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MECTO YYEFHOM JTNCOUILIHHBI B YYEEHOM ILTAHE

Vyebuas adcuunnuia «XuMHsSD» IBISETCs yueOHBIM HpeAMETOM IO BBIOOPY 3
o0s3aTensHol nNpenmerHoll obmactu «EctecTBennsie Hayku» ®OI'OC cpeanero obmero
00pa3zoBaHuS.

B  npodeccuonanbHpix  00pa3soBaTeNbHBIX  OPTAHM3ALMSX,  PEANM3YROIIUX
00pa3oBaTeNlLHYID TiporpamMmy cpefHero oluiero oOpa3oBaHds B Ipefenax OCBOSHUA
QIIOIT CIIO Ha 6aze ocHoBHOTO 00IeT0 00pazoBaHus, yuyeOHas NUCUUIINAHA «XHMHASD
usyuaercss B obieodpazosatensHoM 1uKie yuebuoro OITOII CIIO nHa Gaze oCHOBHOTO
o01iero obpazoBanus ¢ NOXY4EeHHEM CPEIHETO 00Iero o0pa3oBaHus.



PE3VJILTATHI OCBOEHUSI YYEBHOH! JIMCIUATLIAHBI

Ocpoenrte  cofiepkanmsa  yueOHOHW  AUCUMIUTMHBEL  «XHUMHA», 00ecneuuBaer
JIOCTUAKCHUE CTYASHTAMH CICIYIOIIUX pe3yJbTATOB:

JIUHHHOCHIHBIX:

® UYBCTBO TOPAOCTH M YBKECHUS K HCTOPUH U HOCTUIKEHUSIM OTECYCCTBEHHOU
XUMHWYECKOW HAyKH, XHMHUYECKd IDAMOTHOE MOBeNeHWE B TNpodecCHOHAIBHON
JEATeNbHOCTH M B OBITY npH OOpalleHMd ¢ XUMWYECKMMH BEUIECCTBAMH,
MATEPUHATAME 1 ITPOHECCaMHU;

¢ TOTOBHOCTH K TIPOJOKEHWIO 00pa3oBaHMA W NOBBLIUMICHUS KBAIU(QUKAUMH B
u3bpanHolt mpodeccHoHANbHONR ACATENBHOCTH U OOBEKTHBHOE OCO3HAHHE POJIH
XMMUYECKIX KOMIACTSHIUHN B 3TOM;

e yMeHHEe WCIOIL30BAThH JOCTHXKEHHS COBPEMEHHOM XMMUYECKOH HAyKd U
XMUMHAYECKUX TEXHONOTWH JUTS TOBBIIEHHWS COOCTBEHHOIO WHTEIUIEKTYaIbHOIO
pa3BUTHS B BELOPaHHO! NpOJecCHOHANEHONW AeATEIbHOCTH;

MEMANPEOMENHbIX:

®  UCIOB30BAHME PATHYHBIX BHAOB ITO3HABATENHHONW AEATENBHOCTH M OCHOBHBIX
WHTESIUICKTYalbHbIX Onepanuii (MOCTAHOBKYU 3a71a4y, (GOpMyIMpOBAaHUA FUIOTES,
aHalii3a Y CHHTEe3a, cpaBHeHus, o0000IleHUs, CUCTeMaTH3alli¥, BBIABIECHUA
MPUYIUHHO-CIIEICTBEHHBIX CBA3€H, MOUCKA aHAIOroB, (POPMYIHPOBAHUS BHIBOAOB)
JUls PelleHUsA [TOCTABNCHHOU 3a/a4y, NPUMEHCHUE OCHOBHBIX METOMOB NMO3HAHMA
(valbmoneHns, HAYYHOTO DKCIEPUMEHTA) ISl U3YyYeHUS PasNUYHBIX CTOPOH XH-
MHYECKUX OOBEKTOB H IPOIIECCOB, ¢ KOTOPBIMH BO3HHMKAET HEOOXOAUMOCTh CTal-
KUBAaThCS B IpodreccoHanbHoit chepe;

¢  HCMONB30BaHYE Pa3zTMYHEIX UCTOUYHWKOB [T TTONYyUEHHS XUMHUUYecKkoil uH(popMa-
LA, YMEHUE OLICHUTE €€ JOCTOBEPHOCTE IS IOCTHYKEHMST XOPOIINX PE3YIbTATOB B
npodeccuoHaNIbHOU chepe;

HpPEeOMEMHBIX:

e cQopMHpOBaTE COOCTBEHHYIO NO3UIMIO [0 OTHOMICHHID K XWUMHUYECKOH
WH(MOPMALINH, TIOTyYaeMOU U3 PasHbIX UCTOYHUKOB

®  BJAJETH OCHOBOIIQIATAOIIMMA XMMUYECKUMMU TTOHSITUSAMU, TEOPUSIMU, 3aKOHAMH H
33aKOHOMEPHOCTSAMH; YBEPEHHOE IIOJE30BAHME XUMHYECKOW TEPMWHOJIOTHEH H
CUMBOIIMKOM;

*  BJIaJETh OCHOBHBIMU METONAMU HAYyUHOTO TO3HAHUS, UCIIONB3YEMBIMA B XMMHH:
HaONIOAEHUEM, ONTUCAaHUEM, U3MEPEHUEM, IKCTIEPHUMEHTOM; YMEeHHUe 0OpabaThiBaTh,
OOBICHSITE PE3YJbTAThL POBEIACHHBIX OTBITOB M NENATH BBIBOJBI; FOTOBHOCTb U
CIIOCOOHOCTE NMPUMEHITH METO/TH [TO3HAHUS TTPH PEITEHHUH NPAKTHYECKUX 33134,

¢  CcOOpPMHMPOBATL YMEHHs AaBaTh KOJMWUSCTBEHHBIE OLCHKH U MPOU3BOAUTD PAcHeThl 1O
XUMHUECKHM (QOpMYJIaM B YPaBHEHIIM;

* BIAleTh NPAaBWIAMU TEXHHKH O€30MaCHOCTH TpPHW HCTOJIB30BAHWA XAUMHUUECKHX
BEIIECTB; _

e cdopMupoBaTh COOCTBEHHYIO TIO3HIIAIO TI0 OTHOUIEHHIO K XUMITIECKOH HHQOPMAIVH,
[IOITYYaeMOM M3 Pa3HbIX HCTOUYHHKOB.

COJEPXAHNE YYEEHOHU JUCLHUILIUHBI



Brenenune

Hayunble MeTONBI II03HAHUS BEIIECTB ¥ XUMUHECKUX siBJeHNU. Ponb sxcnepumMenTa
U TEOPHU B XUMHH., MOJeNUpOBaHUE XMUMHUYECKUX MPOIECCOB. 3HAUCHHE XHWMHU IIpH
ocBoeHuU crieupansiocTed CIIO texnudeckoro npodmns.

1. O61as 4 HeopraHuvecKast XHMHS
1. O0masn u Heopranuyeckast XHMHs

L 1. Ocrosnsie noramist U 30K0HbE XHMUH

OcHoBHBIe MOHSATHA XUMHH. BemectBo. AtoMm. Monexyna. XUMHUYECKHA 30EMEHT.
Amnotponus. [IpocTeie u cnoxuble BeiecTBa. KauecTBeHHBIN U KOJIMIECTBEHHBIH COCTaB
BElECTB. XUMUYECKUE 3HAKA U (PopMysbl. OTHOCUTENbHBIE aTOMHAS W MOJIEKYJIsIpHas
mMacchl. KonmdecTro BEIECTRA.

OcHoBHBIe 3aK0HBI XUMHH. CTexuoMeTprs. 3aKOH COXpaHEHMS MAacchl BellleCTB. 3aKOH
MIOCTOSIHCTRA COCTABA BEWECTB MOJIEKYNSPHON CTPYKTYPBl. 3aKOH ABOraapo U CJIeICTBUS
U3 HETO.

PacueTHble 3amaun Ha HaXOXKICHUE OTHOCUTEIBHONW MOJIEKYISPHONH Macchl, ONpeaeleHHe
MaCCOBOH IO XUMHUYECKUX 3JIEMEHTOB B CJIOXHOM BEIIECTRE,

Hemoncmpauuu

Mogzieny aTOMOB XUMUYESCKUX 3NEMEHTOB,

Mozenu MONEKyldl IPOCTBIX M CIOXKHBIX BemlecTB (lapoctepkHeBele n CTioapra —
bpurne6a).

Konnexuus MpoCThIX U CIOKHBIX BEIIECTB.

HekoTopsie BeuiecTBa KOJUYECTBOM 1 MOIb.

Mopens MosipHOTO 00beMa ra3oB.

Annorponus (ocgopa, KUCIOpoaa, OJIOBA.

Ipopunvnsie u npoheccuonanvno 3HaUuUMBbIE IAEMENMBL COOEPHCAHUA. ATTOTPOIIHEIE
MOAuGUKALIMH yIJieposa (anMas, Tpadut), Kucropoaa (KUCIOPOM, 030H), 0JI0Ba (cepoe U
Oenoe onogo). [ToHaTHe 0 XMMUHUECKOH TeXHONOIMH, OMOTEXHOIOTHH W HAHOTEXHONOIUH.

1.2, Hepuoouneckuii 3axon u Iepuoouueckua cucmema xumuueckux semenmos /. U,
Mendeneesa u cmpoerue amoma

Ilepuonnuyecknii  3axkon  [I.M.Mengeseena. Otkpeitue  [A.M.MenneneeBsiM
[leprogudeckoro 3akoHa. Ilepuonuueckuii 3akoH B popmynuposke J.M.Menzneneesa.
[lepuonuueckas Tabnuia XUMHYECKUX O3IEMEHTOB — Ipaduueckoe oTOOpaKeHHe
NePUOAMYECKOTO 3aKOHa. CTpyKTypa nepuoauyecKkod TaOJWUbl: Nepuoibl (Malble H
Ooneluge), rpynnsl (THaBHAS U T00OTHAN).

Cmpoenue amoma u Iepuoouueckuii 3axon J[.H.Menoeneeea. AToM — cloxHas
yacTha. Sapo (MpOTOHBI U HEUTPOHBI) U 3IeKTpOHHAs 06omnouka. Mzoronsl. Ctpoemye
3IMCKTPOHHBIX OOONIOYEK aTOMOB INEMEHTOB MANBIX mepronoB. OCcoBEHHOCTH CTPOEHMS
3NEKTPOHHBIX  0000YEK aTOMOB 3JEMEHTOB OGOMNBIIMX MEPUONOB  (TEPEXOIHBIX
31eMeHTOB). [loraTre 00 opOUTAAX. §-, p- U d-opBuTani. DIeKTPOHHBIE KOHDUryparuu
aATOMOB XUMHWYECKHUX 3JIEMEHTOB.



Cospemennas Gopmynuposka Ilepuopuueckoro 3zaxkoHa. 3Jpauenue Ilepuomnyeckoro
jakoHa ¥ Ilepuogmueckod cucrTeMbl xuMudeckux snemenToB .M .Mengeneesa ms
PasBUTUS HAYKHM U IOHUMAHUS XUMHA4ECKOH KapTUHBI MHUPa.

Hemoncmpayuu

Pazmuunsle opMH! Ieproauueckoi cucTeMbl xuMuueckux anementos J[. Y. Menaeneesa.
Inuamudeckne TaOmuIBl Uit MozenmuposaHus llepwoanyecko# CHCTEMEL.
DneKTpu3aliysg TeN U UX B3aVMOIEHCTBHE.

Jlabopamopnoiiu onsim

Mogenuposanne noctpoeHnd [leproanueckoll TabIMLbl XUMUIECKHX SJIEMEHTOB.
IIpogunbubie u BpoheccuOHNbHO 3HAUUMbIE INeMeHmbl  coOepycanua. Panuo-
aKTUBHOCTH. Vcnonp3oBaHue pagvoOaKTUBHBIX M30TOMNOB B TEXHUYECKMX Leldx. Pentre-
HOBCKOE M3/IydeHWe W ero MCIIONE30BAHUE B TEXHUKEe W MeAvuuHe. ModenrpoBaHue Kak
METOJA MPOTHO3UPOBAHNA CUTyalluu Ha TIPOM3BOJICTBE.

1.3. Cmpoenue seuecmen

WMoHnas XEMHYECKasi cBf3b. KaTUOHBI, NX 00pa3oBaHUE U3 ATOMOB B Pe3yJbTaTe TPO-
Hecca OKUCHeHuMs. AHHOHEL, ©X 00pa3oBaHHe W3 arOMOB B Pe3yJIbTaTe Npollecca BOCCTa-
HoBJIeHMst. MOHHAs CBSI3b KaK CBS3b MEXIY KATUOHAMK W aHWOHAMY 3a CYET SNIEKTPOoCTa-
THYECKOTO NMpHUTsHKeHus. Knaccuduxalus MOHOB: IO COCTaBY, 3HAKY 3apajna, HATMYHIO
ruapatHoii obonmouku. Houubie KpucTaUIHYeckue pelneTkd. (CBONCTBA BEUIECTB C
WOHHBIM THUTIOM KPUCTALTHYECKOMN PEIIETKY.

KoBasieHTHAas XHMH4YecKasi cBsi3b. MeXaHH3M 0o0pa3oBanusi KOBaleHTHOH cBsisH (00-
MEHHBIA M JOHOPHO-AKIEIITOPHEIHN ). DNeKTpoOTpUIaTeIsHOCTs. KoBaIeHTHEIE MONspHAs
W HemoJisipHasi ¢Bsi3u. KpaTHOCTh KOBaNeHTHOH c¢B3u. MoJeKynsapHble 1 aTOMHBIE KpU-
crajmmdeckre perietkd. CBOMCTBA BEIECTB ¢ MOJICKYJIAPHEIMM M aTOMHBLIMA KPHCTANIH-
YECKUMH pelleTKaMu.

Merta/uiHueckas ¢Bs3b. MeTannuueckas KpUCTATMYECKAs. PELIETKa W MeTalInJIecKas
XUMUYECKas CBA3h. PU3NTeCcKre CBOMCTBA METANIOB.

ArperaTsple COCTOSIHMS BEIIECTB H BOAOPOAHAs CBA3b. TBeproe, :KUIKOe U razoo0pas-
HOE COCTOsHWUA BelllecTB. Ilepexo BellecTBa M3 OJHOIO arperaTHOro COCTOSIHUA B APYroe.
BonopoaHast ¢Bs3b.

Yucreie penrecrBa M cMecH. [loHsATHE 0 cMecH BeecTB. ['OMOreHHBIE U [eTEPOTeHHBIC
cmecu. CoctaB cMmeceit: 06beMHAas M MaccoBasi IOJIM KOMIIOHEHTOB CMECH, MaccoBsas 10
TIpUMeECEH.

Jducnepcnbie cuctembl. [ToHsTHE 0 MUCTIEpcHOH cHeTeMe. [lucnepcHas (a3a U qucnepeH-
oHHas cpena. Knaccudukauug oucnepcHeix cucteM. [lonATre 0 KOIITONAHBIX CHCTEMAX.
Hemoncmpauyuu

Mozens KpUCTAITHYECKON PEIleTKU XJIOPU1a HATPUA.

O0pasibl MUHEPANOR ¢ HOHHOM KPUCTAUTMHECKOU PEIIeTKOM: KanbUyTa, rajinTa.

Moeny KpUCTAIMUYECKHX PENIETOK «CyXOro Jbla» (WM Hona), anmasa, rpadura (umu
KBap1a).

[TpuOopsl Ha KUAKUX KPUCTANNAX.

OGpasubI Pa3IUYHBIX JUCIIEPCHBIX CHCTEM: 3MYIbCUMH, CYCIEeH3UlH, a’po3oneil, refleid u
30JIeH.



Koarymsius.

CuHepesnc.

Dddext Turmans.

Habopamopnsie onotmot

[lpurotoBneHue cyclneH3ud KapboHaTa Kanmeldsl B BOJE.

[lonyuenue sMynbcuM MOTOpHOTO Macha. O3HaKOMIEHHE CO

CBOMCTBAM JMCIIEPCHBIX CUCTEM.

Ilpogunonsie u npogheccuonanvro 3nauumsie 3iemenmot cooeprycanun. 11oaapHOCTE
CBSI3M M noJisipHOCTh Monekyibl. Konnencanus. Texkyuects. Bosrouka. Kpucrannusauus.
CybnnManms W Jecyonumauns. AHOMaNUM (PH3MYECKHX CBOMCTB Boxabl. Kuaxue
KpUCTAINBl. MuHepansl U TOpHBIE IIOPOJBl KAaK IIPUPOIHBIE CMECH. OMYITBCUH U
CyCIEH3UU. 301¥ (B TOM 4HcRe asposonn) U renn. Koarymauuda. Cunepesuc.

1.4. Booa. Pacmeopbi. Jitekmporumuieckan OUCCOUUAWUA

Bona. Pacreopbl. PactBopenne. Bona kak pacTBoputens. PacTBOpUMOCTB BeleCTB.
Hacplnenubie, HeHachIIIIEHHBIE, IEPECHIILIEHHbBIE PACTRBOPEE. 3aBUCUMOCTD PACTBOPAMOCTH
ra3oB, KUAKOCTEH U TBEPABIX BEIIECTB OT PA3TUIHLIX QaKTOPOB.

Maccogas 10515 pacTBOPEHHOTO BEIeCcTBa.

JAeKTPOTUTHIECKAS AHCCOIHALIHSL. DNEeKTPONUTHI U HENEKTPOUTEL.
JNEKTpOIMUTHYECKas JUCCOUHanys. MexXaHUu3Mbl HNEeKTPOITUTHUECKOH JUCCOMUAIMU JUls
BEIIECTB ¢ pa3iW4YHBIMU  TUIAMH XAMHYECKOM CBA3W. [ wapaTWpoBaHHBE WU
HErHAPATUPOBAaHHblE HOHBI. CTeNeHb 3NeKTpoauThdeckod nuccormanui. CUNbHEIE U
cnadble 3neKTpOnUTEL. OCHOBHBIC MOMOXKEHUS TEOPHU ITCKTPOIUTHUYECKON TUCCOITUAIINH.
Kucnors:, 0CHOBaHUS U CONMM KaK 3NSKTPOJIUTEL

Hemoncmpayuu

PactBoprMoCTE BellecTs B Boge. CoOupaHwe TrazoB METOIOM

BLITECHEHHS BOABL. PacTBopeHue B BoAE CEPHON KUCIOTH U Coneit

AMMOHUSL. O06pasip! KPUCTLIOTUIPATOR. Hzrorosnenne

THIICOBOM IIOBA3KH.

HcneiTanne pacTBOPOB 3JIEKTPOJIMTOB W HEDIEKTPOJIHTOB HA INPEAMET JUCCOLMAIMM.
3aBUCUMOCTD CTETNIEHH JNEKTPOIUTHHECKONW ANCCOLUMALMK YKCYCHOH KHCIOThE OT pas-
OaBlleHus pacTBOpa.

JB>xeHHe OKPALIEHHBIX HOHOB B DIIEKTPUUECKOM IIOJIE.

IIpHroToBreHHE KECTKOW BOIB! U YCTPaHEHHE €€ KECTKOCTH.

MOHHTEL.

O0pa3ubl MEUHEPaNsHBIX BOJ PA3TMIHOIC HA3HAYCHHS.

Ipakmuueckoe 3auamue

IlpuroToBnenue pacTBopa 3a1aHHON KOHLEHTPAIWH,

Ipoduavnbie u npoeccuonanvno 3HauuMble diemenmol codeprcanus. PacTBopeHne
Kak  (Qusuko-xuMuueckudt npouecc. TemnoBble  >(pQEeKThl NPH  PACTBOPEHHH.
Kpucrannoruaparsl. Pellienue 3ana4 Ha MACCOBYIO JOJIKO PACTBOPEHHOTO BElIecTRa. 1IpH-
MEHEHUE BOJBI B TEXHUYECKMX HeMIX. JKecTkocTh BOIBI M cOcOObI ee yeTpaneHus. Mu-
HEpAJbHBIE BOJIEL.
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1.5, Knaccupurxauus nHeop2aHudecKux COCOUREeHHI H UX céolicmed

KucioTsl ¥ ux cBoiicrBa. KHUCTOTE Kak SJeKTPOJNUTHL, HX Klaccu@UKauus o pas-
JIMTHBIM TIpU3HAKAM. XMMHAYEecKUe CBOUCTBA KUCIIOT B CBETE TEOPUY INEeKTPONIUTHUECKOH
nucconyanun. OcoOeHHOCTH B3aMMOJEHCTBUS KOHLUEHTPUPOBAHHONW CEpPHOW W a30THOM
KHCIOT ¢ MeTautaMu. OCHOBHBIE CTIOCOOBE TOTYYEHNS KUCAOTEI.

OcHoBaHHusl ¥ HX cBoiicTBA. OCHOBaHMS KaK 3JCKTPOJIUTHI, UX KIACCU(UKALUS MO Pa3-
JUYHBIM IpU3HaKaM. XUMUYECKHE CBOWCTBA OCHOBAHWHN B CBETE TEOPUU IIEKTPONUTHYE-
CKOM JuccolMalvd. PasioxeHue HepacTBOPUMBIX B BOAE OCHOBaHMH. (CHOBHLIC
crOCOOBI TONTYYeHUSI OCHOBAHU.

Coan u ux cpoiicrBa. Conu Kak 3MeKTposKTE. CONM CpelHUe, KUCIble X OCHOBHBIE.
XuMHUYECKUe CBOWCTBA COJEH B CBETE TEOPUHM 3JEKTPONUTHYECKOM AHCCOLMALAU.
Cnocobrl nonyuenus conei. 'unponus coneit.

Oxcuanl 1 ux cpoiicrBa. Coneobpazyroume U Heconeodpasyromue OKCHAbsl. OCHOBHEIE,
aM(pOTepHbIE W KXHWCIOTHBIE OKCHJABI. 3aBUCHUMOCTh XapakTepa OKcuga OT CTEICHU
OKHUCIEHUS 00pa3yloLlero ero Merajlla. XHMHYECKHe CBOMCTBA OKCHAOB. llomydenue
OKCHJOB.

Hemoncmpayuu

B3aumoneiicTBie a30THON M KOHUGHTPHUPOBAHHOM CEPHOM KHCIOT € MeTaJIaMH.
I'openue gocdopa ¥ pacTROpeHHE MIPOOYKTa FopeHus B Boge. IlonyueHye u ¢cBOHCTBA
amoTepHoro ruapokcuaa. Heobpatumerit ruaponus xapbuna xanslus. OOpaTUMBIH
TUAPOIN3 CONEl pa3nuuHOro TUIa.

Jabopamoprsie onsinol

HenbiTanue pacTBOPOB KUCIOT HHAWKATOPAMH.

BsaumoaeficTBHE METAIIIOB € KHUCIIOTaMH.

B3aumozneicTBHe KHCIIOT C OKCUAAMU METAIIIOB.

B3auMoneicTBHE KUCIOT ¢ OCHOBAHUSIMMU.

BzanMoneiicTBrUe KUCIOT C COIAMM.

HcneiTanne pacTBOpPOB IIENOYed HHAUKATOPAMH.

B3aumopaeiicTBre 1enoyeii ¢ ConaMu.

Paznoxenne HepacTBOPUMbIX OCHOBaHUH.

BzaumognelicTsHe colell ¢ MeTalliaMu.

BsaumoneiicTBUe coslelt IpyT ¢ APYroM.

['vaponus coneil pasnUyHOro TUMA.

Ilpodpunsnste u npogeccuonansno 3uauumvie 3iemenmvl coodeprcanus. llpaBuna
pa3zOaBieHNsa cepHOM KUCIOTHL. Mcrmonb3oBamue cepHON KHCIOTHI B IPOMBIIIIEHHOCTH,
Enxye 1eno4u, uX UCHONb30BaHMe B IIPOMBILUICHHOCTH. [ allieHas ¥ HeralieHas u3BecTb,
WX [IPUMEHeHUE B CTPOUTENLCTRE. [ 'uIic U anebactp, runcoBaHue.

[Noustre o pH pactBopa. KncnoTHas, menodHas, HedTpansHas cpefia pacTBOPOB.

1.6. Xumuueckue peakuuu

Knaccudpukanust xumMH4ecKHX peaKnuii. Peakiuu coenuHeHus, pa3/iokeHns, 3a-
Memlenus, oOmena. Karanutuueckue peakuuu. OOpaTHMbele U HeoOpaTHMEBIE PEakIivm.
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I'OMOTEHHEIE ¥ TETEPOTreHHBIE PeaKluU. JK30TCPMUUESCKUE U IHAOTEPMHUYECKIE PeaKIIiu.
Temnnosott 3thdherT xuMUUeckux peakiuit. TepMoxuMuUecKie ypaBHEeHHS.
OKHCIATEILHO-BOCCTAHOBHTE/IbHbIe peaknuu. CTeneHs OKHUcleHUs. OKUCIUTENh U
BOCCTaHOBNeHKe. BoccTanosuTtens U okucaenue. Metoa anekTpoHHOro OanaHca anst co-
CTaBJIeHNSs YpaBHEHWH OKHUCITUTETHHO-BOCCTAHOBWTENBHBIX PeaKIIHif.

CkopoceTb XUMHYecKHX peakiuii. [[OHATHEe 0 CKOPOCTH XWMHYECKHX peakIui. 3aBUCH-
MOCTE CKOPOCTH XMMHMYECKHX peakluil OT pasiiaHbIX (PaKTOPOB: MPHUPOE! pearupyrInx
BEUIECTB, WX KOHLEHTpAlMHM, TEMIEPATYphl, IIOBEPXHOCTU CONPUKOCHOBEHUS U
WCTIONB30BaHNs KaTamn3aToOpOB.

OopaTaMocTh XUMHYecknx peakumii. OOpaTuMele 1 HeOOpaTUMBIE peaKIMH. XHMUUe-
CKOE PAaBHOBECHE U CITOCOOBI €TI0 CMEIlIeHUSI.

Hemoncmpauuu

IIpumepsl HeoOpaTUMBIX peakluii, MAYIIAX ¢ 00pa30BaHUEM OCajKa, ra3a UJId BOABIL.
3aBUCHUMOCTb CKOPOCTH PEAKLIMH OT IIPUPOIBI PEarvpyrolIuX BeIIeCTB.

BsaumoneiicTBHE pacTBOPOB CEPHOM KHCIOTHI ¢ PACcTBOpaAMU TMOCYNbhara HATpus pas-
JTAYHOW KOHLEHTPAIUU U TEMOEPATYPh.

Mogens KUTSIIIETO CIOs.

3aBUCHMOCTE CKOPOCTH XUMU4YECKOM peakllMy OT IPUCYTCTRUA KaTaTN3aTOPa HA MpUMepe
PasloKEHUs] IEPOKCUJIa BOIOPOa ¢ IOMOIIIBIO IUOKCHIA MapraHiia ¥ KaTallazhl.

Mogens snekTponusepa.

Monens 3MeKTpONU3HON BaHHBI ATIS TOTYUSHUS aJTFOMUHMS.

Mogienb KOJOHHBI CUHTE3a aMMHUAKA.,

Jlabopamopnusie onptmor

Peaknus 3amMelneHust MeIU JKee30M B PACTBOPE METHOTO KYIopoca.

Peaxumn, noymme ¢ obpazopanuemM ocaika, ra3a UiH BOJIBL.

3aBHCHUMOCTb CKOPOCTH B3aMMOIEHCTBUS CONSHON KUCTOTHI C METAITAME OT WX TTPUPOIBL.
3aBUCHMOCTh CKOPOCTU B3aUMOIEWUCTBHS IIMHKA C COMSHON KHCIOTOH OT €€ KOHLEH-
TPAllUH.

3aBHCHUMOCTE CKOPOCTU B3amMogelicTBus okcuna memu (I1) ¢ cepHoit kucoToM OT TeM-
nepaTyphl.

Hpoguasnuvie u npogheccuonanvho snauumote nemenmot cooepxcanus. Iloustue 06
MEKTPONU3E. DIEKTPOIH3 PaciUlaBoB. JIEKTPOIN3 PACTBOPOB. NIEKTPOIUTHYECKOE
nogydyeHne amoMuHMs. IlpakTuueckoe MpUMEHCHUE 3EKTPONM3a. | ANbBAHOIIIACTHKA.
["anbBanocterus. PaduHupoBanue MBETHBIX METAJLIOB.

Karanus. ['oMoreHHsle M rereporeHHble KartamusaTopbl. Ilpomotopsl. KaTtanutnueckue
A0b1. Uuruburops!.

IIpousBoACTBO aMMHUAKa: ChIpbE, annaparypa, Hay4dHbIe NPUHLUIILL.

1.7. Memaiavt 4 Hemema ot

Meraanbi, Oco0eHHOCTH CTPOCHWS aTOMOB W KpucTauios, Dusvyeckne cBoilcTBa Me-
Tasnos. Kiaccuukalusd MeTaIoB N0 pasiuYHBIM IpU3HAKaM. XHMHUECKHE CBOHCTBa
METAIOB. JJIEKTPOXUMUYECKHH Psi] HanpsHKeHHH MeTalmioB. MeTannorepmus.

Obmue cnocobsl nomydeHus Metamios. [loHsaTiue o MeTannypruu. [lapoMeTamnyprus,
TUAPOMETANNYPTUS U 3IeKTpoMeTannyprus. CIIaBhbl HepHbIE U [TBE€THBIE.
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Hemeranansl. Oco0eHHOCTH CTPOEHHS aTOMOB, HeMeTaibl — NpoCThIe BEIECTBA. 3aBy-
CHMOCTh CBOMCTB TIafOreHOB OT HX T[IONOXKEHHS B TePUOJMYECKOH CUCTEME.
OKHCIUTENbHBIE W BOCCTAHOBUTENBHBIE CBOWCTBA HEMETAIOB B 3aBHCHMOCTH OT HX
TIOJIOJKEHHUS B PAIY 3NSKTPOOTPULIATEIEHOCTH.
Hdemoncmpanuu
Konnexuus MeTamnos.
B3auMomelcTBE METANJIOB € HeMeTaulaMu (JKelie3a, LWHKA M alllOMUHMA C CEPOW,
AMIOMUHUS ¢ HOJ0M, CYPBMBI ¢ XJIOPOM, TOPEHHE XKeNe3a B XJIope).
['opeBue MeTanios.
AIOMAHOTEPMUS.
Kowtexkis HeMmetaioB. [ opeHue HemeTannoB (cepsl, (ocdopa, yrus). BreirecHenne
MEHEE aKTUBHBIX TAJIOTEHORB M3 PacTBOPOB UX coliel fonee aKTUBHEIMU IalloreHAMHA.
Mopens IPOMBLIISHHONR YCTAHOBKH IS IIPOU3BOJICTBA CEPHOM KUCAOTHL. Monens meuu
1% 00K M3BeCTHSIKA. KoNnekiuu npoayKuuil CUIMKATHON TPOMBIIIIIEHHOCTH {CTEKA,
dapdopa, hagHca, IIeMeHTa pa3IMIHBIX MapoK U Ap. ).
JAabopamopubste onbimbi
3aKanka d OTINyCK CTallH.
(O3HaKOMJIEHHE CO CTPYKTYPaMH CEepoTro ¥ Oeloro uyryHa.
PacnosnaBanue pyn xesnesa.
Hpaxkmuueckue 3auamusn

[Tonydenue, coOupaHue ¥ paclio3HAaBaHHUE ra30B.
* PemmeHme sKcTIepUMEHTANBHBIX 38444
Hpoduasnuste u npogpeccuonaono 3nauumoie 3remenmot codeprycanus. Kopposus
METANIOB: XMUMHMUYECKas U IIEKTPOXUMUYECKAA. 3ABUCUMOCTH CKOPOCTH KOPPO3WH OT
YCIOBUM OKpyXarowed cpenpl. Knaccudukaums Koppo3uM METAIOB MO pPa3IHYHBIM
npu3HakaMm. Croco0bl 3a11UThl METALIOB OT KOPPO3UM.
I{pon3BOACTBO YyTI'yHa M CTAJH.
[lonydeHue HeMeTaINOBR (hPAKIUOHHON MEePErOHKON KUAKOr0 BO3AYXA M 3IEKTPOTH30M
PaCTBOPOB WITH PACIUIABOB 3JIEKTPOJIUTOB.
CunukaTHasg IPOMBILUIEHHOCTE. | [pOM3BOACTBO CEPHOI KUCIIOTEL.

2. Oprannveckas XuMHs

2.1. OcrosHble nOHAMUA OP2AHUYECKOI XUMUN U NEOPUS CIIPOECHUA
OPZAHUHECKUX COCOUHCH U

Hpeamer opranndeckoii xumun. [IpupogHble, UCKYCCTBEHHBIE U CHHTETUYECKHE Opra-
HUYECKHe BellecTBa. CpaBHEHUE OPraHUYeCKUX BEIUECTB ¢ HEOPraHUYeCKUMU.
BanenTHOCTE. XWMHUECKOE CTPOCHUE KAK NOPSAOK COCIUHECHUS aTOMOB B MOJIEKYIIBI TIO
BaJICHTHOCTH.

Teopusn crpoerust opranndeckux coeguHenunii A.M.bytaepoBa. (OcHoBHBEIC
IIOJIOYKEHUSL TEOPUM XHMMUYECKOro CTpoeHus. MzoMepuss M u3oMephl. XHMUYECKHe
(GOPMYITBI ¥ MOZIENIH MOJIEKYJT B OPraHUuecKON XMUMHH,



Knaceudpukanusa oprarmndeckux semecrB. Kinaccudukamus BelUeCTB IO CTPOEHUIO
YTIEPOIHOTO CKENeTa U HAIWYUIO PYHKIMOHANBHEIX Ipyin. ['oMonoru u romMmonorus., Ha-
yasa HomeHknatypsl IUPAC.

Knacenpaxkanns peakuuii B opranudeckoit xamun. Peaxiimu npucoegurenus (Tuapu-
POBaHUS, TAJTOTCHUPOBAHUS, THAPATALMM). Peakuuu OTHIeTieHUs (JeTHAPUPOBAHUS,
AeTUIPOraliOTeHUPOBAHNA, JeruapaTarin ). Peakun 3aMelleHHs. Peaxiun
M30MEPHU3AITHH.

Hemoncmpauuu

Mozens MoOJeKyJl rOMOJOTOB W M30MEPOB OPraHuYMecKuX coeluHeHwH. KadecTBeHHOE
00Hapy KeHHe YTIIEpoaa, BOAOPOIA U XJI0pa B MOJIEKYJIaX OPraHHYECKUX COeAMHEHHIA.
Jlabopamopmnutii onsim

WUsroTopienne Moaeneil MoeKyJT OpraHUIeCKiX BELIECTB.

lIpopunvnsie u npogpeccuonanvruo 3nauumsie nemenmst cooeprcanus. Ilousrue o
cybcTpare w pearente. Peakiuu OKHCIEHUS H BOCCTAHOBICHHS OPTAaHUYECKUX BEIIECTB.
CpaBuenne KnacCUQUKAlMK COEMHENNH W KIaCCUPUKALMYA Peakiuii B HEOPraHHYecKou
U OPraHuveCcKON X¥MUH.

2.2. Yonego0opoowst u ux npupooHsie ucourKU

Allkanpl. AJKaHB: TOMOJOTHYECKWH psiji, H30MEpPUS W HOMEHKIATYPA AJKAHOB.
XUMHU4YECKHE CBOMCTBA alkaHOB (MeTaHa, DTAHA): FOpPEHUE, 3aMelleHHe, PaslokKeHue,
neruapuponanue. [IpumeHeHne alkaHOB HA OCHOBE CBOMCTB.

AJIKeHBI. DTuneH, ero MonydyeHue (NeTHOPHPOBAHMEM OTaHa, MAENOJIHMEpH3allHek
IONUSTHIIEHA). [ OMOIOTHYecKuit psil, W30Mepus, HOMEHKIIATYPa AIKEHOB. XHUMUYECKUE
CBOMCTBA STUJIEHA: FOPEHME, KaueCTBEHHbIe peakIny (o0ecliBeunBaHue GPOMHOM BOIBI W
pacTBOpa IePMAHraHaTa Kajlus), TuapaTanvs, IoauMepusanus. [IpiMeHeHye 3THISHA Ha
OCHOBE CBOMICTE.

Huenpl v kayaykn. [lonstie o queHax xax yriaeBOAoOpoaax ¢ AByMs JBOMHEIMHU CRS3SIMH.
Comnpsoxennple IHeHBl. XUMHWUYECKHe CBOMcTBa OyTammeHa-1,3 W u3ompeHa: odeclBe-
qYrBaHKMe OPOMHON BOJBI U NONAMEpH3ANKA B KayuyKd. HaTypanbHelil ¥ cHHTeTHYECKHE
Kayuyku. Pe3una.

Anxnapl. AuetuneH. XuMd4ecKdHe CBOMCTBA aueTHieHa: ropeHue, oOeclBEUHBAHHE
OpOMHOU BOMBI, MPHCOSTUHEHNUH XA0POBOAOPOIa U r'UApaTalus. | [puMeHenne aneTHIeHa
Ha OCHOBE CBOHCTB. MeXKIIaccoBas M30MepHd ¢ alKagMeHaMu.

Apennl. benszon. XuMuueckue cpoiicTBa OeH301d: ropeHue, peakldM 3aMelleHHs (ra-
JorenupoBanMe, HutpoBanue). [IpumeHentie 6eH30/1a Ha OCHOBE CBOMCTB.

IIpupoanblie HCTOMHUKH YIVIEBOAOPOAOB. [IpHPOAHEIA ra3; cocTaB, IPUMEHEHUE B Ka-
YECTBE TOTUTHBA.

Hedrs. Coctas n nepepaborka nedyru. [leperonka Hedru. HedrenpoaykTsL
Hemoncmpauuu

[ opeHue MeTaHa, 3TUICHA, AIlETHIIEHA.

OrHoweHne MeTaHa, 3THIEHA, alleTHIeHa u OeH30a K PACTBOpAM MepMAHTAHATA KA U
OpoMHOIt BOJIE.

[ony4yenne >tunena peaxiuell peruapaTalli JTaHONa, ANETHIEHA — THAPOIIN30M
KapOunaa KalbIIHs.
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Pasmoxenne xaydyka NpW HarpeBaHHY, UCHBITAHUE IPOJYKTOB Pa3JlOXKEHWS Ha He-
TIPEeNeTbHOCTD.

Komnexkuus obpasioB Hedtu U Heprenpomykror. Komnexkuma «KameHHEIH yroinb H
TIPOAYKITUS KOKCOXHMHAUECKOIO IPOM3BOACTBAY.

Jlabopamoprbie onbimesl

O3HakoMIeHNE ¢ KOITeKIeH 00pa3iioB HedTU U IPOAYKTOB e¢ nepepaboTKu.
O3HakoMIIeHNE ¢ KOJUIEKIIMeH KayuyKoB 1 o0pa3iiaMu U3AeInil u3 pesuHsl.

Hpodruavnvie u npogeccuonanvno 3nauumeie 3emenmbl codeprcanusa. Ilpasuno
B.B.Mapkosrykosa. Knaccugpukauua A Ha3Hayenne kayuykoB. Knaccmbukaums n
Ha3HaueHue pe3uH. BynKanuzanus Kayuyka.

[lonydeHnue aneTH/eHa TNHPOIM3OM MeTAaHA W KapOuaHeM crocobom. Peakuwms mo-
JTUMepH3alui BUHHIXJIopUaa. TIOTUBHHWINKIOPUA W €ro IpUMEHEHUE. |puMepu3ansd
AliCTU/ICHA B OCH3OIL.

[lonstue 06 sxcrpakuuu. BoccTanosnenue HuTpoOeH300a B aHWIMH. | oMomoruueckui
psn apeHoB. Tonyon. Hutpopanue tonyona. TpoTun.

(OcHOBHbIE HAMPABICHUS TPOMBILICHHOR NepepaboTKu NpUpPOHOTO rasa.

[lonyTHbiiA HedTsIHON a3, ero nepepadoTka.

IIponeccsl mpombluieHHOR nepepabotku HedTu: Kpekudr, pudopmunr. OKTaHOBOE
qUCH0 OSH3MHOB U [[ETAHOBOE YUCIO JU3ENbHOTO TOTUIUBA.

KOKCOXHMUYECKOE ITPOU3BOJICTBO U €0 NPOAYKIIUS.

2.3. Kuciaopoocodeparcanue opzanuieckue coeOUHeHUA

Couprsl [lonydenue 3tanona OpoxeHHEM TIUIIOKO3Bl M MIpaTanuei stuneHa. [ uapok-
CUJIbHAS Tpylna Kak ¢yHKuuoHanbHas. [IoHsTHE O OpejieNbHBIX OTHOATOMHBIX CITHPTaX.
XUMUYecKUe CBOMCTBA HTAHOJA: B3aUMO/IEHCTBIE C HaTpHeEM, 00pa30BaHue NPOCTHIX U
CIIOHBIX 5(QUpoB, oxMcIeHUe B ampaerui. [IpuMeHeHue >TaHoNIa Ha OCHOBE CBOUCTB.
ANKoronusM, ero NocjaeACTBUS IS OpraHU3Ma UelloBeKa ¥ NpeayIIpeKIcHue.

I'inuepuH Kaxk NpencTaBUTETh MHOTOATOMHEBIX CHUpTOB. KadecTBeHHAas peaklus Ha
MHOI'04TOMHbIE CTUPTHL. [ [puMeHeHne IHIepuHa.

Penon. Qusnueckue U XUMHUECKHE CBOMCTBA (peHosa. B3aumMHoe BnusiHHe ATOMOB B
Monekyse heHona: B3auMOIeHCTBHE ¢ THIPOKCUIOM HATPUS U a30THOM xucnortoi. Ilpn-
MeHeHHue ¢peHoNa Ha OCHOBE CBOMCTB.

Anbaeruapl. [Toustue o0 anpmerwpax. AnpIeruinas Ipynna xak GyHKUHOHATIbHAS.
QopMansaeru U ero cBOUCTBA: OKUCICHUE B COOTBETCTRYHOIIYIO KMCIOTY, BOCCTAHOBIIE-
H¥WE B COOTBETCTBYOLIMN cnupT. [lonydeHne anbIeruoR OKUCICHUEM COOTBETCTBYIOMINX
crupToB. [IpuMeHeHue dopManbaeruaa Ha OCHOBE ero CBOMCTB.

Kap6onoseie kucaorhl. [lonstue o kapboHoBeix knciotax. KapGokcHnsHas rpyna Kax
QyHxuuosanpHas. ['OMONOTHYECKUH psig OpeAeibHbIX OJHOOCHOBHBEIX KapOOHOBBIX
xkucnotT. [lonmyueHue KapOOHOBLIX KHCIOT OKHCIHCHHEM &IbIETHIOB. XHUMHUECKHEe
CBOMCTBA YKCYCHOM KHCJOTHI: 001Ue CBOMCTBA ¢ MHHEPAIBHBEIMH KUCIIOTAMH K PEaKIHs
sTeprOu-Kauuv. [[puMeHeHne YKCYCHOM KUCAOTE Ha OCHOBE CBOMCTB. BRIcIIne JKupHBIE
KHACJIOTBI Ha IIPUMepe NaTbMUTHHOBOH U CTeapUHOBOH.

Choxupie 3pupbl u sxupbl [lonydyenue clnokHbK 3Qupos peakuued srepudukanmm.
Cnoxuble 3Qupel B IPUPOJE, nX 3HadeHHE. [IpuMeHeHHEe CHOKHBIX HPHPOB Ha OCHOBE

.
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cBoticTB. JKupbl kax cioxusle 3¢upsl. Knaccupnkanus KupoB. XuMU4ecKHe CBOWCTBA
KMPOB: [MAPONU3 W TUIAPUPOBaHUE XUAKWAX KAPOB. [IpuMeHeHHe >KUpPOB Ha OCHOBE
CBOMCTB. MblIa.

Vrneeoabl. YTIeBOAbl, UX KIaCCHPUKAMSA: MOHOCAXapuJbl (IMIOKO3a, (QPYKTO33),
oucaxapuipl (caxapoza) U MOJUcaxapyuIbl {KpaxMall v LEeJUo03a).

I'MmoKo3a — BEIIeCTBO ¢ JBOMCTBEHHOH (DYHKLIMEN — aibAeruaocnupT. XUMUUECKUE
CBOWCTBA IUIFOKO3BL: OKHUCJEHHE B INIIOKOHOBYIO KHCIOTY, BOCCTAHOBJIEHHUE B COpOMT,
cnuptoBoe Obpokenue. [IpumeneHne rioKo3sl Ha OCHOBE CBOMCTE.

3HAUCHUE YIIEBOJOB B JKHUBOM OPUPO/IE W XKU3HK 4enoBeka. [[oHsTHe 0 peaklugax IOJH-
KOHJIEHCAITMH ¥ THAPOJIM3a Ha TIpUMeEpE B3aUMOTIPEBPAIeHHH: IMI0KO3a» NONUCAXAPUL.
Hemoncmpayuu

Oxucnedre CIupTa B allbIeT U,

KaugecTBeHuble peakiii Ha MHOYOaTOMHbBIE CIUPTEL.

PactBopuMocTe ()eHONA B BOAE NpH OOBIMHON TeMmmepaType W HarpeBaHHU.
KagecTBeHHEIE peakiiyy Ha GeHo.

Peaknus cepeOpsHOro 3epKaa albIerHI0B U IIHKO3EL.

OxucneHre anbAeTHIOB U TIOKO3BL B KUCJIOTY ¢ nomMolipro ruapokeuaa meau (II). Ka-
TeCTBeHHAS peakius Ha kpaxman. Konneknus 3pupHBIX Macel.

Hdabopamoprsie onsimor

PactBOpenue rmulieprHa B Boe U B3auMoaelicTeue ¢ ruapokcuaoM menu (10).

CBoi¥icTBa YKCYCHOH KHACIOThI, 001He CO CBOHUCTBAMH MUHEPATBHBIX KHCIIOT.
JlOKa3aTeNbCTRO HelIpeAeIEHOI0 XapakTepa )HIKOro Kupa.

B3anmopelcTBHE TIIOKO3EL M caxapo3bl ¢ TuapokcumoM meau (1),

KavecTBeHHAs peaKUns Ha KpaxMall.

IIpodpunvubie u npogheccuonanvno 3HauuMble IeMeHMbl COOEpHCAHUA. MeTUITOBbIN
CIHPT K €T0 HCIIONL30BAHHE B KAaUeCTBE XUMWYECKOTO CHIpbiA. TOKCHYHOCTH METAHONA A
[IPaBUNA TEXHUKM 0e30IacHoCTH npu paboTe ¢ HUM, DTUNICHTIMKOIEL U €0 IIpUMeHeHNE.
TOKCHYHOCTh ITUNEHTIUKONS B IPaBUIa TEXHUKU Oe30nacHocTd npu paboTe ¢ HuM.
losny4enue deHONA M3 IPOLYKTOB KOKCOXUMUYECKOIO TPOU3RO/ICTRA U U3 GeH30Ma.
IlonukonngeHcauus GopManbaeryaa ¢ QGeHolIoM B (heHOIOQOPMAIBIEIHIRYIO CMOTY.
Anetansgerus. Ilonatue o keToHaX Ha IIpUMepe aleToHA. [IpUMeHeHHe aneToHa B Tex-
HUKE U IPOMBINLIEHHOCTH.

Muoroo0pazne KapOOHOBBIX KUCHOT (11aBEACBOM KHCIOTH KaK JBYXOCHOBHOH, aKpHIIO-
BO# KUCJIOTEI KaK HellpeAensHoi, OeH30MHOH KMCIOTHI Kak apoOMaTUUeCKOMH ).
IlnenkooOpasyroue Macna. 3ameHa XHUPOB B TeXHHMKe HEMMIIEBBIM ChipbeM. CurTe-
THUECKHE MOOIIHE CpeICTRA.

Momnourokncnoe O6poxenne rmoxo3sl. Kucnomonousnsle npoaykTel. CHIOCOBaHWE KOpP-
MoB. Hutporanue nemnntonossl. [TupokcHIng.

2.4. Asomcodeparcanque opeariuueckue coeounenun. Honumepsi

Amnnbl Tlonarue o0 amubax. AnmudaTuyeckue aMUHbBL, WX KAACCH(QUKAINSI ¥ HOMEH-
Klarypa. AHHUIIAH KaK OpraHnyeckoe ocHoBaHue. [lonyuenue aHuIWHA U3 HUTPOOEH30IA.
[lpuMeHenne aHUTUHA HA OCHOBE CBOMCTB,
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AMHMHOKHCIOThHI. AMUHOKUCIOThH kak aM(QOTepHbIe AU(pYHKLUMOHANBHbIE OpraHUYecKue
coenuHeHUA. XUMHYECKUE CBOWCTBA AMUHOKHMCIOT: B3aUMOACHCTBHE C LISNOYAMM,
KACIOTAMH M [pyr ¢ Apyrom (peakuus nonauxoHaeHcauuu). llenTupHas c©Bsi3b W
nonunentuabl. [lpuMeHeHHe aMMHOKHCIIOT Ha OCHOBE CBOMCTE.
beaxu. Ilepeudnas, BTOpUYHAS, TPETUYHAS CTPYKTYpPhI OiIKOB. XHUMHUYECKUE CBOUCTBA
OenKoB: ropeHue, ACHATYpaUMsl, THAPOJIU3, IIBETHRIE peakiiud. buosornueckue GyHKIKU
OEIKOB.
Hoaumepsl. benku u nonucaxapruasl Kak OHONOTUMEPEI.
Hnacrmacen:. [lonydyenue nojiuMepoB peakiveil NonumMepu3ally U NOJIUKOHICHCAIUH.
TepmornnacTu4Hble U TEPMOPEAKTUBHBIE [11acTMacchl. [1pencraButeny nnactmace.
Boaokna, ux wiaaccudukanuna. [lomrydenne BonokoH. OTAENbHBIE TIPEACTABUTENN XU-
MHYECKHX BOJIOKOH,
Hemoncmpanuu
BzaumMoelicTBIUEe aMMUAKa U aHUIUHA ¢ COJISTHOM KUCIOTOH.
Peaxmus anmiHa ¢ OpOMHON BOAOH.
JokazatenecTso Hamu4uus GyHKIMOHATRHEIX TPYIIN B PACTBOPAX aMHHOKHUCIIOT.
PacTBopenue u ocaxkenue OenKoB.
[{BeTHBIE peaklIiU OSIKOB.
['openye MTUYBETO I1epa U IISPCTIHON HUTH.
JlabopamopHsie onbinst
PactBopenue 6enkoB B BOJIE.
ObHnapy:xeHue OENKOB B MOJIOKE U MSICHOM OylboHE.
Henatypauus pactBopa Oenka KypHHOTO fitlia CIIHUPTOM, PACTBOPAMM COJICH TSDKENBIX
MeTaVIOB U [IPU HarpeBaHUM.
Ilpaxmuueckue 3auamus
Pernitenne >KCIIEpUMEHTANBHBIX 3a7a4 HA HASHTU(QUKALMIO OPraHHYeCKUX COSAUHEHMI.
PacniosHaBaHue niuacTMace U BOJOKOH.
Hpodunvuvie u npodpeccuonanvrno 3Hauumvie 3IneMeHmbl  COOEPIHCAHUA. AMu-
HOKanmpoHoBas kHcinora. Kanpon kak mnpeactaBuTeNs TONMAMHAHBIX — BOIOKOH.
Hcnonpzoeanme rugponusa OenkoB B TPOMBIIIIEHHOCTH.  [IOMMBMHUIXIOPHUI,
nmonuTeTpadpTopaTUiIeH (TednoH). @eHomodopManbieruible wiacTtMacesl. Llennymoun.
[IpoMblineHHOE TPOU3BOACTBO XUMHYECKIX BOTOKOH.
Temsot pepepamos:

e HcTopus nonyveHus U NPOU3BOACTBA ANFOMUHKS.

® DNeKTPONUTUYUECKOE TIOJIyUeHHe U paGUHUPOBAHIE MEU.

e JKu3Hb U nestenbHOCTE I, JI3BU.

e Ponp MeTaaIoB B HCTOPHM HEJIOBEUECKOR LMBUIW3aIMU. McTopus oTeuecTBeHHOM

YepHOR MeTAILTYprur. COBPeMEHHOE METAILTYPrHYECKOe TPOU3BOACTEO.
¢ lcropus oTevyecTBEHHOM IBETHOM MeETANNTYpruu. Ponb METANTIOB W CIIABOB B
HAyYHO-TEXHUYECKOM IIporpecce.

e Koppo3us MeTa/IoB U CIOcOBhI 3aIIUTH OT KOPPO3HH.

o lueptHeie unu G1aropojHbIE rasbl.

s Poxaaroiiye coiu — rajoreHsl,

» HcTopus iBeIcKOH CIIUUKY.
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HcToprsi BO3HUKHOBEHMS ¥ PA3BUTHS OPraHUYECKON XUMUH.
Kuzue 1 nestensHOCTh A. M. byTnepoga.
Burtanmsm 1 ero Kpax.

Pojib 0TEUECTBEHHBIX YYEHBIX B CTAHOBICHUWU U PA3BUTHA MHAPOBOH OpraHUYECKOH
XHMUU.

COBpGMSHHbIB NpeaACTaBICHHA O TEOPHH XUMUYECKOT0 CTROEHUS.
DKOIOTrMUecKHe acHeKThl UCIIOIb30BaHNs YTIICBCOOPOOAHOTO CBIPBA.

DKOHOMUYECKUE ACTIEKThl MEKIYHAPOIHOTO COTPYIHUUYECTBA [0 HCIIOIB30BAHHIO
YTIIEBOIOPOAHOIO CBIPBSL.

Hctopuss OTKpBITUST M pa3spabOTKU Ta30BBEIX W HEPTSAHBIX MECTOPOXKICHHH B
Poccniickott Genepatiun.

XuMusl yrIeBOIOPOAHOIO ChIPb U MOsl Oy yIasi mpodeccus.

YTIiIeBOROPOAHOE TOIUIMBO, ETO BH/EL M HA3HAYECHUE.

CuHTeTHYeCcKHe KayuyKH: HCTOPUS, MBOTOOOpa3He U NEPCIEKTUBEL
Pe3nHOTEXHUYECKOE TPOU3BOACTBO U €0 POJIb B HAYYHO-TEXHHUYIECKOM ITpoTpecce.
CBapouHoe IPOM3BOCTBO ¥ POSIb XMMHUH YITIEBOIOPOLOB B HEM.

Hedth 1 ee TpaHCNOPTUPOBKA KAK OCHOBA B3aMOBBITOAHOIO MEKIYHAPOIHOTO CO-
TpYAHUYECTRA.
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TEMATHUYECKOE [NNTTAHUPOBAHME

IIpu peanuzanum copepkanms 001ucobpazoBaTeNbHON y4eOHOH TUCIIUTITHHEL « X AMMSD)
B npenenax ocpoenuss OIIOIT CIIO na 6aze oCHOBHOrO oOmierc o0pa3oBaHMA C
TOJy4eHHEM CpemHero oOuero o0pa3oBaHMA. Makcumanbhas yuebHas Harpyska
obyyqaromuxcs no npodeccuu 21.01.08 Mawmmuucer Ha OTKPBITEIX rOpHbIX padotax CIIO

TEXHHYECKOro _npotunsd npodeccnoHanpHore obpasoBadus —l714ac, U3 HUX
ayIuTopHas (00A3aTeNbHas) Harpy3ka OOYJAIOLINXCs, BKIIOUYas 1a00paTOPHbIE OIBITHL U
[IPaKTHUYECKUEe 3aHATUS, — 114 YyacoB; BHeayauTOpHas caMOCTOsTeNbHas pabota — 57
JacoB;

TeMaTHUeCKHH TLIAH

HanMeHOBaHMe pazaeon 1 TeM Konu=ectno JIIS | Rontp. Camocr.
PaboTe1
4acoB

Paborol

O6mas Heopranudeckas xumMus- 1 Kype

Breneune 2 - - 1
1. OCHOBHBIE NOKATHS U 3aKOHBI 6 - - 3
2. Tepuomuueckuit 3aKOH 154 8 1 1 4
Ilepuoanueckas CHCTEMA
XUMHYECKHX 3IIEMEHTOR
AW .Menneneepa u cTpoeHue aToma
3. CrpoeHHe BellecTBa 10 3 - 5
4. Boaa. PacTopn. g 1 i 4
DIeXTPONUTHYCCKAL AUCCOLMAIIHS
5. Kiaccudmxauusa HeopranmuecKux 12 10 - 6
COSTUHEHHHN U UX CROUCTRA
6. XuMUUYECKHE PeakLuu 9 3 1 4
Hroro: 1kype 55 18 3 27
2 kype
7. XuUMHUUecKUe PeaKIiny 5 2 1
8. MeTamIel ¥ HeMeTa LB 12 5 1 14

OpraHqucKaﬂ XHMHuA

8.OCHOBRHBIE TOHATUS OPraHHYECKO 8 - 1 2
XHMHU TEOPHS CTPOCHUSA OPTAIUYECKUX

9.YrneBonopomsl B MX NMPUPOTHEIE 12 2 1 3
HACTOUHWKH

10.. Kucnoponconepxane 10 5 - 16

OPrdHHYCCKHE COCTHHCHK S
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11.AsoTconepialiiue opraHudecKye 12 3 1 3
coenureHus. [lomumeper

Uroro: 2 kype 59 19 5 30
HTrore: 1-2 kypce 114 37 8 57

BueayauTopHas camocronTe nHas pabora

[ToaroToBka noxnanos, pedeparos, 57
HEIMBUIYaJBEHOTO MIPOEKTa ¢
HCTIONB30BaHKeM UHBPOPMALMOHHBIX
TEXHOMOTHH, U p.

Hpomexncymounan ammecmayua 6 hopme oughpepenyupoeannozo 3auema

XAPAKTEPUCTHUKA OCHOBHBIX BUAOB YUEEHOU TEATEJBHOCTH

CTYJIEHTOB
Cogepxanue XapakTepucTWKa  OCHOBHBIX  BHAOB  JeATeJbHOCTH
o0y4yeHnsn CTYA€HTOR (HAa YPORHe YUeOHbIX deHcTBHIE)

YMeHHE JaBaTh OIpefIeNICcHHE U ONEPUPOBAThH CACIYOLNMH XHMHYCCKUMU
MOHATUSMY:  BEIDECTBO, XHMMUECKMH  3NeMeHT, 4aToM, MONeKyIa,
OTHOCHUTE.ILHBIE aTOMHAas U MONEKYJSPHAs MaCChi, WOH, AILTOTPOTINA,
W30TOMbI, XMMHYECKas CBS3b, INEKTPOOTPHUIIATENBHOCTh, BAJCHTHOCTS,
CTEIICHb OKHCICHMSA, MOIb, MOJApHAs Maccd, MOJAPHBIE 00BeM
ra300dpasHbIX BEIIECTB, BEUIECTBA MONCKYNSIPHOTO UM HEMOJICKYISPHOIO
CTPOSHHS, PACTBOPLL, NIEKTPOJINT W HEINEK-TPOIHT, 3NEeKTPONHTHHEECKAs
QUCCOLMALIMs,  OKHMCIHTENh M BOCCTAHOBUTETh,  OKUCIEHHE  H
BOCCTAHOBIEHUE, TEIUIOBOU »sbdexT peakuuu, CKOPOCTh XHUMHUECKOR
peaKiMyu, KaTalu3, XWUMHYECKOE pABHOBECHE, VIIECPOIHBIH  CKeler,
($YHKIHOHATBHAS IPYINA, H30MEDHS, TOMOJIOTHS

OcHoBHBIE (I)OPMYEIHpOBaHHe 3aKOHOB COXpPAaHCHHA MAacChl BEIISCTB H ITOCTOAHCTBA
3AKO0HBI COCTaRa BCICCTE.
XHMHUH YcTaHoBka HpH‘lHHHO-CJ’IEHCTBCHHOﬁ CBA3H MCHIY COACPAGBHHUCM 3THX

38KOHOB M HANMCAHMEM XHUMHYECKUX (GOpPMYNT M YpaBHEHHH. YCTAHOBKA
ABOJIFOITAOHHOH CYIIHOCTH MEHAEISEBCKON U COBpEMEHHOU (HOPMYTHPOBOK
nepuogudeckoro 3akona J{.M.Mengpeneepa. OObscHenue (uznueckoro
CMBICIA CUMBOIMKU TNEPUOAHYECKOH Tablnbl XUMMHUYECKHUX 3JIEMEHTOR
AN MeugenecBa (HOMEpOB sleMeHTa, NEpPUOXNA, TPYNTNBI) X YCTAHOBKA
[IPHYUHHO-CICACTBEHHON  CBA3M  MEKIY  CTPOCHHMEM  aToMa H
3aKOHOMEPHOCTSIMHE H3MEHEHUs CBOHCTB 3IEMEHTOB M 0OpazoBaHHBIX HMH
BELUECTE B IEPUOJAAX U IPYIIax.

XapakTepucTHKa DSIEMEHTOB ManblX ¥ OONBUIMX HEPHOACB MO  HX
HoJI0KeHHKIO B [lepuoauveckoit cucteme [1.M.Menneneena
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OcHoBHbIE TeopHH
XUMHH

YCTaHOBKA 3aBUCHUMOCTH CROMCTB XMUMHMUECKUX BCLIECTB OT CTPOCHHSA
aToMOB  OOpazyIOMIMX WX XHMHUYECKHX 3JEMEHTOB. XapakTepucTHKa
BAKHEMINUX TUIMOB XUMWUUECKHMX CBA3CH W OTHOCWTENBHOCTH STOM
TUTIOIOTHU.

OOBACHEHHE 3aBUCUMOCTH CBOMCTB BeIIECTR OT WX COCTaBa M CTPOCHUS
KPUCTALTMYECKHX PELIETOK,

QopMynHpoOBKa OCHOBHBIX IMOJOKEHHM TEOPHH 3NeKTPOIUTUUESCKOH
IUCCOLIMAlUH M XapaKTePUCTUKA B CBETE ITOH TEOPUM CBOHCTB OCHOBHBIX
KJIaccOB  HEOPTaHUMecKuX coeanmHeHuil. PopMynHpoBKa OCHOBHBIX
IONOMKEHKWI TEOPHHM XWMHUYECKOTO CTPOSHMS OPraHudecKUX COSHMHEHWH u
XapakTepUCTHKa B CBEeTE€ OTOH Teopru CBOMCTB OCHOBHBIX KIIACCOB
OPraHUYECKUX COCINHEHUH

Baxueiimrue
BelllecTBAa u
MATEPUAJIBI

XapakTeprcTHKA COCTaBa, CTPOCHHUSA, CROMCTB, [I0AYYEHUS U MPUMCHEHHS
BakHedumx Mertanmnos (IA w I A rpynm, amiOMHHEA, Xeleza, a B
ECTECTBEHHOHAYYHOM IMpodiie W HeKOTOphIX d-21eMeHTOB) W HX
COCOMHEHHH.

XapakTepuCTHKA COCTaBa, CTPOSHMS, CBONCTB, MOMYYCHUS W IPHMEHEHHS
BaxHeHwnX HemeramnoB (VIII A, VIIA, VIA rpynm, a Takxe asota M
docdopa, yriaepoma U KpeMHus, BOAOPOJA) H HX  COETUHEHHIA
XapaKkTepUCTHKA COCTaBa, CTPOCHMS, CROHCTB, MOMYUCHHA B TIpHMEHEHHS
BaXKHEHIINX KIACCOB YINEBROAOPOROBR (aTKaHOB, NHKIOANKAHOB, ANKEHOB,
alKMHOB, 4peHOB) M HX Haulolee SHAYMMBIX B HapOIHOXO34HCTBEHHOM
I1aHe MNpeAcTaBHTeIed. AHANOrHYHAA  XapaKTepUCTHKA BaXKHEHIIHX
NpeacTaBHTelleld APYTUX KIAaCcCOB OPTaHMWYecKWX COSAMHEHUH: METAHONA W
3TAaHOJIA, CIOKHBIX 3HPOB, KUPOB, MBI, allbIeTHAOR ((hOPMATLIETHIOB H
aneTalbAeruia), KeToHOB (aneToHa), KapOOHOBBIX KHCIOT (YKCYCHOR
KUCAOTBHI, UL €CTECTBEHHOHAYYHOT0 MNpoQuis TpeAcTaBuUTedeld Apyrux
KJIACCOB KHCJIOT), MOHOCAXapuaoB (IMIOK03bl), AUCAXAPHIOB (Caxapossl),
NONUCAXAPAIOB (KpaxMana | LeIOo3El), aHUIMHE, aMUHOKHCIOT, BenKos,
UCKYCCTBEHHBIX H CHHTETHUYECKKX BONIOKOH, KAY4YKOB, IIIacTMAace.

XuvuauecKni
3LIK u
CHMBO.IHKA

HcnonbzoBanne B yueOHOH W
XMMUYECKUX TEPMUHOB H CUMBOJTHKH.
HaspaHue H3YYeHHSLIX BEIICCTR TO TPHBHANLHOW MM MCKIYHapOIHOH
HOMCHKIIATYpE i OTpa¥eHHe COCTABA ITUX COCAHHCHHA ¢ IOMOIBIO
XUMHYecKUx GopmMyi.

OTpaxeHue XUMHYECKHX [POIECCOB ¢ IOMOIIMBIO YPABHEHMH XUMHUECKHX
peakuui

NpoheCcCHOHATEHOR — AeATENBHOCTH

XuaMuueckue
peaKknun

OObACHEHME  CYIIHOCTH  XMMHYeCKUX TponeccoB. Knaccudwkaims
XUMHYECKHX PEeaKlMid 1o pa3JHdHbIM IPH3HAKAM: YHWCTY M COCTAaRY
OPOAYKTOB H peareHTos, TEIUIOBOMY d3hdexTy, HampaBmeHHo, ¢ase,
HANUYKIO KaTald3aropa, HM3MCHEHHIO CTENCHEH OKUCTEHUs 3JeMEHTOB,
00pazyIOMKX RElleCTRA.

YCTaHoBKa TMPH3HAKOB OOLIEr0 W pasidyHOTO B THUIOJOTHH PEaKIMi I.11
HEOPIraHHYeCKON W opraHudeckoll xmumuu., Knaccuuxanus BEIIECTB H
IIPOLIECCOB ¢ TOYKH 3pPEHMA OKUCICHHS-BoccTaHoBneuusi, CocCTdBIIEHHE
YPaBHCHHH pEeakuui ¢ MOMOLIBIO METOAA JIeKTPOHHOTO Halanca.
OOBiACHEHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKIMH M MOJ0KEHUA
XUMHYECKOTO PABHOBECHS OT Pa3NUYIHLIX (aKTOPOB
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XuMHYeCKUH

Brinondenye XMMHIIECKOro SKCIICPHMCHTA B ITONTHOM COOTBETCTBHH

IKCMEePHUMEHT ¢ TIpaBI;TaMH Ge30TIacHOCTH.
Hab:mronenue, Gpukcamus 1 OMHcaHHe Pe3yIbTaTOR IPOBEISHHOIO
IKCIICPHMEHTA

XuMuHecKas IIposesnenne CcaMOCTOATENBLHOTO MOWCKA XHMAYEeCKOH wHHbopMaunu ¢

uHpopManua MCTIONB30BAHMEM PAIMYHBIX UCTOYHAKOB (HAYYHO-NIONYISPHEIX N3TaHAM,
KOMIBIOTEPHBIX (a3 Jandbix, pecypcoB HMHTepHeTa). lcmonn3opanue
KOMT{BIOTEPIIBIX TEXHOTOTHH [ 00paGoTku ¥ HEpeladd XHMHUYECKOH
UHGOPMAIIUH K €C IPESACTABICHUS B pa3IMuHbIX popyax

Pacuerni o | YCTaHORKA  3aBMCUMOCTM  MEXKIY KAueCTBEHHON W KOIWHYeCTBEHHOH

XHMHISCKHM CTOPOHAMH XUMHUECKHX OOBEKTOB M IIPOILCCCOB. PEINeHuE pacueTHbIX

dropmyaM 33744 10 XUMUUECKHM (DOPMYIAM U YPABHEHUSIM

IIpodurcnoe u [OOBICHEHHE XMMHUYCCKHX SRICHHIH, DPOHCXOAAMMX B IIpUpoie, OuITY U Ha

npodgec- IPOU3BO/ICTEE.

CHOHAJIBHO Onpejerieade BOZMOXKHOCTEH NpOoTeKaHUS XUMHYECKHMX NpeBpalleHdil B

JHAYHMOE paB.;—[HLIH]:IX YCIIOBHAX,

cofiep:KaHHe Cobmogenue npaBuyl  AKONOMHYECKM  TPAMOTHOIO — [OBEJEHUS B

OKpYKAIIIEH cpee.

OiteHka BIMAHAS XUMHYCCKOIO 3arpsS3HEHHS OXPYyXalome# cpeabl Ha
OpTaHU3M 4YCJIOBEKA W JAPYTHE XHBble OpraHu3Mbl. CoONI0JCHME NpaBuUn
Oezonacuoro oOpaienns € COPOYUMMU M TOKCUYHBIMK  BellleCTBaMI,
nabopatopEeiM  o0opy/aoBarueM. IloroToBKa  pACTBOpPOB  33JaHHOMH
KOHLIEHTPAITUH B OBITY K Ha IIPOH3BOICTBE.

KpuTuueckas ouUEBKa [JOCTOBEPHOCTH  XWMHYECKOH — HHGOpMAaLuu,
MOCTYHAOIMIEH H3 PasHbIX HCTOHHUKOR




YYEBHO-METOAWYECKOE H MATEPHAJIBHO-TEXHUUYECKOE
OBECIEYEHUE IMPOTPAMMBI YYEBHOH JIUCLIATIIAHBI «XUMHST»

OcBoenuie porpaMMel y4eOHOU TUCHMILTHHBL « XUMUS MPEeANONaracT HalHuHe B
NPOQECCHOHANEHON 00pa30BaTeNnbHON OpraHM3aliy, peanusyioulei obpa3oBaTelbHyIO
IIPOrpaMMy cpeaHero obmero obpazoeanus B npegenax ocsoenvs OINOIT CITO na Gase
OCHOBHOro 00IIero odpasoBaHMs, KaOHHETa XUMHH ¢ naboparopueit u nabopaHTCKOl
KOMHATOM, B KOTOPOM HMMEETCA BO3MOKHOCTE OOECHeuuTh CBOOOIHBIN IOCTYN B
Hurepuer Bo Bpemsl y4eGHOrO 3aHSATHI W B IIEPUOJ BHEY4eOHOW JIEATENHHOCTH
00 YHArOLIIXCAL.

Ilomemenue  kabuHeTa yIOBIETBOpAeT  TpeGoBanuam  CaHUTApHO-
SMUACMHOIOTHYECKUX NpaBun U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHameHO
THIIOBEIM O0OPYAOBAaHHEM, YKAa3aHHBIM B HACTOAIMX TPEOOBAHUSAX, B TOM 4HMCIE
CTIEMANM3HPOBAHHON y4eOHOM Mebenbro U cpelcTBaMH O0YYeHMSs!, JOCTATOYHBIMH J{IS
BBIIIOJIHEHIS TPeOOBaHNH K YPOBHIO [IOATOTOBKH O0YUAOIUMXCH.

B coctaB yuebHO-MeTOIMUECKOTO M MATEPHANBHO-TEXHUYECKOTO OCHAILEHMA
KaOMHEeTa XUMUH BXOIAIT:

NudopmManuOHHO-KOMMYHHKATABHBIE CPEACTBA: BUICOMATEPHAIDL.

Bona

Kusue u HayyRas nestensHOcTE [ M. Meunneneena
Mertanmel 1 HeMeTanns! B OBITY U IPOMBIILIEHHOCTH
Ilepuoauueckuii 3akon J1 .M. MeHnneneena
Ilony4eHre 1 IpUMeHeHWe CePHON KUCIOTEI
Kopposus u 3amunta MeTanios

Yuebno-1aGopaTopHoe 0GopyaoBaHue:
KOJIEKUHH
AJIOMUHUI
Meramnst u crinapsl KMC
Habop xatanuzaropos
HaGop metanmnos
Habop nemeramnon
Paznarounniii matepran konnekiuit "MuHepaisl U TOPHbIE TOPOAEI” MIA Kypca XUMHUU
Mogead
Kpucrannuueckas pererka anmasa
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Kpucrannuueckas peirerka rpadura
npudopsl
Anmapat s JUCTHISIAW BOJBI
Beckl TexHuueckue 2-ro knacca ¢ rupsMu
[Tnutka snexktpuueckas [1n-300
AeMOHCTpalHOHHBIE PUOOPHI
Annapat A5 NOTyYEeHUs ra30B
KommrekT 1abopaTopHBIX TePMOMETPOB
IIpubop s onpeneneHus cocTaBa BO3nyxa
Jlocka s CyUIKU mOCy /bl
Jlocka 11t KaneapHOro aHammuza
KommnnekT uinateneil U noxKex A BEIecTs
3aXuM BHHTOBOMH
Jloxka ISt COKUTAHUS BETECTR
Kpyxxka (papdoposas
CTynka c mecTHKoM
Yania BeImapuTeIbHas
Habop nocyns! ¥ NpHUHaANICKHOCTEH 1 IEMOHCTPAIMOHHbBIX ONbITOB 1o xumui HITX
Habop coennHHUTENBHBIX TPYOOK
IepuaTku pe3uHOBBIC
[loncraBka s nepenvBaHus PEaKTUBOB
Hltatus 1711 A€MOHCTPALIMOHHBIX IIPOGHUPOK
JlaGopaTopHble npudopol
[Tpmdop g nonydenus u cbopa razon
CrpToeka madoparopHas
Jloxxka nosarop
HaGop u3nennii u3 gpapdopa u dasuca
OukH 3aIUTHEIS
I1anovKy CTeKIIAHHbIC
TloxcTaBKa Il CTEKIISIHHBIX TPUHALIEKHOCTEH
KommmexT xonbd
Komnnext npobupok
KoMIneKkT cTakaHOB
YyeOHo-MeTO MY eCKHE KOMILIEKTRI N0 pasaenam 0 Temam (Y MK):
ITepuonuueckas cucTeMa xuMudeckux sneMenton .M. Menneneesa
TabnuLbl N0 XUMUYECKUM NPOU3BOICTBAM
pasgaTovHbIe
Komnnekt kapT-uHCTpY KL
KoMIIeKT pa3gatouHsIX AUAAKTHUECKUX MATEepHaoB 110 TeMe “HomeHknatypa come”
KoMILTEeKT pa3jaTo4HBIX IUWAAKTHISCKUX MATEpUanoB 1o Teme “CTeneHb OKHUCICHUS B
OHMHApHBIX COeINHEHHAX
KOMIUIEKT pa3paTovYHBIX AHNAKTHYSCKUX MATEPHANOB 1o TeMe “CTereHb OKHCICHHS
3JIEMEHTOB PA3IUYHBIX KJIACCOB HEOPTaHUYECKUX BEINECTR”
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KoMmekT pa3aTo4YHBIX AMIAKTHUECKHX MaTepuanoB no Teme “CTpoeHHs aroMa H

nepuoguyeckas cucreMa snementos /.M. Menneneera”
KoMmnekT pa3gaTodHbix AUJAKTHYECKUX MarepuasoB 1Mo TeMe

HEOPTaHUUECKUX COSAMHEHUH™
HA0OpPbI XHMHUYECKHX PEaKTHBOB

Habops! peakTHBOB, MHAUKATOPOB Oymar

Habop Kucnots
Habop llenoun
Habop MusepansHble yIoOpeHUs

Habop 00paziibl HeopraHM4eCKUX BEIIECTB
Ha6op Cynbthatsl, cy1b6GUTHL, CyTsOUIB]

HaGop MeTtannbi, OKCHbL.

Comm IIs DEMOHCTPpAallUOHHBIX OIIBITOR

CoenndeHue MapraHua

HeopraHquCKHe BeIecTBa I NEMOHCTPAIUOHHBIX OMLITOB

bapuit a30THOKUCIBIN

ATIOMUBMHA

Mexr cepHOKUCTAA

KanpLuui X10pUCTEIA

['ekcan

Kamuit xene3oyrnepoAuCcTbIN-31UT
Menr aMMOHNMY XIIOpHCTas
Hatpuii dropucTsiii

Kanuit ¢pochopHOKUCHBIN-S1I0T
Kaneuuii X10pUCThIN

Kanuii MapraniioBoKUCIbiik

bapuif a30THOKHCIBIH

Kaneuuii pochopHOKUCTBIN- 1 41T
Hatpwuit pocopuokucneiii -4t
Kucnora oproocdopnas -5t
Ilenoun

AMMOHUH a30THOKUCABIN
AMMUaK BOJHBIA -2 01T

PacTBOp amMmMuaka-21uT

Kanu# 1ByXpOMOBOKUCIIBIN-SIUT
Kanbui cepHOKHCIBINA

Kanuit XxpoMOBOKHCITBIH-8IIT
AMMOHUH JBYXPOMOBOKHCIBINA-O1IT
CBHHeH YKCYCHOKUCBIA-1 11T
Kanpuus ruaipookuch- Lt
Coenuxenue xpoma-2IT

Hatpuif yrieKucislif-3mr

Meng yraekucnas-1mT

Kanuit yrnexucnokyeIpIi-S1r

“"Homenknarypa
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Kanuit yriaexkdensil TeX HH4ecKUH-611T
Kamuit hochopHOKUCHBIR-1T
Harpuit a30THOKHCABIN-210T
Hatpuii kpeMHEKUCIBIA-2IIT
Hatpuii KpeMHEKUCHBIN- 1 11T
PTyTb a30THOKUCNAA- L INT
Hatpuii yrnekucabsii-41t
Kanermit GocopHokucabrii-4mr
AMOHMIT a30THOKUCABIH-OILIT
Kanuii a30THOKACTIBII-3 1T
AJYOMUHIH a30THOKUCTBIH-41UT
Menb yraekucaas-21uT
Bapuli a30THOKHCTBIN-211T
Qenondraneun-1ur
Kucnora azotnas-Sut
KOJIeKIHH
Kayuyk
KaMeHHBIH yroyib 4 NPOJYKTHI €0 IepepaboTKu
Hed1b BakHe#lllMe IPOAYKTHI €€ IepepaldoTku
nocyza
KomnnekT koab KOHUYeCKUX
KoMILIeKT KO0 MI0CKOI0OHHBIX
KomnnexT ctakaHoB
[Tpobupxa [1x-21
Habop Oprannueckyne BelecTsa
Habop oprasndeckue KUCIOThHI
«Cnpagounsie MaTepHaisl 1o xumum» 0., Tpersskos
Tecrosble 3a1anus 110 Teme: « OCHOBHBIC TOHITHSI U 3aKOHBI»
PacuéTHple 3a1a4 Ha ONpeiesieHre MacCOBOH JOJH 110 XUMHYECKOIH (opMyIe.
Pacué€TrHble 3a71aud Ha olpefeneHne MaCcCOBOU IONK BEIIeCTRA.
TectoBele 3amaHug 1o TeMme: «llepuogmueckuit 3axoH W Ilepuommueckas cucreMa
XUMHUUYECKHX 371eMeHTOB [ .M.Menaeneera u CTpoeHne aTOMOB»
TecTtoBele 3aganus 1o Teme: «CTpoeHue BEMIECTRAY
TecToBble 3ananus no teme: «Boxa. PacTBopsl. DnexTponuTUueckas AUCCOLUALIUY

TectoBble 3azanug no Teme: « Knaccudukaiys HeopraHMUecKHX COSAMHEHMH U UX
CBOHCTRAY

Tecrosele 3ananus o TeMe: « XUMHUECKHE PEAKITHI

TecToBBIe 3a0aHM 0 Teme: «MeTajllbl U HEMETALIbLLY

TectoBble 3ananus no teme: «OCHOBHBIE TOHSATHS OPTraHUUECKOM XWMHUKM U TEOPUI
CTPOCHHS OPraHUYEeCKUX COCTUHEHU MY

TecTosble 3a1anus no Teme: «YTIIEBOIOPOIBI ¥ UX IPUPOIHBIE HCTOUHUKI

Tecropsie 3ananns o teme: «Kucnopoaocoaepxaliiie OpraHMueCKUe COSAMHEHUSD
TecToBrIc 3a1aHMs HO TeMe: KA30TCONEPHALUME OPTAHUUECKUE COSUHEHUS
HHCTPYKIHMH O OXpaHe TPpyAa
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HuCcTpyKOus opy NpOBeAeHUH TeMOHCTPAIIMOHHBIX OIBITOB [10 XUMHHN
HudopMamHoHHO-KOMMYHHKATHBHbIE CPEACTBA: KOMIBIOTED, [IPOSKTOD, IKPaH
AxTHBHABIE POPMBI H MeTOAbl 00YUECHHS :

o mpobJeMHas KL, JEKIHS ¢ 3apaHee 3aIIaHUPOBAHHBIMU OLUNOKaMu;

o DIBpHCTHHECKAS Oecena;
« TIOMCKOBas naboparopHas paboTa CTyIEHTa;
» ydeOHas JUCKYCCHS,;
» caMocTOsATeNbHAs paboTa ¢ TUTepaTypo;
uzpoebie
o J€/0Bas UrPa;
e TIEJAarOTMYECKHE CUTYALIHHK;
» TIeJATOTHYECKUE 3a]1auH;
Heuzpoesble
» TeCTHUPOBAaHUE, KOJUIEKTHBHAS MBICIUTEIBHAS JEATENBHOCTD;
JluTrepaTtypa:
FOMEpoxun Xumusg pana  npodeccudi H - CHEHUANbHOCTEH TEXHWYECKOTO H

eCTECTBEHHOHAYYHOro npoduneit ;.. — M., 2017.-25wT
Pyosumuc I' E. Xumusg 10-11 knace-20 .

Fabpuenan O.C., Ocmpoymoe H.I. Xumus pns npodeccuil M CleUUaTbHOCTEH
TEXHHTECKOT'0 Npoduid: yIeOHHUK I CTYI. YUpeKIeHuH cpel. mpod. obpazoBanus. —
M., 2014.-5mT

Fabpueaan O.C., Ocmpoymoe H.I., Ocmpoymoea E.E. u 0p. XvMus 1ns npofeccui u
crienralbHOCTeH eCTeCTReHHOHAYTHOTO Mpoduid: yYeOHNK T CTYA. YUpeKIAeHUH cpen,.
npod. obpazopanua. — M., 2012.-5 .
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PEKOMEHIYEMAS JINTEPATYPA

Mnsa cmyoenmos

Tabpuenan  O.C., Ocmpoymos H.I. Xumusa: yueOHHK JuA  CTYIEHTOB.
[IpotheccHonanbublx 00pa30BATENBbHBIX OPraHU3alui, OCBAMBAIOUMIMX POQECCHH .U
cnenuanegocty CITIO — M., 2017.

Iabpuenan O.C., Ocmpoymos HI., Ocmpoymose H.I. Xumusa nna npodeccud u
CMIELMANBHOCTEN  €CTECTBEHHO-HAYUHOTO  NPOQMIs: YyYeOHHK OIf  CTYIEHTOB
npodeccHOHANBEHEIX  00pa30BaTeNbHEIX OpraHU3alni, ocBaMBawmnx npodeccnd U
cnemmansHocT CI10. — M., 2017,

I'abpuensn O.C., m gp. Xumus. [lpakTnkym: y4deb. mocodue mist CTYHEHTOB
pohecCHOHANBHRIX  00pa30BaATENbHBIX OpraHW3aldi, ocBaMBaroluX OpodeccHn u
crienyansaocTH CIT1O. — M., 2017.

I'abpuensn O.C., u np. Xumus: amst moarotopku kK EI'3: yue6. mocoGue st cTyIeHTOB
npodeccHOHANBHEIX  00Pa30BATENIBHBIX OpraHU3alluil, OCBAMBAIOUIMX TPOQPECCHH W
crieunansHocTH CITO. — M., 2017.

Tabpuenan O.C., Jlvicosa I'I. Xumus. TecTrl, 3a0aul U YOpaxxHeHus: yued. mocobue
JUISL CTYOCHTOB IPO(MECCUOHANBHBIX 00pa3zoBaTeNbHBIX OpTaHH3aluui, OCBAMBAFOIIUX
npodeccun u cnermansrocT CIIO. — M., 2017,

Epoxun FKOM., Kosaresa HF. Xumusi gng mpodeccuii M CHENHAIBHOCTEH
TEXHUUECKOr0 M E€CTeCTBEHHO-HAayuyHOro  Ipoduneil:  yuebHHK  gIs  CTYIL
NpO(ECCHOHATIBHLIX  00pa30BaTelbHbIX OpPTAHW3ANKM, OCBAMBAIOIIMX IIPOQEccHd U
cneunansHocTH CI10. — M., 2017.

Epoxun IO.M. Xumud: 3anauu u ynpaxHeHus: yuel. nocobue s Cry. yuUpexKaeHuH
cpea. npod. odpazopanus. — M., 2014,

Epoxun FO.M. COOpHMK TECTOBBIX 3aJaHMil (10 XUMUHU: yued. Moco0Me IJs CTyI.
yupexIeHHii cpell. npod. oOpazopanus. — M., 2014,

Epoxun  FO.M., Koeanesa H.5. Xumusi jns npodeccuii ¥ CHENMANLHOCTER
TEXHHYECKOTO Ipoduns. DIeKTPOHHbIN yueOHO-MeToAMYeCK i KoMIuieke. — M., 2014,

Caaoxos C. A., Ocmpoymoe H.I, Tabpuensn O.C., Jlyxvanosa H.H Xumusa nus
npodpeccuii B CHEHUANbHOCTEH TEXHUUECKOro NpoGMIA. DNEKTPOHHOE HPHIOKEHHE

(3J1eKTpOHHOE ydeOHOe u3faHue) g CTYA. YUpexaeHHH cpell. npod. obpazoBaHus. —
M., 2014.
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s npenooasamenn

06 obpaszosanun B Poccuitckoit ®enepauym: denep. 3akon ot 29.12.2012 Ne 273-03
(B pex. ®enepansnbix 3akoHoB oT 07.05.2013 Ne 99-@3, ot 07.06. 2013 Ne 120-03, or
02.07.20013 Ne 170-®3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-@3, or
03.02.2014 Ne 11-03, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014
Ne 135-03, or 04.06.2014 Ne 148-D3, u u3M., BHeceHHBIMU DepepabHBIM 3aKOHOM OT
04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

TTpukas Munucrepersa 06pazosanus u Hayku PO ot 31 mexadps 2015 r. N 1578 "O
BHECEHMU W3MEHEHUH B (pellepalbHEIM TOCYJapCTBEHHBEIH 00pa3OBaTeNBHBIM CTaHAAPT
cpenHero obuiero o0pa3soBaHUA, YTBEPXASHHBIN IpuKazoM MuHucTepceTBa 00pa3oBaHus
u Haykw Poccuiickoit ®enepaimu ot 17 mas 2012r. N413~

[pumepuas ocHoBAAs 00pa3oBaTeNFHAA MPOTPaMMa CpefHero odIero oopazoBaHus,
ono0peHHas perenreM heaepanbHoro yuebHo-MeTOAMIecKoro 00be TUHeHUS 110 00IeMy
oOpazoBanuio (poTtokon ot 28 utous 2016r. Ne 2/16-3).

CrnagxoB u mp. Xumust 1yis npodeccnii U CHeNHaNbHOCTEH TEXHUUECKOro MPOGHIIs
(amekTpoHHOE punoxkenne). [ M.,2017

Craoxos u Op. Xumusa 0nn npogpecculi u CUEUMATIBHOCTEH TEXHMYECKOTO IPOdUILS
(3IeKTpOHHOE MpWiIoXKeHne) . — M., 2017.

Tabpuenan O.C., Jlvicosa I'I. XuMH4: KHUTA ANS mOpenojasBarens: yded.-MeTom.
[locobue abpuenan O.C. u op. Xumus 11s1 NpodhecCuil U CrelyanbHOCTeH TEXHUIECKOr o
npoduis (31EKTPOHHOE MPUITOKEHUE ).

UHmEPHem-pecypel

www.pvg.mk.ru (ommvmuana «IToxopu BopoOneBEl ropbI»).
www.hemi.wallst.ru (O6pa3zoBaTeNbHEIN CaliT [ MKONBHUKOB «XHMUL»).
www.alhimikov.net (Obpa3zoBaTenbHbIH CANT A5 LLIKOJIBEHIKOB).
www.chem.msu.su (JnexkTpoHsHas 6ubanoTeKa Mo XUMUH ).

www.enauki.ru (UHTepHeT-U3AaHue U1 yuuTenel « EcTecTBeHHBIE HAYKUY ).
www. | september.ru (MeTogmueckas razeta «llepsoe cenTaOps»).
www.hvsh.ru OxypHan «Xumus B WKoIe»).

www.hil.ru (kypHan «XUMUS U KA3HBY ).
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www.chemistry-chemists.com (30eKTPOHHBIN CIPABOTHUK).
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