BEPAHCKWUW

CTPOUTENBHBIR AEITAPTAMEHT OBPA3OBAHUSA U HAYKH
e BPSTHCKOM OBJIACTH
TocynapctBeHHOE OrOKeTHOE TTPO(PecCuoHaIbHOE
00pa3oBaTelIbHOE YUPEKICHHE
«bpsAHCKHH CTPOUTEJbHBIN KOJJIENK HMEeHH npodeccopa
H.E. KykoBckoro»

YTBEPXIAIO:
N.0O.3amecTurens JTUPEKTOpa MO Yy4eOHOM
pabote
T.B.Mamuenko
(mommuce)
OT « » 20 L.
PABOYAS ITPOT'PAMMA

Y4yeOHOH AUCHUTIIIHHEI

XUMUA

10 CHIEUAIBHOCTH:
- 08.02.01 CTpouTENBCTBO U IKCILTyaTAUs 3JaHUN U COOPYKEHHUI;

bpsHck
2016



Pa3paborana Ha ocHoBe DenepalibHOrO rocylapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa
cpenHero ooimiero obpazoBaHus, PenepasbHOrO TOCYAAPCTBEHHOIO CTaHJApPTa CPEIHEro
npodeccuoHaIbHOrO 00pa30BaHuUs M0 CHEIUATBHOCTH:

- 08.02.01 CTpoHTENbCTBO U SKCILTyaTALMS 30aHUN U COOPYKEHU;

Y IPUMEPHON TTPOrpaMMBbl 00111€00pa30BaTEIHLHON YUCOHON JUCITUTUTHHBL « XUMUSD)

JUIsl TIpopeCCHOHANBHBIX 00pa30BaTEIbHBIX OpraHu3anui, pekomeHmoBanHoin  DOIAY
«®UPO» B KauecTBe NPUMEPHON NpOrpaMmbl JJid peaju3alud OCHOBHOU
npodeccuoHanbHO o0pa3oBarenbHON mporpammbl CIIO Ha 6Ga3ze OCHOBHOTO OOIIEro

oOpa3oBaHus ¢ mojdydeHueM cpeanero ooduiero odpazopanust (IIporoxon Ne 3 ot 21 urons
2015 1)

Pa3paboryuk:
Hoporotosuena O.B., npenonasarens I'BIIOY CIIO «bpsaHCKHUIl CTPOUTENBHBINA KOJIEIK
umenu npodeccopa H.E.)XKykoBckoroy.

PACCMOTPEHO:

[IpeameTHOM UKIOBOM KOMHUCCHEM MaTeMaTH4eCKHX U OOIIMX €CTECTBEHHOHAYYHBIX
JIUCIUILINH
[TpoTokos Ne

OT « » 20 L.

[Ipencenarens TIIK H.C.PomanoBa

(Toamuck)




Conep:xkanue

1. TTosicHuTenpHas 3amucKa
OO01mas xapakTeprucTuka y4eOHON TUCITUTUTMHBI
Mecto yueOHOM TUCITUTIIIMHBI B Y4EOHOM TIIaHe
Pesynbrarel 0cBOeHUS Y4eOHOUM TUCITUTLTAHBI
Coneprxanue yaeOHOM TUCIIMIUIAHBI
2. TemaTnueckoe MIaHUPOBAHKE
TemaTnyeckuil miaH
XapakTepucTHKa OCHOBHBIX BUAOB yUeOHOMU JAESITENFHOCTH CTY/IEHTOB
3. YueGHO-MeToANueCcKOoe U MaTepUaIbHO-TEXHUUECKOE 00eCcTieYeHHE MTPOrpaMMbl

y4eOHOU JUCIUITITUHBI
4 PexoMeHTyemasi Jinteparypa

o NN DN A

18
19
22

23



1. IosicHUTEIBLHASA 3aANUCKA

[Iporpamma 001Ie00pa3oBaTebHON y4eOHONW IUCHUIIIMHBI «XUMUS»  MpeJHA3HAYeHA IS
nzydeHus: xumuu B ['BIIOY «bpsiHCKH cTponTenbHBIN KoMiek nMenn npodeccopa E.H. XKXykockoroy,
peanusyromero o0pa3oBarelbHy0 MporpaMmy cpeaHero oobmiero oOpa3oBaHHsS B TpeAesiax OCBOCHHUS
OCHOBHOHM mpodeccHoHANBHONH oOpa3zoBaTenbHOr mporpammbl CIIO  (OIIOII  CIIO) Ha 6ase
OCHOBHOTO O0IIIeT0 00pa30BaHus MIPH MOATOTOBKE CIICIIMAIUCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii DPI'OC cpemanero oOmiero oOpazoBaHuUs,
MPEIBABISIEMBIX K CTPYKTYpE, COACPKAHUIO M Pe3yIbTaTaM OCBOCHHs y4eOHOW AUCUUIUIMHBI XUMUS B
COOTBETCTBUHM C PeKOMEHIAlMsSMU MO OpraHU3allid TOJY4YeHHUsS CpeaHero oOmero oOpa3oBaHHS B
mpenenax OCBOSHHUs 00pa3oBaTENbHBIX MPOrpamMM CpeAaHero mpodeccnoHaibHOro o0pa3oBaHus Ha Oasze
OCHOBHOTO o00miero o0Opa3oBaHUs € YdeToM TpeOoBaHUM (denepalbHBIX TOCYAApPCTBEHHBIX
o0pa3zoBaTeNbHBIX CTAaHIAPTOB M TMOJydyaeMoll mpodeccuyd HUIM CHEHUaTbHOCTH CPEIHEeTo
npodeccuoHaILHOTO 0o0Opa3oBanus (muchkMo JlemapramMeHTa rocyJapCTBEHHOW TONHTHKH B cdepe
noarotoBku padounx kaapoB u JI1O MunoOpnayku Poccun ot 17.03.2015 Ne 06-259).

ConeprkaHue mporpaMMbl XUMUS HAIIPaBJIEHO HA JOCTHKECHHE CICIYIOIINUX LeJIeii:

dbopmupoBanue y oOy4arommxcsi YMEHHUS OLIEHHBaTh 3HAYMMOCTh XHMHUYECKOTO 3HAHUS Ui
Ka)KJIOTO YEeJIOBEKa;

dbopMupoBaHUEe y OOYYAIOIIMXCS IIEJIOCTHOTO TPEJCTABICHUS O MHPE W POIH XUMUU B
CO3JaHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAapTHHBI MHpA; YMEHUS OOBSICHATH OOBEKTHI U
IPOLECCHl  OKPYXAIOWLIEH JIEUCTBUTEIBHOCTU: IPUPOJHOM, COLMATIBHOM, KYJIBTYPHOW, TEXHUYECKOU
Cpenbl, — HUCHOJB3YS ISl 3TOT0 XMMHYECKUE 3HAHUS;
pasBuTHE y OOydYaromuxcss YMEHUW pas3nudarh (akThl M OICHKH, CPaBHUBATH OIIC HOUHBIC
BBIBOJIbI, BUJIETh HMX CBSI3b C KPUTEPHUSIMH OLICHOK M CBSI3b KPUTEPUEB C OIPENEICHHON CHUCTEeMOMU
HeHHOCTeH, (GOpMYyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO IMO3HUIIUIO;
npuobpeTeHre OO0yYaINIMMUCS OMNbITa Pa3HOOOpPa3HOU [EsATCILHOCTH, MO3HAHUA U
CaMOIIO3HAHHUS, KIIFOUYEBBIX HABBIKOB, HMMEIOIIMX YHUBEPCAIbHOE 3HAUCHWE I PAa3IUYHBIX BHUJOB
JESTEIbHOCTH (HAaBBIKOB pEUICHHs] MpoOJieM, MPUHATHS pEIIeHUH, MOuCKa, aHajlin3a U 00paboTKH
uH(pOpMalNM, KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB H3MEPEHUH, COTpyAHHYECTBa, OE30MacCHOTO
oOpamieHust ¢ BelEeCTBAMH B IOBCEAHEBHOM XH3HU). B mporpammy BKJIIOYEHO COJEepKaHUE,
HaIpaBJICHHOEC Ha (POPMHUPOBAHHE Y CTYIACHTOB KOMIIETEHIIMNA, HEOOXOIUMBIX I KadeCTBEHHOTO
OCBOCHHUS [TPOrPaMMBbI MOATOTOBKH crienuannuctoB cpeanero 3seHa ([IIICC3) no crnenuanbHOCTH:
- 08.02.01 CrpoutenbcTBO M IKCILTyaTalMs 31aHUN U COOPYKEHHUI;
B mporpamme yueOHOM AUCHMIUIMHBI «XHMHUSD» YTOYHEHO COJEp)KaHHe y4yeOHOro marepuana,

MOCICAOBATCILHOCTL €r0 MU3YYCHUSA, paCIpCACIICHUC y‘-Ie6HI>IX qaCoB, BHAbI CaMOCTOATCIIBHBIX pa60T,



TEMaTHUKa peq)epaTOB (,HOKJIB.I[OB, HHIAWBUAYAJIbHBIX HpOGKTOB).

O0mas xapakTepucTHKa y4e0HOi THCIUTIINHBI

XuMHUsT — 3TO HayKa O BEHIECTBAaX, UX COCTaBE M CTPOCHHM, CBOWCTBAX M NPEBPALICHU X,
3HAUCHUH XUMHUYECKUX BEIIECTB, MAaTEPUAIOB M TPOILECCOB B MPAKTUYECKOHN JEATEb HOCTH YeJIOBEKa.

Conepxanue 001I1e00pa3oBaTeIbHON y4eOHON MUCIMIUIMHBI «XHMHUSD) HAIpaBICHO Ha YCBOE-
HUE OOydYarolMMHCS OCHOBHBIX MOHATHI, 3aKOHOB M TEOPUH XHUMHH; OBIAJCHHUE YMEHHUIMU
HAOTIONaTh XMMHYECKHUE SIBIICHUS, TPOBOJIUTh XMUMHUYECKHHA SKCIIEPUMEHT, MPOU3BOJUTH PACUETHI HA
OCHOBE XMMHYECKUX (DOPMYJ BEIISCTB M YPaBHECHUH XUMHUYCCKHX PEaKIIHH.

B mnpomecce u3ydeHuss XumMuH y OOYyYarOIIUXCS Pa3BUBAIOTCS IO3HABATEIbHBIC HWHTEPECHI U
WHTEJUIEKTyalbHble CIIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSTENIBHOM MNPUOOpPETEHUs 3HAHUM IO
XAMHH B COOTBETCTBHHM C BO3HUKAIONIUMH KHU3HECHHBIMU IPOOJIEMaMH, BOCHHUTHIBAETCS OCEpexkHOE
OTHOUICHUS K TPHUpPOJE, TMOHMMaHUE 3I0POBOTO 00Opa3a >KU3HU, HEOOXOIMMOCTH MPEXyNPEKICHUSI
SIBJICHUH, HAHOCSIIUX BPEJ 3I0POBBI0 M OKpyXkawmei cpene. OHH OCBaMBAIOT MPHEMBI TPaMOTHOTO,
0€30I1acCHOTO KCIIONIb30BaHUSl XUMHUYECKUX BEIIECTB M MaTepHalioB, MPUMEHSEMBIX B OBITY, CEITHCKOM
XO35IMCTBE U HA MPOMU3BOJICTBE.

[Ipu cTpyKTypHpOBaHUM COJEpKaHUS 00meo0pa3oBaTeNbHON Y4eOHONH IUCIUIUIMHBL IS
npoeCCHOHABHBIX 00pa30BaTEeNbHBIX OpPraHU3alMi, PEATU3YIIUX 00pa30BaTeIbHYI0 MPOTPAMMY
cpeanero obmero obpasoBanust B mpenenax ocBoeHuss OIIOIT CIIO na 0a3ze OCHOBHOro o0OIIEro
0o0pa3oBaHMsl, YYUTHIBATACH OOBEKTUBHAS pPEaTbHOCTh — HEOONBIONW 00BEM YacoB, OTIYIICHHBIX Ha
U3y4eHHE XHMHUU M CTPEMJICHHE MAaKCHMaJbHO COOTBETCTBOBATh HICSIM pPa3BUBAIOIIETO OOYyYCHHUS.
[TosTOMy TeopeTHYECKHE BOIPOCHI MAaKCUMAaJbHO CMEIICHBI K Havaly W3yuYeHHs IUCIMIUIMHBI, C TEM
4TOOBI MOCTEAYIONMA (HaKTUYECKUN MaTepHall paccCMaTpuBajCs Ha OCHOBE M3YUYCHHBIX TEOPHUH.

Peanu3anust enyKTHBHOTO TMOAXOJa K HW3YYEHHIO XHUMHUH CIIOCOOCTBYET pPAa3BUTHIO TaKHX
JIOTHYECKUX OMNEpaIii MBIIIICHNS, KaK aHaJIu3 U CHUHTE3, 0000IIEeHHe W KOHKPETH3alHs, CPAaBHCHUE U
aHAJIOTHSl, CHCTEMATU3aIusl ¥ Kiaccu(uKaIys 1 ap.

W3yyeHne XUMHUHU B KOJUIEI)KE, pealu3yIolleM o00pa30BaTelbHYyl0 IMPOrpaMMy CPEIHETO
obmiero obpaszoBanusi B mpeaenax ocBoeHus OITOIT CIIO na 6a3e ocHOBHOrO 00mIero oOpa3oBaHHS,
MMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT mpoduiisi NpodeCCHOHATBHOTO 00pa3oBaHUs. ITO
BBIPA)KAETCSl B COJCPKAHUU OOYUYCHHMS, KOJMYECTBE YaCOB, BBIJCISEMBIX HA W3yYCHHE OTACIBHBIX TEM
MporpaMMbl, TIIyOMHE HMX OCBOCHHS OOy4aroUIMMHCS, OObeME M XapakTepe MPAKTUYECKUX 3aHATHUM,
BUJaX BHEAyAUTOPHON CaMOCTOSITENIbHOM pabOThl CTYJEHTOB.

Crennruka W3y4CHHs] XHMHU TIPU OBJIAJICHUH CICIHAILHOCTIMH TEXHHUYECKOTO MPOQIIIs
OTpaKeHa B Kaxkaou Teme pasnena «CojepikaHue ydyeOHOW MUCIMILIMHBY B pyOpuke «lIpoduisHble U

HpO(I)CCCI/IOHaJ'ILHO SHAYUMBIC JBJICMCHTBI COACPIKAHUMI». OTOT KOMIIOHEHT pCau3yeTCsa IIpu
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WHIUBUIYaTbHOM CaMOCTOSITENIbHONW paboTe oOydaromuxcs (HamucaHum pedeparoB, IMOATOTOBKE
COOOIIEHUI, 3alHUTe MNPOEKTOB), B Mmpolecce y4eOHOW MAESITETbHOCTH TOJ PYKOBOJICTBOM
npenojaBaTess (BBIMOJHEHUM XHUMHUYECKOTO OJKcrepuMeHTa. Jlisi opraHu3aiuu BHEAYIUTOPHOU
CaMOCTOSITENIbHON paboThl CTyAeHTOB, crenuaibHOCTAMH CIIO TEXHHMYECKOro M €CTECTBEHHO-
HayyHOTO mpoduneil mpodeccuoHanbHOro oOpa3oBaHUs, MNPEACTABICH MNPUMEPHBIH MepeueHb
pedeparoB (IOKIAIO0B), HHIWBUIYATHHBIX MPOCKTOB.

B mpomecce wusyueHus Xumuu BaxHO (opmMupoBaTh HHGOPMAIMOHHYIO KOMIIETEHTHOCTH
obydaromuxcs. [loaToMy Tpu OpraHU3alMK CaMOCTOSTEIIBHOW pabOThl HEOOXOJUMO aKI[EHTHPOBATh
BHUMaHUE 0Oydaroluxcs Ha IMOMCKe WH(OpMalMu B CpelcTBaX MaccMmenua, MHTepHeTe, yueOHOU u
CIEIMAILHON JIUTEpaType ¢ COOTBETCTBYIOIIUM O(QOPMIICHHEM W TIPEACTABICHUEM PE3yJbTaTOB.
N3yuyenue 3aBepmiaercss moiBeneHHEM HTOrOB B ¢opMe auddepeHIIMPOBAHHOTO 3adeTa B paMKax
MIPOMEKYTOYHOM aTTeCcTalnu CTyAeHTOB B npouecce ocBoenus [TIIICC3 no cnenuaibHOCTH:

- 08.02.01 CrpoutenbcTBO M IKCILTyaTalMs 31aHUN U COOPYKEHHUI;

MecTto y4eOHOM TUCHUILVINHBI B y4e0OHOM ILIaHe

VYyebHas AUCIUIUIMHA «XHUMUS» H3ydaeTcs B 00IIeoO0pa3oBaTebHOM LIMKJIE y4eOHOro IiaHa
[MIICC3 Ha 0aze OCHOBHOTrO OOIIETO OOpa30BaHMs OTHOCUTCS K 0O0IIe00pa3oBaTeIbHBIM YYeOHBIM

JUCHUIINIMHAM B COOTBETCTBHUHU C TEXHUYECCKHUM HpO(i)I/IJ'IeM HpO(i)eCCI/IOHaJ'IBHOI\/'I IMOATOTOBKH CTYACHTOB.

PesyabTarhl 0cBOCHHUSI Y4€0HOM TUCHUTINHBI
OcBoenue COACPIKAHUA y‘IGGHOfI JUCHUIIIIMHBI XUMUA obecrieunBaeT JOCTUIKCHUC CTyACHTaMU
CIIEIYIOIINX Pe3yJIbTATOB:

JINYHOCTHBIX:

YyBCTBO TOPAOCTHM M YBAXKEHHUS K HCTOPUM M JOCTHKCHUSAM OTCUECTBEHHOW XUMUYECKOU
HayK{; XHMHYECKH TPaMOTHOE TIOBEACHHE B MNpOo(ecCHOHANBHOW JIEesATeNTbHOCTH M B OBITY TIpHU
06pan1eH1/m C XUMHUYECKUMHU BCHICCTBAMU, MaTC€pHUalaMH MU IPOLECCaAMU;

TOTOBHOCTh K HPOJODKEHMIO 00pa3oBaHUS M IOBBILIEHHs KBadM(UKauM B H30paHHOMN
npoeCCUOHATBHON JEeSITENbHOCTH M OOBEKTHBHOE OCO3HAaHHE POJM XWMHUYECKUX KOMIIETEHIMH B
ITOM;

YMEHHUE HCIOJb30BaATh JOCTHKCHUA COBpeMeHHOﬁ XUMHUYECKOH HayKhu M XHUMHYC CKUX
TEXHOJIOTUH JUJIsI TOBBIMIEHUS COOCTBEHHOTO MHTEJUIEKTYyaJbHOI'O pa3BUTUS B BHIOpaHHOMU
npo¢eCcCUOHANBHON  JIeSITeIbHOCTH;

MeTanpeIMeTHbIX:

HCIIOJIB30BAaHUC PA3JIMYHBIX BHUIAOB MMO3HABaTEJIbHOH ACATCIBHOCTH MW OCHOBHBIX

HHTCJIJICKTYaJIbHBIX onepaunﬁ (HOCTaHOBKI/I 3aJ1a4u, (bOpMy.]'H/IPOBaHI/IH THUIIOTEC3, aHAaJIM3a M CHHTC3a4,
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CpaBHEHHUs, OOOOILIEHMs, CHCTEMAaTHU3allMU, BBISIBICHUS MPUYUHHO-CIEIACTBEHHBIX CBfA3€H, IOHCKa
aHaJoroB, (popMyIMpPOBAaHUS BHIBOAOB) JIsi PEIICHHS IOCTABICHHOW 3a/lauyd, MPUMEHEHHUE OCHOBHBIX
METOJI0B.

NpeMeTHBIX:

c(OpMHPOBAHHOCTh MPEACTABICHUI O MECTe XMMHUU B COBPEMEHHOH HAy4HOW KapTUHE MUpA;
NOHUMAHKUE PO XUMHUHM B (OPMUPOBAHMM KPyrozopa M (PyHKIIMOHAJIBHOW TPaMOTHOCTH YEJIOBEKa
JUISL peIlieHUs] MPAaKTUYECKUX 3ajiau

BJIaJICHUE OCHOBONOJAralolUMU XHMUUYECKUMU MOHATUAMU TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHME XUMHUYECKONM TEPMHUHOJOTUEN U CUMBOJIMKON;

BJIaJICHUE OCHOBHBIMM METOJAMHU HAyYHOTO IIO3HAHMS, HCIOJb3YEMBIMH B XHUMHHU:
HaOII0I€HUEM, OIMCAHUEM, H3MEPEHUEM, HKCIIEPUMEHTOM; yMmeHue oOpaldarbiBaTh, OOBSCHATH
pe3yJIbTaThl MPOBEJCHHBIX ONBITOB M JEJaTh BBIBOJbI; TOTOBHOCTh M CIOCOOHOCTH MPUMEHATH METOAbI
IIO3HAHMsI NIPU PELICHUU NMPAKTUYECKUX 3a]ad;

c(OpMHPOBAHHOCTh YMEHHS J/aBaTh KOJIMYECTBEHHBIC OILCHKH W IPOU3BOIUTH PACUYETHI IO
XUMHUUYECKUM (pOopMyliaM U ypaBHEHUSIM;

BJIAJICHUE IPAaBUIAMHU TEXHUKH OE€30MaCHOCTU IPU HCIOJIB30BAaHUU XMMHUYECKHMX BEILECTB;
cOpMUPOBAHHOCTh COOCTBEHHOW MO3ULMHU IO OTHONIEHHI0O K XHUMHUUYECKOH HHGOp Manuu,

[I0JIy4aeMOU M3 pa3HbIX MUCTOYHMKOB.

Coaep:xanue yueOHOM THCHHUIIIMHBI
Bsenenue
Hayunpie MeTonpl MO3HAaHKS BEIIECTB U XUMMUUYECKUX sSBICHUN. POnbp dKCiEpuMeHTa U TEOpUU B

XUMHH. MOILGJII/IpOBaHI/Ie XUMHYCCKUX ITPOLICCCOB.

1. OBIIAA U HEOPTAHUYECKASA XUMUA

1.1. OcHOBHBIC NOHATHUSA U 3AaKOHLI XUMUH

OcHoBHbIe MOHATHA XUMMHU. BernectBo. ATrom. Mosnekyna. XUMAYECKUNA 3JIEMEHT. AJIJIOTPOIHUS.
[IpocThie u cioxHble BellecTBa. KaueCTBEHHBIM M KOJIMYECTBEHHBIM COCTaB BEIIECTB. XUMHUYECKHE
3HaKU 1 popmyiel. OTHOCHTEIBHBIC aTOMHASI U MOJIEKYJIsipHAst Macchl. KonmuecTBo BeliecTsa.

OcHoBHBbIe 3aKOHBbI XUMHH. CTexuomeTpus. 3aKOH COXPAHEHHS MacChl BEIICCTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEILIECTB MOJICKYJISIPHON CTPYKTYpPBhl. 3aKOH ABOTaJIpo U CIEACTBHS UX HETO.

PacueTHple 3amauum Ha HaXOXICHHE OTHOCHUTEIbHOM MOHeKYHHpHOﬁ MaccChbl, OIPCACICHUC
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MacCOBOM JOJIM XMMHUUYECKHUX 3JI€MEHTOB B CIIO;KHOM BEILIECTBE.

JdemoncTpanun. Mojenu aroMOB XUMHYECKHMX JJIEMEHTOB. Mozaenu MOJIEKYd IpPOCTBIX M
CIOXKHBIX BellecTB (mapoctepxHeBble U Crroapra—bpurieda). Kosuiekuust HpocThIX U CIOXKHBIX
BemlecTB. Hekoropele BemecTBa Koim4yecTBOM 1 Mosib. Mojenb MOJISIpHOro oObeMa razoB. AJUIOTPOIUS
docdopa, kuciopoaa, ooaa.

IIpodunbHbie M npodeccHOHATBLHO 3HAYHUMBbIE 3JIeMEHTbl COAep:KaHMs. AJUIOTPOIHBIE
Monudukanuu ymiepona (aiamas, rpadur), kuciopoaa (KUCIOpPOI, 030H), 0JioBa (cepoe u 0eroe 0JI0BO).

[TousaTre 0 XMMHUYECKOU TECXHOJIOT'UU, OMOTEXHOJIOTMH U HAHOTEXHOJIOTHH.

1.2. Ilepuonmueckmnii 3axkoH u Ilepmogmueckasi cucreMa xumuyeckux 3jaemeHToB JI.H.

MenaejieeBa u CTPOECHHUE aTOMa

Ilepnoguyeckuii 3axkon /.M. Menaeneea. Otkpeitue [I.M1. Menneneesbim llepuonnyeckoro
3akoHa. [leprognueckuii 3akon B popmymnuposke /.M. Menneneesna.

[Tepuonuueckas Tabnuua XMMUYECKUX JIEMEHTOB — Ipaprueckoe 0TOOpakeHHe NMepUuoIuIeCKoro
3akoHa. CTpyKTypa HEpUOAMYECKOM TaOaMLbl: Mepuoisl (Maible W Oomnblune), Tpynnbl (IVIaBHAs H
1mo0oOYHas ).

Crpoenue aroma u nepuoanyeckuii 3axkon /.. MenaeseeBa. Atom — ciiokHas yactuua. Sapo
(IPOTOHBI M HEUTPOHBI) U IEKTPOHHAs 0Oosouka. M3oronel. CTpoeHHe IEKTPOHHBIX 000JI04YEK aTOMOB
SJIEMEHTOB MaJbIX MNepuoJoB. OCOOEHHOCTU CTPOEHHUS 3JIEKTPOHHBIX OO0OJIOYEK aTOMOB 3JEMEHTOB
OonpmIMX TEpUOJOB (TMEepexXoAHbIX d3JeMeHTOB). llonarne 06 opOutamsax. s- ,p- u d-OpOutanu.
DNEeKTPOHHBIE KOHPUTYypalluu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

CoBpeMeHHass (QOpMyIMpPOBKA NEPUOAMYECKOTO 3aKOHA. 3HAYEHHE IEPUOJUYECKOr0 3aKOHA U
NIEPUONYECKON CUCTEMBI XUMUYeCKUX AeMeHToB J[.M. MenneneeBa A pa3BUTHS HAYKU U IOHUMAHUS

XUMUYECKOU KapTUHBI MUPA.

JemoncTpanuu. Paznuunsie gopmbl Ilepuonnyeckoit cucreMbl xumuueckux snemeHToB J[.U.
MenpneneeBa. JluHamuueckue Tabauubl Juid MoAenupoBaHus llepuoandeckoil cucteMsl. DieKTpHU3anus
TEl U

IIpopuibHbie ¥ NPO(ecCHOHAIBHO 3HAYUMbIE JIEMEHThI COAEp:KaHUsA. PaauoaKTUBHOCTE.
Hcrnonb3oBaHue pajvoOaKTUBHBIX H30TONOB B TEXHUYECKHMX LENAX. PEHTT€HOBCKOE W3IIydyeHHE U €ro
UCIIOJIb30BAHUE B TEXHUKE W MeAMLMHE. MoznenupoBaHUE Kak METOJ IPOrHO3MPOBAHUS CHUTyallud Ha
IIPOU3BOJICTBE.

1.3. CTpoenmne BemecTBa

Honnasa xuMu4YeckKasi CBA3b. KaTI/IOHLI, nux O6pa3OBaHI/Ie N3 arTOMOB B PpEC3YyJIbTATC IPOLCCCa

OKHCIICHHS. AHHOHBI, UX 00pa3oBaHHE M3 aTOMOB B pe3ylbTaTe MIpolecca BOcCTaHOBIEeHUs. MonHas



CBA3b, KaK CBS3b MEXKIY KarMOHAMM W AaHUOHAMM 3@ CYET DJIEKTPOCTaTUYECKOTO IPUTSKECHMUS.
Knaccudukanust MOHOB: IO COCTaBy, 3HAKy 3apsjia, HAJUYMI0 TUApPATHOH o6onouku. MoHHBIE
KpUCTaJIMueckue pemerku. CBONCTBA BEIIECTB C MOHHBIM TUIIOM KPUCTAJNIMYECKON PEHIeTKH.

KoBajienTHasi XxumMu4eckasi cBsi3b. MexaHU3M 00pa3oBaHUs KOBAJECHTHOM CBsI3M (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTpULIATeIbHOCTh. KOBasleHTHbIE NONApHAs M HEMOJspHas CBS3H.
KparHocTp KOBaJIeHTHOM CBsi3U. MoJeKyJaspHblE U aTOMHbIE KpucTauindeckue pemerkd. CBoiicTBa
BELIECTB C MOJIEKYJIIPHBIMU M AaTOMHBIMH KPUCTAUNINYECKUMU PELIETKAMH.

MeTtannuyeckasi cBsi3b. MeTainueckass KpUCTAJIIMYECKas pelIeTKa M MeTajulMuecKas
XUMHU€ECKas CBA3b. PU3NYECKUE CBOWCTBA METAIIIIOB.

ArperatHble COCTOSIHUSI BellleCTB M BOAOPOAHAasi CBsI3b. TBeploe, >KMJIKOE M razoo0pasHoe
cocTosiHUA BelecTB. [lepexon BemecTBa U3 0OIHOTO arperaTHOro COCTOSIHUS B Apyroe. BonopoHas cBs3b.

Yucrtele BemecTBa U cMecu. [Tonarue o cMecu BemecTB. [OMOreHHbIe U reTEPOreHHbIE CMECH.
CoctaB cMeceil: 00beMHast U MaccoBasi 0JIM KOMIIOHEHTOB CMECH, MacCOBas J10J1s IPUMECEH.

JucnepcHble cuctembl. [lonarue o aucnepcHoii cucreme. /lucnepcnas ¢asa U IucrepcHoOHHAs
cpena. Kinaccudukanus aucnepcHsix cucreM. [IoHATHE O KOIOMIHBIX CUCTEMAX.

JemoHcTpanuu. Mozenb KpUCTaNIMYECKOH peleTkr Xjaopuaa Harpus. OOpasiibl MUHEPAJoB ¢
VMOHHON KPUCTAJLIMYECKON PELIETKOM: KajlbluTa, raguTa. Monenu KpUCTAIIMYECKUX PEIIETOK «CyXOro
a2y (WK Moja), anMasa, rpadura (uiu kBapua). O0pasisl pa3TUuHbIX TUCIIEPCHBIX CUCTEM: IMYJIbCHH,
CyCIIeH3UH, a3po3oieil, reneit u 3om1eil. Koarymsmus. Cunepesuc. Dddexr Tunnans.

Ipoduabubie 1 MpodecCHOHATBHO 3HAYUMbIE JIEMEHThI cofep:xkanus. [1oIsIpHOCTE CBA3U U
nojsipHocTh MoJekyinbl. Kongencauus. Texydects. Bosronka. Kpucrammmzauusa. CyOnumanus u
necyonumMarisi. AHOManuu (U3NYECKHX CBOWCTB BOAbL. JKuakue KpucTayuibl. MuHepanbl M TOpHBIE
NOpOJbl KaK HPUPOJHBIE CMECH. OMYJIbCHUM M CYCHEH3UH. 301 (B TOM YHCJIE a’pO30JIM) U TENH.
Koarynsuus. Cunepesuc.

1.4. Boga. PacTBOpBI. DJ1eKTPOIUTHYECKAS] JUCCOLUALMS

Bona. PactBopsl. PacTrBopenme. Boga kak pactBoputesb. PacTBOpHUMOCTH BELIECTB.
HacehllieHHbIe, HEHACHILEHHbIE, IEPECHIIICEHHbBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTU Ta30B,
JKUJKOCTEH M TBEPJIBIX BEIIECTB OT PA3TUYHBIX (DAKTOPOB.

MaccoBas 7107151 paCTBOPEHHOTO BEIIECTBA.

DJIEKTPOJIUTHYECKAS] JUCCOUMANUS. OJEKTPOIUTHl M HEIEKTPOIUTHI. DJICKTPOIUTHYECKAS
aucconuanus. MexaHu3mbl 3J€KTPOJUTUYECKOM TUCCOLUMALMU JUIsl BEUIECTB C Pa3IMYHBIMU THUIAMHU
XUMUYECKOW CBsi3u. ['maparupoBaHHbIE W HETHWAPATUPOBAHHBbIE HOHBL. CTENEHb 3JIEKTPOIUTUUYECKOU
nuccoranuu. CuibHbIE W cla0bie 7eKTPOIUThl. OCHOBHBIC TOJOKEHUS TEOPHH SJIEKTPOIIUTHYECKOM

Jucconralnum. KI/ICHOTH, OCHOBAHM: U COJIM KaK 3JICKTPOJIUTHI.

I[eMOHCTpaI[I/II/I. PaCTBopI/IMOCTL BCIICCTB B BOJC. CO6I/IpaHI/IC Ira30B MCTOAOM BBITCCHCHUWSA BOABI.
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PacTBOopenue B Bojie cepHON KUCIOTHI U coneld ammoHus. OOpasiibl KpUcTamioruapaToB. M3rotopnenue
TUTICOBOM MOBSI3KHU. M cnbITaHWE pacTBOPOB AIEKTPOIUTOB U HEIIEKTPOIUTOB HA MPEIMET TUCCOIUAIUY.
3aBUCUMOCTb CTEIIEHU AIEKTPOIUTHUECKON JUCCOIMALNN YKCYCHOM KHCIIOThI OT pa30aBiieHUs pacTBOpa.
JIBuKeHHe OKpallleHHBIX HOHOB B AJIEKTpUUECcKoM mose. [IpuroroBienue xecTkoi BOAbI U yCTpaHEHHE e

J)KECTKOCTH. IOHUTHI. O6pa3I_U:I MHHCPAJIBHBIX BOJ Pa3JIMYHOI'O HA3HAYCHMUS.

IpopuabHbie U npodeccHOHAIBbHO-3HAYMMbIE JIEMEHThI coldep:xkaHusi. PacTBopeHue Kak
¢busnko-xumudeckuii mporecc. TeroBeie 3dexTsl nmpu pactBopenuu. Kpucrtammoruapatsl. Perienue
3a/lad Ha MAacCOBYIO JIOJII0 PAacTBO PaCTBOPEHHOro BelecTBa. [IpuMeHeHre BObI B TEXHUUECKUX LEIISX.
KecTkocTh BOJBI M CIOCOOBI €€ YCTpaHEeHUsl. MUHEpabHbIE BOJbIL.

1.5. Kinaccnukanusi HeOpranm4ecKuX coeIMHEHUH U UX CBOIICTBA

Kuciaorsl u ux cpoiictBa. Kuciorbl kak 31€KTpOJIUTHL, UX KIacCHUPUKAIMS MO Pa3iIMuHbIM
npusHakaM. XHMHMYECKHE CBOMCTBA KHCIOT B CBETE€ TEOPUM DJIEKTPOJIUTHUYECKOM JUCCOLMALIMH.
Oco0eHHOCTH B3aUMOACHUCTBUS KOHLIEHTPUPOBAHHOM CEPHOM U a30THOW KUCIIOT ¢ MeTaiaMi. OCHOBHBIE
CIOCOOBI TOYYEHUSI KUCIIOTHI.

OcHoBaHusi M ux cpoiictBa. OCHOBaHUS KaK 3JIEKTPOJIUTHL, UX KiIacCU(PUKALMS 10 pa3IuyHbIM
IIpU3HaKaM. XUMHUYECKHE CBOMCTBA OCHOBAaHUM B CBETE TCOPUM DIIEKTPOIUTHYECKOW IHCCOLMALINU.
PaznoxeHne HepacTBOPUMBIX B Bojie OCHOBaHHMH. OCHOBHBIE CIIOCOOBI IIOTY4YEHUSI OCHOBAHUH.

Coun u ux cpoiicrBa. Conu Kak 31eKTponuThl. Conu cpeHue, KUCIble U OCHOBHbIE. XUMUYECKU
CBOMCTBA COJIEH B CBETE TEOPHUH IEKTPOIUTHIECCKON qucconuanii. CrocoObl OTyUYeHUS COJEH.

I'unponus cosneil.

Oxcuapl M ux cBoiictBa. ConeoOpasyromue u HeconeoOpasyromme Okcuisl. OCHOBHBIE,
am(poTepHble M KHUCJIOTHBIE OKCHIBL. 3aBUCHMOCTh XapakTepa OKCHIA OT CTENEHU OKHUCICHHS

00pa3yrolero ero Meramia. XUMHIECKUE CBOMCTBA OKCHIOB. [lomydyeHune okcumos.

JdemoncTpauuu. B3auMozaeincTBre a30THOM U KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOT ¢ METaIaMHu.
['openue ¢ocdopa u pacTBopeHue npoiaykra ropeHus B Boxe. Ilomydyenue u cBoiicTBa amdorepHOro
runpokcuna. HeoOparumelit ruaponns kapouaa kanpiuus. OOpaTUMbIil THAPOIN3 COJIEH Pa3IMYHOTO THIIA.

JlabopaTtopnas padora Nel.

HcnpiTanue pacTBOpOB cojleil nHauKaropaMu .Peakiiuu HOHHOTO oOMeHa.

IHpopuiabubie U npodeccHOHAJBHO 3HAYMMBbIe JJIeMEHThbl coaep:kaHusa. lIpaBuna
pa30aBieHusl CepHON KUCIOTHI. Vcnonp30BaHNe CEpHOI KHCIOTHI B MPOMBIIIICHHOCTH. Enkue menouw,
X HCIOJNb30BaHUE B MPOMBINIJICHHOCTU. lamieHas M HeramieHass H3BeCTb, €€ IPUMEHEHUE B
cTpouTenbeTBe. ['unc u anedacTp, TUIICOBaHUE.

[Tonsitue o pH pactBopa. Kucnornas, menoynas, HeTpaibHas cpeibl pacCTBOPOB.
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1.6. XuMuueckme peakuuu

Kinaccnpukanusa xummdeckux peakunuil. Peakuuu coeauHeHHs, pasioXKEeHHs, 3aMEILEHUs,
oOMmeHa. Karanutnueckue peakunu. O0paTrMble U1 HEOOpAaTUMbIE peaKluu. | OMOT€HHbIE U T€TEPOTreHHbIE
peakuuu. DK30TEPMUYECKUE U AHAOTEPMUYECKUE peakiuu. TermmoBoi 3(h(EeKT XMMUYECKUX peaklUi.
TepmoxuMHuueCcKre ypaBHEHUS.

OKHCIHTEJIbHO-BOCCTAHOBUTEIbHBIe peaknuu. CrteneHp okuciaeHus. OkucauTenbp u
BOCCTaHOBJICHHE. BoccraHoBUTENb M OKHCIIeHHE. MeToj 3/eKTpOHHOro OanaHca JUisi COCTaBIICHHUS
YpaBHEHUN OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUH.

CxopocTh XMMHYeCKHUX peaknuii. [IoHsITHE O CKOPOCTH XMMHUYECKUX peakiivil. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKHUX PpEaKUUil OT pPa3IuYHBIX (PAaKTOPOB: MPHUPOJbl PEarupyrolux BELIECTB, HX
KOHLIEHTpALUH, TEMIIEPATYpPbl, IOBEPXHOCTH COPUKOCHOBEHHUS U UCIOJIb30BAHUS KaTaIU3aTOPOB.

OOparuMocTh XMMHYecKMX peakuuii. OOpatumble M HEoOpaTUMBbIE peakIUH. XHUMHUYECKOEe

PpaBHOBECHUE U CIIOCOOBI €T0 CMCIICHHA.

JemouncTpanuu. [IpumMepsl HEOOPATUMBIX PEaKIUil, HAYIIUX ¢ 00pa30oBaHUEM OCaJIKa, ra3a WId
BO/Ibl. 3aBHCUMOCTh CKOPOCTHM pEaKIMU OT NPUPOAbl pearupyronmx BemecTB. B3aumopeiicTue
pPacTBOPOB CEPHOM KHCJIOTHI C PAacTBOpaMH THUOCYJIb(aTa HATPUs PaA3IUYHON KOHICHTPAIIMU U
TeMreparypsl. Moaens KUMALIEro ciaosd. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakluu OT MPUCYTCTBUS
KaTajau3aropa Ha IPUMEpPE Pa3I0KEeHHs IEPOKCHAA BOIOPOAA C IMOMOIIbIO IMOKCUA MapraHila U Karasiasbl.
Mopenb amekTponusepa. Mojenb 3JEeKTPOIM3HON BaHHbBI I MOJYYEHUsT AIFOMUHMSA. MOJENIb KOJIOHHBI
CHHTE3a aMMHaKa.

IIpopunbubie H mnpodeccHOHAIBLHO 3HAYMMbIE 3JIeMEeHTbI coaep:kanusi. IloHsTue 00
ANEKTPONIM3E. DJIEKTPOJU3 PACILUIaBOB. JEKTPOJIHU3 PACTBOPOB. ODJEKTPOJIUTHUYECKOE IMOITYyUYECHHUE
amomuHus. llpakTuueckoe mnpuMeHeHHe H3ekTposnui3a. [anbBaHoriacTuka. [anbBaHOCTErwus.
PaduHupoBaHue IBETHBIX METAILIOB.

Karanus. T'omorennele u rereporeHHble Karaiau3atopbl. IIpomoropsl. Kartanutuueckue sl
NHruOuTOpHI.

[Ipoun3BoACTBO aMMHaKa: ChIpbE, alnaparypa, Hay4Hble MPUHIUIIBL.

1.7. MeTa/1i1bI 1 HEMETAJLJIbI

Metamnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB M KpHucTauioB. dusnueckue CBOWCTBA METAJUIOB.
Knaccudpukanus MeTtajsioB MO pa3jU4YHbBIM MpH3HAKaM. XHMMHUYECKHE CBOHCTBAa METaJlJIOB.
DIIEKTPOXUMHUYECKUH psii HAPSKEHUI METaNIOB. MeTaioTepMus.

O6mue cnocoObl mnomydyeHuss MmertauioB. llonstue o wmetamnypruu. Ilupomeramtyprus,

TUIPOMETAJUTYPrusl U AeKTpoMeTatyprus. CrijiaBbl YEpHbIE U LIBETHBIE.
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HemeTamibl. OcoOEHHOCTH CTpOeHHsI aToMOB. HemeTrasuibl — mpocThie BeliecTBa. 3aBUCHMOCTh
CBOMCTB TralloreHOB OT uX mnoyoxeHuss B Ilepmoanyeckoir cucteme. OKHUCIUTEIbHBIE U
BOCCTAHOBHUTEJbHBIE CBOWCTBA HEMETAJIJIOB B 3aBUCHUMOCTH OT HX IMOJOXKEHHUA B PIAYy

SJIICKTPOOTPHULIATEIIBHOCTH.

JMemoncTpanun. Komieknusi metamioB. B3aumonelicTBue METaIoB ¢ HeMeTajulaMu (kenesa,
[IMHKA U JIIOMUHUS C CEPOM, alTFOMUHHUSI C MOJIOM, CYPbMBI C XJIOPOM, TOpPEHHE Keje3a B xjiope). [openue
METAJUIOB. AJIFOMUHOTEPMHUSL.

Komnekuust nemeramnos. [openne HemeramioB (cepbl, dochopa, yris). BeitecHeHne meHee
AKTUBHBIX TaJIOTEHOB U3 PACTBOPOB X COJIEH 0oJee aKTUBHBIMU T'aJIOTEHAMH.

Mopenb NpOMBILIIIEHHOM YCTAHOBKH JUJIsl MPOM3BOJCTBA CEPHOM KHUCIOTHI. Mojenbs meuu aiist
0o0xxura m3BecTHsKA. Komiekuu npoayKiuid CHIIMKaTHON MPOMBINIUIEHHOCTH (CcTeKa, dapdopa, dasHca,

[EMEHTA PA3IUYHBIX MapOK U JIp.)

IIpoduiabHbie U npogeccnoHaTbHO 3HAYMMBbIE JIeMeHThI cofepxaHusi. Koppo3us meramios:
XUMHYECKast U 3JIEKTPOXUMUYECKasi. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT YCIOBUIN OKPY>KAIOILEl Cpelibl.
Knaccudukanus koppo3ud METaUIOB MO pa3iuyHbIM npu3HakaMm. CrnocoObl 3aluThl METaJJIOB OT
KOPPO3HH.

[Tpon3BoACTBO UyryHa U CTajH.

[Tonyuyenue HemeTaNIO0B (PPAKIMOHHON TMEPErOHKOW 3JKHUAKOTO BO3AyXa M DIEKTPOIU30M
pPacTBOPOB MJIM PACIUIaBOB IEKTPOIUTOB.

CunukarHas IpOMBILUIEHHOCTh. [Ipon3BOACTBO CEPHOM KHUCIOTHI.

2. OPTAHUYECKASA XUMUS
2.1. OcHOBHbBIC NOHATHS OPraHMYECKOW XHMMHMH M TeOpHs CTPOCHHS OPraHHYeCKHX

coeaMHeHU M

Ipeamer oprannyeckoi xumuu. [IpupoaHeie, HCKYCCTBEHHBIE U CUHTETUYECKUE OPraHUYECKUE
BemecTBa. CpaBHEHHE OPTraHMUYECKUX BEIIECTB C HEOPTaHUUYECKUMU.

BanentHocTh. XUMHUYECKOE CTpPOEHHME KaK MOPSANOK COCAMHEHHS aTOMOB B MOJIEKYJbI IO
BaJICHTHOCTH.

Teopusi cTpoenuss opranmyeckux coeguHeHnii A.M. ByriepoBa. OCHOBHbIE MOJIOXEHHS
TEOPUU XUMHUYECKOTO CTpoeHus. M3omepus u m3omepbl. XUMUYECKHUE (POPMYIBI U MOJEIH MOJIEKYT B
OPraHUYECKON XHUMUHU.

Kunaccupukanusa opranmdyeckux BemiecTB. Krnaccudukamus BemecTB MO CTPOCHUIO

YIDICPOAHOI'0 CKEJI€Ta W HAJINYUIO (I)YHKLII/IOHB.J'ILHLIX rpy1il. I'omonoru u romomnorus. Hagama
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HoMeHkatypsl [UPAC.
Kaaccndpukanus peakuuii B oprannyeckoil xumun. Peakiuu npucoequHenus (TuapyupoBaHus,
raJIOTeHUPOBAHUs, THUIPOTralOTeHUPOBaHUs, ruapartanuu). Peakuuu oTmeniaeHus (IeruapupoBaHus,

ACrUaporaJorcHupoOBaHus, I[CFI/I,I[paTaI_II/II/I). PeaKHI/II/I 3aMeneHus. Peakimu HN30MCpHU3aluu.

JeMoncTpanuu. Mozgenu MOJIEKYJ TOMOJIOTOB M H30MEpPOB OPraHUYECKHX COCIUHEHHI.
KauectBenHoe oOHapyXeHHE yIIIepoaa, BOAOPOa M XJIOpa B MOJIEKYJIaX OPraHMYECKUX COCTMHEHUH.

IIpoduiabHbie 1 npodeccHOHATBLHO 3HAYMMBbIE 31eMeHThI cofepxkanus. [lonstue o cydbcrpare
U peareHTe. Peakuuum OKHMCIEHHMS U BOCCTAaHOBJIEHUsI OpraHuyeckux BemecTB. CpaBHeHHUE
KJIaccu(UKaMU COSAMHEHUH U KITacCU(pUKALUU peaKkluil B HEOPraHUYECKOH M OpraHUYeCKOM XUMHUU.

2.2. yr.]'[eBOHOPOL[LI U UX IIPUPOAHBIC HCTOYHUKHU

AJIkaHbl. AJIKaHBI: TOMOJIOTUYECKUHN psJ, M30MEpUS M HOMEHKJIATypa ajKaHOB. XUMHUYECKUE
CBOICTBa aJKaHOB (ME€TaHa, 3TaHa): TOPEHUE, 3aMEIlEHUE, pa3okKeHue, AeruapupoBanue. [Ipumenenue
AJIKAHOB HA OCHOBE CBOWCTB.

AJIKeHbI. DTHIIEH, €ro MojlyuyeHue (JeruApUpOBaHUEM FTaHa, JEeMOoIMMepU3aliel MOINITUIICHA).
T'omonornueckuil psn, U30MepHUsi, HOMEHKIIATypa aJIKCHOB. XMMHUYECKHE CBOMCTBA JTUIICHA: NOpPEHUE,
KaueCTBEHHbIE peaknuu (oOecuBeuynBaHWe OpPOMHOI BOIBI M pacTBOpa IEpMaHraHaTa Kaius),
ruaparanys, noiuMepusanus. [I[pumenenne sTuieHa Ha OCHOBE CBOMCTB.

Juenbl m kKaydyku. IloHatne o nmeHax kak yIIeBOZOpOJax C ABYMS [BOMHBIMU CBS3SIMU.
ConpsikeHHble ueHbl. XUMUYeCKHe CBOWCTBa OyTanueHa-1,3 u u3ompeHa: obeclBeurBaHUE OPOMHOM
BOJIbI ¥ TIOJIMMEpHU3aLys B Kaydyku. HarypaibHbBIN U CUHTETUYECKUE KayuyKu. Pe3uHa.

AJIKMHBI. ATETHIIEH. XMMHUYECKHE CBOWCTBA alleTWJICHA: TOpPEHHE, 00eCIBEUNBAHHE OPOMHOM
BOJIbI, IIPUCOEAMHEHUE XJIOPOBOAOpOAAa M ruiparauus. I[IpuMeHeHue aneTwieHa Ha OCHOBE CBOMCTB.
Me:xxknaccoBast U30MEpPHUs C AJIKaIUCHAMH.

Apenbl. benszon. Xwumuueckue cBoiicTBa O€H305la: TOpPEHUE, PEAKIHMU 3aMEIIeHUS
(ranorenupoBanue, HUTpoBaHue). [IpumMenenne OeH301a HA OCHOBE CBOMCTB.

IIpupoaHbie MCTOYHHMKH YIIeBOAOPONOB. IIpuponHeIi ra3: cocTaB, NIPUMEHEHHE B Ka4eCTBE
TOILIMBA.

Hedtb. Cocras u nepepabdorka Hedru. [leperonka nedpru. HedrenpomyKkTsr.

JemoncTpanuu. [opeHue wmeTtaHa, 3TWiIeHa, auneruieHa. OTHOIIEHHWE MeTaHa, ATUJIEHA,
alieTuiIeHa U OeH30J1a K pacTBOpaM IiepMaHraHara Kajius 1 OpomHoi Boje. Ilonydenue stuiieHa peaxiuen
JeruipaTaliiy 3TaHoja, aleTHIeHa — TUAPOIU30M KapOuja Kajbluusd. PasnoxkeHue kayuyka Npu
HarpeBaHUM, UCTBITAHUE TMPOJYKTOB Pa3IOKeHHS Ha HempeaeabHocTh. Koutekuus oOpasioB HeTH U
HedrenpoaykroB. Komnekius «KaMeHHBIH yroip 1 MPOIYKIMs KOKCOXMMHUYECKOTO MTPOU3BOACTBAY.

IpoduiabHbie M mnpodeccHOHANBHO 3HAYMMble JJeMeHTbl coaep:xkanus. [Ipasuio B.B.
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MapxoBuukoBa. Knaccudukanus u HasHadeHue KaydykoB. Kiaccudukamuss v Ha3HAuUCHUE PE3UH.
Bynkanuszauus kayuyka.

[Toy4yenue ameruiieHa MUPOIM30M METaHA W KapOWIHBIM criocoOoM. Peakiusi momumepusanuu
BUHWIXJIOpUAA. [lomuBUHMIXIOpUT U ero TpuMeHeHue. TpuMepu3zanus aleTuaeHa B OEH3011.

[Tonsitue 00 3KcTpakuuu. BoccraHoBieHHEe HUTPOOCH301a B AHWIMH. [OMOIOTMYECKHUU P
apeHoB. Tonyou. HurpoBanue Tonyomna. TpoTui.

OcCHOBHBIE HaNpaBJICHUS TTPOMBIITUIEHHON IepepaboTKH PUPOIHOTO Ta3a.

[TonyTHBIN HETSIHOM a3, €ro nepepadoTKa.

[Tpouiecchl MPOMBINITIEHHONW TepepaboTKu HePTH: KpeKHHT, pupOpMUHT. OKTaHOBOE YHCIIO
OEH3MHOB U LIETAHOBOE YHUCJIO IU3EJIbHOTO TOILIMBA.

Kokcoxumudeckoe mpou3BOACTBO U €r0 MPOLYKITHSI.

2.3. Kucaopoaconep:kamnue opraHn4eckKue coeJuHeHust

Cnuprsl. [lonydyeHue 3TaHona OpojkeHUEM IIIOKO3bl U rHaparauuei stuieHa. ['mapokcuibHas
rpynna kak ¢yHKUuoHanbHas. [loHsATHE O MpenenbHbIX OJHOATOMHBIX CHMpTax. XMMHUYECKHE CBOICTBa
ATaHONA: B3aUMOJCWCTBUE C HAaTpuUeM, OOpa30BaHHWE MPOCTBHIX M CIOKHBIX S(PHUPOB, OKUCIECHUE B
anbaerua. IlpuMeHenune 3TaHosIa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0 MOCIEACTBUS U NIPENYIPEXKACHUE.

I'munepuH Kak NpeACTaBUTEIb MHOIOATOMHBIX cnupTtoB. KadecTBeHHas peakuus Ha
MHOr0aTOMHBbIe criupThl. [IpuMeHeHne munepuHa.

®enon. Pusnyeckre U XUMUYECKHUE CBOWCTBa (peHona. B3anmMmHOe BIUSHHE aTOMOB B MOJIEKYJIe
¢deHona: B3anMoeiicTBHE ¢ THIPOKCHIOM HAaTpus U a30THOW kuciaoToi. [Ipumenenue genona Ha OCHOBE
CBOMCTB.

Aabperuabl. Ilonatue o0 anpaermjgax. AnpaeruaHas rpynna Kak (QyHKIHOHaJlIbHas.
dopMalbIeruy U €ro CBOMCTBA: OKHUCJICHUE B COOTBETCTBYIOLLYIO KHCIIOTY, BOCCTAaHOBIICHHE B
COOTBETCTBYIOIIMN cnupT. [losrydeHue anbAeruioB OKHUCIEHUEM COOTBETCTBYIOIIMX CIIMPTOB.
[Tpumenenue ¢popmanbieruia Ha OCHOBE €0 CBOMCTB.

KapOonoBble kuciaorbl. IlonsTne o kapOoHOBbIX Kuciorax. KapOokcuibHas rpymnma Kak
¢byHKIMOHANbHAsA. ['OMOOrHUecKuil psJi NpeAeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIHOT. [lomyuenue
KapOOHOBBIX KHUCJIOT OKHCJICHHEM ajbJCTHI0B. XUMHYECKHE CBOWCTBA YKCYCHOH KHCIIOTBI: OOIIMe
CBOICTBAa C MUHEpAIbHBIMU KUCIOTaMH U peakius srepudukanmu. [IpumeHenne ykCyCHOW KHUCIOThI Ha
OCHOBE CBOMCTB. BbIciIMe )UPHBIE KUCIOTHI Ha IPUMEPE NAaJIbBMAUTUHOBOW U CTEAPUHOBOM.

Caoxuble 3¢pupsbI U Kupbl. [lonydyenue cioxHbIX 3¢upoB peakuueit srepuduxannu. CioxHbe
3¢upsI B IpUpoe, UX 3HaueHue. [IpuMeneHne cioXHbIX 3(UPOB HA OCHOBE CBOICTB.

Kupsl kak cioxkubie 3¢upel. Knaccudpukanus xupoB. XUMHUYECKUE CBOMCTBA KUPOB: TUAPOIIU3 U
THIPUPOBAHUE KUAKUX KUPOB. IIpuMeHeHne )kMpoB Ha OCHOBE CBOMCTB. Mblia.

YrieBoabl. YriieBobl, UX Kiaccu(uKaius: MOHOcaxapubl (INtoko3a, (Gpykrosa), Aucaxapuisl
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(caxaposa) u monucaxapuabl (Kpaxmal U IeJITiI03a).

['moko3a — BEIIECTBO € JBOWCTBEHHOH (YHKIHMEH — anpAeruIoCIupT. XHUMHUYECKHE CBOMCTBa
IJTFOKO3bI: OKHCJICHHWE B IJIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJIICHHE B COPOHWT, CIHPTOBOE OpOXKEHHE.
[IprMeHeHre TIIOKO3bI Ha OCHOBE CBOMCTB.

3HaueHue YIJIEBOJOB B JKMBOM HpuUpoAe M JKM3HM uenoBeka. I[loHATHe o0 peakuusx

MOJIMKOHJCHCALIMU U THIPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAILlEHUI: TIIF0K03a —> TOJIHCaxXapu/I.

JdemoncTpanuu. OkuciaeHue cnupra B anbaeruia. KauecTBeHHBbIE peaklMM HAa MHOTOATOMHBIE
cnupThl. PacTBopuMOCTh (eHONa B BoJie MpHU OOBIYHOM Temreparype U Ipu HarpeBaHuH. KauecTBeHHBIE
peakiu Ha ¢eHon. Peakuusi cepeOpsHOro 3epkaja albIerHaA0B U TIIOKO3bl. OKUCICHUE alIbJETHI0B U
IJIIOKO3BI B KUCJIOTY ¢ noMolnbto ruapokcua meau(ll). Kauectsennas peakuus Ha kpaxmai. Komexiust
3(UPHBIX Maced.

IHpoduiabHbie U NPOPECCHOHATBHO 3HAYUMbIE JJIEMEHThI COAepKaAHUA. METUIOBBIN CIIUPT U
€ro HCIIOJb30BAaHUE B KAaueCTBE XUMHUYECKOIO ChIpbA. TOKCMYHOCTH METAaHOJA M IPAaBWJIA TEXHUKHU
6e30macHOCTH TIpH paboTe ¢ HUM. DTHICHIJIMKOIb M €ro MPUMEHEHHE. TOKCMYHOCTb ATHIJICHITIUKOIS U
MpaBujIa TEXHUKH 0€30MMacCHOCTH TP paboTe C HUM.

[Tonydenue peHona U3 NpoayKTOB KOKCOXMMUYECKOTO MIPOU3BOJICTBA U U3 OEH301a.

[MTonukonnencauuss ¢opmanpaerunga ¢ ¢eHonoM B (GeHoIoPOopMaTbACTUIHYIO CMOJY.
Aueranbpaerua. Ilonstue o keroHax Ha mnpumepe areroHa. [IpumMeHeHHMe aneToHa B TEXHUKE H
IIPOMBILIUICHHOCTH.

MHoroo6pa3ue kapOOHOBBIX KUCIOT (I1aBejeBas KUCIOTa KaK JIByXOCHOBHAs, aKpUJIOBasi KUCIIOTa
KaK HeTpeJieNnbHasi, OeH30iHHast KUCIO0Ta KaK apoOMaTHUeCKas).

[TnenkooOpasyromue Macia. 3aMeHa JKUPOB B TEXHUKE HENUINEBBIM CbipbeM. CHHTETHYECKHE
MOIOIIIAE CPEICTBA.

MosnouHokucnoe OpoxeHue ImoKo3bl. Kucimomonounsle mnpoaykrbl. CHilocoBaHHE KOPMOB.
Hurposanue nemntonossl. [Inpokcunus.

2.4. A3zoTcoaepxkamme opranudeckue coequnenusi. [loammepnst

Amunbl. [Tonsatue 06 amunax. Anudarnyeckue aMuHBI, UX KJIACCH(PHUKALUSA ¥ HOMEHKJIATYpa.
AHWINH, KaK OpraHnveckoe ocHoBaHMe. [lomydeHne aHIMHA W3 HUTpoOeH3oma. [IpuMeHenne aHWIMHA
Ha OCHOBE CBOWCTB.

AMHMHOKHCIOTBI. AMHHOKHCIOTHl Kak aM(poTepHble AH(YHKIHOHAIbHBIE OpraHUYECKHE
coeMHeHUs. XMMUYECKHUE CBOMCTBA AMUHOKHCIIOT . B3aMMOJICHCTBHE CO MIETIOYaMH, KUCIOTaMH H JIPYT €
IpyroM (peakiyst monukoHaeHcanun). [lentuaHas cBs3b u nmomunentuabl. [IpuMeneHrne aMuHOKHUCIIOT Ha
OCHOBE CBOMCTB.

Beaku. IlepBuuHas, BTOpu4YHasi, TPETHYHASI CTPYKTYPHI OeNKOB. XMMUYECKUE CBOMCTBA OCIIKOB:
ropeHue, AeHaTypalus, THIPOJIN3, IIBETHBIE peakunu. bruonornueckue GyHKIUN OEITKOB.
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IMoumepsl. benku u nonucaxapuabl Kak OMOMOIMMEPHI.

[Tnactmaccel. [loaydyeHue NOAMMEPOB peakUMUEN MONMMEpU3aLUM U IOJIUKOHIEHCALUH.
TepmoracTuyHble U TEpMOpPEAKTUBHBIE M1acTMacchl. [IpencraBurenu miacTMacc.

Bonokna, ux kiaccudukanus. Ilonydenue BonokoH. OTaenbHbIE MPEACTABUTENN XUMHUYECKHX

BOJIOKOH.

JleMoHcTpanuu. B3auMonelcTBe aMMuaka U aHWIIMHA C COJITHOM KUCIIOTOW. Peaknus aHunuHa ¢
OpomHOIl BojoW. Jloka3arenbCTBO Hanuyusi (YHKIMOHAIBHBIX TPYHNI B PACTBOPAX aMUHOKHCIIOT.
PactBopenue u ocaxxnenue OenkoB. L[BeTHble peakuun OenkoB. [opeHne NTHYBEro mepa M IIEPCTSIHOU
HUTH.

IIpoduiabHbie U npodeccnoHATbHO 3HAYHUMBIE JIEMEHTBI COAep:KaHMA. AMHMHOKAIpPOHOBAas
kuciora. KampoH kak mpencTaBUTENb MOJUAMHIHBIX BOJIOKOH. Mcmonb3oBaHue rujaponusa O€lIKOB B
npoMbliieHHOCTH. [lonmuBuHuMIxaopun, noaurerpadropstuieH (tednoH). deHonodopmanbaeruiHbe

J1aCTMaccChl. HCJ’IJ’IYJ’IOI/I,[[. HpOMBIH_U'IeHHOG MMPOU3BOACTBO XUMHUYCCKHUX BOJIOKOH.
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2. TemaTn4yeckoe IJIAHUPOBAHME

[pu peanuszamuu coaepkaHus o0meoOpa3oBaTeNbHOW Y4YEOHON MUCHHUIIUHBI XUMUS
MaKCUMaJIbHasl yaeOHasi Harpy3ka 00yJaroIuXcsl COCTABIISICT:
MakcuMaJlibHas Harpy3ka - 117 yacos;
ayautopHas (o0s3aTenbHas ) Harpy3Ka 00y4aroIuXcsl, BKIIOYast MPAKTUYECKUE 3aHITHS - § 4acoB;

BHEAyJAUTOpHAsi CAMOCTOATENbHAs paboTa cTyaAeHTOB - 109 yacos.

TemaTnyeckui miIaH

Buj yuedHoii padoTbl KosmmuecTBo yacos
AyIMTOpPHBIE 3aHATHSA, COAEPKAHUE 00yUeHUs!
BBenenne 1
1. O0mas n HeopraHn4yeckast XMuMHs 42
1.1. OCHOBHBIE OHATHS U 3aKOHBI 3
1.2 Ilepuonuyeckuii 3akoH u [leproanueckas cucteMa XUMHUYECKUX 6
anemeHToB /.M. MeHieneeBa u ctpoeHue atroma
1.3. CtpoeHue BemecTBa 3
1.4. Boga. PacTBopbl. DnekTponuTuyeckas AUCCOaysl 5
1.5. Knaccuduxarus HeopraHU4eCKUX COSTMHEHUN U UX CBOMCTBA 10
1.6. XuMuyeckue peakiuu 6
1.7. MeTanibl 1 HEeMeTaJlIbl 9
2. Opranunyeckasi XuMust 35
2.1. OcHOBHBIE OHATHSI OPTaHUYECKON XUMUHU U TEOPUS CTPOEHUS 3
OPraHUYEeCKUX COCTUHEHUHN
2.2. YrneBoaopopl U X NPUPOJHBIE HCTOUHHUKH 10
2.3. Kucnopojaconepraiye OpraHu4eCcKue COeqMHEHUS 16
2.4. Azorconep:kaliue oprannueckue coequuenus. [lonumepor 6
BueaynutopHasi camocTosiTeJibHasi padoTa
[ToaroroBka pedeparoB, MOKIAIOB, WHIUBUIYAIHHOTO IMPOEKTA C 39
UCII0JIb30BaHHEM MH()OPMAIIMOHHBIX TEXHOJIOTUN U Jp.
Ipomesicymounas ammecmavus 6 popme oughghepenyuposannozo 3auema
Bcero \ 117
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3.

XapaKkTepuCcTHKa OCHOBHBIX BH/I0B Y4eOHOM 1eATEJbHOCTH

Coaep:xanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BU/I0OB J1eSITEJIbHOCTH CTYIE€HTOB (Ha
YPOBHE YUeOHBIX /IeiiCTBHI)

Baxueiimue
XUMHUYCCKHUEC IIOHATUA

YMeHue naBaTh OINpeAesieHHE U ONEPUPOBATH CIEAYIOLIUMHU
XUMHYECKUMHU TOHSATUSMHU: BEIIECTBO, XUMHUYECKUN SIIEMEHT, aTOM,
MOJIEKyJla, OTHOCUTENIbHbIE aTOMHAasi U MOJIEKYJISIpHasi Macchl, HOH,
aJUIOTPOIHUS, W30TOMbI, XUMHUYECKasi CBS3b, AJIEKTPOOTPUIIATEIH-
HOCTb, BaJEHTHOCTb, CTENEHb OKHCIICHHS, MOJb, MOJSpHas Macca,
MOJISIpHBIA 00BhEM Ta3000pa3HBIX BEIIECTB, BEUIECTBA MOJEKYISPHOTO
U HEMOJIEKYJIIPHOTO CTPOEHHMSI, PACTBOPHI, AIEKTPOIUT U
HEAJIEKTPOIUT, 3JIEKTPOJIUTUYECKAs TUCCOLMAIUS, OKUCIUTENb U
BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBJICHHE, TEIJIOBOM 3PQeKT
peaKkIuu, CKOPOCTh XMMHUYECKOW pEeaklUH, KaTaju3, XUMHUYECKOEe
paBHOBecHE, YIIEPOAHbIN cKeneT, (DyHKIHMOHAJIbHAs TpyIIa,
M30MEpHsi, TOMOJIOTHSI.

OCHOBHBIE 3aKOHBI
XUMHHU

@dopMylIMpOBaHUE 3aKOHOB COXPAHEHHS MAacChl BEIECTB U
MOCTOSIHCTBA COCTaBa BEILECTB.

YcTaHOBKa MPUYMHHO-CJIEICTBEHHONW CBSI3U MEXKIY
COJICpXKaHUEM 3TUX 3aKOHOB W HAMCAHUEM XHUMHYECKHX (HOpMyn U
ypaBHEHMH. YCTAHOBKa 3BOJIIOIMOHHON CYIIHOCTH MEHJEICEBCKOU M
COBpPEMEHHOH (OpMYyIHPOBOK Tepuonndeckoro 3akona J[. U.
MenneneeBa. OObsicHeHHE (UZNYECKOTO CMBICIIA CHMBOJIMKU
NEPUOIMUECKON Tabiuubl XxuMudeckux snementoB Jl. M. Menneneesa
(HOMEpOB 3JIeMEeHTa, MEepHoja, TPYMIMbl) U YCTAHOBKA MPUYHMHHO-
CJICJICTBEHHOM CBSI3M MEXKIY CTPOCHHEM aroMa M 3aKOHOMEPHOCTSIMU
M3MEHEHUSI CBOICTB 3J€MEHTOB U OOpa30BaHHBIX MMHU BEIIECTB B
Mepuojax M TpyIax.

XapakTepucTHKa AJIEMEHTOB MaJbIX W OOJBIIMX MEPHOAOB IO
nx nonoxeHuto B Ilepumommueckoir cucreme /. M. MenneneeBa

OCHOBHBIE TCOPUU
XUMHHU

VcTaHOBKA 3aBHCHMOCTH CBOMCTB XMMHYECKHX BEIIECTB OT
CTPOEHUSI aTOMOB OO0pAa3yIOIIMX MX XMUMHYECKUX DSJIEMEHTOB.
XapakTepucTKa BaXKHEHIIUX TUIIOB XMMHYECKHX CBA3€H M OTHO-
CUTEIBHOCTA DTOM THITOJIOTHH.

OObsgCHEHHE 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHUS KPUCTAJUNIMYECKUX PELIETOK.

DopMyITUPOBKa OCHOBHBIX TMOJIOXXEHUN TEOpUU
3IIEKTPOIUTUYECKON JAUCCOIMALMA U XAPAKTEPUCTUKA B CBETE ATOM
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHEHMI.

@OopMyIUPOBKA OCHOBHBIX MOJIO)KEHUN TEOPUH XUMHUYECKOTO
CTPOCHHUSI OPraHUYECKUX COCIMHEHUN M XapaKTEPUCTHUKA B CBETE
ATOM TEOPHH CBOMCTB OCHOBHBIX KJIACCOB OPraHMYECKHX COCHUHEHMI
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Baxneiimune
BEIIECTBA U Marepuasbl

XapaKTepucTuKa COCTaBa, CTPOEHUS, CBOMCTB, MOJIYYEHUS U
npumeHeHus BaxHeimux MeramioB (TA u Il A rpynm, amtoMunus,
’&Keje3a, a B €CTECTBEHHO-HAy4YHOM MNpoduiie ¥ HEKOTOphIX d-
AJIEMEHTOB) M WX COCAMHCHHI.

XapaKTepucTuKa COCTaBa, CTPOEHUS, CBOMCTB, MOJIY4YEHUS U
npuMeHeHus BaxHenWmux HemeramuioB (VI A, VIA, VA rpynn, a
Takke azota u docdopa, yriepoaa U KpeMHHsI, BOIOPOJA) U HX
COeMHEHN. XapaKTEepUCTUKa COCTaBa, CTPOEHUS, CBOWCTB,
MOJIYYEHUs] U MPUMEHEHHS] Ba)KHEWUIIUX KJIACCOB YITIEBOJOPOIOB
(ankaHOB, IMKJIOAJKAa- HOB, AJKEHOB, AJKHHOB, ape€HOB) U HUX
HaubOoyiee 3HAYMMBIX B HApPOIHOXO3SMCTBEHHOM IIJIaHEe
MIPEICTaBUTENEH.

AHanoruvHas XapakTepUCTHKa BaKHEHIIHUX TMpeICTaBUTENCH
JPYTHUX KJIACCOB OPraHMYECKUX COEJMHEHMI: MEeTaHola W 3TaHoJa,
CIIOKHBIX 3(DHPOB, KHUPOB, MBI, adbAeTUAOB ((PopMambIeTUIOB U
aleTalbJeruaa), KeTOHOB (aleToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM
KHCTIOTBI, JJIi €CTeCTBEHHO-HAYYHOTO MPOQWIs TpeacTaBUTeeH
JIPYTUX KJIACCOB KHUCIJIOT), MOHOCAaxXapwaoB (TJIIOKO3bI), IHUCAXapHuI0B
(caxapo3bl), monucaxapuioB (Kpaxmalla U ILEJITI0JI03bl), aHUJIMHA,
AMUHOKHCIIOT, OENKOB, MCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH,
KayuyKOB, IUIACTMAaCC

XUMUYECKHUH SI3BIK
U CUMBOJIMKA

Hcnonp3oBanne B yueOHOW M TpodeccHoHaTbHOU
ACATCIIBHOCTH XUMHWYCCKUX TCPMHUHOB W CHUMBOJIMKH.

HasBanue M3y4eHHBIX BEIIECTB MO TPUBUAIHHOW WIIU
MEXIYHAPOIHOW HOMEHKJIATYpe M OTPAKEHUE COCTaBa ATUX
COCIUHEHHI C TMOMOIIBI0O XUMHUYECKUX (HOpMYyII.

OTpakeHHEe XMMHMUYECKHX IPOLIECCOB C IMOMOULIbI YpaBHEHUM
XUMHYECKUX PEaKIHil.

XUMHUYECKHUE
peaxkuuu

OObsicHEHNE CYNIHOCTH XHMHYECKHX IPOIIECCOB.
Knaccudukanuss XUMUYECKUX pPEaKIMil MO pa3IuyHbIM IpU3HAKAM:
YHUCIy M COCTaBy MPOAYKTOB M PEareHTOB, TEIUIOBOMY 3(hdeKry,
HampapieHHUI0, ¢a3e, HAIUYUIO KaTaluu3aropa, U3MEHEHHUIO CTeleHen
OKHCJICHHSI DJIEMEHTOB, OOpa3yroIIUX BEIIECTBA.

YcraHoBKa MPU3HAKOB OOIIETO W Pa3IMYHOTO B THUIIOJIOTUU
peaKuuii i HEOPraHUYECKOM M OPraHUYECKOW XUMUH.

Knaccudunmkaius BemecTB U MPOLECCOB ¢ TOYKU 3PEHUs
OKHUCJIEHUsI-BOCCTaHOBICHUS. (CocCTaBlieHWE ypaBHEHUH peakiuil ¢
MOMOINIbI0 METOAA 3JEKTPOHHOrO OanaHca.

OOBbsicHEHNE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH peakiuud 1
MOJI0’KEHUS! XMMHUYECKOTO PAaBHOBECHUSI OT Pa3IMYHBIX (PAKTOPOB

XUMUYECKUH
SKCIIEPUMEHT

BrImonHeHre XMMUYECKOTO JKCIIEPUMEHTa B TOJTHOM
COOTBETCTBHM C MpaBWJIAMH OE30MacHOCTH.

Habnronenue, gukcanus v omvcaHHe pe3yibTaToB
MPOBEJICHHOTO JKCIEPUMEHTA

XuMudeckas
nHpopmanus

[IpoBeneHne caMOCTOSITEIFHOTO TOWCKA XHMHYECKOU
uH(pOpMAaLMK C HCIONb30BAHUEM PA3IMYHBIX HCTOYHUKOB (HAY4YHO-
MOMYJISIPHBIX M3JaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECypCcOB
Wurepnera). Vcnonp30BaHWE KOMIBIOTEPHBIX TEXHOJIOTHH JUIs
00paboTKN ¥ TIepefayd XMMUYECKOW WH(POpMALUU U ee
NPE/ICTABICHUS] B PA3JIMYHBIX (opmax

PacueTsl 11O
XUMHUYECKHM (opMyaMm

YCTaHOBKA 3aBUCUMOCTH MEXIY KaueCTBEHHOU H
KOJIMYECTBEHHOW CTOPOHAMM XMMHUYECKHX OOBEKTOB M IPOILECCOB.
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U ypaBHEHUSM

Permenne pacueTHBIX 3a7ad MO XHUMHYECKHM (QopMyliaM U
YpaBHEHUSIM

[Ipodpunbhoe u
npodecCuoHaIbHO
3HAUUMOE COZECp)KaHue

OObsicHeHHEe XUMHYECKUX SIBJICHUH, MPOUCXOAALINX B
IpUpoAEe, ObITY M Ha IPOM3BOACTBE.

Omnpenenenne BO3MOYKHOCTEW IPOTEKAHUS XMMHMUYECKHX
[IPEBPAlICHUN B Pa3JIMYHBIX YCIIOBUSX.

CoOmrofieHne MpaBHI 3KOJOTHYECKH TPAMOTHOTO TOBEICHUS B
OKpYy:Karole cpene.

OneHka BIMSIHMSL XMMUYECKOTO 3arpsi3HEHMS OKpY’Karolen
Cpelbl Ha OPraHM3M 4YEJIOBEKa U JIPYTME JKUBBIC OPTraHU3MBIL.

CoOmonenne mpaBuil 0e30MacHOrO OOpaIIeHUsT ¢ TOPIOYUMHU U
TOKCUYHBIMHU BElIECTBaMH, Ja0OPaTOPHBIM O00OpPYIOBAHUEM.
[ToaroroBka pacTBOPOB 33aJaHHON KOHLIEHTpPAIMM B OBITY M Ha IpO-
U3BOJCTBE.

Kputnueckasi oneHka IOCTOBEPHOCTH XHMHUYECKOU
MH(pOpPMalMK, NOCTYNAOUIEH U3 Pa3HbIX MCTOYHHUKOB
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3.Y4eOHO-MeTOAMYECKOEe U MATEPUATILHO-TeXHUYECKOe o0ecevyeHune
NMPOrpaMMspl Y4eOHOH TUCHMIIIHHBI « XUMUSD)

OcBoeHue mporpaMMbl Y4eOHOW AUCIHUIUIMHBI «XUMHUS» TMPOXOAUT B Y4eOHOM KaOuHETe, B
KOTOPOM HUMEETCS] BO3MOXKHOCTH 00ecreduTh CBOOOAHBIA aocTyn B MHTepHeT BO Bpems y4ueOHOTro
3aHATHUS U B TIEPUOJ] BHEYUEOHO e TEIbHOCTH CTYACHTOB.

[Tomemenne kabuHeTa yaoBiIeTBOpsET TpeOoBaHMsIM CaHUTAPHO-3MTUAEMHUOTIOIMYECKUX MTPABUI U
HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m oOCHameHO THUIOBBIM O00OpYIOBaHHEM, YKa3aHHBIM B
HACTOSIIIMX TpeOOBaHUAX, B TOM YHCJE CIEUUATM3UPOBAHHONW yueOHOW MeOenbl0 U CpeiCTBAMU
00y4eHMs1, TOCTATOYHBIMU JJIs1 BHIIOJTHEHHS TPEOOBAaHMI K YPOBHIO MOATOTOBKHU CTYICHTOB.

B coctaB y4eOHO-METOIMYECKOTO M MAaTepUalbHO-TEXHUYECKOrO OOECIIEYEeHHUsI MPOTrPaMMBI
y4eOHON JUCUMIITUHBI « XUMHUSD) BXOISAT:

MHOTO(YHKIIMOHABHBIM KOMILJIEKC MpenoaBaress;

HaTypalbHbIE OOBEKTHI, MOJIEIH, MPUOOPHI U HAOOPHI AJS MOCTAHOBKU JEMOHCTPAIMOHHOTO U
YUYEHUYECKOTO 3KCIIEPUMEHTA;

NeYaTHbIe W DKPAaHHO-3BYKOBBIE CPEICTBAa OOydYEHUS,

CpeICTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

PECaKTHUBBI

NepeyHN OCHOBHOW M JIOTIOIHUTEIBHON yueOHOU JnTepaTyphl;

BCIIOMOTaTeIbHOE 00OpY/IOBaHUE U MHCTPYKIUU;

B Oubnuoreunbii ¢GoHI BXOIAT y4YeOHHWKH, y4deOHO-MeToamveckue KoMIuieKTol (YMK),
o0ecreurBaroIe 0CBOEHUE Y4eOHOro MaTepuania Mo XMMHUH, PEKOMEHIOBaHHbBIE WM JAOMYIIEHHBIC s
UCIIOJIb30BaHUS B NpOo(peCcCCUOHANBbHBIX 00pa30BaTENbHBIX OPraHU3aLUIX, peaTU3yIOMIUX
o0pa3oBareIbHYI0 TIpOrpaMMy cpenHero odmero odpaszoBanus B mpenenax ocBoeHus [IIICC3 Ha 6aze
OCHOBHOTO 00I1Iero o0pa30BaHUsA, a TAKKE€ XUMHUYECKHUE SHIMKIONEIUU U CIPABOYHUKH, KHUTU IS

YTCHHA 110 XUMHH.
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JlonmosHuTEeILHAS:

1.l abpuenan O.C. Xumus. 10 knacc.ba3oBelii ypoBeHs: yue0. 1 001ieo0pa3oBaTeIbHbIX
yupexenuil.-M.,2014.

2.I'abpuensn O.C. Xumus. 11 knacc.ba3oBsiil ypoBeHb: yuel. st 001eo0pa3oBaTeIbHbIX
yupexaeHui.-M.,2014.

3. .Tabpuenan O.C. Xumus::yueb. mis ctya. npod yued. 3aBenenwuii.( O.C. 'abpuensH,
N.I"Octpoymos.-M.,2014.

4.I'abpuenan O.C. Xumusl B TECTaX, 3aa4ax, yIpaKHEHUIX:y4e0. mocobue st ctya. npod y4ueo.
3apenenuit.( O.C. I'abpuensn,.I.I.JIpicoBa-M.,2014.

S5.Tabpuensn O.C., Ocmpoymos HU.I, Craoxos C.A., Jopogeesa H.M. Tlpaktukym: yueo0.

nmocoOue I CTYI. YUpeKIeHUH cpen. mpod. odpazoBanus. — M., 2014.
6.l aopuensn O.C., Ocmpoymos H.I., Cnaokose C.A. Xumus: mocobue s moarotopku k EID:

yue0. mocobue ans CTyA. yupexaeHui cperd. mpod. oOpasoBanus. — M., 2014.
7.Tabpuenan O.C, Jlvicosa ['I. Xumus. Tectel, 3amaun U yrpakHeHHs: yde0. mocoOue s CTy.

yupexaeHuit cpen. mpod. obpazoBanus. — M., 2014.
8.Epoxun FO.M., Kosanesa H.5. Xwumus s npodeccuil U CHIEMUANTBHOCTEH TEXHUYECKOTO U

€CTECTBEHHO-HAy4YHOTro mnpoduiiel: y4eOHUK Ui CTyA. YUYpexAeHWd cpen. mnpod. oOpazoBaHMs. —

M., 2014.
9.Epoxun FO. M., Kosanesa M. b. Xumus s npodeccuit U CHENHATBHOCTEH TEXHUYECKOTO IpO-

buns. DIEKTPOHHBIN y4eOHO-METOMUYECKHil KoMmIuiekc. — M., 2014,
10.Cnaokose C. A, Ocmpoymos H.I., TI'abpuenan O.C, Jlykvanosa H.H. Xumus nns mnpodeccuili u

CHENUATBHOCTE TEXHHUYECKOro MNpoduis. DJIEKTPOHHOE MpHUIIOKEHUE (DIEKTPOHHOE Y4eOHOe U3 -

JaHue) Ui CTyA. yupexaeHuil cpen. mpod. obpazoBanus. — M., 2014.

JJis1 npenoaasareen
1. ®enepanbubiii 3akoH or 29.11.2012 Ne 273-®3 «O6 ob6pa3oBanuu B Poccuiickoi

denepanum».
2. Ilpukaz MunucrtepctBa obOpazoBanus u Hayku P®D or 17.05.2012 Ne 413 «O6

YTBEPXKICHUN (PeepaibHOTO TOCYAAPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIApTa CPeaHEro (IOJHOTO)
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obmiero oGpazoBaHUN.
3. [Ipuka3z MunucrepctBa obpazoBanusi U Hayku P®D ot 29.12.2014 Ne 1645 «O BHeceHumM

n3MeHenuii B IIpukaz MunncrepctBa oOpazoBanus W Hayku PD ot 17.05.2012 Ne 413 “O6
yTBEPKACHUHN (elepanibHOr0 TOCYIapCTBEHHOTO O00pa30BaTENbHOrO CTaHAApTa CPEAHEro (IIOTHOTO)

obirero oOpa3zoBaHUsA .
4. IMucemo J[lemapramMeHTa TOCYIAapCTBEHHOW MOJIUTUKH B cdepe MOATOTOBKUA pabdoumx

kagpoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHmanuu Mo OpraHu3aluu
MOJYYCHHs] CpeJHEero oO0Imero oOpa3oBaHUsS B MpEeIax OCBOCHHS 00pa3oBaTelNbHBIX MPOrpaMm
cpenHero mpodeccuoHaNIbHOTO 00pa3oBaHMsi Ha 0a3e OCHOBHOTO 0OImIEro OOpa3oBaHUA C Y4YETOM
TpeboBaHUil QenepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHIAPTOB M IOJYy4aeMOM

npodeccud WM CIEeNUaIbHOCTU CPeAHEro MpodeCcCHOHANBLHOTO 00pa30BaAHUDY.
5. Tabpuensn O.C., Jlvicosa I'l. Xumus: KHWra Ojsl MperiofaBaress: y4e0d.-MeTon. MmocoOue.

— M., 2012.
6. Tabpuensn O.C. u op. Xumus s npodeccuii U CrenuanbHOCTEH TEXHUYECKOTO MPOGUIsL

(37IEKTPOHHOE TPHIOKECHUE).
HNuTepHET-pecypchbl
www.pvg.mk.ru (onumnuana «llokopu BopoObeBbl ropbi»)

www.hemi.wallst.ru (OGpa3oBarenbHbIi CalT JUIS HIKOJBHUKOB «XUMUI)

www.alhimikov.net (OGpa3oBaTenbHBIA CAWT AJIA IIKOJIBHUKOB)

JIncer perucrpanuy H3MeHEHUH M JONOJIHEHHI B pado4yel nporpaMme y4e0HOM THCHUTIINHBI

HAaumeHoesdaHue 0ucuun,mybt
1o npogeccuu/cnennaJibHOCTH
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http://www.pvg.mk.ru/
http://www.alhimikov.net/
http://www.hemi.wallst.ru/

HaNMEHOBaHHUE MTPO(ECCHN/CIIELUATBHOCTH

Ne
W3MEHEHU
o

Homepa
U3MEHEHHBIX

CTpaHuI] IIYHKTOB

Ne mpoTtoxkona /moanuck
IHK

Jlara BBOJ1a MI3MEHEHUI
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