKTEePU3aLUI0 XUMHUUECKUX
3JIEMEHTOB: «MeTtandeckue /
HeMeTaJlJIMYeCKHEe CBOMCTBA,
3JIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKUX IJIEMEHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEPUOINYECKON CUCTEME
XHMHYECKUX IJICMEHTOB

J.1. MenneneeBa»

Pa3zgen 2. Xumunueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuid

2.1

OK 01
OK 04

THUIBl XUMHYECKUX
peakuuii

CocraBnath peakuuu
COEIMHEHUS, Pa3JIOKCHUS,
oOMeHa, 3aMeleHNS,
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE
peakuun

1. 3agaun Ha cocTaBlieHUE
yYpaBHEHUHN peaKIuii:

— COCJMHEHHS], 3aMEeIlEeHUS,
pas3noxeHus, 0OMeHa;

— OKHCIIUTENBHO-
BOCCTAaHOBHUTEIHHBIX PEAKIIU C
HCITIOJIb30BAHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.

2. 3agauyn Ha pacyeT MacChI
BEIIeCTBA UM 00bEMa

ra30B M0 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, MACCE WU 00BEMY
OJIHOTO M3 YYacTBYIOIIUX B
pEakuu BEIIECTB; PACUETHI
Macchl (00bEMa, KOTHYecTBa
BEIIECTBA) MIPOIYKTOB PEaKIuHy,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH

2.2

DIIEKTPOIUTHYECKAS
JUCCOIMAIMS U MOHHBIN
o0MeH

CocTaBisATh ypaBHEHUS
XUMHUYECKUX PeaKIuu
MOHHOT0 0OMeHa ¢
y4JacTHeM

1. 3amaHus Ha cocTaBiIeHUE
MOJIEKYJISIPHBIX ¥ MOHHBIX
peaKkiuii C yyacTHEM KHUCIIOT,
OCHOBaHUI U COJIEH,




Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHil
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE U3MEHEHHUS
KHUCJIOTHOCTH CPEJIbI
3 Paznen 3. Crpoenne u |(MccienoBaTh cTpoeHHe U
CBOliCTBa CBOliCTBa
HEOPraHu4ecKux HEOpPraHu4ecKUuX
BellecTB BellecTB
3.1 | OK01 |Knaccudukamms, Knaccudumnuponats 1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOpraHUYecKue Ha3BaHHUE HEOPTaHUYECKUX
CTpPOEHHUE BEILIECTBA B COOTBETCTBUM |BEILIECTB UCXOJS U3 UX
HEOPraHUYeCKUX C UX CTPOCHUEM XUMHYECKOH (POPMYIIBI HITH
BEILIECTB COCTaBJICHHE XUMHYECKOU
(hopMyIIBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIA TPUBUATBHOU
HOMEHKJIAType».
2. 3aauu Ha pacyeT MacCoOBOM
110JI1 (MacChl) XUMHYECKOTO
3JIEMEHTA (COeAMHEHNUS) B
MoJIeKyJie (cMecH).
3. [IpakTuueckue 3aganus 1Mo
KJIacCU(pUKall1, HOMEHKJIaType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.
4. [pakTuyeckue 3a1aHus Ha
ONpeAeICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3U U THTIA KPUCTAIUTMYECKON
pELIeTKH
3.2 | OK 01 DUBNKO-XUMHUYECKHIE VYcranaBnuBaTh 1. Tect «Ocobennoctu
OK 02 CBOICTBa 3aBUCHUMOCTH (PU3UKO- XUMHUUYECKUX CBOMCTB OKCHUIOB,
HEOPTaHUYECKUX XUMHYECKHUX CBOMCTB KHUCJIOT, OCHOBaHUH, aM(pOTEPHBIX
BEIIECTB HEOPTaHMYECKUX BEIIECTB |THIPOKCHJIOB U COJIECI».

OT CTPOEHUS aTOMOB U
MOJIEKYJI, a TAK)KE THIIA
KPHUCTAJUTMYECKOMN
pemerku

2. 3agaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEaKIUI
C y4acTHEM TIPOCTHIX U CIIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB U
aM(pOTEePHBIX DJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHU# 1 aM(OTEPHBIX




Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MepOoNnpUsTHI
TUIPOKCHUI0B, HEOPTAaHUYECKUX
CoJIel, XapaKTEepU3YIOLINX UX
CBOMCTBA U CIIOCOOBI OJIYYEHHUS.
3. IIpakTUKO-OpUEHTUPOBAHHbIEC
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U IIOJIy4YCHUE
HEOPraHMYECKUX BEILECTB
3.3 | OK 01 |Unentudukamus Hccnenosath 1. [IpakTUKO-OpUEHTUPOBAHHbIE
OK 02 [HeopraHu4eckux Ka4yeCTBCHHBIC PEAKIMM  |3a/laHMs 10 COCTaBJICHUIO
OK 04 |[BemecTB HEOPraHUYECKHX BEILECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOpPraHUYECKUX BEIIECTB,
UCTIOJIb3YEMBIX JUIS UX
UJCHTU(DUKAITIH.
4 Paznen 4. Crpoenne u (MccienoBaThb cTpoeHne u
CBOMCTBA CBOMCTBA OPraHUYeCKUX
OpraHHYecKuX BellecTB
BellecTB
4.1 | OK 01 Knaccudukanms, Knaccudumupopats 1. 3agaHus Ha cOCTaBIEHUE
CTPOEHHE U OpraHMYECKHE BEIIECTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COECIMHEHUH 10 TPUBUAJILHON WIH
OpPraHUYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJIECHUE
HOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (OpMyII
OpPraHUYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.
3. 3amauu Ha onpezeneHue
npocreien GopMyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 2JIEMEHTHOTO cocTana (B %)
4.2 | OK01 |CgolicTBa OpraHn4ecKuXx |Y CTAHABIMBATh 1. 3anaHus Ha cOoCTaBJIEHUE
OK 02 |coeaunenuii 3aBUCHUMOCTD (PU3HUKO- yYpaBHEHUN XUMUYECKUX peaKLuit
OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX

OpraHNYCCKUX BCHICCTB OT
CTPOCHUSA MOJICKYJI

BEIIECTB HA OCHOBAaHUU UX
COCTaBa M CTPOECHUSI.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA 1
TEHETUYECKOM CBS3HU




Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MepOoNnpUsTHI
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyeTtHble 33124 11O
YPaBHEHMSIM PEaKLUi C yuaCTHEM
OpPraHUYECKUX BELIECTB.
4.3 | OK01 Nnentuduxarnus Hccnenosath 1.ITpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |opraHnueckux BELIECTB, [KAUECTBEHHbIE PEAKIIMU  |3aJJaHUs IO COCTaBJICHUIO
OK 04 |ux 3HaueHuE U OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
MIPUMEHEHHE B OBITOBOM |COCAMHEHUN OTIENbHBIX |OpPraHUMYECKHX BEIIECTB, B T.4U.
U TIPOU3BOJICTBEHHOMN KJIACCOB HCIIOJIb3YEMBIX JJIS UX
JESITEIbHOCTH YEJIOBEKA UACHTU(DUKAIY B OBITY U
IPOMBIIIIJIEHHOCTH.
5 Paznean 5. XapakTepu3oBaTh
Kunernueckue u BJMSIHUE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(aKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUSs XHMHYECKHX peakuui
XHUMHYECKHX PeaKkuui
5.1 | OK 01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XuMHUYECKOE |BJIMSHUE KOHLUEHTPALMU |TEOPETUYECKHE 3aJjaHUs Ha
paBHOBeCHE pearupyromux BeUecTB U |aHaau3 PakTOpOB, BIUAIOUIMX HA
TeMIIepaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUYECKOH
XUMHUYECKHUX peaKIuii peakuuu. [IpakTuko-
XapakTepru3oBaTh OpUEHTUPOBAHHBIE 3aJJaHUS Ha
BIIUSIHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHIeHTpauuu Bemiects, |lllaTenbe 1 HaxoXkACHUS
peaxkuuu cpeasl u HaIlpaBJICHUS CMEIIECHHUS
TEMIIEPATYpPhI HA pPaBHOBECHSI XUMUYECKON PEaKIINH
CMEIIEHNE XUMUYECKOTO |1 aHamu3 (aKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEILLEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBatbh HCTHHHBIE
Pa3nea 6. PacTtBopsl pacTBOpHI € 32JaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OKO01 |Ilonsarue o pactBopax |PaznuuaTh HCTHHHBIE 1. 3amaun Ha MIPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOPOB.

2. IIpakTUKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JCIIEPCHBIE CHCTEMBI,
UCTOJb3yeMble B OBITOBOW U
IIPOU3BOJICTBEHHOM JEATEIBHOCTH




THunel 0oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHil
YeJoBeKa
Il | IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COIEP KAHME
7 Pa3zpen 7. OuennBaTh NMOCJeACTBUSA |3alUTA Kelca (¢ yueToM
Xumus B ObITY H OBITOBOM U Oynyuiei npodgeccuoHaIbHOM
NMPOM3BOACTBEHHOI NPOM3BOACTBEHHOM AesiTeJIbHOCTH)
AesiTeJIbHOCTH AesiTeJIbHOCTH YeJI0BeKa
YeJI0BEKA ¢ MO3ULMH
IKO0JIOTHYECKOM
0e30IacHOCTH
OK 01 Xumus B ObITY U OnenuBath nocnencteus  (Keiic (¢ yuetom Oymymieit
OK 02  |[mpou3BOJICTBEHHOM OBITOBOH U npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA |ITPOU3BOICTBEHHOM JESATEeTLHOCTH)
OK 07 NeSITeIbHOCTH YesioBeKa ¢ |B0o3MO)KHbBIE TEeMBI KEHCOB:

NO3UIIMH YKOJIOTHUECKOU
0e30MacHOCTH

1. IToTeruienne Kaumara u
BI)ICBO60)KZI€HI/IG ra3oBbIX
TruapaToB CO AHA OKCaHa.

2. Bynyuie maTtepuansl s aBua-

, MAIlIMHO- ¥ TPUOOPOCTPOCHHUSI.
3. HoBsle maTepuansl ams
COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENnapaToB




