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[Iporpamma  o0mieoOpa3oBaTeNbHOM  y4eOHOM  JUCHUIUIMHBI  «XUMUSD»
npeaHa3HayeHa aJisi U3Y4YeHUsl XUMHUHM B TpodeccHOoHaIbHBIX 00pa30BaTelIbHbIX
opranuzanusx CIIO, peanusyronmx o0pa3oBaTeIbHYIO0 MPOrpaMMy CpPEIHETO
obmiero oOpa3oBaHHsl B TpeJeNax OCBOCHHUS OCHOBHOW 0Opa3oBaTeNbHOM
nporpammbl CITIO (OOII CIIO) Ha 6a3e OCHOBHOro oOmIero oOpa3oBaHUs MPH
MOATOTOBKE KBATH(PUITUPOBAHHBIX pa0OUNX, CITYKAIINX.

[Iporpamma paspabotrana Ha ocHoBe TpeOoBanuii PI'OC cpemHero o061IETO
oOpa3oBaHus, MPEABSIBISIEMBIX K CTPYKType, COJIEPKAHUI0O U peE3ysbTaram
OCBOCHHUS y4€OHOU AUCHUIUIMHBI «XUMUSA», B COOTBETCTBUU C PexoMeHmarmsMu
M0 OpPraHU3alliy MOJTYYEHHUS! CPEHET0 O0IIero 00pa3oBaHus B Mpeiesiax OCBOCHHUS
o0Opa3oBaTeNIbHBIX MPOTPaMM CpeiHEro npodeccuoHaIbHOro 00pa3oBaHus Ha 0asze
OCHOBHOTO oOmero oOpa3oBaHus C y4eToM TpeOoBaHUU  (eaepaibHbIX
roCyapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB M TMOJydaeMou mpodeccuu uiu
CIEHUUAIBHOCTH  cpeaHero  npodeccuoHanbHOrO  oOpazoBaHus  (MHUCHMO
JlenapTameHTa roCy1apCTBEHHON MOJUTUKU B c(hepe MOATOTOBKH pabo4MX KaJpoB
u JIITO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanue mnporpaMmbl «XUMHS» HAIMPABICHO Ha JIOCTHXKEHUE CIICAYIOUIUX
HEJIEH:

dopmupoBaHUEe y 0OOyYarOIINXCI YMEHHUS OIICHUBATh 3HAYUMOCTh
XAMHYECKOTO 3HAHUS IS KaXKJOr0 4Y€JIOBEKA;

dopmupoBaHUE y OOyYaIOIIUXCS LEIOCTHOTO MPEACTABICHUS O
MHpPE U POJIM XUMHUU B CO3JIaHUU COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MHUpA;, YMCEHHSI OOBSICHITH OOBEKThI W  IPOIECCHI
OKpPY Karoleu JIEUCTBUTEIIBHOCTH: OPUPOIHOM, COLIMAJIBHOM,
KyJbTYPHOM, TEXHHUYECKOW Cpeabl, — MCIOJAb3Yysl MJIsI ITOTO
XAMHYECKHUE 3HAHUS;

PazButne y oOyvaromuxcss yMEHUM paszaudath (akThl |
OLICHKH, CpaBHUBAThb OIEHOYHBIC BBIBOAbI, BHUJIECTh HUX CBSA3b C
KPUTEPUSIMH OILIEHOK M CBSI3b KPUTEPHUEB C OMNPEACIICHHOW CUCTEMOU

HeHHOCTeN, (OPMYITIUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO TTO3HUIIHIO;



IIpuoOperenue oOyyarOIIUMUCS ONbITa pa3zHooOOpa3zHOU
OEeATECIbHOCTH, MMO3HAHUSI M CaMOIIO3HAHMSI, KJIOYEBBIX HaBBIKOB,
UMEIOIINX YHHUBEpPCAJIbHOE 3HAYCHHE [JIsI pPa3JUYHbIX BHJIOB
NEeSITESILHOCTH (HABBIKOB PEIICHUS ITPOOJIeM, MMPUHSITUS PEINCHUN,
MOMCKa, aHainu3a U o0paboTku WHOpMAaIIUH, KOMMYHHKaTUBHBIX
HAaBBIKOB, HAaBBIKOB HW3MEPECHHUM, COTPYIHUYECTBaA, OE30MMacHOTO
oOparnieHus ¢ BenecTBaMHU B IMTOBCEIHEBHOMW >XU3HM).

B nporpamMmy BKIIOYEHO COJIEp>KaHHWE, HallpaBJICHHOE Ha
¢dopmMupoBanne y CTYyAEHTOB KOMIICTCHITUN, HEOOXOIUMBIX IJIs
kauectBeHHOTro ocBoeHUuss OOII CIIO na 6a3e OCHOBHOIO OOIIETO
oOpa3oBaHHsI C TIOJYYCHHEM CpE€IHEro olmiero oOpa3oBaHUs;
OpOTrpaMMbI IMOJATOTOBKHU KBaTN(UTHUPOBAHHBIX pabdouux,

ciayxarux (IMTTTKPC).



1.IIACITIOPT PABOYEM I[TPOT'PAMMBI

1.1 O0masi XapakTepucTUKA Y4eOHOM TUCHMIIMHBI « XHMUS»

XumMusi — DTO HayKa O BEIIEeCTBaxX, UX COCTaBE€ W CTPOCHUH,
CBOWCTBAax W TIIPEBpANICHUSIX, 3HAUCHUU XHUMHYCCKUX BEIIECTB,
MaTEpPHUAJIOB U MPOIECCOB B MPAKTUICCKOMN JICATCIHHOCTH YSIIOBEKA.

Coneprkanne 0o0meoOpa3oBaTe;IbHON YIeOHOW JUCIIATUIMHBI <« XXMM
HAITPaBJICHO Ha YCBOCHHE OOYYJAIOIIUMHUCS OCHOBHBIX MOHSTHI, 3aKOHOB
U TCOPHH XWMHH, OBJAJICHUC YMCHHSIMH HaOII0IaTh XHUMHYCCKHUC
SIBJICHUSI, TPOBOJIUTH XUMHUYSCKHUI SKCIICPUMEHT, TPOU3BOAUTH PacyeThI
Ha OCHOBE XUMHYECKUX (DOpPMYJT BEHISCTB M YPAaBHEHHU XUMHYECKHUX
peaxkuum.

B mnporuiecce mu3ydeHHss XUMHH Yy OOYyYarOIIUXCsl Pa3BUBAIOTCS
MMO3HaBaTEIIbHBIC HWHTEPEChl W HWHTCIUICKTyaJbHBIC CIOCOOHOCTH,
HOTPEOHOCTH B CAMOCTOSITESIIbHOM ITPUOOPETCHUH 3HAHUUW MO XUMHUH
B COOTBETCTBHH C BO3HUKAIOMNIMMH >XU3HCHHBIMH IPOOJIEMaMHU,
BOCIIUTHIBACTCS OCpPEKHOE OTHOINCHHUS K IIPUPOAC, ITOHUMaHUE
300pOBOTO OOpas3a >XWU3HH, HEOOXOAUMOCTH IIPEAYIIPEKACHUS
SIBJICHUM, HAHOCSIIMUX BpPEJ] 3JI0POBBIO U OKpy>Karomien cpeae. OHu
OCBaWBAaIOT TPHEMBI TPAMOTHOTO, OE30IMaCHOTO WCIIOJIb30BaHUS
XUMHYECCKUX BEIISCTB W MaTepHUajioB, ITPUMCHSIEMBIX B OBITY,
CEJIIbCKOM XO35TMCTBE U HA ITPONU3BOJICTBE.

I[Ipu crpykTypupoBaHUU  cojaepKaHusi  0o0IIeoOpa3zoBaTeIbHON
Yy4eOHOU AUCHHUIUIMHBI I8 TPOodEeCCUOHAIIBHBIX 00pa30oBaTeIbHBIX
OpraHu3allni, peaTn3yIOIIuX oOpa3oBaTeNbHYIO  IIpOTpaMMy
cpeanero odbiiero oopaszoBanus B npejenax ocsoenus OOII CITO na
0a3ze OCHOBHOTO OOIIero oOpa3oBaHUs, YYMUThIBAJach OOBEKTUBHAas
peaTbHOCTh — HEOOJILIION 0OBEM HACOB, OTITYIICHHBIX HAa HU3YyYCHUEC
XAMAHA HW CTPEMJICHHE MAaKCHUMaJIbHO COOTBETCTBOBAThH  HJACSIM
pasBuBaroniero oOydenus. IloaTtomMmy TeopeTHYECKHE  BOIIPOCHI

MaKCUMAaJIbHO CMCHICHBI K Ha4dally HW3YHCHHUA AUCHHUIUIMHBI, C TCM



4TOOBI TIOCHEAYIONINH (PaKTHUECKUN MaTepuall paccMaTpUBaJICS Ha
OCHOBE U3YYEHHBIX TEOpPHUH.

Peanuzanusi JeAyKTUBHOTO MNOJAXOJa K HM3YYEHUIO XUMHHU
CIIOCOOCTBYET Pa3BUTHIO TaKUX JIOTHYECKUX OTICPAITUi MBIIIJICHUS,
KakKk aHaJIu3 U CHUHTE3, 0000IIIeHuEe U KOHKpPETHU3alusi, CPAaBHCHUE U
aHaJIOTHs, CUCTEMAaTHU3alus U KiaccuuKanus 1 ap.

N3yuenne xumun B OpodEeCCHOHAIBHBIX  00pa3oBaTEIIbHBIX
OpraHu3alMsaX,  peaiu3yIolMX  O0Opa3oBaTelIbHYIO  MpPOrpamMmy
cpenHero odOriero oopazoBanust B mnpeaenax ocBoeHus OOII CITO nHa
0a3e OCHOBHOro oOmiero obpa3zoBaHHsl, UMEET CBOU OCOOEHHOCTHU B
3aBUCUMOCTU OT Tmpoduiisi npodecCHuoHAIBLHOTO O0pa3oBaHUs. IDTO
BBIpAKaeTCsl B  COAEp)KAaHMM OOydYeHHs, KOJUYECTBE  YacoB,
BBIJICIIIEMBIX HA H3y4YCHHE OTACJBHBIX TEM MNpOrpaMMbl, TIIyOuHE
WX OCBOEHHS OOydYarolIUMHUCS, OOBEME M XapaKTepe IPAKTUUECKHUX
3aHSATHH, BHIaX BHEayIUTOPHOM CaMOCTOSITECIILHON padoThI
CTYJI€HTOB.

IIpu ocBoenun mnpodeccut CIIO TexHHUeckoro npoduas
npodeccuoHanbHOro  oO6pa3oBaHHsI  XUMHsSI  H3y4daeTcss  Ooiee
YIIIyOJI€HHO Kak npoduiibHasi yueOHasi JUCUUILINHA.

Criennduka W3ydeHUST XUMHH TIPpH OBJAJCHUM TIpodeccusiMu u
CIIEIIUATIBHOCTSIMH TE€XHHUYECKOTO MPOoPUiIs OTpakeHa B KaXX/IOW Teme
pasznena «Copepkanue ydyeOHOW  OUCHMIUIMHBD»Y B  pyOpuUKe
«IIpodpunbapie U  npodecCHOHATBHO  3HAYUMBIC  DJIEMEHThI
COJICpKaHUsD». DTOT KOMIIOHEHT pealiu3yeTcs INPU WHIANBUILYATbHOU
CaMOCTOSTEIbHON padoTe oOyyarommuxcsi (HanucaHnum pedepaTos,
MOJATOTOBKE COOONICHHUM, 3alluTe IIPOSKTOB), B IIpoliecce y4deOHOM
JICATCIIbHOCTH TOJ PYKOBOJCTBOM TIpernojaBareiisa (BBITOJTHCHUH
XUMHUYECKOTO DAKCIHEpUMEHTAa — JIabopaTOpHBIX  OMNBITOB H
OpPaKTHUYECKUX  padoT,  pEeUIeHHH  MOPAKTHKOOPUCHTHUPOBAHHBIX

pacyeTHBIX 3aJa4 U T. 1.).



B nmpouecce u3ydyeHHUsT ~XMMHM ~ TEOPETUUYECKHE  CBEJICHUS
JIOTIOJIHAKOTCS ~ JEMOHCTpALMsIMH, JIaDOpATOPHBIMHM  ONBITAMH U
MNPAaKTUUYECKMMHM  3aHSITHUSIMU. 3HAYUTEJIBHOE MECTO  OTBOJUTCS
XUMHYECKOMY  dJKcliepuMeHTy. OH  OTKpbhIBAa€T  BO3MOXXHOCTH
(popMmupoBath y 0o0ydaroluxcsi cCHelHaibHbIE MPEIMETHbIE YMEHHUS:
paboTaTh C BELIECTBAMH, BBIIIOJHSITh NPOCTHIE XUMUUYECKHUE OIIBITHI,
YYUTh O€30MacCHOMY M DKOJIOTMYECKH TPaMOTHOMY OOpaImieHUuIo ¢
BEIlIECTBAMH, MaTepUuajaMyd W OpoueccamMu B OBITY U Ha
HOPOU3BOJCTBE.

Jnsa  opranuzanyd  BHEAyJIUTOPHOM  CaMOCTOSITEJIbBHOM  pabOThI
CTyZIeHTOB, oBiageBaromx npodeccusmu CIIO  TexXHUYECKOTO
npodeccuoHaIbHOro  OOpa3oBaHMsl,  MNPEJACTABIE€H  OPUMEPHBIN
nepedeHb pedepatoB (AOKIATOB), UHAUBUIAYAIbHBIX IIPOEKTOB.

B nporecce U3yYEHUS XUMUN Ba)KHO (popmupoBath
WHOPMAIIMOHHYIO KOMIIETEHTHOCTH oOOydaromuxcs. llostomy mnpu
OpraHu3aluu CaMOCTOSITEIbHOMN paboThI HEO00X0JIMMO
aKIIEHTUPOBATh BHUMAaHHE OOYyYaIOIIUXCs Ha MOMCKE WHPOpMaIMHU B
cpeacTtBax MaccMenua, MHTtepHere, y4yeOHOM MW cHOeluuaJIbHOM
JIUTEPATYpPE C COOTBETCTBYIOLIUM OMOPMIIEHUEM M MOPECTABICHUEM
pEe3yJIbTATOB.

N3ydyeHne oO1ieo0pa3oBaTeIbHON YISOHOM TUCIHUILIUHBI « XHUMHUS
3aBeplIaeTCsl NOABEJICHUEM UTOroB B (popme nuddepeHIupOBaAHHOTO
3ayera B paMKax MPOMEXYTOUYHOW aTTecTallud CTYJAEHTOB B

nporiecce ocBoeHusi OOII CIIO ¢ moixydeHHMEeM CpeaHero oOIIero

o6pazoBanus (IITTKPC).

1.2 MecTo y4eOHOM JMCHUIJIMHBI B Y4eOHOM IIaHe
VYueOHas AUCIUIIIMHA «XUMUS» SBISETCS 00s3aTebHOM M M3y4aeTcs B
o61reo0pazoBarebHOM Hukie yaeoHoro miana OOIT CITO (ITITKPCY

1.3 Pe3yabTaThl 0CBOCHUSA YUEOHOM M CIUTIIMHBI



OcBoeHne coAepkaHusi Yy4YeOHOW  AUCUMIUIMHBI  «XHUMHS,

oOecrieuynuBaeT JAOCTHMIKCHHUEC CTYACHTAMM CIICAYIOIIUX PE3YJIbTATOB:
JAUYHOCHIHDBIX:

JI1 - 4YyBCTBO TOpAOCTH M YBAXKXEHUS K HUCTOPUU U HOOCTHKEHUSIM
OT€YECTBEHHOM  XMMMYECKOW  HAayKH; XHUMHYECKH  TI'PaMOTHOE
MoBeJeHNEe B TPOPECCHOHATBHON MAESTEIbHOCTH W B OBITYy 0OpH
oOpalleHud ¢ XUMUYECKMMH  BeIlleCTBaMU, MaTepuajlaMyd U
pOLIECCAMU;

JI2Z - TOTOBHOCTb K MPOJOJKEHHIO OOpa30BaHUS U TOBBIIICHUS
KBaJIUpUKauu B u30paHHONW NOpodPecCHOHATBHON IESITEIbHOCTU U
OOBEKTUBHOE OCO3HAHUE POJIM XMMHUYECKUX KOMIETECHIIUU B ATOM;

JI3 - yMEHHE HCIIOJIb30BaTh HOCTHKECHUSI COBPEMEHHOM XWMHWYECKOU
HayKM W XUMHYECKHUX TEXHOJOTHH Ui MOBBIIMIEHHUS COOCTBEHHOI'O
WHTEJUIEKTYaJIbHOIO Pa3BUTHUS B BBIOpaHHOUW IpodeCcCHOHAIBHOU

ACATCIIBHOCTH,

MemanpeomMemHblX
MII1 - wWCHOJb30BAaHHME  PAa3JIMYHBIX BHJIOB  I[MO3HABATEJIBHOU

JIeSITETbHOCTH MU OCHOBHBIX  HWHTEJUICKTYaJbHBIX  OTIIEpallnid
(mocTaHoBKHM 3amauu, (QOPMYIUPOBAHUS TUMOTEe3, aHaau3a |
CUHTE3a, CpaBHEHUs, OOOOILEHUs, CHUCTEeMaTH3allul, BBISIBICHUS
MPUYHUHHO-CJIEACTBEHHBIX CBSI3€H, MOMCKA aHaJIoToB, (OPMYITUPOBAHUS
BBIBOJIOB) JIJIsI  PCIICHUSI MOCTaBIICHHOW 3ajadd, NOpPUMCSHCHUE
OCHOBHBIX METOJ0B MO3HAHUS (HabGmroneHwus, Hay4YHOTO
DKCIIEPUMEHTA) JUII M3IYYCHHUs] Pa3JIUYHBIX CTOPOH XHUMHYECKUX
OOBEKTOB M MPOLIECCOB, C KOTOPBIMH BO3HUKAECT HEOOXOJINMOCTh
CTaJIKUBAThCs B INpodeccuoHanbHOM cdepe;

MII2 - ucnoab30BaHUE PAa3JIMYHBIX HMCTOYHHUKOB ISl TIOJIyYE€HUs
XUMHYECKON HH@OpMAlIMM, YMEHHE OLIEHUTh €€ JIOCTOBEPHOCTH MJIs

JIOCTHDKEHUSI XOPOIIIUX Pe3yJIbTaTOB B mpodeccruoHaibHOM cdepe;

nPEeOMEemHbBIX



II1 - cdopmMupoBaHHOCTH NOPEACTABICHHH O MeECTE€ XHUMUU B
COBPEMEHHOM Hay4YHOM KapTHHE MHpA; IIOHMMAaHHUE POJIM XUMHUU B
(popmupoBannn  Kpyrozopa u  (PYHKUHMOHAJIBHOW TI'PaMOTHOCTH
YeJIOBEKa ISl PEIIEHUs MPAKTUYECKUX 3aj1ady;

II2 - BjageHWe OCHOBOMNOJIATAKOIIMMH XWMHWYECKUMMU HOHSITHSIMU,
TEOPUSIMHU, 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BAHUE
XAMHUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

II3 - BiageHWe OCHOBHBIMHA METOAAMU HAy4YHOI'O ITO3HaHWM,
HWCTIOJb3yEMBIMH B XHMHH: HaAOIOJICHUEM, OMHCAHHEM, HU3MEPEHUEM,
SKCIEPUMEHTOM; YMEHHE o0OpadaTbeiBaTbh, OOBSICHATH pPE3YyJIbTaThl
MIPOBE/ICHHBIX ONBITOB U A€JaTh BBIBOJIbI; TOTOBHOCTh M CIHOCOOHOCTH
OPUMEHSITh METOJbI MMO3HAHUSI IIPU PEIIEHUHU NPAKTHUYECKHUX 3aja4y;
I14 - chopMUPOBAaHHOCTh yMEHHUS JaBaTh KOJIUYECTBECHHBIE OLICHKHU
U OPOU3BOJIUTH PACUEThl MO XMUMUYECKUM (PopMyJiaM U YPAaBHEHUSIM;
IIS - BrnageHue  OpaBwiIaMHd  TEXHUKH Oe30MacHOCTH  [pH
HCIIOJIb30BAHUN XUMHYECKUX BEIIECTB;

I16 - chopMUpPOBAaHHOCTH COOCTBEHHOW MNO3UIIMH MO OTHOIICHHUIO K

XUMHYECKOM HH(bOpMaHPIPI, HOquaeMOﬁ N3 pa3HbIX HNCTOYHHKOB.

2.COJAEP)KAHUE YYEBHOM JUCHUILJIAHBI

BBenenue
Hayunbsie MeTOabl NO3HAHWUS BELIECTB M XUMHWYECKHUX SIBJICHUIA.

Pone 3kcnmepumeHTa W TEOpUM B XUMHHU. MoaenupoBaHUE
XUMHUYECKUX MPOLIECCOB. 3HAYEHUE XUMHHM MPU OCBOCHMUHU Tpodeccuit
CIIO u CIIEUATIBHOCTEMN CIIO TEXHAYECKOT O aopodust
npo¢ecCHoHaJILHOIO 0Opa30BaHMUsI.
1. O61mas U HeopraHu4ecKasi XuMHsi
1.1. Ocnognvie nonamusa u 3aKOHbl XUMUU
OcHoBHBIEC TTOHATUSL XUMUH. BemectBo. AToM. Monekyna. XUMUYECKAN 3JIEMEHT.

Annotponus. [IpocTeie U cioxkHble BelecTBa. KauecTBEeHHbIM U KOJIMYECTBEHHbBIN
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COCTaB BEIIECTB. XMMHUYECKHE 3HAKW M (popmynbl. OTHOCHUTENBHBIE aTOMHAsI H
MoJeKyIsipHas Maccel. KonnuecTBo BeniecTsa.

OcHoBHbIE 3aKOHBbI XUMHH. CTeXMOMETpUs. 3aKOH COXPAHEHHsS MAacChl BEILECTB.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJIIPHON CTPYKTYpPhL. 3aKOH ABOrajipo
U CJIEACTBUS U3 HETO.

PacueTHble 3a1auM Ha HAXOXKJIEHUE OTHOCUTEIBLHON MOJICKYJISIPHOM MacChl,
ONPEAEIEHUE MACCOBOM JOJIM XUMHUYECKHUX 3JIEMEHTOB B CJI0KHOM BEIIECTBE.
JlemoHCcTpannmn

Mopenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

Mopenu MoJieKyJ1 MPOCTHIX U CIOKHBIX BellecTB (mapoctepxHeBbie u CToapTa—
bpurneoba).

Kosuteknus mpoCThIX U CHOXKHBIX BElIECTB. HEKOTOphIE BelleCcTBa KOIUYECTBOM |
MoJib. MofieNib MOJISIPHOTO 00beMa ra3oB. Ajutorponus ¢ocdopa, KUciopoaa,
0JIOBA.

[IpodunbHbie U TPOGHECCUOHAIBHO 3HAYMMBIE 3JIEMEHTBI COIEP KaHUsI.
AmnoTpornHble MOAU(PUKAIIMK yTiiepoa (anmas, rpadur), kuciopoaa (KUCIOPO/I,
030H), oJioBa (cepoe u Oenoe 0510BO). [IoHsATHE 0 XMMUYECKOM TEXHOJIOTUH,
OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

1.2.Ilepuoouueckuni 3axkon u Ilepuoduueckan cucmema XuMudecKkux
anemenmos /]. U. Menoeneeea u cmpoenue amoma

ITepunonnueckuit 3akon [[. M. MenneneeBa. Otkpeitue JI. WM. MeHneneeBbiM
[lepuoguuckoro 3akoHa. Ilepuogmdeckuit 3axkoH B dopmynupoBke J[. U.
Menpeneena.

[lepuoauyeckas TabNMIa XUMUUECKUX AJIEMEHTOB — rpaduueckoe oToOpaxeHue
NEePUOINYECKOTo 3aKkoHa. CTPYyKTypa MEepUOAMYECKON TaOIUIIbI: IEPUOIbI (MaJble
U OOJIBIINE), TPYIIIIHI (TJ1aBHAS U TOOOYHAS).

Crpoenue aroma u [lepuoguueckuii 3akon J[. 1. MenneneeBa. ATOM — cCloxHas
gactuna. Aapo (MpOTOHBI W HEWUTPOHBI) W JJIEKTpOHHAs oOonouka. M3oTomsbl.
CtpoeHHE DJJIEKTPOHHBIX O000JOYEK aTOMOB JJIEMEHTOB MAaJbIX TEPHOJOB.

OCcoOEHHOCTH CTPOEHMS SJEKTPOHHBIX O0O0JOUEK AaTOMOB 3JEMEHTOB OOJBIINX

11



nepuoI0B (IEpEeXOaHBIX dJIeMeHTOB). [ToHsTHE 00 OpOUTaNAX. S-, p- U d-opOuTaNy.
DNEeKTpOHHBIE KOHPUTYPALIMK aTOMOB XMMUYECKUX 3JIEMEHTOB.
CoBpemeHHas dbopMynrpoBKa [Iepnognueckoro 3aKOHa. 3HayeHue
[leproguyeckoro 3akoHa u llepnoandeckon CUCTEMBI XUMHUYECKUX AJIEMEHTOB /.
N. MeHnneneeBa i pa3- BUTUS HAYKU U TIOHUMAHUS XUMAYECKOW KapTUHBI MUPA.
JleMoHcTpanuu
Paznuunbie ¢opmel [lepuoguueckoir cuctembl Xumudeckux snementoB J[. U.
Menneneena.
JuHamudeckue TaOmuubl i MojenaupoBaHus [lepuogudeckoid  CHUCTEMBL.
DNeKTpu3alus TEN U UX B3aUMOJICHCTBUE.
JlaGopaTopHBIit ONBIT
MonenupoBanue nocrpoenus lleproauyeckoit TabIUIbl XUMUYECKHUX 3JIEMEHTOB.
[IpodunbHble M MPOPECCHOHAIBHO 3HAYUMBIE 3JEMEHTHI cojepxkaHus. Pamno-
aKTUBHOCTb. M CIONp30BaHME PaAMOAKTUBHBIX H30TONOB B TEXHUYECKHUX LEIAX.
PeHTreHOBCKOE M3IydeHHME M €ro MCIOJIb30BaHUE B TEXHUKE M MEIMIUHE.
MogenupoBanue Kak METOJ IIPOrHO3UPOBAHUS CUTYallMU Ha IIPOU3BOJICTBE.
1.3.Cmpoenue eéeuiecmea
HNonnas xumuueckasi cBsi3b. KaTnoHsl, X o0pa3zoBaHue M3 aTOMOB B pe3yibTaTe
mpolecca OKHUCHEHHs. AHHUOHBI, MX OOpa3oBaHHE M3 aTOMOB B pe3yibTaTe
rmpouecca BOCCTaHOBJIEHUs. VOHHas CBA3b Kak CBSI3b MEXAYy KaTUOHAMHU H
AHUOHAMM 32 CYET AIIEKTPOCTATUUECKOTO NpUTsHKeHUs. Knaccudukaius HOHOB: IO
COCTaBy, 3HaKy 3apsja, HaJIM4YUKO  TUApaTHOW  000Jouku.  MoHHBIE
Kpuctajuinueckue  pemerkd. CBoiicTBa  BEHIECTB C  HOHHBIM  THUIIOM
KPUCTALUINYECKOU PEIIETKH.
KoBanenTHas xumuueckas CBs3b. MexaHu3sM 00pa3oBaHHS KOBAJICHTHOM CBS3HU
(OOMEHHBIN U TOHOPHO-AKIETITOPHBIN). DIEKTPOOTPULIATETLHOCTh. KOBasleHTHBIE
MOJISIpHAs. U HEMOJISIpHAS CBsI3U. KpaTHOCTh KOBAJEHTHOM CBS3U. MOJIEKYISIpHBIE U
aTOMHBIE KpUCTa/uIMueckue pereTku. CBOICTBA BEIIECTB C MOJIEKYJSAPHBIMH U
ATOMHBIMHU KPUCTAJUIMYECKUMH PEIIETKAMHU.
Meramnuueckas  cBsA3b. Mertaiunueckas — KPUCTAUIMYECKAsl  pelieTka U
METaJUIMYECKasi XUMHUUECKas CBsA3b. PU3NUECKHE CBOMCTBA METAJIIOB.
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ArperaTHble COCTOSIHMSI BEUIECTB M BOAOPOAHAs CBsI3b. TBepaoe, KUIKOE U
razoo0pa3zHoe coctostHusi BemiecTB. [lepexos BeliecTBa M3 OJHOIO arperaTHOro
COCTOSIHUSA B Ipyroe. BoopoiHas cBA3b.

Yuctele BemectBa u cmecd. [lonsitme o cmecu BemecTB. ['oMoreHHele u
rereporenHble cMecu. CocTaB cMeceii: 00beMHasi U1 MaccoBasi 107U KOMIIOHEHTOB
CMECH, MacCcoBasi J0JIsl MPUMECEH.

Jucnepcusie cucteMbl. [lonstune o aucnepcHoi cucteme. JlucmepcHas dasza u
nucniepcronHast cpena. Kinaccudukanus agucnepcHbix cucreM. [lonstue o
KOJUIOMIHBIX CUCTEMaX.

JlemoHCcTpannmn

Mopenb KpUCTAIIIMYECKOW PEIIETKH XJIOPHUIa HATPHSL.

OO6pa3ipl MUHEPAJIOB C MIOHHOM KPUCTANIMYECKOM PEIIeTKOMN: KaJIbIIUTA, TaJIUTA.
Monenu KpUCTALTUYECKUX PEIIETOK «CYXOTO Jibja» (Wi Hojaa), aiMasa, rpadura
(wnu KBapua).

[TpuOOpHI HAa KUAKUX KPUCTAILIIAX.

OOpa31pl pa3IMYHbIX AUCHEPCHBIX CHUCTEM: A3MYJIbCUHM, CYCHEH3HM, a’po3oJei,
resieu u 30J€en.

Koarymnsuusa. Cunepesuc.

Oddexr Tunnans.

JlaGopaTopHbIE OMBITHI

[IpuroroBieHue cycrneH3nu kKapOoHaTa Kaiblus B Boje. llomydeHuwe sMynbcHU
MOTOPHOT0 Maciia. O3HaKOMJIEHUE CO CBOMCTBaMU JIUCTIEPCHBIX CUCTEM.
[Ipodunbable ©u  TpodeccHOHAaTBbHO  3HAYMMBIE  DJEMEHTHI  COJIEPIKAHUS.
[longpHOCTE CBSI3M W MOJSAPHOCTH MOJIEKynbl. Konpencauus. TekyuecTs.
Bosronka. Kpucramnuzanusa. CyOnumanuss u - jaecyonuManus. AHOMaluu
bu3ndeckux CBOMCTB BOABL. JKuakue KpUCTALIbl. MuHEpaibl U TOPHBIE MOPOIBI
KaK MPUPOJIHBIC CMECU. DOMYJIbCUU U CYCIIeH3UHU. 301 (B TOM YHCJIE a’pO30Jiu) U

renu. Koarynsuus. Cunepesuc.

1.4.Booa. Pacmeopul. Inekmpoiumuueckas Ouccouuauus
Bonma. PactBopbel. PactBopenne. Boma kak pactBopurens. PacTBopuMOCTB

BCUICCTB. HaCBI]_HeHHBIe, HCHACHIIICHHBIC, NCPEChINICHHBIC PpacCTBOPBEI.
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3aBUCUMOCTh PACTBOPUMOCTH Ta30B, JKUIKOCTEH U TBEPABIX BEIIECTB OT
pa3nuyHbIX (AKTOPOB.
MaccoBast 10J11 paCTBOPEHHOTO BELIECTBA.
DONEeKTPOJIUTUYECKAsT  JTHCCOLMALHA. ONEeKTpONIUTBI U HEJIEKTPOUTHI.
DIIEKTPOJIUTHYECKAS U CCOLMALINS. MexaHnU3MbI ANEKTPOIUTUYECKON
JUCCOLUMAMMN Ul BEIIECTB C PA3JIMYHBIMA THUIIAMM XHMHUYECKOM CBS3U.
['uppaTupoBaHHbBIE W HETUAPATUPOBAHHBIE HOHBI. CTENEHb 3JEKTPOJUTUUYECKON
nucconuani. CUibHbIE U clladble 3JIEKTPOIUThl. OCHOBHBIE MOJIOXKEHUS TEOPUU
DNEKTPOJIMTUYECKOM  AUCCOLMAnuU. KHCIOTBI, OCHOBaHMS M COJIM  KakK
AIEKTPOJIUTHI.
JlemoHCTpannmn
PacTBOpHMOCTB BELIECTB B BOJE.
CoOupanue razoB METOJOM BBITECHEHMsI BOJbl. PacTBopeHHEe B BOJE CEpHOI
KHCJIOTBI U coJield aMMOHUA. O0pa3pl KpUCTAIIOTUAPATOB.
N3roToBIiieHHE TUIICOBOW MOBS3KHU.
HcnbiTanue pacTBOPOB  JJIEKTPOJIUTOB M HEIIEKTPOJIMTOB HA  IIPEAMET
JUACCOLUMAIMHU.  3aBUCUMOCTb  CTEIIEHH  DJIEKTPOJUTHYECKOM  JIHCCOLMALUU
YKCYCHOM KUCJOTBI OT pa30aBiieHUs pacTBOpA.
JIBM>KEHME OKpPALIEHHBIX MOHOB B AJIEKTPUUYECKOM MoJe. [I[purotoBiaeHne xxecTkon
BOJIbI M YCTPAHEHUE €€ )KECTKOCTH. IOHUTBL.
OOpa3Lbl MUHEpAIbHBIX BOJ Pa3IMYHOTO HA3HAUYEHUS.
[IpakTueckoe 3aHsATHE
[IpurorosiieHNE pacTBOpA 33 JaHHON KOHIIEHTPALUU.
[IpodunsHble ©  HpodeccHOHATIBHO  3HAYMMbIE  3JIEMEHTHI  COJECpP>KaHUS.
PactBopeHue kak (U3MKO-XUMHUYECKHI Tmpouecc. TeruoBbie 3(QexTsl mnpu
pactBopenuu. Kpucramutoruaparsl. Pemenne 3amady  Ha MacCcoBYIO  JIOJIIO
pacTBOPEHHOTO BemllecTBa. [[puMeHeHne BOJIbl B TEXHUUECKUX LENAX. KeCTKOCTh
BOJIbI U CITIOCOOBI €€ ycTpaHeHUsl. MUHepabHbIE BOJIBI.

1.5.Knaccugpurkayun neopzanuueckux coeOuUHeHUll U ux ceolucmea
Kucnorel u ux cBoiicTBa. KHCIOTBI Kak 3JEKTPOJUTHI, UX KiaccUUKAIUS MO
pPa3IMYHBIM NPU3HAKAM. XHMHMYECKHE CBOWCTBA KHCIOT B CBETE TEOpUHU
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AIEKTPOJIUTUIECKON JIACCOLMALIH. Ocobennoctu B3aUMOJICUCTBUSA
KOHLIEHTPUPOBAHHON CEPHON U a30THOM KUCIOT ¢ MeTajuiaMu. OCHOBHbBIE CITOCOOBI
MOJTYYEHHUS KUCIIOTHI.

OcHoBanus U uX cBoicTBa. OCHOBAHUSA KaK JICKTPOIMTHI, MX KIacCU(PHUKAIUS TT0
pa3HBIM Tpu3HAKaM. XHMHUYECKHE CBOWCTBA OCHOBAaHWWA B CBETE€ TEOPUH
ANEKTPOJUTUYECKON JHCCOUMANMU. Pa3noXeHne HEepacTBOPUMBIX B  BOJIE
ocHOBaHUIl. OCHOBHBIE CITOCOOBI OTYyYEHUSI OCHOBAHUIA.

Comn m ux cpoiictBa. Conm kak »aekTponuThl. COJIM CpEeIHHUE, KUCTBbIE H
OCHOBHbIE. XHMMHWYECKHUE CBOWCTBA COJIEM B CBETE TEOPUU DIICKTPOIUTHUYECKOU
nucconuanii. CrocoObl MOTYyYEHUs COJIEH.

['mapomnus cosen.

Oxkcuapl 1 ux cBoictBa. CoseoOpasyrolue U HECOoJIeOOpa3yIolue OKCHU/IBI.
OcHoBHBIE, aM(pOTEPHBIE U KUCIOTHBIE OKCHUJIbI. 3aBUCUMOCTh XapaKTepa OKCHAa
OT CTENEHU OKHUCJIEHUS OO0pa3ylollero ero Metaia. XHUMHUYECKHE CBOMCTBa
okcHuA0B. [lonydeHne OKCUI0B.

JleMoHCTpauuu

B3auMopenicTBrEe a30THOW M KOHIIEHTPUPOBAHHOM CEPHOW KHCIIOT C METaJIaMH.
["openue docdopa u pacTBopeHre MPOIyKTa TOPEHUS B BOJIE.

[Tonyyenne u cBoiicTBa amdorepHoro ruapokcuaa. HeoOpatumblid THApOIIN3
kapOusa kanbiusa. OOpaTUMBIA TUIPOJIN3 COJIEH Pa3IMYHOTO THIIA.

JlaGopaTtopHbIE OIBITHI

HcnpiTaHue pacTBOPOB KHUCIOT WHAMKATOpaMH. B3auMonencTBHE€ METALIOB C
KUCJIOTaMH. B3anmMonencTBUE KHUCIOT C OKCHJaMU METauloB. B3aumopnencTtBue
KHMCJIOT C OCHOBAHUSAMU. B3aMOENCTBHE KUCIIOT C COJISAIMMU.

HcnbiTanne pacTBOPOB IIEIOYEW WHAMKATOpAaMH. B3anMOJelCTBUE IIETOYEN C
consiMu. PaznoxxeHne HEpacTBOPUMBIX OCHOBaHWN. B3aumopaencTBue colie ¢
MeTajulaMu. B3auMoencTBue cosen apyr ¢ Apyrom. ['uaposms conen pa3amyHoro
THUIIA.

[Tpodumnbable U MpodecCHOHANBHO 3HAYMMBIC dJIEMEHTHI cojaeprkanus. [IpaBuna
pa3baBieHus  CepHOM  KHUCJIOTHL.  Mcmonb30oBaHWE  CEpHOM  KHUCIOTHI B
MPOMBIIUICHHOCTH. EjKHe 1ieno4r, WX MCIOJb30BAHUE B IPOMBIIIJIEHHOCTH.
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["amieHass W HerauieHas W3BECTb, UX NPHUMEHEHHE B CTPOMUTENbCTBE. ['HMIC U
asebacTp, TUIICOBaHMUE.

ITonstue o pH pacrBopa. KnuciorHas, menodHas, HEUTpaJIbHAs Cpefia pacTBOPOB.
1.6. XumMuueckue peakuuu

Knaccudpukanus XuUMHUECKUX peakuuid. Peakuuu coeluMHEHUs, pa3ioKeHus,
3amenieHus, oomena. Kartanmutuueckue peakuuu. OOpatumble U HEOOpaTUMBIE
peakuud. ['OMOreHHble U TE€TEPOreHHbIE pEAKIHMH. OJK30TEPMUYECKUE U
HAOTEpMUYECKHE  peakiuu. TemnoBod  3(Q(EKT XUMUYECKHMX  peakuui.
TepMoxuMuyeckne ypaBHEHUS.

OKHCIINTENbHO-BOCCTAHOBUTENBHBIE peakiuu. CTeneHb okuciaeHus. OKucauTens 1
BOCCTaHOBJIEHHE. BoccTaHOBUTENb M OKHCIEHHE. MeEToJ 3JIEKTPOHHOTO OanaHca
JUISl COCTaBIIEHUS YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
CKopoCTh XUMHYECKMX peakuuid. [IoHATHE O CKOPOCTH XMMHYECKHX PEaKIHil.
3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKLMNA OT Pa3IMYHbIX (PaKTOPOB: MPUPOIbI
pearupyroummx BEUIECTB, HUX KOHUEHTPALMH, TEMIEpPaTypbl, MOBEPXHOCTH
COIPUKOCHOBEHHUSI U UCIIOJIb30BAaHNS KaTaJIN3aTOPOB.

OOpatuMoOCTh XUMHUYECKUX peakuuid. OOparthMble W HeoOpaTUMBbIE pEaKIUU.
XUMHYECKOE PaBHOBECHE U CIIOCOOBI €T0 CMELICHMUS.

JleMoHCcTpanuu

[Ipumepsl HEOOpaTUMBIX peaKUUM, HAYIIMX C O0pa3oBaHUMEM OcCajlKa, raza WiH
BOJBI. 3aBUCUMOCTb CKOPOCTH PEAKLHUH OT IPHUPOAbl PEATHPYIOMIMX BELIECTB.
B3aumopeiicTBue pacTBOPOB CEPHOM KUCIIOTHI C paCTBOpaMu TUOCYJIb(aTa HATPUS
pas-

JMYHOW KOHLIEHTPALUU U TEMIIEPATYPBI.

Mopenp KUISIEro Cosl.

3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAaKUMU OT NPHUCYTCTBHS KaTaJnd3aTopa Ha
pUMeEpe pasyIoKeHUs] MEPOKCHAA BOJOPOJA C MOMOIIBIO JMOKCHAA MapraHua u
Karajassl.

Moaens aaekTpoau3epa.

Mopnenb 3MEeKTPOIU3HONM BaHHBI JJIsl MOJYYEHHs] alfOMUHUS. MoJenb KOJOHHBI
CHUHTE3a aMMHAKa.
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JlaGopaTopHBIE OIBITHI

Peakuust 3aMelieHuss MEAM JKEJIE30M B pacTBOpPE MEIHOro Kymopoca. Peakuuu,
uayime ¢ o0pa3oBaHUEM OCAJKa, Ta3a WK BOJIbI.

3aBUCUMOCTh CKOPOCTH B3aUMOJICUCTBHS COJISTHOM KHCJIOTHI C METAJUIaMU OT HX
MIPUPOJIBI.

3aBUCUMOCTh CKOPOCTH B3aUMOJIECUCTBUS LIMHKA C COJSHOM KHCIIOTOM OT ee
KOHIICHTPALUH.

3aBUCUMOCTh CKOpPOCTH B3auMojeiicTBust okcuaa meau (II) ¢ ceproit kucnoroit ot
TEMIIEPATYPHI.

[TpodunbHble U TPOdEeCcCHOHATBFHO 3HAYMMBIE JIEMEHTHI coAepxkanus. [loHs- tue
o0  onekTpoiiv3e.  DJEKTPOJIM3  PACIUIABOB.  JJEKTPOJU3  PACTBOPOB.
DIEKTPOJUTUYECKOE  TOJIydeHHue amoMuHus. lIpakThueckoe mnpuMeEHEHHE
anekTtponu3a. [anmpBaHoruiactuka. ['anpBaHocTerusi. PaduHupoBaHuEe IBETHBIX
METAJIJIOB.

Karamu3z. ['omoreHHsle ®  rereporeHHble  Katanu3artopsl.  [I[poMOTOpBL.
Karanutnueckue sasl. UTHTrHOUTOPBHL.

[Ipon3BOACTBO aMMHaKa: ChIPbE, allllapaTypa, HAYYHbIE TPUHLIAIIBL.

1.7.Memannot u nememainiol

MeTtanibl. OCOOEHHOCTH CTPOEHHUsI aTOMOB M KpUCTaNIOB. PU3NUYECKHE CBOMCTBA
MeTtauioB. Knaccudukaiuss METAJIOB MO Pa3IMYHBIM TMPU3HAKaM. XUMHYECKUE
CBOMCTBA METAJIOB. JJEKTPOXUMHUYECKHUA Ppsii  HANPSHKECHUA  METAIIIOB.
Meramiorepmusi.

O6mue crocoObl  monydeHus  MetauioB. [loHsTHE O  MeTaUTyprum.
[TupomeTannyprus, THAPOMETAIUTYPrud U dneKTpoMeTanyprusi. CIUIaBbl Y€pHbIE
Y LIBETHBIE.

Hewmeramnbl. OcoOOEHHOCTH CTpOeHUsI aTOMOB. HemeTaibsl — mpocThie BELECTBA.
3aBUCHUMOCTh CBOMCTB TaJIOT€HOB OT UX MOJIOKEHHUS B MEPUOJUYECKON CHCTEME.
OKUCIUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT
MX TIOJIOKEHUS B PALY IEKTPOOTPULIATETLHOCTH.

JlemoHCTpauuu

17



Koutexkuust Mmeramios.

B3aumopeiicTBue MeTalioB ¢ HeMeTalaMu (ese3a, IUHKA U aIIOMUHUS C CEpOoH,
TIOMUHUSA C HOIOM, CYpbMBI C XJIOPOM, TOPEHHE JKeJe3a B XJI0PE).

["openue meTamioB. AJIFOMUHOTEPMHS.

Komneknuss wHemetammoB. ['opeHue HemertamwioB (cepbl, docdopa, yris).
BriTecHeHHe MeHee aKTHMBHBIX TaJOT€HOB U3 pacTBOPOB HX coyiel Oonee
AKTUBHBIMU TajOT€HAMM.

Mopenbs TpOMBIIIIEHHONW YCTaHOBKH JIJISI IPOM3BOACTBA CEPHOM KUCIOTHL. Moienb
neyn s oOkura  u3BeCTHsKa. KoJUIeKIMM  NpPOAYKUMA  CHIIMKAaTHON
MIPOMBINIJICHHOCTH (cTeka, Gpapdopa, pasHca, IEMEHTa Pa3IuIHbIX MapoK H JIp.).
JlaGopaTopHbIE OIBITHI

3akaJika ¥ OTIIyCK CTaJH.

O3HakOMJIEHHE CO CTPYKTypamH ceporo u Oejoro uyryHa. Pacno3HaBaHue pya
xKeresa.

[IpakTrueckue 3aHATUS

[Tonydyenue, coOupanue M pacrio3HaBaHUE Ta30B. PenieHue 3KCneprUMEHTAIbHBIX
3a1ad.

[TpodunbHble 1 TpodecCHOHaTBFHO 3HAUYMMBIE AJIEMEHTHI conepkanus. Kopposus
METaJUIOB: XUMUYECKas U 3JIEKTPOXUMUYECKAsl. 3aBUCUMOCTh CKOPOCTH KOPPO3UHU
OT YCIIOBHM oOKpyXatoiiei cpenbl. Knaccudukamuss Koppo3uu METaIOB IO
pa3nu4HbIM rpu3HakaM. CriocoObl 3alTUThl METAIIIIOB OT KOPPO3HUHU.

[Ipon3BOCTBO UyryHa U CTaJIH.

[Tonyyenne HemeTaioB (GPaKIUOHHOM TMEPErOHKOM JKHUIKOTO BO3AyXa H
AIEKTPOJIM30M PACTBOPOB MJIM PACILIABOB 3JEKTPOIUTOB.

CuiMkaTHast IpOMBINUIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTBHI.

2. Opranuyeckasi XuMus

2.1.0cno6nble nonamus op2anuyuecKol Xumuu u meopus CmpoeHus
OpP2aHUYeCKUX COeOUHEHU

IIpenmer opranmueckon xumuu. [IpuponHbIE, UCKYCCTBEHHBIE U CUHTETUYECKUE
OpraHuyecKue BEILICCTBA. CpaBHeHue OPraHUYeCKUX BEILICCTB c
HEOPraHUYECKUMU.
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BanenTtHOoCTh. XHMMHYECKOE CTPOCHHE KaK MOPSAOK COCIMHEHHUS aTOMOB B
MOJIEKYJIBI 10 BAJIEHTHOCTH.

Teopuss cTpoeHuss opraHuueckux coeauHeHud A. M. byrtnepoBa. OCHOBHbIE
MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTpoeHus. M3oMepust n n3omepbl. XUMUYECKUE
dbopMyIIbl 1 MOJICIIA MOJIEKYJI B OPraHUYECKONU XUMUHU.

Knaccuduxkarus opranmdeckux BemecTs. Kiaccudukaiys BemecTs mo CTPOSHUIO
YTIAEPOJHOTO CKeJleTa W HaIn4yuio (YHKIUOHAIBHBIX TpymIl. [omomorn u
romoJiorusi. Hauana Homenkinarypsl [UPAC.

Knaccudukanus peakiuii B OpraHMYEcKOW XWMHH. Peakiuu NpucoeTMHEHHS
(TuapupoBaHUs, TaJOTCHUPOBAHUSA, TUJPOTAJIOTEHUPOBAHUS, THApPATALIUH).
Peakunu OTILETUICHUS (IeruapupoBaHus, JNErUApOraaoreHUPOBAHMS,
neruapartaiuu). Peakiuu 3amenienus. Peakuuu n3zomepusaiuu.

JlemoHCTpauuu

Mopenu MoJIEKyJI TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCTNHECHUM.
KauectBeHHOE€ OOHapyKeHHE yriepoja, BOAOpPOJa W XJopa B MOJIEKYJax
OPraHUYECKUX COCAUHECHUM.

JlaGopaTopHBIil ONBIT

N3roroBneHne MoAENEH MOJIEKYJ OPraHUYECKUX BEILIECTB.

[IpodunbHbie U TpodeccuoHaIbHO 3HAUUMBIE JIEMEHTHI cojeprkanus. [loHsTue o
cyOcTpare u peareHTe. Peakunu OKHUCICHHS U BOCCTAHOBJICHUSI OPTaHUYECKUX
BemecTB. CpaBHEeHUE KIacCU(DUKAIIMU COSAMHEHUN M KJIacCU(UKAIIUU PEaKluid B

HEOPTaHUYECKON U OPTaHUYECKON XUMUHU.

2.2.Yenee000poovt u ux npupoonvie ucCmoOYHUKU

AlKaHbl. AJIKaHbI: TOMOJIOTUYECKUH PSJ, U30MEPUS U HOMEHKIATypa AJIIKAHOB.
XUMHYECKHE CBOWCTBA ajlKaHOB (MeTaHa, »JTaHa): TOpPEHHE, 3aMEIlCHHUE,
pasnoxkeHue, neruapuposanre. [[puMeHeHrne aJkaHoB Ha OCHOBE CBOMCTB.
AJIKEHBI. DTUIIEH, €ro MoJIydeHue (JIIeTUIPUPOBAHUEM HTaHA, JENOJUMEpU3alUCH
Mo- JMATUJICHA). ['OMOJOTHYECKUN psii, HU30MEpPHs, HOMEHKJATypa aJIKEHOB.
XWUMHUYECKHE  CBOWMCTBA  OTWJIEHA:  TOpPEHUE,  KA4YeCTBEHHBIC  PEaAKIUHU
(oOecriBeunBanre OPOMHOM BOJIBI U PACTBOpPA IMEPMaHTaHaTa Kajus), TUIApATAIINS,

nonuMepusanus. [I[puMeHeHrne >TuieHa Ha OCHOBE CBOMCTB.
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Juensl n kayuyku. IloHATHE O AUMEHAxX Kak YIJIeBOAOPOJAX C IBYMs JABOMHBIMU
cBa3siMu. CompspKeHHblE JAMEHbl. XHMMHMUYECKHE CBOMCTBa OyrtaaueHa-1,3 wu
U30IpeHa: o0ecIBeYMBaHUE OpOMHON BOJbI U MOJMMEpPU3ALUS B KaydyyKH.
HartypanbHblil 1 CUHTETHYECKME KaydyKH. Pe3una.

Anxusbl.  AnerwieH.  XMMHMYECKME  CBOWCTBA  alETWIIEHA:  TOPEHHE,
oOeciBeurBaHre OPOMHOM BOJBI, MPUCOSAMHEHUN XJIOPOBOIOPOAA U THAPATAIIHS.
[IpumeHeHne aneTwieHa Ha OCHOBE CBOMCTB. MeKKiaccoBas H30MEpHUs C
JIKaJeHaMU.

Apenbl. benzon. XuMudeckue CBOMCTBa OEH30J1a: TOPEHUE, PEaKIMU 3aMeIleHUs
(ra- moreHupoBaHue, HUTpoBaHue). [lpuMenenue OeH301a Ha OCHOBE CBOMCTB.
[IpupoaHbIe HCTOYHMKHU YIIIE€BOAOPOIOB. 1Ipupoanslii ra3: cocras, NPUMEHEHNE B
KaueCTBE TOIUIMBA.

Hedts. Coctas u nepepabotka nedtu. [leperonka Hedru. Hedrenpomykror.
JeMoHcTpanuu

["openue meTtaHa, 3TUIEHA, alleTHIICHA.

OTHOLIEHHE METaHa, HTUIICHA, alleTHJIeHa U OeH30Jla K pacTBOpaM IMepMaHraHaTa
KaJIisi 1 OpOMHOM BOJIE.

[TosydueHue 3THIIEHA peakMen NeruapaTalry 3TaHoJIa, aleTUiIeHa — TUAPOIU30M
KapOuga KajbLUs.

PaznoxeHue kaydyka npHu HarpeBaHWU, UCIIBITAHUE MPOAYKTOB PA3JIOKEHUS HA HE-
IIPENEIBHOCTD.

Komnekuus o6pa3nos HedTu 1 HePTenpoaykToB. Komnekuus «KaMeHHbIN yronib 1
IPOLYKLHS KOKCOXUMHUYECKOTIO MPOU3BOCTBAY.

JlaGopaTtopHbIE OIBITHI

O3HaKOMIIEHHE C KOJUIEKIIMEH 00pa3uoB HEPTHU U MPOAYKTOB €€ MepepadOTKH.
O3HakOMJIEHHE C KOJUIEKLIHMEH KaydyyKoB M oOpa3laMu H3AETUil U3 pEe3UHBI.
[Ipodunbhable U npodeccuoHaNbHO 3HAYMMBIE DJIEMEHTHI cojepskanus. [Ipa-
Buno B. B. MapkoBuukoBa. Krnaccudukanus u HazHayeHUE KayyyKOB.

Knaccudukanus v Ha3HaueHue pe3uH. Byinkanuzamus kaydyka.
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[TonmydyeHnue aneTwieHa NUPOIUM30M METaHa U KapOWIHBIM crocoOoMm. Peakumus
NOoJMMEPU3alMK  BUHWIXJIOpUAA. [lONMBHUHMIXJIOpUI W €ro NpPUMEHEHUE.
Tpumepuzanus aneTuieHa B OEH3011.

[TonsiTue 006 o9kcTpakuuu. BocctaHoBneHne HUTpoOOEH307a B AHHWIIMH.
['omomornueckuu pan apeHoB. Toxyon. HutpoBanue tosyona. Tpotu.

OCHOBHbBIE HAaINpaBJCHHUS MPOMBIIICHHOW TepepaboTKM MPUPOJHOTO Trasa.
[TommyTHBIN HEDTAHOI ra3, ero nepepadoTka.

[Ipouiecchl  TPOMBINUIEHHONW TiepepaboTKu  HedTU: KPEKUHT, PUPOPMUHT.
OxTaHOBOE YKCIIO OCH3MHOB U LIETAHOBOE YUCJIO AU3EIBHOI0 TOIUIMBA.

Kokcoxummuueckoe IMPOU3BOACTBO M €TI0 IIPOAYKIIHA.

2.3.Kucnopoocooepicauiue opzanuueckue coOeOUHEeHUs

Cruptel. Ilomydyenune »TaHosia OpOKEHHMEM TUIFOKO3bl M THpaTalued 3TUJICHA.
['unpokcunpHass rpynma Kak —(QyHKIuoHaibHas. [loHsATHE O MpeaenbHBIX
OIHOATOMHBIX CIHpPTax. XHUMHUYECKHE CBONCTBAa JTAHOJIA: B3aUMOJICHCTBHE C
HaTpueM, 00pa30BaHKUE MPOCTHIX U

CIIOXKHBIX A(UPOB, OKHCICHHE B anpieruia. [IpuMeHeHue sTaHOJIa HAa OCHOBE
CBOMCTB. AJIKOrOJIU3M, €ro MOCIHEACTBUS JJsi OpraHu3Ma 4YeJoBeKa W
IpeaynpexIeHuE.

['nuneprH Kak NpeacTaBUTENb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakius
Ha MHOTOQTOMHBIE cIUPTHL. [[pruMeHeHne ruiepuHa.

®denos. du3znyecKre U XUMUYECKHUE CBOMCTBA (peHoia. B3anMHOe BIUsSHUE aTOMOB
B MOJIeKyJie (eHoJia: B3aUMOJEUCTBUE C THUIPOKCHUIOM HATpPUS M a30THOMU
kuciotoi. [I[pumenenue eHosia Ha OCHOBE CBOMCTB.

Anpnerunpl.  Tlonstue 00  ampmeruwpax.  AJjpAerujgHas — Trpylmna  Kak
byHkuuoHanpHas.  QopManpiaeru U €ro  CBOMCTBA:  OKHCIIEHHE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBJIECHHE B COOTBETCTBYIOLIUW CIIHPT.
[TonyyeHne anpbAErUAOB OKHCICHHUEM COOTBETCTBYIOIIMX cOUPTOB. [IpuMeHneHue
dbopmainpieruia Ha OCHOBE €ro CBOMCTB.

Kap6onoBeie kucnotel. [lonsite o kapOOHOBBIX KuciIoTax. KapOokcuibHas
rpyIina kak (QpyHKiyoHagbHas. ['oMoiorudeckuil psji mpeaeibHbIX 0OJJHOOCHOBHBIX

KapOOHOBBIX KHUCIOT. [lomyueHrne KapOOHOBBIX KHUCIOT OKHCIEHHEM ajbAETUJIOB.
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XUMUYECKUE CBOMCTBA YKCYCHOM KHCJIOTBHI: OOIIME CBOWCTBA C MHHEPATbHBIMU
KHUCIIOTaMU M peakius srepudukanuu. [I[pumeHenne ykCycHONW KMCIOThI HA OCHOBE
CBOMCTB. Bricuine »KUpHbIE KUCIOTHI HA PUMEPE MAITBMUTUHOBOM U CTEAPUHOBOM.
Crnoxusie »¢upbl u xupbl. [lomydyeHue CIOXHBIX 3(QUPOB peaxiueit
srepudukanuu. Croxueie >QuUpbl B NOpHUpojae, HUX 3HadeHue. lIpumenenue
CJIOHBIX A()UPOB HA OCHOBE CBOMCTB.

Kupsl kak crnoxubsie 3¢upbl. Knaccudukamus >kupoB. XUMHUYECKHE CBONCTBA
JKUPOB: TUIPOJIN3 W TUAPUPOBAHUE JKUJKUX >XKUPOB. lIpumMeHeHHe >KXUpOB Ha
OCHOBE CBOMCTB. MbLia.

VYrneBonbl. YrieBobl, UX KiaccuUKaIus: MOHOCaxapuabl (TI0Ko03a, PpykTo3a),
Jrcaxapuasl (caxapo3a) U mojarcaxapubl (Kpaxmai U IeUT0103a).

['moko3a — BEHIECTBO C JABOMCTBEHHOM (YHKUHMEH — albJAErHIOCHHPT.
XVAMHMYECKHE CBOMCTBAa TJIIOKO3bl: OKHCJIEHHUE B TJIOKOHOBYKO  KHCIOTY,
BOCCTAHOBJICHME B COpPOMUT, CHUpTOBOE OpoxkeHue. llpumeHeHWe TIoKO3bl Ha
OCHOBE CBOMCTB.

3Ha4YEHHE YTIEBOAOB B KMBOW NPUPOJE U KU3HU 4desoBeka. [loHsaTHe 0 peakuusax
MOJIMKOHJICHCAIMM M TUAPOJIN3a HA MPUMEPE B3aUMOIIPEBPALICHUN: TIIFOKO3a <>
MIOJINCAXAPUL.

JleMoHCcTpanuu

OKucnieHue CrupTa B ajabJIEeTU/I.

KauecTBeHHBIE peaKIMA HA MHOTOATOMHBIE CITHUPTHI.

PactBopuMocTh (eHosia B BoJe NpH OOBIYHOM TeMIiepaType M HarpeBaHUMU.
KauecTBeHHbIE peakiuu Ha (HEHOJI.

Peakuus cepeOpsiHOrO 3epKaiia ajlbJIerHI0B U IITFOKO3bI.

OxucIieHre anbJeruioB U IIIOKO3bl B KUCIOTY ¢ HOMOUIbI0 rujipokcuaa meau (11).
KauectBennas peakius Ha kpaxmai. Kosuiekiust 3(pupHBIX Mace.

JlaGopatopHbIe OIBITHI

PactBopenue riunepuHa B Bojae W B3auMmojeicTBue ¢ ruapokcuaom menu (I1).
CBoiicTBa YKCYCHOW KHCIIOTBI, OOIIME CO CBOMCTBAMH MHHEPATbHBIX KHCIOT.

JlokazarenbCTBO HEMPEACIBHOIO XapaKTepa KUIKOrO Kupa.
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B3aumoneiicTBue rioko3bl U caxapo3bl ¢ ruapokcuaoMm meau (II). KauectBennas
peakuus Ha Kpaxmanl.

[IpopunbHble ¥  TpodecCHOHATBbHO  3HAYMMBIE  BJIEMEHTHI  COJIEpPIKaHUS.
MeTunoBblii CIIUPT U €ro HKCMOJb30BAHUE B KAYECTBE XHUMHYECKOTO CHIPHS.
ToKCHYHOCTh METaHOJIa U MpaBUJia TEXHUKU OE30MACHOCTU NMpU paboTe C HUM.
OTUJIEHTIIMKOJIb U €ro NpuMeHeHUEe. TOKCHYHOCTh STUJIEHIJIMKOJIS W IpaBuia
TEXHUKH 0€30MacHOCTH MpHU paboTe C HUM.

[Tonyyenne ¢QeHona u3 MNPOAYKTOB KOKCOXMMHUYECKOTO TMPOU3BOJCTBA M U3
OenH3oura. [TonmukonaeHC AT dbopmanpreruaa C dbenooM B
dbenonodopMaIbACTHIHYIO CMOITY.

Auneransaerun. [lonstue o keToHax Ha npumMepe arerToHa. [I[puMeHeHue aleToHa B
TEXHUKE U MTPOMBIILICHHOCTH.

Mmuoroo0pasue kapOOHOBBIX KHCIJIOT (Il1aBeJIeBOM KHCIOThI KaK JBYXOCHOBHOM,
aKpWJIOBOM  KHCIIOTBI ~ KaKk  HENpeneNbHOM, O€H30MHOM  KHUCIOTBI  Kak
apoMaTU4EeCKOM).

[InenkooOpasyrome Macia. 3aMeHa >KUPOB B TEXHHUKE HEMHUIIEBBIM CHIPHEM.
CuHTETHYECKHE MOIOIIUE CPEJICTBA.

MonouHoxkucnoe OpoxeHue rimoko3bl. Kuciomonounsie npoaykTel. CUaocoBaHUE

kopMmoB. HutpoBanue nemntonossl. [Iupokcuim.

2.4.A30mcooeprcauwgue opzanuueckue coeounenus. Ionumepur

Amvunbl. [lonsitue 06 amuHax. Anudarudeckue aMUHBI, UX KiIacCUpUKAIMSI U
HOMEHKJIaTypa. AHWINH KaK OpraHu4yeckoe ocHoBaHue. [loiiyyeHue aHWivHA W3
HUTpoOeH30a. [I[puMeHeHre aHUIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCIIOTBI. AMHHOKHCIOTBI Kak  amdoTepHble  IU(PYHKIIMOHAIBbHbBIE
OpraHUYeCcKue COCUHEHUS. XUMHYECKHE CBOMCTBA AMUHOKHUCIIOT:
B3aMMOJICHCTBUE C IIeJI0YaMHu, KHUCJIOTaMH U JpPYr C JApyroMm (peakius
nonukoHaeHcanuu). llentunHas cBs3p w nonunentuael.  [IpuMenenue
AMHMHOKHCIJIOT HA OCHOBE CBOMCTB.

benku. IlepBuuHasi, BTOpWUYHAs, TPETHYHAS CTPYKTYPHI OCIKOB. XHWMHUYECKHE
CBOMCTBa O€JKOB: TOpPEHHE, JICEHATypalus, THIPOJU3, IIBETHHIE PEAKIUU.

buonorudeckue pyHKnu O6EIKOB.
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[Tormmepsl. benku u momvcaxapu bl Kak OMOTIOIMMEPHI.
[Inactmaccel.  IlomyyeHne  MOIMMEpPOB  peakUMEN  MOJUMEpHU3alUH U
MOJMKOHJAEHCAIMU. TepMOIUIAaCTUYHBIE W  TEPMOPEAKTHUBHBIE  IJJACTMACCHI.
[IpencraBurenu miacTmacc.
Bonokna, ux knaccudukamus. [lonyuyenue BonokoH. OTaeNbHbIE MPEICTABUTETN
XUMHUYECKUX BOJIOKOH.
JleMoHcTpanuu
BzaumopericTeue aMmMuaka U aHUJIMHA C COJISIHOM KUCJIOTOM. Peakius aHuivHa ¢
OpOMHOI BOJIOH.
JlokazarenbCcTBO HaMMuus (YHKIMOHAJIBHBIX TPYMNI B PAaCTBOPAX aMUHOKHUCIIOT.
PactBopeHue u ocaxxaeHue O0€KoB.
[{BeTHBIE peakiuu OEIKOB.
["'opeHne NTUYBETO TIepa U WIEPCTIHON HUTH.
JlaGopaTopHbIE OMBITHI
PactBopenue 6eKoB B BOJIE.
Oo6Hapy:xeHue 6eJIKOB B MOJIOKE U MSICHOM OYJIbOHE.
JeHnarypanus pactBopa Oelka KYpUHOIO siflla CIOUPTOM, pPacTBOPAMH COJieh
TSKEJIBIX METAJUIOB U MIPU HArPEBaHUMU.
[IpakTrueckue 3aHATUS
Pemienne 3KcnepUMEHTAIBHBIX 3aJad  Ha UACHTU(PUKALMIO OPraHUYECKUX
coequHeHui. Pacrio3HaBanue mmacTMacc U BOJIOKOH.
[IpodunbHble U  npodecCHOHATBbHO 3HAYUMBIE  DJIEMEHTHI  COACPIKAHUSI.
AMMHOKANpoHOBast KucioTa. KanpoH Kak npeicTaBuTeNb MOJUAMHUIHBIX BOJOKOH.
Hcnonb3oBanue TUIIpoSiM3a OEIKOB B MPOMBINLIEHHOCTH. [loMMBUHUIXIOpUST,
nonurerpadpropatuieH  (teduon). DdenonodopmanbaeruHble  MIACTMACCHI.
Hennynoun. [TpombllieHHOE MTPOU3BOACTBO XUMUYECKUX BOJIOKOH.
3. TEMATHYECKOE IINIAHUPOBAHUE

¢ yueToM npoduiisa y4eOHOH AU CIUTIIUHBI

[Ipyn peamuzammu comepkanusi 0O0Ie00pa30BaTEILHON yUeOHOW HUCIIUTITAHBI

«Xumusi» B mpenenax ocBoeHuss OOIl CIIO na 06a3e OCHOBHOTO 0OIIEro

24



0o0pa3oBaHUsl C TIOJIY4YEHHUEM CpEIHEro

obmiero  0Opa3oBaHUs

MaKCHUMaJIbHas1 yqe6Ha;1 Harpyska 06yqa}01unxc;1 COCTaBJIACT:

no npodeccusam CIIO TexHnuueckoro npodusis npoPecCHOHaTBLHOTO 00pa30BaHUs

- ayauTopHas (oOs3aTebHAs) Harpy3ka 0oOydJaromuxcs, BKItodYas jJabopaTOpHBIS

OMBITHI U TPaKTUYECKHUE 3aHATUs, — 114 yacos

3.1 TemaTu4ecKui miaaH

Bupa yyeOHo# padoThI

KoanuyecTBO 4acoB

AynuropHble 3ausatus. Cojaepkanue

IIpodeccun CIIO

coenuHenus. [lonumepsl

BBenenue 2
1. O0mas u HeopraHu4veckasi XuMusi 70
1.1. OCHOBHBIE ITOHATUSA U 3aKOHbI 6
1.2. Ilepuoanyueckuii 3aKOH U 8
Ilepunoanyueckas cucrema

XHUMHYECKHUX dJ1eMeHTOB /. M.

MenzeneeBa u CTpPOEHHUE aTOMa

1.3. Ctpoenune BemecTBa 10
1.4. Bona. PactBOpHI. 8
DJIEKTPOJIUTUYECKAS

QUCCOoLIAAIAsI

1.5. Knnaccudukaiyss HEOpraHM4eCKUx 12
COE€IUHEHUN U UX CBOUCTBA

1.6. Xumu4ueckue peakiuu 14
1.7. MeTaibl 1 HEMETAIIIBI 12
2. Opranuyeckasi XuMus 42
2.1. OCHOBHBIE ITIOHSITUS 8
OpPraHUYCCKON XUMUH U TCOPUS

CTPOEHUS OPTaHUUYECKUX

coequHEHUN

2.2. YT1eBOOPOaAbI U UX IIPUPOIHBIC 12
HUCTOYHUKU

2.3. Kucnopoacoaepxkarniue 10
OpTraHHUYEeCKHUEe COCTUHCHHUS

2.4. A3oTcoaepikaliue OpraHuIecKue 12
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Bupa yyeOHo# padoThl KoanuecrBo yacoB

AyaurtopHsble 3anaTus. Cogepxxkanue | IIpodeccun CIIO
Hroro 114

IIpomesrcymounan ammecmauyus é popme ougpgpepenyuposannozo zauema

4. TIEPEYEHD [TPAKTUYECKUX 1 JIABOPATOPHbBIX PABOT

BU] ‘ HaumenoBanue pasaciioB u 3aHATHH

Tema 1.4. Boga. PacTBopbl. DIEKTPOIUTHYECKAS TUCCOIUAITUS

113 1 ‘ IlpurorossieHne pacTBOpa 3aJJaHHOW KOHIEHTpAaIluHU

Tema 1.7. MeTaiuisl 1 HEMETAJUIBI

I3 2 ITonyuenune, cobupanue u
pacrio3HaBaHME Ia30B.

113 3 Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4.

Tema 2.3 Kucnopojacoaepkaiiue opraHudecKue COCIMHECHUS

113 4 Pemienue OKCIICPUMCHTAJIBHbLIX 3aJ1a4 Ha I/I,Z[eHTI/I(i)I/IKaI_II/II-O
OPraHU4YCCKHUX COCAMHCHUM.

113 5 Pacnio3naBaHue rjaacTMacc ¥ BOJIOKOH.

5. MIPUMEPHBIE TEMbI PE®EPATOB (AOKJIAAOB)
N UHANBUAYAJIBHBIX ITIPOEKTOB

buorexHonorus u renHas nHxeHepus — TexHosiorun XXI Beka.
HaHoTexHonorns Kkak TNPUOPUTETHOE HANPABICHUE PAa3BUTHUS  HAyKH
npousBojcTBa B Poccuiickon denepanuu.
CoBpeMeHHBIE METObI 00e33apaKUBaHUS BOIBI.
AJIOTPOIHS METAJUIOB.
Kwusnb u nearenbHocTh . 1. Menneneena.
«[lepunoguueckoMy 3akoHy Oy/ayliee He TPO3UT Pa3pyIICHUEM. . >
Cunre3 114-ro sanementa — TpuyM@ poCCUNUCKUX (HU3UKOB-IEPIIUKOB.
N3oTtomnsl Bogopoaa.

Hcnons3oBaHue PAAUMOAKTUBHLBIX M30TOIIOB B TEXHUYCCKUX LCIIAX.
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PeHTreHoBCKOE M3ITyUYEeHHE U €r0 UCIIOIh30BAHNE B TEXHUKE U METUIIUHE.

[1n1a3mMa — yeTBEepTOE COCTOSTHUE BEIIECTRA.

AMopdHbIe BelecTBa B IPUPOAE, TEXHUKE, OBITY.

OxpaHa OKpy’Karomel cpenbl OT XMMHUYECKOTO 3arps3HeHus. KomuuecTBeHHbIE
XapaKTEPUCTUKHU 3arps3HEHUS OKPY>KAIOIIEH Cpejbl.

[IpumeneHue TBEpOTO U ra3000pa3zHoro okcuaa yriaeposaa (IV).

3amuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

['pybonucniepcHbie  CUCTEMBI, HMX KilaccM(UKAlus ¢  HUCIOJb30BAaHUE B
poecCHOHANTEHON IeATeTLHOCTH.

KocMmernueckue remnm.

[IpumeHeHue cycreH3uil u IMYyJIbCUNA B CTPOUTEIILCTBE.

MuHepasbl ¥ TOpHBIE TOPOBI KaK OCHOBA TUTOCHEPHI.

PactBopsI BOKpyT Hac. TUIbI pacTBOPOB.

Bopa kak peareHT u cpea sl XUMHUYECKOTO TpoIiecca.

Kuznsp u nedarensHocth C. Appenuyca.

Bknam oOTEYeCTBEHHBIX YYEHBIX B PAa3BUTHE TEOPUH  DIIEKTPOIUTHUECKOM
JTUCCOIUAITIH.

YcrpaneHue )KeCTKOCTH BOJIbI Ha POMBIIIIICHHBIX MPEANPUITUSX.

CepHast KUCIIOTa — «XJIe0 XUMUYECKOU TPOMBIIIIICHHOCTH.

Hcronp30BaHre MUHEPATBHBIX KUCIOT HA MPEANPUITHIX PA3TUIHOTO MPOGHIIS.
OKCcHJIBI ¥ COJTM KaK CTPOUTENIbHBIC MaTEPHAIIBI.

Hcropus runca.

[ToBapeHHas COJIb KaK XMMHYECKOE ChIPhE.

MHuoronukuii KapOOHAT KaNbIHUs: B IPUPOJIE, B MPOMBIIIJIEHHOCTH, B OBITY.
Peakiuu ropeHus Ha MPOU3BOJICTBE U B OBITY.

BupryanbHoe MoieIMpoBaHUE XUMHYECKUX MTPOIIECCOB.

DNEKTPOIN3 PACTBOPOB AIIEKTPOIIUTOB.

DNEKTPOIN3 PACIIIIABOB YJEKTPOIUTOB.

[IpakTrueckoe NMPUMEHEHHE DJICKTpoiH3a: padUHUpPOBAHME, TaTbBAHOIJIACTHKA,
rajJbBaHOCTETHSI.

Hcropust monyyeHus v MPOU3BOACTBA AITFOMUHUS.
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DAEKTPOIUTUYECKOE TTOTYICHUE B paUHUPOBAHNE METH.

KuzHb u gestenbHocTh I, J[9BU.

Posib MeTaioB B UCTOPUHU YEIOBEUECKON IMBUIM3aUU. VIcTOpHsi OT€4eCTBEHHOM
yepHoil MeTamurypruu. CoBpeMEeHHOE METAJUTyPrudecKoe MpOU3BOICTRO.

Hctopusi OTEUECTBEHHOM IIBETHOM METa/uTypruu. Poib METauioB M CIUIaBOB B
HAaY4YHO- TEXHHYECKOM IIPOTpecce.

Koppo3us MeTanioB u ciocoObl 3alIUTHI OT KOPPO3HH.

WNHepTHBIE WK 6JIarOpPOJIHBIC Ta3kl.

Poxxnarorye cojii — rajoreHsbl.

HcTopus mBeacKou CIMYKH.

HcTopusi BOSHUKHOBEHUS U Pa3BUTHSI OPTaHUYECKON XHUMUU.

Kuznsp u nedarensHocth A. M. bytieposa.

ButanusMm u ero kpax.

Posnb 0TeUeCcTBEHHBIX YUEHBIX B CTAHOBJICHUHU U Pa3BUTUH MUPOBOI OpraHUYECKOMN
XHMHH.

CoBpeMeHHBIE TIPEJCTABICHUS O TEOPUH XMMHUYECKOTO CTPOCHUSI.

DKOJOTUYECKUE ACTIEKTHI HCTIOJIb30BAHHUS YTIIEBOJOPOTHOTO ChHIPHSI.
DKOHOMMYECKHE aCTHEKThl MEKIYHAPOIHOTO COTPYAHUYECTBA MO UCIOIb30BAHUIO
YIJIEBOJOPOJIHOTO CHIPHSI.

Hctopust OTKpBITHST U Pa3pabOTKU Ta30BBIX M HEPTAHBIX MECTOPOXKIACHUU B
Pocculickon ®@enepanumu.

Xumus yriieBoJIOPOJIHOTO ChIPbSI K MOsI Oy y1iiasi mpodeccus.

VYTI1€BOIOPOHOE TOIIIMBO, €M0 BUABI U HA3HAUCHMUE.

CHHTETHYECKHE KaydyKH: HCTOPHS, MHOTOOOpa3ue M NMEPCIICKTUBEI.
Pe3nnoTexHnueckoe Mpor3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM MPOrpecce.
CBapoyHO€ MPOU3BOJCTBO U POJIb XUMHUHU YTJIEBOJIOPOJIOB B HEM.

HedTh 1 ee TpaHCcHoOpTHpPOBKA KaK OCHOBAa B3aMMOBBITOJHOTO MEXIYHapOIHOTO

COTPYIHUYECTBA.
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6 XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJBHOCTU CTYAEHTOB

XapakTepucTHKAa OCHOBHBIX BU/10B
J1eITeJIbHOCTH CTYJA€HTOB (Ha
YPOBHE Y4E€OHBIX 1eCTBUI)

Conepxanue
o0yueHus

Baxueiimuue YMeHue 1aBaTh ONpeJieI€eHUEe U ONeprupoBaTh
XUMHYECKHe CJIEAYIOUIMMH XUMHUYECKUMU TTOHSITUSMU: BEIIECTBO,
NOHATHUSA XUMHUYECKHUU DJIIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIBHBIC aTOMHAsI U MOJIEKYJIsIpHasi MacChl,
UOH, aJUTOTPONHUSI, U30TOMNbI, XUMHUYECKasl CBS3b,
AIIEKTPOOTPULATEIILHOCTD, BAJICHTHOCTh, CTEIECHb
OKMCJICHUS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIH
00BEM Ta3000pa3HBIX BEUIECTB, BEILIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI,
pPacTBOPBHI, FJIEKTPOIUT U HEDIECKTPOJIIUT,
AIIEKTPOJIUTUYECKAs INCCOHAIINS, OKUCITUTEIb U
BOCCTaHOBHUTEIb, OKMCIIEHUE U BOCCTAHOBJICHUE,
TEer10BOM 3(h(PEeKT peakuu, CKOPOCTh XUMHUIESCKOU
peaknum, KaTaius3, XUMHYECKOE paBHOBECHE,
YTJI€pOOHBIN CKeleT, (pyHKIIMOHaNbHas TpYIIIa,
H30MEpPUs, TOMOJIOTHS

OcHOBHBIE 3aKOHBI DopMyITUPOBAHHE 3aKOHOB COXPAHEHUS MaCChI
XHUMHH BEILECTB U MMOCTOSIHCTBA COCTABA BEIIECTB.

VYcTaHOBKa NPUYHUHHO-CIEACTBEHHOU CBSI3U MEXKIY
COJICp>KaHHUEM PTHUX 3aKOHOB M HAITUCAHUEM
XUMHUYECKUX (POPMYNT U ypaBHEHUI. Y CTAaHOBKA
ABOJIFOIIMOHHOMN CYIIIHOCTH MEH/IEJIEEBCKOU U
COBpEeMEHHOH (HOpMYITUPOBOK MEPHOIUUECKOTO 3aKOHA
J. . MenneneeBa. O0bsicHEeHNE (PUBNUECKOTO CMbBICIIA
CHUMBOJIUKH TIEPUOAUUESCKON TAOIUIIBI XUMHYECKUX
snemeHTOB /1. 1. MenneneeBa (HOMEpPOB 2JII€MEHTA,
nepuojia, TPyIIibl) U YCTAaHOBKA MIPUYUHHO-
CJI€JICTBEHHOM CBSI3U MEX/Iy CTPOEHHUEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUSI CBOMCTB DJIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB B ITIEPUOAAX

U TpyTIIax.

XapakTepUCTHUKA DJIEMEHTOB MaJIbIX U OOJIBIITHUX
NEePUOJOB MO UX MNOJOXKEHHIO B [leprnoanyueckomt
cucteme JI. 1. Menneneena
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OcCHOBHBIE TEOPUH YcraHOBKa 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
XUMHUH BEILIECTB OT CTPOSHUSI aTOMOB OOpa3yIOMINX UX
XUMHYECKHX DJIEMEHTOB. XapaKTEepHUCTUKA
BaKHEUIINX TUIIOB XUMHNYECKHUX CBA3ECU U
OTHOCHUTEJIBHOCTHU 3TON TUIOJIOTHH.

OOBsicHEeHHE 3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHUSI KPUCTAIUIUYECKHUX PEUIETOK.
DopMyIUPOBKA OCHOBHBIX MNOJOXEHUU TEOPUH
SIEKTPOJIMTUUECKON JUCCOLMAIMU U XapaKTEePUCTUKA
B CBETE PTOM TEOPHUM CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHNUYECKUX COCIANHECHUM.

DopMyIUPOBKA OCHOBHBIX NOJIO)KEHUU TEOPUU
XUMHUYECKOTO CTPOEHUSI OPTraHUYECKUX
COEJIMHEHUN U XapaKTEepPUCTHUKA B CBETE ATOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX

COECIMHEHUU
Baxxnenmue XapakTepHuCcTHKa COCTaBa, CTPOEHUs, CBOMCTB,
BelIeCTBA U MOJY4YEHHUsl U NIPUMEHEHHUs] BaxKHeHux metauioB (1A
MaTepHabl u |l A rpynmn, aarroMuHus, xejne- 3a, a8 B €CTECTBEHHO-

HAy4YHOM TIpOdUIIC€ U HEKOTOPBIX d-3JIEMEHTOB)

U UX COCJIMHEHUU.

XapakTepHuCTHKa COCTaBa, CTPOCHMsI, CBOHCTB,
MOJIYYCHHSI U IPUMEHCHHUSI BAXKHEUIITNX HEMETAJIIIOB
(VI A, VIIA, VIA rpyn, a Takyke azora u pocdopa,
yriepo/ia ¥ KpEMHUsI, BOJIOPO/1a) U UX COSTUHCHU.
XapakTepuCTUKa COCTaBa, CTPOSHUSI, CBONUCTB,
MOJTYYEHHUS U IPUMEHEHHU I BA)KHEUIITUX KIIACCOB
YTIICBOIOPOAOB (AJIKAHOB, IIMKJIOAJIKAHOB, aJIKEHOB,
aJIKUHOB, apEHOB) U UX HauboJiee 3HAUNMBbIX

B HApOJIHOXO3SIMCTBEHHOM IJIaHE MPEJICTaBUTEICH.
AHaJioTU4YHasT XapaKTepPUCTHUKA BaKHEUIIINX
npeacTaBUTEIed APYyTrUuX KIacCOB OPraHUUYECKUX
COEOUHEHUN: MEeTaHOoJIa U 3TAaHOJIa, CI0XXHBIX 3(UPOB,
JKUPOB, MBI, aJibJIeTuA0B (hopMaIbaeTrua0B U
arerajibAeruaa), KEeTOHOB (aleToHa), KapOOHOBBIX
KUCJIOT (YKCYCHOM KHCJIOTHI, JUTs
€CTECTBEHHOHAYYHOT'O TIPO( Ut MpeacTaBUTEIICH
APYTHUX KJIACCOB KHUCJIOT), MOHOCAaXapuJI0B (TJIFOKO3BI),
JcaxapuJioB (caxapo3sbl), IToJaUcaxapuaoB (Kpaxmasia
U [EJUTI0JIO3bI), aHUJIMHA, aMUHOKHCJIIOT, OEJIKOB,
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH, KayYyKOB,

JIacTMacce

XuMu4yecKum Hcnonw3oBanue B yueOHOU U nTpodecCuoHaIBLHOMU
SA3BIK U AESITETbHOCTH XUMHUYECKUX TEPMUHOB U CUMBOJIMKHU.
CUMBOJIMKA Ha3Banne M3y4eHHBIX BEIIECTB MO TPUBHAJIBHOW WU

MEXIAYHApOJHONW  HOMEHKJIaType UM  OTpaKEHUE
COCTaBa 3THUX COEAUHEHHUU C MOMOILBID XUMHYECKHUX
dopmy.

OTpakeHne XUMHUIECKUX TIPOIIECCOB C TIOMOIIBIO
YpPaBHEHUN XUMHYECKUX PEAKIINH
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Copepsxkanue
o0yuyeHus

XapakTepucTHKAa OCHOBHBIX BU/10B
JeITeJIbHOCTH CTYJA€HTOB (Ha
YPOBHE Y4eOHBIX 1eiCTBHI)

XuMHuuecKue
peakuuu

OOBsICHEHHUE CYNIHOCTH XUMHUYECKHUX ITPOIIECCOB.
Knaccudukarmss XUuMUYEeCKUX PeaKIUui 11O
pa3auYHBIM IIPU3HAKAM: YHUCILY U COCTaBY HPOJAYKTOB
W pEareHTOB, TeTUIOBOMY 3D EeKTy, HAITpaBJICHHUIO,
daze, HaMUUUIO KaTaIU3aTOPa, U3AMEHECHHUIO CTETICHEH
OKHUCJICHHUS DJIEMEHTOB, 00pa3yIoIIUX BEIIeCTBA.
VcTaHoBKa MPU3HAKOB OOIIETO M PA3JIMYHOTO B
TUIOOJIOTUX PEAKLUM JIJIsI HEOPTaHUYECKOU U
OPraHUYECKOU XUMMUH.

Knaccudukanus BeniecTB U NpolecCoOB C TOUKHU
3pEHUSI OKHCJICHUsI-BOCCTAaHOBJICHUsI. COCTaBI€HUE
YPaBHEHUU pEaKLMil C HOMOIIBIO METOJA
AJIIEKTPOHHOTO OajlaHca.

OOBsicHEHHE 3aBUCUMOCTH CKOPOCTU XUMHYECKOMN
peaKMy U HOJOXKEHUSI XUMUYECKOIO PAaBHOBECHUSI OT
pa3au4YHbBIX (AaKTOPOB

XuMHuuYecKui
IKCHEePUMEHT

BrinosHeHHe XUMHUYECKOr 0 SKCIEPUMEHTA B HOJTHOM
COOTBETCTBMU C IIPaBUIAMHU O€30I1aCHOCTH.
HaGmronenue, pukcamnyst 1 oNucaHue pe3ybTaTOB
MPOBEAECHHOI'O PKCIIEPUMEHTA

Xumuueckas
uHpopManus

ITpoBeneHrne caMOCTOSITEIBHOTO TTOMCKA XUMHUYSCKOMN
uHOpMAIlMA  C  HCIOJb30BAHHUEM  Pa3JIUYHBIX
WCTOYHUKOB (Hay4YHO-TIOITY JISIPHBIX U3JaHUH,
KOMITBFOTEPHBIX 0a3 JIaHHBIX, pecypcoB MHTepHeTa).
Hcrionnb30BaHUE KOMITBIOTEPHBIX TEXHOJIOTHH
st 00paboTKH

U TIepelayd  XUMHYEeCKOW wuHpopMalud U €€
OpeJICTaBIICHUS B Pa3IUYHBIX (popmMax

Pacuernsl mo
XUMHUYECKHUM

dopmynam
U YPABHEHUSIM

VYcTraHOBKa 3aBUCHMOCTH MEX/1y Kau€CTBEHHOM U
KOJINYECTBEHHOI CTOPOHAMM XMMHYECKUX OOBEKTOB U
MPOILIECCOB.

Pemienne pacueTHbIX 3a/1a4 N0 XUMUYECKUM
(opmynam 1 ypaBHEHUsIM
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ITpodpunsHoe n OOBsICHEHNE XUMHUYECKUX SIBICHUMU,

npogeccuoHaAIbHO OPOUCXOISIIUX B IPUPOJIC, OBITY U HA
3HAYUMOe MPOM3BOJICTBE.
coaepskaHue OrmnpenieneHne BO3MOXKXHOCTEH MMPOTECKAHUS

XUMHYECKHUX MPEBPANICHUN B Pa3IUYHBIX YCIIOBHUSIX.
CoOImroieHUE TTPaBUIT IKOJIOTHYSCKU T'PaMOTHOTO
MOBEACHUS B OKPY KaAIOMIEH cpeie.

O11eHKa BIUSTHUSI XUMHYECKOTO 3arpsi3HCHU S
OKpY>Karomiei cpebl Ha OPTaHU3M YEJIOBEKa U
JApYyTHUE > KUBBIC OPraHU3MBI.

CooOnronieHue rpaBuil 6€30macHOro oOparieHus ¢
TOPIOYHMMHU U TOKCUIHBIMHU BEIIECTBAMHU,
nmabopaTopHbeIM oOopynoBanuem. [loaroroBka
pacTBOPOB 3aJlaHHOW KOHIICHTPAIIUU B OBITY U Ha
MIPOU3BOJICTBE.

Kpuruueckas oneHka JOCTOBEPHOCTH XUMHUYECKOM
nHOpMaIHH, TTOCTYNAIOMICH U3 pa3HbIX
HUCTOYHHKOB

7. VAEBHO-METOJANYECKOE
U MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHUE
IIPOT'PAMMBI YUEBHOM JNCHUITJINHBI
«XMNUMMU ST

B TI'BIIOY «BernyXCKHll JECOAarpOTEXHUYECKUN TEXHUKYM» pEAU3yIOLIEM
o0pa3oBaTeNpHylI0 MpPOrpaMMy CpeAHero oOliero oOpa3oBaHUs B Ipejaenax
ocBoenust OOIT CITO na 6a3e 0CHOBHOTO 00IIEro 00pa3oBaHusl, UMEETCS yUeOHBIM
KaOMHET, B KOTOPOM HMEETCS BO3MOXKHOCTb OOECIEYUTh CBOOOJHBIM JTOCTYN B
WNuTepHeT BO BpeMsi y4eOHOTrO 3aHATUS W TEPUOJ] BHEYYEOHOW NEATETHbHOCTH
00y4Jarommxcs.

[lomerenune KaOuHeTa YAOBJIETBOPSIET TpeOOBAHUSIM CanurapHo-
snuaemMuosornueckux npaBwin U HopMmatuBoB (CanlluH 2.4.2 No 178-02) u
OCHAILIEHO TUIOBBIM O00OPYIOBAHHE, B TOM YHCIIE CNEHUATM3UPOBAHHON y4eOHOM
MeOeNbIO U CPENICTBAMH 00yUYeHUS,

JIOCTATOYHBIMM  JIJII  BBITIOJIHEHUS TPeOOBaHWNM K  YPOBHIO  MOATOTOBKHU
oOydJarommxcs.

B xabuneTe nmeeTcss MyabTUMEIMHHOE 000PYA0BaHHUE, IIOCPEACTBOM KOTOPOTO
YYaCTHUKM 00pa3oBaTEIbHOrO IMpoliecca MOTYT MNpPOCMAaTpUBaTh BHU3YaJIbHYIO
uH(popMaIuioo 1o OWOJIOTHHU, CO37aBaTh MPE3CHTAIMU, BHUJIEOMATEPHAIIbI, WHBIC

JAOKYMCHTHBI.
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B coctaB y4eOHO-METOIMYECKOT0 U MaTepUaIbHO-TEXHUYECKOTO OOecreueHust
porpamMmbl y4eOHON AUCIUIUIMHBI « XUMUS» BXOISAT:

MHOTO(YHKIIMOHAJIbHBIN KOMILUIEKC MpEenoaaBaTes;

HaTypaJbHble OOBEKTHI, MOJAENU, NTpuOOpbl W HAOOPHI A TMOCTAaHOBKHU
JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOTO AKCIIEPUMEHTA;

NeYaTHbIE U SKPAaHHO-3BYKOBBIE CPEACTBA O0YUCHHS,;

CpeICTBAa HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHIA;

PEaKTUBBI;

NIEPEYHH OCHOBHOM M JJOTIOJHUTEIBHOW yUeOHOM JIUTEPaTyphI;

BCIIOMOTaTeNIbHOE 000PYAOBaHUE U UHCTPYKIIUU;

OubMoTeuHbIN HOH/I.

B Oubnuoreunslii GOHI BXOAAT YYEOHUKH M YYEOHO-METOJUYECKHUE KOMILJIEKTHI
(YMK), pekoMeHIOBaHHbIE WM JOMYLICHHbIE JJs  HCIOJb30BaHUS B
po(ecCUOHANBHBIX 00pa3oBaTeNbHbIX OpraHu3alusX, peanu3yroumx
o0pa3oBaTEIbHYIO TPOTrpaMMy CpPEIHEro oOmero oOpa3oBaHusi B Ipejenax
ocBoenust OOIT CITO na 6a3e 0CHOBHOTO 00IIIero 00pa3oBaHuUs.

bubnuoreunbiit poHI OMOTHEH XUMUYECKON SHIMKIIONEANEH, CIIpaBOYHUKAMU,
KHUTAMU JJISl YTEHUS 110 XUMHUH.

B mporecce ocBoeHHS TPOrpaMMbl y4eOHOW AMCHMILIUHBI «XUMHUS» CTYACHTHI
UMEIOT BO3MOXKHOCTH JIOCTYIA K AJIGKTPOHHBIM y4eOHBIM MaTepuajaM M0 XHMHUH,
UMEIOUIMMCST B CBOOOJHOM JocTyne B ceTd VHTepHeT (3JIEKTPOHHBIM KHHIaM,

paKkTUKyMam, TectaM, Mmatepranam EI'D u ap.).

NEPEYEHb PEKOMEHYEMBIX YUEBHBIX U3JIAHUI, THTEPHET-PECYPCOB

Jns ctyneHToB

[Ma6puensn O. C., OctpoymoB U. I'. Xumus ais npodeccuii u crienuaibHOCTeN
TEXHUUYECKOTO POuIIsi: YICOHUK JIJIS CTYH. YUPEXKACHUHN cpel. mpod.
obpazoBanusg. — M., 2012.

["a6puensna O. C., Octpoymos U. I'., Cnankos C. A., lopodeea H. M.
[TpakTukyM: y4eb. mocoOue sl CTyA. YUPEKIACHUI cpe. mpod. odpa3oBaHusl. -

M., 2012.
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s mpenonaBarens

denepanbHbii 3ak0H 0T 29.11.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
deneparuny. [Ipukaz MunuctepcTBa oOpazoBanus U Hayku P® ot 17.05.2012 Ne
413 «OO0 yTBepxkAeHUH (enepallbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeaHero (IIOJIHOT0) O0IIEro 00pa3oBaHUs.

[Ipuka3 MunucrepctBa oOpazoBanust U Hayku P® or 29.12.2014 Ne 1645 «O
BHeceHHH u3MeHeHud B [Ipukaz MunucrtepctBa oOpa3zoBaHus W Hayku PD or
17.05.2012 Ne 413 “O6 yrBepxkaeHUM (eAepaTbHOTO TOCYAaPCTBEHHOIO
00pa30BaTeILHOTO CTaHAapTa CPEIHETO (ITOJTHOTO) 00IIero 00pa3oBaHUs .
[Tucemo JlemapraMeHTa TOCYAApCTBEHHOW TIOJUTUKU B cdepe MOATOTOBKH
pabouux kagpoB u IO MwunoOpnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganmu Mo OpraHU3alMK TOJYYEHHsI CPEHEro oOuiero oOpa3oBaHUs B
npejenax OCBOCHHsSI 00pa30BaTENIbHBIX MPOrpaMM CpPEAHEro MPO(eCcCHOHATBHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOIO OOILEro OOpa3oBaHUs C y4E€TOM TPEeOOBAHMIA
(denepalibHbIX TOCYAAPCTBEHHBIX OOpPa30BATENbHBIX CTAHJAPTOB U IMOIYy4YaeMOM
npodeccuu WM CHeUalIbHOCTH CPEIHEro NPO(HECCHOHATBHOTO 00pa30BaHUY.
[Mabpuensn O. C., JIsicoBa I'. I'. Xumusi: kHura ajis npenojgaBatess: yue0.-MeToI.
nmocobue. — M., 2012.

[Nabpuensa O. C. u ap. Xumus i npodeccuii ¥ CuenuaIbHOCTEH TEXHUYECKOTO
npoduiisd (3MEKTPOHHOE NPHUIIOKEHHE).

HHTEPHET-PecypcChl

www. pvg. mk. ru (onummnuana «Ilokopu BopoObeBbI TOphI»).

www. hemi. wallst. ru (OOpa3oBaTenbHBIN CAUT IJISi MIKOJBHUKOB «XUMUS»).
www. alhimikov. net (O6pa3oBaTenbHBIN CAUT TSI IIKOJIHLHUKOB).

WwWw. chem. msu. su (QnekTpoHHast OMOIMOTEKA 10 XUMUH).

WWW. enauki. ru (uHTepHET-u3faHue s yuuTteneld «EcTecTBEeHHBIE HAyKu).
WWW. 1september. ru (MmeToandeckas razetra «llepBoe ceHTIOps»).

Www. hvsh. ru (kypHai «XuMus B LIKOJE»).

WWW. hij. ru (KypHaT « XUMHUSI B KAZHBY).

www. chemistry-chemists. com (3JIeKTpOHHBINA JKypHal «XHMHKH W XUMUN»).
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