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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 oOpasoBatenpHON mnporpammbl CIIO (OITOIT CITO) nHa 06a3e OCHOBHOTO
o01ero oOpa3oBaHusl MPU MOATOTOBKE KBATH(PHULUMPOBAHHBIX paboyunX, CIAYKAIIUX, CIIELHATUCTOB
CpEIHero 3BEHa.

IIporpamma pazpadotana Ha ocHoBe TpeboBanmiit ®I'OC cpennero odmero oOpasoBaHus,
(benepaapbHON TOCYHApCTBEHHON 00pa3oBaTEeNbHON MPOrpaMMbl CpemHero oOiiero odpa3oBaHus,
OI'OC CIIO cneunanpHocTH 15.02.06 «MoHTa)xX, TeXHUUYECKAs DKCILTyaTaluss U PEMOHT
XOJIOAMJIbHO-KOMITPECCOPHBIX M TEIIOHACOCHBIX MAIIWH U YCTAHOBOK (IO OTPACIISIM)».
Conep:kaHue mporpaMMbl « XUMHsI» HAIPABJIEHO HA JOCTHIKEHHUE CIIEAYIOIIUX LIeJei:

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

— (¢opmupoBaHre y OOyYarOIIUXCsl LEJOCTHOTO MPENCTABICHUS O MHUpPE U POJU XUMUH B
CO3JJAHMU COBPEMEHHOH €CTeCTBEHHO-HAYy4YHOH KapTHUHbI MHpA, YMeHHs OOBSCHSITH
OOBEKTHI M TPOLECCHI OKPYKAMIIEH HAEHCTBUTENLHOCTU. MPHUPOIHON, COIHABHOM,
KYJbTYpPHOH, TEXHUUECKOH Cpeibl, — HCIIOJb3Ys IJIsl STOr0 XMMUYECKUE 3HAHHS, *

— pasBuTHE Y OOyYarOI[UXCS YMEHHH pa3in4arh (HakThl U OLEHKH, CPABHHBATH OLIEHOYHBIE
BBIBOJIbl, BUIETh UX CBS3b C KPUTEPHUSIMHU OLIEHOK M CBSI3b KPUTEPUEB C OMpPEAeIeHHOMH
CUCTEeMOH IIeHHOCTEH, (GopMyTHpoBaTh 1 OOOCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

— mpuoOpeTeHne OOYYAIOLUIMMHUCS OMbITa PAa3HOOOPA3HOW JESITEJbHOCTH, TMO3HAHUS W
CaMOTIO3HAHUS, KJIOUYEBbIX HABBIKOB, MMEIOIINX YHHBEPCAJIbHOE 3HAYCHHE AJISIPA3IMYHBIX
BHUJIOB JIESITEIbHOCTH (HABBIKOB PELICHHs MPOOJeM, IPUHSITUS PEIIEHH, TIOMCKA, aHAIH3a U
00paboTku  uHpOpPMAIMKM, KOMMYHHKATHBHBIX  HABBIKOB, HAaBbIKOB  H3MEPEHHIA,
COTPYOHUYECTBA, 0€30MaCHOTO OOpAIeHHs ¢ BEIECTBAMH B TIOBCEIHEBHOM JKU3HHU).

B mporpammy BKJIIOYEHO COAEpKaHHE, HAMpPaBJICHHOE Ha (POPMUPOBAHME Y CTYICHTOB
KOMITETEHILIMKM, HeoOXomuMbIX st kadecTBeHHOro ocBoenmsi OITOIT CITO Ha 0a3e OCHOBHOIO
oOmero obpa3oBaHMsl C TOJYYEHHEM CpeaHero oOIero oOpa3oBaHMs;, MPOTPaMMbl IOATOTOBKH
KBaJTM(ULIMPOBAHHBIX PA0OYHX, CIYXKALIUX, TPOrPAMMBbI MMOATOTOBKH CIIELIHATUCTOB
CpEeIHero 3BEHa.

XUMHST — 3TO HayKa O BEIEeCTBaX, UX COCTABE U CTPOSHMH, CBOWCTBAX U MPEBPALICHUSX,
3HAYEHUH XHUMHYECKUX BEIIECTB, MATepPHaJOB M MPOLECCOB B MPAKTHYECKOH ESTEIbHOCTH
YeJIOBEKa.

Copnepxanne obmieoOpazoBarenbHONH y4eOHOW IUCHMIUIMHBI « XUMHs» HANpaBJIeHO Ha
yCBOEeHHE OOYHAIOIIUMICS OCHOBHBIX MOHSATHIA, 3aKOHOB U TEOPUI XMMMUH, OBJIZICHHE YMEHUSIMHU
HaOJMIOAaTh XUMHUYECKUE SIBICHHS, POBOAUTh XUMHYECKHN SKCIEPUMEHT, MPOU3BOAUTH PaCUeThl
Ha OCHOBE XUMHYECKUX (POPMYJI BEIECTB U YPABHEHUI X MMHUYECKUX PEaKLIUM.

B mporecce uszydeHus XuMun y 00y4aroLuXcsi pa3BUBAIOTCS MO3HABATEIbHbBIE HHTEPECHI U
UHTEJIEKTyaJbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM MNPUOOpETEHHs 3HAHUM MO
XHUMHHU B COOTBETCTBHU C BO3HHKAIOLIUMHU KM3HEHHBIMU MPOOJIEMaMH, BOCIIUTHIBACTCST OepekHOe
OTHOLIEHHsI K MPUPOJE, MOHUMaHUE 3[0POBOro 00pasa *KU3HHU, HEOOXOAMMOCTH MPeaynpeKISHUS
SIBJICHUH, HAHOCALIMX BpeJ 3A0POBBI0O U OKpykawouedl cpege. OHM OCBaUBAIOT MPUEMBI
IPaMOTHOrO, O€30MaCHOr0 MCIONb30BAHUS XUMUYECKHUX BEIIECTB U MAaTEPUANIOB, IPUMEHSEMbIX B
OBbITY, CETbCKOM XO3SHCTBE M Ha MPOU3BOJCTBE.

[Ipu cTpyKTypUpOBaHUH COAEPKAHHS OOIIe00pa30BaATEIPHON YUeOHOW MUCHUTUTHHBI AJIS
npoeCCUOHANIBHBIX ~ O0pa30BATENIbHBIX ~ OpraHu3alui,  peanusyriux  00pa3oBaTENbHYIO
nporpaMmy cpenHero odmero obpaszosanus B npenenax ocsoeHus: OIIOIT CITO Ha 6a3eo CHOBHOTO
obmero oOpa3oBaHUs, YYUTHIBANACH OOBEKTUBHAsI PEANTBHOCTH — HEOONbIIONW 00beM 4Yacos,
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OTNYLIEHHbIX HAa W3y4YeHHEe XHMHUU W CTPEMIIEHHE MAaKCHMAaJbHO COOTBETCTBOBATH HESIM
pazBuBaromero obydenusi. I1osTomy Teoperndeckre BONPOCHI MAKCUMAIBHO CMEIIEHBl K Havally
W3YUYEHHsI TUCLUIUIMHBI, C TEM YTOOBI MOCIEAYIOMNN (pakTHIeCKH MaTephal pacCMaTpPUBAJICS HA
OCHOBE U3yYEHHBIX TEOPHUH.

Peanmzaums nenyKTHBHOTO MOAXOMA K M3YUEHHIO XMMHHU CIIOCOOCTBYET Pa3BUTHIO TAKHUX
JOTMYECKUX ONepalyii MBIIJICHNUs, KaK aHajhu3 W CHUHTE3, OOOOIeHHe M KOHKPEeTH3alWs,
CPaBHEHHE U aHAJIOTHs, CHCTEMATH3alus U KilacCu(puKanus u zip.

UzyueHnne xumun B MpoheCCHOHATBHBIX 00Pa30BaTENIbHBIX OPraHU3ALUIX, PEATU3YIOIINX
o0pa3oBaTeNbHYI0 MPOrpaMMy cpenHero odmero odpasosanus B npeaenax ocsoenus OITOIT CI1IO
Ha 0asze OCHOBHOro o0mero odpa3oBaHus, IMEET CBOU OCOOEHHOCTH B 3aBUCHMOCTH OT HPO(Hs
npodeccHoHaIbHOro 00pa3oBaHus. JTO BBIPAXKAETCS B CONEPIKAHUHM OOYYEHHUs, KOJIUYECTBE YacOB,
BBIJICJIIEMBIX HA W3YUYEHHE OTHENBHBIX TEM IMPOrpaMMbl, TIyOHMHE X OCBOCHUS O0yYaroIIMMUCSH,
0o0BbEMe M XapakTepe MPAKTUYECKHX 3aHITHH, BUAAX BHEAYIUTOPHOH CAMOCTOSTENBbHOW PadoThI
CTY/ICHTOB.

Crennduka wu3ydyeHUs] XMUMHUA TPH OBJIAACHUU MNPOQEeCcCHsMH M CHELHATbHOCTSIMHU
TEXHUYECKOTO POt OTpaKeHa B Kakaol TeMe pasnena «ConepkaHue yueOHOH TUCIIUTUTHHBD)
B pyOpuke «lIpodpunbHble U TpPOPECcCHOHATBPHO 3HAYUMBIE 3JIEMEHTBl COIAEPKAHHS». DTOT
KOMIIOHEHT peaJn3yeTcss TNpPH HHAMBHIAYAJIbHOH CaMOCTOATENBbHON pabore oO0ydarommxcs
(Harmucannu pedepaToB, MOATOTOBKE COOOINEHHWH, 3aIlUTe MPOEKTOB), B TMporecce y4deOHOH
IEATEIbHOCTH 1O/l PYKOBOACTBOM MperonaBaTesisi (BBITOJHEHHH XUMHUYECKOTO 3KCIIEPHUMEHTa —
7a0OPaTOPHBIX OMBITOB M MPAKTUYECKUX PA0OT, PEIICHHH MPAKTUKOOPUEHTHPOBAHHBIX PACUETHBIX
3ama4 u T.1.).

B mporecce n3yueHus XUMUHM TEOPETHUYECKHE CBEICHUS AOTMOJHIOTCS AEMOHCTPALUAMH,
7a0OpPaTOPHBIMU OMBITAMH W TMPAKTUYECKHUMH 3aHITHAMH. 3HAYUTEIBHOE MECTO OTBOAMTCS
XUMHYECKOMY SKcrepuMeHTy. OH OTKpBIBa€T BO3MOXKHOCTB (hopMupoBaTh y OOyHaroIuxcs
CHeLHaIbHbIE MPEAMETHbIE YMEHHs: padoTaTh C BELIECTBAMH, BBINIOJIHSATH MPOCTbIE XUMHUYECKHE
OMBITHI, YYUTh O€30MaCHOMY U JKOJIOTHYECKH TIPAaMOTHOMY OOpAaIIeHHI0 C BELIeCTBAMH,
MaTepHajaMH U MPOLIECCaMH B OBITY M HA TIPOM3BOICTBE.

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
oOywaromuxcsa. IlosTtoMy Tmpu  OpraHu3alMd  CaMOCTOSTEIBHOH  paboTel  HEOOXOZMMO
aKLEHTUPOBAaTh BHUMAaHHE OOYyYarOIIUXCs Ha TOWUCKE HWH(POpPMALUU B CPEACTBAX MaccMenua,
WntepHere, y4eOHOW M CHENMAJIbHON JUTEpaType C COOTBETCTBYIOIIUM O(GOpPMIIEHHEM U
NPEACTaBICHUEM PE3YJIbTATOB.

Uzyuenne oOmeoOpasoBarenbHON y4eOHOW OUCHMIUIMHBI «XUMHSD»  3aBEPIIAETCS
nonBefeHHeM WTOroB B (opme auddepeHIUpPOBaHHOTO 3ayeTa WM OSK3aMEHa B paMKax
IIPOMEXYTOUHOM aTTecTaluu cTyneHToB B mpouecce ocBoeHus: OIIOII CIIO ¢ nomydeHuem
cpenHero obiero odpa3oBaHusl.

1.2. MecTo y4eOHOM AUCHUNIUHBI B Y4eOHOM MJIaHe

VueOHast IUCHUIUTHHA «XUMHs» SIBISIETCS y4eOHBbIM MPEIMETOM [0 BBIOOPY U3
obsizatenpHONM mpeaMmetrHot oOmactu  «EcrectBennbie Hayku» DIOC  cpemnero obmiero
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
obmeoOpasoBarenpbHoM 1ukie yaeOHoro OITOIT CITO Ha Ga3e ocHOBHOrO 00mEero oopasoBaHUs C
MOJTyYE€HUEM CpeaHero oo0iero 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
HAYKH, XUMUYECKH T'PAMOTHOE TOBENeHUE B MPO(ECCHOHATBLHON NEATENHbHOCTUU B OBITY
pu oOpaIieHny ¢ XUMUYECKUMH BEIeCTBAMH, MaTepUaiaMU U TPOLIECCAMU,

TOTOBHOCTh K TPOAOJDKEHUIO OOpa30OBaHUS M TOBBIIICHUS KBaJU(PUKAIUU B H30pAHHOM
npo)eCCUOHANILHOW ~ NEATENBbHOCTH W OOBEKTUBHOE OCO3HAHHME POJH XHMHYECKUX
KOMIICTEHIIUH B 3TOM,;

YMEHHE WCIOIb30BaTh JOCTHIKCHUS COBPEMEHHOW XUMHUYECKOW HAYKH W XUMHYECKHX
TEXHOJIOTUH IJIsl TIOBBIIIEHUsT COOCTBEHHOTO MHTEJUICKTYAIbHOTO Pa3BUTHSI B BbIOpaHHOMN
poheCCUOHATTbHON AeSITeIbHOCTH,

* MeEMAaNpeOMemHbIX:

HUCIIOJIB30BAHHUE Pa3JIMYHbIX BUJOB MO3HABATENIHLHOU ACATCIIBHOCTHU u OCHOBHBIX
HTEJUIEKTYaJIbHBIX ONepaunii (ITOCTAHOBKH 3a1a4i, POPMYyJIUPOBAHUS TUIIOTES,

aHa3a W CHUHTE3a, CPABHCHUA, O6O6H_IeHI/I$Ij CUCTEMATU3AallH, BBIABJICHUSA NPUYIUHHO-
CJIEZICTBEHHBIX CBSI3€H, IOMCKA AHAJIOroB, (POPMYJIHMPOBAHUS BBIBOAOB) Ul PELICHUS
MOCTaBJIEHHOI 3agavyv, TMNPUMEHCHUEC OCHOBHBIX METOAOB TIO3HAHUA (Ha6J'II'OI[eHI/I$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 XUMHAYECKOI I/IH(bOpMaL[I/II/I,
YMEHHUE OLCHUTb €€ OOCTOBCPHOCTL MIJiI JOCTHIKCHHUA XOPOLIUX PpPE3YJIbTATOB B
npodeccnonanbHOl 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,

BJIQJICHUE OCHOBOIOJATAIOIIMMH XUMHUUYECKUMHU TOHATHUSIMH, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU;, YBEPEHHOE MOJIb30BAHNE XUMUUECKONH TEPMUHOJIOTHEN U CUMBOJIUKOW,
BJIAJICHUE OCHOBHBIMH METOAAMHU HAYYHOTO TMO3HAHMS, HCHOJb3YEMBIMU B XHMHU:
HaOJIIOIeHNEM, ONTUCAHUEM, H3MEPEHHEM, SKCIIEPHMEHTOM,;

ymeHrne oOpabarbiBaTh, OOBSCHATH PE3yNbTATHI MPOBEAEHHBIX OMBITOB U JEJAaTh BBIBOJIBI,
TOTOBHOCTb U CIOCOOHOCTb TMPUMEHSITH METOMABI MO3HAHUS TPH 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 COOCTBEHHOHN MO3ULIMK MO OTHOIIEHUI) K XUMHUYECKOW WH(POpPMAIIUH,
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'UMU €CTCCTBCHHBIMU HAayKaMH, 3HAYCHUC B

JKH3HH COBPEMEHHOTO OOIIeCTBa,;

BAKHeHIIHMe XHUMHYECKHE TMOHATHS: BEIIECTBO, XUMUYECKUNA 3JIEMEHT, aTOM, MOJEKYJa,
Macca aTOMOB U MOJIEKYJI, HOH, PaIuKaJl, aJUIOTPOMHs], HyKJIUIbl U H30TOMbL, aTOMHBIE S-, p-, d-
opOUTaN, XUMUYECKasl CBsI3b, AJIEKTPOOTPHUIATEILHOCTD, BAJEHTHOCTb, CTETICHb OKUCJICHWS,
ruOpunu3anusi opouTaNeii, MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJI, MOJIb, MOJISIpHAs Macca,
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MOJISIPHBIH 00BbEM Tra3000pa3HbIX BELIECTB, BEINECTBA MOJEKYJSIPHOTO M HEMOJEKYJISIPHOTO
CTPOEHMsI, KOMIUIEKCHbIE COEIUHEHHUs, JUCHEPCHbIE CHUCTEMbl, HCTUHHBIE PacTBOPHI,
SJIEKTPOJIUTUYECKAsT UCCOLMALMS, KUCJIOTHO-OCHOBHBIE pPEAaKLUU B BOAHBIX pPacTBOPAx,
TMIPOJIN3, OKUCJIEHHE U BOCCTAHOBJIEHHME, BJIEKTPOJIM3, CKOPOCTh XUMHUYECKOW pPeakiuH,
MEXAHM3M PEaKLUH, KaTalnu3, TEIUIOBONH 3PQEeKT peakiuu, SHTAIbINS, TEIUIOTa 00pa3oBaHus,
SHTPOMNHUS, XUMHYECKOE paBHOBECHE, KOHCTaHTAa pABHOBECHUs, 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 OCHOBAHMM, CTPOEHUSI OPraHNYeCKUX U HEOPTaHWYECKUX COEAMHEHUM
(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 MaTepHAJIbl, MIHPOKO HCIOJb3yeMble B MPAKTHKEe: OCHOBHbIE METaJIbl U
CIUIaBel, TpaduT, KBapL, MUHEPAIbHbIE yIOOPEHUs], MUHEPAIbHbIE U OPTraHUYECKUE KUCIOTHI,
IIEJIOYH, AMMHMAK, YIJIEBOXOPOXAbL, (EHOJN, AaHWJIMH, METAaHOJ, 3TAHOJ, STUJICHIJIUKOJIb,
TIULEePUH, (POPMaNbAETH, aleTaTbAETH]I, alleTOH, IJII0KO03a, caXxapo3a, KpaxMal, KIeT4aTka,
AMHHOKHUCJIOTBI, O€NIKH, MCKYCCTBEHHBIE BOJIOKHA, Kay4YyKH, IUIACTMACCHI, JKHPBI, MbUIA H
MOIOIIINE CPEICTBA,;

yMeThb:

Ha3bIBATH: U3YUYEHHbIE BEIIECTBA [0 «TPUBHAIBHON» WM MEXy HAPOAHONH HOMEHKJIaTypaM;
onpeaeasiTb: BaJEHTHOCTb U CTENEHb OKUCJIEHUS XUMUYECKUX 3JIEMEHTOB, THUIl XUMHUYECKON
CBA3M B COEIMHEHUSX, 3apsA] MOHA, MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ, 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 COEJUHEHHIl, XapakTep B3aUMHOIO BIUSHHS aTOMOB B MOJIEKYJax, THUIIbI
peakLuii B HEOPraHU4IEeCKON U OPraHu4eCKON XUMUH,

XaPAKTEPH30BATB: S-, P-, d-3JIEMEHTHI 10 X NojoxeHuto B Ilepuonmueckoit cucreme M.
MenneneeBa, oOIMe XUMHYECKHE CBOWCTBA METAJUIOB, HEMETAJJIOB, 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 BEILIECTB OT
nojoxxkenuss B llepuommueckoini cucreme JI.M. MenpeneeBa, 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,

BBINOJIHSTD XHMHYECKHIl JKCMEePUMEHT I10 PaclO3HABAHUIO BAKHEHIINX HEOPraHUYECKHUX U
OpPraHMYEeCKUX BEIIECTB, MOJYYEHHUIO KOHKPETHBIX BEIECTB, OTHOCALIUXCS K H3yUYEHHBIM
KJ1acCcaM COEAUHEHMUII,

NPOBOAMTH PACUEThI IO XUMUYECKUM (POPMYyJIaM U YPABHEHHUSIM PEaKIIHIA;

OCYIIEeCTBJIATH CAMOCTOSITENIbHBIA TOMCK XUMHYECKOW HWH(POPMALUU C HCHOJIb30BAHHUEM
Pa3NMYHBIX HUCTOYHHMKOB (CIIPAaBOYHBIX, HAYYHBIX M HAYYHO-TIONMYJSIPHBIX  W3JaHH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHETa), HCIONB30BaTh KOMIBIOTEPHBIE
TEXHOJIOTUU JUIs1 00paboTKU W mepenadyyd XMMHUYeCKOH HH(OpMaly U ee NPEACTABICHUS B
Pa3NIMYHBIX (popMax;

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

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

OOBSICHEHUS] XUMHUYECKHUX SIBJICHUH, MPOUCX OMALINX B MPUPOLE, ObITY U HAa MPOU3BOACTBE;
5KOJIOTHYECKHU IPaMOTHOIO NMOBEIECHUsI B OKPYXKAIOLIEH 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 MPEBPAIICHUN 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 XUMHUYECKOH wuHGOpPMALUM, TMOCTyHarmel u3
Pa3TUYHBIX HCTOYHUKOB.

N3yyeHne THCLUIITUHBI CIIOCOOCTBYET (POPMUPOBAHUIO CIEAYIOMUX OOIIMX W MPOQECCHOHATBHBIX

KOMIETEHLIHIA:
Kox HanmvenoBanmne pe3ybTara 00 yJdeHmst

OK1 Bribupars crioco0sl pereHus 3a1a4 mpodheCCHOHANBHOHN ACATSIBHOCTU IPUMEHHUTEIIBHO K
Pa3IUYHBIM KOHTCKCTAM.

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

OK 4 DddexTuBHO B3aMMOASHCTBOBATE U padOTaTh B KOJUICKTHBE U KOMAH/C.

OK7 ConeiicTBOBAaTh COXPAHCHUIO OKPYKAIOIIEH CPEIbL, PECYPCOCOCPEKEHUIO, MPUMEHSATE 3HAHUS
00 U3MCHEHHX KINMATa, MPUHLHIIIB OSPEKITHBOrO MPOU3BOACTBA, 3P PeKTHBHO ACHCTBOBATD B
YPE3BBIYANHBIX CHTYALMIX.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM IV CHUILINHBI

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 CAMOCTOSTEIBHON padoThl
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, CAMOCTOsITeJIbHAsl pa0oTa o0y4yaroimuxcs 4acoB
1 2 3
1 cemecTp
Pa3nen 1. OcHOBBI CTPOEHHSI BeLeCTBA




1.1. CpaBHeHwue

aTtomoB
XUMUYECKM

X

3/1EMEHTOB
1 npuposa
XVIMUYECKO

7 cBAI3N

1.2.Mepuogny
ecKui
3aKOH "
Tabnuua
O.u.
MeHpenee
Ba

Copfep>kaHue y4ebHoro matepuana:

CoBpeMeHHast Mofefb  CTpoeHus artoma.  CYMBO/MYECKUIA  S3bIK  XUMMN.
XUMUYECKMIA 3NEMEHT. ONeKTPOHHas KOH(Urypauys atoMa. Knaccugmkaums
XUMUYECKMX 3IEMEHTOB (S-, p-, d- 3nemeHTbl). BasieHTHble  3/1eKTPOHBI.
BaneHTHOCTb. ANEeKTPOHHaS npupoga XUMUYECKOM CBSI3W.
ANEeKTPOOTPULATENIbHOCTb.  Brfbl XMMUYECKOW CBSA3N (KOBA/IEHTHas, VOHHaS,
MeTa/VIMYeCKas, BOAOPOAHasA) 1 Crocobbl eé 06pa3oBaHus.

MpakTnyeckas paodoTa:

PeLLeHVe 33aHMI HA 1CTO/b30BaHKe XUMMUYECKON CUMBO/IMKI 1 Ha3BaHMIA
COE/IMHEHNIA NO HOMEHK/TaTYpe MeXayHapOo4HOro COHo3a TEOPETUUECKON W
NPUKNaAHOM XUMUW Y TPUBUASTbHBIX Ha3BaHWIA /11 COCTaB/IEHMS XMMUYECKX
(hopMy ABYXaTOMHbIX COELMHEHIA (OKCIAOB, Cy/b(MA0B, MMAPUA0B U T.MN.) U
JPYrVX HEOPraHNYECKNX COEAMHEHMIA OTAEMbHBIX KNaccoB. MpakKTuyeckme
33[1aHNS Ha YCTaHOB/IEHME CBA3N MEXY CTPOEHVEM aTOMOB XMMUYECKIX
3M1EMEHTOB 1 NEPUOANHECKAM U3MEHEHVIEM CBOCTB XMMMYECKINX 3/IEMEHTOB U
X COEAMHEHMIA B COOTBETCTBIM C MOMOXKEHMEM B MepUoaMYECKOiA CCTEME.

MpakTnyeckasn pabota:

Mepnognyeckas cucTtemMa XUMUYECKUX aneMeHToB WM. MeHpaeneesa.
®usndeckmiA  cvbicn  Mepuognyeckoro  3akoHa AW, MeHpeneesa.
3aKOHOMEPHOCTYU M3MEHEHIS! CBOCTB XMMMYECKIX 3/IEMEHTOB, 00pasyeMbIX UM
MPOCTbIX U CMOXHBIX BELLECTB B COOTBETCTBUM C MOMOXEHUEM XUMUYECKOTO
anemeHTa B Neproanyeckor cucteme. MpOBO33PEHUECKOE 1 HAYyUHOe 3HaYeHWe
Mepnoanyeckoro 3akoHa .. MeHpeneesa. [lMporHosbl .. MeHaeneesa.
OTKpbITME ~ HOBbIX  XUMWYECKUX  3/IEMEHTOB.  PelleHve  NpakTuKO-
OPUEHTUPOBAHHbLIX TEOPETUYECKUX 3afaHNIN Ha XapaKTepu3aupiio XMMUYECKUX
3/1eMEHTOB «MeTanmyeckue / HeMeTa/IINYeCKme CBOIACTB,
3NeKTPOOTPULATENIBHOCTL  XMMUYECKUX 3/IEMEHTOB B COOTBETCTBUM C WX
9NEKTPOHHbIM ~ CTPOEHWEM U MOSIOXKEHWEM B  MEPUOAMYECKON  CUCTEME
XUMNYeCKnX anemeHToB .M. MeHaeneesa».

Pasgen 2. XnmMuyecKume peakumn

2.1. Tunbl
XNMNYECKNX
peakuuii

Tema 2.2.
ONEKTPONNTU
yeckas
auccounaymsa
N NOHHBIN
06MmeH

CopgepkaHune y4ebHoro Matepuana:

Knaccugkaums 1 TMbl XUMUYECKMX PeakumiA C y4acTUEM HeopraHWYecKux
BewecTB. CoCTaBfieHMe YpaBHEHWUIA peakuWid  COEOUHEHUS,  Pas/OKeHUs,
3aMelLeHns, OOMeHa, B TOM 4WC/le TOPEHWs, OKUC/EHUS-BOCCTAHOB/IEHNA.
YpaBHEHWNS OKWC/IEHWS-BOCCTaHOB/EHNS. CTerneHb OKUCreHus. OKucmTenb 1
BOCCTaHOBUTESNb. COCTaB/IEHVE YpaBHEHWIA OKUC/IUTENIbHO-BOCCTAHOBUTE/bHbIX
peakUmMii METOAOM 3MIEKTPOHHOIO GanaHca. OKUC/UTENIbHO-BOCCTaHOBUTESbHbIE
peakumMy B MPUPOLE, MPOM3BOACTBEHHBLIX MPOLECCAX U KUSHELEATEbHOCTY
OpraH13MOB.

MpakTnyeckas paboTa:

KonnyectBeHHble OTHOLLEHWS B XMW, OCHOBHbIE KOMMYECTBEHHbIE 3aKOHbI B
XUMUW 1 PaCYETbI MO YPABHEHUAM XMMNUECKUX peakLmiA. Mosib Kak efvH1La
KonmyecTBa BellecTBa. MonsipHas Macca. 3aKOHbI COXPaHEHSt MaCChl U1 SHEPIWN.
3akoH ABoraapo. MonsipHbIi 06bEM ra3oB. OTHOCUTE/bHASA M/IOTHOCTb ra3oB.
PaCcyéTbl N0 YpaBHEHNSAM XMMNYECKMX PeaKLA C UCMO/b30BaHEM MacCh!,
06béMa (HopMasibHbIE YCIIOBYS) a30B, KOMMYECTBA BELLIECTBA.

Copfep>kaHue y4ebHoOro matepuana:

Teopus  3NeKTpO/MTMYECKOn  auccoupaup.  VOHbL. — SneKTpormTbl 1
HEaNeKTPO/MTbI. Peakuum MOHHOTO 06meHa. CocTaBrieHve peakuuiAi MOHHOMo
oOMeHa MyTEéM COCTaB/IEHMSI UX MOJHbIX M COKPALLEHHBIX UOHHBIX YPaBHEHWIA.
K1CnoTHO-OCHOBHbIE peakLMn. 33aHns Ha COCTaB/IEHME VOHHBIX PeaKLVIA.



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
(OKCHADBI, OCHOBaHHS, KHCIOTHI H COJH). B3auMOCBsI3b HEOPraHUYICCKHX
BCINECTB. ArperarHeic COCTOsIHHMS BeinecTBa. Kpucrammmueckue u amMopdHse
BCINECTBA. THITBI KPUCTAIMYCCKUX PELIETOK (ATOMHAs, MOJICKYISIPHAS, HOHHASL,
METALTHYCCKAst). 3aBUCHMOCTh (PU3HUCCKHX CBOWCTB BCIICCTBA OT THIIA
KPHCTAUTHYCCKOH PELIETKH. 3aBUCHMOCTh XHMHUYCCKOH aKTHBHOCTH BCINCCTB
OT BHJa XHMHWYCCKOH CBA3M M THNA KPUCTALTHUCCKOH permétku. [IpuunHbn
MHOT000Pa3Hs BEIICCTB.

HOMEHKJIATYpa H
CTpoeHHe
HEOPraHHYeCKHX
BeIeCTB

IIpakTH4ecKkne 3aHATHS:

HomeHknatypa HeopraHHYECKHX BCIICCTB. HA3BAHMS BCLICCTB HCXOAS M3 HX
XUMHICCKOH (POPMYTIBI WM COCTABICHHE XUMHUYCCKOH (GOPMYIBl HCXOAS W3
HasBanms BemectBa no MexkayHapoaHou (MIOITAK) wimn TpuBmanpHON
HOMCHKNaType. PemeHuwe mnpakTHdeckux 3ajaHuil MO  KiIacCH(pUKALMH,
HOMCHKJIATYPE H  XUMHYCCKUM  (OpMyIaM  HEOPTaHUYCCKUX  BCIUCCTB
Pa3MHYHBIX K1acCOB (YrapHbIH ra3, YrIICKUCIBIH Ta3, aMMHAK, TalEHas H3BECTh,
HETameéHas W3BECTh, MHUTHEBAS CONA M JAPYTHUX). HA3BIBATE M COCTABIATH
($OpMyIBl XUMHUYCCKHUX BCIIECTB, OMNPEACTATh NPUHALICIKHOCTD 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
KUSHCACATCIIBHOCTH 4YCJIOBCKA W OpPraHUu3MOB. KOppOSI/IH METAJIIOB. BHABI
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, 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 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, HCOPTaHHMYCCKUX COJICH, 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
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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 OPraHHYECKOM 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.
VYIIepoaHbIi CKEET OPraHMIeCKON MOJEKYIIbl. 3aBUCHUMOCTh CBOUCTB BEILCCTB
OT XUMHYECKOro cTpocHHus Monekyld. Mzomepus u wmzomepel. llomsatue o
¢dyHkunonanpHOM rpymne. Paaukan. [lpuHnume! kiaccudpuKauuyd opraHmIeCKHX
COCOVHCHUH. MeXIyHapoaHas HOMCHKIATYpa M TPUHLWIB HOMEHKJIATYPHI
opranuueckux coeauHeHui. [lonartue 00 asoTcomeprKaluX COCOUHCHUSX,
OHOJOTHYCCKH aKTHBHBIX BEHICCTBAaX (yriIeBOJaX, »Kupax, Oeakax u ap.),
BBICOKOMOIIEKY/ISIPHBIX COCIHHCHUIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BCHO).
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IpakTuyeckas padora:

Homenkmatypa opraHHYeCKUX COSAHUHCHUN PAa3THIHBIX 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 Ha3BaHU IO CHUCTEMATHYCCKOW M TPUBHUAJIPHOW HOMCHKJIATYPS (ITUICH,
aueTwicH, riuuepud, (eHOA, (GopMaTpACIHA, YKCYCHAsT KHCIOTA, TUIHIHH).
Pacuéter mpocreimicit  (GOpPMYIBI  OPraHUYCCKOW MOJCKYJIbI, 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;
TOMOJIOTMYECCKHH psix U oOmas (Gopmyna; u3oMepus, (HU3HUYCCKHE CBOMCTBA;
XUMHUYCCKHAE CBOUCTBA, CIIOCOOBI MOy UCHUS)'

- TPECIbHBIC YITICBOAOPOABI (aJIKaHBI M IHMKJIOATKaHel). ['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, rulepuHa, peHona. [Ipumenenue popmanpaeruma,
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 aTuicHa
KaK OCHOBHOE HAIPABICHUE €TI0 HCTIONb30BaAHHI.

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

IpaxTnyeckas padora:

CBoiicTBa OPraHUYECKUX COCAMHCHHH Pa3NMUYHBIX KJIAcCOB (TpPUBHANBHAS H
MEXIYHApOIHAs HOMCHKIATYPA, XUMHUYCCKHE CBOWMCTBA, CIOCOOBI MONYUCHHUS):
npeaciapHbic (AJKaHBI W LUKIOAJIKAHBI), HCOPCACAbHBIC (AJKCHBI, AJTKHHBI,
aJKaJUCHBI) U apOMATHYCCKHE VITICBOAOPOIBI, CIIUPTHL U ()EHOMBI, KapOOHOBHIE
KUCTIOTHI W 3(HpPBl, aTbJACTHAB M KCTOHBI, aMHUHBI W aAMHHOKHCIIOTEL
BBICOKOMOIICKY/SIPHEIC COCOUHCHUA. 3aJaHusd Ha COCTABICHHC YPaBHEHHUN
XUMHYCCKHX PEAKLUH € yYacTHEM OPraHHYCCKUX BCLICCTB HA OCHOBAHHMH HX
COCTaBa U CTPOCHHIL.
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Tema 4.3.
peHTupmnkaums
OpraHN4yecKmx
BELLIECTB, VX
3HayeHue n
NPUMeHeHNe B
ObITOBOW U
MPON3BOLCTBEHHO
M feaTensHOCTH
YesioBeKa

CocTaB/ieHre CXeM peakLyiA (B TOM YiCie Mo NPeL/IoKeHHbIM LIENoYKam
MPEeBPALLIEHMIA), XapaKTEPU3YHOLLIX XMMUYECKIE CBOVCTBA OPraHNYecKmX

COEAMHEHNI Pa3/INYHbIX K/acCoB, Crnocobbl UX MOMYYeHNs 1 Ha3BaHe

OpraHNYeCKMX COEAMHEHWIA MO TPUBMAIbHOM W MEXXYHaPOAHOM 2
CUCTEMATUYECKON HOMEHKATYpe. PeLLeHre NpaKTUKO-0pUEHTPOBAHHBIX
TEOPETUYECKMX 3a[jaHM1IA HA CBOICTBA OPraHNYeCKX COeVHEHNIA PasINYHbIX

K/1aCcCoB.

JlabopaTopHble paboTbl

[MpeBpaLLIeHWA OpraHMYeCKVX BELLECTB NPU HarpeBaHuK.

[MonyyeHve 3TUIEHa 1 U3YYeHe ero CBOICTB. 6
Mogen1poBaHme MO/EeKY U XMMUYECKMX MPEBPALLIEHWIA HA NpUMepe 3TaHa,
3TWIeHa, aueTueHa v p.

Copep>xkaHuie y4ebHOro mMatepvana:

BuoopraHnyeckue coefvHeHus. MprMeHeHrie 1 B1OMOrMYecKas Pofb YreBOAOB.
OKuCneHve YrneBofOB - WCTOYHWK 3HEPrM XMBbIX OpraHusmoB. O6/acTu
MPYMEHeHN  aMUHOKWC/OT.  [MpeBpallieHne 6eNkoB MWLM B OpraHu3Me.
Buonorvyeckvie qyHKUMM GenkoB. Buonormnyeckve (yHKUMM XUpoB. Porb
OPraHM4eCcKon XVIM1K B pPeLLIEHN NpobsiemM NULLIEBOA 6e30MacHOCTY.

POsib OpraHNYecKo XMMUW B peLLieHn Npo6iem 3HepreTUYecKoii 6e30MnacHoOCTH,
B pasBUTUM MeAULMHbI, CO3LaHWM HOBbIX MATepVasioB, HOBbIX MCTOYHWKOB
3Heprun (a/lbTepHATVBHbIE UCTOYHUKM 3Heprim). OnacHOCTb BO3AEMCTBUA Ha 2
YXUBblE OpraHM3Mbl OPraHNYecKX BELLECTB OTAE/bHbIX KMaccoB (Yr/ieBo4oposb|,
CNMPTbI, (PEHOMbI, X/I0POPraHMYecKyie MPOU3BOAHbIE, anbaerabl 1 ap.), CMbIC
rnokasarens npeae/bHO A0MYCTUMOM KOHLEHTpaLMK.

JlabopaTopHble paboThbl:

neHTtmKaLm: OpraHNYeCKMX COEAMHEHMI Pa3/IMYHbIX K/accoB (Ha nprvepe
/bJErMNa0B, KpaxmManga, YKCYCHOW KC/OTbI, 6e/IKOB 1 T.M.) C UCMO/b30BaHNEM

X (U3VKO-XMMMYECKUX CBOVICTB M XapaKTePHbIX KAYECTBEHHbIX PeaKLiA.

[JeHatypauya 6enka npy HarpeaHU. LIBETHbIe peakLim GenkoB. 2
BO3HVKHOBEHME aHa/IMTUYECKOIO CUrHasa € TOUKM 3PEHNS XUMNYECKMX

MPOLLECCOB MpK NMPOTEKaHWM KAYECTBEHHOW peaKLK, NO3BO/AHOLLENA
UOEHTUMLMPOBATL NMPEL/IOKEHHbIE OPraHNYECKMe BELLECTBA.

Pa3gen 5. KUHeTMYeCcKMe N TepMoAMHaMNYecKme 3aKOHOMEPHOCTU NPOTEKaHNA XUMNYECKNX

peakumin

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

CopepxaHue y4ebHoro Matepuana:

CKOpOCTb peakLymn 1 eé 3aBUCMMOCTb OT Pas/IMyHbIX JAKTOPOB: MPUPOAb
pearvipyoLLyIX BELLECTB, KOHLIEHTPALWN pearvpyroLLpmX BELLECTB, TeMMepaTypbl 1
M/I0LLAAN PEaKLMOHHON NOBEPXHOCTI. TeryioBble APEKTb XUMUYECKMX

peakLmiA. OK30- 1 3HAOTEPMMYECKME peakLmn. OBpaTUMOCTb peakLyiA. 2
XuUMMYECKOE PaBHOBECHIE 1 €70 CMELLIEHME MO/, AEMCTBYEM Pa3/INYHbIX (JaKTOPOB
(KOHLEHTpaLUms peareHTOB UM NPOAYKTOB peakLyv, [aB/ieHre, TemnepaTypa)
[N9 CO3AaHMA ONTUMA/BHBIX YC/OBUIA MPOTEKaHUSA XUMUYECKIX MPOLLECCOB.
MpyHUWN Jle-LLiaTense.

MpakTnyeckan pabora:

PeLLeHVe NPaKTUKO-OpUEHTUPOBaHHBIX 334aHNI HA aHa/IN3 (PaKTOPOB,
B/MSIIOLLYIX Ha M3MEHEHMEe CKOPOCTU XMUYECKOI peakLyiv, B TOM HMCTe C
NO3ULMIA SKOMIOMMYECKN LIeNecoobpasHoro NoBeaeHNs B ObITY Y TPYAOBOM
[eATeNbHOCTM B LIENAX COXPaHEHIS CBOErO 310PO0BbS 1 OKPYXKAOLLIEN NPUPOLHON
cpeapl.

PeLLeHVie NPaKTUKO-OpUEHTUPOBaHHbIX 33aHUIA Ha NPUMeHeHVe NpuHUmMna Jle-
LLlaTenbe [/19 HAXOXIEHNS HAMPaB/IEHNS CMELLIEHWS PaBHOBECUS XUMNYECKOM
PeaKLmn 1 aHa/In3 PaKTopOB, B/IMSAFOLLMX Ha CMELLIEHME XVIMUYECKOTO
paBHOBECYIS.
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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
HCTIOIb30BAHKC B OLICHKE SKOJOTHUICCKON 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'IéHHbIX BCHICCTB.
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. 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 [0c30macHocTy, pazsuruu meauiuasl. [IpaBuna noucka u aHaIHM3a XUMUYICCKON
ObITY H nH(OPMALIUHU U3 PA3THYHBIX HCTOYHHUKOB (HAYYHAS U yueOHO-HAY IHAS
NPOH3BOACTBEHHO |[IUTCPaTypa, CpeacTBa MaccoBoii nupopmanuu, cets MHTEpHET).
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 BONIPOCOB 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. Jucconmanus KMCJIOT, OCHOBAHUN U COJIEH B BOJHBIX PACTBOPAX.
6. Crenenpb auccounanun. CusbHbIe U cadble SJIEKTPOIIHUTHL
7. Peakiuu B pacTBOpax 3J€KTPOJUTOB.
8. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIC PEAKLIUH.
0. Oxkucnurenu.
10. Boccranosurenu.
11. OKHUCIUTENbHO-BOCCTAHOBUTEIbHAS! ABONCTBEHHOCTD.
12. OOu1me cBOMCTBA HEMETAIIOB.
13. OOu1me cBOICTBA METAJLIOB.
14. O0630p 31€MEHTOB-METAJJIOB INIABHBIX 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. 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. [Ipenenbubie yrieBonopons! (ankanbl). CTpoeHne ankaHoB. PU3NUeCKHe 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. (apensr). bensom.
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
IUCLUIUINH C LENbI0 NPUOOPETEHHs] HABBIKOB B CAMOCTOSITEIBHOM OCBOCHHUHU COMAEPIKAHUS U
MeTonoB M30paHHBIX oOOjacTell 3HAHWH W/WIM BUAOB IEATENBHOCTH, MK CaMOCTOSTEIBHOM
NPUMEHEHUH PUOOPETEHHBIX 3HAHUH U CIIOCOOO0B NEHCTBUI MPU PEIIEHNH MPAKTHYECKHUX 3a7ad, a
TAKXXE€ Pa3BUTHUS CIIOCOOHOCTH TPOCKTUPOBAHHMS M OCYLIECTBJIEHHUsS LenecooOpa3HOH H
Pe3yNbTaTUBHON NEATEIbHOCTH (TIO3HaBaTENBHOM, KOHCTPYKTOPCKOH, COLIMAJIbHOM,
XYI0XKECTBEHHO-TBOPUECKOH, HHOK).

IIpoekTHast AEATENBHOCTb CTYAEHTOB SIBJSIETCS OAHUM W3 METONIOB Pa3BHBAOIIETO
(INYHOCTHO-OPHEHTUPOBAHHOTO) OOY4YEHUs, HampaBlieHa Ha BBIPAOOTKY CaMOCTOSITEIBHBIX
UCCIIEIOBATENIbCKIX YMeHHH (moctaHoBka mpobnemsl, cObop u obOpaborka uHpOpManmy,
NPOBENEHUE SKCIEPUMEHTOB, AaHAJIH3 TNOJYYEHHBIX PE3YJbTaTOB), CIOCOOCTBYET 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 YacThiO YUeOHOH IesTeNbHOCTH
CTYZIEHTOB TepBOro Kypca. CTyIOeHTHI BBITOJHSOT WHANBHIYAJIbHbIE TPOEKTHI 32 CUET BPEMEHH,
OTBEACHHOT'O HA CAMOCTOSITEIIbHYIO padoTy.

B03MOXXHBI ClIeyIOLIIE TUITBI HHIUBUAYAIBHBIX POEKTOB:

— uH(pOpMaIMOHHBIE U MPOOIeMHO-pedepaTHBHBIE PabOThI, HAMUCAHHBIE HA OCHOBE HECKOIBKUX
HAYYHBIX W JIUTEPATYPHBIX HCTOYHHUKOB M MPEAIOJarafoliie COMOCTABJICHHE NaHHBIX W3
Pa3HBIX HCTOYHUKOB M HA OCHOBE 3TOT0 COOCTBEHHYIO TPAKTOBKY IOCTABJICHHOM MPOOJIEMBI,

— DOKCIIEPUMEHTAJbHbIE palOOThl, HANMHCAaHHBIE HA OCHOBE BBINOJIHEHUS OKCIEPUMEHTA,
OMHCAHHOTO B HAyKe M HMMEIOINEro M3BECTHBIA PE3YJbTaT, HOCAT CKOpee HILTFOCTPATUBHBIN
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1.
2.

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

HATyPAJIUCTUUECKUE M ONHCaTeNbHbIe paboThl, NpencTaBisromue codoil HabmoeHHe
KaueCTBEHHOE OMHCaHHe KaKoro-iubo sBICHUS,

HUCCICAOBATCIIBCKHUE pa60TbIj BBIIIOJTHEHHBIC C MOMOMIBKO KOHKPETHBIX METOOUK U UMCHOLIUEC
COOCTBEHHBIN HKCIEPUMEHTANbHBIA MaTepuali, Ha OCHOBAaHHM KOTOPOTO MEJIaeTCsl aHAIU3 U
BBIBOJIbI O XapaKTePe UCCIEAYEMOTO SIBICHHSI,

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

IIpumepHbie Tembl pedepaToB (A0KIAT0B), HHAMBUAYAJIbHbBIX IPOEKTOB

buortexHonorus u renHas uHxeHepust — texnosnoruu XXI sexa.
HanorexHonorus xak NpUOPUTETHOE HANPABIIEHUE PA3BUTHS HAYKU U IIPOU3BOJCTBA B

Poccuiickoint @eaepauuu.

3. CoBpeMeHHBIE METObI 00€33apasKUBAHUS BOBI.

4. AnnoTponusi MeTaJIoB.

5. Kuznb u nesrenwHocTh JI. M. Menaeneena.

6. «I[TepropnyeckoMy 3akoHy Oyayluee He IPO3UT Pa3pyIIEHUEM. ..»

7. H3oronsl BOgopoaa.

8. Hcnonp3oBanue paguoakTUBHBIX U30TOMNOB B TEXHUYECKHUX LETISX.

9. PeHTreHoBCKOe U31y4eHNe U €r0 UCIONb30BAHNUE B TEXHUKE U METULIUHE.

10. IInazma — 4eTBEpPTOE COCTOSIHHUE BELIECTBA.

11. AMopdHBIe BelecTBa B IPUPOAE, TEXHUKE, OBITY.

12. OxpaHa okpyskarolieii cpefpl 0T XUMUYECKOTO 3arpsi3HEHUS.

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 CyCcrieH3ui U SMyJIbCUN 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 MPOMBIIIIJICHHOCTHY.

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. 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 BOSHUKHOBEHHUS U PA3BUTHSI OPTaHUYECKON XUMUH.

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 aCMEeKThl MEKIYHAPOIHOIO COTPYAHUUYECTBA 110 UCIIOIb30BAHUIO
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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 PEAJTU3AIIAN 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 TIporpamMmy cpegHero oOmero oOpa3oBaHusi B Mpenesiax
ocsoernst OIIOIT CIIO Ha 6aze ocHOBHOrO 001Iero 00pazoBaHus, yaeOHOro KabuHEeTa, B KOTOPOM
UMEEeTCs] BO3SMOXKHOCTh 00eCreYnTh CBOOOIHBINH AOCTYM B MIHTEpHET BO BpeMst y4eOHOTO 3aHATHUS U
B MIEPHOJ BHE Y4eOHOI AeATeIbHOCTH O0YHarOIIHXCS.

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

B cocraB y4eOHO-METOOUYECKOTO W  MAaTePUANbHO-TEXHUYECKOTO  OOeCHedYeHus
NPOrpaMMbl yueOHOH TUCIUITNHBI, BXOJIST:

- MHOTO(YHKLHOHAIbHBII KOMILJIEKC MPEroAaBaTelIs;

- HarJsiAHBIE TOCOOMST (KOMIUTIEKTHI yueOHBIX Tabnul, Tutakathl: «Du3nUeckre BETUYUHBI U
(byHIaMeHTaNbHbIE KOHCTAHTBD, «MeskayHaponHas cucrema enunui; CUy, «Ilepuomgmueckas
cucteMa xumudeckux siaemeHTOB /[ M .Menneneesa», mOpPTPeTbl BBIIAOIIUXCA 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,
HMHCTPYKLIUH 110 MX HCIIOJIb30BAHHIO U TEXHUKE 0€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 YUEOHbIX U3aaHUN,
MHTepHeT-pecypcoB, JOMNOMHUTENIbHON INTepaTypbl

OcHoBHasa nuTepaTypa:

1 abpuanaH O.C. Xumus. 10 Knacc. 6a30Bbii ypoBeHb / O.C. MabpunansH. - 9-e n3g,,
cTepeoTtun. - M. : podha, 2013. - 192 c.

2. abpuensH O.C. Xumms. 11 knacc. ba3oBbli ypoBeHb / y4eBHUK Ans 06Leo6pa3oBar.
YUpeXaeHuid. - 3-e u3g., ctep. - M. : Apodha, 2008. - 223c. : wn.

3. Tyseit J1.C. Xumus. 11 knacc: yy4ebHUK st 06uieobpasosat. yueb. 3aBefeHuid/ J1.C. Ty3ei,
P.M. Cyposuesa, I".I". /lbicoBa / Ny3eit J1.C. - 4-e u3g., ctep. - M. : Apodia, 2 002. - 240c.

[lononHuTeNbHas NuTepaTypa

1 OpraHuueckas xumms.  10-11 knacc/  [DneKkTpoHHbIi  pecypc]. - Wowkap-Ona
NabopaTopusi cuctem MynbTmeana, 2001 . - 131eKTpoH. onT. guck (CD-ROM).

2. 'puugrok A.A. Xumma. 11 knacc. OTBeTbl Ha 3K3aMeHauMoHHbIe BOMNpockl. MoarotoBka K
Er3 / Mpuutok A.A., Tronbkos N.A. - M. : Alipuc-npecc, 2 005. - 256c.

VIHTepHeT- pecypchl
www. fcior. edu. ru (PenepanbHbliA  LEHTP  MHJ)OPMAaLWIOHHO-06pa30BaTeNbHbIX  PECYPCOB).
wwww.dic. academic. ru (Akagemvk. Cnosapu v SHUMKOMNea).
www. booksgid. com (Books Gid. OneKTpoHHas G1bnnoTeka).
www. globalteka. ru (FnobanTeka. MnobanbHas 6o TeKa HayUHbIX PECYPCOB).
www.window. edu. ru (EanMHOE OKHO A0CTYNa K 06pa3oBaTe/bHbIM PeECypcam).

WWW.St-books.ru (Jlyulas yqebHas iMTepaTypa).

www. school.edu.ru  (Poccuiickuii  06pa3oBaTeNbHblii - nopTan.  [JoCTYnHOCTb,  KauecTBo,
300PEKTVIBHOCTb).

www. ru/book (OneKTpoHHas 61bnmoTeYHasi CUCTEMA).

www.hemi.wallst.ru (O6pasoBaTe/bHblIiA CaAT /151 LLKOBHUKOB «XUMMS»).

5. KOHTPOJ1b 1 OLIEHKA PE3Y/IbTATOB OCBOEHWA YYEEHOW ANCUUMNIVHbI

KOHTpO/Mb M OLgHKa pPe3yNbTaTOB OCBOEHMSI YUYeOHON AMCUMMINHBI OCYLLIECTB/ISETCS
npenojasaTefieM B MPOLECCE MPOBEAEHWSI MPAKTUYECKUX 3aHATUIA, TECTMPOBaHMUSA, a Takxke
BbIMOHEHWSI 00YHaOLLMMICA MHAMBUAYaNbHbIX 3afaHWiA, NPOEKTOB, UCC/EA0BaHWIA.

Pe3ynbTaTbl 00yyeHus dopmMbl M METOAbl KOHTPONA WU OLEHKU
(OCBOEHHbIE YMEHUS, YCBOEHHbIE 3HaHMSA)  Pe3y/ibTaToB 06yYeHUs

YMeHunsa:

- pelleHWe 3aday  Ha  OnpegeneHue

KONMYECTBA BELLECTBA, MOJIIPHOI MaccChbl; MpoBepoyHaspaboTa, AoMaLLHssSi paboTa

- peLleHne 3a4a4 Ha onpeaeneHne MacCoBoi
[0 XUMUYECKUX 3/IEMEHTOB B CNOXHOM [pOBEpPOYHasipaboTa, JoMallHas paboTa
BELLIECTBE;
- peLleHue 33Ja4 C UCMo/b30BaHWEeM 3akoHa [1pOBEpOYHas paboTa, JoMalLHas paboTa
9KBMBAJIEHTOB;
- peLleHne ynpaxHeHuii ¢ ucnosb3osaHneM [poBepoYHasi paboTa, AoOMalLHAS patoTa
3HaHWI 06 3/1EKTPOHHOM CTPOEHUW aTOMA;
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- paccranoBka kodp¢punuentoB B OBP
METOZIOM DJIEKTPOHHOTO OaaHca,;

- COCTaBJIEHHE YPABHEHUI peaKL1il HOHHOTO
oOMmeHa;

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

- peuleHHe YOPaKHEHUH, OTPakKarolIUX
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 CJIOXKHOM
BELLECTBE,

- pelleHHe 3a7a4 C UCIMOJIb30BAHUEM 3aKOHA
OKBHBAJICHTOB,

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

- paccranoBka kodppunuentoB B OBP
METOZIOM DJIEKTPOHHOTO OaiaHca,;

- COCTaBJIEHHE YPAaBHECHUHN peakL1il 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 MpPENeNIbHbIX 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, oomawinsis paboma
Jlabopamopnas paboma, oomawinsis paboma

Jlabopamopnas paboma, oomawinsis paboma

Jlabopamopnas paboma, oomawnsis 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. TOMMOJITHEHUSI 1 U3SMEHEHUSI B PABOUYEN ITIPOT' PAMME

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

B pabouyro nporpammy Mo IUCHUIUTMHE «XUMUs» s crenuaibHocTu: 15.02.06 «MoHTax,
TEXHUYECKasl SKCIUTyaTallusl U PEMOHT XOJOAWIbHO-KOMIIPECCOPHBIX U TEIJIOHACOCHBIX MAIIUH U
YCTaHOBOK (TIO OTPACIIsSIM)» BHOCATCS CJICAYIOIIHE JOTIOJHEHUST 1 U3MEHEHUSI:

I[OHOJ'IHGHI/UI 1 U3MCHCHUA BHEC

(nomwxHocTh, ©.U.0O., oanucs)

Pabouast nmporpaMma nepecMoTpeHa U 000peHa Ha NearornieckOM COBETE KOJLIeIKa

« » 20 T.

3am. nupekropa no YMP konnemnska

(noicr) (@H.0)
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