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IHosicHuTEeIbHAA 3aIUCKA

[Iporpamma 001meo0pa3oBaTENIbHOTO YU4EOHOTO MpenMeTa  «XUMHS» NpeAHa3HayeHa s
U3y4eHHUs] B NPOQECCHOHATBHBIX 00pa30BATENbHBIX OPraHU3ALUAX, PEATU3YIOIUX 00pa30BaTEIbHYIO
IporpaMMy CpeIHero oOmero oOpa3oBaHUS B Ipelenax OCBOCHHS OCHOBHOH NpoQecCHOHATbHOM
obpasoBarenbHoii mporpammbl CITO (OIIOIT CIIO) Ha 6a3e ocHOBHOTO 00IIero oOpa3oBaHUs IpHU
HOATOTOBKE CIEUAIIICTOB CPEIHETO 3BEHA.

PaGouast mporpamma paspaboTaHa B COOTBETCTBHM c: TpeOoBaHusMu DenepanbHOTO
TOCYJapCTBEHHOTO O00pa30BaTEIbHOTO CTaHgapTa cpeaHero obdmero obpazoBanus (PI'OC COO);
IPUMEPHOIl OCHOBHOM 00pa3oBaTeNbHOM NpOrpaMMbl cpegHero oOmero obpasoBanus (omoOpeHa
pemeHreM ¢enepaabHOro y4eOHO-METOAMYECKOT0 OOBbEIUHEHUS 10 001eMy 0O0pa3oBaHUIO; MPOTOKOII
ot 28 utons 2016 r. Ne 2/16-3).

B  nporpamme coOmromaeTcsi IpPEeEeMCTBEHHOCTh € (ellepalbHBIM  TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM OCHOBHOTO O0IIEro oO0pa3oBaHUS; YUHUTHIBAIOTCS BO3PACTHBIE U
IICUXOJIOTUYECKHE OCOOCHHOCTH CTYJIEHTOB, OOydYaloIIMXcs Ha CTYHNEHH OCHOBHOTO OOIIEero
00pa30BaHusl, yYUTHIBAIOTCS MEKIPEAMETHBIE CBSI3H.

OO0uas xapakTepuCcTHKA y4eOHOI0 mpeaMera.

XUMHsT — 3TO HayKa O BEIIECTBAaX, MX COCTaBe M CTPOCHHMHU, CBOMCTBAX M NPEBPAILCHHSIX,
3HaYCHUU XUMHUYECKUX BEIIECTB, MATEPUAIOB U MPOLIECCOB B MPAKTUIECKOM JIEATEILHOCTH YeIIOBEKA.

Coneprxanne 001ieo0pa3zoBaTeIbHOTO Y4€OHOTO IpeaMeTa « XUMHUsD HalpaBIeHO HA YCBOCHHUE
00yYaromyMHUCs OCHOBHBIX MOHATHH, 3aKOHOB M TEOPUH XUMHH; OBJIAJCHHE yYMEHHUSMH HAOIIOIATh
XUMHWYECKHE SBICHHS, MPOBOJIUTh XUMHUECKHUH OHKCIEPHUMEHT, MPOU3BOIHMTH pacyeTbl HAa OCHOBE
XMMHUYECKUX (OPMYJI BEIIECTB M ypaBHEHHMH XMMHYECKHX peakiuid. B mpomecce uM3ydeHus XUMHH y
O0y4YalolMXCcs Ppa3BUBAIOTCSA IIO3HABATENbHBIE HMHTEPECHl W  HMHTEIUICKTYaJIbHBIE CIOCOOHOCTH,
HOTPEOHOCTH B CAMOCTOSATEIIFHOM NPHOOPETEHHSI 3HAHUK 110 XMMUHU B COOTBETCTBUHU C BO3HUKAIOIIUMHU
KM3HEHHBIMH NPOOJIeMaMH, BOCIIUTBHIBACTCSI OEpPEeKHOE OTHOLICHUS K MPHUPOAE, MOHUMAHUE 3710POBOTO
o0pa3a KU3HU, HeOOXOAMMOCTH MPEIYTIPEKACHUS SIBICHUN, HAHOCSIIUX BPEJl 3J0POBBIO M OKPYKAIOIIEH
cpene. OHM OCBaWMBAIOT NMPHEMBI T'PAMOTHOTO, O€30IaCHOTO WCIIOJIIb30BAaHMS XMMUYECKHX BEUIECTB U
MaTepHajoB, IPUMEHIEMBIX B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOM3BOJCTBE. [Ipn CTPYKTypHpOBaHUH
coJiepkaHusi 0011eo0pa3oBaTeIbHON yueOHON TUCIUIUIMHBI 7S MPOo(ecCHOHATBbHBIX 00pa30BaTEe/IbHbBIX
OpraHu3alyii, pealn3yomux 00pa30BaTeIbHYI0 IPOrpaMMy CpeIHEro oo1ero oopa3oBaHus B Mpeenax
ocsoenns OIIOII CIIO Ha 0a3e OCHOBHOro oOmIeEro oOpa3oBaHMs, YYHUTHIBAJIACh OOBEKTHUBHAS
pearbHOCTh — HeOOoNbIION 00beM 4YacoB, OTHYLIEHHbIX Ha H3y4yeHHMEe XUMHMHU U CTpEeMJICHUE
MaKCHUMaJbHO COOTBETCTBOBATh MJESIM pa3BUBarollero odydeHus. [loaTomy TeopeTHuecKue BOIPOCHI
MaKCHUMAaJIbHO CMELIEHbI K Hayally U3y4eHUs TUCIMILIMHBL, C TEM 4TOOBI MOCeTyIOMUi (pakTHYeCKHi
MaTepHall pacCCMaTPHUBAJICS HA OCHOBE M3YYEHHBIX TEOPHIA.

Peanmzanust IemyKTHBHOTO TOAXOAa K HM3YYCHHIO XUMHH CIIOCOOCTBYET Pa3BHUTHIO TaKUX
JIOTHYECKUX OTepalfii MBIIUICHUs, KaK aHaJi3 U CUHTE3, 0000IIEHHEe W KOHKPETH3alHs, CPaBHEHUE U
aHAJIOTHSI, CACTEMAaTH3aIHs U KJIacCu(UKAIS U Ap.

N3ydenne XuUMHH B TPOQPECCHOHATBHBIX O00Pa30BaTENbHBIX OpPraHU3ALUAX, PEATH3YIOLINX
00pa3oBaTeNbHYyI0 IPOrpaMMy cpeaHero obmero obpazoBanus B mpenenax ocoenus OIIOIT CIIO na
0a3e OCHOBHOro o0OIero oOpa3oBaHMs, HWMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT MHpoduis
npo¢eCCHOHATIBLHOrO 00pa3oBaHUs. DTO BBIPAXKAeTCsI B COAEP)KaHUM OOyueHHs, KOJIMYECTBE YacoB,
BBIJICIISIEMBIX Ha U3yUeHHE OTACTHHBIX TEM IMPOTPaMMBbI, TITYOMHE WX OCBOSHHS 00ydJaroInMUCs, 00beMe
U XapaKkTepe MPaKTUIECKUX 3aHITUH, BUIaX BHEAYAUTOPHONW CAMOCTOSTEIbHOW PaOOTHI CTYACHTOB.



N3zydenune o0m1e00pa3zoBaTeIbHOrO y4eOHOrO mpeaMera «XUMHsS» 3aBepIIaeTCs MOABEICHUEM
UTOTOB B (opme Aud@epeHIIMPOBaHHOrO 3a4eTa B paMKax MPOMEKYTOUYHOH aTTecTali CTYJCHTOB B
nporecce ocBoerust OITOII CIIO ¢ moiydeHneM cpeHero o0mero oopa3oBaHus.
N3yvyenne XuMHUM HANIPABJIeHO HA J1OCTUKEHHE CJIeYIOIINX Lelei:

e (QopmupoBaHue y oOyyarolIMXCs YMEHHUsS OLICHMBaThb 3HAYMMOCTb XHMHYECKOTO 3HAHUS JUIS
Ka)KJ0r0 YeJIOBEKA;

e (QopmupoBanue y 00ydaromMXCs HEIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHU B CO3AaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA; YMEHHS OOBSICHATH OOBEKTHI U IPOLECCHI
OKPY’KAIOIIEW NEHCTBUTEIBHOCTU: IIPUPOJHON, COLMAIBHON, KYJIbTYPHOM, TEXHUYECKOU CPEBbI,
— HCIIOJIB3YS JUIsSl 3TOT0 XMMUYECKHE 3HAHMUS,

® pa3BUTHE Y OOYYAIOIIUXCSA YMEHHUH pa3nuyarh (hakThl U OLEHKH, CPABHUBATH OLIEHOYHBIE BHIBOJIBL,
BUJETb HX CBA3b C KPUTEPUSIMU OLEHOK U CBSI3b KPUTEPUEB C OIPEAEICHHOW CHCTEMOM
[EHHOCTEeH, POPMYITUPOBATH U OOOCHOBLIBATH COOCTBEHHYIO MTO3UITHUIO;

e nmpuoOpereHHe OOydYaIONIMMHUCSA  OMNbBITa  Pa3HOOOpa3HOHW  JEATENbHOCTH, MO3HAHUSA U
CaMOIIO3HAHUS; KJIFOUYEBbIX HABBIKOB, UMEIOIMX YHUBEPCAIIbHOE 3HAYEHHE JIJISl Pa3IMYHbIX BUJIOB
JeSITeTIbHOCTH (HABBIKOB pPEUIeHHs MpoOiIeM, MPUHSTHS PElIeHU, TONCKa, aHaIn3a 1 00paboTKH
uH(pOpMalLii, KOMMYHHUKATHBHBIX HaBBIKOB, HABBIKOB U3MEPEHUM, COTPYJHUUECTBA, OE3011aCHOTO
oOpallieHus C BEIIeCTBaMU B IIOBCEIHEBHOM JKHU3HHU).

MecTo yueOHOro npeaMera B y4eGHOM IIaHe
[Tpu peanuszanmu coaepkanus 00meo0pa3oBaTeILHOTO yUeOHOTO penMeTa « XUMHUS» B Mpeenax
ocBoeHHs obpasoBarenabHoro mukiaa OITOIT CITO (TIIICC3) Ha 6a3e 0OCHOBHOIO 00IIEro 00pa3oBaHMsI C
MOJIYYCHHUEM CPEJIHET0 00IIero o0pa3oBaHus MaKCUMallbHasl yueOHast Harpy3Ka CTYJCHTOB COCTABIISICT:
no crneuuansHocTaM CIIO Texnomnormueckoro mpoduns — 156 ugaca. M3 Hux — ayauTopHas
(oOs13aTesbHAsT) Harpy3ka OOYYAOIIMXCS, BKJIIOYAs MPaKTHYECKUE 3aHATHsS — 154 yaca u 2 wyaca -
nudepeHIMpPOBaHHBIN 3a4eT.

I[lnanupyemble pe3y/ibTaThbl H3yYeHHUs] Kypca XUMUM
OcBoeHue cojfiepkaHusi ydeOHOro mnpeameTa «XHUMHs», 00eCleuynuBaeT JAOCTHKEHHE OOYyJarolnuMUCS
CJIEIYIOIINUX PE3yJIbTaTOB:
*  JIMYHOCTHBIX:
JIP 6 - IlposBisomuii yBak€HHUE K JIFOJIAM CTAapUIEro MOKOJICHHS M TOTOBHOCTh K YYacTHIO B
COIIMAIbHON MOAEPIKKE U BOJOHTEPCKUX JIBUKEHUAX;
JIP 10 - 3a0otsmuiicss o 3aluTe OKpyKarollel cpelbl, COOCTBEHHON U UyKOi 0e30MacHOCTH, B
TOM 4ucCIe U(POBOK.
—— YyBCTBO TOPJIOCTH U YBOXECHHUS K UCTOPHUH W JOCTHKEHUSM OTEUECTBEHHOW XMMHMUYECKOW HAYKH;
XUMUYECKH TPAMOTHOE TOBEJICHHE B MPO(ECCHOHATBHON NEATEILHOCTH M B OBITY NMPH OOpalieHuu ¢
XUMUYECKUMH BEIIECTBAMH, MaTEPHAIAMH U MPOIIECCaAMU;
—— TOTOBHOCTh K TIPOJIOJDKCHHIO OOpa30BaHUS W TOBBINIEHUS KBaIU(PUKAIMK B U30paHHOU
poeCCHOHAIBHON JEATENHPHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUECKUX KOMIIETCHITUI B ATOM;
—— YMEHHE HCHOJIb30BaTh JOCTUKEHUS COBPEMEHHOM XMMHMUYECKOW HAyKU U XUMHUYECKUX TEXHOJIOTUMH
JUISE  TIOBBIIIICHHUS] COOCTBEHHOTO HHTEIICKTYaTbHOTO pAa3BUTHS B BBIOPaHHON MpodecCHOHANBHOMI
JIeSITeIIbHOCTH;
*  MeETanpeaMEeTHBIX:



—— HUCIIOJIb30BAHUE PA3JIMYHBIX BUJOB ITO3HABATEIILHON NEATEIBHOCTH U OCHOBHBIX MHTEIUIEKTYaJIbHBIX
ornepanuii (IIOCTaHOBKY 3a7a4yH, GOPMYJIMPOBAaHUS TUIIOTE3, aHATIN3A U CUHTE3a, CPAaBHEHHUs, 0000IICHNUS,
CHCTEMaTHU3alluY, BBIABICHUSA MPUYMHHO-CICICTBEHHBIX CBS3EH, TMOMCKA aHAJIOroB, (OPMYIMPOBAHUS
BBIBOJIOB)/1JIS1 pELIEHUS [IOCTaBJICHHOM 3a7a4y, IPUMEHEHUE OCHOBHBIX METO/I0B [TO3HAHUS
(HaOMOIeHNs, HAYYHOI'O SKCIEPUMEHTA) AJS U3Yy4YCHMs Pa3iIM4YHbIX CTOPOH XMMHUYECKHUX OOBEKTOB U
IIPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTAJIKUBAThCs B IpodecCHOoHaIbHOM chepe;
—— UCIOJIb30BAHNE PA3JIMYHBIX UCTOYHUKOB Ul IOJIYYEHUsI XUMUYECKOH HH(OpMAIK, YMEHUE OLICHUTh
ee JOCTOBEPHOCTb JUIsl JIOCTHXKEHUS XOPOLIMX Pe3yJIbTaTOB B MpodeccuoHanbHoM chepe;

*  IPEIMETHBIX:
—— c(OPMHPOBAHHOCTh TPEJACTABICHUH O MECTe XHMUU B COBPEMEHHOM HAy4YHOH KapTHHE MHpa;
NOHUMaHHUE POJIM XUMUU B (POPMHUPOBAHUU KPYrozopa U (yHKIMOHATIBHON I'PaMOTHOCTH YeNIOBEKa IS
peueHus NpakTUYECKUX 3a/1ay;
—— BIJQJICHHE OCHOBOINOJAralOUIMMU  XMMHYECKUMH IOHATUSMH, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BaHNE XUMUYECKOU TEPMUHOIOTUEN U CUMBOJIMKO;
—— BJI3/ICHUE OCHOBHBIMM METOJAaMM HAy4YHOI'O IO3HAHHUSA, MCIOJIb3YEMBIMH B XUMHH: HaOJIIOJICHUEM,
ONHCAaHUEM, HU3MEPEHUEeM, SKCIEPUMEHTOM; yMeHue o0pabaTbiBaTh, OOBACHATb PE3YJIbTaThI
IPOBE/ICHHBIX OIBITOB U JIEJIaTh BBIBObBI; TOTOBHOCTh U CLIOCOOHOCTh IPUMEHSTh METO/Ibl TO3HAHUS IIPU
pelIeHNN IPaKTUYECKUX 3a/1a4;
—— chOpPMHPOBAHHOCTh YMEHHS [aBaTh KOJMYECTBECHHBIE OIICHKH M IPOU3BOAUTH pACUETHl I10
XUMHAYECKHM (HOpMyJiaM U ypaBHEHHUSIM;
—— BJIaJICHUE NPaBUIaAMH TEXHUKHU 0€30M1aCHOCTU IIPU UCIOJIb30BaHUN XUMUYECKUX BEILECTB;
— c(hOpPMHUPOBAHHOCTh COOCTBEHHOM MO3MLMU IO OTHOUIEHHWIO K XHWMHYECKOH uH(popmanuy,
I10JIy4aeMOU U3 pa3HbIX HCTOYHUKOB.

BorinyckHUK HAa 62a30BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYUYHTHCH:
* Ha3bIBATh: N3YUYCHHBIEC BEIIECTBA 10 TPUBHAIBHON MJIM MEXIYHAPOIHONH HOMEHKJIATYPE;
* OmpeaeJfiTh: BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKHX 3JIEMEHTOB, THUIl XMMUYECKOU CBSI3U B
COEMHEHUAX, 3apsa] MOHA, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX U OPraHUYECKHUX
COCMHEHUM, OKHUCIUTEIb W BOCCTAaHOBUTENb, MPUHAIEKHOCTh BEIIECTB K pPa3HbIM KjaccaM
HEOPraHWYECKUX U OPraHUYECKUX COCTUHEHHUI;
* XapaKTepH30BaTh: 3JEMEHTHI MaJIbIX MMEPUOJOB MO UX MojoxkeHuto B Ileprnoanueckon cucreme J[.U.
MengeneeBa; oOmMe XHMMHUYECKHME CBOWCTBA  METANIOB, HEMETAJUIOB, OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX M OPraHUYECKUX COEAUHEHHUHN; CTPOEHHE M XHUMHUYECKUE CBOWCTBA H3YyYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX COECIUHEHNN;
* O0BSAICHATDH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHUSI, IPUPOAY XUMHUUYECKON CBA3U
(MOHHOI KOBaJIGHTHOM, METAITUYECKONW U BOJOPOIHOM), 3aBUCUMOCTh CKOPOCTH XMMHYECKON PeaKkIuu U
MOJIO’KEHNE XUMUYECKOTO PABHOBECHS OT Pa3IUYHBIX (PAKTOPOB;
* BBINOJHATH XUMHYECKHUN IKCIEPUMEHT: [0 pPACIO3HABAHUIO BAXHEWIIMX HEOPTraHMYECKUX U
OPraHUYEeCKUX COCTUHEHUN;
* MPOBOAMTBH: CAMOCTOATEIBHBIH TMOWCK XUMHUYECKOW HWH(GOPMAIIMH C HWCIOJIH30BAHUEM Pa3IUIHBIX
WCTOYHHUKOB (HAYYHO-TIONMYJISIPHBIX W3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMuTepHeTa);
WCITOJIH30BaTh KOMITBIOTEPHBIC TEXHOJOTUH ISl 00OpabOTKH U TIepeaaun XUMUIECKON HHPOpMAIHN U e
MPEJICTaBICHUS B Pa3IMYHbIX (hopMax;
* CBAI3BIBATH: U3YUCHHBII MaTepHrall Co CBOEH MpodeCCHOHATBHON ASITENFHOCTHIO;
* pemiaTh: pacueTHBIC 3a/1a4M 110 XUMUYECKUM (HOpMyJiaM U YPaBHEHUSIM;
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* HCHOJb30BaTh MNPHOOPEeTEHHbIe 3HAHMS W YMEHHS] B MNPAKTUYECKON [1eATeJbHOCTH M
MOBCETHEBHO KU3HM: I O0BSICHEHUS! XUMUYECKUX SBIICHUH, MPOUCXOSAIINX B IPUPOJIE, OBITY U Ha
MIPOU3BOJICTBE; OINPEACICHUS BO3MOXXHOCTH NPOTEKAHUS XUMHUUYECKHX MPEBPAIIEHU B pa3IudyHBIX
YCIIOBUSIX M OLIEHKM MX IOCJIEACTBHI; IKOJIOTMYECKH I'PAaMOTHOIO IOBEACHUS B OKpPYXKaroOIIEeH Cpene;
OLICHKH BIIMSHMS XMMHUYECKOI'O 3arpsi3HEHMUS] OKPYXKarolllel Cpelbl Ha OpPraHu3M 4YeEJOBEeKa W JIpyrue
JKUBbIE OpraHu3Mbl, 0e30macHOro oOpalleHusi C TOPIOYMMH M TOKCHYHBIMH BELIECTBAMHU H
71a00paTOpHBIM 00OpYIOBAaHUEM; IPUTOTOBICHHSI PACTBOPOB 3aJaHHOW KOHIEHTpAalMU B OBITY M Ha
MIPOU3BOJICTBE; KPUTUYECKOM OIEHKM JOCTOBEPHOCTH XMMMYECKOH HH(OpManuu, MOCTymamolled u3
Pa3HbIX HICTOYHUKOB.

BrinyckHUK HA 6230BOM YPOBHE [10/2K€H 3HATh:
* BakHelillle XUMHYECKHE TOHSATHS: BEIIECTBO, XUMHUYECKHM DJIEMEHT, aToM, MOJEKYya,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAaccChl, MOH, aJUIOTPONUS, U30TOIbI, XUMHUYECKas CBS3b,
ANEKTPOOTPHUIATENLHOCTD, BAJIGHTHOCTD, CTENIEHb OKUCIICHHUSI, MOJIb, MOJIIPHASI Macca, MOJIIPHBIA 00beM
ra3oo0pa3HbIX BEIIECTB, BELIECTBA MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS, PacTBOPHI,
SNEKTPONUT U HEIJIEKTPOIUT, SICKTPOJIUTUYECKAs UCCOLMAILINS, OKUCIUTENIh U BOCCTAaHOBHUTEID,
OKHUCJICHHE M BOCCTaHOBIIEHUE, TEIUIOBOM 3(PPEeKT peakuuu, CKOPOCTb XMMHUUYECKON peakiuu, KaTaius,
XHUMHYECKOE paBHOBECHE, YIIICPOIHBIN CKENET, (PyHKIMOHANIBHAS TPYIINA, H30MEPHs, TOMOJIOTHS;
* OCHOBHbIEe 3aKOHbI XHMHMH: COXPAHEHHS MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa BEILECTB,
nepuoanueckuil 3akoH /1.11. Menneneesa;
* OCHOBHbIE TEOPMH XMMHH: XHUMHYECKOW CBS3U, DJICKTPOJUTUYECKOW JUCCOIMAINM, CTPOCHUS
OpPraHMYECKUX M HEOPTaHMUYECKUX COCAMHEHMUIA;
* BaKHelillIMe BellleCTBA U MATepHAJIbl: BOXHEHUIINE METAJUIbl U CIUIABbI; CEpHAsi, COJISIHASI, a30THAsI U
YKCYCHAsl KHCJIOTBI; 0J1aropoiHbIe Ta3bl, BOJIOPO, KHUCIOPO/, TAJIOT€HBbI, IIEJI0YHbIE METAIIIbl; OCHOBHBIE,
KHUCIIOTHBIE U aM(OTEpHBIE OKCUABI U TUIPOKCUIBI, IIETOYH, YIJIEKUCIBIM U yrapHbIA Ta3bl, CEPHUCTHIN
ra3, aMMHaK, BOJla, IPUPOJHBIM ra3, MeTaH, 3TaH, 3TUJICH, alETWIECH, XJIOpUJ HaTpus, KapOoHAT U
ruapokapOoHaT HaTpus, kapOboHaT u docdar Kaubius, OCH30J, METAHOJI U ITAHOJ, CIOXKHBIE (UPHI,
JKUPBI, MbIJIa, MOHOCAaxXapuasl (TJIOKO03a), AMcaxapuibl (caxaposa), moJiMcaxapuabl (Kpaxmanl u
LEJUTI0I03a), aHWIMH, aMUHOKHUCIIOTHI, OEJIKM, MCKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, KayudyKw,
MJ1aCTMAacCCHhI;

Coaepixanue Kypca XUMHH

BBenenue
HayuHnble MeTOBI MMO3HAHUS BELIECTB U XUMHUYECKHUX SIBJICHUM. POsb DKCIEPUMEHTA U TEOPUU B
xuMUH. MojenupoBaHue XUMUYECKUX MPOIIECCOB. 3HaYeHHEe XUMUU Mpu ocBoeHuu npodeccuii CI1O u
cnernuanbHocteit CIIO TexHuueckoro npoduis npoeccuoHaATbHOrO 00pa3oBaHMUsl.

1. O0mas 1 HeopraHu4veckasi XUuMHs

1.1. OcHOBHBIE MOHATHSA U 3aKOHbI XUMHH
OcHoBHbIe TIOHATUSL XUMUU. BemectBo. ATom. Monekyna. XUMUYECKUN 3JIEMEHT. AJIOTPOIHSL.
[IpocTbie U cnoxHble BemiecTBa. KauecTBEHHBbIM M KOJIMYECTBEHHBIH COCTaB BEIIECTB. XUMHUYECKUE
3HaKu W (Qopmynbl. OTHOCHTENbHBIE aTOMHAasT W MOJEKyJspHas Macchl. KoiaumdecTBO BellecTBa.
OcHoBHbIE 3aKOHBI XUMHUU. CTexuomeTpus. 3aKOH COXPAHEHHS MacChl BEUIECTB. 3aKOH MOCTOSIHCTBA
COCTaBa BEMIECTB MOJICKYJISIPHOU CTPYKTYPBL. 3aKOH ABOTaApO U CIEACTBHS U3 Hero. PacueTHbie 3amaun
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Ha HAaxXOXJECHHE OTHOCHUTEIbHOW MOJEKYJSIPHOW MaccChl, ONpEAEIEHUE MAcCOBOM JIOJIM XUMHUYECKHX
3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Jemoncmpayuu: Mojenn aToMOB XUMHYECKHX 3JEMEHTOB. MOJENIN MOJEKYJ HPOCTBIX M CIOXKHBIX
BenlecTB (1apocrepkHeBble U Crroapra—Dbpurneda). Kosuiekuuss mpocThIX M CIIOXKHBIX BELIECTB.
Hexoropsle BemecTBa konudyecTBOM 1 Mosb. Moaenb MossipHoro odbeMa ra3zos. Asiorponust ¢ocdopa,
KHCJIOPO/1a, 0JI0Ba.

Ilpakmuueckoe 3anamue: Pernienue 3a1a4 Ha 3aKOHbI XUMHH.

1.2. llepuoanyecknii 3akoH u [lepuoanyeckasi cucTeMa XUMUYECKUX
jiemeHTOB JI. . Mene/ieeBa u CTpOeHHE aTOMA

[Tepuonuueckuii 3akon . . MengeneeBa. Otkpoitue . M. MenneneeBbim [lepronnueckoro
3akoHa. llepwomnueckmii 3akoH B (opmymupoBke JI. M. MennaeneeBa. Ilepmommnueckas Tabnuia
XUMHYECKHX D3JIEMEHTOB — Tpaduyeckoe OToOpakeHue mepuoandeckoro 3akoHa. CTpykrypa
NEPUOINIECKON TaOIUIBl: Mepuoabl (Manble M Oosbline), Tpynnsl (TaaBHas u mobounas). CtpoeHue
atoma u Ilepuonuueckuii 3akon [[. 1. MenneneeBa. Atom — cioxkHas yacTuua. S1apo (IpoTOHBI U
HEUTPOHBI) M 2JIEKTpOHHAs obonouka. M3otomnsl. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB JIECMEHTOB
MaJIbIX 1eprogoB. OCOOCHHOCTH CTPOEHHS JJIEKTPOHHBIX OOOJOYEK AaTOMOB JJIEMEHTOB OOJBIIMX
nepuoAoB (mepexoAnbix sneMeHToB). [lonsitue 00 opbOurtansx. s-, p- u d-opObutamu. DIEKTPOHHBIE
KOH(UTYypalu aTOMOB XUMHUUYECKUX 311eMeHTOB.CoBpeMeHHas opmynupoBka [leproauueckoro 3aKoHa.
3nauenue llepuoamueckoro 3akona u Ilepuogmueckoit cuctembl xumuueckux osnemeHtoB /J[. U.
MemnzeneeBa aisi pa3BUTHS HAYKH U TIOHUMAHUS XUMHUYECKON KapTUHBI MUPA.
Jemoncmpayuu: Pazmuunapie gopmbl Ilepuoamueckoit cucreMbl XuUMHUeCKHx dnementoB J[. .
Mengeneesa. /lunamuueckue Tabauupl A mMozaenuposanus [lepuoanueckoit cucteMpl. DIeKTpU3ALUSL
TE€JI U UX B3aUMOJICHCTBHUE.
Jlabopamopueiit  oneim: MonenupoBanue mnoctpoeHusi Ilepuoanueckoi TaOIUIBI XUMHUYECKHUX
3JIEMEHTOB.
Ilpakmuueckoe 3anamue: CTpoeHHE aToMa.

1.3. CTpoenue BemecTBa

WNonnas xumuueckas cBsi3b. KaTuonbel, ux oOpa3oBaHHe U3 aTOMOB B pe3ylbTaTe Mpolecca
OKHUCJICHUA. AHHOHBI, UX 00pa3oBaHUE W3 aTOMOB B pe3yJbTaTe Mpollecca BOCCTaHOBIECHUS. MoHHas
CBA3b KAaK CBSI3b MEXJy KaTHOHAMU M AaHUOHAMM 34 CUET DJJIEKTPOCTATUYECKOTO MPUTSIKEHUS.
Knaccudukanus HOHOB: MO COCTaBy, 3HAKy 3apsja, HAIWYUIO TUApaTHON oOomouku. HoHHBIE
Kpuctauimueckue pemeTkd. CBOWCTBA BEMIECTB C HOHHBIM THUIIOM KPUCTAJUIMUYECKOM PEHISTKHU.
KoBanenTtnast xumundeckasi cBsizb. MexaHn3m oOpa3oBaHusl KOBaJEHTHOH CBs3U (OOMEHHBIH U JOHOPHO-
aKIENTOPHBIN). DJIEKTPOOTpUIIATEIbHOCTh. KOBalleHTHBIE MOJspHAs U HemoJispHas cBs3u. KpatHocTs
KOBAJIGHTHOM CBsi3U. MOJEKyJsIpHBIE U aTOMHBIE KpUCTAJUTMYeckue pemeTkd. CBOMCTBa BEIIECTB C
MOJIEKYJIIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMH penieTkaMu. Metamnueckast cBsi3b. MeTramueckas
KpUCTAJUIMUECKasi peuieTka M MEeTaJUIM4ecKas XMMHUuecKass CBs3b. DU3MUYECKHEe CBOMCTBA METAJIOB.
ArperaTHble COCTOSIHHSI BEIIECTB W BOAOPOJHAS CBSA3b. 1Bepaoe, KUIKOE M razo00pa3HOe COCTOSHUS
BemecTB. [lepexos BemiecTBa U3 OJHOTO arperaTHoOro COCTOSAHMS B Apyroe. Bogoponnas cBs3b. UucTbie
BellecTBa U cMecH. [loHaTre o cMecu BemecTB. ['oMOreHHble U reTeporeHHbie cMecH. CocTaB cMecen:
o0beMHas U MaccoBas JI0JIW KOMIIOHEHTOB CMECH, MaccoBas JoJisl mpumeceil. /lucnepcHble cucTeMBl.
[Tonsitue o nucnepcHoit cucreme. JlucmepcHas ¢asza u aucnepcuoHHas cpena. Kriaccuduxarus
JTUCTIEPCHBIX cucTeM. [ToHSATHE 0 KOJIJIOMIHBIX CUCTEMAaX.
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Jemoncmpayuu: Moaens KpUCTAJUIMYECKON penieTku xiaopuaa Hatpus. OOpas3isl MUHEpaJIOB ¢ MOHHON
KPUCTAITIMYECKON PEIIETKOM: KajlbluTa, rajauTa. MoAenn KpUCTAINYECKUX PEIIETOK «CYXOro JIbJa»
(unmm ¥iona), anmmasa, rpaduTa (Wau kBapua). IIpuGopsl Ha KUAKUX KpucTauiax. OOpasisl pa3IHuHBIX
JUCIIEPCHBIX CHCTEM: 3MYJbCHI, CyCIIeH3MM, a’po3oisiei, reneid u 3oinei. Koarymsamus. Cunepesuc.
Oddext Tunnans.

Jlabopamopnuie onvimui: 11purotopiaeHue cycrneH3un kapooHaTa Kajablus B Boje. [lonydyenue smynbcun
MOTOpHOT0 Maciia. O3HaKOMJIEHHE CO CBOMCTBAMU AUCHEPCHBIX CUCTEM.

IlIpakmuueckoe 3anamue: Buapl XUMHYECKOU CBA3U.

1.4. Boaa. PacTBopbl. DJIeKTPOJUTHYECKAS TUCCOIHAIIUS

Boma. PactBopel. PactBopenmwe. Boga kak pacTtBoputesib. PacTBOpUMOCTH  BEIIECTB.
HacepliieHHble, HEHACBILIEHHBIE, IEPECHILIEHHbIE PAcTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH TIa30B,
KHUJIKOCTEH M TBEPIBIX BEIIECTB OT pa3iMyHbIX (hakTopoB. MaccoBas H0JS PacTBOPEHHOT'O BEIIECTBA.
DNEKTPOIUTHYECKAs JUCCOLUALUA. DIEKTPOIUTHl U HEAIEKTPOUTHI. DJIEKTPOIIUTUYECKAS TUCCOLMALIMSL.
MexaHu3MBbl AIEKTPOIIUTUYECKON JUCCOLMAIIUH [l BEILIECTB C Pa3IMYHBIMU TUIIAMH XUMUYECKOU CBS3H.
['unpaTtupoBaHHble U HETUAPATUPOBAHHBIE HOHBI. CTENEHb 3JIEKTPOJUTHUECKOM quccouranun. CUiIbHbIE
U cialbie 37eKTPOoIUThl. OCHOBHBIC TOJOKEHUS TEOPUHU IJIEKTPOIUTUYECKON mucconuanuu. KucmoTsl,
OCHOBAHUS U COJIA KaK AJIEKTPOJIUTHL.
Jlemoncmpayuu: PactBopuMocTh BemiecTB B Boje. CoOupaHue ra3oB METOJOM BBITECHEHHUS BOJIBI.
PacTBOpeHue B BoJie CepHOM KUCIOTHI U cosield aMmMoHus. O0pasiibl KpUCTaoruaparoB. M3rotosnenue
TUIICOBOM MOBA3KU. VcnbITaHMe pacTBOPOB 3JEKTPOJIIUTOB U HEINEKTPOJIUTOB HA MPEIMET TUCCOLUALINH.
3aBUCUMOCTb CTEIEHH AJIEKTPOJUTHUECKON TUCCOLUALIMN YKCYCHON KUCIOThI OT pa30aBieHMs pacTBOpA.
JIBMKEHHE OKpALIEHHBIX HOHOB B JIEKTPUYECKOM I10J1€. [IpUroToBienme »xecTKkol BOJbI U YCTPAHEHUE €€
xecTkocTu. MonnuTtel. OOpasiipl MUHEPATIBHBIX BOJ PA3JIMYHOTO Ha3HAYEHUS.
Ilpakmuueckoe 3anamue: llpurotoBineHue pacTBOpa 3aJaHHON KOHLEHTpauuu. Peakuuu HOHHOIO
oOMeHa.

1.5. Kinaccugukanus HeOpraHm4ecKMX coeJMHEeHU U UX CBOMCTBA

Kucnorsl 1 ux cpoiictBa. KucioTel Kak 3JI€KTPOJIUTHL, UX KIAaCCU(pUKALUS MO Pa3IMuHbIM
IOpU3HaKaM. XUMHYECKHE CBOMCTBAa KHCIOT B CBET€ TEOPUU 3JIEKTPOJIUTHYECKON JUCCOIMALINY.
OcoOeHHOCTH B3aMMOJICHCTBHUS KOHIEHTPUPOBAHHOM CEPHOM M a30THOW KHCIOT C MeETaJlJIaMH.
OcHOBHBIE cITOCOOBI OTY4YeHUsI KUCI0Thl. OCHOBaHUS U UX cBOMCTBA. OCHOBAHHUS KaK 3JIEKTPOJIUTHI, UX
KJaccu(uKalus 10 pa3IMyHbBIM IpHU3HaKaM. XHUMHYECKHE CBOMCTBA OCHOBAaHUH B CBET€ TEOPHUH
ANEKTPONIUTUYECKON Aucconuanuu. PasnolkeHue HepacTBOPUMBIX B BoJie OCHOBaHMM. OCHOBHbIE
crocoOsbI nory4yeHus ocHoBanuil. Conu u ux cBoiictBa. Conu Kak 37eKTpoauThl. Coliu cpeHue, KUCIbIe
Y OCHOBHbIE. XHMHUYECKHE CBOMCTBA COJIEH B CBETE TEOPUH EKTPOIIUTHYECKON quccounanuu. Crocoosbl
nosydeHus: coneit. ['maponus coneid. Oxkcuapl U ux cBoicTBa. Coneobpasyrolue U Hecoaeo0pasyrolre
okcuipl. OcHOBHBIE, aM(OTEpHbIE U KHCIOTHBIE OKCHJIbI. 3aBUCUMOCTb XapaKTepa OKCHIa OT CTEHNEeHH
OKHCIIEHHsI 00pa3yIoLIero ero Meraunia. XuMHUuecKkue cBoicTBa okcu10B. [TomyyeHne okcuaoB.
Jemoncmpayuu: B3aumoneicTBUE a30THOM M KOHILIEHTPUPOBAHHOW CEPHOM KHUCJIOT C METajIaMu.
l'openue ¢ochopa u pacTBopeHHe mpoaykra ropeHust B Boje. llomydyeHue u cBoicTBa aM(pOTEpHOTO
ruapokcuaa. HeoOpatumblit ruaponu3 kap6uaa kanpuus. OOpaTUMBIA TUIPOIN3 COJIEH pa3IMyHOTrOo
THUTIA.
Jlabopamopnuie onvimui: VicibiTaHne pacTBOPOB KUCIOT MHJIMKAaTOpaMu. B3anMopeiicTBre MeTallioB ¢
KHCI0TaMu. B3anMopelicTBUe KUCIOT C OKCHaMU METauloB. B3anMopeicTBre KUCIOT ¢ OCHOBaHUSIMH.
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B3anmogerictBue KUCIOT ¢ cossiMH. VcnibiTanue pacTBOpOB 1I€/I04eil MHAMKATOpaMu. B3aumonencreue
niesio4et ¢ coisiMu. PasnoskeHue HepacTBOPUMBIX OCHOBAaHMW. B3aumonencTBHE COJIEH C METaJUIaMH.
B3aunmogerictue coneit Ipyr ¢ ApyroM. I'maponus cosiel pa3au4HoOro THIIA.

Ilpakmuueckoe 3anamue: I'eneTruecKas CBA3b MEKIY KJIaCCaMU HEOPTaHUYECKUX COCIUHEHUN

1.6. XumMnueckune peakuumn

Krnaccudukanusa xummudeckux peakiuil. Peakiuu coeinHeHus, pa3inokKeHus, 3aMeleHus, OOMeHa.
Karanutuueckue peakiuu. OOpatumble W HeoOpaTUMble peakiuu. ['OMOTeHHble U TeTepOoreHHbIC
peakuu. DK30TepPMHUYECKHE U SHIOTEPMHYECKHE peakuuu. TermioBoil 3(pPeKT XUMHUECKUX PEaKIIHiA.
Tepmoxumuueckre ypaBHEHHs. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHbIE peakiuu. CTElneHb OKHUCICHUS.
Oxucnutens U BoccTaHOBJIEHME. BoccTaHOBUTEND M OKUCIEHHME. MeToj 3J1€KTpOHHOro OanaHca s
COCTaBJICHUS] YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakifil. CKOPOCTh XUMUYECKUX PEaKIIUil.
[lonsiTHE O CKOPOCTM XUMHYECKMX pEaKUHMi. 3aBUCHMOCTb CKOPOCTHM XUMHYECKMX PpEaKUUHd OT
pasnUYHBIX  (AKTOPOB: TPUPOILI PEArHPYIONIMX BEIIECTB, WX KOHIICHTPAIMH, TEMIICPATypHl,
MOBEPXHOCTU COMPUKOCHOBEHHS U UCIOJIb30BAaHUS KaTalnu3aTopoB. OOpaTUMOCTh XUMUUYECKUX PEAKIIHM.
OOpaTtumbie 1 HEOOpAaTUMBbIE peaklUi. XMMHUUECKOE PABHOBECUE U CITIOCOOBI €r0 CMEIICHUS.
Jemoncmpayuu: 1Ipumepbl HEOOPATUMBIX PEaKIUi, HIYIIUX C 00pa30BaHUEM OCaJKa, ra3a WU BOJBIL.
3aBUCUMOCTh CKOPOCTH PEaKIMU OT MPUPOJbl PEearupyrouiux BellecTB. B3aumonencTBue pacTBOpPOB
CEpPHOH KHCJIOTHI C PacTBOpaMH THOCYJb(hara HATPUsS PA3TMYHON KOHIICHTPAIMA W TEMIICPATYpPHI.
Mogenb KUMSIEro cjios. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklMu OT MPUCYTCTBUS KaTalu3aTopa
Ha IIPUMEpE pa3IoKEHUS MEPOKCHIa BOAOPOJA C IMOMOUIBIO JUOKCHAA MapraHiia U Karajiasbl. Mojaeib
anekTpoausepa. Mojienb 3IeKTPOIU3HON BaHHBI ISl TTOTYYECHUS aTtOMUHUA. MOJIesIb KOJIOHHBI CUHTE3a
aMMHaKa.
Jlabopamopuvie onvimel: Peakiys 3aMeIIeHUs] MEU KEJIEe30M B paCTBOPE MEIHOTO Kynopoca. Peakuuu,
uayue ¢ oOpa3oBaHMEM OCa/iKa, ra3a WiId BOJABI. 3aBHCHUMOCTh CKOPOCTH B3aMMOJCHCTBHS COJSHOM
KHCIJIOTBl ¢ METaJUIaMU OT UX MPUPOJBbl. 3aBUCUMOCTb CKOPOCTH B3aMMOJEHCTBUS LIMHKA C COJIIHOU
KHCJIOTOM OT €€ KOHIEHTPAIMH. 3aBUCUMOCTh CKOpPOCTH B3aumojencTBust okcuaa menu (I1) ¢ cepnoit
KHUCJIOTOW OT TEMIIEPATYPHI.
Ilpakmuueckoe 3anamue: Pemienue 3a1a4 Ha CKOPOCTh XUMHYECKUX PEAKITUN

1.7. MeTa/uibl 1 HEMeETAJLJIbI

Mertamipl. OcOOEHHOCTH CTPOEHUS aTOMOB U KPUCTALIOB. DU3MYECKHE CBOMCTBA METAILIOB.
Knaccupukanus MeramioB 1O  pa3du4HbBIM — IpHU3HaKaM. XHUMHYECKHE CBOMCTBA  METAJlJIOB.
DIEeKTPOXUMHUYECKUN Psifl HampsDKeHH MeTauioB. Mertamiotepmusi. OO0mme crnocoObl MOMy4YeHUs
MetauioB. llonstue o meramnmypruu. Ilupomeramnyprus, THAPOMETAILTYPrUsi U SJIEKTPOMETAILTYPIrUsl.
CmnaBel uepHble U 1BeTHbE. Hemeramnbl. OcoOeHHOCTH CTpoeHHsI aTOMOB. HemeTamiasl — MpocThie
BEILIECTBA. 3aBHCHUMOCTb CBOMCTB TaJOr€HOB OT MX TMOJOXKEHHUS B MEPUOJUYECKON CHUCTEME.
OKHCIHUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETANIOB B 3aBUCUMOCTH OT UX IOJOXKEHUS B PALY
3JIEKTPOOTPHUIIATETHHOCTH.
Jemoncmpayuu: Konnexkius MetamioB. B3anmoselicTBre MeTaIIIOB ¢ HEMeTauTlaMu (KeJe3a, IUHKA U
ATIOMUHHS C CEpOM, aTIOMHUHHS C HOJIOM, CypbMBI C XJIOPDOM, TOPEHHE >Kele3a B xjope). ['openue
MeTtauioB. AmomuHoTepmusi. Komtekiuss HemeramioB. ['opeHne HemeTamwioB (cepwl, ¢ocdopa, yris).
BriTecHeHHE MeHee aKTHMBHBIX TaJOT€HOB M3 PACTBOPOB WX COJIEM Oojiee aKTUBHBIMU TaJOTCHAMH.
Mopenbs TPOMBIIUIEHHON YCTAaHOBKHU JJIsi IPOU3BOACTBA CEPHOU KHCIOTHL. Mopaens medd Juis 00Kura
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u3BecTHsKa. Koyulekunum mNpoayKUuil CHIMKAaTHOW MpOMBINUIEHHOCTH (cTeknia, (apdopa, dasHca,
[IEMEHTA Pa3IMYHBIX MAPOK U JIp.).

Jlabopamopnuie onvimepr: 3akanka U oTnyck craind. O3HaAKOMIIEHHE CO CTPYKTypaMH CEporo U Oeyoro
yyryHa. PacriozHaBanue pyj xenesa.

Ilpakmuueckue 3anamun: Ilonydyenue, coOupaHue U  pacrno3HaBaHue ras3oB. Perenue
9KCHEPUMEHTAJIbHbIX 3a7a4.

2. Opranuyeckasi XuMusi

2.1. OcHOBHbBIE NIOHSATHUS OPraHUYECKOH XMMHUU U TEOPHUsi CTPOEHUS
OpPraHuYecKUuX COeIUHEeHU M

IIpenmer oprannyeckoil xumuu. [IpupoaHble, HCKYCCTBEHHBIE U CHHTETUYECKHE OPraHUYECKHE
BenlecTBa. CpaBHEHHE OpPraHMYECKMX BEIIECTB C HEOPraHMYECKUMMH. BaneHTHOCTb. XUMHUYECKOE
CTPOCHHE KaK IIOPANOK COCIMHEHMS AaTOMOB B MOJIEKYJIBI II0 BaJIEHTHOCTH. Teopusi CTpOeHus
opranuueckux coeguHeHuil A. M. BytnepoBa. OCHOBHbIE T0JIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHHUS.
Nzomepusi u wu3oMepbl. XuMHUECKHE (QOPMYIBI M MOJEIH MOJIEKYJIl B OPTraHUYECKOH XUMHH.
Knaccudukanus oprannmyeckux BeniectB. Knaccudukanus BemecTB Mo CTpPOCHHUIO YIIIEPOAHOTO CKeJleTa
U Hamuuuio (QyHKOMOHANBHBIX rpynn. ['omosorm u romonorusa. Hawana nomenknarypel [UPAC.
Knaccugpukanus peakuuii B opraHudyeckod xumuu. Peaknum mnpucoenuHeHHus (THIPUPOBAHUS,
rajJJoreHUPOBAaHUs, THAPOraJOreHUpPOBaHUs, Tujaparanuu). Peakuuu oTmiemieHus (AETHUAPUPOBAHUS,
JIeTUAPOraJIoreHUPOBaHuUs, leruaparanun). Peakunu 3amemenus. Peakiuu nzomepuzanum.
Hemoncmpayuu: Mojenn MOJIEKyI TOMOJIOTOB U U30MEPOB OPraHMYECKUX coennHeHuil. KauecTtBeHHOE
oOHapy»XeHHe yriepoja, BOAOPOIa U XJI0pa B MOJIEKYJIaX OPraHMUECKUX COEIUHEHUM.
Jlabopamopuuwiit onsim: 13roToBieHrE MOJEIIEH MOJIEKYJI OPTaHUYECKUX BEILIECTB.

2.2. YrieBoaopoabl M X NPUPOAHbIE HCTOYHNKH

AnkaHbl. AJKaHBI: TOMOJIOTHYECKMM psAJ, U30MEpUS M HOMEHKIATypa AJIKAaHOB. XMUMHUYECKHE
CBOWCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEeIleHNe, Pa3lIoKeHHe, AeruapupoBanue. IIlpumenenue
aJKaHOB HA OCHOBE CBOMCTB. AUJKEeHBl. OTHIIEH, €ro ImojydyeHue (JeruJpupoBaHUEM JTaHA,
JernonuMepusanueil nonudTUieHa). [omonoruueckuil psa, u3oMepHs, HOMEHKIAaTypa aJKeHOB.
XUMHUECKHE CBOWCTBA 3TUJICHA: FOpPEHUE, KaueCTBEHHbIE peakiuu (obeciBeunBaHne OPOMHOM BOJBI U
pacTBOpa IepMaHraHara Kajus), TWApaTalus, noiauMepuszauus. [IpuMmeHeHMe >THIIEHA Ha OCHOBE
cBoiicTB. JlueHnl u kayuykd. IIoHATHE O nMEHax Kak yIJEBOAOPOAAax C JABYMs JBOMHBIMU CBS3SIMH.
ConpspkeHHble qUeHbl. XMMHUYECKHe cBoMcTBa OyTanueHa-1,3 m u3omnpeHa: obeciiBeunBaHHEe OpOMHOMN
BO/BI M MOJIMMEpH3anusi B Kayuyku. HarypanpHblii W cuUHTeTHYecKue Kayuyyku. Pe3uHa. AJKHHBI.
AneruneH. XHUMHYECKME CBOICTBa aleTHJIEHA: TOpEeHHe, oOeclBeunBaHWEe OpOMHON  BOJIbI,
NPUCOEAMHEHUH XJIOpOBOJOpOJa M Tuaparauus. I[IpuMeHeHWe aleTHiIeHa Ha OCHOBE CBOMCTB.
MesxknaccoBasi n3omMepus ¢ ankajaueHamu. Apenbl. benzon. Xumudeckue cBoiicTBa OeH30J1a: FOpPEHHUE,
peakuuu 3aMelleHus (rajJoreHupoBaHue, HuUTpoBaHue). [IpuMeHeHne OeH307a Ha OCHOBE CBOMCTB.
[Ipupoanble UCTOYHUKHM YTIiIeBOAOpOaOB. IIpuponaHblil ras: coctaB, IPUMEHEHUE B KAUECTBE TOILJIUBA.
Hedts. CoctaB u nepepabotka Hedru. [leperonka negru. HedrenpoayKkTsl.
Hemoncmpayuu: I'opeHre MeTaHa, 3TUJEHA, auneTwieHa. OTHOLIEHHE MeTaHa, STWIEHA, aleTWICHA U
OeH30/1a K pacTBOpaM IepMaHraHara Kaauss W OpomHoi Boze. IlomydeHue »sTuieHa peakuuen
JeruapaTalluyd 3TaHoJa, aleTHIeHa — THUAPOIM30M KapOuaa kambius. PasnoxkeHue kaydyka npu
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HarpeBaHWU, UCIBITAHUE MPOIYKTOB PA3JIOKEHHUA Ha HempeaenbHocTh. Kosekius oOpas3noB HedTu u
HedTenpoaykToB. Komnekius «KaMeHHBIH yTroib 1 MPOAYKINs KOKCOXUMUYECKOTO IPOU3BOJICTBAY.
Jlabopamopnuie onvimpr: O3HaKOMIIEHUE C KOJUIEKLIMEH 00pa3lioB HEPTH U MPOAYKTOB €€ MepepaboTKH.
O3HaKOMJICHHE C KOJUIEKLIMEH KaydyKoB B 00pa3aMu U3AETHi U3 PE3HHBI.

Ilpakmuueckoe 3anamue: llomyueHne >TuiIeHa W W3ydeHHE ero CBOUCTB. CTpyKTypHbIE (HOPMYIIBI
OpPraHMYeCKHUX BEIIECTB, M30MEPbl U ToMmosord. Pemienue 3amad Ha BBIBOA (OPMYI YIIIEBOJIOPOIOB.
CpaBHUTENbHAS XapaKTEPHCTHKA YIJIEBOJOPOAOB. ['eHeTHyeckas B3aMMOCBSI3b MEXIY OCHOBHBIMH
KJIacCaMu yTJIeBOIOPO/IOB.

2.3. Kucaopoacoaepsxamue opraHuyecKkue coeIuHeHus

Cnuptsl. Ilomyuenue 3TaHona OpoXEHHEM TIJIIOKO3bI M TUApaTanuei sTuiieHa. [ uapoKCuibHAs
rpynna kak pyHkunoHanpHas. [loHsaTHE O MpeAenbHBIX OJTHOATOMHBIX CIUpPTaX. XUMUYECKUE CBOMCTBA
3TaHOJIA: B3aWMOJICHCTBHE C HAaTpueM, OOpa30oBaHUE NPOCTHIX M CIOXKHBIX 3(QHUPOB, OKUCICHHE B
anpaerul. IIpuMeHeHne dTaHONA HA OCHOBE CBOMCTB. AJIKOIOJIM3M, €0 IIOCIEICTBHS JJI1 OpPraHU3Ma
YyeJloBeKa M MpeaynpekaeHue. [ TuuepruH Kak npeacTaBUTeNlb MHOTOATOMHBIX clupToB. KadecTBeHHas
peakuus Ha MHoOroaromHsle cnupthbl. IIpumenenue raunepuHa. denon. Ouznyeckue U XUMHUYECKHUE
cBoiicTBa (peHona. B3amMmHOe BiHsiHHME aTOMOB B MOJIEKYyJe (peHOJIA: B3aUMOJCHCTBUE C THUIPOKCHIOM
HaTpus U a30THOHM kucinotoil. [IpumeHenue ¢eHora Ha ocHOBE CBOMCTB. Anpaerunsl. [lonsTHe 006
anpJaeruaax. AJpJAeTuAHas rpynna Kak ¢yHKIHOHANbHas. POopMalblIerul U €ro CBOICTBA: OKUCICHHE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOWIMU cnupT. [lomydyeHue ampaeruyion
OKHCJICHHEM COOTBETCTBYIOIIMX crnupToB. [IpuMenenue ¢opmanbaernia Ha OCHOBE €ro CBOWMCTB.
KapbonoBeie kucnorel. [lonstne o KapOOHOBBIX KHcioTax. KapOokcmipHas Tpymnma —Kak
¢dyHkuoHanbHas. ['oMonoruueckuii psii IpeaenbHbIX 0OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyuenue
KapOOHOBBIX KHUCJIOT OKHCJICHHEM ajbJCTHIO0B. XMUMHYCCKHE CBOMCTBAa YKCYCHOW KHCJIOTHI: OOIIue
CBOWCTBA ¢ MHHEPAJIBLHBIMU KUCIOTaMHU U peakuus srepudukanuu. [IpuMeHenne ykCyCHON KHCIOTHI Ha
OCHOBE CBOMCTB. BpICIINE JKUpHBIE KUCIOTHl Ha MPUMEPE MaJbMUTUHOBOM M CTeapUHOBOU. CIlOKHBIE
a¢upsl U xupbl. [lodyyenune ciaoxubix 3gupoB peakuuent stepudpukanuu. CroxHbie Y3QUpPHI B IPUPOJE,
uX 3HadyeHue. [IpuMeHeHHe CIOXKHBIX 3PUPOB HAa OCHOBE CBOMCTB. JKHpBI Kak CIOXHBIE 3(UPHI.
Knaccugukarus xupoB. XUMHUYECKHE CBOMCTBA JKUPOB: T'MIPOJIM3 U THIPUPOBAHUE >KUIKUX >KUPOB.
[Ipumenenne >XKUpOB Ha OCHOBE CBOWCTB. Mbuta. YTieBoAbl. YTIJIEBOJbl, HX KiaccU(UKALMSL:
MOHOcaxapuabl (TJII0KO03a, (pyKTO3a), aucaxapuibl (caxaposa) u Tolucaxapuabl (Kpaxmail u
nemoao3a). ['nmoko3a — BemecTBo ¢ JABOMCTBEHHOM (YHKIMEH — aibAeruA0CHUpT. XUMHUYECKHE
CBOMCTBa TJIFOKO3bl: OKHCIIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJEHHE B COpPOUT, CIHMPTOBOE
Opoxxenue. [IpuMeHeHMe IIIIOKO3bI HA OCHOBE CBOICTB. 3HaUCHME YIJIEBOJIOB B JKMBOM MPUPOIE U KU3HU
yenoBeka. [loHATHE O peakuusAX MONMKOHJEHCAlMM W TUAPOJIM3a Ha NPUMEPE B3aUMOIPEBPAICHUN:
TJII0OKO03a <= TMOJIMCaXapuI.
Hemoncmpayuu: OxucieHue cnupra B anpaerui. KauecTBeHHbIe peakliui Ha MHOTOATOMHBIE CIIUPTHI.
PactBopumocTh (eHosa B Bojie pu OOBIYHOM TeMIlepaType U HarpeBaHuU. KauecTBEeHHBbIE peakluu Ha
¢denon. Peakuust cepeOpsiHOrO 3epkajia aabAeruoB U INII0KO3bl. OKUCIIEHNE albAETU0B U TIIIOKO3bl B
KHUCTO0TY ¢ oMonibio ruapokcuaa Meau (I1). KauectBennas peakuus Ha kpaxmain. Komneknust 3gpupHbIX
Macedn.
Jlabopamopusie onvimulr: PacTBOpeHUE TIIMIIEpUHA B BOJIE U B3auMoJieiicTBre ¢ ruapokcuaom meau (II).
CBoiicTBa yKCYCHOW KHCIOTBI, OOIIME CO CBOHCTBAMH MHUHEpAIBHBIX KHUCIOT. JloKa3aTenbcTBO
HENPEENIbHOI0 XapaKkTepa KUJKOro kupa. BzaumoaeiicTBie riIro0Ko3bI U caxapo3bl ¢ THIPOKCHIOM MEIN
(IT). KauecTBeHHas peakuus Ha Kpaxmad.
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Ilpakmuueckue 3anamus: VI3omepusi cupTOB U anbaerunoB. KapOOHOBBIE KHCIOTHI, UX CBOWCTBA.
CpaBHMTENbHAs XapaKTEPUCTHKA Kpaxmaiga M LEeJUII0N03bl. PemeHue 3agay Ha BBIBOA  (OPMYI
OpTraHU4YCCKUX BCIICCTB, COJACPIKAIIUX KHUCIOPO. T'eneTndeckass B3aMMOCBS3b MCKAY OCHOBHBIMU
KJIaCCaMM KHCJIOPOACOAEPKAIINUX COEAUHEHUHN.

2.4. A3oTcoaep:kamue opranndeckue coefuHenns. [loumepsl

Awmmunbl. [lonstne 06 amuHax. Anudarudyeckue aMHHBI, X Kilaccu(UKalUs U HOMEHKJIATypa.
AHWINH Kak opraHudeckoe ocHoBaHue. [lomydenue anmnmuHa U3 HUTpoOeH3oma. [IpuMeneHne aHuIMHA
HA OCHOBE CBOWCTB. AMHHOKHCIOTHL. AMHHOKHCIOTHI Kak aMmpoTepHble IuYHKIMOHATIbHBIE
OpraHMYecKHUe COequHEHHUs. XHUMUYECKHUE CBOWCTBA AMHUHOKHUCIIOT: B3aUMOJICHCTBUE C MIEJIIOYAMHU,
KUCIIOTaMU M Jpyr c JpyroMm (peakuus mnojdukoHAeHcauuu). l[lenTuanas cBA3b U TOJUICHTUIIBL.
[IpuMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB. benku. [lepBuuHas, BTOpUYHas, TpeTUYHAsI CTPYKTYpPHI
O0enkoB. XHWMHYECKHE CBOWCTBA OCJIKOB: TOpPEHHE, JEHATypalusi, THAPOJIHM3, LBETHBIE pPEaAKLUU.
Buonornyeckue pyHKIMN OEIKOB.
Hemoncmpayuu: B3auMoAeicTBUE aMMHAaKa M aHWIWHA C COJIIHOM KHUCIOTOW. Peakius aHwinHa C
OpoMHOI Bomo#. JloKa3aTenbCTBO HaMMUUs (PYHKIMOHAIBHBIX TPYNI B PacTBOPaX aMHUHOKHCIIOT.
PacTBOpenue n ocaxxaenue 6enkoB. LIBeTHbIE peakuy OEIKOB.
Jlabopamopnvie onvimer: PactBopenue OenkoB B Bojae. OOHapykeHUE OEIKOB B MOJOKE U MSICHOM
Oynbone. JleHaTypauus pacTBopa Oelka KypUHOTO SHIla CIHPTOM, PAcTBOPAMH COJIEH TSXKENbIX
METAJIJIOB U MIPU HarPEBaHUH.
Ilpakmuueckue 3anamusa: PenieHue >KCIEPUMEHTAIBHBIX 3a7a4 Ha HMIECHTU(UKALWIO OPraHMYeCKUX
coenuHeHuil. Jlenaryparus 6enka. [{BeTHbIC peakiinu OEIKOB.

2.5. lMoanmepwbl
[Tomumepsl. benku u monmucaxapuapl kak Ouomonumepsl. [lnmactmaccel. Tlomydenue momumepos
peakuuen moNMMEepHU3aluy U MOJUKOHAEHCAUUU. TepMOILUIaCTUYHbIE U TEPMOPEAKTUBHBIE IIJIACTMACCHI.
[IpencraBurenu mactmacc. BonokHa, wux knaccuduxanus. [lomydyenune BosiokoH. OTAenbHbIE
IIPEACTABUTENN XUMHUYECKUX BOJIOKOH.
emoncmpayuu: I'opeHre NTUYBETO NIEPA U IIEPCTSIHOW HUTH.
Ilpakmuueckue 3anamusn: Pacrio3HaBaHHE IIJIACTMACC U BOJIOKOH.

2.6. Hyk/ienHOBBIE KHCJIOTHI.

HyxiiennoBble kucnoTel. HykaeMHOBBIE KHUCIOTBI Kak IpUPOAHBIE moiauMepsl. Hykneoruasl, ux
ctpoenue, npuMepsl. AT® u AJI®, ux B3aUMOINpPEBpAILEHUE U POJb ITOrO0 MpPOLECCa B MPUPOAE.
[Tonstue IHK u PHK. Crpoenne IHK, ee mepBuuHast u BTOpHuHas cTpykrypa. Pa6orel @.Kpuka u
J.Yorcona. KommnemenTtapHOCTh a30THCTHIX ocHoBaHui. Permmmkarms /IHK. OcobennHoctu ctpoeHus
PHK. Tunet PHK wu ux Ouonormueckue ¢yHkuuu. IloHsTHE O TpoMYHOM Koje (KOJIOHE).
Hemoncmpayuu: Monenun MOJIEKYJl BaXKHEHWIIUX TIETEPOLMKIOB. KOJUIEKIUSA TIeTepOnUKINYECKUX
coeMHEeHUN. JlelicTBUE pacTBOpa NMUPHAMHA HAa WHIUKATOP. B3aumonelcTBHE NMUPHUIMHA C COJITHOU
kuciorol. Mogens wmonekynsl JIHK, nemMoHcTpanus npuHOMIA KOMIUIEMEHTAPHOCTH a30THUCTBIX
OCHOBaHUM.

Jlabopamopnwie onwvimoui: VI3roToBIeHHE OOBEMHBIX M IIAPOCTEPKHEBBIX MOJENEH a30TUCTBIX
TETEPOLUKIIOB.

2.7. buonornyeckn aKTHBHbIE COeIHHEHMS.
@®epmentsl. [lonstue o ¢epMeHTax Kak O OHOJOTMUECKHX KaTalu3aTopax OETKOBOW IPHPOJIBL.
Oco0eHHOCTH CTPOEHHUS M CBOICTB B CPAaBHEHUHU C HEOpPraHMYeCKUMH Katainu3aTtopamu. Knaccudukanus
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¢depmenTOB. OCOOEHHOCTH CTPOCHHSI M CBOWCTB (DEPMEHTOB: CEJIEKTUBHOCTh U 3(P(PEKTUBHOCTD.
3aBUCUMOCTh aKTUBHOCTH (DepPMEHTOB OT Temrieparypsl 1 pH cpensl. 3HaueHue GpepMeHTOB B OHOJIOTHH U
NPUMEHEHUE B TMPOMBIIIICHHOCTH. Butamunsl. [lonarne o Burammuax. Hx knaccudukanus u
o0o3HaueHue. Hopma norpebienust BuTaMuHoB. BonopactBoprumsble (Ha npuMepe BUuTaMuHOB C, rpynisl
B u P) u xupopactBopumsie (Ha mpumepe BuTaMuHOB A, D u E). ABUTaMHUHO3bI, THTIEPBUTAMUHO3BI

U TUIIOBUTAaMUHO3BI, UX npoduinaktuka. ['opmonsl. [ToHsTHE O TOpMOHAX Kak OMOJIOTHYECKU aKTUBHBIX
BEIIECTBAX, BHIMOIHSIOMINUX YHIOKPUHHYIO PETYIIALHUIO KU3HEACITEIbHOCTH OPraHNU3MOB.
Jemoncmpayuu: CpaBHenue ckopoctu pazioxenus H.O2 non aeiictBuem hepmeHTa Katanasbl U HEOp-
ranndeckux karanuszatopos: KI, FeCls, MnO,. O6pa3ipl BUTAMUHHBIX TperapaToB. [loJuBUTAMUHBL.
Jlabopamopnuie onvimui: VicnipiTaHue pacCTBOPUMOCTH aJpEHAIMHA B BOJE U COJITHOM KUCIIOTE.
Ilpakmuueckue 3anamua: OOHapy>XeHHE BUTAMHUHOB. [ eHEeTHUYECKasi B3aUMOCBS3b MEX/1Yy OCHOBHBIMH
KJIaCCaMM OpraHUYECKUX COECTUHEHUI.
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TemaTnueckoe niianuposanue Ipeamer: Xumus

HaumeHoBaHue pa3iesioB U
TeM

Coaep:xanue yueOHOro MaTepuaJia u (popMbI OPraHU3aLUN AeATEJIHLHOCTH 00yYaI0IIHUXCS

Oo0nem

B Jacax

BBEJEHUE. OBIIASA U HEOPI'TAHUYECKASA XUMMUAIL.

Tema 1.1 OcHOBHEIE
MOHATHUS U 3aKOHBI XUMUU.

Copepxanue yueOHOro MaTrepuaa

1. HaquLIe METO/bI MO3HAHMS BEILIECTB M XUMHUYECKUX SBJICHUM. Pob OKCIICPUMCHTA U TCOPHUU B
XHUMHUH. MOI[CJII/IpOBaHI/Ie XUMHYCCKUX IMMPOLCCCOB.

2.OCHOBHBIE ITOHATHS U 3aKOHBI XUMHUMH.

B Tom 4uncie, mpakTHYeCKHUX 3aHATUH B 1a00PaTOPHBIX pPaboT

1. Pemrenne 3aJa4 Ha 3aKOHBbI XMMHMH.

Tema 1.2 Ilepuogunueckuit
3aKkoH, lleproanueckas
CHCTEMa XUMHYECKUX
9JIEMCHTOB

AN .Menneneena.
Crpoenue aToma.

Cogepxanue yueOHOro MaTepuana

1.Ilepuoanueckuii 3axon .. Mennaeneena.

2.Ctpoenue aroma u nepuoguyeckuii 3akoH /.M. Menneneesa.

B ToM uncne, mpakTuuecKux 3aHATUHN U JTa0OPaTOPHBIX PaboT

1. Ctpoenue aroma.

Tema 1.3 Ctpoenue
BElIeCTBa.

Conepxanue yueOHOro MaTeprasia

AFpCFaTHBIC COCTOSIHHS BEIIEeCTB. UNCTHIE BEIIECTBA U CMECH. I[I/ICHepCHLIC CHUCTCMBI.

B ToM yMcie, mpakTHYECKUX 3aHATUH U J1a00paTOPHBIX paboT
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1. Buapl XUuMHYECKOH CBS3H.

Tema 1.4 Cogneprkanue ydeOHOro MaTepuaia 8
Bona. PacTBopsi.
DIeKTpOTHTHYECKAS Bona. PactBopsl. PacTBopenue.
JIUCCOIUAITUS.
DJIEKTPOIUTHI U HEANEKTPOJIUTHI. DIEKTPOIUTUYECKAS JUCCOLUALMS.
B Tom uncie, mpakTHYeCKHUX 3aHATUH B 1a00PaTOPHBIX paboT
1. IlpuroroBiieHre pacTBOpa 3aJaHHONW KOHIEHTPALIUH. 4
2. Peakiiuu nosHoro ooMeHa.
Tema 1.5 Knaccudukanus | Comepkanue yueOHOTO MaTepuana
HEOPraHUYECKHX
COEMHEHUI U UX CBOMCTBA. KrcnoThl H KX CBOHCTB,
OcHOBaHUs U UX CBOMCTBA.
14
Conu ux cBoiicTBa.
I'maponus conent.
OKcHIBI U UX CBOKUCTBA.
I'eneTnyeckas cBsI3b MKy KJacCaMU HEOPTaHUYECKUX COCTUHEHUHN
B ToM uucne, mpakTuuecKux 3aHATUHN U J1a0OPaTOPHBIX PaboT
2
1. 'enetrueckas CBsA3b MEXKAY KJIaCCAMH HEOPTAHMUECKUX COSTMHEHUN
Tema 1.6 Xumuueckue Coneprkanne yueOHOT0 MaTepuana
10

peaKiuu

Knaccudukanust XMMHUYECKHX PEaKITHiA.

16




DIIEKTPOIIH3.

CKOpOCTh XUMHUUYECKUX PEaKIIUH.

Xumudgeckoe paBHOBECHUCE.

B Tom uucne, mpakTuyeckux 3aHATHI U 1a00paTOPHBIX paboT

Pemenue 3a1ay Ha CKOPOCTh XUMUUYECKUX pEaKLUN

Tema 1.7
Mertanisl 1 HeMeTaIbL.

Conepixanue yueOHOro MaTepraia

OO0m1as XxapakTeprucTUKa METAILJIOB.

MerTauibl TJIaBHBIX NOATPYII.

Mertasibl TOOOYHBIX MTOATPYIIIL.

OO0m1as XxapakTeprucTUKa HEMETAIIOB.

Hewmerasbl.

18

B ToM uucne, mpakTuuecKux 3aHATUHN U JTa0OPaTOPHBIX PaboT

1. Pemenue OKCIICPUMCHTAJIBHBIX 3a/la4 Ha I/IIIGHTI/I(l)I/IKaHI/IIO HCOPTraHNYCCKUX COGI[I/IHeHI/Iﬁ

2. IlonydeHue ra3os

KOHTpOJIBHOe TECTUPOBAHUC.

OPI'AHUYECKASA XUMMUAL.

Tema 2.1
OCHOBHBIE TOHATUA

Cogepxanue yueOHOTO MaTepuana

IIpeamer opranndeckoil XuMHuH. TeopHs CTpOEHUsI OpraHnYecknx coennHenuit A.M. bytiieposa.
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OPraHNYEeCKOW XUMHUH
U TEOPHS] XUMUYECKOTO

CTpOCHUS . .
Knaccudukanus oprannueckux emiectB. Kinaccudukamus peakuuii B OpraHM4eckoi XUMHUU.
OpraHUYECKUX
COCIMHEHU.
Tema 2.2 Coneprkanue ydeOHOro MaTepuasa
YrneBoaopoibl U ux
MPUPOHBIE UCTOYHUKU AJTKaHBL.
AJIKEHBI.
22
Ankanuensl. Kayuyku.
AJIKVHBI.
ApeHBbl.
[IpupoiHbIE ICTOYHUKH YTJIEBOIOPOIOB.
B Tom uucne, mpakTUuecKUX 3aHATHH U 1a00paTOPHBIX paboOT
1. IlonyuyeHue STUICHA U U3yYE€HUE €r0 CBOWCTB.
2. CtpykTypHbIe (OPMYIIBI OPraHUIECKUX BEIIECTB, U30MEPhl U TOMOJIOTH. 10
3.Pemenue 3a1a4 Ha BBIBO POPMYI YIIIEBOAOPOIOB.
4. CpaBHUTEIbHAS XapaKTEPUCTUKA YTIEBOIOPOIOB.
5. N'eneTnyeckast B3auMOCBSI3b MEXTy OCHOBHBIMH KJIaCCaMH YTJIEBOJIOPOJIOB.
Tema 2.3 Coneprkanne yueOHOT0o MaTepuana 26
Kucnoponconepxaniue

CnupThl: 0IHOATOMHBIE.
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OpraHuvecKue
COCIMHEHUSI.

CHI/IpTI:I MHOI'OAaTOMHBIC.

denonrl.

AJBIETUIBL.

KapOoHOBBIEC KMCIIOTHI, X CBOMCTBA.

OT,I[CJ'IBHBIC npeaACTaBUTCIIU Kap6OHOBI)IX KHCJIIOT.

Crnoxnble 3(UpPBI U KHUPHI.

YrneBoanl.

B Tom uucne, mpakTUyecKuX 3aHATHH U 1a00paTOPHBIX paboOT

1. Kap6oHOBBIE KHCIIOTHI.

2. 3omepus ciupTOB U aJIbJICTHUIOB.

3. CpaBHHTENbHAS XapaKTEPUCTHKA KPaxMaia U LEeJUTIOI03bI.

4. Pemmenne 3aJla4d Ha BBIBO/ (I)OpMyJ'I OpPraHn4YCCKHUX BCIICCTB, COACPIKAINX KHUCIIOPOI.

5. N'eneTnyeckasi B3auMOCBSI3b MEXKITY OCHOBHBIMH KJIaCCaMU KHUCIOPOICOIEPKAIINX COSTUHEHUH.

10

Tema 2.4
A3zoTtcoaepkaiue
OpraHHYecKue
COCTUHEHHUSI.

Coneprkanne yueOHOr0o MaTepuana

AMUHEL

AMHUHOKHCIIOTEI.

benxu.

I'enernueckas B3aMOCBS3b MCKAY OCHOBHBIMHU KJIAaCCaMH a30TCOACPIKAIINUX COGHHHCHHﬁ.

12

B ToMm uncie, mpakTHUECKUX 3aHATHUH U 1a0OpaTOpHBIX paboT

1. Pemenne OKCIICPUMCHTAJIBHBIX 3a/la4 Ha I/I,Z[eHTI/I(i)I/IKaHI/IIO OpTraHU4Y€CKUX COGHHHGHHﬁ.
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2. llenatypanus Oenka. [[BeTHbIe peakiiuu OEIKOB.

Tema 2.5 Cogepxanue yaeOHOT0o Marepuaa 6
[Tomumepsr.
[Tomumepst. ITnactmaccel. BosokHa.
B Tom uncie, mpakTHYeCKHUX 3aHATUH U Ta0OPaTOPHBIX paboT
2
1. Pacnio3HaBaH#ue MacTMacc U BOJIOKOH.
Tema 2.6 Copneprkanue yueOHOro MaTepuaia
HyxnennoBsie 2
KHCJIOTBL. HyxnennoBslie kucnoTel. HykJeMmHOBBIE KUCIIOTHI.
Tema 2.7. Copepxanue yueOHOTo MaTepuala
buonorunuecku 10
AKTUBHBIC COCTUHEHHMS. DEPMEHTEL
Burtamunsl.
I'opMoHBI.
B Tom uucne, mpakTUuecKUX 3aHATHI U 1a00paTOPHBIX padoOT
4
1. OOHapy>xeHue BUTAMHHOB.
2. 'eHeTnyeckast B3aMMOCBSI3b MEX/Iy OCHOBHBIMH KJIACCAMHU OPTraHMYECKUX COSAMHEHUI.
Ob6o011aro1ee MOBTOPEHHUE. 2
KonTponbnas pabdoTa. 2
3auer. 2
Bcero: 156
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7.NIEPEYEHh PEKOMEHIYEMBbBIX YYEBHBIX U3JIAHUI, THTEPHET-PECYPCOB

JIUTEPATYPA

Jlna cmyoenmoeg

. T'abpuensa O. C., OctpoymoB U. I'. Xumust mist mpodeccuii u CenuaTbHOCTeH TEXHUIECKOTO

npoduist: y4eOHUK IS CTY . YUpexIeHuH cpen. mpod. odpazoBanust. — M., 2019.

. T'abpuensa O. C., OctpoymoB U. I'., CnankoB C. A., HopodeeBa H.M. Ilpaktukym: yue0.

[Tocobue mist cTya. yupexaeHuit cpen. nmpod. odbpazosanus. — M., 2017.

INabpuensu O. C., OctpoymoB U. I'., Cnanko C. A. Xumus: mocobue ajis moaroroBku k EI'O:
y4e0. mocobue JuIsl CTY. YUpekIeHui cpe. npod. oopazoBanus. — M., 2017.

INabpuensu O. C., JIpicoa I'. I'. Xumus. TecTsl, 3a1a4n U ynpakHeHHS: y4e0. mocodue ajis CTy/.
yupexaeHui cpen. mpod. oopazoBanus. — M., 2017.

Epoxun FO. M., KopaneBa WM. b. Xumust s npodeccuit u crenuaabHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO NpoduIeii: yueOHUK A CTyJ. YUYpexKIeHHH cpea. mpod. oOpazoBaHHUA.
— M., 2017.

Epoxun 0. M. Xumus: 3agauu u ynpaxkHeHus: y4e0. mocoOue Ui CTyIl. YUPEKIACHHUH Cpell.
npod. obpazoBanus. — M., 2017.

Epoxun KO.M. COOpHUK TECTOBBIX 33JaHUM MO XUMUHU: y4eO. mocodue i CTyA. YUpexIeHHH
cpen. mpod. oopazoanus. — M., 2017.

Epoxun FO. M., KoBanesa U. b. Xumus nns npodeccuit U crienuanbHOCTEH TEXHUYECKOTO MPO
buns. DNeKTpOHHBIN y4eOHO-METOoAMYeCKHil KomIuieke. — M., 2017.

Cnanxos C. A., Octpoymos U. I'., T'abpuensn O. C., Jlykpsnoa H. H. Xumus nns npodeccuii u
CHEIUAIBHOCTEH TEXHUYECKOTO Mpoduis. DICKTPOHHOE MPUIOKCHHE (DIIEKTPOHHOE ydeOHOe
W3JIaHUE) JUTSL CTYI. YUpEeKICHUH cpea. mpod. oopasosanmst. — M., 2017.

/lna npenodasameneit
®enepanbublil 3akoH 0T 29.11.2012 No 273-03 «O06 obpazoBanuu B Poccuiickoit deaepannm.

I'abpuensu O. C., JIpicoa I'. I'. Xumust: kHUra Anas mpernojaBaTens: yued.-MeToa. nmocooue. —
M., 2017.

I'abpuensn O. C. u ap. Xumus ansd npodeccuili M crenuarbHOCTEH TEXHUYECKOro Mpoduis
(3NEKTPOHHOE MPUIIOKECHUE).

Hnmepnem- pecypcot
https://media.foxford.ru/chemistry online/

https://Ibz.ru/metodist/iumk/chemistry/e-r.php
http://school-collection.edu.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/

http://www.college.ru/chemistry/

http://www.chemistry.ssu.samara.ru/

http://www.informika.ru/text/database/chemy/Rus/chemy.html

© o Nk wWDNER

http://rostest.runnet.ru/cgi-bin/topic.cqi?topic=Chemistry
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