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1. IOACHUTEJIBHASA 3AITMCKA

1.1. ObaacTb npuMeHeHHUs1 padoyeil MPOrpaMmmel

[Iporpamma obmeoOpa3oBaTenbHON yUeOHOW AUCHUILTUHBI « XUMUS» MPETHa3HAYEeHA IS
U3y4YeHHs] XMMUU B NpodeccHoHaNbHBIX OOpaszoBarenbHbIX opranmsanusx CIIO, peamusyrommx
0o0pa3oBaTeNbHYI0 TIPOrpaMMy CpeaHero o0mero oOpa3oBaHMsI B MpPEIeTax OCBOSHUS OCHOBHOMN
npodeccuonanbHOl oOpasoBatenpHON mnporpammbl CIIO (OITOIT CITO) nHa 06a3e OCHOBHOTO
o01ero o0pa3oBaHusl MPU MOATOTOBKE KBATHM(PUIIMPOBAHHBIX PabOUMX, CIyKAIIUX, CIEHATUCTOB
CpeIHero 3BeHa.

IIporpamma pazpadotana Ha ocHoBe TpeboBanmiit ®I'OC cpennero odmero oOpasoBaHus,
(benepaapbHON TOCYHApCTBEHHON 00pa3oBaTEeNbHON MPOrpaMMbl CpemHero oOiiero odpa3oBaHus,
OI'OC CIIO cneumnansHoctu 26.02.03 «CynoBoxkaeHHUe».

Conep:kaHie nporpaMmbl « XUMHs» HAMPABJIEHO HA JOCTHIKEHHUE CIEAYIOLIUX LIeei:

— (¢opmupoBaHKe y 00y4YarOIIUXCsl YMEHUST OLIEHUBATh 3HAYMMOCTb XMMUYECKOTO 3HAHUS IS
Ka)KJIOT'O YeJIOBEKa,

— (¢opMupoBaHHUe Y OOYYAIOIUXCSl LEJIOCTHOTO MPENCTABJICHHUS O MHUPE M POJHM XUMHH B
CO3JJAHMU COBPEMEHHOH €CTeCTBEHHO-HAYy4YHOH KapTHUHbI MHpA, YMeHHs OOBSCHSITH
OOBEKTBI M TPOLECCHI OKPYKAMIIEH HAEHCTBUTENLHOCTU. MPHUPOIHON, COIHABHOM,
KYJbTYpPHOH, TEXHUUECKOH Cpeibl, — HCIIOJb3Ys IJIsl STOr0 XMMHUYECKUE 3HAHHUS, *

— pasBuTHE Y OOyYarOIUXCS YMEHHH pa3in4ath (PakThl M OLEHKH, CPABHUBATH OLICHOYHBIE
BBIBOJIbl, BUIETh UX CBS3b C KPUTEPHUSIMHU OLIEHOK M CBSI3b KPUTEPUEB C OMpPEAeIeHHOMH
CUCTEeMOH IIeHHOCTEH, (GopMyTHpoBaTh 1 OOOCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

— mpuoOpeTeHre OOYYAIOLIMMHUCS OMNbITa Pa3HOOOPA3HOM [ESITENbHOCTH, TMO3HAHUS |
CaMOTIO3HAHUS, KJIIOUEBbIX HABBIKOB, MMEIOIINX YHHBEPCAJIbHOE 3HAYCHHE AJISIPA3IMYHBIX
BHUJIOB JIESITEIbHOCTH (HABBIKOB PELICHHs MPOOJeM, IPUHSITUS PEIIEHH, TIOMCKA, aHAIH3a U
00paboTku  uHpOpPMAIMM, KOMMYHHKATHBHBIX  HAaBbIKOB, HAaBbIKOB  H3MEPEHHIA,
COTPYOHUYECTBA, 0€30MaCHOTr0 OOpAIIEHHs C BEIeCTBAMHU B TIOBCEIHEBHOM JKU3HH).

B mporpammy BKJIIOYEHO COAEpKaHHE, HAMpPaBJICHHOE Ha (POPMUPOBAHME Y CTYICHTOB
KOMITETEHILIMKM, HeoOXomuMbIX st kadecTBeHHOro ocBoenmsi OITOIT CITO Ha 0a3e OCHOBHOIO
oOmero obpa3oBaHMsl C TOJYYEHHEM CpPEOHEro oO0Iero oOpa3oBaHMS, MPOTrPaMMbI MOATOTOBKU
KBaJTM(ULIMPOBAHHBIX PA0OYHX, CIYXKALIUX, TPOrPAMMBbI MMOATOTOBKH CIIELIHATUCTOB
CpeIHEero 3BeHa.

XUMHST — 3TO HayKa O BEIEeCTBAaX, MX COCTaBEe U CTPOSHMH, CBOWCTBAX U MPEBPALICHUSX,
3HAYeHHH XHUMHYECKUX BEIIECTB, MATEPHAJOB U MPOLECCOB B MPAKTHYECKOW eSITEeIbHOCTH
YeJIoBeKa.

Copnepxanne obmeoOpazoBarenbHONH y4eOHONW TUCHMIUIMHBI « XUMHs» HANpaBJIeHO Ha
yCBOEeHHE OOYHAIOIIUMICS OCHOBHBIX MOHSATHIA, 3aKOHOB U TEOPUI XMMMUH, OBJIZICHHE YMEHUSIMHU
HaOJIOAATh XUMHUYECKHE SIBJICHHS, MPOBOAUTh XUMHUYECKUN HKCIEPUMEHT, MPOM3BOAUTH PacyeThl
Ha OCHOBE XUMHYECKUX (POPMYJI BEIECTB U YPABHEHUI X MMHUYECKUX PEaKLIUM.

B mporecce usydeHus XuMun y 00y4aroLuXcsi pa3BUBAIOTCS MO3HABATEIbHbBIE HHTEPECHI U
UHTEJIEKTyaJbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIBHOM MPHOOpETeHHs 3HAHUM MO
XHUMHHU B COOTBETCTBHH C BO3HUKAIOIIUMHU KM3HEHHBIMH MPOOIeMaMu, BOCIIMTBHIBACTCS OeperHOe
OTHOLIEHHsI K MPUPOJE, MOHUMaHUE 3[0POBOro 00pasa *KU3HHU, HEOOXOAMMOCTH MpeaynpeKICHUS
SIBJICHUH, HAHOCALIMX Bpeld 3A0pOBbI0O W OKpykaromied cpene. OHHM OCBaMBAOT MPUEMBI
IPaMOTHOrO, OE30MaCHOrO MCIONB30BAHUS XUMHYECKHUX BEIIECTB U MATEPHANIOB, IPUMEHSIEMbIX B
OBbITY, CEIbCKOM XO35ICTBE M Ha MPOU3BOJCTBE.

[Ipu cTpyKTypUpOBaHUM COAEPKAHUS OOIIe00pa30BaATEIbHON YUeOHOW MUCHUTUTHHBI AJIS
npoeCCUOHANIBHBIX ~ 00pa30BATENbHBIX  OpraHU3aluil, pealrm3yriux  00pa30oBaTEeNbHYIO
nporpamMmy cpenHero odbmero obpaszosanus B npenenax ocsoeHust OIIOIT CITO Ha 6a3eo CHOBHOTO
obmero oOpa3oBaHUs, YYUTHIBANACh OOBEKTUBHAsI PEATBHOCTH — HEOONbIIONW 00beM 4Yacos,
OTHYIIEHHbIX HAa HW3y4YeHHE XUMHU M CTPEMIICHHME MAaKCHMAaJbHO COOTBETCTBOBATH HAESM
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pazBuBaromero obydenusi. I1osTomy TeopeTnueckre BOMPOCH MAaKCUMAJBHO CMEIIEHBlI K Havally
W3YUYEHHsI TUCLUIUIMHBI, C TEM YTOOBI MOCIEAYIOMNN (pakTHIeCKH MaTephal pacCMaTpPUBAJICS HA
OCHOBE U3yYEHHBIX TEOPHUH.

Peanm3anmst nenyKTHBHOTO MOAXOMA K U3YUEHHIO XUMHH CIIOCOOCTBYET Pa3sBUTHIO TAKHX
JOTMYECKUX ONepalyii MBIIJICHNUs], KaK aHalu3 W CHUHTE3, O0OOIeHHe M KOHKPETH3alWs,
CPaBHEHHE U aHAJIOTHsI, CHCTEMATH3alMs U KilacCupuKanus u zip.

Uzydenne xumun B MpoheCCHOHANBHBIX 00Pa30BaTENIbHBIX OPraHNU3aALUAX, PEATH3YIOIINX
o0pa3oBaTeNbHYO MPOrpaMMy cpenHero odbmero odpasoBanus B npeaenax ocsoenust OITOIT CITO
Ha 0asze OCHOBHOro o0mero odpa3oBaHus, IMEET CBOU OCOOEHHOCTH B 3aBUCHMOCTH OT HPO(Hs
npodecCHOHATBHOrO 00pa30BaHMsl. DTO BBIPAXKAETCS B CONEPIKAHUH OOYYEHUS, KOJINYECTBE YaCOB,
BBIJICJIIEMBIX HA M3YUYEHHE OTHENBHBIX TE€M IMPOrpaMMbl, TJYOHMHE MX OCBOCHHUS OOYYaIOIIMMICH,
0o0BbEMe M XapakTepe MPAKTUYECKHX 3aHITHH, BUAAX BHEAYIUTOPHOH CAMOCTOSTENBbHOW PadoThI
CTY/ICHTOB.

Crennduka wu3ydyeHUs] XUMHU TPH OBJIAACHUU MNPOQEeCcCHsMH M CHELHATbHOCTSIMHU
TEXHUYECKOTO MPOHIIst OTpaXKeHa B K10l TemMe pasnena «ConepkaHue y4eOHON AUCIUTUINHBD)
B pyOpuke «lIpodpunbHbie U TPOPECcCHOHATBPHO 3HAYUMBIE 3JIEMEHTBl COMAEPKAHHS». DTOT
KOMIIOHEHT peaJn3yeTcss NpPH HHAMBHIAYAJIbHOH CaMOCTOATENBbHON pabore oO0ydarommxcs
(Harmucannu pedepaToB, MOATOTOBKE COOOINEHHH, 3aIluTe MPOEKTOB), B TMporecce yueOHOH
IEATEIbHOCTH 1O/ PYKOBOACTBOM MperofaBaresisi (BbITOJHEHHH XUMHYECKOTO 3KCIIEPHUMEHTa —
JTa0OPaTOPHBIX OMBITOB M MPAKTUYECKUX PA0OT, PEIICHUH 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 BO3MOXKHOCTB (hopMupoBaTh y OOyHaroIuxcs
CHeLHaIbHbIE MPEAMETHBIE YMEHHs: padoTaTh C BEIIECTBAMH, BBIIMOJHATH MPOCTBIE XUMHUYECKUE
OMBITHI, YYUTHb O€30MaCHOMY U JKOJOTHYECKH TIPAMOTHOMY OOpAalIeHHIO C BELIECTBAMH,
MaTepHajaMH U MPOLIECCaMH B OBITY M HA TIPOM3BOICTBE.

JList opraHu3ay BHEAy ANTOPHON CaMOCTOSTEIbHONU padOThl CTYIEHTOB, OBJIAIEBAOIINX
cnenuanbHOCTIME CITO TeXHHUYECKOrO M €CTeCTBEHHO-Hay4YHOro mnpoduiedl npodeccrnoHanbHOro
00pa3oBaHUs, TNPEACTABICH NPUMEpHBIH TNepeueHb pedeparoB (HOKIAAOB), WHIWBUAYAIbHBIX
MIPOEKTOB.

B npounecce m3yueHust XUMUH BaXXHO (POPMHPOBATH MHPOPMALIMOHHYK) KOMIIETEHTHOCTb
oOyuaromuxcsa. IlosToMy mpu  OpraHM3alMd  CaMOCTOSTENBHOW  paboTel  HEOOXOAMMO
aKLEHTUPOBATh BHUMAaHHE OOYyYalOIIUXCS HA TIOUCKE WH(POpPMaLMK B CPEACTBAX MAacCMeEnua,
WntepHere, y4eOHOW M CHENMAJIbHON JUTEpaType C COOTBETCTBYIOIIUM O(GOpPMIIEHHEM U
NPEACTABICHUEM PE3YJIbTATOB.

Uzyuyenne oOmeoOpa3oBaTenbHON y4eOHOW MUCHMIUIMHBI «XUMUS»  3aBEPIIAETCS
nonBeeHHeM WTOroB B (opme auddepeHIUpPOBaHHOTO 3aueTa WM JSK3aMEHa B paMKax
MIPOMEXYTOUHOM aTtTecTaluu cTyneHToB B mpouecce ocBoeHus: OIIOII CIIO ¢ nomydeHuem
cpexHero obiero odpa3oBaHusl.

1.2. MecTo y4eOHOMH AUCHUNIHHBI B Y4eOHOM IJIaHe

YueOHast nIUCLUIUIMHA «XUMHS» SIBISIETCS y4eOHBIM TNpPEeaIMeToM IO BbIOOPY W3
obsizarenpHONM mpenaMmetrHoit oOmactu  «EcrectBennbie Hayku» DIOC  cpemnero obmiero
oOpa3oBaHwsl.

B npodeccroHaIbHBIX o0pa3oBaTeNbHbIX OpraHHU3aLHsIX, peau3yroIux
o0pa3oBaTeNbHYIO MPOrpaMMy CpenHero obmero odpasosanus B npenenax ocsoenust OIIOIT CITO
Ha ©Oaze ocHOBHOro obOmero oOpa3oBaHusi, y4eOHas IOUCHUIUIMHA «XUMHS» HW3Y4aeTcs B
obmeoOpasoBarenpHoM 1ukie yaeOHoro OITOIT CITO Ha Ga3e ocHOBHOrO 00mEero oopasoBaHUs C
MOJTyYEHUEM CpeTHero 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 TOBelNeHHEe B MPO(eCCHOHANBHOW NeATeTbHOCTUU B OBbITY
pu oOpaIieHny ¢ XUMUYECKUMH BEIeCTBAMH, MaTepUaiaMU U TPOLIECCAMU,

TOTOBHOCTh K TPOAOJDKEHUIO OOpa30OBaHUS M TOBBIIICHUS KBaJU(PUKAIUU B H30pAHHOM
npoeCCUOHANILHOM ~ NIEATEIbHOCTH U OOBEKTUBHOE OCO3HAHWE POJH XHMHYECKUX
KOMIICTEHIIUH B 3TOM,;

YMEHHE HCIOIb30BaTh JOCTHIKCHHSI COBPEMEHHOW XUMHUYECKOW HAyKH W XUMHUYECKHX
TEXHOJIOTUH IJIsl TIOBBIIIEHUsT COOCTBEHHOTO MHTEJUICKTYAIbHOTO Pa3BUTHSI B BbIOpaHHOMN
poheCCUOHATTbHON AeSITeIbHOCTH,

* MeEMAaNpeOMemHbIX:

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

aHa3a W CHUHTE3a, CPABHCHUA, O6O6H_IeHI/I$Ij CUCTEMATU3AallH, BBIABJICHUSA NPUYIUHHO-
CIIEICTBEHHBIX CBsI3€i, MOKMCKAa aHAJOroB, (HOPMYJIMPOBAHUS BBIBOAOB) MJISI PELICHHUS
MOCTaBJIEHHOI 3agavyv, TMNPUMEHCHUE OCHOBHBIX METOAOB TIO3HAHUA (Ha6J'II'OI[eHI/I$I,
HAay4YHOIro BKCHepI/IMeHTa) AL U3YYCHHUA PA3JIMYHBIX CTOPOH XUMHYECCKUX O6’beKTOB u
MPOLIECCOB, C KOTOPbIMU BO3HHKAET HEOOXOIHUMOCTb CTAJKHBATHCS B MPOPECCHOHATBHOMN
chepe;

HUCIOJIb30OBAHUE PA3JIMYHBIX HWCTOYHUKOB MJIA TOJYUCHUA XUMHYECKOH I/IH(bOpMaLII/II/I,
YMEHHUE OLCHUTb €€ OOCTOBCPHOCTL MIJiI JOCTHIKCHHUA XOPOLIUX PpPE3YJIbTATOB B
npodeccnonanbHOl chepe;

* HPEOMEMHBIX!

c(hOPMUPOBAHHOCTh TMPENCTABICHUI O MECTe XUMHH B COBPEMEHHOW HAy4YHOW KapTHUHE
MHUpa; TOHUMAaHHE pOJIM XUMUH B (POPMHUPOBAHUU KpPyro3opa U (PyHKIHOHATBHOMN
IrPaMOTHOCTH 4Y€JIOBEKA AJIs1 PELIECHUs MPAKTUYECKUX 3a4ad4,

BJIQJICHUE OCHOBOIOJATAIOIIMMH XUMHUUYECKUMHU TOHATHUSIMH, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU;, YBEPEHHOE MOJIb30BAHNE XUMUUECKONH TEPMUHOJIOTHEN U CUMBOJIMKOM;
BJIAJICHUE OCHOBHBIMH METOAAMHU HAyYHOIO TMO3HAHUS, MCIOJIb3YEMbIMH B XUMUU:
HaOJIIOIeHNEM, ONTUCAHUEM, H3MEPEHHEM, SKCIIEPHMEHTOM,;

ymeHrne oOpabarbiBaTh, OOBSCHATH PE3yNbTATHI MPOBEAEHHBIX OMBITOB U JEJAaTh BBIBOJIBI,
TOTOBHOCTb U CIOCOOHOCTh MPUMEHSITh METONbl MO3HAHUS MPH PEUICHUH MPAKTHYECKUX
3a7ad4;

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

BJIaJICHHE NIPABUIAMHU TEXHUKH O€30MaCHOCTH MPH UCIIOIb30BAHUN X UMHUECKUXBEILECTB;
c(OPMUPOBAHHOCTh COOCTBEHHON MO3ULIMU MO OTHOIIEHUIO K XUMUYECKOW WH(OPMALNH,
MOJIy4a€MON U3 PA3HBIX UCTOYHHUKOB.

2.1. TPEBOBAHUA K PE3YJIBTATAM OBYUEHUA

B pesynbrare nsydenus yueOHON TUCHUILIMHBI « XUMUS» 00yUYArOIIUNCS TOJIKEH

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 U MOJIEKYJI, HOH, PaIuKal, aJTIOTPONHS, HYKJIHbI U U30TOIbI, aTOMHBIE S-, p-, d-
opOuTaNy, XUMHUYECKasl CBA3b, HJIEKTPOOTPHIATEIBHOCTb, BAJIEHTHOCTb, CTEIIEHb OKHCIICHUS,
rubpuan3anus OopOUTaNeil, MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ, MOJIb, MOJISIpHAs Macca,
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MOJISIPHBIH 00BbEM Tra3000pa3HbIX BELIECTB, BEINECTBA MOJEKYJSIPHOTO M HEMOJEKYJISIPHOTO
CTPOEHMsI, KOMIUIEKCHbIE COEIMHEHHUs, JUCIEepPCHble CHCTEMbI, HCTHHHbBIE pPacTBOPEHI,
SJIEKTPOJIUTUYECKAs JUCCOLMALMS, KHUCIOTHO-OCHOBHBIE pPEAaKLUU B BOAHBIX pPacTBOPAx,
TMIPOJIN3, OKUCJIEHHE U BOCCTAHOBJIEHHME, BJIEKTPOJIM3, CKOPOCTh XUMHUYECKOW pPeakiuH,
MEXAHM3M PEaKLUH, KaTalinu3, TeIUIOBOH 3PQEKT peakiuu, SHTAIbINS, TEIIOTa 00pa3OBaHuUs,
SHTPOMNHUS, XUMHYECKOE paBHOBECHE, KOHCTaHTa paBHOBECHS, VYIJIEPOJHBIM  CKeJeT,
(yHKUMOHANBHAS TPYIIA, TOMOJIOTHSA, CTPYKTYpHass W NPOCTPAHCTBEHHAs HW30MEpHs,
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 OCHOBAHUM, CTPOCHUsI OPraHUYECKUX U HEOPraHUYECKUX COEIUHEHHUH
(BKITFOUAS] CTEPEOXUMHUIO ), XUMUYECKYI0 KHHETHKY H X UMHUYECKYIO0 TEPMOIHHAMHUKY;
KJIaccH(PUKANMIO M HOMEHKJIATYPY HEOpPraHMUeCKUX U OPraHu4YeCKUX COeMHEHNH;
NPUPOIHBbIE HCTOYHHUKH YTJIEBOIOPOIIOB U CIIOCOOBI UX NepepadboTKY;

BelllecTBA U MaTepHAaJibl, IIHPOKO HCIOJb3yeMble B NMPAKTHKE: OCHOBHbIE METaJIbl U
CIUIaBel, TpaduT, KBapL, MUHEPAIbHbIE yIOOPEHUs], MUHEPAIbHbIE U OPTraHUYECKUE KUCIOTHI,
IIEJIOYH, AaMMHMAK, YIJIEBONOPOXbL, (EHOJN, aHWIWH, METaHOJ], 3TaHOJ, STHIJICHTJIHKOJIb,
TIULEPUH, (POPMaNbACTH, AlETAIBACTHI, aleTOH, IJIF0KO03a, caxapo3a, Kpaxmal, KIeTuaTka,
AMHHOKHUCJIOTBI, O€NIKH, MCKYCCTBEHHBIE BOJIOKHA, Kay4YyKH, IUIACTMACCHI, JKHPBI, MbUIA H
MOIOIIINE CPEICTBA,;

yMeThb:

HA3bIBATH: U3YUYEHHbIE BEIIECTBA [0 «TPUBHAIBHON» WM MEXyHAPOAHON HOMEHKJIATypaM;
onpeaeasiTb: BAJEHTHOCTb U CTENEHb OKUCJIEHMs] XUMUYECKHUX 3JIEMEHTOB, TUIl XUMUYECKON
CBA3M B COEIMHEHUSX, 3apsA] MOHA, MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ, THII
KPUCTAJJIMYECKON pelIeTKH, XapakTep cpeabl B BOAHBIX pacTBOpax, OKUCIUTENb U
BOCCTAHOBUTEJIb, HANPABJICHUE CMEIICHUs PABHOBECHSI MO/ BJIUSHHEM Pa3MYHBbIX (PAKTOPOB,
H30Mepbl U TOMOJIOTH, IMPUHAIJIEKHOCTh BEINECTB K pPa3sHbIM KjaccaM HEOpraHMYecKux Hu
OpraHMYEeCKHUX COEJUHEHHIl, XapakTep B3aUMHOIO BIUSHHS aTOMOB B MOJIEKYJax, THUIIbI
peakLuii B HEOPraHU4IEeCKON U OPraHu4eCKON XUMUH,

XapPAKTEPH30BATH: S-, P-, d-3JIEMEHTHI 10 UX MoJoxkeHuto B Ilepuonuueckoit cucreme M.
MenneneeBa, oOIMe XUMHYECKHE CBOWCTBA METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX W OpraHu4eCcKUX COEAMHEHMI; CTPOEHHE U CBOWCTBA OPraHUYEeCKUX
COeAMHEHUH (yIIeBOAOPOAOB, CIUPTOB, (DEHOJIOB, aNbIEIUA0B, KETOHOB, KAPOOHOBBIX KUCIIOT,
AMHUHOB, aMUHOKUCJIOT | YTJIEBOMIOB),

00BSICHATB: 3aBUCHMOCTb CBOHCTB XMMHYECKOTO 3JIEMEHTa U OOPa30BaHHBIX MM BEILIECTB OT
nonoxxkenuss B llepuommueckoii cucreme JI.M. MenneneeBa, 3aBUCUMOCTb CBOWCTB
HEOPraHUYEeCKUX BELIECTB OT MX COCTaBa U CTPOCHMs, MNPUPOAY XHUMHUYECKOM 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 BELIECTB, MOJYYEHHUI0 KOHKPETHBIX BEIIECTB, OTHOCALIMXCS K H3yUYEHHBIM
KJ1acCcaM COEAUHEHMUII,

NPOBOAMTH PACUEThI IO XUMUYECKUM (POPMYyJIaM U YPABHEHHUSIM PEaKIIHIA;

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

HCNOJIb30BATH NPUHOOpPeTeHHbIe 3HAHHMS U YMEHHS] B NPAKTHYECKOH JesiTeJIbHOCTH H
NMOBCEAHEBHOH KH3HU:

IUIl TIOHMMaHUsSl IO0aJbHBIX MPOOIEM, CTOSAIIMX MEpe] YeIOBEUECTBOM: SKOJIOTHYECKHX,
SHEPreTHYECKUX U ChIPbEBBIX,

OOBSICHEHUS] XUMHUYECKHUX SIBJICHUH, MPOUCX ONALINX B MPUPOJE, OBITY U Ha MPOU3BOACTBE;
5KOJIOTHYECKH IPAMOTHOIO MOBEICHUsSI B OKPYXKAIOILIEN Cpene;
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®  OLEHKH BIIUSAHUS XUMHUYECKOTO 3arps3HEHUS OKPY KAKOIIEH CpeAabl HA OPTraHU3M 4YeJIOBEeKa W
IPYTHE JKUBbIE OPTaHU3MBI,
Oe3omacHOi paboThI ¢ BelecTBamu B Jaboparopun, ObITY U Ha MPOU3BONICTBE,
OMpeneeHUS] 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 HanmvenoBanmne pe3ybTara 00 yJdeHmst

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

OK2 Hcnonp3oBaTh COBPEMEHHBIE CPEACTBA MOKUCKA, AHATN3a H UHTCPIIPESTALNH HHPOPMALHH U
nHGpOPMALTHOHHBIC TEXHOJIOTHH ISl BBIMOTHEHHMS 33134 NPoeCCHOHATBHON ACITCIBHOCTH.

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

OK7 ConeiicTBOBATh COXPAHCHUIO OKPYKAOLICH CPEaBL, PECYPCOCOCPEIKEHUIO, TPUMEHTh 3HAHHUS
00 U3MCHEHHX KINMATa, MPUHLHIIIB OSPEKITHBOrO MPOU3BOACTBA, 3P PeKTHBHO ACHCTBOBATD 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
Oosi3aTenbHAsI ayIuTOPHAs YueOHAsi HArpy3kKa (Bcero) 86
B TOM YHUCJIE!
NPAKTHYECKUE 3aHATUSA 20
JlaboparopHble 3aHSITHs 10

KOHTPOJIb CAMOCTOSATEIBHOMN padoThI
CamocTosiTesibHasi padoTa o0yuawinerocs (Bcero) -
B TOM YHCJIE!
VHJUBUAYJIbHBINA TPOEKT 10
Urorosas arrectauus B popme: 1 cemectp — aud. 3a4ér
2 cemectp — nud. 3a4éT

3.2. TemaTnueckuii NJIaH U coAep:kaHue y4eOHOH TUCHUIIHHBI

«XHMHSI»
HaumenoBanmue Copep:xaHue yueGHOro MaTepHuasa, 1adopaTopHblie paGoThl H Oo0bem
pa3aesioB H TeM HNPaKTHYEeCKHE 3aHSITHsI, CAMOCTOsITeJIbHAsl pa0oTa o0y4yaroiuxcs 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.  CUMBOJIMYECKUIA  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 XUMMUYECKOA CBA3N (KOBaSIEHTHas, 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 XUMIUN N 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 AWM. MeHgeneesa.
3aKOHOMEPHOCTU U3MEHEHNISI CBOVCTB XMMMYECKMX 3/1EMEHTOB, 06pa3yeMbIX MMM
MPOCTbIX M CNOXHbIX BELIECTB B COOTBETCTBMU C MOSIOXKEHWEM XUMWYECKOro
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 XapaKTepu3auuio XUMUYECKMX
3/1EMEHTOB «MeTannnyeckme / HeMeTa/InYeckune CBOICTBa,
3M1EKTPOOTPULIATENIBHOCTL  XMMWYECKMX 3/IEMEHTOB B COOTBETCTBUM C  UX
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:

Knaccumkaums v Tvnbl XUMUYECKUX Peakuuidi € y4acTVeM HeopraHUYecKmX
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 OKMCNTENbHO-BOCCTAHOBUTEbHbBIX
peakuuii METOAOM 3/1EKTPOHHOro GasaHca. OKMCUTENbHO-BOCCTaHOBUTE bHbIE
peakuuMy B MpUPOAE, MNPOM3BOACTBEHHBLIX MPOLECCAX W XKU3HEAEATEe/IbHOCTU
OpraH13MoB.

MpakTnyeckas paboTa:

KonmuecTBeHHbIE OTHOLLIEHMS B XUMUW. OCHOBHbIE KOMIMYECTBEHHbIE 3aKOHbI B
XVMUW N PacyéTbl MO YPaBHEHMAM XMMUYECKMX peakLmiA. Mosb Kak egyHmLa
KonmyecTBa BellectBa. MosisipHas Macca. 3aKOHbI COXPaHEHWS MACcChl U 3HEPTUN.
3akoH ABoraapo. MonsipHbIii 06bEM ra3oB. OTHOCKTE/bHAsA MIOTHOCTL Fa30B.
PacuéTbl N0 YpaBHEHUAM XMMMNYECKUNX PeaKLWiA C UCMO/Mb30BaHNEM MacChbl,
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. Kraccudukarus HEOPraHHICCKUX BELICCTB.
[Mpocteiec u cmoxkueie BemecTBa. OCHOBHBIC KIACChl CIOMKHBIX BCINCCTB
(OKCHADBI, OCHOBaHHS, KHCIOTHI H COJH). B3auMOCBsI3b HEOPraHUYICCKHX
BCINECTB. ArperarHeic COCTOSIHHS BeIuecTBa. Kpucrammmueckue u amMopdHbe
BCINECTBA. THITBI KPUCTATMUCCKHUX PEIIETOK (ATOMHAS, MOJICKYISIPHASI, HOHHASL,
METALTHYCCKAst). 3aBUCHMOCTh (PU3HUCCKHX CBOWCTB BCIICCTBA OT THIIA
KPHCTAUTHYCCKOH PELIETKH. 3aBUCHMOCTh XHMHUYCCKOH aKTHBHOCTH BCINCCTB
OT BHJa XHMHWYCCKOH CBA3M M THMA KPUCTALTHUCCKOH perméTku. [IpuauHbn
MHOT000Pa3Hs BEIICCTB.

HOMEHKJIATYpa H
CTpoeHHe
HEOPraHHYeCKHX
BeIeCTB

IIpakTH4eckne 3aHATHS:

HomeHknatypa HeopraHHYECKHX BCIICCTB. HA3BAHMS BCLICCTB HCXOAS M3 HX
XUMHICCKOH (POPMYTIBI WM COCTABICHHE XUMHUYCCKOH (GOPMYIBl HCXOAS W3
HasBanms BemmectBa no  MexkayHapoaHou (MIOITAK) wim  TpuBmanbpHO#
HOMCHKJIAType. PelmmeHne mnpakTHYecKHX 3aJaHuil 1Mo  KiIaccH(UKaLWY,
HOMCHKJIATYPE H  XUMHYCCKUM  (OpMyIaM  HEOPTaHUYCCKUX  BCIUCCTB
Pa3MHYHBIX K1acCOB (YrapHbIH ra3, YrIICKUCIBIH Ta3, aMMHAK, TalEHas H3BECTh,
HETameéHas H3BECTh, MHUTHEBAA COAA M JPYIUX). HA3BIBATh H COCTABIATH
($OpMyIBl XHUMHYECKUX BCIUECTB, ONPEACIATh NPUHAIIC)KHOCTD K KIACCY.
Uctounnkn xumudeckod uHbopManmy (CpeacTBa MaccoBOW HWH(OpMALMH,
Wutepner u apyrue). [louck undopmanmu no HazBaHuAM, HACHTH(UKATOPaM,
CTPYKTYPHBIM hOpMYJIaM.

Tema 3.2. Pusuko-
XHMHYECKHE
CBOICTBA
HEOPraHHYeCKUX
BelLeCTB

Coaepsranue yueOHOro MaTepHasa;

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

Hemerammel. OOmupe Qusmdeckue 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, KHUCIOT , COJACH U Ap.). 3aKOHOMCPHOCTH B H3MCHCHUH CBOWCTB
HpOCTbIX BCIICCTB, BO,Z[OpO,Z[HbIX COGﬂHHeHHﬁ, BBICIIUX OKCHUIAOB U I‘I/I,Z[pOKCI/I,Z[OB.

IIpakTH4ecKkHe 3aHATHS:

CocraBneHue ypaBHCHHH XUMHYICCKUX PEAKIHH C VIACTHEM MPOCTHIX U CIOXKHBIX
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 BAKHEHIINX
HEOPTraHMYESCKHX BEHICCTB B OBITY H MPAKTHYCCKON ACITCIBHOCTH YEJIOBEKA.

NuanBuayaabHbIH IPOEKT

10

Cemectp 2

Pa3gen 4. CTpoeHue U CBOICTBA OPraHNYecKHX 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 TOJIOKCHHS TCOPHHU
XHMHYCCKOTO  CTPOCHUS  OpraHudeckux cocauHenuii A.M. byrtaeposa.
YIIepoaHbIi CKEIET OPraHmIeCKON MONEKYIIBl. 3aBUCHMOCTD CBOIHCTB BEIICCTB
OT XUMHYECKOro cTpocHHus Monekyld. Mzomepus u wmzomepel. llomsatue o
¢dyHkunonanpHOM rpymne. Paaukan. [lpuHnume! kiaccudpuKauuyd opraHmIeCKHX
COCOVHCHUH. MeXIyHapoaHas HOMCHKIATYpa M TPUHLWIB HOMEHKJIATYPHI
oprannueckux cocauHeHuil. [lonarue 00 aszorcomepKaluX COCOUHCHUIX,
OHOJOTHYCCKH aKTHBHBIX BEHICCTBAaX (yriIeBOJaX, »Kupax, Oeakax u ap.),
BBICOKOMOIIEKY/ISIPHBIX COCIHHCHUIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BCHO).
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IpakTuyeckas padora:

Homenkmatypa opraHHueCKUX COSAHHCHUN PA3IHYHBIX KIACCOB (HACHIIICHHBIC,
HCHACHIIIICHHBIC W APOMATHYCCKUE YTICBOAOPOIbI, CIUPTHI, (DECHOJIBI, ATbICTHUIHI,
KCTOHBI, KapOOHOBBIC KHUCIOTHI U Ap.). COCTABICHUE MONHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJT OPraHHYCCKUX BEUICCTB OTACIBHBIX KIACCOB, UCIOJB3YS
WX Ha3BaHUs IO CHUCTEMATHYCCKOW M TPUBHUAJIPHOW HOMCHKIATYPS (ITUJICH,
aueTUiIcH, riuuepud, (eHOA, (GopMampACTHA, YKCYCHAS KHCIOTA, TJIHIHH).
Pacuéter mpocreimicit  (GOpPMYIBI  OPraHUYCCKOW MOJCKYJIbI, HCXOAS U3
3ICMEHTHOTO cocraBa (B%).

Tema 4.2.
CeoiicTBa
OpraHHYeCKHX
COeTHHECHHUI

Coaepsranue yueOHOro MaTepHasa;

DUBHUKO-XUMHYICCKHE CBOHCTBA OpPTraHUYCCKUX COG,Z[I/IHCHI/Iﬁ Pa3IunIHbIX KJIaCCOB
(ocobeHHOCTH — KIaccHPUKAMKM W HOMECHKJIATYPbl ~ BHYTPH  KJacca;
TOMOJIOTMYECCKHH psix U oOmas (Gopmyna; u3oMepus, (HU3HUYCCKHE CBOMCTBA;
XUMHUYCCKHAE CBOUCTBA, CIIOCOOBI MOy UCHUS)'

- TPCACIBHBIC YITICBOAOPOAB! (AJKaHBI M LMKIOATKaHb). ['OpeHHE METaHa Kak
OIWH U3 OCHOBHBIX HCTOYHUKOB TCILIA B MPOMBINUICHHOCTH U 6bITy. CBOﬁCTBa
OpCACIbHBIX YITICBOAOPOAOB, HAXOXKACHUC B MPUPOAC U TPUMCHCHHUC AJIKAHOB,

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

- KUCTIOPOACOACPKAIIIE COCAUHCHHS (CIIUPTHL U (PEeHOBI, KApOOHOBEIC KUCIOTHI
1 3(HpbI, aNbICTHAB U KETOHBIL, XKUPbI, yIiaeBoasl). [IpakTidaeckoe npruMeHEeHNE
ITUICHTJIUKOJI, rutepuHa, penona. [Ipumenenue hopmanpaeruma,
aUeTATbACTHA, YKCYCHOM KUCIOTH. MbIjia KaK COJTHA BBICHITHUX KaAPOOHOBBIX
KucI0T. Morommue cBoHCTBa MbLIA.

- 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 sTuicHa
KaK OCHOBHOE HAIPABICHUE €TI0 HCTIONb30BaAHHI.

I'encTrucckas cBsI3b MCXKAY PA3IUIHBIMU KJIaCCaMU OPTaHUICCKUX COG,Z[I/IHGHI/II\/'I.

IpaxTnyeckas padora:

CBoiicTBa OpPraHUYECKHUX COCAMHCHHM PAa3NMUYHBIX KJIAacCOB (TPUBHAIBHAS H
MEXKIYHAPOIHAS HOMCHKJIATYPA, XUMHUCCKUE CBOMCTBA, CIOCOOBI MONYUCHHUS):
npeaciapHbic (AJKaHBI W LUKIOAJIKAHBI), HCOPCACAbHBIC (AJKCHBI, AJTKHHBI,
aJKaJUCHBI) U apOMATHYCCKHE VITICBOAOPOIBI, CIIUPTHL U ()EHOMBI, KapOOHOBHIE
KUCIOTHL W 3(HPB, aIbACTHAB ¢ KCTOHBI, aMHUHBI W aAMHHOKHCIOTEL
BBICOKOMOIICKYIIIPHEIC COCOUHCHUA. 3aJaHusd Ha COCTABICHHC YPaBHEHHUN
XUMHYCCKHX PEAKLUH € yYacTHEM OPraHHYCCKUX BCLICCTB HA OCHOBAHHMH 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
NpeBpaLLEeHNin), XapaKTepr3yHLLIMX XMMMUYECKMe CBOMCTBA OPraHNYeCKUX

COEZIMHEHWIA Pa3INYHbIX K/TaccoB, Cnocobbl MX NOMYYeHUs 1 Ha3BaHWe

OPraHUYeCKNX COeAUHEHWIA MO TPUBMANBHOW U MEXAYHapOAHOM 2
CUCTEMATNYECKOW HOMEHK/IAType. PeLleHne npakTUKO-OpUEHTMPOBaHHbIX
TEOPEeTUYECKMX 3aaHNIA Ha CBOWCTBA OPraHUYeCKUX COeAMHEHUI Pa3NNYHbIX

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.
OkuCreHne YrneBOAOB - WCTOYHWMK 3HEPTUM KMBbIX OpraHu3mMoB. O6nactu
MPUMEHEHUA aMUHOKWCNOT. [peBpalleHe ©6enkoB MWW B OpraHv3Me.
Brvonornyeckne (yHKUMKM 6enkoB. Buonormyeckne yHKUMM XMpOB. Posib
OpPraH1YecKoN XUMWK B peLLIEH NPo6em NULLEBOI 6e30MacHOCTY.

Po/lb OpraHM4YecKol XMMn B peLLIEHNN NPo6/1eM 3HEPreTUYECKO 6e30MacHOCTM,
B PasBUTUM MeOULMHBI, CO3L4aHMM HOBbIX MaTepuasioB, HOBbLIX WCTOYHWKOB
3HEeprumn (anbTepHaTVBHbIE MCTOYHUKM 3HEprvm). OnacHOCTb BO3LENCTBUSA Ha 2
XXVMBble OpraHM3Mbl OpraHUYeCKNX BELLECTB OTAE/bHbIX K1accoB (YrneBo40poab!,
CNVPTbI, (heHOMbI, X/IOPOPraHUYecKre NPOM3BOAHBIE, aNbAernabl 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. KUHeTMYeCcKMe N TepMoAMHaMNYecKme 3aKOHOMEPHOCTU NPOTEKaHNA XUMNYECKNX

peakumin

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

CofeprkaHne yyebHoro Matepviana:

CKOpOCTb peakumn 1 eé 3aBUCUMOCTb OT Pas/INYHbIX (PAKTOPOB: 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 W ero CMELLIEHME Noj, JeMCTBYEM Pa3NYHbBIX (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

NO3ULIA 3KONOTMYECKM LieniecoobpasHOro noBefeHms B 6bITY 1 TPYAOBOM

[eATeNIbHOCTU B LIENSAX COXPaHEHWs CBOEro 340P0Bbs M OKPY>KatoLLEein NpUpoLHOiA 5
cpenpl.

PeLLeHVe NPaKTUKO-OPUEHTPOBaHHbIX 3a[aHWiA Ha NPUMeHeHWe npuHLmMna Jle-
LLlaTenbe 419 HAXOXAEHWS HanpaBneHNs CMELLEHMS PaBHOBECUS XMMNYECKOI

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 pusnko-xumuueckuii npouecc. Pactopsl. CriocoOsr
MPUrOTOBJICHMA pacTBOpoB. PacTBopuMmocTs. MaccoBas 101 pacTBOPEHHOTO
BemecTsa. CMBICI MOKA3aTe/ sl PEACIBHO JOMYCTUMON KOHIICHTPALUH U €T0
HCTIOIb30BAHNC B OLICHKE 3KOJIOTHICCKON OC30MacHOCTH.

o pacreopax. |IIpaBuia 3xomormuecku nenecoobpa3sHOro NOBeACHUS B OBITY U TPYJOBOU 2
HccnenoBanue |ICATCIBHOCTH B LE/SIX COXPAHCHHS CBOCTO 3A0POBbSI H OKPYIKAKOIICH IPHPOIHON
CBOMCTB Cpcabl; ONMaCHOCTDH BOSﬂeﬁCTBHﬂ Ha KUBBIC OPraHU3MBbI OHpe,Z[eJ'IéHHLIX BCIIICCTB.
pacTBopoB Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX PACYETHBIX 33TaHUN HA PaCTBOPEL,
HCIOJb3YEMbIC B OBITOBON H MMPOU3BOACTBEHHON ACATECIBHOCTH YCIOBEKA.
JlaGopaTopHbie padoThbI:
[NpuroroBncHNE PaCcTBOPOB 3aJAHHOHM KOHLICHTPALIMH U OTPCICICHUE CPSIBI 2
BOJHBIX pacTBOPOB. PeineHue 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 00CCICUCHUH 3KOIOTHICCKOH, SJHEPreTHICCKOW U MUIICBOH 2
Tema 7.1. Xumus B [0c30macHocTy, pazsuruu meauiuasl. [IpaBuna noucka u aHaIHM3a XUMUYICCKON
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 npodeccrnoHaIbHOM ACITSIbHOCTH., 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 xumudeckux 3yeMeHTos /.M. Menneneesa.
3. PacTBOpBI 5JIEKTPONUTOB.
4. Teopus 37AEKTPOAUTUYECKON AUCCOLMALMU. MeXaHU3M TUCCOLIUALINU.
5. Jlucconmanus KMCJIOT, OCHOBAHUN U COJNIEH B BOJHBIX PACTBOPAX.
6. Crenenpb nucconmariui. CUIIbHBIE U CIA0BIE SJIEKTPOIUTHI.
7. Peakiuu B pacTBOpax 3J€KTPOJUTOB.
8. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIC PEAKLIUH.
0. Oxkucnurenu.
10. Boccranosurenu.
11. OKHUCIUTENbHO-BOCCTAHOBUTEIbHAS! ABONCTBEHHOCTD.
12. OOu1me cBOMCTBA HEMETAIIOB.
13. OOu1ne cBOMCTBA METAILIOB.
14. O0630p 31€MEHTOB-METAJJIOB IJIABHBIX TOATPYIIIL.
15. 0O0630p 31€MEHTOB-METAJIIOB MTOOOYHBIX TOATPYIIIL.
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Cemectp 2

16. Ocobennoctu oprannyeckoit xumuu. ['omonoru. Mzomepsr.
17. Knaccuukanus opraHnuecKux COeITUHEHNH.
18. Knaccupukauus $yHKIMOHATBHBIX TPyIT. MOHO- M MOMU(YHKINOHAIBHbBIE COSTUHEHMUSI.
19. THunel OpraHUuecKux 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. PU3HUECKHE CBOHCTBA.
25. XHUMHUECKHe CBOMCTBA alKaHOB. llonydyenne u npuMeHeHne aJIKaHoB.
26. [uknoankaHsl.
27. HenpenenvHeie yrieBogopoabl. AJNKEHBI.
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 OOY4arOIIUMCS B pPaMKaX OFHOTO MJIM HECKOJBbKUX Y4YeOHBIX
IUCLUIUINH C LENbI0 NPUOOPETEHHs] HABBIKOB B CAMOCTOSITEIBHOM OCBOCHHUHU COMAEPIKAHUS U
MeTonoB M30paHHBIX oOOjacTell 3HAHWH W/WIM BUAOB IEATENBHOCTH, MK CaMOCTOSTEIBHOM
NPUMEHEHUH PUOOPETEHHBIX 3HAHUH U CIIOCOOOB NEHCTBUI MPH PEIIEHUH MPAKTHUECKUX 3a1a4, a
TAKXXE€ Pa3BUTHUS CIIOCOOHOCTH TPOCKTUPOBAHHMS M OCYLIECTBJIEHHUsS LenecooOpa3HOH H
Pe3yNbTaTUBHON NEATEIbHOCTH (TIO3HaBaTENBHOM, KOHCTPYKTOPCKOH, COLIMAJIbHOM,
XYI0XKECTBEHHO-TBOPUECKOH, HHOK).

IIpoekTHast AEATENBHOCTb CTYAEHTOB SIBJISIETCS OOHHM M3 METONOB Pa3BHBAIOIIEIO
(INYHOCTHO-OPHEHTUPOBAHHOTO) OOY4YEHUs, HampaBlieHa Ha BBIPAOOTKY CaMOCTOSITEIBHBIX
UCCIIEIOBATENIbCKIX YMeHHH (moctaHoBka mpobnemsl, cObop u obOpaborka uHpOpManmy,
NPOBENECHUE SKCIEPUMEHTOB, AaHAJH3 TMOJYYeHHBIX pPe3yJbTAaTOB), CIHOCOOCTBYET pa3BUTHIO
TBOPYECKHUX CHOCOOHOCTEH M JIOTHYECKOTO MBIIIJICHUS, OOBEIUHSIET 3HAHUS, MMOJyUYEeHHBIE B X0/
yuebHOro mpouecca, U NMPUOOINAET K KOHKPETHBIM JKH3HEHHO BAKHBIM M IMPOQECCHOHAIBHBIM
npodaemMam.

IIpoekTHast neATENBPHOCTh SIBISETCS O0s3aTENBPHONH YacTbiO y4ueOHOH NesTebHOCTH
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 HCTOYHUKOB M HA OCHOBE 3TOT0 COOCTBEHHYIO TPAKTOBKY IOCTABJICHHOM MPOOJIEMBI,

— DOKCIEpUMEHTAJIbHbIE palOoThl, HANUCAaHHBIE HA OCHOBE BBIMOJHEHUS HKCIEPUMEHTA,
OMHMCAHHOTO B HayKe M HMMEIOIIErO0 M3BECTHBIA Pe3yJIbTaT, HOCAT CKOpee WILIFOCTPATHBHBIN
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1.
2.

XapakTep W MPEIIoNaraloT CaMOCTOSATEIbHYI) TpPAaKTOBKY OCOOCHHOCTEH pe3yjbTaTta B
3aBUCHUMOCTH OT UIBMCHCHUA UCXOAHBIX JaHHBIX,

HATYyPAJIMCTUYECKHUE M ONHCATeNIbHbIe padOThl, mpeacTaBisomue codoil HabmoneHue wu
KaueCTBEHHOE OMHUCaHUe KaKOro-1u0o sBJICHUS,

HUCCICAOBATCIIBCKHUE pa60TbIj BBIIIOJTHEHHBIC C MOMOMIBKO KOHKPETHBIX METOOUK U UMCHOLIUEC
COOCTBEHHBIN HKCIEPUMEHTANbHBIA MaTepuali, Ha OCHOBAaHHM KOTOPOTO MEJIaeTCsl aHAIU3 U
BBIBOJIbI O XapaKTEPe UCCIIEAYEMOTO SIBICHHUSI,

NPaKTHUKO-OPUEHTUPOBAHHBIE Pa0OThI, MPEANOJAralol[ie H3TOTOBJICHHE MAaTEePUATbHOIO
oObekTa (MOzeH, MaKeTa WIM HHOTO KOHCTPYKTOPCKOTO M3/ENHS).

IIpumepHbie Tembl pedepaToB (A0KIAT0B), HHAMBUAYAJIbHbBIX IPOEKTOB

buortexHonorus u reaHas uHXxeHepus — Texnoaorun XXI seka.
HanorexHonorus xak NpUOPUTETHOE HANPABIECHNUE PA3BUTHs HAYKU U MPOU3BOJICTBA B

Poccuiickoint @eaepauuu.

3. CoBpeMeHHBIE METObI 00€33apasKUBAHUS BOBI.

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 LIETISX.

9. PeHTreHoBCKOe U31y4eHNe U €r0 UCIONb30BAHNUE 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 030HOBOrO SKpaHa OT XMMHUYECKOTO 3arps3HEHMUSI.

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

16. Kocmernueckue renu.

17. IIpumenenue cycrieH3ui U SMyJIbCUH B CTPOUTENBCTBE.

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. Oxcupl U CONU KaK CTPOUTENbHbIE MaTepHabL.

25. Hcropus runca.

26. IloBapeHHas CONb KaK XMMUYECKOE ChIPBE.

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

28. Peakuunu ropennst Ha MPOU3BOACTBE 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 PA3BUTHSI OPraHUYECKON XUMUU.

35. Kuszub u pestenpHOCTE A. M. ByTneposa.

36. Buranusm u ero xpax.

37. Posb 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTHU MUPOBON OPraHUYeCKON XUMUH.
38. DKOJIOTHYECKHUE aCIEeKThl UCTIOIB30BAHUS YIIIEBOAOPOJHOTO ChIPbSI.

39. DKOHOMHYECKHE aCMEKThl MEKIYHAPOJHOIO COTPYAHUYECTBA 110 UCIOJIB30BAHUIO
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40. YIJI€BOAOPOAHOTO CHIPBS.
41. CuHTeTHYeCKHE Kay9yKH: HCTOPUSI, MHOTOOOpa3He U NMepCIeKTHBBI.
42. Pe3snHoTEXHMYECKOE 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
€CTEeCTBO3HAHUSY MPEIoJaraeT Hajludue B Mpo(ecCHOHATBbHONH o0pa3oBaTebHON OpraHU3aLuH,
peanusyromieil 00pa3oBaTeNbHYIO TPOrpamMMy CpeaHero oOriero oOpa3oBaHHsS B Mpenaesax
ocsoerust OIIOIT CITIO Ha 6a3e ocHOBHOrO 001Ier0 00pazoBaHus, yaeOHOro KabuHeTa, B KOTOPOM
UMEEeTCs] BO3SMOXKHOCTh 00eCreYnTh CBOOOIHBINH AOCTYM B MIHTEpHET BO BpeMst y4eOHOTO 3aHATHUS U
B MIEPHOJ BHE Y4eOHOI AeATeIbHOCTH O0YHarOIIHXCS.

B kabunere MOMKHO OBITH MYJIBTUMEIUWHOE OOOPYAOBAaHHE, TOCPEACTBOM KOTOPOTO
y4YaCTHUKU 0OOpa3oBaTeIbHOrO MPOLIECCa MOTYT MPOCMATPUBATh BU3YAJbHYIO HH(POPMALHMIO MO
(u3mKe, CO37aBaTh MPE3CHTALNH, BUACOMATEPHANbI U T. 1.

B cocraB y4eOHO-METOOUYECKOrO U MAaTepUATbHO-TEXHUYECKOro  OOecreveHHsl
NPOrpaMMbl yueOHON TUCIUITIIHBI, BXOIST:

- MHOTO(YHKLHOHAIbHBII KOMILJIEKC MPEroAaBaTelIs;

- HarJsiAHBIE TOCOOMST (KOMIUTIEKTHI yueOHBIX Tabnul, Tutakathl: «Du3nUeckre BETUYUHBI U
(byHIaMeHTaNbHbIE KOHCTAHTBD, «MeskayHaponHas cucrema enunui; CUy, «Ilepuomgmueckas
cucreMa xumudeckux siaemeHToB M .Menneneesa», MOPTPETHl BBIAAIOLIMXCS 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 TeMATHYECKUEe HaDOPHI);

- CTaTHYEeCKHUe, TMHAMUYECKUE, IEMOHCTPALIIOHHBIE U PAa31aTOYHbIE MOMCIIH,

- BCIIOMOTaTeNnbHOE 000y IOBAHHUE;

- KOMIUIEKT TE€XHHYECKOH IOKYMEHTAallUH, B TOM YHCJIE MAcIopTa Ha CpeacTBa OOyYeHHs,
MHCTPYKLIMH 110 MX MCIIOJNb30BAHHIO U TEXHUKE O€30MacHOCTH;

- Oubnuoreunsiii GoH,

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

- OCHaIEHHAs MPUOOpPaMHU M PEaKTHBAMU XUMHUYECKasl J1abopaTopusl.
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4.2. WHpopmaymoHHoe obecneyeHne 06yyeHUs
MepeyveHb PeKOMEHLYEMbIX YUYeOHbIX NU3faHW,
MHTepHeT-pecypcoB, JONOMHUTENIbHON InTepaTypsbl

OcHoBHas nuTepartypa:

1 la6puanad O.C. Xumua. 10 knacc. 6a30Bblil ypoBeHb / O.C. abpnansH. - 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., ctep. - M. : Apoda, 2008. - 223c. : un.

3. y3ein J1.C. Xumua. 11 knacc: y4yebHUK ans obLieobpasosart. yueb. 3asefeHnid/ J1.C. Ty3eil,
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 mynbtMeana, 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 (PepepanbHbll  UEHTP  MHGOPMaLMOHHO-06pa3oBaTeNbHbIX Pecypcos).
wwww.dic.academic.ru (AkageMuk. Cnosapu v sHUMKIONE[NN).
www. booksgid. com (Books Gid. nekTpoHHas 6uéimoTeka).
www. globalteka. ru (FnobanTeka. MnobansHas 6MbAMOTEKA HayYHbIX PECYPCOB).
www.window. edu.ru (EanHoe OKHO focTyna K o6pa3oBaTe/lbHbIM pecypcam).

www.st-books.ru (JlydwasyyebHas imTepaTypa).

www.school.edu.ru  (PoccuiickuiA  obpasoBaTefbHblii  nopTan. [AOCTYNHOCTb, KayecTBo,
3(P(PEeKTUBHOCTb).

www. ru/book (9nekTpoHHas 6UbMoTeYHas cucTema).

www.hemi.wallst.ru (O6pa3soBaTenbHbIN cai T ANS LWKOAbHUKOB «XUMUS»).

5. KOHTPO/1b 1 OLIEHKA PE3Y/IbTATOB OCBOEHWA YYEBEHOW ANCLUMTNHBI

KoHTponb M oueHKa pe3ynbTaTOB OCBOEHMS YUYEOHOM AUCLUMMNINHBI OCYLLECTBNSETCS
npenojaeatefieM B MpoOLecCe MNPOBEAEHWS MNPaKTUYECKMX 3aHATUIA, TecTUPOBaHMSA, a Takxke
BbIMO/IHEHMS 00YYaOLMMUCA UHANBUAYANbHbIX 3afjaHWiA, MPOEKTOB, NCCNeL0BaHWIA.

PesynbTaTtbl 06y4eHUS dopmMbl 1M METOAbl KOHTPOAA W OLEHKMW
(OCBOEHHbIE YMEHUS, YCBOEHHbIE 3HAHWS)  Pe3yNbTaToB 00yYeHUs

YMeHuA:

- peweHWe 3agady Ha  onpegeneHue

KONMYecTBa BeLLeCTBa, MONSPHON Macchbl; MpoBepoyHadapaboTa, fJomallHsAApaboTa

- pelleHmne 3afa4y Ha onpeaeneHne MaccoBoit
0O/ XUMMYECKUX 3MEMEHTOB B C/IOXHOM [lpoBepoyHasdpaboTa, gomallHsspaboTa
BELLECTBE;
- pelleHVe 3afay C MCNonb3oBaHMEM 3akoHa [MposepoyHaspaboTa, AomalHsaspaboTa
9KBVBa/IEHTOB;
- pelleHne ynpaXHeHWn ¢ mcnonb3oBaHuem [poBepoyHaspaboTa, fomalHAspaboTa
3HaHWIA 06 3NEKTPOHHOM CTPOEHUN 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 YOPaKHEHWH, OTPaKaroLIUX
XUMHUYECKHE CBONCTBA METAJJIOB,

- peuleHHe YOPaKHEHHH, OTPakKaroLIUX

XUMUYECKUE CBOMCTBA HEMETAIJIOB,
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;

- peuleHHe YOPaKHEHHH, OTPakKaroLIUX
XUMUYECKHE CBONCTBA METAJJIOB,

- peuleHHe YOPaKHEHHH, OTPaKaroLIUX

XHUMHYECKHE CBOMCTBA HEMCTAJIJIOB,

3Hanus:
- CBOWCTB TpPENENbHbIX OJHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB,

- 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 CPaBHEHHH 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, oomawinsis paboma
Jlabopamopnas paboma, oomawinsis paboma

Jlabopamopnas paboma, oomawinsis paboma

Jlabopamopnas paboma, oomawinss paboma

Tecmupoesanue
Jlabopamopnas paboma, oomawinsis paboma
Jlabopamopnas paboma, oomawinsis paboma

Jlabopamopnas paboma, oomauinsisi 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. JONMOJJTHEHUS 1 U3BMEHEHUS B PABOUYEN TIPOT'PAMME

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

B pabouyro mporpammy 1o AuCIMIUIMHE «XWMHsS» Ui cnenuanbHocTH.  26.02.03
«CynoBOXIAEHUE» BHOCITCS CIEAYIOLINE NOMOTHEHUSI U U3MEHECHMUSI:

I[OHOJ'IHGHI/UI 1 U3MCHCHUA BHEC

(nomwxHocTh, ©.U.0O., oanucs)

Pabouas nporpamma nepecMOTpeHa U 0100peHa Ha MearornieckoM COBETe KOJUIEIKa

« » 20 T.

3am. nupekropa no YMP konnemnska

(noicr) (@H.0)
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