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Pabouan nporpamma yueGnod ancumnaunel OY6.12 «Xumuan» pazpaborana Ha
ockose Tpebosanmuii PI'OC cpeanero ofwero ofpasoBaHMs, NpPelbABNSEMBIX K
CTPYETYPE, COASPHRAHNID H Pe3yNETATaM OCBOCHHA yueDHOH JHCUHNNHHEL «XHMHAR, H
B COOTBETCTBHHM ¢ PeKOMEHIALUMAMH MO OPraHM3ALMH NOJYYeHHS cpeiHero obuero
o0pazoBaHHs B npeaenax oOcCBoeHHS o0pazoBaTeNBHMEIX MPOTPaMM  CPeHEero
npodeccHodansiore ofpasosanng Ha Gaze ocHOBHOTO 00Ulere o0pa’loBaHHA ¢ YUETOM
TpeboBanui  deaepanbHeX  rOCYNAPCTBEHHEIX  00pajoBaTebHBIX CTAHAAPTOB M
nogyvaeMoil  npodeccHH  HIM  CNEUMansHOCTH  cpelHero npodeccHOHANBHOrO
obpazosanma  (nucemo  [Jlemapramenta rocynapcTBeHHOH MOAMTHEH B cdepe
noaroroskd pabounx kanpos ¥ 1O MunoGpuaykn Poccun ot 17 mapra 2015 . Ne
06-259) 1 npusepHoli nporpamuel yaebHoN aucunnnuEe «NusMusn ama npodeccuii
cpenvero  npodeccHoHanbHore  ofpazoBaHHs M COELMATRHOCTEH  CpeHero
npogecconansrioro obpazosanud OI'Y «OHPO» ot 2015 r. no npodecenam CI10:

15.01.05 CrapuHk;
23.01.00 ManHHHCT TOROMOTHBA,

Opraunzauus-paspaboTux:
BEITOY 00 «Opnoscknit TexHukys nyreil coobulenns uM. B.A. Jlanouxunas

Pazpaborink (u):
Tepuoswx H.H., metoguer BIIOY Q0 «Opnopcknii Texnuxym nmyteil coobuienns um.
B.A. JlanouknHa»

MMecounas B.C., npenonasarens xumnn  BIIOY OO «Opnobckuii TexHHKyM nyTeii
coonmwerus mv. B A, Tanoukunas
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[TosicHuTenbHAA 3anMCKa

OO611ast xapakTepucTKa y4eOHON AUCIUIUIUHBI « XUMUSI»

MecTo yueOHON AUCUUIIINHBI B y4eOHOM IUIaHe

Pe3ynbrarsl ocBOeHUS y4eOHOM NHUCIUTITHHBI

Coneprxanue yaeOHON AUCIIUTUTMHBI

TemaTnueckoe IaHuPOBAHUE

Tematnueckui mia”

XapakTepucTUKa OCHOBHBIX BUJIOB yU€OHOM 1€ATeIbHOCTH CTYIEHTOB
VY4eOHO-MeTOAMYECKOE U MAaTepUAIbHO-TEXHUYECKOE 00eCTIeUeHHE
IporpamMmbl y4eOHON AUCITUTUIMHBI « XUMUSI»

JIutepatypa



[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma  oOmieoOpa3oBaTebHON ~ y4eOHOW — MUCIMIUIMHBI  «XHMUS)
npenHa3HayeHa J[Uis HM3yYeHUs XUMUU B MPO(EeCcCHOHAIBHBIX 00pa30BaTeIbHBIX
opranmzanusax CIIO, peanusyromux o0pa3oBaTENbHYIO NPOrpaMMy CPEIHEro OOIIEro
oOpa3oBaHHs B MpeJesiax OCBOSHHUS OCHOBHOM MpoQecCHOHATbHON 00pa3oBaTeNbHOM
nporpammel  CIIO (OOII CIIO) Ha 0a3e OCHOBHOro o0mero oOpa3oBaHHs MNpU
HOJArOTOBKE KBAJIM(ULIUPOBAHHBIX PA00UUX, CIYKAIIHX.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero o6imiero
oOpa3oBaHusl, MPEIBSIBISIEMbIX K CTPYKTYpPE, COIACPKAHUIO U pe3yslbTaTaM OCBOCHHS
y4eOHOM TUCIUTUTMHBI «XUMHUSD», B COOTBETCTBUU ¢ PekoMeHgausiMu Mo opraHu3aiuu
MOJIyYEHHUsI CpPeHEero o01ero oopazoBaHusl B IMpejaeiaXx OCBOCHHS 00pa30BaTEIbHBIX
IpOrpaMM CpeTHEro MpodeccHOHANIbHOTO 00pa3oBaHMsA Ha 0a3e OCHOBHOTO OOIIETo
oOpa3zoBaHMsi €  y4eTOM  TpeOOBaHMH  (QeAepalbHbIX  T'OCYIapPCTBEHHBIX
oOpa3oBaTeNbHBIX CTAHAAPTOB M TMOJy4yaeMoW mpodeccuu WIM CHEHUaTIbHOCTH
cpenHero npogeccuoHaIbHOro 00pazoBanus (mucpbMo JlenaprameHTa rocyapCTBEHHOM
HOJUTUKU B cepe moaroroBku padboumnx kazapos u JAIIO MunoOprayku Poccun ot
17.03.2015 Ne 06-259) u mpumMepHOH mporpamMMmbl 0011e00pa3oBaTEILHON YUEOHOM
nucuuruinHbl «Xumus» 11 npodeccuit CI1O u cnenuansHocteit CIIO OI'Y « DUPO»
or 2015 r. ¢ yyeroM npUMEPHOH OCHOBHOW 0Opa30BaTEIbHONM IMPOTrpPaMMBbl CPEIHETO
oO1mero oo6pa3oBaHusi, 000PEHHON perieHueM (eneparbHOro yueOHO-METOIUIECKOTO
o0BeIMHEHHUs 10 0011eMy 00pa3oBaHuto (IPoToKoJ OT 28 utoHs 2016 1. Ne 2/16-3).

CopnepxaHue mporpaMMmbl «XHUMHS» HANpPaBICHO HAa JIOCTUXKEHHE CIIEIYIOIINUX
neJsein:
» (dopMHpOBaHKE y 00YUYaAIOIIUXCS YMEHUS OIICHUBATH 3HAUNMOCTh XMMHUYECKOTO
3HAHUS IS KaXKI0TO YEJIOBEKA;

» (opmupoBaHue y 0OyYaroIIMXCsl IEIOCTHOTO MPEACTABICHUS O MHpPE U POJIH
XUMHH B CO3JJaHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA; YMEHUS
OOBACHITH OOBEKTHI U MPOLECCHI OKPYKAIOIIEH NEeHCTBUTEILHOCTH: MPUPOIHOM,
COLMAIBHOM, KYJIbTYPHOW, TEXHUYECKOW CpEelbl, — HCHOJb3ysd JJIsI ITOTO
XUMHYECKUE 3HAHUS;

» pa3BUTHE y OOYyYaromMXCsi YMEHWUH pa3nuyaTh (HaKThl U OIICHKH, CPaBHUBAThH
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPUEB
C OIpPEJCTICHHOW CHUCTEMOM IIeHHOCTeH, (opMynupoBaTh U 0OOCHOBBIBATH
COOCTBEHHYIO TO3HUIINIO;

» TpHUOOpETeHHE 00YYAIONIUMICS OIBITa Pa3HOOOPA3HOM JEeSITeTbHOCTH, TIO3HAHUS
¥ CaMOTIO3HAHMSI; KIIFOUEBBIX HABBIKOB, IMEIOIINX YHUBEPCAIHFHOE 3HAYCHHE AJIS
pa3IMuYHBIX BUAOB JACSITENPHOCTH (HABBIKOB pEHICHUS MpOOIeM, MPHHITHS
peleHni, ToWcKa, aHanu3a U 00paboTKH HHPOpPMAIMH, KOMMYHHUKATHBHBIX
HABHIKOB, HABBIKOB HM3MEPEHM, COTPYAHHMUYECTBA, OE30MacHOTO OOpallieHus ¢
BEIIIECTBAMH B MIOBCEAHEBHOW KHU3HU).



B mporpammy BKIIOUEHO cojaepiKaHWEe, HaMpaBlieHHOe Ha (opMupoBaHHE Yy
CTYJCHTOB KOMITETEHITNH, HeoOXomuMbIx miisi kadecTtBeHHOTo ocBoeHuss OOII CIIO na
0a3ze OCHOBHOTro 00I11ero 00pa3oBaHus C MOJYYEHUEM CpeHero oOIero oOpa3oBaHus;
MIPOTPaMMBbI MOJATOTOBKU KBaIU(PUITMPOBAaHHBIX pabouunx, ciyxanux (ITITKPC).

[Iporpamma y4eOHOM AUCHUTIIUHBI « XUMUSD» SIBISETCS OCHOBOM sl pa3pabOTKU
pabounx MporpaMmM, B KOTOPHIX MpodeccuoHaibHble 00pa3oBaTe/bHbIE OpraHU3aIlNy,
peanu3yronue 00pa3oBaTeNIbHYI0 TMPOrpaMMy CpeaHero oOmiero oOpa3oBaHHS B
npenenax ocBoerust OOII CIIO Ha 6a3e OCHOBHOTO 0011ero 00pa3oBaHus, YTOUHIIOT
coJiepkaHue yueOHOTO MaTepuaa, ocae0BaTeIbHOCTh €ro U3yUeHHs, pacipeieicHue
y4eOHBIX YacoB, TEMaTUKy pedepaToB, BUILI CAMOCTOSTEIBHBIX PabOT, yUWTHIBasS
cnenu@uKy MporpaMM TOATOTOBKM KBATM(DHUIIMPOBAHHBIX Pa0bOUMX, CIYKAIIUX
ocBamBaeMou mpodeccui.

[IporpammMa  MOXKET  HCIOJL30BATBCS  JAPYTUMH  MPOGeCCHOHATBHBIMH
00pa3oBaTeNbHBIMA OPTAaHU3AIUAMH, PEATU3YIONIMMH 00pa30BaTENbHYIO MPOrpaMMy
cpeaHero obmero oopaszoBanusi B npenaenax ocsoenust OOII CITO na 6a3e 0CHOBHOTO
obmero oopazosanus (I1ITKPC).

OBIIAS XAPAKTEPUCTUKA YUYEBHOU JUCHUTTIJIMHBI « XUMHU SI»

XuMusg — 3TO HayKa O BCHICCTBAX, HMX COCTAaBC H CTPOCHHU, CBOMCTBaxX H
INpCBpalICHUAX, 3HAYCHHUHU XHMHYCCKHX BCIICCTB, MATCPHAJIOB H IIPOLCCCOB B
HpaKTHHGCKOﬁ ACATCIIPHOCTH YCJIOBCKA.

Conepxanue  oOmIeoOpa3oBaTeIbHOW  Y4eOHOW — JUCHMIUIMHBI  «XUMUS»
HaIpaBJICHO HAa YCBOCHHE OOYYaIOIIMMUCS OCHOBHBIX TOHSTHI, 3aKOHOB U TEOPHUI
XUMUH; OBJIQJICHUE YMEHUSAMH HAONIOMAaTh XHUMHUYECKHE SBJICHHS, IPOBOJIUTH
XUMUYECKUN SKCTIEPUMEHT, MPOU3BOIUTH PAC-4e€Thl Ha OCHOBE XUMHUYECKUX (HOPMYIT
BEILIECTB U YPABHEHUN XNUMHUYECKUX PEAKIIUM.

B mpornecce n3yuenuss xumun y oOydaromuxcsl pa3BUBAIOTCS MMO3HABATEIbHBIC
MHTEPEChl W HWHTEJUIEKTYaJIbHbIE CHOCOOHOCTH, IMOTPEOHOCTH B CaMOCTOSITEIIBHOM
npUOOpeTeHUs] 3HAHUN MO XMMHUU B COOTBETCTBHHM C BO3HUKAIOIIMMHU >KU3HEHHBIMHU
npoOiemMamMu, BOCHUTBHIBACTCS OEpEeKHOE OTHOIICHUS K MPUPOJE, IMOHUMaHUE
3I0pOBOro 0o0pa3a »U3HH, HEOOXOJUMOCTH MPEAYyNpEKIACHUs SBICHUM, HAHOCSIIMX
Bpel 3I00pOBBI0 M OKpykKawouied cpene. OHM OCBaMBAKOT MPUEMBI T'PAMOTHOTO,
0€30MacHOr0 MCIOJIb30BAaHUS XMMHUUYECKHX BEIIECTB W MAaTepUalioB, MPUMEHSEMBIX B
OBITY, CETbCKOM XO34WUCTBE U HA MMPOU3BOICTBE.

[Ipn  cTpyKTypupoBaHUM  cOAepX)aHUs  00IIe00pa3oBaTeNbHON  y4eOHOMH
JAMCUUIUIAHBL JJ1s1 IPO(EeCCHOHANBHBIX 00pa30BaTEeNIbHBIX OPTaHU3AlNHN, PEATU3YIOIINX
oOpa3oBaTenpHyI0 TIpOrpaMMy CpeaHero oOmiero oOpa3oBaHMs B Mpeseiaax OCBOCHHS
OOII CIIO na 6a3e ocHOBHOro o0mIero oOpa3oBaHUs, YYUTHIBAJIACh OOBEKTUBHAS
peambHOCTh — HEOONBIIONH 00BEM 4YacoB, OTHYIICHHBIX Ha H3YYCHHE XUMHUH U
CTpEMJICHUE MAaKCHMaJbHO COOTBETCTBOBATh HJIESM DPAa3BHBAIOIIETO OOyUYCHHUS.



[TosToMy TEOpEeTHYECKHE BOIMPOCHI MAKCUMAJIbHO CMEIIEHbl K Hayaly HU3y4YeHUs
JTUCIUIUINHBI, C TEM YTOOBI OCIEAYIONINI (haKTUUYECKUN MaTepral pacCMaTpUBaJICs Ha
OCHOBE M3yUYEHHBIX TEOPHIl.

Peanuzanusi JeIyKTUBHOIO IMOJAXO0JIa K M3YYCHHUIO XHUMHH CIOCOOCTBYET
Pa3BUTHIO TAKUX JIOTMUYECKUX OIEpalMi MBINJICHUS, KaK aHAJIU3 U CUHTE3, 0000IICHHE
Y KOHKpETHU3alus, CPaBHECHUE U aHAJIOTHsI, CUCTEMAaTHU3allusl U Kjaccuukamus u ap.

N3yyenne xumuu B TPO(PECCHOHATBHBIX 00pa30BaTEIbHBIX OpTraHU3AIUSX,
peanu3yronmx o0pa3oBaTeIbHYI0 MPOTrpaMMy CpEIHEero oO0Iero oOpa3oBaHUS B
npenenax ocBoenus OOII CITO na 6a3e ocHOBHOTO 00IIeT0 00pa3oBaHus, UMEET CBOU
OCOOEHHOCTH B 3aBUCUMOCTH OT Mpoduisi MmpodecCHOHAIBHOTO0 00pa3oBaHus. ITO
BBIPAXKAETCS B COJEP’)KaHUM OOYYEHHMsI, KOJIMUYECTBE YacOB, BBIJICTSIEMbIX Ha U3YYCHUE
OTIIETBHBIX TEM MPOTPAMMBI, TIIYOMHE HMX OCBOCHHUS OOYYarONIMMUCS, OOBeME U
XapakTepe MPaKTHUYCCKUX 3aHATHH, BHUIAX BHEAYJUTOPHON CaMOCTOSATEIHLHON pabOTHI
CTYJICHTOB.

Crnenmduka M3y4eHHS XUMUW TIPH OBIAJCHUH TPO(PECCHUAMU TEXHUUYECKOTO
npodusis oTpaxkeHa B Kaxaou teme pazzaena «CoaepkaHue ydyeOHON TUCHMILUIMHBDY B
pyopuke «IIpodunbhbie 1 MpodhecCHOHATIBHO 3HAYUMBIE 3JIEMEHTHI COACPIKAHUM». ITOT
KOMITOHGHT  peallu3yeTcs TP  HHAUBUAYAJIbHOM  CaMOCTOSATEIbHOW  pabore
obOyuarommxcs (HanmucaHuu pedeparoB, MOATOTOBKE COOOIIECHUM, 3alIUTE MMPOEKTOB), B
npoiiecce y4eOHOM AESTENbHOCTH TOJ PYKOBOJICTBOM IIpernojiaBatelis (BBIOJIHEHUU
XUMHUYECKOTO HKCIEPUMEHTa — JIA0OPATOPHBIX OIBITOB M MPAKTHYECKUX padoT,
pEIIeHNH MPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 U T.1.).

B IpoLecce H3YYEHUs] XUMUU BaXHO (OPMHUPOBATH HH(GOPMALMOHHYIO
KOMIIETEHTHOCTh oOyuatomuxcs. [loaToMy mnpu opraHuzanuyd CaMOCTOSITEIBHOMN
paboTel HEOOXOIMMO AaKIEHTHPOBAaTh BHUMAHUE OOYyYaAIOUIMXCA Ha  IOHCKE
uH(popmManuu B CpelacTBax MaccMmenuna, VHTepHere, y4eOHOW M CHEelUaTbHOU
JUTEPAType C COOTBETCTBYIOIINM O()OPMIIEHUEM U NIPEACTABIEHUEM PE3YJIBTATOB.

N3ydyenune 061meo0pa3oBaTeIbHON YICOHONW MUCIUIUIMHEI « XUMUS» 3aBEPIIACTCS
MoJIBEICHUEM HTOTOB B (opme aAudQepeHInpOBaHHOTO 3adeTa B paMmKax Impo-
MEXYTOYHOM arTectanuu cTyaeHToB B mpoiecce ocBoeHus: OOII CIIO ¢ nmonydyeHuem
cpeanero oomiero oopazosanus (I1ITIKPC).

MECTO YYEBHOU JUCHUTUIVMHBI B YYEFHOM ITJIAHE

YyebHas qucuuruimHa «XuMUsD SIBISIETCS Y4eOHBIM MPEIMETOM IO BBIOOPY U3
oOs3aTenpHOM TipenMeTHon obnactu «EctecTtBennbie Haykmy @I'OC cpegnero oOrero
00pa3oBaHUs.

B mpodeccuonanbHbIX  00pa30BaTENbHBIX — OpraHU3alUsX, PeaU3YIOLINX
o0Opa3oBaTeNbHyI0 MPOTpaMMy CpeIHEro o0miero oopa3oBaHusl B MPEEsiax OCBOCHMS
OOII CIIO na 6a3e ocHOBHOTO 001Ier0 00pa3oBaHus, yueOHas AUCHUILTMHA « XUMUS



usydaercs B obmeoopazoBarensHoM 1ukie yuyeonoro OOII CIIO na 6a3e 0CHOBHOTO
o011iero oOpa3oBaHus ¢ MOJydYeHHeM cpeaHero oomiero oopazosanus (IITIKPC).

B yuebnpix minanax ITITKPC mecTo yueOHOM AUCIUTIIMHBI « XUMUS» — B COCTaBe
00111e00pa3oBaTeIbHBIX YUY€OHBIX JUCIHUIUIMH 10 BBIOOPY, (QopMHUpyeMbIX U3
o0s13aTenbHBIX NpeaMeTHbIX obmacteir dI'OC cpennero obmiero oOpa3oBaHUs, IS
npodeccuit CITO Texuudeckoro npoduiist mpodeccuoHaabHOTO 00pa3oBaHMUs.

PE3YJIbTATHI OCBOEHUS YYEBHOM JTUCILIUTIIIMHEI

OcBoeHue coaepx aHus y4yeOHOM JTUCHUIUIMHBI «XHUMHSA», OOeCHeuynBaeT
JOCTUKEHHUE CTYJIEHTAaMH CJIEAYIOIUX Pe3yJIbTAaTOB:
* JIUYHOCHIHBIX.

» YyBCTBO TOPJOCTH M YBOXCHHS K HCTOPHUH W JOCTIKEHUSM OTEUYECTBEHHOM
XUMHYECKON HAayKW; XMMHYECKA TPaMOTHOE MOBEACHHE B MPOGeCCHOHATHHOU
ACSITENIbHOCTH W B OBITYy TpH OOpalleHnd ¢ XUMHYECKUMHU BEIIECTBAMH,
MaTepuallaMi U IPOLiecCaMu;

» TOTOBHOCTh K TPOJOJDKEHUIO 00pa3oBaHUS M TOBBLINICHWS KBaIM(UKAIMKA B
M30paHHON MPOPECCHOHAIBHON NI€ATEIbHOCTU U OOBEKTUBHOE OCO3HAHUE POJIU
XUMHYECKUX KOMIETEHLIUN B 3TOM;

> YMCHHUC HCIIOJIBb30BaTb AOOCTHKCHHUA COBpeMeHHOﬁ XUMHYECKOU HaYKHN H
XUMHUYECKUX TEXHOJIOTHH JJIA ITOBBIIMICHU A COOCTBEHHOTO HHTCIJICKTYAJIbHOI'O
Pa3BUTHA BBI6paHHOﬁ HpO(bGCCHOHaHBHOﬁ ACATCIBHOCTH,

* MemanpeomMemHpix:

» WCTOJIb30BaHUE PA3IMIHBIX BUIOB MO3HABATEIHLHON NEATCILHOCTH U OCHOBHBIX
WHTEJUICKTYaJIbHBIX Ooreparuii (MOCTaHOBKHU 3aJaud, (pOpMyIUpOBAHUS THUIIOTES,
aHalM3a M CHUHTE3a, CPaBHEHHs, OOOOINEHHWs, CUCTEeMATHU3AIH, BBISIBICHUS
MPUYMHHO-CJICJACTBEHHBIX  CBS3C€H, IIOMCKAa aHAJIOroB, (opMyIupoBaHUS
BBIBOJIOB) JIJIsl PEILICHUS MMOCTABJICHHON 3a/1aud, MPUMEHEHHE OCHOBHBIX METOJI0B
Mo3HaHUs (HAONIOACHUS, HAYYHOTO SKCIEPUMEHTA) IS M3YYCHHS Pa3IMYHBIX
CTOPOH XHMHYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHUKAET
HE0OXOIUMOCTb CTaJIKUBATHCS B IPo(eccHoHanbHOM cdepe;

» WCIIOJIb30BAHWE PA3UYHBIX HCTOYHMKOB IS TOJYYCHHS] XUMHUYECKOU
nHPOpMAIIMU, YMEHUE OICHUTh €€ JOCTOBEPHOCTH ISl AOCTHXKCHUS XOPOIIHUX
pe3yabTaToB npodeccuoHanbHoOM chepe;

* npeomMemmbix:

» c(hOpMHPOBAHHOCTH MPEACTABICHUH O MECTe XUMHUU B COBPEMCHHON HAydYHOMU
KapTUHE MUpa; NOHMMAaHHE pOJIM XUMUU B (HOPMHUPOBAHMM Kpyrosopa u
(GYHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUSI MPAKTHUYECKUX 3a/1a4;

» BIIQJICHUEC OCHOBOITOJIATAIONIMMH  XUMHUYCCKUMH  TIOHSATHSAMH, TCOPHSIMH,



3aKOHAMHA UM  3aKOHOMEPHOCTSIMH; YBEPEHHOE TMOJIb30BAHUE XUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

> BJIIaJCHUC OCHOBHBIMH MCTOAAMH HAYYHOI'O II03HAHHA, HCIIOJIIBL3YCMBIMU B
XHUMHH: Ha6JI}O,HCHI/IeM, OIMMCaHUuCM, HU3MCPCHHUCM, OKCIICPUMCHTOM, YMCHHC
O6pa6aTI)IBaTI>, OOBACHATH PE3YIbTAThI HPOBCACHHBIX OIILITOB U ACJIATh BBIBO/bI,
FOTOBHOCTh M CIIOCOOHOCTH MNPUMCHATHL MCTOJALI IIO3HAHHWA IIpU PCHICHUHU
IMPAaKTUYCCKUX 3a/1a4,

» cPOpMHUPOBAHHOCTh YMCHHS JaBaTh KOJMYECTBEHHBIC OIICHKH W TIPOU3BOIHTH
pacyeTsl 0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

» BJaJCHHC NPABHIIAMH TEXHHUKH 0€30MacHOCTH IPHU HCIIOJIB30BAHUN XUMUYCCKUX
BCILIECTB;

» cQOpMHUPOBAHHOCTh COOCTBEHHOHW TMO3UIIMKM TIO OTHOUICHHIO K XUMHYECKOU
nH(pOopMauu, NOJy4aeMOl U3 Pa3HbIX HCTOUYHUKOB.

COJIEPXXAHUE YUEBHOMN JJUCITUTIINHBI

Texuunueckuit npoduas mpodeccruoHansHOT0 00pa30BaHUs
Bsenenne
Hayuynbie wmeTonbpl TO3HAHWS BEHMIECTB W XUMUYECKUX ABJICHUU. Poib
AKCIIEPUMEHTA U TEOPUU B XUMUU. MOJIETMPOBAHNE XUMUYECKUX MPOLECCOB. 3HAUYCHHE
xumuu 1pu ocBoeHuu mnpodeccuit CI1IO texnudeckoro npoduist mpodecCHoHaTbHOTO
o0pa3oBaHUs.
1. O01mas u HeOpraHm4ecKass XumMms
1.1. OchogHble noHAMUA U 3AKOHbL XUMUU
OcHoBHbIe noHsTHs XuMuM. BemectBo. AtoM. Monekyna. XuMudeckui
aneMeHT. Amtotrponus. IIpocteie u  crmoxHble BemiecTBa. KadecTBEHHBIM W
KOJIMYECTBEHHBIM COCTaB BEIIECTB. XUMUUYECKHE 3HAKA U (HOpMyIbl. OTHOCUTEIHHBIC
aTOMHas U MOJIEKYJIsipHasi Macchl. KoamyecTBo BelllecTna.
OcHoBHBbIe 3akOHbI XuMHMH. CrexuoMerpus. 3aKOH COXPaHEHUS MacChl
BEILIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYpbl. 3aKOH
ABOrajzipo " CI€ICTBUS U3 HETO.

PacuerHpie 3agauM Ha HAXOXKJICHHE OTHOCHUTEIIBHOM MOJICKYJISIPHOW MacChl,
OTIPE/ICJICHUE MACCOBOM JTOJIM XUMHYECKUX AJIEMEHTOB B CJIO)KHOM BEIIIECTBE.

Jemoncmpayuu

Mogenn aTOMOB XUMHUYECKUX 3JIEMEHTOB.

Monenn MOJEKyT TPOCTBIX H CIHOXKHBIX BEMIECTB (IIAPOCTEPKHEBBIC W
Crroapta— bpurieota).

Komtexius mpocThIX U CIIOKHBIX BEIIECTB.

HekoTtopsle BelecTBa KOTUYECTBOM 1 MOJTb.



Monenbs MOJISIpHOTO 0OBEeMa ra3os.
Amnotpornust pocdopa, KUCIOpPOAa, 0JI0Ba.

Ilpogpunvnvie u npogheccuonanvro 3Havumple 31eMEHMbL COOEPIHCAHUA.
AnnotpornHabie MoaudUKauK yrieposa (anmas, rpadur), Kuciaopoaa (KUCIopo, 030H),
oJioBa (cepoe u 6enoe 010B0). [ToHsITHE O XUMUYECKON TEXHOIOTUH, OMOTEXHOJIOTUH U
HAHOTEXHOJIOTUHU.

1.2. Ilepuoouueckuti 3axon u Ilepuoouueckas cucmema xumuseckux snemenmos /[. H.
Memnoeneesa u cmpoenue amoma

Iepuomnuecknii 3akon [I.N. MenaeneeBa. Otkpoitue .M. MeHnneneeBsiMm
[Tepuonnueckoro 3akoHa. [leprogudeckuii 3akoH B hopmynuposke /.M. Menneneena.

[lepuonuueckast TabIuIIa XUMUYECKUX DJIEMEHTOB — rpaduyeckoe 0TOOpakeHHe
MepUOINYECKOro 3akoHa. CTPyKTypa MEPHOIUYECKON TaOIMIBI: TEPUObI (Majbie U
OoJibIlIKe), TPYIIHI (TJIaBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon J[.H. Menoeneesa. Atom —
CJIOXHAas yacTuia. Sapo (IpoTOHBI U HEUTPOHBI) U AJIEKTPOHHASI 000JI0uKa. M30TOMBbI.
CtpoeHue 3IEeKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJbIX NeprooB. OCOOEHHOCTH
CTPOEHHS DBJEKTPOHHBIX O00OJOYEK AaTOMOB 3JEMEHTOB OOJIBIIUX MEPHUOJOB
(mepexoHBIX dneMeHTOB). [ToHsTHE 00 OpOUTANIAX. S-, p- M d-OpOUTAIN. DJICKTPOHHBIC
KOH(UTYpaIIMi aTOMOB XUMUYECKUX JIEMEHTOB.

CoBpemeHHas dopmynupoBka  Ilepuoguyeckoro 3aKOHa. 3HaueHue
[Tepuoanueckoro 3akoHa u Ileprnoanyeckoi CUCTEMBl XMMHYECKUX djieMeHTOB J[.U.
MenzeneeBa st pa3BUTHS HAYKU U IOHUMaHHUS XUMUYECKOW KapTUHBI MUPA.

Jemoncmpavyuu

Paznmuunbie ¢opmbl Ilepuonnueckoit cucteMbl XUMHUECKUX 3aeMeHToB . WM.
Menpeneena.

Jlunamuueckue Tabnuibl 1u1si MoJAeaupoBanus [lepruoandeckoil CUCTEMBI.

DJIeKTpHU3aLys TEN U UX B3aNMOJICHCTBUE.

Jlabopamopnuwiii onvim

MopenupoBanue  mnoctpoenuss  llepuonnueckoit  TabMUIBI  XUMHUYECKHUX
DJIEMEHTOB.

Ilpogpunovnvie u npogpeccuonanvno 3uauumvle 31EMEHMbL COOEPHCAHUAL.
PamnoaktuBHOCTH. MCIOJIB30BaHME PAaJMOAKTUBHBIX M30TOIOB B TEXHUYECKHUX LEIAX.
PenTreHoBckoe u3iIydeHHME U €r0  MWCIOJB30BAHWE B TEXHUKE M MEIULIMHE.
MopenupoBaHue Kak METOJ IIPOTHO3UPOBAHUsS CUTYallM1 Ha IIPOU3BOJCTBE.

1.3. Cmpoenue eewjecmea

HNonnast xXuMu4ecKasi CBA3b.

Katnonsl, ux oOpa3oBaHuWe W3 aTOMOB B pe3yibTaTe Mpollecca OKHCICHUS.
AHMOHBI, 1X 00pa30BaHUE U3 aTOMOB B pe3yJbTaTe Mpoliecca BOCCTaHOBJIeHHs. MoHHas
CBS3b KaK CBSI3b MEXKJIYy KAaTHOHAMHM M AaHMOHAMHM 32 CYET DJIEKTPOCTATUYECKOIO
nputspkenus. Kiaccugukamnyst HOHOB: IO COCTaBy, 3HAKY 3apsijia, HATMYUIO THIPATHON
000n0uku. MoHHBIE KpUCTAIIMYECKUE pereTkr. CBOMCTBA BEWIECTB C MOHHBIM THUIIOM
KPHUCTAJUINYECKOMN PEUIECTKU.



KoBanenTHasi XumMu4eckasi CBsi3b.

Mexanusm 00pa3oBaHUsT KOBAJICHTHOM CBsi3u (OOMEHHBIH W JTOHOPHO-
aKILIETITOPHBINA). DJNEKTPOOTPULIATENILHOCTh. KOBaJIeHTHbIE MONSIpHAST W HENOJspHas
cBs3u. KpaTHOCTh KOBaJIGHTHOM CBsi3U. MOJEKYJISIpHbIE U aTOMHBIE KPUCTAJUTMYECKUE
pemieTku. CBOICTBA BEIIECTB C MOJEKYJISPHBIMH M aTOMHBIMU KPUCTALITUYECKUMU
pEIeTKAMHU.

Mertauinyeckass cBsi3b. MeTauidueckass KpUCTaUIMUECKas pEIIeTKa W
MeTaJlJInYecKasi XuMuyeckas cBsizb. U3nuecKkue CBOMCTBA METAJIOB.

ArperaTtHbie COCTOSIHMS BellleCTB U BOJAOPOAHAsl CBS3b. 1Bepaoe, KUIKOE U
razoo0pa3Hoe cocTosHus BeunlecTB. Ilepexon BemecTBa M3 OJHOTO arperaTHoro
COCTOSIHUSA B Jipyroe. BonopoaHas cBsI3b.

Yucrbie BemecrBa U cMmecd. Ilonsatne o cmecn BemecTB. ['OMOTEHHBIE U
reTeporenHble cMecu. CocTaB cMeceil: oObeMHass U MaccoBasl JI0JM KOMIIOHEHTOB
CMECH, MAacCOBas 10JI1 MPUMECEH.

JAucnepcubie cucremsl. [lonstue o aucnepcHoit cucteme. JlucnepcHas ¢aza u
nucriepcuonHas cpena. Knaccudukanus nucnepcHbix cucteM. [ToHSITHE 0 KOJUIOMTHBIX
CHUCTEMAX.

Jemoncmpavyuu

Mojenb KpUCTaNIMYECKON PEIIETKH XJIOPUa HATPUSL.

OOpa3Lbl MUHEPAJIOB C HOHHOM KPUCTANIMYECKON PEIIETKOM: KalblUTa, TajJuTa.
Mogenu KpUcTaNIM4ecKUX PeIIeTOK «CyXO0ro Jibay (Wiu Hona), anmasa, rpaduta (Win
KBapIia).

[TpuOopk! HA KUAKUX KpUCTAILIAX.

OOpasipl pa3IMYHbIX AUCHEPCHBIX CUCTEM: 3MYJIbCUM, CYCIIEH3UM, a3p030JI€eil,
reseu v 3051ei.

Koarymsanus.

Cunepesuc.

Oddext Tungans.

Jlabopamopnsie onvimot

[IpuroroBieHue cycreH3uu KapooHaTa KaJlbliisl B BOJIE.
[Tony4yeHune 3MyIbCUU MOTOPHOTO Macia.
O3HaKOMIIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CUCTEM.

Ilpopunvnvie u npogheccuonanvno 3nauumvie INEMEHMbL  COOEPHCAHUSL.
[TonsspHOCTB CBSI3U U MOJSIPHOCTHh MOJeKyJbl. Konnencanus. Texkydects. Bosronka.
Kpucrammuzanus. Cyonumanus u necyOaumarus. AHOManuu (U3NYECKUX CBOMCTB
Boabl. Kuakue Kpuctamuibl. MuHepanbl U TOPHBbIE MOPOJABI KaK MPUPOTHBIE CMECH.
OMynbCUM M cycneH3ud. 3oiu (B TOM uwMcie a’po3oiu) u renu. Koarymsows.
Cunepesuc.

1.4. Booa. Pacmeopwi. dnexmpoaumuyeckas Ouccoyuayus

Boxaa. PacTreopsl. PacTBopenue.



Bogpa kak  pactBoputens.  PactBopuMocTts  BemiecTB.  HacwlieHHBIE,
HEHACBILICHHBIC, NEPECHIIICHHBIE PAacCTBOPHl. 3aBUCUMOCTh PACTBOPUMOCTH Ta3O0B,
AKUJAKOCTEH U TBEPJIbIX BEILIECTB OT PA3IMYHBIX (PAKTOPOB.

MaccoBast 10J11 paCTBOPEHHOT'O BEILLIECTBA.

JJNEKTPOJUTHYECCKAA  AMCCOUMALMA.  OJEKTPOIUTBI W HEDJIEKTPOUTHI.
DIIEKTPOJIUTHYECKAsE AUCCOIManra. MeXaHu3Mbl SIEKTPOIUTHYECKOW AUCCOLMALAN
JUIl BEIIECTB C Pa3jMYHBIMA TUNAMH XUMHUYECKOW CBA3U. [MIOpaTupoBaHHBIE H
HEruApaTupoBaHHble MOHBI. CTENEHb 3IEKTPOJUTUYECKON auccounanuu. CUIbHbIE U
cinabpie  AneKTposuThl. OCHOBHBIE  MOJIOKEHHS  TEOPUH  BJIEKTPOIUTUYECKOM
nucconuanvu. Kuciorel, OCHOBaHUS U COJM KaK JIEKTPOJIUTHI.

Hemoncmpayuu

PacTtBOoprmMOCTE BELIECTB B BOJE.

CobOupanue razoB METOJOM BBITECHEHHUS BO/IBI.

PacTBOpeHue B BOJIE CEpHOM KUCIIOThI U COJIE aMMOHUS.

O06pa3upl KpUCTALIIOTUIPATOB.

M3roroBiieHHE TAIICOBOM MOBSI3KHU.

HcnpiTaHne pacTBOPOB OBICKTPOJMTOB M HEAJIEKTPOJUTOB HA MPEIMET
JIUCCOLMANU. 3aBUCUMOCTh CTEMEHHU BJIEKTPOJUTHYECKON THUCCOIMAIIMU YKCYCHOU
KHCIJIOTBI OT pa30aBJICHHs pacTBOpA.

JIBMKEeHNE OKpAIIEHHBIX HOHOB B 3JIEKTPUUYECKOM II0JIE.

[IpuroroBrieHue )KeCTKOW BOABI U YCTPAHEHUE €€ )KECTKOCTH.

HNonurtsl.

O06pa3ibl MUHEPATTBHBIX BOJ] Pa3IMYHOTO HA3HAUYCHUS.

Ilpakmuueckoe 3anamue
[IpuroroBnenue pacTBopa 3aJaHHON KOHLICHTPALUU.

Ilpogunvnvie u npoghpeccuonanvno 3nauumvle 31emenmul cooepircanusn. Pac-
TBOpPEHHE Kak (PU3MKO-XUMHYECKUM mporiecc. TeroBbie 3)PEKThl TPU PACTBOPECHUHU.
Kpucramnoruapatel. Pemenue 3agad Ha MacCOBYIO JIONK0 PACTBOPEHHOTO BEILECTBA.
[IpumeHeHne BOJIbI B TEXHUUECKUX 1eNsiX. JKeCTKOCTh BOJIBI U CITIOCOOBI €€ YCTPAHEHHS.
MuHepalibHbIE€ BOJIBI.

1.5. Knaccughuxayus neopeanuyeckux coeOuHeHutl u ux ceoucmaa

Kucaorsl u ux cBoiicTBa. Kuciorel kak 3J€KTPOJIUTHI, UX KiaccUUKauUs 1o
pa3-IMYHBIM TPU3HAKAM. XHMHUYECKHE CBOWMCTBAa KHUCIOT B CBETE€ TEOpUU
ANEKTPOTUTUUECKON U CCOLAALINH. OcobenHoctu B3aUMOJECHCTBHS
KOHIIEHTPUPOBAHHONW CEpPHOM M a30THOM KUCIOT ¢ MeTauiaMu. OCHOBHBIE CITOCOOBI
MOTYYEHHUS KUCIIOTHI.

OcHoBaHusi M ux cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOJIUTHI, UX KiIacCU(DHUKAIUs
[0 pAa3JWYHBIM IIPU3HAKAM. XHWMHUYECKHME CBOWCTBA OCHOBAHWUW B CBETE TEOPUHU
AJEKTPOJIUTUYECKON Aucconranuu. Pa3nokeHrne HepacTBOPUMBIX B BOJAE OCHOBAHUU.
OcHOBHBIE CIOCOOBI TTOTYYCHUST OCHOBAHHM.



Comn u ux cBoiictBa. Conu Kak 35eKTpoiauThl. ColM CpelHHE, KHUCIbIE U
OCHOBHbIE. XHMHWYECKHE CBOMCTBA COJIEM B CBETE TEOPUH DJIEKTPOIUTUYECKOU
nucconuany. CrnocoObl MOTYYEHUs COJIEH.

['maponus cosen.

Oxkcuabl U ux cpoiictBa. ConeoOpasyiolue U HECoJIeo0pa3yroe OKCUIBL.
OcHoBHBIE, aM(pOTEPHbIE U KUCIOTHBIE OKCHUJbI. 3aBUCUMOCTh XapaKTepa OKCHIia OT
CTETICHH OKHUCJICHUs O00pa3ylollero €ro Merajjia. XHMHYECKHE CBOMCTBA OKCHJIOB.
ITonydenue OKkCHIOB.

Hemoncmpayuu

B3anmonencTBre a30THOM U KOHLIEHTPUPOBAHHOW CEPHOM KUCJIOT C METAJUIAMH.

['openue docdopa u pacTBOpeHHE MPOTyKTa TOPEHUS B BOJIE.

[Tomy4yenue u cBoiicTBa aM(pOTEPHOTO THAPOKCHIA.

HeoOpaTuMeblii THApOIN3 KapOuIa KaabIiHsl.

OO6paTUMBIH TUAPOIU3 COJIEH PA3TUYHOTO THUIIA.

Jlabopamopnusie onvimui

HcnpiTaHne pacTBOPOB KUCIOT UHAUKATOPAMM.

B3anMoelicTBrE METAIIIIOB C KUCIOTAMM.

B3aumoaeiictBue KUCIOT ¢ OKCUIaMU METAJIJIOB.

B3aumopeiicTBue KUCJIOT ¢ OCHOBAHUSIMU.

B3anmoaenicTBre KHMCIOT C COJIIMH.

HcnpiTaHne pacTBOPOB LIEJIOYEH HHANKATOPAMHU.

B3auMoaencTBre 1IEN0UYen C COJISIMH.

PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM.

B3auMmopencTBre CoJIe ¢ METaJNIAMU.

BzaumopencTBre conen Apyr ¢ APYrom.

['maposn3 coner pa3auyHOro TUIA.

Ilpoghunvnvie u npogheccuonanvno 3HayUMbIE IIEMEHMBL COOEPHCAHUAL.
[IpaBuna pasz0aBieHUsT CEpHOM KHUCIOTHI. Mcmonab30BaHWE CEPHOM KHUCIOTHI B
MPOMBIIIJICHHOCTH. Efkue menoun, uX UCrojab30BaHUE B MPOMBIIIJICHHOCTH. | ameHas
W HeramieHas W3BECTh, MX IPUMEHEHHE B CTpOUTEIhCTBE. lumnc u anedactp,
TUIICOBAHMUE.

[Tonsitue o pH pactBopa. KucnorHnas, menoyHas, HEUTpajibHasi Cpe/ia paCTBOPOB.

1.6. Xumuueckue peaxyuu

Knaccupuxkauuss xXumudecknux peakuui. Peakuuy coequHEHHs, Pa3IoKECHU,
3amerienus, oomena. Karanutudyeckue peakuun. OOpaTUMbIe U HEOOpPATUMbIC PEAKIIUH.
['oMOreHHbIE M TETEPOrEHHBIE PEAKIUU. ODK30TEPMHUYECKHE M HSHIOTEPMHUYECKHE
peakuuu. TeroBoit 3pdexT XumMudyeckux peakiuii. TepMoxuMudeckue ypaBHEHHUS.

OKHMCINTEILHO-BOCCTAHOBUTEIbHbIe  peakuud. CTeneHb  OKUCIEHUS.
Oxucautens U BOCCTaHOBIIEHUE. BoccTaHOBUTEND M OKUCIEHHE. METO I 311EKTPOHHOTO
OanaHca 7151 COCTaBJICHHS YPaBHEHUI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

CxopocTh XuMHYecKkuX peakumii. [loHsTHE 0 CKOPOCTH XHUMHUYECKUX PEAKLUU.
3aBHCHUMOCTh CKOPOCTHM XHMHYECKHX PEAKIMd OT Pa3IuYHbIX (DAKTOPOB: MPUPOJIBI
pearupyrommx  BEHIECTB, WX  KOHILEHTPALMH, TEMIIEPaTypbl, IOBEPXHOCTH



COIIPUKOCHOBCHHUA U NCITOJIb30BAHUA KAaTAJIN3aTOPOB.

O0paTuMoCcTh XUMHYECKHX peaknuii. OOpaTuMble U HEOOPATHUMBIC PEAKIIUH.
XMMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEIIICHHUS.

Jemoncmpayuu

[Tpumepsl HEOOpATUMBIX peaKIMi, UIYIIUX C 00pa30BaHUEM OCaJKa, ra3a WIH
BOJbl. 3aBHUCUMOCTb CKOPOCTHM PEAKLUU OT TMPUPOABl PEArupyroIUX BELIECTB.
B3anMopeiicTBrue pacTBOPOB CEPHOM KHUCIIOTHI C PAaCTBOPAMH THOCYJIb(aTa HaTpus pas-

JUYHOUN KOHLIEHTPALMU U TEMIIEPATYPHI.

Mojens KUISmero ciaosl.

3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW PEAKIMU OT MPUCYTCTBUS KaTaiu3aTopa Ha
NpUMEPE PA3JIOKEHHUSI TMEPOKCHIA BOJOPOJA C IIOMOIIBIO JTHOKCHIA MapraHia u
KaTanasbl.

Monaens anmexTpousepa.

Moaenp 37EeKTPOIU3HON BAHHBI JJI TTOJTYUYEHUS ATIFOMUHUS.

Moenb KOJIOHHBI CUHTE3a aMMHUaKa.

Jlabopamopnvie onvimuol

Peakuus 3aMemeHuss MEIU JKEIE30M B PACTBOPE MEJHOTO KYIIOpOCa.

Peakuuu, unynme ¢ o0pa3oBaHUEM 0CaJIKa, Ta3a WU BOIbI.

3aBUCHMOCTh CKOPOCTH B3aMMOJACHCTBHUS COJISTHOM KHCIIOTHI C METaJlJIaMH OT HX
PUPOBI.

3aBUCHUMOCTh CKOPOCTH B3aMMOJICMCTBUSA LIMHKA C COJITHOW KHCJIOTOH OT €€
KOHIICHTPALUH.
3aBUCHUMOCTh CKOpOCTH B3aumoaeiicTBus okcunaa meau (II) ¢ cepHoit kucinotoi
OT TeMIIEpaTyphl.

IlIpogpunvusvie u npoghpeccuonanvro 3Hauumvle INEMEHMbL COOEPHCAHUS.

[TonsiTie 00 »JyeKTpOJM3e. DIEKTPOJIM3 PACIUIABOB. DJIEKTPOJIU3 PACTBOPOB.
DIJIEKTPOJIUTAYECKOE  TOJydYeHue  amoMuHus.  [IpakThueckoe  NpPUMEHEHHE
anekTponausa. [anbBanHomiactuka. [anpBaHocTerus. PaduHupoBaHuME UBETHBIX
METaJJIOB.

Karanu3. TomoreHHble W Te€TEPOr€HHBIE KaTaJIu3aTopbl. [IpoMoOTOpBHI.
Karanutuaeckue sap1. UHTrHOUTOPHI.

[Ipon3BOACTBO aMMHUaKa: ChIPhE, allllapaTypa, HAYYHbIE TPUHIIUIIBIL.
1.7. Memannvl u nememainnol

Metamibl. OCOOEHHOCTH CTPOEHUSI aTOMOB U KpHUCTaLUIoB. Dusnueckue
cBoiicTBa MeTayioB. Kiaccudukanus MeTauioB 1O pa3IMyHBIM  IPU3HAKaM.
XUMHAYECKHUE CBOMCTBA METAJIOB. DJEKTPOXUMUUYECKUAN PsJT HAMIPSHKEHUA METAJIOB.
Mertannorepmus.

Ob6mue crnocoObl momydeHuss MeTawioB. [loHsATHE O MeTaUTypruu.
[Tupomerannyprusi, THAPOMETAIUTYPTUsS U dIeKTpoMeTautyprusi. CrijiaBbl YepHbIE U
LIBETHBIE.

Hemeranabl. Oco0eHHOCTH CTpoeHHMsI aTOMOB. Hemeramibl — mpocThie



BCIICCTBA. 3aBUCHUMOCTL CBOMCTB TaJIOT€HOB OT HX IIOJIOKCHUS B HGpHOI[H‘-IGCKOfI
cucreMe. OKHCIIUTEIIbHBIE

Y BOCCTAaHOBHUTEJIbHbIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTHU OT UX MOJIOKEHUS B
PAIY 3AEKTPOOTPUIIATEHHOCTH.

Jemoncmpayuu
Komnekus Metanios.

B3auMopeiicTBuE METAIIOB ¢ HEMETaUIaMH (JKele3a, IUHKAa U AFOMHHHS C
CEpOM, ATFOMUHUSA C HOJOM, CYpPbMBI C XJIOPOM, TOPEHHE JKEJIE3a B XJIOPE).

['openune  meramos.

AJIOMUHOTEPMUS.

Komnekuss HemetaiwoB. [openne HemeramuioB (cepbl, ¢ocdopa, yris).
BriTecHeHHe MeHee aKTUBHBIX TajJJOr€HOB M3 PACTBOPOB MX COJIe 0oJjiee aKTUBHBIMU
rajoreHamH.

Mopens NpOMBINIJIEHHONM YCTAHOBKHM I IPOM3BOJCTBA CEPHOM KHCIIOTHI.
Mopens mneun g oOxura wusBecTHska. Kosmekuuu nOpoayKUud CHIMKATHOU
MPOMBILUIEHHOCTH (CTeKa, papdopa, pasHca, HEeMEHTa pa3aIuYHbIX MapoOK U Jp.).

Jlabopamopnuvie onvimul
3akajika ¥ OTITYyCK CTaJH.

O3HaKOMJIEHHE CO CTPYKTypaMu ceporo u Oejoro uyryHa. PacrnosHaBaHue pyn
xKesesa.

Ilpakmuueckue 3anamus

[Tomyuenue, coOupaHue U paclO3HABAHUE
ra3zoB. Penienue sKkCiepuMEHTAIBHBIX 33/1a4.

Ilpogpunvnvie u npogheccuonanvHo 3HavuMble I1EMEHMbL COOEPIHCAHUA.

Koppo3nsa MeTamioB: XMMHUYECKAass M JJIEKTPOXMMHUYECKAS. 3aBUCHMOCTD
CKOpPOCTH KOPPO3UM OT YCIOBUM OKpyxaromieil cpenbl. Kiaccudukanus Koppo3uu
METaJUIOB 0 PAa3JIMYHbIM pu3HakaMm. CriocoObl 3alIUThl METAIIIOB OT KOPPO3HUHU.

[Ipon3BOACTBO Uyr'yHA U CTAJIH.

[Tomyuenne HemeTauioB (PAKIMOHHON MEPErOHKOM IKUAKOTO BO3AyXa H
ANEKTPOIU30M PACTBOPOB MJIM PACIIIIABOB JIEKTPOJIUTOB.

CunnkaTHasi HpOMBIIUIEHHOCTh. [IpOM3BOICTBO CEPHOM KUCIIOTBHI.
2. OpraHuueckas XUMHUsI

2.1. OcHosHnvie noHAmMuUsL OP2aAHUYECKOU XUMUU U MeOPUsl CMPOEHUsl OP2AHUYECKUX

COeOUHeHUl

IIpeamer opranuvyeckod  xumuu. [IpupomHbie, HUCKYCCTBEHHBIE U
CUHTETHYECKHE OpraHnyeckue BeniectBa. CpaBHEHHME OpPraHMYECKUX BEIIECTB C
HEOPTaHUYECKUMHU.

BanentHocTh. XHMMHYECKOE CTPOCHME KakK IOPSAJOK COCIMHEHUS aTOMOB B
MOJIEKYJIBI 10 BaJIEHTHOCTH.

Teopusi cTpoeHHsI OPraHMYeCcKUX COeIMHEHU I

AM. ByrtaepoBa. OCHOBHBIE MOJOXEHHUS TEOPUM XHMHUYECKOTO CTPOECHHS.
Nzomepust u u3omepbl. XuMudeckue GopMysbl U MOJEIA MOJIEKYJ B OpraHMYECKOMN



XHUMHU.

Kaaccupukanuss opranuveckux BemecTB. Kiaccudukanus Bemects 1o
CTPOCHHUIO YIJIEPOJHOTO CKENleTa W HATMYMI0 (PYHKIUMOHAIBHBIX Tpynmn. ['oMmonoru u
romosorusi. Hauana nomenknatypst [UPAC.

Knaccudukanus peakuuii B OpraHn4ecKoi XuMHUM.

Peakuuu MIPUCOETMHEHUS (rumpupoBaHus, raJloreHUpPOBaHMS,
TUAPOrajJOTeHUPOBAHUS, TuApartaiuu). Peakuuu oTmiemwieHus (AeruapupoBaHus,
JNErUApOraJoreHUpOBaHus,  Jaerujaparauuu). Peakuum  3amenieHus.  Peakuuwn
M30MEPU3ALINH.

Hemoncmpayuu

Mopenu MoJIeKyJl TOMOJIOTOB U U30MEPOB OPraHUYECKUX COETMHEHUM.

KauectBeHHOEe OOHapyXeHHE YIJIepoaa, BOJOpOAa M XJopa B MOJIEKyJax
OPraHUYECKUX COCIUHEHUM.

Jlabopamopnuiii onvim

N3rorosieHne MOJI€IEN MOJIEKYJT OPraHUYECKUX BEILIECTB.

Ilpoghunvnvie u npogheccuonanvno 3HauyuMvle 3I1EMEHMbL COOEPHCAHUAL.
[TonstTue o cyOcTtpate u peareHTe. Peaknmmm OKHCIEHHUS UM BOCCTAHOBJICHUS
opranudeckux BeriecTB. CpaBHEHHE KJIaCCH(UKAIMKA COSIUHEHUN U KiacCU(UKAITUU
pEaKUKil B HEOPTaHUYECKOU U OPTraHNYECKON XUMHUH.

2.2. Yeneeo0opoowl u ux npupoonvle ucmouHuxu

AJIKaHBI.

ATNKaHBI: TOMOJIOTMUECKHI DS, H30MEpHs W HOMEHKIATypa aJIKaHOB.
XYUMHYECKHE CBOWMCTBA alKaHOB (METaHa, 9TaHa): TOPEHHUE, 3aMEIICHHUE, Pa3IoKEeHUE,
nerunpupoBanue. [[puMeHeHne aTkaHOB Ha OCHOBE CBOMCTB.

AJIKeHBI.

OtuneH, ero noiydeHue (AeruapUpOBaHUEM 3TaHa, JeNoJIMMepu3alueit
nonuaTUieHa). ['omonornyeckuil psii, M30Mepusi, HOMEHKJIATypa aJIKeHOB. XHWMHYECKHE
CBOMCTBa 3THJIEHA: TOPEHUE, KAUECTBEHHbIE peakluu (00ecBeYnBaHUEe OPOMHOM BOJIbI U
pacTBOpa MepMaHraHaTa Kajaus), ruaparanus, nonuMmepusanus. [lpumenenue stuneHa Ha
OCHOBE CBOWCTB.

JAnennbl 1 kayuyku. [loHsaTHE O AMEHAX KAaK yrieBOAOPOJAX C JABYMS JBOWHBIMU
cBs3siMu. CompsKeHHbIE AUEHbl. XMMHUYECKHE CBOMCTBa OyrajgueHa-1,3 W u30IpeHa:
oOecuBeyrMBaHNe OpOMHOM BOJbBl M MOJIUMEpU3alMg B Kaydyku. HarypanpHblii u
CUHTETUYECKHE KayuyKu. Pe3nHa.

AJukuHbl.  AnernneH. XHMMHMUYECKME  CBOMCTBAa  alleTWIECHA:  TOPEHHE,
oOeciBeunBaHne OpPOMHON BOJbI, MPHUCOCAMHEHHI XJOPOBOJOPOAA W THApATAIHS.
[IpumeHenne ameTnsieHa Ha OCHOBE CBOMCTB. MeKKiIaccoBasgs HW30MEPHUS  C
aJKaJuEeHaMU.

Apenbl. ben3zoi. Xumuueckue cBoMcTBa O€H30J1a: TOPEHHE, PEAKIIMN 3aMEILICHHUS
(ranorenupoBaHue, HUTpoBanue). [I[pumeHeHne 6eH301a HA OCHOBE CBOWCTB.



IIpupoaHble HMCTOYHUKH  yrjeBogopoaoB. Ilpupoaneli ra3: CcoCTas,
IPUMEHEHHUE B KQUE€CTBE TOIUINBA.

Hedts. CoctaB u nepepadotka Hedtu. [leperonka Hedtu. HedrenpoaykTsl.

Jemoncmpayuu

['opeHne meTaHa, ITUIEHA, AllETUIIEHA.

OTHollleHHE MeTaHa, HTUJICHA, alleTUIeHa U OeH30J1a K pacTBOpaM NepMaHIraHaTa
Kanusi 1 OpOMHOM BOJIE.

[lonyyeHne HSTwieHa peakuMed AeruApaTalvy  JITaHOJA, AaleTUIeHA —
THIPOJIU30M KapOuaa KaJlbLHs.

PaznoxeHne kayuyka npu HarpeBaHUM, UCIBITAHUE MPOAYKTOB PA3JI0KEHUS HA
HE-IIPEAECIBbHOCTbD.

Komnekmust oOpasnoB HegTu u HeTenpoaykToB. Komekius «KaMeHHBIN yroJib
Y TIPOYKITHS KOKCOXUMHUYECKOTO IMTPOM3BOACTBAY.
Jlabopamopnuie onvimot

O3HakoMIIeHHE C KOJUIeKIMeld 00pa3lioB HEPTH M MPOAYKTOB €€ NnepepaboTKH.
O3HakOMJIEHME C KOJUIEKIIMEM KaydyyKoB M oOpasuamMu W3[EJIUNd U3 PE3UHBI.
Ilpocpunvuvie u npogheccuonanvno 3nauumvie rnemenmoslt cooepircanus. 1IpaBuio
B.B. MapkoBuukoBa. Knaccudukanus um HazHaueHue kayuykoB. Knaccudukanus u
Ha3Ha4YeHHE pe3nH. BynkaHuzanus kaydyka.

[Tomryuenue anerusiaeHa MUPOJIM30M MeTaHa U KapOUIHBIM crocoboM. Peaxius
NOJINMEpHU3AalMY BUHUIXJIOpHa. [IOMMBUHUIXIOpUI U €ro NpuMeHeHue. Tpumepusanus
aneTuieHa B OEH30I1.

[lonsitue 00 3KcTpakiuu. BoccraHoBneHne HUTPOOEH30J1a B AHWIMH.
I'omonornueckuit psg apeHoB. Tonyon. HurpoBanue tomyona. Tporu.

OcCHOBHbBIE HaMPaBIICHUSI IPOMBIIIJIEHHON NepepabOTKK MPUPOIHOIO ras3a.

[lonyTHbIi HE(DTAHOM Ta3, ero nepepadoTKa.

[Ipouieccbl MNPOMBINIIEHHON TmepepaboTku He(TU: KPEKUHI, pU(DOPMUHT.
OxTaHoBO€ YKMCJI0O OEH3MHOB U LIETAHOBOE YUCIIO IU3EJIbHOTO TOIUIMBA.

Kokcoxumnuueckoe npou3BOACTBO U €T0 MPOTYKIIHS.

2.3. Kucnopoocooepacawue opeanuieckue coeOuHeHus.

Couprsl. [lonyyenue sTaHosia OpPOXKEHUEM TIIFOKO3bI M THUIpaTallueidl ATHIICHA.
I'unpokcunbHas Tpymnna kak GyHKIuoHaIbHasA. [IoHATHE O TpeeTbHBIX OTHOATOMHBIX
cnupTax. XMMUYECKHE CBOMCTBA 3TaHOJIA: B3aWMOJCHUCTBHE C HAaTpHeM, oOpa3oBaHUE
MPOCTBIX U CIIOKHBIX 3()UPOB, OKUCTICHHUE B anbaerul. [IpuMenenne sTanoaa Ha OCHOBE
CBOWCTB.

AJIKOTOIN3M, €r0 MOCIEACTBHS ISl OpraHu3Ma YeJIOBeKa U MpeaynpeKIeHue.

['nMuepuH Kak npencTaBUuTENb MHOIOATOMHBIX CIIUPTOB. KauecTBeHHAas1 peakuus
Ha MHOTOaTOMHBIE cIUPTHIL. [IpruMeHenne rmnepuHa.



®enos. dusnueckue W XUMHUECKHE CBOMCTBa (eHona. B3auMHOe BiIMsSHUE
aTOMOB B MoJiekyJie (eHoja: B3aMMOJCHCTBHE C THUJPOKCHIOM HATpPUS M a30THOU
kuciotoi. [IpumeHenue heHosia Ha OCHOBE CBOCTB.

Aabaeruabl. Ilonstue 00 anpaerugax. AJpAerujHas rpymnma  Kak
(dbyukimoHanbHasg. MopManbIeTUl U €ro CBOMCTBA: OKUCIEHHUE B COOTBETCTBYIOUIYIO
KHUCJIOTY, BOCCTAHOBJICHME B COOTBETCTBYIOIIMK cnupT. IlodyueHuwe anbAeruaon
OKHCJICHUEM COOTBETCTBYIOIMINX cIUPTOB. [I[prMenenne dhopmanbpaeriuaa Ha OCHOBE €T0
CBOMCTB.

Kapo6onoBbie kuciaoThl. [loHsiTue 0 kapOoHOBBIX KucioTax. KapOokcuibHas
rpynna Kak (QyHKIHOHalbHas. ['OMOJOrMYeckuil psj HpeneiabHBbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIJIOT. [lomydeHune KapOOHOBBIX KHCIOT OKHCIEHUEM aJIbJETH/IOB.
XVWMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOMCTBA C MUHEPAIbHBIMU
KHCJIOTaMU M peakuust srepudukanuu. [IpuMeHeHne yKCyCHOM KHCIIOThI Ha OCHOBE
CBOWCTB. BpIcIIne KUPHBIE KUCIOTHI HA MPUMEPE NATbMUTHHOBOW U CTEAPUHOBOM.

Caoxubie 3¢pupsl m xupbl. [lomyueHue CclIOXHBIX 53QUPOB peakuuen
srepudukannu. Crnoxsele 3pupbl B NpHUpojAe, UX 3HayeHue. [IpuMeHeHHue CIOXKHBIX
2(hUpOB HA OCHOBE CBOMCTB.

Kupwr kak crnoxssie 3¢upsl. Knaccudukamnus >kupoB. XUMHUECKHE CBOWCTBA
JKUPOB: TUIAPOJIA3 U TMAPUPOBAHUE KUIKHUX KUPOB. IIpuMeHEeHHE KUPOB HAa OCHOBE
CBOMCTB. Mbuia.

YraeBoabl. YrieBoabl, HX Kilaccudukanus: MoHocaxapuabl  (TIIOKO3a,
bpykTO3a), MMcaxapuabl (caxapo3a) v Mmojarucaxapuasl (KpaxmMai v MeJII003a).

['mok0o3a — BEWIECTBO C JBOMCTBEHHOM (YHKIMEH -— anbIerugoCiuupT.
XVMHYECKNE CBOMCTBA IIIOKO3bI: OKHUCICHHE B INIFOKOHOBYIO KHCIIOTY, BOCCTAHOBIICHUE
B cOpOUT, ciupTOBOE OpoxkeHue. [IpuMeHeHune rioKo3bl HA OCHOBE CBOMCTB.

3HayeHue yIIIeBOIOB B dKUBOU MPUPOJE U KU3HU YesoBeka. [loHsTHe 0 peakuusix
MOJIMKOHJIEHCAIIMM W THUAPOJIM3a Ha MPUMEpPE B3aUMOIIPEBpAICHUM: TIIIOKO3a <>
MoJIMcCaxapu/I.

Jemoncmpayuu

OKucieHue crupTa B ajabJeTU/I.

KauecTBeHHBIC peaKIui Ha MHOTOQTOMHBIE CITUPTHI.

PactBopumocCTh (heHos1a B BOJIE MTPH OOBIYHOM TeMITepaType U HarpeBaHUM.

KauectBennsie peakiuu Ha EHOM.

Peakrus cepebpsiHOTO 3epKaia aabJACTUIOB U TIFOKO3BI.

OxkucieHue aabAErujoB U TIIOKO3bl B KUCJIOTY C MOMOIIBIO THAPOKCUIA MEIU
(IT). KauecTBennas peakuus Ha kpaxmai. Komekmnus 3pupHBIX Macel.
Jlabopamopusie onvimot



PacTBOpeHue riuieprHa B BOJIe U B3auMojieicTBue ¢ ruapokcugom meau (11).
CBoiiCcTBa YKCYCHOM KHCJIOTBI, OOIIME CO CBOMCTBAMH MUHEPATbHBIX KHUCIIOT.
Jloka3zaTenbCTBO HEMPEIECIbHOTO XapaKkTepa KUIKOI0 KUpa.
B3aumoieiicTBrE IIFOKO3BI M caxapo3bl ¢ Tuapokcuaom meau (1I1).
KauecTtBeHHas peakiys Ha Kpaxmad.

Ilpogpunvuvie u npogpeccuonanvno 3Hauyumvie 2I1EMEHMbL COOEPHCAHUA.
MeTWIOBBII CHHPT W €ro WCIOJIb30BAaHUE B KAYeCTBE XHWMHUYCCKOTO CBIPBSI.
TokcMuHOCTh METaHOJA W TpaBHJa TEXHUKH OE30MacHOCTH IMpU padoTe ¢ HHUM.
DTUJICHIIIMKOJb U €T0 MPUMeHEeHHe. TOKCHYHOCTD ATHIICHTIIUKOJIS U MpaBUila TEXHUKH
0e30macHOCTH MPU pabOTE C HUM.

[Toryuenue ¢eHona U3 MNPOAYKTOB KOKCOXMMHYECKOIO MPOU3BOACTBA U U3
oen3zouna. [lonukonaencauus popmanpaeruia ¢ GpeHosoM B ¢heHonoGopmManbaeruIHy0
CMOJY.

Anetansaerua. [lonsiTue o keToHax Ha nmpumepe ainetona. [Ipumenenue ameTona
B TEXHUKE U TTPOMBIILJICHHOCTH.

MHoroo0pa3ue KapOOHOBBIX KHUCJOT (IIaBEJIEBOM KHCJIOTHI KaK JIByXOCHOBHOM,
AKPUJIOBOM KUCJIOTHI KaK HETIPEAEIbHOU, OEH30MHOM KUCIOTHI KaK apOMaTHYECKOM ).

[1nenkooOpasyromue Maciia. 3aMeHa >KUPOB B TEXHUKE HEIMHUIIEBBIM CHIPHEM.
CuHTEeTHYECKNE MOIOIIIUE CPEJICTBA.

MosnouyHokucioe OpokeHue ToKo3bl. KucioMonounsie mpoaykTel. CHilocoBaHUE
KopMoB. HutpoBanue nesmuntosnossl. [Iupokcnnu.

2.4. Azomcooepacawue opeanuyeckue coeourerus. Ilonumepoi

Amunsl. [lonstue o0 amuHax. AnudaTHUecKue amMHHBI, UX Kiaccuuxamus u
HOMEHKJIATYpa. AHWIMH KakK OpraHudeckoe ocHoBaHue. IlomydyeHune aHunmHa U3
HUTpOOeH301a. [[puMeHeHre aHuIMHa Ha OCHOBE CBOMCTB.

AMHUHOKHMCJIOTBI. AMHWHOKHCIOTHI Kak aMdoTrepHbie Tu(YHKIIMOHATLHBIC
OPTraHUYECKUE COCIUHEHUS. XUMHUUYECKHE CBOMCTBA AaMUHOKHCIIOT: B3aUMOJCUCTBUE C
IeJI04YaMH, KUCIOTaMU M Jpyr ¢ JIpyroM (peakuusi mojiukoHaeHcanuu). llentuanas
CBSI3b M MONUIENTUbI. [[puMeHeHE aMMHOKHUCIIOT HA OCHOBE CBOKCTB.

beaxu. IlepBuunas, BTOpUYHas, TpETUYHAsI CTPYKTYpbl O€lIKOB. XUMHUYECKUE
CBOMCTBa OCJIKOB: TOpEHHUE, JIeHATypalus, TUIPOJIU3, 1BETHbIE PEAKIUU.
buonorndeckue pyHKInU OCIKOB.

IMonumepsl. benku 1 nonucaxapuabl Kak OMOMOIUMEDPHI.

Ilnactmacesl.  [lonyyeHne  1mOIMMEpPOB  peakUMeEd  MOJMMMEPU3ALMUA U
MOJIMKOHJACHCAIWH.

TepMorutacTuuHble HW = TEPMOPEAKTUBHBIE  IIacTMmaccbl.  IIpencraBurenu
IIJIACTMACC.

BoJsiokna, wux kiaaccupukanusa. Ilomydyenne  BonokoH.  OtThesnbHBIE
IIPEACTABUTENN XUMUYECKUX BOJIOKOH.



Hemoncmpayuu

B3aumopencTBrue aMmMuaka v aHUJIMHA C COJISTHOM KUCIIOTOM.

Peakuust anuiamHa ¢ GpOMHOM BOJIOH.

JlokazarenbCcTBO HAMMUMS PYHKIIMOHAIBHBIX TPYIIN B paCTBOPaX aMUHOKHCIIOT.

PactBopenue u ocaxxjaeHue OCIKOB.

[{BeTHBIC peakiuu OEIKOB.

['openue nTuybero nepa u MepCTsIHON HUTH.

Jlabopamopnwie onvimoi

PactBopenue 6eKkoB B BOJIE.

OO6nHapyxeHue 6eIKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jlenatypanust pactBopa Oejlka KypHHOTO Siflla CIHUPTOM, PACTBOPAMH COJCH
TSKEJIBIX METAJJIOB U IPU HArPEBAHUHU.

Ilpakmuueckue 3anamus

PellieHrie SKCIEpUMEHTAIBHBIX 3aJlad  Ha WACHTHU(UKAIUIO OpPraHUuYeCKUX
COECIUHEHUH.

Pacnio3naBanue miactMacc ¥ BOJOKOH.

Ilpogunvuvie u npogeccuonanvno 3nauumvie 3I1EMEHMBl COOEPIHCAHUAL.
AMuHOKanpoHoBas KucioTa. KampoH kak TpeacTaBUTENb MOJUAMUIHBIX BOJOKOH.
Hcnonbs3oBanue ruApoian3a O€IKOB B  MPOMBINLIEHHOCTH. [lomuBHHMIXIOpUA,
noymTeTpadTOpITUIICH (Tedion). denonohopmalibIeTHAHBIC MJIACTMACCHI.
Henmynoun. I[TpoMeliieHHOE TPOU3BOACTBO XMMHUYECKHUX BOJIOKOH.

Tembl pedpepaToB (10KJIAT0B), HHAUBHAYAJIbHBIX POEKTOB
buorexHonorus u renHas nHxxeHepus — TexHosoruu XXI Beka.
HanoTtexHonoruss Kak MPUOPUTETHOE HAIpPABICHUE pPa3BUTUS HAYKU U
npousBocTBa B Poccniickon denepannu.

CoBpemeHHbIe METOIbI 00e33apaKuBaHus BOJIBI.

AJoTpOnusa METAILJIOB.

Kuznb u gesarensHocTh .M. Menneneena.

«IlepuogmieckomMy 3aKOHYy OyayIiee HE TPO3UT Pa3PyIICHUEM. ..»

Cunres 114-ro anemenTa — TpuyM( pOCCUHUCKUX PUINKOB-SICPUTUKOB.
N3oTonel Bogopoaa.

Hcnonp30BaHne paguOaKTUBHBIX U30TONIOB B TEXHUYECKUX LIENSX.
PeHTreHoBCKO€ U3IyUEHHE U €70 UCIIOIb30BAaHUE B TEXHUKE U MEJIULIMHE.
[Ima3ma — 4yeTBepTOE COCTOSTHUE BEIIECTBA.

AMopdHbIe BeliecTBa B IPUPOE, TEXHUKE, OBITY.

OxpaHna OKpy>Karollel cpellbl OT XUMHUYECKOro 3arpsisHeHusi. KosmuecTBeHHbIE
XapaKTEPUCTHUKHU 3arpA3HEHUS OKPYKAOUIEN CPELBI.

[Ipumenenue TBepA0TO M ra3000pa3Horo okcuaa yriaepoaa (IV).

3amnmTa 030HOBOTO SKpaHa OT XUMUUYECKOTO 3arpsi3HEHUS.

['pybomucniepcHbie  CHUCTEMBI, HX KilacCUUKAHMSI W HWCIOJIb30BAaHHE B
npodeccrnoHaNbHOM NesATEIbHOCTH.

KocmeTtnueckue renu.

IIprMmenenue CyCrieH3ul U SMYJIbCUN B CTPOUTEIIBLCTBE.

Y V

YVVVVVVVVYVYYVYY

VV VVYVY



VVVY VVVVVVVVVVVYVY Y VVVYY

VV ¥V VYVVV VVVVVVVVY VY

MuHepanbl U TOpHBIE TTIOPOJIBI KAK OCHOBA JINTOC(HEPHI.
PactBopsI Bokpyr Hac. TUIBI pacTBOPOB.

Boja kak peareHT U cpeia A1k XUMUYECKOTO Ipoliecca.
Kuznb u gearensHocth C. AppeHuyca.

Bxnag OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUM AJIEKTPOJIUTHYECKON
JTVCCOLIAALINH.

YcTpaHeHne )KECTKOCTH BOJIbI HA IPOMBIIUICHHBIX TPEAIPUATUSX.

CepHas KuCJIOTa — «XJI€0 XUMUYECKON TTPOMBITINICHHOCTHY.

Hcrnonp3oBaHre MUHEPATBHBIX KUCIOT HA MPEANPUITHIX PA3TUIHOTO MPOGUIIS.
OKcupl ¥ CONU KaK CTPOUTENbHBIE MATEPUAIIBL.

Uctopus rurca.

IToBapeHHas oMb KaKk XUMUYECKOE ChIPBE.

MHoromkuii kKapOOHAT KajbIUs: B IPUPO/JIC, B MPOMBIIIICHHOCTH, B OBITY.
Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupryanpsHoe MOIenMpOBaHUE XUMUYECKUAX MPOLIECCOB.

DIIEKTPOJIN3 PACTBOPOB JIEKTPOJIUTOB.

DIIEKTPOJIN3 PACIUIABOB AIEKTPOIUTOB.

[IpakTHyeckoe MPUMEHEHHUE DJICKTPOJn3a: papUHUPOBAHKE, TaTbBAHOIIACTHUKA,
rajbBaHOCTETHSI.

Hctopus nonydeHus U npou3BOACTBA ATFOMUHUSL.

DNEKTPOIIUTUYECKOE TTOTyUeHUE U paUHUPOBAHNE METH.

Kuznp n gesreabHocTh 1. [[9BH.

Posp MertayuioB B HCTOpUM  YEIIOBEUECKOW  IuBWiIM3auuu. Vcropus
OTEYECTBEHHOW 4epHOM MeTtaimyprud. (COBpPEMEHHOE METaJIyprHUYeCcKOe
IIPOU3BOICTBO.

Hcropus 0TeUeCTBEHHOM LBETHOM METAJUTYprud. Poyib METayuioB M CIUIaBOB B
Hay4YHO-TEXHUYECKOM ITporpecce.

Koppo3ust MmeTamioB v ciocoObl 3alUThl OT KOPPO3HH.

WNuepTHBIC My 6J1arOpOIHBIC Ta3bl.

Poxxnaromme coym — rajoreHsl.

HcTopus mBeaCKONW CIUYKH.

HcTopust BOSHUKHOBEHHUS U Pa3BUTHS OPTAHUYECKON XUMHUH.

Kuznsb u gearensHoctb A.M. ByTtiiepona.

Butanusm u ero kpax.

Ponp OTeYecTBEHHBIX YYEHBIX B CTAHOBJIEHMM W PA3BUTUM MHUPOBOU
OpPraHUYECKON XHUMUHU.

CoBpeMeHHbIE TPEACTABIEHUS O TEOPUU XUMUYECKOTO CTPOCHHS.
DKOJIOTUYECKHUE aCIIEKThI HCTI0JIb30BAaHUS YIIIEBOLOPOIHOTO CHIPB.
DKOHOMUYECKUE ACIIEKThI MEKTYHAPOIHOTO COTPYIHUYECTBA o
HCTOJIb30BAaHUIO YTIIEBOJOPOIHOTO CHIPBS.

Ucropust OTKpBITHS U pa3pabOTKU Ta30BBIX UM HEPTIHBIX MECTOPOXKICHUA B
Poccuiickon ®@enepanumu.

XuMHUsI YTIIEBOJIOPOIHOTO CHIPhS U MOsi OyayIast mpodeccusi.

YTrineBo1opoaHOE TOIJIMBO, €T0 BUABI U HA3HAYCHHUE.



nmporpecce.

YV VWV VYV

COTPYJIHUYECTRA.

TEMATHUYECKOE IINTAHUPOBAHUE

CuHTEeTHYECKHE KaydyKH: HCTOPHS, MHOTOOOpa3ne U MEePCIEKTUBHI.
Pe3nHoTEeXHHMUYECKOE TMPOU3BOJACTBO U €r0 pOJb B HAYYHO-TEXHUYECKOM

CBapoyHO€ MPOU3BOACTBO U POJIb XUMUU YTIEBOJAOPOJIOB B HEM.

Hedtb 1 ee TpancnopTHpoBKa Kak OCHOBA B3aMMOBBITOJHOTO MEXIYHAPOIHOTO

Texandeckuit mpoduits mpodecCHoHaTBHOTO 00pa30BaHUS
[Ipu peanuzanuu coxpepx anusi o0IE00pa30BaTENIbHON YUEOHOU JUCIUTIIIMHBI
«Xumus» B ipegenax ocBoeHust OOII CITO na 6a3e 0CHOBHOTO 0OIIIEro 00pa3oBaHus ¢
noxyyeHueM cpennero obmero ob6pazoBanusa (IIIIKPC) makcumanbHas yueOHas

Harpys3ka oOy4aroIuXxcsi COCTaBIISET:
e 1o unpodeccusim CIIO  TexHuueckoro mnpoduis

PO EeCCHOHAIIBHOTO

oOpazoBanusi — 171 wyac, U3 HHX ayauTopHas (oOs3aTelbHas) Harpyska
oOyuaromuxcsi, BKIO4as Ja00paTOpHbIE OMbITHI M MPAKTUUYECKHE 3aHATUS, —
114 gacoB; BHeayTUTOpHAsI CAMOCTOsITEIbHAs paboTa CTYJIeHTOB — 57 4acoB;

TemaTnuecKkui mJiaH

Buja yueOHoii padoThl

KoauuyecTBO 4acoB

CTPOECHHS OPTAHUYECKUX COCTMHEHUN

AyautopHble 3ausaTus. Cogepkanue 00y4eHus IIpodeccuun CITIO
BBeneunue 2

1. O01masi ¥ HeOpraHuveckass XuMHus 70
1.1. OcHOBHBIE MOHATUS U 3aKOHBI
1.2. Ilepuoanueckuii 3akoH u [lepuoanueckas cucrema
xumuueckux sneMmeHToB [[.1. MenaeneeBa u CTpoeHue atoma
1.3. CtpoeHue BeniecTBa 10
1.4. Bona. PacTBOphI. DaeKTpOoIUuTHYECKAs JUCCOIUAIIUS 8
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Buj yueOHo# padoThI

KosmnuyecTBo 4acoB

AyautopHble 3ausaTus. Cogepkanue 00y4eHus

IIpodeccuun CITIO

Hroro 114

BHeayauTopHasi caMmocTosiTeIbHAas padoTa

[ToaroroBka BBHICTYIUIEHUH 10 3aIaHHBIM Te€MaM, JOKJIA0B,
pedepaToB, 3cce, UHIUBUIYAIBHOTO MPOEKTA C

MCIOJIb30BaHUEM MH(OPMAITMOHHBIX TEXHOJIOTHH U JIp. 57

Ilpomexncymounas ammecmavyus 6 popme oughgpepenyuposannozo zauema

Bcero 171

XAPAKTEPUCTHUKA OCHOBHBIX BHIOB YUEBHOM JEATEJILHOCTU

CTYJAEHTOB

Conep:kanue
o0y4eHust

XapaKTepUCTHKA OCHOBHBIX BU/0B JeATEILHOCTH
CTYICHTOB (HA YPOBHe y4eOHBbIX AelCTBHIN)

Baxnenme
XUMUYECKUE
MOHATHA

YMeHue  faBaThb  ONpEAeIeHHWE U ONEepUpOBaTh
CIENYIONUMUA ~ XUMUYECKMUMU  TOHSTUSMH:  BEIIECTBO,
XUMUYECKUN DJIEMEHT, aTOM, MOJEKYJIa, OTHOCHUTEIhHBIC
aTOMHasT W MOJICKYJISIpHAsT MAacChl, WOH, aJUIOTPOIHS,
M30TOMBI, XUMHYECKas CBS3b, D3JIEKTPOOTPHUIIATEIHLHOCTD,
BaJICHTHOCTh, CTENICHb OKWCJIEHUS, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIE  00BEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA
MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS, PACTBOPHI,
ANEKTPOJIUT W HEDJEKTPOJIUT,  DIEKTPOJIUTHYECKAS
JUCCOIMAIINS, OKUCIUTENh U BOCCTAHOBUTE b, OKUCIICHUE U
BOCCTAaHOBJICHHE, TEIUIOBOM 3(P(EKT peakluuu, CKOPOCThb
XUMUYECKON pPEaKIuu, KaTaju3, XMMHYECKOE paBHOBECHE,
YIJIEPOJHBIN CKeJleT, PYyHKIMOHANIbHAS TPYIIa, U30METPHs,
TOMOJIOT 4.

Conepxxanue
oOy4deHus

XapakTepucTUKa OCHOBHBIX BUJIOB I€ATEIHHOCTH CTYACHTOB
(Ha ypoBHE y4eOHBIX JEHCTBHIN)




(OCHOBHBIC 3aKOHBI
XUMHUHU

DopMyIUPOBAHUE 3aKOHOB COXPAHEHMSI MACChI BEIIECTB U
IIOCTOSIHCTBA COCTaBa BEIIIECTB.

YcraHoOBKa  MPUYMHHO-CIEACTBEHHOW  CBSI3M  MEXKIY
COAEPKAHUEM ATHX 3aKOHOB M HAMMCAHUEM XUMHUYECKHX
dhopMyJ1 U ypaBHEHHIA.

YcTaHOBKa 3BOJIOLMMUOHHONW CYIIHOCTH MEHJIECJIEEBCKON U
COBPEMEHHOM (HOPMYITUPOBOK TMEPUOJAMUECKOTO 3aKOHA
J[.1. Menneneena.

OOBsicHEHNE (bU3UIECKOro CMbICIIa CHUMBOJIMKH
MepUOANYCCKON TaOIUIBI XUMHUUYECKuX 3yemeHToB J[.U.
MenpneneeBa (HOMEPOB 3JIEMEHTA, IMEPHUOJ]A, TPYIINbI) U
YCTaHOBKA MPUYUHHO-CJIEICTBEHHON

CBSI3U MEXJY CTPOCHHEM aTroMa M 3aKOHOMEPHOCTSIMU
W3MEHEHHSI CBOMCTB JJIEMEHTOB M OOpa30BaHHBIX HMU
BEIIIECTB B MEPUOJIAX U TPYyIIIaX.

XapakTepucTUKa JIEMEHTOB MaJIbIX U OOJBIINX MEPHOJIOB
no ux nonoxeHutro B Ilepumommueckoit cucreme JI.H.
Menaeneena

OCHOBHBIE TEOPUU
XHUMUAU

YcraHOBKa  3aBUCUMOCTH  CBOMCTB ~ XMMHYECKHX
BEIIECTB OT CTPOCHHS aTOMOB OOpasylommx HX
XUMHUYECKUX IJIEMEHTOB.

XapakTepuCcTUKa BAXHEUIIMX TUIIOB XUMHUYECKHUX
CBSI3€M U OTHOCUTEJIILHOCTH 3TOU TUIIOJIOTHH.

OObsiCHEHHE 3aBUCUMOCTH CBOWCTB BEIIECTB OT HUX
COCTaBa U CTPOCHUS KPUCTAIIMYECKUX PELIETOK.

DOopMyJIMPOBKA  OCHOBHBIX  IIOJIOKEHUW  TEOPUH
AJIEKTPOJIMTUYECKON JTUCCOIMAIIMM M XapaKTEpUCTHKA B
CBET€ JOTOM TEOPUM CBOWCTB OCHOBHBIX  KJIACCOB
HEOPTaHWYECKUX COCTMHCHUU.

@opMyIUMpPOBKAa  OCHOBHBIX  IOJIO)KEHUM  TEOPUHU
XMMHUYECKOTO CTPOCHUS OPTraHUYECKUX COCAUHCHUN W
XapaKTEPUCTHKA B CBETE 3TOW TEOPHUHU CBOMCTB OCHOBHBIX
KJIACCOB OPraHWYECKUX COETMHEHUN




Baxxgenmiue
BEILECTBA
1 MaTepHUaJIbl

XapakTepucTuka  COCTaBa,  CTPOCHHs,  CBOICTB,
MOJTyYeHHUs M IpUMeHeHHs BakHeummx MetaiioB (IA u IT A
rpynn, aqlOMHUHUS, >KeJle3a, a B €CTeCTBEHHO-HAy4YHOM
npouae U HEKOTOPBIX d-3JIEMEHTOB) U UX COCTMHEHUH.

XapakTepucTuka  COCTaBa,  CTPOCHHs,  CBOICTB,
MOJIy4YeHUs] U MpUMEHeHus BakHeummx HemerauioB (VIII
A, VIIA, VIA rpymm, a Takxke a3ora u pocdopa, yriepoaa u
KPEMHUS1, BOJOPOJIa) U UX COCTUHEHUH.

XapakTepucTuka  COCTaBa,  CTPOEHUSA,  CBOMCTB,
MOJYYEHHUS] W TNPUMEHEHUS  BaKHEUIIMX  KJIACCOB
VIJIEBOJOPOAOB  (QJKaHOB,  IIMKJIOAJIKAHOB,  AJIKEHOB,
QIKWHOB, Aape€HOB) MW WX HauboJiee 3HAYUMBIX B
HApOJHOXO3SIICTBEHHOM IIaHE MPEICTaBUTENICH.

AHanoruyHas XapaKTEePUCTHKA BaYKHEUIITNX
npecTaBUTeNen TPYTUX KJIACCOB OpraHUYeCcKuX
COCIMHEHMI: MeTaHoJla M H3TaHoJa, CIOXHBIX 3(PUPOB,
YKUPOB, MBI, aJILJIETUIOB (bopmanbaeruaon u
aleTajgbJeruaa), KeTOHOB (aleroHa), KapOOHOBBIX KHCIOT
(YKCYCHOM KHCJIOTHI, JJISI €CTECTBEHHO-HAYYHOT'O MpOoduis
MPEACTABUTENICH APYrUX KJIACCOB KHUCIIOT), MOHOCAXapHI0B
(rmroKo03bl), AUcaxapuaoB (caxaposbl), MOJUCAXapHIOB
(kpaxmasna ¥ IeJUTIONI03b]), aHWJIMHA, AMUHOKHUCIIOT, OEJIKOB,
UCKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH, Kay4dyKOB,
MJIACTMACC

XUMHAYECKUN SA3BIK
A CUMBOJINKA

Hcnons3oBanne B yuyeOHOH ©  NpodhecCHOHAIBHOM
JNEATEIIBHOCTH XUMHUYECKUX TEPMUHOB U CUMBOJIMKH.

Ha3BaHue W3ydeHHBIX BEUIECTB MO TPUBHUAIBHOW WIH
MEKIYHAPOIHOW HOMEHKJIATypEe U OTPAKEHHE COCTAaBa ATHUX]
COEIMHEHHM C MOMOIIbI0 XUMHYECKUX (POPMYIL.

OTpaxkeHrne XHMHYECKHX [MPOLECCOB C  IMOMOIIBIO
YPaBHEHUN XUMHUYECKUX PEAKIUN

Conepxxanue
oOy4deHus

XapakTepucTuKa OCHOBHBIX BUJOB AECSTEILHOCTH
CTYJICHTOB (Ha YpOBHE Y4EOHBIX ACHCTBUN)

XUMHUUYECKHUE PEAKIIUU

OObscCHEHHE  CYIIHOCTH  XMMHMYECKHX  IPOIECCOB.
Knaccudpukanus XUMHYECKUX peakUUid 1O pa3IHuuHbIM
IIPU3HAKAM: YHCIy M COCTaBy MNPOAYKTOB M PEAreHTOB,
TerioBoMy  d(ddekTy, HampaBieHuro, ¢daze, HaIUYHIO
KaTaJIn3aTopa, U3MEHEHUIO CTENEHEW OKUCIIEHUS 3JIEMEHTOB,
00pa3yIoluX BEUIECTBa.

VYcraHoBKa MpU3HAKOB OOIIET0 U Pa3IMYHOrO B TUIIOJIOTHH
peakiuii 1Jisi HEOPTraHUYECKOU U OPraHUYECKOM XUMUH.

Knaccudukanus BemecTB U MPOIECCOB C TOYKU 3PEHUs

OKHCJICHHUSI-BOCCTaHOBINIEHHs. (CocTaBieHUE ypaBHEHUM
peaxiuii ¢ MOMOIIBI0 METO/1a AIEKTPOHHOTO OanaHca.




OOBsCHEHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKON peaKIny
U TIOJIOKCHHSI XMUMHYECKOTO PaBHOBECHS OT Pa3IUYHBIX
(dhaxTopoB

XVMMHUYECKUU BrInonHeHne XUMHYECKOTO KCIIEPUMEHTA B IIOJIHOM
DKCIIEPUMEHT COOTBETCTBUHU C IIPaBUJIAMH O€30IIaCHOCTH.
Habmronenue, gukcanus 1 onucaHue pe3ybTaToB
IIPOBEJICHHOI0 3KCIIEPUMEHTA
Xumunyeckas [IpoBeneHne caMmOCTOATENBHOTO TOMCKA XUMUYECKOU
uHpopManus MH(GOPMAIIMHU C UCTIONB30BAHUEM PA3IMUHBIX UICTOYHHKOB

(HAYyYHO-TIOMYJISIPHBIX U3IaHUI, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTEpHETA).

Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOIOTHH JJIsI
00paboTKH U Mepeaud XUMUIECKON nH(POpMaIu U ee
MPENICTaBICHUS B PA3IMYHbIX (hOpMax.

Pacuetsl no
XUMHUYECKUM
dhopmyinam

U YpaBHEHUSIM

VYcraHoBKa 3aBUCUMOCTH MEXAY KaueCTBEHHOU U
KOJIMYECTBEHHOW CTOPOHAMU XUMUYECKUX OOBEKTOB U
IPOLIECCOB.

Perienue pacueTHbIX 3a7a4 0 XUMUYECKUM (HopMysiaM U
ypaBHEHUSIM

[IpodunsHOE 1
npodec-

CHUOHAJILHO 3HAUYNMOE
coJlepKaHue

OObsicCHEHHE XMUMHYECKUX SBJICHUH, MPOUCXOMAIIUX B
npupoe, ObITY U Ha IPOU3BOJICTBE.

Onpenenenue BO3MOKHOCTEN MPOTEKAHHUS XUMUYECKHUX
NPEBPALLEHNN B PA3JIMYHBIX YCIOBUSX.

CoOntoieHrie  MOpaBWJI  DKOJOTUYECKH  IPaMOTHOIO
TOBEJICHUS B OKPYKAOLIEU Cpelie.

Ouenka BIIASIHUS XUMHUYECKOTO 3arpsi3HEHUS
OKpY’Kalollel cpelpl Ha OPraHu3M 4YeJOBE€Ka W JIpyrue
KUBbIE OPTaHU3MBIL.

CoOmonenrie mpaBuil  O6e30macHOrO  OOpaimieHus ¢
TOPIOYMMU ¥ TOKCHYHBIMU BEIIECTBAMH, JIA0OPATOPHBIM
000pyI0BaHUEM.

[ToaroToBKa pacTBOPOB 3aJaHHON KOHIICHTPAIIMH B OBITY
Y Ha MIPOU3BO/ICTBE.

Kputnueckas oOLEeHKa JOCTOBEPHOCTH XHMHUYECKOU
uH(opMaIK, TOCTYMAOUIEH U3 pa3HbIX HCTOUHUKOB




YYEBHO-METOAMYECKOE

N MATEPHUAJIbHO-TEXHUYECKOE OBECIIEUEHUE ITPOI'PAMMBI
YYEBHOU TMCHUITIMHBI « XUMUS»

OcBoenune mporpamMmbl Y9eOHON AUCIUIUIMHBI « XUMUSD MPEoiaracT HaIudnue
B npodeccCuOHATbHON oOpa3zoBaTeIbHON OpraHM3aluy, peanu3yrouen
00pa3oBaTeIbHYIO MIPO-TPaMMy CPEIHETO OO0IIero o0pa3oBaHus B IpejeiaaXx OCBOSHUS
OOIl CIIO Ha ©6a3e OCHOBHOrO o00mero oOpa3oBaHus, KaOWHETa XUMHH C
naboparopueld W J1aOOPAHTCKOM KOMHATOM, KOTOPOM HMMEETCS BO3MOXKHOCTH
o0ecreynTh cBOOOIHBIN A0cTyn B HTEpHET BO BpeMsl y4eOHOTO 3aHSTHUS U B TEPHOT
BHEYUEOHOM JeATeTbHOCTU 00yYaroIIuXCsl.

[Tomemenne kabWHETa JOJDKHO YAOBIETBOPATH TpeOoBaHusiM (CaHuUTapHO-
snuAemMuosiornueckux mpaBuia U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHO THIOBBIM 000PYIOBAaHHWEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSAX, B TOM
YUCJIe  CHENUATU3UpPOBAHHOM  y4eOHOW MeOenbl0 U CpelcTBaMH  OOy4YeHUs,
JIOCTaTOYHBIMHU JIJ151 BBITIOTHEHUSI TPEOOBAHMM K YPOBHIO MOATOTOBKHA 00YYAIOIUXCSI.

B KaOWHETEe JIOJDKHO OBITh MYJIbTHMEIUHHOE O0OPYJIOBAaHHUE, IMOCPEICTBOM
KOTOPOT'O YYaCTHUKH 00pa30BaTEIHHOTO MpoIlecca MOTYT MPOCMATPUBATh BU3YaJIbHYIO
nH(}OpMAITHIO 110 XUMHH, CO3/1aBaTh MPE3CHTAINH, BUICOMaTePUaIbl U T.1I.

B COCTaB y4eOHO-METOIMUECKOTO U MATEPUATIbHO-TEXHUUECKOTO OCHAIICHUS
KaOWHETa XUMHUHU BXOJIAT:

MHOTO()YHKITMOHAILHBIN KOMIIJICKC TIPETIOIaBaTeIs;

HaTypajbHble OOBEKTBI, MOJEIH, HpUOOpPHl M HAOOpPHI JII TOCTAHOBKHU
JEMOHCTPAIIMOHHOTO U YYEHUUYECKOT0 AKCTICPUMEHTA;

MeYaTHBIC U SKPAHHO-3BYKOBBIE CPEICTBA O0yUCHUS,

CpeliCTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHUH;

PEaKTUBBL;

NEPEYHU OCHOBHOM U JTOTIOJHUTEIHLHOU YUEOHON JTUTEPaATyPHhI;

BCIIOMOTATeIbHOE 000PYA0BaHUE U UHCTPYKIUU;

OuOIMOoTEeUHbIN (HOHI.

OubmmoTeuHbi (OHA BXOAAT YUCOHUKH W y4eOHO-METOIUYCCKHAE KOMITJIEKTHI
(YMK), pekomMeHJOBaHHbIE WM JOMYIIEHHBIE [IJIi HCMOJb30BAaHUS B
PO eCCUOHATBHBIX 00pa3oBaTEIbHbBIX OpraHu3aIMsIX, peaTn3yonmx
o0pa3oBaTeNpbHyI0 MPOrpaMMy CpeaHero oomero oOpa3oBaHUS B Npeaenax
ocoenust OOIT CIIO na 6a3e 0CHOBHOTO 0OIIIer0 0Opa30BaHU.

bubmuoTteunsiii GoHA MOXET OBITh JOMOJHEH XWMHUYECKOW HHITUKIIOTEINCH,
CIIPaBOYHUKAMU, KHUTAMU JJISI YTEHUS 110 XUMHH.

B Mpollecce OCBOCHHUS MPOTrpaMMbl Y4eOHOM JTUCHUIUTUHBI  «XUMUSDY
CTYJ€HTbl JIOJDKHBI HMMETh BO3MOXHOCTb JOCTYyNa K JJIEKTPOHHBIM y4E€OHBIM
MarepuaiaM MO XUMHUHU, UMEIIIUMCS B CBOOOJHOM Joctyne B cetu HWHTepHer
(2NIEKTPOHHBIM KHUTAM, MPAKTUKyMaM, TecTam, Marepuaiam EI'D u np.).
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st cTyiIeHToB

Tabpuenan O.C., Ocmpoymos HU.I'. Xumus s npodeccuil U creruaibHOCTen
TEXHUYECKOTO MPOPuiis: y4eOHUK ISl CTY. YUPEKIECHUN cpe. pod. oOpazoBaHus. —
M., 2014.

labpuenan O.C., Ocmpoymos H.I'., Ocmpoymosa E.E. u op. Xumus s
npodeccuil U CHenuanbHOCTE €CTECTBEHHO-HAYUYHOIO MPOQMIIs: YYeOHUK IS CTY/I.
yupexaeHui cpen. npod. oopazoBanus. — M., 2014.

L'abpuenan O. C., Ocmpoymos U. I'. Xumus st npodeccuit U crnenuaibHOCTER
COLIMAIBHO-DPKOHOMHYECKOTO M TyMaHUTapHOro mnpoduieil: ydyeOHUK s CTY/.
yapexJieHuit cpe. mpod. odpazosanus. — M., 2014.

Tabpuensan O.C., Ocmpoymos U.I"., Cnaokos C.A., /lopogpeesa H.M. TIpakTukym:
y4ae0. mocodue /il CTy/I. yUpexkIeHui cpe. mpod. odpazoBanust. — M., 2014.

labpuenan O.C., Ocmpoymose H.I'., Cnaoxoe C.A. Xumus: mocodbue s
noarotoBku k EI'D: yuel. mocobue anst cTy. yupexaeHui cpen. npod. oOpazoBaHus.
— M., 2014.

Tabpuensn O.C., Jlvicosa I'I. Xumus. TecTwl, 3aa4yu U ynpaKHEHUS: y4eO.
nocobue A CTy. yupexaeHui cpe. mpod. oopazoanus. — M., 2014.

Epoxun FO.M., Kosanesa HU.b. Xumusa i npodeccuil U CHelHaIbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYyYHOTO MpoQuiiel: y4eOHHUK AJS CTYA. YUpEeKIECHUH
cpen. mpod. obpazoanus. — M., 2014.

Epoxun IO.M. Xumusa: 3agaud W yhnpaxHeHus: ydeO. mocobue s CTy..
yapexJIeHui cpe. npod. oopazoBanus. — M., 2014.

Epoxun FO.M. CO0pHHK TECTOBBIX 3a/laHUi 1O XUMUU: y4eO. mocodue st CTy/I.
yupexeHuit cpes. nmpod. odpazosanus. — M., 2014.

Epoxun IO.M., Kosanesa H.5. Xumus nns mpodeccuit U creuuaibHOCTEH
TEXHUYECKOTO Mpo-puiiss. DIEKTPOHHBIA Y4EeOHO-METOAMYECKHA KOMIUIEKC. — M.,
2014.

Cnaoxos C. A., Ocmpoymos U.I'., I'abpuenan O.C., Jlykvanosa H.H. Xumus njis
npodeccuil crnenuaibHOCTe TEXHUYECKOro mnpoduiisa. DJIEKTPOHHOE MPUIOKEHUE
(ameKkTpoHHOE yueOHOE W3/IaHne) IS CTY. yapexaeHuil cpea. npod. oOpazoBanus. —
M., 2014.

st npenogaBaresist

1. ®enepanbHbliii 3akoH OT 29.11.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoi
®eneparmy. [Ipukaz MunucrepctBa o6pasoBanus U Hayku PO ot 17.05.2012
Ne 413 «OG0 ytBepxkeHuu (enepaibHOro rocy1apcTBEHHOIO 00pa3oBaTeIbHOTO
CTaHAapTa CPeAHETO (MMOTHOTO) OOIIET0 00Pa30BaAHUSY.

2. Ilpuka3z MunucrepctBa obpazoBanusi U Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHui B Ilpukaz MunucrepctBa oOpazoBanus u Hayku PD ot
17.05.2012 Ne 413 «O06 ytBepxkaeHUH (eneparbHOro TrocyJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAAPTA CPEAHETO (TIOJTHOTO) OOIIETO 00Pa30BAHUSY.

3. IIucemo JlemapTramMeHTa TOCYIapCTBEHHOW TIOJUTHKH B cdepe MOATOTOBKU
pabouux kampoB u JIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHanuu 1no opraHu3aliy MOJIy4eHHUs] CPeHEro oOIero oopa3oBaHus B
npeesiax OCBOCHHsSI 00pa30BaTeNIbHBIX MPOrPaMM CPEIHET0 MPOo(EeCCHOHATBEHOTO



oOpa3oBaHusl Ha 0a3e OCHOBHOrO 00IIEro oOpa3oBaHUS C y4yeTOM TpeOOBaHUM
(benepabHBIX TOCYIapCTBEHHBIX O0pa30BATEIbHBIX CTAHAAPTOB M IOy4aeMOU
poQ)eCCUm WK CIENUATLHOCTH CPETHEr0 MPOPECCUOHAITBHOTO 00pa30BaHU.
4. TI'abpuensan O.C., Jlvicosa I'I". Xumus: KHUTA AJI TperiogaBarens: y4e0.-MeTo/I.
rmocooue. — M., 2012.
5. I'abpuenan O. C. u op. Xumus aiisa npodeccuii 1 CrenuabHOCTEH TEXHUYECKOTO
npoduis (MEKTPOHHOE MPUIIOKEHHE).
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www.pvg.mk.ru (omummuana «ITokopu BopoObeBbI TOPBI»).
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WAAMW.N1.TU (xypHAT « XUMHS U )KA3HBY).
www.chemistry-chemists.com (31eKTpOHHBIH KypHaT « XUMHUKU U XUMHUS» ).
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