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Pabouas npoepamma paspabomana na ocrHoge:

— @enepanabHOro IoOCYJapCTBEHHOIO 00pa30BaTEIbHOTO CTAaHAAPTa CPEIHEro oOIIero
oOpa3zoBanus (Ilpukaz MunoOpuayku Poccuu ot 17.05.2012r. Ne 413 (pen. ot 11.12.2020) «O6
YTBEPXKICHUM (eAepaJbHOIO TOCYAapCTBEHHOrO0 00pa30BaTEeIbHOIO CTaHIapTa CpEIHEro
obuiero oopazoBanus» (3apeructpuponano B Munrocte Poccuu 07.06.2012r. Ne 24480);

— Ilpukaza MuHucrepcTBa Hayku U Bbiciiero oopasoBanus Poccuiickoit @enepannu Ne 885 u
MunuctepcrBa mnpocsenieHust Poccuiickoit @eneparu Ne 390 ot 5.08.2020r. (pen. ot
18.11.2020r.) «O mpakTu4yecKol MOArOTOBKE OOYyYarOIIUXCS» (3aperucTpupoBaHo B MuHIocTe
Poccun 11.09.2020r. Ne 59778);

— IlpumepHoii mporpammsbl, peKkoMeHA0BaHHON DenepanbHbIM roCcy1apCTBEHHBIM aBTOHOMHBIM
yupexaenuem «®DenepaibHblii MHCTUTYT pa3BUTHUA oOpazoBaHus» (PI'AY «DUPO») nns
peanu3alMM OCHOBHOW MpodeccruoHanbHOW oOpa3oBatenbHoi mporpammbl CIIO Ha ©Oaze
OCHOBHOT'O 00111ero 00pa3oBaHus ¢ MOJyYeHUEM CpeaHero olriero oopasosanus (mpotokoia Ne 3
ot 21 urong 2015 r. Perucrpanmonnsiii Homep peuenszun 385 or 23 wumrons 2015 r. OI'AY
«D®UPO»);

— Meroauueckux pekoMeHAalUMi 1o pa3paboTke M pealu3alMd  aJanTHPOBAHHBIX
obpasoBarenbHbix mporpamm  CIIO, yTBepxkaeHHBIX JlemapTaMeHTOM ToCyaapCTBEHHON
HOJUTHUKU B cpepe moaroToBku padounx xaapos u IO Munobpuayku Poccun ot 20.04.2015
roga Ne 06-830 BH.

Pazpabotuuk:

C.M.ManakoBa [Ipenonasareins




Peuensus
Ha pabouyro nporpammy OV .12 «Xumus»
no cnenuaibHocTr 08.02.09 MoHnTax, HajaKa U SKCILTyaTalus JIEKTPOOOOPYI0BaHUS

IMPOMBIINIJICHHBIX U I'PAKAAHCKUX SIIaHI/Iﬁ

Pazpaborunk: MHaycTpuanbHblii HHCTUTYT (duauan) dpeaepalbHOro rocyaapCTBEHHOTO
Oro/KETHOTO ~ 00pa30BaTENFHOTO  y4YpekJIeHUs  Bblcmiero  oOpasoBanus  «tOropckuit
rocynapctBeHHbIi yausepceurer» (MuaU (bumuan) ®PI'BOY BO «OI'Yy)

Pabouas mporpamma o011e00pa3oBaTeIbHON Yy4eOHOW MUCIUIUIMHBI MPEIHA3HAUCHA IS
ocoerust IIICC3 gnsa cnenuansHocT 08.02.09 MoHTax, Hajmaaka W OIKCIUTyaTalus
AIIEKTPOOOOPYIOBAaHUSI TPOMBIIIJICHHBIX U TPaXKAAHCKUX 3/1aHUl Ha 0a3e OCHOBHOTO OOILIEro
0o0pa3oBaHMs MPU MOJATOTOBKE CHEIMATUCTOB TEXHUUECKOTO MPOuUIs ¢ MOTyYeHUEM CPEIHEro
o0miero oOpazoBaHus U peanusyercs Ha 1 Kypce ouHOM HopMbl 0OyUeHHS.

Pabouas nporpamma pazpaboraHa Ha OCHOBE TpeOOBaHMIA:

— ®I'OC cpenuero obmero odbpazoBaHusi, MPEIBIBISEMBIX K CTPYKTYPE, COIACPNKAHHUIO U
pe3ylbTaTaM OCBOSHHS Y4eOHOM TUCHUTUTMHBI «XUMUSY;

— IIIICC3 mo cnemmansHoctn 08.02.09 MoHTax, Hamaaka #  OIKCILTyaTaus
3IEKTPOOOOPYIOBAHUS POMBIIUICHHBIX U TPAXKIAHCKUX 3TaHUM.

Jannast pabodasi mporpaMMa Y4HUTBIBA€T BO3MOXKHOCTH pEAIM3aluU YIeOHOrO Marepuaa
U CO3/IaHUA CIIEIHUAIBHBIX YCIOBUHN JJII MHBAJIUIOB U JIUIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
310poBbs (nanee — OB3).

Pabouas mporpamMma y4eOHOM TUCIHUIUIMHBI IMEET YETKYIO CTPYKTYPY, M BKIIIOYAET CIEAYIOLTNE
HEO0OXOIMUMBIC SJIEMEHTHI:

— TOSICHUTEIBHYIO 3aIHCKY;

— TEMaTUYECCKHUH IIJIaH;

— cojepaHue yueOHOM AUCIUIUIMHBL

— TIepeyeHb JabopaToOpHBIX padoT;

— YCIIOBHSI peaju3aiuu paboueil mporpaMMel 1jisi MHBAIU0B U jmil ¢ OB3;

— XapaKTepHUCTUKY OCHOBHBIX BUJIOB JICATEIBHOCTH CTY/ICHTOB;

— wuHbOpMaAIMOHHOE O0ECTIeUeHHE.

Pabouast mporpamma yuyeOHON AMCIUIUIMHBI COCTaBJ€HA JIOTHYHO, CTPYKTypa paboueit
MPOrpaMMbl COOTBETCTBYET MPHUHIIMITY €IUHCTBA TEOPETUYECKOTO M MPAKTUYECKOTO O0yUYeHUS,
pazienbl BbIIEIEHbI TUJaKTUYECKH 11eJ1eCO00pasHo.

B paGoueit mporpamme y4eOHON TUCIUIUIMHBI OMpEAENieHbl Ied U 3a7aud, YCIOBUS
peanuzanuu, TpeOOBaHUs K pe3ysbTaTaM OCBOEHHUSI.

dopma MOPOMEKYTOYHOM  arTecTalMd MO  y4yeOHOW  JUCHHUIUIUHE  «XHUMHUSD)
mudepeHIIMpPOBaHHBIN 3a4eT.

B paboueii mporpamme y4eOHOW IUCHMIUIMHBI yKa3aH CIMCOK TeM JUIS HaIHCAHUS
WHIUBUIYAJIbHBIX TIPOEKTOB M Pa3MEIICHbl KOHTPOJBHBIE BOMPOCHI IO MPOMEKYTOUHON
aTTeCTalUu.

MatepuanbHO-TeXHUUYECKasl 0a3a yueOHOW TUCIUILUIMHBI 00eCeunBaeT IPOBEIEHUE BCEX
BUJIOB 3aHATHH, MPEIYCMOTPEHHBIX YUEOHBIM TITAHOM.

[lepeuenp pexkoMeHIyeMON JHUTEpaTypbl BKIIOYAaeT OOLIEAOCTYIIHbIE OCHOBHBIE U
JOTIOTHUTETTbHBIE UCTOYHUKH.

3aKIr0ueHuE:

PaGouass mporpamma yueOnoit gucummauHbl OVY/[.12«Xumus» HampaBieHa Ha
dbopMupoBaHUEe 3HAHMM U YMEHUN U B IMOJHOH Mepe OTBeYaeT TpeOOBaHUSAM K pe3yibTaTam
OCBOEHHS Y4€OHOM JUCIUILINHEL

Peliensenr: é,ﬁ}lﬁ'cpuuxosu O.B., npenonaparens UnaH(uianan) I'BOY BO «OT'Y »
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COJEPKAHUE

[TosicauTenbHAs 3aIIKCKa

TemaTuyeckuii miiaH yaeOHON UCITUTUIMHBI

Conepxkanue y4eOHOU TUCITUTITUHBI

Y4eOHO-MEeTOINYEeCKOE U MaTepHaIbHO-TEXHUYECKOe oOecrieueHre yueOHoit
IUACIHATIINHEL

YcnoBus peanuzaruu pabodei mporpaMMebl 11 HHBaIMIOB 1 vl ¢ OB3
XapaKTepucTUKa OCHOBHBIX BUIOB JICITEIBHOCTH O0YJAFOIITHXCSI

WNupopmalinoHHbIE ICTOYHUKHU
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1. IMosicHUTeNLHAA 3aNMHUCKA

Pabouast mporpamma yueOnol mucturumHbl OY]J[.12 «Xumus» 10 CHENUaTbHOCTH
08.02.09 «MoHTax, HalaJKa M OHKCIUTyaTallsi 3JIEKTPOOOOPYNOBaHUS MNPOMBIIIICHHBIX U
rpaXXAaHCKUX 3[aHUi» MpeqHa3HadeHa JJii OCBOEHUS MPOTrpamMMbl MOJATOTOBKHU CIIELUATHCTOB
CpeaHero 3BeHa Ha 0a3e OCHOBHOI'O 0OLIero oOpa3oBaHMs MPH MOATOTOBKE CIEIHATUCTOB
TEXHUUYECKOTO Mpo(duisi ¢ MoJydeHHEeM CpeAHero olmiero oOpa3oBaHMs M peanusyercs Ha |
Kypce 04HO# (popMbI 0OyUeHHUS.

Pabouast mporpamma paspaboraHa Ha ocHoBe: TpeOoBaHuit ®I'OC cpemnHero oOIIero
00pa3oBaHus, NPEAbABISEMBIX K CTPYKTYpE, COJEPKAHHUIO U pe3yJabTaTaM OCBOCHHUS Yy4eOHOMH
TUCHUIUIMHBL  «XuMHs»; PekoMmeHmanmuii mo opraHu3aldd MOJYyYEHHUsS CpPEAHero oOIlero
00pa3oBaHUs B IpeJiesiax OCBOCHUS 00pa30BaTEIbHBIX MIPOrPaMM CPETHETO MPO(hEeCCHOHATEHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOI'O OOIEro oOpa3oBaHUs ¢ y4eTOM TpeOoBaHUU (emeparbHBIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB M IOJIYY4aeMON CHEIHMaIbHOCTH CPETHETO
npodeccuoHanbHOro ob6pazoBaHusi (mucbMo J[lemaprameHTa ToOCyAapCTBEHHOM MOJUTHKU B
chepe moaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Jannas paboyasi mporpaMMa y4uThIBA€T BO3MOXKHOCTH peain3alui yueOHOro Marepuana
W CO3/IaHUS CICIUATBHBIX YCIOBUH I WHBAIMIOB U JIUIl C OTPAHHMYCHHBIMU BO3MOXKHOCTSIMHU
310poBbs (nanee — OB3).

OOyuenne wHBaMAOB W juin ¢ OB3 ocymiecTBIseTCS € y4eTOM OCOOCHHOCTEH
NCUXO(U3UUECKOTO Pa3BUTHUS, WHIUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSHUS 3I0POBbS TaKHX
oOyuaromuxcs. B ¢unmane cosparoTcss crneuuangbHble YCIOBHS Ul IOJYYEHUS CPEIHETrO
npodeccuoHansHOr0 00pa3oBaHUs OOYYAIOIIMMHUCA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3p0poBhs (Yacts 10 crateu 79 denepanbHoro 3akoHa ot 29 aexadps 2012 r. Ne 273-03 «O06
obpazoBanuu B Poccuiickoii deaepanun»).

OO6pa3zoBatenbHbIN Tporecc s MHBAUIOB U Jull ¢ OB3 ocymecTisieTcs B eIMHOM
MOTOKE CO CBEPCTHUKAMU, HE UMEIOLUMU TaKUX OTPaHUYCHUH.

Pabouas nporpaMMa Mo3KeT ObITh peaan30BaHa C IPUMEHEHUEM 3JIEKTPOHHOI0 00yUYeHus,
JUCTAHIIMOHHBIX O0O0pA30BaTENbHBIX TEXHOJOTUA B MPEIyCMOTPEHHBIX 3aKOHOAATEIbCTBOM
dopMax OOydeHUS WIM NPU WX COYCTAHWU, TIPH TMPOBEJACHUM YYCOHBIX 3aHATHN, TPAKTHK,
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH, TPOMEKYTOUHOM aTTeCTAIlK 00YJarOIIUXCS.

Copnepxanmne pabodell mporpamMMmbl «XHUMUS» HAIMPaBIECHO HAa JOCTIIKEHHE CIIEIYIOIINX
neJsen:

— (¢dopMupoBaHHE Y OOYUYAIOIIUXCS YMEHHUS OIEHUBATh 3HAYMMOCTh XMMHYECKOTO 3HAHMUS
JUISL K&KJIOTO YEJIOBEKa;

— (opmupoBaHue y 00y4yaromuxcsi MeJOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUH B
CO3/IaHUH COBPEMEHHOH eCTECTBEHHO-HAYYHOW KapTUHBI MUPA;

— yMEHHUA OOBACHATH OOBEKTHI U MPOLIECCHI OKPYKAIOIIEH AeWCTBUTEIHHOCTH: TPUPOIHOM,
COLIMATILHOM, KYJIbTYPHOH, TEXHHYECKON Ccpeipl, HCIONb3ys Ui STOT0 XUMHUYECKHE
3HAHHUS,

— pa3BUTHE y 00YYAIOIIMXCS YMCHHUH pa3indaTh (PaKThl U OIEHKH, CPABHUBATH OIICHOYHBIC
BBIBOJIbI, BUAETh MX CBSI3b C KPUTEPUSMHU OIEHOK U CBSI3b KPUTEPHEB C OMPECICHHOM
CUCTEMOH IIeHHOCTEH, POPMYIHPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

— npuobpereHre 00yYarOIIMMHCS OIbITa Pa3HOOOPa3HOM JEATENbHOCTH, MO3HAHUS WU
CaMOIIO3HAHUS;, KIIOYEBBIX HABBIKOB, HWMEIONINX YHHUBEPCATbHOE 3HAYEHUE JUIS
pa3IMYHBIX BHJIOB JICATEIHHOCTH (HABBIKOB PEIICHUS IMPOOJIeM, TPHHATHS PEIICHUH,
Moucka, aHanu3a 1 o0pabOTKKM HHQOpPMAINK, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB
U3MEpEHU, COTpyIHUYECTBa, OE30MaCHOT0 OOpAIlEHUs C BEIIECTBAMHU B MOBCETHEBHOM
JKU3HU).

Coneprxanue o011e00pa3oBaTeIbHON yUeOHON AUCHUIUIMHBI «XUMHUs HalpaBlIeHO Ha
YCBOEGHHE OOY4YalOIMMHUCS OCHOBHBIX MOHSTHHA, 3aKOHOB M TEOPUH XHUMHH; OBJIaJICHHE
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YMEHUSAMH HaONIofaTh XMMHUYECKHE SBJICHMS, IPOBOAUTh XHMUYECKUH HSKCHEPUMEHT,
IPOM3BOJIUTH PAacCUyeThl Ha OCHOBE XMMHUYECKHMX (DOPMYJ BEIIECTB U YPAaBHEHHH XUMHUYECKUX
peaKIui.

B nporuecce n3ydeHunss XuMun y 00y4aroLIuxcsl pa3BUBAIOTCS M03HABATEIbHBIE HHTEPECHI
U HMHTEJUIEKTyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSATENIbHbIE MPUOOPETEHUs 3HAHUM
0 XMMHH B COOTBETCTBHHM C BO3HUKAIOUIMMHU >KU3HEHHBIMH IPOOJIEMaMH, BOCHHUTHIBACTCS
OepexkHOEe OTHOUIEHUs K HPUpOJE, NMOHMMaHUE 3J0pOBOr0 o0pa3a >KU3HHU, HEOOXOAMMOCTH
IpeNyNpEeXICHUS ABJIECHUIN, HAHOCSIINX BPE] 3/J0POBbIO U OKPYKAIOLIEH cpese.

OOyuaronyecss OCBaMBalOT IPHUEMBbl I'PAMOTHOrO, O€30IaCHOIO  MCIOJIb30BaHMS
XUMHUYECKHX BEIIECTB U MaTePHAJIOB, IPUMEHIEMbIX B OBITY M Ha IIPOU3BO/ICTBE.

Ilpu crpykTypupoBaHuM cojJepxaHus 00I1e00pa30BaTeIbHON y4eOHOM JUCLUIUIMHEL
TEOPETUYECKHE BOIPOCHl MAKCUMAJIbHO CMEIIEHbl K Haydaldy W3Y4YeHMsI IUCLUUIUIMHBI, C TEM
YTOOBI NMOCIEAYOMUN (HaKTUUECKUI MaTepUal pacCMaTpUBAJICA HA OCHOBE U3yYEHHbIX TEOPUH.

B npouecce nzyueHuss XuMUM TEOPETUUECKUE CBEACHUS TOTIOIHSIOTCS IEMOHCTPALUSIMU,
7a00paTOPHBIMM OINBITAMH M IPAKTUYECKUMHU 3aHATUAMHU. 3HAYUTEIbHOE MECTO OTBOJMUTCA
XUMHYECKOMY dKcrepuMeHTy. C 1enpio pa3HooOpasuTh Y4eOHBIH MpoIecC M PacIIupHUThH
KOJINYECTBO JIAOOPATOPHBIX OIBITOB OOJbIIAs 4YacTh JIAOOPATOPHBIX PAaOOT IPOBOIUTCS B
WHTEpaKTUBHOU opme.

JUis  opraHuM3alud  BHEAyAUTOPHOW  CaMOCTOSATENbHON  paboThl  O0ydaroluxcs
IIpEJICTaBJICH IPUMEPHBIN NepeueHb pedepaToB (JOKIAI0B), UHAUBUAYAIbHBIX IPOEKTOB.

B nmpouecce wusydeHus xumuu QGopmupyercs HHPOPMALMOHHAs KOMIIETEHTHOCTb
oOyuaromuxcs. [loaToMy mpH OpraHu3amMyd CaMOCTOSATENBHOW pabOThl  aKIEHTHPYETCS
BHUMaHME OOY4YaloLIMXCsl Ha IOMCKe HH(pOpMaluu B CpeacTBax MaccMmenua, HHTepHere,
yu4eOHOW M CIIeNUalbHON JUTEPAaType ¢ COOTBETCTBYIOIIUM O(OPMIIEHUEM U MPEACTABICHUEM
pEe3yJbTATOB.

OcBoenue conepxaHusg y4eOHOW AMCIUIUIMHBI «XHUMHUS», 00CCIIEYMBACT JOCTHIKCHHE
00y4aroIUMUCS CIeYIOIUX Pe3yIbTaTOB:

JUYHOCHIHBIX

— YyBCTBO I'OPJIOCTH U YBa)XEHUS K UCTOPUU U JIOCTUKEHUSAM OTEUECTBEHHOM XMMUYECKOU
HaYK{; XUMUYECKH IPaMOTHOE MOBe/IeHUE B MPO(eCCHOHAIBHON NEATETbHOCTH U B OBITY
py 00palleHNH ¢ XUMUYECKUMU BEIIeCTBAMHU, MaTepuaiaMH U MpoLeccaMu;

— TOTOBHOCThH K MPOJOJKEHUIO 00pa30BaHUs U MOBBILICHUS KBaNU(UKALUKA B U30paHHOM
npoecCHOHANBHOM JIEATENBHOCTH M OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKHUX
KOMIIETEHIIUH B 3TOM;

— YMEHHME HCIOJb30BaTh JOCTHKEHUS COBPEMEHHON XMMHYECKONW HAyKH M XHMHUYECKUX
TEXHOJIOTUH JJIsl MOBBILIEHUS] COOCTBEHHOI'O UHTEJIEKTYaJIbHOTO Pa3BUTHUS B BHIOPAHHOM
npoecCHOHATILHOMN 1eATENIbHOCTH;

MemanpeomMemHuix:

— UCHOJb30BAaHUE PA3NMYHBIX BHJOB II03HABATEIbHON JEATEIbHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX ONepaluii (MOCTaHOBKHU 3aJauu, (JOpMYIUPOBAHUS TUIIOTE3, aHAIN3A
U CHUHTE3a, CpaBHEHHUs, OOOOIIEHMs, CHCTEMaTU3allU{, BBIABIECHUS MPUUHMHHO-
CJICZICTBEHHBIX CBSI3€H, MOWCKa aHAJOroB, ()OPMYIHMPOBAHUS BBIBOAOB) JUISl pEILICHHS
MIOCTAaBJIEHHOW 3a/ay, TNPUMEHEHHE OCHOBHBIX METOJOB I03HaHUs(HAOIIOACHMS,
HAY4YHOTO SKCIIEPUMEHTA) JAJS M3YYEeHHUS PA3IUYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U
MIPOLIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOIUMOCTh CTAJIKUBATHCA B MPO(eccnoHaNIbHOM
cdepe;

— MHCIIOJIb30BaHME pa3IMYHBIX HMCTOYHUKOB JJIsI MOJYYEHUS XUMHUYECKOH HH(pOpMaIuy,
YMEHHE OLEHUTh €€ JIOCTOBEPHOCTh Ui JIOCTHXKEHHUS XOPOUIMX pe3yJbTaToB B
npodeccuoHaIbHOM chepe.

npeomemHmuix:



— chOPMHUPOBAHHOCTH MPEJCTABICHUNA O MECTe XMMUU B COBPEMEHHOW HAaydyHOUH KapTHHE
MUpa;

— TIOHMMaHUE POJIU XMMHH B (POPMHPOBAHUH KPYyro3opa U (HyHKIIMOHAIEHON TPAMOTHOCTH
YeJOBeKa JJI PEIICHUs IPAKTUYECKUX 3a]1a4;

— BJIAJICHUE OCHOBOIOJATAIOIIMMU XMUMHYECKUMU HOHATUSMH, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IIOJIb30BAHUE XUMHUYECKOM TEPMHUHOJIOTMEH U
CHMBOJIUNKOM;

— BJIAJICHUE OCHOBHBIMH METOJAMH HAYYHOIO IO3HAHUsS, HMCIOJIb3YEMbIMH B XUMHHU:
HaOJII0JICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

— yMeHue o0pabaTeiBaTh, 00BIACHATH PE3yIbTATHI IPOBEACHHBIX OMBITOB U JICIATh BHIBOJIBI;

— TOTOBHOCTBH M CITOCOOHOCTH MPUMEHSTh METO/bI MIO3HAHUSI MIPH PEIICHUU MPAKTUICCKUX
3az1ay;

— chOpMHUPOBAHHOCTh YMEHHUS /1aBaTh KOJWYECTBEHHBIC OLICHKH U MPOU3BOJUTH PacueThl
0 XUMUYECKUM (popMysiaM U ypaBHEHUSIM;

— BJaJIeHUE TMpaBUJIAMH TEXHUKH OE30MaCHOCTH MPHU HCIOJIb30BAHUN XHMHYECKUX
BEILIECTB;

— c(opMUpOBaHHOCTH COOCTBEHHOW TMO3UIIMM IO OTHOUIEHHWIO K  XHUMHYECKOU
uH(pOpMaInH, TOTy4aeMON U3 Pa3HBIX HICTOYHHUKOB.

Peanuzanust yuyeOHOM TUCHUIUIMHBI MPEAYCMAaTPUBAET MPOBEACHHE JTa0OPATOPHBIX U
MPAKTUYECKHUX padoT B (hopMe MPaKTUIECKON MOATOTOBKE O0yUYaOLIUXCS .
[IpakTuueckass TOATOTOBKAa TMPU  peaJin3aluu  Y4eOHOW  JUCHUTIIUHBI
OpraHU3yeTCs MyTeM MPOBEACHUS MPAKTUYECKUX 3aHATHH, MIPAKTUKYMOB, Ta00PATOPHBIX
paboT W WMHBIX AHAJOTUYHBIX BHUJIOB YYEOHOM JESATEIBHOCTH, IMPETyCMaTPUBAIOLINX
ydacTue OOYYaroIIUXCS B BBIMOJTHEHHHU OTACIBHBIX 3JEMEHTOB padoOT, CBA3aHHBIX C
Oynymiei nmpodecCHOHATBHON JEATEIBbHOCTRIO, a TAK)KE JTEMOHCTPAIUIO MPAKTHUICCKHUX
HABBIKOB, BBIMIOJIHEHUE, MOJAEIMPOBaHNE OOYUYaIOIIMMUCS ONpEAENICHHBIX BUAOB padOT
JUISL  peICHMs] TPAKTHYECKUX 3ajad, CBS3aHHBIX C Oyaymeld npodeccnoHaIbHON
JESTENIbHOCTBIO B YCIOBHSIX, TPUOIMKEHHBIX K PEaIbHBIM MTPOU3BOICTBEHHBIM.

[Tpu peanuzanuu conpepkaHus 001eo0pa3oBaTeNbHON yUeOHOM ITUCIUITIIMHBI «XUMUS»
MakcUMasbHas yuyeOHasi Harpy3ka oOydarolIMXCsl COCTaBisieT 78 4acoB, U3 HUX ayJIUTOpHas
(oOs3aTenbHasA) Harpy3Ka o0yJaromuxcs, BKI04as IpakTHYeCKUe 3aHATH —28 4acoB.

Wrorosas arrecranusi mpoBoAguTcs B hopme nudhepeHIIupOBaHHOTO 3a4eTa.



2. TemaTnuyeckuii MyIaH y4eOHOM IUCIUNIHHBI

Makec. KomndecTBo ayauTOpHBIX
Harpyska 4acoB
HauMenoBaHue pa3aeinoB u TeM 00y4., yac Bcero B T.u. B T.u.
JIEKIUU JIII3, 113,
CEMHUHAPBI

Pa3nen 1. O61masi 1 HeopraHuveckast 46 46 30 16
XUMHS
Beenenue 2 2 2
Tewma 1.1. OCHOBHBIEC IOHATHS U 3aKOHBI 4 4 4
Tema 1.2. Ilepuoanueckuii 3aKoH U 4 4 2 2
[leproanyeckas cucteMa XUMUYECKUX
anemenToB /.M. Menneneesa u ctpoeHue
aToMa
Tewma 1.3. CtpoeHue BemecTna 8 8 6 2
Tema 1.4. Bona. PacTBopsl. 6 6 4 2
DNEKTPOIUTHYECKAS JUCCOIUAITHS
Tema 1.5. Knaccudukaius HeOpraHU4eCKuX 8 8 4 4
COEMHEHHUI U UX CBOMCTBA
Tema 1.6. XumMudeckue peakimu 6 6 4 2
Tewma 1.7. MeTaiuibl 1 HEMETAILITBI 8 8 4 4
Pasznen 2. Oprannyeckasi XumMmusi 32 32 20 12
Tewma 2.1. OCHOBHBIE IOHATHS OPTAHUYECKOM 6 6 4 2
XUMHH U TEOPUS CTPOCHHS OPTaHUICCKHIX
COEIMHEHHI
Tema 2.2. YrieBo1opoabl U UX NPUPOIHBIE 10 10 8 2
VMCTOYHUKHU
Tewma 2.3. Kucnopoacoaepxaniue 8 8 4 4
OpraHMYECKHEe COCTUHEHUS
Tewma 2.4. AzoTconepxariie oOpraHu4ecKue 8 8 4 4
coenuHenus. [lommumepsl
Hroro: 78 78 50 28




Conep:kanue y4eOHOM TUCHHILTHHBI

BBeaenue
HaquHe METOABI IMO3HAHNWA BCIICCTB U XUMHUYCCKUX SIBHGHI/If/'I. POJIL C-)KCHepI/IMeHTa nu
TEOPHH B XUMHH. MOJETMPOBaHUE XUMHUYECKHUX MTPOIIECCOB.

Pazgen 1. O0mas u HeopraHuvdeckass XuMus

Tema 1.1. OcHOBHBIC IOHATHSA U 3aKOHbI XMMHH

OcHoBHbIe nMoHsATUs XuMHH. BemectBo. Atom. Mosnekyna. XUMHUYECKUNA SJIEMEHT.
Amnotponusi. Ilpoctbie u cioxHble BemiecTBa. KauecTBEHHBIM W KOJNUYECTBEHHBIH COCTaB
BelecTB. XuUMHUECKUe 3HaKU U (popmynbl. OTHOCUTENbHBIE aTOMHAS W MOJICKYJSPHAsT MacCHI.
KonuuecTBo BemecTna.

OcHoBHbIE 3aKOHBbI XUMHH. CTexnoMeTpus. 3aKOH COXPaHEHHsI MacChl BELIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTB MOJEKYJSPHOW CTPYKTYpbl. 3aKOH ABOrajpo M CIEACTBHS HX
HEro.

PacuerHble 3a1aun HA HAXOXKJIEHUE OTHOCUTEIHLHON MOJIEKYJISIPHOIM Macchl, ONpeielieHIe
MacCOBOM J0JIM XUMUYECKHX JIEMEHTOB B CJIOKHOM BEILIECTBE.

JemMoHcTpanuu. Mojenu aToMOB XUMHUYECKUX 3JIEMEHTOB. MoJien MOJNEeKYy MPOCTBIX
U CIOXHBIX BeulecTB (mapocrepkHeBble M Ctroapra—bpurne6a). Kosekuus npocTeix u
CIIOXKHBIX BelecTB. HekoTopeie BemecTBa KonnyecTBOM 1 mMoib. Monens MossspHOro o0bema
ra3oB. Amutorponus hocdopa, KHCIOPoa, 0JIOBA.

IIpodpunbabie uW NPoGecCHOHAIBLHO 3HAYUMbIE  JJIEMEHTHI  COJEPKAHUS.
AmtoTponHbie MOAH(UKAIINKN yriiepoaa (asmMas, rpaguT), Kuciopoaa (KHCIOpOJI, 030H), 0JIOBA
(cepoe u Oemnoe onoBo). IloHATHE O XUMHUYECKONH TEXHOJOTMH, OHOTEXHOJOTHH U
HAHOTEXHOJIOTUHU.

Tema 1.2. Ilepuoguyeckuii 3akoH u Ilepnoauyeckas cucreMa XMMHYECKHX
semeHTOB /[.A. MeHeieeBa M CTPOEHHE aTOMA

Iepuoauuecknii 3axkon JI.M. MenneneeBa. Ortkpeitue J.U. MenneneeBbim
[Tepuonuueckoro 3akona. [lepuoanueckuii 3akon B popmynuposke .M. Menaeneena.

[lepmonuueckass Tabiuila XUMHUYECKHX DJIEMEHTOB — Tpaduueckoe OTOOpakeHUE
NEepUOINYEcKOro 3akoHa. CTpyKTypa MepHOAMYECKON TaONUIbL: epruoibl (Majble U OOJbIINE),
rpynnsl (TaaBHas U MOOOYHas).

Crpoenne atoma m mepuoamdeckuii 3akon/l.M. MenneneeBa. ATOM — cCioXxHas
yacTuna. Sapo (IpOTOHBI M HEUTPOHBI) U 3JEKTpoHHas oOosouka. M3otombl. Crpoenue
AJIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB MalbIX NepuojoB. OCOOEHHOCTH CTPOEHHUs
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB 3JIEMEHTOB OOJBIIMX MEPHOJOB (MEPEXOIAHBIX 3JIEMEHTOB).
[Tonsate 00 opoOurtamsix. S-, p- u d-OpOutanu. DIEKTPOHHbIE KOH(MUIYpaIlH aTOMOB
XUMUYECKHX DIIEMEHTOB.

CoBpeMeHHass (OpMYIMpPOBKA MEPUOANYECKOIO 3aKOHA. 3HAYCHHE MEePHOIMYECKOTO
3aKOHA M MEPUOJUYECKON CHCTEMBI XMMHUYECKHX 3ieMeHTOB .M. MenneneeBa st pa3BUTUs
HayKH U MOHUMAaHMsI XUMUYECKON KapTHUHBI MUDA.

JemoncTrpanuu. Paznuunsie popmel [leproanueckoit cucTeMbl XMMHUYECKUX JIEMEHTOB
J.N. MenneneeBa. Jlunamuueckue TaOIUIbl Ui MoAenupoBaHus [leproanyeckoil CUCTEMBI.
DJIeKTpH3aLus TEI U UX B3aUMOJICUCTBHE.

JlaGopaTtopnast pabota Nel.
CtpyKkTypa TabIUIIbl XUMUYECKUX SJIEMEHTOB.



Tema 1.3. CTpoenne Bemecrsa

Honnas xumuueckasi cBsi3b. KaTnoHbl, WX 00Opa3oBaHHE M3 aTOMOB B PE3yIIbTaTe
mpolecca OKHUCIEHHA. AHHMOHBI, HMX O0Opa3oBaHHME W3 aTOMOB B pe3ylbTaTe Ipolecca
BOCCTaHOBJEHMs. VoOHHas CBs3b, KaK CBSI3b MEXAY KaTMOHAMM M aHUOHAMM 3a CYET
AIEKTPOCTATUUECKOTO MpuUTshKeHus. Kiaccudukamuss HOHOB: MO COCTaBy, 3HAKy 3apsia,
HAJIMYUIO TUIpaTHOM 00ojouku. MoHHblE Kpuctamnumueckue pemerkd. CBONCTBA BEIIECTB C
MOHHBIM TUIIOM KPUCTAJUIMYECKOUN PEeLIETKH.

KoBajienTHasi Xumu4Yeckasi cBsi3b. MexaHu3M o00pa3oBaHMsI KOBaJEHTHOM CBSI3U
(0OMEHHBIN M TOHOPHO-aKLENTOPHBIN). DNEKTPOOTpHUIIATETbHOCTh. KOBalleHTHBIE MOJIApHAs U
HENOJIsIpHAst  CBA3U. KpaTHOCTp  KOBaJ€HTHOW CBs3M. MOJNEKYISIpHbIE W aTOMHBIE
Kpuctajuinueckue pemerkd. CBOMCTBA BEIIECTB C  MOJICKYJSPHBIMM U aTOMHBIMH
KPUCTAIIIMYECKUMHU PEIIETKAMHU.

Mera/uinyeckas cBsi3b. MeTajuinyeckas KpUCTAIIIMYECKAs PElIeTKa U MEeTAJUIM4ecKas
XuUMHUecKast cBsi3b. Du3nueckue cBONCTBA METAILIOB.

ArperatHbie COCTOSIHUSI BeleCTB M BOJOPOAHAsl CBA3b. [Bepaoe, XHUAKOE H
ra3oo0pa3Hoe cocTosHUs BemiecTB. llepexosa BemiecTBa M3 OJHOTO arperatHOro COCTOSIHHS B
apyroe. BonopoaHas cBs3b.

Yucrole BemecTBa U cMecH. [lonsTue o cMecu BeuiecTB. ['OMOreHHbIe U T€TEpPOreHHbIE
cmecu. CoctaB cMmecell: o0ObeMHas M MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBasi IO
IIpUMECEH.

MucnepcHble cuctembl. [loHstTue o npucnepcHod cucteme. JlucnepcHas ¢asza u
IcTiepcuoHHas cpeda. Kiaccudukamus nucnepcHbIX cucteM. [loHSATHE O KOJJIOMIHBIX
CHUCTEMax.

JemoHncTpanuu. Mojenp KpUCTAJUIMYECKOM pemeTku xmopuzaa Harpus. OOpasibl
MUHEpPAJIOB C HMOHHOW KPUCTAJUIMYECKOM  pEeIIeTKOW: KajabuuTa, ranura. Mogenu
KPUCTANTMYECKUAX PEHIETOK «CyXoro Ipla» (WM wnonma), anmasza, rpadura (Wim Ksapia).
[Tpubopsl Ha xuakux Kpuctauiax. OOpas3ibl Pa3IUYHBIX JUCIEPCHBIX CUCTEM: SMYIbCHUH,
CyCHeH3uil, a’po3oJei, reneit u 3omeit. Koarymsimust. Cunepesuc. Dpdext Tunmans.

JlaGopaTtopnast pabota No2.
JlucrniepcHble CUCTEMBI U X CBOMCTBA.

HpI/IFOTOBHCHI/IC CYCIICH3UU Kap60HaTa KajJlbousa B BOJC. HOJ'Iy‘lCHI/IC OMYJIbCHU
MOTOPHOT'O Macijia. O3HaKOMJICHHE CO CBOMCTBAMH AUCTICPCHBIX CUCTEM.

Ipoduabubie n MpodeccHoHATBLHO 3HAYUMBIE YJIEMEHTHI cojep:kaHus. [lomsapHOCTD
CB3M M mossApHOCTh Mouiekynbsl. Konnencanus. Tekydects. Bosronka. Kpucramnuszanwus.
Cyb6numanus u aecyomumanus. AHOManUM (QU3NYECKUX CBONCTB BOIbI. KHIKHE KpPUCTAILIBI.
MuHepansl ¥ TOpHbIE TOPOABI KakK MPUPOJIHBIE CMECH. DMYJIbCUU M CYCHEH3UH. 30J1d (B TOM
ymciie a3po3onn) u renu. Koarynauus. Cunepesuc.

Tema 1.4. Bona. PacTBopbl. DJIeKTPOJIUTHYECKAS JUCCOLMALIMS

Bopna. Pacreopbl. PacTBopenne. Bona xak pactBopuTenb. PacTBOPMMOCTH BEILECTB.
HaceplieHHble, HEHACBIIICHHBIC, IEPECHIIIEHHBIE PAaCcTBOPBL. 3aBUCUMOCTb PACTBOPUMOCTHU
ra3oB, )KUJKOCTEH M TBEP/bIX BELIECTB OT PA3IUYHBIX (PaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOTO BEIIECTBA.

DJIEKTPOJIMTHYECKAs AUCCOLUALMSA. ONEeKTPOIUTHI 51 HEDJIEKTPOJIUTHI.
ONEeKTpoNUTHYECKass Jaucconuanus. MexaHu3Mbl OSJIEKTPOJMTHYECKOW JUCCOLMAIMU  JUIS
BEUIECTB C Pa3jIMYHBIMU TUIIAMH XUMHUUYECKOM CBA3HU. [ MapaTupoBaHHbBIE U HETMAPATUPOBAHHBIE
noHbl. CTENmeHb JIEKTPOJUTHYECKOW aucconuanud. CHIbHBIE H  CclIa0ble DJIEKTPOJIHTHI.
OcCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTHUECKOHN nrcconanui. KnuciaoTel, OCHOBaHUS U COIU
KaK DJIEKTPOJIUTHI.

10



JMemoncTpanuu. PactBopumocth BemectB B Boje. CoOupaHue ra3oB METOAOM
BBITECHECHUS BOJIbI. PacTBOpeHHE B BOJIE CEPHOW KHUCIOTBI M colieli amMmMoHms. OOpasibl
KpHCTauIoruapaToB. M3roropiieHre runcoBoi noBs3ku. McneiTaHue pacTBOPOB JEKTPOJIUTOB U
HEIJIEKTPOJUTOB Ha TMpPEeAMET AUCCOLMAIMU. 3aBUCUMOCTh CTEIEHH 3JICKTPOJIUTHUUYECKOM
JIUCCOIMAIINN YKCYCHOM KHCJIOTHI OT pa30aBieHUsl pacTBopa. J[BM)KEHHE OKPAIICHHBIX HOHOB B
aneKTpuueckoM nosie. [IpuroroBneHne KeCTKOM BOABI U YCTPAHEHUE €€ KECTKOCTU. MIOHUTEIL.
OO0pa3ibl MUHEPAIBHBIX BOJI PA3JIUYHOTO HA3HAYCHUS.

JlaGopaTtopnasi pabotaNe3
IIpuroroBnenue pacTBopa 3aJaHHON KOHLEHTPALUH.

IIpopuiabHble M npodecCHOHAIBHO-3HAYHUMbIE  JJIEMEHTBI  COJAEp:KaHUs.
PactBopeHne kak Qusnko-xumuueckuii mnponecc. TeruioBsle 3((EKTbl NpU pacTBOPEHHH.
Kpucramnoruaparel. Pemienne 3amad  Ha MacCOBYIO JIOJIIO  PAaCTBOPEHHOIO  BEILECTBA.
[IpumeHeHue BOIbl B TEXHMUYECKMX LesAX. JKecTKOCTb BOABI M CHOCOOBI €€ YCTpaHEHHS.
MuHepanbHbIE BOJBI.

Tema 1.5. Knaccudguxanusi HeOpraHm4ecKnx coeTMHEHNi U UX CBOICTBA

Kucaorsl um ux cpoiictBa. KuCIOTBI Kak 3JIEKTPOJIUTHI, HUX KIaCCH(PHUKAIUSA IO
pa3IUYHBIM IpHU3HAKaM. XUMUYECKHE CBOMCTBA KHUCIIOT B CBETE TEOPUHU IIEKTPOIUTUUYECKOU
nmucconuanuu. OcCOOEHHOCTH B3aUMOACHCTBUS KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHUCIIOT C
MeTasmaMu. OCHOBHBIE CITOCOOBI OJyYEHUS! KUCIOTHI.

OcHoBanuss M ux cBoiicrBa. OCHOBaHMSI KakK 3JIEKTPOJIUTHI, UX KIacCHU(pUKALUs MO
Pa3JIMYHBIM IpU3HAKaM. XUMMUYECKHAE CBOWCTBA OCHOBAHUM B CBETE TEOPHUHM IIEKTPOIMTHIECKOU
muccouuanuu. PasnmoskeHue HepacTBOPUMBIX B BOJE OCHOBaHUN. (OCHOBHBIE CIOCOOBI
MOJTYy4YECHUSI OCHOBAHUM.

Cosmn 1 ux cBoiictBa. Conu Kak 31eKTpoiauThl. Conu cpeaHue, KUCiable U OCHOBHBIE.
XVMMHYECKH CBOMCTBa COJIE B CBETE€ TEOPUU DJIEKTPOIUTHUECKON aucconuanuu. CrocoObl
MOJIyYEHUS COJIEH.

I'mpponus comnent.

Oxcuabl 1 ux cBoiicrBa. Coneobpasyromue 1 HecosleoOpasyromue okcuabl. OCHOBHBIE,
aM(pOTepHbIE U KHUCIOTHbIE OKCHUJBL. 3aBUCHUMOCTh XapaKTepa OKCHJA OT CTENEeHH OKHCIICHUS
00pa3yIolIero ero Meraia. XuMHUecKue cBoiicTBa okcu1oB. [lomydenne okcuoB.

JemoncTpaumnu. B3anmonaeiicTBre a30THOM M KOHUEHTPUPOBAHHOM CEPHOW KHUCIOT C
metayuiamu. ['openue ¢ocdopa u pacTBopeHHe NpoayKTa ropeHuss B Boje. [lomyuenue u
cBoicTBa amdoTepHoro ruapokcuna. Heobparumelii rumponns kapouaa kambius. OOpaTuMbii
TUIPOJIN3 COJIEN PA3JIMYHOTO TUIIA.

JlaGopatopHnas paborta Ned
XHUMHUYECKHE CBOMCTBA KMCIIOT U OCHOBaHU.

HcnbiTanue pacTBOpOB KHUCIOT HHAMKATOpaMu. B3auMoaencTBue METalioB C
KHUcJoTaMu. B3aumojaelcTBHE KHUCIOT € OKCHUAAMH MeETallsIoB. B3aumoaelcTBHE KHCIIOT C
OCHOBaHMSIMHU. B3anMoaeicTBHE KUCIIOT C COISIMM.

HcnbiTanue pacTBOPOB LIEIOYEN MHIAMKATOpaMU. B3auMoAENCTBUE LIENOUYEH C COJISIMMU.
PaznoxeHne HepacTBOPUMBIX OCHOBAHUM.

JlaGopaTtopnas pabota Ne5
I'upponus comnent.

BzaumopeiictBue coset ¢ MerammaMu. BzauMmopencTBue coied Apyr ¢ ApPYroM.
I'mpponus conelt pa3au4YHOro THIA.
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IIpopuiabHbie U NpogecCHOHAIBHO 3HAYUMbIE JJIEMEHThI coaep:kaHus. [Ipasuia
pa30aBieHHs CepHOM KUCIOTHI. Mcrnonb30BaHue cepHON KHCIOThHl B IMPOMBIIIEHHOCTH. Enkue
mejIo4Yu, HUX HMCIOJb30BAHUC B MPOMBINUICHHOCTH. T'amenass w HeramieHas HU3BECTH, €€
IPUMEHEHHE B CTPOUTENbCTBE. [ UIIc U anedactp, rUICOBaHuUE.

[Tonstue o pH pacrBopa. KucnoTtHas, menoynas, HeMTpajibHas Cpelbl paCTBOPOB.

Tema 1.6. Xumuueckne peakiumn

Knaccupukanusas xumMuyeckux peakumi. Peakuun coeavHEHUs, pa3JIOKECHUS,
3amerienusi, oOmena. Karamurtuueckme peakuuu. OOpatuMbple W HEOOpaTHMbIE pEaKIUH.
['oMOreHHele M TETEPOreHHBIE PEAKLUUU. ODK30TEPMUYECKUE U DHIOTEPMHUYECKHE PEaKLHH.
TennoBoii 3¢ ekt xumudeckux peakuid. TepMoxuMuieckue ypaBHEHUSI.

OKHCINTEIBHO-BOCCTAHOBUTE/IbHBIC peaknuu. CTeneHb OkUciaeHUs. OKUCIHUTENb U
BOCCTaHOBJIeHHE. BoccraHoBuTenb M OKHCIEHHE. MeTo[ AJIeKTpOHHOro OanaHca s
COCTAaBJICHUS YPaBHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMM.

Cxopocth xuMuuyeckux peaknuid. IloHsTHe 0 CKOpOCTM XMMMUYECKHUX pEaKLUil.
3aBUCUMOCTh CKOPOCTHM XMMHMUYECKHUX pPEAKUUH OT PAa3IUYHBIX (aKTOPOB: MPUPOJBI
pearupyoIrx BELIECTB, UX KOHILIEHTpAlUM, TEMIIEpaTyphl, IOBEPXHOCTH CONPUKOCHOBEHUS U
MCIIOJIb30BaHUs KaTalu3aTOPOB.

O0paTtumocTh XUMHYecKHX peaknuid. OOpaTumble U HeoOpaTUMbIE pEAKIUH.
XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEILEHUS.

Jemoncrpanuu. [Ipumepsl HEOOpaTUMBIX pEaKIi, UAYIIMX C 00pa30BaHUEM OCaIKa,
ra3a WIA BOJAbL. 3aBUCUMOCTb CKOPOCTHM PEaKLIMHM OT MPHUPOABI PEarupyrollUX BeEIIECTB.
B3aumoneiicTBue pacTBOpOB CEpPHOM KHMCIOTHI C pacTBOpaMHU TUOCYJIb(aTa HaTpUs pa3InYHON
KOHLEHTPAallUU U TeMIleparypbl. Mozenb KUIISIIEro ¢10si. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
peakiuy OT MPHUCYTCTBUS KaTaau3aTopa Ha IPUMEpPE pas3lIoKEHUs MEpPOKCHAAa BOJOpOJa C
IIOMOILBIO JTMOKCHJA MapraHua M Karajasbl. Mozenb 3iekTpoiusepa. Monenb 31eKTpOIu3HON
BaHHBI /711 TIOJIy4EHUS aIFOMUHUSL. MOJIeNb KOJIOHHBI CHHTE3a aMMHaKa.

JlabopaTtopHnast pabota Ne6
Buapl XuMU4eCKUX peakifii U CKOPOCTh UX MPOTEKAHUSI.

Peaxius 3amelieHust MEM JKeJIe30M B pacTBOpPE MEJHOro Kynopoca. Peakuuu, uaymme ¢
0o0pa3oBaHUEM OCaJKa, ra3a WM BOJBI. 3aBUCHMOCTh CKOPOCTH B3aUMOJEIHCTBHUS COJSTHOM
KHUCJIOTBl C METalJIaMM OT HX TMPHPOJbL. 3aBUCUMOCTh CKOPOCTH B3aMMOJEHCTBHS LIMHKA C
COJISTHOM KMCIIOTOH OT €€ KOHIICHTPalnu. 3aBUCHMOCTb CKOPOCTH B3aWMOJICHCTBHS OKCHIa MEITN
(1) ¢ cepHOit KUCITOTOM OT TEMIIEPATYPHI.

IIpodpunabubie 1 npodeccHOHATBHO 3HAYMMBIE 3JIeMeHThI coaepaxkanus. [lonsrue 06
ANEKTPOJIN3E. DJIEKTPOJIU3 PACIUIABOB. DIEKTPOJIU3 PACTBOPOB. DJIEKTPOIUTUUECKOE TTOTyUEHNE
amomunus. IlpakTudyeckoe mpuMeHeHHe 3JekTponu3a. ['anpBaHOIUIacTHKa. [ anbBaHOCTErwHs.
PadmHnpoBanne IBETHBIX METAJIOB.

Karanuz. I'omorenHsle u rereporeHHsle karanuzatopbl. I[Ipomoropsl. Katanmutuueckue
sbl. UTHTHOUTODBL.

[Tpon3BOICTBO aMMHaKa: ChIpbE, alaparypa, Hay4Hble TPUHIUIIHI.

Tema 1.7. MeTa/uIbl 1 HeMeTaJJIbI
Mertannbl. OCOOEHHOCTH CTPOEHUS aTOMOB M KpHCTauioB. DuU3nyeckue CBOICTBa
metayuioB. Kiaccudukanuss METauioB MO Ppa3iMyHBIM IpHU3HaKaM. XHMMHUYECKHE CBOMCTBa
METAJUIOB. DJIEKTPOXUMUYECKUN Pl HAIPSDKEHUM METAIIIOB. MeTaioTepMusl.
O6ume cnocoOwl monmy4yeHus meramioB. Ilonarue o meramnypruu. [lupomerannyprus,
TUAPOMETAJUTYPTHS U dJeKTpoMeTauTyprus. CIuiaBsl YEpHBIE U [IBETHBIE.
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Hemeranabl. OcoOGeHHOCTH CTpoeHHs aTomMoB. Hemeramiasl — MpoCThie BeIIeCTBa.
3aBUCUMOCTh CBOWCTB TaJlOTEHOB OT UX mnojoxeHus B llepuoguyeckoit cucreme.
OKuCIHUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJIJIOB B 3ABUCUMOCTH OT UX IOJIOKEHUS
B PsIly 2JEKTPOOTPULIATEIBHOCTH.

JemoncTpanuun. Koymexkuus MeramioB. B3aumoneicTBue MeETAUIOB ¢ HEMeETaJIaMU
(>xenesa, IIMHKA U aJIIOMUHHUS C CEPOM, aIFOMUHHUS C MOJIOM, CYPbMBI C XJIOPOM, TOPEHUE Kele3a
B xJiope). ['openue MeramioB. AJIFOMUHOTEPMHSL.

Komnexnust nemeramnos. ['openne HemeramnoB (cepsl, (ocdopa, yris). Beitecnenue
MeHee aKTHUBHBIX TaJIOT€HOB U3 PACTBOPOB MX COJICH O0Jiee aKTUBHBIMH TraJIOr€HAMHU.

Mopens IPOMBIIIIIEHHOW YCTaHOBKU JUI IIPOM3BOJCTBA CEPHOM KHUCIOTBHL. Monens nedu
uis o0xura wu3BecTHAKA. KoJJeKIMu NpOAYKUMH CHIMKATHOM MPOMBIIIICHHOCTH (CTEeKJa,
dapdopa, dasHca, IeMEHTa Pa3TUIHBIX MAPOK U JIP.)

JlaboparopHuas pabota Ne7
MeTtanibl ¥ UX CBOMCTBA.

3akanka U OTHyCK ctanu. O3HaKOMJICHHE CO CTPYKTYpamH Ceporo u Oenoro uyrysa.
PacnoznaBanue pyn xenesa.

JlaGopaTopHas pabota Ne§
XUMHYECKHE CBOMCTBA METAJLJIOB U HEMETAIIJIOB

I[Ipoduabubie U MpodecCHOHAIBLHO 3HAYMMbIE 3JIeMEHThI cojep:kaHus. Kopposus
METaJUIOB: XMMUYECKas M 3JIEKTPOXUMHUUECKasi. 3aBUCUMOCTb CKOPOCTH KOPPO3MU OT YCIOBUH
okpyxatomend cpeapl. Knaccupukanusi KOppO3MH METAUIOB IO PA3IMYHBIM  PHU3HAKAM.
CriocoOb!I 3aIUThl METAIIOB OT KOPPO3UH.

[Tpon3BOACTBO YyTr'yHa U CTAJIH.

[Tony4yenue HemMeTay10B ()PAKLMOHHOMN MEPETOHKOM JKUAKOTO BO3AYXa U 3JIEKTPOIU3OM
PacTBOPOB WJIM PACIIIIABOB 3JIEKTPOIUTOB.

CunmkatHasi IPOMBIIIIIIEHHOCTh. [IpOU3BOJCTBO CEPHOM KUCIIOTHI.

Pazgen 2. Opranuyeckasi XuMusi

Tema 2.1. OcHOBHBIC NOHATHS OPraHUYECKOH XMMHUH M TEOPHS CTPOCHHSA
OPraHMYecKUX COeIMHEeHUI

IIpeamer opranuveckoir xuMuu.lIpupoaHsle, HCKYCCTBEHHbIE U CHHTETHYECKHUE
opranuueckue Beniectsa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMH.

BaneHTHOCTE. XMMHYECKOE CTPOCHUE KAK MOPSANOK COCAUHEHUS aTOMOB B MOJIEKYJIBI 110
BAJICHTHOCTH.

Teopust crpoeHusi opranmvyeckux coeauHennii A.M. ByriaepoBa. OcHOBHbIE
MOJIO’KEHUSI TEOPUU XUMHUYECKOro crpoeHus. Mzomepus u usomepsl. XuMudyeckue GopMyIibl U
MOJIEIIA MOJIEKYJI B OPTraHUYECKON XUMHUH.

Kaaccudukanusa opranmyeckux BemecTB. Kiaccudukanus BemeCTB MO CTPOSHHUIO
YIJIEPOJHOTO CKeJleTa M HaNU4Mi0 (PYHKUMOHAIBHBIX rpymi. ['omonoru u romosnorusi. Hauana
HomeHkiarypsl IUPAC.

Kaaccnpukanmusa peakumii B OpraHmyeckoil xumuu. Peakuym npucoequHEHUs
(ruapupoBaHMs,  TaJIOTEHUPOBAHUSA,  THJIPOTAIOTEHUPOBAHMS,  THApartauuu).  Peakuuu
OTLIEIUIEHUS  (JeruIpUpOBaHUs, JCTUAPOrajJOreHUpOBaHuUs, Jeruaparauuu). Peakuuun
3aMelleHus. Peakuny nsomepusanuu.
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JemoncTpauuu. Mojenu MOJIEKYJI TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCIMHEHUM.
KauectBeHHoe oOHapykeHHE YriepoJa, BOJOpPOJAa U XJOpa B MOJEKYJaX OpraHH4YeCKHX
COEMHECHUM.

JlaboparopHuas pabota Ne9
Mogaenu Moneky.
H3rotoBieHre MoJIelIel MOJIEKYJI OPTaHUYECKHUX BEIECTB.

I[IpopuiabHbie U MpodeccCHOHATIBLHO 3HAYUMBbIE 3JIEMEHTHI cojep:kanus. [lonstue o
cyOcTpare W peareHTe. Peakiud OKHCIICHHS M BOCCTAHOBJICHHUS OPTAaHMYECKHUX BEIIECTB.
CpaBHeHue KiacCHU(pHUKAMU COCIWHEHUN M KiIacCU(PUKAUU PEeaKIUil B HEOPraHUYECKOM U
OpPraHUYECKON XUMUHU.

Tema 2.2. YrieBogopoabl ¥ MX NPUPOAHbIE HCTOYHUKH

AnKaHbl. AJIKaHBbIL: TOMOJIOTUYECKU I pan, HA30MeEpUs 51 HOMEHKJIaTypa
JIKaHOB.XMMUYECKHE CBOMCTBA ajIkaHOB (MeTaHa, 3TaHa): OpeHHe, 3aMelICHUe, Pa3IoKeHHe,
perugpuposanue. [IpumeHeHne ankaHOB HA OCHOBE CBOMCTB.

AJIKeHbl. DTWIEH, €ro IMoJlyueHue (IerMAPUPOBAHMEM »JTaHa, JAenoJiuMepu3anueit
noaudTHIIeHa).'oMonoruueckuii  psn, M30MEpUs, HOMEHKJIATypa ajKeHOB. XHMHUYECKUE
CBOICTBa 3TWJIEHA: TOPEHME, KauyeCTBEHHbIe peakuuu (oOeciBeunBaHue OpPOMHOI BOABI U
pacTBopa nepMaHraHaTa Kajaus), rujparanus, noaumepusanus.l[pumMmenenue 3TuieHa Ha OCHOBE
CBOJNCTB.

Juenbl u kKaydyyku. IloHarne o nueHax Kak yriaeBojopojax C JAByMs JBOWHBIMHU
cBsi3amMu. ComnpsoKeHHBIE JAMEHBL. XHMUYECKHe CBOMCTBa OyramueHa-1,3 u  u3ompeHa:
oOecrBeurBaHNEe OPOMHOM BOJbI U MOJIMMEpPHU3alus B Kaydyyku. HaTypanbHbI 1 CUHTETHYECKUE
Kay4yyku. Pe3una.

AJaxkuHbI. AnernieH. XMMHUYECKHE CBOMCTBa aleTWIeHAa: TOpeHHe, o0eclBeunBaHUE
OpOMHOI BOJIbI, IPUCOEAMHEHUE XJOPOBOJIOpoJa M ruapatauus. IlpumeHeHue anerusieHa Ha
OCHOBE CBOMCTB. MexXKi1accoBast H30MEpPHUs € aJIKaJIUEHAMHU.

Apenbl. benzon.Xumuyeckue cBoOiicTBa O€H305la: TOpEHHUE, DPEAKIUH 3aMELICHUS
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOWCTB.

IIpuponnble MCTOYHMKM YrieBoaopoaoB. [IpupoaHsiii ra3: cocraB, NPUMEHEHHE B
KaueCTBE TOIUIMBA.

Hedts. CocraB u nepepadotka Hedtu. Ileperonka neptu. Hegrenpomykrsi.

JemoHcTpanuu. ['opeHue MeTaHa, 3TUiIeHa, aleTuieHa. OTHOIIEHUE MEeTaHa, STUJICHA,
aneTuiieHa U OeH301a K pacTBOpaM IepMaHraHaTta kKanus 1 OpomHo# Boje. [lonyyenue stuneHa
peakuuen neruapaTalMyd 3TaHONA, alleTUJIeHa — TUAPOJIM30M KapOuja kanplud. Paznoxenue
Kay4dyKa [IpY HarpeBaHUU, UCIIBITAHUE MTPOJYKTOB Pa3JIOKEHUs Ha HEMPEAEIbHOCTh. Komneknus
obOpasuoB Hedptm u HedrempoayktoB. Komnekumsa «KaMeHHBI yroaip ©  HPOAYKIUSA
KOKCOXMMHYECKOTO MPOU3BOACTBAY.

JlabopaTtopHnas pad6ota NelO
Hed1b 1 HEPTETPOAYKTHI.
O3HakoMJieHHE C KoJUIeKIuedl oOpa3loB HEPTH M MPOAYKTOB €€ mepepadoTKu.
O3HakOMJIEHHE C KOJUIEKLIMEH KaydyKOB U 00pa3liaMu U3AETHA U3 PE3UHBI.

IIpopuiabubie U npodeccHOHAIBLHO 3HAYHUMBbIE JJIEMEHThI colep:kaHus. IIpasuio
B.B. MapkoBuukoBa. Kinaccudukanus u HazHaueHue kayuykoB. Kiaccudukanus n Ha3HaueHue
pe3uH. Bynkanuzanus kaydyka.

[Tomydyenue ameruiieHa MHUPOJIU30M MeETaHA W KapOWgHBIM crocoOom. Peakius
NoJMMEpH3alMi  BUHWIXJIOpUAa. [lomuBUHMIXIIOpUI W €ro IpuMeHeHue. Tpumepusanus
areTuiieHa B OEH3011.
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[Tonsitne 00 skcTpakmuu. BoccTaHoBIeHHE HUTPOOEH301a B aHWIMH. [ OMOJIOTHYECKUIA
psn apeHos. Toinryos. HutpoBanue Tonyona. Tporu.

OcHOBHBIE HaNPaBJIECHNUS POMBIIUICHHOMN NepepaboTKH MPUPOTHOTO rasa.

[TorryTHBIN HEPTSIHOI ra3, ero nepepadoTKa.

[Tpouecchl MPOMBINUIEHHON MepepaboTKu HePTU: KpeKUHr, pudopMuHr. OKTaHOBOE
41CI0 OCH3UHOB U IIETAHOBOE YMCIIO TU3EIBHOTO TOILIUBA.

Kokcoxumuueckoe mpou3BOACTBO U €r0 MPOAYKIIHS.

Tema 2.3. Kuciopojacoaep:kamnue opranHnyeckue coeIuHeHust

Cnuptel. Ilomyuenue »sTaHonma OpOKEHHEM TIIOKO3bI W THApaTalueidl STHIICHA.
I'mapokcuiibHas rpynna kak ¢pyHKUnoHanbHas. [loHATHE 0 npeaenbHbIX OAHOATOMHBIX CIIUPTaX.
XUMHUYECKUE CBOWCTBA JTAaHONA: B3aUMOJCHCTBHE C HATpuUeM, OOpa3oBaHHME MPOCTHIX H
CJIIOKHBIX 3(QUpPOB, OKHCJIEHHE B anpaeruia. I[IpuMeHeHue s5TaHOIa HAa OCHOBE CBOICTB.
AJIKOT0IM3M, €ro MOCJIEACTBUS U NPEAYIPEKACHUE.

I'munepuH Kak IpeNCTaBUTENIb MHOIOATOMHBIX cnupToB. KaudecTBeHHas peakuus Ha
MHOI'0aTOMHBbIE CIUPTHL. [IpuMeHenue rnunepuHa.

®enos1. Pu3nUecKkue U XUMHUYECKUE CBOWCTBa (heHosa.B3anmmHOe BIMsHME aTOMOB B
MoJIeKyJie eHOa: B3aUMOACHCTBHE C TUAPOKCHUIOM HATPHS U a30THOM KucioTol. [Ipumenenue
(eHona Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonstue o0 ampaermmax. ANbIeTWAHAs Tpymna Kak (yHKIHOHAJTbHAS.
DopMasberul U €ro CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY,BOCCTAaHOBJICHUE B
COOTBETCTBYIOIIMU cnupT. [lomydeHue anpAernioB OKMCIEHHEM COOTBETCTBYIOIIMX CIIMPTOB.
[Tpumenenue Gpopmainpaeruia Ha OCHOBE €ro CBOMCTB.

KapoonoBbie kucaorsl. [Tonstre o kapOoHOBBIX KuciIoTax. KapOokcuipHast rpyrima Kak
¢byHkunoHanbHAA. ['OMOJIOrMUeCKUil psii MpelesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[TosryueHue kapOOHOBBIX KHUCIOT OKHUCICHHEM albJerH0B. XMMHUYECKHE CBOMCTBA YKCYCHOM
KHUCJIOTBI: OOIMEe CBOMCTBA € MHMHEPAJbHBIMU KHCIOTaMH W peakuus 3STepuUKaIMU.
IIpuMeHeHne yKCYCHOM KHMCJIOTBI Ha OCHOBE CBOMCTB. BbIcIIne »KMpHBIE KHUCIOTHI HA IpUMEpE
MaJIbMUTUHOBOU U CTEAPUHOBOM.

Caoxubie 3¢gupsbl u xupbl. [lonydeHue ciaoxHbBIX 3(pUpPOB peakuuen dTepuPpuKaum.
CrnoxHnble 3(hupbl B IpUPOJIe, UX 3HaYeHHE. [[puMeHeHue cI0KHbBIX 3(UPOB Ha OCHOBE CBOWCTB.

Kupsl kak crnoxsble 3¢gupsl. Kinaccupukanus xupoB. XUMUUYECKHE CBONCTBA >KUPOB:
TUPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. [IprMeHeHne )xMpoB Ha OCHOBE CBOICTB.MbLIA.

YraeBoabl. VYTIeBOIbI, MX Kiaccuukamus: MOHOcaxapuibl (TJIHOKO03a, (PPYKTO3a),
ncaxapubl (caxaposa) M mojucaxapuibl (KpaxMai U euIioi03a).

['moko3a — BELIECTBO C JBOMCTBEHHOM (yHKUMEN — anbIerHA0CHUpT. XUMUYECKUE
CBOWCTBA TJIIOKO3bI: OKHUCIIEHUE B INIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CIIUPTOBOE
opoxenue. [IpumeHeHne TIIFOKO3bI HA OCHOBE CBOMCTB.

3HaueHUe YIJIEBOJOB B >KMBOW INPUPOAE M KU3HU uenoBeka. [loHsaTme o peaknusax
MOJIMKOH/ACHCAIIMM W THAPOJM3a Ha IpUMEpEe B3aUMOIPEBPAICHMI: IUIIOKO3a —>
HOJINCaXapu.

JemoncTpanuu. OkxuciaeHue cnupra B anbaeruja. KauecTBeHHblE peakuu Ha
MHOTI'0AaTOMHBIE CHUPTHL. PacTBopUMOCTb (eHONa B BoJe NpU OOBIYHONM TeMmepaType W Npu
HarpeBaHuu. KadecTBeHHble peakuuu Ha (eHon. Peakius cepeOpsHOro 3epkajna ajabJeruI0B U
TII0KO3bl. OKUCIICHHE ajbJIeTUAO0B M TIFOKO3bI B KUCIOTY ¢ moMmouibio ruapokcuga memu(ll).
KauectBennas peakuus Ha kpaxmai. Komiekuus apupHbIx maces.

JlaGopaTtopHnas pabota Nel 1.
XUMHUYECKUE CBOWCTBA KHCIOPOICOACPIKAIIUX OPTaHUIECKIX COCTUHEHUIA.

PacTBopenue riuuepuna B Boje U B3aumopencTBue ¢ runpokcugom meau(ll). Croiictea
YKCYCHOM KHCIIOTBI, OOIIME€ CO CBOMCTBAMH MHHEPAJIbHBIX KHCIOT. JloKa3zareiabCTBO
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HEMPEACIBHOTO XapakTepa JKUIKOro Kupa. B3auMoaeicTBHE TIIOKO3BI M Caxapo3bl C
ruapokcuaoM Meau(ll). KauectBenHas peakiust Ha Kpaxmail.

IpodunabHbie 1 NpodeccHOHAIBHO 3HAYMMbIE 3JIeMEHTHI COAepKaHus. MeTHIIOBbIN
CIIUPT M €ro HCIHOJb30BAHUE B KAaYECTBE XUMHUYECKOIO ChIpbs. TOKCHYHOCTh METaHOJIA U
MpaBWJia TEXHUKHA O€30MacHOCTH Mpu paboTe ¢ HUM. DTWICHIVIMKOIb U €ro IMPHUMEHEHHUE.
TOKCHUYHOCTD STUJICHIJIMKOJIS U MpaBUjla TEXHUKU 0€30MacHOCTH IpU paboTe ¢ HUM.

[Tonydyenue ¢peHona u3 NPOIyKTOB KOKCOXMMHYECKOTO TIPOM3BOJICTBA U M3 OeH301a.

[Tonukonaencauus Qopmanpaeruga ¢ ¢enonom B (eHonohopMaabAETUAHYIO CMOIY.
Aueranpaerua. [lonstue o keroHax Ha npumepe arerona. [IpumeHeHue aneroHa B TEXHUKE U
MIPOMBILIEHHOCTH.

MHuoroo0pa3ue kapOOHOBBIX KHCIIOT (II[aBeieBasi KHCIOTA KaK JABYXOCHOBHAS, aKPHUIIOBAs
KHCJIOTa KaK HelpeeabHasi, OeH30Has KUCIIOTa KaK apoMaTHIecKas).

[InenkooOpasyionye Macia. 3amMeHa JKUPOB B TEXHHUKE HEIMUIICBBIM CBIPHEM.
CHUHTETHYECKHE MOIOIIUE CPEICTBA.

MonouHokucnoe OpoxeHue TIOKo3bl. Kuciaomonounsle mpoaykTel. CuiocoBaHue
kopMoB. HutpoBanue nemntono3sl. [Iupokcunus.

Tema 2.4. A3oTcoaep:kanue oprannyeckue coequneHus. lloaumepnbt

Amunbl. [lonstne 00 amuHax. Anudarndeckue amMuHbl, HX KiIacCU(UKAIUSI |
HOMEHKJIaTypa. AHWIMH, KakK opraHuyeckoe ocHoBaHue. [loayueHue aHwiIMHa U3
HUTpoOeH3oa. I [pumMenenne aHuIMHa Ha OCHOBE CBOMCTB.

AMHUHOKHCJI0TbI. AMUHOKHUCIIOTHI KaK aM(poTepHbIe TU(YHKIIMOHATLHBIE OPTaHUYECKUE
COCOUHCHMS. XUMHUYCCKHE CBONCTBA aMUHOKHUCIIOT . B3aUMO/JICHCTBHE CO IICI0YaMH, KMCIOTaMH
U JIpyr ¢ jApyroMm (peakuusi NOJUKOHAeHcanuu). IlenTunHas CBSI3p W MOJMIIETITUIBL
[IprMeHeHre aMUHOKHCIIOT HA OCHOBE CBOMCTB.

Bbeaku.llepBuunas, BTOpUYHAs, TPETUYHAS CTPYKTYphl O€NKOB. XMMHYECKHE CBOICTBA
OCJIKOB: TOpEHHUE, IeHATypalus, TUIPOJU3, IBETHBIC peakiuu. buonormyeckue QyHKIUN
OEJIKOB.

IMosmmepsl. benku u nonucaxapuipl Kak OMONOIUMEPHI.

ITmactmaccel. [lonydeHue noJMmepoB peakuuen MOJIMMEPU3ALUU U TTOJMKOHICHCALUY.
TepMonnacTruHbIEe U TEPMOPEAKTUBHBIE IUTaCTMACChI. [IpeacTaBuTenu miactMacce.

Bonokna, ux knaccudukanus. Ilomyuenue BonokoH. OTaenbHBIE TPEACTABUTENU
XUMHYSCKHX BOJIOKOH.

JemoncTpaumu. B3anMonencTerue aMmMuaka U aHWIMHA C COJSHOM KHCIOTOW. Peaknus
aHWIMHA ¢ OpoMHOW BOAOW. JoKazaTenbCTBO HANIWYMS (PYHKIIMOHAIBHBIX TPYMI B PAacTBOPax
aMHHOKHUCIOT. PacTBopenue u ocaxkaenne 0enkoB. L[BeTHbIe peakiinu 6enKoB. ['opeHre NTHIbero
repa ¥ MepCTIHON HUTH.

JlabopaTtopHas pabota Nel2
XUMUYECKUE CBOWCTBA a30TCOJEPKAIINX OPTaHUYECKUX COSTMHEHUH.

Odopmiienne otuera no aboparopHoit padore Nel2

PactBopenue GenkoB B Bojae. OOHapykeHHE OEIKOB B MOJIOKE U B MSCHOM OyJIbOHE.
Jlenatypanus pactBopa Oeska KypHHOTO siiilla CIIUPTOM, PaCTBOPAMHU COJIEH TSDKEIBIX METaJJIOB
Y TIPU HarpEeBaHUH.

JlabopaTtopHnas padota Nel3
Wnentudukaius opraHndeckux coennHeHuil. Pacro3HaBaHue miacTMacc 1 BOJOKOH.
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IIpopunabHble ©U  NpodecCHOHANBHO 3HAYUMbIE  JJIEMEHTBbI  COHEpPKAHMS.
AMI/IHOKaHpOHOBaSI KHCJIOTa. KaHpOH KakK MpeaACTaBUTCIIb IIOJIMaMHUIHBIX BOJIOKOH.
Hcnonp3oBanue  rugponu3a  O€lIKOB B NPOMBIIUIEHHOCTH.  [lOMMBUHWIXIOPHL,
nonurerpadropaTunern  (teduon). DenonopopmanbAETHAHBIE IIacTMacchl. Llemtymons.
[TpoMbInIeHHOE TPOU3BOACTBO XMMHUUECKHX BOJIOKOH.
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0.

Temsbl gast HHIAUBHUAYAJBHBIX IIPOCKTOB.

HanoTexHosorus Kak NpUOPUTETHOE HANPABICHHUE PA3BUTHS HAyKHM M IIPOM3BOJCTBA B
Poccuiickoit @enepanuu.

CoBpeMeHHbIE MEeTO/Ibl 00€33apaskuBaHMsI BObI.

AJ10TpONNUs METAJLIOB.

Hcnonp30BaHne paJuOAKTUBHBIX U30TOIIOB B TEXHUYECKUX LIEIIAX.

AMopdHbIe BelecTBa B PUPO/IE, TEXHUKE, OBITY.

OxpaHa OKpy’Karolen cpelbl OT XUMUYECKOTO 3arpsi3HEHUS.

KonuuecTBeHHbIE XapaKTEPUCTUKH 3arPsA3HEHUS OKPYKAIOIIEH CPEIbI.

[TpumeHeHre TBEpAOro U razoodpasHoro okcuaa yriaepoaa(lV).

3aiuTa 030HOBOT'O 3KpaHa OT XUMUYECKOT0 3arpsi3HEHUS.

I'pyboaucnepcHble  cHCTeMBl, MX  KjIaccM(uKauuMs UM HUCIOJIb30BaHUE B
npodecCHOHATBLHOMN 1eATETbHOCTH.

[TpuMeHeHne CyCleH3Ui U ADMYJILCUI B CTPOUTEIIBCTBE.

MuHepaiibl ¥ TOpPHBIE TOPOIbl KaK OCHOBA JTUTOC(EPHI.

PacTBOpbI BOKpYT Hac.

Boga kak peareHT 1 Kak cpefa JUisi XMMUYECKOTo Mpoliecca.

Tunsl pacTBOpoOB.

VYcTpaHeHue )KeCTKOCTH BOJIbI Ha TPOMBIIITIEHHBIX PEATNPUATHSAX.

CepHas kucnora — «xjae0 XUMHUYECKOM POMBILIIEHHOCTH.

Hcnonp30BaHne MUHEPATBHBIX KUCIOT Ha MPEATIPUATUSAX PA3TMIHOTO TPOQHIIS.

OKcuIpl U CONU KaK CTPOUTENIBHBIE MATEPHAIIBI.

[ToBapeHHas COJIb KaK XUMHUYECKOE ChIPhE.

Peakuus ropeHus Ha Mponu3BOJICTBE.

Peaknust ropenus B ObITY.

BupryansHO€ MOIEIMPOBAaHUE XUMUYECKUX ITPOLIECCOB.

DNEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB.

DNEKTPOIIN3 PACIIIABOB JIEKTPOIUTOB.

[IpakTyeckoe NpPUMEHEHHE JJEKTpoiM3a: papUHUpPOBAHHE, TalbBaHOIJIACTHKA,
raJIbBaHOCTETUSI.

DNEKTPOIUTHUECKOE MOTYUEHHE U PAPUHUPOBAHUE METH.

Posib MeTaI0B B HCTOPUHY YETTOBEUYECKON LIUBUIIM3ALNH.

CoBpeMeHHOE METAJUTYpPTUYECKOE TPOU3BOJICTBO.

CriennanbHOCTH, CBA3aHHBIE C 00pabOTKON MeTasIoB.

Ponb MeTanioB u criyiaBoB B HAYYHO-TEXHUUYECKOM NPOTpecce.

Koppo3us MeTamioB u ciocoObl 3aLIUTHI OT KOPPO3HH.

X¥MHS METAIJIOB B MO€H Npo(heCCUOHATIBbHON eI TENIbHOCTH.

XUMUS HEMETAJUIOB B MO€H MpohecCHOHaTbHON AEATEIbHOCTH.

KpaTkue cBeneHust 1o HCTOPUM BOZHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMHH.

Posib OTEUECTBEHHBIX YUYEHBIX B CTAHOBJIEHHHM M Pa3BUTUM MHPOBOW OPraHUYECKOU
XUMUH.

CoBpeMeHHbIE NPECTABIEHUS O TEOPUU XUMHUYECKOTO CTPOEHUH.

DKOJIOTUYECKHE aCMIEKThI UCTIOIb30BAHUS YTIIEBOJIOPOIHOTO CHIPHS.

OKOHOMHYECKHE AaCHEKThl MEXIYHAPOJHOTO COTPYAHHUYECTBA II0 HCIOJIB30BAHUIO
YIJII€BOIOPOAHOTO CHIPBS.

HcTopust OTKpBITHS M pa3pabOTKH Ta30BbIX U HEYTAHBIX MeCTOpokIeHU B Poccuiickoii
denepanuu.

XuMUS YTIeBOJOPOIHOTO ChIpbs U MOs Oynymast mpodeccusi.

YTI1eBOAOPOIHOE TOIIMBO, €0 BUJIBI K HA3HAUCHHE.

CuHTeTHYeCKHEe KayuyyKH: HCTOPHsI, MHOTOOOpa3ue U MepCreKTUBHI.

. .Pe3anHoTexHM4YecKoe MPOU3BOJICTBO U €0 POJIb B HAYYHO-TEXHUUECKOM Iporpecce.
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45.
46.

47.
48.
49.
50.
51.
52.
53.
54,

CBapo4HO€ MPOU3BOJICTBO U POJIb XUMHUH YIJIEBOAOPOJOB B HEHl.

Hedts u ee TpaHCcHOpPTHpPOBKA KaK OCHOBAa B3aUMOBBITOJHOTO MEXIYHAPOIHOTO

COTPYJIHUYECTBA.

ApomaTuiecKkue yrieBoAopo/abl KaK ChIpbe JUIsl MPOU3BOICTBA MECTUIINIOB.
VYTreBoabl U MX poJIb B )KUBOM IPUPOJIE.

CrtpoeHue TIII0KO3bI: UICTOPHUS PAa3BUTHS IIPEICTABICHUN U COBPEMEHHBIE BO33PEHUS.
Pa3Butue caxapHoii mpoMblIUIeHHOCTH B Poccun.

Poub yrneBonopo1oB B Moeii Oyayiieit mpodeccCuoHaNbHOMN eI TeTbHOCTH.

Kupbl Kak MPOYKT MUTAHUS U XUMUYECKOE ChIPhE.

3aMeHa KHUPOB B TEXHUKE HEMUIIICBBIM CHIPHEM.

HexBaTka mnpoJoBOJBCTBUS Kak TIyoOanbHas mpoOiieMa wyeloBedecTBa M MYTH
pelieHusl.
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Ilepeuyens 1abopaTopHbIX padoT

Ne Tema HaumenoBanue 1abopaTtopHbIX padboT Kon-Bo
m\it 4acoB
1 1.2 CtpykTypa TabJIMIbl XUMUYECKHX JIEMEHTOB 2
2 1.3 JlucniepcHbIe CHCTEMBI M UX CBOMCTBA 2
3 14 [IpuroroBnenue pacTBopa 3a/laHHOM KOHLIEHTPAIUU. 2
4 15 XuMHYECKHE CBOMCTBA KHUCIIOT M OCHOBAHUMN 2
9) ['uaponus coneit 2
6 1.6 Bubl XMUMUYECKUX pEaKIUN U CKOPOCTh UX IPOTEKAHUS 2
7 1.7 MerTajabl ¥ UX CBOMCTBA 2
8 1.7 XUMHYeCKUe CBOMCTBA METAJJIOB U HEMCTAJIJIOB 2
9 2.1 Moaenu MoneKys 2
10 2.2 Hed1b 1 HEDTENPOLYKTHI 2
11 2.3 XHUMHUYECKUE CBOMCTBA KHCIOPOJICOACPIKAIIMX OPraHuYeCKUX 4
COCTUHCHUI
12 2.4 XHWMHYECKUE CBOMCTBA a30TCOACPIKAITUX OPTAaHUUECKHIX 2
COeTMHEHUN
13 2.4 Nnentudukanus opraHUYeCKUX CcOoequHeHUH. Pacmo3HaBaHue 2
[JIACTMACC U BOJIOKOH.
Hroro: 28

4.Y4yeOHO-MeTOAMYECKOEe U MATEPHAJIbHO-TEXHMYECKOoe o0ecnieyeHue y4eOHOH
JTUCIHHUIINHELI «XHMHU»

3aHsTHS IO OCBOCHUIO Y4YEOHOHN AMCHMILTNHBI « XUMUS) MPOBOJATCS B KAOMHETE XUMHUH
¢ nabopatopueit u 1a00paHTCKON KOMHATOM.

[Tomemenne kabuHeTa yAOBIETBOpsieT TpeOoBaHUAM CaHUTAPHO-ITUIAECMHUOIOTHUYECKUX
npaBusl 1 HopMmatuBOB (CanlluH 2.4.2 Ne 178-02) u ocHalieHO THUIIOBBIM O0OpYAOBaHUEM,
YKa3aHHBIM B HaCTOSILIMX TPEOOBAaHHUAX, B TOM YHUCIIE CHEIHATM3UPOBAHHON y4eOHOH MeOenbio
U cpelicTBaMH O0y4YeHHMsI, JOCTATOUYHBIMHU JUIsl BBIMIOJIHEHUS! TPpeOOBaHUN K YPOBHIO MOJTOTOBKH
o0ydJaronuxcs.

Kabuner ocHameH MyJnbTUMEIUMHHBIM  oOopyloBaHueM. B cocraB  yuyeOHo-
METOJIMYECKOr0 U MaTepHUaIbHO-TEXHUYECKOT0 OCHAIIEHNS KaOMHEeTa XUMUU BXOJAT:

— MHOTO(QYHKIMOHAJIbHBIN KOMILIEKC MTPenoaaBaTes;
— HaTypaJibHble 00BEKTbI, MOJIENIN, IPUOOPHI U HAOOPHI /JIsi TOCTAHOBKU

JEMOHCTPALIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA,

— TIIeYaTHbIE U 3KPAHHO-3BYKOBBIE CPEJICTBA OOYUEHUS;
— CpeIcTBa HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTUH;

— PEaKTUBBI;

— BCIOMOTraTeabHOe 000PYAOBaHNUE U MHCTPYKIIHH.

20



5. YcijaoBus peanusanuu padodeil mporpaMmbl 1Jisi HHBaJuA0B U jul ¢ OB3

[Ipu peanuzanuu pabodeit mporpaMMbl y4eOHON TUCHUIUIMHBI «XUMUS» JIJIS1 UHBAIHI0B
u quy ¢ OB3 B e€IMHOM IOTOKE CO CBEPCTHHKAMM, HE HMEIOIIUMMHU TAKUX OrPAHUYECHUH,
HOPMATHUBHBIN CPOK OCBOCHHMSI POTPaMMBbl HE YBEIUUHUBAETCS.

Hns maBanmuaoB u jun ¢ OB3 o0ydeHue MPOBOAUTCS C y4ETOM OCOOEHHOCTEH HX
NCUXO0(U3UUECKOTO Pa3BUTHS, UX UHIUBUYaIbHBIX BO3MOKHOCTEH U COCTOSIHUSI 310POBbSL.

[Tpu m3yueHnn yueOHON IuCHMITIMHBI 1 uHBanuIoB U jmi ¢ OB3 obecneunBaercs
COOJTIOICHHE CIIEAYIOIIMX O0IUX TpeOOBaHMIA:

— OCYILECTBJICHHE Tpoliecca oOydeHus g uHBAIUI0B U jmil ¢ OB3 B ogHO#l aynuTopun

COBMECTHO C 00YyYaroIMMHCS, HE UMEIOIIUMU OTPAaHUUYEHHBIX BO3MOKHOCTEH 3/I0POBBS;

— HHIUBUAYAJIbHOE KOHCYJIbTHUPOBAaHUE MHBAINIO0B U juL ¢ OB3;

— MOJIb30BaHHE HEOOXOJUMBIMU TEXHUYECKUMU CPEACTBAMH 00YUCHHUS,;

— opra"u3anuu padodero mecra A HHBaIUI0B U Jmi ¢ OB3;

— obecrieyeHne MeyaTHBIMU M DJEKTPOHHBIMH OOpa30BaTeIbHBIMU pecypcamu (yueOHbIe
nocoOusi, MaTepuabl 1JIsi CAMOCTOSATENIbHOM paboOTHI U T.11.) B pOpPMax, aJalTHPOBAHHBIX

K OTPaHUYEHUSAM UX 3/I0POBbS U BOCIPUATHS HHPOPMAIUH.

B 3aBucuMocTH OT KOHKPETHOI'O BMJIa OTPaHUYEHHUs 310pOBbs (HapyIIEHMs cllyXa
(rmyxue, caabocublaniue), HapyieHus 3peHus (Ciernble, ClIa00OBUIAIINE ), HAPYIIICHHS OITOPHO-
JIBUTATEIBLHOTO amnmapara u Jp.) 00ecreunBaeTcsi COOII0ICHHE CISAYIOMUX 00X TpeOOBaHUM:

— obecrieyeHne HHINBUAYATBHOTO paBHOMEpPHOTo ocBerieHus: He menee 300 moKc;
— JUId BBINOJHEHMs] 3aJaHuil uHBamuAaM U JjuuaMm c¢ OB3 npu HeobxoaumocTH

MPEIOCTABIISETCS YBEINYMBAIOIINECS YCTPOMCTBO;

— 3aJaHus U1 [PaKTUYECKHUX, JIaDOpaTOPHBIX, CAaMOCTOSTENbHBIX M HHBIX paboT

O0(OPMIISIFOTCS] YBEITMUEHHBIM HIPUPTOM;

— 0 JKEJaHWIO OOY4YaroIMXCS TEKYIIMH W HMTOrOBBI KOHTPOJbL 3HAHUM IO ydeOHOM

JTUCIUIIMHE TIPOBOJAUTCS B TUCHbMEHHOMN, YCTHOM U MHOM y10OHOH dopme.

Peanmzamust  paboueit  mporpaMMmbl  y4eOHOW  JUCHMIUIMHBI  O0OECIIeUHMBACTCS
NeAarorn4eckuMu KaJapaMu, HUMEIOIIMMU BhIcIee 00pa3oBaHHE, COOTBETCTBYIOIIEE MPOGUITIO
JAHHOW TporpaMMbl U MpoleAmnx o0yueHue no nporpamme «/HKII03UBHOE 00pa3oBaHuE B
BV3e».
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6. XapakTepHCTHKA OCHOBHBIX BHI0B YUeOHOM esITeJIbHOCTH 00y4aIloIIUXCsl

Conepxanue o0yyeHHs
CTYZICHTOB (Ha ypOBHE
y4eOHBIX IEHCTBUN)

XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B
JACATCIIBHOCTH

Baxueiiniue
XUMHUYECKUE TTOHSITHS

YMeHue 1aBaTh ONpeIesiCHHE U ONIEPUPOBATh CIICIYOIUMHE
XUMHYECKUMHU TTOHSITHSIMH: BEIIECTBO, XUMHUECKHUN DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBIC aTOMHAs U MOJICKYJISIpHAsI MacChl, HOH
,AIUTOTPOITHUSI, ©30TOIBI, XUMUYECKAs CBS3b,
AJIEKTPOOTPHIIATEIIEHOCTD, BAJICHTHOCTD, CTEIIEHh OKUCIICHUS, MOJIb,
MOJISIpHAs Macca, MOJISIPHBINA 00BEM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJICKYJIIPHOTO ¥l HEMOJICKYJISIPHOTO CTPOCHHSI, PACTBOPHI,
AJIEKTPOJIUT U HEITICKTPOIIHT, HICKTPOIUTUICCKAS TUCCOIHALINS,
OKHCITUTENTh U BOCCTAHOBUTEIb, OKHCIICHUE 1 BOCCTaHOBIICHHE,
TEIIOBOM 3P PEKT peakinu, CKOPOCTh XUMUIECKOU PEAKITUH,
KaTaJlu3, XUMUYECKOE PAaBHOBECHUE, YIIICPOIHBIN CKEIIET,
(GyHKIIMOHATIBHAS TPYIIA, H30MEPHs, TOMOJIOTHS

OCHOBHBIEC 3aKOHBI
XUMHUU

DopMyIMpOBaHUE 3aKOHOB COXPAHEHUS MacChl BEIIECTB U
IIOCTOSIHCTBA COCTABA BELIECTB.

VYcTaHOBKa NPUYMHHO-CIIEACTBEHHON CBSA3H MEXAY COIAEP/KaHUEM
ATHX 3aKOHOB M HAIIMCaHUEM XUMHYECKHX (OPMYI U ypaBHEHHUH.
VYcTaHOBKa 9BOIOLMOHHOM CYIIIHOCTH MEHJIENIEEBCKON 1
COBpPEMEHHOU (HOPMYITHPOBOK MepUoandecKkoro 3akona /. U.
Menneneena.

OOvbsicHeHHE (PU3MUECKOTO CMbICIIAa CHMBOJIMKY MEPUOINYECKON
TabIUIBl XUuMHUecKuX eMeHToB [I. . MenzaeneeBa (HOMepoB 3i1e
MEHTa, IepHoJia, IPYIIbl) U YCTAHOBKA IPUYNHHO-CIIEICTBEHHOM
CBSA3M MEXKIY CTPOCHUEM aToMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOICTB 3JIEMEHTOB U 00pa30BaHHbBIX HMHU BELIECTB B IEPHOJAX U
rpymnnax.

XapakTepHucTUKa 3J1EMEHTOB MaJIbIX U OOJIBIINX MEPUOJIOB MO UX
nosioxkenuto B Ilepuognyeckont cucreme JI. M. Menneneesa

OcHOBHBIE TEOPUH
XUMHUH

YcTraHoBKa 3aBUCHMOCTH CBOMCTB XMMUYECKUX BEUIECTB OT CTPOEHUS
aTOMOB 00pa3yIOIMIUX UX XUMHUECKUX DJIEMEHTOB.

XapakTepruCcTHKA BaXKHEUIIINX TUIIOB XUMUYECKHUX CBSI3EH U
OTHOCHUTEJIBHOCTH 3TOU TUIIOJIOTHHU.

OO0BsicHEeHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS KPUCTAIUIMYECKUX PELIECTOK.

@opMyIMPOBKA OCHOBHBIX MOJOKEHUN TEOPUU IIEKTPOTUTUUECKOU
JACCOLIMAlMU U XapaKTEPUCTUKA B CBETE 3TOU TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUM.

PopMyIIMPOBKA OCHOBHBIX ITOJIOKEHUN TEOPUU XUMUYECKOTO
CTPOEHUS OPraHUYECKUX COCTMHEHUN U XapaKTEPUCTUKA B CBETE
ATOM TEOPUH CBOKMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COECIMHEHUN

Baxkueiimue BemecTna
Y MaTepUalIbl

XapakTepuCcTHKa COCTaBa, CTPOCHUS, CBOMCTB, IIOJYYECHHS U
npuMeHeHus BaxHenmmx Metaiios (IA u II A rpynn, anromunus,
JKenesa, U UX COeIUHCHMI.

XapakTepUCTHUKa COCTaBa, CTPOCHUS, CBOMCTB, IIOJy4CHUS U
npuMmeHenus Baxkueimux HemeramuioB (VIII A, VIIA, VIA rpynm, a
Takxe azoTa u ¢ocdopa, yriaepoja 1 KpEMHHs, BOJIOPOJIA) U UX
COCTUHEHUN.

XapaKkTepUCTHUKA COCTaBa, CTPOCHUS, CBOMCTB, MOJYYCHUS U
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Conepxanue o0yueHHs
CTYJICHTOB (Ha ypOBHE
y4eOHBIX IeHCTBUI)

XapakTepHucTuKa OCHOBHBIX BUJIOB
NEeATETbHOCTH

NPUMEHEHHS B)KHEUIIIMX KJIACCOB YIIIEBOIOPOJIOB (AJIKAHOB,
[UKJIOAIIKAHOB, AJIKCHOB, aJIKWHOB, apEHOB) M UX Hauboee
3HAYMMBIX B HAPOJHOXO3IUCTBCHHOM IIJIAaHE TIPEACTABUTEIICH.
AHaJOrM4Has XapaKTePUCTHKA BAXKHEUIITNX MTPEICTAaBUTENCH APYTUX
KJIACCOB OPraHMYECKUX COCIMHCHUIN: METaHOJIa U TaHOJIa,
CIIOXHBIX 3(HUPOB, )KUPOB, MBI, aTbACTUIOB ((hOPMATBACTUIOB U
areTajaberu/ia), KeTOHOB (ameToHa), KapOOHOBBIX KUCIOT (YKCYCHOM
KHCJIOTBI, MOHOCaXapuI0B (TJIIOKO3BI), AUCAXAPUIOB (Caxapo3sbl),
NoJIcaxapuaoB (Kpaxmaia U IeJUTF0II03bl),aHUIINHA, aMUHOKHCIIOT,
OENKOB, ICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH, Kay4yKOB,
TIacTMace

XUMHYECKUH A3BIK U
CHMBOJIHKA

Hcnons3oBanue B yueOHOU U MPOPECCHOHATBHON ACSITETbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.

HaszBanue n3y4eHHBIX BEIIECTB 10 TPUBHAIBHON WIIN
MEXIYHAPOJAHOU HOMEHKIIATYPE U OTPAXKEHHUE COCTaBa ATUX
COCJIMHEHUH C MIOMOIIBI0 XUMHYECKUX (POPMYIIL.

OTpaxeHne XUMHUYECKUX MPOLECCOB C IOMOIIbIO YPABHEHUN
XUMHYECKHUX PEaKui

XUMHYECKHE pCaKnuu

OObsicHEeHHE CYITHOCTH XMMHUYECKUX MporieccoB. Knaccudukarus
XUMHUUYECKHUX PEAKIMH 110 pa3Iu4HbIM IPU3HAKAM: YHUCIY U COCTaBYy
MIPOJYKTOB U PEareHToOB, TeIIoBoMY 3P QeKTy, HampaBlieHuto, dase,
HAJIMYUIO KaTaJau3aTopa, U3MEHEHHIO CTEIIEHEN OKHCIECHUS
AIIEMEHTOB, 00PA3YIOLINX BELIECTBA.

YcTaHOBKa MPU3HAKOB OOIIETO U PA3TUYHOTO B THITOJIOTUN PEAKIUii
JUTSI HEOPTaHUYECKOW U OPTaHUYECKON XUMUH.

Knaccugukanus BemecTB 1 IpoIeccoB ¢ TOYKH 3PEHUS OKHACICHUS -
BOCCTaHOBJEHMsI. COCTaBIEHUE YPAaBHEHUH PEAKIUH C TIOMOIBIO
METO/1a 3JIEKTPOHHOI 0 OajlaHca.

OOBsicHEHHE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOH peakiu U
M10JIO’KEHHSI XMMHUYECKOTO PaBHOBECHS OT PAa3IMYHBIX (DaKTOPOB

XUMHUYECKUI BelnoniHEHNE XUMUYECKOT0 SKCIIEPUMEHTA B ITIOJIHOM COOTBETCTBUU C
DKCIIEPUMEHT IpaBUJIaMU OE€30MACHOCTH.
HaGnronenue, pukcanus u onvcanue pe3yabTaToB MPOBEIEHHOTO
JKCIIEPUMEHTA
Xumnueckas [TpoBeneHne caMOCTOATEIBHOTO MOMCKa XUMHUECKOW HHPOPMALIUH C
uH(popManus MCIOJIb30BaHUEM PA3JINYHBIX UCTOYHUKOB (HAyYHO-TTOMYJISIPHBIX

U3JJaHUH, KOMITBIOTEPHBIX 0a3 AaHHBIX, pecypcoB VHTepHeTa).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOIOTHH 1Sl 00pabOTKU U
nepeaays XuMHUECKoi HHPOPMALIUU U €€ MPE/ICTaBICHUS B
pa3ianyuHbIX (hopMax

Pacuetsl o
XUMUYECKUM (popMyiam
U YpaBHEHUSIM

YcraHoBKa 3aBUCHUMOCTH MEXIY KAYECTBEHHOM U KOJIMYECTBEHHOU
CTOpPOHAMHU XUMHUYECKUX OOBEKTOB M MPOIIECCOB.

Permenne pacueTHbIX 3a7a4 IO XUMUYECKUM (popmyrnam u
YpaBHEHUSIM

[TpoduibHoe 1
npohecCuoHaNbHO
3HaYMMOE COJIep)KaHue

OOBsicCHEHNE XUMUYECKUX SIBIICHHUH, TIPOUCXOSAIIUX B IPUPOJIE,
OBITY U Ha IPOU3BOJICTBE.

Onpenenenne BO3MOXKHOCTEHN MPOTEKaHUSI XUMUYECKHX
MIPEBPAILECHUI B PA3JIMYHBIX YCIOBUSAX.

CobmtoieHre npaBuil SKOJIOTHYECKH IPAMOTHOTO MOBE/ICHUS B
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Conepxanue o0yueHHs
CTYJICHTOB (Ha ypOBHE
y4eOHBIX IeHCTBUI)

XapakTepHucTuKa OCHOBHBIX BUJIOB
NEeATETbHOCTH

OKpY:Kalolleu cpene.

OneHka BIUSHUS XUMAYECKOTO 3arpsi3HEHUS OKPY>KAIOILEH CpeJibl Ha
OpraHu3M 4YeJIOBEKa U JIPyTue KUBbIE OPraHU3MBI.

Cobmronenue npaBui 6€30MacHOTO 0OpaIeHHs! ¢ TOPIOYUMH U
TOKCHUYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYOBAHUEM.
[ToaroToBka pacTBOPOB 3aJaHHON KOHLIEHTPAIMU B OBITY U Ha
IIPOM3BOJICTBE.

Kputnyeckas omeHka JOCTOBEPHOCTH XUMUYECKOH MH(OpMAIIHH,
HOCTYNAIOUIEH U3 Pa3HbIX HCTOYHUKOB
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7. WudopManuoOHHbIe HCTOYHUKH

OCHOBHBIE HCTOYHHKM:

. Xumus: y4eOHUK misi cpenHero mnpodeccuoHanbHoro obpazomanusi/ HO. A. JleGenes,
I'. H. ®anees, A. M. T'onyGes, B. H. Illamosaur; a(e)i oO0men penakuue

I'. H. ®ageeBa. — 2-¢ wusnp., mepepad. m jgon. — MockBa: MzmarensctBo IOpaiit,
2021. — 431 c. — (IIpodeccuonanpHoe obpazopanue). — ISBN 978-5-9916-7723-3. —
Tekct: snextpoHHbIi // OOpaszoBarenpHas mminatdopma FOpaiir [caitir]. — URL:

https://urait.ru/bcode/470929 .

I[OHOHHI/ITeJIBHBIe HUCTOYHUKMU:

Kamunckmii, B. A. Opranndeckas xumuss B 2 4. Yacte 1: y4eOHHMK JIsi CpEIHETO

npodeccuonanibHOro obpaszoBanmsi / B. A. KamuHckuit. — 2-¢ w3n., ucnp. W JOIM. —
MockBa:  MzpmareasctBo  FOpaiit, 2020.— 287 c.—  (IIpodeccuonaibHoe
obpazoBanme). —  ISBN 978-5-534-02909-3. —  Tekct:  2neKTpoHHBIH  //

O6pazoBarenpHas miaTdopma FOpaiir [caitr]. — URL.: https://urait.ru/bcode/453151 .
Kamunckwuii, B. A. Oprannueckas xumusg B 2 4. Yactp 2: y4eOHUK IJi CpPEOHETO

npodeccuonaibHoro odpaszoBanmsi / B. A. Kamunckuii. — 2-¢ u3a., WCOp. W JOIL —
MockBa:  MsmarensctBo  FOpaiit, 2020.— 314c.—  (IIpodeccuonanbuoe
oOpaszopanmue). —  ISBN 978-5-534-02912-3. —  TekcT:  3JCKTPOHHBIA  //

Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/453152 .
Cwmapeirus, C. H. Heopraawueckast xumusi. [IpakTukyM: yaeOHO-IIPAKTHIECKOE TOCOOUE
s cpenHero npodeccroHanbHoro obpaszoBanus / C. H. Cmapeirun, H. JI. barnaser,

W. B. daitnakoBa. —  MockBa:  UznmarensctBo  FOpaiit, 2021.—  414c.—
(ITpodeccuonanpHoe  obpaszoBanme). —  ISBN 978-5-534-03577-3. —  Tekcr:
anekTpoHHBIH  //  OOpasoBarenpHast 1uatdopma  IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/477871 .
WnTepuer-pecypcent (U-P):

DrekTpoHHas OubmMoTeuHas cucrema «Znaniumy: caiir. — URL: https://znanium.com/ . —
TekeT: 2IeKTPOHHBIN.
DrekTpoHHO-00pa3oBarenbHas rmiathopma «tOpaiit»: caiit. — URL: https://urait.ru/ . —
TekeT: 2JeKTPOHHBIN.
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