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IHosicHUTEIbHASA 3ANIUCKA

Pabouas mporpamma mo xumuu s ydanuxcs 10-11 kmaccoB o0mieo0pa3oBaTeIbHBIX YUPEKIACHHNA pa3padoraHa Ha ocHOBe DenepaibHOro
rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHEro o0mero oopa3oBaHus, IPUMEPHON MPOTPaMMBbI CPETHETO OOIIEro 0Opa3oBaHUs 10 XUMHUH
(mpotoxon ot 28 uroHs 2016 r. Ne 2/16-3), paGoueit mporpaMMbl Kypca XHMUH, pa3paboTaHHOH K ydeOHukaMm aBTopoB I. E. Pymsutnca u @. I
®denpamana mas 10—11 xkmaccoB obmieoOpa3oBarenbHbIX opranm3anuii. AdanacseBa M. H. M.: IIpocBemenue, 2017r.
IIporpamma paccuutana Ha 68 4 (1 4 B HexeJ110).
W3yueHne XuMuu Ha YpOBHE CpeHETO 00IIero 00pa30BaHuUs HAMIPABICHO HA JOCTIIKEHHE CIIEAYIONINX HeJIe:

e OCBOGHHE 3HAHHMH O XUMHUYECKOW COCTABIISIONICH €CTECTBEHHO - HAYYHOW KapTHHBI MUPA, BAKHEHITNX XUMUYECKUX TTOHSATHIX, 3aKOHAX

U TEOPHUSX;

e  OBJIAJICHHC YMEHUSMHU NMPUMEHATH TOJYJICHHBIC 3HAHUS JIII OOBSICHEHUS Pa3HOOOPa3HBIX XUMHUYCCKUX SBJICHUW M CBOWCTB BEIIECTB,
OIICHKH POJIM XUMHUH B PA3BUTHUU COBPEMEHHBIX TEXHOJIOTHI U TIOJyYCHHH HOBBIX MaTEPHAJIOB;

e  Ppa3BUTHE IMO3HABATEIHHBIX HHTEPECOB U MHTEIUICKTYaTIbHBIX CIIOCOOHOCTEH B TIPOIIECCE CAMOCTOSATEIBHOTO MMPHOOPETEHUS XUMHUIECKUX
3HAHHUH C UCTIOJB30BAHUEM PA3TUIHBIX HCTOYHUKOB MH(POPMAIHH, B TOM YUCIIC KOMITHIOTEPHBIX;

e  BOCHHTaHUE YOSKIEHHOCTH B IMO3UTHBHOHN POJIM XHMHHU B KH3HH COBPEMEHHOTO OOIIECTBa, HEOOXOIUMOCTH XHMHUYECKH I'PAMOTHOTO
OTHOIIIEHHSI K CBOEMY 3JI0POBBIO M OKPYKAIOIIEH Cpeie;

e  IPHUMEHEHHE MOJYYCHHBIX 3HAHUW U YMEHUH 151 0€3011aCHOTO MCTIOJIh30BAHMUS BEIICCTB U MAaTEPUATIOB B OBITY, CEIbCKOM XO3SHCTBE H
Ha TIPOM3BOJICTBE, PEIICHHUS NMPAKTUYECKUX 3a/a4 B MMOBCEIHEBHON KHM3HH, MPEIYNPEKICHUS SBICHUH, HAHOCAIIMX BpEI 3I0POBBIO YeJIOBEKa U
OKpYKarolleu cpene.
OBILIAS XAPAKTEPUCTUKA YYEBHOT O INTPEJIMETA
Cpennee oOmiee oOpazoBaHHE — 3aKIIOYHMTENbHAs CTyNeHb oO0mero ooOpasoBanus. CojepikaHue cpemHero oOmiero oOpa3oBaHUsS HANpaBlICHO Ha
pelIeHHEe CIEeIYIONINX 3a/1a4:
* 3aBepIIeHUE 001e00pa30BaTEIBHOM MOJATOTOBKU B COOTBETCTBHU ¢ 3akoHOM «O0 o0pazoBanuu B PO»;
* peanu3anms MpeanpoPecCUHOHATBHOTO 00IIero o0pa30BaHUs, MO3BOJISIONICIO OOECICYUTh MPEEMCTBEHHOCTh OOIIEro W MpOo(ecCHOHAIBHOTO
o0OpazoBaHwUsI.
Baxneiiniei 3amaueii 00OydeHUs] Ha dTare MOJyYeHHs CPeaHEero oOIiero o0pa3oBaHus SIBJISETCS MOJIOTOBKA 0OYUYarOIIUXCsS K OCO3HAHHOMY BBIOODPY
JalbHENIIero Ku3HeHHoro myTu. O0yJaromuecs T0KHBI CAMOCTOSITENIbHO UCTIONB30BaTh MPHOOPETEHHBIN B LIKOJIE OMBIT IEATEIHHOCTH B pealbHO i
KHU3HH, 32 paMKaMU y4eOHOTO Tporiecca. [ J1aBHbIC 11e]TU CPeTHEro 00IIero 00pa3oBaHUs COCTOSAT:
* B JOPMUPOBAHUY IIETIOCTHOTO MPECTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUAX, YMEHUSIX U CIOCO0aX e TEIbHOCTH;
* B MpUOOPETEHNUHU OTIbITa TIO3HAHHUS, CAMOIIO3HAHUS, pPa3HOOOPa3HOU NesSTeNbHOCTH,
* B MIOJATrOTOBKE K 0CO3HAHHOMY BBIOOpPY 00pazoBaTenbHON U MPodeCCHOHATBHON TPAEKTOPUH.
Oco0eHHOCThIO 00yUYeHHsI XMMUU B CPEIHEH IIKOJIe SBJISETCS OMopa Ha 3HAHUS, MTOJIyYeHHbIC IPU U3YYEHUU XUMHUH B §—9 KilaccaX, uX paciiupeHue,
yriayOJieHrue U CUCTeMaTH3allus.



B m3ydeHmm Kypca XUMUU OOJbINAs POJb OTBOJUTCS XHUMHUYECKOMY OKCIEPUMEHTY, KOTOPBIA TPEICTABJICH NPAKTHUYSCKUMH paboTamw,
1a00paTOPHBIMU ONBITAMU W JCMOHCTPAIMOHHBIMU 3KcriepuMeHTaMu. O4YeHb BaXXHBIM SIBJISICTCS COOJIOJICHUE TPAaBHI TEXHUKH OC30TIACHOCTH IIPH
paboTe B XUMUYECKO T1a00paToOpHH.

B xaudecTBe yeHHOCMHBIX OpueHMUpo8 XUMHIECKOTO 00pa30BaHHUS BBICTYNAIOT OOBEKTHI, U3ydaeMble B Kypce XUMHUH, K KOTOPHIM y OOYYarOLIHXCs
(dbopMupyeTcsi HIEHHOCTHOE OTHOIIICHHE.

OCHOBY no3znaeamenbHbIX YeHHOCmel COCTABIAIOT HAyYHbIE 3HaHUS U HAYYHbIE METObI TO3HAHMUSL.

Pa3BuTHE MO3HABATEIHHBIX [ICHHOCTHBIX OPUEHTAIMH COACPKAHMS Kypca XHMHH ITO3BOJISET CPOPMHUPOBATE:

* YBOKUTEIFHOE OTHOIIICHUE K CO3UIATEIHHOM, TBOPUECKON e TEIFHOCTH;

* IOHUMaHNE HEOOXO0IMMOCTH 3/I0pPOBOr0 00pa3a XKU3HH;

* MOTPEOHOCTH B 0€3YCIOBHOM BBIIOJHEHHUH TPABHIT O€30TACHOTO MCTIOIB30BaHUS BEIIECTB B TOBCEAHEBHOM KU3HU;

* CO3HATENBHBIN BEIOOP Oyaymiel mpodecCuOHATBHOM e TETLHOCTH.

Kypc xumuun obnagaer BO3MOXKHOCTAMU JUIsl (POPMUPOBAHUS KOMMYHUKAMUBHBIX YEeHHOCMel, OCHOBY KOTOPBIX COCTAaBJISIOT MpOLEecc OOIIeHUS U
rpaMOTHasi pedb, CIOCOOCTBYIOLIHE:

* MPaBUJILHOMY HCITOJIb30BAaHHIO XUMUIECKOW TEPMHUHOJIOTHH;

* Pa3BUTHUIO MOTPEOHOCTU BECTH MAJIOT, BHICIYIINBATh MHEHHUE OIIMOHEHTAa, y4aCTBOBATh B TUCKYCCHUH;

* Pa3BUTHUIO CTIOCOOHOCTH OTKPBITO BbIpaXKaTh U apryMEHTUPOBAHHO OTCTAaUBATh CBOIO TOUKY 3PEHUSI.

Onucanue mecra yueoOHoro npeamera B yueonom miiane MbOY COI 12 cr. I1aBaoBckoii o yaeOHOMY npeaMery « XUMHS».

Pabouas mporpamma k ydeOHmkam aBTOpoB I'. E. Pymutuca m @. I'. @enpamana mns 10—11 kmaccoB 001meo0pa3oBaTebHBIX OpTraHU3aAIdN
pazpaboTaHa B COOTBETCTBMM ¢ ba3uCHBIM ydeOHBIM IIJIAHOM JJIsi CTYIIEHH CpeaHero oOmiero oOpaszoBanms. Xumus usydaercs ¢ 10 mo 11 kmaccl.
O6mee uncio yueOHbIX YacoB 3a 2 rojia ooydenus — 68, u3 Hux 34 (1 1 B Henemo) B 10 kiacce, 34 (1 4 B Hegemo) B 11 kmacce.

OcHOBHBIMU TpOOJIEMaMU XUMHUH SIBJISIIOTCS M3yUEHUE COCTaBa U CTPOCHHMS BEIIECTB, 3aBUCHMOCTH MX CBOWCTB OT CTPOCHHUS, KOHCTPYHMpPOBaHUE
BEIIECTB C 3a/IaHHBIMH CBOICTBaMH, HCCIIEIOBAaHHE 3aKOHOMEPHOCTEH XMMHUYECKHX MpPEBpAIleHUN U MyTeH yMpaBieHUS UMM B LEIAX MOJy4EHHUS
BEIIECTB, MAaTEPHAIOB, SHEPTUU

Kypc 10 xmacca 3HaKOMUT OOy4aromMXCS CO CTPOCHHEM, XUMHUYECKUMHU CBOMCTBAMH, OCOOCHHOCTSIMU CIIOCOOOB MOJMYYEHHS M OONacTIMU
MIPUMEHEHHS] OPTaHUYECKUX COCTUHEHHI.

3aBepiuTensHbIid dTamn (11 kiacc) HampaBieH Ha 0000IIeHNE, PACIIMPEHNE UMEIOIINXCS 3HAaHUHN IIKOJILHUKOB 10 YETHIPEM BhINIEHA3BAHHBIM

OJI0KaM U M3y4eHHE MATOro 0J10Ka XUMHUS U )KU3Hb, IPU3BAHHOTO JaTh BHITYCKHUKAMU MPUKIIAHbIC 3HAHUS U YMEHHUS.

IlnanupyeMble pe3yJbTAaThl H3VUEHHS YUeOHOI0 npeaMeTa « XUMHSI»:
B pesynbraTe n3yueHus yaeOHOTO peameTa « XuMus» Ha ypOBHE CPEAHET0 00111ero oopa3oBaHus:
BhInyCKHUK HAY4YHTCS:

e  pacKphIBaTh Ha MPUMEpax poJib XUMUH B (HOPMUPOBAHUN COBPEMEHHOM HAyYHOM KapTHHBI MUPA U B IPAKTHUECKOM NEeSITEIbHOCTH YETIOBEKA;
e JIEMOHCTPUPOBAThH Ha MPUMEPAX B3aUMOCBA3b MEXKAY XUMUEH U IPYTUMH €CTECTBEHHBIMH HayKaMH;
e  packpsIBaTh Ha IpUMeEpax MOJIOKEHHsI TEOPUU XUMUYECKOTO cTpoeHusa A.M. byrieposa;




noHuMarh ¢uzndeckuii cMeich [lepuomudeckoro 3akoHa JI.M. MeHnzaeneeBa U Ha €ro OCHOBE OOBSCHSATH 3aBUCUMOCTh CBOWCTB XUMHUYECKHX
3JIEMEHTOB ¥ 00Pa30BaHHBIX UMM BEIIECTB OT JIEKTPOHHOTO CTPOCHUSI ATOMOB;

OOBSACHATH IPUYNHBI MHOTOOOpa3Hsl BEIMIECTB HAa OCHOBE OOIINX MPEACTABICHUI 00 UX COCTAaBE U CTPOCHHUU;

MIPUMEHSTH MPaBUIa CHCTEMAaTHICCKOW MEXIYHAPOIHONH HOMEHKJIATYPBI KaK CPEJICTBA PA3IMUCHUS U UACHTU(DHUKAIINK BEIIECTB MO0 UX COCTABY
U CTPOEHUIO;

COCTaBJISITh MOJICKYJISIDHBIE U CTPYKTYPHBIE (POPMYIIBI OPraHUYECKUX BEIIECTB KaK HOCUTENEH HH(pOpMAIMH O CTPOEHUHU BEIIECTBA, €Tr0
CBOMCTBAax M MPUHAJIEKHOCTHU K ONPEICTCHHOMY KJIACCY COCIMHEHU;

XapaKTepU30BaTh OPraHWYECKHUE BEIIECTBA MO COCTAaBY, CTPOCHUIO M CBOMCTBAM, YCTaHABIWBATH NMPUYMHHO-CJEJACTBEHHBIC CBSI3U MEXIY
JTAHHBIMU XapaKTePUCTUKAMU BEIIECTBA;

MIPUBOJUTH MPUMEPHl XUMHUYECKUX PEAKIU, PACKPHIBAIOIIUX XapaKTEPHbIE CBOMCTBA THITMYHBIX IMPEICTABUTENICH KIIACCOB OPraHUYECKUX
BEIIIECTB C IEJbI0 UX UACHTU(UKAITUN U 00BSICHEHUS 00JIaCTH MPUMEHEHHS;

MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUSI XUMHUECKUX PEAKIIM Ha OCHOBE 3HAHHMM O THUINAX XMMHUYECKOW CBS3M B MOJICKYJaX pEarcHTOB U
WX PEaKIIMOHHOM CIIOCOOHOCTH;

WCII0JIb30BaTh 3HAHUS O COCTABE, CTPOEHUHU U XMMHUECKHUX CBOMCTBAX BEIIECTB Ui O€30MacHOTO IPUMEHEHUS B IPAKTUYECKOH 1eATeIbHOCTH ;
MPUBOJUTH TMPUMEPHl MPAKTUYECKOTO HCIOJIb30BaHUSA MPOIAYKTOB THepepaldoTKM HEPTH U MPUPOJHOrO Tas3a, BHICOKOMOJIEKYISPHBIX
coemHeHuH (MONMATHIIEHA, CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OMBITHI [0 PACIIO3HABAHUIO OPraHMYECKUX BEIIECTB: IIMIEPHUHA, YKCYCHON KUCIOTHI, HENPEAEIbHBIX KUPOB, TJIFOKO3bI, Kpaxmana,
0ETKOB — B COCTaBE MUILEBHIX TPOJYKTOB U KOCMETUYECKUX CPEJICTB;

BIIAJIETh MPaBUJIAMU U IIpUeMaMu 0e301acHOM paboThl ¢ XUMUUYECKUMU BEIIECTBAMHU U J1a00OpaTOPHBIM 000PYAOBAHUEM;

YCTaHaBIMBATh 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW pEaKlUHd M CMEIICHHUS XUMHYECKOTO PaBHOBECHS OT PA3IUYHBIX (PAaKTOPOB C IIEIBIO
OIpeIeTCHUsI ONTUMAIBHBIX YCIOBUN MIPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

MIPUBOJUTH IPUMEPBI THIPOJIN3a COJIEH B TOBCEHEBHOM )KM3HU YEJIOBEKA;

MPUBOJUTH MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLM B MPUPOJE, MPOU3BOJCTBEHHBIX IpOIEcCaXx M KU3HEACATEIbHOCTU
OpraHU3MOB;

MIPUBOJIUTH MPUMEPHl XUMUUYECKUX PEAKIUH, paCKPBHIBAIOIINX O0IINE XMMHUECKHE CBOMICTBA MPOCTHIX BEIIECTB — METANIOB M HEMETAILIOB;
MIPOBOJMUTH PAacUYEThl HA HAXOXKICHHUE MOJIEKYISIPHOHM (hOpMYIBI YIIIEBOJAOPO/Ia MO MPOIYKTaM CTOPAHUS U 10 €ro OTHOCUTENIBHOM MIIOTHOCTH U
MAaCCOBBIM JIOJIIM 3JIEMEHTOB, BXO/SLIUX B €r0 COCTaB;

BIIAJIETh MpaBUIaMU O€30TaCHOTO OOpAIEHUS C €IKUMHU, TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMU OBITOBOM XMMHH;

OCYILIECTBISATh IOUCK XUMUYECKON HH(GOPMAIIUU 110 HA3BaHUSIM, UICHTU(PHUKATOPAM, CTPYKTYPHBIM (JOpMYJIaM BEIIECTB;



e KPUTHUYECKU OLICHMBATh U MHTEPIPETHUPOBATH XUMUUYECKYIO MH(OPMAIUIO, COACPIKAIILYIOCS B COOOIIECHHUSIX CPEJCTB MacCOBOM MH(pOpMAIIUH,
pecypcax MHTepHeTa, HaAyYHO-TIOMYJISIPHBIX CTAThAX C TOYKU 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIETSAX BBISBICHUS OIIHOOYHBIX
CyKJeHui u popmMupoBaHusi COOCTBEHHOU MO3UIINY;

e TPEACTABIATH IYTH PEHICHHS TJI00ATHHBIX MPOOJIEM, CTOSIIUX MEpPe] YeIOBEUSCTBOM: IKOJIOTHUECKUX, SHEPTeTUICCKUX, ChIPhEBBIX, H POJIb
XUMUU B PEIICHUU 3TUX TTPOOIIEM.

BbINyCKHUK MOJYYUT BO3MOKHOCTb HAYUHThCSI:

*  ULIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IB0JIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCTOPUYECKUX IManax ee
passumusi;

*  UCNONB308AMb MEMOObl HAYYHO20 NOZHAHUS NPU GbINOIHEHUU NPOEKMO8 U YUeOHO-UCCIe008aMENbCKUX 3A0ay NO U3YHUEeHUIO C8OUCME, Cnocob08
NOIYYeHUs U paACNO3HABAHUS OPSAHUYECKUX BeUieCms,

e 00vACHAMb NpPUpPOOy U Ccnocobvl 006pA308aAHUSL XUMUYUECKOU CBA3U. KOBANEHMHOU (NOJIAPHOU, HEeNOJAPHOU), UOHHOU, Memailuideckol,
8000POOHOI — C Yeblo OnpeoeieHusi XUMUYECKOU aKMUSHOCMU 8eujecms;

*  YCIMAHABIUBAMb 2EHEMUUECKYIO C853b MeHCOy KIACCAMU OP2aHU4ecKux eujecma 0iisi 060CHOB8AHUS NPUHYUNUATILHOU 803MONCHOCMU NOTYYeHUs]
Op2aHU4eCKUx coeOUHeHUll 3a0aHH020 COCMABA U CMPOEHUSL,

*  YCMAHABIUBAMb 83AUMOCEA3U MedHcOy pakmamu u meopueu, NPUYUHOL U C1e0Cmeuem Npu aHaiuse npoOIeMHbIX cumyayui u 0O0CHO8AHUU
NPUHUMAEMBIX peuleHUll Ha OCHO8e XUMUYECKUX 3HAHULL.
Conepxanue y4eO0HOro npeamera
10kaacc (344; 14. B HEnEINIO)
Teopusi XMMHYECKOT0 CTPOEHHSI OpraHuvYecKux coequHeHuid. [Ipupona xumMuvyecKux cBssei
Opranunueckue BemiecTBa. [losBieHrne u pa3BUTHE OPraHUYECKOM XUMUU KaK HayKH. XUMUYECKOE CTPOEHHUE KaK MOPSAJIOK COeIMHEHUSI aTOMOB
B MOJIEKYJIE COTJIACHO MX BaJieHTHOCTU. OCHOBHBIE MOJIO)KEHHUSI TEOPUM XUMHUYECKOTO CTPOCHMs opraHumdeckux coeauHenuit A.M. byrieposa.
VYrnepoJHblii CKeNeT OpraHnyeckoi MoJieKybl. KpaTHOCTh XUMUYECKON CBSI3U. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOCHHSI MOJICKYIL.
N3omepuss u u3omepnl. [lonstue o ¢yHknuonansHoi rpynmne. [IpuHnunel kiaccupukalud OpraHMYecKHX coenuHeHuil. Cuctemaruuyeckas
MEeXAyHapOaHAss HOMEHKJIATypa U IPHUHIIUITE 00pa30BaHUs HA3BaHUN OPTraHUYECKUX COCIMHEHUN.
MecTo u 3HaYeHHE OPraHNYeCKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.
YriaeBoaopoabl
[IpenenbHble yriaeBoaopoasl (ankauel). Cmpoenue monexyivl memana. I'omonorndeckuil psa ankaHoB. ['omosoru. MexayHapoaHast
HOMEHKJIaTypa OpraHn4deckux BemiecTB. M3oMmepus yriepoHoro ckenera. 3akOHOMEPHOCTH M3MEHEHUsT (PU3NUeCKUX CBOMCTB. XMMHYECKHUE CBOWCTBA
(Ha mpuMepe MeTaHa W dTaHa): peakluu 3aMelleHHs (TaTOreHHpPOBAaHHE), JETUIPUPOBAHUS KaK CHOCOOBI MONyYeHUS BAXKHEHIIMX COETUHEHUN B
OpraHMYecKoOM cuHTe3e. ['OpeHre MeTaHa KakK OJMH U3 OCHOBHBIX MCTOYHUKOB TEIUIa B MIPOMBILIUICHHOCTH U OBITY, Uzomepuzayuu aikanos. Llentvie
peaxyuu. Ce0600Hble padukanvl. I anocenonpouzeoonvle arkarnos. HaxoxaeHue B MpupoJie U NPUMEHEHUE aJIKaHOB.
Kpatnsie cBs3u. HempenenbHbie yriaeBonopoibl. AnkeHbl. Cmpoenue monekyavl smuiena. SP—I ubpuousayus. ToMOIOTHYECKUA Pl
ankeHoB. HoMeHknaTypa. M3omepus yriepoHOro CKelneTa U MOJO0KEHUsI KpATHOW CBSI3M B MoJieKylie. XMMHUUYECKHE CBOMCTBA (HA IpUMeEpe ITHIICHA):




peaknuyu TPUCOCAMHEHUS (TalOTCHUPOBAHHE, 2UOpUPOBaHUe, TUAPATALUS, 2UOPO2AI02eHUPO8AHUe) KaK Croco0 moydeHus (yHKIMOHAIBHBIX
IIPOU3BOJIHBIX YIJIEBOAOPOAOB, ropeHus. llpasuno Mapkosnukoea. Bwicokomonekynsipuvie coedunenus. Kauecmeenmvie peakyuu Ha OB0UHYIO
cea3p. [lonmumepusanusi ATUJICHA KaK OCHOBHOE HAIpaBIIEHUE €r0 HUCMOb30BaHUsS. [loNMATHIIEH KaK KPYIMHOTOHHAKHBIA TPOIYKT XHUMHUYECKOTO
npou3BoicTBa. [IpuMeneHne sTuieHa.

Ankanvensl U kKayayku. [ToHsTHe 00 akaueHax Kak yrieBoJA0poaax ¢ AByMs IBOWHBIME cBsi3sMHu. [lonmmMepu3sarus quBuHWIA (OyTaaueHa-
1,3) kak croco0 MOIy4eHUs] CHHTETHYECKOTO Kayuyka. Mzonpen (2-memunbymaduen-1,3). HaTypanbHbIil 1 CHHTETUYCCKUI KaydyKu. BynkaHuzarmst
kayuyka. Pesuna. IlpuMenenue kaydyka u pesunsl. Conpsascénnvie 0gounvie cesasu. llonyuenue u xumuueckue ceoticmea anxkaouenos. Peaxyuu
NPUCOEOUHEHUS (2AN02eHUPOBANUS) U NOIUMEPU3AYUU AIKAOUEHOS.

AnkuHbl. AleTiiieH (3TUH) U ero ToMoJoru. Cmpoernue monexynvl ayemunena. I'omonorudeckuil psg ankuaoB. Homenkmarypa. M3omepus
YTIEPOJHOIO CKEJIeTa U MOJIOKEHUsI KpaTHOM CBSI3U B MoJiekyine. Meowcknaccosas usomepus. sp-1ubpuousayus. XuMHUUECKre CBOWCTBA (Ha MpuMepe
areTUJIeHa): Peakiuyi MPUCOSTUHEHNS (TaJJOTeHUPOBAHUE, cUOpUpOBaHiue, TAAPATALNS, 2UOPO2AI02eHUPOBaAHUE) KaK CTIOCO0 TIOTYdeHHS ITOJTUMEPOB U
IPYruX TOJIE3HBIX MPOIYKTOB. 'OpeHne ameTHiieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU JUIS CBapKW M pe3kh MeTaiuioB. [IpuMeHeHme
areTUIeHa.

Ionsamue o yuxknoankanax.

ApeHbl (apomaThueckue yrieBoJoponbl). beH3on Kkak mpeacTaBUTENh ApOMATHUYECKUX  YIIIEBOAOPOIOB. CmpoeHue MOJeK) bl
Oenzona. XuMUYECKHE CBOWCTBA: pEaKIUU 3aMelleHHus (TajloreHHupoBaHHE) KakK CHOcO0 MOJIydeHHS XHMHUYECKUX CPEACTB 3allUThl PacTeHUH,
npucoequHeHust  (TUIpUpOBaHHE) Kak JOKa3aTelIbCTBO  HEMpeAeIbHOro  xapakrepa Oenzona. Peakuusi ropenus. Tonyon.  Hzomepus
samecmumenei. [lpumenenne 6ensona. Ilecmuyuovl. I enemuueckas césa3b apeHos ¢ OpyeUMuU y21e8000P00aMU.

Ilpupoonvie ucmounuxu yene6000po0os. Ilpupoousiii eaz. Hegpmo. Ilonymuvie negpmanvie 2azvi. Kamenmnwiii yeonn. Ilepepabomka negpmu.
Ilepeconxa megpmu. Pexmugpuxayuonnas konouna. bemsun. Jluepoun. Kepocun. Kpexune negpmenpooykmos. Tepmuueckuii u xamaiumuyeckutl
Kkpexuneu. Iluponus.

Kucaopoacoaep:xanye oprannyeckue coeinHeHusl.

Kucnopoacoaepxaiue opranuueckue coeaunenusi. OiHoaTroMHble TpeaenbHbie cnupThl. Kiaccudukanus, HOMEHKIaTypa, U30MepHUsl CIIUPTOB.
MeTaHon U 3TaHOJ KaK MpeICTaBUTENN MPeAeIbHBIX OJTHOATOMHBIX CHUPTOB. [lepsuunslli, 6MopuuHbslll U mpemuunslli amomvl yeiepooa. Booopoouas
c653b. XMMUYECKHE CBOMCTBA (Ha MPUMEpPEe METAHOJIa U 3TAHOJIA): B3aUMOJICHCTBUE C HATPUEM KaK CIIOCO0 YCTAaHOBIIECHUS HATMYUS THAPOKCOTD YIIIIHI,
peaxius ¢ TaJoreHoBOIOPOIaMHU KaK croco0 MOTy4YeHUs PacTBOPUTENEH, AeTuapaTaus Kak crnoco0 MoxydeHus TuiieHa. Peakiys ropeHus: CiupThl
Kak TorumBo. Cnupmogoe bposcenue. @epmenmol. Booopoonvie ceazu. llpumenenne Metanona u staHoja. OU3NOIOTUYECKOE NEHCTBUE METaHOJIA U
3TaHOJIa Ha OPTraHU3M YeJIOBeKa. AIK020nU3M.

MHOroaroMHble CIIUPTHI. DTUIICHIJINKOIb U TIUIEPUH KaK MPECTaBUTENH MpeAeIbHbIX MHOTOATOMHBIX cUPTOB. KauecTBeHHas peakius Ha
MHOTOATOMHBIE CIHUPTHl M €€ MPUMEHEHHE JUIS paclo3HaBaHHs TJHIIEpUHA B COCTaBe KOCMETHYECKHX CpeACTB. lIpakThueckoe mnpuMeHEHHE
STHUJICHTJIUKOJIS U TJIALIEPHHA.

®enon. Apomarudeckue cnupthl. CTpoeHHe MOJEKyabl GeHomNa. B3aumHoe enusnue amomos 8 moaekyie genona. Xumuueckue ceocmea:
gzaumodelicmaue ¢ Hampuem, 2UOPoKCUOOM Hampusi, bpomom. Kauecmeennas peaxyus na gpenon.



[Ipumenenue denoua.

KapOonunbasie coequnenus. KapOonunpHas rpynmna. Anpaeruanas rpynma. Ansaeruasl. Keronst. M3omepus m HomeHkiarypa. [lonyuenue u
Xumuueckue ceolcmea anvoe2udos. Peakyuu oxucnenus u npucoedunenus aniboe2udos. Metananb (GpopManbIerua) U 3TaHaIb (aleTaabIerya) Kak
MPECTaBUTENN TPEACTbHBIX albJeTHA0B. KauecTBeHHBIE peaky Ha KapOOHWIBHYIO TPYIIY (PEeakius «cepeOpsHOTO 3epKajia», B3auMOICHCTBHE C
ruapokcuiom Mmeau (II)) u ux npuMeHeHue ans OOHAPY)KEHHUS MPEACNbHBIX albJAETUAOB B IPOMBIIUIEHHBIX CTOYHBIX BOJAX. TOKCHYHOCTb
anpseruioB. [lpuMenenue popmanbaeruia u aleraibaeruia.

KapGonossie kucnotel. Kapbookcunvnas epynna (kapbokcoepynna). Hzomepusi u nomenxkiamypa kap6onoswix kuciom. OIHOOCHOBHBIE
npesienbHble KApOOHOBBIE KUCIOTHL. [lonyuenue 00HOOCHOBHbIX NPEOelbHbIX KApOOHOBbIX KucIom YKCYCHas KUCIIOTa KaK MPEJCTaBUTENb MPeIeIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XUMHYECKHE CBOMCTBA (Ha MpUMEpE YKCYCHOM KHCJIOTHI): peaklMd C MeTajljlaMH, OCHOBHBIMHM OKCHJIaMH,
OCHOBAaHHUSIMU U COJISIMU KaK MOATBEPKICHHE CXOJCTBA C HEOPraHMYECKUMHM KUCIOTamMH. Peakuus stepudukaniy Kak crnocod MoiaydeHHs CIOKHBIX
s¢upoB. [Ipumenenre ykcycHoi kucinoTsel. MypaBbuHas kuciorta. Aneratsl. [IpeacraBnenue o BRICHINX KapOOHOBBIX KUCIOTAX.

Crnoxubie 3¢upsl U xxupsl. Homenxknamypa. llonydenue, XuMuyeckue CBOMCTBA ClIOKHBIX 3¢upoB. Peakuus srepuduxaruu. CroxHbie 3QUpHI
KaK MPOJIyKThI B3aUMOIEUCTBUS KapOOHOBBIX KUCIIOT co cnupTamu. [IpruMeHeHne cinoxHbIX 3(pUpoB B MUILEBOM U MapproMepHON MPOMBIIIIEHHOCTH.
Kupsl kak cioxkHble >(QUpHl TIUIEPUHA U BBICIIUX KapOOHOBBIX KHUCJIOT. PacTuTenbHble W KUBOTHBIE >KHpBI, MX cOCTaB. Pacro3HaBaHue
pPacTUTENBHBIX JKUPOB Ha OCHOBAaHMM HX HEMpelneNbHOro xapakrtepa. IIpumenenue >xupoB. ['MIponau3 WM OMBUIEHHE >KHPOB Kak croco0
MIPOMBIIIJIEHHOTO MOJIy4eHHS COJiel BhICIINX KapOOHOBBIX KUCIOT.

MBp114 Kak coJi BBICIIMX KapOOHOBBIX KUCIOT. Motomiue cBoiicTBa Mblia. Cunmemuyeckue Morowue cpeocmsd.

VYrneonpbl. Knaccudukamus yriaeBogoB. MoHocaxapuabl. Onueocaxapuowt. Jlucaxapunbl. Haxoxxnenue yriaeBogoB B mpupoje. [roko3a Kak
anpaerugocnupt. bpokenume rmroko3el. OpykTo3a. Caxaposa. [udporuz caxaposvl. Kpaxmanm © 1eUTION03a Kak OWOJIOTMYECKHE TOJTUMEPHI.
XUMUYECKHE CBOMCTBA Kpaxmaja U LEJUII0N03bl (TUAPOJIN3, KAaUeCTBEHHAs peaklus C HOJOoM Ha KpaxMmal M ee MpPUMEHEHHE A OOHapyX eHHs
KpaxMaja B mpoaykTtax nutanus). [Ipumenenue u Ouonoruyeckas poJib yriieBoJoB. [loHsTHe 00 NCKYCCTBEHHBIX BOJIOKHAX Ha IMpPHUMeEpE aleTaTHOro
BOJIOKHA. Ayemunyenntonoza Knaccuguxayus 6010KoH.

Wnentuduxaiuss opraHuuecKux COSAUHEHUN. [ enemuueckas c6:3b mMexcoy Kiaccamu opeanudeckux coeounerutl. TUIBI XUMUYECKUX peaklUuil B
OpraHNYECKON XUMUHU.
A3oTcojep:Kalye oprannyeckne coeinHeHus .

AmuHokucnotsl U Oenku. CocraB U HOMeEHKIarypa. Amunsl. Amunoepynna. Awnunun. Ilomyyenue u Xxumuyeckue c80UCmed
aHunuHa. AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OpraHudeckue CoenuHeHUs. Mzomepuss u Homenxkiamypa. bunonapueni wuow. IlenTuaHas CBsI3b.
buonoruueckoe 3HaueHue 0-aMUHOKHUCIOT. OOIacTu MpUMEHEHUs aMUHOKHUCIOT. Xumuyeckue cgoticmea amunoxuciom. Ilenmuovl. Ilonunenmuoul.
I'nuyun. benku xak npupoHble 6uonoaumepsl. CocTaB U CTpoeHHe OeKOB. XMMHUECKUE CBOMCTBa OENIKOB: TMIpoJn3, NeHaTtypauus. OOHapyxeHue
OETKOB MPH MOMOIIM Ka4eCTBEHHBIX (IIBETHBIX) peakiuii. [IpeBpaienus 6e1xoB nuiy B opranu3me. buonorudeckue GpyHKIuu 6€IKOB.

Aszomcoodepacawue cemepoyuriuyeckue coeounenus. Iupuoun. Iuppon. Hupumuoun. [lypun. A3omucmole 0CHOBAHUS.
Hyxneunoswvie kucnomol. Hyxneomuowi. KomniemenmapHule azomucmoie 0CHOBAHUS.
Xumus u 300pogve uenosexa. PapmakoI0eUdecKas Xumus.



Xumus nonumepos

IHonumepor. Cmenensv nonumepusayuu. Monomep. Cmpykmyphoe 36eno. Tepmonaiacmuunsie nonumepuvl. Cmepeopezynsipusie noaumepul. [lonusmunen.

Honunponunen. I[lonumempagpmopsmunen. Tepmopeakmuenvie noaumepsl. Denonoghopmanvoecuonvie cmonvl. Iliacmmaccel. Penonnacmeol.

Amunonnacmut. Ilenonnacmol. Ilpupoonwiti kayuyk. Pesuna. 26onum. Cunmemuueckue kayuyku. Cunmemuueckue eonoxkua. Kanpon. Jlascan.
JdemoHcTpaumnu.

e (OOpa3ipl OpraHnYecKUX BEUIECTB U MaTepUaioB. Moieian MOJIEKyl OPraHUYECKUX BELECTB

e OTHOIIEHNE aJTKaHOB K KUCJIOTaM, LIeJI04YaM, paCTBOPY MepMaHraHara Kajausi 1 OpoMHOI BoJe.

e Mogenu Moisiekyn roMosioroB u usomepoB. [lomydeHue aneruneHa kapOuMAHBIM crocoOoM. B3aumoneicTBue aleTuiaeHa ¢ pacTBOPOM
repMaHraHaTa Kajausi 1 OpoMHO# Bojiol. ['openue anerunena. PaznoxkeHue kaydyka Mpu HarpeBaHUU U UCIBITAHHE MPOJAYKTOB Pa3IOKECHUSI.
3HAKOMCTBO ¢ OOpasiamMu KaydykKoB. beH3os kak pactBoputenb. ['opeHue OeHzosia. OTHomeHWe OeH3ojla K OpOMHOUN BOJAE W PacTBOPY
nepmanraHata kanus. OKuciaeHue ToJryosa

o PactBopeHue B alleToOHE pa3IMYHbIX OpraHUYecKuX BemecTB. OOpasibl MOIOLIUX U YUCTAIINX CPEICTB.

e OOpa3iesl mIacTMace,

JlaGopaTopHble ONBITHI.

N3roroBieHne Moaeneit MoJIeKy yrieBOI0POI0B
O3znHakomiieHHE ¢ 00pa3iaMu MPOAYKTOB HeTenepepaboTKH
Oxwucnenne sranona okcuaom meau (I1).
PacTBopeHue rnuieprHa B BoJIe U peakuus ero ¢ rugpokcugom meau (I1).
XuMHu4ecKue cBoicTBa (peHosa
Oxkuciienne MeTaHas (dTaHaIs) OKCHIOM cepebpa.
Oxkwucnenne Metanais (dTaHais ) ruapokcuaoM meau (1)
PacTBOpUMOCTB JKHPOB, TOKA3aTENBCTBO UX HEMPEIACIBbHOTO XapaKTepa, OMBUICHHE KUPOB.
CpaBHeHHE CBOWCTB MbLJIa 1 CHHTETHYECKUX MOIOIIUX CPE/ICTB
CBoiicTBa IIIOKO3bI KaK albJAerHI0CIUpPTA.
BiaumoneiicTBue caxaposbl ¢ THAPOKCUIOM KasbIIHsl.
[IpuroToBneHue KpaxmMalibHOTO KJeiicTepa | B3aUMOJICHCTBUE C HOIOM.
. I'mnponus kpaxmana. O3HaKOMIIeHHE ¢ 00pa3llaMy TPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH.
. llBeTHBIE peakuuy Ha OENKU

Lo NOUE WM

[ S S =
wiNE O

IIpakTnuyeckne padoTsl
1.« Tlonmy4yeHue 3TUIIEHA U U3Y4YEHHE €r0 CBOWCTBY.



2. «[loryyeHne yKCyCHON KUCIIOTHI i U3YYEHHE €€ CBOHUCTBY.

3. «Pemienne sKCIIepIMEHTAIBHBIX 33/1a4 HA PAaCIIO3HABAHHE OPTaHUYECKUX BELIECTBY.

4. «Pacnio3HaBaHHeE MJIACTMACC U BOJIOKOHY.

11 kaacc (34u; 14. B Henemno)

TeopeTnyeckne 0CHOBbI XUMHH

Crpoenue BemectBa. CoBpeMeHHasi MOJIETb CTPOEHUSI aToMa. DJEKTpOoHHAs KOHurypauus aroMa. OcHogHoe u 8030yiHcOeHHble COCMOSHUSA
amomos. Kinaccudukaryss XMMHUECKUX JJIEMEHTOB (s-, P-, d-amemMenThl). OCOOCHHOCTH CTPOCHHUSI SHEPreTHYECKUX YpPOBHEH aToMOB d-3JIEMEHTOB.
IIepnoanueckas cucreMa xumuyeckux ieMeHToB J[.M. MenneneeBa. @usnueckuii cmbica [lepuonnueckoro 3akoHa /I.M. Menneneesa. [Ipuuunsl u
3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB 3JE€MEHTOB M HX COEAUMHEHMM M0 NepuojaM M rpynmnam. DJEKTpOHHAs NpUpOJia XUMHUYECKOH CBS3H.
DNeKTpOOTPULIATENbHOCTh. Buabl ~ XUMHYecKOW  CBsi3W  (KOBaJIGHTHAsi, HOHHAs,  METa/UIM4ecKas, BOJOpPOJAHAas) W  MEXaHU3Mbl €€
oOpazoBanus. Kpucmannuueckue u amopgusie sewgecmea. Tunvl KpUcmaiiuyeckux peulemox (amomHas, MONEKYIAPHAs, UOHHAS, MemalludecKas).
3asucumocms gpuzureckux ceolicme gewjecmsa om muna Kpucmaniudeckou peuwiemxuy. IIpuauHbl MHOT0OOpa3us BEIIECTB.

XuUMHYecKHe peakluu. ['oMoreHHbIe U reTeporeHHble peakunu. CKOpOCTh peakluy, €€ 3aBUCUMOCTD OT Pa3IMUHBIX (PaKTOPOB: IPUPO,IBI
pearupyrouux BelecTB, KOHIIEHTPAIMN pearupyoux BelecTB, TeMIIEpaTyphbl, IUOMA1 peakKllMOHHONW OBEPXHOCTH, HATM4Us KaTanuzatopa. Posb
KaTaJu3aToOpOB B MPUPOJIE U MPOMBIIIIIEHHOM MPOou3BoACTBE. OOpPaTUMOCTh peakiuil. XMMHUYEeCKOe paBHOBECUE U €r0 CMEIICHHE MO ACHCTBHEM
pa3nuuHbIX (PaKTOPOB (KOHIIEHTPAIUS peareHTOB WIH MPOIYKTOB PEakIiy, TaBJIeHHEe, TEMIIEpaTypa) ISl CO3/IaHuUs ONTUMAJIbHBIX YCIOBUN
MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB. Jucnepcuvie cucmemul. Ilonamue o xoanouoax (301u, eenu). Mcmunnsie pacmseopel. Peakiuu B pacTBopax
ANIEKTPOJIUTOB. pH pacTBOpa Kak MoKa3aTeslb KUCIOTHOCTH cpenbl. ['uaponus coneil. 3HaueHne Tuipoiu3a B OM0I0rH4eCKUX OOMEHHBIX

nporeccax. OKMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU B IPUPOJIE, TPOU3BOACTBEHHBIX MPOLIECCAX U HKUZHEAEATEIBHOCTH

opranu3moB. Heopranmueckasi xumus

Mertanbl. CriocoOsbl nostydeHust MetayioB. Jlerkue u Tsokénbie MeTaiuibl. JlerkoriaBkue U TyroIuiaBkie MeTauibl. Meramindyeckue 3j1eMeHTsl A- u b-
rpynn. Menp. [unk. Tutan. Xpom. XKeneso. Hukens. [Tnatuna. Crinassel. Jlerupyronue no6aBku. Y€pueie Metauibl. [[BeTHbIC MeTamtbl. UyryH.
Craib. JlerupoBanusie ctanu. Okcuabl U TUApoKcu bl MeTaimioB. Hemetasbl. [IpocThie BelecTBa — HeMeTallbl. YTiepod. Kpemuuii. A3or.
®ochop. Kucnopon. Cepa. @rop. Xnop. Kucnotusie okcuabl. Kucnopoaconepxammue kucnotel. CepHasi kuciorta. A30THas kuciota. Bogopoaasie
COEIMHEHUS] HEMETAILIOB.

OKHUCIUTENHEHO-BOCCTAHOBUTEIBHBIE CBOWCTBA MPOCTHIX BEIECTB — METAJIOB TJIABHBIX M MOOOYHBIX MOATPYII (ME/lb, JKeIe30) U HEMETaJIOB:
BOJIOPO/JIa, KUCIIOPO/JIa, TaJIOTEHOB, Cepbl, a30Ta, Gocdopa, yriaepoaa, kpeMuus. Kopposus MeTamioB: BUABI KOPPO3UH, CIOCOOBI 3aIlIMTHl METAJUIOB OT
KOPPO3UU. D1eKmpoau3 pacmeopos u pacniasos. llpumenenue snekmponusza 8 npoMbululeHHOCHU.

XuMHUS U KU3Hb

Hayunble MeToJpl MO3HAaHUS B XUMMHU. McTrouHuku xumudeckod uHpopmaruu. Ilonck mH(opmanuu nmo Ha3zBaHUAM, HAECHTH(HKATOpaM,
CTPYKTYpHBIM (hopMyaaM. MoienupoBaHie XUMUYECKUX MTPOLIECCOB U SABJICHUN, XUMUYECKULl AHAIU3 U CUHmMe3 KAK METOIbl HAyYHOTO TIO3HAHUSL.



Xumus ¥ 310poBbe. JlekapcTBa, (epMEHTHI, BHTAMHHBI, TOPMOHBI, MUHEpAJIbHBIC BOJBI. [IpOOJIEMBI, CBS3aHHBIE C TPUMEHECHUEM
JICKapCTBCHHBIX TPErapaToB. BpenHbie TPUBBIYKK M (PAKTOPHI, pa3pylIalolIfe 3J0pOBbe (KypeHHE, YNOTpeOJICHUE aJKOTOJISI, HAPKOMAaHUS).
PanvonansHoe nutanue. Iluwesvie 0obasku. OCcHo6bl NUWEBOU XUMUU.

XuMHUs B TIOBCEAHEBHOW KM3HHM. Motommue u uucTsamue cpencrsa. Cpedcmea 00pvbbbi ¢ ObIMOBIMU HACEKOMbIMU: Peneilenmbyl,
uncekmuyuowvl. CpeICTBa JMYHOW THTHUEHBI M KOCMeTHKH. [IpaBmia Oe3omacHOW pabOThl C €IKMMH, TOPIOYMMH W TOKCUYHBIMU BEIICCTBAMU,
cpencTBaMu OBITOBOW XUMHH.

XUMHS U CEJIbCKOE X03IMCTBO. MUHEpaibHbIe U OpraHndeckue yaoopeHusi. CpeacTBa 3auThl paCTeHUM.

Xumus u sHepreruka. [IpupoaHble UCTOYHMKHU YIiIeBOJOpoa0B. IIpuponHbiil M MOMyTHBIM HEQTSIHOW rasbl, UX COCTaB M HUCIOJb30BaHUE.
CocrtaB Hedtn u ee mepepabotka. Hedrenponykrsl. OxrtaHoBoe uucio OeH3uHa. OxpaHa OKpyXKarolled cpelasl Hpu HedrenepepadoTke U
TPAHCIIOPTHPOBKE HEPTEMPOIYKTOB. AJIbTEPHATUBHBIC HCTOYHUKU SHEPTHH.

Xumus B ctpoutenbeTBe. Llement. beton. [1oa0op onTMambHBIX CTPOUTENIBHBIX MAaTEPUATIOB B IPAKTUYECKOMN JEATEIHHOCTH YEJIOBEKA.

XuUMHS 1 IKOJIOTHS. XUMHYECKOE 3arpsi3HEHHUE OKPYXKaIoIel cpelbl U ero nocneAcTBusa. OxpaHa rugpocdepsl, mouBbl, aTMOC(EpHI, QIOPHI U
(hayHBI OT XUMHUYECKOTO 3arpsI3HCHUS.

JdemoHcTpaumnu.

e Moaenu NOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAIIMYECKUX KPUCTALINYECKUX PEIIETOK.

e Mopaenu MoNEKya U30MEPOB U TOMOJIOTOB

o Pa3nnuHbIe TUIIBI XUMUYECKUX PEAKIUM, BUJICOOTBITHl 10 OPraHUYECKON XUMUH.

e OO0Opa31ipl METAIOB ¥ MX COSAMHEHUH, CTIIIaBOB.

o B3saumopeiicTBuE METaIOB ¢ KUCIOPOJIOM, KUCIOTaMHU, BOJOM.

e JlokazarenbCTBO aM(POTEPHOCTH ATIOMUHUS U €T0 TUAPOKCUIA.

e BzaumogeiicTBue Meau U xkele3a ¢ KUCIOPOIOM; B3aUMOJICHCTBUE MEIU U JKeJie3a ¢ KUCIOTaMH (CepHasi, COJIsIHas).

o [lonmyuenne rumpoxcunoB meau (1) u xpoma (L), okcuaa meau.

o B3saumopeiicTBuE OKCUJOB U TUJIPOKCUIOB METAIIOB C KUCIOTAMM.

e JlokazarenscTBO ampoTepHocTH coenunenuit xpoma(lll)

e (OOpa3ibl HEMETaIOB.

e Mogenu KpUCTAIUTMYECKUX PEHIETOK anmasza u rpadura.

e [lomydyenune amMmmuaka v XJ0pOBOAOPO/Ia, PACTBOPEHUE UX B BOJE, I0KA3aTEIIbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3TUX BEIIECTB.
e (xuranue yrias M Ccepbl B KHUCIOPOJE, OINPEAEIEHHEe XUMHUUYECKHMX CBOMCTB TPOAYKTOB cropaHusi. BsaumonelicTBue ¢ Menblo

KOHIIEHTPUPOBAHHOMN CEPHOM KHCIOTHI, KOHIICHTPUPOBAHHON U pa30aBICHHON a30THON KUCIIOTHI.

e OOpa3siisl cpecTB OBITOBOM XUMHUH, HHCTPYKIIMHU TIO UX PUMEHEHHIO.

JlabopaTopHble ONBITHI.



1. H3y4yeHue BAMSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIUNA
2. OrmpeneneHue peakuu Cpeibl YHUBEPCAIbHBIM HHAUKATOPOM.

3. I'maposns conent.

IIpakTnuyeckune padoTol

1. IlpuroTtoBieHHE pacTBOPOB C 3aJJAHHOW MOJISIPHON KOHILIEHTPALUEH».
2. Pemenue skciepuMeHTaNbHBIX 33]1a4 110 TeMe «MeTauib»
3ajau no teme «Hemeramibny

3. PemeHnne skcriepuMeHTAIBHBIX

HanpagJieHus1 IPOEKTHOM AeSITEIbHOCTH 00y4ar0IUXCH

Hamnpasnenns npoexkTHoOU Cpox Ha3Banne npoekra
JESATETHHOCTH 00yJarOIIUXCS peanu3anuu
10 xnacc 11 xnacc
1. TBopueckoe CEHTSAOPH XuUMUsI BOKPYT Hac XuUMUsl JIETOM
2. UccienoBarenbsckoe SHBAph Hccaenosanue cuera Hccaenosanue BoOnI U3
KpaHa
anpenb HccnenoBanue nouBbl HccenenoBanue BOAbI U3 PEKU

3. ITpakTUKO-OpHUEHTUPOBAHHOE

HOSI0pb-/1eKabpb

M3ydeHne XUMHYECKUX
BEIIIECTB B OBITY

Yrto cKkpbIBaeT yrakoBKa
MPOJYKTOB?

4. NudopmarmoHHoe MapT YuéHble XUMHKHU AKTyabHbIE€ OTKPBITUS
XUMHH.

5. Urposoe anpelb-mMail 3aHuMaTenbHask XUMUS W3 gero cnenanpl Urpymku?

6.ConmanpHOE Mait Yrunuzanus noJmmMepoB Komy HyxHa xumus?

IIpoekTHpOBaHUE COEPKAHNS

Ne o/

Paznensl, TeMbl

KoanuectBo yacoB

ABTOpCKas
porpaMma

Pabouas mporpamma

10 kaace




1 Teopuss XUMHUYECKOIO CTPOEHUS OPraHUYECKHUX COEIMHEHMM. 3 4
[Ipuposa XMMHUYECKUX CBS3EN
2. YTraeBoaopoast 9 10
3. Kucnopoconepxamme opraHi4ecKue COeIMHEHUS 11 11
4. A3oTconepiKale OpraHn4eckie CoeqMHEHUS 5 5
5. XUMUS TOJIMMEPOB 6
Hroro B 10 xmacce: 34 34
11 kaace
1. |IloBTOpenue kypca xumuu 10 kiacca 1 1
Teopernyeckue 0CHOBbI XMMHH 19 19
3. |Heopranmyeckasi XuMusi 11 11
Wroro B 11 knacce: 34 34

TemaTnyeckoe IJIAHNPOBAHHKE ¢ oNpeaeJeHHeM 0CHOBHBLIX BWIOB VUeOHOM 1esITeJIbHOCTH

Tembl, BXoasiue B JaHHbII pa3ae

OcHoOBHOE coep:KaHue
10 TeMaM

XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSITeIbHOCTH YYeHHKA
(Ha YpOBHe y4eOHBIX JeilCTBHIl)

10 xkiaace

Teopusi XHMHYECKOr0 CTPOECHHUS OPraHM4YecKux coequnenuii. [Ipupoaa xummyeckux cszei. (4 u)

Oprannyeckue BewecTsa. [losBienue u
pa3BUTHE OPraHUYEeCKOW XUMHUHU  Kak
HayKh. XUMHUYECKOE CTpOEHHE Kak
MOPSIOK COEJUHEHMSI aTOMOB B MOJIEKYJIE
COIJJaCHO MX BaJCHTHOCTH. (OCHOBHBIE
MTOJI0KEHUS TEOPUHU XUMHUYECKOTO
CTPOCHMS  OPraHUYECKUX  COCAUHECHUI
AM. byrtnepoBa.  YrnepoIHblii  CKeleT
OopraHMueckoyd  mojekyiasl.  KpaTHocTs
XMMHMUYECKON CBSI3U. 3aBUCUMOCTb CBOMCTB

1.ITpeamet opranunyeckoit xumuu. Teopus
XMMHMYECKOTO CTPOEHUS OPTaHUYECKUX
BELIECTB.

2.0OCHOBHBIE MOJIOKEHUS TEOPUHU
XMMHYECKOTO CTPOEHUS OPraHUYECKUX
coenuHenuit A.M. byrneposa.

3. CocTosIHME 2NIEKTPOHOB B aTOME.
OneKTpOHHAs NPUPOIa XUMHUYECKUX CBSI3EN
B OpPraHUYECKUX COCAUHECHHUSX.

4. Knaccuukanus coelmHeHUH

OOBACHATDH, IOYEMY OPTaHHUYECKYIO XUMHUIO BBIICIUIIH B
OTJICNIbHBIN pa3nen xuMuu. [lepeuncinsaTe OCHOBHbIE
HPENOCHIIKYA BOSHUKHOBEHHS TEOPUU XUMUYECKOTO
cTpoeHus. Pa3nuyare TpM OCHOBHBIX THIIA

YIJIEPOJTHOTO CKeJleTa: pa3BeTBIEHHBIN, HEPA3BETBICHHbBIN U
nuKIn4eckuil. OnpenensaTe HAIMYME aTOMOB YIJIEpOAa,
BOJZIOpPOJIa U XJIOPA B OPraHMYECKUX BelecTBax. PaznuuaTth
HOHATHUS «ANIEKTPOHHAst 000JI0UKa» U «AJIEKTPOHHAS
opbutanby. M300paxars 3JeKTpOHHbIE KOHGUTypauu
ATOMOB IEMEHTOB 1-T0O ¥ 2-T0 NEPUOJIOB C OMOIIBIO




BEIIECTB OT XUMHUYECKOTO  CTPOECHUS
MoJiekya. M3omepus u uzomepsl. [lonstue
o ¢yHkumoHanmpHOW Tpynme. I[TpuHIUIBI
KJIaccu(puKaum OpraHUYeCcKuX
COCIMHECHUM. Cucremaruueckas
MEKTyHApOJHAS HOMEHKJIaTypa "
TIPUHIIUIIBI 00pa3oBaHUs Ha3BaHUU
OpPraHM4YecKUX coeAuHeHuil. Mecto u
3HAQ4YEHHE OPTaHMYECKOW XMMHUU B CUCTEME

CCTCCTBCHHEBIX HAVYK.

OpraHn4YCCKux.

JemoncTpanun. O0pasipl OpraHu4eCcKUX
BEIIIECTB M MaTepuasioB. Moienn MoJeKyl
OpraHn4YeCKuX BCIICCTB

AIIEKTPOHHBIX U TPaPHUUECKHUX 3JIEKTPOHHBIX (HOPMYII.
OOBsCHATH MEXaHU3M 00pa30BaHUs U 0COOEHHOCTH G- U T-
cBsizedt. OnpenensaTs NpUHAUIEKHOCTh OPraHHYECKOTO
BEILIECTBA K TOMY WJIM MHOMY KJIACCy IO CTPYKTYpPHOM

dbopmyie

2. Yraesoaopoast (10 )

2.1. IlpenenbHble yriaeBoAOPOIbl — alKaHbl (2 1)

[IpenenbHbIe yraeBOaOPOABI (ATKAHBI).
Bo30yxnénHoe coctosiHue aToma
yraepona. ['mbpuansanus aToMHbIX
opOutaneii. 'omosoru. ['oMonoruyeckas
pa3HocThb. ['oMosiornyeckuii psi.
MexnyHapoaHass HOMEHKJIaTypa
OpraHMyecKux BemlecTB. M3omepus
yraepoaHoro ckeneta. Peakuuu
3aMelIeHus (TaJJoreHupOBaHue),
JEeTUPUPOBAHHUS, U30MEPHU3AIH ATTKAHOB.
Lenusie peakiuu. CBOOOHBIE pPAHKAIIBI.

FaJ'IOl"eHOHpOI/BBOI[HBIe AJIKaHOB

5. DJIEKTpOHHOE U MPOCTPAHCTBEHHOE
CTpOEHUE aIKaHOB. | OMOJIOTH U HU30MepbI
AJIKaHOB.

6. MeTaH — npocTelmi NpeacTaBUTENb
QJIKaHOB.

JdemoncTpauuu. OTHONIEHHE AJIKAHOB K
KHCJIOTaM, IeJo4YaM pacTBOpY
nepMaHraHaTa Kajius u OpoMHOI BoJ€.
JlaGopaTopHblii onbIT. M3roToBIeHUE
MO/IeTIell MOJIEKYJ YTIIeBOJAOPOJIOB

OOBSCHATH MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJT aJTKAHOB
Ha OCHOBE MPEJICTABICHUN O THOpHUAU3AIIIN OpOUTAIICH
aToma yriepojaa. M3roraBimBarh MOJICIH MOJICKYJ aJIKAHOB,
PYKOBOJICTBYSICh TEOpUEH XUMHUYECKOTO CTPOCHHUS
OpraHuYecKux BeiecTs. OTIIMYaTh TOMOJIOTH OT H30MEPOB.
Ha3zpiBaTh ankaHbl 10 MEXTyHAPOHONH HOMEHKIIATYpE.
CocCTaBIsTh YPaBHECHUS XUMHUCCKUX PEAKIIAH,
XapaKTePU3YIOIIMX XUMUYCCKUE CBOMCTBA METaHa M €TI0
roMoJioroB. Penrats pacuérHble 3a/1a4u Ha BBIBOJ (POPMYJIBI
OpraHMYeCKOro BellecTBa

2.2. HenpenenbHbIe yriaeBOAOPOIbI (aIKEHBI,

AIKaJMCHBI M aJIKUHBI) (4 9)

Kpatnsie cBs3u. HenpenenbHbie
yIIAEBOAOPOIbI. AJKEHBI. SP -
I'uGpunuzanus. OteH (3tuneH). Mzomepus

OJIOKEHUS NBOMHOM CBSI3U.

7. HenpenenbHble YTiIeBOIOPOAbl. AJKEHBI:

CTPOEHUE MOJIEKYJI, TOMOJIOTHS U
U30MEpHSL.
8. llpaxmuueckas paboma I «llonydenue

OOBACHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI 3THUIIEHA
Ha OCHOBE MPE/CTaBICHUIN 0 THOPUAN3ALIMU AaTOMHBIX
opburaneit yrnepoaa. M3o0paxars CTpyKTypHbIe (POPMYITbI
QJIKEHOB U UX U30MEPOB, HA3bIBAaTh AJIKEHBI 110




[IpoctpancTBeHHas usomepus (cTepeo-
nzomepusi). Peakuuu nprucoeauHenus
(rugpupoBaHue, TaJIOTEHUPOBAHUE,
ruapaTanus), OKUCICHUS U
MOJIMMEPHU3ALIUU AJIKEHOB.
BricokoMoOIeKyIsIpHbIE COETMHEHMS.
KauecTBeHHBIE peakiMu Ha IBOWHYIO
CBSI3b. AJIKaJIMEHBI (IMEHOBBIE
yrieBoopobl). Jusuamn (Oyramuen-1,3).
W3omnpen (2-metundyramuen-1,3).
Conpsik€HHBIE TBOMHBIE CBSI3U. Peakiuu
MPUCOEUHEHUS (TaJIOT€HUPOBAHUSA) U
MOJIMMEPHU3aH AJIKaTUEHOB. ALIETHIIEH
(3THH). MexknaccoBast U30MEpHsL. Sp-
['uOpuu3anms 3IeKTPOHHBIX OpOUTAaJIeH.
Peakuuu npucoeqMHeHys1, OKUCICHUS U
MTOJINMEPHU3alli AJIKMHOB

STHJICHA U OTIBITHI C HUMY.
9. AnkanueHsl.

10. AueTusneH u ero roMOJIOTH.
JdemoncTpauuu. Mozaenyu MOJIeKyIl
roMoJIoroB u uzomepos. [lonyuenue
areTusIeHa KapoOuIHBIM CITIOCOOOM.
B3aumonelicTBue areTusieHa ¢ pacTBOpoM
TepMaHraHaTa Kajus u OpOMHO BOJIOH.
l'openne anernnena. Paznoxxenue kaygyka
IIPY HArPEBAHWH U UCTIBITAHUE TIPOTYKTOB
pasznokeHusi. 3HaKOMCTBO ¢ oOpa3LaMu

Kay4yKOB

MEX1yHapOAHON HOMEHKJIATYpe, COCTABIIATH (POPMYIIbI
AJIKEHOB I10 UX Ha3BAHUSM.

CocTaBisaTh ypaBHEHUS XUMHUECKUX PEAKLIUM,
XapaKTEepPU3YIOIINX XUMUYECKUE CBOMCTBA AJIKEHOB.
ITonydars 3THiIeH. [l0Ka3bIBaTh HENPEAEIBHBIN XapaKTep
ATUJIEHA C TIOMOIIBIO KaUeCTBEHHOM peakuu Ha KpaTHbIE
cBs3u. COCTaBJIATh YPAaBHEHUSI XUMUYECKUX PEAKIIUH,
XapaKTEePU3YIOIINX HEMPEIENIbHbIN XapaKTep alKaJaueHOB.
OOBACHATH SP-THOPUAN3ALIMIO U TPOCTPAHCTBEHHOE
CTpOEHUE MOJIEKYJIbI alleTHIIEHa, Ha3bIBaTh TOMOJIOTH
aleTHJIeHa 0 MeXIyHapOHONM HOMEHKIIAType, COCTABIISITh
ypaBHEHHUS peakiuii, XapaKTepU3YIOIINX XUMUYECKHE
CBOMCTBA alleTHUJIEHA

2.3. ApeHsl (apoMaTHYECKHE YTIIEBOIOPOIbI)

(24)

ApeHbl (apoMaTHYECKUE YIIICBOIOPOIbI).
benzoi. bensonpHoe koJbio. Tomyos.
N3omepus 3amectuteneit. Peakunuu
3aMeIIeHus (TaJJoreHUpOBaHuE,
HUTPOBAHHUE), OKUCIICHHUS U
MPUCOCAMHEHUS apeHOB. [lecTUIN b,
I'enetnueckas CBSI3b ApEHOB C APYTUMU
yTII€BOIOPOJAMH

11. ben3ox u ero romoJioru. CBoMcTBa
OEeH30J1a ¥ €70 TOMOJIOI'OB.

12. Tonyon. U3zomepus 3amecmumenei.
JdemoncTpaumnu. beH3on kak
pacTBopuTelb. ['opeHne 6eH30a.
OtHomeHue 6eH30J1a K OPOMHOM BOJIE U
pacTBopy nepMmanranata kanus. OKucieHue
TOJIyOJIa

OOBSCHSTH AMEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OEH301a.

N3o0paxaTh CTpyKTypHYIO (hopMyiry OeH301a IBYMS
crocobamu.

OOBACHATD, KaK CBOMCTBA OeH30J1a 00YCIOBIEHBI CTPOCHUEM
€r0 MOJICKYJIBI.

CocTaBisaTh ypaBHEHHUS PEaKIuil, XapaKTepU3YIOIINX
XMMHUYECKHE CBOICTBA OCH30J1a ¥ €0 TOMOJIOTOB

2.4. [IpupoHBIE KICTOUYHUKH U NIEpepadoTKa yriieBoA0poI0B (2 u)

ITpupousiii ra3z. Hedrs. IlomyTHble
HedTsHbIe ra3bl. KaMeHHBIH yros.
Ileperonka Hedtu. PexTudurannonnas

koJioHHa. bensun. Jlurpoun. Kepocus.

13. [IpupogHbIE HCTOYHUKH
yrieBoaopooB. [lepepaboTka HedTH.
14. KonTpoasHast padora 1 no temam
«Teopust XUMHYECKOTO CTPOCHUS

XapakTepHu30BaTh COCTAB MPUPOTHOTO I'a3a U MOMYTHBIX
HE(TSIHBIX T'a30B.

XapakTepu3oBaTh crocoObl nepepadboTku HedhTH. OOBACHATDH
oTauuue OEH3MHA MPSIMOM NMEePErOHKU OT KPEKHUHT - OCH3MHA.




Kpexunr vedrenpoaykros. [Tuponms

OPraHUYEeCKUX COCTUHEHUIN,
«YTeBogopOaAbI».

JlabopaTtopHblii onbIT. O3HAKOMJICHUE C
o0Opa3laMu NIpoAyKTOB HeTenepepaboTKU

3. Kuciopoacoaep:xamme opranndeckue coenunenus (11 1)

3.1. Cnuprtsel 1 denous (3 u)

Kucnopoacoaepxaiiue opraHuyeckue
coenuHeHus. OTHOATOMHBIE MIpe/iebHbIE
cnupThl. OyHKIIMOHATBHAS TPYIIa
CcUpTOB. MeTaHoJ (METUIIOBBIN CIUPT).
Oranou (3TusnoBbIi ciupT). [lepBUUHEI,
BTOPUYHBIA U TPETUYHBIA ATOMBI
yriepona. Bogopoanas cBsizb. CiupToBOE
opoxenue. DepmeHTsl. Bogopoanasie
CBA3U. AJIKOT0on3M. MHOTOAaTOMHBIE
CHUPTHI. DTUIICHTJTUKOJIb.

I'muuepun. KauyectBeHHasi peakius Ha
MHOTOATOMHBIE CITUPTHI.

®eHobl. ApOMaTUYECKUE CIIUPTHI.
KauectBennas peakuus Ha (heHOI

15. OgHoaTOMHBIE NpeAeIbHbIE CIUPTHI.
[Tosnydenne, XUMUYECKUE CBOMCTBA U
MIPUMEHEHHE OJJHOATOMHBIX MPECITbHBIX
CIIUPTOB.

16. MHOTOAaTOMHBIE CIIUPTHI.

17. ®eHosbl M1 apOMaTUYECKUE CITUPTHI.
JlaGopaTtopHble onbITbl. OKHCIEHUE
stanosa okcuaom meau(Il). PactBopenue
TJIMILIEpUHA B BOJIE M PEAKIUs €ro C
ruapokcuaoM Meau(Il). Xumudeckue
CBOMCTBa (heHOJIa

N3o0paxkats 0011yI0 GOpMYITy OJHOATOMHBIX MPEAETBbHBIX
cnuptoB. OOBACHATH 00pa3oBaHHE BOJOPOTHON CBSA3H U €€
BIIUSIHUE HA (pu3nueckue cBoiicTBa cupToB. COCTABIISTh
CTPYKTYpHBIE (JOPMYIIBI CTUPTOB U UX U30MEPOB, HA3HIBATH
CITUPTHI TT0 MEXAYHAPOTHON HOMEHKIAType. OOBICHATh
3aBUCUMOCTB CBOMCTB CITUPTOB OT HAJIUYHS
dbynakuonansHO# rpymnmsl (-OH). CocTaBnsaTs

YpaBHEHUSI PEaKIUi, XapaKTepU3YIOIIUX CBOMCTBA CIIUPTOB
U UX MpUMeHeHre. XapakTepru30BaTh GU3NOJIOTHYECKOE
JIECTBHE METaHOJa U 3TaHoja. COCTaBIATh yPaBHEHUS
peakIui, XapakTepU3yrolUX CBONCTBA

MHOT'OATOMHBIX CIHUPTOB, U MPOBOAUTH KAYECTBEHHYIO
PEaKIUIo Ha MHOTOATOMHbIE CIUPTHL. OOBSICHSTD
3aBHCHUMOCTB CBOMCTB (DEHOJIa OT CTPOEHUS €r0 MOJIEKYJIbI,
B3alMHOE BJIMSHHE aTOMOB B MOJIEKYJIe Ha mpumepe deHoa.
CocTaBiITh YypaBHEHUS PEAKLUM, XapaKTEPHU3YIOIIUX
XHUMHYECKHEe CBOMCTBA eHoa

3.2. Anpnerujipl, KETOHBI M KapOOHOBBIE KUCIIOTHI (3 )

KapOonusibpHbIe COeTMHEHMS.
KapOonunpHas rpymnmna. AjbaeruHas
rpynna. Anbaeruasl. Ketonsl. Peakiyu
OKHUCIICHUS U TPUCOEIMHEHHUSI aJIbJIETHIOB.
KauecTBeHHble peakiiny Ha ajibJIETUbIL.

18. KapOoHHUIIbHBIE COETUHEHUS —
anbAerupl 1 kKeToHbl. CBOWCTBA U
MPUMEHEHHUE albACTU/IOB.

19. KapOoHOBBIE KUCTOTHI. XUMHUECKHE
CBOMCTBA U MPUMEHEHHE OJHOOCHOBHBIX

CocraBisiTh (1)0pMy.TIBI HN30MCEPOB U TOMOJIOTOB AJIBACTUAOB U
Ha3bIBaTh UX I10 MC)KHYHapOHHOﬁ HOMCHKJIATYypC. OOBACHATH
3aBUCHMOCTh CBOMCTB aJIbJETHUI0OB OT CTPOCHUA UX
(I)YHKI_II/IOHaJ'ILHOf/’I T'pYIIIBI. HpOBOI[I/ITB Ka4YCCTBCHHLBIC
pCaKkinn Ha aJIbACTUBI. CocTaBiiaTh YPaBHCHUA peaKuHﬁ,




KapOonoBbie kucnotsl. KapOokcuipHas
rpymnmna (kapookcorpymrmna). OTHOOCHOBHBIE
npeaenbHble KapOOHOBBIE KUCIOTHI.
MypaBbHHAsI KHCIIOTA. YKCYCHAsI KACIIOTA.
AneraTsl

IpeaeTbHBIX KAPOOHOBBIX KUCIIOT.

20. Ilpaxmuuecxas paboma 2 «IlonydeHue
U CBOICTBa KapOOHOBBIX KHCIOT.
JemoncTpanuu. PactBopeHue B areToHe
Pa3IMYHBIX OPraHUYECKUX BEIIECTB.
JlabopaTtopHublie onbITbl. OKHCTIEHNE
MeTaHals (dTaHais) okcuom cepedpa(l).
Oxkwcrienne MeTaHais (dTaHas)
ruapokcuaom meau (IT)

XapaKTEPHU3YIOUIUX CBOMCTBA anbAeTU10B. COCTaBIATh
dbopMyIIBl U30MEPOB U TOMOJIOTOB KAPOOHOBBIX KUCIIOT U
Ha3bIBaTh UX MO0 MEXTYHAPOIHON HOMEHKIAType. OObSICHATh
3aBUCHUMOCTbH CBOMCTB KapOOHOBBIX KUCJIOT OT HATMYHS
dbynakuuonansHo# rpymsl (-COOH). CocTaBisTh ypaBHEHUS
peakiuii, XapakTepu3yIoIUX CBOMCTBA KApOOHOBBIX KUCIIOT.
[Tomy4yaTh YKCYCHYIO KUCJIOTY U JIOKa3bIBaTh, YTO ATO
BELIECTBO OTHOCUTCH K Kiaccy KUCIOT. OTan4arh
MYPaBbUHYIO KUCIIOTY OT YKCYCHOU C IMOMOIIBbI0 XUMHYECKUX
peaKkui.

3.3. Cnoxuble 3¢upsl. Kupsl (2 1)

Crnosxnbie 3¢upsl. Peakius stepudukanmm.
[lenoyHOM rUAPOIU3 CIOKHOTO dhupa
(ombinenue). XKupbl. CHHTETHYECKHE
MOIOIIIUE CPE/ICTBA.

21. CnoxHsie >QUpHI.

22. Kupsl. Motronue cpeacraa.
JdemoncTpanuu. O6pas3ipl MOIOIIUX U
YUCTALIUX CPEICTB.

JlaGopaTopHble onbITbI. PacTBOPUMOCTH
JKUPOB, 1I0Ka3aTEIbCTBO UX HENPEAEIBHOIO
XapakTepa, OMbUIEHUE )KUpOB. CpaBHEHHE
CBOWCTB MbLJIa U CHHTETHYECKUX MOIOIINX
CPEJNICTB

CocraBiaTh ypaBHEeHUs peakiuil arepudpukanuu. OObsICHATH
OMOJIOTHYECKYIO pOJIh XUpoB. CoOMoaaTh MpaBmiia
0e301macHOTO OOpaIIeHus Co CPeACTBAMU OBITOBOM XUMHUH

3.4. YrneBonsr (3 )

Yraeoabl. MoHOcaxapuasl. 1 1roko3a.
®pykro3a. Onurocaxapusl. {ucaxapusl.
Caxaposza. [lonmucaxapunbl. Kpaxmani.
I'mukoren. Peakiys moauKOHACHCAIIMH.
KauectBenHas peakuus Ha Kpaxmad.
Lennrono3a. ALETUIIIECILIIOI03a.
Knaccudukarus BoIokoH

23. VYruneoapl. ['noko3a. Onurocaxapuibl.
Caxapo3a.

24. TTonmucaxapunabl. Kpaxmai. Ilemnrono3sa.
25. IIpaxmuueckas paboma 3 «Peiienue
SKCIIEPUMEHTAIIbHBIX 3a7a4 Ha MOJIy4YEeHHE

" PpaCliO3HABAHUC OPraHUYCCKUX BCIICCTB.

JlaGopaTopHsbie onbIThl. CBOMCTBa
TJIFOKO3bI KaK albJAeTUI0CIUPTA.
B3aumoperictBue caxaposbl C
rufpokcuaoM Kanplus. [Ipurorosnenue

OOBACHATH OMOJOrMUYECKYIO POJIb IIIOKO3bL. [IpakTnyecku
JIOKa3bIBaTh HAJMUUE (PYHKIIMOHAIBHBIX TPYIII B MOJIEKYJIE
TJIFOKO3BI.

OOBACHATD, KaK CBOMCTBA caxapo3bl CBSA3aHbl C HATMYUEM
(YHKIIMOHATBHBIX TPy B €€ MOJIeKylle, U Ha3blBaTh
o0acTu npuMeHeHus caxaposbl. COCTaBIIsATh

YpaBHEHMs PEaKLUH, XapaKTepU3YIOLIUX CBOMCTBa
caxapo3bl. COCTaBIJISITh YpaBHEHUS PEAKIMI THAPOIIN3a
KpaxMasa Y IOJIMKOHJIEHCAlluM MoHocaxapuaoB. IIpoBoauTs
Ka4eCTBEHHYIO PEaKIMIO Ha KpaxMall




KpaxMaJIbHOTO KJIEHCTEPA U
B3aUMOJICUCTBUE € o1oM. ['uaponus
KkpaxMmana. O3HaKoOMJIEHHE C 00pa3iamMu
IMPUPOJHBIX U UCKYCCTBCHHBIX BOJIOKOH

4. A3oTcoep:kalme opranudeckue coeqnueHus (5 4)

A3zoTcozepkalye OpraHuyecKue
coeMHeHUsl. AMUHBI. AMUHOTpYIIIA.
AHUITUH. AMUHOKHCIIOTBI.

bunonspusiii won. [lentuaHas (amugHas)
rpynmna. [lentuanas (amuaHast) CBA3b.
Ilentuael. Ilomunentunel. I'munud. beakn.
CtpykTypa OEIKOBON MOJICKYJIBI
(mepBu4Hasi, BTOpUYHAs, TPETUYHAS,
yeTBepTUYHast). JleHaTypanus u ruaposn3
OenkoB. [[BeTHBIE peakiuy Ha OCTKH.
A3oTconepiKale reTepouKInIecKre
coequuenus. [Tupuaun. [Tuppoa.
[Tupumuun. [Typun. A3oTucteie
ocHOBaHUs. HykiienHOBBIE KUCTIOTHI.
Hyxkneotuasl. KommnneMmenrapubie
a30TUCTbIC OCHOBaHHUSI.
dapMaKoJIOruiecKast XUMHs

26. AMUHBL

27. AMHUHOKUCIOTHI. benku.

28. AzoTcoaeprKaliye reTepouKInIecKue
coenuHeHus. HykienHoBbIE KUCIIOTHI.

29. XuMus 1 310pOBbE YEIOBEKA.

30. KonTposabHas pa6ora 2 1o Temam
«Kucnopoacoaepxarine

OpraHUYECKUEe COETUHEHUS,
«A3oTcoepKalliue OpraHnyeckue
COEJIUHEHUS.

JlaGopaTopHblii onbIT. [[BeTHBIEC peakuu
Ha OenKu

CocTaBisaTh ypaBHEHHsS peaxiui,
CBOWCTBA AMHMHOB.

OOBACHATH 3aBUCUMOCTh CBOMCTB aMUHOKHUCIIOT OT CTPOCHHUS
ux (pyHKUMOHANBHBIX Ipymni. Ha3biBaTh

AMUHOKHUCIJIOTHI MO MEXIyHapOIHOMN

HOMEHKJIAType M COCTaBJIATH ypaBHEHHS peakluid,
XapaKTEPU3YIOLUX UX CBOKCTBA.

OOBACHATH OMOJIOTUYECKYIO POJIb OENKOB U UX
IIpEeBpalieHui B opranusMe. [ IpoBoanTh BETHBIEC peakIuy Ha
OemnKu.

OOBACHATH OMOJOTMUYECKYIO POJIb HYKJIEMHOBBIX KHCIIOT.
[Tosp30BaThCA MHCTPYKIMEN K JIEKAPCTBEHHBIM IIpenapaTam

XapaKTepPU3YIOIINX

5. Xumus nmosaumepos (4 )

[Tonmumepsl. CTeneHb MOIMMEPU3ALIUU.
Mounomep. CTpyKTypHOE 3BEHO.
Tepmonnactuynbie

noimMepsl. CTepeoperyiisipHble  TOJIUMEPBI.

[Tommatuien. [omunponuiieH.
[TonurerpadTopaTuicH.
TepMOpeakTUBHBIE TTOJIUMEPHI.
denonopopmManbaeruIHbIE CMOJIBI.

31. CuHTETHYECKUE TOJHUMEPHI.
Konnencannonusie moauMepsl.
[TenonnacTel.

32. Ilpakmuyeckas

paboma 4 «PacriozHaBaHUe IIacCTMacC U
BOJIOKOH».

33. Opranuueckasi XuMHsi, 4eJIOBEK U
pHUpoJIa.

3anuceIBaTh YpaBHCHUA peaKHI/Iﬁ MMoJIMMEpU3alu.
3anuceIBaTh YpaBHCHUA peaKHI/Iﬁ INOJIMKOHACHCAIl .
Pacno3naBath OpraHU4YC€CKUC BCHICCTBA, HCIIOJIB3Y:
Ka4YCCTBCHHBIC PCAKIIUU




[Inactmaccel. @eHOIIacThI.
AmuHorutactel. [Ienomnactser. [IpupoaHbiin
kayuyk. Pesuna. O0onut. CuHTETHYECKHE
Kayuyku. CHHTETHYECKHE BOJIOKHA.
Kanpon.

34. UtoroBslil ypok 1o Kypcy xumuu 10
KJacca.

demoncTpanuu. O6pasiisl miacTMmace,
CHHTETHYECKUX KayudyKOB U CHHTETHYECKUX
BOJIOKOH.

JlabopaTropublii onbIT. CBOMCTBA
KaIpoHa.

11 kaace

1. IToBTOopenue kypca xumun 10 xnacca (1

49)

1. Teoperudyeckue ocHOBbI xXumMuu (19 v)

1.1. BaxkHeiimne XuMUYECKUE TTOHATHS U 3aKOHBI (4 1)

XHWMHUYECKUH DIIEMEHT.

ATtoMHBIN HOMeEp. MaccoBoe uncio.
Hyxnuapl. Pagnonyknuasl. 130TomBI.
3aKOH COXpaHEHMsI MAacChl BEIECTB. 3aKOH
COXPaHEHHUS U IPEBPAICHUS SHEPTUU.
Jledekt Macchl.

[Tepuoanueckuii 3aKOH. DIEKTPOHHAS
koHpurypauus. ['padpuyeckas
aneKTpoHHas popmyna. S, p-, d- u f-
DOnemeHTHl. JlaHTaHOUBI.
AxtuHouapl. McKycCTBEHHO
MOJIy4YE€HHBIE 3JIEMEHTHI. BalleHTHOCTE.
Bopopoansie coennHenus

2. XuMH4YeCKuid 35ieMeHT. HyKknuasl.
M30TonBI. 3aKOHBI COXpPaHEHHS MACCHI U
SHEPTHH B XUMHH.

3. Ilepuoanyeckuii 3akoH. Pacnpenenenue
AJICKTPOHOB B aTOMaX 3JIEMEHTOB MaJIbIX U
OOJIBIIINX TIEPUO/IOB.

4. [lonoxeHue B MEPUOIUYECKOIN cCUCTEMe
BOJIOPO/Ia, JTJAHTAHOWIOB, aKTHHOUJIOB H
UCKYCCTBEHHO MOJyYCHHBIX SJIEMEHTOB.

5. BaeHTHOCTD U BaJE€HTHBIE BO3MOKHOCTHU
aToOMOB

[TepeuncisiTe BaXHEHIITHE XapaKTEPUCTUKH XUMUYECKOTO
aneMeHTa. OOBSACHATH Pa3Inyre MEXy TOHIATUSIMH
«XUMHYECKHH AIEMEHTY, «HYKIH», «H30TOIm». [IpuMeHsTh
3aKOH COXPAHEHUS MAaCChl BEIIECTB IPU COCTABICHUU
YpaBHEHHI XUMUYECKUX peakiuid. OnpeaensiTh MaKCHMalIbHO
BO3MOJKHOE YHCJIO JIEKTPOHOB HA DHEPTETHUECKOM YPOBHE.
3anuceiBaTh rpaduueckue eKTpOHHbIE (OPMYITHI S-, P- 1 d-
2JIEMEHTOB. XapaKTepru30BaTh MOPAIOK 3aOTHCHUS
AJIEKTPOHAMH SHEPreTUYCCKUX YPOBHEH U TIOAYPOBHEH B
atomax. OOBSCHATH, B UéM 3aKitoyaercs (pu3n4eckuii CMbICI
MOHATHUS «BATCHTHOCTBY. OOBSICHSITD, YeM OMPEICIISIOTCS
BaJICHTHBIC BO3MOXHOCTH aTOMOB Pa3HbIX AJIEMEHTOB.
CocraBiaTh rpaduueckue eKTpoHHbIE GOPMYIIBI a30Ta,
docdopa, KUCIOPOa U CEPHI, a TAKKE XapaKTepHU30BaTh
M3MEHEHHUS PaInyCOB aTOMOB XMMHUYECKUX JIEMEHTOB TIO
nepuoaM u A-Tpymimam NepruoanIecKon TabIHuIlbl

1.2. Crpoenue Bemiecta (3 )




WNonnas cBsa3p. KoBanenrHas (nosisipHas u
HETIOJISIPHAsT) CBSI3b. DJIEKTPOHHAS

dbopmyma.

Merammueckas cBA3b. Bogopoanas cBs3b.

I'uGpuan3anus aTOMHBIX OpOUTAJICH.
Kpucranmnsl: aroMHbIE, MOJEKYIISIPHBIE,
WOHHBIE, METANTHYECKUE. DIIeMEHTapHAas
sueiika. [Tomumopdusm. [Homumopdusie
Mo upukauu. Amtorponus. M3omepus.
I'omonorus. XumMu4eckuil CUHTE3

6. OCHOBHBIC BHUJIBI XUMHUYECKON CBSI3H.
WNonHas u KoBaJeHTHAsI CBS3b.
Merammueckas cBs3b. BogopoaHas cBs3b.
7. ITpOCTpaHCTBEHHOE CTPOCHHUE MOJIEKYIL.
8. CTpoeHune KpUcTasioB.
Kpucrannmueckue pemerku.

[IpuunHbl MHOTOOOpa3Us

BeniecTB. JdemoncTpaumnu. Moenu
HWOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX U
METaJNTNYECKUX KPUCTAIUTHUECKUX
pemérok. Moenu MoJieKysl U30MepOB U
TOMOJIOTOB

OOBsCHATH MEXaHU3M 00pa30BaHUs HOHHOM U KOBAJICHTHOM
CBA3M U OCOOEHHOCTH (U3NYECKHMX CBOMCTB HMOHHBIX U
KOBAJICHTHBIX COEIMHEHUH.

CoCTaBsATh ANEKTPOHHBIE POPMYIIBI MOJICKYJ KOBAJICHTHBIX
coennHeHu. OOBSACHATH MEXaHU3M 00pa30BaHUs
BOJIOPOJIHOM M METAJUIMYECKOM CBSI3EM U 3aBUCHUMOCTh
CBOMCTB BEILIECTBA OT BUJa XUMUYECKOU CBA3U. OOBSICHSTD
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJl OPTaHUYECKUX U
HEOPraHWYECKUX COCTMHEHUH C IIOMOLIBIO ITPEACTABICHUH O
rubpuauzanuu opoutaneir. OOBSCHATH 3aBUCUMOCTh
CBOWCTB BEIECTBA OT TUIIA €T0 KPUCTAJUIMYECKON PEIIETKY.
OOBICHATH NPUUYUHBI MHOTO00Opa3us BEIIECTB

1.3. Xumnueckue peaxiuu (3 4)

OKucauTenbpHO-

BOCCTAHOBUTEIIbHBIE peakluu. Peakunu
pa3iioKEeHUs1, COEIMHEHHUS], 3aMELICHUS,
oOMeHa. DK30TepMUUYECKHE U
sHAOTEpMHUECKUEe peakiuu. O6paTuMebie
U HeoOpaTuMble peakiuu. TeroBoi
addexT peakiuu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Terora
oOpazoBanus. Teriora cropanus.
CKOpOCTh XMMUUYECKOH peaKkiyH.
AKTHBUPOBAHHBIN KOMIUIEKC. 3aKOH
neictBytonux  Macc. Kunernueckoe
ypaBHeHue peakuuu. Karanusatop.
Nuruburtop. 'oMoreHHbIl 1
reTeporeHHbI katanu3. Karanutuyeckue
peakuru. XMMUYECKOE PABHOBECHE.
[Tpuniun Jle larense

9. Knaccudukanms XuMHIECKIX PEaKIIUM.
10. CkOpoCTh XUMHYECKUX PEAKIIUH.
Karanus.

11. Xumuueckoe paBHOBECHE U YCIOBUS €r0
CMEIICHHUS.

JdemoncTpauuu. Pa3inyHbie TUIIBI
XMUMHYECKUX PEaKLUl, BUACOOTBITHI 10
OpraHNYeCcKON XUMUHU.

JlaGopatopHblii onbIT. M3yueHue BiIusiHUs
pa3nu4HbIX (PAKTOPOB Ha CKOPOCTh
XUMHYECKUX peaKlnui

[lepeuncnary npu3HAKUM, MO KOTOPHIM KIACCU(UIUPYIOT
XUMHYECKUE PEAKIIHH.

OOBACHATH CYIIHOCTh XUMUUYECKOU peakiiuu. COCTaBIATh
YpaBHEHUS XUMHUYECKUX PEaKLIUH, OTHOCSIIINXCS K
onpenenéHHomy Tuny. OOBACHATH BIMSHIE KOHIEH TPALIHii
peareHToB Ha CKOPOCTh TOMOTEHHBIX U FE€TEPOTeHHBIX
peaxiuii. OOBSACHATH BIMSHUE Pa3IMYHBIX (PAaKTOPOB Ha
CKOPOCTh XUMUYECKOM peaKinuy, a TAaKKe 3HaYCHHE
MPUMEHEHUS KaTaJIu3aTOPOB U HHIMOUTOPOB HA MPAKTHKE.
OOBACHATH BIMSHUE U3MEHEHUS KOHIIEHTPAIMU OJTHOTO U3
pearupyroimx Be1ecTB, TeMIepaTyphl U 1aBICHUS Ha
CMEIIEHHE XUMHUYECKOTO PaBHOBECHS

1.4. PactBopsI (5 )




JucnepcHbie cuctembl. PacTBOPBHL.
['pyboaucriepcHBIE CHCTEMBI (CYCIICH3UH H
smynbeun). Kosmonanaeie pacTBOpsI (30J11).
Aspo3zonu. MonsipHas KOHUEHTpaLHs.
DNEKTPOIUTHI. DINEKTPOIUTHYECKAS
nucconmanus. CTereHn

muccoruanuu. KoHcTaHTa

qucconranyu. BoopoaHblid MOKa3aTenb.
Peaxun nonHoro oomena. ['maponmz
OpraHn4ecKux BemecTB. [ uaponus conei

12. JlucriepcHblE€ CUCTEMBI.

13. CocoObl  BBIpaKEHHUS KOHIICHTPAIIUH
pacTBOpOB.

14. Ilpakxmuueckas paboma

1 «I[IpuroroBiieHne pacTBOPOB C 33JAHHOMN
MOJISIPHOW KOHIIEHTpALUEH».

15. DeKTpoauTHYEeCKas: JUCCOIHAITHSI.
Boaoponanseiil nokazaresns. Peakiumn
HMOHHOTO 0OMEHa.

16. I'maponu3 opraHU4YEeCKUX U
HEOPraHUYECKUX

coenuHeHuil. JlabopaTropHbie

onbIThl. OnipesieNieHNe peakuu Cpeibl
YHHUBEpPCAIbHBIM UHAUKATOPOM. [ uapoams3
coJent

XapakTepru30BaTh CBOMCTBA Pa3JIMYHBIX BUJOB JUCIIEPCHBIX
CUCTEM, YKa3bIBATh IIPUYMHBI KOATYJIALUHU KOJUIOUI0B U
3HA4YEHME 3TOTO sBJICHMS. Pemars 3a1aun Ha IPUTOTOBICHUE
pacTBopa OoNnpeneaEHHON MOJISIPHOM KOHUEHTPALIUH.
I'oTOBHTH pacTBOP 33JaHHON MOJISIPHOM KOHLICHTPALIUH.
OOBACHATD, TOYEMY PACTBOPHI BELIECTB C HOHHOW U
KOBAQJIECHTHOM IOJISIPHOM CBS3BIO ITPOBOJAT JIEKTPUUECKUN
Tok. Onpenenars pH cpespl ¢ MOMOIIBIO YHUBEPCATHHOTO
uHAuKaTopa. OOBSICHATH C MO3ULUN TEOPUH
3IEKTPOJINTHYECKOU TUCCOLMALMYU CYIITHOCTh XMMHUYECKUX
peaKkInii, MPOTEKAOIINX B BOJHOM cpele.

CocTaBisATh MOJHBIE W COKPAIlEHHBIE MOHHBIC YPABHEHUS
peakuii, XapakTepU3yIOIUX OCHOBHbIE CBOMCTBA
BAKHEWIIINX KJIACCOB HEOPraHUYECKUX COCTMHEHHN.
Onpenenars peakuuio cpelibl pacTBOPa COJIHU B BOJE.
CocTaBiiaTh ypaBHEHHS PEaKUUI THIPOIN3a OPTraHUNYECKUX U
HEOPraHWYECKUX BEILECTB

1.5. DnekrpoxuMuvecKue peakiuu (4 )

l"anpBaHWYECKU DIEMEHT. DJIEKTPOIbI.
Anon. Katon. Akkymynarop. TonauBHBIN
3JIEMEHT. DJEKTpOXuMusl. Psi
CTaHJIAPTHBIX AIEKTPOJIHBIX MOTEHIIUAJIOB.
Crangaptasie ycnoBusi. CTaHIapTHBIN
BOJIOPOJIHBII AnekTpoa. Kopposus
MeTaJIoB. XUMHUYECKasi U
AIIEKTPOXUMUYECKAST KOPPO3USL.
DIIEKTPOIN3

17. XuMu4yeckue UCTOYHUKU TOKa. Psan
CTaHJIAPTHBIX JIEKTPOJAHBIX MOTEHIUAJIOB.
18. Koppo3ust MeTaJsioB U €€
peIyNpexIeHUE.

19. Dnexrponus.

20. KontpoabHasi padora 1 o teme
«Teopernyeckre OCHOBBI XUMUM»

OOBACHATH NPUHIMI PAaOOTHI TAIbBAHUYECKOTO 3JIEMEHTA.
OOBACHATD, KaK YCTPOCH CTaHAAPTHBIN BOJIOPOIHBIN
anektpo. [loyb30BaTbes psAAOM CTaHIAPTHBIX AJIEKTPOIHBIX
noTeHuuanoB. OTIMYaTh XUMUYECKYIO KOPPO3HIO OT
ANEKTPOXUMUYECKOI. OOBICHITH MPUHIUITBI 3AITUTHI
METANTUYECKUX U3JENUNA OT KOPPO3HH.

OOBACHATD, KaKHe MPOIIECCHI IPOUCXOIAT HA KAaTOJE U aHOJIe
IIPU JIEKTPOJIM3€ PACIUIABOB U pacTBOPOB cojiel. COCTaBIsATh
CyMMapHbI€ YpaBHEHUS PEaKIIHil 3JIEKTPOIn3a

2. Heoprannueckas xumus (11
2.1. Meramnsi (6 4)

)

JIErkue u THKENbIC METallJIbI.
JlerkonnaBKkue U TyrOIJIaBKHE METAILIBI.
Mens. Iunk. Twutan. Xpowm. XKeneso.
Huxkens. [Inatuna. Cinassl. Jlerupyromue

21. OOmas xapaKTepuCTUKa U CIIOCOObI
HOJIy4EeHUsI METAJUIOB.
22. O030p METAITMYECKUX JIEMEHTOB A- U

b-rpymnm.

XapakTepHu30BaTh 00IME CBOMCTBA METAJUIOB U Pa3bsICHATh
MX Ha OCHOBE IIPEJICTaBICHUIM O CTPOEHUN aTOMOB METAJUIOB,
METAININYECKON CBSA3M U METAININYECKON KPUCTAIUIMUECKON
pemérke. VumocTpupoBaTh NpUMepaMy COCOOBI MOTYUEHHs




no6aBku. YEpHBIE U IIBETHBIE METAJUIBI.
Uyryn. Cranb. JlerupoBaHsble cTanu

23. Menp. lunk. Tutan. Xpom. XKeneso,
HUKEJIb, IIaTHHA.

24. CnutaBbl METAJLJIOB.

25. Okcupl ¥ TUIPOKCHIBI METAJLIOB.
26. IIpakmuueckas paboma 2 «Pemenne
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«MeTanibi».

JdemoncTpauuu. OOpasiibl METAIIOB U UX
COeIMHEHNH, cIIaBoB. B3anMoeiicTBre
METaJUIOB C KHCIOPOJIOM, KUCIOTaMH,
BoJIO. JlokazarenbcTBO aM(poTepHOCTH
QTFOMHUHHUS ¥ €T0 THIPOKCH/IA.
B3aumonericTBue Menu 1 xemnesa ¢
KHUCJIOPOJIOM; B3aUMO/ICHCTBUE MEAN U
Kese3a ¢ KHCIIOTaMu (CepHasi, CoJIsTHas).
[Tonyyenue ruapokcuno meau (1) u
Xpoma

(II), oxcmma memu. BzammonelicTBue
OKCHUJIOB U T'HJPOKCUIIOB METAJIOB C
KuciaoTaMu. Jloka3aTeabcTBO
amporepHocTH coequHeHuit xpoma (I11).

METaJUIOB. XapaKTepru30BaTh XUMHUYECKHUE CBONCTBA
MetaiioB IA—IIA rpynn u antoMuHUS, COCTaBIATH
COOTBETCTBYIOIINE ypaBHEHHS peakiuil. OObSICHATh
0COOEHHOCTH CTPOCHHUS aTOMOB XUMHUYECKUX JIEMEHTOB b-
rpynn nepuoandeckou cucremst 1. 1. Menneneesa.
CocTaByTh YypaBHEHUS PEAKIIUMA, XapaKTEPHU3YIOIIUX
CBOMCTBa Me/IM, IIMHKA, TUTAHA, XpOMa, KeJe3a.
IIpencka3piBaTh CBOMCTBA CIUIABa, 3HASI €TO COCTAB.
OOBACHATH, KaK U3MEHSIIOTCS CBOMCTBA OKCUIOB H
THIPOKCHUIOB METAIIJIOB TI0 TIEPUOIaM B A-TpyImaM
nepuoanueckor Tabmuipl. OObSICHATh, KaK H3MEHSFOTCS
CBOMCTBA OKCHJIOB Y THAPOKCHJIOB XUMHUYECKOTO DJIEMEHTA C
TTOBBIIIICHUEM CTEIICHN OKHUCIICHHS €ro aToMa. 3aliChIBaTh B
MOJIEKYJIIPHOM Y HOHHOM BHJI€ YPAaBHEHUST XUMHUYECKUX
peaKkIuii, XapakTepU3yIOIHUX KUCIOTHO-OCHOBHBIE CBOMCTBA
OKCHJIOB Y THIPOKCHUJIOB METAJNIOB, a TaKXKe
AKCIIEPUMEHTAIIBHO JJOKA3bIBATh HATMYUE ITHX CBOWCTB.
Pacrio3naBath KaTHOHBI COJIEM C IIOMOIIBIO KauyeCTBEHHBIX
peakuii

2.1. Hemeramnsl (5 4)

Hewmerannsl. [IpocTsie BemecTBa —
HEMETaJLIbI.

VYrnepon. Kpemuuii. A3oT. @ocdop.
Kucnopona. Cepa. @top. Xnop. Cepnas
KHCTIOTa. A30THAs KHCIIOTA.
BonopoaHbie coeqmHeHNs HEMETAIIOB

27. O630p HemeTaiuioB. CBOMCTBA H
NPUMEHEHNUE BAKHEHUIITUX HEMETAILIOB.

28. O01Ias XapaKTepUCTHUKA OKCHJIOB
HEMETAJUIOB M KUCJIOPOJICOACPIKAIIUX
KHCITOT. OKUCITUTEIBbHBIE CBOMCTBA CEPHOI
Y a30THOM KUCIIOT. BoopoaHbie
COCIUHEHUS HEMETAIOB.

29. 'eneTnyeckas CBSI3b HEOPraHUUYECKUX U
OpraHMYECKUX BEIIECTB.

30. IIpakmuueckasn paboma 3 «Pemienue
OKCIIEPUMEHTATbHBIX  3aJ]1ad [0 TeMe

XapakTepru3oBaTh 00IIHE CBOMCTBA HEMETAJIOB U
Pa3bICHATH X HA OCHOBE MPEJICTABICHUN O CTPOCHUHU aToMa.
HaspiBaTh 0077aCTH MPUMEHEHHS BaXKHEHUIITUX HEMETAJIIOB.
XapakTepru30BaTh CBONCTBA BHICIIUX OKCUJIOB HEMETANIOB U
KHCJIOPOJICOACPKAUIMX KUCIIOT, COCTABIISITh YPABHEHUS
COOTBETCTBYIOIIUX PEAKIUN U OOBSICHATH UX B CBETE
MPEJICTaBICHU 00 OKUCIUTENHFHO-BOCCTAHOBUTEIBHBIX
peaklMsIX U AMEKTPOJUTHYECKON qucconnanu. CocTaBiIsTh
YPaBHEHUS PEAKIUI, XapaKTEPU3YIOLUX OKUCIUTEIbHBIE
CBOMCTBA CEPHOU U a30THOM KHUCIIOT. XapaKTEPU30BaTh
M3MEHEHUE CBOWCTB JIETYYMX BOJOPOIHBIX




«Hemeramnpi».

31. KonTpoabHasi pa6oTa 2 1o teme
«Heoprannueckas

xumus». Jlemoncrpannu. O6pasip
HeMeTauioB. Mojenu

KPUCTA/UIMYECKUX PEUIETOK aaMasa u
rpaduTa. [lonyuenue ammuaka u
XJIOPOBOJIOPOJIa, PACTBOPEHHE MX B BOJE,
JI0Ka3aTeJIbCTBO KUCIOTHO-OCHOBHBIX
CBOMCTB 3TUX BemecTB. CKUTraHue yriis u
CEphI B KUCJIOPOJIE,  OMpEIEICHUE
XUMUYECKUX CBOMCTB MPOJTYKTOB CTOPAHUSI.
B3anmoperictBue ¢ Meapr0
KOHUEHTPUPOBAHHOM CEPHOUN KUCIIOTHI,
KOHIICHTPUPOBAHHOW M pa30aBIICHHON
A30THOM KHCJIOTBI

COCIMHEHUN HEMETAJUIOB M0 NMEpUoay U A- rpyniam
MEPUOINYECKON cucTeMbl. JIoKa3pIBaTh B3AUMOCBA3b
HEOPraHUYECKUX U OPraHUYeCKUX coenuuennii. CocTaBIsTh
YPaBHEHUSI XUMHUYECKUX PEAKIIUN, OTPaKaIOIINX
B3aMMOCBS3b HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB,
OOBSICHATH UX Ha OCHOBE TEOPUU DIICKTPOTUTHIECKOM
JUCCOIMAIIAN U TIPEJICTABIICHUM 00 OKUCIHUTEIBHO-
BOCCTaHOBHUTEJIbHBIX ITporeccax. [Ipakrrnuecku
pacrno3HaBaTh BEMIECTBA C MOMOIIBIO KAYE€CTBEHHBIX
peaKkuii Ha aHUOHBI

3. Xumus u xu3Hb (3 49)
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