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1. MOACHUTEJIBHASA 3AIIMCKA

1.1. O6nacTs npuMeHeHus1 padoyeii mporpamMmsl

[Iporpamma obmeoOpa3oBaTeNbHON yUeOHOM AUCHUILTUHBI « XUMUS» MPETHa3HAYEeHA IS
U3y4YeHHs] XMMUU B NpodeccroHambHbIX OOpaszoBarenbHbIX opranmsanusx CIIO, peamusyrommx
o0pa3oBaTeNbHYI0 TPOrpaMMy CpeaHero oOmiero oOpa3oBaHHs B Mpenenax OCBOCHUsS OCHOBHOM
npodeccuonanbHO oOpaszoBarenbHoi mporpammbl CITO (OIIOIT CITO) Ha 0a3ze OCHOBHOTO
o01ero o0pa3oBaHusi MPU MOATOTOBKE KBATU(PHULIMPOBAHHBIX PabOYUX, CIAYKAIIUX, CIELHATHCTOB
CpenHero 3BeHa.

[Iporpamma paspadotana Ha ocHoBe TpeboBanmii ®I'OC cpennero odmero oOpa3oBaHwMs,
(denepanapbHON TOCYHApCTBEHHON 0O0pa3oBaTEIbHON MPOTrpamMMbl CpeaHero odimero oOpa3oBaHMS,
@I'OC CIIO crnenmanpHOcTH 11.02.17 «Pa3zpaboTka 371€KTPOHHBIX YCTPOMCTB U CUCTEMY.
Conep:kanue mporpammbl « XMMHsI» HAMPABJIEHO HAa JOCTHXKEHHUE CISAYIOIIUX LeIeH:

— (¢opmupoBaHKe y OOYyHYaIOIIUXCsl YMEHHSI OLIEHUBATh 3HAYUMOCTh XUMHYECKOTO 3HAHUS JIJIsI
Ka)KIOr0 4YeJIOBEKa,

— (¢opmupoBaHie y OOyYarOIIUXCsl LEJOCTHOrO MPEACTABICHHUS O MHpPE U POJH XUMHH B
CO3[JAHUU COBPEMEHHOH eCTEeCTBEHHO-HAYYHOH KapTHUHBI MHpA, yMeHHs OOBSCHSITDH
OOBEKTBI M TPOLECCHI OKPYXKAMIIEH HEHCTBUTENLHOCTH. MPUPOAHON, COLUATBHOM,
KYJbTYpPHOH, TEXHUUYECKOH Cpebl, — HCIOJb3YS ISl ITOr0 XMMHUYECKUE 3HAHHUS; *

— pasBuTHE Y OOy4arOIUXCS YMEHHUH pa3iu4arh (akThl U OLEHKH, CPABHUBATH OLIEHOYHBIE
BBIBOJIbl, BUAETh MX CBS3b C KPUTEPHUSIMU OLIEHOK U CBsI3b KPHUTEPUEB C OMpPEIESCHHON
CUCTEeMOH IIeHHOCTeH, PopMyTHUpOoBaTh 1 OOOCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

— mpuoOpeTeHrne OOYYAIOLUIMMHUCS ONbITa PA3HOOOPA3HOW [ESTEIbHOCTH, TMO3HAHHUA |
CaMOIO3HAHUS, KJIIOUYEBbIX HABBIKOB, UMEIOLIMX YHUBEPCAIbHOE 3HAYCHUE IJISIPA3THMIHBIX
BHUJIOB JIESITEIbHOCTH (HABBIKOB PELICHHUs MPOOJIEM, MPUHSATHS PELICHHI, TOUCKA, aHAN3a U
o0paboTku  uHpOpMAIMKM, KOMMYHHKATHBHBIX  HABBIKOB, HABBIKOB  H3MEPEHHIA,
COTPYOHUYECTBa, 0€30MaCHOT0 OOpAIIEHHs C BEIeCTBAMU B TIOBCEITHEBHOM JKU3HM).

B mporpammy BKJIIOUEHO COAEpKaHHE, HAMpPaBICHHOE Ha (HOPMHUPOBAHHE y CTYAEHTOB
KOMITETEHIIMHM, HeoOXomuMbix misi kadectBeHHOro ocoenusi OITOIT CITO Ha 0ase OCHOBHOIO
oOmero obpa3oBaHMsl C MOJYYEHHEM CpeaHero olmero oOpa3oBaHMS, MPOTPAMMBI MOATOTOBKU
KBaTU(UIIMPOBAHHBIX Pa0OYHX, CITy’KAIUX, MPOrPAMMBI TIOATOTOBKH CIIELHATHCTOB
CpenHero 3BeHa.

XuUMHs — 3TO HayKa O BEIECTBaX, UX COCTABE U CTPOEHHH, CBOWCTBAX U MPEBPALICHHSIX,
3HAYeHUH XHUMHYECKHX BEIIECTB, MATePHaJOB U MPOLECCOB B MPAKTUYECKOW ESITEIbHOCTH
YeJIoBeKa.

Conepxanue obuieoOpa3zoBaTenbHONH y4eOHOM OUCHMIUIMHBI «XHUMHS» HAIpPaBICHO Ha
yCBOEHHE OOYHAIOIIUMICS OCHOBHBIX MOHSTHI, 3aKOHOB M TEOPUH XHUMHH, OBJIAJCHHUE YMEHUSIMHU
HaOJIOaTh XMMHUYECKUE SIBICHHS, MPOBOAUTh XUMHUECKHI SKCIEPHUMEHT, MPOU3BOAUTH PACUYeThI
Ha OCHOBE XUMHYECKHX (POPMYJT BEIECTB U YPABHEHUH XUMUYECKUX PEAKLIHI.

B mporiecce nzyueHus XUMHH y 00yHalOLIMXCs PA3BUBAIOTCS MO3HABATEbHBIC HHTEPECHI U
UHTEJJIEKTyaJIbHbIe CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM MNPUOOpPETEeHUs! 3HAHUM MO
XHUMHHU B COOTBETCTBUU C BO3HUKAIOIIUMH KM3HEHHBIMU MPOOIeMaMu, BOCIIHTBHIBACTCS OeperHOoe
OTHOLIEHHsI K MPUPO/E, MOHUMAHHE 3J0POBOr0 00pas3a »KH3HH, HEOOXOIUMOCTHU TPEaYTPeKaSHHs
SIBJICHUH, HAHOCALIMX Bpen 3A0POBBI0O W OKpykatomied cpeae. OHM OCBAaMBAOT MPUEMBI
IPaMOTHOrO, OE30MaCHOTO MCIONb30BAHUS XUMHYECKUX BELIECTB U MATEPHUAJIOB, MPUMEHSEMbIX B
OBbITY, CEJIbCKOM XO35HCTBE U Ha MPOU3BOJICTBE.

[Ipu cTpykTypHpOBaHHH comep:kaHusi 00ueo0pa3oBaTeabHON yueOHONW AMCLUIIMHBL IS
npoeCCUOHANTBHBIX ~ 00pa30oBaTeNIbHBIX  OpPraHU3aluid,  peamu3yrmux  00pa3oBaTEIbHYIO
nporpaMmy cpenHero obiero odpaszosanus B npenenax ocsoenuss OIIOIT CIIO nHa 6a3eo CHOBHOTO
obmero oOpa3oBaHMs, yYUTHIBANIACH OOBEKTHBHAS PeaJbHOCTb — HEOONbIIONW 00beM 4YacoB,
OTHYIIEHHBbIX HAa HW3yYeHHE XHUMHHM U CTPEMJIEHHE MAaKCUMAaJlbHO COOTBETCTBOBATh WAESIM
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pasBuBatomiero ooyudenus. [loaTomy TeopeTHuecKkrne BONMPOCH MAKCHUMAJIBHO CMEIIEHbl K Haday
W3yUYEHUs] AUCLUUIUIMHEL, ¢ TeM 4TOOBI OCIEAYIOLUTNI (PaKkTHUECKU MaTephasl pacCMaTpUBAJICS Ha
OCHOBE MU3Yy4YE€HHBIX TEOPHH.

Peanmzaums nenyKTHBHOTO MOAXOMA K M3YUYEHHIO XUMHHU CIIOCOOCTBYET Pa3BUTHIO TAKHX
JOTHYECKUX ONepalfil MBIIJICHUs, KaK aHaJIW3 M CHHTe3, OOOOIIeHHWE W KOHKPETH3aLHs,
CpaBHEHHE U aHAJIOTHSL, CHCTEMATH3AMS U KIACCUPHUKALMS U JIP.

UzydeHne xumMun B poeCCHOHATBHBIX 00pa30BaTENIbHBIX OPTaHU3ALUAX, PEATU3YIOIINX
o0pa3oBaTeNbHYI0 MpOrpaMMy cpenHero obiero odpasosanus B npeaenax ocsoenus OITOIT CITO
Ha 0aze OCHOBHOro 00rmero oOpa3oBaHusl, UMEET CBOM OCOOCHHOCTU B 3aBHCUMOCTH OT MpPOQHIIs
npodecCHOHaTBHOrO 00pa3oBaHus. DTO BBIPAXKAETCS B COAEPIKAHUN OOYUYEHHs, KOJMUYECTBE YacoB,
BBIJICJIIEMBIX HA M3YYE€HHE OTHENbHBIX TEM MPOrPaMMBbl, TNTyOMHE UX OCBOCHHUS OOYYarOLIUMICH,
o0BbEeMe M XapakTepe NMPAKTUYECKHX 3aHSITHH, BUAAX BHEAYAHTOPHOH CaMOCTOATENBbHOH paboThI
CTY/ICHTOB.

Crnenuduka wu3ydyeHUs XUMHM TIPU OBJAACHUU NPOPECCHsIMH U  CIEHUATBHOCTSIMHU
TEXHUYECKOTO MPO Ut OTpAKeHa B KaXIOH TeMe pasnena «ConepkaHue y4eOHOW TUCIUTUTHHBD)
B pyOpuke «lIpodpunbHbie M TpPOPECcCHOHATBPHO 3HAYUMBIE JJIEMEHTBl COINEPKAHHS». DTOT
KOMIIOHEHT pealn3yercs TNpH HMHAUBUAYaJbHOH CcaMOCTOSITeIbHOH padore oOydaromumxcs
(Harmucarnu pedepaToB, MOATOTOBKE COOOINEGHHWH, 3alUTe INPOEKTOB), B IpoLecce y4eOHOH
AEATEIbHOCTH TIOA PYKOBOACTBOM MpernonaBaTesisi (BBIMOJIHEHUH XUMHUYECKOTO 3KCIEPUMEHTa —
71a00paTOPHBIX OIBITOB U MPAKTHYECKUX padoT, PEIIeHUH MMPAKTHKOOPUEHTUPOBAHHBIX PACUYETHBIX
3a1a4 U T.1.).

B mpouecce n3ydeHus XUMUN TEOPETHUYECKHE CBEICHHS AOTMOJHIIOTCS JEMOHCTPALMAMHY,
7a0OpaTOPHBIMH  OIBITAMH W TMPAKTHUECKUMH 3aHATHAMH. 3HAUYUTENIbHOE MECTO OTBOIUTCS
XUMHUYECKOMY JKcrepuMeHTy. OH OTKpBIBA€T BO3MOJKHOCTb (DOPMHPOBATH y OOyHAOLIMXCS
CIelMaibHbIE MPEIMETHbIE YMEHUsS. pabdoTaTh C BELIECTBAMH, BBINOJHITH MPOCTHIE XMMUYECKHE
OMBITBI, YYUTb OE30MaCHOMY U SKOJOIMYECKH TPaMOTHOMY OOpaleHHI0 C BEIIEeCTBAMH,
MaTepHajaMH U porieccaMy B OBITY U Ha IPOM3BOJCTBE.

Jlnst opraHu3aiy BHEAYAUTOPHON CAMOCTOSITENIbHOU paboOThl CTYAEHTOB, OBJIAJACBAOIINX
cnenuanbHOCcTsIME CITO TeXHUYeCKOro M eCTeCTBeHHO-Hay4HOro mnpoduiedl npodeccrnoHanbHOro
o0pa3oBaHUs, TPEACTABICH NPUMEPHBIH TepeueHb pedepaToB (IOKIAAOB), WHAMBHIYAIBbHBIX
MPOEKTOB.

B mpouecce n3yueHuss XUMUU BaXXHO (POPMHUPOBATH MH(POPMAIIOHHYI) KOMITETEHTHOCTD
oOyuarommxcst. [loaroMy Tmpm  OpraHu3ald  CaMOCTOSITEIbHOH — palOTBl  HEOOXOOUMO
aKLEHTUPOBATh BHUMAaHHE OOYYalOIUXCA HAa MOUCKEe HH(POPMALMU B CPEACTBAX MAaCCMEINa,
UnrepHere, y4ueOHOW M CHENHMAJIbHOH JUTEpaType C COOTBETCTBYIOIIUM oOdopmieHHeM W
NPEICTABICHHEM PE3yJIbTATOB.

Uzyuenne oOmeoOpa3oBaTenbHON y4eOHOW MUCHUIUIMHBI «XUMHSD»  3aBEpPLIACTCS
nojABeNeHHeM UTOroB B (¢opme AudGepeHINPOBAHHOIO 3a4eTa WIM 5K3aMeHa B paMKax
MPOMEXYTOUHON arrecTtauuu cTyfeHToB B mnpouecce ocBoeHus OIIOII CIIO ¢ nonydeHuem
cpenHero obiero odpa3oBaHus.

1.2. MecTo y4eOHOM AUCHUNIUHBI B Y4eOHOM IJIaHe

YuebHast AUCLUIUIMHA «XUMHSD) SABISAETCS Y4eOHBIM TpPEIMETOM IO BBIOOPY W3
obsizatenpHOM mpenmetrHoit oOnactu  «EcrectBeHnble Hayku»y DI'OC  cpemnero obimero
oOpazoBaHwUsl.

B npodeccrHoHaTbHbBIX 00pa3oBaTeIbHBIX OpraHHU3aLHsIX, pean3yoLx
o0pa3oBaTeNbHYIO MPOrpaMMy CpenHero obiero odpasosanus B npeaenax ocsoenus OITOIT CITO
Ha 0Oa3e ocHOBHOro oobmero oOpa3oBaHus, ydeOHas IUCLUIUIMHA «XHMHS» H3Y4aeTCsl B
obmeoOpasoBarenpbHoM 1ukie yaeOHoro OITOIT CITO Ha 6a3ze ocHOBHOTO 00Iero oOpa3oBaHus ¢
MOJTyYEHUEM CpeaHero od1mero oOpa3oBaHusl.



2. PE3YJIBTATHI OCBOEHHUS YYEBHOM U CIUILITAHBI

OcBoenue conmep:kaHus y4eOHOW TUCHUIUIMHBI «XUMUS», 00eCredYnBaeT TOCTHKEHUE

CTYZEHTaMHU CJIEAYIOLINX PE3yJIbTaTOB:
* TUYHOCIIHBIX!

YYBCTBO TOPJIOCTH W YBAXKEHUS K UCTOPUHU M JOCTHUKEHHUSIM OTE€YECTBEHHOH XUMUYECKOU
HAyKW, XUMUYECKH T'PAMOTHOE TOBeNeHHE B MPO(eCCHOHANBHON AEATeTbHOCTUU B OBITY
npu 0OpaIeHUH ¢ XUMUYECKUMU BEIIeCTBAMHU, MaTepUaaMH U MTPOLIECCaAMU,

TOTOBHOCTb K TIPOAOJDKEHUIO OOpa30OBaHUSl W TMOBBIMIEHUS KBaTU(UKANIUA B WU30paHHON
npoeCCUOHANILHON  NIEeATENBbHOCTH W OOBEKTUBHOE OCO3HAHME POJH XHUMHYECKUX
KOMIIETEHIIUH B 3TOM;

YMEHHE HCHOJb30BaTh JOCTHIKCHHSI COBPEMEHHOW XUMUYECKOW HAYKU M XUMHUYECKUX
TEXHOJIOTUH NJIsS TIOBBIIEHHUsS] COOCTBEHHOTO WHTEJUIEKTYaJbHOTO PAa3BHTUS B BBIOPAHHOM
npoecCHOHANTbHON NesATENbHOCTH,

* MemanpeoMenHuIX:

HUCTIOJIB30BAHUEC  Pa3JIUYIHBIX BHUIOB MO3HaBaTEILHOU ACATCIIBHOCTHU u OCHOBHBIX
HTEJJIEKTYAJIbHBIX ONepanuii (IOCTAaHOBKHU 3a1a4H, (OPMYJIHUPOBAHUS THITOTES,

aHajinda WU CHHTE34, CpaBHCHMHA, O6O6H_IGHI/I$Ij CUCTEMATU3AlIUN, BbIABJICHHUA TMMPUYIUHHO-
CJICZICTBEHHBIX CBsI3€H, TIOMCKAa AaHAaJOroB, (HOPMYyJTUpPOBAHHS BBIBOAOB) [JIsl PEIUSHHS
MMOCTaBJIEHHO 3agaiuu, TMPHUMEHECHUE OCHOBHBIX METOAOB TIO3HAHUA (Ha6J'II'OI[eHI/I$I,
HAay4YHOro BKCHepI/IMeHTa) AJIL U3YYCHHUA PA3JIMYHBIX CTOPOH XHUMHUYCCKUX O6’beKTOB u
MIPOLIECCOB, ¢ KOTOPBIMH BO3HUKAET HEOOXOAUMOCTh CTAJIKHBATHCS B MPO(HECCHOHATBHOM
cdepe;

HUCTIOJB30BAHUEC PAa3JIMYHBIX MHCTOYHUKOB MIJid TMOJIYYCHUA XUMHAYECKOI I/IH(bOpMaL[I/II/I,
YMEHUE OLUCHUTH €€ JOCTOBEPHOCTH [Jid AOCTUKCHHA XOpPOHIUX PE3YJIbTATOB B
npodeccuoHanbHOH chepe;

* HPEOMEMHbIX!

c(hOpPMUPOBAHHOCTL TPEJCTABIIEHUHA O MECTE XMMHUU B COBPEMEHHOW HAy4yHOU KapTHUHE
MUpa, TOHMMAHUE pOJH XUMUU B (HOPMHUPOBAHUHM KPyrozopa © (PyHKIHOHATHHON
IPaMOTHOCTH Y€JIOBEKA IS PEIIECHUs IPAKTUYECKUX 3a7aY,

BJIAJICHUE OCHOBOIOJArarolUMIU XUMHYECKUMHU TMOHATUSIMH, TEOPHUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH, YBEPEHHOE MOJb30BAHUE XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOWM,
BJIAICHUE OCHOBHBIMU METOJaMH HAy4YHOrO IIO3HAHUS, HWCMOJb3yeMbIMU B XHUMHH:
HaOJFOICHNEM, ONIMCAaHUEM, U3MEPEHHEM, SKCTIEPUMEHTOM;

yMeHue o0pabaThiBaTh, OOBSICHITH PE3yJbTaThl MPOBEICHHBIX OMBITOB U JENaTh BHIBOIBL,
TOTOBHOCTb M CIOCOOHOCTh TPHMEHSATb METOABI MO3HAHUS MPU PEIIeHUH MPAKTUYECKUX
3a1ad4;

c(hOpMHUPOBAHHOCTh YMEHHUS JTaBATh KOJMUYECTBEHHBIC OLEHKH W MPOU3BOAUTH PACYETHI 1O
XUMUYECKUM (popMyJiamM U ypaBHEHHSIM,

BJIa[IEHHUE MTPABUIIAMH TEXHUKH 0€30MaCHOCTH MPH MCIIOIb30BAHIH XMMUYECKHXBEIIECTB;
c(hOpMUPOBAHHOCTL COOCTBEHHON MO3HMIMU MO OTHOIICHHWIO K XMUMHYECKOH WH(OpManuy,
MOJIy4aeMOUN U3 PA3HBIX HCTOYHUKOB.

2.1. TPEBOBAHUAA K PE3YJIBTATAM OBYUEHMUA

B pesynbrare nzyuenus yueOHON TUCIMITIIMHBI « XUMUsD» 00yUaIOIIHICS TOIKEH

3HATL/IIOHUMATD

POJb XUMHH B €CTECTBO3HAHHUU, €€ CBA3b C APYI'MMU €CTCCTBCHHBIMU HAayKaMM, 3HAYCHUC B

JKU3HU COBPEMEHHOTO O0IEeCTBa;

BAKHeEI e XHMH4YeCKHe NMOHSTHS: BELIECTBO, XWMHUYECKHI 3JIEMEHT, aTOM, MOJIeKYJa,
Macca aTOMOB M MOJIEKYJI, HOH, PaluKall, aJlJIOTPOIHs, HYKJIUAbI U U30TOIbI, AaTOMHBIE §-, p-, d-
opOUTaN, XUMUYECKasi CBsI3b, AJIEKTPOOTPHUIIATEIIBHOCTb, BAJEHTHOCTb, CTETICHb OKHCIICHHUS,
ruOpuan3anmsi opOuTaNed, MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJib, MOJISIpHAs Macca,
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MOJISIPHBIF 00BEM Ta3000pa3HBIX BEINECTB, BEINECTBA MOJIEKYJIIPHOTO M HEMOJICKYJISIPHOTO
CTpPOEHUs,, KOMIUJIEKCHbIE COEAMHEHMs], [UCIEPCHble CHUCTEMBbl, WCTHHHBIE PacTBOPBI,
SIEKTPOJUTHUECKAs [HUCCOLMALNS, KHUCIOTHO-OCHOBHBIE peakLUU B BOAHBIX pacTBOpax,
TUJIPONIN3, OKHUCIIEHHE U BOCCTAHOBJIEHME, D3JIEKTPOJU3, CKOPOCTb XMMHUYECKOH peakiuu,
MEXaHU3M PEaKLUH, KaTajH3, TeIJIOBOH 3(P(eKT peakuuu, SHTANBINS, TEIIOTa 00pa3oBaHMU,
SHTPOMHUs, XHUMHUYECKOE€ paBHOBECHE, KOHCTaHTa pPAaBHOBECHs, YIJIEPOJHBIN  CKeJeT,
(yHKUIMOHANbHAS TPYMIA, TOMOJIOTHS, CTPYKTYpHasT U TNPOCTPAHCTBEHHAS H3OMEPHH,
UHAYKTUBHBIA U ME30OMEPHBIH 3 EKThI, 3JIeKTPO I, HYKJIeO(HI, OCHOBHBIE THITBI PEAKIUI B
HEOPraHW4YEeCKON U OPraHU4eCKON XUMHUH,

OCHOBHBIE 3aKOHbI XMMMH: 3aKOH COXPAHEHUsI MacChl BELIECTB, 3aKOH MTOCTOSIHCTBA COCTaBa
BelecTs, [lepuonuueckutii 3akon JI. 1. Menneneesa, 3axkon I'ecca, 3axkoH ABoranpo;

OCHOBHBbIE TEOPHHM XHMMH; CTPOEHHUS aTOMa, XHUMHYECKOM CBSI3U, 3JIEKTPOJIUTHYECKOU
JUCCOLMALIMH, KUCTIOT U OCHOBAHUM, CTPOEHUsI OPraHUYECKUX U HEOPraHUYECKUX COEAUHEHUM
(BKIJTFOUAS] CTEPEOXHUMHUIO ), XHMUYECKYI0 KHHETUKY H XUMHUYECKYIO TEPMOJUHAMHUKY;
KJIaccHPUKALNIO M HOMEHKJIATYPY HEOPraHMUeCKUX U OPraHUYeCKUX COeMHEHUH;
NPHPOIHBbIE HCTOYHHUKH YTJIEBOIOPOIOB U CIIOCOOBI MX MEPEepadOTKH;

BelllecCTBA M MaTepHAaJIbl, IIHMPOKO HCNOJIb3yeMble B NPAKTHKe: OCHOBHbIE METaJIbl U
CIUIaBbl, TpaduT, KBAapL, MUHEPAJIbHBIE YAOOPEHHs, MUHEPAIbHbIE U OPTraHUYECKUE KHCIIOTHI,
IIEJIOYH, AaMMHAK, YIJIEBOAOPOAbL, (HEHOJN, AaHWIWH, METAHOJ], 3TaHOJ, STHIJICHTJHKOJIb,
TIULEPUH, (GOpPMabAETH I, ALlETATBACTH I, alleTOH, IJIF0KO03a, caxapo3a, Kpaxmal, KIeTdaTka,
AMHHOKHUCJIOTBI, OEJIKH, WMCKYCCTBEHHBIE BOJIOKHA, KAy4YyKH, IUIACTMACCHI, JKHPbI, MbUIA H
MOIOIIINE CPENCTBA,;

yMeThb:

HA3bIBATh: U3YUYEeHHbIE BEIIECTBA 10 K TPUBUAIBHON» WM MEXAYHAPOAHONH HOMEHKJIATypawm,
onpeaeasiTb: BAJEHTHOCTb U CTENEHb OKUCJIEHMs XUMUYECKUX 3JIEMEHTOB, TUI XUMHUYECKOU
CBA3M B COENMHEHUSX, 3apsA] HOHA, NPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ, THII
KPUCTAJJIMYECKON pEIleTKH, XapakTep Cpeabl B BOJHBIX pacTBOpax, OKHUCIUTENb W
BOCCTAHOBUTEJIb, HATIPABJIICHUE CMELICHUs PABHOBECHSI MO BIUSHUEM Pa3MYHBbIX (PAKTOPOB,
HN30Mepbl U TOMOJIOTH, IPUHAIJIEKHOCTh BELIECTB K pPa3sHbIM KjaccaM HEOPraHW4YecKuX MU
OpPraHMYEeCKUX COEIWHEHUH, XapakTep B3alMHOIO BIIMSHHS aTOMOB B MOJIEKYJax, THIIBI
peakuuii B HEOPraHU4IECKON U OPraHu4eCKON XUMUH,

XapPAKTEPH30BATh: S-, P-, d-3JIEMEHTHI 10 X ToJoxeHuto B Ilepuonuueckoit cucreme M.
MenneneeBa, oOuiye XUMHYECKHE CBOIMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHUYEeCKUX W OpPraHu4ecKUX COEJUHEHHIl, CTpPOEeHHE U CBOMCTBA OPTraHUYECKUX
coenHeHUu (YyrieBOJOpPOAOB, CIUPTOB, (PEHONIOB, albIETHI0B, KETOHOB, KAPOOHOBBIX KHCIIOT,
AMUHOB, aMUHOKHUCJIOT U YTJIEBOMIOB),

00BSICHATB: 3aBUCHMOCTb CBOHCTB XHMHYECKOTO 3JIEMEHTa U OOPa30BaHHBIX MM BEILIECTB OT
nojnoxkenuss B llepuommueckoinn cucreme J[M. Menaeneesa, 3aBUCUMOCTb CBOMCTB
HEOPraHUYEeCKHUX BEIEeCTB OT MX COCTaBa U CTPOEHUs, MPUPOAY XUMUYECKOW CBs3H,
3aBHCUMOCTb CKOPOCTH XHWMHYECKOH pEaKUUH OT Pa3U4YHBIX (PAKTOPOB, PEAKIMOHHOU
CHOCOOHOCTH OPraHMYECKUX COEAMHEHHUH OT CTPOSHHS UX MOJIEKYJT,

BBIMOJHSTH XHMHYeCKHI IKCIIEPUMEHT I10 Paclo3HaBaHUIO BAKHEHIIMX HEOPraHMYECKUX U
OpPraHMYECKUX BELIECTB, MOJYYEHHUI0 KOHKPETHBIX BELIECTB, OTHOCALIMXCS K H3yUYEHHBIM
KJ1acCaM COEMHEHMUIA,

NPOBOANTH PACUETHI IO XUMUYECKUM (HOPMYyJIaM U YPABHEHHUSIM PEaKInii,

OCYIIeCTBJIATH CAMOCTOSITENIbHBIA TOMUCK XUMHUYECKOW HWH(POPMALMU C HCIOJIb30BAHHUEM
Pa3NUYHBIX HCTOYHHMKOB (CIIPAaBOYHBIX, HAY4YHBIX M HAyYHO-NOMYJSIPHBIX  HW3JaHH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHETa), WCIONb30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUU 111 00paboTKu W nepenadyd XUMUYeCKOH MH(OpPMaluu W ee NPEACTABICHUS B
pa3NIUYHBIX popMax;

HCNOJIb30BATL NMpPHOOpPeTeHHbIe 3HAHUSI M YMEHHsI B NMPAKTHYECKOH JesiTeIbHOCTH H
NMOBCEAHEBHOH KM3HU:

IUIl TIOHUMAaHUsl TJ100aibHBIX NPOOJeM, CTOSIIIUX Tepel UEIOBEYEeCTBOM: 3KOJOTHUECKHX,
SHEPreTUYECKUX U ChIPBEBBIX,

OOBSICHEHUS] XUMHYUECKUX SIBJICHUH, POUCXOMSIINX B IPUPOE, ObITY U HAa MPOU3BOACTBE;
5KOJIOTHYECKH IPAaMOTHOTO MOBEICHNsI B OKPYXKAIOLIEH Cpene;
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®  OICHKH BIIUSHHSI XUMUYECKOTO 3arpsi3sHEHUs OKPY KAroIleld Cpeibl Ha OpPraHW3M YeNioBeKa U
OPYTHUE *KUBbIE OPTaHU3MBL,
Oe3omacHOl paboThI ¢ BeECTBAMH B JJAOOPATOPHUH, OBITY U HA TTPOU3BOCTBE,
onpeacsICHrs BO3MOXHOCTHU MPOTCKAHUA XUMHUYICCKUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCJIOBUAX U
OLCHKH HX ITOCJICACTBHUU,
pacCrio3HaBaHUA U I/II[eHTI/I(bI/IKaL[I/II/I Ba>KHEUIIINX BEIICCTB U MaTCPHUAJIOB,
OLCHKH Ka4ueCTBa HUTHEBOU BOABI U OTACJIbHBIX MUUICBBIX MMPOAYKTOB,

KPUTHYECKONW OIIEHKH JOCTOBEPHOCTH XHUMHUYECKOH HH(OpMAIu,

MOCTYMAOIIEn U3

Pa3JIMIHbIX UCTOYHUKOB.

Hsyuenne

OUCIUTUIMHBI CIOCOOCTBYET (POPMUPOBAHUIO CIEAYIOMHNX OOIUX U MPOodheCcCHOHABHBIX

KOMITIETEH LU

Kox

HanmenoBanmne pe3yabTara 00yJueHnst

OK 1

Bribupate ciocoObl penieHns 3a1a4 npoeCCHOHATBHON ACATSIBHOCTH IPUMEHHUTEIBHO K
Pa3THYHBIM KOHTCKCTaM.

OK2

Hcnonp30BaTh COBPEMEHHBIC CPEACTBA MOUCKA, AHATH3A U MHTSPIPETALUH HHPOpMALINK U
MH(OPMALMOHHBIC TCXHOJIOTHH /IS BRITTOJHCHHUS 33034 MPO(eCCHOHATPHON ACITEIPHOCTH.

OK 4

Db dekTHBHO B3aMMOACHCTBOBATh U PA0OTATH B KOJUICKTHBE M KOMAH/E.

OK7

CoaelicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH CPEABI, PECYPCOCOEPEIKEHUIO, IPUMEHSTD 3HAHUS
00 U3MCHEHUIX KIMMAaTa, IPUHLHUIBI OCPEKITUBOTO MPOU3BOACTBA, 3P PESKTHBHO ACHCTBOBATD B
YpPEe3BbIYANHBIX CHTYALUSIX.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHOUILINHBI

3.1. O0bem yueOHOI AMCUMIIIMHBI H BUABI Y4e0H0il padoThI

Bupn yueOHoil padoTbl Oo0bem yacos

MaxkcumajibHas yueOHasi Harpy3Ka (Bcero) 86

Oosi3aTennbHas ayquTOpHAsl yueOHAasi HAarpy3ka (Bcero) 86

B TOM YHCJIC.

MPAKTUYECKUE 3aHATUSA 20

JlabopaTopHble 3aHSITHs 10

KOHTPOJIb CAMOCTOSATENBHON paboThI

CamocTosiTeibHasi pa6oTa o0yuaromerocsi (BCero) -

B TOM YHCJIC.

VHJIUBUYAJIbHBINA IPOEKT 10

Urorosast arrectanys B popme: 1 cemectp — nud. 3auét
2 cemectp — nud. 3a4éT

3.2. TemaTnuyeckuii NJIaH U coAepKaHUe Y4eOHOH THCIUIIHHBI

«XHMHSI»
HaumeHnoBanmue Copep:ranne yueGHOro MaTepHasa, 1adopaTopHblie paGoThl H Oo0bem
pa3aesioB H TEM NPAKTHYECKHE 3aHSATHS, CAMOCTOSITE/IbHAS padoTa 00y4aroLHX st 4acoB
1 2 3
1 cemecTp

Pa3gen 1. OcHOBbI CTpPOEHHS BellecTBa




1.1. CpaBHeHue

aTtomMoB
XUMUYECKN

X

3/1EMEHTOB
1 npuposa
XUMUYECKO

1 CBA3U

1.2.Mepuoguny
ecKuin
3aKOH "
Tabnuua
an.
MeHpenee
Ba

Copfep>kaHue y4ebHoro matepuana:

CoBpeMeHHas Mofe/lb  CTPoeHUst atoma.  CUMBO/IMYECKUA  SBbIK - XMW
XUMWYECKUIA 3/IEMEHT. D/EKTPOHHasA KOHMrypaumst atoma.  Knaccudmkaupms
XUMUYECKUX 3/IEMEHTOB (S-, p-, d- 3/eMeHTbl). BasieHTHble 3/IEKTPOHbL
Ba/ieHTHOCTb. SNEKTPOHHasA npupoga XUMUYECKOM CBA3N.
SMeKTPOOTPULIATE/ILHOCTL.  Brgbl XMMMYECKO CBS3N (KOBasleHTHas, WOHHaS,
METa/VIMYECKasi, BOAOPOAHAs) M Crocobbl e€ 06pasoBaHKS.

MpakTnyeckasn paboTa:

PeLLieHVe 3aaHNIA Ha CMOMb30BaHNE XMIMMYECKOM CYMBOIMKM W Ha3BaHI
COEAVIHEHMIA MO HOMEHK/TATYPe MeXayHapOAHOr0O COoK3a TEOPETUYECKON 1
NPUKIASHOM XMW 1 TPUBMaIbHLIX Ha3BaHWIA [/15 COCTAB/IEHWS XUMNYECKIMX
(hopMy/ ABYXaTOMHbIX COeANHEHNI (OKCUAOB, CYNb(AOB, MMAPUA0B U T.M.) U
APYTUX HEOPraHNYECKNX COeMHEHNI OTAEbHBIX KaccoB. [MpakTnyeckue
3a[aH1S1 Ha YCTaHOB/IEHVIE CBS3M MEXY CTPOEHMEM aTOMOB XUMUYECKUNX
3/1EMEHTOB U MePUOLNYECKUM M3MEHEHVEM CBOMCTB XMMMUYECKMX 3/IEMEHTOB U
WX COEAVHEHWIA B COOTBETCTBUM C MOMIOKEHVIEM B [Meprognyeckoii cucTeMe.

MpakTnyeckan pabora:

lMeprognueckan cucTeMa  XUMUYECKUMX  aniemMeHToB A1 MeHgeneesa.
duvsnyeckuii  cvbicn  lMeprogunyeckoro  3akoHa O, MeHgeneesa.
3aKOHOMEPHOCTY U3MEHEHWST CBOICTB XMMMYECKIMX 3/TEMEHTOB, 06pasyeMbIX UMK
MPOCTbIX U CMNOXXHbIX BELLUECTB B COOTBETCTBUM C MOJSIOXKEHMEM XVUMWYECKOrO
anemMeHTa B Neproamyeckoii cucteme. MMPOBO33PEHYECKOE M Hay4HOe 3HaueHne
Mepuognyeckoro 3akoHa O.W. MeHpeneesa. [porHosbl .. MeHgeneesa.
OTKpbITE  HOBbIX  XUMWYECKUX  3/IEMEHTOB.  PellieHne  npaKTUKO-
OPVIEHTUPOBAHHbIX TEOPETUYECKMX 33[aHWA HA XapaKTepu3aumio XMMUYECKMX
3/1eMeHTOB «MeTasnmyeckme / HeMeTa/VIMYecKue CBOIACTBA,
3MIEKTPOOTPULATESILHOCTL  XMMUYECKMX 3/IEMEHTOB B COOTBETCTBUM C  UX
9MIEKTPOHHbIM  CTPOEHVMEM W MOMIOXKEHMEM B  MEPUOAMYECKON  CUCTEME
XUMWYeCKKMX anemeHToB .. MeHaeneesa.

Pasgen 2. Xmmnyeckume peakumm

2.1. Tunbl
XMMNYECKNX
peakuuii

Tema 2.2.
ONEKTPONINTU
yeckas
auccounayms
M NOHHBIN
obmeH

CofeprkaHne yyebHoOro matepvana:

Knaccudmikaums 1 Tunbl XUMUYECKMX PeakUMiA C ydacTveM HeopraHMYecKUX
BelecTB.  CoCTaB/leHME  YpPaBHEHWA  peakUMA  COEfVHEHUS],  Pas/IoKeHVs,
3aMeLLeHns, 0bMeHa, B TOM UuC/ie TOPEHUs], OKUC/IEHWS-BOCCTAHOB/IEHMSI.
YpaBHEHUA OKUC/IEHMA-BOCCTAHOB/IEHMA. CTeneHb OKuCieHnsa. OKUC/UTENb N
BOCCTaHoBUTENb. COCTaBMeHME YPaBHEHWIA OKMC/IUTEIbHO-BOCCTAHOBUTE TbHbIX
peakuMin METOAOM 3/IEKTPOHHOMO GasiaHca. OKUC/IUTEIbHO-BOCCTaHOBUTE/IbHbIE
peakuMn B MPUPOLe, MPOU3BOACTBEHHBLIX MPOLECCAX W >KU3HEAEATe/IbHOCTU
OpraHv3MoB.

MpakTnyeckas pabota:

Ko/nmyecTBeHHble OTHOLLIEHMS B XMW OCHOBHbIE KO/IMYECTBEHHbIE 3aKOHbI B
XVUMUU U1 PacYéTbI M0 YPaBHEHUAM XUMUYECKIMX peakLiyii. Morb Kak eanHuLa
KO/M4ecTBa BeLLiecTBa. MosapHasa Macca. 3aKoHbI COXPaHEHNsT MacChl U 3HEPTUN.
3akoH ABoragpo. MonsipHbI 06bEM ra3oB. OTHOCUTE/IbHASA M/IOTHOCTbL Fas0B.
PaCcuéTbl M0 YpaBHEHVAM XMMNYECKUX PeakLMIA C 1CMO/b30BaHNEM MacChbl,
06BbEMa (HopMarTbHbBIE YC/I0BMSY) ra3oB, KOIMYeCTBA BeLLIECTBA.

Copfep>kaHue y4ebHOro matepmana:

Teopusi  3MEKTPOMTUYECKOA  auccoumaumn.  OoHbL  OneKTpormTbl 1
He3NleKTpO/UTLL. Peakuym MOHHOro obmeHa. CocTaBrieHVe peakumii IOHHOro
obmeHa MyTEM COCTaBMEHWS] UX MOMHbIX U COKPALLEHHBIX VOHHBIX YPaBHEHWIA.
KWCNOTHO-0CHOBHBIE peakuyn. 38[aHnst Ha COCTaB/IeHVe OHHBbIX PeaKLMIA.
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Pazgen 3. CtpoeHue u cBOiicTBA HEOPraHHYECKHUX BeLIECTB

Tema 3.1.
Knaccuduxaus,

Coaepsranue yueOHOro MaTepHasa;

[MpeaveT Heopraumdeckon xumun. Knaccnpuxauuss HCOPraHMICCKUX BELICCTB.
IMpocteie u cnoxkubic BemecTBa. OCHOBHBIC KIACCHl CIOKHBIX BCLICCTB
(OKCHIBI, OCHOBAaHHS, KHCIOTHI H COJH). B3aMMOCBSI3p HECOPTaHHYCCKUX
BCINECCTB. ArperaTHeIC COCTOSIHHS BeIecTBa. Kpucramummueckue u amMopgHbIe
BCINECTBA. THITH KPUCTAUTHYCCKUX PEUIETOK (aTOMHAS, MOJICKY/SIPHASL, HOHHAS,
METALTHYCCKAst). 3aBUCHMOCTh (DHU3UYCCKUX CBOHCTB BCINSCTBA OT THIA
KPHUCTAUTHYCCKON PELIETKH. 3aBUCHMOCTh XHMHUYCCKOH aKTHBHOCTH BCINCCTB
OT BHJa XHMHWYCCKOH CBA3M M THMA KPUCTALTHUCCKOH pernéTku. [IpuunHbn
MHOT'000pa3Hs BEIIECTB.

HOMEHKJIATYpa H
CTpoOeHHe
HEOPraHUYeCKUX
BeIIeCTB

IIpakTH4ecKkne 3aHATHS:

HomeHknarypa HeopraHHYeCKHX BCINCCTB. HA3BAHHS BCLISCTB HCXOAS H3 HX
XUMHIYICCKOH (POpMYTBI WM COCTABICHHE XUMHYCCKOH (POPMYNBI HCXOAS W3
HasBanms Bemmectea 1o MexkayHapogHou (MIOITAK) wmm  TpuBmanpHON
HOMECHKIAType. PelmeHwe mnpakTHYCCKHX 3aJaHud 1Mo  KiaccU(UKALIWY,
HOMECHKIATYPE H XUMHYCCKHM  (OpMylIaM  HEOPTaHWYCCKUX  BCILECTB
Pa3NMHYHBIX KIAcCOB (YrapHbIH ras, YIJICKHUCIBIA ra3, aMMHaK, raméHas U3BeCTb,
HEeTalmEHas H3BECTh, MUTHEBAsT CONA W JPYTUX). HA3BIBATh M COCTABIATH
($OpMyNIBl XHMHYECKUX BEIICCTB, OMPEACIATh NPUHALIC)KHOCTh K KIACCY.
Uctounnkn xumudeckod wuHbopManmy (CpeacTBa MaccoBOW HWH(OPMALMH,
Wntepner u apyrue). [louck undopmanmu mo HazBaHUAM, UACHTH(UKATOpaM,
CTPYKTYPHBIM hOpPMYJIaM.

Tema 3.2. Pusuko-
XHMHYECKHE
CBOICTBa
HEOPraHHYeCKHUX
BeLEeCTB

Coaepsranue yueOHOro MaTepHaJa;

Metammel. O6mue ¢u3nueckHe U XUMHYCCKHE cBoiicTBa MeTamioB. CrocoObl
NONYyYCHUS.  3HAUCHHE  MCTAIOB H  HCMCTA/UIOB B M[PUPOAC U
KUSHCACATC/IPHOCTH 4YCJIOBCKA W OpPraHU3MOB. KOppOSI/IH METAJIIOB. BHABI
KOPPO3HH, CIOCOOBI 3AIMUTHI METAJIOB OT KOPPO3HH.

Hemeranmer. OOmue ¢u3MUEeCKUC ©W  XUMHYCCKHEC CBONCTBA HEMETAJIOB.
Tunwanasie ceotrictea Hemeramwos IV — VII rpymn. Knaccuduxanmsa u
HOMCHKJIATYpa COSAUHCHUN HEMETA/TOB. KpyroBopoThl OMOTCHHBIX 3JICMCHTOB B

TPUPOIE.

XI/IMI/I‘IGCKI/IG CBOﬁCTBa OCHOBHBIX KJIACCOB HeopraHqucxnx BCIICCTB (OKCI/I,Z[OB,
OCHOBAHHUH, KHCIOT , COJCH H Ap.). 3aKOHOMEPHOCTH B HM3MCHCHUH CBOMHCTB
HpOCTbIX BCIICCTB, BO,Z[OpO,Z[HbIX COGﬂHHeHHﬁ, BBICIIUX OKCHUIOB U I‘I/I,Z[pOKCI/I,Z[OB.

IIpakTH4ecKHe 3aHATHS:

CocraBneHue ypaBHCHHUH XUMIYCCKHX PEAKLHHN ¢ YYACTHEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BELIECTB. META/VIOB H HEMETALIOB, OKCHUAOB METAILIOB,
HEMETANIOB U aM(OTEPHEIX 3IEMCHTOB, HCOPTaHUUCCKUX KUCIIOT, OCHOBAHHH U
aM(OTCPHBIX THAPOKCHUAOB, HCOPTaHHYCCKUX COJCH, XapaKkTCPU3YIOIIHX HX
cBoiicTBa. PemieHne NpakTHKO-OPHEHTHPOBAHHBIX MPAKTHUECKUX 33JaHUM Ha
CBOHCTBA, COCTaB, MOIy4YeHHE H OE30MACHOE HCIHONb30BAHUE BAKHEHINNX
HCOPraHMYECKHX BELICCTB B OBITY U MPAKTHYCCKOH JCITCIBHOCTH YCTOBCKA.

NuaanBuayaabHBIH IPOEKT

10

Cemectp 2

Pa3gen 4. CTpoeHue ¥ CBOHCTBA OPraHUYeCKHX BellecTB
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Tema 4.1.
Knaccudurxamus,
CTPOEHHE H
HOMEHKJIATYpa
OpPraHHU4eCKHX
BELUECTB

Coaepsranue yueOHOro MaTepHasa;

[losBieHre W pasBUTHE OPraHWYECKOM XHMMHHM Kak Hayku. [lpeamer
OpPraHUYECKOW XHUMHH. MECTO W 3HAUCHHE OPraHHYCCKOM XUMHH B CHCTEME
€CTECTBEHHBIX HaYK. X MIMHIECKOE CTPOEHHE KaK MOPAAOK COEAMHEHNI aTOMOB B
MOJCKYJIEC COINIACHO HX BalcHTHOCTH. OCHOBHBIC TIOJNIOKCHHS TCOPHU
XHMHYCCKOTO  CTPOCHUS  opraHudeckux cocauHeHnii A.M. byrtaeposa.
VYTIepoaHBI CKENET OPraHMICCKOR MOJCKYIBI. 3aBUCUMOCTh CBOWUCTB BEILCCTB
OT XHMMHYECKOro crpocHHs wmosekyn. Mzomepus u msomepsl. Ilomarme o
¢dyakmonanpHOH rpymne. Pagukan. [puHimmer knaccupuKauy OpraHuIeCKHX
cocOIUHCHUH. MexayHapoaHas HOMCHKIATYpa M TPUHLWIB HOMEHKJIATYPHI
oprannueckux coecauHeHuil. [lonatne 00 asoTcomeprKaluxX COCOUHCHUSX,
OHONOTHYCCKN AaKTUBHBIX BELICCTBAX (VIICBOAAX, JKUpaxX, Oelkax H Ap.),
BBICOKOMOJICKYJISIPHBIX COCIMHCHIIX (MOHOMEP, IOJIMMED, CTPYKTYPHOE 3BCHO).
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IpaxTuyeckas padora:

Homenkmatypa opraHHYeCKUX COSAHMHCHUN PAa3THYIHBIX KIacCOB (HACHIIIICHHBIC,
HCHACHIIICHHBIC U APOMATHYCCKUEC YIICBOIOPOIBI, CITUPTHI, (DEHOIIBI, ATbACTHIBI,
KCTOHBI, KapOOHOBBIC KHUCIOTHI u Ap.). COCTABICHUE MOMHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (DOPMYJI OPraHUYSCKHUX BEIICCTB OTACIBHBIX KIACCOB, UCIOJB3YS
X Ha3BaHUS IO CHCTEMATHYCCKOW M TPUBUATIPHONW HOMCHKIATYPS (ITUIICH,
aueTwicH, rauuepud, (eHoa, (GopmanpACTHA, YKCYCHAS KHCIOTA, TJIHIHH).
Pacuéter mpocreimicii  GOpMyIBl  OPraHUYCCKOW MOJICKYJbI, HCXOAS U3
3JEMEHTHOTO cocTaBa (B%).

Tema 4.2,
CeoiicTBa
OpraHHYeCKHX
COeTHHEHHUN

Coaepsranue yueOHOro MaTepHaJa;

DU3HKO-XMMHUCCKHE CBOMCTBA OpPTraHUICCKUX COC,Z[I/IHCHI/Iﬁ Pa3IUIHBIX KJIACCOB
(ocobeHHOCTH  KIACCH(HKAIMKM W HOMCHKJIATYPbl  BHYTPH  KJIAacca,
TOMOJIOrMICCKUN psin U oOmas Qopmyna; w3oMepus; GU3HUSCKUE CBOMCTBA;
XUMHYCCKHAC CBOMCTBA, CIIOCOOBI MOy UCHUS )

- MPEACABHBIC YIUICBOAOPOABI (AJKaHBI M LUKIOATKAHBI). ['OpeHHe MeTaHa Kak
OIUH U3 OCHOBHBIX HCTOYHUKOB TCIUIA B NPOMBIIIJICHHOCTH U 6bITy. CBOﬁCTBa
NPEACIBHBIX YIJICBOJOPOAOB, HAXOKACHHE B MPUPOAC U MPUMCHCHHC AJIKAHOB;

- HempeAcJbHBIC  (QNKCHBI, AJIKWHBI, AJKQAWCHBI) W  APOMATHUCCKHUC
yriaeBogopoasl. [opeHHE aueTHiICHA KaK HCTOYHUK BBICOKOTEMIICPATYPHOTO
IUTAMCHH TSl CBAPKU M PE3KH MCTAILIOB.

- KUCJIOPOACOACPKALINE COCTUHCHUSI (CITUPTHI U (hSHOIBI, KAPOOHOBBIC KUCIOTHI
1 3(HpBI, aNbICTHABI U KETOHBL, XKUPbI, yriaeBoasl). [IpakTuiaeckoe npruMeHeHNE
ITUICHIIUKOJISL, TiniepuHa, Genona. [Ipumenenne hopmanpaeruaa,
aleTaIbACTHIA, YKCYCHOUM KUCI0THI. MbljIa KaK COMH BBICIIUX KAPOOHOBBIX
KHCJIOT. MOFOIITHE CBOHCTBA MBLIA.

- a30TCOACPIKALINC COCTUHCHHMS (AMUHBI U AMUHOKHUCIIOTHI, OCITKH).
BbICOKOMOJ'IeKy.]'IHprIe COCAUHCHUA (CI/IHTCTI/I‘{CCKI/IG u 6I/IOJ'IOI‘I/I‘I€CKI/I -
aKkTUBHBIC). MOHOMEP, MOIUMED, CTPYKTYPHOS 3BeHO. [lomumepusanus sTuicHa
KaK OCHOBHOE HAMPABJICHUE €r0 HCIOIb30BAHHS.

I'encTrucckas cBsI3b MCXKAY PA3TUIHBIMHA KJIaCCaMU OPTaHUICCKUX COG,Z[I/IHGHI/II\/'I.

IpaxTnyeckas padora:

CBoiicTBa OPraHUYECKUX COCOMHCHHH pa3NMUYHBIX KJIAcCOB (TpPUBHANBHAS H
MEXKIYHAPOIHAS HOMCHKJIATYPA, XHUMHUCCKUEC CBOMCTBA, CHIOCOOBI MONYUCHHS):
npeaciapHbie (AJKaHBI W LUKIOAIKAHBI), HENPSIACIbHBIC (AJIKCHBI, AIKHHBI,
aJKaJUCHBI) U APOMATHYCCKHE YIICBOAOPOIBI, CIIUPTHL U (HEHONBI, KAPpOOHOBBIE
KHCIOTHL W 3QUpPBl, ampACTHABl H KCTOHBI, aMHHBl W aAMHHOKHUCIOTHI,
BBICOKOMOIICKYIPHEIC COCIUHCHHUA. 3aJaHusd HAa COCTABICHHE YPaBHEHHU
XUMHUYCCKHX PEAKLUH € yYacTHEM OPraHHWYCCKUX BCIIECTB HA OCHOBAHHMM HX
COCTaBa U CTPOCHHUIL.
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Tema 4.3.
NpeHTnrKaums
OpraHn4ecKmx
BELLIECTB, UX
3HayeHve n
NPUMeHeHNe B
ObITOBOW U
MPOVN3BOACTBEHHO
M feaTensHOCTH
YesioBeka

CocTaB/ieHvie CXeM peaKLyii (B TOM YKC/Ie MO NPeL/IoKEHHbIM LIENOYKam
NpeBpaLLEHWIA), XapaKTepy3yHOLLMX XMMUYECKIe CBOCTBA OpraHNYeCKINX

COEAVIHEHMIA Pa3/IMYHbIX K/TaccoB, Crocobbl MX MO/TyHeHUs U Ha3BaHWe

OpraHNYecKyX COeAMHEHUIA MO TPUBMASILHOM N MEXXAYHapPOAHOM 2
CUCTEMATMYECKOM HOMEHK/aType. PeLLieHVie NpaKTYKO-OpYeHTUPOBAHHbBIX
TEOPETUYECKIIX 33JaHNIA Ha CBOCTBA OPraHNYeCKMX COeANHEHNI Pas/INUHbIX

K/1aCCOB.

JNabopaTopHble paboTbl

[MpeBpaLLIEHNS OPraHNYECKUX BELLECTB MPU HarpeBaHN.

MonyyeHvie aTUMEHA U U3YyYeHVe ero CBOCTB. 6
MogenmpoBaHvie MOSEKY/T U XMMUYECKUX MPeBPALLIEHNI Ha MPUMepe 3TaHa,
3TWeHa, aLeTwieHa 1 p.

CofeprkaHue yyebHOro matepriana:

BroopraHuyeckue coeguHeHUs. TpyUMeHeHVe 1 B1ONorMYecKast Posb YrieBoa0B.
OKuCreHVie YIIEBOAOB - WCTOYHMK 3SHEPTUM XMBbIX OpraHv3moB. O6/1actu
MPMMEHEHV  aMUMHOKUC/OT.  [peBpallgHre 6eflkoB ML B OpraHv3nve.
Buonornyeckre (yHKUMM 6e/1KoB.  Brionornyeckre  (yHKUMA >kvpoB.  Porb
OpraHN4ecKor XIM1N B peLLieH M NMpo6/iem NILLIEBOIA 6e30MacHOCTML.

Porb opraH1yecKoi XMW B peLLEH N NMPo6/1eM SHePreTUYecKoii 6e30MacHoCTH,
B PasBUTUM MeOVLVHBI, CO34aHUM HOBbIX MaTepuasioB, HOBbIX WCTOUHUKOB
3HEPrn (anbTepHATVBHbIE UCTOYHUKM 3HEprimM). OMacHOCTb BO3LEACTBUA Ha 2
YXVBble OpraH/3Mbl OpraHNYeCKuX BELLIECTB OT/E/bHbIX K1accoB (Yr/ieBoLoposbl,
CNVPTbI, (PEHO/bI, X/I0POPraHNYeCKe NPOM3BOAHBIE, aflbAernabl U Ap.), CMbIC/
nokasartess NpeaesibHO A0MYCTUMON KOHLEHTPALMN.

JlabopaTopHble paboTbl:

VineHTUdmKaLMA OpraHnYecKUX COeAVHEHNI pas/IMYHbIX K1accoB (Ha npuymepe
a/beraoB, Kpaxmara, YKCyCHOM KUC/O0TbI, 6efIKOB M T.M.) C UCMO/b30BaHVEM

NX (OMBNKO-XMIMUNYECKIX CBOICTB M XapaKTepHbIX KaYeCTBEHHbIX PeaKLVINA.
[JeHaTypaums 6enka npu HarpeBaHn. LIBETHbIe peakumv 6e/KoB. 2
BO3HMKHOBEHVE aHA/IUTUYECKOTO CUrHas1a C TOUKM 3PEHNA XUMNYECKNX

MPOLECCOB MPY MPOTEKaHM Ka4eCTBEHHOW peaKLyin, NO3BO/IAHOLLEN
WOEHTUOMLIMPOBATE NPeL/IOKeHHbIE OpraHNYECKIMe BELLIECTBA.

Pasgen 5. KUHeTMYecKMe 1 TepMoAHaMUYeCKme 3aKOHOMEPHOCTY MPOTeKaHUA XUMNYECKNX

peakuuii

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

CofeprkaHue yyebHOro matepvana:

CKOpOCTb peaKLyn 1 eé 3aBUCUMOCTb OT Pas/IMYHbIX (JaKTOPOB: MPUPObI
pearvpyroLLMX BELLIECTB, KOHLIEHTPALWMM pearvpyoLLyX BeLLECTB, TemrepaTypbl 1
M/IOLLIAAN PeaKLMOHHO NMOBEPXHOCTW. TeryioBble 3tiheKTbl XMMUYECKIMX

peakumii. IK30- U SHAOTEPMMYECKME peakuyn. OBpaTUMOCTb PeaKLMIA. 2
XUMNYECKOe paBHOBECYVIE U €r0 CMELLIEHWE MOZ AeMCTBIEM Pas/INUHbIX (RaKTOpOoB
(KOHLIEHTpaLMS peareHTOB WM NMPOAYKTOB peakLnK, [aBrieHe, TeMrepaTtypa)
[191 CO3[aHMA OMTUMAIbHBLIX YC/I0BUIA MPOTEKAHUA XUMNYECKUX NMPOLLECCOB.
MpyHUMN Jle-LLaTense.

MpakTnyeckan pabora:

PelLLieHVe NPaKTUKO-OPUEHTVPOBaHHbIX 33aHUIA Ha aHa/ M3 (PaKTOpOB,
B/IMSIHOLLMX HA U3MEHEHME CKOPOCTU XMMYECKOI peaKLiyK, B TOM YMCTe C
NO3VILMIA 3KOOMMYECKM LIENecoo6pasHOro noBeaeHUs B ObITy 1 TPYLOBOM
[eATENIbHOCTU B LIE/ISIX COXPAHEHNSA CBOEr0 30POBbS M OKPY>KatOLLIEN MPUPOSHOIA
cpespbl.

PelLLieHVe NPaKTUKO-OPUEHTVPOBaHHbIX 33aHUIA Ha NpYMeHeHWe NpuHUMNa Jle-
LLiaTenbe A9 HaXOXAEHNS HaMpPaB/eHNS CMELLIEHWS) PaBHOBECUSI XMMYECKOIA
peaKLnm 1 aHar3 (PAKTOPOB, B/IUSIKOLLWX Ha CMELLIEHVE XUMNYECKOrO
paBHOBECUS.
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Paspen 6. PacTBopbl

Tema 6.1. Ilousarue

Coaepsranue yueOHOro MaTepHasa;

PactBopenue kak pusnko-xumuueckuii npouecc. Pacteopsl. CiocoOsr
MIPUTOTOBIEHUA pacTBOpoB. PacTBoprMocTs. MaccoBas 10 pacTBOPEHHOTO
BemecTsa. CMBICT MOKA3aTe sl MPEACIBHO JOMYCTUMON KOHIICHTPALUH U €T0
HCTIOIb30BAHKC B OLICHKE SKOJOTHUICCKON OC30MacHOCTH.

o pacreopax. |lIpaBmna sxomormuecku nenecooGpa3HOro NOBEACHHUS B OBITY U TPYIOBOH 2
Hccnenopanue |ICATCIBHOCTH B LC/SIX COXPAHCHHSI CBOCTO 3X0POBBS U OKPYIKAIOIICH PHPOIHON
CBOMHCTB Cpcabl; ONMaCHOCTDb BOSﬂeﬁCTBHH Ha JKUBBIC OPIraHU3MbI OHpC,Z[eJ'IéHHbIX BCHICCTB.
pacTBOpOB Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 331aHNI HA PaCTBOPEL,
HCTOIB3VEMBIC B OBITOBON H MPON3BOICTBEHHON JCATCIBHOCTH YCIOBEKA.
JlaGopaTopHbie padoThbI:
[NpuroroBneHne PacTBOPOB 3aAHHOM KOHLICHTPALIMH U OTPCACICHUE CPEIBI 2
BOJIHBIX pacTBOPOB. PenieHue 3a1a4 Ha NPUTrOTOBICHHE PACTBOPOB.
Pasgen 7. Xumusi B 0bITY H HPOH3BOACTBEHHOMH JeITEJILHOCTH Y€JI0BEKA
Coaepsranue yue0GHOro MaTepHasa;
Hosgeiimue nocTmkeHUS XUMHIECKOH HAYKH U XUMHUECKOH TexHOI0THH. Poie
XHUMHUH B 00CCICUCHUN 3KOJIOTHICCKON, SJHEPTETHUCCKON H MUIIECBOH 2
Tema 7.1. Xumus B [0e30macHocTy, pazsuruu meauipHel. [IpaBuna mouncka u aHaIHM3a XUMUICCKON
ObITY H vHGOPMALIUH U3 PA3THYHBIX HCTOUYHUKOB (HAYYHAS U yUCOHO-HAYIHAS
NPOM3BOACTBEHHO |JIUTEPATYpa, CPEACTBA MAacCcOBOH nH(popmanumn, cete MHTEpHET).
i gesitesibHOCTH  |[IpakTHueckast paGora:
geJ0BEeKa Ilonck u aHaanu3 KEHCOB O NPUMCHCHUU XUMHUCCKUX BCHICCTB U TEXHOJIOTHH C
yaérom Oyayimei npodeccrnoHambHOM ASSITCIbHOCTH., 2
[NpeacraBneHne pe3yabTaTOB PSUICHUS KEHCOB B (hOpME MUHH-IO0KIa1a C
MPE3CHTALMEH.
Bcero: 86
3.3 llepedyeHb BONPOCOB HTOTOBOI0 KOHTPOJISA 3HAHUI
1 cemecTp
1. OCHOBHBIE XUMHUYECKHE TTOHSITHS U 3aKOHbI
2. Ilepnonuyeckas cucreMa xuMmudeckux 3jemenTos [ M. Menneneesa.
3. PacTBOpBI 31€KTPOIUTOB.
4. Teopust 3AEKTPOIUTUUECKON AUCCOUUAIMK. MexaHU3M qUCCOLUALNH.
5. Jucconuanus KUCJIOT, OCHOBAHMI U COJIEN B BOAHBIX PaCTBOPax.
6. Crenenp nucconnanuu. CHIBHBIE H CIA0BIE SJIEKTPOIUTHI.
7. Peakiuu B pacTBOpax 3JEKTPOJUTOB.
8. OKHUCIUTENTbHO-BOCCTAHOBUTENBHBIC PEAKLIHH.
0. Oxkucnurenu.
10. Boccranosurenu.
11. OKUCIUTENBHO-BOCCTAHOBUTENbHAS ABONMCTBEHHOCTD.
12. OOume cBOWCTBA HEMETAIJIOB.
13. OO0wue cBOiCTBAa METAIIOB.
14. O0630p 31€MEHTOB-METAJJIOB [JIABHBIX TOATPYIIIL.
15. 0O0630p 31€MEHTOB-METAIIOB TOOOUHBIX MTOATPYIIIL.
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Cemectp 2

16. Ocobennoctu opranndeckoit xumuu. ['omonoru. M3omepsr.
17. Knaccuukanus opraHudecKux COSTUHEHHHN.
18. Knaccupukauus ¢yHKIMOHATBHBIX PyIi. MOHO- B MOMU(YHKLINOHAIBHbBIE COSTUHEHMUSI.
19. Turbl OpraHu4ecKux peaxKLui.
20. OTHOocHUTeNnbHAs TIOTHOCTD I'a30B.
21. XHUMHU4ecKasi CBA3b B OPraHMYECKUX COCANHEHUSIX.
22. I'eomeTpust Mmoniexy.
23. Teopust XMMHYECKOTO CTPOEHMsI OpraHu4eckux coequHeHuit A.M.bytneposa
24. [Ipenensublie yraesopopoasl (ankansl). CTpoeHne ankaHoB. PU3NUECKHE CBOHCTBA.
25. XuMHn4eckue CBONCTBA ankaHoB. [lonydyenne u npuMeHeHne anKaHoB.
26. [uknoankaHsbl.
27. HenpenenvHele yriaesogopoab!. ANKeHbI.
28. JlreHoBble yraeBogoposl (ankaaneHsl). Kayuyk.
29. Anxunbl. CTpOeHHE U CBOMCTBA aJIKUHOB.
30. ApomaTtudeckue yriieBonopoasl. (apensr). benson.
31.  T'omomnoru Genzomna.
32. IIpenenbHble OAHOATOMHBIE CIIUPTBHIL.
33. MHOroaTtoMHbIE CIIUPTBHIL.
34. DeHOBL.
35. AJbAErUbl U KETOHBL
36. OnHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.
37. CrnosxHble 3UpPBL
38. Kupsr.
3.4. NuauBuayanbHbId NPOEKT

UHnouBunyanbHBI TPOEKT TPEACTaBIACT COOOM y4eOHBIH MpPOeKT Wi y4ueOHoe
HCCIIEIOBAHME, BBIMOJIHAEMOE OOYy4aroIUMCs B paMKaX OHOTO WJIM HECKOJbKUX y4eOHBIX
OUCLUIUIMH C LENbI0 NPUOOPETEHHs] HABBIKOB B CAMOCTOSTEIBHOM OCBOCHHHU COMACPIKAHUS U
MeTonoB M30paHHBIX oOOjacTell 3HAHWH W/MIM BUIOB JEATENbHOCTH, WJIH CaMOCTOSITEIbHOM
NPUMEHEHUH PUOOPETEHHBIX 3HAHUH U CIIOCOOOB NEHCTBUI MPH PEIIEHUH MPAKTHUECKUX 3a1a4, a
TAKXKE€ Pa3BUTHUS CIIOCOOHOCTH TIPOEKTUPOBAHUS W OCYINECTBJIEHUS LEIecOOOpa3HOW W
pe3yNnbTaTUBHOMN INEATEIbHOCTH (TTO3HaBATENBHOM, KOHCTPYKTOPCKOH, COLIMAJIBHOW,
XYI0XKECTBEHHO-TBOPUECKOH, HHON).

IIpoekTHast AEATEIBHOCTh CTYAEHTOB SIBJISIETCS OOHHM W3 METOAOB Pa3BUBAIOIIETO
(JINYHOCTHO-OPHEHTUPOBAHHOTO) OOy4YeHHUs, HamnpaBlieHa Ha BbIPA0OTKY CaMOCTOSITEbHBIX
UCCIIEIOBATENIbCKIX YMEHHH (mocTaHoBKa mnpobnemel, cOop u obpaborka wuHpOpMAaLHH,
NPOBENECHUE SKCIEPUMEHTOB, AaHAJIH3 TNOJYYEHHBIX pE3YJbTAaTOB), CIOCOOCTBYET pa3BUTHIO
TBOPYECKUX CIOCOOHOCTEH M JIOTHYECKOTO MBIIIJICHUs, OOBEIUHIET 3HAHUS, TIOJYUYEHHBIE B X0/
y4eOHOro mpouecca, U NPUOOINAeT K KOHKPETHBIM JKM3HEHHO BaKHBIM U MPO(ECCHOHATBHBIM
npodaemMam.

IIpoekTHast nEATENBPHOCTh SIBIIACTCS O0s3aTENBPHONH YacThiO YUeOHOH [esTeNbHOCTH
CTYACHTOB NepBOro kypca. CTyneHTBl BBINOJIHIIOT MHAUBUAYAJIbHBIE MPOEKTH 32 CUET BPEMEHH,
OTBEIEHHOIO Ha CAMOCTOSITENIbHYIO PadoTy.

B03MOXXHBI ClIeyIOLIIE TUITBI HHIUBUAYAJIBHBIX POEKTOB:

— uHpOpMaLMOHHBIEC U MPOOTIEeMHO-pedepaTUBHBIC pabOThI, HAMMCAHHBIE HA OCHOBE HECKOJIBKUX
HAYYHBIX W JINTEPATYPHBIX HCTOYHUKOB M MPEIIOJArarollife COIMOCTABICHUE NAaHHBIX H3
Pa3HBIX HCTOYHUKOB U HA OCHOBE 3TOT0 COOCTBEHHYIO TPAKTOBKY MOCTABJICHHON MPOOIEMBI,

— DOKCIEepUMEHTaNbHble padoThl, HANHMCAHHBIE HA OCHOBE BBINIOJHEHUS OSKCIIEPHMEHTA,
OMHCAaHHOTO B HayKe U HMMEIOIIETO M3BECTHBIA PE3YJbTAT, HOCAT CKOpee WILIFOCTPATHBHBIN
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1.
2.

XapakTep M MpPEeAINoNararT CaMOCTOSATENbHYI0 TPAKTOBKY OCOOEHHOCTEH pe3yibTaTa B
3aBUCUMOCTHU OT USMCHCHHA NCXOAHBIX NAHHBIX

HATYyPaJHCTUYECKHEe W OMHUCATEeNbHbIE pPalOThI, NpPEACTaBIsIOIINE COOOH HaOmoneHne u
Ka4eCTBEHHOE OMMCaHHe KaKOro-IM0O sBJICHUS,

HCCJIea0BATCIIBCKHUE pa6OTbIj BBIITIOJIHEHHBIC C MOMOMIBIO KOHKPETHBIX METOAUK W UMCHOIIUEC
COOCTBEHHBII SKCIEPUMEHTAJIbHBIM MaTepuas, Ha OCHOBAHHUH KOTOPOTO JEJIaeTCs aHAIH3 U
BBIBOJIbI O XapaKTepe UCCISAYEMOrO SIBJICHUS,

NPAaKTHKO-OPUEHTUPOBAHHbIE PalOThl, MPEANONAraroliie HU3rOTOBJIEHHEe MaTepHaTbHOIO
oObekTa (MOfeU, MaKeTa UJIM HHOTO KOHCTPYKTOPCKOTO H3/ENHs).

IIpumepHbie Tembl pedepaToB (A0KIAT0B), HHIAMBUAYAJIbHBIX IPOEKTOB

buorexnonorus u reHHas uHxeHepus — Texnoaorun XXI seka.
HanorexHo10rus Kak NpUOPUTETHOE HAMPABICHUE PA3BUTHUS HAYKU U MIPOU3BOACTBA B

Poccuiickoin ®@enepaunu.

3. CoBpemMeHnHbIe MeTOIBI 00€33apaskUBaHUS BOABL.

4. ANI0TpOIHUs METANIOB.

5. Kusnb u gestenpHOCcTh J|. 1. MeHneneena.

6. «ITepropnueckoMy 3akOHy Oyayluee He IPO3UT Pa3pyIICHUEM. .. »

7. H3oronsl BOgopoaa.

8. Hcnonb3oBanue palHOAKTUBHBIX U30TONOB B TEXHUYECKUX LIEJISAX.

9. PeHTreHoBCKOE U3y4eHHE U €rO UCMOJIb30BAHNE B TEXHUKE U MEIHULIVHE.

10. IInazma — 4yeTBEpTOE COCTOSHUE BELIECTBA.

11. AMopdHBIE BEIECTBa B MPUPOJE, TEXHUKE, OBITY.

12. OxpaHa okpy>karolei cpeabl OT XUMUYECKOTO 3arpsi3HeHHUS.

13.  TlpumeHeHue TBepAOro u ra3oodpasHoro okcuaa yriaepona (IV).

14. 3almuTa 030HOBOT'O 3KpaHa OT XMMHUUYECKOIO 3arps3HEHUS.

15. I'pybonucnepcHpie CUCTEMBI, UX KJIACCH(PHUKAIHS U UCIIOJIb30BAaHUE B IPOPECCHOHATBHON
NEeATEeIbHOCTH.

16. Kocmernyeckue renu.

17. IIpumenenue CyCcrieH3ui U 3MyJbCUN B CTPOUTENILCTBE.

18. MuHepaibl 1 TOPHBIE TOPOJIBI KAK OCHOBA JIUTOC(EPHI.

19. PacTtBopsI BOKpYT Hac. THIBI pacTBOPOB.

20. Bopna kxak peareHt u cpeaa 1l XUMUYECKOIO MpoLecca.

21. YcTpaHeHHe KeCTKOCTH BOABI Ha MPOMBIIIJIEHHBIX MPEANPUATHSIX.

22. Cepnas KHCIOTa — «XJI€0 XUMHUECKOH MPOMBIIIIICHHOCTH .

23. Hcnonb3oBaHre MUHEPAIBHBIX KUCJIOT Ha MPEAIPUATHSIX PA3ITHIHOTO MPOPHUIISL.
24. OxcHabl U CONU KaKk CTPOUTENbHbIE MaTepHAIbL.

25. Hcropus runca.

26. IloBapeHHast CONIb KAK XUMHUYECKOE ChIPBE.

27. MHoronukuii KapOOHAT KaJIbIHS: B IPUPOE, B IPOMBIIIJICHHOCTH, B OBITY.

28. Peakunu ropeHust Ha IPOU3BOACTBE U B OBITY.

29. BuptyansHOe MOIENIUPOBAHNE XUMUYECKUX MPOLECCOB.

30. Hcropus nonyyeHus 1 MpOU3BOACTBA ATFOMUHUS.

31 Kopposust MeTamios 1 crocoOb! 3aIIUThI OT KOPPO3HH.

32. WHeptHbIe niH OJ1aropoiHbIE Ta3bl.

33. Hcropus mBenckon CuyKu.

34. Hcropust BOSHUKHOBEHUS U PA3BUTHUSL OPTaHUYECKON XUMUH.

35. Kusznb u nestenpHocTh A. M. ByTneposa.

36. Buranusm u ero kpax.

37. Posb 0Te4eCTBEHHBIX YUE€HBIX B CTAHOBJIEHUHU U PA3BUTUH MUPOBOU OPraHUYECKON XUMHUH.
38. DKOJIOrHYeCKHe aceKThbl HCIIOJIb30BaHHUS YIIIE€BOJOPOIHOTO ChIPbSI.

39. DKOHOMHYECKHE aCIEeKThbl MEXIYHAPOIHOIO COTPYAHNUYECTBA MO UCIIOJIBb30BAHUIO
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40. YIJIEBOAOPOIHOTO ChIPbSI.
41. CuHTeTHYeCKUE KayuyyKH: UCTOPHS], MHOroOOpa3ue v MepCreKTUBEL.
42. Pe3suHoOTEXHMYECKOE MPOU3BOACTBO U €0 POJIb B HAYYHO-TEXHUYECKOM MPOrpecce.

4. YCJIOBUSI PEAJIN3AIIMHN YUYEBHOM JTACIUILTAHBI

4.1. Tpe6oBaHHsA K MUHHMAJILHOMY MATepPHAJILHO-TEXHHYECKOMY o0ecrneyeHHI0

OcBoenne  mporpamMmbl  yueOHOW  gucuuruiudbl  «KOHLEMIUsS ~ COBPEMEHHOTO
€CTEeCTBO3HAHUSY» TPENIoaraeT Hajudhe B MpodecCHOHANbHON 00pa3oBaTeNbHON OpraHU3aluy,
peammsyromeii  oOpa3oBaTeNbHYI) MporpaMMmy cpemHero oobmero oOpa3oBaHUsT B TMperenax
ocsoernst OIIOII CITO Ha 6a3e ocHOBHOrO obmero odpasoBanusi, yaeOHOro KabMHETa, B KOTOPOM
UMeeTCsl BO3MOXKHOCTh 00ecTiednTh CBOOOMHBIN nocTyn B MHTEpHET BO BpeMs yueOHOTro 3aHITHS U
B MIEPHOJ BHE y4eOHOM NesTeIbHOCTH O0yYarO X CS.

B kabunere nMOWKHO OBITH MYJBTUMENHIHOE OOOPYIOBAaHHE, TOCPEACTBOM KOTOPOTO
YYaCTHHUKH OOpa30BaTeNbHOrO MpoLecca MOTYT MPOCMATPHUBATh BH3YAJIbHYIO HH(OPMALHUIO IO
(usmke, co31aBaTh MPE3CHTALINH, BUACOMATEPHAIBI U T. 1.

B cocraB y4eOHO-METOOUYECKOrO W  MATE€PUATbHO-TEXHUYECKOro  OOecredeHus
pOrpamMMbl Y4eOHON TUCIUTUINHBI, BXOJIST:

- MHOTO(YHKLHOHAIbHBIN KOMILIEKC MPEnoaaBaTes,

- HarJmsgHbIe MOCOOUS (KOMIUIEKThI YY€OHBIX TaONUILl, IMiakaThl «DPU3MYecKrue BETUYHHBI U
(byHIamMeHTabHbIE KOHCTAHTBY, «MekayHaponnas cucrema enunanil CH», «Ilepuonndeckas
cucremMa xumudeckux oiaeMeHTOB JI.M.Menneneesa», HOPTPETBHl BBIAAKOIIUXCS YYEHBIX-
(pM3MKOB U aCTPOHOMOB);

- uH)OPMAIMOHHO-KOMMYHHKATHBHbBIE CPEICTBA;

- 3KpaHHO-3BYKOBBIE TOCOOUS,

- TEXHHYECKHE CPencTBa 00yUeHUs,

- JIeMOHCTpalHOHHOE 0OopynoBaHue (00IIero Ha3HAYSHUS U TEMAaTHYeCKIe HAOOPbI);

- nmaboparopHoe obopynoBanue (00IIero Ha3HAUYEHUST U TeMaTHU4ecKue HabophI);

- CTaTU4ecKue, TUHAMHYECKHE, JeMOHCTPALMOHHbIE U Pa3JaTOUYHbIE MO,

- BCIIOMOTaTeJIbHOE O0OPYAOBAHHE;

- KOMIUIEKT TEXHMYECKOW JOKYMEHTAIlMM, B TOM YHCJE Macropra Ha CpencTBa OOy4YeHHs,
WHCTPYKLHHU MO X UCIIONB30BAHUIO M TEXHUKE 0€30MacHOCTHY;

- Oubmuoreuynsiil HOHT,

- Habop cxeM M TadNHIl IO HEOPraHWMYECKOW U OPraHMYECKONH XUMUH,

- OCHAaIEHHast MPUOOpaMH U peaKTHBAMH XUMHUECKast TabopaTopwsL.
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4.2. NHpopmaymmoHHoe obecneyeHne obyyeHUs
MepeyeHb PEKOMEHAYEMbIX YYEOHbIX U3aaHWNA,
MNHTepHeT-pecypcoB, AONONHUTENBLHOW NUTepaTypbl

OcHoBHasa nuTepartypa:

1 TabpmansH O.C. Xumms. 10 knacc. 6a30BbIi ypoBeHb / O.C. MabpuansH. - 9-e mnsg,,
cTepeotun. - M. : Opoda, 2013. - 192 c.

2. abpuensH O.C. Xumusi. 11 Knacc. Ba3oBblin ypoBeHb / y4eOHUK Ans 06LLeobpa3oBar.
yupexxaeHui. - 3-e nsf., ctep. - M. : jpodua, 2008. - 223c. : wn.

3. INy3eli J1.C. Xumums. 11 knacc: y4ebHUK A1sa obLieobpasoBaT. yueb. 3aBegeHui/ J1.C. Myseid,
P.M. Cyposuesa, I".I". JlbicoBa/ y3eii J1.C. - 4-e u3g,, cTep. - M. : ipoda, 2 002. - 240c.

JononHnTensHaa nuTepaTypa

1 OpraHuyeckas xumusi.  10-11 knacc/  [DneKTpoHHbIA  pecypc]. - Wowkap-Ona
JNa6opartopusa cuctem MynbTmeama, 2001. - 13nekTpoH. onT. auck (CD-ROM).

2. I'pyyok A.A. Xumma. 11 knacc. OTBeTbl Ha 3K3aMeHauUWoHHbIE BoMnpockl. [MoAarotoBKa K
Er3/ Mpuutok A.A., TonbkoB N.A. - M. : Aiipuc-npecc, 2 005. - 256¢.

MHTepHeT- pecypcbl
www.fcior. edu. ru (PepepanbHbld  LUEHTP  MHGOPMAaLMOHHO-06pa30oBaTe/bHbIX PecypcoB).
wwww.dic.academic.ru (Akagemvk. Cnosapu 1 3HUMKIONEANN).
www. booksgid. com (Books Gid. 9neKTpoHHas 6ubnuoTeka).
www. globalteka. ru (Fno6anTeka. 'nobanbHas 6ubAMOTEKA HayYHbIX PECYPCOB).
www.window. edu. ru (EAuHOe OKHO AocTyna K 06pa3oBaTe/bHbIM pecypcam).

www. st-books. ru (JlydwasyyebHaa nuTepaTypa).

www. school.edu.ru  (Poccuiickuii  obpasoBaTenbHbld  nopTan.  [OoCTYNHOCTb,  KavyeCcTBO,
3(PEeKTUBHOCTD).

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

www.hemi.wallst.ru (O6pasoBaTeNbHblii CANT ANA LUKONbHUKOB «XUMUSI»).

5. KOHTPOJ1b 1 OLIEHKA PE3Y/IbTATOB OCBOEHWA YYEBHOW ANCUMMINHbI

KOHTpPONb M OUEHKa pe3ynbTaToB OCBOEHWS YUeGHOM AMCUMM/MHBI OCYLLECTBASIETCA
npernojaBaTesieM B MPOLIECCe MNPOBEAEHUSI MPAKTUYECKMX 3aHATWIA, TeCTUPOBaHMUS, a Takxke
BbIMO/IHEHVS 0BYyYatOLLMMUCS UHANBUAYAIbHBIX 3alaHWA, NPOEKTOB, UCCNef0BaHWIA.

Pe3ynbTatbl 06y4eHUs @dopMbl M METOAbl KOHTPO/SIA W OLEHKU
(OCBOEHHbIE YMEHUS, YCBOEHHbIE 3HAHWS)  Pe3yNbTaToB 00yYeHUs

YMeHunsa:

- peweHve 33gja4y  Ha  onpegeneHue

KO/IMYEeCTBa BELLECTBa, MOJIAPHOM Macchl; MMpoBepoyHasd paboTa, fomallHaspaboTa

- peLLieHVe 3aa4 Ha OnpefesieHne MaccoBol
JONN XMMUYECKUX 3/1IEMEHTOB B C/OXKHOM [1poBepoyHas paboTa, fjoMalHaspaboTa
BELLIECTBE;
- pelleHWe 3aaa4y C UCMonb3oBaHMeEM 3akoHa [1poBepoyHaspaboTa, gomallHaspaboTa
3KBUBAJIEHTOB;
- peLleHVe ynpakHeHWI ¢ mcrnonb3oBaHneM [posepoyHaspaboTa, gomallHasgpaboTa
3HaHWIA 06 3M1IEKTPOHHOM CTPOEHNM aToMa;
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- paccranoBka kodp¢punuentoB B OBP
METOZIOM DJIEKTPOHHOTO OaiaHca,;

- COCTaBJIEHHE YPABHEHUI peaKLil HOHHOTO
oOMmeHa;

- COCTaBJICHME  YpPaBHEHUH  peakuuid,
OTpaKar0mux XUMHYCCKHE CBOMCTBA
BeIeCTB B cBeTe T/

- PpelIeHHe YIPaXXKHEHUN, OTPAKAOIIUX
XUMHUYECKHE CBOMCTBA METAJJIOB,

- pelIeHHe YIPaXXKHEHUN, OTPAKAIOIIUX

XUMUYECKHE CBOMCTBA HEMETAJJIOB,
pelIeHune 3a1a4d Ha ONpeaeNeHrue KOJIN4eCcTBa
BEILECTBA, MOJIIPHON MaccChl,

- pelIeHUe 3a7a4 Ha ONpeAeIeHHe MacCOBOMU
JOJIM XUMHUYCCKUX 3JIEMCHTOB B CJIOKHOM
BELLECTBE;

- pelleHHe 3a7a4 C UCMONb30BAHUEM 3aKOHA
OKBUBAJICHTOB,

- pelleHHe YNPaKHEHUN C HUCMOJb30BAHUEM
3HaHUH 00 JIEKTPOHHOM CTPOEHUHU aTOMA,

- paccranoBka kodppunuentoB B OBP
METOZIOM DJICKTPOHHOTO OaiaHca,;

- COCTaBJICHHE YPABHEHUHN PEAKLMil HOHHOTO
oOMmeHa;

- COCTaBJIEHME  YpPaBHECHUH  peakuUuii,
OTpaKar0mux XUMHNYCCKHE CBOMCTBA
BelIecTB B cBeTe T/

- PpelIeHHe YIPaXKHEHUN, OTPAKAIOIIUX
XUMUYECKHE CBOMCTBA METAJJIOB,

- pelIeHHe YIPaXHEHUN, OTPAKAIOIIUX

XHUMHYECKHE CBOMCTBA HEMCTAJIJIOB,

3Hanuga:
- CBOWCTB TPEAENbHbIX OJHOATOMHBIX U
MHOTOATOMHBIX CIIHPTOB,

- CBOWCTB KapOOHUJIbHBIX COEIUHEHHUIA,
OTJIMYME aJbAETUA0B U KETOHOB OT CIIUPTOB,
- CBOICTB OIHOOCHOBHBIX KapOOHOBBIX

KHCJIOT, PEaKLUi C UX Yy4aCTHEM,

- CBOICTB CJIOKHBIX 3(pHpOB;

- CBOWCTB JKHPOB, UX OHOJIOTUYECKOM
LIEHHOCTH,

- CBOHCTB MOHOCaxapuAOB B CPaBHEHUU CO
CBOMCTBaMHU MOJUCAXaPUIOB;

- NPUMEHEHHE NOJUMEPHBIX MAaTEepUaiOB B
MIPOMBILIIEHHOCTY,

- CBOHCTB NpPENEIbHBIX OJHOATOMHBIX U
MHOT'OaTOMHBIX CIIUPTOB,;

- CBOWCTB KAapOOHUJIbHBIX COCIUHEHHUIA,
OTJIMYME aJbAETUA0B U KETOHOB OT CIIUPTOB,
- CBOICTB OIHOOCHOBHBIX KapOOHOBBIX

KHCJIOT, PeaKLUi C UX Y4aCTHEM,

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

Jlabopamopnas, nposepounas paboma

Tecmupoesanue

Jlabopamopnas paboma, oomawinsas paboma
Jlabopamopunas paboma, oomawinsas paboma
Jlabopamopnas paboma, oomauwinsas paboma

Jlabopamopnas paboma, oomawinsas paboma

Jlabopamopunas paboma, oomawinsas paboma

Tecmupoesanue
Jlabopamopnas paboma, oomauinsas paboma
Jlabopamopnas paboma, oomauwinss paboma

Jlabopamopnas paboma, oomauinss paboma
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- CBOHCTB CJIOKHBIX 3(pHpOB;
- CBOHCTB XHMPOB, HX Owuonorudeckoil | Jlabopamopuas paboma, oomautnsis paboma
LIEHHOCTH,

- CBOHCTB MOHOCaXapHIOB B CPaBHEHHH CO
CBOICTBaMHU MOJNIHCAXAPUIOB; Jlabopamopnas paboma, oomawinss paboma
- MPUMEHEHHE MOJUMEPHBIX MaTepUaJIOB B
MPOMBIIIJICHHOCTH,

6. TOINOJTHEHUS 1 UBMEHEHHUS B PABOUE ITPOI'PAMME

JlorionHeHNsI ¥ I3MEeHEHUs B paboueii mporpaMme 3a / y4eOHBIH rof.

B pabouyro mporpammy 1o AUCHUITIMHE «XUMUs» i cnenuanbHocTh  15.02.06 «MoOHTaX u
TEXHUYECKasl SKCIUTyaTallsl XOJOAMIbHO-KOMIIPECCOPHBIX MAIMH M YCTAHOBOK (IO OTPACIISIM)»
BHOCSATCS CIEAYIOLINE TOMOJHEHNUS U U3MEHEHHS:

I[OHOJ'IHGHI/UI 1 U3MCHCHUSA BHEC

(pommkHOCTh, O.M1.0., noanucs)

Pabouast mporpaMma nepecMoTpeHa u Ofo0peHa Ha IMeAarormieckOM COBETE KOJLIeIKa

« » 20 T.

3am. nupexrtopa o Y MP kosnemxa

(noricr) (®H.0)



