PaGouas nporpamma no yueonomy npeamery Xumus. ba3osbiii yposennb. 10-11 kiaace
10 kaacc
«Xumus. 10 kiaace. ba3oBblii ypoBeHb)
O. C. I'abpueasin
(35 4, 1 u B HemeI0)

[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 NpeaMeTa

I/IsyquI/Ie xumuu B 10 knacce HaIIpaBJICHO HAa JOCTUKCHHUC CIICAYIOIIUX PE3YJIbTATOB:

JInyHOCTHBIE:
v\ B I[EHHOCTHO-OPHMEHTAIMOHHON Ccdepe — YyBCTBO TOPIOCTH 3a POCCHICKYI0 XHMHYECKYI0 HAayKy, T'YMaHW3M, OTHOIICHHE K TPYAIY,
LEJIEYCTPEMIICHHOCTb;
v’ B TPYyIO0BOIi chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajibHElIel 06pa3oBaTebHON U MPO(ECCHOHATBHON TPACKTOPHH;
v/ B [I03HABATENILHOW (KOTHUTHBHOM, HHTEIUIEKTYAIBHOMN) cepe — yMEHHE YIPABIATH CBOESH MO3HABATENLHOM JESTEIBHOCTHIO.
MeTtanpeaMeTHbIe:
v

v

AN

HCI0JIb30BaHNE YMEHUIN U HaBBIKOB Pa3IMUHBIX BUOB [103HABATEIBHOMN JEATEIbHOCTH, IPUMEHEHHE OCHOBHBIX METO/I0B IIO3HAHUSI (CUCTEMHO-
MHGOPMALMOHHBIN aHAJIN3, MOJIETUPOBAHKE) JUIsl U3YUEHUS Pa3IMYHbIX CTOPOH OKpPY’KaIoLIel AeHCTBUTEIbHOCTH;

WCIOJIb30BAHUE OCHOBHBIX MHTEJUIEKTYalbHBIX OIepalnuii: (opMyJupoOBaHHWE THUIOTE3, AaHaJIM3 M CHHTE3, CpaBHEHUe, 0000I1IeHue,
CUCTEMAaTHU3allMsl, BBIIBJICHUE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

YMEHHE F€HEpUPOBaTh UJEH U ONPEIENATh CPEICTBA, HEOOXOJUMBIE IJIs UX pealln3aluy;

YMEHHUE ONpeAEATh LeH U 33/1a4M JesITeIbHOCTH, BEIOUPATh CPE/ICTBA peau3alliy eI U IPUMEHSTh UX Ha MIPaKTHKE;

HCIOJIb30BAaHNE PA3IMYHBIX HCTOYHUKOB JJISl TMOJNYYEHHUS XUMHUYECKOH MH(OpManuy, MOHMMaHUE 3aBUCUMOCTU COJEpKaHUS U (HOPMBI
IpeCcTaBiIeHNUs HHPOPMALIUK OT LieJe KOMMYHHUKAIMK U aJipecaTa.

IMpeamerHbie:
1. B mo3naBarenbHOU chepe:

v
v

AN NI NN

JIaBaTh ONPEIEICHUS N3yYEHHBIM IIOHITHUAIM;

OIHCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSATEIBHO MPOBEACHHBIE AKCIIEPUMEHTBI, UCIIOIb3YsI AJIs1 3TOT0 €CTECTBEHHbIN (PYCCKUM, POJIHOM) S3bIK
U S3BIK XUMUH;

ONMCHIBATh U Pa3JINYaTh U3YUEHHBIE KJIACCHI HEOPTAHWYECKUX U OPraHUYECKNUX COECIMHEHNI, XUMUYECKNE PEAKLINH;

KJ1accu(UIUPOBATh N3yUYeHHbIE OOBEKTHI U SIBICHUS;

Ha0Jt0/1aTh AEMOHCTPUPYEMBIE U CAMOCTOSITENIbHO MPOBOIMMBIE ONBITHI, XUMUUECKHE PEaKIUH, IPOTEKAIOUINE B IPUPOJE U B OBITY;

JienaTh BBIBOABI U YMO3AK/IIOUEHHsS U3 HAOMIONEHUH, U3yYeHHbIX XUMHUECKUX 3aKOHOMEPHOCTEH, MPOTrHO3MPOBATh CBOMCTBA HEM3YYEHHBIX
BEILIECTB 10 aHAJIOTUHU CO CBOMCTBAMU U3Y4YECHHBIX;



CTPYKTYPHUPOBATh U3YUYEHHBIN MaTepHalt;
WHTEPIPETUPOBATH XUMUICCKYIO HHPOPMAITHIO, MOTYYCHHYIO U3 IPYTHX UCTOYHHUKOB;
OIHCHIBAaTh CTPOCHHE aTOMOB yieMeHTOB [—IV nepuoza ¢ ucnonp30BaHrueM 3JIEKTPOHHBIX KOH(UTYpalHii aTOMOB;
MOJICIMPOBATh CTPOCHHE MPOCTEUIIINX MOJIEKYJI HEOPTaHMUECKUX U OPTaHMUYECKUX BEIIECTB, KPUCTAIIIOB,;
2. B ieHHOCTHO-OpHEHTAIIMOHHOM cepe:
v/ yMeHWHe aHAM3UPOBATh U OLIEHUBATH TOCIICICTBHS JJIsl OKPYKAFOIIEH CpeJibl OBITOBOM U IIPOM3BOICTBEHHOM JIEATEILHOCTH Y€JIOBEKA, CBA3aHHOM
C nepepaboTKO BEUIECTB;
3. B TpynoBoii cdepe:
v (hopMUpPOBaHKE HABBIKOB IIPOBOIUTH XMMHUUECKUI DKCIIEPUMEHT;
4. B cdepe Gpu3ndeckoit KyJIbTypHI:
v/ OKa3bIBaTh MEPBYIO TOMOIIIb IPH OTPABICHHUSAX, 0KOTaX M APYTUX TPaBMax, CBSI3aHHBIX C BELIECTBAMH U Ja00OPATOPHBIM 000PYI0BAHUEM.

AN

Coaep:xanue yueOHOI0 npeamera
Bgenenue (1 )
[Ipenmet oprannueckoit xumuu. CpaBHEHHE OPTaHUYECKUX COSUMHEHUN C HEOPTaHMYECKUMHU.
[IpupoaHbie, HICKYCCTBEHHBIE M CHHTETHUECKUE OPTraHMYECKUE COCTUHECHHUS.

Tema 1.Teopusi cTpoeHHMs OPraHUYecKHX coeAUHeHni (74)

BanentHOoCTh. XMMHUECKOE CTPOCHHE KAK MOPSLOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTU. OCHOBHBIE MTOJIOKEHUS TEOPUN
XUMHUYECKOTO CTPOCHHSI OPraHUYECKUX COCIUHEHUN.

[ToHATHE O TOMOJIOTHU M TOMOJIOTaX, U30MEPUHU U H30Mepax. XUMHUYecKre (POpMyIIbl U MOJIEIH

MOJIEKYJT B OPraHUYECKON XUMUU.

Lemoncmpayuu. Monenu MoaeKyn roMOJIOrOB U U30MEPOB OPTaHUYECKUX COCAMHEHUN.

Tema 2. YriieBogopoas! 1 MX NPHPOIHBIC HCTOYHUKH (8 1)

ATKaHBI: TOMOJIOTHYECKHM P, ©30MEPHUS U HOMEHKJIATypa aJIKaHOB. XMMHUYECKHE CBOWCTBA

aJIka-HOB (Ha MpUMepe METaHa U ATaHa): TOPEHHE, 3aMEelIeHHE, PA3JI0KEHHE U AETUAPUPOBAHUE.

IIpuMeHeHne aIKaHOB Ha OCHOBE CBOMCTB.

ATKeHbl. DTUJIEH, €T0 TOJyYeHHE (IETHAPUPOBAHUEM dTaHa U JICTUIpATAIHel 3TaHOa). XUMHUYECKHE CBOMCTBA ATHUJICHA: TOPEHHE, KAUSCTBEHHbBIS
peakiuu (obecuBeurBaHne OPOMHOMN BOJIBI M pacTBOpa MEpMaHraHaTa Kajus), TuapaTanus, noauMepusanus. [lonustunen, ero cBoiictsa u
npuMeHeHue. [I[puMeHenne sTuieHa Ha OCHOBE CBOMCTB.

AnxanueHsl ¥ kaydyk. [ToHsTHe 00 ankagueHax Kak yrieBoAopoAax C ABYMs ABOHHBIMU

CBS3SIMU. XMMHUYECKHE CBOMCTBA OyTaaueHa-1,3 u uzonpeHa: odeciuBeunBaHrue OpOMHOM BOJIBI U TIOJTMMEPHU3AIHs B Kayayku. Pe3una.



AJNKWHBI. ATIETHIICH, €T0 IMOJIyYeHHE TUPOJIM30M MeTaHa U KapOUJIHBIM criocoO00M. XMMHUYECKHE CBOMCTBA alleTUIICHA: TOPEHHE, 00SCIIBEUMBAHNE
OpOMHOI1 BO/IbI, IPUCOETMHEHNE XIOPOBOIOpOIa U TuapaTanus. [IpuMeHeHne aneTuineHa Ha OCHOBE CBOMCTB. Peakuus nonumepu3anuu
BUHWIXJIOPUJIA.

[ToMMBUHUIXJIOPHT M €70 IPUMEHEHHE.

benzou. [lonydenue OeH30M1a U3 TeKCaHa U alleTHIICHA. XUMHUYECKUE CBOMCTBA OCH30JIa: TOpPEHUE, TaJIOTCHUPOBAaHUE, HUTpOoBaHue. [[pumeHeHne
OeH301a Ha OCHOBE CBOMCTB.

[Tpuponnsrii ra3. Ankansl. [IpupoaHsbIii ra3 kak TOmMBo. [IpenmyriecTBa MpUpoaHOTo ra3a nepe ApyruMu BugaMu Toruiuea. CoctaB MPUPOITHOTO
rasa.

Hedts. Coctas u nepepabotka Hedtu. Hegrenponykrsl. beH3un u nonsitue 00 OKTAaHOBOM YHCIIE.

Hemonctpanuu. OrnpeenieHue 3IeMEHTHOTO COCTaBa OPraHUYECKUX coeMHeHNH. [ operne

ATHJICHA, arleTuiieHa. OTHOIIICHNE 3TUIICHA, alleTHIIeHa U O€H30J1a K pacTBOPY MepMaHraHara Kainus u OpoMHoi Boje. [loryueHne aTiiieHa peakiuei
JeTUApaTalliy 3TaHOJIA U IENOIMMEPHU3aIH O TUIICHA, alleTHIIeHa KapOuIHbIM criocoboM. PasnoxkeHne kaydyka pu HarpeBaHWH, UCIIBITAHUE
MPOAYKTOB PA3JIOKEHUS Ha HenpenenbHOCTh. Kouteknus o0pas3inoB HedTH 1 HeTEPOyKTOB.

JlaGopaTopusbie onbITHL. 1. 3roToBienne Moaesnei MoJeKys yriaeBogopoaoB. 2.00HapyKeHne

HETpeIeIbHBIX COSIMHEHUH B XKXUAKUX Hedrenpomykrax. 3. O3HakoMiieHHe ¢ KoJutekued «HedTh 1 IpoayKThl ee IepepadOTKmy.

Tema 3. Kuciopoacoaepxamme coenunenus (10 1)

VYraeBoapl. EXMHCTBO XUMHUYECKON OpPraHU3alMK )KUBBIX OPTaHU3MOB. XUMUYECKUN COCTaB KUBBIX OPraHU3MOB.

Cnuprsl. [Toxydenue sTaHona Opo’keHHEM TIIIOKO3bI U THApaTanyel sTuieHa. [ uapokcunbHas

rpynna kaxk ¢pyHKIuoHanbHas. [IpeacraBnenue o BOLOPOAHON CBA3H. XMMUYECKHE CBOMCTBA 3TAHOJNA: TOPEHHUE, B3aUMOJICHCTBUE C HATPUEM,
o0pa3oBaHMe MPOCTHIX U CIOKHBIX 3(PUPOB, OKUCIEHUE B anbjeru. [IpuMeHneHne aTaHoa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0 MOCIEICTBHS U
MpenynpexIeHUE.

[TonsiTHE O MpeeabHBIX MHOTOATOMHBIX CIIUpTax. [ IHIlepyuH Kak mpeIcTaBUTeNlb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakius Ha MHOTOaTOMHbIE
cnupthl. [IpuMeHeHne riviepruHa Ha OCHOBE CBOMCTB.

®enou. [Tonyuenue peHona KOKCoBaHHEM KaMEHHOT'O yriisi. B3auMHoe BIusiHHE aTOMOB B MOJIEKYJIe (peHOIIa: B3aUMOJIeHICTBHE C THAPOKCUIOM
HaTpHs U a30THOM KucnoTou. [lonmukonnencanus GpeHosna ¢ popmanibaeruaoMm B GpeHonohopmalbaeruanyo cmoiy. [Ilpumenenue ¢henona Ha OCHOBE
CBOMCTB.

Anpaerusl U KeToHbI. [lonydueHne anbIernioB OKUCIEHUEM COOTBETCTBYIOINUX CIUPTOB. XUMUYECKUE CBONCTBA AJIbJIETHJIOB: OKHCIIEHUE B
COOTBETCTBYIOIYIO KUCJIOTY U BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMM criupT. [Ipumenenne Gpopmanpaerua u aleraibaeriia Ha OCHOBE CBOWCTB.
KapOonoBsie kucnoTsl. [TonyueHne kapOOHOBBIX KUCIOT OKUCIEHHEM JIbJETUAOB. XUMUYECKHE

CBOMCTBA YKCYCHOM KHCJIOTHI: 00IIME CBOMCTBA C HEOPIraHUYECKUMHU KHUCIOTaMU U peaklus

sTepudukanmy. [IpumeHenne ykCycHOM KMCIOTHI Ha OCHOBE CBOMCTB. BhICIne KupHbIe KUCIOTH HA PUMEpe NaIbMUTHHOBOW U CT€apUHOBOM.
Crnoxubie 3¢upsl U xupbl. [lomyuenue cinoxHbix 23¢upoB peakueit arepudukanuu. CloxxHbIe



3¢hupsl B Ipupoe, UX 3HaueHue. [I[puMeHeHne CcaoKHbIX 3UPOB HA OCHOBE CBOMCTB.

JKupsl kak crnokHbie 3(Upbl. XUMUYECKHE CBONCTBA )KUPOB: TUAPOIIH3 (OMBIICHHE) U THIPUPOBAHKE KUJKUX KUPOB. [[pruMeHeHue )KUpOB Ha OCHOBE
CBOMCTB.

VYTaeBopl, UX KIacCH(PHUKAIML: MOHOCAXapuIbl (TJIF0K03a), TUcaxapuibl (caxaposa) u

MoJTcaxapuasl (Kpaxmai | IeJITH0I103a).

['moko03a — BEMIECTBO ¢ JBOMCTBEHHON (YHKIIMEH — aibJACTHAOCTUPT. XUMHUUECKHE CBOMCTBA

[TFOKO3bI: OKUCIIEHHE B TNIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHUE B COPOUT, OpOKeHHE

(MoJIOYHOKHCIIOE U ciupToBOE). [IprMeHeHue TIII0K03bI HA OCHOBE CBOMCTB.

3HaveHMe YIJIEBOJIOB B KMBOMW MPUPOJIE U B )KU3HU YesioBeka. [loHsTre o peakuusx

MTOJIMKOHACHCAIIMH ¥ TUIPOJIU3a Ha IPUMEPE B3aUMOIIPEBPAIICHU: TIIF0K03a -1onucaxapun Jemoncmpayuu. OKUCIEHNE CIUPTA B aJIbJACTH]I.
KauectBenHas peakuus Ha MHOroaroMHubie ciupThl. Komnekuus «KaMeHHBIH yroyib U IpOAyKTHI ero nepepadoTkuy. PactBopuMocts peHona B Bozie
Ipy OOBIYHOM TeMIIepaType u Npu HarpeBannu. KauecTBeHHBIC peakiuu Ha (eHoI. Peakius «cepeOpsHOro 3epKaiiay ajabJAeTHIO0B U TIIFOKO3HI.
OxucieHue ajabJAeTUA0B U TIIOKO3bl B KUCIOTHI ¢ oMotbio ruapokcuaa menu (I). [lonyduenue ykcycno-atunoBoro s¢upa. CpaBHEHHE CBOMCTB
PacTBOPOB MBLITA U CTUPATBLHOTO moporika. Komtekmust 3hupHbix Macen. KauecTBeHHas peakius Ha KpaxMall.

Tema 4. AzoTcoaep:kaime coeIHHEHUS U UX HAXOKIeHHe B KMBOM npupoze (3 4)

Awmunbl. [lonsitue 06 amunax. [lomydeHune apoMaTuyeckoro aMMHa — aHWIMHA — U3 HUTPOOEH30J1a. AHUJIMH KaK OPraHM4YeCKOEe OCHOBAHUE.
B3aumHoe BiausiHHUE aTOMOB B MOJIEKYJIE aHUIIMHA: OcIa0IeHe OCHOBHBIX CBOMCTB M B3auMoielicTBre ¢ OpoMHOI Bosoil. [IpMeHeHne aHunMHa Ha
OCHOBE CBOMCTB.

AMuHOKUCTOTHL [TomydyeHne aMHHOKHCTIOT U3 KapOOHOBBIX KUCIOT M TUAPOIU30M OENKOB. XU-

MUYECKHE CBOMCTBA aMUHOKUCIIOT KaK aM()OTEPHBIX OPraHUYECKUX COCTMHECHHI: B3aMMOJIEUCTBHE CO MIEIOYaMH, KUCIOTaAMH U JIPYT C IPYTOM
(peakuus nmonukoHaeHcanuun). [lentuaHas cBsa3b U nonunenTu sl [IppMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku. [lonyuenne 6eaKoB peakinen MOJTUKOHIECHCAIIMA aMUHOKHUCIIOT. [lepBryHast, BTOpUYHAs ¥ TPETUYHAS CTPYKTYphI 0€TKOB. XUMHYECKUE
CBOICTBA OENIKOB: TOpEHUE, IeHATypallys, THAPOIIN3 U [IBETHBIE peakiui. bruoxumudeckue QyHKIIMU OETKOB.

['eneTnueckas cBsI3b MEKy KJIaCCAMU OPTaHUYECKUX COCTMHEHUM.

JleMoHcTpanuu. BzanMmoaencTBre aMmMuaka U aHWJIMHA C COJIIHOM KUCIIOTOM. JloKa3aTenbCTBO

Hanu4us GYHKIMOHAJIBHBIX TPYII B PaCTBOPAaX aMUHOKUCIIOT. PacTBopeHne u ocaxjaeHune 0eIKoB.

[{BeTHBIE peakuu OEIKOB: KCAHTONPOTEUHOBAs U OuypeToBas. ['opeHue nTuubero nepa u mepcTaHoit HUTU. JlaboparopHbie onbIThI. -. CBOICTBa
OCIIKOB.

[IpakTuueckas pabora Ne 1. Pemenue skciepuMeHTaNbHBIX 3324 [0 KypCy OpraHMYecKoi XUMUN

Tema 5. Oprannueckas xumus (3 4)

Kinaccudukanmst 1 HOMEHKJIaTypa OPraHMYeCKUX COeAMHEHNN. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTAHMYECKUX COCTUHECHUM.

Teopus cTpoeHUsI OPraHUYECKUX COCIUHEHUN. YTIEPOIHbIN ckeneT. Panukanel. OyHKIHOHAIBHBIE TPYHIBL. ['OMOIOrHUECKUA PsiJl, TOMOJIOTH.
CrpykrypHas n3omepusi. TUITBI XUMUYECKUX CBS3EH B MOJIEKYJIaX OPTAHUYECKUX COSTUHEHUH.



VYTIIeBOIOPOIbI: aJIKaHbl, AJIKEHBI U IUCHBI, AIKUHBI, apeHbl. [[pupoHbIe HCTOYHHUKY YTIIEBOAOPOIOB: HE(PTh M MPUPOTHBIN Ta3.
Kucnoponacoaepxkaiiue COeUHEHHS: OJHO- 1 MHOTOATOMHBIE CITUPTHI, (PEHOJI, AJIbJIETU/IBI, OJTHOOCHOBHBIC KAPOOHOBBIC KUCIIOTHI, CJIOKHBIC d(UPHI,
YKUPBI, YTICBOJIBI.

A3o0TcojiepKallue COeAMHEHUS: aMUHbI, aMUHOKUCIIOTBI, OCJIKH.

[Tonumepsl: IacTMacChl, Kay4yyKd, BOJIOKHA.

Tema 6. Xumus u :ku3Hb (3 )

Xumus 1 370poBbe. JIekapcTBa, GepMEHThI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI. TIPOOJIEMBI, CBSA3aHHBIC C IPUMEHEHHEM JIEKAPCTBEHHBIX
Mpenaparos.

XUMHUS U TTUIIA. KATOPUHHOCTD KUPOB, OETKOB U YTIIEBOIOB.

XUMUSl B IIOBCEHEBHOM KU3HU. MOIOIIIUE W YUCTSIINE CPECTBA. MpaBuiIa 0€301acHON pabOThI CO CPEICTBAMU OBITOBON XHMUHU.

XMMHUYECKHE BEIIECTBA KaK CTPOUTENbHBIE U MOJIETIOYHbIE MAaTepUAIIb. BEIIECTBA, UCIOIb3yeMble B TOTUTpaduu, >KUBOMUCH, CKYJIBITYPE,
apXUTEKTYpE.

OO11ue npeacTaBiIeHus O MPOMBIIIEHHBIX CIIOCO0aX MOTYYeHHUs] XUMUYECKUX BElIeCTB (Ha MpUMepe MPOU3BOICTBA CEPHOM KUCIOTHI).
XUMHUYECKOE 3arpsI3HEHNE OKPY>KAIOIIECH CPEJIbl U €ro MOCISACTBHS.

OBITOBass XUMHUYECKAsi TPAMOTHOCTb.



TemaTndyeckuii miaian

No Pazpgen (Tema) kypca Kon-Bo Koutponbusie | [IpakTtuueckue
4acoB paboThI paboThI
1. Baenenue. 1
2. Teopus xumugeckoro crpoenust A.M. bytieposa. 7 Kp.Ne 1
3. YTraeBo0po/ibl U UX MPUPOIHBIE UCTOUYHHUKH. 8 K.p. No 2
4. Kucnoponcoaepxaiiue coeJuHEHMS. 10 K.p. Ne3
5. A30TCcoAepKalllie COCAMHEHUS U X HAXO0KJICHUE B dKUBOU MPUPO/IE 3 ILp. Ne 1
6 Opranunueckasi XuMust 3 IL.p. Ne 2
7 XUMUS U )KU3Hb. 3
Hroro 35 3 2




11 kaacc
«Xumnus. 11 kaacc. ba3oBblii ypoBeHb»
0. C. I'abpuensin
(68 4, 2 4 B HeneII0)

H.]IaHl/IpyeMble pe3yJbTaThbl 0CBOCHUA y‘IEGHOFO npeamMera

I/I3yquHe XHUMHHU B CTapmeﬁ IKOJIC 1a€T BO3MOKXHOCTb JOCTHUYD CICAYIOUIUX PE3YJIILTATOB B HAIIPABJICHUH JJUYHOCTHOI'0 Pa3BUTH:

1.

2.

5.

BOCITUTAHUE POCCUMCKOM TpakIaHCKOW MJIEHTUYHOCTH: MATPUOTU3MA, JTIOOBU U yBakeHHUI0 K OTeuecTBY, UyBCTBAa FOPJOCTH 3a CBorO Poauny, 3a
POCCHUHCKYIO XMMHUYECKYIO HAYKY;

(hopMHPOBaHHE TEIIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH W OOIIESCTBEHHOW MPAKTHKH, a TAKKE
COLIMAJILHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U TyXOBHOMY MHOT000Opa3Hi0 COBPEMEHHOT'O MUPA;

(hopMHUPOBaHHUE OTBETCTBEHHOT'O OTHOIICHHSI K YYEHUIO, TOTOBHOCTH U CIIOCOOHOCTH K CAMOPA3BHTHIO i CAaMOOOPA30BAHHIO HA OCHOBE MOTHBAIIUN
K OOy4YeHMIO W TMO3HaHUIO, BHIOOPY MNpodUIBLHOrO 00pa3oBaHMs HA OCHOBE HHGOpPMAIMU O CYIIECTBYIOUIUX NPOPECcCUsix U JHUYHBIX
poECCUOHATIBHBIX PEANOYTEHUH, OCO3HAHHOMY MOCTPOSHHIO WHAMBHIYaTbHOH 00pa30BaTEIbHON TPACKTOPUU C YYETOM YCTOWYHMBBIX
MO3HABATEIbHBIX HHTEPECOB;

(dhopMHUpOBaHHE KOMMYHUKATHBHONH KOMIIETEHTHOCTH B 0Opa30BaTEIIbHOM, OOMIECTBEHHO IMOJIE3HOW, Y4eOHO-MCCIEA0BATEILCKOM, TBOPUYCCKON U
JOPYTUX BUAAX ACSITEIbHOCTH;

q)OpMI/IpOBaHI/Ie MOHMMAaHHA LHEHHOCTH 3A0POBOIo H 0€e301macHoTo O6p333 JKM3HU, YCBOCHHUC IpaBHUJI HMHAWBUAYAJIBHOTO M KOJIJICKTHBHOIO
0€30MMacHOT0 MOBEICHUS B UPE3BbIYAWHBIX CUTYAIUAX, YTPOKAIOLIUX KU3HU U 37J0POBBIO JIIOJIEH;

MeTtanpeaMeTHBIMM PE3yJIbTaTaMU OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOI MpOrpaMMbl OCHOBHOTO O0IIIEr0 00pa30BaHuUs SBJISIOTCS:

1.
2.

OBJIa/IEHUE HABBIKAMU CaMOCTOSATEIILHOTO MPUOOPETEHHS HOBBIX 3HAaHU, OpraHu3alnu yueOHOM 1eATeIbHOCTH, IOUCKA CPEJICTB €€ OCYIIECTBICHUS;
yYMEHUE IUIAaHUPOBATh ITYyTH JOCTHKEHMsI LEIEM Ha OCHOBE CaMOCTOATEIBHOIO AaHAN3a YCIOBUW M CPEIACTB HMX JOCTH)KECHMS, BBLACIATH
aJIbTepHATUBHBIE CHOCOOBI JAOCTHIKEHHs LeNW M BbIOMpaTh Hambonee 3((eKTUBHBIN CrOCO0, OCYIIECTBIATh MO3HABATEIbHYIO pe(dIIeKCHIO B
OTHOIICHUHU ACHCTBUI MO PEIICHHIO YUeOHBIX U MO3HABATEIbHBIX 3a/ay;

yMEHHE NMOHUMaTh MpoOIeMy, CTaBUTh BONPOCHI, BBIIBUIaTh I'MIIOTE3Y, AaBaTh ONpEAENCHUE MOHATHUAM, KJIacCU(PUIMPOBaTh, CTPYKTYpHpPOBAThH
MaTepual, MIPOBOJUTH 3KCIIEPUMEHTHI, ApTYMEHTUPOBATH COOCTBEHHYIO MO3UIINIO, (POPMYIHPOBATh BHIBOABI U 3aKIIOUEHUS;

YMEHHE COOTHOCUTH CBOM JIEUCTBUS C IJIAHUPYEMBIMH PE3YJIBTATAMH, OCYIIECTBIIATh KOHTPOJIb CBOEH JEATENBHOCTH B IPOLECCE TOCTHKEHUS
pe3yibTara, ONpeessaTh CIIOCO0b! AEUCTBUI B paMKax MPeIoKEHHBIX YCIOBUH U TpeOOBaHUMN, KOPPEKTUPOBATH CBOU JEHCTBHS B COOTBETCTBUU C
V3MEHSIOIIENCS CUTyaluen;

(dbopmMHpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JAaCTH MCIIOJIB30BaHUS MHCTPYMEHTOB M TEXHUYECKUX CPEACTB MH(POPMAIMOHHBIX TEXHOJIOTHHA
(KOMIIBIOTEPOB U MPOTPAMMHOI0 0OecreueHus) Kak HHCTPYMEHTaJIbHO OCHOBBI Pa3BUTHSI KOMMYHUKATUBHBIX U MTO3HABATENIbHBIX YHHUBEPCATbHBIX
y4eOHBIX IeHUCTBUN;

IIpenmeTrHbiMu pedyiabTatamu ocBoeHHst OCHOBHOM 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa30BaHUs SBISIOTCS:



1. ¢opmupoBaHue NepBOHAYAIbHBIX CHCTEMATU3UPOBAHHBIX IPEACTABICHUN O BEIIECTBAX, MX HIPEBPALICHUSX U IMPAKTUYECKOM INPUMEHEHUH;
OBJIaJICHUE MTOHATUITHBIM aNnapaToOM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

2. OCO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOH HAayKH Kak O0JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, XUMHUYECKUX IpEeBpaIleHui
OpPraHUYeCKUX W HEOPraHMYECKHX BEIIECTB KaK OCHOBBI MHOTHX SBJICHHHM >XHBOW W HEKUBOW NPUPOIBI; YIIyOJIEHHE TPENCTaBICHUH O
MaTEpHUaIbHOM E€IUHCTBE MUPA;

3. OBJAZICHHE OCHOBAMH XMMHYECKOW I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTHBHO OLCHUBATH )KU3HEHHBIC CUTYalllH, CBSA3aHHBIC C
XMMUEH, HaBbIKaMU 0€3011aCHOr0 0OpalleHHsl C BEIECTBAMHU, UCII0JIb3YEMbIMH B IIOBCEHEBHOM KU3HHU; YMECHUEM aHAIU3UPOBAThH U IJIAHUPOBATh
HKOJIOTHYECKU Oe30IacHOe MOBEICHHE B IENIAX COSPEKEHUS 3T0POBbS 1 OKPY)KAIOLIEH CpEeIbl;

4. QopMupoBaHUE YMEHUH YCTAHABJIMBATh CBSI3U MEXJY PEajlbHO HAOJIIOJAaeMbIMM XMMHUYECKMMHU SIBICHUSIMHM U INPOLIECCAMHU, HNPOMCXOIAIIUMH B
MUKpPOMHUPE, OOBACHATH MPUYMHBI MHOI000pa3us BEILIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHHUS, a TAKKE 3aBUCUMOCTb IPUMEHEHUS
BELIECTB OT UX CBOMCTB;

5. mpuoOpeTeHus OIbITa UCIIOJIb30BAHMS PA3IMYHBIX METOJAO0B U3YUCHHSI BEIECTB; HAOMIOACHNUS 32 UX MPEBPAILECHUSIMH ITPH MTPOBEACHUN HECIOKHBIX
XUMHUYECKHUX 3KCIIEPUMEHTOB C MCII0JIb30BaHUEM J1Ia00paTOpHOro 000py10BaHUs U PUOOPOB;

Conep:xanue yueOHOro npeamera

Tema 1. CTpoenne BemectBa (32 uaca)

Ocnognbie ceedenusi 0 cmpoeHuu amoma. S1npo: IPOTOHbI U HEUTPOHBI. M30TONbI. DNEKTpOHBI. DIEKTPOHHAs 000J04YKa. DHEPreTUYecKui
ypoBeHb. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JOYEK aTOMOB 3JEMEHTOB 4-T0 M 5-T0 mepuoJoB nepuoaunyeckoit cucremsl [l. M. MenneneeBa
(nepexoaHbIX 31eMeHTOB). [IoHsATHE 00 OpOUTANAX. S- U p-OpOUTAIU. DIEKTPOHHbIE KOHPUTYpallUU aTOMOB XMMHUYECKUX 3JIEMEHTOB.

Ilepuoouueckuii 3axon /. Y. Menoeneesa 6 ceeme yuenus o cmpoenuu amoma. Otkpeitue J{. I. MeHeneeBsIM NepruogMuecKoro 3akoHa.

[lepuoanueckast cuctema xummuueckux snemeHToB JI. M. MenaeneeBa — rpaduueckoe oToOpakeHHE NEPUOANYECKOro 3aKoHa. DU3UUECKUit
CMBICJI IIOPSIIKOBOTO HOMEpA JJIEMEHTa, HOMEpa Mepuoja U HoMepa Ipynnsl. BaneHTHbIE 31€KTpoHBI. [IpnunHbI N3MEHEHNs CBOWCTB 3JIEMEHTOB B
Mepuoiax u rpynmnax (IIaBHBIX MOATPYIIAx).

ITonoxeHne Bonopoaa B IEPUOINIECKON CUCTEME.

3HaueHue NepruoJUYEecKOro 3aK0Ha U MepuoInYecKoil cucteMbl XuMudeckux anemeHTo JI. M. MenneneeBa 1st pa3BUTUS HAYKW M TOHUMAHHUS
XUMUYECKON KapTuHbl Mupalonnas xumuueckas cea3v. Katnonsl 1 annonsl. Knaccudukanus nonos. MoHHble KpucTamniyeckue pemerky. CBolcTBa
BEIIECTB C TUM TUIIOM KPUCTAJUIMYECKUX PELIETOK.

Kosanenmnasa xumuueckas césasb. DNeKTpOOTpULIATENbHOCTh. [lonsipHas u HemossipHas KoBaJieHTHbIE cBA3U. Jlumoinb. [lonsgpHocTh cBsI3U U
MOJIIPHOCTD MOJIEKYJIbl. OOMEHHBIH M IOHOPHO-AaKIIETITOPHBIN MEXaHM3Mbl 00pa30BaHUs KOBATEHTHOMN CBsA3U. MOJIEKYIsIpHbIE ¥ aTOMHBIE KpUCTAJUTHYe-
ckue pemeTku. CBOMCTBA BEIIECTB C 3TUMHU TUIIAMH KPUCTAINTHYECKUX PELIETOK.

Memannuyeckaa xumuueckas c6a36. OCOOEHHOCTH CTPOECHUS aTOMOB METAIJIOB. MeTaJulMuecKass XUMHUYECKasl CBA3b U MeTaJuIMyecKasl KpHc-
Tajuinyeckas peuierka. CBoiicTBa BEIIECTB C 3TUM TUIIOM CBSI3U.

Booopoonas xumuueckas céa3v. MexXMONeKyIsIpHAs U BHYTPUMOJIEKYJIApHAs BOJOPO/IHAS CBsI3b. 3HAUEHHE BOJIOPOIHON CBSI3U JIJIsl OpTraHU3aluu
CTPYKTYp OHOIIOIMMEPOB.



Ionumepor. I1nactMacchl: TEPMOIUIACTHI M PEAKTOIIACTHI, UX MPEACTaBUTENIHN U IpUMeHeHue. BonokHa: mpupoiHble (pacTUTENbHbIE U )KUBOTHBIE)
Y XUMUYeCKUe (MCKYCCTBEHHbBIEC U CUHTETUYECKHUE), UX MPEACTABUTEIN U IIPUMEHEHHE.

l'azo006pasnoe cocmosanue eeujecmsa. Tpu arperaTHbIX COCTOSIHUS BOJibl. OCOOEHHOCTH CTpPOEHUS ra3oB. MosipHbIl 060beM ra3000pa3HbIX Be-
LIECTB.

[Tpumepsl ra3000pa3HbIX MPUPOAHBIX CMECEH: BO3yX, MPUPOAHBIN ra3. 3arpsisHeHue atMocdepsl (KUCIOTHBIE JT0KIU, MAPHUKOBBINA 3P eKT) u
O6opnba ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPO, KUCIOPO, YIICKUCIbIN ra3, aMMuak, 3TuieH. MIx nomydyenue, coOupaHue U pacro3HaBaHUe.

JKuokoe cocmosnue sewgecmea. Bona. IlorpebiaeHue Boabl B OBITY U HA TIPOU3BOACTBE. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHCHHUSI.

MunepanbHbIe BOJBI, HX UCIOJIb30BAHUE B CTOJIOBBIX U JIEUECOHBIX LIETAX.

Kunkue KpuCTaJIbl U UX TPUMEHEHUE.

Tsépooe cocmosinue gewyecmaa. AMopHbIE TBEpAbIC BEIIECTBA B IPUPOJIE U B )KU3HU YEJIOBEKa, UX 3HaYeHHE U MpuMeHeHue. Kpucramiueckoe
CTPOEHHE BEILECTBA.

Jucnepchuvle cucmemul. IloHsTHE O MUCTIEpCHBIX cucTeMax. JlucnepcHas ¢asza u nucnepcuonHas cpena. Knaccudukaius IMCIEepCHBIX CUCTEM B
3aBHCHUMOCTH OT arperaTHOro COCTOSIHUS JUCIIEPCHOM Cpe/ibl U TUCIEPCUOHHOMN (a3bl.

I'pyOoaucriepcHbIe CUCTEMBI: AMYJIbCUH, CYCIIEH3UH, a9PO30JIH.

ToHKogUCTIEpCHBIE CUCTEMBI: T€IU U 30J1U.

Cocmas eewgecmea u cmeceti. BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS. 3aKOH MTOCTOSHCTBA COCTaBa BEIIECTB.

[TonsTue «ons» M €€ pa3HOBUIHOCTU: MaccoBas (IOJS AJIEMEHTOB B COECIUMHEHUH, JOJS KOMIOHEHTa B CMECH — JOJS MpPUMECEH, 10
pPacTBOPEHHOTO BEIIECTBA B pacTBOpE) M 00beMHast. J[0mst BBIX0/1a MPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOKHOTO.

Jdemoncrpauuu. Paznuunbie popMbl mepuoandeckoit cucteMbl xumuueckux anemeHToB . . MenaeneeBa. Mozenb KpUCTaUTMYECKON PEIIETKH
xyopuaa Hatpus. OOpasisl MUHEPAJIOB ¢ HOHHOM KPUCTAITUYECKON PEIIETKOM: KalblUTa, TaluTa. MoJenu KPUCTAIMUECKUX PEHIETOK «CYXOTo JIbJIa»
(unu ¥Miona), anmasa, rpaduta (uau kBapua). Monens monekynsl JJHK. O6pasis! mactMmace (peHosopopmanberuiHble, NoJnypeTaH, MOoJIU3TUIICH,
MOJIUTIPOTIMJICH, TTOMUBUHIIIXIIOPU) U U3aenus U3 HuX. OOpasibl BOJIOKOH (II€PCTh, IIEJK, alleTaTHOE BOJIOKHO, KallpOH, JTaBCaH, HEMIIOH) U U3AeHs
n3 HUX. OOpasibl HEOPraHUYECKUX MOJIUMEPOB (cepa IIacTUYecKas, KBapl, OKCUJ allOMUHHUS, IPUPOAHBIE ATIOMOCUIMKAThI). MoJenb MOISIPHOTO
o0Bema ra3oB. Tpu arperaTHbIX COCTOSHUS BOAbL. OOpasibl HAKUIK B YallHUKE U TpyOax IIEHTPaIbHOTO OTOIUIeHHUs. JKeCTKOCTh BOJBI M CIIOCOOBI €¢
ycrpanenus. [TpuOopsl Ha xuAKUX KpucTamuiax. O0pasiibl pa3IMUHbIX JUCHEPCHBIX CUCTEM: IMYJIBCUH, CYyCIIEH3UM, a3po30Jeil, reneil u 3omnei. Koaryss-
nus. Cunepesuc. dpdext Tungamns.

JlabopaTopusbie onbiThl. 1. KoHCTpynpoBaHue MeprOIUYEeCKON TaONHIIBI AJIEMEHTOB C HCIOJNb30BaHHEM KapTodek. 2. OmpeneneHue Tuiia
KPHUCTAJUTMYECKOM PEIIETKN BEIECTBA U OMUCAHKE €r0 CBOMCTB. 3. O3HAaKOMJIEHUE C KOJUIEKIIMEN MTOJIMMEPOB: IIACTMACC U BOJIOKOH W U3JIEHS U3 HUX.
4. McnplTaHne BOJBI HA KECTKOCTh. Y CTPAHEHHUE KECTKOCTU BOABIL. 5. O3HAKOMIIEHHNE C MUHEPAJIBbHBIMHU BoJaMu. 6. O3HaKOMIIEHUE C JUCIIEPCHBIMU
CHUCTEMaMHU.

IIpakTuueckas padora Ne 1. [TonydeHnue, cobupanue u pacro3HaBaHue Ta30B.



Tema 2. Xumunueckue peaxkunu (18 uacos)

Peaxyuu, uoywue 6e3 usmenenuss cocmasa eujecms. ANIOTPONUS U AJUIOTPOINHbIC BUAOM3MEHEHHUs. [IpHUMHBI aJUIOTPONMM HA TpPUMEpE
Mo uUKaui kucaopoaa, yriaepoaa u gocdopa. O30H, ero 6uosorundeckas pob.

N3omepsl 1 uzomepus.

Peaxyuu, uoywue c uzmenenuem cocmasa eewjecms. Peakuunm COEIMHEHMs, Pa3JIOKEHMs, 3aMELICHUs U OOMEHa B HEOPraHU4eCcKOH Hu
OpraHuyYecKoi XxumuH. Peakium 3k30- W 3HIOTEpMHUYECKHE. TermioBoil 3PPeKT XUMHUECKOW peakuu M TEPMOXMMHYECKHE ypaBHEHUs. Peakimn
TOpEHUs, KaK YaCTHbIH ciiydail 5K30TepMHUYECKUX PEeaKLU.

Ckopocmb xumuueckou peaxyuu. CKOPOCTb XUMUYECKON peakUu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMH OT IPUPOJIbl pearupyrommx
BEIIECTB, KOHIIEHTPALUU, TEMIIEpaTyphl, IUIOMAAN MOBEPXHOCTH CONPHKOCHOBEHUS M KaTayiu3aropa. Peakuuu romo- u rereporeHssle. [lonsTue o
Katajau3e U Katanuzaropax. @epMeHThl Kak OMOJIOTHYEeCKUE KaTalu3aTopbl, 0COOEHHOCTH UX (PYHKLIMOHUPOBAHUSI.

Obpamumocmo xumuueckux peaxyuil. Heobpatumble u o6paTuMble XUMuueckue peakiui. CocTosIHMEe XUMUYECKOr0 PaBHOBECHS AJIs1 00paTUMBIX
XUMHUECKUX peakuuid. CrocoObl CMEIIeHNs XMMUUECKOIO paBHOBECUS Ha NpUMepe cUHTe3a aMMmHaka. [loHsTHe 00 OCHOBHBIX HayYHBIX MPUHLMIIAX
IIPOM3BO/ICTBA HAa IPUMEPE CUHTE3a aMMHAKa WK CEPHOU KUCIIOTHI.

Ponv 60061 6 xumuueckou peaxyuu. VICTHHHBIE pacTBOpPBL. PacTBOpHMOCTh M KiacCH(UKAIUS BEUIECTB MO 3TOMY IMPH3HAKY: PACTBOPHMEIE,
MaJIOpAaCTBOPUMbIE U HEPACTBOPUMBIE BEIIECTBA.

DNEKTPOIUTHI U HERJIEKTPOIUTHI. DJIEKTPOIUTHYECKAs Tucconnannsa. KucioTel, OCHOBaHMS U COJIM C TOUKHU 3pEHUS TEOPUH IEKTPOIUTHUECKON
JMCCOLIMAIIUH.

XUMUYECKHE CBOICTBa BOJABI: B3aUMOJICHCTBHE C METaUIaMU, OCHOBHBIMH M KHCIOTHBIMH OKCHUAAMHM, pa3JIOKEHHE U 0Opa3oBaHME
KPUCTAJIOTHAPATOB. Peakuuu rupatanuy B OpraHMuecKol XUMUH.

T'uoponus opeanuyeckux u neopeanudeckux coeounenui. HeoOpatumslit rugponus. OOpaTUMbIN THAPOINU3 CONEH.

I'maponu3 opraHn4ecKuxX COEAMHEHUH U €r0 MPaKTUYECKOE 3HAYCHHE /IS TTOJIyYE€HHS THIPOIU3HOIO CIIUPTa U Mbli1a. brosnornueckas poss rufpo-
JIM3a B IUIACTUYECKOM U DHEPreTUUECKOM OOMEHE BEILIECTB U SHEPTUU B KIIETKE.

OxucnumenvHo-6occmanosumenvHule peakyuu. CteneHb okuciaeHus. OnpeaeseHue CTerneHu oKUucaeHus no Gopmyne coenunenus. [lonstue 06
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakiusaxX. OKUCIeHNE U BOCCTAHOBJICHUE, OKUCIUTEIh U BOCCTAHOBUTEIb.

OneKTponan3. DIAEKTPOIN3 KaK OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIN Mpoliecc. DIEKTPOIN3 PacIIaBOB U PACTBOPOB HA NMIPUMEPE XJIOPHUIAa HATPHUSL.
[IpakTHueckoe NpUMEHEHHUE IIEKTPOIN3a. DIEKTPOIUTUUECKOE MTOTYUCHUE AITFOMUHHUSL.

demonctpauuu. I[Ipespamenne kpacaoro ¢ochopa B 6enbrit. O30HaTop. Momenu mosiekyn H-OyTaHa W M300yTaHa. 3aBUCUMOCTh CKOPOCTH
peakuuu OT IPUPOJIbI BEMIECTB HA IIPUMEPE B3aUMOJEHCTBHS PACTBOPOB PA3IIMUHBIX KMCIOT OJUHAKOBOW KOHIIEHTPALMH C OJIMHAKOBBIMH I'paHyJaMu
IIMHKA ¥ B3aUMOJICHCTBHUS OJJUHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, IUHKA, KeJie3a) C COJMISTHON KUCTI0ToN. B3anMoeiicTBre pacTBOPOB CEPHOM
KHCJIOTHI C paCTBOPaMHU THOCYJIb(aTa HaTpUsl Pa3IMYHON KOHIIEHTpAIMK U TeMIlepaTypsl. Mojenbs Kumsiero cios. Pa3nosxeHue nepokcuaa Bogopoia
C moMouIbl0 Karanuzaropa (okcuaa mapranua (1V)) m karanasel celporo msica u ceiporo kaprodens. Ilpumepsl HeoOpaTUMBIX peakuui, UAYIIHNX C
o0pa3oBaHMeM OcCaJiKa, ra3a Wid BoJbl. B3aumoneiictBue nmutus U Hatpus ¢ Bonoi. [lonmyuenue okcuna docdopa (V) u pacTBopeHHe €ro B BOJE;
UCIBITaHUE MOJIYYEHHOT0 pacTBopa JiakMmycoM. O0pa3ibl KpUCTaUIOTUApaToB. McnbITaHe pacTBOPOB AJIEKTPOJIUTOB U HEJIEKTPOJIUTOB HA MIPEIMET



JUCCOITMAITUU. 3aBUCUMOCTD CTETICHH AJICKTPOJUTUUECKON TUCCOIMAIMA YKCYCHOM KHUCIOTHI OT paz0aBiieHus pacTBopa. [ uaponus kapOouaa Kaabliusl.
IManponu3 kapOOHATOB IIETOYHBIX METAJUIOB U HUTPaToB IuHKa win cBuHIA (11). [lomyuenue mbina. [Ipocreiinme OKHUCIUTEIEHO-BOCCTAHOBUTEIILHEIC
peakIuu: B3auMOJCHCTBUE IIMHKA C COJITHOM KUCIIOTOM U Keje3a ¢ pacTBopoM cynbdarta menu (11). Moaens snmekTponusepa. Moaens 3JeKTpOoTu3HOM
BaHHBI JUISI TIOTYYCHUS aTFOMUHUSL.

JlaGopaTopHble onbIThI. 7. Peakius 3aMerieHus: MeIu JKeJIe30M B pacTBOpE MEIHOTO Kymopoca. 8. Peakiuu, nuaymue ¢ oOpa3oBaHHEM OCajiKa,
raza u Bojbl. 9. [lonydeHue kuciaopoa pa3noKeHUEM MEePOKCUaa BOJAOPOa ¢ MOMOIIbI0 okcuaa mapranna (1V) u karanasel ceiporo kaprodens. 10.
[Tonydyenue Bo0pO/1a B3aUMOICMCTBUEM KUCJIOTHI ¢ TUHKOM. 11. Paznuunble ciydan ruaposnsa CoJei.

Tema 3. BemecTBa M UX cBoicTBA (16 uacos)

Memanner. B3aumonelicTBre METalNIOB ¢ HEMETalaMu (XJIOpOM, CEpoi M KUCIOpoJoM). B3aumoielicTBuE MIENOUHBIX U LIEI0YHO3EMEIbHBIX
METAJIJIOB C BOJOW. DIIEKTPOXUMUYECKUH Pl HANPSDHKEHUM METaJlIoB. B3auMozelicTBe METAJUIOB C PACTBOPAMM KMCJIOT U COJIEH. AJTIOMUHOTEPMHUSL.
B3aumopeiicTBue HaTpHs € 3TaHOJIOM U (PEHOJIOM.

Koppo3sus metamnos. [loHsTHe 0 XUMUYECKOH U 3JIEKTPOXUMUYECKOI KOppo3uH MeTayioB. CriocoObl 3allIUThl METAJUIOB OT KOPPO3UH.

Hememannwi. CpaBHUTEIbHAS XapaKTEPUCTHKA TaJlOr€HOB Kak HauOoJiee TUIHWYHBIX IpeicTaBuTeNe HemeTauioB. OKHUCINUTENbHbIE CBOMCTBA
HEMeTa/lIoB  (B3aMMOJICHiCTBME C MeTaJulaMd M BOAOpoAoM). BoccraHoBuTenbHBIE CBOWCTBA HEMETAUIOB (B3auMoJelictBue c¢ Oonee
ANEKTPOOTPHULIATEIbHBIMUA HEMETAJIJIAMH U CIIOXKHBIMU BELIECTBAMHU-OKHUCIUTENSMU).

Kucnomur neopeanuueckue u opeanuueckue. Knaccudukanus kucioT. XuMHUUECKUE CBOMCTBA KUCIOT: B3aUMOJICHCTBHE C METAJNIaMH, OKCUIAAMU
METaJIJIOB, THAPOKCHAAMU METAJIOB, COJSIMHU, cnupTamu (peakius stepudukanuu). OcoOble CBOWCTBAa a30THOM M KOHLEHTPUPOBAHHOM CEpPHOM
KHCIIOTBI.

Ocnosanus neopeanudeckue u opeanuyeckue. OCHOBaHUS, UX Kiaccuduxays. XMMHUUECKHE CBONCTBAa OCHOBAHUM: B3aUMOJIEHCTBUE C KUCIOTAMH,
KHMCJIOTHBIMHU OKCHJIAMU U COJIAMH. Pa3iioskeHne HepacTBOPUMBIX OCHOBAaHUM.

Conu. Knaccudukamusi cosieil: cpelHue, KUCIble M OCHOBHbIE. XHUMHUYECKHE CBOWCTBA COJIEH: B3aMMOJECUCTBHE C KHUCJIOTAMH, MIEIOYaMHU,
MeTajulaMu U coiisiMu. [IpencraBurtenu coneld U UX 3HaueHHe. XJIOpUI HATpus, KapOoHAT Kaablys, ¢pochaT Kalblus (CpeJHUE COIH); THAPOKApOOHATHI
HATpHS U aMMOHWUsI (KUCTIbIE COJH); TupokcokapOonaT menu (11) — manaxut (OCHOBHASI COJIb).

KauecTBeHHbBIC peakIMu Ha XJIOPU-, Cyb(har-, U KapOOHAT-aHHOHBI, KATHOH aMMOHWUsI, kaTuoHbI xkere3a (11) u (111).

I'enemuueckas c6sa3b MedcOy KIACCAMU HEOP2AHUYECKUX U Op2aHU4eckux coeourenutl. IIOHATHE O T€HETUYECKON CBA3M U F€HETUYECKUX Psiax.
I'enernueckuit pan metamia. ['enetnyeckuit pan Hemeramuia. OCOOEHHOCTH F€HETUYECKOTO PsAJla B OPraHUYECKOW XUMHUH.

Jemoncrpauuu. Komtekuus o6pasiioB MeTayiioB. B3aumoseiicTBue HaTpus U CypbMBI C XJIOPOM, JKeje3a ¢ cepoid. ['opeHne Marnust u amoMUHHS
B KHCIIOpoJ€e. B3auMoaeicTBre IIETOYHO3EMENIbHBIX METAUIOB C BOJOW. B3amMopjelcTBuME HATpusl C ATAHOJOM, LIMHKA C YKCYCHOM KHCJIOTOM.
AmoMuHoTepMusl. B3anmozeiicTBre Meu ¢ KOHIEHTPUPOBAHHOM a30THOM KUCIOTOM. Pe3ynbTaTsl KOPpO3UM METAJIJIOB B 3aBUCUMOCTH OT YCIIOBUH €€
nporekanus. Koseknus oOpa3noB HemeTaioB. BzaumonelicTBue XJI0pHON BOJBI ¢ pacTBOpoM Opomuaa (noauna) kamus. Kosmekuus npupoaHbIx
OpraHuyYecKux KHcioT. Pa3baBineHne KOHIEHTPUPOBAHHOW CEpHOW KUCIOTHI. B3ammojelicTBuE KOHLEHTPUPOBAHHOM CEPHON KHUCIOTHI C caxapowm,
LEeJUTI0NI0301 U Meabto. OOpa3ibl MPUPOIHBIX MUHEPAJIOB, COJEPKALINX XJIOPU] HATpus, KapOoHAT Kanblus, ¢pocdar Kaaplus U TUAPOKCOKApOOHAT



meau (Il). O6pasipl NHILEBbIX TPOAYKTOB, COAEPKAIIUX T'HMAPOKApOOHATHI HATPUSI U aMMOHMS, WX CIOCOOHOCTh K Pa3jOKEHUIO MPU HATPEBaHUU.
I"amenue coapl ykcycom. KauecTBeHHbIE peakiuy Ha KATUOHBI U aHUOHBI.

JlaGoparopHblie onbIThl. 12. VcnibiTanue pacTBOPOB KUCIOT, OCHOBAHUN M coyiell MHAuKaropaMu. 13. B3aumopjelcTBue COJISHOW KHUCIIOTHI U
pacTBopa YKCYCHOM KHCJIOTHI ¢ MeTaulamu. 14. B3aumoneicTBhue COJISHOM KHCIOTHI M PacTBOpa YKCYCHOM KHCIOTBI € OCHOBAaHHUAMH. 15.
B3anmoaeiicTBre COJISTHON KUCIOTBI U pacTBOPa YKCYCHOM KUCIOTHI ¢ coisiMu. 16. [losryyenne u cBOMCTBa HEPACTBOPUMBIX OCHOBaHUM. 17. ['maponus
XJIOPUJIOB U aIleTaTOB IIEIOYHBIX MeTaIOB. 18. O3HaKOMIICHHE C KOJUICKIMSAMU: a) METAJUIOB; 0) HEMETAIIJIOB; B) KUCJIOT; ') OCHOBAHHIA; JT) MUHEPAJIOB
1 OMOJIOTHYECKUX MaTepHaNIOB, COACPKAIIUX HEKOTOPHIE COJH.

IIpakTnyeckas padora Ne 2. Penenne skcriepuMeHTANIBHBIX 33,124 HA HICHTU(DUKALUIO OPTaHMYECKUX U HEOPTaHMYECKUX COSTMHEHUM.

Tema 4. Xumusi u xu3Hb (2 uaca)

Temarnueckuii niaan

Ne HaunmenoBanue pasaenos u | Konuaectso B ToM uncine Ha:
ILI. | TeM 4acoB Ha Ypoku [Ipaktuueckue | KoHTposIbHBIC
paszznen paboThI paboThI

1 Tema 1. Crtpoenne 32 30 1 1
BemecTBa (32 uac)

2 Tema 2. XumMnueckue 18 17 - 1
peakuum (18 uacos)

3 Tema 3. BemecrBa un 16 14 1 1
X cBoiicTBa (15 u)

4 Tema 4. Xumussi wu 2 2 - -
*Ku3ub (2 uaca)

5 HUTOI'O 68 63 2 3




