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Pa6ouasi nporpaMma 1o XuMuu JiJist
11 knacca
(3 uyac B Hemem0, 102 yacoB; yriry0/1eHHbI YPOBEHB)

PabGouass oOmeoOpa3oBaTenbHass MporpaMmMa IO XUMUU (YTJyOJIGHHBIH  YPOBEHB)
qutst 10 kitacca cocTaBiieHa Ha OCHOBE CIIEAYIOIMX HOPMAaTUBHBIX IOKYMEHTOB:

1. ®egepanbHOro TOCyJapCTBEHHOIO OOPa30BATEIBHOTO CTaHAApPTa CPEAHEro OOLIEro
obpazoBanus (OI'OC COO) (yrBepkneH npukazoM MUHUCTEpCTBA OOpa30BaHHUS W HAYKU
Poccutickoit @enepamyu ot 06.10.2019 Ne413).

2. ®enepanpHOro nepevns yaeOHnkoB Ha 2022/2023 y4ueOHblit ro1.

3. OcHoBHoM oOpazoBarenbHOl porpaMmbl MBOY COIIT NeS.

4. O6meo0Opa3oBaTeNbHON MPOrpaMMbl IO XUMUU (YrayOneHHbIH ypoBeHb) g 10 -11
KJlacca, aBTOpckoil mporpammbl mo xumuu [abpuwensna O.C. Peammsyercs YMK mnog
penakmueit 'abpuensaa O.C.

Pabovas mporpaMma 1mo XMMHUHM COCTaBJIEHA C y4ETOM paboyeil mporpaMMbl BOCITUTAHHUS.
BocnuratenpHblii MOTEHLMAN JaHHOTO Y4YeOHOro mpenMera OOeCHeuuBaeT peaau3aluio
CIEIYIOIIMX LIEJEBbIX IPUOPUTETOB BOCHUTAHHUS OOYYaIOIIMXCS: YBAXKEHUE M IPHUHSITHE
JOCTH)KEHUIN XMMHUM B MUpPE, Pa3BUTHE YYyBCTBO I'OPJIOCTHU 332 POCCUMCKYI0 XMMUYECKYIO HAyKy U
YBa)XKEHHUE K UCTOPUU €€ Pa3BUTHUS; YOEKIEHHOCTH B TOM, YTO IPUMEHEHHUE NOJyYEHHBIX 3HAaHUN
U YMEHMH sBIsieTcs 00BEKTUBHOM HEOOXOAMMOCTBIO Ui Oe30macHOi paboThl ¢ BElleCTBaMH U
MaTepHalaMy; pa3BUTHE IKOJOTMYECKON IPaMOTHOCTH U OCHOB 310pOBOr0 00pa3a xKHU3HH.

I[InanupyemMsblie pe3yjbTaThbl 00YUYeHUSI 1 OCBOEHHS COJEPKAHUA Kypca XUMHUSA sl
11 kaacca.

[Ipenmonaraercs, 4To pe3yabTaTOM U3y4eHUs XUMHUH B 11 Kiacce siBIsieTCs pa3BUTHE Y
yyalluxcsi ~ KOMIIETEHTHOCTEM  —  COLMaJbHO-aAaNTUBHOW  (Tpa’kAaHCTBEHHOM),
KOIHUTHBHOM (mo3HaBaTeNbHOM), 1H(pOPMAIIMOHHO-TEXHOJIOTMYECKOH,
KOMMYHHUKaTUBHOH. OBlaJieHHE YHHUBEPCAIbHBIMU YU€OHBIMH JEHCTBUSMM 3HAUUMO IS
COLIMANU3allii,  MHMPOBO33PEHUECKOIO0 M JYXOBHOTO  pa3BUTHUA  ydalluxcs,
MO3BOJISIOIIMMHU UM OPUEHTUPOBATHCS B COLIMYME M OBITh BOCTPEOOBAHHBIMU B JKU3HHU.

JInuHoCTHBIE pe3yIbTaThl

3HaTh U TIOHUMAaTb: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBSA3aHHBIE C PA3BUTHEM
XUMUM M OOIIECTBA; JIOCTHXKEHUS B O0JIACTH XMMHUHU U KYJIbTYpHBIE Tpaauuuu (B
YaCTHOCTH, HAay4YHbIC TPAJAULIUN) CBOCH CTpaHbI; OOLIEMUPOBBIE JOCTHXKEHUS B O0JIACTH
XUMHH; OCHOBBI 3/I0pOBOro oOpa3a >KM3HM; NpaBUJia IOBEACHHUS B Upe3BbIUYAWHBIX
CUTYyalUsX, CBSI3aHHBIX C BO3JEHCTBUEM Pa3INYHBIX BELIECTB; COLMAIBHYIO 3HAYMMOCTh
U cojlepkaHue mpodeccuil, CBA3aHHBIX C XUMHEH; OCHOBHBIE INpaBa U OOSI3aHHOCTH
rpaxJIaHUHA (B TOM YHCJIE YYallerocs), CBA3aHHbIE C JMYHOCTHBIM, TPO(hecCHOHATEHBIM
Y KU3HEHHBIM CaMOOIIPEIETICHUEM;

HNUCIIBITHIBATH. t-I}/BCTBO FOpJIOCTH 3a pOCCHfICKyIO XI/IMI/ILIeCKYIO HaYKy n YBa)KeHI/Ie K
UCTOPUU €€ PA3BUTHUS; YBAKCHHUE U MPHHATHE JTOCTHKCHUN XUMHU B MHPE; YBOKEHHUE K
OKpYXaroIuM (yJamuMcs, YIUTEISM, POJUTENSIM U JIp.) — YMETh CIyLIaTh U CJIbIIIATh
napTHepa, MPU3HABATh MPABO KaXKOT0 Ha COOCTBEHHOE MHEHHUE U TPUHUMATD PEIICHHUS C
Y4ETOM MO3HMIMKA BCEX YYAaCTHHKOB, CAMOYBAKEHHE W OMOI[HOHAIBLHO-TIOJIOKUTEILHOE
OTHOILIEHUE K ceOe;



MpU3HABaTh: IIEHHOCTh 3JI0POBbS (CBOETO M JAPYTHX JIIOJEH); HEO0OXOAMMOCTH
CaMOBBIPKEHUS, CaMOpEaTM3alliy, COLUATBHOTO MPHU3HAHMS, OCO3HABATh: TOTOBHOCTH
(MM HETOTOBHOCTh) K CaMOCTOSITEJIBHBIM TOCTYNIKAM H  JICUCTBHSIM, TPUHSITHIO
OTBCTCTBCHHOCTHU 34 HX PE3YyJIbTaTbl; T'OTOBHOCTH (I/IJII/I HCI‘OTOBHOCTB) OTKPBITO
BBIPAXAaTh M OTCTaWBaTh CBOIO MO3MUIIMIO U KPUTHYHO OTHOCHTHCS K CBOMM IOCTYITKAM;
MMPOSABJIATH: I[O6pO)KCJIaTeJIBHOCTL, AOBCPUC U BHUMATCIBHOCTL K JIIOASAM, TOTOBHOCTH K
COTPYAHUYECTBY W JIpyxk0Oe, OKa3aHUIO MMOMOIIM HYXIAIONIMMCS B HEH; YCTONYMBBIH
IO3HaBaTEIbHbBIN HUHTCPCC, MHULIUATUBY U JIIO603HaT€HBHOCTB B U3Yy4YCHUHU MHpPa BCUICCTB
U PEaKIMi; [eIeyCTPEMIICHHOCTh i HACTOMYMBOCTh B IOCTH)KCHUH IIEJICH, TOTOBHOCTH K
MPEOJOTICHUIO TPYIHOCTEH; YOEKIECHHOCTh B BO3MOXHOCTH TIIO3HAHUS TMPUPOIBI,
HEOOXOJMMOCTH Pa3yMHOTO WCIIOJIb30BaHMs JOCTIKCHHA HAYKH W TEXHOJOTUH JUIS
pa3BUTHUS OOIIECTBA;

YMETh: YCTAHABJIMBATh CBA3b MEXKJY LIEJIBI0 MU3YYECHHUs] XUMHUU U TEM, JJI1 4ErO OHa
OCyIIeCTBIsieTCS  (MOTHUBaMH);  BBIIIOJIHATH  MPOTHOCTHYECKYIO  CaMOOLICHKY,
PEryJIupyIOIyl0 AaKTUBHOCTh JIMYHOCTH Ha OJTale €€ BKIIOYECHHWS B HOBBIM BUJ
JeSITEIbHOCTH, CBSA3aHHBIN ¢ HAauajIOM M3y4eHHUs HOBOTO Y4eOHOro mpeameTra — XUMHU;
BBIIIOJIHATh KOPPUTHPYIOLIYIO CAMOOLICHKY, 3aKJIFOYAIOLIYIOCS B KOHTPOJIE 3a MPOLIECCOM
M3YYEHUS XUMUU U BHECEHUH HEOOXOAMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIUX dTaraM 1
crocobaM M3y4eHHUs Kypca XUMUU; CTPOUTH KU3HEHHbIE U IPO(ECCUOHATIbHBIE TJIAHBI C
Y4E€TOM KOHKPETHBIX COLMAIbHO-UCTOPUUECKUX, IOJUTUYECKUX M HKOHOMHYECKUX
YCIIOBHIA; OCO3HaBaTh COOCTBEHHBIE LIEHHOCTH M HMX COOTBETCTBUE NPUHUMAECMBIM B
JKU3HU PELICHUsIM; BECTH JMAajol HAa OCHOBE PaBHONPABHBIX OTHOLIEHUN U B3aHMMHOIO
YBa)KCHMUSI; BBIJCJIATh HPABCTBEHHBIN aCIIEKT MTOBEACHUS U COOTHOCUTD IOCTYIKU (CBOM U
IpYTUX JOJei) U COOBITUS C MPHUHATHIMH ATHUYECKUMU HOPMaMH; B IMpeaesiaX CBOMX
BO3MOKHOCTEHN ITPOTUBOICHCTBOBATH ACUCTBUSAM U BIUSHUAM, IIPEACTABIIIOLIMM yTPO3y
KHU3HH, 3/I0POBbIO U 6€30MaCHOCTH JIMYHOCTH U OOIECTBA.

MeTtanpeamMeTHbie pe3yabTaThl

1. wucnonb3oBaHME YMEHMM W HABBHIKOB pPa3UYHBIX BHUJOB pa3JIMYHBIX BUJIOB
MO3HABATENLHON JIEATENbHOCTH, MPUMEHEHNE OCHOBHBIX METOOB MO3HAHHS (CHCTEMHO-
WH()OPMAIIMOHHBIM aHAIM3, MOJECIUPOBAHKUE) I M3YYCHHS PaA3UYHBIX CTOPOH
OKPYKaroIleH 1EUCTBUTENBHOCTH;

2. WCIOJH30BaHUE OCHOBHBIX MHTEIUICKTYaIbHBIX ONeparyii: opMyITupOBaHNE THIIOTES,
aHaIM3 M CHUHTE3, CpaBHEHHE, 0000IIeHrne, cHUCTeMaTH3allus, BBIABICHUE
MPUYMHHOCIIEICTBEHHBIX CBS3€H, TOMCK aHAJIN30B;

3. YMeHue reHepupoBaTh HAEU M OINpENeisaTh CpPeACTBA, HEOOXOOUMBIE ISl X
pea3anuy;

4. YMeHue omnpenensaTh ey U 3a7a4d JIeITeIbHOCTH, BEIOMpPATh CPEJCTBA peaTn3aluu
LEJIA U IPUMEHSATh X HA IPAKTHUKE;

5. Ucnonp3oBaHue pa3IMUHbIX HCTOYHUKOB JIJISl TIOJIYICHHUS XUMHUYECKON MH(MOpMaIuy,
MOHMMAaHNE 3aBUCUMOCTH COJIepKaHus ¥ (OPMBI TPEICTaBlIeHUsI MH(DOPMAIIMH OT LieJe
KOMMYHUKAIMU U aJipecara.

IIpeamMeTHble pe3yJIbTATHI:

1) chopMUPOBAHHOCTh CHCTEMBI 3HAHUN 00 OOIIMX XUMHUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX;



2) chOpMHpPOBAHHOCTh yMEHHUI HCCIEIOBaTh CBOWCTBA HEOPraHUUYECKUX U
OpPraHUYECKUX BEIIECTB, OOBACHATh 3aKOHOMEPHOCTH MPOTEKaHUS XUMUYECKUX peaKluH,
IIPOTHO3UPOBATH BO3MOKHOCTb UX OCYILECTBIICHUS;

3) BilajieHUe YMEHUSMH BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUI O COCTaBe, CTPOCHHUH
BEIIECTBA U OCHOBHBIX XUMHYECKHUX 3aKOHAX, IMPOBEPSITh HX HSKCHEPUMEHTAIBHO,
dbopMynupys 1eNb UCCIIST0BAHMS;

4) BJIAAICHUC MCTOAAMU CAMOCTOSATCIIbHOI'O INIAHUPOBAHUA U IPOBCACHUA XUMUYICCKUX
OKCIIEPUMEHTOB C COOJIOJICHUEM TpaBmi Oe3omacHoW paboThl C BEIIeCTBAMU U
J1a00paTOPHBIM 000pYIOBaHUEM; CPOPMUPOBAHHOCTh YMCHHI OIMUCAHUS, aHAIHM3A U
OLICHKH JIOCTOBEPHOCTH TOJIYYCHHOTO Pe3yJIbTaTa,

5) chopMHUPOBaHHOCTh YMEHHI IMPOrHO3UPOBATh, AHAIU3UPOBATH M OIICHUBATH C
MO3UIMI DKOJOTUYECKOW O€30MacHOCTH TOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
JESITEIbHOCTH YeJI0OBEKa, CBA3aHHOM C MepepadOTKON BEIIECTB.

Y4eHUK 10/1:KeH 3HATH / IOHUMATh

BOKHENIINE XUMUYECKUE TOHATHS: BEUIECTBO, XUMUUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIBHBIE aTOMHAasi M MOJIEKYJISIPHAs MaccChl, MOH, aJUIOTPONMsI, U30TOIBI, XUMHUYECKas
CBsA3b, DJICKTPOOTPHULIATCIBHOCTL, BAJICHTHOCTb, CTCIICHL OKHUCIICHUSA, MOJIb, MOJIsIpHad Macca,
MOJISIpHBI 00BEM, BeLIeCTBA MOJIEKYJISPHOTO M HEMOJIEKYJISPHOIO CTPOEHUS, PacTBOPBI,
NEKTPOJUT W HEIJIEKTPOJIUT,  JJIEKTPOJIMTUYECKAsT  JUCCOLMALMS,  OKUCIMTEIb H
BOCCTAHOBUTEIIb, OKHMCJIEHHE U BOCCTAaHOBJIEHUE, TEIUIOBOW H(PQEKT peakiuu, CKOpOCTb
XUMUYECKOM  peaklMM, KaTaliu3, XUMHUYECKOE  pPABHOBECHE,  YIJIEPOJAHBIM  CKEJET,
(byHKLIMOHATIBHAS IPYIINA, U30MEpPUsl, TOMOJIOTHUS;

OCHOBHBIE 3aKOHBl XMMHMH: COXPAHEHMS MacChl BELIECTB, IIOCTOSHCTBA COCTAaBa,
MIEPUOIUYECKH 3aKOH;

OCHOBHBIC TCOpPUN XHMUU: XUMHYECKOH CBA3H, SHGKTPOHI/ITI/I‘IGCKOI\/JI Jucconuanuu,
CTPOEHHUS OPraHUYECKUX COCIUHEHUN;

BayKHEHIIIIe BCIIECCTBA U MATCPUAJIbl: OCHOBHBLIC MCTAJUIbI U CIIJIaBbl, CCPHAasA, COJIAHAsd,
a30THas U YKCYCHasi KHUCJIOTHI; IIEJIOYM, aMMMaK, MUHEpajbHbIE YJOOpEHUs, MEeTaH, HTUJIEH,
aleTuieH, OEH30J, 3TAHOJ, >KHUPBI, MbUIA, TJIOKO3a, €axapo3a, KpaxMal, KieTdaTka, OENKH,
UCKYCCTBEHHBIEC U CUHTETUYECKUE BOJIOKHA, KAYYyKH, IJIACTMACCHI;

Y4eHHK 10/15KeH YMeTh:

Ha3bIBaTh HN3YUCHHBIC BCIICCTBA I10 «TpPIBPI%]J'ILHOfI» NN MC)KIIYHaPOI[HOfI
HOMEHKJIATYPE;

OonpeacIsATb: BAJCHTHOCTb MW CTCIICHb OKHUCICHUA XUMHUYCCKUX DJJICMCHTOB, THIL
XUMUYECKON CBSI3M B COCIMHEHMSAX, 3apsA]l HMOHA, XapakTep cpelabl B BOAHBIX pacTBOpax
HEOPTaHNUYCCKUX COG}IHHCHHf/i, OKHCJIIMTCIIb W BOCCTAHOBHUTCIIb, IMPUHAAJICKHOCTL BCIICCTB K
Pa3IMYHBIM KJIacCaM OPraHUYECKUX COCIUHEHUN;

XapaKTEPHU30BaATh: DJIEMCHTHI MAJIbIX ICPHUOJOB IO HX IMOJIOKCHHUIO B HepHOJIquCKOfI
cucreme J[.M.MenzaeneeBa; oOuue XUMHUYECKHE CBOMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX
KJIaCCOB HECOPTaHUYCCKUX M OPraHuYCCKHUX COG}II/IHGHHfl; CTPOCHUE U XHUMHUUYCCKUE CBOMCTBa
U3Y4YEHHBIX OPraHUYECKUX COCIUHECHU;

OOBSACHATH: 3aBUCUMOCTb CBOWCTB BEIECTB OT WX COCTaBa M CTPOCHUS; MPUPOAY
XUMHUYECKOH CBSA3M (MOHHOM, KOBAJIGHTHOW, METaNIMYECKOil), 3aBHUCUMOCTh CKOPOCTH
XUMHUYECKON peaklu U MOJOXKEHU XUMUYECKOTO PaBHOBECHUS OT Pa3IHyYHBIX (PAKTOPOB;

BBITIOTHATE XUMHYECKHI SKCIICPUMCHT 110 paCllIO3HABAHUTO BaXHEHUIITNX HCOPTaHUYCCKUX
" OPraHUYCCKUX BCUICCTB,



IPOBOJUTH CAMOCTOATENbHBIM MOMCK XMMHUYECKOM HH(OpPMAlUM € HCIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIONMYJISIPHBIX U3AaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHTepHeTa); UCMNONB30BaTh KOMIBIOTEPHBIE TEXHOJIOIMM JUIsl OOpabOTKM U Iepejadu
XUMHUYECKON MH(DOPMAIUH U €€ MPEICTaBICHHs B Pa3INYHbIX (hopMax;

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS W YMEHHS B NPAKTUYECKOH AEATEIbHOCTH U
IIOBCEJHEBHOM KU3HHU JUIA:

OOBSICHEHUSI XHUMHUYECKUX SIBIICHHM, MPOUCXOIAIIMX B MpPUPOAE, ObITY M Ha
IPOU3BO/ICTBE;

OIpe/ieIeHNs] BO3MOXKHOCTU IIPOTEKAHUS XUMHUYECKUX IPEBPALCHUH B pa3IMYHBIX
YCIIOBHAX M OIIEHKU UX TOCIIECTBHIA;

9KOJIOTHYECKH TPAMOTHOTI'O ITOBE/ICHUS B OKPY’KaIOLIeH cpese;

OLICHKM BIHMSHUSA XHMHUYECKOTO 3arpsi3HEHUS OKPYXalolled cpeabpl Ha OpraHu3M
YeJI0BEeKa U IPYrHe KUBbIE OPraHU3MBbI;

0e30macHOro OOpalieHUss ¢ TOPIOYMMH M TOKCUYHBIMH BEIECTBAMH, J1a0OpPaTOPHBIM
000pyI0BaHUEM;

NPUTOTOBIICHUS PACTBOPOB 3aJaHHOM KOHIIGHTPAlMd B OBITY M Ha TPOU3BOJICTBE;

KPUTUYECKOM OLIEHKM JOCTOBEPHOCTH XHMMHYECKOM HHGpOpMaluu, MOCTyMaroued u3
Pa3HBIX HCTOYHUKOB.

Conep:xanue yueOHOro kypca xummus (0a30Bblii ypoBeHnb) 11 kiacc.

Tema 1
Crtpoenue atoma (12 u)

Amom — cnoxcnan wacmuya. SIApo v IEKTPOHHAS 000JI0UKa. DJIEKTPOHBI, IPOTOHBI U
HEUTpPOHBI. MUKpoMuUp U MakpoMup. JlyanusM 4yacTull MUKpOMUDA.

Cocmoanue Inekmponoe 6 amome. DIEKTPOHHOE 00JaKo U opouTanb. KBaHTOBBIE
uyucina. ®opma opbutanen (S, p, d, f). DHepreruueckue ypoBHu u moaypoBHH. CTpoeHHE
AIIEKTPOHHBIX 000JIOYEK aTOMOB. DJEKTPOHHBIE KOH(QUTYpAllMU aTOMOB 3JeMeHTOB. [IpuHuumn
[laynu wu mpaBuno ['yuga. OnextpoHHO-rpaduueckue (GOpMyabl aTOMOB  DJIEMEHTOB.
DeKkTpoHHas Kiaccu(UKaIMs YIEMEHTOB: S-,p-, d- u f-cemeiicTaa.

Banenmnvie 6o03moxncnocmu  amomoe  Xumuueckux iemenmoe. BalleHTHbIE
AIIEKTPOHBI. BalleHTHbIE BO3MOXKHOCTH aTOMOB XHMMHMYECKHUX 3JIEMEHTOB, OOYCIIOBJICHHbBIE
YHUCIIOM HECMapeHHBIX 3JEKTPOHOB B HOPMAJIbHOM M BO30YKIEHHOM COCTOSHHUAX. [pyrue
(dakTopbl, ONpeAeNsole BaJlEHTHbIE BO3MOXKHOCTH AaTOMOB: HaJU4M€ HEMOJEIEHHBIX
AIIEKTPOHHBIX MAap U HaJu4ue cBOOOAHBIX opOuTaneil. CpaBHEHUE MOHATHI «BAJIEHTHOCTHY U
«CTETIEHb OKUCIICHUS».

Ilepuoouueckuii 3axkon u nepuoduueckan cucmema xumuueckux nemenmos /. H.
Menoeneesa u cmpoenue amoma. lIpennOCBUIKM OTKPBITHS IEPUOJUYECKOIO 3aKOHA!
HaKoIJIeHHe (haKkTOJIOTHUYECKOro MaTepuana, pabotsl npeamectseHHukoB (M. 5. bepuenuyca, U.
B. JleGepeiinepa, A. D. lllankyprya, [Ix. A. Hetonennca, JI. FO. Meiiepa); cbe3n XMMHKOB B
Kapncpy». JInunoctHeie kauectBa J[. . Menneneesa.



Otkpertue JI. M. MengeneeBsiM mnepuoanyeckoro 3akona. IlepBas ¢opmynupoBka
NEPUOANYECKOr0 3aKoHa. ['Opu3oHTanbpHAs, BEpTUKAJIbHAs M AMATOHAIBHAS IEPHOAUYECKHE
3aBUCUMOCTH.

[Tepuonuueckuil 3akoH U cTpoeHue aroma. M3oronel. CoBpeMeHHas TPAKTOBKA IOHSITHUS
«XUMUYECKHUI dJIEMEHT». 3aKOHOMepHOCTh BaH-neH-bpyka — Mo3nu. Bropas dhopmynuposka
nepuoanueckoro 3akoHa. llepuommueckas cucrema [l M. MenpneneeBa M CcTpoeHue arToma.
dusnueckuil cMbIC MOPAJKOBOIO HOMEpPA 3JIEMEHTOB, HOMEPOB I'pyInbl U nepuoa. Ilpuunnel
U3MEHEHHS METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B IpyIIax M Nepuojax, B
TOM u4uclie OOonbIIMX M cBepXOoibIIuX. TpeTbs (HOpPMYyIUPOBKA NEPUOAUYECKOIO 3aKOHA.
3HayeHue MEepUOAMYECKOrO 3aKOHA U MEPUOAMYECKON CUCTEMbl XUMHUecKuX 3nemeHtoB [I.1.
MeneneeBa Juist pa3BUTHsI HAyKH U IOHUMaHUs XUMUYECKOM KapTHHBI MUpA.

Tema 2
Crtpoenue BemecrBa. JIucnepcunie cucrembl (13 u)

Xumuueckasn ceazp. Eounasn npupooa xumuueckoii céa3u. VlonHas XuMu4eckast CBI3b U
WOHHBIE KPUCTAUTMYCCKUE pemeTk. KoBaleHTHAs XUMUYecKas CBS3b U €¢ KIACCU(PUKALIUS: TI0
MeXaHu3My 00pazoBaHusi (OOMEHHBIM U IOHOPHO-AKLIETITOPHBIH), MO 3IEKTPOOTPULIATEIBHOCTH
(mossipHasl ¥ HENOJISIPHAs), 1O CIOCcO0y MEPEKPhIBAHUS SJICKTPOHHBIX opOuTanei (6 u x), 1o
KpaTHOCTU (OAMHApHAs, JBOMHAs, TpOWHAs W MOMyTOpHas). [IOJSPHOCTH CBSI3U M MOJIIPHOCTH
Monekynbl. Kpucrammuyeckue pemieTku BEUIECTB C KOBAJICHTHOM CBS3bI0: aTOMHas U
MOJISKYJIsIpHasi. MeTalmndeckass XHMHYECKash CBS3b W METAUTMYCCKUE KPUCTAIUTHYSCKUC
pemietkn. BomopomgHas CBsI3b: MEXKMOJICKYJISpHAs W BHYTPUMOJCKYJspHas. MexaHu3m
00pa30BaHMs ITOW CBSI3H, €€ 3HAUCHHE.

MeXMOJIeKyIISIpHbIE B3aUMOJEHCTBHUS.

Enunas mnpupoga XUMHUYECKMX CBsI3€i: HWOHHAs CBsS3b KaK TIPEIENbHBIN Ciydai
KOBAQJICHTHOM TOJISIPHOM CBSI3M; MEPEXOJl OJJHOTO BHJA CBS3W B JIPYIrOid; pa3HbIEe BHUIBI CBSI3U B
OJTHOM BEILIECTBE H T. .

Ceoiicmea KoeaneHmHoOU Xumuueckoii ceaszu. HacplaeMocTb, NOIAPU3YEMOCTD,
HaIlpaBJIEHHOCTh. ['eOMETpHUs MOJIEKYIL.

Tubpuouzauyua opoumaneii u 2eomempus MoaeKyJ. sp3-m6p1/1zu/13auml y aJKaHOB,
BOJIBI, aMMHAKa, anIMasa; Sp>-THOPHUIM3AIS y COCAUHEHHIT 6Opa, aIKeHOB, apPCHOB, AUCHOB H
rpadura; sp-rudbpuan3aiys y COeqMHeHU Oepulins, alKMHOB U KapOuHa. ['eomeTpus Mosexyn
Ha3BaHHBIX BEIIECTB.

Ilonumepwr opzanuueckue u neopzanuueckue. Ilonumepsl. OCHOBHbIE NOHATUS XUMHUH
BBICOKOMOJIEKYJIIDHBIX ~ COEIMHEHMH:  «MOHOMEp»,  «IIOJUMEP»,  «MAKPOMOJIEKYIay,
«CTPYKTYpHOE 3BEHO», «CTENEHb MOJUMEpHU3aINN», «MOJeKyaspHas wMacca». CrocoObl
MOJIyYEHUS MOJIMMEPOB: pEaKLUU MOJIMMEPU3ALNN U NOJUKOHAEH cauu. CTpOeHHE TOJUMEPOB:
reOMeTpHUYEeCcKas dopma MaKpOMOJIEKYI, KPUCTAJTINYHOCTb u aMOp(HOCTB,
crepeoperyisipHocTb. [lonmumepsl opranndeckue m Heopranmdeckune. Kaywayku. Ilnmactmaccsr.
Bonokna. buononumepsl: OelkM M HYKJIEMHOBbIE KHCIOThl. Heopranmdeckue moaumepsl
aTOMHOI'O CTPOEHMs (AUIOTPOIIHBbIE MOJIUGUKAIMKN YIIEepoAa, KPUCTAUIMYECKUN KpEeMHUH,



CEJIEH U TEJUTYp LIEIOYEYHOr0 CTPOEHUS, AUOKCU] KPEMHHUS U Jp.) U MOJIEKYJISIPHOTO CTPOCHHUS
(cepa macTuyeckas U ap.).

Teopua cmpoenus xumuyeckux coeounenuit A.M. bBymnepoea. Ilpenanocbuiku
CO3JaHUSI TEOPHUHM CTPOCHUS XHUMHUYECKUX COEAMHEHUU: paboTel mpexamecTBeHHUKOB (JK.b.
HMoma, ®@. Benep, ILI.®. XKepap, ®.A. Kekyne), cve3n ecrecrBoucnbiTareneii B Illneiiepe.
JInunoctHble kauecTBa A.M. byTieposa.

OcHOBHBIE IOJIOKEHHUS TEOPUM XMMHUYECKOTO CTPOCHMSI OPraHMYECKHUX COCIUHEHUN U
COBPEMEHHOM Teopuu CTpoeHus. M3omepuss B OpraHM4eCKOM M HEOPraHUYECKOM XUMUMU.
B3anMHOe BiusiHEE aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEOPraHUYECKUX BEIIECCTB.

OcCHOBHBIC HamNpaBJIECHUS DPA3BUTUSA TEOPUM CTPOCHHUS OPraHUYECKUX COCIUHEHUHN
(3aBUCUMOCTb CBOICTB BEILIECTB HE TOJIBKO OT XMMHUYECKOI'O, HO U OT UX 3JIEKTPOHHOIO U
[IPOCTPAHCTBEHHOI'O CTpOCHHUS). WNHyKIIMOHHBIN u ME30MEpHBII 3 PEKTHI.
CrepeoperysipHOCTb.

Jluanekmuueckue 0cHo8bl 00UIHOCHIU 08YX 8eOyusuX meopuii Xxumuu. JlnanekTnyeckue
OCHOBBI O0mHOCTH mepuoamdeckoro 3akoHa JI.M. MenaeneeBa m teopuu crpoeHuss A.M.
BbyrnepoBa B craHoBieHHH (pa0bOTHI MPEIIIECTBEHHUKOB, HAKOIUICHHE (DAaKTOB, YYacTHE B
Che3/laX, PYCCKMM MEHTAJIUTET), Mpeackazanuu (HoBbie anneMeHThl — (Ga, Se, Ge U HOBbIE
BEIIECTBa — HM30MEPbl) U pa3BUTUU (TpU HOPMYITUPOBKH).

Hucnepcuvie cucmemsi. Ilonarue o aucnepcHsIx cuctemax. JlucnepcuoHHas cpeaa u
mucnepcHast ¢gaza. TuIbl JUCHEPCHBIX CUCTEM M UX 3HAYEHHE B MPUPOJIE U KU3HU UEIOBEKa.
JlucniepcHble cUCTEMBI C KHUJIKOW CpPEelIoi: B3BECH, KOJJIOMJIHBIE CUCTEMBI, UX KJIaCCU(UKALINAL.
3omu u remu. Dddexr Tunmansa. Koarymsumsa. Cunepesuc. MomnekynasipHble M UCTHHHBIE
pactBOpbl. CrtocoObI BEIpaXKEHUSI KOHIIEHTPALUU PaCTBOPOB.

Pacuernsble 3agaun. 1. Pacuetsl mo xumuuyeckuM ¢opmyiam. 2. Pacuersl, cBA3aHHBIE C
HNOHATUSAMHM «MaccoBasi JIONs» U «O0ObeMHas J0Js» KOMIIOHEHTOB cMecH. 3. Brlumcienue
MOJISIPHOM KOHLIEHTPAlu PaCTBOPOB.

JemoHcTpanuu. Moaenu KpUCTAUIMYECKUX PEIIEeTOK BEIIECTB C PA3JIUMYHBIM TUIIOM
cBsizell. Mozienu MoJieKys pa3IuuHON reoMeTpuu. Mojienu KpucTaluIMYeCKUX PeleToK aiMasa 1
rpaduTa. Monenu MOJIeKyJl U30MEpPOB CTPYKTYPHOM U MPOCTPAaHCTBEHHOM n3oMepun. CBONCTBA
tomyona. Koiekmusi 1mmactMacc W BOJIOKOH. OOpasnbl HEOPraHWYECKUX ITOJIMMEPOB: CEphI
IacTUIeCcKoi, docdhopa KpacHOro, kBapia u Ap. Moaemu moinekyn 6enkoB u JJHK. O6pasiist
pa3IMYHBIX cUCTeM ¢ kuakon cpenoit. Koarymsuus. Cunepesuc. Dddext Tunnans.

JlaGopaTopubie onbiThl. 1. CBoOiicTBa THIPOKCHAOB DIIEMEHTOB 3-TO Tepuoma. 2.
O3nakomiieHHe ¢ 00pa3laMu OPraHMYECKUX U HEOPTaHUYECKUX MOJTMMEPOB.

IIpakTuyeckas padora Nel:PemeHne skcniepeMEHTANBHBIX 3a4ad IO PAaCIO3HABAHUIO
IJIACTMACC ¥ BOJIOKOH.



Tema 3
Xumuyeckue peakuuu (25 u)

Knaccugukayua xumuueckux peaxyuil ¢ OpaHuUYecKol U HEOP2AHUYECKOU XUMUU.
[ToHsiTHE O XMMHYECKOW PEaKIMH; €€ OTIUYHMe OT SACpHOW peakumu. Peakmww, umymme Oe3
U3MEHEHUs KayeCTBEHHOI'O COCTaBa  BEIIECTB:  aJUIOTPONM3AlMsl, H30MEpuU3alus U
nonuMepuszanus. Peakiuu, uayimme ¢ U3MEHEHHEM COCTaBa BEIIECTB: O YUCIY U COCTaBY
pearupyromux 1 00pa3yrouxcs BemecTB (pa3iokKeHus, COeTUHEHHS, 3aMelIeHHs], OOMeHa); 10
U3MEHEHHUIO CTENEHEH OKHUCIIEHUS SJIEMEHTOB (OKHCIIHUTEIbHO-BOCCTAHOBUTENBHBIC PEAKIHMH U
HEOKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  pEaKIUu); MO0 TemioBoMy J3(dekry (3k30- H
SHAOTEPMHUYECKHE); MO (aze (roMO- M TETEepPOreHHBbIC); MO HampaBicHUI0 (0OpaTUMbIE H
HEOOpaTHUMBbIE); M0 MCIOJIb30BAHUIO KaTAIM3aTOpa (KATAIMTHUYECKUE U HEKATATUTUYECKUE); TI0
MexaHu3My (paJuKaldbHblE ¥ HOHHBIC); 1O BHUAY OSHEPrUH, HWHUIMUPYIOIMIEH PpEeaKIHio
(poroxuMuyeckue, paaralMOHHBIC, JJIEKTPOXUMHUYECKHE, TepMoxumudeckue). OcoOeHHoCTH
KJIacCU(UKALUU PEaKIHii B OPraHNUYeCKON XUMUHU.

BeposiTHOCT, TIpOTEKaHHUS XUMHYECKUX peakiui. 3aKOH COXpPaHEHUS DSHEPruM.
BHYyTpeHHSSI SHEprus W 9K30- U JHIOTEPMUYECCKUE peakinuu. TermmoBoil d3(h(HEeKT XUMHUYISCKUX
peakuii. Tepmoxumuueckue ypaBHeHus. Terora oopasobanus. [lonstue 06 sHTaIBINH. 3aKOH
["U. T'ecca u cnenctBus u3 Hero. DHTponwus. DHeprus ['nb6ca. Bo3mMokHOCTH mpoTeKaHUS
peakuMii B 3aBUCUMOCTH OT U3MEHEHHS SHEPTUU U SHTPOIIUU.

Ckopocmb xumuueckux peaxyuii. Ilonstue o ckopoctu peakuuu. CKOpOCTb TOMO- U
reTepOreHHOM peakluuu. DHEeprusi akTUBALMU. DJIEMEHTAapHbIE U CIOKHBbIE peakuuu. PakTopsl,
BJIUSIIOLIME HA CKOPOCTh XMMUYECKOW peaklMU: IpUpOJia pearupyronmx BEeUlecTB; TeMIepaTypa
(3axoH BanT-T'od¢a); koHLeHTpalKs (OCHOBHOM 3aKOH XMMUYECKOW KMHETHKH); KaTalu3aTOpPhI.
Karamn3: romo- W TreTeporeHHbIN; MEXaHu3M JAeUCTBUSA Karanu3atopoB. Depmentsl. Mx
CpPaBHEHHME C HEOPraHMYECKMMH KaTanusaropaMu. DepMEHTaTHBHBIA KaTalau3, €r0 MEXaHU3M.
WNHruburopsl M KaTaIUTHYECKUE sJIbl. 3aBUCHUMOCTb CKOPOCTH pEaKIHUi OT MOBEPXHOCTH
CONPUKOCHOBEHMSI pEarNpYIOILNX BEIIECTB.

Oopamumocme xumuueckux peaxyuu. Xumuueckoe paBHoBecue. Ilonstue o
XUMHYECKOM paBHOBECHMH. PaBHOBeCHbIE KOHLEHTpaluH. J(MHaMUYHOCTD XUMHYECKOIO
paBHOBecus. KoHcranta paBHOBecus. DakTopbl, BIMSIOIIME Ha CMEIIEHHUE DPABHOBECHUSA:
KOHIIEHTpauus, 1aBieHue U temneparypa. [lpunnun Jle [larense.

Anekmponumuueckan ouccoyuayus. ONEeKTPOIUTHI u HEAJIEKTPOJIUTHI.
ONeKTpoauTHUECKas auccouuanusa. MexaHu3M QUCCOLMAalUU BEUIECTB C Pa3jIMYHbIM THUIIOM
XuMH4eckol cBs3u. CBoiicTBa MOHOB. KaTHoOHBI 1 aHMOHBI. KHCIIOTHI, COMIM, OCHOBAHUS B CBETE
NIEKTpOJINTUYECKOH  aucconuanuy. CreneHb  2JEKTPOIMTHYECKOM — JUCCOLMALMU, €€
3aBUCUMOCTE OT HPHUPOABLI JJICKTPOJIMTA W €TI0 KOHICHTPAIUH. Koncranra Auccoualnu.
CryneHnyaras Aucconualyst 3JeKTPOJUTOB. Peakiyy, IpoTeKalye B pacTBOpax IEKTPOIUTOB.
IIpou3sBeneHne pacTBOPUMOCTH.



Booopoonwviit nokazamens. Jluccouumanus Bonabl. KoHCTaHTa auMcCOUUALMUA  BOJBI.
HNonnoe mnpousBenaeHue Boabl. Bomopoanwiii mokazarenb pH. Cpeabl BOAHBIX PacTBOPOB
9JICKTPOJIUTOB. 3HAYEHHE BOJOPOJHOTO TIOKa3aTeas I XUMHUYECKHMX W OHOJIOTHYECKHX
MIPOIIECCOB.

Tuoponus. Tlomsatue  «ruaponu3».  [UApONHM3  OPraHUYECKUX  COCTUHEHHMA
(rayoreHanKkaHoB, CIOXHBIX 3(upoB, yrieBojoB, O6enkoB, AT®) u ero 3mauenue. ['maponus
HEOpPraHWYeCKUX BemlecTB. [ maponu3 coneid — Tpu ciaydas. CTymeHYaTblid THAPOIIH3.
HeoOpaTumeriii ruaposims. [IpakTndeckoe mpuMeHEeHUe TUAPOIIH3a.

Pacuernbie 3amaun. 1. Pacuersl 110 TEpMOXMMHUYECKMM YpaBHEHUsIM. 2. Buluncienue
TETUIOBOTO 3P eKTa peakuy Mo TerIoTaM 00pa30BaHUs PEarupyIOUINX BEIIECTB U MPOAYKTOB
peakuuu. 3. Onpexnenenue pH pacTBopa 3agaHHON MOJISIpHON KOHIIeHTparuu. 4. Pacuer cpeaneit
CKOPOCTH pEAaKLUMU 10 KOHIEHTPALMSIM pearupyroumx BewecTB. 5. Boluucnenus c¢
UCIIONIb30BAHUEM TIOHATUS  «TEeMIIEPATYpHbIH  KOA(P(GUIUMEHT CKOPOCTH peakium». 6.
HaxoxJileHHne KOHCTaHThl paBHOBECUS PEAKUMHU 110 PABHOBECHBIM KOHIEHTPALMSIM U
OIpe/iesIeHUE UCXOIHBIX KOHIIEHTPAIMil BEIIECTB.

Jemoncrpanuu. IIpeBpamenue kpacHoro ¢ocdopa B Oemblif, KUCIOpPOJa — B O30H.
Mogenu H-OyraHa u n3o0ytaHa. IlonydyeHue Kuciopona U3 MEPOKCHAA BOJOPOJA U BOJBI
neruaparanus 3taHona. llemouka mpeBpamenuit P — P05 — H3POy; cBoiicTBa cossiHONW U
YKCYCHOM KHCJIOT; peaKkiiu, UIyLIUe C 00pa30BaHUEM OCAJIKa, Ia3a U BOJIbl; CBOWCTBA METAIJIOB;
OKHUCJICHHE aJpJIerHJia B KHUCJIOTY W COHUpTa B anpAerui. Peakuuu ropeHus; peakuuu
HHIOTEPMUYECKUE HA IPUMEPE PEaKIMU Pas3oKeHus (ITaHONA, KATMHHONW CETUTPhI, U3BECTHSIKA
WIA MeJa) U SK30TepMUYECKUEe Ha MpUMepe peakiuil coeanHeHus (oOeciBeurBaHUE OPOMHOM
BOJIBI M pacTBOpa IMepMaHraHata Kajusl 3TUJICHOM, ralleHue U3BeCTH M Jp.). B3aumoneiicrBue
IIMHKAa C PAacTBOpPaMM COJSTHOW M CEPHOM KHUCIOT IPH Pa3HbIX TEMIIEpAaTypax, MpU pPa3HBIX
KOHLEHTPALUAX COJSHOW KHUCIIOTBI; pa3jOKEHUE MEPOKCHIA BOJOPOAA C IOMOILBIO OKCHIA
mapranua (IV), karam a3l celporo Msica M cblporo kaprodens. BzaumopeiicTBue muHka c
Pa3IUYHON MOBEPXHOCTHIO (IIOPOIIKA, MbUIM, TPaHYyd) ¢ KUCIOTOH. MoJienb «KUISILEro Clos».
Cwmemenne pasHoBecust B cructeMe Fe®* + 3CNS™ «> Fe(CNS)s; OMBUICHHE JKHPOB, PEaKIHH
sTepuUKanvy. 3aBUCUMOCTh CTENEHH 3JEKTPOIMTUYECKON NUCCOLMALNN YKCYCHOM KHCIOTHI
or paszbaBnenus. CpaBHenue cBoiictB 0,1 H pacTBOpoB cepHOl U CEpHHCTON KHCIOT;
MYpPaBbUHON M YKCYCHOW KHCJOT; TMIPOKCHJIOB JINTUSA, HAaTpus W Kanus. VHaukaTopel u
U3MEHEHHE MX OKPAaCKU B Pa3NUUHBIX cpenax. CepHOKHUCIBIH U (epMEHTATUBHBIA T'HIIPOIH3
yrieBoAoB. I'maponu3 kapOOHATOB, Cyab(haTOB, CHIMKATOB IIEJIOYHBIX METAIJIOB; HUTPATOB
ruHka uim cBuHna (II). ['uaponus kapOuaa KanbIus.

JlaGopaTropHbie onbIThl. 3. [TonydeHne Kucaopoa pa3aoKeHueM MepoKcuaa BOIOpOaa
u (unm) mepMmanranara kanus. 4. Peaknuu, uaymme ¢ oOpa3oBaHUEM OCaJKa, ra3a U BOJBI IS
OpTraHU4YC€CKUX H HCOPraHMYCCKHUX KHUCIIOT. 5. Ucnomns3oBaHme I/IH}II/IKaTOpHOﬁ 6YMaFI/I JJIA
onpeneneHuss pH CiroHBL, )KeTyZ0YHOTO COKa M JIPYTUX COKOB OpraHM3Ma 4esloBeka. 6. PazHble
CJIy4au FMApOJIn3a COJIEH.

IIpakTnyeckas padora Ne2: 2. CKOpPOCTh XMUMHUYECKHX pEaKUUi, XHUMHUYECKOE
paBHOBECHE.



IIpaktnueckas padora Ne3: Pemenue -SKCHOEpUMEHTAIbHBIX 3a7ady [0 TEMeE
«"'upponusy.

Tema 4
BemecTBa 1 ux cBoiicTBa (34 u)

Knaccugpukayun neopzanuueckux eéeujecms. Ilpocteie u crnoxxusie Beniectsa. OKCHIbI,
ux knaccupukanus. ['uapokcuapl (OCHOBaHMS, KUCIOPOJICOEPKAIIUE KUCIOThI, aM(OTepHbIe
runpokcuapl). Kucnotel, ux knaccudukanus. OcHoBanus, ux kiaccudukanus. Conu cpenHue,
KHCIIbIe, OCHOBHBIE U KOMILIEKCHBIE.

Knaccugpukayusa opzanuueckux geujecme. YTneBoJOpOIbl U KIacCU(PUKAIMS BEIIECTB
B 3aBHUCHMOCTH OT CTPOCHHsS YIJIEPOAHOH menu (anmpaTHyecKue W LUKIMYECKHUE) U OT
KpaTHOCTU CBsizel (mpenenpHble W HempedenbHble). ['omonorumueckuit psa. I[IpousBogHbie
VIJIEBOJOPOAOB: TaJIOT€HAJKaHbl, CHUPTHI, (PEHONbI, ambIeTUbl U KETOHBI, KapOOHOBBIE
KHUCIIOTBI, IPOCTHIE U CIOXKHBIE 2PUPBI, HUTPOCOSIUHEHUS, AMUHbBI, AMUHOKHCIIOTHI.

Memannwt. Tlonoxenue metaioB B nepuoaudeckou cucreme JI.M. MenneneeBa u
CTpoeHue ux aToMoB. [IpocThie BemecTBa — MeTaJUIbl: CTPOCHUE KPUCTAIUIOB U METAJUITMYECKAS
XUMHUEcKasi cBA3b. AsutoTponus. O0mue pu3nyeckue CBOMCTBAa METaIOB. Psii cTaHIapTHBIX
ANIEKTPOJIHBIX MOTEHIMANOB. OOIIMEe XUMHUYECKUE CBOMCTBA METANIOB (BOCCTAHOBUTEIIHHBIC
CBOMCTBA): B3aMMOJICUCTBHE C HeMeTaulaMu (KHUCIOPOAOM, TaJlOT€HAMH, CEpOM, a30ToM,
BOJIOPOJIOM), C BOJIOM, KHCJIOTAaMH M COJSIMH B PacTBOpax, OPraHMYECKUMHU COEIUHEHUSIMHU
(ciupTamu, rajoreHalkaHaMmH, (EHOJIOM, KUCIOTaMH), CO IIeloYaMy. 3HAYeHHE METaliIoB B
MPUPOJIE U B )KU3HU OPTraHU3MOB.

Kopposzua memannoe. TloHsTHE «KOPPO3US METAIIOB». XHUMHUECKas KOPPO3USI.
DnekTpoxumMudeckas Kopposus. CriocoObl 3alIU Tl METAINIOB OT KOPPO3HUHU.

Oobwue cnocobvt nonyuenus memannos. Merainsl B npupoae. Meramnyprus u ee
BUJIBL: IUPO-, TUAPO- U DIEKTPOMETAILTYPIHsl. DJIEKTPOJIA3 PACIIIABOB U PACTBOPOB COEAMHEHUN
METAJIJIOB U €r0 IPAKTUYECKOE 3HAYECHNUE.

Ilepexoonvie memannwvt. Xenezo. Menb, cepebpo; IIMHK, PTYTh; XpOM, MapraHel|
(HaxoXXJeHNEe B TPUPOJE; MOJIy4eHHWE M TPUMEHEHHE MPOCTHIX BEIIECTB; CBOMCTBA MPOCTHIX
BEILIECTB; BAXKHEHIIINE COCTUHEHNS).

Hememannwi. 1lonoxenne HeMeTtasioB B nepuoandeckon cucreme J[.1. Menneneesa,
CTPOEHHUE UX aTOMOB. DJEKTPOOTPHULATENIbHOCTh. MHEepTHBIE Tra3bl. J[BOMCTBEHHOE MOJOXKEHUE
BOJIOpPOJIa B Iepuoguyeckoil cucremMe. Hemeramisl — mpocTteie BeniectBa. VX aTomHOe M
MOJIEKYJIIPHOE CTpO€HUE. AIIOTPONUsS U €€ MPUYMHBI. XUMHYECKHE CBOMCTBA HEMETAILIOB.
OkucnHUTeNbHBIE  CBOMCTBA:  B3aMMOJECWCTBHME C  METaulaMHM,  BOJOPOAOM,  MEHee
SJICKTPOOTPULIATCIIBHBIMU HEMCTaJlllaMU, HEKOTOPBIMU CJIO’KHBIMH BEIIECTBaAMMU.
BoccranoButenbHble CBOWCTBA HEMETANIOB B PeaKIUAX cO (HTOPOM, KHUCIOPOJIOM, CIIOKHBIMU
BEIIECTBAMHU-OKUCIUTENSAMU (a30THOM U CEPHON KHUCIOTaMU U JIp.).



BOI[OpO,Z[HBIe COCINMHCHUS HECMETAJIJIOB. HOJIY‘-IGHI/IG HNX CUHTC30M U KOCBCHHO. CTpOGHI/Ie
MOJIEKYJT W KpPHUCTaUIOB 3THX coeauHeHud. dusnueckue cBoiicTBa. OTHOIIEHUE K BOJE.
W3meHeHne KUCIIOTHO-OCHOBHBIX CBOMCTB B MEPHUOJaX U IPYIIIAX.

HeconeoOpasyromiue u cosieodpa3yromnife OKCHIbI.

KHCJ’IOpOI{HHe KUCJIOTHI. M3MEHeHHe KHUCIIOTHBIX CBOWMCTB BBICIINX OKCHIOB H
TUAPOKCHUA0OB HEMCTAJUIOB B IICPUOJAX W I'PYyIIIIax. 3aBHCHMOCTh CBOMCTB KHCJOT OT CTCIICHU
OKHCJICHHA HEMETAJJIA.

Kucnomur opzanuueckue u mneopzanuveckue. KuUCIOTBI B CBET€ NPOTOIUTUYECKOM
teopud. ConpsKeHHble KHCIOTHO-OCHOBHbIE mapbl. Kilaccudukanus opraHudyeckux M
HEOpPraHMYecKux KucioT. OOmmue CBOWCTBAa KHUCIOT: B3aUMOJEHCTBHE OPraHMYECKUX H
HEOPraHMYECKUX KHUCIOT ¢ METaIaMH, C OCHOBHBIMH OKCHJIAMH, ¢ aM()OTEpHBIMU OKCHUAAMHU H
THIPOKCUAAMH, C COJIIMH, oOOpa3oBaHHMe CIOXHBIX 3(upoB. OcoOEHHOCTH CBOWCTB
KOHIICHTPUPOBAaHHOM CEpHOM W a30THOM KHCIOT. OCOOEHHOCTH CBOWCTB YKCYCHOM U
MYpPaBbUHOM KUCJIOT.

Ocnoseanusn Op2aHu4ecKue u HeopzcanuudeckKue. OcHoOBaHUS B CBETC HpOTOJIPITH‘-IGCKOfI
TCOPUHU. KJIaCCI/ICI)I/IKaLII/ISI OpraHN4YCCKUX WU HCOPTaHUYICCKUX OCHOBaHMM. XMMHYECKHE CBOMCTBA
meaouet u HCPACTBOPUMBIX ocHoBaHui. CBoiicTBa 6CCKI/ICJ'IOpOI[HBIX OCHOBaHHUM: aMMMaKa U
aMHMHOB. B3anMHOeE BIMsSHHUE aTOMOB B MOJICKYJIC aHUJIMHA.

Amcpomepnvie opeanuueckue u Heopzanuueckue coeoureHus. AMpoTepHbIC
COEJMHEHUsI B CBETE€ MPOTOJUTUYECKOH Teopuu. AMQPOTEPHOCTh OKCHJIOB M THAPOKCUIIOB
HEKOTOPBIX METAJUIOB: B3aMMOJEHCTBHE C KUCIOTaMHU U mienoyamu. [IoHATHE O KOMIJIEKCHBIX
coeauHeHusx. KomiuiekcooOpa3oBarenb, JUTaHAbI, KOOPJMHALMOHHOE YHCIO, BHYTPEHHSS
chepa, BHemHss cdepa. AM(POTEpHOCTP AMMHOKHUCIOT: B3aUMOIECWCTBHE AMUHOKHCIOT CO
11eJ049aMH, KUCIOTaMHM, CIIUPTaMu, APYT ¢ Apyrom (obpa3zoBaHue MOJUNENTHIOB), 00pa3oBaHHe
BHYTpeHHeH conu (OMMOISPHOTO HOHA).

I'enemuueckaa céa3b  Mmexnucoy Kaaccamu OpZAHUYECKUX U  HEOP2AHUYECKUX
coeounenui. 1IoHATHE O TEHETHYECKOW CBA3M M TEHETUYECKHMX PsAaX B HEOPraHUYECKON H
OopraHMuyeckoil xumuu. ['eHeTmyeckue psaapl MeTauia (Ha NpUMepe KalblMs M JKeses3a),
HeMeTa/la (Ha TpUMepe cepbl U KPEMHHUA), MEPEXOJHOI0 3JEMEHTa (Ha NpUMEpEe ILMHKA).
['eHeTnyeckue psibl M TEHETHYECKass CBA3b B OPraHMYECKOW XUMHUHM (IS COETUHEHU,
CoJIeprKalliX JBa aToMa yIJiepoJa B MOJIeKyJie). ENMHCTBO MHUpa BEIIECTB.

Pacuernble 3amaum. 1. Brrunmcnenme maccbl win o0beMa MNPOAYKTOB PEAKIHMH I10
U3BECTHOM Macce WM 00beMy MCXOJHOIO BELIECTBA, COAEpXKAIIEro mpumecH. 2. Brruncinenue
Macchbl UCXOJHOTO BEILECTBA, €CIM HU3BECTEH NPAKTUYECKUI BBIXOJ M MAaccoBasl JOJISI €ro OT
TEOPETUYECKH BO3MOXKHOT0. 3. BbIuMcIeHNs 10 XUMUYECKMM YPaBHEHUSIM PEaKIMi, €CIIU OJHO
U3 pearupymrolldx BelecTB OaHO B u30bITKe. 4. OmpeneneHue MOJEKYISpHOH (opMyIibl
BElIeCTBa IO MAacCOBBIM JOJSM 3JeMEHTOB. 5. OrmpeneneHue MOJIEKYISIpHON (Qopmysibl
ra3oo0pa3HOro BellecTBa IO M3BECTHOW OTHOCHTENBHOM IJIOTHOCTM W MAacCOBBIM JOJISIM
areMeHTOoB. 6. Haxoxxaenue MonekynspHoil (opMyIibl BeniecTBa o macce (00beMy) IpoayKTOB
cropanus. 7. KomOuMHUpOBaHHBIE 3a/1a4H.



JMemoncrpanuu. Komtekuus «Knaccudukanuss HeopraHMU4eCKUX BEIIECTB» U 00pasiibl
npencraButenei kinaccoB. Komnekuus «Knaccudukainus opraHMYeCKUX BEIIECTB» M 00pa3ilbl
npeJcTaBuTeNel KiiaccoB. Moenu KpUCTAJUTMUECKUX PEIIeTOK MeTauioB. Komekuus MetanioB
C pa3HbIMH (U3NYECKUMU CBOMCTBaMH. B3anMoelicTBre: a) TUTHS, HATPUS, MATHUS U JKeJie3a ¢
KHCTIOPOJIOM; 0) IEIOYHBIX METAJJIOB C BOJOH, CMpTaMu, ()EHOJIOM; B) IIMHKA C PacTBOPAMU
COJITHOM M CepHOU KHCIIOT; T') HATPUS C CEPOii; 1) ATFOMUHHS C MOJIOM; €) JKeJe3a ¢ PacTBOPOM
MEIHOTO KYyIOpOca; k) aTlOMUHHUS C PaCTBOPOM elIKoro HaTpa. OKCHUIBI U TUIPOKCUIBI XpOMa,
uX moiyyeHue u cBoictBa. [lepexon xpomara B 6uxpomat u obpatHo. Kopposus MetaiioB B
3aBHCUMOCTH OT yCIIOBHi. 3aliuTa METalJIOB OT KOPPO3UHU: 00pa3Ibl «HEPKABEEKY, 3AIIUTHBIX
nokpbITUid. Kosutekuus pya. DIeKTpoJin3 pacTBOPOB cojiei. Moenn KpUCTaNIMYECKUX PEIIETOK
uona, anmasa, rpadputa. Aminorpomnus Qocdopa, cepbl, Kuciaopona. BsaumopeiictBue: a)
BOJZIOPO/Ia C KHUCJIOPOAOM; O) CypbMBbl C XJIOPOM; B) HATPHsl C MOJIOM; T') XJIOpa C PacTBOPOM
Opomma Kaiws; 1) XJIOPHOH M CEpOBOJOPOJHON BOABI; €) OOCCIBEUMBAHHE OPOMHON BOIBI
STUJICHOM WM aueTwieHoMm. [loiaydeHue W CBOKCTBA XJOPOBOJOPOJA, COJITHOM KHUCIOTBI M
ammuaka. CBOCTBa COJIIHOM, pa30aBIEHHOW CEPHOM M YKCYCHOH KuciOT. B3amMopeicTtBue
KOHIICHTPHUPOBAHHBIX CEPHOM, a30THOW KHUCJIOT U Pa30aBJIICHHON a30THOH KHCIOTHI C MEHBIO.
Peakuust «cepeOpsHOro 3epkana» IJii MypaBbHHOW KHUCIOTHI. B3aumoneicTBue pacTBopa
TUAPOKCUAA HATpUs C KHCIOTHBIMH oOKcugamu (okcuaom yraepoaa (IV)), amdbotepubiMu
TUAPOKCUAAMHU (TUAPOKCUAOM IIMHKA). B3auMopeiicTBue aMmmMuaka ¢ XJIOpOBOJIOPOAOM U BOJOM.
AHaJOTMYHO i1 MeTWIaMHHA. B3aumojeicTBHE aMHUHOKHCIOT C KUCJIOTaMH M IIeJI0YaMHu.
Ocymiectienue nepexogon: Ca — CaO — Ca(OH),; P — P,0Os — H3PO4 — Ca3(POy)2; Cu —
CuO — CuSO4 — Cu(OH); — CuO — Cu; C;HsOH — C,H4 — C,H4Bry.

JlabopaTopubie onbIThl. 7. O3HakomileHHE C OOpas3lamH MNpeACTaBUTENEH pa3HbIX
KJIaCCOB HEOpraHMYecKuX BemecTB. 8. O3HakoMJeHHE C OOpa3laMH MpeiCcTaBUTENeH pa3HbIX
KJIACCOB OpPraHHUYECKUX BenlecTsB. 9. O3HakomiieHue ¢ komwiekuuen pya. 10. CpaBHeHHE CBOWCTB
KPEeMHHUEBOM, (pochopHON, CepHOM M XJIOPHON KHCIIOT; CEPHUCTON M CEpHOM KHCIIOT; a30THCTOM
u azoTHoil kucnor. 11. CBoiicTBa consiHOW, cepHOM (pa3b.) M yKCycHOM Kucnor. 12.
B3aunmozelicTBre THAPOKCHAA HATpHS ¢ coyisiMu, cyibdarom memu (1) u xmopumom amMMoHUS.
13. Paznoxenne runpokcuna meau (II). Tlomydenue ruppokcuaa aqrOMUHUAS U H3YYEHHE €TO
aM(}OTepHBIX CBOWCTB.

IIpakTyeckas padora Ned: ['eHeTnueckas cBsI3b MEXy KJIacCaMM HEOPTAaHUYECKUX U
OpraHMYECKUX BEIIECTB.

IIpakTuyeckas padora NeS:Ilomydenwe, coOupaHue UM paCHO3HABAHHE Ta30B U
M3y4ECHHUE UX CBOMCTB

IIpakTyeckas padora Ne 6:Pemenue sKCiepIMEHTANBHBIX 33/1a4 110 HEOPraHUYeCKOU

XHUMHUH.

IIpakTuyeckas padora Ne.7: Pemenue skcrnepUMEHTaIbHBIX 3a/1ad MO OPraHUYECKOM
XUMHH

IpakTnyeckass padora Ne§: CpaBHeHHE CBOWCTB HEOPraHMYECKUX W OPraHUYECKHUX
COECIMHEHU.



Tema 5
Xumuueckuii npaktukyMm (8 u) (npoeooumcs ¢ memax)

1. Ilonydenue, cobupanue u pacro3HaBaHUE T'a30B U U3YYEHHUE MX CBOMCTB. 2. CKOpOCTh
XUMHUYECKMX  peakuMid, Xumuyeckoe paBHoBecue. 3. CpaBHEHHE  CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX COEIMHEHUH. 4. PenieHue skcriepuMeHTalbHbIX 3a/1a4
no teme «l'maponus». 5. PemieHue sKCIEpUMEHTATIbHBIX 3a/ad [0 HEOPraHUYECKOH
XUMUU. 6. PenieHue HKCIEPUMEHTAIBHBIX 3aJad [0 OpPraHWYecKOW XUMHHU. 7.
['eneTnueckas CBsI3b MEX/IY KJIAaCCaMH HEOPTaHMYECKUX M OPraHUYECKHX BEIECTB. 8.
PacrniozHaBaHue niactMacc U BOJIOKOH.

Tema 6
Xumus u o6mectso (7 u)

Xumusa u npouzeo0cmeo. XuMHUECKas MPOMBIIIJIEHHOCTh, XUMHUYECKAsI TEXHOJIOTHA.
ChrIpbe MJIs1 XMMHUYECKOW MPOMBIIUICHHOCTH. BoJla B XMMHUUYECKON MPOMBIIICHHOCTH. DHEPTUsl
JUISL XUMHUYECKOTO NMpOu3BoJcTBA. HayuHble IPUHIMIIBI XMMHYECKOTO MPOU3BOACTBA. 3alllUTa
OKpY’KallIlled cpellbl U OXpaHa TpyAa HpH XUMHUYECKOM Mpou3BOACTBE. OCHOBHBIE CTaauu
XHMHYECKOTO MMPOU3BOJICTBA (aMMHUaKa ¥ MeTaHoja). CpaBHEHHE TPOU3BOICTBA ITHX BEIIECTB.

Xumun u cenvckoe xo3aicmeo. XUMHU3alys CEbCKOTO X034HCTBA U €€ HalpaBJICHUS.
Pacrenus u mnouBa, mnouBeHHbI mnornowaroumii kommuiekc (IIIIK). VYaobpenus u wux
Kjaccupukanusa. XUMHUYECKUE CpeICTBa 3allUThl pacTeHuid. OTpHIaTeNabHbIE IMOCIEICTBUS
NPUMEHEHHUS NEeCTUIMIOB U 00pb0a ¢ HUMU. XUMHU3alusl )KUBOTHOBO/ICTBA.

Xumusa wu 3IK0on02ua. XUMHUUECKOE 3arpsi3HEHUE OKpyxkaromed cpeasl. OxpaHa
ruipocepbl OT XMMHUYECKOTro 3arpsi3HeHus. OxpaHa IMOYBBI OT XHMHYECKOTO 3arps3HEHMUS.
Oxpana atmochepsl 0T XUMUUYECKOT0 3arps3HeHus. OxpaHa (puopbl U GayHbl OT XMMHYECKOTO
3arpsi3HeHusl. BUOTEXHOIOTUS ¥ TeHHas! HH)KEHEPHUS.

Xumusn u no6ceoHeeHan HcuzHv uenogekda. JlomamHss antedka. Moromuye 1 9ucTsIme
cpeactBa. CpeactBa OopbObl ¢ OBITOBBIMH HaceKoMbIMH. CpeicTBa JIMYHOW THUTHEHBI H
KOCMETHKM. XUMHS U MHIA. MapKUpoBKa yMakOBOK IMUIIEBBIX MPOJYKTOB M IPOMBINUICHHBIX
TOBApPOB U YMCHUEC UX YUTATh. DKoJI0rusa JKUJIniia. XUMUS U T€HETHKA YeJI0BEKa.

JemoHcTpanuu. Mojenu MpoU3BOJCTBA CEPHOM KHUCIOTHI M ammuaka. Komneknus
ynoOpenuit u necturuoB. OO6pasibl cpecTB OBITOBOM XUMHUM M JIEKAPCTBEHHBIX MPENapaToB.
Kounexknum cpescTB rTUTUeHbl 1 KOCMETHKH, TpenapaToB ObITOBOM XMMHUU.

JlabopaTopHusblie onbIThl. 14. O3HakOMIIeHHE ¢ KOJUIEKIMEH yIOOpPEHUH U MECTULUIOB.
15. O3nakomienue ¢ oOpa3laMu CpeicTB ObITOBOW XMMHUHM U JIEKAPCTBEHHBIX MpPENapaTos,
U3y4eHHe WHCTPYKIUN K HUM IO MIPABUILHOMY U 0€30MacHOMY NPUMEHEHHUIO.



TemaTn4eckoe IJIAHUPOBAHUE

Ne Tema Kon-Bo yacos
/1

1 Crtpoenue aroma 12

2 Ctpoenue BeniecTBa. J{ucrnepcHbie CUCTEMBI 13

3 XVMHYECKUE pEaKIU 25

4 BemectBa 1 ux cBOMCTBA 34

5 Xumus ¥ 0011IeCTBO 7




