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1. HACHOPT PABOYEM IMPOI'PAMMbBI YYEFHOM JUCIIUTLINHBI
B 05 Xumust

1.1. O6aacTh NpUMeHEeHHUsI MPOTrPaMMbI

[IporpamMma y4eOHON IUCHUIUIMHBI SIBISIETCS 4YacThl0  NPOrPaMMBbI  TOJITOTOBKHU
KBAJTM(HUIIMPOBAHHBIX Pa0OYMX, CIyKalMX u pa3padorana B coorBercTBUU ¢ PI'OC cpennero
obmero oOpa3zoBanust (yrBepxkaeHHOro IIpukazom MuHucTepcTBa 00pa3oBaHUs W HAYKHU
Poccutickoit ®eneparuu ot 17 mas 2012 r. Ne 413) u npenHa3zHadeHa Il IOJIYYCHHS CPETHETO
o0rmiero oOpa3oBaHus CTyJJeHTaMHU Ha 0a3e OCHOBHOTO 0011ero o0pa3oBaHus Mo npodeccu.

[Iporpamma y4eOHON AHMCIUIUIMHBI pa3pabdOTaHa B COOTBETCTBHU C TEXHUYECKUM
npodunemM mpoPecCHOHATBEHOTO 00pa30BAHMS.

1.2. ean y4eOHOM TUCHUIINHBI:

Coneprkanue nporpaMMbl « XMMHUs» HAIIPAaBICHO HA JOCTH)KEHUE CIEIYIOLUX MeJIeH:

¢dbopmupoBaHrEe y 00YYaIOIUXCS YMEHUSI OIICHUBATh 3HAYMMOCTh XMMHYECKOTO 3HAHUS
JUIS KaXJ10T0 YeJIOBEKa;

(dbopmupoBaHrEe y 00y4YaIOMIUXCS IETOCTHOTO MPEACTABICHUS O MHUPE U POJH XUMHUH B
CO3JIaHUM COBPEMEHHOH €CTEeCTBEHHO-HAyYHON KapTUHBI MHPa;

YMEHUsSI O0BSCHITH OOBEKTHI M MPOIECCHl OKPYKAIOMIEH AeHCTBUTENLHOCTH: TIPUPOIHOM,
COLMAJIBHOM, KyJIbTYPHOH, TEXHUYECKOH CpeJibl, - UCIOJb3Ys I ATOI0 XUMHUECKUE 3HAHUS;

pa3BuUTHE y OOyUaIOLMXCsl YMEHUH pa3inuyaTh (haKkThl U OLIEHKU, CPABHUBATH OLIEHOYHbIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHSIMU OLICHOK U CBSI3b KPUTEPHUEB C ONPEAEICHHOMN cucTeMoi
[EHHOCTEH, (OPMYIMPOBaTh 1 00OCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

npuoOpereHne OOy4YalOUIMMHUCSA OIBITa Pa3HOOOPA3HOM JEsITENbHOCTH, IMO3HAHUS U
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAJIbHOE 3HAUYEHUE IS Pa3InYHBIX
BUJIOB JIESATEIBHOCTH (HABBIKOB peEIIEHHUs NpoOjeM, MPUHATUS PELIeHUH, NOUCKa, aHalu3a U
00paboTku nH(YOPMAIH, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHHI, COTPYIHHYECTBA,
6e3011acHOro 0OpalleHus ¢ BEIIeCTBaMH B TOBCEJHEBHOM JKU3HU).

1.3. O6mas xapakTepucTHKa y4eOHOH JUCHUIIMHBI

B nmporpamMmy BKIIIOUEHO cojzepikaHUE, HAMpaBlIEeHHOE Ha (OPMHUPOBAHUE y CTYACHTOB
KOMITETEHIINH, HE0OX0MMMEBIX 11 KauecTBeHHoro ocsoeHusa IITIKPC CIIO na 6a3e 0CHOBHOI'O
o0uiero o0pa3oBaHusl ¢ MOJYYEHUEM CPEIHEro O0IIero 00pa3oBaHusl; MPOrPaMMBbl MOATOTOBKU
KBaJTM(UIIMPOBAHHBIX PAa0OUUX, CIYKAIIUX, TPOrpaMMbl TOJTOTOBKU CHEIMATUCTOB CPETHETO
3eHa [IIIKPC CIIO. Ilporpamma yuyeOHONH IUCHMIUIUHBI «XUMHS» SBISETCS OCHOBOW IS
pa3paboTku pabouux TMporpaMM, B KOTOPBIX MpodecCHOHANbHBIE 00pa3oBaTeNbHBIC
OpraHu3aIy, peaTn3yrolme o0pa3oBaTeIbHYI0 TPOrpaMMy CPEIHEro o0IIero o0pa3oBaHus B
npenenax ocBoenus [IIIKPC CIIO na 06a3e ocHOBHOro o0Imiero oOpa3oBaHUS, YTOYHSIOT
co/iepaHue Y4yeOHOro Marepuaia, IIOCIeIOBAaTeIbHOCTh €ro HM3YYeHHs, pachpeneieHue
yueOHBIX 4acoB, TEMAaTUKy pedepaToB, BUABl CAMOCTOATEIBHBIX Pa0OT, YUUTHIBAS crienu(uxy
MporpamMM MOJTOTOBKH KBaTU(DUIIMPOBAHHBIX PAOOUYUX, CIYXKAIIUX U CHEIUATUCTOB CPEIHETO
3B€Ha, OcBamBaeMol mpodeccuu WM chenuanbHOCcTU. [IporpamMma MOXKET HCHOIB30BaTHCSA
IpYrUMU  TIPOPECCHOHAIBHBIMU ~ OOpa30BaTEbHBIMH  OPTaHHU3ALMAMH,  PEATHIYIOITUMU
o0pa3oBaTeNbHYI0 IPOrpaMMy cpefHero oOmiero odpasoBanus B mpenenax ocBoeHus OITOIT
CIIO na 6a3e ocaoBHOro 0611eT0 0OpazoBanus [ITIKPC CIIO.

XuMus - 3TO HayKa O BEUIECTBAX, UX COCTABE U CTPOEHUH, CBOMCTBAX U MPEBPALICHUSX,
3HAYCHUH XWMHYECKUX BEIIECTB, MAaTEPHAJIOB M MPOIECCOB B MPAKTHUYECKOW IESITEIBHOCTH
yenoBeka. Conepikanue 001e00pa3oBaTeNbHON yUeOHOM MUCHUILUIMHBI «XUMUS» HaMpaBiIeHO
Ha YCBOCHHE OOYyYaIOIMMHKCS OCHOBHBIX TIOHSTHH, 3aKOHOB M TEOPHH XWMHH, OBIIQJCHUE
YMEHHSIMH ~ HAOMIOJaTh XUMHUYECKHE SBJICHHS, TPOBOJUTh XUMHUYECKHH DKCIEPUMEHT,
MPOU3BOJUTH PacUYeThl HA OCHOBE XMMHYECKUX (POPMYJI BEIIECTB M ypaBHEHUN XUMHUUYECKHUX
peakiuii. B mpormecce u3yueHus XUMHUHU y OOYYAIOIIMXCS Pa3BHBAIOTCS IO3HABATEIbHBIC
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WHTEPECHl U UHTEIUIEKTYyalbHbIE CIIOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSITEIHHOM TPHOOPETEHUS
3HaHUW 10 XHUMHHM B COOTBETCTBUM C BO3HUKAIOIMIMMU JKU3HEHHBIMH IpobiieMamy,
BOCIIUTBIBAETCSI OEPEXHOE OTHOIICHUS K TPUPOJE, MOHMMAHUE 3J0pPOBOr0 00pasza KHU3HH,
HEO0OXOIMMOCTHU MPEYNPEKACHUS IBICHUN, HAHOCSIINUX BpeJl 3I0POBBIO U OKPYXKAIOIIEH cpelie.
OHU OCBaWBAIOT MPHUEMBbI TPAMOTHOTO, 0E30MACHOTO WCIIONB30BAHMS XUMUYECKUX BEIISCTB U
MaTepuasoB, NPUMEHSAEMbIX B OBITY, CEIbCKOM XO3SHCTBE M Ha mpousBojcTBe. [lpu
CTPYKTYpPUPOBAaHHH  COJACpKAHHSI ~ OOIIe0Opa3oBaTeNbHONW  y4eOHOW  TUCHUIUIMHBI ISt
npodeccuoHaNbHBIX ~ 00pa30BaTENbHBIX OpraHM3allMi, pPeaJu3ylIIUX 00pa30oBaTENbHYIO
nporpaMMmy cpegHero oomiero oOpasoBanust B mpenenax ocoeHust OITOII CIIO na 6aze
OCHOBHOTO 00I11eT0 00pa30BaHus, yYUTHIBAJIACh OOBEKTUBHAS PEAIbHOCTh — HEOOJIBIION 00beM
9acoB, OTHYIICHHBIX HA U3yYEHUE XUMHH U CTPEMIICHUE MaKCHMAaJIbHO COOTBETCTBOBATH UICSIM
pa3BuBaroiiero ooyuenus. [IoaToMmy TeopeTnyeckue BOMPOCh MAaKCUMaIbHO CMEIICHBI K HaYally
W3YYCHUS JUCIUILUINHBI, C TEM, YTOOBI MOCIEAYIOMHA (aKTUYECKUN MaTeprall paccMaTpUBAaJICs
HAa OCHOBE H3YYEHHBIX Teopui. Peanmzamnus AeIyKTHUBHOTO MOAXOAAa K HM3YUYEHUIO XUMUU
CIIOCOOCTBYET PA3BUTHUIO TaKHX JIOTMYECKUX OIEpaIluii MBINUICHUS, KaK aHajdu3 M CUHTES3,
0000111eHIE ¥ KOHKPETU3allks, CPaBHEHHE U aHAJIOTHS, CUCTeMaTH3allus U KilacCU(pUKalus u ap.
W3ydyeHne XuUMHH B TPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3ANUAX, PEATH3YIOIINX
o0pa3oBaTeNbHyI0 IPOrpaMMy cpefHero oomero odpasoBanusi B mpenenax ocBoeHus OITOIT
CIIO na 6a3e ocHOBHOro 00mIero 0Opa3oBaHUS, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npoduns npodeccHoHanbHOrO 00pa3oBaHHs. OJTO BBIPAXKAETCS B COJEPKaHUU OOy4YEHUS,
KOJIMYECTBE YacOB, BBIACISAEMBIX HAa HM3yYCHHE OTICIBHBIX TEM IPOrPaMMbl, TIIYOHMHE WX
OCBOEHUS 00yJarOIUMUCS, 00BEME U XapaKTepe MPAKTUUYECKUX 3aHATUN, BUAAX BHEAYIUTOPHOM
CaMOCTOSTEIILHOM paboThl cTyneHToB. [Ipu ocBoenuu npodeccuii CI10 u crienmanbrocTeit CI1O
€CTECTBEHHO-HAYYHOT0 Mpodmis MNpoPecCHOHANBHOTO 00pa3oBaHUs XHMHs H3ydaeTcs Ha
6azoBom ypoBHe PI'OC cpemuero odmiero obpasoBanus, npu ocBoeHuu npodeccuii CIIO u
cneruanbHocteit CIIO texnuueckoro mpoduins mnpodheccCHoHaTbHOrO 00pa3oBaHUsA XUMHS
u3ydaercss Oojee yrIyOJieHHO Kak mnpoduibHas ydeOHas aucuuiuimHa. [Ipw  ocBoeHUUM
npodeccuit  CIIO wu cneumanpHocTedt CIIO  conmManbHO-3KOHOMHYECKOTO  MPOQUIIA,
cnenuanpbHoctel CIIO rymanutapHoro npoQuisi paccMaTpUBAaeTCsl XUMUYECKUN KOMIIOHEHT
€CTeCTBEHHO-HAyYHOr0 OOpa3oBaHMsl B TMpeaenax M3ydyeHus y4eOHOM  AMCUUILIIMHBI
«EcrtectBo3nanue» mpeametrHoir obmactu «EctectBennnle Hayku» DI'OC cpemnero oOiero
oOpa3zoBanus. Crienuduka U3ydeHus] XUMHUU TPU OBJIAJICHUH MPOGECCUSIMHU U CIEIUATBHOCTSIMH
TEXHUUYECKOTo TMpoduisi OTpakeHa B Kaxaod Teme pasnena «CoaepkaHue yueOHOU
TUCIUIUIMHBY B pyOpuke «lIpodunpHpie u mpodeccHOHANBbHO 3HAYHUMBIE O3JIEMEHTHI
COJICPKaHUsS». ITOT KOMIIOHEHT PEaTu3yeTcs NP HHIUBUIYATHHOW CaMOCTOSATEIBHONW padoTe
oOydaromuxcsi (HamucaHuu pedeparoB, MOJATOTOBKE COOOIICHMI, 3alllUTe MPOEKTOB), B
nporecce y4eOHOW  JESATETBHOCTH TOJA  PYKOBOJICTBOM MperojaBaTes (BBIIOJIHEHUU
XUMHYECKOTO DJKCIepUMEHTa - JabOpaTOPHBIX OMBITOB U MPAKTUYECKUX padoT, pelIeHuu
MIPAKTUKOOPUCHTHPOBAHHBIX PACUETHBIX 3a7ad W T.1.). B comepkaHuu y4eOHOH MUCITUTUTHHBI
JUISL €CTECTBEHHO-HAy4YHOTo mpoduiis mnpodeccruoHalbHO 3HAYUMBIA KOMIIOHEHT HE BBIJICNICH,
Tak KaK BCE €ro CcoJepKaHue SBISICTCS NPOPUIHLHO OPUCHTHPOBAHHBIM UM HOCHT
npodeccHoHaNbHO 3HAYUMBIN XapakTep. B mporiecce n3yueHuss XUMHUU TEOPETHUECKHUE CBEICHUS
JIOTIOJTHSIFOTCSI JICMOHCTPAITUSIMHU, JIA0OPATOPHBIMU OTBITAMU M TPAKTUYECKUMHU 3aHSTHSIMHU.
3HAYUTENBHOE MECTO OTBOAUTCA XUMHUYECKOMY SKcrepuMeHTy. OH OTKPBIBa€T BO3MOXKHOCTH
dbopMUPOBaTh y O0OYYAIOIINUXCS CICNHAIbHBIC MPEAMETHBIC YMEHHUS: padOTaTh C BEHIECTBAMH,
BBITIOJHATH MPOCTHIE XUMUYECKUE OIBITHI, YIUTh 0€30MaCHOMY M JKOJOTHYECKH TPAaMOTHOMY
0o0OpamIeHnto C BEIIECTBAMH, MaTepUaliaMd W TPOIecCaMd B OBITY W Ha mpowm3BoicTBe. Jlis
OpraHHW3alliy  BHEAyJIUTOPHOM  CaMOCTOSITENFHOM palbOTHl  CTYAEHTOB, OBJAJCBAIOIINX
npodeccusimu  CIIO u cnenmanpHOCTAMH CIIO TEXHHYECKOTO W €CTECTBEHHO-HAYYHOTO
npoduneit mpodeccnoHaTEHOTO 00pa30BaHUs, MPEICTaBICH MPUMEPHBINA TMepedeHb pedepaTon
(Tox1aJI0B), MHIAMBUAYAIBHBIX MPOEKTOB. B mporiecce M3ydeHHs XUMUH BaKHO (POPMHpPOBATH
WH(OPMAIIMOHHYIO ~ KOMIIETEHTHOCTh  oOydaromuxcs.  [loaToMy  mpu  opraHU3anuu
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CaMOCTOSITeNIbHOW paboThl HEOOXOIUMO aKIEHTHPOBATH BHUMAHHE OOYYaAIOLIMXCS Ha TOUCKE
uH(popmanuu B cpeAcTBaX maccMmenuna, VMHTepHeTe, ydueOHON M CHEIUAIbHOW JUTEpaType ¢
COOTBETCTBYIOLIMM  O(GOpPMIICHMEM M  MpPEACTaBICHHEM  pe3ylbTaToB.  M3ydeHue
o0ureo0pa3oBareabHON Y4eOHOM JUCIMILTUHBI «XUMUS» 3aBEPIIACTCS MOJBEACHUEM HTOTOB B
dbopme nuddepeHIUPOBAHHOTO 3a4eTa WM dK3aMeHa B paMKaxX MPOMEXKYTOUYHOUW aTTeCTaIllH
crynentoB B mporecce ocBoeHus: OIIOIT CIIO ¢ moixyueHueM cpeaHero olmiero oopasoBaHuUs
[TITKPC.

1.4.Pe3yabTaThl 0CBOCHHS Y4eOHON AUCHHUIINHBI:

OcBoeHue conep:kaHus y4yeOHOW AMCUUIUIMHBI «XHUMHUSA», 00€CIeUMBACT TOCTHKECHUE
CTYJEHTaMH CJIENYIOUINX PE3YJIbTaTOB:

JINYHOCTHBIX®

- UYyBCTBO TOPJOCTM M YB&XKEHUS K HCTOPUM U JOCTHUIKEHMUSIM OTEYECTBEHHOMN
XUMHUYECKON HAyKH; XMMUYECKU IPaMOTHOE MOBeIeHHE B MPO(ecCHOHAIbHOMN 1eITeIbHOCTH U B
OBITY IIpU OOpAIIEHUH ¢ XMMUYECKUMH BEIIECTBAMHU, MaTEPUATIaAMHU M MIPOLIECCAMHU;

-TOTOBHOCTH K MPOJOJKEHUIO0 00pa30BaHMsI U TOBBIIICHUS KBaJIM(QUKAUN B U30paHHON
po(heCcCHOHANIBHOM JESITETbHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIM XMMHUYECKHUX KOMIIETEHIUI
B ATOM;

-YMEHHUE HCIOIb30BaTh JOCTUKEHUS COBPEMEHHOW XMMHMUYECKON HAYKW U XMMHUYECKUX
TEXHOJIOTHI JUIsl TOBBIIIEHUS COOCTBEHHOT'O HWHTEIJIEKTYyaJbHOTO pPa3BUTHS B BBIOpAHHOM
poeCCHOHAIBHON e TEIHHOCTH;

MeTanpeaMeTHbIX®

-MCIIOJIb30BAaHUE PAa3IMYHBIX BUAOB IIO3HABATEJIbHOM JEATEJIBHOCTH U OCHOBHBIX
MHTEJJICKTYadbHBIX Olepanuid (MOCTAaHOBKH 3anayd, (OpMYJIHUpPOBAHMS THUIOTE3, aHAIUW3a U
CHHTE3a, CpaBHEHHUS, OOOOIICHWS, CHUCTEMATH3alll{, BBIIBJICHUS MPUYUHHO-CIIEICTBEHHBIX
CBsI3€, MOMCKa aHaIoroB, (pOPMYIHPOBAHUS BHIBOJIOB) JJISl PEIIEHHUs MMOCTABICHHON 3ajaud,
IPUMEHEHUE OCHOBHBIX METOJOB IO3HAHHUS (HAONIOAEHHUS, HAYYHOIO OHKCIEPUMEHTA) JUIs
W3YYEHHUS DPA3IUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U IPOIIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIMMOCTh CTAJIKMBATHCS B MPOPECCHOHAIBHOM cdepe;

-HCIIOJIb30BaHUE PA3JIMYHBIX HUCTOYHUKOB JJISl TMOJYYEHHUS XUMHUYECKOW HH(OpMAaINU,
YMEHHME OLEHUTh €€ JOCTOBEPHOCTh JJsi JOCTHIKEHHS XOpOLIMX pe3yJlbTaToB B
npodeccuoHaIbHOM chepe;

npeAMeTHBIX®

-c(hopMUPOBAHHOCTH MPEACTABICHUN O MECTe XMMUU B COBPEMEHHON Hay4YHOMKapTHHE
MUpa; MTOHUMAaHHUE POJIM XUMHUH B (POPMUPOBAHUM KPYyro3opa U (yHKIHNOHAIBHON IPaMOTHOCTH
YeJI0BEKa JJIS PeIIeHUs MPAaKTUUECKUX 3a/1a4;

-BJIaJICHUE OCHOBOIMOJAralolMMU XUMHUYECKUMHU TOHATUSIMHU, TEOPHUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE IT0JIb30BAHNE XUMHUUECKON TEPMUHOJIOTUEN I CUMBOJIMKOM;

-BJIaJICHUE OCHOBHBIMH METOJAMU HAy4YHOTO ITO3HAHUS, HCIOJIb3YEMbIMH B XUMHHU:
HaOJr0IeHNuEeM, OMUCAHHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEeHHEe 00paldaThiBaTh, OOBSICHAThH
pe3yNbTaThl IPOBEJACHHBIX OMBITOB M JENaTh BBIBOJbBI; TOTOBHOCTh M CHOCOOHOCTh MPUMEHSTH
METO/bI MO3HAHMSI ITPU PELICHUN PAKTUUYECKUX 3a]1a4;

-c)OPMHUPOBAHHOCTb YMEHMSI J1aBaTh KOJIMYECTBEHHBIE OLIEHKH U MPOU3BOJUTH PAaCUEThI
0 XMMUYECKUM (hOpMysIaM U YpaBHEHUSM;

-BlIaJIcHUE TIpaBUJIaMU TEXHMKM O€30MacHOCTH MPU HCIOJIB30BAHUU XUMHUYECKHX
BELIECTB;

-cOPMHUPOBAHHOCTh  COOCTBEHHOW TMO3HWIIMM IO OTHONMICHHIO K XUMHUYECKOMH
UHpOpMaIINH, TTOJIy4aeMON U3 pa3HBIX HCTOYHHUKOB.

JINYHOCTHBIX Pe3yJIbTATOB MPOrPAMMbl BOCIIMTAHUS M COLMAIM3ALMU:

JIP 7 OcozHaroumii NPHOPUTETHYIO LEHHOCTh JIMYHOCTU 4YEJIOBEeKa; YBa)KalOIIUN
COOCTBEHHYIO U UYKYI0 YHUKAJIBHOCTb B Pa3IMYHBIX CHUTyalUsiX, BO Bcex (opMax U BHAAX
JESATEIBHOCTH.



JIP 9 Cobmromaromuii 1 npornarasaupyoufi npasuia 370poBoro u 6ezonacHoro odbpasza
KM3HM, CIIOPTa; MNPEAyNPEeXJAOIUN MO0 IPEoa0JIEBAIONIMNA 3aBUCUMOCTH OT aJKOToJs,
Tabaka, NMCUXOAKTHBHBIX BEIIECTB, a3apTHBIX UTp M T.n. COXpaHSIOUIMHA TCHUXOJIOTUYECKYIO
YCTOMUMBOCTb B CUTYaTUBHO-CIIOKHBIX WJIM CTPEMUTEIBHO MEHSIOLIUXCS CUTYalUi.

JIP 18 CrnocoOHBIIi K TPUMEHEHHUIO WHCTPYMEHTOB M METOJIOB OEpesKIMBOTO
IPOM3BOJICTBA

1.5. MecTo yueOHOM TMCUMILUIMHBI B Y4eOHOM ILIaHe:

Y4eOHasi MUCHUIUIMHA BXOAWT B MPOQMIBHBIC IUCIHUILTUHBI OOIIE00pa30BaTEIBHOTO
nukia [IIIKPC u u3ydaercs Ha mpoTsbkeHuH 1-2 Kypca. B KOHIIE CeMECTpOB MPOBOISATCS
KOHTpPOJIbHBIE pa0oThl. B KoHIlE 4 cemecTpa IMpOMEXYTOUHAsi aTTecTanus B (OpMe UTOTOBOU
KOHTPOJIbHOM paboTHI.

1.6.PexomenyeMoe KOJUYECTBO YAaCOB HAa OCBOeHHEe  NPOrpamMMbl y4eOHOM
AUCHUTLIMHBI:

MakcuMasbHas yueOHas Harpy3ka 175 gac, B TOM yuce:

o0si3aTenpHas ayIMTOpHAs yueOHas Harpy3ku cryaenrta 114 vac.;

camocTosTeNnpHas padoTa ctyneHTa 61 yac.



2.CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIUATLIIMHBI

2.1. O0beM yueOHOI JMCHMIJIMHBI M BUABI Y4e0HOH padoThI

Bup yuedHoii padoTbl Oobvem
uacos
MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 175
O0s13aTes1bHAs Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 114
B TOM YHUCJIE!
nabopaTopHble pabOThI 14
IPAaKTUYECKHE 3aHATHS 4
KOHTPOJIbHBIE pabOTHI 4
CamocrosiTesibHas paboTa o0yuyaronierocst (Bcero) 61

B TOM YHCJIE: BHEAYAUTOPHASI —IPUMEPHBIC TEMbI HanucaHus pedepaToB, COCTABICHUS
Mpe3eHTalnM:

buortexnonorus u renHas nmxeHepust — texHojoruu XXI Bexa.

HanortexHosorus kak pruOpUTETHOE HAIIPABJICHUE PA3BUTHS HAYKU U IPOU3BOJACTBa B Poccuiickoit
®denepanuu.

CoBpeMeHHBIE METOABI 00e33apaKMBAHMUS BOJIBL.

ANnoTpOIHs METaIOB.

Kuznb u nesrenvHocth .M. Mennaeneena.

«[lepuoamueckomy 3aKoHy Oyayiee He TPO3UT Pa3pyIIEHUEM. . .»

Cunte3 114-T0 3neMeHTa — TPHYM{} POCCHHCKUX (PU3HKOB-AACPIIHKOB.

N3otonsl Bogopoa.

Hcnonp3oBaHue paioaKTUBHBIX M30TOMOB B TEXHUYECKHUX IIEIIAX.

PenTrenoBckoe u3inydeHue 1 €ro UCIoJIb30BaHUE B TEXHUKE U METULIMHE.

[Ina3ma — 4eTBepTOE COCTOSHUE BEIIECTBA.

AmMop(HBIe BeliecTBa B MPUPOJIE, TEXHHUKE, OBITY.

OxpaHa OKpy>KaroLleil cpesibl 0T XMMUYECKOT0 3arpsA3HeHus. KonnuecTBeHHbIE Xa-paKTePUCTHKU
3arpsi3HEHUs OKPY’KaloLIei cpebl.

[IpumeHneHue TBepIOro U ra3o00pa3Horo okcuaa yriepona (IV).

3amuTa 030HOBOr0 SKpaHa OT XUMUYECKOI'O 3arps3HEHUsL.

I'pybonucniepcHBIE CHCTEMEBI, UX KIACCH(UKAINS U HCIONB30BaHHE B PO ECCHOHATBHOM
JIeSITeTLHOCTH.

Kocmernueckue renu.

[IpumeHnenue cycneH3uil ¥ SMYJIbCUN B CTPOUTETBCTBE.

MuHepaibl ¥ TOPHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

PacTBopsl Bokpyr Hac. THUIIBI pacTBOPOB.

Boga kak peareHT u cpena uid XMMHYECKOT0 IIpoliecca.

’Kuznb u nestensHOCTH C.AppeHuyca.

BKJIa}l OTCYCCTBCHHLIX YYCHBIX B Pa3BUTUC TCOPUHN SHCKTPOHHTquCKOﬁ JucCconualmu.
YcTpaHeHue KeCTKOCTH BObI Ha IPOMBIIIIEHHBIX MPEANPUATHIX.

CepHast KHCIOTa — «XJIe0 XUMUYECKOU TIPOMBIIIIICHHOCTI.

Hcnons3oBanue MUHCPAJIbHBIX KUCJIIOT Ha NPEANPUATUAX PA3JIUIHOTO l'[pO(bI/IJ'ISI.

OKcubl ¥ COJIM KaK CTPOUTENIbHbBIE MaTepHaIbl.

Hctopus rurmca.

[ToBapeHHast coJib KaKk XMMUYECKOE ChIPhE.

MHoOTroMMKUi KapOOHAT KaIBIUS: B IPUPOJIE, B IPOMBIIIICHHOCTH, B OBITY.

Peaxmu ropeHust Ha IPOU3BOJICTBE U B OBITY.

BupTtyanbsHOe MOIEeIMPOBaHNE XUMUYECKUX MPOIECCOB.

DJNEeKTPONIN3 PACTBOPOB AIEKTPOIUTOB.

DNEeKTPOoIN3 PaCILIaBOB AJIEKTPOJIUTOB.

[IpakTryeckoe MpUMEHEHHE AIISKTPOJIH3a: padUHUPOBAHNE, TATBBAHOILIACTHKA, TaJIbBAHOCTETHSI.
I/ICTOpI/IH TIOJIYYCHUS U IPOU3BOACTBA aJTIOMUHUAL.

DNEeKTPONUTHYECKOE MTOYICHUE U paMHUPOBAHUE MEIH.

JKuszsb 1 mesrenbHOCTS [7.J3B1.

Posib META/IIOB B MCTOPUU YEJIOBEYECKON LIMBUIM3alMU. IcTopus 0T€4eCTBEHHON YEpHOI




MeTaityprui. COBpeMEHHOE METaJUTypriuecKoe MPOrU3BOICTBO.

Uctopus oTeuecTBeHHOH LIBETHON METAJUTypruu. Pojb MeTaNsIoB U CIJIaBOB B HAYYHO-TEXHUUECKOM
mporpecce.

Koppo3us MeTainoB u cioco0bl 3alIUTHL OT KOPPO3HH.

WueptHbie wiin 61aropoaHbIe Ta3bl.

Posxparomme coytt — rajoreHsl.

Hcrtopwust mBeaCcKOM CIHYKH.

HcTopusi BOSHUKHOBEHHSI U pa3BUTHSL OPTaHUYECKON XUMUH.

Kuznub u nesrensHocTh A.M.ByTneposa.

Butanusm u ero kpax.

Posib oTeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUH U Pa3BUTUU MUPOBOM OpPraHMYECKOW XUMHUU.
CoBpeMeHHBIE TPEICTABICHIS O TEOPUH XUMUIECKOTO CTPOCHHSL.

DKOJIOTHYECKHE aCTIEKTHI HCIOIB30BAaHNS YTICBOAOPOTHOTO CHIPHSL.

DKOHOMHYECKHE aCIIEKThl MEXKIYHAPOJIHOTO COTPYIHIUUECTBA 110 MCIIOIB30BAHHUIO YTIIEBOJOPOIHOTO
CBIPBSL.

Hcropus oTKpbITHSI U pa3pabOTKHU ra30BBIX U HEPTIHBIX MECTOpOXKIeHHH B Poccutickoit denepanuu.
XuMUS YyrIeBOIOPOIHOTO CHIPhS U MOsI Oy ay1iast mpodeccus.

YTeBo10poIHOE TOILIMBO, €T0 BUIBI M Ha3HAYCHHE.

CuHTeTHYeCKHE KayIyKH: HCTOPHUS, MHOTOOOpa3ne U MePCIeKTHBEL.

PesnHOTEXHIYECKOE TTPOM3BOACTBO U €T0 POJh B HAYYHO-TEXHHIECKOM IIPOTpecce.

CBapouyHOe POHU3BOJCTBO U POIIb XUMHUH YIIIEBOJOPOJIOB B HEM.

HedTp 1 ee TpaHCHOPTHPOBKA KaK OCHOBA B3aMMOBBITOTHOTO MEXITYHAPOTHOTO COTPYAHHUIECTBA.

HUmoeosas ammecmayust 6 hopme oughghepenyuposannozo 3auéma




2.2 TemaTn4ecKuii IJIAH U COJlePKAHHUE Y4eOHOM TN CIUIIITHHbI

HaumeHoBaHue pa3jieioB Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKUE 3aAHATHS, Oo0bem | YpoBeHb
U TeM CaMOCTOSITe/IbHAsI padoTa 00y4auerocs 4acoB | OCBOEHMS
1 2 3 4
BBenenue Conep:kanue y4eOHOT0 MaTepuaJia
1. Hayunble MeTOnbI NO3HaHUA BELIECTB MU XUMHUYECKHMX SIBJIEHUU. Poiilb 3kcriepumeHTa u 2 2
TEOpUn B XUMHH. MoJenupoBaHHEe XUMHUYECKHX MPOLECCOB. 3HAUEHUE XHUMHUU MpU
OCBOCHHUU NPOoheccuii TEeXHNIECKOTo Mpoduis mpodecCHOHATHHOTO 00pa30BaHMSI.
JlaGoparopHasi pabora -
IIpakTHyeckne 3aHATHS -
KonTpoabnas pabora -
CamocrosiTesibHas padoTa -
Paznen 1
Oomas n
HEOpPraHu4vecKast XuMusi
Tema 1.1. OcHOBHBIE Coaep:xxanue yueOHOro MaTepHaJia 4
MOHATHS U 3aKOHDbI 1. OcHoBHbIe MOHATHA XuMMUH. BemectBo. AtoM. Monekyna. XHUMHYECKHI JJIEMEHT. 2 2
XUMHHU Amnotponus. [Ipocteie u cioxHbie BenlecTBa. KauecTBEHHBIN U KOJTMYECTBEHHBIA COCTaB
BEIICCTB. XUMHUYCCKUE 3HAKU M (Popmyibl. OTHOCHUTEIBHBIE aTOMHAas W MOJICKYJISIpHAS
Maccel. KommuectBo BemectBa. (OCHOBHBIE 3aKOHBI XuMuM. Crexuomerpus. 3aKOH
COXpaHEHUsSI MacChl BEIIECTB. 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB MOJCKYJISIPHON
CTPYKTYpBl. 3aKOH ABOraJpo W CIeICTBUS U3 Hero. PacueTHble 3aauyu Ha HaXOXKIEHUE
OTHOCHUTEIIbHOM MOJIEKYJISIPHOM MAacChl, OIpEJEICHHE MAaCcCOBOM JIOMM XUMHUYECKHUX
AJIEMEHTOB B CJIO)KHOM BEIIECTBE
2. | lIpoduabHbie U MPoGecCHOHATHHO 3HAYUMbIE 3JIEMEHTHI COAePKAHU. AJUIOTPOITHBIE 2 2
MoaudUKaMK yriaepoja (anma3s, rpaduT), KUCIOpoaa (KMCIOPOA, 030H), 0JIoBa (cepoe U
6esoe 0510B0). [ToHATHE 0 XMMHYECKOM TEXHOJIOTHH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.
JlabopaTopnas paGora -
IIpakTnyeckue 3aHsATHS -
KonTposbHas padora -
CamocrosiTesibHast padoTa HanucaHue peepaToB Ha TeMbI: 7

buorexHosorus u reHHas nHxxeHepus — texHosnorun XXI Beka.
HaHoTrexHoJIOrMsl Kak DIPUOPUTETHOE HAIPaBICHUE Pa3BUTHS HAyKU M INPOU3BOJCTBA B
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Poccuiickoit @enepanuu.
CoBpeMeHHbIE METObl 00€33apayKuBaHus BOJBIL.

Tema 1.2. Coaepxxanue yueOHOIo MaTepuaJa 6
Ilepuonnuecknii 3akon u | 1. | llepuonnuecknii 3axkon .M. MenngeneeBa. Ortkpeitue JW. MenneneeBsiMm 2
Iepuoguyeckas cucrema [Tepuonnueckoro 3akona. I[lepmogmueckuii 3axkoH B (opmynupoke .M. Menneneea.
XHMHYECKHX 3JIeMEHTOB [lepuonuueckass TabmUIla XUMHUYECKHMX JJIEMEHTOB — Tpaduueckoe oToOpakeHue
.M. MenneseeBa u nepuoandeckoro 3akoHa. CTpykTypa MNEepUOIUWYECKOW TaOMUIBl: MEepUOAbl (Majble U
CTPOEHHE ATOMA OosplKe), rpynisl (TIaBHas ¥ 0OOYHas).
2. | Crpoenue atoma u Ilepuomnyeckmii 3akon .M. MenaeseeBa. ATOM-CJIOXKHAs YacTHUIA. 2
SAnpo (IpOTOHBI U HEUTPOHBI) U IEKTPOHHASL 0000uKa. M30TONBL. CTpOEHME 3JIEKTPOHHBIX
000JI0YeK aTOMOB JJIEMEHTOB MaJjbIX MepHUoI0B. OCOOEHHOCTU CTPOCHHS SJIEKTPOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB OOJBIIMX MEPUOIOB (IIEPEXOAHBIX AIeMEHTOB). [loHATHE 00
opouTamsix. S-, p- u d-opOutanu. DJIEKTPOHHbIE KOHPHUTYpalMHd aTOMOB XHMHYECKHX
anemeHToB. CoBpemennas  QopmynupoBka [lepuoanyeckoro  3akoHa.  3HadeHHE
[lepuognueckoro 3akoHa u Ilepuoamueckoit cucrteMbl XUMHUECKHX djemeHTOB JI.U.
MenpeneeBa 15 pa3BUTHS HAYKU U TOHMMAaHUS XMMUYECKON KapTUHbBI MUpa.
3. | Ilpoduniabubie H MpodecCHOHATBHO 3HAYMMBbIE 3JIEMEHTHI coep:kanus. Paano- 2
aKTUBHOCTb. lcronb3oBaHME paJMOAKTUBHBIX H30TONOB B  TEXHUYECKUX  ILIEJIfAX.
PenTrenoBckoe u3nydeHHe U €ro UCHOJIb30BaHUE B TEXHUKE W MeaulnHe. MoaenupoBaHue
KaK METOJ| IPOTHO3UPOBAHUS CUTYaIlMH Ha IPOU3BOJICTBE.
JlaGopaTopHnas paGora 2
NelMopenupoBanue nocrpoenus Ileproanueckoil TabnMIIbI XUMUYECKUX AJIEMEHTOB 2
IIpakTHYeckHe 3aHATHA -
KonTpoJsbHas padora -
CamocrosiTeibHas padoTa COCTaBJIEHNE NIPE3CHTALUN HA TEMBI: 7
Kuzub u aestensHocTh .M. Menpeneena.
«[lepuoanueckoMy 3akoHy OyayIiee He IPO3UT pa3pylIEHUEM. . >
Cunres 114-ro anemenTa — TpuyM(¢ pOCCUICKUX PUIUKOB-AIEPLUINKOB.
N3oTonsl Bonopoaa.
Tema 1.3. Ctpoenue Copnepxxanue yuyeOHOro MmarepuaJia 6
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BelieCTBa

1. | Monnas xumunyeckas cBsi3b. KaTnoHsl, uX 00pa3oBaHue U3 aTOMOB B pe3yJIbTaTe Mpolecca
OKHCJIeHUs. AHHOHBI, UX 00pa3oBaHHe U3 aTOMOB B pe3y/bTaTe MpPOIecca BOCCTAHOBICHHUSI.
HonHast cBsA3b KaK CBA3b MEXJAYy KaTHOHAMU U aHHOHAMM 3a CUET 3JIEKTPOCTATHUYECKOIO
nputsbkenus. Knaccudukanus HMOHOB: MO COCTaBy, 3HAKy 3apsia, HATUYUIO THIPATHOMN
obonouku. VoHHBIE KpucTauIMyeckue perieTkd. CBOWCTBA BEUIECTB C HOHHBIM THUIIOM
KPUCTAINTNYECKON PEIIETKH.

KoBajienTHasi  xumMu4Yeckass  cBsi3b.  MexaHu3sm  00pa3oBaHUS ~ KOBAJIGHTHOM
CBSA3M(OOMEHHBIII M JIOHOPHO-aKLENTOPHBIN). IeKTpooTpulaTeabHOCTh. KoBajeHTHbIE
NOJIIpHAs U HENoJsipHast cBsi3u. KpaTHOCTh KOBAaJIEHTHOM CBSA3U. MOJEKYISpHBIE U ATOMHBIE
KpucTaymmueckue pemeTkd. CBoilcTBa BeHIECTB € MOJEKYJISPHBIMU M aTOMHBIMU
KPUCTAJINYECKUMH PEIIETKAMH.

2. | Metananyeckasi CBsi3b. MeTaluiM4eckas KpHUCTALUTMYCCKas pelieTka W MeTaJUTHYecKas
XHUMHUYECKas CBsA3b. PU3HYECKHE CBOMCTBA METAJIJIOB.

ArperaTtHpie COCTOSIHUSI BelECTB W BOJAOPOJAHAsI CBs3b. 1BEpJO€, JKUIKOEC U
razoo0pa3zHoe cocTosiHus BemiecTB. [lepexo BemecTBa U3 0OJJHOTO arperaTHoro COCTOSIHUS B
npyroe. BonoponHas cBA3b.

3. | YUucrpie BemecTBa U cMecu. [loHsATHE O cMecH BemiecTB. [ OMOTCHHBIC U TE€TEPOTrCHHbBIE
cmecu. CocraB cMeceil: 00beMHasi U MaccoBasi JTOJM KOMIIOHEHTOB CMECH, MaccoBasi JIOJIS
npumeceid. lucnepcHbie cucrtemsbl Ilonstue o aqucnepcHoit cucreme. JlucnepcHas ¢asza u
nucniepcuonHas cpena. Kmaccudukamus nucrnepcHbiX cucteM. [IoHSITHE O KOJTOMIHBIX
CUCTEMax.

IIpodpuiabubie U npodecCHOHATBHO 3HAYMMBIE JJIeMEHThI cojaep:xkaHus. [lomsipHOCTH
CBSI3M U TMOJsipHOCTh MoJekynbl. Konaencanusa. Texkydects. Bosronka. Kpucramnmuzarus.
CyOomumarust u  gecyOnumanus. AHOManuu  (U3UYECKUX CBOMCTB BOAbL. Kumkue
KpUCTaJIbl. MUHEpallbl U TOPHBIE MOPOJIbI KaK MPUPOTHBIE CMECH. DOMYIbCUU U CYCIIEH3UU.
3o (B ToM umncie a3po3oiu) u rexu. Koarymsius. Cuaepesuc.

JlabopaTopnas padora
Ne2 Tlpurortosnenue cycrneH3uu kapOoHaTa Kajublus B Boje. [lonydyeHne 3Mynbcuu MOTOPHOTO
Macsia. O3HaKOMJIEHHE CO CBOWCTBAMU AMCIIEPCHBIX CUCTEM

N B~

IIpakTnyeckue 3aHsATHS

KonTposbHas padora

CamocrosiTe/ibHasi pa0oTa HaMMCaHUE JOKJIAJ0B Ha TEMBI:
PeHTreHoBCcKOE M3ITyYeHUE U €T0 UCIIOJIb30BaHNE B TEXHUKE U MEIHIIMHE.
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[Tna3mMa — yeTBepTOE COCTOSIHUE BEIECTBA.

AmopdHBIe BemecTBa B IpUpPO/Ie, TEXHUKE, OBITY.

OxpaHa OKpyXKaromei cpebl 0T XUMHUYECKOT0 3arpsisHeHus. KonnyecTBeHHbIE XapaKTePUCTHKH
3arpsI3HEHUS OKPYKAIOIIEH Cpebl.

[TpumeHneHue TBEpIOTO U ra3oo0pa3Horo okcuaa yriaepoaa (IV).

3amuTa 030HOBOTO YKpaHa OT XUMHUYECKOT0 3arps3HEHHS.

['pyboaucriepcHble CHCTEMBI, MX KJacCH(UKalUs M UCIONb30BaHUE B TNPO(ecCHOHANBHOMI
JIeSITEIIbHOCTH.

1.4. Boga. PacTBOpbI.
DJIeKTPOJIUTHYECKAS
AUCCOHALNS

Coaepxxanue yueOHOIro MaTepuaJa 4

1. | Bona. PactBopbl. PacrBopenme. Bonma kak pactBopurenb. PacTBOpUMOCTH BEILECTB. 2
HacplenHsle, HEHACBIIEHHBIE, NIEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH
ra3oB, )KAJKOCTEH W TBEP/BIX BEUIECTB OT PA3IUYHBIX (haKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA.

2. | DJIeKTpoIMTHYECKAS AUCCOLUALHS. ONEKTPOIUTHI 51 HEJIEKTPOJIUTHI. 2

ONEeKTpoIUTHYECKAs Jucconuanusa. MeXaHu3Mbl 3JIEKTPOJIUTHYECKON AUCCOLMALMM UL
BEUIECTB C  pa3IMUHbIMM  TUIIAMH  XUMHUYECKOW  cBA3U. ['mapaTupoBaHHBIE U
HEruApaTupoBaHHble HMOHBL. CTeneHp >3JIEKTPONIMTHYECKOM auccouuanuu. CuilbHBIE U
crnalble 3MeKTpoauThl. OCHOBHBIE MOJO0XKEHHUSI TEOPUU AJICKTPOIMTHUYECKON JUCCOIMAIHH.
KucnoTsl, 0OCHOBaHMSI U COJIM KaK 3JIEKTPOJIUTHIL.
IIpodpunibHbie U NpodecCHOHATBHO 3HAYUMbIE 3JIEMEHTHhI coaep:kaHus. PactBopenue
Kak  (usuko-xumuueckuif  mpouecc.  TeruoBble  3(deKkTbl  mpu  pacTBOPEHUH.
Kpucramnoruaparel. Pemenne 3amad Ha MacCOBYHO [JOJIIO PAaCTBOPEHHOIO BEILECTBA.
[IpumeHeHne BOABI B TeXHUYECKUX LesAX. JKecTKOCTh BOZABI M CIIOCOOBI €€ yCTpaHEHHs.
MuHepanabHbIE BOJIBI.

JlabopaTopnas paGora -

IIpakTHyeckue 3aHATHSA 4

Nel IIpuroroBneHue pacTBopa 3alaHHOM KOHLIEHTPALIUH. 4

KonTpoJsbHas padora -

CamocTosiTe1bHasi paboTa HancaHue peepaToB Ha TEMBIL: 7

Bopa kak peareHT u cpejia A1 XMMHUECKOTO TIpoliecca.

Kusub u gesrenbHocts C.Appenuyca.

Bxnam oTe4ecTBEHHBIX YUCHBIX B PA3BUTHE TEOPHUH JIEKTPOITUTHICCKON TUCCOIHAINH.
YcrpaHeHue ®KeCTKOCTH BOJbl HA TPOMBIIIUIEHHBIX TPEANPUATHSIX.
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CepHast KHCIIOTa — «XJIe0 XMMHUYECKON TPOMBIIIIJICHHOCTI.
Vcnonp30BaHuEe MUHEPAIbHBIX KUCJIOT HA MPEANPUITUAX Pa3IMYHOIO NPoduIIs.

Tema 1.5.
Knaccupurxanus
HEOPraHU4eCcKHX
COeIHHEHH U UX
CBOMCTBA

Coaepxxanue yueOHOIo MaTepuaJa 6

1. | Kucaotsl ¥ ux cBoiicrBa. KucnoThl Kak 3JIEKTPONUTHL, UX KIACCH(PHUKAIMA 1O Pa3TUYHBIM 2

Mpu3HaKaM. XHMHUYECKHE CBOMCTBA KHUCJIOT B CBE€TE€ TEOPHM JIIEKTPOJIUTUUYECKOMN
nuccouuanui. OcoOEHHOCTH B3aMMOJEIHCTBUS KOHLEHTPUPOBAHHOM CEpHOM M a30THOM
KHCIIOT ¢ MeTayiaMu. OCHOBHBIE CIIOCOOBI TIOTYyYEHUS! KUCTOTHI.
OcHoBanuss M uX cBoiictBa. OCHOBaHMS KakK O3JEKTPOJIUTHI, UX KJIacCU(UKAIUSA 10
pa3MYHbIM  IpU3HAKaM. XUMHUYECKHE CBOMCTBa OCHOBAaHMW B CBETE€ TEOPUHU
JJIEKTPOJIUTUYECKOM aucconnanuu. Pas3noskeHne HepacTBOPUMBIX B BOJAE OCHOBAHUM.
OcHoOBHBIE CTTIOCOOBI MOJY4Y€HNUS OCHOBAHUU.

2. | Commm m ux cpoiicrBa .Comu kak 3nekTponuThl. Colu CpefaHHe, KUCIbIE W OCHOBHBIC. 2
XUMUYECKHE CBOMCTBA COJIEH B CBETE TEOPHUH IICKTPOIUTUUECKON auccoruanui. CrocoOsl
nosty4yeHus cosien. ['maponus cosen.

Oxcuabl u ux cpoiicrBa. CorneoOpasyronue U HecoleoOpasyomue oKcuabl. OCHOBHBIE,
aM(pOTEepHBIE U KUCIOTHBIE OKCH/IbI. 3aBUCUMOCTb XapaKkTepa OKCUa OT CTEIEHH OKUCICHUS
00pa3ymolero ero Metauaa. XMMUYeCKue cBoicTBa OKCUIoB. [lonyuenne okcuios.

3. | IpodpuiabHble M NPOPeccHOHAIBLHO 3HAYUMbIE 3JIeMEeHTbI colepxanus. [IpaBuia 2
pa3zbaBieHHs] CEpHOM KHUCIOTHL. Vcmonbp3oBaHME CEPHON KHUCIOTHI B MPOMBIIUICHHOCTH.
Enxue menoun, ux UCIOIb30BaHUE B IPOMBILUIEHHOCTH. ['alienas 1 HerameHas U3BeCTb, X
IpUMEHEHHE B CTpouTenbcTBe. ['unc u anebactp, runcoBanue. [lonstue o pH pactBopa.
KucnorHas, nienoynas, HeMTpainbHas cpefa pacTBOPOB.

JlabopaTopHbie padoThI 4

Ne3 HcnpiTaHue pacTBOpOB KUCIOT MHIMKATOpaMu. B3anMopelcTBUe METAIOB € KUCIOTaMH. 2

B3auMozeiicTBue KUCIOT C OKCHUAAMU METaUIOB. B3amMmonencTBHE KHUCIOT C OCHOBAaHUSMM.

B3anMopneicTBre KUCIIOT C COJISIMH.

Ne4 HcneiTanne pacTBOpOB IIENOYEN HMHAMKAaTOpaMu. B3anMonelicTBhue mienodel € COJSAMM. 5

Paznoxenune  HepacTBOpHMMBIX  OCHOBaHMH. B3auMopelcTBue coieil ¢ MeTaJUlaMH.

B3auMozeicTBue cosiel Ipyr ¢ ApyroM. I 'mapoins conei pasan4yHoro TUIIA.

IIpakTHYecKkue 3aHATHSA -

KonTpoasnas pabora -

CamocrosiTesbHass  paGora cocraBieHue npeseHtanuii Ha Tembl CepHas KHCIOTa — «XJieO 7

XUMHYISCKOM MMPOMBIINIJICHHOCTH)). Wcnonr3oBanme MHUHCPAJIBHBIX KHCJIIOT Ha NOPCANPUATHUAX
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paznuyHoro npoduis. OKCUABI U COU KaK CTPOUTENbHBIE MaTepuasl. VicTopus rumca.
[ToBapeHHass cojib KaKk XUMHUYECKOe Chlpbe. MHOTrONIMKMIA KapOOHAT KalbLUs: B IPUPOAE, B
IPOMBIIIJICHHOCTH, B ObITy. Peakiuu ropeHus Ha pou3BOJICTBE U B OBITY.

Tema 1.6. Xumnueckue
peakuun

Conep:kanue y4eOHOT0 MaTepuaJia

1. | JIP 9. Knaccupukanuss XMMHUYECKUX peaknuid. Peaknuu coequHEHHs, DPa3JIOKCHHS,
3amerienusi, oomena. Kartamuruueckue peakiuu. OOpaTuMble U HEOOpAaTHMBIE PEaKIUH.
I'oMoreHHble U TeTepOreHHble peakiuh. JK30TEPMUYECKHE U 3HJIOTEPMUYECKHE PEAKLUU.
TennoBoii 3¢ ekt xumuueckux peakuid. TepMoXUMUYeCKHe ypaBHEHUS

2. | OKHCJIHTEILHO-BOCCTAHOBUTEIbHbIe peaknuu. CreneHp okucieHus. OKUCIUTENb U
BOCCTaHOBICHHE. BoccraHoBurens M okuciaeHwe. MeTon 3eKTpoHHOro OajlaHca Juisd
COCTaBJICHMS yPAaBHEHUN  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX peakuuil. CkopocTb
XUMH4YecKuX peakuuii. [loHATHE O CKOpPOCTM XHMMHUYECKHMX peakuuid. 3aBUCUMOCTb
CKOPOCTM XUMHUYECKHX pPEaKUUH OT pa3auyHbIX (AKTOPOB: MPUPOABI PEArupyroIux
BEIIECTB, MX KOHICHTPALlMM, TEMIIEpaTypbl, IIOBEPXHOCTH CONPUKOCHOBEHUS U
UCIIOJIb30BAaHUS KaTaJIUu3aTOPOB.

3. | O6paTuMoOCTh XUMHYECKHX peaknuii. OOpaTtumbie 1 HeOOpaTUMbIE peaKIuu. XUMUYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMELECHHUS.

IIpoduiabHbie U NMpodeccHOHAIBLHO 3HAYUMBbIE 3JIeMEeHThI cojep:kaHusi. [lonsatue o0
ANEKTPOJSIU3E. DIJIEKTPOIN3 PACIUIABOB. OJIEKTPOJIM3 PACTBOPOB. JIEKTPOIUTUUECKOE
nonydyeHue amomuHusa. lIpakTuueckoe mnpUMEHEHUE »>IeKTpoin3a. [ anbBaHOIUIACTHKA.
lanbBanocrerus. PadunupoBanne 1BeTHBIX MeTawioB. Karamu3. [omoreHuneie wu
rereporeHHble  Katanuzatopbl. [Ipomotopel. Kartanutuyeckue sapl. MHTHOUTOPHL
[Tpon3BOCTBO aMMHUaKa: ChIphbe, anmnaparypa, Hay4Hble PUHIIUITBI

JlabopaTopnasi paGora

No5. Peaknus 3amenieHus MeIM KeJIe30M B pacTBOpE MEIHOro Kymopoca. Peaknuu, uaynme ¢
o0pa3oBaHUEM OCajIKa, ra3a Uil BOIbI.

Ne 6. 3aBHUCHMOCTH CKOPOCTH B3aUMOJIEUCTBUS COJSTHOM KUCJIOTHI C METaNIaMU OT UX MPHUPOBI.
3aBUCHUMOCTb CKOPOCTHM B3aUMOJEHCTBUS IIMHKA C COJITHOM KHCJIOTOM OT €€ KOHLEHTpAaLUu.
3aBUCHUMOCTh CKOPOCTH B3auMojieicTBus okcuaa meau (I1I) ¢ cepHoii KHCIOTON OT TeMIepaTyphl.

N B~

IIpakTHYeckHe 3aHATHA

KonTpoabHas padora

CamocrosiTeqbHasi paGOTa HallMCaHUEC JOKJIaad0B HAa TCMBbI:
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Hcnonb30BaHue MUHEPATBHBIX KUCIOT HA MPEANPUATUSAX PA3IUIHOTO MPODUIIS.
OKcubl U CONU KaK CTPOUTENIBHBIE MaTepUaIIbL.

Hcropus rurca.

[ToBapeHHas COIb KAK XUMHUYECKOE CBIPBE.

MHoroauKuit KapOooHaT KalblUs: B IPUPO/IE, B IPOMBIIUIEHHOCTH, B OBITY.
Peakiuu ropeHus Ha IPOU3BOJACTBE U B OBITY

Tema 1.7. MeTaiibl "
HEeMeTAJJIbI

Coaep:xanue yueOHOTo MaTepHaJia

1. | JIP 7. Metamibl. OcoOEHHOCTH CTPOCHHS aTOMOB M KpHCTAIOB. DHU3MUECKUE CBOICTBA
MetauioB. Kiaccudukanus MeTayuioB IO pa3jIMYHBIM IpU3HAKaM. XUMHUYECKHE CBOICTBa
METAJIJIOB. DJIEKTPOXMMHUYECKUN Ppsl HampspKeHUd MetaisioB. Meramnorepmus. OOuue
cnocoObl  momydeHuss MertawioB. [lonstue o meramtypruu.  [Iupomerammyprus,
THIPOMETAIUTYPrusl U 3ieKTpoMeTainyprus. CrijiaBbl YEpHbIE U [IBETHBIE

2. | JIP 18. Hemeramabl. OCOOCHHOCTH CTPOCHHS aTOMOB. HemeTayuibl—IpocThie BEIecTBa.
3aBUCHMOCTL CBOHCTB TaJOT€HOB OT WX MOJO0XKEHUS B Hepnozmqecxoﬁ CHUCTEMEC.
OKHCIIUTENbHBIE M BOCCTAaHOBUTEIBHBIE CBOMCTBA HEMETAJIOB B 3aBUCUMOCTH OT MX
MOJIOKEHUSA B PSIAY IEKTPOOTPULIATEIIBHOCTH.

IMpopuabubie W npodecCHOHAJBbHO 3HAYMMbIE 3JIEeMEHThI coaep:xkanusi. Kopposus
MCTAJUIOB: XHUMHUYCCKAA M JBJICKTPOXHUMHNYCCKAs. 3aBUCUMOCTH CKOpPOCTH KOpPpPO3UU OT
ycnoBuil okpyxkaromei cpensl. Kiaccupukanus KOppo3MM METAIOB MO  Pa3IUYHBIM
npu3HakaM. CrocoObl 3alUThl METAIOB OT KOppo3uu. IIpom3BOACTBO UyryHa M cTaiu.
[Tonydyenne HemeTaioB (PAKIMOHHON MEPETOHKOW JKUAKOTO BO3AYyXa H DIEKTPOIU30M
pPacTBOPOB WJIM PACIUIABOB JJIEKTPOIUTOB. CHUIIMKATHAS MPOMBIIIIIEHHOCTh. [Ipon3BOICTBO
CEPHOM KUCIIOTBHI.

JlabopaTropHbie padoThl
Ne7. 3akanka u ormyck cranu. O3HAKOMJIEHHE CO CTPYKTYpamMH CEporo M Oenoro 4yrysa.
PacnioznaBanue py xenesa.

NN

IIpakTHyeckne 3aHATHA
Ne2. Tlonyuenue, cobupaHue U paco3HaBaHue razos. PenieHne skcrepruMeHTalbHBIX 3a/1a4

KontpoabHnasi padora Nel no pazaeny OOuiast 1 HeOpraHuuecKasi XuMust

CamocTosiTesibHAsA padoTa Hanvcanue pedepaToB Ha TEMBI:
Hcropwust momydeHust 1 MPpOU3BO/ICTBA ATFOMHUHHS.
DIEKTPOIUTHUECKOE MOTyIeHHE U papUHUpPOBAHUE METH.
Kuzub n gestenpHOCTh [, J[9BH.

OIN BB
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Posib meTamioB B HMCTOpHUM YEIOBEUECKOM LMBUIM3aluu. VICTOpHS OTEUECTBEHHOW YEpHOU
MeTtamuryprui. COBpeMEHHOE METAJUTYPrHU€CKO€e MPOU3BOJICTBO.

Hcropust 0TEY4ECTBEHHOM UBETHOM METAUIypruv. Ponb MeETauioB M CIUIaBOB B HAy4HO-
TEXHUYECKOM IIporpecce.

Koppo3us MeTayuioB u ciocoObl 3alTUTHI OT KOPPO3HH.

Paznen 2
Oprannyeckasi XuMHs

Tema 2.1. OcHOBHEIE
MOHSITUSA OPTraHNYeCKOM
XHMHH U TeOPHUs
CTPOEHUs
OpPraHuYecKux
coeHHEeHU

Coaep:xanue yueOHOTo MaTepHaJia 6

1. | Ipenmer opranuyveckoil xumuu. IlpupogHbie, HCKYCCTBEHHbIE U CHUHTETHYECKHE 2 2
opranuyeckue Beulectsa. CpaBHEHHUE OPraHUYECKUX BELIECTB C HEOPraHUYECKUMH.
BanentHocTh. XMMHUECKOE CTPOEHUE KakK MOPSAJOK COEAMHEHUsT aTOMOB B MOJIEKYJIbI 11O
BaJieHTHOCTHU. Teopusi cTpoeHusi oprannyeckux coeqnnenuii A.M.bytiaepoBa. OcHOBHbIE
MOJIOXKEHUS TEOPUH XUMUYECKOTO cTpoeHus. M3omepus u usomepsl. XuMudeckue GopMyIibl
Y MOJIEJIM MOJIEKYJI B OPraHUYECKON XUMUU.

2. | Knmaccupukanusi opraHumdyeckux BelecTB. Kiaccudukarus BEHIECTB MO CTPOCHUIO 2 2
YIJIEPOAHOIO CKeJleTa M HAIMYUI0 (PYHKUMOHAIBHBIX Tpynn. ['OMOJOrM M TOMOJIOTHSL.
Havana nHomenkiatypel [UPAC

Knaccupurxauus peaxuuii B OpPraHu4YecKoi XUMUH. Peakuyn
MpPUCOCANHEHUS(TUAPUPOBAHUS, TAJTOTCHUPOBAHUS, THAPOTaIOreHUPOBAHUS, THAPATAINH).
Peakuuu ormenneHus (IeruapuUpoBaHUs, AECTUAPOTAIOr€HUPOBAHUS, JETUIPATALUN).
Peaknuu 3amemienns. Peakunn nuzomepusanuu.

3. | IpodpuiabHble U NPOdeccCHOHAIBLHO 3HAYUMBIE 3JIeMEHThl coaep:xkanus. [loHsTne o 2 2
cyOcTpare u peareHTe. Peaklmu OKHCIIEHUS W BOCCTAHOBJIEHUS OPraHMYECKHX BEILECTB.
CpaBHeHue Kiaccu(PUKaIMN COSAUHEHUN U KilacCu(UKaMKM peakluuil B HEOpPraHUUeCcKol U
OpPraHUYeCKON XUMUH.

Jlaboparopnasi pabora 2
Ne 8. M3roroBneHue Moieneil MOJIEeKyJ OPraHUuYeCKUX BEIECTB 2

HpaKanecm[e 3aHATHSA -

KonTposbsHas padora -

CamocrosiTeqbHAasI paGOTa COCTaBJICHUC HpCSCHTaI_[I/Iﬁ Ha TCMBbI: 5
Pons oTeuecTBEHHBIX YUYCHBIX B CTAHOBJICHUH U PA3BUTHUU MHpOBOﬁ OpFaHquCKOﬁ XHUMUH.
COBpCMeHHLIC MNpEACTaBJICHUA O TCOPUHN XUMHUUYCCKOT'O CTPOCHUA.

DKOJIOTUUECKHE aCIIEKThHI NCITOJIb30BaHMUS YrJI€BOAOPOAHOTO CBIPbHA.
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OKOHOMHUYECKUE ACIICKThI MCKAYHApPOAHOT'O COTPYAHHUYCCTBA 10 HCIIOJIB30BaHUIO
YIJI€BOAOPOJHOI'O ChIPhS.

Tema 2.2. YrieBogopoabl
U UX NPUPOJIHbIE
HCTOYHUKH

Coaep:xanue yueOHOTro MaTepHaJia

1.

AJIKaHbl. AJKaHbl: TOMOJIOTMYECKHMH psAJl, HM30MEpUS M HOMEHKJIATypa aJIKaHOB
.XUMHUYECKHE CBOWCTBA @JIKAHOB (MeTaHa, 3TaHa): TOPEHME, 3aMEIIEHHUE, DPa3JIoKEHHE,
nerugpupoBanue. IIpuMeHeHHe alKaHOB Ha OCHOBE CBOWCTB. AJIKeHbI. OTWIIEH, €ro
NoJIy4eHHe (AEeruApUpOBaHUEM ITAHA, AEMOoJUMepU3aluel noiaustuieHa). ['omonoruueckuii
psil, HW30Mepus, HOMEHKIATypa AQJKCHOB. XHMHYECKHME CBOMCTBAa JTUJICHA: TOpPEHUE,
KayecTBEHHbIE peakluy (oOeciBeunBaHNe OPOMHOM BOJBI M PacTBOpa I€pMaHraHara Kajus),
ruaparanus, nonumepusanus. [IpumMeHeHne 3TuieHa Ha OCHOBE CBOMCTB.

JAuenbl U kayuyyku. [[oHATHE O qUEHAX KaK yrJieBOJOPOJAX C JABYMS ABONHBIMH CBS3SIMU.
ConpsxkeHHble 1HeHbl. XUMUUYECKHUE CBOMCTBA OyTanueHa-1,3 u uzonpeHa: odecliBeunBaHuE
OpOMHON BOJBI U TMOJMMEpH3aIUsl B Kaydyku. HarTypanabHbIi U CHHTETHYECKHE Kay4dyKH.
Pe3una. Asnkunbl. AnietiieH. XMMHUYECKUE CBOMCTBA alleTUJIEHA: TOpPEeHHEe, 00eCIIBEUMBAHNE
OpOMHOM BOJBI, MPUCOEINHEHUN XJIOPOBOIOPOAa U TuaApaTanus. [I[puMeHeHue aleTuieHa Ha
OCHOBE CBOMCTB. MeKKaccoBasi U30MeEpHs C AJIKaJUEHAMMU.

Apenbl. benzon. Xwumuueckue cBOHCTBa O€H30/a: TOpPEHHE, pEaKIHMHU 3aMElIeHUs
(rasorenupoBanue, HUTpoBaHue). [Ipumenenne 6eH301a HA OCHOBE CBOWCTB.

IIpupoaHble MCTOYHHMKH YIJ1eBOAOPOAOB. [IpuponHblii ra3: cocraB, HIPUMEHEHHE B
kauectBe TomumBa. Hedts. CocraB u mnepepaborka Heprtu. Ileperonka HedTu.
Hedrenpoayktsl

IIpodpunbubie M mnpodeccnoHATbHO 3HAYMMBbIE 3JIeMEHTHI coiep:kaHus. [IpaBuio
B.B.MapkoBuukoBa. Kiaccudpukauus u HazHaueHue KaydykoB. Kiaccuduxanus wu
HazHaueHue pe3uH. Bynkanuzanus kayuyyka. [lonydeHue anerusieHa mUpOIM30M METaHa U
KapOuHbIM criocoOoM. Peakuus nmonuMepusanuu BUHWIXJIOpUAA. [T0OMBUHIIXIIOPUA U €T0
npuMeHenue. Tpumepusanus aneruieHa B 6€H3011.

ITonsatue 06 skcTpakiuu. BocctaHoBiIeHHEe HUTPOOEH301a B aHWIMH. ['oMosiorndeckuit psij
aperoB. Tomnyon. HurpoBanue tomyona. Tporwi. OCHOBHBIE HAmpaBiICHUS! MTPOMBIIUICHHOM
nepepaboTku mpupoaHoro rasza. IlonmyTHslii HedTsHOU ra3, ero mepepabotka. IIpoueccs
MIPOMBIIIJIEHHON 1epepaboTKu He(TU: KPEKUHT, pupopMUHT. OKTaHOBOE YMCIIO OEH3MHOB U
LIETAaHOBOE YHCJIO AU3EIBHOIO TOILINBA.

Kokcoxumuueckoe npou3BOACTBO M €0 MPOTYKITHS.

JlabopaTopHbie paboThl
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Ne9  OsznakomiieHue ¢ KoOJJIeKIuEeH o00pa3inoB HePTH W TPOAYKTOB €€ NepepadOoTKH.
O3HaKOMJICHHE C KOJUIEKIIMEH KayqyKOB U 00pa3IiaMu U3JIeNIUi U3 PE3UHBI.

HpaKaneCRne 3aHATHSA

KonTposbHasi padorta

CamocTosiTeJIbHAS paﬁoTa HaITMCaHHWEC KOHCIICKTa

Tema 2.3.
Kucaopoaconepxamme
OpraHuvecKue
coeIMHEeHUS

Coaep:xanue yueOHOTo MaTepHaJia

1.

Cnuptel.  IlonydyeHue »5raHona OpoXKEHHMEM IUIFOKO3bI M THApaTalued  3THiIeHa.
I'mapokcunpHas rpynma kKak (yHknuoHanbHas. [loHATHE O TNpenenbHBIX OJHOATOMHBIX
cnupTax. XUMHYECKHE CBOMCTBAa 3TaHOJA: B3aUMOJCWCTBUE C HATpHEM, OOpa3oBaHME
IPOCTBIX U CIOXKHBIX 3(UPOB, OKHCICHHE B aibaerui. [IpuMeHeHune 3TaHOIa HA OCHOBE
CBOMCTB. AJIKOTOJIU3M, €ro IOCJIEICTBUSA JJI1 OpraHu3Ma 4YelOBEKa U IPELyNpeKICHUE.
I'muuepun kak mNpeACTaBUTENb MHOTOATOMHBIX cnupToB. KauecTBeHHass peakuus Ha
MHOroaTOMHbIe cnupThl. [IpuMenenue rmuunepusa

®enoJs1. Pusnyeckue U XMMHUYECKHE CBOMCTBa (eHosa. B3auMmHOEe BiIMsSHHME aTOMOB B
MoJieKyJe (eHosa: B3aUMOACHUCTBUE C TUAPOKCHJIOM HATpUsi U a30THOW KHUCIIOTOM.
[Tpumenenue ¢peHOIa HA OCHOBE CBOMCTB.

Aabaeruabl. [lonstue o0 anpaerujgax. AJjbJerujHas rpynna Kak (QyHKIHMOHAJIbHAS.
dopMalIbIEerU]l U €ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIIYIO KHUCIOTY, BOCCTAHOBIICHUE
B COOTBETCTBYIOIMN cnupT. I[lomydyeHue anpaernioB OKHCIEHHEM COOTBETCTBYIOIIMX
cnupToB. [IpuMenenne GpopmMasbaeruia Ha OCHOBE €r0 CBOMCTB

KapOonoBbie kuciaorel. [lonste o kapOoHOBBIX KucnoTax. KapOokcunbHas rpynmna Kak
¢byHKkMoHanbHas. ['oMonoruueckuil psii MpeaesbHbIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonmyyenne KapOOHOBBIX KHCIOT OKHCIEHHEM ajbJeruJIoB. XHMMHUYECKHE CBOICTBa
YKCYCHOM KHCJOTHI: OOIIME CBOIICTBA C MHHEPAJIbHBIMH KHUCIOTaMH M  peakuus
srepudukanuu. [IpuMeHeHre yKCyCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. Briciime >kupHble
KHMCJIOTBI Ha IPUMEPE NAITbMUTHHOBOM M CTEAPUHOBOM.

Caoxuble 3¢upsl u xupbl. [lonydeHue ciaoXHBIX 2(QHUPOB peakuueld 3TepupUKalnu.
Crnoxnsie 3(hupbl B mpupoje, ux 3HaueHue. [IpumeHeHue CIOXKHBIX 3(UPOB HA OCHOBE
cBoiicTB. XKupel kak cnoxkubie d¢upsl. Knaccudukamnms sxupoB. XuUMHUECKHE CBONCTBA
JKUPOB: TUIPOJU3 W TUIPUPOBAHHE KUIAKUX JKUPOB. lIpuMeHEeHWE >XHpOB Ha OCHOBE
cBOKCTB. MbLIa.

YriaeBoabl. YrneBojpl, HX Kiaccu(uUKauUsas: MOHoOcaxapuibl (TI0K03a, (pPyKTO3a),
Jucaxapubl (caxaposa) u nojaucaxapuabl (KpaxMan M 1esunosao3a). ['moko3a — BeliecTno ¢
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JIBOMCTBEHHOHN (PYHKIIMEH — aJIbJAerua0CIupT. XUMHUYECKHE CBOMCTBA TIIIOKO3bI: OKUCIICHHE
B TJIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COpOMT, cnuproBoe OpoxeHue. [IpumeneHue
IJIIOKO3bl HA OCHOBE CBOMCTB. 3HaU€HUE YIJIEBOJOB B KMBOM IPUPOJE U KU3HU UYEIOBEKA.
[lonsaTe 0 peakuMsAX MOJIMKOHAEHCALMU U T'MAPOJIU3a Ha NPUMEPE B3aMMOIIPEBPALICHUIN:
IUIIOKO3a <> MOJIMCAaXapul.

6. | lIpopuiabHbie U IpodecCHOHATBHO 3HAYUMbIE 3JIeMEHTHI copep:Kkanusi. MeTuo-

BBII CIIUPT U €T0 UCIIOJIB30BAHUC B KAYCCTBC XUMHUUCCKOT'O ChIPbA. Tokcu4HOCTH METAaHOJIA U
MpaBWiia TEXHUKH O€30MaCHOCTH MPH paboTe ¢ HUM. DTHIICHIVIUKOIb U €ro MpUMEHEHHE.
TOKCHYHOCTh ATWICHIJIIMKOIS W MpaBWia TEXHUKH O€30MacHOCTH NIpU paboTe € HUM.
[Tonyuyenue ¢eHona U3 NPOAYKTOB KOKCOXMMHUYECKOTO IPOM3BOACTBA W U3 OeH3o07a.
[Momukonnencamust popmanpaeruga ¢ GeHosoM B GEHOTOPOPMAIBICTHIHYIO CMOINY.
Aueranpnerun. [TonsiTue o keToHaxX Ha mpuMepe aneToHa. [I[puMeHeHNe aleToHa B TEXHUKE
U TPOMBIIICHHOCTH. MHOrooOpa3ue KapOOHOBBIX KHCIOT (IIABENIEBOM KHCIOTHI Kak
JIBYXOCHOBHOM, aKpWUJIOBOM KHUCIOTHl Kak HEMpeneinbHOM, OEH30MHOM KHCIOTHI Kak
apoMmaruueckoi). [lmenkooOpa3zyromme macia. 3aMeHa >KHUPOB B TEXHHUKE HEMHIIEBBIM
ceipbeM. CHHTETHYEeCKHEe MOIIIHNE CpeAcTBa. MOJOYHOKHUCIOE OpOKEHHE TIIHOKO3HI.
Kucnomonounsie npoayktel. CuiocoBanue KopMoB. HurpoBanue nemntono3sl. [lupokcumH.

JlabopaTopHble padoThbI:

Ne 10. PacTBopeHnue riuuepuna B Bojie U B3aumojeictBue ¢ rujpokcuiom meau (II). Cpoiicta
YKCYCHOH KHCIIOTBI, OOIIME CO CBOMCTBAMM MMHEPAJIbHBIX KHUCIOT. Jloka3aTenbcTBO
HENpPeeIbHOI0 XapakTepa *KUAKOTO KUpa.

Ne 11. B3aumoneiicTBre IIIOKO3bI M caxapo3sbl ¢ ruapokcuioM Meau (I1). KauectBennas peakius
Ha KpaxMal.

HpaKanecm[e 3aHATHSA

KonTposbHasi padora

CamocrosiTeibHAass padoTa HalMcaHUE JI0KJIa/10B HA TEMBI:

Hcropuss OTKpbITHS M pa3pabOTKM Ta30BBIX M HEPTSIHBIX MecTopoxaeHuil B Poccuiickoii
®denepanuu.

XuMUS yTIeBOJOPOAHOIO ChIpbs U MOs Oynymias mpodeccus.

YTreBo10pOIHOE TOIIIIMBO, €70 BUJBI U HaA3HAYCHHUE.

CuHTeTHYeCcKHe KayuyyKH: HCTOPHsI, MHOT0OOpa3He U MepPCIEeKTHUBBI.

Pe3nHoTexHHUECKOe MPOU3BOICTBO U €T0 POJIb B HAYYHO-TEXHHUYECKOM IPOTpecce.

CBapo4HO€E NPOU3BOACTBO U POJIb XMMHH YIJIEBOJIOPOAOB B HEM.




Hedpts u ee TpaHCHOpPTHpOBKAa Kak OCHOBAa  B3aWMOBBITOJHOTO  MEXIYHApPOIHOTO
COTPYAHUYECTBA.

Tema 2.4.
A3oTcoaepaime
OpraHuyvecKue
coequHenus. Iloaumepsbl

Coaep:xanue yueOHOTro MaTepHaJia

1. | Amunbl. Ilonatne 00 amuHax. Asudaruyeckue amHHbBIL, HX KIACCUPHUKAIMUSI H
HOMEHKJIaTypa. AHWIMH Kak OpraHM4ecKkoe ocHoBaHue. [lomydeHwe aHmimHa U3
HUTpOoOeH301a. [IpuMeHeHne aHnInHa Ha OCHOBE CBOMCTB.

AMHHOKHCIOTHI. AMUHOKHCIIOTHI Kak am(oTepHble TU(YHKIMOHAIBHBIE OpPraHMYECKHE
coequHeHUs. XHMMHUYECKHE CBOIMCTBAa aMHHOKHCIOT: B3aMMOJEHCTBHE C UIEJIOYaMH,
KACJIIOTaMH M JIpyr ¢ JApyroM (peakuusi mNoJIMKOHIeHcanuu). IlentunHas cBs3p
nonunentuabl. [IpuMeHeHre aMMHOKUCIIOT Ha OCHOBE CBOWCTB

2. | Beaxn. IlepBuuHas, BTOpHYHAs, TPETUYHAS CTPYKTYpPhbl OCIKOB. XUMHUYECKHE CBOWCTBA
OCIIKOB: TOpEHHE, JIeHATypalus, THIPOJIN3, IIBETHBIE peakiuu. buonorundeckne ¢GyHKIUU
OEJIKOB.

3. | Homumepnbl .benku u momucaxapunsl kak Owononmmepsl. Ilmactmacesl. Tlomydenue
IIOJINMEPOB  PEaKkLMed NOoJUMEpHU3alMM UM IOJMKOHJAEHCAUMU. TepMoIulacTUYHBIE U
TEPMOpEAKTUBHbIE  ImacTMmaccel.  IIpeacraBurenum  1utactmacc.  Bosaokna, — ux
kjaaccuurkanus. [lonyuenue BoaokoH. OTaenbHbIE IPEICTABUTEIN XMMUUECKUX BOJIOKOH.

4. | IlpopuiabHble U NPOQeCcCHOHAIBLHO  3HAYMMBbIe  JJIEMEHTBl  CO/IePIKAHMS.
AMuHOKanpoHOBasi KuciaoTa. KampoH Kak TNpencTaBuUTENb ITOJMAMHIHBIX BOJIOKOH.
Ucnonp3oBanue  ruaponuza  OEIKOB B IPOMBINUIEHHOCTH.  [lomuBuHMIXIOpHI,
nonuterpadropaTuieH (teduion). deHonopopmanbaeruHble IactMaccel. Llemmynouna.
[TpomBITIIIEHHOE MPON3BOACTBO XUMHUECKUX BOJIOKOH.

JlabopaTopHbie padoThI

12. PactBopenue 6enkoB B Boje. OOHapyx eHHe OeNIKOB B MOJIOKE U MSICHOM OyJIbOHE.

13. Jlenarypamnus pacTBopa Oeska KYpHHOTO siilla COUPTOM, PacTBOpaMH COJIEH TSDKENbIX
METAJUIOB U IPU HarpeBaHUU

% %

NN B

IIpakTHyeckne 3aHATHA
Ne 3. Pemenue skcrepMMEHTaIbHBIX 3a/1ad Ha HAECHTU(QUKALNIO OPraHUYECKUX COETUHEHMM.
Pacnio3HaBaHue I1aCTMAcC U BOJIOKOH.

KonTtpoubHnas padora Ne2 no pasneny OpraHnyeckast XUMHs

CamocrtosiTeibHas paGora

AudpepeHnpoBaHHbIN 3a4eT

2

175/114
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J171s XapaKTepUCTHKU YPOBHSI OCBOCHHS YI€OHOTO MaTepralia UCIIOIb3YIOTCS CIEAYIONUe 0003HAYCHHS:

1. — o3HaKOMUTEIBHBIN (y3HABAHHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOMCTR);

2. — penpOAYKTHUBHBIN (BBITIOJHEHUE NCATEIHHOCTH 1O 00pa3ily, MHCTPYKIIUU WU TIOJT PYKOBOJICTBOM )

3. — IPOAYKTHBHBIN (TUTAHUPOBAHKUE U CAMOCTOSITEIIPHOE BBITIOJTHEHUE JICATSILHOCTH, PEIICHHE TIPOOJIEMHBIX 3a]1a4)
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2.3. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEFHOM JEATEJbHOCTH

CTYJIEHTOB

Paznen, Tema yueOHO#
MUCIUAILINHBI

OcCHOBHBIE BUJbBI ACATCIIBHOCTU CTYACHTOB

Baskneilinime xumuuecKune
MOHATHSA

VYMeHHe [aBaTh OINpEIENCHHE U ONEPUPOBATH CIIEIYIOUIMMU
XUMHWYCCKHUMHU IIOHATHUAMHU: BCIICCTBO, XUMHYECKHUI DJICMCHT,
aToM, MOJICKYJIa, OTHOCHUTEIbHBIE AaTOMHAas W MOJEKYJIsIpHas
MacCChlI, HOH, AJUIOTpOIINA, HU30TOIIBI, XHMMHUYCCKas1 CBA3b,
ANIEKTPOOTPULATEIBHOCTh, BAJCHTHOCTb, CTEIEHb OKUCIICHHS,
MOJIb, MOJISIDHAs Macca, MOJSIpHBIA 00BEeM Tra3000pa3HbIX
BEILECTB, BEIIECTBA MOJIEKYJSIPHOTO W HEMOJIEKYJSPHOTO
CTPOCHHUS,  PACTBOPBL,  JJEKTPOJUT M HEDJICKTPOJIUT,
ANIEKTPOIUTUIECKAS JAMCCOIMALuS, OKHCIIUTEIh "
BOCCTAHOBUTEINIb, OKHCJICHHE U BOCCTAaHOBJICHUE, TEIIOBOM
3pdeKT peakuuu, CKOPOCTh XUMHUYECKON peakiuu, KaTalus,
XUMHUYECKOE PAaBHOBECHE, YIJIEPOAHBIN CKeleT, (QyHKIMOHAIbHAsS
rpyIIa, i30Mepus, TOMOJIOr U

OCHOBHbBIE 3aKOHBI XHMHH

dopMyIHpOBaHUE 3aKOHOB COXPAaHEHHUS MacCchl BEUIECTB H
IIOCTOSIHCTBA ~ COCTaBa  BELIECTB.  YCTAHOBKAa  MPUYMHHO-
CIIEICTBEHHOM CBSI3W MEXAY COJEPKaHHEM STUX 3aKOHOB U
HallMCaHUEM XUMHYECKUX (OpMysl U YypaBHEHHMIl. ¥YcTaHOBKa
HBOJIIOIIMOHHOW  CYIIHOCTH MEHJICJIEEBCKOW M COBPEMEHHOM
dbopmynupoBok mepuoauueckoro 3akona J[.M.Menneneena.
OObsicHeHHe (PU3NYECKOTO CMbBICIA CUMBOJUKH NEPUOAMYECKOM
Tabnuiel xumudeckux anemeHToB [[.M.MenzaeneeBa (HOMEpOB
JIIEMEHTa, TMepHoja, TPYyNNbl) W  yCTAaHOBKA MPUYHUHHO-
CIEICTBEHHOM  CBA3M  MEXAYy  CTPOGHHEM  aromMa W
3aKOHOMEPHOCTSIMM ~ W3MEHEHHS  CBOICTB  JJIEMEHTOB  H
0o0pa3oBaHHBIX MMM BEUIECTB B IEpUOJAaX U TpyMIax.
XapaKkTepuCTUKA 3JIEMEHTOB MalbIX M OOJBIINX MEPUOJOB MO UX
nostoxkeHuto B Ilepnognyeckont cucreme JI.M1.Menneneesa

OcHoBHbIE TEOpUM XUMHUH

YcraHoBKa 3aBUCUMOCTHM CBOMCTB XUMHYECKHMX BEIIECTB OT
CTPOEHHUS aTOMOB OOpa3yIOIIMX HMX XHUMHUYECKHUX JJIEMEHTOB.
XapakTepucTHKa BaXXHEUIIMX THUIIOB XUMHUYECKUX CBS3€Hl U
OTHOCHUTEIILHOCTH 3TON THnojoruu. OObsICHEHHE 3aBUCUMOCTHU
CBOWCTB BEIIECTB OT UX COCTABA U CTPOCHUS KPUCTAIUIMYECKUX
pemeTok. POpMYJIHMPOBKA OCHOBHBIX ITOJOKEHUH  TEOpUHU
ANEKTPOJIUTUYECKON JUCCOLMALIMM U XapaKTEpPUCTUKA B CBETE
ATOM TEOPUM CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
coequHeHU. DOpMyJIHPOBKAa OCHOBHBIX IIOJIOKEHUN TEOpPUU
XAMHYECKOTO  CTPOCHUS  OpPraHUYECKHUX  COCOUHECHUH U
XapaKTEepUCTUKA B CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KJIAaCCOB
OPraHNYEeCKUX COCTMHEHUIN

Baskueiimue Belecrsa u
MaTepuaJIbl

XapakTepucTuKa COCTaBa, CTPOCHHS, CBOMCTB, MOJY4YEHHS U
npuMeHeHUs BakHenmux metauioB (IA u Il A rpynn, antomuHus,
’Kelle3a, a B €CTECTBEHHO-HAyYHOM Mpoduiie U HEKOTOpbIX d-
AJIEMEHTOB) M WX COEAMHEHHMH. XapaKTepUCTHKA COCTaBa,
CTpPOEHHS, CBOWCTB, MOJYYEHHS] M MPUMEHEHUS BaKHEHIINX
HemerauioB (VIII A, VIIA, VIA rpynn, a Ttakxe azora u
dbocdopa, yriaepoga u KpeMHUsS, BOJOPOJIA) M WX COCTUHCHUM.
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XapakTepucTHKa COCTaBa, CTPOCHUSA, CBOWCTB, MOJY4YEHUS U
NPUMEHEHHUS BaXHEHWIIUX KIIACCOB YTIJIEBOJIOPOAOB (alKaHOB,
[UKJIOAJIKaHOB, AJKEHOB, AaJKMHOB, apeHOB) WU HX Haubojee
3HAYUMBIX B HApOJHOXO3SHUCTBEHHOM IUIAHE TIPEICTABUTEICH.
AHaJorM4Has XapakTepUCTHKA BaXKHEHUIINX MpecTaBUTeNeH
JIPYTHX KJIAcCOB OpPraHWYECKHX COCOUHEHWI: MeTaHolla |
ATaHOJNa, CJIOXHBIX 3(QHUPOB, JKUPOB, MBUI, albJCTUOB
(popmanibiernioB W ameraibAeTHAa), KETOHOB  (aleToHa),
KapOOHOBBIX KHCIOT (YKCYCHOM KHCJOTBI, IJISi €CTECTBEHHO-
HAyYHOTO TPOQWIST MPEACTABUTENCH APYruX KIACCOB KHCIOT),
MOHOCaXapHuJI0B (TIIIOKO3BI), JIMCaxapuJioB (caxapo3sbl),
nojgucaxapuaoB  (Kpaxmajia W UEIUIIOJNIO3bI),  aHWIMHA,
AMUHOKHUCIJIOT, O€NKOB, HCKYCCTBEHHBIX M CHHTETUYECKHUX
BOJIOKOH, Kay4yKOB, IJIACTMAcC

XHUMHYECKHH S3LIK U
CHMBOJINKA

Hcnonp3oBanue B yueOHON U MPOPECCHOHANBHON JESTEIbHOCTH
XMMHYECKUX TEPMHHOB W CHUMBOJMKHM. Ha3BaHWEe W3y4EeHHBIX
BELLECTB 1O TPUBUAJIBHON WM MEXIyHApPOJHON HOMEHKIATYpE U
OTpaXE€HUE COCTaBA ATUX COCAUHEHUW C MOMOIIBI0 XMMHUYECKUX
dopmyn. OtTpaxkeHHe XUMHYECKHX TMPOIECCOB C IMOMOIIBIO
YpPaBHEHUN XMMHUUYECKUX PEAKIUN

[Iponomxenue

XuMnyecKkue peaKkuumn

OO0vbsicHeHne CYLIHOCTH XUMHYECKHUX IIPOLIECCOB.
Knaccugpukanus  XUMMYECKMX  peakuuil 1O  pa3Iu4HbIM
NpU3HAKaM: YHUCIly ¥ COCTaBy TPOJIYKTOB M PEarcHTOB,
terioBoMy  3ddexty,  HampaBineHuto, ¢aze,  HAUUYHIO
KaTaJln3aTopa, W3MEHEHHWIO CTETCHEH OKHCICHUS DJEMEHTOB,
0o0pa3ylolMX BeIIeCTBA. YCTaHOBKAa IIPU3HAKOB 0OOLIEro H
pPa3IMYHOTO B THIIOJIOTUM PEAKIMK JUISI HEOPraHWYeCKOW H
opranndeckoil xumuu. Knaccupunukanus BemecTB U MPOLECCOB
C TOYKM 3peHHsl OKHCJICHHA-BOCCTaHOBIeHHA. CocTaBlieHHE
YpaBHEHMH peakiyii ¢ MOMOIIBI0 METOJIa HIEKTPOHHOIo OanaHca.
OObsicHEHHE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOH pEakiuu |
MOJIOKEHHS XMMUYECKOT'0 pPABHOBECHS OT Pa3IMUHBIX (PaKTOPOB

XuMH4YecKHi
JKCIIEPUMEHT

Brimonaenue XHMHUYECCKOI'0 OKCIICPUMCHTA B IIOJIHOM
COOTBCTCTBUHU C  IIpaBUJIaMU 0C30ITacCHOCTH. Ha6J’II-OI[eHI/IC,
q)HKcaHI/ISI M OIMMCAHHUE PE3YJILTATOB MPOBCACHHOI'O OKCIICPUMEHTA

XuMmunueckas
uHpopmanus

ITpoBenenue CaMOCTOSITEIIBHOTO IIOUCKA XUMHUYECKON
uH(pOpMallMM C HCIOJB30BAaHUEM PA3IMYHBIX HCTOYHHKOB
(HayyHO-TIONYJISIPHBIX M3AaHUH, KOMIBIOTEPHBIX 0a3 JaHHbIX,
pecypcoB  MHrepHera).  Hcmonb3oBaHMEe — KOMIBIOTEPHBIX
TEXHOJIOTUH 111  00paOOTKM M Mepefjauyd  XHUMHYECKOM
MH(OpPMaIlUU U €€ MPe/ICTaBICHMsI B pa3IU4HbIX (hopMax

Pacyernl Mo XuMH4YeCKUM
(popmysiam 1 ypaBHeHUSIM

YcTaHoBka 3aBUCUMOCTH MEXITY KaueCTBEHHOM u
KOJIMYECTBEHHOW  CTOPOHAMH  XHMHYECKHX  OOBEKTOB |
mporeccoB. PeleHwe pacueTHBIX 3agad MO0 XUMHUYECKUM
dbopmynaM U ypaBHCHHSIM

Ipopuibnoe n
npogecCHOHATBHO
3HAYMMOeE COJAepP/KaHHe

OObsICHEHHE XMMHYECKHUX SIBJICHHM, MPOUCXOSAIINX B MPHUPOIE,
ObiITy u Ha mpousBoacTBe. OmpeneneHue BO3MOXKHOCTEH
MPOTEKAHUS XMMHYECKUX MPEBPAIICHUA B Pa3UYHBIX YCIOBHUSX.
CoOmroieHre MpaBWiI KOJOTHMUECKH TPAMOTHOTO TIOBEJICHUS B
okpyxkaromed  cpene.  OmeHka  BIUSHUS ~ XUMHYECKOTO
3arpsi3HEHUS]  OKPY)KAIOMIEH Cpeibl Ha OpraHu3M YeJIOBeKa W
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JIpyrue >kuBble opraHu3mbl. CoOmroeHne mpaBui 0e30macHOro
06pameHI/151 C TOproYnMHu )41 TOKCHUYHbBIMU BCIICCTBaAMU,
nabopatopHbiM  obopynoBanueMm. lloaroroBka — pacTBOpOB
3aJJaHHOM KOHLIEHTpAalMM B OBITY W Ha MPOU3BOJCTBE.
Kputnueckas orieHKa TOCTOBEPHOCTH XUMUYECKOW MH(pOpMaLuy,
IIOCTYIAIOUIEH U3 Pa3HbIX HCTOYHUKOB
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3. YCJIOBUS PEAJIM3AIINA YYEBHOM JUCHUIIIAHBI

3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MAaTEPHUAJIbHO-TEXHUYECKOMY 00eceYeHH 0

OcBoeHue nporpaMMbl y4yeOHOW AMCHUIUIMHBI «XUMHUS» MPEANoiaraeT Haludue
KaOuHeTa XuUMUU C Jaboparopueil u 1a0OpaHTCKOM KOMHATOH, B KOTOPOM HMEETCS
BO3MOXXHOCTh OO€CHeunTh CBOOOAHBIA AocTyn B MHTepHET BO Bpemsl yueOHOro 3aHSATUS U B
nepuoj BHEY4EOHOM 1eATENbHOCTH CTYIEHTOB.

[Tomemienne kaOMHETa MOJDKHO YIOBIETBOPATH TpeOoBaHusM CaHHTApHO-3IHIEMHO-
nornyeckux npaBuwi U HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) m ObITH OCHAIIEHO THUIOBBIM
000pyIOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM YHMCIIE CIIEHUAIN3UPOBAHHON
yueOHOM MeOenblo U CpelCTBaMU OOy4YeHUsl, TOCTATOYHBIMU JJISl BBINOJIHEHUS TpeOOBaHUM K
YPOBHIO IOJITOTOBKU CTY/AECHTOB.

B kabuHeTe N0JKHO OBITh MYJIBTUMEANIHOE 000pyTI0BAaHUE, TOCPEICTBOM KOTOPOTO
YYaCTHHKH 00pa3oBaTEIbHOTO MpoIlecca MOTYT IMPOCMATPUBATh BU3YabHYIO MH(OPMAIHIO 110
XUMHH, CO3]1aBaTh IPE3EHTALMH, BUI€OMAaTEpUaJIbI U T.II.

B cocTtaB yueOHO-METOIMYECKOTr0 M MaTepHabHO-TEXHUYECKOTO OCHAIEHUsI KaOuHeTa
XUMUU BXOJIST:

* MHOTO()YHKITUOHATIbHBIA KOMIUJIEKC MPEeIo1aBaTes;

* HaTypaibHble OOBEKTHI, MOJENHU, TMNpUOOpPsl U  HAOOPHI IS  MOCTAaHOBKHU
JEMOHCTPALIMOHHOTO U YUEHUYECKOTO SKCIIEPUMEHTA;

* IEYaTHbBIE U SKPAHHO-3BYKOBBIE CPEJICTBA OOyUEHUS;

* Cpe/ICTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTHBHI,

* [IEPEUYHU OCHOBHOM U JIONOJIHUTENBHON yUEOHOM JINTEpaTyphl;

* BCIIOMOTaTeJIbHOE 000pYyI0BaHUE U UHCTPYKLIUU;

* OMOIIMOTEeUHBIH (HOH/I.

B 6ubnuoteunsiii pona BXOAAT yueOHHUKHU U yueOHO-MeToanueckrue KoMIuieKkTsl (YMK),

PEKOMEH/IOBAaHHBIE WM JOMYIIEHHBIE [UIsI HMCHOJB30BaHUA B MPOGECCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHM3alMgX, pPEaJU3yIIIUX O00pa30BaTEIbHYI0 MPOTPAMMY CpPEIHETrO
obmero oopazoBanus B npezaenax ocBoenus [IIIKPC Ha 6aze ocHOBHOTO 00111€T0 00pa30BaHUs.

bubnworeynslii  GOHI MOXKET OBITh JOIMOJHEH XHWMHWYECKOW OIHIMKJIONCIUEH,
CIIPaBOYHUKAMU, KHUTAMU I YTEHUSI [10 XUMUHU.

B MPOIIECCE OCBOEHHUS MTPOrpaMMbl Y4eOHON AUCHUIUIMHBI «XHUMHUS» CTYIEHTHI
JOJDKHBI MMETh BO3MOXKHOCTH JIOCTYIA K JJICKTPOHHBIM YYEOHBIM MarepHaliaM I10 XUMHH,
UMEIONUMCS. B CBOOOJTHOM JIO0CTyIie B ceTH MHTEpHET (3JIEKTPOHHBIM KHHTaM, MPAKTUKyMaM,
tectaM, Mmatepuaiam EI'D u np.).

3.2. UupopmannoHHoe odecrieyeHue 00y4eHust

Ilepeuenn peKoMeHayeMbIX Y4eOHBIX U3J1aHMH, HNuTepHeT-pecypcos,
JAOTOJTHUTEIbHOM JIUTEPATyPhI

Jast cryneHToB

1. Tabpuensn O.C., OctpoymoB MN.I'. Xumus s npodeccuit U crnenuagbHOCTEH
TEXHUYECKOTO TpOoduIiss: y4eOHUK IJisi CTYH. YUpEKIeHUW cpea.npod. odpasoBanus. — M.,
2014.

2. T'abpuensn O.C., OctpoymoB WN.I'., Octpoymosa E.E. u ap. Xumust s npodeccuit u
CHeHaTbHOCTEH €CTECTBEHHO-HAYYHOTO MPOo(UiIs: y4eOHUK Ui CTY. YUPEKICHUN cpea.nmpod.
obpazoBanusi. — M., 2014.

3. I'abpuensn O.C., OctpoymoB WN.I. Xumus ans mpodeccuid M crenuanbHOCTEH
COLIMAJIbHO-9KOHOMHMYECKOTO M T'YMaHUTApHOTO MNpoduiei: yueOHHK A CTyA. YUpeKIEHUI
cpen.npod. obpazoBanus. — M., 2014.

4. Tabpuensa O.C., OctpoymoB WN.I'., CnaaxoB C.A., lopodeera H.M. [lpaktuxym:
yueb.mocodue A CTyl. YUpexaeHui cpel. mpod. odpazoBanus. — M., 2014.
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5. I'abpuensu O.C., Octpoymon WN.I'., CnagkoB C.A. Xumusi: mocoOue st HOATOTOBKHU K
EI'D: yue6.mocobue A cTy. yupexkaeHui cpea. npod. oopazoBanus. — M., 2014.

6. I'abpuensu O.C., JIpicoa I'.I'. Xumus. Tectsl, 3a1aun U ynpaxHeHus: yae0.mocoone
JUTSL CTYJL. yUpexXaeHui cpen. mpod. oopazoanus. — M., 2014.

7. Epoxur HO.M., KoBamesa W.b. Xumusa s mnpodeccuii U CrHenuaaIbHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAY4YHOro mnpoduied: y4eOHUK I CTYA. YYpPexJACHUU
cpen.npod. obpazoBanus. —M., 2014,

8. Epoxun I0.M. Xumus: 3amaun u ynpaxHeHUs: y4e0.mocooue s CTYI. yIpexKacHUI
cpen.npod. obpazoBanus. — M., 2014.

9. Epoxurn FO.M.COOpHUK TECTOBBIX 3aJaHUl 10 XUMHHU: yded.mocobue s
CTYI.yupexacHuii cpea. mpod. oopazosanms. — M., 2014.

10. Epoxun HO.M., KoaneBa W.b.Xumus mig mnpodeccuit MU cHeruanbHOCTEH
TEXHUYECKOTO MPOoduis. DIEKTPOHHBIH yueOHO-MeTOIM4YeCcKUil KomIuiekc. — M., 2014.

11. CnagxoB C. A., OctpoymoB WN.I'., I'abpuensu O.C., JlykpsnoBa H.H. Xumus s
npodeccuii M CHeNUaIbHOCTEH TEXHHYECKOTO mpoduiiss. DIEKTPOHHOE MPHIIOKEHUE
(37eKTpOHHOE YUeOHOE U3AaHKE) IS CTY. YUYpPEeKIeHH cpea.npod. oopazoanus. — M., 2014.

Jnst npenoxaBaresist

12. ®enepanbublii 3akoH or 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny. [lpukaz3 MunuctepctBa obpa3zoBanusi u Hayku P ot 17.05.2012 Ne 413 «O6
YTBEPKACHUM (PeepabHOrO TOCYAApCTBEHHOrO 00pa30BaTeNbHOIO CTaHAapTa CPEIHEro
(mosHOTO) 00I11IETO 00pa30BAHUY.

13. Ilpuka3 MunuctepcTBa oOpazoBaHus U Hayku P®D ot 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHuit B [Ipuka3z MunuctepctBa oOpa3zoBanus u Hayku PD ot 17.05.2012 Ne 413
“O06 yrBepxkaeHun ¢eaepaTbHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa CPEIHETO
(mosHOTO) 00I1IIETO 00pa30BAHUS Y.

14. TTucemo [lemaprameHTa rocynapcTBEHHON MOJIUTUKU B cepe MOATOTOBKH pabounx
kagpoB u JIIO Muno6puayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenpauuu Mo
OpraHu3aliil  TOJYYeHHS CpeAHero odOmero oOpa3oBaHuss B Tpelelax  OCBOCHHUS
00pa3oBaTeNbHbIX MPOrpamMM CpelHero npodeccuoHaabHOoro o0pa3oBaHusl Ha 06a3e OCHOBHOTO
oOuiero oOpa3oBaHMsl C y4eTOM TpeOoBaHUM (eepalibHbIX FOCy1apCTBEHHBIX 00pa30BaTeIbHbIX
CTaHJApTOB M TMOJIydaeMOH MpopeccCHH WM CIEUUAIBHOCTH CPEAHEro MpodecCHOHAIbHOTO
00pazoBaHUN.

15. T'abpuensn O.C., JlpicoBa I'.I'. Xumwusa: kHHra pans npenojaBarens: yueo.-
MeTtoa.mocooune. —M., 2012.

16. TI'abpuensn O.C. u ap. Xumus Uit npodeccuii U crnenuaibHOCTeH TEXHUYECKOTo
npoduss(31eKTPOHHOE MPUIIOKEHHE).

17. UnTepHeT-pecypchbl

18. www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBbI ropbD»).

19. www.hemi.wallst.ru (O6pa3oBaTeIbHBINA CAUT JJIS IKOJTHHUKOB «XUMUS»).

20. www.alhimikov.net (O6pa3zoBaTenbHbIN CalT JUIs HIKOJIbHUKOB).

21. www.chem.msu.su (31eKTpoHHas OMOIHOTEKA IO XHUMHH).

22. www.enauki.ru (uHTepHeT-M3maHMe JUIA yuuTedeld «ECTeCTBEHHBIE HaAyKn»).
www.lseptember.ru (MmeTonuueckas razeta «llepBoe ceHTIOPs»).

23. www.hvsh.ru (xypHan «XuMHs B LIIKOJIE).

24. www.hij.ru (xypHan «XUMHs 1 )KU3HBY).

25. www.chemistry-chemists.com (3JIEKTPOHHBIN XypHaT «XUMHKH U XUMHUSD).
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIUIIJIMHBbI

KoHTponeb ¥ OLEHKAa pe3ynbTaTOB OCBOCHHA  JIHUCLUUIUIMHBI  OCYILECTBISAIOTCS
IIPEN0IAaBaTEeIEM B IIPOLIECCE ITPOBEACHUS TECTUPOBAHMS, IPAKTUYECKUX 3aHATUN, KOHTPOJIbHBIX
paboT, a TakXe BBINOJIHEHUS CTYAEHTaMU UHAWBUYAJIbHBIX 3aaHUH.

Pe3yabTarnl 00yyeHus (0CBOCHHbIE YMEHUS,
YCBOEHHbIE 3HAHUS)

®opMbI M METOAbI KOHTPOJIS U
OlleHKH pe3y/IbTATOB 00y4eHus!

ChopMupoBaHHOCTH MPEICTABICHUH O MECTE XMMHUU B
COBPEMEHHOM HAyYHOU KapTUHE MUPA; IOHUMaHUE
pou XUMHUHU B (POPMUPOBAHUU KPYro3opa 1

(G yHKIIMOHAIBLHON IPaMOTHOCTH YeJIO0BEKa sl pEIICHUS
IPAKTUYECKUX 3a7a4;

BnaneHne 0CHOBONOJIAralOIIMMU XUMHYECKUMU
MIOHATUSAMH, TEOPUAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BaHUE
XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKON

BH&I{GHI/IG OCHOBHBIMH METOJaMU HAYYHOI'O ITO3HAHUA,
HCIIOJIb3YCMbIMH B XMMUMU: Ha6JIIOI[eHI/I€M, OIIMCAaHHUEM,
HU3MCPCHUCM, SKCIICPUMCHTOM; YMCHHC O6pa6aTI>IBaTB,
O0BACHATH PE3YIbTATHI HPOBCACHHBIX OIIBITOB U ACIIATH
BBIBOJbI, TOTOBHOCTDb U CIIOCOOHOCTD IIPpUMCHATDb
MCTOJbI IMTO3HAHUWA IMMPU PCHICHUHN MPAKTUYCCKHUX 3a1a4,

CdopMUpoBaHHOCTH YMEHHS IaBATh KOJMICCTBCHHBIE
OLICHKHU M TMIPOU3BOUTH PACUETHI TI0 XUMUYECKUM
dbopmysam U ypaBHEHUSIM;

BJ'Ia,I[eHI/Ie IIpaBUJIaMU TCXHUKHU 0e30macHOCTH IIpu
HCIIOJB30BaHNH XUMHYCCKHX BCIICCTB,

CdopmupoBaHHOCTH COOCTBEHHOM MO3UIUH 11O
OTHOIICHUIO K XUMUYECKON HH(POPMALINH, ITOTydaeMOi
Y3 pa3HbIX ICTOYHUKOB.

OneHka JesITeIbHOCTH CTYACHTA Ha

naboparopHbix pabotax NeNe 1-13,

MPaKTUIECKHX 3aHATUX NoNe 1-3,
KOHTPOJIbHBIX paboTax NeNel-2

Pa3pa6oruux: OI'BI1 OY YMT npenogasarens, k.0.H. O.M. ['onenesa
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