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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o6mieoOpa3oBaTeIbHON  YYEOHOM JTUCHMIUIMHBI  «XUMUS»
MpeIHa3HAYeHa U1l M3YYCHHS XMMHUHM B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranmzanusx CIIO, peanusyromux o00pa30BaTElbHYI0 MPOTPAMMY CPEIHETO
obmero o0pa3oBaHUs B TMpeAesiax OCBOCHHUS OCHOBHOHM MpodeccrnoHalbHOM
obpazoBarensHOi mporpammbel CITO (OINTOIT CITO) ma 6a3e OCHOBHOTO OOIIIETO
oOpa3oBaHUs TpHU TMOJATOTOBKE KBATU(PUIIMPOBAHHBIX pabOUYMX, CIYXKAIlUX,
CHELUATNCTOB CPEAHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpegnero oodiero
oOpa3oBaHUs, MPEABABISIEMBIX K CTPYKTYpe, COACpPKaHUIO U pPe3yJibTaram
OCBOCHHUSA y4€OHOW AUCHUILIUHBI «XUMUSA», B COOTBETCTBUU C PexoMeHmanusmu
M0 OpPTaHMU3aIMH TTOJIYYeHHS CPEIHETO 00IIero 00pa3oBaHus B Mpeeiax OCBOCHUS
o0pa3zoBaTEIbHBIX TPOTPaMM CPEIHETO MPOodheCcCuOHATBLHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOIO 0OO0HIEro o0pa3oBaHusi C y4yeToM TpeOOBaHW  (enepanbHbIX
roCyapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB U MOJydyaeMoM npodeccuu wiv
CIEUUAIBHOCTH  CpeAHero  mpodeCcCUOHAbHOrO  00pa3oBaHus  (MUCHMO
JlemapTameHTa roCy1apCTBEHHOM MOJIMTUKHU B Cepe MOATOTOBKH pabOUnX KaJpoB
u JII[1O MunoGpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mporpaMmbl  «XUMHUS»  HalpaBJICHO Ha  JIOCTHXKCHHUE
CICIYIOUINX 1eJIe:

* (opmupoBaHue y 00y4aromuxcsi YMEHUS OIICHMBATh 3HAYUMOCTh XUMHUYECKOTO
3HAHMS 1151 K&KJOTO YEIIOBEKa;

* (opmupoBanue y 0O0ydaromuxcsi LETOCTHOTO MPEJICTABICHUS O MHUPE U POJIU
XUMHUH B CO3J]JaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA; YMEHUS
OOBSACHATh OOBEKTHI U TPOIECCHl OKPYKAIOMICH MEeHCTBUTEILHOCTH: TPUPOTHOMH,
COLMANIbHOM, KYJbTYPHOM, TEXHUYECKOW CpEAbl, — WCIOJb3ysAd [JI1 OSTOr0
XUMUYECKUE 3HAHUS;

* pa3BUTHUE y O0YUYAIOIIUXCS YMEHUHN pa3audaTh (akThl U OLIEHKH, CPABHUBATH OlIE-

HOYHBIC BBIBOIbI, BUJACTb HX CBA3b C KPUTCPHUAMHN OLCHOK M CBA3b KPHUTCPHUCB C



ONpENENEeHHOW CHCTEeMOM IIeHHOCTe, (GopMynupoBaTb U  OOOCHOBBIBAThH
COOCTBEHHYIO MO3UIIHUIO;

npuodpeTeHne 00yJaroIMMHUCS OIbITa Pa3HOOOPA3HON AEATEIbHOCTH, TO3HAHUS U
CaMOTMO3HAHUS; KIIIOYEBBIX HABBIKOB, MMEIOUIMX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JACSITEIBHOCTU (HABBIKOB PEIICHHs] MPOOJIEM, MPUHSATHUS pelie-
HUHl, TOUCKa, aHamu3a U 00pabOTKU MH(OPMALUK, KOMMYHHUKATUBHBIX HaBBIKOB,
HABBIKOB U3MEPEHUMN, COTPYJHUYECTBA, 0€30I1aCHOr0 OOpalleHHs ¢ BEIIeCTBaMU B
MTOBCEIHEBHOM KH3HU).

B nporpamMmy BKJIIOYEHO cOfeprKaHUe, HallpaBlieHHOE Ha (OPMUPOBAHUE Y
CTYACHTOB KOMIIETEHLIUH, HEOOXOAMMBIX g KauecTBeHHOro ocoeHusi OIIOIT
CIIO Ha 06a3e oCHOBHOIO OO0IIEro 0Opa3oBaHusl ¢ MOJYYEHUEM CPEIHEro OOIero
oOpa3oBaHMs; IPOrpaMMbl  IOJTOTOBKH  KBaJU(UIMPOBAHHBIX  paboumXx,
CITy>KallliX, MPOTpaMMbl MOATOTOBKH crienuaniuctoB cpeaHero 3seHa (ITITKPC,
[IICC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUTIJIAHBI «XUMMS»

XHUMHUS — 3TO HayKa O BEUIECTBAX, UX COCTAaBE U CTPOCHHUM, CBOWCTBAX U
IIPEBPAILEHUAX, 3HAYCHUM XHMMYECKHUX BELIECTB, MAaTEpUAIOB M IIPOLIECCOB B
MIPAKTUYECKOM JAEATEIbHOCTH YEI0BEKA.

Conepxkanne  oOmIe00pa3oBaTeIbHOM  YUEOHON — MUCHMIUIMHBI  «XUMUS)
HaIpaBJICHO Ha YCBOEGHHE 00YYaIOIIMMUCI OCHOBHBIX TOHSTUM, 3aKOHOB U TEOPUH
XUMHH; OBJIAJICHUE YMEHMSIMH HaAOJI0JaTh XUMHUYECKHE SIBJICHHS, IPOBOAMUTH
XUMHUUYECKUN DKCIIEPUMEHT, IPOU3BOAUTH pacyeTbl HAa OCHOBE XMMHUYECKHUX
(dbopMyI1 BEIECTB M YPABHEHU XUMUYECKUX PEAKIUH.

B nporecce u3yueHuss XUMHHM Yy 00yYarolIMXCsl pa3BUBAIOTCS MO3HABATENIbHbIC
MHTEPECHhl U MHTEJUIEKTyaJIbHbIE CIIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSITEIbBHOM
NpUOOPETEHUS 3HAHUI 110 XMMHUHU B COOTBETCTBUH C BO3HUKAIOIIUMU KU3HEHHBIMU
npobsieMaM, BOCHHUTHIBAETCS OEpEKHOE OTHOIIEHUS K NPUPOJE, NMOHWMaHUE
3I0pOBOTO  o0Opa3a JKU3HU, HEOOXOAUMOCTH NPEAYyNPEeKICHUS  SBICHUH,

HaHOCAIIIMX BpPed 3[0POBBI0O M OKpykaromie cpeae. OHU OCBaMBaIOT MPUEMBI



rPaMOTHOTO, 0€30MMaCHOT0 WCIIOIH30BAHUSA XUMUYECKUX BEIIECTB M MaTEpPUAJIOB,
MIPUMEHSEMBIX B OBITY, CEILCKOM XO3SICTBE M Ha MPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHUU coOjAepkKaHUs o001Ieo0pa3oBaTeIbHON yueOHOM
TUCIUTUIMHBL i1 TPOo(ecCHOHaNbHBIX ~ 00pa30BaTENbHBIX  OpraHW3aIlNMN,
peanu3ytonmx o0pa3oBaTeNbHYI0 MPOrpaMMy CpPEIHEro oOIIero oOpa3oBaHUs B
npeaenax ocBoenus OIIOII CIIO na 6a3ze ocHOBHOro oOIero oOpa3oBaHUS,
YUUTHIBAIaCh OOBEKTUBHAs pEANTbHOCTh — HEOONBIION O00BEM  Yacos,
OTIYIICHHBIX HA U3YYCHUE XUMHHU U CTPEMJICHHUE MaKCHUMAJIbHO COOTBETCTBOBATh
uaesM  pasBuBaroiero  oOydenums. [losTomy  TeopeTwueckwe  BOIMPOCHI
MaKCHMAJIbHO CMEIIEHbl K Hayaly W3YyYCeHUS JUCHMIUIMHBI, C TEM 4YTOOBI
MOCJIEYIONNN (DaKTUYECKUI MaTepuaj paccMaTpUBAJICS HAa OCHOBE M3YYEHHBIX
TEOPUH.

Peanuzanus neIyKTUBHOTO MOAXOAA K M3YYEHHIO XMMHH CIIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMUECKUX ONEpalvii MBIIUICHHUS, KaK aHalu3 W CHUHTE3,
0000IIeHNEe W KOHKPETH3alusi, CPaBHEHHE M aHAJIOTHsS, CHUCTEMATH3alus |
KJaccudukanus u ap.

B coxepxanun y4uyeOHOW IUCHMIUIMHBI JIJII €CTECTBEHHO-HAYYHOTO Mpoduis
npoecCHOHANbHO 3HAYMMBIA KOMIIOHEHT HE BBIJICNICH, TaK KakK BCE €ro
coJiep KaHue SBIsAECTCA MPO(QUILHO OPUEHTUPOBAHHBIM U HOCUT TTPO(PECCHOHATIEHO
3HAYMMBIN XapaKTep.

B nmpouecce wu3ydeHHSI XHUMHUU TEOPETHUYECKUE CBEACHUS JOMOJIHSIOTCS
JIEMOHCTpALUSIMU, JIA0OPATOPHBIMH OIBITAMH U MPAKTUYECKUMHU 3aHSITUSMH.
3HAYUTEILHOE MECTO OTBOJUTCS XUMHUUYECKOMY JKcrepuMeHTy. OH OTKphIBaeT
BO3MOXKHOCTH (DOPMHUPOBATH Y O0YUAIOIIUXCS CHECIHATBHBIC PEIMETHBIC YMECHHUS:
paboTaTh C BEIIECTBAMH, BBIMOJHATh MPOCThIE XUMHYECKUE ONBITHI, YUYUTh
0e30macHOMY U DKOJOTHYECKM TPaMOTHOMY OOpAIllEeHHI0 C BEIICCTBAMH,
MaTepHaJaMH | MPoIieccaMy B OBITY M Ha POU3BOICTBE.

s opraHuzaluu BHEAyAUTOPHOW CaMOCTOSITEIbHOM pabOThl CTY/ACHTOB,

opnaneBaronux npodeccusimu CIIO u cnenmanbHocTsIMu CIIO TexHUYECKOTO



npodris mpodeccnoHATBHOTO 00pa30BaHus, MIPEACTABICH MPUMEPHBIN MepeYeHb
pedepaToB (IOKIAA0B), HHANBUTYATBHBIX MIPOEKTOB.

B nmpomecce wusydeHus XUMHUM BaxHO (QopMUpoBaTh UHGOPMAIIMOHHYIO
KOMIIETEHTHOCTh oOywaromuxcs. [loaToMy mpu opraHuzanuu CaMOCTOSTEIbHOU
paboTbl HEOOXOAMMO aKIIEHTUPOBATh BHUMAaHHME OOYYAIONIMXCS Ha TIIOUCKE
uHdopmauu B cpeacTBax maccMmenua, MHrepHere, yuyeOHOM M cCrelMabHOU
JUTEPaAType C COOTBETCTBYIOIIUM O(DOPMIICHUEM U MPE/ICTABICHUEM PE3YyJIbTAaTOB.

N3yuenue 00111e00pa30BaTeIbHON  yYEOHOM  JTUCIUILUIMHBI «XUMUA»
3aBeplIaeTcs MOJABEIECHHEM HUTOroB B (opme nuddepeHIpoBaHHOTO 3aueTa B
paMKax MPOMEXYTOUYHOW aTTeCTalMu CTYIEeHTOB B mpouecce ocBoeHus OIIOII

CIIO ¢ mosydenuem cpeHero oduiero odpasosanus (IIIIKPC, ITIICC3.)".

MECTO YUYEBHOMH JUCHUIIJIMHBI B YYEFHOM ILVIAHE
VYyeOHass gucuMIIMHA «XUMHUS» H3ydaeTcsi B OOIIe00pa30BaTEIbHOM LIUKIIE

yuebHoro OIIOII CITO na 6a3e 0CHOBHOro 00IIEero 00pa3oBaHUs C MOJyYCHUEM

cpeanero oomiero oopazosanus (IITIKPC, IITICC3).

PE3YJIBTATBI OCBOEHUSI YYEBHOM JUCITUIIJINHBI

OcBoenue cojaepkaHusg Y4YeOHOW MUCHMIUIMHBI «XUMHUS», 00€CIeunBaeT
JTOCTIKCHHE CTYACHTAMH CIICTYIONTUX Pe3yJbTaTOB:
*  JIUYMHOCHMHBIX:
YYBCTBO TOPJOCTH M YBOXKECHHS K UCTOPUU U JOCTIKEHUSIM OTEUYECTBEHHOM XUMH-
YECKOM HayKH; XUMUYECKH TPaMOTHOE TIOBEJCHUE B MPO(PECCHOHATILHOMN JIeATEINh-
HOCTH ¥ B OBITY IPH OOpalleHWH ¢ XMMHYCCKUMH BEIIECTBAMH, MaTepHaIaMH U
MPOIIECCAMH;
TOTOBHOCTh K MPOJOHKCHUIO 0O0pa30BaHUS W TOBBIINICHHS KBATU(DHUKAIIUKA B W3-
OpaHHOM MpodeccHoHaTbHON NeATeIBHOCTH M OOBEKTUBHOE OCO3HAHHUE POJIM XU-

MHNYCCKUX KOMHGTGHHI/II\/'I B OTOM,

1 DK3aMeH IIPOBOAUTCS 110 PEIIEHUIO IPO(PeCCHOHAABHON 06pa30BaTEABHON OPraHU3aIuN AUGO 110 JKEAQHUIO CTYAEHTOB IIPH U3YYEeHUH
yqeGHoﬁ JUCLMIIAMHBI «XHUMHS» KaK IPOMOHUABHOMN y‘{eGHoﬁ JUCITUTIAUHBI.



- YMEHHUE UCIOJIb30BaTh JOCTUKEHUS COBPEMEHHOM XMMUYECKON HAYKU U XMUMHYE-
CKHUX TEXHOJIOTHM JJIsl MOBBIIIEHUSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHUS B
BbIOpaHHOU TPO(eCcCHOHATTEHOM e TeIbHOCTH;

*  MemanpeomMemHbIX:

- HWCIOJB30BAaHUE PA3IHMYHBIX BHUIOB MO3HABATEIbHOW AESTEIBHOCTH M OCHOBHBIX
WHTEJUICKTYaJIbHBIX Olepanuii (MOCTaHOBKU 3ajayd, (HOPMYJIUPOBAHUSI THUIIOTE3,
aHanMW3a W CHUHTE3a, CpPAaBHEHUS, OOOOIICHMS, CHUCTEMATH3AIMH, BBISIBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H, MOMCKA aHAJIOroB, (POPMYIUPOBAHMS BHIBOJIOB)
JUTSl pellieHUs TIOCTaBJICHHOM 3a/laud, MIPUMEHEHUE OCHOBHBIX METOOB MO3HAHUS
(HaOmrO/IeHNs, HAYYHOrO SKCIIEPUMEHTA) JUIsl U3YUYEHHUS! Pa3IUYHBbIX CTOPOH XH-
MUYECKUX OOBEKTOB M MPOLIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTh CTal-
KHBaThCS B MPOPECCUOHAIBHOM cepe;

- HKCIOJIb30BAaHUE PA3IMYHBIX UCTOYHUKOB IS MOJYYEHHUS] XUMUYECKOM HH(popMa-
LIMY, YMEHHUE OLICHUTh €€ JTOCTOBEPHOCTh AJIA JOCTHKEHHUS XOPOIIUX PE3yIbTaTOB
B IpodecCuoHalIbHOM cdepe;

* npeoMemHbulx:

- c(OpMHUPOBAHHOCTh MPEJCTABICHUI O MECT€ XUMHUU B COBPEMEHHOM Hay4dHOU
KapTUHE MHpA; MOHMMAHHUE POJIM XUMHUHU B (DOPMHUPOBAHMM KPYro3zopa v (yHK-
LIMOHAJIBHOW I'PaMOTHOCTH Y€JIOBEKA ISl pELIEHUS IPAKTUYECKUX 33714,

- BJIAJICHUE OCHOBOIIOJIATAIOIMMHA XUMUYECKUMU TOHATUAMH, TEOPUSAMH, 3aKOHAMU
Y 3aKOHOMEPHOCTSIMU; YBEPEHHOE II0JIb30BAHUE XWMHUYECKOW TEPMUHOJIOTMEN U
CUMBOJIMKOM;

- BJIAJICHUE OCHOBHBIMU METOJaMU HAYYHOT'O MO3HAHMS, UCIIOJIb3YEMbIMH B XUMUU:
HaOJI0ICHUEM, ONMCAaHUEM, U3MEPEHUEM, JKCIIEPUMEHTOM; yMEHUE
o0palaThIBaTh, OOBACHATH PE3YJIbTAThl MPOBEACHHBIX ONBITOB U JENaTh BHIBOJIBI,
TOTOBHOCTh M CHOCOOHOCTh MPUMEHATH METOJAbl TO3HAHMWS TMPU PpPEUICHUU
MPAKTUYECKUX 3a]1a4;

- c(hOpMUPOBAHHOCTh YMEHHS JaBaTh KOJMWYECTBEHHbIE OLEHKH M IPOU3BOJIUTH

pacyeTsl 0 XUMUYECKUM (OPMYJIaM U YPaBHEHUSIM;



- BJIAACHHUC IIpaBHIIaMH TCXHHKH 0e30macHOCTH IIpHU KUCIIOJIb30BAHHMHU XHUMHYCCKHUX
BCHICCTB,
- C(bOpMI/IpOBaHHOCTI) COOCTBEHHOM IIO3MIIMK 110 OTHOHMICHHUIO K XUMHYECKOM

uHbOpMaInK, MTOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

COJIEP KAHUE YYEBHOW TUCIUILJIVHBI

BBenenue

Hayuynpie wmeTOAbl TO3HAHUS BEIIECTB M XHUMHUYECKHX SIBICHUH. Poub
DKCHEPUMEHTA M TEOPUH B XUMHUH. MOJEIMPOBAaHUE XUMHUYECKHX IPOLECCOB.
3nauenne xumuu npu ocBoeHuu npodeccuid CIIO u cnenmansHoctelr CIIO
TEXHUYECKOTO Mpodusisi mpoPecCHOHATBHOTO 00pa30BaHMUS.
1. O0mas u Heopranuveckass Xumus 1.1. OCHOBHbIE OHATHS U 3aKOHBI XUMUU

OcHoBHBbIe mOHATHS XUMHHM. BemectBo. AtoM. Moinekyna. XUMHYECKHM
sanemeHT. Asotponus. IIpocTteie W cioxkHble BemiecTBa. KadyecTBEHHBIA U
KOJIMYECTBEHHBI  COCTAaB  BEIIECTB. XHUMHYECKUE 3HAKU HU  (HOPMYIIBL.
OTHOCHUTENBHBIE aTOMHASI U MOJIEKYJIIpHAsi Macchl. KOonu4yecTBO BellecTBa.

OcHoBHBbI¢ 3aKOHBI XUMHMH. CrexuoMeTpus. 3aKOH COXPAaHEHHUS MacChl
BEILIECTB. 3AKOH MOCTOSIHCTBA COCTABA BEILIECTB MOJIEKYJISIPHOM CTPYKTYpPhI. 3aKOH
ABOTaJipo " CJIEICTBUS U3 HETO.
PacueTHple 3a7auM Ha HAXOXKIAECHUE OTHOCUTEIBHOM MOJEKYJIAPHOM MAacCChl,
ONpE/ICJICHNE MAaCCOBOM JI0JM XHMHYECKHX 3JIEMEHTOB B CJIOKHOM BEIIECTBE.
Jemoncmpayuu
Mopnenu aToOMOB XUMHUYECKHUX AJIEMEHTOB.

Mopgenn MOJEKyJl NPOCTBIX M CJOXHBIX BEIIECTB (IIAPOCTEPKHEBBIE U
Crroapra— bpurineoa).
Kosnekiust mpocThIX U CI0XKHBIX BellecTB. HekoTopble BelllecTBa KOJIMYECTBOM |
MoJib. Mojiens MoJsipHOrOo oOBeMa raszoB. AsutoTpornus docdopa, KUCIOopoaa,
0JIOBA.

Ilpogunvnvie u npogpeccuonanvno 3nauumole 31€MeHMbl COOEPIHCAHUA.

Annotporiable MoauduUKanuu yriaepoaa (anmas, rpadurt), kuciopoaa (KUCIOPO,



030H), ojioBa (cepoe u Oenoe 050BO). I[loHATHE O XMMHMUYECKON TEXHOJIOTHH,
OMOTEXHOJOTUH U HAHOTEXHOJIOTUH.

1.2. Ilepuonuueckuii 3akoH u [lepuoanueckas cucTeMa XMMHUYECKHUX JJIEMEHTOB
. . MenaeneeBa u CTpOCHHUE aTOMa

Ilepuoanuecknii 3axkon J[.M.MenaeneeBa. Otkpeitue JI.M.MennaeneeBsiMm
[lepmonuueckoro  3akoHa. Ilepuonumueckuit  3akoH B (GOPMYIMPOBKE
J.M.Menneneena.

[lepuonuueckass Ta0auIa XUMHYECKHUX  OBJEMEHTOB —  Ipaduyueckoe
OoTOOpaXeHHe MNEepPUOUYECKOro 3akoHa. CTpPyKTypa MNEPUOAMYECKON TaOIUIbI:
nepuobl (Masible U OOJIbIIKE), TPYIIH (TJIaBHAs U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuit 3axon /[.U.Menoeneeea. Atom —
CJIOKHasl YacTuua. Sapo (MpOTOHBI UM HEUTPOHBI) U SJIEKTPOHHAs 000JIOYKA.
N3oronel. CTpoeHue HSIEKTPOHHBIX O000JOYEK aTOMOB DJJIEMEHTOB MallbIX
nepro/IoB. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JIOUEK aTOMOB 3JIEMEHTOB
OO0JBIINX TEPHOIOB (TICPEXOHBIX AJIeMeHTOB). [ToHsATHE 00 OpOMTANIAX. S-, p- U d-
opOuTaNu. DIEKTPOHHBIE KOH(PUTYpAIIUU aTOMOB XUMUYECKHUX AJIIEMEHTOB.

CoBpemennas  QgopmynupoBka  Ilepuoguueckoro  3akoHa.  3HauCHHE
[Tepuoauueckoro 3akoHa U [lepuoguueckor CUCTEMbI XMMHUYECKUX 3JIEMEHTOB /I,
N. MenaeneeBa 1uisl pa3BUTHS HAYKU U IOHUMAaHUS XUMUYECKOW KapTUHBI MUPA.
HHemoncmpayuu

Paznmuunbie dopmbl [lepuoanueckoii cuctemMbl xuMudeckux snemeHToB JI. .
Menneneena.

JuHamudeckue TaOauIbpl s monaenupoBanus [leproauyeckol  CHUCTEMBI.
DneKTpu3alus Tel U UX B3aUMO/JICHCTBUE.

Jlabopamopnulii onvim

Mopenupopanue moctpoerus [leprogudeckon TaOIUIIBI XHMAYSCKUX 3JICMEHTOB.

Ilpogunvnvie u npoghpeccuonanvno 3nauumole 31€MeHMbl COOEPIHCAHUAL.
PanunoaktuBHOCTh. Vcmonb3oBaHuE paguOaKTUBHBIX HM30TOMOB B TEXHUYECKHUX
1ensix. PEHTTE€HOBCKOE M3IIyYEHUE U €r0 UCIOJIb30BaHUE B TEXHUKE U MEIUIMHE.

MO)ICJ'II/IpOBaHI/IC KaK MCTO/ IIPOrHO3UPOBaHUs CUTyalluW HA ITPOU3BOACTBC.



1.3. CtpoeHue BeniecTBa

HNonnas xummuveckasi cBsaA3b. KaTuonbl, ux oOpa3oBaHuWE U3 aTOMOB B
pe3yibTaTe IMpoliecca OKHUCICHHS. AHUOHBI, MX O0pa3oBaHUE W3 aTOMOB B
pe3ynbTare Mmpouecca BOCCTAaHOBJIEHWS. JoHHas CBA3b Kak CBA3b MEXAY
KaTUOHAMHW W AHHOHAMHM 32 CYET DJJIEKTPOCTATUYECKOTO  MPUTSIKEHUS.
Knaccudukanus HMOHOB: MO COCTaBy, 3HAKy 3apsja, HAJIUYUIO THUAPATHON
ob0onouku. MoHHBIE KpHUCTAUIMYEeCKUEe pemeTkd. CBOMCTBA BEIIECTB ¢ MOHHBIM
TUTIOM KPUCTAJUIMYECKON PEIIETKH.

KoBajienTHasi xumMuyeckasi cBsi3b. MexaHu3M oO0Opa30BaHUS KOBaJECHTHOM
CBsi3u  (OOMEHHBIH U  JOHOPHO-AKIENTOPHBINA).  DIEKTPOOTPUIATEIHLHOCTb.
KoBaneHTHbIE MOJIsIpHAsE U HENOJsIpHasA CBs3H. KpaTHOCTh KOBaJ€EHTHOW CBSI3U.
MonekynsipHble U aTOMHbIE KpHUCTaUIM4YecKue peimieTkd. CBONCTBa BEIIECTB C
MOJIEKYISIPHBIMU U @TOMHBIMU KPUCTAJUIMYECKUMH PEIIETKAMU.

Merainyeckass cBsi3b. MeTalinyeckass KpUCTAIUIMYECKas pEHIeTKa W
MeTaJlTnYecKasi XuMudeckas CBsi3b. GU3ndecKre CBONCTBA METAIIIOB.

ArperatHbie COCTOSIHMS BelIeCTB U BOAOPOAHAS CBA3b. TBeploe, )KUAKOE U
razoo0pa3Hoe cOCTOsIHMSI BelecTB. Ilepexos BeliecTBa M3 OJHOTO arperaTHoro
COCTOSIHUS B Jipyroe. BosiopoiHas cBA3b.

Yucrele BemecrBa M cMecd. lloHatue o cmecu BemecTB. ['oMOreHHble u
reTeporeHnble cMecu. CocTaB cMecei: 00beMHas U MaccoBasi JOJIM KOMIIOHEHTOB
CMECH, MaccoBasi J0JIisl IPUMECEH.

JMucnepcHsbie cucremsl. [loHsaTue o aucnepcHoit cucteme. JucnepcHas dasza u
nucriepcuoHHas cpega. Kiaccudukanusa aucnepcHbix cuctem. I[lonarwe o
KOJUIOMIHBIX CUCTEMaX.

HHemoncmpayuu

Mogenb KpUCTAUIMYECKON PELIETKH XJIOPUAA HATPHUSL.

OO0pa31pl MUHEPAJIOB ¢ MOHHOW KPUCTAJUTMYECKON PEIIETKOM: KaJbI[UTa, TaJIUTA.
Monenu KpUCTAITMYECKUX PEIIETOK «CYXOro JpAa» (Wi ioaa), anmasa, rpapura
(unu KBapua).

[TpubOpHI HAa KUAKUX KPUCTAILIAX.



OOpasupl pa3IMYHbIX AUCHEPCHBIX CUCTEM: 3MYJIbCUH, CYCHEH3HH, a3po30Jeil,

resieu u 30J1€en.

Koarynsuus. Cunepesuc. Opdext Tungans.

Jlabopamopnsie onvimul

[IpuroroBienue cycneH3uu KapOoHaTa Kanbliusg B Boje. [lomydeHue smynbcuu
MOTOpPHOT0 Macia. O3HAKOMJIEHHE CO CBOMCTBAMU JIUCIIEPCHBIX CUCTEM.

Ilpogunvnvie u npogheccuonanvno 3nauumple 31€MeHMbl COOEPHCAHUAL.
[lonsipHOCTH CBSI3U M MOJAPHOCTh MOJEKyJbl. KoHaeHcamus. TekydecTb.
Bosronka. Kpucrammmzamus. CyOnumanus u  gecyoiumanus. AHOMaluu
(bu3nueckux CBOMCTB BOAbI. KHJKME KpUCTauibl. MHUHEpaabl U TOPHBIE MOPOIbI
KaK MPUPOAHBIE CMECU. DMYJIBCUU U CYCIIEH3UH. 30 (B TOM YMCIIE a3pO30JIH) U
renu. Koarymsanus. Canepesuc.

1.4. Bona. PactBopsl. DiIeKTpOoauTHYECKas AUCCOLUALINS

Boaa. PacrBopnl. PacrBopenue. Bonma kak pactBopurens. PacTBopuMOCTb
BellecTB.  HacelllleHHbIE,  HEHACBIICHHBIE,  MEPECHIIMICHHBIE  PACTBOPBI.
3aBUCUMOCTb PACTBOPUMOCTH Ta30B, JKUIAKOCTEH M TBEPABIX BEIIECTB OT
pa3TUYHbIX (PAKTOPOB.

MaccoBas 10J11 paCTBOPEHHOT'O BELIECTBA.

DJIEKTPOJITUTHYECKAS  JMCCONMANUsSA. OJIEKTPOIMTBI W HEDJIEKTPOMUTHI.
DJEKTPOIUTUYECKAS JIACCOIIAIMSL. MexaHU3MBI 3JIEKTPOJIUTUYECKOU
OUCCOLMALMM  [UI  BELIECTB C PAa3jIU4YHBIMU TUIAMU XMMHYECKOU CBS3H.
['mapatnpoBaHHblE M HETHAPATUPOBAHHBIE MOHBL. CTENEHB AIEKTPOIUTUYECKOU
nucconuanuu. CunbHble U ciaadble 3JIeKTPoJUThl. OCHOBHBIE MOJIOKEHHSI TEOPHUH
DIEKTPOJIMTUYECKOM  aucconanuu. KHCIIOTbI, OCHOBaHHMS U COJIM  KakK
DIEKTPOJIUTHI.

Hemoncmpayuu

PacTBOoprMOCTB BELIECTB B BOJIE.

CobOupanue razoB METOAOM BBITECHEHHUS BO/IbI.
PacTBOpeHue B Bojie CEpHOM KUCIIOTHI U COJIEM aMMOHMUS.

OO0pas1bl KPUCTATIIOTUAPATOB.



N3roToBneHne TMNCOBOM MOBS3KH.

HcnblTanne pacTBOPOB — AJNEKTPOJIMTOB M HEDJIEKTPOJIMTOB HA  MPEIMET
JUCCOUMAMU. 3aBHCUMOCTh  CTEIEHH  AJIEKTPOJMTHUYECKONM  JAMCCOLMALUU
YKCYCHOM KUCJHOTBI OT pa30aBieHUsl pacTBOPA.

JIBM>KEHME OKPAILIEHHBIX HOHOB B 3JIEKTPUYECKOM moJie. [IpuroroBineHune xxecTkon
BOJIbl U YCTPAHEHUE €€ )KECTKOCTH. IOHUTBL.

OO6pa3iubl MUHEPATIBHBIX BOJ| pa3IMYHOTO Ha3HaueHus. IlIpakmuueckoe 3anamue
[IpuroroBneHue pacTBopa 3aJaHHON KOHIIEHTPALUU.

Ilpogunvnvie u npogheccuonanvno 3nauumple 31eMeHMbl COOEPHCAHUAL.
PactBopenue kak Qu3nko-xuMuyeckuii mpouecc. TermnoBble 3PGeKTsl Npu
pactBopenuu. Kpucramioruaparel. Pemenue 3agad  Ha MacCoBYHO  JOJIIO
PacTBOpPEHHOrO BemecTsa. [IpuMeHenre BoAbl B TEXHUYECKUX LENsX. KeCTKOCTh
BOJIBI M CIIOCOOBI €€ ycTpaHeHHsl. MuHepaibHbIE BODI.

1.5. Kiaccugukanys HeopraHMueCKUX COSAMHEHUN U UX CBOMCTBA

Kucaorsl n ux cpoiicrBa. KHCIOTBI KaK 3JEKTPOJIUTHI, UX KJIacCU(UKALUS 1O
pa3IMYHBIM NpPHU3HAKaM. XUMHUYECKHE CBOWMCTBA KHCIOT B CBETE TEOPUHU
AIEKTPONUTHYECKON JTVCCOLIMALINH. Ocobennoctu B3aMMOJICUCTBUS
KOHILICHTPUPOBAHHON CEpHOM W a30THOM KHUCIOT ¢ MeTaiuiaMu. OCHOBHBbIE
CIIOCOOBI MOTYYEHUST KUCIIOTHI.

OcHoBaHus 1 uX cBoiicTBa. OCHOBaHUSA KaK 3JEKTPOJIUTHI, X KIACCH(PUKALIUS
[0 Pa3JUYHBIM ITPU3HAKaM. XMMUYECKHE CBOWCTBA OCHOBAHUU B CBETE TEOPUHU
DNEKTPOJIMTHYECKOM —aucconmanuu. Pa3nokeHue HepacTBOPHUMBIX B BOJE
ocHOBaHMI. OCHOBHBIE CLIOCOOBI MOTYYEHUSI OCHOBAHMM.

Comm u ux cpoiicrBa. Conu kak 3nekTponuThl. Conu cpeaHue, KUCHIbIe U
OCHOBHBIE. XMMHUUYECKHE CBOWMCTBA COJIEM B CBETE TEOPUHU DIIEKTPOJUTHYECKOU
nuccoruari. CriocoObl MOTYyUYEHUs COJICH.

['maponns conen.
Oxcuabl 1 ux cpoiicTBa. ConeoOpasyroliye U HecoeoOpas3yrolue OKCHbI.

OcHoBHBIE, aM(bOTEPHBIE U KUCIOTHBIE OKCHIBI. 3aBUCUMOCTh XapaKTepa OKCHIa



OT CTETCHH OKHCICHUS OOpa3ymoIIero ero Merauia. XHUMHYECKHE CBOMCTBA
okcua0B. [lonydeHne OKCUI0B.
Jemoncmpayuu
B3auMonencTBre a30THOW U KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOT C METaJIaMH.
['openue ¢ocdopa u pacTBOpeHHE MNPOJIyKTa TopeHuss B Boje. [lomydenue u
cBoiicTBa amdorepHoro ruapokcuaa. HeoOparumplii ruipon3 kapouaa KaabIusl.
OO6paTuUMBbI TUAPOIU3 COJIEN PA3IMYHOTO THUIIA.
Jlabopamopnvie onvimul
HcnpiTaHne pacTBOPOB KHUCIOT HMHAUKATOpAMHU. B3auMOIENCTBHE METAJIOB C
KuciaoTtaMu. B3amMmonaeilcTBHE KHCIOT ¢ OKCHIAMH MeETaJuIoB. B3ammonaeiicTBue
KHCJIOT C OCHOBaHMSIMH. B3ammojneicTBue KUCIOT ¢ coisiMu. Vcnbitanue
pacTBOPOB WIETOYEH HWHAMKATOpamMu. B3amMonencTBHe IWIENOYEeN C COJSIMH.
PaznoxeHne HepaCTBOPUMBIX OCHOBaHUU. B3anmopencTBue coier ¢ MeTalllaMH.
B3aumoperncTBue cosiet Apyr ¢ Apyrom. I uapoans coner pa3iMuHoro TUra.

Ilpogpunvnvie u npogheccuonanvno 3navumovle 31eMEeHmMbl COOEPIHCAHUAL.
[IpaBuna paszbaBieHus CEpHOM KHUCIOTHL Mcronb3oBaHWE CEPHOW KHUCIOTHI B
MPOMBIIIJICHHOCTH. EJKHE MIeNoYr, WX MCIOJIb30BAHUE B MPOMBIIIJIEHHOCTH.
[amenass u HerameHas HW3BECTb, UX MPUMEHEHUE B CTPOUTEILCTBE. l'HNC u
asnedacTp, TUTICOBAHUE.
[Tonsitue o pH pactBopa. Kucnornas, menoynas, HeUTpaibHask cpesia pacTBOPOB.
1.6. XuMuueckue peakiuu

Knaccnpuxkanusa xummndeckux peakuui. Peakuyu coennHeHus1, pa3noxKeHus,
3aMmelenus, oomena. Karanmutuueckue peakuuu. OOpatumble U HEOOpaTHMbIE
peakiuu. ['OMOTreHHBIE UM TETEPOTr€HHbIE PEAKIUU. IK3O0TEPMUUYECKUE U
SHIAOTEPMHUYECKHE peakiuu. TermmoBod APEGEeKT XUMHUECKUX  Peakiui.
TepMoOXUMUYECKUE YPAaBHEHUS.

OKuCANTEeILHO-BOCCTAHOBUTE/IbHbIe  peaknun. CTENeHb  OKUCIICHUS.
Okucnurenb W BOCCTaHOBJIEHHE. BoccraHoButens W OkucieHue. Meton
JIEKTPOHHOTO  OajiaHca Ui COCTaBJICHUS  YPAaBHEHHM  OKHUCIUTEIHHO-

BOCCTAaHOBHUTCIBHBIX peaKuHﬁ.



CxopocTh XUuMHYeCKHX peakuuid. [IoHATHE 0 CKOPOCTH XUMUYECKUX PEAKIIHIA.
3aBUCHMOCTh CKOPOCTH XUMHYECKUX PEAKIIUNA OT Pa3IMYHBIX (PaKTOPOB: MPUPOIBI
pearupyromux BEIIECTB, WX KOHIIEHTPAlMd, TEMIIEPATYPbl, IOBEPXHOCTH
CONPUKOCHOBEHMS U UCITOJIb30BaHUS KaTaIU3aTOPOB.

O0paTumocTh XuUMH4YecKHX peakuuii. O0patrMble 1 HEOOpATUMBIE PEaAKIUU.
XHUMHUYECKOE PAaBHOBECHE U CITOCOOBI €70 CMEIIIECHHUS.

Hemoncmpayuu

[Tpumepsl HEOOpaTUMBIX peakIMii, UAYIIUX ¢ 00pa30BaHMEM OCaJKa, raza WiH
BOJbL. 3aBHCHUMOCTh CKOPOCTH PEAKUUU OT MPUPOJbl PEArHpyOIIMX BELIECTB.
B3auMopeiicTBUE pacCTBOPOB CEPHOM KHUCIIOTHI C paCTBOPAMU THOCYJIb(aTa HATPHUs
Pa3IMYHON KOHIEHTPAMU U TeMIEPATypbl. MOeNb KUIISAIIETO CIOS.
3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIMHU OT MPUCYTCTBUS KAaTAIM3AaTOpA Ha
MpUMEpE PA3JIOKEHUS MEPOKCUAA BOAOPOAA C MOMONIBI0 JTHOKCUAA MapraHua u
KaTana3bl. MoJIeIb 3JEKTPOIU3epa.

Mogenb 3JI€KTPONM3HON BaHHBI I MOJIYYEHHS aTtOMUHHSA. MoOJenb KOJOHHBI
CUHTE3a aMMHUAKA.

Jlabopamopnvie onvimul

Peakuusi 3aMellieHds MEIM KEJIE30M B PacTBOpPE MEAHOro Kymopoca. Peakuuu,
uayime ¢ o0pa3oBaHUEM OCaJIKa, Ta3a WK BOJIBI.

3aBUCHUMOCTbh CKOPOCTH B3aUMOJAECHCTBHSI CONSTHOM KUCJIOTHI C METAJIIaMU OT UX
PUPOJIBI.

3aBUCUMOCTh CKOPOCTH B3aMMOJECHCTBUA IIMHKA C COJIHOM KHCJIOTOM OT €€
KOHIICHTpAIUH.

3aBUCHUMOCTh CKOPOCTH B3aumojaeicTBus okcuaa meau (Il) ¢ cepnoit kucmoToit
OT TeMIEepaTyphl.

Ilpogunvnvie u npoghpeccuonanvno 3nauumole 31€MeHMbl COOEPIHCAHUAL.
[TonsitTue 006 »nexTponu3e. DIEKTPOIM3 PACIIABOB. JEKTPOIU3 PACTBOPOB.
DJIEKTPOJINTUYECKOE  TOJIydeHUE amoMuHud. [IpakTuyeckoe INpHUMEHEHHE
anekTponusa. [ambBaHomactuka. [anpBaHocTerus. PaduHupoBaHHWe NBETHBIX

MCTaJIJIOB.



Karanu3. 1'OMOreHHble © TeTEpOreHHbIE KaTaiu3aTopsl. IIpomoTophl.
Karanutuueckue siapl. UHTHOUTOPBHI.

[Ipon3BOACTBO aMMHUAKa: ChIPhE, anliapaTypa, HAyYHbIE TPUHLIUIIBL.
1.7. MeTamibl 1 HEMETAJIBI

Mertamiabl. OcOOEHHOCTH CTPOCHHSI aTOMOB W KpHUCTaLIOB. Dusznueckue
cBoiicTBa MeTayuioB. Kiaccudukamuss MeTauioB 1O Pa3IMYHBIM IPU3HAKaM.
XHWMHYECKHE CBOMCTBA METAUIOB. OJIEKTPOXMMHUYECKUN DA HaNpsKEHUAN
METAJJI0B. MeTamioTepMus.

OOmume crmocoObl  TONMyYeHUsT MeTauioB. [loHsATHE O  MeTaulyprumu.
[TupomeTaimyprus, THAPOMETAILUTYPrUsl U 3JIeKTpoMeTauryprus. CriiaBbl YepHbIE
Y LIBETHBIE.

Hemeranabl. OcobeHHOCTH CTpoeHMs aTroMoB. Hemeramibl — mpocThie
BEILECTBA. 3aBUCUMOCTb CBOMCTB T'AJIOTEHOB OT MX ITOJIOKEHUS B NEPUOINYECKON
cuctemMe. OKHUCIUTENIBHBIE M BOCCTAHOBHUTEIBHBIE CBOWCTBA HEMETAJJIOB B
3aBUCUMOCTH OT UX IMOJIOKEHHUS B PALY dJIEKTPOOTPULATENHHOCTH.
Jemoncmpayuu
Kosmnexkuus Meranios.

B3anmoeiicTBUE METAILUIOB C HEMETAJIaMu (3KeJie3a, IMHKA U aJlFOMUHUS C CEPO,
QIIOMUHUS C WOJOM, CYpbMBI C XJOpPOM, FOpPEHHME jKeje3a B Xxjope). I'openue
METAJJIOB. AJTIOMUHOTEPMHUSL.

Komnexknuss HemeramoB. ['openune HemetaiioB (cepwl, (ocdopa, yris).
BolTecHeHHEe MEHee aKTHUBHBIX TaJlOT€HOB W3 pacTBOPOB MX cojedl Ooree
aKTUBHBIMHU raJOreHamHu.

Moenb NpOMBIIIUIEHHON YCTaHOBKH ISl POU3BOJICTBA CEPHOM KUCIOTHL. MO1€IIb
neyn Uit  oOxkura  u3BecTHsAKa. KoJulekuuum  mpoAyKIMM — CHIIMKAaTHOM
MIPOMBITIUIEHHOCTH (cTekna, papdopa, dasHca, 1ieMeHTa pa3IMIHbIX MAPOK U Jp.).
Jlabopamopnvie onvimul

3akaJjika ¥ OTIIYCK CTaJu.

O3HakOMJIEHHE CO CTPYKTypaMu ceporo u Oenoro uyryHa. Pacno3naBanue pyn

KEIIC3a.



Ilpaxmuueckue 3anamus
[Tomyuenue, coOupanre U pacro3HaBaHHWE ra3oB. PenieHue 3KcCrepuMEHTaTbHBIX
3a1ad.

Ilpogunvnvie u npogheccuonanvno 3nauumple 31€MeHMbl COOEPHCAHUAL.
Koppo3us MeTaiuioB: XuMUYecKasi U dJIEKTPOXUMHUYECKas. 3aBUCUMOCTh CKOPOCTH
KOPPO3HH OT YCIOBUM OKpy»karomieit cpenbl. Kiiaccudukanus Koppo3und MeTaioB
10 pa3JInYHBIM Npu3HaKaM. CrocoObl 3aIUThl METAIJIOB OT KOPPO3HH.
[Ipon3BOACTBO Uyr'yHA U CTAJIHU.

[lonyuenne HemeTauioB (PAKIIMOHHOM TEPEroHKOM JKUAKOrO BO3AyXa U
AIEKTPOJIIM30M PACTBOPOB MJIM PACIUIABOB JEKTPOIUTOB.

CunukaTHasi IPOMBIIIIEHHOCTh. [[pOM3BOACTBO CEPHOI KUCIIOTHI.

2. Opranuyeckasi XuMHust

2.1. OCHOBHBIE NTOHATHS OPTaHUYECKON XUMHUHU U TEOPHUS CTPOCHUS

OpPraHUYECKUX COCIUHEHUN

IIpeamer opranumyecko XuMuM. [IpuponHble, HCKYCCTBEHHBIE W
CUHTETHYECKUE OpPraHuyYecKue BemecTBa. CpaBHEHHE OpPraHUYECKUMX BEILECTB C
HEOPTaHUYECKUMH.

BaneHTHOCTh. XHMMHMYECKOE CTPOEHHE KaK IOPSNOK COEAUHEHHs aTOMOB B
MOJIEKYJIBI 110 BAJICHTHOCTH.

Teopusi crpoenuss oprannyeckux coeannennd A. M. byraeposa. OcHoBHBIE
IIOJIOYKEHMS] TEOPUU XUMUUYECKOT0 CTpoeHus. M3omepus n nuzoMmepbl. XUMHUYECKUE
(bopMyIIbl 1 MOAEIIA MOJIEKYJI B OPraHUYECKON XUMUHU.

Knaccudpukanus opranmveckmx BemiecTB. Kriaccudukamuss BeniecTs 10
CTPOCHHIO YTIEPOAHOTO CKEJIeTa U HAIMYUIO (PYHKIIMOHAIBHBIX Ipyni. ['omonoru
u romosorusi. Hauana nomenknatypsl IlUPAC.

Knaccupuxkanusa  peakumid B OpraHuveckod  xumuu.  Peakuuum
NPUCOECINHEHN (TUAPUPOBAHUS, TaJOT€HUPOBAHUS, T'MAPOTAIOr€HUPOBAHUS,
rUpaTalum). Peakuun OTILETUICHUS (IeruapupoBaHus,
JErHIpOrajJOreHNpOBanus, JAeruaparauuu). Peakuuu 3amemenus. Peakunn

M30MEPU3ALUH.



HHemoncmpayuu

Mogenn MOJEKyJl TOMOJIOTOB W  HM30MEPOB OPraHUYECKUX COCIMHEHHUM.
KauectBeHHOe oOOHapykeHHE Yriepoja, BOJOpoJa M XJOpa B MOJIEKYJax
OPraHUYECKUX COCAUHECHUMU.

Jlabopamopnbwiii onvim

N3roroBiieHre MOIeNIEld MOJIEKYJT OpPraHUYECKUX BEILIECTB.

Ilpogunvnvie u npogheccuonanvno 3nauumple 31€MeHMbl COOEPHCAHUAL.
[lonsitue o cybOctpate u peareHTe. Peakiuum OKHUCIEHHMS U BOCCTAHOBJICHUS
opranndeckux  BemiecTB. CpaBHEHHE  KiIacCH(UKAIMU  COCAWHCHHH |
KJ1acCU(pUKaMU peakuuii B HEOPraHUYECKON U OPraHUYECKON XUMUHU.

2.2. YrieBoaopoasl U UX MPUPOJIHBIE HCTOUYHUKHU

AJIKaHbl. AJTIKaHBI: TOMOJIOTUYECKUN P, U30MEPHUS U HOMEHKJIATypa aJKaHOB.
XUMHUECKHE CBOWCTBA aJKaHOB (METaHa, »JTaHA): TOpPEHHUE, 3aMeIlICHHE,
pasnoxeHue, nerupupoBanue. [I[puMeHeHrne aIkaHOB Ha OCHOBE CBOMCTB.

AJIKEeHBI. OTHjEH, ero MOJIyYEHUE (merunpupoBaHrEM JTaHa,
JenojiuMepu3aliiel  monudTWieHa).  ['oMonorudeckuit  psjg,  U30OMeEpus,
HOMEHKJIATYpa alKeHOB. XMMHYECKUE CBOMCTBA 3TUJIEHA: TOPEHUE, KAUECTBEHHBIE
peakuuu (oOeciBeunBaHue OpPOMHOW BOJBI M PacTBOpa MEpMaHTaHATA Kajus),
rugparanus, nonuMmepusanus. [[pumeHenue 3TniieHa Ha OCHOBE CBOMCTB.

/{uenbl M kKayuyku. [loHATHE O TMEHAX KaK yIIIEBOJOPOAAX C ABYMs IBOMHBIMHU
cBsa3samMu. CONpsDKeHHBIC JHEHBI. XWUMHUYECKHE CcBoicTBa OyramueHa-1,3 wu
M30MpeHa: o0eclBeYMBaHWE OpPOMHON BOABI W TOJHUMEpPHU3ALMS B KaydyKH.
HarypanbHblil 1 CHHTETHYECKME KaydyKH. Pe3nHa.

AnKuHBL.  AneruieH. XHMMHYECKHE  CBOMCTBA  alleTUJICHA: TOPEHME,
obOeciBeunBaHue OPOMHOM BOJbI, TPUCOCAMHEHUN XJIOPOBOJIOPOIA U THApATAIIMS.
[IpumeHeHne aneTwsieHa Ha OCHOBE CBOWCTB. MexKiaccoBass H30MEpHUSl C
aJKaJUECHAMMU.

Apenbl. benzon. Xumuueckue CBOMCTBa O€H3051a: TOpPEHHUE, PEAKIUU
3aMmernenust (ra-JIoreHupoBaHue, HuTpoBanue). [[pumenenne OeH30/1a HA OCHOBE

CBOWCTB.



IIpupoaHbie HCTOYHMKHM yriaeBoaopoaoB. Ilpuponsslii ras: cocras,
NPUMEHEHUE B KAUECTBE TOIUIMBA.

Hedts. Coctas u nepepabotka nedtu. [leperonka Hedru. Hedrenpomykror.
Hemoncmpayuu
['opeHne meTaHa, ITUIEHA, allETUJICHA.

OTHollleHHEe MeTaHa, OJTWIEHa, alleTWIeHa W OeH30Ja K pacTBopaM
NepMaHraHara Kauus 1 OpOMHOM BOJE.

[lonyyenne »STwieHa peakUMEd AEruapaTtaly 3TaHOJA, aleTHUIeHA —
TUAPOJIM30M KapOH1a KaJIbLIHs.

Pa3noxenue kaydyka npu Harpe€BaHWH, UCIBITAHUE MPOAYKTOB Pa3JIOKEHUS Ha
HEIPENEIBbHOCTb.

Komnekmust obOpasinoB Hedptu u HedrenpoaykToB. Komnekuus «KaMmeHHBIM
YTOJIb U MPOAYKIUS KOKCOXUMHUUYECKOTO IMTPOU3BOICTBAY.

Jlabopamopnvie onvimut
O3HaKoOMIIEHHE ¢ KOJUIEKIIMEN 00pa3lioB HE(PTH U MPOIYKTOB €€ NEPEpadOTKU.
O3HaKOMIIEHHE C KOJUICKIIMEH KayqyKOB M 00pa3laMu U3JIeTuil U3 PE3UHBI.

Ilpogpunvnvie u npogheccuonanvrno 3navumovle 31eMeHmMbl COOEPIHCAHUA.
[IpaBuno B. B. MapkoBaukoBa. Kiaccudukanuss v HazHAYeHUE KaydyKOB.
Knaccuduxkanus n HazHaueHue pe3vH. Bynkanuzarus kayqyka.

[TonyueHue aneTusieHa MUPOJIM30M METaHa M KapOUJIHBIM criocoOoM. Peakiius
MOJIMMEPU3ALMU  BUHWIXJIOpUAA. [IONMBUHWIXJIOPUI © €ro INpPUMEHEHUE.
Tpumepusanus aneTuieHa B OCH3011.

[lonsitue 00 dkcTpakuuu. BoccraHoBieHHE HUTPOOEH307a B AHWJIMH.
['omonoruueckunit psig apeHoB. Tomyon. HutpoBanue tonyosa. Tpotui.

OCHOBHBIE HaIpaBJIEHUSI TPOMBIIUICHHON TNepepadOTKU MNPUPOJHOTO Tasa.
[TonyTHbI HEDTAHOM Ta3, €To mepepadoTKa.

[Ipomiecchl  MpOMBINIIIEHHON — mepepaboTku  HePTH: KPEKUHT, PUGOPMHUHT.
OxTaHoBoe 4HCIIO OEH3MHOB M II€TAHOBOE YHCIO JAM3EIBHOTO TOIUIMBA.
KokcoxumMuyeckoe npor3BOICTBO U €r0 MPOITYKLIHS.

2.3. Kucnopoacoaepxaiiye OpraHn4ecKiue COeuHEHUS



Couprel. [lonydenne 3taHona OpOKEHHEM TJIIOKO3bl M THIpaTalUed TUIICHA.
['uapok-cunpHas rpynma Kak (QyHkuuoHanbHas. lloHATHE O mpeaenbHBIX
OJTHOATOMHBIX CHHUpPTax. XUMHUYECKHE CBOMCTBA ITAHOJIA: B3aUMOJACHUCTBUE C
HaTpueM, O0pa30BaHHE MPOCTBHIX U CIOXKHBIX A()UPOB, OKUCICHHUE B alIbJCTH/I.
[IpumeHeHne 3TaHONA HAa OCHOBE CBOWCTB. AJIKOTOJM3M, €O IOCJEACTBUS IS
OpraHU3Ma YeJOBEKa U MPEIyIpeKICHUE.

[MueprH  Kak MpeacTaBUTENb MHOIOATOMHBIX cnupTOB. KauecTBeHHas
peakuys Ha MHOTOaTOMHBIE CIUPTHL. I[puMenenune raunepuHa.

®enon. Puznyeckre M XMMHYECKUE CBOMCTBAa (peHosia. B3amMHoe BiusiHHE
aTOMOB B MOJIEKYyJI€ (peHOJIa: B3aUMOJICUCTBHE C TUAPOKCHUIIOM HATPUSI U a30THOM
kucaoroil. [Ipumenenne eHnosa Ha OCHOBE CBOWCTB.

Aabaeruabl. Ilonstue 00 anpaerugax. AJpierugHas Tpynma  Kak
¢yHkuoHanpHass.  PopManbIerujg U €ro  CBOMCTBA:  OKHCIIEHHE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBICHHE B COOTBETCTBYIOUIUN CIIHPT.
[lony4yeHne anpIErMAOB OKHUCICHHEM COOTBETCTBYHOIIMX CIUpTOB. [IpuMmeneHune
(dopMaiberuia Ha OCHOBE €r0 CBOWCTB.

KapoOonoBbie kuciaorbl. [lonsitue o kapOoHOBBIX KHciioTax. KapOokcuiibHas
rpynna kak (GyHKIuoHaigpHas. ['oMosnornyeckuil psia npeneiabHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KHCIHOT. [loidydeHne kapOOHOBBIX KHCIOT OKHCIIEHHUEM ajibJETUOB.
XHUMHUYECKHE CBOMCTBA YKCYCHOM KHCIJIOTBI: OOILIME CBOMCTBA C MUHEPAIbHBIMU
KUCJIOTaMU W peakuusi stepudu-kauuu. [IpumeHeHne yKCyCHOW KHCIIOTBHI Ha
OCHOBE CBOMCTB. BpICmIMe >KMpHBIE KHUCIOTBI Ha IMPUMEPE NAIBMUTUHOBOW W
CTE€ApUHOBOM.

Caoxubie 3¢upsl u :kupbl. [lomydeHue CIOXHBIX JPUPOB peaKIHUEH
srepuukannu. CroxHble >QUpbl B MNpuUpoje, WX 3HadeHue. I[IpumeHeHue
CJIOKHBIX 3()MPOB Ha OCHOBE CBOMCTB.

Kupwr kak cnoxubie ddupsl. Kiaccudukanus xupoB. XUMHUECKHE CBOWCTBA
JKAPOB: TUIPOJIN3 W TUAPUPOBAHUE KUAKUX KUPOB. [IpuMeHeHMe XKUpPOB Ha

OCHOBE CBOUCTB. MpblJja.



YraeBoabl. YriaeBoapl, #X KilacCUpUKAIMA: MOHOcaxapuabl (TIIIOKO3a,
bpykTo3a), Tucaxapuabl (caxaposa) U moarcaxapusl (Kpaxmai U HEeTI003a).

['moko3a — BENIECTBO C JBOMCTBEHHOM (YHKIMEH — albJIeTUIOCIUPT.
XWUMUYECKHE CBOWCTBA TJIOKO3bl: OKHUCJIEHHE B TIJIIOKOHOBYIO KHUCIOTY,
BOCCTAaHOBJICHHE B COpPOMUT, cnupTOBOoe OposkeHue. [IpuMeHeHHe TIIOKO3bl Ha
OCHOBE CBOMCTB.

3HayeHue YrieBOJOB B KUBOW MpUPOJie W KU3HM uyenoBeka. [loHstue o
peaKuusax MOJMKOHIACHCAMM WM TUIPOJIM3a HAa IPUMEpPE B3aUMOIPEBPALICHUN:
TJII0KO03a - TOJIMCAaXapu/I.

Hemoncmpayuu

OxkucrneHue crnupTa B albJIeTu/I.

KauecTBeHHbBIEC peaKIIiu HAa MHOTOATOMHBIE CITUPTHI.

PactBopumocTh (eHona B BOJE MpU OOBIYHON TeMIepaType U HarpeBaHUU.
KauectBennble peakiiuu Ha (HEHO.

Peaxnust cepeOpsHOro 3epkaiia ajbJIeTU0B U TJIFOKO3BI.

OxkucneHue anpIeruoB U TIOKO3bl B KHCIOTY C MOMOLIBIO THAPOKCUAA MEIU
(1. KauectBenHas peakuus Ha Kpaxmai. Korekius 3pupHbIX Macel.
Jlabopamopnwvie onvimul
PacTBOpeHre riuiiepuHa B BOjAe M B3amMojeicTBHe ¢ ruapokcuaoMm meau (1)
CBoiicTBa YKCYCHOW KHUCJIOTHI, OOIIME€ CO CBOMCTBAMU MHUHEPAIBHBIX KHCIOT.
Jloka3zaTenpCTBO HENPEAECIBHOIO XapakTepa KUAKOro >kupa. BzaumonerncrtBue
IIIOKO3bI M caxapo3bl ¢ ruapokcuaom meau (l1). KauectBennas peakius Ha
KpaxMarl.

Ilpogunvnvie u npogheccuonanvho 3Hauumole 31eMeHmMbl COOEPIHCAHUA.
MeTuoBbIi CIIUPT M €r0 MCIOJIb30BAHME B Kauye€CTBE XHUMHYECKOIO ChIPhSI.
ToKCHYHOCTh METaHOJIa W TMpaBUjia TEXHUKUA OE30MAaCHOCTH TPH pabOTe C HUM.
OTWICHITIMKOIb U €ro npuMeHeHue. TOKCMYHOCTh STWICHIJIMKOJA W MpaBuia
TEXHUKHU O€30MaCHOCTHU MPHU paboTe C HUM.

[Tomyyenne ¢QeHona wu3 MTPOAYKTOB KOKCOXUMHUYECKOTO TIPOU3ZBOJACTBA U W3

OeH3oJIa.



[Tomukonnencanust popmanpaeruga ¢ GeHosom B (GpeHoT0DOPMATBIETHIHYIO
cmoity. Aneranpiaerua. [lonsartne o keToHax Ha mpumepe aneroHa. llpumenenue
alleTOHA B TEXHUKE U MTPOMBIILICHHOCTH.

Mmuoroo6pasue kapOOHOBBIX KHCIIOT (IIaBEJIEBOM KHCIOTHI KaK JIBYXOCHOBHOM,
aKpUJIOBOM  KHUCIOTHl ~ KaK  HENpeAeNbHOW, OCEH30MHOW  KHUCIOTBI  Kak
apoOMaTHUYECKOM).

[InenkooOpa3yromue maciia. 3aMeHa XUPOB B TEXHUKE HEMHILEBBIM CHIPHEM.
CHHTETHYECKHE MOIOLIME CPEACTBA.

MosiouHokucnoe  OpokeHHE  TIIOKO3bl.  KHCIOMOJOYHBIE — MPOIYKTHI.
CunocoBanne kopMoB. HutpoBanue nemnono3sl. [InpokcuiivH.

2.4. Azotconeprkaliue opranudeckue coequHenus. Iloaumepnl

Amunbl. [Tonstue 06 amuHax. AnudaTuyeckue aMHHbI, UX Kiaccuukauus u
HOMEHKJIaTypa. AHWIMH KaKk OpraHndeckoe ocHoBaHue. [lonydeHune aHwnInHa U3
HUTpoOeH301a. [I[puMeHeHe aHnIMHA Ha OCHOBE CBOMCTB.

AMHHOKHCJIOTBI. AMHMHOKHUCIOTBI Kak aMdoTepHble U(YHKIIMOHAIBHbBIE
OpraHu4ecKue COCIMHEHHSI. XHWMHUYECKHE CBOMCTBA AMUHOKHCJIIOT:
B3aMMOJICUCTBUE C IIEJOYaMH, KHUCIOTaMHM U Jpyr C JpyroMm (peaxkuus
nonukoHaeHcauuun). llentuaHas cBa3p u nojunentuasl.  [IpuMeHeHue
AMUHOKHCJIOT HA OCHOBE CBOMCTB.

beaku. IlepBuunas, BTOpu4Hasi, TpETUYHAsI CTPYKTYpbl O€IKOB. XUMHUYECKUE
CBOMCTBa O€NKOB: TOpEHWE, JeHaTypauusi, TUIPOJIN3, LBETHbIE pEaKLUH.
buonornyeckue QpyHKIMM OEITKOB.

IMoaumepsl. benku u nonucaxapuabl Kak OMOMOIUMEPHI.

IlimacTmaccenl.  [lonydeHue nNONMMEpPOB  peakUued MNOJIMMEpU3alUU U
MOJIMKOHJIEHCAlUU.  TepMOIUIaCTUYHBIE M  TEPMOPEAKTUBHBIE  IIACTMACCHI.
[IpencraButenu macTMace.

BoJsiokna, wux kiuaccupukamusi. [lonyuenue  BojokoH.  OtxaenbHBIE
MPEACTABUTENN XUMUYECKUX BOJIOKOH.

Hemoncmpayuu



B3aumopelicTBue aMMHaKka M aHUJIMHA C COJISTHOM KHCJIOTOW. Peakuusi aHninHa ¢
OpOMHOI BOJIOH.

JlokazarenbCcTBO HAMMUUS (PYHKIIMOHAIIBHBIX TPYIIN B PACTBOPAX aMUHOKHUCIIOT.
PacTBopenue u ocaxaeHue O0eIKoB.

[{BeTHBIE peakiuy OEJIKOB.

["'opeHne NTUYBETO Iepa U WEPCTIHON HUTH.

Jlabopamopnsie onvimul

PactBopenue 6eKkoB B BOJIE.

OobHnapyxeHue 0eJIKOB B MOJIOKE U MACHOM OyJIbOHE.

Henarypanus pactBopa Oeflka KypUHOTO fiflla CIIUPTOM, PacTBOPAMH COJIEH

TSKEJIBIX METAJIOB Y IIPU HATPEBAHUMU.

Ilpakmuueckue 3anamusn

Pemenne 5SKcHepUMEHTaNbHBIX 3aJad Ha WACHTU(PUKAIMIO OPraHU4EeCKUX
COeIMHEHUH. Pacrio3HaBaHue m1acTMace U BOJIOKOH.

Ilpogpunvnvie u npogheccuonanvno 3navumovle 31eMEeHmMbl COOEPIHCAHUAL.
AMMHOKanpoHOBas KUciIoTa. KarpoH Kak IpeIcTaBUTENb TOJIMAMUIHBIX BOJIOKOH.
Hcnonb3oBaHue ruapoiu3a OENKOB B MPOMBIIUIEHHOCTH. [lonuBUHMIXIOpUS,
nosurerpadropatuieH  (tedson). DeHonodopMallbIETHAHBIE  IIACTMACCHI.
Hemrynona. ITpoMbIIUIEHHOE IPOU3BOICTBO XUMUYECKUX BOJIOKOH.

IIpuMmepHbIe TeMBbI peepaToB (I0KJIAA0B), HHANBHAYAJIbHBIX IPOEKTOB
* bHOTEXHONOrUs U F'eHHAast HHKeHepuss — TexHoJoruu X XI Beka.
HaHoTexHOJOTMST Kak MPUOPUTETHOE HANpaBICHUE PA3BUTHS HAYyKU U
npou3BoJicTBa B Poccuniickon Penepanun.
* CoBpeMeHHBIE METO/Ibl 00€33apaKuBAHUS BOJIbI.
* AioTponusi METAJIJIOB.
* JKuznb u gesarenvHocts [.M.Menneneena.
e Cunrtes 114-ro anemenTa — TpuyM@ pOCCUICKUX (PUZUKOB-SACPITUKOB.
* U3otomnsl Bogopoaa.
* lcnonbp30BaHKe paJuOAKTUBHBIX U30TOMOB B TEXHUYECKUX LIEIIAX.

* AmopdHbIe BenlecTBa B PUPOE, TEXHUKE, OBITY.



* OxpaHa OKpY’Karolllel cpeibl OT XMMUYECKOTO0 3arpsi3HeHus. KoimuecTBeHHbIE Xa-
PAKTEPUCTUKU 3arpA3HEHUS OKPYKAIOIIEH CPEebl.
* [Ipumenenue TBepHOro u razoo0pasHoro okcuaa yriaepozaa (IV).
* 3anmTa 030HOBOI'O 9KpaHa OT XUMHUYECKOI'O 3arpsA3HEHMUS.
* ['pyboaucnepcHbie CUCTEMBbI, UX KJIAaCCH(PHUKAIUSI U UCTOIb30BaHUE B MPOodeccHo-
HaJIbHOW JEATEIbHOCTH.
* Kocmernueckue remu.
* [IpumeHeHne CycieH3Ui U SMYJIbCUU B CTPOUTENILCTBE.
* PacTBOpHI BOKpYT HAC. TUIBI pacTBOPOB.
* Bopa Kak peareHT U cpena Uil XUMAYECKOro IpoIiecca.
* Bkiag OTEYECTBEHHBIX YUYEHBIX B DPa3BUTUE TEOPUU DIEKTPOIUTHYECKOU
JACCOLIAALIH.
* YcTpaHEHUe KECTKOCTH BOABI HA POMBIIUICHHBIX IPEAPUATHSAX.
* CepHas KUCIOTA — «XJIEO XUMUYECKOMN MPOMBIIIIIEHHOCTH .
* lcnosnb30BaHHE MUHEPATIBHBIX KUCJIOT Ha MPEANPUATHAX Pa3IMUHOrO MPOQUIIS.
* OKCHJBI U COJIM KaK CTPOUTEIIbHBIE MaTEPHAJIbI.
* JloBapeHHas COJIb KaK XUMHUYECKOE CBIPHE.
* MHorosukuii kapOOHAT KalblKs: B IPUPOJIE, B TPOMBILIUIEHHOCTH, B OBITY.
* Peakuuu ropeHus Ha MIPOU3BOJCTBE U B OBITY.
* BupryanbHOE MOAECIUPOBAHUE XUMUYECKHUX IPOLECCOB.
* DJIEKTPOJIU3 PACTBOPOB 3JIEKTPOJIUTOB.
* DJIEKTPOJU3 PACIIABOB JIEKTPOIUTOB.
* [IpakTuueckoe NMPUMEHEHHME BJIEKTpoM3a: pauHUpOBaHME, TaJIbBAHOIUIACTHKA,
raJIbBaHOCTET .
* lcropus nosydeHus U NpOU3BOACTBA AIFOMUHUS.
* DJIEKTPOJUTHUECKOE MOTyYeHHE U papUHUPOBAHUE MEIH.
* Posib METAJIIOB B UCTOPUH YEJIOBEUYECKOM LUBUIM3aLuu. McTopust oTedecTBeHHOM
yepHoi MeTauryprud. COBpeMEHHOE METaypruyecKoe IpOru3BOJICTBO.
* Kopposzus MeTanioB 1 croco0bl 3alUThl OT KOPPO3UHU.

* MuepTtHbIe WK 61aropoHbIE Ta3kl.



* PO}KI[a}OH.II/IC COJIM — I'aJIOI'CHBI.

* PoJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJIIEHUHU U PA3BUTHH MHUPOBOM OPraHUYECKOU

XUMUU.

* COBpCMCHHBIe MNpCaAcCTaBJICHUA O TCOPHUU XUMHUYICCKOI'O CTPOCHUAI.

* DKOJOTHYECKHE aCIEKThI NCIIOJIb30BaHUS YIIIEBOAOPOAHOTO ChIPbA.

e Ucropus OTKpbITHUS W pa3pabOTKU Ta30BBIX M HEMTAHBIX MECTOPOXKICHUN B

Poccuiickon denepanum.

e XuMUS yrICBOJIOPOTHOTO CHIPhI U MOSI Oyaymiasi mpogeccusl.

d yFJI@BOI[OpOI[HO@ TOIINIMBO, €TI0 BUABI 1 HA3HAYCHHUC.

* CuHTETHYECKHE KaydyKH: UCTOPHUS, MHOTOOOpa3ue U NepCIeKTUBBI.

* Pe3MHOTEXHHYECKOE MMpOU3BOACTBO MW €TI0 pPoOJIb B HAYYHO-TCXHUYCCKOM

nporpecce.

* Hedgtp u ee TpaHCOPTHPOBKA KaK OCHOBA B3aMMOBBITOJHOIO MEXKIYHAPOJAHOIO

COTPYJHUYECTBA.

TemaTHuyeckoe NJIAHUPOBAHUE

[Ipu peanm3anum coiepkaHusi 00I1Ie00pa30BaTEIPHON YUSOHON TUCIUIIIMHBI

«Xumus» B npenenax ocBoeHuss OIIOII CIIO na 0a3e OCHOBHOrO OOIIEro

oOpazoBaHus ¢ noyiydeHuem cpensero oomiero oopaszoanus (IIITKPC, TIIICC3)

MaKcUMaJibHas yuyeOHas Harpy3ka oOywaromuxcsi coctaisieT: 117 yacoB, U3 HHUX

aynutopHas (oOsi3aTesibHasi) Harpy3ka oOydJaroluxcs, BKJIIOYas J1abopaTOpHbBIC

OIIBITHI U IMPAKTHYCCKUC 3aHATHUA, —78 YaCOB; BHCAYAUTOPHAA CaAMOCTOATCIbHAsA

paboTa cTy1IeHTOB — 39 4yacoB.

TEMATHUYECKHUM ILIAH

Bup yueOHo# padoThI

KoaundyecTBO 4acoB

AyautopHbie 3anaTusi. Cogep:xanue 00yueHust

Bsenenue

1. O0masi ¥ HeOpraHuv4ecKas XuMus

45




1.1. OCHOBHBIE TIOHATHSA U 3aKOHBI

1.2. Ilepnognyeckunii 3akoH U llepuonnueckas cucrema 6

xumuueckux 3meMeHToB 1. . MeHeneeBa u CTpoeHne

aToma

1.3. Ctpoenue BemecTBa 8

1.4. Bona. PacTBopbl. DIEKTpOIUTUYECKAS TUCCOLAALIMS 5

1.5. Knaccudukanus HeOpraHM4eCKUx COSAMHEHUN U UX 8

CBOICTBA

1.6. Xumuueckne peakuuu 4

1.7. Metanibl u HEeMETaJUIbI 6

2. Oprannyeckasi XuMus 32

2.1. OCHOBHBIE NOHATHUS OPTAHUYECKON XUMUH U TEOPUS 3)

CTPOCHUSI OPTaHUYECKUX COCTUHEHUN

2.2. YrieBoaopoasl U UX MPUPOJAHBIE HCTOUHUKHU 9

2.3. Kucnopoacoaep:xaliye OpraHu4ecKre COeMHEHUS 9

2.4. Azotconepkaime OpraHn4ecKue COeTMHEHMUS. 9

[Tommmepsl

UTOT'O 78
BneayautopHasi camocTosiTebHas padoTa

[ToaroToBKa J0KIamOB, pedeparoB, WHIUBUIYATBHOTO 39

IIPOCKTa C HCIIOJb30BAHUCM PIH(i)OpMaI_II/IOHHI)IX TCXHO-

JIOTHH | JIp.

[TpomexyTounas artectanus B hopme audpepeHImpoBaHHOTO 3a4eTa

Bcero 117
XAPAKTEPUCTHUKA OCHOBHBIX BHU/10B YUYEBHOU
JNEATEJIBHOCTU

CTYAEHTOB

Conepxanue XapakTepucTUKa OCHOBHBIX BHJIOB JICSITEIHLHOCTH




oOyueHus CTYJICHTOB (Ha YPOBHE YUEOHBIX ICUCTBUIA)

Baxxueimmue YMeHue naBaTh  ONPENEIICHHWE U ONEpPUPOBATh
XUMHUYecKHne CJIENYIOIMMUA XUMUYECKUMH TMOHSTHUSIMHU: BEILECTBO,
MOHATHA XUMHYECKUN AJIEMEHT, aToM, MOJIEKYJIa,

OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIPHAS] MACChI, HOH,
AJUTOTPOIIHS, H30TOIIbI, XUMHUYECKas CBSI3b,
3JIEKTPOOTPULIATENIBHOCTh,  BAJEHTHOCTb,  CTEIEHb
OKHUCJICHHUSI, MOJIb, MOJIIPHAsI Macca, MOJISIPHBINA 00beM
ra3o000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJISIPHOTO U

HEMOJICKYJIIPHOT'O CTPOCHM:, paCTBOPLI, 3JICKTPOJIUT U

HEIEKTPOJIUT,  AIEKTPOJINTUYECKAsT  JUCCOLMAIu,
OKUCJIIMTEIb W  BOCCTAHOBUTENb, OKHCIEHUE W
BOCCTAaHOBJICHHE,  TeIIoBOoM  3(p@dexT  peakuuw,
CKOPOCTh XMMUYECKON PEaKIMH, KaTaIN3, XUMUYECKOE
paBHOBECHE, YIJIEPOAHBIN CKeleT, (YHKIUOHAJIbHAsS

rpyIia, i30Mepus, TOMOJIOTUS

OCHOBHBIE 3aKOHBI

XM

@OopMyJIMpOBaHWE  3aKOHOB  COXPAaHEHHS  MaccChbl
BELIECTB U MOCTOSIHCTBA COCTABA BEILIECTB.

VYcraHOBKa MPUYMHHO-CIEACTBEHHOM CBSI3U  MEXKIY
COIEpKaHMEM  3TUX  3aKOHOB M  HaIllMCAaHHUEM
XUMUYECKUX GOopMyd M YpaBHEHMH. YcCTaHOBKa
SBOJIIOIIMOHHOM  CYIIHOCTH  MEHJECIECEBCKOW  H
COBPEMEHHOU (hOPMYJIMPOBOK NEPUOANUECKOTO 3aKOHA
. U. MenpaeneeBa. O0bsicHeHne (PU3NYECKOTO CMBICTIA
CUMBOJIMKM TEPUOJAUYECKON TaOMUIBl XUMHUYECKUX
sanemeHToB [[. M. MeHnneneeBa (HOMEpPOB 3JIE€MEHTA,
nepuoja, TIpYNnbl) ©U  yYCTAHOBKA  MPUYMHHO-
CIIEICTBEHHOW CBSI3M MEXJIYy CTPOCHHEM aTroMa H
3aKOHOMEPHOCTSIMA U3MEHEHHSI CBOWMCTB 3JIEMEHTOB U

06p330BaHHLIX HMH BCIICCTB B IICPHUOAAX U I'PYIIIIAX.




XapakTepucTuka 5SJIEMEHTOB MaJbIX M OOJBIIMX
IIEpUOJOB MO HUX mnoJiokeHuo B Ilepuonnueckon

cucreMe /1. 1. Menneneea

OcHOBHBIC TeEOpUH

XUMHHU

YcraHoBka  3aBHCHUMOCTH  CBOMCTB  XMMHYECKHX
BEILIECTB OT CTPOEHUSA aTOMOB OOpa3yloIIUX UX
XUMHUYECKUX 3JIEMEHTOB. XapaKTEPUCTUKA BAXKHEHIIINX
TUIIOB XMMHUYECKHUX CBSI3€M U OTHOCUTEIHLHOCTH 3TOM
TUIIOJIOTHUH.

OOBsiICHEHHE 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX
COCTaBa U CTPOCHUS KPUCTAIUIMYECKUX PELIETOK.
@OpMyJIIMPOBKA  OCHOBHBIX  TOJIOKEHHH  TEOPUHU
BJICKTPOJUTUYECKOW JTUCCOLMALMU Y XapPaKTEPUCTHUKA
B CBETE€ 3TOW TEOPHM CBOWCTB OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCIUHCHUM. DopMyJIMPOBKa
OCHOBHBIX TOJIOKECHUWA TEOPUU XUMUYECKOTO CTPOCHUS
OPraHUYECKUX COCIMHECHUN U XapaKTEPUCTHUKA B CBETE
ATOU TEOpUHU CBOMCTB OCHOBHBIX KJ1aCCOB

OPTaHUYECKUX COCTUHEHUN

OcHOBHBIE TeOpUH

XUMHUH

YcraHOBKa  3aBUCHMOCTHM  CBOMCTB ~ XMMHYECKHX
BEIIECTB OT CTPOCHUS aTOMOB OOpa3ylIIMX UX
XUMHAYECKUX DJIIEMEHTOB. XapaKTepUCTUKA BaXKHEHUIINX
TUINOB XMMHUYECKHUX CBSI3€M M OTHOCHUTEIBHOCTH 3TOMU
TUMOJIOTHH.

OOBsicHEHHE 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT HX
COCTaBa U CTPOCHUS KPUCTAIUIMYECKUX PELIETOK.
@OOpMYyJIIMPOBKA  OCHOBHBIX  TIOJIOKEHUH  TEOPUHU
3JIEKTPOJIMTUYECKON JUCCOUMALMUA W XapaKTEPUCTHUKA
B CBETE€ 3TOW TEOPHM CBOWCTB OCHOBHBIX KJIACCOB
HEOPTraHNYECKUX COCMHECHUH. dopMynUpoOBKa

OCHOBHBIX IOJIOKECHUM TCOPHUHU XUMHUYCCKOI'O CTPOCHUA




OpPraHUYECKUX COCIUHEHUN U XapaKTEPUCTUKA B CBETE
OTOM  TEOPUUM  CBOMCTB  OCHOBHBIX  KJIACCOB

OPraHUYICCKUX CO€,ZII/IH€HI/Iﬁ

Baxueiiimue
BellecTBa "

MAaTepHAJIbI

XapakTepucTUKa  COCTaBa, CTPOEHUSA,  CBOMCTB,
MOJTYYEHHS] U TIPUMEHEHUS BaKHEUIUX MeTauioB (1A
u Il A rpynn, anroMuHHs, Kene3a, a B €CTECTBEHHO-
HAay9HOM Tpo(uie U HEKOTOPHIX d-3JIEMEHTOB) M WX
COCIMHEHU.

XapakTepucTUKa  COCTaBa, CTPOEHUSA,  CBOICTB,
MOJIyYeHUS] M TNPUMEHEHHUSI BAKHEWIIMX HEMETAJJIOB
(VIII A, YHA, V1A rpynm, a tTakxe azora u ¢ocdopa,
yriepoia W KpPEeMHHMsI, BOAOPOJA) U UX COEIUHEHUI.
XapakTepucTUKa  COCTaBa, CTPOEHUS,  CBOMCTB,
MOJYYEHUS] W TNPHUMEHEHHS BaXHEHIIMX KIIACCOB
YIIEBOAOPOIOB (QJIKAHOB, LUKIIOAJIKA-HOB, AJKEHOB,
QJIKWHOB, apeHOB) W UX Haubojee 3HAYUMBIX B
HAapOJHOXO3IMCTBEHHOM  IUIAHE  MPEICTaBUTEIEH.
AHaOrn4yHas XapaKTEePUCTHUKA BAKHENIINX
NpPEACTABUTENIE JIPYTHMX  KJIACCOB  OPTraHUYECKUX
COEIMHEHMI: METAaHOJIa M 3TaHOJIa, CIO0XKHBIX 3(UPOB,
KUPOB, MbUI, albAerujoB (OopMalbAETHAOB H
areTanbAeTuaa), KETOHOB (aleToHa), KapOOHOBBIX
KUCIOT (YKCYCHOM KHCIOTBI, JJii €CTECTBEHHO-
HAy4YHOTO MpOodus MPEACTaBUTEICH APYrHX KIacCoOB
KHCJIOT), MOHOCaxapusioB (TJIFOKO3bI), JIUCaxa-puioB
(caxapo3sl), MoJICaxapuioB (kpaxmana u
[EJUTIOJIO3bl),  aHWIMHA, AaMHHOKHUCIIOT,  OCJKOB,
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJOKOH, Kay4yKOB,

miIacTtMacc

XVMHYEeCKNH HA3BIK

Ucnionp3oBanne B y4eOHOW © TpodecCHOHATBHON




H CHMBOJINKA

JNESITEIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3zBaHne m3ydeHHBIX BEHIECTB 10 TPUBUAIBHOM WIIA
MEXKIYHAPOJIHOM HOMEHKJIATYpPE U OTPaKCHHUE COCTaBa
ITUX COCAUHEHUN C TIOMOIIHI0 XUMUYECKUX (HOPMYII.
OTpaxeHue XHUMHUYECKHX TPOLECCOB C TMOMOIIBIO

YPaBHEHUN XUMHUYECKUX PEAKIUN

Conep:xkanue

00y4eHuUs

XapaKTCpI/ICTI/IKa OCHOBHBIX BHAOB JOCATCIBHOCTH

CTYJCHTOB (Ha YpPOBHE YUEOHBIX I€UCTBUIA)

XyuMH4YecKue

peakuuu

OObsiCHEHHE CYUIHOCTH XUMHUYECKUX IMPOIECCOB.
Knaccudukanus XuMU4YeCcKuX peakiui 1mno pazinyHbIM
MPU3HAKAM: YUCIIY U COCTaBY MPOAYKTOB M PEArcHTOB,
TerioBoMy 3¢ @dexTy, HampapieHuto, (aze, HATUUUIO
KaTajlnu3aTropa, MW3MEHECHUIO CTENECHEW  OKHUCIICHUS
AJIEMEHTOB, 00PA3yIOINX BEIIECTBA.

VYcraHoBKa TpPU3HAKOB OOIIEr0 H  Pa3jIM4YHOIO B
TUMOJIOTUA  PEAKIMWA  JJIsI  HEOPTaHWMYECKOW U
opraHnueckoil xumuu. Knaccuduimkaius BEIEeCTB U
MPOLIECCOB c TOYKH 3peHUs OKHCJICHUS -
BoccTaHOBJIEHUS. COCTaBJIEHHE YPAaBHEHHUI pEaKIui C
MTOMOIIBIO METO/Ia DJIEKTPOHHOTO OaslaHca.
OOBsicHEHHE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOU
PEAKIMHU U TMOJIOKEHUS XUMHUYECKOTO PaBHOBECHUS OT

paznuyHbIX (PaKTOPOB

XUMHU4eCKuu

IKCIEPUMEHT

BrImmonnHeHHE XUMHUYECKOTO AKCIIEPUMEHTa B TIOJHOM
COOTBETCTBHH C IIPaBUIaMH 0€30MaCHOCTH.
Habmronenue, dukcanus W ONHUCAHUE PE3YJIbTaTOB

IMPOBCACHHOI'O OKCIICPUMCHTA

XuMuueckas

uHpopmanus

HpOBeI[eHI/IC CaMOCTOSITEJIBHOTO IMOMCKAa XHMHYECKOMU

uHpopMalMM  C  HMCIHOJIb30BAaHUEM  PA3IMYHBIX




HUCTOYHHUKOB (Hay4HO-TIOIYJIIPHBIX U3J1aHuil,
KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHera).
Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJOTUH ISt
00palboTKH U Mepejaun XUMHUECKON HHPOPMAIIH U €€

MIpe/ICTaBJICHHS B pa3ITUYHbBIX (popmax

Pacuersl no YcTaHOBKA 3aBUCHMOCTM MEXAY KauyeCTBEHHOM U
XHMHUYECKHM KOJMYECTBEHHOW CTOPOHAMHU XMMHUYECKUX OOBEKTOB U
(popmynam mpoueccoB.  Pemenue  pacdeTHhIX  3amad IO
U YPABHEHUSIM XUMHUYECKUM (HOpMYJIaM U ypaBHEHUSM

IpodunbHoe u OObsicHEHNE XUMHYECKHUX SIBJICHUW, TPOUCXOSAIIUX B

npogecCHOHAIBHO |IPUPOAE, OBITY U HAa IPOU3BOJICTBE.

3HAYUMOE Onpenenenue BO3MOYKHOCTEM MPOTEKaHUSI
coJepkaHmne XUMUYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX.
CoOmroieHre  TpaBUI  DKOJOTHMUECKH T'PaMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH CpeJie.

OueHka  BIUMAHUS ~ XUMHYECKOTO  3arps3HCHUS
OKpYXarolel cpeibl Ha OpraHu3M 4YeJoBeKa U JIPyTrUe
UBbIe opranu3mbl. CoOIt0/IeHrEe TpaBUil 0€301MacHOTO
oOpallleHusI C TOPIOYUMH M TOKCHYHBIMH BEIECTBAMH,
1a60paTOPHBIM 000pyI0BaHUEM. IToaroroBka
PacTBOPOB 33/IaHHOM KOHIIEHTpAIMU B OBITY W Ha IPO-
W3BOJICTBE.

Kputnueckass oneHka IOCTOBEPHOCTH XUMHUYECKOU

uH(pOopMaIK, MOCTyNaoEH U3 pa3HbIX HCTOYHUKOB

qu6H0-MeT011quc1<0e N MAaTECPHAIBHO-TEXHUIECCKOE o0ecrneueHue

NMPOrpamMmbl Y4e0HOM JUCUUIIJIMHBI «XUMMSD)

OcBoeHMe TporpaMMbl Y4eOHOM TUCIUTUTMHBI « XUMUS MpeIoaaracT HaTuaue

B mpodeccmoHalbHONM  00pa30BaTENbHOM  OpraHM3aIlud,  peaju3yrolen



oOpa3oBaTenbHyI0 MpOrpaMMy CpemHero o0miero oOpa3oBaHusl B Tpejaeiiax
ocoermst OIIOIT CIIO na 0a3e OCHOBHOrO 00ImIer0 0OOpa3oBaHUs, KaOWHETa
XAMHHA C JlabopaTopueil W 1abOpaHTCKOM KOMHATOH, B KOTOPOM HMEETCs
BO3MOXKHOCTh 00ecrneunTh CBOOOAHBIN nocTyn B MHTepHET BO Bpems y4eOHOTO
3aHATHUS U B TIEPUOJI BHEYUEOHOM JeATEITHHOCTH 00YyJarOIINXCsl.

[Tomemenne kaOWHETa JOJDKHO YIOBIETBOPSITH TpeOoBanusM CaHUTapHO-
snuAeMuosorndeckux npasui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHO THUIIOBBIM 00OpYJIOBaHHEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHHSX, B
TOM YHUCJI€ CHEIHATM3UPOBAHHON Yy4yeOHOW MeOenblo M CpeACcTBaMH OOYyYEHHS,
JIOCTaTOYHBIMH [l BBIMIOJHEHHWS TPEOOBaHMW K YPOBHIO MOJITOTOBKHU
06y YaroIIIXCs’.

B kabunere I0JDKHO OBITh MYJIBTUMEAUNHOE OOOpPYAOBaHHE, MOCPEICTBOM
KOTOPOTO0 YYacTHHKHM OO0pa30BaTeIbHOrO Ipoliecca MOTYyT IMPOCMATPUBATh
BU3YaJIbHYIO0 MH(GOPMALIMIO IO XMMHH, CO3/1aBaTh IPE3EHTALIMU, BUI€OMaTEpUaIbl
U T. 1.

B cocrtaB y4eOHO-METOAMUYECKOTO M MaTepUalbHO-TEXHUYECKOTO OCHAILEHUS
KaOWHEeTa XUMHUH BXOJST:

* MHOTO(QYHKIIMOHATHHBIA KOMIUIEKC MPENo/IaBaTeNs;

HaTypajdbHbIe OOBEKTHI, MOJIEIH, TPUOOPHI U HAOOPHI JJIs1 TOCTAHOBKHU JIEMOHCTpA-
IIMOHHOTO ¥ YYCHHMYECKOTO IKCIIEPUMEHTA,;

* [EYaTHBIE M SKPAHHO-3BYKOBBIE CPEJCTBA OOYUCHHUS,

* CpeICcTBa HOBBIX MH()OPMAIMOHHBIX TEXHOJIOTUH;

* pEaKTHBHI,

* [EepeYHU OCHOBHOM U JOTMOJHUTEIBHON YUEOHOM JINTEPaTyphI;

* BCIIOMOTAaTENbHOE 000PYIOBAaHUE W MHCTPYKIINU;

* OuONMOTEYHBIN POHSI.

B OubnmoTeunslit GoH BXOIAT yUSOHUKU U y4eOHO-METOINYECKUE KOMIUIEKTHI
(YMK), pexkoMeHIOBaHHbIE WM JOMYIICHHbIE JUIS WCIHOJb30BaHUS B

podeccuOHaNbHBIX 00pa3oBaTeNbHbIX OpraHu3alusIX, peanu3yronmx

2 TInceMo MuHHCcTepcTBa obpaszoBaHusa U HaykKu PP ot 24.11.2011 Ne M/I-1552/03 «O6 ocHalieHHH 00111€00pa30BaTeABHBIX YIPEXKIAECHUH
y4eGHBIM U y4e6HO-Aa60paTOPHBEIM 000PYIOBAHHEM).



o0pa3oBaTeNbHyI0 MPOTpaMMy CpeaHero ooOimero oOpa3oBaHHs B Mpefenax
ocBoenus OIIOIT CIIO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUsI.

bubnmmnoTednbrii GOH MOXKET OBITh JOMOJHEH XMMHYECKOW SHIMKIIONCINEH,
CIIPaBOYHUKAMU, KHUTAMU JIJI YTEHUS 110 XUMUMU.

B mporiecce ocBoeHUsT IpOrpaMMbl YI€OHOW TUCITUTUIMHBI « XUMUS) CTYICHTHI
JOJKHBI MIMETh BO3MOYKHOCTH JIOCTYIA K AJIEKTPOHHBIM YYEOHBIM MaTepHaliaM TI0
XUMUHU, UMCIOIHUMCS B CBOOOAHOM JOCTyme B cetu MHTEpHET (2IEeKTPOHHBIM

KHHUraM, IpakTUKyMam, TectaM, Mmatepuanam EI'D u ap.).

Pexomenayemas iureparypa

JlJyist cTy1IeHTOB

[Mabpuensa O.C., OctpoymoB W.I'. Xumus mis nmpodeccuilt U crnenuanabHOCTER
TEXHUYECKOTO Tpoduiisa: y4eOHMK Uil CTYH. YYpEeXKIeHu cpen. mpod.
oOpazoBanusi. — M., 2014.

INabpuensa O.C., Octpoymor W.I'., Cmagkoe C.A., Jlopodbeea H.M.
[IpakTukyM: ydeb. mocodue st CTyI. yupexaeHu cpel. nmpod. oOpa3oBaHus. —
M., 2014.

[Naopuensn O.C., OctpoymoB WN.I'., CrmagxkoB C.A. Xumwus: mocobue st
noaroroBku k EI'D: yuebd. mocobue miga CTyd. yupexaeHud cpea. mnpod.
obpazoBanus. — M., 2014.

INabpuensu O.C., JIvicoBa I'.I'. Xumus. TecTsl, 3a7auu U ynpakHEHUs: y4eo.
nocooue i CTy/. yupexaeHui cpea. mpod. oopazoBanus. — M., 2014.

Epoxun IO.M., Kosanesa N.b. Xumus mnsa npodeccuii u crnenuaibHOCTEH
TEXHUUYECKOTO M ECTECTBEHHO-HAy4yHOro nmnpoduiiei: y4eOHUK s CTY..
yapexaeHuit cpen. npod. oopazoBanus. —M., 2014.

Epoxun FO.M. Xumusa: 3agaum U ynpakHeHus: y4deO. mocobue s CTyI.
yupexJieHuit cpen. mpod. odpazoanus. — M., 2014.

Epoxun 0. M. COopHUK TECTOBBIX 3aJaHWI MO XUMHH: yuel. mocoOue s

CTY/I. YUpEKIEeHUH cpel. pod. odpazoanus. — M., 2014.



Epoxun 1O. M., Kosanera U. b. Xumusa nns mpodeccuit U crnenuaabHOCTEN
TEXHUYECKOTO MPOPIIA. DICKTPOHHBIA yUeOHO-METOIUUYECKHM KOMIUIeKC. — M.,
2014.

CnanxoB C. A, OctpoymoB WN.I', IMabpuensu O.C, JlykpssnoBa H.H. Xumwust mist
npodeccuii W CHEUUATBHOCTEH  TEXHUYECKOro mnpoduiis. DJIEKTPOHHOE
NpUIOKEHUE (NEKTPOHHOE yueOHOE U3JIaHue) I CTY/. YUpexAeHUN cpell. mpod.

oOpazoBanus. — M., 2014.

JL1st mpenoaaBaTest
denepanpHbiid 3ak0H 0T 29.11.2012 No 273-d3 «O6 o6pazoBannn B Poccuiickoit
denepanum.

[Ipuka3z MunuctepcTBa oOpa3zoBanus U Hayku PO ot 17.05.2012 Ne 413 «O06
yTBEpKJIeHUH (eJepaIbHOTO TOCYJIapPCTBEHHOTO 00pa30oBaTENIbHOTO CTaHAapTa
cpeaHero (IoJIHOTo) O0IIero 00pa3oBaHuUs».

[Tpuka3z MunuctepcTBa oOpazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHMH u3MeHeHuM B Ilpuka3 MunucrepctBa oOpa3oBaHuss U Hayku PD ot
17.05.2012 Ne 413 "OO yrtBepxaeHun (QenepaibHOr0 Trocy1apCTBEHHOTO
0o0pa30BaTeIbLHOTO CTaHAapTa CPEAHETO (MOTHOT0) 001Iero 0Opa3oBaHus'"».

[Tucemo JlemaprameHTa TOCYAapCTBEHHOW TMOJUTHUKA B cdepe MOATOTOBKU
pabouux kaapoB u JAIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexkoMeHaauy Mo OpraHu3aluu MOJYyYeHHUsl cpeaHero oOiiero oOpa3oBaHUs B
npejaesax OCBOEHHUSI 00pa30BaTENbHBIX MPOTPAMM CPEHEro MPO(ecCHOHATBLHOIO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO OOIIEro OoOpa3oBaHUSI C YYETOM TPeOOBAHMIA
dbenepanbHbIX TOCYJAPCTBEHHBIX O0pa30BaTENbHBIX CTaHAAPTOB W MOJydaeMOU
npodeccuu WM CrenruaaIbHOCTH CPETHETO MPOPECCHOHATIEHOTO 00pa30BaHUS.
[Ma6puensa O.C., JIsicoa I'.I'. Xumusi: kHura 1js npernogaBaTeis: y4e0.-MeTO/I.

nmocooue. —

M., 2012.



Iaopuensu O.C. um gp. Xumua [ mnpodeccuili M cHelHadIbHOCTEH

TEXHUYECKOTO PO (3IIEKTPOHHOE TPUIIOKEHHE).

HNuTepHer-pecypcesnl

www.pvg.mk.ru (ommmmnuana «Iloxkopu BopoObeBsl ropsi»). Www.hemi.wallst.ru

(OOpa3zoBaTelbHbI CaWT IS IIKOJBHUKOB «Xumus»). Www.alhimikov.net

(O6pazoBaTenbHbIN CAUT 7151 IIKOJIBHUKOB).
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