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IMosicHuTEIbHAA 3aMUCKA

VYuebnas pabouas mporpamMma o xuMuu B 11 Kitacce coctaBieHa Ha OCHOBE (peZiepalibHOTO KOMIIOHEHTA FOCYIapCTBEHHOTO CTaHIapTa CPEIH eTOo
obuiero o6pazoBaHus(poGUILHBIA YPOBEHB)

Jlannasi nporpamMmma peanu3oBaHa B yueoHuke: I'aopuensan O. C, U.I.OcrpoymoB. Xumus. 10- 11knacc, yriayoaeHnbiii ypopeib — M.:

JApoda, 2017;
TCOpCTI/I‘-IGCKYIO OCHOBY OpFaHH‘IeCKOﬁ XHUMHHU COCTABJIACT TCOPUSA CTPOCHUA B €€ KIIACCHMYCCKOM IMTOHMMAHWH — 3aBUCUMOCTH CBOIICTB BCIIIECTB OT UX
XAMHUYECKOTO CTPOEHUS, T.€. OT pACIOJOXKEHUS AaTOMOB B MOJIEKYJIaX OPTaHMYECKHX COEJIWHEHHWH COTJIACHO BAJCHTHOCTH. OJIEKTPOHHAs U
IMPOCTPAHCTBECHHOC CTPOCHUEC OPraHUYCCKUX COG}II/IHGHI/Iﬁ IIpu TOM KOJHUYCCTBE YaCOB, KOTOPOC OTIYIICHO Ha H3YYCHHUC 0pFaHquCKOﬁ XNUMHUUN,
paccMaTpuBaTh HE NPEICTABIAETCS BO3ZMOXKHBIM.

B conepxanum Kypca OpraHWYecKOW XUMHUHM CJEJIaH akKIeHT Ha TMPAKTHYECKYH0 3HAYMMOCTh y4eOHOTO Marepwaia. [lodToMy wu3ydeHue
HpeHCTaBHTeHeI\/’I KaXXI0ro Kjiacca OpraHu4eCKux COG}II/IHGHI/Iﬁ HAYUHACTCA C HpaKTquCKOﬁ IMMOCBIJIKH — C UX IIOJTYYCHUH. XUMHYECKHE CBOMCTBA BCIIICCTB
paccMmatpuBaoTCa Cyrybo MmparMaTuyeckd — Ha MpeAMET HUX MPAaKTHUYECKOro NMpUMEHEHHs. B OCHOBY KOHCTpyHpOBaHHS Kypca MOJIOKEHa HJesl O
MIPUPOJHBIX HMCTOYHHMKAX OPraHMYECKUX COEAMHEHUHW U WX B3aWMOINPEBPAIICHUAX, T.€. WAEH TEeHETUYECKOHM CBS3M MEXKAY KJIacCaMHU OPraHUYecKH X
COECIUHEHU.

HN3ydyenue xumuu Ha NMPOPUILHOM YPOBHE CPeHero (MoJHOro) oo0mero o0pa3oBaHusi HANPABJIEHO HA IOCTHKEHHUE CIeAYIOIIMX HeJIeii:

*0CBOE€HHE 3HAHUI O XMMHMYECKON COCTaBJISIONICH €CTECTBEHHO - HAYyYHOW KAapTHUHBI MHpa, BaXKHEHIINX XMUMHUYECKUX MOHSATHSIX, 3aKOHAX H
TEOPHUSIX;

* OBJIa/IeHH e YMEHHSIMH IPUMEHSTh MOJYyYSHHbIE 3HaHUA J11 00BSCHEHUS pa3HOOOPAa3HBIX XUMUYECKUX SIBJICHUN U CBOMCTB BEILIECTB, OLIEHKU
POJIM XUMHUU B Pa3BUTUH COBPEMEHHBIX TEXHOJIOTHI U MOJy4EHUU HOBBIX MaTEePHUAJIOB;

*pa3BUTHe TTO3HABATEIILHBIX HHTEPECOB M MHTEIUIEKTYabHBIX CIIOCOOHOCTEH B MpoIiecce CaMOCTOATENBHOTO TPUOOPETEHUSI XUMUYECKUX 3HAHUN
C MCIOJIb30BaHUEM PA3TUYHBIX HCTOYHUKOB MH(POPMAIIH, B TOM YHCIIE KOMITBIOTEPHBIX;

*BOCIIMTAHME YOEKIECHHOCTH B TO3UTHBHOM POJIM XUMHUHU B JKU3HH COBPEMEHHOTO OOIIECTBAa, HEOOXOJWMOCTH XUMHUYECKH TIPaMOTHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBBIO U OKPYKAIOIIEH cpelie;

*IpUMeHeHNe MOJYYeHHbIX 3HAHUH ¥ yMeHM# 711 6€30MacHOT0 UCIOJIB30BaHUS BEIIECTB U MaTEPUAIOB B OBITY, CETLCKOM XO3SIIICTBE M Ha
MIPOU3BOJICTBE, PEUICHHS MPAKTUYECKUX 3a/1a4 B TTOBCEAHEBHOM KU3HU, IPEAYIPEKACHUS IBICHUN, HAHOCAIINX BPE 310POBbIO UEIOBEKa U OKPYKaIoLIeit
cpene.

3agaum o0yuenusi: Bemymmmu 3a1adyamMu mpesiaraeMoro Kypca sBIsSoTCS:
MatepuanbHOE €JMHCTBO BEIIECTB MPUPOIbI, UX TE€HETHYECKasl CBSI3b;
[TpuunHHO-CIIEACTBEHHBIE CBSI3U MEXK]Iy COCTaBOM, CTPOEHUEM, CBOMCTBAMH M MPUMEHEHHUEM BEIIECTB;
[To3HaBaeMOCTh BEIIECTB M 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMUYECKIX PEaKIIHiA;
OOBsCHAOMIAS U TPOTHOZUPYIOIIAS POJIh TEOPETUIECKUX 3HAHUM [T (DAKTUUYECKOTO MaTepraia XHMHUH 3JIEMEHTOB;



KonkpeTHO€ XMMHUYECKOE COCTMHEHHE MPECTaBISET COO0M 3B€HO B HEMPEPHIBHOM LIETIH MPEBPAILICHUN BEIIECTB, OHO YYaCTBYET B KPYrOBOPOTE
XUMHUYECKUX AJIEMEHTOB U B XUMHYECKOHN 3BOJIIOLINU;

3aKoHbI IPUPOIbl OOBEKTUBHBI M IO3HABAEMbI, 3HAHUE 3aKOHOB JIA€T BO3MOXKHOCTH YIIPABJISTh XUMUYECKUMHU MPEBPAILEHUSIMH BEIIECTB, HAXOIUTh
9KOJIOTMYECKH Oe30MacHbIe CrIoCcOObl MPOU3BO/ICTBA U OXPaHbl OKPYXKAIOIIEH cpebl O 3arpsi3HEHUH.
Hayka u npaktrka B3auMOCBsI3aHbI: TPEOOBAHUS MPAKTUKU — JBIDKYINAS CUJIA HAYKH, YCIIEXU MPAKTUKH 00YCIOBIIEHBI JOCTHKEHUSIMH HAYKH;

PazBuTne XuMmdaeckom HAayYKU U XUMH3aAllUW HAPOJHOI'O XO3gHCcTBa CJIY)XXaT UHTEpECaM 4YCIIOBCKA, UMCIOT FYMaHI/ICTI/I‘IeCKI/Iﬁ XapaKkTep U MPU3BAHBI
CIOCOOCTBOBATH PEILIECHUIO TTI00aIbHBIX MPOOIEM

[Iporpamma npoduiibHoro kypca xumun 10-11 kiaccoB oTpaxkaeT COBpeMEHHbIE TEHIEHIIMU B IIKOJIBHOM XUMHUYECKOM 00pa30BaHUM, CBSI3aHHBIE
¢ pehopMHpoBaHUEM CpeIHEN HIKOJIBI. ABTOPCKasl MpoTrpamma:

® TI03BOJIIET COXPAHUTh JOCTATOYHO LEIOCTHBIA M CUCTEMHBIN KypC XMMHH, KOTOPBIA (JOPMUPOBAJICS HA MPOTSHKEHUHU JIECATKOB JIET B COBETCKOM U
POCCHICKOM IIKOJIE;

® TMpEICTaBIIAET Kypc OCBOOOXKIEHHBIM OT M3JIMIIHE TEOPETU3MPOBAHHOTO U CIOKHOTO MaTepuaia, Uis OTpabOTKH KOTOPOro TpedyeTcs Hemalo
BpEMEHH;

e BKIJIIOYACT MaTepUall, CBA3aHHBIN C MOBCEIHEBHOM KU3HBIO YEIOBEKA, TAaKXKe ¢ Oyaymiel mpodecCuoHAIBbHOM IeATeTbHOCTBIO BBITYCKHUKA CPETHE i
IIKOJIbI, KOTOpasi HEe UMEET SPKO BHIPAKEHHOM CBSI3U C XUMHUEI;

® [IOJHOCTBIO COOTBETCTBYET CTaHAAPTY XUMHUUYECCKOI'O 06p330BaHI/I${ cpeﬂHeﬁ IIKOJIbI HpO(i)I/IJ'IBHOFO YPOBH:I.

TPEBOBAHU K YPOBHIO ITOATOTOBKH BbIITY CKHMKOB

B pe3ynomame uzyuenus xumuu Ha npohunbHom ypoeHe yueHuK 00ax4Hcen

3HATH/TIOHUMATD:

® DOlb XUMUU 6 eCIeCHE03HAHUN, €€ CBSI3b C IPYTUMH €CTECTBEHHBIMU HAyKaMH, 3HAYCHUE B )KM3HH COBPEMEHHOTO OOIIeCTBA;

® gadicHelluue Xumuieckue NOHAmMuUA . BEEeCTBO, XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJla, Macca aTOMOB M MOJIEKYJl, HOH, PaJuKall, aJJIOTPOIIUS,
HYKITUJIbI ¥ M30TOIBI, aTOMHBIE S-, P-, 0-OpOWTaM, XUMHUYECKasl CBS3b, DJICKTPOOTPHIATEIILHOCTh, BAJCHTHOCTh, CTEIICHb OKHCJICHHUS, THOPUIAM3ALIUS



opOuTaelt, MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJI, MOJIb, MOJIIpHAs. Macca, MOJISIPHBIN 00beM, BEIIECTBA MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS,
KOMIUICKCHBIE COCJIMHEHHUS, JUCIIEPCHBIC CUCTEMBbI, HICTHHHBIC PACTBOPBI, JIEKTPOJUTUYECKAST TUCCOIMAIUS, KHUCIOTHO-OCHOBHBIE PEaKIMM B BOIHBIX
pacTBopax, THUAPOJIA3, OKHUCICHHE M BOCCTAHOBJICHHE, DJICKTPOJIU3, CKOPOCTh XMMHUYECKOW PEaKIMHM, MEXaHW3M PEaKIUH, KaTallu3, TEIUIOBOH A(PQeKT
peaKIfy, YSHTAIBIHS, TETUIOTa 00pa30BaHUs, YHTPOINS, XUMUYECKOE PaBHOBECHE, KOHCTAHTA PAaBHOBECHUS, YTJIEPOJIHBIN CKeJeT, (yHKIIMOHAIbHAS TPyMIa,
TOMOJIOTHUSI, CTPYKTYPHAsl ¥ IPOCTPAHCTBEHHAS U30MEPHSl, MHIYKTUBHBIN 1 ME30MEpHBIN 3P deKThI, 37eKTpo i, HYKICO(HI, OCHOBHBIE THUITHI PEaKIUid B
HEOPraHMYECKOU U OPraHUYECKON XUMUU;

® OCHOBHbIE 3AKOHb! XUMUN . 3aKOH COXPAaHEHUsI MACChl BEIECTB, MEPUOANUECKHII 3aKOH, 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH ABOTapo,
3akoH ['ecca, 3aKOH IEMCTBYIONIMX MAacC B KHHETUKE U TEPMOJUHAMHUKE;

® OCHOBHbBle Meopuu Xumuu. CTPOCHHS aTOMa, XUMHUYECKOW CBSI3M, DJICKTPOJUTUYECKOW TUCCOIMAIINM, KHCIOT W OCHOBAHHWH, CTPOEHUS
OpPraHWYECKUX COCTMHECHHUM (BKITIOYAs CTEPEOXUMHUIO), XUMHUIECKYIO KHHETUKY U XUMUYECKYIO TEPMOIMHAMUKY;

® Kaccugukayuio u HOMEHKIamypy HeOPTaHUUECKUX U OPraHUIECKUX COCTUHEHUI;

® NPUPOOHbBIE UCMOYHUKU YTIIEBOJIOPOJIOB M CIIOCOOBI UX MEPEPAOOTKY;

® geuyecmea u Mamepuansl, WUPOKo UCHOJIb3yeMble 8 NPAKMUKE. OCHOBHBIC METAJUIBl U CIUIaBBI, TPA(UT, KBapIl, CTEKJIO, [IEMEHT, MUHEPAJIbHBIC
yA0OpeHUs, MUHEPAJIbHBIE U OPraHUYECKHE KHUCIOTHI, IIEJI0YH, aMMHaK, YIIeBOIOPOIbl, (PEHOJ, aHUIINH, METAHOJ, 3TAHOJ, ITHJICHTJIUKOJIb, TJUIECPHH,
dbopmanbaerua, aneTambIeTH, areToH, TJI0KOo3a, caxapo3a, Kpaxmay, KJIeT4aTka, aMHHOKHCIIOTHI, OEJNKH, HMCKYCCTBEHHBIC BOJIOKHA, Kay4dyKH,
IJIACTMACCHI, )KUPbI, MbLJIa U MOIOIIIUE CPE/ICTBA;

yMeTh:

® HA3bl6aMb V3yYCHHbBIC BEUIESCTBA M0 «TPUBUAIBLHOW» U MEKIYHAPOIHOW HOMEHKIIATypaM;

® onpeoesiimb BAJICHTHOCTb U CTENEHb OKUCJICHUS XMMUYECKUX AJIEMEHTOB, 3apsij MOHA, TUI XUMUYECKOW CBSA3H, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIT KPUCTAJUIMYECKOM PEUIETKU, XapaKTep Cpeibl B BOJHBIX pACTBOPAX, OKUCIUTEIb U BOCCTAHOBUTEIb, HAMPABICHUE CMEUIEHUSI PaBHOBECUS
O] BIMSIHUEM Pa3UYHBIX (PAKTOPOB, M30MEPhl M TOMOJIOTH, TIPUHAIIC)KHOCTh BEIIESCTB K PAa3IMUHBIM KjaccaM OPTaHMYECKHX COCIMHCHHM, XapaKTep
B3aMMHOT'O BJIMSHUS aTOMOB B MOJIEKYJIaX, TUIIbI pEAKLIU B HEOPraHUYECKON U OPraHUueCKOM XUMUU;

e xapakmepuzoeamsp S- , P- ¥ 0-d3IeMEHTHI 10 UX IOJOXKEHHIO B Iepuoaudeckoii cucreme J[. M. MenneneeBa; o0miyue XMMHUECKHE CBOMCTBA
METaJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCAMHEHMIi; CTPOCHUE U CBOICTBA OPraHUYECKHX COCIUHEHHU (yrJIeBOJIOpPOJIOB, CIIUPTOB,
(heHOIIOB, aNbJETUI0B U KETOHOB, KAPOOHOBBIX KUCIOT, aMHUHOB, aMUHOKHUCIIOT U YTJIEBOJOB);

® 00BACHAmMb 3aBUCUMOCTb CBOMCTB XMMHMYECKOTO DJIEMEHTa M OOpa30BaHHBIX MM BEIIECTB OT IMOJOXKEHHs B mepuoanyeckoit cucreme JI. .
MenneneeBa; 3aBUCUMOCTh CBOWCTB HEOPraHMYECKHUX BEIIECTB OT UX COCTaBa U CTPOEHUS; MPUPOAY U CHOCOOBI O0Opa3oBaHHS XHUMHUYECKOW CBS3W;
3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEaKIMU OT Pa3NUYHbIX (PAKTOPOB, PEAKIIMOHHON CHOCOOHOCTH OPraHUYECKUX COCAMHEHHH OT CTPOCHHUS HX
MOJIEKYJT;

® GLINONHAMb XUMUYECKUU IKCHNEepUMeHm TI0 PAaCIO3HABAHUIO BaXKHEHIIMX HEOPraHMYECKUX M OPraHMYEeCKUX BEUIECTB; MOJYYEHHI0 KOHKPETHBIX
BEILIECTB, OTHOCSIIMXCS K U3YUYEHHBIM KJIacCaM COEAMHEHUM;



® 11P0BOOUMb PACUETHI IO XUMUIECCKUM (POPMYJIaM B YPaBHEHUSM PEaKITUiA;

® ocywecmaisims CaMOCTOSITCIIBHBIN TIOMCK XUMHUYECKOW HH(DOPMAIMK C HCIIOJIb30BAHUEM PA3IMYHBIX HMCTOYHHKOB (CIIPABOYHBIX, HAYYHBIX H
Hay4YHO-TIONYJISIPHBIX W3/aHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); MCHOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMHU A 00paboTKu U
nepenayy HHQGopMaIMu U ee NpeACTaBICHUS B Pa3InYHbIX (popmax;

HCI0JIL30BATH NMPUOOPEeTEHHBbIE 3HAHNUSI U YMEHHSI B MPAKTHYECKOH /IesiITeJIbHOCTH ¥ MOBCETHEBHOM KM3HU:

® JJIs1 IIOHUMAaHUA rJ100aJIbHBIX npo6neM, CTOAINUX NEPEA YECITOBCUECTBOM: SKOJIOTHYCCKHUX, SOHEPTCTUICCKUX U ChIPbCBBIX;

® 00BSCHEHUS] XUMUYECKUX SIBJICHU, TPOUCXOIAIINX B IPUPO/IE, OBITY U HA IPOU3BOJICTBE;

® SKOJIOTHYECKH TPAMOTHOTO MOBEIECHHS B OKPYKAIOIIEH cpee;

® OIICHKH BJIMAHUA XUMHUYCCKOI'O 3arpsA3HCHUA OKPY)KaIOHleI\/’I Cp€abl HA OpraHru3M 4Y€JIOBCKa U APYIruc JXUBBIC OPraHU3MBbI;

e Oe30macHOM padOTHI C BEIIECTBAMH B JIA0OPATOPHH, OBITY U HA TTPOU3BOJICTBE;

® OIIPCACICHNA BOSMOXKXHOCTH NPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCJIOBHUAX U OLICHKH UX HOCHGJICTBHI?I;

® pacrio3HaBaHUs M UACHTU(PHUKAIIMHA BAKHEUIIINX BEIIECTB U MaTepPHAJIOB;

® OIICHKU Ka4yeCTBa MATHEBOW BOJIBI U OTACIHHBIX MHUIIEBBIX MPOTYKTOB;

® KPUTUYECKOH OICHKH JIOCTOBEPHOCTH XUMHUYECKOW HH(POPMAIINH, TOCTYMAIOMICH U3 PA3IMYHBIX HCTOYHUKOB

Conep:xanue padoyeii nporpamMmmsl o xumun B 11 kiacce (mpoguiibHbIA YPOBEHbD)

Tema 1.Cmpoenue amoma u nepuoouueckuii 3axkon /[.1. Menoeneesa. (9acog)

Amom- cnoxcrnas yacmuya. SIApo v SNEKTpOHHAS 000J04YKa. DIEKTPOHBI U TPOTOHBI. MUKpOMUP U MakpoMup. [lyanu3m 4acTuil MUKPOMHUPA.

Cocmosnue snexkmpona 6 amome. INEKTPOHHOE 00s1aKo 1 opouTans. ®opma opouTaneii (S, p, d, f). [maBHOE KBaHTOBOE YKCIIO. DHEPreTUYECKHE YPOBHU U
MOAYpOBHU. B3anMOCBS3b ITaBHOTO KBAaHTOBOTO YKCIIA, TUTIOB B (opM OpOUTaNIel 1 MAaKCUMAIBHOTO YHCTIa 3JIEKTPOHOB Ha MOAYPOBHSX U YPOBHSX.
[Mpunanun [Maynu. DnexTponHas popMyna aToMOB 37eMeHTOB. [ padudeckue snexTpoHHbIe popMyIbl U paBuio ['yHaa. DIeKTpoHHO -TpadudecKue




(OpMyITBI ATOMOB JIEMEHTOB. DJICKTPOHHAS KIacCH(PHUKAIUS DJIEMEHTOB 110 CEMEHCTBAM.

Banenmuvie s03moxcrnocmu amomos xumuyeckux snemennos. BaneHTHble 31eKTpoHbl. BajgeHTHbIE BO3MOKHOCTH aTOMOB XUMHUYECKUX IEMEHTOB KaK
(GYHKIHS ©X HOPMATHHOTO U BO30YKIEHHOTO cocTosiHus. [pyrue (hakTopsl, ONpeaestonie BaICHTHRIE BO3MOKHOCTH aTOMOB: HAJIMYUE HETIOICTIEHHBIX
ANEeKTPOHHBIX Nap. Hamuume cBo60gHBIX opOuTaneii. CpaBHEHHE BAJIGHTHOCTH M CTETICHU OKHCJICHHUSI.

Ilepuoouueckuii 3akon u Ilepuoduueckasn cucmema xumuyeckux dnemenmos /1. M. Menoeneesa. I1pennochuiku OTKPHITHS 3aKOHA: HAKOTIJICHUE
dakTomormdyeckoro Marepuana, pabots! npenmrecteennnkos M. 5. Bepremnyca, 1. B. Jle6epeitnepa, A. D. lllankyprya, Jix. A. Heronenzca, JI. 1O.
Meiiepa, cbe3n xumukoB B Kapicpys, muunoctHble kauectBa /1. V1. MenneneeBa. Otkpoitue /1. . MenneneeBsIM neproguueckoro 3akona. [lepsas
dhopmynupoBka ero. ['opu3oHTanbHasA, BEpTUKAIbHAS U TMAarOHAJIbHAS MEPUOANYECKIE 3aBUCUMOCTH. [leproandeckuii 3aK0H 1 CTpoeHne aroma. M30Torbl.
CoBpeMeHHOE TTOHATHE XUMHYECKOTO dJIeMeHTa. 3akoHOMepHOCTh ['. Mosnu. Bropas dhopmynupoBka nepuoaudeckoro 3akona. [lepuoaundeckas cucrema u
cTpoenne aroma. OU3NYECKUA CMBICT TIOPSAIKOBOTO HOMEpPA 3JIEMEHTOB, HOMEPOB TPYIIIBI M iepuoa. [[puunHbl H3MEHEHNUS] METATTTHIECKUX U
HEMETAJUTMYECKUX CBOMCTB AJIEMEHTOB B TPYIIaxX U MEPHOJIaX, B TOM YUCIE OONBIINX U CBEPXO0oIbmnX. TpeTbs GopMyIupoBKa MEPUOJUIECKOTO 3aKOHA.
3HayeHHe NEPUOJINYECKOTO 3aKOHa U MEPHUOINYECKON CUCTeMbl XUMUYEeCKHUX A1eMeHToB Jl. V1. MenaeneeBa st pa3BUTHS HAYKW U IOHUMAaHH s
XMUMHUYECKON KapTHHBI MUpA.

Xumuueckas ceasv. Eounas npupoda xumuyeckoti ceazu. VIonHHast XuMudecKast CBsI3b U HIOHHBIE KpUCTaJIMUeckue pemietku. KoBaneHTHass XumMudeckas
CBSI3b U €€ KIaccuUKaIus: 1Mo MEXaHu3My 00pa3oBaHus (0OMEHHBIN U TJOHOPHO -aKIIEITTOPHBIH ), TIO AJIEKTPOOTPUIIATETLHOCTH (TTOJISIPHASI 1 HETIOJISIPHAS ),
0 croco0y MepeKphIBaHUS JEKTPOHHBIX OpOUTaIeH (CUrMa U 1), Mo KpaTHOCTH (OWHApHas, ABOIHAs, TpolHas, oryTopHas). [TosIpHOCTh CBS3U U
MOJISIPHOCTh MOJIEKYIbl. KprcTaminyeckue peneTky JUisl BEIIECTB ¢ ATOM CBSA3bIO: aTOMHAs U MOJIEKYJIsipHas. MeTayuinueckass XUMHUecKas CBSI3b U
MeTaJin4yecKasi Kpucrauinyeckas peuietka. BomopoaHnas cBsi3b: MEXXMOIEKYISIpHAs U BHYTPUMOJIEKY/IsipHas. MexaHu3m 00pa3oBaHUs 3TON CBSA3H U €€
3HaueHue. MlonHas cBs3b Kak MpeeNbHbI ciydail KOBaJIEHTHOM MOJIIPHOM CBA3H; IEPEX0/1 OJHOTO BUA CBSI3U B APYroil; pa3Hble BUbI CBSI3€H B OJHOM
BEIIECTBE.

Cesoticmsa kosanenmuou xumuyeckou cea3u. HacblaeMocTh, MOISpU3yeMOCThb, HAIIPaBIEHHOCTh. | 'eoMeTprs MOJIEKYIL.

Lubpuouzayus opoumaneti u 2ceomempus MOAEKYIL.

sp? - rubpuaM3aLKs Y ATKAHOB, BOJbI, aMMHUAKa, aJIMa3a.

Sp? - rubpuAM3aLKs Y COeIMHEHHI 60pa, alKeHOB, APEHOB, JUEHOB, TpaduTa.

Sp - ruOpuAN3aIUs y COeTUHEHUI OepUILIHS, aTKUHOB, KapOuHa. ['eoMeTpHst MOJIEKyT Ha3BaHHBIX BEIIECTB.

Hucnepcuvle cucmemsi. [ToHsITHE O AUCTIEPCHBIX cUCTeMax. JlucnepcuoHHas cpefa u qucrnepcHas ¢asa. J[eBsTh TUIIOB CUCTEM U X 3HaYeHHE B MIPUPOJIE U
KU3HU YeNoBeKa. JlucnepcHas cuctema ¢ KHUAKON Cpesioif: B3BECH, KOJUIOUIHBIE CUCTEMBI, UX Kiaccudukanus. 304 u renu. Dddext Tunmans.
Koarynsauus. Cunepesuc. MonexkyasipHble 1 HCTUHHBIE PACTBOPBI.

Teopus cmpoerus xumuyeckux snemenmog A. M. Bymaeposa. TlpeanochbulKu cO3IaHUsl TEOPUH CTPOEHUS : paboThl npeamecTBeHHUKOB (XK. b. Jroma, .
Bénep, L. ®. XKepap, @. A. Kekyne), cbe3q ecrectBoucnbitareneil B llneiiepe, nmunoctHeie kauectBa A. M. BytiepoBa. OCHOBHbIE MOJIOKEH UsT
COBpPEMEHHOU Teopuu cTpoeHus. Buapl nzomepun. M3omepus B HeopraHuueckoi xumMmuu. B3auMHoe BIusiHME aTOMOB B MOJIEKYJIaX OPraHUYECK X U
HEOpraHnyeckux BeuecTB. OCHOBHbBIE HAIIPABJICHUS PA3BUTHS TEOPUH CTPOEHUS - 3aBUCUMOCTh CBOMCTB BEUIECTB HE TOJIBKO OT XUMHYECKOT0, HO U OT UX




AJIEKTPOHHOTO U IPOCTPAHCTBEHHOT0 CTpoeHus. MHIyKIIMOHHBIN 1 Me30MepHbIN 3P pekThl. CTepeoperyisspHOCTb.
Huanexmuueckue 0chosbl 00uHocmu 08yx 8edywux meopuil xumuy. J{nanekTndeckue 0CHOBHI 00IHOCTH Teopuu nepuoanynoctu 1. M. Menneneesa u
Teopuu ctpoeHust A. M. BytiiepoBa B craHoBiieHHH (paOOTHI PEAIIECTBEHHUKOB, HAKOIICHHE (DaKTOB, y4acTHE B Che3/aX, PyCCKUH MEHTAIHTET),
npeacKa3aHuy (HOBBIX 2JieMeHTOB- Ga, Se, Ge u HOBBIX BeIIecTB - N300yTaHa) U pa3BUTHH (TPU HOPMYIUPOBKH).

Llonumepul opeanuyeckue u neopeanudeckue. OcCHOBHBIE MOHATHS XUMUU BMC: cTpyKTypHO€E 3BE€HO, CTENIEHb MOJIMMEPU3aLliU, MOJIEKY/ISIpHAs Macca.
CriocoOsl nostyueHust moJiMMepoB. Peakiiuy nonmMepusaiu U nojukonaeHcanuu. CTpoeHue nojauMepoB: TeoMeTpudeckas popMa MaKpOMOJIEKYII,
KPUCTALTMYHOCTh U aMOP(PHOCTBH, cTepeoperyasipHocTb. [lomumepsl opranndeckue u Heopranuueckue. Kayuyku. Ilnactmaccsl. Bosokna. buomnonumepst:
OEJIKM U HYKJIEMHOBBIE KUCIIOTHI.

JdeMoncTpanuu. Moieny KpUCTaNIMYECKUX PEMIETOK BEIIECTB C Pa3JIMYHBIM THUIIOM CBs3ed. Moaenu MoJIeKy pasinuyHoid reomeTpun. Kprcramnaeckue
peméTku anmasa u rpaduta. OOpasisl pa3TuIHBIX CUCTEM C kuakon cpeaon. Koarymsmusa. Cunepesuc. Dddext Tunnans. Mogean n3oMepoB
CTPYKTYpPHOU U MpocTpaHCTBEHHOM n3oMepuu. CpoiicTBa Tosyona. Komnekuus niactMace U BoJIokoH. OOpasiibl HEOPraHUYECKUX TOJMMEPOB: CEPBHI.
[Tnactuyeckoit, ochopa kpacHoro, kBapia u 1p. Moaenu momnekyn 6enkos u JJHK.

JladopaTopHble onbIThbl. 1. CBOMCTBa THIPOKCUIOB 3JI€MEHTOB 3 mepuosa. 2. O3HaKoMJICHHE ¢ 00pa3IlaMu IIacTMacc, BOJIOKOH, HEOPTaHUIECKUX
MTOJIMMEPOB.

IIpakTuyeckasi padora 1. «Ilomyuenue, coOnpanue Ta30B» .

Knaccupurayua xumuueckux peaxyuii 8 opeanuyeckou u Heopeanuyeckou xumuu. IToHsITHE 0 XUMUYECKON peakIny, e€ OTINYNE OT SJIEPHON PEaKIIHH.
Peaknuu amnorponuszanuu u nzoMmepusauuu. Peakiuu, uaymye ¢ U3MEHEHHEM COCTaBa BEILIECTBA: M0 YUCILY U XapaKTepy pearupyrolux U
00pa3yromuxcs BeecTs (pasioKeHHsI, 3aMeIIeHus, 00OMEHa, COeIMHEHHMS ); 0 u3MeHeHuto crenener okucienus (OBP u ve OBP); mo temioBomy
ahdexTy (3K30- M SHIOTEPMHUUECKHE); MO (a3e (roMO- U FeTEPOreHHBIC); 10 HAIIPaBJICHHUIO (0OpaTUMBbIE M HEOOPATUMBIE); TI0 UCIIOJIb30BAHHUIO
KaTajan3aTopa (KaTaIMTUYECKHe U HeKaTATUTUYECKUE); 10 MeXaHU3MY (paJuKalibHbIe U HOHHBIE); TI0 BUY DHEPTHH, UHUIIUUPYIOIIEH PEaKIIHIO
(poroxumuueckue, pagrualoHHbIE, YIEKTPOXUMUYECKHUE, TEPMOXUMHUUYECKHUE).

Bepoamnocms npomexanus xumuueckux peaxyui. 3aKOH COXpaHEHUS SHEPruu. BHyTpeHHsst sHeprus peakuuid. TeruoBoit addext. TepMoxumuueckue
ypaBHeHus. Terora o6pa3zoBanus. 3akoH I'. U. 'ecca. Dutponus. Bo3aM0oXHOCTh IpOTEKaHUS peakluii B 3aBUCUMOCTH OT U3MEHEHUS SHEPTUU U
SHTPOIIHH.

Cropocmb xumuueckux peakyuti. Paxmopul, srusiowue na ckopocms peakyuu. Ilonstrue o ckopocTr. CKOPOCTh TOMO- M T€TEPOreHHOM peaKIuil.
OHeprus aktuBanuu. GakTopel, BAUSAIONIME HA CKOPOCTh PEAKIIMI: IPUPOJA pearupyroLluX BEIIECTB, KATalIu3aTOPhl, TEMIIEpaTypa, KOHLIEHTpausl.
Karanu3 romo- u rereporeHHbIN, X MeXxaHu3Mbl. DepMEHTHI, KX CpaBHEHUE C HEOPraHUYECKUMU KaTanu3aropaMu. MTHruOUTOPHI M KaTaTUTUYECKHUE SI/IbI.
[ToBepXHOCTh CONMPUKOCHOBEHHUSI pEarupyrOLIUX BEIIECTB.
Xumuueckoe pasrnogecue. 11oHATHE 0 XUMUUYECKOM paBHOBECHH. PaBHOBECHBIE KOHIIEHTpalunU. J[MHaAMUYHOCTh paBHOBecus. KoHcTaHTa paBHOBeECHSI.
@®akTophl, BIUAIONINE HA CMEILIEHUE PAaBHOBECHUS: KOHIIEHTpalUsl, 1aBlieHue, temmneparypa. [Ipunuun Jle [larense.

Oxucnumenvro-soccmanosumensvrule peakyuu(OBP). Crenens okucnenus. Knaccupukaius peakiuii B CBETe eKTPOHHON Teopuu. OCHOBHBIE OHSATHS
OBP. Mertoibl coctaBienus ypasuenuit OBP: meton anekTponHoro 6ananca, MeToa noiaypeakuuil. BiousiHue cpenst Ha nmpotekanue OBP.




Knaccugukamus OBP. OBP B opranndeckoit Xumun.

Anekmporumuyeckasn ouccoyuayus. (I./{.) DNEKTPOIUTHI U HEAIEKTPOIUTHL. MeXaHU3M AIEKTPOJUTHUECKON AUCCOLUALMU C PA3IMYHBIM BUJOM CBS3H.
CpoiicTBa KaTHOHOB U aHHMOHOB. KucnoTsl, conu, ocHoBanus B ceere J.J1. Crenenp J./[.u €€ 3aBUCUMOCTb OT IPUPO/IbI ANEKTPOJINTA U €70 KOHLEHTPALIUU.
KoncranTa nucconnanuu. Ctynenuaras auccouuanus. CBONCTBa pacTBOPOB 3JIEKTPOIUTOB.

Booopoonwvui noxazamens. luccoumanus Boapl. Koncranra e€ aucconuanuu. lonHoe npousseneHue Bojsl, Bogopoaustii nokaszatens - pH. Cpensl
BOJIHBIX PAaCTBOPOB 3JIEKTPOIUTOB. 3HaUEHHE BOJOPOIHOTO MOKA3aTeNs A XUMUUECKUX U OMOJOTHYECKUX MPOLIECCOB.

Luoponus. Tlonstue ruaponusa. ['Mapoan3 opraHndecKX U HEOPraHUYECKUX BEUIECTB (TalOr€HAKaHOB, CJIOKHBIX A3PUPOB, YTIeBOAOB, 0enkoB, AT®D) u
ero 3HaveHue. ['uaponus coneii - Tpu ciydas. CryneHuatsiil ruaponus. HeoOpatumsrii ruaponms. [lpaktudeckoe 3naueHue ruapomsa. K
demonctpauuu. [Ipespamienue kpacHoro ¢ocdopa B Oemblif; KHCIOpoaa B 030H. [loyuenne Kuciopoaa u3 mepokcuia BOJ0Opoaa, Bobl. Jleruapararus
stanoua. llemouka: P--- P2Os --- H3POj4; cBO¥iCTBA YKCYCHOM KUCIOTHI; TPU3HAKK HEOOPATUMOCTH PEAKIIN; CBOMCTBA METAJUIOB, OKUCIICHUE aJIbJICTH/IA B
KHUCJIOTY U CIIUPTa B anpAerul. Peakuuu ropeHus, sKk30TepMHUUecKie peakuu (ooeclBeunBanne OpOMHOM BOJIbI M IEPMAHTaHATA Kaius STUICHOM, TallleHHe
M3BECTHU U JIP.) ¥ SHIOTEPMUUECKUE Peakiuu (pasjioxkeHue KanuiiHoii cenutpel, OMXpoMaTa Kaiaus. B3ammoelicTBue IIMHKA ¢ PAaCTBOPAMH CEPHOM M COJITHOM KHUCIOT
MIPH Pa3IUYHbIX TEMIEpATypax U KOHLIEHTPALMU COJISTHOW KUCIOTHI; pa3sio’KeHHE epoKCHIa BOJIOpo/Ia Mpy MoMoIK okcuaa Mapranua (1V), katanazbl
CBIpOTO Msica 1 KapTodens. BzaumoaeicTBue UHKA pa3TuIHON MOBEPXHOCTH (ITOPOIIKA, TTBUIH, TPAaHYIT) ¢ KUCIOTOW. MOJENb «KHUTISIIIET0Y CIIO .
Cwmenienne paBHoBecHs B cucteme Fe2*+3CNS = Fe(CNS)s; oMbIIeHNe )KHPOB; peakIin STepHUKAINN. 3aBHCHUMOCTE cTeneHn D.J]. YKCYCHOH KHCIOTHI
oT pa3zbasiiennsi. CpaBHEHHE CBOMCTB PACTBOPOB CEPHOM M CEPHUCTOM KUCIIOT; MyPaBbUHON U YKCYCHOM KUCIIOT, THApOKcHaa uThsl. Kanust u HaTpus.
WnaukaTopsl 1 U3BMEHEHHE UX OKPACKH B pa3NIMUHbIX cpenax. MuaukatopHas Oymara u e€ ucTob30BaHue A onpeaeneHus pH CIitoHbI, xKelya04Horo
COKa, IPYTHX COKOB Opranu3mMa 4enoBeka. CepHOKUCIBINA U (PepMEHTATUBHBIN I'UAPOIIU3 yriieBo1oB. ['uaponns kapOoHaTOB, Cylb(}aToB, CUINKATOB
IIETOYHBIX METAJUIOB; HUTPATOB IMHKa v cBUHIA (11). I'maponus kapOuaa KanbIus.

JlabopaTopHble onbIThl. 1.Ilonydenue kucmopoaa pa3iaokKeHUEM EPOKCHIa BOAOPOIa U epMaHraHata kanus. 2.Peakuuu, naymue ¢ oopazoBaHHeM
ocaJlka. ra3a, BOJbI JJI1 HEOPraHUYECKUX W OpraHmdeckux kuciot.3.lcnonap3oBanne HHOAUKATOPHOUM OyMaru ajis onpeaenaeHus pH CiroHbL, KeTyA04HOro
coka. 4.Paznuunble ciydau TUAPOIIN3a COJICH.

IpakTHyeckas padora 2 CKOpOCTh XUMHUYECKUX PEAKIIUN, XUMUUECKOE PaBHOBECHE

3. CpaBHEHHUE CBOMCTB HEOPraHMUECKUX U OPraHUUECKUX coequHeHu. 4. Pelienne skcrepuMeHTalbHbIX 3a7a4 1o TeMe «[ uapomusy.

Tema 4. Bewgecmea u ux ceoiicmea. (9 uacos)
Knaccupurayusa neopeanuyeckux seusecms. Ilpocteie u cioxHbie BerecTBa. OKcHbl, UX kiaccuukanus. [ uapokcuisl (0OCHOBaHUs, KUCIOPOTHBIC
KUCTOThI, AMQoTepHbIe Tuapokcubl). Kucnotsl, nx kinaccuduxanus. OcHoBaHus ,ux knaccudukaius. Conu cpeHue, Kuciable, OCHOBHBIC
KOMILJICKCHEIE.
Knaccupurayus opeanuueckux sewgecms YTIeBoIOPOAbI U KacCU(UKAIIMS BEIIECTB B 3aBUCUMOCTH OT CTPOCHUS YIIIepOaHOM 1enu (anudarudeckue u
[UKIUYECKHE) U OT KPATHOCTH CBsI3eH (TIpeaesibHbIe U HenpeaenbHbie). ['omonorunueckuit psaa. [Ipons3BogHbIe YrIeBOIOPOIOB: TalOT€HATKAHBI, CIIUPTHI,
(heHOIbI, aJbAeTUABI U KETOHBI, KAPOOHOBBIE KUCIOTHI, TPOCTHIE U CI0XKHBIE Y(PUPBI, HUTPOCOCTUHEHHSI, AMUHBI, AMUHOKHUCIIOTHIL.




Memannet. TIonoKeHNE METAIUIOB B [IEPHOAMYECKOI CUCTeMe HPOEHUE UX ATOMOB. DJIEKTPOOTpPHUIATENbHOCTh. IHEepTHBIE ra3bl. [[BOICTBEHHOE TOJI0KEHNE
BOJIOpOJIa B IEPHOIUYECKOM cucTteme. Hemeramibl - mpocThie BemecTBa. ATOMHOE U MOJIEKYJISIPHOE CTPOEHUE UX. AJUIOTponusi. XUMUYECKHUE CBOMCTBA
HeMeTalioB. OKUCIUTENbHBIE CBOWCTBA: B3aUMO/ICHCTBUE C METAJUIAMH, BOJIOPOJIOM, MEHEE 3JIEKTPOOTPUIIATEIIbHBIMU HEMETANIAMH, HEKOTOPBIMH
CJIOKHBIMU BelecTBaMH. BoccTaHOBUTENbHBIE CBOMICTBA HEMETAJUIOB B PEAKIHAX €O (PTOPOM, KUCIOPOJIOM, CIOKHBIMU BEIECTBAMH -OKUCIUTEISIMU
(a30THOI 1 cepHOM KUCTOTaMu | Jp.). Bomopoausie coeqmuenus HeMetamuioB. [lomydeHne nx CMHTE30M U KOCBEHHO. CTpoeHUE MOJIEKYJT M KPUCTAJIOB
9TUX coenuHeHni. dusznueckue croiicTBa. OTHOIIEHNE K Bojie. MI3MeHeHne KUCI0THO-OCHOBHBIX CBOMCTB B Iieproiax u rpymnmnax HecomeoOpasyromue u
cosieoOpasyromue okcuabl. Kucmopoaabie KUCIOTH. MI3MeHeHne KHCIOTHBIX CBOMCTB BBICHIMX OKCHIOB M THIPOKCHIOB HEMETAIIOB B TIEPHOJIaX U
rpymnmnax. 3aBUCUMOCTh CBOMCTB KHUCIIOT OT CTENIEHN OKUCJIEHUS HEMeTasia.

Kucnomui opeanuueckue u neopeanuueckue. KucinoTsl B CBeTe MpOTOJUTHYECKON Teopun. CONpshDKEHHBIE KUCIOTHO-OCHOBHBIE Maphl. Kimaccudukanms
OPraHWYECKUX U HEOPTaHUYIECKUX KUCTOT. OOIIMe CBOMCTBA KUCIOT: B3aMMO/ICHCTBHE OPTAaHMUECKUX U HEOPraHUUECKUX KUCIOT C METAJIAMH,
OCHOBHBIMH ¥ aM(OTEPHBIMHU OKCUIAMHU U THIPOKCHIAMH, C COJISIMHU, 00pa30BaHKE CI0KHBIX 3PupoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEpHOMN
1 a30THOU KHUCHO0T. OCOOEHHOCTH CBOMCTB YKCYCHON M MYpaBbHUHOW KHUCIIOT.

Ocnosanus opeanudeckue u Heopeanuyeckue. OCHOBaHUS B CBETE MPOTOJUTHUECKON Teopun. Kiaccuduxaius opraHnyecKux U HEOpraHuyecKux
OCHOBaHWH. XMMUYECKHE CBOMCTBA IIEJI0Uei U HEPaCTBOPUMBIX OCHOBaHMA. CBOMCTBA OECKUCITOPOAHBIX OCHOBAHUI: aMMHaKa 1 aMHUHOB. B3anmHoe
BJIUSIHME AaTOMOB B MOJIEKYJy AaHWJIMHA.

AmpomepHule opeanuyeckue u HeopeaHuieckue coeounenus. AM(PpOTEpHbIE COETMHEHHS B CBETE MPOTOJIUTUYECKON TeOpUu. AM(OTEPHOCTH OKCUIOB U
TUAPOKCHUJIOB MEPEXOIHBIX METAJUIOB: B3aUMO/IEHCTBUE C KUCIOTAMU U IIEJI0YaMHU.

Llonamue o komniexcHwvix coedunenusx. KominekcooOpa3oBaresb, JIUTaH Ibl, KOOPIUHAIIMOHHOE YKCII0, BHYTPEHHSS cdepa, BHEUIHS cdepa.
Howmenknarypa gannbix coenunenuii. I[lpumepst coenunennii. AMpOTEepHOCTh AMUHOKHUCIIOT: B3aUMOACUCTBUE AMUHOKUCIIOT CO IeI0YaMH, KUCIOTaMH,
CIUpTaMHu, JAPYT ¢ Apyrom (0Opa3oBaHuUE MOJUIIENITHIOR), 00pa3oBaHUE BHYTPEHHEH COJIM (OUITOISIPHOTO HOHA).

Lenemuueckas ces13b MedcOy Klaccamu OpeaHuieckux u Heopeanuyeckux coeounenutl. IIoHATHE O TEHETUYECKOU CBSI3U M TEHETHUECKHX PAJIaX B
HEOPraHNUYeCKON M OpraHnvyeckoi XuMHHU. [ 'eHeTuueckue psiabl MeTajlia (Ha mMpuMepe Kallblus U jKeJie3a), HeMeTaia (Cepbl U KpeMHHS ), TIep €XOAHOTO
aneMeHTa (1uHKa). ['eHeTnyeckre psabl M TeHETHYECKas CBA3b B OPraHMYECKON XUMUU (COeIMHEHUS ABYXaTOMHOTO Yriiepoaa). ENMHCTBO Mupa BEIIecTs.
Hemoncrpanun. Komnekus «Knaccuduxaiiys HeOpraHndeckux BeLIeCTB» U 00pasilbl peacTaBuTeneit kiaaccoB. Komnekuusa «Knaccudukanus
OpraHMYECKUX BEIIEeCTB» U 00pa3libl MpeACTaBUTENeH Ki1acCOB. MoeTH KPUCTAJUIMYECKUX PEMIETOK MeTalsioB. Koekius MeTanioB ¢ pasHbIMU
¢buznueckuMu cBoiicTBamu. B3aumoielicTBUE TUTHUS, HATPUS, MATHUS | JKeJe3a C KUCIOPOA0M; IETOYHBIX METAJUIOB C BOJIOH, CIUpTaMu, (heHO JIOM;
LIMHKA C pACTBOPAMU COJISIHOW U CEPHOU KUCIIOT; HATPHS C CEPOM; aIFOMUHMS C HOJIOM; JKeJie3a C paCTBOPOM MEJIHOTO KYIOpOCa; AIFOMUHHUS C pAaCTBOPOM
enkoro Hatpa. OKCHJIBI ¥ THAPOKCHIBI XpoMa. Koppo3usi MeTamioB B 3aBUCHMOCTH OT YCIIOBUHN. 3allllTa METAIIOB OT KOPPO3HUH: 00pa3IIbl «HEPKABEEKY,
3alUTHBIX MOKPBITUN. Kosmekius pya. DIeKTpoau3 pacTBOPOB colieil. Moaenn KpUCcTaUIMYECKUX PEeIIeTOK Hoa, anMasa, rpadura. Anmorponus
docdopa, cepsl, kuciaopoa. BzanmoaericTBrue BOA0POAa ¢ KUCIOPOJIOM; CYPEMEBI C XJIOPOM; HATPHUS C MOJIOM; XJIOpa C PaCTBOPOM OpOoMU/Ia KaJIHs;
XJIOPHOM ¥ CepOBOJIOPOIHOM BOIBI; 0OecIBedyMBaHIEe OPOMHOI BOJIBI STHIICHOM UIH arleTuieHoM. [lonydenue u cBoiicTBa XJIOPOBOAOPOIA, COMSHOM
KHCTOTHI M aMMHaka. CBOMCTBA COJISTHOM, pa30aBiIeHHON CepHO U YKCYCHOM KHCIOT. B3anmo ieiicTBie KOHIIEHTPHUPOBAHHBIX CEPHOM, a30THON KUCIIOT U




pa30aBIeHHON a30THON KUCIIOTHI ¢ MebI0. Peakmus «cepeOpssHOTo 3epKajia» Uit MypaBbUHOW KHCIIOTHL. B3aumoseiicTBrue pacTBopa rHIpOKCHAA HATPUSI C
KHACJIOTHBIMU OKcHaMu (okcuaoM docdopa V), ampoTepHBIME THAPOKCHAAMH (THAPOKCHIIOM IIMHKA). B3anmoericTBie aMMHuaKa ¢ XJ0pOBOAOPOIOM U
BOJIOM. AHAJIOTMYHO JJI1 METHJIaMUHA. B3anMoieiicTBue aMUHOKUCIIOT C KUCIOTaMu U mienovyamu. OCylecTBIeHHE peBpaleHuid peakuuid. [lomydenne
KOMIIJIEKCHBIX COEAMHEHUM.

JlabopaTopHble onbIThl. O3HAaKOMIIEHHE C 00pa3liaMu MpeICTaBUTENEN KJIaCCOB HEOpraHUUECKUX BeliecTB. O3HakoMiIeHHe ¢ 00pa3amMmu
MIpe/ICTaBUTENEN KJIACCOB OpraHn4ecKuXx BemiecTB. O3HaKoMIIeHUE ¢ KoJuleKIuel pya. CpaBHeHHE CBOMCTB KpeMHHEBOMH, GochOpHOM, CEpHOI U XJIOPHOI
KHCJIOT; CEPHUCTOM U CEPHOM KUCIIOT; a30TUCTON M a30THOM KuciIoT. CBOMCTBA COJISTHOM, CepHOM (pa30aBlIeHHON) M YKCYCHOM KHUCIIOT. B3aumoieiicTere
rupoKcuaa Hatpus ¢ cosisiMu (cynbdarom meau (1) u xmopunom ammonus). Paznoxenue ruapokcuna meau. [lonyuenne u amorepHbie CBOICTBA
TUAPOKCUIA ATIOMUHHUSL.

IIpakTHyeckasi padora S. Penmenne s5KClIepuMMEHTaIbHBIX 3a/1a4 10 HEOPTraHUYECKON XUMHUHN

6. Perennie skcriepMMeHTANBHBIX 337a4 110 OpraHudeckoi xuMuu 7. ['eHeTnyeckas cBsI3b MEXy KJlacCaMi HEOPTraHWYECKUX U OPraHUYECKUX BEIECTB

Tema 5 . Xumus u oouecmeo (8 uacoe)
Xumus u npouzsodcmso. XuMHUUYECKasi MPOMBIIIEHHOCTh U XUMHYECKHE TeXHOJIOTHU. ChIphe I XUMHUYECKOH MPOMBIIIICHHOCTH. Boaa B XuMuueckon
MPOMBIIIIICHHOCTH. DHEPTHUs ISl XMMUYECKOTO MPOU3BOIcTBAa. HaydHbIe MPUHITAIIEI XUMHUUYECKOTO MPOU3BOICTBA. 3allIUTa OKPYKAIOIIIEH Cpeibl U OXpaHa
TpyZia Ipu XUMHYECKOM TIPOon3BoicTBe. OCHOBHBIE CTAAMN XUMHUECKOTO TPOM3BoicTBa. CpaBHEHHE IPOU3BOICTBA aMMHUaKa U METaHOJIa.
Xumus cenvbckoe xo3atcmeo.  XAMU3AIUS CEIBCKOTO X035HUCTBA U €€ HallpaBjeHus. PacTeHus 1 mousa, moyBeHHbIN noriomatomuid komrieke (ITT1K).
Y no0Openus u ux knaccudukamnus. XMuMAYECKHE CPEACTBA 3alUThI pacTeHu. OTpUIIATEIbHBIC MTOCICICTBUS IPUMEHEHHS TIECTUIIUIOB 1 00phOa ¢ HUMHU.
XuMu3aiuys ;KHBOTHOBOICTBA.
Xumus u oxono2usn. XUMUYECKOE 3arpsi3HEHNUE OKpYKaroten cpeapl. OxpaHa rupocdepbl OT XUMUYECKOTO 3arps3HeHus. OXpaHa MOYBbI OT XUMHUYECKOTO
3arpsizHenus. Oxpana atMmocdepbl OT XuMudeckoro 3arpsisHeHus. Oxpana (Guopsl v GayHbl OT XUMHUUYECKOTO 3arpsa3HeHus. BHOTeXHOoMorus U reHHas
WHKCHEPHSL.
Xumus u noeceonesnas dncuzHb yenosexa. JlomamHss anrteka. Morwiue u yucTsmme cpeactsa. Cpeactsa 60pbObl ¢ OBITOBBIME HaceKOMbIMH. Cpe/icTBa
JIMYHOM TMTUEHBl U KOCMETUKU. XUMUS U NUIIA. MapKUpOBKa yIIaKOBOK MUIIEBBIX U TUTUEHUYECKUX MPOAYKTOB M YMEHUE UX YUTATh. DKOJIOTHS KUIIMIIA.
XWMHUS ¥ TeHeTHKa YeJIoBeKa.
JdemoncTpanuu. Mojaenu npou3BOACTBA CEPHOM KUCIOTHI U aMMHaka. K ctpoenne ux atomoB. [IpocTsie BelllecTBa-MeTasuibl: CTPOCHHUE KPUCTAIOB U
MeTaJTnyeckasi XuMudeckast cBsizb. AmmoTponus. O0mue pu3nueckrue CBOMCTBa METAIIIOB M BOCCTAHOBUTENIbHBIE CBOMCTBA UX: B3aMO/ICHCTBHE C
HeMeTaIaMu (KHCIOPOAOM, rajloreHaMu, CEPOi, a30TOM, BOJIOPOJIOM), C BOJIOW, KUCTIOTaMHU, paCTBOPaMU COJIeH, OPraHUIeCKHMH BEIleCTBaMU (CIIUPTaMU,
rajioreHajJKkaHamMu, eHOIOM, KUITaMu), co mmeaoyamu. OKCHIBI U THAPOKCUABI METAIJIOB. 3aBUCHMOCTh CBOMCTB 9THUX COEIMHEHUH OT CTEeTeHen
OKHUCJIEHUS METAJUIOB. 3HAYEHUE METAIJIOB B IPUPOJIE U )KU3HU OPraHU3MOB.
Koppozusa memannos. Tloustue koppo3uu. XuMudeckasi KOppo3us. INEKTpoXuMudeckass Koppo3us. CrocoObl 3alIUTh METAJUIOB OT KOPPO3HH.
O61mue crnocoObl MOMYYeHHs METaNIOB. MeTaslibl B MPUPOJIE. METAILUTYPTHsI U €€ BUBL: TUPO- U THUAPO- DIIEKTPOMETAUTYPrus. DIEKTPOJIU3 PACILUIaBOB U




pacTBOPOB COEANHEHUI METAJUIOB U €r0 3HAa4YEHUE.
Hememannwi. TlonosxeHre HEMETAIOB B MIEPUOINIECKON CHCTEME, CTOJUICKIHS YA0O0peHHid 1 mecTHu0B. OOpasIibpl CpeACTB OBITOBOM XUMUU H

JICKApPCTBCHHBIX MPCIIapaToB.
JlabopaTopHble onbIThbl. O3HAKOMJICHHE C KOJUICKIIMEH yIoOpeHni u necTuiuaoB. O3HaKOMIICHHE ¢ 00pa3liaMu CpeACTB OBITOBON XUMHH U
JICKApPCTBCHHBIX MPCIapaToB.

Tematuueckoe muanupoBanue B 11 kiacce(ecTecTBEHHO-HAYYHBIN MTPODUIIB)

Ne Tema KoanuyecrBo yacos | B Tom yucie
n/n
Ypoku IIpakTHyeckne padborTsbl KonTposbHbie padoThl
1 Crpoenune atoMa u 11 10 KonTtponsHas pabota
MEPUOANYECKUH 3aKOH Nel.Ctpoenue aroma
.. MenpaeneeBa
2 CrpoeHnue BeniecTBa 8 8 KonTtposnrHas padota Ne2.
CrtpoeHue BenecTa
3 XUMHYECKUE PEAKLIUN 14 11 [TpakTtuyeckas pabora KonTtponsHas pabota
Nol.Ckopocth xumuueckux | Ne3. Xumudeckue peakiuu.




peakuui. XuMu4eckoe
paBHOBECHE.
[IpakTuueckas pabora
No2.Pemenune
AKCIEPUMEHTAIbHBIX 33/1a4
1o temenl uaposmsy.

BemectBa 1 ux cBoiicTBa 44 42 . Kontponsnas padota Ne4.
IIpomexxyTouHas
arrecTtaBius .BemecTra ,ux
KJIacCH(HMKAIUs U CBOMCTBA.

XWMUS ¥ 00IIIeCTBO 8 8
[TpakTuxym 5 [TpakTrueckast pabota Ne3.

CpaBHEHME CBOWCTB
HEOPraHUYECKUX U
OpraHNYeCKUX BEIECTB
JlIpaktuyeckas pabora
No4. TTonyueHnue ra3oB u
U3yYEHHUE UX CBONCTB
JlIpaktuyeckas pabora
No5. Pemienune
SKCIIEPUMEHTANBHBIX 3a71a4
M0 OPraHN4eCKON XUMUHU.
[TpakTuueckas padota Neb.
Pemenne
SKCIIEPUMEHTAJIbHBIX 33124
110 HEOPraHMYECKOM
xumud. [Ipaktuyeckas
pabota Ne7. I'enHeTnueckas
CBSI3b MEXKIY
HEOPraHUYeCKUMU U
OpraHuYeCKUMH




BCIICCTBaAMH.

7 [loBTOpEHNE OCHOBHBIX 6
BOIIPOCOB Kypca»Oo1mast
XUMUSD)
Bcero 99 7




