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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma oO1ieo0pazoBaTenbHON Y4eOHOM MTUCHUILTUHBI « XUMUS TIpeIHa3HAYeHa
JUIS M3yYEHUsT XUMHUU B MNPOQPECcCCHOHANBHBIX oOpasoBarenbHbIx opranuzamusx CIIO,
peanu3yronmx 00pa3oBaTeIbHYIO MPOrpaMMy CpeIHEro ooOuiero oOpa3oBaHUs B Mpejenax
OCBOCHHS OCHOBHOHM mpodeccroHanpHOi oOpa3oBatenpHOi mporpammbel CITIO (OITOIT
CIIO) Ha 6a3ze ocHOBHOTO 0OIIEro 0Opa3oBaHHsS NPU TMOJATOTOBKE KBaTU(UIMPOBAHHBIX

pabouux, CIy>KalluXx.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit @®I'OC cpennero ob6iiero
o0Opa3oBaHMs, NPEIBSIBISIEMBIX K CTPYKType, COACPXKAHHIO U pe3yjibTaTaM OCBOCHUS
y4eOHON JUCIUIUIMHBI «XUMHUS», B COOTBETCTBUU C PeKOMeHIanusMu 1Mo OpraHu3aluu
MOJIYYEHUsI CpeHero ooOmero oOpa3oBaHusi B Mpelesiax OCBOCHHUSI 00pa3oBaTEIbHBIX
IpOrpamMM CpPEIHEro MpOPECCHOHAIBHOIO 00pa3oBaHusi Ha ©0a3e OCHOBHOIO OOIIEro
o0Opa3oBaHMsl C y4eTOM TpeOOBaHUN (enepalibHbIX T'OCYJapCTBEHHBIX OOpa30BaTEIbHBIX
CTaHAAPTOB U MOJIy4aeMOW MPOPECCUU WIH CIEHHAIBHOCTU CPEIHETO MPOPECCUOHAIBHOIO
oOpa3oBaHus (mucbMo JlemapTraMeHTa rocygapCTBEHHOHM IMOJUTHUKH B c(epe MOArOTOBKU

pabounx kaapos u JII10 Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Pabouast yueOHasi mporpamma Mo JUCHUIUIMHE «XUMHUS» pa3pad0TaHa Ha OCHOBE
®denepanbHbIX rocyaapctBeHHbIX crangaptoB (PI'OC) u npumepHOil mporpamMmbl yd4eOHOM
JUCHMIUIMHBL «XUMUS» s Tpodeccuil MOATOTOBKU KBAaIU(DUIMPOBAHHBIX pabOUYUX U
ciayxkamux (2015 r.). ABtoper: O.C. T'aGpuensiH, kaHAuAAT neaarorudeckux Hayk; W.I.

OcTpoymoB, npodeccop, JOKTOP XUMUYECKUX HAYK.
Copeprkanue mporpaMmmbl « XMMHUsD) HAaIIPaBJiI€HO HAa JOCTHXKEHUE CIASAYIOIINX 1IEJIeH:

* (opMupoBaHHEe y O0OyYalOIMMXCS YMEHHS OIICHHMBATh 3HAYMMOCTh XHMHYECKOTO

3HAaHU JJI KaXXJ0I'0 YCJIOBCKA,

* (hopMUpoOBaHUE y 0O0YUAIOIIMXCS 1IETOCTHOTO MPEJICTABICHUS O MUPE U POJIU XUMUH
B CO3/JIaHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA; yMEHHUS OOBICHSTH
O0OBEKTHl M TIPOIECCHl OKPYXKAIOMEH JNEHUCTBUTEIHHOCTU: MPHUPOIHOM, COIMAIBLHOM,

KyanypHOﬁ, TEXHUYECKOM Cpcabl, UCIIOJIB3YA AJIA 9TOTO XUMHUUYCCKUC 3HAHU A,



* pa3BuUTHE y OOydYarOImuXcsi yMEHWH pa3nu4ath (akThl U OIEHKH, CPaBHUBATh
OLICHOYHBIE BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLIEHOK M CBS3b KPUTEPUEB C
ONpeNeJICHHOM CHUCTEeMOM IEHHOCTeH, (QopMylnpoBaTh W OOOCHOBBIBaTH COOCTBEHHYIO

ITO3UILIHNIO,

* IpUOOpEeTeHNE O0YYAIOMMMHUCS OTbBITa PA3HOOOPA3HOW ACATEIBHOCTH, MMO3HAHUS U
CaMOIIO3HAHUS; KJTFOUYEBBIX HABBIKOB, MMCIOIINX YHUBEPCATHHOE 3HAYCHUE IS PA3IMYHBIX
BUJIOB JICATEILHOCTH (HABBIKOB PEIICHMsI TTPOOJIeM, IPUHSATHS PEIICHUHN, TIONCKa, aHATN3a U
o0paboTtkm  wmH(pOpMAIMKM, KOMMYHHMKATUBHBIX  HABBIKOB, HABBIKOB  HU3MEPCHHM,

COTPYJIHUYECTBA, 0€30MIACHOTO OOpAIlEHUs C BEIIECTBAMU B TTOBCETHEBHOM JKU3HN).

B nmporpaMmmy BKJTIIFOUEHO CcojiepKaHKe, HapaBiIeHHOE Ha (pOpMHUPOBaHUE Y CTYJEHTOB
KOMIICTCHITNM, HEoOXomuMbIX i1 KadecTtBeHHOro ocBoeHus OIIOII CIIO na 06aze
OCHOBHOTO 001mero oOpa3oBaHHUS C IIOJIYyYCHHEM CpEeIHEero ooOmero oOpa3oBaHUs;

IPOrpaMMbl MOATOTOBKU KBaTUUIIMPpOBaHHBIX padounx, ciyxamux ([TITKPC).



OBIIAS XAPAKTEPUCTHUKA YYEFHOM JUCHUILIUHBI «XUMMS»

XuMusa — 3TO HayKa O BCHICCTBAX, HX COCTaBC MW CTPOCHHH, CBOMCTBAx H
MMpCBpAlICHUAX, SHAYCHUN XUMHUUYCCKUX BCIICCTB, MATCPUAJIOB U ITPOICCCOB B Hp&KTH‘-ICCKOﬁ

ACATCIBbHOCTH YCJIOBCKA.

Conepxxanue 0611eo0pa3oBaTeIbHON YIE€OHOM AUCITUIIIIMHBI « XMMHUS HAIlpaBJIeHO Ha
YCBOGHHE OOYYAIOIIMMUCS OCHOBHBIX TMOHSTUM, 3aKOHOB W TEOPUH XUMHUHU; OBJIAJICHHUE
YMEHUSIMU HaOJII0/IaTh XWMHYECKHUE SBJICHUS, IPOBOJAUTH XHUMHUYECKHM SKCIIEPUMEHT,
MIPOU3BOJIUTH PACUYEThl HA OCHOBE XUMHYECKUX (hOPMYJT BEIIECTB U YPAaBHEHUH XMMHUYECKUX

pEaKIuu.

B npouecce wu3ydeHHs XMUMUM y OOydYarOmuMXcsli pa3BHBAIOTCA IO3HABATEIbHBIC
UHTEpEChl UM HHTEJUIEKTyallbHblE CHOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIbHOM
OpUOOpPETEeHUs] 3HAHUKW MO XHUMHUU B COOTBETCTBUM C BO3HUKAIOMIMMH >KU3HEHHBIMH
npo0sieMaMu, BOCIIUTBHIBACTCSI OEpEKHOE OTHOILIEHHUS K IPHUPOJIEe, MOHUMAHUE 3710POBOIO
oOpa3a *HU3HU, HEOOXOJUMOCTH MPENAYIPEXKACHUS SIBICHUNA, HAHOCSIINUX Bpel 370POBbIO U

OKPY’KarolUIeH cpee.

OHu ocCBauBaIOT IIpHUEMbI T'PaMOTHOIO, 0e30ITacCHOTO HMCHOJb30BaHUS XUMHUYECKHX

BCIICCTB U MAaTCPUAJIOB, IPUMCHSACMBIX B 6BITy, CEIIBLCKOM XO03sHCTBE U Ha IMPOMU3BOACTBC.

PeaJ'II/ISaI_[I/IH ACAYKTHBHOI'O IIOAXOJa K H3YUYCHHIO XHUMHNHU CHOCO6CTByeT Pa3BUTHIO
TaKHuX JIOTHYCCKUX onepaunﬁ MBIIIJICHUSI, KaK aHaJIu3 W CHHTC3, 0606H_[€HI/IC u

KOHKpETU3auursa, CPaBHCHHUC U aHAJIOT'UA, CUCTEMATHU3alHA U KJ'IaCCI/I(l)I/IKaL[I/IH " Ip.

B mpomecce wu3yueHus XUMUU  BaXHO  (HOpPMHUPOBATH  MH(DOPMAIMOHHYIO
KOMIIETEHTHOCTh oOOyuatomuxcs. [loaTromy mpu opraHuzaiiuu camMoCTOSITEIBHOM PabOThI
HEO0OXOJIMMO aKIIEHTUPOBATh BHUMAHKUE O0yYaIOIIUXCA Ha MOUCKE UH(POPMAIUU B CPEICTBaX
maccMmenua, MuTepHere, ydeOHON H CHENHAIBHOW JHTEpAaType C COOTBETCTBYIOIIUM

odopMIIECHHEM U TIPEJICTABIICHUEM PE3YIHTATOB.

N3yuenne o011e00pa3oBaTeibHON Y4EOHOM IUCHMIUIMHBI «XHUMHS» 3aBEpPIIACTCS
MOJIBEICHHEM WUTOTOB B (hOpME DK3aMEHa B paMKax MPOMEKYTOYHOU aTTECTAIIMHN CTYJACHTOB

B mporecce ocBoeruss OIIOIT CIIO ¢ monmyudeHuem cpemHero ooOmero oOpa3oBaHUs

(TTITIKPC).



MECTO YUYEBHOMH JUCHUIIJIUHBLI B YYEBHOM ILVIAHE

VYueOHas nuciuIuinHa «XUMHUs» U3ydaeTcsl B 00111eo0pa3oBaTeIbHOM IIUKIIE Y4eOHOTO

OIIOIT CIIO na 6a3e OCHOBHOIO OOHIIEro OOpa30BaHUS C MOJIYUYEHHEM CPEIHEro OOIIEro

obpazoanus (ITTIKPC).

MecTo yueOHON AUCUUTIITNHBI « XUMHUSD — 0a30BbIN Y4EOHBII MpEAMET.

PE3YJBbTATHI OCBOEHUS YYESHOM JUCIUILIUHBI

OcBocHue COACPKaHUA y‘-I€6H0ﬁ AU CHUITIINHBI «XI/IMH}I», oOecrneynBaeT JOCTHIXKCHHC

CTYACHTAMU CIICAYIOIIUX PC3YJIbTATOB:
* IUYHOCHIHDIX .

— YYBCTBO TIOpAOCTH M YBAXCHHA K HCTOPHMH WU JOCTHKXCHHAM OTCUYECCTBCHHOM
XUMHUYECKOMN HayKHU; XUMHUYCCKU I'PaMOTHOC ITOBCACHHUC B HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTHU

B 6BITy Ipu O6paH_[eHI/II/I C XUMHUYCCKHUMM BCIICCTBAMM, MaTCpHaIaMH U IIPOLCCCaMU,

— TOTOBHOCTh K TPOJIOJDKEHHIO OOpa3oBaHMsI M TIOBBIIICHUS KBalU(UKAIUU B
n30paHHON MPodeCcCHOHATBHOMN AESTETLHOCTH U 00BEKTUBHOE OCO3HAHUE POJIU XUMUYECKUX

KOMIIETCHIIMM B ATOM;

— YMEHHME HCHOJIb30BaTh JIOCTUKEHHS COBPEMEHHOM XUMHMYECKOW HAyKu W
XUMHUUYECKUX TEXHOJOTHM JIJIsi MOBBIIIEHUS COOCTBEHHOTO WHTEUICKTYaJlbHOTO Pa3BUTHUS B

BBIOpaHHOM NIPO(hecCHOHATBHOMN 1eATEbHOCTH;
* MemanpeomMemHblx:
— WCIOJIb30BaHUE PA3IMYHBIX BUOB MO3HABATEIBHOM EATETbHOCTH U OCHOBHBIX

WHTEJUICKTYaJbHBIX orepaiuii (MOCTaHOBKHU 3aJaud, (POopMyIHpOBaHUS THUIIOTE3, aHATN3a U
CHHTE3a, CpaBHEHUs, O0OOIIECHUS, CUCTEeMATHU3alliHU, BBISIBJICHUS MPUYHMHHO-CIICACTBEHHBIX
CBsI3€i, MOKMCKA aHAJIOTOB, (DOPMYJIMPOBAHUS BHIBOJIOB) JIJIsl PEIIEHUS TIOCTABJICHHOM 3a/1a4H,

MPUMEHEHUE OCHOBHBIX METOJIOB TMO3HAHHS (HAOIIOACHHS, HAYYHOTO JKCIEPUMEHTA) IS



HN3Yy4YCHUS PA3JIMIHBIX CTOPOH XMMHNYCCKHX 00BEKTOB U IpouecCCoB, C KOTOPbBIMU BO3HHUKACT

HEO0OXOMMOCTh CTAJIKUBATHCS B IPO(ECCHOHATTEHOM cdepe;

— HUCIIOJIB30BAHUC PA3JIMNYHBIX HCTOYHUKOB IJIA ITOJIYYCHHA XUMHYECKOM I/IH(I)OpMaHI/II/I,
YMCHHUC OHIOCHHUTL €€ HOOCTOBCPHOCTH I JOCTHIXKCHHUA XOPOIIHUX PC3YJILTATOB B

npodeccuoHanbHOU cepe;
* nPpeOMemHbix.

— c(hOpPMHUPOBAHHOCTh TPEJICTABICHUA O MECTe XUMHU B COBPEMEHHOW HAy4dHOU
KapTUHE MHpA; MOHUMAaHKUE POJIU XUMHUU B (GOPMHUPOBAHUU KPYro3opa U (HyHKIIMOHAIHLHOU

I'paMOTHOCTH YCJIOBCKA AJIA PCHICHUA ITPAKTHYCCKUX 3a/1a4;
— BJIAJACHHUC OCHOBOIIOJIAralOIMMMHU XUMHUUYCCKUMU ITOHATHAMHA, TCOPUAMU, 3aKOHAMHU

M 3aKOHOMEPHOCTSIMH; YBEPEHHOE TMOJIb30BAaHUE XUMHUYECKOW TEPMHUHOJOTHEH U

CHUMBOJIUKOI;
— BJIQJICHHE OCHOBHBIMHU METOJIAMU HAYYHOI'O TO3HAHUS, UCIIOJIb3YyEMbIMHA B XUMHUM:

Ha6JIIOIIeHI/I€M, OIIMCAaHHUCM, HU3MCPCHUCM, OKCIICPpUMCHTOM; VYMCHHC O6pa6aTBIBaTI>,
OOBSICHATH pE3YyJIbTaTbl IPOBCACHHLIX OIIBITOB W ACJAaTb BbIBOJAbI; TOTOBHOCTH H

CIOCOOHOCTH IMPUMCHATH MCTOABI ITO3HAHUS ITPH PCIICHUHN ITPAKTHYCCKUX 3a1a4,

- C(I)OpMI/IpOBaHHOCTI) YMCHHUA OaBaTb KOJHMYCCTBCHHBIC OICHKHM H IIPOU3BOIUTDH

pacyeTsl 0 XUMHUYECKUM (POPMYJIaM U YPaBHEHUSM;

— BJAACHHUC IIpaBHUJIIaMM TCXHHKH 0€e30IMacHOCTH IIpHU HCIIOJIB30BAHUHU XHUMHUUYCCKUX

BCIIIECTB;

— c(hOpPMHUPOBAHHOCTh COOCTBEHHOM TMO3UIMU MO OTHOIICHHID K XHUMHUYECKOU

uH(pOopMaIuu, NOJy4aeMOM U3 Pa3HbIX HCTOYHUKOB.



COJEPXAHUE YUYEFBHOW U CIUIIJUHBI

Texuudyeckuil npopuab NpoPeccCHoOHAIBbHOIro o0pa3oBaHus

BBenenue

HaquBIe MCTOJbI ITO3HAHMA BCHICCTB M XHMHUYCCKHX ssBieHul. Poib OKCIICPUMCHTA H
TCOPHUH B XUMHUHU. MOI[CJ'H/IpOBaHI/Ie XUMHUUYCCKUX IIPOLECCCOB. 3HaYeHNE XUMHUHN IIpru OCBOCHUHU

npodeccuit TeXHUIECKOTO Mpoduiist MpodhecCUOHAIBHOTO 00pa30BaHusI.

JlabopaTtopubie onbiThl. 1.0mucanue BeHIeCTBA MOJIEKYJISIPHOTO U HEMOJEKYJISPHOTO

CTPOCHHUSI.

2. MOIIGJII/IpOBaHI/Ie XAMUYECKMX OOBEKTOB C IIOMOIIIBIO

IUIOCKOCTHBIX U OOBEMHBIX MOJIEIIEN.
IHocJie u3y4yeHnsi TeMbI CTYACHT JI0JI2KEH 3HATh:

1. TexHuky 0€30MMacHOCTH B KaOWHETE XUMUU
2. Metoapl TO3HAHUS B XUMUHU

IMocue H3YICHUA TEMbI CTYJACHT J0/I:KCH YMETD.

1. TlpaBuiabpHO 0OpaIaThCS C XUMUYECKHMMH BEIIECTBAMHU M 000PY/I0BAaHUEM, OKa3bIBATh
NEPBYIO OMOILb MOCTPAJABIINM OT HEYMEJIOro 0OpalleHHsl C BellleCTBaMu
MonenupoBaTh U MPOTHO3UPOBATh XUMUYECKHE ITPOLIECCHI

[IpuMeHsTh PU U3yYEHUH XUMUU Pa3HbIE METO/IbI TO3HAHUS

B okpyxarorieit cpenie Bectu cedst IKOJIOTHYECKH TPaMOTHO

OueHuBaTh pe3ynbTaT CBOEH IEATEIbHOCTH

BbIBIATH MPOOEIBI B 3HAHUAX U YMEHUSIX

N o g bk~ D

[TocTaBuTh MIepea coO0i HOBYIO 11€JTh



1. OBIIAA U HEOPTAHUYECKASA XUMUA

1.1. OcHOBHBIE NOHATHS U 3aKOHbI XUMHH

OcHoBHbIe NOHATHS XUMUH. BemectBo. AToM. Monekyna. XUMHYECKUH HJIEMEHT.
Amnnotponus. IIpocTeie U cioxHbIe BemiecTBa. KaueCTBEHHBIN M KOJMYECTBEHHBINM COCTaB
BEIIECTB. XUMHUYECKUE 3HAKU W (popmynbl. OTHOCHUTEIBHBICE AaTOMHAsT M MOJCKYJISIpHAS

Macchel. KoanuecTBo BCIICCTBA.

OcHoBHbBIE 3aKOHBI XMMHH. 3aKOH COXpaHCHHUA MacCCbl BCHICCTB. 3aKOH IIOCTOSHCTBaA

COCTaBa BEIIECTB MOJEKYJSIPHON CTPYKTYPhl. 3aKOH ABOTAJIPO U CJIEACTBUS UX HETO.

JemMoHcTpanuu. Mojenu aToMOB XMMHUYECKHX AJIEMEHTOB. Mozenu MOJEKYJ HPOCTBIX U
CJIIOXKHBIX BenlecTB (mapoctepkHeBble M Crroapra—bpurneda). Kosmekuuss mpocTeix u

CJIOKHBIX BCIHICCTB.

HpaKTqucxoe 3aHaTHe. lcnoibp30BaHHE 3aKOHA COXpaHCHHUA MACChbl BCIICCTB IIPpHU

HAIMCAaHUW YPABHEHUH XMUMHYECKUX PEAKIINI
IIpakTH4yeckoe 3ansitue. OCHOBHBIE IOHATUS XUMHUU

CamocrositeibHaa padora. [loHsATHE O XMMHUYECKOW TEXHOJIOTMH, OMOTEXHOJOTUH U

HAHOTCXHOJIOTHHN
IMocae N3YYCHHUA TEMbI CTYJACHT JO/I’)KCH 3HATD:

1. OcHOBHBIE XMMHUYECKHE TOHSATHUS: BEIIECTBO, MOJIEKYyJla, aTOM, XHUMHUYECKUU
AJIEMEHT, XUMUYECKUH 3HaK, XuMu4deckas hopMyna
2. OcHOBHbBIE 3aKOHbI XMMHMHU: 3aKOH COXPAHEHUS MACChl BEIICCTB, 3aKOH MMOCTOSTHCTBA

CoCTaBa B€UICCTB, 3aKOH ABora):[po
IMocae N3YYCHHUA TEMbI CTYACHT J0/I’)KCH YMETD:

1. Onpenensarh BaJ€HTHOCTh XUMUUYECKUX DJIEMEHTOB

2. IlpuMeHATh 3aKOH  COXpaHEHWS MAacChl BEIIECTB NPH HAMKUCAHUM YypPaBHEHUI
XAMUYECKUX PEAKIINHI

3. OcCymecTBIsATh  CAMOCTOSITEBHBIM  TOUCK  XMUMHUYECKOW  HHPOpMALUU  C
WCIIOJb30BAaHUEM PA3JIMYHBIX HMCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX M HAy4HO-

MONYJISIPHBIX ~W3JaHUM, KOMIBIOTEPHBIX ©0a3 JlaHHBIX, pecypcoB HMHTepHeTa);



HCIIOJIb30BATh KOMIIBIOTCPHBIC TCXHOJIOTUU JIA O6pa6OTKI/I " 1nepcaadun XUMHUYECKOM

uH(MOpMAaIUU U €€ MPEJCTABICHUS B Pa3IU4HbIX (GOpMaXx.

1.2. Ilepuoaunuecknii 3akon u [lepuoanyeckas cucreMa
xumMuuyeckux 3jeMenToB .. MeHnaesieeBa u cTpoeHue aTomMa

Ilepuoguvecknii 3axkon .. MenpgeaeeBa. Ortkpeitne .M. MeHneneeBbim

[Tepuoauyeckoro 3akoHa. [leproauueckuii 3akoH B popmynuporke J[.1. Menneneena.

[lepmonuueckass TabnMi@a XUMHYECKUX  DJIIEMEHTOB — Tpaduyueckoe OoTOoOpakeHue
MEPUOTNYECKOTO 3akoHa. CTpyKTypa MEpUOAMYECKOW TaONHIBl: TEpPHOIbl (Majlble H

OoJIbIIKE), TPYIIHI (TJIaBHAS U TOOOYHAs).

Crpoenune atroma u nepuoaudeckuii 3akod [{.1. MenageneeBa. AToM — CIIOKHas YaCTULIA.
SAnpo (IpOTOHBI U HEUTPOHBI) U ANEKTPOHHASI 000I0uKa. M30TONBL. CTpOEHHE 3IIEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB MaJbIX MEepUOJ0B. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX
000JI04eK aTOMOB 3JIEMEHTOB OOJIBIIUX MEPUOMAOB (MEPEeXOAHBIX ieMeHTOB). [loHsTue 00
opoutansx. S-, p- u 0-OpOutanu. DJIEKTPOHHBIC KOH(GUTYpAIlMd AaTOMOB XHMHYECKUX

DJICMCHTOB.

CoBpemeHHass GopMyIUpPOBKAa NEPUOAUUECKOTO 3aKOHA. 3JHAYEHHE MEPUOIUYECKOr0O 3aKOHA
Y TIEPUOIMYECKON CUCTEMBI XUMUUYECKHUX 3eMeHTOB JI.1. MenneneeBa st pa3BUTHUS HAYKU

1 TIOHUMAaHHS XUMHUYSCKON KapTHUHBI MHUpaA.

JdemoncTpanuu. Pazmuunbsie dopmbl [lepuoandeckoil CUCTEMBbI XUMHUYECKHX SJIEMEHTOB

J1.1. Menpeneena.
IIpakTH4yeckoe 3ansiTHe. 3aN0JHEHUE SHEPTETUYECKUX YpOBHEN y atoMoB I-1V nepuoaos

CamocrosiTe/ibHAas paﬁoTa. Hcnonb3oBaHue PadruOaKTHUBHBIX HM30TOIIOB B TCXHHUYCCKHX

Oeiaax
IMocae HU3YYCHUA TEMbI CTYACHT A0JI?)KCH 3HATD:

1. CoBpemeHnnyto hopmynupoBKy neproaudeckoro 3akona /.M. Menzaeneena
2. CTpyKTypy NepuoanyecKon Tadnuiibl xumudeckux snementoB .M. Menneneena
3. Crtpoenue aroma

4. 3nayenue nepuoauveckoro 3akona /.M. MenzaeneeBa 115l pa3BUTUS HAyKU

ITocae HU3YYCHUA TEMBI CTYACHT JO/I’KEH YMETD.



1. O0bsicHATH (U3MYECKUN CMBICT MOPAIKOBOTO HOMEpAa XMMHYECKOTO 3JIEMEHTA,
HOMeEpa Mepuoja, Homepa rpyrimsl B nepuoguueckou cucreme .M. Menaeneena

2. O0bsACHATH NPUYMHY M3MEHEHUS CBOMCTB B OJJHOM IIEPHUOAE M B OJHOW TIJIaBHOU
MOATPYIIIE AIEMEHTOB nepuoanyeckon cuctemsl .M. Menneneena

3. ®opMyJIHPOBaTh 3aIPOC HA HOBYIO MH(POPMAIIMIO O CTPOEHUH aTOMOB 3JIEMEHTOB

4. OcyumiecTBJSITh  CaMOCTOSITENIBHBIM ~ TOMCK  XUMHUYECKOM  uHpOpManud ¢
UCIIOJIb30BAHUEM DPA3JIMYHBIX HCTOYHUKOB (CHPABOYHBIX, HAYYHBIX W HAY4YHO-
NOMYJISIPHBIX ~M3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
UCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU I 00paObOTKU U Meperadll XUMUYECKOU

uH(OpMAaIUU U €€ MPEJCTABICHUS B Pa3IU4HbIX (OpMax.

1.3. Ctpoenue Bemecrsa

HNonnas xummnueckas cBsizb. KaTnoHsl, ux 00pa3oBaHue U3 aTOMOB B pe3yJibTaTe mpolecca
OKHUCJIEHUSl. AHMOHBI, NX 00pa30BaHHUE M3 aTOMOB B pe3yJbTaTe MpPOLEcca BOCCTAHOBIICHHUS.
HNonHasi CBsI3b, KaK CBSI3b MEXJY KaTHOHAMU U aHUOHAMHU 3a CUET DJIEKTPOCTATUYECKOIO
npuTsKeHus. oHHbIE KpHcTaluinueckue pemeTkd. CBOMCTBAa BEUIECTB C MOHHBIM THUIIOM

KPUCTAJUINYECKOU PEIIETKH.

KoBanentHasi xuMuuyeckas CcBsi3b. MexaHu3M o0O0Opa3oBaHMsI KOBAJEHTHOW CBA3U
(0OOMEHHBIN U JOHOPHO-AKIENITOPHBIN). DIEKTPOOTpUIIATeTbHOCTh. KOBasieHTHBIE MOJIsIpHas
Y HEMOJsIpHAs CBA3U. MOJNEKYJApHbIE U aTOMHbBIE KpHUCTauimyeckue pemetrku. CBoicTBa

BCIICCTB C MOJICKYJIIPHBIMHU U ATOMHBIMHU KPUCTATNIMICCKUMHU PCIHICTKAMMU.

MeTasinyeckasi cBsi3b. MeTtanueckas KpUCTANIMYCCKasA PCIICTKA W MCTAJUIMYCCKas

XUMH4YecKkasd CBiI3b. PU3NUECKUE CBOMCTBA METAJIJIOB.

ArperaTHLIe COCTOAHUA BeECTB MU BOJAOpPOJAHAsA CBA3b. TBCpI[OG, KHNIKOC H
F83006p213H0€ COCTOAHUA BCIICCTB. Hepexoz[ BCIICCTBA N3 OJHOI'0O arp€raTHoro COCTOAHHA B

npyroe. BogopoHas cBs3b.

Yucrteie Bemecrsa U cMecu. [lonsatue o cmecu BemecTB. | OMOreHHbIE U TETEPOTEHHBIC

CMECH.

Jucnepcuble cucremsbl. llonstue o paucnepcHoit cucteme. [lucnepcHas ¢a3za u
nucriepcuoHHas cpena. Knaccudukanus aucnepcHbIXx cucTeM. [loHsATHE O KOJUIOWIHBIX

CHCTCMaAX.



JdemoncTrpanuu. Mogenps KpUCTAUIMUECKOM PELIETKH XJjopuaa Hatpusa. Mogenu
KPUCTAJUIMYECKUX PENIeTOK anmasa, rpadura. OOpasibl pa3indHbIX JMCIEPCHBIX CHCTEM:
AMYJIBCUHM, CYCNEH3MM, al’po3osier, reneil u 3omeid. Koarymsamus. Cunepesuc. Dddekr

Tuamans.

Jlabopatopubie omnbITbl. [lpurortoBienue cycneH3un KkapOoHaTa Kalbllusd B BOJIE.
[Tomyuenne 3MynbCHUH MOTOPHOrO Macia. O3HaKOMJIEHHE CO CBOMCTBaAaMHU JUCHEPCHBIX

CHCTCM.

JlaGopaTopnasi paGora. l3roTtoBieHue Mojenaeld BEIIECTB M ONPEACICHUE BHJIOB

XUMUUYECKOU CBSA3U B HUX
CamocrosiTtenbHas padora. )Kuakre KpucTaibl
IHocsie u3y4yeHHs TeMbI CTYI€HT J0JI’KEH 3HATh:

1. Buasl XuMH4yecKkoii CBA3HU
2. Mexanu3m 00pa3oBaHus KOBAJIGHTHON M HOHHOM CBA3EH

3. Xumudaeckoe moHsATre JlucnepcHas cucrema
IHocJie u3yuyeHunst TeMbl CTYACHT J0JI2KEH YMETh:

1. Onpenenars BUIbl XUMUUECKOHN CBSI3U B BEILIECTBAX

2. IlpuBoauTh MpUMEpPHl Pa3INYHBIX TUCHEPCHBIX CHCTEM M OOBSICHSATH WX 3HAYCHHUE B
IIPUPOJIE U KU3HU YEIIOBEKA

3. OcymecTBIITh  CaMOCTOSITENBHBI  MOUCK  XMMHUYECKOW  WHPOpMaluu ¢
UCIIOJIb30BAHUEM DPA3JIMYHBIX HCTOYHUKOB (CHPABOYHBIX, HAYYHBIX W HAY4YHO-
HOMYJISIPHBIX ~M3JaHUM, KOMIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB HHTepHera);
UCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUU 11 00paOOTKH M Mepeiayu XMMUYECKOU

uH(OpMAIUU U €€ MPEJICTABICHUS B Pa3TUYHBIX (hOpMax.

1.4. Boga. PacTBOpbI. DJIeKTPOJIMTHYECKAS AUCCOIAAIIAS

Boaa. PacrBopbl. PacrBopenue. Bonma kak pactBopurenb. PacTBOpUMOCTH BEILIECTB.
HacebllieHHbIe, HEHACHIIEHHBIE, MEPECHIIIEHHbIE PACTBOPBI. 3aBUCUMOCTh PacTBOPUMOCTH

ra3oB, JKUJKOCTEH U TBEPbIX BEIIECTB OT PAa3IMUYHBIX (DAKTOPOB.



MaccoBasi 10Jis1 paCTBOPEHHOTO BEIIIECTBA.

3J'ICKTp0J'II/ITI/I‘IeCKaH AUCCOIHMAIIHNA. 9JI€KTpOJII/ITI>I )41 HCOJICKTPOJIUTEI.
QHCKTPOHHTI/I"ICCKaH Aucconuranmsi. MexaHu3MbI BHGKTpOHHTquCKOﬁ Aucconuran I
BCHICCTB C pPa3IMYHBIMA THUIIAMHU XUMHAYecKor cBs3u. CTeneHb BHCKTpOHHTH‘ICCKOﬁ
JUuCConralnym. CunbHble ®  cjalble QJICKTPOJIUTHEI. OCHOBHBIEC TOJOXKECHUS TCOPHUHN

BHGKTPOHHTquCKOﬁ Jucconuranuu. KI/ICJ'IOTBI, OCHOBAaHHA M COJIM KaK 3JICKTPOJUTEI.

demoncrpamun. PactBopuMocTh BemectB B Boge. OOpasibl  KPUCTAIIOTUIPATOB.

HcnbiTanre pacTBOPOB JIEKTPOIUTOB U HEAJIEKTPOIUTOB HA MIPEAMET AUCCOLUALINH.
JlabGopaTopHuasi padora Ne 2. [IpurotoBiieHrEe pacTBOPOB 3aJJaHHON KOHIIEHTpaIUU
IpakTnyeckoe 3ansitue. PactBopel. Teopus 3IEKTPOIUTUYECKON TUCCOLIMALINU
IIpakTu4yeckoe 3ansitue. Peakiiuu noHHOro ooOMeHa

IIpakTuyeckoe 3ansaTue. [ uaponus cosnei

CamocrosiTenbHas padora. [[pumeHeHne Boibl B TEXHUYECKUX IENSIX

IHocJie u3y4yeHnsi TeMbl CTYACHT JI0JI2K€H 3HATh:

1. Xumuueckue INOHATHUA: QJICKTPOJINTUYICCKAA Jucconuanusd, QJICKTPOJINT,
HCIOJICKTPOJINT, HOHbI, KATHOHBI

2. OCHOBHBIE MTOJIOKEHUS TCOpUHU BHGKTPOHHTHHCCKOﬁ Jucconuanmnmn
IMocae N3YYCHHUA TEMbI CTYACHT J0/I’)KCH YMETD:

1. CocTaBnsiTb ypaBHEHHS AUCCOIUAIIUUA KUCIIOT, COJIEH U OCHOBAHUM

2. IlucaTh peakniuu HOHHOTO OOMEHa

3. CucreMaTu3upoBarth, OLICHUBATH U aHAJIM3UPOBATH MOJTYYEHHYIO HH(POPMALIUIO

4. OCyuiecTBIsITh  CaMOCTOSITENIbHBIM ~ TIOMCK ~ XMMHYECKOW  MH(OpManumm ¢
UCIIOJIb30BAaHUEM PA3JIUYHBIX HCTOYHMKOB (CIPABOYHBIX, HAYyYHBIX M HAy4HO-
NOMYJISIPHBIX ~M3JaHUM, KOMIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB IHTepHeTa);
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUU 11 00pabOTKH U Mepelayu XUMUYECKOM

nH(OpPMAIUU U €€ MPEJICTABICHUS B PA3TUYHBIX (hOpMax.

1.5. Knaccuduxanusi HeOpraHm4eCKMx coeIMHeHNA U UX CBOICTBA



Kucsaotel U ux cBoiicTBa. KucinoTsl Kak 3JIeKTPOIUTHL, UX KJIACCU(PHUKAIUS 110 pa3InYHbIM
IIpU3HaKaM. XUMHUYECKHE CBOWCTBA KHCIOT B CBET€ TEOPUU DIIEKTPOJIUTHYECKOU
nuccouuanui. OCOOEHHOCTH B3aMMOJECHCTBUS KOHLEHTPUPOBAHHON CEpPHOM W a30THOM

KUCJIOT ¢ MeTajiimaMu. OCHOBHBIE CITOCOOBI IMOJIYUYCHM KUCJIOTHI.

OcHoBaHusi M uX cBoiictBa. OCHOBaHUS KaK OJJIEKTPOIMUTHI, MX KiaccuduKanus To
pa3IMYHBIM  TIpU3HAKaM. XHMHUYECKHE CBOMCTBA OCHOBAaHMM B CBETE TEOPHUH
ANEKTPOJUTUYECKON Auccounanvu. PasiiokeHue HEepacTBOPUMBIX B BOJIE OCHOBaHHM.

OCHOBHBIC CITOCOOBI IMOJIyUCHUA OCHOBAHUM.

Conmn m ux cpoiictBa. Conu kak 3eKTpoiauThl. CONau CpelHHE, KUCIIbIE U OCHOBHBIE.
XUMUYECKH CBOMICTBA COJIEM B CBETE TEOPUM DJIEKTPOJIUTHUECKON aucconuanui. CrnocoObl

IIOJIy4YEHUs COJIEH.
['unponus conen.

Oxcuapl u ux cBoiictBa. ConeoOpa3ymomue U HecosieoOpa3yromue okcuasl. OCHOBHBIC,
aM(pOTepHBIC U KHCIOTHBIC OKCHJIbI. 3aBUCUMOCTD XapaKTepa OKCHIA OT CTCIICHU OKUCIICHHS

00pa3yroniero ero Meramia. XuMU4eCKue CBOMCTBA OKCUIOB. [lomyueHne okcuoB.

JdemoncTpanuu. B3aumonencTBHE a30THOM MW KOHIUEHTPUPOBAHHOM CEPHOM KHUCIOT C
Metaiamu. ['openue docdopa u pactBopeHue mpoaykTa ropeHus B Boje. llomydenue u

CBOMCTBa aM(POTEPHOTO TUPOKCHUA.

JlaGopaTopHble onbIThl. VcnibiTaHWEe pacTBOPOB KUCIOT MHAUWKATOpaMu. B3anmonencTaue
METAJUIOB C KUCJIOTaMU. B3auMonencTBue KUCIOT ¢ OKCUAaMU METaioB. B3aumonencTeue

KHUCJIOT ¢ OCHOBaHUSIMH. B3anMoieficTBHE KUCIIOT C COJISIMHU.

HcnblTanne pacTBOPOB IIENOYEN HWHAMKATOpaMu. B3auMoaencTBHE MIEIOYEd C COJISIMH.

Paznoxenue HepacTBOPUMBIX OCHOBAHUU.

BzaumoperictBue coneil ¢ merauiaMd. B3anmogenctBue coliel aApyr ¢ apyrom. ['maposn3

COJIEU Pa3JIMYHOIO THUIIA.
IIpakTuyeckoe 3ansaTHe. [ eHeTHUECKAs CBSA3b MEXKAY KJIaCCAMU HEOPTaHUYECKUX BEILIECTB

CamocrositenbHass padora. Vcrnons3oBaHue CepHONW KUCIOTHI B MPOMBIIUIEHHOCTH. Efkue

ICJI04YH, UX UCIIOJIb30BAHHUEC B IIPOMBIIIJICHHOCTHU

IMocae U3YYCHHUSA TEMbI CTYACHT HOJIKCH 3HATD:



1. XuMu4ecKkue TMOHATHUA: OKCHUJIIbI, OCHOBAaHMS, KHUCJIOTBHI, COJH, THAPOJIU3 COJICH,
WHJIUKATOPbI

2. KHaCCI/I(bI/IKaHI/I}O 1 XMMHUYECKHE CBOMCTBA OKCHIOB, OCHOBaHHf’I, KHCJIOT U COJIeH
ITocae H3YICHUHA TEMBI CTYACHT T0JIXKCH YMETD.

1. CobmronaTh mpaBujia TEXHUKH 0€30MaCHOCTH IPH paboTe ¢ KUCIOTaMHU, IIeJIoYaMu 1
SJIOBUTHIMH BEIIECTBAMU B Ta0OpAaTOPUU, B OBITY, Ha MPOU3BOJICTBE

2. OmpenensaTh NPUHAAJICKHOCTh BEIIECTB K PAa3IMYHBIM KJIaccaM HEOPTaHUYECKUX
COeIMHEHUN

3. OcCymiecTBISATh  CaMOCTOATENBHBIM  TOWCK  XHMHYECKOW  uHpopMamuu ¢
HCIIOJIB30BaHUEM PA3JIMYHBIX HMCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX M HAy4HO-
MONYJISIPHBIX ~M3JaHUN, KOMIIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB MHuTepHera);
HCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTUM JI1 OOpabOTKU U Mepeauyd XUMHUECKON

uH(MOpMAIUU U €€ MPEJICTABICHUS B Pa3TUYHBIX (OpMax.

1.6. Xumunuyeckue peakuuu

Kiaaccupukanus XMMHYECKHX peakuui. Peakiium coeMHEeHMs, pa3ioKeHNs, 3aMELICHUS,
obmena. Karanutuueckue peakunu. OOpaTumbie 1 HeoOpaTUMble peakuuu. ['oMoreHHbie u
IeTEPOreHHbIE PEaKUHUU. ODK30TEPMUYECKHME W SHIAOTEPMUYECKHE pEaKUMH. TeraoBou

3¢ dexT xumMudeckux peakiuil. TepMoXuMHUeCKue YpaBHEHHUS.

OKucauTeIbHO-BOCCTAHOBUTEIbLHbIE Pe€aKIuu. Crenienb okuciieHus. OKUCIUTEIIL U
BOCCTAHOBJICHME. BoCCTaHOBUTEIIL U OKHCIICHUE. MeTOI[ QJICKTPOHHOI'O OajaHca JJIL

COCTaBJICHUA ypaBHCHI/If/'I OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ.

Ckopocts xuMuYecKuX peaknuil. [loHATHE O CKOPOCTM XUMHUYECKUX PEaKIIUM.
3aBUCUMOCTh CKOPOCTHM XHMHYECKHUX pEaKIMil OT pPa3jIudHbIX (AKTOPOB: MPUPOIBI
pearupyronmx BEIIECTB, UX KOHIIEHTPALMH, TEMIIEPATYPbI, TOBEPXHOCTH COMPUKOCHOBEHHUS

H HCIIOJIb30BAHUA KaTaJIN3aTOPOB.

O0paTuMocTh XUMHYecKHX peaknuil. OOpaTuMble U HEOOpAaTUMBbIE pEeaAKIMU. XUMHUYECKOE

PaBHOBCCHEC U CIOCOOBI €T0 CMCUICHMUA.

JdemoncTpamuu. [Ipumeps HEOOpaTUMBIX peakIuii, HAYIIMX ¢ 00pa30BaHHEM OCajKa, ra3a

WJIY BOJIbl. 3aBUCUMOCThH CKOPOCTH PEAKIIUU OT MPUPObI pEearupyronux BEIIECTB.



JlabopaTtopHbie onbIThl. Peaknus 3aMenieHUss MeIU JKEJIe30M B PACTBOPE MEIHOIO

KyIIopoca. PCaKHI/II/I, uaymue C O6p8.30BaHI/ICM ocCaJKa, ra3a UJn BOJBbI.

IIpakTuyeckoe 3ansitue. CKOPOCTh XMMHUYECKHX peakuuid. OOpaTUMOCTh XUMHUYECKUX

peaKuuil.

CamocrosiTesibHAs paﬁoTa. HpaKTI/I‘IeCKOC IMPUMCHCHHC JJICKTPOJIN3A. ["'anpBaHoOMmNIacTHKA.

["anpBanocTerus. PaguHupoBaHue BETHBHIX METAJIOB.
IHocie u3y4yeHus TeMbI CTYACHT JI0JI’KEH 3HATh:

1. Xumuyeckue NOHATHA: XUMHUYECKash pEaklUs, PEaKIMU COCIUHEHHUS, PEaKIUU
pa3lIoKEHUsI, peaKIMuu OOMEHA, pPEeaklMu 3aMelleHus, oOpaThuMble U HEOOpaTUMBbIC
peakuuyd, TOMOIE€HHbBIE W  TETEPOTCHHBIE  PEaKUUU, IK3OTEPMUUYECKHE U
SHAOTEPMUYECKHE  PEaKIUH, KATAJIMTUYECKUE  PEaKIUH, OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJbHBIE PEAKIIMH; KaTaau3aTop, BOCCTAHOBUTEIb, OKUCIUTENb, CTEIICHb
OKHCJICHUS, XUMUYECKOE PABHOBECUE

2. Ilpusnaku kmacCU(pUKAINU XUMAYECKUX PEaKIIUi

3. 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON PEAKIINH OT Pa3InIHBIX (PaKTOPOB

4. CrocoObI CMCHICHUA XUMHNYCCKOI'O paBHOBCCHA
ITocue N3YYCHUA TEMBI CTYACHT JO/I’KCH 3HATD:

1. I[IpumeHATH 3aKOH COXpPaHEGHHMs] MacChl BEIICCTB IPU HANMCAHUM YpPaBHEHUU
XAMHUYECKUX pPEeaKIui

2. YKa3bpIBaTh TUITBI XUMUYECKON PEAKITNN

3. OcCymecTBIATh  CAMOCTOSITEIBHBIM  TOMCK  XHUMUYECKOM  WHOOpMAUH  C
WCIIOJB30BaHUEM PA3JIMUYHBIX HMCTOYHUKOB (CIPABOYHBIX, HAYYHBIX M HAy4HO-
MONYJIIPHBIX W3JaHUN, KOMIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB MHTepHeTa);
HCIIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJOTHH JIJIT OOpaOOTKH U IMepeladyd XUMHIECCKON

uH(pOpMAaIUK U €€ MPEACTaBICHUS B Pa3IU4HbIX (POpMax.

1.7. MeTaJluIbl 1 HEMETAJLIIBI

Meranabl. OCOOEHHOCTM CTpPOEHUST aTOMOB U KpuCTauioB. Pu3nyeckue CBOWCTBA
metawioB. Kiaccudukanus MeTasioB MO pa3iMyHBIM MpH3HAKaM. XUMUYECKHE CBOWCTBA

METAJIIOB. DIEKTPOXUMHUUYECKUIN P HAIPSKEHU METAIIIOB.



OOmue crnocoObl monydeHus MertamwioB. [lonstue o meramnypruu. CruiaBbl 4YepHbBIE H

IOBCTHBIC.

Hemeranabl. OcobGeHHOCTH CTpoeHuss aroMoB. Hemetaiel — mMpocThie BEIIECTBA.
3aBUCHUMOCTh CBOWCTB TaJOr€HOB OT wuX mnoJioxkeHus B Ilepuoguueckoil cucreme.
OKHUCIUTENBHBIE W BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAJUIOB B 3aBHCUMOCTH OT HX

ITOJIOKCHHA B PAY SJICKTPOOTPULATCIIBHOCTH.

I[EMOHCTpaIII/Il/I. Komnekuus wMetamnoB. Kojekuus nHemeTaioB. Kosjiekius CTEKIIO.

Konnekuus 4yryH u crais.
JlaGopaTopnas padora Ne 3. [lonyuenue, coOupanue u oOHapyKEeHHE Ta30B.

JlabopaTtopnass padora Ne 4. PemieHue 3KCIEPUMEHTAIBHBIX 33Jad IO KypcCy

HCOPraHn4CCKasa XUMHA

CamocrositenbHass padora. CrnocoObl 3alIMThl METAIOB OT KOppo3uu. IIpousBoacTtBo

YyryHa U CTaju.
Ilocsie u3y4yeHus TEMbI CTYIEHT I0JI2KE€H 3HATh:

1. Crpoenue, pu3nvecKue M XUMHYECKHE CBOMCTBA METAIJIOB U HEMETAILJIOB

2. Poip meTamios B COBpCMCHHOf/’I TCXHHUKC
ITocue NU3YYCHUA TEMBI CTYACHT JOJ/I’)KEH YMETD.

1. Xapakrepu3oBaTb METAJIbl W HEMETAJUIBI MO MX IMOJIOKEHUIO B MEPUOAMYECKOMN
CUCTEME XMMHUUeCcKux 3yeMeHToB /.M. MenaeneeBa

2. IIpoBOAUTH SKCTIEPUMEHT MO TOTYUYEHHUIO, COOMpaHuio U 0OHapy)eHuto razoB O, Hy,
NH3

3. BBIMONHATH SKCIIEPUMEHT MO TOTYUYEHHUIO U PACIIO3HABAHUIO BEIECTB, OTHOCSIIUXCS
K pa3HbIM KJIaccaM HEOPTaHWYECKUX COeIMHEHUN

4. Vcnonp3oBaTh NpUOOpETEHHBbIE 3HAHUA JUISl OLIEHKH BIMSHUA XUMHYECKOTO
3arpsi3HEHUS]  OKPY)KAIoIIeW Cpeibl Ha OpraHu3M 4YelOBeKa W Jpyrue J>KUBBIC
OpPraHU3MBbl, OLIEHKHU KaueCTBa MUTHEBOM BOJBI M OTAEIbHBIX MUILIEBHIX MPOIYKTOB

5. OcymiecTBIATh  CAaMOCTOSITENBHBIM ~ TOUCK ~ XHUMHYECKOH  uHpoOpManuu ¢
UCTIONb30BAaHUEM PA3JMYHBIX HMCTOYHHKOB (CIPAaBOYHBIX, HAYYHBIX W HAYYHO-

MOMYJSIPHBIX M3JaHUW, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HWHTepHeTa);



HCIIO0JIb30BATh KOMIIBIOTCPHBIC TCXHOJIOIMHU JJIAA O6pa6OTKI/I " nepcaadun XUMHUYECKOMN

uH(pOpMAaIUK U €€ MPEJCTABICHUS B Pa3IU4HbIX (OpMaXx.

2. OPTAHUYECKASA XUMUA

2.1 OcHOBHBbIE IOHATHUA OPTAHUYECKOH XUMHH
U TeOpUsl CTPOEHHSI OPTAaHUYECKUX COeINHEeHNH

IIpeamer oprannyeckoil xumum. IlpupoaHble, HUCKYCCTBEHHbIE UM CHHTETHYECKHUE

OPraHU4YCCKUC BCUICCTBA. CpaBHCHI/Ie OpPraHUYCCKUX BCUICCTB C HCOPraHNYCCKUMMH.

BanentHocts. Xumudeckoe CTPOCHHUC KaK IMOPAAOK COCAHMHCHHA aTOMOB B MOJICKYJIBI 110

BaJICHTHOCTH.

Teopusi crpoenusi oprannyeckux coeauHenuii A.M. byriepoBa. OCHOBHBIE TTOJOXKEHUS
TEOPUU XUMHUYECKOTO cTpoeHus. 3omepuss u uzoMepbl. XuMudeckue GopMysibl U MOJETH

MOJICKYJ B OpT’ AHUYECKON XMMHUM.

KJ'IaCCI/l(l)I/IKa]_[I/Iﬂ OpPraHNY€CKuX BCEIIECTB. KJ’IaCCI/ICpI/IKaHI/IH BCHICCTB II0 CTPOCHUIO
YIJICPOOAHOI'O CKEJIICTAa WM HAJINYHUIO (bYHKI_II/IOHaJIBHBIX I'pYIIII. I'omosioru U romoJorus.

Hauama Homenkmatypsl IUPAC.

Kunaccudpukanusi peakumid B OpraHMdeckoil xumuM. Peaknunm mNpucOeIuHEHHS
(ruopupoBaHus, TaJOr€HUPOBAHUS, T'HAPOTAIOTCHUPOBAHUA, TuapaTanuu). Peakunn
OTILEIJIEHUsT  (IEruApUpOBaHMs, JETHJIPOrajJoreHUpoBaHus, JAeruaparauuu). Peakuuu

3aMelleHus. Peakuun nzomepusamuu.

JdemoncTpamuu. Mojieim MOJIEKYJI TOMOJIOTOB M U30MEPOB OPTAaHUYECKUX COCIMHCHUU.
JlabopaTopHblie onbIThI. M3roTOBIIEHHE MOIENIEH MOJIEKYJT OPTaHUYECKNX BEILIECTB.
IIpakTnueckoe 3anusaTue. Beenenne B oprannueckyro xumuio. Teopust A.M. bytieposa

CamocrositenbHass padora. CpaBHeHHe KiacCU(UKAIMM COCAMHEHUN M KilacCU(pUKALMU

peakuvii B OpraHu4eCcKOrM U HEOPraHMYeCKOW XUMUU
IHocJie u3yyeHus: TeMbI CTYACHT J0JI2KEH 3HATh:

1. Xumuveckue MOHATHSA: OpPraHUYECKUE BELIECTBA, CTPYKTypHas ¢opMyia, U30MEpHI,

U30MEpHs



2. OcHoBHbIe TIONIOkeHUS Teopun A.M. Bytieposa
IHocsie u3y4yeHus TeMbI CTYA€HT JA0JI2KEH YMeTh:

1. Tucathk cTpykTypHBIe (HOPMYJIIBI OPTaHUYECKUX COCTUHEHUHN (MeTaHa, ITaHa, MMPOIaH,
OyTaHa u Jip.)

2. [lenath apryMeHTHUPOBAHHBIC BBIBOJLI MO OCHOBHBIM TOJIOKEHHSIM Teopun A.M.
bytneposa

3. OcylecTBIITh  CaMOCTOSITENBHBI ~ TMOUCK  XMMHUYECKOM  uHPoOpManmuu ¢
UCIIOJIb30BAHUEM DPA3JIMYHbIX HCTOYHUKOB (CHpPABOYHBIX, HAYYHBIX U HAYYHO-
NOMYJSPHBIX HM3JaHW, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCII0JIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUU JIJIsi 00pabOTKH U Mepeladyu XUMUYECKOM

uH(OpMAIUU U €€ MPEJICTABICHUS B Pa3IUYHBIX (HOopMax.

2.2. YriieBogopoabl M UX IPUPOJAHbIC HCTOYHUKHU

AJIKaHbl. AJIKaHBI: TOMOJIOTMYECKUN psiA, H30MEpUS M HOMEHKJIATypa ajKaHOB.
XUMUYECKHE CBOMCTBa aJKaHOB (MeTaHa, 3TaHAa): TOPEHHE, 3aMEIICHHUE, pPa3I0KECHUE,

ACTUIPUPOBAHHC. HpI/IMeHeHI/IG aJIKaHOB HA OCHOBE CBOMCTB.

AJIKeHbI. OTUWJIEH, €ro IMoJydyeHue (ACTHAPUPOBAHMEM OTaHa, JCHOJUMEpU3aALUCH
NOJMATHIICHA). ['OMOJIOTHYECKUI psii, M30MEpHsi, HOMEHKIATypa aJIKEHOB. XHUMHUYECKHE
CBOMCTBa JTUJICHA: TOPEHHUE, KaUYeCTBEHHbIE peakiuu (oOeciBeYrMBaHUE OPOMHON BOJIBI U
pacTBopa NepMaHraHata Kajus), TUApaTanus, nojnumepusanus. [IpuMeHeHue sTuiieHa Ha

OCHOBE CBOMCTB.

JAuenbl n kayuyku. [IoHATHE O IHEHAX KAaK YIJIEBOJOPOAAX C ABYMS JIBOMHBIMU CBSA3SIMU.
ConpskeHHbIEe TUEeHbl. XMMHUYECKHE CBOMCTBA OyTaaueHa-1,3 u u3onpeHa: o0eclBEYNBaHHE
OpOMHOM BOJABI U TMOJUMEpHU3alMs B Kaydykd. HaTypanbHbIi U CUHTETHYECKHE Kay4dyKH.

Pesuna.

AJkuHBI. AueTwieH. XHUMHYECKHE CBOWCTBA alleTWICHA: TOpeHue, oO0eCIBEYMBAHUE
OpOMHOM BOJIBI, IPUCOSIMHECHHE XJIOPOBOAOPOAa U TuAparamnus. [I[pumeHenre aneTuieHa Ha

OCHOBE CBOMCTB. MeXKitacCoBast U30MEPUS C aJKaJUuCHAMMU.

Apenbl. benzon. XuMmuueckwe CBOWCTBa O€H30a: TOPEHHUE, PEAKIUU 3aMeIeHUs

(ramorenupoBaHue, HUTpoBaHue). [[pumeHeHne 6eH3051a HA OCHOBE CBOMCTB.



IIpupoaHble HMCTOYHMKHM YIJIeBOAOPOAOB. IIpupoaHbl ra3: coctaB, IPUMEHEHHE B

Ka4yeCTBE TOIUIMBA.
Hedts. CoctaB u nepepadbotka HeTu. [leperonka nedru. HedprenpoaykTsi.

JdemoncTpanun. ['opeHne MmeraHa, 3TuieHa, auetruieHa. OTHOLIEHHME METaHa, 3THIICHA,
alleTWiieHa W O€H30J1a K pacTBOpaM IMepMaHraHata kainuss u OpomHoil Boje. [lomyuenue
TWICHA pEeaKIMe NeruapaTaldyd 3TaHoJa, aleTUJIeHA — TUAPOJIU30M KapOuaa KaibIus.
Paznoxxenue kaydyyka TpU HarpeBaHWM, MWCHOBITAHUE TMPOAYKTOB pPAa3JIOKEHUS Ha
HenpenenbHocTh. Komteknus oOpas3iioB Hegptu u HepTenpoaykToB. Komneknus «KameHHbiit

YTOJIb ¥ IIPOAYKIHUA KOKCOXUMHUYCCKOTI'O ITPOU3BOACTBA».

JlabopaTtopHbie onbIThbl. O3HaKOMIIEHHE C KOJUIEKIMEH 00pa3loB HEPTH U MPOAYKTOB €€

nepepa60TKI/I. O3HaKOMJICHHE C KOHHGKHHGﬁ Kay4yKOB U 06pa3uaM1/1 PI3I[GJ]PIﬁ N3 PC3UHBI.
HpaKTI/I‘leCKOC JaHATHE. I/I3OM€pI/I$I N HOMCHKJIATYpPa aJIKaHOB

HpaKTqucxoe 3aHATHC. I/ISOMepI/IH N HOMCHKJIaTypa aJIKCHOB

HpaKTI/I‘leCKOC JaHATHE. I/I3OM€pI/I$I N HOMCHKJIATYpPa aJIKMHOB

HpaKTI/I‘leCKOC 3aHsATHE. | eHeTHYecKas CBI3b MCIKAY YIJIEBOAOpOJaMun

HpaKTH‘leCKOC 3aHATHE. CpaBHeHI/Ie CBOWMCTB U INIPUMCHCHUA IIPUPOAHOIO TIas3a H

MOMYTHBIX HEPTSIHBIX Ta30B

IIpakTuyeckoe 3ausatue. Hegts u ee nmepepabotka

JlabGoparopHnasi pabora Ne 5. [losryueHne MmeTaHa U U3y4eHUE €r0 CBOMCTB
JlaGoparopHast padora Ne 6. [loryueHue 3TueHa U U3y4EHUE €ro CBOMCTB
CamocrosiTesbHas padora. KokcoxuMuueckoe Mpou3BOJCTBO U €r0 MPOTYyKIIHS
Ilocsie u3yuyeHus TeMbI CTYIEHT I0JI2KE€H 3HATh:

1. XuMu4eckue MOHSATHSI: YIIIECBOIOPOIbI, TOMOJIOTH, TOMOJIOTHYSCKUHN PSJl, pPaJIKaIbI,
HOMEHKJIATypa, PEeKTU(UKAITMOHHAS TIEPETOHKA, KPEKUHT

2. Hecsatb popmys U AecsITh Ha3BaHUK MPEACTBHBIX YIIICBOJIOPOIOB U UX PAJTHKAJIOB

3. CtpoeHue, CBOWCTBA, TOJIyYCHHE W MPUMEHEHHE YTJICBOJOPOJOB: METaHa, dTHJICHA,
alleTHJICHA, OeH30I1a

4. CBoiicTBa, COCTaB, CIOCOOBI MepepadoTKu HepTH, TpUMEHEHNE HE(PTEIPOIYKTOB

IMocae U3YYCHHUSA TEMbI CTYACHT JOJKCH YMETD:



1. Ha3bIBaTh yriieBOJOpOAbl MO MEKIYHAPOAHOW U TPUBUAIBHON HOMEHKIIATYPE

2. IlonTBep:knaTh ypaBHEHUSIMH peakUUil XUMUYECKHE CBOICTBA U CIIOCOOBI MOJIy4YEHUs
BOKHEUIINX YIJIEBOJOPOJAOB

3. OuenuBath pOJb OPraHUYECKOM XMMHUU B Pa3BUTUU COBPEMEHHBIX TEXHOJOTHHA U
IIOJIy4EHHUE HOBBIX MaTepHUAIIOB

4. CBs3pIBaTh U3yUEHHBIN MaTepHall CO CBOCH MpoQecCHOHANBHOMN AeATeIbHOCTHIO

5. [lpuMmeHsTh TOMyYEHHBIE 3HAHUS 11 OE30MacHOTO OOpalleHHs C TOPIOYUMHU U
TOKCUYHBIMM BEIIECTBAMU

6. OcylecTBIATh  CAMOCTOSITENBbHBI  MOUCK  XMMHUYECKOW  uHPOpManuu ¢
UCIIOJIb30BAaHUEM PA3JIUYHBIX HCTOYHUKOB (CIPABOYHBIX, HAYYHBIX M HAy4HO-
HOMYJISIPHBIX M3JaHMUi, KOMIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB IHTepHeTa);
UCITI0JIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUU 11 0OpaOOTKH M MEepeaauyn XUMUYECKON

uH(MOpMAIUU U €€ MPEJICTABICHUS B Pa3TUYHBIX (OpMax.

2.3. Kucaopoacoaepxanue opraHudeckue coeJMHeHust

Cnuptbl. Ilonyuyenue »5taHona OpoXEHHMEM TIJIIOKO3bI M THUApaTalued ATUIICHA.
['uppokcunbpHas rpynna kKak (yHKOUoHanbHass. [loHsATHE O TpeneNbHbIX OJHOATOMHBIX
cnupTax. XHMHUYECKHE CBOMCTBA 3TAaHOJA: B3aUMOJICWCTBHE C HAaTpuUeM, OOpa3OBaHHE
IOPOCTBIX U CJIOXKHBIX 3(UPOB, OKUCICHHE B ajbaerui. [IpuMeHeHHe 3TaHONA HAa OCHOBE

CBOMCTB. AJIKOTOJIN3M, €TO MOCJIECACTBUS U TPEAYIPEKICHHUE.

['muueprH Kak nOpeacTaBUTEIb MHOIOATOMHBIX CHUPTOB. KauecTBeHHas peakuus Ha

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

®enon. dusnyeckue M XUMHYECKHE CBOICTBa (eHosna. B3zanMHOE BIMSHUE aTOMOB B
MoJieKyJie (eHoJa: B3aMMOJIEHCTBHE C THUAPOKCHIOM HATpHUsl M a30THOW KHCJIOTOM.

[Tpumenenue ¢peHona Ha OCHOBE CBOMCTB.

Aabaeruapl. [lonarue 00 anpaerugax. AJbAETUIIHAS Tpynna Kak (QyHKIHMOHAJIbHAS.
dopManbIETUI U €ro CBOMCTBA: OKUCIECHHE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJICHHE
B COOTBETCTBYIOIIUWK cnupT. llomydeHue anpaerujioB OKHUCIEHHEM COOTBETCTBYIOIIUX

criupToB. [I[puMeHnenue popmanbaeruia Ha OCHOBE €T0 CBOMCTB.

Kap6onoBbie kuciaorhl. [lorstue o kapOoHOBBIX KucioTax. KapOokcuiapHas rpymnma Kak

byHKUHOHATBHAS. ['OMOIOrMUECKU psJl NPeaeabHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.



[Tomyuenne KapOOHOBBIX KHCJIOT OKUCICHHEM albJEruI0B. XHUMHUYECKHE CBOMCTBA
YKCYCHOM KHCJOTBHL: OOIIKME CBOICTBA C MUHEPAJbHBIMM KHUCIOTAMM W peaKuus
srepupukanuy. IIpuMeHeHne ykCycHOM KHCIIOTBI Ha OCHOBE CBOWCTB. Briciime »upHbIe

KHMCJIOTHI HA ITPUMEpE MaJIbMUTUHOBOM U CTEAPUHOBOM.

Caoxubie 3¢upbl u xupbl. [logyueHue cioXHBIX 3(QUPOB peakiueil sTepuduKainu.
Crnoxupie 3Gupsl B MPUPOJE, WX 3HaUYeHHE. [IpuMeHeHue CIOXKHBIX 3()UPOB HA OCHOBE

CBOWCTB.

Kupel kak crnoxssie 3dupbl. Knaccubukamus xupoB. XUMHUYECKHE CBOMCTBA >KHUPOB:

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

YraeBoabl. YrneBoabl, HX Kiaccudukanus: MoHocaxapuabl (TJIH0Ko3a, (pykTosa),

Jucaxapu/ibl (caxapo3a) U MoJIucaxapubl (Kpaxmall U IeJUTI0103a).

['moko3a — BEIIECTBO € JIBOWCTBEHHOW (DYHKUMEH — ajdbAErHIOCHUPT. XUMHUYECKUE
CBOICTBa IJIIOKO3bl: OKHUCIICHHE B TJIIOKOHOBYIO KHCJOTY, BOCCTAaHOBJIEHHUE B COpOMT,

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

3HaYCHUE YIJIEBOJIOB B JKMBOW IMPUPOAE M KU3HU uenoBeka. [loHsATHE O peakuusx
MOJIMKOHJEHCAlMM M THIPOJM3a Ha IMPUMEpPE B3aWMOIIPEBPAIICHUM: TIIIOKO3a —>

IMoJincaxapu/.

Jemoncrpanun. OkxucieHne cnupra B anpaeruia. KadyecTBeHHblE peakuuM  Ha
MHOTOAaTOMHBIE€ CIIUPTHL. PacTBOpUMOCTh (PeHOJIa B BOJIE MPU OOBIUHON TemrepaTtype U Ipu
HarpeBaHuu. KauectBeHHble peakiu Ha ¢eHoll. Peakuus cepeOpsHOTo 3epKaja anbJIerui0B
U TIIOKO3bl. OKHCIIEHHE albJIETU0B W TIIFOKO3bl B KHCIOTY C IOMOINBIO THAPOKCUIA

meu(ll). KauectBennas peaknus Ha kpaxmai. Komnekius 23pupHbIX Macel.

JlabopaTopHbie omnbIThl. PacTBopeHWE TriulepUHA B BOJIE W B3aUMOJECHCTBUE C
ruapokcusiom meau(ll). CeoiicTBa ykCycHOM KUCTOTHI, OOLIUE CO CBOMCTBAMU MUHEPAIbHBIX
KUCJIOT. JlOKa3aTelbCTBO HEMPEAEIBHOIO XapakTepa >XUAKOro xupa. BzaumopaencTtBue

TJIFOKO3bI M caxapo3sl ¢ ruapokcuiom meau(ll). KauectBennas peakuus Ha Kpaxmad.
JlaGopaTopnas padora Ne 7. [Tonyuenue riumueparta meau (11)

JlabopaTopHnasi padora Ne 8. [lonyueHne u XUMUYECKHUE CBOICTBA ajlbJErU0B
JlaGopaTopHnasi padora Ne 9. NccrnenoBanre XMMUYECKUX CBOMCTB KapOOHOBBIX KUCIOT

JlaGopaTopHasi pabora Ne 10. Penenue sxcriepuMeHTaIbHbBIX 33/1a4 M0 TEME « Y TJI€BOIbDY



IIpakTuyeckoe 3ansaTue. Croxusie 3pupsl. Kupbl

HpaKTI/I‘IeCKOC 3aHaTHe. VccienoBanue CTPOCHUA, CBOMCTB U IMPUMCHCHUA YTIJICBOA0B

CamocrositeibHass padora. [lonstue o keroHax Ha npumepe arertoHa. [IpuMeHnenue

ali€TOHA B TCXHUKC U ITPOMBINIJIICHHOCTH

IMocue H3YICHUHA TEMbI CTYJACHT H0JI7K€H 3HATD:

1.

XumMnyeckue MOHATUS: (QYHKIIMOHAIBHAS Tpynma, KapOOHWIbHAS TPyIIa,
KapOOKCWIbHAs IPYIINa, peakius dTepupukauu

®opMynny u o0nacTM NpPUMEHEHWS MeETaHoJla, H3TaHojJa,  METaHajs, JTaHas,
mmnepuHa, (QeHosla, MypaBRMHOM W YKCYCHOM KHCIJIOT, NaJIbMUTHHOBOW U

CTeapI/IHOBOI?I KHCJIOT, T'JIFOKO3bI, CaXapO3bl, KpaxmMajld 1 HCIIIIOJI03bI

3. Knaccudukanuro, crpoeHue, CBOMCTBA U MOJIyYSHUE CIIUPTOB, albICTHIOB, (EHOIIa,

ITo
1.
2.

KapOOHOBBIX KUCJIOT, CIIOXKHBIX 3()UPOB, YIIIEBOI0OB
SnoBuToe AeicTBUE CIUPTOB (METAHOJIA M 3TAaHOJA), aJIbJIETHIOB, (PEHOIA, YKCYCHOM
KHCJIOTHI HA OPTraHU3M Y€JI0BEKa

CnocoObI nepepadOTKH )KUPOB B TEXHUKE

cJie M3y4YeHHMS TeMbI CTYJACHT J0JIKEeH YMeTh:

HaspiBaTh BeniecTBa 1o MexX1yHapOIHOW U TPUBHAIILHOM HOMEHKIIATYPE

OOBsICHATH BIUsIHUE (DYHKIIMOHAIBHOM IPYMNIbl HA XMMUYECKUE CBOMCTBA BEILIECTBA
ONBITHBIM IyTEM JIOKa3blBaThb NPUHAUIEKHOCTh BEIIECTBA K JTaHHOMY KJaccy
OPraHUYECKUX COCIUHECHUM

CBs13bIBaTh U3yUYEHHBIN MaTEpHUaIl CO CBOEH MPOPECCHOHANBHON JESTENBHOCThIO
CucreMaTH3UpOBaTh, OLIEHUBATH U AHAJIM3UPOBATH MOJIYUEHHYIO HH(POPMALUIO
OcCylecTBIATh CAMOCTOSITENIbHBIM MOUCK XUMUYECKOM HHPOPMAIH C UCIIOJIB30BaHUEM
Pa3IMYHBIX HMCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAY4YHO-NONYJSAPHBIX HU3JaHUMH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCMIONb30BaTh KOMIBIOTEPHbBIE
TEXHOJOTUU I OOpabOTKM M mepeJadyd XUMHYECKOW HHpopMauuu U  ee

NPEeICTaBIICHUS B pa3JIMYHBIX (hopmax.

2.4. A3zoTcoaep:xamue opranndeckue coequnenus. Ioaumepnbl



AMunbl. Ilonstne 00 amuHax. AnudaTHUecKHe amHuHbL, UX Kilaccuukamus u
HOMEHKJIaTypa. AHWINH, KaK OpraHudeckoe ocHoBaHue. Ilomyuenue aHwimHa U3

HI/ITpO6eH30J'Ia. HpI/IMCHCHI/Ie aQHWJIMHA HA OCHOBE CBOMCTB.

AMHMHOKHMCJIOTbI. AMUHOKHUCIOTHl Kak am¢oTepHble NU(YHKINOHAIBHBIE OpPraHUYECKUe
coeauHeHns. XHMMHUYECKHE CBOMCTBA AMHMHOKHUCIIOT: B3aMMOJIEUCTBUE CO ILIEI0YaMy,
KHCIIOTaMU M Jpyr c Jpyrom (peakuusi mnonukoHaeHcauuu). llentunHas cBs3p U

IOJIUIICIITUABI. HpI/IMeHeHI/IC aMUHOKMCJIOT Ha OCHOBE CBOMCTB.

beaku. IlepBuyHasi, BTOpUYHAs, TpPETUYHAS CTPYKTYpbl O€IKOB. XMMHYECKHE CBOWCTBA
OENKOB: TOpEHWE, JCHATypalus, TUAPOJN3, BETHBIC peakinuu. bruonormdeckue QyHKIUN

OEJIKOB.
IHoaumepsnl. benku u monmcaxapuibl Kak OMOTIOJIUMEDHI.

[Tnactmaccel. IlonydeHue mNOJUMEPOB peaklUed MOJUMEpPU3AlUA U TOJUKOHJICHCAIUH.

TGpMOHHaCTI/ILIHBIG U TCPMOPCAKTUBHBIC I1IJIACTMACCHI. HpeI[CTaBI/ITeHI/I IjracTtMacc.

Bonokna, wux knaccupukamus. Ilonmydyenne BosIoKOH. OTAenbHbIE MPEACTABUTENH

XUMHUYCCKHUX BOJIOKOH.

JdeMoncTrpauuu. B3auMojelicTBHE aMMUaka M aHWIMHA C COJISIHOM KHCIJIOTOW. Peakums
aHWIMHA ¢ OpoMHOI BOJOM. JlokazatenbcTBO HAMUKS (DYHKIIMOHAIBHBIX TPYII B pacTBOpax
aMUHOKUCIIOT. PacTtBopenne m ocaxieHue OenkoB. L[BeTHple peakuum OenkoB. ['opeHwme

NTUYBETO TIEpa U MIEPCTIHON HUTH.

JlabGopaTopHblie onbIThl. PacTBOpeHue 6enkoB B Bojie. OOHapy)eHHe OETKOB B MOJIOKE U B
MsiCHOM OynboHe. JleHaryparusi pacTBopa Oeika KypHUHOTO siIla CIUPTOM, PacTBOPAMH

COJIEM TSKENBIX METAIJIOB U ITPU HAIPEBAHUH.

IIpakTnueckoe 3aHsitue. CpaBHEHUE CTPOCHUS U XMUMHUYECKHX CBOMCTB MPEAEIbHBIX H

apoOMaTHYECKUX aMHHOB
IIpakTuyeckoe 3ansitue. [Inactmaccel

HpaRanecxoe 3aHfATHEe. ['ecHeTuueckas CBS3b MCXKIY KIIaCCaMH  OPraHUYCCKHX

COE€IMHEHUU
JlaGopaTopHnasi padora Ne 11. CpoiicTBa 6eKOB

JlaGopaTopnas pabora Ne 12. PacniozHaBaHue 1mjiacTMace



JlabopaTtopHast pad6ora Ne 13. Pacnio3HaBaHH€ BOJIOKOH

JlaGoparopnasi pabGora Ne 14. PemieHue SKCEpUMEHTAIBHBIX 33Ja4 HA pPAaclO3HABAHUE

OPraHUYCCKUX COCI[I/IHCHI/Iﬁ

Hrorosas KOHTPOJIbHasA paﬁoTa Mo Kypcy OpFaHH‘leCCKOﬁ XUMHUH.

CamocrosiTesibHAs pa60Ta. HCOPFaHI/I‘-ICCKHC U OPraHUYCCKUC BCUICCTBA, IMPUMCHSICMBI B

BBEIOpaHHOU TIpodeccum.

IMocue H3YICHUA TEMbBI CTYJACHT T0JI:KCH 3HATD:

1.

SAnoBUTOE NEWCTBHE AaHWIMHA HA OPraHU3M 4YEJIOBEKA, TEXHUKY O€30MacCHOCTH IpHU
paboTe C aHUIIMHOM U €r0 KPACUTEISIMU

bronornyeckyto poiab aMHHOKUCIOT W OEJIKOB

Baxkneimux npeacraBuTenell KayuykoB, IJIACTMAcC, XUMUYECKUX BOJIOKOH U 001acTu

X IIPUMCHCHUS

IMocue H3YICHUA TEMbI CTYJACHT J0/I:KCH YMETD.

1.

OOBSICHATH 3aBUCUMOCTh XUMUYECKUX CBOWCTB aMHUHOB M @MUHOKHUCIIOT OT CTPOEHUS
UX MOJIEKYJI

OnBITHBIM ITyTEM PACIIO3HABATH IIACTMACCHI, XUMHUYECKUE BOJIOKHA, OEI0K
CBsi3pIBaTh U3YYEHHBIN MaTepuai co CBoel MpodhecCHOHATBHOM 1eATENbHOCTHIO
ApryMeHTHpOBaHHO JOKa3blBaThb HEOOXOJUMOCTb HCIOJIb30BAaHUS MOJUMEPOB Kak
BTOPCBIPHE I U3YUYECHUS DKOJOTHH OKPYKAIOIIEN CPeIbl

OcCylIecTBIATh ~ CaMOCTOSITENIBHBIM ~ MOMCK  XMMHUYECKOW  MHpopManmuu ¢
UCIIOJIb30BAHUEM DPA3JMYHBIX HCTOYHUKOB (CHPABOYHBIX, HAYYHBIX W HAY4YHO-
HOMYJISIPHBIX ~M3JaHUM, KOMIBIOTEPHBIX 0a3 JdaHHBIX, pecypcoB HHTepHeTa);
UCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU I 00pabOTKU U Mepeladll XUMUYECKOU

uH(pOpMAIUU U €€ MPEJCTABICHUS B Pa3IU4HbIX (OpMaX.



TEMATHYECKOE IINTAHUPOBAHHUE

Texnuveckuii npopuiib NnpogeccHOHAIBLHOI0 00pa30BaHUS

[Ipn peanuzanuu coaepx aHus 00IIE0O0pa30BATEIBHON YYEOHOW JUCHUTITUHBI
«Xumus» B nipenenax ocoeruss OIIOII CIIO na 6a3e ocHOBHOTO 00IIero 0Opa3oBaHUs C
noiyueHuem cpeanero oodmero odpazoanus (IIIIKPC) makcumanbHas ydeOHas Harpyska

00yYaroIINXCS COCTaBJISICT:

 no mpodeccuu IIIIKPC 18.01.26 «Anmaparuuk-onepaTtop HePTEXUMUUYECKOTO
MPOU3BOJICTBAY» TEXHUYECKOTro Mpoduis mpodeccuoHaIbHOro oopasoBaHus —172 yvaca, u3
HUX ayauTopHas (oOs3aTenpHasi) Harpyska oOydaroluxcs, BKJIIoUas Ja00paTOpHbIE OIMBITHI
U TpakTHYeCKue 3aHsThs, — 114 dYacoB; BHeayIUTOpHAs CaMOCTOsITENbHAs paboTa

CTyJICHTOB — 58 4acoB.

TEMATHUYECKHUM TJIAH

Bun yye0Hoii padoThI KonuyecTBo yacos




AynurtopHble 3ansaTus. Coaep:xanue o0y4eHns

IIpodeccus INIKPC

Beenenne 2
1. O0mas 1 HeopraHn4yecKasi XHMHUsl 36
1.1. OCHOBHEIE MMOHSTHS U 3aKOHBI 4
1.2. lepunomudaeckuii 3akoH u [lepronudeckas cucrema 4
XUMUYECKHX 351eMeHToB /1. Y. MenzaeneeBa u cTpoeHre aToMa
1.3. Crpoenue BemecTBa 6
1.4. Boma. PacTBOpEL. DNEKTpONUTHYECKAS TUCCOIHALINS 8
1.5. Knmaccugukaryst HeOpraHUIeCKUX COCTUHECHUH 1 UX 4
CBOMCTBA
1.6. Xumuueckue peakiuu 3
1.7. MeTaiiabl 1 HEMETAJIIbI 7
2. OpraHuyeckasi Xumust 76
2.1. OCHOBHBIE IOHATHS OPTaHUYECKON XUMUU U TEOPHS 2
CTPOEHMS OPraHUYECKUX COETMHEHU I
2.2. YrieBoaopoabl U UX MPUPOJHbIE UCTOYHUKH 12 9 31
2.3. Kucnopoaconepkaiue opraHnIecKue COeIHHEHIS 19
2.4. Azotcoaepxalue oprannyeckue coequHenus. [lonumepsl 24
Hroro 171
BHeayauTopHasi camocTosiTeibHas1 padoTa

IToaroToBka BRICTYIUICHUH 110 3a1aHHBIM TEMaM, J0KJIa0B, 86
pedepaToB, 3cce, HHANBUAYATLHOTO IPOCKTA C UCIIOJIB30BAHUEM
MHGOPMAIIMOHHBIX TEXHOJOTHH U Jp.

IIpomescymounan ammecmayus 6 popme IK3ameHna
Bcero 257




XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM JESATEJbHOCTHU CTYJIEHTOB

Copep:xanue o0y4eHns

XapaKTepI/ICTHKa OCHOBHBIX BU/IOB A€ATECIBbHOCTH CTYACHTOB

(Ha ypoBHe y4eOHBIX JelicTBHIT)

Ba:knelmue XuMu4ecKue
MOHATHS

YMeHue naBaTh ONpEACICHHE M ONEPHUPOBATh CIEAYIOUIMMH XHMHYECKUMH MOHATHSIMHU:
BEIIECTBO, XUMMYECKHH D3JEMEHT, aToOM, MOJIEKyJla, OTHOCUTEIbHbIE AaTOMHas H
MOJIEKYJISIDHAas ~ Macchl,  HOH, AITIOTPOIIHS, W30TOIIHI, XMUMHYECKass  CBS3b,
3IEKTPOOTPHUIATEIFHOCTh, BAJIEHTHOCTh, CTENEHb OKHCICHHSA, MOJIb, MOJISIpHas Macca,
MOJISIDHBIH 00BEM Ta3000pa3HbIX BEIIECTB, BELIECTBA MOJIEKYJSPHOTO U HEMOJIEKYISPHOTO
CTPOEHUS, PACTBOPBI, JJEKTPOIUT U HEIIEKTPOIUT, HIIEKTPOIUTHUECKAs JUCCOLMALMS,
OKHCIIHTEIh W BOCCTAHOBHTENb, OKHCICHHE W BOCCTAHOBJICHHE, TEIUIOBOU A((HEKT peakium,
CKOPOCTh XUMHYECKOW PpEeaKINH, KaTaji3, XMMHUYECKOE PaBHOBECHE, YIJICPOIHBIA CKeIeT,




Conep:xanue 00y4eHust

XapaKTepMCTmca OCHOBHBIX BU/IOB 1€AITCJIbHOCTHU CTYACHTOB

(Ha ypoBHe y4eOHBIX JeiiCTBUIl)

(yHKIMOHANbHAs TPYIITA, ©30MEPHsI, TOMOJIOTHUS

OcHOBHBIE 3aKOHBI XHMHH

(DOpMyJ'II/IPOBaHI/Ie 3aKOHOB COXPAaHCHHSA MACChl BEIICCTB U MMOCTOAHCTBA COCTaBa BEILIECTB.

VYcTaHOBKAa NPUYMHHO-CIEACTBEHHOM CBSA3M MEXIy COACp)KaHHEM JSTHUX 3aKOHOB M
HalMCaHWEM XUMHYECKUX (POPMYIT U ypaBHEHHUI.

YcTaHOBKA SBOJIOIUOHHON CYIIHOCTH MEHCICEBCKONH M COBpPEMEHHOH (HOpMYIHpPOBOK
nepuoguueckoro 3akona J[. . Menneneena.

OOBpsicHeHHE (U3MYECKOTO CMBICTAa CHMBOJHMKH IEPHOINICCKON TaONUIBI XUMIYECKUX
anemeHtoB J[. M. MeHnzneneeBa (HOMEpOB 3J€MEHTa, IepUOJa, TPYIIBI) U yCTaHOBKA
MIPUYNHHO-CIICAICTBEHHON CBSA3HM MEX/Iy CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMU MU3MEHEHUS
CBOMCTB 3JIEMEHTOB 1 00Pa30BaHHBIX UMM BELIECTB B EPHOAAX U IPYIIIAX.

XapaKTepuCTHKa 3JEMEHTOB MaJlBIX M OONBIIMX TIIEPHOAOB II0 WX IOJNIOKEHHIO B
Ilepuoguueckoii cucreme /1. 1. Menneneesa

OcHoBHbBIE TEOpUU XUMHHA

VYcTaHOBKa 3aBHCHMOCTH CBOMCTB XMMHYECKHX BEIECTB OT CTPOCHUS aTOMOB OOPa3yIOIINX
HX XMMHUYECKHX 3JIEMEHTOB.

XapaKTepI/ICTI/IKa BOXHEHUININX THIOB XHMHYCCKHMX CBSI3¢M M OTHOCHUTCIBHOCTH JTOH
THUIIOJIOTUH.

OObBsiICHEHHE 3aBUCUMOCTH CBOMCTB BCHICCTB OT MX COCTaBa M CTPOCHUA KPUCTAITIUMYCCKUX
PEUICTOK.

DopMyIUpPOBKa OCHOBHBIX IOJOXEHUM TEOpUU 3JIEKTPOJUTHUYECKOH AMCCOLUMALMM U
XapaKTepUCTHKAa B CBETE OSTOM TEOPUM CBOMCTB OCHOBHBIX KJIacCOB HEOPTaHUYECKUX
COCJIMHEHUM.

@OopMyJIUPOBKAa OCHOBHBIX IIOJOKEHUH TEOPUH XMMHYECKOTO CTPOEHHUS OpraHU4YEeCKUX
COCMHEHUN W XapaKTepUCTUKAa B CBETE€ 3TOM TEOPUU CBOWCTB OCHOBHBIX KJIAcCOB
OpPraHUYECKHUX COEAUHEHUN

BaskHelilue BelecTBa

U MaTepUuaJIbl

XapakTepuCTHKa COCTaBa, CTPOEHMS, CBOWCTB, MOJYYCHHS W IPUMEHEHHS BaKHEHIINX
vetamuioB (IA u II A rpymm, amroMuHUs, jkele3a, a B €CTECTBEHHO-HAYYHOM Mpoduiie U
HEKOTOPBIX d-2JIEMEHTOB) U UX COETMHEHHIA.

XapaKTepUCTUKa COCTaBa, CTPOCHUS, CBOMCTB, IIONYYEHUS M IPUMEHEHUS BaXKHEMIIUX
HemetawioB (VIII A, VIIA, VIA rpynn, a Takxke a3ora u ¢ocdopa, yriaepoaa U KpeMHUs,
BOJIOPO/IA) U MX COCAMHEHUI.

XapaKTepI/ICTI/IKa COCTaBa, CTPOCHUH, CBOﬁCTB, MOJy4YeHUus1 H MPHUMCHCHUA BaKHCHIIIMX
KJIaCCOB YIJIEBOAOPOJA0B (aJ'IKaHOB, OUKJIOAJIKAaHOB, aJIKCHOB, aJIKWHOB, apeHOB) n Hux
HanboJiee 3HAYMMBIX B Hap0ﬂHOX03HﬁCTBeHHOM IJIaHE HpeI[CTaBI/ITeHeﬁ.

AHaJIOTHYHAS XapAKTEPUCTHKA BAXHEUIINX MPEJACTABUTEIICH NPYTUX KJIACCOB OPraHHMYCCKHX
COCJMHEHHI: METaHOJa M OTaHOJA, CIOXKHBIX 3()HUPOB, KHUPOB, MBUI, AIbICTHUIOB
(popmanbrernoB W aneTanbAeruaa), KeTOHOB (ameToHa), KapOOHOBBIX KHCIOT (YKCYCHOU
KUCJIOTBI, JUII €CTECTBEHHO-HAYYHOI'O HPOQUIIS MPEICTABUTEICH APYrUX KIaCcCOB KHCIIOT),
MOHOCaxapuIoB (TJIOKO3BI), IHCAaXapHIOB (caxapo3bl), MOJHCaXxapHIoB (Kpaxmajia u
LEJUTEOJIO3BI), AaHHJIMHA, AMHHOKHUCIIOT, OCITKOB, UCKYCCTBCHHBIX U CHHTETUYCCKUX BOJIOKOH,
Kay4yKOB, TIACTMACC

XUMHYECKHH A3BIK

H CHMBOJIMKA

Hcnons3oBanue B yqe6H0171 u HpO(i)eCCHOHaJIBHOﬁ JACATCIBbHOCTH XUMHUYCCKHUX TEPMUHOB U
CHUMBOJIMKHU.

HaszBanue u3y4eHHBIX BEIIECTB [0 TPUBUAIBLHON WM MEXIyHapOJHON HOMEHKIAType U
OTpaXKEHHE COCTAaBA dTUX COCIMHEHUH C MMOMOIILI0 XUMHUECKUX POPMYII.

OTpakeHHe XMMHUYIECKHUX IIPOLIECCOB C TOMOIIBIO0 YPAaBHEHNH XUMHYECKUX PEAKIIUil

XuMuuyecKkue peakuuu

OOBsiCHEHNE CYIIHOCTH XMMHYECKUX IporieccoB. Kiaccupukanms XUMHUUECKUX peaknuid 1o
Pa3IMYHBIM TPU3HAKAM: YHCIY W COCTaBy NPOIYKTOB M PEAreHTOB, TEILIOBOMY 3(PQEKTy,
HarpasJeHuIo, (a3e, HATMIMIO KaTaIu3aTopa, N3MEHEHHIO CTETICHEH OKHCIICHUS JIEMEHTOB,




Conep:xanue 00y4eHust

XapaKTepMCTmca OCHOBHBIX BU/IOB 1€AITCJIbHOCTHU CTYACHTOB

(Ha ypoBHe y4eOHBIX JeiiCTBUIl)

00pa3yIoIuX BeIIecTBa.

YcraHoBKa MPU3HAKOB OOIIEro M Pa3iMyHOTO B TUIIOJIOTHH PEakUWil AJsi HEOpraHMYeCcKoi 1
OpraHUYECKON XUMUHU.

Knaccudumukanuss BEmecTB M MPOIECCOB C TOYKH 3PEHHUS] OKHCIICHHSA-BOCCTAHOBJICHHUSL.
CocraBneHne ypaBHEHHH peaknuii ¢ TOMOIIBIO METO/a 3JIEKTPOHHOTO OanaHca.

OOBsICHEHHE 3aBUCHMOCTHU CKOpPOCTH XAMHYISCKOMN peakou M II0JIOKEHUSA XHUMHYECKOTO
PaBHOBECHU OT pa3IMYHBIX (baKTOpOB

XumMuueckuii IKCHIEPUMEHT

BbImosiHeHHEe XUMUYECKOTO OKCIEPUMEHTA B IMOJHOM COOTBETCTBUH C MpaBHJIAMHU
0€30MacHOCTH.

Ha6mo,ueHHe, (bHKcaHI/IH 1 OMMUCAaHUE PE3YJILTATOB IMPOBEACHHOI'O 3KCIICPUMEHTA

Xumnyeckasa nHGopManus

[IpoBeneHne CaMOCTOSATENBLHOTO MOWCKA XUMHYECKOW HH(GOPMAIMKM C HCIOJIb30BAaHHEM
pa3MYHBIX HCTOYHHMKOB (HAYYHO-TIOMYJIIPHBIX H3JaHUH, KOMITBIOTEPHBIX 0a3 [aHHBIX,
pecypcoB MHTEepHETA).

Hcnonp3oBaHNe KOMITBIOTEPHBIX TEXHOJOTHWH Al OOpabOTKM M mepenaddl XUMHYIECKOH
nH(pOpManny 1 ee MPEICTABICHNS B Pa3INUHBIX (hopMax

PacueTrsl Mo XUMHYECKHM

¢opmynam u ypaBHeHUsIM

VYcTaHOBKA 3aBUCUMOCTH MEXKIY KaueCTBCHHOH M KOJMYECTBEHHON CTOPOHAMH XUMHYECKHX
00BEKTOB ¥ MPOLIECCOB.

Pewienne pacyeTHbIX 3a/1a4 10 XUMUYECKUM (POpPMyJIaM U YpaBHEHHUSIM

IIpodguasHoe u
Npo(hecCHOHAIBLHO 3HAYMMOE

cojiepkaHue

OOBsACHCHNE XUMHUYECKUX SIBICHUH, MPOUCXOAIINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTRE.

OmnpeneneHre BO3MOXKHOCTEH TIPOTEKaHWS XUMHYCCKUX TIPEBPAIICHHN B Pa3IMIHBIX
YCIIOBHSX.

CobmroieHIe PAaBUIT IKOJIOTHYESCKH TPAMOTHOTO MOBEICHHUSI B OKPYXKAIOIIEH cpe/ie.

OreHKa BIMSHUSA XHUMHUYECKOTO 3arpsA3HEHUs] OKpYXKaroleil cpelpl Ha OpraHu3M 4ejoBeKa U
JpyTue KUBBIE OPTaHU3MBI.

CoOmosieHue mpaBuil 6€30MacHOTO OOpalleHus] ¢ TOPIOYMMH W TOKCHYHBIMU BEIIeCTBAMH,
mabopaTOPHEIM 000PYIOBaHHEM.

HOI[FOTOBKa pacTBOpPOB SaZ[aHHOﬁ KOHIICHTpaluu B 6LITy 1 Ha MIPOU3BOJCTBE.

KpI/ITI/I‘IeCKaH OLICHKAa JOCTOBEPHOCTU XAMHYECKOMN I/IH(l)OpMaI_[I/II/I, HOCTyHaIOH.[eﬁ 13 pa3HbIX
HCTOYHHUKOB




YYEBHO-METOAUYECKOE
N MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHHME
MNPOTPAMMBI YYEBHOM JUCHUTILIUHBI

«XUMMUA »

Jlist ocBOEHMSI TIpOrpaMMBbl y4eOHOW AUCIUIUIMHBI «XHUMHUS» B TPO(ecCHOHATBHON
00pa3oBaTeNbHON OpraHu3alyy, peau3yIolIe 00pa30BaTENbHYI0 MPOTPAMMYy CpPEIHErO
obmiero ob6pazoBanus B mpeaenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO OONIETO

00pa3zoBaHusl, UMEETCSI KAOMHET XMUMHHU € Ja0OPaHTCKON KOMHATOM.

[Tomerenue KaOuHeTa YAOBJIETBOPSIET TpeOOBaHUSIM CanurapHo-
sanuAemMuosorndyeckux mnpasuwin U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaiieHo
TUIIOBBIM O0OpYyJIOBaHUEM, JOCTATOYHBIM JJisi BBINOJHEHUS TPeOOBaHUN K YPOBHIO

MOATOTOBKH 00YJarOITUXCS.

B kabunere wumeeTcs MyJIbTUMEAUNHHOE OOOpPYJIOBaHUE, TMOCPEICTBOM KOTOPOTO
YYaCTHUKM 0O0pa30BaTeNIbHOIO MPOIECcca MPOCMATPUBAIOT BHU3YaJbHYI0 HH(GOPMALMIO IO

XUMHUH, CO3AAI0T NPE3CHTALlMKU, BUACOMATCPpHUAJIbl U T. II.



B cocras y‘-Ie6HO'MCTOI[I/IquKOFO n  MaTCpUAIbHO-TCXHUYICCKOTO OCHAIICHUA

KaOMHEeTa XUMUH BXOJST:
* MHOTO(QYHKITMOHATbHBIA KOMIUIEKC MPENo/1aBaTes;

¢ HATYPAJIbHBIC O6’I)€KTI)I, MOACIIN, HpI/I60pBI 151 Ha60pI>I JJIA ITIOCTAaHOBKH

JEMOHCTPAIIMOHHOTO M YYEHUYECKOTO IKCIIEPUMEHTA;
* [ICYATHBIC M SKPAHHO-3BYKOBBIC CPEACTBA OOYUCHMS;

* CpeACTBA HOBBIX HH(OPMAITMOHHBIX TEXHOJIOTHIA;

* PCAKTHBBI;

* ICPEYHU OCHOBHOH M JIONIOJIHUTEIILHON YU4eOHOM JTUTEPATYPhI;
* BCIIOMOTATEIbHOE 000PY/I0BAaHUE U MHCTPYKIINH;

» OuOIMOTEYHBIN HOH/I.

B OuGnuoreunblii (oHA BXOIAT YYEOHMKHM U Y4€OHO-METOAMYECKHUE KOMILIEKTHI
(YMK), pexomeH10BaHHbIE WM JOMYUIEHHbIE AJI KCIIOJIb30BAHUSA B MPOQPECCHOHATBHBIX

O6p&30BaTeJII>HBIX OopraHu3anu:iax, pCaainu3yromux 06pa3OBaT€J'II>HYIO IIporpaMmy CpCaHcro

obmiero ob6pazoBanus B mpeaenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO OOUIETrO

00pa3oBaHUs.

B npouiecce ocBoeHuUs MporpaMMbl y4eOHON AUCHUIITUHBI « XUMUSD CTYIEHThI UMEIOT
BO3MOXKHOCTh JIOCTYIa K 3JIGKTPOHHBIM Y4eOHbIM MaTepHallaM MO XUMHH, UMEIOUIUMCS B
CBOOOJHOM jocTyne B ceTh MHTepHeT (JIEKTPOHHBIM KHHUTaM, MNPAaKTUKyMaM, TecTam,

matepuanam EI'D u ap.).



PEKOMEHAYEMASA JIMTEPA TYPA

ISl CTYA€HTOB



INabpuenssa O. C., OctpoymoB WM. TI'. Xumusa nmns mpodeccuit U cCrenuaabHOCTEH
TEXHUUYECKOTO MPOodUis: yaeOHUK IS CTY/. yUpeKaeHui cpe. mpod. odpazoBanus. — M.,

2014.

[Mabpuensn O. C., OctpoymoB U. T'., Octpoymona E. E. u np. Xumusa qis npodeccuit u
CHEIHAIBHOCTEH €CTECTBEHHO-HAYYHOTO MpOoduiIs: YUeOHUK Al CTYyA. YUPEKICHHUH Cpen.

npo¢. obpazoBanus. — M., 2014.

[Mabpuensn O. C., OctpoymoB U. I'. Xumus 115 nipodeccuit U cienuaibHOCTeH COLMATBbHO-
YKOHOMHYECKOTO ¥ TYMaHUTAPHOTO MPOHUIICH: YdeOHUK IS CTY. YUPESKICHUN cpe. mpod.

obpazoBanms. — M., 2014.

["a6puensa O. C., OctpoymoB U. I'., Cnaakos C. A., Jopodeera H.M. Ilpaktukym: y4eo.

nocobue A CTyJ. yupexaeHu cpea. mpod. oopazoBanus. — M., 2014.

[Nabpuensu O. C., Octpoymo U. I'., Cnagko C. A. Xumusi: nmocodbue Jjsi MOATOTOBKH K

EI'D: y4eb. mocobue it CTy 1. yapexaeHui cpe. mpod. odpasoanus. — M., 2014.

[Nabpuensn O. C., JIsicoBa I'. I'. Xumusi. TecTsl, 3a1aun u ynpaxHeHus: yueO. mocodue aJis

CTYy/. YUpexaeHuu cpea. npod. oopazoBanus. — M., 2014.

Epoxun FO. M., KoBanesa U. b. Xumus 1151 npodeccuii u crienmaabHOCTEN TEXHUUECKOTO U
€CTECTBEHHO-HAYYHOro mnpoduiei: ydyeOHUK s CTyHd. YUYPEKIEeHUW cpea. mnpod.

obpazoBanus. — M., 2014.

Epoxun FO. M. Xumus: 3agaun u yrpaxHeHus: yae0. mocoOue ist CTy. YUPEKICHUN Cpesl.

npod. oopazoBanus. — M., 2014.

Epoxun IO.M. COoOpHHMK TECTOBBIX 3aJaHMi MO XUMHUHU: y4yed. mocoOue s CTYyA.

Yupexnaenuit cpen. npod. oopazoBanus. — M., 2014.

Epoxun 1O. M., Kosanesa U. b. Xumus gy npodeccuit U crieninaaibHOCTEH TEXHUYECKOTO

npoduiid. DIEeKTPOHHBIN yueOHO-MeToaAnYecKuil komruiekc. — M., 2014.

CnaaxoB C. A., OctpoymoB WU. T'., Tabpuensun O. C., JlykpsinoBa H. H. Xumus mns
npodeccuii M CHEUUaIbHOCTEM TEXHUYECKOTO Mpoduis. IIEKTPOHHOE MPUIIOKEHHE

(anekTpoHHOE y4eOHOe M3JaHue) ISl CTYl. YUYPEeXKIeHU cpea. mpod. oopasoBaHusi. — M.,
2014,



s npenogaBartesst

®enepanpubiii 3akoH oT 29.11.2012 Neo 273-@3 «OO6 oOpa3oBanun B Poccuiickoit
®enepanuny. [Ipukaz MunucrepcrBa oopazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O6
yTBEpKJIeHUHU (eepaibHOr0 TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CPEIHEro

(moJiHOT0) 00IIIETO 0OPa30BAHUSI.

[Tpuka3 MunucrepctBa odpazoBanus U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHHH
u3MmeHeHuil B [Ipukaz MunucrepctBa odpa3zoBanus U Hayku PO ot 17.05.2012 Ne 413 “O06
yTBEpXACHUHN (eepaNibHOrO TOCYAapCTBEHHOTO 00pa3oBaTEeNIbHOTO CTaHIapTa CPEIHETO

(mosHOTO0) 001IeTO 00Pa30BAHUS ».

[Tucemo JlemapraMeHnTa rocyJapCTBEHHOM MOJUTHKU B cepe MOATOTOBKH padOuuX KaJpoB
u JII1O Munob6puayku Poccun ot 17.03.2015 Ne 06-259 «Pexkomenaaiuu 1no opranu3anuu
MOJIyYeHUsI CpeaHero oOmero oOpa3oBaHusi B Mpelesiax OCBOCHUS 00pa30BaTElIbHBIX
pOrpaMM CpeHEro MPOQPECCHOHAIIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOTO OOIIEro
0o0pa3oBaHusl ¢ y4eTOM TpeOoBaHMM (eaepalibHBIX TOCYJAPCTBEHHBIX O0Opa3oBaTEIbHBIX
CTaHJApTOB U MOJIy4aeMou MpodecCuu WIK CIEeIHAIBHOCTH CPEIHETO MPodheCcCHOHAIBHOTO

00pa3oBaHUS.

[Nabpuensu O. C., JIpicoBa I'. I'. Xumust: kHUra /U1 mpernojaBatelis: yued.-MeTo/1. ocooue.

— M., 2012.

[Nabpuensn O. C. u np. Xumust 171 npodeccuii U CreluaibHOCTENH TEXHUYECKOTo Mpoduis

(3JIEKTPOHHOE MPUIIOKEHUE).
HNuTepHeT-pecypcenl
www. pvg. mK. ru (osmmmuazna «[Tokopu BopoObeBBI TOPBI»).
www. hemi. wallst. ru (O6pa3oBatenbHbII CalUT ISl IIKOJLHUKOB « XHMHUSD» ).
www. alhimikov. net (O6pa3oBarenbHbIN CAaNT JIJIS IKOJIBHUKOB).
Www. chem. msu. su (DnekTpoHHast OMOIMOTEKA 110 XUMHH).
www. enauki. ru (iHTepHeT-u3aaHue s yunuTeneh « EcTecTBeHHbIE HAYKNY).

www. 1september. ru (metoauueckas razera «IlepBoe CEHTIOPS).



www. hvsh. ru (kypaan « XuMus B IIKOJIE) ).
www. hij. ru (kypHain «XuMHUS U KH3HDY).

www. chemistry-chemists. com (351eKTpOHHBIH KypHAT « XUMUKH U XHUMHUS» ).

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

HanorexHomorus kak IIPUOPUTCTHOC HAIIPABJICHUC PA3BUTHUA HAYKHW W IIPOHU3BOJACTBA B

Poccuiickon denepanum.

CoBpeMeHHbIE METO/bI 00€33apaKMBAHUS BOJIbI.

AJIOTPOIHSI METAJUIOB.

Kuznb u nearensHocts JI.M. Menaeneena.

«IleproanueckoMy 3aKOHY OyJIylliee HE TPO3UT PA3PYLICHUEM. .. ).
Cunre3 114-ro anemenTta — TpuymMm@p poCCUUCKUX (PUZUKOB-SIIEPUIUKOB.
N3oTomnsl Bogopoaa.

Hcnonb3oBaHue paiiOaKTUBHBIX U30TOMOB B TEXHUYECKUX LENSIX.
PeHTreHoBcKOe M3IIy4eHHE U €T0 UCII0Ib30BAaHUE B TEXHUKE U MEIULIMHE.
[1na3Ma — yeTBepTOE COCTOSIHUE BEILIECTBA.

AMopdHBbIe BelecTBa B IPUPOAE, TEXHUKE, OBITY.

OxpaHa OKpY’Karollen cpeabl OT XUMUUYECKOTO 3arpsi3HEHUS.
KonnvecTBeHHbIE XapaKTEPUCTUKHU 3arpsI3HEHUS OKPYKAIOIIEH Cpe/ibl.
[TpuMeHeHne TBEpA0ro U razoobpasnoro okcuaa yriepoaa(lV).
3amura 030HOBOI'0 3KpaHa OT XUMHYECKOTO 3arps3HEHUSI.

['pybonucnepcHble CUCTEMBI, UX KiIacCU(PUKalKg U UCIOJIb30BaHUE B MPodhecCHOHATbHOU

JACATCIBbHOCTH.

KocMmeTnueckue rem.



[IpuMeHneHune CycneH3ui U YMYJIbCUN B CTPOUTEIBCTBE.

MuHepansl U TOpHbIE TOPOJIbl KAK OCHOBA JINTOC(EPHI.

PactBOpBI BOKpYT Hac.

Boja kak peareHT u Kak cpefa sl XMMUYECKOT0 IpoLecca.

Tunel pacTBOPOB.

Kuznb u nesrenbHocTh C. AppeHuyca.

Bxiag oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU IEKTPOJUTUUECKON TUCCOUMALINH.
YcTpaHeHue )KeCTKOCTH BOJIbI HA IPOMBIIIIIEHHBIX TPEATPUATHSIX.

CepHast KUCIIOTa — «XJIE0 XUMUYECKON MMPOMBIIIIIEHHOCTI.

Hcnonp30BaHne MUHEPAIbHBIX KUCIOT HAa IPEANPUITUIX PA3INIHOIO IPOdUIIs.
OKCHJIBI M COJIM KaK CTPOUTENIBHBIE MAaTEPUAJIBI.

Hcropus runca.

[ToBapeHHas COJIb KAK XMMHYECKOE ChIPhE.

MHoronukuii kKapOOHAT KaJIbLKS: B IPUPOJIE, B TPOMBIILIEHHOCTH, B OBITY.
Peakuus ropenns Ha MpoOW3BOJICTBE.

Peaxrust ropenusi B ObITy.

BupryanbHOe MOIETMPOBAaHUE XUMHYECKHUX MTPOLIECCOB.

DNEeKTPOJIN3 pacTBOPOB JIEKTPOJIUTOB.

DIEKTPOJIU3 PACIIABOB AIEKTPOIUTOB.

[IpakTueckoe  NpPUMEHEHHE  JJNEKTpPoJau3a:  padUHHUpPOBAHUE,  TrajJbBaHOIUIACTHKA,

raJbBaHOCTETHS.

HcTopust nonydeHus: U MPOU3BOJICTBA aTFOMUHUS.
DAEKTPOIIUTAYECKOE TIOJIyICHHUE W paUHUPOBAHNE METH.
Kuznb u gesarensHoCTh [, JI9BH.

Poiib M€Tan10B B UCTOPUM YEJIOBEUECKOW IIUBUIIN3ALUH.

Hctopust 0Te4EeCTBEHHOW YEPHOU METAJLTYPIHUU.



Hcropust 0Te4eCTBEHHON [IBETHOM METAILTYpPrHUU.

CoBpeMEHHOE METAILTYPru4ecKOe MPOU3BOJICTBO.

CrienuanbHOCTH, CBSI3aHHBIE C 00pabOTKON METaJIJIOB.

Ponp MeTaiioB u criiaBoB B HAyYHO-TEXHUYECKOM IIPOTPECCE.

Koppo3us meTaiioB u criocoObl 3alUThl OT KOPPO3UH.

WuepTHBIE 1y O0J1aropoIHbIE Ta3Hbl.

Poxnaromme cosm — rajoreHsl.

Hcropus BENCKOW CIIUYKU.

XUMUSL METAJIJIOB B MOEH MpoecCHOHATbHOMN I€ITETbHOCTH.

XUMUsl HEMETAIIJIOB B MOEH MPOPECCUOHATBHOMN AESITEIbHOCTH.

Kpatkue cBefeHus 10 NCTOPUH BO3HUKHOBEHHUS U PA3BUTHS OPraHUYECKON XUMUU.
Kuznsb u nearensHocTh A.M. byTieposa.

Buranusm u ero xpax.

Ponb oTe4eCTBEHHBIX YUEHBIX B CTAHOBJIEHUHN U Pa3BUTUM MUPOBOM OPTaHUYECKON XUMUMU.
CoBpeMEHHBIE IPEACTABICHUS O TEOPUU XUMUYECKOTO CTPOCHUS.

DKOJIOTUYECKHE ACTIEKTHI UCIIOIB30BaHUS YTIIEBOJOPOAHOTO CHIPBSI.

OKOHOMHUYECKHE  aCMEKThI MCXKAYHAPOAHOr0  COTPYAHHUYCCTBA II0  HCIIOJB30BAHUIO

YTJIEBOJIOPOJIHOTO CHIPbSI.

HcTtopust OTKpbITUS M Pa3pabOTKH Ta30BbIX U HEPTAHBIX MeCTOpoxiaeHuil B Poccuiickoit

denepanum.

XWUMHUS YTIIEBOJIOPOIHOTO CHIPhS M MOsI Oyytmast mpodeccus.

VYriaeBogopoiHOE TOIUIUBO, €70 BUJIBI M HA3HAUYCHUE.

CuHTeTUYECKHE KaydyKU: UCTOPHS, MHOTOOOpa3ne U TEPCIICKTUBEI.
Pe3nHoTexHUYECKOE MPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHHUUECKOM IIporpecce.
CBapouHOe MTPOU3BOJICTBO U POJIb XMMHUH yTJIEBOJIOPOJIOB B HEM.

Hedtp u ee TpaHCIOpPTHpOBKAa KaKk OCHOBAa B3aMMOBBITOJIHOTO MEXKIYHAPOIHOTO

COTPYJIHUYECTBA.



ApomaTHiecKue yrieBoJA0pOIbl KaK ChIPbE JJIsl IPOU3BOACTBA MECTULUIOB.
YTIIeBOBI U UX POJIb B ) KUBOU IIPUPO/IE.

CtpoeHne IrIoK03bl: UCTOPHS Pa3BUTHS MIPEACTABICHUN U COBPEMEHHBIE BO33PEHUS.
PazButne caxapHoii npoMbsInuieHHOCTH B Poccun.

Ponb yrieBoioB B Moeit Oy yIieit mpodeccuoHanbHON JeITeIbHOCTH.

Metanon: xemodpmius u xemopoous.

DrtaHoII: Beianyaiinee 61aro u CTpaurHoe 370.

AJKOTOJIU3M U ero npoduIaKTUKA.

MHoroaroMHbI€ CIIUPTHI U MOSI OyAyIast mpoecCHoHaNbHAS e TEIbHOCTb.

q)OpMEUIBI[eFI/II[ KakK OCHOBa  IIOJIYYCHHA BCIICCTB u MaTCpHruajaIoB JJIA

poecCUOHaNBbHOM eI TeIbHOCTH.

MypaBbprHasi KUCIIOTA B PUPOJIE, HAYKE W MPOU3BOJICTBE.

Hcropus ykeyca.

CnoxHble 2pUpPHI U UX 3HAYCHUE B MPUPOJIC, OBITY U MPOU3BOICTBE.
JKupbl Kak MPOAYKT MUTAHUS U XUMHYECKOE ChIPHE.

3ameHa KHUPOB B TCXHUKEC HCITUIICBBIM CBIPbCM.

MOEN

HexBaTka npoioBOiIbCTBUA Kak INI00aIbHAs MPo0OJieMa YeJI0BeUeCTBa U IyTH €€ PEIIEHUS.

Mpia: poiioe, HacTosIIee, Oyayiiee.

CpencTBa TUTHEHBI HA OCHOBE KHCIIOPOCOICPKAIINX OPTAaHNIECKUX COSTMHEHUH.
Cunretnyeckue morouiue cpeactsa (CMC): 10CTOMHCTBA U HEJJOCTATKH.

AMMUaK ¥ aMUHBI — OECKHCIIOPOIHBIE OCHOBAHUS.

AHHUJIMHOBBIC KPACUTEIIN: UCTOPHSI, IIPOU3BOICTBO, IIEPCIICKTHBRA.

AMHWHOKHCIIOTHI — aM(pOTEPHBIC OPTAaHUICCKHUE COCTHHCHUS.

AMMHOKHCIIOTHI — «KUPITUYUKNY» OCTKOBBIX MOJIEKYIL.

CuHTeTHYECKHE BOJIOKHA HA aMUHOKHCIIOTHOM OCHOBE.

«Ku3Hb 3T0 €c11oco0 CyIIecTBOBaHUS OEIKOBBIX TEM...»



CTpyKTypbl O€nKa U ero 1eCTpyKTypUpPOBaHHUE.
buonorudeckue pyHKnu OEIKOB.

benkoBasi OCHOBa HMMYHHUTETA.

CIIN M u ero mpodunakTuka.

Jedbuuur Oenka B MNHUINEBBIX MPOAYKTaX M €ro MPEOJIOJICHHE B paMKax IJI0OaIbHOU

IIPOJIOBOJILCTBEHHOM ITPOTPAMMBL.

Xumust 1 OMOJIOTHS HYKJICMHOBBIX KHUCJIOT.



