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HNOACHUTEJBHAA 3AIINCKA

1.1. O6nacTs npuMeHeHus1 padoyeii mporpamMmsl

[Iporpamma obmeoOpa3oBaTeNbHON yUeOHOM AUCHUILTUHBI « XUMUS» MPETHa3HAYCHA IS
U3y4YeHHs] XMMUU B NpodeccroHambHBIX OOpasoBaTenbHbIX opranusauusx CIIO, peamusyrommx
oOpa3oBaTeNbHYI0 MPOrpaMMy cpeaHero odiero odpa3oBaHUs B MpeaesiaXx OCBOSHHS OCHOBHOM
npodeccuonanbHoii oOpazosarenpHoi mporpammbl CITO (OITOIT CITO) Ha 6a3se OCHOBHOTO
ob1ero oOpa3oBaHus MPH MOATOTOBKE KBAIU(HUIIMPOBAHHBIX PA0OYHX, CIYXKALIUX, CIIELHATICTOB
CpPEIHEro 3BeHa.

[Iporpamma paspabdotana Ha ocHoBe TpeboBanmii ®I'OC cpennero odmero oOpa3oBaHwMs,
(benepanbHO TOCYIAapPCTBEHHONH OOpa3oBaTeIbHON MpPOrpaMMbl CpeaHero odiero oOpa3oBaHMS,
@I'OC CIIO crnermmansHOcTH 35.02.10 «O6paboTka BOAHBIX OHOPECYPCOBY

Conep:kanue nmporpaMmbl « XUMUsI» HAMPABIEHO HA JOCTHXKEHUE CIEAYIOIIUX LeNei:

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

— (¢opmupoBaHie y OOyYarOIIUXCsl LEJOCTHOrO MPEACTABICHHUS O MHpPE U POJH XUMHH B
CO3JJAHUU COBPEMEHHOH €CTEeCTBEHHO-HAYYHOH KapTHUHBI MHpA, yMeHHs OOBSCHSITDH
OOBEKTBI M TPOLECCHI OKPYXKAMIIEH HEHCTBUTENLHOCTH. MPUPOAHON, COLUATBHOM,
KYJbTYPHOH, TEXHUUECKOH Cpebl, — HMCIOJb3YS ISl ITOr0 XMMHUYECKUE 3HAHMS, *

— pasBuTHE Y OOyYarOIUXCS YMEHHUH paszanyarh (PakThl M OLEHKH, CPABHUBATH OLICHOYHbIE
BBIBOJIbl, BUAETh MX CBS3b C KPUTEPHUSIMU OLIEHOK U CBsI3b KPHUTEPUEB C OMpPEIESCHHON
CUCTeMOH 1leHHOCTeH, popMyrpoBaTh 1 0OOCHOBBIBATE COOCTBEHHYIO TTO3UIIHIO;

— 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.

XuMmus — 3TO Hayka O BeLIeCTBaX, HMX COCTaBe W CTPOSHHMH, CBOMCTBAX W
NpeBpalleHHsIX,3HAYeHUH XUMHYECKHX BEIIECTB, MAaTePHajOB U MPOLECCOB B MPAKTHYECKON
NeSTEIbHOCTH YeJIOBEKa.

Conepxanue obuieoOpa3zoBaTenbHONH y4eOHOM OUCHMIUIMHBI «XHUMHS» HAIpPaBICHO Ha
yCBOEGHHE OOYHAIOIIUMICS OCHOBHBIX MOHATHI, 3aKOHOB M TE€OPHUH XUMHHU, OBJaJCHUE YMEHUSIMH
HaOJIOaTh XMMHUYECKUE SIBICHHS, MPOBOAUTh XUMHUECKHI SKCIEPHUMEHT, MPOU3BOIUTH PaCcUYeThI
Ha OCHOBE XUMHYECKHX (POPMYJT BEIECTB U YPABHEHUH XUMUYECKUX PEAKLIHI.

B mporiecce nzyueHus XUMHH y 00yHalOLIMXCs PA3BUBAIOTCS MO3HABATEbHBIC HHTEPECHI U
UHTEJJIEKTyaJIbHbIe CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM MNPUOOpETEHHs 3HAHUM MO
XHUMHHU B COOTBETCTBHH C BO3HUKAIOIIUMH KM3HEHHBIMU MPOOIEeMaMu, BOCIIUTBHIBACTCS OeperHOoe
OTHOLIEHHsI K MPUPO/E, MOHUMAHHE 3J0POBOr0 00pas3a »KH3HH, HEOOXOIUMOCTHU TPEaYTPeKaSHHs
SIBJICHUH, HAHOCALIMX Bpen 3A0POBbI0O U OKpyxkaromed cpeme. OHH OCBaUBAIOT MPUEMbI
IPaMOTHOrO, O€30MaCHOr0 MCIOJb30BAHUS XUMHYECKHUX BEIIECTB U MATEPHANIOB, TIPUMEHSEMbIX B
OBbITY, CEJIbCKOM XO35HCTBE U Ha MPOU3BOJICTBE.

[Ipu cTpykTypHpOBaHHH comep:kaHusi 00ueo0pa3oBaTeabHON yueOHONW AMCLUIIMHBL IS
npoeCCUOHANTBHBIX ~ 00pa30oBaTeNIbHBIX  OpPraHU3aluid,  peamu3yrmux  00pa3oBaTEIbHYIO
nporpaMmy cpenHero oobiero odpaszosanus B npenenax ocsoenuss OIIOIT CIIO Ha 6a3e 0CHOBHOTO
obmero oOpa3oBaHMs, yYUTHIBANIACH OOBEKTHBHAS PeaJbHOCTb — HEOONbIIONW 00beM 4YacoB,
OTHYIIEHHBIX HA W3yYeHHE XHUMHHM U CTPEMJIEHHE MAaKCUMAJbHO COOTBETCTBOBATH HIESIM
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pasBuBaromiero ooydenus. [loaTomy TeopeTHuecKrne BONMPOCH MAKCHUMAJBHO CMEIIEHbl K Hadaly
W3yUYEHUs] AUCLUUIUIMHEL, ¢ TeM 4TOOBI OCIEAYIOLUTNI (PaKkTHUECKU MaTephasl pacCMaTpUBAJICS Ha
OCHOBE MU3Yy4YE€HHBIX TEOPHH.

Peanmzaums nenyKTHBHOTO MOAXONA 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 00pa3oBaHMs. DTO BBIPAXKAETCS B COAEPIKAHUN OOYUYEHHs, KOJMYECTBE YacoB,
BBIJICJIIEMBIX HA M3YYE€HHE OTIENBHBIX TE€M IPOrpaMMsbl, TNIyOMHE MX OCBOCHHUS OOYYarOIIUMICH,
o0BbEMe W XapakTepe NMPAKTUYECKHX 3aHSITHH, BUAAX BHEAYAHTOPHOH CAMOCTOATENBbHOH paboTh
CTY/ICHTOB.

Crnenuduka wu3ydyeHUs XUMHHM TIPU OBJIAACHUU TNPOPECCHsIMH U  CHELHATBbHOCTSIMHU
TEXHUYECKOTO MPO Ui OTpaKeHa B KaXIOH TeMe pasnena «ConepkaHue y4eOHOH TUCIUTUTHHBD)
B pyOpuke «lIpodpunbHbie M TpPOPECcCHOHATBPHO 3HAYUMBIE JJIEMEHTBl COINEPKAHHS». DTOT
KOMIIOHEHT pealn3yercs TNpH HMHAUBUAYaJbHOH CcaMOCTOSITeIbHOH padore oOydaromumxcs
(mammcanuu pedepaToB, TOATOTOBKE COOOIIEHUH, 3aIMUTe MPOEKTOB), B mporecce y4eOHON
AEATEIbHOCTH TIOA PYKOBOACTBOM MpernonaBaTesisi (BBIMOJIHEHUH XUMHUYECKOTO 3KCIEPUMEHTa —
71a00paTOPHBIX OIBITOB U MPAKTHYECKUX padoT, PEIIeHUH MMPAKTHKOOPUEHTUPOBAHHBIX PACUYETHBIX
3a7a4 U T.70.).

B mpouecce n3ydeHus XUMUHM TEOPETHUECKUE CBEIACHHS AOTONHSIOTCS JEMOHCTPALUAMHY,
7a0OpaTOPHBIMH  OIBITAMH W TMPAKTHUECKUMH 3aHATHAMH. 3HAUYUTENIbHOE MECTO OTBOIUTCS
XUMHUYECKOMY JKcrepuMeHTy. OH OTKpBIBA€T BO3MOJKHOCTb (DOPMHPOBATH y OOyHAOLIMXCS
CIelMaibHbIE MPEIMETHbIE YMEHUS: padOTaTh C BELIECTBAMH, BBINOJHSITH MPOCTBIE XMMHUYECKHE
OMBITBI, y4YUTh O€30MACHOMY MW SKOJOIMYECKH TIPaMOTHOMY OOpaleHHI0 C BEIIEeCTBAMH,
MaTepHajaMH U porieccaMy B OBITY U Ha IPOM3BOJCTBE.

JIist OpraHu3aii BHEAYAUTOPHON CAMOCTOSITENIbHOU paboOThl CTYASHTOB, OBJIAJICBAOIINX
npodeccusmu CIIO u cnermanbHocTs MU CITO TeXHMYECKOrO M €CTECTBEHHO-HAYYHOTO npoduien
npodeccuoHaTbHOrO 00pa3oBaHusl, MPENCTaBIIEH MPHUMEPHBbIN nepedeHb pedeparoB (HOKIAIOB),
WHAWBUIYAIbHBIX TIPOEKTOB.

B mpouecce n3yueHuss XUMUU BaXXHO (POPMHUPOBATH MH(POPMAIIOHHYI) KOMITETEHTHOCTD
oOyuarommxcsi.  IloaToMy mpw  OpraHu3alMM  CaMOCTOSITENIPHOH  padOThl  HEOOXOOUMO
aKLEHTHPOBAaTh BHUMaHHME OOYyYarOIIUXCS Ha MOHMCKEe HMH(POPMALIMM B CPEACTBAX MAaCCMEINa,
Hnrtepuere, y4eOHOW U CHENHMAIbHOW JIUTEpAaType C COOTBETCTBYIOIIMM oOdopmieHueM u
NPEICTABICHHEM PE3yJIbTATOB.

Uzyuenne oOmeoOpa3oBaTeNnbHON y4eOHOW OUCHMIUIMHBI  «XUMHS»  3aBEPIIAETCS
NMoJBeeHHEM WTOroB B (opme auddepeHIUpPOBaHHOTO 3aueTa WM DK3aMeHa B paMKax
MIPOMEXYTOUHOM aTtTecTauuu cryaeHtoB B mpouecce ocBoeHus OIIOIT CIIO ¢ nonyudeHuem
cpenHero odriero oopasoBaHHsI.

1.3. MECTO YUYEFHOU JUCIUILINHBI B YYEBHOM ILTAHE

VueOHasi aucuMiinHa «XHUMHUsSD» SABJISIETCSl y4eOHBIM MPEeAMETOM IO BbIOOPY U3
obszatenbHoll mpeamerHolt obmactu  «EcrectBeHHble Hayku»y DI'OC  cpemgnero obmiero
obpa3oBaHusl.

B npodeCCHOHATBHBIX 00pazoBaTeNbHBIX OpTaHu3aLUsX, peaTn3yoLINX
oOpa3oBaTeNbHYIO MPOrpaMMy cpemHero odmero odpasoanus B npeaenax ocsoenus OITOIT CIIO
Ha Oasze oOCHOBHOro oOmero oOpa3zoBaHus, y4eOHas AHCUMIUIMHA «XUMH» H3y4aeTrcs B
obmeoOpazosarenbHoM 1ukie yaedonoro OITOII CIIO Ha 6ase ocHOBHOro 00Iero odOpa3oBaHus C
MOJIyYE€HUEM CpeTHEro o0mero odpasoBaHusl.

B y4eOHBIXx TUIAaHE MecTO y4eOHOH AMCUMIUIMHBI «XHMHS» — B  COCTaBe
o0meobpa3oBaTeNbHbIX YUEOHBIX IUCLUILUIUH IO BBIOOPY, (HOpMHUPYEMBIX M3 00s3aTEIbHBIX
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npenMeTHbix oOmacteli @I'OC cpennero oOmero obpasoBanusi, miasi npodeccuwit CIIO wmmm
cnermanbrocTeil CI1O coorercTRyromero npod st mpodeccHoHaNbHOrO 00Pa3OBaHHSI.

2. PE3YJIBTATHI OCBOEHHUS YYEBHOM JUCIUILIAHBI

OcBoenue conmep:kaHus y4eOHOW ITUCHUIUIMHBI «XUMUS», 00eCredYnBaeT IOCTHIKEHUE

CTYZAEHTaMHU CIENYIOLINX PEe3yJIbTaTOB:
* TUYHOCHIHBIX!

YyBCTBO TOPJOCTU U YBAXKEHHUS K UCTOPUH M JOCTHKEHHSIM OTEUECTBEHHOU XUMHYECKOU
HAyKW, XUMUYECKH T'PAMOTHOE TOBeNeHHE B MPO(eCCHOHANBHON NeATeTbHOCTUU B OBITY
npu 0OpaIIeHUH ¢ XUMUYECKUMU BEIIeCTBAMHU, MaTepUaaMH U MTPOLIECCaMU,

TOTOBHOCTb K TIPOAOJDKEHUIO OOpa30OBaHUSI U TMOBBIMIEHUS KBaTU(UKANIUA B WU30paHHOMN
npo)eCCUOHANILHOU ~ NEATENBbHOCTH W OOBEKTUBHOE OCO3HAHWE POJH XHUMHYECKUX
KOMIIETEHIIUH B 3TOM;

YMEHHE HCHOJb30BaTh AOCTHKEHHSI COBPEMEHHOW XUMUYECKOW HAYKU M XUMHUYECKUX
TEXHOJIOTUH JJIS TIOBBIIEHHSI COOCTBEHHOTO WHTEJUIEKTYaJbHOTO PAa3BUTUS B BBIOPAHHOM
npoecCHOHANTBHON NesATeNbHOCTH,

* MemanpeoMenmHuIxX:

HUCTIOJIb30BAHUE  Pa3JIUMYIHbIX BHUOOB MO3HABATENHLHOU ACATCIIBHOCTH u OCHOBHBIX
HTEJJIEKTYAJIbHBIX ONeparuii (MIOCTAaHOBKHU 3a1a4H, (OPMYJTUPOBAHUS THITOTES,

aHajinda W CHHTE34, CpaBHCHMA, O6O6H_IGHI/I$Ij CUCTEMATU3AlIUN, BbIABJICHHUA IMPUYIUHHO-
CJIEZICTBEHHBIX CBsI3€H, IIOMCKA aHAJIOroB, (HOPMYJTUPOBAHHS BBIBOAOB) [JIsl PEIIEHHS
MMOCTaBJIEHHOM 3agaiuy, TMPHUMEHCHUE OCHOBHBIX METOAOB TIO3HAHUA (Ha6J'II'OI[eHI/I$I,
HAay4YHOro BKCHepI/IMeHTa) AJIL U3YYCHHUA PA3JIMYHBIX CTOPOH XHUMHUYCCKUX O6’beKTOB u
MIPOLIECCOB, ¢ KOTOPBIMH BO3HUKAET HEOOXOAUMOCTh CTAJIKHBATHCS B MPO(HECCHOHATbHOM
chepe;

HUCTIOJB30BAHUEC Pa3JIMYHBIX MHCTOYHUKOB MIJid TOJIYYCHUA XUMHUYECKOI I/IH(bOpMaL[I/II/I,
YMEHUE OLUCHUTH €€ JOCTOBEPHOCTH [Jid AOCTUKCHHA XOpPOHIUX PE3YJIbTATOB B
npodeccuoHanbHOH chepe;

* HPEOMEMHbIX!

c(hOpPMUPOBAHHOCTh TPEACTABIIEHUH O MECTE XMMUU B COBPEMEHHOW HAy4YHOU KapTHUHE
MUpa, TMOHMMAHUE pOJM XUMUU B (HOPMHUPOBAHUHM KPyrozopa © (PyHKIHOHATHHOU
IrPaMOTHOCTH Y€JIOBEKA I PEIIECHUs IPAKTUYECKUX 3a7aY,

BJIAJICHUE OCHOBOIOJArarolUMIU XUMHYECKUMHU TMOHATUSIMH, TEOPHUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH, YBEPEHHOE MOJb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;
BJIAJICHUE OCHOBHBIMH METOJaMH HAy4YHOIO IIO3HAHUS, HWCMHOJb3yEMbIMU B XHUMHH:
HaOJIFOICHNEM, ONIUCAaHUEM, U3MEPEHHEM, SKCTIEPUMEHTOM;

yMeHue o0pabaTbiBaTh, OOBSICHITH PE3YJbTaThl MPOBEIEHHBIX OMBITOB U JEaTh BHIBOIBI,
TOTOBHOCTb M CIIOCOOHOCTh NPHMEHSATh METOMABI MMO3HAHUS MPHU PEIISHUU MPAKTUYECKIX
3a1ad4;

c(hOpMUPOBAHHOCTh YMEHHUS JTaBATh KOJMYECTBEHHBIC OLEHKH W MPOU3BOAUTH PACYETHI MO
XUMUYeCKUM (popMyJiam U ypaBHEHHSIM,

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

2.1. TPEBOBAHUAA K PE3YJIBTATAM OBYUEHMUA

B pesynbrare nzydenns yueOHON TUCIMITIIMHBI « XUMUsD» 00yUaIOIIHICS TOIKEH

3HATL/IIOHUMATD

POJb XUMHH B €CTECTBO3HAHHUU, €€ CBA3b C APYI'MMU €CTCCTBCHHBIMH HAayKaMM, 3HAYCHUE B

JKU3HU COBPEMEHHOTO O0INEeCTBa;



Ba’KHelllIMe XHMMHYECKHe MOHSITHSI: BELIECTBO, XUMMYECKUN BJIEMEHT, aToM, MOJEKyJa,
Macca aTOMOB U MOJIEKYJI, HOH, PajuKaJl, aJuIOTPONHS, HYKJIUABI M H30TOIbI, aTOMHBIE S-, P-, d-
opOUTaNN, XUMHUYECKas! CBSI3b, HJIEKTPOOTPHIATEIBHOCTD, BAJIEHTHOCTb, CTENEHb OKHCIICHHUS,
rubpuamnsanms opOuTanell, IpPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJ, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIH O00BEM Ta3000pa3HbIX BEIIECTB, BEIECTBA MOJEKYJSIPHOTO W HEMOJEKYJISIPHOTO
CTpPOEHHs, KOMIUIEKCHbIE COEIUHEHHUs, JUCHEPCHblE CHUCTEMBbl, WCTUHHBIE PacCTBOPHI,
SJIEKTPOJUTUYECKAS JUCCOLMALMS, KHUCIOTHO-OCHOBHBIE peakLHMHU B BOAHBIX pacTBOpax,
TUPOJU3, OKHUCIEHHE W BOCCTAHOBJIEHHE, BJIEKTPOJIM3, CKOPOCTh XHMHUYECKOW peakiuH,
MEXaHN3M PEaKLUH, KaTalnu3, TeIUIOBOH 3P (EeKT peakluy, SHTAIBIN, TeIUoTa 00pa3oBaHus,
SHTPOMNHUS, XUMHYECKOE paBHOBECHE, KOHCTaHTa pAaBHOBECHS, VYIJIEPOIAHBIM  CKeJeT,
(yHKUHMOHANbHASL TPYINA, TOMOJOIHS, CTPYKTypHass W MNPOCTPAHCTBEHHAs H30MeEpHs,
UHIYKTUBHBIA 1 ME3OMEPHBIN 3PP EKThI, 3NEKTPOPII, HYKIEO(DHI, OCHOBHBIE THITBI PEAKIUH B
HEOPraHWYEeCKON U OPraHu4eCKON XUMHY,

OCHOBHBIE 3aKOHbI XMMMH: 3aKOH COXPAHEHUsI MacChl BELIECTB, 3aKOH ITOCTOSIHCTBA COCTaBa
BewnecTs, [lepuonuueckuii 3akon [I.11. Menneneesa, 3axkon I'ecca, 3axkoH ABoranpo;

OCHOBHBIE TEOPHHM XHMMH; CTPOEHHUS aTOMa, XHUMUYECKOM CBSI3U, 3JIEKTPOJIUTUYECKOU
JUCCOLMALIMH, KUCTIOT U OCHOBAHUM, CTPOEHUsI OPraHUYECKUX U HEOPraHUYECKUX COEIUHEHUM
(BKJTFOUAS] CTEPEOXHUMHUIO ), XHMUYECKYI0 KHHETUKY H XUMHUYECKYIO TEPMOJUHAMUKY;
KJIacCHPUKALNIO M HOMEHKJIATYPY HEOPraHMUeCKUX U OPraHUYeCKUX COeMHEHUH;
NPUPOIHBbIE HCTOYHHUKH YTJIEBOIOPOIOB U CIIOCOOBI MX MEPepadOTKH;

BelllecCTBA U MaTepHAJIbl, HIHPOKO HCNOJIb3yeMble B NPAKTHKe: OCHOBHbIE METaJIbl U
CIUIaBBl, TpaduT, KBApL, MUHEPAJIbHBIE YAOOPEHHs, MUHEPAIbHbIE U OPTraHUYECKUE KHCIIOTHI,
IIEJIOYH, AaMMHAK, YIJIEBOAOPOAbL, (DEHOJN, aHWIWH, METaHOJ, 3TAaHOJ, STUJICHTJIUKOJb,
TIULEePUH, (GOpPMaNbAETH I, AlETATBACTH I, alleTOH, IJIF0KO03a, caxapo3a, Kpaxmal, KJeTdaTka,
AMHHOKHUCJIOTBI, OEJIKH, WMCKYCCTBEHHBIE BOJIOKHA, KAy4YyKH, IUIACTMACCHI, JKHPbI, MbUIA H
MOIOIIIUE CPENICTBA,;

yMeThb:

HA3bIBATH: U3YUYEeHHbIE BEIIECTBA 10 KTPUBHAJIBHON» WM MEXy HAPOAHON HOMEHKIIATypaw,
onpeaeasiTb: BAJEHTHOCTb U CTENEHb OKUCJIEHMsS XUMUYECKHUX 3JIEMEHTOB, TUI XUMUYECKOU
CBA3M B COENMHEHUSX, 3apsA] HOHA, NPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ, THII
KPUCTAJJIMYECKON pEIleTKH, XapakTep Cpeabl B BOJAHBIX pacTBOpPax, OKHUCIUTENb W
BOCCTAHOBUTEJIb, HATIPABJICHUE CMEIICHUs PABHOBECHSI MO BIUSHUEM Pa3IMYHBIX (PAKTOPOB,
HU30Mepbl U TOMOJIOTH, IMPUHAIJIEKHOCTh BELIECTB K Pa3sHbIM KjaccaM HEOPraHW4ecKuX MU
OpPraHMYEeCKUX COEIWHEHUH, XapakTep B3aUMHOIO BIJIMSHUSA aTOMOB B MOJIEKYJax, THUIIBI
peakLuii B HEOPraHU4IECKON U OPraHu4eCKON XUMUH,

XapPAKTEPH30BATh: S-, P-, d-3JIEMEHTHI 10 UX MoJoxkeHuto B Ilepuonuueckoii cucreme M.
MenneneeBa, oOuiye XUMHYECKHE CBOIMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX W OpPraHu4ecKUX COEQUHEHMI, CTpOeHHE U CBOWCTBA OPraHUYEeCKUX
coenHeHUui (YyrieBogOpOAOB, CIUPTOB, (PEHONIOB, albIETHI0B, KETOHOB, KAPOOHOBBIX KHCIIOT,
AMUHOB, aMUHOKHUCJIOT U YTJIEBOMIOB),

00BSACHATH: 3aBUCHMOCTb CBOHCTB XHMHYECKOTO 3JIEMEHTa U OOPa30BaHHBIX MM BEILIECTB OT
nojgoxkenuss B llepuommueckoin cucreme JIM. MenpeneeBa, 3aBUCUMOCTb CBOWCTB
HEOPraHUYEeCKHUX BEIEeCTB OT MX COCTaBa U CTPOEHUs, MNPUPOAY XHUMUYECKOW CBs3H,
3aBHCUMOCTb CKOPOCTH XHWMHYECKOH pEakUUH OT pa3IUuYHBIX (PAaKTOPOB, PEAKIMOHHOU
CHOCOOHOCTH OPraHMYECKUX COEAMHEHHUH OT CTPOSHHS UX MOJIEKYJT,

BBIMOJHSITH XHMHYeCKHI IKCIIEPUMEHT I10 Paclo3HaBaHUIO BaKHENHIIMX HEOPraHMYeCKUX U
OpPraHMYECKUX BELIECTB, MOJYYEHHUIO KOHKPETHBIX BELIECTB, OTHOCALIMXCS K H3YyUYEHHBIM
KJTacCaM COEJIMHEHUI,

NPOBOANTH PACUETHI IO XUMUYECKUM (HOPMYyJIaM U YPaBHEHHUSIM PEaKInii,

OCYIIECTBJIATH CAMOCTOSITENIbHBIA TMOMCK XUMHYECKOW HWH(POpPMALMK C HCIOJIb30BAHHUEM
Pa3NIUYHBIX HCTOYHHMKOB (CIIPaBOYHBIX, HAY4YHBIX M HAyYHO-TIOMYJSIPHBIX HW3JaHHI,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHETa), HCMIONb30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUU JUIs1 00paboTKU W mepenadyd XUMUYeCKOH MH(OpPMAluu W ee NPEACTABICHUS B
pa3NIUYHBIX HopMax;

HCMOJIb30BATh NMPUHOOPETEHHbIE 3HAHHUSA U YMEHHUSI B NMPAKTHYECKOH JesITeJIbHOCTH H
MOBCEeAHEeBHOM KU3HHU:



® U1 TIOHMMaHUs TJOOATBHBIX MPOOJEM, CTOSIINX Tepel YEeIOBEYSCTBOM: 3KOJIOTHUYECKUX,
SHEPTEeTUYECKUX U ChIPbEBBIX;

e  OOBSICHEHHSI XUMUYECKUX SIBJICHUH, MPOUCXOASIINX B IPUPOJIE, OBITY U HAa MPOU3BOJICTBE,
SKOJIOTHYECKHU IPaMOTHOTO MOBEAEHUsSI B OKPY KaroLel cpeae;
OLICHKU BJIUSIHUSI XUMHUUYECKOTO 3arpsi3HEHUs] OKPY KAOIIEe Cpeapl Ha OPTraHM3M 4YeJIOBEeKa W
IPYTHE )KUBbIE OPTaHU3MBI,
Oe3omacHOi paboTHI ¢ BelecTBaMu B Jaboparopun, OBITY U HA TIPOU3BO/ICTBE,
ONpeeIeHUSI BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUH B PA3JINYHBIX YCIOBUSIX U
OLIEHKH UX TOCIJICICTBUIA;
pacmo3HaBaHUS W UASHTH(PUKAINN BAXKHEWIITNX BEUIECTB U MATEPHUAJIOB,
OLIEHKH Ka4eCTBAa MUTHhEBON BOABI U OTAEJIbHBIX MUIIEBBIX MTPOAYKTOB,;
KPUTHYECKOW OLEHKH JIOCTOBEPHOCTU XUMHYECKOW wuH(popMauy, MNOoCTynawmed w3
Pa3TUYHBIX UCTOYHUKOB.

N3yyeHne TUCLUITUHBI CIIOCOOCTBYET (POPMHUPOBAHUIO CIEAYIOIUX OOLINX W MPOQECCHOHATBHBIX

KOMIETEH LU
Kona HanvenoBanne pe3yabTara 00yueHmst

OK1 BriGupats ciocoOsl peineHus 3a1a4 npohecCHOHATBHOMN ACATCIPHOCTH MPUMEHUTEIBHO K
Pa3THYHBIM KOHTCKCTaM.

OK2 Hcnonps3oBate COBPEMEHHEIC CPEACTBA MOUCKA, AHANN3A H HHTCPIPETalUH HHPOPMALIUH U
nHPOPMALIMOHHBIC TCXHOJIOTHH AJIsI BBIIOJIHCHHS 33134 NPO(GeCCHOHATBHOH ACATEIbHOCTH.

OK 4 Db deKTHBHO B3aMMOACHCTBOBATh U PA0OTATh B KOJIJICKTHBE M KOMAH/E.

OK7 ConelicTBOBATh COXPAHCHUIO OKPYKAIOLICH CPebl, PECYPCOCOCPEKESHHUIO, MPUMEHTh 3HAHUS
00 M3MCHEHUAX KIMMAaTa, IPUHLHUIIB OCPEITUBOrO NPOU3BOACTBA, P PCKTHBHO JCHCTBOBATE B
YpPE3BbIUANHBIX CHTYALUSIX.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHOUILITAHBI

3.1. O0bem yueOHOI JMCUMIIIMHBI H BUABI Y4e0HO0il padoThI

Bupa yue6Ho# padoTbi O6bem uacos
MaxkcumajibHas yueOHasi Harpy3Ka (Bcero) 102
Oosi3aTennbHAs ayquTOpHAsl YyueOHAsi HArpy3Ka (Bcero) 102
B TOM YHCJIE!
MPAKTUYECKUE 3aHATUSA 26
JlaboparopHble 3aHITHs 10

KOHTPOJIb CAMOCTOSATENBHON paboThl
CamocTosiTeIbHAsi pa6oTa o0yuaromerocsi (Bcero) -
B TOM YHUCJIE:
VHJIUBUYAJIbHBINA TPOEKT 10
Hrorosas arrecrauus B popme: 1 cemectp — sk3amMeH
2 CeMeCTp — 3K3aMeH

3.2. TemaTnuyeckuii NJIaH U coAepRaHUEe Y4eOHOH TUCHUIIHHBI

«XHMHSI»
HaumeHnoBanmue Copep:ranne yueGHOro MaTepHaa, 1adopaTopHblie padoThl H Oo0bem
pa3aesioB H TEM NPAKTHYECKHE 3aHATHS, CAMOCTOSITE/IbHAS padoTa 00y4aroLHxcst 4acoB
1 2 3
Cemectp 1
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11 CrpoeHure

aTtoMoB
XUMNYECKN

X

3/1eMEHTOB
1 Npupoga
XUMUNYECKO

7 cBSA3N

12.Mepuoany
ecKuin
3aKOH "
Tabnmuya
a.n.
MeHpenee
Ba

Pa3gen 1. OCHOBbI CTPOEHUA BellecTBa
Copep>kaHue y4ebHoro martepuana:
CoBpemeHHast MoAeNb  CTPOeHWst atoma.  CUMBO/IMYECKMIA  S3bIK - XMW,
XUMUYECKWIA 3MEMEHT. ONeKTPOHHas KOH(Urypauys atoMa. Knaccugmkaums
XUMUYECKMX 3/IEMEHTOB (S-, p-, d- 3/eMeHTbl). BaneHTHble 3/1EKTPOHbI.
BaneHTHOCTb. SNeKTPOHHas npupoga XUMUYECKOM CBSA3N.
ANEKTPOOTPULATENIBHOCTb.  Brfbl XMMUYECKOM CBSA3N (KOBA/IEHTHas, VOHHaS,
METa/I/IMYeCKas, BOAOPOAHas) 1 Crnocobbl eé 06pasoBaHust. MeXMONEKYNAPHbIE
B3aumogeincTems.  V3otonbl. OCHOBHOE M BO3OY)XAEHHOE COCTOSIHME aTOMa,
rnépuaysaLys aToMHbIX OpoUTanei.
MpakTnyeckasi paboTa:
PeLLeHre NpaKTUYeCKMX 3a[aHWIA Ha COCTaB/EHME 3MIEKTPOHHO-rpatnyeckmx
(hopmy/ aneMeHTOB 1 - 4 neprojos.
PelLLieH1e 3aaaHIA Ha 1CMO/b30BaHME XMMMYECKOW CUMBOMMKA U Ha3BaHWIA
COEAMHEHWIA N0 HOMEHK/TATYPe MeXAyHapOAHOro CoH3a TEOPETUYECKOIA U
NPUKNaAHOM XUMUW U TPUBUASTbHBIX Ha3BaHMUIA 151 COCTaB/IEHNA XUMUYECKUX
(hopMy/1 ABYXaTOMHbIX COELMHEHNIA (OKCUAOB, CYNb(MA0B, MMAPUA0B U T.MN.) U
JPYrvX HEOPraHNYECKNX COBAVHEHWIA OTAEMNbHbIX K/acCoB.

MpakKTnyeckasi paboTa:

lNeprognyeckas cuctemMa XUMUYECKUX 3anemeHToB AW MeHpaeneesa.
dusmyecknmii  cmbicn  Mepuogmueckoro  3akoHa AWM. MeHpgeneesa.
3aKOHOMEPHOCTW M3MEHEHNSI CBOCTB XMMMYECKIX 3/IEMEHTOB, 00pasyeMbIX UM
MPOCTbIX U CNOXHbIX BELLECTB B COOTBETCTBUM C MOMOXEHMEM XUMUYECKOTO
anemeHTa B Neproanyeckon cucteme. MpOBO33peHUECKOE U HAYyUHOe 3HaYeHWe
Meproanyeckoro 3akoHa .M. MeHgeneesa. [MporHosbl .. MeHpaeneesa.
OTKpbITVE ~ HOBbIX ~ XMMWYECKMX  3NIEMEHTOB.  PellieHVe  MpaKTUKO-
OPUEHTUPOBAHHbLIX TEOPETUYECKUX 33[aHUIA Ha XapaKTepusaumio XUMUYECKUX
371IEMEHTOB «MeTannmyeckue / HeMeTa//INYecKme CBOWICTBA,
3NeKTPOOTPULIATENIBHOCTL - XMMUYECKMX  3/IEMEHTOB B COOTBETCTBUMU C  UX
3MEKTPOHHLIM ~ CTPOEHVEM W MOJMOXEHVEM B MEPUOANYECKO  CUCTeMe
XUMUYECKNX 3nemeHToB [.. MeHaeneesax.

Pasgen 2. Xnmnyeckue peakumm

2.1. Tunbl
XUMUYECKUX
peakuuin

Copep>xkaHvie y4ebHOro Matepvana:

Knaccugmkaums 1 TMbl XMMUYECKMX PeakuUMiA C y4aCTMEM HeopraHWYecKUX
BeLeCTB. Ko/MYeCTBeHHbIe OTHOLLEHWS B XVMUW. OCHOBHblE KO/IMYECTBEHHbIE
3aKOHbl B XMMWWN N PacyéTbl MO YPaBHEHMAM XMMUYECKUX peakumii. Mosb Kak
eMHMLIA KOMMYecTBa BellecTBa. MonsipHas Macca. 3aKOHbl COXpaHeHUs Macchl U
3HePrVN. Peaktn KOMIVIEKCOOOPa30BaHIAA C YHaCTVEM HEOPraHHECKX BELLECTB (Ha
MpYVEpe  TUOPOKCOKOMITIEKCOB LWHKA W artOMMHIAR). 3aKoH ABoraapo. MorsipHbIA
00beM rasoB. OTHOCUTEIbHasA MVIOTHOCTD a30B.

MpakTnyeckasi paboTa:

CocTabrieHVe YpaBHEHVI PEaKLIA COBOMHEHIIS, Pa3TIOKEHIS, 3aVELLIEHIS, OOVEHA.
YipaBHEHS PeaKLMIA FOPEHVIS, VIOHHOTO OBIVEHA, OKVCTIEHWS-BOCCTAHOBEHIS. PacyeT
KOMYECTBEHHbIX XaPaKTEPUCTVK UCXOIHBIX BELLECTB W MPOLYKTOB peakLyim. Pacyet
KO/MHECTBEHHbIX XapaKTepUCTVIK MPOLYKTa PeaKLN COSOMHEHIS, €C/TIA QLIHO V13 BELLECTB
J8HO B V30bITKE WM COLEPUT MPUMECH. PacyeT MaccoBO Wi OGLEMHON 10/
BbXO/R MPOZYKTA PEAKLIV COEVHEHINS OT TEOPETUHECKY BOBMOXKHOTO. PacyeT
0ObEMHbX OTHOLLEHWI ra30B. PacyeT Macchl (0Gbem, KOMMHECTBO BELLECTBA) MPosyKTa

PeaKL, €C/IN QOHO W3 BELLECTB [IgHO B BIAE PacTBopa C OMpee/ieHHO MaCCoBOM J0Mei
pACTBOPEHHOIO BELLECTBA.

YjpaBHEHMA OKCTIEHMA-BOCCTaHOB/EHMA. CTereHb OKCTIeHNA. OKVCIATESTb U
BOCCTAHOBUTESb. OKMC/IATE/BHO -BOCCTAHOBUTE TbHbIE PEaKLIVIM B MPMPOLE,
MPOVZBOACTBEHHbIX MPOLIECCAX M YVBHEAESTENLHOCT OpraHV VOB, OKCTTENbHO-
BOCCTAHOBUTE/IbHbIA MOTEHLYian cpefbL CoCTaB/eHvie 11 YPaBHIBAHYE OKVICTITE/TbHO-
BOCCTaHOBUTE/TbHbIX PEaKLVIA METOLOM JIEKTPOHHOIO GariaHca. TUMnyHbEe
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Tema 2.2.
SNeKTPoInTH
yecKas
auccouymauymsa
N NOHHBIN
06MeH

HEOPIaHIM|ECKIte OKVICTATENIA 11 BOCCTAHOBIATE/I. SNEKTPO/M3 PACTBOPOB 11 PaCTIiaBsos
coneit

Copep>kaHuie y4ebHOro Matepuana:

Teopust 3MEKTPOIATYECKOA AvccoLvaLyn. Peakiiym VOHHOMO obveHa. CocTaBrieHve
peaKLyi VIOHHOMO OOMEHA MyTeM COCTaBMEH S UX MO/HbIX U COKPALLEHHBIX MOHHBIX
ypaBHeHWA. TOpO/M3 Coneit. 3HadeHre rapormsa B GMOMOMMHECKUX OOMEHHbIX
npougeccax. MpyiveHeHVie Maponi3a B MPOMbILLIIEHHOCTIA.

Pasgen 3. CTpoeHWe 1 CBOMCTBA HEOPraHNYECKNX BELLIECTB

Tema 3.1
Knaccugmkaums,
HOMeHKNaTypa Wu
CTpOeHue
HeopraHUyecKumx
BELLIECTB

Tema 3.2. PUMKO-
XUMUNYECKIME
CBOMCTBa
HeopraHNYecKmx
BELLIECTB

Tema 3.3.
Mpon3BoACTBO
HeopraHNyecKux
BELLECTB.
3HayeHue n
NpVYIMeHeHVe B
ObITY 1 Ha
Npou3BOACTBE

CopfepxaHue y4ebHoOro matepuana:

MpeoMer  HeOpraHWYecKon XuwmuK.  B3aviocBsisb  HEOpraHUYeCKX  BeLLCTB.
Kraccugwikauyis HeopraHMYecKX BELLECTB. pocTbie Y CIoKHbE BELLECTBA. OCHOBHbE
K/MacChl CIOKHBIX BELLECTB (OKCUIbL, MMOPOKCWIp], KUCMOTLI, comM). HomeHknaTypa 1
HasBaH/e HeOPraHMYeCKX BELLECTB UCXOOA VB WX XVMMYECKOW (opMy/ibl W
COCTaBfEHV/e  XUMMYECKOV  (DOPMY/bl - MCXQOA V3 HasBaHWA  BELLECTBa M0
MEXIYHapOOHON WM TpUBMTbHOM  HOMeHKaType.  MexavioriekyrsipHbie
BlaMMOericTBUA.  Kpuctaviorgpatbl.  ArperatHbe  COCTOSHVA  BelLpCTBa.
Kprictarnyeckvie 1 amopiHbie BELLECTBA. TUMbI KPUCTA/VIMHECKYIX PELLETOK (aToMHas,
MOJIEKy/IsipHas, VOHHaS, MET/VIMHECKaS). 3aBVCUMOCTb (MBHECKIX CBOVCTB BELLECTBA
OT TWMNa KPUCT/VIMHECKOIA PELLETKA. [prUMHBI MHOr000pasvis BeLLECTB. COBpEMEHHbE
MPEACTABNEHA O CTPOEHM TBEPObIX, MWOKAX W ra3000pasHbX BELLECTB. Kikve
KpVCT/ Vb,

IMpaKTUyecKue 3aHATUA:

PelleHve 3afad4 Ha pacdeT MaccoBOM [0 (MacChl) XUMMYECKOrO  aieMeHTa
(coemHeHs)) B Morekyne  (Cvecv).  PelleHve  MpakTUYeCKUX  3gfaHWA M0
KMaCcCUGMKALKY, HOMEHKIIATYPE M XMMHECKVIM (DOPMYy/iaM HEOPraHYECKUX BELLECTB
Pa3/IMUHbIX KMaccoB (HasbBaTb M COCTaB/MATh  (UOPMY/Ibl  XVIMUHECKVX  BELLECTB,
OMPenersiTb NMPUHAA/IEXHOCTL K Kraccy). 4 19 VACTOUHUKA XMYECKOM MHGopVaLWN
(HayuHast 1 yueOHO-HayuHast JTepaTypa, CpeacTsa MaccoBOM WMHKDOPMALWK, CeTb
VHTepHeT 1 gpyrve). Tlomck vHAopMaLWM MO HasBaHMAM,  WOEHTMKATOpaM,
CTRYKTYPHbIM Chopiyriam

CopgepxxaHue y4e6HoOro matepuana:

MeTarrbl.  OOLWe (WBMYECK/E WM XUMMYECKVE CBOMCTBA MeTarios.  Criocobbl
NoyYeHVs.  3HadeHe MET/VIOB U HEMETA/VIOB B MPVPOLE W XVBHELESTENbHOCTY
YesioBeKa W OpraHu3mMoB. KOopposvis METaVIIoB: BBl KOPPO3vK, Crioco0bl 3aLlymbl
MET/V10B OT KOPPO3UM.

Hevetarrbl OOLLe (VBVHECKVE U XUMIMUECKVE CBOVCTBA HEMETA/VIOB. TUMMUHbE
coiictBa MetarrioB 1Y- Y rpynn. Knaccudmkaupst 1 HOMEHKMaTypa CoeavHeHiA
HeVETa/I10B. KpyroBopoTb! G10reHHbIX IEVIEHTOB B MPMPOLE.

XUMMYECKVe  CBOVCTBA OCHOBHbIX K/ACCOB  HEOPraHVYeCKVX BellpCTB  (OKCUZOB,
TVIPOKCUIOB, KICIIOT, COMEi U [p.). 3aKOHOMEPHOCTV B M3MEHEHW CBOICTB MPOCTbIX
BELLECTB, BOAOPOAHbIX COBMAVHEHM, BbICLLMX OKCIOB Y1 MPOKCHLIOB.

IMpaKTuyeckue 3aHATUA:

CocTag/ieHe  ypaBHEHWIA XVIMUHECKVX PeaKLMIA C YuacTVeM MPOCTbIX U CIIOKHBIX
HEOpraHN4eCKVX BELLECTB. OKCWIOB META/VIOB, HEMET/IOB M aM(bOTEPHbIX 3/IEMEHTOB;
HEOPraHNYeCKVX KICIOT, OCHOBaHWIA N aM(bOTEPHbIX MAGPOKCLO0B, HEOPraHHECKX
COMeVl, XapaKTepVBYHOULYIX WX CBOWCTBA. PelleHvie  MpaKTUKO-OpVIeHTUPOBAaHHbIX
TEOPETUHECKYIX 38[aHIV Ha CBOICTBA M MO/TyHeHVie HeOpraHNYECKVIX BELLECTB.

O6LLye NMpeACTaB/eHV O MPOMbILLITEHHbIX CrIoco6ax MoyHeHN s XUMMYECKVX BELLECTB
(Ha MpVIMEpe MPOVI3BOLCTBA aMMIVIaKa, CEepHOI KUCTOTbI). UepHast 1 LBeTHas
MeTa/UTyprs. MpakTieckoe MpUVIEHEHVE M1eKTPOINSA /151 MOTyHEHS LLENIOHHbIX,
LLENIO4HO3EME TbHBIX MET/VIOB U alkoMUHVS. CTEKIO U CWIMKATHES MPOMbLLIIEHHOCTD.
[MpoGrieva 0TXQA0B Y1 MOGOYHBIX MPOLYKTOB.

INpaKTuyeckue 3aHATUA:

PeLLIeHIe NPaKTVIKO-0pMEHTVPOBAHHbIX 33aHKIA O PO/ HEOPraHMYECKOM XYM B
Pa3BUTVV MEVILYHBI, CO3AaHMM HOBbIX MaTepuasioB (B CTPOUTE/LCTBE U . OTPac/siX
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HpOMI)IH.U'IeHHOCTI/I), HOBBIX HCTOTHUKOB SHCPIUH (aJ'l])TepHaTI/IBHBIe HCTOYHHKH 3Heprpm)
B PCIICHHA MPOOJICM 3KOIOTHUCCKOH, YHCPTCTHUICCKOH M MHMICBOM OC30MACHOCTH.

NuaanBuayaabHbIH IPOEKT

10

CemecTtp 2

Pasznen 4. CTpoeHue U CBONMCTBA OPraHHYECKHUX BEIIECTB

Tema 4.1.
Knaccudurxamus,
CTPOEHHE H
HOMEHKJIATYpPa
OpPraHHu4eCKHX
BELUECTB

Coaepsranue yueOHOro MaTepHaJa;

IIpeamer oOpraHu¥eckOd XuUMHH. B3auMOCBA3h HEOPraHWMYCCKHX M OPraHHYECKHX
BEIIECTB. XMMHUYECKOE CTPOCHHE KAK MOPAIOK COCTHHEHHA aTOMOB B MOJICKYJIE COTIACHO
HX BaNCHTHOCTH. OCHOBHBIC MOJOKCHHUS TCOPHH XHMHUCCKOTO CTPOCHHS OPTaHHYCCKUX
cocmuucHuit A M. bByrtiepoBa. VraCpoaHBI CKEICT OPTaHWMYCCKOH MOJICKYJIBL
MonekyJSIpHBIE W CTPYKTYPHBIC (Pa3BEPHYTHIC, COKPALICHHBIC) XHMHUYCCKHE (POPMYIIBL
3aBHCHMOCTh CBOICTB BCIICCTB OT XHMHYCCKOTO CTPOCHHS MOJICKYd. M3zomepus u
H30MepBl  (CTPYKTYpHas, TeoMeTpuuyeckad  (UmMC-TpaHc-m3oMepma).  KpaTtHocts
xXuMudeckol ces3u. [lorsarue o (yHKImOHANEHOH rpymme. [IpuHImIms! Kiaccuukarmn
OPTraHMYECKHX  COCOIUHCHHH.  MEKIyHApOAHAd  HOMCHKJIATYPA W IPHHIMIIEL
HOMEHKIIATYPBI OPTAHUUECKUX COCTHHCHHH.

10

IpaxTnyeckas padora:

HoMmeHknmaTypa OpraHM4eCKUX COCOIUHEHUH OTACIBHBIX KJIACCOB (HACBHIIICHHBIC,
HCHACBIIICHHBIC W APOMATHYUCCKHUC YTJICBOAOPOABI, CIHPTHI, (I)GHOJ'ILI, AIIbACTHABI,
KCTOHBI, Kap6OHOBI>Ie KHCJIOTBI H Z[p) CocTaBlICHHE TOJHBIX H COKPAIICHHBIX
CTPYKTYPHBIX (OPMYJ OPraHMYCCKHX BCIICCTB OTACIBHBIX KIACCOB, HCIONB3YSA HX
HA3BAaHMSI 10 CHCTEMATHHYCCKOH HOMEHKiIarype. Pacuersr mnpocredimmel (hopMyIIsI
OPTAHAICCKOM MOJICKYJIBI, HCXOS W3 3JICMCHTHOTO cocTaBa (B %).

Tema 4.2.
CeoiicTBa
OpraHHYeCKHX
COeTHHEHHU

Coaepsranue yueOHOro MaTepHaJa;

DU3HKO-XMMHUCCKHE CBOMCTBA OPraHuvuCcCKux 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 YIVICBOAOPOAbI (AJKaHBI M LUKIOATKAHBI). ['OpeHHe MeTaHa Kak
OIUH U3 OCHOBHBIX HCTOYHUKOB TCIUIA B NPOMBIIIJICHHOCTH U 6bITy. CBOﬁCTBa
NPEACIBHBIX YIJICBOJOPOAOB, HAXOKACHHE B MPUPOAC U MPUMCHCHHC AJIKAHOB;

- HempeAc/pHBIC  (AIKCHBI, AJIKWUHBI, aJKQJAWCHBI) U  APOMATHUCCKHUC
yriaesogopoasl. [opeHHE aueTHiICHA KaK HCTOYHHUK BBICOKOTEMIICPATYPHOTO
IUTAMCHH TSl CBAPKU M PE3KH MCTAILIOB.

- KHUCTIOPOACOACPKAIIHIE COCAUHCHHS (CIIUPTHL U (PEeHOBI, KAPOOHOBEIC KUCIOTHI
1 3(HpBI, aNbICTHABI U KETOHBL, XKUPbI, yriaeBoasl). [IpakTuiaeckoe npruMeHeHNE
ITUCHIIUKOJISL, TntepuHa, peHona. [Ipumenenue hopmanpaeruia,
aleTaIbACTHIA, YKCYCHOUM KUCI0THI. MbljIa KaK COMH BBICIIUX KAPOOHOBBIX
KHCIOT. MoroIpe cBOHCTBA MBLIA.

- a30TCOACPIKALINC COCTUHCHHMS (AMUHBI U AMUHOKHUCIIOTHI, OCITKH).
BricokoMOICKyISIpHBIC COSAUHCHUS (CHHTCTHICCKHUES U OUOTOTHICCKH -
aKkTHUBHBIC). MOHOMEP, MOIUMED, CTPYKTYPHOES 3BeHO. [lomumepusanus sTuicHa
KaK OCHOBHOEC HAIIPABJICHUE €TO UCIIOIb30BAHMS.

I'eHCTHUECKAS CBA3D MCKIY PA3THIHBIMU KIIACCAMU OPTAaHUICCKUX COCIIMHCHIM.
Knaccudurarms m 0cOOCHHOCTH OPTaHIICCKUX PEAKIHH. PEaKIIHOHHBIC ICHTPEL
Panuxanel. [lepBOHAYANIbHBIC IOHATHUS O TUIAX W MEXAHH3MAX OPraHMYECKHUX PEAKLHH.

IpaxTnyeckas padora:

CBoiicTBa OPraHUYECKUX COCOMHCHHM Ppa3NUYHBIX KIACCOB (TpPUBHANBHAS H
MEXKIYHAPOIHAS HOMCHKJIATYPA, XUMHUCCKUE CBOMCTBA, CHIOCOOBI MONYUCHHS):
npeaciapHbie (AJKaHBI W LUKIOAIKAHBI), HENPSIACIbHBIC (AJIKCHBI, AIKHHBI,
aJKaJUCHBI) U APOMATHYCCKHE YIICBOAOPOIBI, CIIUPTHL U (HEHONBI, KAPpOOHOBBIE
KHCIOTHL W 3QUpPBl, ampACTHABI H KCTOHBI, aMHUHBI W aAMHHOKHCIIOTEL
BBICOKOMOIICKYIPHEIC COCIUHCHHUA. 3aJaHusd Ha COCTABICHHC YPaBHEHHU
XUMHYCCKHX PCAKLUH € YYaCTHEM OPraHUYCCKUX BCIICCTB HA OCHOBAaHUM HX
COCTaBa U CTPOCHHUAL.
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Tema 4.3.
OpraHunyeckue
BelllecTBa B
YKM3HeJeATeNb HOCT
1 Yenoseka.
Mpon3BoACTBO U
npuMeHeHve
OpraHNYyecKnx
BeLLIeCTB B
NMPOMbILLI/IEHHOCTU

CoCTaB/ieHMe CXeM PeaKLwii (B TOM UKMC/e MO MPe/IOKEHHbBIM LIENOUKaM
MPEBpALLIEHWIA), XapaKTEPU3YHOLLIMX XUMIYECKIE CBOVICTBA OPraHNUECKNX

COEIMHEHMIA Pa3NUHbIX KNAacCoB, Crocobbl VX MOMYUeHUs U Ha3BaHVe

OPraHNYECKNX COEVNHEHIIA MO TPUBMANBHOW MW MEXIYHaAPOAHOI 2
CUCTEMATUYECKOI HOMEHKNATYpe. PelLieHne MPaKTVKO-OPUEHTVPOBAHHBIX
TEOPETUYECKIIX 33iaHIIA Ha CBOICTBA OPraHNYECKX COEAVNHEHUIA Pa3NUHbIX

K1accos.

JNabopaTopHble paboTbl

[MpeBpaLLEeHNs OpraHNYECKX BELLECTB MPU HarpeBaHuK.

[MonyyeHvie 3TUEHA U U3YyYeHMe ero CBOWCTB. 6
MogenmpoBaHvie MOMEKY/T M XMMUYECKUX NPeBPaLLEeHNIA Ha Mprvepe 3TaHa,
3TWNeHa, aueTuieHa n ap.

CogepxaHue y4ebHoro mateprana:

BrioopraHmdeckvie  coemyHeHs.  [pyuveHeHre 1 BUOMOTYeCKast POfTb  YT/IeBOLOB.
OwvICrieHVie YITIEBOJOB - UCTOHHVIK SHEPM XUBbIX OpraHy3moB. O6/1acTy MpUVEHEHIS
aWVHOKUC/OT.  MpeBpalLeH s GenkoB MALLY B OpraHvave.  Bronoriyeckve  (yHKLmN
Ge/koB.  Buronormyeckre  (PyHKLYM SKUPOB. POrb OpraHYeCKon XUMA B PeLLEHN
MpoGriemM MWLLEBOIA  Ge30MacHOCTU.  HyKMevHOBbEE  KUCTIOTBE  COCTaB U CTPOEHVE.
Crpoenre Hykneotos. Coctas HyKrenHoBbIX KCOT (JHK, PHK). Porib HyKeyHOBbIX
KVCTIOT B YXV/BHEEATE/IbHOCT OpraH/3VoB

[MpOMSBOACTBO OPraHVHECKVX BELLECTB: MPOV3BOACTBO METAHOMA, MEpepaboTKa Hedomm.
MomaTWIeH KaK  KPYMHOTOHHEXHLIA  MPOAYKT  XVIMUYECKOTO  MPOVBBOACTBA.
Movverere  aTweHa.  TMPOVSBOACTBO U MPpVVEHEHVe  Kaydyka W PesvHbl
CVHTETUYECKVE U VICKYCCTBEHHbE BO/IOKHA, WX CTPOEHME, CBOWCTBA. [TpakTudeckoe
VCrI0/b30BaHVE BOZIOKOH. CYHTETVHECKVE TVIEHKVL: VBOMALYA /191 MPOBOLOB, MeMOpaHb!
[/ ONPECHEHVS BOfb, 3ALLYTHBIE TVIEHKM /15 BBTOMOOWTEN, MaCTbIN, XVIpYprveckvie
MnoBs3k/.  HOBbE  TEXHONOMM  [JAMbHEMLLErO  COBEPLLEHCTBOBAHMSA  MOMMMEPHBIX
METEpVIoB. POfb  OpraHMYecKon XM B PeLLeHM MpoGrieM  SHEPreTHECKOM
0e30MacHoCTY, B PasBUATMM  MefMLWHbI, CO30aHAM HOBbIX MATEpVaioB, HOBbIX
VICTOYHVIKOB 3HEPIUN (&/15TEPHATVBHBEE VICTOUHVIKIA 3HEPIAM).

MpakTnyeckasi paboTa: . .
PeLLEHVe NMPaKTUKO-OpUEHTVIPOBaHHBIX 33aHV MO COCTAB/IEHVKO XMMNHECKVIX PEaKLIVIA, 5

OTPEXAHOLLYIX XVIMNHECKYHO aKTVBHOCTH OPraHHECKX CORAVHEHIV B Pas/iMiHbIX CpeaaxX
(MPYIPOaHBIX, BMONOTMHECKMX, TEXHOrEHHbIX).

Pazgen 5. KMHETMYECKME U TEPMOANHAMUYECKIME 3aKOHOMEPHOCTI MPOTEKAHNSA XUMNYECKNX

peakuuii

Tema 5.1.
KnHeTnyeckune
3aKOHOMEPHOCTU
NnpoTeKaHuA
XUMNYECKUX
peaKuuii.
TepmoanHammyec
Kue
3aKOHOMEpPHOCTY
NnpoTeKaHuA
XUMUYECKNX
peakuuii.
PaBHoBecKe
XUMUNYECKNX
peakuuii.

CopgepxxaHue y4ebHoro matepuana:

Xumndeckvie peakuyin. KraCCtmKaLyisl XYMMHECKVX PeakLyA: 1o (ia30BOMY COCTaBY
(romoreHHbEe 1 reTeporeHHbE), Mo UCTIONBE30BaHNKO KaTansaropa (Kata/nmideckyie 1
HexaTarmTyeckie). CKOPOCTb PeaKLiviv, ee 3aB/CMOCTL OT Pas/IMUHbIX (PBKTOPOB:
MPVIPOLb| PearvpyroLLYIX BELLIECTB, KOHLISHTPALWN PearvipytoLLX BELLECTB, TeMriepatypb!
(npaBrno BaHT-I"odxe), nrioLLpam peakLWOHHOI MOBEPXHOCTY, Ha/MHA KaTa/izaTopa.
Porib KaTa/v13aTopoB B MPYPOLE Y MPOMbILLIIEHHOM MPOVBBOACTBE. SHEPA akTVBaLWN.
AKTVB/POBaHHbIA KOMIVIEKC. KaTarmsaTops! v Kataris. Porb KaTa/vsaTopos B NMpuvpoze 2
W MPOMBILLIIEHHOM MPOV3BOACTBe. KrnacCtmKaLvs XUMMHECKVIX PEaKLIA: MO TErvIoBoMy
AEKTY (3KOTEPMUHECKVE, SHIOTEPMHECKVEE), M0 0OPATVMOCTY (00paTUVBE U
HEOGPaT/IMBE). TErvioBbe APEKTI XMMHECKVIX PEAKLIMIA. TEPMOXVIMAHECKVE
ypaBHeHys. OBPaTVMOCTb PEAKLIMIA. XUMWHECKOE PABHOBECVE 1 €70 CVELLEHVE MO
[EVICTBYIEM A3/ INHHBIX (BKTOPOB (KOHLIEHTPALYA PeareHTOB W/ MPOZYKTOB PEaKL M,
[BIEHVE, TelvlnepaTypa) [/191 CO30aHMA OMTVMA/TbHbIX YC/IOBUIA MPOTEKAHA XVMHYECKX
MpoLeccos. IMoHsTVie 00 SHTa/LNAM W SHTPOMK. SHeprvs Mboca. 3axoH 'ecca n
C/IeACTBYA U3 Hero. Poris CMeLLIEHIA PABHOBECKA B TEXHO/IOTMUECKYIX MPOLIECCA.

JlabopaTopHble paboTbl:

I/ByqeHme 33BMCHMIOCTY CKOPOCTU XMMNHECKOI PEaKLIVM OT KOHLIEHTpaLWN

pearvpyroLLX BELLECTB Y Temrieparypbl. JlabopartopHas paboTa Ha Bboop: 1

JlaboparopHas paboTa «Onpepe/ieHyie 3aBCMOCT CKOPOCTU peakLjmn OT 2
KOHLIEHTPALWM pearvipyroLLyIX BeLLECTB». V/ICCnigaoBaHyie 3aBVICYMOCTI CKOPOCTU

peaKLym OT KOHLEHTpaLy. OrpeierieHie KOHCTaHTbI CKOPOCTY PeaKLVM MpadmHecKuM
MeTofom. 2. JlabopatopHas paboTa «OnpepereHyie 3aBVCYMOCTI CKOPOCTU PeakLym OT
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TeMmepaTyps». MccaeoBaHue 3aBUCHMOCTH CKOPOCTH PEAKIMH OT TEMIEPATYPHI.
Pacuer sHepruu akTHBANUU PEAKIMH. PellicHre MpakTHKO-OPHCHTHPOBAHHBIX 3aJAHUN HA

AHAJIN3 q)aKTOpOB, BIAAKOMINAX HA H3MCHCHHUC CKOPOCTH XUMHYCCKOH peakuun.

Pa3zaen 6. lucnepcHbie cHCTEMBI

Coaepsranue yueOHOro MaTepHasa;
JucniepcHsie cuctemsl. Komonansie cucteMsl. MicruaHbIe pacTBOphL. PacTBopeHne Kak

Tema 6.1. (pusuko-xuMuIecKHi Tpouecc. PactBoper. CioCOOB IPHUTOTOBICHUS PACTBOPOB.
JlucnepcHble PactBopuMOcTh. MaccoBast 104 PACTBOPEHHOTO BEMECTBA. IIpeaeabHO JOMyCTHMBIC
CHCTeMBI H KOHIICHTPAIIMH U HX HCHOJIB30BAHHC B OLCHKE KOJOTHICCKON OC30MACHOCTH. 2
haKTOpBI HX Knaccudurarms nuciepcHbIx cucteM 1o coctasy. CTpoeHHE B (JAKTOPBI YCTOIHBOCTH
yCTOﬁqHBOCTH. JACTICPCHBIX CHCTCM. Pacno3HaBaHne HCTHHHBIX PaCcTBOPOB, KOJTTIOUAHBIX PACTBOPOB H
rpyboaucnepcHsIX cucteM. CTpoeHHe MHTICIUIBL. PaccenBanme CBEeTa IPH MPOXOXKACHHT
HCCHCH“OBaH“e CBETOBOTO IMYYKA YepPe3 ONTHUECKH HEOTHOPOAHYHO0 cpeay (3 dexra Tunmams).
CBOHCTE JlaGopaTopHbie padoThbI:
AMCIEp CHbIX IIpuroTosicHUE pacTBOPOB 3aJaHHOM (MOJIIPHON) KOHLICHTPALMH (C MPAKTHKO-
CHCTEM MUISI HX | opHeHTHPOBAHHBIME BOTIPOCAMH), OTIPEMEIEHHE CPEIBI BOIHBIX PACTBOPOB. 2
HAEHTHPHKALHH ITpuroToBneHUE U H3YICHHUE CBOUCTB JUCTIEPCHBIX CHCTEM PA3HBIX BHAOB: CYCICH3HUH,
SMYIIBCHH, KOJUTOMTHOTO pacTBOpa. CPaBHCHHE CBOMCTB HCTHHHBIX M KOJIIOWIHBIX
PAacTBOPOB, BELABJICHHC OCHOBHBIX pasmzmnﬁ MCKIAYy HAUMHU.
Pazgen 7. KauecTBeHHbIE peakiuu 00HAPYIKEHHSI HEOPrAHHYECKHX H OPraHHYeCKHUX BellecTB
Coaepsranue yueGHOr0 MaTepHaJa;
KauecTBeHHBIC XMMHYECKHE PEAKIIMH, XaPAKTEPHBIC U1 OOHAPY KSHUSI HEOPTAHUIECKUX
Tema 7.1. BCINECTB (KATHOHOB M aHHOHOB). COCTaBJICHIE YPAaBHCHUH PeakIuid OOHAPY K HUS
06 KaTHOHOB [-VI rpynn u aHHOHOB, B T.4. B MOJICKYJIIPHOI U HOHHOH (opmax. Peakumn
HAPYHCHHE | 6 apyKCeHHs HEOPrAHMUECKUX BELIECTB B PEATHHBIX 00BEKTAX OKPYIKAKOLICH CPE/IbL. P
HEOPraHUHMECKUX | KqyecTpeHEbIC XHMHUCCKHIE PeaKIuy, XapaKTepHbIC A1 OOHAPY KEHHS OTACTbHBIX
KAaTHOHOB H KJIACCOB OPTAHUYECKHUX COCHHCHUN: (DEHOTIOB, ANBICTHAOB, KPAXMANa, YKCYCHOU
AHHOHOB, KHCJIOTBI, AMHHOKHCIIOT U Jp. JleHaTypanus OCIKOB IPH HATPEBAHUH, IIBETHBIC PCAKIUH
OGHapyxeHHe |6emxoB. COCTABIEHHE KAYECTBEHHBIX PEAKIMN OOHAPYKEHHSA OPTAHAIECKHX COETUHEHAN
OPraHHYECKUX |OTICIBHBIX KIACCOB.
BELLECTB IpakTuyeckas padora:
OTAeJbHBIX OO0HapYKCHHAC HCOPTAHUICCKHUX BEIICCTB (KATHOHOB [—VI rpymim mim aHHOHOB) C
KJIACCOB ¢ HCTOJIb30BAHUEM KaUECTBEHHBIX aHATUTHYCCKUX peakiui. OOHapyKeHUE OPraHHYCCKHX
HCIOJIB30BAHKeM |COSAMHEHHH OTACIBHBIX KIaccOB. [IpOBECHIE KAUECTBCHHBIX PEAKIMH, HCTIOIB3YEMBIX
KAYECTBeHHBIx |AU1 OOHAPYIKCHHS OPTAHIYECKHN BEIICCTB PA3IMHBIN KIACCOB! (ecHOMIOB, aTBACTHAOB, 2
- KPaXMaJia, YKCyCHOH KHCIOTEL AMHHOKHCIIOT, OekoB u ap. ITpoBeACHNE KAUCCTBCHHBIX
PEaKIIi, HCHOJIB3YEMBIX AT PACTIO3HABAHUS OPTAHHICCKIX BEIICCTB OTACTBHBIX
KJIACCOB MO (JYHKIMOHATLHBIM TPYIIAM: HAa IPAMEPEC AMHHOKHUCIOT H KApOOHOBBIX
KHCJIOT, CTHPTOB H (JCHOJIOB, ATbACTHIOB B KCTOHOB.
Bcero: 102
3.3 llepedyeHb BONPOCOB HTOTOBOI0 KOHTPOJISA 3HAHUI
1 cemecTp
1. OCHOBHBIE XUMUYECKHE TTOHSTHS U 3aKOHbI
2. Ilepnonuyeckas cucreMa xuMmudeckux 3jemenTos /[ M. Menneneesa.
3. PacTBOpBI 31€KTPOIUTOB.
4. Teopust 3AEKTPOIUTUUECKON AUCCOLUALIMK. MexaHU3M OUCCOLUALIY.
5. Jucconuanus KUCJIOT, OCHOBAHHI U COJIEN B BOMHBIX PacTBOpax.
6. Crenenp nqucconnanuu. CHIBHBIE U CIA0BIE SJIEKTPOJIUTHI.
7. Peakiuu B pacTBOpax 3JEKTPOJUTOB.
8. OKHUCIUTENTbHO-BOCCTAHOBUTENBHBIC PEAKLIHH.
9. Oxucnurenu.
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10. Boccranosurenu.

11. OKHCIUTENbHO-BOCCTAHOBUTENbHAS JBOHCTBEHHOCTb.
12, OOuue cBOHCTBAa HEMETAJLIOB.
13, OOuue cBONCTBA METAIJIOB.
14. O0630p 37€MEHTOB-METAJUIOB IJIABHBIX MOATPYIIIL.
15. 00630p 37€MEHTOB-METAIUIOB MOOOYHBIX TOATPYIIIL.
Cemectp 2
16. Ocobennoctu opranndeckoit xumuu. ['omonoru. M3omepsr.
17. Knaccuukanus opraHudecKux COSTUHEHHHN.
18. Knaccupukauus ¢yHKIMOHATBHBIX pyIii. MOHO- 1 MOMU(YHKINOHATIBHbBIE COSTUHEHHUS.
19. Tumbl OpraHu4ecKux peaxKLui.
20. OTHOCHUTeNbHAs TUIOTHOCTD T'a30B.
21. XHUMHU4ecKasi CBA3b B OPraHMYECKUX COCANHEHUSIX.
22. I'eomeTpust Mmosieky.
23. Teopust XMMHYECKOTO CTPOEHMsI OpraHndeckux coequHeHuit A.M.bytneposa
24. [Ipenensublie yraesopopoas! (ankansl). CTpoeHne ankaHoB. PU3NUECKHE CBOWCTBA.
25. XuMHnueckre CBONCTBA ankaHoB. [lonydyenue u npuMeHeHne anKaHoB.
26. [uknoankaHsbl.
27. HenpenenpHble yrieBoaopoanpl. AJTKEHBL
28. JlueHoBbIe yrieBonopoas! (ankanuensl). Kaydayk.
29. Anxunbl. CTpoeHHE U CBOMCTBA aJIKUHOB.
30. ApomaTtudeckue yriieBonopoasl. (apensr). benson.
31.  TI'omomnoru Genzomna.
32. IIpenenbHblE OAHOATOMHBIE CIIUPTBHIL.
33. MHOroaTtoMHbIE CIIUPTBHIL.
34. DeHOBL
35. AJbAErubl U KETOHBL
36. OnHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.
37. CrnosxHbIe 3UpPBL
38. Kupsr.
3.4. NnauBuayanbHbId NPOEKT

UHauBunyanbHBI TPOEKT TPEACTaBIsACT COOOM y4eOHBIH MpOeKT Wi y4ueOHoe
HCCIIEIOBAHME, BBIMOJIHAEMOE OOY4aroIUMCS B pPaMKaX OIHOTO WM HECKOJBbKUX y4eOHBIX
IUCLUIUIMH C LENbI0 NPUOOPETEHHs] HAaBBIKOB B CAMOCTOSTEIBHOM OCBOCHHHU COMACPIKAHUS U
MeTooB M30paHHBIX oOOjacTell 3HAHWH W/MIM BUIOB JEATENbHOCTH, WM CaMOCTOSITEIbHOM
NPUMEHEHUH PUOOPETEHHBIX 3HAHUH U CIIOCOOOB IEHCTBHIA MPH PEIIEHUH MPAKTHUECKUX 3a1a4, a
TAKXKE€ Pa3BUTHU CIIOCOOHOCTH TIPOCKTUPOBAHUS W OCYINECTBJICHUS LEIeCOOOpasHOW W
pe3yNbTaTUBHOMN INEATEIbHOCTH (o3HaBaTENBHOMH, KOHCTPYKTOPCKOH, COLIMAJIBHOW,
XYA0XKECTBEHHO-TBOPUECKOH, HHON).

IIpoexTHast AesATENbHOCTb CTYAEHTOB SIBJSIETCSI OJHHUM M3 METOJIOB Pa3BUBAIOIIErO
(JINYHOCTHO-OPHEHTUPOBAHHOTO) OOy4YeHHUs, HampaBlieHa Ha BbIPA0OTKY CaMOCTOSITEbHBIX
UCCIIEIOBATENIbCKUX YMEHHH (moctaHoBKa mnpobnemel, cbop u obpabotka wuHpOpMAaLHH,
NPOBENEHUE SKCIEPUMEHTOB, AaHAJH3 TMOJYYEHHBIX pPe3yJbTaTOB), CIIOCOOCTBYET Ppa3BUTHIO
TBOPYECKHX CIOCOOHOCTEH M JIOTHYECKOrO MBILLICHHS, OOBEAUHSET 3HAHUS, MOJYYCHHbIE B X0/
yueOHOro mpormecca, U NpuoOInaeT K KOHKPETHBIM JKU3HEHHO BAXKHBIM U TNPOQECCHOHATBHBIM
npobiemam.
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IIpoekTHast nEATENBPHOCTh SIBJISETCS O0s3aTENBPHONH YacThlO YUeOHOH [esATeNbHOCTH

CTYIEHTOB TepBoro kypca. CTyIeHThl BBIMOJHSAIOT UHAUBUIYAJIbHBIC MPOEKTHI 32 CYET BPEMEHH,
OTBEACHHOT'O Ha CAMOCTOSITENIbHYIO PadoTy.

1.
2.

B03MOKHBI ClleaAyrOIIHe TUTIBI MHAUBUYAJbHBIX MPOSKTOB!
uH(popMaOHHBIe U TIPodJieMHO-pedepaTHBHBIE paOOTHI, HAMMCAHHBIE HA OCHOBE HECKOJBKUX
Hay4YHBIX U JINTEPATYPHBIX HCTOYHMKOB M MPENINOJararollife COMOCTABICHUE MAaHHBIX W3
Pa3HBIX HCTOYHUKOB U HA OCHOBE 3TOr0 COOCTBEHHYIO TPAKTOBKY ITOCTABICHHOH MPOOJIEMET,
SKCMEPUMEHTANbHbIE paOOThl, HANMHMCaHHBIE HA OCHOBE BBINOJHEHUS SKCIIEPUMEHTA,
ONMHMCAHHOTO B HayKe M HMMEIOLIEr0 M3BECTHBIM PE3YJbTAT;, HOCIT CKOpee WILTIOCTPATHBHBIN
XapakTep W MPEArNoyiaraldT CaMOCTOSITENIbHYIO TPAaKTOBKY OCOOEHHOCTEH pesyinbrata B
3aBHCUMOCTHU OT M3MEHEHHS HCXOMHBIX JaHHBIX;
HATypaJHCTUYECKHEe M OMHUCATEeNbHbIE pPa0OThI, NpPEACTaBIsIOIINE COOOH HaOMOneHHe u
Ka4eCTBEHHOE OIMCAHHNE KaKOTO-JTNOO SIBICHUS,
HCCJIEIOBATENIbCKUE PAOOThI, BBITOJHEHHBIE C ITOMOIIBIO KOHKPETHBIX METOIUK M UMEIOINe
COOCTBEHHBIH 3KCIIEPHUMEHTAIbHBIA MaTepHal, Ha OCHOBAHUH KOTOPOTO NEJAeTCs aHalh3 U
BBIBOZIbI O XapaKTepe HCCIEAYEMOTO SIBJICHHS,
NPAKTUKO-OPHEHTHPOBAHHbIE pPabOThI, MPENNoJararoliie HW3rOTOBJICHHE MAaTePHaIbHOTO
00BeKTa (MOAETH, MaKEeTa UM UHOTO KOHCTPYKTOPCKOTO U3MIEINHS).

IIpumepHbIe TeMBbI pedeparoB (10KJIa10B), HHAUBHAY AJbHBIX IPOEKTOB

buorexHonorus u reHHas nHxxeHepus: — TexHojorun XXI Beka.
HanoTtexHo10rus Kak NpUOPUTETHOE HANIPABICHUE PA3BUTHS HAYKU U MIPOU3BOACTBA B

Poccuiickoin ®@enepaunu.

3. CoBpemMeHnHbIe MEeTOIBI 00€33apaskUBaHUS BOIBL.

4. ANI0TpOIHUs METANIOB.

5. Kusnb u gestenpHoCcTh J|. 1. Menneneena.

6. «[lepuonuyueckoMy 3akoHy OynyInee He TPO3UT Pa3pyLICHUEM. .. »

7. H3oronsl BOgopoaa.

8. Hcnonb3oBanue paguoOakTUBHBIX U30TONOB B TEXHUYECKUX LIEJISX.

9. PeHTreHOBCKOE M3Ty4eHUEe U €r0 UCIOIb30BAHNE B TEXHUKE U MEIHULIVHE.
10. IInazma — 4yeTBEpPTOE COCTOSIHUE BELIECTBA.

11. AmMopdHbIe BelecTBa B MPUPOE, TEXHHUKE, OBITY.

12. OxpaHa okpyskarolieii cpefipl OT XUMUYECKOTO 3arpsiI3HEHUS.

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

14. 3aluTa 0O30HOBOTO SKpaHa OT XMMHUYECKOT0 3arpsi3HEHMUSI.

15. I'pyOonucnepcHble CUCTEMBI, MX KJIacCH(UKALINS 1 UCIIOB30BAHUE B TPO(EeCCHOHANIBHOM
NEeSITEJIbHOCTH.

16. Kocmernyeckue renu.

17. IIpumenenue cyCcrieH3ui U SMyJIbCUN B CTPOUTEINBLCTBE.

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

19. PacTtBopBI BOKpYT Hac. THIIBI paCTBOPOB.

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

21. YcTpaHeHHe KeCTKOCTU BOABI Ha MPOMBILIJIEHHBIX MPEANPUATHSIX.

22. Cepnas KuCIOTa — «XJI€0 XUMHUECKON MPOMBIIIIICHHOCTI.

23. Hcnonb3oBaHre MUHEPAIBHBIX KUCIOT Ha MPEANPUATHSIX PA3ITUIHOTO MPOPIIISL.
24. Oxcuabl U CONU Kak CTPOUTENbHbBIE MAaTepHAJIbL.

25. Hcropus rumnca.

26. IloBapeHHast COJIb KAK XMMHUYECKOE ChIPBE.

27. MHoronukuii KapOOHAT KaJIbIHSL: B TPUPOE, B IPOMBIIIJICHHOCTH, B OBITY.
28. Peakunu ropeHust Ha IPOU3BOACTBE U B OBITY.

29. BuptyansHOoe MOnENIMPOBaAHNE XUMUYECKUX MPOLECCOB.

15



30. Hctopus nony4yeHus 1 MpOU3BOACTBA ATFOMUHUS.

31. Koppo3susi MeTasuioB u CriocoObl 3aIUThI OT KOPPO3HH.

32. WnepTHbIe niH OJ1aropoiHbIE Ta3bl.

33. Hcropus mBenckon CuyKu.

34. HcTopust BOSHUKHOBEHMsS U PA3BUTHUSL OPTaHUYECKON XUMUH.

35. Kusnb u gestenpHOCTE A. M. ByTneposa.

36. Buranusm u ero kpax.

37. Ponb 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBONW OPTaHUYECKON XUMUU.
38. DKOJIOrHYecKHe acleKThbl HCIIOJIb30BaHUs YIIIE€BOJOPOIHOTO ChIPbSI.

39. DKOHOMHYECKHE aCIEeKThbl MEXIYHAPOIHOIO COTPYAHNUYECTBA MO UCIIOIb30BAHUIO
40. YIJIEBOAOPOIHOTO ChIPbSI.

41. CuHTeTHUYECKHE KaydyKH: ICTOPHUS, MHOrOOOpa3ne 1 NepCreKTUBBL

42. Pe3suHOTEXHMYECKOE MPOU3BOACTBO U €0 POJIb B HAYYHO-TEXHUYECKOM MPOrpecce.

4. YCJIOBUSI PEAJIU3AIIMN YUYEBHOM JTACIUILTAHBI

4.1. Tpe6oBaHHsA K MUHUMAJIBHOMY MAaTepHAJIbLHO-TEXHHYECKOMY o0ecrnedeHHI0

OcBoenne  mporpamMmbl  yueOHOW  gucuuruindbl  «KOHILENMIUsS ~ COBPEMEHHOTO
€CTEeCTBO3HAHUS» MPENIoaraeT Hajudhe B MpodecCHOHANbHON 00pa3oBaTeNbHON OpraHU3aluy,
peammsyromeil  o0pa3oBaTeNbHYID MporpaMMmy cpenHero obmero o0pa3oBaHUsST B TMperenax
ocsoernst OIIOII CITO Ha 6a3e ocHOBHOrO obmero odpasoBanusi, yaeOHOro KabnHeTa, B KOTOPOM
UMeeTCsl BO3MOXKHOCTh 00ecTiednTh CBOOOAHBIN nocTyn B MHTEpHET BO BpeMsi yueOHOTro 3aHITHS U
B MIEPHOJ BHE y4eOHOM NesTeIbHOCTH O0yYarOIUX CS.

B kabunere mMOMKHO OBITH MYJIbTUMENUIHOE OOOPYIOBAaHHE, TOCPEACTBOM KOTOPOTO
y4aCTHUKH 00pa30BaTeIbHOrO MPOLECcCa MOTYT MPOCMATPUBATh BU3YAJIbHYIO HH(POPMALHUIO IO
(u3uKe, CO3aBaATh MPE3EHTALNH, BUACOMATEPHAIIBI U T. II.

B cocraB y4eOHO-METOOUYECKOTO U  MAaTepPHATbHO-TEXHUYECKOTO  OOeCredYeHus
pOrpaMmbl Y4eOHOH TUCIUTUTNHBI, BXOJIST:

- MHOro()YHKLHOHAJIbHBIN KOMILIEKC MPEnoaaBaTes,

- HarsAHbIE MOCOOMST (KOMIUIEKThI yueOHBIX TaOmuI, TmiaakaTel «DPH3NYEeCKue BEJIUYUHBI U
(byHIamMeHTabHbIE KOHCTaHTB, «MekayHaponnas cucrema enuanil CH», «Ilepuonndeckas
cucrema xumudeckux oieMeHTOB JI.M.Menneneesa», HOPTPETBHl BBINAKOIIUXCS YYEHBIX-
(pM3MKOB U aCTPOHOMOB);

- uH()OPMAIIMOHHO-KOMMYHHKATHBHbBIE CPECTBA;

- 3KpPaHHO-3BYKOBBIEC TOCOOUS,

- TEXHHYECKHE CpelcTBa OOyUeHUs,

- JIeMOHCTpPaLMOHHOE 000pynoBaHue (00IIero Ha3HAYSHUS M TEMATHYEeCKIe HAOOPHI);

- nmabopaTtopHoe obopyaoBaHue (00IIEero Ha3HAYEHUST U TEMATHYECKUE HaADOPHI);

- CTaTHUYECKHE, TUHAMUYECKHE, IEMOHCTPALIMOHHBIC M Pa3AaTOUYHbIC MOIEIH,

- BCIIOMOTaTeNbHOE 000y IOBAHHUE,

- KOMIUIEKT TEXHHYECKOH MOKYMEHTAllUH, B TOM YHCJIE MAcIopTa Ha CPencTBa OOy4eHHS,
WHCTPYKIHHU MO UX UCIOIB30BAHUIO M TEXHUKE OE30MaCHOCTH,

- Oubmuoreunsiit HOHT,

- Habop cxeM U TabJInI] 0 HEOPTAHWYECKOH M OPTraHUIECKOH XUMHUM;

- OCHAaIEHHas MPUOOpaMH U peakTUBAMH XUMHUECKast 1abopaTopwsL.

16



4.2. NHopMaLnoHHOoe obecneyeHne obyveHns
MepeyveHb peKOMeHLYeMbIX YUYeOHbIX U34aHUN,
VHTepHeT-pecypcoB, 4ONO/THUTE/IbHON NuTepaTypbl

OcHoBHasA nnTepaTypa:

1 labpuanan O.C. Xumus. 10 knacc. 6a308bi yposeHb / O.C. [abpuansH. - 9-e w3,
cTepeoTun. -M. :[Apodcpa, 2013. - 192 c.

2. abpuensH O.C. Xumus. 11 knacc. ba3oBsblil ypoBeHb /yyebHMK ana oblieobpasosaT.
yupe>kieHuit. - 3-e usg., cTep. - M. :podha, 2008. - 223c. : wn.

3. y3eit J1.C. Xumuns. 11 knacc:y4yebHUK ana oblieobpasosaT. yueb. 3aBeaeHnin//1.C. Myseil,
P.M. Cyposuesa, I'.I". /lbicoBa/ Ny3eii /1.C. - 4-e u3g,, cTep. - M. : Apodha, 2 002. - 240c.

JononHuTenbHas nuTepaTypa

1 OpraHuyeckas xumus. 10-11 knacc/ [OnekTpoHHbIii pecypc]. - Wolukap-
Ona : TabopaTopusa cucTem MmynbTmeana, 2001, - 1 3neKTPoH. onT. Auck (CD-ROM).

2 TIpuygok A.A. Xnmua. 11 knacc. OTBETbI Ha 3K3aMeHaLVOHHbIE BOMPOChI.
MoaroToska KEM3 / Mpuutok A.A., TionbkoB N.A. - M. : Aiipuc-npecc, 2 005. - 256¢.

[Ana npenogaBaTesnei

1 KoHcTuTyumsa Poccuiickoin degepauymn (MpyHSATa BCeHapoAHbIM rofiocoBaHnem 12.12.1993)
(c yyeToM nonpaBOK, BHECEHHbIX (efepasibHbIMW KOHCTUTYLIMOHHBbIMK 3aKoHamu P® o
nonpaskax K KoHctutyuumn P® ot 30.12.2008 Ne 6-PK3, ot 30.12.2008 Ne 7-®K3) // C3
P®. — 2009. — Ne 4. — Cr. 445.

2. ®epfepanbHblil 3akOH OT 29.12. 2012 Ne 273-®3 (B ped. defepasibHbIX 3aKOHOB OT
07.05.2013 Ne 99-®3, o1 07.06.2013 Ne 120-d3, ot 02.07.2013 Ne 170-d3, ot 23.07.2013
Ne 203-®3, o1 25.11.2013 Ne 317-®3, o1 03.02.2014 Ne 11-d3, ot 03.02.2014 Ne 15-P3, oT
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 No 148-P3, c wu3Mm.,
BHeCeHHbIMN PefepaibHbIM 3aKOHOM OT 04.06.2014 Ne 145-®3) «O6 06pa3osaHuy B
Poccuiickor depaepaummn».

3. lMpvkas MwuHucTepcTBa 06pa3oBaHNA U Haykn P® «O6 yTBepXaeHUM (efepasbHOro
rocyfapcTBeHHOro  06pa3oBaTe/lbHOro  CcTaHgaprta  cpefgHero  (MonHoro) — o6uiero
o6pasoBaHua» (3apeructpuposaH B MuHiocte P® 07.06.2012 Ne 24480).

4. Tlpukaz MuHobpHayku Poccum oT 29.12.2014 Ne 1645 «O BHeCeHWUM U3MeHeHWin B MNpukas
MwuHucTepcTBa 06pa3oBaHus U Hayku Poccuiickoin ®efepauuy ot 17.05.2012 Ne 413 "O6
YTBEPXAEHNN (heflepasibHOro rocyfapcTBeHHOro 06pas3oBaTe/lbHOro craHfapTa CpefHero
(monHoro) obuiero o6pasoBaHms"».

5 Mucbmo [denapTtaMeHTa rocyaapcTBeHHOM NOMUTMKK B chepe NoAroToBKM paboumx Kagpos
n ANO MuHo6pHaykun Poccum ot 17.03.2015 Ne 06-259 «PekomeHAaumy no opraHnsauum
nonyyYyeHns cpegHero oobulero o6pasoBaHMsi B Mpefenax OCBOEHUS 06pa3oBaTe/lbHbIX
nporpaMMm CpefHero npogeccuoHanbHOro 06pa3oBaHNA Ha 6ase OCHOBHOrO 06LLero
o6pa3oBaHMs C y4yeToM TpeboBaHWIA hedepasibHbIX rOCYAapCTBEHHbLIX 06pa3oBaTe/lbHbIX
CTaHZapTOB W MOJTly4aeMOin Npogeccun NN CneumaibHOCTU CpeaHero NpoeccMoHa bHOro
06pa3oBaHUs».

6. ®denepanbHbiin 3aKoH 0T 10.01.2002 Ne 7-d3 «O6 oxpaHe OKpy>XatoLuern cpefbl» (B ped. OT
25.06.2012, ¢ n3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

7. OmutpreBa B. @., Bacunbe J1. . ®Pusuka Ans npogeccMin 1 creumanbHOCTeR
TEXHNYECKOro NpounIA: MeTOANYECKME PEKOMEHAALMNN: METOL, nocoswe. — u., 2010.
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NHTepHeT- pecypcbl

www.fcior.edu.ru  (PefepanibHblii LEHTP WMHDOPMALMOHHO-06pa30BaTe/NbHbIX PECYPCOB).
wwww.dic.academic.ru (Akagemuk. Cnosapu v 3HUMKIONeun).

www. booksgid. com (Booka Gid. SnekTpoHHas 6mbnmoTeka).
www. globalteka. ru (FnobanTeka. 'nobanbHas 6ubAMoTeKa HayYHbIX PECYPCOB).
www.window. edu. ru (EanHoe OKHO AocTyna K 06pa3oBaTebHbIM pecypcam).

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

www.school.edu.ru (Poccuiickuin  06pa3oBaTenbHbIn  nopTan. [OoCTYNHOCTb, KauvyecTBo,
3()(PEKTVBHOCTD).

www. ru/book (3neKTpoHHas 6ubAMoTeYHas CMCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBaTesnbHble pecypcbl MHTepHeTa — PUsnka).

www. school-collection. edu. ru (EguHas konnekums UmMgpoBbix 06pa3oBaTe/bHbIX PECYPCOB).
https//fiz.1september.ru (y4ye6HO-MeToaMYeCKas razeTa «Pusnkay).

www.n-t.ru/nl/fz (Hobenesckue naypeaThbl N0 U3MNKE).

www. nuclphys. sinp. msu.ru (AgepHas qumsvka B VIHTepHeTe).

www. college. ruffizika (MogroToska K EI).

www.kvant.mccme.ru  (Hay4HO-MONYNAPHLIA  (OM3NKO-MaTeMaTUYeCKUA >KypHan «KBaHT»).
www.yos.ru/natural-sciences/html (ecTeCcTBEHHO-HAy4YHbIA >KypHan Ans MonogeXku «MyTb B
HayKy»).

www.pvg.mk.ru (onumnuaga «Ilokopu BopobbeBbI ropbi»).

www.hemi.wallst.ru (O6pa3oBaTenbHbIli CalT 415 LUKObHUKOB «XUMUS»).

5. KOHTPO/J1b 1 OLIEHKA PE3Y/IbTATOB OCBOEHWNA YYEBEHOW ANCLUNMINHbI

KOHTPONb W OLEHKa Pe3yNnbTaToB OCBOEHMS YUYEeOHOW AUCLMMAMHBI OCYLLECTB/ISETCS
npenojaBaTeneM B MPOLIECCE MPOBEAEHWS MPAKTUYECKUX 3aHATWIA, TECTMPOBaHMS, a TaKKe
BbINO/IHEHMS 06YUAHOLLIMMUCS MHAVBUAYANbHBIX 3a[jaHNiA, NPOEKTOB, UCCMEA0BaHNIA.

Pe3ynbTatbl 06y4eHNs dopMbl M METOAbl KOHTPONA W OLEHKMU
(OCBOEHHbIE YMEHUS, YCBOEHHbIE 3HAHUS)  Pe3yNbTaToB 00yYeHUs

YMeHuA:

- pelleHWe 3afa4  Ha  onpegenieHue

KONNYeCTBa BELLECTBa, MONSPHON Macchl; MposepoyHaspaboTa, AomallHssipaboTa

- pelleHne 3afay Ha OnpejaeseHne MacCoBoi

[ONN XUMMWYECKUX 3/IEMEHTOB B C/OXHOM [1poBepoyHasipaboTa, goMallHAspaboTa
BELLECTBE;

- pelLeHre 3aday C MCMoMb3oBaHMEM 3aKoHa [posepoyHaspaboTa, fomallHaspaboTa
9KBUBA/IEHTOB,;

- peLLeHre ynpaxKHeHWin ¢ ucnonb3oBaHvem [lpoeepoyHas paboTa, goMallHAs paboTa
3HaHWIA 06 31IEKTPOHHOM CTPOEHWUW aTOMa;

- paccrtaHoBka KoapduumeHtoB B OBP

METO/ZOM 31eKTPOHHOro 6asaHca; NabopaTopHas, nposepoyHaspaboTa
- COCTaB/IEHNE YPaBHEHWIN peakLMin MOHHOIO
06MeHa; NabopaTopHas, NnpoBepoyHaspaboTa

- COCTaBfleHWE  YpaBHEHWUI  peakLuid,

OTpaXaroLmx XUMUYeCKme cBoitictBa JlabopaTopHas, NpoBepoyHasipaboTa
BeLlecTB B ceeTe T/,

- peleHve ynpaxHeHWn, oTpakatowyx JlabopaTopHas, NpoBepoyHasipaboTa
XUMMYECKME CBOMNCTBA META/I/IOB;

- peleHve ynpaxHeHWn, OTpakatowyx JlabopaTopHas, NpoBepoYHasipaboTa
XMMWYECKME CBOVCTBA HEMETA/INIOB;
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pelIeHne 3a1a4d Ha ONpeeeHrue KOJIN4eCcTBa
BEILECTBA, MOJIIPHON MaccChl,

- pelIeHUe 3a7a4 Ha ONpenesIeHHe MacCOBOU
JOJIN XUMHUYCCKUX JJEMCHTOB B CJIOKHOM
BELIECTBE,

- pelleHHe 3a7a4 C UCMONb30BAHUEM 3aKOHA
OKBUBAJICHTOB,

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

- paccranoBka kodppunuentoB B OBP
METOZIOM DJIEKTPOHHOTO OaiaHca,;

- COCTaBJIEHHE YPABHEHUN PEaKLMil HOHHOTO
oOMmeHa;

- COCTaBJICHME  YpPaBHEHUH  peakuuid,
OTpaKar0ux XUMHNYCCKHE CBOMCTBA
BelecTB B cBeTe TO/L;

- pelIeHHe YIPaXXKHEHUN, OTPAKAIOIIUX
XUMHUYECKHE CBOMCTBA METAJJIOB,

- pelIeHHe YIPaXKHEHUN, OTPAKAIOIINX

XHUMHYECKHE CBOMCTBA HEMCTAJIJIOB,

3Hanua:
- CBOWCTB TPEAENbHbIX OJHOATOMHBIX U
MHOTOATOMHBIX CIIHPTOB,

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

KHCJIOT, PEaKLUi C UX y4aCTHEM,

- CBOICTB CJIOKHBIX 3(pHpOB;

- CBOWCTB JKHPOB, HUX OHOJOTUYECKOU
LIEHHOCTH,

- CBOICTB MOHOCaxapuAOB B CPaBHEHUH CO
CBOMCTBaMHU MOJUCAXaPUIOB;

- NPUMEHEHHE NOJHUMEPHBIX MAaTEepUaiOB B
MIPOMBILIIEHHOCTY,

- CBOHCTB NpPENENIbHBIX OJHOATOMHBIX U
MHOT'OaTOMHBIX CIIUPTOB,;

- CBOWCTB KapOOHUJIBHBIX COEIUHEHHIA,
OTJIMYME aJbAETUA0B U KETOHOB OT CIIUPTOB,
- CBOICTB OIHOOCHOBHBIX KapOOHOBBIX

KHCJIOT, PeaKLUi C UX y4aCTHEM,

- CBOICTB CJIOKHBIX 3(pHpOB;

- CBOWCTB JKHPOB, UX OHOJIOTUYECKOM
LIEHHOCTH,

- CBOICTB MOHOCaxapuAOB B CPaBHEHUU CO
CBOMCTBaMHU MOJUCAXaPUIOB;

- NPUMEHEHHE NOJHUMEPHBIX MAaTEepUaIOB B
MIPOMBILIIEHHOCTH,

Tecmupoesanue

Jlabopamopnas paboma, oomawinsas paboma
Jlabopamopnas paboma, oomawinsas paboma
Jlabopamopnas paboma, oomawinss paboma

Jlabopamopnas paboma, oomawinsas paboma

Jlabopamopnas paboma, oomawinsas paboma

Tecmupoesanue

Jlabopamopnas paboma, oomawinsas paboma
Jlabopamopnas paboma, oomawinss paboma
Jlabopamopnas paboma, oomauinsas paboma

Jlabopamopnas paboma, oomauwinsas paboma

Jlabopamopnas paboma, oomauinsas paboma
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6. JTONOJITHEHUS U UBMEHEHHUS B PABOUEI ITPOT'PAMME

JloronHeHNst ¥ I3MEeHEHUs B paboueii mporpaMme 3a / y4eOHBIH o1,

B pabouyro mnporpammy mno aucuuminHe «KOHLIEMINS COBPEMEHHOTO €CTECTBO3HAHUS» IS
cneruanbHocTeil: 26.02.03 «CynoBoxkaeHue»; 26.02.05 «QxcmiayaTaus Cy1OBbIX SHEPTeTUYECKUX
yCTaHOBOK»; 26.02.06 «JKCrutyaTamusi Cy10BOrO 3JIEKTPOOOOPYIOBAHUS U CPEACTB AaBTOMATHUKIY,
15.02.01 «MoHTaxx ¥ TEeXHUYECKass OKCIUTyaTalus MNPOMBIIIJIEHHOrO obopynoBanus (To
orpaciusiM)y; 15.02.06 «MOHTa)X W TEXHUYECKass HKCIUTyaTalHUsl XOJOIMJIbHO-KOMIIPECCOPHBIX
MAaIllMH M YyCTaHOBOK (mo otpacisim)»;, 11.02.02 «TexHudeckoe OOCHyXKMBAaHHE M PEMOHT
PanUO3JIEKTPOHHON TexHHKH (1o oTpacisiMm)», 35.02.10 «Obpaborka BOOHBIX OHOPECYPCOBY;
20.02.01 «PauuoHanbHOE WCHOJB30BAHUE MNPUPOAOXO3SIMCTBEHHBIX KOMILUIEKCOB» BHOCSITCS
CJIeAYIOLINE NOMOJHEHUS U U3MEHEHUS:

I[OHOJ'IHGHI/UI 1 U3MCHCHUA BHEC

(pommkHOCTh, O.11.0., noanucs)

Pabouas mporpamma nepecMoTpeHa U 0n00peHa Ha MeAarorn4eckOM COBETe KOJUIEIKa

« » 20 T.

3am. nupekropa o YMP komnemxa

(nonmucs) (®H.0)
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