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IHosicHUTeIbHAA 3aIUCKA

Pabouas nmporpamma mo xumuu g yyamumxcs 10-11 kiaccoB o0mieoOpa3oBaTenbHbBIX
yupexaeHuil pa3paboraHa Ha ocHOBe DenepalibHOrO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHIapTa OCHOBHOTO o0miero obpa3oBanus (DenepanbHblii 3akoH "OO oOpa3oBaHWHM B
Poccutiickoit ®eneparun" N 273-D3 ot 29 nexadps 2012 roga ¢ mzmenenusimu 2018 rona),
IIPUMEPHOI MPOrpaMMBbl CpEHETo 001Iero 0opa3zoBaHus M0 XUMHUHU (TIPoToKoJ oT 28 utoHs 2016
r. Ne 2/16-3), paboueii mporpaMMbl Kypca XUMUH, pa3paboTaHHON K yuyeOHWKam aBTOpoB [. E.
Pymsutuca nu @. I'. ®enpamana qisg 10—11 kimaccoB o0mieo0pa3oBaTeIbHBIX OpPraHU3AIMM.
AdanacseBa M. H. M.: TIpocsemienue, 2017r.

IIporpamma paccuurana Ha 69 4 (1 4 B Hee110).
W3ydyenne XuMHM Ha YpOBHE CpelHero ooOmero oOpa3oBaHHMs HANpaBICHO Ha
JOCTHKEHHE CIEAYIOUINX LeJIeii:

. OCBOCHME 3HAHUM O XUMUYECKON COCTABIISIOIIEH €CTECTBEHHO - HAyYHOU KapTUHBI MUPA,
BOKHEHIINX XUMUYECKUX MTOHATHUSX, 3aKOHAX U TCOPUSIX;
. OBJIA/ICHUE YMEHHUSIMH NPUMEHSThH NOJYYCHHbIC 3HAHUS JJIs1 O0BSICHEHUS! Pa3HOOOPA3HbIX

XMMHUYECKHUX SIBJICHUHM M CBOMCTB BCIICCTB, OLUCHKU POJIM XUMHU B PA3BUTHUU COBPCMCHHBLIX
TEXHOJIOTUH U MOJYYEHUH HOBBIX MaT€pUAJIOB;

. pa3BUTHE MO3HABATEIBHBIX MHTEPECOB M MHTEIICKTYAIBHBIX CIIOCOOHOCTEH B Iporecce
CaMOCTOSITENIFHOTO MPUOOpPETEHUs] XWMUYECKUX 3HAHUM C HCIOJIb30BAHUEM Pa3IMYHbIX
HUCTOYHHUKOB HH(bOpMaHHH, B TOM YHUCJIC KOMIIBIOTCPHBIX

. BOCMHUTAHUE YOEKIAEHHOCTH B IO3UTUBHOM pOJIM XUMHH B >KM3HH COBPEMEHHOTO
OGH.IGCTBa, H€O6XOI[I/IMOCTI/I XAMHUYCCKU TI'PaAMOTHOTO OTHOLIICHHA K CBOCMY 3J0POBBIO U
OKpY>Kalolleu cpene;

® MPUMCHCHHUC MOJITYYCHHBIX 3HAHUU U yMeHI/Iﬁ JJIA 6630HaCHOFO HCIIOJB30BaHUA BCIICCTB
U MaTepHalioB B OBITY, CEJIbCKOM XO3SIIICTBE M Ha MPOU3BOJICTBE, PELICHUS MPAKTUYECKUX 3a7au
B HOBCGI[HCBHOﬁ JKU3HHU, NPCAYHPCIKIACHUA HBJ’ICHHﬁ, HaHOCAIIUX BpCO 3JO0POBbIO YCIIOBCKA U
OKpY>Kalollen cpene.

OBIIASI XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA

Cpennee obmee oOpa3oBaHME — 3aKIIOYHTENbHAs CTYNEHb OOIIero 0oOpa3oBaHMUA.
Copneprkanue cpeiHero o01mmero o0pa3oBaHus HAIIPABJICHO Ha PELICHUE CICAYIOIINX 3a/1a4:

* 3aBepuieHHe 00I1e00pa3oBaTeNbHON MOArOTOBKM B COOTBETCTBHM C 3akoHOM «O0
oOpazoBannu B POy;

* peanm3alys MpeanpoecCHOHaIbHOrO 00Iero o0pa3oBaHMs, MO3BOJIAIONIETO 00ECHEUYNTh
MPEEMCTBEHHOCTH 00111eT0 U MPOoheCCHOHATHHOTO 00pa30BaHUs.

Baxmweiimeil 3amaueld oOyueHUs Ha 3Tare IMOJyYEHHUs CpeAHero olmiero odpa3oBaHuUs
SBJISIETCS] OATOTOBKA O0YYaIOMNXCA K OCO3HAHHOMY BBIOODPY JaJIbHEHINET0 )KU3HEHHOTO IYTH.
OOyuaromnyecss JODKHBI CAMOCTOSATENBHO HCIIONB30BaTh NPUOOPETEHHBIM B IIKOJIE OIBIT
IEATENPHOCTH B PeasbHOM JKM3HH, 32 paMKaMH Y4eOHOTro mporecca. [ 1aBHbIC HETU CpeIHero
o011ero o0pa3oBaHuUs COCTOST:

* B ()OPMHUPOBAHHMHU IIEJIOCTHOTO MPEACTABICHUS O MHpPE, OCHOBAHHOIO Ha MPUOOPETEHHBIX
3HAHUAX, YMEHHSX U CII0c00ax NesITeIbHOCTH;

* B IPHOOPETEHNH OITBITA ITO3HAHMS, CAMOITIO3HAHUS, PA3HOOOPAa3HOH NeITEIbHOCTH;

* B IOJITOTOBKE K OCO3HAaHHOMY BbIOOpY 00pa30BaTeNbHOM U IPpOoecCHOHATBHON TPACKTOPHUH.
Oco0OeHHOCTBIO 00y4YeHNSI XMMUHM B CPEIHEH IIKOJIE SBISETCS OMOpa Ha 3HAHMSA, MOJTY4YCHHBIC
IIPU U3yYEHUH XUMUU B 8—9 Kilaccax, X pacuIMpeHue, yriyOiIeHne U CuCTeMaTH3alusl.

B wm3yuennm kypca XuMuu OonbInas pojib OTBOAMTCS XUMHYECKOMY O3KCIIEPUMEHTY,
KOTOpBI  TPEACTaBICH  MPaKTHUYECKUMH  paboTamu, Ja0OpaTOPHBIMH  ONBITAMH |
JIEMOHCTPAlMOHHBIMU  dKCHeprUMeHTaMH. OdYeHb BaXHBIM SBIISCTCS COOJIOAECHHE MPABHI
TEXHUKU 0€30MaCHOCTH NPU padOTE B XUMHUYECKON J1abopaTopuu.



B kauecTBe yenHocmHbIX OpueHMupo8 XMMIUUECKOr0 00pa3oBaHus BBICTYNAlOT OOBEKTHI,
U3y4aeMble B Kypce XHMHH, K KOTOPhIM Yy oOydaromuxcsi (opMmupyercs [IEHHOCTHOE
OTHOIIICHHUE.

OCHOBY no3HasamenbHbIX YeHHoCmell COCTABISIOT HAyYHbIC 3HAHUS W HAYYHBIC METOIbI
MO3HAHUS.

Pa3BuTHe mO3HABAaTENbHBIX IICHHOCTHBIX OPHUEHTAIIMHM COJEPKaHUS Kypca XHMHH
MO3BOJIsIET C(HOPMHUPOBATH:

* YBRXXHUTEIHLHOE OTHOIIIEHUE K CO3UIATEIILHOM, TBOPUECKOH IEATEIHHOCTH;

* IOHUMAaHNE HEOOXOIMMOCTH 3/I0POBOT0 00pa3a KU3HU;

* MOTPEOHOCTh B O€3YCIIOBHOM BBHITIOJHEHUH IMPaBWJI OE30MMACHOTO HCIIOIBb30BAHMS BEIIECTB B
MOBCETHEBHON KU3HU;

* CO3HATENBHBIN BBIOOp OyAyIIel mpodecCHOHANBHON AeSITeTbHOCTH.

Kypc xumum o6nagaer BO3MOXHOCTSIMH i  (POPMHUPOBAHUS KOMMYHUKAMUBHBIX
yewHocmell, OCHOBY KOTOPBIX COCTABJISIFOT TMpoIecc OOMIEHUST ¥ TpamMoOTHAas peub,
CIOCOOCTBYIOIITHE:

* IPaBUJIBHOMY HCITOJIb30BAHUIO XUMUYECKOW TEPMUHOJIOTHH;

* Pa3BUTHIO MOTPEOHOCTH BECTHU IHAJIOT, BBICIYUIMBATH MHEHHME OINIOHEHTAa, y4acTBOBAaTh B
TVCKYCCUU;

* Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BbIpakaThb M apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOYKY
3peHusl.

Onucanue Mecra yuyeOHoro mpeamera B y4eOHom miaHe MBOY «Couaneunas COILID» mo
yueOHOMY npeaMeTy «XuMHs».

Pabouas nporpamma k yueOHukam aBTopoB I'. E. Pymsutuca u @. I'. ®enpamana s 10—
11 xmaccoB oOmieoOpa3oBaTeNbHBIX OpraHU3alMil pa3paboTaHa B COOTBETCTBUU C ba3ncHBIM
y4eOHBIM TUTAHOM JJISi CTYNEHU cpenHero oOmiero oOpazoBaHus. Xumusa uzydaercs ¢ 10 mo 11
kiaccel. O0mIee urciio yueOHbIX 9acoB 3a 2 roga oOydenus — 69, uz aux 35 (1 1 B Hegenio) B 10
kiacce, 34 (1 4 B Henento) B 11 kiacce.

OcHoBHBIMU TIpOOJEMaMH XUMHHU SIBISIFOTCS M3YYEHHE COCTaBa U CTPOCHHUS BEIIECTB,
3aBHCUMOCTH MX CBOICTB OT CTPOCHHS, KOHCTPYHPOBAHUE BEIIECTB C 3aJaHHBIMU CBOWCTBaMH,
UCCIIeIOBaHNe 3aKOHOMEPHOCTENH XMMUUECKHX MPEBPALICHUI 1 MyTell yrpaBieHHs] UMH B LEIX
MOJIy4EHUs BEIIECTB, MATEPHATIOB, SHEPTUU

Kypc 10 kmacca 3HAaKOMUT OOYYalOIIUXCS CO CTPOCHHEM, XMMHUYECKHUMH CBOMCTBAaMHU,
0COOEHHOCTSIMH CITOCOOOB MOTy4eHUs U 007aCTAMU IPUMEHEHUS! OPraHMUECKUX COSAMHEHUH.

3aBepmmrtenbHbIi otan (11 kiacc) HampaieH Ha 0000IIeHNE, PACIIUPEHNE UMEIOIITUXCS
3HAHUU IIKOJILHUKOB I10 YETHIPEM BBINICHA3BAHHBIM OJIOKaM M H3y4eHUE MATOro 010ka XUMHUS U
KHU3Hb, IPU3BAHHOTO JaTh BHITYCKHUKAMU IPUKJIAHbIC 3HAHUS U YMEHUS.

ILnanupyeMble pe3vJbTaThl H3VUEHUs YIEOHOro nmpeaMera « XuMHUSI»:
B pesynbrare wusydeHuss yd4eOHOTO mpeaMeTa «XUMHS» HA YPOBHE CPEIHEro OOIIero
o0pazoBaHMUS:
BbInycKHUK HAYYHTCS:
® pacKpblBaTh Ha MpHUMEpax pojib XUMHHM B (POPMUPOBAHMH COBPEMEHHOM Hay4HOM
KapTUHBI MUPa U B IPAKTHYECKOM EITEILHOCTH YEJIOBEKA;
® IEMOHCTPHUPOBATh Ha TPHUMEpPax B3aUMOCBA3b MEXIYy XUMHECH U  JIpPYrUMHU
CCTCCTBCHHBIMHU HayKaMI/I;
® pacKphIBaTh HAa MPUMEPaX MOJIOKEHUS TEOPUU XUMUYIECKOro cTpoeHus A.M. Bytiepona;
e noHuMaTh ¢uzndeckuii cmbicn [lepuoamueckoro 3akona /.M. MenaeneeBa m Ha ero
OCHOBC O6’b$ICH5ITB 3aBUCUMOCTH CBOI>'ICTB XUMHUYCCKUX DJICMCHTOB U O6paBOBaHHBIX nMm
BEIIIECTB OT JIEKTPOHHOT'O CTPOCHHMS aTOMOB;
e OOBSACHATh MPUYUHBI MHOTOOOpPA3Ws BEIIECTB Ha OCHOBE OOIIUX MPEICTAaBICHUH 00 MX
COCTaBE U CTPOCHUHU;




MPUMEHSTh MPaBUIa CUCTEMATHYECKOH MEXIYHAPOJHONH HOMEHKIATYpPhl KaK CPEICTBa
pa3nuYeHus U UACHTU(UKAIIMY BEUIECTB 110 MX COCTABY M CTPOCHUIO;

COCTaBJISTh MOJICKYJSIPHBIE U CTPYKTYpHBIE (OPMYIIBI OpPraHMYECKHUX BEHIECTB Kak
HOCHTENeH MH(pOpPMAIMK O CTPOCHHWH BEIICCTBA, €ro CBOMCTBAX W MPUHAIICKHOCTH K
OTIpeIeICHHOMY KJIacCy COSIUHEHHUIA,

XapaKTepU30BaTh OPraHUYECKHE BEIECTBA IO COCTaBY, CTPOSHUIO U CBOWCTBaM,
YCTaHABIIMBATh MPUYMHHO-CIICJACTBCHHBIC CBSA3M MEXKIY JIAaHHBIMH XapaKTePUCTHKAMU
BEIIIECTBA,

MPUBOJUTh MPUMEPHl XUMHYECKHX DPEAKIIMiA, PACKPHIBAIOIINX XapaKTepHbIE CBONCTBA
TUTIMYHBIX ~ TPEJCTAaBUTENICH  KIACCOB OPraHMYECKUX BEHIECTB C  ICIBI0  HX
UICHTH(PUKAIUN 1 00bSICHEHUS 00JaCTH TPUMEHEHHUS,

MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX PEaKIUii Ha OCHOBE 3HAHWN O
THTIaX XUMUYECKOU CBS3HM B MOJICKYJIaX PEarcHTOB M UX PEAKIIMOHHOW CITIOCOOHOCTH;
WCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUH M XMMHYECKHUX CBOHCTBAX BEIICCTB JIJIS
0€30MMacHOTO MPUMEHEHUS B IPAKTHUECKOHN NeATeThbHOCTH;

MPUBOJIUTH MPUMEPHI MPAKTUIECKOTO MCIOJIB30BaHUS POAYKTOB MepepaboTku HepTH U
MPUPOJTHOTO Ta3a, BRICOKOMOJEKYISIPHBIX COSAMHEHHH (TIOTUATHIICHA, CHHTETHYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIMTH OTBITHI MO PACIIO3HABAHHIO OPTaHUYECKHX BEIICCTB: IIMIICPUHA, YKCYCHOM
KHCIIOTHI, HETPEACNbHBIX XHPOB, TIIOKO3BI, KpaxMana, OCIKOB — B COCTaBE MUIICBBIX
MPOJYKTOB U KOCMETHUECKHUX CPE/ICTR;

BJIQJICTh TPAaBHJIAMHU WU TpUEeMaMHU 0e30MacHOW pabOThl ¢ XUMHUYECCKHMMH BEIICCTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;

yCTaHABIMBATh 3aBUCUMOCThH CKOPOCTH XUMHUYECKOU PEAKIIUN M CMEIEHUSI XUMHUYECKOTO
paBHOBECHsI OT PA3IMYHBIX (PAKTOPOB C IEIBIO ONPEACICHHUS ONTHMAJIBHBIX YCIOBUI
MPOTEKAHUS XUMHYECKUX TPOIIECCOB;

MPUBOIUTH IPUMEPHI THIPOIH3a COJICH B MOBCEAHEBHON KU3HU YEJIOBEKA;

MPUBOJUTh TPHUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM B  TPHUPOJIE,
MTPOU3BOJICTBEHHBIX MPOIIECCAX M KU3HEICATCIIBHOCTH OPraHU3MOB;

MPUBOJIUTL TMPUMEPbl XHUMHUYCCKHUX PEAKIUH, PACKPHIBAIONIMX OOIIMEe XHMHUYCCKUE
CBOMCTBA MPOCTHIX BEIICCTB — METAJJIOB U HEMETAILJIOB;

MPOBOJMTHh pPacyeThl Ha HAXOXJICHHWE MOJICKYJISPHOH (OPMYIIBI YIJIEBOJIOPOAA 10
MPOJAYKTaM CrOpaHus W IO €ro OTHOCUTEIHHOW TUIOTHOCTH M MAacCOBBIM JIOJSIM
9JIEMEHTOB, BXOSIIHX B €I0 COCTAB;

BJIQJICTh TPaBWJIAMU O€30MAaCHOTO OOpaIlIeHUsI C C€IKHMH, TOPIOYMMH M TOKCUYHBIMHU
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH;

OCYIIECTBIATh TMOUCK XUMHUYECKOW WH(GOpPMAIMU IO HA3BaHUSAM, HIACHTH(HUKATOpaM,
CTPYKTYPHBIM (DOpPMYJIaM BEIIECTB;

KPUTUYECKH  OICHMBAaTh WM  HMHTEPIPETUPOBATH  XUMHUYECKYIO  WH(POPMAITHIO,
COJIEp KaIIylocs B COOOIIEHUSIX CPeICcTB MaccoBoil nHpopmanuu, pecypcax MaTepHera,
HAyYHO-TIOMYJISIPHBIX CTAThIX C TOYKW 3PEHUS €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B
[EJISIX BBISBJICHHSI OIMIMOOYHBIX CYXKICHHUH U (DOPMUPOBAHKS COOCTBEHHOMN TO3UIINH;
MPEJICTABIATh MYTH PEIICHUSI TI00aTbHBIX MPOOIEM, CTOSIIMX MEpell YeTOBEUYESCTBOM:
IKOJIOTHYECKUX, SHEPTETUUYCCKHX, CBIPhEBBIX, H POJIb XUMHUHU B PEIICHUH 3TUX MPOOJIEM.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCS:

WJUTFOCTPUPOBATh HAa MPUMEPAX CTAHOBJIEHUE WU 3BOJIOLMI0 OPraHUYECKOW XMMHHM Kak
HayKH Ha pa3jIMYHbIX HCTOPUUYECKHUX dTalax €€ pa3BUTHS,

UCIOJIb30BAaTh METOJbl HAYYHOTO TO3HAHUS TpPHU BBINOJHEHUM INPOEKTOB U Y4eOHO-
UCCIICIOBATENbCKUX  33/ad 10 H3YYEHHUIO CBOMCTB, CHNOCOOOB TMONYyYCHHS H
pacrno3HaBaHUsl OPraHUYECKUX BEUIECTB;



e OOBSCHATH MPHUPOAY H CIOCOOBI 00pa3OBaHUs XHUMHYECKOH CBSI3M: KOBaJCHTHOU
(moNsApHOM, HENOoJISIPHOM), MOHHOW, METAJUIMYECKON, BOJAOPOJAHOW — C IENbIO
oTpeieNieHUs] XUMUYECKOM aKTUBHOCTH BEIIIECTB;

® YCTAHABIIMBATh T'€HETUYECKYIO CBS3b MEXKJY KjIaccaMHd OpPraHMYECKHUX BEIIECTB JIs
000CHOBaHUS MPUHIUIHAILHON BO3MOXKHOCTH TIOTYyYEHUS OPTaHMYECKHX COCIUHEHUN
3aJJaHHOTO COCTaBa U CTPOEHUS;

® YCTAHABIIMBATh B3aMMOCBS3H MEXAY (pakTamu U TeopHei, IpUYUHON U CIEeICTBUEM MU
aHalM3e MPOOJIIEMHBIX CUTyallud U OOOCHOBAaHUM MPHUHUMAEMBIX PEIICHWA Ha OCHOBE
XUMHUYECKHUX 3HAHUM.

Coaep:xaHnue y4eOHOI0 npeamMera

10kaacc (354; 14. B HEAeno0)

Teopusi XMMHYECKOr0 CTPOEHHSI OpraHuvyeckux coeauHenuid. Ilpupona xummueckmx
cBs3eil.

Oprannueckue BemecTBa. [losBieHrne M pa3BUTHE OPraHUYECKOM XMUMHUHU KaK HayKH.
XUMHYECKOE CTPOCHUE KaK TMOpSAJOK COEIMHEHHS aTOMOB B MOJEKYJIE€ COIVIACHO UX
BAJIGHTHOCTU. (OCHOBHBIE TMOJIOKEHHUSI TEOPUM XMMHYECKOTO CTPOEHHS OPraHMYECKHUX
coequHeHnil A.M. BytnepoBa. YTiepoJHBI CKeJleT OpraHUYecKol Mousekyibl. KpaTHocTh
XUMHUYECKOM CBSI3U. 3aBUCHUMOCTh CBOWMCTB BEIIECTB OT XUMHUYECKOI'O CTPOEHHUS MOJEKYII.
N3omepust u uszomepsl. [lonstue o ¢QyHkiuonansHo rpynme. [IpuHIMIBI KiIaccupUKAITIHN
OpraHu4ecKux coeauHeHni. CHucremarnyeckas MeEXJyHapOoJHas HOMEHKJIATypa W INPUHIIMIIBI
o0Opa3oBaHMs HA3BaHUN OPraHUYECKUX COSAMHEHUU. MEeCTO U 3HAYeHHUE OPraHUYeCKOW XUMUU B
CUCTEME ECTECTBEHHBIX HayK.

YrieBoaopoasl.

[Ipenenbubie yrieBogopoas! (ankanel). CTpoeHHE MOJICKYJIbI MeTaHa. [ OMOIOTrHYecKuii
psan ankaHoB. ['omonoru. MexayHapoaHas HOMEHKIIATypa OpraHM4ecKux BemecTs. M3omepus
YIJIEPOJIHOTO CKeJleTa. 3aKOHOMEPHOCTH W3MEHEHUs (PU3MUYECKUX CBOMCTB. XHWMHUYECKHE
CBOWCTBa (Ha WpUMepe MeTaHa W JTaHa). peakUud 3aMelleHus (raJoreHUpPOBaHUE),
JNETUIPUPOBAHUS KaK CIOCOOBI MOJYyYEHUS! BaXKHEUIIUX COEIMHEHUN B OPraHMYECKOM CHHTE3€.
l'openne MeTaHa Kak OJWH W3 OCHOBHBIX HCTOYHMKOB TEIJIa B TPOMBIIUICHHOCTH U OBITY,
n3oMmepuzanuu ankaHoB. llemubie peakmuu. CBOOOMHBIE paaUKaibl. [ alOTeHONPOW3BOIHBIC
ankaHoB. HaxoxaeHnue B mpupo/ie U NpUMEHEHUE aJIKaHOB.

Kparnsie cBa3u. HenpenenbHbie yriaeBoiopoabl. AjkeHbl. CTpO€HHE MOJIEKYIIbI 3THIICHA.
sp—I'ubpuauzanusa. 'omonorndyeckuid psin ankeHoB. Homenkiarypa. M3omepus yriepoaHoro
CKeJIeTa W TIOJIOKEHUS KPAaTHOW CBS3M B MoOJeKysne. XUMHUYECKHE CBOWCTBa (HAa MpUMEpe
ATUJIEHA): pEeaKIUU MpUCOEAUHEHUs (TaJoreHUpOBaHUE, TUJIPUPOBAHHME, THUApPATALINS,
TUIPOTANIOTeHUPOBaHUE) KaK  Croco0  MOMy4deHHs  (YHKIIMOHAJIbHBIX  MPOU3BOIHBIX
yIJIeBOAOpPOAOB, ropeHusd. llpaBuiio MapkoBHMKOBA. BBICOKOMOJEKYISPHBIE COEAUHEHMUS.
KavecTBeHHBIE peakunu Ha JABOMHYIO CBS3b. llonmmmepusanus STUIIEHA KakK OCHOBHOE
HaIpaBJIEHUE €T0 UCMOJIb30BaHUs. [10MMATHIIEH KaK KPYMHOTOHHAXKHBIN MPOAYKT XUMUYECKOTO
npou3BoAcTBa. [Ipumenenne stunena.

Ankanuensl u Kayuykd. [loHsTHe 00 anmkagueHax Kak YIJeBOAOPOJaX C ABYMS
NBOMHBIMU CBsi3siMU. [lomumepusanust nuBuHmiaa (OyTraaweHa-1,3) kak cmoco0 MmoaydeHus
CUHTETHUYECKOTO Kayuyka. M3ompen (2-metunOyranueHn-1,3). HarypanbHbIif ¥ CHHTETHUECKUN
Kayuyyku. Bynkanuzamus kayuyka. Pesuna. [Ipumenenne kaydyyka u pe3usbl. ConpskEHHBIE
NBOWHBIE CBA3U. [lojlyueHMe M XMMUYECKUE CBOMCTBA AJIKAJMECHOB. Peakunu npucoeauHEHUs
(raoreHupOBaHUA) U TTOJIMMEPU3AIUN ATKATUEHOB.

Anxunbl. AneruneH (9TMH) M ero romonord. CTpOoeHHE MOJIEKYJbl alleTUIICHA.
I'omonornueckuit psia ankuHoB. Homenkiarypa. M3oMepust yriiepogHOTO CKeJieTa U MOJIOKEHUS
KpaTHOH CBsi3W B MoJieKysie. MexkinaccoBas u3oMmepHs. sp-I ubpuamsanus. XuUMHUYECKHUE
CBOIiCTBa (Ha TIpUMeEpe aleTWICHA): pEeakIuH MNPUCOCIUHEHHsS (TaJlOTeHHpPOBaHUE,
THAPUPOBAHUE, TUIpATAIUs, TUIPOTAIOTEHUPOBAHUE) KaK CIOCO0 TOIYy4YeHHUS TOTUMEPOB U




JOPYTUX IIOJE3HBIX MPOAYKTOB. ['OpeHHE aleTHiIeHa KaK HCTOYHHUK BBICOKOTEMIIEPATYPHOIO
IUIAMEHH JUIsl CBApKU U pe3KU MeTaiioB. [IpuMeHeHne aneTuiieHa.

ITousaTue o MUKIOATIKaHAX.

ApeHbl (apoMaTHYeCKUE YIIIEBOJIOPOJbI). BEeH301 Kak NpencTaBUTENb apOMATHUYECKUX
yrieBo1oposoB. CTpoeHHE MOJIEKYbl OeH3051a. XMUMHYECKHUE CBOWCTBA: PEAKIIUU 3aMEIICHHS
(rajloreHMpOBaHME) KaK CIOCOO TMONyYeHUS XMMUYECKUX CpPEACTB 3allUThl PACTEHHIA,
MpUcOeIMHEHHS (THAPUPOBAHUE) KaK JIOKA3aTEIhCTBO HEMPEICIHHOTO XapakTepa OeH30Ia.
Peaknust ropenus. Tomyon. M3omepus 3amectuteneil. Ilpumenenune Oenzona. Ilecturuabl.
['eneTnyeckas CBSI3b apEHOB C IPYTUMHU YIJIEBOJIOPOJAMHU.

[TpupoaHbie UCTOUHUKHU yriieBoaopoaoB. Ilpupoansiii raz. Hedts. [lonyTHble HEdTIHbBIE
ra3bl. Kamennsrii yroinb. [lepepabotka nedru. [leperonka Hedtu. Pextuduxanmonnas KojloHHa.
bensun. Jlurpoun. Kepocun. Kpexkunr nedtenpomykroB. TepMuueckuil M KaTaTUTHUYECKHMA
KpekuHru. [Iuposnus.

Kuciopoacoaep:kammue oprannyecKue CoeAUHEHHS.

Kucnoponcoaepxamue opranuueckue coennHeHus. OQHOATOMHBIE MPEAEIbHbBIE CIIUPTHI.
Krnaccudukanus, HoMeHKIIaTypa, U30MepHUsl CIUPTOB. MeTaHOI U ATaHOJ] KakK MpeACTaBUTENN
MPEACIIBHBIX OJHOATOMHBIX CIUPTOB. [IepBUUYHBIN, BTOPUYHBIM U TPETUYHBIM aTOMBI YIVIEPOAA.
Bonopoanas cBs3p. XuMuueckue CBOMCTBA (Ha MpUMepe METaHOJa M 3TaHOJIa): B3aUMO/ICHCTBHE
C HaTpueM KakK CI0ocO0  YCTaHOBIEHHMS  HAJM4YUs TUIAPOKCOTPYIIBI, peakmus ¢
raJlor€HOBOJIOPO/IaMU  KaK CIOCO0 TMOJIyd4eHHUs pacTBOpUTENeH, AeruapaTanus Kak crnocol
NONydyeHHs OHTuieHa. Peakius TopeHUs: cnupThl Kak TommBo. CrnupToBOEe Opo’KEHHE.
®epmentsl. Bomopoanwie cBszu. IlpuMeHenue MertaHosnma W 3TaHojda. DPU3MOIOTHYECKOE
JEMCTBHE METAHOJIAa ¥ 3TAHOJIa HA OPTaHU3M YEJIOBEKa. AJIKOT0JIN3M.

MHoroaroMHble CIUPTHI. DTUIECHTIUKOIb U TIIUUEPUH KaK MPEACTaBUTEIN MPEIEIbHbIX
MHOI0aTOMHBIX cIUPTOB. KauecTBeHHas! peakusi Ha MHOTOaTOMHBIE CIIUPTHI U €€ IPUMEHEHNE
JUIsl PACTIO3HABAHUs TJIMIEPUHA B COCTaBE KOCMETUYECKUX cpeAcTB. IIpakTrueckoe npuMeHeHue
STWIECHIIMKOJIS U NIMLIEPUHA.

®enon. Apomarnueckue crnupthl. CTpoeHue MoJieKynbl (eHona. BzammHoe BiusHHE
aTOMOB B MoJIeKyJie peHona. XMMUYECKHE CBOMCTBA: B3aUMO/JICHCTBHE C HATPUEM, THAPOKCHIOM
Hatpusi, Opomom. KauecTBeHHas peakius Ha (EHOII.

[Tpumenenue peHona.

KapOGonunsabie coequnenus. KapOonwmnbpHas rpynma. AnbaeruaHas rpynmna. AJbJIeTuIbl.
Keronsl. M3omepuss u Homenkinatypa. l[lomydeHne M XuUMHYECKHE CBOWCTBA allbJETHJIOB.
Peakuuu okucieHHs W NMPUCOECTUHEHHs anblaeruaoB. MeraHanb (dopmanbAerua) U dTaHab
(ameranpaerua) Kak IOPEACTaBUTENN IPENeibHBIX albJernoB. KauecTBeHHblE peakuUuu Ha
KapOOHWIBHYIO TpyMITy (peakius «CcepeOpsHOTO 3epKajiay», B3aUMOJCHCTBHE C THIPOKCHUIOM
menu (II)) u ux mpumeHenue At 0OHApY)KEHUS MPEAETbHBIX AJIBJCTHAOB B MPOMBIIIICHHBIX
CTOYHBIX BoJIaX. TOKCHYHOCTH anpAerunoB. [Ipumenenue hopmanbaeruaa u aleTalibIerusa.

KapbonoBeie kucnorsl. KapOokcunbHas rtpynna (kapOokcorpymma). H3zomepus u
HOMEHKJIaTypa KapOOHOBBIX KHUCIOT. OJHOOCHOBHBIE WpEJENbHbIE KapOOHOBBIE KHUCIOTHI.
[TonyyeHne OJHOOCHOBHBIX IMPECIBHBIX KapOOHOBBIX KHCIOT YKCyCHash KHCIIOTa Kak
MIPE/ICTaBUTENb MPeNeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBa (Ha
IIpUMEpPE YKCYCHOM KUCJOTHI): peakluu ¢ MeTajljlaMH, OCHOBHBIMU OKCHAAMH, OCHOBAHUSAMHU U
COJIMM KaK TIOATBEPXKICHUE CXOJCTBA C HEOPraHMYECKUMH KucioTamMu. Peaknus
STepUPHUKAIMU KaK CHOCO0 MOMy4YeHHs CIOXKHBIX 3(upoB. [IpruMeHeHHe YKCYCHOW KHCIIOTBHI.
MypaBbuHas kucnota. Anieratsl. [IpeacraBieHue o BbICIIUX KapOOHOBBIX KHCIIOTaX.

Crnoxuble 3¢upsl 1 xupsl. Homenknarypa. [lonyuenue, XuMuyeckue CBOMCTBA CIOXKHBIX
s¢upoB. Peakmus ostepuduxanuu.  CrnoxxkHble >QUpPbl KaK MPOIYKTHl B3aUMOJIECHCTBUS
KapOOHOBBIX KUCIJIOT CO ciupTaMu. [IpuMeHenune cioxHbIX 3(UPOB B MHUILEBON U ap(IOMEpHOi
MPOMBIIITIEHHOCTH. JKHUpBI Kak CIOXHBIE 3(PUPHI TIULEPUHA U BBICIIUX KapOOHOBBIX KHCIIOT.
PactutenbHble M JKMBOTHBIE JKHPBI, MX COCTaB. Pacno3HaBaHuE pPACTUTENBHBIX JKUPOB Ha



OCHOBAaHMHM HX HENpEeNeNbHOro xapakrepa. [IpumeHeHue xupoB. ['maponu3 wnm omblIECHUE
KHPOB KaK CIIOCOO MPOMBIIIJICHHOTO TIOTYYEHUS COJIeH BBICIINX KapOOHOBBIX KHCIIOT.

MpbuT4 KaK coJIM BBICIIUX KapOOHOBBIX KHCIOT. Moromue cBoicTBa Mbta. CHHTETHYECKHE
MOIOIIME CPENCTBA.
BbicokomosiekyIsipHbIe coeIMHeHNs] (IPUPOTHOTO U HCKYCCTBEHHOI0 IIPOMCXOXKIEHMS).

VYraeoasl. Knaccudukanus yrneBonoB. Monocaxapuabsl. Onurocaxapuzsl. Jlucaxapuabl.
Haxoxnenune yrieBomoB B mpupone. [roko3a Kak anbAeruaoCcnupT. bpokeHue TIIIOKO3bI.
@pykroza. Caxaposa. I'maponus caxapos3bl. Kpaxman u memnoiio3a Kak OHMOJIIOTHYECKHE
noJimMepbl. XUMHUYECKHE CBOWCTBA Kpaxmaia U L0036l (THAPOIIN3, KaYeCTBEHHAs peaKius
c HoOoM Ha KpaxMmall U ee NMPUMEHEHHUE I OOHapy)KeHHUsl Kpaxmaja B MPOJAYKTaX MUTAHUSA).
[Ipumenenue u Ouojoruueckas poib yriaeBojaoB. [loHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
IpHUMepe alleTaTHOrO BOJIOKHA. AneTninesutoio3a Kinaccupukanus BOJIOKOH.

Unentudukanuss opraHudeckux coequHeHHi. ['eHeTnyeckas CBsI3b MeEXIy KiaccaMu
OpPraHUYECKUX COCIMHEHUN. THUIIBI XMMUYECKUX PEaKIUi B OPraHU4eCKON XUMUH.

A3oTconepkale OpraHuYecKue CoeAMHEHUs. AMHHOKUCIOTHI W Oenku. CocTtaB u
HOMEHKIaTypa. AMuHbl. AMuHorpynna. AHuiuH. [lonydeHne M XUMHUYECKHE CBOWCTBA
aHWINHA. AMUHOKHUCIOTHl Kak aM(pOTepHble OpraHudyeckue coequHeHus. I3omepus u
HOMeHKiarypa. bunossapueii uoH. llentuanas cBA3p. buonormuyeckoe 3HadeHHE O-
aMuHOKHMCIIOT. OO0nacTh MPUMEHEHHs] aMHHOKHMCIOT. XHUMHUYECKHE CBOMCTBA aMHMHOKHCIIOT.
[Mentuapl. [Momunentunasl. 'munua. benku kak npupoansie 6uononumepsl. CocTaB U CTpOeHHE
O0enkoB. XMMUYECKHE CBOMCTBA OENKOB: THApPOJIM3, AcHaTyparusa. OOHapykeHue OelIKOB NMpHU
MIOMOIIIM KauyeCTBEHHBIX (IIBETHBIX) peakuuil. IlpeBpaimieHust OeIKOB NHUIIM B OpraHU3Me.
buonornueckue GpyHKIMNU OEITKOB.

A3oTrconepikale rerepounknnueckue coenuHenud. I[Iupuaun. Iluppon. Iupumuaus.
[Typun. A3zotucteie ocHoBanusi. HyknenHoBwie kucioTel. Hykneotuael. KomruiemeHTapHbIE
a30THCTHIE OCHOBAHMSL.

XuMus W 3700poBbe 4YenoBeka. PapMakoyioruyeckass XUMHUSA. XUMHS TOJIMMEPOB.
[Tonumepsl. Crenenp nonumepusanuu. Monomep. CTpyKTypHOE 3BeHO. TepMoIlIacTUYHBIE
MOJIMMEPHI. CrepeoperyisipHbie MTOJTUMEPHI. [TonusTuieH. [Tonunponuex.
[Tonmurerpadropatuner. TepmopeakTuBHble moauMepsl. DeHonopOpMaTbAETHAHBIE CMOJIBI.
[Imactmaccel. ®enomnactel. AmuHOmIacTel. [leHommactel. [lpupoansiii kayuyk. Pesuna.
D60nuT. CunTeTHYeCcKHe Kayuyku. CunteTnueckue BosiokHa. Karpon. JlaBcan.

JdemoHcTpanmu.

e OOpa3ipl OpraHMYECKHX BELIECTB M MaTepuanoB. Monenu MOJEeKysl OpraHM4ecKHX
BELIECTB

e OTHOIIICHKE aJTKAHOB K KUCJIOTaM, IIeJiouaM, pacTBOPY IMepMaHTaHaTa Kaius U OpOMHOU
BOJIC.

e Mogenu MoJeKya TromojoroB u wu3zomepoB. [lomydyenue anerusneHa KapOUIHBIM
crocobom. B3auMopeiicTBue ameTusieHa ¢ pacTBOPOM IEepMaHTaHaTa KaJusg U OpOMHOMN
Bojoi. I'openue aneruneHa. PasnokeHue kaydyka IOpU HarpeBaHUUM U MCIBITAHUE
MPOAYKTOB  pa3lIoKEeHHs. 3HAKOMCTBO ¢ oOpa3namMu KaydykoB. beH3on  kak
pactBoputenb. ['openune Oenszona. OTHomeHHe OeH307a K OpOMHON BOAE M PAacTBOPY
nepMaHrasara kanus. OKHCIIEHHE TOIyoJ1a

e PactBopeHue B aleTOHE pa3IMYHbIX OpraHndyeckux BemecTB. OOpas3lbl MOIOMUX U

YUCTSIUX CPEICTB.

OO0pas3ipl TracTMace,

JlabGopaTopHble ONBITHI.

N3roroBnenue Moaenen MOJIEKYJT yIJIEBOJAOPOIOB

O3HakomieHHE ¢ 0Opa3iiaMu MPOAYKTOB HepTenepepadoTKu

Oxkucnenue 3ranona okcuaoM meau (I1).

PacTBopeHue rauneprHa B BoJie M peakuus ero ¢ ruapokcugom meau (I1).

XumMuyeckue cBoiicTBa (heHoa

I
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Oxkwucrenne MeTaHas (3TaHas) OKCHIOM cepedpa.

Oxucnenune meranans (3TaHains) rugpokcugom meau (I1)

8. PacTBOpHMMOCTBH JKHpOB, J0KAa3aTEIbCTBO HMX HENPENEIbHOIO XapakTepa, OMBUICHUE
KHUPOB.

9. CpaBHEHHE CBOMCTB MbLIa U CHHTETHYECKUX MOIOIINX CPEICTB

10. CaoiicTBa riII0KO03bI KaK albJIerHA0CIUPTA.

11. B3aumopeiicTBre caxapo3bl C THAPOKCUIOM KaJIbIIHSI.

12. TlpuroroBieHne KpaxMaJbHOTO KJIEHCTEPA U B3aUMOJAEHUCTBUE C HOIOM.

13. Tunpomu3 kpaxmama. O3HakOMJIEHHE C OOpa3llaMH TPUPOJHBIX M HMCKYCCTBEHHBIX
BOJIOKOH.

14. IIBeTHBIE peaKIy HA OCIKU

~

IIpakTuyeckue padoTol

1. KayecTBeHHOE oOIlpeAelieHne yriepoja, BOAOPOJa M XJopa B OPraHUYECKHUX
COCIMHECHUSIX.

2. [lonyuyeHue 3TUICHA U OIBITHI C HUM.

3. [lomydenne u cBoWCcTBa KAPOOHOBBIX KUCIIOT.

4. Penienuie 3KCIepUMEHTANIBHBIX 33/1a4 Ha paclio3HaBaHUE OPTaHUYECKUX KHUCIIOT.

5._Pelienne sKkCepUMEHTANIbHBIX 33/a4 Ha MOJYYeHHE U PACIIO3HABAHUE OPTaHUYECKUX

BEILECTB.

6._Pacnio3HaBaHue MaacTMacc U BOJIOKOH.
11 kaace (344; 14. B HEAEIIO)
Teopernyeckue 0CHOBbI XUMHHU

Ctpoenne BemiectBa. (CoBpeMEHHass MOJZEJIb CTPOEHUS aTroMa. OJEKTPOHHAas
KoHurypaust aroma. OcHosHoe u 6030yicoeHHvle cocmoanus amomos. Kiaccuuxarms
XUMUYECKUX JJIEMEHTOB (S-, p-, d-a;meMeHThl). OCOOEHHOCTH CTPOEHHUS DSHEPreTHYCCKUX
ypoBHe#l atomoB d-anemeHtoB. Ilepwommdeckas cucreMa XUMHUYECKHX »diemeHToB [I.U.
MenaeneeBa. @usznyeckuii cMbica Ilepuogmyeckoro 3akona .M. MenneneeBa. Ilpuuuubl u
3aKOHOMEPHOCTU M3MEHEHHUSI CBOMCTB 3JIEMEHTOB M UX COCAMHEHUH IO MEepPUOJaM U TPYIIIaM.
DJIEKTpOHHAA TPUPOJA XUMHUYECKOH CBS3U. ODJIEKTPOOTPUIATEIBHOCTh. BHUABI XMMHUUYECKOM
CBsI3M (KOBQJICHTHAs, MOHHAs, METa/NIMYECKasi, BOJOPOJHAs) U MEXaHH3MBI €€ 00pa3oBaHUSI.
Kpucmannuueckue u amopguoie eewecmea. Tunvi Kpucmaiiuueckux peuwiemorx (amomuas,
MONEKYNAPHASA, UOHHAA, MEMALIU4ecKds). 3a8UucumMocms Qu3UUecKux C8OUCME Geujecmsa om
muna kpucmaniuyeckou pewemxu. IIpyanHbl MHOro0oOpa3us BEIIECTB.
XuMHYEeCKHUEe peakuuu. ['OMOreHHble M reTeporeHHble peakuuu. CKOpPOCTh peakluu, ee
3aBHCHUMOCTh OT pa3IMYHbIX (AKTOPOB: MPHUPOABI PEArUPYIOUINX BEIIECTB, KOHIEHTpPaLUU
pearupyromux BEIIECTB, TEMIIEPATypbl, IUIOMIAJAM PEAKUMOHHONM MOBEPXHOCTH, HATUYHS
Katanau3aropa. Poib kKaTaan3aTopoB B MPUPOE U MPOMBIIIIIEHHOM Npou3BojicTBe. OOpaTUMOCTh
peaknuii. XMMHUYECKOE PaBHOBECHE M €ro CMEIICHUE MOJ JeHCTBHEM pa3iMyHbIX (PaKTOpPOB
(KOHIIEHTpAaIMsl PeareHTOB WJIM MPOAYKTOB pEaklMH, JaBJICHHE, TeMIlepaTrypa) Uis CO3JaHus
ONTHMAJIbHBIX YCIOBHI MPOTEKAHNUS XUMUYECKUX MPOLECCOB. [ucnepcruvle cucmemul. Ilonamue
0 Kkonnouoax (3onu, cenu). Mcmunuvie pacmeopwsi. Peakuuu B pacTBOpax 3JIE€KTPOJIUTOB. pH
pacTBOpa Kak IOKa3zaTellb KHUCJIOTHOCTH cpenbl. ['miaponu3 conedl. 3Haue€HUE TUAPOIU3a B
Ouojoruueckux OOMEHHBbIX Tmpoueccax. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE pPEAKIUH B
MPUPO/JIE, TPOU3BOJACTBEHHBIX MPOLIECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB.
Heopranuueckasi xummusi
Mertamnel. CriocoObl MONy4YeHHST MeTauioB. Jlerkue u TsOkEmble MeTauibl. JlerkornaBkue u
TyroruiaBkue Metajibl. Meramndyeckue 3memMeHTsl A- u b-rpynmn. Menp. [lunk. Tutan. Xpom.
Kenezo. Hukens. Ilnatuna. Crnasel. Jlerupyromme mo6aBku. Uépubele Metayuibl. lIBeTHbIe
Metaiuibl. YyryH. Ctans. JlerupoBanubie ctaiiv. OKCUIBI U TUAPOKCUIBI MeTaIUTOB. HeMeraibl.
[Tpocteie BemiecTBa — HemeTawbl. Yriepon. Kpemuuit. Azor. @ocdop. Kuciopon. Cepa.



®top. Xmop. Kucnorueie okcuapl. Kucnoponaconepxanime kuciotel. CepHast KucinoTta. A30THast
KucioTta. Bogopoanbie coeIMHEHUST HEMETAILIOB.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA MPOCTHIX BEHIECTB — METAJIJIOB IJIABHBIX U
MOOOYHBIX MOATPYII (MEIh, Kelle30) U HEMETAIJIOB: BOJAOPOJA, KUCIOPOaa, TaJOTEeHOB, CEPHI,
azota, docdopa, yriepoaa, kpemaus. Kopposust METaJsIoOB: BUIBI KOPPO3HH, CIIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3UU. DNeKmpou3 pacmeopos u pacniagos. llpumenenue snekmponusa 6
NPOMBIULTIEHHOCIU.

Xumus 4 KU3Hb

Hayunsie Metoasl mo3HaHusi B xuMuu. Vctounnku xumuueckord mHpopmaruu. [louck
uHbOpMalMK 10 Ha3BaHMIM, HIEHTU(UKAaTOpaMm, CTPYKTYpHBIM (opmynaMm. MojenupoBaHue
XUMHUYECKHUX IPOLIECCOB U SABICHUM, XUMUYECKUU aAHAAU3 U CUHmMeE3 KaK METOJbl HAay4YHOI'O
MO3HAHMUS.

Xumus u 310poBbe. JlekapcTBa, (pepMEHThI, BATAMUHBI, TOPMOHBI, MUHEPATIbHbIE BOBI.
[TpoGyiembl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKAPCTBEHHBIX MpErapaToB. BpeaHble MPHUBBIYKUA U
(dakTophl, pa3pymalwIine 3I0poBbe (KypeHHe, YHNOTpeOJeHHuEe aJIKoroyisi, HapKOMaHUS).
Parmonansnoe nutanue. Iluwesvie 0o6asku. OcHoOBbl NUWEBOU XUMUL.

XuMHs B TTIOBCETHEBHOMW XU3HU. Moromue u auctsimue cpeactsa. Cpedcmea 6opbOvi ¢
ObLIMOBLIMU ~ HACEKOMBIMU:  peneiienmsl, uHcekmuyuosvl. CpelncTBa JIHUYHOW TUTHEHBI U
kocMmeTuku. [IpaBuia GezonacHoi pabOThl ¢ €AKUMH, TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMU,
CpeaCcTBaMU OBITOBON XHMUHU.

XUMHST ¥ CENbCKOE XO35HCTBO. MUHEpallbHbIe W OopraHuyeckue ynaoOpenus. Cpencrsa
3aILUTHI PACTCHUH.

Xumuga © dHepretuka. I[IpuponHble HMCTOYHHMKH YIJIeBOAOpoaoB. [lpuponubiii u
MOMYTHBIM HE(TSHON ra3bl, X COCTaB M ucHoib3oBaHue. CocTaB HedTH U ee mepepaboTka.
Hedrenponykrer. OxranoBoe uwucino OeHzmHa. OXxpaHa OKpYKaoIIeH Ccpeapl Mpu
HedTenepepaboTke H TPAHCHIOPTHUPOBKE HEPTENPOMYKTOB. AIBTEPHATUBHBIE HWCTOYHUKU
SHEPTHUH.

Xumus B crpoutenscrBe. llement. beron. I[lombop onTUMalbHBIX CTPOUTENBHBIX
MaTepuaioB B IPAKTUYECKON AEATEIbHOCTH YEIOBEKA.

XUMHS ¥ 3KOJOTHsl. XUMUYECKOE 3arpsAI3HEHUE OKPYKAIOWIECH CPEabl U €r0 MOCIEICTBUSA.
Oxpana ruapocdepsl, mouBsl, aTMochepbl, PIOpsI U (hayHbI OT XUMUYECKOTO 3arps3HEHHUS.

JdeMoHcTpanuu.

e Mojenu HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX WU METAJUIMUYECKUX KPUCTALNTMYECKUX

pEUIETOK.

Mopenu MONEKyJI H30MEPOB U TOMOJIOTOB

Paznuunble TUTIBI XUMUUYECKUX PEAKIIMM, BUACOONBITH 0 OPraHUYECKOW XUMUHU.

OO0pa3ipl METAJUIOB U UX COCTMHEHUH, CTLIaBOB.

B3anmoneicTBre METAIOB C KUCIOPOAOM, KHCIOTAMU, BOJIOM.

JlokazaTenbCcTBO aM(POTEPHOCTH ATFOMHUHHUS U €r0 THIPOKCHIA.

B3anmoneicTBrue Menu M kene3a ¢ KUCIOPOAOM; B3aMMOAECHMCTBUE MEAM M XKejesza ¢

KHCJIOTaMU (CepHasi, COJIsHas).

[Tonyuenune ruapokcunoB meau (1) u xpoma (LLI), oxcuma meau.

B3anmoneicTBre OKCUIOB U THIPOKCUAOB METAJIOB C KUCIOTAMM.

JlokazarenbcTBO aM(pOTepHOCTH coequHeHnit xpoma(LLl)

OO0pa3iupl HeMeTaIoB.

Mogenu KpUCTAIHYECKUX PEHIETOK anmMas3a 1 rpadura.

[Tonyyenne amMmmaka U XJOPOBOAOPOJAA, PACTBOPEHUE HUX B BOJIE, JOKA3aTEIbCTBO

KHCJIOTHO-OCHOBHBIX CBOWCTB 3THX BELIECTB.

e (Cxuranue yrisi M cepbl B KHCIOPOJE, ONPEAEICHUE XUMHUYECKUX CBOMCTB MPOIYKTOB
cropanus. BsauMozeicTBue ¢ MeEIbIO KOHLUEHTPUPOBAHHOW CEPHOM  KHCIIOTHI,
KOHIICHTPUPOBAHHOM M pa30aBIICHHON a30THON KHUCIIOTHI.



e OO0pa3isl CpeACTB OBITOBOM XUMHH, HHCTPYKIIUH 110 UX TIPUMEHEHHUIO.

JlabGopaTopHble ONBITHI.

W3yuenue BIUSHUS Pa3InYHbIX (PAaKTOPOB HA CKOPOCTh XMMUUYECKHX PEeaKLui
Omnpenenenre peakiuy cpeibl YHUBEPCAIbHBIM HHIUKATOPOM.

3. T'upponus coneit.

N —

IIpakTnuyeckune padoTsl

[IpuroToBneHne pacTBOPOB C 3aJJaHHOW MOJISIPHOW KOHLIEHTPALIUEN).
Pemienue skcnepuMeHTaIbHBIX 3a1a4 10 TeMe «MeTabi»

3. Pemenue skcnepuMeHTaNBHBIX  3aaad 1o teme «Hemeramabi»

N —

HanpagJ/ieHusi NPOEKTHOM AeSITeJIbHOCTH 00YYAKO M XCS

Hampasnenus npoexTHON Cpox HasBanue npoekra
eATEIILHOCTH peanu3anuu
06 ydaromuxcs 10 kiace 11 kmace
1. TBopueckoe CEHTSOPH XuMUS BOKPYT HAC XuMusd J1€TOM
2. UccienoBaTeiibckoe SIHBAPb Uccnenosanue cHera | MccnemoBanue BOJIBI U3
KpaHa
arpeb UccnenoBanue Uccnenosanue Boasl U3
MMOYBEI peku
3.IlpakTuko- HOSIOPb- N3yuenne Yro ckpbiBaeT
OpPHEHTHUPOBAHHOE nexkadppb XUMHYECKHX yIaKkoBKa
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