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HOACHUTEJBHASA 3AIINCKA

[Iporpamma oOmieo0pazoBaTenbHON YUeOHOM TUCHUILTUHBI « XUMUS MpeIHa3HAYeHa
JUIS M3y4EHUs] XUMHUH B MNPOQPEeCcCCHOHANBHBIX oOpa3oBarenbHbix opranuzanusax CIIO,
peanu3yronmx o0pa3oBaTeIbHYI0 MPOrpaMMy CpeIHEro o0Iiero oOpa3oBaHUs B IMpeaesiax
OCBOCHHMSI OCHOBHOM mpodeccroHanbHoi obpazoBatenbHOi mporpammel CIIO (OITOIT
CIIO) na Ga3ze OCHOBHOrO OOIIero 0Opa3oBaHUs MpPHU MOATOTOBKE KBATU(DHUIIMPOBAHHBIX
pabouux, CIyKalux.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii @PI'OC cpennero o06mero
o0Opa3oBaHUs, TPEIBIBISIEMBIX K CTPYKType, COACPNKAHHIO W pe3ylbTaTaM OCBOCHUS
y4eOHON JUCIUIUIMHBI «XUMHS», B COOTBETCTBUU C PeKOMeHIanusMu MO OpraHu3aluu
MOJIyYeHUsI CpeHero ooOmero oOpa3oBaHUsi B TpeAeiaX OCBOCHUS 00pa30BaTEIbHbBIX
porpaMM CpeHEro MpOoQPEeCCHOHAIBHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro
0o0pa3oBaHusl ¢ y4eTOM TpeOoBaHMM (eaepalibHBIX TOCYJApPCTBEHHBIX OOpa3oBaTEIbHBIX
CTaHAAPTOB U MOJIy4aeMOU MPOPECcCUr WK CHEHHAIBHOCTU CPEIHET0 MPodhecCUuOHaIbHOTO
oOpazoBaHus (muceMo JlemapraMeHTa rocyJapCTBEHHOM IMONMUTHUKH B c(epe MOArOTOBKU
padounx kaapos u JI1O Munob6puayku Poccun ot 17.03.2015 Ne 06-259).

Pabouast yueOHasi mporpamma Mo IUCHUIUIMHE «XUMHS» pa3paboTaHa Ha OCHOBE
denepanbHbIX rocyaapcTBeHHBIX cTaHaapToB (OI'OC) u mpuMepHO# MporpaMMbl yueOHOM
TUCITUTIINHBL «XUMHS» JJIs1 TPOQPECCUil MOATOTOBKUA KBaTU(UIIMPOBAHHBIX pabOunXx u
ciayxammx (2015 r.). Atoper: O.C. 'aGpuensiH, kaHAuAaT negarorudyeckux Hayk; W.T.
OcTpoyMoB, podeccop, TOKTOP XUMUYECKUX HAYK.

ConeprxaHne MporpaMMbl « XUMUsD» HAIIPABJICHO Ha TOCTIKEHUE CIEAYIONIUX [IEJICH:

* ¢opMupoBaHHE Yy OOYyYaIOUIMXCS YMEHHUS OLEHUBATh 3HAUYUMOCTh XMMHUYECKOTO
3HAHUSA JUTSI KQKOTO YeI0BEKa,

* popMupoOBaHKE Y 00YUAIOIIMUXCS LEIOCTHOIO MPEACTABICHUS O MUPE U POJIM XUMUU
B CO3/IaHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA; yMEHHUS OOBICHSTH
O0OBEKTHI M TMPOIECCHl OKPYXKAIOIIeH JACHCTBUTEIBHOCTH: MPUPOIHOMN, COLMAIBHOM,
KyJIbTYPHOU, TEXHUYECKOMN CPEJIbl, UCTIONB3YS JJI STOTO XUMHUYECKUE 3HAHUS,
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* pa3BuUTHE y OOydYarOImUXCs yMEHWH pa3nudarh (akThl U OIEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJbI, BUJIETh HMX CBSI3b C KPUTEPUSIMHU OLEHOK M CBSI3b KPUTEPHUEB C
ONpeNeIeHHON CHUCTEeMOM WEeHHOCTeH, (QopMylnupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
TIO3UIINIO;

* IpuoOpeTeHre 00YYaIOIMMUCS OMbITa Pa3HOOOPA3HOU AESATENBHOCTH, MO3HAHUS U
CaMOTIO3HAHUS; KITIOYEBBIX HABBIKOB, MMEIONIUX YHUBEPCAIBHOE 3HAYCHUE IS Pa3TUIHBIX
BUJIOB JICATEILHOCTH (HABBIKOB PEIICHUS TTPOOIeM, IPUHATHUS PEIICHUH, IONCKA, aHAIH3a U
00paboTku  WH(OpMAIMK, KOMMYHHUKATHUBHBIX  HABBIKOB, HAaBBIKOB  HM3MEPEHHIA,
COTPYJIHUYECTBA, 0€30IIACHOI0 OOPAICHUS C BEIIECTBAMU B TOBCEIHEBHOM JKU3HN).

B nporpamMmmy BKJIIOYEHO COJIEp:KaHKE, HAMPABIEHHOE HAa (POPMUPOBAHUE Y CTYICHTOB
KOMIIETCHIINH, HeoOXomuMbIX i KadectBeHHoro ocBoenust OIIOII CIIO na Oaze
OCHOBHOTO 001ero oOpa3oBaHUsl C TMOJYYEHHEM CpEAHEro ooOImero oOpa3oBaHuUs;

pOTrpaMMBbI IMMOJATOTOBKH KBaIH(pHUIIMPOBaHHBIX padounx, ciyxkammx ([TITKPC).



OBIIAS XAPAKTEPUCTHUKA YYEFHOM TUCHUILIUHBI «XUMMUS»

Xumuss — O3TO HayKa O BEIIECTBaX, MX COCTaBE€ M CTPOCHUHU, CBOMCTBaxX U
MPEBPALLEHUSX, 3HAYEHUN XUMHUUECKUX BEIIECTB, MATEPUAJIOB U MPOLIECCOB B MPAKTUYECKOM
NEATEIIBHOCTH YEJIOBEKA.

Copeprkanue 00111€00pa3oBaTeIbHON y4eOHON JUCIUTUIMHBI « XUMUS» HAMPaBJiIeHO Ha
YCBOCHHE OOYYaIOIIMMUCS OCHOBHBIX IOHATHUNA, 3aKOHOB M TEOPUM XWUMHUU; OBJIAJCHHE
YMEHUSIMU HaOII0/IaTh XHWMHYECKUE SBJICHUS, MPOBOJAUTh XHUMHUYECKHI SKCIIEPUMEHT,
MPOU3BOIUTH PACUEThl HA OCHOBE XMMHUYECKUX (HOPMYJI BEIIECTB U YPAaBHEHUM XMMHYECKUX
peaKuui.

B mporecce usydeHus XuMuUM y OOydYalolmMXCsl Pa3BUBAIOTCA IO3HABATEILHBIC
UHTEpPEChl W HHTEIUICKTyaJlbHbIE CIOCOOHOCTH, IOTPEOHOCTH B CAMOCTOSITEIIHLHOM
NpUOOPETEHUS] 3HAHUM MO XUMHUM B COOTBETCTBUM C BO3HUKAIOIIUMH >KU3HEHHBIMU
npoOiemMamMu, BOCHUTHIBACTCS OEpeKHOE OTHOIICHHUS K TPHUPOJE, MOHUMAHUE 3I0POBOIO
00paza >KU3HU, HEOOXOAUMOCTH MPEAYNPEKIACHUS SIBJICHUNA, HAHOCSIIUX BpEJ 3J0POBbIO U
OKpYXarolen cpeae.

OHu ocBaMBalOT MPHUEMbl T'PAMOTHOTO, OE30MACHOTO HCIOIB30BAHUS XUMHUYECKUX
BEILIECTB U MaTepUaJiOB, TPUMEHSIEMBIX B OBITY, CEJILCKOM XO3SIICTBE U HAa MPOU3BOCTBE.

Peanuzanusi neyKTUBHOTO TOAXO0/Ja K HU3YYEHUIO XUMHUU CIOCOOCTBYET Pa3BUTHUIO
TaKUX JIOTHYECKUX OIepaluid MBIIUICHUS, KaK aHalu3 W CHUHTe3, O0000IIeHne u
KOHKPETHU3allusi, CPAaBHCHHUE U aHAJIOTUsl, CUCTEMAaTH3aIUs U KiacCuUKaIUS U JIp.

B mpomecce um3yueHus XUMHM  BaXHO (GOpPMHpPOBaTH  MHOOPMAIIMOHHYIO
KOMIETEHTHOCTh oOy4varomuxcs. [loaToMy mpu oOpraHuzanuv camMOCTOSITENIBHON pabOoThI
HEO0OXO0IMMO aKIIEHTUPOBATH BHUMAHKUE O0YyJarOIIMXCs Ha MOUCKE HHPOpPMAIIUU B CPEJICTBAX
maccMmenua, MuTepHere, ydeOHONM H CHENHAIBHONW JHTEpaType C COOTBETCTBYIOIIUM
0(OpMIICHUEM U TIPEJICTABIIEHUEM PE3YJIbTATOB.

N3yyenue oOmieoOpa3oBaTenbHON YYEOHONW AUCIUIUIMHBI «XHUMHS» 3aBEPIIACTCS
MOJIBEICHHEM HUTOTOB B (JOpME dK3aMEHa B paMKaxX MPOMEKYTOUYHOM aTTeCTalluu CTYJEHTOB
B mnpouecce ocBoeHus OIIOII CIIO c¢ mnomyueHuem cpeaHero ooOIero oo0pa3zoBaHUs

(ITTIKPC).



MECTO YUYEBHOMH JUCHUIJIUHBLI B YYEFHOM ILVIAHE

YyeOnast mucnuIuinHa « XUMUSD» U3ydaeTcs B 001eo0pa3oBaTeIbHOM IUKIIE YI4eOHOTO
OIIOIT CIIO Ha 6a3e OCHOBHOT'O OOIIEro oOpa3oBaHMs C MOJYYCHHEM CPEIHEro oOIIero
obpaszopanus (ITITKPC).

Mecto y4eOHOM TUCIUIUIMHBI « XUMUS» — 0a30BBIM YUEOHBIN IIPEeMET.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCIUITIJINHBI

OcBoeHnue cofiep>kaHusi y4eOHOU AUCIUTUIMHBI « XUMHUS», 00€CTIeUnBAET JOCTHKEHUE
CTYJICHTAaMHU CIICYIOIIUX PE3YIbTATOB:

* IUYHOCHIHbIX .

— YyBCTBO TOpPJOCTH W YBAXEHUS K HCTOPUM U JOCTHUKEHUAM OTE€UYECTBEHHOUN
XUMHUYECKON HAyKH; XUMUYECKH TPAMOTHOE MOBEACHUE B MPOGECCUOHAIBHOU ESITEIbHOCTH
U B OBITY IpU OOpaIllEeHUU ¢ XUMHUYECKUMU BEIIECTBAMHU, MaTEpUAIaMU U MTPOIIECCAMU;

— TOTOBHOCTh K TPOJOJDKEHHIO OOpa3oBaHUsS M TMOBBIIICHUS KBadu(UKAIUA B
n30paHHON MPOodEeCCHOHANTBHOM AESTETLHOCTH U 00BEKTUBHOE OCO3HAHUE POJIU XUMUYECKUX
KOMIICTCHIMM B ATOM;

— YMEHHME HCIOJb30BaTh JOCTUXKEHUS COBPEMEHHOW XHWMHMUYECKONW HayKu U
XUMUYECKUX TEXHOJIOTHH JIJIsi TIOBBIIEHUS COOCTBEHHOTO WHTEJUICKTYaJIbHOTO Pa3BUTHSI B
BBIOpaHHOM TTPO(ECCHOHATEHOM eI TEIbHOCTH;

* MemanpeomMemHbIx:

— MCTOJIb30BAaHHUE PA3IMYHBIX BUJIOB IO3HABATEIBHOU €SI TEILHOCTH U OCHOBHBIX
WHTEJJICKTYaJIbHBIX Omepanuid (MIOCTAaHOBKU 3a/laud, GOpMYIUPOBAHUS TUIOTE3, aHAJIN3a U
CHUHTE3a, CpaBHEHUs, O0OOIIECHUS, CUCTEMATH3alli1, BBISIBJICHUS MPUYHMHHO-CJIEACTBEHHBIX
CBSI3€H, TIOWCKA aHAJIOTOB, (HOPMYITUPOBAHKS BBIBOJIOB) VISl PEIICHUS MTOCTABJICHHON 3a/1a4H,
MIPUMEHEHUE OCHOBHBIX METOJIOB TO3HAHUsS (HAOJIOACHUS, HAYYHOrO SKCIEPUMEHTA) IJIs
U3YYCHUS PA3TMYHBIX CTOPOH XMMHYECKUX OOBEKTOB M MPOIIECCOB, C KOTOPHIMU BO3HUKACT

HEO0OXOJIMMOCTh CTAJIKUBATKLCS B MpodeccuoHanbHOM cdepe;



— WCTIOJIH30BAHNE PA3TMYHBIX HCTOYHUKOB VISl TIOMyYEHUSI XUMUYECKON MHBOpMAITIH,
YMEHHE OLEHUTh €€ JIOCTOBEPHOCTh UIA JOCTHXKEHUS XOPOIIMX pe3yJbTaTOB B
npodeccuoHanbHOU cepe;

* NPEOMEMHbBIX'

— c(OpPMHUPOBAHHOCTh NPEJCTABICHUNA O MECT€ XMMHHM B COBPEMEHHON HAay4YHOMU
KapTUHE MHpPA; TTOHUMAHUE POJU XUMHUU B (HOPMHUPOBAHHUH KPyroszopa U (pyHKIIMOHATLHOMN
TPaMOTHOCTH YEJIOBEKA ISl PEIICHHS TPAKTUUECKUX 3a/1a4;

— BJIAJICHUE OCHOBOMOJIAral0IMMU XUMUYECKUMU MTOHATUSIMU, TEOPUSIMHU, 3aKOHAMHU
M 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHUE XHMHUYECKOM TEPMHUHOJOTHEH W
CHUMBOJIMKOM;

— BJIAJICHUE OCHOBHBIMU METOJAMH HAYYHOT'O [MO3HAHUS, UCIIOJIb3yEMbIMU B XUMHUH:
HaOJIOJICHUEM, OINKHCAaHUEM, W3MEpPEHHUEM, OKCIEPUMEHTOM; YMEHHE o0pabaThiBaTh,
OOBSACHATH pPE3yJNbTaThl MPOBEJICHHBIX OMNBITOB M JeJaTh BBIBOJbI, TOTOBHOCTH H
CIIOCOOHOCTH MPUMEHATHh METO/Ibl TIO3HAHUS MIPU PEIICHUHU MPAKTUYECKUX 3a/1ad4;

— c(hOpMHUPOBAHHOCTb YMEHHUS JaBaTh KOJWYECTBEHHBIC OIEHKH W TMPOU3BOAUTH
pacyeTsl 0 XUMUYECKUM (OpMYJIaM U YPaBHEHUSM;

— BJIQJICHUE TpaBUJIaMU TEXHUKU OE€30MaCHOCTHU MPU HCTOIB30BAHUU XUMHUECKUX
BEILIECTB;

— c(hOpPMHUPOBAHHOCTh COOCTBEHHOM TMO3UIMM 1O OTHOIICHUIO K XUMHUYECKOU

uH(pOopMaIuu, NOJy4aeMOM U3 Pa3HbIX HCTOUYHUKOB.



COAEPXKXAHUE YYEBHOW JUCILUIIJUHBI

TexHudeckuil npopuab NpopeccCHoHAIBbHOIro o0pa3oBaHus

BBenenue

Haquble MCTOJbI IIO3HAHMA BCHICCTB M XHUMHUYCCKHX siBiieHuM. Poib OKCIICPUMCHTA H

TCOPHUH B XUMUMU. MOI[CJ'II/IPOBaHI/IC XUMHUUYCCKUX IIPOLCCCOB. 3HaueHue XUMUH IIpr1 OCBOCHUHU

npodeccuii TEXHHIECKOTO Mpoduist MpoheCcCHOHAIBHOTO 00pa30BaHusI.

Jlabopatopubie ombIThl. 1.Omucanue BeliecTBa MOJEKYJISIPHOIO W HEMOJIEKYJSIPHOTO

CTPOCHHUSI.

2. MOI[GJ'II/IpOBaHI/Ie XAMHUYECKUX OOBEKTOB C IIOMOIIIBIO

IUIOCKOCTHBIX U OOBEMHBIX MOJIEIIEN.

IMocae H3YICHUA TEMbI CTYJACHT J0JI7K€H 3HATD:

1.
2.

TexHuky 0€30MacHOCTH B KaOMHETE XUMUU

MCTOI[BI IIO3HaHUA B XUMHUHU

IMocae N3YYCHHUHA TEMbI CTYACHT J0/I’)KCH YMETD:

1.

A A o

[IpaBmwiIbHO 00OpaIIaThCSl C XUMUYECKUMU BEIIECTBAMU U 000PYJ0OBAHUEM, OKa3bIBATh
MEPBYIO TTOMOIIb MTOCTPAJABIINM OT HEYMEJIOTO OOpallleHHsI C BeIeCTBaMu
MopenupoBaTh U TPOTHO3UPOBATH XUMUYECKHE MPOLIECCHI

[IpuMeHSTh NPU N3YUYEHUH XUMHUH Pa3HbIE METObI IO3HAHUS

B okpyxarorieit cpesie BecTu cedst IKOJIOTMUYeCKH TPaMOTHO

O1neHMBaTh pe3yJabTaT CBOCH JIEATEILHOCTH

BrIsIBASTE Ip00OEIIBI B 3HAHUSX U YMEHUSIX

[ToctaButh nepen co00il HOBYIO 11€Jb



1. OBIIASA U HEOPTAHUYECKAS XUMUSA

1.1. OcHOBHBIC MOHATHSA M 3AKOHBI XUMHUH

OcHoBHbIe TOHATHA XumMHuHM. BemecrBo. Artom. Monekymna. XUMHYECKUN 3JIEMEHT.
Amnorponus. IIpocteie U cnoxHble BemiecTBa. KauecTBEHHBIM UM KOJIMYECTBEHHBIA COCTaB
BEIIECTB. XUMHUYECKHE 3HAKU U (opmyibl. OTHOCUTENbHBIE ATOMHAasi M MOJICKYJIpHas

maccel. KomaecTBo BelecTna.

OcHoBHbIE 3aKOHbI XHMMHH. 3aKOH COXPaHCHHUA MaACChbl BCHICCTB. 3aKOH IIOCTOSIHCTBA

COCTaBa BEUIECTB MOJIEKYJISIPHOUN CTPYKTYpbl. 3aKOH ABOTaJpo U CJIEJICTBHS UX HETO.

JemoncTpanmun. Moaen aTOMOB XUMUYECKUX 3JIEMEHTOB. MoJieNld MOJEKYJ MPOCTBIX U
CIOXHBIX BemiecTB (1mapocrepxkHeBbie U Crroapra—bpurneda). Kommekuus mpocTeix u

CJIOKHBIX BCIIICCTB.

HpaKTqucxoe 3aHaTHe. lcnonp3oBaHue 3akoHa COXpaHCHHUA MACChbl BCHICCTB IIPHU

HAaIMCAaHUU YPABHEHUH XUMHWYECKUX PEAKIINI
IIpakTuyeckoe 3ansaTue. OCHOBHBIE IOHATUS XUMHAH

CamocrosiTesibHass padora. [loHATHE O XMMHYECKOH TEXHOJIOTHMH, OMOTEXHOJOTHHU U

HAHOTCXHOJIOTHHA
IMocae N3YYCHHUHA TEMbI CTYACHT JO/I’)KCH 3HATD:

1. OcHOBHBIE XMMHYECKHE MOHATHSI: BEIICCTBO, MOJCKYJIa, aTOM, XHMHYCCKUU
AJIEMEHT, XUMUYECKUH 3HaK, XuMuueckas hopmyia
2. OCHOBHBIE 3aKOHBI XUMMHU: 3aKOH COXPaHEHUsI MAaCChl BEIIECTB, 3aKOH MTOCTOSHCTBA

CoCTaBa BE€UICCTB, 3aKOH ABOI‘a)IpO
ITocae NU3YYCHUA TEMBI CTYACHT J0/I’)KCH YMETD.

1. Onpenenars BaJICHTHOCTb XUMHUYECKUX JIEMEHTOB
2. TlpumeHnsars 3akoH COXpaHEHHUS MacChl BEIIECTB NPU HAMKWCAHUU YpaBHEHUU

XAUMUYECKUX PEAKIINHI
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3. OcylecTBIITh  CaMOCTOSITENbHBIA  MOUCK  XMMHUYECKOW  uHpoOpManmuu ¢
UCIIOJIb30BAHUEM DPA3JIMYHbIX HCTOYHUKOB (CHPAaBOYHBIX, HAYYHBIX W HAY4YHO-
NOMYJISIPHBIX ~UW3JIaHWW, KOMIIBIOTEPHBIX 0a3 JlaHHBIX, pecypcoB HHTepHeTa);
UCITOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUU 711 00paOOTKH U MEepeadyud XUMHUYECKOM

uH(OpMAIUK U €€ MPECTaBICHUS B Pa3IMYHbIX (opMax.

1.2. Ilepuoaunueckuii 3akoH u [lepuoanyeckas cucreMa
xummnueckux 1eMeHToB .. MenesneeBa u cTpoeHne aToMa

Ilepuoanuecknii  3axkon .M. MenngeneeBa. Otkpoitie J[.MI. MenaeneeBbm

[Tepuonnueckoro 3akoHa. [leproamaeckuii 3akon B popmynupoBke J[.1. Menzaeneena.

[lepuoguyeckass TabnuIia XUMHUYECKHUX  DJIEMEHTOB — Trpaduyeckoe  OTOOpa)KeHHe
NEePUOMYECKOT0 3akoHa. CTpyKTypa MEpUOAMYECKONW TaONUIbl: TEpPHOJbl (Majble U

OoJIbIIKE), TPYIIIHI (TJIaBHAS U TOOOYHAs).

Crtpoenue atoma u nepuoandeckuid 3axon /.M. MenaeneeBa. ATOM — CI0XKHas 4acTHIIA.
Anpo (MpOTOHBI U HEUTPOHBI) U JIEKTPOHHAsE 000s0ouKa. M3oTomnbl. CTpoeHHE 3IEKTPOHHBIX
000JI0YEK aTOMOB AJIEMEHTOB MaJIbIX MEpUoJ0B. OCOOEHHOCTH CTPOCHUS AJICKTPOHHBIX
0007104€K aTOMOB 3JIEMEHTOB OOJBIIMX MEPHUOJOB (IEPEXOTHBIX AIeMeHTOB). [loHsiTHe 00
opoutansax. S-, p- u d-OpOutanu. DJIEKTPOHHBIC KOH(QUTYpAIlMK aTOMOB XHUMHUYCCKHX

OJICMCHTOB.

CoBpemeHHas (GopMyJIHpPOBKa MEPHUOJIMIECCKOTO 3aKOHA. 3HAUCHHUE TIEPHOJIMUCCKOTO 3aKOHA
Y MIEPUOANYECKON CUCTEMBI XUMUUYECKUX dieMeHToB [[.M. MeHnneneesa st pa3BuTUS HAyKU

1 TIOHUMAaHMS XUMHUYECKON KapTHUHBI MHpPaA.

JemoncTpanun. Paznmuunbie ¢opmbl [lepruoanueckoil CUCTEMbl XMMHYECKHX 3JIEMEHTOB

J1I.1. Menpeneena.
IIpakTHyeckoe 3aHsATHE. 3aNIOJIHEHUE SHEPTETUUECKUX ypoBHEHN y atoMoB |-1V neproios

CamocrosiTeJIbHaAs paﬁoTa. Hcnons3oBaHue pPaaArOAKTUBHBIX H30TOINIOB B TCXHHUYCCKHUX

Oeiaax
ITocae H3YYCHUHA TEMbBI CTYJACHT JT0JI’KCH 3HATD.

1. CopemeHnHnyto popmynnpoBKy neproaudeckoro 3akona /.M. Menzaeneena
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2. CTpyKTypy NepHOANUYECKOM TaOIuIbl XuMuyeckux 31nemMenToB .. Menneneena
3. Crpoenue aroma

4. 3nadenue nepuoandeckoro 3akona /.M. MenneneeBa a1 pa3BUTHs HAYKH
IHocsie u3y4yeHus: TeMbI CTYIEHT I0JI2KEH YMETh:

1. O0bsiICHATL (PUNYECKUH CMBICI MOPSAJKOBOTO HOMEPA XMMHMUYECKOTO DSJIEMEHTA,
HOMEpa Iepuoja, HoMepa rpynmsl B nepuoanueckoit cucreme /.M. Menneneesa

2. O0bsACHATH TPUYMHY M3MEHEHHUS CBOMCTB B OJIHOM MEPHOJEC U B OJHOM TJIaBHOM
MOATPYIIIE AIEMEHTOB Iepuoandeckon cucremsl J[.1. Menneneesa

3. ®opMyJIHPOBATH 3aIPOC HA HOBYIO MH(POPMAIIHIO O CTPOSHUH aTOMOB 3JIEMEHTOB

4. OcymecTBJSITb  CaMOCTOSITEJIBHBI ~ MOMCK  XUMHMYECKOHM  HMHpOpManuu C
UCIIOJIb30BAaHUEM PA3JIUYHBIX HCTOYHUKOB (CIIPaBOYHBIX, HAayYHbIX U Hay4HO-
NOMYJSPHBIX MW3JIaHWW, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU I 00paOOTKU U Nepeladll XUMUYECKOU

uH(pOpMAaIUK U €€ MPEACTABICHUS B Pa3IMYHbIX (POpMax.

1.3. CTpoeHnne BemecTBa

Honnas xumuuyeckasi CBsi3b. KaTI/IOHBI, nux O6p2130BaHI/IC M3 aTOMOB B PC3YyJIbTATC IIponeccca
OKHUCJICHHA. AHI/IOHI)I, ux O6paBOBaHI/Ie N3 aTOMOB B PC3YyJIbTATC IIPOOCCCa BOCCTAHOBIICHUA.
Honnas CBA3b, KaK CBA3b MCKAY KaTHOHAMU H aHHOHAMH 3a CUCT JJICKTPOCTATHYCCKOIO
IIPUTSIKCHUA. Honnsie KPpUCTAJUNIMYCCKUC PCIICTKH. CBoilicTBa BCIICCTB C MOHHBIM THIIOM

KPUCTAJUIMYECKON PELIETKHU.

KoBajienTHasi xuMu4Yeckasi CBf3b. MexaHu3M o00pa3oBaHUs KOBAJICHTHOM CBSI3U
(OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN). DIEKTPOOTPUIIATEIHHOCTh. KOBaNeHTHBIE MOJISIpHAS
Y HENOJISIpHAsl CBSI3M. MOJIEKYJSIpHBIE U aTOMHBIE KpHUCTaUIMYECKue pemerku. CBoHCTBa

BCHICCTB C MOJICKYJIIPHBIMHU 1 AaTOMHBIMHU KPHUCTAJTINIMYCCKUMHA PCIICTKAMM.

MeTasinyeckasi cBsi3b. MeTanandeckast KPpUCTAJIMYCCKAsA PCIICTKA W MCTAJNIMYCCKAsd

XUMHYECKas CBsI3b. PU3NMUECKUE CBOMCTBA METAJIJIOB.

ArperaTHble COCTOSIHMSI BelIeCTB M BOJAOPOAHASA CBfA3b. [BEpAOE, KHUIKOE U
ra3oo0pa3Hoe cocTosiHuS BemecTB. [lepexos BemecTBa U3 0JJHOTO arperaTHOrO COCTOSIHUS B

npyroe. BogopoaHast CBs3b.
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Yucroie Bemecrsa U cmecu. llonarue o cmecu BemiectB. ['OMOTeHHBIE W T€TEPOTCHHBIE

CMECH.

JAucnepcHble cucrembl. [lonsatue o gucnepcHod cucreme. JlucmepcHas ¢daza wu
nucniepcronHast cpema. Kmaccudukanus aucnepcHbIXx cucteM. [loHSATHE O KOJUTOMIHBIX

CHUCTCMaAXx.

JdemoncTpanuu. Mogenp KpUCTAUIMYECKOW pPEIIETKHM XJIopuaa Hatpud. Mogenu
KPUCTAJUTMUECKUX PEIMIeTOK anmasa, rpadura. OOpasmbl pa3andyHBIX AUCTIEPCHBIX CHUCTEM:
IMYJIbCUM, CYCIIEH3UH, al’posotied, reneit u 3onel. Koarymsmus. Cunepesuc. Dddext

Tuamans.

Jlabopatopubie onbIThl. [IpuroroBneHue cycneHzud KapOoHaTa Kajbllusi B BOJIE.
[lonyueHne >MylIbCUM MOTOPHOrO Maciia. O3HAKOMJIEHHME CO CBOMCTBAMM JUCIIEPCHBIX

CHCTCM.

JlabopaTtopnasi pabGora. M3roropieHne MOZENEN BEMIECTB K ONPEACIICHHE BHIOB

XUMHUYECKOH CBS3U B HUX
CamocrosTenbHas padora. JKuakne KpucTauibl
ITocsie n3y4eHHs1 TEMBI CTYAEHT JOJIKEH 3HATh:

1. Buasl XuMH4YecKOii CBA3HU
2. Mexanu3m 00pa3oBaHus KOBAJICHTHON M HOHHOM CBA3EH

3. Xumuueckoe moHsATrue JlucnepcHas cucrema
IHocJiie u3yueHnst TeMbl CTYACHT J0JI2KEH YMETh:

1. Omnpenenarb BUIBI XUMUUYECKON CBSI3U B BEIIECTBAX

2. IlpuBoauTh MPUMEPHI PA3IUYHBIX JUCTIEPCHBIX CHCTEM M OOBSICHATh MX 3HAYCHUE B
IIPUPOJE U KU3HU YEIIOBEKA

3. OcymiecTBIsATh  CaMOCTOATENBHBI  TMOMCK  XMMHYECKOWM  HMHpOpManud ¢
WCIIOJB30BaHUEM PA3JIMYHBIX HMCTOYHUKOB (CIPABOYHBIX, HAYYHBIX M HAy4HO-
MOMYJSIPHBIX W3JIaHWW, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HuTepHETa);
HCIIOJI30BaTh KOMIIBIOTEPHBIC TEXHOJOTUM JJII OOpabOTKH U Mepeiadyd XUMHUUECKON

uH(pOpMAaIK U €€ MPEACTaBICHUS B Pa3INUHbIX (JOpMax.
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1.4. Boga. PacTBOpbI. DJIeKTPOJIMTHYECKAS TUCCOMAAIIAS

Boaxa. PacrBopnl. PacrBopenue. Boxa kak pactBoputTens. PacTBOpHMMOCTH BEIECTB.
HacpllieHHbIE, HEHACHIICHHBIC, MEPECHIIICHHBIE PACTBOPBI. 3aBUCUMOCTh PacTBOPUMOCTH

ra3oB, KUJIKOCTEH M TBEP/IbIX BEIIECTB OT Pa3IMYHbIX (DAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

3J'IeKTp0J'II/ITI/I‘IeCKaH AUCCOIIHMAIIHNA. SHCKTPOJ'II/ITBI )41 HCOJICKTPOJINTHI.
SHGKTpOJ'H/ITI/I‘-IeCKaﬂ Jucconuanus. MexaHu3MbI BHGKTpOHHTH‘{eCKOﬁ Jucconranumy JJId
BCIICCTB C PAa3JIMYHBIMH THIIAMHA XUMHYeCcKoM cBs3u. CTeneHb BHCKTpOHHTHLIGCKOﬁ
JUuCConuralm. CunbHble ®  cialble QJICKTPOJIUTEI. OCHOBHBIC  TOJOXKECHUS TCOPHUH

3HCKTp0HHTH‘I€CKOﬁ Jucconuanuu. KI/ICJ'IOTBI, OCHOBAHHSA M COJIM KaK JJICKTPOJINTHI.

)_IeMOHCTpaHI/II/I. PaCTBOpHMOCTB BCIICCTB B BOJC. O6pa3m>1 KpUCTAJLJIOTHAPATOB.

HcnpiTanne pacTBOPOB 3JIEKTPOJUTOB U HEIJIEKTPOIUTOB HA TPEAMET TUCCOLALNU.
JlaGoparopHasi pabora Ne 2. [IpuroroBnenre pacTBOPOB 3aaHHOW KOHLIEHTPAUN
IpakTuyeckoe 3ansiTue. PactBopbl. Teopus 3JIEKTPOIUTUYECKON AUCCOLIUALINT
IIpakTn4yeckoe 3ansitue. Peakinum noHHOro oOMeHa

IIpakTuueckoe 3ansaTue. ['uaponus cosueu

CamocrosiTesibHast padora. [[pruMeHeHre BOJIbl B TEXHUYECKUX LEIAX

ITocJiie u3yuyeHnsi TeMbI CTYACHT JI0JI2KEH 3HATh:

1. XumMuueckue  TMOHATHA: AJIEKTPOJIMTUYECKAs  JUCCOLMAIUS,  AJEKTPOJIUT,
HEDJIEKTPOJIUT, HOHBI, KATHOHBI

2. OCHOBHBIEC TIOJIOKEHUS] TEOPUH AIEKTPOITUTUIECKON TUCCOIUAIIAN
IHocJie u3yyeHust TeMbI CTYACHT J0JI2KEH YMETh:

1. CocraBnsaTh ypaBHEHUS AMCCOIMAIIMHA KUCIIOT, COJICH M OCHOBAaHUH
2. Ilucatp peakiu HOHHOTO OOMEeHa

3. CucremaTu3upoBaTh, OLICHUBATh U AHAIM3UPOBATH IMOJYUYCHHYIO HH(POpMALIHIO
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4. OCymIecTBISTh  CAMOCTOSITCIBHBIA ~ TIOMCK ~ XHUMHYECKOW  mHpoOpMamuu ¢
UCIIOJIb30BAHUEM DPA3JIMYHbIX HCTOYHUKOB (CHPAaBOYHBIX, HAYYHBIX W HAY4YHO-
NOMYJISIPHBIX ~UW3JIaHWW, KOMIIBIOTEPHBIX 0a3 JlaHHBIX, pecypcoB HHTepHeTa);
WCITOJIB30BaTh KOMITBIOTEPHBIC TEXHOJOTUH JIJIT 00pabOTKH M Tepenadyu XUMHUICCKOM

uH(OpMAIUH U €€ MPECTaBICHUS B Pa3IMUHbIX (hOpMax.

1.5. Knaccuduxkanusi HeOpraHm4eCKMX COeIMHCHUA U UX CBOICTBA

Kucotsl 1 ux cBoiicTBa. KuciaoTel Kak AlEKTPOIHUTHI, UX KiIacCU(PUKAIUS TI0 Pa3TUIHBIM
npu3HakaM. XHMHYECKHE CBOMCTBA KHCJIOT B CBETE€ TEOPUU DICKTPOJIUTUUYECKOU
nucconpani. OCOOEHHOCTH B3aUMOJICHCTBHUS KOHIIGHTPUPOBAHHOM CEPHOM M a30THOM

KHCJIOT ¢ MeTayuiaMi. OCHOBHBIC CITOCOOBI IMOJIy4CHUS KHUCJIOTHI.

OcHoBaHusi M ux cBoMcrBa. OCHOBaHMS KaK D3JEKTPOJIUTBHI, HUX KiIacCU(UKaIUSA IO
pa3JIMYHBIM  IPU3HAKaM. XMMHMYECKHE CBOMCTBA OCHOBAaHMM B  CBET€ TEOPUHU
ANEKTPOJIMTUYECKOM JUCCOUMANMKU. PasiiokeHne HepacTBOPUMBIX B BOJE OCHOBAHWM.

OcHOBHBIE CITOCOOBI OJYYEHHS] OCHOBAaHUM.

Comn m ux cpoiicrBa. Comu Kak 21eKkTposidThl. ConM CpelHuEe, KHUCIBIE U OCHOBHBIE.
XHWMHUYECKH CBOMCTBA COJIEl B CBETE TEOPUHU BJIEKTPOJUTUUYECKON auccoruanuu. CrocoObl

MOJIy4YE€HUS COJIEU.
['unponus conen.

Oxcuabl U ux cpoiictBa. Cosieo0Opasyroiire U HecosieoOpasyromue okcujbl. OCHOBHBIE,
amM(pOTEpHBIC U KUCIOTHBIE OKCUIBI. 3aBUCUMOCTh XapaKTepa OKCHUIA OT CTENEHN OKUCIICHUS

00pa3yroliero ero Merauia. XuMUueckue cBoMcTBa okcu10B. [lomyuenne okcuaoB.

JdemoncTpanuu. BzanmopelcTBue a30THOM M KOHUECHTPUPOBAHHOM CEPHOM KHCIOT C
MetamaMu. ['operue docdopa m pacTBOpeHHE MPOAYKTa TOpeHHs B Boje. llomydenue u

CBOMCTBA aM(POTEPHOTO TUIPOKCHU/IA.

JlaGopaTopHblie onbIThL. VicnibiTaHue pacTBOPOB KUCIOT MHAMKATOpaMu. B3aumMopencTeue
METAJJIOB ¢ KUCJIOTaMH. B3auMoAEeNCcTBHE KUCIOT C OKCHJIaMH METAUIOB. B3aumonencTeue

KHCJIOT C OCHOBAaHUsSIMU. BSaHMOﬂeﬁCTBHC KHCJIOT C COJIsSIMU.
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HcnblTanne pacTBOPOB IIENIOYENM HMHAMKATOpamMu. B3auMoaeucTBHE HIEIOYEH C COJISIMH.

Paznoxxenue HCPACTBOPUMBIX OCHOBAHHUM.

Bzaumoperictue coner ¢ metauiaMu. B3anmogenctBue colier Apyr ¢ apyroM. ['maposnus

COJIEW PA3IMYHOTO THUIA.
IIpakTuyeckoe 3ansitue. ['eHeTHUECKas CBA3b MEXAY KJIaCCAaMU HEOPraHUYECKHUX BEIECTB

CamocrosiTenbHasi padora. Vcronb3oBaHuEe CEPHOM KUCIOTHI B IPOMBIIUIEHHOCTH. Efkne

ICJI049H, UX UCIIOJIb30BAHUEC B IIPOMBIIIJIICHHOCTH
IMocue H3YICHUA TEMbBI CTYACHT H0JI?K€H 3HATD:

1. XuMuvecKkue TOHSATHS: OKCHUJbI, OCHOBAHHUS, KHUCIOTBI, COJIM, THAPOIU3 COJICH,
HWHIUKATOPBI

2. KHaCCI/I(bI/IKaI_[I/II-O 1 XMMHUYECKHE CBOMCTBA OKCHIOB, OCHOBaHHﬁ, KHCJIOT U COJIeH
ITocue N3YYCHUA TEMBI CTYACHT JTO0/I’)KEH YMETD.

1. CobmromaTh mpaBujia TEXHUKH 0€30IaCHOCTH IMPU paboTe ¢ KUCIOTaMHU, IIeI0YaMu 1
SJIOBUTHIMH BEIIECTBAMU B JJaOOpAaTOpPHUH, B OBITY, HA IPOU3BOJICTBE

2. OmnpenensaTh MPUHAIICKHOCTh BEIIECTB K PAa3IMYHBIM KJIaccaM HEOPTaHUYECKUX
COCJIMHEHUN

3. OcCymeCTBIATh  CaMOCTOATENBHBIH  TOWCK  XHMHYECKOW  WHpOpManmum ¢
WCIIOJB30BAaHUEM PA3JIMYHBIX HMCTOYHMKOB (CIIPABOYHBIX, HAYYHBIX M HAy4HO-
MONYJISIPHBIX ~W3JaHUM, KOMIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB HMHTepHeTa);
HCIIOJIb30BaTh KOMIBIOTEPHBIC TEXHOJOTUM JI1 OOpabOTKH U Meperadyd XUMHUUECKON

uH(OpMAITUH U €€ PEJCTABICHUS B PA3IUYHBIX (hOpMax.

1.6. XuMu4ecKkue peakiuu

Knaccupukauuss XxXuMuyecKUX peakuuil. Peakium coequHeHus1, pa3yio)KeHUs, 3aMEIICHUS,
obmena. Karanutuueckue peakunu. OOpaTumbie 1 HeoOpaTUMble peakiuu. ['OMOreHHsle u
F€TePOreHHbIC PEaKIMU. IJK30TEPMUUYECKHE M DHJOTEPMHUUYECKHE peakiuu. TemnaoBoi

3ddeKT XUMHUECKUX peaklnidi. TepMOXUMUYECKHE YPaBHEHUS.
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OKkucauTeIbHO-BOCCTAHOBUTEIbLHBIE P€aKIuu. Crenenp oxuciaeHus. OKHCIHTEIH U
BOCCTAHOBJICHME. BoOCCTaHOBUTEIIL W OKHCIICHHE. MCTOI[ OJICKTPOHHOTO OajaHca JJIs1

COCTAaBJICHUA ypaBHGHI/Iﬁ OKHCJIIMTCIBPHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.

Ckopoctp xumMHYecKHX peaknui. IloHATHE O CKOPOCTM XHMHUYECKHX PEAKIIHM.
3aBUCHUMOCTh CKOPOCTH XHMMMUYECKHUX pEeakUuid OT pa3n4yHbIX (PAKTOPOB: MPHUPOJBI
pearupyronmx BELIECTB, UX KOHIEHTPALUHU, TEMIIEPATYPbI, TOBEPXHOCTU CONPUKOCHOBEHUS

M UCIIOJIb30BAHUA KATAJIN3aTOPOB.

OO0paTuMocTh XUMUYecKHX peakuuil. OOpaTuMbie U HEOOpaTUMbIEC peaKIMKU. XUMUYECKOE

PaBHOBCCHUC U CIIOCOOEBI €T0 CMCIICHUA.

JdemoncTpanun. [Ipumepsl HeOOpaTUMBIX peakiui, UAYIIMX ¢ 00pa30BaHHEM OCaJKa, ra3a

NN BOJBI. 3aBUCHUMOCTbD CKOpPOCTH PCAKIUU OT IIPUPOALI PCATUPYIOMINX BCIICCTB.

.JIaﬁopaTopHLIe onbIThbl. Peakius 3amenieHus MCIN JKCJIC30M B PpPacTBOPC MCEAHOIO

KYIIOpOCa. PGaKHI/II/I, HAYyIIUC C O6p330BaHI/IeM ocalKa, ra3a WjiH BO/JBbI.

IIpakTu4yeckoe 3ansitue. CKOPOCTb XUMHUYECKHUX peakuuid. OOpaTUMOCTh XUMHUYECKUX

peaKuuii.

CamocrosiTesibHas paﬁoTa. HpaKTI/ILIeCKOG IMPUMCHCHHC JJICKTPOJIM34d. I'anpBanoOmNIacTHKA.

["anbBanocTerus. PaduHnpoBaHue IBETHBIX METAIIJIOB.
IHocie u3y4yeHus TeMbI CTYAEHT JI0JI’KEH 3HATh:

1. Xumuyeckue NOHATHUS: XUMUYECKAsl PEAKUUsS, PEAKUUH COCIUHEHUS, PEaKIHUH
pa3lIoKEHUsI, peakiuu OOMEHa, peakiMu 3aMelleHus, OOpaThUMble M HEOoOpaTUMBbIC
peakuuy, TOMOI€HHBIE UM  TIETEPOrE€HHBbIE  PEaKUHMH, JK30TEPMUYECKHE U
SHAOTEPMUYECKUE  pEaKIIH, KATaJIMTUYECKUE  PEaKIUH, OKHUCJIUTENIbHO-
BOCCTAHOBUTENBHBIE PEAKIMH; KaTaau3aTop, BOCCTAHOBUTEIb, OKUCIUTENb, CTEIICHb
OKHUCJIEHUS, XUMUYECKOE PABHOBECUE

2. llpusnaku kinaccuukanuym XUMHUYECKUX PEAKIIUMA

3. 3aBUCHUMOCTbH CKOPOCTH XMMHUYECKON PEaKIMK OT Pa3IU4HbIX (haKTOPOB

4. Croco0Obl cCMeNIeHNs XUMUYECKOTO PaBHOBECHS

ITocae HU3YYCHUA TEMBI CTYACHT JO/I’)KCH 3HATD:
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1. IlpumeHsATh 3aKOH COXpPAaHEHUs MAacChl BEHIECTB IPU HANMCAaHUU YpPAaBHEHMI
XUMUYECKUX PEAKLUU

2. VYka3blBaTh TUIbI XMMUUYECKOMN peakun

3. OcylecTBISITh  CAMOCTOSITENBbHBIA  MOUCK  XMMHUYECKOM  uHPoOpManmuu ¢
UCIIOJIb30BAaHUEM PA3JIUYHBIX HCTOYHUKOB (CIPABOYHBIX, HAYyYHBIX M HAy4HO-
NOMYJSIPHBIX ~M3JaHUM, KOMIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB HHTepHera);
UCIT0JIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUU 11 00paOOTKH U Mepeadyd XUMUYECKOM

uH(OpMAIUK U €€ MPECTaBICHUS B Pa3IMYHbIX (opMax.

1.7. MeTaJllIbl 1 HEMETAJLJIBI

Metasibl. OCOOEHHOCTH CTPOEHHS aTOMOB M KpUCTaIoB. PDU3MYECKHE CBOMCTBA
MetawioB. Kiaccudukanus MeTamioB MO pa3iMYHbIM MPU3HAKaM. XUMUYECKHUE CBOWMCTBA

MCTAJIIIOB. SHCKTPOXI/IMI/IIIGCKI/Iﬁ pana HaHpH}KCHI/Iﬁ MCTAJIJIOB.

OOmue crnocoObl monydyeHuss MmetawioB. [lonarne o metammypruu. CrjiaBbl 4YepHBIE U

[IBETHEIE.

Hemeramnabl. OcoOEHHOCTH CTpOEHHS aTOMOB. Hemeramiasl — TIpPOCTBIC BEIIECTRBA.
3aBUCMMOCTh CBOMCTB TaJlOT€HOB OT UX MNoJIokeHUuss B Ilepmogmueckoit cucreme.
OKHUCIIUTEIbHBIE M BOCCTAHOBHUTEJBHBIE CBOMCTBA HEMETALUIOB B 3aBUCUMOCTU OT HX

IMOJIOKCHHA B PAAY SJICKTPOOTPULATCIIBHOCTH.

I[eMOHCTpaIII/II/I. Komnekuss MeTanios. KOHHCKL{I/IH HemeTauioB. Kosekimus CcTeKIIo.

Kosnekus 4yryH u ctajib.
JlabGopaTopnasi padora Ne 3. [lonyuenue, coOupanue u 0OHaApYKEHHUE Ta30B.

JlabopaTtopuass padora Ne 4. PemeHue -HKCHOEpPUMEHTAJbHBIX 33Ja4 MO Kypcy

HCOPraHn4CCKasa XUMHA

CamocrositenbHass padora. CrnocoObl 3alllUThl METAJIOB OT Koppo3uu. IIpon3BoacTBo

Yyr'yHa U CTaJlu.
IHocsie u3y4yeHus TeMbI CTYICHT I0JI2KEH 3HATh:

1. Ctpoenue, pu3nvecKkue M XUMHUYECKHE CBOMCTBA METAIJIOB U HEMETAILJIOB
2. Poyb METANJIOB B COBPEMEHHOU TEXHUKE
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IMocue H3Yy4YCHUA TEMbI CTYACHT JO/IKCEH YMETD:

1.

XapakTepu3oBaTh METAUIbl U HEMETAIbI 10 HMX IOJIOKEHHUI0 B IMEPUOJIUYECKOU
CUCTEME XMMHUYECKHUX dJIeMeHTOB J[.11. MenneneeBa

[TpoBOAUTH SKCHIEPUMEHT IO MOTYUYEHUI0, cOOMpaHuio U 0OHapykeHuto razoB Oy, Hy,
NHs

BBINOMHATH 3KCIEPUMEHT MO MOJYYEHUIO U PACIO3HABAHUIO BEIIECTB, OTHOCSIIMUXCS
K pa3HbIM KJIaCCaM HEOPTaHUYECKUX COCIUHEHUMN

Hcnonb3oBaTh NpHOOpPETEHHBIC 3HAHHWSA I8  OICHKU BIUSHHUS XHMHYECKOTO
3arps3HEHUs] OKpYKalollle cpeApl Ha OpraHu3M 4YeJoBeKa W JIPYTHe JKUBBIC
OpraHu3Mbl, OLICHKM Ka4e€CTBAa MUTHEBOM BOJIbI U OTJEIbHBIX MUIIEBBIX TPOAYKTOB
OcCymIeCTBISATh ~ CAMOCTOSITEIBHBIM ~ TOMCK ~ XMMHYECKOW  HMHGOpPMAlUU  C
WCIIOJB30BAaHUEM PA3JIMYHBIX MCTOYHHUKOB (CIPAaBOYHBIX, HAy4YHBIX W Hay4HO-
MONYJIIPHBIX HW3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU JIJI1 00pPabOTKU U Mepeayud XUMMUYECKOU

uH(pOpMAaIUK U €€ MPEACTABICHUS B Pa3IMYHbIX (POpMaX.

2. OPTAHUYECKAA XUMUA

2.1 OcHOBHBbIE IOHATHA OPraHUYECKOH XUMUH

U TECOPpUSI CTPOCHHUA OPraHUIECCKHUX COGI[I/IHeHI/Iﬁ

IIpeamer opranuyecko xumMuM. IIpuponHbie, HCKYCCTBEHHBIE W CHHTETHUYECKHE

OPraHU4YCcCKUC BCUICCTBA. CpaBHeHI/Ie OpPraHUYCCKHUX BCIICCTB C HCOPraHNYCCKUMMU.

BanentHocts. Xumnudeckoe CTPOCHHUC KaK IMOPAAOK COCAHMHCHHA aTOMOB B MOJICKYJIBI I10

BaJICHTHOCTH.

Teopusi crpoeHust oprannyeckux coequnennii A.M. bytiepoBa. OCHOBHBIE TTOJOKEHUS

TEOpPUH XUMHUYECKOTO CTpoeHus. M3omepust U n3zoMepbl. XuMUdeckue popMyJibl U MOJIENIU

MOJIEKYJI B OPraHUYECKON XUMHUH.

Kaaccupukanuss opranudeckux BemiecTB. Kiaccudukanus BemecTs Mo CTPOCHHIO

YIJIICPpOAHOTO CKEJICTA W HAJIUYIUIO ®YHKHHOH3HBHBIX rpyI1il. I'omosiorm u romoJiorus.

Hauana nomenknatypsl IUPAC.
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Knaccupuxkanusa peakumii B OpPraHuvyecko XuMuM. Peakuum mnpucoequHEHUS
(rumpupoBaHuUs, TaJOTCHUPOBAHUS, TUAPOTaJOTCHUPOBAHUS, THAparanuu). Peakiuu
OTHICTUICHUSI  (JIETUIPUPOBAHUSA, JCTHAPOTAIIONEHUPOBAaHUS, Jeruaparanuu). Peakuun

3amenieHus. Peakuuu nzoMepusanuu.

JemoHcTpanun. Mojieian MoJIeKyI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COECTMHEHUN.
JlaGopaTopHblie onbIThI. V3roToBIICHHE MOIEeNIe MOJIEKYJT OpPraHUYE€CKUX BEILIECTB.
IIpakTuyeckoe 3ansiTue. Beenenue B opranndeckyro xumuto. Teopust A.M. bytieposa

CamocrositenbHasi padora. CpaBHeHUE KJIACCHU(PUKALMKU COCIUHEHUNM M KiIaccuPUKaluu

pEeaKnil B OPraHUYECKON U HEOPTaHUYECKON XUMUU
IHocJie u3y4yeHus: TeMbI CTYACHT J0JI2KEH 3HATh:

1. Xumuyeckue MOHATHS: OPraHUYECKUE BEIIECTBA, CTPYKTYpHAasi (GopMyIia, U30MEpHI,
U30MepHUs

2. OcHoBHbIe TI0ONIOkeHUs Teopun A.M. Bytieposa
Ilocsie u3y4yeHus TEMbI CTYIEHT I0JI2KE€H YMETh:

1. ITucate cTpykTypHbI€ (HOPMYJIBI OPraHUYECKUX COECIUHEHUN (MeTaHa, 3TaHa, MPOIaH,
OyTaHa u Jp.)

2. JlenaTh apryMEHTHPOBAHHBIE BBIBOJBI IO OCHOBHBIM IMOJIOKEHHAM Teopun A.M.
bytneposa

3. OcymecTBISITh  CAMOCTOSITENBHBIA  MOUCK  XMMHUYECKOW  WHPOpMaluu ¢
UCIIOJIb30BAHUEM DPA3JMYHbIX HCTOYHUKOB (CHPABOYHBIX, HAYYHBIX W HAY4YHO-
HOMYJSIPHBIX M3JaHUi, KOMIBIOTEPHBIX 0a3 JdaHHBIX, pecypcoB HHTepHeTa);
UCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUU 11 00paOOTKH U Mepeayud XMMUYECKOU

uH(OpMAIUH U €€ PEJCTaBICHUS B PA3IMYHbBIX (opMax.

2.2. YrieBoaopoabl M X NPUPOJAHbIC HCTOYHUKH

AJikaHbl. AJIKaHBI: TOMOJIOTUYECKUW psifi, H30MEpUS M HOMEHKJATypa ajKaHOB.
XHWUMUYECKHE CBOMCTBa aJKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEIleHHUE, pPa3I0KEeHUE,

neruapupoBanue. [[puMeHeHre akaHOB Ha OCHOBE CBOMCTB.

20



AJIKeHbl. OTUWJEH, €ro IMojJydyeHue (AeTHAPUPOBAHMEM JTaHa, JENoJUMepHU3alne
noyudTUIeHa). ['oMonoruyeckuid psii, M30Mepusi, HOMEHKJIATypa alKeHOB. XHWMHYECKHE
CBOMCTBa 3TWJICHA: TOPEHUE, KAaUYEeCTBEHHbIE peakuuu (oOeciBeYrMBaHUE OPOMHOM BOJBI U
pacTBopa NepMaHraHaTa Kaius), Tuaparanus, noiuMepusanus. [IpumeHeHue 3TuiIeHA Ha

OCHOBE CBOMCTB.

JAuenbl n Kaydyyku. [loHsTHE O IMEHAX Kak yriaeBOAOPOJAx C ABYMs JBOMHBIMHU CBS3SIMU.
ComnpspkeHHbIC TUEHBl. XUMUYECKUE CBOMCTBa OyTaauneHa-1,3 u u3onpeHa: oOeciBe4MBaHNE
OpOMHOH BOJABI M INOJMMEpHU3alMs B Kaydyku. HaTypanabHbIi U CHHTETHUECKHE Kay4dyKH.

Pe3una.

AJIKHHBI. AHCTI/IJICH. XHUMHYECKHE CBOMCTBA AllCTUJICHA:. TOPCHHUC, O6€CHB€‘1HB&HH€
6p0MHOI>i BOJBbI, ITPUCOCOIUHCHHUC XJIOPOBOAOPOAA U I'HApaTalHA. HpI/IMCHeHI/Ie allCTNJICHA Ha

OCHOBE CBOMCTB. MEKKJ1acCOBast M30MEPHUS C alKaJuCHAMMU.

ApeHbI. benzon. Xwumuueckme cBoiicTBa OeH3o0u1a: IropCHHuC, pPCAKIHH 3aMCIICHHA

(ramoreHupoBaHue, HUTpoBanue). [[pumeHeHre 6eH30J1a Ha OCHOBE CBOMCTB.

IIpupoaHbie HMCTOYHMKH YIrJeBoAOpoaoB. llpupoanHslii Ta3: cocraB, NPUMEHEHUE B

KauyecTBE TOIUIMBA.
Hedts. CoctaB u nepepadbotka Hetu. [leperonka nedpru. HedprenpoaykTsi.

JdemoncTpanun. 'opeHne MmeraHa, 3TuieHa, aneruieHa. OTHOLIEHME METaHA, ITHIICHA,
alleTWieHa U O€H30Jla K pacTBOpaM IIEpMaHraHara Kaiuuss u OpomHoi Boxe. Ilomyuenue
STWIEHA pPEaKIMeW NernapaTalliyd 3TaHOJ]a, AlETWIEHAa — TUAPOJIM30M KapOuJa KajbLMsl.
Pasnoxenune kaydyka ©pM HarpeBaHWW, MCHBITAHHE MPOAYKTOB pAa3JIOKEHUS Ha
HenpeneabHocTh. Komnekuus oOpa3uoB Heptu u HeprenpoaykToB. Komnekuus «KameHHblit

YIoJib U ITPOAYKIHA KOKCOXHMHUYCCKOI'O ITPONU3BOACTBA».

JlaGopaTopHble onbIThl. O3HAKOMJICHUE C KOJIJIEKIIMEH 0Opa3loB HE(PTH M MPOJYKTOB €€

nepepadoTku. O3HAKOMIIEHHE C KOJUIEKIIMEN KaydyKOB M 00pa3laMu U3JIeTui U3 PE3UHBI.
IIpakTuyeckoe 3ansaTue. M3oMepus 1 HOMEHKIIATypa AIKAHOB
IIpakTHueckoe 3ansaTue. M3omepus 1 HOMEHKIATypa alIkEHOB
IIpakTuyeckoe 3ansaTue. MzoMepus 1 HOMEHKIIATypa AJIKUHOB

IIpakTuyeckoe 3ansaTHe. [ eHeTHUECKAs CBSA3b MEXKAY YIJIEBOJIOPOAAMHU
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IIpakTnueckoe 3aHsaTHe. CpaBHEHUE CBOWCTB M NPUMEHEHHS] TPUPOJHOrO Ta3za H

IMOITYTHBIX HG(I)T}IHBIX ra30B

IIpakTueckoe 3ansaTue. Hedts 1 ee nepepadboTka

JlabopaTopHnasi padora Ne 5. [lonyueHne MeTaHa U U3YUYEHHUE €T0 CBOMCTB

JlaGoparopHnasi pabora Ne 6. [losryueHue 3TUI€Ha U U3YUYCHHUE €0 CBOMCTB

CamocrosiTenbHass padora. KokcoxumMuueckoe Mpou3BOACTBO U €r0 MPOAYKIIUS

ITocae H3YICHUHA TEMbBI CTYACHT H0JI?KE€H 3HATD:

1.

4.

XuMHYeCKHe MOHSITHSI: YTIICBOOPOIbI, TOMOJIOTH, TOMOJOTHYCCKUN PSIJI, PATHKAIHI,
HOMEHKJIaTypa, PEeKTU(UKAITMOHHAS TIEPETOHKA, KPEKUHT

Hecars hopMys 1 JecaTh Ha3BaHUM MPEASIbHBIX YIVIEBOJAOPOJAOB M UX PAIHUKAIOB
CrtpoeHue, CBOMCTBA, MOJIYyYCHHE M IPUMEHEHHE YTJICBOJOPOJOB: METaHa, dTUJICHA,
alieTHJICHA, OeH30I1a

CoiicTBa, cocTaB, Cioco0bI nepepaboTku HePTH, MPUMEHEHNUE He(DTEPOTYKTOB

ITocue N3YYCHUA TEMBI CTYACHT J0/I’)KCH YMETD.

HaspiBaTh yriieBonopoasl o MEXAYHAPOIHON M TPUBUAIIBHOW HOMEHKJIATYPE
[TonTBepk1aTh ypaBHEHUSIMH peaKUil XUMUYECKHE CBOMCTBA U CIIOCOOBI IMOTYUYECHHUS
BAXHEUIINX YIJIEBOJIOPOAOB

OueHuBaTh posib OPraHUYECKOM XMMHHM B Pa3BUTHUM COBPEMEHHBIX TEXHOJOTWMU WU
MTOJTyYE€HHUE HOBBIX MAaTEPHUAIIOB

CBs13bIBaTh U3YUYEHHBII MaTepUall co CBOEH MPOPECCHOHAIIBHON AESITENbHOCTHIO
[TpuMeHsATh TONy4YEeHHBbIE 3HAHUS JUIsl 0€30MacHOro OOpalleHUs ¢ TOPIYUMU U
TOKCUYHBIMH BEIIECTBAMU

OcCylIecTBIATh ~ CaMOCTOSITEJIBHBIM ~ MOMCK ~ XUMUYECKOW  uHpopManmuu ¢
UCIIOJIb30BaHUEM PA3IUYHBIX HCTOYHUKOB (CIPABOYHBIX, HAyYHbIX M HAy4HO-
NOMYJSIPHBIX W3JIaHWM, KOMIIBIOTEpHBIX 0a3 JaHHbIX, pecypcoB HHTepHeTa);
UCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU I 00pabOTKU U Meperadyl XUMUYECKOU

uH(OpMAaIUK U €€ MPEACTaBICHUS B Pa3IMUHbIX (pOopMax.

2.3. Kucaopoacoaepxanue opraHudeckue coeIMHeHus1
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Cnuptbl. Ilonyyenue »sTaHonma OpoXeHHEM TJIOKO3bI M TUApaTalued ATHIICHA.
I'mapokcunpHas rpynna Kak (QyHKkuuoHanbHas. [loHsATHE O NpeaenbHBIX OJHOATOMHBIX
cnuprax. XHMHUYECKHME CBOWCTBA JTaHO]A: B3aUMOJEHCTBUE C HATPUEM, OOpa3OBaHUE
NPOCTBHIX U CJOXHBIX 3(UPOB, OKUCICHHE B ajbAerui. [IpuMeHeHHe 3TaHONIa HAa OCHOBE

CBOMCTB. AJ'IKOI‘OJIH?)M, €0 MOCJICACTBUA U ITPCAYIIPCIKIACHUC.

FJ'II/II_IepI/IH KakK IMpCACTaBUTCIIb MHOI'OATOMHBIX CIIMPTOB. KauecTBennas pcakuust Ha

MHOT'OATOMHBIC CITMPTHI. HpHMeHCHI/Ie rIMIepuHa.

®enoJs. Pusnueckue U XMMHUYECKHE CBOWCTBa (eHosa. B3anMmHOE BIMSHHE aTOMOB B
MoJieKyne (eHosa: B3aUMOJEHCTBHE C THJIPOKCHUAOM HATpUs U a30THOM KHUCIIOTOM.

[Ipumenenue dheHona Ha OCHOBE CBOMCTB.

Aapaernabl. [lonstue 00 anpaerugax. AJjpAerujgHas Tpynna Kak ¢(yHKIHOHAIbHAS.
dopManbAeru/l U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO KUCIOTY, BOCCTAHOBJICHHUE
B COOTBETCTBYyIOIIMI coupT. [loaydeHuwe anpIeruioB OKHUCIEHUEM COOTBETCTBYIOIIUX

cnupToB. [IpuMeHeHue popmanbaeruia Ha OCHOBE €ro CBOKCTB.

KapoOonoBbie kucaorbl. [lonsatine o kapOOHOBBIX KuciaoTax. KapOokcuiabHas rpymnmna Kak
¢yHkoHanbpHas. ['oMosornueckuil paa npeaesbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT.
[Tonmyyenne KapOOHOBBIX KHUCIOT OKHMCICHHUEM ajbAETHI0B. XHMHYECKHME CBOMICTBA
YKCYCHOM KHCJOTBHI: OOIlKME CBOMCTBA € MUHEPAJbHBIMM KHCIOTAMH U peaKLus
srepudukanuu. [IpuMeHeHne yKCYCHOW KHCJIOTHI Ha OCHOBE CBOWMCTB. BhICIINE KUPHBIC

KHMCJIOTHI Ha ITPUMEpE MaJIbMUTUHOBOM M CTEAPUHOBOM.

Caoxubie 3¢pupsl U kupbl. [lonydeHue CIOXHBIX >PUPOB peakuuen STepUPUKAINH.
Cnoxuble 3¢uUpbl B TpUPOJIe, UX 3HAUYeHHE. |IpuMeHeHHue CIIOXKHBIX 3(UPOB HA OCHOBE

CBOWCTB.

Kuper kak crnoxssie ddupsl. Knaccubukamus xupoB. XUMHYECKHE CBOWCTBA >KHUPOB:

TUAPOJIN3 U THIPUPOBAHUE KUJKUX )KUPOB. [[puMeHeHne )KUpoB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YrneBoabl, HX Kiaccudukamus: MoHocaxapuabl (TJIH0Ko3a, (pykTo3a),

Jrcaxapubl (caxapo3a) U mojrcaxapubl (Kpaxmai U 1eUT0I03a).

['moko3a — BeIECTBO € JIBOMCTBEHHOW (PYHKIHMEH — aibAeruJocnupT. XUMHUYECKUE
CBOICTBa TJIIOKO3bl: OKHCIIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpOWT,

criupToBoe Opoxenue. [IpumeHeHre riroko3bl Ha OCHOBE CBOMCTB.
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3HaueHHE YIVIEBOJOB B JKMBOW MPHUpPONE M >KU3HU denoBeka. [loHsTme o peaknusax
IOJIMKOHJEHCAlMM M THIPOJM3a Ha IPUMEpPE B3aUMMONPEBPALICHUN: TIJIOKO3a —>

MOJINCAXAPUI.

JdemoncTrpanun. OxucieHue crnupra B anpaerui. KayecTBEHHbIE peakUuu Ha
MHOTOaTOMHBIE CIUPTHI. PacTBOpUMOCTh (peHoa B Boje mpu OOBIYHOM TeMIlepaTtype U Mmpu
HarpeBaHuM. KauecTBeHHbIE peakuny Ha (peHon. Peakuus cepeOpsHOro 3epkaja ajabIeruioB
U TIOKO3bl. OKHCIEHHME aNbJETHIOB W TJIIOKO3bl B KHUCJIOTY C IIOMOIIBK THIPOKCHUIA

meu(ll). KauectBennas peaknust Ha kpaxmai. Kommekmws 3pupHBIX Macel.

JlabopaTtopHbie onbIThl. PacTBOpeHHe TIiMIlepUHa B BOJAE W B3aUMOJICHCTBHE C
ruapokcuom meau(ll). ColicTBa ykCyCHOM KUCTOTHI, OOLIUE CO CBOMCTBAMU MUHEPAIbHBIX
KHCIIOT. JloKa3aTenbCcTBO HEMPENENbHOIO XapakTepa XUAKOTO >Xupa. B3aumonencTBue

TJIFOKO3bI M caxapo3sl ¢ ruapokcuiom meau(ll). KauectBennas peakiys Ha Kpaxmad.
JlaGopaTopnasi padora Ne 7. [Tonydenue rimnepara meau (1)

JlaGopaTopHas padora Ne 8. [losrydyeHre 1 XUMUYECKUE CBOMCTBA aJIbACTUI0B
JlaGopaTopHasi padora Ne 9. MccrnenoBanre XUMUYECKUX CBOMCTB KapOOHOBBIX KHUCIIOT
JlaGoparopHasi pabora Ne 10. Pemenne s3xcniepuMeHTaNbHbBIX 33/1a4 MO TEME « Y TJI€BOIBDY
IIpakTuyeckoe 3anstue. Cioxuabie 3hupsl. Kupsl

IIpakTuyeckoe 3ansaTue. ccienqoBanue CTpoeHus, CRBOUCTB U PUMEHEHUS YIJIEBOJIOB

CamocrositeibHas padora. [lonstme o keroHax Ha mnpuMepe auneroHa. [Ipumenenue

alICTOHA B TCXHUKC U ITPOMBIIIJICHHOCTH
ITocae NU3YYCHUA TEMBI CTYACHT JO/I’)KCH 3HATD:

1. Xumuyeckue mMOHATHS: (QYHKIWOHAIbHAS TpYyIa, KapOOHWIbHAS Tpymma,
KapOOKCHIIbHAS TPYyTIIa, peaKilus dTepuduranuu

2. ®opmyny u oOJacTH MPUMEHEHHUs METaHoJia, ATaHOoJla,  METaHald, STaHajs,
raunepuHa, (eHosa, MypaBbUHOM UM YKCYCHOM KHCJIOT, HaJbMUTUHOBOW U
CTEapUHOBOMW KUCJIOT, TIFOKO3bI, Caxapo3bl, Kpaxmalia U IeJITF0I03bI

3. Knmaccudukamnuro, cTpoeHre, CBONCTBA M MOJYYSHUE CIUPTOB, ajbJACTUIIOB, (EHOIA,

KapOOHOBBIX KUCJIOT, CIIOXKHBIX 3(UPOB, YTIIEBOIOB

24



4. SlnoBuToe AeiCTBHME CIUPTOB (METAaHOJIA M 3TAHOJA), ATBACTUIOB, (PeHOa, YKCYCHOM
KHUCJIOTHI HA OpTraHU3M YeJIOBeKa

5. CrocoOnI mepepaboTKU )KUPOB B TEXHHUKE

IHocsie u3y4yeHus TeMbI CTYICHT J0JI2KEH YMeTh:

1. HasbiBath BemiecTBa o MEXIyHapOJAHOW U TPUBUAIBLHON HOMEHKIIATYpE

2. OOBACHATH BIUSHUE (PYHKIIMOHATIBHON TPYIIBI HA XUMHUYECKHE CBOMCTBA BEIIECTBA

3. OnbITHBIM TyTeM JIOKa3bIBaTh NPUHAJICKHOCTh BeEIIeCTBA K JaHHOMY Kiaccy
OPTraHUYECKUX COCANHEHUN

4. Cps3bIBaTh U3YUYEHHBIN MaTepral co cBoed MpodecCHOHAbHOM JAeSITeIbHOCTHIO

5. CucreMaTU3UpOBaTh, OLICHUBATH U aHAIM3UPOBATH MOJYYEHHYIO HH(OpMAIUIO

6. OcCyIIeCTBIATh CAMOCTOSITENIbHBIN MOUCK XUMUYECKOW MH(POPMAIIUH C UCIIOJIH30BAHUEM
pPa3IMYHbIX HMCTOYHUKOB (CIIPaBOYHBIX, HAYYHBIX W HAyYHO-TOMYJSPHBIX HU3JaHUI,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); MCHoJIb30BaTh KOMIIBIOTEPHBIE
TEXHOJOTUMA Il OOpabOTKM M MepeJadyd XHUMHYECKOW HHpopMauuh U €€

IMPCACTABJICHUS B PA3JIMYHBIX q)opMax.

2.4. Azorcoaep:xamue opranndeckue coequnenus. [osmmepnt

Amunbl. [lonstue 00 amunHax. Amnudaruueckue aMuHbBI, WX KiIaccupukanus u
HOMCHKJIaTypa. AHWIMH, KaKk OpraHWYecKoe OCHOBaHME. [lomydyeHWe aHWIMHA U3

HUTpoOeH307a. [I[puMeHenre aHnIMHa Ha OCHOBE CBOWCTB.

AMHUHOKHCJI0TBI. AMUHOKHUCIOTH Kak amMdoTepHble AUPYHKIIMOHAIbHBIC OPraHUYECKUE
coeuHEHUs. XHUMHUYECKHE CBOMCTBAa aMHUHOKHUCIOT: B3aWMMOJICCTBHE CO IIEJI0YaMH,
KUCIIOTaMU H Jpyr C Jpyrom (peakuusi mnodukoHAeHcaruu). llemTunHas cBsi3b U

ITOJIHUIICTITUABI. HpI/IMeHCHI/IC AMHUHOKHMCIIOT Ha OCHOBE CBOMCTB.

beaku. IlepBuuHasi, BTOpUYHAs, TpEeTUYHAs CTPYKTYpbl OeIKOB. XHMHYECKHUE CBOWCTBA
OENKOB: TOpEHHue, NeHaTypalus, THIPOJU3, LIBETHbIE peakiuu. buonornueckue QyHKIHH

OEJIKOB.

IMosumepsl. benku u monmcaxapuabl Kak OMOTIOTMMEPHI.
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[Inactmaccel. IlomydeHue noaMMepoB peakuMer IOIMMEPU3AlMd WU IOJUKOHICHCALUH.

TCpMOHHaCTI/I‘IHHG U TCPMOPCAKTUBHEIC ITJIIaCTMACCHI. HpeI[CTaBI/ITCJ'II/I Ij1acTMacce.

BOJIOKH&, nx KJ'IaCCI/I(bI/IKaHI/IH. HonyquHe BOJIOKOH. OTI[GJ'IBHBIC MMpEaACTaBUTCIIN

XUMHUYCCKHX BOJIOKOH.

JdeMoncTrpauuu. B3auMoaelncTBUE aMMUMaka W aHWIWHA C COJIIHOM KHUCIOTOM. Peakuus
aHWINHA ¢ OpOMHOM BOOM. JloKa3aTenbcTBO HamMuHsl (QYHKIIMOHAIBLHBIX TPYIIT B paCTBOPAx
aMUHOKHCIIOT. PacTBopenne m ocaxnenue OenkoB. L[BeTHbie peakiuu OenkoB. ['openue

IITHUYLCTO IICpa U HICpCTHHOﬁ HUTH.

JlaGopaTopHble onbIThl. PacTBOpenue OenkoB B Boje. OOHapykeHre OEIKOB B MOJIOKE U B
MsiCHOM OynboHe. JleHarypairusi pacTBopa Oeika KypHUHOTO siiilja COUPTOM, PacTBOpaMU

COJICH TSIKEJIBIX METAJJIOB U IIpHU HAaI'pCBaHHU.

IIpakTuyeckoe 3aHsaTHe. CpaBHEHUE CTPOCHHUS M XMMHUYECKHX CBOMCTB MpPEAEIbHBIX U

ApOMAaTHYCCKHUX daMHHOB
HpaKaneCRoe 3aHgaTHe. IlmacTMaccel

HpaKaneCRoe 3aHaTHe. ['eHeTHueckas CBS3b MCXKIY KJIacCaMH  OPraHU4YCCKHUX

COCIMHEHUN

JlabGopaTopHnasi padora Ne 11. CpoiicTBa 6elIKOB
JlaGopaTopHnas padora Ne 12. Pacnio3zHaBaHue mjiactMace
JlaGoparopHasi padora Ne 13. Pacrio3HaBaHue BOJOKOH

JlaGoparopnasi paGora Ne 14. PemieHne >KCEpUMEHTAJIbHBIX 33/1a4 HA PACNO3HABAHUE

OPraHUYECKUX COCIMHCHUN
Hrorosasi KOHTPOJILHAs Pa0d0TAa M0 KYpCy OPraHU4eCCKON XUMMH.

CamocrositenbHasa padora. Heopranmueckre U OopraHMYeCcKre BEIIECTBA, MPUMEHSEMbI B

BBIOpaHHOM TIpodeccu.

ITocsie u3yyeHust TeMbl CTYJAEHT JI0JI2KE€H 3HATh:
1. SImoBuTOE NEHCTBME AHWJIMHA HA OPraHU3M YEJIOBEKAa, TEXHHUKY O€30MacHOCTH TPH
paboTe C aHUJIMHOM U €r0 KPacUTEesIMU

2. buonornueckyro posib aMUHOKHUCIIOT U OEJIKOB
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3.

Baxkneimumx npeacraBuTeneil KayaykoB, IJIACTMACC, XMMUYECKUX BOJIOKOH U 001acTu

X IIPUMCHCHUSA

ITocsie n3y4yeHHUs1 TeMbI CTYI€HT H0JI7KE€H YMeETh:

1.

OOBSICHATH 3aBUCHMOCTh XUMUYECKUX CBOWCTB aMHUHOB M @MUHOKHUCIIOT OT CTPOEHUS
UX MOJIEKYII

OnBITHBIM ITyTEM PaCIO3HABATH IUIACTMACCHI, XHMHUYECKUE BOJIOKHA, OEI0K
CBs13pIBaTh U3YYEHHBIH MaTepuai co CBOeH MpohecCHOHATBHOM 1eATETbHOCTHIO
ApryMEHTHpOBaHHO JOKa3blBaThb HEOOXOJUMOCTb HCIOJIb30BAaHUS MOJMMEPOB Kak
BTOPCBIPHE I U3YUYECHUS IKOJIOTHH OKPYKAIOIIEH CPEIbI

OcCylIecTBIATh ~ CaMOCTOSITENIBHBIM ~ MOMCK ~ XMMHUYECKOW  MHpopManmuu ¢
UCIIOJIb30BAaHUEM PA3JIUYHBIX HCTOYHUKOB (CIPAaBOYHBIX, HAyYHbIX M Hay4dHO-
NOMYJSPHBIX MW3JIaHWW, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU I 00paOOTKU U Nepeladll XUMUYECKOU

uH(pOpMAIUK U €€ MPEACTABICHUS B Pa3IMYHbIX (OopMax.
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TEMATHYECKOE IINTAHUPOBAHHUE

Texunueckuii npoguiib NpodheccuoHATBHOT0 00pa3oBaHUs

[lpn peammzamuu coaep)aHus O00IIEOOpa30BATEIHPHON YYCOHOW TUCIIUATIIIUHBI
«Xumus» B npenenax ocBoenus OIIOII CIIO na 6a3e 0CHOBHOTO 00IIEro 0Opa3oBaHUs C
nojaydeHueM cpeanero ooimero oopasosanus (ITITKPC) makcumanbHas ydeOHas Harpyska
00yYarOIINXCs COCTaBIISIET:

» o npodeccun TINIKPC 18.01.28 «Omnepatop HedTenepepabOTKN» TEXHUUECKOTO
npodmis mpodeccuoHanbHOTO oOpazoBanmst — 170 wacoB, W3 HHX ayaWTOpHAs
(oOs3aTenbHAs) HArpy3Ka OOy4arolUXcs, BKIKOYas Ja00paTOPHBIE OMbBITHI M MPAKTUYECKUE

3aHsATUSI, — 114 yacoB; BHEayIUTOpHAS CAaMOCTOSITEIbHAs paboTa CTYJICHTOB — 56 4acoB.

TEMATHYECKHHA TLJIAH

Bun ydeOHoii pa6oThl KoJsimdecTBo yacos

AynurtopHble 3austus. Cogepxanue o0ydeHust Hpodeccus NIIKPC
Beenenne 2
1. O0mas u HeopraHm4yecKasi XHMHUS 36
1.1. OcHOBHBIE MOHSTHSI U 3aKOHBI 4
1.2. Ileprnonuueckuii 3akoH u [lepronuueckas cuctema 4

xuMuueckux siemeHToB Jl. 1. MenneneeBa u ctpoeHue atoma

1.3. Ctpoenue BemecTBa 6
1.4. Bona. PacTBOpbI. DieKTponuTHIeCcKas AUCCOIHATIHS 8
1.5. Knaccuduxanusi HEOpraHUIeCKHX COSTMHEHUHN 1 UX 4
CBOJNCTBa

1.6. Xumuueckue peakiuu 3
1.7. Metanibl 1 HEMETAILIIbI 7
2. Oprannyeckass XUuMHS 76
2.1. OCHOBHBIE NOHATHS OPraHUYECKON XMMUU U TEOPUS 2
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CTPOCHUS OPraHNICCKUX COGHI/IHGHI/Iﬁ

2.2. YrneBogopoasl U UX IPUPOJHBIE UCTOYHUKH 12 9 31
2.3. Kucnopopaconepxkamye OpraHndecKue COeIHHCHIS 19
2.4. AzoTconepixkaiiye oprannueckue coenquHeHus. [loaumepst 24
Hroro 114
BHeayauTopHas camocToATeIbHAsI padoTa

IToaroToBka BBICTYIJIEHUH 10 3aJaHHBIM TEMaM, JOKJIAJOB, 56
pedepaToB, 3cce, HHINBUAYAIBHOTO IPOEKTa C HCIIOIB30BAHIEM

UH(QOPMALMOHHBIX TEXHOJIOTHH U JIp.

IIpomesicymounas ammecmayus 6 gpopme IK3ameHa

Bceero 170
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJBHOCTH CTYJEHTOB

Copep:xaHue 00y4eHHs

XapaKkTepHCTHKA OCHOBHBIX BH/IOB [1eITeJIbHOCTH CTY€HTOB
(Ha ypoBHe y4eOHBbIX el CTBHII)

BakHelue XuMHUYECKHE
MOHATHS

YMeHue naBaTh ONpENENeHHE W ONEpUPOBATh CIEAYIOMIMMH XUMHUYECKUMH IOHATHUSAMU:
BEIIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIA, OTHOCHTENBHBIE aTOMHAs U MOJIEKYJIApHAs
MacChl, HOH, aJUIOTPONHs, W30TONBI, XHMHYECKas CBA3b, JIIEKTPOOTPHLATEIBHOCTD,
BAJICHTHOCTb, CTETNIEHb OKHCJICHUS, MOJIb, MOJISIpHAs Macca, MOJISIPHBIH 00beM Ta3000pa3HbIX
BEIIIECTB, BEIECTBA MOJICKYJISIPHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHHUS, PACTBOPBI, IEKTPOJIUT U
HERJIEKTPOJIUT, JIEKTPOJIUTHUYECKasl JIUCCOLMALMsA, OKHUCIMTENb U  BOCCTAaHOBUTEIb,
OKHCJICHHE M BOCCTaHOBJICHHE, TEIJIOBOH 3((PEKT peakuu, CKOPOCTh XUMHYECKOH peaKiyy,
KaTaju3, XHMHYEeCKOe PaBHOBECHE, YIIIEPOIHbII CKelleT, pyHKIMOHANbHAs TPYIIa, U30MEpHs,
TOMOJIOTHSI

OcHoBHBIE 3AKOHBI XHMHH

DopMynHpoBaHNE 3aKOHOB COXPAHEHHS MacChl BELIECTB M IIOCTOSTHCTBA COCTaBa BEIECTB.
YcTaHOBKAa NPHUYMHHO-CICACTBEHHOH CBSI3M MEXIY COJCp)KaHWEM JSTHX 3aKOHOB U
HalMCaHUEM XUMHIECKUX (POPMYI U YpaBHEHHI.

YcTaHOBKa 3BOIIONMOHHON CYIIHOCTH MEHIEICEBCKOH M COBPEMEHHOH (HOpMyIHpOBOK
nepuoanyeckoro 3akona J[. 1. Menneneena.

OObsicHeHHe (PU3NYECKOTO CMbICTIa CHMBOJIMKH IEPUOAMIECKON TAOJIUIB XHUMHYECKHX
anementoB J[. M. MeHneneeBa (HOMEpOB »3JE€MEHTa, IE€pPHOAA, TPYIHNBI) U yCTaHOBKA
HpH‘-IHHHO-CJIeI[CTBeHHOﬁ CBA3U MCKIY CTPOCHUEM aToMa U 3aKOHOMCPHOCTAMU HU3MCHCHUA
CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMM BEILIECTB B IIEPUOJAX U IPYIIaXx.

XapaKTepI/ICTI/IKa 3JICMCHTOB MaJlbIX U 6OJ'II)IHI/IX NeEpuoaoB IO MUX TIIOJOXKCHHUIO B
Ilepunoguueckoii cucreme 1. . Menneneesa

OcHoOBHBIE TCOPpUU XUMHH

YcTaHOBKa 3aBUCHMOCTH CBOMCTB XMMHYECKHX BEIICCTB OT CTPOCHHS aTOMOB OOPa3yIOIIMX
MX XMMHUYECKUX DJIEMEHTOB.

XapakTepucTUKa Ba)KHEHIIMX THIOB XUMHYECKHX CBSI3€M M OTHOCHUTEIBHOCTU 3TOH
THITOJIOTHH.

OOBsCHCHHE 3aBHCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOSHHS KPHCTAJLTHYECKUX
PELIETOK.

®opMyJIUpPOBKAa OCHOBHBIX IIOJIOKEHUH TEOPUU DJIEKTPOJIMTUUYECKOW JTUCCOLMALMU U
XapaKTEPUCTUKA B CBETE H3TOW TEOPUM CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
COCIUHECHUM.

DopMyTUPOBKAa OCHOBHBIX IIOJIOKEHUN TEOPUU XHMHUYECKOTO CTPOEHHUS OpPraHUYECKHUX
COEIMHEHUN M XapaKTEepUCTHKa B CBETE JTOM TEOPUM CBOWCTB OCHOBHBIX KJIACCOB
OpPraHUYeCcKuX COEeAMHEHUHN

Ba:xneiilmue Bemecrsa
H MaTepHaJibl

XapakTepucTHKa COCTaBa, CTPOCHMS, CBOMCTB, IOJNyYEHUS M TNPUMEHEHHUS BaXXHEHUIIMX
MetauioB (IA u II A rpynm, amoMHHMA, Kelle3a, a B €CTeCTBEHHO-HAy4YHOM TNpoduie u
HEKOTOPBIX d-3JIEMEHTOB) U X COCANHEHUI.

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, IOJNyYEHHS W MPUMEHEHMS BAXHEHIINX
HemerawioB (VIII A, VIIA, VIA rpynm, a Taxke a3ota U Qocdopa, yriepona U KpeMHHUS,
BOJIOPO/IA) U X COEANHEHUH.

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, TOJyYeHHS W IPUMEHEHHUS Ba)KHEHIINX
KJIaCCOB yTJICBOZOPOJIOB (AJIKaHOB, LMKJIOAJIKAHOB, AJKEHOB, AJIKWHOB, apeHOB) M WX
HanOoJiee 3HAYMMBIX B HAPOJHOXO3SHCTBEHHOM IUIAHE MTPEICTABUTEIICH.

AHanmorugHas XapakTepHUCTHKA BAXHEHUIINX MPEJICTAaBUTEIECH APYTHX KJIACCOB OPTaHUYECKUX
COEIMHEHUI: MeTaHolla W J3TaHONa, CJIOXHBIX 3(HPOB, >XHUPOB, MBUI, aJbAETHIOB
(bopmanbaern OB W ameTanbAeTHAa), KeTOHOB (aleToHa), KapOOHOBBIX KHCIOT (YKCYCHOM
KHCJIOTHI, TSI €CTECTBEHHO-HAYYHOTO NMPOMWIs MPEICTaBUTENeH APYrUX KIACCOB KHCIOT),
MOHOCaxapuaoB (TJIIOKO3bI), JOWCAaxXapuaoB (caxaposbl), MOJHCAaxXapuaoB (KpaxmMaia U
LeJUTIONI03b1), aHWJINHA, aMUHOKHUCIIOT, OENKOB, MCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH,
Kay4yKOB, TJIaCTMAacC

XUMHYECKHH A3bIK
M CHMBOJINKA

Hcnonp3oBanue B y‘l€6HOﬁ u HpO(i)CCCI/IOHaJ'ILHOI\/’I ACATCIBHOCTH XUMUYCCKHUX TEPMUHOB U
CHUMBOJIUKH.
Ha3zpanue M3Y4YCHHBIX BCHICCTB II0 TpHBHaJ’ILHOﬁ nim MC)KIIyHapO)IHOﬁ HOMCHKJIATYpPC U
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Conep:xanue 00y4eHust

XapaKTepuCTHKA OCHOBHBIX BUJOB /eSITeILHOCTH CTY/IEHTOB
(Ha YypoBHe Y4eOHBIX el CTBHIi)

OTpa’keHHE COCTaBa ATHX COCAWHEHHUH C TIOMOIIBI0 XUMHUIECKUAX (DOpMyYII.
OTpakeHne XUMHYECKHIX TPOIIECCOB C IIOMOMIBI0 YPAaBHEHUH XUMHUECKUX PEaKINi

XumMnueckue pPeakuuu

OOBsCHEHHE CYLIIHOCTH XMMHUYECKHX HporeccoB. Knaccudukanus XMMHYECKUX PEaKIUi 110
Pa3IMYHBIM NPU3HAKAM: YHCIYy W COCTaBy IPOAYKTOB U PEArcHTOB, TEIUIOBOMY 3(dekTy,
HalpaBJICHUIO, (a3e, HAJTMYNIO KaTaIn3aTopa, H3MEHCHUIO CTENCHEH OKUCIICHHS JEMEHTOB,
00pa3yIoMmux BemecTBa.

YcraHOBKa MPU3HAKOB OOIIEr0 M Pa3IMYHOTO B THITOJOTHU PEAKLUH JJIsl HEOpraHHYeCKOi 1
OpPTraHUYeCcKOW XUMHHU.

Kiaccudunukanyst BemecTB M MPOLECCOB C TOYKH 3PEHHS OKUCICHUS-BOCCTAHOBJICHHS.
CocraBiieHHe YpaBHEHHH peakiMii ¢ TOMOIIBI0 METO/A 3JIEKTPOHHOTO OanaHca.

OOBsICHEHHE 3aBUCHMOCTH CKOPOCTHM XHMMHYECKOH PEaKIUH M TIOJIOKEHUS XHUMHYECKOTO
paBHOBECHSI OT Pa3JIMYHBIX (aKTOpOB

Xumnyeckuii IKCIepUMEHT

BbInonHeHHe XUMHYECKOTO JKCIEPHMEHTa B IIOJIHOM COOTBETCTBHH C MpaBUIIAMU
0€30IaCHOCTH.
Habumioienue, Gpukcarys 1 ONMCaHue Pe3yabTaTOB MPOBEICHHOTO YKCIIEPUMEHTA

Xumnyeckass nHpopManMs

[IpoBeneHNe CaMOCTOSATEIBHOTO IOMCKA XHMHYECKOH HH(OPMAIUH C HCIIOJIb30BaHHEM
Pa3IMYHBIX HMCTOYHHKOB (HAy4YHO-TIONMYJISAPHBIX H3JAHMH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos UHTepHETA).

Hcnone30BaHne KOMITBIOTEPHBIX TEXHOJIOTHH Ui 0OpabOTKH M Iepelayd XUMHYECKOH
nH(opManuK 1 ee IpeCTaBICHHs B pa3IMuHbIX opMax

Pacuyerbl N0 XUMHYECKHUM
¢opmys1amMm H ypaBHEHUAM

YcTaHOBKA 3aBUCHMOCTH MECKIY KauyeCTBECHHON M KOJMYECTBECHHOM CTOpOHAMU XUMHUYECCKUX
00BEKTOB U MPOIECCOB.
Pelienne pacyeTHbIX 3a/iau 10 XUMUYECKUM (OPMYJIaM M ypaBHEHHUSIM

IIpodguasHoe u
Npo(hecCHOHAILHO 3HAYMMOE
cojep:KaHue

OOBsICHEHHE XMMUYECKHX SBJICHUH, IIPOUCXOAAIIMX B TIPUPO/E, OBITY M Ha MPOU3BOJICTBE.
OmnpeneneHye BO3MOXKHOCTEH NPOTEKaHWS XUMHYECKUX IIPEBPALICHUI B Pa3IMYHBIX
YCIOBHSX.

CobnrogeHue IpaBUil 9KOJIOTHYECKU TPAMOTHOTO TTOBEICHUS B OKPYKAIOILEH cpefe.

OueHKa BIUSHUA XUMHYECKOTO 3arpsA3HEHHs OKPYKaloIleil cpelbl Ha OpraHu3M 4eJloBeKa H
IpYTHE KUBBIE OPTaHU3MBIL.

CobnroneHue npaBmil 0€30MacHOTO OOpamieHHsl C TOPIOYMMH M TOKCHYHBIMU BEIICCTBAMHU,
nmabopaTOpHEIM 000pyIOBaHUEM.

[ToaroToBKa pacTBOPOB 3aJaHHOW KOHIIEHTPALUK B OBITY U HA IPOU3BOJICTBE.

Kpurnueckast oleHKa JTOCTOBEPHOCTH XMMHYECKOH MH(pOPMAIMH, MOCTYMAOMEH U3 Pa3HBIX
HCTOYHHKOB
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YUYEBHO-METOJUYECKOE
N MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHUE
MMPOI'PAMMBI YYEBHOM JUCIUATLINHBI
«XHUMMUA »

Jlnst ocBOeHMSI MporpaMMbl yu4eOHOM AUCIUIUIMHBL «XUMHUS» B MPOQPECCHOHATBHON
00pa3oBaTeNbHON OpraHu3allid, pPeaM3yIoIIe 00pa30BaTENbHYI0 MPOTPAMMYy CpPEIHErO
obmero ob6pazoBanus B mpeaenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO OOIIETrO
oOpa3oBaHMsl, UMEETCSl KaOMHET XUMUH C JaOOPAHTCKON KOMHATOM.

[lomemenne KaOuHeTa YIAOBJIETBOPSIET TpeOOBAHUIM CanuTapHo-
snuAeMuosornueckux mnpaBwin U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaiieHo
TUIIOBBIM  O0OpPYJIOBAHMEM, JOCTATOYHBIM JUIsl BBIIOJHEHHS TPEOOBAHUM K YpPOBHIO
MOATOTOBKHU 00YYaIOIINXCS.

B kabunere umeercs MyJIbTUMEAMIHOE O00OpPYAOBaHUE, IOCPEACTBOM KOTOPOTO
YYaCTHHKM 0O0pa30BaTENIbHOIO MpOLEcca MPOCMATPUBAIOT BU3YAIbHYIO HH(MOPMAIUIO IO
XUMUH, CO3IAI0T NPE3EHTAlUH, BUACOMATEPUAIIBI U T. II.

B cocraB y4eOHO-METOAMYECKOTO U MAaTE€pUAIbHO-TEXHUYECKOTO OCHAIICHMS
KaOWHEeTa XMMHUU BXOJISAT:

* MHOTO(QYHKIITMOHAJIbHBIM KOMIUJIEKC MPEIo1aBaTers;

* HaTypaJibHble OOBEKTHI, MOJIETH, MPUOOPHI U HAOOPHI ISl IOCTAHOBKH
JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOTO AKCIIEPUMEHTA;

* [IEYaTHHIE 1 SKPAHHO-3BYKOBBIE CPEACTBA OOYUCHHUS;

* CpeCTBA HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTUBBI;

* IEPEYHN OCHOBHOM U JOTMOJIHUTENBHON Y4eOHOM IMTEpaTyphl;

* BCIIOMOTaTelbHOE 000PY/I0BaHNE U UHCTPYKIIUH;

* OMOIMOTEYHBIN (HOH/I.
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B Oubmuoteunslii GoHI BXOAAT YYEOHHKHM M Y4EOHO-METOJUYECKHE KOMILIEKTHI
(YMK), pexoMeHI0OBaHHBIC WJIM JOMYIIEHHBIC IS MCIIOJNB30BaHMS B MPO(ECCHOHATBHBIX
00pa30BaTeNbHBIX OPTAaHU3AIMSIX, PEATTH3YIOIINX 00pa30BaTEeIbHYIO IPOTPAMMY CPEIHETO
obmero ob6pazoanus B mpenenax ocBoenwms OIIOIT CIIO na 6a3e ocHOBHOTO 001MIETO
00pa3oBaHUs.

B mpouiecce ocBoeHuUs MporpaMMbl Y4eOHON AUCIUTIIUHBI «XUMHSD CTYIEHTHl UMEIOT
BO3MOXKHOCTh JIOCTYIA K 3JIGKTPOHHBIM Y4eOHBIM MaTepHallaM MO XHUMHH, UMEIOUIUMCS B
CcBOOOMHOM JoCTyne B ceTm WHTepHeT (IEKTPOHHBIM KHHTaM, MPaKTUKyMaM, TecTaM,

matepuanam EI'D u np.).
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PEKOMEHAYEMAS JIMTEPA TYPA

Jlyist cTy1IeHTOB
[Nabpuenssn O. C., OctpoymoB W. I'. Xumusa nns npodeccuit u  cnenuaibHOCTEH
TEXHUYIECKOTO MPOGMIsl: YIeOHUK IS CTY. YUpeKIeHU! cpen. mpod. oOpazoBanus. — M.,
2014.
[Mabpuensa O. C., OctpoymoB U. T'., Octpoymona E. E. u np. Xumus mana npodeccuit u
CIIEMAIBHOCTEN €CTECTBEHHO-HAYYHOI0 MPpOuUiIsi: YUYeOHUK ISl CTYI. YUPEKICHUU Cpel.
npod. obpazoBanus. — M., 2014.
INabpuensu O. C., OctpoymoB U. I'. Xumust ais npodeccuii u CreruaibHOCTeH COMaIbHO-
HAKOHOMUYECKOTO U TYMaHUTAPHOTO MpoduiIeid: y4eOHUK JJISI CTY. YUPEXKISHUN cpell. Tpod.
obpazoBanus. — M., 2014.
INabpuensu O. C., OctpoymoB U. I'., Cnagkos C. A., Jlopodeera H.M. Ilpaktukym: yue0.
nocobue Mg CTyJ. yupexaeHu cpea. nmpod. oopazoBanusi. — M., 2014.
INabpuensa O. C., Octpoymo U. I'., CnagkoB C. A. Xumusi: mocodue sl MOJATOTOBKH K
EI'D: yueb. mocobue /it CTy 1. yupexaeHuit cpen. mpod. oopazoanus. — M., 2014.
[Ma6puensa O. C., JIvicoBa I'. I'. Xumus. Tectol, 3a1aun u ynpakHeHUs: y4e0. mocooue s
CTYy/. YUpexXaeHu# cpea. mpod. oopazoBanus. — M., 2014.
Epoxun FO. M., KoBanesa W. b. Xumus nj1s npodeccuil U crenuaibHOCTEN TEXHUYECKOrO U
€CTECTBEHHO-HAYYHOTO mpoduiei: ydeOHUK s CTyHd. YUYPEeXKIEeHUW cpea. mpod.
obpazoBanus. — M., 2014.
Epoxun FO. M. Xumus: 3agaun u yripaxxHeHus: yue0. mocoOue s CTy/l. yUpPEKICHUMN Cpel.
npod. obpazoBanus. — M., 2014.
Epoxun HO.M. COopHHMK TECTOBBIX 3aJaHUN N0 XUMHM: Yy4eO. Mmocobue i CTyA.
Yupexnaenuii cpea. npod. oopazoBanus. — M., 2014.
Epoxun 1O. M., Kosanesa U. b. Xumus s npodeccuil U crienuasbHOCTEN TEXHUYECKOTO

npoduiis. DIEKTPOHHBIN yueOHO-MeToAnYecKuil komruiekc. — M., 2014.
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CnankoB C. A., Octpoymo WU. I'., T'abpuensn O. C., JlykpsanoBa H. H. Xumus mpis
npodeccuii U CHENUAIBHOCTEH TEXHUYECKOTO Mpodmid. DIEKTPOHHOE MPHUIIOKEHHE

(37IeKTPOHHOE y4eOHOE M3JIaHUE) SIS CTY. YUPEKICHHUM cpea. npod. odpazoBanus. — M.,

2014.

st mpenogaBareJist
®enepanbubiii 3akoH 0T 29.11.2012 No 273-®3 «O06 o6pazoBanuun B Poccuiickoit
®enepauun». [Ipukaz Munucrepcrsa oopazoBanus U Hayku P ot 17.05.2012 Ne 413 «O06
yTBEPKJIeHUU (eepaibHOr0 TOCYIapCTBEHHOTO O00pa30BaTENLHOIO CTaHJAapTa CPEeIHETo
(moJtHOT0) 00IIIETO 00PAa30BAHUSI.
[Tpuka3 MunucrepctBa obpazoBanusi U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MmeHeHuit B [Ipukaz MunucrepctBa oOpa3zoBanus u Hayku PO ot 17.05.2012 Ne 413 “O06
YTBEPKIECHUH (HEeNepAIbHOIO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTAHAAPTa CPEIHErO
(mosiHOTO) 0011IETO 0OPa30BAHUS ».
[Tucemo [lemaprameHTa rocyAapCTBEHHOW MOJMTUKU B cepe MOArOTOBKU pabOunX KaJpoB
u 11O Munobpuayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenaanuu no opraHusaiuu
NOJy4YEHUs] CpelHero oOImero oOpa3oBaHMs B IIpeleiax OCBOCHMsSI 0OOpa3oBaTENIbHBIX
IpOrpamMM CpPEIHEro MpOoPEeCCHOHAIBHOIO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO OOILIEro
o0pa3oBaHusl ¢ y4eTOM TpeOoBaHMM (eaepalibHbIX TOCYAApPCTBEHHBIX O0O0pa3oBaTEIbHBIX
CTaHIapTOB U MOJyyaeMoM npodeccur Win CrenUaTbHOCTH CPEAHETO MPOPECCHOHATBHOTO
00pa3oBaHUN.
INabpuensu O. C., JIpicoBa I'. I'. Xumust: kHUra /U1 mpernoaBatelis: yued.-MeTo/1. ocooue.
— M., 2012.
[Nabpuensu O. C. u np. Xumust 171 npodecCcuii U CrenuaibHOCTENH TEXHUYECKOro Mpoduis
(9TIEKTPOHHOE MPUIIOKEHHUE).

HNuTepHer-pecypcenl
www. pvg. mK. ru (omummuazna «Ilokopu BopoObeBbI TOpBI»).
www. hemi. wallst. ru (O6pa3oBatenbHbIi CalT IS IIKOJLHUKOB « XHMHUS» ).
www. alhimikov. net (O6pa3oBarenbHbINA CAaNT JIJIS IIKOJIBHUKOB).
Www. chem. msu. su (DnekTpoHHast OMOIMOTEKA 110 XUMHUH).

Www. enauki. ru (iHTepHeT-u31aHue sl yuuTeliel « EcTecTBeHHbIE HAYKNY).
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www. 1september. ru (meTomuueckas razera «IlepBoe CEHTIOPS).
www. hvsh. ru (kypaan « XuMus B IIKOJIE) ).
www. hij. ru (kypHain «XUMHUS 1 KH3HDY).

wWww. chemistry-chemists. com (9JeKTpOHHBIH KypHAT « XUMUKU H XUMHUS» ).

HNPUMEPHBIE TEMbI PEOEPATOB
buotexHoorus u renHas uHxeHepus — rexsonorun XX| Beka.

HanortexHomorus kak IIPUOPUTCTHOC HAIIPABJICHUC PA3BUTHUA HAYKHW KW IIPOHU3BOACTBA B

Poccuiickon @enepanum.

CoBpeMeHHbIE METO/bl 00€e33apaKMBAHUS BOJIbI.

AJIOTPOIHS METAJUIOB.

Kuznb u nesarensHocts .M. MeHneneena.

«IlepuoanueckoMy 3aKOHY OyJlylliee HE TPO3UT PA3PYLICHUEM. .. ).
Cunre3 114-ro anemenTa — TpuymMm@ poCCUUCKUX (PUZUKOB-SIIEPUIUKOB.
N3otomnsl Bogopoaa.

Hcnonp30BaHne paguoakTUBHBIX H30TOMOB B TEXHUYECKUX LIEIIAX.
PeHTreHoBcKO€e U3Iy4eHHE U €T0 UCIIOIb30BaHNE B TEXHUKE U MEIULIMHE.
[1ma3ma — 4eTBEpPTOE COCTOSIHUE BEUIECTBA.

AMopdHBbIe BelecTBa B IPUPOAE, TEXHUKE, OBITY.

OxpaHa OKpY’Karollen cpeapl OT XUMUUYECKOTO 3arpsi3HEHUS.
KonnuecTBeHHBIE XapaKTEPUCTUKH 3arPSI3BHEHUS OKPYKAIOIIEH CPEJIbI.
[TpuMeHeHne TBEPA0ro U razooopasnoro okcuaa yriepoga(lV).
3ammra 030HOBOI'0 3KpaHa OT XUMHYECKOTO 3arps3HEHUS.

['pyboaucnepcHble CUCTEMBI, UX KiIacCU(PUKalMg U HUCIOJIb30BaHUE B MPodecCHOHATbHOU

JACATCIBbHOCTH.

KocMmeTnueckue rem.
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[IpuMeHeHune CyCceH3ui U YMYJIbCUN B CTPOUTEIBCTBE.

MuHepasbsl ¥ TOpHbIE TOPObI KaK OCHOBA JTUTOCHEPHI.

PacTBOpBI BOKpYT HAac.

Boja kak peareHT u Kak cpea sl XUMMUYECKOT0 IpoLecca.

Tunel pacTBOpOB.

Kuznb u nesrensHocTh C. AppeHuyca.

Bxrnag oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU IEKTPOIUTUUECKON THUCCOUUALINH.
YcTpaHeHue )KECTKOCTH BOJIbI HAa IIPOMBIIIIIEHHBIX IPEANPUATHUSAX.

CepHast KUCIIOTa — «XJIE0 XUMUYECKON MPOMBIIITIEHHOCTI.

Hcnonp30BaHne MUHEPAIbHBIX KUCIOT Ha IPEINPUITUIX PA3INIHOIO IPOdUIIs.
OKCHJIBI M COJIM KaK CTPOUTENIBHBIE MAaTEPHUAIIBI.

Hcropus runca.

[ToBapeHHas COJIb KaK XMMHUYECKOE CHIPBE.

MHOroaMkuii KapOOHAT KaJbIMs: B IPUPOJIE, B IPOMBIIUIEHHOCTH, B OBITY.
Peakius ropeHust Ha TPOU3BOICTBE.

Peaxiust ropenusi B ObITY.

BupryanbHOe MOIETMPOBAaHUE XUMHUYECKHUX MTPOLIECCOB.

DNEKTPOJIN3 pacCTBOPOB JIEKTPOJIUTOB.

DIEKTPOJIU3 PACIIABOB AIEKTPOJIUTOB.

HpaKTI/I‘IeCKOe IMPUMCHCHUC QJICKTPOJIN3a: paCbI/IHI/IpOBaHI/Ie, rajJJbBaHOIIJIaCTHKA,

raJlbBaHOCTETHS.

HcTopus monydeHuss U MPOU3BOJICTBA aJTFOMUHUS.
DNEKTPOIIUTAYECKOE TIOJIyICHHUE W paUHUPOBAHNE METH.
Kusznp u gesarensHOCTh 1. J19BH.

PoJib M€Tan10B B UCTOPUM YEJIOBEUECKOW IIUBUIIU3ALUH.

HcTopust 0TeYEeCTBEHHOW YEPHOU METAJLTYPIUH.
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HcTopust 0Te4eCTBEHHON LIBETHOM METAILTYypPrUU.

CoBpeMEHHOE METAILTYPru4ecKOe MPOU3BOJICTBO.

CrienuanbHOCTH, CBSI3aHHBIE C 00pabOTKON METaJIJIOB.

Ponp MeTaiioB 1 CIiaBoB B HAYYHO-TEXHUUYECKOM IIPOTPECCE.

Koppo3us meTaioB U ciocoObl 3alUTHl OT KOPPO3HUH.

WuepTHBIE MU OJaropoIHbIE Ta3bl.

Poxnaromme cosm — rajoreHsl.

Hcropus BENCKOW CIIUYKH.

XUMUSL METAJIJIOB B MOEH MPO(eCcCHOHATBHOMN 1€ATETbHOCTH.

XUMUsl HEMETAJIJIOB B MOEH MPOQPECCUOHATBHOMN AESITEIbHOCTH.

Kpatkue cBeeHys 10 NCTOPUH BO3HUKHOBEHHUS U PAa3BUTHS OPraHUYECKON XUMUH.
Kuznsb u nearensHocth A.M. bytieposa.

Buranusm u ero xpax.

Ponp 0T€4ECTBEHHBIX YUEHBIX B CTAHOBIICHUH U PA3BUTUN MUPOBOM OPraHUYECKOW XUMUH.
CoBpeMEHHBIE IPEACTABICHUS O TEOPUU XUMHUYECKOTO CTPOCHUS.

DKOJIOTHYECKHE ACTIEKTHI HCIIOIb30BaHUS YTIIEBOJOPOJHOTO CBIPBSI.

OKOHOMHUYECKHE  aCHEKThI MCXKAYHAPOAHOr0o  COTPYAHHUYCCTBA II0  HCIIOJB30BAHUIO

YTJIEBOJIOPOJHOTO CHIPHSI.

Hctopust OTKpbITUS U Pa3pabOTKH Ta30BbIX U HEPTAHBIX MeCTOpoxkaeHui B Poccuiickoii

denepanuu.

XUMHSl YTIIEBOJIOPOTHOTO ChIPhS U MOst Oyay1ast mpodeccus.

VYT1eBo1I0pOJHOE TOIUIMBO, €0 BUIBI M HA3HAYEHUE.

CuHTeTUYECKHE KaydyKU: UCTOPHS, MHOTOOOpa3ne U MEPCIICKTUBHI.
Pe3nHOoTeXHNYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUUYECKOM IIPOTPeECCE.

CBapouHOe MTPOU3BOJICTBO U POJIb XMMHUH YTIIEBOJIOPOJIOB B HEM.
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Hedpts u ee TpaHCHOPTHpOBKA Kak OCHOBa B3aMMOBBITOJHOTO MEXIYHAPOIHOTO

COTPYAHHUYECTBA.
ApomaTrdecKkue yrieBOoJAOPOIbl KaK ChIPbE IS IIPOU3BOACTBA MIECTULUIOB.
YraeBobl U UX POJIb B JKUBOW MPUPO/IE.

CTpoeHue IITH0KO3bL: HCTOPHSI Pa3BUTUS IIPEACTABICHUA U COBPEMEHHBIE BO33PEHUS.
PazBuTne caxapHoii npoMbIIIEHHOCTH B Poccnu.

Ponb yrneBonoB B Moeii Oyayieit mpodecCHoHaIbHON ASSITENbHOCTH.

Mertanon: xemopunusa u xeModoOous.

DTtaHoII: Beiauyaiiinee 61aro u CTpaurHoe 370.

AJKOTONN3M U €ro NpoduIakTUuKa.

MHoroaroMHble CIUPTHI U MOS OyAyIIasi mpodeccuoHaNbHas AesITENbHOCTb.

CDOpMaJ'IBI[GFI/II[ KakK OCHOBa MMOJIYUYCHUA BCIICCTB u MaTcpHraIoB JJIA MoOeH

podeCCUOHAIBHON JeATEIIbHOCTH.

MypaBbrHast KHCIIOTa B MPUPOJIC, HAYKE U TIPOU3BOJICTBE.

Hctopus ykcyca.

CnoxHbIe 23GUPHI U UX 3HAYCHUE B MPUPOJIC, OBITY M MPOU3BOICTBE.

JKupsl Kak IPOIYKT MATAHUS U XUMHUYIECKOE CBHIPhE.

3aMeHa )KUPOB B TEXHUKE HETIHMIIIEBBIM ChIPHEM.

HexBaTka mpomoBOILCTBUS KaK TJI00AIbHAS MPO0OJIeMa YeJI0BEUeCTBA U IyTH €€ PEIICHUS.
MBpuia: porioe, HacTosIIee, OyayIee.

CpencTBa TMTHEHBI HA OCHOBE KHCIOPOCOAEPIKAIINX OPTaHUUYECKUX COCTMHEHU.
Cunrernyeckue moronue cpeactsa (CMC): 1oCTOMHCTBA U HEAOCTATKHU.

AMMUaK ¥ aMUHBI — OECKHCIIOPOIHBIC OCHOBAHUS.

AHWIMHOBBIC KPACUTEIU: UCTOPHS, IIPOU3BOJICTBO, ITEPCIICKTHBA.

AMMHOKHCIIOTBHI — aM(OTEPHBIC OPTaHUICCKUE COCTMHCHHUSI.

AMMHOKHCIIOTHI — «KUPITUIHKN» OCITKOBBIX MOJIEKYII.
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CuHTEeTHYECKHE BOJOKHA HA aMUHOKUCIOTHOM OCHOBE.
«Kun3Hb 3T0 €c110CO0 CyIIEeCTBOBAHUS OEJIKOBBIX TEN...»
CTpyKTypbl O€IKa U €ro 1eCTPyKTypHUPOBAHHUE.
buonoruueckue QpyHKIMU OETKOB.

benkoBas ocHOBa UMMYHUTETA.

CIIN A u ero mpodunakTuka.

Jlepunutr Oenka B THINEBBIX MPOAYKTaX M €ro MPEONOJICHHE B paMKax TJ00ambHOM

HpO,ZIOBOJH:CTBCHHOﬁ IIporpaMmal.

Xumus 1 OMOJIOTHS HYKJICMHOBBIX KHUCJIOT.
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