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Pabouas npoepamma paspabomana Ha ocHoge:

— @enepalbHOrO TOCYAApPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAAPTA CPENHEro oOmero o0pa3oBaHMS
(Ilpuka3z MwunoOpHayku Poccmm ot 17.05.2012r. Ne 413 (pem. ot 11.12.2020) «O6 yTBepkIeHUN
(eaepaNbHOTO TOCYJAPCTBEHHOTO 00pPa30BaTENBHOIO CTaHAAapTa CpPEIHEro oOIIero oO0pa30BaHUM)
(3apeructpupoBano B Muntocte Poccun 07.06.2012r. Ne 24480);

— Ilpukaza MwuHHCTepcTBa Hayku M BhIciiero oOpasoBaHust Poccuiickoit ®enmepamun Ne 885 u
MunucrepcTBa npocBemienus Poccuiickoit @enepammu Ne 390 ot 5.08.2020r. (pea. ot 18.11.2020r.) «O
NPAaKTUYECKOW MOATOTOBKE oOyuaromuxcs» (3apeructpupoBaHo B Muniocte Poccum 11.09.2020r. Ne
59778);

— Pexomenpanumii, cogeprkaiine o0mue moaxoAbl K peaau3alui 00pa3oBaTelIbHBIX POrPaMM CPEIHETO
npodeccCHOHANBLHOTO 00pa3oBaHus (OTAEIBHBIX WX YacTeil) B (opMe NPaKTHUECKOW IOJITOTOBKH,
YTBEpXACHHBIX MHUHHCTEPCTBOM npocBenienns Poccuiickoit @enepannu ot 14.04.2021r.

— IlpumepHoii mporpamMmel, pekoMeHIOBaHHOW @enepanbHBIM T'OCYJAapCTBEHHBIM ABTOHOMHBIM
yupexjaenueMm «®DenepanbHblii HHCTUTYT pa3BuTHs obpazoBanusy (OIAY «DUPO») nns peanuzanmu
OCHOBHOH mpodeccroHanbHOM oOpa3oBatensHOM nporpammbl CIIO Ha 0aze OCHOBHOro 00IIETO
o0pa3oBaHMs C TMOJy4YEHHEM cpegHero obmero obpasoBanus (mporokon Ne 3 ot 21 wmrons 2015 r.
Peructpanuonnsiit Homep perensun 385 ot 23 utons 2015 r. ®I'AY «DOHUPO»);

— Mertoauueckux peKOMEHAAIMi MO pa3padoTKe M pealn3alud aganTHPOBAHHBIX 00pa30BaTEIbHBIX
nporpamMm CITO, yTBepkaeHHBIX JlenapTaMeHTOM TOCYJapCTBEHHOW IONUTHKUA B cdepe MOJATOTOBKH
pabouux xazapos u 11O Muno6prayku Poccun ot 20.04.2015 roga Ne 06-830 BH.

Pa3pabounk:

C.M. ManakoBa [Ipenonasareins




Penenzus
Ha pabouyio mporpamMmmy OV J1.12 «Xumusi»
o crrermanibHoCTAM 21.02.01 Pa3paboTka u akcmuTyaTarus HepTSHBIX U Ta30BBIX MECTOPOXKICHHH,
21.02.02 Bypenue HeTSHBIX U Ta30BBIX CKBAKUH

Pazpaborunk: WHAycTpHanmbHBIA HWHCTUTYT (duiaman) ¢eaepadbHOT0 TOCYIapCTBEHHOTO
OIOIKETHOTO 00pPa30BATENBFHOTO YUYpEeXKIeHHs BhIcHIero oOpaszoBanus «HOropckuii rocymapcTBEHHBIH
yausepcuter» (Muaal (pumman) ®I'BOY BO «OI'Y»)

PaGouas nporpamma o01eo0pa3oBaTeabHON Y4eOHO!H NMCIMILIMHBI IPeJHa3HAYCHA Il OCBOCHHUS
I[MIICC3 gna cneumanbHocTeit 21.02.01 PaspaGorka u oSkcmulyatauuss HE(TAHBIX M Ta30BBIX
mectopoxaennii, 21.02.02 bypenne He(TSHBIX W Ta30BBIX CKBOXHH Ha 0a3e OCHOBHOrO 0OIIEero
00pa3oBaHMs IPU MOATOTOBKE CHELUAIMUCTOB TEXHUYECKOTO MPOQMIISL C MOIYyYEHHEM CPEIHEro OO0LIero
oOpa3zoBaHus U peanusyeTcs Ha 1 Kypce 04HO# (hopMBbl 00yUeHUS.

PaGouas nporpamma pa3paborana Ha OCHOBE TPpeOOBaHUIA:

— @®I'OC cpemgnero obmero o0pa3oBaHUs, NPEABABISEMBIX K CTPYKType, COIEPXKAHHUIO U
pe3yibTaTaM OCBOCHHUS YUeOHOH TUCIUTUINHBI « XUMUSD);

— MIICC3 mo cnenmanpHocTsiM 21.02.01 PazpaboTka u SKkcrutyatanusi HEQTSIHBIX W Ta30BBIX
MecTtopoxaenuit, 21.02.02 bypenne He()TSIHBIX ¥ Ta30BBIX CKBAKUH.

Hannas pabodass mporpamMma y4YUTHIBA€T BO3MOXXHOCTU peaIM3allM y4yeOHOro MaTepuaia u
CO3aHus CIICHUAJIbHBIX YCHOBHP'I AJId MHBAJIMAOB U JIMI C OTPAaHUYCHHBIMHU BO3MOKHOCTAMU 310POBLA
(mamree — OB3).

Pabouas mporpamma y4ueOHONW IOUCHMIUIMHBI HMEET YETKYI CTPYKTYypYy, U BKIIOYAET CJICAYIOIINE
HEOOXOIUMBIE DIIEMEHTHI:

—  TOSICHUTEJIbHYIO 3aIHCKY;

— TeMaTHYeCKHH IUIaH;

— coepkaHue y4yeOHOW AUCIMIUINHBL

— mepedeHb 1abopaTOpHBIX padoT;

— IepeueHb CaMOCTOSTENbHBIX padoT;

—  YCIIOBHS pean3anuy padoueil mporpaMMsbl st HHBaIH 0B u juil ¢ OB3;

—  XapaKTEePUCTHKY OCHOBHBIX BUIOB AEATEIILHOCTH CTYACHTOB;

— wuH(pOopManoHHOEe 0OecTieUeHueE.

Pabouass nporpamma yueOHOW AMCHUIUIMHBI COCTaBJIEHA JIOTMYHO, CTPYKTypa paboueit
NPOrpaMMBbl COOTBETCTBYET NPUHLMUILY €IUHCTBA TEOPETUUYECKOrO U MPAKTUYECKOTO O0YUYEHUS, Pa3Ielibl
BBIJICJICHBI IUJAKTHUECKH 1€JIeCO00pa3HO.

B paboueii mporpamme yaeOHOMN AUCIUIUIMHEI ONIPEACTICHBI IETTH U 3a7a91, YCIOBUS pealh3allii,
TpeOOBaHMs K Pe3yJIbTaTaM OCBOCHHUSL.

dopmMa NpoMEeKYTOUHOM aTTeCTalNy 10 Y4eOHOH qucuuiuinHe « XuMus auddepeHnnpoBaHHbIi
3ayer.

B paboueii mnporpamme y4yeOHOH AMCHMIUIMHBI YKa3aH CHOHCOK TEM ISl HaluCaHus
MHIMBUAYaJIbHBIX IPOEKTOB U Pa3MeIIeHbl KOHTPOJIBHBIE BOIPOCH! [0 MPOMEXYTOYHOM aTTeCTalHu.

MartepuanbHO-TeXHHYECKash 0a3a yueOHOU AUCHUIUIMHBI 00€CIIeYMBACT MPOBEACHUE BCEX BHJIOB
3aHATUH, IPETYCMOTPEHHBIX YIEOHBIM IIIIAHOM.

[lepeueHr  peKOMEHAYEMOW  JMTEpaTypbl  BKIIOYAaeT  OOLICNOCTYNHBIE  OCHOBHBIE U
JOITOJIHUTEIBbHBIC HCTOYHHKH.

3aKioueHue:

Pabouas nporpamma y4eOHOH OUCHMIUTMHBI «XHUMUS» HallpaBieHa Ha (GOPMHUPOBAHHUE 3HAHUHU U
YMEHUI1 U B MOJIHOW Mepe oTBedaeT TpeOOBaHUAM K pe3ysbTaTaM OCBOCHHUS YU€OHOH TUCIUIUINHBL.

Pernensent:

Penensenr: Kepnaxosa O.B., npenonaatess UnaH(puanan) ®I'BOY BO «JOI'Y »
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COJEP)KAHUE

[TosicuutenbHas 3amucka

TemaTuyeckuii miaH yaeOHON AUCITUTUIMHBI

ConepxaHue y9eOHOW TUCITUTLIAHBI

Y4eOHO-MEeTOINYECKOE U MaTepHAIbHO-TEXHUYECKOe oOecrieueHre yueOHoit
JUCIUTIAHBI

YcnoBus peanuzaruu pabodei mporpaMMel 1T HHBaIUIOB 1 jiuil ¢ OB3
XapakTepucTUKa OCHOBHBIX BHJIOB JICATEIHLHOCTH O0yUYaIOITUXCS

WNHdopMannoHHbIE UCTOYHUKH
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1. IMosicHUTENLHAA 3aNMHUCKA

Pabouas mporpamMma y4eOHON TUCHUIUIMHBI «XUMHS» IpelHa3HaueHa JUIsi OCBOCHUS
OporpaMMbl  MOJTOTOBKHM CHEIHMAJIMCTOB CpPEJHEr0 3BeHa Ha 0a3e OCHOBHOTO OOIIEro
o0pa3oBaHus MPU MOJATOTOBKE CHEIHATUCTOB TEXHUYECKOro Mpoduis ¢ moixydyeHueM CpelHero
o0mrero oOpa3oBaHus U peanusyeTcs Ha 1 Kypce ouHO# popMbl 0O0yueHUs.

Pabouast mporpamma paspaborana Ha ocHoBe: TpeOoBaHuit ®I'OC cpemnero oOIIero
00pa3oBaHus, NPEIBABISEMBIX K CTPYKTYpE, COJEPKAHHUIO U pe3yJbTaTaM OCBOCHHUS Yy4eOHOM
TUCHUIUIMHBL  «XuMus»; PekoMeHganuii 1o opraHu3aluy TOJYYEHHS CPEAHEro O0OIIero
00pa3oBaHUs B IpeJiesiax OCBOCHUS 00pa30BaTEIbHBIX IPOrPaMM CPETHETO MPO(HECCHOHATEHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOI'O OOIEro oOpa3oBaHUs ¢ y4eTOM TpeOoBaHUU (emeparbHBIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB M IOJy4aeMOH CIEHUATBHOCTH CPEIHETO
npodeccuoHanbHOro ob6pa3zoBaHust (mucbMo JlemaprameHTa ToOCyAapCTBEHHOM MOJUTHKU B
chepe moaroroBku padounx kajapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Jannas paboudasi mporpaMMa y4uThIBa€T BOZMOKHOCTH pean3alii yueOHOro Marepuana
Y CO3/IaHUS CIEIUAIBHBIX YCIOBUHU I WHBAIHMIOB U JIUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
310poBbs (nanee — OB3).

OOyuenne wuHBaMIOB W jun ¢ OB3 ocymiecTBIseTCS € y4eTOM OCOOCHHOCTEH
NCUXO0(U3UUECKOTO Pa3BUTHUS, UHIUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSHUS 310POBbS TaKHX
oOyuaromuxcs. B ¢unmane co3pmarorcss cnenmanbHbIE YCIOBHSA ISl MOJNYYCHHUS CPEIHEro
npodeccuoHanbHOr0 00pa3oBaHUs OOYYAIOIIMMHUCA C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU
3p0poBhs (Yacte 10 crateu 79 denepanbHoro 3akoHa ot 29 aexadps 2012 r. Ne 273-d3 «O06
obpazoBanuu B Poccuiickoii deaepanuny).

OO6pa3zoBaTenbHbIN Tpornecc s MHBAIUIOB U Jull ¢ OB3 ocymecTisieTcs B eIUHOM
MOTOKE CO CBEPCTHUKAMU, HE UMEIOLUMU TaKHUX OTPaHUYCHUH.

Pabouas mporpamMMa MOXeET OBITh peaii30BaHa C MPUMEHEHUEM IJIEKTPOHHOIO O0yUeHus,
JUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH B MPEIyCMOTPEHHBIX 3aKOHOJATEIHCTBOM
dopmax oOyueHUS WIM MPU UX COYETAHUU, NMPU MPOBEACHUU YUEOHBIX 3aHATUH, MPAKTHK,
TEKYILETO KOHTPOJISI yCIIEBAEMOCTH, TIPOMEKYTOUHOW aTTECTAIIMU O0yJarOIINXCAL.

Copepxannie paboyeil mporpamMmbl «XUMUS» HAMPABICHO HA JOCTHUKEHHE CIIEAYIOLIUX
neJiei:

— (QopmupoBaHue y 00ydJarONIMXCsl YMEHHS OI[EHHBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS
JUTSL KaXKJIOTO YeJIOBEKa,

— (opmupoBaHue y 00y4yaromuxcs MEJIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUH B
CO3/IaHUH COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTUHBI MUPA;

— YMEHHA OOBACHATH OOBEKTHI U MPOLIECCHI OKPYKAIOIIEH AeWCTBUTEIHHOCTH: TPUPOIHOM,
COLMAIBHOM, KYJIbTYPHOM, TEXHHUYECKOW CpEeIbl, WCHOJB3YS IS 3TOTO XHUMHUYECKHE
3HAHUS;

— pa3BUTHE y 00YYAIOMIMUXCS YMEHHUH pa3nudarh (PakThl U OIEHKH, CPABHUBATH OLICHOYHbIE
BBIBOJIBI, BUCTh MX CBSI3b C KPUTCPUSMHU OIICHOK W CBSI3b KPUTEPHEB C OMPEICIICHHOM
CUCTEMOH IIeHHOCTeH, POpMYIHPOBATH K 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

— TpuoOpeTeHHe OOYYarOIIMMHCS ONbITa Pa3HOOOPa3HOM MEeATENbHOCTH, TMO3HAHUS H
CaMOTIO3HAHUS; KJIIOUEBBIX HABBIKOB, HMMEIOIIMX YHUBEPCAIBHOE 3HAYCHUE JUIS
pa3IMYHBIX BUIOB JEATEIHHOCTH (HABBIKOB pEIIEHUs MPOOJIeM, NMPHUHATHS PEIICHUH,
Moucka, aHanuza U oOpaOOTKM HHQPOpMAIMK, KOMMYHUKAaTHUBHBIX HaBBIKOB, HABBIKOB
U3MEpEeHUu, COTpyAHUYEeCTBa, 0€30MacHOr0 00paleHHs C BEIECTBAMU B IMOBCEAHEBHOM
JKU3HH).

Conepkanne o0mieo0pa3oBaTebHON y4eOHOM AUCIUTUIMHBI «XUMUS» HaMpaBlIeHO Ha
YCBOGHHE OOYYAIOIIMMHUCS OCHOBHBIX TMOHSTHN, 3aKOHOB M TEOPHH XHMHH, OBJaJCHUE
YMCHUSAMU Ha6.]'IIO}IaTB XUMHUYCCKUE ABJICHUA, TIPOBOIHUTH XUMHUYECKUU OKCIICPUMCHT,



IPOM3BOUTh PacyeThl Ha OCHOBE XMMHUYECKHMX ()OpMYJ BEILECTB M YPaBHEHHH XMMHUYECKHX
peaKuui.

B mponecce nzydenuss XuMun y o0ydarommxcsi pa3BUBaIOTCS IO3HABATEIbHbBIE HHTEPECHI
U MHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTU B CAMOCTOSATEIbHBIE MPUOOPETEHUSI 3HAHUN
0 XMMHUHM B COOTBETCTBMM C BO3HUKAIOUIMMU >KU3HEHHBIMU IPOOJEMaMH, BOCHHUTHIBAECTCS
OepekHOE OTHOUICHHSI K IPUPOZe, MOHMMaHUE 3J0POBOTO 00pa3a >KHU3HH, HEOOXOAUMOCTH
IIPEYNPEXACHUS SBICHUHN, HAHOCSIINX BPEJ 3JJ0POBbI0 U OKPYKAIOILIEH Ccpefe.

OOyuaronyecss OCBaWBalOT MPHUEMBl T'PAMOTHOrO, ©O€30HacHOTO  HCHOJIb30BAHHS
XMMHUYECKHX BEILECTB U MaTepHaJIOB, IPUMEHIEMbIX B ObITY M Ha IIPOU3BO/ICTBE.

[Ipu cTpyKTypupoBaHHH CcoOJepX)aHui 00I1e00pa30BaTEIbHON y4eOHON JUCIUIUIMHBL
TEOPETUYECKHE BOINPOCHl MAKCUMAJIBHO CMEILEHBl K Hadajdy W3Y4YCHMs IUCLUIUIMHBI, C TEM
4TOOBI MOCIENAYIOMUHN (PaKTHUECKUI MaTepral pacCMaTpUBAJICS HA OCHOBE M3YyYEHHBIX TEOPUH.

B nmpouecce n3ydeHuss XMMUM TEOPETUYECKUE CBEIEHUS JONOJIHAIOTCSA JEMOHCTPALMAMM,
7a00paTOPHBIMU ONBITAMU M TNPAKTUYECKUMU 3aHATHSAMH. 3HAUUTEIbHOE MECTO OTBOJAUTCS
XUMHYECKOMY 3KcrepuMeHTy. C 1enplo pa3HoOoOpasuTh y4deOHBIH Mpolecc M pPacHIUpHUTh
KOJIMYECTBO JIAOOPATOPHBIX OIBITOB OOJbIIAsl YacTh JIAOOPATOPHBIX PAOOT MPOBOIUTCS B
UHTEPaKTUBHOM (Gopme.

JUia  opraHuM3alMM — BHEAyJUTOPHOW  CaMOCTOSITEIbHOM  paboThl  OOydarommxcs
IpeJCTaBjIeH IPUMEPHBIN NepedeHb pedepaToB (JOKIAA0B), MHANBUIYAIbHBIX TPOSKTOB.

B mpouecce wu3ydenus xumunm QGopMHpyeTcs WHPOPMALMOHHAS KOMIIETEHTHOCTb
oOyuatomuxcs. [loaromy npu opraHu3alMd CaMOCTOSATENBHOM pabOThl  aKLEHTHPYETCS
BHUMaHuEe oO0ydJaromuxcsi Ha IoHMcKe HH(popmauuu B cpeAcTBax MaccMmenua, HHtepHere,
y4eOHOI U crenuaabHON JuTepaType ¢ COOTBETCTBYIOIIMM O(OPMIIEHHEM U IPEICTABICHUEM
pe3yabTaToB.

OcBoenue conepxaHusg y4eOHOW AMCHUIUIMHBI «XHUMHA», OOECleYrBaeT JOCTHKEHUE
00y4aroIUMUCS CIeYIOIUX Pe3yIbTaTOB:

JUYHOCHHBIX

— YyBCTBO I'OPJIOCTH U YBa)XXKEHUS K UCTOPUU U JIOCTHKEHUSM OTEUECTBEHHOW XMMHUYECKOMN
HAYK{; XUMHYECKH IPaMOTHOE MOBe/IeHNE B MPO(ECCHOHAIBHON NESITEILHOCTH U B OBITY
npy o0palleHnH ¢ XMMUYECKMMHU BEIeCTBAaMH, MaTepHajlaMH U IpoLieccamy;

— TOTOBHOCTh K MPOAOJDKEHHIO 00pa30BaHMs W MOBBIIIEHHUS KBAaNU(UKALUU B U30paHHOMN
npoecCHOHANBbHOM JIeATENBHOCTH U OOBEKTUBHOE OCO3HAHHE pOJIM XHUMHUYECKUX
KOMIIETEHIIUH B 3TOM;

— YMEHHME HCIOJIb30BaTh JOCTHKEHUS COBPEMEHHON XMMHYECKONW HAyKH M XHMHUYECKUX
TEXHOJIOTUH JJIsl MOBBILIEHHS] COOCTBEHHOI'O UHTEJIEKTYaJIbHOTO Pa3BUTHUS B BHIOpAHHOM
npoecCHOHATILHOMN 1eATENIbHOCTH;

MemanpeomMemHnplx:

— UCHOJb30BaHUE DA3NIMYHBIX BHUJOB IIO3HABATEJIbHOM JESITEIbHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Onepaluii (MOCTaHOBKHU 3aJauu, (OPpMYIUPOBAHUS TUIIOTE3, aHAIN3A
U CHUHTE3a, CpaBHEHHUs, OOOOIIEHMS, CHCTEMaTU3allU{, BBIABICHUS MPUYHMHHO-
CJIEZICTBEHHBIX CBsI3€H, MOWCKa aHaJOroB, ()OPMYIMPOBAHUS BBIBOAOB) JUIS PELICHUS
MOCTAaBJICHHOW 3a/ay, TPUMEHEHHE OCHOBHBIX METOJOB I03HaHUs(HAOIIOACHMS,
HAY4YHOTO SKCIIEPUMEHTA) JAJS M3YYEeHUS PA3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U
MIPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MPO(eCcCHOHATBLHOMN
cdepe;

— MHCIIOJIb30BaHME Pa3IMYHBIX HMCTOYHUKOB JJIsI MOJYYEHHUS XUMHUYECKOH HH(pOpMaluy,
YMEHHE OLEHUTh €€ JIOCTOBEPHOCTh Ui JIOCTHXKEHHUS XOPOUIMX pe3yJbTaToB B
npodeccuoHaIbHOM chepe.

npeomemHmuix:

— c(opMUPOBAaHHOCTH MIPEACTABICHU O MECTE XMMHUU B COBPEMEHHOW HAYyYHON KapTHHE

MUDa;



— TIOHMMaHHWE POJIU XMMHH B (POPMHUPOBAHUH KPYyro3opa U (PyHKIIMOHAILHON TPAaMOTHOCTH
YeJI0BeKa JJI pEUICHUs MPAKTUYECKUX 3a]1a4;

— BJIAJICHUE OCHOBOIOJATAIOIMIMMU XMUMHYECKUMU HOHATUSMH, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IIOJIb30BAaHUE XUMHUYECKOM TEPMHUHOJOTHEN U
CHMBOJINKOM;

— BJIAJICHUE OCHOBHBIMH METOJAMHM HAYYHOIO IO3HAHUsS, HCIOJIb3YEMbIMH B XUMUHU:
HaOJIOJICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

— yMeHue o0pabaThiBaTh, O0BIACHATH PE3YIbTATHI IPOBEACHHBIX OMBITOB U JICIATh BHIBOJIBI;

— TOTOBHOCTH M CITIOCOOHOCTH MPUMEHSTH METObI TIO3HAHUS MIPH PEIICHUU MPAKTUICCKUX
3ajad4;

— chOpMUPOBAHHOCTh YMEHHUS J1aBaTh KOJIWYCCTBEHHBIC OIICHKH U MPOU3BOIUTH PACUETHI
0 XUMUYECKUM (pOopMysiaM U ypaBHEHUSIM;

— BJaJIeHUE TMpaBUJIAMH TEXHUKHA OE30MaCHOCTH MPHU HCIOJBb30BAHUNM XHMHYECKUX
BEILIECTB;

— chOPMUPOBAHHOCTh COOCTBEHHOH TMO3WUIMU IO OTHONIEHUI0 K XUMHUYECKOM
uH(pOopMalnH, MOJy4aeMON U3 Pa3HbIX UICTOYHHUKOB.

Peanuzanust yuyeOHOM DUCHUIUIMHBI MPEAYCMAaTPUBAET IMPOBEACHHE JTa0OPATOPHBIX U
MPAKTHYECKHUX padoT B (hopMe MPaKTUIECKON MOJITOTOBKE 00yJarOIIUXCsl.

[IpakTuueckass TOATOTOBKA MPU  peaiM3aluud  y4eOHOW  JUCIUIUIMHBI
OpraHU3yeTCs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHH, IPAKTUKYMOB, Ta00PATOPHBIX
paboT W WMHBIX AHAJOTUYHBIX BHUJIOB YYEOHOM JIEATEIBHOCTH, IMPETyCMaTPUBAIOLINX
ydacTue OOY4YaroIIMXCS B BBINOJTHEHUU OTACIBHBIX 3JEMEHTOB padoT, CBSI3aHHBIX C
Oynymieit nmpodecCHOHAIBHON JIEeATEIBHOCTBIO, a TAKXKE JEMOHCTPAIUIO MPAKTHYSCKUX
HABBIKOB, BBIMIOJIHEHUE, MOJAEIMPOBaHNE OOYUYaIOIIMMUCS OMpEAENICHHBIX BUAOB padOT
JUISL peIICHMsI TPAaKTHYECKUX 3a7ad, CBA3aHHBIX C Oyaymeld mnpodeccnoHaAIbHON
JESTENIbHOCTBIO B YCIOBHSIX, TPUOIMKEHHBIX K PEaIbHBIM MTPOU3BOICTBEHHBIM.

IIpu peanuzanuu coxpepkaHus 001e00pa30BaTeNbHON yUeOHOM NTUCIUITIIMHBI « X UMM
MakcuMasbHas yueOHas Harpyska oOydaromuxcsi coctaBiser 117 yacoB, U3 HMX ayJUTOpHAas
(oOs13aTenbHAsg) Harpy3ka oOOydarooluxcs, BKJIIOYas TPaKTHUECKUE 3aHATHS —78 4Yacos;
BHEAyJIMTOPHAsl caMOCTOsITeNbHAs paboTa oOy4daromuxcsi — 39 yacos.

WtoroBas arrectranus NpoBoAUTCs B popme U PepeHIIMPOBAHHOTO 3a4eTa.



2. TemaTu4yeckuii niaH y4eOHOH AUCHUIIMHBI

Makec. KonnuecTBO ayiuTOpHBIX Cawm.
Harpyska 4acoB pabota
HaunmenoBanue pas3ienoB U TeM 00yu., o0yH.,
yac yac
Bcero | JIII3/ | B TOM umcie
113 MpaKTUYECKAs
ITOATrOTOBKA
BBenenne 2 2
Paznen 1. O0mas u 71 46 16 10 25
HEOPraHWYecKasi XUMHUs
Tema 1.1. OcHOBHBIE HOHATHSA U 4 4
3aKOHBI
Tewma 1.2. Ileproguyeckuii 3aK0H U 8 4 2 4
Ilepuoanueckas cucrema
XUMHYECKHUX d1eMeHTOB JI[.1.
MeHnieneeBa U CTPOCHHE aTOMa
Tema 1.3. CtpoeHue BeniecTa 12 8 2 2 4
Tewma 1.4. Bona. PactBopbl. 10 6 2 2 4
DIEKTPOTUTHYECKAS JUCCOITUAITIS
Tema 1.5. Knaccudukarms 12 8 4 4
HEOPTraHWYECKUX COCAMHCHHHN U UX
CBOMCTBaA
Tema 1.6. XumMuueckue peakiuu 12 6 2 2 6
Tema 1.7. MeTaibel 1 HEMETAJIBI 11 8 4 4 3
Pazgen 2. Opranuyeckasi Xumusi 46 32 12 18 14
Tema 2.1. OCHOBHBIE IOHATHS 10 6 2 4
OPraHUYECKON XMMHUHU U TCOPUS
CTPOCHHS OPTaHUIECCKUX
COE€UHEHMI
Tewma 2.2. YrneBogopoasl U ux 12 10 2 10 2
MPUPOJIHBIE HCTOUHUKH
Tewma 2.3. Kucnopopconepxarine 12 8 4 4 4
OpraHUYECKHEe COCTUHEHUS
Tewma 2.4. AzoTconepxaniue 12 8 4 4 4
OpraHUYECKHUEe COCTUHEHUSI.
ITonumeps!
HUTOI'O 117 78 28 28 39




3. Conep:xaHue y4eOHOI TN CHUNIHHBI

Beenenne
Hayunbie MeToapl MO3HAHMS BEIIECTB M XMMHUYECKUX sIBIeHUM. PoJib SKCniepuMeHTa u
TGOpI/II/I B XUMHMU. MOI[GJII/IpOBaHI/Ie XHUMHUYCCKUX HpOI_IeCCOB.

Pa3nes 1. O01mas u Heoprannyeckasi XuMHsl

Tema 1.1. OcHOBHBbIE IOHATHS U 3aKOHbI XMMHH

OcHoBHbIe TOHATUS XUMHH. BemectBo. Atom. Monekyna. XUMHUYECKUNA 3JIEMEHT.
Amnotponus. Ilpoctble u cioxHble BeniecTBa. KauecTBEHHBIM M KOJNWYECTBEHHBIH COCTaB
BellecTB. XUMHUECKUe 3HaKu U popmynbl. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJSpHAs Macchl.
KosmmuectBo BeniecTna.

OcHoBHbIE 3aKOHbI XUMHH. CTEeXHOMETpHs. 3aKOH COXPAaHEHUSI MACChl BEILIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEILECTB MOJEKYJSIPHOW CTPYKTYpbl. 3aKOH ABOTaapoO U CIEACTBUS UX
HETO.

Pacuernble 3a1aun HA HAXOXKJAEHUE OTHOCUTEILHON MOJIEKYJISIPHOM MaccChl, ONpeieTICHUE
MacCOBOM J0JIH XUMUYECKHX AJIEMEHTOB B CII0KHOM BEIIIECTBE.

JeMoHcTpanuu. Mojenu aToMOB XUMHUYECKUX 3JIEMEHTOB. Mojen MOJEKYI MPOCThIX
U CIIOXKHBIX BemlecTB (mapoctepkueBble u Ctroapra—bpurne6a). Komekius mnpocTeix u
CJIOKHBIX BemlecTB. Hexkoroprie BemiecTBa KoJnuecTBOM 1 Mosib. Mojens MoJIipHOTO o0bheMa
ra3oB. Amtotponus ¢hocdopa, KHCIOpOa, 0JI0BA.

[popuabubie u  npodeccHOHAIBLHO 3HAYMMBIE JJIEMEHThI  COAEpP:KAHMS.
AmnoTponHbsle MOAM(UKAIIMY yriiepoja (anMas, rpaguT), Kuciopoaa (KUCIOpoJl, 030H), 0JI0BA
(cepoe u Oemnoe onoBo). IloHATHE O XUMHUYECKONH TEXHOJOTMH, OHOTEXHOJOTHH U
HAaHOTEXHOJIOTHUHU.

Tema 1.2. Ilepuoguyeckuii 3akoH u Ilepnoauyeckas cucreMa XMMHYECKHX
semeHTOB /[.1A. MeHesieeBa U CTPOEHHE aTOMA

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

[lepmonuueckass Tabiuila XUMHYECKHUX DJIEMEHTOB — Tpaduueckoe OTOOpakeHUE
NEepUOINYEcKOro 3akoHa. CTpyKTypa MepHOAMYECKON TaOIUIbL: epuo/ibl (Majble U OOJbIINE),
rpynnsl (TaaBHas U MOOOYHas).

Crpoenne aroma m mnepuoamveckuii 3axon .M. MenpgeneeBa. ATOM — CIIOXKHas
yacTuna. Sapo (IpoTOHBI M HEUTPOHBI) U 3JEKTpoHHas oOosiouka. M3otombl. CrpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB MalbIX NepuojoB. OCOOEHHOCTH CTPOEHHUs
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB 3JIEMEHTOB OOJBIIMX MEPHOJOB (MEPEXOAHBIX 3IIEMEHTOB).
[Tonsate 00 opoOurtamsix. S-, p- u d-OpOutanu. DIEKTPOHHbIE KOH(UTYpAIK aTOMOB
XUMUYECKHX DIIEMEHTOB.

CoBpeMeHHas (GOpMYIMpPOBKA MEPUOANYECKOIO 3aKOHA. 3HAYCHHE MEePHOIHYECKOrO
3aKOHA M MEPUOIUYECKON CHCTEMBI XMMUYECKHX 3ieMeHTOB .M. MenneneeBa st pa3BUTUs
HayKH U MOHUMAaHMsI XUMUYECKON KapTHHBI MUpA.

Jemoncrpanun. Paznuunsie popmsl [leproanueckoi cucteMbl XMMHUECKUX JIEMEHTOB
J.N. MenneneeBa. Jlunamuueckue TaOIUIbl Ui MoAenupoBaHus [leproanyeckoil CUCTEMBI.
DJIeKTpH3aLus TEI U UX B3aUMOJICUCTBHE.



Jlabopartopnast pabota Nel.
CrpykTypa TabIuIbl XUMUYECKUX JIEMEHTOB.

CamocrosrenbHas padorta Nel
[ToaroToBka k 1aboparopHoit padote Nel

CamocrositenbHas padora Ne2
Odopmnenune otdera no raboparopHoit padore Nel.

HpO(l)I/I.]'[bHLIe H HpO(l)eCCI/IOHaJ'[bHO 3HAYUMBbIC 3JEMECHTDI coacpiKaHus.
Pa,I[I/IoaKTI/IBHOCTB. Hcnons3oBanne pPadrOaKTHBHBIX H30TOIIOB B TCEXHHUUYCCKHX ILECIAX.
Pentrenosckoe HU3JIYUYCHUC U €0 UCII0JIB30BAHHUC B TCXHUKC U MCIAULIUHC. MOI[GJIPIpOBaHI/Ie KaK
MCTO/ IPOTHO3UPOBAHUA CUTYyallu HAa ITPOU3BOACTBE.

Tema 1.3. CTpoenue Bemecrsa

Honnasi xummuveckasi cBsi3b. KaTuoHbl, X 00pa3oBaHHE M3 aTOMOB B pE3yJbTaTe
npolecca OKHUCICHHMs. AHHOHBI, MX oOOpa3oBaHME M3 aTOMOB B pe3ylbTaTe Ipolecca
BOCCTaHOBJICHUA. MOHHas CBsA3b, Kak CBI3b MEXKJIYy KATHOHAMH M AHMOHAMM 3a CYET
3JIEKTPOCTAaTUYECKOr0 MpUTsKeHUs. Kilaccudukauus HMOHOB: 1O COCTaBy, 3HAaKy 3apsja,
HAJIMYUIO TUIpaTHOM o0ojouku. MoHHble Kpuctamnuueckue pemieTkd. CBONCTBA BEIIECTB C
VOHHBIM TUIIOM KPUCTAJUIMYECKON PELIETKH.

KoBajienTHasi Xxumu4Yeckasi cBsi3b. MexaHusM o00Opa3oBaHMsI KOBaJIEHTHOM CBSI3U
(0OMeHHBI M JJOHOPHO-aKLENTOPHBIN). DIEKTPOOTpULaTeIbHOCTh. KoBanleHTHBIE MOJIIpHAs U
HENoJsIpHast  CBsA3M. KpaTHOCTP  KOBAJIEHTHOM  CBSA3M. MOJEKYJISIpHBIE W aTOMHBIE
KpUCTaJIM4eckue pemerky. CBOMCTBa  BEIIECTB C  MOJEKYJSIPHBIMM M aTOMHBIMU
KPUCTAITIMYECKUMHU PEILIETKAMHU.

Merajuinyeckas cBsi3b. MeTammueckas KpUCTAUIMYECKAs PEIIETKAa U MEeTaJUIM4ecKas
XuMH4YecKas cBs3b. Du3nueckue CBOMCTBA METAJIIOB.

ArperatHbie COCTOSIHUSI BeleCTB M BOJAOPOAHAs CBA3b. [Beproe, XUAKOE H
razoo0pasHoe cocTosHus BemiecTB. Ilepexon BemecTBa U3 OJHOIO arperaTHOr0 COCTOSIHUS B
apyroe. BomopoaHas cBs3b.

Yucrele Bemecrsa U cMecH. [IonaTre 0 cmecu BelecTB. | OMOreHHbIE U T€TEPOTrCHHbIE
cmecu. CoctaB cMmecell: 00beMHas M MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBasi IO
IpUMecen.

JMucnepcHble cucrembl. [lonstne o aucnepcHoil cucrteme. JlucnepcHas ¢asza u
nucriepcuoHHas cpefa. Knaccudukanus nucnepcHbIX cucteM. lIoHSATHE 0 KOJIOMIHBIX
CHUCTEMax.

JemoHcTpanuu. Mojiellb KpUCTAJUIMYECKON pemieTku xjopuia Hatpus. OOpasibl
MUHEpPAJIOB C HMOHHOW KPHUCTAJUIMYECKOM  pEINeTKOW: KanbluTa, ramura. Monenu
KPUCTANIMYECKUX PEIIETOK «CyXoro Jpia» (WM Hoja), anmasza, rpadura (WiM KBapla).
[Tpubopbl Ha xuAKUX KpucTauiax. OOpa3lbl Pa3IUYHBIX JHUCIEPCHBIX CUCTEM: 3MYJbCHUH,
cycneHsuil, aspo3oiei, reneit u 3omeit. Koarymsuus. Cunepesuc. Opdext Tunaans.

JlaGopatopHas pabota Ne2.
(mpakTHyeckasi IOArOTOBKA)
JlucriepcHble CHCTEMBI M X CBOMCTBA.

[IpuroToBneHnue cycneH3uu KapOoHaTa Kanbliusg B Boje. llomyueHue -HMyIbCUU
MOTOPHOTO MacJiia. O3HaKOMJIEHHE CO CBOMCTBAMM JUCIEPCHBIX CUCTEM.

CamocrosTenbHas padota Ne3
[ToarotoBka k abopatopHoii padote N2
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CamocrosrenbHas pabora Ned
Odopmnenue orueta o madopaTopHoi padore Ne2.

IpoduabHbie U MPodeccCHOHATIBLHO 3HAYUMBbIE JIEMEHThI cojepxkanus. [lonspHocTb
CBA3M U NOIApHOCTH Mojekynsl. Konpencanms. Texydects. Bosronka. Kpucrammsanus.
Cyb6numanust u aecyomumanus. AHOManuu (QU3NYECKUX CBONCTB BOJbI. KHIKHE KPUCTAILIBL.
MuHepansl U rOpHbIE NOPOJbI KaK MPUPOJHBIE CMECH. DOMYJIbCUU U CYCHEH3UHU. 307U (B TOM
ymciie adpo3onn) u renu. Koarynsauus. Cunepesuc.

Tema 1.4. Bona. PacTBoOpbI. DJIeKTPOJNTHYECKAS TUCCOAAIIAS
(mpakTHuecKas IOArOTOBKA)

Bopa. Pacreopbl. PacTBopenue. Bona xak pactBopurens. PacTBOPUMOCTH BEILIECTB.
HacpimeHHble, HEHACBIIIEHHBIE, IIEPECBHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH
ra3oB, )KUJKOCTEH M TBEP/BIX BEIIECTB OT PA3INYHBIX (PaKTOPOB.

MaccoBas 105151 paCTBOPEHHOTI'O BEIIECTBA.

DJIEKTPOJIMTHYECKAs AUCCOLUALMSA. DNEKTPOIUTHI 51 HEIJIEKTPOJIUTHI.
ONEKTPOJIUTHYECKAsd JIuccOolManus. MeXaHu3Mbl JJIEKTPOJUTUYECKONW JIUCCOLMALAU IS
BEILECTB C PA3JIMYHBIMM TUIIAMHA XUMHYECKOM CBA3U. ['MApaTHpOBAaHHBIE U HETUIPATUPOBAHHBIC
uoHbl. CTeneHb AIIEKTPONIUTUYECKON auccoumanyu. CuibHbIE U Cla0ble  3JIEKTPOJIUTHI.
OcHOBHBIE TIOJIOKEHUS TEOPUH IIEKTPOIUTUUECKOMN nucconannuu. KuciaoTel, OCHOBaHUS U COJIU
KaK 2JICKTPOJIMTBHI.

JemoncTrpanuu. PactBopumocTs BemectB B Bojge. CoOupaHue ra30oB METOJIOM
BBITECHEHUs BOJbl. PacTBOpeHHe B BOAE CEpPHOM KHUCIOTHI U coyiell ammoHus. OOpasubl
KpUCTAJIIOruApaToB. M3roToBIeHNE THIICOBOM MOBA3KU. McnibITaHNe pacTBOPOB JIEKTPOIUTOB U
HERJIEKTPOJIUTOB HA IMPEIMET JUCCOLMAIMU. 3aBUCUMOCTb CTENEHHM DJIEKTPOIUTHUECKON
JMCCOLIMALIMU YKCYCHOM KHCIIOTBI OT pa30aBieHUs pacTBopa. [IBH)KEHHE OKPALICHHBIX HOHOB B
ANEKTPUYECKOM Ios€e. [IpuroroBieHne KeCTKOM BOJBI U YCTPAHEHHUE €€ JKECTKOCTH. MIOHUTHI.
OO0pa31pl MUHEpAJIbHBIX BOJ Pa3IMYHOI0 Ha3HAYCHHUS.

JlaGopatopnas paboraNe3
IIpuroroBnenue pacTBopa 3aJaHHON KOHLIEHTPALUK.

CamocrositenbHas padota Ne5
[ToaroroBka k nabopatopHoii padote Ne3

CamocrosrenbHas pabora Ne6
Odopmienne otyeta no JabopaTopHoit padote Ne3.

[Hpodunabubie Hu npodeccuoHaTIbLHO-3HAYNMMbIE 3J1eMEeHThI colepKaHus.
PactBopenue kak ¢Qusuko-xumudeckuii mpormecc. TemmoBble 3(PGEKTHl NMPU PaCTBOPEHUHU.
Kpucramnorugpatel. Pemienne 3agady  Ha MacCoBYK JOJIKO PAaCTBOPEHHOrO  BENIECTBA.
[IpumeHneHre BOABI B TEXHUYECKUX MeMsaX. JKECTKOCTh BOJBI M CHOCOOBI €€ YCTpaHEHHS.
MuHepalibHbIE BOBI.

Tema 1.5. Kinaccugukanust HEOpraHm4ecKMX COeIMHEHM M UX CBOICTBA
Kucaorsl m ux cpoiictBa. KUCIOTBI Kak OdJEKTPOJIUTHI, HUX KIACCH(PUKAIUSA IO
Pa3IUYHBIM TIPU3HAKaM. XWMUYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUHU DJIEKTPOJIUTHUYECKOU
nmucconuanuu. OCOOEHHOCTH B3aUMOICHCTBUS KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT C
MeTasmamMu. OCHOBHBIE CITOCOOBI OTyYEHUS! KUCIOTHI.
OcHoBanuss u ux cBoiicrBa. OCHOBaHMS KaK JJEKTPOJUTHI, UX KIACCHU(PUKALHUS TO
Pa3JIMYHBIM TPU3HAKaM. XMMHYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPHUU AJIEKTPOITUTUUECKOMN
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nuccormainuu. PasnokeHHe HEpacTBOPUMBIX B Bojae OCHOBaHMH. (OCHOBHBIE CIIOCOOBI
MOJY4YEHUS] OCHOBAHUM.

Coimm u ux coiictBa. Conu kak 3eKTpoiauThl. CoJIM CpelHUE, KUCTbIE U OCHOBHBIE.
XUMHUYECKH CBOWCTBA COJIEH B CBETE€ TEOPHH SJICKTPOIUTHUECKOW auccoruanuu. CrnocoOsl
MOJTYYEHHUS COJICH.

I'upponus comnent.

Oxcuapl u ux cBoiicTBa. Coneobpasyromuye u HecojieoOpasyromue okcuabl. OCHOBHEBIE,
aM(pOTEepHBIC U KHUCIOTHBIC OKCHJBI. 3aBUCHMOCTh XapaKTepa OKCHJA OT CTETICHH OKHCIICHHS
oOpa3yromiero ero Merauia. XUMHYECKUe CBOMCTBa okcuoB. [lonyduenrne okcuaos.

JdemoncTpaunu. B3anmoaeicTBhe a30THOM M KOHUEHTPUPOBAHHOM CEPHOW KHUCIOT C
metaimamu. ['openne ¢ocdhopa u pacTBopeHHEe MNpoaykTa ropeHusi B Bone. [lomydyenuwe u
cBoiicTBa amdorepHoro ruapokcuaa. HeoOparumerii runponu3 kapOuga xanpius. OOpaTuMbIit
TUAPOIN3 COJIEW PA3IMYHOrO TUIIA.

JlabopaTtopHnas pabota Ne4
XUMHYEeCKHE CBOMCTBA KUCIOT U OCHOBAHMIA.

CamocrositenbHas padota Ne7
Odopmnenue otuera no jJaboparopHoii padorte Ned

HcnbiTanue pacTBOpPOB KHUCIOT HMHIUKaTOpaMu. B3aumopelcTBue MeTauioB ¢
KHACIOTaMU. B3auMoneicTBHE KHCIOT € OKCHUAAMHU METauIoB. B3aumopeicTBue KHUCIOT €
OCHOBaHMAMU. B3zaumozeiicTBue KUCIOT C COJISIMHU.

HcnpiTanue pacTBOpOB LIENOYEH MHAMKATOpaMU. B3auMOIEeHCTBUE IIEI0YEN C COISAMU.
PaznoxeHne HepaCTBOPUMBIX OCHOBAHUH.

JlaGopaTtopHas pabota Ne5
I'uaponus conei.

B3aumoneiictBue coneit ¢ Meraiamu. BzaummoneiictBue conel Ipyr ¢ Jpyrom.
I'mpponus coselt pa3auyHOro THIA.

CamocrostenbHas padora Ne§
Odopmiienne otuera no jaboparopHoit padbore Ne5

IIpopuiabubie U npogeccHOHAIBLHO 3HAYUMBbIE JJIEMEHTBI coaep:kanusd. [Ipasuia
pazbaBieHus cepHO KuUcIOoThl. Vcnonap3oBaHue CEpHON KHCIOTHI B MPOMBIILIEHHOCTH. Enkue
LIeJI0YM, UX MCIOJb30BAHUE B IIPOMBINIICHHOCTH. l'alleHas M HeramieHas W3BECTb, €€
NPUMEHEHHE B CTPOUTENLCTBE. [ uIic 1 anedactp, rTUICOBAHUE.

[Tonsitue o pH pactBopa. KucnortHas, menouHas, HEeUTpajbHas Cpelibl paCTBOPOB.

Tema 1.6. Xumuueckune peaknumn
(mpakTHyeckasi HOJrOTOBKA)

Kanaccnpukanma xumudeckux peakuuil. Peaknuu coelnMHEHUs, pa3iokKeHUS,
3amenieHusi, obmeHa. Karamutuueckue peakuuu. OOpaTumMble UM HeOOpaTHUMblE pEaKIIHU.
['oMoreHHble M TETEPOreHHBIE pEaKUUU. ODK30TEPMUYECKHUE U DHIOTEPMHUYECKHE PEAKIIHH.
TenoBoit 3 pexT xumudeckux peakuil. TepMoxuMuuecKkre ypaBHEHUSI.

OKHCINTEIBbHO-BOCCTAHOBHUTE/IBbHBIC peaknuu. CteneHb okuciaeHUs. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccraHoBuTens U OKHcIeHHE. MeTon aieKTpoHHOro OajnaHca i
COCTAaBJIEHUS YPaBHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.

Cxopocth xumMuuyeckux peakumid. [loHATHE O CKOpOCTH XHMHUYECKHUX peaKIuil.
3aBUCUMOCTh CKOPOCTHM XMMHUECKHMX pPEAKIUH OT PA3IUYHBIX (PaKTOPOB: MPUPOIBI
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pearupyromux BEIMIECTB, UX KOHIIEHTPAI[UH, TEMIIEPaTyphbl, ITOBEPXHOCTH CONMPUKOCHOBEHUS U
UCIIOJIb30BaHUS KaTalIU3aTOPOB.

O0patumMocTh XMMHYECKHX Ppeakmnuil. OOpaTuMble W HEOOpAaTUMBIE PEAKIUU.
XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEIIECHUSI.

JemoncTpanuu. [Ipumepsl HEOOpaTUMBIX pPEaKIUid, UAYIIUX ¢ 00pa30oBaHUEM OCaJKa,
raza Wid BOJbL. 3aBUCUMOCTb CKOPOCTH PEAKI[MU OT MPHUPOJIbI PEATUPYIOIMIUX BEIIECTB.
B3anMopeiicTBHe pacTBOPOB CEPHOM KHCIIOTHI C pacTBOpPaMH THOCYJb(aTa HATpUs PAa3TUIHON
KOHIIGHTpAllMKd U TeMIiepaTypbl. Mo/ieib KUIISIIEro cliosi. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEaKIMu OT MPHUCYTCTBUSA KaTaIM3aTopa Ha MPUMEPE PA3JIOKEHHsS TEPOKCHIA BOJOpOJA C
MOMOIIBIO JIMOKCHJIA MapraHia M Karajassl. Mojenb anekTposmsepa. MoJenb 31EKTPOIU3HON
BaHHBI JUISI TOJTYYCHHSI ATFOMUHAS. MoJ1e/1h KOJIOHHBI CHHTE3a aMMHaKa.

JlaGopaTtopHnas pabota Ne6
Buapl XUuMHUYECKHUX PEAKLUN U CKOPOCTh UX IIPOTEKAHUS.

Peaknus 3aMeneHUst MeIU JKeJIe30M B PaCTBOPE METHOTO Kynopoca. Peakiiu, uaymye ¢
00pa3oBaHUEM OCaJKa, ra3a WM BOJbL. 3aBUCHMOCTh CKOPOCTH B3aUMOJCHCTBHUS COJISTHOM
KUCJIOTBI C METaJUIAaMH OT WX HPHUPOJBL. 3aBHCUMOCTh CKOPOCTH B3aUMOJICHCTBHUS IIMHKA C
COJITHOW KHCIIOTOW OT €€ KOHIIEHTPAlUH. 3aBUCUMOCTh CKOPOCTH B3aMMOJICHCTBHUS OKCHIA MEIH
(1) ¢ cepHOit KHCIIOTO# OT TEMIIEPATYPBI.

CamocrositenbHas padora Ne9
[ToaroroBka K TECTUPOBAHHIO

CamocTtosarenbHas pabora NelO
[ToaroroBka k maboparopHoit pabore Neb

CamocTtosrenbHas padora Nell
Odopmnenue oTdera mo JaboparopHoit padore Neb

IIpoduiabHbie U npogeccHoHATBHO 3HAYUMBbIe JJ1eMeHThI cojep:xkanus. [lonarue o6
AIIEKTPOJIN3E. DIIEKTPOJIN3 PACIIABOB. DIIEKTPOJIN3 PACTBOPOB. DIEKTPOIUTHUECKOE MOTyUYEHUE
amoMuHMs. [IpakTHueckoe IpUMEHEHHe HIIeKTpoiu3a. l'anpBaHomnacTuka. ['ampBaHOCTErUS.
PapuHrpoBaHue IIBETHBIX METAJJIOB.

Karanns. I'omoreHHble U rereporeHHsle Katanu3aTopbl. IIpomoTtopel. Karanutuueckune
a1bl. IHTHOUTOPBI.

IIpon3BOACTBO aMMUaKa: CbIpbE, anmnaparypa, Hay4Hble IPUHIIATIIBL.

Tema 1.7. MeTa/uibl 1 HeMeTaJJIbI
(mpakTHUyecKasi TOJrOTOBKA)

Mertamnbl. OCOOEHHOCTH CTpPOEHUS aTOMOB M KpHCTauloB. Pu3nyeckue CBOICTBa
MmeTanoB. Krnaccudukaiuss MeTayquioB MO pa3iMYHBIM MpH3HAKaM. XHUMHUYECKHE CBONCTBA
METaJIJIOB. DJIEKTPOXUMHUYECKUM sl HANIPsSKEHUIH MeTaioB. MeTtannorepMusl.

O6ume cnocoOvl nonmy4yeHus metamioB. Ilonarue o meramnypruu. [lupomerannyprus,
TUAPOMETAJLUTYPTHs U 37eKTpoMeTatyprusi. CriiaBbl UepHbIE U LIBETHBIE.

Hemerasibl. OcCOOEHHOCTH CTpOEHHMs aToMoB. HemeTayuibl — HpOCThIE BeIIECTBa.
3aBUCUMOCTh CBOMCTB TajJOr€HOB OT UX TMojoxkeHuss B llepuoamdeckoid cucreme.
OKuCIUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX IOJIOKEHUS
B PsIIy 3JEKTPOOTPULIATEIBHOCTH.

Jemoncrpanun. Komnekuus meramioB. B3aumoneincTBue METaNIOB € HEMETaJlJIaMH
(>kenesa, IIMHKA U aJIIOMUHUS C CEPOM, alFOMUHHUS C MOJIOM, CYPbMBI C XJIOPOM, TOPEHUE Kele3a
B XJiope). ['opeHne MeTamioB. ATIOMUHOTEPMHUSL.
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Konneknus nemeramnoB. ['openne HemeramwioB (cepsl, docdopa, yris). BeitecHenue
MeHEe aKTHBHBIX TaJIOT€HOB U3 PACTBOPOB MX COJICH 00Jiee aKTUBHBIMU TaJIOT€HAMHU.
Mopenb NpOMBIIIUIEHHOW YCTaHOBKH JUIsl TPOU3BOJACTBA CEPHOM KHUCIOTHL. Mojens neuun
Uil 00KHUra wW3BeCTHAKA. KoMmeKuu NpOoayKUMil CHIIMKATHOM NPOMBIIUIEHHOCTH (CTeKIa,
dapdopa, dasiHca, 1IEeMEeHTa pa3IUIHBIX MapOK U . )
JlaboparopHnas pabota Ne7
(mpakTUYecKas MmoAroToBKa)
Merajutbl U X CBOMCTBA.

3akanka U oTmyck cranu. O3HAKOMJICHHE CO CTPYKTYpaMH CEporo M Oeyloro 4yrysa.
PacrnioznaBanue pys xenesa.

CamocrostenbHas padora Nel2
Odopmrenue otdera mo madboparopHoit padore Ne7

Jlaboparopnas pabota Ne§
XUMHUYECKHE CBOWCTBA METAIIOB U HEMETAIIIIOB

CamocTtosarenbHas padora Nel3
Odopmienue otuera o JadboparopHoit padore Ne§.

IIpoduiabHbie 1 npodeccHOHATBHO 3HAYMMBbIE JIeMeHThI coaepxkaHusi. Kopposus
METAJIJIOB: XMMHUYECKasd U IEKTPOXUMUYECKas. 3aBUCUMOCTb CKOPOCTH KOPPO3HHU OT YCIOBUHI
oKpyxarome cpenpl. Kiaccupukanuus KOppo3uu METAUIOB IO Pa3IMUHBIM  I[PU3HAKAM.
CriocoOb!I 3a1UThl METAIIOB OT KOPPO3HH.

ITpon3BOACTBO YyryHa U CTAJIN.

[Tonyuenue HemeTauI0B (PPAKLMOHHOW NMEPETOHKOW KHUAKOTO BO3JyXa U 3JEKTPOIU30M
pPacTBOPOB MJIM PACIUIABOB 3JIEKTPOJIMTOB.

CunukartHasi IpOMBILUIEHHOCTh. [Ipon3BOICTBO CEPHON KUCIOTHI.

Pazjen 2. Opranuyeckasi XuMusi

Tema 2.1. OcHOBHbIE IOHATHS OPTrAaHNYECKOH XMMHUH U TEOPHS CTPOEHHUS
OPraHuYecKUX COeAMHEHHU I

IIpeamer opranmyeckoit xumuu. [IpuponHble, HCKYCCTBEHHBIE M CHUHTETHYECKHE
opraHuueckue Beniectsa. CpaBHEHNE OPraHUYECKUX BEILIECTB C HEOPTaHUYECKUMH.

BasieHTHOCTE. XMMUYECKOE CTPOCHHE KAK MOPSAIAOK COEAMHEHUS ATOMOB B MOJIEKYJIBI 110
BaJICHTHOCTH.

Teopusi crpoenusi opraHuveckux coeguHeHuii A.M. bBbyraepoBa. OcHOBHbIE
MOJIOKEHHUS TEOPUH XUMHUYECKOro cTtpoeHus. Mzomepus u u3oMepbl. XuMudeckue GopMyssl U
MOJIEJIA MOJIEKYJI B OPTraHUYECKON XUMHH.

Knaccudpukanusi opranmveckux BemlecTB. Kiaccudukanus BemecTB Mo CTPOCHHIO
YIJIEPOJHOTO CKeJeTa M HaTW4MI0 (PYHKUMOHAIBHBIX rpymi. ['omonoru u romosnorusi. Hauana
Homenkiaryper IUPAC.

Kinaccupukanusi peakuuii B OpPraHM4yeckoil Xumuu. Peakuum npucoequHeHUs
(tuapupoBaHMs,  TaJIOTEHUPOBAHUSA,  T'MJIPOTAJIOTEHUPOBAHUS,  ruApaTanuu).  Peakuuun
OTLIEIUIEHU  (IeruApupoOBaHuUs, JETUAPOTraJOT€HUPOBaHUsA, Jerujparauuu). Peakuun
3aMelleHus. Peakuyy usomepusanuu.

JleMoHcTpanuu. Moaen MOJEKyJI TOMOJIOTOB U U30MEPOB OPTAHMYECKUX COEIVHEHUI.
KadecTBeHHOE OOHapykeHHME YIJIepoAa, BOJIOpPOJAa M XJIOpa B MOJEKYIax OPraHMYeCKUX
COCTUHEHUN.
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CamocrosrtenbHas pabora Nel 4
[ToaroroBka k maboparopuoit padbore Ne9

JlabopaTtopnas pabota Ne9
Mopenu Moneky.
HzroroBnenue Mozeneil MOJIEKYJl OPraHUYECKUX BEIIECTB.

Camocrostenpnas padora Nel5
Odopmienue oruera o JadopaTtopHoi padore Ne9.

IIpoduabHbie U NPOPecCHOHATIBLHO 3HAYUMBbIE JJIeMEHThI coaep:xkanus. [lonarue o
cyoctpare W peareHTe. Peaknuu OKHCICHHS M BOCCTAHOBJICHHS OPraHUYECKHUX BEUIECTB.
CpaBHeHue kiaccu(UKAMM COSIMHEHMH W KiIacCU(UKAIUM pPeakiii B HEOPraHWYeCKOH M
OPraHU4EeCKON XUMHH.

Tema 2.2. Y1/1€BOIOPOIbI M UX IPUPOJAHBbIE HCTOYHUKH
(mpakTUYecKas MmoAroToBKa)

AnkaHbl. AJIKaHbl: TOMOJIOTHYECKUW psii, U30MEpHUS W HOMEHKIATypa AJIKaHOB.
XUMHUYECKHE CBOWCTBA aJIKaHOB (METaHa, J3TaHa): TOPEHUE, 3aMEIICHHE, pPa3JIoKEHUe,
nerugpuposanue. [IpuMeHeHne aqKkaHOB HA OCHOBE CBOMCTB.

AJIKeHbl. DTWIEH, €ro IoJlyueHue (IerMApUpOBAHMEM »JTaHa, JAenoJIuMepu3anueit
noiaudTuieHa). ['oMonoruueckuit psiji, U30MepHs, HOMEHKJIATypa aJKEeHOB. XHMHYECKUe
CBOICTBa 3TWJIEHA: TOPEHME, KauyeCTBEHHbIe peakuuu (oOeciBeunBaHuEe OpPOMHOI BOABI U
pacTBopa IepMaHraHara Kajius), rujparanus, noiuMmepusanus. [Ipumenenne sTuiieHa Ha OCHOBE
CBOMCTB.

Juenbl u kKaydyyku. IloHatne o IueHax Kak yriaeBomopojax C JABYMs JBOWHBIMHU
cBa3aMu. ConpsbkeHHble JAMeHbl. XHMMUYeCKHe CBOMCTBa OyTranueHa-1,3 M u3ompeHa:
oOecrBeuynBaHre OPOMHOMN BOJIbI M MOJIMMEPU3ALUS B Kayuyku. HaTypalbHbli U CHHTETHYECKHE
Kay4yyku. Pe3una.

AJKUHBL. ArneTmiieH. XUMHUYECKHE CBOMCTBAa alleTHJICHA: TOPEHHE, 00eCIBEUYMBAHUE
OpoMHOI BOJbI, MPUCOEIUHEHHE XJIOPOBOJOpOJa W ruapatauus. [IpuMeHeHue arerusieHa Ha
OCHOBE CBOMCTB. MeXK1accoBasi H30MEPHUsI € aJIKaJMEHaMHU.

Apenbl. benszon. Xumuueckue cBOMCTBa O€H30j71a: TOpEHHME, PEAKLUU 3aMElCHHs
(ranorenupoBaHue, HUTpoBaHue). [IpumeHenne 6eH3051a Ha OCHOBE CBOWCTB.

IIpuponHnble MCTOYHMKM YrieBoAopoaoB. [lpupoaHsiii ra3: cocraB, NPUMEHEHHE B
KayecTBE TOILINBA.

Hedts. CocraB u nepepabotka Hedtu. Ileperonka nedptu. HerenpomyKrsi.

JemoncTpanuu. ['opeHue MeTaHa, 3TUIEHa, aneTwieHa. OTHOIIEHNE METaHa, dTHIICHA,
arieTuseHa U OeH30J1a K pacTBOpaM IMepMaHraHaTta Kanus u OpoMHoi Boje. [lomyueHue stuneHa
peakuuen nerujapaTtalMyd 3TaHONA, alleTUJIeHa — TUAPOJIM30M KapOuja kanplud. Paznoxenue
KaydyKa IpY HarpeBaHUU, UCIIBITAHKUE NTPOJIYKTOB PA3JIOKEHUs Ha HeNpeaesbHOCTh. Komnekuus
oOpa3uoB Heptn u HeprenpoaykroB. Komnekmus «KaMmeHHBI yronb H  HOPOIYKIHS
KOKCOXMMHYECKOTO MPOU3BOACTBAY.

JIaGoparopHas pabota Nel0
(mpakTHUyeckasi IOJrOTOBKA)
Hedtb 1 HEDTENIPOIYKTHI.
O3HakoMJieHHE C KoJUIeKIuedl oOpa3loB HEPTH M MPOAYKTOB €€ MepepadoTKH.
O3HakoOMJIEHHE C KOJUIEKLIMEH KaydyKOB U 00pa3liaMu U3AETHH U3 PE3UHBI.

CamocrosrenbHas pabora Nel6

(mpakTHyeckasi IOJrOTOBKA)
Odopmiienne otueta no jgadoparopHoii padore Nel0
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Ipodunabubie U npodeccHOHAIBLHO 3HAYUMBbIE 3JIeMEHThI coaep:kaHus. [IpaBuio
B.B. MapkoBuukoBa. Kinaccudukamus u HazHaueHue kayuyykoB. Kinaccudukanus u Ha3HaYeHHE
pe3uH. Bynkanuzanus kayuyka.

[TomyueHue aneTwiieHa NUPOIM30M MeETaHa W KapOWTHBIM criocoOom. Peakmwst
nojuMepusanuu BUHWIXnopuaa. l[lomuBuHumxiiopua u ero npumeHeHue. Tpumepusanus
areTuseHa B OEH30JI.

[Tonsitue 06 skcTpakiuu. BoccraHoBiieHne HUTPOOEH30/1a B aHUIUH. ['OMOJIOrH4ecKuii
psn apeHos. Toisryos. HutpoBanue Tonyona. Tportui.

OcHOBHBIE HaNPaBICHNS POMBIIUICHHOHN NepepaboTKH MPUPOIHOTO rasa.

[TomryTHBIN HEPTSIHOI ra3, ero nepepadoTKa.

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

Kokcoxnmuueckoe Mpou3BOACTBO U €r0 MPOIYKIUSI.

Tema 2.3. Kuciopojacoaep:kamnue oprann4eckne coeJuHeHust
(mpakTuyeckas MmoAroToBKa)

Cnuprel. Ilonyuenue »sTaHona OpOXKEHHMEM TJIIOKO3bl W TUApaTanueil 3STUiIeHa.
['mapoxcuipHas rpynna Kak GyHKunoHaidbHas. [loHATHE O IpeaebHBIX OHOATOMHBIX CITUPTaX.
XUMHUECKUE CBOWCTBA 3TAaHOJA: B3aUMOJIEHCTBHE € HaTpueM, OOpa3oBaHHE MPOCTHIX U
CIIOXKHBIX A(UPOB, OKHCICHHE B alblerui. [IpUMEHEHHE 3TaHOJNAa HAa OCHOBE CBOWCTB.
AJIKOToIM3M, €ro MOCIEACTBYS U IPEAYIPEKICHUE.

['munepuH Kak OpeacTaBUTENIb MHOIOATOMHBIX cnupToB. KauecTBeHHas peakuus Ha
MHOr0aToMHbIe cnupThl. [IpuMenenue rinuuepuHa.

®enos. dusnyeckne U XUMUYECKUE CBOMCTBA (heHona. B3ammHOe BIMSHHE aTOMOB B
MoJIeKyJie (eHoa: B3aMMOICHCTBHE ¢ TMIPOKCUIOM HAaTpUs U a30THOW KuciaoTol. [Ipumenenue
(eHona Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonstue o0 ampaermmax. ANbAeTWAHAs TpyIna Kak (yHKIHOHAIbHAS.
DopMaNbIErul U €ro CBOMCTBA: OKUCIIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJIEHUE B
COOTBETCTBYIOIIMU cnupT. [lomydeHue anbAernioB OKUCIEHHEM COOTBETCTBYIOIIMX CIIMPTOB.
[Tpumenenue Gpopmainpaeruia Ha OCHOBE €ro CBOMCTB.

KapGonoBbie kuciorsl. [IonsTue 0 kapooHOBBIX KucioTax. KapOokcunpHas rpyrmna Kak
¢byHkunoHanbHAA. ['OMOJOrHMUECKUIl psii MpeNeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Toryuenne KapOOHOBBIX KHUCIOT OKHUCICHHEM allbJeTHI0B. XHUMHUECKHE CBOMCTBA YKCYCHOM
KHUCJIOTBI: OOIIMEe CBOMCTBA C MHHEPAJbHBIMH KHCIOTaMH U peakuus STepuUKaAIIH.
IIpuMeHeHne yKCYCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BbmIcIIne »KMpHBIE KHUCIOTHI HA IpUMEpe
MaJIbMUTUHOBOHN U CTEAPUHOBOM.

Caoxubie 3¢gupsbl u xupbl. [lonydeHue ciaoxHbIX 3(pUpPOB peakuuen dTepuPuKaum.
CrnoxHnble 3(hupbl B IpUpoJIe, UX 3HaYeHHE. [[puMeHeHne CI0KHbBIX 3(UPOB HA OCHOBE CBOWCTB.

Kupsl kak cinoxsble 3¢gupsl. Kinaccupukanus xupoB. XUMUUYECKHE CBONCTBA >KUPOB:
TUAPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. [[priMeHeHne »K1UpoB Ha OCHOBE CBOMCTB. MbLIa.

YraeBoabl. YTIEeBOIbI, MX KIacCUPUKAMI: MOHOcCaxapuibl (TJIHOKO03a, (PpPYyKTO3a),
Jcaxapubl (caxaposa) M mojucaxapubl (KpaxMai U HeuIioi103a).

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

3HaueHUe YIJIEBOJOB B >KMBOW NPUPOJE M JKU3HU uenoBeka. lloHATne o peakuumsax
MOJIMKOHACHCAIIMM W THAPOJM3a Ha [pPHUMEpEe B3aUMONPEBPAILCHMI: TIJIIOKO3a —>
HOJIMCaXapu.

HemoncTpaunu. OKHCIEHHE cOupTa B anpieruj. KadecTBEHHbIE pEakIuu Ha
MHOT'OAaTOMHBIE CHUPTHL. PacTBOpUMOCTH (eHONa B BoJE NpU OOBIYHONM TeMmepaType W Npu
HarpeBaHuu. KadecTBeHHble peakuuu Ha (peHon. Peakius cepeOpsHOro 3epkajna aabJeru0oB U
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rII0K03bl. OKHUCIICHUE ajbIeTHI0B M TIIOKO3bI B KHCIOTY ¢ moMmolnbio ruapokcuna memu(ll).
KauectBennas peakuus Ha kpaxmai. Komnekius a¢pupHbIX Maced.

CamocrosrenbHas padora Nel7
[ToaroroBka k 1aboparopHoit padore Nel 1

JlaGopaTtopHnas pabota Nel 1.
(mpakTuyeckas MmoAroToBKa)
XUMHUYECKUE CBOMCTBA KHCIOPOACOACPKAIINX OPraHUYSCKUX COSIMHEHHIA.

PactBopeHue rimnepuHa B Bojie U B3aumozeictaue ¢ rugpokcuaom meau(ll). Cpoiicta
YKCYCHOW KHCJOTBI, OOIIME CO CBOMCTBAMH MHHEPAIBHBIX KHCIOT. JlOKa3aTelbCTBO
HENPEEeNBbHOIO XapakTepa JKHIKOrO JKupa. BsaumMozelcTBue TUIIOKO3BI M €axapo3bl C
ruapokcuaoM Meau(ll). KauectBennas peakiust Ha Kpaxmail.

CamocrosrenbHas padora Nel8
Odopmnenue otuera no jJadboparopHoii padore Ne 11.

Ipoduabubie U MpodeccHOHAIBLHO 3HAYMMbIE 3JIeMEHThI CoJAep:KaHusl. MeTUI0BbIN
CIIMPT U €TI0 HCIOJIB30BAHUC B KA4YCCTBC XUMHUYCCKOI'O CBIPbA. ToxkcHYHOCTE METaHONA H
MpaBUJia TEXHUKU O€30MacHOCTU Mpu paboTe ¢ HUM. DTUICHIVIMKOIb U €ro MpHUMEHEHHE.
TOKCHYHOCTH STUJICHTJIMKOJIS U TPABUJIA TEXHUKU O€30MaCHOCTH MpU paboTe ¢ HUM.

[Toryuenue deHona U3 NPOAYKTOB KOKCOXUMUYECKOTO MPOU3BOICTBA U U3 OEH3071a.

[Tomukonaencanus Qopmanpaeruga ¢ ¢eHosioM B (GeHomohopMambICTHAHYIO CMOITY.
Aueranpaerua. [lonstue o keronax Ha npumepe anetoHa. IIpumeHeHue aneroHa B TEXHHUKE U
MPOMBILIUIEHHOCTH.

MHuoroo0pa3ue kKapOOHOBBIX KUCIIOT (IIaBeIeBasi KUCIOTa KaK IBYXOCHOBHAsI, aKPHIIOBAs
KHCIIOTa KaK HelpeaenbHasi, 0eH30iHas KUCIOTa Kak apoMaTHdeckas).

[InenkooOpasyromue Macina. 3aMeHa JKAPOB B TEXHHKE HEMUIICBBIM  CHIPHEM.
CHUHTETHYECKHE MOIOIINE CPEJCTBA.

MonouHokuciaoe OpoxeHue TaoKo3bl. Kucinomonounsle npoaykTel. CuiaocoBaHue
kopMoB. HutpoBanue nenntono3sl. [Inpokcunus.

Tema 2.4. AzoTconep:kamue opranudeckue coennuenus. Iloaumepsr
(mpakTHyeckasi HOJrOTOBKA)

Amunbl. [lonsatne o0 amuHax. Amnudarudeckue amMuHbl, HX KiIacCU(UKaUsI |
HOMEHKJIaTypa. AHWINH, KaKk OpraHndeckoe ocHoBaHue. [lomyuenue aHuInHa U3 HUTPOOEH3071a.
[TpuMeHeHNEe aHWIIMHA HA OCHOBE CBOMCTB.

AMHMHOKHCJI0TBI. AMUHOKHUCIIOTBI Kak aM(oTepHble MU YHKIMOHATbHBIE OPTaHUYECKUE
COEIMHEHUS. XMMUYECKHE CBOMCTBA aMMHOKHCIIOT : B3aUMOJIEHCTBUE CO IIEI0YaMH, KUCIOTaMU
U Jpyr ¢ JApyroMm (peakuusi MNOJMKOHJeHcanuu). IlenTunHas cCBSI3b W MOJIMIETTUIBL.
ITpuMeHeHre aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

Beaku. [lepBuunas, BTopuyHasi, TpeTHUHAsA CTPYKTYphl OenkoB. XMMHUYECKHE CBOMCTBA
OenKOB: TOpeHHe, JAeHaTypauus, TUAPOJM3, LBETHbIE peakuuu. buonormyeckue QyHKIUU
0EeIKOB.

IMoumepsl. benku n nonucaxapuibl Kak OMOMOTUMEPHI.

[Tnmactmaccel. [TomydeHue moJMMEPOB peAKIME MOJUMEPHU3ANNU U TTOJIUKOHICHCAIUH.
TepMoruiacTU4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niacrmace.

Bonokna, ux xnaccudukanus. Ilomyuenue BosokoH. OTnaenbHbIE MPeICTaBUTENH
XUMHUYECKHX BOJIOKOH.

JleMoHcTpanuu. B3anMozeiicTBie aMMHaka M aHWJIMHA C COJITHOM KHCIOTOM. Peakumst
aHWJIMHA ¢ OpoMHON BojoH. [lokazaTenbcTBO HamMuMsl (YHKIMOHAJIBHBIX TPYII B pacTBOpax
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aMHMHOKHCIOT. PacTBopeHue n ocaxxaeHue 0enkoB. L{BeTHble peakiuu 0enkoB. 'opeHne nTuIbero
1epa v WepCTSIHOW HUTH.

JlaboparopHast pabora Nel2
XUMHUYECKHE CBOWCTBA a30TCOACPIKAIINX OPTaHMYCCKUX COSAMHEHUH.

CamocrositenbHas padora Nel9
Odopmrnenue otuera no JaboparopHoit padore Nel2
PactBopenue OenkoB B Bojae. OOHapykeHHE OCIKOB B MOJIOKE U B MSICHOM OyJIbOHE.
Jenarypanus pactBopa Oenka KypHHOTO sIiIla CIIMPTOM, PACTBOPAMU COJICH TSIKEIIBIX METAJUIOB
Y TIPU HarpEBaHUH.

JlaGopaTopHnas padota Nel3
(mpakTuyeckas MmoAroToBKa)
WnenTudukaiys opraHn4eckux coeJIMHeHMA. Pacrio3HaBaH#e 1iacTMace ¥ BOJIOKOH.

CamocTtosarenbHas padora Ne2()
[ToaroroBka Kk UTOrOBOMY TECTUPOBAHUIO.

[poduibHbie U NpodeccCHOHATHLHO 3HAYUMBbIE JJIEMEHThI  COJdEpP:KAHHUS.
AMUHOKAIIpoHOBass ~ KHcioTa. KampoH Kak TpeACTaBUTENb  MOJUAMHIHBIX  BOJOKOH.
Hcnons3oBanne  Tuaponm3a  OCIKOB B MPOMBINUICHHOCTH.  [IOMMBUHWIXJIOPH]I,
nonutetpadropatuien (tednon). dDenonodbopmanpaeruanbie miaactMmaccel.  Llemmymownn.
[TpOMBINIIIICHHOE TIPOU3BOACTBO XMMHYECKHUX BOJIOKOH.
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Temsbl gast HHIAUBHUAYAJBHBIX IIPOCKTOB.

HanoTexHonorusi kak NpuUOPUTETHOE HANpaBieHHE PAa3BUTHUS HAyKH U MPOU3BOJICTBA B
Poccuiickoit @enepanuu.

CoBpeMeHHbIE METObI 00e33apa)KUBaHUS BOJIbI.

AJ10TpOnNs METAJLIOB.

Hcnonp30BaHne paJuoaKTUBHBIX H30TONOB B TEXHUUECKUX LIEIISX.

AMopdHbIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa oKpy:Karolei cpepl OT XUMUYECKOTO 3arpsi3HEHUSI.

KonuuecTBeHHbIE XapaKTEPUCTUKH 3arps3HEHUS OKPYXKAIOIIEH Cpeibl.

[TpumeHeHre TBEpAOro U razoodpasHoro okcuaa yriaepoga(lV).

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

['pyOonucniepcHble  CHUCTEMbI, HMX  KJacCU(pHUKamus W  KCIOJNb30BaHHE B
npodeCcCHOHATBLHOM 1eATETFHOCTH.

[IpumeHeHue cycreH3ui U YMYJIbCUI B CTPOUTENHCTBE.

MuHepaiibl ¥ TOpPHBIE TOPOIbl KaK OCHOBA JTUTOC(EPHI.

PacTBopbI BOKpyT Hac.

Boga kak peareHT 1 Kak cpefa JUisi XMMUYECKOTo Ipoliecca.

Tunsl pacTBOpPOB.

VYcTpaHeHue )KeCTKOCTH BOJIbl Ha TPOMBIIIIEHHBIX MPEATPUATHSAX.

CepHas kucnora — «xjae0 XUMHUYECKOM IPOMBILIIEHHOCTH.

Hcnonp30BaHrne MUHEPATbHBIX KUCIIOT HA MPEANPUATHAX Pa3IMYHOTO MPOQUIIS.

Oxcubl M CONM KaK CTPOUTENIbHbIE MaTepHUalIbl.

[ToBapeHHas COJIb KAaK XUMHUYECKOE ChIPhE.

Peakuus ropeHus Ha IPOU3BOJICTBE.

Peakuus ropenus B ObITY.

BupryansHoe MoieTMpOBaHNE XUMUYECKUX MPOLIECCOB.

DJEeKTPOJIN3 PACTBOPOB AIIEKTPOJIUTOB.

DNEKTPOIN3 PACIIIIABOB JIEKTPOIUTOB.

[IpakTyeckoe TpPUMEHEHHE JJCKTpoiH3a: pauHHpOBaHHE, TalbBaHOIJIACTHKA,
raJlbBaHOCTETUSl.

DIEKTPOTUTUYECKOE MOTydYeHUe U pahUHUPOBAHHUE MEJIH.

Ponb MeTanioB B UCTOpHUM YEJIOBEUECKOM LIMBUIIU3ALIMY.

CoBpeMEHHOE METAIUTYPTHUYECKOE TPOU3BOJICTBO.

CrenuanbHOCTH, CBSI3aHHBIE C 00pa0OTKON METaIOB.

PoJib MeTaI0B M CIIJIaBOB B HAYYHO-TEXHUYECKOM IIPOrpeECCe.

Koppo3ust MmeTasiioB U ciocoObl 3alUThl OT KOPPO3UH.

XuMUS METAJIJIOB B MOeil MpoecCHOHANBHOM JesITeIbHOCTH.

X¥MHS HEMETAIIJIOB B MO€H MpoeCCUOHATbHON AESITETbHOCTH.

Kpartkue cBesieHus 1o UICTOPUU BOSHUKHOBEHMS U PA3BUTHUSI OPraHUUECKOW XMUMUHU.

Ponb oTeuecTBEHHBIX YYEHBIX B CTAHOBJIEHMHM M Pa3BUTUU MHPOBOM OpPraHUYECKOM
XUMUH.

CoBpeMeHHbIE NPECTABICHUS O TEOPUN XMMHUECKOTO CTPOCHHUSI.

DKOJIOTUYECKHUE ACIEKTHI UCIIOIb30BaHMsl YTIIEBOJLOPOIHOTO ChIPBS.

OKOHOMHUYECKHE AaCHeKThl MEXIYHAPOJIHOTO COTPYAHHUYECTBA [0 HCIOJIb30BAHUIO
YIJIEBOIOPOAHOIO CBHIPBSI.

HcTopust OTKpBITUS U pa3pabOTKH Ta30BbIX U HEPTAHBIX MecTOpoxaeHUl B Poccuiickoit
denepauuu.

XuMHS yTIIEBOIOPOTHOTO CHIPhS U MOsi Oymytast mpodeccus.

YTI1€BOAOPOIHOE TOIINBO, €0 BU/IBI U HA3HAYECHHUE.

. CuHTeTH4eCcKHe KaydyKH: UCTOPHUs, MHOTOOOpa3He U NePCIEeKTUBBI.

. .Pe3anHoTeXHNYECKOE TPON3BOJCTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM IIPOIPECCE.
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45.
46.

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

CBapo4HO€ MPOU3BOJICTBO U POJIb XUMHUH YIJIEBOAOPOJOB B HEl.

Hedts u ee TpaHcmOpTHpOBKa KaK OCHOBAa B3aUMOBBITOJHOTO MEXIYHAPOIHOTO

COTPYJIHUYECTBA.

ApomaTuiecKkue yrieBoAopo/abl KaK ChIpbe JUIsl MPOU3BOICTBA MECTUIINIOB.
VYTr1eBoabl U MX POJIb B )KUBOM IPUPOJIE.

CrtpoeHue TIII0KO3bI: UCTOPUS PA3BUTHS IPEACTABICHUN U COBPEMEHHBIE BO33PEHUSI.
Pa3Butne caxapHoi poMbIIIEHHOCTH B Poccun.

Poub yrneBonopo1oB B Moeii Oyayiieit mpodeccCuoHaNbHOMN IesITETbHOCTH.

Kupbl Kak MPOYKT MUTAHUS U XUMUYECKOE ChIPhE.

3aMeHa KHUPOB B TEXHUKE HEMUIIICBBIM CHIPHEM.

HexBaTka mnpoJgoBOJBCTBUS Kak TIJio0anmbHas MpoOiieMa uYelnoBeYecTBa U IMYTH
perieHusl.

20

€C



Ilepeuennb J1ad0pPaTOPHBIX padoT

Ne Tema HaumenoBanue 1ab0paTopHbIX paboT Kon-Bo
o\ 94acoB
1 1.2 CtpykTypa TabJIMIbl XUMUYECKUX JIEMEHTOB 2
2 1.3 JlucniepcHbIe CUCTEMBI M UX CBOMCTBA 2
3 14 [IpuroroBnenue pacTBopa 3a/laHHOM KOHLIEHTPAIUU. 2
4 1.5 XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHMI 2
5 I'uaponms coneit 2
6 1.6 Buapl XuMUYECKUX peakiuii U CKOPOCTh UX MPOTEKAHUS 2
7 1.7 MerTaJlibl U MX CBOICTBA 2
8 1.7 XUMHUYECKHE CBOMCTBA METAJNIOB U HEMETAJIJIOB 2
9 2.1 Moaenu MoneKya 2
10 2.2 Hed1b 1 HEGTEIPOIYKTHI 2
11 2.3 XUMHUECKUE CBOMCTBA KUCIIOPOJICOMIEPKAIUX OPraHUYECKUX 4
COCIMHEHU I
12 2.4 XUMHUECKUE CBOMCTBA a30TCOIEPIKAIINX OPTaHUICCKUX 2
COCIMHEHU I
13 2.4 Nnentudukanus opraHUYeCKUX CcOoeauHeHUH. Pacmo3HaBaHue 2
TTACTMACC ¥ BOJIOKOH.
Hroro: 28
Ilepedens caMoCTOATEIBHBIX Pa6OT
Ne Tema Bun camocrosiTenbHBIX padoT Kon-Bo
n\in 4acoB
1 1.2 IToaroroBka k maboparopHoit padore Nel 2
2 1.2 Odopmienne otdeta 1o yrabopatopHoii padore Nel 2
3 1.3 [ToaroroBka k maboparopHoit pabore Ne2 2
4 1.3 Odopmnenne otuera 1o jabopatopHoit padore No2 2
5 14 ITonroroBka k 1abopatopHoii pabote Ne3 2
6 14 Odopmiienne otyera 1o 1aboparopHoi pabore Ne3 2
7 15 Odopmenne oryera no mabopatopHort padborte Ned 2
8 1.5 Odopmienne oryera 1o JraboparopHoit pabote Ne5 2
9 1.6 [ToaroroBka K TECTUPOBAHHIO 2
10 1.6 [ToxroroBka k maboparopaoi pabore Ne6 2
11 1.6 Odopmnenne oryera no JabopaTtopHoi padbore Neb 2
12 1.7 Odopmraenne otdera no jJaboparopHoii pabote No7... 1
13 1.7 Odopmienne oryeTa no JabopaTopHoi padote Ned 2
14 2.1 [TonroroBka k nabopaTopHoii pabote Ne9 2
15 2.1 Odopmienne oryera no sabopatopHoit padore Ne9 2
16 2.2 ITonroroBka k gabopaTtopHoii padote Nel0 2
17 2.3 ITonroroBka k gabopatopHoii padote Nell 2
18 2.3 Odopmienne oTdera 1o jJadoparopHoit padore Ne 11 2
19 2.4 Odopmiienne otyera no jgaboparopHoii padore Nel2 2
20 2.4 [ToaroToBKa K UTOTOBOMY TECTUPOBAHMIO. 2
Hroro: 39
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4.Y4eOHO-MeTOANYEeCKOe U MATEPUATILHO-TEXHUYeCKoe o0ecnieueHne y4eOHoil
AUCHMILIMHBI «XUMUSD)

3aHATHS IO OCBOCHHUIO Y4YEOHOMN AUCIUILTUHBI « XMMUSD MPOBOSATCS B KAOMHETE XUMUH
¢ maboparopueit u 1ab0paHTCKON KOMHATOM.

[Tomemenue kabuHera ynoBieTBopsieT TpeboBaHusiM CaHUTAPHO-MUIAECMUOIOTHIECKUX
npaBua u HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THUIIOBBIM OOOPYIOBaHUEM,
yKa3aHHBIM B HACTOSIIUX TPEOOBAHUAX, B TOM YHCIE CIEIHATN3NPOBAHHON yueOHOI MeOembio
U CpeACTBaMH OOY4eHHMsI, JOCTATOYHBIMU JJIs BBITOJHEHHS] TPEOOBAHUI K YPOBHIO MOATOTOBKHU
o0yyJaroumxcs.

KaGuner ocHameHn MylIbTUMEIUMUHBIM  oOopynoBaHueM. B cocraB  y4yeOHO-
METOAMYECKOTO M MaTEPUATBbHO-TEXHUYECKOTO OCHAIICHHS KAOMHETa XUMHUH BXOJIAT:

— MHOTO(YHKIMOHAJIBHBIN KOMIUIEKC IPENo1aBaTels;
— HaTypaJibHble 00BEKTHI, MOJIENIN, TIPUOOPHI U HAOOPHI AJIsi TOCTAHOBKU

JEMOHCTPALIMOHHOTO U YUEHUYECKOT0 IKCIIEPUMEHTA;

— IIeYaTHBIE U HKPAHHO-3BYKOBBIE CPEe/ICTBA 00YUEHUS,
— CpeacTBa HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTHUH;

— PEaKTHBBI;

— BCIOMOTaTreabHOE 000PYIOBAHNUE U MHCTPYKIIHH.
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5. YcijaoBus peanusanuu padodeil mporpaMmmbl 1Jisi HHBaJIuI0B U jul ¢ OB3

[Ipu peanuzanuu pabodeil mporpaMMbl YIeOHON AUCIUTUIMHBI «XUMHU JJISI MHBAJIUIOB
u quy ¢ OB3 B e€IMHOM IOTOKE CO CBEPCTHHKAMM, HE HMEIOIIUMHU TAKUX OrPAHUYEHUH,
HOPMAaTHUBHBIN CPOK OCBOCHHMSI POTPaMMBbl HE YBEIMUHUBAETCS.

Hns maBanmugoB u jun ¢ OB3 o0ydeHue MPOBOAUTCS C y4ETOM OCOOEHHOCTEH HX
NCUXO0(U3UUECKOTO Pa3BUTHS, UX UHJIMBUYaIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3J0POBbSL.

[Tpu m3yueHnn yueOHON MUCHMIUIMHBI Ui MHBANMUAOB U Jm ¢ OB3 obecnieunBaeTcs
COOJTI0ICHHE CIEAYIOIIMX O0IUX TpeOOBaHMIA:

— OCYILECTBJICHHE Tpolecca oOydeHus g uHBaUI0B U il ¢ OB3 B ogHO#l aynuTopun

COBMECTHO C 00YYaroIMMHCS, HE UMEIOIIUMH OTPAaHHUYEHHBIX BO3MOKHOCTEH 3/I0POBBS;

— HHIUBUAYAJIbHOE KOHCYJIbTHUPOBAHHE MHBAIUAOB U uL ¢ OB3;

— MO0JIb30BaHHE HEOOXOJUMBIMU TEXHUYECKUMU CPEACTBAMH 00YUCHHUS,;

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

— obecrieyeHue MeyaTHBIMU M 3JIEKTPOHHBIMH 0Opa3oBaTeIbHBIMU pecypcamu (yueOHbIE
nocoOusi, MaTepuabl 1l CAMOCTOSATENIbHOM paboTHI U T.1.) B (popMax, aganTupoBaHHBIX

K OTPaHUYEHUSM UX 3I0POBbS U BOCHPUATHS HHPOPMAIUH.

B 3aBucuMocTH OT KOHKPETHOI'O BMJIa OTPaHUYEHHUs 310pOBbs (HapyIIEHMs cllyXa
(rmyxwue, cabocCIbIIIalie), HapyIeHus 3peHus (CIIeTbie, CITab0BUIAIINE), HAPYIICHHS OMIOPHO-
JIBUraTEJILHOTO aIlfapara u Ap.) 00ecreuynBaeTcsi COOJII0IEHNE CIIEAYIOIUX 00IINX TPeOOBAHUI:

— obecrieyeHrne HHINBUAYATBHOTO paBHOMEpPHOTo ocBelieHus: He menee 300 nokc;
— 7S BBIOJNHEHHWS 3ajaHuii wHBaqmmamM u Junam ¢ OB3 npu HeoOXommmocTu

MPEIOCTABIISCTCS YBEINYMBAIOIINECS YCTPOMCTBO;

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

O0(OPMIISIFOTCS YBEITMUYEHHBIM HIPHUPTOM;

— MO0 JKEJaHWI0 OOYYaIOIIMXCS TEKYIIMH W WTOTOBBIM KOHTPOIb 3HAHUM MO Yy4eOHOU

JTUCITUTUIMHE TIPOBOJIUTCS B TUCBMEHHOM, YCTHOM M MHOU YIOOHOH opme.

Peanuzamust  paboueil  mporpaMMbl  y4eOHOM — JUCHMILIUHBI  OOECIeunBaeTCs
NeIarorMYecKuMH  KaJlpaMi, UMEIOIIMMHE BBICIIEE 00pa3oBaHME, COOTBETCTBYMOIIEE MPOduiio
JAHHOW MPOrpaMMbl U MPOLIEAIX o0yueHue mo nmporpamme «HKII03MBHOE 00pa3oBaHuE B
BVY3e».
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6. XapakTepHCTHKA OCHOBHBIX BHI0B YUeOHOM 1esITeJIbHOCTH 00y4Yalommxcst

Copepxanue 00y4ueHus
CTYJEHTOB (Ha YpOBHE
y4eOHBIX JICHCTBUI)

XapakTeprucTHKa OCHOBHBIX BUIOB
JEATEIIbHOCTH

Baxxneiinie
XUMHUYECKUE ITOHITHS

YMeHue 1aBath ONpeesieHue U ONIEpUpPOBaTh CIAEAYIOLIMMHU
XUMHUYECKHUMHU MOHATUSAMU: BELIECTBO, XUMUUYECKHH JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENIbHbIE aTOMHAsI U MOJIEKYJISIPHAs MacChl, MOH
,AJUIOTPOIINS, U30TOIbI, XUMUYECKas CBA3b,
AJIEKTPOOTPULIATEIBHOCTD, BAJIEGHTHOCTb, CTEIIEHb OKHUCIIEHMSI, MOJIb,
MOJISIpHAs Macca, MOJIIPHBIN 00beM ra3000pa3HbIX BELECTB,
BELIECTBA MOJIEKYJIIPHOI'O U HEMOJIEKYJIIPHOTO CTPOEHUS, paCTBOPHI,
AJIEKTPOJIUT U HEAIEKTPOJIUT, FJIEKTPOIUTHYECKAs JUCCOLMALINS,
OKHUCJIUTEb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIECHUE,
TeIUI0BOM (P PEKT peakuu, CKOpOCTh XUMUUYECKON peakLuy,
KaTajau3, XMMUYECKOE PABHOBECHE, YIIIEPOIHBIN CKEJIET,
(GyHKLIMOHAIbHAS IPYIIA, U30MEpPUsi, TOMOJIOTUS

OCHOBHBIE 3aKOHBI
XUMUU

®opMyIMpoBaHUE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB U
MIOCTOSIHCTBA COCTAaBa BELIECTB.

YcranoBka HquHHHO'CHCHCTBCHHOﬁ CBsA3U MCXKY COACPKAHUCM
ATHX 3aKOHOB M HAIMCAHUEM XUMUYECKUX (POPMYI U ypaBHEHUH.
YcraHoBKa 3BONIOLIMOHHON CYIIIHOCTH MEHIEIEEBCKON U
COBpPEMEHHOM (POpMYIHPOBOK Neproandeckoro 3akona Jl. M.
Menpneneesa.

OO0bsicHeHHe (PU3MUECKOTO CMBICIIAa CHMBOJIMKH MEPUOINYECKOM
Ta0nuIel XuMudeckux aeMenToB [l. Y. MenneneeBa (HomepoB 37e
MEHTa, IepHoJia, TPYIIbl) U YCTAHOBKA MPUYHMHHO-CIIEICTBEHHOM
CBA3U MCIKAY CTPOCHUCM aTOMa U 3aKOHOMCPHOCTAMU U3MCHCHUA
CBOICTB 3JIEMEHTOB U 00Pa30BaHHBIX UMHU BEIIECTB B MEPHOJaX U
rpynmnax.

XapakTepucTUKa AIEMEHTOB MaJlbIX U OOJBIINX MEPUOIOB IO UX
nostoxkeHuto B Ilepnognueckont cucreme JI. . MenneneeBa

OcHoBHBIE TEOPHUH
XHUMHHU

YcTaHOBKa 3aBUCUMOCTH CBOMCTB XUMUYECKHUX BEIIECTB OT CTPOCHUS
aTOMOB 00Pa3yIONIUX UX XUMUYECKUX IJIEMEHTOB.

XapakTepruCcTHKA BaXKHEUILNX TUIIOB XUMUYECKUX CBA3EH U
OTHOCHTEIBHOCTH 3TOM TUIIOJIOTHH.

OOBbsCHEHNE 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M
CTPOEHUS KPUCTAIUTMYECKUX PEIIETOK.

DopMyIIMPOBKA OCHOBHBIX ITOJIOKEHUN TEOPUH IIEKTPOIUTHUECKOU
JIACCOLIMAIMY U XapaKTEPUCTUKA B CBETE 3TOW TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUM.

@opMyIHPOBKA OCHOBHBIX MOJOKEHUN TEOPUU XUMUYECKOTO
CTPOEHUS OPraHUYECKUX COCIMHEHNUN U XapaKTEPUCTUKA B CBETE
ATON TEOPUHU CBOKMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCTMHEHUI

Bakueiiue Bemecrsa
Y MaTepHUalIbl

XapakTepHucTUKa COCTaBa, CTPOEHUS, CBOWCTB, IIOJyUYEHUS U
npuMeHeHus BaxkHeimux metauioB (IA u I A rpymnm, antoMunus,
JKee3a, U UX COEIMHEHUM.

XapakTepHucTuKa cOCTaBa, CTpPOEHUS, CBOWCTB, TIOJyUEHUS U
npuMeHeHus BaxkHenmx HemetamuioB (VI A, VIIA, VIA rpynm, a
Takoke azora u pocdopa, yriepoma u KpeMHUS, BOJOPOIA) H UX
COCIMHECHU.

XapakTepHuCcTUKa COCTaBa, CTPOEHUS, CBOWCTB, OJyUEHUS 1
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Coneprxanne 00yueHus
CTYZICHTOB (Ha ypOBHE
y4eOHBIX JICHCTBU)

XapaKkTepUCTUKA OCHOBHBIX BUJIOB
NeATEIbHOCTH

NPUMEHEHHS Ba)KHEUIINX KJIACCOB YIIJIEBOIOPOIOB (AJIKAHOB,
[UKJIOAIKAHOB, AJIKCHOB, aJIKWHOB, apEHOB) M UX HauboJee
3HAYMMBIX B HAPOJHOXO3AHCTBEHHOM IIJIAaHE TIPECTaBUTEIICH.
AHaJIOTUYHASL XapaKTEPUCTUKA BAKHEUIIINX MPEICTABUTEICH APYTHX
KJIACCOB OPraHMYECKUX COCAMHEHUI: MEeTaHOJIa U 3TaHOJIa,

CJIOKHBIX 3(HUPOB, )KUPOB, MBLI, AITbACTHIOB ((hOpPMabIETUIOB U
areTaibIeruaa), KeTOHOB (alleTOHa), KapOOHOBBIX KUCIOT (YKCYCHOM
KHCJIOThI, MOHOCaXapu 0B (TJIFOKO3BI), AUCAXapUIOB (Caxapo3sbl),
NoJIcaxapuaoB (KpaxMaia U IeJUII0NI03bl),aHIInHA, aMUHOKHCIIOT,
O€JIKOB, UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH, KAYIYKOB,
IacTMace

XUMHUYECKUH A3BIK U
CHMBOJIHKA

Hcnonk3oBanue B yueOHOM U MPOoecCUOHANBHOMN 1eATeIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3BaHue n3y4eHHBIX BELIECTB 110 TPUBUATBHOU WU
MEXIYHAPOAHOU HOMEHKIIATYPE U OTPAKEHHUE COCTaBa ITUX
COEIMHEHUH C MOMOIIBI0 XUMHUECKUX (POPMYIL.

OTpakeHre XUMHYECKUX MPOIECCOB C MOMOIIBIO0 YpaBHEHUN
XUMUYECKUX PeaKui

XUMUYECKUE PEAKIIUU

OOBsicHEeHHE CYIIHOCTH XMMUYECKUX TnporeccoB. Kiaccuduxamms
XMMUYECKHUX PeaKIHii 10 pa3InyHbIM IIPU3HAKAM: YUCIY U COCTaBY
MIPOJYKTOB U PEareHTOB, TEIIOBOMY 3P eKTy, HaNpaBlieHU!o, (ase,
HAJIMYMIO KaTaIn3aTopa, N3MEHEHHIO CTEIIEHEN OKHUCIICHUs
AIIEMEHTOB, 00pa3yIOIINX BEIIECTBA.

YcTaHOBKa MPU3HAKOB OOLIETO U Pa3IMYHOrO B THIIOJIOTUHU PeaKIuii
JUISl HEOPraHUYECKOM ¥ OPraHUYECKON XUMHUH.

Knaccugukarus BemecTs U NpoLeccoB ¢ TOYKH 3pEHUS] OKUCICHUS -
BocCcTaHOBJIEHMsI. COCTaBICHUE YPaBHEHUN PEAKIUI C TIOMOILBIO
METO/a AJIEKTPOHHOI0 OajaHca.

OO0ObsicCHEHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakiuu u
MOJIOKEHHSI XMMUYECKOT'0 PAaBHOBECHS OT Pa3IMUHBIX (PaKTOPOB

XUMUYECKU I BrInosHeHNE XMMAYECKOTO SKCIIEPUMEHTA B ITIOJTHOM COOTBETCTBHUU C
DKCIIEPUMEHT npaBUJIaMU OE30MTACHOCTH.
Habmroienue, gukcaus 1 onucaHue pe3ysibTaToB POBEIEHHOTO
JKCIIEPUMEHTA
Xumuyeckas [IpoBeneHnE CaMOCTOATENHHOTO MTOMCKA XUMHUYECKON HH(MOpPMAITUH C
uH(popMaInus MCIOJIb30BaHUEM PA3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX

W3/IaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).
Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTHH JIs1 00paboTKH U
nepeaaund XuMU4YecKor nHGOpMAIUY U €€ TIPEICTABIICHUS B
pa3INyuHbIX (hopMax

PacueTts! 110
XUMHUYECKUM (popmyrnam
Y YpaBHEHUSIM

YcTraHOBKa 3aBUCUMOCTH MEKy KAUYECTBEHHON U KOJIMYECTBEHHOU
CTOPOHAMM XMMUYECKHX 0OBEKTOB U MPOIIECCOB.

Pemenne pacueTHbIX 3a7a4 IO XUMUYECKUM (popMynam u
YPaBHEHUSM

[TpoduisHoe 1
npohecCuoHaNbHO
3HAYMMOE COJIep)KaHue

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

Onpenenenne BO3MOKHOCTEN MPOTEKaHUSI XUMUYECKHX
IIPEBPAILECHHI B PA3JIMYHBIX YCIOBUAX.

CobmtoieHre npaBuil SKOJIOTHYECKH IPAMOTHOTO MOBE/ICHUS B
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Coneprxanne 00yueHus
CTYZICHTOB (Ha ypOBHE
y4eOHBIX JICHCTBU)

XapaKkTepUCTUKA OCHOBHBIX BUJIOB
NeATEIbHOCTH

OKpYKarollen cpere.

OneHka BIUSHUS XMMUYECKOT'0 3arpsi3HEHHS OKPY’KaroLIel cpeibl Ha
OpTraHu3M 4YCJIOBCKA U APYTHUC KUBBIC OPraHU3MBbI.

CobmroneHue npaBuil 6€301aCHOTO 0OpalleHHs! ¢ TOPIOYUMH U
TOKCHYHBIMH BEILIECTBAMH, JIAOOPATOPHBIM 00OPYIOBAHUEM.
IToaroToBka pacTBOpPOB 3aJaHHOM KOHLIEHTPALMK B ObITY U Ha
IIPOU3BO/JICTBE.

Kpurnueckas olieHKka JOCTOBEPHOCTH XUMUYECKOH HH(DOpMAIHH,
ITOCTYIAIOIIEH U3 Pa3HbIX HCTOYHUKOB
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7. WudopManuoHHbIe HCTOYHUKH

OCHOBHBIE HCTOYHUKH:

. Xumus: ydeOHUK misi cpenHero mnpodeccnonanbHoro obpazomanusi/ HO. A. JleGenes,
I'. H. ®anees, A. M. T'onyGes, B. H. Illamosaur; 9 (e)i | oO0men penaknuei

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

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

I[OHOHHI/ITeJIBHBIe HUCTOYHUKMU:

. Kamumuckuii, B. A. Opranudeckas xumuss B 2 4. Yacte 1: ydeOHUK ISl CPEIHETO

npodeccuonanibHOro obpaszoBanmsi / B. A. Kamunckuit. — 2-¢ u3n., ucnp. W JOIM. —
MockBa:  MzpmareasctBo  FOpaiit, 2020.— 287 c.—  (IIpodeccuonanbHoe
obpaszoBanme). —  ISBN 978-5-534-02909-3. —  Tekcrt:  2neKTpoHHBIH  //

O6paszoBarenpHas miatdopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/453151
Kamunckwuii, B. A. Oprannueckas xumusg B 2 4. Yactp 2: y4eOHUK IJi1 CpPEAHETO

npodeccuonaibHoro odpaszoBanmsi / B. A. Kamunckuii. — 2-¢ u3a., WCOp. W JOIL —
MockBa:  MsmarensctBo  FOpaiit, 2020.— 31l4c.—  (IIpodeccuonanbuoe
oOpaszopanmue). —  ISBN 978-5-534-02912-3. —  TekcT:  3JCKTPOHHBIA  //

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

W. B. daitnakoBa. —  MockBa:  UznmarensctBo  FOpaiit, 2021.—  414c.—
(ITpodeccuonanpHoe  oOpazoBanue). —  ISBN 978-5-534-03577-3. —  Tekcr:
anekTpoHHbld //  OOpazoBatenbHas minatdopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/477871

Wnrepuer-pecypcest (U-P):

OnekTpoHHas OndIMoTEeYHas cucreMa «Znaniumy: cait. — URL: https://znanium.com/ . —
TekeT: 2neKTPOHHBIN.
OnekTpoHHO-00pa3zoBarenpHas miatgpopma «tOpaiit»: caiit. — URL: https://urait.ru/. —
TekeT: 2neKTPOHHBIN.
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