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[NOACHUTEJIBHAA 3AIINCKA

[Tporpamma 061e00pa3oBaTeNbHON YUSOHOM TUCIIMILTHHBI « XUMHSD TIpeTHA3HAYCHA IS H3YICHHUS
xumuu B I'BIIOY PX [1Y-18, Ha 6a3e ocHOBHOTO 00111eT0 00pa30BaHUs C y4ETOM TpeOOBaHHIMA
(benepanabHBIX TOCYJApPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB U MOJTy4aeMOi Mpodeccuu CpeaHero
podecCHOHATBHOTO 00pa30BaHMSL.

CopepxaHue porpaMMbl «XUMUs» HAIIPABICHO HA JOCTHKEHHUE CIAEAYIOIINX LeJlei:

* (hopMupoBaHKe y 00yJarOIUXCS YMEHUS OLIEHUBATH 3HAYMMOCTh XUMHUYECKOTO 3HAHUS JUIS
Ka)KJIOTO YEJIOBEKA;

* (hopMupoBaHue y 00ydaromuXxcs HEIOCTHOTO MPEICTABICHHSI O MUPE M POJIH XUMHHU B CO3JJaHUN
COBPEMEHHOM €CTeCTBEHHO-HAayYHOUM KapTUHBI MUPA; YMEHUS OOBSICHIATH OOBEKTHI U MPOLIECCHI
OKpYXKaIOILEH JENCTBUTEIBHOCTHU: IPUPOJHOM, COLIUANIBHON, KYIbTYPHOM, TEXHUYECKOU Cpeabl, —
WCIOJIB3YS ISl 3TOT0 XMMHUYECKNE 3HAHUS;

* pa3BUTHE y 00YYaIOLIUXCSI YMEHUH pa3inyaTh (aKThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE BHIBOIBI,
BUJIETh UX CBSA3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEICIIEHHON CUCTEMO 1IEHHOCTEH,
(dbopmynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* MPUOOPETEHNE 0OYUAIOIITUMHUCS OTIBITA PA3HOOOPA3HOM ACSITEIILHOCTH, IO3HAHKS M CAMOIIO3HAHUS;
KITFOUEBBIX HABBIKOB, UMEIOLIUX YHUBEPCAIbHOE 3HAYCHHE [Tl pa3JIUYHbBIX BUJOB JI€ATEIHHOCTH
(HaBBIKOB pellIeHUs TPoOieM, MPUHATHUS PELISHHH, TOUCKa, aHainu3a 1 00padoTku nHGopManuy,
KOMMYHHMKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, O€30MIaCHOTO 00paIeHHs ¢
BEIIECTBAMU B MIOBCETHEBHOM KHU3HN).

B nporpammy BKITIOUEHO cojiepikaHKe, HapaBiIeHHOE Ha (OPMUPOBAHUE Y CTYACHTOB
KOMIIETEHIMH, HeoOX0AUMBIX M1t KauecTBeHHOro ocsoeHus OITOIT CITO na 6a3e 0CHOBHOTO OOIIEr0O
00pa3zoBaHus C TIOJYYEHHUEM CPEHET0 001Iero 00pa3oBaHus.

OBILIASI XAPAKTEPUCTUKA YYEBHOM JUCLATIIMHBI « XUMUST»

XUMHUS — 3TO HayKa O BEIIeCTBaX, UX COCTaBE U CTPOCHMHU, CBOMCTBAX U MPEBPAILICHUSIX, 3HAUCHUU
XMMHMYECKUX BEIIECTB, MAaTEPUAJIOB U MIPOLIECCOB B MPAKTUUYECKON AESITEIbHOCTH YeIOBEKa.

Coneprxanne 001eo0pa3oBaTeIbHON YI€OHOUM TUCITUTIITUHBI « X MU HAIIPaBJIEHO HA YCBOCHUE
00y4aroUMMUCS OCHOBHBIX MOHATUMN, 3aKOHOB U TEOPUIN XUMUU; OBIIAZICHHNE YMEHUSIMH Ha0II01aTh
XUMHYECKUE SIBJICHUS, IPOBOJIUTH XUMUYECKHI 3KCIIEPUMEHT, IPOU3BOIUTH PACUEThl HA OCHOBE
XUMHYECKUX (OPMYJ BEIIECTB U YPAaBHEHUN XUMHUYECKUX peakiuil. B mporecce n3ydeHus XUMHUH Y
oOyuarouuxcs pa3BUBaIOTCs MO3HABATEIbHbIE HHTEPECH U UHTEIUIEKTYyalbHbIE CIOCOOHOCTH,
MOTPeOHOCTH B CAMOCTOSITEILHOM NMPUOOPETEHNH 3HaHUN IO XMMHUH B COOTBETCTBUU C
BO3HUKAIOIIMMHU KU3HEHHBIMH MTPOOJIeMaMU, BOCIIUTHIBAETCS OepeskHOE OTHOILIEHHS K PUPO/IE,
MMOHUMAaHHE 3I0pOBOTO 00pa3a KU3HU, HEOOXOAUMOCTH MPEAYIPEKACHUS SBICHUN, HAHOCSIINX Bpe.l
3I0pPOBBIO U OKpYyKaromie cpeae. OHM 0CBAaUBAIOT MPUEMBI TPAMOTHOTO, 0€30MaCHOTO
WCIO0JIb30BAHUS XUMHUECKUX BEIIECTB U MAaTEPHUAJIOB, IPUMEHIEMbIX B OBITY, CEJILCKOM XO3HUCTBE U
Ha TIPOU3BOJICTBE.

YuuteiBas HeO0IBIION 00bEM YaCOB, OTIYIEHHBIX HA U3YYEHHE XUMHH U CTPEMIICHUE MAKCHMAIIbHO
COOTBETCTBOBATH UJIESIM PA3BUBAIOIIETO OOyYEHUS, TEOPETUUECKHE BOMPOCHl MAKCUMAIbHO CMEIICHBI
K Hayally U3y4eHHs UCHUIUIHHBI, YTOOBI MOCIENYIOMNN (pakTUUeCKUit MaTepral paccMaTpuBacs Ha
OCHOBE M3YYEHHBIX TEOPHUH.

Peanuzanus eTyKTUBHOTO MOAX0/1a K U3YYEHUIO XUMHUH CIIOCOOCTBYET Pa3BUTHIO TAKUX
JIOTUYECKUX OTIepalliii MBIIIUICHHUS, KaK aHAIU3 ¥ CUHTE3, 0000IIeHIe U KOHKPETH3AIUs, CPaBHEHHUE U
aHAJIOTHSI, CUCTEeMATH3aIMs U KacCupuKalus u ap.

N3ydeHne xumMuu B 3aBUCUMOCTH OT TIpoduJist mpodeccuoHaIbHOro 00pa3oBaHus, BRIpaXKaeTcs B
CoJIep>)KaHUU OOyUYEHHS], KOJIMYECTBE YACOB, BBIACISEMBIX HA U3YYCHHUE OTACTBHBIX TEM MIPOTPAMMEI,
rIIyOWHE UX OCBOCHHSI 00yJaroluMucs, 00beMe 1 XapaKkTepe MPaKTUISCKUX 3aHITHMA, BUaX
BHEAyIMTOPHOIN CaMOCTOSITETbHOU PabOTHI CTYACHTOB.

Criennrka U3ydeHusi XUMUU TIPU OBJIAJICHUH MPodeccusMu OTpakeHa B KaKJI0M TeMe pasjena
«Copepxxanue ydeOHON AUCIUTUTHHBD B pyopuke «lIpodunpHbie U mpodecCHOHaTbHO 3HAUUMBbIE
AIIEMEHTHI COAEPKAHUS. DTOT KOMIIOHEHT PEeATM3yeTCsl IPU UHANBUIYaTbHON CaMOCTOSITEIbHOM



pabote oOy4arommxcs (HamrcaHnuu pedepaTos, MOATOTOBKE COOOIICHHUI, 3alIUTE TPOSKTORB), B
nporecce yaeOHOM JesITeIbHOCTH MO PyKOBOACTBOM ITPETOIaBaTelsl (BHIIOIHEHUH XUMHUECKOTO
HKCTIIEPUMEHTA —J1a00PATOPHBIX ONBITOB U MPAKTUYECKUX Pa0dOT, PEIICHUN
MPAKTUKOOPUEHTUPOBAHHBIX PACYETHBIX 3a/1a4 U T. 11.).

B npouecce nzyueHuss XuMun TEOPETUUECKUE CBEIECHUSI TOTIOJIHAIOTCS AEMOHCTPALIUSIMH,
1a00paTOPHBIMH OTIBITAMH U MIPAKTHYECKUMH 3aHATHAMH. 3HAYUTEITBHOE MECTO OTBOJAUTCS
XUMUYECKOMY SKCTIEpUMEHTY. OH OTKPBIBAET BO3MOXKHOCTH (JOPMHUPOBATH Y 00YJAIOITUXCS
CreMaNbHbIC TPEMETHBIC YMEHH: pab0TaTh C BEIIECTBAMH, BBITIOJIHSITH POCTHIE XUMUYECKHE
OTIBITHI, YYUTh 0€30IIACHOMY U 3KOJOTMYECKU IPAMOTHOMY OOpaIEHHIO C BEIIECTBAMU, MaTEepHUaIaMH
U IIpoleccamMu B ObITY U Ha IPOU3BOJICTBE.

JIJist opraHu3anuy BHEAYJUTOPHOU CaMOCTOSITEIILHON paOOThI CTYJICHTOB, OBJIAICBAIOIINX
npodeccusamu CIIO, mpencraBieH NpUMEpPHBI epeueHs pedepaToB (JOKIAI0B), HHAUBUIYATIbHBIX
poeKToB. B mporecce n3ydeHuss XuMu# BaKHO (POPMHUPOBATH HHPOPMAIIMOHHYIO KOMIIETEHTHOCTh
oOyuatontuxcs. [1oaToMy pH opranuzanyy caMoCTOSATENbHON pabOThl aKIEHTUPYETCS] BHUMaHUE
oOyuarouiuxcs Ha oMcKe MHPOpMAaIMK B cpeicTBaXx Maccmeana, utepuere, yueOHOH U
CHEIHAIbHOM JINTEpaType C COOTBETCTBYIOIIMM O(OPMIIEHHUEM U NPECTABICHUEM PE3YIIbTATOB.
N3yuenune 061meoOpa3oBaTeIbHON Y4€OHON JUCITUTUTHHBI « XUMUSD 3aBEPIIACTCS MOABEICHUEM
UTOTOB B (hopMe mudPepeHIIMpOBaHHOTO 3a4eTa ¢ TMOJIYICHUEM CPETHEro 001ero oopa3oBaHusl.

MECTO YUYEBHOM JUCLIUIUIMHBI B YYEEHOM IIJTAHE
VYyeOHast TUCIUIUINHA « XUMHUS SBJISIETCS] Y4EOHBIM MPEIMETOM TI0 BBIOOPY U3 00s13aTEIHHOM
npeameTHo# oOmactu «EctecTtBennsie Hayku» OI'OC cpeanero obmero oopa3oBaHus.
B I'BITIOY PX I1Y-18 ydeOHas tuciuiuinHa « XUMUS U3y9aeTcs B 00meo0pa3oBaTeIbHOM IHKITS
yaeonoro OITOIT CITIO nHa 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUsI C MOJTYICHHEM CPEIHEro 00Iero
o0pa3zoBaHus .

PE3VJIbTAThI OCBOEHNS YUEBHOM JUCLIMITIVHBI

OcBoenne cosepkanus yaeOHOW ANCIUTUINHBI « XUMUS», 00ECTIeYNBACT JOCTHKCHNE CTYACHTAMHU
CIIETyIOUINX Pe3y/IbTATOB:
* TUYHOCHHBIX
—— YyBCTBO FOPJOCTH M YBXCHUS K HCTOPHU U JIOCTHIKECHUSM OTEYECTBEHHON XUMHUYECKOM HAYKH;
XUMHUYECKH T'PaMOTHOE MOBEACHHE B TPO(ECCHOHANBHOMN AESTEIBHOCTH U B OBITY P 00paIeHUH ¢
XUMHUYECKHMU BEIECTBAMH, MaTepHallaMi M IPOLIECCaMH;
—— TOTOBHOCTB K IPOJIOJDKEHUIO 00pa30BaHMs U MOBBIMICHUS KBATU(HUKAUN B U30PaHHOI
npodecCHOHATIBLHOM AeATeIFHOCTH M 00BEKTUBHOE OCO3HAHHE POJIM XUMHYECKUX KOMIIETCHIIUI B
3TOM;
—— YMEHHE HCIOJIb30BaTh JJOCTHKECHUSI COBPEMEHHON XMMUYECKOH HAYKH U XUMUYECKUX TEXHOJIOTHH
IS TIOBBIIIEHHUSI COOCTBEHHOTO MHTEIIEKTYaIbHOTO PAa3BUTHSI B BBIOPaHHOM IpodeccnoHaIbHOM
IeATeIbHOCTH;
* MemanpeomMenHblx.
—— HCIIOJIb30BAHKE PA3JIMYHBIX BHJIOB IO3HABATEIbHON JESTEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX ONepanuii (IOCTaHOBKH 3a/1a4i, (JOPMYJIMPOBAHUS TUIIOTE3, aHAIM3a U CUHTE3a,
cpaBHEeHMsI, 0000IIEHHUS, CUCTEMATU3AIlUH, BBISBICHUS IPUUMHHO-CIIEACTBEHHBIX CBs3EH, MOUCKa
aHaJIOToB, (POPMYJIMPOBAHUS BBIBOIOB) JUIs PELICHUs OCTaBIEHHOMN 3a/1a41, TPUMEHEHHE OCHOBHBIX
METO/IOB O3HAHUS
(HabJyroIeHN s, HAYYHOTO SKCIIEPUMEHTA) ISl U3YUEHUS Pa3IMUHbIX CTOPOH XUMUYECKUX OOBEKTOB U
MIPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATHCS B MpodecCnoHaIbHOM chepe;
—— UCHOJIb30BAHUE PA3THMYHBIX HCTOYHUKOB /IS MOJIYYSHUS XUMUYECKOH MH(POPMAaLIUK, yMEHHE
OLIEHUTbH €€ IOCTOBEPHOCTH JJIs IOCTH)KEHUS XOPOLINX Pe3yJbTaToB B MpodeccHoHaIbHOM chepe;
* npeomMemHubix:
—— c(OpPMUPOBAHHOCTb MPEICTABICHUI O MECTE XMMUU B COBPEMEHHON HaAy4YHOU KapTHHE MHpA;
MIOHUMaHHUE POJIM XUMUH B (POPMUPOBAHUH KPYro30pa U PYHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa
JUISL peLIeHUs TPAaKTHYEeCKUX 3a/1a4;



—— BJIQJICHUE OCHOBOIIOJIArAIOIUMHY XUMUYECKUMHU IIOHATUIMU, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

—— BJIaJICHHE OCHOBHBIMU METOJIaMH HAyYHOTO TIO3HAHUS, UCIOJIb3yEMBbIMU B XUMUH: HAOIIOACHUEM,
OTHMCAaHUEM, H3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh, OOBSICHITH PE3yJIbTaThI
MIPOBEACHHBIX OIBITOB U JIENATh BBIBOJbBI; TOTOBHOCTh U CLIOCOOHOCTH NMPUMEHSTH METO bl TO3HAHUS
IIPU PELICHNUH NTPAKTUYECKUX 3a]1a4;

—— c()OpMUPOBAHHOCTH YMEHHSI IaBaTh KOJMYECTBEHHBIC OLIEHKU M MTPOU3BOIUTH PACUETHI 10
XUMHUYECKUM (POpMyJiaM U YpaBHEHUSM;

—— BJIaJICHHUE NPaBUIaMH TEXHUKHU 0€3011aCHOCTH IIPU UCII0JIb30BAHUN XUMHUUYECKUX BEILECTB;

—— c(OpMUPOBAHHOCTH COOCTBEHHOW MO3UIMHU TI0 OTHOLICHHUIO K XUMUYECKOH HH(pOopMaIum,
II0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

COJIEPXKAHME YYEBHOM JUCLATUIMHBI

Brenenne
Haydnbie MeTO /b1 TO3HAHUS BEIIECTB M XUMHUECKUX SABJICHUI. POk skciepuMenTa u
TEOPUU B XUMHUHU. MOJETMPOBAHNE XUMUYECKUX TIPOIIECCOB. 3HAUCHUE XUMHUU MPU OCBOCHUU
npodeccuit CI1O mpodeccronansHOro 06pazoBaHus.
1. Opranuyeckasi Xumus
1.1. IIpenmet oprann4ecko XuMuH. Teoprst CTPOEHUS OPraHUYECKUX COCTMHEHUN
IIpenmer opranuyveckoii xumun. [loHstue 00 opraHMYeCKOM BEIIECTBE U OPTAHUYECKON XUMHUH.
KpaTkuit ouepk uctopuu pa3BUTHsI OpraHMYecKod XUMuH. Butanusm u ero kpymenue. OcobeHHOCTH
CTPOEHUS OPraHUYECKUX coenuHeHnid. KpyroBopot yriepoia B mpupoe.
Teopusi crpoenus opranndeckux coennnenuii A. M. byraeposa. [Ipeanocsuiky co3tanus TeOpun
ctpoenus. OCHOBHBIE MTOJIOKEHUS Teopuu cTpoeHust A. M. byrinepoBa. XuMudeckoe CTpOeHUE U
CBOMCTBA oprannyeckux Bemects. [TousaTtre 06 nzomepun. CriocoObr 0TOOpaKEHUST CTPOCHUS
MoJIeKyIbl ((hopmyibl, Mojenn). 3HaueHue Teopur A. M. bytiepoBa nist pa3BUTHS OpraHHYECKOM
XUMHH U XUMHYECKUX MPOrHo30B.CTpoeHue aroma yriepoja. JJIeKTPOHHOE 00JIaKo U OpOUTab, S- U
p-opOuTamu. IIEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckre GopMyIibl aToMa yriepoja B OCHOBHOM H
BO30YKIEHHOM cocTOsiHUSAX. KoBasieHTHast XuMUUecKast CBsI3b U ee Ki1accu(uKalus 1o crnocoly
nepexkpbIBanus opouTtaneit (o- u n-cBsas3u). [lonsarue rubpunnzanuu. Pa3nuunple TUITBI THOPUIN3ALUT
u (hopMa aTOMHBIX OpOHTaleli, B3aMMHOE OTTAJIKUBaHUE THOPUAHBIX OpOUTalIel M UX PACIOJIOKEHUE
B IPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM 3HEpPruu. ['eoMeTpusi MOJIEKysl BEUIECTB,
00pa30BaHHBIX aTOMaMH Yriepoja B Pa3IUUYHbIX COCTOSHUSAX THOPUAU3AIIIH.
Knaccndukanus opranndeckux coeannenuii. Kiaccudukaiuys opraHndeckux BeIIecTB B
3aBUCHUMOCTH OT CTpOeHHUs yraepoaHou uenu. [lonstue Gynkunonansuoil rpynnsl. Knaccudukanus
OpPraHMYECKUX BEIIECTB MO TUMY (YHKIIMOHAILHOU TPYIIIHIL.
OCHOBBI HOMEHKJIATYPbI OPraHMYeCKUX BellecTB. TpuBuanbHble Ha3BaHUs. PalinoHanbHas
HOMEHKJIaTypa Kak npeamecrseHHua HomeHkaatypel [IUPAC. Homenknatypal UPAC: npuHiumns
o0pa3oBaHUs Ha3BAHUH, CTAPIIMHCTBO (PYHKIIMOHAIBHBIX IPYII, UX 0003HauUeHue B mpedukcax u
cy(pdukcax Ha3BaHHI OPraHUYECKUX BEIIECTB..
Knaccudpukanus peakuuii B opranudeckoii xumuu. [loHsTre o TUIIAX U MEXaHU3MaX PEeaKIuii B
oprannueckoit xumuu. CyOocTpat u pearedt. Knaccudukaius peakiuii mo n3MEHEHHIO B CTPYKType
cyOcTpata (mpucoeInHeHue, OTIICTIIICHHE, 3aMeIIeHIEe, N30MEepU3allHsl) U THITY peareHra
(panukanbHbIe, HyKIeOopUIbHBIE, 3MeKTpoduiabHbIle). Peakunu npucoeaunenus (AN, AE),
snumunupoBanus (E), 3amemenus (SR, SN, SE),u3omepu3zanuu. Pa3HOBUIHOCTH peakIuii KaxJ10To
TUMNA: TUAPUPOBAHKE U JIETHIPUPOBAHUE, TAJIOTEHUPOBAHUE U AETAJIOT€HUPOBAHUE, TUIpaTalus u
JeruapaTanus, THAPOTAIOTeHUPOBAHNUE U JIETHAPOrajJoreHUpOBaHUE, IOJIUMEpHU3alusl U
MOJIMKOHICHCAIINSA, TIEperpynmupoBka. OCcoOEHHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIUil B
OpraHUYEeCKON XUMHH.
JdeMoHcTpanuu
Komnekuun opraHn4eckux BemecTB (B TOM YHCIIE JIEKAPCTBEHHBIX MPENapaToB, KpacuTeneil),
MaTepuaioB (MPUPOIHBIX U CHHTETUYECKUX KaydyKOB, IJIACTMACC U BOJIOKOH) U U3ACIUNA U3 HUX
(HuTEH, TKAHEH, OTIEeTIOUHbIX MaTepuainoB). Moaenu monekyn CH4, C2H4, C2H2, C6H6, CH30H —



[IapoCTepXKHEBBIE U 00BbeMHbIE. MO OTTAIKUBAHUS THOPUIHBIX OpOUTANIEH C TOMOIIBIO
BO3YIIHBIX IIAPOB. B3auMoaeicTBue HATpUs C 3TAHOJIOM U OTCYTCTBHE B3aUMOJICHCTBHUS C
JMSTHIIOBBIM 3(PHPOM.

JlabopaTopHBIii ONIBIT

N3rortosnenue Mojienen MOJIEKyI —IpPEACTABUTENICH PA3IMYHbIX KIACCOB OPraHUYECKHUX
COCIMHEHU .

IIpakTuyeckue 3aHATHS.

OO6napyxeHue yriaepoja u BOJAOPO/ia B OPraHMUYE€CKOM COSTUHEHUH.

1.2. IlpenenpHble yriaeBoa0POIbI

TI'omosnornuecknii psia ankanos. [lonstue 06 yriaeBogopogax. OCOOEHHOCTH CTPOEHHUS ITPEIETbHBIX
YTJIE€BOAOPOJIOB. AJIKaHbl KaK MPEJCTABUTENN MPEAEIbHBIX YIIIEBOJOPOI0B. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIBI METaHa U JPYTUX alIKaHOB. ['oMonornyeckuii psaag u
nzoMmepus napapuHoB. HopmanbHOE 1 pa3BeTBICHHOE CTpOEHUE yriiepoaHoi nenu. Homenkiarypa
QIKAHOB U aJKUJIBHBIX 3aMeCcTUTENeH. DU3NUYECKUECBONCTBA aIKaHOB. AJIKAHBI B IPUPOJIC.
XHMMHYeCKHe CBOMCTBA aJIKaHOB. MeXaHU3M peakluu XJIOPUPOBaHUs alIKaHOB. Peaknun
JNETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIEHUS alKaHOB. KpeKUHI aJIkaHOB, pa3InyHbIe
BUbl KPEKMHTA, IPUMEHEHHUE B TPOMBILLICHHOCTH. [Inposin3 u KoHBEpCUs MeTaHa, U30MEPHU3aLIHS
AJIKAHOB.

IIpumeHeHnne u cnocodbl MoJTyuyeHus aJikaHoB. O0acTu NpUMeHeHus ankaHoB. [IpoMblneHHbIE
CroCOOBI MOyYEHHUS aJTKAHOB: TIOJyYeHNE U3 TIPUPOTHBIX HCTOYHUKOB, KPEKUHT TTapauHOB,
MOJTy4eHUE CHHTETHYECKOTO OCH3UHA, Ta3u(uKaIs yrisi, THAPUPOBaHUE ankaHOB. JlabopaTopHbIe
CrocoObl MOJTy4YeHHs alIkaHOB: cuHTe3 Bropa, nekapbokcunupoBanue, THApoIn3 KapOuaa aaTtoMUHUS.
Hukaoankanbl. ['oMosornueckuii psi 1 HOMEHKIIATypa IIUKIOATKAHOB, UX 00IIast

®opmyna. M3o0mepus HUKIOAIKAaHOB: MEXKIIACCOBAs, YIJIEPOJHOTO CKEJIETa, FEOMETPUYECKasl.
[Tonydyenue u pu3MIECKue CBONCTBA MUKJIOATKAHOB. XUMHYECKHE CBOMCTBA ITUKIIOATKAHOB.
Criennrka cBOMCTB IIUKJIOATIKAHOB C MajbIM pa3MepoM IHKiIa. Peakunu npucoeuHeHus U
PaaMKaIbHOTO 3aMEIICHHUS.

JdemoHcTpauuu

Monenu MoJeKyl MeTaHa, APYruX alKaHOB, Pa3IMUHbIX KOH(OpMaLUi IUKIOTeKCaHa.
PactBopenue napaduna B OeH3WHE U UCIIAPEHHUE PACTBOPUTENS U3 CMECH.

[1naBnenue napaduna U ero OTHOILIEHUE K BOJIE (PaCTBOPUMOCTD, IIJIOTHOCTh, CMaYHBaHHUE).
Pa3znenenne cMecu 6€H3MH—BO/Ia C TIOMOIIBIO IEIUTEILHON BOPOHKH.

I'openune Merana, npomnan-0yraHOBOM cMecH, apauHa B YCIOBUAX U30bITKA U HEIOCTATKa
KHCJIOPO/1a.

B3peIB cMecu MeTaHa ¢ BO3yXOM U XJIOPOM.

BoccranoBrenue OKCHIOB TSDKEBIX METAJUIOB apauHOM.

OTHollIeHNE UKIIOTeKCaHa K OPOMHOM BOJIE M pacTBOPY IepMaHIraHaTa Kausl.

JlaGopaTopHbie ONBITHI

N3roroBnenune Moaenei MOJIEKYJ aJIKaHOB U T'AJIOT€HAJIKAHOB.

OO6HapyxeHHue BOJIbI, CaXH, YIICKUCIIOTO ra3a B MPOJAYKTaX TOPEHUs CBEYH.

1.3. DTuneHoBbIe U TUEHOBBIE YIIIEBOI0POIbI

I'omosornyeckuii psi aIKeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI 3TUJICHA U
ankeHoB. ['omonoruueckuit paa u obmas hopmyna ankeHoB. Fi3oMepuHst STUICHOBBIX YTIIEBOJOPOJIOB:
MEXKJIACCOBasl, YIIIEPOIHOTO CKENeTa, MOJ0KEHUsI KpaTHOH CBs3U, TeomeTpudeckas. OcoOeHHOCTH
HOMEHKJIaTypbl STHJIEHOBBIX YIJIEBOJIOPOJIOB, HA3BAHMS BaXXHEHIINX paaukanoB. Ousnyeckue
CBOMCTBA AJIKEHOB.

XHUMHYeCKHE CBOIICTBA AJIKEHOB. DJIEKTPODUIBHBIN XapaKkTep PeaKilyii, CKIOHHOCTh K PEaKIIHsIM
MIPUCOEANHEHUS, OKUCIIeHUS, moaumepu3anuuu. [IpaBuno MapkoBHHKOBA U €ro 3JIEKTPOHHOE
obocHOBaHMe. Peakiinu ranoreHupoBaHusl, THAPOTATOTEHHPOBAHUS, TUAPATAIINH, THAPUPOBAHUSL. .
[Tondarue o peakuusax noaumepusanuu. ['openne ankeHoB. Peakium OKuciaeHus: B MATKUX U )KECTKUX
YCIIOBHUSIX.

IIpuMeHeHne U c1OCOOBI MOJTYUYeHHS AJTKEeHOB. Vcnoib30BaHNEe BEICOKON peaKIIMOHHOU
CIIOCOOHOCTH QJIKEHOB B XUMHUYECKOM MPOMBITINIEHHOCTH. [IprMeHeHne 3TuiieHa u mpoIuieHa.



[IpombliieHHBIE CIOCOOBI MOTYYEeHHS AJIKEHOB. Peakiinu 1erujpupoBaHusi U KPEKUHTa aJIKCHOB.
JIabopatopHbIe CIIOCOOBI MOTYUYEHUST AITKCHOB.

Aaxanguensl. [TorsTre u kaccudukaiys JUEHOBBIX YTIIIEBOJOPOJIOB 0 B3AHMHOMY PACIIOI0KEHUIO
KpaTHBIX CBsi3el B MoJieKyse. OCOOEHHOCTH 3JIEKTPOHHOTO U IPOCTPAHCTBEHHOTO CTPOCHHUS
CONPsDKEHHBIX AUEHOB. [IoHsATHE 0 TT-351eKTPOHHOM cucTteMe. HoMeHKkiIatypa AUEHOBBIX
yII1eBO10p010B. OCOOEHHOCTH XUMHUECKIX CBOMCTB COMPS)KEHHBIX IMEHOB KaK CJIEICTBUE UX
ANEKTPOHHOTO cTpoeHus. Peakuun 1,4-npucoenunenus. [lomimepuzanus queHoB. CriocoObl
MOJTy4eHUs JUCHOBBIX yIiieBo10poaoB: padotel C. B. JlebeneBa, neruaprupoBaHne aKaHOB.
OcHOBHbIE MOHSATHSI XUMHH BbICOKOMOJIEKYJISIPHBIX COeIMHEHUI (HA MpUMepe MPOAYKTOB
NMOJMMEPHU3ALNHU AJIKEHOB, AJIKAJMEHOB M UX raJIOreHNPou3BoAHbIX). MOHOMED, MOJIUMED,
peakiys NOJUMEpPHU3AINH, CTETICHb MOJTUMEPU3aLINU, CTPYKTYPHOE 3BEHO. THIIBI OJMMEPHBIX LETICH:
JIMHEWHbIE, pa3BETBIICHHBIE, CIIUTHIE. [loTUMEphI TEPMOTIIACTUYHBIE K TEPMOPEAKTUBHBIC.
[IpencraBnenue o miacTMaccax u 3acromepax. [lommdTUIEH BEICOKOTO M HU3KOTO JIaBJICHHUS, €T0
cBOMcTBa U npuMeHeHue. [lonmunponuieH, ero mpuMeHeHHe U CBocTBa. [ anoreHcoaepxanine
nojuMepsl: TedoH, moauBuHWIXIOpUA. Kayayku HaTypanbHblid 1 cuHTeTHYecKre. ComoauMepsl
(OyTagmeHCTUPOJIbHBIN KayuyK). Bynkanuzamus kaydyka, pe3suHa u 200HUT.

JdeMoHcTpauuu

Mogenu MONEKyYJT CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX M30MEPOB AIIKEHOB M AJIKAIMCHOB.
Komnekuus «Kayuyk u pe3unay.

JlaGopaTopHbie ONBITHI

OO6nHapyxeHue HenpeaeTbHBIX COCTUHEHNN B KEPOCUHE, CKUTTHIApE.

O3HakoMmJyeHHE C 00pa3aMy MOJIMATUIICHA U TIOJIUITPOTIHIICHA.

IIpakTuyeckue 3aHATHS

[Tonydenue sTuIeHa JeruapaTanye STHIOBOTO CIUPTA.

B3anmopeticTBre sTuieHa ¢ OpOMHOM BOJIOM, pAaCTBOPOM MEpMaHTaHaTa KajIusl.

1.4. AlleTuIeHOBBIE YTIIE€BOA0POIbI

I'omosiornyeckuii psii AJIKMHOB. DIIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE AllETHIIEHA U IPYIUX
ankuHOB. ['oMonorudeckuii psa u o61mast popmyiia ankuHoB. HOMEHKIaTypa aleTuieHOBBIX
YIJIEBOIOPOJIOB. M30Mepus MexKiIaccoBasi, yriepoJHOrO CKelIeTa, MOJ0KEHHSI KPATHOW CBSI3U.
XuMH4YecKue CBOMCTBA U MPUMeHeHHe aTKHHOB. OCOOCHHOCTH peaKIuil MPUCOSTUHEHUS T10
TPOUMHOM yTJIepoa-yriaepoaHoit cBs3u. Peakuus Kydyepona. [IpaBuino MapkoBHUKOBA MPUMEHUTEIBLHO
K anerwieHaM.. Okucienue ankuHoB. Peakuusa 3ennHckoro. [Ipumenenne aneTuineHoBbIX
yraeoopoaoB. [lonuBrHuIaneTar.

Iosyuenne ankuHoB. [loyuenue amerusaeHa NUPOIU30M METaHA U KapOUIHBIM METOIOM.
JdemoHcTpauuu

Mopenu MOJEKyJIbl alleTUIIeHA U IPYTUX AJIKUHOB.

[Tonyuenue aneruneHa u3 kapouaa Kanblusi, 03HAKOMJICHHE C (PU3NYECKUMU U XUMHUYECKUMHU
CBOMCTBaMM alleTUJICHA: PACTBOPUMOCTBIO B BOJIE, TOPEHUEM, B3aUMOJICHCTBUEM C OPOMHOM BOJIOM,
pacTBopoM mepmaHranara kanwus, coyssmu meau (I) u cepebpa.

JlabopaTopHBbIii ONIBIT

N3roroBnenue Moaeneit MOJIEKYJ aIKUHOB, UX H30MEPOB.

1.5. ApomaTtrueckue yrieBo0poibl

I'omosiornyeckunit psix apeHoB. beH3011 Kak peaCcTaBUTENDb apeHOB. Pa3BuTue npeacraBieHui o
cTpoeHun Oenzona. CoBpeMeHHbIE MPECTaBIeHUs 00 AIEKTPOHHOM M MMPOCTPAHCTBEHHOM CTPOCHHH
6enzona. OOpa3oBaHNe apoMaTUYECKOU m-cucTeMbl. ['oMooru 6eH301a, MX HOMEHKIIATypa, O0IIast
¢dopmyna. Homenknartypa aj1si Au3aMenieHHbIX TPOU3BOIHBIX O€H30Ma: OpTO-, MeTa-, mapa-
pacnosiokeHue 3amectureneid. @u3nuecKre CBOCTBA apeHOB.

Xumuyeckue cBOMcTBa apeHOB. Peakiny ruipupoBaHus U MPUCOEIUHEHHUS XJI0pa K OCH301Ty.
Oco0eHHOCTH XMMHYECKHUX CBOWCTB TOMOJIOTOB OeH3071a. B3auMHoe BIMsSHUE aTOMOB Ha IIpUMEpe
TOMOJIOTOB apEHOB..

IIpuMeHeHne U mosydeHne apeHoB. [[prpogHble HCTOYHUKK apOMATHUUYECKUX YTIIEBOOPOIOB.
ApoMatuzanus anKkaHOB M IUKIOATKaHOB. ATKUIUpOBaHUE OEH30Ia.

JdeMoHcTpanuu



[lapocTepxkHeBbIe M 0OBEMHBIE MOICTH MOJIEKYI O€H30J1a M €0 TOMOJIOTOB..

O3nakomiieHHE ¢ PU3MIECKUMHU CBOHCTBAMU apOMAaTHYECKUX YIIIEBOAOPOOB C UCIOIB30BAaHUEM
pactBoputenst «CoIbBEHTY.

1.6. [IpupogHbIe HICTOYHUKU YTIIEBOIOPOIOB

Hedrs. Haxoxnenue B mpupoje, coctas U (puznyeckue cBoiicTBa He(PpTH. TOMIMBHO-IHEPTE€TUIECKOE
3Hayenue Hedru. [IpoMeinuiennas nepepadorka nedt. Pexrudukarnus nedhtr, oOCHOBHBIE (paKkIuu
ee pa3/ieeHus, UX UCIoJIb30BaHue. Bropuunas nepepaboTka HedTenpoaykToB. Pekrudukarus
Ma3yTa Ipy yMEHbIIEHHOM JaaBieHnd. KpekuHr HedTenpoaykToB. Pa3snndnbie BUIbI KPEKHHTa,
pa6ots! B. I'.IllyxoBa. 3omepu3anms ankaHoB. ATKWIMPOBAHNE HEMIPEACIBHBIX YTIEBOJOPOIOB.
Pudopmunr vedrenpoaykroB. KauecTBo aBTOMOOMIBHOTO TOTUIMBA. OKTaHOBOE YUCIIO.
IIpupoanblii 1 nonmyTHbIN HedTsIHOM ra3pl. CpaBHEHUE COCTaBa MPUPOTHOTO U NOIYTHOIO

ra3oB, UX IPAaKTUYECKOE UCII0JIb30BAHUE.

Kamennblii yroyb. OCHOBHbIE HalpaBJIeHUsI UCTIOJIb30BaHMs KaMeHHOTO yriiad. KokcoBanue
KaMEHHOTO YIJisl, BayKHEHIINe TPOAYKThI 3TOT0 Mpoliecca: KOKC, KAMEHHOYTOJIbHas CMOJIa,
HajzcMoJbHas Bojia. CoeluHEeHus, BbIJENsieMble U3 KAMEHHOYI0JIbHOM cMouIbl. [IpoayKThl,
MOJTy4aeMbl€ U3 HAJCMOJIbHON BOJIbI. DKOJIOTHYECKUE aCIIEKTHI JOOBIYH, TepepabOTKH 1
MCIO0JIb30BAHUS TOPIOYHUX UCKOTTAEMBbIX.

JdeMoHcTpanuu

Komnekuus «IIpupoHbIe HCTOYHUKH YTIIEBOIOPOIOBY.

O6pazoBanue He(PTIHON MJICHKH HA IOBEPXHOCTU BO/IBI.

JlaGopaTopHble ONBITHI

Onpenenenre HATUYUS HEMPEIEIbHBIX YIIIEBOIOPOIOB B OEH3UHE U KEPOCUHE.

PactBopuMOCTh paznuyHbIX HehTEnpOIyKTOB (OEH3MHA, KEPOCHHA, AU3EIBHOTO TOILINBA,

Ba3enHa, mapaduHa) Ipyr B apyre.

1.7. I'mapokcHIIbHBIE COCTUHEHUS

Cmpoenue u knaccugpuxkayusa cnupmos. Kiaccugpuxayusa cnupmos no muny yenee000pooH020
paaukana, Yuciay THIPOKCUIIBHBIX TPYII U THUIy aTOMa yIriiepoja, CBA3aHHOTO C TMAPOKCUIBHON
TPYIION. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE THIAPOKCUIILHOU IpyIIbl. BiausHue ctpoeHus
CIUPTOB Ha MX (PU3UYECKUE CBOMCTBA. MEXMOJIEKYIsipHasi BOJOPOAHAS CBsA3b. [ OMOJIOTHUECKU psizT
MpeiebHBIX OJJTHOATOMHBIX CIIUPTOB. Mi30Mepus 1 HOMEHKIIaTypa allKaHOoJIOB, UX 00mas popmyia.
XHMHYeCKHe CBOIiCTBA aJIKaHOJI0B. PeakiinoHHast ciocoOOHOCTD MpeIeIbHBIX OJHOATOMHBIX
cnupToB. Peakuuu, noATBep K Iarolie KUCIOTHBIE CBOMCTBA CIUPTOB. Peaknuu 3amenienus
TUAPOKCUIIBHOM rpynmbl. MexXMoJeKysipHast IeruapaTaius ClIupTOB, YCIOBUS 00pa30BaHUs
pocThiX 3pupoB. CoxHbIE IPUPHI HEOPraHUUECKUX U OPraHUYECKUX KUCIOT, PEaKINH
stepudukanuu. OKUCIEHUE U OKUCIUTEIHLHOE JeTUAPUPOBAHNE CITUPTOB.

Cnoco0sbl mostydeHust CIMPTOB. [ MApoIN3 ranoreHajJkaHoB. [ 'uaparamus alkeHoB, YCIOBUS €€
npoBeieHus. BocctaHoBieHne KapOOHMWIBHBIX COSTUHEHUH.

OT1aesbHBIE PEICTABUTENH AJIKAHOJI0B. MeTaHOJI, €ro MPOMBIIUIEHHOE MOJYyYeHHE U IPUMEHEHHE
B MIPOMBIILIEHHOCTH. bronornyeckoe aeiicteue MetaHosna. Crernuduieckue crocoobl MoIydeHUs
3TUJIOBOTrO cupTa. GU3HOJOTNYECKOE AEHCTBUE ITAaHOJIA.

MHoroaromuble cnMpThL. M30Mepus 1 HOMEHKIIaTypa MPEeACTABUTENEH ABYX- U TPEXaTOMHBIX
ciupToB. OCOOEHHOCTH XUMHUECKUX CBOMCTB MHOTOATOMHBIX CIIMPTOB, X KAUECTBEHHOE
oOHapyxeHue. OTneNnbHbIe TPEICTaBUTENN: STUIICHTIIUKOJIb, [NINLEPUH, CIIOCOOBI UX MOTy4EHUs,
IIPaKTUYECKOE TPUMEHEHNE.

®eHoJ1. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTpOoeHUE QeHosa. B3aumHoe BIusHUE apoMaTUYECKOT0
KOJIbLIa ¥ THIPOKCUIIBHOM IpyIbl. XUMHUYECKHE CBOMCTBA (heHOa KaK (PYHKIMS €ro XUMHUYECKOTO
cTpoeHus. bpomupoBanue geHosa (kauecTBeHHas peakiiysi), HITpOBaHUe (MMKPUHOBAsI KUCIIOTa, e
cBoiicTBa u npuMeHenue). [Ipumenenue denomna.llonydenne dpeHona B MpOMBIIIIEHHOCTH.
JdeMoHcTpanuu

Mojienu MOJIeKyJl CHUPTOB U (PEHOJIOB.

PacTBOpHMOCTB B BOJIE aJIKaHOJIOB, ATUJICHIVIMKOJIA, IIIMLIEPUHA, (eHoa.

IIpakTHYeckHne 3aHATHA

N3y4eHne pacTBOPUMOCTH CIIUPTOB B BOJIE.



OxucieHye ClupToB Pa3IMuHOTO CTPOEHUS XPOMOBOM CMECHIO.

[Tomyuenue audTHIIOBOTO ddupa. [lomydeHne riaumepara MeIu.

1.8. Anbaeruapl U KETOHBI

T'omosiornueckue psijibl aabAerH10B U KeTOHOB. [[oHATHE 0 KAPOOHUIBHBIX COCIMHCHHMSIX.
DIEeKTPOHHOE CTPOEHUE KapOOHWIbHOMU Tpymnibl. 3oMepust 1 HOMEHKIIaTypa ajdbJIeTruI0B U KETOHOB.
duznyeckue CBOMCTBa KApOOHUIIBHBIX COEIMHEHUH.

XHUMHYECKHE CBOICTBA aJIbeTHI0B M KETOHOB. PeakiimonHas criocoOHOCTh KapOOHMIBHBIX
COCIMHEHUH. Peakiinu OKUCIIeHUs allbJIErUI0B, KAUeCTBEHHBIC PEAKIIMK Ha alIbJICTUAHYIO TPYIIITY.
Peakmuu noymmkoHaeHcanuu: oopazoBanue GPeHoI0(GopPMaTbICTUTHBIX CMOJ.

IIpuMeHeHne U MoJTydeHHe KAPOOHUIBbHBIX coequHeHH . [[prMeHeHne anpIeru0B 1 KETOHOB B
OBITY U IPOMBIIIJICHHOCTH. AJIBJACTUIBI U KETOHBI B IpUpoe (3dupHBIE Maciia, PepOMOHBI).
[Tony4yenue kKapOOHMIIBHBIX COCTMHEHHI OKUCIIEHUEM CIIUPTOB, TUpATAIIMEH aIKHHOB, OKUCIICHHEM
yTI1eBO10pO10B. OTAETbHBIE TPEICTABUTENN aTbJACTUIOB U KETOHOB, CHIEIU(UUECKHUE CTIOCOOBI UX
ITOJTy4EHUS U CBOMCTBA.

JdeMoHcTpauuu

[ITapocTepkHEBBIE U 0OBEMHBIE MOACIIA MOJIEKYJ abJCTUIOB U KETOHOB.

[TonyueHue yKCyCHOTO aJIbJIer/ia, OKUCICHHE 3TaHOJIa XPOMOBOM CMECHIO.

KadecTtBeHHbIC peakiyy Ha allbICTUAHYIO TPYITITY.

JlaGopaTopHble ONBITHI

OKucieHre 3TaHoJIa B 3TaHAJIb PACKAJICHHON METHOM MTPOBOJIOKOM.

IIpakTHyeckue 3aHATHS

N3yuenne BOCCTaHOBUTEIBLHBIX CBOMCTB alIbJIETHIOB: PEAKIIUS «CEPEOPSHOTO 3epKajay,
BoccTaHoBNeHue ruapokcuaa meau (II).

1.9. Kap6oHOBBIE KHCIIOTHI U WX MPOU3BO/IHBIE

TI'omosiornyeckunii psii mpeaeJbHbIX OITHOOCHOBHBIX KAPOOHOBBIX KUCJIOT. [ToHsTHE O
KapOOHOBBIX KUCJIOTaX U UX Kiaccupukanus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCUIIbHOM rpynmbl. ['oMoorndeckuil ps npeAeabHbIX OTHOOCHOBHBIX KApOOHOBBIX KUCIIOT, UX
HOMEHKJIaTypa U u3omepus. MexMoIeKymsipHble BOJOPOIHBIE CBSI3U KapOOKCUIIBHBIX IPYIII, UX
BIIUSIHUE Ha (PU3UUECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XuMHuYecKHe CBOMCTBAa KAPOOHOBBIX KMCJIOT. Peakiiny, WUTIOCTPUPYIOIIUME KUCIOTHBIE CBOMCTBA U
UX CpaBHEHHUE CO CBOICTBaMM HeopraHUuuecKux KucioT. OOpa3oBaHue (PyHKIIMOHAIBHBIX
MIPOU3BOJIHBIX KapOOHOBBIX KHCIOT. Peakuiuu sTepudukanuu.

Crnioco0blI mostydeHusi KapooHOBBIX KUCJIO0T. OT/Ae/IbHbIE MPEACTABUTEU U UX 3HaYeHue. O0mue
CHOCOObI OJTYYCHHSI: OKUCIIEHUE aJIKaHOB, AJIKCHOB, IIEPBUYHBIX CIIUPTOB, allbAETUI0B. BaxkHeline
MIPeICTaBUTENN KapOOHOBBIX KUCIIOT, UX OUOJIOrHYECcKasi pojib, CelHpUUecKre CoCOObl OTydeHHUS,
CBOICTBA U NPUMEHEHNUE MYPAaBbUHOM, YKCYCHOM,TAJIbMUTUHOBOM U CTEAPUHOBOM; aKpUIIOBOM U
METaKpHJIOBOM; OJICMHOBOM, JIMHOJICBOH M JIMHOJICHOBOM; I1aBEJICBOM; OCH30MHON KHCIIOT.

Caoxublie 3¢upsbl. CTpoeHHe U HOMEHKIIATYpa CIO0KHBIX 3HPOB, MEKKIIACCOBAsT H30MEPUS C
KapOOHOBBIMU KHcIOTaMU. CIIOCOOBI MOJTydeHus CIOKHBIX 3¢pupoB. OOpaTUMOCTh peakluu
sTepudukanuu U HakTophl, BIUAIONINE HA cMelleHre paBHOBecHs. OOpa3oBaHHE CIOKHBIX
nonudupos. [ommstunentepedranar. JlaBcan kak npeacTaBUTENb CHHTETUYECKUX BOJIOKOH.
XUMUYECKUE CBOMCTBA U MPUMEHEHHUE CIIOKHBIX A(PUPOB.

Kupsbl. XKupsl kak crnoxabie 23¢upsl raurepruHa. KapOoHOBBIE KUCIOTHI, BXOSIINE B COCTAB KHUPOB.
3aBUCUMOCTh KOHCUCTEHIIMH JKUPOB OT UX COCTaBa. XUMHYECKUE CBOMCTBA AKUPOB: TUIPOIIU3,
OMBUICHHE, TUIpUpoBaHue. buonorudeckas poib )KUPOB, UX UCIIOJIB30BaHUE B OBITY U
MIPOMBILIJIEHHOCTH.

Coun kap0oHOBBIX KHCJI0T. Mbina. CiocoObl MONTyueHus CoJiel: B3auMOIeCTBIE KapOOHOBBIX
KHCJIOT C METallIaMH, OCHOBHBIMH OKCHIaMH, OCHOBAHHUSIMH, COJISIMU; IIEJIOYHOU TUAPOITU3 CIOKHBIX
3¢upoB. XMMUYECKHE CBOMCTBA COJIEH KapOOHOBBIX KUCIOT: THAPOIIU3, PEAKIIMH HOHHOTO 0OMEHa.
Mpuia, cyliHOCTh MOOLIEro AeicTBHsI. OTHOILIEHUE MbLIA K )K€CTKOU BoJie. CUHTETUYECKHUE MOIOIIIHE
cpenctBa — CMC (meTepreHTsl), X MPEeUMYIIeCcTBa U HEOCTATKH.

JdeMoHcTpanuu

3HaKOMCTBO ¢ (PU3NYECKUMU CBOWCTBAMHU BaKHEHIITUX KAPOOHOBBIX KUCIIOT.



OTHolIEHNE pa3IMYHbIX KAPOOHOBBIX KUCIIOT K BOJIE.

CpaBuenue pH BOJHBIX paCTBOPOB YKCYCHOM M COJISTHOM KUCIOT OJMHAKOBOW MOJISIPHOCTH.
[Toyuenue NpUATHO MAXHYIIETO CIOXKHOTO Pupa.

OTHOIIEHUE CIIMBOYHOTO, MOJICOJTHEUHOTO, MAIIIMHHOTO Macell U MaprapuHa K OpoMHOM Bojie U
pacTBOpy NepMaHraHaTa Kajusl.

JlabopaTopHbIe ONBITHI

B3aumoeiicTBrue pacTBOpa YKCYCHOM KUCIOTHI C MarHUEM, OKCUIOM IIMHKA, TUIPOKCUIOM XKeje3a
(IIT), pactBopoM KapOoHaTa KaJlus U cTeapaTa Kajusl.

O3nakomiieHHE ¢ 00pa3aMu CI0KHBIX 3(UPOB.

OTHOIIEHUE CIIOKHBIX A3PUPOB K BOJEC U OPraHUUECKUM BEIICCTBAM.

BriBeieHne JKUPHOTO MATHA C TTIOMOIIBIO CIIOXKHOTO dPHpa.

PactBopuMOCTB KHUPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEIISAX.

CpaBHEHHE MOIOIINX CBOUCTB X03sicTBEHHOTO MblJIa 1 CMC B KecTKO# BoJIE.

IIpakTHYeckne 3aHATHS

PactBopuMOCTh pa3nudHbIX KapOOHOBBIX KUCIIOT B BOJIE. B3anmoielicTBre yKCycHOM

KHUCIIOTHI ¢ MeTauiaMu. [lonydyenne n30aMuaoBoro agpupa yKCyCHOM KUCIOTHI.

CpaBHEHHE CTETICHH HEHACBIIIIEHHOCTH TBEPIOTO U KHUIKOTO KUPOB. OMBIJICHUE )KHUPA.

[Tonyuenue mMblia U U3y4€HHE €r0 CBOICTB: MEHOOOPAa30BaHUs, peakuii HOHHOTO 0OMeHa,
TUAPOJIN3a, BBIJCICHUS CBOOOIHBIX JKUPHBIX KUCIIOT.

1.10. YrneBomsl

IMousitue 06 yriaesogax. Knaccudukarus yrineBonoB. MoHO-, - U TOJTMCaxapuabl, IPEACTaBUTEN
Ka)XJIOW TPYIIBI YTIIEBOI0B. bronorudeckas poJib yrieBOJI0B, X 3HAUEHUE B KU3HH YEJIOBEKA U
oOmiecTBa.

Monocaxapuabl. CTpoeHHe U ONITHYECcKas H30Mepusi MOHOcaxapuaoB. Vx kinaccuukanys no yuciy
aTOMOB YIJIepoJa U Mpupoie KapOoHMWIbHOU Tpyniibl. Dopmyner umiepa u Xeyopca ais
n300pakeHUsT MOJIEKYJ I MOHOcaxapua0B. OTHeCeHne MOHOcaxapuoB k D- u L-psaay. ['moko3a,
CTpOEHHE €€ MOJIEKYJIbI M (PU3nUecKre CBOMCTBA. XMMHUYECKHUE CBOMCTBA TIIOKO3bI: peaKIIUU MO
aNbJACTUIHOM TpyIIIe («CepeOpsHOTO 3epKaiay, OKUCICHUE a30THOW KUCIIOTOM, THIPUPOBAHHE).
Peakiuu ri1r0k0361 KaK MHOTOQTOMHOTO CITUPTA: B3aMMOICUCTBHUE TIFOKO3bI ¢ TUApokcuaoM Meau (11)
[IpY KOMHATHOM TeMIiepatype u HarpeBaHuu. Pa3nuunbie TUnbl OpoxeHus (CIIUPTOBOE,
MoJI0YHOKHCI0¢€). [moko3a B mpupoie. buonorudeckas posib M mpuMeHEHHE ITI0K03bl. PPyKTO3a KakK
n3oMep roKo3bl. CpaBHEHUE CTPOCHUS MOJIEKYIIBl U XUMUYECKUX CBOMCTB TIIIOKO3BI U (PPYKTO3BI.
®pykTo3a B IpUpo/ie U ee brosorudeckas poiib. [lentossl. Pubo3a u ae3okcupudosa kak
MIPeICTaBUTENHN ajlbA0neHT03. CTpoeHHnEe MOJIEKYII.

HMucaxapuapl. Ctpoenue nucaxapuaoB. CTpoeHHE U XUMUYECKHE CBOMCTBA caxapo3bl.
Texnonornueckrue OCHOBBI IPOU3BOJICTBA caxapo3bl. JIJakTo3a U MallbT03a KaKk M30MEephl Caxapo3bl.
Mommcaxapuapl. O61iee cTpoeHue noiucaxapuaoB. CTpoeHHe MOJIEKYIbI Kpaxmana. Puznyeckue
CBOJICTBa Kpaxmalia, ero HaXoKJeHHe B MPUPOJE U OuoIoruueckas poib. [ mukoreH. XuMuyeckue
cBoiicTBa kpaxmaina. CTpoeHue 3JIeMEHTapHOTO 3BEHa IIeJUTI0NI03bl. BinsHue cTpoeHus MOIMMEepHOM
1enyu Ha (pU3nYecKre U XMMHYECKHE CBOMCTBA 1eJUTI0NIO3b!. [ MaApou3 1emoa03sl, 00pa3oBaHue
CIIOXHBIX 3()UPOB C HEOPraHMUECKUMHU U OpraHndecKUMH KucioTamu. [ToHsTHEe 006 HCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IIIeJIKe, BUCKo3e. HaxoxaeHue B mpupoae U OUoIoruueckas pojb HeJUTF0I03bI.
CpaBHEHME CBOICTB Kpaxmalla U LEeJITI0JI03BbI.

JdeMoHcTpanuu

OO0pa3ibl YreBoJ0B U U3/ICIHIA U3 HUX.

O3zHakomIieHHe ¢ (PU3MYECKUMU CBOMCTBAMH Kpaxmalia U IeJUTFOJIO036I.

Habyxanue 1emiono3sl 1 KpaxMaia B BOJIE.

Komnnekuust BOTOKOH.

JlabopaTopHbIe ONBITHI

OszHakomIieHHE ¢ (PU3HMUECKUMU CBOMCTBaMHU TJTFOKO3BI (alITeUHasl YITAKOBKa, TAOJIETKH).
3HAKOMCTBO ¢ 00pa3amMu MOJIUCAXAPUIOB.

OO6Hapy)eHue Kpaxmania ¢ TOMOIIBI0 KaYeCTBEHHOW PeakIiy B MeJie, xyiede, Horypre, MaprapuHe,
MaKapOHHBIX U3/ENUSIX, Kpynax.



IIpakTHYeckne 3aHATHS

Peaknust «cepeOpsiHOTO 3epKajay TIOKO03bl. B3anMoaeicTBre rimroko3bl ¢ ruapokcuaoM meau (11) mpu
Pa3IMYHBIX TEMIIepaTypax.

[elicTBue 1i0J1a Ha KpaxMall.

1.11. AMMHBI, aMUHOKHUCJIOTBI, OCIKH

Kunaccnpuxanus n usomepusi amuuoB. [lousitue 06 amunax. [lepBuunbie, BTOpUUHbBIC U TPETUYHBIC
amuHbl. Kinaccudukaiyss aMrHOB IO TUITY YIJIEBOJAOPOJIHOTO pajuKalia U YUCITy aMUHOTPYIIN B
Mosiekyie. ['oMoorumueckue psiibl MpeAebHbIX ATM()aTHICCKIX U aPOMATHICCKUX aMUHOB,
M30MepHUsi U HOMEHKJIATypa.

XuMH4YecKue CBOMCTBA AaMMHOB. AMUHBI KaK OPraHMYE€CKUE OCHOBAHMS, X CPABHEHHUE C aMMHUAKOM
U IPYTUMHU HEOPraHWYECKUMH OCHOBaHUSIMH. CpaBHEHHE XUMUYECKUX CBOMCTB anu(paTHuueCcKux 1
apoMmaTtudeckux aMruHOB. OOpazoBaHne aMHUI0B. AHUIUHOBBIE KpacuTeu. [IoHATHE O CHHTETHYECKUX
BoJIoOKHaX. [lommaMuel U moIMaMuHbIe CHHTETUYECKHUE BOJIOKHA.

IIpumenenne u noayyenue amuHoB. [lonydenne amunoB. Padotsl H. H. 3ununa.

AMUHOKMCIOTHI. [ToHsATHE 00 aMMHOKHCIIOTAX, UX KiIaccuUKaIs U cTpoeHue. Onrtuyeckas
HU30MEpHUA O-aMUHOKHCIOT. HOMEHKIaTypa aMUHOKHUCIOT. JIBOMCTBEHHOCTh KHCIIOTHO-OCHOBHBIX
CBOMCTB aMHMHOKHUCJIOT U €€ MIPUUYMHBI. bunossipasie HOHBL. Peakunu koHaeHcanuu. [lentruanas cBs3b.
CuHTeTHYECKHE BOJIOKHA: KarpoH, sHaHT. Kinaccudukanus BonokoH. [TonydeHne aMUHOKHUCIIOT, UX
MIPUMEHEHHE U OnoJioTraecKast yHKITHS.

Beaku. benku kak npupoaubie moauMepsl. [lepBudaHas, BropudHas, TPETUYHAS U Y€TBEPTUUHAS
CTPYKTYpHI OenkoB. PubpusUIsipHbIE U TI00YIsIpHbIE OeTKU. XUMUYECKHE CBOMCTBA OEIKOB: TOPEHHUE,
JeHaTypalus, THIPOJIN3, KaUeCTBEHHbIE (LIBETHbIE) peakiuu. buonornyeckue pyHKuu 6€IKOB, UX
3HaueHne. benku kak kommnoHeHT numu. [Ipodaema 6eTKOBOTO TOI0JaHUS U TTyTH €€ PEIICHHUS.
JdemoHcTpauuu

PacTBopenue u ocaxaeHne 6eIKoB.

JlaGopaTopHble ONBITHI

N3roToBnenue mapocTep>KHEBBIX U 00bEMHBIX MOJIEEH N30MEPHBIX AMHHOB.

PacTBopenue 6enkoB B BOJE U UX KOATrYJIALIUS.

Ob6napyxeHue O6erka B KypuHOM SIHIE U MOJIOKE.

IIpakTHyeckue 3aHATHS

Henarypanus 6enka. L[BeTHbIe peakiuu 6€IKOB.

1.12. AzoTcoaeprKaiine reTepoOUKINYECKUE COCAMHEHHUS.

HyxnenHnoBbie KHCIOTHI

HyxkJienHoBbIe KHCJIOTHI. HykenHOBBIE KHCIIOTHI KaK MPUPOIHbIE noaumepsl. Hykneorunasl, nx
ctpoenue, npuMepbl. AT® n AJI®, ux B3auMonpeBpaiieHue U poJib 3TOro Mpoiecca B MPUpOIE.
[Monstue JIHK u PHK. Crpoenue JIHK, ee nepsuunas u BTopuunas ctpykrypa. Paboter @. Kpuka u
J1. Yorcona. KommiemeHTapHOCTh a30THCTHIX ocHOBaHui. Perumkarus JIHK. Ocobennoctr
ctpoenusi PHK. Tunbsl PHK u ux 6uonoruueckue ¢pyukuun. [ToHsTHE O TPOMYHOM KOJie (KOJIOHE).
buocunTes 6enka B xUBOM KieTke. | 'eHHas nHxeHepust U OMoTexHoJorus. TpaHcreHHbIe (hOPMBI
pacTeHui U KUBOTHBIX.

JdeMoHcTpanum.

Mogens monekyinsl JIHK, nemoHcTpamus npuHIMIIA KOMIUIEMEHTAPHOCTH a30TUCTHIX OCHOBAHUH.
OO0pa3ibl TPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (JOPM PACTEHUHN U KUBOTHBIX.

JlexapcTBa U mpemnapaTsl, H3rOTOBJICHHBIE METOIaMU T€HHOM HHXEHEPUU U OMOTEXHOJIOTHH.

1.13. buonoruuecku akTUBHBIE COEINHEHUS

®epmenTsl. [ToHsTHe 0 hepMeHTax Kak 0 OMOJOTHYECKHUX KaTalnu3aropax 0eIKOBON MPUPO/IBL.
Oco0eHHOCTH CTPOEHHS M CBOMCTB B CPABHEHUH C HEOPraHMYECKUMH KaTallu3aTopaMHu.
Knaccuduxkarus pepmenToB. OCOOEHHOCTH CTPOSHHS U CBOUCTB ()EPMEHTOB: CENIEKTUBHOCTH U

3¢ hEKTUBHOCTh. 3aBUCHMOCTH aKTUBHOCTH (DEPMEHTOB OT TemrepaTypsl U pH cpenbl. 3HaueHue
(hepMEeHTOB B OMOJIOTUH U IPUMEHEHHE B TIPOMBIIIUICHHOCTH.

Burtamunsl. [lonarue o Buramunax. Ux kinaccudukanus u obo3znauenue. Hopma norpebiaenHust
BUTaMUHOB. BosopactBopuMele (Ha mpumMepe ButaMuHoB C, rpynmsl B u P) u xupopactBopumele (Ha



npumepe ButaMuHOB A, D u E). ABUTaMHMHO3bI, TUIIEPBUTAMUHO3b] U TUIIOBUTAMUHO3bI, UX
npo(UITaKTHKA.

T'opmonsl. IToHsTHE 0 TOPMOHAX KaK OMOJIOTUYECKA AaKTUBHBIX BEIIECTBAX, BBITOJIHSIOMINX
SHJIOKPUHHYIO PETYJISIHIO )KU3HEACATEIbHOCTH OpraHiu3MoB. Kitaccudukaius ropMOHOB: CTEPOUIBI,
MIPOU3BOIHBIE aMHUHOKHUCIIOT, TIOJMIIENITHIHBIE ¥ OETKOBBIE TOPMOHBIL. OTAEIbHbIC IPEICTABUTEIH:
ACTPAJMOJ, TECTOCTEPOH, HHCYJIMH, aJJpEHAIMH.

JlekapcrBa. [loHsTHE 0 JIeKapcTBaX KaK XUMUOTEpaneBTUYECKUX npenaparax. Kparkue
HCTOPUYECKHUE CBE/ICHUSI O BOSHUKHOBEHUU U PA3BUTHHM XUMHUOTEpauu. [ pynsl JekapcTB:
cynbhaMupl (CTpenToun), aHTHOMOTHKY (IEHUIIMILINH), aHTUITUPETUKH (aCTIMPUH), aHAIBI'€TUKU
(ananpru). MexaHu3M JeMCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX IIPENAapaToB, CTPOCHUE MOJIEKYII,
MIPOTHO3UPOBAHNUE CBOMCTB HA OCHOBE aHAJIN3a XMMUYECKOTO CTPOCHUs. AHTUOUOTUKH, UX
KJIacCHU(UKAIUs IO CTPOEHUIO, TUILY U CIIEKTPY JeHCTBUs. besonacHble criocoObl MpuMEHEeHMs,
JIeKapCTBEHHbIE (POPMBI.

JdeMoHcTpanuu

CpaBnenue ckopoctu paznoxkenust H2O2 noxa nefictBueM GpepMeHTa KaTaias3sl

OO0pa31bl BUTAMUHHBIX [IPENapaToB.

Nnnroctpamnuu ¢poTtorpaduit ®KUBOTHBIX C Pa3IMYHBIMU (HOPMAMU aBUTAMHUHO30B.

[Tnaxat ¢ n300pakeHueM CTPYKTYPHBIX (POPMYIT 3CTpanoia, TECTOCTEPOHA, aJpEeHaINHA.
JlaGopaTopHble ONBITHI

OO6HapyxeHue aciupuHa B TOTOBOH JIeKapCTBEHHOU (popme.

IIpakTuyeckue 3aHATHS

Oo6HapyxeHue BUTaMiHa A B 1o/icoiHedHOM Maciie. OOHapyxeHrue ButamMuHa C B SI0JI0UHOM COKe.
Onpenenenve ButaMuHa D B ppIObeM KHpe WM KypUHOM KEJTKE.

JlelicTBre aMUIIO3bI CIIFOHBI Ha KpaxMall. [lelicTBue kaTana3bl Ha MEPOKCU BOAOPOIA.

AHanu3 J1eKapCTBEHHBIX MPENApaTOB, TPOU3BOJHBIX CATUIIMIOBON KHCIIOTHI.

2. O0mas 1 HeopraHuyecKass XUMUS

2.1. XuMus — Hayka 0 BEIIECTBaX

Cocras BemecTBa. XuMudeckue 3jeMeHTbl. COcoObI CYIIECTBOBAHNS XUMHUUECKUX 3JIEMEHTOB:
aTOMBI, ITPOCTHIE U CIIOXKHBIE BEIleCTBAa. BeniecTBa NOCTOSHHOIO U MIEPEMEHHOTO COCTaBa. 3aKOH
MIOCTOSIHCTBA COCTaBa BellecTB. BelrecTBa MOJIEKYISPHOTO U HEMOJIEKYISIPHOTO cTpoeHusi. CrocoObl
0TOOpaXEHUS MOJIEKYJ: MOJICKYJISIPHBIE U CTPYKTYpPHBIE (POPMYIIBI; IIapOCTEPKHEBBIE M MACIITAOHbIE
npoctpancTBeHHble (Ctioapra—bpurieba)moaenu MoJIeKy.

HN3mepenue BemecTBa. Macca aTOMOB U MOJIEKYJ. ATOMHAasi eAMHUIA Macchl. OTHOCUTEIbHBIE
aTOMHAas U MOJIEKYJsipHas Macchl. KomuecTBo BenecTBa U €MHULBI €10 U3MEPEHUS: MOJIb, MMOJIb,
KMoJIb. Hucsio ABorajzipo. MoJisipHast macca.

ArperaTHble COCTOSIHUS BelecTBa. TBepaoe (KpucTauinueckoe u aMoppHoe), JKUIKOE U
ra3oo0pa3Hoe arperatHble COCTOSIHUS BellecTBa. 3aKOH ABOTAJIpO U €ro cieAcTBUsL. MoJIapHbIT
00BeM BelIecTB B ra3000pa3HoM cocTosiHUM. OObeTMHEHHBIN Ta30BbIA 3aKOH U YpaBHEHUE
MenneneeBa—Kianeiipona.

CMmecu BemecTB. Paznuunsa Mex a1y cMECIMH U XUMHUYECKUMU COeTMHEHUsIMU. MaccoBas u o0bemMHast
JIOJIU KOMIIOHEHTOB CMECH.

JdeMoHcTpanuu

OnbIThI, HIUTFOCTPUPYIOIINE 3aKOH COXPAaHEHHS MACCHI BEILIECTB.

HaGop Moneneit aToMOB ¥ MOJIEKYJI.

HekoTopsie BemecTBa KOJIM4ECTBOM B | MOJIB.

Mojens MoJsIpHOTO 00BeMa ra30B.

IIpakTHYecKkHne 3aHATHA

N3roTtoBnenne Moenel MOJIEKyYJl HEKOTOPBIX OPraHUYECKUX U HEOPraHUUYECKUX BEILECTB.
OuucTka BemecTs pUIBTPOBAHNUEM U AUCTHILISAIMEH.

2.2. CtpoeHnue aToma

ATOM — cJ10kHast yacTHA. [loka3aTesbCcTBa CI0KHOCTH CTPOEHUSI aTOMa: KaTOJHbIE



Y PEHTT€HOBCKHE JIyuH, POoTOd(hPEKT, painoaKTUBHOCTD, deKTpou3. [InanerapHas Mosens atoma 3.
Peszepdopna. Ctpoenue aroma o H. bopy. CoBpemeHHbBIE peCTaBICHUS O CTPOSHUH aToMa.
KopryckyssipHO-BOIHOBOM yajln3M 4acTUL] MUKPOMUPA.

Cocras atoMHoro sapa. HykinoHsl: IpoTOHBI U HEUTPOHBL. V30TONBI ¥ HYKJIHU/IBL. Y CTOMYNUBOCTD
sanep.

DJIeKTPOHHAs 000/104Ka aTOMOB. [loHsATHE 00 AMEKTPOHHON OPOUTAIIN U AIEKTPOHHOM OO0JIaKe.
KBanToBbI€ uncia: riaBHoe, opouTaibHoOe (I0O0YHOE), MAarHUTHOE U cIMHOBOE. Pacnipenenenue
AIIEKTPOHOB IO SHEPTETUYECKUM YPOBHSM, TIOAYPOBHAM U OPOUTAIISIM B COOTBETCTBHH C TIPUHITUIIOM
HauMeHblIel sHeprun, npuHuunoM Iaynu u npasuwiom I'yHaa. DneKTpoHHbIE KOHPUTYpallud aTOMOB
XMUMMYECKUX JIEMEHTOB. BajleHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB. DJIEKTPOHHAs
KJIacc(PUKaIKsI XUMUYECKIX 3JIEMEHTOB: s-, P-, -, f-31eMeHThI.

JdeMoHcTpanuu

doTtorddexr.

Monenu opOuTanei pazanuHol GopMmBl.

2.3. Ilepnoanueckuii 3akoH u [lepuoauueckas cucremaxumuueckux ainemenToB [l. . Menneneesa
OTKpbITHE IEPHOANYECKOT0 3aK0HA. [[peanoceliky: HakoIuIeHne (PaKTOJIOTMUECKOTO MaTepuaa,
pabotsl mpenmectseHHUKOB (M. B. JleOepeitnepa, A. O. llankyptya, [Ix. A. Heronenaca, JI. 1O.
Meiiepa), cbe3n xumukoB B Kapicpyn, nuunoctrabsle kauectBa . YI. MenneneeBa. Otkpoitue . U.
MenneneeBbim [lepronueckoro 3aKoHa.

Iepuoauveckuii 3akoH u crpoeHue aroma. M3otonsl. COBpeMEHHOE MOHATHE XUMHYECKOTO
aneMeHTa. 3akoHoMepHOCTH ['. Mo3nu. CoBpemenHast popmynupoBka [lepronndeckoro 3aKoHa.
[Tepuonnueckas cucrteMa u ctpoeHre atoma. DU3ndecKknii CMBICH MOPAIKOBOTO HOMEPA 3JIEMEHTOB,
HOMEPOB TpyIisl U nepuoja. [lepruoandeckoe n3MeHeHNE CBOWCTB AJIEMEHTOB: pajiiyca aToMa;
SHEPTrUM MOHU3ALUH; JIEKTPOOTPULATENBHOCTHU. [ [pHUnHBI N3MEHEHNS METAINTNYECKUX U
HEMETAJTTHYECKUX CBOICTB 3JIEMEHTOB B IPYIIax U MEepHOJIaX, B TOM YUCIE OOJIBIINUX U
cBepxOonpmmx. 3HaueHue [lepuoaunueckoro 3akona u [lepnoandeckoil CUCTEMbl XUMHUYECKUX
anemeHnToB JI. 1. MenzaeneeBa [ij1sl pa3BUTHS HAYKU U IOHUMAHHUS XMMUYECKOW KapTUHBI MUpA.
JdemoHcTpauuu

Paznuunbie BapuanThl Tabauie [leproaudeckoit cucteMbl XuMU4Yeckux dyeMenToB /1. 1.
Meunneneesa.

OO6pa31bl IPOCTHIX BELIECTB OKCHIOB M THAPOKCUAOB 31emenToB 11 nepuona.

JlaGopaTopHbIii ONILIT

CpaBHeHME CBOMCTB POCTHIX BEIIECTB, OKCUAOB M THAPOKCUAO0B AiemeHToB Il nepuona.

2.4. CTtpoeHue BellecTBa

IHonsiTHe 0 XMMHMYECKO ¢BA3U. TUIBI XUMUUYECKUX CBSI3€W: KOBAJICHTHAs!, HOHHAs, METAJUIMYECKas U
BOJIOPOJHASI.

KoBajienTHasi xuMnyeckas cBsi3b. /[Ba MexaHnu3ma o0Opa30BaHUsI STOU CBSI3U: OOMEHHBIN U
JOHOPHO-aKUENTOPHbIA. OCHOBHBIE MApaMETPhl 3TOIO TUIIA CBSI3U: JUIMHA, [IPOYHOCTD, YI'OJI CBSI3U WUJIN
BAJICHTHBIN yroJyl. OCHOBHbBIE CBOMCTBA KOBAJICHTHOM CBSA3U: HACBIILIEHHOCTD, OJAPU3YEMOCTh U
MPOYHOCTh. DNEKTPOOTPUIATENLHOCTD U KJIacCu(PUKAIIHS KOBAICHTHBIX CBS3€H MO STOMY MPU3HAKY:
MOJISIpHAs ¥ HETIOJISIpHAs! KOBAJIGHTHBIE CBSI3U. [10IsIpHOCTH CBSI3U M MOJSIPHOCTH MOJIeKYIbl. Crioco0
NepeKPBIBaHUS SJIEKTPOHHBIX OpOuTaneil u KiaaccuuKaiys KOBaJCHTHBIX CBSI3€H MO ATOMY
MPU3HAKY: G- U T-CBs3U. KpaTHOCTh KOBaJEHTHBIX CBsA3EH U KJIacCU(PUKALUSA UX TIO AITOMY MPU3HAKY:
OJIMHApHBIE, IBOMHBIE, TPOMHBIE, IOIYTOPHBIE. THUIIBI KPUCTAIUIMUECKUX PEIIETOK Y BEHIECTB C 3TUM
TUIIOM CBSI3U: @TOMHBIE M MOJIEKYJIIpHBIE. PU3NYECKUE CBOWCTBA BELIECTB C ATUMU
KPUCTAJUTMYECKUMU PEIIETKAMU.

HNonnas xumu4eckasi cBa3b. Kpalinuii ciydail KOBaJI€HTHOM MOJIAPHOM cBsI3U. MexaHu3M
o0pa3oBaHus MOHHOH cBsA3H. VIOHHBIE KPHCTAIITMUECKHE PEILIETKH M CBOMCTBA BEIIECTB C TAKUMHU
KpHUCTaJUIaMH.

Merta/uimyeckasi XuMU4Yeckas cB3b. OcoObIil THI XUMHUYECKON CBSI3H, CYLIECTBYIOIIUN B MeTaLIax
U crulaBax. Ee oTimuMst ¥ ¢X0JCTBO ¢ KOBAJIEHTHOW U MOHHOM cBs3sMU. CBOICTBA METANINYECKON
CBsA3U. MeTallmMuecKkne KpUCTAINIMYECKUE PEILIETKH U CBOMCTBA BEIIECTB C TAKMMH KpUCTaJIaMHU.



Bonopoanas xumuueckasi ¢Bsi3b. MexanusMm o0pa3oBaHus Takoi cBsi3u. Ee kmaccudukarus:
MEXMOJIEKYJISIpHAsl U BHYTPUMOJIEKY/ISIpPHAsL BOJIOPOIHBIE CBSI3U. MOJIEKYISpHbIE KPUCTAIUIMUECKHE
PELIETKH JUIsl 3TOTO TUIA CBsA3U. PU3NYECKUE CBOMCTBA BEIIECTB C BOJOPOJHOMN CBSA3bIO.
Buoniornyeckas posib BOJIOPOIHBIX CBA3€H B OpraHU3aIiy CTPYKTyp Onononumepos. Enxnnas npupona
XMUMMUECKUX CBSI3EH: HAJIMUME Pa3InYHbIX TUIIOB CBS3E€H B OJIHOM BEIIECTBE, IEPEXO]] OJHOTO THUIIA
CBSA3U B IPYTOU U T. II.

KommiexkcoodpasoBanme. [loHATHE O KOMIUIEKCHBIX cOeAMHEHUIX. KoopanHAaMOHHOE YnCiIo
KOMIUIeKcooOpa3oBaressi. BHyTpenHss u BHemHs s cepa koMmiuiekcoB. HoMeHKIIaTypa KOMILIEKCHBIX
coenuHeHun. X 3HaueHue.

JdeMoHcTpanuu

Monenu MOJeKy pa3IuyHON apXUTEKTYPBHI.

Moienu 13 BO3IyIIHBIX MIAPOB MTPOCTPAHCTBEHHOT'O PACIIONOKEHHS SP-, SP2-, SP3- THOPUIHBIX
opOuTaneil.

Monenu KpUCTaNIMYECKUX PEIIETOK PA3IMYHOIO THIIA.

Monenun monekyn JJHK u Genka.

2.5. Ilomumepsl

Heoprannueckue nmoaumepsl. [loimMepbl — npocThie BENIECTBA C aTOMHON KPUCTAJUIMYECKOU
PELIETKOMN: alJIOTPOIHbBIE BUIOM3MEHEHUS yriiepoJa (anmas, rpaduT, KapOuH, QyiiepeH,
B3aMMOCBSI3b THOpUIM3aLIUY OpOUTAJIE Y aTOMOB YIJIepo/ia C MPOCTPAHCTBEHHBIM CTPOEHHEM
AIJIOTPOTHBIX MOAU(UKAIIHIT); CEeH U TeJTYp LeToYeuyHoro ctpoeHus. Ilonrumepsl — ciaoxKHbIE
BEIECTBA C aTOMHON KPUCTAJUTMUECKON PEHIEeTKOM: KBapll, KpEMHE3eM (JIMOKCHIHBIE COECAMHEHUS
KpeMHUs), KOpYH] (OKCHUJI allFOMMHHS) U aJIFOMOCHIIMKATHI (TI0JIEBBIE IITATHI, CII0/1a, KAOJIHH).
Mumnepaisl 1 TopHble Topoisl. Cepa miactuueckas. MuHepaabHOE BOJIOKHO — acOecT. 3HaueHue
HEOPraHU4eCKUX MPUPOIHBIX OJMMEPOB B (POPMUPOBAHNUU OJHOM U3 FE0JIOTMUECKUX 0007I09eK
3emi — auTochepsl.

Opranunyeckne noumepbl. CriocoObl UX MOJyYEHHS: peaKMK NOJUMEPHU3aLMK U peaKkIiu
noJIMKoHAeHcanuu. CTPyKTypbl IOJMMEPOB: JIMHEHHBIE, PA3BETBICHHBIE U IIPOCTPAHCTBEHHBIC.
CTpykTypHpOBaHHE NOJIMMEPOB: ByJIKaHU3alMs KaydyKoB, JyOJeHHE OEIKOB, OTBEPXKICHUE
MOJINKOHICHCAIIMOHHBIX nosinmMepoB. Kiaccudukanus noaMepoB Mo pa3aIMyHbIM IPU3HAKAM.
JdemoHcTpauuu

Komrekuuu ninacrMace, Kay4yyKoB, BOJJOKOH, MUHEPAJIOB U TOPHBIX IMOPOJ.

MuHepanbHOE BOJIOKHO — acOecT — M U3Jeusl U3 HETo.

Mogemu monekyn 6enkos, JIHK, PHK.

JlaGopaTopHble ONBITHI

O3HakomiieHHE ¢ 00pa3LiaMK IjacTMace, BOJIOKOH, KaydyKOB, MUHEPAJIOB M TOPHBIX MOPOI.
IIpoBepka macTMace Ha 3JEKTPUYECKYI0 IPOBOAMMOCTD, TOPIOUECTh, OTHOIIEHUE K PACTBOpPaM
KHCJIOT, IIEJIOYEH U OKUCIIUTEIIEH.

CpaBHEHHUE CBOWCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX IJIACTMACC.

[lonyuenne HUTEN U3 KAaIIPOHOBOMW WJIM JIaBCAHOBOM CMOJIBL.

OOHapy>xeHHe XJIopa B NOJIMBUHUIXJIOPUJIE.

2.6. JluciepcHble CUCTEMBI

ITonsiTne o nucnepcHbIx cucremax. Knaccudukanus AUCnepcHbIX CUCTEM B 3aBUCUMOCTH

OT arperaTHOro0 COCTOSIHHSI TUCIIEPCUOHHO cpelibl U AUCHepcHOM (a3bl, a TaKkXkKe Mo pasMepy UxX
yactull. ['pyboaucrepcHble CUCTEMBI: SMYJIbCUU U CYCIIEH3UU. TOHKOUCIIEPCHBIE CUCTEMBI:
KOJUTOUIHBIE (30JIM U T€lIi) U UCTUHHBIE (MOJIEKYIIPHBIE, MOJIEKYJIIPHO-HOHHBIE U HOHHBIE). D dekT
Tunpansa. Koarynsamnus B KoJuIoUIHBIX pacTBOpax. CHHEpPE3NC B TeIlsX.

3HaYeHHMe JUCIEPCHBIX CHCTEM B KHBOW M HEKHUBOM NPHUPOJE U NPAKTHYECKOH KIU3HU
YeJIOBEKAa. OMYJIbCUH U CYCIIEH3UU B CTPOUTENBCTBE, MUILEBON U MEJUIIMHCKOW MPOMBIIUIEHHOCTH,
KOCMeTHKe. bruosiornueckue, MEIUIIMHCKUE U TEXHOJIOTMYECKHE 30J11. 3HAUE€HUE TeJI€il B OpraHu3aiumn
KUBOH MaTtepuu. buonornueckne, NUILEBbIE, MEAUIIMHCKUE, KOcMeTHYeCcKHe resi. CHHepe3uc Kak
(baxTop, onpeAeNIomni CPOK FOTHOCTH MPOIYKIIUN Ha OCHOBE refieil. CBepThIBaHUE KPOBH Kak
OMOJIOTUYECKUN CHHEPE3HC, €r0 3HAUYCHHE.

JdeMoHcTpanuu



Bupl tucnepcHbIX CUCTEM U UX XapaKTEepHbIE IPU3HAKU.

[TpoxoskieHue JTyda CBeTa 4epe3 KOJUIOMIHBIE U HICTHHHBIE pacTBOPHI (3hdexT Tunaans).
JlabopaTopHbIe ONBITHI.

[Tonyuenue 3MynbCUM PACTUTEIBLHOTO MAca.

[MTomyuenue 305 kpaxmana. [lomydeHue 3055 cepbl U3 THOCYIb(haTa HATPHSL.

2.7. XumMu4eckue peakuuu

Knaccugukanuss XMMHYECKIX peakuii B OpraHMuecKol U Heoprannieckoi xumuu. [lonstue o
XHMUYECKOH peakiuu. Peakium, naymnme 6e3 N3MEHEHNsT KA4YeCTBEHHOTO COCTAaBa BEIIECTB:

AJJIOTpONHM3ALMs U n3oMepu3anus. Peakiuu, nayye ¢ 13MEHEHHEM COCTaBa BEUIECTB: 110 YUCITY U
XapakTepy pearupyoumx 1 00pa3yromuxcs BemecTB (pa3iokeHusl, COeIMHEHUS, 3aMeILEeHus,
oOMeHa); IO I3MEHEHHUIO CTETICHEH OKUCIICHHSI SJIEMEHTOB (OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIE U
HEOKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINHN); IO TEIUIOBOMY dPPEKTy (9K30- U
SHI0TEPMHUUECKHUE); 10 (haze (TOMO- U TeTepOreHHbIE); 110 HalpaBIeHUIO (00paTuMbIe U
HeoOpaTHMBbIE); 110 UCTIOIb30BAHUIO KaTanu3aTopa (KaTaluTHUYECKUE U HEKaTAIUTUYECKHE); 10
MeXaHU3MY (paauKaibHble, MOJIEKYJIIpHbIE U HOHHBIE). TermioBoil 3(HeKkT XMMHUUECKUX peakLni.
Tepmoxumuueckue ypaBHeHHUs. CKOPOCTh XUMUYECKHUX peakiuid. [IoHsTHE 0 CKOpOCTH peakiuil.
CKOpOCTb TOMO- U T€TEPOTeHHON peakuu. DHEeprus akTuBauu. QakTopsbl, BIUSIOUINE HA CKOPOCTh
xuMmuueckoi peakuuu. [Ipuponaa pearupyromux Beuiects. Temneparypa (3akoH Bant—I odda).
KonuenTtpauus. Katanuzatops! u kaTanus: TOMO- U T€T€POT€HHbIHN, UX MeXaHU3Mbl. DEepPMEHTBHI, UX
CpPaBHEHHE C HEOPraHUYECKUMU KaTaJln3aTopaMH. 3aBUCUMOCTh CKOPOCTH PEaKIUil OT HIOBEPXHOCTH
CONPUKOCHOBEHHUSI pEarupyIoIInX BEIIECTB.

OO6paTUMOCTh XMMHUECKUX peakiuuil. Xumudeckoe papHoBecue. [loHATHE O XMMIUYECKOM PAaBHOBECHUH.
@daxTopsl, BIUSIOLINE Ha CMEIICHUE PABHOBECHUS: KOHIIEHTpaLUs, 1aBlieHUe, TeMIieparypa(IpuHLHUIT
Jle laTtense).

JdemoHcTpauuu

Mogenu Oyrana u n300yTaHa.

ITonyuenune kucnoponaa u3 NEpoKCHUa BOJOPOA U BOJBI; NErHApaTallAs dTaHOJIA.

Peakium, naymue ¢ oOpazoBaHueM ocasika, ra3a u BOJbl; CBONCTBA METAJIOB, OKUCIIEHUE ajbJerH/a B
KHCJIOTY U CIIUPTA B alIbACTU].

Peakuuu ropenus; peakunuy sHI0TEPMUYECKUE HA IPUMEPE PEAKLIUM PA3JI0KEHUS dTaHOJIa U
9K30TEpMHUYECKUE HA IPUMEpPe peakluil obeciBeunBaHre OPOMHOI BOABI M pacTBOpa epMaHraHaTa
KaJIUsl STHIICHOM.

Paznoxenne nepokcua KMcaopoja ¢ HOMOLIbI0 okcuaa Mapradua (IV), karanassl ceIporo Msca u
celporo kaprodens. BzaumoaelicTBre HuHKa pa3aMyHON NOBEPXHOCTHU (MIOPOLLIKA, MbUIN, FPAaHYI) C
KHCIIOTOM.

Mopnenb «KHIAILIETrO CIOs».

3aBUCUMOCTh CTEIICHH IEKTPOJIUTUYECKOM TUCCOLMALIUN YKCYCHON KHUCIIOTHI OT pa30aBlieHUs!.
JlaGopaTopHbie ONBITHI
ITosydyeHue KucCiopoaa pa3iokKeHUEM epoKCcHIa BOJOPOa U (MiIK) IepMaHraHata Kajius.

Peakiuu, naymue c o6pa3oBaHueM 0CaJIKa, Ta3a WIK BOJIBI U1l OPraHUYECKUX U HEOPraHUYECKHX
KHCIIOT.

2.8. PacTBOpHBI

ITonsTe o pacTBopax. PU3NKO-XMMHUUECKasl IPUPOIa PACTBOPEHMSI U PacTBOPOB. B3anumoneiicTeue
pacTBOpUTEIIS U paCTBOPEHHOTO BeriecTBa. PactBopumocTs BemecTB. CriocoObl BhIpayKeHHs
KOHIICHTpAllMU pacTBOPOB: MaccoBast JI0JIsl paCTBOPEHHOTO BellecTBa (MPOLIEHTHAS), MOJISIPHASL.

Teopus 3neKTPOIUTHYECKON Aucconranuyi. MexaHu3M AUCcCOLUalii BEIECTB C Pa3InYHbIMU
TUIIAMH XUMUYECKUX CBs3ei. Bkiiaa pycckuX ydeHbIX B pa3BUTHE MpEACTaBIEHUN 00
EKTPOJIUTHYECKON Jucconnanuu. OCHOBHBIE MOJIOKEHUS TEOPUU DIIEKTPOIUTHUECKON
mcconanuu. CTeneHb MEeKTPOIUTUIECKOI Tucconuanuu u pakTopsl ee 3aBUCUMOCTU. CHIIbHBIE U
CpeaHMe IEKTPoIUThl. Jucconnanus Boasl. Bonopoanslil nokasarens. Cpesla BOJAHBIX PaCTBOPOB
ANIEKTPOIUTOB. Peakiinu oOMeHa B BOJAHBIX PACTBOpax 3JIEKTPOJUTOB. [ aposin3 kak 0OMEHHBIH
nporecc. HeoOpaTuMblil rupon3 opraHndeckux U HEOPraHMYECKMX COSANHEHHH U ero 3HaYeHue B
MPAKTUYECKOH JeATeNIbHOCTH uesnoBeka. OOpaTMbIil rupoian3 coneil. [IpakTuueckoe npuMeHeHne



ruapoJimza. 'uaponus opraHnyeckux BemecTB (OeKOB, )KUPOB, YTIEBOAOB, NOJUHYKICOTUI0B, ATD)
1 ero OMOJIOTMYeCKOe U MpaKTUIecKoe 3HadeHne. OMblIeHUe )KUpOB. Peakius stepuduxarym.
JdeMoHcTpanuu

CpaBHEHHE JIEKTPONPOBOTHOCTH PACTBOPOB AJIEKTPOIUTOB.

CMenieHre paBHOBECHS UCCOIMAIINH CTIA0BIX KUCTIOT.

WNuaukaTophl 1 N3BMEHEHHE UX OKPACKH B Pa3HBIX Cpeax.

JlabopaTopHbIii ONIBLIT

XapakTep AUCCOLMAINHU PA3JIMYHBIX THIAPOKCHIOB.

IIpakTHYeckoe 3aHATHE

[IpuroToBiieHUEe pacTBOPOB PA3IUYHBIX BHIOB KOHIICHTPAIUH.

2.9. OkucaumenvHo-60ccmanogumesbHovle peaKyuu.

DJIeKTPOXMMHYECKHE MPOLECCHI

OKHCIUTENTFHO-BOCCTAHOBUTENbHBIC peakiinu. CTerneHb OKuciIeHus. BocctaHoBuTem

u okucnutenu. OKUCIeHUE U BOCCTaHOBJICHHE. BajkHeMe OKUCIUTENN U BOCCTAHOBUTEIH.
BoccranoBuTenbHbIE CBOMCTBA METAJUIOB — MPOCTHIX BelecTB. OKUCIUTEbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETANIOB — MPOCTHIX BEUIECTB. METO bl COCTABICHUS YpaBHEHUM
OKHCITUTEIHHO-BOCCTAHOBUTEINLHBIX peakinii. Meto anekTpoHHOro 6ananca. BrnusHue cpeipl Ha
MPOTEKAHNE OKUCITUTETHFHO-BOCCTAHOBUTEIILHBIX MPOIECCOB. XUMUYECKHNE NCTOYHUKH TOKA.
DNeKTpOAHBIC TOTEHITUANBL. PsT CTaHIAPTHRIX 3JIEKTPOAHBIX TIOTCHIIMATIOB (DJIEKTPOXUMHUYECCKUIN PSiJT
HaNPsDKCHUH MeTAJIOB). ["abBaHUYECKHE JIIEMEHTHI M TPUHIIMITEI MX pa0oThl. ['albBaHWYECKHE
JJIEMEHTBI, TPUMEHSICMBIC B )KH3HH: CBHHIIOBAsI aKKyMYIIATOPHAS OaTapesi, HUKEJIb-KaIMHCBBIC
Oarapeu, TOTUTUBHBIE DJIEMEHTHI.

DNEeKTPOIN3 PACIIaBOB M BOJIHBIX PACTBOPOB JIEKTPOJIUTOB. [Iporiecchl, mponcxoisire Ha KaToae 1
anoze. [IpakTudeckoe MpUMEHEHHE JIEKTPOJIN3A.

JdemoHcTpauuu

BoccranoBiienne quxpomara Kajaus IIHHKOM.

Boccranosnenne okcuna meau (I1) yriem u Bogopoom.

BoccranoBiienne quxpomMara Kajaus STUIOBBIM CITUPTOM.

OKucauTENnbHbIE CBOMCTBA A30THON KHUCIIOTHI.

OkuCcIUTENbHBIE CBOMCTBA TUXpOMATa KajIusl.

["aibBaHWYECKHE PIIEMEHTHI U OaTapeKy.

Dnektponu3 pactBopa xynopuaa meau (II).

JlaGopaTopHble ONBITHI

B3anMoielicTBre METAIIJIOB ¢ HEMETAJIJIaMU, a TAaKXKe C PACTBOPAMHU COJICH M pacTBOPaMH KHUCIIOT.
2.10. Knaccugurayusa eewyecme. Ilpocmote eeuwiecmea

Knaccudukanus Heopranudeckux BemecTs. IIpocTeie u cioxHbIe BemecTBa. OKCHIBI, UX
knaccudukanus. ['mapokcuabl (0CHOBaHUS, KMCIOPOICOACPIKAITUE KUCIOTHI, aM(OTEpPHBIC
ruapokcubl). Kuciaotel, ux knaccudukaius. OcHoBaHMsI, X Kiaaccudukarus. Coiau cpenHue,
KHCJIbIE, OCHOOBHBIE M KOMIUICKCHBIE. MeTainsl. [1o10)KeHne MEeTalIoB B IEPUOIUICCKON CUCTEME U
0COOEHHOCTH CTPOCHHUS UX aTOMOB. [IpocThie BelecTBa — MeTajuIbl: CTPOSHHUE KPUCTALIOB U
MeTaJUTMYecKasi XUMUYecKas cBs3b. OOmue Gu3nveckrue CBOMCTBa METAIIIIOB M UX
BOCCTaHOBUTEJILHBIE CBOMCTBA: B3aUMO/ICHCTBUE C HEMETaNIaMU (KUCIOPOAOM, TaJoreHaMHt, CEPOH,
a30TOM, BOJIOPOJOM), BOJIOH, KUCIOTaMH, paCTBOPaAMH COJIeH, OpraHMuYeCKUMHU BEIIeCTBaMU
(cimpTamu, rajoreHankaHaMu, GeHoJIOM, KUCIOTaMu ), iienoyaMu. OKCUABI U TUIPOKCUIBI METAIIOB.
3aBUCUMOCTb CBOMCTB 3TUX COEAMHEHUMN OT CTENIEHEeW OKUCIICHHS METaJNIOB. 3HAaYeHHE METAIJIOB B
MIPUPOJIC U )KU3HU OPTaHU3MOB.

Kopposzus metanmnos. [Tonstre koppo3un. XumMudeckas KOppo3us. IIEKTPOXUMUYECKAsT KOPPO3HSI.
Crioco0sI 3amUThl METAIOB OT Koppo3uu. O0Imue cnocoObl NOMydeHHs] MeTauioB. MeTaibl B
npupoae. MeTamnyprus U €€ BUAbL: HPO-, THAPO- U SJIEKTPOMETAILTYPTUs. DIEKTPOIU3 PACIIIIABOB H
PacTBOPOB COEIMHEHUI METAIIJIOB U €T0 MPAKTUYECKOE 3HAYEHUE.

Hemerannsr. [lonoxxenue Hemetamios B [leproaudeckoit cucreme, 0COOEHHOCTH CTPOCHUS UX
aTOMOB. DJIEKTPOOTPULIATENBHOCTb. biiaropogHeie ra3pl. DJIEKTPOHHOE CTPOCHUE ATOMOB
OIaropoIHBIX Ta30B U OCOOCHHOCTH UX XUMUYECKUX U (PU3MUYECKUX CBOMCTB. HemeTamibl — mpocThie



BemiecTBa. MIx aToMHOE ¥ MOJIEKYJIIPHOE CTPOCHUE UX. AJIOTpONUs. XUMUUYECKHE CBOMCTBA
HeMeTall10B. OKHMCIUTENbHbBIE CBOWCTBA: B3aUMOJIECTBHE C METAJIJIaMH, BOJOPOJIOM, MEHEE
ANEKTPOOTPUIATEIHLHBIMU HEMETAIJIAMHU, HEKOTOPBIMU CJIOKHBIMU BellecTBaMu. BoccTaHOBUTENbHBIE
CBOMCTBA HEMETAJUIOB B PEAKIHSIX C PTOPOM, KUCIOPOJIOM, CIIOKHBIMU BEIIECTBAMHA —
OKUCTUTENSIMU (a30THOM U CEPHOM KUCIOTAMHU U Jp.).

JdeMoHcTpanuu

Komnekuust MetamioB ¢ pa3HbIMH (PU3NUECKMMU CBONCTBAMU.

B3aumMoseiicTBrue TuTHS, HATPUsI, MAarHUS U ’Keje3a C KUCIOPOJIOM; IEIOUYHBIX METAJIJIOB C BOJIOM,
cnupraMu, GEeHOJIOM; IMHKA C PACTBOPAMH COJITHOM M CEPHOM KUCJIOT; HATPHUS C CEPOil; ATFOMUHUS C
1010M; 7KeJie3a ¢ paCTBOPOM MEIHOTO KYIOpOca; aIlOMUHUSI C PACTBOPOM €KOTO HaTpa.

Koppo3zus MeTanioB B 3aBUCUMOCTH OT YCJIOBUH.

DNEeKTPOIN3 pacCTBOPOB COJIEH.

OxkparmBaHue MIaMEeHH KaTHOHAMH IEJIOYHBIX U MIEJIOYHO3EMETbHBIX METAJIIOB.

JlabopaTopHble ONbITHI

O3HakoMJIEHHE C KOJUIEKIIUEN Py.

B3anmopaelicTBiue METAIIOB ¢ PaCTBOPAMH KHUCIIOT U COJIEH.

CaoiicTBa yriisi: acCOpOIIMOHHBIEC, BOCCTAHOBUTEIIBHBIE.

2.11. OcHOBHBIE KJIACCHI HEOPTAaHUYECKHUX M OPraHUYECKHUX COeIMHEeHU

Bonopoansie coenqunenus HeMetamwioB. Gusndeckue cBoiicTBa. OTHOIIEHUE K BOJE: KACIOTHO-
ocHOBHBIE cBoticTBa. Okcupl. HeconeoOpa3zyromue u coseodpasyromue okcuabl. KucioTHeie
OKCH/IBI, UX CBOMCTBA. OCHOOBHBIE OKCHJIBI, IX CBOMCTBA. AM(OTEPHBIE OKCHJIBI, UX CBOMCTBA.
3aBUCUMOCTb CBOMCTB OKCHJIOB METAJIJIOB OT CTENEHU OKUCIeHUs. KUCITOTBI OpraHnyeckue u
Heoprannueckue. Kimaccudukamus opraHi4ecKuX 1 HEOPraHMIeCKuX KUcIoT. O0mue cBolicTBa
KHCJIOT: B3aUMOJICUCTBUE OPraHUYECKUX U HEOPTraHMYECKUX KUCIIOT ¢ METaNIaMH, OCHOBHBIMH U
aM(}OTEepHBIMH OKCHIAMH M THUIPOKCUAAMH, COJISIMU, 00pa3oBaHHE CIOXKHBIX 3PupoB. OcOOCHHOCTH
CBOMCTB KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KUCIOT. OCHOBaHUS OPraHUYECKUE U
Heopranuueckue. Kinaccudukaius opraHideckux 1 HEOPraHn4eCKuX OCHOBaHHUNA. XUMUYECKHE
CBOMCTBA MIEJI0OYEH U HEPACTBOPUMBIX OCHOBaHMM. CBOMCTBA OECKUCIOPOIHBIX OCHOBAHHI: aMMHaKa
1 aMUHOB. AMQOTepHbIE OpraHNYECKUe U HEOpraHu4ecKre coeAMHEeHNUs. AMGOTEpHOCTb OKCUIOB U
TUAPOKCHUJIOB MEPEXOIHBIX METAJUIOB: B3aUMOJICHCTBUE C KMUCIOTAMU U ILIEJI0YaMH.

Comu. Knaccudukarus 1 XuMu4ecKue cBoicTBa cosieil. OCOOEHHOCTH CBOMCTB COJICH OpraHUYECKUX
Y HEOPraHWYECKUX KUCIOT. [ 'eHeTnueckas cBs3b MKy KIIACCAMHU OPraHUYECKUX U HEOPTaHUYECKUX
coenuHeHui. [IoHATHE O TEHETUYECKOW CBSI3U M TEHETHYECKUX PAJax B HEOPraHUYECKON 1
OopraHnyeckoi xumuu. ['eHeTrueckue psijipl MeTajuia (Ha mpuMepe KallbLus U jKeJie3a), HeMeTaia
(cepsl U KpeMHUS), IEPEXOIHOTO dIeMeHTa (IMHKA). | eHeThueckue psiibl U FTeHeTUYeCcKas CBS3b B
OpraHMYecKoM XUMHUH. EMHCTBO Mupa BEIIECTB.

JdeMoHcTpanun

Komnekuuu KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIOB, IEMOHCTPAIINS UXCBOICTB.
B3aumoneiicTBue KOHIIECHTPUPOBAHHBIX a30THOM U CEPHOM KUCIOT, a TaKXKe pa30aBIeHHON a30THON
KHCJIOTBI C MEJIBIO.

B3anMoelicTBre pacTBOpa rUPOKCH/Ia HATPHUS C KUCIOTHBIMH OKcHiaMu (okcusioM docdopa (V)),
aM(bOTEepHBIMH THAPOKCUAAMHU (TUIPOKCUIOM IIMHKA).

OcymiecTBiieHNnE NEPEXO0B:

Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu

JlabopaTopHbIe ONBITHI

[Tony4yeHue u CBOMCTBA YIIEKUCIOTO Tra3a.

CBoiicTBa coNsTHOM, cepHOIl (pa30aBiIeHHON) U YKCYCHON KUCIIOT.

[TonydeHue KeCTKON BOABI U U3YYEHHUE €€ CBOMCTB.

YcTpaHeHue BpeMEHHOM U MTOCTOSIHHOU )KECTKOCTH.

2.12. Xumus B ’KA3HU 00IIIECTBA

XuMusi ¥ TPOU3BOACTBO. XUMHUECKasi TIPOMBIIIEHHOCTh U XUMUYECKUE TEXHOJIOTUU. ChIphe IS
XUMUYECKON MPOMBIIUIEHHOCTU. BoJia B XMUMUYECKOM MPOMBIIIIIEHHOCTH. DHEPTHUS ISl XMMUUYECKOTO
Mpou3BOJICTBA. HayuHble MPUHIMIIBI XUMHUYECKOTO MMPOU3BOJICTBA. 3aIlIUTA OKPYKAIOIIEH Cpe/Ibl U



OXpaHa TpyZAa IIPU XUMUYECKOM IIPOU3BOACTBE. OCHOBHBIE CTaIUM XUMUYECKOTO ITPOU3BO/JICTBA.
CpaBHeHME MPOU3BOJICTBA AMMHUAKa U METaHOJIa. XUMHUS B CEJILCKOM XO3SIHCTBE. XUMU3aIus
CEJIbCKOTO XO34ICTBA U €€ HalpaBJeHHs. PacTeHHs 1 mo4Ba, NOYBEHHBIN MMOTJIOIIAOIIMNA KOMIUIEKC.
VY nobpenus u ux Kinaccupuranus. XMMHUECKUE CPECTBA 3aUIUTHI pacTeHuil. OTpunareabHble
MOCIIE/ICTBUS IPUMEHEHUS MECTUIMIOB U 60pb0a ¢ HUMH. XUMHU3aLKUs )KUBOTHOBOJICTBA. XUMHUS U
9KO0JIOrHsl. XUMUYECKOE 3arpsi3HeHUE OKpyxatouieil cpeapl. OxpaHa rufjpocgepbl OT XUMUYECKOTO
3arpsizHeHus. OXpaHa o4Bbl OT XUMHUUYECKOTO 3arpsizHeHus. OxpaHa atMocdepsl OT XMMHUUECKOTO
3arpsisHeHus. OxpaHa (Giopsl U GpayHbl OT XUMHUECKOTO 3arpsi3HeHus. BHOTeXHOIOTHS U TeHHast
UHXeHepus. XUMUs U ITOBCEJHEBHAs KU3Hb YesloBeka. JlomaliHsas anteka. Morolue 1 YucTsIiue
cpenctBa. Cpencta 00pbrObI ¢ OBITOBEIMU HACEKOMBIMU. CpeACcTBa JIMUHON TUTUEHBI B KOCMETHKHU.
XuMus U nuia. MapkupoBKU yIIaKOBOK MUIIEBBIX U TUTHEHUYECKUX IPOJYKTOB U YMEHUE UX UUTATh.
DKOJIOTHS )KUIUILA. XUMUS U TeHETHKA YeI0BeKa.

JdeMoHcTpanuu

Monenu npou3BOICTBA CEPHOM KUCIOTHI U aMMHaKa.

Konnekuus ynobpenuit u necTULUIOB.

OO6pas31ibl cpeacTB OBITOBOM XMMUU U JIEKAPCTBEHHBIX MPENapaTos.

IIpakTnueckune 3aHATHSA

O3HakoMJIEHHE C KOJUIEKINEH YI0OpEeHUN 1 IECTUITUIOB.

O3HakoMJieHHEe ¢ 00pa3liaMu CpeJCTB OBITOBOM XUMUU U JIEKAPCTBEHHBIX MTPENapaToB.
[IpumepHble TeMbl pedepaToB (I0KIaI0B), HHANBUIYATbHBIX IPOEKTOB

* buoTexHonorNs U reHHas uHXxeHepus — TexHoJornn XXI Beka.

* HanoTexHosorus kak NpuopuTEeTHOE HANPaBJI€eHNE Pa3BUTHUS HayKH U MPOU3BOJICTBA

B Poccuiickoit @enepanuu.

» CoBpeMeHHbIE METO/Ibl 00e33apakMBaHMSI BOJIBI.

* AJUTOTPOTIMS METAJIIOB.

* Xuznb u nesrenvHoCcTh [.M.Menneneena.

* «[lepuoanueckomy 3aKoHy Oyayliee He TPO3UT Pa3pyLICHUEM. .. »

* Cunre3 114-ro anemenTa — TpuyMd pOCCUMCKUX (PU3UKOB-AICPIIUKOB.

* 3oTomnsl Bogopoaa.

* Mcnosib30BaHuE paIMOAKTUBHBIX U30TOTIOB B TEXHUYECKUX LEISIX.

* PEHTreHOBCKOE U3Iy4EHUE U €ro UCIOIb30BAHUE B TEXHUKE U MEJIULIUHE.

* [[11a3ma — yeTBEepTOE COCTOSTHUE BEIIECTBA.

* AMopdHbIe BellecTBa B IPUPOJE, TEXHUKE, OBITY.

» OxpaHa OKpYXarollen cpeabl OT XUMHUYECKOT0 3arpsi3HeHus. KonnyecTBeHHbIE Xa-
PAKTEpUCTUKH 3arpsI3HEHUS OKPYKAIOIIEH Cpe/Ibl.

* [Ipumenenue TBepAOro u razoodpaznoro okcuaa yriepoaa (IV).

* 3anuTa 030HOBOT'O 3KPaHa OT XUMHYECKOTO 3arps3HEHUS.

* ['pyOoaucniepcHbie CUCTEMBI, MX KJIACCH(PHUKALUS U UCIOIH30BaHUE B MPOQPECCUOHATHHON
NEeSTENbHOCTH.

* Kocmernueckue renu.

* [IpumeHeHue cycrieH3uil U IMyJIbCUN B CTPOUTENBCTBE.

* MuHepaibl ¥ TOpHBIE OPO/Ibl KaK OCHOBA JIUTOC(EPHI.

* PactBOps!I BOKpyr Hac. TUmbl pacTBOPOB.

* Bosia kak peareHT u cpea Uil XMMHYECKOT0 IIpo1iecca.

* )Kuznb u nesrensHoCcTh C.AppeHnyca.

* Bkiay 0TeUECTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUU DIIEKTPOJIUTHUECKON TUCCOLMALINH.

* YcTpaHeHne KECTKOCTH BOJBI Ha TPOMBIIIJIEHHBIX TPEANPUATHSX.

* CepHas KHCIIOTa — «XJIeO XMMUYECKON MPOMBIIIIIECHHOCTI.

* Vcnionp30BaHne MUHEPAJIBHBIX KUCIOT HA MPEANPHUATUAX Pa3IMYHOTO TPoQuIIs.

* OKCH/IBI U COJIM KaK CTPOUTEIbHBIE MAaTEPUAIIBI.

* Hcropus rumca.

* [IoBapeHHas coylb KaKk XUMHUYECKOE CHIPHE.

* MHOTrOJMKMI KapOOHAT KalblMs: B IPUPOJE, B IPOMBILIUIEHHOCTH, B OBITY.



* Peakiiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryanpHoe MOAEIMPOBAHNE XUMUYECKUX ITPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JIEKTPOIIUTOB.

* DJIEKTPOJIN3 PACIVIaBOB AJIEKTPOJIUTOB.

* [IpakTryeckoe MpuMEHEHUE IEKTPOIn3a: pahuHIPOBAHKE, TAIbBAHOIIACTHKA,
raJbBaHOCTETHS.

* lcropus nony4eHus ¥ IpOrU3BOACTBA AIIFOMUHUS.

* DJIEKTPOJINTUYECKOE MOJTy4YEHUE U paUHUPOBAHUE MEJIH.

* Xuznb u gesrenbHOCTh [ J[9BM.

* PoJib MeTAIIIOB B UCTOPUU YEJIOBEYECKOM HUBWIN3aLUU. McTOpHs 0TE4eCTBEHHON YepHOT
MeTtauypruv. CoBpeMeHHOE METaJITypruyecKoe MPOU3BOJICTBO.

* lcTopus 0T€4eCTBEHHOM IBETHOW METAJLTYpTUH. POJIb METAIIIOB M CILUIAaBOB B HAY4YHO-
TEXHUYECKOM ITpOrpecce.

* Koppo3sust MeTamioB 1 criocoObl 3allIUTEl OT KOPPO3HUH.

* HepTHBIE MK OJ1arOpOIHBIE Ta3bl.

* Poxxtaromupe cony — rajioreHsl.

* McTopus mBEACKON CITHYKH.

* lcTopus BO3HUKHOBEHHUS M PA3BUTHS OPraHUYECKOM XUMHUH.

* )Kuznp u nestenpHoCcTh A.M.ByTieposa.

* Butaimsm u ero kpax.

* PoJib OTE€4ECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOW OPTaHUYECKON XUMHH.
* CoOBpEMEHHBIE NPEJCTABICHUSA O TEOPUU XUMUYECKOTO CTPOEHHS.

* DKOJIOTUYECKHE ACTIEKThI UCIOJIb30BAHUS YIIIEBOJIOPOJHOTO CHIPBS.

* DKOHOMHUYECKHUE ACTIEKTBI MEXIYHAPOIHOTO COTPYAHUYECTBA 110 UCIOJIb30BAHUIO YTIIEBOIOPOIHOTO
CBIPBSL.

* VcTopus OTKPBITHS B pa3pabOTKX Ta30BbIX U HEPTIHBIX MECTOPOXKACHUHN B Poccuiickoit
denepanuu.

* XuMus yriaeBoJOPOJHOTO ChIpbs U MOs Oyaymiast mpodeccus.

* YIIIeBOJOPOIHOE TOIUIMBO, €TI0 BUJIbI U HA3HAYCHHUE.

* CHUHTeTHYECKHE KaydyKH: HCTOPUS, MHOTOOOpa3ue U NepCreKTUBBI.

* Pe3suHOTEXHUUYECKOE IPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IPOrpecce.

» CBapOYHOE IPOU3BOJCTBO U POJIb XUMHUH YTJIEBOJOPOIOB B HEM.

* Hed1b 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXIYHAPOJHOIO COTPYIHUYECTBA.

TEMATHYECKOE IIVTIAHUPOBAHHUE
[Ipu peanuzamuu coaepkanus 001eoOpa3zoBaTebHON yueOHOM AUCIUIUIMHBI « XUMUS» B peaenax
ocoenus OIIOII CITO na 6a3e 0CHOBHOTO 00I1ero 00pa3oBaHus ayAUTOPHAsT Harpyska
oOyuaronuxcs, BKJIIouYas J1a00paTopHbIe OMBITHI U IPaKTU4ecKue 3aHsaTus, — 114 gacos,
camocTosTeNnbHas paboTta — 31 yac;

Temarnueckuii mjiian

Bun yueOHo# padoThl KoanuyectBo 4yacos
AynutopHble 3ansTus. Coaepxanne o0y4eHust IIpogeccun CIIO
1.1. OcHOBHBIE OHATHUS OPraHUUYECKOW XUMUU U TEOPUS CTPOCHUS 4

OpraHUYeCcKUX COeTMHeHUN

1.2. YrieBogopoas! U UX NPUPOIHBIE HCTOYHUKH 18

1.3. Kucnopoacoaep:xaiirie OpraHMuecKie BelecTBa 20

2.0061as 1 HeopraHuveckast XuMust 56




2.1. OcHOBHBIE IOHATHS U 3aKOHBI XUMHH. 10
2.2. CtpoeHue BelecTBa 14
2.3. Bona. PacTtBophl 4
2.4. Knaccudukamnusi HEOPraHn4ecKuX COCTMHEHUN 1 UX CBOKCTBA 6
2.5. Xumuueckue peakinuu 14
2.6. [IpocTrle BemecTBa 4
XuMH B )KA3HU 00IIIeECTBA 4
Hroro 112
[TpomexxyTounas arrectamus B popme auddepeHIImpoBaHHOTO 3a4eTa 2
Bcero 114

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIbHOCTH

CTYJAEHTOB

Conepxanue 00yyeHust

XapakTepucTHKa OCHOBHBIX BU/I0B /1eSIT€JIbHOCTH CTYAeHTOB
(Ha ypoBHe y4eOHBbIX JAelicTBHIi)

Baxueiimmue
XUMHYECKHe
MOHSATHSA

YMeHue 1aBath ompeielieHue U ONIEPUPOBATh CIIETyFOIIUMH
XUMHWYECKHUMHU ITOHATUAMMA:. BEUIECTBO, XUMHWYECKUHU JJIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEJIbHBIC aTOMHAsI 1 MOJIEKYJISIpHAsI MacChl, HOH,
QIO TPOTIHSI, U30TOTIBI, XUMHUYECKAs CBSI3b, 3JICKTPOOTPUIIATETIHHOCTD,
BaJICHTHOCTH, CTETICHb OKHMCIICHHSI, MOJIb, MOJISIPHAS] Macca, MOJISIPHBIH
00beM ra3000pa3HBIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUSI, PACTBOPBI, JCKTPOIUT U HEAIEKTPOIIHT,
ANIEKTPOIUTHYECKAST JUCCOIMAINS, OKUCIUTENb M BOCCTAHOBHUTEIIb,
OKHCIICHHE U BOCCTaHOBJICHUE, TETNIOBOH 3(h(heKT peakiuu, CKOpOCTh
XUMUYECKON peakIuy, KaTain3, XAMUIEeCKOE paBHOBECHUE, YTIIEPOIHbIH
CKeJIeT, QYHKIIMOHAIbHAS TPYIINA, H30MEPHsI, TOMOJIOTHSI

OcHOBHBIE 3aKOHDBI
XMMHUH

DopMyJIMpOBaHUE 3aKOHOB COXPAHEHHSI MACChI BEIIECTB U MOCTOSTHCTBA
COCTaBa BEIECTB. Y CTAHOBKA MPUYUHHO-CIICICTBEHHON CBSI3U MEXKTY
COJIEpXKaHHUEM ITHX 3aKOHOB M HAITMCAHUEM XUMHUYECKUX GOPMYIT U
YpaBHEHHUH. Y CTaHOBKA 3BOJIIOIIMOHHON CYIITHOCTH MEHJIEJIEEBCKOM 1
COBPEMEHHOU (POpMYITHPOBOK NeproanYecKoro 3akoHa Jl. M.
MenneneeBa. O0bsicHeHHE (PU3UIECKOTO CMBICIIA CHMBOJIUKH
MEPUOUYECKON TaOIHIIBl XUMUYeCKUX 3eMeHToB J1. 1. Menneneena
(HOMepOB 3JeMeHTa, Iepro/ia, TPYIIIbI) U YCTAaHOBKA MPUYUHHO-
CJIEICTBEHHOM CBSI3M MEX]y CTPOEHUEM aTOMa M 3aKOHOMEPHOCTSIMU
W3MEHEHUS CBOMCTB JIEMEHTOB U 0Opa30BaHHBIX MU BEIICCTB B
nepuoax M rpynmnax. XapakTepuCTHKa YIEMEHTOB MaJIbIX U OOJIBIITUX
NIEPHOJIOB 110 UX MoJIokeHUIo B [leproaudeckoit cucreme /1. H.
MenaeneeBa OCHOBHbBIE TEOPUU XUMUU Y CTAHOBKA 3aBUCHMOCTHU CBOICTB
XMUMHUYECKUX BEIIECTB OT CTPOCHHUS aTOMOB 00Pa3yIOIIUX UX XUMUYECKUX
3JIEMEHTOB. XapaKTEPUCTUKA BAXKHEUIITNX TUIIOB XUMHUYECKUX CBA3EH U
OTHOCHUTEIBLHOCTH 3TOM THIOJOTHH. OOBsICHEHHE 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS KPUCTAIUIMYECKUX PEIIETOK.
DopMynHpPOBKA OCHOBHBIX MOJIOKEHUM TEOPUH SIIEKTPOJIUTHUECKON
JUCCOIMAIIMU U XapaKTePUCTUKA B CBETE ATOM TEOPUHU CBOMCTB OCHOBHBIX
KJIaCCOB HEOPraHn4ecKkux coeanHeHui. GopmynupoBKa OCHOBHBIX
MOJIOKEHUN TEOPUH XUMUYECKOTO CTPOCHHS OPraHMUYECKUX COEAMHEHU M
U XapaKTepUCTHUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KIJIACCOB




OPraHNYeCKUX COCIMHEHUMN

BaskHeiilne BelecTBa
U MaTepHuaJibl

XapakTepucTuKa coCTaBa, CTPOCHUS, CBOMCTB, MOJIyYEHUS U IIpUMeE-
HEHHs B&KHEHIINX METAJUIOB U UX COCIUHEHUN. XapaKTepUCTUKA
COCTaBa, CTPOEHHUs, CBOMCTB, ITOJIY4CHHS U IPUMEHEHUS BAKHEUIINX
nemetayios (VI A, VIIA, VIA rpynm, a Takxke azota u ¢ocdopa,
yriepo/ia U KpeMHHS, BOJIOPO/IA) U UX COCTUHEHHM. XapaKTepUCTUKa
COCTaBa, CTPOEHHUs, CBOMCTB, ITOJIy4CHHS U IPUMEHEHUS BAKHEUIINX
KJIaCCOB YIJIEBOI0POJIOB (AIKAHOB, UKJIOAJIKAHOB, AJIKEHOB, AJIKUHOB,
apeHoB) M UX HanOoJiee 3HAYMMbIX B HAPOIHOXO3AHCTBEHHOM ILJIaHE
IIpEeACTaBUTENECH. AHAIOTMYHASL XapaKTEPUCTUKA BaXKHEHIIINX
IIPEICTABUTENIEH IPYTUX KIACCOB OPraHUYECKUX COCIMHEHHUI: METaHOJIa
1 ATAHOJIA, CIOXKHBIX 3()UPOB, KUPOB, MbLI, aJIbJAECTUIOB
(dbopmanbaerua0B U aleTalbIeruaa), KeTOHOB (alleToHa), KapOOHOBBIX
KHCIIOT, MOHOCaXapHuA0B (TJIFOKO3bl), TUcaxapuaoB (caxaposbl),
MOJIMCaxapua0B (KpaxMasa U LeJUII0JI03bl),aHWIINHA, aMUHOKHCIIOT,
0€JIKOB, UCKYCCTBEHHBIX U CHHTETHUUYECKUX BOJIOKOH, KAy4yKOB,
IJIACTMACC

XuMHYEeCKUH A3BIK
M CUMBOJINKA

Hcnonw3oBanne B yaeOHON U TPOPECCHOHATBHON IEATETHHOCTH
XMMHYECKUX TEPMUHOB M CUMBOJIMKHU. Ha3BaHue U3ydeHHBIX BELIECTB IO
TPUBHAIILHON WJIM MEKIYHAPOJHON HOMEHKIIATYPE U OTPAXKEHUE COCTABA
9TUX COEIMHEHUH C MOMOIIBI0 XUMHUYECKUX (POpMyI.

OTtpaxeHne XUMHYECKUX MTPOLECCOB C IOMOUIBIO YPAaBHEHUHN
XUMUNYECKUX PEAKIUN

XuMHUYeCKHe peakunu

OObscHEeHne CYITHOCTH XUMHUYECKUX porieccoB. Kitaccuukanus
XMUMHUYECKUX PEaKLU M0 pa3IMYHbIM MPU3HAKAM: YUCILY U COCTaBy
MPOAYKTOB U PEareHTOB, TEIJIOBOMY 3¢ (deKTy, HanpaBiieHuo, ¢ase,
HaJIMYUIO KaTaJu3aTopa, U3MEHEHHUIO CTeTIeHEe OKUCIIEHUS JIIEMEHTOB,
00pa3yromux BeniecTBa. Y CTaHOBKA MPU3HAKOB OOIIET0 U Pa3InYHOTO B
TUTOJIOTUU PEAKIIUH ISl HEOPTAHUYECKOW U OPraHUYECKOU XUMHUHU.
Knaccuduimkanus BemecTs 1 MpoLeccoB ¢ TOUKHU 3pEHUSI OKHCICHUS -
BoccTaHoBJeHHs. CocTaBIeHHE YPaBHEHUN PEeaKIMii ¢ TOMOIIbIO METOa
aneKTpoHHOTO Gananca. OObsCHEHUE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOHN PEeaKIMH U MOJIOKEHUSI XUMUYECKOTO PaBHOBECHS OT
pa3nu4HbIX (PaKTOPOB

XuMHUYeCKHI IKCIIepH-
MEHT

BrImoaHenne XuMH4IeCKOro SKCIICpUMECHTA B IIOJITHOM COOTBETCTBHUU
C IIpaBHUJIaMH1 0€e30MacHOCTH. Ha6J'IIOI[CHI/Ie, (1)I/IKcaI_II/I${ H OIIMCAaHHuC
PE3YJIbTAaTOB IPOBCACHHOT'O SKCIICPUMCHTA

Xumn4ueckast
uHpopmanus

IIpoBeneHne caMOCTOSATENBHOIO MOMCKA XUMHUECKOM HHpOpManun

C MCIIOJIb30BaHUEM PA3JIMYHBIX MICTOUHUKOB (HAY4YHO-TIOMYJISIPHBIX
U3JJaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa).
Hcnonbs3oBaHne KOMIIBIOTEPHBIX TEXHOJIOTUH /17151 00pabOTKH U nepeaayun
XMMHYECKON MHPOPMALIMH U €€ MPEICTABICHUS B PA3JINYHbIX (hopMax

Pac4yers mo

XHMAYECKUM
(popmysam u
YPaBHEHHUSAM

YcTaHoBKa 3aBUCUMOCTH MCKOY KaueCTBEHHOM U KOJIMYECTBEHHOM
CTOpPOHaAMH XUMHWYCCKUX 00BEKTOB U mponeccCoB.
Pemenne PACUYCTHBIX 3a4a4 10 XUMHUYCCKUM Q)OpMYHaM " YpaBHCHUAM

IIpoduiasnoe u
npogecCHOHATbLHO
3HAaYUMOe

cojep KaHue

OObsicHEHHE XUMUUECKUX SBJICHUHN, TPOUCXOAALINX B IPUPOJE, OBITY U
Ha npou3BojcTBe. OnpeneneHne BO3MOXKHOCTEN POTEKaHU
XUMUYECKUX MPEBPALIEHUH B pa3anyuHbIX yciaoBusix. CobnoaeHue
IIpaBUJI SKOJIOTMYECKH I'PaMOTHOT'O TIOBE/IEHUS B OKPYKaIOLIEN CpEIE.
OneHka BIUSHUSA XUMUYECKOTO 3arpsi3HEHUS OKPYKaIOLEH Cpelbl Ha
OpraHu3M 4eJIOBeKa U JIpyrue >kuBble oprann3Mel. CoOIroieHNe MpaBmil




0€30MacHOTO OOpAIEHUS C TOPIOYUMH ¥ TOKCUYHBIMU BEIICCTBAMH,
naboparopHbIM o0opynoBaHueM. [ToAroToBKa pacTBOPOB 3aJaHHOM
KOHIICHTpAIMHU B OBITY U Ha MPOu3BoACTBE. Kputnueckas oneHka
JOCTOBEPHOCTH XUMUYECKOH HH(POPMAINH, MOCTYTAIOMIEH U3 Pa3HBIX
NCTOYHUKOB

YUYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHUE
ITPOI'PAMMBI YYEBHOM JUCIHUIIJIAHBI «XUMUSI »

OcBoeHue nMporpaMmMbl Y4€OHOM TUCHUTIITUHBI « XUMHUsH TIPEANOJIaracT Halnunue B KaOMHeTa XUMUHU
¢ 1abopaTtopueii u 1ab0paHTCKON KOMHATOH, B KOTOPOM HMEETCS BO3MOYKHOCTh 00CCIICUUTh
cBOOOAHBIN ToCTyn B IHTEpHET BO BpeMs y4eOHOTO 3aHATHS U B TICPUOJI BHEYYEOHOU JCSITEITLHOCTH
00yJaronuxcs.

[Tomemenne kabunera yioBiaeTBopsieT TpeboBanusiM CaHUTAPHO-ITHAEMHOIOTUUECKUX
npaBui 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) 1 ocHallleHO TUIIOBBIM 000PYAOBAHUEM, B TOM
quclie CIeHaTn3upOBaHHON yueOHOM MeOesbIo U CpeicTBAMU 00y4€eHUsl, JOCTaTOUYHBIMU IS
BBITIOJTHEHUS TPEOOBAaHUN K YPOBHIO MOATOTOBKU O0YJAFOIINXCS.

B xabuneTe nmeeTcss MyJIbTUMEANITHOE 000PYI0BAHKE, TIOCPEACTBOM KOTOPOTO
YYaCTHUKUA 00pa30BaTEIHHOTO MPOIECCa MOTYT MPOCMATPUBATh BU3YAJbHYIO HH(POPMAIIHIO
10 XUMHH, CO3/1aBaTh MPE3EHTAIIUH, BUACOMATEPUANIBI U T. T1.

B coctaB yueOHO-METOAMIECKOTO U MAaTEPHAIBHO-TEXHUUECKOTO OCHAIIIEHUS KaOMHETa
XHUMHH BXOJIST:

* MHOTO()YHKITHOHATBHBIN KOMIUIEKC TTPETIOIaBaTeIs;

* HaTypaJIbHbIE 0OBEKTHI, MOJIEIH, TPHOOPHI M HAOOPHI I IIOCTAHOBKH IEMOHCTPAIMOHHOTO U
YUYEHUYECKOTO IKCIIEPUMEHTA;

* IEYaTHbIE ¥ 3KPAHHO-3BYKOBBIE CPEJICTBA OOyUCHUS;

* Cpe/CTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTHUBBI;

* IEPEYHU OCHOBHOM M JIOTIOJTHUTEIHHON Y4eOHOM JTUTEPATYPHI;

* BCIIOMOTaTeIbHOE 000PYI0BaHUE U UHCTPYKLIUU;

* OuOnroTeUHbIN GHOHI.

B OubnuoTteunslit poHA BXOIAT YYCOHHKU U yueOHO-MeToarndeckre KoMIUIeKThl (YMK),
PEKOMEHI0BaHHBIE UJIH JIOMYILIEHHBIE ISl HCTIOIB30BaHuUs B IPO(GECCHOHATBHBIX 00pa30BaTeIbHBIX
OpraHu3alusaX, peaqu3yIIuX 00pa3oBaTeIbHYI0 IPOrpaMMy CpeJHEro 001ero oopa3oBaHus B
npeaenax ocoeHust OITOIT CITO na 6a3ze ocHOBHOTO 00I1Iero 00pa3oBaHusl.

bubnuoreunsiit GoHA AOMOTHEH XUMUYECKOM SHIMKIONEINEH, CIPAaBOYHUKAMU, KHUTaMHU IS
YTEHUS 110 XUMUHU.

B npouiecce ocBoeHust mporpaMMbl yUeOHOU JUCIHUIIMHBI « XUMUSD CTYJCHTHI UMEIOT BO3MOKHOCTh
JIOCTYIIa K AJIEKTPOHHBIM Y4eOHBIM MaTepHaiaM Mo XUMHH, UMEIOIIUMCS B CBOOOHOM JOCTYIIE B
cet VIHTepHET (ANIEKTPOHHBIM KHUTAM, IPAKTUKyMaM, TecTam, Marepuanam EI'D u ap.).

( [MMuceMo MunucrepcTBa obpazoBanus u Hayku PD ot 24.11.2011 Ne MJI-1552/03 «O6 ocHarieHu#
0011e00pa30BaTeNbHBIX YUPEXKICHUN yIeOHBIM U Y4eOHO-1a00paTOPHBIM 000PYI0BAHUEM) )

PEKOMEHAYEMAS JIUTEPATYPA
s ctynenTos

I"abpuensn O. C., OctpoymoB U. I'. Xumust 115 npodeccuit 1 cnenuaibHOCTeH TEXHUYECKOTO
npouis: ydeOHUK AT CTY. YUpeKIeHUH cpel. mpod. obpasosanus. — M., 2014.
I"a6puensn O. C., OctpoymoB U. I'., Octpoymona E. E. u np. Xumus mi1st npodeccuii u crienu-
aJIbHOCTEH €CTECTBEHHO-HAYYHOTO MpOoQUIIs: YIeOHHK JUIA CTY. YUpexaeHuil cpen. npod. oOpaso-
BaHug. — M., 2014.
I'abpuensn O. C., OctpoymoB U. I'. Xumust 1715 npodeccuii u cnenuaibHOCTEN connaibHO-
HKOHOMHYECKOTO U TYMaHUTAPHOTO Mpoduiieil: yaeOHUK Ul CTYy. YUpexaeHul cpea. npod. 00-
paszoBanusi. — M., 2014.
Ia6puensu O. C., Octpoymos U. I'., Cnankos C. A., lopodeeBa H.M. [Ipaktukym: yue6. mocodue




VTS CTYI. YIpexaeHuii cpen. npod. oopasoanus. — M., 2014.
I'abpuensn O. C., OctpoymoB U. I'., Cnagkos C. A. Xumusi: mocoOue s noarotroBku k EI'D:
yue0. mocobue s CTyA. YUpeKIeHu# cpe. mpod. oopazoBanus. — M., 2014.
labpuensa O. C., JIsicoa I'. I'. Xumus. TecTsl, 3a1a4u U yIpaxxHeHUS: y4e0. TocoOue s CTY/.
yupexaeHuit cpen. npod. odpazoBanus. — M., 2014.
Epoxun FO. M., Kosanesa 1. b. Xumus st mpodeccuii v cennanbHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-HAYYHOTO MpOoMIei: YIeOHHK JUIA CTY/. YUpPEeKICHUHN cpea. mpod. oOpa3oBaHus. —
M., 2014.
Epoxun 0. M. Xumus: 3aiauu u ynpaxkHeHus: yue0. mocoOue i CTyA. YUPexKICHUN Cpe]l.
npo¢. obpazoBanus. — M., 2014.
Epoxun FO.M. COopHUK TECTOBBIX 3a/laHUM 10 XUMUHU: yueO. 1ocoOue A CTyA. YUpEeKISHUI
cpen. mpod. obpazoBanus. — M., 2014.
Epoxun 0. M., KoBanesa 1. b. Xumus myist npodeccuii v cnenuanabHOCTEH TEXHUYECKOTO Mpo-
bunst. DIEeKTPOHHBIN y4eOHO-METOIUYECKU KoMITIeKke. — M., 2014.
Cnankos C. A., Octpoymos U. I'., 'abpuensu O. C., Jlykpsanosa H. H. Xumus mig npodeccuit
Y CIIEIUAIBHOCTEN TEXHUUECKOTO MpouIsi. DJIEKTPOHHOE NMPUIIOKEHUE (JIEKTPOHHOE yueOHOE U3-
JaHWe) Ui CTY[. yupexaeHui cpel. npod. odpazosanus. — M., 2014.

ns npenogaBarens
®denepanbublit 3aKk0H 0T 29.11.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit deneparumy.
[Ipuka3z MunuctepctBa oOpazoBanus 1 Hayku PD ot 17.05.2012 Ne 413 «O0 yrBepKaeHUH
(dhenepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CpeaHero (MOJIHOTO) 0b11iero 06-
pa3oBaHUsy.
[Ipuka3z MunuctepctBa oOpazoBanust 1 Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUH U3Me-
HeHuii B [Ipukaz Munucrepcta oopazoBanus u Hayku PO ot 17.05.2012 Ne 413 “O06 yrBepxae-
HUU (PeneparbHOro ToCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CpeaHero (IOJTHOTO) 00IIero
00pazoBaHus .
[Tucemo [lemapramenTa rocy1apCTBEHHOM MOJTMTHKH B chepe MOATOTOBKH pabovYMX KapoB U
JI1O Muno6prayku Poccun ot 17.03.2015 Ne 06-259 «PexkoMenmanuu 1mo opraHu3amyy moayde-
HUS cpelHero oOIiero o0pa3oBaHus B peieiax OCBOEHHS 00pa30BaTeIbHbIX MPOTPaMM CPEIHETO
npodeccuoHaNIbHOr0 00pa3oBaHus Ha Oa3e OCHOBHOTO 00Iero oopa3oBaHus C y4€TOM TpeOOBaHUM
(benepanbHbIX TOCYAAPCTBEHHBIX 00Pa30BaTeNIbHBIX CTAHJAPTOB U MOJy4yaeMoil npodeccuu uin
CHEIHAIbHOCTH CPEIHEro MpodecCuoHaNIbHOT0 00pa30BaHUSY.
INa6puensu O. C., JIpicoBa I'. I'. Xumust: kHUra juis npenogaBaTes: yued.-MeTo1. mocooue. —
M., 2012.
IMa6puensu O. C. u ap. Xumust 17151 mpodeccuii v CriennaIbHOCTEeH TEXHHYECKOTO PO
(3JIEKTPOHHOE TPUIIOKCHHE).

NuTepuer-pecypcebl
www. pvg. mk. ru (omumnuana «I[lokopu BopoObeBbI TOPBI»).
www. hemi. wallst. ru (OGpa3oBaTenbHbIii CAalT A1 IKOJIBHUKOB « XUMUS).
www. alhimikov. net (O0pa3oBaTenbHBbIii CAaNUT ISl IIKOJIHHUKOB).
www. chem. msu. su (3aexTpoHHas 6MOIHOTEKA MO0 XUMUH).
www. enauki. ru (MHTepHeT-u3AaHue Ui yuuTeneld « EcTecTBeHHBIE HAYKHY).
www. lseptember. ru (MeToauueckas razera «llepoe ceHTAOP»).
www. hvsh. ru (xypHan «XuMHsI B IIKOJE»).
www. hij. ru (KypHan «XUMUS U )KU3HBY).
www. chemistry-chemists. com (3J1eKTPOHHBIN KYpPHAT «XUMHKH U XUMUS).
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