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HOACHUTEJBHASA 3AIINCKA

[Iporpamma oO1ieo0pa3oBaTenbHON YUeOHOM NTUCHUILTUHBI « XUMHUS MpeIHa3HaYeHa
JUIS M3yYEHUs] XUMHUU B MNPOQPEeCcCHOHANBHBIX oOpasoBarenbHbix opranuzanusax CIIO,
peanu3yronMx 00pa30BaTEbHYI0 MPOTPAMMY CpPEIHEro 00Iero oOpa3oBaHUs B Ipeaesiax
OCBOCHHMSI OCHOBHOM mpodeccroHanbHoi obpazoBatenbHoi mporpammel CIIO (OITOIT
CIIO) na Ga3ze OCHOBHOTO OOIIer0 0Opa3oBaHUs MpPHU IMOATOTOBKE KBATU(DHUIIMPOBAHHBIX
pabouux, CIyKallux, CIeIUaINCTOB CPEAHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit @®I'OC cpennero o06iiero
oOpa3oBaHMs, TPEIBIBISIEMBIX K CTPYKType, COACPNKAHHIO W pe3yibTaTaM OCBOCHUS
y4eOHON AUCIHUIUIMHBI «XUMHUS», B COOTBETCTBUM C PeKOMeHJanusMHu MO OpraHu3aIiu
MOJIYYEHHUsI CcpeHero ooOmero oOpa3oBaHusi B Mpelesiax OCBOCHHUS 00pa3oBaTEIbHBIX
IpPOrpaMM CpPEIHEro MpOPECCHOHAIBHOIO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO OOIIEro
oOpa3oBaHMsl C Y4eTOM TpeOOBaHUN (enepalibHbIX T'OCYJapCTBEHHBIX OOpa30BaTEIbHBIX
CTaHAAPTOB U MOJIy4aeMOW MPOPECCUU WIH CIEHHAIBHOCTUA CPEAHEr0 Npo(dhecCruOHATBHOTO
oOpazoBaHus (mucbMo JlemapraMeHTa rocyJapCTBEHHOM MONHUTHUKH B c(epe MOArOTOBKU
pabounx kaapos u JI1O Munoo6puayku Poccum ot 17.03.2015 Ne 06-259).

Pabouas yuyeOHas mporpamma Mo JUCHUIUIMHE «XUMHUS» pa3padoTaHa Ha OCHOBE
®denepanbHbiX rocyaapctBeHHbIX craHaaptoB (OI'OC) u npumepHoil mporpamMmbl ydeOHOU
JTUCHUIUIMHBL «XUMUS» ISl CHEUATbHOCTENW CpeIHEero npoecCuoHaNbHOr0 00pa30BaHUs
(2015 r.). ABtopel: O.C. I'abpuensin, kauaunat negarorudyeckux Hayk; W.I'. Octpoymos,
npodeccop, TOKTOp XUMUUECKUX HayK.

CopeprkaHue mporpaMmmbl « XMMHUsD) HAaIIPaBJiI€HO Ha JOCTHXKEHUE CIACAYIOIINX 1IEJIeH:

* ¢opMupoBaHHE Yy OOYy4arOUIMXCS YMEHHUS OLEHUBATh 3HAUYMMOCTb XMMHUYECKOTO
3HAHMS 1151 K&KJOTO YEIIOBEKa;

* (hopMHpOBaHUE Y 00YUaAIOIINUXCS LIEIOCTHOTO MPEACTABICHHUSI O MUPE U POJIM XUMUU
B CO3JaHUM COBPEMEHHOW €CTEeCTBEHHO-HAyYHOM KapTUHbI MHUpa; YMEHHUS OOBSCHATH
O0OBEKTHI M TMPOIECCHl OKPYXKAIOIIeH JACHCTBUTEIBHOCTH: MPUPOIHON, COLMAIBHOM,
KyJbTYPHOI, TEXHUYECKOM CPEJIbl, HCIIOIb3YS AJIA 3TOT0 XMMUYECKUE 3HAHNUS,

* pa3BUTHE y OOydYarOIIUXCs yMEHHWH pa3nudath (akThl W OIICHKH, CPaBHUBATH

OOCHOYHBIC BLIBOJAbI, BHUACTH HNX CBA3bL C KPUTCPUAMH OLCHOK MW CBA3b KPUTCPUCB C



OTpeeNIEHHOM CUCTEeMON IIeHHOCTeH, (POpMyIHpoBaTh M OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

* IpuoOpeTeHre 00YYaIOIMMHUCS OMbITa Pa3HOOOPA3HOU AESATENBHOCTH, MO3HAHUS U
CaMONO3HAHUS; KIIOYEBBIX HABBIKOB, MMEIOUIUX YHUBEPCAIBHOE 3HAUEHHUE JUISl Pa3IM4HbIX
BUJIOB JIEATENILHOCTH (HABBIKOB PEILICHUS POOJIeM, MPUHATHUS pelICHUH, MOUCKA, aHAIN3a U
o0paboTtkn  wH(pOpMAIMKM, KOMMYHHKATUBHBIX  HABBIKOB, HABBIKOB  HM3MEPCHH,
COTPYJIHUYECTBA, 0€30IIACHOI0 OOPAICHUS C BEIIECTBAMH B TTOBCETHEBHOM JKU3HN).

B nporpamMmy BKJIIOYEHO COJEp:KaHKEe, HAMPABIEHHOE HAa (OPMUPOBAHUE Y CTYICHTOB
KOMIICTCHIIUM, HEOOXOMMMEIX i1 KadecTBeHHOro ocBoeHus OIIOII CIIO na 0a3se
OCHOBHOTo 001Iero 00pa3oBaHUsl C TMOJY4YEHHUEM CpeaHero oOmiero oOpa3oBaHuUs;
IporpaMmbl  MOATOTOBKM  KBAJIU(UIMPOBAHHBIX pab0OYMX, CIyXalluX, pPOrpaMMbI

MOATOTOBKY crienuaucToB cpennero 3seHa (IIICC3).



OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIHUIIIAHBI «XUMMS»

XuMHsIT — 3TO HayKa O BEIECTBAaX, MX COCTaBe W CTPOEHUHU, CBOMCTBaX U
MPEBPAILCHUSIX, 3HAYEHUH XUMUYECKUX BEIIECTB, MATEPUAJIOB U IIPOLIECCOB B MPAKTUUYECKOM
NEATEeIIbHOCTH YeJIOBEKa.

Copeprkanue 00111e00pa3oBaTeIbHON y4eOHON JUCIUIUIMHBI « XUMUS» HAMPaBJIeHO Ha
YCBOCHHE OOYYAIOIIMMUCS OCHOBHBIX TMOHSTUM, 3aKOHOB W TEOPUH XUMHUHU; OBJIAJICHHUE
YMEHUSIMU HaOMIOJaTh XHWMHUYECKHE SIBJICHHS, MPOBOJUTH XUMHUYECKUN HKCIIEPUMEHT,
MPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUYECKUX (DOPMYJI BEIIECTB U YPAaBHEHUM XMMHYECKUX
peaKuni.

B npouecce wu3ydeHuss XUMUM Yy O0OydYaromuxcsi pa3BUBAIOTCA IO3HABATEIbHBIC
WHTEPEChl W HWHTEUICKTyalbHbIE CIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOATEIBHOM
NpUOOPETEHUs] 3HAHUN MO XUMHM B COOTBETCTBUM C BO3HUKAIOUIMMH >KU3HEHHBIMU
npoOiemMamMu, BOCHUTHIBACTCS OEpEKHOE OTHOIICHHUS K TPHUPOJE, MOHUMAHUE 3I0POBOIO
00paza >KU3HU, HEOOXOAUMOCTH MPEAYNPEKIACHUS SIBICHUN, HAHOCSIIUX BpEJ 3J0POBbIO U
OKPY’KaroUIEH Cpeie.

OHU OCBaMBAaIOT TMPUEMBI T'PAMOTHOTO, O€30MACHOI0 HCIOJIb30BaHUS XUMHUUYECKUX
BEILIECTB U MaTE€pUaJIOB, TPUMEHSIEMBIX B OBITY, CEJILCKOM XO3SIICTBE U HAa MPOU3BOCTBE.

Peanuzanusi 1eyKTUBHOTO TOAXO0/Aa K HU3YYEHUIO XUMHUU CIOCOOCTBYET Pa3BUTHUIO
TaKuX JIOTMUYECKUX OINEpalii MBIIUICHUS, KaK aHaJiu3 M CHHTE3, O0000IIeHue ¢
KOHKpETHU3aIHsl, CPaBHEHUE M aHAJIOTHSI, CHCTEMAaTHU3aIusl U KiacCuduKaius u Jap.

B mpomecce wu3yueHus XUMHM ~ BaXHO (GOpPMHpPOBaTH  MH(OOPMAIIMOHHYIO
KOMIETEHTHOCTh oOy4varomuxcs. [loaToMy mpu OpraHuzanuu CaMOCTOSITEIBLHON paldOThI
HE0OXOMMO aKIIEHTUPOBATh BHUMaHUE O0yUYarOIMUXCs Ha MMOUCKE MH(POpMAIIUU B CPEACTBAX
Maccmenua, HHTepHere, y4eOHOM M CHEUUANbHOW JUTEpaType C COOTBETCTBYIOIIUM
ohopMIICHUEM U MPEJCTABICHUEM PE3YIHTATOB.

N3yyenue oOmieoOpa3oBaTenbHON Y4eOHONW AUCIUIUIHMHBI «XHMUS» 3aBEPIIACTCS
NoABE/ICHUEM UTOTOB B Gopme nuddepeHIInpOBaHHOTO 3a4eTa B paMKax MPOMEKYTOUHOM
aTTecTaru cTyneHToB B nporiecce ocBoeHus: OIIOIT CIIO ¢ momydeHuemM cpeaHero oomero

obpazoanus (IITICC3.)



MECTO YUYEBHOMH JJUCHOUIIJIMHBI B YYEFHOM ILVIAHE

YyeOHast AUCIUILTIHA « XUMUSD) U3ydaeTcsl B 00111e00pa30BaTEIbHOM IIHKJIE YIeOHOTO
OIIOIT CIIO Ha 6a3e OCHOBHOIO OOHIEro OOpa30BaHUS C MOJIYYEHHEM CPEIHEro OOIIEro
obpazoBanmus (IITICC3).

Mecto yueOHOM TUCIUIUIMHBI « XUMUS» — 0a30BBIM YUEOHBIN IIPEeaMET.

PE3YJbTATHI OCBOEHUS YYEFHOM JUCIUILIUHBI

OcBoeHue cofiepkaHusl Y4eOHON TUCHUIUINHBI «XUMUS», 00ECIIeUnBAET TOCTHKEHUE
CTYJIEHTaMH CIEAYIOIIHNX PE3YJIbTATOB:

* TUYHOCMHBIX

— YYBCTBO TOpPJOCTH W YBAXKEHHS K HMCTOPUM M JOCTHKEHUAM OTEYECTBEHHOM
XUMUYECKON HAYKU; XUMUYECKHA TPAMOTHOE MOBEJIEHNE B PO(ECCUOHATBHOM 1€ATEbHOCTH
U B OBITY IIpH OOpAIIEHUH ¢ XUMUYECKUMU BEIIECTBAMU, MaTepraIaMH U MPOLEeccami;

— TOTOBHOCTh K IMPOJOJDKEHHIO OOpa30BaHMsS M TOBBIIICHUA KBaNU(UKAUU B
n30paHHON PO eCcCHOHATBHON AESITENLHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX
KOMIIETCHIMM B 3TOM;

— yMEHHUE UCIOJb30BaTh JOCTHKEHHUS COBPEMEHHOM XHMMHYECKOM HAyKH H
XUMHUYECKUX TEXHOJIOTUH ]ISl TMOBBIIIEHUS COOCTBEHHOI'O MHTEIIEKTYaJbHOTO Pa3BUTHUS B
BBIOpaHHOM TPO(EeCCHOHATBHOM eI TeIbHOCTH;

* MemanpeomMemHblx:

— HCIIOJIb30BAaHNE PA3INYHbIX BUOB I03HABATEIBHON JEATEIbHOCTH U OCHOBHBIX
MHTEJUIEKTYaJbHBIX Oornepanuuil (MOCTaHOBKHU 3aAaudd, (GOpMyJIMpOBAaHUS THUIIOTE3, aHAIU3a U
CUHTE3a, CpPaBHEHHUs, 000OIEHUs, CUCTEMATU3AllMH, BBISBJICHUS MPUYUHHO-CIEICTBEHHbIX
CBS3€H, IOMCKA aHAJIOroB, (hOPMYIUPOBAHUS BBIBOJOB) JIJIsl PEIICHHSI TTOCTABJICHHOM 3a/1auH,
NPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS (HAONIOACHHS, HAYYHOTI'O IKCIEPUMEHTA) IS
U3YYEHHUS PA3IUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M MPOLIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOIMMOCTb CTaJIKUBATHCS B PO(eccHOHaNbHOM cdepe;

— UCIOJIb30BaHUE PA3INYHBIX HCTOUHUKOB IS MOJIy4YE€HUS XUMUYECKON HHPOpMAIIIH,
YMEHUE OLEHUTh €€ JIOCTOBEPHOCTh [JIsl JOCTHXKEHHSI XOPOILIUX pEe3yJbTaToB B

npodeccruoHanbHoM chepe;



* NPEOMEMHDbBIX

— Cc(OpPMUPOBAHHOCTh NPEJICTAaBICHUM O MECTE XMUMHM B COBPEMEHHOW Hay4yHOU
KapTHUHE MHUpa; IOHUMAHUE POJIM XUMUU B (POPMUPOBAHUU KPyro3zopa U (PyHKIMOHAIbHON
IPAMOTHOCTH Y€JIOBEKA ISl pEIIEHUs TPAKTUYECKHUX 3a]1ay;

— BJIQJICHUE OCHOBOIIOJIATAIOIIMMH XUMUYECKUMH ITOHATUSAMHU, TEOPHUIMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0JIb30BAaHUE XHMHYECKOW TEPMUHOJIOTHMEN U
CHUMBOJIUKOI;

— BJIaJICHUE OCHOBHBIMU METOJAMH HAYYHOT'O TIO3HAHUS, UCII0JIb3YEMBIMU B XUMUU:
HAOMIOJICHUEM, ONHMCAaHUEM, W3MEPEHUEM, OKCIEPUMEHTOM; YMEHue 00pabaThiBaTh,
OOBSACHATh pE3yJIbTaThl NPOBEIACHHBIX OINBITOB M JEJaTh BBIBOABL, TOTOBHOCTb U
CIIOCOOHOCTB MPUMEHSATH METObI TO3HAHUS PU PEIIEHUH MPAKTUYECKUX 3a/1a4;

— Cc(pOPMHUPOBAHHOCTb YMEHHS JaBaTh KOJIMYECTBEHHbIE OLEHKU M TPOU3BOJIUTH
pacyeTsl 10 XUMUYECKUM (opMyJiaM U YpaBHEHUSM;

— BJIQJICHUE MPABWIAMH TEXHUKH O€30MAaCHOCTH MPU HCIOJIb30BAHUM XHUMHYECKUX
BEILECTB;

— c(opMHpOBaHHOCTh COOCTBEHHOM MO3MLIMK IO OTHOLIEHUIO K XHUMHUYECKOU

uH(pOpMauu, NOTy4aeMOM U3 Pa3HbIX HCTOYHUKOB.



COJEPXAHUE YUYEBHOW IJUCIUIIJUHBI

Texaudeckuil npopuab NpopeccCHoHAIBbHOIro o0pa3oBaHus

BBenenue
Hayunbie meTonpl mO3HAHUSA BEMIECTB M XMUMHUYECKHUX SBJIEHUW. Poib skcnepuMmeHTa u
TEOpUH B XUMHUHU. MOJETMPOBAHNE XUMUYECKUX MTPOIIECCOB. 3HAYCHUE XMMUU TP OCBOCHUU

CIEIUATBFHOCTEH TEXHUIECKOTO TPOPrIs mpodhecCHOHATBHOTO 00pa30BaHUS.

JlabopaTtopubie omnbIThl. 1.Omucanue BeliecTBa MOJEKYJSIPHOTO W HEMOJIEKYJSPHOTO

CTpOCHHUA.

2. MonenupoBaHue XHUMHYECKUX OOBEKTOB C IOMOIIBIO

IJIOCKOCTHBIX M 00BEMHBIX MO,Z[GJIGﬁ.
ITocue N3YYCHUA TEMBI CTYACHT JO0/I’KCH 3HATD:

1. TexHuky 0€30MacCHOCTH B KAOMHETE XUMUU
2. MeToapl TO3HAHUS B XUMUU

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

1. IlpaBunpHO 00OpamaThCsi ¢ XUMUUYECKMMH BELLIECTBAMHU U 000pYIOBaHUEM, OKa3bIBAThH
NEPBYIO NOMOILb MOCTPAJABIINM OT HEYMEJIOro OOpalleHHsl C BelIeCTBaMu
MonenupoBaTh U MPOTHO3UPOBATH XUMUYECKHE MTPOLIECCHI

[IpuMeHSATh IPU U3yYEHUH XUMUHU Pa3HbIE METO/IbI IO3HAHUS

B okpy:xaronieil cpene BecTu cedsi IKOJIOrMYeCKH TPaMOTHO

OueHuBaTh pe3ynbTaT CBOEH IEATEIbHOCTH

BoIaBIATH MpoOEIbI B 3HAHUAX U YMEHHSX

N o g bk DN

[TocTaBuTh nepea coO0i HOBYIO LIETh



1. OBIIAA U HEOPTAHNYECKASA XUMUA

1.1. OcHOBHBIE MOHATHSA U 3aKOHbI XUMUH

OcHoBHbIe TOHATHA XuMHuHM. BemecrBo. Artom. Monekymna. XUMHYECKUN 3JIEMEHT.
Annotponus. IIpocteie U cioxHble BemiecTBa. KauecTBEHHBIM UM KOJIMYECTBEHHBIM COCTaB
BEIIECTB. XUMHUYECKHE 3HAKU U (opmyisbl. OTHOCUTENbHBIE AaTOMHAasi M MOJICKYJIpHas

maccel. KomaecTBo BelecTna.

OcHoBHbIE 3aKOHbI XHMMHMH. 3aKOH COXPaHCHHUA MACChbl BCHICCTB. 3aKOH IIOCTOSIHCTBA

COCTaBa BEUIECTB MOJIEKYJISIPHON CTPYKTYpbl. 3aKOH ABOTaJpO U CJIEJICTBUS UX HETO.

Jdemoncrpanuu. Mozaenu aTOMOB XMMHUYECKHUX 3JIEMEHTOB. MoJenu MOJEKYJ NPOCTBIX U
CJIOXXHBIX BelecTB (mmapocrepkHeBble W Crroapta—bpurineda). Komiekius HOpocTeX Hu

CJIOKHBIX BCIICCTB.

IIpakTnueckoe 3aHsATHe. lCronp30BaHME 3aKOHA COXPAHEHUS MAaCChl BEIIECTB MPH

HaltMCaHNN ypaBHeHI/If/'I XUMHUYICCKHUX peaKuHﬁ

CamocrositeibHaa padora. [loHsTHE O XUMHYECKOM TEXHOJIOTMU, OMOTEXHOJIOTUM WU

HAaHOTCXHOJIOTHH
ITocue N3YYCHUA TEMBI CTYACHT J0JI’KCH 3HATD.

1. OcHOBHBIE XMMHUYECKHE NOHATHS: BEIICCTBO, MOJEKYyJIa, aTOM, XHUMHUYECKUU
AJIIEMEHT, XUMUYECKUH 3HaK, XuMu4deckas (hopMyna
2. OcHOBHbIE 3aKOHbI XUMHU: 3aKOH COXPAHCHHS MACChl BEIICCTB, 3aKOH ITOCTOSTHCTBA

CoCTaBa BCUICCTB, 3aKOH ABoraz[po
IMocae N3YYCHHUHA TEMbI CTYACHT JO/I’)KCH YMCTD:

1. Onpenensarb BaJ€HTHOCTh XUMUUYECKUX DJIEMEHTOB

2. TlpumeHATh 3aKOH  COXpaHEHHUS MacChl BEIIECTB MPHU HANWCAHUM YPaBHCHHUI
XAMUYECKUX PEAKLIUI

3. OcCyliecTBIsATh  CAMOCTOSITEIBHBIM  TMOUCK  XUMHUYECKOW  uHOpMAIUU C
WCIIOJIb30BAaHUEM PA3JIMYHBIX HMCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX W HAy4HO-

MONYJISIPHBIX ~W3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
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HCIIOJIb30BATh KOMIIBIOTCPHBIC TCXHOJOTUU JIA O6pa6OTKI/I " 1nepcaadun XUMHUYECKOM

uH(pOpMAaIUU U €€ MPEACTaBICHUS B Pa3IMUHbIX (opMax.

1.2. Tlepuoanueckmii 3axoH u [lepuoanueckas cucrema
xumu4yeckux iemMeHnToB .. MeHaesieeBa u cTpoeHne aTroma

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

[Tepuonnueckoro 3akoHa. [lepuognmaeckuii 3akon B popmymmpoBke /.. Menaeneena.

[lepuonuueckass TabiMiia XMMHYECKHMX  JJIEMEHTOB — rpaduyeckoe  OoToOpaxeHue
NEePUOMYECKOro 3akoHa. CTpyKTypa MEpUOAMYECKONW TaONUIbl: TEpHOJbl (Majble U

OoJIbIIKE), TPYIIIHI (TJIABHAS U TOOOYHAs ).

Crtpoenue atoma u nepuoandeckuid 3axkon /.M. MenaeneeBa. ATOM — CJI0XKHas 4acTHIIa.
SAnpo (MpOTOHBI U HEUTPOHBI) U AIEKTPOHHAsE 000souka. M3oTonsl. CTpoeHUE 3JIEKTPOHHBIX
000JI0YEK aTOMOB AJIEMEHTOB MaJlbIX MEepuo0B. OCOOEHHOCTH CTPOEHUS DIEKTPOHHBIX
000J104€K aTOMOB 3JIEMEHTOB OOJBIINX MEPUOJOB (MEPEXOIHBIX AneMeHTOB). [loHsTHEe 00
opoutansax. S-, p- u d-OpOutanu. DIIEKTPOHHBIC KOH(GUTYpAIlMK aTOMOB XHUMHUYCCKHX

9JICMCHTOB.

CoBpemeHHas GopMyJIUpPOBKA MEPUOJAUUECKOTO 3aKOHA. 3HAUYCHHUE MEPUOANUYECKOrO 3aKOHA
Y MIEPUOANYECKON CUCTEMBI XUMUUYECKUX 3ieMeHTOB [[.M. MeHneneeBa st pa3BUTUSI HAYKH

1 TIOHUMAaHMS XUMHUYECKON KapTHUHBI MHpPaA.

Hdemoncrpamun. Paznuunbie gopmbl [lepuoanueckoit CUCTEMbI XMMHUUYECKUX AJIEMEHTOB

JI.1. Menpaeneena.

IIpakTnueckoe 3ansitue. CrpoeHue aroma. llepmoamueckuii 3akon .M. MeHnneneeBa

(3auer)

CamocrosiTeJibHAs paﬁoTa. Hcnonb3oBaHue PaINOAKTUBHBIX HM30TOIIOB B TCXHHUYCCKUX

Oeiaax
ITocae H3YYCHUHA TEMBI CTYJACHT T0JI?)KC€H 3HATD:

1. CoBpemennyto hpopmynupoBKy neproaudeckoro 3akona /.M. Menaeneena
2. CTpyKTypy NepuoanyecKkon Tabnuiibl xumudeckux snementoB .M. Menneneena

3. Crpoenue aroma
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4. 3Hauyenue nepuoauveckoro 3akona /.M. MenaeneeBa sl pa3BUTUSL HAyKU
ITocsie n3y4eHHs1 TEMBI CTYAEHT HO0JIKEH YMETh:

1. O0bsiICHATL (PUNYECKUH CMBICI MOPAJKOBOTO HOMEPA XMMHMUYECKOTO DSJIEMEHTA,
HOMEpa Iepuoja, HoMepa rpynmsl B nepuoandeckoit cucreme [[.M. Menneneesa

2. O0bsAACHATH NPUYMHY M3MEHEHHUS CBOICTB B OJHOM IEPUOAE M B OJHOW TIJIaBHOU
IIOATPYIIIE AIEMEHTOB nepuoanyeckon cucremsl .M. Menneneena

3. ®opMyJIHpPOBATH 3aIPOC HA HOBYIO MH(POPMAIIHIO O CTPOSHUH aTOMOB 3JI€MEHTOB

4. OcymecTBJSIT  CaMOCTOSITEJIBHBI ~ MOMCK  XUMHMYECKOH  HMHpOpManuu C
VCITOJIb30BAHUEM DPA3JIMYHBIX HCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAy4YHO-
HOMYJISIPHBIX M3JaHUM, KOMIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB IHTepHeTa);
UCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU I 00paOOTKU U Nepeladll XUMUYECKOU

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

1.3. CTpoeHue BemecTBa

Honnasa xumnuyeckasi CBSI3b. KaTI/IOHBI, nux O6p2130BaHI/IC M3 aTOMOB B pPC3YyJIbTATC IIponeccca
OKHUCJICHHA. AHHOHBI, Hux O6paSOBaHI/I€ N3 aTOMOB B PC3YyJIbTATC IIPOOCCCa BOCCTAHOBIICHUA.
HMonnas CBA3b, KaK CBA3b MCKAY KaTHOHAMHU W daHHMOHAMH 3a CUCT JJICKTPOCTATHYCCKOIO
IPUTSIKCHUA. Honnsie KPpUCTANIMYCCKNEC PCIICTKU. CBolicTBa BCIICCTB C MOHHBIM THIIOM

KPUCTAJUIMYECKON PELIETKHU.

KoBanenTHass xumuyeckasi cBf3b. MexaHusM o0pa3oBaHUsS KOBAJEHTHOW CBA3MU
(OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN). DIEKTPOOTPUIIATENHHOCTh. KOBaNeHTHBIE MOJISIpHAS
U HEMOJSIpHAsl CBI3U. MOJIEKYJISIpHBIE M aTOMHBIE KpUCTauIMYeckue pemerku. CpoiicTBa

BCHICCTB C MOJICKYJIIPHBIMHX 1 AaTOMHBIMHU KPUCTAJTINIMYCCKUMHA PCIICTKAMM.

MeTasimyeckass cBsi3b. MeTanandeckas KPpUCTAJUIMYCCKasd pPCHICTKAa M MCTAJIMYCCKAA

XHUMHUYECKas cBsA3b. DU3NUecKre CBOMCTBA METAJIJIOB.

AFpeFaTHble COCTOSITHMA B€IIECTB MU BOAOpoAHasi CBA3b. TBeplIOG, KHUOKOE H
ra3006pa3Hoe COCTOAHUA BCIICCTB. Hepexoz[ BCIICCTBA U3 OJHOI'O arp€raTHoro COCTOsAHUA B

npyroe. BogopoaHast cBs3b.

Yucrtbie BemecrBa U cmecH. [lonarue o cMecu BemecTB. ['OMOreHHBIE M TE€TEPOTCHHBIC

CMCCH.
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Jucnepcuble cucrembl. llonstne o mucnepcHoit cucreme. [lucmepcHas d¢asza wu
nucnepcuonHast cpena. Knaccudukanusa aucnepcHblx cucteMm. [IoHSTHE O KOTOMAHBIX

CHUCTEMaAX.

JdemoncTpanuu. Mogens KpUCTAUIMYECKOW pPEIIETKHM XJIopuaa Hatpuda. Mogenu
KPUCTAJUIMYECKUX PEHIeTOK aimasa, rpadura. OOpasibl pa3iudHbIX JUCIEPCHBIX CHCTEM:
OIMYJBCUM, CYCIICH3WH, al’posotied, remet u 3oneh. Koarymsmus. Cunepesuc. Dddext

Tuamans.

JlabopaTtopubie onbiThl. [lpuroroBnenue cycneH3uu KkapOoHaTa KajibllMsg B BOJIE.
[Tomyuenne 3MynabCHM MOTOPHOrO Macia. O3HaKOMJIEHHE CO CBOWMCTBAMHU JUCHEPCHBIX

CHCTCM.

JlabopaTtopnasi pabGora. M3roropieHne MOZENEH BEMIECTB K ONPEACIICHHE BHJIOB

XUMUUYECKOU CBSA3U B HUX
CamocrosiTenbHas padora. )Kuakre KpucTaibl
IHocse u3y4yeHus TeMbI CTYIEHT JI0JI7KEH 3HATD:

1. Buasl XuMH4YeCKOii CBA3HU
2. Mexanu3m 00pa3oBaHus KOBAJIEHTHON M HOHHOM CBA3EH

3. Xumudaeckoe moHsATre JlucnepcHas cucrema
IHocJie u3yyeHust TeMbI CTYACHT J0JIKEH YMETh:

1. Onpenenarb BUIbI XUMHUYECKOW CBSI3U B BEILIECTBAX

2. I[lpuBoauTh MpUMEpPHl Pa3INYHBIX TUCIEPCHBIX CHCTEM M OOBSICHATH WX 3HAYCHHUE B
IIPUPOJIE U KU3HU YEIIOBEKA

3. OcymecTBISITh  CaMOCTOSITENBHBIA  MOUCK  XMMHYECKOW  WHPOpMaluu ¢
UCIIOJIb30BaHUEM PA3IUYHBIX HCTOYHUKOB (CIPABOYHBIX, HAYyYHbIX M HAy4HO-
HOMYJISIPHBIX ~M3JaHUM, KOMIIBIOTEPHbIX ©0a3 JdaHHBIX, pecypcoB HHTepHeTa);
MCI0JIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUU 11 00pabOTKH U Mepelayud XUMUYECKOM

uH(OpPMAIUH U €€ PEJCTaBICHUS B PA3IMYHBIX (opMax.
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1.4. Bona. PacTBopbl. DJIeKTPOJTUTHYECKAS TUCCOIHAIUSA

Bona. PacrBopbl. PactBopenme. Boma kak pacrBopurenb. PacTBOPUMOCTH BELIECTB.
HacpllieHHbIE, HEHACBIIIEHHBIE, MEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PaCTBOPUMOCTH

ra30B, KUJIKOCTEH W TBEP/BIX BEIIESCTB OT PAa3IMUHBIX (DAKTOPOB.
MaccoBast 10J1s1 paCTBOPEHHOTO BELIECTBA.

DJIEKTPOJTUTHYECKAS AUCCOLMALMA. DNEKTPOIHUTHI U HEAJIEKTPOJIUTHI.
DNEKTpONIUTHYECKAsT AUCCOUMALMs. MeXaHU3Mbl 3JEKTPOJUTHYECKON TUCCOLUALUU IS
BEUIECTB C pAa3JIMYHBIMU TUIAMU XUMHYECKOM CBs3U. CTENeHb 3JIEKTPOJUTHUECKON
mucconani. CuibHble W cialOble  37€KTpoJUThl. OCHOBHBIE TOJIOKEHHUS TEOPUHU

BHCKTpOJII/ITI/I‘IEECKOﬁ Jucconuranum. KI/ICHOTBI, OCHOBAHH:A U COJIK KaK SJICKTPOJIUTEI.

)_IeMOHCTpaHI/II/I. PaCTBOpHMOCTB BCIICCTB B BOJC. O6p33HLI KpUCTAJJIOTHAPATOB.

HcnipITanne pacTBOPOB 3JIEKTPOIUTOB U HEAIEKTPOIUTOB HA MPEAMET AUCCOLUALINH.
IIpakTHyeckoe 3ansaTue. CocTaBieHUE YpaBHEHUN peakil HOHHOTO 0OMeHa
JlaGoparopHasi pabora Ne 2. [IpuroroBnenre pacTBOPOB 3aAaHHOW KOHLIEHTPAUN
CamocrosTeqbHas padora. [[pumeHenne Bobl B TEXHUUECKUX LETAX

ITocsie n3y4eHHs1 TeMBI CTYJEHT JOJIKEH 3HATh:

1. XumMunueckue  TNOHATHA: AJIEKTPOJIUTUYECKAST  JUCCOIMALIUSI,  DJIEKTPOJIUT,
HEDJICKTPOJIUT, HOHBI, KATUOHBI

2. OCHOBHBIE MOJIOKEHUS TCOpUHU BHGKTPOHHTH‘ICCKOP'I Jucconuanmnmn
ITocae NU3YYCHUA TEMBI CTYACHT J0/I’)KCH YMETD.

1. CocrtaBnATh ypaBHEHUS AUCCOLMAIIMH KHCIIOT, COJIEH 1 OCHOBaHUM

2. IlucaTh peakuuu HOHHOTO OOMEHa

3. CucreMaTu3npoBarth, OLICHUBATH U aHAJIM3UPOBATH MMOJTYYEHHYIO HH(OPMALIUIO

4. OcylecTBISATh  CaMOCTOATEIbHBIM ~ MOMCK  XMUMHMYECKOM  uHbopMmanuu  C
UCTIONIb30BAaHUEM PA3UYHBIX HCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAYYHO-
NOMYJSPHBIX M3JaHHUM, KOMIBIOTEPHBIX 0a3 MdaHHBIX, pecypcoB HHTepHeTa);
UCTIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU I 00paObOTKH U Tepeladyll XUMUIECKOU

uH(pOpMAaIUK U €€ MPEACTaBICHUS B Pa3IMYHbIX (POpMax.
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1.5. Knaccugukanusi HCOPraHM4eCKUX COeIMHEHUH U UX CBOMCTBA

Kucsorel 1 ux cBoiictBa. KHCI0THI Kak 3J€KTPOJUTHI, UX KIACCU(PUKALMS 110 pa3IudHbIM
IIpU3HAaKaM. XUMHUYECKHE CBOWCTBA KHCIOT B CBET€ TEOPUU DIIEKTPOJIUTHYECKOU
mucconanui. OcoOEHHOCTH B3aWMOJECHCTBUSA KOHUEHTPHUPOBAHHOM CEPHOM W a30THOM

KHUCJIOT ¢ MeTayuiaMi. OCHOBHBIC CITOCOOBI IMOJIyUCHUS KUCJIOTHI.

OcHoBanusi M ux cBoiicTBa. OCHOBaHHMS KaK DSJEKTPOJIUTHI, WX KiIacCHUUKAIUSI TIO
pa3IMYHBIM  TIpU3HAKaM. XHMHUYECKHE CBOMCTBA OCHOBAaHMM B CBETE€ TEOPHH
ANEKTPOJIMTUUECKOM Auccouuannu. PasnmokeHue HepacTBOPMMBIX B BOJE OCHOBAaHUM.

OcHOBHBIE CITOCOOBI OJYYEHHS] OCHOBAHHUM.

Coanm u ux cpoicrBa. Coimm Kak QJICKTPOJIUTHEI. Conn CPCAHHUC, KHUCJIBIC H OCHOBHBIE.
XHUMMYECKHA CBOMCTBA COJIEH B CBETE TCOPHUH BHGKTPOHHTHHGCKOﬁ AUCConuanm. CnocoOsbl

ITOJTYYEHHSI COJIEH.
['maponus conen.

Oxcuabl U ux cpoiictBa. Cosieo0Opasyromiue U HecosieoOpasyromue okcujbl. OCHOBHBIE,
aM(oTepHbIE U KUCITOTHBIE OKCUJIBI. 3aBUCUMOCTh XapaKTepa OKCHAa OT CTENEHU OKUCIICHUS

O6p&3y1-OIHCFO ero Mertajuia. XMMHUYECKHE CBOMCTBA OKCHIOB. HOHY‘IGHHG OKCHIOB.

JdemoncTpanuu. B3anmMoaeicTBUE a30THOM W KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOT C
metauiamu. ['openue docdopa u pacTBopeHue npoaykra ropenusi B Boje. llomydenue u

CBOICTBa aM(OTEPHOTIO THIPOKCHIA.

JlabopaTopHbie onbIThI. VcnibiTanue pacTBOPOB KUCIOT MHAMKATOpaMH. B3aumMoznencreue
METAJJIOB ¢ KUCJIOTaMU. B3auMOAENCTBHE KUCIOT C OKCHIaMHU METauloB. B3aumonaencraue

KHCJIOT C OCHOBaHUsSIMU. BSaHMOHeﬁCTBHC KHCJIOT C COJIsIMU.

HcnpiTaHue pacTBOPOB MLIEIOYEW WHAMKATOPAMU. B3anMOAENCTBUE WIEIOYEN C COJSMM.

Paznoxxenue HepacTBOPUMBIX OCHOBAHUU.

BzaumopenicTeue coner ¢ Metaiuiamu. B3anmopencTBue coser apyr ¢ apyroMm. ['maposnms

COJICH pa3JIMYHOIO THUIIA.

HpaKTI/I‘IeCKOC 3aHsATHE. ['eHeTudeckass CBS3b MCXKAY KilacCaMM HCOPTraHHYCCKHX

COE€IMHEHUU
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CamocrosiTenbHasi padora. Vcronb3oBaHuEe CEPHOM KUCIOTHI B IPOMBIIUIEHHOCTH. Efkue

ICJI04YH, UX UCIIOJIBb30BAHHUEC B IIPOMBIIIIICHHOCTHU
IMocue N3YYCHHUA TEMbI CTYJACHT J0/I’KCH 3HATD:

1. XuMuvecKkue TOHSATHS: OKCHUJbI, OCHOBAHHUS, KHUCIOTHI, COJIM, THAPOJIU3 COJICH,
WHJIUKATOPbI

2. Knaccudukanunio 1 XMMHYECKHE CBOMCTBA OKCUIOB, OCHOBAHUM, KUCIIOT U COJIEH
ITocJsie n3y4yeHHs1 TeMbI CTYI€HT H0JIKEH YMeTh:

1. Cobmronath mpaBuiia TEXHUKH O0€30MACHOCTH IMPU paboTe ¢ KUCIOTaMHU, IIeJIoYaMu 1
SJIOBUTBIMU BEIIECTBAMU B JJaOOPATOPHUH, B OBITY, HA IPOU3BOJICTBE

2. OnpenensaTh NPUHANICKHOCTh BEIIECTB K Pa3IMYHBIM KjIaccaM HEOPraHUYeCKUX
COCJIMHEHUN

3. OcCymiecTBIATh  CaMOCTOATENBHBI  TIOMCK ~ XHMHYECKOW  WH(popMammm ¢
HCIIOJB30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX M Hay4HO-
MONYJISIPHBIX ~W3JaHUM, KOMIIBIOTEPHBIX ©0a3 JlaHHBIX, pecypcoB HMHTepHeTa);
HCIIOJIb30BaTh KOMIBIOTEPHBIC TEXHOJOTUM JI1 OOpabOTKU U Mepeauyd XUMHUECKON

uH(OpMAIUH U €€ MPEJCTaBICHUS B Pa3IMYHbBIX (opMax.

1.6. XuMnuyeckue peakumu

Knaccupukauuss xXuMuyecKUX peakuuii. Peakium coequHeHus1, pa3yio)KeHUs, 3aMEIICHUS,
obmena. Karanutuueckue peakunu. OOpaTumbie 1 HeoOpaTuMble peakuuu. ['oMoreHHbie U
IE€TEPOreHHbIC PEAKIIMU. JK30TEPMHUYECKHE M DHJOTCPMHYECKHE peakuuu. TerioBoi

b (dEeKT XUMHUECKUX peakiuii. TepMOXUMUYECKHUE YPaBHEHUS.

OKucauTeIbHO-BOCCTAHOBUTEIbLHbIE PC€aAKIINU. Crenienn oxkuciieHus. OKUCIUTENIbL H
BOCCTAHOBJICHME. BocCCTaHOBUTENIL U OKHCIICHUE. MeTOI[ QJICKTPOHHOI'O OajaHca JJIsL

COCTaBJICHUA ypaBHCHI/Iﬁ OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

Ckopocts xuMH4YecKMX peakuuid. IloHATHE O CKOPOCTM XUMHYECKHX PEAKLINMN.
3aBUCHUMOCTh CKOPOCTH XHMMHMYECKHUX pEakUuid OT pa3inyHbIX (PAKTOPOB: MPHUPOIBI
pearupyrommx BEUIECTB, UX KOHUEHTPALUH, TEMIIEPATYPBI, TOBEPXHOCTH COMPUKOCHOBEHUS

M HUCIIOJIb30BAHHUA KaTaJIN3aTOPOB.
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Oo0paTtumocTh XUMHYecKHX peakuuii. OOpaTuMbie 1 HEOOPATUMBIE peakuu. XUMHUECKOE

PaBHOBCCHC U CIIOCOOBI €T0 CMCUICHHUSA.

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

VI BOJIbI. 3aBUCUMOCTb CKOPOCTH PEAKIIMK OT IPUPOABI PEATUPYIOIINX BEIIECTB.

.JIﬂﬁOpﬂTOprIe onbIThbl. Peakius 3aMmelieHuss MeIu KEIe30M B PpPacTBOpE MCIOHOI'O

Ky1iopoca. PeaKHI/II/I, naymue ¢ O6p2130BaHI/ICM ocajaka, ra3a UjiH BOJBI.
HpaKTH‘leCKOG 3ansaTHe. CriocoOb! CMCIICHUA XUMHNYCCKOT'O paBHOBCCHA

CamocrosiTesibHAas paﬁoTa. HpaKTI/I‘IeCKOC IMPUMCHCHHC JJICKTPOJIN34d. I'anpBaHOMmNIacCTHKA.

["anpBanocTerus. PaguuupoBanme BETHBIX METAIIOB.
ITociie u3y4yeHHs TeMbI CTYAEHT JX0JIKEH 3HATh:

1. XuMnuyeckne TOHATHS: XUMHUYECKas pEaKLMs, PEaKUUU COCIUHEHUs, peaKluu
pa3lIoKEHUsI, peakiuu OOMEHa, pPeakiMu 3aMelleHus, 0OpaTUMble U HEOOpaTHUMBbIC
peakuuy, TOMOI€HHbIE W  TIETEPOTrE€HHBIE  pEaKUMH, JK30TEPMUYECKHE U
SHAOTEPMUYECKHE  pEaKIIH, KATaJIMTUYECKUE  PEaKIUH, OKHUCJIUTENIbHO-
BOCCTAHOBUTENBHBIE PEAKIIMH; KaTaau3aTop, BOCCTAHOBUTEIb, OKUCIUTENb, CTEIECHb
OKHCJIEHUS, XUMUYECKOE PABHOBECUE

2. Ilpu3naku kmacCU(pUKAINU XUMAYECKUX PEaKIIUi

3. 3aBUCHUMOCTb CKOPOCTH XMMHUUECKON PEAaKIMH OT pa3Iu4HbIX (haKTOPOB

4. CrnocoObl CMEIIEHHSI XUMUYECKOTO PaBHOBECHS
ITocJie n3y4yeHHus1 TeMbI CTYI€HT H0JI7KEH 3HATh:

1. IIpuMeHATH 3aKOH COXpPaHEGHHMs MAacChl BEIICCTB IPU HANMCAHUM YpaBHEHUU
XAMHUYECKUX pPEaKIun

2. YKa3bIBaTh THUITBl XUMHUYECKOW peaKIuu

3. OcCymecTBIsATh  CAMOCTOSTEIBHBI  IMOMUCK  XHUMHUYECKOM  HHGOpPMAlUU  C
WCIIOJB30BaHUEM PA3JIMYHBIX HMCTOYHUKOB (CIPABOYHBIX, HAYYHBIX M HAy4HO-
MOMYJSIPHBIX W3JIaHWW, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HuTepHETa);
HCIIOJI30BaTh KOMIIBIOTEPHBIC TEXHOJOTUM JJII OOpabOTKH U Mepeiadyd XUMHUUECKON

uH(pOpMAIUK U €€ PEACTaBICHUS B Pa3IMYHbIX (OopMax.
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1.7. MeTaJllIbI M HEMETALJIBI

Metamabsl. OCOOCHHOCTH CTPOCHHUSA AaTOMOB MW KpPHUCTAJJIOB. du3nyecKkue CBOMCTBA
MCTAJIIIOB. KJIaCCI/I(i)I/IKaHI/IH MCTAJJIOB IIO pPA3JIMYHBIM IIPpU3HAKAM. XHUMHMYECKHE CBOMCTBA

METaJUIOB. DJIEKTPOXUMHUYECKUH s/l HAIIPSKEHUN METAIIOB.

O6HH/IG CITOCOOBI IMOJIYy4YCHUSA MCTAJIOB. Ilonsitue o MCTAJLIIypruu. CraBbl YCPpHBIC H

[IBETHEIE.

Hemeramnbl. OcoOeHHOCTM CTpoeHUs aTOMOB. Hemeramiasl — TpoCThie BEIECTBA.
3aBUCMMOCTh CBOMCTB TaJOr€HOB OT UX TMOJIOKeHUs1T B llepuoauueckoid cucreme.
OKMCIIUTEJIbHBIE M BOCCTAHOBHUTEJIBHBIE CBOMCTBA HEMETALUIOB B 3aBUCUMOCTA OT HX

IMOJIOKCHUA B PAAY JICKTPOOTPHUIATCIILHOCTH.

)_IeMOHCTpaHI/II/I. KOJ'IJ'IGKI_II/I}I MCTAJIJIOB. KOJIJIGKI_[I/IH HCMCTAJIJIOB. KOHHGKHI/IH CTCKIJIO.

Komnekius 4yryH u ctajib.
Jlabopatopnass padora Ne 3. [lonyuenue, cobrpanve 1 0OHapyKEHHE Ta30B.

JlaGoparopnass padora Ne 4. PemeHwe 5>KCOEPUMEHTAIbHBIX 3adady 10 KypCy

HEOPraHUYECKAsT XUMHUS
IIpakTuyeckoe 3ansitue. ITOropolit 3auet o o0IIeH U HEOPraHUYECKONW XUMUHU

CamocrositenbHass padora. CrocoObl 3alllUThl METAJUIOB OT Koppo3uu. I[IpousBoacTtBo

YyTr'yHa U CTaJIU.
IHocJiie u3yyeHnsi TeMbI CTYACHT JI0JI2KEH 3HATh:

1. Ctpoenue, pu3nvecKkue M XUMHUYECKHE CBOMCTBA METAIJIOB U HEMETAILJIOB

2. Poyib METANIJIOB B COBPEMEHHOW TEXHUKE
IHocJiie u3yyeHnst TeMbl CTYACHT J0JI2KEH YMETh:

1. XapakTtepu3oBaTh METAUIBI M HEMETAJIbl IO HMX IMOJIOKEHUIO B TEPUOIUYECKOM
cucTeMe XxuMuuyeckux 3semMeHToB JI.J1. MenneneeBa

2. TIpoBOauTH DKCIEPUMEHT IO MOJYy4YeHUI0, COOUpaHnio U 0OHapykeHuto razoB Oy, Hy,
NH;

3. BBITIONHATH KCHEPUMEHT TIO MOJIYYSHUIO W PACIIO3HABAHHMIO BEIIECTB, OTHOCSIINXCS

K pa3HbIM KJIacCaM HEOPTaHUYECKUX COCTUHEHUN
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4. Vcnonp3oBaTh NpPUOOpETEHHBbIE 3HAHUA [UISI OLICGHKH BIHSHUAA XUMHYECKOTO
3arps3HEHUS] OKpY’KAalOIIeW Cpeapl Ha OpraHu3M 4YeJIoBeKa U Jpyrue >KUBbIC
OpPTraHU3MBbI, OLIEHKU Ka4eCTBA MUTHEBOW BOJBI U OTJEIIbHBIX MUIIEBBIX TPOAYKTOB

5. OcymiecTBIATh  CAMOCTOSITENBHBIM ~ TOUCK  XMMHYECKOM  uHpoOpManum  C
UCTIOJIb30BAHUEM DPA3JIMYHBIX HCTOYHHKOB (CIIPABOYHBIX, HAyYHBIX U HAy4YHO-
NOMYJSIPHBIX HM3JaHWM, KOMIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU AJisi 00pabOTKU M Mepeaadyu XUMUYECKOM

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

2. OPTAHUYECKASA XUMMUA

2.1. OcHOBHbIE NOHATHA OPraHUYecKON XUMHHU
U TEOPHUsi CTPOCHHUS OPraHUYECKUX COeMHEeHHUI

Ilpeamer oprannyeckol xumMuM. [IpupoaHble, HCKYCCTBEHHBIE W CHHTETHUYECKHE

OpPraHn4YcCKHC BCUICCTBA. CpaBHCHI/Ie OpPTraHMYCCKUX BCHICCTB C HCOPIraHNM4ICCKUMMU.

BanentHoCTh. XHMHMYECKOE CTPOCHHUC KadK IIOPpAAOK COCIMHCHHA aTOMOB B MOJICKYJIBI IIO

BAaJICHTHOCTH.

Teopusi ctrpoeHusi oprannyeckux coequnennii A.M. bytiepoBa. OCHOBHBIE TTOJOKEHUS
TEOPUU XUMHUYECKOTO cTpoeHus. M3omepust u uzomepbl. Xumudeckue (GpopMyibl 1 MOJETU

MOJIEKYJI B OPraHUYECKON XUMHUH.

Kaaccupukanuss opranudeckux BemlecTB. Kiaccudukainuys BemecTs Mo CTPOCHHIO
YIJIEPOAHOTO CKeJeTa W Hadu4uio (YHKIIMOHAIBHBIX TPymil. ['OMOJOrM M TOMOJIOTHS.

Hauana nomenxmnarypst IUPAC.

Knaccupukauuss peakumii B OpPraHvM4vecko XumMuM. Peaknum mnpucoeInHECHUS
(rumpupoBaHUs, TaJOTCHUPOBAHUSA, TUIAPOTAJOTCHUPOBAHUS, THUAparanuu). Peakiuu
OTHICTICHUST (JACTUAPUPOBAHMS, JETHAPOrajJOreHUpPOBAaHUA, Jeruapartanuu). Peaknun

3ameleHus. Peakiiuu nzoMmepusaium.
JdemoncTpamuun. Mojenu MoJIEKYJI TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COCTUHEHUI.

JlaGopaTopHble onbIThI. V3roTOBIICHHE MOI€NIE MOJIEKYJT OpPraHMYECKUX BEILIECTB.
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IIpakTHyeckoe 3anaTHe. COoCTaBICHUE CTPYKTYPHBIX (DOPMYIN OpraHUYECKHX BEIIECTB

CamocrosTenbHass padora. CpaBHeHUE KJIacCHU(PUKALMKU COCIMHEHUA M KiaccuPuKaluu

peakuuii B OpraHun4eCKOr U HEOPraHUYECKOU XUMUU
IHocJie u3y4yeHns: TeMbI CTYACHT J0JI2KEH 3HATh:

1. Xumuyeckue MOHATHS: OPraHUYECKUE BEIIECTBA, CTPYKTYpHAasi (GopMyIia, U30MEpHI,
HU30MEpHUs

2. OcHoBHbIE TIOJIOkKEeHUS Teopun A.M. bytieposa
IToc.sie n3y4yeHHUs1 TeMbI CTYI€HT H0JI7KEH YMETh:

1. Ilucate cTpykTypHBbIE (POPMYJIIBI OPraHUYECKUX COCIMHEHUN (METaHa, 3TaHa, MpPOIaH,
OyTaHa u Jp.)

2. JlenaTb apryMEHTHPOBAHHBIC BBIBOJBI IO OCHOBHBIM IOJIOKEHUAM Teopun A.M.
byrtneposa

3. OcylecTBIATh  CaMOCTOSTENbHBI  MOUCK  XUMHUYECKOM  uHpopManuu ¢
UCIIOJIb30BAHUEM DPA3JMYHBIX HCTOYHUKOB (CHpPABOYHBIX, HAYYHBIX W HAY4YHO-
NOMYJSIPHBIX M3JIaHWW, KOMIIBIOTEPHBIX 0a3 JaHHbBIX, pecypcoB HHTepHeTa);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU I 00paOOTKU U Mepeladll XUMUYECKOU

uH(pOpMAIUK U €€ MPEACTABICHUS B Pa3IMYHbIX (pOpMax.

2.2. Yr/1eBoA0pOAbl M UX NPUPOJAHbIE HCTOYHUKH

AJIKaHbl. AJIKaHbl: TOMOJIOTMYECKHMW PAll, HW30MEpUs M HOMEHKJIATypa aJKaHOB.
XUMHUYECKHE CBOWMCTBA aJKaHOB (MeTaHa, 9TaHa). TOPEHHUE, 3aMeIleHHE, PA3I0KEHUE,

nerupupoBanue. [IpumeHenue aikaHOB Ha OCHOBE CBOWCTB.

AJIKeHbI. OTUWJIEH, €ro IMojJydeHue (JACTHAPUPOBAHUEM JTaHa, JENOJUMEpHU3aLUCH
NOJMATUIIEHA). ['OMOJIOTHYECKUIT psii, M30MEpPHs, HOMEHKIATypa QJIKEHOB. XUMHUYECKHUE
CBOMCTBa 3TUJICHA: TOPEHUE, KAUYECTBEHHbIE peakuuu (oOeciBeYrMBaHUE OPOMHOM BOJIBI U
pacTBOpa INepMaHraHata Kallds), ruaparanus, nonuMmepusanus. [IpumeHenue sTuieHa Ha

OCHOBE CBOMCTB.

[Auenbl n Kayyyku. [loHsATHE O IHEHAX KaK YriaeBOAOPOJAX C ABYMs JBOMHBIMHU CBS3SIMU.

ComnpskeHHbIe TUeHbl. XUMUYECKUE CBOMCTBA OyTaaueHa-1,3 u u3onpeHa: ooecliBeUNBaHUE
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OpOMHOI BOABI U MOJIUMMEpH3aLUsa B Kaydyku. HaTypanbHbIl U CHHTETUYECKHE KaydyKH.

Pes3una.

AJIKMHBI. AueruieH. XHUMHUYECKHME CBOMCTBAa alleTHIIEHA: TOpeHue, oOeclBeunBaHUE
OpOMHOM BOJIbI, IPUCOETUHEHHE XJIOPOBOAOpOAa U ruapatanus. [[pumenenue areTuieHa Ha

OCHOBE CBOMCTB. MexXKi1accoBas HN30MCpHU: C AJIKAJUCHAMMU.

Apenbl. benzon. Xwumuueckue cBoiicTBa Oe€H301a: TOpPEHHE, pEaKUWU 3aMEIICHUs

(ranoreHupoBaHue, HUTpoBaHue). [ [pumenenne OeH301a HAa OCHOBE CBOKCTB.

IIpupoaHbie HCTOYHMKH YIJeBoAOpPoaoB. I[lpupoanHsiii Ta3: cocraB, NPUMEHEHUE B

KauyeCTBE TOIUIMBA.
Hedts. CoctaB u nepepadotka Hedtu. [leperonka nedru. Hedprenpoaykrsi.

JdemoncTpanun. 'opeHne MmeraHa, 3TuieHa, anertuieHa. OTHOLIEHME METaHA, ITHIICHA,
alleTWiIeHa M OEH30Jla K pacTBOpaM IIEpMaHraHara kaiauss u OpomHoi Boxe. Ilomyuenue
TWJIEHA peaklUMel Aeruaparaluy 3TaHoJa, alleTHIIeHAa — THAPOJIU30M KapOuja KaJlbLus.
Paznoxenune kaydyka TMpU HarpeBaHUW, WCHBITAHHE MPOAYKTOB pA3JIOKEHHUS Ha
HenpeneabHocTh. Komneknus oOpa3uoB Hegptu n HegprenpoaykToB. Komnekuus «KaMeHHbII

YIoJib U ITPOAYKIHA KOKCOXHUMHUYCCKOI'O ITPONU3BOACTBA».

JlabopaTtopHbie onbITbl. O3HAKOMJIEHUE C KOJUIEKIMENH 00pa3noB HEPTH M MPOAYKTOB €€

nepepadoTku. O3HAKOMIIEHHE C KOJUICKITMEH KaydyKOB M 00pa3iiaMy U3 U3 PE3UHBI.

IIpakTuyeckoe 3ansATHe. ['oMonmormyeckuid psan meraHa. M3omepus u HOMEHKIATypa

aJKaHOB
IIpakT4yeckoe 3ansiTue. [ 'eHeTUUECKAasA CBI3b MEXY YIIIEBOJIOPOJAMMU.
IIpakTuyeckoe 3anaTue. [[pupoaHbpie HCTOYHHUKHN YTIIEBOIOPOIOB

JlabopaTopnasi padora Ne 5. KauecTBeHHOE ompenelieHle yriepoa, BOJAOPOAa U XJiopa B

OpPraHUYECKHUX COECINHEHHUX
CamocrosiTenbHas padora. KokCOXMMHUECKOE TPOU3BOJCTBO U €0 MPOIYKIIHS
ITocsie n3y4eHHs1 TeMBbI CTYAeHT JOJIKEH 3HATh:

1. XuMu4ecKkue NOHATHS: YIIIEBOJAOPOIbl, TOMOJIOTH, TOMOJIOTHYECKUM Psifl, paAuKabl,
HOMEHKJIaTypa, peKTU(UKAIMOHHAS IEPETOHKA, KPEKUHT

2. Hecsatb popmyn u AecsaTh HA3BaHUM MPEJETbHBIX YTIIEBOJIOPOIOB U UX PAJTUKAIIOB
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3. CrtpoeHue, CBONCTBA, MOJYYCHHE W MPUMEHEHHE YTJIEBOJOPOJOB: METaHA, STHJICHA,
alleTHJICHA, OeH30I1a

4. CBoiicTBa, cOCTaB, CIIOCOOBI MepepadoTKku HeDTH, TPUMEHEHHE HE(DTENPOTYKTOB
ITocsie u3y4yeHHUs1 TeMbI CTYIEHT H0JI7K€H YMETh:

1. HaspiBaTh yrieBogopoasl MO MEXAyHApOAHON U TPUBUAIBHON HOMEHKIIAType

2. IlonTBep:knaTh ypaBHEHUSIMH pEaKkMii XUMUYECKHE CBOMCTBA U CIIOCOOBI MOTYUYCHUS
BAXHEHUIIINX YIJIEBOJIOPOAOB

3. OueHuBaTh poOJib OPraHUYECKOM XMMHUU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTMH U
IIOJIyYE€HHUE HOBBIX MAaTEPUAIIOB

4. CBs3bIBaTh U3yUYEHHBIN MaTepHall CO CBOEH MPOoQecCHOHANBHOMN 1EATEIbHOCThIO

5. IlpuMeHsTh NOJMyYyEHHBIE 3HAHUS U 0€30IacHOro OOpallleHUs C TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMHU

6. OcywmecTBIITh  CaMOCTOSITENbHBIA  MOUCK  XUMHUYECKOM  uHpoOpManuum ¢
UCIIOJIb30BAHUEM DPA3JMYHBIX HCTOYHUKOB (CHPABOYHBIX, HAYYHBIX W HAy4YHO-
NOMYJSIPHBIX MW3JIaHWW, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU I 00paOOTKU U Mepeladll XUMUYECKOU

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

2.3. Kucjopojacoaep:kamnue opranHnyecKue coeInHeHus

Couprel. IlomydyeHne »53TaHona OpOXEHUMEM TJIOKO3bl M TUIpaTalMedl  ATUIEHA.
['unpokcunpHas rpynmna kak ¢yHKUUOHaNbHas. [loHSATHE O TpeaeNnbHBIX OJHOATOMHBIX
cnupTax. XHMHUYECKHE CBOMCTBA 3TAaHOJA: B3aUMOJIEUCTBHE C HAaTpueM, OOpa3OBaHHE
MPOCTBIX M CJOXKHBIX 3(HUPOB, OKUCICHUE B anbiaeruj. [IpumeHeHue sTaHona Ha OCHOBE

CBOMCTB. AJIKOTOJIM3M, €TO MOCJIEACTBUS U TIPEIYyITPEKICHUE.

FJ'II/II_ICpI/IH KakK MpeACTaBUTCIIb MHOI'OATOMHLBIX CIIMPTOB. KauecTBennas peakuuss Ha

MHOI'OATOMHBIC CIIMPTHI. HpI/IMeHeHI/Ie rimnocpuHa.

®enosn. dusnyeckue M XUMHYECKUE CBOICTBa ¢eHona. B3zanMHOe BIMSHUE aTOMOB B
MoJIeKysle (heHola: B3aMMOJECHCTBHE C THAPOKCHIOM HATPUsl M a30THOM KHCIIOTOM.

[Tpumenenue dheHoa Ha OCHOBE CBOMCTB.
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Aabaeruabl. Ilorstue 00 anmpaerumax. AjpaerugHas Tpynna Kak (yHKIHOHATbHAS.
@opMalIbIETU]T U €TO CBOMCTBA: OKUCIEHNE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJICHHE
B COOTBETCTBYIOIIMI cnupT. [lodydeHune anpaeruioB OKUCIEHUEM COOTBETCTBYIOIINX

cnuptoB. [Ipumenenne Gopmainpaeruaa Ha OCHOBE €T0 CBOMCTB.

Kapo6onoBbie kucaorbl. [lonstue o kapOoHOBBIX KuciaoTax. KapOokcuiabpHas rpymnmna Kak
byHKIIMOHATBHAS. ['OMOJIOTHYECKUI ST PEIEeTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[lonyuyeHne KapOOHOBBIX KHCJIOT OKHUCICHUEM albJACTHA0B. XHUMHUYECKHE CBONCTBA
YKCYCHOM KHCJIOTBI: OOIME CBOWCTBA C MHUHEPAIbHBIMU KHUCJIOTAaMU U PEaKIus
srepudukanuu. [IpumMeHeHne yKCyCHOW KHCIOTBHI Ha OCHOBE CBOWCTB. Bwicmine >KupHBIE

KHCJIOTBI Ha IIpUMCPC MaJbMUTHHOBON U CTeapHHOBOﬁ.

Caoxubie 3¢pupsl U kupbl. [lonydeHue CIOXHBIX >(QUPOB peakuuei STepUPUKALNH.
Cnoxubie 3¢uUpsl B TpUpOJie, UX 3HAUYeHHE. [IpuMeHeHHe CIIOXKHBIX 3(UPOB HA OCHOBE

CBOWCTB.

Kupel kak cioxsble 3¢upbl. Knaccupukamus xkupoB. XUMHUYECKHUE CBOMCTBA >KHUPOB:

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

YrieBoabl. VYTJIEBOABI, HMX KiIacCH(HKAIMI: MOHOcaxapuabl (TJroKo3a, (GpyKTOo3a),

JIrcaxapusl (caxapo3a) u mojrcaxapubl (Kpaxman U 1EeUT0I03a).

['moko3a — BeEImECTBO € JIBOWCTBEHHOW (YHKIIMEH — ajdbACTUIOCHUPT. XUMHYECKUE
CBOMCTBa TJIIOKO3bl: OKHCIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHUE B COpOWMT,

criupToBoe Opoxxenue. [I[pumeHeHre ritoko3bl Ha OCHOBE CBOMCTB.

3HaueHue YIVIEBOJAOB B JKMBOM MPUPOAE U KW3HU uyenoBeka. [loHATHE O peakmusax
MOJUKOHAEHCAIMM W THUAPOJW3a HAa M[pUMEpPe B3aUMOIIPEBPALCHUM: TJIIOKO3a —>

MoJIMCaxapu/l.

Hemoncrpanuu. Okucinenue cnouprta B anpaeruja. KadecTBeHHbIE peakiuu Ha
MHOTOATOMHBIEC CIIUPTHL. PacTBOpUMOCTh (PeHOJIa B BO/IE TIPU OOBIYHON TeMIepaType U IpH
HarpeBanuu. KauecTBeHHbIe peakiuu Ha peHos. Peakius cepeOpsiHOTO 3epKajia ajdbIeruaoB
U TIIOKO3bl. OKHUCIIEHHWE aNIbJIETUJI0OB W TIIIOKO3bl B KHUCIOTY C IMOMOIIBIO THAPOKCHAA

meu(ll). KauectBennas peakuus Ha kpaxmai. Kosekmus 23pupHbIX Mace.

JlaGoparopHble omnbIThl. PacTBopeHue TmiMiIEepruHa B BOJE M B3aUMOJACHCTBUE C

rugpokcuaom meau(ll). CBoicTBa YKCYCHOM KMCIOTBI, OOIIHME CO CBOMCTBAMU MHHEPATbHBIX
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KUCJIOT. JlOKa3aTenbCTBO HEIMPENEIBbHOIO XapakTepa >KHUIKOro >Xupa. Bs3aumonencrsue

TJIFOKO3bI U caxapo3sl ¢ ruapokcuaom Meau(ll). KadecTBeHHas peakius Ha Kpaxmal.

IIpakTuyeckoe 3ansaTue. JKupsl

IIpakTU4eckoe 3aHsATHE. Y TJIEBOIbI

CamocrositenbHasi padora. [lonstue o kKeToHax Ha mnpumepe aieroHa. [Ipumenenue

all€TOHA B TCXHUKC U ITPOMBIINIJICHHOCTH

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

1.

5.

ITo
1.
2.

XumMHnyeckue MNOHATUS: (QYHKIUMOHAIbHAS Tpynmna, KapOOHWUJIbHAS TPYIINA,
KapOOKCUIIbHAS TPYIIA, peaklus dTepuduxaim

®opmyny u 0051acTH NOPUMEHEHUS METaHOJla, 3TaHOJIa,  METaHals, >STaHaJd,
rIuuepuHa, (eHosa, MypaBbUHOM UM YKCYCHOM KHUCJIOT, HaJbMUTUHOBOW U
CTE€apUHOBOM KHUCJIOT, TIIFOKO3bI, CaXapo3bl, KpaxMalia U LEJUTI0JI03bI

Knaccudukanuto, crpoeHre, cBOMCTBA U MOJIYYEHUE CIUPTOB, albAETHAOB, (PEHONA,
KapOOHOBBIX KUCJIOT, CIOXKHBIX 3()UPOB, YIIIEBOJIOB

SAnoButoe AeiicTBUE COIUPTOB (METAHOJIA U 3TaHONA), AlNbAECTUI0B, (PEeHOa, YKCYCHON
KHCJIOTBI HA OPTaHU3M Y€JI0BEKa

CniocoObI mepepadOTKH )KUPOB B TEXHUKE

cJie U3YYEHHS TeMbl CTYACHT 10JIKeH YMeTh:

HaspiBaTh BeniecTBa mo MeXayHapOIHOW U TPUBHATILHOM HOMEHKIIATYPE

OOBCHATH BIUsIHUE (DYHKIIMOHAIBHOM IPYMIbl HA XMMUYECKUE CBOMCTBA BEILIECTBA
OnpITHBIM IyTEM JOKa3blBaTh IPUHAJIEKHOCTh BELIECTBA K JIAHHOMY KJaccy
OPTraHUYECKUX COCTUHEHUN

CBs13pIBaTh U3yUYEHHBIN MaTepuall Co CBOEH MPOQPECCHOHAILHOMN ACSITEIIBHOCTHIO
CucreMaTH3UpOBaTh, OLIEHUBATH U AHAJIM3UPOBATH MOJIYYEHHYIO HH(POPMALUIO
Ocy1ecTBIATh CAMOCTOSATENbHBIN MOUCK XUMHYECKOW HH(POPMALIMH C UCIIOIb30BAHUEM
Pa3IMYHBIX HMCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAay4YHO-IIONYJSIPHBIX H3JaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); MCHOJIb30BATh KOMIIbIOTEPHBIE
TEXHOJOTUUA Ui OoOpabOTKM M mepeJayd XUMHYECKOW HHQopMaluu u  ee

MIPEICTABJICHUS] B Pa3INYHBIX (hOopMax.
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2.4. A3zoTcoaeprkaiue opranudeckue coequenns. Ioanmepsl

Amunbl. [lonstue 00 amuHax. Aunudaruueckue aMuHbl, HUX KiIaccu@ukauus u
HOMEHKJIaTypa. AHWIMH, Kak opraHuyeckoe ocHoBaHue. [lodyyeHue aHuiIMHA U3

HUTpoOeH301a. [I[puMeHenre aHMIMHA HA OCHOBE CBOWCTB.

AMHUHOKHCJIOTBI. AMUHOKHUCIOTH Kak amMdoTepHble AUPYHKIHMOHAIbHBIE OpraHUYEeCKUe
COeMHEHNA. XUMHYECKHE CBOWCTBA AMHWHOKHUCIOT: B3aMMOJECUCTBUE CO IIECJIOYAMH,
KUCJIOTaMU W JIpyr ¢ JpyroM (peakuusi mNoJMKOHAeHcauuu). llentuaHas cBsizb U

ITOJIHUIICIITUABI. HpHMeHeHI/Ie AMHUHOKMCIIOT Ha OCHOBE CBOMCTB.

Beaxu. IlepBuuHas, BTOpUYHAs, TPETHYHAs CTPYKTYpbl O€NKOB. XUMHUYECKHE CBOMCTBA
OENKOB: TOpEHHUe, NeHaTypalus, THIpOJu3, LIBETHbIE peakuuu. buonoruueckue ¢QyHKIUU

OEKOB.
IMoaumepsl. benku u nonucaxapuabl Kak OMOMOIUMEPHI.

[InacTtmaccsl. HOHY‘IGHI/IG IIOJIMMCPOB peaKuHeﬁ IMOJIMMCPpHU3alli W IIOJIMKOHACHCAIIUU.

TepmoriacTuYHbIE U TEPMOPEAKTUBHBIE IIacTMacchl. [IpencraBurenu miacrmacc.

Bonokna, wux knaccudpukamus. Ilonmydenne BoJIOKOH. OTAenbHbIE MPEACTABUTENH

XUMHNYCCKHUX BOJIOKOH.

JdemoncTpauuu. B3auMoaelcTBue aMMHaka M aHWIMHA C COJIIHOM KHCIOTOM. Peakuus
aHWIMHA ¢ OpoMHOI BooM. Jloka3aTenbcTBO HamMuMsl (QYHKIIMOHAIBHBIX TPYIIN B pacTBOpPax
aMUHOKUCITIOT. PacTBopeHue u ocaxieHue OenkoB. L[BeTHble peakuuu OenkoB. ['openue

NTUYBETO NIEPa U IIEPCTIHON HUTH.

JlaGopaTopHble onbIThl. PacTBopeHue 6enkoB B Boje. OOHapykeHHEe OCIKOB B MOJIOKE U B
MsCHOM OynboHe. JleHaryparusi pacTBopa Oenka KypHUHOTO SIHIla CIUPTOM, PacTBOPAMH

COJICH TSIKEJIBIX METAJJIOB U IIpHY HAI'pCBaHHU.

IIpakTnueckoe 3aHsTue. CpaBHEHUE CTPOCHUSI U XMMHYECKHUX CBOWCTB MpPEACIbHBIX H

apoMaTUYECKUX aMHUHOB
IIpakTuyeckoe 3ausitue. torosoiit quddepeHnpoBaHHBIN 3a4€T 110 XUMHH
JlaGoparopHnasi pabora Ne 6. benku

JlaGoparopHnasi pabora Ne 7. Pacrio3HaBaHue miiactMacc

JlabopaTopHnasi padora Ne 8. Pacnio3HaBaHue BOJIOKOH
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JlabopatopHass padora Ne 9. PemieHue 3KcliepUMEHTalIbHBIX 33/a4 HAa PACIIO3HABAHUE

OPraHU4CCKUX COC,Z[I/IHCHI/Iﬁ

CamocrosiTesibHas paﬁoTa. HeOpFaHI/I‘{eCKI/Ie N OPraHU4YCCKUC BCIICCTBA, IIPUMCHACMEBI B

BBEIOpaHHOM TIpodeccum.

IMocue H3YICHUA TEMbBI CTYJACHT J0JI7K€H 3HATD:

1.

SnoBuToe nAelicTBUE aHMIMHA HA OpPraHM3M 4YeJIOBEKa, TEXHHKY Oe30MacHOCTU TNpHU
paboTe C aHWIMHOM U €T0 KpaCUTEISIMU

bronornueckyto poiab aMHMHOKUCIOT U OEJIKOB

BakHelmx npecTaBuTeNield KayuyyKoB, IUIACTMACC, XUMUYECKUX BOJIOKOH M 00J1acTH

HUX IPUMCHCHUA

IMocae H3YICHUA TEMbI CTYACHT T0/I:)K€H YMETD:

1.

OOBSICHATH 3aBUCUMOCTh XUMUYECKHX CBOMCTB aMHHOB M aMUHOKHCIIOT OT CTPOEHUS
UX MOJIEKYJI

OnBITHBIM ITyTEM PACIO3HABATH IIACTMACCHI, XUMUYECKUE BOJIOKHA, OEI0K
CBs13bIBaTh M3yUYEHHBII MaTepUall Co CBOEH MPOPECCUOHAIIBHON AESITENbHOCTHIO
ApPryMEeHTHpPOBAaHHO JOKa3blBaThb HEOOXOJIMMOCTb HCIIOJIb30BAaHUS MOJUMEPOB Kak
BTOPCBIPHE I U3YUYECHUS IKOJOTHH OKPYKAIOIIEN CPEIbI

OcCylIecTBIATh ~ CaMOCTOSITEJIBHBIM ~ MOMCK ~ XUMHUYECKOW  MHpopManmuum ¢
UCIIOJIb30BAHUEM DPA3JIMYHBIX HCTOYHUKOB (CHPABOYHBIX, HAYYHBIX W HAY4YHO-
NOMYJSIPHBIX U3JIaHWW, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB HWHTepHeTa);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU I 00paOOTKU U Meperadll XUMUYEeCKOU

uH(pOpMAIK U €€ MPEACTaBICHUS B Pa3IMYHbIX (pOopMax.
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TEMATHYECKOE IINTAHUPOBAHHUE

Texunueckuii mpoguiib NpodheccuoHAIBHOT0 00pa30BaAHUS

[Ipu peanuzanuu cogepx aHus oO0IIE00pa30BaTENbHON yUE€OHON JUCLMILIMHBI
«Xumusa» B npenenax ocoenus OIIOIT CIIO na 6a3e oCHOBHOTO 00IIEro 0Opa30BaHUS C
nosydyeHueM cpemHero obmero obpazoBanus (IIIICC3) makcumanbHas yueOHas Harpyska
00y4aroIuXCcsi COCTaBIISIET:

* o crermanbHocTH [IIICC3 15.02.07 «ABTOMaTH3amusi TEXHOJIOTMYECKUX IPOIECCOB U
IPOU3BOJCTBY TEXHUYECKOro Mpoduis npodeccnoHabHOro oopazoBanuss — 117 yacos, u3
HUX ayauTopHas (oOs3aTenpHas) Harpy3ka oOydaroluxcs, BKJIoYas Ja00paTOpHbIE OIBITHI

U MPaKTUYECKUE 3aHSITHUSI, — 78 4acoB; BHEAyJUTOPHAsI CaMOCTOATENIbHAs paboTa CTY/ICHTOB

— 39 4acos.
TEMATUYECKHM IIAH
Bun ydeOHoii pa6oThl KoJsimdecTBo yacos
AynurtopHble 3ansaTus. Cogep:xanue o0y4eHust CrnenuanbHocts IIIICC3
Brenenue 2
1. O0mas u HeopraHm4yecKasi XHMHUs 27
1.1. OcHOBHBIE OHSTHSI U 3aKOHBI 3
1.2. Ilepuonnyeckuii 3akoH u [lepuoauueckas cucrtema 2

XUMHYCCKUX DJIEMCHTOB I[ n. MeHz[eneeBa 1 CTPOCHUEC aTOMa

1.3. Ctpoenue BelecTBa 5
1.4. Bona. PacTBOpbI. DieKTponuTHIeCcKas AUCCOIHATIHS 3
1.5. Knaccudukariyst HEOPraHUUECKUX COSAMHEHUN U X 4
CBONCTBa

1.6. Xumuueckue peakiuu 3
1.7. MeTansl ¥ HeMeTaJUIbI 7
2. Opranuyeckasi XHMUS 49
2.1. OCHOBHBIE OHATHS OPraHUYECKON XUMUU U TEOPUS 3

CTPOCHUS OPraHNICCKUX COCI{I/IHGHI/Iﬁ

2.2. YrieBoJopoabl U UX MPUPOJIHbIE UCTOYHUKH 12 9 20
2.3. Kucnopozcoaepauiye opraHu4ecKie CoeIMHEHUS 11
2.4. Azotcoaepxaiue opranndeckue coeauHenus. [lommmepsl 15
Hroro 78

27



BﬂeaynnTopHaﬂ caMoCTOosATC/IbHasA pa60Ta

IToaroToBka BBICTYIUICHUH 1O 33JaHHBIM TEMaM, JOKJIAJOB, 39
pedeparos, 3cce, UHAUBHIYATLHOTO MPOEKTA C UCITOJIb30BAHUEM
MHPOPMAITMOHHBIX TEXHOJIOTHH H Jp.

Ilpomesricymounan ammecmayus 6 popme ougpghepenyuposannozo 3auema

Bcero 117
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJBHOCTH CTYJEHTOB

Conep:xanue 00y4eHus!

XapaKkTepuCTHKA OCHOBHBIX BHI0B 1eSIT€ILHOCTH CTY/ICHTOB
(Ha YypoBHe Y4eOHBIX el CTBHIi)

BaskHelue XuMHUYECKHe
MOHATHS

YMeHHe naBaTh OIPEACICHHE U ONEPUPOBATH CICAYIOIIUMH XUMHYECKUMH IOHSTHSIMH:
BEIECTBO, XUMHUIECKHUI JIIEMEHT, aTOM, MOJICKYJ1a, OTHOCUTEIbHBIC aTOMHAsl U MOJIEKYJIIpHAS
Macchl, MOH, aJUIOTPONUs, M30TOMNBI, XHMMHUYECKas CBA3b, AIIEKTPOOTPHULATEIHHOCTD,
BAJICHTHOCTb, CTETNIEHb OKHCJICHUS, MOJIb, MOJISIpHAs Macca, MOJISIPHBIH 00beM ra3000pa3HbIX
BEIIIECTB, BEIECTBA MOJIEKYJISIPHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHHUS, PACTBOPHI, IEKTPOJIUT U
HERJIEKTPOJIUT, AJIEKTPOIUTHUECKAasi JUCCOLMALMs, OKUCIUTEb U  BOCCTAaHOBUTEINb,
OKHCJICHHE M BOCCTaHOBJICHHE, TEIJIOBOH 3((PEKT peakiiy, CKOPOCTh XUMHYECKOH peaKiyy,
KaTan3, XHMHIECKOE PAaBHOBECHE, YIIIEPOIHBIHN CKEIET, (pyHKIMOHANbHAS TPYIIa, H30MEPHS,
TOMOJIOTHSI

OcHOBHBIE 3aKOHBI XMMHH

DopMyIHpOBaHNE 3aKOHOB COXPAHEHHS MaCChl BELIECTB U IIOCTOSTHCTBA COCTaBa BEIECTB.
YcTaHOBKAa NPUYMHHO-CICACTBEHHOH CBSI3M MEXIYy COICp)KaHWEM OSTHX 3aKOHOB H
HalMCAaHUEM XUMHIECKUX (POPMYI U ypaBHEHHI.

YcTaHOBKa SBONIONMOHHOW CYIIHOCTH MEHICIEEBCKOM W COBPEMEHHOH (OpMYIHPOBOK
nepuoanueckoro 3akona J{. 1. Menneneesa.

OObsicHeHHe (QHU3MYECKOTO CMBICTIa CHMBOJIMKH IEPUOAMYECKOW TAaOJUIBI XUMHUYECKHX
anementoB J[. M. MenneneeBa (HOMEpOB »3J€MEHTa, INEpHUOAA, TPYHNBI) U YyCTaHOBKA
MPUYMHHO-CIIEJICTBEHHON CBA3M MEXJy CTPOCHHEM aToMa U 3aKOHOMEPHOCTSAMHU H3MEHEHUS
CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMM BELIECTB B IIEPUOJAX U IPYIIaXx.

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

OcHoOBHBIE TCOPpUU XMMHUH

VYcTaHOBKa 3aBHCHUMOCTH CBOMCTB XMMHMYECKHX BEIIECTB OT CTPOCHHUS aTOMOB 00pa3yroIIux
UX XUMHUYECKHUX 3JIEMEHTOB.

XapakTepucTUKa Ba)KHEHIIMX THIOB XUMHYECKHX CBSI3€M M OTHOCHUTEIBHOCTU 3TOU
THUIIOJIOTUH.

OOBsACHEHHE 3aBHUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOSHHS KPHCTAJLTMYECKUX
PELIETOK.

DopMyTUPOBKAa OCHOBHBIX IIOJOKEHMH TEOpUU DBJIEKTPOIMTUUECKON JUCCOLMAlUU U
XapaKTEpUCTUKA B CBETE 3TOW TEOPUM CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COEMHEHUH.

DopMyTUPOBKAa OCHOBHBIX IIOJIOKEHUN TEOPUUM XHMHUYECKOTO CTPOEHHUS OpPraHWYECKHUX
COEIMHEHUN M XapaKTEepUCTHUKa B CBETE JTOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
OpPraHUYeCcKUX COeAMHEHUN

Ba:xneiilmue Bemecrsa
M MaTepUaJIbl

XapakTepuCTHKa COCTaBa, CTPOCHMSA, CBOMCTB, MOJYyYEHUS M TPUMEHEHHUS BaXKHEHIIMX
MetauioB (IA um II A rpynm, amoMUHHA, Kelle3a, a B €CTECTBCHHO-HayYHOM Tpoduie 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, MOJyYCHHMS M TNPUMEHEHHS BaKHEHIINX
KJIacCOB YIJIEBOJOPOJOB (alKaHOB, LUKJIOAJIKAHOB, AJIKEHOB, AaJIKWHOB, apeHOB) M HX
HanOoJiee 3HAYMMbIX B HAPOJHOXO3AHCTBEHHOM IUIaHE MTPEJICTABUTEINIEH.

AHayorn4Has XapakTepHCTHKA BaXKHEHIINX MpeACTaBUTENCH APYTrUX KIACCOB OPTaHUYECKUX
COEIMHEHUI: MeTaHolla W JTaHONa, CJIOXHBIX 3(UPOB, XHPOB, MbBUI, aJbJIETHUIOB
(bopmanbaeruoB M ameTanbAernaa), KeTOHOB (aleToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM
KHUCJIOTBI, JUIl €CTECTBEHHO-HAYYHOTO MPOQMIIS MpeICTaBUTEIeH APYruX KJIacCoB KHUCIOT),
MOHOCaxapu1oB (TJIIOKO3BI), JANCAXapHIOB (caxaposbl), IOJHCaxapuaoB (kpaxmana u
EIJUTIONIO3b1), aHWJINHA, aMUHOKHUCIIOT, OENKOB, MCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH,
Kay41yKOB, TJIACTMacC

XUMHYECKHH A3BIK
M CHMBOJINKA

Hcnonb3oBanue B yueOHOH M MpOo(ecCHOHATbHOW AEATEIbHOCTH XMMHUYECKHX TEPMHHOB U
CHUMBOJIMKH.

Ha3Banue H3y4eHHBIX BEILECTB MO TPUBUAIBHOW WM MEXAYHAPOJHON HOMEHKJIAType H
OTpakeHHE COCTaBa ITHX COSAUHEHHUH C TOMOIIBI0 XUMUIECKUX (HOpMyII.

OTpakeHne XUMHYECKHIX IPOIIECCOB C TOMOMIBIO YPAaBHEHUH XUMUUECKUX PEaKIINit

XuMHuyecKkue peakuuu

OOBsACHEHNE CYIIHOCTH XHMHYECKHX IporneccoB. Knaccupukamms XUMHUECKUX Peakmuid Mo
Pa3IMYHBIM TpPU3HAKaM: YHCIY M COCTaBy IPOAYKTOB M PEareHTOB, TEIUIoBOMY 3(ddexry,
HarpasJeHuo, (a3e, HATMYMIO KaTalk3aTopa, U3MEHEHUIO CTEleHeH OKHMCIIEHHS 3JIEMEHTOB,
00pa3yronux BelecTsa.

YcTaHOBKa MPU3HAKOB OOIIEr0 M Pa3IYHOTO B THITOJIOTHH PEAKIMN IJIsI HEOPTaHMIECKOW 1
OpPTaHUYECKOW XMMUHU.

Knaccuguimkanys BEIIECTB W MPOIECCOB C TOYKH 3PCHUS OKHCICHHUS-BOCCTAHOBIICHUSI.
CocTaBieHHE YpaBHEHUI PEaKIHii ¢ MOMOIIBI0 METO/Ia DIIEKTPOHHOTO DanaHca.
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Conep:xanue 00y4eHust

XapaKkTepuCTHKA OCHOBHBIX BHI0B 1eSIT€ILHOCTH CTY/ICHTOB
(Ha YypoBHe Y4eOHBIX el CTBHIi)

OOBsACHEHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEaKIWH W TOJOXKCHHS XHMHYECKOTO
PaBHOBECHSI OT PA3JIMIHBIX (PAKTOPOB

XuMu4ecknid IKCePUMEHT

BhINOJHEHHE XHUMHYECKOTO OJKCIIEPUMEHTa B IIOJIHOM COOTBCTCTBHH C  IIPaBUIIAMHU
0€30IaCHOCTH.
Habumioienue, Gpukcalys 1 ONMCaHUE PE3yJIbTATOB MPOBEJACHHOTO YKCIIEPUMEHTA

Xumuyeckass nHGpopManus

ITpoBeneHne caMOCTOATENBHOTO IIOMCKA XMMHUYECKOH MH(OPMAIMK C HCIOIb30BAHHEM
pasMUYHBIX HCTOYHWKOB (HAYYHO-TIOMYJISAPHBIX M3JaHHWH, KOMIBIOTEPHBIX 0a3 [TaHHBIX,
pecypcos HTepHeTa).

Hcnonb3oBaHHE KOMITBIOTEPHBIX TEXHOJOTMH aiisi 00pabOTKM M Iepenayd XUMHYECKOW
nH(opManuK U ee IpeCTaBICHNs B pa3IMuHbIX opMax

Pacdersl mo XuMH4eCKUM
¢hopmyaam u ypaBHeHHSIM

YcTaHoBKa 3aBUCHMOCTH MECKIY Kauye€CTBECHHON M KOJIMYECTBEHHOM CTOpOHAMU XUMHWYCCKUX
0OBCKTOB U IMMpOLECCOB.
Perienue PaCUYCTHLIX 3a4a4 10 XUMUYCCKUM (bOpMyJ'IaM 1 YpaBHCHUIM

IIpodguiasuoe u
NnpodecCHOHAILHO 3HAYUMOE
cojep:KaHHe

OOBsICHEHNE XMMUYECKHX SBJICHUH, IIPOUCXOAAIIMX B TIPUPO/IE, OBITY M Ha MPOU3BOJICTBE.
OmpezneneHne BO3MOXKHOCTEH NPOTEKAHHMS XHMHYECKHX MPEBpAIlICHHI B pa3IHMYHBIX
YCIIOBHSX.

Co0mnroieHre IPaBUII 9KOJIOTHYECKU IPAMOTHOTO TTOBEICHHS B OKPYKaloIIe cpene.

OueHKa BIUSAHUA XUMHYECKOTO 3arpsA3HEHHs OKPY’KaloIleil cpelsl Ha OpraHu3M 4eJoBeKa M
IOpYTHE KUBBIE OPTaHU3MBIL.

Cobmroenue mpaBmil 0€30MACHOTO OOpAIIeHUs] C TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH,
J1a00paTOPHBIM 000PYJOBAaHHEM.

IToaroToBka pacTBOPOB 3aaHHOW KOHIICHTPAIMH B OBITY M Ha IPOU3BOJICTRE.

Kpurnueckast oleHKa JTOCTOBEPHOCTH XMMHYECKOH MH(pOPMAIMH, IMOCTYMAOMEH U3 Pa3HBIX
HUCTOYHHUKOB

30




YYEBHO-METOAUYECKOE
N MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE
MMPOT'PAMMBI YYEBHOM JUCIUATIINHBI
«XHUMMUS »

Jlnst ocBOeHMSI MporpaMMbl yu4eOHOM AUCIUIUIMHBL «XUMHUS» B MPOQPECCHOHATBHON
o0pa3oBaTeNbHON OpraHu3alluy, pealn3ylouell 00pa30BaTEeIbHYIO MPOTPAMMY CPETHETO
obmero ob6pazoBanusi B mpenenax ocBoenuss OIIOIT CIIO na 6a3e OCHOBHOTO 00IIErO
00pa3oBaHusl, UMEETCS] KAOMHET XUMHH C TAOOPAHTCKOM KOMHATOM.

[Tomenienue KaOuHeTa YIIOBIIETBOPSIET TpeOOBaHUSIM CanurapHo-
sanuAemMuosornueckux mnpaswin U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaiieHo
TUIIOBBIM  O0OpPY/JOBAHMEM, JOCTATOYHBIM JUIsl BBIIIOJHEHHS TPEOOBAHWM K YpPOBHIO
MOATOTOBKHU 00YYarOIIMNXCSl.

B kabunere umeercss MyJIbTUMEAMIHOE O0OOpPYAOBaHUE, IOCPEACTBOM KOTOPOTO
YYaCTHHKM 0O0pa30BaTENIbHOIO MPOLECCa MPOCMATPUBAIOT BU3YAIbHYIO HH(OPMAIUIO I10
XUMUH, CO3/IAI0T MPE3CHTAIMU, BUIEOMATEPUAIIbI U T. II.

B coctaB y4eOHO-METOAMYECKOTO H MaTEPHAIBHO-TEXHHUYECKOTO OCHAIICHUS
KaOMHETa XUMUU BXOJIAT:

* MHOTO(YHKITMOHAJIBHBIA KOMILJIEKC MPEINo/1aBaTelis;

* HaTypaJbHble OOBEKTHl, MOJEIH, TMPUOOPEl W  HAOOPHI I  MOCTAaHOBKHU
JEMOHCTPALIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA;

* IeYaTHBIE U SKPAHHO-3BYKOBbIE CPEACTBA O0YUCHMUS;

* CpeACTBa HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTUBBIL;

* IEPEYHU OCHOBHOM M JIOMOJIHUTEIbHON YU4eOHOU TUTEPATYPhI;

* BCIIOMOTaTeIbHOE 000PYI0BaHUE U UHCTPYKIINH;

* OMOIMOTEYHBIN (HOH/I.

B Oubmuoreunbiit GoHA BXOAIT y4EOHHMKH M y4EOHO-METOJMYECKHE KOMILIEKTHI
(YMK), pexomMeHIOBaHHBIC WU JOMYIIEHHBIC NJIsi UCIOJIh30BaHUS B MPOGECCHOHATHHBIX
00pa30BaTeNIbHBIX OPraHU3ALMSIX, PEATH3YIOIINUX 00pa30BaTEIbHYIO IPOTPAMMY CPEIHETO
obmero o6pazoBanus B mpeaenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO OOIIETro
o0pa3oBaHUs.
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B mpouiecce ocBoeHus MporpaMMbl Y4eOHON AUCHUTIIUHBI «XUMHUSD CTYIEHTHl UMEIOT
BO3MOYHOCTh JIOCTYNa K 3JIEKTPOHHBIM Y4YEOHBIM MarepuaiaMm Mo XUMHUHU, UMEIOLUUMCS B
CBOOOJHOM jocTyne B ceTd VIHTepHeT (3JIEKTPOHHBIM KHHUTaM, MPAaKTHKymMaM, TecTam,

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

ISl CTYA€HTOB
INabpuensa O. C., OctpoymoB M. T'. Xumusa pmaa npodeccuid W cCrenUalIbHOCTEH
TEXHUYIECKOTO MPOGMIIsl: YIeOHUK ISl CTYI. YUpeKIeHu cpen. mpod. oOpazoBanus. — M.,
2014.
[Mabpuensa O. C., OctpoymoB U. T'., Octpoymona E. E. u ap. Xumus nns npodeccuit u
CHEIHMAIBHOCTEW €CTEeCTBEHHO-HAYYHOTO MpOoGuiIs: YUeOHUK A CTYA. YYPEKICHUH Cpe.
npod. obpazoBanusa. — M., 2014.
[Ma6puensa O. C., OctpoymoB U. I'. Xumus mis npodeccuii U CueruaibHOCTeH COMATBHO-
YKOHOMHYECKOTO ¥ TYMaHUTAPHOTO MPOUiIeH: YUeOHUK Ul CTY. YIPEKIASHUH cpel. pod.
obpazoBanus. — M., 2014.
[Nabpuensu O. C., OctpoymoB U. I'., Cnagkos C. A., Jlopodeera H.M. IlpakTukym: yue0.
nocobwue I CTy. yupexaeHu cpea. mpod. oopazoBanus. — M., 2014.
INabpuensu O. C., OctpoymoB U. I'., Cnagko C. A. Xumus: mocodue Il MOATOTOBKU K
EI'D: yueb. mocobue it CTy 1. yupexkaeHui cpen. nmpod. oodpazoanus. — M., 2014.
[Mabpuensa O. C., JIsicoBa I'. I'. Xumus. Tectsl, 3a1aun 1 ynpakHeHus: yue0. mocooue Jyis
CTy/. YUpexaeHuu cpea. npod. oopazoBanus. — M., 2014.
Epoxun 1O. M., KoBanesa U. b. Xumus 1151 npodeccuil U crnenuagabHOCTER TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO mpoduiei: ydeOHUK s CTyHd. YUYPEeXKIEeHUW cpea. mpod.
obpazoBanus. — M., 2014.
Epoxun FO. M. Xumus: 3agaun u yripaxxHeHus: yae0. mocoOue it CTy. YUPEKIESHUN Cpel.
npod. obpazoBanus. — M., 2014.
Epoxun IO.M. COopHHMK TECTOBBIX 3aJaHMil O XUMHUHU: Yy4ed. mocobue sl CTYA.
Yupexnenuit cpen. npod. oopazoBanus. — M., 2014.
Epoxun 10. M., Kosanesa U. b. Xumus s npodeccuil U crieuagsbHOCTEN TEXHUYECKOTO
npoduiis. DIEKTPOHHBIN yueOHO-MeToAMYecKuil komruiekc. — M., 2014.
CnaaxoB C. A., OctpoymoB W. T'., Tabpuensun O. C., JlykpsinoBa H. H. Xumus mns
npodeccuii U CHEUaIbHOCTEH TEXHUYECKOro mpoduis. DIEKTPOHHOE MPHIOKECHUE

(anekTpoHHOE y4eOHOe M3JaHue) ISl CTYl. YUYPEeXKICHU cpea. mpod. oopasoBaHus. — M.,

2014.
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JJ1s npenogaBares
OenepanbHbii 3ak0H 0T 29.11.2012 Ne 273-®3 «0O6 o6pa3oBannu B Poccuiickoii
deneparuny. [Ipukas Munucrepcta oopazoBanusi u Hayku PD ot 17.05.2012 Ne 413 «O6
yTBEpXKACHUHN (eepalbHOr0 TOCyAapCTBEHHOTO 00pa30oBaTENIbHOTO CTaHAApTa CPEIHEro
(moJiHOT0) 00IIIETO 0OPA30BAHUS.
[Tpuka3 MunucrepctBa odpazoBanusi U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuH
u3Menenuit B [Ipuka3 Munuctepcra odpazoBanus u Hayku PD ot 17.05.2012 Ne 413 “O6
yTBEPKJIEHUN (eepaIbHOr0 TOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHJapTa CPEIHEro
(momHOTO0) 001IeT0 00Pa30BaAHUS Y.
[Tucemo JlemapraMeHTa rocyJapCTBEHHOM MOJUTUKU B chepe MOATOTOBKH padOuuX KaJpoB
u JII1IO Munob6puayku Poccun ot 17.03.2015 Ne 06-259 «PekomeHaaIuy 1o opraHu3aiuu
MOJIYYEHUsI CpeHero oOmero oOpa3oBaHusi B Mpelesiax OCBOCHHUST 00pa3oBaTEIbHBIX
porpaMM CpeHero MnpogpecCHoHANIbHOIO 00pa3oBaHUsi Ha 0a3e OCHOBHOIO 0OIIEro
0o0pa3oBaHusl ¢ y4eTOM TpeOoBaHM (eaepalibHBIX TOCYJAPCTBEHHBIX O0Opa3oBaTEIbHBIX
CTaHAAPTOB U MOJIy4aeMOW MPOPECCUU WIH CIELHAIBHOCTU CPEIHETO MPOPECCHOHAIBHOTO
00pa3oBaHUN.
[Nabpuensn O. C., JIsicoBa I'. I'. Xumus: kaura s npenojaBatens: yue0.-MeTo/. Mocooue.
— M., 2012.
[Nabpuensu O. C. u np. Xumust 171 npodecCcuii U CrenuaibHOCTENH TEXHUYECKOro Mpoduis
(2JIEKTPOHHOE MPUIIOKEHUE).

HNuTepHeT-pecypcesl
www. pvg. mK. ru (osmmmuana «[Tokopu BopoObeBbI TOPBD»).
www. hemi. wallst. ru (O6pa3oBaTenbHbII CalT ISl IIKOJLHUKOB « XHMHUSD» ).
www. alhimikov. net (O6pa3oBaTeNbHbINA CANT IS IIKOJIBHUKOB).
www. chem. msu. su (DaekTpoHHas OMOIMOTEKA IO XUMHUH).
www. enauki. ru (iHTepHeT-u31aHue sl yunuTenel « EcTecTBeHHbIC HAYKNY).
www. 1september. ru (MmeToauueckas razera «IlepBoe CEHTIOPS).
www. hvsh. ru (xypHan « XuMHS B TIKOJIE»).
www. hij. ru (kypHan «XUMHS U KU3HBY).

www. chemistry-chemists. com (3J1eKTpOHHBIH KypHAT « XUMHKH U XUMUS).
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IIPUMEPHBIE TEMBbI PE®OEPATOB
buorexHonorust u reHHas uHxeHepus — trexnonoruu XXI Beka.

HanotexHonorust kak IMPUOPUTCTHOC HAIIPABJICHHUC PA3BUTHUA HAYKHU W IIPOU3BOACTBA B

Poccuiickon ®enepanumn.

CoBpeMeHHbIE METO/IbI 00€33apa>KUBaHUS BOJIBI.

ANIOTpOIHs METAIIJIOB.

Kuznp u gesrensHocTh .M. Menaeneena.

«IlepuoandeckoMy 3aKOHY OyJlylliee HE TPO3UT Pa3PYILICHUEM. .. ).
Cunte3 114-ro snementa — TpuyM@ poccUCKUX (PUZUKOB-SICPIIUKOB.
H3otomnsl Bogopoaa.

Hcnonp30BaHue paguoaKTUBHBIX U30TONOB B TEXHUUECKUX IIEJISX.
PeHTreHoBCKOE U3ITyUYE€HHE U €r0 UCIIOIb30BAHNE B TEXHUKE U METULIMHE.
[1na3Ma — 4eTBepTOE COCTOSIHUE BEILIECTBA.

AMopdHBbIe BelecTBa B IPUPOAE, TEXHUKE, OBITY.

OxpaHa OKPY’KArOIIEN CPEAbl OT XUMUYECKOTO 3arpsI3HEHHUS.
KonnuecTBeHHbIE XapaKTEPUCTUKU 3arPsI3HEHUS OKPYKAOLIEH CpEbl.
[TpuMeHeHne TBepI0ro U razooopa3Horo okcuaa yriaepoaa(lV).
3ammra 030HOBOI'0 3KpaHa OT XMMHUYECKOr0 3arps3HEHUS.

['pyOoaucnepcHbie CUCTEMBI, UX KIACCU(PUKALUS U HCIOJIb30BAHUE B MPO(eCcCHOHATBHOM

JESTEIBbHOCTH.
Kocmernyeckue remnu.

[IprumeHeHune CyCrieH3uil ¥ SMYJIbCUI B CTPOUTENLCTBE.
MuHepasbl ¥ TOpHbIE TOPObl KaK OCHOBA JTUTOCHEPHI.
PacTBOpBI BOKpYT HaC.

Bopna xak peareHT 1 Kak cpefa sl XUMUYECKOTO IpoLiecca.

Tunsl pacTBOPOB.
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Kuznb u nesrensHocTh C. AppeHuyca.

BKJIa,Z[ OTCUYCCTBCHHBIX YUYCHBIX B PAa3BUTHC TCOPUU BHCKTPOHHTHHGCKOﬁ Jucconuranuu.

yCTpaHeHI/IG KECTKOCTH BOAbBI HAa ITPOMBIIIJICHHBIX IIPCAIIPUATUAX.

CepHast KUCIIOTa — «XJIE0 XUMUYECKON MPOMBIIITIEHHOCTI.

Hcnonp3oBaHue MUHCPAJIBHBIX KUCJIOT HA IIPCANPUATHUAX PAZIITANIHOTI'O HpO(bI/IJISI.

OKCHJIBI M COJIM KaK CTPOUTENIbHBIE MAaTEPHAIIBI.
Hcropus runca.

HOBapeHHaﬂ COJIb KaK XUMHUYICCKOC CBIPBC.

MHoronvkuii KapOoHAT KaJbIHs: B IPUPOJIE, B TPOMBIIUIEHHOCTH, B OBITY.

Peakuust ropeHust Ha IPOU3BOJICTBE.

Peakuust ropeHus B ObITY.

BupryanbHO€ MOIEIMPOBAaHUE XUMHUYECKUX MTPOLIECCOB.
DIIEKTPOJIN3 PACTBOPOB JIEKTPOIUTOB.

DIEKTPOIIN3 PACILIABOB AJIEKTPOIUTOB.

[IpakTyeckoe  TPUMEHEHHE  JJIEKTposiu3a:  padUHUPOBAHUE,

rajJbBaHOCTETHS.

Hctopust monydeHus U NpOU3BOACTBA ATIOMUHUSL.
DIEeKTPOIUTHYECKOE MOJyYeHUE U padyUHUPOBAHUE METH.
Kuznb u gesarenbHocTh [, J[9BH.

Posnp MeTannoB B UCTOPUY YETOBEUECKOW [TUBUIIN3ALUU.
Hctopust 0Te4eCTBEHHOW YEPHOU METAJLTYPIHUU.

HcTopust 0TeueCTBEHHOW IBETHOW METAJTyPTrUH.
CoBpeMeHHOE METAJUTYPruYecKOoe MPOU3BOICTBO.
CriermnaabHOCTH, CBSI3aHHBIC ¢ 00pabOTKOM METaIOB.

Posb MeTanioB 1 CIIaBOB B HAYYHO-TEXHUYECKOM MPOrpecce.

Koppo3sust MmeTaiioB 1 criocoObI 3aIUTHI OT KOPPO3HH.
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WueptHbie unu 0J1aropoaHbIe Tasbl.

Poxpnaroiiye coim — rajioreHsl.

Hcropus BENCKOW CIIUYKH.

XUMUSL METAJIJIOB B MOEH MPO(eCcCHOHATBHOMN 1€ATEIbHOCTH.

XUMHSI HEMETAILJIOB B MO€il npodhecCHOHaNbHON e TEIbHOCTH.

Kparkue cBeneHus 1o uCTOpUM BOSHUKHOBEHUS U Pa3BUTHUS OPTaHUYECKON XUMUMU.
Kuznb u nesrensHocth A.M. byTieposa.

Butanusm u ero kpax.

Ponp oTe€4eCTBEHHBIX YUEHBIX B CTAHOBJIEHUHU U Pa3BUTUM MUPOBOM OPTaHUYECKON XUMUMU.
CoBpeMeHHBbIE NPEICTABICHUS O TEOPUU XUMHUECKOTO CTPOECHHUS.

DKOJIOTMYECKHUE aCIEKThI HCIOIB30BAHMS YIIIEBOJIOPOJHOTO CBIPBS.

OKOHOMHUYECKHE  aCHEKThI MCXKAYHAPOAHOI0o  COTPYAHHUYCCTBA 110  HCIIOJIBb30BAHUIO

YIJICBOAOPOAHOT'O ChIPBA.

HcTtopust OTKpbITUS U Pa3pabOTKH Ta30BbIX U HEPTAHBIX MECTOpOXJIeHUW B Poccuiickoii

denepanum.

XHUMHUS YTIIEBOJIOPOJTHOTO CHIPhS M MOsI Oy ry1iast mpodeccus.

VYriaeBogopoiHOE TOIUIUBO, €70 BU/IbI M HA3HAUYCHUE.

CHHTETHYECKHE KaydyKH: HCTOPHS, MHOTOOOpa3ue 1 NMEPCIECKTUBHI.
Pe3nHoTexXHNYECKOe MPOU3BOICTBO U €T0 POJIb B HAYUHO-TEXHUUYECKOM IpOrpecce.
CBapouHOe MTPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJIOPOJIOB B HEM.

Hedtr u ee TpancmopTupoBKa Kak OCHOBAa B3aMMOBBITOJIHOTO MEXKIYHAPOIHOTO

COTPYAHUYECTBA.
ApoMaThuecKue yriieBo10POIbl KaK ChIPhE AJIsl HPOU3BOCTBA MECTUIIUIOB.
YTII€BOBI U UX POJIb B ) KMBOU IIPUPO/IE.

CtpoeHue rItoK03bl: HCTOPUS PA3BUTHS MPEJICTABICHUN U COBPEMEHHbBIE BO33PEHUS.
PazButune caxapHoi mpoMbIIIEHHOCTH B Poccum.
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Ponb yrneBonoB B Moeii Oyayiieit mpodeccuoHaIbHON ASSITENbHOCTH.
Mertanon: xemounusa u xeMopoOous.

DraHoJI: Beanyaiiiiee 01aro u CTpaurHoe 370.

AJIKOTONH3M U ero Mpo(UIaKTHKA.

MHoroaromHbsle COUPTHI U MOs1 Oyay1as rnpodeccruoHalibHas AESITENbHOCTb.

(DopMaHBI[eFI/II[ KakK OCHOBAa MOJIy4YCHUSA BCIICCTB u MaTcpraIoB JJIA

npoecCHOoHaTEHOM NS TETEHOCTH.

MypaBbrHas KUCIOTa B IPUPO/IE, HAYKE U TIPOU3BOCTBE.

Hctopus ykcyca.

CroxHbIe 2UpPHl U UX 3HAYCHHUE B TIPUPOJIC, OBITY U TIPOU3BOJICTBE.
JKupbl Kak MPOYKT MUTAHUS U XUMUYIECKOE CHIPhE.

3amMeHa JKHPOB B TCXHUKE HCITMIICBLIM ChIPBCM.

MO€EU

Hexsatka IIPpOAOBOJBbCTBUA KaK riao0ajbHas HpO6H€Ma YCJIOBCUYCCTBA U IIYTH €C PCIICHUA.

Mpina: npomoe, HacTosIIee, Oyayiiee.

CpencTBa THTMEHBI HA OCHOBE KHCIOPOICOIEPIKAIIINX OPTAaHMUECKUX COSIMHEHUA.
Cunrernueckue moromue cpeactsa (CMC): TOCTOMHCTBA U HEIOCTATKH.
AMMUaK ¥ aMUHBI — OECKHUCTIOPOTHBIE OCHOBAHUSI.

AHUIMHOBBIE KPACUTENN: UCTOPUS, IPOU3BOACTBO, IEPCIEKTHRA.
AMUHOKHUCIOTH — aM(OTEpHBIE OPraHUIECKUE COSAMHEHUS.
AMUHOKHUCIIOTHI — KKUPITUYUKI OCITKOBBIX MOJICKYIL.

CuHTeTHYECKHE BOJIOKHA HA aMUHOKHCIIOTHON OCHOBE.

«Ku3Hb 3TO croco0 CylecTBOBaHUS OEJIKOBBIX TEIl...»

CTpyKTypbl O€nKa U ero 1eCTpyKTypHUpPOBAHHUE.

buonornueckue GpyHKIUU OEIKOB.

benkoBas 0CHOBa UMMYHUTETA.

CIIN/] u ero mpoduiakTuka.
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Jepunur Oenka B MNHILEBBIX MNPOAYKTaX M €ro MPEOoAOJCHHE B paMKax TJI00anbHOMN

IPOJIOBOJILCTBEHHOM MPOTPAMMBI.

XuMHSA 1 OHOJIOTHS HYKJIICUHOBBIX KHUCJIOT.
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