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1. IOACHUTEJIBHASA 3AITMCKA

1.1. ObaacTb npuMeHeHHUs1 padoyeil MPOrpaMmmel

[Iporpamma obmeoOpa3oBaTenbHON yUeOHOW AUCHUILTUHBI « XUMUS» MPETHa3HAYEeHA IS
U3y4YeHHs] XMMHUU B NpodecCHOHaNIBbHBIX OOpaszoBarenbHbIX opranmzaumsx CIIO, peamusyrommx
0o0pa3oBaTeNbHYI0 TIPOrpaMMy CpeaHero o0mero oOpa3oBaHMsI B MpPEIeTax OCBOSHUS OCHOBHOMN
npodeccuonanbHOl obpasoBarenpHoi nporpammbl CIIO (OITOIT CITO) Ha 0Ga3e OCHOBHOTO
o01ero oOpa3oBaHusl MPU MOATOTOBKE KBATH(PHULUMPOBAHHBIX paboyunX, CIAYKAIIUX, CIIELHATUCTOB
CpeIHero 3BeHa.

IIporpamma pazpadotana Ha ocHoBe TpeboBanmiit ®I'OC cpennero odmero oOpasoBaHus,
(denepaapbHON TOCYHapCTBEHHOH 00pa30OBaTENBHON MPOTrpaMMbl CPEeAHEro odmero odpasoBaHUS,
OI'OC CIIO cmemmanpHOCcTH  26.02.06 «OKCIUTyaTanmusi CyAOBOTO 3JEKTPOOOOPYNOBAHHUA U
CPEeICTB aBTOMATHUKU.

Conep:kaHue mporpaMMbl « XUMHs» HAMPABJIEHO HA JOCTHIKEHHUE CIEAYIOLIUX LIeJei:

— (¢opmupoBaHie y 00y4YarOIIUXCsl YMEHHs OLIEHUBATh 3HAYUMOCTh X UMUYECKOTO 3HAHUSI IS
Ka)KJIOT'O YeJIOBEKa,

— (¢opMupoBaHHUE Y OOYYAIOIUXCS LEJIOCTHOTO MPENCTABJICHHUS O MHUPE M POJHM XUMHH B
CO3JJAHMU COBPEMEHHOH €CTeCTBEHHO-HAYy4YHOH KapTHUHbI MHpA, YMeHHs OOBSCHSITH
OOBEKTBI M TPOLECCHI OKPYKAMIIEH HeHCTBUTENBHOCTH. MPUPOAHOH, COLUATBHOH,
KYJbTYpPHOH, TEXHUUECKOH Cpeibl, — HCIIOJb3Ys IJIsl STOr0 XMMHUYECKUE 3HAHHS, *

— pasBuTHE Y OOyYarOI[UXCS YMEHHH pa3in4arh (HakThl U OLEHKH, CPABHHBATH OLIEHOYHBIE
BBIBOJIbl, BUETh UX CBS3b C KPUTEPHUSIMU OLIEHOK M CBsI3b KPUTEPUEB C OMpPEIC/ICHHON
CUCTEeMOH IIeHHOCTEH, (GopMyTHpoBaTh 1 OOOCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

— mpuoOpeTeHne OOYYAIOLIMMHUCS OMNbITA PAa3HOOOPA3HOH [JESITENbHOCTH, TMO3HAHUS W
CaMOTIO3HAHUS, KJIOUYEBbIX HABBIKOB, MMEIOIINX YHHBEPCAJIbHOE 3HAYCHHE AJISIPA3IMYHBIX
BHUJIOB JIESITEIbHOCTH (HABBIKOB PELICHHUs MPOOJIeM, MPUHSTUS PELICHHI, TOUCKA, aHAIH3a U
o0paboTku  uHpOpPMAIMM, KOMMYHHKATHBHBIX  HAaBbIKOB, HAaBbIKOB  H3MEPEHHIA,
COTPYOHUYECTBA, 0€30MaCHOTO OOpAIeHHs ¢ BEIECTBAMH B TIOBCEIHEBHOM JKU3HHU).

B mporpammy BKJIIOYEHO COAEpKaHHE, HAMPaBICHHOE Ha (POPMHUPOBAHHE y CTYAEHTOB
KOMITETEHILIMKM, HeoOXomuMbIX st kadecTBeHHOro ocBoenmsi OITOIT CITO Ha 0a3e OCHOBHOIO
oOmero obpa3oBaHMsl C TOJYYEHHEM CpeaHero oOIero oOpa3oBaHMs; MPOTPaMMbl IMOATOTOBKH
KBaJTM(ULIMPOBAHHBIX PA0OYHX, CIYXKALIUX, TPOrPAMMBbI MMOATOTOBKH CIIELIHATUCTOB
CpEIHero 3BeHa.

XUMHST — 3TO HayKa O BEIEeCTBaX, UX COCTABE U CTPOSHMH, CBOWCTBAX U MPEBPALICHUSX,
3HAYEHUH XHUMHYECKUX BEIIECTB, MAaTepPHajOB M MPOLECCOB B MPAKTHYECKOH eSTeNbHOCTH
YeJIoBeKa.

Copnepxanne obmieoOpazoBarenbHONH y4eOHOW IUCHMIUIMHBI « XUMHs» HANpaBJIeHO Ha
yCBOEeHHE OOYHAIOIIUMICS OCHOBHBIX MOHSATHIA, 3aKOHOB U TEOPUI XMMMUH, OBJIZICHHE YMEHUSIMHU
HaOJMIOAATh XMMHUYECKHE SIBICHHS, MPOBOAUTh XUMHUYECKHN HKCIIEPUMEHT, MMPOH3BOAUTH PACUEThI
Ha OCHOBE XUMHYECKUX (POPMYJI BEIECTB U YPABHEHUI X MMHUYECKUX PEaKLIUM.

B mporiecce usyuenus xumun y 00y4aroUXCsi Pa3BUBAIOTCS MO3HABATEbHBIE HHTEPECHI 1
UHTEJIEKTyaJbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIBHOM MPHOOpETeHHs 3HAHUM MO
XHUMHHU B COOTBETCTBHU C BO3HHKAIOLIUMHU KM3HEHHBIMU MPOOJIEMaMH, BOCIIUTHIBACTCST OepekHOe
OTHOLIEHHsI K PUPOJE, MOHUMaHHe 310POBOro obpasa *KH3HU, HEOOXOIMMOCTH MPeayNpeKICHUS
SIBJICHUH, HAHOCALIMX Bped 3A0pOBbI0O W OKpykaromied cpene. OHHM OCBaUBAOT MPUEMBI
IPaMOTHOrO, O€30MaCHOr0 MCIONb30BAHUS XUMUYECKHUX BEIIECTB U MAaTEPUANIOB, IPUMEHSEMbIX B
OBbITY, CETbCKOM XO3SHCTBE M Ha MPOU3BOJCTBE.

IIpu cTpykTypHupoBaHiK comepikaHusi 00ueoOpasoBarebHON y4eOHOH AUCLMILIMHBI IS
npoeCCUOHANIBHBIX ~ 00pa30BATENbHBIX  OpraHU3aluil, pealrm3yriux  00pa30oBaTEeNbHYIO
nporpaMmy cpenHero odmero obpaszosanus B npenenax ocsoeHus: OIIOIT CITO Ha 6a3eo CHOBHOTO
obmero oOpa3oBaHUs, YYUTHIBANIACh OOBEKTHBHASI PeaJbHOCTb — HEOONbIIONW 00beM 4Yacos,
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OTHYLICHHbIX HAa W3yYeHHE XHMHUH U CTPEMJICHHE MAaKCHMAaJbHO COOTBETCTBOBATH HIESIM
pazBuBaromero obydenusi. I1osTomy Teoperndeckre BONPOCHI MAKCUMAIBHO CMEIIEHBl K Havally
U3yUYEHHsI TUCLUIUIMHBI, C TEM YTOOBI MOCIEAYIOMNN (PaKTHUECKHI MaTepHhas pacCMaTpUBAJICS Ha
OCHOBE U3yYEHHBIX TEOPHUH.

Peanm3anmst nenyKTHBHOTO MOAXOMA K U3YUEHHIO XUMHH CIIOCOOCTBYET Pa3sBUTHIO TAKHX
JOTMYECKUX ONepalyii MBIIJICHNUs, KaK aHajhu3 W CHUHTE3, OOOOIeHHe M KOHKPEeTH3alWs,
CPaBHEHHE U aHAJIOTHs, CHCTEMATH3aIHA U KIACCUPUKALS U JIP.

Uzydenne xumun B MpoheCCHOHANBHBIX 00Pa30BaTENIbHBIX OPraHNU3aALUAX, PEATH3YIOIINX
o0pa3oBaTeNbHYI0 MPOrpaMMy cpenHero odmero odpasosanus B npeaenax ocsoenus OITOIT CI1IO
Ha 0asze ocHOBHOro o0Iero oOpa3oBaHusl, UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT MpPOQHIIs
npodecCHOHATBPHOrO 00pa3oBaHMsl. DTO BBIPAXKAETCS B CONEPIKAaHUH OOYUYEHUS, KOINYECTBE YacOB,
BBIJICJIIEMBIX HA W3YUYEHHE OTHENBHBIX TEM IMPOrpaMMbl, TIyOHMHE X OCBOCHUS O0yYaroIIMMUCSH,
0o0BEMe W XapakTepe MPAKTUYECKHX 3aHITHH, BUIAX BHEAYIUTOPHOH CAMOCTOSITENbHOH paboThI
CTY/ICHTOB.

Crennduka wu3ydyeHUs] XMUMHUA TPH OBJIAACHUU MNPOQEeCcCHsMH M CHELHATbHOCTSIMHU
TEXHUYECKOTO MPOoQHIst OTpaXKeHa B KakaoH TeMe pasnena «ConepkaHue y4eOHOH TUCIIUTUTHHBD)
B pyOpuke «lIpodpunbHble U TpPOPECcCHOHATBPHO 3HAYUMBIE 3JIEMEHTBl COIAEPKAHHS». DTOT
KOMIIOHEHT peaJu3yercss TNpPH HHANBHAYAJbHOH CaMOCTOATENBbHOH pabore oOydarommxcs
(Harmucannu pedepaToB, MOATOTOBKE COOOINEHHH, 3aIluTe MPOEKTOB), B TMporecce yueOHOH
IEATEIbHOCTH 1O/l PYKOBOACTBOM MperonaBaTesisi (BBITOJHEHHH XUMHUYECKOTO 3KCIIEPHUMEHTa —
7a0OPaTOPHBIX OMBITOB M MPAKTUYECKUX PadOT, PEIIEHNH MPAKTUKOOPUEHTHPOBAHHBIX PACUETHBIX
3ama4 u T.1.).

B mporecce n3yueHus XUMUH TEOPETUYECKHIE CBEACHUS NOTOJIHIIOTCS AEMOHCTPALIUSMH,
7a0OpPaTOPHBIMU OMBITAMH W TMPAKTUYECKHUMH 3aHITHAMH. 3HAYUTEIBHOE MECTO OTBOAMTCS
XUMHYECKOMY SKcrepuMeHTy. OH OTKpbIBa€T BO3MOXHOCTH (DOpMHUPOBaTH y OOyYaroImuxcs
CHeLHaIbHbIE NPEAMETHBIE YMEHHs: padoTaTh C BEIIECTBAMH, BBIIMOJHATH MPOCTBIE XUMHUYECKUE
OMBITHI, YYUTh O€30MaCHOMY U JKOJIOTHYECKH TIPAaMOTHOMY OOpAaIIeHHI0 C BELIeCTBAMH,
MaTepHajJaMH U MPOLIECCaMU B OBITY M HA TIPOU3BOACTBE.

JList opraHu3ay BHEAy AMTOPHON CaMOCTOSTEIbHONU PabOThl CTYIEHTOB, OBJIAIEBAIOIINX
cnenuanbHOCTIME CITO TeXHHUYECKOrO M €CTeCTBEHHO-Hay4YHOro mnpoduiedi npodeccrnoHaibHOro
00pa3oBaHUs, TNPEACTABICH NPUMEpHBIH TNepeueHb pedeparoB (HOKIAAOB), WHIWBUAYAIbHBIX
MIPOEKTOB.

B npounecce m3yueHust XUMUH BaXXHO (POPMHPOBATH MHPOPMALIMOHHYK) KOMIIETEHTHOCTb
oOyuaromuxcsa. IlosToMy mpu  OpraHM3alMd  CaMOCTOSITENBHOW  paboTel  HEOOXOAMMO
aKLEHTUPOBAaTh BHUMAaHHE OOYyYarOIIUXCs Ha TOWUCKE HWH(POpPMALUU B CPEACTBAX MaccMenua,
UntepHere, y4eOHOW M CHelMajbHON JUTEpaType C COOTBETCTBYHIOIIUM O(OPMIICHUEM H
NPEACTaBICHUEM PE3YJIbTATOB.

Uzyuyenne oOmeoOpa3oBaTenbHON y4eOHOW MUCHMILIMHBI «XUMUS»  3aBEPIIAETCS
nonBefeHHeM WTOroB B (opme auddepeHIUpPOBaHHOTO 3ayeTa WM OSK3aMEHa B paMKax
MIPOMEXYTOUHOM aTTecTaluu cTyneHToB B mpouecce ocBoeHus OIIOIT CIIO ¢ nonyueHuem
cpenHero obiero odpa3oBaHusl.

1.2. MecTo y4eOHOMH AUCHUNIHHBI B Y4eOHOM IJIaHe

VueOHast IUCHUIUTHHA «XUMHs» SIBISIETCS y4eOHBbIM MPEIMETOM [0 BBIOOPY U3
obsi3arenpHONM mpenmetHoil oOmactu  «EcrectBennbie Hayku» @®I'OC  cpemnero obriero
oOpazoBaHwsl.

B npodeccroHaIbHBIX o0pa3oBaTeNbHbIX OpraHHU3aLHsIX, peau3yroIux
o0pa3oBaTeNbHYI0 MPOrpaMMy cpenHero odmero odpasosanus B npeaenax ocsoenus OITOIT CITO
Ha ©Oaze ocHOBHOro obOmero oOpa3oBaHusi, y4eOHas IOUCHUIUIMHA «XUMHS» HW3Y4aeTcs B
obmeobpasoBarenpHoM 1ukIe yaeOHoro OITOIT CITO Ha 6a3e ocHOBHOrO 00IIero odpasoBaHus C
MOJTyYEeHUEM CPeIHero o0iero oopa3oBaHusl.



2. PE3YJIbTATHI OCBOEHHA YYEBHOM JUCHUIIINHBI

OcBoeHue conep:kaHus y4eOHOW MUCHUILUTMHBI «XUMHs», OO0eCreunBaeT HOCTHUKEHHE

CTYJE€HTaMHU CJIEeIYIOLINX PE3YJbTaTOB:
* TUYHOCHHBIX!

YyBCTBO TOPJOCTH U YBAXKEHUS K UCTOPUH U JAOCTHIKEHUSM OTEUECTBEHHOW XMMHYECKOH
HAYKW, XUMUYECKH T'PAMOTHOE TOBENEHUE B MPO(ECCHOHANBLHOW NEATENHbHOCTUU B OBITY
pu oOpaIieHny ¢ XUMUYECKUMH BEIeCTBAMH, MaTepUaiaMU U TPOLIECCAMU,

TOTOBHOCTh K TPOAOJUKEHUIO OOpa30BaHUS M TOBBIMIEHUS KBaJU(pUKAIUKA B W30pPaHHOM
npoeCCUOHANILHOM ~ NIEATEIbHOCTH U OOBEKTUBHOE OCO3HAHWE POJH XHMHYECKUX
KOMIICTEHIIUH B 3TOM,;

YMEHHE WCIOIb30BaTh JOCTHIKCHUS COBPEMEHHOW XUMHUYECKOW HAYKH W XUMHYECKHX
TEXHOJIOTUH [IJIsl TIOBBIIIEHUsT COOCTBEHHOTO MHTEJUIEKTYAJbHOTO PAa3BUTHSL B BbIOPaHHOMN
poheCCUOHATTbHON AeSITeIbHOCTH,

* MeEMAaNpeOMemHbIX:

HUCIIOJIb30BAHHUE Pa3JIMYHbIX BUJOB MO3HaBaTEILHOU ACATCIIBHOCTH u OCHOBHBIX
HTEJUIEKTYaJIbHBIX ONepaunii (ITOCTAHOBKH 3a1a4i, POPMYyJIUPOBAHUS TUIIOTES,

aHali3a W CHUHTE3a, CPABHCHUS, O6O6H_IeHI/I$Ij CUCTCMATU3allH{, BBIABJICHUSA TPUYNHHO-
CIIEICTBEHHBIX CBsI3€i, MOKMCKAa aHAJOroB, (HOPMYJIMPOBAHUS BBIBOAOB) MJISI PELICHHUS
MOCTaBJIEHHOI 3agavyv, TMNPUMEHCHUEC OCHOBHBIX METOAOB TIO3HAHUA (Ha6J'II'OI[eHI/I$I,
HAay4YHOIro BKCHepI/IMeHTa) AJIL U3YYCHHUA PA3JIMYHBIX CTOPOH XUMHYECKUX O6’beKTOB u
MPOLIECCOB, C KOTOPbIMU BO3HHKAET HEOOXOIHUMOCTb CTAJKHBATHCS B MPOPECCHOHATBHOMN
chepe;

HUCIOJIb30OBAHUE PA3JIMYHBIX HWCTOYHUKOB MJIA TOJYUCHUA XUMHAYECKOI I/IH(bOpMaL[I/II/I,
YMEHHUE OLCHUTb €€ OOCTOBCPHOCTL MIJiI JOCTHIKCHHUA XOPOLIUX PpPE3YJIbTATOB B
npodeccuoHaIbHON chepe;

* HPEOMEMHBIX!

c(hOPMUPOBAHHOCTh TMPENCTABICHUI O MECTe XUMHH B COBPEMEHHOW HAy4YHOW KapTHUHE
MUpa;, T[OHUMAHHE POJIM XUMUH B (HPOPMHUPOBAHUU KpPyro3opa U (HyHKIUOHAIBHOM
IrPaMOTHOCTH 4Y€JIOBEKA AJIs1 PELIECHUs MPAKTUYECKUX 3a4ad4,

BJIAJICHUE OCHOBOIOJATAIOIIMMH XUMHUUYECKUMH TOHATHSIMH, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU;, YBEPEHHOE MOJIb30BAHNE XUMUUECKONH TEPMUHOJIOTHEN U CUMBOJIMKOM;
BJIAJICHUE OCHOBHBIMH METOAAMHU HAYYHOTO TMO3HAHMS, HCHOJb3YEMBIMU B XHMHU:
HaOJIIOIeHNEM, ONTUCAHUEM, H3MEPEHHEM, SKCIIEPHMEHTOM,;

ymeHne odpabdarbiBaTh, OOBACHATH PE3YJIBTATHI MPOBENECHHBIX OMBITOB U JENIaTh BBIBOJBI,
TOTOBHOCTb U CIOCOOHOCTh MPUMEHSITh METONbl MO3HAHUS MPH PEUICHUH MPAKTHYECKUX
3a7ad4;

c(OPMUPOBAHHOCTh YMEHUS aBaTh KOJWYECTBEHHBIC OLICHKU M MPOW3BOIUTH PACUETHI IO
XUMUYECKUM (popMyJiaM B ypaBHEHHSIM,

BJIaJICHHE NIPABUIAMHU TEXHUKH O€30MaCHOCTH MPH UCIIOIb30BAHUN X UMHUECKUXBEILECTB;
c(OPMHUPOBAHHOCTh COOCTBEHHOH MO3ULIMU MO OTHOIIEHUIO) K XUMUYECKOW WH(pOpMAIuy,
MOJIy4a€MON U3 PA3HBIX UCTOYHHUKOB.

2.1. TPEBOBAHUA K PE3YJIBTATAM OBYUEHUA

B pesynbrare nzydenns yueOHON TUCIMITIIMHBI « XUMUSD» 00yUaIOIIHICS TOJKEH

3HATL/IIOHUMATD:

POJb XMMHH B €CTCCTBOZHAHUH, €€ CBsA3b C APYIT'UMHU €CTCCTBCHHBIMU HAayKaMH, 3HAYCHUC B

JKH3HH COBPEMEHHOTO OOIIeCTBa,;

BAKHeHIIHMe XHUMHYECKHE TMOHATHS: BEIIECTBO, XUMUYECKUNA 3JIEMEHT, aTOM, MOJEKYJa,
Macca aTOMOB M MOJIEKYJI, HOH, PaJuKaJ, aJUIOTPOMHs, HyKJIUIbl U H30TOMbI, aTOMHBIE S-, p-, d-
opOUTaN, XUMUYECKasl CBsI3b, 3JIEKTPOOTPHUIATEILHOCTD, BAJCHTHOCTb, CTETIEHb OKUCJICHWS,
ruOpunu3anusi opouTaNeii, MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJI, MOJIb, MOJISIpHAs Macca,
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MOJISIPHBIH 00BbEM Tra3000pa3HbIX BELIECTB, BEINECTBA MOJEKYJSIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHMsI, KOMIUIEKCHbIE COEIMHEHHUs, JUCIEepPCHble CHCTEMbI, HCTHHHbBIE pPacTBOPEHI,
SJIEKTPOJIUTUYECKAsT UCCOLMALMS, KUCJIOTHO-OCHOBHBIE pPEAaKLUU B BOAHBIX pPacTBOPAx,
TUIPOJIN3, OKUCJIEHHE U BOCCTAHOBJIGHME, BJIEKTPOJIM3, CKOPOCTh XUMHUYECKOW peakLuu,
MEXAHM3M PEaKLUH, KaTalinu3, TeIUIOBOH 3PQEKT peakiuu, SHTAIbINS, TEIIOTa 00pa3OBaHuUs,
SHTPOMNHUS, XUMHYECKOE paBHOBECHE, KOHCTaHTAa pABHOBECHUs, VYIJIEPOJHBIM  CKeJeT,
(yHKUMOHANBHAS TPYIIA, TOMOJIOTHS, CTPYKTYpHass M NPOCTPAHCTBEHHAs H30MeEpHs,
WHIYKTHBHBIA 1 M€30MEPHBIN 3P PeKThL, 3eKTPod 1, HYKI€O(pHI, OCHOBHBIE THUITbI PEAKIIHA B
HEOPraHWYECKON U OpraHu4eCKON XUMUY,

OCHOBHbIE 3AKOHbI XMMHMH: 3aKOH COXPaHEHHUs MacChl BEILIECTB, 3aKOH MOCTOSHCTBA COCTaBa
BewecTs, [lepuonuueckuii 3akon JI.11. Menneneesa, 3akon I'ecca, 3akoH ABorampo;

OCHOBHbIe TeOpPHH XHMMMH; CTPOEHHUS aTOMa, XHUMHUYECKOM CBSI3U, 3JEKTPOJIUTUYECKOU
JUCCOLMALIMH, KUCIIOT U OCHOBAHMM, CTPOEHUSI OPraHNYeCKUX U HEOPTaHWYECKUX COEAMHEHUM
(BKITFOUAS] CTEPEOXUMHUIO ), XHMUYECKYI0 KHHETUKY M X UMHUYECKYIO TEPMOIUHAMHUKY;
KJIaccH(PUKANMIO M HOMEHKJIATYPY HEOpPraHMUeCKUX U OPraHu4YeCKUX COeMHEHNH;
NPUPOIHBbIE HCTOYHHUKH YTJIEBOIOPOIIOB U CIIOCOOBI UX NepepadboTKY;

BelllecTBA U MaTepHAJIbl, MIHPOKO HCIOJb3yeMble B MPAKTHKEe: OCHOBHbIE METaJIbl U
CIUIaBel, TpaduT, KBapL, MUHEPAIbHbIE yIOOPEHUs], MUHEPAIbHbIE U OPTraHUYECKUE KUCIOTHI,
IIEJIOYH, AaMMHMAK, YIJIEBONOPOXbL, (EHOJN, aHWIWH, METaHOJ], 3TaHOJ, STHIJICHTJIHKOJIb,
TIULEePUH, (POPMaNbAETH, aleTaTbAETH]I, alleTOH, IJII0KO03a, caXxapo3a, KpaxMal, KIeT4aTka,
AMHHOKHUCJIOTBI, O€JIKH, UCKYCCTBEHHBIE BOJIOKHA, Kay4yKH, IUIACTMACCHI, JKUPBL, MbUIA H
MOIOIIINE CPEICTBA,;

yMeThb:

HA3bIBATH: U3YUYEHHbIE BEIIECTBA [0 «TPUBHAIBHON» WM MEXyHAPOAHON HOMEHKJIATypaM;
onpeaeasiTb: BaJEHTHOCTb U CTENEHb OKUCJIEHUS XUMUYECKUX 3JIEMEHTOB, THUIl XUMHUYECKON
CBA3M B COENMHEHUSX, 3apsA] MOHA, M[POCTPAHCTBEHHOE CTPOEHHE MOJEKYyJ, THII
KPUCTAJJIMYECKON pelIeTKH, XapakTep cpeabl B BOAHBIX pacTBOpax, OKUCIUTENb U
BOCCTAHOBUTEJIb, HAMPABJICHUE CMEIICHUS PABHOBECHS IO BIUSHHEM Pa3JINYHBIX (DAKTOPOB,
H30Mepbl U TOMOJIOTH, IMPUHAIJIEKHOCTh BEINECTB K pPa3sHbIM KjaccaM HEOpraHMYecKux Hu
OpraHMYEeCKHUX COEJUHEHHI, XapakTep B3aUMHOIO BIHUSHHS aTOMOB B MOJIEKyJax, THUIIbI
peakLuii B HEOPraHU4IEeCKON U OPraHu4eCKON XUMUH,

XaPAKTEPH30BATB: S-, P-, d-3JIEMEHTHI 10 X NojoxeHuto B Ilepuonmueckoit cucreme M.
MeHnneneeBa, oOIe XUMHYECKHE CBOWMCTBA METAJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX W OpraHu4eCcKUX COEAMHEHMI; CTPOEHHE U CBOWCTBA OPraHUYEeCKUX
COeANHEHUH (yIIeBOAOPOAOB, CIUPTOB, (DEHOJIOB, aJIbIETH0B, KETOHOB, KAPOOHOBBIX KUCIIOT,
AMHUHOB, aMUHOKUCJIOT | YTJIEBOMIOB),

00BSICHATB: 3aBUCHMOCTb CBOHCTB XMMHYECKOTO 3JIEMEHTa U OOPa30BaHHBIX MM BELIECTB OT
nonoxxkenuss B llepuommueckoii cucreme JI.M. MenneneeBa, 3aBUCUMOCTb CBOWCTB
HEOPraHUYEeCKUX BELIECTB OT MX COCTaBa U CTPOEHHUs, NPUPOAY XUMHUECKOH CBS3H,
3aBHCUMOCTb CKOPOCTH XHWMHYECKOH pPEaKLUUH OT Ppa3IHyYHBIX (PAKTOPOB, PEAKLMOHHOH
CHIOCOOHOCTH OPTaHMYECKHX COEAUHEHHUH OT CTPOSHHS UX MOJIEKYJT,

BBINOJIHSTE XHMHYECKHIl JKCMEePUMEHT I10 PaclO3HABAHUIO BKHEHIINX HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB, MOJYYEHHUIO KOHKPETHBIX BEIECTB, OTHOCALIUXCS K H3yUYEHHBIM
KJ1acCcaM COEAUHEHMUII,

NPOBOAMTH PACUEThI IO XUMUYECKHM (HOPMYyJIaM U YPABHEHUSIM PEaKIIHIA;

OCYIIeCTBJIATH CAMOCTOSITENIbHBIA IOMCK XUMHYECKOW HWH(POPMALMU C HUCHOJIb30BAHHUEM
Pa3NMYHBIX HUCTOYHHMKOB (CIIPAaBOYHBIX, HAYYHBIX M HAYYHO-TIONMYJSIPHBIX  W3JaHH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HWHTepHETa), HCIONB30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUU JUIs1 00paboTKU W mepenadyyd XMMHUYeCKOH HH(OpMaly U ee NPEACTABICHUS B
Pa3NIUYHBIX (popMax;

HCNOJIBb30BATHL NPUOOPEeTeHHbIe 3HAHHS M YMEHHMs] B NPAKTHYECKOH JesiTeIbHOCTH H
NMOBCEAHEBHOH KH3HU:

IUIl TIOHUMAaHHUSl TIIO0aNbHBIX MPOOJEM, CTOALINX IEpel YeJIOBEUECTBOM: 3KOJOTHUECKHX,
SHEPreTHYECKUX U ChIPbEBBIX,

OOBSICHEHUS] XUMHUYECKHUX SIBJICHUH, MPOUCX ONALINX B MPUPOJE, OBITY U Ha MPOU3BOACTBE;
5KOJIOTHYECKHU IPaMOTHOIO NMOBEIECHUsI B OKPYXKAIOLIEH Cpene;
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®  OLEHKH BIIUSAHUS XUMHUYECKOTO 3arps3HEHUS OKPY KAKOIIEH CpeAabl HA OPTraHU3M 4YeJIOBEeKa W
IPYTHE )KUBbIE OPTaHU3MBI,
Oe3omacHOi paboThI ¢ BelecTBamu B Jaboparopun, ObITY U Ha MPOU3BONICTBE,
OMpeeeHUS] BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUHN B Pa3JIMUHBIX YCIOBUSIX U
OLICHKH UX TOCJIEACTBUIA;
pacrno3HaBaHUs U UACHTU(UKAITNH BAKHEHIIINX BEIECTB U MATEPHAJIOB,
OLICHKU KaueCTBa MUTHEBOM BOMBI U OTJAEIbHBIX MUIIEBBIX MPOIYKTOB;
KPUTHYECKOH OIEHKHM JOCTOBEPHOCTH XHUMHUYECKOH WHQGOpMALUK, MOCTyHalomel u3
Pa3TUYHBIX HCTOYHUKOB.

N3yyeHne THCLUIITUHBI CIIOCOOCTBYET (POPMUPOBAHUIO CIEAYIOMUX OOIIMX W MPOQECCHOHATBHBIX

KOMIETEHLIHIA:
Kox HanMvenoBanne pe3yabTara 00yueHust

OK1 Bribuparts criocobsl pereHus 3a1a4 mpodheCCHOHANBHON ACATCIBHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTCKCTAM.

OK2 Hcnonp3oBaTh COBPEMEHHBIE CPEACTBA MOKUCKA, AHATN3a H UHTCPIIPESTALNH HHPOPMALHH U
nHGPOPMAITHOHHBIC TEXHOJIOTHH ISl BRINOJHCHHS 33434 MPo¢eCCHOHANBHON ACATCIPHOCTH.

OK 4 AddexTuBHO B3aNMOASHCTBOBATE U padOTaTh B KOJUICKTUBE U KOMAH/C.

OK7 ConeiicTBOBAaTh COXPAHCHUIO OKPYKAIOIIEH CPEIbL, PECYPCOCOCPEKEHUIO, MPUMEHSATE 3HAHUS
00 U3MCHEHHX KIMMATa, MPUHLHIIIB OSPEKITHBOrO MPOU3BOACTBA, 3P PEeKTHBHO ACHCTBOBATH B
YPE3BBIYANHBIX CHTYALMIX.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIUILIAHBI

3.1. O6bem yueOHOI JMCHUNJIMHBI H BUABI YU4eOHOI padoThI

Bua yueOHoii padoTnI O6bem uacos
MaxkcumajibHasi yueOHasi HArpy3Ka (Bcero) 86
Oo0si3aTenbHAsI AyIUTOPHAA YueOHAsI HATPY3KAa (Bcero) 86
B TOM YHUCJIE!
NPAKTHYECKUE 3aHATUSA 20
JlaboparopHble 3aHSITHs 10

KOHTPOJIb CAMOCTOSATEIBHOMN padoThI
CamocTosiTesibHasi padoTa o0yuawmierocs (Bcero) -
B TOM YHCJIE!
VHJUBUAYJIbHBINA TPOEKT 10
Urorosas arrectauus B popme: 1 cemectp — aud. 3a4ér
2 cemectp — nud. 3a4éT

3.2. TemaTnuyeckuii NJIaH U coAep’KaHHe Y4eOHOH AUCHHIIINHDBI

«XHMHSI»
HaumenoBanmue Copep:xaHue yueGHOro MaTepHuasa, 1adopaTopHblie paGoThl H Oo0bem
pa3aesioB H TeM HNPaKTHYEeCKHE 3aHSITHsI, CAMOCTOSATEJIbHAsI Pa6oTa 00y4aroMxcs 4acoB
1 2 3
1 cemecTp
Pa3aen 1. OcHOBBI CTPOEHHSI BelleCTBA




1.1. CpaBHeHwue

aTtomoB
XUMUYECKM

X

3/1EMEHTOB
1 npuposa
XVIMUYECKO

7 cBAI3N

1.2.Mepuogny
ecKui
3aKOH "
Tabnuua
an.
MeHpenee
Ba

Copfep>kaHue y4ebHoro matepuana:

CoBpeMeHHast MofeNb  CTPOeHWst atomMa. CUMBOJIMYECKMIA  A3bIK - XMW
XUMUYECKUIA 31EMEHT. JIeKTPOHHasA KOH(Mrypaums atomMa. Knaccudmkaums
XUMUYECKMX 3/IEMEHTOB (S-, P-, d- 3neMeHTbl). BaeHTHble 3/1EKTPOHbI.
BaneHTHOCTb. ANEKTPOHHasA npupoaa XMMUNYECKOM CBA3W.
ONeKTPOOTPULATENBHOCTL.  Brabl XUMMYECKOA CBA3N (KOBaIEHTHas, MOHHas,
MeTa/I/IMYecKas, BOAOPOAHas) M crnocobbl eé 06pa3oBaHUS.

MpakTnyeckasn paboTa:

PelLieHVe 3afiaHuiA Ha UCMO/b30BaHME XMMUYECKO CUMBO/MKIA U HA3BaHWI
COEZIMHEHWIA MO HOMEHKNATYpe MEXAYHapOAHOr0 CO3a TEOPETUYECKON U
NPUKNALHON XUMIN 1 TPUBMA/bHBIX Ha3BaHWIA /151 COCTaB/IEHUSA XMMUYECKNX
(hopMy/1 BYXaTOMHbIX COefIMHEHNIA (OKCUAOB, CYNb(MAOB, MAPUA0B U T.M.) U
JPYrux HeopraHUYeCKNX COeaMHEHWIA OTAe/bHbIX KNaccoB. NpakTuyeckue
3a[jaHnA Ha YCTaHOB/IEHME CBA3W MEX/Y CTPOEHUEM aTOMOB XUMMUYECKUX
3/1EMEHTOB W NePUOAUYECKUM U3MEHEHWEM CBOMCTB XMMUYECKMX 3/IEMEHTOB Y
NX COEAVHEHWIA B COOTBETCTBUM C MONOXEHVEM B [eproanyeckoii cucteme.

MpakKTnyeckas paboTa:

Mepvognyeckas cucTemMa XMMUYeCKMX anemeHToB [O..  MeHaeneesa.
®usnyeckuii  cmbicn  Mepuogmyeckoro  3akoHa  AW.  MeHgeneesa.
3aKOHOMEPHOCTU U3MEHEHNISI CBOVCTB XMMMYECKMX 3/1EMEHTOB, 06pa3yeMbIX MMM
MPOCTbIX M CNOXHbIX BELIECTB B COOTBETCTBUM C MOMIOXEHMEM XUMWUYECKOro
anemMeHTa B Nepuoanyeckoli cucteme. MnpoBO33pEHUECKOE N HAYYHOE 3HAYeHNe
Mepunoamyeckoro 3akoHa [O.W. MeHgeneesa. [lMporHossl .. MeHzeneesa.
OTKpbITME ~ HOBbIX ~ XUMWYECKUX  3/IEMEHTOB.  PelleHVWe  MpakTMKO-
OPVEHTMPOBaHHbIX TEOPETMYECKUX 3afaHWin Ha XapaKTepu3aLmio XUMUYECKMX
3/1EMEHTOB «MeTannnyeckme / HeMeTa/InYeckune CBOICTBa,
3M1EKTPOOTPULATENIBHOCTL  XMMWYECKUX 3/1EMEHTOB B COOTBETCTBUM C  MX
3NMEKTPOHHbIM  CTPOEHMEM U MONMOXEHMEM B  MEPUOANYECKON  CcMCTEME
XUMKUYeCKNX anemeHToB [.1. MeHaeneesa».

Pasgen 2. XnmMuyecKume peakumn

2.1. Tunbl
XNMNYECKNX
peakuuii

Tema 2.2.
ONEKTPONNTU
yeckas
anccoymayms
N NOHHBIN
06MmeH

Copfep>kaHue y4ebHoro matepuana:

Knaccnmkaums v Tvnbl XUMUYECKUX Peakuuid C y4acThemM HeopraHMyecKmx
BewectB. CoCTaBfeHVe YpaBHEHWA peakuWid  COeAWHEHUS,  Pas/oXeHus,
3ameLleHns, 0bMeHa, B TOM UWCMe TOPEHWs, OKWCNEHWA-BOCCTAHOB/EHNS.
YpaBHEHNA OKUCNEHMSA-BOCCTaHOB/EHNA. CTeneHb OKuCneHnd. OKucnuTens Y
BOCCTaHOBWTENb. COCTaB/IEHNE YPaBHEHWIA OKMCIMTENbHO-BOCCTAHOBUTEbHbBIX
peakuuii METOAOM 3/1EKTPOHHOro GasaHca. OKMCUTENbHO-BOCCTaHOBUTE bHbIE
peakumMy B MpUPOAEe, MNPOM3BOACTBEHHBLIX MPOLECCaxX W >KU3HEAEATEe/bHOCTU
OpraH13MoB.

MpakTnyeckas paboTa:

KonnyecTBeHHble OTHOLLEHWS B XMW, OCHOBHbIE KO/IMYECTBEHHbIE 3aKOHbI B
XVMUW N PacyéTbl MO YPaBHEHMAM XMMUYECKMX peakLmiA. Mosb Kak egyHmLa
KOonuyecTBa BellectBa. MosnisipHas Macca. 3aKOHbl COXPaHeHWst MacChl U SHEPTUN.
3akoH ABoraapo. MonsipHbIii 06bEM ra3oB. OTHOCKTE/bHAsA MIOTHOCTL Fa30B.
PacuéTbl N0 YpaBHEHUAM XMMMNYECKNX PeaKLWii C UCMO/Mb30BaHNEM MaCChl,
06bEMa (HopMasibHbIe YCI0BUSA) ra3oB, KO/MYECTBA BELLECTBa.

Copfep>kaHue y4ebHoOro matepuana:

Teopuss  ANEKTPONMNTUYECKOM  auccoupaumni.  WMOHbl.  SNeKTponuTbl  ©
HE3NeKTPOMNTLI.  Peakuyn MOHHOTO obmeHa. CocTaB/fieHVe peakumii MOHHOro
obMeHa MyTEM COCTaBMEHUSI UX MO/MHBIX WU COKPALLEHHBIX VMOHHbIX YPaBHEHWIA.
KNCNOTHO-OCHOBHbIE peakuumn. 3aaHns Ha COCTaB/IeHNE MOHHBIX peakLni.



Pazgen 3. CtpoeHue u cBOiicTBA HEOPraHHYECKHUX BeLIECTB

Tema 3.1.
Knaccuduxaus,

Coaepsranue yueOHOro MaTepHasa;

[MpeaveT Heopranmdeckoi xumuu. Knaccupuranuss HCOPraHHICCKHUX BELICCTB.
[Mpocteiec u cmoxkueie BemecTBa. OCHOBHBIC KIACChl CIOMKHBIX BCINCCTB
(OKCHIDBI, OCHOBAaHHS, KHCIOTHI H COJH). B3auMOCBSI3b HEOPraHUYCCKUX
BCINECTB. ArperarHeic COCTOSIHHS BeIuecTBa. Kpucrammmueckue u amMopdHbe
BCINECTBA. THITBI KPUCTAIMYCCKUX PELIETOK (ATOMHAs, MOJICKYISIPHAS, HOHHASL,
METALTHYCCKAst). 3aBUCHMOCTh (PU3HUCCKHX CBOWCTB BCIICCTBA OT THIIA
KPHCTAUTHYCCKON PELIETKH. 3aBUCHMOCTh XHMHUYCCKOH aKTHBHOCTH BCINCCTB
OT BHJa XHMHWYCCKOH CBA3M M THMA KPUCTALTHUCCKOH perméTku. [IpuauHbn
MHOT000Pa3Hs BEIICCTB.

HOMEHKJIATYpa H
CTpoeHHe
HEOPraHHYeCKHX
BeIeCTB

IIpakTH4ecKkne 3aHATHS:

HomeHknatypa HeopraHHYECKHX BCIICCTB. HA3BAHMS BCLICCTB HCXOAS M3 HX
XUMHICCKOH (POpMYTBI WM COCTABICHHE XUMHUYCCKOH (POpPMYyNIBl HCXOAS W3
HasBanms BemmectBa no  MexkayHapoaHou (MIOITAK) wim  TpuBmanbpHO#
HOMCHKNaType. PemeHuwe mnpakTHdeckux 3ajaHuil MO  KiIacCH(pUKALMH,
HOMCHKJIATYPE H  XUMHYCCKUM  (OpMyIaM  HEOPTaHUYCCKUX  BCIUCCTB
Pa3MHYHBIX K1acCOB (YrapHbIH ra3, YINICKUCIBIN Ta3, aMMHAK, TaléHas U3BECTb,
HETameéHas H3BECTh, MHUTHEBAA COAA M JPYIUX). HA3BIBATh H COCTABIATH
($OpMyIBl XUMHUYCCKHUX BCIIECTB, OMNPEACTATh NPUHALICIKHOCTD K KIACCY.
Uctounnkn xumudeckod uHbopManmy (CpeacTBa MaccoBOW HWH(OpMALMH,
Wntepner u apyrue). [louck undopmammm mo Ha3BaHUSIM, WACHTH(PHKATOPAM,
CTPYKTYPHBIM hOpMYJIaM.

Tema 3.2. Pusuko-
XHMHYECKHE
CBOICTBA
HEOPraHHYeCKUX
BelLeCTB

Coaepsranue yueOHOro MaTepHasa;

Mertammer. Obmue ¢u3udeckiue U XUMHUYCCKHE cBovicTBa MeTamnoB. CrocoOsl
NOJYYCHUS.  3HAUCHHC  MCTAIOB ©  HEMCTA/UIOB B MNPHPOAC U
JKH3HCACATCIPHOCTH YCJIOBCKA M OpraHm3MoB. Kopposwst MeTaaioB: BHIbI
KOPPO3HH, CIIOCOOBI 3AIMUTHI METAJIIIOB OT KOPPO3HH.

Hemerammel. OOmupe ¢Qusmdeckne W XHUMHYCCKHEC CBOWCTBA HEMETAJIOB.
Tunwasasie ceolictea HemetamwioB IV — VII rpyon. Knaccudukammsas u
HOMCHKJIATyPa COCOMHCHUHA HeMeTaI0B. KpyroBopoTsl OHOTCHHBIX 3IEMEHTOB B

IPHPOJE.

XI/IMI/I‘IGCKI/IG CBOﬁCTBa OCHOBHBIX KJIACCOB HGOpFaHquCKHX BCIICCTB (OKCI/I,Z[OB,
OCHOBAHHUH, KHCIOT , COJCH U AP.). 3AaKOHOMCPHOCTH B M3MCHCHHH CBOWCTB
HpOCTbIX BCIICCTB, BO,Z[OpO,Z[HbIX COGﬂHHeHHﬁ, BBICIIUX OKCHUIAOB U I‘I/I,Z[pOKCI/I,Z[OB.

IIpakTH4ecKkHe 3aHATHS:

CocraBneHue ypaBHCHHUH XUMHYICCKHIX PEAKIHN C YIACTHEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB. METAUIOB M HEMETAVIOB, OKCHIOB META/LIOB,
HEMETANIOB U aM(OTEPHEIX 3IEMCHTOB, HCOPraHUICCKUX KUCIIOT, OCHOBAHHH U
aM(OTCPHBIX THAPOKCHIOB, HCOPTAHHYCCKHX CONCH, XapaKTCPU3YIOLIHX WX
cBoiicTBa. PemreHne NpakTHKO-OPUEHTHPOBAHHBIX MPAKTHUECKUX 3aJaHUM Ha
CBOHCTBA, COCTaB, MOIy4YeHHE H OE30MAaCHOE HCIONb30BAHUE BAKHEHINNX
HEOPTraHMYESCKHX BEHICCTB B OBITY H MPAKTHYCCKON ACITCIBHOCTH YEJIOBEKA.

NuanBuayaabHbIH IPOEKT
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Cemectp 2

Pa3gen 4. CTpoeHue u CBOICTBA OPraHHYeCKHX BellecTB
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Tema 4.1.
Knaccuduxaus,
CTPOEHHE H
HOMEHKJIATYpAa
OpPraHH4YeCKHX
BELUECTB

Coaepsranue yueOHOro MaTepHuasa;

[losBieHre W pa3BUTHE OPraHUYECKOM XHMHH Kak Hayku. [lpeamer
OpPraHUYECKOW XHUMHH. MECTO W 3HAUCHHE OPraHWYCCKOM XUMHH B CHCTEME
CCTECTBCHHBIX HAYK. XUMHUYCCKOE CTPOCHUE KaK MOPSAOK COCIHHCHHUS aTOMOB B
MOJCKYJEC COINIACHO HX BalCHTHOCTH. OCHOBHBIC TIOJNIOXKCHHS TCOPHU
XHMHYCCKOTO  CTPOCHUS  OpraHudeckux cocauHenuii A.M. byrtaeposa.
YIIepoaHbIi CKEIET OPraHmIeCKON MONEKYIIBl. 3aBUCHMOCTD CBOIHCTB BEIICCTB
OT XUMHYECKOro cTpocHHus Monekyld. Mzomepus u wmzomepel. llomsatue o
¢yHKkunoHanpHOM rpymme. Paaukan. [lpuHoume! knaccupuKauyu OpraHMdeckux
COCOVHCHUH. MeXIyHapoaHas HOMCHKIATYpa M TPUHLWIB HOMEHKJIATYPHI
oprannueckux cocauHeHuil. [lonarue 00 aszorcomepKaluX COCOUHCHUIX,
OHOJOTHYCCKH aKTHBHBIX BEHICCTBAaX (yriIeBOJaX, »Kupax, Oeakax u ap.),
BBICOKOMOIICKYIISIPHBIX COCAMHCHISX (MOHOMEP, IOJINMED, CTPYKTYPHOE 3BCHO).
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IpakTuyeckas padora:

Homenkmatypa opraHHueCKUX COSAHHCHUN PA3IHYHBIX KIACCOB (HACHIIICHHBIC,
HCHACHIIICHHBIC W APOMATHYCCKUE YTICBOAOPOIbI, CIUPTHI, (DCHOIBI, AlTbACTHUIBI,
KCTOHBI, KapOOHOBBIC KHUCIOTHI u Ap.). COCTaBICHUE MONHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJT OPraHHYCCKUX BEUICCTB OTACIBHBIX KIACCOB, UCIOJB3YS
WX Ha3BaHUs IO CHUCTEMATHYCCKOW M TPUBHUAJIPHOW HOMCHKIATYPS (ITUJICH,
aueTwicH, riuuepud, (eHOA, (GopMaTpACIHA, YKCYCHAsT KHCIOTA, TUIHIHH).
Pacuéter mpocreimicit  (GOpMyIBI  OPraHUYCCKOW MOJICKYJbI, HCXOAS U3
3ICMEHTHOTO cocraBa (B%).

Tema 4.2.
CeoiicTBa
OpraHHYeCKHX
COeTHHECHHUI

Coaepsranue yueOHOro MaTepHasa;

D U3HKO-XUMUUCCKUE CBOHCTBA OPTaHHYCCKUX COCIUHCHHUN PA3NUYHBIX KIACCOB
(ocobeHHOCTH — KIaccHPUKAMKM W HOMECHKJIATYPbl ~ BHYTPH  KJacca;
TOMOJIOTHYCCKHH psix U oOmas (Gopmyna; u3oMepus, (HU3HUCCKHE CBOKHCTBA;
XUMHUYCCKHAE CBOUCTBA, CIIOCOOBI MOy UCHUS)'

- TPEICIBHBIC YITICBOAOPOAB! (aJKaHBl M IMKJIOATKaHel). ['opeHne MeraHa kak
OIWH U3 OCHOBHBIX HCTOYHUKOB TCILIA B MPOMBINUICHHOCTH U 6bITy. CBOﬁCTBa
npCACIbHBIX YITICBOAOPOAOB, HAXOXKACHUC B MPUPOAC U TPUMCHCHHUC AJTKAHOB,

- HempeAcAbHBIC  (QIKCHBI, AJIKWUHBI, aJKQAWCHBI) W  APOMATHYCCKHC
yraeBogopoasl. [OpeHHE aueTHiICHa Kak HCTOYHHK BBICOKOTEMIICPATYPHOTO
TUIAMCHH TS CBAPKH M PE3KH MCTAILIOB.

- KUCTIOPOACOACPKAIIIE COCAUHCHHS (CIUPTHL U (PEeHOBI, KAPOOHOBEIC KUCIOTHI
v 3¢HUPHI, ATbICTUIB U KETOHBIL, JKUPHBI, YTIeBOAbI). [ [pakTHUCCKOE MPUMEHEHNE
ITUCHIINKOI, rulepuHa, Genona. [Ipumenenne hopmansaeruaa,
aUeTATbACTHA, YKCYCHOM KUCIOTH. MbIjia KaK COJTHA BBICHITHUX KaAPOOHOBBIX
KHCTIOT. MOFoIIHe CBOKCTBA MBIIIA.

- A30TCOACPIKAIINC COCAUHCHUS (AMHUHBI U AMUHOKHUCIIOTHI, OCITKH).
BbICOKOMOJ'IeKy.]'IHprIC COCOAUHCHUA (CI/IHTGTI/I‘IGCKI/IG u 6I/IOJ'IOI‘I/I‘1€CKI/I -
aKkTUBHBIC). MOHOMEP, MOIUMED, CTPYKTYPHOS 3BeHO. [lomumepusanus aTuicHa
KaK OCHOBHOE HAIPABICHUE €TI0 HCTIONb30BaAHHI.

I'encTrucckas cBsI3b MCXKAY PA3IUIHBIMU KJIaCCaMU OPTaHUYCCKUX COCﬂHHCHHﬁ.

IpaxTnyeckas padora:

CBoiicTBa OpPraHUYECKHUX COCAMHCHHM PAa3NMUYHBIX KJIAacCOB (TPUBHAIBHAS H
MEXIYHApOIHAs HOMCHKIATYPA, XUMHUYCCKHE CBOWMCTBA, CIOCOOBI MONYUCHHUS):
npeaciapHbic (AJKaHBI W UKIOATKAHBI), HCIPSIACIbHBIC (AJIKCHBI, AIKHHBI,
aJKaJUCHBI) U apOMATHYCCKHE VITICBOAOPOIBI, CIIUPTHL U ()EHOMBI, KapOOHOBHIE
KUCIOTHL W 3(HPB, aIbACTHAB ¢ KCTOHBI, aMHUHBI W aAMHHOKHCIOTEL
BBICOKOMOIICKY/SIPHEIC COCOUHCHUA. 3aJaHusd Ha COCTABICHHC YPaBHEHHUN
XUMHYICCKHX PCAKLUH € yYaCTHEM OPraHHUYCCKUX BELIECTB HA OCHOBAaHUM HX
COCTaBa U CTPOCHHIL.
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Tema 4.3.
peHTndrkaums
OpraHN4yecKmx
BELLIECTB, VX
3HayeHue n
NPUMeHeHNe B
ObITOBOW U
MPON3BOLCTBEHHO
M feaTensHOCTH
YesioBeKa

CocTaB/ieH/e CXeM peakLmii (B TOM YmnC/ie MO NPeL/IOKEHHbIM LiernoyKam
NpeBpaLLEHNin), XapaKTepr3yHLLIMX XUMUYECKMe CBOMCTBA OPraHNYeCKNX

COEZIMHEHWIA Pa3INYHbIX K/TaccoB, Cnocobbl MX NOMYYeHUs 1 Ha3BaHWe

OPraHUYeCKNX COEAUHEHWIA MO TPUBMANBHOW UM MEXIYHapOAHOM 2
CUCTEMATNYECKOW HOMEHK/IAType. PeLleHne npakTUKO-OpUEHTMPOBaHHbIX
TEOPEeTUYECKMX 3aaHNIA Ha CBOCTBA OPraHNYECKNX COBLAVHEHWI Pa3/INYHbIX

K/1accoB.

JlabopaTopHble paboTbl

MpeBpaLLeHns OpraHNYecKyX BELLECTB NP HarpeBaHuMm.

MonyyeHne aTuNeHa 1 N3y4YeHne ero CBOVICTB. 6
MogennpoBaHMe MONEKYN N XMMUYECKUX MPEBPALLEHNI Ha NpUMepe 3TaHa,
3TWNEeHa, aLeTuIeHa u ap.

CopepxaHue yyebHoro marepuaia:

BrioopraHuyeckve coefiHeHWs. TpriMeHeHWe 1 BUONOTNYECKas PO/b YI/IeBOAOB.
OKuCreHVe YrNeBOAOB - WCTOYHWMK 3SHEPTUM XKMBbIX OpraHusmoB. O6nactu
MPUMEHEHUA aMUHOKWCNOT. [peBpalleHe ©6enkoB MWW B OpraHv3Me.
Brvonornyeckne (yHKUMM GenkoB. Buonormyeckne (yHKUMW KMPOB. Posib
OpPraH1YecKoN XUMWK B peLLIEH NPo6em NULLEBOI 6e30MacHOCTY.

Po/lb OpraHMYecKor XMMn B peLLIeH Npo6/ieM 3HepreTUYecKol 6e30nacHoCTy,
B PasBUTUM MeOULMHBI, CO3L4aHMM HOBbIX MaTepuasioB, HOBbLIX WCTOYHWKOB
3HEepPrumn (anbTepHaTVBHbIE WCTOYHUKM 3HEprum). OnacHOCTb BO3LENCTBUSA Ha 2
XXVMBble OpraHM3Mbl OpraHUYeCKNX BELLECTB OTAE/bHbIX K1accoB (YrneBo40poab!,
CNVPTbI, (heHOMbI, XIOPOPraHNYecKyie NPOU3BOAHbIE, abAerabl U Ap.), CMbICA
nokasarens npejenbHO J0NyCTUMON KOHLEHTpauum.

JlabopaTopHble paboThbl:

NoeHTuthmnkaums opraHA4ecKmxX CoeaMHEHNI pas/inuHbIX KNaccoB (Ha npumepe
aNbernaoB, Kpaxmana, YKCYCHON KUCNOTbI, Ge/IKOB M T.M.) C UCMO/b30BaHMEM

UX PU3NKO-XUMUYECKUX CBOWCTB N XapaKTepHbIX KaYeCTBEHHbIX peaKLuii.

[JeHatypaupa 6enka npy HarpesaHnu. LIBeTHble peakLymn 6eNKoB. 2
BO3HMKHOBEHME aHANIUTUYECKOTO CUrHa/IA C TOUKM 3PEHNA XUMNYECKIMX

MPOLIECCOB NPV NPOTEKaHMM KaYeCTBEHHO peakLvi, NO3BONSHOLLEN
NAEHTU(DNLMPOBATL NPELJIOKEHHbIE OpraHUYEeCKUe BELLECTBa.

Pa3gen 5. KMHeTUYeCcKMe N TepMoANHaMNYeCcKme 3aKOHOMEPHOCTU NPOTEKaHNA XMMUYECKUX

peakumin

Tema b.1.
CKopocTb
XUMUYECKUX
peakuuii.
XnMmnyeckoe
paBHoBecCKe.

CofeprkaHne yyebHoro Matepviana:

CKOpOCTb peakumn 1 eé 3aBUCUMOCTb OT pas/yHbIX (DaKTOPOB: NPUPOLbI
pearvpyroLLMX BELLECTB, KOHLIEHTPaLMK pearmpyoLLmX BELLECTB, TemMnepaTypbl 1
NNoLLaaN peakLMOHHON NOBEPXHOCTW. TensoBble 3PMEeKTbl XUMUYECKMX

peakuyin. IK30- 1 3HAOTEPMMYECKME peakumn. OBPaTUMOCTb PeaKLiii. 2
X/MMYeCKOoe paBHOBECUE M ero CMELLIEHWE MOA, JeMCTBYEM PasNYHbIX (PAKTOPOB
(KOHLLeHTpaLIMsa peareHToB UM NPOAYKTOB PeakLyn, faB/eHne, TeMnepaTypa)

AN CO30aHMs ONTUMa/TbHBIX YCI0BUI NPOTEKAHNS XMMUYECKMX MPOLLECCOB.

MpvHumn fle-LaTense.

MpakTnyeckan pabora:

PeLLieH/e NPaKTUKO-OPUEHTUPOBaHHbIX 3aJaHuniA Ha aHaIM3 (hakTopos,

B/INSAIOLLMX Ha U3MEHEHME CKOPOCTM XUMUYECKOW peakLyK, B TOM Yucrie C

MO3ULIA 3KOMOTrMYeCKM LienecoobpasHoro noBeseHrs B 6bITy U TPYLOBOWA
[eATeNIbHOCTU B LIENSAX COXPaHEHWs CBOEro 340P0Bbs M OKPY>KatoLLEein NpUpoLHOiA 5
cpenpl.

PeLLeHVe NPaKTUKO-OPUEHTPOBaHHbIX 3a[aHWiA Ha NPUMeHeHWe npuHLmMna Jle-
LLlaTenbe 4719 HAXOXAEHWS HarnpaBieHNs CMELLEHNS PaBHOBECUS XMMUYECKON

peakLuumn 1 aHanm3 PaKTopoB, BIMSAIOLLMX HA CMELLEHMe XMMUYECKOrO

paBHOBECUS.
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Paspen 6. PacTBopbl

Tema 6.1. Ilousarue

Coaepsranue yueOHOro MaTepHuasa;

PactBopenue kak rsnko-xumuueckuii mpouecc. Pacteopsl. CiocoObr
MPUrOTOBJICHMA pacTBOpoB. PacTBopuMmocTs. MaccoBas 101 pacTBOPEHHOTO
BemecTsa. CMBICI MOKA3aTe/ sl PEACIBHO JOMYCTUMON KOHIICHTPALUH U €T0
HCTIOIb30BAHKC B OLICHKE SKOJOTHUICCKON OC30MacHOCTH.

o pacreopax. |IIpaBuia 3xomormuecku nenecoobpa3sHOro NOBeACHUS B OBITY U TPYJOBOU 2
HccnenoBanue |ICATCIBHOCTH B LESX COXPAHCHHS CBOCTO 3M0POBbSI H OKPYKAOIICH PUPOIHON
CBOMCTB Cpcabl; ONMaCHOCTDH BOSﬂeﬁCTBHﬂ Ha KUBBIC OPraHU3MBbI OHpe,Z[eJ'IéHHLIX BCIIICCTB.
pacTBopoB Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX PACYETHBIX 33TaHUN HA PaCTBOPEL,
HCIOJB3YEMbIC B OBITOBON H MPOU3BOACTBEHHON ACATECIBHOCTH YCTIOBECKA.
JlaGopaTopHbie padoThbI:
[NpuroroBncHNE PaCcTBOPOB 3aJAHHOHM KOHLICHTPALIMH U OTPCICICHUE CPSIBI 2
BOJIHBIX pacTBOPOB. PeineHne 3a1a4 Ha NPUTrOTOBICHHE PACTBOPOB.
Pasgen 7. Xumusi B 0bITY H HPOH3BOACTBEHHOMH JeITEJILHOCTH Y€JI0BEKA
Coaepsranue yueOHOro MaTepHasa;
Hosgeiimme a0cTkeHNI XUMHIECKOH HAYKH U XUMHYECKOH TexHoIoruu. Poms
XHUMHHU B 00CCICUCHUN 3KOIOTHICCKON, SJHEPTETHUCCKON U MUIIECBOH 2
Tema 7.1. Xumus B [0c30macHoCcTH, pa3sutuu MeauiuabL. [IpaBuia noucka U aHaIH3a XUMUICCKON
ObITY H nH(OPMALIUHU U3 PA3THYHBIX HCTOYHHUKOB (HAYYHAS U yueOHO-HAY IHAS
NPOH3BOACTBEHHO [IUTCpaTypa, CpeacTBa MaccoBoil nupopmanuu, cets MHuTEpHET).
ii aesitesibHOCTH  |[IpakTHyeckas paGora:
YeJI0BECKA Ilonck u aHamM3 KEHCOB O OPUMCHCHUU XUMHUYCCKUX BCIICCTB U TEXHOJIOTHH C
yuérom Oyayimei npodeccruoHaIbHOM ASSITCIbHOCTH. 2
IpeacraBaeHue pe3yapTaTOB PEIICHUS KEHCOB B (POpME MUHH-IOKIAIA C
HNPE3CHTALUCH.
Bcero: 86
3.3 IlepedeHb BONPOCOB HTOTOBOr0 KOHTPOJISI 3HAHHH
1 cemecTp
1. OCHOBHBIE XUMHYECKHUE TIOHSTHS U 3aKOHBI
2. Ilepuoanueckas cucreMa xumMudeckux 3nementos /[ M. Menneneesa.
3. PacTBOpBI 5JIEKTPONUTOB.
4. Teopus 37AEKTPOAUTUYECKON AUCCOLMALMU. MeXaHU3M TUCCOLIUALINU.
5. Jlucconmanus KMCJIOT, OCHOBAHUN U COJNIEH B BOJHBIX PACTBOPAX.
6. Crenenpb auccounanun. CusbHbIe U cadble SJIEKTPOIIHUTHL
7. Peakiuu B pacTBOpax 3J€KTPOJUTOB.
8. OKHUCIUTENTbHO-BOCCTAHOBUTENBHBIC PEAKLIHH.
0. Oxkucnurenu.
10. Boccranosurenu.
11. OKHUCIUTENbHO-BOCCTAHOBUTEIbHAS! ABONCTBEHHOCTD.
12. OOu1me cBOMCTBA HEMETAIIOB.
13. OOu1ne cBOMCTBA METAILIOB.
14. O0630p 31€MEHTOB-METAJJIOB INIABHBIX TOATPYIIIL.
15. 0O0630p 31€MEHTOB-METAJIIOB MTOOOYHBIX TOATPYIIIL.
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Cemectp 2

16. Ocobennoctu opranndeckoit xumuu. ['omonoru. Mzomepsr.
17. Knaccuukanus opraHnuecKux COeITUHEHNH.
18. Knaccupukauus $yHKIMOHATBHBIX TPyIT. MOHO- M MOMU(YHKINOHAIBHbBIE COSTUHEHMUSI.
19. THunbl OpraHUYecKUX peaKLyi.
20. OTHocuTe IbHAS MIJIOTHOCTD [a30B.
21. XuMHuueckas CBA3b B OPTaHUYECKUX COSAUHEHUSX.
22. I'eomeTpust Mmonieky.
23. Teopust xuMHUYeCKOro CTPOEHUs OpraHuyeckux coenuHeHuit A.M.bytneposa
24. [IpenenbHbie yrieBonopons! (ankanbl). CTpoeHne ankaHoB. PU3HMUECKHe CBOHCTBA.
25. XHUMHUECKHe CBOMCTBA alKaHOB. llonydyenne u npuMeHeHne aJIKaHoB.
26. [uknoankaHsl.
27. HenpenenvHeie yriesogopoab!. ANKeHbI.
28. JneHosble yraeBoaopoas! (ankanueHsr). Kayayk.
29. Anxunbl. CTpoeHUe U CBONCTBA aJKHUHOB.
30. ApomaTtudeckrie yrieBonopoasl. (apensi). berson.
31.  TI'omomoru Genzomna.
32. IIpenenpHble OAHOATOMHBIE CIIUPTHL
33. MHOroaToMHbI€ CIUPTBL
34. DeHOBL.
35. AJbIErUIbl U KETOHBI.
36. OnHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.
37. CrnosxHbie 3QUpBHL
38. Kupsr.
3.4. NnauBuayanbHblid NPOEKT

WUHnouBunyadpHBI TPOEKT TpeAcTaBiIsieT coOoi  ydeOHBIH MNpPOeKT wiIn  y4ueOHoe
UCCIIEIOBAHNE, BBIMOJHSIEMOE OOYy4aroIUMCs B paMKaX OIHOTO MJIM HECKOJBKHX Y4eOHBIX
OUCLUIUINH C LENbI0 NPUOOPETEHHsT HABBIKOB B CAMOCTOSTEIBHOM OCBOCHUU COMACPIKAHUS U
MeTonoB M30paHHBIX oOOjacTell 3HAHWH W/WIM BUAOB IEATENBHOCTH, MK CaMOCTOSTEIBHOM
NPUMEHEHUH PUOOPETEHHBIX 3HAHUH U CIIOCOOOB NEHCTBUN NPU PEIICHUH NMPAKTHIECKHUX 3a7ad, a
TAaKXKE€ Pa3BUTHUS CIIOCOOHOCTH TPOCKTUPOBAHHMS M OCYIIECTBJICHUS LENecOOOpasHON W
Pe3yNbTaTUBHON NEATEIbHOCTH (TIO3HaBaTENBHOM, KOHCTPYKTOPCKOH, COLIMAJIbHOM,
XYI0XKECTBEHHO-TBOPUECKOH, HHOK).

IIpoekTHast AEATENBHOCTb CTYAEHTOB SIBJISIETCS OAHUM W3 METOIOB Pa3BHBAOLIETO
(JINYHOCTHO-OPHEHTUPOBAHHOTO) OOy4YeHHUs, HampaBlieHa Ha BBIPAOOTKY CaMOCTOSITEbHBIX
UCCIIEIOBATENIbCKIX YMeHHH (moctaHoBka mpobnemsl, cObop u obOpaborka uHpOpManmy,
NPOBENEHUE SKCIEPUMEHTOB, AaHaJH3 TMOJYYCHHBIX pPe3yJbTAaTOB), CIOCOOCTBYET pa3BUTHIO
TBOPYECKHUX CHOCOOHOCTEH M JIOTHYECKOTO MBIIIJICHUS, OOBEIUHSIET 3HAHUS, MMOJyUYEeHHBIE B X0/
yuebHOro mpouecca, U NMPUOOINAET K KOHKPETHBIM JKH3HEHHO BAKHBIM H IMPOQECCHOHAIBHBIM
npodaemMam.

IIpoekTHast nEeATENBPHOCTh SIBISETCS O0s3aTENbHONH YacTbiO Yy4ueOHOH IesITeIbHOCTH
CTYZIEHTOB TepBOro Kypca. CTyIOeHTHI BBITOJHSOT WHANBHIYAJIbHbIE TPOEKTHI 32 CUET BPEMEHH,
OTBEACHHOT'O HA CAMOCTOSITEIIbHYIO padoTy.

B03MOXXHBI ClIeyIOLIIE TUITBI HHIUBUAYAIBHBIX POEKTOB:

— uHpOpMAIMOHHBIE U MPOOIeMHO-pedepaTHBHBIE PabOThI, HAMUCAHHBIE HA OCHOBE HECKOJIbKUX
HAYYHBIX W JIUTEPATYPHBIX HCTOYHHUKOB M MPEAIOJarafoliie COMOCTABJICHHE NaHHBIX W3
Pa3HBIX UCTOYHUKOB M HA OCHOBE 3TOT0 COOCTBEHHYIO TPAKTOBKY MOCTABJICHHON MPOOJIEMBI,

— DOKCIEpUMEHTAJIbHbIE palOoThl, HANUCAaHHBIE HA OCHOBE BBIMOJHEHUS HKCIEPUMEHTA,
OMHCAHHOTO B HAyKe M HMMEIOINEro M3BECTHBIA PE3YJbTaT, HOCAT CKOpee HILTFOCTPATUBHBIN
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1.
2.

XapakTep W MPEIIoNaraloT CaMOCTOSTENbHYIO TPAaKTOBKY OCOOEHHOCTEH pe3yibTraTa B
3aBUCHUMOCTH OT UIBMCHCHUA UCXOAHBIX JaHHBIX,

HATYyPAJIMCTUYECKHUE M ONHCATeNIbHbIe padOThl, mpeacTaBisomue codoil HabmoneHue wu
KaueCTBEHHOE OMHCaHHe KaKoro-iubo sBICHUS,

HUCCICAOBATCIIBCKHUE pa60TbIj BBIITIOJIHEHHBIC C MOMOMIBKO KOHKPETHBIX METOAUK W HMEHOIIUEC
COOCTBEHHBIN HKCIEPUMEHTANbHBIA MaTepuali, Ha OCHOBAaHHM KOTOPOTO MEJIaeTCsl aHAIU3 U
BBIBOJIbI O XapaKTEPe UCCIIEAYEMOTO SIBICHHUSI,

NPaKTHUKO-OPUEHTUPOBAHHBIE PabOThI, MPEANOJAraloL[ie H3rOTOBJICHHE MAaTEePUaTbHOIO
oObekTa (MOfeU, MaKeTa UJIM HHOTO KOHCTPYKTOPCKOTO M3/ENHS).

IIpumepHbie Tembl pedepaToB (A0KIAT0B), HHAMBUAYAJIbHbBIX IPOEKTOB

buortexHonorus u reaHas uHXxeHepus — Texnoaorun XXI seka.
HanorexHonorus xak NpUOPUTETHOE HANPABIIEHUE PA3BUTHS HAYKU U IIPOU3BOJCTBA B

Poccuiickoint @eaepauuu.

3. CoBpeMeHHBbIE METOBI 00€33apasKUBAHUS BOABL.

4. AnnoTponusi MeTaJIoB.

5. Kuznb u nesrenwHocTh JI. M. Menaeneena.

6. «I[TepronnyeckoMy 3akoHy Oyayluee He IPO3UT Pa3pyIIEHHEM. .. »

7. H3oronsl BOgopoaa.

8. Hcnonp3oBanue paguoakTUBHBIX U30TOMNOB B TEXHUYECKHUX LETISX.

9. PeHTreHoBCKOe U31y4eHNe U €r0 UCMONIb30BAHUE B TEXHUKE U METULIUHE.

10. IInazma — 4eTBEpPTOE COCTOSIHHUE BELIECTBA.

11. AMopdHBIe BelecTBa B IPUPOAE, TEXHUKE, OBITY.

12. OxpaHa okpy>karoleii cpefibl OT XUMHUYECKOIO 3arpsiI3HEHHS.

13.  IIpumenenue TBepAOro u razoodpasHoro okcuna yriepona (IV).

14. 3aluTa 030HOBOTO SKpaHa OT XUMUYECKOT0 3arpsi3HEHMUSI.

15. I'pyOonucnepcHble CUCTEMBI, X KJIACCH(PHUKALNS U UCTIOIB30BaHNE B IPO(ECCHOHANTBHOM
NEeSITEJIbHOCTH.

16. Kocmernueckue renu.

17. IIpumenenue cycrieH3ui U SMyJIbCUH B CTPOUTEINILCTBE.

18. MuHepaJibl ¥ TOPHbIE TOPOABI KAaK OCHOBA JTUTOC(EPHL.

19. Pactsops! BOkpyr Hac. Tunsl pacTBOpPOB.

20. Bona kak peareHT u cpena sl XMMHUYECKOrO IpoLecca.

21. YcTpaHeHue :KeCTKOCTH BOJbI HA IPOMBIIIIEHHBIX IPEANPUATHSX.

22. CepHas xucnora — «xJjied XUMHYECKON MPOMBIIIIICHHOCTHY.

23. Hcnonp3oBaHne MUHEPATBHBIX KUCIOT HA MPEANPUSITHIX PA3THYHOTO IPOQHIIS.
24. Oxcubl U COJU KaK CTPOUTENIbHbIE MaTepUAIIbI.

25. Hcropus runca.

26. IloBapeHHas CONb KaK XMMUYECKOE ChIPBE.

27. MHoronukuit kapOoHAT KaJbLHs: B IPUPOAE, B IPOMBILUIEHHOCTH, B OBITY.

28. Peakuuu ropenust Ha IPOU3BOACTBE U B OBITY.

29. BuprtyanpHoe MOaEIMpPOBaHNE XUMUYECKUX MPOLECCOB.

30. Hcropus nonydeHus: U NpOU3BOACTBA AJFOMUHUS.

31 Koppo3ust MeTanios u criocoObl 3aIUThl OT KOPPO3UH.

32. WHepTHBIE 1N OJ1aropOIHBIE Ta3bl.

33. HcTopus mBeackoil CuyKy.

34. Hctopust BOSHUKHOBEHUS U PaA3BUTUSI OPraHUYECKON XUMHUH.

35. Kuszub u pestenpHOCTE A. M. ByTneposa.

36. Buranusm u ero xpax.

37. Posb 0TeUeCTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBONW OPraHUYECKON XUMUU.
38. DKOJIOTHYECKHUE aCIEeKThl UCTIOIB30BAHUS YIIIEBOAOPOJHOTO ChIPbSI.

39. DKOHOMHUYECKHE aCMEKThl MEKIYHAPOJHOIO COTPYAHUYECTBA 110 UCIIOIb30BAHUIO
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40. YIJI€BOAOPOAHOTO CHIPBS.
41. CuHTeTHYeCKHE Kay9yKH: HCTOPUSI, MHOTOOOpa3He U NMepCIeKTHBBI.
42. Pe3snnoTexXHMYECKOE MPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM MPOrpecce.

4. YCJIOBUSI PEAJIN3AIIAN YUEBHOM JTACIUILIUHBI

4.1. TpeGoBaHusi K MUHHMAJbLHOMY MATePHAJIbHO-TEXHHYECKOMY 00ecrnedeHHI0

OcBoenne  mporpamMmbl  yueOHOW  gucuuruiuHbl  «KOHIENIusT  COBPEMEHHOTO
€CTECTBO3HAHUSY MPEIoJaraeT Hajludue B MPOopecCHOHANBHON 00pa3oBaTeIbHOH OpraHH3aLuH,
peanusyromieil 00pa3oBaTeNbHYIO TPOrpamMMy CpeaHero oOriero oOpa3oBaHHsS B Mpenaesax
ocsoernst OIIOIT CIIO Ha 6aze ocHOBHOrO 001Iero 00pazoBaHus, yaeOHOro KabuHEeTa, B KOTOPOM
HUMEEeTCs] BO3SMOXKHOCTh 00ecreunTh CBOOOIHBINH NoCTyM B MHTEpHET BO BpeMst y4eOHOTrO 3aHATHS U
B MIEPHOJ BHE Y4eOHOI AeATeIbHOCTH O0YHarOIIHXCS.

B kabunere MOKHO OBITH MYJbTUMENHIHOE OOOPYAOBAaHHE, TOCPENCTBOM KOTOPOTO
y4YaCTHUKU OOpa30oBaTeIbHOrO MPOLIECCa MOIYT MPOCMATPUBATH BU3YAJbHYIO HH(POPMALHUIO MO
(u3mKe, CO37aBaTh MPE3CHTALNH, BUACOMATEPHANbI U T. 1.

B cocraB y4eOHO-METOOUYECKOrO U MAaTepUATbHO-TEXHUYECKOro  OOecreveHHsl
NPOrpaMMbl yueOHOH TUCIUITNHBI, BXOJIST:

- MHOTO(YHKLHOHAIbHBII KOMILJIEKC MPEroAaBaTelIs;

- HarsAHBIE TOCOOMST (KOMIUIEKTBI yueOHBIX TaOmuIl, riakaTel «DPU3WYEeCKue BEJIUMYUHBI U
(byHIaMeHTaNbHbIE KOHCTAHTBD, «MeskayHaponHas cucrema enunui; CUy, «Ilepuomgmueckas
cucreMa xumudeckux siaemeHToB .M .Menneneesa», NOPTPETHl BBINAOIIUXCA YYEHBIX-
(pU3MKOB M aCTPOHOMOB);

- uH(OPMAITHOHHO-KOMMYHHUKATUBHbBIE CPEICTBA;

- 3KPaHHO-3BYKOBBIE TTOCOOMS,

- TEeXHHYECKHE CpencTBa 00yUueHus,

- JIeMOHCTPALMOHHOE 000pyaoBaHue (00Iero Ha3HAYeHUsT U TeMaTHIecKue Habophl),

- nmabopaTtopHoe obopynoBaHue (00IIero Ha3HAYEHUST U TEMATHYECKIe HaDOPBI);

- CTaTHYEeCKHUe, TMHAMUYECKUE, IEMOHCTPALIIOHHBIE U PAa31aTOYHbIE MOMCIIH,

- BCIIOMOTaTeNnbHOE 000y IOBAHHUE;

- KOMIUIEKT TE€XHHYECKOH IOKYMEHTAallUH, B TOM YHCJIE MAcIopTa Ha CpeacTBa OOyYeHHs,
HMHCTPYKLIMH 110 MX MCIIOJIb30BAHHIO U TEXHUKE O€30MacHOCTH,

- Oubnuoreunsiii GoH,

- Habop cxeM H TabJIUI] 0 HEOPTAHUYECKOH 1 OPraHUYeCKOH XUMHUM;

- OCHamEHHAs MPUOOPaMH U PEaKTHBAMU XMMUYECKask 1abopaTopusl.
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4.2. WHpopmaymoHHoe obecneyeHne 06yyeHUs
MepeyveHb PeKOMEHLYEMbIX YUYeOHbIX NU3faHW,
MHTepHeT-pecypcoB, JOMNOMHUTENIbHON INTepaTypbl

OcHoBHas nuTepartypa:

1 la6puanad O.C. Xumua. 10 knacc. 6a30Bblil ypoBeHb / O.C. MabpnansH. - 9-e n3g,,
cTepeotun. - M. : lpoga, 2013. - 192 c.

2. [abpuensH O.C. Xumus. 11 knacc. ba3oBblil ypoBeHb / yuebHMK AN 06L,eobpa3oBsar.
yupexnaeHun. - 3-e u3g., crep. - M. : Apoda, 2008. - 223c. : un.

3. ly3ein J1.C. Xumua. 11 knacc: yuyebHUK ans oblieobpasosat. yueb. 3asefeHnid/ 11.C. INy3eil,
P.M. CypoBueBa, I".I". /lbicoa / Ny3ei J1.C. - 4-e u3g., ctep. - M. : jpodha, 2 002. - 240c.

[ononHuTeNnbHas nuTepaTypa

1 OpraHunueckas xumus.  10-11 knacc/ [OnekTpoHHblii  pecypc]. - Wowkap-Ona
NNabopatopus cuctem mynbtMmeana, 2001 . - 131ekTpoH. ont. auck (CD-ROM).

2. 'puytok A.A. Xumma. 11 knacc. OTBeTbl Ha 3K3aMeHauMOHHbIe BOMNPOChI. MoAroToBKa K
Er3 / Mpuutok A.A., Tonbkos W.A. - M. : Ailpuc-npecc, 2 005. - 256¢.

VIHTEpHET- pecypchl
www. fcior. edu. ru (PemsepanbHblil  LUEHTP  MHGOpMaLMOHHO-06pa3oBaTe/bHbIX PeCcypcoB).
wwww.dic. academic. ru (Akagemvik. Cnosapw 1 SHUMKIONEANN).
www. booksgid. com (Booka Gid. 3nekTpoHHasi 6MbnmoTeka).
www. globalteka. ru (FnobanTeka. MobansHas 6UGIMOTEKa HayUHbIX PECYPCOB).
www.window. edu. ru (EguHoe OKHO focTyna K 06pa3oBaTebHbIM pecypcam).

www.st-books.ru (Jlyywasn yuyebHas imTepaTypa).

www. school.edu.ru  (Poccuiicknii  o6pasoBaTeNbHbli  nopTan.  [oCTYynHOCTb,  KayecTso,
3()(PEKTVBHOCTD).

www. ru/book (3nekTpoHHad 6ubamoTeyHas cucTema).

www.hemi.wallst.ru (O6pasoBaTeNbHbI CANT AN LWKONbHUKOB «XUMISI).

5. KOHTPOJ1b 1 OLIEHKA PE3Y/IbTATOB OCBOEHWA YYEBEHOW AVNCLUUMTNHBI

KoHTponb M oueHKa pe3ynbTaTOB OCBOEHMS YUYEOHOM AUCLUMMNINHBI OCYLLECTBNSETCS
npenojaeateneM B MpPOLECCe MNPOBEAEHWS MPAKTUYECKMX 3aHATUIA, TECTUPOBaHMSA, a Takxke
BbIMO/IHEHMS 00YYaOLLMMICS UHANBUAYANbHBIX 3afaHWiA, MPOEKTOB, UCCNEL0BaHWIA.

Pe3ynbTatbl 06y4eHNs @dopMbl M METOAbl KOHTPONSA WU OLEHKM
(OCBOEHHbIE YMEHUS, YCBOEHHbIE 3HaHMSA)  Pe3y/ibTaToB 06yyYeHUs

YMeHunsa:

- pelweHWe 3ada4  Ha  onpejgeneHve

KOMMYecTBa BELLECTBA, MOMIAPHOW Macchl; MMpoBepoyHasd paboTa, fomallHaspaboTa

- pelleHNe 3aay Ha ONpejesneHne MaccoBoi
AONN XMMWUYECKUX 3N1eMEHTOB B CNoXHOM [1poBepouyHas paboTa, fjoMalHaspaboTa
BELLeCTBe;
- pelleHMe 3afa4 C MCMonb3oBaHMEM 3akoHa [poBepoyHaspaboTa, foMallHasapaboTa
3KBUBAJIEHTOB;
- pelleHVe ynpaKHeHWIn ¢ ucnonb3oBaHnem [1poBepoyHaspaboTa, gomMallHAas paboTa
3HaHWIi 06 3NEKTPOHHOM CTPOEHUM aTOMa;
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- paccranoBka kodp¢punuentoB B OBP
METOZIOM DJIEKTPOHHOTO OaaHca,;

- COCTaBJIEHHE YPABHEHUI peaKL1il HOHHOTO
oOMmeHa;

- COCTaBJICHME  YPaBHEHHUN  peakLuH,
OTpaAXKAIMNUX XUMHYCCKHE CBOICTBA
BeriecTB B cBeTe TO/I;

- peuleHHe YOPaKHEHUH, OTPakKarolIUX
XUMHUYECKHE CBONCTBA METAJJIOB,

- peuleHHe YOPaKHEHHH, OTPakKaroLIUX

XUMUYECKUE CBOMCTBA HEMETAJIIOB,
pelleHue 3a1a4d Ha ONpeesieHue KOJINYeCTBa
BEILECTBA, MOJISIPHON MacCChl,

- pelleHUe 3a7a4 Ha ONpeneseHue MacCOBON
JOJIM XUMHUYCCKUX 3JIEMCHTOB B CJIOJKHOM
BELLECTBE,

- pelleHHe 3a7a4 C UCIMOJIb30BAHUEM 3aKOHA
OKBHBAJICHTOB,

- peLICHHE YNPAKHEHUN C HUCMOJb30BAHUEM
3HAHUH 00 3JIEKTPOHHOM CTPOSHUHU aTOMA,;

- paccranoBka kodppunuentoB B OBP
METOZIOM DJIEKTPOHHOTO OaiaHca,;

- COCTaBJIEHHE YPABHECHUHN pEeaKLMil HOHHOTO
oOMmeHa;

- COCTaBJICHME  YPaBHEHUN  peakLuH,
OTpaAXKA I NUX XUMHNYCCKHE CBOICTBA
BeriecTB B cBeTe TO/I;

- pelIeHHe YIPaXHEHUN, OTPAKAIOIIUX
XUMUYECKHE CBONCTBA METAJJIOB,

- peuleHHe YOPaKHEHHH, OTPaKaroLIUX

XHUMHYECKHE CBOMCTBA HEMCTAJIJIOB,

3Hanus:
- CBOWCTB TpPENENbHbIX OJHOATOMHBIX U
MHOTOATOMHBIX CITHPTOB,

- CBOWCTB KAapOOHUJIbHBIX COCIUHEHHI,
OTJINYME aNbAETU0OB U KETOHOB OT CIIUPTOB;
- CBOHCTB OJHOOCHOBHBIX KapOOHOBBIX

KHUCJIOT, pEaKLUH C UX y4aCTHEM,

- CBOHCTB CJIOJKHBIX 3()UPOB;

- CBOWCTB KHPOB, HUX OHOJOTUYECKOU
LIEHHOCTH,

- CBOICTB MOHOCAaxapuJOB B CPaBHEHUU CO
CBOMCTBaMHU MOJUCAXAPUIOB;

- INPUMEHEHHE MNOJHUMEPHBIX MAaTepUajOB B
MIPOMBIIIIEHHOCTH,

- CBOHCTB NPEENIbHBIX OJHOATOMHBIX U
MHOTOAaTOMHBIX CIIUPTOB,

- CBOWCTB KAapOOHUJIbHBIX COCIUHEHHI,
OTJINYME aNbAETU0B U KETOHOB OT CIIUPTOB;
- CBOHCTB OJHOOCHOBHBIX KapOOHOBBIX

KHUCJIOT, pEaKLUI C UX YYaCTHEM,

Jlabopamopnas, nposepounas paboma
Jlabopamopnas, nposepounas paboma
Jlabopamopnas, nposepounas paboma
Jlabopamopnas, nposepounas paboma

Jlabopamopnas, nposepounas paboma

Tecmupoesanue

Jlabopamopnas paboma, oomawinss paboma
Jlabopamopnas paboma, oomawnss paboma
Jlabopamopnas paboma, oomawinsis paboma

Jlabopamopnas paboma, oomawinsis paboma

Jlabopamopnas paboma, oomawinss paboma

Tecmupoesanue
Jlabopamopnas paboma, oomawinsis paboma
Jlabopamopnas paboma, oomawinsis paboma

Jlabopamopnas paboma, oomawinsisi paboma
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- CBOHCTB CJIOJKHBIX 3()UPOB;
- CBOHMCTB XHMpOB, uUX Owonorudeckoil | Jlabopamopuas paboma, domautnss paboma
LIEHHOCTH,

- CBOHCTB MOHOCaXapHIOB B CPaBHEHHH CO
CBOICTBaMHU MOJNHCAXAPUIIOB; Jlabopamopnas paboma, oomawinss paboma
- NPUMEHEHHE MOJUMEPHBIX MaTepUaJIOB B
MPOMBIILJICHHOCTHY,

6. TONMOJITHEHUSI U U3BMEHEHUSI B PABOUEN ITPOT' PAMME

JlonosTHeHNsT 1 I3MEHEHHsI B padoueil mporpamme 3a / y4eOHBIH rof.

B pabouyro mporpamMmy mo AUCHUIIIHHE « XUMUs» ISt crieruanbHocT: 26.02.06 «JKcrutyaranust
CYZOBOTO 3JIEKTPOOOOPYIOBAHUS U CPEACTB ABTOMATHKUY» BHOCSITCSl CIIEAYIOIIUE JTOTIOJHEHUS U
W3MEHEHMUS:

I[OHOJ'IHGHI/UI 1 U3MCHCHUA BHEC

(nomwxHocTh, ©.U.0O., oanucs)

Pabouast nmporpaMma nepecMoTpeHa U 000peHa Ha NearorndeckoM COBETE KOJUIeKa

« » 20 T.

3am. nupekropa no YMP konnemnska

(noicr) (@H.0)
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