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PE3VJILTATHI OCBOEHUSA YUEBHOHU JACTIUTIIAHDI

OcBoeHie COmepXaHHs  yUeOHOH  IWMCHMINIMHET  «XUMHD, obecreunBacT

JOCTHXEHHC CTyJeHTAMH CIEAYIOLIUX pe3yabTaTeB:

JUHHOCHIHbIX.

YYBCTBO TOPJOCTH M YBOXEHMA K HCTOPHM U JOCTHKEHHAM OTEeYeCTBeHHOH
XUMPHECKOM HayKd; XUMH4ECKM TpaMOTHOE IIOBEACHUE B npodeccHoHanbHOMI
neATeNbHOCTd W B OBITY MpU ofpamieHUH C XAMHAYECKMMH BELICCTBAMH,
MaTepraiaMy 1 MpoLeCccaMH;

FOTOBHOCTE K IPONOIDKEHHMIO 00pa3oBaHusi U TOBBILICHHA KBanupurauuyd B
n30paHHOH pohecCHOHANLHON NEeSTeTBHOCTH U 0OBEKTUBHOE OCO3HAHUE POIH
KAMUAYECKHX KOMITETSHIIMUA B 3TOM;

yMEHHE WCHONL30BaTh JOCTHKEHUA COBpEMEHHOM XMMMUYECKOM HayKH U
CUMHYECKIX TEXHOJMOrMM MIf TOBbIIIEHHS COOCTBEHHOTO WHTCIICKTYanbHOI'O
pa3BUTHS B BRIOpaHHOH MpOdeCCHOHANBHOM AeITENbHOCTH;

MEMAnpeoMemnpix:

HCIONL30BAHAE PA3IMYHEIX BHIOB MO3HABATENBHOH ASATENBHOCTH M OCHOBHBIX
MHTEIIEKTYAIBHBIX ONepalni (IIOCTAHOBKH 3a7a4l, (OpMYyTHPOBAHMA THNOTES,
aHanmM3a W CHHTE3a, CpaBHEHMs, O00OOIieHMS, CUCTCMATH3AlMK, BBIABICHUA
IPUYMHHO-CISICTBEHHBIX CBA3CH, NOMCKA aHAIOTOB, GOPMYIMPOBAHNS BEIBOJIOB)
JUIsi pellicHHS MOCTABIEHHOM 3a7a4M, PAMEHCHHE OCHOBHBIX METOJOB TNO3HAHW
(HabIIIO/ICHHS, HAYUHOIO DKCIEPHMEHTa) JUTA M3YUYeHHs Pasjn4HBIX CTOpOH Xu-
MUUYeCKHX OOBEKTOB M [IPOIECCOB, ¢ KOTOPHIMH BO3HAKAET HEOOXOIMMOCTS CTaj-
KHBAThCA B IIpodhecCHoHANTBHOM chepe;

HCIIOTH30BAHME PA3IUYHBIX HCTOYHHKOB AT TIONYUEHHS XUMAMECKOH MHpOpMa-
L(H, yMEHHE OLIEHNUTS €€ OCTOBEPHOCTH Uil NOCTHAKEHKS XOPOIHUX pe3yIILTaTOB B
npodeccuonansHol cdepe;

npeoMemHuIX:

copMHpPOBATE CODCTBEHHYHO IO3UIMIO II0 OTHOLICHMIO K XHMUYECKOH
MH(QOPMALHH, NOTy4aeMON U3 pa3HBIX NCTOYHUKOB

BIAIETH OCHOBOIMONATAIOMIMMY XMMHUYSCKUMHY TTOHATHIMH, TEOPHAMH, 3aKOHaMU 1
3aKOHOMEPHOCTAMU; YBEPEHHOE MOJIB30BAHHE XUMIUCCKOH TEPMHUHOJIOTHEH M
CHMBOJIMKOH;

BllaJieTh OCHOBHBIMM METOJAMH HAay4HOTO TO3HAHWA, UCIIONb3yeMbIMHA B XHMHUM.
HAGHOMEHUEM, OTIMCAHMEM, H3MEPEHIEM, SKCIIEPHMEHTOM; yMeHue 00pabaThIBaTh,
06BACHATh Pe3yNbTaThl MPOBEASHHBIX ONMBITOB U JEJNaTh BBLIBOJBL, 'OTOBHOCTE H
CIIOCOBHOCTD MPUMEHATH METOBI TIO3HAHMA [PH PeIICHUH NMPAKTHHCCKHX 3alat,

chOpPMHPOBATE YMEHUS AABATH KOTHUECTBEHHBIC OICHKH ¥ MPOU3BOMMTE PACUETHI 110
XUMHUYECKAM (opMynaM H yPaBHEHUSM;

BlafeTh NPABHIAMU TEXHAKH Oe30MacHOCTH IPH MCIIONb30BAHUH XUMMHECKHX
BELIIECTB;

chopMHUPOBATEH COOCTBEHHYIO MO3UIIXIO N0 OTHOIICHUIO K XMMHY€ECKOH HHGPOpMAaLMH,
NoNy4aeMoil U3 Pa3sHbIX HCTOYHHUKOB.

COJEPKAHHUE YYEBHOM TUCITUITAHBI



Beeaeuue

Hayunsle MeTOIBI IO3HAHYA BEIIECTB H XUMUUECKUX SBICHWH. POJIb 3KCIIEpUMEHTA
¥ TEOPHH B XMMMHM. MoAenupoBaHHEe XUMMYECKHX TPOLECCOB. 3HAUCHHE XHMHH MPH
ocsoeHnu criennansHocTeil CITO texHuueckoro npoduns.

1. O6masn n HeopraunvecKas XUMHsi
1. O0mas u HeopraHuveckas XHMHs

1.1, Ocroerbie nROHANTLT H 3GKOHBL XIMUU

OcnoBable nmoHATHA xuMBAH. BemectBo. Atom. Monekyna. XUMHYECKUH 3IEMEHT.
Annorponus. [Ipocteie n crioxkHbIe BeulecTBa. KadeCTBEHHBIN i KONMUECTBEHHBIH COCTAB
BEINECTB. XUMHUYECKHe 3HAKH U GopMynsl. OTHOCHTEIbHBIE ATOMHAs ¥ MOJIEKYJIIpHas
Maccel. KonngecTBO BellecTRa.

OcHoBHbie 3aK0RBI XAHMHH. CTeXHoMeTpHst. 3aKOH COXPAaHEHHUS MACCHl BEIECTB. 3aKOH
IIOCTOSHCTBA COCTABA BELIECTB MOJEKYIAPHON CTPYKTYPBL. 3aKOH ABOTAApPO ¥ CIEACTBHS
U3 Hero.

PacyeTHble 38341 Ha HaXOX/JIEHHE OTHOCUTENLHON MONEKYJIAPHOM Macchl, onpeseeHne
MACCOBOM HOJIM XMMUYECKHX JIEMEHTOB B CIIOIKHOM BEIIIECTRE.

Hemoncmpauuu

Mozenu aTOMOB XUMUYECKUX 2JIEMEHTOB.

Mopnenu Monekysn TPOCTBIX M CIOXKHBIX BellecTB (wapocrepxueBbie u Crioapra —
bpurneba).

Konnexknusa npocTeIX U CTOKHBIX BEILIECTB.

Hexotopete Bemectsa konuuecTBOM 1 MOIb.

Monaens MosIpHOr0 00BEMAa TA30B.

Annotponus dhocdopa, KHCIOpoaa, 010Ba.

IIpogpunvusie u npoeccuonanvio sHauumsie 3eMenmol Cooeprcanus. ANOTPOIIHbIE
MOAW(pUKaLWH yrieposa (anmMas, rpadut), kuciopona (KHCIOpo, 030H), 0JoBa (cepoe U
Oenoe 0n0gB0). IToHITHE 0 XUMUYECKON TEXHONOTHH, OHOTEXHOIOTHH 1 HAHOTEXHONOT UM,

1.2, Ilepuoouueckuit 3axon u Ilepuodwueckas cucmema xumuveckux iemennmwos [, H.
Menoeneesa u crnpoeniie amoma

IHepuoagunyeckuii 3AKOH TN .Meuneaeesa. OTkpeITHE .. MenneneeBrIM
[lepuoanyeckoro 3akoHa. [lepuoaudeckui sakon B popmynauposke J|.M.Mengeneesa.
[lepuonuueckas TabaMIa XUMHUECKHX IIEMEHTOB — rpaduueckoe oTOOpaxeHue
nepuoandeckoro 3akona. CTpyKTypa IepHOAWYecKOH TabNuilbl: TEpHOABI (Maiible M
Gonbive), rpynnsl (TIaBHAA W 10OOYHAS ).

Cmpoenue amoma u Illepuoouueckuii zaxon J.H.Menoeireega. AtoMm — cnoxuas
HacTui@. S1apo (IpOTOHBI H HEUTPOHHI) U JMeKTpoHHas obomouka. Msotonsl. CrpoeHne
SNEKTPOHHBIX 000/I04EK aTOMOB JIEMEHTOB MAaNbIX HepHOA0B. OcOBGEHHOCTH CTPOSHIUS
MEKTPOHHBIX  ODONIOYEK AaTOMOB ONEMEHTOB OONLUIMX TIEPHONOB  (IIEPEXOMHBIX
anemenToB). Ilonatne 06 opburtansx. s-, p- u d-opGurany. IneKTpoHHBIE KOHGUTYPALMK
ATOMOB XUMUYECKUX 3JIEMEHTOB.



Cospemennas ¢GopmynupoBka Ilepuoauueckoro 3akoHa. 3HaueHue llepuoanmyeckoro
3akoHa W llepuomutecke™ cuctembl xumudeckux snementoB JI.M.Menneneesa s
Pa3BUTHS HAYKU WU MOHUMAaHHS XUMUYECKON KapTUHEL MUpa.

Hemoncmpauuu

Pasnuunslie Gopmel Ilepuoandeckoit cuctemsl xumudeckux sneMeHToB .M. Meunaeneesa.
JuHaMudeckne Tabmunbl A1 MoaenvpoBaHus llepuoau4eckoll CHCTEMEL.
DAEKTPU3ALUA TeJl ¥ UX B3aMMOJEHCTBHE.

Jla6opamopnutii onvim

Monenupopanve noctpoenns [lepuogudeckoil Tabnuubl XUMUHECKUX 3IEMEHTOB.
Ipopunsnsie u npogeccuonanrvno 3HauuMble IAeMeHmot  cooepucanusn. Panvo-
aKTUBHOCTh. Mcrnons30BaHMe paJuiOaKTHBHBEIX U30TONOB B TEXHHUYECKHMX Leldx. PeHtre-
HOBCKOE U3IYUYEHUE U €0 UCIONB30BaHKWE B TEXHUKE U MelunuHe. MOIeNWpPOBdHMUE KaK
METOJ MPOTHOZWPOBAHUS CUTYALUH Ha NPOU3BOJICTRE.

1.3, Cmpoenue sergecmea

Honnasa xumndeckas ¢pa3b. KaTHOHEB], MX 00pa3oBaHWe M3 aTOMOB B Pe3yIbTATe NPO-
Iecca OKUCTeHM. AHHOHEI, UX 00pa30BaHHE U3 aTOMOB B Pe3yJIbTaTe MpoIlecca BOCCTa-
HoBJIcHUs. MoHHAS CBA3E Kak CBsI3b MEXKAY KATHOHAMU U aHHOHAMU 34 CUET 3IIEKTpOCTa-
THHECKOTo npuTsxeHus. Knaccudukanus MOHOB: [0 COCTABY, 3HAKY 3apsija, HAIHUHIO
THApaTHON o0osoukn. MonHble Kkpuctamnmyeckue pemerxku. (CBolicTBa BELIECTB ¢
HMOHHBIM TUIIOM KPHUCTATHYECKON pellleTKY.

KoBaneHTHass XxumMuBUeckas CcBA3b. MexaHusM oOpazoBaHus KOBAJICHTHOH cBsi3u (00-
MEHHBIH U HOHOPHO-aKLENTOPHBIH). INMeKTPOOTpULIaTeNbHOCT. KOBANCHTHEIE NMOJIApHAs
U HEToJsApHas ¢BsA3U. KpaTHOCTE KOBaNeHTHON cBs3u. MoJeKynspHble U aTOMHbBIE KpU-
cTalTU4ecKue peeTky. CBONCTBA BEUIECTR ¢ MOJIEKYISIPHBIMU U ATOMHBIMU KPUCTAILIIN-
YECKUMU PEeLICTKAMMU.

Metananueckan cBas3b. MeTannutdeckas KpUCTAITHYECKAs pellleTKa U METaAJUIHUEeCKas
XHMU4ECKas cBA3b. QU3NUEeCKHe CBOWCTBA METALIOB.

ArperaTHble cOCTOSIHHA BelllecTB B BOAOPOAHAS CBi3b. BEp0e, )UIKOE U rasoodpas-
HOE cocTogHMS BenlecTr. [lepexon BemecTBa U3 OAHOTO arperaTHOTO COCTOSHUS B PYTOe.
BoaopoaHas CBA3b.

Yucrele BemecTBa H ¢MecH. [loHaTue 0 cMecu BellecTB. ['OMOreHHBIE M reTepOreHHbIe
cMmecu. Cocras cMmecedl: 00beMHas ¥ MaccoBas JOMY KOMIIOHEHTOB CMECH, MaccoBas A0S
IpUMeECEH.

Jncnepcusie cueremsl. {lonatue o nucnepcnoii cucteme. ucnepcHas ¢asa v JUCIEPCH-
oHHas cpena. Knaccubukanusa nucrepeHbix cucteM. [TOHATHE 0 KOJIOUIHBIX CHCTEMAX.
Aemoncmpanuu

Monens KpUCTAINYECKOHN PEIIETKN XJIOpUAa HaTpHsl.

O6pa3iel MHEPaIOB ¢ HOHHOM KPUCTATNTUYECKOM PENIIETKOM; KATbITUTA, TaIuTa.

Moznenn KpuCTaLIMYECKUX PEIIETOK «CyXOro Nbfa» (WiH Hofna), anmasa, rpadura (unu
KBapua).

[IpuGopbl Ha KUAKKHX KpUCTAILIAX.

OO0pasupl pasTUUHBIX AUCIEPCHBIX CUCTEM: SMYIBCUH, cycrneH3ui, asposoneit, rejei u
300€H.



Koarymnsus.

CuHepesuc.

B dext Tunpans.

Jabopamopnsie onvims:

IlpuroTtoBnenre cyclieH3MW KapOOHaTa KalbOWsg B  BOJIE.

IlomydeHre SMyNBCHM MOTOpPHOTO Macna. (O3HakoMileHWe ¢o

CBOHCTBAM JUCIEPCHBIX CHCTEM.

Ilpohunwvubie u npogeccuonarbno 3Hauumble 3nemenmst cooeprycanun. llonspuocts
CBA3M U IOJAPHOCTE MoJeKyssl. Kongencauus. Tekydects. Bosronka. Kpucrammsanus.
Cybmumanust u jecybnumanys. AHomanuu ¢uzndeckux cBoierB Boawl. Kupkue
KpUCTAINBL, MPWHEpansl W TOPHBIE TOPOXBI KaK IPUPOAHBIE CMECH. OMYIECHM M
CYCII€H3UH. 301 (B TOM UHCJIe adpo30iH) U remu. Koarymsimus. Cunepesuc.

1.4. Booa. Pacmeoput. Inekmposumuseckas OUCCOyUayua

Boxa. Pacrsopsl. PacrBopenne. Bona xak pacTBopuTeldsb. PacTBOpUMOCTH BELIECTB.
HacelieHHbIe, HEHACHIILIEHHBIE, IEPECHIIEHHEIE PACTBOPBL. 3aBHCHMOCTE PACTBOPHUMOCTH
ra30B, KUJKOCTEH U TBEPABIX BEILECTB OT PA3THIHBIX (PAKTOPOB.

MaccoBad 10J1st PACTBOPEHHOTO BEIIECTBA.

JIIEKTPOTHTHYECKAA AHCCOHHALYS. INEKTPOITATHL u HEBJIEKTPOUTEL.
DNEKTPOIMTAYECKAs AUCCONMAMst. MeXaHnu3Mbl 3IEKTPOIUTHYECKON THCCOLUHMAIIMY NS
BEIIECTB € Pa3JWYABIMM  TUIIAMU  XUMHYECKOH CBasH. luapatupoBaHHble U
HETHAPATHPOBAHHGLIE HOHBL. CTENEHb BIEKTPOIIMTHYECKOH auccounanuu. CUinbHBIE N
cnadwle 31eKTpoNkTEL. OCHOBHBIE TOMOKESHUSI TEOPUH JIEKTPOTUTHUECKOH AUCCOIMAIIUH.
KHCITOTEI, OCHOBaHUS U COMU KaK 3ICKTPOJTHTEL.

Hemoncmpanuu

PacteopuMocTe Bemects B Boje. (CoOMpaHue Ta3oB METOIOM

BLITECHEHUS BoAbl. PacTBOpeHUE B BoJie CepHOMN KUCIIOTHL U coei

amMmoHmsl.  OOpasusl  KpUCTalUIOTHApParoB.  M3rotosnenue

THTICOBOM TIOBSI3KH.

HcnbITaHue pacTBOPOB UIEKTPOJIUTOB M HEBISKTPOIUTOB HA TPEAMET ITHCCOIHALIUH.
3aBHCHMOCTD CTEMEHH BIEKTPONUTHUSCKON IMCCONMANNY YKCYCHON KUCIOTBI OT pas-
OaBJIeHHs pacTBopa.

JBrxenue OKpalleHHbIX HOHOB B BJIEKTPHIECKOM I10JIE.

lIpuroToBienye KECTKOU BOABI M YCTPAHEHHE €€ XECTKOCTH.

HMouwTEL

O0pa3iel MUHEpaNbHELIX BOA Pa3INIHOTO HA3HAYCHHUS.

Ipaxmuueckoe 3anuamue

IIpuroroBnenue pacTBopa 3aaHHON KOHLICHTPALIHH.

IHlpodhunsusie u npopeccuonanoro 3nauumste remenmt codeprcanusn. Pactsopenue
Kak  Qu3HKo-XuMH4eckuil npomecc. Temnossie 3h¢EeKkTbl OpM  PACTBOPESHUM.
Kpucrannorunparsl. Pewienue 3aad Ha MaccoByKO IO PaCTBOPEHHOTO BelecTsa. [Ipu-
MEHCHME BOIBI B TEXHMYECKUX LEIAX. JKEeCTKOCTh BOABI M CNIOCOOBI ee yeTpaHeHus. Mu-
HEpPaNbHBIC BOJLL.
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1.5. Knaccuduxanuus Heop2aHudeckKux coeOunenuil U ux ceoticmea

Kuneaorel U ux cBoiicTBa. KHCIOTBI Kak 3M€KTPOJHTHI, MX KNacCH(PMKAUWA MO pa3s-
NMYHBIM TIPH3HAKAM. XHMHYECKME CBOMCTBA KUCIOT B CBETE TEOPUH DICKTPOIUTHUCCKOH
nuccotmanmy. OcoGeHHOCTY B3aUMOEHCTBHS KOHLUEHTPUPOBAHHON CepHON M a30THOM
KUCIOT ¢ MeTaliaMu. OCHOBHEIE CTIOCOOB! ITONTy4EeHUs KHCTOTHL.

OcHoBasusi 1 UX cBoiicTBa. OCHOBaHMA KaK 3JICKTPONUTEL, MX KnaccHpuKauus no pas-
NAYHBIM [IPU3HAKAM. XMMHUYECKUE CBOMCTBA OCHOBAHWK B CBETE TEOPUH 3JICKTPOJIMTHHE-
CKOM IHCCOLMANNHM. Pa3noikeHWe HEpACTBOPUMBIX B BoJe OCHOBaHMH. (OCHOBHEIE
crocoGhl MOJyUIeHHs OCHOBaHWH.

Coau M ux cpoiicrBa. Comy Kak 3neKTponuTel. Comu CpelHMe, KHCIABIC H OCHOBHBIC.
XUMHMUecKHe CBOWCTBA COJNIEH B CBETe TEOPHM BIIEKTPOIHTHYECKOM JHUCCOIMalUy.
Cnocobnl nonydeHus coneit. ' uaponus conei.

Oxcuanpl ¥ X cpoficrea. Coneofpasyromue u Heconeobpasyromme okcuasl. OCHOBHBIE,
am(OTepHble W KHUCIOTHBIE OKCHABL 3aBUCHMOCTH XapaKTepa OKCHAA OT CTCHEHH
OKHCIIEHHS 00pa3ylollero ero Merania. XUMHUecKHe CBOHCTBa okcuaoB. Ilomyuenue
OKCHJIOB.

Hemoncmpayuu

BaaumoaeiicTBUE a30THON Y KOHUCHTPHPOBAHHOW CEPHOM KHMCIOT ¢ METAJUIAMMU.
[openue docdopa ¥ pacTBOpeHHe NMpOAYKTa ropeHns B Boje. llonyuenue u CBOHCTRA
amborepHoro rugpokcuaa. HeoOpatumplii runponus kapouzaa xansuusd. OOpatnMbii
TUAPOIIN3 cojledl pasnuvHOro THIA.

Jlabopamoprote onvinet

HcnpiTanne pacTBOPOB KUCIOT UHIUKATOPAMH.

BzauMozelcTBYE METAILIOB ¢ KUCIIOTAMU.

B3auMoaelicTBHE KUCIIOT ¢ OKCUAAME METAJLIOB.

B3arMoaelicTBHE KUCIOT ¢ OCHOBAHUAMU.

BzaumoneicTBiE KHCIIOT C COJISIMHU.

HicnpiTaHne pacTBOPOB HIENOYEH HHAUKATOPAMHU.

B3auMozelcTBIE IIEIIOUEHN € COIAMU.

PaznoxeHre HepaCTBOPUMBIX OCHOBAHHUH.

BzaumoneiicTBue coleil ¢ MeTaJllTaMH.

BzauMoAeHCTBHE CONEH OPYT ¢ APYTOM.

['uaponus conel pasnuuIHOrO TUIIA.

Ipopunsuvie u npogeccuonanvHo 3nauumvie 31emenmbvt codepxucanun. llpasuna
pasbapnenns cepHOW KucnoTel. Vcnons3oBaHUe CEPHOM KHUCHOTHL B IPOMBILIIEHHOCTH.
Enxue menouy, UX UCIIONB30BAHKWE B IIPOMBIIINIEHHOCTH. | allieHas 1 HeralneHas U3BecTb,
UX TpUMeHEeHHE B cTponTenscTie. [uc u anebactp, runcosanue.

[HousTue o pH pactsopa. KucnortHas, wenoyHas, HeUTpanbHas cpejia pacTBOPOB.

1.6. Xumuueckue peakyuu

Knaccupukaunss XUMAYECKHX peakumil. Peaxiun CcoequHEHMs, pa3loKEHNs, 3a-
MelneHnsa, obMeHa. Katanmutudeckue peakuud. OOpartumple B HeoOpaTHMBIE PEaKI(HH.
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[OMOTeHHbIE ¥ TETEPOreHHbIe peaklUU. JK30TCPMUUECKHE H SHIOTCPMUYECKHE PCAKIHH.
Tennoroii adbekT XUMUUSCKHUX peakuuil. TepMOXUMHAYECKHE YPaBHEHNA.
OKHCJIUTETbHO-BOCCTAHOBHTEIbHBIE peakuun. Ctenens okucieHus. OKWCIUTENb H
ROCCTaHOBNeHMe. BOCCTAHOBUTENb U OKHCIieHHE. MeTo I 3IeKTPOHHOTO bananca s co-
CTARNCHNS YpaBHEHHUH OKHMCIUTEIBbHO-BOCCTAHOBUTENEHEIX PEAKIIUH.

CKOpOCTh XHMHYECKUX peakuuii. [ToHsTHEe 0 CKOPOCTH XMMHYECKHX Peakini. 3aBUCH-
MOCTh CKOPOCTH XHMMYECKHX peakuuil oT paznu4HbIX GaKTOpoB: IPHPOABL pearupyomux
BEIIECTB, WX KOHIICHTPALFHM, TeMIepaTyphl, HOBEPXHOCTH COMPUKOCHOBEHUS U
HCTIONTB30BAHNS KATAIM3aTOPOB.

O0paTUMOCTL XMMHYECKUX peaknuii. O6paTuMbie © HEOOPATHMBIC peaklny. XuMuie-
CKOE PaBHOBECHE U CIIOCOOEI €10 CMEIEHUS.

Jemoncmpanuu

[TpuMephl HEOGPATHMBIX peakiuil, HIyIHX ¢ 06pa3oBaHueM OCaKa, Fa3a UM BOJBL
33aBHCHMOCTE CKOPOCTH PeaKLUK OT PHPOABI pearupyIoIHX BEIIECTB.

B3alMoeHCTBYE PACTBOPOB CEPHOR KHCIIOTH C PAacTBOpPaMU THOCy/b(ara HATpUs pas-
JHIHOM KOHIIEHTpAallili U TeEMIIEPaTyphl.

Mogeap KHITALEro CJIos.

3aBACHMOCTE CKOPOCTH XMMHYECKOM peakiuy OT IPUCYTCTBHUS KaTald3aTopa Ha npuMepe
Pa3mOKEHAS TEPOKCHiA BOAOPO/A ¢ NOMOLIBIO IMOKCHA MapraHia U KaTanasbl.

Moens 35eKTponu3epa.

Mozens WIeKTPONU3HON BaHHB! JUIS [TOJyYEHUS aIOMUHKA.

Moenes KOJIOHHbBI CHHTE3a aMMHUaKa.

Jlabopamopusie onvimot

Peakmust 3aMelleHus MU JKelIe30M B pacTBOPE MEAHOTO KYIIOPOCa.

Peakiun, uaymue ¢ odpa3oBaHuEM OCaika, raza Wil BOIK.

34BHCHMOCTH CKOPOCTH B3aUMOAEUCTRHS CONSHON KUCIOTHl ¢ METAIUIAMHK OT UX IIPHPOJIBL.
3aBUCHMOCTL CKOPOCTH B3aMMOACHCTBUS IIMHKA C COJSHOH KHCIOTOH OT €€ KOHIICH-
TPaLMH.

3aBUCUMOCTE CKOpOCTH B3aumojeicTeys okcuia Menn (I1) ¢ cepHoll KHCIOTOH OT TEM-
NepaTypElL.

Hpogunvuvie u npogpeccuonansuo 3nauumsie 3remenmnt codeprcanun. llondarne ob
SMEKTPONIH3E. DJEKTPOJU3 PACIUIABOB. JNEKTPOIH3 PACTBOPOB. JJIEKTPOINTHIECKOE
noliydeHHe aTioMuHUA. [IpakTHyeckoe IpUMEHEHHE SJIEKTpOTu3a. [ allbBaHOMIACTHKA.
["ansBanocTerus. PaduHupoBaHue LIBETHBIX METANIIOB.

Kartanus. ['oMoreHHele M reTeporeHHble kKatanusatopsl. [Ipomoropsl. Karamuruveckue
aa61. UTHTHOUTOPEL.

IMpou3BoACTBO aMMHAKa: ChIphe, araparypa, Hay4Hble IPUHIUIEL

1.7. Memannnt u Hemema/Lib

MeTamibl. Oco0eHHOCTH CTPOEHHS aTOMOB M KpUCTAmnoB. MU3KMUecKue CBONHCTBA Me-
TaluioB. Kiaccrpukauus MeTauloB IO pazIvvyHbIM NpuU3HakaM. XMMHUYeCKHe CBONCTBA
METAIOB. EKTPOXUMHUCCKUH Psijl HANPSXXEHUH MeTaluloB. MeTauoTepmust.

O6mue cnocobwi monyuenus metawios. [loHsTue o metamnypruu. Ilupomeramtyprus,
THAPOMETAUTYPTHA 1 3yIeKTpoMeTauyprusi. Criasbl YEPHBIE M IBETHEIE.

12



Hemeranasl. OcobeHHOCTH cTpoeHUs aToMOB. HeMeTtannsl — npocThie BelecTBa. 3aBu-
CUMOCTb CBOMCTB TIallOTEHOB OT HX TOJNOXKEHMS B TEPUOAMYECKOH CHCTEME.
OKHUCIUTENBHBIE U BOCCTAHOBUTENEHEIE CBOMCTBA HEMETAINIOB B 3aBUCHMOCTH OT KX
TIOTIOKEHMS] B PANY WIEKTPOOTPULIATETHFHOCTH.

Hemoncmpauuu

Konnexuns Metanios.

B3auMoOeHCTBUE MeETamIoB ¢ HEMETalUIaMU {(Keles3a, LMHKA U alIOMHHUS C Cepol,
aIMOMUHUSA C HOJIOM, CYPBMEI C XJIOPOM, TOPEHHUE JKeTe3a B XJIope).

I'openue mMetamios.

ATIOMHUHOTEPMHSL.

Konnekuua nemeramnos. ['opeHHe Hemetamnos (cepwl, Qocdopa, yris). BeiTecHeHHe
MeHEe aKTUBHBIX FaJJOT€HOB U3 PacTBOPOB UX CONEH 0oJNiee aKTUBHBIMH IaJIOT€HAMHU.
Mopnens NpOMBIIIUIEHHOM YCTaHOBKU AJiS1 TIPOHU3BOJICTBA CEPHOH KHCIOTEH. Mojaens neuu
ALt 00XKHTa W3BECTHIKA. KOLIeKIy MpoLyKIHH CHITHKATHON NPOMBIIILIEHHOCTH {CTEKa,
(papgopa, PasHca, HeMeHTa Pa3TUIHLIX MAPOK K Ap.).

Jabopamopreie onvimer

3aKanka U OTITyCK CTaJTH.

O3HakoMIIeHHE CO CTPYKTYPaMU Ceporo u Heoro ayryHa.

PacnoznaBanue pyn xenesa.

Ipaxkmuueckue sanamus

Ionmy4erue, codupanue H pacrio3HaBaHUE ra308B.

Pelenre skCIIepIMEHTANBHBIX 33134,

IIpopunvrsie u npocpeccuonanvio 3nauumele 31emenmpr codepricanus. Kopposus
METAJITIOB. XUMMYECKas U JJIEKTPOXUMUYECKAsA. 3aBUCHMOCTH CKOPOCTH KOPPO3UM OT
YCIOBHH OKpyxaromew cpelpl. Knaccudukanus KOppo3WH METANIOB [0 Pa3idYHbIM
npu3HakaM. CrocoOsl 3alllUTEl METAIUIOB OT KOPPO3UH.

Ipou3BOACTBO UyryHa ¥ CTaJH.

Iomyyenne HemeTamIoB QPakilMOHHON MEPErOHKOH KHAKOrO BO3AYXA U HIEKTPOIH3OM
PacTBOPOB MM PacIUIaBOB 3ESKTPOIHTOB.

CunuKarsas IpOMBIIWIEHHOCTD. [IPOU3BOICTBO CEPHOM KUCIIOTEI.

2. Oprannyeckas xumMmusa

2.1. Ocnognbie nOHAMUA OP2ARUYECKOU XUMULL U MEOPUA CIMPOCHUS
OPZAHUUECKUX COCOUHEH U

[Ipeamer opranmyeckoil xumun. IIpHpogHbIe, HCKYCCTBEHHBIE U CHHTETUYECKUE Opra-
HUYECKHE BelecTBa. CpaBHEHNE OPraHUYECKUX BEIECTR ¢ HEOPTaHUYECKUMH.
BanenTtHocTs, XuMu4eckoe cTpoeHHe KaK NOPSAOK COeOUHEHHs aTOMOB B MOJIEKYIBI [10
BAJIEHTHOCTH.

Teopun cTpoenus opranudeckux coeauHendii A.M.Bytrieposa. OcHoBHbIe
TIONOXEHMS TEOPHUH XUMHYECKOIO CTpocHHA. M3omepus u wu3oMephl. XUMHYECKHE
GOpPMYIIBL H MOJICSTH MOJIEKY)l B OPraHMdecKol XUMHUH.
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Kaaccuduxkanns opraHHdecKHX BemlecTB. Knaccubukauus BelIECTB NO CTPOSHHIO
YIIIEPOAHOTO CKeNeTa ¥ HANMIMIO (yHKIHOHANBHEIX Tpynil. ['omonoru u romonorus. Ha-
yaja nomeHxnatypel [UPAC.

Knaccudnkauus peakumuii B oprannIeckoil XuMuH. Peakiuy NpHCOETWHEHNS (THAPH-
pOBAHMA, TANOTEHMPOBAHWA, THApataluu). Peakuuu oOTWIENUeHus (IerHIPHPOBAHHS,
JETUAPOTaloreHUPOBaHMSI, HeruIpaTaLyn). Peaknuun  3ameineHus.  Peaxnuu
U30MEPUBALIUN.

Hemoncmpanuu

Mozenu MoNeKyJl TOMOJIOTOB ¥ W30MEPOB OpraHMYecKHX coefuHeHHi. KauecTBeHHOE
oOHapyXeHue YIIepoa, BOAOPOIA | X10pa B MONIEKYNax OPraHuYecKuX COeTUHeHNH.
Jlabopamopnstiit onvim

Hsrortosnenye Mo/ ieneii MOJNIEKYIl OpraHUIECKUX BE1UECTB.

Hpodunsusie u npoheccuonansHo 3HaAUUMbIE INEMEHMbL coOepHcanun. TIoHsATHE O
cybeTpate U peareHte. Peaknuy OKUCIEHHA M BOCCTAHOBJCHUS OPraHUYECKUX BEINECTB.
CpaBHenue KIaccU(GUKALINY COSNMHEHUH 1 KnaccH(UKALMY peakuui B HeOpraHu4eckon
Y OpTaHHYeCcKON XUMHH.

2.2. Yzneso00pooet t ux npupooHbie HCHOMRUKU

AJIKanbl. AIKaHbi: TOMOJOTHYECKHI psl, H30MEPHS M HOMEHKIATypa AaliKaHOB.
XUMHUECKHEe CBOMCTBA ANKaHOB (MeTaHa, 3TaHa). TOpPEHHe, 3aMENEHUE, DasIoKeHHe,
nermmpuporanue. [ [ppuMeHeHMe alKkaHOB Ha OCHOBE CBOWCTB.

AJNKenBl. DTMIEH, ero IolydeHne (AeruJpUpOBaHWEeM »3TaHa, IelloJMMEpU3alliel
[ONUITHIEHA). [ OMONOrHUECKUi pAl, H30MepHs, HOMEHKIIATYpa AlKeHOB. XHMHYeCKUe
CBOMCTBA 3TUJIEHA: TOPEHWE, KAueCTBEHHBIE peakuuy (odeciBeurBaHie OPOMHON BOIBI U
PACTBOpa MMePMAHTAHATA KaJlus), THAparaius, nonuMepusauus. [IpuMereHe sTileHa Ha
OCHOBE CBOMCTB.

JueHbl H kay9yKu. IToHSTHE O MeHAX KaK YIICBOLOPOAAX C ABYMsS JBOMHEIMH CBA3SIMHU.
ConpsokeHHble THeHbI, XUMHUYeCKue CBOWCTBa OyTamueHa-1,3 u usompena: odecuse-
yrBaHue OpOMHON BOABI M NojiuMepu3auud B Kayuyku. HatypanbHbIl W CHHTETHYECKHE
Kayuyku. PesuHa.

Ankuabl Anermien. XuMuuecKHe CBOHCTBA alleTHUNEHAa: TopeHue, 00eCLBEUMBAHHE
OpOMHOM BOJIBI, TPHCOSAMHEHUH XIOpOBOAOPOJAa U ruaparauns. [IpuMerHeHwe aleTHiIeHa
Ha OCHOBE CBOMCTB. MeXKIaccoBas U30MEPHA ¢ AlKaJUCeHaMH.

Apenbl. Benzon. Xumuueckue cBolicTBa OeHzoNa: TOpEeHHE, PeaKUMH 3aMelleHus (ra-
JIOTeHUpOBaHUue, HUTpoBaHue). [ IpuMeneHre OEH30/1a Ha OCHOBE CBOWCTB.

[IpupoaHbIe HCTOMHUKH YIJIeBOAOPOAOB. [IpUpOAHEIN ra3: cOCTaB, NPUMEHEHUE B Ka-
YEeCTBE TOTLIMBA.

Hedts. Coctas u nepepadotka Hed 1y, [leperonka nedgru. Hedrenponykrs.
Hemoncmpanyuu

I'openune MeTaHa, TUICHA, AUETUIICHA.

OrHoleHWe MeTaHa, ITWICHA, alleTWIeHa | OeH30J1a K pacTBOpaM NepMaHraHaTa Kajius U
OpoMHOH BoOJE.

[Monyyenme STUNEHA peaklMed ASTWApATaldU 3TAHONA, AUETUIEHa — TUAPOIU30OM
xapbuja KaneIys.
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PasznoxeHue KayuykKa [PV HArpeBaHWM, MCIBITAHAC NPOXYKTOB PAa3JIOKEHMST HA HE-
TIPeNCIBHOCTD.

Konnexups obpasuos Hedgru 1 HedprempoaykroB. Komnmeknus «KameHubpit yrois u
IIPOIYKITHSI KOKCOXUMHHECKOTO IIPOU3BOACTBAY.

Jdabopamoprsie onvimoi

(O3HaKoMITeHHE ¢ KOJUTeKIel 06pa3nos HeGTH i IPOAYKTOB €€ nepepaboTKu.
O3HAKOMIIEHKE C KOJIEKIMEN KAYTYKOB U 00pa3liaMy N3/IENUI U3 PE3HHEL.

Ipopunsuste u npopeccuonanvno 3nauumvie dnemenmol codepycanus. llpapuio
B.B.Mapxosuukopa. Knaccuduxanus u HasHadeHHe Kaydykos. Kiaccuukanma u
HasHaueHue pe3rH. BylKkaHU3ausg KayqyKa.

[TonyueHye auEeTWIEHA MUPOIM3OM METaHa M KapOuWAHBIM criocoboM. Peaknusa II0-
JIMEpH3aliy BUHUIXopraa. [IOMBYHUIXIOPUL M €ro nprMeHeHue. Tpumepusauus
alieTUIeHa B OEH30.

[Toustue 06 skcTpakuud. BoccraHosienue HUTPOOEH30MA B aHWIMH. ['OMONOTHYECKHH
paz apesos. Tonyon. Hurposande tonmyona. TpoTuiL.

OcHOBHBIE HAMIPABIEHUS POMBIIUIEHHON NepepaboTKX IPUPOJHOTO rasa.

[TonyTHEIA HeDTAHOM Ta3, ero repepadoTKa.

[Ipoiiecchl MPOMBILITEHHOH MepepaloTKu HedTH: KpeKuHr, pudopmutr. OKTaHOBOE
YHC)I0 OCH3WHOB U LIETAHOBOE YHUCIO AU3ENBHOIO TOIIHBA.

KokcoxuMuueckoe IPOH3BOACTBO H €ro MPOIYKIHS.

2.3. Kucnopoocooepcauiie op2aHU4ecKUe COCOUHEHUA

Cnnptel. [onydenne sTanofa OpOKeHHEM IIIIOKO3Bl ¥ HApatauued sTuiieHa. [uapok-
CUIILHAs IPYMIa Kak GyHKIUoHANTbHas. [IoHsITHE O npeeNbHBIX OJHOATOMHBIX COMPTaX.
XuMudeckue CBOMCTBA HTaHOMA: B3aUMOAEHCTBIE ¢ HaTpreM, 0Opa30BaHue NPOCTHIX H
CIIOKHBIX 3QHUPOB, OKKCIeHMe B anpierua. [IpuMeHeHHe 3TaHONa Ha OCHOBE CBOKCTB.
AJIKOTOJIU3M, €T0 MTOCHEeACTBUS ISt OPTaHN3Ma YeNOBeKa U IIPEAYIIPEXKIEHUE.

I'MuIepuH Kak TPenCcTaBATENb MHOTOATOMHBIX CIHUPTOB. KauecTBeHHas peakims Ha
MHOT0aTOMHBIE criupThl. [IpruMedeHne rmunepusa.

Denoa. Ouznueckue W XUMUYECKHE ¢BolicTBa (eHonma. BzawmmHOe BNUAHME aTOMOB B
MOJIEKyJIe (peHONa: B3aUMOIEHCTBYUE ¢ THAPOKCHAOM HATpus 4 a30THOH kucnorod. Ilpu-
MeHeHUe (eHoNa Ha OCHOBE CBOMCTB.

Aabpermanl. [lonsarve o6 anpaerugax. AnpferufHas TPynna Kaxk (yHKIHOHAIbHAS.
PopManbIeru] U ero CBOUCTRA: OKUCIEHNE B COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAHOB/IE-
HHME B COOTBETCTBYIOIIMH crupT. [fonydeHune anbaeruioB OKUCIEHUEM COOTBETCTRBYHOHMIMX
cipToB. [IpuMenenue GopManbsaeraia Ha OCHOBE €0 CBOMCTB.

Kap6ouossie kneaoThl Tlonstre o xapboHOBEIX Kucnorax. KapGokcunpHas rpymnna Kak
¢yHKIMOHATbHAA, [OMONOTHUYECKHHA pAn MpelelbHBIX OJHOOCHOBHBIX KapOOHOBbBIX
KACAOT. [lonyuenue KapOOHOBHIX KHCIIOT OKHUCJIEHWEM IBACTHAOB. XHMHYECKHEe
CBOMCTBA YKCYCHOU KUCHOTHI: ODIIME CBOMCTBA ¢ MHUHEPAJILHLIMU KHUCIOTAMH U PeaKIlng
yTepudu-kanuu. | [pumeHenyie yKCyCHON KHACIOTbL Ha OCHOBE CBOMCTB. Bhicnine JKUPHBIC
KHCTIOTHI Ha TIPAMEPE NMATBEMUTHHOBON U CTeapUHOBOM.

Caoxupie >Qupsl ¥ xupbl. [lomydeHAe CIOKHBIX 3(UPOB peakiyedl Tepu(UKalii.
Cnoxuple 3QHpPEl B pupoJie, UX 3Hadenne. [IpuMeHeHUe CIOXKHBIX 3(UPOB HA OCHOBE
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cBocTe. JKupel kak cioxuble >dupsl. Kimaccupuxanmsi )KupoB. XUMUUECKHE CBONMCTBA
HHPOB: TUAPOINU3 M TUIAPHPOBaHHE XUIAKWUX XUPOB. lIpuMeHeHUe >XHPOB Ha OCHOBE
cBo¥icTs. Muina.

Vraepoanl. Yrnesoanl, Ux Kraccudukauus: MoOHOCaxapuasl (rmokosza, (pykrosza),
JAcaxapyuabl (caxaposa) ¥ Monucaxapuibl (KpaxMai u HelUIiio3a).

I'moxoza — BemecTBO ¢ ABOMCTBEHHOH (PyHKIMEH — anbAerHI0CTUMPT. XHMHUECKHE
CBOWCTBA TIIOKO3BL OKHCIICHHE B TIIOKOHOBYI) KHCJIOTY, BOCCTZHOBIEHWE B copOuT,
cnuptoBoe OpokeHue. [ IpuMEHEHHe NIIOKO3EI HA OCHOBE CBOWCTE.

3HaueHHUE YIIIEBOJOR B KUBOH IpUpoAe ¥ KU3HM 4elloBeKa. [IoHATHE O peaKuusaX TOJH-
KOHJEHCALMY U THAPONU3a Ha [IPUMEpEe B3aNMOIPeBPaLlleHUN: TITII0K03a» MoNHcaxapul.
Hemoucmpanuu

OxucneHue cnupTa B abJACTHA,

KauecTtBeHHsle peakliiii Ha MHOTOATOMHBIE CITUPTHI.

PactBopumocTh (ieHONAa B BoAe Ipu OOBMHOM TemrmepaType U HArPEeBaHUH.
KavecTBeHHBIE peakliMy Ha (PeHo.

Peaxiius cepeOpsHOro 3epKana anbiaeruoB U TIIIOKO3EL.

OxycnieHre anbIeru/ioB U INIIOKO3Bl B KUCIOTY ¢ MOMolplo rrapokenaa Meau (1), Ka-
4YeCTBeHHAs peaxuus Ha Kpaxmail. Konnexuus s>dupHbIX Macen.

Jlabopamopnsie onvimet

PacTBOpeHHE IMUleprHa B BOJIE ¥ B3aUMOAEHCTBHE ¢ THApokcraoM Mexu (I1).

CBoONCTBa YKCYCHOK KHCIOTEL, 00IIHE CO CBOMCTRAMH MUHEPATBHBIX KHCJIOT.
JoKa3aTebCTBO HEMpPeneIbHOTO XapaKkTepa KUAKOro XKUpa.

BsauMoneicTBrE MIIOKO3B! U caxaposs! ¢ ruagpokcuaoM Meau (11).

KavecTBeHHasI peakiiys Ha KpaxMall.

Hpoguibnsie u npogheccuonanvno 3nauumsle ieMmenmpt cooeprcanus. MeTUTOBEIN
CIIUPT K €r0 MCIONB30BAaHNWE B KAUECTBE XMMUUECKOTO ChIPhS. TOKCHTIHOCTh METAHOMA U
IPaBMiIa TEXHUKHU Oe30MacHOCTY TIpH paboTe ¢ HUM. DTUJICHITIUKOND U €T0 PHMEHEHVE,
TOKCHYHOCTE STHICHITIMKONS U [PaBUia TEXHUKH 0e30TacHOCTH npH paboTe ¢ HUM.
Ilonydenune denona U3 IPOAYKTOB KOKCOXMMUYECKOTO TIPOU3BOACTBA H U3 DEH30A.
IomuxonneHncanus ¢opmanpreruga ¢ deHonoM B (heHOTOQOPMANbISTHAHYIO CMOJY.
Anetansaerua. IlorsTHe 0 KeToHax Ha npuMmepe areToHa. [IpUMeHeHWe aueTOHA B TeX-
HHKE U NPOMBILIIEHHOCTH.

MHoroobpasie KapOOHOBBIX KHCIOT (IIaBeNieBOH KHCIOTHL KaK JABYXOCHOBHOM, aKpuIio-
BOH KHCJIOTEI KaK HepeaenbHoU, OeH30HHOR KHCAOThI KAK apOMaTHIECKOH ).
IinenkooOpasytomue macia. 3aMeHa JKHPOB B TEXHMKE HEMUINEBBIM ChIpbeM. CHHTe-
TUYECKHE MOIOIUME CPeACTRa.

Monounoxucnoe 6poxenue rmokossl. Kucrnomonodnsie npoayktol. CHocoBaHme Kop-
MoB. Hurposanne nemmonossl. [TupokcniuH.

2.4. Asomcodepycanue opzanuyeckue coeourienun. Ilonumeput

Amuubl. Iloustue o6 aMuHax. AnudaTHdecKHe aMHHBI, WX KIaCCH(PUKAIUA U HOMEH-
Knarypa. AHUIMH KaK opraHudeckoe ocHoBaHue. [lonydenne aHuiIMHa H3 HATPOOEH3OMA.
lIpyMeHeHHe aHUIIWHA Ha OCHOBE CBOMCTB.
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AMHHOKHCIOTBL. AMUHOKHCIOTEL KaK aM(OTepHBIE TU(QYHKIMOHAILHEIE OPTaHu4eCKIe
COeqUHEeHNA. XMMHUECKHe CBOMCTBA aMMHOKHUCIIOT: B3aMMOJEHCTBUE ¢ ILENOYaMHY,
KHCIOTAMH Y ApPYF ¢ JpyroM {peaknus nonvkoHaeHcauun). IlentuaHas cBasp U
nonunenTUsl. IIpuMeHeHe AMUHOKUCITOT HAa OCHOBE CBOMCTB.
Benku. Tlepprunas, BTOpHYHAs, TPETHYHAS CTPYKTYpBI OenkoB. XHUMHUYECKHE CBOHCTBA
feTKoB: rOpeHHe, AeHaTypaLus, THAPOIN3, LIBETHBIE peakliH, bronornyeckne GyHKIIN
OenKoB.
Ioaumepnl. Benky 1 nonucaxapuasl Kak GHONONAMEDEIL.
Inacrmacenl. [lonydeHre nonuMepoB peakuueid MOIMMEpPU3aliy 1 DOJTUKOHACHCAlHK.
TepMOTUIACTHYHEIE W TSPMOPEaKTHBHEIE IacT™Maccht. IlpeacraBuTeny macTMace.
Boaokna, ux kiaaccudukannus. [lonydenre Bonokod. OTAenbHEE NPEICTABUTETH XH-
MUYECKIX BOJOKOH.
Hemoncmpanuu
BzaumoneiicTBUe aMMHaKa U aHWIMHA ¢ CONSIHOU KHCIIOTOMH.
Peaxupns anunusa ¢ OpoMHON BOJOM.
Jloka3aTeNbCTBO HANMYUS (PYHKLUOHAIBHBIX TPYIIN B pacTBOpax aMUHOKHUCIIOT.
PactBopeHne 1 ocaxeHUe OEJIKOB.
L{eeTHBIC peaKUH OCIIKOB.
['openne nTH4bETO NIEPa U HIEPCTAHON HHUTH.
Jdabopamoprsie onvimel
PactBOpenne 6enkoB B BOJE.
QO6napyxeHye 6eTKOB B MOJIOKe B MSICHOM OyJIBOHE.
Jenatypauus pacTsopa GefKka KypHHOTO siflia CIIHPTOM, PACTBOpaMH COJNCH TsUKENbIX
METAJIJIOB U [IPU HArPEBAHUM.
Ipaxmuueckue 3anamusn
PenieHue >KCIIEPUMEHTANBHBIX 3a1a9 Ha HACHTH(MUKALMIO OPraHiYeCKHX COEAUHEHHUH.
PacroznaBaHue I11acTMacC U BOIOKOH.
Hpogwivnvie u nPoPeccUORANBHO 3HAUUMbIC IIEMEHMbL  COOEPHCAHUA., AMu-
HOKampoHOBast kuciota. KampoH Kak MpeACTaBUTENlh IIOJMAMHIHBIX  BOJIOKOH.
Wcnonp3oBaHue  rMAPONM3a OenKoB B IPOMBIINUICHHOCTH.  [lONMBHHHIXNOPUA,
nonutetpabropstiiie (tednon). DeHonodopMapaeTuaHbie IIacTMacchl. Llemrynonn.
[TpoMBITIIIIEHHOE HPOU3BOICTBO XMMHYECKUX BOIIOKOH.
Temut pepepamos:

¢ lcropus MmonyvdeHus U IPOU3BOACTBA AIFOMUHUI.

¢ DIEKTPONUTHYECKOE [TOYUECHUE U Pa(PUHUPOBAHIE MEIN.

o Kusun u nestensHOCTh [. J[3BH.

e Ponb METANIOB B HCTOPHHU HENOBEUECKOH IMBHNM3aly. HMcTopus oTedecTBeHHOM

qepHOM MeTamtypriuu. CoBpeMeHHOE METAILTYPIrHIeCKoe MPOU3BOACTBO.

L I/ICTOpHH OTEYeCTBCHHOMN ]_lBETHOfi MCTAIIYPIHUH. Ponr MeTannoB W CHIABOB B
HaY4YHO-TEXHUHECKOM TIPOTrPecCe.

Kopposus MeTamioB U CrI0COOB! 3aIlMTEL OT KOPPO3HUH.
UrepTHBIC 1IN 0JIarOPOIHBIC ra3hl.

Poxaarolnye coJii — TajlOTCHEI.

Hctopus IIBEACKOHN CIIMUKMU.
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Hcrtoprs BOZBHUKHOBEHUSA U PA3BUTHS OPraHUYECKON XUMUH.
Knznub u gestenbHocTs A. M. bytneposa.
BuranusMm u ero xpax.

PoJib OTEUeCTBEHHBIX YYCHEIX B CTAHOBICHUH U Pa3BUTUM MUPOBOH OpTaHMYECKOMH
XUMUH.

CoBpeMeHHBIE [IPEACTABNEHNUS O TEOPUH XUMHYECKOTO CTPOEHUSE.

DKOMOruuecKre aclleKThl UCTIONB30BAHUS YIJIEBOAOPOIHOIO Chiphbs.
DKOHOMHYECKHE ACMEKTH MEXIYHAPOAHOIO COTPYAHHYECTBA II0 MCIIONIb30BAHUIO
YIA€BOAOPOIHOIO CBIPBS.

VicTopus OTKphITHST W pa3paboOTKH Ta30BHIX U HE(TIHBIX MECTOPOXKACHHA B
Poccuiickoi Menepaiuy.

XHUMHS yTIEBOJOPOIHOrO CHIPhS ¥ MOst Oy ay1ias Ipodeccus.

VY riieBoAOpOIHOE TOTIUBO, €0 BB U Ha3HAUEHHE.

CuHTETHYECKUE KaYUYKV: HCTOPHUS, MHOI0OOpa3le N MePCIeKTUBEL.
Pe3nHoTeXHMYSCKOE IIPOU3BOACTBO U €r0 PONlb B HayYHO-TEXHMUYECKOM TIporpecce.
CBapouHOe MPOM3BOACTBO U POb XUMHUY YIJIEBOAOPOIOB B HEM.

HedTs ¥ ee TpaHCNOPTUPOBKA KaK OCHOBA B3aMMOBBINOIHOTO MEXKIYHAPOIHOTO CO-
TPYOHUYECTRA.
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TEMATUYECKOE ITTAHPOBAHIKE

[Tpu peasnzarmu CoAepKansg o0Ieo0pasoBaTeIbHON yueOHON JUCHUTIMHEL « X UMHUS»
5 npenenax ocsoenus OIIOUI CIIO na Gase ocHOBHOro o0LIEro 0bpazoBaHus ¢
moNyueHdeM cpeamero ofmero ofpasopanus. MakcumanbHas yueOHas Harpyska
o0yyaronmxcs 1o TpodeccHu 5.01.05 Cpapumk (py4yHOH ¥ 4YacTH4HO
MeXaHU3UPOBAHHOMN CcBapKU (HannaBKH)) CHO TeXHHYSCKOTO npoduns
npodeccuoHanpHoTo o0pasoBaHus -—171 dac, W3 HUX ayIWTOpHasd (0Oa3aTenpHan)
HArpy3Ka 00YYAIOIIMXCA, BKIIOUAs Ha00OpaTOPHEIE OMBITLI ¥ MPAKTUYECKHE 3aHATUA, —
114 9acoB; BHeayIMTOpHAs CAMOCTOSTeNbHAs paboTa — 57 uacos;

TemaTHuecKyMH MIaH

HauMeHOBaHHE Pa3Ienon U TeM Ko-Bo JIT3'| Konutp. | Camocr.
padoThI
4acoB _
paboTsl
O0umiag HeOPraHuIecKad XHMMS
Breenenue 2 - - ]
1. OcHOBHBIE TIOHATHS Y 3aKOHB! 6 - - 3
2. Tlepuomnveckuit 3aKOH a 8 1 1 4
[epuonuueckas cucteMa
XUMBEHCCKMX 3NeMEHTOB
JI.W.MenneneeBa n CTPOEGHHE aTOMA
3. Crpoenue BelIECTEa 10 3 - 5
4. Bopna. PacTBOpEIL 8 - 1 4
DNeKTPONUTHYECKAS AUCCOLHALMS
5. Krnaccuduxanusg HeOpraHU4ECKHX 12 11 - 6
COeIUHEHUN U UX CBOICTBA
6. XUMUUECKHE PeaKuu 14 5 2 7
7. MeTallisl B HEMETAIUIBI 12 5 1 6
Opranuvyeckan XHMHUS
1. OcHOBHEIC IOHSTUS OPraHUYECKOH 8 - 1 4
XHMHBH TEOPUS CTPOCHHA
OpraHu4eCKUX BEIeCTB
2.YrieBooponst U UX IPUPOIHLIE 12 2 i 6
HACTOUHMKH
3. Kucnopoacoaeprkaliye Opranuyeckne 10 5 - 5
COeIHHEHN S

19



4,A30TCOmEPXKANTHE OPTAHUIECKUE 12 5 1 6
coennHeHus. [loguMepsl

Hroro: 114 37 8 57

BHeayIMTOpHAS CAMOCTOATEILHAN padora

TloaroToBka AOKIAN0B, pedhepaTos, 57
WHIUBHIYAILHOTO TIPOEKTA C
MCMOMB30BaHHEM HHPOPMALMOHHBIX
TeXHOMOTU#, u Op.
Hpomescymounan ammecmanun 6 popme ouphepeHyuposannozo squema

XAPAKTEPHCTAKA OCHOBHBIX BUAOB YUEBHOU TESTEJBHOCTHA

CTYJIEHTOB
Conepxanne XapakTepucTHKka  OCHOBHBIX  BHAOB  [eSITEJILHOCTH
0byueHus ¢TYeHTOR (Ha YPOBHE Y4eOHBIX JcicTBHI)

VMeHHe [aBaTh ONpeNe/ICHHE U ONepHpPOBATH CIEAYIOUMMH XUMHYCCKAMH
MOHATUSMA:  BEWIECTBO, XHMHYECKHH  J7EMEHT, aToM, MOJeKyla,
OTHOCHTENbHEIE aTOMHAas M MONEKy[spHAasd MAaccel, HOH, AMIOTPONUI,
M30TOIEI, XMMHUUECKAs CBA3b, OSNEKTPOOTPHUIATENbHOCTh, BaJCHTHOCTD,
CTeTleHh OKHCICHHS, MOJNb, MOIAPHAsS Macca, MOJApHbE  00beM
razoo0pasHbeIX BEINECTB, BEMECTBA MOJIEKYJAPHOrO H HEMOJIEKYJAPHOLO
CTPOEHUsI, PACTBOPEL, JJIEKTPONUT M HEDJIEK-TPOJNT, SNEKTPOIUTHIECKAA
NUCCONMALUS,  OKHCIMTEIb W BOCCTAHOBHTCNb,  OKUCICHHE H
BOCCTAHOBIICHHE, TEIUIOBOM 3(hheKT peakuyu, CKOPOCTh XHUMHYECKOH
PEAKIMM, KaTajiKA3, XHUMHUYECKOS PABHOBECHE, YIUEPOAHBIN  CKEJET,
(byHKIMOHANBEHAS [PYTITIA, A30MEPHS, FOMOJIOTHS

OcHoBHbIE (DOPM}’J'IHPOBaHHe 3aKOHOB COXpaHSHHA MacChkl BCINCCTB U IIOCTOAHCTRA
JARO0HDBI cOoCcTaBa BCHICCTE,
XHMHH YeranoBka HpH‘-IHHHO-CJ'IGILCTBCHHOﬁ CBA3ZM MEXKIOY COOEPNaHHEM O3JTHX

3aKOHOB W HallMCAHMEM XHMHMYeckux (GOpPMYT W ypaBHEHHMH. YCTaHOBKa
IBOJIIOLMOHHOM CYIMHOCTH MEHIEIECBCKON M cOBpeMeHHOH (opMyUpOBOK
mepnoaudeckoro 3axoma J[M.Menneneepa. OOwsicHende ¢$U3IKUCCKOTO
CMBICTIA CHMBOJIMKH NEPHOJHYECKON TaOIHIBEl XMMHYCCKHX 3JIEMEHTOB
J.M.Menneneea (HOMEPOB 3/EMEHTa, MMEPHOAA, [PYIIIBI) M yCTAHOBKA
NPAYHHHO-CIEACTBEHHOH — CBSI3M  MEXIY  CTpOSHHeM  aroMa H
3AKOHOMEPHOCTIMH U3MEHEHHS CROHCTB DIEMEHTOB U 00Pa30BAHHBEIX UMM
BELIESCTB B [TEpHOAax H rpyNIax.

XapakTepUCTHKA NIEMEHTOB ManblX U OOIBIIMX MNEPHONOB TO KX
nonoxennto B Iepuomuueckol cucteme J.H.MeHzaenecea
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OCHOBHBIE TEOPHH
XHMHH

VeTaHOBKA 3aBUCHMOCTH CBOMCTB XHMHUECKHX BEIECTB OT CTPOCHUA
ATOMOB OOpasyJOIIMX HX XHUMHYECKMX 3JIEMEHTOB. XapakTEPHCTHKA
BAKHEHINIX THIOB XMMHYECKWX CBA3eil M OTHOCHTENBHOCTH 3TOH
THTIOJIOTHH.

OO0BScHEeHHE 3aBUCUMOCTH CBOIHCTB BEUICCTB OT WX COCTaBa H CTPOCHHA
KPHCTATHYECKHX PEITETOK.

DopMyIMPOBKA OCHOBHBIX [OMOXKCHHN TCOPHH SIEKTPOTUTHHECKOH
JAUCCOUMAIIMH M XapaKTEPUCTHKA B CBETE 3TOH TEOPHH CBOHCTB OCHOBHBIX
KJACCOB  HEOPTAHMHYECKHMX  coeinHeHnd. DopMyIHpoBKa  OCHOBHEIX

[OJIOKEHHHA TEOPUH XHMUIECKOIO CTPOSHAS OPraHUYeCKUX COCAHHECHHA H
XapaxTepPHCTHKA B CBeTE 3TOM TEOPHM CBOWUCTB OCHOBHBIX KIIAcCOB
OPraHBueCcKUX COCHHEHHMA

Bajkuneiimne
BEINECTBA H
MATEPHAIL]

XapakTepHCTHKa COCTABA, CTPOCHHS, CBOUCTB, DONYYEHUS K IPHMEHCHMA
paxkHeitumx weramios (1A m I A rpymr, amOMUHHA, IKelesa, a B
CCTECTBEHHOHAYUHOM TIpoduIE H HEKOTOPIX d-3MEMEHTOB) M KX
COCAMHEHUM.

XapaxTepHCTHKA COCTaBd, CTPOEHMs, CBOMCTB, MOJYYEHHS U [IPHMEHCHIS
pakmehnnx Hemeramiop (VI A, VIIA, VIA rpynm, a Takke asoTa u
docopa, yraepoga M KPeMHHS, BOJOpOAd) H o MX COCAMHEHHNH,
XapaxTeprcTUKa COCTaBa, CTPOCHHsl, CBOHCTB, IONYHEHHS W [PUMCHCHHSA
BAXKHEMINMX KNACCOB YIJIEBOJOPOXOB (A/IKAHOB, UMKIIOAIKAHOB, AIKCHOB,
ANTKWHOB, APEHOB) M UX Haw(ojee 3HAYHMBIX B HAPOIHOXO3FHCTBCHHOM
wIaHe nOpelcTaBUTENed. AHANOTHYHA — XapakTepHCTHKA BaKHEHIINX
IpeACTaBUTENed APYTMX KIIACCOB OPTaHHYECKUX COCTMHEHHH: METAHOA H
3TAHONE, CIOKHEIX HQHPOB, XUPOB, MBUY, ANBIETUIOB ((POPMATLACTHIOB X
AleTANbAErAAA), KeTOHOB (aleTona), KapOOHOBBIX KHCHOT (YKCYCHOH
KHCIOTBI, Ul ©CTCCTBEHHOHAYYHOTO NpoduIs npeAcTaBuTeNel KPYrux
KJ3CCOB KHCIOT), MOHOCAXApHIOB ([JIHOKO3b1), IHCAXApHIOB (CAxapossl),
OTHCAXAPKIOB (KPaxMana M LelLTION035!), AHIUTHHA, AMHHOKHCIOT, OS/KOB,
HCKYCCTBEHHBIX H CHHTETHYECKHX BOJIOKOH, KayUyKOB, TLIACTMAcC.

XumAdecKHi
A3BIK M
CAMBOJHEA

Hcnonpzopanue B yu4cODHOH H
XUMHAYECKHX TEPMUHOB H CHMBOIIHKY.
HaspaHHe H3y4eHHBIX BEILECTB N0 TPUBHANBHOH MM MEXKIYHAPOIHOH
HOMEHKJIATYPE M OTPaXEHME COCTaBa 3THX COCAMHEHHH C TOMOINBIO
XUMHYCCKUX (POPMYTI.

OvpakeHHE XVMHYECKUX NPOIECCOB ¢ MOMOUIBIO YPABHCHUH XHMHYCCKAX
peakLui

npodeccHOHAIBHOR  IEATENHHOCTH

XuUMHYECKHE
peaKIHH

OGbAcHCHYWE  CYIIHOCTH  XMMHYeCKUX  mpoueccoB.  KnaccHpuxals
XUMHYECKAX pEakiMifi Mo pasiMuHbIM IPH3HAKAM! YHCIY H COCTABY
NPOJIYKTOB ¥ PEareHToB, TEWIoBOoMy 3(QeKTy, Hanpasnenuio, ¢ase,
HAIMUHIO KATANM3ATOPA, W3MEHEHHIO CTeleHe# OKMCICHHS 3JIEMEHTOB,
00pa3yIoIuX BEIECTBRA.

YCTaHOBKA TIPU3HAKOB OOINETO M PasIMiHOIO B THIONOTHU PeaKiMid L
HeOpraHmYeckol W opraHWyeckod xumud. Knaccudukanus BEIECTE H
TPOIECCOB ¢ TOYKM 3PEHHS OKWCIEHHS-BOCCTaHOBNCHUS. CocTaBlienne
ypaBHeHu# peakinil ¢ MOMOLIbIO METOJIa INEKTPORHOrO HanaHca.
OOBIACHEHHE 3ABUCHMOCTH CKOPOCTH XMMHYECKOH PeaKmuy U IONOKCHUS
XUMHYECKOr0 PaBHOBECHS OT PasNiHUHbIX (aKTopos
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XuaMudecKkHi BRINoJIHEHHE XMMHUYIECKOTO IKCIEPUMEHTA B [IOIHOM COOTBETCTBIU
IKCHIEPUMEHT ¢ mpaBUIaMH O€30T1aCHOCTU.
HaGmoaerne, GUKcaus U OMKCAHME PE3YIBTATOR IPOBEACHHOTO
HKCTIEPAMEHTA
Xumuyeckas TIpoBesieHe CAMOCTOSTENHHOTO TIOMCKA XMMMYECKOH WH(OpPMAIUH C
uHopmaug WCTIOJE20BAHMEM Pa3IHYHBX UCTOUHHKOB (HAy4dHO-NOMYISAPHBIX H3[aHHH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypco FHTepHera). Hcmonn3osaHue
KOMIIBIOTEPHBIX TEXHOJOIMH I o0paboTKK ¥ Iepeayn XUMUTSCKOH
MHGOPMALUHK K €€ TIPSACTABIEHHS B PA3IHIHBIX (opMax
Pacderks 0| YCTAHOBKA 3aBUCKMOCTH MEXIY KadeCTBEHHOH M KOJIMYECTBEHHOH
XHMHYIECKHM CTOPOHAMM XUMHHECKHX OOBEKTOB M TNpOLECCOB. PerleHHe pacHieTHBIX
dhopmynam 3a7a4 o XUMHUYSCKUM GOpMyIIaM B YPaBHCHUIM
Ipoduaenoe © |OObICHEHHE XUMAYECKKAX ABICHHH, NPOMCXOMAUINX B TIPHPOAL, OBITY U Ha
npodec- [IPOU3BOJICTBE.
CHOHANBLHO Onpe/lelleHHE BO3MOXHOCTEH NPOTEKAHHS XUMHHYECKUX IMPeBpallcHuil B
3HAYHMOE pPa3siHMMHBIX YCIOBAAX.
coepIKAHIE Cobmozende  IpaBujl  IKONOTMUECKM  I'DAMOTHOTO  [TOBEACHHA B

OKpyKaroLei cpene.

OlleHKa BIUAHUS XHMHUECKOTO 3aTrpAzHEHHS OKPYMKalolleH cpeabl Ha
OpraHH3M dYeJOBeKa W APYrHe JKMBEIE opranu3mbl. CoONIONEHHE NMpaBH
fesonacHoro oOpalEHHS C TOPOYMMH H TOKCHYHBIMU BEIIECTBAMM,
nabopaTopHeiM  o0opymoBanueM. [loArOTOBKA  pacTBOPOB  387aHHOH
KOHIICHTpPAHUU B OBITY U HA IIPOH3BOJICTRE.

Kputudeckas OlUEHKA OCTOBEPHOCTH  XMMHYECKOH — HHpopMauwu,
MOCTYMAIOMIEH U3 Pa3HBIX HCTOUHMKOB
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YYEBHO-METOJUIECKOE H MATEPUAJIBHO-TEXHHYECKOE
OBECUEYEHHUE ITPOI'PAMMBI YYEBHO! JIUCOAILIAHbI «XUMMS»

OcBoenue nporpaMmbl yaeOHOU TUCHUTITUHBL « XUMUS» [IPEANONaracT HATHIHE B
npodeccroHanbHON 06pazoBaTeNbHON OpraHM3alyy, pealnsyouel o0pasoBaTenbHyO
mporpammy cpentero obuiero obpazosannd B npexenax ocsoesus OIIOIT CIIO Ha 6ase
OCHOBHOro 00nlero oOpazoBanus, KabuHeTa XuMHu ¢ Jaboparopueil W nabopaHTCKOM
KOMHATOH, B KOTOPOM WMEETCH BO3IMOXKHOCTH 00ecneduTh CBOOOIHBIE JOCTYT B
VnrepueT BO BpeMs yuebHOro 3aHsTHS W B TI€PHOA  BHEYy4YeOHOH JeATENBHOCTH
O0YHarOHIUXCA.

ITomernenue  xabuHera yaoBneTBopser — TpeGoBanuaM  CaHuTapHO-
SMUAEMHOTIOTHIecKuXx npaun U HopMmaTHeoB {CanlluH 2.4.2 Ne 178-02) n ocHaineHo
THIOBBIM O0OpYNOBaHHEM, YKa3aHHBIM B HACTOALMX TPpeOOBaHUSIX, B TOM HHCIE
CTIEMUATH3UPOBAaHHON yueOHOU Mebenpio M cpeAcTBAaMU O0yUeHMs, NOCTATOMHBIMH JIjis
BEIITONHEHUA TpeOOBaHMi K YPOBHIO MOATOTOBKH 00yYaIOLINXCH.

B cocras yueOHO-METOOUYECKOTO M MATEPUANBHO-TEXHHUYECKOr0 OCHAICHHA
KaOWHeTa XUMHHU BXO/IST!

HudopManHoHHO-KOMMYHUKATABHbIE ¢PeCTBA: BUICOMATEPUAIEL.

Bona

Kuzup u Haydnas gestenbHocTh .M. Menneneena
MeTansl 1 HeMeTalIbl B OBITY ¥ IPOMBIIINICHHOCTH
Ilepuonudeckuii 3akon M .M. Meneneesa
[MosryueHue v MpUMeHEHNE CePHOM KMCIOTHI
Kopposus u 3ainura MeTanios

Y4ebno-nadbopaTopHoe obopyaoBaHHe:
KONJIEKIH U
AmoMHUHIH
Mertannsl u crinaBsl KMC
Habop kaTanuzaropos
Habop MeTanios
Habop nemerannos
PaznatouHbIl MaTepHan KOJUTeKIUH "MuHepallbl i FOPHEIC TOPOAbL. AJId Kypca XUMKUH
MOAeaH
Kpucrannuueckas penieTka aamasa



Kpucranmimdeckas penierka rpadgura
nproopHI
Annapar ;Ui ZUCTHUTALIUY BOIEI
Bechl TexHUbgeckue 2-To Kiacca ¢ THPAMHA
InuTra anextprueckas [11-300
AEMOHCTPALIHOHHBIE NPHOOPDI
Amnmnapat A1 IONIy4YeH!s ra3oB
KoMiiekT naGopaTopHbIX TEPMOMETPOB
TIpuGop s onpefencHus cOCTaBa BO3ayxa
Jocka nysi CyLIKH MOCY bl
Jlocka g KanensHoro aHanusa
KoMminekr mmaTenei 1 JOXKEK sl BELIECTB
3axuM BUHTOBOU
Joxka AJst CHOKUTAHUS BEIIECTB
Kpyxka dapdpopoas
Crynka ¢ NeCTHKOM
Yama sBrIapuTeabHasn
Habop nocyasl 1 IpUHAMLIEKHOCTEH [ JEMOHCTPAUMOHHBIX ONbITOB 110 Xumuil HIIX
Habop coequHUTENBHBIX TPYOOK
[lepuaTku pe3NHOBEIC
[loacTaBka 11 epeNUBaHis PEAKTHBOB
[IIraTuB I8 ZEMOHCTPALMOHHEIX TPOOUPOK
JlaGopaTopHuble pubOpbI
[pubop a1t mony4yesus u cbopa razoB
CruproBka nabopaTtopHas
Jloxka noszarop
Habop u3znenuit u3 ¢papopa u dagrHca
Quky 3alIUTHELE
TTanoyku CTEeKISHHBIE
[ToacTaBka A8 CTEKJISTHHBIX IIPUHAATIEKHOCTEN
Kommnekt kond
Kommnext npodupox
KoMIIekT cTakanoB
Y4eGHO-MeTOJHYeCKNE KOMILIEKTHI N0 pa3aenaM H Temam (YMK):
Iepuomuteckas cucteMa xumuieckux s1emenToB M. Meunzgeneena
Ta6muel Mo XUMUHUEeCKMM IPOU3BOACTBAM
pa3naTouHble
KoMIneKT kapT-uHCTPYKIUH
KoMILIeKT pa3gaTogHbiX AHIAKTHUECKUX MaTepranos o teme “HoMeHknatypa coneil”
KOMIIIeKT pa3aaTo4uHBIX MHAAKTHIECKIX MATepHaloB Mo TeMe “CTeneHb OKUCICHHS B
OUHAPHBIX COEUHEHUAX
KOMIIEKT pasfaTouHBIX AWJAKTHUECKUX MaTepualoB nmo Teme “CTeneHb OKUCICHUS
3JIEMEHTOB Pa3IMYHbIX KNACCOB HEOPraHWYECKHX BEIECTB”
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KOMIUIEKT pa3sfaToOYHBIX AMAAKTHYECKUX MatepuanoB no teme “CTpoeHus aromMa H

nepuoadeckas cucrema 3neMeHToB [I.W.Menneneesa”
KoMILIEKT PpaA3faTOYHBIX JUIAKTHYECKUX MAaTEPUAIOB [0  TEME

HEOPraHWYecKUX COSIMHEHIHA ™
Ha00pPb! XHMHAYECKHX PEAKTHBOB

HabGopsl peakTHBOB, HHAUKATOPOB Oymar

Habop Kucnots
Habop ILlenouun
HaGop Munepanbable yao0peHns

Habop o6pasibl HeopraHu4ecKrX BEIEeCcTB
Ha6op Cynbdatsl, cyIshUTH, CyabhUIE]

Habop Metasnsi, OKCUIEL

Conn mns JeMOHCTPAllHOHHBIX ONBITOB

Coenvnenye Maprafia

HeOpI‘aHI/IT'IGCKHC BCIICCTBA OIS JEMOHCTpallMOHHBIX OTIBITOB

bapui a30THOKUCIBIA

AroMUHAR

Menase cepHokucnas

Kaneuuii xjopuctslit

['excan

Kamnii wene3oyriepoayucTolil-3 T
Menp aMMOHMI XJIOPHCTAL
Hatpuit ¢propucteiit

Kanwuii hochopHOKUCTBIA-510T
Kanpunii XmopucTsii

Kanuit MapraniioBOKUCIbINA

bapuit a30THOKHCHBIN

Kanenuit pocdoproxucnslii-14mr
Hatpuit ochopHoKucbIi -4t
Kucnora oprogocipopras -51ut
Hlemoun

AMMOHUH 230THOKUCIBIH
AMMMaK BOOHBIN -21HT

PacTBop ammuaka-2iur

Kanuii 1ByXpoMOBOKHCTBINA-811IT
Kaneuu# cepHOKHCIBIHA

Kannit XxpoMOBOKHCIBIN-8IHT
AMMOHHHA TBYXPOMOBOKHCIIBIH-91LT
CBuHel YKCYCHOKHCTBIHN-1 1T
Kaneiusa rufipookncek- 1t
CoenuHeHHe XpoMa-2IIT

Harpuii yriekuciabif-3 T

Menb yriekucias-1mwr

Kanui yrnekuciiokucnpi-S1t

“HomeHknarypa



Kanuii yrinekucnslii TeXHHIeCKUi-011T
Kannit pocdoproxucnsiii-1t
Hatp#il a30THOKHACIBIA-2 10T
HaTpuit kxpemHeKUCHBIA-210T
Hatpuit kpeMHBEKUCITBIN- 1 TIT
PryTh azoTHOXMCHAA- 1 TIT
Hatpwit yrnekucnuin-4nr
Kaneuuit hochopHOKUCTBIH-411IT
AMOHMI 230 THOKUCIBIH-O1IT
Kanuit a30THOKMCIBIH-3 11T
AUTIOMUHHIH 230 THOKUCIIBIA-411T
Menp yrnekdcuasi-21T
Bapuii a30THOKUCABIA-210T
Denondranenn-1mr
Kucnora a3oTHas-S1T
KOJNVIEKIHH
Kayuyx
KaMeHHBIM yrons U IPOAyKTH ero nepepaboTKu
HedTs BaxHeHIITe IPOIYKTH €€ IepepaboTKu
nocyaa
KomiexT ko0 KOHUUECKHX
KOMITIeKT KO0 MA0CKOAOHHBIX
KOMIIIEKT CTAKAHOB
[Tpobupxa I1x-21
HaGop Opranrveckue BemecTsa
HaGop opranndeckue KHCIOTHI
«Crpasounbie MaTepuansl 1o xamun» O TpeThsikos
TecroBpbie 3a7aHus 110 TeMe: « OCHOBHBIC IIOHATHS U 3aKOHBI»
PacuéTHbIE 32434l HA OMpeeieHHe MacCOBOM JONH 10 XUMUYIECKOH (opmye.
PacuérHrie 3aa49¥ HA OTpeelieHe MacCOBOR JOJIH BELIECTRA.
Tecrorele 3amanus mo teme: «Ilepuopudeckwmii 3akoH W [lepuommyeckas cucTeMa
XUMHYecKnX 31eMeHToB [ M. Menzneneesa U CTPOSHHUE aTOMOBY
TectoBble 3amanus no Teme: «CTpoeHKUe BEIIECTBAY
TecToBHE 3a7anus 110 TeMe: «Boga. PacTBopsl. JNEKTPOIUTHYECKAS JHCCOHALIA
TecroBble 3amauus mo Teme: « Kiaccuduxauus HeopraHMYecKHX COIWHEHMH U HX
CBOHCTBa»
TecToBBIE 334aHUA 110 TEME: « XUMHYECKUE PEAKIIIHY
TecToBbIE 3aJaHus 0 TeMe: « MeTanbl 1 HEMETAIIED)
TecroBble 3amaHus 1o TeMe: «OCHOBHblE TOHATHS OPraHUYECKOW XUMHHU H TEOpUA
CTPOCHUSI OPTaHUIECKUX COSIMHEHNI»
TecToBbie 3amanus M0 TeMe: «Y [NIEBOXOPOIbI H UX NPUPOIHEIE HCTOUHUKID
Tecrossie 3amanus mmo Teme: «Kucnoponoconepxaiiyue oOpraHMueCkue COeAMHEHUAN
TecToBnie 3a1aHUS 10 TeMe: «A30TCOAEPXKAILME OPTaHUYECKUE COETUHEHUS
HucTpyknuu no oxpane Tpyaa
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WHCTpyKIMS ITPH IIPOBESACHUHN AeMOHCTPALMOHHBIX OMBITOB 10 XUMHUHU
Uudopmanid0HHO-KOMMYHUKATHBHBIE CPEACTBA: KOMIIBIOTED, TPOEKTOP, 3KPaH
AKTHBHBIEe POPMBI H METOAbI O0YUCHHS:

» mpolJyieMHas JeKLHUsl, JEKUHUS C 3apaHee 3al1aHUPOBAHHBIMU OILNOKAMH;

« 3BpHCTHYECKast Oecena;
« IoucKoBas jabopaTopHas paboTa CTyleHTa,
« ydeOHas TUCKYCCUS;
+ caMocTOsTElNbHAs paboTa ¢ NUTEPaTypoH;
uzpoeute
o JICIOBas UIpa;
» [IeJarOTHYECKHE CUTYALlNM,
o [ENArOrUYeCKUe 3a/1a4u;
Heuzpoente
» TECTUPOBAHHE, KOJUIEKTUBHAS MBICITUTEIIBHAS AEATEIbHOCTE;
Jlutepatypa:
FO.MEpoxun Xumust st npodeccudi H  CIIENUANBHOCTEH TEXHUYECKOTO M

eCTeCTBeHHOHayUHOoro npoduneit :. — M., 2017.-25mr
Pyosumuc ' E. Xumusa 10-11 kmacc-20 mrr.

Fabpuensn O.C., Ocmpoymos HI. Xumuga ans npodeccuili U creuualbHOCTEH
TEXHWUECKOTO Mpodus: y4eOHUK /Ui CTY/. YUpexIeHui cpen. npod. o0pazoBaHus. —
M., 2014.-5mt

Iabpuenan O.C., Ocmpoymos H.I., Ocmpoymosa E.E. u dp. Xumus ans npoteccuit u
CIELUATBHOCTEH €CTECTBEHHOHAYYHOIO IPOMUNs: yUeOHMK /Ui CTYA. YUPEXKICHUH cpell.
npod. obpazopanus. — M., 2012.-5 wr.
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PEKOMEHAYEMAS JIMTEPATYPA

Ana cmyodennos

Labpuensn  O.C., Ocmpoymos HI. Xumua: y4eOHHK  Ans  CTY[EHTOB.
[TpodeccHoHANBHEIX 06Pa3OBaTENbHBIX OPraHMU3aIMi, OCBAWBAOIIUX TNpodeccun .1
cnenuansgoctu CIIO — M., 2017.

Tabpuensn O.C., Ocmpoymos H.I, Ocmpoymoe H.I. Xumus pans npogeccnit u
CTIeNMANbHOCTE  ECTECTBEHHO-HAayyHoro  npoduis:  y4eOmuK I CTY/ICHTOB
npoecCHOHANBHEIX  00Pa30BATENBHEIX OpPTaHU3aLlMl, ocBauMBaOIMX mpodeccud U
crienmaneiocTr CIIO. — M., 2017.

Tabpuenan O.C., u ap. Xwumus. [lpaktuxym: y4eb. rnocobue s CTYACHTOB
poGecCHOBaTbHEX O0pA30BaTeNbHBIX OpraHu3alyii, OCBaMBAIOIIMX NPOdeccud u
cnermansaoctn CITO. — M., 2017.

Tabpuensn O.C., u ap. Xvumust: 114 noarorosku K EI'D: yueb. nocodue 17 cTyIeHTOB
npogecCHOHANBHEIX  00pa30BaTENbHbIX OpPTraHU3aUMi, OCBAUBAIIIKMX MPOPECCHH U
cnienuansroctu CITO. — M., 2017.

Tabpuenan O.C., JTuicoea I'T. Xvmus. TecTsl, 3a1a4d U yIpaxHeHus: yued. nocobue
IS CTYAEHTOB TPohecCHOHANBHEIX 00pa3oBaTeNbHBIX OPraHM3alfii, OCBAWBAIOIIKX
npodeccnn u crenuansHocTy CI10. — M., 2017.

Epoxun FO.M., Kosanesa H.B. Xumusa s TpodeccHd ©  CreudalrbHOCTeH
TEXHUHECKOTO M eCTECTBEHHO-HAyYHOTO  Ipodunei:  y4eOHMK  LId  CTYA.
NpodeccHOHANBHBIX 00pA30BaTENbHBIX OpraHM3allMii, OCBaMBAIOMMX Mpodeccuu U
crierraneHocTy CITO. — M., 2017.

Epoxun FO.M. Xumus: 3asaqu v yupakHeHus: y4el. nocobue And CTy. yUpexIeHuH
cpen. napod. obpazosanus. — M., 2014,

Epoxun }O.M. CGOpHYK TeCTOBBIX 3aaHuil 1Mo xumuM: ydeb. mocobue AN CTyA.
yupesxxaeHui cpea. npog. odpazopanus. — M., 2014.

Epoxun FO.M., Kosanecea HE. Xumus pana npodeccHid H  CHEUUATBHOCTEH
TeXHHYECKOTO IPOoduIIs, DNEKTPOHHEIM yueGHO-MeTOANIecKUH KoMmteke. — M., 2014,

Craoxos C. A., Ocmpoymos HU.I., I'abpuensn O.C., Jlyxvanosa HH. Xumus s
IpoGeCcCHi M CIENMANbHOCTEH TEXHHYECKOTO IpoQMis. INEKTPOHHOE IPHIOKEHUE

(351eKTpOHHOE yueOHOe U3JaHMe) /IS CTYA. Y4pexIeHHH cped. npod. obpasoBaHus. —
M., 2014.
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Jlna npenodasamens

06 obpasosanun B Poccuiickoit @egepanun: denep. 3akon ot 29.12.2012 Ne 273-03
(B pen. ®epepansHex 3akoHoB oT 07.05.2013 Ne 99-D3, ot 07.06. 2013 Ne 120-®3, ot
02.07.20013 Ne 170-®3, ot 23.07.2013 Ne 203-03, or 25.11.2013 Ne 317-®3, ot
03.02.2014 No 11-@3, ot 03.02.2014 Ne 15-®3, or 05.05.2014 No 84-03, ot 27.05.2014
Ne 135-@3, ot 04.06.2014 Ne 148-D3, u m3m., BHeceHHbIMA @eaCpaIbHbIM 3aKOHOM OT
04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

Ipukas Munucrepctsa obpasoBanus U Hayku PO ot 31 mekabps 2015 r. N 1578 O
BHECCHUM M3MEHEHUH B (efiepanbHBEIM TOCYIapCTBEHHEIA 0OOPa3OBATECNBHBINA CTAaHAAPT
cpeaHero obLero obpazoBaHus, YTBEPKIEHHBIN MpHKazoM MunncrepcTBa 0Opa3oBaHms
u Hayku Poccuiickoll ®eneparmu ot 17 mas 2012r. N413~

INpumepnas ocHOBHas obpasoBaresbHas MporpaMMa cpeaHero ofuero odpaszopaHus,
onobpenHas peleHneM deleparbHOTO yueOHO-MeTOAUYECKOro o0BeIUHEHNS 110 00nIeMy
00pazoBaHuio (MPoTokoa oT 28 woHs 2016r. Ne 2/16-3).

CrnagkoB U gp. XuMHSA A IPodEeccHil W CHeHATLHOCTEH TeXHUUYECKOro Ipoduns
(anexkTpoHHOE npunoxenue). L. M., 2017

Craoxos u Op. Xumus 04 npocheccuti 1 CIEIMAIBHOCTEH TEXHUYECKOTO MPOQIILI
(3neKTpoHHOE NMpuIoxkenue) . — M., 2017.

Iabpuenan O.C., Jlvicoea I'I" Xumusi: KHWra Jid IpenojaBaTens: yded.-MeTou.
Tocobue Iabpuensn O.C. u dp. Xumust 15 npodeccuii U cneudaabHOCTel TEXHUYECKOIo
npoduisa (3NSKTPOHHOE MPIITOKEHUE).

UHMEPHEM-PECYPChE

www.pvg.mk.ru (onumnuaaa «Ilokopu BopoOreBbt TOPBI»).
www.hemi,wallst.ru (O0pazoBarensHblil CAUT AN ITKOJBHUKOB «XUMUA»).
www.alhimikov.net (Obpa3oBaTenbHbIH CAUT IS HIKOTLHUKOB).
www.chem.msuy.su (Qnexkrponsas OubIMOTEKA 1O XUMEM ).

www.enauki.ru (HHTepHeT-U3aHue aAns yuutenen « EcTecTBeHHBIE HAYKWY ).
www.]september.ru (MeToaHueckas razera «llepBoe ceHTAOPS» ).
www.hvsh.ru (xypHai «XHMHS B IIKOJE) ).

www.hil.ru (xypHan «XUMUS 1 XKU3HBR ).
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