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PaGouwass  mporpamma oGuieoOpa3oBaTeIbHON YUeOHOW — JAUCIUILIAHBI
«XUMHS» MpeAHa3HaYeHa I OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpamMMbl
CIIO Ha 6a3e OCHOBHOTrO 00IIET0 00pa3oBaHUsI C MOJYYEHUEM CPEIHEro OOIero
oOpa3zoBaHus. [Iporpamma o01ieo06pa3zoBaTebHON Y4eOHOM JACHUTUTUHBI
«XuMus» pa3paboTaHa HA OCHOBE MPUMEPHOM MporpamMmsel 00111e00pa30BaTETBLHOM
y4eOHON IUCHUIUIMHBI «XUMHs» IS MpodeccCHOHANBHBIX 00pa30BaTeIbHBIX
opranuzanuii (aBropsl -. O.C.I'abpuensu, U.I". OcTpoyMOB), peKOMEHI0BaHHO
®denepanbHbIM TOCYAAPCTBEHHBIM ABTOHOMHBIM yupexaeHuem «DenepaabHblid
UHCTUTYT pa3BuTus oopazoBanus» (PI'AY «DUPO», nporokon Ne3 ot 21 wurons
2015 roga) — U3n.2-e, nom. u u3meH.Ha 10%.
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IHOACHUTEJIBHAS 3AIIMCKA

ITporpamma o0Omieo6pa3zoBaTeabHON YYEOHOU IUCIUTUITUHBI « XHUMUSD
OpeiHa3HadYeHa JJIsI U3y4YeHUsl XUMHUHU B NMPO(GECCUOHAIBHBIX 00pa3oBaTEIbHBIX
opranuzanusix CIIO, peanusyromux oOpa3oBaTeabHYIO IPOTrPaMMy CPEIHETO
obmrero ob6pa3zoBaHUsI B Mpeaeiax OCBOCHHS OCHOBHOM Npo(eCCHOHAIILHON
obpazosarenbHoi nporpammbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOT'O OOIIEro
00pa3zoBaHUSI— IPOrpaMMBbI IMOTOTOBKH CIIENHATUCTOB cpeanero 3sena (IIIICC3).

IIporpamma paszpaboraHa Ha ocHoBe TpeOoBanmii DPI'OC cpemHero ooOmiero
oOpa3oBaHMsI, TIPEABSIBISIEMBIX K CTPYKTYpE, COACPXKAaHUIO H pe3yjbTaram
OCBOCHMSI yUEOHON NMCHUIUIMHBI « XUMUS», B COOTBETCTBUH C PexomeHmamusiMmu
MO OpTaHU3aIUH MOJIyYESHHsI CPEIHET0 O0Iero oopa3oBaHus B IIpeeiiax OCBOCHUS
oOpa3oBaTeIbHBIX MPOTPaMM CpeHero MpoheCCHOHAIIBHOTO 0Opa30oBaHUs Ha Oase
OCHOBHOI'O 00miero o6Opa3oBaHusi C Yy4yeTOoM TpeboBaHuil deaepaaibHbIX
rOCyIapCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB M IMOJTYyYaeMOW CHEMUAITBHOCTH
CpeIHero npo¢eCCHOHAITBHOTO oGpa3oBaHUs (mucbmMo JenapramenTa
rocyJIapCTBEHHOM MOJIMTUKU B cdepe mnoaroroBku padouux kaapoB u JIIO
Munob6puayku Poccun ot 17.03.2015 Ne 06-259).

CoaeprxaHue porpaMmmbl « XUMUsD» HAIPaBJIICHO HA JOCTHKEHHUE CIIEIYFOIINX

HeJieu:

. ¢popmupoBaHue y OOydYarolUIUXCs YMEHHUS OIIEHWBATh 3HAUYMMOCTb XHUMHYECKOTO
3HAHUS JIs1 KaXKJIOTO YEeJIOBEKa;

. ¢popmupoBaHue y OOyYarOIIMXCsl IIEJIOCTHOTO IIPEACTABJICHHUSI O MHpPE U POJIH
XHUMHUU B CO3JIaHUH COBPEMEHHOUW €CTECTBEHHO-HAYYHOW KAapTHHBI MHpa; YMEHUS
OOBSICHATh OOBEKTHI U IIPOLIECCHl OKPY’KaIOILIeH JIeHCTBUTEIBHOCTU: TIPUPOIHOM,
COIIMAJIBHOM, KYJbTYPHOM, TEXHUYECKOW Cpeabl, — HCOOJIb3ys JJIsI DTOro
XUMHYECKHUE 3HAHUS,

. pa3BUTHE y OOydYalomMXCs yMEHHMM pasznudatrh (aKTbl U OLICHKH, CpPaBHUBATh
OLIEHOYHBbIE BBIBOAbBI, BHJETh HX CBA3b C KPUTEPHUSMH OIIEHOK U CBSA3b
KpUTEpUEB C ONPEACICHHOW CHUCTEMOW IIeHHOCTeHd, (QopmynupoBarh |
000CHOBBIBATh COOCTBEHHYIO TTO3HUITHIO;

. IpuoOpeTeHrne OOYYAIOIUMHCS OIIbITa Pa3HOOOpa3zHOU AEsITEIIBHOCTH,
HO3HAHHUS U CAaMOIO3HAHHS; KJIIOYEBBIX HABBIKOB, UMCIOIIUX YHHBEPCAIbHOE
3Ha4YE€HHUE JJIs1 PA3JIMYHBIX BHJOB JIE€SATEJIbHOCTU (HABBIKOB pElICHUS MPoOiieMm,
OPpUHSITUST pENIeHUM, MOHCKa, aHalu3a U o0paboTku uHOpMaAIUH,
KOMMYHUKATHUBHBIX  HaBBIKOB, HaBBIKOB HW3MEPEHHUI, COTpPYJIHUYECTBA,
Oe3o1acHoOro oOpaleHus ¢ BEIIECTBAMHU B IIOBCETHEBHON KU3HM).

B nnporpamMmmy BKIIIOUEHO COJIep KaHUE, HATPaBJISCHHOE HAa (POPMHUPOBAHUE Y
CTYJICHTOB KOMIICTCHIINH, HEOOXOIUMBIX JJIs KauecTBeHHOTO ocBOoeHUs1 OITOIT
CITOHa 6a3e OCHOBHOI'O OOIIIero 00pa30BaHUs C ITOJIyYE€HHUEM CPEIHET O OOIIIETO
00pa30BaHHUSI— MPOTrPaMMBbI ITOJATOTOBKH CIEUATUCTOB cpeanero 3sena (IIIICC3).



1.ITIACIIOPT PABOYEN ITPOT' PAMMEBI
1.1 O6mas xapaKTepUCTUKA Y4eOHOH JUCHMIIJIMHbI «XHUMMSD)

XuUMHUsT — ATO HAayKa O BEMIECTBaX, UX COCTAaBE€ U CTPOCHHM, CBOMCTBAX M
NpEeBpAIICHUSAX, 3HAUCHUN XUMHUYECKUX BEIIECTB, MAaTEPHAJIOB U IIPOIIECCOB B
MPAKTHYECKOU AeITSIHbHOCTH YEJIOBEKA.

Coneprkanue 00111eo0pazoBaTeIbHON YIeOHOU JUCHHUILIAHBI « XUMUS» HAIPABIICHO
Ha YCBOCHHE OOYYarOIIMMHCS OCHOBHBIX IIOHSITUM, 3aKOHOB W TEOPHUH XHMUH,
OBJIAJICHUE YMEHUSIMH HaOJIO/IaTh XUMHYECKHE SIBJICHUSI, MPOBOJUTH XUMHWYECKUMN
SKCIIEPUMEHT, IIPOU3BOJAUTH PACUYEThl HA OCHOBE XWMHYECKHX (hOPMYJI BEIIECTB H
YPAaBHEHUU XUMHUYECKUX PEAKIUU.

B niponiecce n3ydeHust XUMHH y OOYyYarOIIUXCsI pa3BUBAIOTCS IIO3HABATEIIHLHBIC
HHTEPECHI u WHTEIJICKTYyaJIbHbIE CIIOCOOHOCTH, NOTPEOHOCTH B
CaMOCTOSITEJIbHOM TIPUOOpPETEeHUHW 3HAHWW 10 XHUMHH B COOTBETCTBUU C
BO3HUKAIOIIUMH JKU3HEHHBIMU TIPOOJIEMaMH, BOCIIUTBHIBACTCSI OepekHOe
OTHOIIICHUS K TPUPOJIE, TIOHUMaHHUE 3JOPOBOT0 0Opa3a KU3HHU, HEOOXOIUMOCTH
OPEIYTIPEKACHUS SIBJICHUN, HAHOCSIIIIUX BPE 3/I0POBBIO M OKPY KAOIICH CpeJie.
OHu ocBaWBarOT TPHUEMBI T'PaMOTHOTO, 0O€30MacHOTO  WCIOJIb30BaAHUS
XUMHUYECKUX BEIISECTB W MaTepHalJiOB, MNPHUMEHSEMBIX B OBITY, CEJIbCKOM
XO35IMCTBE U Ha IMTPOU3BOJICTBE.

Ilpu  cTpykTypupoBaHMU  coJiep>KaHUs  oOIlIeoOpa3zoBaTeIbHOM  y4eOHOM
JACIUTUTAHBL Ui TIpO()eCCHOHAIIBHBIX ~ 00pa30BaTEIIbHBIX  OpraHU3aIlvid,
peanmu3yronmx o0pa3oBaTEIbHYIO MMPOrpaMMy CpeaHEero oodIiero oopa3oBaHUs B
npenenax ocBoeHusi OIIOIT CIIO na 0a3e OCHOBHOro ooOmiero oOpa3oBaHWUs,
YUYUTHIBAJlaCh OOBEKTHUBHAsI pEajJlbHOCTh — HEOOJBIIOW OOBEM YacoB,
OTIYIICHHBIX Ha W3YyYCHHE XHMHU U CTPEMJIEHHE MaKCHUMaJIbHO COOTBETCTBOBATH
uaessMm  pasBuBaromiero  ooydenusi.  [loaTomy  TeopeTHueckue  BOIPOCHI
MakCUMaJIbHO CMEMIEHbl K Hadaly M3y4YEHHUs JUCLUMIUIMHBI, C TE€M 4YTOOBI
nocieayromuid (GakTU4eCcKuil MaTepuall pacCMaTPUBAJICSI HAa OCHOBE M3YYEHHBIX
TEOPHUU.

Peanuzanust AeAyKTUBHOIO MNMOAXOAAa K M3YYEHHMIO XMMHH CHOCOOCTBYET
Pa3BUTHIO TaKHUX JIOTMYECKHUX ONepaluii MBIIUICHHUs, KaK aHaJlu3 MU CHUHTE3,
0000I11eHNe U KOHKpETH3alys, CpaBHCHME M aHaJIorusl, CUCTeMaTHu3alus |
KJ1accuuKanus 1 ap.

N3ydyenne xumMuu B NpOodecCHOHAIBHBIX OOpa30BaTEIbHbIX OpraHU3alUsIX,
pean3ylomuX 00pa30BaTEbHYIO IPOrpaMMy CpeJHEro oOIero oOpa3oBaHUsS B
npenenax ocBoeHusi OIIOIT CIIO na 6a3e oCHOBHOTO 0O0OmIEro oOpa3oBaHWMS,
HUMEEeT CBOM OCOOEHHOCTM B 3aBUCHUMOCTH OT Npoduisi npodecCHOHAIBHOTO
oOpa3oBaHUsl. DTO BBIPAXAETCsl B COAEpPKAHMM OOYy4YEHHs], KOJIMYECTBE 4YacoB,
BBIJICJISIEMBIX Ha U3YYEHHUE OTACJIBHBIX TEM HPOIrpaMMbI, INIyOMHE HUX OCBOCHUS
oOyuaromumucs, oOBeMe M XapakKTepe MNpPaKTHYECKHUX 3aHsITHUM, BHUAAX
BHEAYJIUTOPHOU CaMOCTOSITEIbHON pabOThl CTYJIEHTOB.

IIpu ocBoenun npodeccuii CITO TexHuueckoro npodusisi npopeccuoHaIBHOIO
oOpa3zoBaHusI XUMHUS H3y4daeTcs OoJiee yIiIyOJIeHHO KakK mnpoduibHas yuyeOHas
JIMCLMIIINHA.

Coenuguka  HU3ydeHUsT XUMHUM IIpA  OBJIaJlecHUM  IpodeccusiMu u
CHELMAIBHOCTSIMH TEXHUYECKOIo HpoduiIs OTpakeHa B KaXKJOW Teme pasjela
«Copnepxanue  y4yeOHOW  AUCUMIUIMHBDY B pyOpuke  «lIpodunbHble u
npo¢decCHOHaJIbHO 3HAaYUMBbI€ 3JE€MEHThl COJEpKaHUs». ITOT KOMIIOHEHT
peanu3yercsi NpU WHAWBUIYAJIBHOM CaMOCTOSITEIbHONW paboTe oO0ydarommxcs
(mHanucanuun pedeparoB, IOATOTOBKE COOOILEHUM, 3alluTe IIPOEKTOB), B
nporecce y4eOHOM  JIeSITeIbHOCTU II0JI PYKOBOJACTBOM  MpernojaBaTess
(BBIMOJIHEHUM XHUMHYECKOIO JKCHEepUMEHTa — JIa0OpaTOPHBIX ONBITOB H
MPAaKTUYECKUX paldoT, PEIIeHUH MPAKTUKO- OPUEHTHPOBAHHBIX PACUYETHBIX 3a7a4
U T.1.).

B 1poriecce wu3ydeHHs] XUMHUM TEOPETUYECKHUE CBEICHHUS  JIOTIOJIHSIIOTCS
JIEMOHCTpAIUSIMU, Ja0OpaTOPHBIMU OIBITAMH M IPAKTUYECKUMH 3aHSTHSIMH.
3HAUYUTEIIBHOE MECTO OTBOJIMTCA XUMHYECKOMY SKcCHepumeHTy. OH OTKpBIBaeT
BO3MOXXHOCTh (OpPMHUPOBATH Yy OOydYarolIMXCsl CHElHaJIibHbIE IpPeIMETHbIC
YMEHHUs. padoTaTh C BEIIECTBAaMHU, BBIIOJHATH IPOCTbIE XUMHUYECKHE OIIBITHI,
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y49uTh 0€30I1aCHOMY M 3KOJOTHYECKH T'PAaMOTHOMY OOpAaIIeHHUIO C BEIIECTBAMH,
MarepuajiaMy M NpolleccaM B OBITY U Ha NPOU3BOJICTBE.

JUtst  opraHu3anu  BHEAyJAUTOPHOM CaMOCTOSITEIbHOM paboOThl  CTYyICHTOB,
opnaneBatoimx  npodeccusimu  CIIO  TexHHUYeckoro  npodecCHOHATBHOTO
oOpa3oBaHMsI, NPEJACTABICH IIPUMEPHBIA IepeueHb pedepaToB (AOKIIAIO0B),
WHAUBUYAJIBHBIX ITPOEKTOB.

B rmporecce wm3ydeHHs] XHUMHUH BaXXHO (GOpMHPOBATH HHOOPMAIMOHHYIO
KOMIIETEHTHOCTh oOyuaromuxcs. [loatomy npu opranuszanmu CaMOCTOSITEIIbHOM
paboThl HEOOXOAWMO AaKIEHTUPOBaTh BHUMAaHHE OOyYaroOLIMXCsl HA IOHCKE
nHpopManMu B cCpeAcTBax maccMenua, MHTepHere, yuyeOHOM M cCIeUaTIbHON
JUTEepaType C  COOTBETCTBYIOIIMM  O(GOpMIJIICHHEM U  MOPEACTaBICHHUEM
pe3yJIbTaToOB.

N3yuenue oOiieoOpa3zoBaTeIbHON yUeOHONW NUCHUIIIIMHBI « XHUMMSD> 3aBEpIIAeTCsA
HoJABEAECHUEM UTOroB B popMe nuddepeHIInpOBaHHOTO 3aUeTa B paMKax
OPOMEXKYTOUYHOM aTTecTalluu CTyJIeHTOB B mnpoiecce ocsoeHus OIIOIT CITIO c
NOJIy4eHHUEM CpeJIHero obirero oopazosanusi (III1CC3).

1.2 Mecto yueOHON IMCUMIIJIMHBI B Y4eOHOM IJIaHe

VYueOHas aucuuIInHa « XUMUsS» ABIsgeTcs 00s3aTeIbHON U N3ydaeTcs B
obmeoOpazoBaTenbHOM 1ukIe yaeoHoro miana OITOIT CIIO (TITICC3).

1.3 Pe3yabTaThl 0CBOCHHUS Y4e€OHOM AUCHHMIIIMHBI

OcBoeHHE COAEpKaHHUsST YYEOHOM JUCHHUIUIHHBI «XHUMUsD», OOecneunBacT
JIOCTUKEHHUE CTYJICHTAMHU CJIEIYIOIINX Pe3yJibTaTOB:
JIUYHOCTHBIX:
JI1 9yBCTBO TrOPAOCTH W YBAXXCHHS K WCTOPUU U AOCTHXKEHHUSIM OTEYECTBEHHOM XMMHYECKOM
HayKH;
JI2 xumuyecku rpamMOTHOE TMOBEACHHE B MPO(ECCHOHATBLHOM NEATENIBHOCTH M B OBITY INpHU
oOpallleHnH ¢ XUMUYECKHMHU BellleCTBaMU, MaTeprajlaMu U MPOLIECCaMU;
JI3 roToBHOCTHh K MPOJOJDKEHHIO OOpa3oBaHHUS U TMOBBIIICHUS KBalu(UKAIUU B W30paHHON
npodeccuoHabHOM ESTENIbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIM XMMHYECKHX KOMIIETEHLUN
B 3TOM;
JI4 ymeHHe HCHOJB30BaTh JOCTHUKEHHUS COBPEMEHHOM XUMHUYECKOW HAyKH U XUMHUYECKHX
TEXHOJIOTUN 7S TIOBBIIICHUS] COOCTBEHHOTO HMHTEUIEKTYaJIbHOTO pPAa3BUTHS B BbIOpaHHOMN
npodeccruoHabHOM 1eATEIbHOCTH;
MeTanpeIMeTHbIX:
MII1 wucnonp30BaHuE pPAa3IMYHBIX BHUJOB TI03HABATENBHOM JIEATENHHOCTH U OCHOBHBIX
MHTEJUJIEKTYadbHBIX oOlepalnuii (MoCTaHOBKU 3adaud, (OpMYyIUPOBAHUSA THUIIOTE3, aHAIU3a U
CHUHTE3a, CpaBHEHUS, OOOOIIECHHs, CHCTEMAaTU3allid, BBISABICHUS MPUYNHHO-CIEACTBEHHBIX
CBsI3€H, MOMCKa aHaJIoroB, (OPMYIUPOBAHUS BBIBOJOB) JJIsl PEILIEHUS MOCTABIEHHOW 3ajauu,
MPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHUSA (HAOIIOACHMS, HAYYHOTO OJKCIEPUMEHTA) s
W3YYEHHUS Pa3IHYHBIX CTOPOH XMMHUYECKMX OOBEKTOB M IMPOILIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXO0IMMOCTh CTAIKUBAThHCS B IpodeccHoHanbHOu cdepe;
MII2 wucnonp30oBaHUE PA3TUYHBIX HCTOYHUKOB JJS TOMYYEHHMs] XUMUYECKOW HHOOpMAINY,
YMEHHE OLEHHUTb €€ JIOCTOBEPHOCTb JUIsl JOCTM)KEHHS XOPOIIMX  PE3yabTaToB B
npoeccuoHanbHOU cdepe;
npeJIMeTHbIX:
II1 chopmupoBaHHOCTH MPENCTaBICHUA O MECT€ XMMHH B COBPEMEHHOW HAay4yHOW KapTHHE
MUpa;
I12 monumanue ponu XUMUU B (HOpPMHpPOBAHHH KpYrozopa M (yHKIMOHAIHHOW TPaMOTHOCTH
YeJIOBEKa JUIsl peLIeHUs MPAKTUUECKHUX 3a/1a4;
I3 BrnaneHue OCHOBOMOJATAIOUIUMU XUMHUYECKUMU TOHSATUSMH, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU;
I14 yBepeHHOE NOJIb30BaHUE XUMUYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;
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IIS BiageHue OCHOBHBIMH METOJAMHM HAYYHOTO IIO3HAHMS, HCHOJIb3YEMbIMH B XUMHHU:
HaOJIr0IeHNEeM, OTTMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

I16 ymenue o6pabaTbIiBaTh, OOBSCHITH PE3YJIbTAThl POBEICHHBIX OIMBITOB U JIETIaTh BHIBOJIBL;

I17 roTOBHOCTH M CIIOCOOHOCTH NMPHUMEHSATH METOJbl MO3HAHUS TPH PEIICHUU MPAKTHYECKHX
3aza4;

I8 chopMupoBaHHOCTh YMEHHUS NaBaTh KOJIWYECTBEHHBIC OLIEHKUA W MPOU3BOAUTH PACUETHI TIO
XUMUYECKUM (POpMyJiaM U YpaBHEHUSM;

I19 BrnageHue npaBmiIaMyu TEXHUKU O€30MaCHOCTH MPU UCIOJIb30BAHUN XUMUYECKUX BEILIECTB;
110 chopmupoBaHHOCTH COOCTBEHHOW MO3HIIMU IO OTHOIICHHUIO K XMMHYECKOW WH(MOPMAINH,
II0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.



2.COJIEPXKAHUE YUYEBHOU JUCLUATIIMHBI

BBeneunue

Hayunbie w™MeTOAbl NO3HAHUSI BEUIECTB M XUMHYECKHUX sIBJIeHUU. Poib
OKCIIEPUMEHTA W TEOPUH B XUMHH. MOJICIUPOBAHUE XUMHUYECCKHUX ITPOIIECCOB.
3aagenne xuMum Tipu ocBoeHuu tmpodeccuin CIIO m cnemmanbpHocTer CIIO
TEXHUYISCKOTO Mpodmist IpodecCHOHAITEHOTO 00pa30BaHUS.

1. O6uas u HeopraHudeckass XUMHS

1.1 OcHo6Hble NOHAMUA U 3AKOHbL XUMUU

OcHoBHBbIEe NMOHATUA XMMHUM. BemectBo. AtoM. Mosnekyna. XUMHUYECKUMN
aneMeHT. Asutorpornius. Ilpocteie u ciokHbie BernectBa. KadecTBeHHBIM H
KOJIMYECTBEHHBI COCTaB BEMIECTB. XWUMHYECKHE 3HAaKu ©W  (QOpPMYJIBI.
OTHOCHUTEIbHBIE aTOMHAsI U MOJICKYJIsipHasi Macchl. KommyecTBO BemiecTna.

OcHoOBHBbIE€ 3aKOHbI XuMHH. CrexuomeTpusi. 3aKOH COXPaHEHUS MacCChl
BEIIIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa BEMIECTB MOJIEKYJISIPHOW CTPYKTYpPHI.
3akoH ABOraapo W CJIEACTBUS U3 HErO.

PacuerHbple 3a/laud Ha HAaXO0XJICHUE OTHOCHUTEIIBHOW MOJIEKYJISIPHOM MAaccChl,
onpeJieJIeHne MacCOBOM JIOJTM XUMHUYECKUX DJIEMEHTOB B CJIOKHOM BEIIECTBE.

emoncmpauuu

Mogaenu aTOMOB XUMHUYECKUX DJIE€MEHTOB.

Mopenu MOJIEKYJd HOPOCTBIX M CIHOXHBIX BeEIIEeCTB (ILIApOCTEpP>KHEBbIE U
Crroapta— bpurneba).

Komnekuust mpocThIX U CIOKHBIX

BemlecTB. HekoTopeie BeliecTBa

koauyectBoM 1 monb. Monens

MOJISIPHOTO 00beMa razoB. AJLIIOTPOITHS

dbocdopa, kucinopomaa, onosa.

Ilpogunvnsvie u npogheccuonanvno 3nHauumvie  IJICMEHMbL  COOEPHCAHUAL.
AsmtotporiHble MojHMdHUKAIMKU yriepoaa (ammMas, rpadurt), Kuciopoaa (KHCIOpOo,
030H), onoBa (cepoe u Oenoe oJ0BO). IloHSTHE O XMMHYECKOW TEXHOJIOTHH,
OUOTEXHOJIOTUU U HAHOTEXHOJIOTUH.

1.2  Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema xuMudeckux snemenmos /.
U. Menoeneesa u cmpoenue amoma

Iepuoagnueckuii 3axkon J{. U. MenagesneeBa. Otkpoitue /. 1. MenaeneeBbiM
Ilepuoauueckoro 3akonHa. Ilepmoanueckuii 3akoH B ¢opmynupoBke J[. U.
Menneneena.

Ilepuonnueckas  Tabnuma  XUMHYECKUX  DJIIEMEHTOB —  Tpaduueckoe
oTOOpakeHHe NnepuoauvYeckoro 3akoHa. CTpyKTypa OEepUOAUYECKON TaOIIUIIbI:
epruobl (Majible U OOJbIlINE), TPYIIILI (TJIaBHAsI U ITOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /. U. Menoeneeea. Atom —
ciokHasi yactdia. Sapo (IpOTOHBI M HEUTPOHBI) M JJIEKTPOHHAsT 000J0YKa.
M3otombl. CTpoeHHE DJISKTPOHHBIX OOOJIOYEK AaTOMOB JJIEMEHTOB MallbIX
nepuogoB. OCOOEHHOCTHU CTPOCHHUS DJIEKTPOHHBIX OOOJIOYEK aTOMOB J3JIEMEHTOB
OOJIBIINX MEepHOJOB (MEPEXOIHBIX dJIEMEHTOB). [ToHATHE 006 OpOuTaNsIX. S-, p- U
d-opb6urtanu. DIEeKTPOHHBIE KOHPUTYPAIIMH aTOMOB XUMHYECKHUX DJICMEHTOB.

CoBpemenHass  (QopmynupoBka  llepuoauyeckoro  3aKoHa. 3HaueHue
ITepuonnueckoro 3akoHa u llepuoamdeckoil CHUCTEMBI XUMUYECKUX JJIEMEHTOB
J. 1. MenneneeBa JUiss pa3BUTHUS HAyKd U TOHUMAHUS XUMHUYECKOW KapTHUHBI
MHUpa.

HHdemoncmpauuu



Paznuunbie popmbr Ileprnoamdeckoil CUCTEMBI XUMHYECKUX SJIEeMEHTOB [I.
. Menneneena.

Jnaamudeckue Tabauibl 1151 MoaeaupoBaHust [lepruoamnyeckoi CUCTEMBI.

DJiekTpu3anus TeJ U UX B3aUMOJEHCTBUE.

Jlabopamopnuslit onvim

MopenupoBanue nocrpoenus Ilepumonmaeckoit TabauIIbl XUMHYECKUX

3JIEMEHTOB.

Ilpogpunvnvie u npogpeccuonanivno 3nauumvie 31eMEHMbL COOCPHCAHUSA.
PamnoaktuBHOCTE. Mcniosib30BaHnEe paJjiOAKTUBHBIX U30TOIIOB B TEXHUYECKUX
neysix. PEeHTreHOBCKOE M3JIydeHHE M €ro HCHOJIB30BaHWE B TEXHHUKE U
MenuuuHe. MoaeanpoBaHUE KakK METOJ IMPOTrHO3UPOBAHUS CHUTyallUu Ha
IPOU3BOJICTBE.

1.3 Cmpoenue sewecmsa

HNonnan xumMuueckasi cBsi3b. KaTuoHbl, ux oOpa3oBaHHME H3 aTOMOB B
pe3yJbTaTe Ipolecca OKHUCIJIEHUs. AHHOHBI, UX OOpa3zoBaHME W3 aTOMOB B
pe3yibTaTe 1mpolecca BoOccTaHOBJIEHUs. HMOHHasi CBsI3b KaK CBSI3b MEXKIY
KaTUOHaAMU W AaHHOHAMH 3a CYET DJJIEKTPOCTATUUYECKOTO ITPUTSIKEHUSI.
Krnaccudukanuss MOHOB: MO COCTaBy, 3HaAKy 3apsja, HaJIUYUIO TUAPATHOU
o0onouku. MoHHBIE KpUCTAIUTHYECKHE perieTKku. CBOWCTBA BEIISCTB C MOHHBIM
THUTIOM KPHUCTAJUTUYECKON PEIIETKH.

KoBajieHTHast xuMu4yeckKasi cBfi3b. MexaHU3M 0Opa3oBaHUsI KOBAJIEHTHOM
cBsi3u  (OOMEHHBIM HW  JOHOPHO-AKIIENTOPHBIN). DJIEKTPOOTPUIATEITHBHOCTD.
KoBasieHTHBIE TIOJIsIpHAsA U HENOJIsIpHAs CBA3W. KpaTHOCTh KOBAJEHTHOM CBSI3H.
MonexkynsspHble M aTOMHBIE KpHUCTaJUIM4YeCKue penieTtku. CBONMCTBa BEUIECTB C
MOJICKYJIIPHBIMA U aTOMHBIMH KPHUCTAIUTMYECKUMHU PEIISTKAMM.

Mertauindeckasi CcBsi3b. MeTayumndeckass KpUCTAJUIMYECKasl pelieTtka ¢
MeTaJJINYeCKasi XUMH4YecKas CBsA3b. PU3NUYECKUEe CBOMCTBA METAJLJIOB.

ArperarHbie COCTOSIHMSI BeIIECTB M BOAOPOJAHAA CBA3b. TBEpaoe, )KUAKOE U
razoo0pas3Hoe coctosiHusl BemlecTB. Ilepexon BemiecTBa M3 OAHOIO arperaTHOroO
COCTOsIHUSA B Apyroe. Bogopoanas cBs3b.

Yucrbie BemecrBa U cMmecHu. [lonsarue o cmecu BemecTtB. ['omoreHHsie u
rereporeHuble cMecu. CoctaB cMecel: 0ObeMHass 1 MaccoBasi JOJIU KOMIOHEHTOB
CMECH, MaccoBasi JOJIsI HPUMECEM.

JducnepcHblie cucreMbl. [lonstune o aucnepcHoi cucreme. JlucriepcHas ¢dasza u
nucriepcuoHHast cpena. Kiaccudukanuss aucnepcHbslx cucteM. [lousitue o
KOJUIOMJHBIX CHCTEMAaX.

emoncmpauuu

Mojesp KpUCTAIUINYECKOM PEeNIETKH XJIOpHIa HaTPUs.

OO0Opa31bl MUHEPAJIOB C HOHHOW KPHUCTAJUIMYESCKON PEINETKOM: KaJIbIIHUTa,

rajura.

Mopaenu KpHUCTaJLIMYECKUX PEIIEeTOK «CyXOoro jipaa» (Wid Hojaa), ainmasa,
rpaduTa (WM KBapia).

ITpuGopsl HA KUAKUX KpUCTAJLIaX.

OOpas3upl  pa3jIMYHBIX  JUCHEPCHBIX  CHUCTEM: OMYJIbCUH, CYCIIEH3UH,
a’poO30JICH, TeJIe U 30JICH.

Koarymsiums.

CuHepesuc.

Dddext Tunpas.

JlabopamopHvie onvimbol

IIpuroroBnenue cycrieH3uu kKapOoHaTa KalabllUs B

Boze. llonydyenue sMyJjIbCUHM MOTOPHOTO Macia.

O3HaKOMJIEHHE CO CBOMCTBaMM HUCIIEPCHBIX

CHUCTEM.

Ilpogpunwvnvie u npogeccuonanono 3HauuMvle ITEMEHMBL COOEPIHCAHUSL.
IHonsspHOCTH CBSI3U W MNOJSAPHOCTH MoJiekynbl. Konnencanusi. TekydecTs.
Bosronka. Kpucrammuzanusa. CyOnumanusa U aecyonmumanus. AHOMAJIUHU
(puzugeckux cBoiicTB BoAbl. JKuakue Kpuctauibl. MUHEpaIbl U TOPHBIE TTIOPOALI
KaK IPUPOIHBIE CMECH. DMYJIbCUU U CYCHEH3UH. 30U (B TOM YHUCJIE a3PO30JIH) U
reau. Koarymsius. CuHepesuc.



1.4  Booa. Pacmeopbl. Dnekmponumuueckas Ouccoyuayus

Boaa. PacrBopsbl. PacTrBopenue. Bona kak pacrBopurenb. PacTtBopumocTs
BELIIECTB. Hacepiiennsie, HEHAaCBIIIICHHBIE, MEPECHIIIEHHBIE  PacTBOPHI.
3aBUCUMOCTh pPAacTBOPHMOCTU Ta30B, JKUJAKOCTEH UM TBEPJABIX BEIIECTB OT
pa3Iu4YHbBIX (AKTOPOB.

MaccoBast 10J1s1 paCTBOPEHHOI'O BEIIECTBA.

DJIeKTPOJIUTHYECKA  AUCCOUMALUS.  ODJEKTPOJIUTBI M HEDJIEKTPOUTHI.
DJIEKTPOJIMTHYECKAsT JUccolManysl. MeXxaHUu3Mbl AJIEKTPOJIMTHYECKON JMCCOLMAUN
JUIS BEILIECTB C Pa3IUYHBIMH THUIIAMHU XHUMUYECKOW CBs3U. | HWapaTupoBaHHBIE U
HETruJIpaTUPOBaHHbIE MOHBI. CTENeHb 3JIEKTPOIUTUYECKON aucconmanui. CUibHbIE
U cjadple AJIeKTPoJUThl. (OCHOBHBIE IIOJOXKEHUSI TEOPHUMU DJIIEKTPOJIUTHUYECKON
quccouuanuy. Kuciorsl, OCHOBaHUSI U COJIM KaK 3JIEKTPOJIUTHI.

Hdemoncmpauuu

PactBOpuMOCTH BelliecTB B BOJE.

CoOupanue ra3oB METOJIOM BBITECHEHUS BO/bI.

PacTtBOpEeHHE B BOJIE CEpHOM KHUCIOTBI U COJIEN

amMoHus. O6pa3ibl KPUCTAJLIOTHIPATOB.

N3roroBieHue TUIICOBOU IMOBSI3KH.

HcnbiTanue pacTBOPOB AJIEKTPOJIUTOB U HERJIEKTPOJIMTOB Ha IIPEAMET

JIMCCOLIMAIUU. 3aBUCUMOCTh CTEHNEHHU 3JIEKTPOJIUTHUYECKON AUCCOLMALNN

YKCYCHOM KHCJIOTBI OT padaBJICHHS pacTBOpa.

JIBH>KeHWe OKpalleHHbIX MOHOB B JIEKTPUUECKOM IIOJIE.

IIpuroroBieHne XECTKOU BOAbI U YCTPAHEHHUE €€ KECTKOCTH.

HNoHuTHI.

OOpa31pl MUHEpAJIbHBIX BOJ Pa3IMYHOTO Ha3HAYECHMS.

Ilpakmuueckoe 3anamue

IIpuroroBieHne pacTtBopa 3aJJaHHOW KOHIIEHTpAaIllHuU.

Ilpogpunvnvie u npogheccuonanvno 3nauumvie I1emMeHmMbl COOEPHCAHUAL.
PacTtBOopenmne kak (pU3UKO-XHMHUYCCKUM Tiporiecc. TermoBeie 3 PEKThI mmpu
pactBopenuun. Kpucramutorngparel. PemnieHne 3agad Ha MacCOBYHO JIOJIEO
pacTBOpeHHOTO BemiecTBa. IIpumMeHeHne BOJABI B TEXHHUYECKHX HESIX.
JKecTKoCTh BOZIBI M CITIOCOOKBI €€ yCTpaHeHUs1. MUuHepajIibHbIE BOIbI.

1.5 Knaccudukaumsi HeopraHM4YeCKuUxX COeAMHEHNU U UX CBOMCTBA

Kuciaorsl 1 ux cBoiicrBa. KHCIIOTBI Kak 3JIEKTPOJMUTHI, UX KJIaCCUDUKAIH S
O pa3jIuYHbIM IIpHU3HAKaM. XHMHUYECKUE CBOWMCTBA KHCJIOT B CBETE TEOPHUHU
AJICKTPOJIUTHYECKOMU JUCCOITHAIIHH. Ocobennocru B3aUMO JIEHUCTBHUS
KOHIIEHTPUPOBAHHOW CEpHOM M a30THOU KHUCIOT ¢ MeTauiamu. (OCHOBHBIE
CITOCOOBI MOJTYUYEHUSI KHUCIIOTHI.

OcHoBaHusl M UX cBoiicTBa. OCHOBaHUS KaK DJICKTPOJIMTHI, UX KiIacCH(MUKAIIUS
IO pa3-npu3HakaM. XHMHUYECKUE CBOMCTBAa OCHOBAHMH B CBETE€ TEOPUHU
JICKTPOJIMTHUYECKON  auccouanuu. Pa3jiokeHue HepacTBOPUMBIX B BOJE
ocHoBaHUI. OCHOBHBIE CHOCOOBI TTIOJIyY€HUsI OCHOBaHUU.

Coumn m ux cBolicrBa. Coau kak ajekTposiuThl. CoJM CpeaHue, KUCIbIE U
OCHOBHBbIEC. XHWMHYECKHUE CBOMCTBA COJIEM B CBETEC TEOPHUH DIJICKTPOJIUTUUECKOM
nucconuannu. CriocoObl MOTy4YeHusT COJIeH.

I'mpponuz coieii.

Oxcuabl u ux cBoiicTtBa. Coseo0Opa3yrolire U HecoJIeoOpa3yolue OKCH/IbI.
OcHoBHBIE, aM(OTEpPHBIE U KHUCIOTHBIE OKCUBI. 3aBUCUMOCTh XapaKTepa OKCHa
OT CTEIMEeHW OKUCICHHUsI O0O0pa3yrollero ero Meramia. XHMHYECKHE CBOWCTBa
okcuaoB. llomydyenue oKCHIOB.

Hemoncmpayuu

BzaunmopericTtBre a30THOM M KOHLIEHTPUPOBAHHOU CEPHOM KHCIOT C

MmeTtatamu. ['openne pocdopa u pacTBopeHHE NPOAYKTa TOPEHUS B BOJIC.

ITonyuyenue u cBoiictBa am(pOTEPHOTO THIAPOKCHUIA.

HeoOpatumebiii rugponn3 kapOuga KajabIIUsl.

OOpaTuMbIii TUAPOIIN3 COJIEW Pa3TMIHOrO THIIA.

Jabopamopnuble onvimol
HWcnbiTanue pacTBOPOB KUCIOT MHAUKATOPAMHU.
B3aumopeiicTBue MeTajllioB C KUCJIOTaMHU.
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BzanmopenicTBre KHUCIOT C OKCUAaMH METAJJIOB.

BzanmopencTBre KUCIOT C OCHOBAHUSIMU.

BzanmopencTBre KUCIOT C COJISIMM.

HcneiTanue pacTBOpoOB 1IeI04YEeH

HWHAUKaTopaMu. Bzaumonencreue menoden ¢

cosisiMU. PasiiokeHue HepacTBOPHUMBIX

OCHOBaHMI. Bzanmogencreue cojieum ¢

MeTajulaMu. B3aumoaeiicrBue cosen apyr ¢

Apyrom. I'maposn3 coyied pa3judHoOro THIIA.

Ilpogunvnvie u npogeccuonaibno 3HaUUMbBIE ITIEMEHMBL COOEPIHCAHUAL.
IlpaBuiia pa3zOaBiIeHHSI CEpPHOM KHCIOTHI. Mcroiib30BaHUE CEPHOM KHCIOTHI B
IIPOMBIINIJIICHHOCTH. EI{KI/IG oIej1049M, UX HMCIIOJIb30BaHHMC B IMPOMBIIIJICHHOCTH.
I"ammrenas m HerarmcHas HU3BCCTb, UX INPHUMCHCHHUC B CTPOHUTCIILCTBC. IT'mmc m
ajedacTp, TUTICOBaHUE.

IHonsatue o pH pacrBopa. Kucinornas, menodHas, HEUTpajlbHas cpeaa

pacTBOpPOB.

1.6 Xumuueckue peaxyuu

Kiuaaccupuxkauus XMMHUYECKHUX PeaKI M. Peakniuu coeIuHEHUS,
paznokeHwus, 3amemnieHusi, oobmena. Karamutuueckue peaknuu. OOpaTrumbie U
HeoOpaTuMbIe peaknmu. I"'oMorennrie u reTepOTreHHbIE peaknuu.

DK30TepMHUYECKHME UM  DHJAOTEpMHYECKHE  peakuuu. TeroBoit  »ddext
XAMHWYECKUX peaknuu. TepMOXUMHYECKHE YpPaBHEHUS.

OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CrTeneHb OKHCIICHUS.
Okucnautenb W BOCCTaHOBJeHUE. BoccraHoBuTenb U OKHCIEHHE. Merton
SJEKTPOHHOTrO  OGamaHca JJIsI  COCTaBJIEHHUSI  YpPaBHEHUNW  OKHUCIUTEJIBHO-
BOCCTAHOBUTEIIbHBIX pPEaKIUH.

CkopocTb XUuMHUYeCKHX peakuuii. [IoHsATHE O CKOPOCTH XMMUYECKHUX PEAKIIHIA.
3aBHUCUMOCTH CKOPOCTH XUMUYECKUX PEaKIHil OT Pa3IUuYHbIX (PAKTOPOB: MIPUPOIBI
pearupyronmx BEIIECTB, MWX KOHLEHTpAaluH, TEMIOEpaTypbl, I[OBEPXHOCTH
CONPUKOCHOBEHHUS U UCIOJIB30BAHUS KaTalln3aTOPOB.

Oo0paTuMoOCTh XMMHUUYECKHUX peakiuii. OO0paTtuMbie 1 HEOOpaTUMBbIE PEAKITHH.
XUMHUYECKOE PaBHOBECHUE U CIIOCOOBI €r0 CMEIIEHUSI.

emoncmpauuu

I[Ipumepsl HEOOpPATUMBIX peaKlui, UIYHIUX ¢ 0Opa30BaHUEM OCaJKa, ra3a HUiu

BOJbI. 3aBUCUMOCTh CKOPOCTHU PEAKLUU OT HNPUPOJbl PEArUPYIOLINX BEIIECTB.

B3aumoneiicTBrue pacTBOPOB CEpPHOM KHCIOTHI C pacTBOpaMu THOCYJb(dara

HaTpus pas-

JIMYHOM KOHLEHTPALlUU U TeEMIIEpPaTyphbl.

Moienb KUIISAIIEroO CII0s1.

3aBHCHUMOCTbh CKOPOCTH XHMHYECKOW peakLyy OT IPUCYTCTBHUS KaTajau3aTropa Ha
OpUMEPE PA3JIOKEHUSI MEPOKCHA BOJAOPOAA C IIOMOIIBIO JUOKCHJIAa MapraHiia Hu
KaTaJiasbl.

Mogenb 351eKTposm3epa.

Mojienb 3JIeKTPOJIM3HOM BaHHBI JIJIS1 HOJYUYCHUS AJITFOMUHUS.

Moienb KOJIOHHBI CUHTE3a aMMHUaKa.

Jabopamopnvle onvimol

Peaknus 3amMenieHust MeIM K€JI€30M B pacTBOPE MEIHOTO

Kyrnopoca. Peakuuu, uayime ¢ oopa3zoBaHueM ocajka, raza

WU BOJBI.

3aBHCUMOCTb CKOPOCTH B3aMMOJEHCTBUS COJISTHOM KHCJIOTBI C METaAJUIaMH OT
UX TPUPOIBI.

3aBHCUMOCTh CKOPOCTH B3aMMOJEWUCTBHUS IIMHKA C COJIIHOW KHCJIOTOU OT €€
KOHIIEHTpPaIUH.

3aBUCHUMOCTh CKOpOCTH B3aumoneicrBust okcuaa meau (1) ¢ cepnoii kucnoroi
OT TEMIIEpaTypBHl.

Ilpogpunvnvie u npogpeccuonanvno 3Hauumvie 31eMEHMbL COOEPIHCAHUSA.
ITonsitne 00 »iaeKTposimM3e. DJIEKTPOJHU3 PACIUIAaBOB. DJIEKTPOJMU3 PACTBOPOB.
DJNEKTPOJIUTHYECKOE TMOJIydyeHue anromMuHusi. Ilpakrnueckoe mnpHUMEHEHHE
ajekTpoiauia. 'anpBanomactuka. ['aneBanocrerusi. PadpuHupoBanue 1IBETHBIX
METAaJIJIOB.
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Karamu3. I'omMoreHnble M TreTepoOreHHble Karajau3aTopbl. IIpomMoOTOpEI.
Karanutunueckue siapl. UHTrUOUTOPHI.
IIpousBoaCcTBO amMMHaKka: CbIpbe, arnraparypa, Hay4YHbI€ IIPUHIIUIIbI.

1.7 MeTtannbl U HEMETaAAbI

Mertanabl. OCOOGEHHOCTH CTPOEHUS AaTOMOB U KpucTaioB. dusznueckue
cBolictBa MmertaiuioB. Kilaccudukanuss MeTajuioB II0 pPa3jIMYHBIM HPU3HAKAM.
XUMHUUYECKHE CBOWCTBA METAJJIOB. OJEKTPOXMMHUYECKUM psAa  HaNpsHKEHUN
MeTaJuI0B. MeTraiioTepMus.

OOmme cnocoObl mnoaydeHHuss MeTtauioB. IloHsaTne o© MeTamrypruu.
IIupomeraiityprusi, THAPOMETAJLUIYPrus U 3JekrpomMerauryprusi. CruiaBbl
YepHBIC U [IBETHBHIE.

Hemeranasbl. OcobGeHHocTH cTpoeHUss aroMoB. Hemeramnbsl — 1pocTbie
BEIIECTBA. 3aBUCUMOCTh CBOMCTB raJIOT€HOB OT MX IOJIOXKEHHUSI B MEPUOIUYECKOMN
cucreMe. OKHUCIUTENIbHbBIE M BOCCTAHOBMUTEJIbHBIE CBOMCTBA HEMETAJUIOB B
3aBHCUMOCTHU OT UX IIOJIOKEHUS B PSAAY DJIEKTPOOTPULATEIBHOCTH.

Hemoncmpauuu

Komnekmuss MeTalioB.

B3anmogeiicTBue MeTauioB ¢ HeMeTauiaMu (PKejie3a, IMUHKA U aJlIOMUHUS C
cepoi, alIFOMHHHS C HOJIOM, CYpbMBI C XJIOPOM, TOPEHHUE Keje3a B XJIope).

I'openue meransos.

AJIFOMAHOTEPMMUSI.

Konnekmust HemertayuioB. ['openue HemeraioB (cepwl, ¢ocdopa, yras).
BriTecHeHne MeHee akKTHUBHBIX TaJIOTEHOB M3 pPacTBOPOB HX cojied Oosiee
AKTUBHBIMHU TaJIOTCHAMH.

Mogenbs MNpPOMBIIUIEHHOW YCTAaHOBKHM [JIi MNPOM3BOJICTBA CEPHOM KHUCIIOTHI.
Mogensr meunm s OOXKUra W3BECTHsKA. KOJUIEKIIUM TIPOAYKIUH CHIIMKATHOU
OpoMBINIDICHHOCTH (cTekia, dapdopa, dasHca, IIeMeHTa pa3IMdHBIX MapoOK U
ap.).

Jlabopamopnsie onvimoi

3akajika U OTIIYCK CTaJIu.

O3HaKOMJIEHHE CO CTPYKTypaMH CEpPOro U Oenoro 4dyryHa.

PacnoznaBanue pyJ xenesa.

Ilpaxkmuueckue 3auamus

Ilonmyuyenue, coOupaHnue U pacrio3HaBaHHE I'a30B.

Pemienue skcriepuMeHTalbHBIX 3a/1a4.

Ilpogunvnsvie u npogheccuonanibHo 3HauuMvle I1EMEHMbL COOEPIHCAHUAL.
Koppo3usi MeTamioB: XUMHYECKasi M DJJIEKTPOXUMHYECKass. 3aBUCUMOCTH
CKOPOCTH KOPPO3UH OT YCIOBUM oOKpyxkarouleii cpenabl. Kiaccudukaus
KOPPO3UH METAJUIOB MO pa3iauyHbIM HNpu3HakaMm. CriocoObl 3alIUThl METALJIOB
OT KOPPO3HHU.

IIpouzBoaCTBO YyryHa U CTaJIU.

ITonyuenue HeMeTayyioB (PAKIMOHHOW TMEPEroHKOMW JKHUJIKOrO BO3IyXa U
AIEKTPOJIU30M PACTBOPOB HUJIM PACIJIABOB AJICKTPOJIUTOB.

CunukaTtHasi IPOMBINUICHHOCTh. [IpOU3BOJICTBO CEpHONM KUCIOTHI.

2. Opranuyeckas XuMust

2.1 OcHoBHble NOHAMUSL OP2AHUYECKOU XUMUU U MeopuUst CMpOeHUsl OP2aAHUYeCKUX
CcOeoOuHeHUU

IIpeamer opranudyeckom xumMuu. IIpupoaHsle, HUCKYCCTBEHHBIE WU
CUHTETUYECKHE OpraHudeckue BemecTtBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C
HEOPTraHUYECKUMU.

BaneHTHOCTE. XMMHYECKOE CTPOCHME KaK IIOPANOK COCAMHEHUsS aroOMOB B
MOJIEKYJIBI 110 B&JIECHTHOCTH.

Teopusi crpoeHnsi opranndeckux coeauHeHu A. M. ByriaepoBa. OcHOBHbIE
MOJIOKEHUsSI TEOPUU XUMHYECKOro crpoeHus. M3omepus u nzomepnsl. XUMHUUYECKUE
(bopMyJIBI 1 MOJIEIIM MOJIEKYJ B OPraHUYECKONH XHWMHH.
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Kanaccupukanusa opraHumyeckux BemecTB. Kitaccudukanms BemecTtB o
CTPOCHHMIO YIJICPOJHOrO CKeJieTa W HAIWYWI0 (YHKIHOHAIBHBIX TPYIII.
I'omonoru u romosnorusi. Hauana nomenkinatypsr IUPAC.

Knaccupuxkanus peakuuu B OpPraHu4YecKou XMMHUH. Peaknun
OPUCOEAUHEHUsT (TUAPUPOBAHHUS, TaJIOT€HUPOBAHUS, TI'MAPOTAJIOr€HUPOBaHUS,
ruaparanum). Peakuuu OTIIEIUVICHUS (nerunpupoBaHus,
JIETUJIpOrajiIoreHUpoBanusi, JjAerujaparanuu). Peakuuu 3amenienus. Peakuuwm
U30MEPU3ALINH.

HHemoncmpauuu

Mopaenn MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIUHEHUM.
KauectBeHHOE oOOHapy)xeHue yriepoja, BOJOpOJia U XJiopa B MOJIEKyJax
OpPraHuYeCKUX COCAUHECHMUIA.

Jlabopamopnsiit onvim

N3rorosieHue mMojienen MOJIEKYJ OpPraHUYECKHUX BEIIECTB.

Ilpogunvnuvie u npogheccuonaibHo 3HAUUMbBIE ITIEMEHMBL COOECPIHCAHUA.
IlonsitTue o cybGcTpare M peareHTe. Peaknnyi OKHMCIIEHUsSI U BOCCTaHOBJICHUS
opraHndeckux BemecTB. CpaBHeHHE KjilaccU(UKAIMM COEJIWMHEHUH U
KJaccu(UKalliyi peakiuii B HEOPraHUYECKONW 1 OPraHUYE€CKON XHUMHUHU.

2.2  YreBoaopoAbl U UX MPUPOAHbIE UCTOYHUKU

AJkaHbl. AJIKaHbI: TOMOJIOTMYECKUU psiJi, H30MEpUsT W HOMEHKJATypa
aJKaHOB. XHWMHYECKHE CBOMCTBAa ajlKaHOB (MeTaHa, »JTaHA): TOpPEHUE,
3aMelleHre, pasjloXKeHue, aerufipupoBaHue. [IpumeHeHue ankaHOB Ha OCHOBE
CBOMCTB.

AJIKeHBI. OTUIEH, €ero MOJTy4YEeHHUE (nerunpupoBaHUEM 3TaHa,
JenojiMMepr3anuel  TMoJiMdTHiIeHa). ['omMomoruyueckuil  psiji,  U30Mepus,
HOMEHKJIaTypa  QJIKEHOB. XHMMHWYECKHE  CBOMCTBA  DTHJICHA: ropeHue,

KadyeCTBEHHbIE peaknuu (oOecrBedynBaHWe OpOMHOM BOABI HW  pacTBOpa
MepMaHraHaTa Kajius), THIpaTalus, nojJduMepusamnus. [IpuMeHeHHe I>TUJIeHa
HAa OCHOBE CBOMCTB.

JAuenbl M kKayuyku. [loHsTMe O JauMeHax Kak YIJIEBOJOpPOJax C JABYyMS
BOUHBIMHU CBs3sAsMU. CONpPsDKEHHBIC NUEHBI. XUMHUYECKUE CBOWCTBA OyTagueHa-
1,3 wm wu3ompena: oOeciBeYWBaHWUE OpPOMHOW BOJBI W MOJUMEpPHU3AIIUS B
Kaydykd. HartypanbHblil 1 CHHTETHYECKHE KayuyKu. Pe3uHa.

AJIKMHBI. AneTuwieH. XHMHYECKHE CBOMCTBA  alleTWJIEHA. TOpEHUe,
obecuBeunBanue OpOMHOM  BOJABI, TMPUCOCAWUHEHUNW  XJIOPOBOAOpPOJA U
ruaparauusi. IlpumeHenue aretuseHa Ha OCHOBE CBOUMCTB. MexkiaccoBast
U30MEpHUs C alIKaJueHaMU.

Apenbl. ben3on. Xwumuueckue CBOWCTBa O€H30J1a: TOpPEHHE, PEaKIIuHU
3aMmenleHus: (rajoreHupoBaHue, HuTpoBanue). [Ipumenenue OeH30j1a Ha OCHOBE
CBOMCTB.

IIpupoanbie MCTOYHMKH YyrjeBojaopoaoB. Ilpuponnbsiii r1a3: cocras,
IMPUMEHEHHE B Ka- YeCTBE TONJIMBA.

Hedts. CocraB u nepepaborka HedTu. [leperonka nedptu. HedprenpoayKThl.

emoncmpauyuu

I'openue meTtaHa, >TUJIeHA, alleTUJICHA.

OtHollleHHME MeTaHa, »JTHJIeHa, aleTuJieHa u OeH30jla K pacTBOpaM
IepMaHraHaTa Kajausi 1 OpOMHOM BOJIC.

Ilonmyuyenue »TuieHa peakuued Jeruaparaluu 2>TaHOoJIA, aleTujieHa —
TUAPOIU30M KapOusa KaiablIus.

PaznoxxeHnne kaydyka IIpU Harpe€BaHWUU, HUCIBITAHHUE MOPOJYKTOB Pa3JIOKEHUS
Ha HENpPEeAeIbHOCTb.

Komnekmnus obpasmnoB HedpTu u HedTennpoaykToB. Konnexkuus «KameHHBIHN
YroJib U NPOAYKIIMSI KOKCOXUMHYECKOTO MPOU3BOICTBAY.

Jabopamopnble onvimol

O3HaKOMJIEHHE C KOJIJICKIIUEH 00pa3noB HePTHU 1 TPOAYKTOB ee mepepaboTKU.

O3HaKOMJIEHHE C KOJJICKIIUEH Kay4YyKOB U 0Opa3liaMu U3JICITUI U3 PE3UHBI.

IIpogunvnvie u npogpeccuonanvno 3nauumvie 31eMeHmMbl

cooeporcanusa. Ilpasuno B.B. MapkosHukoBa. Kinaccudukanus u

HazHaueHHe KaydykoB. Kimaccudukanus u Ha3HaUeHHUE pe3uH. ByikaHnuzanus

Kay4dyKa.
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I[Monyyenue auneTujieHa IHUPOJIM30M MeETaHa W KapOUIHBIM CHOCOOOM.
Peakuuss  moauMepu3zanuu — BUHWIXJIOpHAA. [lOJTMBUHMIXIIOPUZA W €rO0
npuMeHeHue. Tpumepusanus aleTuieHa B OSH30II.

IMonstme 00 »KcTpakmuu. BoccranoBnenne HHUTpPOOEH30JIa B aHWJIWH.
TI'omonoruueckunii psig apenoB. Tomyos. HutpoBanue tonyosna. Tporui.

OcHOBHBIE HAIIPaBJICHUSI MPOMBIIIUICHHON NepepadOoTKH ITPUPOTHOTO

ra3a. [lonytHeiii HedTAHOM Ta3, ero mepepadoTKa.

IIporiecchl OPOMBINUICHHOW TIepepabOTKM He(PTHU: KPEKHHT, PUGOPMHHT.
OKTaHOBOE YHCIIO OCH3WHOB U [ETAHOBOE YHCJIO JU3EIIBHOTO TOIUIMBA.

KokcoxnmMmuaeckoe MpOU3BOJICTBO U €ro IPOJTyKIIHSI.

2.3 Kucnopoocooepocaujue opeanuyeckue coeOuHeHUsl

Cnuprsl. [lonyuyeHue 3TaHosia OpOKEHUEM TJIIOKO3bl U TUApaTalueil 3TUIeHa.
I'mppoxkcunbHast rpynna kak ¢yHKUHOHalbHasA. IloHATHE O TIpeaenbHBIX
ONHOATOMHBIX CIIMPTaX. XMMHYECKHE CBONCTBA DTAHOJA. B3aUMOJICHCTBHUE C
HaTpueMm, oOpa3oBaHHUE TPOCTHIX U

CIIOKHBIX 2(UPOB, OKUCICHUE B alibJieTu]. [IpuMeHeHue sTaHOJa HAa OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 TTOCJICACTBUS JIJIsI OpraHu3Ma 4YejioBeKa U
OpeaymnpexIeHUE.

I'munepun Kak mOpeacTaBUTENIb MHOTOATOMHBIX cnupToB. KadecTBeHHas
peakIiiisi Ha MHOTOATOMHBIE CIUPTHI. [[puMeHeHne riaunepuHa.

®enos. Puznueckne U XUMHUYECKHE cBoicTBa ¢deHosa. BzanmMHoe BiusiHUE
aTOMOB B MOJIEKyJie (eHosia: B3aMMOJICHCTBHE C THAPOKCHUJIOM HATPUSI U
a30THOM kucioToi. Ilpumenenue ¢eHosia Ha OCHOBE CBOMCTB.

Aabaeruabl. Iloustme 00 anpaermpgax. AJpAerujaHasi TpyImma  Kak
¢pynkumonanpHass.  Dopmanpaerus U €ro CBOMCTBA: OKUCJICHHUE B
COOTBETCTBYIOIIIYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COOTBETCTBYIOIIUNW CHHUPT.
Ilonmy4deHue anpaerugoB OKHCIEHHUEM COOTBETCTBYIOIIUX cOnUpTOB. [IpumMenenue
bopmanbaeruaa Ha OCHOBE €ro CBOMCTB.

KapoonoBble kucjaorThl. [Torstue o kapOoHOBBIX KucoTax. KapOokcuibHas
rpymnma  Kak (pyHKuIMOHaNBHAS. I'omonornuecknit pAn OpeaenbHbIX
OTHOOCHOBHBIX  KapOOHOBBIX KHCJIOT. Ilomydenume KkapOOHOBBIX  KHCIOT
OKHCJICHUEM aJIbJICTHA0B. XUMHUYECKHE CBOWCTBA YKCYCHOM KHCJIOTBHI: OOIIue
CBOIMCTBAa C MHUHEpAIbHBIMH KHUCJIOTaMH U peakius srepudukanuu. [Ipumenenue
YKCYCHOU KHCJIOTBI Ha OCHOBE CBOMCTB. BrIcHine >KHpHBIE KUCIOTHI HA IpUMEpPE
HNaJIbMUTUHOBOU U CTEAPUHOBOM.

Caoxkable 3pupbl U Kupbl. [lodydeHue CIIOKHBIX 3(PUPOB peakimei
stepudukau. CioxxHbIe 3PUpPHI B IpUPOAE, UX 3HadYeHUe. [IpruMeHeHne CloKHbIX
3(UPOB HA OCHOBE CBOMCTB.

Kups1 kak ciosxkubie 3¢pupbl. Kimaccudukarms >kupoB. XUMUYECKHE CBOMCTBA
KMPOB: THJPOJHN3 U THUAPUPOBAHHE >XHUIAKHUX KUPOB. IIpnMmeHeHue >KUpOB Ha
OCHOBE CBOMCTB. MblLa.

YraeBoabl. YTrieBOAbl, UX KiaccUUKaIUs: MOHOcaxapuabl (TJIIOKO3a,
bpyxTo3a), nucaxapuabl (caxaposa) u nojmcaxapuasl (Kpaxmail U HeJUTI0J103a).

I'moko3a — BelIeCTBO C JABOWCTBEHHOW QYyHKIUEH — ainbJIeruJgoCIupT.
XUMHYECKHE CBOMCTBA TIJIFOKO3bI: OKHUCJIEHHE B TJIFOKOHOBYIO KHUCIOTY,
BOCCTaHOBJIEHHME B CcOpOUT, cnupToBOe OporkeHue. [IpuMeHeHHEe TIIIOKO3bI Ha
OCHOBE CBOMWCTB.

3HayeHue YIJIE€BOJIOB B JKWUBOM NOpUpPOJIE U KU3HU uenoBeka. l[loHstue o
peakuusx  MNOJIMKOHJICHCALlMM M THUJIPOJIM3a Ha NpUMEpPE B3aUMONPEBpAICHUI:
TIIIOKO3a <> ToJIMcaxapu.

Hemoncmpayuu

OkuciieHue coupra B ajlbJIeTU/I.

KauecTBeHHbIE peaKkIIMi HA MHOTOATOMHBIE COUPTHI.

PactBopuMoOcCTh (heHONIa B BOJZie MPU OOBIYHOM TeMIlepaType U

HarpeBaHuu. KayecTBeHHbIE peakIIuu Ha (PEeHOII.

Peakiust cepebpsiHOTO 3epkalia ajlbJIeTuA0B U TIIFOKO3HBI.

OKuCJIEHUE allbJIETUA0B U IJIFOKO3bl B KUCJIOTY C MOMOILBIO THUIPOKCHIA MEIU
(I1). KauectBeHHasi peakiusi Ha kpaxmai. Kosuiekiips 3(UPHBIX Macel.

Jlabopamophvie onvimol
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PacTtBOopenue riuiiepruHa B BoJie U B3auMojiekictBue ¢ ruapokcuaom meau (11).
CBolicTBa YKCYCHOU KHCIIOTHI, OOIIHE CO CBOMCTBAMU MUHEPAIBHBIX KHUCIIOT.
Jloka3aTenbCTBO HENPEACIBFHOIO XapakTepa >KUAKOTO KHpa.
B3aumMopeiicTBHE TIIFOKO3bI U caXxapo3bl C TUAPOKCHIOM

meau (I1). KauecTBeHHass peakiiusi Ha Kpaxmal.

Ilpogunvnvie u npogheccuonanvno 3HaAUUMBIE ITIEMEHMBbL COOECPIHCAHUA.
MeTWIOBBIii COUPT M €TI0 HCHOJb30BaHHWE B KAaYe€CTBE XHUMHUYECKOTO CBIPbhSI.
TOKCHMYHOCTh METaHOJIa U MpaBUJa TEXHHUKHA OE30IIaCHOCTH NPHU padoTe C HUM.
DTUJICHIJIUKOJIb U €ro MpUMEHEHHE. TOKCHYHOCTh 3THUJICHTIIUKOJIS U IIpaBHiIa
TEXHHUKHN 0€30MaCHOCTH ITPH padOTE C HUM.

IMomy4yenue (enona U3 NPOAYKTOB KOKCOXHUMHUYECKOTO MPOU3BOJACTBA U U3

oenzona. [Monmukonaencamus Gopmanpaeruga ¢ GSHOIOM B

(enoopopmabASTUIHYIO CMOITY.

Aueranpnerun. [lousitTue o keroHax Ha nmpumepe areroHa. [IppuMmeHeHnue aneroHa
B TEXHHUKE W TPOMBIIIJICHHOCTH.

MHuoroo6pa3sne kapOOHOBBIX KUCIOT (IIaBEJIEBOM KUCIJIOTHI KaK JBYXOCHOBHOMH,
aKpUJIOBOM  KHUCIOTHbI KakK  HeNpeaelabHOW, OEH30MHOMW  KHUCIOTBI  Kak
apoOMaTHYECKOM ).

ITnenkooOpa3yromue Maciia. 3aMeHa >KUPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.
CUHTETHYECKHE MOIOIINE CPEeCTRa.

MonouHokucinoe  OpoKeHHWe  TIIOKO3bl.  KHCIIOMOJIOYHBIE  TPOIYKTHI.
CunocoBanue kopMoB. HutpoBanue nesnuitoa03bl. [TupokcunvH.

2.4  Azomcooepicawue opeanuveckue coedunenus. Ilonumepol

Amunbl. [ToasitTue 06 amuHax. AnudaTudecKue aMUHBI, UX KJIaCCUUKATTHS
W HOMEHKJIaTypa. AHWINH KaK OpraHudeckoe ocHoBaHue. [lomyuenne anninHa
u3 HUTpoOeH3oa. [I[puMmeHeHne aHMIIMHA Ha OCHOBE CBOMCTB.

AMHMHOKHUCJIOTBI. AMHUHOKHUCIOTHI Kak aM@oTepHble AUYHKIHNOHAIBHBIC
OpraHu4ecKue COEIMHEHUS. XuUMHYECKHe CBOMCTBA aMHUHOKHCIIOT:
B3aHMOJICMCTBUE C IIEJIoYaMH, KHCJIOTaMU U Jpyr C JpyroMm (peaxkuus
noaukoHaeHcauu). IlentuaHas cBsA3p u  noiunentuasl. [IpumMeneHue
AMHUHOKHCIJIOT Ha OCHOBE CBOMCTB.

Beaku. IlepBuunasi, BTOpUYHAsI, TPETUYHAS CTPYKTYpbl O€IKOB. XHUMHUYECKHE
cBOMcTBa OE€JIKOB: TOpEHHE, JAeHaTypalus, THUAPOJIU3, IIBETHBIE pPEaKIIHUH.
buonoruyeckue ¢pyHKIHHU OEIKOB.

IMosumepsl. benku u nonucaxapuibl Kak OUOMOJIUMEDPHI.

Ilnacrmaccewl. [lonydyeHnue nmoauMepoB  peakliMed  OoJauMepu3aldu U
NOJIMKOHJICHCAMU. TepMoIulacTUYHBIE MW TEPMOPEAKTHBHBIE  IJIACTMACCHI.
IlpencraBurenu riacrtmacc.

Bosiokna, wux kJiaaccupukanms. Ilonyyenune  BOJIOKOH. OTIenbHBIC
OPEJICTABUTEIN XUMHUYECKUX BOJIOKOH.

emoncmpauyuu

B3aumopeiicTBue aMMHUaka U aHWJIMHA C COJISIHOM KHCJIOTOM.

Peaknus anuinnHa ¢ OpOMHON BOJIOM.

Jloka3zaTtenbcTBO HaMU4YUsl PYHKIIMOHAJIBHBIX IT'PYIN B pacTBOpax

aMHHOKHUCJIOT. PacTBOpeHHeE U ocak/ieHue 0eJIKOB.

LiBeTHBIC peaKIInu OEIIKOB.

I'openue nTuubero nepa M LIEPCTIHOW HUTH.

JlabopamopHvie onvimbl

PacTtBOpenue GeskoB B BOJIE.

OO0OHapy>keHHe OEJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jenatyparius pactBopa OelkKa KypUHOTO sSilla CIUPTOM, pacTBOpaMH CoOJiei
TSKEJIBIX METAJJIOB ¥ IPU HarpeBaHUU.

IlpakmuuecKkue 3ansamus

Penrenne sKkCcriepuMEeHTAIBHBIX 3aJ1a4 Ha UACHTU(UKAITUIO OPTaHUYECKUX

coenquHeHui. Pacrio3znaBaHue miacTtMacc U BOJIOKOH.

Ilpopunvnvie u npogeccuonanvno 3nHauumvie 3INEMEHMbL COOEPIHCAHUAL.
AMuHOKanpoHoBasi kuciora. KamnpoH kak m#OpeacTtaBUTeNb IOJIHAMHUIHBIX
BOJIOKOH. Hcnonb3oBaHue TUAPOJIH3A OeITKOB B OPOMBINIEHHOCTH.
I[HomuBuHuxnopua, nonurerpadpropatuiieH (tedaon). deHonodopmanbIeruIHbIe
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I1acrMaccChl.
BOJIOKOH.

Hennynowna.

IIpomsbiiuieHHOE

IIponu3BOACTBO XUMHMYCCKHUX

3.TEMATUYECKOE IIJTAHUPOBAHUE
¢ yueToM Tpouist yaueOHON JUCITUTIITMHBI
Ilpu peanuzanmu coaeprkaHusi 0O0IIe00pa30BaATEIIbHON YUYEOHOW MUCITUTIIIMHBI
«Xumus» B ripeaenax ocsoeHusi OITOII CITO na 6a3ze oOCHOBHOTO 0O0IIETO

o0Opa3oBaHUsI C MOJyUYECHHUEM cpeaHero oodiiero oopazoanus (IMIICC3).
MaKCHUMaJIbHasl yuyeOHasi Harpy3Kka OOy4JaroIuXCcsi COCTABIISCT:

no npodeccusim CITO Texuudyeckoro nmpoduiis npodeCcCHOHATILHOTO 0Opa30BaHUs
MaKcumalibHas yaeOHast Harpy3ka — 117 gacoB,ayauropHast (oOsi3aTenbHas)
Harpy3ka oOydJaromuxcs, BKIFOYast JabopaTOpHBIE OIBITHI U NPAaKTHUYECKUE
3aHsTHsI, — /8 YacOB B TOM YHCIJIC JJAOOPATOPHO-TIPAKTUIECKHUE 3aHATHS — 13
qgacoB. CamocTosiTenbHas padoTa cTyJieHTa — 39 JacoB.

3.1 TemaTn4yeckui mjian

Buja yyeoHoi padoThI Koaun4vecTBO 4acos
AynutopHble 3auaTusi. Coaepkanue Crnennaabsnoctu CIIO
BBenenue 2
1. O6mas u HeopraHuyeckasi XUuMHUs 32
1.1. OcHOBHBIE TOHATUS U 3aKOHbBI 6
1.2. Ilepuoanyeckuii 3aKOH U 2
Ilepunonnyueckas cucrema
XUMHUYECKHUX dJIeMeHTOB /[ I1.
MennaeneeBa u CTpO€HHE aToMa
1.3. CtpoeHue BeliecTBa 6
1.4. Bona. PacTBOpBHI. 2
DJIEKTPOJIUTHUECKAS
JUCCOLIHAIIAS
1.5. Knnaccudukanust HEOpraHU4eCKHuxX 6
COCIUMHEHUIN U UX CBOMCTBAa
1.6. XuMuueckue peakiuu 4
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1.7. MeTajuibl 1 HEMETAIIIbI

2. Opranuyeckasi XuMHs 44
2.1. OcHOBHBIC TOHSITUS 4
OpPraHu4YeCcKO XUMHUHU U TEOPUSI
CTPOCHMSI OPTaHUIESCKUX
COEJIMHEHUU
2.2. YTiaeBOoJOPOIbl U UX HPUPOIHBIE 12
WCTOYHUKU
2.3. Kucrnopocoaepxarniue 20
OpTraHUYECKHUE COCTUHCHUS
2.4. AzoTcoaepikalirne OpraHundecKue 8
coenuHeHus. [lonumepst

Hroro 78

IIpomesicymounas ammecmauus e popme
ougpepenuyuposarnnozozauema
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4. TIEPEYEHD ITPAKTUYECKUX N JIABOPATOPHBIX PABOT

BUJ ‘ HanmeHnoBanue paszienoB U 3aHATUN

Tema 1.4. Boga. PacTBopbl. DJIEKTpOIUTHYECKAST JUCCOLIUANAS

131 ’ IIpuroroBieHue pacTtBopa 3aJJaHHOW KOHIEHTpPallUU

Tema 1.7. Mertasuisl U1 HEMETAIUIBI

113 2 3aBUCUMOCTb CKOPOCTH B3aUMOJCHCTBUS COJISTHOM KUCIIOTHI C METAJITIAMH OT UX
MIPUPOIBI.
13 3 ITomyuenune, cobupanue u

paciio3HaBaHHC I'a30B.

113 4 Penrenue skcriepuMeHTaNIBHBIX 3a/1a4.

Tewma 2.3 Kucnopojiconepskalme opraHu4ecKue COeIUuHEHUs

113 5 PaCTBOpI/IMOCTB Pa3JIMIHBbIX Kap6OHOBBIX KHUCJIOT B BOJCE. BSaHMOHeﬁCTBHe
yKCYCHOﬁ KHCJIOTHI C METAJIJIaMH.
113 6 Pemenwne OKCIICPUMMECHTAJIBHBIX 3a/Jla4 Ha I/I,Z[CHTI/I(l)I/IKaI_II/IIO

OPraHHUYCCKHUX COCI[PIHGHPIﬁ.

JIP 1 Pacno3naBanue nmiacTMacc ¥ BOJIOKOH.
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5. IPUMEPHBIE TEMbI PEGEPATOB (JJOKJIAJIOB)
N MHAVBUAY AJIBHBIX ITPOEKTOB

. buorexHonorus u reHHas UH>XXeHepust — TexHosioruu XXI| Beka.

. HanoTtexHosorust Kak NpUOPUTETHOE HAINPABJICHUE PA3BUTHSI HAYKU U
npounsBojacTBa B Poccuiickon denepanuu.

. CoBpeMeHHbIE METOAbl 00€33apa’kKUBaHUsI BOJIBI.

. AJIOTPONUS METAJIJIOB.

. JKusnb u aesteabHocTh 1. 1. Menneneena.

. «IlepuoanyueckomMy 3aKOHY OyayIllee HE IPO3UT Pa3pyLICHUEM. .. >

. Cunte3 114-ro snementa — TpUuymd pOCCUNCKUX (PU3UKOB-SJICPIINKOB.
. M3oTonsl Bojopoaa.

. Hcnonp30BaHne paJHOaKTHBHBIX U30TOMOB B TEXHUYECKUX HEJISAX.

. PentrenoBckoe u3jydeHUE U €ro HMCHOJIb30BaHUE B TEXHUKE U MEIUIIUHE.
. IInazma — yeTBepTOE COCTOSIHUE BEIIECTBA.

. AMopdHBbIe BemiecTBa B IMIPUPOJE, TEXHUKE, OBITY.

. OxpaHa OKpy>Karollel cpelibl OT XUMHYECKOT0O 3arps3HEHHUS.
KonuuecTBeHHBIE XapaKTEPUCTUKU 3arps3HEHUs] OKPY>KaloOIIel Cpelbl.

. ITpumenenune TBEpAOro U razoodpasnoro okcuaa yriepoaa (1V).

. 3anTa 030HOBOTO 3KpaHa OT XMMHUYECKOTO 3arpsi3HEHUSI.

. I'pyOonucnepcHble CUCTEMBI, UX KilacCU(pUKAIUS U HCIIOJIb30BaHUE B
npogeccuoHaJIbHON JESITEILHOCTH.

. Kocmernueckue renu.

. IIpuMeHeHne CyCrieH3ul U DMYJIbCUU B CTPOUTEIILCTBE.

. Munepanbl 1 TOpHBIE HOPOALI KaK OCHOBA JIUTOCKEPHI.

. PactBOopsl Bokpyr Hac. Tunbl pacTBOpPOB.

. Bona xak peareHT U cpena JUIsl XMMHUYECKOTO IIpoliecca.

. Kuzub u pesrenbHocTh C. AppeHuyca.

. Bkiiag oTeyecTBEHHBIX YUCHBIX B Pa3BUTHUE TEOPHUU DJIICKTPOIIUTHUESCKOM
JIUCCOIIUAIIUHN.

. YcTpaneHne >KeCTKOCTH BOJIbI Ha TMPOMBILIIICHHBIX TPEIITPUSITUSIX.

. CepHas KucI0Ta — «XJIeO XUMHUYECKOW HNPOMBIIILICHHOCTH.

. Hcnonb3oBanre MUHEPAIBbHBIX KUCJIOT HA ONPEANIPUSITUIX PAZTTUYHOTO
npodurs.

. OKcuabl U COJHM KaK CTPOUTEIbHBIE MaTepUAIIbI.

. HcrTopus rurca.

. IloBapeHHas1 COIb KaK XUMUYECKOE ChIPhE.

. MHoroaukui kapOoHaT KaJlbIUs: B MIPHUPOJIC, B IIPOMBIINIIIEHHOCTH, B OBITY.
. Peakiiuu ropeHusi Ha IPOU3BOJICTBE U B OBITY.

. BupryanbHoe MmoaennpoBaHUE XMMHYECKUX MPOLIECCOB.

. DJIEKTPOJIN3 PACTBOPOB DJIEKTPOJIMTOB.

. DJIEKTPOJIM3 PaCIIaBOB AJIEKTPOJIUTOB.

. IIpakTHyeckoe NpuMEeHEHUE PIEKTPOJIN3a: papUHUPOBAHHUE,

rajbBaHOIIJIIACTHUKA, IT'aJIbBAHOCTCI'Us.

* Hcropust noyydeHUs: U IPOU3BOACTBA AJIFOMUHMUS.
*  DJIEKTPOJUTHYECKOE TOoJydyeHrne U papuHUPOBAHUE MEJIH.
* 2Kuznub u gesarenbHOCTD . J[PBH.
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Ponp MeTtayuioB B MCTOPHUU 4YEIOBEYECKOM HUBUAM3auMu. Mcropus
OTE€YECTBEHHOI YepHOU MeTaurypruu. COBpEMEHHOE METAJLIIYPrudyecKoe
IIPOU3BOJICTBO.

Hcropust oredecTBEHHONM IBETHOM METAJUIypruu. Pojib MeTaiuIOB U CIUIaBOB B
Hay4HO- TEXHUYECKOM IIporpecce.

Koppo3us merasuioB U cnocoObl 3alIUThl OT KOPPO3UH.

WNneptHble niu 61aropoaHble ras3bl.

Posxnaromye coiim — rajoreHsl.

Hcropus mIBEICKOW COUYKH.

HcTopust BOSBHUKHOBEHHUS U Pa3BUTHUSI OPraHUYECKOM XUMHH.

Kuznb u nesitenbHOCTh A. M. ByTiepona.

Buranu3m u ero kpax.

Ponb oTeduecTBEHHBIX YYEHBIX B CTAHOBJIICHUHU U Pa3BUTUU MHPOBOU
OpPraHUYECKON XUMHUH.

CoBpeMeHHbIE TIPEACTABIEHUSI O TEOPUU XMMHUYECKOTO CTPOECHHUS.
DKOJIOTUYECKHE aCIIeKThl MCIIOJIb30BaHUSI YTJIEBOJOPOTHOTO CHIPHSI.
DKOHOMHYECKHE ACIEKThl MEXIAYHApPOJHOTO COTPYAHUUYECTBA I10
HCIIOJIB30BAHUIO YIJIEBOJJOPOJHOTO ChIPHS.

HcTopust OTKpBITHS U pa3pabOTKH ra30BbIX U HEPTIHBIX MECTOPOXKICHUHN B
Poccwuiickoiit @enepannu.

XUMUST YTIEBOJOPOIHOTO CHIPhS U MOsT Oyay1ast mpodeccust.
YTiIeBoOpOIHOE TOMIJIMBO, €r0 BUJABI U HA3HAYEHUE.

CHUHTEeTHYECKHE KaydyKHW: UCTOPHSI, MHOTOOOpa3ue U MEPCIEKTHUBBI.
PesnnoTexHnYeckoe MPOU3BOJCTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM
nporpecce.

CBapo4yHO€ MPOU3BOJACTBO U POJIb XMMHH YTJIEBOJOPOJIOB B HEM.

HedTtph 1 ee TpaHcnopTHpOBKa KaKk OCHOBa B3aMMOBBITOJIHOTO
MEXKIYHApPOAHOTO COTPYAHUYECTBA.
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6 XAPAKTEPUCTUKA OCHOBHbIX BUJIOB YUEBFHOU JIEATEJILHOCTU

CTYAEHTOB
Conepixanue XapakTepuCcTHKA OCHOBHBIX BU/I0B
oGyuenus neaATeJ ILHOCTH CTy}Iel;ITOB (Pa
YPOBHE y4eOHBIX /IelicTBHI)
Baskueiimue YMeHue 1aBaTh ONpeICIIEHUE U ONEPUPOBATh
XMMHYeCKHe CIEAYIOIINMHA XUMHUYECKUMHU TTIOHSATHUSIMHU: BEIIECTBO,
MOHATHSA XUMHYECKHI AJIEMEHT, aTOM, MOJIEKYJIa,

OTHOCHUTCIIbHBIC aTOMHAas U MOJICKYJIApHAasi MacCChbI,
HOH, aJJIOTPOIIHA, U30TOIIbI, XUMHUYCCKasl CBsA3b,
AIEKTPOOTPHUIATEIILHOCTh, BAJICHTHOCTD, CTCIICHB
OKHCJICHHUSI, MOJIb, MOJISIDHAsT Macca, MOJISIPHBIHI
00BbeM ra3000pa3HbBIX BEIIECTB, BEIIESCTBA
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUSI,
pacTBOPBHI, DJIEKTPOJIUT U HEIJICK-

TPOJIUT, DJICKTPOJIUTUUECKASI AUCCOIIUALIUS,
OKUCJIUTEIb U BOCCTAHOBUTEJIb, OKUCJICHUE U
BOCCTaHOBJICHHE, TETLIOBON 3 (PeKT peaKimnu,
CKOPOCTh XUMUYECKON peakIuu, KaTaius,
XUMHYECKOE PaBHOBECHE, YTIJICPOIHBIN CKEIIET,
(yHKIIMOHaNBHAS TPYyIINA, U30MEPUS, TOMOJIOTUSI
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OcCHOBHBIE 3AKOHBI
XUMUM

dopMyIMpOBaHNE 3aKOHOB COXPAHEHUsI MaCChl
BEIIECTB U ITIOCTOSIHCTBA COCTaBa BEILIECTB.

Y craHOBKa MPUUYMHHO-CJIEACTBEHHOM CBSI3U MEXIY
COJZIEP>)KaHMEM ITHUX 3aKOHOB M HAIIUCAHUEM
XUMHUYECKHX (POPMYJT M ypaBHEHHUI. Y CTAaHOBKa
ABOJIFOLIMOHHON CYIIHOCTH MEHJEJIEEBCKON U
COBpPEMEHHOH (POPMYITUPOBOK ITEPHUOTUISCKOTO 3aKOHA
J1. 1. MenneneeBa. O0bsicHeHrEe (U3UIESCKOTO CMbBICIIA
CHUMBOJIMKH NEPHUOINYIECKON TaOIHUIIBI XUMHYECKUX
anemeHTOB JI. 1. MenneneeBa (HOMEpPOB AJIEMEHTA,
rnepuojia, rpyIiIibl) U yCTaHOBKA NIPUYNHHO-
CJIE€ACTBEHHOU CBS3M MEXJAY CTPOEHHUEM aroMa U
3aKOHOMEPHOCTSIMU U3MEHEHMUS CBOMCTB 2JIEMEHTOB U
00pa30oBaHHBIX UMH BELIECTB B IIEpHOIaX

U TpyIax.

XapakTepHUCTUKA DJIEMEHTOB MaJIbIX U OOJIBIITNX
NEePHUOA0B IO UX MOJIOKEHUIO B [lepuoanyueckoi
cucteme /1. 1. Menneneea

OcHOBHBIE TEOPUH
XHMHUHU

VYcTraHnoBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
BEIIIECTB OT CTPOEHHUSI aTOMOB OOPa3yIOIHUX UX
XUMHYECKUX DJIEMEHTOB. XapaKTepUCTHUKa
Ba)KHEHUIITHUX TUTIOB XUMHYECKHX CBsI3CH U
OTHOCHUTEIIbHOCTH PTOU THIIOJIOTHH.

OO0OBsICHEHNE 3aBUCUMOCTH CBOUCTB BEIIECTB OT UX
COCTaBa U CTPOCHUSI KPUCTAIIIMYECKHUX PEUICTOK.
dopMyaIupOBKa OCHOBHBIX MOJIOKEHUN TEOPUU
3JICKTPOJIUTHUYECKOMN JUCCOIUAIINU U XapaKTEPHUCTHUKA
B CBETE 3TON TE€OPUHU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX COCIUHECHUM.

dopmMyIUpOBKAa OCHOBHBIX MOJIO)KEHUN TECOPHUU
XUMHYECKOTO CTPOCHUSI OPTraHUYECKUX
COCIUHEHUMN M XapaKTEPHUCTHKA B CBETE ATOM
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COEIMHEHUU
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BasxkHenniue
BellecTBa U
MaTepHaJbl

XapakTepHucTHKa coCcTaBa, CTPOEHUsI, CBOICTB,
MOJYUYEHUS U MIPUMEHEHUSI BaXKHEeHUIINX meTtaioB (1A
u ll A rpynm, anroMuHus, )Keje- 3a, a B €CTECTBEHHO-
HAy4YHOM IIpo(duIIe 1 HEKOTOPHIX d-3JIEMEHTOB)

U UX COEAUHEHU M.

XapaKkTepHuCcTHKa COCTaBa, CTPOCHUsI, CBOMCTB,
HOJIYYE€HHUSI U HPUMEHEHHUS BaXXKHENUIIINX HEMETAIJIOB
(VI A, VIIA, VIA rpymi, a Takyxe azora u pocdopa,
yriepojia U KpeMHUSI, BOJIOPO/Ia) U UX COSTUHCHUIA.
XapakTepuCcTUKa COCTaBa, CTPOCHUsI, CBONCTB,
HOJIy4YE€HUSI U HPUMEHEHH Ba)KHEUIINX KJIaCCOB
YTJ1€BOJIOPOJI0B (aJIKaHOB, IMKJIOAJIKAHOB, aJIKEHOB,
aJIKUHOB, apEHOB) U UX HAaNOOJIe€ 3HAUUMBIX

B HapOJHOXO35IMCTBEHHOM ILJIaHE MPEJACTaBUTEIICH.
AHaJIOTUYHAsA XapaKTEepHUCTHUKa BAXKHEHUIINX
peJcTaBUTEIIEN APYTUX KJIACCOB OPraHUYECKUX
COEOUHEHUN: MEeTaHOoJIa U 3TaHOJIa, CIOXKHBIX 2(UPOB,
KUPOB, MBLII, alIbJICTUI0B ((hOopMaTbJICTUIOB U
areTanbpAeTn1a), KETOHOB (aleToHa), KapOOHOBBIX
KUCHOT (YKCYCHOM KHCJIOTBI, AJIsI €CTECTBEHHO-
Hay4YHOTO NMpouIIs NpeJicTaBUTEIIeN APYyTrUX KJIacCOB
KHCJIOT), MOHOCAXapH10B (TJIFOKO3bI), TUCaXapHUIOB
(caxapo3bl), moaucaxapuaoB (Kpaxmalia u
[EJUJTIOJIO3B] ), aHUJIMHA, aMUHOKHCJIIOT, OCJIIKOB,
HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH, Kay4yKOB,
rnjacTMacc

XuMH4YecKHum
A3BIK U
CHMBOJINKA

Hcnonp3oBanue B yueOHOU B MpodheCCHUOHATILHOU
JICSITEIbHOCTU XUMHUUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3Banue n3y4eHHBIX BELIECTB MO TPUBHAIBHOU WUIIHU
MEXAYHApOOHOW  HOMEHKJIaType ¢  OTpPaKeHHE
COCTaBa ITHUX COEAUHEHHUM C MOMOIIBI0 XUMHYECKHUX
bopmyt.

OTpaxxeHne XUMHUYECKHUX MPOLIECCOB C TIOMOIIBIO
YPaBHEHHUN XUMHYECKUX PEaKIIUN

Coaepxanue
o0yueHus

XapakTepucTHKA OCHOBHBIX BH/10B
JesITeJIbHOCTU CTYIeHTOB (Ha
YPOBHE y4eOHBIX /IefiCTBHI)
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XuMuuyecKue
peakuuu

OOBsICHEHHE CYHUIHOCTH XUMHUYECKHUX MPOIECCOB.
Knaccudukanms XuMUUECKHUX peakIuii o
pa3JIUYHBIM IIPU3HAKAM: UHCJY U COCTaBY ITPOYKTOB
U peareHTOB, TEIIIOBOMY 3 (PEeKTy, HAIIpaBJICHHUIO,
(¢aze, Hanmuumio KaTaau3aTopa, U3MEHEHUIO CTETICHEH
OKHCJICHHSI DJIEMEHTOB, 00pa3yonux BEIIeCTBA.
YcTraHoBKa NPU3HAKOB OOIIETO M Pa3JIMYHOTO B
TUIIOJIOTUN PEaKLUi s HEOPTaHUYECKOU U
OPraHUYEeCKON XUMHU.

Knaccudwukanms BEIecTB U MpOLecCOB C TOUYKH
3pEHUsI OKHUCIICHUsI-BOCCTaHOBIJIEHUs. CocTaBieHue
YpPaBHEHUU pEaKIMi C HOMOIIBIO METOAA
AJIEKTPOHHOTrO OanaHca.

OOBsicCHEHHE 3aBUCUMOCTH CKOPOCTU XMMHYECKOM
peaKkuu U MOJIOKEHUSI XMMHUYECKOT0 PaBHOBECHUS OT
pa3iauyHbBIX (PAKTOPOB

XuMudyecKum
IKCIIEPUMEHT

BrInmotHeHHE XUMUYECKOTO DKCIIEPUMEHTA B TIOJTHOM
COOTBETCTBHUH C MMpaBUJIaMHU 0€30MaCHOCTH.
HaoOnronenwne, pukcaivs u onucanue pe3yabTaToB
IIPOBEJICHHOTO YKCIICPUMEHTA

XumMunueckast
uHpopMan s

IIpoBenenne caMOCTOSATENBHOTO MOUCKA XUMHUYECKOU
nHpOpMaAIlU  C  HCIOJB30BAaHUEM  PA3IUIYHBIX
HCTOYHHKOB (Hay4IHO-TIOMYJISIPHBIX U3JIaHUM,
KOMMOBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHeTa).
Hcnonb3oBaHWe KOMITBIOTEPHBIX TEXHOJOTHUH
151 00paboTKH

U Tepeaadyd XUMHYECKOWM wuWHOpMAIlUUu U €¢
MPEACTABJICHUS B PAa3JIHYHBIX (hopmax

PacueTksl 1o
XUMHUYECKUM
dopmysiam

YcraHOBKAa 3aBUCUMOCTH MEXKAY KadeCTBEHHOU U
KOJIMYECTBCHHOM CTOpOHaAMM1 XUMHUYCCKHUX O00OBEKTOB U
IIPOLECCCOB.

A

24




IIpodpunsHoe u
npo@peccHoHAILHO
3HAYMMOe
coaepIkaHue

OOBsiCHEHHE XUMHUYECKUX SIBIICHUH,
MIPOUCXOJISIIIUX B MPUPOJIC, OBITY U Ha
MPOU3BOJICTBE.

OnpeneneHre BO3MOXKHOCTEN MPOTEKAHUS
XUMHYSCKHAX MPEBPAICHUN B PA3IUYHBIX YCIIOBHSIX.
CoOImroieHHuE TIPAaBUIT IKOJIOTHYECKH TPAMOTHOTO
MOBEJICHUS B OKPY>KaroIIEen cpele.

O1reHKa BIUSIHUSI XUMHUYCSCKOTO 3arpsi3HCHUS
OKpY>Karolleu cpeabl Ha OpraHu3M YE€JIOBEKa U
ApYyTHUE )KUBBIC OPTraHU3MBI.

CooOmmonenue npaBuil 0€3011acHOro oOpanieHus ¢
TOPIOYUMH U TOKCUIHBIMHU BEIIECTBAMHU,
nmaboparopHbsiM obopynoBanuem. [loaroroska
pacTBOpPOB 3a/laHHON KOHIICHTPAIIUU B OBITY U Ha
MIPOU3BOJICTBE.

Kpurnueckast onieHka JOCTOBEPHOCTH XUMHYECKOU
nHGOpPMaITHUH, TTIOCTYNAIOIIEH U3 Pa3HbBIX
WCTOYHUKOB
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7. YHEBHO-METOJNYECKOE
1 MATEPUAJIbBHO-TEXHUYECKOE OBECITEHEHUE ITPOI'PAMMBbI
YUEBHOM JUCLIUTLIUHBI
«XHUMMU S

B TI'BIIOY «BernyXckuil  JIecOarpoT€XHHUUYECKHUH  TEXHUKYM»
peanu3yromieM o0pa3oBaTeNbHYIO IPOTPaAaMMy CPEJIHEro oO0Imiero oopa3oBaHUs B
npenenax ocBoenust OITOII CIIO na 06a3e OCHOBHOTrO OOImIETO OOpa3oBaHUs,
nMeeTcsi y4deOHbIii KaOMHET, B KOTOPOM HMMEETCS BO3MOKXHOCTH OOECIeYUTh
cBOOOHBINM JgocTtynn B HMHTepHEeT BO BpeMsi y4eOHOTO 3aHATUS H TEPUO
BHEYUYEOHOHN NEeATEJIbHOCTH O0yYaroIInXcsl.

Ilomemenne KaOuHeTa YIOBJIETBOPSET TpeOOBaHUSSIM CanuTapHO-
SMUASMHUOJIOTHYECKUX TipaBmi U HopMmatuBoB (CaulluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THUIIOBBIM OOOpyZIOBaHWE, B TOM YHCIE CIEHHATU3UPOBAHHON
y4eOHOM MeOesIbI0 U CpeAcTBaMHu OOydeHUs,

JIOCTAaTOYHBIMH  JIJIsl BBINOJHEHUsI TpeOOBaHUNW K YPOBHIO IIOJATOTOBKH
oOyyarommxcs.

B kxabuHeTe mMeeTcss MyJIbTUMEIUNHOE 000pyI0BaHNE, TTIOCPEJICTBOM

KOTOPOTO
YYaCTHUKHU 00pa30BaTeIbHOTO Ipoliecca MOTYT MPOCMaTPUBATh BU3YAIIbHYIO
uH@opMalo no OHOJIOTUH, CO3JaBaTh IPE3eHTAllUH, BUJAeoMaTepralibl, UHbIC
JIOKYMEHTHBI.

B cocraB yueOHO-METOAMYECKOTO U MaTepUATTbHO-TEXHUYECKOro OOecIieueHusI
nporpamMMbl y4eOHOM NUCHUIIIMHBI «XHUMUS» BXOJISAT:

MHOTO(QYHKIIMOHAIBHBIH KOMIUJIEKC IIPEnoaaBaTels;

HaTypaJibHbIe OOBEKTHI, MOJICIIU, IPUOOPHI 1 HAOOPHI JJII TOCTAHOBKU
JIEMOHCTPAITMOHHOTO U YYECHHUYECKOTO DKCIIEPUMCHTA;

IeYaTHBIC M DYKPAaHHO-3BYKOBBIC CpPEACTBAa OOYyYCHHS;

CcpelicTBa HOBBIX MH(MOPMAIMOHHBIX TEXHOJIOTHH;

PSaKTHUBHI;

IIEpEYHU OCHOBHOUW M JIOTIOJTHUTEIILHOW yUYeOHOU JIMTEpaTypHhl;
BCIIOMOTaTEJIbHOE 000OPYIOBAaHHUE U HHCTPYKIIUU;

OubGMoTeyHbI (hOHT.

B O0ubnuoreunsiii GoH BXOAIT YUYSOHHUKH U yIEOHO-METOAUYECKHNE KOMILIEKTHI
(YMK), pekoMeHIOBaHHBbIE WM AOIMYIICHHBIE [UJIsI HCOOJB30BaHUSA B
npodeccnoHalIbHBIX 00pazoBaTEIbHBIX OpraHu3alusX, pearn3yronmx
o0pa3oBaTenbHYI0 OpOrpaMMy CpeaHero ooiiero oOpa3oBaHUsS B MpeJesiax
ocBoeHust OITOIT CITO na 6a3ze 0OCHOBHOTO 00IIIero oOpa3oBaHUs.

BubmmnoreunsIii donn JOIIOJIHEH XUMHUYESCKOMN SHIHMKIIOIIC AUCH,
COpaBOYHHUKAMM, KHUTAMH JJISI YTE€HUSI IO XUMUU.

B mporiecce ocBoeHUsT TIporpaMMbl yUe€OHOW AUCHHUIUIIUHBI « XUMHUS» CTYJICHTHI
WUMEIOT BO3MOXHOCTb JOCTyHa K OJIJIEKTPOHHBIM YYE€OHBIM MarepuaiaM IIo
XUMHH, UMEIOIIUMCS B CBOOOJHOM JocCTyIlie B ceTu MHTepHeT (IJIEKTPOHHBIM
KHUTaM, MIpakKTUKyMaM, TectaM, matepuaiam EI'D u np.).
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[IEPEYEHb PEKOMEH/IYEMbIX YUYEBHbBIX U3JIAHUI, THTEPHET-PECYPCOB

s ctyneHToB

lTabpuenan O. C., Ocmpoymos H. . Xumusi jgns tnpodeccuii wu
CHEIHAITBHOCTEH TEXHHUYECKOTO TPOHIIs: YUYEOHUK JUIST CTyA. YUPEKICHUU
cpen. nmpod. obpazosanusi. — M., 2014.

Labpuensn O. C., Ocmpoymos H. I'., Cnaokos C. A., Hopogeesa H. M.
HpﬁTHZK jl_\gr y4e6. mocodue sl CTyd. YUYPEKIASCHUU cpen. mpod. oOpa3zoBaHUsI.

labpuenan O. C., Ocmpoymos H. 1., Cnaoxose C. A. Xumusi: mocooue s
noaroroBku k EI'D: y4deb. mocoOuwe i CTy. Y4YpeKACHHUH cpeia. mnpod.
oOpazoBaHusi. — M., 20};[4.

abpuensin O. C., Jlvicosa I'. I'. Xumus. TecTsl, 3a1aun U yOopaKHEHUs. y4deO.
nocoowue AJist c%n. yapexjaeHui cpen. npod. obpazoBanus. — M., 2014.

Epoxun FO. M., Kosanesa HM.b5. Xumus nisi npodeccuii U crnenqualbHOCTEN
TEXHHYECKOTO U €CTECTBEHHO-HAyYHOTO MNpodMIIeH: YyYeOHUK JUISI CTYA.
yupexJeHui cpen. npod. oopazosanus. — M., 2014.

Epoxun FO. M. Xumusi: 3agadyu U ynpaXKHEHUs: ydyeO. rmocodue ajisi CTy.
YUpE)KASHUU cx/;:z:. npod. obpazoBanus. — M., 2014.

poxun FO. M. COOpHUK TECTOBBIX 3aJIaHUM MO XUMHHU: y4ueO. rmocobue st
CTY/I. yqpemﬂeHnﬁﬁpeﬂ. npod. oopazosanus. — M., 2014.

Epoxun FO. M., Kosanesa M. 5. Xumus mist ipodeCcCuii U COCITUATbHOCTEH
TeXI—éI/é‘—iZCKOFO npoduirsi. DISKTPOHHBIN YUSOHO-METOAUIYECKUN KOMIUJIEKC. —
M., .

Cnaokos C. A., Ocmpoymos U.I'., I'abpuensn O. C., Jlykvanosa H. H. Xumus
JUIsE TPOPECCU M CNIENMAIIBHOCTEH TEXHUYECKOTO TPODHIIA. DIEKTPOHHOE
OPUIOKEHHUE (DIIEKTPOHHOE 2yqe6Hoe U3/IaHue) JIs1 CTYA. YUPEKIACHHU Cpel.
npo¢d. odpazoBanus. — M., 2014.

AnanpenopaBaTtens

denepanbubiii 3akoH 0T 29.11.2012 Ne 273-d3 «O6 o6pazoBaHUHU B
Poccuiickoit denepartnn». [Ipukaz MunnctepcTBa obpa3zoBanusi 1 Hayku PdD
ot 17.05.2012 Ne 413 «O6 yTBepxacHUH (peneparTbHOro rocyaapCTBEHHOTO
00pa30BaTeNbBHOrO CTaHaapTa CpeaHero (MOJHOIro) OOImero 0opa3oBaHUs.
IIpuka3z MunuctepcTBa oOpa3zoBaHus U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMH u3MeHeHui B [Ipmka3z MwuHuctepcrtBa oOpa3zoBaHusi U Hayku P®d ot
17.05.2012 Ne 413 “O06 yTBepxkaeHUU (QeaepaibHOTO TOCYJIapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHaapTa cpeaHero (IMoJIHOTO) 00IIero oopa3oBaHus’ .
nceMo JlenmapramMeHTa TOCYJIapCTBEHHOW IIOJIUTHKUA B cdepe IOATroTOBKHU
pabounx xkaapoB wu JIIO MI/IHOG?pHayKI/I Poccun ot 17.03.2015 Ne 06-259
«PexkoMeHIaliu MO OpraHu3alUuy IMOJYYECHUsI CpeaHero oOIiero obpasoBaHUs B
npejaenax OCBOSHHUSI 0Opa3oBaTelbHBIX IIPOrpaMM CPEIHEro npodeccuoHaIbHOro
oOpa3oBaHuss Ha 0a3e OCHOBHOT'O 0O0OImIero obpa3oBaHHUsI C Yy4YeTOM TpeOOBaHUN
(benepanbHBIX TOCYAapCTBEHHBIX 00Opa30BaTEJIbHBIX CTAHIAPTOB M IOJydyaeMOU
npodeccuu WU COEeUHATIBLHOCTU CPEeIHEro MpoheCcCHOHATIBFHOTO 00pa30OBaHUS.
lTabpuenau O. C., Jlvicoea I'. I Xumus: KHUTa AJs1 TIperiojiaBaress: y4deo.-
MeTon. mocodoue. — M., 2012,
labpuenan O. C. u Op. Xumus gaas nupodeccui U coenuaibHOCTEeH
TEXHUYECKOro npoduiis (3JICKTPOHHOE IIPHUIOKEHHUE).

MHTEPHET-pecypChbi

WWW. ﬂvg._mk. ru (onmummuana «ITokopu BopoObeBBI rOpbD»).
www. hemi. wallst. ru (OOpa3oBaTeJIbHBIH CalT JUTst
IIKOJIBHUKOB «XuMus»). WWW. alhimikov. net
(OGpazoBaTeNbHBIA CalT ISl IIKOJIBHUKOB).

WWW. chem. msu. su (DyekTpoHHasi OMOIHOTEKA 110 XUMHH).

WwWw. enauki. ru (uatepHeT-u3aanue st yaurened «EcTecTBeHHBIE

HayKn»). WWW. 1september. ru (meroauueckasi razera «IlepBoe

CEHTSIOpS»). www. hvsh. ru (ckypHan «XUMHUST B HIKOJIE» ).

www. hij. ru GxkypHan «XuMHs U )KU3HB»).

www. chemistry-chemists. com (31eKTpOHHBIN )KypHaTT « XUMUKH U XUMHUSI).
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