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1.IMIOACHUTEJIbHASA 3AIIMCKA

[Tporpamma 001Ie00pa3oBaTeNbHON Y4eOHON AMCHUIUIMHBI «XHUMHS» TpeIHa3HaueHa s
U3Y4YeHUsST XMMHHU B TMpodeccruoHalbHBIX oOpa3oBarenbHbix opranuzamusax CIIO, peanuzyromux
00pa3oBaTeNbHyI0 MPOTrpaMMy CpPEAHEro OOIIero oOpa3oBaHUsS B TpeAeiaX OCBOCHHS OCHOBHOMN
npodeccuoHaibHON obpaszoBarenbHor mporpammbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO 0O0IIEro
00pa3oBaHMsI IIPH MOJITOTOBKE CHEIMAIMCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero oOmiero ooOpa3oBaHUS,
MPEIBSIBISEMBIX K CTPYKTYpE, COJIEPIKAHUIO U Pe3yIbTaTaM OCBOCHUS YICOHON AUCIUTITHHBI « XUMHS,
B COOTBETCTBUU ¢ PekoMeHmanusMu MO OpraHU3alMu MOJy4YEHHUsS CpeaHero oluiero oOpa3oBaHHs B
npezenax OCBOCHUsI 00pa30BaTENbHBIX MPOrPaMM CPEIHEro NMpodeccCHoHalIbHOTo 00pa3oBaHus Ha 0aze
OCHOBHOr0 001miero obpazoBanHusi ¢ yderoM lIpumepHOil OCHOBHOI 00pa30BaTEIbLHONU MPOTPAMMBI
cpemHero ooOmero oOpa3oBaHUs, OJOOPEHHON pemieHueM QenepalbHOTO Y4eO0HO-METOAUYECKOTO
o0beauHeHus 1Mo oomeMy oopa3oBaHuto (MPoTokod ot 28 uroHs 2016 r. Ne 2/16-3).

Copneprxanue mporpamMmbl « XHUMHUsD» HAIIPABICHO HA JOCTH)KEHUE CIIECTYIONIUX et

* (opmupoBaHue y 00y4arOMIMXCsS YMEHHUs OLICHUBATh 3HAYMMOCTh XUMHUYECKOTO 3HAHMS IS
KaXX/IOTO YeIIOBEKa,

* (opmupoBaHue y 0OyYaIOIIMUXCS LIETOCTHOTO MPEACTABICHUS O MHUpPE M POJIM XUMHUHU B
CO3/IaHUM COBPEMEHHOW ©CTECTBCHHOHAYYHON KApTHHBI MHpPA; YMEHHUS OOBSICHATH OOBCKTHI U
MIPOLIECCHl OKPYXKAIOMIEH IEHCTBUTENBFHOCTU: MPHUPOIHOM, COLMAIBHOW, KYJIbTYPHOH, TEXHHYECKOMN
Cpeabl, — UCTIONB3YS ISl 3TOT0 XUMHYECKIE 3HAHUS;

* pa3BUTHE y OOYYAIOIIMXCS YMEHUH pa3nuyarh (akThl U OLEHKHU, CPAaBHHUBATH OIICHOYHBIC
BBIBOJIBI, BHJIETh MX CBS3b C KPHUTEPHSIMH OICHOK H CBS3b KPUTEPUEB C OMPEICICHHON CHCTEMOM
LeHHOCTeH, (OpMYyTUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO TTO3HUIIHIO;

* mpuoOpeTeHHne OOYYaIOUIMMHCS OIbITa Pa3HOOOpPA3HOW JAEATENbHOCTH, TO3HAHHUS U
CaMOIIO3HAHUS; KJIIOYEBBIX HABBIKOB, MMEIOIIMX YHHBEPCAJIbHOE 3HAYCHHE U1 DPA3JIMYHBIX BUJIOB
NEeSTeIbHOCTH (HAaBBIKOB pELIEHUS MpoOJeM, NPUHATHSA pELIEHWH, MoMCKa, aHaliu3a U 00paboTKH
nH(pOpMalliY, KOMMYHHKATUBHBIX HAaBBIKOB, HABBHIKOB HM3MEPEHUH, COTPYIHHUYECTBa, OE30MaCHOTO
oOpalIeHus C BeIIeCTBaMH B MIOBCETHEBHOMN KHU3HM).

B mporpaMMmy BKJIIOYEHO COJEp’KaHUE, HalpaBIeHHOE Ha (OPMHUPOBAHHE Y CTYACHTOB
KOMIIETEHITUH, HE0OX0MUMEIX JuIst KadecTBeHHOTro ocBoeHuss OIIOIT CIIO Ha 6a3e 0CHOBHOro 0OOIIEro
oOpa3oBaHHMsl C TIONy4eHHEM CpedHero oO0miero o0pa3oBaHMs, MPOTPaMMbl  MOATOTOBKHU
KBaTH(UIMPOBaHHBIX pabounx, ciyxkamux (ITITKPC).

Pe3ynbrarhl ocBOeHHS Y4eOHOM TUCIUTUINHEIL:

OcBoeHne cojepkaHUs YU4eOHOW JUCHUIUIMHBI «XUMHS», OOECHEeUYMBaeT JIOCTHXKEHUE
CTY/ICHTaMH CJIEYIONINX PE3yIbTaTOB:

* TNYHOCTHBIX:

— YYBCTBO TOPJOCTH W YBaXCHHUS K HCTOPHUU M JOCTIKECHHSM OTEYCCTBEHHONW XWMHYECCKOM
HAayKH; XUMHUYECKH TpPaMOTHOE TOBEIeHHE B MPO(EeCCHOHANBHON IEATENHHOCTH W B OBITY MpHU
00palieHny ¢ XUMHYECKIMH BEIIECTBAMH, MaTepHaIaMH U TIPOIIECCaMH;

— TOTOBHOCTh K TPOJOKEHHIO 00pa3oBaHUS M TOBBIMICHUS KBaTH(HUKAIMK B W30paHHON
poeCCHOHATTLHOMN IeATENIEHOCTH M O0BEKTHBHOE OCO3HAHUE PO XUMHUYECKIX KOMITETEHIINN B 3TOM;

— YMEHHE WCMOJb30BaTh JOCTH)KCHUS COBPEMEHHON XHMMHUYECKOM HAyKH W XUMHYECKHX
TEXHOJIOTHH  JUIS TIOBBIIICHHS COOCTBEHHOTO HWHTEIUICKTYadbHOTO PAa3BUTHS B  BBIOpaHHOU
npodeccroHaNbHOM e TENbHOCTH;

* METaIpeIMETHBIX:

— UCIONB30BaHWE pA3NUYHBIX BUJOB I[IO3HABATEIBHON JIEATENHHOCTH U  OCHOBHBIX
MHTEIUICKTYaJbHBIX omepanuii (MOCTAaHOBKU 3a7add, (GOpMyIMpOBaHMs THUIOTE3, aHAJIHW3a W CHUHTE3a,
CpaBHEHHUs, O00OOOIIEHHUs, CHUCTEMATH3allUM, BBIBICHHUS MPUUHMHHO-CICICTBEHHBIX CBS3CH, MOMCKA
aHaJIOroB, (OPMYIMPOBAHUS BBIBOJOB) JJI PELICHHS MMOCTABJICHHOM 3a/laud, IPUMEHEHHUE OCHOBHBIX
METOJIOB TO3HaHWs (HAONIONEHUs, HAYYHOTO OKCICPUMEHTA) I H3YYCHHS] PA3TUYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB U MPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTh CTAJKMBAaThCS B
npodeccuoHaIbHOH chepe;



— HCIIOJIb30BAHUE PA3IMYHBIX UCTOYHHUKOB JIJISl MOJYYEHHUS] XUMUYecKo MHpopManuu, yMeHue
OLIEHUTH €€ JJOCTOBEPHOCTH ISl JIOCTHKEHHS XOPOIIUX PE3YNIbTaTOB B mpodeccruoHanbHoil chepe; 1
DK3aMeH MPOBOAMTCS IO PEIICHHI0 TpodecCHOHaTBLHON 00pa30BaTebHON OpraHU3alMH JUOO0 IO
KETAHUIO CTYACHTOB NPU M3YYEHHUH YUEOHOH IMCHUIUIMHBI «XUMHS» KaK MpOoQMIbHONW y4eOHOH
JTUCIUIUIAHBL.

MPEAMETHBIX:

— c(OpPMUPOBAHHOCTH MPEJCTABICHUNA O MECT€ XUMUHU B COBPEMEHHOW HayYHOW KapTHHE MUPA;
MOHMMaHHE POJIU XMMHUHU B (POPMUPOBAHUH KPYro3opa v (GyHKIHMOHATIHHON I'PAaMOTHOCTH Y€IOBEKa IS
pelIeHns MPaKTUIECKUX 3a7au;

— BIAJCHHUE OCHOBOINOJAralolMMU XUMUYECKUMHU TOHATHSAMH, TEOPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMH METOJAaMU HAy4YHOIO IIO3HAHUS, HCIOJb3YEMBIMU B XHUMHUHU:
HaOIIIO/ICHUEM, OIMCAaHUEM, W3MEpPEHUEM, OSKCIEPUMEHTOM; YMEHHe o00pabaThiBaTh, OOBSICHATH
pe3yabTaThl MPOBEACHHBIX OMBITOB U J€JIaTh BHIBOJIbI; T

— cOpMHUPOBAHHOCTh YMEHHS JaBaTh KOJIWYECTBEHHBIC OLIEHKH M MPOHU3BOAUTH PAcueThl IO
XUMUYECKUM (POpMyJiaM U YpaBHEHUSIM;

— BIIJICHHE MTPaBUJIaMU TEXHUKH 0€30MaCHOCTH MPHU UCIOJIH30BAHUN XUMUYECKHUX BEIIECTB;

— c(OpPMUPOBAHHOCTh COOCTBEHHOW MO3MIIMM MO OTHOLICHUIO K XMMHUYECKON uHpopmanuu,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

[To nucnummubae «Xumus» npodeccus 15.01.05 «Cpapuuk (py4HOH U YaCTUYHO
MEXaHU3UPOBAHHOW CBAPKH (HAIIABKH)» MaKCUMallbHas yueOHast Harpy3ka 233 yaca. Beero uacos 155,
naboparopubie paboTsl 36 yac, mpakTuueckue 3aHaTus 11 yaca, camocTosTenbHas paboTa cTyaeHTa 78
4acoB.

®Dopmoii aTTecTallul B COOTBETCTBUH € padOYHM IUIAHOM siBJsieTcs AU PepeHIIMpOBaHHBINA 3a4ET
o uToram 6 cemecrpa.

Pabouas mporpamma «XuMHS» COCTaBlI€HAa B COOTBETCTBUM C TMPUMEPHON Mporpammon
0011e00pa3oBaTeIbHON YUeOHOW MUCIUTUIHHBI «XHUMH», pekoMeHnoBaHHOU DI'AY «DUPO» 23 wuromns
2015r.



2. TEMATUYECKHUM IVIAH YYEBHOM JUCIHUILIUHBI «XUMUS»
npodeccus 15.01.05 «CBapmuk (Py4HOH M YACTHYHO MEXAHU3HPOBAHHON CBAPKHU (HAIJIABKH))»

Ne HaumeHoBaHue pa3ie/ioB U TeM Makcum KoanuecTBo yacoB npu ounoii | Camoct
n/n yueo. dopme 00yuennst 0SIT
Harpyska Beero | JlaGopa- [[IpakTuuec| padora
CTyJI€HTa 4acoB TOPHBIE KHe CTYAEHT
padoThl | 3aHATHA a
BBenenne 2 2
Pa3nen 1. O61masi 1 HeopraHuveckasi 151 95 22 8 56
XHUMHUSA
Temal.l OCHOBHBIE MOHATHS U 3aKOHBI 16 10 6
XUMUHA
Tema 1.2. Ilepmonuueckuii 3aKoH H 18 12 2 6
[Tepuoandeckass cUCTeMa XUMHYECKHX
snemenToB .M. MeHgeneeBa u
CTPOCHHUE aToMa
Tema 1.3. CtpoeHue BemiecTa 23 13 4 10
Tema 1.4. Bona. PactBOpBI. 20 12 4 8
DNEKTPOIUTHYECKAS JTUCCOITUAITUS
Tema 1.5. Knaccudukanms 24 16 6 8
HEOPraHWYECKUX COCOVUHEHUMM M HX
CBOMCTBA
Tema 1.6. XumMuueckue peakiiuu 24 16 6 8
Tema 1.7. MeTaibl B HEMETAJLIbI 26 16 4 4 10
Pa3znen 2. Oprannyeckasi XuMusi 70 58 14 3 22
Tema  2.1. OcHOBHbIE  TOHATHUSI 16 12 2 4
OpraHMYECKONH XUMUU U  TEOpHS
CTPOCHUS OPTAHUYECKUX COCTMHCHUN
Tema 2.2. VYraeBomopoasl U HX 22 16 4 6
MPUPOIHBIE HCTOUHUKH
Tema  2.3. Kucnopoxcoaepxaiue 20 14 4 6
OpPTaHWYECKUE COCTUHCHUS
Tema 24. A3oTrcoaepxalue 22 16 4 3 6
OpraHuYecKue coequHeHus. [lomumepnt
Hroro: 233 155 36 11 78




3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JESTEJbHOCTHU CTYJIEHTOB

Copnepxanue o0yuenust

XapakTepuCcTHKA OCHOBHBIX BU/I0B /IEATEJIbHOCTH CTY/I€HTOB (Ha
YPOBHE YU4eOHBIX J1eiiCTBHI

BakHeiinme XxuMHu4uecKue
HOHATUA

VYMeHue 1aBaTh ONpeeNIEHUE U ONIEPUPOBATH CIEAYIOIUMU
XUMMYECKHMH TIOHATUSAMHU: BELIECTBO, XMMHMYECKHH DJIEMEHT, aroM,
MOJIEKYJ1a, OTHOCHUTEJIbHBIE aTOMHAs M MOJIEKYJISIpHAs Macchbl, HOH,
JUIOTPOIHS, WU30TOIBI, XUMHYECKAs CBA3b, DJIEKTPOOTPULATEIILHOCTD,
BAJICHTHOCTb, CTENEHb OKUCJIEHMSI, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00beM Ta3000pa3HbIX BEILECTB, BEIIECTBA MOJIEKYJIPHO- IO U
HEMOJIEKYJISIPHOTO CTPOEHMSI, PACTBOPBI, SJIEKTPOJIUT U HEIIEKTPOJIUT,
JNEKTPOJINTUYECKAs JHUCCOLMALNS, OKUCIMTEIb M BOCCTAHOBMTEID,
OKHCJIEHHE U BOCCTAHOBJICHHE, TEIUIOBOI 3((eKT peakuuu, cKOpocTh
XMMHMYECKON PEaKLMH, KaTalu3, XUMUYECKOE PABHOBECHE, YIIIEPOIHBIN
CKeJeT, (pyHKIIMOHANbHAS TPYIa, H30MEpHsl, TOMOJIOTHS

OCHOBHBIE 3aKOHBI XUMHUH

®opMyNnHpPOBaHHE 3aKOHOB COXPAHEHUsI MAacChl BEUIECTB U MOCTOSHCTBA
COCTaBa BEIIECTB. Y CTAHOBKA MPUYMHHO-CIICJCTBEHHON CBSI3H MEXKIY
COJIep’)KaHUEM JTHX 3aKOHOB W HANMCAaHMEM XUMHUYECKHX (opmyn u
YpaBHEHUH. YCTaHOBKA 3BOJIOLMOHHOM CYHIHOCTH MEHJEIEEBCKOM M
COBpEMEHHOW  (QOpMYIUPOBOK mepuoauueckoro 3akona JI. U
MenpeneeBa. OOBSICHEHHE  (PU3NYCCKOTO  CMBICIA  CHUMBOJIUKH
MePUOJIMYCCKON TaOnuIBl XuMUUYeckux annemeHToB [[. 1. MenneneeBa
(HOMepoB ndyieMeHTa, TMepuoja, TPYIIbl) M YCTaHOBKA MPUYUHHO-
CJIEICTBEHHOM CBSA3M MEXJYy CTPOCHHUEM aTOMa M 3aKOHOMEPHOCTAMHU
W3MEHEHUs CBOMCTB JJIEMEHTOB M OOpa30BaHHBIX HMH BEILECTB B
Mepuojax M Tpymmnax. XapaKTepUCTHKA 3JIEMEHTOB MajbiX U OOJIBIIUX
IepuosoB Mo wux nonoxeHuto B Ilepmoamueckoir cucreme /. U.
Menneneesa

Baxgeiiniue BeriecTsa u
MaTepUalIbl

XapakTepucTuKa COCTaBa, CTPOEHHUs, CBOWCTB, TMOJYUYECHUS U TpPUME-
HeHus BakHedmmx MetawioB (IA u I A rpynm, antomuHus, xene- 3a, a
B €CTECTBEHHO-HAyYHOM MpOoQuiie U HEKOTOPBIX d-32JIEMEHTOB) U HX
COEeIMHEHMI. XapaKTepUCTUKa COCTaBa, CTPOCHHUSI, CBOMCTB, MOJTyYECHHS
u npuMmeHenus Baxkuenmux HemeramwioB (VIII A, VIIA, VIA rpymnm, a
Takke azora u ¢ocdopa, yriepona M KpeMHHS, BOAOPOJAA) M HUX
COEAMHEHMI. XapaKTepUCTUKA COCTaBa, CTPOCHHUS, CBOMCTB, OJIYYEHHUS
U TPUMEHEHMs] BaXXHEWIIUX KJIAcCOB YIIEBOJOPOAOB (aJIKaHOB,
[UKJIOATKAHOB, aJIKCHOB, AJIKHHOB, aPEHOB) M WX HanboJiee 3HAYUMBIX B
HapOJHOXO3SMCTBEHHOM  IUIaHE€  TNpEJICTaBUTENed.  AHaJOrM4Has
XapakTEpUCTUKAa BAXHEHIIMX IMPEICTABUTENIEH JPYTUX  KJIACCOB
OpPraHMYECKUX COCIMHEHUH: METaHOJa WM JTaHOIA, CIOXHBIX 3(UPOB,
KUPOB, MBI, albaerufoB ((popMambIeruioB W aleTajabIeTu/a),
KETOHOB (aleToHa), KapOOHOBBIX KHCIOT (YKCyC- HOWM KHCIOTBI, IS
€CTECTBEHHO-HAYYHOTO TPO(IIS TpeACTaBUTe- JIeH APYrux KIaccoB
KHUCJIOT), MOHOCAaXxapuaoB (TJIFOKO3bI), JUCaxapujoB (caxaposbl),
MoMcaxapuaoB (Kpaxmajia W IEJUTIOJIO3bI), aHWIMHA, AMHHOKHUCIIOT,
OENKOB, WCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH, Kay4yKOB,
TIJIACTMACC

XUMHUYECKUN SI3BIK U
CUMBOJIUKA

Hcnonb3oBaHne B y4eOHOM M MpOopECCHOHATBHON J1eATENbHOCTH
XUMHUYECKHX TEPMHHOB M CHMBOJIMKM. Ha3BaHMe HM3y4eHHBIX BEIIECTB
10 TPUBHUAIBHON WM MEXIYHAPOAHOW HOMEHKJIAType U OTPaKCHHUE
COoCTaBa JTHX COEAMHEHHH C TIOMOILIbIO XUMHUYECKUX (HOpMYIL.
OtpaxkeHME XMMHYECKHUX TIPOLECCOB C IIOMOIIBIO YpPaBHEHMM
XUMHYECKUX PEaKIUi

XUMHYECKUE PEAKIUU

OOBsiICHEHHE CYIIHOCTH XUMHUYECKHX mpoueccoB. Kiaccuduxarms




XMMHYECKUX PEaK[Uid MO Pa3IMYHBIM IPH3HAKAM: YHCIY M COCTaBy
MPOAYKTOB U PEAareHTOB, TEIJIOBOMY 3(QeKTy, HampaBieHUIO, ¢ase,
HAJIMYUIO KaTaJu3aTopa, N3MCHEHUIO CTETNCHEH OKHCIICHHS JJIEMEHTOB,
00pa3yroLMX BEeLIecTBa. Y CTAHOBKA IIPH3HAKOB OOLIET0 U Pa3IndyHOrO B
THUIIOJIOTHH PEaKIM{ Uil HEOPraHMYeCKOH W OpPraHMYecKOH XHMHM.
Knaccudukanuss BemecTB W MPOLECCOB C TOYKUA 3PEHUS OKHCIICHUS-
BoccTaHoBNeHUs. CocTaBleHHE YypaBHEHMH pPEaKUUil C ITOMOIIBIO
MeToZa 3JIeKTpOHHOTro OamaHca. OOBsSCHEHHE 3aBUCHMOCTH CKOPOCTH
XMMHYECKOH pEaKUMH M TOJOXKEHUS XHMHYECKOrO pPaBHOBECHS OT
pa3nuyHbIX (PaKTOPOB

XUMUYECKUH AIKCIIEPUMEHT

BeInonHeHne XMMHYECKOrO 3KCHEPHMEHTA B IIOJIHOM COOTBETCTBHU C
npaBuigamMu Oe3omacHocTH. HaOmionenuwe, ¢ukcanus W ONHCAHUE
PE3yJIbTAaTOB MPOBEJICHHOTO YKCIIEPUMEHTA

Xumuueckasi HH(popmarus

[IpoBeneHne caMOCTOATEIHLHOTO TMOMCKA XUMUYECKOW WH(GOpMAIUU C
WCIIOJB30BAHUEM  PA3JIMYHBIX  HCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
W3JIaHWuH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHera).
Hcnonp3oBaHWe KOMITBIOTEPHBIX TEXHOJOTHMM Juisi  00paboTKH U
nepenayr XUMHIECKON MHPOPMAITUHU U €€ MPEICTABICHUS B PA3TUIHBIX
hopmax

PacueTsl mo xumuyeckum
dbopMynaM u ypaBHEHHUSIM

VYcraHOBKa 3aBHCHMOCTH MEXAY KAau4eCTBEHHOM M KOJMYECTBEHHOMU
CTOPOHAMM XUMHUYECKUX OOBEKTOB U IpOIeccoB. PelieHne pacueTHbIX
3aJa4 10 XMMUYECKUM (OpMyJIaM U YPaBHEHUSIM

[TpodunasHOE 1
po¢eCCHOHATFHO 3HAYNMOE
coziepKaHue

OObscHeHHE XUMUYECKHX SIBICHUHN, TPOUCXOSIINX B MPUPOJE, OBITY U
Ha mpou3BojacTBe.  OmnpeneneHHe  BO3MOXKHOCTEH — MPOTEKaHUS
XUMHUYECKHUX TMpEBpallleHuil B pa3nuyHblx ycnoBusix. CobmoaeHue
MPAaBUJI HKOJIOTUYECKA TPAMOTHOTO IMOBENICHHSI B OKpYXKArollel cpene.
OrneHka BIUSHUS XUMHUYECKOTO 3arps3HEHUS OKPYKaIoLIel cpeasl Ha
OpTraHHU3M YeJIOBEKa U JPYTHE KUBBIE opraHu3Mbl. COOIOICHHE MTPaBUIT
0e30MmacHOro 0OpallleHusi ¢ TOPIOYUMU U TOKCHYHBIMHU BELIECTBAMH,
nabopaTopHbIM o0opynoBaHueM. [loAroToBKa pacTBOPOB 3aaHHOM
KOHIIEHTpalluu B OBITY W Ha TpOU3BOACTBE. KpuTuueckas oIeHKa
JIOCTOBEPHOCTH XMMHUYECKOM MH(pOpMAIUH, MOCTYMAIOMEH U3 pa3HbIX
HMCTOYHUKOB




4.COJIEP)KAHUE YUYEFHOM JTUCIUILIAHBI
PA3JIEJI 1.OBIIASA 1 HEOPTAHUYECKASA XUMMUA

BBenenune
Hayunsie MeTo/1bI MO3HAHUS BEIIECTB U XMMUUYECKUX siBIEHUU. PoJb sKkcniepuMeHTa U Teopuu B
XUMUU. Moodenuposatnue XuMmuieckux npoyeccos.
Tema 1.1. OcHOBHBIE TOHATHSA H 3aKOHBI XUMHH

OcHoBHble mnOHATHS XuUMHMH. BemectBo. AtoMm. Monekyna. XUMHUYECKUHA 3JIEMEHT.
Amnnorponusi. [Ipocteie U cioxHble BeliecTBa. KauecTBEHHBIM M KOJIMYECTBEHHBIH COCTaB BEIIECTB.
Xumuyeckue 3HakM U (opmysbl. OTHOCHUTENbHBIE aTOMHAas M MOJeKyJspHas Mmacchl. KommdectBo
BELIECTBA.

OcHoBHbIe 3aKOHbI XUMHH. CTexuomeTpusa. 3aKOH COXpPaHEHHs MacChl BEIIECTB. 3aKOH
MTOCTOSTHCTBA COCTaBa BEILIECTB MOJICKYJIIPHON CTPYKTYpbl. 3aKOH ABOrajJipo U CIEACTBUS M3 HETO.
PacuerHble 3amaun Ha HAXOXJIEHHWE OTHOCUTEIBHOW MOJIEKYJISIPHON MacChl, OMpENeIeHHe MacCOBOM
JIOJIA XUMUYECKUX IJIEMEHTOB B CJI0)KHOM BEILIECTBE.

JdeMoHcTpannn

Mogenu aTOMOB XMMHUYECKUX JIEMEHTOB.

Mopenu MOieKyn IPOCTBIX U CIOXKHBIX BemiecTB (mapocrepkHeBbie U CTioapta— bpurneba).
Komnnexuust mpoCcThIX U CII0KHBIX BELIECTB.

HexkoTopsie BemiecTBa KOITUYECTBOM 1 MOJIb.

Mopnenb MoasipHOro 00bEMa ra3os.

Amnotponus pocdopa, KUCI0opoaa, 0JI0Ba.

[IpodunpHple ¥ NpodeccHOHAIBHO 3HAYUMBIE 3JIEMEHTHl COJEp)KaHUsA. AJUIOTPOIHbIE
Moaudukanuu yrieposaa (anMas, rpaguT), KUCIOpoaa (KHUCIOpO, 030H), 0J10Ba (cepoe U Oeroe 0J0Bo).
[TonsiTHe 0 XUMHYECKOM TEXHOJIOTHH, OMOTEXHOJOTUN U HAHOTEXHOJIOTHH.

CamocrosiTeibHast padoTa. pacCUUTHIBATH IO XUMHUYECKHUM QopMylIaM H YpaBHEHHSIM
(KOJIMYEeCTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, aTOMHas M MoJeKylspHas macca. M3rotosieHue
MOJeJIel MOJIEKYJI HEKOTOPBIX HEOPraHUYECKUX BEILIECTB.

Tema 1.2. [lepuoauyecknii 3akoH u Ileppoguyeckas cucrema xumu4eckux daemenToB JI.H.
MemnpeieeBa

[Mepuoanueckuii 3akon JI.U.MenneneeBa. Otkpreitue J[.M.MenneneeBsim I[lepruoamdeckoro
3akoHa. [lepmonuueckuii 3akon B ¢dopmynupoke [[. M. Menneneesa. 8 Ilepuomuueckas Ttabiuia
XMMHUYECKHX 3JEMEHTOB — Trpaduueckoe oToOpaxkeHHe THepuojuueckoro 3akoHa. CTpykTypa
NepUOANYECKON TaOIHUIIbl: IEPUOABI (Majble U O0NbIlINE), TPYHIbI (TaBHAs U TOOOYHAs).

Crtpoenne aroma u nepuoanyeckuii 3akon .. MenaeneeBa. AToM — ClIOkKHasi 4acTHUIIA.
SAnpo (IpOTOHBI ¥ HEUTPOHBI) U IEKTPOHHAs 00oouka. M3otonel. CTpoeHUE 3MEKTPOHHBIX 000JI0YeK
aTOMOB DJJIEMEHTOB MalbIXx MepuoaoB. OcoOEHHOCTH CTPOEHHS HIIEKTPOHHBIX O000JI0UEK aTOMOB
ANIEMEHTOB OOJBININX TEPHOAOB (NEpeXOMHbIX 3JeMeHTOB). [loHstne 00 opOutamsx. S-, p- u d-
Opb6urany. DIeKTpPOHHbIE KOHPUTypallud aTOMOB XUMUYECKUX HJIEMEHTOB.

CoBpemeHHass (pOpMyIHPOBKA MEPUOJUYECKOrO 3aKOHA. 3HAUEHUE MEPUOJIMYECKOrO 3aKOHa U
NEPUOANYECKON CHCTEMbl XUMHYecKMX ayeMeHToB J[.JMI. Menneneesa nans pa3BUTHS HAyKH U
MOHUMAaHUS XUMHUYECKON KapTHHBI MUpA.

JdemMoHcTpanuu

Paznuunsie popmel [leprnonudeckoii cuctemsl xumuueckux 3nemeHToB Jl. . Menneneesa.

JluHamMuueckue TabuuIbl A MoAenupoBanus [lepuonnueckoil cuctemsl.

DJIeKTpU3anus Tell U UX B3aUMOJICHCTBUE.

JlabopaTopHBI ONBIT

MopenupoBanue noctpoenus [lepuoandeckoil TaOIUITBI XUMHUYECKUX JIEMEHTOB.

IIpoduibHbie U IpodecCHOHATBHO 3HAYMMBbIE )JIEMEHTBI COAepPKaHusA. Pagno- akTHBHOCTS.
Hcnonbp30BaHne PaMOAKTUBHBIX H30TONOB B TEXHUYECKUX LEAX. PEHTTCHOBCKOE M3IIyd4E€HHE M €r0



UCIOJIb30BaHNE B TEXHUKE U MenuuuHe. MoaenupoBaHue Kak METOJ IMPOTHO3UPOBAHMS CUTYallMH Ha
IIPOU3BO/JICTBE.

CamocrosiTesibHasi padora: OrnpeelieHre JJIEMEHTa TI0 €ro d3JEeKTpOoHHOH (opmyie.
XapakTepucTuka 3JEMEHTOB C YYE€TOM MECTOHAXOXIEHHUs B Iepuoanueckoi cucreme. CpaBHEHUE
CBOMCTB OKCHJOB, THAPOKCcHI0B,]111 nepuona. Hanmucate pedepar o orkpeituu .M. MenaeneeBsiM
[Tepuoandaeckoro 3akona. Hamcats coobmienue o paborax npenmecrseHankoB [[.J11.Menneneesa.

Tema 1.3. CTpoenue Bemecrsa

Xumnueckasi cBsi3b. KaTHoHbI, UX 00pa3oBaHKE U3 aTOMOB B Pe3ysbTaTe MPOLecca OKUCICHHUS.
AHUOHBI, UX 00pa3oBaHHWE W3 aTOMOB B pE3yJIbTaTe IMPOILecca BOCCTAHOBJIEHUS. MOHHas CBs3b, Kak
CBSI3b MEXJY KaTHOHaMU M aHMOHAMHU 3a CYET 3JIEKTPOCTATUYECKOro mpuTspkeHus. Kiaccuduxauus
HMOHOB: II0O COCTaBy, 3HAaKy 3apsja, HAJIWYUIO TUAPATHON 0005104yku. MOHHBIE KpUCTAUIMUYECKUE
pemerky. CBOKCTBA BELIECTB ¢ HOHHBIM THIIOM KPUCTAJUIMYECKOM PEIIETKH.

KoBanenTHasi xuMH4eckasi cBsi3b. MexaHn3M 00pa3oBaHMs KOBAJICHTHOW CBSI3M (OOMEHHBIN 1
JOHOPHO-aKLENTOPHBIN). DIEeKTpooTpHLaTeIbHOCTh. KoBajeHTHbIE MOJSIpHAs M HENOJspHas CBS3U.
KpaTHocTh KOBaJIeHTHOW CBSi3U. MOJIEKYJSIpHBIE U aTOMHbIE KpuUcTauinyeckue pemerku. CBoiicTBa
BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAIUIMYECKUMHU PEILIETKAMH.

Merannuyeckasi cBA3b. Merauimyeckass KpUCTaJUIMYECKass pEIIETKa M MeTalJIM4ecKast
XUMHUYeCKas cBs3b. Pru3ndeckue CBOMCTBA METAJLIOB.

ArperaTHble COCTOSIHHSI BelleCTB M BOJOPO/Hasi CBSA3b. 1Bepjoe, )KUIKOE M ra3000pa3Hoe
COCTOsIHMs BewlecTB. llepexon BemecTsa M3 OJHOIO arperaTHOro COCTOSIHUA B Jpyroe. Bomopoanas
CBS3b.

Yucreie BemecTBa U cMecH. [loHsATHe 0 cMecu BemecTB. ' OMOreHHbIE U TeTEPOreHHbIE CMECH.
CocraB cmeceil: 00beMHasi U MaccoBasi 10JI1 KOMIIOHEHTOB CMECH, MaccoBasi 10J1s IpUMecei.

Jucnepcuble cuctembl. [lonsTie o qucnepcHoit cucreme. Jucnepcuas dasza u aAucnepcuoHHas
cpena. Kinaccudukanus nucnepcHsix cucreM. [IoHsATHE O KOJIJIOUIHBIX CUCTEMAX.

JdemMoHcTpauuu

Mopenb KpUCTAIIIINYECKOM PEIIETKH XJIOpUAAa HATPHUS.

O06pa3ibl MUHEPAJIOB C MOHHOM KPUCTAJTMYECKON PENIETKON: KaJIbIIUTA, TAIUTA.

Mojenu KpUCTaIIIMUECKUX PELIETOK «CyXOro JibJay (Uau Hoja), anMasa, rpadura (UM KBapua).

[TpuOops! Ha KUAKUX KpUCTAIIaX.

OO0pa31bl pa3IUYHBIX TUCIIEPCHBIX CUCTEM: SMYJIbCUH, CyCIIEH3UH, asp0o30J1eii, renei u 30meil.

Koarymsanus.

Cunepesuc.

Oddext Tunnpans.

JlabopaTopHbIe ONbITHI

O3HaKOMJIEHHE CO CBOMCTBAMU JMCIIEPCHBIX CUCTEM.

IIpopuiabubie 1 npogeccHOHAIBHO 3HAYMMBIE YJIEMEHThI coaepxkanus. [lonspHOCTh CBs3U
1 monsipHOCTh Moiekyinbsl. Konaencarus. Tekydects. Bosronka. Kpucrammmzarus. CyOnumarus u
necyonumanus. AHOMaIUU (U3NYECKUX CBOWCTB BOIBL. JKuakue kpuctayuibl. MuHepanbl U TOpHBIE
MOpPO/bl Kak MPHUPOJHBIE CMECH. ODMYJIbCUU M CYCHEH3UHU. 30iM (B TOM 4YHCIE a’po30Jid) U Tellu.
Koarymsuus. Cunepesuc.

CamocrosiTenbHass pabora: BemectBa MOJEKYISIPHOTO W HEMOJEKYJISPHOIO CTPOCHUS
(KpUCTAJUTMYECKOT0), HAXOXKACHUS CTETIEHN OKHCIICHUS JIEMEHTOB B CJIOXKHBIX BEIIECTBAX. 3apUCOBATh
THIIBI KPUCTAJUIMYECKUTX PEIIETOK.

Tema 1.4. Boga. PacTBopbl. DJIEKTPOJIUTHYECKAS AUCCONMALMSA

Boga. PacrBopbl. PacrBopenme. Boaa kak pactBopuTenb. PacTBOPHMMOCTH BEHIECTB.
HaCBIH_ICHHBIe, HCHACBIIICHHBIC, TICPCCHIIMCHHBIC PACTBOPHI. 3aBHCHMOCThH pacTBOpUMOCTU Ta30B,
AKHUJKOCTEH U TBEPBIX BEIIECTB OT PA3IMYHBIX (PaKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BEIIECTBA.

DJIEKTPOJUTHYECKAS] AUCCONMUANMSA. OJICKTPOIUTHI U HEIIEKTPOJIUTHL. DJIEKTPOIUTHYECKAs
Jucconuanus. MexaHNU3MBI BHGKTpOHHTI/I‘ICCKOﬁ Aucconmanu Ijids BCHICCTB € PA3JIMUYHBIMU THIIAMU
XMMHYECKOM CBsI3U. ['mapatupoBaHHBIE M HETHAPATUPOBAHHBIE MOHBI. CTENEHb SJEKTPOIUTUYECKOMN



nucconuanui. CuibHbIE U clladble MeKTponUThl. OCHOBHBIE MOJOXKEHHUS TEOPHH IEKTPOIUTHUECKON
nucconuanuu. Kucinorsl, OCHOBaHHS M COJU KaK 3JIEKTPOIUTHL.

JdemoHCcTpauMu

PacTBOpHMOCTB BELIECTB B BOJIE.

CobupaHue ra30B METOJIOM BHITECHEHHS BOJIBI.

PacTBOpeHue B BoAE CEpHOM KUCIOTHI U COJENR aMMOHMSL.

O06pa3ibl KPUCTAJUIOTHIPATOB.

N3roroBiieHUE TUIICOBOM MOBSI3KHU.

HcnipiTanue pacTBOPOB AJIEKTPOIUTOB U HEAIEKTPOIUTOB Ha MPEAMET AUCCOLMALIIH.

3aBUCUMOCTh CTETEHHU ANIEKTPOJIUTUYESCKON IUCCOIMAUN YKCYCHOM KHUCIOTHI OT pa30aBICHHS
pacTtBopa.

JIBMKEHHE OKpALICHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE.

[IpuroroBneHue KEeCTKON BO/IbI U YCTPAHEHUE €€ KECTKOCTH.

HNonHuTsl.

O06pa3upl MUHEPaIbHBIX BOJ] PA3IMYHOIO HA3HAYCHHUS.

IIpakTH4yeckoe 3aHsATHE

[IpuroroBneHue pacTBopa 3aJJaHHOM KOHLEHTPaLUU.

IIpodpunbHbie 1 NMPodecCHOHAIBHO 3HAYMMBbIE 3JIEMEHThI COAep:kaHusA. PacTBopeHHne Kak
¢busnko-xumMuuecKuii mpouecc. Termossie 3pdexTs mpu pactBopennn. Kpucrammoruaparsl. Pemenne
3a/lay Ha MAacCOBYIO JOJIF0 PAacTBOPEHHOro BellecTBa. [IpuMeHeHHe BOAbI B TEXHUYECKUX LIEIIAX.
XKecTtkocTb BOJBI U CIOCOOBI €€ ycTpaHeHHsl. MuHepalibHbIE BOJbI.

CamocrositesibHass  paGora: Boaa kak noisipHbld  pacTBoputenb. Ponb  Boael B
NEKTPOIUTHYECKON auccouuanuu. OnpeneneHue KUCIOT, COJe M OCHOBAHUN C MO3ULMU TEOPUU
3NEeKTpUUecKoil auccouuanuu. [IpeacraBieHne o COBpeMEHHOM TEOpUU KUCIOT U OcHOBaHMM. Ha 3T
TE€MBI COCTAaBUTh KPOCCBOP/IBI.

Tema 1.5. Kinaccuduxanyus HeOpraHu4eCKMX CoeJMHeHN U UX CBOICTBA

Kucnorsl m ux cpoiictBa. KuCIOTBI Kak 3JIEKTPOJIUTHI, MX KIacCU(PUKALUs MO pPa3IUYHBIM
MpU3HAKaM. XHMHUYECKHE CBOMCTBA KHUCIOT B CBETE€ TEOPUU BJIEKTPOJUTUYECKON IJUCCOLIMALINU.
Oco0eHHOCTH B3aMMOJICUCTBHS KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCIOT C METaIaMH.
OcHoBHBIE CTIOCOOBI MTOTYYESHHS KUCIOTHI.

OcHoBanus u uX cBoiicTBa. OCHOBaHUS KaK dIEKTPOIUTHI, UX KJIAaCCU(PHUKAIUS MO Pa3IHUYHBIM
MpU3HaKaM. XHWMHYECKHE CBOMCTBA OCHOBAHUN B CBETE TEOPUH DJIECKTPOJUTHYECKON IUCCOIUALIHH.
Pa3noxxeHne HEpacTBOPUMBIX B BOJIe OCHOBaHM. OCHOBHBIE CIIOCOOBI MOTY4YeHHUSI OCHOBAHU.

Commm m ux cBoiicrBa. Conu kak 3yeKkTponauThl. Coilu cpeAaHHe, KUCIble U OCHOBHBIE.
XUMHUYECKU CBOWMCTBA COJIEH B CBETE TEOPHUH DIICKTPOIUTHYECKON Arcconranuu. CrnocoObl Mony4eHus
COJIEH.

I'mpponus cosen.

Oxcuabl m ux cBoiicrBa. ConeoOpasyromue W HecoyieoOpasyrome okcuabl. OCHOBHEIE,
ampoTepHbIe M KHCIOTHBIE OKCHUIBL. 3aBUCUMOCTh XapakTepa OKCHUIa OT CTENEeHH OKHCIEHUS
oOpa3yromiero ero Metajiia. XuMHUYECKUE CBOMCTBA OKCHAOB. [lomyueHnrne oKcuIoB.

JleMoHCTpanun

B3anmopeiicTBre a30THONM U KOHIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJIJIAMH.

["openue docdopa n pacTBOpeHHE MPOLYKTa TOPEHHUS B BOJIE.

[Toryuenue u cBoiicTBa aM(pOTEpHOTO TUAPOKCUIA.

HeoOpaTtumpblit Tuaponan3 kapOuaa KaibIys.

OOGpaTuMBbIil TUAPOIU3 COJICH PA3TUYHOTO THIIA.

JlabopaTopHbIe ONBITHI

B3anmoneiicTBre KUCIOT ¢ OCHOBaHUAMHU. B3anMoA€CTBHE KUCIIOT C COJISIMU.

BzaumopeicTBue menoyen ¢ CoIsMH.

I'maponus coieit pa3auyHOro THUIIA.

IlpopuiabHble U MNpodecCHOHANBLHO 3HAYMMbIC 3JJIEMEHTBbI colaep:xkaHus. IIpasBuia
pasz0aBlieHUsI CEpHOW KUCIIOTHI. MICronbp30BaHue CEpHOI KUCIOTHI B MPOMBINIIICHHOCTH. Enkue menoyn,
MX WCMOJb30BAaHME B MPOMBIIUICHHOCTU. [allleHas W HerameHas HW3BECTb, HUX MPUMEHEHHE B



ctpoutenscTBe. ['unc u anedactp, rumncoBanue. [lonsarue o pH pactBopa. Kucnornas, menodnas,
HEUTpaJIbHas Cpella PaCTBOPOB.

CamocrosiTesibHasi padora: ['eHeTHdecKkHe psAnbl U TE€HETUYECKash CBSI3b B HEOPraHUYECKOU
xumuu. EquactBo mupa BemectB. OCyIecTBUTH psiJi MPEBPAIICHUI HEOPTraHMYECKUX BEIECTB.

Tema 1.6. Xumuveckne peakiuun

Knaccupurkauuss XuMUYeCKUX peakuui. Peakuuu coeauHEHHs, Pa3JIOKEHUs, 3aMELICHUS,
oOmena. Karanutuueckue peakuud. OOpatumble U HeoOpaTHUMble peakuud. [OMOreHHble U
TeTePOTreHHBIC PEAKIMH. ODK30TePMUYECKHE ¥ DSHIOTEPMHUYECKHE peakiuu. TermoBod 3ddekt
XUMHUYECKUX peakuuid. TepMOXUMHUECKUE YPaBHEHHUS.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIeHHE. BoccraHoBuTenb M OkuciaeHHe. MeTol 3JeKTpOHHOro OanaHca JUIsi COCTaBICHUS
YPaBHEHU OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

Cxopocth XuMHUYeCKHX peakuui. [[oHSATHE O CKOPOCTH XMUMHUYECKUX peaKluil. 3aBUCUMOCTh
CKOPOCTH XUMHYECKHX pEaKIUW OT Pa3NUYHbIX (DAKTOPOB: MPHUPOJABI PEarupyromux BEUIECTB, HUX
KOHILIEHTPALUU, TEMIIEPATYpPhl, IOBEPXHOCTH COITPUKOCHOBEHUS U UCIIOJIb30BAHMS KaTaIU3aTOPOB.

OOpaTumMocTh XHUMHYeCKUX peakuuil. OOpaTuMble U HEOOpaTUMBbIE peaklUU. XUMHUYECKOE
paBHOBECHE U CITOCOOBI €T0 CMEIICHUSI.

JdeMoHcTpannn

[Tpumepsl HEOOPATUMBIX pEaKIIU, HAYIIUX C 00pa30BaHUEM OCAJIKa, Ta3a WU BOJIBI.

3aBUCUMOCTBH CKOPOCTH PEAKLIMH OT IPUPObI pEarupyroLIuX BEIIECTB.

B3aumoselicTBre pacTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMH THOCYJIb(aTa HATPUS pa3- JIMIHOU
KOHILICHTPALlUU U TEMIIEPaTYpHI.

Mogenb KHUMSIIETO CJ0Sl. 3aBUCUMOCTh CKOPOCTH XHUMHYECKON peakiuu OT MPUCYTCTBUS
KaTajlu3aTopa Ha IMpPUMEpE Pa3jioKEeHHs NEpPOKCHAa BOAOPOJA C MOMOILBI JUOKCHUJA MapraHia M
KaTajnasbl.

Mopens anexkrponusepa.

Mojienb 3IEKTPOIN3HON BaHHBI 7151 TOTYYECHHS aTFOMUHUA.

Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.

JlabopaTopHblie ONBITHI

Peakuuu, naymue ¢ o6pazoBaHHeM 0Ocajika, ra3a WA BOJBIL.

3aBUCHUMOCTH CKOPOCTH B3aUMOJICHCTBHUS IIMHKA C COJISTHON KUCIIOTOM OT €€ KOHIICHTPAIIHH.

3aBHUCHUMOCTh CKOpOCTH B3ammojeiicTBusi okcuaa wmenu (II) ¢ cepHoit kucmortoit oT
TeMIepaTypshl.

IIpodpunbHbie M npodeccHOHAIBLHO 3HAYMMble 3JIeMeHThbI cojaep:kaHusi. [loHsaTHe 00
AIEKTPOJIN3E. DJIEKTPOJU3 PACIUIABOB. JIEKTPOJU3 PACTBOPOB. IJIEKTPOJUTHUYECKOE TOJIyICHHUE
amoMuHus. IIpakTuueckoe TNpUMEHEHHE DHIIEKTpoiu3a. [ anpBaHoIIacTHKa. [ anbBaHOCTErHs.
PadpunupoBanue uBerHeix MeTtaywioB. Karamm3. ['oMoreHHble U TeTEpPOreHHbIE KaTaJIU3aTOPBHI.
[TpomoTtopsl. Katanutudeckue siapl. MuHruburopsl. [Ipons3BoacTBO aMMuaka: ChIphe, ammaparypa,
Hay4HbBIC TTPUHITUTIBI

CamocrosiTesibHAss padoTra: VYOpaKHEHUS Ha CMEIIEHUE XHUMHUYECKOTO pPaBHOBECHSI.
Omnpenenenre ycloBUil MpoTeKaHUsi oOpaTUMOM peaklMM B HY>)KHOM HampasiieHuu. Pacuer ckopocTeit
XUMHUYECKON PEAKIIUU.

Tema 1.7. MeTassibl 1 HEMeTAJJIbI

Metaibl. OCOOEHHOCTH CTPOCHHUSI aTOMOB U KpUCTaLUIOB. DU3MUECKHE CBOMCTBA METALIOB.
Knaccudukanus MeTamioB MO pa3NUYHBIM [pH3HAKaM. XUMHUYECKHE CBOWCTBA METAJLIOB.
DNEeKTPOXUMHUYECKUI P/l HAPSHKEHUH MEeTaJuIoB. MetamiorepMus.

O6mue crnocoObl TonydeHuss MmetawioB. [lonsatue o wertamrypruu. [lupomerammyprus,
TUAPOMETAIUTYPIUs U daeKTpomMeTautyprus. CriiaBsl YEpHBIE U [IBETHBIE.

Hemetamnbl. OcOOEHHOCTH CTpOeHUS aTOMOB. HeMeTaisl — mpocThie BelecTBa. 3aBUCUMOCTh
CBOMCTB TajJOreHOB OT uX nonoxeHusa B Ilepmonnueckoir cucreme. OKHCIHUTENbHBIE U
BOCCTAHOBUTEJbHBIE CBOWCTBA HEMETAJUIOB B 3aBUCUMOCTH OT HUX TMOJOXEHHUS B PALY
3IEKTPOOTPULIATEIBHOCTH.



JemoHCTpauMu

Komnnekuust metTanios.

B3anMopeiicTBe METANIJIOB ¢ HEMeTaJllIaMu (Kese3a, IMHKA U aJTIOMUHUS ¢ CEpOH, aTIOMUHHUS C
H0/10M, CYpbMBI C XJIOPOM, TOPEHUE KEIIE3a B XJIOPE).

["'openue meTanios.

ATIOMUHOTEPMUSL.

Komnexkuust nemerainoB. ['openue HemetamnoB (cepwl, docdopa, yris). BoiTecHeHne MeHee
aKTHBHBIX TaJIOTEHOB U3 PACTBOPOB UX COJIeH 00JIee aKTHBHBIMH TaJIOT€HAMH.

Mopenb NpOMBIIIIIEHHOW YCTAaHOBKM Il IPOU3BOACTBA CEPHOW KHUCIOTH. MoJens neuu s
obOxura wu3BecTHska. Koyekuuyd TpOAYKIMN CHJIMKATHONW TMpOMBIIUIEHHOCTH (cTekna, dapdopa,
¢asiHCa, IeMEHTa Pa3InYHbIX MApOK U JIp.).

JlabopaTopHbIe ONBITHI

3akajka v OTIYCK CTaJIH.

PacnoznaBanue pyn xenesa.

I[IpakTnyeckue 3aHATHS

[Tonyuenue, cobrpanue 1 paclio3HaBaHUE ra3oB.

Pelenune sxcriepruMeHTANbHBIX 3a4a4.

Ipopunabubie u mnpodeccMOHAIBLHO 3HAYUMbIE 3JIeMeHTHI coaepxkanusi. Kopposus
METAJIJIOB: XUMHYECKasi U JJIEKTPOXMMMUYECKas. 3aBUCUMOCTb CKOPOCTH KOPpPO3UU OT YCIOBUI
okpyxarwiei cpeabl. Kiaccudpukanus KOppo3uM METAIOB IO pa3iuyHbIM Hpu3HakaM. CrocoObl
3aLUThl METAJIJIOB OT KOPPO3HH.

[Ipou3BOACTBO UyTr'yHa U CTAJIH.

[TonyueHne HeMeTaIoB (PPAKIIMOHHON IEPErOHKOM MKHUAKOrO BO3AyXa U DIIEKTPOJIU30M
PacTBOPOB WJIM PACILIABOB 3JIEKTPOIUTOB.

CunukartHasi IpOMBILUIEHHOCTh. [Ipon3BOICTBO CEPHOI KUCIIOTHI.

CamocrosiTeibHast padora: OcCOOEHHOCTH JIIEKTPOHHOTO CTPOCHHS aTOMOB HEMETAaJIOB.
Kucnoponoconepsamiye KUCIOThl. 3arpsisHeHHe aTMochepsl okcuaamu a3orta. [IpuMeHeHue a30THOM
KUCIOTHL U ee cosiell. CoOirofieHne CTpOroi JO03UPOBKU IPH HMCIOJIb30BAaHMM a30THBIX YIOOpEHUil.
Copep:kaHve HUTPATOB B MMILIEBBIX MPOJAYKTaX M TIOCIEACTBUS UX JIEHCTBUS HA OpraHHU3M.
«I[TapHUKOBBIH AP deKT» Kak clieACTBUE HaKOoIUIeHUs okcuaa yriepona (I1V) B mpupone. Meramisl B
coBpeMeHHOM TexHuke. CmaBbl. CocTtaB, OCOOEHHOCTH CBOWCTB M NpPHUMEHEHUE Yyr'yHa U CTajH,
BAKHEHIINX CIUIABOB JKEJIE3a.

PA3JIEJI 2. OPTAHUYECKASA XUMUA

Tema 2.1. OcHOBHBIC NOHATHSI OPTAaHUYECKOH XMMHUH M TEOPHS CTPOCHHUSA OPraHHMYECKHUX
coeIMHEeHU

IIpeamer opranuuyeckoil xumMuu. [IpuponHbIE, WCKYCCTBEHHBIE M  CHHTETHYECKHE
opraHuueckue Bemiectsa. CpaBHEHNE OPraHNYECKUX BEIIECTB C HEOPraHUYECKUMH.

BanentHOCTE. XHMMHMUYECKOE CTPOEHME KaK MOPSJAOK COEIMHEHHS aTOMOB B MOJIEKYJBI IO
BAJICHTHOCTH.

Teopusi crpoeHusi opranuveckux coeanHenni A.M. byriepoBa. OCHOBHBIE TOJOKEHUS
TEOPUH XMMHUYECKOTO CTpOeHus. M3oMepus u u3oMepbl. XuMHuecKue GopMyibl U MOJIEIH MOJIEKYT B
OpraHNYE€CKON XUMHH.

Kaaccupukanmusa opranmyeckux BemecTB. Kiaccupukanuss BelECTB 10 CTPOEHUIO
YIJIEPOAHOIO CKeJleTa M HaJuuuio (YHKIHMOHAIbHBIX TIpymni. l'omonorn u romosorus. Hauana
Homenkiarypsl IUPAC.

Kinaccnpukanusi  peakumii B OpraHM4yeckol XuMuM. Peakuyu npucoeauHEHUs
(ruapupoBaHMsl, TaJOT€HUPOBAHUS, TUAPOTAJOTEHUPOBAHUS, TUApaTanuu). Peakuuu oTHIeTNICHUS
(meruzpupoBaHus, JErHIpOraJIoTeHUPOBAHUS, JAeruapaTanuu). Peakuum 3amemieHus. Peaxknuun
M30MEpHU3ALUU.

JleMoHCTpanuu

Monenu MOJIEKys TOMOJIOTOB U H30MEPOB OPraHUYECKUX COCTUHEHHM.



KauectBenHoe oOHapykeHHe Yriepoja, BOJOpOJa M XJOpa B MOJIEKYJIaX OpPraHMYECKUX
COCIMHECHUM.

JlabopaTopHBIii ONBIT

N3roroBieHue Moaenei MOJIEKYJ OPraHMYECKUX BEIIECTB.

IpopunabHble W NPoecCHOHATBLHO 3HAYUMbIe 3JJeMEeHThI coaep:xkaHus. I[lonsarue o
cyOcTpare u peareHte. Peakuuu OKMCIEHHS U BOCCTAHOBJICHMSI OpraHWYecKuX BellecTB. CpaBHEHHE
KJ1accu(UKALMU COeTMHEHUN U KJIaCCH(PHUKAIIUN PeaKiil B HEOp- TaHMYECKOW M OPraHMYECKONH XUMUH.

CamocrosiTesibHast padoTa: OCHOBHBIC HAaIPaBJICHUS pa3BUTHS TEOpUU CTpoeHus A. M.
bytnepoBa. CTpykTypHass U INpocTpaHCTBEHHass u3zomepus. lIoHATHE acCUMETpUUYECKOTo LEHTpa U
3HAYE€HHUE ONTUYECKON N30MEPHH.

Tema 2.2. YriieBoaopoabl M UX NPUPOAHbIE HCTOYHHUKH

AJIKaHbl. AJIKaHbl: TOMOJIOTUYECKUH Psl, N30MEPUS U HOMEHKJIATYpa aJKaHOB. XHMMUYECKUE
CBOIMCTBaA aJIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMEIICHNE, Pa3JIoKEeHHe, JeruapupoBanue. [Ipumenenue
QJIKAHOB HAa OCHOBE CBOMCTB.

AJIKeHBbl. OTWJIEH, €ro TOoJIyueHHe (JIEeTHAPUPOBAHMEM dTaHa, JCMOJUMEpHU3aIneit
NOJUATUIIEHA). ['oMonoruyeckuii psii, u3oMepusi, HOMEHKIATypa aJKeHOB. XHUMHUYECKHE CBONCTBA
3TUJICHA: TOPEHUE, KaueCTBEHHbIE peakluu (obeciBeurBaHue OpPOMHOM BOJIbI M paCTBOPA NIEpMaHIraHaTa
KaJusl), ruapaTanus, nonuMepusanus. [lpuMenenue sTuneHa Ha OCHOBE CBOICTB.

JAuenbl n kaydyyku. [lonsTne o AueHax Kak yIVIEBOJOPOJAx € JABYMS JIBOWHBIMU CBS3SIMU.
ConpskeHHble TUeHbl. XMMHYECKHE CBOMCTBA OyTanueHa-1,3 u uzonpeHa: oOeciBeurBaHre OPOMHOI
BOJBI U OJIMMEpU3aLns B Kaydykd. HaTypaslbHbBIN U cHHTEeTHYECKHE KaydyKku. Pesuna.

AnxuHBbI. AnetwieH. XMMUYECKHE CBOMCTBA alleTUIIEHA: TOpeHue, odeclBeurBaHue OpOMHOM
BOJBI, IIPUCOCINHEHUE XJIOPOBOJAOpOAa M ruiparauus. lIpuMeHeHune aneruineHa Ha OCHOBE CBOMCTB.
Me:xxkinaccoBasi U30MeEpHUs € aJIKaAUEHAMU.

Apenbl. benzon. XwuMmuyeckue cBoHcTBa O€H30Ja: TOpPEHUE, pEaKUUu 3aMElICHUs
(ranorenupoBaHue, HUTpoBaHue). [IpumeHenre 6eH3051a Ha OCHOBE CBOMCTB.

IIpuponHble HCTOYHHUKHU YIJIEBOAOPOAOB. [IpupoaHbIi ra3: coctaB, IPUMEHEHUE B Ka4eCTBE
TOIUINBA.

Hedts. CoctaB u nepepaborka Hedtu. [leperonka Hedpt. HedrenpoaykTsr.

JleMoOHCTpaL U

I'openne MeraHa, 3TUJIEHA, alleTUIICHA.

OTHolIeHHe MeTaHa, 3TWJIEHA, alleTH/eHa W OeH30Jla K pacTBOpaM IE€pMaHraHaTa Kalus |
OpoMHOH BojIE.

HonyquI/Ie OTHUJICHA peaxuneﬁ ACruJipatallii 3TaHOJIa, allCTUJIICHA — THAPOJIU30M Kap61/ma
KaJbIus.

Paznoxenue Kaydyka TIpH Harp€BaHWHW, HUCHBITAHUC IMPOAYKTOB pPaA3JIOKCHUA Ha HE-
npeacIbHOCTD.

Komnexnust o6pasnos Heptu u HedrenpoaykroB. Komnekius «KamMeHHBIH yroib ¥ NpoayKLus
KOKCOXMMMUYECKOTO IIPOU3BOACTBAY.

JlabopaTopHbIe ONBITHI

O3HakoMJICHUE C KOJUIEKIHEH 00pa3iioB He()TH 1 TIPOIYKTOB €€ IEPepadOTKHU.

O3HakoMJIEHHE € KOJUIEKIIMEH KaydyKOB U 00pa3liaMu U31eTuil U3 pe3UHBI.

IIpopuiabubie U npodeccHOHAIBHO 3HAYUMbIE JJI€MEHTHI coaep:kanuda. IIpasuio
B.B.MapkoBuukoBa. Kinaccudukanus u HazHaueHHe kayuykoB. Kiaccugukanus 1 Ha3HAueHUE PE3HH.
Bynkanu3zanus kayuyka.

[Tomy4yenue aneTuieHa TUPOIU30M METaHa U KapOUIHBIM criocoOoM. Peakius mo- mumepu3anuu
BuHUIXJopuAa. [lonuBuHUIXIOpUA U ero npuMeHenue. Tpumepusanys aleTuieHa B 6eH3011.

[Tonsitue 00 3xcTpakuuu. BoccTaHoBieHne HUTPOOEH30JIa B aHWJIMH. | OMOJIOTHYECKUHN Pl
apeHoB. Touyous. Hurposanue Tosryona. Tporu.

OcCHOBHBIE HaNpaBJIEHUS POMBIIUICHHON TIepepadOTKU MPUPOAHOTO rasa.

[TorryTHBIN HEPTSIHOI ra3, ero nepepadoTKa.

[Tpomiecchl TPOMBITIUICHHONW TepepaboTku HedTH: KpeKWuHT, pudopmMuHT. OKTaHOBOE YHCIIO
OCH3MHOB U LIETAHOBOE YKCJIO AU3EIHHOTO TOILIMBA.

Kokcoxnmuueckoe npou3BOACTBO U €ro MPOIYKIIHSL.



CamocrositesbHass padora: CtpoeHne, n30Mepusi, HOMEHKJIaTypa YIJIEBOAOPOJI0B. 3HAYCHHUE
yriaeBofopoaoB. OmnpeneneHue MOJEKYISApHOH ¢GopMynbl yrieBogoponoB. Hamwmcats cooOrieHue
«O0macTi MpUMEHEHHS YTIIeBOA0PO10B» U «IIpoMBIIIIICHHBIE CITOCOOBI MOTyYEHHE YTIIEBOAOPOIOBY.

Tema 2.3. Kuciopojacoaep:kamiue oprannieckme coeJuHeHus!

Cnuprtsl. [lonyuenue sTanona OpoKeHUEM TIIIOKO3bI U TUApaTanueil sTuineHa. I'uapokcuibHas
rpymnmna Kak ¢pyHKunoHaibHas. [ToHATHE O MpeenbHBIX 0OHOATOMHBIX CITUPTaX. XUMHUECKUE CBOUCTBA
3TAHOJIA: B3aUMOJAEHUCTBUE C HATpueM, OOpa3oBaHME MPOCTHIX U CIOXKHBIX 3(PHUPOB, OKUCIECHUE B
anpreruy. IlpumeHeHwe »JTaHONa HA OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro IIOCIHEACTBUA U
IIPENYNPEXKICHHUE.

I'mmueprH  Kak IIpeACTaBUTENb MHOIOATOMHBIX cHUpTOB. KauyecTBeHHas peakuus Ha
MHOI'0aTOMHBIE CIUPTHL. [IpuMeHenue raunepuHa.

®enon. Puznueckue 1 XUMUYECKUE CBOWCTBA (eHoa. B3aumHoe BiIMsHUE aTOMOB B MOJIEKYJIe
¢deHona: B3aMMOACHCTBHE C THAPOKCHAOM HATpHs M a30THOH kucinoroil. IIpmmenenue Qenona Ha
OCHOBE CBOWCTB.

Aapaeruabl. Ilorstme 00 ampmermmax. AJnbpACTUAHAS Tpynna Kak (yHKIIMOHATIbHAS.
dopmalbeTHT U €ro CBOMCTBA: OKHMCIEHHE B COOTBETCTBYIOUIYIO KHCIIOTY, BOCCTAHOBIICHHUE B
COOTBETCTBYIOIIMK crnupT. [lomyyeHue anbpAernioB OKHCICHUEM COOTBETCTBYIOIIMX CIHPTOB.
ITpumenenue ¢popmaibaeruia Ha OCHOBE €ro CBOMCTB.

Kap6onoBble kuciaorbl. [loHsTre o kapOOHOBBIX Kuciorax. KapOokcwibHas Tpynma Kak
¢byHkunoHaIbHasL. ['oMoIoruyeckuii psii npeaeabHbIX 0HOOCHOBHBIX KapOOHOBBIX KUCIOT. [Tomyuenue
KapOOHOBBIX KHCIJIOT OKHCJICHUEM ajbJCTHI0B. XMMHYECKHE CBOMCTBA YKCYCHON KHCIIOTBI: OOIIHE
CBOWCTBA C MUHEPAJIbHBIMH KHCIOTaMH M peakius srepudukanuu. IlpumeHenrne ykCycHON KUCIOTHI Ha
OCHOBE CBOWCTB. BpICIINE )KUPHBIE KUCIOTHI HA IIPUMEPE ITaJIbMATHUHOBOM U CTEAPUHOBOM.

Caosxubie 3¢upbl 1 :kupbl. [lonydyenne cnoxHbix 3¢upoB peakuueil srepudukanuu. CiaoxHbe
3¢upkI B IpUpo/Ie, uX 3HaueHue. [IpuMenenme ciiokHbIX 3(UPOB Ha OCHOBE CBOWCTB.

XKups! kak cnoxsble 3¢upsl. Knaccudpukarus xupoB. XuMHUUECKHUE CBOWCTBA )KUPOB: THAPOIIU3
Y TUAPUPOBAHUE KUAKUX )KUPOB. I [puMenenne ;KupoB Ha OCHOBE CBOMCTB. MbLa.

YriaeBoabl. YTIeBobl, UX KIacCU(BUKALM: MOHOCAXapH/bl (I1t0K03a, hpyKTO3a), JUcaxapuabl
(caxapo3a) u mojucaxapuabl (Kpaxmal U HeUII0II03a).

I'moko3a — BelecTBO ¢ JBOWCTBEHHOM (yHKLMEH — anbIernocuupT. XUMHUYECKHE CBOWCTBA
TJIIOKO3Bl: OKHUCJICHHE B TJIOKOHOBYIO KHCIJIOTY, BOCCTAaHOBJIEHHE B COpPOMT, CIIUPTOBOE OpOKEHUE.
IIpuMeHeHue III0KO3bI HA OCHOBE CBOMCTB.

3HaueHue YIJEBOJAOB B JKMBOW NpUpOJie M KU3HM uenoBeka. [loHsATHE O peakuusax
MIOJINKOHJECHCALMY U THAPOJIM3a Ha IPUMEPE B3aUMOIPEBPAILECHNN: TIII0K03a —> TOJIUCaXapu.

JleMoOHCTpaL U

Oxucnenue cupTa B ajabAETu.

KauecTBeHHbBIE peakiMii HA MHOTOATOMHBIE CIIUPTBHI.

PacTBopuMocTh (peHona B Bogie mpu 0OBIYHOM TeMIiepaType U HarpeBaHUU.

KauecTBeHHbI€ peakiiu Ha (HEeHOJI.

Peaxiust cepeOpsiHOTO 3epKaja albJIeru0B U TITIOKO3BI.

OxkucneHue anpJeruioB W TIJIIOKO3bl B KHUCIOTYy ¢ mnomoulpio ruapokcuaa wmenu (II).
KavectBennas peakuus Ha kpaxmai. Komnekius s3¢pupHbIX Macen.

JlaGopaTopHbie ONBITHI

PacTBOpenue raunepuHa B BoJie M B3auMoieicTBre ¢ ruapokcuioMm meau (II).

KauecTBeHHas peakuus Ha Kpaxmal.

[TpoduibHbie U PO ECCHOHATBHO 3HAYMMBbIE 3JIEMEHTHI CoJepkKaHus. MeTUIIOBBIN CIIUpT U ero
HCIIOJIb30BAHUE B KayeCTBE XWMHYECKOIO ChIpbA. TOKCHYHOCTH METAHOJIA W IPAaBWJIA TEXHUKH
6e30macHOCTH MpHu padoTe ¢ HUM. DTUJICHIJIMKONIb U ero MpuMeHeHue. TOKCHYHOCTD 3TUIICHTIIUKOIS U
MpaBujia TEXHUKH OE30MaCHOCTH MPH padoTe ¢ HUM.

[Tonydyenue ¢eHona U3 NPOAYKTOB KOKCOXMMHUYECKOTO MPOM3BOJACTBA M U3 OEH30Ia.
[TonukonaeHcamus dhopmanbaeruga ¢ GeHosioM B (peHosohopMaIbICTHIHYIO CMOIY. AIETaNbACTH]L.
ITonsTue o keToHax Ha mpuMepe aneroHa. [I[pumeHeHue aleToHa B TEXHUKE U TPOMBIIIJIEHHOCTH.



MHuoroo6pa3ue KapOOHOBBIX KHCJIOT (IaBeIeBOW KHCIOTHI KaK JIBYXOCHOBHOHM, aKpHJIOBOMH
KHUCJIOTHI KaK HeNpeIeabHOM, OEH30HHON KUCIIOTHI KaK apOMaTHYECKOi).

[Tnenkoobpasytoniye Maciaa. 3aMeHa )KMPOB B TEXHHKE HEMUIIEBBIM ChipbeM. CHHTETHYECKHE
MOIOIIIE CPE/ICTBA.

Monounokucnoe OpokeHue IIOKO3bl. Kucimomonounsie mpoaykTsl. CHIlOCOBaHHE KOPMOB.
Hurposanue nesmnonosst. [lupokcunu.

CamocrositesibHass padora: CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKUX U
HEOPraHUYeCKUX CoeAMHEeHHH, coaepxkamux OH-rpynny. 3aKoHCHEKTHUPOBATH TEMBI:

«MetaHon u ero Ouosiorudeckoe aerctere. GU3MOIOTHYECKOE JIeHCTBUE dTaHona. M3omepus u
HOMEHKJIATypa aJIKaHOJIOB, UX 00IIast GopMyIn.

Tema 2.4. A3orcoaep:kamue opranudeckue coequHenus. Iloaumepsol

Amunsbl. [Tonstne o0 amuHax. Anudarudeckue aMuHbI, UX KiIacCHU(PUKAIUS U HOMEHKIATYpa.
AHUIMH, KaK opraHudeckoe ocHoBaHue. [lonydenue anunmHa U3 HUTpoobeHsona. [Ipumenenrne anunuHa
Ha OCHOBE CBOICTB.

AMMHOKHUCJIOTBI. AMHMHOKHUCIOTH KakK am@oTepHble AU(PYHKIHMOHAIBHBIE OpPTraHUYECKUe
COEIMHEHUS. XMMUUYECKHE CBOMCTBA AMUHOKHUCIIOT : B3aUMOJEHCTBUE CO LIEJI0YaMHU, KUCIOTaMU U APYT
c apyrom (peakius noaukonaeHcanun). [lentuanas cBsi3p U noaunentu sl [IpumMeHneHrne aMuHOKUCIIOT
Ha OCHOBE CBOMCTB.

Beaxku. [lepuynasi, BTopruHas, TpeTUYHAs CTPYKTYPhI 0eIK0oB. XUMHUECKHE CBOMCTBA OEIKOB:
rOpeHue, JeHaTypalys, THIPOJIN3, IIBETHbIE peakuuu. bronornyeckne GyHKIUN OSITKOB.

Iosmmepsl. benku u nonrcaxapuibl Kak OMOMOIUMEPHI.

[Imactmaccel. [lonydyeHue MNOIMMEPOB pEAKUHMEN MMOJMMEpPU3AUUA W MOJUKOHACHCALIMH.
TepmoracTuuHble U TEPMOPEAKTUBHBIE M1acTMacchl. [IpencraBurenu miactMace.

Bousiokna, ux kinaccuukanus. [lonyuenue BosiokoH. OTaenbHBIE MPEICTABUTETN XUMUYECKUX
BOJIOKOH.

JleMoOHCTpaL U

B3anmoneicTere aMmMuaka U aHWIMHA C COJISIHOM KMCIIOTOM.

Peaxius anununa ¢ 6poMHOM BOIOH.

JlokazaTenbcTBO HAMYHS (PYHKIIMOHAIBHBIX TPYII B pACTBOPAX aMUHOKHUCIIOT.

PactBopenue u ocaxxieHne OeIKoB.

L{BeTHBIE peakuu OEIKOB.

I'openue nTuybero nepa v MepCTIHON HUTH.

JlabopaTopHbIe ONBITHI

PactBopeHue 6enkoB B BojE.

Jlenatypanus pactBopa Oenka KypHHOTO siiilja CIIUPTOM, PaCTBOPaMHU COJIEH TSDKEIBIX METaJJIOB
Y TIpYU HarpeBaHUMU.

IIpakTH4eckne 3aHATHA

Pemenne »sKkcriepUMEHTAIbHBIX 33/7a4 HAa UWACHTU(UKAIMIO OPraHUYeCKHX COETUHEHH.
PacnioznaBanue miacTMacc U BOJIOKOH.

IIpopuiabHbie U MpodeccHOHATBLHO 3HAYMMBIE 3JIEMEHTHI COAEPKAHUA. AMUHOKAIIPOHOBAs
kucioTta. KanpoH kak mpeicTaBuTeNb MOJIMAaMUAHBIX BOJOKOH. Mcmonb3oBaHue rujaponnsa OeiakoB B
npombinuieHHOCTH. [lomuBuHUIXIIOpHA, onuTeTpadTopaTHiieH (TedioH). denonodopmanbaeTuIHbIe
iactMaccsl. Hennynouna. ITpoMelnieHHOE TPOM3BOACTBO XMMUYECKHUX BOJIOKOH.

CamocrosiTenbHas padora: lcnonb3oBaHue (epMEHTOB B paziMYHBIX OTPACISIX HAPOJHOTO
xo3siicTBa. [IpuMenenue ¢epMeHTOB Ui jedeHHus Ooje3Heil. PacTBopeHue OenkoB B BoJe M HX
koaryssiiusi. OGHapyxeHue Oesika B KypUHOM SIiIie M MOJIOKE B JIOMAIIIHUX YCJIOBHSX.



5. YCJIOBHUS PEAJIM3AIIAU YUYEBHOM JIUCIIUTLIAHBI

5.1. TpeGoBaHus K MaTePHAJIbHO-TEXHHYECKOMY 00ecredeHn 0
B cocraB y4e0HO-METOAMYECKOTO U MaTEPHATBLHO-TEXHHUECKOTO OCHAIICHUSI KaOWHETa XUMHH
BXOJIAT:

* MHOTO()YHKITUOHAJILHBIM KOMIUICKC TPEI01aBaTes;

* HaTypajbHble O0BEKTHI, MOJIEIH, IPUOOPHI M HAOOPHI JIsI IOCTAHOBKH JIEMOHCTPAILIHOHHOTO
HKCIIEPUMEHTA;

* IeYaTHBIC ¥ SKPAHHO-3BYKOBBIE CPEJICTBA OOyUCHUS;

* Cpe/ICTBAa HOBBIX MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

* PEaKTHUBBI;

* BCIIOMOTATEIbHOE 000PY/IOBAHUE W UHCTPYKIIUH.

5.2. UaopmannonHoe obecnevyenne peaju3amum NporpamMmmbl

5.2.1. OCHOBHbIE HCTOYHUKH:

Ne HaumenoBanue ABTOp WM3narenncTBO U rog
/1 HA3TaHU
1. | Xumusa pns mpodeccuit u  crenmansHocTel | ['abpuensu O.C., | M.: U3narenbckumii
€CTECTBCHHO-HAYYHOTO Tpoduist: ydeOHuK mis | OctpoymoB U.I'. | neHTp «AKageMus»,
CTYJCHTOB PO eCCHOHATBHBIX 2017

00pa30BaTEeNbHBIX OPTaHU3AINA, OCBAWBAIOIINX
npodeccun u cnenuanbHoctu CITO

2. | Xamust Ui mpodeccwii u  crienuanbHOCTer | Epoxun FO.M., M.: U3narensckuit
TEXHUYECKOIO u ectecTBeHHO-Hay4Horo | KoBanesa 1.b. LEHTP «AKaJIeMHus»,
npodueii: YICeOHHK TUTSI CTYJICHTOB 2017
podecCHoHaIbHBIX 00pa3oBaTeIbHBIX

OpraHM3anuii, ocBauBarolUX Mpodeccun u
cnenuansHocTH CI1O
5.2.2. DlIeKTpOHHbIE U3IAHUSA:
HNurepuer-pecypcesl:
www. pvg. mk. ru (omumnuana «I[lokopu BopoOseBbI TOpB»).
www. hemi. wallst. ru (OGpa3oBaTenbHbIi CalT A MKOTBHUKOB «XUMUS»).
www. alhimikov.net (O6pa3oBaTenbHbIN CANUT IS KOJIBHUKOB).
www. chem. msu. su (3aexTpoHHas 6HOIMOTEKA IO XUMUH).
www.enauki.ru (MHTEepHeT-u3aHue Ui yuureneil «EctecTBeHHbIE HAYKN»).
www. lseptember. ru (Meronuueckas razera «IlepBoe ceHTAOP»).
www. hvsh. ru (kypHas «XuMuUS B IIKOJIE»).
www. hij.ru (kypHan «XUMHUS U )KU3HBY).
www.chemistry-chemists.com (37€KTpOHHBIH KypHaT «XUMUKH H XUMHSI).
5.2.3. JlonoJIHUTEIbHbIE HCTOYHUKH:

Ne HaumenoBanue ABTOp WznatenbcTBO M roj

n/m U3JaHUS

1. | Xumus. Ilpaktukym: yue6. mocodue | ['abpuensn O.C. u ap. | M.: U3narenbckuii HEHTp
JUIS  CTYJIEHTOB MNpO(ecCHOHAIbHBIX «Axagemus», 2017
00pa3oBaTeNbHBIX opraHu3zanui,

OCBaMBAOIINX npodeccun u
cnenuansHoctu CIIO.

2. | Xumus. Tectol, 3amaun u ynpaxHenus: | ['abpuensa O.C., M.: U3narenbckuil HEHTP
yueb. mocobume  gns  cryaeHtoB | JIsicoBa I'.T. «Axkanemusy», 2017
po¢eCCHOHABHBIX  00pa30BaTEIbHBIX
OpraHH3alHnii, OCBaNBaIOIINX
npodeccun u cnermanbHocT CIO.




