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INOACHUTEJBHASA 3AIIMCKA

[Iporpamma o01mieoOpa3oBaTeIbHON yYECOHOM MUCHMIUIMHBI  «XUMUS»
npeaHa3HayeHa JUIsl M3YYeHHs] XUMHH B Mpo(deccHOHANbHBIX 00pa30oBaTeNbHBIX
opranm3armsix CIIO, peanusyronmx o00pa30BaTENbHYIO MPOrPaMMy CpPEIHETO
obmero o0pa3oBaHUs B TMpeAeiaXx OCBOCHHUS OCHOBHOHM MpodeccrnoHalbHOM
obpazoBatensHoi nporpammbl CITIO (OIIOIT CITO) Ha 6a3e OCHOBHOIO OOIIETO
oOpa3oBaHUs TPU TMOJATOTOBKE KBATU(PUIIMPOBAHHBIX pPAOOUMX, CIY>KaIUX,
CHEUAINCTOB CPEAHETO 3BEHA.

[Iporpamma paszpabotana Ha ocHoBe TpeboBaHuit ®I'OC cpennero obIIeTrO
oOpa3oBaHus, TPEABABIIEMBIX K CTPYKTYpe, COACpPKaHUIO U pe3yJibTaram
OCBOCHHMSI yUI€OHON TUCIUTIIMHBI «XUMUMD», B COOTBETCTBUH C PexomeHmanusMu
[0 OpraHU3aluy MOJYYEHHs CPEIHEro 001ero o0pa3oBaHus B IPEEIax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CPEHETO MPOECCHOHANTBHOTO0 00pa3oBaHus Ha O6a3e
OCHOBHOIO oOmiero o0pa3oBaHUsi C y4yeToM TpeOoBaHUM  (eaepaabHbIX
rOCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOJydyaeMod mpodeccuu Uiu
CIEIUAIBHOCTH  CpeAHero  mpodeCcCUOHAbHOrO  00pa3oBaHus  (MUCHMO
JlenapTameHTa rocy1apCTBEHHOM MOJIMTUKYU B cpepe MOArOTOBKH pabounuX KaJpoB
u JIITO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

ConepxxaHue mporpamMmbl  «XHMHs»  HAmpaBlI€HO Ha  JOCTHXKEHHUE
CHEAYIOIINX LeJIen:
dbopmupoBaHre y OOy4YarOMIMXCSl YMEHUSl OLIEHUBATh 3HAYMMOCTb XMMHUYECKOTO
3HAHMS JIJIS1 K&KJIOTO YeTI0OBEKa;
dbopMupoBaHHe y OOYYarOIIMXCSl LEIOCTHOTO MPEJCTABICHUS O MHUPE U POJH
XUMHUH B CO3JIaHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MUpPA; YMEHUS

OOBSACHATh OOBEKTHI U MPOLECCHl OKPYKAIOMIEH NEeHCTBUTENbHOCTH: MPUPOIHOM,



COLUMAIIBHOM, KYyJbTYPHOM, TEXHUYECKOM CpEeAbl, — MCIOIB3Yys 1 3TOr0
XUMUYECKUE 3HAHUS;

pa3BUTHE Y 00yJarOMMXCs YMEHUH pa3ianyaTh (PakThl U OIICHKH, CPAaBHUBATH OIle-
HOYHBIE BBIBOJIBI, BUJETh UX CBA3b C KPUTEPHUSMH OLIEHOK U CBSI3b KPUTEPHUEB C
OTpPEJICTICHHOW CUCTEMON IIeHHOCTeH, (opmynupoBaTh M  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHUIO;

npuodpeTeHne 00y4yaroIMMUCS OIbITa Pa3HOOOPA3HON AEATEIbHOCTH, TO3HAHUS U
CaMOITO3HAHMS; KJIIOYEBBIX HABBIKOB, MMEIOIIUX YHHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB JCSITEIBHOCTU (HABBIKOB PEIICHUs] MPOOJIEM, MPUHATHUS pelie-
HUH, MOUCKA, aHanu3a U o0pabOTKH MH(OpPMAIMU, KOMMYHUKATUBHBIX HABBIKOB,
HAaBBIKOB M3MEPEHUI, COTPYJHUYECTBA, 0€30I1aCHOT0 OOpallleHUsl C BEIECTBAMH B
MOBCEIHEBHOM KU3HM).

B nporpamMmy BKIIIOUEHO cojeprKaHWe, HalpaBiIeHHOE Ha (OPMUPOBAHUE Y
CTYACHTOB KOMIIETEHLIUH, HEOOXOAMMBIX g KauecTBeHHOro ocoeHusi OIIOIT
CIIO Ha 06a3e OCHOBHOIO OO0IIEro 0Opa3oBaHUsl ¢ MOJYYEHUEM CPEIHEro OOIero
oOpa3oBaHUs; MPOTPaMMbl  TOJTOTOBKH  KBAIU(UIMPOBAHHBIX  pabOUUX,
CITy>KallliX, MPOTpaMMbl MOATOTOBKM crienuaiuctoB cpeaHero 3seHa (ITITKPC,
[IICC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUTIJIAHBI «XUMMS»

XUMHsSI — 3TO HAyKa O BELIECTBAX, UX COCTABE U CTPOECHUHU, CBOMCTBAX U
MPEBPALIECHUSIX, 3HAYCHUN XMMHUYECKHUX BEIIECTB, MATEPUATIOB U IMPOLECCOB B
MIPAKTUYECKOM AEATEIbHOCTH YEIOBEKA.

Conepxkanue  001I€00pa3oBaTENbHON  YYEOHOW — TUCHUTUIMHBI — « XHAMHUSH)
HaIpaBJICHO Ha YCBOSGHHE 00YYaIOIIMMUCS OCHOBHBIX MOHSTUM, 3aKOHOB U TEOPUH
XUMUU; OBJIAJICHNE YMCHMSIMU HAOJIOaTh XUMHYECKUE SIBJICHHS, MPOBOJIUTH
XAMHUYECKUN SKCIEPUMEHT, IPOU3BOAUTH PACUEThl HA OCHOBE XHMHUYECKUX
(bopMyI1 BEIECTB M YPABHEHU XUMUYECKUX PEAKIUH.

B nporniecce u3yueHus XuMun y oOydaroIIMXCcsl Pa3BUBAIOTCS MMO3HABATEIHHBIC

HHTCPCChbl U MHTCIIJICKTYAJIbHBIC CHOCO6HOCTI/I, HOTp€6HOCTI/I B CaMOCTOATCIIbHOM



npuoOpeTeHNs 3HaHUI M0 XMMHUU B COOTBETCTBUHU C BO3HUKAIOIIUMU KU3HEHHBIMU
npobiieMaMu, BOCHHUTHIBAETCS OEpEKHOE OTHOIIECHUS K MPUPOJE, NMOHUMaHUE
3M0pOBOTO  O0pa3a JKH3HH, HEOOXOAMMOCTH TMPEIyNPEKJACHUS SIBICHUH,
HAHOCAIIMX BpEJ 30POBBI0 U OKpyxkaromeil cpeae. OHM OCBaMBaIOT MPUEMBI
IPaMOTHOTO, 0€30MacHOr0 MCTOJIh30BAaHUS XUMHUYECKUX BEIIECTB U MAaTEPUAJIOB,
PUMEHSEMBIX B OBITY, CETbCKOM XO3SHCTBE M Ha TIPOU3BOICTBE.

[Ipu CcTpyKTYpUpOBaHUHU CcoOJEpKaHUs 001eo0pa3oBaTeIbHON  yueOHOM
JTUCIMIUIMHBL s TPOo(ecCHOHANBHBIX ~ 00pa30BaTeNbHBIX  OpraHHU3aIi,
peanu3yommux o0pa3oBaTEIbHYI0 MPOTpaMMy CpPEAHEro oluiero oOpa3oBaHUs B
npenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOro 00IIEro 0oOpa3zoBaHUS,
YUUTHIBAJIaCh OOBEKTHBHAs pEalbHOCTh — HEOOJBIION O00BbEM  Yacos,
OTITYIIEHHBIX HA MU3yYE€HUE XMMUU U CTPEMIICHHE MaKCHMAaJbHO COOTBETCTBOBATH
uaessM  pa3BuBawpomiero obyuyenus. Iloatomy — TeopeTHueckue  BONPOCHI
MaKCUMaJbHO CMEIIEHbl K Hayaldy W3Y4YeHUs JUCHUIUIMHBI, C TE€M YTOObI
nocieayonmuil (hakTUYECKUid MaTepual paccMaTpUBAICS HA OCHOBE M3YyUEHHBIX
TEOPHU.

Peanm3zamusi neqyKTHBHOTO MOAXO0Ja K HM3YUYEHHIO XHUMHH CIIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTMYECKHX OIEpaluid MBIIUICHUs, KaK aHallu3 W CHUHTE3,
0000IIeHNe W KOHKPETH3alMs, CpaBHEHWE W aHAJIOTHs, CHUCTEMaTH3alus M
KJaccuduKanus u Jip.

B coxmepxxanun y4yeOHOW TUCIMIUIMHBL JUISI €CTECTBEHHO-HAYYHOIO Mpoduis
npo(hecCHOHANBPHO 3HAYMMBIA KOMIIOHEHT HE BBIIENIEH, TaK Kak BCE €ro
coZiepKaHue SBISETCS MPO(UILHO OPUEHTUPOBAHHBIM M HOCUT MPO(EeCCHOHATBHO
3HAYMMBIN XapaKTep.

B nmpomecce wu3ydeHus XUMUU TEOPETUYECKHE CBEICHUS JOTOJHSIOTCS
JEMOHCTPALUSIMH, JTaOOPATOPHBIMHU OIBITAMHA M TMPAKTHUYECKUMHU 3aHSATHUSIMH.
3HAYUTENBHOE MECTO OTBOJIUTCS XMMHUYECKOMY B3KcrnepuMeHTy. OH OTKpbIBaeT
BO3MOXKHOCTH ()OPMHUPOBATH Y 00YJAIOIIMXCS CIICIIUATBHBIE TPEIMETHBIC YMEHUSI:

pa60TaTb C BCHICCTBAMH, BBIINIOJIHATL HPOCTBIC XHUMHYCCKHUC OIIbITBbI, YYHUTb



0e30MmacHOMY M 3KOJOTHYECKHM TIpPaMOTHOMY OOpAallleHHI0 C BeIleCTBaMH,
MaTepuajgaMH U IporeccaMu B ObITY U Ha MIPOU3BOICTBE.

Jlnst  opraHuzanMM  BHEAYAUTOPHOM CaMOCTOATENbHON pabOThl CTYJEHTOB,
opmaneBaronux npodeccusimu CIIO u cnenmanbHOCTSIMU CIIO TEeXHUYECKOTO
npoduiis npodeccuoHanbHOr0 00pa3oBaHus, MPEACTaBICH MPUMEPHBIN MepeueHb
pedepaToB (I0KIAI0B), MHIUBUYAIBHBIX MPOEKTOB.

B mpouecce wu3yueHus XuUMHH BaxHO (opMHpoBaTH HHPOPMAIMOHHYIO
KOMIIETEHTHOCTh OOyuaromuxcs. [1loaToMy npu opraHu3anud CaMOCTOSITEIbHON
paboThl HEOOXOIMMO AaKIIEHTUPOBATh BHHUMAaHHE OOYy4alOUUXCS Ha TIOUCKE
uH(popMauu B cpeacTBax maccMmenua, VHTepHeTe, yyeOHOW M ClelHATIbHON
JUTEpaType C COOTBETCTBYIOMIUM OOPMIIEHUEM U MIPEICTABICHUEM PE3YJIbTATOB.

N3yuenne  oOmieoOpa3oBaTebHOM  y4eOHOM — JUCHMIUIMHBI — «XHMHS»
3aBepuIaeTcs IMOJABEIECHUEM HUTOroB B (Qopme nuddepeHIupoBaHHOTO 3a4eTa B
paMKax IMPOMEKYTOYHOM aTTeCTalMu CTYAEHTOB B mpouecce ocBoeHus OIIOII

CIIO ¢ monydenueM cpearero obuero odpasosanus (IIIIKPC, ITIICC3.)".

MECTO YYEBHOM JUCIHUIIJIMHBI B YYEBHOM IIJIAHE
VYyebnas aucuUIUIMHA «XUMHUS» H3y4aeTcss B 00IIe00pa3oBaTEIHLHOM ITHKIIE

yaeoHnoro OIIOIT CIIO na 6a3e 0OCHOBHOT'O OOIIEro 0Opa3oBaHUs C MOJTYyYECHUEM

cpeanero oomiero oopazosanus (IITIKPC, IITICC3).

PE3YJBbTATBI OCBOEHUS YYEBHOM JUCIUIIJIMHBI
OcBoeHue coaepkaHuss Y4yeOHOMW JUCHUIUIMHBI «XUMHS», OOecreyrnBaeT
JIOCTUKEHUE CTYJEHTaMU CJIECAYIOIINX Pe3yJIbTATOB:
*  JIUYHOCHMHBbBIX:
YyBCTBO F'OPJAOCTH U YBAKECHUS K UCTOPUU U JIOCTHKEHUSIM OTEUECTBEHHON XUMHU-
YECKOW HAayKH; XUMHUYECKU TPaMOTHOE TOBEJICHUE B MPOGECCHOHAIIBHON JesTelNb-
HOCTH ¥ B OBITY NPU OOpaIlleHUH ¢ XMMHYECKUMU BEIIECTBAMH, MaTepHaIaMH U

poIeCcCaMu;

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



- TOTOBHOCTH K MPOJOKEHUIO 0O0pa30BaHMs W TOBBINICHUS KBaTH(UKAIUA B W3-
OpaHHOM MpodeccHoHaIbHON JAeATeIbHOCTU U OOBEKTUBHOE OCO3HAHHUE POJIM XU-
MUYECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHE UCIOJIb30BaTh JOCTHKEHUSI COBPEMEHHOW XMMHYECKON HAYKH U XUMHUYE-
CKHUX TEXHOJIOTHH JIJISl TIOBBITIICHUSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO PAa3BUTHUS B
BBIOpaHHOM TpOoQecCHOHATBLHOMN AeATEIbHOCTH;

*  MemanpeoMemHbIX:

- HCHOJIb30BAaHHWE PA3JIMYHBIX BHUJOB MO3HABATEIIBHOM JEATEIBHOCTH W OCHOBHBIX
WHTEJUICKTYaJIbHBIX OIepanuii (MMOCTAaHOBKH 3aja4yd, (HOPMYITUPOBAHUS THUIIOTE3,
aHaiM3a W CHUHTE3a, CpPaBHEHHUs, OOOOIICHWS, CUCTEMATU3AlMH, BBISBICHUS
MPUYUHHO-CJICACTBEHHBIX CBSI3€H, MOUCKA aHAJIOTOB, (D)OPMYJIMPOBAHUS BHIBOJIOB)
JUISl pEUIEHUs TOCTaBJIECHHOM 3aJaui, TPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
(HaOmro/IeHUs, HAYYHOTO AKCIIEPUMEHTA) JUIsl U3YYEHHUS! Pa3IUYHBIX CTOPOH XU-
MUYECKUX OOBEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJIUMOCTh CTall-
KUBAThCS B MIPOPECCUOHAIBHOM cdepe;

- HCIOJIb30BAaHUE PA3IMYHBIX UCTOYHUKOB JUISI TIOJYYSHHUS] XUMUYECKON HH(pOopMa-
LMW, YMEHUE OIIEHUTH €€ JOCTOBEPHOCTH JUISl TOCTUKEHHSI XOPOIIHUX PE3yIbTaTOB
B IpodeccuoHalIbHOM cepe;

* npeomMemHbIX:

- ¢(OpMHUPOBAHHOCThH TPEJCTABICHUN O MECTe XMMHHU B COBPEMCHHOM HAy4YHOM
KapTUHE MHpA; MOHMMAHUE POJIM XUMHUU B (HOPMHUPOBAHHH Kpyro3zopa u ¢GyHK-
[IMOHAJLHOM IPAMOTHOCTH YeJIOBEKA JJIsl PEIICHUs PAKTUUECKUX 3a]1ay;

- BJIQJICHUE OCHOBOMOJIArAIOIMNMU XUMUYECKUMU TTOHSATUSAMU, TCOPUSIMH, 3aKOHAMHU
Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMHUUYECKON TEPMUHOJOTHEN U
CHUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMHM METOJIAaMH HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMbIMU B XHUMUMU:
HaOJII0/ICHHUEM, OTMCaHUEM, U3MEPEHUEM, AKCIIEPUMEHTOM; yMEHUE
00pabaThIBaTh, OOBICHATH PE3YIHTATHI MPOBEJACHHBIX OMBITOB M JIEJIATh BBIBOIBI,
TOTOBHOCTh M CIOCOOHOCTh TPUMEHATH METOMIbl TO3HAHWS TPU PpEHICHUU

IMPAaKTHYCCKUX 3a7a4;



- c(opMupoBaHHOCTh yMEHHUSI JaBaTh KOJMYECTBEHHbIC OLICHKM U MPOU3BOJUTH
pacyeTsl 0 XUMUYECKUM (GOpMyJiaM U YpaBHEHUSM;

- BIJIQJICHUE TpaBUJIaAMU TEXHHKU O€30MaCHOCTH MPHU MCIOJIb30BAHUM XUMHUYECKHUX
BEIIIECTB;

- c(opMuUpOBaHHOCTh COOCTBEHHON TO3UIMU IO OTHONICHUIO K XHWMHYECKOU

uHbOpMaInK, MOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

COJIEP’KAHWUE YYEBHOM TUCIUTIJIVHBI

BBenenue

HayuyHpie wmeTOAbl TO3HAHUS BEIIECTB M XUMHUYECKHX SIBICHUH. Poib
AKCIEPUMEHTa U TEOPUM B XUMHUHU. MoOJEIMpOBaHUE XMUMHUYECKHX MPOIIECCOB.
3nauenne xumuu npu ocBoeHun npodeccuid CIIO u cnenmanbHoctedt CIIO
TEXHUYECKOTO Npodusisi mpoPecCHOHATBHOTO 00pa30BaHMUS.
1. O0mas u Heopranuveckass XuMus 1.1. OCHOBHbIE OHATHS U 3aKOHBI XUMUU

OcHoBHBbIe mOHATHS XMMHHM. BemectBo. AtoM. Moinekyna. XUMHYECKUM
aneMeHT. Amnortponus. IIpocteie W ciokHbIE BemniecTBa. KadyeCTBEHHBIM U
KOJJMYECTBEHHBIM  COCTaB  BEHIECTB. XUMHUYECKHE€ 3HAKM ©  (OPMYIIBL
OTHOCHUTENBbHBIE aTOMHAsI U MOJIEKYJIsIpHasi Macchl. KOMYecTBO BellleCcTBa.

OcHoBHbIE 3aKOHbI XUMHH. CTeXHOMETpHUA. 3aKOH COXPAHEHUS MACChI
BEILIECTB. 3AKOH MOCTOSTHCTBA COCTaBA BEILIECTB MOJIEKYJISIPHOM CTPYKTYpPhI. 3aKOH
ABOTaJIpo U CJIEICTBUS U3 HETO.
PacyeTHple 3a7auM Ha HAXOXKIACHUE OTHOCUTEIBHOM MOJEKYJSIPHOM MAacChl,
OMpE/ICJICHNE MAaCCOBOM JI0JM XHMHYECKHX 3JIEMEHTOB B CJIOKHOM BEIIECTBE.
Hemoncmpayuu
Mopenu aTOMOB XUMUYECKHUX 3JIEMEHTOB.

Mopgenn MOJEKyl NPOCTBIX M CJOXHBIX BEIIECTB (IIAPOCTEPKHEBBIE U
Crroapta— bpurineoa).
Kosnekiust mpocThIX U CI0XKHBIX BelllecTB. HekoTopble BellecTBa KOJIMYECTBOM |
Moib. Mojens MoliipHOro obobema razoB. Asmiotpornust (ocdopa, Kuciopona,

OJIOBA.



Ilpogunvnvie u npogpeccuonanvno 3nauumvle 31€MeHmMbl COOEPHCAHUA.
AnnorpomHble MogudUKaIuu yriepoaa (anmvas, rpadur), kuciaopoaa (KACIOPO,
030H), ojioBa (cepoe W Oeynoe 0i0BO). [IOHSATHE O XMMHYECKOW TEXHOJIOTHH,
OMOTEXHOJIOTUHA U HAHOTEXHOJIOTUH.

1.2. Ilepnoanueckuii 3akoH U Ilepuogmyeckas cuCTeEMa XUMHUYECKUX DJIEMEHTOB
. . MenpaeneeBa 1 CTpOCHUE aToma

Ilepuoguuecknii 3axon /I.U.MenpeneeBa. Ortkpoitue J[.M.MenneneeBbim
[lepuonuueckoro  3akoHa. Ilepumomunueckuit  3akoH B (OPMYJIUPOBKE
J.M.Menneneena.

[lepuonnueckass Tabauma XMMHYECKMX  BJIEMEHTOB —  Ipaduyueckoe
0TOOpakKeHHE MEepPHOJUYECKOro 3akoHa. CTpyKTypa NEpUOJUYECKON TaOIMIIbL:
NepHOJIbl (MaJible U OOJIbIINE), TPYIIbI (TJIABHASI U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuit 3axon /[.U.Menoeneeea. Atom —
CIIO’KHasE yacTuma. Sapo (IpOTOHBI M HEUTPOHBI) M DJIEKTPOHHAs 000JO0YKA.
N3otonbl. CTpoeHHE SJIEKTPOHHBIX OOOJOYEK aTOMOB BJEMEHTOB MallbIX
nepuoaoB. OCOOEHHOCTH CTPOEHMS AJIEKTPOHHBIX O0OJIOUEK aTOMOB 3JIEMEHTOB
OOJIBIIMX TIEPUOJIOB (MTEPEXOHBIX d7eMeHTOB). [loHsATHE 00 OpOuTANIAX. S-, p- 1 d-
opOuTanu. DIEKTPOHHBIE KOHPUTYPAIITH aTOMOB XUMUYECKHUX AJIIEMEHTOB.

CoBpemenHass  QopmynupoBka  llepuonnueckoro  3akoHa.  3HaueHHUE
[lepnoguueckoro 3akoHa u [leproanueckoil CUCTEMBI XUMUYECKUX JJIEMEHTOB /1.
N. MenaeneeBa [u1sl pa3BUTHS HAYKU U IOHUMAaHUSI XUMUYECKOW KapTUHBI MUPA.
HHemoncmpayuu

Paznmuunbie ¢opmbl [lepuoanueckoil cucremMbl XuMuyeckux snemeHToB /I .
Menneneesa.

JuHamudeckue TaOauIbl s monaenupoBanus [leproanyeckol  CHUCTEMBI.

DnexTpu3anms Tell 1 UX B3auMOJEICTBUE.

Jlabopamopnuwiit onvim

MonenupoBanue nocrpoenus [lepuoauueckoil TaOIUIBI XUMUYECKUX JIEMEHTOB.
Ilpogunvnvie u npogpeccuonanvno 3nauumole 31eMeHMbl COOEPIHCAHUA.

P&,Z[PIO&KTI/IBHOCTB. HNcnons3oBaHue PAAUOAKTUBHBIX H30TOIIOB B TCXHHUYCCKHX



1eJsX. PEHTTeHOBCKOE M3IIyUYEHUE U €T0 HCIOJIb30BAHUE B TEXHUKE U MEIULMHE.
MoaenupoBaHue Kak METOJI MPOrHO3UPOBAHUS CUTYallMU Ha MPOU3BOJICTBE.
1.3. CtpoeHue BeliecTBa

Honnas xumMudeckasi cBaA3b. KaTuonbl, ux oOpa3oBaHuWE U3 aTOMOB B
pe3yibTaTe Ipoliecca OKHUCICHUS. AHUOHBI, MX OO0pa3oBaHME H3 AaTOMOB B
pe3ysbTare mpolecca BOCCTaHOBIEHUs. VOHHas CBsI3b Kak CBS3b MEXKIY
KaTUOHAMU W AaHUOHAMM 3@ CYET DJJEKTPOCTATHYECKOTO  IMPHUTSIKEHUS.
Knaccudukanus HMOHOB: MO COCTaBy, 3HAaKy 3apsja, HaJIUYMUIO THUAPATHON
ob6onouku. MoHHBIE KpHUCTaIMYecKue permeTkd. CBOMCTBA BEMIECTB ¢ MOHHBIM
TUINOM KPHUCTAJUIMYECKON PEIIETKH.

KoBanenTHasi xumuyeckasi cBsi3b. MexaHu3M o0pa30oBaHUs KOBaJECHTHOM
CBsi3u  (OOMEHHBIH U  JOHOPHO-AKIENTOPHBINA).  DIEKTPOOTPUIATEIBLHOCTb.
KoBaneHTHbIE MOJIsIpHAsE U HENOJsipHas CBsi3H. KpaTHOCTh KOBaJEHTHOW CBSI3U.
MonekynsipHble U aTOMHbIE KpHUCTaJUIM4ecKhe pemeTku. CBOHCTBa BEIIECTB C
MOJIEKYJISIPHBIMU U @TOMHBIMU KPUCTAJUIMUYECKUMHU PEIIETKaAMHU.

Merainyeckass cBsi3b. MeTalinyeckass KpUCTAIUIMYECKas pEHIeTKa W
METaJUIMYECKasi XUMHUYECKas CBsI3b. DU3NUECKHUE CBOMCTBA METAJJIOB.

ArperaTHbie COCTOSIHMS BellleCTB U BOAOPOAHAs CBfA3b. 1BEpHOe, )KUIKOE U
ra3oo0pa3Hoe COCTOsIHUSI BemiecTB. llepexos BelrecTBa M3 OJHOTO arperaTHOTO
COCTOSIHMS B JIpyroe. BogopoaHas CBs3b.

Yucrele BemecrBa M cMecH. lloHatue o cmecu BemecTB. ['oMOreHHele u
reTeporeHnble cMecu. CocTaB cMeceil: 00beMHast U MaccoBasi JOJIM KOMITIOHEHTOB
CMECH, MaccoBas J0JIs1 IPUMECEH.

JMucnepcubie cuctembl. [lonsTrue o gucnepcHoit cucreme. {ucnepcHas ¢aza u
nucriepcuoHHas cpeaa. Kiaccudukanus aucnepcHeix cuctem. IloHarwe o
KOJUIOMIHBIX CUCTEMaX.

Hemoncmpayuu

Mopnenb KpUCTaUIMYeCKON PEIIeTKH XJIOpUIa HATpHs.



OOpa3ipl MUHEPAIOB C MOHHOW KPUCTAJUIMYECKON PEHIETKOM: KaJIbLIMTA, TajuTa.
Mojenu KpUCTaTUTMUECKUX PEIIETOK «CYXOro JbJay (Wiu 1Hoxaa), anMasa, rpadura
(M KBapIa).

[Tpuboph! HA KUAKUX KpUCTAITAX.

OOpa3ipl pa3IMUHbIX AUCIEPCHBIX CUCTEM: dMYJIbCUHM, CYCIEH3HM, a’po30Jei,

resied U 30J1eH.

Koarymsmus. Cunepesuc. Opdext Tungans.

Jlabopamopnvie onvimul

[TpurotroBnenue cycrneH3uu kKapOoHaTa Kaiblus B Boje. llomydeHue sMyIbCHH
MOTOPHOTO Macia. O3HAKOMJIEHHE CO CBOMCTBAMH JIUCIIEPCHBIX CUCTEM.

Ilpogunvnvie u npogpeccuonanvno 3nauumole 31eMeHMbl COOEPHCAHUA.
[lonspHOCTP CBSI3W M TNOJAPHOCTH MOJEKynbl. KonpeHcamms. TekydecTs.
Bosronka. Kpucramnuzamus. CyOnumanus u - gecyOnumanusa.  AHoOMaluu
bu3nueckux cBONCTB BoAbl. JKuJKHe Kpuctauibl. MUHEpaabl U TOPHBIE MOPOIbI
KaK MPUPOJIHBIE CMECU. DMYJILCUU U CYCHEH3UU. 301U (B TOM YHCIIEC a’dPO30JiH) U
renu. Koarymsinus. Cunepesuc.

1.4. Boga. PacTBOpBI. DNEKTPONUTHYECKAS TUCCOIUALIUS

Boaa. PacrBopwl. PacrBopenue. Bonma kak pactBopurens. PacTBopuMOCTb
BemiecTB.  HachblllleHHble,  HEHACHIIICHHBbIE,  MEPECHIINICHHbIE  PAcTBOPHI.
3aBUCUMOCTh PAcCTBOPUMOCTH Ta30B, >KUJKOCTEH U TBEPIbIX BEHIECTB OT
pa3nuYHBIX (AKTOPOB.

MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

DJIEKTPOJIUTHYECKAS  JIMCCONMANUsA. OJIEKTPOIUTHl U HEDJIEKTPOMUTHI.
DIEeKTpOIUTHYECKAs JTUCCOLIAALIUS. MexaHu3Mbl AIEKTPOTUTHYECKOM
JTUCCOIMAIIMKM  JIJIT  BEHIECTB C PA3IUYHBIMU THUIAMU XHUMHUYECKOW CBSI3U.
['mapatrpoBaHHblE M HETHAPATUPOBAHHBIE MOHBI. CTENEHb ANEKTPOIUTUUYECKOU
nuccorari. CuiibHbIe U ciadble dIeKTPonThl. OCHOBHBIE TOJIOKEHHS TEOPHUH
AIEKTPOJUTHYECKON  auccouuanuu. KuCIOoThl, OCHOBaHHUS M COJIM  Kak
AIEKTPOJIUTHI.

HHemoncmpayuu



PacTBopuMOCTB BEHIECTB B BOJIE.

CobOupanne ra30B METOJOM BBITCCHEHHUS BO/IBI.

PacTtBOpeHuE B BOJIE CEPHOM KHUCIIOTHI U COJIE aMMOHMUSI.

OO6pasipbl KpUCTALTOTHAPATOB.

N3roroBieHne TUIICOBOU MOBS3KHU.

HcnbiTanue pacTBOPOB  AJEKTPOJMTOB W HEAJNEKTPOJIMTOB HA  MPEIMET
JUCCOLMAIMKU.  3aBUCUMOCTh  CTENEHU  DJICKTPOJUTHYECKON  IHUCCOLMAIUU
YKCYCHOM KUCJOTHI OT pa30aBiieHUs pacTBOPA.

JIBMKEHHE OKPAIIEHHBIX HOHOB B AJIEKTPUYECKOM MoJie. [IpuroToBieHne xecTkou
BO/JIbI U YCTPAHEHUE €€ )KECTKOCTU. VIOHUTHI.

OO0pa3ipl MUHEpAJIBHBIX BOJ pa3IMYHOTO HazHaueHus1. IIpakmuueckoe 3anamue
[IpuroroBiieHNE pacTBOpa 33JaAHHON KOHIICHTPALUH.

Ilpogunvnvie u npogpeccuonanvno 3nauumole 31€MeHMbl COOEPHCAHUA.
PactBopenue kak Qu3MKO-XUMUYECKH Tporecc. TeroBbie 3(PGEKTsl Mpu
pactBopeHnn. Kpucraimmoruaparsl. Pemenne 3agad  Ha MacCOBYKO  JIOJIO
pacTBOpEeHHOTO BellecTBa. [[puMeHeHre BOAbl B TEXHUUYECKUX LENsX. KEeCTKOCTh
BOJIbI U CIIOCOOKI €€ yCTpaHeHuss. MUHEpaJIbHbIE BOJIBI.

1.5. Knaccudukaiys HEOpraHM4eCKuX COeIMHEHUN U MX CBOMCTBA

Kucaorsl u ux cpoiicrBa. KUcnoTsl Kak 3JE€KTPOJIUTHI, UX KJIacCU(UKAIUS TIO
Pa3IMYHBIM NpPU3HAKaAM. XHWMHUYECKHE CBOWMCTBA KHUCIOT B CBE€T€ TEOPUH
AIEKTPOIUTUIYECKOU JICCOLIUALINH. Ocobennoctu B3aUMOJECHUCTBUSA
KOHLICHTPUPOBAHHOM CEpPHOM M a30THOM KHUCIOT ¢ MeTaiutlaMu. OCHOBHBIE
CIIOCOOBI TTOTYYEHUS KUCIIOTHI.

OcHoBaHus 1 ux cBoiicTBa. OCHOBaHUSA KaK dJIEKTPOJIUTHI, MX KJIaCCU(PUKAIIUS
10 Pa3JIMYHbIM TNpU3HAKaM. XUMHUYECKHE CBOKWCTBA OCHOBAHWW B CBETE TEOPHUU
ANEKTPOJUTHYECKON JHUCCOLMalMKU. Pa3lio)keHue HEpacTBOPUMBIX B  BOJE
ocHOBaHUIl. OCHOBHBIE CITIOCOOBI OTYUYEHUSI OCHOBAHUIA.

Commn u ux cpoucrBa. Conu kak 2neKkTponuThl. Conu cpeaHue, KUCHbIE U
OCHOBHbIE. XHMHWYECKHUE CBOMCTBA COJIEM B CBETE€ TEOPUU DIICKTPOIUTUUECKOU

nucconuan. CriocoObl MOTYyUYEHUS COJICH.



['mpponus conen.

Oxcuabl 1 ux cBoiicTBa. ConeoOpasyionme U Hecoaeo0pa3yronme OKCUIbL.
OcHoBHBIE, aM(bOTEPHBIE U KUCIOTHBIE OKCUJbI. 3aBUCUMOCTb XapakTepa OKCHJa
OT CTEMEeHH OKHUCJICHHsS OOpa3yIolIero ero Merauia. XUMHUYEeCKHEe CBONCTBA
okcu10B. [lomydeHune okcuoB.

Jemoncmpayuu

B3aumonencTBre a30THOW M KOHLUEHTPUPOBAHHOW CEPHOM KHUCIIOT C METaJUUIaMH.
['openue Qocdopa u pacTBOpeHHe TpOAyKTa ropeHuss B Boje. [lomyuenue u
cBoiicTBa aMm(poTepHoro ruapokcuaa. HeoOpatumelil ruponn3 kapOuaa KaabIus.
OO6paTUMBIN THAPOIU3 COJIEH PA3IMYHOTO THUIIA.

Jlabopamopnvie onvimul

HcnbiTanue pacTBOPOB KHUCJIOT HHAMKATOpaMu. BzamMopeicTBHE METaIOB C
KHCJIOTaMHU. B3auMoAeicTBHE KHCIOT C OKCHJIAMHU METaJUIoB. B3aumoneilicTBue
KHCJIOT C OCHOBaHMSIMH. B3anmojnelcTBue KUCIOT ¢ coisiMu. Vcnbitanue
pacTBOPOB WIETOYEH HHAMKATOpamMu. B3auMomencTBue wMIEI04Yed C COJIAMMU.
PaznoxeHne HepaCTBOPUMBIX OCHOBaHUU. B3anmopencTBue coier ¢ MeTalllaMH.
B3aumopeiicTBue cosieit Apyr ¢ Apyrom. [ ' uaponaus cosnen pa3iMyHoro TUa.

Ilpogpunvuvie u npoghpeccuonaivno 3HavuMbvle I1EMEHMbL COOEPHCAHUA.
[IpaBuna paszbaBieHHs CEepHOW KHUCIOTHL. MCmoiab30BaHWE CEPHOM KHUCIOTHI B
MPOMBINLICHHOCTU. EAKue 1ienound, uX HCMOJb30BaHUE B MPOMBIIIJIEHHOCTH.
['amenass u HerameHas HW3BECTb, UX NPUMEHEHUE B CTPOUTENLCTBE. ['WIC u
anedacTp, TUIICOBaHUE.

[Tonsitue o pH pactBopa. Kucnornas, menounas, HEUTpaabHast cpesia pacTBOPOB.
1.6. XuMuueckue peakiuu

Knaccudgukanus Xumuueckux peaknuii. Peakiiuy coeuHeHus!, pa3ioxKeHus,
3amernieHusi, oomena. Karamutuueckue peaknuu. OOpatumple W HEOOpaTUMBbIE
peakiuu. ['OMOreHHBIE U TETEPOTr€HHbIC PEAKIUU. IK30TEPMUUYECKUE U
PHAOTEpMUYECKHE peakiuu. TemmoBoil 3(P(PexT XUMUYECKHUX  peakKlui.

TepMOXI/IMI/I‘-IeCKI/Ie YpaBHCHH:L.



OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIe  peakuuu. CTeneHb  OKUCIIEHUS.
OxucauTens W BOCCTaHOBIEHHE. BoccTaHOBUTENb U OKHCIEHHE. MeTon
AJNIEKTPOHHOTO  OajlaHca Ui COCTaBJEHUS  YPAaBHEHHM  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIAMN.

CkopocTh XUMHYECKHX peakiuii. [[oHATHE 0 CKOPOCTH XUMHUUYECKUX PEAKIIHA.
3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEAKIUN OT Pa3IUYHBIX (PAKTOPOB: MPUPOJIbI
pearupyronmx BEIIECTB, HX KOHLEHTPALMM, TEMIIEPATypbl, IOBEPXHOCTU
CONPUKOCHOBEHMS U UCITOJIb30BaHUs KaTaIN3aTOPOB.

Oo0paTumocTh XUMHYecKHX peakumii. OOpaTumbie U HEOOpATUMBIE PEAKIIUU.
XHUMHUYECKOE PAaBHOBECHE U CITOCOOBI €r0 CMEILIECHHUS.

Jemoncmpayuu

[Ipumepsl HEOOpaTUMBIX pEaKIU, UAYIIUX C OOpa30BaHMEM OCaJKa, rasa Wi
BOJBI. 3aBHCHUMOCTh CKOPOCTH PEAKLIUU OT IPUPOIbl PEArHpyrOIIMX BEILECTB.
B3aumopeiicTBie pacTBOPOB CEPHON KUCIIOTHI C paCTBOpaMU THOCYJIb(aTa HATpUs
Pa3JINYHOM KOHILIEHTPALUHU U TEMIIEpaTypbl. MOJEIp KUISIIETO CIIOS.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOM pEaKIUU OT MPUCYTCTBUS KaTaau3aropa Ha
IIPUMEpE PA3JIOKEHUS MEPOKCUAA BOAOPOAA C MOMOIIBIO JTHOKCUIA MapraHua u
KaTayiazbl. Mozesnp 3JIeKTpon3epa.

Mogenb 3JeKTpONM3HON BaHHBI Ul MOJIYYEHHS altOMUHHUA. MOJEeinb KOJIOHHBI
CUHTE3a aMMHAKA.

Jlabopamopnwvie onvimul

Peaknust 3amMereHns MenM KeIe30M B PacTBOpPE MEAHOrO Kymnopoca. Peakunun,
uayiue ¢ oOpa3oBaHUEM OCaJKa, Tra3a WM BOJBI.

3aBUCUMOCTbh CKOPOCTH B3aUMOJIEHCTBHSI COJITHOM KUCJIOTHI C METAJUIAMH OT UX
MIPUPOJIBI.

3aBUCHUMOCTh CKOPOCTH B3aMMOJECHUCTBHUSI LIMHKA C COJISTHOM KHUCIIOTOM OT ee
KOHIICHTPAL1H.

3aBUCUMOCTBH CKOPOCTH B3aumojiercTBUs okcuaa meau (1) ¢ cepHoit kucnoroit

OT TEMIIEPATYPHL.



Ilpogunvnvie u npogheccuonanvno 3nauumple 31€MeHmMbl COOEPHCAHUAL.
[TonsitTue 00 »nekTponu3e. DIEKTPOIM3 PACIIABOB. JIEKTPOJIU3 PaCTBOPOB.
DNEKTPOJINTUYECKOE TIOJNy4YEeHHE altoMUHHsA. [IpakThueckoe NpUMEHEHHE
anektponusa. ['ampBaHommactuka. [anpBanocterus. PadunHupoBaHMe LBETHBIX
METAJIJIOB.

Karanu3. I'OMOreHHblE H TETEpPOreHHbIE KaTaiu3aTopbl. IIpomMoTOpHI.
Karanutuueckue siapl. UHTHOUTOPBHI.

[Ipon3BOACTBO aMMHUAKa: ChIPhE, allllapaTypa, HAYYHbIE TPUHLIUIIBIL.
1.7. MeTamibl 1 HEMETAIIBI

Meramiabl. OcCOOEHHOCTH CTPOECHHS AaTOMOB UM KpUCTAIOB. Duznueckue
cBoiicTBa MeTayuioB. Knaccudukanus MeTasioB IO Pa3IUYHbIM IpHU3HAKaM.
XWMUYECKHE CBOMCTBA METAJUIOB. OJIEKTPOXHUMHUYECKHM PsIi  HANPSKEHUN
MeTauioB. Meramiorepmus.

OOmme crnocoObl  moMydyeHuss MeTauioB. [loHsATHE O  MeTaulypruu.
[TupomeTaimyprusi, THAPOMETAIUTYPrUsa U AeKTpoMeTautyprus. CriiaBbl YepHbIe
Y LIBETHBIE.

Hemeranabl. OcobeHHOCTH CTpoeHMs aTroMoB. Hemeramibl — mpocThie
BEILECTBA. 3aBUCUMOCTh CBOMCTB TAJIOTEHOB OT MX ITOJIOKEHUS B NEPUOINYECKON
cuctemMe. OKHUCIUTENIBHBIE M BOCCTAHOBHUTEIBHBIE CBOWCTBA HEMETAJJIOB B
3aBUCUMOCTH OT UX MOJIOKEHHUS B PAY dJIEKTPOOTPULATETHHOCTH.
Jemoncmpayuu
Kosmnexkuus Meranios.

B3aumoeiicTBue METAIUIOB ¢ HEMeTalllaMu (KeJe3a, [IMHKA U aTlOMUHUS C CEPOH,
QIIOMUHUS C WOJOM, CypbMBI C XJOpPOM, FOpPEHHE jKeje3a B Xjope). ['opeHue
METAJJIOB. AJTIOMUHOTEPMHUSL.

Komneknuss HemetaoB. [openne HemerauioB (cepol, ¢ocdopa, yris).
BriTecHeHHEe MeHee AaKTHUBHBIX TaJloOT€HOB M3 pPACTBOPOB HUX cojeil Ooiee

AKTHUBHBIMU I'aJIOTCHAMM.



Mopens TpOMBIIIIIEHHON YCTAaHOBKH JUIsl IPOU3BOJICTBA CEPHOU KUCIOTHI. Moenp
neyd Juisi  oOkura  u3BecTHAKA. Koulekuuym  OpoayKuuid — CHIIMKaTHOW
MIPOMBINIJICHHOCTH (cTeka, Gpapdopa, pasHca, IEMEHTa Pa3IuYHbIX MapOK H JIp.).
Jlabopamopnsie onvimul
3akaJika ¥ OTIYyCK CTasH.
O3HaKOMIIEHHE CO CTPYKTypamH ceporo u Oenoro uyryHa. Pacno3naBanue pyn
Keresa.

Ilpakmuueckue 3anamus
[Tonyuenue, coOupanre U pacrno3HaBaHHE ra3oB. PeleHne sKCrepuMEHTaIbHBIX
3a1ad.

Ilpogunvnvie u npogpeccuonanvno 3nauumole 31€MeHMbl COOEPIHCAHUA.
Koppo3nsa MeTaiuioB: XMMUYECKask U dJIEKTPOXUMHAYECKAs. 3aBUCHUMOCTh CKOPOCTH
KOPpO3UH OT YCJIOBUM OKpy»karolen cpenpl. Knaccudukanus KOppo3un MeTamuioB
10 pa3iNyYHbIM Npu3HakaM. CriocoObl 3alIMThl METAJIIOB OT KOPPO3HH.
[Ipon3BOCTBO UyryHa U CTaJIH.

[ToryueHne HeMeTalioB (PPAaKIMOHHOM NEPErOHKOW JKMIKOrO BO3AyXa U
AIEKTPOJIM30M PACTBOPOB MJIM PACIUIABOB JIEKTPOIUTOB.

CuiMkaTHasi IpOMBIIUIEHHOCTh. [IpOM3BOICTBO CEpHOM KUCIOTHI.

2. Oprannyeckasi XumMus

2.1. OCHOBHBIE IOHATHUS OPTAHUYECKON XUMUU U TEOPUS CTPOCHUS

OPTaHUYECKUX COCIMHCHUN

IIpeamer opranumyeckod xuMuM. [IpuponHble, HCKYCCTBEHHBIE W
CUHTETHYECKUE OpraHuyeckue BemecTBa. CpaBHEHHE OPraHMYECKHX BEILIECTB C
HEOPTaHUYECKUMH.

BaneHTHOCTh. XHMMHYECKOE CTPOEHHE KaK NOPSJAOK COEAUHEHHS aTOMOB B
MOJIEKYJIBI 110 BAJIEHTHOCTH.

Teopusi crpoennst oprannyeckux coennnennii A. M. byraeposa. OcHOBHBIE
MOJIOKEHHS] TEOPUHA XUMUUYECKOT0 CTpoeHus. M3oMepus n nu3oMepbl. XUMHUYECKUE

bopMyIIBI 1 MOICIIA MOJIEKYJI B OPTaHUYECKOW XUMUH.



Knaccuduxanusa opranmyeckux BemlecTB. Kiaccudukanus BemecTs 10
CTPOCHHIO YTICPOAHOTO CKEJIeTa U HAIMYHMIO (PYHKIIMOHANBHBIX Tpymil. ['omonoru
u romoJiorus. Hauana nHomenkiarypsl |UPAC.

Kinaccupukanuss  peakuuii. B opraHmyecko  xumuu.  Peakuum
NPUCOCIMHEHUS (TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPOTAIOTC€HUPOBAHUS,
rUpaTaum). Peakuun OTILETUICHUS (IeruapupoBaHus,
JErHIpOrajJOreHUpoBanus, JAeruaparauuu). Peakiuu 3amenieHus. Peakuuun
M30MEPH3ALINH.

Hemoncmpayuu

Mopenn MOJEKyd TOMOJIOTOB W HM30MEPOB OPraHUYECKHX COCIMHEHUMU.
KauectBenHoe oOOHapykeHHE YTriepoja, BOJOpOJa M XJIOpa B MOJIEKYJax
OPraHUYECKUX COCAUHECHUH.

Jlabopamopnbwiii onvim

M3rorosiieHrE MOeIel MOJIEKYJ OPTaHUYECKUX BELECTB.

Ilpogpunvnvie u npogheccuonanvno 3navumovle 31eMEeHmMbl COOEPIHCAHUAL.
[Tonsitue o cybctpate u peareHTe. Peaknum OKUCIEHUS M BOCCTAHOBIICHUS
opranudeckux  BemiecTB. CpaBHeHHME  KJacCU(UKAIMU  COCAMHEHHH U
KJ1accu(uKauy peakuii B HEOPraHUYeCKON U OPraHNYEeCKOM XUMUMU.

2.2. YrieBoaopoasl U UX MPUPOIHBIE UCTOUYHUKHU

AJIKaHbl. AJIKaHbI: TOMOJIOTUYECKHUN PSiJl, U30MEPHS 1 HOMEHKIIATypa AJIKAaHOB.
XUMHUECKHE CBOWCTBA aJKaHOB (METaHa, »JdTaHA): TOPEHHUE, 3aMEIlCHHE,
pasiiokeHue, JeruapupoBanue. [[puMeHeHne ankaHoB Ha OCHOBE CBOMCTB.

AJIKEeHBI. OTUJEH, ero MOJIyYEHUE (merunpupoBaHrEM JTaHa,
JernoauMepu3alued  noiaudTWieHa).  ['omosormyeckuit  psg,  U30Mepus,
HOMEHKJIaTypa aJIKEHOB. XMMHUYECKUE CBOMCTBA 3THJIEHA: TOPEHUE, KAUECTBEHHBIE
peaknuu (oOeciiBeUyMBaHWEe OpPOMHOW BOJIbI M PAcTBOpa IMEpMaHTraHaTa Kajus),
rugparanus, nonuMmepusanus. [[pumeHenne 3TniieHa Ha OCHOBE CBOMCTB.

JInenbl n kayuyku. [IoHATHE O THMEHAX KAK YIJIEBOAOPOAAX C ABYMS JIBOWHBIMHU

cBs3siMu. CompshDKEHHBIE JTHEHBI. XWMHUYECKHe CBOWCTBa OyraaueHa-1,3 wu



U30MNpeHa: obeclBeYrBaHHEe OpPOMHOM BOJBI M TMOJMMEpH3AIUs B KaydyKH.
HartypanbHbiil U cuHTETHYECKUE KayuyKd. Pe3nna.

AJIKMHBI.  AueruieH. XUMUYECKHE CBOMCTBA  alleTUJIEHA: TOpEHUE,
oOecrBeurBaHre OPOMHOMN BOJIbI, IPUCOEANHEHUH XJIOPOBOAOPOA U TUApPATAIHS.
[IpumeHeHue ameTuieHa Ha OCHOBE CBOMCTB. MeXKiaccoBas H30MEpUs C
aJKaJreHaMu.

Apenbl. benzon. Xwumuueckue CBOMCTBAa O€H305Ia: TOpPEHHE, PEaKIUU
3aMeleHust (ra-JoreHupoBanue, HuTpoBanue). [I[puMenenne OeH3o0ja Ha OCHOBE
CBOMCTB.

IIpupoanbie HMCTOYHMKHM yrieBoaopoaoB. llpupoasslii ras: cocras,
IIPUMEHEHUE B KAYECTBE TOIUIMBA.

Hedts. CoctaB u nepepadbotka Hedtu. [leperonka Hedptu. Hedrenpomykrel.
Jemoncmpayuu
['openue meTaHa, 3TUJIEHA, alleTUIICHA.

OTHolIeHHE MeTaHa, OJTWIEHa, aneTWwieHa W OeH30Jla K pacTBOpaM
nepMaHraHaTa Kajius u OpoMHOH BoJie.

[lonyyenue »sTuiieHa peakuuend JerujapaTaldyd 3TaHOJa, aleTHJIeHa —
THJIPOJIN30M KapOuaa KaJlbLus.

Pa3yioxenue kaydyka Ipu Harp€BaHWH, UCIIBITAHUE NPOJYKTOB Pa3JIOKEHUs Ha
HEMNpPenebHOCTb.

Komneknus oOpasuoB Hehtn u HedrenpomykrtoB. Kostekius «KameHHBIM
yTojb U MPOAYKIUS KOKCOXUMUYECKOTO TIPOU3BOICTBAY.

Jlabopamopnvie onvimul
O3HakoMIIEHHE ¢ KOJUIeKITMeH 00pasiioB He()TH U MPOTYKTOB €€ epepadOTKH.
O3HaKOMIIEHHE C KOJUIEKIIMEN KayqyKOB M 00pa3laMu U3JIeTui U3 PE3UHBI.

Ilpogpunvnvie u npogheccuonanvno 3navumoie I1eMeHmMbl COOEPHCAHUAL.

[IpaBuno B. B. MapkoaukoBa. Knaccudukanuss v HazHAYeHUE KaydyKOB.

Knaccudukanus n Ha3HaueHue pe3uH. Bynkanuzanus kaydyka.



[Toy4yenue arnerusiaeHa MAPOJIM30M METaHa W KapOWIHBIM criocobom. Peaxius
MOJIMMEPU3AluK  BUHWIXJIOpUAA. [IONMBMHMIXIOpUI H €ro INpPHUMEHEHUE.
Tpumepuzanus aneTuieHa B OEH3011.

[lonsiTue 00 okcTpakuuu. BoccraHoBieHWe HUTPOOEH30a B AHWIMH.
I'omomornueckuui psan apeHoB. Tonyosn. HurtpoBanue tonyomna. Tporu.

OcCHOBHBIC HaIpaBJICHUS MPOMBIIUICHHON TepepabOTKM MPHUPOJAHOrO rasa.
[TommyTHBIN HEDTAHOI ra3, ero nepepadoTka.

[Ipouiecchl MPOMBIIIEHHON 1epepaboTKu  HePTH: KPEKUHT, PUGOPMHUHT.
OxTaHoBO€ 4HCJIO OEH3MHOB M IIETAHOBOE YHCIIO JHU3EJIbHOTO TOIUIMBA.
Kokcoxummyeckoe Mpou3BOACTBO U €r0 MPOAYKIHA.

2.3. Kucnopopacoaepsxaliyie opraHudeckue COeAuHECHUS

Couprel. [lonydenue 3TaHona OpOKEHHEM TJIIOKO3bl M THIIpaTaluedl STUJICHA.
['unpok-cunbHas rpynma Kak (GyHKOMOHanmbHasA. [loHsATHE O mHpeneabHBIX
OJIHOATOMHBIX CIUpTax. XUMHYECKHME CBOWCTBA JTAaHOJA: B3aMMOJECHUCTBUE C
HaTpUeM, OO0pa30BaHUE NPOCTHIX U CIOXKHBIX 3(UPOB, OKUCICHHE B aJbICTHI.
[IpumeHeHne 3TaHONAa HAa OCHOBE CBOWMCTB. AJIKOTOJM3M, €0 IOCIEACTBUS IS
OpraHM3Ma YeJI0BEKA U MPENYITPEKICHUE.

[nuneprH  Kak MpeacTaBUTENb MHOIOAaTOMHBIX cOupToB. KadecTBeHHas
peakuys Ha MHOI0aTOMHbIe ciupThl. [I[puMeHenne rimuepuHa.

®eHos. Puznyeckre M XMMHUYECKUE CBOMCTBAa (eHosia. B3zamMHoe BiusiHHE
aTOMOB B MOJIeKyJie ()eHOJa: B3aUMOJIEUCTBUE C TUAPOKCUAOM HATPUsl U a30THOU
kucioToi. [Ipumenenune eHona Ha OCHOBE CBOMCTB.

Aabaeruabl. Ilonsitue 00 anpaerugax. AJjpAerugHas rpymnmna  Kak
dbyakuuonanbHas.  dDopManmpAerHl W €ro  CBOWCTBA:  OKHCJICHHE B
COOTBETCTBYIOIIYIO KHCIJIOTY, BOCCTAHOBJICHHME B COOTBETCTBYIOIIMN CIHPT.
[lonyuyeHne anpAEruaOB OKHUCIEHMEM COOTBETCTBYHOUIMX cnUpTOB. [IprMmenenune
¢dbopMasbaeruia Ha OCHOBE €ro CBOMCTB.

KapoOonoBbie kuciaorbl. [lonsitue o kapOoHOBBIX KucioTax. KapOokcuibHas
rpynna kak GyHKIHOHaTIbHAsA. ["'OMOIOTHYECKHA PsiT TPENETbHBIX OJTHOOCHOBHBIX

KapOOHOBBIX KHUCIOT. [lonyueHne kapOOHOBBIX KHUCIOT OKHUCIECHUEM aJIbJETHJIOB.



XUMUYECKUE CBOMCTBA YKCYCHOM KHCIOTHI: OOIIKME CBOMCTBA C MUHEPATbHBIMU
KUCIOTaMU U peakius stepudu-kauuu. [IpumeHeHne yKCyCHOW KHCIIOTBHI Ha
OCHOBE CBOMCTB. BpICmMe >KUpHBIE KUCIOTHI Ha IMPUMEpPE MaJbMHUTHHOBON M
CTEApUHOBOM.

Caoxupie 3¢upbl u :kupbl. [lonydeHue CcIOXHBIX 3QUPOB peakiuen
srepudukanuu. Cioxubie >QUpbl B MNpUpojie, WX 3HaueHue. I[IpumeHeHue
CJIOHBIX A()UPOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxubie 3¢upnl. Kiaccudukanus xupoB. XMMHUUYECKHE CBOWCTBA
JKUPOB: THUIPOJU3 WU TUAPUPOBAHUE KHUAKUX JKAPOB. lIpuMeHeHHe >XHpOB Ha
OCHOBE CBOWCTB. MbLa.

YruaeBoabl. VYrineBoipl, HX KiaccupuKauus: MoOHOcaxapuiabl (TJIHOKO3a,
bpykKTO3a), TMcaxapu bl (caxaposa) U nojrcaxapuasl (Kpaxmall U UEUTI0I03a).

['moko3a — BEIIECTBO C JBOMCTBEHHOM (YHKIHMEH — albIeruI0CIUPT.
XHWMHMYECKHE CBOMCTBA IUIFOKO3BI: OKHCIIEHHE B TJIFOKOHOBYIO KHCIOTY,
BOCCTAaHOBJIEHHME B COpOMT, cnupTOBOE€ OpokeHue. [IpuMeHeHHe TIIOKO3bl Ha
OCHOBE CBONCTB.

3HayeHue YIrIeBOJOB B JKUBOW NPUPOJNE M KU3HM yenoBeka. [lonstue o
peakuusIX NOJMKOHJIEHCAUM W THUIPOJW3a Ha NPHUMEPE B3aUMOINPEBPALLCHUMN:
TJIFOK032 - TIOJIMCAaXapHuI.

HHemoncmpayuu

OxuciieHne crupTa B aJIbJIETU.

KauecTBeHHbIE peakliiid HA MHOTOATOMHBIE CITUPTHI.

PactBopuMocTh (peHona B BOJE MpU OOBIYHOM TeMIepaType U HarpeBaHUU.
KauecTBeHHbIe peakiuu Ha (HPEeHOJI.

Peakiust cepeOpsiHOTO 3epKalia ajabAeTruI0B U TITIOKO3BI.

OxuciieHrne anpJEeruioB U IIIIOKO3bl B KHCIOTY C MOMOUIBIO TMAPOKCUAA MEIH
(I1). KauecTBeHnas peakuus Ha kpaxmai. Komekius 3GupHbIX Macel.
Jlabopamopnvie onvimul
PacTBopeHre riuiiepuHa B BojAe W B3amMojelcTBhe ¢ ruapokcumom meau ().

CBoiicTBa YKCYCHOM KHUCJIOTHI, OOIIME€ CO CBOWCTBAMU MHHEPAIBHBIX KHCIOT.



Jloka3arenbCTBO HENPEAEIbHOIO XapaKTepa >KHUIKOro >xkupa. B3aummopneincrsue
IJIIOKO3bl M caxapo3bl ¢ ruapokcuaoM meau (l1). KauectBenHas peakius Ha
KpaxMall.

Ilpogpunvnvie u npogheccuonanvno 3nauumple 31eMeHmMbl COOEPHCAHUA.
MeTUIoBbI CHIUPT M €r0 MCIHOJIb30BAHUE B Kay€CTBE XHWMHYECKOIO ChIPbSI.
TOKCHYHOCTh METaHOJIa W TpaBUjia TEXHUKU OE30MaCHOCTH NpH pabOTe C HUM.
OTUJIEHTIIUKOIb U €ro NpUMEHEeHHE. TOKCMYHOCTh 3THJICHIVIMKOJA M IpaBuja
TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ HUM.

[Tonyuenue ¢eHona M3 TPOAYKTOB KOKCOXHMHYECKOIO TPOU3BOJACTBA U W3
OeH3ou1a.

[Tonmukonnencanust popmanpaeruga ¢ GeHosoMm B (GpeHoT0POpMAaTbICTHIHYIO
cmoity. Aneranpiaerua. [loHsaTtue o keToHax Ha mpumepe aneroHa. llpumenenue
alleTOHA B TEXHUKE U MTPOMBIILICHHOCTH.

Mmuoroo6pasue kapOOHOBBIX KHCIIOT (I1aBEJIEBOM KHUCIOTHI KaK JBYXOCHOBHOI,
aKpUJIOBOM  KHUCIOTBl ~ KaK  HENpEeAeNbHOW, OEH30MHOW  KHUCIOTBI  Kak
apoOMaTUYECKOMN ).

[InenkooOpasyroniye Maciia. 3aMeHa *XUPOB B TEXHUKE HEIMUIIEBBIM ChIPHEM.
CHUHTETHYECKHE MOIOLIUE CPEACTRA.

MosouHokucioe  OpokeHHE  TIIOKO3bl.  KHCIOMOJOUHBIE — TPOIYKTHI.
CunocoBanne kopMoB. HutpoBanue nemnono3sl. [Inpokcuivi.

2.4. Azotconepkaiiue opranudeckue coequHenus. Iloaumepsl

Amunbl. [Tonstue 06 amuHax. AnudaTuiyeckue aMHHbI, UX Kiaccuukauus u
HOMEHKJIaTypa. AHWIMH Kak opraHu4eckoe ocHoBaHue. IlonydyeHue aHuivHa U3
HUTpOoOeH307a. [I[puMeHeHre aHnIMHa Ha OCHOBE CBOWCTB.

AMMHOKHUCIOTBL. AMUHOKHUCIOTHI Kak amdoTepHble AUGYHKIIMOHATbHBIE
OpPraHUYECKUE COCIUHEHMUS. XUMHYECKUE CBOWCTBA AMHUHOKHUCJIOT:
B3aMMOJICHCTBUE C IIEJIOYaMH, KHUCIOTaMU U Jpyr ¢ JApyrom (peakuus
nonukoHaeHcanuu). llentuaHas cBs3p W nmojunentunabl.  [IpuMeHeHue

aMUHOKMCJIOT Ha OCHOBE CBOMCTB.



beaku. IlepBuunas, BTOpUUHAs, TPETUYHAsI CTPYKTYphI OENKOB. XUMHUYECKHE
CBOMCTBa O€JIKOB: TOpPEHHE, JeHaTypauus, THAPOIU3, IBETHHIE pEaKIUU.
buonorndeckue GpyHKINH OCIKOB.

Ioanmepsl. benku u nonucaxapuasl Kak OMOTOIMMEPHI.

Ilnactmacepl. IlomydyeHue monuMepoB  peakuuend  IMOJUMEpU3alUd |
MOJMKOHJAEHCAMU. TepMOIUIACTUYHBIE M  TEPMOPEAKTUBHBIE  IJIACTMACCHI.
[IpencraBurenu miacTmacc.

Bosokna, wux kuaccupukanusa. Ilomydyenune  BonokoH.  OTaenbHBIC
MPEJICTABUTENIN XUMUYECKAX BOJIOKOH.

Hemoncmpayuu

B3auMmopencTBue aMMHaka M aHUJIMHA C COJITHOM KUCIIOTOW. Peakuust aHWiIvHA ¢
OpOMHOI BOJIOH.

JlokazarenbCcTBO HAMMUUS (PYHKITMOHAIBHBIX TPYIIN B PACTBOPAX aMUHOKHUCIIOT.
PactBopeHue u ocaxxaeHue O0€IKoB.

[{BeTHBIE peakiuu OEIKOB.

['opeHne NTUYBETO Mepa U WEPCTIHON HUTH.

Jlabopamopnsie onvimul

PactBopenue 6eKkoB B BOJIE.

Oo6napy:xeHue 6eJIKOB B MOJIOKE U MSICHOM OyJIbOHE.

Henarypaius pactBopa Oejika KypUHOTO siflla CIIUPTOM, PacTBOPAMH COJIEH

TSKEJIBIX METAJUIOB M MIPU HAarpEBaHUMU.

Ilpakmuueckue 3anamus

Penienrie SKCIepUMEHTANBHBIX 3a/ad Ha HUJACHTUPUKAIIMIO OPraHUYECKUX
coequHeHui. Pacrio3HaBanue mactMacc U BOJIOKOH.

Ilpogpunvnvie u npogheccuonanvrno 3navumovle 31eMeHmMbl COOEPHCAHUSL.
AMUHOKANpoHOBas kucyioTa. KanpoH kak mpeacTaBUTeNb NOJIUAMUIHBIX BOJOKOH.
Hcnonp3oBanne ruapoim3a OENKOB B MPOMBINUICHHOCTH. [loMMBUHUIXIIOPHUST,
nonurerpadpropatuiieH  (tedsoH). dDeHosnodpopMalbIETHAHBIE  IIACTMACCHI.
Hemtynoun. IIpoMbeiieHHOE MPOU3BOICTBO XUMUYECKUX BOJIOKOH.

IIpuMmepHbIe TeMBbI peepaToB (IOKJIAA0B), HHANBUAYAJIbHBIX IPOEKTOB



* BUOTEXHOJIOTUS U T€HHAs UHKECHEPUA — TeXHOJ0orun XXI Beka.
* HaHoTexHOJIOTMSI Kak NPUOPUTETHOE HANpaBJICHUE Pa3BUTUS HAYKU W
npou3BoAcTBa B Poccurickon denepanuu.
* CoBpeMeHHBIE METO/IbI 00e33apakKuBAHMS BOJIBI.
* AI0TpONUs METAJIOB.
* JXusnb u gearensHocTh /.M. Menaeneena.
e Cunre3 114-ro anemenTta — TpuyM@ poccuiickux GU3NKOB-SIEPIINKOB.
* M3oTOmBl BOAOPO/IA.
* lcnonbs3oBaHue paiiOAKTUBHBIX U30TONOB B TEXHUYECKUX LIETISX.
e AmopdHbIe BelecTBa B MPUPOJIE, TEXHUKE, OBITY.
* OxpaHa OKpy>Xarollel Cpelibl OT XUMUYECKOTO 3arpsi3sHeHus. KonnyecTBeHHbIE Xa-
PAKTEPUCTUKH 3arpsI3HEHUST OKPYKAIOIIEH CPEJIbI.
e [IpumeHeHne TBepAOro U razoobpasHoro okcua yriepozaa (IV).
* 3ammura 030HOBOTO 3KpaHa OT XUMUYECKOTO 3arpsi3HEHUSL.
* I'pybonucnepcHble CUCTEMBI, UX KJIacCCU(UKALM U UCIOJIb30BAaHUE B MPOPECCHO-
HaJIbHOU JEATEIbHOCTH.
* Kocmernueckue resu.
* [IpumeHeHne CycnieH3Ui U OMYJIbCHI B CTPOUTENBCTBE.
* PacTBOpHI BOKpYT HAc. Tumsl pacTBOpOB.
* Boja kak peareHT u cpena 1Jisi XMMUYECKOTo Mpoliecca.
* Bkiag OTEUECTBEHHBIX YUYEHBIX B Pa3BUTUE TEOPUU DBIEKTPOIUTUUYECKOU
JIACCOIUALINH.
* VcTpaHeHue )KEeCTKOCTH BOAbI HA MPOMBIIIUICHHBIX MPEINPUATHSIIX.
* CepHasl KUCIIOTa — «XJIEO XUMHUUECKON POMBILIJIEHHOCTH.
* lcnonp3oBaHne MUHEPAIBHBIX KHCIIOT HA MIPEANPHUATHSIX PA3IMYHOTO IMPODHIIS.
* Okcuabl U COIMM KaK CTPOUTEIIbHbIE MaTEPHUAIIBI.
* [loBapeHHas COJIb KAK XUMHYECKOE ChIPhHE.
e MHOTOIMKUI KapOOHAT KaJbIMS: B MPUPOJIE, B TPOMBIIIJIEHHOCTH, B OBITY.
e Peakiuu ropeHusi Ha TPOU3BOJICTBE U B OBITY.

* BupTryanbHoe MOJEIMPOBAHNE XUMUYECKUX TIPOLIECCOB.



* DJIEKTPOJIU3 PACTBOPOB IJIEKTPOIUTOB.
* DIEKTPOJIU3 PACINIABOB AJIEKTPOIUTOB.
[TpakTHueckoe NMPUMEHEHHE AJIEKTpoNin3a: padUHUPOBAHUE, TaTbBAHOIUIACTHKA,
rajJbBaHOCTETUSI.
e Hcropus nomyueHus: ¥ MPOU3BOACTBA aTIOMUHUSI.
* DIEKTPOIUTHUECKOE MOTyYeHHE U padpUHUPOBAHUE METH.
Ponp mMeTamuioB B MCTOPUM 4ETOBEYECKOW NUBUIM3aLMU. VcTOpus oTedeCcTBEHHOM
yepHoil MeTtauryprui. COBpeMEHHOE METAILTypriuuecKoe MPOU3BOICTBO.
* Kopposzus MeTamioB u crmocoObl 3alUThl OT KOPPO3HUH.
e WuepTHBIE MK 6JIaTOPOTHBIC Ta3Hl.
* Poxxparomue coiam — rajgoreHsl.
PoJib 0TEUECTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTHH MUPOBOW OpraHUYECKON
XUMHH.
e CoBpeMeHHbIE TIPEICTABICHNUS O TEOPUHU XUMHUECKOTO CTPOCHHSI.
* DKOJIOTUYECKHUE aCTIEKThl UCTI0Ib30BAaHUS YIJIEBOJOPOIHOTO ChIPbSL.
HcTtopusi OTKpBITHS U Pa3pabOTKH Ta30BbIX M HEPTIHBIX MECTOPOXKICHHUM B
Poccuiickon @enepanumu.
e XUMHUS yTIEBOJOPOJHOTO CHIPhS U MOSI OyAyIast mpodeccus.
* VYTIIIeBOAOPOIHOE TOIIUBO, €M0 BU/bI M HA3HAUCHHUE.
* CHUHTETHYECKHUE KayuyyKd: UCTOPHs, MHOTOOOpa3ue U MePCIEeKTUBBI.
* Pe3nHoTEeXHMUYECKOE TPOMU3BOJACTBO M €ro pojib B HAyYHO-TEXHUYECKOM
nporpecce.
HedTr u ee TpaHCOpTHPOBKA KaK OCHOBA B3aMMOBBITOJHOIO MEXIYHAPOJIHOTO
COTPYJIHUYECTBA.
TemaTHuyeckoe NVIAHUPOBAHUE
[Tpu peanuzaruu coaepskanus o0Ieo0pa3oBaTeILHON yUeOHOM TUCITUTIITUHBI
«Xumusi» B npegenax ocBoenuss OIIOIT CIIO na 6Ga3e OCHOBHOro OOUIETO
oOpa3oBaHus ¢ noxydeHueM cpeanero oodmiero oopazosanus (IITIKPC, TITICC3)
MakcUMajbHas ydyeOHash Harpy3ka oOydaromuxcsi coctaBisger: 117 uvacos, u3

HUX ayauTopHas (oOs3arenbHasg) Harpy3ka oOydarouiuxcsi, BKIIIOYas



7a00paTOPHBIE ONBITHI U NMPAKTUYECKHUE 3aHATHS, — /8 4acoB; BHEAYIUTOPHAs
caMoCTOATeNIbHAsA paboTa CTy1IeHTOB — 39 yacos.

TEMATHUYECKHUMA ILJIAH

Bun yueOHoit padoThl KoJsmuyecTBo yacos

AynurtopHbie 3anaTusA. Coaep:kanne 00yueHust

BBeneunue 1
1. O01masi ¥ HeOpraHuveckass XuMHUs 45
1.1. OcHOBHBIC MOHATHS U 3aKOHBI 5
1.2. Ilepnoanyeckuii 3akoH u lleproanueckas cucrema 6

xuMmudeckux 3meMeHToB 1. Y. MeneneeBa u cTpoeHne

aToma
1.3. CtpoeHue BemecTBa 8
1.4. Bona. PactBopsl. DneKTpoiauTHuecKas JUCCOUAIIUS 5
1.5. Knaccudukamnus HeOpraHM4eCcKux COSAMHEHUN B X 8
CBOICTBA

1.6. Xumuueckne peakuuu 4
1.7. Metanibl 1 HEMETaJUIbI 6
2. Opranuyeckasi XuMust 32
2.1. OCHOBHBIE NOHATHUS OPTAHUYECKON XUMUU U TEOPUS 3)

CTPOCHUS OPraHUYECKUX COCTUHEHUHN

2.2. YrieBoaopoasl U UX MPUPOJAHBIE HCTOUHUKHU 9
2.3. Kucnopoacoaepxanye OpraHn4eCcKiue COeqUuHEHUS 9
2.4. Azotconeprkaiiye OpraHn4ecKue COeIMHEHMUS. 9
[Tommmepsl

UTOT'O 78

BaeaynuropHas camocrosiTenbHas padoTa

[ToaroToBka m0KIamOB, pedeparoB, WHIUBUIYATBHOTO 39
MPOEKTa C HCIOJIb30BaHUEM HH(POPMAIMOHHBIX TEXHO-

JIOTUH U 1.




[IpomexxyTouHast arrectauus B popme qudepeHurnpoBaHHOTO 3a4eTa

Bcero 117
XAPAKTEPUCTHUKA OCHOBHBbIX BU/10B YYEBHOM
AEATEJBHOCTHU

CTYAEHTOB

Conepxanue XapakTepuCTUKA OCHOBHBIX BHJIOB J€ATEIBHOCTH
o0yueHus CTYJCHTOB (Ha YpOBHE yueOHBIX IeHCTBUI)

Ba:xkueitmmue YMeHue [faBaTh  ONPENEIICHHWE W ONEpPUPOBATh
XHMHUYeCKHe CIIEIYIOIIMMHA XUMUYECKHUMH TOHATHSIMH: BEILIECTBO,
MOHATHSA XUMUYECKUN AIIEMEHT, aToM, MOJIEKYJIa,

OTHOCHUTEJIbHBIE ATOMHAsl U MOJIEKYJISIPHAs. MACChI, HOH,
AJUTOTPOIINS, W30TOIIBI, XUMUYECKas CBSI3b,
ANEKTPOOTPHULIATEIBHOCTh,  BAJEHTHOCTb,  CTENEHb
OKHCJIEHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00beM
ra3oo0pa3HbIX BELIECTB, BEIIECTBA MOJEKYJSIPHOTO U

HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBIL, SJIEKTPOIUT U

HEDAJIEKTPOJIUT,  AJCKTPOJUTHUYECKAs  JAUCCOIMAIINS,
OKHUCIIUTEIb W  BOCCTAHOBHUTENb, OKHCICHUE W
BOCCTAaHOBJICHHE,  TerioBo  3(pdexT  peakiuw,
CKOPOCTh XMMHUYECKOMN peaKIfy, KaTalln3, XUMHUIECKOE
paBHOBecHE, VYTIEPOIHBIN CKeNeT, (yHKIHOHATbHAS

rpymnna, u30Mepusi, TOMOJIOTUs

OcHoBHbIe 3aKOHBI| DOPMYIMPOBAHUE  3aKOHOB  COXPAaHEHUsS  MAacChl
XUMHUHU BEIIIECTB U MTOCTOSIHCTBA COCTaBa BEIIECTB.

YcTaHOBKa MNPUYUHHO-CIEACTBEHHOW CBSI3M MEXKIY
COIEpAaHMEM  OATHUX  3aKOHOB M  HalMCaHUEM
XUMUYEeCKUX GOopMyd ¢ ypaBHEHMH. YCTaHOBKa

SBOJIIOUMOHHOM  CYHIHOCTM  MEHJIECIEEBCKOM U




COBPEMEHHOM (HOPMYIMPOBOK MEPUOIUYECKOTO 3aKOHA
. . Menneneea. O0bsicHeHNE (PU3NIECKOTO CMBICTA
CUMBOJIUKH TIEPUOJMYECKON TaONMIIBI XUMHUYECKUX
sanementoB [[. . MengeneeBa (HOMEpPOB 3JIEMEHTA,
nepuoja, TPynnbl) U YCTaHOBKA  MPUYUHHO-
CICACTBCHHOM CBS3M MEXKAY CTPOCHHEM aroMa |
3aKOHOMEPHOCTSIMH M3MEHEHUSI CBOWCTB JJIEMEHTOB U
00pa30BaHHBIX UMU BEIIIECTB B MEpUOaX U IPyTIax.

XapakTepucTUKa DSJIEMEHTOB MajblX W  OOJIBIIHMX
MEPUOJIOB MO WX TMOJIokEeHU0 B llepuognueckon

cucrteMe /1. 1. Menneneea

OcHOBHBIE TeOpUH

XUMHH

YcraHOBKa  3aBUCUMOCTHM  CBOWCTB  XHUMHYECKHX
BEILIECTB OT CTPOCHUS aTOMOB OOpa3yloIUX UX
XAMHUYECKHUX BJIEMEHTOB. XapAKTEPUCTUKA BAKHEUIIINX
TUIIOB XWUMHUYECKUX CBSI3€H M OTHOCHUTEIBHOCTH 3TOM
THUIIOJIOT U H.

OOBsICHEHHE 3aBHCHUMOCTH CBOWCTB BEIIECTB OT HUX
COCTaBa U CTPOCHUS KPUCTAIIMUECKUX PEUIETOK.
@OopMyJIMPOBKA  OCHOBHBIX  TOJIOKEHHH  TEOPUHU
3JIEKTPOJIMTUYECKON JUCCOLUMAIMUA U XapaKTEPUCTHUKA
B CBETE€ O3TOW TEOPHM CBOWCTB OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCIMHECHUMU. dopmMynUpoOBKa
OCHOBHBIX TOJIOKECHUNA TEOPUU XUMUYECKOTO CTPOCHUS
OPraHUYECKUX COCIMHECHUN U XapaKTEPUCTHKA B CBETE
ATOU TEOpUU CBOMCTB OCHOBHBIX KJ1aCCOB

OPraHUYECKUX COCIUHECHUN

OcHOBHBIC TEOpHH

XUMHH

YcTaHOBKa  3aBUCUMOCTH  CBOMCTB ~ XHMHMYECKHX
BEIIECTB OT CTPOCHHUS aTOMOB OOpa3ylIIUX HUX
XMMHUYECKUX 3JIEMEHTOB. XapaKTEPUCTUKA BAXKHEHIIINX

TUNIOB XWUMHYECKUX CBI3€H M OTHOCUTEIHLHOCTH DTOU




THUITOJIOTHH.
OObscHEHHE 3aBHCHUMOCTH CBOWCTB BEIECTB OT HUX
COCTaBa U CTPOECHUS KPUCTAIUINYECKHUX PEIIETOK.

@opMyIMpPOBKAa  OCHOBHBIX  IIOJIOKEHUW  TEOPUU
ANEKTPOIUTUYECKON AUCCOLUMALNY U XapAKTEPUCTHKA
B CBETE€ JTOW TEOPUHM CBOMCTB OCHOBHBIX KJAacCOB
HEOPraHUYECKUX COCIMHEHU . PopmMyaupoBKa
OCHOBHBIX ITOJIOKEHUN TEOPUU XUMHUYECKOTO CTPOCHUS
OPraHUYECKUX COCIMHEHUN U XapaKTEPUCTHUKA B CBETE
OTOM  TEOPUHM  CBOMCTB  OCHOBHBIX  KJIACCOB

OPraHHUYCCKHUX COGIII/IHGHI/Iﬁ

Baxueitimue
BellecTBa

MAaTepHAJIbI

XapakTepucTuKa  COCTaBa, CTPOEHHUs,  CBOWCTB,
MOJTYYEHUS] U TIPUMEHEHUS BaKHEHUIUX MeTaioB (1A
u Il A rpynn, agtoMuHus, *Keje3a, a B €CTECTBEHHO-
HaydyHOM mnpoduiie U HEKOTOPhIX d-3JIEMEHTOB) M UX
COCIMHEHU.

XapakTepucTuKa  COCTaBa, CTPOEHHUs,  CBOWCTB,
MOJYy4YeHUSd W NPUMEHEHUS BaXXHEHMIIMX HEMETAIOB
(VIII A, YHA, V1A rpynm, a Takxe a3ota u pocdopa,
yriepoaa U KpPEeMHHs, BOAOPOAA) M UX COCIUHCHUM.
XapakTepuCcTUKa  COCTaBa, CTPOEHUS,  CBOWCTB,
NOJIYYEHUS] W TNPUMEHEHHS BaXHEHIIMX KIIACCOB
YTJIEBOJIOPO/IOB (AJIKAHOB, ILUKJIOAJIKA-HOB, AQJIKEHOB,
QJIKWHOB, apeHOB) W WX Haumbojee 3HAYUMBIX B
HAapOJHOXO3IMCTBEHHOM  IUIAHE  IPEICTABUTENEH.
AHanorndsHas XapaKTEePUCTUKA BOKHEHUIIINX
MPEICTABUTENIEN  APYTUX  KJIACCOB  OPraHUYECKHUX
COCMHEHUN: METAaHOJIa M ATaHOoJa, CI0XKHBIX d(UPOB,
KUPOB, MbUI, albAeruoB (HOpMabAETHAOB H

areTanbAeruaa), KETOHOB (ameTroHa), KapOOHOBBIX




KHCIIOT (YKCYCHOM KHCIIOTBI, JJISI €CTECTBEHHO-
HAy4YHOTO TPOMUIIS MPEACTaBUTEICH IPYTrUX KIACCOB
KHCIIOT), MOHOCaxapujoB (TJIIOKO3bI), AMcaxa-puioB
(caxapo3sl), MOJICaxapuioB (kpaxmana u
LEJUIIONI036l),  aHWJIHWHA, aAMHHOKHCJIOT,  OCJIKOB,
UCKYCCTBCHHBIX U CHHTETHYECCKUX BOJOKOH, Kay4yKOB,

naacTMacce

XyuMHu4YeCKuil

H CHMBOJINKA

A3BIK

Hcnonp3oBanne B y4yeOHOW U MpoQecCHOHATBHON
NEATEIbHOCTH XUMUYECKUX TEPMUHOB U CHMBOJIUKH.
Ha3panue n3ydeHHBIX BEMIECTB MO TPUBHAIBHOM WU
MEXIyHApOIHONM HOMEHKJIAType U OTpa)KCHUE COCTaBa
ATUX COETMHEHUH C MOMOIIBI0 XUMHUUECKUX (POpMYIL.
OtpaxeHne XMMUYECKMX IPOLECCOB € MOMOIIBIO

YPaBHEHUN XUMUYECKUX PEAKLIUN

Coaep:xanue XapakTepucTUKa OCHOBHBIX BHJIOB JESTEIbHOCTU
00y4eHuUs CTYJCHTOB (Ha YPOBHE YUEOHBIX I€UCTBUIA)

XuMuvecKkue OObsiCHEHHE CYINIHOCTH XUMHUYECKUX TPOIECCOB.
peakumnu Knaccudukanus XuMUYECKUX peakiui 1Mo pa3auyHbIM

MPU3HAKAM: YHUCIIY U COCTABY MPOAYKTOB U PEArcHTOB,
TerioBoMy 3(hQeKTy, HampapieHuio, (asze, HATMUIUIO
KaTajau3aTopa, W3MEHCHUIO CTENEHEW  OKHUCIICHUS
3JIEMEHTOB, 00Pa3yIOIINX BEIIECTBA.

YcraHOBKa TIPU3HAKOB OOIIET0 M PA3IUYHOTO B
TUTNIOJIOTUMA  PEAaKUUW  JJI1  HEOPraHUYECKOW W
opraHnueckoit xumuu. Knaccuduiukaius BEECTB U
POLIECCOB Cc TOYKH 3peHus OKHCJICHUS -
BOCCTaHOBIJIEHUS. COCTaBJIEHHE YPABHEHHU PEaKIUM C
ITOMOIIIBIO0 METO/Ia AJICKTPOHHOIO OajlaHca.
OOBsicHEHHE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOU

PCAKOHNHU MU II0JOKCHHA XHUMHYCCKOI'O PABHOBCCHA OT




paznuyHbIX (aKTOPOB

XuMu4ecKui BrinosHeHHE XMMHUYECKOIO JKCIEPUMEHTA B MOJHOM

IKCHEPUMEHT COOTBETCTBUHU C IIPaBUJIAMU O€30IIaCHOCTH.
HaGmonenue, Quxcanuss U ONHMCaHUE pE3ylbTAaTOB
ITPOBEJICHHOTO 3KCIIEPUMEHTA

XumMnyeckas IIpoBeneHre CaMOCTOATEIBHOIO MOWCKA XUMHWYECKON

HHpoOpMaLu UHpOpMAllMd  C  HUCIOJB30BAaHUEM  PaA3JIMYHBIX

HMCTOYHUKOB (Hay4HO-TIOMYJIIPHBIX U3JIaHUi,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHera).
Hcnonp30BaHne KOMIMBIOTEPHBIX TEXHOJOTUH  JIJIst
00pabOTKM U Mepeladyl XUMUYECKOM HHPOPMALIUU U €€

IMPCACTABJICHUSA B PA3JIMYHBIX (bOpMaX

Pacuersl mo
XUMHYECKUM
popmysiam

U YPaBHEHUSIM

YCTaHOBKAa 3aBUCUMOCTM MEXKIYy KadyeCTBEHHOM U
KOJIMYECTBEHHOM CTOPOHAMU XUMHUYECKHUX OOBEKTOB U
nporeccoB.  PemeHne  pacueTHbIX — 3amad 110

XUMUYECKUM (pOopMyJiaM U ypaBHEHUSIM

HpodpuiasHoe u
npogeccunoHaNbHO
3HAYMMOe

cojiepKaHme

OObsiCHEHNE XUMHUYECKHUX SIBIICHUU, TPOUCXOJISAIIUX B
npupoe, ObITY U Ha IPOU3BOJICTBE.

Onpenenenue BO3MOXKHOCTEMH MPOTEKAHUS
XUMHUYECKUX MPEBPAEHUN B PA3TUYHBIX YCIOBUSX.
CobOmoieHne  MpaBWJI  DKOJIOTUYECKH TPaMOTHOTO
MOBEICHUS B OKPYKAIOIIEH Cpeae.

OneHka  BIUSHUA ~ XMMHYECKOTO  3arpsi3HEHHS
OKpY>KaroIlIel Cpelbl Ha OpraHu3M YeJIOBeKa U JIPYTHe
*KuBbIe opranu3Mbl. CoOr0IeHNE TTpaBuil O€30TacHOTO
oOpareHusi ¢ TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMH,
71a60paTOPHBIM 000py/TIOBaHUEM. [ToaroroBka
PacTBOPOB 3aJIaHHON KOHIIEHTPAIMH B OBITY W Ha TIPO-

W3BOJICTBE.




KpI/ITI/I‘ICCKa}I OOCHKa JOCTOBEPHOCTH XUMHUYECKOMN

MH(pOpMaLMK, NOCTYNAOMIEN U3 PAa3HBIX HCTOYHUKOB

quﬁno—MeTozmquKoe H MATCPHAJIBHO-TEXHUYIECCKOEC o0ecreueHue

NporpaMMbl Y4eOHOH TUCHUIIJIMHBI «XMMUS»

OcBoenue mporpaMmbl Y9eOHON JUCITUTIIMHBI « XUMUSD TIPEATIOIaracT HaTnIue
B mpodeccmoHalbHONH  00pa30BaTeNbHON  OpTraHM3aIlud,  peaau3yromen
o0pa3oBaTelbHyI0 IpOrpaMMy CpelHero oOmiero oOpa3oBaHMs B Ipejeliax
ocoenus OIIOIT CIIO na 6a3e OcHOBHOro oOIllero oOpa3oBaHus, KaOWHETa
XUMUU C Jlabopatopuel M Ja0OpaHTCKOW KOMHATOM, B KOTOPOM HWMEETCS
BO3MOXKHOCTh OO€CIEYUTh CBOOOMHBIN nocTyn B MHTEpHET BO BpeMsi yueOHOTO
3aHIATHS U B TICPHUOJ] BHEYUCOHOM NEITEITHHOCTH 00yJarOIIHXCA.

[Tomenienne kaOuHeTa MODKHO YIOBIETBOPATH TpeOoBaHusiM (CaHUTapHO-
sanuaeMuoornueckux npabwi U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAIIIEHO TUIIOBBIM OOOpPYJOBaHHEM, YKa3aHHBIM B HACTOSIIMX TpeOOBaHUAX, B
TOM YHCIIE CHEIUATN3UPOBAHHOW Y4eOHOUW MeOenbl0 M CPEelCTBAMH OO0y4YeHUS,
JOCTAaTOYHBIMH  JJI  BBITIOJHEHWS TpPEeOOBAaHWH K YPOBHIO  IOATOTOBKH
06y YaroIIIXCs.

B kabunere H0DKHO OBITh MYJBTUMEAUNHOE OOOpYAOBaHUE, MOCPEICTBOM
KOTOPOTO YYacCTHUKHA O0pa30BaTEIBHOTO TpOIecca MOTYT IMPOCMATPHUBATh
BU3YaJIbHYIO0 WH(OPMAIUIO TI0 XUMHUH, CO3/1aBaTh MPE3CHTAINH, BUICOMAaTEPHAIIbI
U T. L.

B cocraB y4eOHO-METONMYECKOTO W MaTepUaTbHO-TEXHUYECKOTO OCHAICHUS
KaOWHeTa XMMHUU BXOJIAT:

* MHOTO(YHKITMOHAIHHBIA KOMILIEKC MPENOo aBaTes;
HaTypajdbHbIE OOBEKTHI, MOJIEIH, TPUOOPHI U HAOOPHI JJIsl TOCTAHOBKHU JIEMOHCTpA-
IIUOHHOTO M YYCHUYIECKOTO IKCIIEPUMEHTA,;

¢ IICYATHBIC U DKPAaHHO-3BYKOBBIC CPCIACTBa O6y‘-IeHI/IH;

2 Tlucemo MuHHCTEpCcTBa 06pa3oBaHus U HaykKu PP ot 24.11.2011 Ne M/1-1552/03 «O6 ocHallleHUH 00111e06pa30BaTeAbHbIX YIPEXKIECHUN
y4eGHBIM U y4e6HO-Aa60paTOPHBEIM 000PYIOBAHHEM).



* CpeICTBa HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

* pEaKTHBHI,

* [IEpEYHU OCHOBHOM U JIONIOJHUTEILHON y4eOHOM IMTEpaTyphl;
* BCIIOMOTAaTEIhHOE 000PYI0BAHNE U WHCTPYKIINH;

e OubMUOTEeYHBIN (HOH/I.

B 6ubnmoreunsrit hoHA BXOIAT YICOHUKH U YICOHO-METOAMIECKUE KOMIUICKTHI
(YMK), pekoMeHIIOBaHHbIE WJIA JOMYyIIEHHbIE i  HMCIHOJIb30BaHUS B
npodeccuoHaNbHbIX o0pa3oBaTeNbHbIX OpraHu3alusIX, peanu3yronmx
o0pa3zoBaTeIbHYI0 MporpamMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejeiax
ocBoenust OIIOIT CTIO Ha 6a3e 0CHOBHOTO 00111er0 00pa3oBaHusl.

bubnuoreunbii poHI MOXKET OBITH JIOMOJHEH XUMUYECKOW HSHIMKIIONEIUEH,
CIIPABOYHUKAMU, KHUTAMU JIJI YTEHUS IO XUMUHU.

B nporecce ocBoeHust mporpaMMbl y4eOHON AUCIUILUIUHBI «XUMUS» CTYJIEHTHI
JOJDKHBI IMETh BO3MOYKHOCTH JIOCTYIIA K 3JICKTPOHHBIM y4E€OHBIM MaTepuajaM 110
XUMHUHU, UMEIOIKUMCS B CBOOOJHOM JOCTyre B ceTu WHTepHET (AIEeKTPOHHBIM

KHUTaM, IpaKTUKyMaM, TectaMm, Matepuaiam EI'D u ap.).

Pexomenayemasi iureparypa

JJis cTy1eHTOB

[Ma6puensa O.C., OctpoymoB W.I'. Xumust mist mpodeccuii U crnenuanabHOCTER
TEXHUYECKOTro mnpoduiisa: Yy4yeOHUK Uil CTyA. Y4YpexIeHu cpen. mnpod.
obpazoBanus. — M., 2014.

lNabpuensn O.C., OctpoymoB W.I'., Cnankoe C.A., Jlopodbeea H.M.
[IpakTukyM: ydeb. mocobue sl CTyI. yupexaeHu cpel. mpod. oOpa3oBaHus. —
M., 2014.

[Mabpuensn O.C., OctpoymoB WN.I'., CrnagxkoB C.A. Xumwus: mnocodbue s
noarotoBkn k EI'D: yueb. mocobue s CTyA. YUpexkAeHUW cpern. mpod.

obOpazoBanus. — M., 2014.



[Ma6puensa O.C., Jlpicora I'.I'. Xumus. Tectsl, 3amaun u ynpaxaeHus: ydeo0.
nocodue I CTyA. YIpexaeHuit cpe. npod. oopazoBanus. — M., 2014.

Epoxun IO.M., Kosanesa N.b. Xumus nns npodeccuil U crnenuanabHOCTEN
TEXHUYECKOTO M ©CTEeCTBEHHO-HAy4YHOTO mpoduiel: y4eOHWUK IS CTY/I.
yupexJIeHuM cpe. mpod. odbpazoanus. —M., 2014,

Epoxun FO.M. Xumusa: 3agauv U ynpakHeHus: y4yeO. mocobue sl CTyI.
yapexaeHuit cpen. mpod. oopazoBanus. — M., 2014.

Epoxun 0. M. COopHUK TECTOBBIX 3aJlaHMM N0 XUMHH: ydeO. mocoOue st
CTYI. YUpeXIeHui cpea. nmpod. odpazoBanus. — M., 2014,

Epoxun FO. M., KoBasiera U. b. Xumusa myist nmpodeccuil u crienraibHOCTEH
TEXHUYECKOTO MPpOouiisi. IJIEKTPOHHBIN YUeOHO-METOUYECKUN KOMIUIEKC. — M.,
2014.

CnaaxoB C. A, OctpoymoB WN.I', IMabpuensu O.C, JlykpsinoBa H.H. Xumust nis
npodeccuii W CHEUUATBHOCTEH  TEXHUYECKOro mpoduis. DIEKTPOHHOE
MPUJIOKEHUE (DJIEKTPOHHOE YUEOHOE U3/ITaHUE) JIJISl CTY. YUPEXKIACHUHN cpe. npod.

obpazoBanus. — M., 2014.

Jis npenoxasarest
®denepanbHblil 3akoH OT 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Oenepauun.

[Ipuka3z MunucrepctBa oopa3zoBanus U Hayku PD ot 17.05.2012 Ne 413 «O06
YTBEPXKICHUH (EeAepaIbHOTO TOCYJaPCTBEHHOTO 0O0pa30BaTENBHOIO CTaHAApTa
cpeaHero (IoJHOro) o0IIero oopa3oBaHusD.

[Tpuka3z MunucrepctBa o6pa3zoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O
BHeceHnn u3MeHeHuid B [lpuka3 MwunmcrepctBa oOpasoBaHuss U Hayku PD ot
17.05.2012 Ne 413 "OO yrtBepxkaeHun (eneparbHOr0 TroCyIapCTBEHHOTO
00pa3oBaTeILHOTO CTaHIapTa CpeaHero (MOJIHOT0) o01Iero oopa3zoBaHus'"».

[Tucemo JlemapramMeHTa TOCYIAapCTBEHHOW TIOJUTUKH B cdepe MOArOTOBKH

pabounx kaapoB u JIIIO Mwunobpuayku Poccum ot 17.03.2015 Neo 06-259



«PexoMeHaamu Mo OpraHW3allid MOJYYEHUS CPETHEro oOmero oOpa3oBaHUs B
mpenesiax OCBOCHHUSI 00pa30BaTEIbHBIX MPOTPAMM CPEIHEro MpodhecCHOHATBLHOTO
oOpazoBaHus Ha 0a3e OCHOBHOIo OOIIEero oOpa3oBaHUs C y4eTOM TpeOoBaHHUI
dbeneparbHBIX TOCYIapCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB W IMOJy4acMOM
npodeccuu WM CrenruagsbHOCTH CPETHEr0 MPOPECCHOHATIBHOTO 00pa30BaHUS.
[Nabpuensu O.C., JIpicoBa I'.I'. Xumus: kHUTa 11 MpenojaBaTeis: yued.-MeToI.
nocooue. —
M., 2012.

Iaopuensu O.C. u gp. Xumua [0 mnpodeccuili M cHenuanbHOCTEH

TEXHUYECKOTO NpOoduiis (3IIEKTPOHHOE NPUIIOKEHHE).

HNuTepHer-pecypcesnl

www.pvg.mk.ru (omummuaga «Ilokopu BopoObeBbl ropbi»). Www.hemi.wallst.ru

(OOpa3zoBaTeNnbHbI CalT IS IIKOJBHHUKOB «Xumwus»). Www.alhimikov.net

(Ob6pazoBaTeNbHBIA CAUT JJIs1 HIKOJLHUKOB).
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