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Pa6oyas nporpaMma obueo6pa3oBarensHOI YYeOHOM  IUCHHIIHHEL
«X¥MMHs» NpeHAa3HAYEHA TSI OCBOEHHS OCHOBHOI 06pa3oBaTenbHOI IporpamMmer
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ITOACHUTEJIbHAS 3ATTMCKA

ITporpamma o6iieo6pasoBarensHoii y4eOHOH mucrunnuasr «Xumus
NpeAHa3sHavYeHa U1 U3YYEeHHUS XHMHH B Npo(QecCHOHATBEHBIX o6pa3oBaTenbHBIX
OPraHHU3ALHX, PEAU3YIOIINX 00pa30BaTENIbHYIO NporpaMMy CpeaHero oouero
00pa30BaHUs B Tpeeax OCBOCHNs 0bpa3zoBaTeNBHOM MPOrpaMMeI (OIICIIO) Ha
6a3ze ocHOBHOIO 061IETrO 00pa30BaHMs— IIPOrPaMMEI OO TOBKH CIIELHAJINCTOB
cpennero 3sena (IIIICC3).

Ilporpamma paspaGorana Ha ochose TpeboBanuii ®I'OC cpennero obmero
00pa3oBaHusl, NPENBIABISIEMbIX K CTPYKTYPC, COACPKAHMIO H pe3ybTaram
OCBOCHUS y4eOHON MMCHMILIMHLI «XuUMEsY, B COOTBETCTBUMU ¢ PexomMeHnammsimm
IO OpraHU3alliH ITOIYYEHUS! CPETHEro OBIIero 00pa3oBaHus B NpefieNiax OCBOCHMs
00pa30BaTebHbIX IPOrPaMM CPETHErO IPO(ECCHOHAIBHOIO 06Pa30BAHMS Ha Gaze
OCHOBHOIo  obmiero o6pazoBaHus ¢ YIeTOM  TpeboBanuii  (eneparbHBIX
T'OCY AApCTBEHHBIX OOpa3OBaTENLHBIX CTAHAAPTOB U IOTy4aeMOH CHenUanTbHOCTHA
CpeIHero PO eCCHOHANBHOTO oOpazoBanus (macemo Henapramenra
POCYIapCTBEHHOH TIOMUTHKH B cdepe MNOAroTOBKH pabouux kampos u JII1O
Munobpnayku Poccun or 17.03.2015 Ne 06-259).

Conepixanue nmporpaMmel « XHuMHD» HAIIPaBJICHO Ha JOCTHIKEHHE CIIEAYIOIINX
HeJsIen:

. popmuporanne y  oGyuarommxcst YMCHHSI  OUEHHBATHL 3HAYUMOCTD
XAMHUHECKOrO 3HAHUS JUIl KaXKIOI'o YesIoBeKa,

. popmupoBanne y obyuarommxcs UCJIOCTHOTO MNPEACTABACHUS O MHpEe H
POJIM XMUMHH B CO3JaHUH COBPEMEHHOI CCTECTBEHHOHAYYHOW KApTHHBI MMpa;
YMEHHSI OOBSICHATE OOBEKTHI W MPOIECChI  OKPYXAKOIIEH NelCTBHTEIbHOCTH:
[IPUPOTHOM, CONHATBHOM, KYJIBTYPHOM, TEXHHYCCKOM Cpenbl, — HCHONbL3Yys IS
3TOr0 XHMHUYECKHUE 3HAHUS;

. PasBUTHE Yy OOy4YalOImMXCs yMEHH pasnu4are  (akTEl W OIEHKH,
CPaBHUBATh OLUEHOYHBLIE BBIBOILI, BHIETH HUX CBI3b C KPUTEPHIMH OIEHOK U
CBA3b KPUTEPHUEB C OIPEIE]IEHHON CHCTEeMOIi UECHHOCTEH, (OopMynupoBaTh u
0OOCHOBBIBATE COGCTBEHHYIO TTO3UIIHIO;

: NpUOOpeTeHHe O0YYAIOIMMHUC ONbITA PasHooOOpasHoOM nesTensHOCTH,
IIOSHAHUS WM CAMOIIO3HAHMS; KIIIOYEBEIX HABBLIKOB, HMCIOILIUX YHHBEpPCaJbHOE
SHAUCHUE JUISL pPasiIHYHbIX BU/IOB JEATEIbHOCTH (HABBIKOB peueHus npobdiemM,
NPpHHATHAA  peIIeHul, NOWCKa, aHanu3a U 06paboTkn  mHpOpMaiuUH,
KOMMYHHUKATHBHBIX  HaBBIKOB, HAaBBLIKOB H3MEPEHUH, COTPyIHHUYECTBa,
GezomacHOro oGpaleHus ¢ BelecTBaMu B TIOBCEJIHEBHON JKH3HHM).

B nporpammy Bxitroueno CONICp)KaHHE, HATIPABJIICHHOE Ha (P OPMHPOBAHUE y
CTYIEHTOB KOMIIETEHIMH, HEOOXOAMMBIX [U15l KAYE€CTBEHHOI'O ocBoenus OITCITO
Ha 6a3e OCHOBHOTO 06111ero 00pa3OBaHusI C IOy YeHHEM CPEeIHEr ob1nero
00pa30BaHUSI— NPOrpamMMBI HOANOTOBKH CHENUAINCTOB CpenHero 3BeHa (IITICC3).



1.ITACIIOPT PABOYEM I[TPOI'PAMMBI
1.1 O6mas xapakrepucTuka Y4e0HO# JHCUHILIMHBI «XHMHSD»

XuMusl — 3TO HayKa O BCIICCTBaX, HX COCTABE M CTPOEHHH, CBOMCTBAX M
IIPEBPAINCHUSX, 3HAYCHUH XUMHYECKMX BEILECTR, MaTepHaAJIOB H IPOLIECCOB B
NPAKTUYECKOM NesSTeNbHOCTH YeTOBEKA.

Coneprxanne obieobpazoBarenbHOM Y4eOHON TUCUMILUTIHET <« XUMUs HalpasJICHO
Ha yCBOCHHE OOYYaIOIIMMHCS OCHOBHBIX IIOHSITHH, 33aKOHOB W TEOPHUH XuUMHH;
OBJIA/ICHUC YMEHUSAMH HaOIONaTh XUMHYECKUE SBJICHUS, MPOBOIUTE XHMHYECKHIA
SKCIIEPUMEHT, MPOU3BOAUTE PACYETHl HA OCHOBE XUMHYECKHX (bopmyn Bemects u
YPaBHEHMI XMMUYECKHUX PeaKIuii.

B nponecce usyuenus xumun Y 00y4arommxcsi pa3BUBAIOTCS TO3HABATELHEIC
HHTEPECHI u HHTEJUICKTY aJIbHbIE CIIOCOOHOCTH, noTpebHOCTH B
CaMOCTOATE/IbHOM IPHOOPETEHHH 3HAHHH 1O XHUMHH B COOTBETCTBHH C
BOSHHUKAIOIIMMH  JKU3HEHHBIMH IIPOGJIEMAMH, BOCIHTHIBACTOS Oepexxnoe
OTHOILICHUA K IIPUPOJE, IIOHUMAaHKe 310POBOro obpasa JKHU3HH, HEOOXOMUMMOCTH
HPCAYTIPEIKIACHUS SIBIICHUH, HAHOCAIIMX BPEN 3/I0POBLIO U OKpy»xKaroleii cpee.
Onu  ocBamBaroT npHEMBI 'PaMOTHOTO, 0€30MacHOro  HCIOIb30BAHUS
XUMHHECKHX BEIIECTB W MaTEPHalIOB, NPHUMEHSIEMBIX B OrITy, cenbckoMm
XO3AHCTBE M HA TIPOU3BOJICTRE.

Ilpu  crpykrypupoBanum colliepikaHust  obuieobpazoBaTeNbHOL y4eOHOif
AMCIMIUIMHBEL  JUIL  NIPO(ECCHOHANIBHBIX  06Pa30BATEIIbHbIX OpraHu3aIuii,
peanu3ylommx obpa3oBaTe/bHYIO [IpOrpaMMy cpeaHero obmero obpasoBaHus B
fpenenax ocpoeHust OIl CIIO ma Gasze OCHOBHOrO o6Iero o6pazoBanus,
YUUTBIBAJIACh  OOBCKTHBHAs  pEalbHOCTh —  HeBONBIION o6beM  wacos,
OTIyIICHHBIX HA M3YyYE€HHE XMMHH U CTPEMIICHHE MAaKCHMAILHO COOTBETCTBOBATE
ULeAM  pasBHBaKOIIEro  obyuyeHus. IloaTomy TEOPETUYECKHE  BOIPOCHI
MaKCHMAalIbHO CMEIICHBl K HadYally M3ydeHHs JAUCHUIUIMHEL, € TEM 4YTOOBI
HOCHEeNYIOWMIT (pakTHIEeCKuii MaTepuran PacCMaTpUBAJICS Ha OCHOBE H3YUYEHHBIX
TEOPUIA.

Peaymzanus  nemyxrtuBHOro momxoma x H3YYICHHIO XMMHH CIOCOGCTBYET
PA3BUTHIO TaKHX JIOTHYECKHX ONEpauuii MBIIUICHNS, KAK AHAIN3 M CHHTE3,
0000IIeHNe M KOHKpeTH3alus, CPaBHCHHE M aHAJIOIMA, CHCTEMATH3alHsi U
KJIacCu(pUKaIus u Jp.

M3sydenue xuMuu B npodeccuoHampHbIX 00pazoBaTeNbHBIX OPraHU3aALHMIX,
peau3yIomuX 00pa3oBaTENbHYIO NPOrpaMMy CPEIHEro OGIIEro oOpa3zoBanus B
npenenax ocsoenusi Ol CITO na 6ase ocHOBHOro obmero obGpasoBaHus, UMeeT
CBOM OCOOEHHOCTH B  3aBHCHMOCTH  OT npopunst  npodecCHOHATBEHOTO
obpazoBaHus. DTO BBIpa)kaercs B CONEpXAaHUM OOy4YeHHMs, KOJMYECTBE YacoB,
BBIACILIEMBIX HA M3YYE€HHE OTAEJILHBIX TEM IPOrpaMMEL I'IIyOMHE HX OCBOEHHS
ofOywalomumucs, ob6beme wu XApaKTepe IPaKTUYECKUX  3aHATHH, Buaax
BHEAYZAUTOPHOH CaMOCTOSTENEHON paGOThI CTYIEHTOB.

Ilpn ocoennu npodeccuit CITO TeXHHUECKOro NpOGHIST MPOohecCHOHATEHOTO
o0pazoBaHUsl XHUMHUs H3y4yaeTcs OGojee yriaybinenno kaxk mnpoduibHas y4eOHas
JUCLUILIAHA,

Crnenuduxa wusyueHus  xumwmu IIpH  OBJaACHHH  mOpodeccHsIMH U
CICLHAILHOCTAMU TEXHUYECKOrO TPOMUIS OTpaKeHa B KAKIOH Teme paznena
«Conepxanne  y4eGHOM  JUCIIUIIIMHBY B pybpuke «IIpodpmneubie
NPOGECCHOHATBHO  3HAYHUMBIE  DJIEMEHTEI COIEpXaHUsA». IDTOT KOMIIOHEHT
PCAM3YETC NPH HHIAWBHIYAJIBHON CaMOCTOATEIBHON pabore obyuarommxcs
(Hanucanum pedepaToB, 1OArOTOBKE cooOmieHuii, 3ammure IPOEKTOB), B
ponecce  y4eOHOM  HESTeNBbHOCTH IO PYKOBOJICTBOM  IIpemojaBaTelis
(BBLIIOJIHEHHH  XUMHYECKOrO OKCICpUMEHTa — J1abOpaTOPHBIX OMNBITOB W
IPAKTHYECKUX pabOT, peIleHUuH NMPaKTHKO- OPHEHTHPOBAHHBIX PACYETHEBIX 3a/a4
A T.I.).

B nponecce wusyuenus xummnm TCOPETHYECKHUE CBEJICHHS IOMOJIHIIOTCS
ACMOHCTPAlUsAMH, Ja0OPATOPHBIMHA ONBITAMH W NPaKTUYECKUMH  3aHATHSIMU.
3HAYUTENIEHOE MECTO OTBOMIMTCS XUMHUYECKOMY SKCIEpUMEHTY. OH OTKpLIBaer
BO3MOXHOCTL  (pOpMHUpOBaTE y 0Gydarouxcs CHEUMAIBHBIE IIpEeIMETHBIE
YMEHHsI: paboTaTh C BEIIECTBAMHM, BBLITOJIHSTE IPOCTBIC XMMHYECKHUE OITBITHI,
YYUTh 0€30IaCHOMY M 5KOJIOrHYeCKH I'PaMOTHOMY OOpalIEHHIO C BELECTBAMH,
Mare€pHaJlaMH M IPOLECCaMU B OBITY M HA IPOU3BOJICTRE.
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st opranmzanum BHEAYNTUTOPHOH CAMOCTOSITEILHOL paboTbl  CTYIEHTOB,
OBjIanesarommx  npogeccusmMu  CITO  TexHMuYecKoro IIPO(ECCHOHATBHOrO
obpazoBanus, IIPCIICTABJICH TIPUMEPHBIN IepeveHs pedeparon (moxmanos),
HHIWUBUIYAJIbHBIX IPOEKTOB.

B nporecce M3YHYCHMS XMMHMH BaXHO (HOpMHpPOBaATH HH(DOPMaAIMOHHYIO
KOMITETEHTHOCTb O0YYarOmuxcsi. ITosromy npm OpraHH3alUyu CaMOCTOSTEILHOM
paboTel HeoOXOmMMO AKIEHTUPOBAaTk BHHUMAaHHE OOy4YaOmmUxcss Ha MMOUCKe
uHpOpManMK B cpencreax Maccmenna, MHTepHere, yueGHOM u CIEeHAalbLHOH
JHTEpaType C COOTBETCTBYIOIIMM  OodOpMIIEHHEM U IIpenacraBiIeHuEM
pPe3yJibTaToB.

Nzyuenne obweobpazoBarensHoii yueObHOM nucuunauuer « Xumums) 3aBepliaercs
HIOABEICHMEM HTOroB B (hopme muddepeHmuposannoro 3auera B paMmiax
IIPOMEKYTOUYHOH aTTeCTallK CTYIEHTOB B nporecce ocsoenus OIT CITO ¢
IIOJIy9€HHEM CpeJIHero obImero oopazoBanus (IIT1CC3).

1.2 MecTo yuebHoii AHCUMILIHADI B y4eOHOM miane

YuebHas muciummHa « XUMHES» ABISETCS 06S3aTeMbHOMN H H3ydJaeTrcs B
obmeobpasoBaTenbHOM IUKITe yuebHoro miana OI1 CIIO (IIIICC3).

1.3 PesyabTaTh ocBoeHHS y4eOHOM MHCIMILIMEbT

OcBoenne comepkaHust y4eGHON AUCIMIIMHED «Xumust», obecneunmBaer
AOCTHIKCHHUE CTY/ICHTaAMHU CJIEYIOUHX Pe3yIbTATOB:

JIHYHOCTHBIX:
JI1 4yBCTBO ropmoctd m yBaxenus k HCTOpHHM H JOCTHXKEHHAM OTCYECTBCHHON XHMHUYECKOI
HayKH;

JI2 Xx¥MuYecKH rpaMOTHOE mOBeneHHE B NPOECCHOHANBHON JEATEbHOCTH H B OpITy mpH
oOpallleH!H ¢ XHMHYECKHMH BEIeCTBaMH, MaTepHalaMH H IIPOLEcCaMH;

JI3 roTOBHOCTE K NMpOIOIIKEHHIO 00pa3oBaHHS M MOBHIIEHHUS KBalIu(uKaun B u36paHHOlN
IPO(ECCHOHATBHOM IEATENFHOCTH U 06BEKTHBHOE OCO3HaHHE PONTM XHMHYECKHX KOMIETEHIHH
B 9TOM;

JI4 yMmMenue HCIONB30BaTh HOCTHIKEHHS COBPEMEHHOH XHMHMYECKOH HAYKH M XHMHYECKHX
TEXHOJIOTHH JUId TOBBINEHHS COGCTBEHHOrO UHTEJUICKTYallbHOIO  pPa3BHTHS B BBLIGPAHHO
IPO(ECCHOHATBHOM JeSITENEHOCTH,

MeTanpeaMeTHBIX:

MII1 wucmonb30BaHWEe pasNMYHBIX BUIOB NO3HABATEIbHOH JIEATENILHOCTH M OCHOBHBIX
HHTEIUICKTYaNbHEIX ONepaldi (IOCTAHOBKH 3ajadm, hopMymupoBaHus rumOTe3, amamuza u
CHHTE3a, CPaBHEHMSH, OOOOIIECHHMA, CHCTEMATH3AIlMH, BBIABICHHS IPHYHHHO-CIIEACTBEHHBIX
CBA3€H, IIOMCKA aHAIOroB, (hOPMyITHPOBAHUS BBIBO/IOB) JUISl PEUICHHs IIOCTABJEHHON 3amau,
IPUMCHCHHE OCHOBHBIX METOJOB IO3HAHMs (HAONIONEHHS, Hay4IHOro 9KCIIEPUMEHTA) IS
H3YHCHH PAsTHYHBIX CTOPOH XHMHYECKHX OOBEKTOB H IPOLECCOB, C KOTOPBIMH BO3HHKAET
HEOOXOMMOCTh CTATKHBATHECH B npodeccuonansHoii chepe;

MII2 wucnosnb30BaHKe pasIHYHBIX HCTOYHUKOB AJIA TIONYy4YEHHs] XUMHYECKOH HH(pOpMamum,
YMCHHE OLCHHTB €€ JOCTOBEPHOCTH IS  JOCTHIKCHHS XOpOUIHX  pe3ylNbTaTOB B
npoeccHoHaNBHOM chepe;

NpPEeAMETHBIX:

1 chopmupoBaHHOCTE TMpeCcTaBNeHHiT 0 MeCTe XHMHUM B COBPEMEHHOW HAy4YHOH KapTHHe
MHDpa;

I12 nonumanne ponm XuMuu B (opmupoBaruE kpyrosopa u (yrxmmonansHo# rpamMotHOCTH
CJIOBEKA JUIS PEIICHH s IPAKTHYECKHX 3aad;

II3 Brajenue OCHOBOMONMATAIOIUMH XHMHYECKAME NOHATHAMH, TEOPHAMH, 3aKOHAMH M
3aKOHOMEPHOCTSIMH;

I14 yBepenHOe 10/Ib30BaHHEe XUMUYECKOH TEPMHHOJIOTHEH X CUMBOIIHKOI;

IIS Bnanenne OCHOBHBIME MeTomamu HAy4HOr0 IIO3HaHHS, MCHOOJB3YEMBIMH B XUMHH'
HAOIOZIEHNEM, OIIHCAHHEM, H3MEpEHHEM, 9KCIIEPUMEHTOM;
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116 ymenne o6pabarsiBath, 0GBACHATE pe3ynbTaTH IIPOBENICHHBIX OIILITOB H JI€IATh BHIBOJIBL,

II7 roTOBHOCTE M CHOCOGHOCTL MPHMEHATH METONbI [O3HAHS IIPH PEINEHHH NPAKTHYECKUX
3azay;

I8 cpopmupoBaHHOCT yMEHHS JaBaTh KOMHYECTBEHHEIE OLECHKH H IPOHU3BOIUTH PACYETHI 110
XMMHYECKUM (DOpMyJIaM B ypaBHEHHSM;

I19 Bnanenue npaBuiaMu TeXHHUKH GE30MACHOCTH TP MCTIOTB30BAHHY XHMHYECKHX BEIECTB;
IT10 chopMupOBaHHOCTE COBCTBEHHOMN MO3MIHUM 10 OTHOUIEHHIO K XMMHYECKOH HHpOpManuu,
NIOMy4aeMO U3 Pa3HEIX HCTOYHHUKOB.



2.COIEP)XAHME YYEBHOM JUCLIUITIIMHBI

Brenenne

Hay‘-IHI:Ie METOABI ITO3HAHUS BCIICCTB H XUMHUYECKHX ABJIeHU. Pons
JKCIIEpUMEHTa M TEOPHUH B XHMHWH. MO,Z[EJIPIPOB&HH@ XHUMHYECKHX nponeccos.

1. OOmas u Heoprauuueckas Xumus

1.1 OCHOBHble HOHAMUA U 3AKOHbL XUMUL

OcHoBHBIE NMOHSATHS XHMHuH, BemecTtBo. ATom. Monekyna. Xumuueckumii
DJIEMEHT. AuoTponusi. ITpocTele M ClIOMKHbIe BemecrBa. KauecTBeHHBIT n
KOIMYICCTBCHHBI  COCTaB  BewlecTB. XUMHYeCKHe 3HAKK ¥ (bOopMyIbI.
OtHOcHuTenbHBIE aTOMHas 1 MOJIEKYIsipHas Maccnl. KonuuecTBo Bemiectra,

OcHoBHBIE 3aKOHBI XHMuH, Crexnomerpus. 3akon COXpaHEHHUsI MaccChl
BEIIECTB. 3aKOH TMOCTOSHCTBA COCTABA BCIIECTB  MOJICKYJISIDHOM  CTPYKTYDBI.
3aKoH ABOTa/lpO W CIIEACTBUS U3 Hero.

Pacuernble 3amaum mHa HaxXOXIACHHUE OTHOCHTEIBLHON MOJIEKYIAPHOH Macckl,
OIPE/ICICHHE MAaCCOBOH MOJIM XHMHYECKUX DJIEMEHTOR B CIIOXKHOM BEIIlECTBE.

Hemoncmpayuu

Monenu aToMOB XUMHYECKHX 1eMEHTOR.

Monenu monexkyn mpocteix u CJIOXKHBIX BEIIECTB (IDApOCTEepIKHEBBIE M
Ctioapra— Bpurmieta).

Komtekiusi npocThix u clioskHbrx

BemecTB. Hexkoroprle BemecTna

Kom4yecTBOM 1 Mosb. Monens

MOJISIDHOTO 0OBh€MAa Ia3oB. Annorponus

bocdopa, kucaopona, onosa.

Hpogpunvnvie u npogpeccuonanvro  3nauumsie dNeMenmsl  codepiricanu,
AnnorporHsie Momudukanuu yriepoxa (ammas, rpadgur), Kucnopona (xuciopop,
030H), oJIoBa (cepoe W 6ejoe 0510BO). IloHsATHE O XHUMMYecKOl TEXHOJIOI' UM,
OHOTEXHOIOIUM M HAHOTEXHOJIOIMY.

1.2 llepuoduueckuii 3axon u Ilepuoouueckasn cucmema xumuyeckux
anemenmos JI. H. Mendeneesa u cmpoenue amoma

Hepuonuuecknii 3axon . 1. Menpesieesa. Orkperrue 1. M. Menneneessiv
Ilepuonuueckoro 3axona. Ilepuonuueckuii 3akom B bopmymposke JI. H.
Menneneena.

Iepuommnaeckas TabivIla  XUMHYECKHX DJIEMEHTOB —  rpadmuyeckoe
OTOOpaKEHHE IIEPHUOUIECKOTO 3aKOHA. Crpykrypa mnepmonuueckoii TaGIU LB
[IepUoIbl (Mayibie U GosblnMe), rpynrel (rjiaBHas u 1modoyHas).

Cmpoenue amoma u Hepuoouueckuii zaron A. H. Menoeneesa. Atom —
ClIOXHast JacTuua. Anpo (nporonsr u HEHTPOHBI) M 3JIEKTPOHHAS O0GOIOYKA.
Hzotoner. Crpoenne SNCKTPOHHBIX 00OJIOYEK AaTOMOB 5JIeMEHTOR MaJIbIx
neprHooB. OCOGEHHOCTH CTpoeHus SJICKTPOHHBIX OGOJIOYEK aTOMOB 3JIEMEHTOR
GONBIINX [EPHOIOB (11epexomHbIX 3nemMeHToB). [ToHsTHE 06 opouransax. s-, p- u

~opburtainn. DnekTpoHHBIE KOH(UIYpAIlMH aTOMOB XMUMUYECKHX 3JIEMEHTOB.

CoBpemennas popmynuposka Ilepuoguyeckoro 3aKoHa.  3HauyeHue
Ilepuoguueckoro 3axona wu Ilepromnyeckoii cucTeMbl XuMHUUeCKIX JJIEMEHTOB
. K. Menneneesa s Pa3BUTHS HayKH M IOHHUMAHUS XUMHYECKOMH KapTHUHBI
Mupa.

Hdemoncmpayuu

Paznuunbie $opmsr Ilepuonuyeckoii cucremsr XUMHYECCKUX JIEMEHTOB JI.
H. Menpeneera.

Hunamuaeckwne TaGmuis: s Mozennposanus I lepronnaeckoii cucremet.

DIIEKTPHU3AIUS TEJI U UX B3aHUMOJICICTBHE.

Jabopamopnetii onvim



Mozenuposanue mocrpoenns Ilepuonuueckoii ta6aumnp: XUMHYECKHX

3JIEMEHTOB.

Ilpoghunvnusie u npogheccuonansno 3nauumpie FIEMEHmMbBL Ccodeprrcanus.,
PanmoakrusHoCTE. Hcnonb3oBanne Pa/lHOAKTUBHBIX MU30TONOB B TEXHHYECKUX
nensx. PeHtreHosckoe HU3TTy9CHUE H €ro WCHOJIb30BaHUE B TEXHUKE MU
MeimuuHe. Monenuporanue kak METON NPOrHO3MPOBAHMWS CHUTyanuu Ha
IIPOU3BOICTRBE.

1.3 Cmpoenue eewjecmea

Honnan xummumueckasn cBsa3b. KaTtunonel, ux obpazosanme uz aTOMOB B
PE3yJIbTaTe mpounecca OKWUCICHHS., AHHOHBI, MX O6Gpa3zoBaHue wu3 aTOMOB B
DPE3YJIbTATE Ipouecca BOCCTAHOBIICHMSL. HonHast cBs3p kak cessn Mme
KaTHOHAMHM W aHHOHAMH 3a cyer JIICKTPOCTATHYECKOTO  MPHTSKEHHUSL,
Kiaccupukamus wmonos: mno COCTaBY, 3HAKy 3apsaa, HATHYHIO THIApaTHOH
o6omouku. MouHble KpHUCTaJuIn4ecKue pemerku. CBolicTa BEIIECTB ¢ MOHHBIM
THIIOM KPUCTAJUTMYECKOM permeTKy.

KoBajienTtnas xumuueckas CBsI3b. Mexannsm o6paszoBanus KOBaJICHTHOMH
CBA3H (OOMEHHBIH u AOHOPHO-AaKIENITOPHBEIIT). OJEeKTPOOTPHLATETBHOCTS,
KoBanenTurre ITOJISIpHAsl U HENOJIAPHAS CBS3M. Kpataocte koBanenTtHol CBsI3H.
Monekynsipubie W aTommupie KpuCTaluinyeckue peuerkn. CBoicTra BEILLECTB C
MOJICKYJIADHBIMU M aTOMHBIMH KPUCTAJUTHYECKUMI peleTkamMu.

Merannuueckan cBs3h. Merammyeckas KPHCTAJUIMYECKas pelerka wu
METAIUTHYIECKAsT XUMHYECKAs CBSI3k. Dusnyeckue croiicTea METaJlJIoOB.

Yncreie BemecTBa M cmecH. IlousTre o cmecu Bemecrs. I'omorenneie u
I'ereporennele cmecn. CocraB cMmeceii: o6bemMuas i MaccoBasi NOJIM KOMIIOHEHTOR
CMECH, MaccoBast JI0Jist pUMeceit.

Hucnepcnsie cucremer Ilonstue o AUCTIEPCHON cucteme. Jlucnepcuas ¢daza u
AUCIICPCHOHHAs  cpena. Kuaccudukanus MHCIICPCHBIX cucTeM. IloHsTHe o
KOJUIOMJIHBIX CHCTEeMax.

Hemoncmpayuu

Monens kpucTanmueckoii PCLUCTKH XJIOpPUIA HATPHSI.

O6pasubr MUHEPaIOB ¢ HOHHOIT KPHCTALITHIECKOM PEeTKOM’: KalbLuTa,

Mopnenu kpucrammmueckux PCHIETOK «CyXOro nbna» (wim Hona), anmasa,
rpagura (iu KBapra).

IIpuGope! Ha sxumkux KpHCTaJL1ax.

OOpasupl  paznuuHbIX AHUCIEPCHBIX  CHCTeM: SMYJbCHH,  cycneH3mif,
a’po3o0Iiel, remnei u 3oeii.

Koarysmus.

Cunepesmuc.

Db dext Tunnmans.

Habopamopnvie onsvimup

IIpurorornenue cycnensmuu KapOoHaTta Kamenus B

Boje. Ilonyuenue smynscuu MOTOPHOT'O Maca.

Osnakomienue co croiicTBamu AHCIIEPCHBIX

CHCTEM,

Ipopunenvie u npogheccuonansno 3nauumpre d1emMenmol coodeprcarnus.
IonsapHocTe cBsizu TIOJIAIPHOCTE - MOJIeKyJibl.  KoHmencarus. TexyuecTts.
Bo3srouxa. Kpucrammzanms. Cybnmumanmus wu AecyOnuManus. AHOMaIUKR
(busHIecKkux cBOIHCTE BOIEL. Kunkue xpucramip. Munepansr u ropusie TMOPOJIBI
KaK IIPUPOAHBIE CMECH. DMYJIECHH U Cycren3uu. 304 (B TOM 4HCIIe a’po30Jin) u
renu. Koarysius., Cunepesuc.

1.4 Booa. Pacmeopur. Inexmponumuyeckas Quccoyuayus

Bona. Pacreoper. PacrBopenne. Bona xax pactBoputels. PacTBopumocTs
BemecTs.  Hacobluennsie, HCHACBILICHHBIEC,  IIepeCHILIEHHbIe PacTBOpEI.



3aBHCHMMOCTh PacTBOPUMOCTH Ta30B, IKUAKOCTEH wu TBEPJAbIX BELIECTB OT
pasuYHEBIX (aKTOpPOB.

MaccoBast 1071 pacTBOPEHHOTO BEIIECTBA.

DNIEKTPOJIHTHYECKAST  JTHCCOLMALHSL. ONIEKTPONUTEI W HEDJIEKTPOUTHL
DJNEKTPOIATUYECKAs JACCONUAIUsA. MeXaHu3MEI NEKTPOJIMTHYECKON TUCCOLIMALINHA
AU BEILECTB C DPA3IMYHBIMM THIIAMM XUMHYECKOH CBsi3u. [MapaTHpoBaHHbBIE U
HErMApaTUpOBaHHBIC WOHBL. CTENeHb 3eKTPOIUTHIECKON auccomUaiy. CHIbHEIC
U crabble  SNeKTPONMMTEL OCHOBHBIE IONOKEHUS TEOPHH 3JIEKTPOITUTHIECKOMN
Aucconmanuy. KyclnoThl, OCHOBaHHS M COJIM KaK 3JIeKTPOJIHTEL

Hemoncmpayuu

PacrBOopuMOCTB BelecTs B Boze.

CobupaHue ra3zoB METOIOM BBITECHEHUS BOJIbI.

PacTBOopeHue B BoJie cepHOI KHCIIOTBI M coNei

aMMOHMsl. OOpa3ubl KpUCTAJUIONWIPATOB.

H3roroBneHne rumncoBoii IOBS3KH.

HcneiTanne pacTBOPOB 3JIEKTPOJIMTOB M HEDJIEKTPOIIUTOB HA IpeaMeT

AMCCONHANMH. 3aBUCUMOCTD CTENEHH SJIEKTPOJIMTHYECKON IHUCCOMMAIINH

YKCYCHO#M KHCJIOTBI OT pabaBlIeHUs pacTBOpa.

JBH)KXeHWE OKpaIIeHHBIX HOHOB B 3JIEKTPHIECKOM MOJIe.

IIpuroToByieHne XECTKOI BOABI U yCTpaHEHHE ee KeCTKOCTH.

HoHUTELI.

OO6pasnpl MUHEPATBEHBIX BOJ Pa3JIMYHOTO HA3HAYECHHS.

Ilpakmuueckoe 3zanamue

IIpurorosnenue pacTBopa 3a1aHHON KOHIEHTPALIUH.

Ilpogunonsie u npogheccuonanvno 3nauumsie r1emenmot cooepartcanus.
PactBopenune kak ¢uzuko-xumudeckuii npomecc. TermmoBbie s dexTrr 1pu
pactBopeHuH. Kpucrayuoruapartsl. Pemnmenme 3anauy Ha MAaCCOBYIO JIOJIIO
pacTBopeHHOro BemecTtBa. IlpuMeHeHMe BOJBI B TEeXHHYECKHUX II€JISIX.
KecTKOCTh BO/IBI M CIIOCOGHI €€ yCTpaHEH M. MunepanbHEIE BOIBI.

1.5 KhaccupukaLmsa HeopraHMueCKHUX cOeaMHEHMIT M MX CBOKICTBA

Kucaorer m ux csoiierBa. Kuciorsr xax SJICKTPOJIUTRI, UX KjIacCHduKaims
0 pasJIMIHBEIM TpH3HAKaM. XHMHYCCKHE CBOMCTBA KHCIOT B CBETE TEOPHH
IJIEKTPOIIUTHIECKOM JIMCCOITHAITHH. OcobenHoctu B3aMMOJIENCTBHS
KOHIEHTPUPOBAHHONH CE€pHOII M a30THON KHCIOT ¢ MeraulaMH. OQCHOBHEIE
CIOCOOBI TIOJIYYEHHS] KUCIIOTHL.

OcunoBanus u ux cBoiicrBa. OCHOBaHUS KAK SJICKTPOJTUTEI, UX KJIaccupuKams
IO  pas-npu3HakaMm. XHMHYECKHe CBOMCTBA OCHOBAaHMII B CBeTe TEOpUH
QJICKTPOJINTUYECKOH — nmucconuanuu. PasjioxeHWe HEepacTBOPUMBIX B BOJE
ocHOBaHUH. OCHOBHBIE CIIOCOOKI MOJIYYEHHUSI OCHOBAHHIA.

Conu u ux cBoiicrBa. Comu xak IeKTpouThl. Conmu cpeaHue, KHCIbIE U
OCHOBHBIC. XHMHYECKHE CBOHCTBA COJIEH B CBETE TEOPHH 3JIEKTPOIUTHYECKOI
muccoruanyi. CriocoObl HOJyYeHUs COJIEH.

I'mnponus coneii.

Oxcuapl m ux cpoiicrBa. Coneobpasyrolnue u HECOJICOOPpa3YIONIHE OKCHIIBL.
OcHoBHEIE, aM(bOTEPHBIE W KMCJIOTHBIE OKCHIABL. 3aBHCHMOCTE XapakTepa OKcHaa
OT CTEICHH OKHUCJIEHHs OOpa3ylollero ero Meraula. XHMHYECKHE CBOMCTBA
oxcuaoB. ITonyyenue oxcuios.

Aemoncmpayuu

BzanmozeiicTBue a30THON ¥ KOHIIEHTPHPOBAHHOM CEPHOI KHUCJIOT C

MeTayuiamu. 1'openune docdopa u pacTBopeHHe MPOIYKTa FOPEHHs B BOJIE.

ITomyuenue u cBolicTBa aM(pOTEPHOrO MHIPOKCHIA.

HeoGparumelif ruiponus xapbuna KaibLus.

OOparuMblii rHAPOIU3 COJICH Pa3IMYHOIO THIIA.

Jabopamoprsie onsvimet

Hcneitanue pacTBOPOB KUCIIOT UHAMKATOPAMMU.
BzaumoneiicTBue MeTa/ul0B ¢ KUCIOTaMH.
BzaumoneitcTBre KHCIIOT ¢ OKCHAAMH METAUIOB.
B3aumonelicTBHe KHCIIOT ¢ OCHOBAHHSIMH.
B3aumonelicTBiue KHCIOT ¢ CONSMH.
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HcneiTanue pacTBOpoB miesioueii

MHIUKatopamu. BzanMoneiicTeue menoueii ¢

comsiMu. PasjioxkeHrne HepacTBOPHMBIX

ocHOBaHuH. B3aumoneiicteue comeii ¢

MeTaiiaMu. B3aumoneiictBue coneii apyr c

apyrom. I'maponus cosneit pazauanoro Tumna.

Ilpogpunvusie u npogheccuonanvno 3nauumovie nemernmol coodeporcanusn.
IlpaBunia pasz6aBieHust cepHOl KHUCIOTHL. MCMONB30BaHME CEpPHOI1 KHUCIOTHI B
IIPOMBINUICHHOCTH. EnKue Imenoym, ¥xX HMCIoab30BaHUE B IIPOMBIIUIEHHOCTH.
lamenast ¥ HerameHasi U3BeCTb, MX NPHMEHEHHE B crpoureyibeTBe. [HUric u
anebacTp, rurcoBaHue.

IIpakru4veckoe 3ansarue [loustue o pH pactBopa. Kucnornas, menounasi,

HEHTpaJibHasl CpeJa pacTBOPOB.

1.6 Xumuyeckue peaxyuu

Knaccupukanuss  XHMHYECKHX  peakuuii. Peakuun  coenunenus,
Pa3IOKEHNsI, 3amelenus, obmena. Karanutudeckue peakuun. O6patumeie u
HeoOpaTuMeie peakuuu. I'omorenusie U reTeporeHHbIe peaKum.
OK30TepMHUYECKHE U JHIOTEPMHYECKHME  peakimu. TerIoBoi apdexr
XUMHYECKUX peakiuii. TepMoxumuueckue ypaBHeHHS.

OKHCINTENIbHO-BOCCTAHOBHTEIbHbIE peakuuu. CremeHb OKHC/ICHMSL.
OxkucnuTeNns M BOCCTAHOBJIEHHE. BOCCTAHOBUTENL M  OKHCICHHE. Meron
DJIEKTPOHHOrO  OanaHca Uil  COCTABJIEHHS  yPAaBHEHUH  OKHCIUTEILHO-
BOCCTAHOBHUTEJBHBIX peakinii.

CxopocTh Xxumu4eckux peaknmii. [IoHATHE 0 CKOPOCTH XUMHYECKHX peaxiuii.
3aBHCHMOCTh CKOPOCTH XMMHYECKUX PEAKIHH OT PazidaHbIX (akTopOB: NpUpOABI
pearupyiolx BELIECTB, MX KOHLEHTPALMH, TEeMIePaTyphl, IIOBEPXHOCTH
COIIPMKOCHOBEHUS M MCIIOJIb30BAHUSL KAaTAIU3aTOPOB.

OGparumocTs XuMu4eckux peakuunii. O6paTuMeie 1 HeOOpaTHUMbIe peaki(yH.
XHUMHUYECKOE PABHOBECHE M CIIOCOGHI €r0 CMELIEHHS.

HHemoncmpayuu

ITpuMepbl HeOOpaTUMBIX peakiui, WYX ¢ 00pa3oBaHHeM ocajika, rasa Wid

BOZEIL. 3aBUCMMOCTEL CKOPOCTH PEaKIUH OT IPHPOILI pearupyrommx BelecTs.

BzaumoneiicTBHe pacTBOPOB CEPHOIT KHCIOThI C pacTBopaMu THoCyb(hara

HaTpus pas-

JTMYIHOH KOHIIEHTPAIlUM ¥ TEMITEPATYPBHI.

Mopaene KHIISIIIEero cJios.

3aBHCUMOCTh CKOPOCTH XUMHYECKOH PEaKIHH OT IIPUCYTCTBHS KaTajau3aropa Ha
[IPUMEPE PA3JIOXKEHHS] IIEPOKCHIA BOIOPOJAA C IOMOINBIO AUOKCHAA MapraHua u
Karasjasbl.

Mogens anekrposnusepa.

Mopeinb 371eKTPOTH3HOM BaHHEI [T IOy YeHHs aJTFOMUHMS,

Monene KOJIOHHBI CHHTE3a aMMHAKA.

Jdabopamopnsie onvimot

Peakuusi 3aMernenus Memu xejae30oM B PacTBOPE MEIHOrO

Kynopoca. Peakuuu, uaymue ¢ o6pazoBaHueM OcajKa, rasa

WA BOJBI.

3aBHCHMOCTE CKOPOCTH B3aMMOJEHCTBHS CONISTHOW KHCIOTHI ¢ META/UIAMH OT
HUX OPUPOMIEL.

3aBHCHMOCTb CKOPOCTH B3aMMOZIECHCTBHUS ITMHKA C COJITHOM KHCJIOTOH OT ee
KOHLIEHTpaIlHH.

3aBHCHMOCTL CKOPOCTH B3aUMOIEHCTBUS OKCHUIA MEIH (IT) ¢ cepHoit kuCIIOTOMH
OT TeMIIepaTyphl.

ITpogpunvnvie u npogpeccuonanvno 3nauumsie 1emernmoi coodepocanusn.
Ilonsitue 06 snekTponmse. DIEKTPOIU3 pPacIUIaBOB. DNEeKTpoIH3 pacTBOPOB.
OJIEKTPOJIMTHYECKOE TIOJlydYeHHEe alioMuHuA. [lpakTudeckoe IIPHMEHEHHUE
snexTposusa. ['aneBanoruiactuka. INaneBaHocTerus. PaguHupoBanne 1IBeTHBIX
METaJIJIOB.

Karanus. I'omMoreHHele u TreTeporeHHbIe Karam3atopel. IIpomoTropsl.
Karanuruueckue sinpr. UTHruOUTOPEL.

ITpon3BOACTBO aMMHUaKa: ChIpbe, annapaTypa, HayYHbIe IIPUHITUTIEI.
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1.7 Metanbl u HemeTanbi

Meramnbl. Ocobennocru CTPOCHMS arOMOB M KpHUCTALIOB. du3nyeckue
CBOMCTBa MeTaJLIOB. Knaccudpuxauus meramios mo Pa3JIMYHBIM IIPHU3HAKAM.
XuMHueckue cBoiicTBa METAJTIOB. DJIEKTPOXUMHYECKUI] PAA HaNpsHKEHW i
METaIoB. MeTtamorepmus.

O6mume croco6sr  monyuenus MeTaioB. IloHsTtme o METaJILy prUH.
IlupomeTanmyprus, THAPOMETALTYPIUSl W 3JI€KTPOMETAIUTYPrus. CriIaBrl
YEepHEIE U IIBETHEHIE.

Hemeranabri. OcoGennocrtu CTpoeHHs aroMoB. Hemeramisr — MPOCThIE
BCLIECTBA. 3aBUCUMOCTH CBOMCTB TaJlOr€HOB OT MX TOJIOXKEHHsSI B ITEPHOIAMYECKOI
cucteMe. OKHCITHTENIBHBIE M BOCCTAHOBHTEIBHLIO CBOWCTBA HEMETAIIOB B
3ABHCHMOCTH OT HX IOJIOXKECHHS B DALY SJIEKTPOOTPUIIATETHFHOCTH.

HAemoncmpayuu

Komtexnus metamnos.

BsaumopneiictBue meramios c HeMeTaiaMu (OKejie3a, NMUHKA U AIOMHUHUS C
CEpOM, aIIOMUHHA C OHOM, CYPHMBI C XJIOpOM, ropeHue xeyie3a B Xjope).

I'openne mertannos.

AJTFOMHHOTEpPMHS.

Komneknuss nwemeramnos. T OpPCHHC HEMeTamtoB (cepsl, dochopa, YIIIs).
BriTecHeHHe MeHee aKTHMBHBIX TaJIOreHOB M3 PacTBOpOB HX coJsieli 6osee
aKTUBHBIMM TaJIOreHaMMu.

Mogens npoMbiuieHHOMN YCTAaHOBKHU Ul HOPOU3BOICTBA CEePHOH KHCIOTEIL.
Mogems neun nns o6xura W3BecTHsKA. Komnexmmu npomykuwii  crmmkaraois
HUPOMBIIIIICHHOCTH (CcTekna, dapdopa, dasHca, nementa Pa3sIMYHEIX MapoK u
Ip.).

Jlabopamoprnsie onvimur

3akajika U OTIIyCK CTallu.

OsHakomiieHue co CTPYKTYypaMu ceporo u 6eyioro uyrysa.

PacnioznaBanue pyn xenesa.

IIpakmuueckue 3anamusn

Ilonyuenue, cobupanue u pacnosHaBaHHE Ira3oB.

Pemenue skcniepumenTanbubix 3anay.

Hpoghunsnste u npogheccuonanvno SHAYMUMBbIEe INNeMEHmbl Ccodeprcanus.
Kopposus merasnmo: xumuueckas wu AICKTPOXHUMUYECKAsA. 3aBUCHMOCTE
CKOpPOCTH KOPPO3HWH OT YCIOBHi OKpysKaromeii cpener. Knaccubmukanms
KOPpPO3HH META/UIOB IO PasIMYHBIM MpPH3HAKAM. CII0CO6E 3alIUTHI METAJIJIOB
OT KOPPO3HH.

IIpou3BoncTBO uyryHa u cranm.

Ilonyyenne wnemerannos bpakuuonnoii meperouxoii JKHIKOTO BO3AyXa M
SJICKTPOJIM30M PACTBOPOB MJIM PACILIABOB DIIEKTPOJIMUTOB,

CuiuKaTHas NpPOMBIILIEHHOCTS., IIpousBoncTBO CepHOI KHCIOTEL

2. Opranuyeckas xumus

2.1 Ocnognvie nonsmus opzanuveckoii xumuu u meopus cmpoenus
OP2AHUYECKUX COeOUHeHUTT

IIpeamer  oprammyeckoii  Xummum. IIpuponnrie, wuckyccrsennble u
CHHTCTHYECKUE OPraHNUYEeCKHUE BEIleCTRA. CpaBHeHue opranugeckmux BEIIECTB C
HEOPraHHYeCKHUMU.

Banentrocts. Xumuueckoe CTPOCHUC KaK MNOPSNOK COENHMHEHHS ATOMOB B
MOJICKYJIBI 110 BAJIEHTHOCTH.

Teopust crpoenusn OPraHHYeCKHX coeavMHeHHii A. M. Bytaeposa. Ocuosubie
IIOJIOKCHHSI TEOPHH XUMHYECKOI'O CTPOEHUS. M3zomepust u usomepsr. Xumuueckue
hopmyIel 1 Mojenu MOJIEKYJI B OPraHM4YECKON XMMUH.

Knacendpuxauus opranmuecknx BewmecerB. Knaccudukanus semects mo
CTPOCHHIO yIJIEPOJHOTO CKEJleTa W HAJTHYHIO GyHKIHOHATBEHBIX CPYTIIL.
I'omomnoru u romonorus. Hagana HOMeHKJatypel [UPAC.

Knacenduxamus Peakuumii B oprammyeckoii  XuMuM Peaxkuun
HPHCOCAMHEHUsT (TMAPUPOBAHUS, raJlor€eHUPOBaHMUsI, THIPOTaJIoreHUPOBAHMUS,
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ruJpaTanum). Peaxuun OTILEIICHHST (mernnpuposanmus,
ACTHIIPOraJIOreHUPOBAHNS,  NErHIPATAIHN). Peaknmn  zamemenmus. Peakumn
H30MEPH3aIHH.

Hemoncmpayuu

Mojenu MOeKysI roMonoros u H30MEPOB OPraHUYECKHX COeIMHEHHI].

Kauecrsennoe o6uapyxenne YTIICpOAa, BOAOPONAa M XJIOpa B MOJeKyJax
OPraHMYE€CKHX COECIUHECHHIA,

Jabopamoprnwviii oneim

Usrorosnenune monenei MOJICKYJI OPraHHYECKUX BELIECTR.

Ilpogunvnvie u npogpeccuonanvno SHAYUMbIE INeMeHmbl codepicanus.
Ilonatue o cy6Gerpare u pearenre. Peakiuu okucieHUs u BOCCTaHOBJICHHS
OpPraHU9YeCKuX BewecTB. CpaBHeHHe KITACCU(PUKAIMU  COCAMHEHHH u
KJIaCCU(PUKallMK peakiuii B HEOpPraHu4YeCKOH U OPraHuYeCKON XUMUH.,

2.2 YrneBoaopoabl u ux npuposHble UCTOYHUKMU

ANKaHbIL.  ANKaHBI: TOMONOrHYECKMUit Pill,  H30MEpUSI W HOMEHKJaTypa
AIKAaHOB. XUMHMYECKHE CBONCTBA  AJIKAHOB (MeTana, 3Tama): ropeHue,
SAMCILCHUE, Pa3JIOKEHHUE, JErHIpUPOBAHHUE, Ilpumenenne ankanoB Ha ocmoBe
CBOMCTB.

AJIKeHbI. Orunewn, ero IOy YEeHHE (nermapupopanuem JTaHa,
ACTIOIMMEpU3alMed  mOMMITHIEHA). | OMONOrHYeCcKHi psin,  M3OMepus,
HOMEHKJIATypa  ankeHOB. XHMMHWYECKHE CBOHCTBA STHIIEHA:  TOpeHHe,
Ka4e€CTBCHHBIC peaknuu (obecHBeuYHBaHUHeE OpoMHOI Bomel wm pacrBopa
[I€pMaHraHaTa Kajlus), TUAPATaIus, noymMepusanusa. Ilpumenenue stunena
Ha OCHOBE CBOMCTB.

Auenvt w kayuykwm. Ilomstue o AMCHAX KAaK YrIeBOAOPOJax ¢ JByMs
ABOHHBIMU CBA3IMU. CONPSIKCHHDBIC JHEHbL. XuMHUecKue cBOiCTBA Oyranuena-
1,3 u wusonpena: o6ecupeunBanue OpOMHOW BOMBI u NOJIUMEpH3AlHsT B
Kayayku. HatypanbHeiii u cunrernueckme Kayuyku. PesuHa.

AJNKHHBL.  AueruneH. XuMHYecKHe CBOHCTBa  amerusieHa: ropeHue,
obecuseunBanue  GpoMHOIl BOJBL, ~ NIPUCOENMHEHHMH  xyOpoBomopoma
ruaparauus. llpumenenue amnermnena Ha ocHoBe CBOMCTB. MesxkknaccoBas
H30MEpHs C aJIKaJAueHAMH.

Apenbl. Benzon. Xumuueckue CBOWcTBa OeH3o0ma: TOPEHUE, peaKlnu
3aMEIIEeHUs (TaJIOreHUpOBaHHe, HUTpoBaHue). IlpumeHenne GeHzoa HA OCHOBe
CBOMCTB.

Ilpupoausie HerounukH yriesoaoponos. Ilpupommerii ras: cocras,
IIPHMEHEHHE B Ka- Y€CTBE TOIJIUBA.

Hepts. Cocrar u nepepabdotka Hedru. Ileperonka HedTn. Hedrenpomykrer.

Hemoncmpauuu

I'openue merana, sTunena, anermiena.

OTHOlIEHME MeTaHa, STHIEHa, AareTHIeHa M OeH3ona K pacTBOpam
HepMaHraHaTa Kajims 1 6poMHoOif Bojie.

ITonyyenue »srunena pe€aKknuei jpermaparanmu 3TaHoOJIa, aleTrujleHa —
THIPOJIM30M KapOujaa Kajbius.

Pasnoxenne kaywyka mnpu HarpCBaHuy, HCHBITAHUE IMPOJYKTOB Pa3iOKECHHUs
Ha HENpPeNeIbHOCTE.

Konnexkuus o6pasznos He(TH 1 HedTenponyKTOB. Konnexuus «Kameunsrii
YTOJIL U IPOAYKUHKS KOKCOXHMHYECKOTO IPOU3BOICTBA.

Ilpakmuueckoe 3anamue O3HakoMIIeHUE ¢ KOJIEeKITHe 00pasioB HepTH 1

HPOAYKTOB ee repepaboTku. O3HAKOMIIEHHE ¢ KOIIeKIel Kay4yyKOB U

obpasuamu u3nenuii U3 pe3uHm.

Ilpogunenvie u npogpeccuonansno 3HauuMble 31eMenmbl

codepacanun. Tlpapuio B.B. MapkoBHHKOBA. Knaccudpukanms u

HasHa4deHue Kay4dykoB. Kitaccudukanus u Haznauenue pe3un. Bynkanuzanus

Kaydyka.

[Tonyyenue anermnena TIAPOJTM30M MeTaHa W KapOMAHBIM CHOCOBOM.
Peakuust  momumepuzanuu BUHHIXJIOpUIA.  IlosmBHHMIXIOpHN ®  ero
IpuMenenue. Tpumepusanus anerwiesa B 6eH300L.

Iloustme 06 skcTpakumy. Boccranosnenune HUTpPOOEH30JIa B AHMJIUH.
I"oMonormyeckwuii psx apenos. Tonyon. Hurpopauue Tonyona. Tporun.
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OCHOBHBIE HAIIPABJIEHUS IIPOMBILILICHHOMN NepepaboTKH MPHUPOIHOrO

rasza. IlonmyTheiit Hedanoit ras, ero nepepaborka.

IIponeccel npoMbIIeHHOM nepepaboTKH  He(TH: KpeKHHT, pudopMuHT,
OkTaHOBOE YHCIIO GEH3UHOB U LETAHOBOE YHCIO JAHU3EJIbHOTO TOIUIMBA.

Koxcoxumuueckoe npon3Bonctso u ero NPOAYKITHS.

2.3 Kucnopodcodepocawyue opeanuveckue coedunenus

Cunprel [Monyuenne stanomna OpOKEHHEM IIIOKO3BI U ruaparainyei 3ThJIeHa.
I'mgpoxcuneHas rpynma  kak bynknuonanebnas. Ilonstue o npenenbHbBIX
ONHOATOMHBIX crupTax. XMMHYECKHE CBOICTBA STaHONA: B3aUMOJIEHCTBHE C
HaTrpueMm, oOpa3oBaHUE IPOCTHIX U

CIIOKHBIX 3(HUPOB, OKHUCIIEHHE B alibIEIHIL. Ilpumenenne stanona Ha ocHOBe
CBOMCTB. AJIKOTOJIM3M, €ro IOCIEACTRHS JUIS OpraHu3Ma 4YeloBeKa u
IpeayIpeKaeHue.

I'manepun  kak mnpeacTaBUTENsE MHOrOATOMEBIX cnuproB. KadecrtBennas
peaKnus Ha MHOTOAaTOMHBIE CIUPTHL. IIpuMenenue rIIMIEepUHa.

®enos. PuznYEeCKHe W XUMHYECKHE CBOICTBA benona. BzanmHuoe BrusHuHE
4TOMOB B MOJICKYJI€ (eHoJia: B3aHMOJEHCTBHE C THJIPOKCHJIOM HaTpusl H
a30THOM kHcioToi. IIpuMmenenne (beHomna Ha OCHOBE CBOMCTS.

Anwpaernasl.  Ilonsatue 06 AIbACruAax.  AJIBAECTHAHAS IpyIna  Kak
pyaxumMonanebuas.  dopMmanbaerun  uw | ero CBOMCTBA:  OKWUCJIEHHE B
COOTBETCTBYIOLIYI) KHCIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIOIUMA CIHUPT.
IToyyenue anblerumoB OKHCIIEHHEM COOTBCTCTBYIOIIMX CHUPTOB. [IpuMeHeHune
opmanbaernia Ha OCHOBE ero cBONCTS.

KapGonossie xuciorer [lonsrue o KapOOHOBBIX KHCJIOTAX, Kap6okcunsras
Tpynna Kak  QyHKuUMOHanbHAs., | oMoOJIOrHYecKuii psill  IIpenesibHBIX
OJHOOCHOBHBIX  KapOOHOBBIX  KHCJIOT. ITosygenue  kapGOHOBBLIX  KHCIIOT
OKHCJIICHUEM albACrui0B. XHUMHYECKHE CBOHCTRA YKCYCHOM KHCIIOTBHI: OOIIHe
CBOHCTBA ¢ MUHEPAIBHBIMH KHUCIIOTAMH U peakuus stepubukannn. [IpuMmeHenue
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. Bhiciume JKHUPHBIE KUCIIOTHI HA NIpUMepe
ITaJIBMUTUHOBON M CTEapHHOBOIA.

Chnoxuble 3pupbr  n sKupel.  [lomydyenue  cromkubx 2(pUpoB  peakumeii
srepupukanuu. Cnoxusie 3pupsl B npupone, ux 3Ha4denue. [Ipumenenue cloKHBIX
3(hUPOB Ha OCHOBE CBOICTE.

JKups1 Kak croskHbIe 3(HpEL Knaccudwuxarms sxupos. Xumirgeckue CBOlicTBaA
JKHPOB: THJIPOJIU3 U THAPHPOBAHME IKHIKHUX JKHPOB. IIpumenenne >xupor Ha
OCHOBE€ CBOHCTB. Mb1a.

Yraesoawl. Vriepoasr, ux Kj1accuuKamms: MOHOCaxapu/bl (TJIIOKO3a,
¢pyKTO3a), nucaxapub (caxapo3sa) u nonucaxapuel (KXpaxmaJt u HesuTIoNo3a).

I'moko3za — BewecTBO ¢ MBOHCTBEeHHOM byHKIIMEH — allbAETUIOCITUPT.
XUMHUYECKHEe CBOMCTBA TJIIOKO3BI: OKUCICHHE B TJIIOKOHOBYIO  KHCJIOTY,
BOCCTAHOBJICHWE B COPOHT, CIIMPTOBOE GpOXKEHHE. Ilpumenenune rmoko3sl Ha
OCHOBE CBOJMCTB.

3HAaYEHHE YTIIIEBOJOB B >KUBOIL IIPUPOAE M JKU3HM dYeloBeKa. [lomsTHe o
PCAaKLMsX  MONMKOHIEHCALMU W THMIAPOJIM3a HA TpuMepe B3aHMOIIPEBPAIECHMIA:
IJIIOKO3a <« II0JTUcaxapu/l.

Hemoncmpauuu

OxkucneHre cnupra B ajibJeru.

KayecTBeHHbIe peakimu Ha MHOrOATOMHEIE CIIUPTEI.

PactBopumocTs ¢henona B Bose npu 0OBIMHOM TemnepaType u

Harpesanuu. KauyecTseHHble peakuuu Ha (eHOL.

Peakuus cepeGpsiHoro 3epkana anbmerunos u IIIIOKO3EI.

OKmcnenne anbAeruIoB U rIIFOKO3E! B KHCJIOTY C IIOMOINBIO THAPOKCHIA MEIH
(II). KagectBennasr peakuust nHa Kpaxmain. Komnekmus sdpupHsix macer.

JHabopamopnsie onvimor

PacrBopenue MIMIEPHHA B BOOE W B3auMOIeiicTBHE C ruapoxcuaomMm menu (II).

CpoiicTBa yKCYCHOM KHCIOTHI, 06ILHe Co CBOWCTBAMU MHHEPAILHBIX KHCIIOT.

JoKa3aTenbcTBO HenpenensHoro XapaxkTepa JKMJKOI'o Upa.

BzaumoneiicTerue rirokoss u €axapo3bl ¢ THAPOKCHIOM

meru (1I). KayectBennas peaxnus ma KpaxmaJr.
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Hlpogpunsnvie u npogheccuonansvno 3nauumpre 2IEMEHMbL  COOECPIHCAH UL
MeTunoBsiét cupT u ero Mcmonb3OBaHHE B KauecTRe XUMHYECKOTO CBIPBS.
ToxcHYHOCTH MeTaHONIA M MPaBHIIA TEXHUKH OesonacHOCTH pu paGoTe ¢ HUM.
OTHWICHIVIMKOIIG M €ro NMpHUMeHeHHe. TOKCHYHOCTE STUJICHIJIMKONA U MpaBHIIa
TEXHHUKH O€30MacHOCTH IIPH paboTe ¢ HUM.

Ilonyuyenune denona U3 NPOLAYKTOB KOKCOXMMHYECKOro IIPOU3BOJICTBA U U3

Oensona. ITonmkonneHCa M bopmansreruna ¢ denosom B

benonobopmanbaeruHyo CMOJTY.

Auneranpaerun. IlonsaTue o keronax Ha npuMmepe anerona. Ilpumenenne amerona
B TE€XHUKE M IIPOMBIILICHHOCTH.

Mpuoroo6pasue kap6OHOBBIX KHCIOT (1maBeneBoi KMCIOTEI Kak ABYXOCHOBHOIA,
aKpWJIOBOM  KHMCJIOTBI ~ KaK  HENpeNelbHOH, GeH30HHOMN KHUCJIOTBI  Kak
apoMaTH4YeCcKOif ).

IInenxooGpasyromue Macna. 3amena KHPOB B TEXHHMKE HEMWINEBHIM CHIPHEM.
CHHTEeTHYECKHE MOIOIINE Cpe/icTBa.

Monounokucioe  GpoKeHHWE  IIIIOKO3BL Kucnomomounsle  mpomyxrsr.
Cuiocosanme kopmos. HuTpoBanue I1eIUTIONO35L. ITupoxcunun.

2.4 Asomcodepoicawue opeanuyeckue coedunenus. Honumepwr

AmMunsbl [Tostue 06 aMmuHax. AnudaruyecKkue aMHUHBI, UX Knaccupukamms
U HOMEHKIIaTypa. AHUIIMH KaK OPraHHYecKOoe OCHOBaHUE, Ilony4yenue anmnuna
13 HUTpoOens3ona. Ilpumenenne anununa Ha OCHOBE CBOMCTB.

AMHHOKHCJIOTBL.  AMHHOKHCIIOTBI  KaK amoTepHble  U(YHKIHOHATBHBIE
OpraHu4YecKue COeTUHEHHS. XumMuueckne CBOMCTBa aMHHOKHUCJIOT:
B3aUMOJEHCTBHE C INEJIOYaMH, KHCJIOTAMH M Apyr ¢ gapyroM (peakius
NoJIMKOHAeHcauuu). Ilenrtuauas cBsase  u nonunenTtunsl.  Ilpumenenwue
AaMHMHOKHCJIOT HAa OCHOBE CBOMICTB.

benxn. Ilepeuynas, BTOpHuHAas, TPETHYHAasA CTPYKTYpPBI OenxoB. XHUMHYEcCKHe
CBOHCTBa OENKOB: TOpeHWe, AeHATypamus, THJIPOJIN3, UBETHBIE peaKIHH.
buonorudeckue Gynxnum 6e1kos.

IHonumepsl. Benku u [oucaxapu/ibl Kak OMOITOIMMEDEL.

Ilnacrmacesr.  ITomyuenue IIOJJUMMEPOB  peakuMeill  nojumepusanum U
IOJMKOHACHCAMU. TepMOIUIaCTHYHBIE W  TEePMOPEAKTUBHbIE IJIaCTMACCHI.
IIpencraBurenn mmacrmace.

Bonokna, wux kaaccupuxanus. IMonmyuyenne  Bosmoxon. OraenbHble
NPEACTABUTEIH XUMHUYECKHX BOJIOKOH.

Hemoncmpayuu

BzauMoneiicTBie aMMuaka ¥ aHWIMHA ¢ COJISIHOMN KHCJIOTOM.

Peakuus anununa ¢ 6poMHOI BOMIOIL.

HoxkazaTeibcTBO HaTMYHA (OYHKIMOHATLHBIX T'PyMIl B pacTBOpax

AMHUHOKHCIOT. PacTBOpenune n ocaxnenme 6e1koR.

LIBeTHBIC peakuun GeJIKOB.

I'openne nTHYbero mepa u mMepeTSHOW HUTH.

Jabopamoproie onsimot

PacTBopenue 6enkoB B Boje.

OGHapy>xeHue GelIKOB B MOJIOKE U MSCHOM OynboHe.

Henarypanus pacteopa Geska KYPHHOTIO siilia CIIUPTOM, pacTBOPAMH coJleii
TSDKEJIBIX METaJUUIOB H IIPU HaIPEBaHWH.

Ilpaxkmuueckue sanamusn

Pewenue skcriepumenTansHeix 3anau Ha UICHTU(PHKANMIO OPraHHYeCKUX

coenuHeHui. PacriosHaBaHme rIacTMace ¥ BOJIOKOH.

Ipogunvnsie u npogpeccuonanvro 3nauumpie IICMEHMbL  COOEPIHCANH US.
AMHWHOKANPOHOBAs  KHCIIOTA. Kanpon xak npencrasurens TTOJTMAMHTHBIX
BOJIOKOH. Hcnone3oBanne  rumponmsa  GenxoB: B IIPOMBIILIEHHOCTH.
IomauauIXIIOPH A, II0JIITeTPA(TOPITHIIEH (TedIon). DeHonohopMaIbIeruIHbIE
mractMaceel.  Ilemnynoun.  IIpomsinuiennoe IIPOU3BOACTBO  XHMHYECKHX
BOJIOKOH.
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3. TEMATHYECKOE ITJIAHUPOBAHHUE

¢ y4eToM mpoduist yueOHOH JIMCIUTUIHHBI
[Ipu peamuzaiy cojepikanus o0meoOpazoBaTeIbHON yUeOHOH TMCIMILIHHB «XHMHA» B
npenenax ocsoerus OIT CTIO 35.02.02. Texnosorus J1eco3aroToBoK Ha 0ase OCHOBHOIO
obero obpazoBanus ¢ noJIyyeHneM cpejnero obdmero obpasosanus (IMTICC3).
MakcuMalibHasi yueOHasi Harpy3ka o0y4aromuxcs COCTaBIIsIeT:
— 105 yacos, ayautopHas (o0s3arelibHasi) Harpy3ka oOyyarommuxcs, BKIIHOYas
1abopaTOPHBIC ONMBITEI M MPAKTHUECKHE 3aHATHs, — 70 4acoB B TOM 4YHMCIiE 1a00OPaTOPHO-
npakTHYecKne 3auaTus — 20 gyacoB. CamocTosTeNbHAsE padoTa CTY/IeHTa — 35 YacoB.

3.1 TemaTHYeCKHH NJIaH

Buj yuebnoii paborsl Koaunvecrro yacon
Ayauropusie sansatug. Coaepxanue Coenuaassocrn CIIO
Beenenue 2
1. O6masi n Heopranu4YecKas XHMHHA 28
1.1. OcHOBHBIE MOHATHS H 3aKOHBI 4
1.2. TleproandecKkuii 3aKOH U 2

[lepuouueckascucremMa
XuMuYeckux asiementon J1. M.
MenjieneeBa 1 CTPOEHHE aTOMa

1.3. Crpoenue BemecTsa

1.4. Boaa. PactBOpsr. 2
DIIEKTPOIUTHIECKAS THCCOLHALUS

1.5. Knaccudukanus HeopraHH4ecKnx 6
COEIMHEHWH H UX CBOMCTBA '

1.6. XuMHYeCKHEe peaKkiiuu -

1.7. Merasuisl H HEMETaJIbI

2. Oprann4yeckast XHMHA 42
2.1. OcHOBHBIE TTOHATHS OPraHUYECKOH 4
XHMHH U TEOPHS CTPOCHHS OPTraHUYECKHX

COCTMHEHHI

2.2. Yr1eBo10pOabl H HX IPHPOIHBIE 10
UCTOUHUKH

2.3. Kucnopoacoaepxaiine opraHu4eckue 18
COCZMHEHHS
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2.4. AszorcozepiKaliie opraHu4ecKue 8
coenunenus. [lomumepsl

Hroro 70

Hpomescymounan ammecmaniis g hopmeouphepenyuposantiozosauema

4. TIEPEYEHD [TPAKTUYECKUX U JIABOPATOPHBIX PABOT

BHJL HaumeHoBaHue pas3/ieioB U 3aHATHI
Tema 1.4. Boma. PacTBOpEL. DIEKTPOIHTHUECKAS JTHCCOIIHAIIHS
1131 IIpurorosienre pacTBopa 3aJaHHOM KOHIIEHTPAIMH
132 ITonsatue o pH pacrsopa. Kucnornas, menovnas, HelTpaibHas cpejia
PacTBOPOB.
Tema 1.7. Metajuibl 1 HeMeTaUIbI
I133 3aBUCHMOCTB CKOPOCTH B3aMMOJICHCTBHS COJIIHOM KHCIIOTBI C METAJlJIaMH OT HX
IPUPO/IBL
113 4 [Homyuenwne, cobupanue u pacrio3HaBaHKE ra3os.
135 Pemenue sKcnepuMEHTATbHBIX 3a,1a4.

Tema 2.2 YrineBoaopoabl ¥ UX IIPUPOIHBIE HCTOYHUKH

36 O3HaKoMJIEHHE ¢ KOJUIeKIHeH 00pa3iioB HedTH

U IPOAYKTOB ee nepepadoTku. O3HaKoMICHHE ¢

KOJUIEKIMEN KaydyKOB M 00pasiamMH U3JIeIHH 13

PE3UHBL.

Tema 2.3 Kucnopoacoepikaliue OpraiuuecKie COeIMHEHUs

113 7 PacTBopuMOCTb pa3IMYHBIX KapOOHOBBIX KHCIIOT B BoJe. B3aumonelictue
YKCYCHON KHCJIOTBI ¢ METAJUIAMH.
113 8 Ilnenkoobpasyiompe Macia. 3aMeHa KMPOB B TEXHHMKE HEIHILIEBBIM
ceipbeM. CHHTETHYECKHE MOIOLIME CPEJICTBA.
113 9 Penienue SKCriepuMEeHTATLHBIX 3a/1a4 Ha HACHTH(QUKALNIO OPraHUYeCKHX
COCIMHCHHH.

11310 PacrnioznaBanue niacTMace ¥ BOJIOKOH.
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5. IPUMEPHBIE TEMbI PE®OEPATOB (JIOKJIAJZIOB)
U UHJIUBUYAJIBHBIX I[TPOEKTOB

. bHoTeXHOJIOTHS U I'eHHasi HHXKEHEPUs — TEXHOJIO0IruH X X1 Beka.

. HanorexHonorus Kak NpHOPUTETHOE HANPAaBIICHHUE Pa3BHUTHS HAYKH H
npousBozacTBa B Poccuiickoit denepanum.

. CoBpeMeHHBIE METOIBI 00e33apaKUBaHUS BOJIbI.

. AJUIOTPOIIHSA METAJUIOB.

. AKwuzus u nesitrensHocTh . 1. Menneneesa.

. «IlepuomaeckoMy 3aKOHY OyylIee HE I'PO3HUT paspylIEHHEM...»

o CunTes 114-ro snemenTa — TpuyM® poccHHCKUX (PU3HUKOB-5JIE€PIIHKOB.
. H3oTtonel BOmopoa.

Hcnonp30Banue paalioOaKTHUBHEIX H30TOINOB B TEXHUYECKHX I1€JISTX.
PenTreHoBCcKOE M3JIyUY€HHE U €ro UCIOJIL30BAHUE B TEXHHUKE U MEIUIIHHE.
[Ina3zma — yeTBEpPTOE COCTOSIHUE BELUECTBA.

AMopdHble BeliecTBa B IpUpPOIE, TEXHUKE, ObITY.

Oxpana OKpy’Karoled cpelbl OT XUMHUYECKOrO 3arps3HEeHHSI.
KonuyecTBeHHBIE XapaKTEPUCTUKH 3arpsA3HEHUs] OKPYIKAIOIIEH Cpemsl.

e o @ o

. ITpumenenue TBepaOro u razoobpasznoro oxkcuna yriepoga (IV).

. 3amuyTa O30HOBOI'O IKpaHa OT XUMHUYECKOT'O 3arps3HEHHS.

. I'pybonucnepcHble CUCTEMBI, UX KJIACCH(DHUKAIIUS U WCITOJb30BAHHE B
npoheCcCHoHaIbHOM JIeSITEIbHOCTH.

. Kocmerunueckue resu.

. IIpuMmenenue cycrieH3ui U dMYJILCHH B CTPOUTEIILCTRE.

. MuHepasl U TOpHBIE TOPOJIBI KAK OCHOBA JTUTOC(EPHI.

. PacrBOopbl BOKpyr Hac. TUnbl pacTBOPOB.

. Bopna xak peareHT U cpena sl XMMHUYECKOT'O Iporiecca.

. Kuznas u nesarensHocTh C. Appenmnyca.

. Bxiaz oTeuecTBEHHBIX YUE€HBIX B Pa3BUTHE TEOPHH DIIEKTPOIIUTHUECCKOM
JTUCCOITHAITHH.

. VerpaHeHue JKeCTKOCTH BOJBI HA IPOMBINUICHHBIX IPEITPHSTHIX.

. CepHast KUCIIOTa — «XJIe0 XUMHYECKOH IIPOMBIIIJIEHHOCTHY .

. Hcnonb3oBaHue MUHEPAIBHBIX KUCIIOT HA NPEANPHUATHIX Pa3IndHOTO
npoduis.

. OKcHIOBI U COMU KaK CTPOUTEILHEIE MaTepHaIbl.

. WcTopus rurca.

. IToBapeHHast CONb KaK XMMHYECKOE CHIPhE.

. MHuoromukuii kapboHaT KaJIbLMs: B IIPUPOJE, B MPOMBIILUIEHHOCTH, B OBITY.
. Peakuuu ropeHust Ha NpoOU3BOACTBE U B OBITY.

. BupryanpHoe MOAEenUpOBaHUE XUMHUUYECKNX MPOIECCOB.

. DNEKTPOJIN3 PACTBOPOB SJIEKTPOIUTOB.

. DNEeKTPOJIN3 PACIIABOB AJIEKTPOIHUTOB.

. IlpakTHdeckoe NpuMeHEeHUE JIeKTpoamn3a: padUHUPOBaHHE,

rajJbBaHOIIACTHKA, I'aJiIbBAHOCTECI'HA.

*  Hcropus nosy4eHus U IIPOMU3BOICTBA AJIFOMHHHUSL.

*  DIEeKTpPONIUTHYECKOE IOJyUYeHHEe U papuHUpPOBAHUE MEIH.

o Ku3Hb ¥ nesTtenbHOoCTh 1. JIoBH.

*  Ponp MeraJuloB B MCTOPUM YesoBedecKor muBuimsanuu. Mcropus
OTeYeCTBEHHON YepHol MeTtaiurypruvd. COBpeMEHHOE MeTaJULypru4ecKoe
IIPOU3BOJICTBO.

*  Hcropust oTe4eCTBEHHOM LIBETHOH METAIUTYpruu. Polb MeTannoB U CIUIaBoB B
Hay4YHO- TEXHHYECKOM TMporpecce.

Kopposusi MeTa/yioB U CIIOCOOBI 3aIUTHI OT KOPPO3UH.

*  HWueprHBIe MM ONaropogHbIE Ta3bl.

«  Poxparomme cojii — TrajJoreHBbL.

HMcropus IBEACKOM CIIMYKH.

*  Hcropusi BOBHUKHOBEHUS U Pa3BUTHsI OPraHHYECKOW XUMHH.

*  JKususe u nesarensHOCTH A. M. byTneposa.

BwuranusMm u ero kpax.
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Pone orewecTBenHBIX YYCHBIX B CTAHOBJICHUH H Pa3BHTHH MHPOBOIf
OpPraHu4YeCcKON XHMHH.

CoBpemennsle npeacrasienus o TCOPHH XHMHYECKOI'O CTPOCHHS.

OKOJIOTHYECKHE aCIeKThbI HCTIO/IB30BaHUsl YTIIEBOLOPOIHOrO CBIPbA.

DKOHOMHYECKHE ACHEeKTHI MEXIYHApPOAHOrO COTPYAHUYECTBA 110
HCIIOJIb30BAHHUIO YTIIEBOJAOPOIHOIO CBIpPBbsI.

Hcropust oTkpeITHS 1 pazpaboTKu razoBeIX U He(DTAHBIX MECTOPOKACHMIT B
Poccwuiickoii Denepanmuy.

XHUMUST yII€BOIOPOIHOTO CEIPBsl U MOst Oymyinast mpodeccus.

YraeBonopoaHoe TOIUIMBO, €TI0 BUABI U Ha3HAYEHHE,

CuHTeTHueckue KaydyKu: HICTOpust, MHOT0O6pasue u NePCIIEKTHUBEL.

Pesunorexunyeckoe HIPOU3BONICTBO M €0 POJIb B HAYYHO-TEXHUIECKOM
nporpecce.

CBapovHOe mpOon3BOACTBO 1 POJIb XHMHU YTJIEBOJIOPOOB B HEM.

Hedtr u ee TPaHCTIOPTHPOBKA KaK OCHOBA B3aHMMOBBITOIHOIO
MEXIYHAPOIHOI'O COTPYAHUYECTBA.
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6 XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOU JIESITEJILHOCTU

CTYZIEHTOB

Conepxkanue
o0yueHHs

XapakTepHcTHKA OCHOBHBIX BH/IOB
ACSITeJILHOCTH CTYIeHTOB (Ha
YPoBHE y4eOHbIX qeiicTBHil)

Basxkueiimme
XHMHYECKHE
IHOHSATHSI

VYMenue naparn ONpElE/ICHUE M ONIEPUPOBATE
CIICAYIOINMMH XHMHYECKUMH TTOHSITHSIMU: BEIECTBO,
XUMUYECKUI 3JIEMEHT, aToM, MOJIeKyia,
OTHOCHTENbHBIE aTOMHAs U MOJICKYJIAPHAsT MaccChI,
HOH, aJlJIOTPOITHs, M30TOMNBI, XHMHYECKas CBSI3b,
SJICKTPOOTPULIATEIBHOCTD, BAJIECHTHOCTD, CTEIEHE
OKHCJICHHUS], MOJIb, MOJISIDHASI Macca, MOJISIDHBIH

00beM razoobpasHeix BCIIECTR, BEIIECTBA
MOJICKYJISIPHOTO M HEMOJIEKYJIAPHOTO CTpOEHHS,
PacTBOPBKI, IEKTPOIUT U HEDJISK- ]

[TPOJIAT, SJICKTPOJTUTHYECKAs AU CCOLHALIHS,
OKHCIIUTE]Ib U BOCCTAHOBHTE b, OKHCIJICHHE U
BOCCTAHOBJICHHE, TEIUIOBOH 3 ekt peaxuu,
CKOPOCTE XMMHYECKOH peaKiuu, KaTtanus,
XHMHICCKOC PaBHOBECHE, YTIIEPOIHBIH CKeJTeT,
pyHKIMOHaNIbHAs rpy1na, H30MEPHSI, TOMOJIOTHS

OCHOBHBIE 32 K0OHBI
XMMHH

DopMyITHPOBAHUE 3aKOHOB COXpPaHEHUsI MACCHI
BCIIECTB M IIOCTOSHCTBA COCTABA BEIIIECTB.

YcTaHOBKa HPHYMHHO-CIIEICTBEHHOH CBI3M MEK Ty
CONCPXKAHHEM 3THX 3aKOHOB M HAIMCAHHEM
XUMUYECKHX (POPMYII U YpaBHeHHH. VcTanoBKa
9BOJIOIUMOHHON CYLIHOCTH MEHIEeJIEEBCKOH 1
COBPEMEHHOI1 (hOPMYIHPOBOK NEPHOIHYECKOrO 3aKOHa
. . Menneneepa. O6biacuenue busnyeckoro cmeicna
CUMBOJIMKH IIEPHONUYECKON TaGIHIIbI XUMUYECKIX
snemenToB 1. U. Menneneesa (HOMepoB snemenrTa,
[I€PHOJIA, TPYINEI) U yCTAHOBKA MPHIMHHO-
CJICIACTBEHHOM CBSI3M MEXILy CTPOCHHMEM aToMa M
3aKOHOMEPHOCTAMH HU3MEHEHHS CBOMCTB 3JIEMEHTOR U
00pa3soBaHHEBIX MMH BEIIECTB B nepuongax

H Ipynmax.

XapaKkTepHUCTUKA DIIEMEHTOB MAaJIbIX K BosbInx

[IEPUOLIOB 110 MX II0JIOKEHUIO B [TepHonuueckoii
cucreme /1. 1. Menneneena
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OcnoBusble Teopun
XHMHH

yCTaHOBKa 3aBHCHMOCTH CBOMHCTB XHMHYECKHX
BCIIIECTB OT CTPOCHHS aTOMOB O0Pa3yIONIHX HX
XAMHYCCKHX 3JIEMEHTOB. XapakTepUCTHKA
BaYKHEHUIIIUX THITOB XUMHYECKHX CBsI3el
OTHOCUTEIIBHOCTH 3TOI THUITOJIOTHH.

O6’BﬂCHeHHe 3aBHUCHMOCTH CBOﬁCTB BCILUECTB OT UX
COCTaBa M CTPOCHUS KPUCTAIUTHIYESCKIX peuIeToK.
DOpMyYIIIHPOBKA OCHOBHBIX TOJIOXKEHUH Teopun
SJICKTPOJIUTHICCKON TUCCOLMAITHH 1 XapakTepUCTHKA
B CBETE 3TOM TEOPHHU CBONCTB OCHOBHBIX KJIACCOB
HEOPraHUu4YeCKHX COeIMHEeHMI.

DOpMyYJITHPOBKA OCHOBHBIX TOJIOXKEHHUI TeOpUun
XHMHYCCKOrO CTPOEHHUS OPraHUYECKHX
COCIMHEHHUH U XapaKTEPHCTUKA B CBETE 3TOMH
TEOPHH CBOMCTB OCHOBHEBIX KJIACCORB OPraHUuYECKUX
COE€JIMHEHU

Baskueiimue
BelecTrBa u
MaTepPHAJIbI

XapaKTepUCTHKA COCTAaBa, CTPOSHMS, CBOICTB,
HOJIYyYCHUS U IPUMCHEHHSI BAXXHEHIITMX METAIIOB (IA
u II A rpynm, asmoMunus, xene- 3a, a B €CTECTBEHHO-
HayTHOM IpO(puUIIe 1 HEKOTOPBIX d-syremenTOB)

M UX COeTMHEHHIA,

XapakTepucTuka cocrasa, CTPOEHHS, CBOMCTB,
HOJIYyYICHHS U IPUMEHEHHs BAKHEHIITNX HEMETAIUIOR
(VIIL A, VIIA, VIA rpym, a Taxke a3orau dochopa,
YTIIEpOaa u KPEMHUSL, BOJIOPOJIA) M UX COEIMHCHHMIA,
XapaKTepHCTHKA COCTaBa, CTPOEHHS, CBOMCTB,
IOJIyCHUA U IPUMEHEHHUS BaXKHEHIITMX KJTACCOR
YTJIEBOIOPOMIOB (AJIKAHOB, IMKIIOAIKAHOB, aJIKeHOB,
AJIKHHOB, apEHOB) U UX HAUOOJIee 3HAYUMEIX

B HapOJIHOXO35HCTBEHHOM ILIAHE IIPEJICTABUTENICIL.
AHAJOTHYHAsT XapaKTePUCTHKA BaXCHEHIIINX
IPEICTABUTEIICH APYTUX KIACCOB OPraHMYECKHX
COCMHEHMN: METAHOJIA M 3TAHOIIA, CIOMXKHbIX a¢upos,
’KUPOB, MbUI, albJCTUOB ((hOpMaIBIETHI0B 1
aleTanbAeruaa), KETOHOB (aleToHa), KapOOHOBBIX
KHCIIOT (YKCYCHOM KHMCIIOTBI, ISl €CTECTBEHHO-
Hay4HOI'O IpodUiIsl IpeacTaBuTe et APYTrUX KJ1acCcoB
KHCJIOT), MOHOCAaXapH IOB (ry1r0K03K61), AHCaxXapuJI0B
(caxapo3sbr), nmosMcaxapuios (kpaxmana u
UCTUTIONIO3BI), aHUIIMHA, AMHUHOKHUCIIOT, GEJTKOB,
HCKYCCTBCHHBIX W CHHTETHYECKUX BOJIOKOH, KAy4YyKOB,
IJIacTMace
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Xumuueckuii
SI3BIK U
CHMBOJIHKA

Hcnons3oBanue B yuebHoit u IIpOodeCcCHOHANIBHOIM
ACATCIBHOCTH XUMHUYIECKUX TEPMHHOB H CHMBOJIMKH.
HasBanue n3yuyeHHBIX BemecTs 1o TPUBHAIILHOW HMJIH
MEKIYHApOJIHOH  HOMEHKJAaType w OTpaKeHHe
COCTaBa 3TUX COCMHHECHHMH C MOMONIBIO XHUMHYECKHX
bopmyn.

OTpakeHHe XMMHYECKHX IIPOLIECCOB ¢ MOMOLIBIO
YPaBHEHUH XUMHUYECKUX peaKiifii

Coaep:xanune
o0y4ueHus

XapakTepHCTHKA OCHOBHBIX BHJIOB
AeSITeILHOCTH CTYAeHTOB (Ha
YPOBHe y4eOHbIX AeiicTBHI)

XHuMHUYecKHe
peakuuu

OOBbsicHeHHE CYIMHOCTH XHMUUECKHUX MPOLIECCOB.
Knaccudukanus xumuvecknx peakuuii mo
Pa3THIHBIM IPU3HAKAM: YHUCIY U COCTABY TIPOLYKTOB
U peareHToB, TeIoBoMy 3 deKTy, HanpaBlIeHHIO,
daze, HATHYHIO KATAIM3aTOPA, H3MEHEHHUIO CTENeHe
OKMCJICHMSI 2JIEMEHTOB, 00pa3yIoluX BelecTRa.,
YcTaHOBKa IPU3HAKOB OOIIEro u pasmu4yHOrO B
THIIOJIOTMH peakuii Ul HeOpraHuyecKkoil u
OpraHu4YecKoil XHMHH,

Knaccuburanus semrecrs u MPOLECCOB ¢ TOYKH
3PCHHUSI OKHCIICHUSI-BOCCTAaHOBIeHUs 1. CocTaBiieHue
YPaBHCHHH peaklHil ¢ TOMOILIBIO METOIA
3JIEKTPOHHOI0 Oananca.

OOmbsicHEeHNE 3aBHCHMOCTH CKOPOCTU XUMHYECKOIH
PEaKIiy 1 IIOJIOKEHUSI XMMHYECKOT'O PABHOBECHS OT
pPa3sIuYHBIX (PaKTOPOB

XuMHYecKuii
IKCHEPUMEHT

Brinonnenne xumuaeckoro SKCINEPUMEHTAa B TMOJTHOM
COOTBETCTBHH C IMPaBHIIAMH OE30I1aCHOCTH.
Habmonenne, ¢pukcarus u onucanue pesyneTaros
IIPOBEZICHHOI O YKCIIEPUMEHTA

XHMHYecKast
undopmanus

IIposenenue caMOCTOATENLHOrO MOMCKA XIMHYECKORH
uHOPMALMK ¢  UCHONB30BAHHEM PasIMYHBIX
HCTOYHUKOB (Hay9IHO-ITOITY I PHBIX M3 aHUIA,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB Hurepuera).
Hcnonb3oBanne KOMNIBIOTEPHBIX — TeXHOIOTHIL
ans obpabGorku

" neperavv XUMHYECKOW wuHpoOpMamuu wu ee
IIPEACTABICHHS B Pa3/IMYHBIX (hopmax

Pacuersr no
XHMHYECKHM
dhopmyiam

YcraHOBKa 3aBUHCUMOCTH MEXIY Ka4eCTBEHHOH H
KOJIMYECTBEHHON CTOPOHAMH XHMHYECKHUX OOBCKTOBR 1
MPOLIECCOB.

I
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Mpoduasroe u
npogeccHoHANBLHO
3HAYHMOe
coiepIKaHHue

OO0bscHeHNEe XUMUYECKUX SABICHUIA,
IIPOMCXOMSIIUX B IIpUpoLe, ObITY U Ha
IIPOU3BOJICTRE.

Omnpenenenne BO3MOXKHOCTEH IpoTeKaHus
XAMHYECKHX IIPEBPAICHUI B PazIMYHBIX YCIOBHSIX.
Cobiroienne MpaBuII 5KOJIOrHIeCKH IrPaAMOTHOTO
MOBEJICHUS B OKpYXKarowLIei cpeje.

OueHka BIUsSHUSA XMMHYECKOTO 3arpsi3HEHUs
OKpy’KaroIlei cpeibl Ha OpraHu3M YeJIOBEKa U
APYTHE >KMBBIE OPTaHHU3MBI.

Cobironenne npasui 6e30macHOro o6paneHus ¢
TFOPIOYMMH M TOKCHUYHBIMH BEIECTBAMMU,
JnabopaTopHeIM 06opynosannem. IToaroroska
PacTBOPOB 3a/IaHHOM KOHIIEHTPAHH B OBITY W Ha
MIPOU3BO/JICTRBE.

Kpurnueckas oreHka 10CTOBEPHOCTH XHMHYECKOMH
MH(OPMaNuY, IOCTYIIAIOIIEH U3 PasHBIX
HCTOYHHKOB
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7. VUEBHO-METOJJUYECKOE
U MATEPUAJIBHO-TEXHUYECKOE OBECTIEYEHME ITPOI' PAMMBI
YYEBHOM JTUCLIMTUIMHBI
«XHMUST»

B TI'BIIOY  «Betnyxckuii JICCOArPOTEXHUYECKUN  TEeXHUKYM»
peanusyromemM o0pa3oBaTelbHYIO IporpamMMy cpenHero obiero o6pazoBaHus B
lpenenax ocsoenuss OIl CITIO ua 6ase OCHOBHOrO obuero obpazoBanus,
UMeeTCs y4eOHBIH kabuHer, B KOTOPOM HMeeTCsi BO3MOXKHOCTH O6EeCIeYnTh
CBOOOIHEIN moCTym B Wureprer Bo Bpems y4eOHOro 3aHATHS u IIEPHOJT
BHEY4IEOHOH NeATEILHOCTH 06y Yarommxces.

IMTomerienne KaOuHera YZOBIIETBOPSIET TpeboBaHHAM Canurapno-
SMHUAEMHOJIOTHYECKHX [PaBUI ¥ HOPMATHBORB (CanlluH 2.4.2 No 178-02) u
OCHAImCHO THIOBBIM OOOPYNOBaHHE, B TOM YHCIE CIICLIHATIU3UPOBAHHOM
y4eOHOU Mebeinbio u cpencTBaMu o0yueHus,

AOCTATOYHBIMM  JUIsl  BBIOJIHEHUS TpeGOBaHU K YPOBHIO MOJArOTOBKH
o0y4arormmxcs.

B xabunere umeercs MmyisTuMenuiiHoe 000pyNOBaHKuE, MOCPEICTBOM

KOTOPOTro
YYaCTHUKHM 00pa3zoBaTeIbHOro Mporecca MOT'YT IPOCMATPUBATE BU3YAILHYIO
HH(OPMAIHIO II0 GUOJIOTHH, CO3IABATE [IPE3CHTALMH, BHJIEOMATEPUAIIbI, HHBIC
JOKYMEHTEIL.

B cocraB yuyeGHO-MeTommueckoro u MaTCpHaIbHO-TEXHHYECKOro obecneyeHus
NporpaMmMsel y4eOHON MUCLMILTUHBL « XUMUASIY BXOJIAT:

MHOTO(DYHKITHOHATBHBIH KOMILIEKC NpernojaBaTeris;

HaTypaJlbHbIe OOBEKTHI, MOJIENH, NprbOopel 1 HAGOPKI TSI MOCTAHOBKH
ACMOHCTPAIIMOHHOTO U YYE€HHYECKOIO 9KCIIEPHMEHTA,

TICIaTHBIC M SKPaHHO-3BYKOBBIE CPECTBA OOyYCHHUS;

CPEIICTBA HOBBIX HH(OPMAITHOHHBIX TEXHOJIOIUA;

pEeaKkTHUBEIL,

HEPETHN OCHOBHOM ¥ IOTIOJIHUTENbHOM yueGHOi JIATEpaTypHI;

BCIIOMOTaTeIbHOE 000PYI0BaHHE M MHCTPYKIIUM;

Gubnuoreunsiii hon.

B 6ubnuoreunsrit poug BxomaT Y4YEOHUKHU U Y4eOHO-METOAHYeCKHe KOMILJIEKTEL
(YMK), pexkomennoBanubie wim AONYIUCHHBIE IS HCIIOJIL30BAHHS B
IIpodeccHoHaNbHBIX o6 paszoBarenbHbIX OpraHu3aIHsiIX, peaU3yOImnX
obpa3zoBaTeibHyI0 [IporpamMmy cpennero oOwmero o6pa3oBaHHs B rnpenenax
ocsoerust OIT CITO Ha Gase ocHOBHOrO 06IIEro oOpazoBaHusI.

bubnuoreunsrii honx JOTIOJTHEH XUMHYECKOM SHUMKJIOTIEIUEH,
CIIpaBOYMHHMKAMM, KHUIAMM JUIS YT€HUS 110 XUMHH.

B mpomnecce ocroenus IIPOrpaMMEl y4eOHOH AMCHUILIMHEL « XM CTYZIEHTBI
HMEIOT BO3SMOXHOCTbL JOCTyNa K 3JIEKTPOHHBIM Y4eOHBIM Marepuazam Mo
XHMUH, HMCIOIIMMCS B CBOOOIHOM [OCTYIE B CETH HuTeprer (ameKTpoHHBIM
KHWIaM, IpakTUKyMam, TecTam, Marepuanam EI'D u ap.).
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00pa3oBaTeNbHOTO CTaHxapTa CpeHero (IIOJIHOro) O6IIero oOpazoBaHus».
Ilpukas MunucrepcTBa o6pasoBanus U Hayku P® or 29.12.2014 No 1645 «O
BHECCHHU u3MeHeHHii B Ilpukaz Munucrepcrsa oOpazoBanmsi u Hayku P® or
17.05.2012 Ne 413 “O06 yrBep)IeHHu (benepabHOro rocynapcTBEHHOIO
00pa3oBaTeILHOrO CTAHAAPTA CPETHEro (monuoro) obimero o6pazoBaHus’.
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