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1. ITACHHOPT ITPOI'PAMMBI YYEBHOI'O ITIPEJIMETA
Xumus

1.1 OoaacTs npuMeHeHHs1 padoyeil NPOrpaMMbl

PaGouas mnporpamMma yueGHOro mnpeamera XuMHUs SBISETCS YacTbio 00pa30BaTENIbHOM
nporpamMbl  (OII) CIIO nHa 6a3e ocHOBHOTO o0mero oOpa3oBaHUSI — MPOTPAMMBI MOJATOTOBKU
crienanucToB cpennero 38eHa (IIICC3).

[Iporpamma y4eOHOTO mpeaMeTa MOMKET HCIOJIb30BAThCS APYTUMH MPO(ECcCHOHATBHBIMU
00pa30oBaTeIbHBIMU OpPraHU3aLUAMHU, PEATU3YIOLIMMHA 00pa30BaTENIbHYIO IPOrPaMMy CPETHETO OOLIEro
oOpa3zoBanus B npenenax ocsoeHuss OII CIIO Ha 6a3e ocHOBHOro 0o0LIEro 00pa3oBaHus — IPOrPaMMBI
MOATOTOBKH criennanncToB cpeanero 3seHa (IITICC3).

Pabovas mporpamma yueOHOTO peMeTa MOKET OBITh aIaTHPOBAaHA JJIsi O0YUECHUsI MHBATUIOB U
JIMILL C OFPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBSI.

1.2. MecTto y4eOHOro npeaMeTa B CTPYKType 00pa3oBaTe/IbHOM MPOrpamMMbl: Y4eOHBIN MpeIMeT
VII.O7 Xumus sBisercss 00s3aTelabHOM 4YacThio 001e00pa3oBaTEeIbHOrO IMKJIAa 00pa30BaTeNbHON
nporpammsel B cooTBeTcTBHH ¢ PI'OC COO 1 ®I'OC no cnermansHoctu 38.02.06 OduHAHCHI.

1.3. Hean n niaHupyemblie pe3y/ibTaThl 0CBOEHUSI y4eOHOI0 IpeMeTa:

1.3.1. Heasr yuedHoro mpenmera: QopmMupoBaHHe y OOYYaIOMIMXCS XUMHUYECKOH COCTaBISIOLICH
€CTeCTBEHHO-HAYYHOM KapTHHBI MUPA KaK OCHOBBI IIPHHSTHUS PEIICHHUI B )KM3HEHHBIX M MPOU3BOACTBEHHBIX
CHUTYalUsIX, OTBETCTBEHHOTO ITOBE/ICHUS B TIPHPOIHOM cpejie.

1.3.2. IlnaHupyemble pe3y/bTaThbl OCBOEHHUSI Y4eOHOI0 MpeMeTa:

OcBoeHue cojepkaHusi ydyeOHOro mpeaMmera o00ecreunBaeT JOCTHXKEHHE OO0y4aroUMMUCA

CIIEYIOIIUX PE3YIbTATOB:
JIMYHOCTHBIX
—  0CO3HaHHE 00YUYAIOIUMUCS POCCHICKON IPAKIAHCKOW NICHTHYHOCTH;
— TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEIIbBHOCTH U CAMOOIIPEJIEIECHHUIO;
—  HaJM4Yue MOTHMBALMU K OOYYEHHUIO U IMYHOCTHOMY Pa3BUTHIO;
—  LEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHEW MO3UIMH JUYHOCTH HA OCHOBE JyXOBHO-HPaBCTBEHHBIX
LeHHOCTeN HaponoB Poccuiickon denepanny, HUCTOPUUECKUX U HAMOHAIBHO-KYJIBTYPHBIX TPAIULIHM,
(GOopMHUPOBAHHE CUCTEMBl 3HAUMMBIX LIEHHOCTHO-CMBICJIOBBIX YCTAaHOBOK, AHTHUKOPPYINLHOHHOIO
MHUPOBO33PEHUS, PABOCO3HAHUS, YKOJOTMUECKONW KYJIBTYphl, CIIOCOOHOCTH CTaBUTh LIEIM U CTPOUTH
YKU3HEHHBIE IIJIaHbl;
MeTanpeaMeTHbIX:
— OCBOEHHbIE OOYYaOIIMMUCS MEXIPEAMETHBICTIOHATHS U YHHBEpCalbHble Y4eOHblE JeHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbBIE, KOMMYHUKATHBHBIE);
—  CIIOCOOHOCTh HX HCIIOJNB30BAaHUS B IIO3HABATEIIbHOM M COLMAIBbHOM NpakTUKE, TOTOBHOCTHh K
CaMOCTOSITEIbHOMY  IUJIAHUPOBAHUIO W OCYILECTBICHHIO Yy4eOHOW JesATeIbHOCTH, OpraHu3alluu
y4eOHOro COTPYAHHYECTBA C MEJarornyecKuMu pabOTHHUKAMU W CBEPCTHHKAMH, K Y4YacTHIO B
NOCTPOCHUU UHIIMBUAYaIbHOM 00pa30BaTeIbHON TPACKTOPHH;
—  OBJIQJICHUE HAaBBIKAMH YYEOHO-HUCCIEA0BATEIIbCKOM, MPOEKTHON U COIMAIBHON JIEATEIbHOCTH;
npeAMeTHbIX:
—  cOopMHPOBAaHHOCTh TPEJICTABICHUI: O XMMHUYECKOH COCTaBJISIOIIEH €CTECTBEHHOHAayYHOU
KapTHUHBI MUPA, POJIU XUMUU B MTO3HAHUU SIBJICHUN MPUPOABI, B GOPMUPOBAHUH MBIIIIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAWMOW Ul peIIeHUs MPAaKTUYEeCKUX 3a7ad U
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;
— BJIAJICHHE CUCTEMOW XUMHYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJIAraloOIIMe IMOHSATHUS
(XMMHUYECKHUI 3JIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0YKa aToMa, S-, P-, d-3JeKTpOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCIECHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIpHBIN 00bEM, YIJIepoJHBIH CKeJeT, (PYHKIMOHANbHAs IPyIa, paguKal,
U30MEpHsl, U30MEPBI, FTOMOJIOTHYECKUI Psijl, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPOA- U a30TCOAEpKaIlne
COCIMHEHUS, OMOJIOTMYECKH AaKTHUBHBIC BEIIECTBA (YIJIEBOABI, >KUPBI, OEIKH), MOHOMEp, IMOJUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUs, KpHUCTANIMYECKass pelleTKa, THUIIbI
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XUMHYECKHX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, 5K30- U JSHAOTEPMHUYECKHE, PEaKIUU
MOHHOTO OOMEHa), pPACTBOp, DJCKTPOJIUTHI, HEIIEKTPOIUTHI, SJICKTPOIUTHUYECKAsT TUCCOLUAIINS,
OKHUCJIUTEJb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKIMH, XMMHUUYECKOE PAaBHOBECHUE), TEOPUHU U
3aKOHbl (TEOpHUsT XHMMHYECKOTO CTPOEHMsI opranuyeckux BemectB A.M. bytieposa, Teopus
3JIEKTPOJINTUYECKON Jucconuanuu, nepuoanuveckuii 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchbl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMHUH, (PAKTOJIOIMUYECKHE CBEJCHHUS O CBOWCTBAX,
cocTaBe, MOJYYeHHH M 0€30I1aCHOM HCIOJIb30BaHWU BaKHEHIIMX HEOPTraHMYEeCKHX M OPraHUYEeCKUX
BEIIECTB B OBITY U MPAKTUYECKOH EATETLHOCTH YeTIOBEKa;
—  chOpMUPOBAHHOCTh, YMEHUW BBIABIATh XapaKTepHbIE MPHU3HAKA U B3aUMOCBSI3b H3YYEHHBIX
MOHATUM, TPUMEHATh COOTBETCTBYIOIINE MOHITHS IIPU ONMCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX
U OPraHMYEeCKUX BEIIECTB M HX IPEBPALICHUI; BBIABIATh B3aUMOCBSI3b XHMMHUYECKMX 3HAaHUN C
MOHATUSAMHU U MPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
—  cpopMHPOBAaHHOCTP yYMEHHH  HCIOJNB30BaTh HAWUMEHOBAHUS  XUMHUYECKUX  COCIMHEHHU
MEKIYHapOAHOTO COK3a TEOPETUYECKON U NMPUKIIAJHOW XMMUH U TPUBUAJIbHBIC HA3BAHUS BaXKHEHUIINX
BEIIEeCTB (ITHUJICH, alleTUJIeH, TIUIEepuH, ¢eHol, popManbaeru, YKCycHasl KUCIIOTa, TIUIUH, YTapHbIld
ra3, yrJIEKHCIbIM ra3, amMMHak, ramieHas U3BECTb, HETallleHas W3BECTb, IUThEBAs CoJda U JPYIrux),
COCTaBIATh (DOPMYJIBI HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHUS] XUMUYECKUX PEAKIIMIA,
OOBSACHATP MX  CMBICH; IOATBEPXKAATh  XAPAKTEPHbIE  XMMHUYECKHE  CBOMCTBA  BEILECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMH U 3aIIUCAMU YPABHEHUN XMMUYECKUX PEAKIUN;
—  c(hOpMUPOBAHHOCTh YMEHHUH YCTaHABJIMBATh INPHUHAJJIEKHOCTb W3YYEHHBIX HEOPraHMYECKUX H
OpraHMYECKUX BEUIECTB K ONPEIECJIEHHbIM KjaccaM M TIpyIIaM COEIWHEHUH, XapaKTepu30BaThb HX
COCTaB M BaXKHEHUIIME CBOWCTBA; OMPENENATh BHUAbBI XMMHUECKHX CBfA3€i (KOBaJieHTHas, HOHHa,
METaJIJIMYECKas, BOJOPOAHAs), THUIIBI KPUCTAUIMUECKHUX PEIIETOK BEILIECTB; KJAcCU(ULUPOBATH
XUMUYECKHUE PEaKILIH;
— BJAJICHHE OCHOBHBIMHM METOJIaMH HAY4YHOI'O T[I03HAHHS BEIIECTB M XHWMHUYECKUX SIBICHHUM
(HabmroieHne, U3MEPEHHE, SKCTIEPUMEHT, MOJICTUPOBAHHE);
—  copMHUPOBAaHHOCTh YMEHUH MPOBOJUTH PACUYETHI MO XUMHUYECKUM (opMyslaM M ypaBHEHUSM
XUMHYECKHX PEAKIMH ¢ HCIOJb30BaHHMEM (U3UYECKUX BEJIMYMH, XapaKTEpU3YIOIIMX BEUIeCTBa C
KOJINYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpMaJbHBIE YCIOBMS) Ta30B, KOJMYECTBA BEILECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUS JJI MPHUHITHUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM,;
—  ¢(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBINOJIHATH XUMHUUECKUN SKCIIEPUMEHT (TIpeBpalleHus
OpraHMYECKUX BEUIECTB MPU HarpEBAHUM, MTOJIyY€HHUE STUJICHA U U3yUEHHE €ro CBOMCTB, KAUeCTBEHHbIE
PEaKIMU Ha aJIbJAerH/Ibl, Kpaxmall, YKCYCHYIO KUCIIOTY; IeHaTypalus OelKOB IIPU HarpeBaHUH, LIBETHbIE
peakuuy OENKOB; MPOBOAWTH PEaKIUMU HOHHOTO OOMEHa, ONpeAeNsiTh CPeay BOIHBIX PacTBOPOB,
Ka4eCTBEHHbIE PEaKIMU Ha cynbdar-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KaTHOH aMMOHMS; peIIaTh
JKCIIEpUMEHTaJbHbIE 3a7aun 1o TemMam «Mertamis» u «Hemerannel») B COOTBETCTBUU C MpaBUIAMU
TEXHUKA O€30MacHOCTH MpHU OOpalleHWH C BellecTBaMU M Ja0OpaTOpPHBIM  000pYIOBaHHEM;
NPEJCTaBIsATh  Pe3yNbTaTbl  XMMHMUYECKOTO  JKCIepUMeHTa B  (opme 3amucu  ypaBHEHHM
COOTBETCTBYIOIIUX PEaKUUN 1 (POpMyTUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;
—  c(hOpMUPOBAHHOCTh YMEHHS aHAIU3UPOBATh XUMUYECKYI0 HH(OPMAILIKIO, TOIyYaeMylo U3 pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoil nH(popmanuu, cetb IHTepHET U apyrue);
—  copMHUPOBAaHHOCTh YMEHUH COOIIOJATh MpaBMJIa 3KOJOTMUYECKH LeIeco00pa3HOro MOBEJICHUS B
OBITY U TPYJOBOH JEATENBHOCTU B IIENSX COXPAHEHHUS CBOETO 37I0POBbS M OKPYXKarolled MpUpOIHOMH
CpEeJbl; YUUTHIBATh OMACHOCTH BO3JICHCTBUS Ha JKUBBIE OPraHU3MBI OINPE/IEICHHBIX BEIIECTB, TOHUMAs
CMBICH ITOKa3aTels IPeIeNbHON JOIYCTUMOM KOHIIEHTPALVH;
— g oOyyarouuxcs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbs: COPMUPOBAHHOCTH YMEHHUS
MPUMEHSTh 3HaHHUS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHUM.
Ocoboe 3HaueHne yueOHbIH peaMeT UMeeT MpH (HOPMUPOBAHUH U PA3BUTHU:
—  00ImMX KOMIIETEHIINI:



Kon HanmenoBanue 3HaHUSI, yMEHHUS
KOMIIETEHINH KOMIIETEHINH
OK 01 Bribupars cnocoObl | YMeHusi:
peLeHus - pacrmo3HaBaTh 3ajJady W/Wiu mpobiemy B npogeccHo-
3amad  1po¢eccuo- | HATPHOM W/WJIH COIIMAIbHOM KOHTEKCTE;
HaJIbHOU - QaHAJIM3UPOBATh 3aJavy W/WiIK NMpoOJIeMy U BBIIEIATH €€
NeSITeIbHOCTH, TPHU- | COCTaBHBIC YaCTH;
MEHMUTEIBHO - ONIPENIENSATh TAIbI PEIICHUs 3a/1auH;
K pa3iuyHbIM KOH- | - BEIBIATH U 3(h(PeKTHBHO NCKaTh HH(OPMAIHIO,
TEKCTaM HE00XO0AUMYIO ISl PELICHUs 3aJjaud U/ U ITPOOJIEMBL;
- COCTABUTH ILJIaH JCHUCTBUS,
- ONIPE/IEUTh HEOOXOIUMBIE PECYPCHI;
- BIIQJIETh aKTyaJIbHBIMH METOJaMH paboThl B Mpodeccu-
OHAJIBHOH U CMEXKHBIX chepax;
- pean30BaTh COCTABJICHHBIN IJIAH;
- OLIEHUBAThb PE3YNbTAT U IMOCIEACTBUSA CBOUX ACUCTBUIL
(caMOCTOSTENHHO MU C IOMOIIBI0 HACTABHUKA)
3Hanun:
- aKTyaJIbHBIH MPO(ECCHOHAIBHBIA U COLMANbHBIA KOH-
TEKCT, B KOTOPOM IPUXOJUTCS
paboTaTh U KUTb;
- OCHOBHBIE HUCTOYHHKH WH(POPMAIMU M PECYPCHI JJIS pe-
HIEHUs 3aj7ja4 U npobieM B NpodeccuoHaNIbHOM H/UIH CO-
[IUATEHOM KOHTEKCTE;
- QJITOPUTMBI BBIIOJHEHUS paboT B NMPo(ecCHOHAIBHON U
CMEKHBIX 00J1aCTsX;
- MeToJbl paboThl B NMPOPECCHOHATBHOM U CMEXHBIX
chepax;
- CTPYKTYpY IUIaHa JUIs peLIeHns 3aa4;
- TIOPSIIOK OLICHKU PE3yJIbTaTOB peIlIeHus 3ajad npodec-
CHOHAJIbHOM JeITeNbHOCTH
OK 02 OcyiecTBiATh Ymenus:
MIOMCK, aHAJIN3 U - OTIPENIENSIT 3a]a9u JUIsl TOMCKA WHPOPMAIINH;
UHTEPIPETALHIO - OTIpeNIeNATh He00X0AMMbIE HICTOUHUKH MH(POPMALIUY;
uHpOpMaInHy, - IUIAHUPOBATh TIPOIIECC IIOWCKA; CTPYKTYPHPOBATH
HEOOXOAUMOW IS | MOJydaeMyro HH(POPMAIIHIO;
BBITTOJIHEHUS - BBIJIENIATh HanOoJiee 3HaYMMOe B IepeyHe HH(pOpMalnu;
3a1a4y - OICHMBATh MPAKTHYECKYIO 3HAYNMOCTHh PE3yJIbTAaTOB
npoeCCHOHATBHON | TOMCKA;
JeSITeTbHOCTH - 0OPMIISITH PE3YIBTATHI MTOMCKA
3HaHun:
- HOMEHKJarypa WHQGOPMAIMOHHBIX  HCTOYHHKOB,
NPUMEHSEMBIX B IPOPECCHOHATBHO eI TETbHOCTH;
- TpUEMBbl CTPYKTypupoBaHus uHpopmanmu; ¢dopmar
odopmIIeHHs pe3yNnbTaTOB MOUCKA HHPOPMALIUU
OK 04 PaGorats B | YMmeHus:
KOJIJICKTHBE U - OPraHM30BBIBATH Pa0OTY KOJJICKTHBA U KOMaH/IbI;
KOMaH/Ie, - B3aUMOJICHICTBOBaTh C KOJUIETaMH, PYKOBOJCTBOM,
3¢ dexTuBHO KIIMEHTaMH B X0Jie TPOo(eCCUOHATbHON eI TeIbHOCTH
B3aMMOJICVICTBOBATh | 3HAHHUSA:
c - MCHUXOJIOIMYECKHE OCHOBBI AEATEIBHOCTU KOJIJIEKTHBA,
KOJIJIETaMH, MICHXOJIOTHYECKUE OCOOCHHOCTH




PYKOBOJICTBOM, JIMYHOCTH;
KJINEHTaMH - OCHOBBI POEKTHOU JEATEIBHOCTH

OK 07 CopeiicTBOBaTh YMmenusn:
COXPaHEHHIO - cOOI0IaTh HOPMBI IKOJIOTUYECKOM O€30TTaCHOCTH;
OKPY KaOIIeH - OmpeNensaTh HampaBlICHUS pPECcypcocOepekeHUs B
cpenpl, pamKax npodeccnoHambHOMI JIESTCIIbHOCTU 10
pecypcocOepekeHn CIIEIHAILHOCTH
10, 3HaHus:
a3 pexTuBHO - MpaBUJIa DKOJIOTMYECKON O€30MMacHOCTH TPH BEACHUH
JICHCTBOBAThH B podecCHOHATLHOM
Ype3BBIYAHBIX JIeSITEJIbHOCTH;
CUTYaIUIX - OCHOBHEIC pecypchbl, 3aJICCTBOBAHHBIC B

npodeccuoHaNbHOM e TEIIbHOCTH;
- IyTH 00ECTIEYCHHUsI PeCypcocOepeskeHuUs




2. CTPYKTYPA U COAEPKAHUE YYHEBHOT'O IIPEJIMETA

2.1. O0beM y4eOHOro npeaMera ¥ BUIAbI y4eOHOH padoThl

Buna yueOHo# padoThl O0bem B yacax
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 72
O0s13aTes1bHAs Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 70
B TOM YHUCIJIE:
TEOPETUUYECKHE 3aHITH 46
IPAKTUYECKUE 3aHATUS 24
B TOM 4uclie: B GopMe MPaKTUYECKON MOATOTOBKU 4
MIPOMEXKYTOUHASI aTTeCTAIUS 2

IIpomexyTounas arrecrauus B popme: nudpepeHnpoBaHHOTO 3a4eTa




2.2. TeMaTH4yeCKMil IJIAH U COJAepP:KaAHMEe YUeOHOI0 MpeaMeTa

HaumenoBanue Copep:xaHue yueOHOI0 MaTepUasa, IPaKTHYECKHe 3aHATHS, cCaMOCTosITeJIbHAasA padora |O0bém| @opmupyeMble
pa3aesioB U TeM 00yJamuxcs 4acoB o01mume u
npogeccuoHaIbHbIE
KOMIIeTeHIIUH
1 cemecTp 34 |OKO0I, 0K 02, OK 04
Beenenue. Copaepxxanue yueOHOIro MaTepuasa 2 OK 01
XUMHS 1 METO/IbI Pone n mecto npenmera Xumusa B ydyeOHom mpouecce. Ilenu u 3agaum kypca. Crpykrypa
HayqHOTO MO3HAHUA | mpenmera. TpeOoBaHUs, MPEIBIBISEMbIC K 00YYAIOIIUMCS, TIPH OCBOCHUH MPEIMETA.
Xumus — ¢pyHAaMeHTallbHAs Hayka O BemlecTBe. ECTeCTBEHHO-HAYYHBIH METOJ MO3HAHUS, €TO
BO3MOXKHOCTH U TPaHHIIBI IPUMEHUMOCTH.
3nayenne xuMuu npu ocBoeHuu npodeccuit CIIO m cnemmansHOcTe CIIO TexHHMYECKOTO
npoduist mpodheccuoHaILHOTO 00pa30BaHMS.
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6 OK 01, OK 02
Tema 1.1. Copaepxxanue yuyeOHOIro MaTepuasa 2 OK 01
Crpoenne aTomoB CoBpeMeHHast MOJieNib cTpoeHUsI aroMa. CHUMBOJIMYECKUN SI3bIK XUMHUU. XUMHUYCCKHIA JJIEMEHT.
XUMHICCKUX STIEMCHTOB | Jrrexrpornas KoH(urypamust aroma. KiaccHpuKanus XHMHYECKHX 3JIeMEHTOB (s-, p-, d-
1 IPpUPOJId XUMHUICCKON | yriemenThl). BaneHTHBIC AIIEKTPOHBI. BalleHTHOCTh. DJIEKTPOHHAS NPUPOa XUMHYIECKON CBS3H.
CBsA3H DIEeKTPOOTPUIIATETILHOCT. BUIBI XUMUYECKOH CBs3M (KOBaJICHTHAs, HOHHAs, METAJUIMYECKas,
BOJIOPOJIHAsT) U CIIOCOOBI €€ 00pa30BaHMUsL.
IIpakTHYeCKOe 3aHSATHE 1
[TpakTUKyM 110 U3YYEHHUIO CTPOCHUS DIIEKTPOHHBIX (POPMYIT AaTOMOB XUMHUECKUX IIEMEHTOB.
Tema 1.2. Copepxanue yueOHOro Mmarepuasa 2 OK 01, OK 02
Hepromyeckuit 3aK0H ITepuognueckas cucrema xumuueckux syemeHToB J[.M. MenneneeBa. ®u3HUECKUN CMBICIT
u rapmuna JI. M. [Tepunoxmueckoro 3akona JI.1. MenzneneeBa. 3akOHOMEPHOCTH MU3MEHEHHS CBOMCTB XUMHUYECKUX
Menneneesa AJIEMEHTOB, 00pa3yeMbIX MMH NPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUU C IMOJOKECHHEM
XUMHYECKOT0 3eMeHTa B [leproamueckoii cucreme. MUPOBO33pEHUECKOE M HAYYHOE 3HAYCHUE
ITepuognueckoro 3akoHa J[.M. Menneneesa. IIpornosel [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB.
IIpakTHYECKOE 3aHSATHE 1
W3yuenne moennpoBaHus moctpoeHus [leproamaeckoi TaOIHUIIbI XUMHYECKHX 3JIEMEHTOB.
Pa3nen 2. CTpoeHue U CBOMCTBA HEOPraHNYECKUX BellECTB 9 |OKO01, OK 02, OK 04
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Tema 2.1.
Kinaccudukanms,
HOMCHKJIATypa U

CTpOCHHE
HEOPTaHUYECKUX

BEILIECTB

Conep:xaHue yueOHOIro MaTepuasa

Knaccugukarus HeopraHn4eckux BEILECTB.

[Ipenmer nHeopranmveckoil xumuu. Kiaccudukamust Heopranumyeckux BemiecTB. IIpocTeie u
cJI0KHbIe BemiecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BELIECTB (OKCHUIBI, TUAPOKCHU[BI, KUCIOTHI,
conu). B3auMocCBS3p HEOPraHMYECKHUX  BEIIECTB. ATrperarHble COCTOSIHMSI — BEILECTBA.
Kpucrannuueckue u amop@Hble BellecTBa. THIBl KPUCTAUIMYECKUX PELIETOK (aToMHasd,
MOJICKYJISIpHAs, HIOHHAS, METAJUINYECKast). 3aBUCMOCTD (PU3MUECKUX CBOMCTB BEIIECTBA OT TUIIA
KPUCTAJJIMYECKOM PEHIETKU. 3aBUCUMOCTh XMMHMYECKOM AaKTMBHOCTH BELIECTB OT BHJA
XUMHUYECKOHN CBSI3U M TUMA KPUCTAJUINYECKON pemeTku. [IpuunHbpl MHOrooOpasus BEIIecTB.

IIpakTH4yeckoe 3aHsATHE

[TpakTUKyM H3y4eHHs] HEOPTaHMYECKUX BEIIECTB PA3UYHBIX KIACCOB MO MX KIacCHU(UKaIUH,
HOMEHKJIATYpE U XUMUYECKUM (popmyIiam.

Homenknarypa HeopraHMYeCKHUX BEIIECTB: Ha3BaHUE BEIECTBA, MCXOJIS M3 UX XUMHUYECKOU
(GopMyIIbl, WJIM COCTaBJICHHEC XHMHYECKOW (OpMYIBI, MCXOJs W3 Ha3BaHWS BEHIECTBA IIO
mexayHapoanoi (MIOITAK) wiu TpuBHanbsHOM HOMEHKIATYDE.

Pemenune mpakTaecKux 3aiaHuii 110 KJIACCU(PUKANN, HOMEHKIIAType M XUMUIECKUM QopMyIamMm
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIAccOoB (yrapHblil ra3, YIJIEKHCIBIA Ta3, aMMHaK,
raiieHasi M3BECTh, HErallleHas M3BECTh, MUThEBas COJAa W JPYrHX): Ha3blBaTh U COCTABJISATH
(bopMyITbIl XUMUYECKUX BEIIECTB, OMPEENATh MPUHAATIE)KHOCTH K Kiaccy.

OK 01, OK 02

Tema 2.2.
DOU3NKO-XUMHYIECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

1. Meramnel. OOmue ¢puznyeckue U XMMHUUECKHE cBOWCTBAa MeTaioB. CriocoObl MOTyYEeHHUS.
3HaueHUE METAIOB U HEMETAJUIOB B IPUPOJE U KU3HEACATEIbHOCTH YEJI0BEKAa U OPraHU3MOB.
Koppo3ust MeTasoB: BUIbIl KOPPO3HH, CIIOCOOBI 3alIUTHl METAJIIOB OT KOPPO3HH.

2. Hemeramnel. OOmue ¢u3nueckue M XMMHUYECKME CBOHCTBA HEMETAJJIOB. THUIHYHBIC
cBoiictBa HemeramwioB [V— VII rpynn. Knaccudukanus u HOMEHKIAaTypa COEIUHEHUN
HeMmeTasioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.

3. XuMHuYecKkne CBOWCTBAa OCHOBHBIX KIJACCOB HEOPTaHMYECKHX BEmIeCTB (OKCHIOB,
THJIPOKCUIOB, KUCIIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILIECTB,
BOJIOPOJHBIX COEAMHEHUM, BBICIIUX OKCHUJIOB U THIPOKCH/IOB.

Conep:kaHue y4eGHOI0 MaTepuasa

Tunel KpUCTAIIMYECKUX pEIIeTOK (aToMHasi, MOJEKyJspHasi, HOHHas, MeTaJlIMdecKas).
3aBUCHUMOCTb XMMHMYECKOM aKTUBHOCTH BEIIECTB OT BUJA XHWMHUYECKOM CBSI3M U THUIA
KPUCTAIIMYECKON pemeTKu. [I[puarHbpl MHOT00Opasust BEIECTB.

OK 01, OK 02
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IIpakTHyeckoe 3ansaTHE (MPOdeCcCHOHATBHO-0PHEHTHPOBAHHOE COACP/KAHME)

CocraBneHne ypaBHEHMM XHMMHYECKHMX PpEaKIMM C y4aCTMEM IPOCTBIX M  CIOJKHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB U HEMETAJLIOB; OKCHJIOB METAJUIOB, HEMETALUIOB U
aM(pOTEPHBIX 3JEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHMM M aM(OTEpHBIX I'MJIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Penienne INpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKMX 3aJaHU Ha CBOWCTBA, COCTaB,
NoJydeHne W 0e30MacHOe HCIOJIb30BAHME BAKHEWIINX HEOPTaHWYECKHX BEUIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa.

Tema 2.3. IIpakTH4eckoe 3aHsATHE 1 OK 01, OK 02, OK 04
Unentndukanms N3ydenune wuneHTH(UKAINN HEOPraHWYEeCKUX BEIIECTB C HCIOJIb30BaHHEM HUX (H3HKO-
HEOPraHNYECKUX XUMHYECKHX CBOWCTB, XapaKTEPHBIX KAUECTBEHHBIX PEaKITUi.
BELIECTB Jlaboparopnas padora « UaeHTHUKAIUA HEOPTAHUYECKHUX BeHIECTBY.
Pemenne skcriepuMeHTANBHBIX 337144 10 XMMUYECKHM CBOMCTBAM METAJIOB M HEMETAJJIOB, TI0
PacHO3HABAHHUIO U MTOIYYEHUIO COCJMHEHHI METAIUIOB U HEMETAJIOB.
Wnentudukanysi HEOPraHWYECKUX BEIIECTB C HCIOJIB30BAHMEM HX (U3UKO-XUMHUYECKUX
CBOMCTB, XapaKTEpHBIX KAa4YeCTBEHHBIX peakuuid. KadecTBeHHbIe peaknuu Ha cyabdar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, Ha KATHOH AMMOHHSI.
Pa3nen 3. CTpoeHue U CBOMCTBA OPraHUYeCKHX BellleCTB 15 |OK 01, OK 02, OK 04
Tema 3.1. Copepxanue yueOHOro MmaTepuasa 4 OK 01
Knaccuduxarms, 1. TlosiBneHue W pa3BUTHE OPraHUYECKON XMMHUM Kak Hayku. IIpeamer opraHMuecKoW XMUMMHU.
CTPOCHHUC H MecTo 1 3HaYeHHE OPraHNYeCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
HOMCHKJIATypa 2. XUMHUYECKOE CTPOEHHE KaK IOpAJOK COEJMHEHUS aTOMOB B MOJIEKYJE COIJIaCHO HX

OpraHNYCCKUX BCIICCTB

BaJEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XHMHUYECKOIO CTPOCHMSI OpraHMYeCKHX
coenquHeHnil A.M. BbytiepoBa. YTiepoaHbI CKEJET OPraHU4eCKOW MOJIEKYJIbI. 3aBUCHUMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUsI MOJIEKYI. MI30MepHs 1 U30MEPBL.

3. Tonsarue o pynkuuonansHoi rpynne. Paaukan. IlpuHiune! knaccudukauym opraHndeckux
COeMHEHUN. MexayHapo/iHas HOMEHKJIATypa M HIPHUHIMIBI HOMEHKIJIATYpbl OPraHUYECKHX
coeaunenuil. [Tonstue 06 azoTcoepKalux COSTUHEHUAX, OMOTOIMYECKH aKTHBHBIX BEIIECTBaX
(yrmeBopax, kxupax, Oeiakax Hu Jp.), BBICOKOMOJEKYISPHBIX COCIUHEHHUSIX (MOHOMED, MOIHUMED,
CTPYKTYpPHOE 3BEHO).
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IIpakTHyeckne 3aHATHA

HoMmeHknatypa opraHu4ecKkux COeIMHEHUH OTIENIbHBIX KJIacCOB (HACHIIEHHBIE, HEHACBILIICHHbIE
U apOMAaTHUYECKUE YTIEBOAOPOAbI, CIIUPTHI, (PEHOIBI, ANbACTUIBI, KETOHBI, KAPOOHOBBIE KHCIOTHI
u ap.).

CocraBneHue TMONHBIX M COKPALICHHBIX CTPYKTYPHBIX (OpPMYNI OpraHMYEeCKHX BEIIECTB
OTIENbHBIX KIACCOB, MWCIIONb3ysd HMX Ha3BaHMUA 10 CHCTEMaTH4YECKOM M TPUBHAIBHOU
HOMEHKJIaType (ITWIJICH, aleTWICH, TIUIepuH, (QeHos, (opMalbIerui, YKCyCHas KHCIOTa,
riuH). Pacdersl npocreiimelt GopMyibl OpraHMYECKOW MOJIEKYIbI, UCXOAS U3 JIEMEHTHOTO
cocraga (B %).

Tema 3.2.
CBoiicTBa
OpPraHHYECKUX
COCIMHCHUI

Coaep:xanue yueOHOro MaTepuaJia

OU3HKO-XMMUYECKUE CBOWCTBA OPraHUYECKHX COCIUHEHUH OTICNBHBIX KIacCOB (OCOOEHHOCTH
KJaccu(UKauyl ¥ HOMEHKIIATYphl BHYTPH Kjlacca; TOMOJOTHUYECKHH psa u obmas (gopmyna;
u30Mepusi; pU3NYECKUe CBOWCTBA; XMMUYECKUE CBOWCTBA; CIIOCOOBI MOTY4EHHUS):

1. npenenpHBIC YIIIEBOAOPOABI (aJKaHBl W LUKJIOAIKaHbI). ['opeHnme MeraHa Kak OIWH W3
OCHOBHBIX HCTOYHHMKOB Te€IlIa B HPOMBIIJIEHHOCTH U ObiTy. CBoiicTBa NPUPOAHBIX
YIIJIEBOAOPOAOB, HAXOXKIEHHE B IPUPOJIC U IPUMEHEHNE alIKaHOB;

2. HempeenbHbIC (AKEHBI, AIKUHBI M aJIKaJHEeHbI) 1 apOMaTHYECKUe YIIIeBoA0poasl. ['openue
alleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO TNIAMEHH JJISl CBAPKU M PE3KU METaJIIOB

3. KHCIOpOJCOepKallie COeAMHEHUs (CIMUPTHI U (EeHOIbI, KapOOHOBBIE KHCIOTHI U 3(UPHI,
QIBJETUABl M KETOHBI, JKHPBI, yrieBoabl). IIpakTndeckoe NpPUMEHEHHWE ATHIICHIJIMKOJS,
ruuepuHa, ¢penona. [Ipumenenue popmanbaeruaa, aneTanbiaeruia, yKCyCHOM KucioTsl. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. MOIOIIHME CBOKWCTBA MBLIIA,

4. a3oTcojep)Kallie COCAMHEHUs (aMUHBI M aMUHOKHUCIIOTHI, OeskM). BbICOKOMOJIEKyIspHbIE
COeMHEHUs (CHHTETUYECKHE M OMOJIOTHYECKU-aKTHBHBIE). MOHOMEp, MOJIMMEpP, CTPYKTYpHOE
3BeHo. [lonmmMmepusanusi »TUIEHa KaKk OCHOBHOE HANpaBlICHHE €ro  MCIOJIb30BaHMUS.
['eneTrueckas CBSI3b MEX/IY KJIACCAMU OPTaHUYECKUX COCTMHEHHH .

IIpakTHyeckne 3aHATHA

CBolicTBa OpraHM4ecKUX COECIUHEHHM OTIENbHBIX KJIACCOB (TpUBHAIbHAS W MEXKIyHapOIHas
HOMEHKJIaTypa, XHMMHUYECKHE CBOMCTBA, CIOCOOBI TMONY4YEeHHMs): IMpelesibHble (AIKaHbl |
HI/IKJ’IOBJ'IK&HI)I), HETIPCACIIBHBIC (aJ'IKeHI)I, AJIKUHBI H aJ'IKa)II/IeHI)I) H apOMaTHUYCCKUC
YIJIEBOAOPOABI, CIUPTHl U (EHONBI, KapOOHOBBIE KHUCIOTHI U 3(UPHI, albJAETHIbI U KETOHBI,
AVMMHbBI W AWUHOKHCIIOTBI, BBICOKOHOJICKYIIAPHBIC COCAUHCHUA. 33I{3HI/I$I Ha COCTaBJICHHC
YPaBHEHUN XUMUYECKHX pEaKLMi C ydacTUEM OPraHUYECKUX BELIECTB HAa OCHOBAaHUU HX
COCTaBa U CTPOCHHS.

OK 01, OK 02, OK 04
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IIpakTuyeckoe 3ansiTHe (MPO(PecCHOHATBLHO-OPHEHTHPOBAHHOE COJIePKAHUE)

CocraBiieHHe CXeM peakiuid (B TOM 4YHCIE IO MPEIJI0KECHHBIM IIENOYKaM TMPEBPAIICHUN),
XapaKTEPU3YIOIINX XUMHYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHUM OTHEJIbHBIX KJIACCOB,
CrocoObl WX TONYYCHHS] W Ha3BaHUE OPTraHWYCCKUX COCAMHEHUN 110 TPUBHAIBHOW WIH
MEXKTYHapOAHON CUCTEMATUYECKO HOMEHKJIIATYPE.

Pelienne npakTUKO-OPUEHTHUPOBAHHBIX TECOPETHUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKUX
COCIMHEHUH OTIEIbHBIX KJIACCOB.

JlaGoparopnas padora «IIpeBpaieHusi opraHn4ecKnX BellecTB MPH HATPEeBAHNUMN»
[TonydyeHnue STUJIEHA W W3YyYEHUE €ro CBOWCTB. MOJEIMPOBAHHE MOJEKYJI U XHUMUYECKUX
MpEBpaIlleHUI Ha IPUMEPE dTaHa, STHIICHA, alleTUJICHA U JIp.

Tema 3.3.
Nnenrudukarus
OpPraHHYECKUX
BEIIECTB, UX 3HAYCHHUE
1 IPUMEHEHHUE B
OBITOBOH U
IIPOM3BOJICTBEHHOM
EeSITENbHOCTH
YyeJI0BEKa

Coaep:xxanue yueOHOro MaTepuaJia

1. buoopranmyeckue coeaMHCHUsA. [IpuMeHeHWE U OHOJIOTHYECKAash pOJIb  YIIJICBOOB.
OxkucneHue yrieBoJOB — MCTOYHHUK HHEPrUM KUBBIX OpraHu3moB. OOnacTu MHpUMEHEHUs
aMUHOKUCIIOT. [IpeBpaienust OEJIKOB MUIMU B OpraHu3Me. buomornyeckue (yHKIIUH OCIIKOB.
buonorndeckue QyHKImH XUpoOB. Posib OpraHMYECKOW XUMHH B PEIICHHH MPOOJIEM MUIICBON
0€30MacHOCTH.

2. Ponp opraHMyeckoil XHMHH B pEHICHHMH MNPOOJEM 3HEPreTHYSCKON O€30MacHOCTH, B
pa3BI/ITI/II/I MCEIUILIMHBI, CO3JaHUHN HOBBIX MaTepI/IaJIOB, HOBBIX NCTOYHHUKOB 3Hepr1/11/1
(ampTEepHATUBHBIE HUCTOYHHKU HHEpruu). OMacHOCTh BO3ACHCTBHUS Ha JKHUBBIE OpPTaHU3MBI
OpraHMYECKHUX  BELIECTB  OTHEIbHBIX  KJAcCOB  (YIJIEBOAOPOIBL,  CIHUPTHL,  (PEHOINBI,
XJIOPOpPraHUYeCcKHe TMPOU3BOJAHBIC, aNbJETHAbBl U JAp.), CMBICH TOKa3aTens MpeneiabHo
I[OHYCTI/IMOI\/JI KOHHGHTpaIII/II/I.

Jladoparopnasi padora «UneHTudukauus OpPraHUuYecKUX COeAUHEHMH OTHAeJbHBIX
KJI1aCCOB»

Nnentudukanys opraHUYECKUX COCIMHEHMM OTAENBHBIX KJIAcCOB (HAa TPHUMEpPE albICTHUIIOB,
Kpaxmala, YKCYCHOW KHCIOTHI, O€JIKOB M T.Nl.) C HCIOJB30BAHHEM HX (U3UKO-XUMHUYECKHX
CBOMCTB W XapaKTEPHBIX KAYECTBEHHBIX peakmnuil. [leHaTypanus Oenaka TpH HarpeBaHUH.
[[BeTHBIE peakiu OenkoB. BO3HMKHOBEHHME AaHAMTHYECKOTO CHUTHAJa C TOYKH 3pPEHUS
XAMHYECKUX TPOIECCOB NpPU MNPOTEKAHWM KAYECTBEHHOM  pEAKUHH, IO3BOJISIONIECH
UACHTU(DHUIIUPOBATH MPEATOKEHHBIE OPTaHNYECKHE BEIIeCTBa

OK 01, OK[[02, OK 04

KourpoJubHas padora

Bcero 3a I cemecTp

34
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Il cemecTp

38

OK 01, OK 02, OK 04,
OK 07

Pa3nen 4. Xumndeckue peaknuu

12

OK 01, OK 02, OK 04

Tema 4.1.
Tunel XUMHUECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanuss ¥ THUOBI XUMHUYECKHX PpEAKIMH € ydyacTHEM HEOPraHMYeCKHX BEIIECTB.
CocraBiieHHE YpaBHCHHI pEaKIUW COCAMHCHUS, Pa3jIOXKEHUS, 3aMelIeHHs, OOMEHa, B T. 4.
peakIMii TOPEHUS, OKHCJICHUSI-BOCCTAHOBJICHHUS. YPAaBHCHHUS OKHCJICHHSI-BOCCTAHOBJICHHS.
Crenenb oxucineHus. OkuciauTedb W BoccTaHOBUTENb. (CoOCTaBiieHHE U ypaBHUBAaHUE
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUA METOJIOM 3JICKTPOHHOTO OanaHca. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU B MPUPO/IE, TPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACITSIbHOCTH
OpraHU3MOB.

IIpakTH4yeckue 3aHATHS

KonnyectBeHHble OTHONIEHUS B XUMHHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHMHH H
pacueTsl 10 YPaBHEHMSMM XMMHYECKHMX peakuuid. Moip Kak eJuHMIIa KOJIMYECTBa BEILECTBA.
MounsipHas Macca. 3aKOHbBI COXPAHEHHUS MacChl U SHEPruu. 3aKkoH ABOrajpo. MossipHblil 00beM
razoB. OTHOCHUTENbHAs IUIOTHOCTh Ta3oB. PacueTsl M0 ypaBHEHMSIM XUMHYECKUX DPEAKLU C
HCIIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbBIE YCIOBHSI) T'a30B, KOJIMYECTBA BEIIECTBA.

OK 01

Tewma 4.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Coaep:xxanue yueOHOro MaTepuaJia

Teopus snekTponuTrdeckoil nuccounanuu. MOHbl. DIEKTPOIUTHI, HE ANIEKTPOIUTHL. Peaknuun
noHHOTO oOMeHa. CocTaBjeHUE peakIuii HOHHOTO OOMEHa IyTeM COCTaBJICHHMS] MX TOJHBIX U
COKpAIIeHHBbIX MOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIE peakiuu. 3aJaHusl HAa COCTaBIICHUE
VMOHHBIX PEaKIIHil.

JlabopaTopnasi padora « TMIIBI XMMHYECKHX peaKIHi»

HccnenoBanue TUIOB (110 COCTaBY M KOJMYECTBY MCXOIHBIX U OOpa3yrOIIMXCS BEILIECTB) U
NPU3HAKOB XMMHUYECKHX peakuuid. [IpoBenenue peakuuiit HOHHOr0 OOMEHa, ONpeIeIeHUe CPebl
BOJIHBIX PAaCTBOPOB. 3a/IaHUS HA COCTABJIECHUE HOHHBIX PEAKIUN.

OK 01, OK 04

Pa3znen 5. Kunernueckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUA XMMHUYECKUX PeaKI Uil

10

OK 01, OK 02

Tema 5.1.

Coaep:xanue yueOHOro MaTepuaJia

OK 01, OK 02
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CKOpOCTh XMMHYECKUX
peakuuii. XuMU4YeCcKoe
paBHOBecCHE

1. CkopocTh peakuuu, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB: MPUPOIBI pEarupyrOIIUX
BEUICCTB, KOHUEHTPALUU PEarupyrolluX BEILIECTB, TEMIIEPaTypbl M ILIOAAN PEaKLUOHHON
noBepxHOCTH. TeroBbie 3P PEeKTh XUMHUUECKUX peakuuil. DK30- U IHAOTEPMUUYECKHE, PEaKIUH.
2. OOparumocTh peakuuid. XHMHYECKOE DPABHOBECHE U €ro CMELICHHE I0J JeicTBUeM
pa3nuYHBIX (aKTOPOB (KOHIGHTpALMs pPEareéHTOB WM MPOAYKTOB pPEaKLUH, JaBlICHHE,
TemIeparypa) Uil CO3JaHHsl ONTUMAJIbHBIX YCIOBMH NPOTEKAHUS XUMHMUYECKHX IPOLIECCOB.
ITpunnun Jle-IlaTense.

IpakTnyeckoe 3ansitue (MpPohecCHOHATIBLHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE)

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3alaHWil Ha aHanmu3 (AKTOPOB, BIUSIONIMX Ha
M3MEHEHHE CKOPOCTU XMMHUYECKON PeakIuy, B T. 4. C O3UIMI IKOJIOTUYECKH 11EI1eCO00pa3HOro
MOBEJCHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHHUs] CBOETO 3JI0POBbS U
OKpYKarollel NPUPOIHON CPEbI.

IIpakTH4yeckue 3aHATHS

Pemenne npakTHUKO-OpUEHTUPOBAHHBIX 33aJaHUM Ha NpuMeHeHue npuHuumna Jle-Ilarense s
HAXOXXJICHUs HAIPABJICHUS CMELICHUS PaBHOBECUS XMMUYECKON peaklMu U aHanu3 (akTopos,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECHS.

Pa3znea 6. PacTtBopnl

OK 01, OK 02, OK 04

Tema 6.1.
ITonsiTue o pacTBOpax

Coaep:xxanue yueOHOro MaTepuaJia

PactBopenne kak Qusuko-xumuueckuil mnpouecc. PactBoprl. CnocoObl NPUTOTOBIIEHUS
pactBopoB. PactBopumocTs. MaccoBass 110yl pacTBOpEHHOro BemecTBa. CMBICH IOKa3aTels
IpelelbHO JOMYCTUMON KOHIIEHTpAlMM W €ro MCIOJIb30BaHHE B OILIEHKE SKOJIOTHYECKON
0€30I1aCHOCTH.

[TpaBuna 5KOIOTMYECKU I1€1€CO00PAa3HOro MOBEACHUS B OBITY M TPYHOBOW AEATENBHOCTH B
LEeNSIX COXPAaHEHMsS CBOEro 3J0pOBbS U OKpYXKaloIled MNPUPOJHON cpeabl; OMACHOCTb
BO3JCICTBUSL Ha JKHUBBIE OPraHMW3Mbl ONPENCIICHHBIX BELIECTB. PellleHne NpaKTHKO-
OpUEHTUPOBAaHHBIX pACUYETHBIX 3aJaHUl Ha pacTBOPBL, MCIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA.

JladopaTopnas padora «IIpuroroBijieHue pacTBOpPoOB»

[IpurotoBneHne pacTBOPOB 3adaHHOW (MaccoBoi, %) KOHIEHTpamuu (C TPAKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeieNIeHUE Cpebl BOJHBIX PACTBOPOB.

Pemienue 3a1au Ha TPUTOTOBJIEHUE PACTBOPOB.

OK 01, OK 02, OK 04

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEJIbHOCTH YeJI0BEKA

OK 01, OK 02, OK 07

Tema 7.1.

Conep:kanue y4eOHOIro MaTepuaa

OK 01, OK 02, OK 07
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Xumus B ObITY U
IIPOM3BOACTBEHHOM
IEATEIbHOCTH YeI0BeKa

Hoselimne nocTuXeHUs XMMHYECKOM HAyKM M XMMHMYECKOM TEXHOJIOruu. Pomp xumuu B
00€CleYeHUN SKOJIOTMYECKOM, HHEPreTMUecKO M NHIEeBOW O0e30MacHOCTH, Pa3BUTUH
menunuHbl. [IpaBuiia moucka u aHanM3a XUMUYECKOH MH(GOpPMAIMK U3 Pa3IMYHBIX UCTOYHUKOB
(HayuyHast 1 yuyeOHO-Hay4yHasl JUTeparypa, CpeJicTBa MaccoBoil uHdopManuu, cetb iHTepHeT).

IIpakTHYeckne 3aHATHA 2
[Towck u aHaTM3 KEWCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUH C YIETOM OymyIIe
npoecCHOHANbHOM JESITeNbHOCTH IO TeMaM: Ba)KHEHIIME CTPOUTENbHBIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTEpHaJIbl, KPACKH, CTEKIIO0, KEpaMUKa, MaTEPUAIIbI JIJIsl SJICKTPOHUKU, HAHO
MaTepuaibl, TEKCTUJIbHBIE BOJIOKHA, HCTOYHUKHA SHEPIHHM, OPraHUYECKHUE M MHUHEPAIbHbIC
yI00peHus, JIEKAPCTBEHHBIC BEIIECTBA, OBITOBASI XUMHUSI.
3amuta: IlpencraBneHue pe3ynbTaTOB pelIeHHs KeicoB B ¢GopMe MHHH-IOKIaAa C
MpEe3EHTalNEH.
IIpomexxyTouHasi arrecramusi| 2
Bcero 3a II cemecTp| 38
Bcero:| 72
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3. YCJIOBUA PEAJIMBALINU YYEBHOI'O NIPEJIMETA

3.1. TpedoBaHusi K MUHUMAJBLHOMY MaTePUAIbLHO-TEXHHYECKOMY 00ecredeHHIo

Peanmzanus ydyeOHOro mnpeamera XuWMHs TpEIIoNaraeT Hajludne KaOMHETa eCTeCTBEHHO-
HAYYHBIX ¥ MATEMaTUYCCKUX TUCIIUILINH.

YyebHoe oOOpymoBaHMe: paboume MecTa OO0ydarmmxcs, pabodee MECTO MperojaBaTes,
MapKepHast JOCKa.

Y4eOHO-HarIAIHbIE TTOCOOUS: KOMIUIEKTBl YUY€OHO-METOINYECKUX MaTepHajioB M METOUYe-
CKUX MTOCOOUH, CTEH/IbI, TUIAKATHI.

TexHuueckue cpeacTBa: HOYTOYKH C BBIXOJIOM B ceTh MIHTEpHET, MEPEHOCHOM MPOEKTOp, Mar-
HUTO(OH, ayAMOKOJIOHKH, KpaH.

3.2. HNudopmanuonHoe odbecrneyeHue 00ydeHHus

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX H31aHui, VHTepHeT-pecypcoB, JONOJHHUTEILHOM
JUTEPaTyphbl

[leyaTHble U3IaHUS HE UCTONB3YIOTCS. YUeOHBINA MpPeaMET NOTHOCThIO 00eCeueH 3IEKTPOH-
HBIMH U3JIaHUSIMHU.
OcHoBHas IuTeparypa:

1. MapreimoBa T. B. Xumus: y4eOHUK H TPaKTHKyM [UIS CpPEAHEr0 MpodhecCHOHATBHOTO
oOpazoBanus / T. B. MapreinoBa, . B. ApramonoBa, E. b. ['onyHoB; mox ob6meii penakuueii T. B.
MapTpeiHOBOH. - 2-¢ u3m., uchp. u gomn. — M.: IOpaiit, 2023. - 368 c. Tekcrt: 3JeKTpOHHBIA //
OopazoBarenbHas miardopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/511690.
2.  Xummus: yueOHHK as cpemHero npodeccruoHanbHoro odpaszoBanus / FO. A. JleGenes, I'. H.
®anees, A. M. I'ony6es, B. H. [llanoBan; nox obmieit penakuueii I'. H. daneesa. - 2-e uza., nepepad.
u jior. - Mockga: U3natensctBo FOpaiit, 2023. — 431 ¢. URL: https://urait.ru/bcode/513073.

JlonoJIHUTeIbHAS JIUTEpaTypa:
1.  Amn¢unorenosa U. B. Xumus. bazoselit ypoenb: 10-11 knaccel: yueOHUK Ui CpeHET0 00IIero
obpazoBanus / . B. Aupunorenona, A. B. baokos, B. A. Ilonkos. - 2-¢ u3a., ucrp. u gon. — M.:
FOpaiit, 2023. - 290 c. Tekct: anexkrponnsiii / URL: https://urait.ru/bcode/530422.
2. AmapueB A. N. OOmas u HeopraHwdeckas xuMmus. JlaGopaTOpHBI TPAKTHKyM: ydeOHOE
nocobue Ans cpenHero npodeccuoHanbHoro oopaszosanus / A. M. Amapues, A. A. Kazakosa, JI. B.
[lleBHunbIHA. - 2-¢ W3M., ucnp. u jom. - M: FOpaiir, 2023. - 159 c. TekcT: 3MeKTpOHHBIN //
Oo6pa3oBatenpHas miardopma IOpaiir [caiit]. - URL: https://urait.ru/bcode/5145609.
3. Tymuxwn E. M. Xumusa. B 2 4. Yacte 1. OOmas u HeopraHwdyeckass XUMHS: y4eOHUK st
cpeanero npogdeccruonanbHoro oopazosanus / E. Y. Tynukun. - 2-e usn., ucnp. u gon. — M.: KOpaiir,
2023. — 385c. - (IIpodeccuonampHoe obOpazoBanme). - ISBN 978-5-534- 02748-8. - Tekcr:
anekTpoHHsIi // O6pa3oBarenpHas miardopma KOpaiir [caiit]. - URL: https://urait.ru/bcode/513730.
4. Tynukun E. U. Xumus. B 2 4. Yacte 2. Opranuueckas XUMHS: Y4EOHHK JUIsl CPEIHEro
npodeccuonanbHoro oopazosanus / E. U. Tynukus. - 2-e u3z., ucnp. u gon. — M.: FOpaiit, 2023. —
197 c. - (ITlpodeccuonansHoe oOpazoanue). URL: https://urait.ru/bcode/513731.
5.  Xwumusa. 3amauHuk: ydeOHOe mocobue ans cpeaHero mnpodeccHoHalbHOTO o0pazoBaHus /
1O. A. Jlebenes [u np.]; mox ob6meit pemakiuenn I'. H. ®@aneeBa. — M.: Opaiit, 2023. - 236 c. -
(ITpodeccuonansHoe obpazoBanue). - TekcT: 3nekTpoHHbIH / OOpa3oBatensHas miatdopma FOpaitt
[caitT]. - URL: https://urait.ru/bcode/513091.
6. Xumusa: yueOHMK mans cpenaHero mnpodeccuonanbHoro ooOpasoBanus / HO. A. JleGenes,
I'. H. ®aneer, A. M. T'ony6es, B. H. [llanoBair; mox obmeit penakmueit I'. H. ®aneera. - 2-¢ usgm.,
nepepad. u gom. - M.: FOpaiit, 2023. - 431 c. - (IlpodeccuonanbHoe obpazoBanue). Tekcr:
anekTpoHHbIH // O6pa3oBarenbHas miardopma FOpaiit [caitr]. - URL: https://urait.ru/bcode/513073.

IIpodeccnonanbHbie 6a3bl JaHHBIX M HHGOPMALMOHHBIE pecypchl ceTu UHTEpHeT:
1.  HayuyHo-momymnsipHbIi xKypHan «XUMHUs U Ku3Hb» https://hij.ru
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https://urait.ru/bcode/511690
https://urait.ru/bcode/513073
https://urait.ru/bcode/530422
https://urait.ru/bcode/514569
https://urait.ru/bcode/513073

2.  Hay4Ho-TeopeTHYeCKHi M METOIUYECKHIA )KypHa «XuMus B mkoie» https://hvsh.ru

3. Tlopran dyHIaMEHTAIBHOTO XWMHUYECKOro oOpa3oBaHusi Poccun. Hayka.
TexHonoruu. DnekTpoHHas Oubauorexa no xumun https:// www.chem.msu.su

4.,  Xwumusa. O6pa3oBaTeIbHBIA CAUT M1 MIKOJIBHUKOB http://hemi.wallst.ru

5. Dnekrponnas oudnauoreka PI'TY https://liber.rsuh.ru/ru

6.  DOnexrponnsii pecypc: OBC «3nanmym» http://znanium.com

7. DnextponHslii pecype: OBC «tOpaiit» https://urait.ru

O6pa3zoBaHue.
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHUSA YYEBHOI'O IPEIMETA

KoHTpoJib ¥ oeHKa pe3yabTaToB OCYLIECTBIIACTCS MPENOJaBaTEIEM B IIPOLECCE IIPOBEACHU
TEOPETUYECKUX U IPAKTUYECKUX 3aHATHH, a TakkKe 3aHATUH B (opMe IMpPaKTUYECKOH MOArOTOBKH,
HaNpaBJICHHBIX HAa (OPMHUPOBAHKE OOIIMX U MPAKTHYECKUX KOMIIETEHIIHIA:

Oo6masi/mpodeccuoHaIbHAS KOMIIETEHIUA

T oeHOYHBIX MePONPUATHH

OK 01 BriOuparh crnocoObl pemlieHus 3aaad
NpOopECCUOHATIBHON J1€ATEIbHOCTH, PUMEHU-
TEJIbHO K Pa3IMYHbIM KOHTEKCTAM

OK 02 OcyumectBisaTh MOKWCK, aHAIU3 M|
MHTEpHpeTannio HHGOpMAIMH, HEO0OXOAUMOM
UIsT  BBIMIOJIHEHUS 337ad  Ipo(decCUOHATBHOM
NeSITEIbBHOCTH

OK 04 Paborarh B KOJUIEKTMBE H KOMaHJE,
PG (HEKTHBHO B3aMMOJCHCTBOBATH C KOJUICTaMH,
[PYKOBOJICTBOM, KITUEHTAMH

OK 07 CopeiicTBOBaTh COXPAHEHUIO
OKpYXKarolled cpebl, pecypcocOepeKeHuIo,
PG(HEKTHBHO JIEHCTBOBaTh B YPE3BBIYAMHBIX
CUTYyaIUsAX

YCTHBIN OIIPOC;

(bpoHTaTBHBIN O0IPOC;

OIICHKA CaMOCTOSITEIBHBIX H KOHTPOJBHBIX
pabor;

HaOJIFOIEHUE 3a
nabopaTOpHBIX padoT;
OLICHKA BBIMOJIHEHHS JJa00paTOPHBIX padoT;

X0J0M BBITIOJTHEHU A

— OLEHKa NpPaKkTUYEeCKUX  pabor  (pemieHus
Ka4eCTBEHHbIX, PACUYETHBIX, MPO(HECCHOHAIBHO
OpPUEHTUPOBAHHBIX 3a7a4);

—  OLEHKA TeCTOBBIX 3aJaHUM;

—  OLEHKa BBITOJIHEHUS JIOMAIIIHUX u

CaMOCTOSITENIbHBIX paboT;

HAOJII0/IEHUE U OLIEHKA paboOT Ha CTYAEHUYECKOMN
KOH(EepeHLINY;

WUTOTOBBIN OMPOC.
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