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IHosicHuTEeNLHAA 3aNIUCKA

Pabouass mnporpamma cocraBieHa B coorBerctBuM ¢ DenepanbHbiM  [OCymapcTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM CpeaHero odiiero ooOpa3zoBaHus, Ha ocHOBe [IpumepHOt mporpaMMbl
cpenHero obmero obpasoBanus mo xumuu (M.: [poda, 2008), a Takxke ¢ HCIOIH30OBAHUEM
aBTopckoit nporpammbl O. C. INabpuensna mius 8-11 kmaccoB 001e00pa3oBaTEIbHBIX YUPEKICHUN
(O.C.T'abpuensia [Iporpamma kypea xumuu i 8-11 kimaccoB 0011e00pa3oBaTeIbHBIX YIPEIKACHHM /
O.C.T'abpuensan. — 2-e wuszgaHue, mnepepaboraHHoe u jgomnojgHeHHoe — M.: Jlpoda, 2010.)
Lenu u 3aga4m Kypca

Leap mporpaMMsbl 00yuYeHHsi: OCBOCHHE 3HAHUI O XMMHUYECKUX OOBEKTaxX U IMpolieccax MPUPOIbI,
CHOCOOCTBYIOUIMX PEHICHUIO TTI00AIBHBIX MPOOJIEM COBPEMEHHOCTH.

3agaun:

. OcBoeHue 3HaHUH O XUMHUYECKOM COCTABIISIFOLIEH €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, BAKHEHIIINX MOHATHUSAX, 3aKOHAX, TEOPHUSIX.

. OBiaieHHe yMEHUSIMU ~ TPUMEHATh  TOJIyYEHHBIE  3HAHUS AN OOBSCHEHHS
Pa3HOOOpa3HBIX XUMHYCCKHX SIBIICHUH W CBOWCTB BEINECTB, OICHKH POJIM XUMHUH B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTUN U MOJYyYECHUH HOBBIX MaTepHAJIOB.

. Pa3BuTHe NI03HABATEILHBIX HWHTEPECOB W HMHTEUICKTYAJIBHBIX CIIOCOOHOCTEH B
MPOLIECCE CAMOCTOSTEIFHOTO MPUOOPETEHUsI 3HAHHUM C HCIIOJIb30BAHUEM Pa3IMYHBIX MCTOYHUKOB
uH(OpMAIINH, B TOM YHCJIC KOMITBIOTEPHBIX;

. Bocnuranue yOe)KI€HHOCTH B TO3UTHBHOW POJIM XHMHUU B IKHU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOJAMMOCTH XHMHYECKH TPaMOTHOTO OTHONIEHUS K CBOEMY 3J0POBBIO U
OKpYKarollen cpese.

. I[IpumeHeHMe OTYYCHHBIX 3HAHUM M YMEHUH s 0€30MacHOrO HUCHOJIb30BaHUS
BEIICCTB U MAaTEPUAIOB B OBITY, CETLCKOM XO3SHCTBE M HA MPOM3BOJICTBE, PEIICHHS MPAKTUICCKIX
3a/1a4 B MOBCEAHEBHOMN JKU3HU, MIPEAYIPEKACHUS SIBICHUI, HAHOCSIIUX Bpel 30POBbIO YEeNIOBEKA U
OKpYKarolleu cpene.

MecTto npeamera B yueOHOM ILIaHe:
VYuebnsiit man MKOY COIII «CadakyneBckast cpennsisi o0ieo0Opa3oBaTeibHast MIKOJIa»
OTBOJUT Ha U3ydyeHue xumuu B 11 kitacce 68 yacos B roa
(2 yaca B HezEMIO)
[Tporpamma opueHTHpoBaHa Ha ucnosb3oBanue YMK nox penakuueit ['abpuensua O. C,
JIsicoBoit I'. I'. Xumust. 11 xi1. YrinyOnéHHbIN ypoBEHb.

Y4eOHUK COOTBETCTBYET (peiepaIbHOMY KOMIIOHEHTY TOCYAApCTBEHHOIO 00pa30BaTEIbHOIO
cTaHaapTa, umeer rpud «PexkomennoBano MuHHCcTEpCTBOM 00pa3oBaHus U Hayku PDy.

IlnanupyeMbl pe3yJibTaThl
JIMYHOCTHBIE Pe3yJIbTAThI:
- (hopmupoBaHE YyBCTBA TOPJOCTH 32 POCCUICKYIO XUMUYECKYIO HAYKY;
- BOCITUTaHHE OTBETCTBEHHOT'O OTHOIICHHUS K MPUPOJIC, OCO3HAHUS HEOOXOAMMOCTH 3aIUThHI
OKPY’KaIOIIEeH CpeIbl, CTPEMIICHHS K 3JI0POBOMY 00pasy KU3HH;
- MIOHUMAaHKNe 0COOEHHOCTH )KU3HH U TPYZAA B YCIOBUSAX HHPOPMATH3AIMH OOIIECTBA;
- (hopmupoBaHUE TBOPUECKOTO OTHOIICHHS K MpoOIeMam;
- YMEHUE YIPaBIATh CBOEH MTO3HABATEIBHOM €SI TENHbHOCTHIO
- (hopmupoBaHue MO3HABATENHHON U MHPOPMAITMOHHOM KYJIbTYPHI, B TOM YHCIIE Pa3BUTHE
HABBIKOB CAMOCTOSATEIHLHON PabOTHI C Y4eOHBIMH ITOCOOUSMU, KHUTAMHU, JTOCTYITHBIMH

COBpPEMECHHBIMHA I/IH(i)OpMaHI/IOHHBIMI/I TCXHOJIOTUAMHA
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- (hopMUpOBaHHE XUMUKO-3KOJIOTUYECKON KYJIbTYPBI, ABJSIOMIEHCS COCTABHOM YacTbhiO
9KOJIOTUYECKOH U 00111el KyIbTYpPbl, U HAYYHOTO MUPOBO33PEHHUS

IIpeameTHble pe3yabTaThbl:

odyuarowuiica Hayuumces:

© eadicHenuiue Xumu4ecKue NOHAmMUA: BEECTBO, XUMUUECKUM 3JIEMEHT, aTOM,
MOJIEKYJIa, aTOMHAasl ¥ MOJIEKYJISIpHasl Macca, aJuIOTPOINsL, YTIEPOIHBII CKETIET,
(GyHKIIMOHATBHAS TPYIITA, BEIIECTBA MOJICKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS, PACTBOPBI,
3JIEKTPOJIUT U HEANEKTPOJIUT, JIEKTPOIUTHYECKAs JUCCOLMALINS, OKUCIUTEb U
BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE, BAJICHTHOCTD, CTEIIEHb OKUCIICHUSL.

© O0CHOBHbIE 3AKOHbL XUMUU: COXPAHEHUS MACChI BEILIECTB, IOCTOSIHCTBA COCTAaBa,
MIEPUOIUYECKUI 3aKOH.

© O0CHO8HblIE meopuu XumMuu: XUMAUYECKOU CBS3U, AIEKTPOJUTUYECKON AUCCOLIMALINH,
CTPOEHUS OPraHUYECKUX COCTUHEHUN.

© eadicHelluiue eeuiecmea U Mamepuanbl: OCHOBHBIE METAILJIBI U CILIABHI; CEpHas,
COJISIHAsI, a30THAsI M YKCYCHAsl KUCJIOTHI; IIEN0YH, aMMHUaK, MUHEpaJIbHbIE YI00peHus, METaH,
STUJIEH, alleTUJIeH, O€H30JI, ATAHOJ, XKUPbI, MbLIA, TIIOK03a, caxapo3a, Kpaxmall, KJIeTuaTka,
OenKu.

00yuaoOWuIICca NOAYYUM 603MONCHOCHIL HAYYUMbCA .

© Ha3zvleamp: U3yYCHHBIE BELIECTBA N0 «TPUBUAJILHOW) UM MEXKIYHAPOIHON
HOMEHKJIaType.

© onpedensamp: BAJICHTHOCTb U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, TUIT
XUMUYECKOHU CBS3U B COCAMHEHUSX, 3apsi/l NOHA, OKUCIUTENb U BOCCTAHOBUTENb,
MPUHAJICKHOCTh BEUIECTB K PA3JIMYHBIM KJIAaCCaM OPTaHUYECKUX COCIMHEHUM.

© 00bACHAmMb: 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHMUS, IPUPOLY
XUMUYECKOHN CBS3U (MOHHOM, KOBAJIEHTHOM, METAJILTUYECKOH ), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaKIMU U TIOJI0KEHUSI XUMUYECKOTO PAaBHOBECHS OT PA3INYHBIX (haKTOPOB;

© Xapakmepu3oeamsp: 31€MEHTHI MaJIbIX MEPUOJIOB MO UX nosioxkeHuto B [ICX3;
o0I1I1e XUMUYECKIE CBOMCTBA METAJIIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX
COCIUHCHMIA,

© 6bINOIHAMb XUMUYUECKUI IKChepUMEeHm: 110 PACIIO3HABAHUIO BaXKHEHIINX
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.

© npoeooumsp: CaMOCTOSTENbHBIN MOUCK XUMUUYECKON HHPOPMAIINH ¢ UCTIOTb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HuTepHeTa); UCTONb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH U Tiepeadn
XUMUYECKON MH(MOpMAIUKU U €€ TPEJICTABIICHUS B Pa3IMUHBIX (popmax.

HCI0JIb30BATh:

© OOBICHEHUS XUMUYECKUX SBJICHUN, TPOUCXOSIIINUX B IPUPOJIE, OBITY U Ha
IIPOU3BOJCTBE;

© oIpeneseHus] BO3MOKHOCTH MTPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3IMYHbBIX
YCHOBHUSAX U OLIEHKU HUX IMTOCIEACTBUIM;

© YKOJIOTMYECKH IPaMOTHOTO MOBEACHUS B OKPYKAOIIEN CPELE;

© OLIEHKH BJIMSHUS XMMUYECKOT'0 3arpsA3HEHUS OKPYKArOLEe Cpelibl Ha OPraHUu3M
YEeJI0BEKa U APYTHe )KUBbIE OPraHU3MBbI;

© 0e30macHOro oOpaIIeHus C TOPIOYUMHU U TOKCHYHBIMU BEIIECTBAMU, JIA00PATOPHBIM
o0opy0BaHUEM;

© MPUTOTOBIEHUS PACTBOPOB 3aJaHHON KOHIICHTPAIUH B OBITY M Ha TPOU3BO/ICTBE;

© KPUTHYECKOU OIEHKH JIOCTOBEPHOCTH XUMUUYECKON WH(OpPMAIH, TOCTyNAIOMIEH 13
Pa3HBIX UICTOYHHUKOB.




MeTanpeaMeTHble pe3yJbTaThl:

- HaBBIK CAMOCTOSATEIBHOTO MPHOOPETEHUsI HOBBIX 3HAHWM, OpraHU3aIys yueOHO
JeATEIILHOCTH, TIOMCK CPE/ICTB €€ OCYIIECTBIICHNUS;

- IJTAaHUPOBAHUE, KOHTPOIMPOBAHUE U OIICHUBAHKUE YICOHBIX JICHCTBUN

- IOHUMAaHHUC Hp06HeMBI, YMCHHUEC CTaABUTH BOIIPOCHI, BBIIBUT'ATh THIIOTC3Y,; AaBATh OIPCACIICHUA
HOHATHSM, KIACCU(PHUIUPOBATH, CTPYKTYPHPOBATh MaTepHal, apryMEHTHPOBATD,
(GbOopMyIUPOBATH BEIBOJIBI M 3aKITFOUCHHUS,

- YMEHHE U3BJIEKaTh HHPOPMAIIHIO U3 Pa3IMYHBIX HCTOYHUKOB

- YMEHHE BOCIIPUHUMATh, CHCTEMaTH3UPOBATh U MPEIbABIATH HH)OPMALIUIO B CIIOBECHOH,
00pa3HOH, CHMBOJIMYECKOH (hopMax, aHATM3UPOBATh U IepepadaThIBaTh MOTYIECHHYIO
UH(OPMAIIHIO B COOTBETCTBHH C ITOCTABJICHHON 3a/1a4eH;

- YMEHUE MEePEBOAUTH HHPOPMALIUIO U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

- YMCHHC B3aHMOHCﬁCTBOBaTB C JIFOAbMU, pa6OTaTB B KOJJICKTHBAX C BBIIIOJIHCHUECM PA3JIMYHBIX
COIIMAJIBHBIX POJICH.

Coaep:xaHnue NporpaMmsl y4eOHOro Kypca
Tema 1 Ctpoenne aToma

Amom —cnoxcnasn wactuua. SAapo u 3neKTpoHHAs 000104Ka. DIEKTPOHBI, IPOTOHBI
Y HEUTPOHBI. Mukpomup 1 MakpoMup. JlyanusM 4acTHULL MUKPOMHUPA.

CocTossHUE HIEKTPOHOB B aToMe. OJIEKTPOHHOE OOJAKO U OpOHUTaib.
KBanrtoBbie uucina. ®opma opburtaneit (S, p, d, f). DHeprernueckne ypoBHH U IOJYPOBHH.
CrpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB. DJIEKTPOHHbIE KOH(UIYpAallUM aTOMOB 3JIEMEHTOB.
ITpunnun [laynu n npasuito I'ynaa.

OnekTpoHHO-Tpaduyeckue (GopMysbl aTOMOB 3JIEMEHTOB. JJEKTPOHHAs Kiaccupukanus
3JIEMEHTOB: S-,p-, d- u /cemeiicTBa.

BanentHble BO3MOJXHOCTH aTOMOB XUMHUUYECKHUX
31€eMEeHTOB. BaneHTHble 3/eKTpOoHBI. BalleHTHbIE BO3MOYKHOCTH AaTOMOB XMMHMYECKHX
AJIEMEHTOB, OOYCJIOBJICHHbIE YHMCIOM HECHApeHHBIX JJIEKTPOHOB B HOPMalIbHOM U
BO30YKIEHHOM COCTOSIHMSIX. Jlpyrue @axTopel, ompeAensiolniue BaJeHTHBIE BO3MOXHOCTHU
aTOMOB: HaJM4YM€ HEMOJENICHHBIX JJIEKTPOHHBIX Map M HaJIW4YMe CBOOOIHBIX OpOUTa-Neil.
CpaBHeHUE MOHATUHN «BaJEHTHOCTH)» U «CTENEHb OKUCIICHUS».

[Tepuonuueckuin 3aK0H " nepuoguUYeCKas cucrtema
xumMmuueckux osmemeHToB J[. U. MenngeneeBa WM CTpPOEHHUE aToma.
[TpeanochlIKN OTKPBITUS IEPUOANYECKOTO 3aKOHA: HAKOIIEHHE (PaKTOJIOIMYECKOro MaTepuala,
pabotsl mpeamectBennnkos (M. 5. bepuemnyca, U. B. [e6epeiitepa, A. D. lllankyprya, [Ix. A.
Heronennca, JI. FO. Meiiepa); cwe3n xumukoB B Kaprcpys. JlnunoctHble kawdectBa /[I. .
MenneneeBa. Otkpsitue J1. V1. MenneneeBsiM nepuoaudeckoro 3akona. Ilepsast opmynupoBka
NEPUOANYECKOr0 3aKoHa. ['Opu3OHTanpHas, BEpTUKaJIbHAs M AUAroHaJbHas NEPUOAMYECKUE
3aBucUMOCTH. [leproanueckuii 3akoH U cTpoeHue aroMma. M3oronel. CoBpeMeHHass TPaKTOBKA
MNOHSTHS («XUMHUYECKHI DJIEMEHT». 3aKOHOMEPHOCTh Ban-neH-bpyka — Mo3mu. Bropas
dbopmynupoBKa mepuoanydeckoro 3akona. [lepuoamdeckas cucrema J{. . MenaeneeBa u cTpo-
eHue aroma. PU3MYECKHIl CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTOB, HOMEPOB TIPYMNIBI U
nepuoAa. [IpyurHbl MU3MEHEHHS] METAJUIMYECKUX M HEMETAINIMYECKHX CBOICTB 3JIEMEHTOB B
rpynmnax ¥ TMepuojax, B TOM 4YHcle OONbIIMX W CBepXOonbmuX. TpeTbs (GopMynHpoBKa
MIEPUOIUYECKOr0 3aKOHA. 3HAYEHHE IEePUOJMYECKOr0 3aKOHA M IEPUOJMYECKOM CHCTEMBI
xumuueckux uieMeHToB [[. 1. MenzaeneeBa ans pa3sBUTUS HAayKM U NOHMMAHMS XUMHYECKON
KapTUHBI MUDA.

Tema 2 Ctpoenne BemecTBa. JlucnmepcHble CHCTEMBI
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XumMuuyeckas cBA3b. EauHasgs npupoga XUMHUYECKOW cBA3M. MoHHad
XUMHUYECKas CBSI3b U MOHHBIE KPUCTAJUIMYECKUE peleTku. KoBaleHTHas XMMHUYECKas CBSI3b U €€
KJaccu(uKanus: Mo MeXaHu3My oOpa3oBaHus (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN), MO
3JIEKTPOOTPHULIATENBHOCTH (IOJISIPHAS U HEMOJISIPHAs), 110 clI0co0y MepeKpbhIBAHUS IEKTPOHHBIX
opbuTainel (6 1 m), 10 KpaTHOCTHU (OAMHApHAs, IBOMHAs, TPOMHAS U NIOJyTOPHAsL).

[TossspHOCTE CBSI3U M MOJIIPHOCTH MOJIEKYJIbl. KpucTammyeckue peleTku BEeIEeCTB ¢ KOBa-
JEHTHOM CBS3bIO: aTOMHAas M MOJIEKYyJspHas. Meramiuyeckass XuUMUYecKass CBSI3b U
METAJIMYECKUE KPUCTAIUIMYECKHE peueTkd. BopopoaHas cBs3b: MEKMOJIEKYJSpHas U
BHYTPHUMOJIEKYJIsIpHast. MeXxaHu3M o0pa3oBaHMs 3TOW CBSA3H, €€ 3HaYCHHE. MeXMOIeKYIsIpHbIC
B3aMMOJCHCTBUS.

Enunas npupoja XMMUYECKUX CBS3EH: ~-MOHHAs CBSI3b KaK IPEJCIIbHBIN Cllydald KOBAJICHTHOU
IIOJIIPHOM CBSI3M; -IIEPEXOJ OJHOIO BUJA CBSI3U B IPYTOii;
-pa3HbIe BUJIbI CBSI3U B OJIHOM BEILIECTBE U T. 1.

CBolicTBa KOBAaJEHTHOMU XUMHUUYECKOHW CBA3HU. Hacpimaemocrs,
HOJIAPU3YEMOCTh, HAIIPABIEHHOCTh. | €OMETpHs MOJIEKYJI.

'mbpunuszanus opbObuTaneld U reoMeTpus MOJCKYI. Sp°-ruGpumsanms y
AlIKaHOB, BOJIBI, AMMHAKa, alMa3a; Sp>-THOPUIM3AIHS y COCAMHEHHH OOpa, aJIKCHOB, apEHOB,
JMEHOB U rpaduTa; SP-rubpuau3anus y CoelMHeHUH Oepuiins, alKMHOB U KapOuHa. I'eomerpus
MOJIEKYJI Ha3BaHHBIX BEILIECTB.

[Tonumeps opranvueckue u HeopraHuueckue. [lomumepsl. OcHOBHBIE
HNOHATUSL ~ XMMHUHU  BBICOKOMOJIEKYJIIDHBIX ~ COEAMHEHUH:  «MOHOMEp»,  «IIOJIUMEPY,
«MAaKpOMOJIEKYJIa», «CTPYKTYPHOE 3BEHO», «CTECIECHb IOJUMEPHU3ALMMN», «MOJEKYJISpHas
Mmaccay. CrocoObl MOJIY4YEHHs IOJIMMEPOB: PEaKUUU IOJIUMEPU3alUU U IOJHUKOHJCHCALUH.
CrpoeHre NOIMMEPOB: TIeoMeTpuueckas (GopMa MaKpOMOJEKYJ, KpPUCTAUIMYHOCTh U
aMOp(HOCTH, CTepeoperyasipHocTh. [lomumepsl opraHuveckue M Heopranmdeckue. Kaydaykw.
[Tnactmaccel. BosnokHa. buomomumepsl: OelkM U HYKJIEHHOBBIE KHUCIOTHL. Heopranumueckue
MOJIUMEPBl aTOMHOT'O CTPOEHHUS (IJIOTPONHbIE MOAM(PHUKALMU YIIEepoJa, KpUCTaIMYECKUn
KPEMHHUH, CeJIeH U TeJULyp LIETIOYE€YHOr0 CTPOECHHUS, TUOKCU KPEMHHS U JIp.) U MOJIEKYJISIPHOTO
CTpoeHusl (cepa rracThuueckas u ap.).

Teopus cTtpoeHHs XMMHUEeCKHX coequHeHuU A. M. byrtuneposa.
[Ipenmocbulku  cO3/aHUsl  TEOPUM  CTPOEHUS ~ XMMHUYECKUX  COCIMHEHMH:  paboThl
npenmecrBennukoB (K. b. [Jroma, @. Bemep, HI. ®. Xepap, ®. A. Kekyne), cne3n
ecrectBoucneiTarenei B [llneiiepe. Jluunoctusie kauectBa A. M. byTtieposa.

OCHOBHBIE TIOJIO)KEHUS TEOPUU XUMHYECKOIO CTPOEHHS OPraHUYeCKMX COEIMHEHUH U
COBPEMEHHOM Teopuu CTpoeHus. M3omepuss B OpPraHMYECKOM M HEOPraHMYECKOM XHWMHH.
B3anmHOe BiIMSHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEOPTaHUYECKUX BEIECTB.

OcHOBHbIE HaNpaBJICHUS Pa3BUTHSI TEOPUU CTPOEHMS] OPraHUYECKUX COETUHEHHM
(3aBHCHMOCTb CBOMCTB BELIECTB HE TOJBKO OT XMMHUYECKOIO, HO U OT HX 3JIEKTPOHHOIO U
IIPOCTPAHCTBEHHOIO CTpOCHHUS). WNHIyKunOHHBIN u ME30MEpHBII 3¢ exThI.
CrepeoperysipHOCTb.

JAuanexTHudyeckue OCHOBB OONHOCTHU JABYX BEeJAYMUX TEOpHH
XUMUH. JlpanekTunyeckue OCHOBBI OOLIHOCTH nepuoanueckoro 3akona JI. . MenneneeBa u
teopun ctpoeHus A. M. ByrnepoBa B ctaHoBiIeHUU (paOOTHI MPEAIIECTBEHHUKOB, HAKOTIJICHUE
(akToB, yuacTue B Che3ax, pyCCKUN MEHTAJIMUTET), Mpe/IcKa3aHuu (HOBbIe neMeHTh — Ga, Se,
Ge 1 HOBBIE BelIeCTBA — W30MEPHI) M Pa3BUTHH (TPU POPMYIUPOBKH).

HducnepcHbie cucTeMbl. [loHiaTHE O qUCciEpcHBIX cucTemax. JlucrepcuoHHas cpena
u nucrepcHas (asza. TUIBI AUCTIEPCHBIX CUCTEM M WX 3HAYEHHE B IMPHUPOJIE U KU3HU YelIOBEKa.
JlucriepcHble CUCTEMBI C JKUIKOW Cpelloif: B3BECH, KOJUIOMJIHBIE CUCTEMBI, UX KIacCU(pUKAIIHS.
3omu u remu. Oddexkr Tunnansa. Koarymsaums. Cunepesuc. MonekynspHble U HCTHHHbBIE
pactBOpbl. CrtocOObI BEIPAKEHHSI KOHIIEHTPALUU PaCTBOPOB.



Pacuernsbie 3agaum. 1. Pacuetsl mo xummuueckum (opmynam. 2. PacueTsl, cBS3aHHBIE C
MOHATUSIMH «MaccoBasi JIOJIs» M «0ObeMHas [J0Jisi» KOMIIOHEHTOB cMecH. 3. Brruucinenue
MOJISIPHOM KOHILIEHTPalMU PaCTBOPOB.

JeMoHcTpanuu. Mojenu KpucTauIM4eCKUX PElIeTOK BEUIECTB C Pa3JIUYHbIM THUIIOM CBSI3EH.
Mopnenn MoJieKyn pas3InyHOW reoMeTpuu. Mojenn KpUCTAUIMUECKHUX PELIeTOK anmasa U
rpajpura. Mojenan MOJEKyJl H30MEPOB CTPYKTYpHOM M MPOCTPAHCTBEHHOM H30MEpHUHU.
Konnekuus ninactmace u BoIoKoH. OOpa3iibl HEOPraHUYECKUX MOJIMMEPOB: CEPBI IMIIACTUUECKOM,
docdopa kpacHoro, kBapua u Ap. Moxenu monekyn OenkoB u JIHK. OOpasisl pazmudHbIX
CUCTEM C KUAKOHN Cpesloi.

JlaGoparopHbie onbIThl. 1. CBOWCTBA THAPOKCHIOB 3JIEMEHTOB 3-T0 IEpUOa.

2. O3nakomJIeHHE ¢ 00pa3LaMHi OPraHUYECKUX U HEOPTaHUYECKUX MTOJTUMEPOB.

Tema 3 XuMHnuecKue peakunu

Knaccudpukanus XUMMUYECKHUX peakuud B OpPraHHUYECKOH u
Heopranuueckod XuMuu. [loHatne o XUMHUECKOW peakUUu; €€ OTIMYHUE OT SAECPHOU
peaxmun. Peakiun, naymme 6e3 N3MEHEHHUS! KAYeCTBEHHOTO COCTaBa BEIIECTB: aJUIOTPOIU3ALIHS,
M30Mepu3alys U noiuMepusanus. Peakiuu, naymme ¢ \3BMEHEHUEM COCTaBa BELIECTB: 110 YUCILY
U COCTaBy PEarnpyrommx M 00pa3ylommxcsi BemEeCTB (pa3iokKeHUs, COCTUHCHNS, 3aMEICHHS,
o0MeHa); M0 U3MEHEHUIO CTEeTIEHEeN OKUCIICHUS 3JIEMEHTOB (OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
pPEaKIu ¥ HEOKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMK); MO TeroBoMy 3¢ddexry (3x30- u
SHJOTEpMHUECKHE); MO ¢a3e (roMO- M TeTEPOreHHBIC); MO HalpaBjcHUI0 (0OpaTUMbIE H
HeoOpaTUMBbIE); IO MCIIONb30BaHUIO KaTajau3aTopa (KaTaIUTUYECKUE U HEKATAJIUTHYECKUE); 10
MexaHu3My (paguKajibHble W MOHHBIE); MO BHJIY OSHEPIrUd, HWHHUIMHUPYIOIMIEH pPEaKIHIo
(poroxuMuyeckue, paaHalMOHHBIC, SJEKTPOXUMHUYECKHE, TepMoxumuueckue). OcoOCHHOCTH
KJIacCU(UKALIMU PEAKIIHi B OpraHN4eCKON XUMHUU.

BeposiTHOCTh IpOTEKaHHs XUMUYECKUX peaklMid. 3aKOH COXpaHEHUs SHepruu. BHyTpeHHss
SHEPrusi M 9K30- M HHAOTEPMUYECKUE peakiuu. TenaoBod >PQPEeKT XUMUYECKHUX PEaKIIHiA.
Tepmoxumuueckue ypaBHeHus. Temsora obpazoBanus. Ilonarue o0 sHTampnuu. 3akon I'. U.
['ecca u cnenctBust U3 Hero. DHTponus. JHeprust ['nd6ca. Bo3MoKHOCTh MpoTEeKaHus peakuuii B
3aBUCHUMOCTH OT U3MEHEHUS SHEPTUU U SHTPOIHH.

CkopocTs xuMuueckux peakuuiu. Ilonarue o ckopoctn peakuuu. CKOpocTb
FOMO- M TE€TEPOreHHOM peaKkIUu. DHEprusi aKTUBALMU. DJIEMEHTApHbIE M CII0KHBIE PEAKIIUH.
@akTophl, BIUAIOIIME HA CKOPOCTh XMMHUUYECKOW pEaKLMU: NMPUPOAA PEAarpyOLIMX BEILLECTB;
temneparypa (3akoH Bant-I'opda);

KOHIIEHTpaIusi (OCHOBHOM 3aKOH XMMUYECKOW KMHETUKH); KaTanu3aropbl. Katanus: romo- u
TEeTEPOreHHBIM; MEXaHM3M JAeUcTBUsA Karanu3zatopoB. Depmentel. X cpaBHeHHME ¢
HEOpPraHMYECKUMU KaTanu3zaropamMu. OepMEeHTATUBHBIN KaTanus, ero Mexanusm. MHruéuTops! u
KaTaJIUTHYECKUE sJIbl. 3aBUCHMOCTb CKOPOCTH PEaKIMH OT MOBEPXHOCTU CONPHUKOCHOBEHUS
pearupyromux BeIEeCTB.

OO0paTuUMOCTh XMMHUECKHUX peakuud. XMMHUYECKOE paBHOBECHE.
[TonsiTHE O XMMHMYECKOM paBHOBECHMH. PaBHOBECHBIE KOHLEHTpauMu. JIMHAMUYHOCTB
XuMH4eckoro paBHoBecusi. KoncTanta paBHOBecus. DaxkTophl, BIUSIOIIME HA CMEIICHHE
paBHOBECHS: KOHILIEHTpaLysl, faBieHue u temneparypa. [Ipunnun Jle HlaTtense.

DOneKTpoJdIUTHUUYECKAS JUCCOLMANUSA. ONEKTPOJUTHI U  HEIIEKTPOIUTHI.
ONEeKTpoaUuTHYECKas auccouuanus. MeXxaHn3M OUCCOLMAlUU BEUIECTB C Pa3IUYHBIM THUIIOM
XUMH4YeCKOM cBsi3u. CBoiicTBa MOHOB. KaTnOHBI M aHUOHBI. KHCITOTHI, COJIM, OCHOBAaHHS B CBETE
NIEKTpoJINTHYECKOW  aucconuanvu. CTeneHb  JJIEKTPOJIMTHUYECKOM  JUCCOLMAlUHU, €€
3aBHCHUMOCTh OT MPHUPOJABI 3JIEKTPOJIUTa M €ro KoHIeHTpanuu. KoHCTaHTa IHCCOLMALINU.
CryneHnuaras 1ucconanysi dJ€KTPOIUTOB. Peakinu, NpoTeKarolue B pacTBOPax dJIEKTPOIUTOB.
IIpou3sBeneHne pacCTBOPUMOCTH.

Bonoponusiit nokaszarenb. [uccounanus Boasl. KoHcTaHTa Aricconuanii BOJBI.
HNonnoe npowusBeneHue Bonabl. Bomopoanswiii mokazarenb pH. Cpenbl BOIHBIX pPacTBOPOB



BHGKTpOJ'II/ITOB. 3Ha‘leHI/Ie BOI[OpOIIHOFO IIoKas3areiisd OJd XHUMHUUYCCKUX U 6I/IO.HOI"I/I[IGCKI/IX
MIPOIIECCOB.

I'mapponus. ITonsarne «TUAPOIIA3Y. IM'maponus OPraHUYECKUX COCTUHEHHUH
(raloreHangkaHoB, CJIOXHBIX 3(upoB, yrieBojoB, 6enkoB, AT®) u ero 3nauenue. ['maponus
HEOpraHWYecKux BemecTB. [uaponmu3 coneit — T1pu ciydas. CryneHYaTblid THUIPOJIU3.

Heob6paTtumsiii runponus. [Ipakruyeckoe npuMeHeHue ruipoiamsa.

PacueTrHble 3a1aun.

1. PacyeTsl 10 TEPMOXUMHUYECKUM YPABHEHUSM.

2. Bpruncnenue TeruioBoro >pgexra peakuuu Mo TeIioTaM 00pa3oBaHUs pearupyrouiux
BEUICCTB U IIPOJYKTOB PEAKLUH.

3. Onpenenenne pH pacTBOpa 3a1aHHON MOJISIPHON KOHLIEHTPALIUH.

4. Pacuer cpeaHell CKOPOCTH PEaKIMK 110 KOHLIEHTPALMIM PEarupyolnX BEIIECTB.

5. BbluncClieHUs ¢ HCIOJB30BAHUEM TOHSATHUS «TEMIIEPaTypHBId KOA(D(UIIMEHT CKOpPOCTH
peaKuumn.

6. HaxoxneHue KOHCTaHTbl PaBHOBECHUSI PEAKIMM IO PAaBHOBECHBIM KOHIIEHTpALUSM U
OIpECIICHUE UCXOIHBIX KOHIICHTPALMI BEILECTB.

JdemMoHCcTpaumu.

Mogenu H-OyraHa u u3o0yraHna. [lomyyeHue kuciaopoaa U3 MepoKcHIa BOJOPOJA M BOJbI;
nerugparanus dTtanona. llemouka mpespamenuit P—P,05 —H3P04; cBoiicTBa consiHON
YKCYCHOU KHCIIOT; peakiiy, uaymue ¢ 00pa3oBaHUEM 0CajiKa, I'a3a U BOJIbl; CBOMCTBA METAJIOB.
Peakuuu ropeHus; peakuuy 3HIOTEPMHYECKHE Ha MPUMEPE pEaKLMUU DPas3JIoKEeHUs (3TaHoia,
KaJIMMHOM CEIUTphl, W3BECTHSIKA WJIM MelNa) U HK30TEePMHUYECKHE Ha IpUMEpe peakuui
coeauHeHus: (obecrBeurBaHue OpPOMHON BOJBI M PAcTBOpa IMEpMaHTaHATa KalUsl STHUIICHOM,
raleHue U3BecTu u Jp.). BzaumozelicTBue MHKA ¢ pacCTBOpPaMU COJISTHOM M CEpPHOW KHUCIIOT IpU
Pa3HbIX TEMIIEpATypax, IPU Pa3HbIX KOHLIEHTPALMIX COJITHOM KUCIIOTHI; pa3iokKeHHe epoKcuIa
BOJIOpOJa C MOMOLIbI0 OKcuaa maprania (1V), katamasel CbIporo msca ¥ ChIporo Kaprogers.
B3aumoneiicTBue IMHKA C Pa3IMUHON TMOBEPXHOCTHIO (MOPOIIKA, MBUIM, TPAHYJ) C KUCIOTOM.
Monensp «xumnsmero cios». CMenieHe paBHOBECHS B CUCTEME

Fe** + 3CNS « Fe (CNS)s;; OMBUICHHE KMPOB, PEaKIMH STEPUHKAIMH. 3aBHCHMOCTD
CTETEHHU HJIEKTPOJIUTUYECKOM NUCCOLMAMU YKCYCHOW KHCIOTHI OT pa30aBieHus. CpaBHEHUE
cBoiictB 0,1 H pacTBOpoB cepHO M CEpHUCTOM KHCIOT, MypaBbUHOH M YKCYCHOW KHCIIOT;
TUAPOKCUAOB JIUTHSI, HaTpUsl U Kauusa. MHAMKATOpPBl M M3MEHEHUE UX OKPACKU B PA3IMUYHBIX
cpenax. CepHOKHCIBIM M (epMEHTaTUBHBIM TUAPOJIN3 YIJIEBOJAOB. [ 'Maponn3 kapOOHATOB,
Cynb(aToB, CUIMKATOB INEIOYHBIX METaIOB; HUTpaToB LMHKa win cBuHua (I1). I'maponns
KapOu1a KaJabIusl.

JlabopaTopHble ONBITHI.

3. [TomyueHue KuCIOpOaa pa3NoKeHUEM MEPOKCHIA BOJOPOIa U (UITN) IepMaHTaHaTa Kalus

4. Peakumm, uaymme ¢ 0OOpa3oBaHMEM OCajJKa, ra3a M BOJBI I OPTaHHMYECKUX H
HEOPTraHUYECKUX KHUCIIOT.

5. Ucnonp30BaHre MHANKATOPHOU Oymaru aiis onpeaeneHust pH CitoHbI, )KeTy109HOTO COKa
U APYTUX COKOB OpraHu3Ma 4ejoBeKa.
6. PaszHble cirydan THIPOIN3a COJICH.
T em a4 BemecrBa u UX CBOWCTBA
Knaccudukanmus HeopraHmUYecKHUX BemecTB. I[IpocTeie W CIOXHBIC
BemectBa. Oxcuapl, ux kinaccuduramus. ['mapokcuasl (OCHOBaHUS, KHCIOPOJCOAEPIKAIIUE
KHUCJIOTHI, ampoTepHble THAPOKCUAbI). Kucmorel, ux kimaccuduramus. OcHOBaHUA, UX
knaccudukanus. Conu cpegHue, KUCIbIe, OCHOBHBIE U KOMITJICKCHBIE.
Knaccudukanusa opraHUuYEeCKHUX BEIE€CTB. YIIEBOJAOPOIb M KiacCH(DHUKAIUS
BEIIECTB B 3aBUCHMOCTH OT CTPOCHHUS yIIIEPOIHON 1enu (anudaruyeckue U MUKINYECKre) U OT
KpaTHOCTH CBsI3e (MpeienbHble W HempeaenbHbie). ['omomormueckuit psa. IlpousBomnbie



YIJIEBOAOPOAOB: TaJOT€HANKAHbI, CHOUPTHI, (PEHONBI, ambAETHIbl U KETOHBI, KapOOHOBBIC
KHUCJIOTBI, IPOCTHIE U CIOXKHBIE Y3PUPbI, HUTPOCOEINHEHUS, AMUHbBI, AMUHOKHCIIOTHI.

Mertanns. Ilonoxenue meramioB B nepuoamyeckou cucreme [[. M. MenneneeBa u
CTpOeHHE X aTOMOB. [IpocThie BenecTBa — MeTauIbl: CTPOEHUE KPUCTAIJIOB U METAJIIMYECKast
XUMHYecKas CBsi3b. Astorpornus. O0mue ¢pu3ndeckue CBOMCTBa METAIOB. Psij cTaHgapTHBIX
ANEKTPOAHBIX TOoTeHUuanoB. OOmMe XMMHYECKHE CBOWCTBA METaNIOB (BOCCTAHOBUTEIBHBIC
CBOMCTBA): B3aMMOJICUCTBHE C HEMeTaJIaMU (KUCJIOPOJOM, TajOreHaMu, CEepoH, a30ToM,
BOJIOPOJIOM), C BOJIOM, KUCJIOTaMH M COJSIMH B PAacTBOPax, OPraHUYECKUMHU COEIUHEHUSIMU
(ciupTamu, TajoreHalKaHaMmH, (EHOJIOM, KUCIOTaMH), CO IIeI0oYaMd. 3HAYCHHE METAJUIOB B
MIPUPOJE U B KU3HU OPraHU3MOB.

Koppo3us mertannos. llonarue «koppo3us MeTainoBy. XUMHUYECKas KOPpO3US.
OnekTpoxummuueckast kopposus. CriocoObl 3alIUThl METAIIIOB OT KOPPO3UH.

OOmue cnocoOB MONYyYEHHU S METalioB. Meraiisl B mpupoje. Metamtyprus u
€e BHUJBL: NUPO-, TUAPO- U DIEKTPOMETALUIYPTUs. ODJIEKTPOJIM3 pacIiulaBOB M PACTBOPOB
COEIMHEHUI METAJUIOB U €r0 MPAKTUYECKOE 3HAUCHUE.

[Tepexoausie MmeTanns. JKenezo. Menp, cepedpo; IUHK, PTYTh; XPOM, MapraHei
(HaxoXJeHUE B MPUPOJE; IMOJIYYEHHE U NPUMEHEHHUE IMPOCThIX BEIIECTB; CBOMCTBA MPOCTHIX
BEIIECTB; BAXKHEUIITNE COCAMHECHMUS).

Hemeranns. Ilomoxenue HemeTaiwuioB B nepuoauyeckoit cucreme /. M. Menaeneena,
CTPOCHHUE UX aTOMOB. DJEKTPOOTPHULATENILHOCTh. MHEpTHBIE Ta3bl. J[BOMCTBEHHOE MOJIO0KEHUE
BOJIOpOJia B mepuoanyeckoil cucreme. Hemeramibl — mpocTsle BemiecTBa. Mx aTtomHoe u
MOJIEKYJIIPHOE CTpOEHUE. AIIOTpONUsA W €€ NMPUYMHBI. XHMHYECKHE CBOMCTBA HEMETAJIOB.
OxucnuTeNnbHblE CBOWCTBA: B3aMMOJAEWCTBUE C METaUlaMH, BOJOPOJOM, MEHEE 3JIEKTPO-
OTPULIATENIbHBIMU HEMETAJNIAaMU, HEKOTOPBIMHU CIIOKHBIMHU BelllecTBaMu. BoccTaHOBUTENIbHbBIE
CBOWCTBA HEMETAJUIOB B pEAKIHUAX €O (TOPOM, KHCIOPOJOM, CIOKHBIMH BEIIECTBAMH-
OKHUCJIUTENSIMU (a30THOM U CEPHOM KUCIOTaMH U JIp.).

Bonoponusie coenunenuss HemerawioB. [lonydyeHne ux cUHTE30M M KOCBeHHO. CTpoeHue
MOJIEKYJI W KPHUCTAJUIOB JTHX coequHeHH. Pusmdeckue cpoiictBa. OTHOLIEHHE K BOJE.
M3MeHeHne KUCI0THO-OCHOBHBIX CBOMCTB B IIEPUO/IAX U rpyIlmax.

HeconeoOpasyrouiye u coieodpa3yronme OKCHIbI.

Kucnoponubie KUcnoTsl. MI3MeHeHNEe KUCIOTHBIX CBOWCTB BBICIIMX OKCHJIOB M THIPOKCHIIOB
HEMETAJIJIOB B NEPHOAAX M Ipynmnax. 3aBUCHMOCTb CBOMCTB KHCJIOT OT CTENEHU OKHUCIICHUS
HemeTala. KM cnoThl opraHumdyeckue Mm Heopranuueckue. Kucnorsl B cBere
npoTonuTudeckoil Teopuu. ComnpsKeHHblE KHCIOTHO-OCHOBHBIE mapbl. Kitaccuduxanms
OpraHMYECKUX W HEOpraHmdeckux KuciaoT. OOmue CBOWCTBAa KHUCIOT: B3aUMOJIEHCTBUE
OPraHMYECKUX W HEOPraHMYeCKMX KHUCIOT C METaUlaMHM, C OCHOBHBIMM OKCHJIAaMH, C
aM(pOTEepHBIMU OKCHJIAMU W THAPOKCHAAMHU, C COJIIMU, OOpa3oBaHUE CIOXKHBIX 3PHUPOB.
Oco0eHHOCTH CBOMCTB KOHIEHTPUPOBAHHOM CEpHOM M a30THOM KHCI0T. OCOOEHHOCTH CBOMCTB
YKCYCHON M MypaBbHUHOM KHUCJIOT.

OcHOBaHMS OpraHuuYecKkue U HeopraHuMuueckue. OCHOBaHUI B CBETE
nporonuTHuecko Teopuu. Kiaccudukaius opraHndecKuX U HEOPraHMYECKHMX OCHOBAHUU.
XUMHUYECKUE CBOWCTBA IIEIOYEH M HEPACTBOPUMBIX OCHOBaHUH. CBoicTBa OECKMCIOPOIHBIX
OCHOBaHUI: aMMHUaKa ¥ aMMHOB. B3anMHOe BiIMsIHME aTOMOB B MOJIEKYJIE aHUJIMHA.
AMboTepHBIE OpraHMYecKHMEe M HEOPraHMYECKHUE COCJUHEHHS.
AM@oTepHbIE COEAMHEHHSI B CBETE MPOTOJUTUYECKOW Teopuu. AMGPOTEPHOCTH OKCUIOB U
TUIPOKCUAOB HEKOTOPBIX METAJUIOB: B3aWMOJAEWUCTBHUE C KUCIOTaMH U 1enodaMu. llonarue o
KOMIUIEKCHBIX coenuHeHusx. Komm-nekcooOpa3zoBaTenb, JUTraHIbl, KOOPAUHAIIMOHHOE YHCIIO,
BHYTpEHHss cdepa, BHEMHSA chepa. AMPOTEPHOCTh aMUHOKUCIIOT: B3aUMOAECHCTBUE aMUHO-
KHCJIOT CO IIEJIOYaMHU, KUCIOTaMH, CIIUPTaMH, APYr ¢ JIpyroMm (oOpa3oBaHHE IMOJUIENTHAOB),
o0Opa3oBaHHe BHYTPEHHEW ol (OUIIOIIPHOTO HOHA).

'enernueckas CBA3b MEX Yy KJaccaMM OpPraHHM4Y€CKHX "
HEOPraHMUYECKUX COENUMHEHUMN. [loHATHE O TE€HETHYECKON CBA3UM U TE€HETUUYECKUX
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psaax B HEOPraHMYECKON M OpraHMYecKod XMMHHU. ['eHeTndeckue psjpl MeTania (Ha npumepe

KaJIbIIMS M Keje3a), HeMeTaia (Ha ImpuMepe Cepbl U KPeMHUSs), TIEPEXOJHOr0 3JIeMeHTa (Ha

npuMepe LMHKa). ['eHeTudeckue psabl U IeHETHYECKasl CBA3b B OPraHUYECKOM XUMHM (1Jis

COEIMHEHUH, coiep KallluX 1Ba aTOMa yriepo/ia B MoJiekyse). EnuHcTBo Mupa BeriecTs
PacuetrHble 3anaun.

1. Beruucnenue macchl WM 00beMa MPOIYKTOB peaklUU MO0 MU3BECTHOW Macce WM 00beMy
MCXOJJHOI'O BEUIECTBA, COAEPKALIETO IPUMECH.

2. BpluncieHne mMacchbl UCXOJIHOTO BELIECTBA, €CJIM M3BECTEH MPAKTUYECKHI BBIXOJ M Mac-
COBast J10JIs €ro OT TEOPETUYECKH BO3MOYKHOTIO.

3. BblumnciieHuss MO XUMHYECKMM YpaBHEHUSM pEaklUid, eClIu OJHO U3 pearupyrouux
BEIIECTB JIJaHO B U30OBITKE.

4. OnpeneneHue MOJIEKYIIpHON (OPMYIIBI BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

5. Ormpenenenue MOJEKYIIPHOH (opMyasl Tra3000pa3HOrO BeUIECTBA 10 H3BECTHOU
OTHOCHUTEIIbHOM MJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

6. Haxoxnenue MousekymnsipHoil (opmynbl BemiecTBa 1o Macce (00beMy) HpPOIYKTOB
CTOpaHHsL.

7. KoMOMHMpOBaHHBIC 33]1a4H.

JdeMoHcTpanmnm.

Konnexuus «Knaccugukanys HEOpraHM4ecK1X BEIIECTB» U 00pa3Libl IPeICTaBUTENEH KIacCoB.
Komnexkuust «Knaccudukanusi opraHMuecKux BEIIECTB» U 00paslibl MpeJCTaBUTENEH KIIaccoB.
Mopnenu KpUCTaUIMYECKUX PELIETOK METAIIIIOB.

Konnekuust MeTanioB ¢ pa3HbIMH (PU3NYECKIMH CBOHCTBAMHU.

B3aumopneiicTBue: a) JTUTHA, HAaTpWs, MarHus W JKelle3a C KHCIOPOJAOM; 0) IIEIOYHBIX
METAJIJIOB C BOAOH, CIUPTaMH, PeHOJIOM; B) IMHKA C PACTBOPAMHU COJISTHOW M CEPHOM KHCIIOT; T)
HaTpUs C Cepoi; 1) allOMUHHUSA C HOJIOM; €) JKejle3a C pacTBOPOM MEIHOrO KyIopoca; )
AITIOMHUHUS C PACTBOPOM €KOTO HATpa.

Oxcuapl ¥ TUAPOKCHUIBI XpOMa, UX TMOJydeHHe U cBoiicTBa. [lepexon xpomara B OuxpomMar u
oOparHo. Koppo3us MeTaqioB B 3aBHCHMOCTH OT YCJIOBHH. 3aliMTa METalIOB OT KOPPO3HU:
00pa3Iibl «HEPIKABEEK», 3aIUTHRIX MOKPITHMA. Konnekuus py.

DIEKTPOIN3 PACTBOPOB COJIEH.

Mopnenn KpucTaJZIMUECKUX PEIIeTOK HoAa, anMmasa, rpaduta. Asmorponust docdopa, cepsl,
KHCIIOPO/JIa.

B3aumopeiicTBue: a) Bogopoaa ¢ KUCIOPOAOM; 0) CypbMBI C XJIOPOM; B) HATPHUs C UOAOM; T)
XJIOpa C pacTBOPOM OpoMU/Ia KalHs; 1) XJIOPHOW U CEpOBOAOPOAHOM BOJBI; €) oOecIiBeUnBaHHE
OpOMHOW BOJBI 3TUJIEHOM WJIN alleTHJICHOM.

IlonydyeHne M CBOMCTBA XJIOPOBOAOPOJA, COJSHOW KHUCIOTBI M aMMuaka. CBoiicTBa
COJISIHOM, pa30aBIeHHON CEpHOM U YKCYCHOM KHUCIIOT.
BzanmopeiicTBie KOHIIEHTPUPOBAHHBIX CEPHOM, a30THOM KHUCIOT U pa30aBiIeHHOW a30THOMU
KHCJIOTHI C Me/Ib10. Peakiius «cepeOpsHOro 3epkaia» Jisi MypaBbUHOM KHCIOTBHI.
B3aumoneiicTBue pactBopa THIA-pOKCHIA HAaTpus C KHUCIOTHBIMH OKCHUAAMH (OKCHIOM
yraepoaa (1V)), amdorepHbiMu ruapokcugamMu (TUI-POKCUIOM IHMHKa). B3aumonelicTBue
aMMHaka ¢ XJIOpOBOJOPOIOM M BOJOW. AHAJIOTMYHO JUIsl METUJIAMMHA.
B3anmoneiicTBre aMUHOKHUCIIOT C KUCIIOTaMH U IIET0OYaMHU.
OcymiectBienue nepexonoB: Ca —CaO —Ca(OH);; P —P,05 — H3P0; —Cas(P04)2;
Cu —-CuO — CuS04 — Cu(OH); —CuO — Cu;
C2H5OH —>C2H4 —>C2H4BF2.
JlaGopaTopHbie ONBITHI.

7. OsHakomjeHHe cC oOpa3laMHM TNpeACTAaBUTENECH pa3HBIX KIAacCOB HEOPraHWYECKHX
BEIIECTB.

8. O3HakoMiIeHHE ¢ 0Opa3laMy MPECTaBUTENCH pPa3HBIX KJIACCOB OPIraHUYECKUX BEIECTB.

9. O3HaKOMJICHHE C KOJUICKIIUEH py/.



10. CpaBHeHHE CBOMCTB KpeMHUEBOMH, (hochopHOIA, CepHON U XITOPHOM KHCIOT; CEPHUCTOMN U
CEpPHOM KHUCJIOT; a30TUCTON U a30THOM KHUCIIOT.

11. CBoiicTBa constHOM, CepHOI (pa30.) U YKCYCHOM KHUCIIOT.

12. BzaumopeiicTBue THAPOKCHUIA HATpUs C coyiiMH, cyiabdarom meau (II) u xmopuaom
aMMOHUSI.

13. Paznoskenue ruapokcuaa meau (11).

14. Tlony4yeHue THAPOKCUA ATFOMUHUS M H3y4CHHE ero aM()OTEPHBIX CBOMCTB.

Temab

Tema 5: Xumus u 001ecTBo

XUMHUSS HU TPOU3ZBOACTBO. XUMHUYECKas NPOMBINUICHHOCTb, XHMHYECKas
texHosnorusi. CeIpbe Uil  XMMHUYECKOW NPOMBIIUICHHOCTH. Boga B XUMHYECKOM
MPOMBIIUIEHHOCTH. DHEPrus Uisi XUMHUYECKOro Mpou3BojAcTBa. HayuHble MpUHLMIIBI XUMHUYE-
CKOTrO IIPOM3BOJICTBA. 3alllMTa OKpYXaroUled cpeabl M OXpaHa Tpylda IpU XUMHUYECKOM
npousBojcTBe. OCHOBHBIE CTaJUM XHUMHYECKOrO IIPOM3BOJCTBA (aMMHAKa W METAHOJA).
CpaBHeHuE NPOU3BOACTBA ITUX BEILECTB.

XuMU M CEIBCKOE€ XO3AUWCTBO. XHUMHU3ALUA CEIbCKOIO XO3MCTBA U €€
HanpasyieHus. Pacrenus u nousa, nouBeHHbld noromaromui kommieke (II1K). Y aoOpenus u
ux kinaccudukanua. XUMHUECKUE CPEJCTBa 3allUThl pacTeHuid. OTpUllaTeNbHbIE MOCIEICTBUS
MPUMEHEHUS TIECTUIHIOB ¥ 00pb0a ¢ HUMH. XUMU3aIUs )KUBOTHOBOJICTBA.

Xumuss M 3KodOoTHusA. XHUMHYECKOE 3arps3HEHUE OKpyxkaromed cpenbl. OxpaHa
rugpocdepbl OT XMMHUYECKOro 3arpsisHeHus. OxpaHa MOYBBI OT XUMHUYECKOTO 3arps3HEHUS.
Oxpana atmochepsl 0T XUMUYECKOTO 3arps3HeHus. Oxpana (Gropbl U GayHbl OT XUMHYECKOTO
3arpsi3HEHUs. BUOTEXHOIOTHS ¥ TeHHAs UHXKEHEPHSL.

XUMHUS HIOBCEAHEBHAS XKHU3Hb yenoBeka. Jlomamusasa anteuka. Moromue u
guctsmue cpeactsa. Cpencra 60pb0ObI ¢ OBITOBEIMU HaceKOMbIMH. CpeicTBa JIMYHOW TUTHCHBI
U KOCMETUKH XUMHUS U nuia. MapKupoBKa yIaKOBOK MUIIEBBIX MPOAYKTOB M MPOMBILIIEHHBIX
TOBApOB M YMEHHE UX YUTATh. DKOJIOTHUS KUJIHUIIA. XUMHUSI M TeHETHKA YeJIOBEKa.

JdemoncTpanun. Mojenu NOpou3BOJACTBA CEpPHOM KHUCIOTHI M aMMmuaka. Kosnekuus
ynobpenuit U nectunuaoB. OOpa3ibl cpefCcTB OBITOBONM XUMHH U JIEKAPCTBEHHBIX IPENapaToB.
Konnekuuu cpecTB THTHEHBI U KOCMETHKH, PENapaToB ObLITOBON XUMUHU.

JlabopaTopHble ONBITHI.

14. O3HakomIleHHE C KOJUIEKIHEH ya00peHuil U MeCTUIIUIOB.

15. O3nakomiieHue ¢ oOpas3lamMM CpeJCTB OBITOBOM XMMHMH M JEKApCTBEHHBIX IPENapaTosB,
W3Y4YeHHE MHCTPYKIMA K HHUM 1O TpPaBWIBHOMY H  0€30MacHOMY MPUMEHEHHIO.
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= HaumeHoBaHue = 2 =
1. BBenenue 2
2. CTpoeHue aToma 8 1
3. CTpoeHnne BelecTBa. 11 1 1
JAncnepcHbie CHCTEMBI
4, XUMHYEeCKHE PeaKkIuu 16 2 1
5. BenrecrBa u ux cBoiicTBa 25 5 1
6. XuMusi 1 001IECTBO 5 - 1
7. PE3EPB 1
KanenapHo - remarnyeckoe IVIAHMPOBAHME XUMUHU
Ne Tema ypoka Hara Hara dakr.
n/n IL1an.
1 1.BBenenue B OOIIYIO0 XUMHIO. 1-2.09
2 2.OCHOBHBIE MMOHATHUS U 3aKOHBI XUMUU. BBOIHBII 5-9.09
KOHTPOJIb.
Tema 1 Ctpoenue atoma (8 u)
3. 1.ATOM — CJIOKHas YacTHUIIA. 5-9.09
4. | 2. CocTosiHHE 3JIEKTPOHOB B aTOME. 12-16.09
5. | 3. DnekTpoHHas KOH(MUTYpaIHsl aTOMOB XUMUYECKUX 12-16.09
HJIEMEHTOB.
6. | 4.Cemunap: « QNEKTPOHHOE CTPOCHHE aTOMAa) 19-23.09
7. | 5.BanenTHBIE BOBMOXHOCTH aTOMOB. CTETIEHH OKUCIICHHUS. 19-23.09
8. | 6. Ileproamueckuii 3aKoH M eproAndecKas cucrema B ceere | 26-30.09
CTPOEHHS aToMa.
9. | 7. I3MeHeHMs CBOMCTB DJIEMEHTOB, UX COSAUHEHHI B 26.09-30.09
3aBUCHMOCTH OT TIOJIO’KEHUS B TIEPUOUYECKON CUCTEMBI.
3nauenue 113 u IICXDO JI.1. Menpaeneena.
10. | 8. KonTpoabHas padoraNel o teme: «CTpoeHHe aToMa. 3.-7.10
IIepnonnueckuit 3akoH U nepuoanydeckas cucrema JI.1.
Menneneena
Tema 2CTpoenne BemecTBa. /[McnepcHble cUCTEMBI U
pactBopbl. (11u)
11. | 1.Bunabl XUMHYECKOM CBSI3U U TUIIBI KPUCTAIUTMYECKUX 3-7.10
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PEHICTOK. (I/IOHHaﬂ 1 KOBAJICHTHAA XUMHUYCCKaAs CBSA3b U THUIIBI
K.P)

12. | 2.MeTannnueckast ¥ BOJIOpOHAs XUMUYecKas cBs3b. Equnas | 17-21.10
IIPUPOJIa XMMUYECKOU CBSI3H.

13. | 3. Cemunap: «Bumbl XUMHYECKOU CBSI3H. THITBI 17-21.10
KPUCTAJUTMYECKUX PEIIECTOK. ATPEraTHOE COCTOSTHHE
BEIIECTBAY

14. | 4.T'eometpus monekyn. I'nbpuansanus opOuTaneii. 24-28.10

15. | 6. Teopus cTpoeHHs OPraHUYECKUX coequHeHU A. M. 24-28.10
bytieposa, ee yHUBEPCAIbHOCTbD.

16. | 7.YHuBepcaIbHOCTh TEOPUU XMMHYECKOTO CTpoeHus A.M. 31.10-4.11
ByrnepoBa. CoBpeMeHHbBIC HAIPABICHNUS Pa3BUTHUS TEOPHUH.

17. | 8. OcHOBHBIE IOHATHSA O BHICOKOMOJIEKYJISIPHBIX 31.10-4.11
coeauHeHusX. [lonmumepsl.
[Tnactmaccel.Onactomepsl. Bonokna. buononumepsr.

18. | 9.llpakTnueckas padoraNel Ha Temy «Pacno3nasanue 7-11.11
RIACMMACC U 80JIOKOHY

19. | 10./IucriepcHbIE CUCTEMBI U PACTBOPBI. 7-11.11

20. | 11.KonnuecTBeHHas XapaKTEPUCTHKA PACTBOPOB, 14-18.11
pacTBOpeHHe, paCTBOPUMOCTb. Perienune 3a1aq mo reme
«PacTBOpbI».

21. | 12. KouTpoabHas paboraNe2 no reme «Ctpoenue Bemectsay | 14-18.11
Tema 3 Xummnueckue peaxiuu (/6uacos)

22. | 1. Knaccuduxanust XMMHYECKUX peakiuii B Heopranuueckon | 28.11-2.12
Y HEOPTraHWYECKON XHMUMU.

23. | 2.0xucnuTenpHO-BOCCTaHOBUTENBHBIE peakinu. CoctaBnenue | 28.11-2.12
OBP MeT0/10M 3JI€KTPOHHOTO OajiaHca.

24. | 3. Ypok — ynpaxuenue «Cocranenne OBP metogom 5.-9.12
9JIEKTPOHHOI0 OajaHcay

25. | 4.ITouemy IPOTEKAIOT XUMHUECKUE PEAKITHH. DHTAIBITUS U 5-9.12
SHTPONUS XUMUYECKUX PEAKITUH.

26. | 5. CKOpOCTh XUMHUYECKHX PEAKITHIA 12-16.12

27. | 6. dakTOpHI, BIUAIOLINE HA CKOPOCTh XMMUYECKHX peakuuil. | 12- 16.12
Karanms

28. | 7.06paTuMOCTh XUMUYECKUX peaKkIiii. XMMHUYECKOe 19-23.12
paBHOBecHe. Y CIIOBHS CMEIIEHUSI XUMHUECKOTO PABHOBECHS

29. | 8. Pemenue 3a1a4 o Teme: «XUMUYECKOE PaBHOBECHE, 19 -23.12
YCIIOBHSI €70 CMEIICHUSY.

30. | 9. MpakTnyeckas padoraNe2«Cropocmb XumuuecKkux 26-30.12
peakyuil. Xumuueckoe pagHogecue)

31. | 10. Teopus snexTpoauTHUECKOM nucconmanun. CBOHCTBa 26-30.12
PacTBOPOB 3JIEKTPOJIUTOB

32. | 11. BogopoaHslii moka3arenb. Peakiun, mpoTeKaronme B 9-13.01
pacTBOpax JIEKTPOIUTOB.

33. | 12. T'uaponu3 OpraHuYECKUX BEIIECTB. 9-13.01

34. | 13. I'uaponu3 HEOPraHUIECKUX BEIIECTB — COJICH. 16-20.01

12




35. | 14. Ypok ynpakHeHHE 16-20.01
36. | 15. lIpakTuuyeckas padora Ne3 «Peuwenue 23-27.01
IKCnepumenmanvHuix 3a0ay no meme I'uoponus coneit.
Peakyuu uonnozo oomena.
37. | 16.KonurpoJgbHas padoraNe3 no teme: « XMMHUECKHE 23-27.01
peaKIum
T e m a 4 BemiecTBa M uX cBoiicTBa
(25 uacos)
38. | 1.Knaccudukarus HEOpraHUIECKUX BEIIECTB. 30.01-3.02
39. | 2. Kimaccudukanusi OpraHu4ecKix BEIeCTB. 30.01-3.02
40. | 3.MeramiblITonoxenue B [ICX3.I1pocTeie BemecTBa — 6-10.02
METAaJUIBI.
41. | 4. O0nyie XUMHUYECKHE CBONCTBA METAJLIOB. 6-10.02
42. | 5. OKcuabl ¥ TUAPOKCH]IBI METAILIIOB. 13-17.02
43. | 6. IIpakTuueckasi padoraNe 4,5 « Peusenue 13-17.02
IKCHEPUMEHMANbHBIX 3A0a4 N0 HEOP2AHUYECKOU U
OpP2AHUYECKOU XUMUUY
44, | 7.Koppo3us METaJJIOB. 27.02-3.03
45. | 8.CrtocoOBI IOTydeHUsT METAJUIOB. 27.02-3.03
46. | 9.01eKTpoH3 PacIUIaBOB U PACTBOPOB HEOPTAHUUECKUX H 6-10.03
OpPraHUYECKUX JEKTPOIUTOB
47. | 10. MeTtastsl mobouHbIX oArpym. Xumus S, p,d, f - 6-10.03
JJICMEHTOB
48. | 11. Pemenue 3a1a4 v ynpaKHeHH 10 TeMe «MeTayuiby 13-17.03
49. | 12. Hemeramnsl. [Tonoxkenue B IICXD. [IpocTeie BeniecTBa 13-17.03
HEMETAIITBI
50. | 13. O0mue XUMHUYECKHE CBOMCTBA HEMETAIOB 20-24.03
51. | 14. CoennHeHUSI HEMETAIOB: OKCHJIbI, TUIPOKCHUJIBI, 20-24.03
Bogopoausie coemuHeHUsT HEMETAILIOB.
52. | 15. Peutenue 3amau o reme «Hemerasibl 27-31.03
53. | 16.I1IpakTuyeckas padora Ne6 Ilonryuenue, cooupanue u 27.-31.03
pacnosnasanue 2a306 U U3yyeHue ux colcmea.
54. | 17. Oprannyeckue U HEOPraHUIECKUE KUCIIOTHI. 10.-14.04
55. | 18. Ocobble cBOMCTBa A30THOM M CEPHOM KHUCIIOT. 10-14.04
56 | 19. Opranndeckne 1 HEOPTaHUICSCKUE OCHOBAHUS 17.-21.04
57 | 20.AmdpoTepHBIC OpraHUYECKHEe U HEOPTAaHUUECKUE 17-21.04
COCJTMHEHUSI.
58 | 21. 'eneTmueckas cBs3b MEXIY KJIacCaMH HeOpraHWYeckux n | 24-28.04
OpPraHMYECKUX COEAMHCHUHU.
59 | 22. CocraBiienne ypaBHeHUH 110 Teme «I eHeTndeckas cBsizby | 24-28.04
60 | 23.IlIpakTuueckas padoraNe8«l enemuueckan ceaso 1-5.05

MedHcoy Knaccamu opeaHudecKux u Heop2anudecKux
coeouHenuily
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61 | 24.IToaroToBKa K KOHTPOJIBHOM padoTe 1o Teme «BemecrBa u | 1-5.05
WX KJIacCU(UKAIMS U CBOMCTBA»

62 | 25.00001menue no teMme: «BemecTBa U X CBOUCTBa» 8-12.05
T em a5 Xumus n odmecrBo (44)

63 | 1. XuMus ¥ MPOU3BOJICTBO. XUMHUS U CEIHCKOE XO35HUCTBO. 8-12.05

64 | 2. Xumus 1 npobsieMbl OXpaHbl OKPY>KaIOMIEH Cpebl 15-19.05

65 | 3. Xumus u noBcenHEBHAS KU3HD YEJIOBEKA. XUMUS U ITALIA 15-19.05

66 | 4. Xumus 1 dKOJIOTHS 22-26.05

67 | UtoroBas KOHTpoOJIbHAs paboTa 22-26.05

68 | PE3EPB (luac) 22-29.05

YueoHo-MeToguuecKoe odecrmedeHne
1. Tabpuensn O. C, JIsicoBa I'. I'. Xumus. 11 kn. Yrnyonéunslil ypoBenb: Metoauueckoe

o

nocobue. — M.: lpoda.

["abpuensn O. C, JIsicoBa I'. I'., BBenenckas A. I'. Kaura qns yunrens. Xumus. 11 ki.:

B 2 4.: Metoauueckoe nocodue. — M.: Jlpoda.

I"a6puensa O. C, Octpoymos U. I'. O6mas xumust B TecTax, 3agavax, ynpakaeHusx. 11 ki —

M.: Ipoda.

5. Xwumus. 11 xi.: KoHTponbHble 1 npoBepouHbie padoThl k yueOHuky O. C. 'abpuensna, I
I".JIsicoBoit «Xumus. 11 knacc. [Ipopunbuslit ypoenb» / O. C. I'abpuensn, I1. H. bepe3kun, A.
A. Ymakosa u 1ip. — M.: Ipoda.

6.. T'abpuensn O. C, Pemeros I1. B., Octpoymos U. I'., Hukutiok A. M. ['otoBumcst k enu-
HOMY TOCYJapCTBEHHOMY 3k3aMeHy. — M.: [Ipoda.

7. I'abpuensu O. C, OctpoymoB U. I'. Xumusi. Matepuansl 17151 TOATOTOBKU K €TUHOMY
roCyJapCTBEHHOMY AK3aMEeHY M BCTYNUTENIbHBIM 9K3aMeHaM B By3bl: Yuel. mocobue. — M.:
Apoda.

8. Tadpumensu O. C, OctpoymoB U. I'. Xumudeckunit skcriepuMeHT B mkone. 11 ki1 —
M.:Ipoda

14



15



