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IHosicHUTEeJALHASA 3aANNCKA

Pabouas IporpaMmma 1o XUMHH 7151 yyanuxcs 10-11 kmaccos
0011e00pa30BaTENbHBIX YUPESKICHUN pa3padboTana Ha ocHOBe DenepaibHOTO roCcyIapCTBEHHOTO
00pa30oBaTeNLHOTO CTAaHJApTa CpeaHero oO0mero oOpa3oBaHHsA, NPHUMEPHON IMPOTPaMMbI
cpeanero oOmiero oOpa3oBaHUs MO XUMHH, padodell MporpaMMbl Kypca XMMHH, Pa3paboTaHHOM
K yueOnukam aptopoB [. E. Pymutnca u @. I'. denpamana mns 10—11 xmaccos
obmieo0OpazoBarenbHBIX opranusanuid. AdanaceeBa M. H. M.: IIpocsemenue, 201 7T.

IIporpamma paccuutana Ha 68 4 (1 4 B HexeJ110).
W3ydyeHne XumMuum Ha ypoBHE cpedHero oOmiero oOpa3oBaHHUsS HANpaBJIE€HO Ha JOCTHKEHUE
CHEAYIOIIUX LeJIei:

. OCBOCHME 3HAHMM O XUMHYECKOW COCTaBISIOIIEH €CTECTBEHHO - HAYYHOU
KApTHUHBI MUPa, BAXKHEHIINX XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPUIX;
. OBJIaJICHUE YMEHHUSIMU TMPUMEHSTHh IOJy4Y€HHbIE 3HAHUS i1 OOBICHEHUs

p33H006p33HI)IX XUMHWYECKHUX SIBJIEHUU U CBOMCTB BCIICCTB, OLUCHKN POJKM XMMHHU B Pa3BHUTHU
COBPEMCHHBIX TEXHOJIOTUH U IMOJIYYCHHUH HOBBIX MAaTCPUAJIOB;

o Pa3BUTHUC TIO3HABATCJIBHBIX HMHTCPECOB W HHTCIUICKTYaJIbHBIX cnocoOHOCTell B
MpOIeCCe CaMOCTOSITEILHOTO TMPUOOPETEHUS XWMHYECKHX 3HAHUM C  HUCIOJIb30BAaHUEM
Pa3IMIHBIX KCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX,

[ BOCIIUTAHUC y6e)K)IéHHOCTI/I B O3UTUBHOU POJIN XUMHHU B KHU3HU COBPEMCHHOI'O
oOmiecTBa, HEOOXOJAUMOCTHM XUMHUYECKH TI'PaMOTHOIO OTHOUIEHHMS K CBOEMY 3/I0POBBIO U
OKpYKalollen cpene;

. MIPUMEHEHHE TMOJyYEHHBIX 3HAHUN M YMEHMH JUisi 0€30MacHOro HCIOJIb30BaHUS
BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO34MCTBE M Ha TMPOU3BOJACTBE, pPELICHUS
MPAKTUYECKUX 3a/a4 B MOBCETHEBHOW >KM3HH, MPEIYNPEKICHUS SBICHUN, HAHOCAIIMX BpE.
3/I0pPOBBIO YEJIOBEKA U OKPYKaIOLIEH cpefe.

OBILIAS XAPAKTEPUCTUKA YYEBHOT O IIPEJIMETA

Cpennee obiee oOpa3oBaHHEe — 3aKITIOUUTENBHAS CTYIIEHb 00mero oopazoBanus. Coaepikanue
cpeaHero o0riero o0pa3oBaHUs HANIPABICHO HA PEIICHHUE CIICAYIOIINX 3a/1a4:

* 3aBepuicHHE 00IIe00pa30BaTEIbHON TOArOTOBKM B COOTBETCTBHH ¢ 3akoHOM «O0
obOpazoBaHuu B POy,

* peanm3anus MpeanpoPecCHOHATBHOTO O0IIEro 00pa3oBaHMs, MO3BOJIIONICTO O0ECICUUTh
MPEEMCTBEHHOCTD 00IIEro U nmpodecCHoHaAILHOTO 00pa30BaHuUsI.

Baxwneiiniei 3amaueit 00yueHus Ha 3Tare MOJy4YeHHUsT CPEIHEro O0Iero oopa3oBaHus SBISICTCS
MOJITOTOBKA OOYYAKOIIUXCS K OCO3HAHHOMY  BBIOOpPY  JAIbHEHIIEr0 JKU3HEHHOTO  IIYTH.
OOyuaromuecsi JO0JDKHBI CaMOCTOSITEIBHO KCIOJIb30BaTh MPHOOPETEHHBIA B IIIKOJIE OTBIT
NEATEIBPHOCTH B pEAIbHOM JKM3HH, 332 PaMKaMH Y4eOHOTO mpoliecca. [ JIaBHbIC 1ETH CPeaHero
o0m1ero o6pa3oBaHUs COCTOST:

* B (OPMHUPOBAHUM LEJIOCTHOTO NPEICTABICHUS O MHpPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HaHUAX, YMEHUSX U CII0c00ax JesaTelbHOCTH;

* B IPMOOPETEHNH ONbITA MO3HAHMS, CAMOIIO3HAHUS, pa3HOOOPa3HOU EATEIbHOCTH;

* B [IOJITOTOBKE K OCO3HAaHHOMY BBIOOpY 00pa30BaTeNbHON U MPO(ecCHOHAIBHOM TPaeKTOPHUH.
OCOOeHHOCTBIO 00Y4YEHHUSI XUMUU B CpEIHEH IIKOoJIe SBJSETCS ONOopa Ha 3HAHMS, MOJIydeHHbIE
IIPU U3YYEHUH XUMUU B 8—9 KJlaccax, X pacuIMpeHue, yriyoleHue U CucTeMaTH3aIus.

B u3yuenun kypca XuMHuM 00JblIas pojb OTBOIAMTCS XUMHUYECKOMY SKCIEPUMEHTY, KOTOPBIH
NpEJCTaBICH MPAKTUYECKUMU paboTamu, JaOOPAaTOPHBIMU OMBITAMU U JAEMOHCTPALMOHHBIMU
sKcrniepuMeHTaMu. OueHb BaXKHBIM SIBIISIETCS COOJIOIEHUE MPABUIJI TEXHUKU O€30MaCHOCTH IMPH
paboTe B XUMUYECKOI T1ab0opaTopHH.



B kauectBe yenHocmmbiX OpueHmMuUpo8 XUMHUYECKOTO 00pa30BaHUSl BBICTYHNAIOT OOBEKTHI,
M3y4aeMble B Kypce XHMHH, K KOTOPBIM Yy oOydarommxcs (opMupyeTrcs I[IEHHOCTHOE
OTHOIIICHHUE.

OCHOBY noznagamenbHblX YeHHOCmel COCTABIISIIOT Hay4YHbIE 3HAHUS W Hay4yHblE€ METO[bl
MO3HAHUSL.

PazButHe no3HaBaTebHBIX IEHHOCTHBIX OPHUEHTAIIMU COJCP)KAHUS Kypca XHMHH IO3BOJISET
copMHpOBATE:

* YBOKUTEIbHOE OTHOIIECHUE K CO3UJIATEIHLHOM, TBOPUECKOM ACSITEIIBHOCTH;

* IOHUMAaHUE HEOOXOIMMOCTH 3I0POBOTO 00pa3a KU3HH;

* TOTPEeOHOCTh B OE3YCIIOBHOM BBITIOJHEHUH IMPABWII OC30IACHOTO HCIIOJIB30BAHHS BEIICCTB B
MMOBCEIHEBHOM JKU3HU;

* CO3HATENBHBIN BEIOOP Oyyiel mpodecCuoHaIbHOM e TETbHOCTH.

Kypc xumun oOnamaer BO3MOXKHOCTAMHU UIsl (DOPMUPOBAHUSI KOMMYHUKAMUBHBIX YEHHOCmEl,
OCHOBY KOTOPBIX COCTaBJISIFOT MPOIIECC OOIIEHUS U TPAMOTHASI pe4b, CIIOCOOCTBYIOIIHE:

* MPAaBWJILHOMY MCTOJIb30BAaHUIO XUMUYECKON TEPMHUHOJIOTHH;

* Pa3BUTHIO MOTPEOHOCTH BECTH IUAJIOT, BBICTYIIMBATH MHEHHE OIIOHEHTAa, Y4acTBOBATh B
JTUCKYCCHH;

* Pa3BUTHIO CTIOCOOHOCTH OTKPBITO BBIpaXaTh M apryMEHTHUPOBAHHO OTCTAaWBATh CBOIO TOUKY
3peHHs.

Onucanue mecta yueOHoro npeamera B yueonom miaie MAOY «lllkosna Ne 94» no
yuyeOHOMY npeaMeTy «XuMHush».

Pabouas mporpamma k yaeOnukam aBtopoB I'. E. Pymutuca u @. I'. ®enpamana mus 10—11
KJIacCOB 00ImIeo0Opa3oBaTeIbHBIX OpraHU3aluii pa3paboTaHa B COOTBETCTBHM C ba3ucHBIM
y4eOHBIM TIJIAHOM JUISl CTYIIEHW cpemHero oOmiero oOpa3zoBanus. Xumus u3ydaercs ¢ 10 mo 11
kiaccel. OOIIee YMCio yueOHbIX YacoB 3a 2 rojga odyueHus — 68, u3 uux 35 (1 u B Hegemo) B 10
kiacce, 33 (1 4 B Hexeno) B 11 kimacce.

OcHOBHBIMU TpoOJIEMaMM XUMHM SIBJISIIOTCS HW3Y4YEHHE COCTaBa M CTPOEHHS BEIIECTB,
3aBUCHUMOCTH MX CBOMCTB OT CTPOEHHUS, KOHCTPYHPOBAHUE BEILECTB C 3aJaHHBIMU CBOWCTBAaMHU,
UCCIIeIOBAaHUE 3aKOHOMEPHOCTEH XMMHUECKUX MPEBPALICHUI U MyTel yrpaBieHUs UMH B LEJSIX
MOJIy4€HUs BEUIECTB, MAaTEPHAIOB, SHEPTUU
Kypc 10 xmacca 3HaKOMHT OOydYarolIUXCS CO CTPOEHHUEM, XMMUYECKUMHU CBOICTBaMH,

0COOCHHOCTSIMU CIIOCOOOB MOJTYYEHHS U 00JIACTSIMU PUMEHEHHS] OPraHUYeCKUX COeTMHEHUI.

3apepumrensHbiid dTan (11 knacc) HanpaBieH Ha 0000lIeHUE, pacCHIMPEHHE UMEIOIIUXCS
3HAHMUN IKOJIBHUKOB 10 YETHIPEM BbIIIEHA3BAHHBIM OJIOKaM U U3y4eHHE MATOro 0oka XuMus u
KU3Hb, IPU3BAHHOTO JaTh BBHITYCKHUKAMH MPUKIIAJIHbIC 3HAHUS U YMECHHSL.

IL1anupyeMble pe3vabTaThl H3VYEHHS VIEOHOI0 MpeaMeTa « XMMHI»:
B pesynbrare usydeHus ydeOHOro mpeamera «XuUMHUS» HAa YPOBHE CpeIHEro ooOIero
00pazoBaHUs:
BbInyCKHUK HAYYHUTCH:
e packpeiBaTh Ha MpPUMEpax poJib XUMUU B (POPMHUPOBAHUU COBPEMEHHON HaydHOU
KapTUHBI MUpPA U B IPAKTUYECKOM JEATEIBHOCTH YETIOBEKA;
e JIEMOHCTPUPOBATh Ha MpUMEpPAX B3aWUMOCBA3b MEXJAY XHMHEH U JPYTUMHU
€CTECTBEHHBIMHU HAyKaMU;
e pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUU XUMUUECKOTO cTpoeHust A.M. byrneposa;
e moHuMaTh ¢usznueckuit cmbica [lepuonmdeckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHITH 3aBHCHMOCTH CBOWCTB XMMHUYECKHUX DJJIEMEHTOB M OOpa30BaHHBIX HMH
BELIECTB OT AIEKTPOHHOI'O CTPOCHUS aTOMOB;
e OOBICHATH MPUYUHBI MHOTOOOpA3usl BEUIECTB HA OCHOBE OOIIUX MpeAcCTaBlIeHU 00 ux
COCTaBE U CTPOCHUH;




e MPHUMEHATH MpaBWJIa CHCTEMATUYECKONH MEXTYHApOJIHOW HOMEHKIATYPHI KaK CpeACTBa
pa3nuyeHus U UICHTU(UKALUU BEIIECTB 110 UX COCTABY U CTPOCHUIO;

e COCTaBIATh MOJICKYJSIDHBIE M CTPYKTYypHBbIE (DOPMYJBI OpPraHMYECKHX BEIIECTB KakK
HocuTeNned MHGOPMAIMM O CTPOSHHH BEIIECTBA, €r0 CBOMCTBAX M IMPHUHAIICKHOCTH K
OIIPEJETICHHOMY KJIACCy COSIMHEHUI];

e XapaKTepU30BaTh OPraHMYECKHE BEILIECTBA II0 COCTaBy, CTPOEHUIO M CBOMCTBaM,
yCTaHABIIMBaTh MPUYUHHO-CIICJCTBEHHbIC CBS3M MEXKIY [TaHHBIMH XapaKTEPUCTHKAMH
BEILIECTBA;

e TPHUBOJUTH NPUMEPHl XUMHUYECKUX PEAKIUH, PAaCKPBIBAIOIIUX XapaKTepHBbIE CBOWCTBA
TUIHYHBIX TPEICTABUTEIICH KIIACCOB OPraHUYECKHUX BEIIECTB C IENbI0 UX HICHTU(PHUKAINN U
00BsICHEHUS 00J1aCTH TPUMEHEHHUS;

e TPOTHO3MPOBATH BO3MOKHOCTH MPOTEKAHHUS XUMHYECKUX PEaKIii Ha OCHOBE 3HAHHA O
TUIAX XUMHYECKOU CBS3H B MOJIEKYJIaX PEareHTOB U MX PEaKIMOHHON CIIOCOOHOCTH;

e WCIOJB30BATh 3HAHHUS O COCTaBE, CTPOCHHHM M XMMHYECKHX CBOWCTBAX BEIIECTB IS
0€301aCHOTO MPUMEHEHUS B TPAKTHYECKON JAEATELHOCTH;

e TPHUBOJHUTH MPUMEPHI MPAKTUIESCKOTO MCIOIB30BaHUS MPOAYKTOB MEpepadoTKu HEPTH H
MPHUPOJHOTO Tasa, BBICOKOMOJICKYSIPHBIX COEAMHEHHWH (TIOJIMITHIIEHA, CHUHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

e TIPOBOJUTH OMBITHI IO PACIIO3HABAHUIO OPraHWYECKUX BEIIECTB: TIHUIICPHHA, YKCYCHOMU
KHCJIOTBI, HEMPEIeNbHBIX JXUPOB, TIFOKO3bI, Kpaxmaia, OETKOB — B COCTaBE IHUINEBHIX
MPOJIYKTOB U KOCMETUYECKUX CPEJICTB;

e BIQJIETh NMPAaBHJIAMH M TpUeMaMH 0e30TacHOW paboThl ¢ XUMHUYECKUMH BEIIECTBAMH H
1abopaTopHBIM 000PYI0BAHUEM;

e  YCTAaHABJIMBATh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH PEaKINU U CMELICHUS XUMUIECKOTO
paBHOBeCHSI OT pa3NUYHBIX (PAKTOPOB C MENBIO ONPENCICHUS ONTUMAIBHBIX YCIOBHUI
MPOTEKAaHMUSI XUMHUECKHUX MTPOIIECCOB;

e TPUBOJWTH MPUMEPHI THAPOJIH3a COJICH B TIOBCETHEBHON JKU3HH YEJIOBEKA;

e TPUBOOUTH TPHUMEPHl OKHCIMTEIHFHO-BOCCTAHOBUTENBHBIX pEAKIMH B  MPUPOJE,
MIPOM3BOCTBEHHBIX MTPOIIECCAX U )KU3HEIEATEIHHOCTH OPTraHU3MOB;

e TPUBOJUTH HPUMEPHl XUMHUYECKHX PEAaKIWH, PacKpBHIBAIOIIMX OOLIMEe XHMHYECKHE
CBOWCTBA MPOCTHIX BEIIECTB — METAIIOB M HEMETAILIOB,;

e TPOBOAWTH pacyeThl Ha HAXOXKICHUE MOJICKYIAPHOH (opMynbl yrieBojopoja Io
IPOJIYKTaM CTOPaHHS U 10 €ro OTHOCHUTEIBHOM INIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJAIINX B €r0 COCTaB,;

e BIAJETh NpaBWIaMU OE30MACHOTO OOpaIlEHHA C €AKUMH, TOPIOYMMH U TOKCHYHBIMH
BEIIIECTBAMH, CPEACTBAMH OBITOBOI XHMUM;

e OCYIIECTBIISATH MOUCK XUMHUYECKOH MH(OpMAIMU MO Ha3BaHHUAM, HACHTH(HUKATOpaM,
CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

e KPHUTHYECKH OICHMBATh W  HMHTEPIPETHPOBATh  XUMHYECKYI0  HWH(POPMAIHIO,
COJIEPIKAILlyIOCs B COOOLICHUSX CpPEACTB MaccoBoil mH(popmanuu, pecypcax MHTepHera,
HAYYHO-TIOIYJISIPHBIX CTAThSIX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEIAX
BBISIBJIICHUS OIIMOOYHBIX CYX/I€HUH U (hopMUpPOBaHUS COOCTBEHHOM MO3UIINH;

e MPEJCTaBIATh IMYTH pEIIEeHUs IN0OANTbHBIX MPOOJIEM, CTOSALIMX Iepesa YeTOBEYECTBOM:
9KOJIOTUYECKUX, SHEPTETUUECKUX, CBIPHEBBIX, U POJIb XMMHUHU B PEIICHUHU 3TUX IPOOIIEM.

Bbll'lyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTBHCH:
* Uuumocmpuposeams HA npumepax Cmanoelerue U 360110Yuro OpZdHullea('OlZ XUMUU Kak
HAYKU HA pA3IUYHbIX UCMOPUHYECKUX dmanax ee pa3eumust;
*  UCNONIL306AMb MEMOObl HAY4YHO2O0 NO3HAHUA nNpu 6blNOJIHEKUU NPOEeKmoe U yll€6HO'
UCCne008amenbCekKux 3a0ay no U3y4eruro 06’01207’}’18, cnocob6os NOJIYYeHUsl U pacno3HaeaHus
OpcaHUu4YeCcKux eewecme,



e 00BACHAMbL HNPUPOOYy U CNocobbl 00PA308AHUSL XUMUYECKOU CBA3U: KOBAIEHMHOU
(NONAPHOU, HENOoNAPHOL), UOHHOU, MEeMAalIUyeckou, 6000POOHOU — C Yelblo ONpeoeseHus:
XUMUYECKOU AKMUBHOCTNU 8eUjeCM8;

e YCMAHABIUBAMb 2EHEMUUECKVIO C853b MeNHCOY KIACCAMU OP2aHU4ecKux eeujecms Ois
000CHOBAHUA  NPUHYUNUATLHOU  BO3MOMCHOCMU  NOJYYEHUS OP2AHUYECKUX COeOUHeHUll
3A0aHHO20 COCMABA U CMPOEHUS;

*  YCMAHABIUBAMb B3AUMOCEA3U MeHCOY (pakmamu u meopueti, NPUYUHOL U CLeOCmeuem
npu ananuze NPoONeMHbIX CUMYayuti U 0OOCHOBAHUU NPUHUMAEMbIX peuleHUuti Ha OCHO8e
XUMUYECKUX 3HAHU.

Conep:xanue y4eOHOro mpeaMera
10kJjaacc (354; 14. B HENEINIO)
Teopusi XMMHYECKOT0 CTPOEHHS] OPraHHYecKUX coequHenmii. I[lpupoga xuMmUecKHX
cBsa3eil

Oprannueckue BemiecTBa. [losBaeHre ¥ pa3BUTHE OPraHUYECKOM XUMHHM Kak
Hayku. XMMHUYECKOE CTPOCHHE KaK MOPSAOK COEJIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJICHTHOCTU. (OCHOBHBIE TIOJIO)KEHHUS TEOPUM XUMHYECKOIO CTPOEHHUS OpraHu4ecKHX
coenuHeHu A.M. bytiiepoBa. YriepoaHslli CKeJleT OPraHMYeCKOW MoJeKkysabl. KpaTHocTs
XUMHUYECKON CBA3U. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOIO CTPOEHUS MOJIEKYIL.
N3omepuss u uzomepsl. [lonstue o QyHxnuonanpHoil rpynme. I[TpuHumnel kiaccupukanuu
OpraHMuYecKkux coenuHeHui. CucreMatuyeckas MeXAyHapoJHas HOMEHKIAaTypa W MPUHLHUIIBI
o0pa3oBaHUs Ha3BaHUIN OPTaHUYECKUX COETUHEHUH.

MecTo u 3HaUeHHE OpPraHNYeCcKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.
YriaeBoaopoabl

[IpenenbubIe yrieBoaopo sl (ayikaHbl). Cmpoerue monexyivt memana. I OMOJIOTHYECKHUI
pan ankaHoB. ['omosioru. MexayHapoaHass HOMEHKJIATypa OpraHMYecKuX BemiecTB. M3omepus
YIJIEPOJHOTO CKeJieTa. 3aKOHOMEPHOCTH HW3MEHEHHUS (PU3WUECKHX CBOWCTB. XUMHYECKHE
CBOWCTBa (Ha TIpUMEpPEe MeETaHa M DJTaHA): peaKIuu 3aMelieHus (TaJOTCHUPOBAHMUE),
JNETUPUPOBAHUS KaK CIOCOOBI MOJYYeHHs] BaXKHEUIITNX COCTUHEHUIN B OPraHUYeCKOM CHHTE3E.
l'openne MmerTaHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TEIUIa B IPOMBIIUICHHOCTH U
OBITY, uzomepuzayuu arkanos. Llennvie peaxyuu. C60600mbie paduxanvl. 1 anoceHonpou38o0Hvle
ankanos. HaxoxaeHue B IpupoJe U NPUMEHEHHE aJIKaHOB.

Kpatneie cBsizu. HenpenenbHble yrieBoaopobl. AlkeHbl. CmpoeHue MoeK)ibl
smunena. SP—I ubpuouzayus. l'omonorudeckuii  psim ankeHoB. Homenknatypa. H3omepus
YTIEPOJHOrO CKeNleTa M TMOJIOXKEHHUS] KPaTHOM CBSI3U B MoJsieKyine. XHUMHYECKUe CBOICTBa (Ha
npumepe ATHUIICHA): peakuuu MIPUCOEINHEHUS (rajmoreHupoBaHUE, cUOpUposanue,
TUApaTalusl, 2u0po2aio2eHuposanue) Kak crnoco0 mnoixydeHus (yHKIHOHAIbHBIX MPOU3BOIHBIX
yIIAeBOAOPOAOB, ropeHus. llpasuno Mapkosnukoea. BvicokomonekynsapHvle COeOUHEHUs.
Kauecmeennvie peaxyuu Ha osoumnylo cea3v. [lonumepuszanyss dSTUIEHA Kak OCHOBHOE
HaIlpaBJIEHUE €r0 UCIOJb30BaHUs. [[0MMATHIEH KaK KPYITHOTOHHAXHBIM MPOJAYKT XUMUYECKOTO
npou3BoJcTBa. [Ipumenenue sTuinexa.

Ankanuensl W kKayuyku. lloHstue 00 adkaaueHax Kak YriIeBOAOpPOJaX C JIBYMsS
nBOMHBIMU cBs3sAMU. [lommmepusanus nuBuHuIa (OyramueHa-1,3) kak crmoco0 mMoTydeHUs
CHHTETHYECKOTO Kayuyka. Mzonpen (2-memundoymaouen-1,3). HaTypanbHblii U CHHTETHUCCKUIT
Kayuykd. Bynkanmszanus kxaydyka. Pesuna. [IpuMmeHeHne kaydyka u pesuHsl. Conpasicénmubie
osouinvle ceazu. llonyuenue u xumuueckue ceoticmea ankaoueros. Peaxyuu npucoeouHenus
(eanozeHuposanus) u NOIUMEPU3AYUU ATKAOUECHOB.

AJKUHBI. AlIETHIIEH (3THH) u ero romoJioru. Cmpoenue MONeKY bl
ayemunena. I'omonoruueckuil psg ankuHoB. Homenknarypa. M3oMepust yriepoaHoOro ckeuera u
MOJIOXKEHUS KpaTHOM CBSI3U B Moutekyie. Medicknaccogas uszomepus. Sp-

Tubpuousayus. XuMuueckue CBOICTBa (Ha HpuMepe aleTWIEHA): PEeaKUUU MPUCOSAUHEHUS
(ranoreHupoBaHue, cuopuposaHue, TUApATALUs], 2UOPO2AN02eHUPOBAHUE) Kak  crnoco0



IIOJIyUYEHUSI TOJIMMEPOB U APYrHMX IOJIE3HBIX IMPOAYKTOB. l'OpeHue aneruieHa Kak HCTOYHMK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU Il CBAPKU M pE3KU MeTauioB. [IpumeHeHue aneruieHa.

Ilonsamue o yuxnoankanax.

ApeHbl (apoMaTHYECKUE YTJIEBOJOPObl). BeH30s1 Kak mpencTaBUTENb apOMaTHYECKUX
yrIeBoA0poaoB. Cmpoenue monekynvl OeH30.1d. XUMHUYECKHE CBOMCTBA: PEAaKUUU 3aMElICHHS
(rajoreHupoBaHuE) Kak CHoco0 TOJIY4EHHUS XHMHUYECKUX CpPEICTB 3alllUThl PACTEHUH,
MIPUCOEIUHEHMS (TUAPUPOBAHKME) KaK JOKAa3aTeIbCTBO HEIPENEIbHOIO Xapakrepa OeH3o.1a.
Peakuust ropenus. Tonyon. Hzomepus 3amecmumeneu. [lpumenenue Oenzouna. [lecmuyuobi.
LI'enemuyeckas c6s136 apenHos ¢ OpyeuMu y21e6000po0amu.

Ilpupoounsie ucmounuxu yene6o0opooos. Ilpupoowviti 2as. Hegmo. Ilonymusie
Hepmsanvie 2asvl. Kamennwvii  yeono. Ilepepabomka  negpmu.  Ilepeconka  negpmu.
Pexmuguxayuonnaa konouna. benzun. Jluepoun. Kepocun. Kpexune wnegpmenpooykmos.
Tepmuueckuu u kamarumuyeckuti Kpekuneu. Iluponus.

Kucaopoaconep:xamme oprannyeckue coeiMHeHUs.

Kucnopoacoaepxaiue opranudyeckue coeauHeHus. OTHOATOMHBIE MPEIACIIbHBIE CITUPTHI.
Krnaccudukarus, HOMEHKJIaTypa, H30MEpHUsl CIIUPTOB. METaHON M ATAaHOJ KaK MPEICTaBUTEIIN
MpeiebHBIX OJTHOATOMHBIX CIIUPTOB. [lepauunblii, BMOpUUHbIU U MPEMUYHBLL AMOMbL Y21epood.
Booopoounas ceazp. Xumudeckre cBOWCTBA (Ha MpUMeEpPEe METAHOJIA M 3TAHOJIA): B3aMOICHCTBUE
C  HaTpWeM  Kak  Crmoco0  YCTAaHOBJEHHS  HAJIWYWSA THAPOKCOTPYNIBI,  PEaKIus
C TaJIOT€HOBOJIOPOJIaMU KaK croco0 TMOJydyeHUs pacTBOpHUTENEeH, Aeruapartanus Kak crocod
MoJIyueHus: dSTujeHa. Peakuus ropeHus: CHOUPTHI Kak TomuBo. Cnupmosoe OpodiceHue.
Depmenmol. Boodopoonvie cesazu. [lpumenenne wmeranonma u dTaHosa. Ddusnonorumveckoe
JIeiCTBHE METaHOJIa M TaHOJIa HA OPTaHU3M YeNIOBEeKa. AIK020IU3M.

MHoroaroMHbie COUPTHI. DTUJICHTJIUKOJb U TIMLEPUH KaK MPEICTaBUTENN MPEAETbHBIX
MHOTOATOMHBIX cUpTOB. KauecTBeHHas! peakiusi Ha MHOTOAQTOMHBIE CIIUPTHI U €€ MPUMEHEHNE
JUIS pacro3HaBaHUS TJUIEPUHA B COCTaBE KOCMETUUYECKUX cpeAcTB. [IpakTuueckoe npuMeHeHue
STUJICHTJIUKOJIS U TIHLEPHHA.

®enoisr. Apomatrdeckre crnupThl. CTpoeHHe MOJIEKYIbl (eHomna. Bzaumnoe enusHue
amomos 6 Mmonexyne ¢enona. Xumuuyeckue ceouUcmeda: G3aumooelcmeue ¢ Hampuem,
2uopoxcuoom Hampus, opomom. Kauecmeennas peaxyus na genon.

[Ipumenenue denoua.

Kap6ouunbnsie coequnenus. KapbonunbHas rpynna. AnbaeruaHas rpymnmna. AjabAeruibl.
Keronsl. 3oMepust 1 HoMeHKIaTypa. [lonyuenue u xumuueckue c8oucmaea anvoecuoos. Peakyuu
OKUCTIeHUs U NPUcoeduHerus aiboe2udos. Meranamb (hopMalibIerua) U dTaHab (aleTaIbIeT U )
KaK TPEJICTaBUTENN IMpeneibHbIX albaeruaoB. KadecTBeHHbIE pEaKIHH Ha KapOOHUIIBHYIO
rpynmy (peakuusi «cepeOpsHOro 3epkana», B3auMojeicTBue ¢ ruapokcugoM memu (I1)) m ux
MpUMEHEHHE I OOHAPY)KEHHUs MPEIEIbHBIX albJIETHI0B B MPOMBIIUIEHHBIX CTOYHBIX BOJAX.
ToxcuunocTs anpaeruaoB. [IpuMenenue dhopManbaeruia u aneraabIeruia.

Kap6onoBeie kucnotsl. Kapboxcunvnas epynna (kapboxcoepynna). Hzomepus u
HOMeHKIamypa KapboHOBbLX kucnom. OTHOOCHOBHBIE npeenbHbIe KapOOHOBBIE
KUCTOTHL. [lonyuenue 00HOOCHOBHBIX NPeOeNbHbIX KapOOHO8bIX Kuciom YKCYyCHas KHUCIOTa Kak
MPEJICTaBUTENb MPeNeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBa (Ha
MpUMepe YKCYCHOM KHCIIOTHI): peakiuu ¢ MEeTaJIaMU, OCHOBHBIMH OKCHJIAMHU, OCHOBaHUSIMHU U
CONIMU KaK TMOATBEPKJEHHWE CXOJACTBA C HEOPTraHUYECKUMHU KHUCIOTaMHu. Peakuus
aTepuUKalMM  KaK CIOcOo0 TONydeHUs CIHOXKHBIX 3¢upoB. I[IpuMmeHeHne yKCycHOU
KUCTOThl. MypaBbHHas KUcIoTa. AnietaTsl. [IpencraBienre o BRICIINX KapOOHOBBIX KHCIOTAX.

Cnoxusie >¢upbl u Kupbl. Homenknamypa. llonydyenue, XUMHYECKHE CBOWCTBA
cinoxHbIX d¢upoB. Peakuus stepuduxanmu. CroxxHble 3QUPBI KaK MPOAYKTH B3aHMOICHCTBUS
KapOOHOBBIX KUCTIOT co cniupTamu. [IpumMeHeHne cIoKHBIX 3(PUPOB B MUIIEBOU U apProMepHOH
MPOMBIIITIEHHOCTH. JKHUPBI Kak CIOXKHBIE d(UPHI TTUIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT.
PactuTtenbHble W KUBOTHBIE KHUPBIL, WX COCTaB. Pacro3HaBaHUE paCTUTENBHBIX IKUPOB



Ha OCHOBAaHUMU MX HEIpeAenabHOro xapakrepa. I[Ipumenenue xupoB. ['Maposu3 mwim oMbUIEHHE
KHPOB KaK CIIOCOO MPOMBIIIICHHOTO TTOTYYEHHsI COJIEH BBICIINX KAPOOHOBBIX KUCIIOT.

MBpBLT4 KaK COJTM BBICHIMX KapOOHOBBIX KUCIOT. Motomue cBoiictBa Mbuta. Cunmemuueckue
Monwue cpedcmaa.

VYrineBonpl. Knaccudukarus
yraeBoaoB. Monocaxapuiel. Onucocaxapuowt. Jucaxapuasl. Haxoxnenue YIJIEBOJIOB B
npupojie. ['moko3a kak anpaerugocnupt. bpoxxenue riaroko3sl. Opykroza. Caxaposa. [ uoponus
caxaposvl. Kpaxman M 1Le/uIroio3a Kak OMOJOIMYEeCKHEe IOJMMEphl. XUMHUYECKHE CBONCTBA
KpaxMajga W LEeJUII0NI03bl (TUApPONN3, KAaueCTBEHHas peaklus C HoJoM Ha Kpaxmal U ee
IpUMEHEHHE JUIsi OOHapyKeHus Kpaxmajla B MpoaykTax mnurtaHus). Ilpumenenue wu
Ouosornveckass poiib yriaeBonoB. [loHsTHe 00 WMCKYCCTBEHHBIX BOJIOKHaX Ha TpUMepe
alleTaTHOI O BOJIOKHA. Ayemunyennionosa Knaccugukayus éonoxon.

Wnentuduxaiuss OpraHuyecKuX COEIUHEHUN. [ enemuueckas c6s3b Medcody Klaccamu
op2aHudeckux coeoureHui. TUTbI XUMUYECKUX PEaKUuil B OpraHM4eCcKO XUMUH.

A3oTcoaepkamme oprannyecKkre coeiMHeHusl.

AMUHOKHCIIOTHI U Oenku. CocTtaB W HOMEHKIArypa. Amunsl. Amunocpynna. AHULUH.
Ionyuenue u xumuueckue ceoticmea aHuruHd. AMAHOKHUCIIOTHI KaK aM(pOTEpHbIE OpraHu4YecKue
coenuHenus. HMzomepus u Homenxknamypa. bunonapusiii uon. Ilentunnas cBsizb. buonornueckoe
3HaYEHHUE 0-aMUHOKHUCIOT. OO0nmacT MNpUMEHEHUS AaMHUHOKUCIOT. Xumuueckue c80ucmea
amunoxuciom. Ilenmuovl. I[lonunenmuowi. [uyun. benku Kak TPUPOJHBIE OHOMOIUMEPHI.
CoctaB u crTpoeHue OeiakoB. XHUMHYECKHE CBOWCTBAa OENKOB: THUIPOJIN3, JEHATYpallUs.
OO6HapyxeHue OeJIKOB MPH MOMOIIM Ka4eCTBEHHBIX (LIBETHBIX) peakuuid. [IpeBpaiienus OenkoB
MUIIY B opraHu3Me. bruonorndeckue GyHKIMN OSITKOB.

Aszomcoodepaxcawue 2emepoyurnuieckue coeourenus. Ilupuoun. Iluppon. [lupumuoun.
Ilypun. A3omucmole ocHogaHusl.
Hyxneunoswvie kucnomol. Hyxneomuowi. KomniemenmapHsvie azomucmole 0CHOBAHUS.
Xumus u 300poswe uenosexa. Dapmakonocudeckas Xumusl.

Xumusn nonumepos
Ionumepvr. Cmenenv nonumepusayuu. Mownomep. CmpykmypHoe 36eHo. Tepmonniacmuunvie
noaumepol. Cmepeope2ynsapHvie noaUMEpbl. Honusmunen. Ionunponunen.
Honumempagpmopsmunen. Tepmopeaxmusenvie nonumepsi. PDenonropopmanboecuonsvie CMOTbL.
Inacmmaccol. Denonnacmel. Amunonnacmel. Ilenonnacmol. Ilpupoonwviti kayuyk. Peszuna.
D6onum. Cunmemuuecxue kayuyxu. Cunmemuuecxue onoxkuna. Kanpon. Jlascan.
JdeMoHcTpanum.
e (OOpa3ipl OpPraHUYECKUX BEIIECTB W MaTepHaloB. MoJenu MOJIEKY]l OpPraHWYecKUX
BEIIECTB
e OTHOIIEHHE AJIKAHOB K KHUCIIOTaM, LIeJI04YaM, pacTBOPY MepMaHraHata Kainus U OpoMHOU
BOJIE.
e Mogenu MoJeKynl TOMOJIOTOB H u30MepoB. [lomydyenue anerwiieHa KapOUIHBIM
crocoboM. B3aumopneiicTBue aleTHiieHa ¢ pacTBOPOM IepMaHraHaTa Kajdusi U OpOMHOM
Bojoil. ['openue aneruneHa. Pa3noxkeHue kaydyka Ipd HarpeBaHUM M HCIBITAaHUE
MPOJIYKTOB PAa3NIO’KEeHUs. 3HAKOMCTBO ¢ o0Opas3llaMu KaydyKoB. beH305 Kak pacTBOpHUTEb.
I'openne 6en3ona. OTHoIIeHHE OeH30Ia K OPOMHOM BOJIe U PACTBOPY MEepMaHraHaTa Kallus.
Okwuciienue Tonyona
e PacTtBopenne B aleToHe pa3IMYHBIX OPraHWYECKUX BemecTB. (OOpa3ibl MOIOIIUX
YUCTSUIUX CPEICTB.
e OOpa3isl mIacTMace,
JlabopaTopHble ONBITHI.
1. HsroromieHue MojemeH MOIEKY YrIIeBOJOPOIOB
2. OzHakomileHHE ¢ 00pa3liaMu MPOIyKTOB HedrenepepaboTKu



3. Oxkwucnenue sraHona okcuaom meau (I1).

4. PacTtBOpeHue€ IJIMIIepUHa B BOJIE U peaklius ero ¢ ruapokcuaom meau (I1).

5. Xwumudeckue CBOUCTBA eHOTa

6. Oxwucrienue MeTaHass (3TaHAIsT) OKCUAOM cepeodpa.

7. Oxucnenue Mmetanains (dranans) rugapokcuioM meau (I1)

8. PacTBOpMMOCTH KHPOB, IOKa3aTENbCTBO UX HEMPEACIHHOTO XapakTepa, OMBIICHHE
KHUPOB.

9. CpaBHEeHHE CBOWMCTB MBUIA U CHHTETUYECKHX MOIOIINX CPEJICTB

10. CpolicTBa TIIIOKO3bI KaK abACTUAOCINPTA.

11. BsaumopeiicTBue caxapo3bl C TUAPOKCUIOM KabLIMsL.

12. TlpuroToBieHHE KpaxMaJbHOTO KJIelcTepa U B3aUMOACHCTBHIE C HOJIOM.

13. 'maponmu3 kpaxmana. O3HakOMIIEHHE C 0Opas3laMy TPUPOJHBIX W HCKYCCTBEHHBIX
BOJIOKOH.

14. I1BeTHbIe peakuuy Ha OENIKU

IIpakTHyeckne padoThI

1. «KauecTBeHHOE ompeseneHue yriepoaa, BOAOPOIa U XJI0pa B OpraHMUECKUX
BEIIECTBAX»

2. «llomydeHue THIICHA U U3YYCHHE €r0 CBOHCTBY

«ITomyuenue u cBOWCTBa KAPOOHOBBIX KHUCIIOT

4. «Pemrenue OKCIICPUMCHTAJIBHBIX 3aJa4 Ha paclio3HAaBaHUC OPraHUYCCKUX
BEILECTBY

5. «Pacno3HaBaHue MmjIacTMacc U BOJIOKOH.

w

11 kaace (334; 14. B HEenemo)

Teoperuvyeckne 0OCHOBbI XMMHH

Crpoenne BemiectBa. CoBpeMEHHass MOJZENIb CTPOEHUS aToMa. OJIEKTPOHHAas
KoHpurypanus aroma. OcHogHoe U 6030)dcOeHHble cocmosiHuis amomos. Kiaccudukanus
XAMHUYECKUX dJIeMEHTOB (s-, P-, O-amementhl). OCOOEHHOCTH CTPOCHHS DSHEPreTHUECKUX
ypoBHelr aromoB d-anemenToB. Ilepumonuyeckass cuctema xumudeckux osiementoB J[.U.
MenneneeBa. @usznueckuii cmbica Ilepuogmyeckoro 3akona .M. Menneneea. Ilpuunnabl u
3aKOHOMEPHOCTU M3MEHEHHUsI CBOMCTB 3JIEMEHTOB M UX COCAMHEHHI IO MEpUOoJaM U IpylIaMm.
DJIEKTpOHHAs MPUPOJIa XUMHUYECKOW CBS3U. OJIEKTPOOTPULATEIBHOCTh. BB XHUMHUYECKOM
CBA3M  (KOBWJIEHTHAs, MOHHAs, MeTa/NIMYecKas, BOJOpPOJHAs) U  MEXaHU3MBl  ee
oOpazoBanus. Kpucmaniuueckue u amopguvle sewecmsa. Tunvl Kpucmaiiuieckux peuiemorx
(amomuas, MONeKYIAPHAs, UOHHASA, Memaiudeckas). 3asucumocms @u3u4ecKux ceolcme
gewecmaea om muna Kpucmaniuieckou peutemkuy. [IpuarHbpl MHOTO0Opa3us BEUIECTB.
XUMHUECKHE peakuuu. |'oMoreHHbie U reTeporeHHbie peakuni. CKOpOCTh peaklui, ee
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB: MPUPOIBI PEArUPYIOLINX BEUIECTB, KOHIICHTPALIUH
pearupyrouux BeUecTB, TEMIIEPATypbl, IJIOMIAI1 PEaKIMOHHON OBEPXHOCTH, HATUYHUS
Karanu3aTopa. Ponp kaTanu3atopoB B MPUPO/IE U MPOMBIILIEHHOM Mpou3BoaAcTBe. OOpaTUMOCTh
peakuuii. XMMHUYECKOe PaBHOBECHE M €r0 CMELIeHHE MO/ IeHCTBUEM pa3IHyuHbIX (PaKTOPOB
(KOHIIEHTpAaIMsI peareHTOB WU NMPOJIYKTOB peakiiy, AaBJIeHUE, TEMIIepaTypa) Ui CO3/1aHus
ONTUMAaJIbHBIX YCIOBUN MPOTEKAHUSI XUMUYECKUX MPOLECCOB. Jucnepcuvie cucmemvl. [lonsamue
o Konnouoax (3oau, eenu). Mcmunnvie pacmeopel. Peakiyu B pacTBopax
IEKTPOJIUTOB. pH{ pacTBOpa Kak MOKa3aTeslb KUCIOTHOCTH cpenbl. ['uaponus coneil. 3HaueHne
THJIPOJIM3a B OMOJIOTHYECKUX 0OMEHHBIX npoleccax. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE
peaxkuuu B IPUPOJIE, MPOU3BOICTBEHHBIX IPOLIECCAX U JKU3HEAEATENBHOCTH
opranu3mMoB. Heopranmueckass XuMus
Mertamnsl. CriocoObl nostydyeHus MeTayuioB. Jlerkue u Tsoxénsle MeTasuibl. JIerkoniaaBkue u
TYroIUIaBKUE MeTaJulbl. MeTtamndeckue 31eMeHTbl A- u b-rpynn. Menp. [{unk. Tutan. Xpowm.
XKenezo. Hukens. [Tnatuna. Crinasel. Jlerupyromue no6asku. Yepusie Metasuisl. LIBeTHbIe



Metabl. YyryH. Cranse. JlerupoBanusie ctayin. OKCUABI M THAPOKCUBI MeTaJI0B. HeMeTabl.
[Ipocteie BemecTBa — HeMeTauTbl. Yriepoa. Kpemuunii. A3ot. @ochop. Kucmopo.

Cepa. @Top. Xnop. Kucnorusie okcupl. Kucnopoacoaepxaniue kucnotsl. CepHas KUCIOTA.
AzoTHas kucnora. BonopoaHbie coeqMHEHNS HEMETAILIOB.

OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJUIOB IJIaBHBIX U
MO0OOYHBIX MOATPYII (MEIb, JKEJIe30) ¥ HEMETAIUIOB: BOAOPOAA, KHCIOPOAA, TaJOTEHOB, CEPHI,
a3ota, ¢ocdopa, yrueposaa, kpemuusi. Kopposusi MeTaimioB: BUAbI KOPPO3UH, CHOCOOBI 3aIIUTHI
METAJJIOB OT KOPPO3UH. DNeKmpou3 pacmeopos u pacniasos. llpumenenue snekmpoausa 6
NPOMBIULIEHHOCTU.

XuMHUSA U KU3Hb

Hayunbie mMeTonpl mo3HaHUS B XUMHH. VICTOYHWKN Xumudeckod wHPopmarmu. [Touck
nH(popMallMy MO Ha3BaHUAM, WACHTHU(UKATOpaM, CTPYKTYpHbBIM (opMmynam. MoxaenupoBaHue
XUMHMUYECKUX TPOLECCOB U SBIECHUH, XuMuyeckuli auaiu3 u cunmes Kak METOJbl HAy4HOIO
MO3HAHUS.

Xumus u 310poBhe. JlekapcTBa, (hepMEeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJIBI.
[TpoGnemsbl, cBsI3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX TpernapaTtoB. BpenHbie MPUBBIYKK U
(dakTopbl, paspyliarolme 340poBbe (KypeHHe, YHNOTpeOJIeHHe ajKorojs, HapKOMaHHs).
ParmmmonansHoe nuranue. [Tuwesvie 0obasku. OcHo8bl NUWEBOU XUMUU.

XuMusl B TIOBCETHEBHOW ku3HU. Motromue u guctsamue cpeactsa. Cpeocmea 60pvobl ¢
ObLIMOBLIMU  HACEKOMBIMU:  penennenmyl, uHcekmuyuovl. CpeacTBa JMYHON TUTHEHBl U
kocMeTuku. [IpaBuna GezonmacHOi pabOThl ¢ €IKUMHU, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH,
cpencTBamMu OBITOBOYM XUMHH.

XUMHS U CeNbCKOE X035KUCTBO. MuHepaibHble U OpraHuueckue ymoopenus. Cpeactsa
3aIUThl PACTEHUM.

Xumuss W dHepretuka. lIpupojHble HMCTOYHHUKH YrJIeBOAOpPOAOB. I[lpupoansii u
MOMYTHBIA HE(PTSHOM Ta3bl, UX COCTaB M ucmosb3oBaHue. CocraB HepTH M ee mepepaboOTKa.
Hedrenponykrel. OxranoBoe umcio OeH3mHa. OxpaHa OKpyXalomed Cpenbl Ipu
He(remepepabOTKE W TPAHCIOPTHUPOBKE HEPTEIPOIYKTOB. AJBTEPHATHBHBIE HMCTOYHHKHU
SHEepPruu.

Xumusa B crpoutenbctBe. lLlement. beton. [lon6op onTUManbHBIX CTPOUTEIHHBIX
MaTepHUaIOB B MPAKTUYECKON NEATEILHOCTH YEJIOBEKA.

XUMUSA U 9KOJIOTHA. XUMUYECKOE 3arpsA3HEHHE OKPYKaIOLIE Cpellbl U €ro MOCIeICTBUS.
Oxpana rugpocdepsl, T04YBbL, aTMOCchepsl, (GI0pbl U hayHbl OT XUMUYECKOTO 3arpsA3HEHUS.

JdemoHcTpanmnu.
e Mojenu HOHHBIX, AaTOMHBIX, MOJICKYJSPHBIX U METAUIMYECKUX KPUCTAUIMYECKUX
PELIETOK.

e Mopgenu MOeKya H30MEpOB ¥ TOMOJIOTOB

e Pa3nuyHbIe TUITBI XUMHYECKUX PEAKIHIA, BUACO-OTIBITHI TI0 OPraHNYEeCKOH XUMHH.

e OOpasiupl METAIIOB ¥ UX COCAWHEHHUH, CIIIaBOB.

e BzammojelicTBHE METAJUIOB ¢ KUCIOPOAOM, KUCIOTAMH, BOJOH.

e Jloka3zarenbcTBO aM(POTEPHOCTH ATFOMUHHS U €T0 THAPOKCHUIA.

e BsaumogeiicTBue Menu u Kene3za ¢ KHUCIOPOIOM; B3aUMOJICHCTBHE MEIH M JKejle3a C
KHCJIOTaMH (CepHasi, COJIsTHas).

o [lomyuyenue ruapokcunoB menu (L) u xpoma (I1I), okcnaa meau.

e BsaumozeiicTBue OKCHAOB U THIPOKCHUIOB METAJUIOB C KUCIOTAMHU.

o Jloka3zarenbcTBO aMmpoTepHOCTH coenuHeHuit xpoma(1Ll)

e (OOpa3ipl HEMETaIOB.

e Mojenu KpUCTAIIMUECKUX PEIIETOK aiMasa U rpadura.

e [lomyyeHne amMmHMaka M XJIOPOBOJOPOJA, PACTBOPEHHE WX B BOJE, JOKa3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOWCTB 3THX BEIIECTB.



Coxuranue yrist U cepbl B KHUCIOPOJIE, ONPENEICHUE XMMHUYECKUX CBOWCTB IPOJIYKTOB
cropanus. B3aumogeicTBME ¢ MEAbI0  KOHLIEHTPUPOBAHHOM  CEpHOM
KOHLIEHTPUPOBAHHOM U pa30aBIEHHON a30THON KUCIIOTHI.

OO6pa3s1bl cpeAcTB OBITOBOM XMMUHU, HHCTPYKITUH 110 UX IPHUMEHEHHIO.

JlabopaTopHble ONBITHI.

KHCIIOTHI,

1. W3ydeHue BIUSHUS PA3IMIHBIX (PAKTOPOB HA CKOPOCTh XUMUICCKUX PEAKIIHIHA
2. OmpeneneHue peakiuu CPellbl YHUBEPCATHHBIM HHIUKATOPOM.
3. T'mmpomnwms coneii.
IIpakTnyeckne padoThl
1. «IIpuroroBieHue pacTBOPOB C 3aJJaHHOW MOJIIPHON KOHLEHTpaLUen»;
2. «PerieHne SKCIIEPUMEHTAITBHBIX 33124 10 TeMe «MeTallTbI»;
3. «PermeHne dKCIIEPUMEHTANTBHBIX 33124 10 TeMe «HeMeTamtbimy.
IIpoexTHpOBaHME COIEPKAHMS:
KommuectBo yacos
Ne 11/m Pazgensl, TeMbl ABTOpCKas
Paboyast mporpamma
porpaMma
10 xaace
1 Teopuss XUMUYECKOTO CTPOCHHSI OpPraHUYECKUX| 4 4
) coequHeHui. [Ipupoaa XuMU4eCcKux cBsI3ei
2. Y TJI€BOIOPO/IBI 9 10
3 Kucnopoaconepxaiiue OpraHUYecKue 11 11
) COECIUHEHUS
4.  |AzoTcozepikalye OpraHn4eckie CoeqMHEHUS
5. |[Xumus noaumepoB
Htoro B 10 knacce: 35 35
11 kaace
1. [[ToBTOpenue kypca xumuu 10 kmacca 1 1
2. [Teopernueckre OCHOBBI XUMUHU 18 18
3. |Heoprannyeckas Xumus 11 11
Htoro B 11 knacce: 33 33




