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[Ipumepras pabovas mporpamMma yueGHON IHCHHMIMHE] «XHUMHS» T CIEHHATLHOCTH CPEIHETO
IpOPecCHOHATIEHOO 00pa3oBaHMs  TEXHUYECKOro  mpodus: (nasree - CIIO):
09.02.07 «MHbopManyuoHHbIe CHCTEMEl B IpOrpaMMupoBanyey, 18.02.09 «Ilepepaborka Hedru U
rasay, 21.02.03 «CoopyxeHue M 3KCHIyaTalns Ta3oHehTEHPOBOAOB M rasoHed Tex paHHIuIY,
21.02.05 «3eMenpHO-AMYIIECTBEHHEIE OTHOMEHus», 23.02.07 «TexHugeckoe O0CIyXKHBaHUE U
PEMOHT ABHTATE/IEH, CHCTEM M ArperaTos aBTOMOORIICIH.

Opranusanmsa-paspaGorank: AHIIOO «V GpuMekuil monuTeXauaecKuii TEXHAKYM»



HOACHUTEJIBHAA JAIINCKA

IIporpamma obmeoCpaszosarensHol yuebuod mucummminsl 5.06 Xumus npenHasHadeHa
Al H3YYECHHA XHMHH B IPoQeccHoHanBHEIX 00pa3oBaTenbHbX opranusamuax CITO, peamusyomux
00pazoBaTeNbHy> NPOrpaMMy cpeaHero obimero ofpa3oBaHHs B Hpeaeiax OCBOSHHS OCHOBHOM
npodeccnonaneHoll obpasoparensroit mporpammbr CTIO (OTTOIT CIIO) ma 6aze OCHOBHOIO
o0iiero o0pa3oBaHKA TIPH OATOTOBKE KBAMH(GHOUPOBAHHEIX padouux, CIyKamKX, CIeUUaIHCTOR
CPEIHETO 3BEHA.

Iporpamma paspaBorana Ha ocroBe TpeGosanuit OI'OC cpexnero obmero o6pasopanmus,
NPERBABIBIEMEIX K CTPYKTYpe, COACPNKaHHIO M Pe3ylbTaTaM OCBOCHHA YYcOHON HUCLHAIINHUHEL
bJ1.06 Xumus, B cOOTBETCTBHA ¢ PEKOMEHAALMSAMH IO OPraHH3aIHE MOJIYYEHHS CpeJHErO OOIIEro
00pazoBaHUsA B MPEAEnax OCBOCHHA OOpa30BATENbHEIX IIPOIPaMM CPENHETO NMpodecCHOHANBHOTO
oOpa3oBaHMA HA 0a3e OCHOBHOTO OOmero o0pa3oBaHs ¢ yueToM TpeGoBaHEi (eTepalbHEX
TOCYNapCTBCHHEIX 00Pa3oBATENLHBIX CTAHNAPTOB H MOAY4aeMOl HpodecCHH WIH CIellHaibHOCTH
CPEAHEr0 IPOPEeCCHOHANBHOTe 0Opa3oranns (MHCbMO JIenapTaMeHTa ToCYIapCTBEHRON TOTHTHKY
B chepe MOATOTOBKH pabouux xaapos i JITIO MunobpHayku Poccnu ot 17.03.2015 Ne 06-259).

Cozepxanne nporpaMMel 51,06 Xumus HalpapneHo Ha JOCTHRKEHAE CIEAVIONMX Leel:

. ¢hopMupoBaHKEe ¥y OOYHaIOUMXCA YMEHHS OINCHHBATH 3HAYMMOCTh XMMHYECKOTO
3HAHHS I KOKIOTO YeNOBEKA,
. (hopmuposanue y 06yqalomHXcs UeTOCTHOIO NPEACTABIECHIS O MEPE M POJIH XIMUH

B CO3JAHHU COBPEMEHHOHU €CTECTBEHHO-HAYUHOH KAPTHHEI MHMpPA; YMEHHA OOBIACHATE OGHeKTHI U
MPOLECCHL OKPYKAIOWIEH NeHCTBUTENLHOCTH: IPUPOAHOM, COMHANBROM, KYIETYPHOH, TEXHHIECKOH
CPEAb], HCIIOIB3YS IS 3TOTO XUMUYECKHE 3HAHKY,

. pasBuTHE y OOY9alOMUXCs YMEHUHl pasiaudaTh (axkThl M OIEHKH, CPAaBHUBATE
OLICHOYHEIC BBEIBOMRL, BUACTE HX CBA3L ¢ KPUTEPUAMH OLICHOK U CBSA3b KPUTEPHER C

ONPEACTIEHHON CHCTEMOH LICHHOCTEH], GOpMYyTHPOBATh M 0GOCHOBLIBATE COOCTBEHHYIO
TIO3KITHIO;

. IPHOOPETeHHe 0O0YUAIOIINMUCH ONBITA Pa3sHoo0pasHoll FEATEIBHOCTH, TMOSHAHNS H
CaMOITO3HAHHA; KIIIOMEBLIX HABBIKOB, HMEIOLIHX YHHBEPCANBLHOS 3HAYCHUE Ui Pas/IMUHLIX BHAOB
AEATCILHOCTH (HABBIKOB PElUEHHs NpolieM, IPHHSTHS PELICHUM, [IOUCKa, AHATH3A H 06paBoTKH
WH(POPMAllAH, KOMMYHRHKATHBHEIX HAaBBIKOB, HABHIKOB M3MEPEHHMI, COTPYIHHYECTRA, HE30MACHOTO
o0pariedns ¢ BEECTBAMHU B IOBCE THEBHOM >KU3HH ).

B nporpamMMy BKMIOYEHO COMEpKaHME, HANPaBICHHOEe Ha (DOPMHDOBAHHE Y CTYAECHTOB
KOMIIETCHIIUE, HeoDXOoAUMBIX ANa KadecTBeHHoro ocsoeHns OIIOII CIIO Ha 6a3e OCHOBHOTO
obmmero o0pasoBaHHs C TIONYYEHHEM CpeaHEro obliero o6pa3OBAHKS; NPOIPAMME! MOATOTOBKH
KBATH(GUIHPOBAHHEIX pabodMX, COyXKallMX, NpOrpaMMEI MOATOTOBKH CHELHATMCTOR CPETHETO
3seHa (ILIIKPC, TTITCC3).

IIporpavma y4eOHo# mucummmumsl BJ[.06 Xumus seaserca ocropoll ans pa3paGoTku
pabotdHX TporpaMM, B KOTOPHIX mpoecCHOHATBHBIE 0Opa30BaTelBHbIE OpPTaHM3aIHH,
peamsyromue o0pa3oBaTelNbHYI0 MpOrpaMMy CpeiHero ofmero obpa3oBaHmd B [pPeaCiiax
ocBoeHms OIIOII CIIO Ha Gase ocHOBHOTO oOLIero 0GpazoBaHHA, YTOUHSIOT COAEpIKAHME
y4eOHOro Marepuaia, TOCIEIOBATENHHOCTE CI0 HM3Y4eHHS, pAcIpeseNieHre YYeGHBIX 4YacoB,
TeMaTUKy peeparoB, BHIE CAMOCTOATENBHBIX paboT, YUHTHIBAK COECIU(pUKY MporpaMm
NOOTOTOBKH  KBAMH(HIMPOBAHHEIX pPabOuMX, CHYKAIEX K CHCUMAIMCIOB CPEAHEro 3BEHA,
OCBaHBAcMOH IpOQECCHH WK CIIEIHANBHOCTH.

[IporpaMMa MOKET HCHONB30BATLCH APYTHME TPOGECCHOHATBHBIME 06pazoBaTETLHEIME
OpraHM3alksIMH, PEANH3yIOMUMH 00Pa30BaTENbHYIO IIPOrPaAMMY CPEHHETO OOILEro 00pa3OBaHuA B
npeaenax ocsoenus OITOI CIIO wa 6ase ocnoBroro oSmero obpazosanus (IINKPC, [IIICC3).



Comepxanne pabodell NpOrpaMMbl peanusyeTcss B NPOIECCE OCBOCHMS oOygaromumMuce
obmeodpasoparensroro mukma IMIICC3 CIIO ¢ noaydeHneM cpeaHere o6HIero obOpazoBanus,
pa3paboTaHHOH B COOTBETCTBHU ¢ Tpeboranmsimu OI'OC cpeamero obmero ofpasoranus, GIrOC
CPCOHEr0  NPOQECCHOHANBHOTO  00pasoBaHMA  CNCHALILHOCTH — (Janee  — CIIO):
09.02.07 «MEdQopMaunOEHEIE CHCTEMB! H IPOrpaMMUpOBaHuey, 18.02.09 «Ilepepaborka HedTH H
rasan, 21.02.03 «CoopyxeHHE M 3KCIIyaTalMd razoHe)TENPOBOLZOB H razoHeTeX paHHIHIDy,
21.02.05 «3eMenbHO-UMYIIECTBEHHEIE OTHOICHI», 23.02.07 «Texumueckoe ofCnyKHBAHKE H
PEMOHT IBUTATENICH, CHCTEM M arperaToB aBTOMoOunei», Ha OCHOBE MPUMEPHOH IPOrpaMMEL
obmeobpazosarensiolt yueOnoll aucnmmune «XHAMHA», pekoMeHayemoll OFAY «DHUPO»
(mpoToxox ot 28 utons 2016r. Ne 2/16-3.).



OBUIAS XAPAKTEPUCTHUKA VYYEBHON TUCTHAILIMHBI B1.06 XUMHA

XUMHst — 3TO HayKa O BEIIECTBAX, X COCTaBE H CTPOCHHM, CBOHCTBAX M NPCBPALICHAMX,
AHAYCHHH XUMIYECKHX BEIIeCTB, MATEpUanoB M NPOHNECCOB B INPAKTHIECKOH ICATEIBHOCTH
YeI0BEKA.

Copepxkanue ob11e06pa3zoBaTENBRON YIeOHOH ANCHUIIIMHE BJ[.06 XumMua HanpasjiIeHO Ha
yCBOCHHE O0YJAIOMUMACA  OCHOBHBIX NOHATHH, 3aKOHOB H TEOPHil XMMRAH; OBIaAeHNE YMCHHAMH
HaBIONATh XMMHUYECKHE ABNEHHS, [IPOBOIHTH XUMHUECKHH IKCIICPHUMEHT, MPOU3BOAUTE pacicitl
{2 OCHOBE XHMUYECKHX (hOPMYT BENIECTB H YPABHEHUI XHMUYECKUX PEaKIHH.

B mpolecce M3ydeHAs XUMIH Y o6yqaronmxcs pa3BUBAIOTCA MO3HABATCIBHBIE HHTEPCChL 1
HIITESUIEKTYATEHEIE CIIOCOOHOCTH, NOTPEOHOCTH B CaMOCTOSTEIBHOM NproOpeTeHUs 3HAHHU TIO
YHMPH B COOTBETCTRHH C BO3ZHHKAMOUIMMH XH3HEHHEIMH TIPOOieMaMH, BOCIIMTHIBACTCA OepexHoe
OTHOHIEHHMS K [IPUpOJE, MOHMNMAHHE 3A0POBOro 00pasa XH3HH, HeOOXOIMMOCTH MPEdyIPEKICHUE
ABNEHW, HAHOCSAIIMX Bpell 30POBBIO M OKPYXKaIoeH cpene.

OHM OCBAMBAIOT MPHEMB] IPAMOTHOrO, 0€30NACHOr0 HCIIOIL30BANUA XUMHYCCKMX BEILCCTE
H MATEpHANOR, IPHMEHAEMBIX B OBITY, CENBCKOM XO3SHCTBE ¥ HA NPOU3BOACTEE.

[Ipu CTPYKTYPMPOBAaHHM CONCPXKAHMS obimeobpazosarenpioli yaeOHOH AMCIMIIIHHB ATA
npo(peCCHOHANBHEIX ~ 0OpAa30BaTCIBHBIX OpraHm3aluii, peaTH3yolMX  00pa3oBaTENBHYIO
pOTpaMMy CpenHero ofmero 00pasoBaHuA B IPEJENax OCBOCHIL QITOIT CITIO Ha §aze OCHOBHOrO
obmere obpa3oBaHhd, YIWTHIBATACh OOBCKTHUBHAA pEanbHOCTE — pebompmoit oOBeM 9ACOB,
OTIVUICHHHX Ha H3y4eHHe XMMHA H CTPEeMNEHHE MakCAMAIBHO COOTBETCIBOBAID 150 (13
passuBatoero o0ydenns. [loaToMy TEOPETHYECKHE BONIPOCH MAKCHMANEHO CMCHICHDL K Haqaly
H3yueHHs AACTIMILIKHEL, ¢ TeM YTo6H MOCHeAYIOHMI (paKTHYEeCKHi MaTepHaN paccMaTpUBANICA Ha
OCHOBE H3YUCHHBIX TCOPHH.

Peanuzamus JeJyKTHBHONO MOAXCAA K U3YUEHHUIO XHUMHH crroco0CTBYET Pa’BUTHIO TAKHX
JIOTMYECKUAX OINepallHit MBIIUICHHS, KAk aHald3 W CHHTES, 0600IIeHHe W KOHKpETH3alms,
CpaBHEHME H aHAIOTHS, CHCTEMAaTH3AIHA 1 KnaccuHKanysa 1 ap.

H3yueHrRE XMMUH B IPOQECCHOHANBHBIX 00pa30BATC/ILHBIX OPraHM3alNgxX, PeaTn3yrMuX
0Gpa3oBaTENBHYIO IPOTPaMMY cpefHero obmero oOpasoBaHiA B IPEEIax OCBOCHHA OIIOII CLIO
qa 6aze OCHOBHOIO 00mmIero 00pa3oBaHHsi, UMEEST CBOH OCOOEHHOCTH B 3aBHCHMOCTH OT npoduIs
npodeccCHOHANBHOTO 00Pa3OBaHUA. 3TO BBIPAKACTCA B COACPHKAHIM o0ydeHns, KOIWYCCTBE Hacos,
BEUTE/ICMEIX Ha M3YYCHHE OTACHBHBIX TeM NPOTPamMMbl, IyOMHE MX OCBOCHHA 0O yIaIoIUMICH,
o6beMe M XapaxTepe NMPaKTHHYECKHX 3aHATHH, BAAAX BHEAYJUTOPHON CaMOCTOSTENbHOH padoThl
CTYICHTORB.

[Ipu ocBoennn npodeccuit CIIO u cnennanbHOCTEH CITO ecTecTBEeHHO-HAYYHOTO ITpoduis
npodeccnoHaNbHOro 00pasoBaHusl XUMHUA H3ydacTes Ha GazooM yposHe ®I'OC cpeanero odiero
obpasopanma, Tpy ocBoeHNH npogeceut CIIO u criermanpaocTell CIIO TexHUIECKOro Ipodus
Npo¢eCcCHOHATBHOIO 00pa30BaHNd XUMHS H3YIacTCs Sonee YIIIyGneHHo KaKk npodunbHas ydeOHas
NUCIIAITHHA.

Ipu ocoernu mpodeccuii CIIO m cremHarbHOCTEH CIIO counuansHO-3KOHOMHYECKOTO
npoduns, cnenpanbHocTed CIIO ryMaHHTApHOTO npodunsd paccMaTpUBacTCs XHMHYCCKUH
KOMIOHEHT eCTECTBEHHO-HAYYHOTO OOpa3OBaHHMS B NpEAENaX U3yUeHWs Y4eOHOH AMCIMILIAHDE
«EcTtecrBo3HapMe» npeaMerHOH o0nacTH «ECTECTRCHHBIE HAYKH» OI'OC cpenpero oOMEro
ofpa3zeBaHUsL.

Cuenudbika H3ydeHUS XHMUH IIpH OBJIANCHIH npodeCCHSIMA 4 CHENHANBHOCTAMH
TeXHUYECKOTO TIPOQIUIT OTpaKeHa B KAKAOH TeMe pasnena «CoxepKaHne yucOHOH AMCIHIUIHHEL
B pyGpuke «[IpodunbHee 1 IpodecCHOHANBHO 3HATHMEIC 3TICMEHTHI COACPKAHIIY.

JTOT KOMITOHEHT DPEWIH3YeTcHd I[PH  HMHIHBHIYAIBHOH camocToATeNRHOH  pabote
oOyuaromuxcs (HAUHCAHHH pedepaToB, MOATOTOBKE cooBIenuii, 3alIUTe IIPOSKTOB), B MPOLECCE
yueBHoll JEATeNBHOCTH TOJ PYKOBOICTBOM IPENO/ABATCIA (BBITOJIHEHUH XHMIIECKOT0
IKCIIepHUMEHTa —  1a0opaTopHBIX  ONBITOB M IPAKTHYECKHX pabor,  pelIeHUH
NPaKTHKOOPHEHTUPOBAHHbIX PACUETHBIX 33184 U T.11.).



B coxepxanuu  yueOHOM  JMCIMIUIMHBI AN €CTECTBEHHO-HAYYHOIO  Ipoduis
MPOGECCHOHANBHO 3HAYMMBIA KOMIIOHEHT HE BEIJEEH, TAK KAK BCE €r0 CONCPIKAHHE SBISETCS
TPOPUNBHO OPHEHTHPOBAHHBIM M HOCHT NPO(ECCHOHATLHO 3HAYUMBLE XapaKTep.

B npouecce M3ydeHHS XUMHE TEOPETHUCCKUE CBEJCHMN JOMOIHAIOTCS NEMOHCTDAIMAME,
na0OpaTOPHEIME  OIBITAMH M NpPaKTUMECKHMM 3AHATHAMM. 3JHAUMTEIBHOE MECTO OTBOIHTCH
XHUMHYCCKOMY OSKCIOCPUMCHTY. OH OTKDBIBaET BO3MOXKHOCTE (DOPMHPOBATE Y 0OYYAIOIMHXCA
CIIEOHATIEHEIC NPEAMETHBIC YMEHHS: Pa0OTaTh C BEIIECTBAMH, BEHINOIHATH MPOCTHIE XHMHUYCCKHE
OMBITEL, YYHTH OC30UAaCHOMY # 3KOJIOTMYECKH TFpaMOTHOMY OODalEHHIO ¢ BEIIECTBAMH,
MaTepHalaMK H MpolleccaMy B OBITY H Ha IPOH3BOJACTEE,

J1a opranmsanmy BHEAYIHTOPHOM CAMOCTOATENBHONH paboThl CTYAESHTOB, OBIAJEBAIOIIAX
npodeccuamu CIIO u cnenmansHoctsivu CIIO Texamueckoro u €CTECTBEHHO-HAYYHOTO npoduieii
POGECCHOHANBHOTO 00PA30BAHMS, NPEACTABNECH NPUMEPHBIH NepedeHb pedeparoB (IOKNAIOB),
HHJIABUAYANLHEIX TIPOEKTOB.

B mpouecce uzydenns XMMMH BaxHO (OPMHpPOBATH MH(QOPMAIMOHHYIO KOMIETEHTHOCTE
oOygaromkxcda. IlostoMy 1npM opraumzaiuu  caMOCTOATENBHOH  paGoTEl  HEOBXOMMMO
aKIICHTUPOBATE BHMMAHHEC OOyYaIOIUMXCS Ha IOHCKe WHGOPMAI[HM B CpENCTBAX MacCMEua,
Vurepuere, ygeGuo#f w crenmansod mHTEpaType C COOTBETCTBYIOIIMM OQOPMIEHHEM U
NIPEACTABICHUEM PERYIILTATOB.

HNayuesne obieobpasoBatensHolf yueGuoit BJI.06 XumMua 3aBepmaercd nozpedcHHEM
HTOTOB B Qopme au(depeHIpoBaHHOTO 3a4eTa WM JK3AMEHAa B PaMKaX NPOMEKYTOYHOMH

arrecTannd CTyneHToB B mpouecce ocsoeHma OITOII CITIO ¢ nmonmygenwmeM cpemperc obiero
obpasopanus (IIIIKPC, TITICC3.).

MECTOQ YUEBHOHW TUCITHIIINHEI B YUEGHOM ILIAHE

YuebHas jucuamHa BA.06 Xumus seiusercs yueOHBIM TpeaAMETOM IO BLIGOpY H3
obs3arensHOM npenMeTHol obmactH  «EcTecreenmmble  Haykuy  OIOC cpexHero ofimero
00pa3cBaHu4,

B mpodeccHoHanbHbIX 00pa3oBaTeNbHLIX OPraHH3alUAX, PEATH3YIONHX 00PA30BATEIbHYIO
nporpamMmy cpeHero odmero obpazoBanua B npenenax ocsoeHns OTIOII CITO ua Haze OCHOBHOTO
obmero obpasosanus, yueGHas aucummmua BJ].06 Xumus uiydaercs B ob1meolpa3zoBaTeNbHOM
nukne yzeoHoro OITOIT CTIO ua 6ase ocHoBHOrO 06mero 06pasoBaHMA ¢ MOTYICHHEM CPELHETO
obmero obpazoeanus ([ITIKPC, TITICC3).

B yuebnex nnarax [MIIKPC, TITICC3 mecTo y4ebHOM DHCIMNIMHEL bJ1.06 Xumug — B
cocraBe  00IWEO0pa3OBATENBPHEIX Y4eOHBIX AHCUMIIIMH 10  BRIGODY, hopMHpYEMEIX  H3
00s3aTeNbHBIX MpeAMETHEIX obnacteli ®I'OC cpexnero ofmero oGpazoBaHus, AN npodeccuii
CIIO amu cnemmansrocredt CIIO cooTBeTeTBYOMWEro MPodhuis MpodecCHoHANbHOTO 06pa3oBaHH.

PE3YJBTATBI OCBOEHHUA YYEBHON JUCIIMILIAHEI

OcBoenre comepxanns yaeOHoH mucnunmuus BJ1.06 XuMud, obecneunBacT FOCTHKEHHE
CTYACHTaMH CAEAYIOLIUX PE3YIBTATOR!

JHYHOCTHEIX

. JYBCTBO TIOPAOCTM H YBKEHISI K HCTOPHH M JOCTHKCHHSM OTCYSCTBEHHOM
XMMHYIECKOH HAYKHM; XHAMHYECKH PAMOTHOC IOBEACHUE B NPO(ECCHOHANBHON ZeSTENBHOCTH U B
ObITY npy o6pallerny ¢ XUMIYECKAMH BENECTBAMHE, MaTePHATAMHU U IIpOLIeCCaMH;

. TOTOBHOCTE K NPOAOIDKCHHIO O0pa3’OBaHHS M IIOBBINICHUN KBAaTH(UKAOHHA B
H3OPAHHOM MPOQEcCHOHANBHON AESTeNsHOCTH M 00BEKTHBHOE OCO3HAHHE PO XMMHUYECKHX
KOMIOETCHLHY B 3TOM;



* YMEHHE HCIOOMB3I0BATH JMOCTIDKEHHS COBPEMEHHOH XWMHYCCKOW HAayku H
XUMHAYECKHX TEXHONOIEH s IOBBINCHHY COOCTBCHHOIC HHTENIEKTYANLHOTO pa3BUTHA B
BBIOpaHHOH Mpo(ecCHOHANBHOH NETTEIRHOCTH;

MeTANIpeaMETHLIX

. HCIIONB30BAHNE Pa3IHUHBIX BHAOB IIO3HABATENLHOH IOEATEIIBHOCTH H OCHOBHBIX
HHTEJUIEKTYAILHEIX oOnepaunuit (MOCTaHOBKM 3afavui, (QOpMyIMpOBaHUA THIOTE3, aHald3a
CHHTE34, CpaBHeHud, 0000IHeHNA, CHCTEMATHIAIINH, BEIIBICHHA IPHIUHHO-CIENCTBEHHBIX CBA3EH,
DOUCKA aHANOros, GOpPMYIHpPOBAHUS BEIBOLOB) AAS PEIISCHHS NOCTABICHHOMN 3a0a4vH, PUMEHEHHE
OCHOBHEIX METOIOB NO3HaHHA (HabmoneHus, HAyYHOTO IKCOCPUMEHTA) VIS H3YICHHA Pa3aIuyHEIX
CTOPOH XHMHYECKHX OOBLEKTOB M MpPOLECCOB, € KOTOPHIMH BO3HHUKAeT HEOOXOAUMOCTH
CTANKUEATRCA B IpodeccuoHaIbHON cepe;

* HCIIO/B30BAHME PA3IHUHEIX HCTOYHHKOB ATA TIONYUEHNHS XUMIYECKOH HHQOpMalH,
yMEHHE OLEHHUTE e¢ JOCTOBEPHOCTE I JOCTHIKCHUA XOPOLIHX PE3yIbTaTOB B npodeCcCUHOHATBEHOR
chepe;

npeaAMeTHBIX

’ cpOpMUPOBAHHOCTE MPEICTARICHHH O MECTE XMMHH B COBPeMCHHOH HaydHOH
KapTHHE MHpP3; DOHHMAHHE PONH XMMHHM B (OPMHPOBAaHHHM Kpyro3opa H QYHKIMOHATBHOH
IPAMOTHOCTH YEIIOBEKA ISl PEIICHHA IPAKTHYCCKHX 3a1a™;

. BIAACHHE OCHOBOIIOIATAIOIIMMH XHMHUYESCKUMH TTOHSTUSIMH, TEOPUAMH, 3aKOHAMH H
3AKOHOMEPHOCTSIME, YBEPEHHOE MOJIB30BAHNE XUMUYIECCKOH TEPMAHOIOIHEH ¥ CHMBOJIHKOH;
. RIAJCHUAE OCHOBHBIMH METOIAMM HAYYHOTO ITO3HAHUA, HCNOJB3YEMBIMA B XHMHH!

HAOTIONCHUEM, ONUCAHMEM, H3MEPEHHEM, 3KCIEPHMEHTOM; yMeHue obpabaTriBaTh, OOBACHATH
PE3YNILTATEl NMPOBEACHHEIX OINBITOB M IEJNaTh BEBOIBL, TOTOBHOCTE M CHOCOODHOCTH NMPHMEHATH
METOAS! IO3HAHHA [PH PEICHUH MPAKTHUECKHX 3314,

. chOpMHPOBAHHOCTh YMEHUs JaBaTh KOJMYMCCTBCHHBIE OLCHKM M NPOH3BOXUTE
pacdeTsl 0 XUMHIeCKUM (POPMYIaM U YPaBHEHHAM,

. BIaJeHHE NIPABUNIAMU TEXHUKH OE30OaCHOCTH NPH MCMOJIb30BAHUY XMMHYCCKHX
BEIUECTB;

e chOPMHPOBAHHOCTE COOCTBEHHOM NO3HIMH DO OTHONICHHIO K XHMHUCCKOH

HH(bOPManHH, TOIY4aeMOi U3 pasHEIX HCTOTHHKOB.



TEMATHYECKHAN YYEBHLIN IUTAH AMCUUNJIMHEL BA.07 XHMUS
TEXTIMYECKWU [TPOGWITH TIPOPECCUOHANILHOTQ OBPAROBALMS

[1pu peanusanmu coaepxanus 0GmeoGpazopaTensHOR YueGHOH MHCIHIITHHEL BI.07 Xumus
B npeaenax ocpoexuss OIIOIT CIIO wa 6ase ocHoBHOro obmero o6pazoBanus ¢ [IOIYYEHHEM
cpeanero obmero obpazoBamua (IIIIKPC, IINICC3) wmaxcuMaTsHas yueQHad Harpyska
00YYaIOITHXCA COCTARILET:

no cneumanbHocTaM CIIO 18.02.09 Tlepepaborka HedTH M rasa TEXHHYECKOTO npodug
npodeccuornanbHOTO o0pasopanus — 97 4yacom, W3 HHX ayauTopHas (ods3arennpHadg) Harpyska
OOYMAIOIINXCS, BKMOYas 1a0OpartopHble ONBITEI M IPAaKTHYECKHE 3aHSTHS, —37 JACOR;
BHCAYJUTOPHAL CAMOCTOATENEHAS paboTa ctyaeHToB — 21 dacos.

Maxc. KoJ1-BO ayaAuTOpHbIX Cam.
HanMeHoBanKe pa3fefioB H TeM y4aeb. YACOB pad.
Harp. BCero | JeKuMM | npak | ¢TYL
CTY/., JACOB THYE
qac. CKan
pabo
Ta
1 2 3 4 5 6
Brejgenne 2 P 2
1. O61an B Heoprannyeckas XuMHS 53 40 26 16 13
l.1. OCHOBHLIE [IOHATHA N 3AKOHBI 3 2 2 1
[.2. [lepuoanyeckuii sakon u [leprognueckas cucrema 8 6 4 2 2
XHMH4ECKHX 3eMeHToB H M. Menneneera u cTpoetue aroMa
1.3, CrpocHiE ReltiecTBa 8 6 4 2 2
1.4, Boaa. PacTeopsl. SNeKTpoiaHTHYeckas & 4 2 2 2
JUCCOUHALHA
L.3. Knaccupuxanns HeOpraHMYECKHX COeHHEHHN M UxX 10 o 4 4 2
CBOHCTRA
1.6. XHMH4ECKHEe peakLMH 8 6 4 2 2
1.7. MeTajuibl H HEMETALITBI 10 8 4 4 2
2. Opranuveckass XHMMUR 42 34 16 16 8
2.1. OCHOBHBIE MOHATHA OPTAHHYECKOHR XHMHH H TEOPUA 6 4 2 2 2
CTPOCHHA OpraHHYeCcKHX COeRWHEeHNIT
2.2, YrnesoZopoabl M HX MPYPOAHBIE HCTOYHHEKH 12 10 4 4 2
2.3. KuMcaopoAcoaep amue opraHuaeckie CoeauHeHM 14 12 6 6 2
2.4, AsoTcoAepaluye OpTaHHIECKHE COSIUHEHHA, 10 8 4 4 2
Ilonumepsr
Hroro: 97 76 44 32 21




COJIEP’KAHHUE YYEFHON JACIAILIAHDI

Texuudecknil npopuas npodeccnoHATLAOT0 00pazoBaAHHA

Beegenue

HaydEble METONBI MO3HAHHS BEIIECTB M XHMMUECKMX sBICHHH. Ponb skCnepuMeHTa H
TEOPMH B XMMHH. MOJENUPOBaHME XUMHYECKHMX NPOLECCOB. JHAMCHHME XHMHHM IIPH OCBOCHHH
npobeccuit CIIO m cmemmansHocTelt CIIO  TexHUYECKOTO MPOGHIA poecCHOHATBHOTO
oOpazoBaHud.

1. O0mias ¥ HeoprasHYecKas XHMHI

1.1. OcHoBHBIC NOHATHA H 3AKOHBI XHMHH

OcHOBHSIE NIOHATHS XUMHH. BetecTBo. AToM. Monekyna. XUMHICCKHH 3JIEMEHT.

Asmtorpormg. IIpocTeie W CIOXKHBIE BelIecTBa. KauecTBCHHBIA H KOJIMYECTBEHHBIH COCTAB
BElIECTB. XHUMMUECKHe 3HAKH H (QopMmyabl. OTHOCHTENLHBIC ATOMHAd M MONCKYJApHAaT MacChbl
KomnyecTro BellecTBA.

OCHOBHEIE 3aKOHH XMMHH. CTeXMOMETpHA. 3aKOH COXPaHEHHS MacChl BEHIECTB. 3aKXOH
MOCTOSHCTBA COCTARA BEUISCTE MOJIEKYIIIPHON CTPYKTYPhL, 3aK0H ABOrajpo U CNEICTBUA M3 HETO.

PacyeTutle 3aadi HAa HAXOWKAEHHE OTHOCHTENBHOA MOIEKYIAPHOM MAacChl, ONPEOCACHHUC
MACCOBOH MOIM XHMHYSCKHX MIEMSHTOB B C/IOXHOM BEINCCTBE.

JeMOHCTpAUH

Moeny aToMOB XHMHIYECKHX 3TIEMEHTOB.

Moznens MOJEKYI NpPOCTEIX M CNOXHBIX BelICCTE (ImapocTepixHeBble M (THOAPTa—
bBpurneba).

Konnexmms npoCTEIX ¥ CHOXKHBIX BELIECTB.

HexkoTopelie BelMEeCTBa KOMHUECTBOM 1 MOJIE.

Mozens MOApHOTo 00hEMA Ira3oB.

Amnorponus docdopa, KECIOPOIa, ONOBA.

lpoduneHele H NPo(ecCHOHANBHO 3HAUMMLIE DJIEMEHTHl COEPKAHMS. AJIOTPONHEIE
momuUKAIMM yraepoga (amMas, rpadHT), KHCIOpoAa (KHCIOPOA, 030H), ONOBa (cepoe U benoe
onogo). [ToHATHE 0 XUMUYECKOH TeXHOIOTHH, DHOTCXHONOIHY K HAHOTCXHOJIOTHH.

1.2. Tlepuoandeckuit 3axkoH u Ilepmoan4deckas CHCTeMa XHMHYCCKHX NIEMCHTOB
. MenpejeeBa H cTpoeHMe aTOMa

[epuomraeckuii saxon .M. Mengeneesa. Otkprirre .M. Menzneneersim llepromaaeckoro
zakoHa. [lepuoaudeckuii 3akoH B popmynuposke J.M.Menzaeneera.

IMeprmommdeckas TaOnMua XHMHYECKHX 3NMEMEHTOB — IpPauUyecKoe OTOOpaKeHHE
NIEPHOIMYECKOro 3akoHa. CTpYKTypa MepHoAutueckol Tabiuipl NEepHOABI (Malble H Gonpioue),
rpymnns! (TapHas | nNodouHan).

Crpoenne aroma u Ilepronmyeckuii 3akoH .M. MeHneneesa. ATOM — CIOXKHag JacTUIIA.
Sinpo (UpOTOHBEI M HEHTPOHBL) K 31eKTpoHHad oOonouka. Msotomsl. CTpoeHHE 3JIEKTPOHHBIX
0BOJIOYEK AaTOMOB 2IEMEHTOR MAIBIX HepromoB. OCOBEHHOCTH CTPOEHUS 3MEKTPOHHEIX 000I0OYEK
ATOMOB 2JIEMEHTOR OOBIIMX MEPHOIOB (IEPEXOTHEIX NIEMEHTOR).

[Tousatue o6 opburamax. s-, p- ¥ d-opOurand. DIEKTPOHHEIE KOHQUIypaldi aToMOB
XUMHYECKIAX ATIEMEHTOB.

Cospemennas (opmynupoeka Ilepuonpdeckoro 3akoHa. 3HavcHue Ilepnoaudeckoro
3ax0Ha ¥ Ileproaudeckoi cHCTeMBI XuMH4eckux >1eMenToB [l M. Menaeneesa A/ pa3BUTHA HAYKH
H MIOHUMAHHN XUMHUYECKOH KapTHHBI MHpa.

HeMoHcTpanu

Pazmuuntie dopMbl [TeproandecKoi cHCTeMB! XHMMUeCcKHX anemMeHToB J.1.Meraeneesa.

Nunamuueckue Tabuib 114 MogenHposanud IleproardecKon CHCTEMEL

JJeKTpH3alBs TEN K HX B3aUMOICHCTBHE.

JlabopaTopHblii ONBIT

Monenuposarue nocrpoennd [leproaudeckoi TaOMHIbE XHMUICCKAX JIEMEHTOB.



[IpodmuiabHEIE H NPOQEcCHOHANBEHO 3HAUHMEIE 3IIEMEHTHL CoAcpiKanma, PaanoakTHBHOCTS.
Hcnons3opanne paguOaKTHBHBIX H30TONOB B TEXHHUECKHMX LeEiX. PeHITeHOBCKOE H3NYyYeHAE U
IO HCNOIL30BAHHE B TEXHWUKE W MeIUNMHE. MozpenmpoBaHHe Kak METON IIPOTHO3HPOBAHMS
CHTYAIIMH HA NTPOH3BOACTRE.

1.3. Crpoenue pemecTsa

Honuas xumudaeckas cszb. KaTHoHBL, uX 06pa3oBaBie W3 aTOMOB B pe3yIILTATE MpoLecca
OKHCICHHA. AHHOHBI, MXx 00pa3oBaHHE M3 4TOMOB B PE3YJIBTATE NPOLECCA BOCCTAHOBICHHS.
HoHHAt CBA3h Kak CBS3b MEXAY KATUOHAMHE M AHHOHAMH 24 CueT MEKTPOCTATHHECKOIO
NpUTHKEHKs . KiacCHuKalia HOHOB: N0 COCTABY, RHAKY 3apajia, HAMHYHK THAPATHOH O00I0UYKH.
Honnrie xpucrannuueckue pemeTkd. CBOHCTBA BEIMECTB ¢ MOHHLIM THIOM KPHCTANTHYECKOH
PEIeTKH.

KoBaneHTHas XuMuyecKas cBs3b. MexaanaM 06pa3oBaHHe KOBATEHTHOM CBS3U (OOMCHHEIH
U AOHOPHO-KUENTOPHBIM). IEKTPOOTPHIIATENRHOCTE. KOBaleHTHEIE NONApHAS T HeMnoxapHas
CBA3H. KpaTHOCTE KoBaneHTHOM cBsizH. MOJIEKYMSApHEIE U aTOMHEIE KPHCTANIHIECKUE PEIISTKH.
CBOHCTBA BSIECTB € MOJIEKYIISPHBIMA M aTOMHBIMH KPUCTALIHYECKHME PEeIICTKAMH.

Meranmmuueckas cBa3b. MeTa/UtMueckas KpHCTalIHYeCKas pelmierka # MeTaUIHYeCcKad
XUMHYeCKad CBA3k. DH3MYIeCKHe CBONCTBA METAJUIOB.

AFPETATHEIE COCTOAHHS BEIIECTB M BOAOPOLHAA CBI3b. TBepIoe, XUAKOE H razoodpaztoe
COCTOAHMS BEINECTS. [lepexon BemecTra H3 OIHOrO arperaTHOrO COCTONHAS B JIPYTOE.

Boaopoanad ceaze.

Hnerple semectsa u cMecn. [loMaTHE O cMecH BeimecTB. | OMOTCHHEIE H [€TePOTCHHEIE
cMecH. CoctaB cmecell: o0beMHAs H MaccoBas IOIH KOMIIOHEHTOR CMECH, MACCOBasg MOJA
NpHMECEH.

Hucnepcubie cmctemel. [loHstme o aucnepcmolf  cucTeMe. Hucniepcrag daza o
TUCTIEPCHOHHAA Cpeia. KNACCHQHKATHA QUCITEPCHLIX CHCTeM. IIOHATHE 0 KOIUTOHIHBIX CHCTEMAX.

HeMoHeTpanuH

Moanens kprcTanmayeckoii pelreTky XJIopuaa HaTpHs.

Obpasis MUHEPANOB ¢ HOHHON KPHCTAIUTHYECKOMH peImeTKON; KaJBIUTa, TATNTA.

Mojie KpUCTAUIHYECKHX PEIIeTOK «CyXOoro mpia» (wid Hona), anmasa, rpadura (mmu
KBap11a).

[Iprbope! Ha KUAKAX KpUCTaILIaX,

O0pasusl pasmUYHBEIX AWCIEPCHBIX CHCTEM: SMYNBCHH, CYCIIEH3HH, asposonel, reneii u
30JIeH.

Koarymsmmsi,

CHuHepesnc.

I dext Tunzana.

JladopaTopnele o1ILITEHI

IIprroToBncHNE Cycnensun KapGoHaTa KaibIHs B BOJE.

[Homygenue sMyIsCHE MOTOPHOTO Mac/a.

O3HaKoMIEHHE CO CBOMCTBAMH JHCHEPCHBIX CHCTEM.

[IpodunbHBIE 1 TPOHECCHONANTEHO 3HATHMEIE 3IeMEHTEI cofgepkanud, [longapHocTs cBs3n U
NOMAPHOCTE MONCKYIBL. KomneHcauus. Texydecrs. Bosronka. Kpucrammusanms. Cybnumanua u
AecyOnuManHs. AHOMaTHY GH3HYECKHX CBOMCTE BOIEL K umcue KpHCTAILL. MUHEpaTbl H TOPHEIS
HOPOARI KaK IPHPOIHBIE CMECH. IMYJIBCHHU M CYCIIEH3HA.

3omu (B TOM unclIe a3po30au) u renu. Koaryasums, Cunepesuc.

1.4. Boga. PacTBopbi, JNeKTPoIMTHIECKAS THCCOMHAITS

Bopa. Pactsopel. Pacteopenne. Boxa kak pacTRopuTeIs. PacTBOPHMOCTE BEIECTS,

HachunenHsie, HeHACHILIEHNEIE, NEPECHICHHbIE PACTBOPBI. 3aBUCHMOCTL PACTBOPHMOCTH
ra3oB, XUAKOCTEH H TBEPABIX BEILECTB OT PA3NMHIHEIX (BaKTOPOE.

MaccoBas 1051 pacTBOPEHHOTO BemecTsa.

INEKIPONMTHIECKAA THCCOUMANUA, DICKTPOIUTE M HEJJICKTPOMUTEL. IEKTPONUTHIECK A
pucconnana. MexaHu3sMEI SIEKTPONMTAYECKOR IHCCOUMANMM IS BEIECTB C PA3MHYHEIMH
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THIaMd  XHMHYCCKOH CBA3M., [MaparwpoBaHHBlE W HETMOpATHpPOBaHHGIE HOHBEL (TeleHS
AMEKTPONMMTHYCCKOH Auccounaiyy, CunsHple M cnabble 3MeKTPOMUThH. OCHOBHBIE IIOMOXEHHS
TCOPHH SJIEKTPOMHTHYECKOH AUCCOIMAKY. KHCIOTEL, OCHOBAHMS U COMM KaK HIEKTPOJIHTEL

JeMoHeTpannn

PacTROpHMOCTE BEIHECTB B BOJIE.

Cobupanue razos METOIOM BEITECHCHHS BOJIEL.

PacTBOopeHue B BoNe CePHOM KUCIOTHI B COTeH aMMOHMIL.

OGpas3ibl KpHCTAIIOTHIPATOR.

Hsrorornenne rENCOBON TOBASKH.,

HicrbITanne pacTEOPOB 3EKTPOIHTOB B HEIEKTPOIATOB Ha TIPEAMET AHCCOLHAIIH.

3aBHCHMOCTb CTEN€HH OIEKTPONMTHYECKOH JMCCONHANMM YKCYCHOH KHCHOTEL OT
pa3baBneHHs pacTeop4.

JIBH)XEHIE OKPAIIEHHEIX HOHOB B 3IEKTPHUECKOM IOJIE.

[IpuroroBienne xecTKOl BOABI H YCTPaHEHHE €€ JKECTKOCT.

HoHRTEL

OGpa3ubl MEHEPATBHEIX BOA PA3NIMYHOIO HAZHAYEHHS.

IlpakTrYecKoe 3aHATHE

IIparoToBIEHME pacTBOpa 3aNaHHON KOHIIEHTPALIHH.

Ilpodrisrbie U MPOGECCHOHANEHO 3HAYHMEIE DNEMEHTHl COLEPKAHHUA. Pactropenne xax
thu3HKo-xuMuIeCKuii mpoiecc. Terwtosrie 3¢ dexTs npH PacTBOPEHHH.

Kpucrammoruaparsl, Peillenne 3aza9 Ha MacCOBYIO 10O PACTBOPEHHOrQ BeIIeCTHA.
[IpiMencHue BOABI B TeXHHYeCKHX NeiX. JKecTKOCTL BOABI M CIOCOGHI ee YCTpaHEeHU4,
MpuHnepansHBIe BOAEL.

LS. Knaccndukanus Heopranmdecknx coefMHEHMI H UX CBOHCTRBA

Kuenots! 1 ux cBolicTsa. KHCIOTEI Kak 3NeKTpoOIRTEL, HX KIaCCHGUKALHES A0 paz-

AUHEIM NpH3HAKAM. XHMHYCCKHE CBOHCTBA KHCIOT B CBETE TEOPHH JIEKTPONHTHYECKOH
ZACCONHANIH. OCOGEHIIOCTH B3aHMONACHCTBHS KOHIIEHTPUPOBAHHOMN CEpHOH W a30THOI KHCIOT C
MeTaIaMi, OCHOBHLIE CIIOCOOR! IOJIYVIEHUS KACIOTEL

OcHoBaHMA W uX cBoicTBA. OCHOBAaHHMS KaK SJIEKTPONATEL, HX KNACCU(QHKAIMA 11O
PasiuYHBIM MPH3HAKaM. XWMHAYECKUE CBOHCTBA OCHOBAHHMM B CBETE TCOPUM BICKTPOIMTHICCKOH
AucconHaliy. PasnoxeHne HEpacTBOPUMBIX B BOAE OCHOBaHKE. OCHOBHBIE CIOCOGEI NOAy4EeHUS
OCHOBaHHH,

Comu v ux ceoiicTa. Conu Kax snexrpomutsl. CONHA cpexHue, KUCIEIE H OCHORBHBIE,

XUMWYECKHEe CBOHCTBA COJel B CreTe TEOPHH ACKTPONUTHISCKOHR qucconuanau, Criocobrl
NOJIYYSHHUS COJIEH.

['maponus coneii.

Oxceapl u uX ceodictBa. Comeobpasyiomue n HeconeoBpasyomMe OKCHALL. (OCHOBHEIE,
aM(OTEPHEIE H KHUCIOTHBIE OKCHIBL. 3aBHCHMOCTE XapakTepa OKCHOA OT CTEMeHH OKHCICHHS
o0pasyromero ero Metaria. XuMudeckue ceoitcTea okcHIoB. [Tonyuenne oKCuIoB.

HeMoucTpauy

BiaumMoneiicrepe azoTHoil B KOHUCHTPHPOBAHHOH CEPHOM KHCJIOT © METAIUTaMH.

I'openue pocdopa n pacTBoperye npoayKTa FOpeHHS B BOJE.

[lomyqenue u cBoficTBa aMOTEPHOTO THIPOKCHIA.

HeobpaTHMEIH ruaposins kapBuaa Kajibiind.

OOpaTuMeIii THAPOJIHS COMEl pasnUYHOro THIIA.

JladopaTopurie ONILITEHI

Hcrnisrranne pacTBOpoOB KHCAOT HHIHKATOPAML.

BsaumoxelicTsre METANTOR ¢ KUCIOTAMM,

BzaumonelicTBHe KHCHOT ¢ OKCHIAMH METAIIIOB.

B3aumopnelicTRie KHCITOT ¢ OCHOBaHHAMY.

BiaumoneiictBue KHCAOT ¢ cONAMMY.

VeneiTanue pacTBOPOB Meno4el HHANKATOpaMHL.
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B3anMoaeiicTere menoueii ¢ comamu.

PaanoxeHKe HepacTBOPHMEIX OCHOBAHHI.

BzauMopneiicTEHe coneli ¢ MeTAIaMH.

BsanmoaeiicTere coseli Apyr ¢ apyroM.

I'napomms coneit pasamgroro THma,

lipoduneurie ® mpodeccuoHanbHO 3HAYMMEIE  3NEMSHTHI cogepxanus. [Ipasuna
pa3daBneHus cepHO KuCnoTel. Mcmoms3obanue CEPHOH KHCHIOTH B MPOMBIINIIEHHOCTH,

Enxue memous, UX HCHONB30BAHNE B IPOMEIIINCHHOCTH, [aMleHas ¥ HerameHas H3BECTD,
HX IPAMCHEHHE B CTPOUTEINLCTRE. I Hullc # aneGacTp, THICORAHTIE.

Ilonstie o pH pactBopa. Kucnornas, menodnas, HeliTpansuas cpeda pacTBOpPOB.

1.6. Xumuueckue peaxkuyuu

Knaccuduranus xumuyeckux peaxumii. Peaknun coejmHeHnus, pa3NoKeHus, 3aMelleHus,
obMmeta. Karanutideckue peaxiun. OGpaTHMEC H HeOGpaTHMBIE peakuuu,

' OMOTreHHBIC 1 TETEPOTEHHAIC PEAKI[AH. SK30TEPMHYECKHE U FHAOTEPMUYECCKHE peaKI{iH.

Tennosoit addext xuMugeckux peakuumit. TepMOXHMHYCCKIHE YPaBHEHMS.

OKHCIHTENBHO-BOCCTAHOBHTENbHEIE peaknnd. CTenenp okucreHns, QOKUCIHTENE 1

BOCCTAHOBMCHHE. BoccraHOBMTENms M OKuCIeHHe. MeTon 3IeKTPOHHOro GalaHca Ius
COCTaB/ICHUA YPABHCHHH OKHCIUTEIBHO-EOCCTAaHOBHTENLHEIX PEaKITH,

CKOpPOCTE XHMHYECKHX peakiuil. ITOHSTHE 0 CKOPOCTH XUMHYECKUX peakiiui. 3aBHCHMOCTD
CKOPOCTH XHMHYECKUX PEaKiMH OT pasiuyHbBIX (DAKTOPOB: IPHPOILI PEATUPYIOMHX BEIIECTB, HX
KOHIICHTPAIK, TEMNCPATYPBL, IOBEPXHOCTH CONPHKOCHOBEHUS H HCTIOJIB30aHMS KATANIH3aTOPOB.

OOpaTHMOCTE XMMHUECKHX peaxnmit. O6paTuMble u HeoOpaTHMEBEe peakid. XUMIUeKoe
PaBHOBECHE H CIIOCOOLI er0 CMEIICHHUS,

HeMoHeTpannu

lIpmvepbl He0OpaTHMEIX peakimil, HOymux ¢ oOpa3opaHHeM 0CaIKa, ra3a Wi BOJTEL

3aBHCHMOCTE CKOPOCTH PEAKIINH OT HPHPOLIE] PearupyolUs, BEINECTs.

BiaumozelicTBHe pacTBOPOB CepHOM KHCHAOTEL C pPacTBOpaMH THOCYIL(pATa HATPHS
Pa3sTHYHON KOHIIEHTPALUHN M TEMIIEPATYPEL.

Moaens Kunsamero cnoy.

3aBUCHMOCTH CKOPOCTH XAMHYECKOH peakiud OT [IPUCYTCTBHS KATAIM3aTOpa HA TPHMEpE
Pa3IOXKEHNA NEPOKCHAR BOAOPOHA ¢ MOMOIIBIO AHOKCHOZ MApTaHLia ¥ KATANA3EL

Mozens anexkrponmsepa.

Mo/iens 3MeXTPONA3HOM BANHEI 71 MOMYUCHHES ATFOMHAHHSL.

Mozens KoJIOHHE! CHHTE3a aMMIaKa.

JlabopaTopHbie OHBITEI

Peakuus 3aMeIIeHNs MeIH XKENE30M B PacTBOPE MEHOTO KyIiopoca,

Peaxnuy, naymue ¢ obpasopanmneM 0CaJKa, ra3za HiIx BOIEL

3aBHCHMOCTD CKOPOCTH B3aMMOACHCTBIA COMIHON KHCIOTE ¢ META/LTAMY OT KX IIPHPOIEL

3aBUCHMOCTE CKOPOCTH B3aHMOACHCTBHS IHHKA ¢ CONSHON KHCTIOTOM OT ee KOHIICHTPaLlKH,

3aBHCHMOCTE CKOPOCTH B3aHMONEHCTBHS OKCHAA Meau (I) c cephoii kucnorolt ot
TEMIIEPaTYPBhL

llpouneueie ¥ IPOYECCHOHANEHO 3HAYMMEIC BIIEMEHTH cogepxanuia. Ilongatue o6
NEKTPONK3e. IMCKTPONHU3 DPACIIaBOB. DJIEKTPONH3 PACTBOPOB. INCKTPONIATHHECKOS HOTyICHHE
aroMUHES. lpakTrHaeckoe npuMeHenue aNeKTponusa. | ansBanon TacTHKA.

I'anbBanocTerns. Padunauposanie nBeTHEIX MeTAILIOR.

Karamus. 'oMoreHusle U reTeporeHHule KaTanu3aropsl. [IpoMoTopel. Katanurigeckue sapl.
Haruburoper.

[TpoH3BOACTBO aMMHaKa: CHIPbE, ANAPaTypa, HAYYHIE IIPUMHITAIEL

1.7. MeTanasl H HeMeTa/LILI

Mertanmel, Oco0eHHOCTH CTPOSHHS AaTOMOB H KpacTamioB. Du3ndecKHEe CBOMCTBA
MeTamIoB. KraccHQuKamms MeTanioB N0 pasnHdHBM NpA3HAKaM, XHUMMYCCKHE CBOMHCTRa
METANOB. IMEKTPOXMMHYECKUH P HAIPSKEHHH METAIUIOR. MerannorepMmus.
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Obmme crnocobel HoaydeHHs MeTamnoB, [loHstHe o MeTamryprun. IIMpoMeTannyprus,
THAPOMETALUTYPIHA H 3NEKTPOMeTA/LTYyprius. CinaBhl 4EPHLIE H LBETHERIC.

Hemeramner, OcoOeHHOCTH cTpoeHHs aroMoB. HeMeTammsl — DpoCTHE BelIecTsa.
3aBHCHUMOCTE CBOHCTB TANOI€HOB OT MX MOIOKEHHS B MeproandecKkol cucreme. OKHCIHMTENBHEIE B
BOCCTAHOBHTENLHBIE CBOMCTBA HEMETANIOB B 3aBHCHMOCTH OT HX TOJNOKEHHS B psIy
JIEKTPOOTPUIIATEIBHOCTH.

Hemoucrpannn

Konnekumsa metalioR.

B3anmMozefcTRHE METATUIOB ¢ HEMETANIAMH (JKee3a, [(MHKA H aIOMHHHUSA ¢ Cepoit,

AMOMHHHA ¢ HOAOM, CYPBMEI C XIIOPOM, TOPEHHE XKee3a B XII0pe).

["'openue MeTaIos.

ATIOMHHOTEPMHUS,

Konnexkuus nemetamnos. [ opeHne HeMeTa/LIoB (cepsl, pocdopa, yrias). Berecuenue

MCHCC AKTUBHEILX T'AJIOTEHOB U3 PacTBOPOR UX CoJicH Oollee aKTUBHBIMU [&I0rCHAMH,

Mozens NpOMBIILLIEHHONR YCTAHOBKU QIS LIPOM3BOACTBA CepHOH KUCHOTHL Mogens mneun
g obxkHra wu3secTHika. KOMNGKUMH NpoayKuwii CHIMKATHON NPOMBIINEHHOCTH (CTEKNa,
dapdopa, pasguca, ueMenTa pazIUUHBIX MAPOK ¥ IP.).

JlabopaTopHbie ONBITHI

3aKaika M OTIYCK CTAlIH.

(O3HaKOMJIEHHE CO CTPYKTYPaMHU CEpOro M OEIoro 4yryHa.

Pacnoznasanue py) sKenesa.

IlpakTHyaeckue 3aHITHI

Iomyuenue, cobupaHue ¥ pacno3HaBaHUE razoB.

Pemenne 3KCIIepUMEHTAIBHEIX 38044,

Ilpodunrssie 1 podeccuonanTbHO 3HAUMMEIS IEMEHTE! COlepXanus. Kopposns MeTamnos:
XAMHYECKAS M IIEKTPOXUMHUCCKAS. 3aBUCHMOCTD CKOPOCTH KOPPOSHH OT YCIOBHH OKpyXaromel
cpenel. KiacCHQHKAUNSA KOPPO3HH METAINOB TO pasiHYHLIM [pus3HakaM, CHoocoBsl 3aiuThl
METaNN0B 0T KOPPO3HH.

I1pou3BOACTBO UYTYHA M CTAJH.

ITonyuenne HemeTamnoB (paknHOHHON MEPETOHKON KMIOKOTO BO3ZYXa H SIEKTPOIH3OM
PAcTBOPOB HJIHM PACIIABOB BNCKTPOIHTOB.

CHIMKATHAS TPOMBIIIEHHOCTE. IIPON3BOACTBO CEPHOM KHCIIOTEL.

2, Opragndeckan XuMHS

2.1. OcHOBHLIE NMOHNTHA OPraHHYECKOH XMMMH W TEOPHS CTPOCHHSR OPraHHYECKHX
COCHHCHHAN

llpeamer oprampueckoli xuMuu. IIpHpoaHEle, HCKYCCTBEHHBIE H  CHHTETHYECKHE
OpraHudeckue semecTsa. CpaBHEHHE OPraHHYECKUX BEIECTR ¢ HEOPraHWIeCKHME.

BanenTHOCTh, XMMHYECKOE CTPOSHHE KAaK NOPSAOK COCAHHEHHS ATOMOB B MOMEKYIEHI IO
BAJICHTHOCTH.

leopust crpoenmsa opranuueckux coemunenuit A.M.ByrnepoBa. OCHOBHHIE NOJOKEHHS
TEOPHU XUMHYECKOT0 CTPpOeHHUA. M3oMepHs 1 H3oMephl. XuMHIecKue HOpMYNbl H MOJETH MOJEKYT
B OPraHBvYeCKOr XHMHH.

Knaccuduxanus oprammdeckux BemecTB. Knaccuukallds BEIECTB N0 CTPOSHHIO
YLJIEPOAHOIO CKENETA M HAIMYHIO (PYHKIHOHANBHBIX rpyon. loMonorm u romojorusa. Hauana
HoMmeHknatypst [UPAC.

KnaccHpurauns peakmuii B OPraHMYecKod XHMHM. PEaKIMM  IpHCOeIHHEHHH
(THAPHPOBAHHUS, ralOTEeHHPOBAHMS, THAPOTAIOTEHHPOBANUS, MHAPATALKH). Peakiny OTINEeIIeHus
(@eruApHpOBaHUS, NETHAPOTANOTeHHPOBAHMS, JerHApaTayn). Peakiuu samemenus.

Peakiium n2oMepH3aIiyi.

deMoncTpanHu

Mojen MoleKy 1 TOMONOTOB H H30MEPOE OPraHHYECKHX COeNHHEHHIL.
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KauecrsetHoe oOHapyXeHHe YIIepofa, BOAOPOIA H XJIOPA B MONEKYJIAX OpPTaHMYecKHX
COCIUHCHHH,

JlabopaTopHblii onbIT

W3roroBnenne Mogeell MONeKyII OpraHiyecKuX BEHECTB.

[Tpodunbrbie 1 IPOPYECCHOHANLHO 3HAUHMEIE SIEMEHTB! COXSPIKAHUS,

Ilonarue o cyGeTpare u peareHTe., PeakliUd OKHCIEHHA M BOCCTAHOBICHHS OPraHuIECKNX
BEILECTE,

CpaBHEHHE KIACCH(DHKAINY COSTUHEHUHE M KIacCHPUKAIINM peakiuii B HEOPTaHHYIEeCKOH u
OpPraHudecKol XHMHH,

2.2. YreBogopoabl M UX NPHPOAHbIE HCTOYMHAKH

ANKaHHl, AJIKaHbl: TOMOJIOTHMCCKHH pPaA, H30MEpHS K HOMEHKIATypa AalKaHoB.
XVMHYeCKHe CBOMCTBA @IKaHOB (MeTaHA, 5TaHA). TOpeHWe, 3aMELUICHHE, PasIoKeHHE,
acruapupoBanue, [IppMeHeHe aIKaHOB HA OCHORE CBOMCTE.

ANKeHBL. OJTHNEH, ero nojIydeHue (OerHApUpPOBAHHEM OTAHA, AenoIMepr3aIei
MIOJIM3THNICHA). ['OMoNoruyeckuit paj, u3oMepHs, HOMEHKIATYPA ATKEHOB. XAMHYECKHE CBONCTRA
OTHIEHA, TOPEHHUE, KakuCCTBEHHBIC peakliul (00ecnpeunBanue 6poMHOM BOZE U

pacTsopa IE€pMaHTaHaTa Kajlus), THApatanys, NomMMepusanud. [IpuMeHeHUue 3THIIEHA Ha
OCHOBE CBOHCTB.

JveHbl v Kaygykd. [TorsaTHe o aueHax Kak yrieBOAOPOAAX ¢ JBYMS MBOMHBIMHA CBI3SAMHU.
ConpsokenHsle nueHel. XuMHdeckue cBoMcTBa OyTaamena-1,3 u H30MpeHa: 0GeCIBEUMRAHHE
OPOMHOH BOZBI ¥ IONMMEPU3aliks B Kayuyku, HaTypaisHbil H CHETETHYECKHE Kaydyku. Peiuna.

ATKHHBL AlleTHIeH. XWMMHYECKHE CBOWCTBA ANETHICHA: TrOpeHHe, O0eCIBEYMBAHNE
OpOMHO# BOZBL, NPUCOSTHHEHMH XJIOPOBOAOPOAA W TUjpaTauns. IlpuMeHeHHe aneTiieHa Ha
OCHOBEC CBOHCTB. MexKinaccopas H30MepHs ¢ &IKAIUEHAMHY,

Apenpl.  benson. Xumudeckue cBojictBa OeH30Ia: ropeHHe, peakidH —3aMelleHHs
(rayoreHupoBanne, HUTposanne). [IpuMeHeHne 6en30a HAa OCHOBE CBOHCTE.

[pupoausie neTOUHUKY yTIEBOROPOROB. [IpUPOMHBIL ra3: COCTAR, MPUMEHEHHE B KAUSCTRE
TOILIHERA,

[Tedre. Cocras u nepepabotka nedru. Ileperonka vedru. HedTenpomykTa..

JdeMmoHcTpannu

["opeHne MeTana, dTUIEHA, ALSTHICHA.

OTHOIICHHE MeTaHa, JTHNEHA, aueTHIeHa B GeH301a K PacTBOPAM MEPMAHIaHaTa KATHs
OpoMHOIL BoJE,

HoxyueHne sTriena peakumelt JeruapaTanny dTaHONA, aleTRIEHa — I'HAPOIH30M KapOuaa
KanbIus,

PasnoxeHue Kaydyka UpH HArpeBAHHH, MCHOBITAHHE IPOIYKTOB pasyIOKCHHS Ha
HENPEASIEHOCTD.

Konexua o6pasnos Hedru u vedrenporykros. Kommtexnus «KaMeBHEIR yroas 1

IPOAYKIIHA KOKCOXHMUYECKOTO IIPOH3BOICTRAY.

JlabopaTopubie ONBITHI

O3HaKOMIEHHE ¢ KOUIEKIKEH 06pa3noB HedTH U IPOIYKTOB ee nepepaboTKH.

()3HaKOMIIEHHE C KONIEKIIMEH KaydyKoB | obpasnaMu u3genuit H3 pesHHEL

IIpogunbhble ¥ nNpodecCHOHANILHO 3HAYMUMEBIE  JJIEMEHTEI cogepxanud. IlpaBumno
B.B.MapxoBuukoBa. Knaccudukanus u sasHadenme kayuykos. Kiraccuduxanus w HazHadeHMe
pe3uH. ByIxkaHu3aug Kayeyka.

Ilomyqenne aneTmneHa nUpOAM3OM MeTaHa K KapOMAHBEIM  crmocoboM.  Peaxmus
NOMHUMEpH3AIMH  BHHANMXNOPHAA. lIONMBHHUIXIODHA M ero IpAMeHeHHe. TpHMepH3alus
alleTHIIEHA B OCH3O0II.

[Tonarue o6 axcTpaxumn. Boccranopnenue HATpoben3ona B anmwmmy. [oOMOTOTHYeCKu pan
apeHoR. Tonyon. HutpoBanue Tonyona. TpoTun.

(CHOBHBI® HANPABJICHNA NPOMEIINIEHHO IepepaboTKU IPHPOJHOTO Ta3a.

[lomyTasiit HedTAHOM raz, ero nepepaboTka.
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Ilponeccrl mpoMenmeHHo# nepepaboTku HedTH: KPeKHHT, prhopMUHT. OKTEZHOBOE YHCIIO
OCH3UHOB U LETAHOBOE YHCIIO JM3EILHOI0 TOIIIMBAL

KOKCOXHMHYECKOE MPOU3BOACTRO H €T0 MIPOAYKIIHA,

2.3. Kuciaopoacoaepkaline opraHMuecKae coeqUHeHHs

Crnuprer.  Ilomyuenue sTamona OpokeHHEM DIHOKO3BI W ruaparauuef  sTuieHa.
l'uapoxcnibHas rpynma Kak $pyHXIHORanbHas. IIoHSTHE O NPEAETEHEIX OAHOATOMHEIX CIIAPTAX.

XMMHYECKHE CBOACTBA 3TAHONA: B3aMMOJCHCTBHE ¢ HaTpHeM, OOpa3OBaHHe IIPOCTEIX U
CTIOXKHBIX 3(UPOB, OKUCIICHAE B anbierua. [IpnMeHeHne STaHOIa Ha OCHOBE CBOMCTE.

AIIKOTOIIM3M, €T0 ITOCHCACTBHS I OPraHH3Ma YeI0BEKa 1 IIPeIyIIPex/IcHHe.

I'mumepHH Kak HpeNCTABMTENs MHOTOATOMHBIX CIMPTOB. KadecTBeHHas peakupst Ha
MHOTOATOMHBEIE CTEMPTHI. lIpHMeHenne rmutieprHa.

Denon. PH3MYECKHE W XHMMHYECKHE CBOHCTBA (eHoya. BiamMmHoe BIMIHHE aTOMOB B
MOJICKyJle (eHONA: B3aUMOMEHCTBHE ¢ MMAPOKCHAOM HATPHA M A30THOH KUCIOTOM. [Tpumenenue
(PEHONA HA OCHOBE CBOKHCTB.

Anpaeruzel. [loraTHE 00 anbaeruaax. AnbaeruaHas rpynna Kak QyHKIHOHANEHASL.

PopManpierna H €ro  CBONWCTBA: OKUC/IEHHE B COOTBETCTBYIOLIYIO  KHCIIOTY,
BOCCTAHOBJICHHE B  COOTBETCTBYIOINHH  crupT. [lomyueHHe  anpmermfioR  OKUCICHHEM
COOTBETCTRBYIOINHX CIIHPTOB. [IlpuMencxne dopmansaernaa Ha OCHORE €ro CBOUCTB.

Kapbonossie xucioThl [oHsATHE 0 XapOoHoBEIX KHCToTax. KapbokcumsHas rpynna

Kak (pyHKIHOHANIbHAA. ['oMONOTHYeCKMi P NPEeAETEHBIX OXHOOCHOBHEIX KapOOHOBBIX

kucnor, [lonyuenne kapOOHOBBIX KHCIIOT OKHMCIEHHEM aNBACIUA0B. XUMUYeCKHE CROMCTBA
YKCYCHOH KHCHOTBI ODINME CBOMCTBA ¢ MHHEDAILHBIMH KHCIOTAMH M DEAKHHAS STepHUranyy.
lIpuMeHeHne YKCYCHOM KHCJIOTHI Ha OCHOBE CBOMCTB. Bnicmiue JKHPHBIC KHCIOTHI HA IIpUMEpE
MaTbLMATHHOBOU K CTEapHHOBOIL,

Cnoxusle adupel ¥ skupel. Ilomydenwe cnoxubix 3QUpoB peakiveil sTepudUKAIEH.
Cnoxusie 3Qupel B IpUpOJIE, HX 2HadYeHHe. [IpUMEHEHHe CIOKHBIX 3(UPOB Ha OCHOBE CBOHCTE,

Kupel kak cnoxssre admper, Kimaccumianus xupoB. XUMuYeckde CBOMCTBa KUPOB:
THpOJIA3 H THAPHPOBaHUE XKUIKHX JKHUPOB. lIpEMeHEeHne )XUpoB Ha OCHOBE cBoiicTe. Mba.

Yriuesonsl. VYIIeBoArl, HX KiaccHUKALMA: MOHOCAXapHABl  (IJIIOK03a, QpyKTO3a),
AUCaxXapuapl (caxaposa) M IOMHCAXapuakl (KpaxMan H IelIonosa).

I'moxo3za — BemecTBo ¢ aBOHCTBeHHOM (yHKUMed — ampmermmocmupr. XuMuuecKHe
CBOKCTBA IJIFOKO3BL: OKHC/ICHHE B TIIOKOHOBYIO KHCIOTY, BOCCTAHOBJICHHE B CODOHT, CIIUPTOROE
Opoxenue. [IpHMeHeHHE TIOKO3E Ha OCHOBE CBOCTB.

3HayeHHe YIIEBOIACR B JKMBOM NpPHpOAE M JKH3HH UCHOBEKA. ILIOHSTHE O peaKuusax
MORHMKOHACHCANH U THAPOJI3a Ha IPHMepe B3aNMOIIPEBPAITIEHHIH: TII0K03a — NONHCaXapH/I,

HeMoucTpannu

OKHCIICHHE CITHPTA B aJIbIErUI,

KauecTBeHHEBIE peakiiiy Ha MHOroaTOMHLIE CITUPTEL

PacTBOpEMOCTS (peHONa B BOAE HPH OOEMHOM TEMIIEPAaTYpe M HArpeBaHUH.

KauecTBeHHBIC peakiiy Ha (eHom.

Peaking cepebpstroro 3epKana alb/IerHI0B U TITIOKO3EL.

OKHCICHHE AIBACTHAOB H [VIIOKO3BI B KHCIOTY ¢ IOMOLIBIO THApoKcHaa mes (11,

KauecTreHHasa peakuus Ha kpaxman. Kommekuust 3upHbBIX Macel.

JlabopaTopHble OBITHI

PacTBOpeHHE IMIMIIEPHHA B BOJIE ¥ B3aHMOJACHCTBHE C THAPOKCHOM MeIH (1I).

CBOMCTBA YKCYCHOH KHMCTOTHL, OGHINE CO CBOHCTBAMHE MHHEPAIBHBIX KHCIIOT.

Jloka3aTenbeTBO HENPEAETBHOIO XapaKTepd KHAKOFO KHpa.

BianMozelicTBHE MIIOKO3EI B caXapo3sl ¢ ruapokcuaoM mew (11),

KauecTBeHHAs peakug Ha KpaxMa.

IIpoguneusie v MpothecCHOHANLHO 3HAYMMEIE BIEMEHTEL COACPXKAHHA. METHIOBLEIN CIIHPT K
€ro HCIOAE30BAHAE B KATECTBE XHMHUYECKOTO CHIPhA. TOKCHYHOCTh METAHONE ¥ [IpaBHIA TeXHHKH
be30macHOCTH NpH paboTe ¢ HUM. ITHICHIIIMKOND H €r0 NPUMEHEHHE,
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ToKCHIHOCTS STHIEHITTHKONS ¥ IPABUJIA TEXHUKH Ge30IacHOCTH IpH paboTe ¢ HAM.

llonysenne ¢peHONMA U3 IPOSYKTOB KOKCOXMMUYECKOTO IIPOM3BOICTEA U M3 OeH30IA.

[Nomikernencarus Gopmansaeruia ¢ HeHoIoM B GeHoNIopOpPMaLISTHAHYIO CMOJTY.

Aneranpaerus. [lonsatie o keronax Ha npumepe anerosa. ITpUMeHEeHHEe alleTOHA B TEXHHKE
H HPOMEIIUIEHHOCTH.

MHoroo6pasue kapOOHOBBIX KHCIOT (LABE/IEBOM KHCIOTEL KAK JBYXOCHOBHOM, aKpHIOBOU
KUCTIOTEI KaK HETIpeAeNbHOM, DeH30MHOM KHCIOTE KaK apOMAaTHIECKOH),

IInenxoobpasyromue Macnd. 3aMeHa OKMPOB B TEXHHKE HCIHIIEBBIM  CHIPBEM.
CHHTeHYeCKUE MOIOIIHE CPECTBA.

MonouHokucnoe 6poxenue rmoko3sl, KucaoMonounsle Ipoaykrel. CHIOCOBAHHE KOPMOB,
HuTtpopaHue 1100361, [THpOKCHIHH,

2.4. AzoTcoJepxkamue opranuveckue coeaunenus. IloaumMeps

AMuEBL lloHstHe 00 amuEax. AJmQaTHYecKHe aMHUHBL, HX KiIaccubUKanus u
HOMEHKIIATYpa. AHHINH KaK OpraHudeckoe ocHopanye., ITo/yyeHue anmInEa u3 HUTpoGeH30Ma.

[IpriMeHeHHe aHHIMHA Ha OCHOBE CBOHCTE.

AMHHOKHCIIOTEL. AMHHOKHMCIOTEL Kak am(oTepHble AUGYHKIHOHATLHBIE OpPTaHUYeCKHE
COCUHCHMS. XUMHUYCCKUE CBOMCTBA AMHHOKHCIIOT: B3aUMOIEHCTBHE ¢ INENOYAMH, KHCIOTAMH M
APYT ¢ APYroM (peaxknud NOIMKOHAeHcaHy), [TenTu#AS CBA3h ¥ NMOAHIIENTHIbL.

IIpuMeneHHe AMMHOKHCIOT Ha OCHOBE CBOTCTB.

Benxu. Ilepprunas, BTOpHYHAs, TpeTHUHAS CTPYKTYPhi OenkoB. XuMHUecKde CBOMCTBA
OEMKOB: FOPEHNe, /ICHATY paliks, TUAPOIIN3, IBETHRIE peakiun. Brogornaeckue GyHKOHE OENKOR,

[Tonumepbl. Benkn H NoMAcaxapusl KaK CHOIIOIAMEDHL.

l1mactmaccrr. Ionydenne moIMMepoB peakupeit IoIUMEPH3aIHE U IOIHKOHAEHCALHH.

TepMmornnacTHYHEIE ¥ TEPMOPEAKTHBHBIE MIACTMAcCH. [IpencTABUTENH ITIaCTMACC,

Bonmokma, mnx xnaccmpumkanms. Ilonyuenue BomoxkoH. OTIENBHBIC IIPENCTABHTENH
XUMHUYECKHX BOJIOKOH.

HemonceTpannu

BzavmoneiicTBHe avMuaKa H aHHIMHA ¢ CONSHON KUCITOTOLH.

Peaxiua anmimna ¢ 6poMHOHE BOJOH.

JloxazaTenseTBO Hanuuus QYHKIHOHATBHBIX IPYIII B PACTBOPaX aMHHOKUCIIOT,

PacTBopeHUe M ocaxacHue OelKoB.

IIseTHEIE peakiny OelKOB.

['openye NTHYLEIO DEpa U IHEPCTIHON HUTH,

JIabopaTopHEIe ONEITLI

PactBOpeHue Gercor B BOnE.

Obnapyxernue OEIKOB B MOJIOKE H MICHOM OyJIBOHE,

JeHarypauus pacrropa GeNlka KypHHOro sifna CIIUPTOM, PACTBOPAMH COJEGH THXKENBIX
METAILIOB U NPH HarpeBaHHH.

IIpakTiyeckne 3aHaTUA

Pemerye skCepuMeHTaIbHEIX 33049 Ha HACHTHQHKAINIO OPTaHWYECKAX COeMHEHHAI.

PacniosnaBaHHe MiacTMace ¥ BOJIOKOH,

[IpoduneHbie U NPOdECCHORATEHO 3HAYMMEIE IEMEHTEI COICPMAHL. AMHHOKapOHOBAK
KACIIOTA. KanpoH Kak NpeicTaBHTENb TOTHAMMHBIX BOJIOKOH. Hconn3osanne ruponusa Genkon
B NPOMBILLICHHOCTH. IlonusnBEU IOPH, NOMHTETPADTOPITHIIEH (TedoH).
DenonopopmMabIErUHbIE ITacTMacehl. Lenmynona. [IpoMbIIIEHEOE IPOH3BOICTRO XHMEHECKHX
BOJIOKOH.

1IpuMepHbIe TeMbl pedrepaToB (AOKNANOB), HHIHBHIY AT HBIX NpPOEKTOB

. BHOTeXHONOTHA H reHHad MHKCHEPHSE — TeXHONOruH XXI Beka.

. HaHOTEXHONOTUsl KaK MPUOPHTETHOE HAUPABICHUE PA3BUTHA HAYKH H IIPOM3BO/ICTEA
B Poccniickott @enepanmuy. _

. CoBpeMeHHEIE METOIEBI 00e33apaKUBaHHA BOIEL
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AJIOTPOITHA METAIOB,

Ansne v gesarencrocts .M. Menneneena.

«lleproanveckoMy 3axkoHy Oy/yinee He IPOUT pa3pyLICHHEM. .. »

Cuares 114-ro anemenTta — TpuyMd poCCHICKAX PHIAKOB-INCPLIKKOR.

H3otomnsl Bojgopoaa.

Hcnons3oBaHue paavoakTHBHEIX H30TONOR B TEXHHUECKHX LENIX,

PeHTreHOBCKOE H3IYYeHUE M €r0 HCMONB30BAHNE B TEXHHKE M MEIHLINHE,

IlnasmMa — yeTBepTOE COCTOSAHME BEmeEcTRA.

AMOp(QHBIE BEIIECTBA B IPHPOJIE, TEXHHUKE, ObITY,

Oxpana OKpyxarome#l cpesl OT XMUMMYECKOTO 3arpsAsHeHHs. KoJMuecTBCHHELIE

XAAKTCPHCTUKY 3arpA3HEHNS OKPYXKAKIIEH Cpekl.

L

lIpumenenune TBepaOTo H razootpasHoro okcuaa yraepoma (IV).
3auHTa 030HOROTO 3KpaHa OT XMMHYECKOTO 3arpsS3HEeHIAL.
I'pyOonucnepcHeie  cHCTEMBI, HMX  KIACCH(HKAIAA H  WCIOIB30BAHUE B

npogeccHoanbHOH eI TeNbHOCTH.

& & & & @

AHCCOTTHAIIHHA.
&

& ® & & @ » ® & » =

KocMeTHyeckue reiy.

[IprMeHenre CycreHs3uit ¥ aMyIbCHi B CTPOUTENLCTEE.

MuHepansl H FOPHBIS IIOPOJB K&K OCHOBA TUTOCQEPHL.

PacTBops!I BOKpYT Hac. TUIEL pacTBOPOR.

Bopa kax pearenT # cpeaa ITst XKMHYECKOTO [IpOHEcea.

Huzne 1 gearensHocTs C. Appennyca.

Brllan OTCYCCTBEHHHX YYeHHIX B PasBHTHE TEOPHH WIEKTPOSTATHYECKOH

YeTpaHeHue JKXeCTKOCTH BOABI Ha IPOMBINLICHHEIX TIPS PHATHSX.

CepHas KHCIOTa — «X1e0 XUMUYECKOH IIPOMBINIIEHHOCTHY.

Vcrmons30Baie MAHEPATBHEIX KHCIOT Ha NPeIPUATHAX PA3IAIHOro NPOhuIs.
OKCHJIBI B COMH KAK CTPOHTENLHBIE MATEPHANEL.

Hcropus runca.

[loBapenHas CONb Kak XHMHYECKOE CHIPEE,

MEOroIHKHE KapGoHAT KaTbIHsa: B IPHPOZE, B NPOMBIIUIEHHOCTH, B OLITY.
Peaknuw ropeHrs Ha NpON3BOJICTBE U B OLITY,

BupryansHOe MOJETMPOBaHHE XHMHYECKUX [TPOLECCOB.

JNEKTPOIN3 PACTEBOPOB SIEKTPOIIMTOB.

2MEKTPOIM3 PACIUIABOB NEKTPOJHTOB,

[IpaxTueckoe mpuMeHEHHE JIEKTPONM3A: DPapUHHPOBAHHE, TaBBAHOILTACTHKE,

I'dJIBBAHOCTCETI U AL

#
2
L

HcTopus DonyyYeHHs W NPOH3BOACTEA AJIFOMHHHS,

DIEKTPOITHTHIECKOE ONyIeHre H pabHHUPOBAHHE MEIH.

An3up ¥ aestensHOCTE [ 380,

Ponb MeTanioB B HCTOPHM HeNOBEUESCKON LMBUNU3anMH. VICTODHS OTEYeCTBEHHOM

qepHOl MeTamtyprun, CoBpeMeHHOe METAITYPIHYIECKOe IPOH3IBOACTRO.

Hctopita oTedecTBeHHONH LBETHOM MeTawypruy. Ponbh MeTaqToB ¥ CIDIABOB B

HaYYHO-TEXHRIESCKOM IIPOTPeEcee.

> & @ & 9 »

Kopposrs MeTannos 1 criocoGH 3alUTE OT KOPPO3HH.
HnepTHBIC nin 6naropoaHLIe rasel.

Poxparonme conmm — rasoreHsl.

WcTOpuA IIBEACKOH CIIHYKY.

McTopHs BOZHHKHORCHUS ¥ PA3BUTHA OPraHHYECKOH XUMHH.
Xusub u nesrensHOCTh A.M . ByTneposa.

Butanussm u ero kpax.
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. Ponb oTe4ecTBEHHBIX YIEHEIX B CTRHOBNCHAM K Pa3BUTHH MHPOROH OpPraHUYeCKO

. CoBpeMeHHBIE PEACTABICHUS O TEOPHM XUMHIECKOTO CTPOCHMUS,

’ IKONMOTHYECKUE ACTIEKTEI HCITONB30BAHUS YTIIEBOA0POIHOTO CHIPbA.

. JKOHOMHYECKHE ACMEeKTHl MEKIYHAPOZHOIO COTPYIHMYECTBA II0 MCIIONB30BAHHMIO
YIACBOAOPOAHOTO CRIPES.

. HMcropus OTKpBITHS ¥ paspaGoTKH Ta30BEIX ¥ HE(TIHEIX MECTOPOXKICHHH B
Poccuiickoli ®enepanuy.

° XHMHSA YTICBOXOPOIHOTO CHIPES H MOS OYAyINAas mpodeccis.

» YTIIEeBO0OPOIHOE TOILIMBO, €r0 BHAR B HA3HAUYCHHE.

. CHHTETHYECKHE Kay1yKH: HCTOPHS, MHOTOOOpasAe ¥ TIEpCIIEKTUBEL.

. PEe31HOTEXHIYECKOE IPON3BOACTBO H €70 PONE B HAYYHO-TEXHHYECKOM IPOTPECCe.

. CBapouroe IPOU3BOACTBO M POIb XHMUK YIJIEBOJOPOIOB B HEM,

. Hedtp n ee TpaHCHOpTHpOBKa Kak OCHOBA B3aMMOBEITOJHOIO MEXIYHZPOIHOIO
COTPYHHYECTBA.
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XAPAKTEPHCTHKA OCHOBHEIX BHJIOB YYEBHOUN AESATEJIRHOCTH

CTYIAEHTORB

Cojepxanve 00ydeHHs

XapaKTePHCTHKA OCHOBHBIX BUJ0B Y4eOHOMH JeATeILHOCTH
CTYEHTOB (HA YPOBHE Y4eOHBIX AelicTRii)

Baxuelinmye xuMEgeckue
OOHETHA

YMesye AaBaTe OTIPEleIeHHE W ONEPUPOBATh CASAVIOIMMMHM XHMHUSCKHMU
NOHATHAMHU!  BEHIECTBO,  XHMHUYECKHH  3JEMEHT, aTOM, MOJEKyna,
OTHOCHTENBHEIE ATOMHAA H MOSEKYAPHAR MacChl, HOH, &IIOTPOIHS, H3OTOME,
XHMHYECKa® CBA3h, 3MEKTPOOTPHLATENLHOCTE, BANEHTHOCTE, CTEICHE
OKHCNEHUA, MOJIb, MOSIPHAA MAcca, MOJLAPHBIH 00beM razooBpa3HeIX BELUECTE,
BCIICCTBA MONCKYNAPHOTO H  HEMOJEKYNAPHOFO CTPOEHHA, PacTRODSI,
INEKTPOIHT W HEMICKTPOJIKT, DNEKTPOIRTHYECKAA IRCCOLHALIMA, OKHCIHTENL W
BOCCTRHOBHTENb, OKHCICHHE W BOCCTAHOBNEHHE, TENAOBOH 3(ddexT peaxunw,
CKOPOCTE  XHMBYECKOH peakiluu, KaTanys, XHMHUECKOE paBHOBECHE,
YIIEPOAHLIH CKeNeT, Py HKUMOHATLHAA MPYNIE, W30MEPHS, MOMOIOTHA

(CHOBHLIE 3AKOHBEI XUMMM

DOPMYJTUPOBAHHE 33KOHOB COXPAHEHHA MAacChi BEMIECTE M NOCTOSHCTER
COCTABA BEILECTB.,

YcraHOBKa MPHYHEHO-CIEACTBEHHON CBAZH MexXnay COAEPKAHHEM  3THX
38KOHOE H HAITHCAHHMEM XUMHIECKHX POPMYN M YpPABHEHKH.

YCTaHOBKA 3IBOMOLMOHHOM CYIEHOCTH MEHIENeeBCKOR M COBPEMEHHOH
hopmynupoBok nepuoIHUeC Koo 3aKkoHa .M. MeHneneesa.

ObBscHeHMe (UIHTECKOTO CMBICTA CUMBOTHKH MEPUONHMUECKOR TabIHLEI
XMMH4Yeckux sneMeHToB Jl.WM.Menaeneesa (HoMepoe 3nementa, mepuosa,
TPyNIbl) H YCTAHOBKA TPUYMHHO-CNEACTECHHOM CBA3H MEKIY CTPOCHHEM
ATOMa W 3AKOHOMEPHOCTAMH U3MEHEHNS CBOHCTR 3JI€MEHTOB U 0Opa30BaHHBIX
MU BEUIECTR B HEPHOIAX H MPYIIHAX.

XapakTepHCTHKA 2IEMEHTOB MAIBIX U GOJBIIAX TEPHOAOB [0 HX NOJOKEHHIO
B [Tepuoawvecxol cucreme J.M.Mennencesa

QCHOBHEIE TEOPHH XHMHH

YCTaHOBKA 3aBHCHMOCTH CBOICTB XWMUYECKHX BELIECTB OT CTPOCHHSE aTOMOB
00Pa3YIOUIHUX HX XHMHUECKHX 3JIEMEHTOB.

XapaKkTepHCTHKA BAKHEMHX THIIOR XHMHUECKHX CBA3CH W OTHOCHTENBHOCTH
3TOH THIIOJIOTHH.

OOBACHEHHE 3aBMCHMOCTH CBOICTB BEHSCTE OT WX COCTABA W CTPOCHHN
KpHCTAIHYECKUX PEUICTOK,

DOpMYIMPOBKA  OCHOBHBIX  MOJOKEHHH  Teophu INECKTPONNTHICCKOH
AHCCOLMALHH H XAaPakTEPHCTUKA B CBETE 3TOH Teopwl CBOHCTB OCHOBHBIX
KJIACCOB HCOPraHMYEeCKHX COSIMHEHHH.

QOpMYMHPOBKd OCHOBHBLIX TIONGKECHHN TEODHHM XHMMUECKOTQ CTPOCHUA
OPraHMYeCKHX COeANHEeHHH ¥ XapaKTePHCTHKA B CBETE 3TOH TeopHH CBOMCTB
OCHOBHREIX KIACCOR OPraHHIECKHX COCAHHEHHH

BaxHelitie pemecTsa
H MaTEPHANL

XapakTepuaCTUKA COCTABd, CTPOCHHS, CBOCTB, NOJYy4CHHA H HRpHMEHEHHS
BaXHEeHIIAX MeTaLToB (A u I A rpynn, amoMuHWs, Keaea, a B eCTECTREHHO-
Hay4HOM TIPOQPHUIIE H HEKOTOPLIX d-37IEMEHTOB) # MX COSHUHEHHE,
XapaKTepHCTHRA COCTABA, CTPOCHUS, CBOHCTB, MONYUEHHS U [PHMEHEHUA
BKHeHIINX HemeraywioB (VIII A, VIIA, VIA PYON, a8 TaKKe asoTa H
(poctopa, yraepoaa U KpeMHua, BOAOPOAA) B HX COEIHHEHHH,
XBPAKTEPHCTHKA COCTABA, CTPOCHHA, CBOHCTB, NOJYYEHHA M APEMEHEHNA
BAXHEHUHNX KNAacCOB YTASROZOPOROB (AMKAHOR, UMKIOZNKAHOB, ATKEHOB,
@IKHHOB, APEHOB)} M HX HAHGOJEE 3HATUMBLIX B HAPOJHOXO3AICTREHHOM IIIaHe
npencTasurene,

ARANOTHYHAA XaPAKTEPHCTHKA BAXKHEHIINX IpeacTaBuTERed APYEHX KNACCOB
OPraHIIeCKHX COCAMHEHUH: METaHO/IA U TaHOMAA, CAOKHLIX HPHPOB, KHPOB,
MBLI, anbieruios (HopMANBACIUZOB H ALUETANBLJACTHAR), KETOHOR (aueToHa),
KapOOHOBLIX KHCIOT (YKCYCHOH KWC/IOTEL, AAS CCTECTREHHO-HAVIHOTO
npoHAA  TpescTABHTEReH APYTHX  KNAccoB  KWCIHOT), MOHOCAXapHADB
(IMOKO3b1), JAMCaXapHEOB  (CaXapo3el), NONHCAXAPHAOB (kpaxMama H
USUTIONQ3LE),  aHWAMHA, AMMHOKHCIOT, OCIKOR, UCKYCCTBEHHEIX H
CHHTETHYECKHX

BOJIOKOH, KAYYVKOR, [1ACTMACC

XHMHYECKH 93bIK H CHMEOJIHKSR

Henomsiosanne 8 yuebuol u npodeccHoManbHON NesTENBECCTH XHMIIeCKHX
TEPMHHOB W CHMBOITHKM.
HaszsaHuWe W3yYeHHLIX BEIIECTB IO TPHBMANBHON WM MEIK Y HAPOHOH
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HOMCHKNATYpPE H OTPAKCHHE COCTABA ITHX COEAUHeHMIl ¢ [OMOIIBIO
XUMHB4ECKIX QOopMY..

OTtpakenne XHMHYECKHX MPOLECCOB ¢ MOMOIIBI YPaBHeHWH XHMHYECKHX
peakLi

XHUMHUECKHE PeaklnK

O0bscHeHHEe  CYIUHOCTH  XMMHYECKHX  npoueccos.  Kiaccubpukaims
XHMUYECKUX peakIiil Mo PasmiHuHbIM [PU3HAKAM: YHCAY H COCTABY [MPOIYyKTOR
I PEAreHToB, TEIMOBOMY 3ddexry, anpapBieH#o, aze, HaIMIHIO
KATANH3ATOPa, WIMCHCHHIO CTCNEHEH OKWCIEHWA 31EMEHTOB, Qbpasyiomux
BEILECTRA,

YCTAHOBKa [PH3HAKOB OOIIErQ W PAavIMIHOTO B THIIQGACTHH peakumil 1id
HEOPTaHUMECKOH M OPTAHHYECKOH XHUMUL,

Knaccudmnyxalng BeIleCTE M TIPOHECCOB ¢ TOYKH 3PEHHS OKHCASHMA-
BoccTaRoBIeHKA, COCTABINEHHE YpaBHCHHUNA peaxkuuii ¢ IOMOLOIBIO METOAA
AMEKTPOHHOTO DanaHca.

O0bsicHenME 3ABHCHMOCTH CKOPOCTH XHMHYECKON peakuuK W IONoKeHHS
XHMHYECKOro paBHOBECHA OT PasfiuYHBEIX (aKTOPOR

X HAMHYECKNIA KCIIepH-
MEHT

BoionHeHde XUMHYECKOr0 JKCIEPUMEHTA B [IOJHOM COOTBETCTBHH ¢
MpaBHUIaMi DE30NACHOCTH.

Habmonenwe, ¢uxkcamus ©  ONHCAHWE  PE3YILTATOE  [POBEMEHHOrO
JKCHCPHMEHTA

Xumuveckaa RHpOopMa-
I[HA

[MpoBeaeHne CcaMOCTOATENBHOrO IOMCKA XHMUUECKOH WHOOpPMAImU
HCMNQONLIOBAHUEM PDa3IMIHBIX HCTOYHHKOB (HAYIHO-TIOTIYJAPHEIX H3JAHHIA,
KOMIBIOTEPHBIX 0a3 JaHHEIX, pecypcor HHuTepHeTa).

Hcnone3oBaHe KOMIIBHOTEPHBIX TexHonorui ans oOpaboTkH ¥ nepepavuu
XAMHIECKOH HHPOPMALMH H €€ IPEACTABNEHHA B PAsIHIHLIX hopMax

Pacuetel 1o XMMHUECKHM
(hOPMYITAM N YPABHEHHIM

YC¢TaHOBKA 3aBHCUMOCTH MEKTY KaueCTBEHHOH W KONHMYECTBEHEOH CTOPOHAMHK
XHMMHYECKHX OOBEKTOR M IPOLECCOB.
PeiieHue pacueTHLIX 3344 10 XUMHYECKUM (POPMyNaM H YPRBHEHUAM

[IpodmuinHoE 1 pedeccHOHabHO
IHAUHMOE
cofiepKaHe

O0bsicHERHE XUMUUECKHMX ABNEHUN, TIPOHCXOIALLMX B OpHpoAe, OEITY ¥ Ha
[IPOH3BONCTRE.

Onpeaenenue BOIMOKHOCTEH TIPOTERAHMA XHMHYECKMX MPEBPAlLEHHI B
PA3NHYHEIX YCIQBUSAX,

CobnoieHne NpaBil 3KOAGIMYECKH TPaMOTHOTO MOBeAEHHMA B OKpy KalomieH
cpeze.

OueHka BIHAHHA XHMHYECKOrO 3JarpA3HEHHS OKPYKAOIEH cpelsl Ha
OpraHHu3M 4eJJOBEKa W APYrue MUBLIe OPraHu3MEl,

CobmoneHne npaeus 6e30MacHOr0 oSpalleHus ¢ TOPIOYHMHM U TOKCHYHBIMH
BELIECTBAMH, Nab0paTOpHbsIM OO0DYXOBAHHEM,

lMoaroToBka pacTBOPOB 33 1aHHOHN KOHIEHTpalMK B ObtTy W Ha IPOH3BOCTBE.
Kpurnueckad  ougHKa  JOCTOBEPHOCTH  XUMHMeckol — unbopManmx,
NOCTYNARMIEH M3 pA3HEIX UCTOYHHKOB
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YYEBHO-METOAUYECKOE H MATEPHAJIBHO - TEXHUYECKOE OBECIIEYEHHUE
MPOIr'PAMMBI YYEBHON AUCIIHILIAHBI 5107 XUMHAS

OcBoenne nporpaMMbt yueOHol muciunmuael BJ.06 Xumwus npepmonaracT HanH4ue B
npodecCHOHANEHON  00pa3zoBaTennbHOd  OpraHM3alMW, pealH3yIOIEi 00pazoBaTeNLHYIO
nporpaMMy cpenHero otiiero obpasoBanusa B Hpezenax ocsoenma OIIOII CIIQ wa 6Oase
OCHOBHOro obmiero obpasoBaHuA, yueOHoro xaluHETa, B KOTOPOM HMMeEETCS BO3MOXKHOCTH
obecneunTs CBOOOAHBIM aocTym B MHTepHer BO Bpems y4eGHOrO 3aHATHA K B INEPHOJ
BHEYUEOHOI NeSTENBEHOCTH 00YIarONHXCH.

[lomemienne  Kabumera  HODKHO — yXOBHETBOPATE  TpeGosamumsmM  CaHHTapHO-
SMUACMUOTOTHICCKHX TpaBHn H HOpMaTHBOB (CanlInH 2.4.2 Ne 178-02) m OLITe OCHAIEHO
THTIOBEIM ~ 00OpYINOBAHHEM, YKa3aHHBIM B HACTOAIIHX TpeDOBAaHMAX, B TOM  HHCIE
CIOCHHANIM3UPOBAHHON yduebHOM MeOesnnro U cpencTBaMp OOVHEHHs!, JOCTATOYHBIMM  JUTS
BBITOJHEHHA TPeOOBAHHHA K YPOBHIO IOATOTOBKH O0YHAIONUXCS.

B xabunere Q0mxHO OBITE MyNbTHMeIuHHOE O0OPYAOBAHHE, NOCPEACTBOM KOTOPOTO
YIaCTHUKH 00Pa30BATENILHOTO MPOIECcCa MOTYT MPOCMATPHBATE BHIYANRHYIO MHGOPMALHIO OO
JIMTEPAType, CO3AABATE NPE3EHTAIUH, BHICOMATECPHANE], HHLIC JOKYMEHTEL.

B cocTa y4eOHO-METONMYECKOTO H MATEPHATBHO-TEXHUYIECKOro obecnedeH s IporpaMMEl
yuebHo# auctunnmesl B.06 XuMus sxoadr:

¢ MHOTO()YHKIIHOHAILHEIH KOMILIEKC NIPENIONdBATEN;

$HATYpanbHele 00BEKTHI, MOACITH, IPHOOPH! 1 HAGOPH Ul IOCTAHOBKM JISMOHCTPaLmOHHOTO

1 YYCHHYECKOIQ IKCIIEPHMEHTA,;

*[I¢YATHBIE H SKPAHHO-3BYKOBEIE CpeacTBa 00yUueHH,

*CPEACTBa HOBEIX HHOPMAIHOHHBIX TEXHOJIOTHIA;

® PCAKTHBEI;

®TIEpPeYHH OCHOBHOM M JOIIOJHUTENBHOM yueOHOM TuTEpaTyphl;

# BCIIOMOI'ATEIRHOE O00PYROBAHHE H HHCTPYKIWH,

« OubMUOTeUHLI DO, _

B Ombnuoteunniii ¢ona BXomsT ydeOHHKM H yueGHO-MeTOmMYECcKHEe KoMIekTH (YMK),
PEKOMEHAOBAHHLIC HAH  JIOOYIECHHBIE JUI  MCHOML30BAHHA B NMPodecCHOHAIBHEBIX
00pasoBaTenbHBX OPraHM3alMNX, PEaTH3YIOMUX OOpA30BATEABHYIO IHPOrPaMMy CpEAHEro
obmero obpaszopanus B mperenax ocsoenHs OIIOII CIIO na Oase ocHosHOrO oOMEro
o0pa3oraHuA.

bubnuoreunrsni  ¢goHA  MokeT OBITE  JONONHEH  XMMHYECKOHM  SHIOUKJIONETHEiH,
CIPABOYHHUKAMH, KHMI'aMH AT YTEHHA N0 XUMUH.

B npouecce ocBoerua nporpaMmbl yuebuoit gucnummesl BJ.06 XAMUS CTYREHTH JOIDKHBI
HMETh BO3MOXKHOCTD JIOCTYIA K 3ICKTPOHHBIM YYeOHBIM MaTepraliaM [0 XWMHH, HMEIOIUMCH B
ceobomoM jgoctyne B cetH VIHTepHer (ONEKTPOHHEIM KHHraM, NPaKTHKYMaM, TECTaM,
MarepuanaMm EI'D u ap.).
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PEKOMEHJIVEMAS JUTEPATYPA

A8 cTyaeHTOB

l.I'abprersin O.C., Octpoymos W.I'. Xumpa: ydeOHUK I8 CTYACHTOB NPOQECCHOHANBHBIX
00pazoBaTeILHEIX OPraHu3aliui, ocsanBaromux npodeccry 1 cnenmpansaocTa CITO. — M., 2017
2T abpuenan O.C., OctpoymoB HM.I'. Xumus ang npodeccHil B CHEHATEHOCTER €CTECTBEHHO-
HAyYHOro NpoQHi: y4eOHUK IS CTYAEHTOB NPo{ecCHOHANTEHEIX 00pa3oBaTe/IFHBIX Opralu3alluii,
OCBaMBAOIIAX npodeccun U cnenuansdocty CI10. — M., 2017

3.'abpuengu O.C. u ap. Xumua. IIpaktuxym: yaeb. nocodue o1 CTYJEHTOB NpodecCHOHATBHEIX
00pa30BaTeNbHBIX OPraHU3ali, OCBAUBAXOIHX TIpodheccHH u cneimanbHocTu CITO, -M., 2017
4.1'abpuenan O.C.u gp. Xumua: nocobue ang noarotoBku K EI'D: yueb. mocobue ama cryzeHTOB
npodeccUOHANBRBIX 00pa30BaTe/IbHEIX OPraHu3alHi, OCBaHBAIOIIKX MpodeccHu ¥ CHEIHATLHOCTH
CIIO. - M,, 2017

S.1abpuenan O.C., Jlwicosa I'.I'. Xumus. Tectrl, 3amaum B yrpaxHeHHs: yuef. mocobue m

CTYACHTOB NpodeccHoHaNbHEIX 00pa3OBATENBHLIX OpraHH3almi, ocBaHBalOMX npodeccHn H
crneunansroct CIIO, — M., 2017

6.Epoxvr IO.M., Kopanera U.b. Xumust jyia upodeccHd H CHENHATBHOCTEH TEXHHYECKOTO M
eCTECTBEHHO-HAYYHOTO Npohuiei: y4ebHUK JUIS CTYIEHTOR IPodheCCHOHANBHLIX 00pa3oBaTEIBHBIX
Opra’Hu3aluii, OCBauBaOUINX IpodeccHH B cnciyaneiocTH CIIO.— M., 2017

g npenogaBaTenei

1.06 obpazosanun B Poccutickolt @enepamnu: denep. 3axkoH ot 29.12, 2012 Ne 273-03 (B pen.
PDenepanbHEX 3akoHOB 0T (7.05.2013 Ne 99-@3, or 07.06.2013 Ne 120-@3, ot 02.07.2013 Ne 170-
@3, or 23.07.2013 Ne 203-@3, or 25.11.2013 No 317-D3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014
Ne 15-@3, or 05.05.2014 Ne 84-®3, or 27.05.2014 Ne 135-@3, or 04.06.2014 Ne 148-D3, ¢ nam,,
BHECEHHEIMH DenepantHbM 3ak0oHOM oT (4.06.2014 Ne 145-D3, B pen. or 03.07.2016, ¢ u3mM. ot
19.12.2016.)

2.Ilpukaz MunoOpnayku Poccmm ot 17.05.2012 Ne 413 «O6 yreepxueHus GenepalbHOro
rocy1apCTBeHHOro 00pa3oBaTeNbHOTO CTaHapTa cpeaHero (noaHoro) obimero o6pazoBaHIy.

3.00 obpazosanuu B Poccuiickoit @enepannu: desep. 3aKOH OT

29.12. 2012 Ne 273-@3 (B pen. OenepanpHbIX 3akoHoB oT 07.05.2013 Ne 99-03, ot 07.06.2013 No
120-03, or 02.07.2013 Ne 170-®@3, ot 23.07.2013 No 203-®3, or 25.11.2013 Ne 317-03, or
03.02.2014 Ne 11-®3, or 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-@3, o1 27.05.2014 Ne 135-d3,
o1 04.06.2014 Ne 148-D3, ¢ u3Mm., BHeceHHEIMHE DeaepanpuniM 3axonoMm oT 04.06.2014 Ne 145-D3,
B pexn. or 03.07.2016, ¢ u3M. oT 19.12.2016.)

4. ITnceMo JlemapTaMenTa rocyapcTBeHHOI MONUTHKY B ¢epe MOATOTOBKH paGoumx KaApoB U
AL1O Munobpuayku Pocern ot 17.03.2015 Ne 06-259 «PexoMenpamnug 1Mo opranusaifiu
MOTYYeHHA CpeHero o0mero 00pa3oBaHu B [Ipegenax OCBOSHUA 00Pa30BATEILHEIX IIPOrpaMM
CPEQHErO MPOPECCHOHAIEROTO 00pa3oRaHust Ha 6aze OCHOBHOTO 00IIEro 00pa3OBAHHA C YIETOM
TpeOORaHUH (eaepalbHBIX TOCYAAPCTECHHBIX 00pa3oBaTeIbHBIX CTAHAAPTOBR 1 NIOIy4aeMoli
podeccur MM CIEIHAIBHOCTH CPERHEro npodeccuoHansHOro 0dpasoBausy.

S.I'abpuensn O.C, JIeicoa ['.I'. Xumus: kaura mig npenogapaTtens: y4ed.-MeTox. nocobue. — M.,
2014.

6.I'abpuensan O.C. u ap. Xumus g npodeccrii B CelHaIbHOCTER TEXHHYECKOT0 IPodIIL
(3MEKTPOHHOE NPUIIOKEHHE).
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HuTepuer-pecypesl

www.pvg.mk.ru (onumunaga «llokopu BopoOreBrl ropei» ).
www.hemi.wallst.ru (O0pa3osarensHEIH caliT 1A IMKOMEHUKOR « XHMUA» ).
www.alhimikov.net (COpasoraTenpHBI calT I MKOJIBHHKOR).
www.chem.msu.su (QyekTpoHHas Oubnmorexa Do XHMHHK),

www.enaukl.ru (HETEpHET-H304HNE I1g yuuTenel « LcTecTBeHHBIE HAYKH ).
www. | september.ru (MeToaudveckas razera «llepsoe cerrsdpsn).

www. hvsh.ru (kyprann « XHMHS B IKOJIE»).

www . hij.ru (KypHAT « XUMHS U KHIHB) ).

www.chemistry-chemists.com (eKTpoHHEBIH KYpHAT « XHMHKH H XHUMHI» ).
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