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BBenenune

Pabouas nporpamma no yueOHOMY npeaMery «Xumus» (0a30BbIi YPOBEHb)
pa3zpaboTaHa B COOTBETCTBUU C HOPMATUBHBIMU aKTAMM:

-Denepanbhblil 3ak0H 0T 29.12.2012 Ne 273-03 «O6 o6pa3zoBaHuu B
Poccuiickoit @enepanun» (¢ MOCIETYIOUMMHA U3MEHEHUSIMU );
- npuka3 MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepanuu ot
17.05.2012 Ne 413 «O6 yTtBepkaeHNH (heaepalbHOro roCy1apCTBEHHOTO
00pa3oBaTEILHOTO CTaHapTa CPEAHEro 00IIero 00pa3zoBaHus» (C MOCICAYIOIIMMHU
U3MEHEHUSMMN);

- npuka3 MunucTepcTBa 00pa3oBanus U Hayku P® ot 31 mapra 2014 r.
Ne253 «O6 yTBepkaeHuun nepeuts yueOHUKOB, PEKOMEH]IYEMBIX K
UCIOJIb30BAHUIO MIPU pean3allii UMEIOIINX FOCYAapCTBEHHYIO aKKPEIUTAIUIO
o0Opa3oBaTeIbHBIX TPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOI'O O0IIET0, CPEAHETO
o01ero oOpazoBaHus» (C MOCISTYIONUMHU U3MEHESHUSIMU )

- [IpumepHas ocHOBHast 0Opa3oBaTelibHAsI IPOrpaMMa CPETHEr0 00IIEro
oOpazoBaHus, ogo0peHa pemnieHueM ¢GeaepaibHOr0 y4eOHO-METOIUYECKOTO
o0beTMHEHUS 10 001IeMy 00pa3oBaHUIO (TTPOTOKOJ 3aceaanus oT 28.06.2016 No
2/16-3);

- Xumus. bazoBelii ypoBenb. 10—11 kimacc: pabouas nporpamma K JIMHHH
YMK O. C. T'abpuensina: yauebHo-mMeroauueckoe nocodue / O. C. ['abpuensn. —
M. : Ipoda, 2017.

- YMK:
10 ximacc - Xumus. 10 xnacc. ba3oBsiit ypoBens : yueOnuk / O. C. I'abpuensia. —
M. : Ipoda, 2019.
11 xkmacc - Xumus. 11 knace. ba3oBbiit ypoBens : yueOnuk / O. C. ['aGpuensH. —
M. : Ipoda, 2019.

- [Tonoxenue o pabounx mporpaMMax yueOHBIX MIPeAMETOB, KypcoB MOY
«Cpennsisa mkomaa Ne2y (npukaz MOY «Cpennss mkona Ne2 Ne ot 31.08.2016
Ne249/1)

|. [lnanupyembie pe3yabTAaThl OCBOEHHSI Y4eOHOI0 MpeIMeTa
Ilnanupyemblie TUMYHOCTHBIE Pe3yJIbTATHI OCBOEHHUS] YUeOHOIr0 MpeaMeTa
«XumMus» Ha 6230BOM YpOBHe:

— B IICHHOCTHO-OPUEHTAITMOHHOU c(hepe — 0co3Hanue POCCUICKOMN TpaXk TaHCKOU
WJICHTUYHOCTH, MATPHUOTU3MA, YyBCTBA TOPJIOCTH 32 POCCHICKYI0 XUMHUYECKYIO

HAYKY;

— B TPYIOBOH chepe — eomosrHocmsb K OCOZHAHHOMY BBIOODPY JTalIbHECHUIIICH
00pa3oBaTeIbHON TPACKTOPUU WIH TPYIOBOM NEATEIbHOCTH;

— B [MIO3HABATEIbHOM (KOTHUTUBHOM, HHTEJUIEKTYaJIbHOW) chepe — ymenue
YOpaBJIsiTh CBOCH MO3HABATEILHOUN NESITEIBbHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb



K 00pa30BaHUIO, B TOM YUCJIE CAMOOOPA30BaHUIO, HA MTPOTSHKEHUU BCEH KU3HU,
CO3HATEJIHHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCHenrHou npogecCuoHaIbHON U 00IIECTBEHHOU JIEITEIbHOCTH;

— B cepe cOepereHust 30POBbsSl — npuHamue u peaiusayus 1eHHOCTeH
3I0POBOTO U O€30IMaCHOr0 00pasa KU3HU, Henpusmiue BPeAHBIX IPUBBIYEK
(KypeHus1, ynoTpeOeHHsl aJIKoroJisi, HAPKOTUKOB) HA OCHOBE 3HAHUI O CBOMCTBAX
HApKOJIOTHYECKNX U HAPKOTUYECKUX BEIIECTB.

Iliianupyemble MeTanpeIMeTHbIE Pe3yJIbTaThl OCBOCHHUS Y4eOHOI0 MMpeaMeTa
«Xumus» Ha 0a30BOM ypPOBHe:

— UCNOJIb306aHUEe YMEHUN U HABBIKOB Pa3JIMYHbIX BU0OB [I03HABATEIHHON
NeSATeIbHOCTH, TPUMEHEHUE OCHOBHBIX METOJIOB MMO3HAHUS (CUCTEMHO-
nH(OPMAIIMOHHBIN aHAIIU3, HAOIIOJIEHNEe, U3MEPEHNE, TPOBEICHNUE SKCIIEPUMEHTA,
MOJICIMPOBAHKE, UCCIICAOBATEIbCKAS ACATEILHOCTD) ISl U3YUCHUS PA3IUYHBIX
CTOPOH OKPYXaKIIEH JEUCTBUTEIBHOCTH;

— 6/1a0eHue OCHOBHBIMHM UHTEIUICKTYAIbHBIMU ONEepausiMu: (GOpMyIupoBKa
TUIIOTE3bl, aHAIN3 U CUHTE3, CPABHEHUE U cUCTeMaTu3alus, 0000LIeHre U
KOHKPETHU3allMsl, BbIABICHUE [IPUUUHHO-CIICICTBEHHBIX CBSA3€M U IIOMCK aHAJIOTOB;

— no3Hanue 0OBEKTOB OKPYKAIOUIETO MUpPa OT OOIIEro Yepe3 0COOEHHOe K
eAMHUYHOMY;

— yMeHue TeHepUPOBATh WU U ONIPEACIISITh CPEACTBA, HEOOXOIUMBIE JJIS UX
peanu3anuu;

— yMeHue OTIPEAEATh 1ETU U 3a/I1a4u JIeITeIbHOCTH, BRIOUPATh CPECTBA
peaM3aluy UEJId U MIPUMEHATh UX HA MPAKTUKE;

— UCNOb308aHUE PAZTUYHBIX UCTOYHHUKOB ISl TOJIYYEHHS] XUMHYECKOU
nH(pOpMaIK, TOHUMaHUE 3aBUCUMOCTH COJIepKaHus U (OPMBI TIPEICTABIICHUS
uH(OPMAIIH OT IeJIe KOMMYHHKAIIUU U ajJjpecara;

— YMeHue TIPOAYKTUBHO 00IIAThCS ¥ B3aUMOCHCTBOBAThH B IIPOIIECCE COBMECTHOM
JESTENBHOCTH, YUUTHIBATH TO3UIIUU JPYTUX YIACTHUKOB JACSATEIBHOCTH,
s dexTuBHO pazpemaTs KOHMIUKTHI;

— 20MOBHOCHb U CTTIOCOOHOCTH K CAMOCTOATENIbHON NH(HOPMAIIHOHHO-
MMO3HABATEJNBHOU JIESITEIbHOCTH, BKIIFOYasi YMEHUE OPUEHTUPOBATHCS B PA3JIUYHBIX
MCTOYHUKAX WH(POpMAIUHU, KpUTHIECKH OIICHUBATh U MHTEPIPETUPOBATH
nHMOPMAITNIO, TTOTYIaeMYIO U3 PA3THYHBIX HCTOYHUKOB;

— yMeHue UCTI0NIb30BaTh CPEACTBA MHPOPMAIMOHHBIX U KOMMYHUKAITMOHHBIX
texHosnoruii (nanee — UKT) B perieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33]1a4 C COOJII0ICHUEM TPEOOBaHUN AIPrOHOMUKH, TEXHUKHU



0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U ATUYECKUX HOPM,
HOPM

nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

— 6/1a0eHUe SI3bIKOBBIMH CPEJICTBAMHU, B TOM YHCJIE U S3bIKOM XUMUU — YMEHUE
SICHO, JIOTUYHO ¥ TOYHO MU3JIaraTh CBOIO TOUKY 3PEHMsI, HCIIOJIb30BaTh aJIE€KBATHBIC
A3BIKOBBIE CPEACTBA, B TOM YHUCJIE U CUMBOJIbHBIE (XUMUYECKUE 3HAKHU, (POPMYJIbI U
YpaBHEHHUS ).

IlsianupyemMble peAMeTHbIE Pe3yJIbTATHI OCBOCHHS Y4e€0HOI0 IpeaMeTa
«Xumus» Ha 0a30BOM ypPOBHE:

BrinyckHuK HA 6a30BOM YPOBHE HAYYHUTCH:

— packpeIBaTh Ha MpPUMEpPax pOJb XUMHH B (POPMHPOBAHHHU COBPEMEHHOM
HAay4YHON KapTHUHBI MUPA U B MPAKTUYECKOU JACATEIBHOCTH YEIOBEKA;

— JEMOHCTPHUPOBATh HA MpPUMEpPaxX B3aUMOCBSI3b MEXIY XUMHEH U JPYyrUMU
€CTECTBEHHBIMU HAyKaAMU;

— pacKpblBaThb Ha MpHUMEpPaxX IMOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOCHUS
A.M. bytneposa;

— mnoHuMaTh ¢uzudeckuit cMmpica Ilepuonuueckoro 3akona J[.M. Mennaeneena
U Ha €ro OCHOBE OOBACHATH 3aBHCHUMOCTH CBOMCTB XHMHYECKHX DJIEMEHTOB H
00pa30BaHHBIX MU BEIIIECTB OT JIEKTPOHHOT'O CTPOSHHUS aTOMOB;

— OOBSACHATHL TPHUYMHBI MHOrOOOpa3Wsi BEIIECTB Ha OCHOBE OOIIUX
IpeACTaBICHUN 00 UX COCTaBE U CTPOCHHHU;

— TPUMEHSTH MpaBUJia CUCTEMATHYECKOM MEKIyHAPOAHOW HOMEHKJIATYPbI
KaK CpeACTBa pas3WyeHUs M UJICHTH(PUKAIIMKA BEIIECTB II0 HMX COCTaBy U
CTPOCHHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE W CTPYKTYpHBIE (OPMYJIBI OPraHMYECKUX
BCIIIECTB KaK HOCHUTENeH MH(OpPMAllUM O CTPOSHHUM BEIECTBA, €r0 CBOMCTBAX H
MNPUHAJIC)KHOCTH K OMPEACIICHHOMY KJIaCCy COCIMHEHUN;

— XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA IO COCTABY, CTPOCHUIO U
CBOWMCTBaM, YCTaHABJIMBATh NPUYMHHO-CIICACTBEHHBIC CBSI3M MEXIY JaHHBIMU
XapaKTepPUCTUKAMH BEIlIECTBA;

— TPUBOJIUTH MPUMEPHI XUMHYECKUX PEAKIIUM, PACKPBHIBAIOIIUX XapaKTEPHbIC
CBOMCTBA THITMYHBIX IMPEICTABUTENICH KJIACCOB OPraHMYECKHUX BEIIECTB C ILEIbIO
UX WICHTU(DHUKAIUKY U OOBSICHEHUS 001aCTH IPUMEHCHHS;

— TMPOTHO3WPOBATh BO3MOXKHOCTh NPOTEKAHUS XWMHUYECKUX PEaKIUl Ha
OCHOBE 3HAHMM O THUIAX XWMHUYECKOW CBSI3M B MOJICKyJaX PEarceHTOB W HX
PEaKIMOHHOM CITIOCOOHOCTH;

— HCIOJB30BAaTh 3HAHUS O COCTaBE, CTPOCHHMM M XUMHYECKHUX CBOMCTBAX
BEIIIECTB JIJII O€30MacHOT0 MPUMEHEHHUS B MTPAKTUUECKOHN JIeSITeIbHOCTH,



— TPUBOAWTH TNPUMEPHI  MPAKTHYECKOTO  HUCIOJB30BAaHUS  TPOIYKTOB
nepepaboTki HeDTH W TPUPOJHOTO Ta3a, BBHICOKOMOJEKYISIPHBIX COCTUHEHUN
(MOMMATHIICHA, CHHTETUYECKOTO KaydyKa, alleTaTHOT'O BOJIOKHA);

— TPOBOJUTH OMBITHI IO PACTIO3HABAHUIO OPTaHUYCCKUX BEIECTB: TJIUICPUHA,
YKCYCHOM KHCIIOTBI, HETPEICIbHBIX JXUPOB, TJIIOKO3bI, Kpaxmaja, OElKOB — B
COCTaBE MHINEBHIX MPOIYKTOB U KOCMETHIYCCKUX CPEJICTB;

— BIAQJETh TPAaBWIAMH W TpHeMaMHu Oe30macHOW pabOThl ¢ XMUMHYCCKHUMHU
BEII[ECTBAMHU U JJa0OPaTOPHBIM 000PYIOBaHUEM;

— yCTaHaBJIMBATh 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEaKIIMU M CMEIICHUS
XHMHYECKOTO PaBHOBECHUS OT pa3IMYHBIX (PAKTOPOB C IEIBIO OMMpPEaCICHUs
ONTUMAJIBHBIX YCIOBHH MPOTEKAHUS XUMHYCCKHUX MPOIIECCOB;

— TMPUBOJMTH MPUMEPHI THIPOJIU3a COJICH B TIOBCEIHEBHOW KU3HH UCTIOBEKA;

— TPUBOJAWTH TPUMEPBI OKUCIUTCIHHO-BOCCTAHOBUTEIBHBIX pPEAKIUH B
NPHUPOJIE, MPOU3BOACTBEHHBIX MPOIIECCAX U KUZHEACATESILHOCTH OPTaHU3MOB;

— TPUBOJHWTH TPHUMEPHl XUMHUYECKUX PEaKIUW, pacKpbhIBAIONUX OOIIre
XHMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB — META/UIOB U HEMETAJIOB;

— TMPOBOJUTH  pacyeThl HA  HAXOXKJACHUEC  MOJICKYJSApHOH  (opmyIibl
yIJEBOAOPOJIA MO MPOIYKTaM CTOPAaHUS M 1O €r0 OTHOCHTEIIBHOW IJIOTHOCTH H
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSAIIUX B €I0 COCTAB;

— BIIQJETh TpaBWJIaMU 0E€30MaCHOTO OOpalIeHUs C CIKHUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOW XUMUMU;

— OCYIIECTBIATH TIOMCK XMMHYECKOW WHGOpPMAIMKM 10  Ha3BaHHUSM,
UACHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

— KPWUTHUYECKH OIICHHWBATh M HHTEPIPETUPOBATh XMMHUYCCKYIO WH(GOpPMAIIHIO,
CoJIepKaIlyIocs B COOOIICHHSX CPEJCTB MAaccoBOM HWHGOpMAIMH, pecypcax
WNuTepHeTa, HAYYHO-TIONYJISIPHBIX CTaThSIX C TOYKU 3PCHHUS €CTCCTBCHHO-HAYYHOU
KOPPEKTHOCTH B IIEJISIX BBIABICHUS OIIMOOYHBIX CYXKICHUH M (OPMHUPOBAHUS
CcOOCTBEHHON MO3UIINU;

— MPEACTABNIATh IYTH PEHICHUS TJIOOAIBHBIX MPOOJeM, CTOSAIIUX Iepe
YEJIOBEYCCTBOM: JKOJIOTHUECKHX, SHEPIeTHUYCCKUX, CHIPHEBBIX, U POJIb XHUMHH B
PEIICHUH 3TUX TIPOOIIEM.

BrinyckHuK Ha 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCSH:

—  WIIOCMPUPOBAMb HA NPUMEPAX CMAHOGLEHUE U IBOJIOYUI0 OPSAHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCOPUYECKUX dDMANax ee pa3sumus,

—  UCNONB308aAMb MEMOObl HAYYHO20 NO3HAHUSL NPU BbINOJHEHUU NPOEKMO8 U
VUEOHO-UCCIe008AMENbCKUX 3a0ay NO U3YHUEHUID CBOUCMS, CROCOD08 NOJYYeHUs U
PACNO3HABAHUSL OP2AHUYECKUX BeUeCmB,

—  00vACHAMbL Npupody U Cnocobvl 00pPA30BAHUS  XUMUYECKOU  C8A3U:
KOBANEHMHOU (NONAPHOMU, HENOAAPHOLL), UOHHOU, MEMALIUYECKOU, 8000POOHOU — C
yevio onpeoeieHUs XUMuyeckol akmueHoCmMu 8eujecms;

—  YCMAHABIUBAMb 2EHEMUYECKYIO C853b MedHCOY KIACCAMU OP2aHUYECKUX
gewecms Onsl  0DOCHOBAHUS — NPUHYUNUATLHOU — 8O3MONCHOCMU — NOJYYEHUs]
OP2aHUYECKUX COeOUHeHUl 3a0aHH020 COCMABA U CIMPOESHUSL,



—  YCMAaHAasIu8amsv 83aUMOCEA3U Mexcoy pakmamu u meopueti, NpuduHou u
creocmeuem npu amanuze npooieMHbIX cUumyayuti U 000CHOBAHUU NPUHUMAEMbBIX
peulenull Ha OCHO8e XUMUYECKUX 3HAHUU.

1. Conep:xxanue yueGHOr0 npeamMera
ba3oBblil ypoBeHb

OCHOBBI OPraHUYeCKOM XUMHHU

IlosiBnenue u Pa3BUTHUC OpFaHquCKOﬁ XUMHH KaK HAYKHU. HpeI[MCT OpFaHH‘ICCKOﬁ
XUMHUHU. MeCTO U 3HaYeHUe OpFaHquCKOﬁ XUMHUHU B CUCTEMC CCTCCTBCHHBIX HAYK.

XHUMHUYECKOE CTPOCHUE KAK MOPSATOK COCUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJIEHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOT'O CTPOEHHUS
oprann4eckux coeauHeHnii A.M. bytnepoBa. YTiiepoHbIN CKEIET OPraHuueCKOn
MouieKysbl. KpaTHOCTh XUMHYECKOM CBSI3U. 3aBUCUMOCTD CBOMCTB BEILIECTB OT
XUMHYECKOr0 CTpOoeHHUs MoneKysl. I3omepus u nsomepsl. [lonsarue o
dyHkimoHanbHOM rpynme. [puHiunsl knaccuukanum opraHu4ecKux
coenuHeHui. CucteMatuueckass MK lyHapoaHasi HOMEHKJIATypa U MIPUHLHUIIBI
o0Opa30oBaHus Ha3BaHUU OPTraHUYECKUX COCTUHECHU.

Anxanbl. Cmpoenue monexynvl memarna. ['OMOTOTHYECKUH Psijl AJIKAHOB.
I'omonoru. Homenknarypa. M3omepus yriiepoaHoro ckenera. 3aKOHOMEPHOCTH
U3MEHEHMS (PU3MUYECKUX CBOMCTB. XMMUYECKHE CBOMCTBA (HA MIPUMEPE METaHA U
ATaHa): peakiny 3aMenieHus (TaloreHUpOBaHuE), IETH IPUPOBAHUS KaK CIIOCOOBI
MOJIy4eHUS BaXKHEUIIINX COeIMHEHUN B OpraHnyeckoM cuHTese. ['openne merana
KaK OJTMH U3 OCHOBHBIX MICTOUYHUKOB TEILJIa B IPOMBIIIUICHHOCTH U OBITY.
Haxoxnenue B mpupojie v MpuMEHEHUE aJKaHoB. [lonamue 0 YukioaiKauax.

Ankensl. CmpoeHnue monexynvl omuiena. 'oMOIOrnYecKui psijl alIKEeHOB.
Homenknarypa. M3oMepust yriaepoaHOro CKelieTa v MoJIOKEHUsI KpaTHOU CBS3H B
MoJieKysie. XMMUUYECKUE CBOMCTBA (Ha MpUMEPE ITUIICHA): peaKIUU
MpUCOEANHEHNUS (TaJJOTE€HUPOBAHUE, 2UOpUposanue, TUAPATALINS,
2UOpoeanoceHUposanue) Kak cnocod monydeHus: GyHKIIMOHAIBHBIX MPOU3BOTHBIX
YIJIEBOJIOPOIOB, ropeHus. [lonumepusanus 3TuaeHa Kak OCHOBHOE HaIlpaBJICHHE
ero ucnojib3oBaHud. [loTUATUIIEH KaK KPYITHOTOHHAXKHBIN MTPOAYKT XUMUYECKOTO
npou3BojicTBa. [[pumeHenne >TuiieHa.

Ankanuvensl v kayuyku. [loHsiTue 00 ankaaueHax Kak yriieBoJopoaax ¢
JIBYMsI IBOMHBIMU CBs3siMU. [lonumepuzanus quBuHuia (Oyraauena-1,3) kax
croco0 MOJy4YeHHs] CHHTETUYECKOro Kayuyka. HaTypanbHbIi U CHHTETUYECKUI
Kayuyku. Bynkanun3zamnus kayuyka. Pesuna. [IpumeHenune kaydyka u pe3uHbI.

Anxunsl. CmpoeHnue monexynvi ayemuiera. ' oMONOrnYeCKui psii AIKUHOB.
Homenkiarypa. M3oMepust yriiepoTHOTO CKENeTa U MOJ0KEHUSI KPaTHOU CBS3U B
MoJieKysie. XuMHUUYECKUEe CBOMCTBA (Ha MpUMEpPE alleTUIIEHA): PeaKInU
MpUcoeANHEHUs (raJOTeHUPOBAHUE, 2UOpUpOsaHue, TUAPATALINS,



2U0po2ano2eHuposanue) Kak cnocod nosydeHus NoJIUMEPOB U IPYTUX MOIE3HBIX
NpOAYKTOB. [ 'OpeHune areTuaeHa Kak MCTOYHUK BBICOKOTEMITEPATypHOTO IIIaAMEHH
JJIsL CBApKU U pe3Kku MeTayuioB. [IpuMeHenue aneTusieHa.

Apenbl. beH3o11 kak mpencTaBUTENb APOMATHUECKUX YTII€BOJOPO/IOB.
Cmpoenue monexynvl Oenzona. XUMUYECKUE CBOMCTBA: PEaKLUU 3aMEICHUS
(rajoreHupoBaHHe) KaK Croco0 MOJYyYeHHUS] XUMHUUECKUX CPEACTB 3alIUThI
pacTeHui, mpucoeInHeHNs (THAPUPOBAHUE) KaK JOKa3aTeIbCTBO HEMIPEACIHLHOTO
xapakTtepa 6enzona. Peakius ropenus. [Ipumenenue 6eH3oma.

Cruprel. Knaccudukaius, HOMEHKIaTypa, U30MEPUs CIIUPTOB. MeTaHOI U
ATAHOJI KaK MPEJICTABUTEIHN MPEACIbHBIX OJHOATOMHBIX CIIUPTOB. X UMHUYECKUE
CBOICTBA (Ha MpUMepe METaHOJIa U ATAHOJA): B3aUMOJICHCTBUE C HATPUEM Kak
croco0 yCTaHOBJIEHUS HAIMYUS THAPOKCOTPYIIIbI, PEAKITUs C
raJIoreHOBOJIOPO/IAMH KaK CIOco0 MOJTy4YeHUs: pacTBOPUTENIEH, IeTUapaTalus Kak
croco0 MmoaydeHus dTHUiIeHa. Peakius ropeHus: CIIUPThI KaK TOTUIUBO.
[Ipumenenue metaHosa u 3TaHona. Ou3nonornyeckoe 1eiCcTBUE METaHOoIIa U
ATaHOJIa HA OPTaHU3M YEJIOBEKA. DTHJICHIJIUKOJIb U TJIMIIEPUH KaK MPEeACTaBUTEIN
peIeIbHBIX MHOTOATOMHBIX CTUPTOB. KauecTBeHHas peakiivsi Ha MHOIOAaTOMHBIC
CIIUPTHI U €€ TPUMEHEHHUE JIJIsl pacliO3HaBaHUs TIIUIEPUHA B COCTABE
KOCMETHYECKHUX cpelcTB. [IpakTuyeckoe MpUMEeHEHHE STUIICHTIIUKOIS U
TJIULIEPUHA.

®enon. CTpoeHue MOJIEKYIIBI (heHoNa. B3aumnoe enusHue amomos 8
MoneKye ¢henona. Xumuueckue ceoucmea: 83aumooelicmaue ¢ Hampuem,
auopoxcuoom nampus, opomom. llpumenenue enona.

Anpaeruasl. Metanans (popMalibieTu1) U dTaHaIb (arleTaabAeTHI) KakK
IpEACTaBUTEN MPESIbHBIX allberu0B. KauecTBEeHHbBIE peaKIluy Ha
KapOOHWIBHYIO TPYIITY (PeakKius «CepeOpsTHOTo 3epKaiiay, B3aUMOJIEHCTBHE C
ruapokcuaoMm meau (I1) u ux npumenenue ajisg oOHAPYKEHUSI TIPEICIIBHBIX
aJIBJCTHIOB B TIPOMBIIIIJICHHBIX CTOYHBIX BOJaX. TOKCHUYHOCTD aJIbJIETHIOB.
[Tpumenenue hopmaapaeruaa 1 aneTaibaeTuaa.

KapGoHoBbIe KUCTOTHI. YKCYCHAsI KHCIIOTa KaK MPEICTaBUTEIh TIPEIEeTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. XUMUYECKHE CBOICTBA (HA MpUMeEpe
YKCYCHOUW KUCJOTBI): PEAKIMU C METaulaMi, OCHOBHBIMU OKCHJIaMH, OCHOBaHUSIMU
U COJISIMUM KaK MOJATBEPKAEHUE CXOJICTBA C HEOPTaHUYECKUMU KHUCIIOTAMM.
Peakmus atepudukanum kak crocod moydeHust CloXHbIX 3QupoB. [Ipumenenune
YKCYCHOM KUCIOTHI. [IpefcTaBieHune o BRICITUX KapOOHOBBIX KUCIOTAX.

Crnosxxabie 3¢upsl 1 KUpbl. CI0KHBIE YPUPHI KAK TTPOTYKTHI
B3aUMOJICHCTBUS KapOOHOBBIX KUCIIOT cO ciupTaMiu. [IprmMeHeHne cioxHbIX
3(upoB B NUIEBOI U NaphOMEPHON MPOMBIIIIEHHOCTH. JKUPBI KaK CIOXKHbBIE
3(UpHI TIIUIIEPUHA U BBICIINX KapOOHOBBIX KUCIIOT. PacTUTENbHBIEC U )KUBOTHbBIC
KUPBI, UX cocTaB. Pacrio3HaBaHue pacTUTEIbHBIX )KUPOB HA OCHOBAHUU UX
HemnpeaeapHoro xapakrepa. [IpuMmenenue xupoB. ['UIposin3 Ui OMbUICHHUE KUPOB



KaK CIOCO0 MPOMBIIIJIEHHOTO MOJY4YEeHHSI COJIEN BBICIINX KapPOOHOBBIX KHCIIOT.
MpL14 KaKk COJIM BBICIIMX KApOOHOBBIX KUCIOT. MOIOIIME CBOMCTBA MbLA.

VYrnesonsl. Knaccudukanus yriaeBonoB. HaxoxaeHue yriaeBomioB B
npupoje. ['mroko3a kak anpaeruaocnupt. bpoxkenue riaroko3sl. Caxaposa.
T'uoponuz caxaposwi. Kpaxman u 1eJuU110J103a KaK OMOJIOTHYECKHUE TTOJTUMEPHI.
XVWMHUYECKHE CBOWCTBA KpaxMaja | IeJITI0N03bI (THAPOIIH3, KaYeCTBEHHAS
peakius ¢ HoJA0M Ha KpaxMaJl B €€ MPUMEHEHNE /TSl OOHAPYKEHUS Kpaxmasia B
mpoayKTax nmuTanus). [[puMmeHenne u Ouosoruueckasi posib yriieBoaoB. [lonsTue
00 MCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE alleTaTHOTO BOJIOKHA.

I/IﬂeHTI/I(I)I/IKaHI/IH OpPTraHUYCCKUX COGI[PIHGHI/Iﬁ. I'enemuueckas cesa3v Me:)fcay
Knaccamu opeaHudecKux coeournenuli. TUIBI XUMUYECKUX peaKHI/Iﬁ B
OpFaHI/I‘IeCKOﬁ XUMUH.

AMUHOKHCITOTHI U Oesiku. COCTaB M1 HOMEHKIJIATYpa. AMHHOKHCIIOTBI KaK
am(poTepHBIC OpraHuveckue coenquuenus. [lentuanas cBs3b. buonorndyeckoe
3HAYCHHUE O-aMUHOKHUCIOT. O0IacTH MPUMEHEHUS aMHHOKHCIIOT. bekn kak
npupoIHbIe OuoronuMepbl. CocTaB M CTpoeHUE OCJIKOB. XMMHYECKHE CBOMCTBA
OeNKoB: THIPOIN3, NeHaTypaius. OOHapy)eHHe OSIKOB IPH MTOMOIIH
KauyeCTBEHHBIX (I[BETHBIX) peakiuid. [IpeBparieHus OCIKOB IMUIIY B OpraHU3ME.
buonorndeckue QpyHkImu 0EIKOB.

Teopeanecmle OCHOBBI XUMHH

Crpoenue BemectBa. CoBpeMEHHas MOJIENb CTPOEHUS aTOMa. DIIEKTPOHHAS
KoH(uUrypanusa aroma. OCHo8HOe U 8030YHCOeHHble COCMOSAHUS AMOMOS.
Knaccudukaiius XMuMUYECKUX JIEMEHTOB (s-, P-, d-3memenTs). OcobeHHOCTH
CTPOEHUS YHEPreTUYECKUX ypoBHEH aToMOB d-anemeHToB. [lepuonnueckas
cucremMa xuMudeckux 3jeMeHToB .M. MenaeneeBa. ®u3nyuecKuii CMBICTT
ITepuonnueckoro 3axkoHa /(.. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COEMHEHUI TI0 MIEPUOJaM U TPYIIIaM.
DNEeKTpOHHAS IPUPOJA XUMUYECKOU CBS3U. DJIEKTPOOTPULIATENHHOCTh. Buabl
XUMUYECKOU CBSI3M (KOBaJEHTHAsI, HOHHAs, METaJUIM4eCKasi, BOJIOPOIHAS) U
MEXaHU3MBbI ee 00pa3oBanusi. Kpucmannuueckue u amopguvie seuecmaa. Tunvl
KPUCMANIUYECKUX peuemoK (AmoMHasl, MOJIEKYIAPHAsL, UOHHAS, MEeMALIUYecKas).
3asucumocms uzuneckux ceolicmea gewecmea 0m muna KpUCMaiiuyeckoll
pewemku. [IpuunHbl MHOroOOpa3ust BEUIECTB.

XuMHu4eckue peakiuu. ['oMoreHHble U reteporeHHbie peakiuu. CKopocThb
peakinu, ee 3aBUCUMOCTh OT Pa3INUHbIX (DAKTOPOB: MPUPOBLI PEATHPYIONTUX
BEIIECTB, KOHIEHTPAMU PEATUPYIONIMX BEIIECTB, TEMIIEPATYPHI, TUIOLIAAN
PEaKIHOHHON MOBEPXHOCTH, HAMUYMS KaTain3aropa. Poib katann3atopos B
MPUPO/JIE U MPOMBIIIEHHOM MPOou3BoAcTBE. OOpaTUMOCTh peakuii. XUMUYECKOe
PABHOBECHUE U €r0 CMEIIECHUE O] ICHUCTBUEM pa3IMUHbIX (PaKTOPOB



(KOHILIEHTpalKs peareHTOB WM MPOAYKTOB PEAKLUH, JaBICHHUE, TEMIIepaTypa) A
CO37aHMs ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX MPOLECCOB.
Lucnepchvie cucmemvi. Ilonamue o konnoudax (3o1u, 2eau). Mcmunnvie
pacmeopyl. Peakuiuy B pacTBOpax JIEKTPOJIMTOB. pH pacTBOpa Kak IOKa3aTellb
KHUCJIOTHOCTHU cpelbl. ['uaponus coneil. 3HaueHne ruIpoian3a B OMOIOTHUECKUX
0OMEeHHBIX nporeccax. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPOJIE,
MPOU3BOJICTBEHHBIX POLECCAX U )KU3HEAEATENBHOCTH OPTraHU3MOB.
OKHCIUTENBHO-BOCCTAHOBUTEIBbHBIE CBOMCTBA MPOCTHIX BEUIECTB — METAILJIOB
IJIaBHBIX M MOOOYHBIX MOATPYNH (M€, ’KeJIe30) U HEMETAIIOB: BOAOPOA,
KHCJI0pOJa, rajloreHoB, cephl, a3oTa, Gocdopa, yriepoaa, kpemuus. Kopposus
METAJUIOB: BUJIbl KOPPO3UHU, CLIOCOOBI 3aIIMTHl METAJJIOB OT KOPPO3HH.
Dnekmpoaus pacmeopos u pacnnasos. llpumenenue snekmpoausa 6
NPOMBIULTIEHHOCTU.

XuMHUSA 1 JKU3Hb

Hayunbie meTobl MO3HAHUS B XUMHUH. VICTOYHUKHA XUMHYECKOIN
uHpopmaruu. [Tonck napopManuu 1Mo Ha3BaHUAM, UACHTHPUKATOPAM,
CTPYKTYpHBIM (popmynaM. MojenupoBaHie XUMUUYECKHUX MPOLIECCOB U SIBJICHUIA,
XUMUYECKUl aHaau3 U cuHme3 Kak METOJIbl HAy4YHOI'O MIO3HAHUS.

XuMmus u 310poBbe. JIekapcTBa, pepMEeHTHI, BATAMUHBI, TOPMOHBI,
MUHEpaJIbHBIC BOABL. [Ip0o0IeMBl, CBSI3aHHBIC C PUMEHEHHUEM JIEKapCTBEHHBIX
npernapaToB. BpeaHble TPUBBIUKK B (aKTOPHI, pa3pylIaroIIre 310pOBbe (KypeHHe,
yIOTpeOJICHNE aJIKOToJIsl, HapKoMaHus ). PanimonansHoe nmutanue. luuyesvie
006asku. OcHOBbl NUWEBOU XUMUU.

XUMHS B TIOBCETHEBHOM KU3HU. MOKOIIUE U YUCTAILINUE CPEIICTBA.
Cpeocmea 60pbObI ¢ OBIMOBLIMU HACEKOMBIMU. PEnelleHmbl, UHCeKMUYUObL.
CpenctBa IMYHON TUTHEHBI U KOCMETUKH. [IpaBuia 6e3o0macHoi paboThI ¢
€IKUMH, TOPIOYMMH U TOKCUYHBIMH BELIECTBAMU, CPEACTBAMH OBITOBOWM XUMHH.

XUMUS U CEIIbCKOE X03IMCTBO. MUHEpaIbHbIE M OPraHUYECKUE YI00pECHMUS.
CpenctBa 3alIUThl pACTCHUI.

Xumus U 3HepreTuka. [IpupoaHeie HCTOYHUKH yriaeBoaopoaoB. [Ipupoausii
Y TIOTTYTHBIN HEPTSHOM ras3pl, UX COCTaB U UcMoyib3oBaHue. CocTaB HEDTH U ee
nepepadborka. Herenpomykrel. OkTanoBoe uucio 6en3nna. OxpaHa
OKpYXaroiei cpenbl npu HedTenepepadoTKe ¥ TPAHCTIOPTUPOBKE
He(QTENPOTYKTOB. AJTbTEpPHATUBHBIC NCTOYHUKHU YHEPTUU.

Xumus B crpoutenbetBe. Llement. beton. [lon6op ontumanbHbIX
CTPOUTENBHBIX MATEPUAJTIOB B MPAKTUYECKOMN AEATEIILHOCTH YEIIOBEKA.



XUMHSA U IKOJIOTHsI. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPENBI U €TI0
nocyencTeusa. Oxpana rugpocdepsl, MOoUYBbl, aTMOC(hEpHI, (PIOPHI U PayHbI OT
XUMHYECKOTO 3arpsi3HEHUS.

1. TemaTuyeckoe nIaHNpPOBaAHUE

Ne Tema Kos-Bo
JacoB

10 kaacc

1 TEOPUS CTPOEHUS OPTAHUYECKNX COEMHEHUN | 3

2 YI'JIEBOAOPO/bI 1 X ITPUPOJIHBIE UICTOYHUKU 9

3 KNCJIIOPOACOJEPXAIIME OPITAHUYECKHE 8
COEAUHEHUS

4 A30TCOIAEPXXAIIME OPTAHUYECKHUE 8
COEJIMHEHI

5 ITpoMesxyTouHas aTTecTanus 1

6 XUMUS U KN3Hb 4
O6o6maroree moBTopeHne Kypca xumuu 3a 10 kmacc 1
Hroro 34
11 kaacc

1 [MEPUOIMYECKNN 3AKOH U CTPOEHUE ATOMA 4

2 CTPOEHME BEIIECTBA 11

3 DJIEKTPOJIMTNYECKAS JTUCCOLMALIA 7

4 XUMHNYECKHE PEAKIIMN 11

5} ITpoMexxyTouHas aTrecTaius 1
Hroro 34
Bcero 3a 10-11 kiaacchl 68




