«TPUHATO» «YTBEPXJIAIO»

Ha 3aceJaHNH [1eJarorm4ecKoro copera JupekTop mkomsi: MeBeneBa A A.
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IIpuxa3 Nel27 ot 01 eeutsabpsa 2022 r.

MyHununajibHoe Ka3eHHOe 001eo0pa3oBaTe/IbHOE YUPeKIeHUEe
CopTaBajibCKOro MyHMIMNAJIBbHOT0 paiioHa Pecny0inkn Kapeaus
Bsprcuibcekasi cpeansia o0meodpa3oBarebHas HIKOJIA

Pabouyas nporpamma mno
npeamery
XUMMUS
10 - 11 kaace

CpOK peajmu3anuu: 2 roaa

2021 rop,



IHosicHUTEJALHAS 3ANNCKA

Pabouas nporpamma mo xumuu g yudamuxcs 10-11 kiaccoB o01meo0pa3zoBaTesIbHbBIX
yUpexJIeHUH pa3paboTaHa Ha OCHOBE!

-denepanbHOr0 rocylapCTBEHHOIO0 00pa30BaTENbHOIO CTaHJApTa CPEJHEro oOIero
o0pa3oBaHus,

- TIPUMEPHON MPOrpaMMBbl CPEHEro OOIIero 0Opa3oBaHUs MO XUMUU (MPOTOKOJI OT 28
utoHs 2016 . Ne 2/16-3),

- pabouell mporpaMMbIKypca XWMHH, pa3zpaboTaHHON K yueOHMKam aBTopoB I'. E.
Pymutnca u @. I'. ®enpamana mist 10—11 kmaccoB o6mieoOpa3oBaTeNbHBIX OpraHU3AIU.
AdanacseBa M. H. M.: IIpocBemenune, 2020r.

[Iporpamma paccuutana Ha 70 4 (1 4 B Hezeno).

HJIaHI/IDVCMble pe3vVJabTAThl U3VUCHUA V‘lBﬁHOFO npeamMera «XHMHA:

JInyHOCTHBIE pPe3yabTaThl OCBOECHUS MPOTPAMMBbI JOJLKHBI OTPAXKaTh:

1) poccuiickyto TpaXkIaHCKYIO UACHTUYHOCTb, TATPUOTHU3M, YBAXKEHHE K CBOEMY HapO.y,
YyBCTBa OTBETCTBEHHOCTH nepen PoIuHOM, ropaocTu 3a cBoM Kpal, cBoro Poauny, npouuioe u
HaCTOsIII[ee MHOTOHALIMOHAILHOTO Hapoia Poccun, yBaxeHHe rocy1apCTBEHHBIX CUMBOJIOB
(repO, dumar, TuMH);

2) IpaXXa1aHCKYIO IMO3UIHIO KaK aKTUBHOI'O U OTBCTCTBCHHOI'O YICHA pOCCHﬁCKOFO O6HIGCTBa,
0CO3HAKMIEro CBOM KOHCTUTYLIMOHHEIC IIpaBa U O6ﬂ3aHHOCTI/I, YBAXaromiero 3aK0H U
IIpaBoOIIOPAI0K, o6ﬂaz[afomero YYBCTBOM COOCTBEHHOTO JOCTOHMHCTBA, OCO3HAHHO
INPpUHUMAOMCTO TPAAUIHUOHHBIC HAIIMOHAJIBHBIC U O6H.IC"ICJ'IOB€‘I€CKI/IC F'YMAaHUCTUYCCKHUEC U
JACMOKPATHYCCKHUEC HCHHOCTHU,

3) TOTOBHOCTbB K CIIY’KCHUIO OTe‘leCTBy, €ro 3aliuTe,

4) chopMHpPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 00I1IeCTBEHHOM MPaKTUKH, OCHOBAHHOIO Ha JAMAJIOTe KYJIbTYp, & TAKXKE Pa3IMUHBIX
(opM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

5) C(l)OpMPIpOBaHHOCTB OCHOB CaMOpPa3BUTUA U CAMOBOCIIMTAHUSA B COOTBETCTBHUU C
O6H_ICLIGJ'IOBC‘-ICCKI/IMI/I HOECHHOCTAMU U HACaJIaMU I'paKAaHCKOT'O O6H_ICCTBa; TOTOBHOCTb U
CIIOCOOHOCTB K CS.MOCTOHTGJ'IBHOI:I, TBOp‘leCKOﬁ 1 OTBETCTBEHHOM ACATCIBHOCTH,

6) TOJICPAHTHOC CO3HAHUC U TTOBCACHUC B MTOJUKYJIBTYPHOM MUPEC, TOTOBHOCTb U CIIOCOOHOCTH
BCECTU AUAJIOT C APYTUMHU JIFOAbMH, JOCTUT'AaTh B HEM B3aUMOIIOHUMAHU, HAXOUTh O6IJ_[I/IC Jagsaaese
" COTPpYAHHUYATH I UX JOCTUKCHU,



7) HaBBIKK COTPYJHUYECTBA CO CBEPCTHUKAMM, JIETbMU MJIAJIIIETO BO3PACTa, B3POCIBIMU B
o0pa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOM, YIeOHO-UCCIIEI0BATENBCKOM, IPOSKTHOM U IPYTUX
BHUAAX ACATCIIBHOCTU,

8) HPaBCTBEHHOE CO3HAHUE M TIOBEJICHHE HA OCHOBE YCBOCHHSI OOICUECIIOBEYECKUX [ICHHOCTEIH;

9) rOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM UHCIIE CaMOOOPa30BaHUIO, HA IPOTSLKEHNUN
BCEH JKM3HU; CO3HATENILHOE OTHOIICHHE K HETIPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO
YCHENIHOM mpohecCHOHaIbHON U 00IIECTBEHHOM JIeATEIbHOCTH;

10) acreTndyeckoe OTHOIICHHE K MUPY, BKITFOYAs 3CTETUKY OBbITa, HAYYHOTO M TEXHUIECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUIA;

11) npuHsATHE U peanu3aluio HIEHHOCTEH 310poBOro 1 0e30macHoro oopasa )KU3HH,
MOTPeOHOCTH B (U3NYECKOM CaMOCOBEPIICHCTBOBAHUY, 3aHATUSAX CIOPTUBHOO3/I0POBUTEIILHOMN
NeSITeIbHOCTBIO0, HETIPUSATHE BPEHBIX MPUBBIUEK: KYPEHHUS, YIIOTPEOIEHUS aJIKOrOJIs,
HApKOTHUKOB;

12) 6epexxHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3MUEeCKOMY U
MICUXO0JIOTMYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK U JPYTUX JIFOJEH, yMEHHE OKa3bIBATh
MIEPBYIO MOMOIIIb;

13) oco3naHHBII BEIOODP OymyIiei mpodeccun 1 BO3MOKHOCTEH peain3aliii COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOIIIEHUE K TPO(ECCHOHATTLHON JEATSIIEHOCTH KaK BO3MOKHOCTH
YUYaCTHsI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIIHOHATEHBIX
npooseM;

14) chopMupPOBaHHOCTH SKOJIOTMYECKOTO MBIIUICHHUS, TOHUMAaHUS BIUSHUS COLUAIBHO-
SKOHOMMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHOM U COLIMANIBHON Ccpeibl; MpuoOpeTeHne
OTIBITa 3KOJIOTO-HAMPABICHHOM JIESTEIIBHOCTH;

15) oTBETCTBEHHOE OTHOIIEHUE K CO3/IAaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO MIPUHSATHUS
[EHHOCTEN CEMEUHOMN KU3HU

MeTaIIpeI[MeTHLIMH pe3yJdbTaTaMH OCBOCHUSA IIPOI'PpaMMBI ABJIAKOTCS:

1) YMCEHUEC CAMOCTOATCIIBHO ONIPCACIIATD HEIU ACATCIbHOCTU U COCTABJIATD I1JIAHBI
ACATCIIBHOCTH,; CAMOCTOATCIIbHO OCYIICCTBIIATH, KOHTPOJIHUPOBATH U KOPPCKTUPOBATH
ACATCIIBHOCTD, UCIIOJIb30BAaTh BCC BO3MOKHBIC PECYPCHI IJISI NOCTUIKCHUSA ITOCTABJICHHBIX ueneﬁ
" p€ajin3alivu IIJIaHOB ACATCIbHOCTHU, BBI6I/IpaTB YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAlIHUAX,

2) yMeHHe MPOJYKTUBHO OOIAThCs M B3aMMOAEHCTBOBATh B IIPOLIECCE COBMECTHOM
NeATeIbHOCTH, YUUTHIBATh MO3ULIUU APYTUX YUaCTHUKOB JIEATEIBLHOCTH, 3PPEKTUBHO
pasperiatb KOHQIUKTHI;

3) BJIaJICHHUC HaBbIKaMH HO3HaBaTeJIBHOI\/’I, y‘Ie6HO'I/ICCJ'IeI[OBaTeJ'IBCKOI7I n HpOCKTHOfI
ACATCIIbHOCTH, HABBIKAMU PA3PCILICHUA npo6neM; CITOCOOHOCTH U TOTOBHOCTD K
CaMOCTOATCIIbHOMY ITIOUCKY MCTONOB PCIICHUS ITPAKTUICCKUX 3a/1a4, IPUMCHCHHUIO PA3JIMYHBIX
MCTOAOB ITO3HAHMUA,

4) TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSTEIBHOM HH(bOpMaHHOHHO-HOBH&B&TCHBHOﬁ
ACATCIIBHOCTH, BIIAJACHNUC HABBIKAMU TIOJTYUYCHU A HCO6XO,Z[PIMOI>1 HH(bOpMaHHH ns3 CHOBapCﬁ
Pa3HBIX TUIIOB, YMCHUC OPUCHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX I/IH(I)OpMaI_II/II/I, KPpUTHYCCKU
OLICHUBATL U UHTCPIIPECTUPOBATDH I/IH(I)OpMaL[I/IIO, MoJIy4aCM Y10 U3 Pa3JIMIHbIX UCTOYHUKOB,



5) yMeHHE UCTIOJIB30BATh CPEACTBA HHPOPMAITMOHHBIX 1 KOMMYHHUKALIMOHHBIX TEXHOJIOTHI
(manee — UKT) B penieHMM KOTHUTHBHBIX, KOMMYHHUKaTUBHBIX U OPraHU3allMOHHBIX 33]1a4 C
cobmroreHreM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, PABOBBIX U ATUYCCKUX HOPM, HOPM MH(POPMAIIMOHHOM O€3011aCHOCTH;

6) yMeHHE OTIpeIeisITh Ha3HaueHNe U (PYHKIIUHU Pa3IMYHBIX COIMAIbHBIX HHCTUTYTOB;

7) YMCHHE CaMOCTOATCIIbHO OLICHUBATL U IIPUHUMATDh PCHICHUS, OMPCACIIAIOIINE CTPATCTUIO
MOBCACHUS, C YUCTOM I'pa’XIaHCKHUX U HPAaBCTBCHHBIX HCHHOCTGI\/JI;

8) BJIAICHUC A3BIKOBBIMHU CPCACTBAMU - YMCHUC SAICHO, JIOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY
3pC€HHA, UCII0JIb30BAaTh aJICKBATHLIC A3BIKOBBIC CPCACTBA,

9) BnazieHNe HaBbIKaMU MTO3HABATEIbHOU peIeKCUN KaK 0CO3HAHUS COBEPIIAEMbIX ACUCTBUM 1
MBICJIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM, I'PAHHUILL CBOETO 3HAHUS U HE3HAHMS,
HOBBIX IT03HABATENBHBIX 33J1a4 U CPEIACTB UX TOCTHKECHUS.

IIpenmeTHbIe pe3yjbTATHI OCBOEHHS MPOrPaMMBbI:

B pesynbrare wusydeHus ydeOHOro mnpeamera «XUMHUS» Ha YpPOBHE CpeIHEro oOuiero
00pazoBaHUs:
BbInycKHUK HAy4YUTCH:

packpblBaTh Ha MpUMEPax poJib XUMUU B (QOPMHUPOBAHUM COBPEMEHHOM HaydyHOU
KapTUHBI MUPA U B IPAKTHUYECKOH EATEIHLHOCTH YEI0BEKa;

NEeMOHCTPUpPOBaTH HA IpUMEpax B3aHUMOCBSI3b MEXAY XUMHUEH U JIpYTUMH
€CTECTBEHHBIMU HaYKaMU;

pacKphIBaTh Ha MPUMeEPax MOJIOKEHUS TEOPUU XUMUYECKOTo cTpoeHus A.M. bytiepoBa;
nmoHuMath Qusnyeckuii cmbica Ilepuogudeckoro 3axkona JI.M. MenneneeBa u Ha €ro
OCHOBE OOBSICHATH 3aBUCHMOCTb CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa30BaHHBIX UMU
BEIIECTB OT AJIEKTPOHHOTO CTPOCHHSI aTOMOB;

OOBSACHATH MPUUYMHBI MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MPEACTaBICHUN 00 MX
COCTaBE€ U CTPOCHHH;

MPUMEHSTH MpaBUjla CUCTEMAaTHYEeCKOW MEXIYHApOJHONW HOMEHKIATYphl KaK CpeAcTBa
pa3nuyeHus U UACHTU(UKALIMY BEUIECTB 110 UX COCTABY U CTPOCHUIO;

COCTaBIIAITh MOJIEKYJISIPHBIE U CTPYKTYypHbIE (DOPMYJIBI OPraHMYEeCKHX BEIIECTB Kak
HOCcHUTeNelH MH(pOpPMalK O CTPOCHUHU BEIIECTBA, €r0 CBOWCTBAX MU MPHHAICKHOCTH K
OTIpeJIeIEHHOMY KJIacCy COCIUMHEHHIA;

XapaKTepu30BaTh OPraHWYecKhe BeEIIeCTBAa IO COCTaBy, CTPOCHHIO M CBOICTBaM,
yCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBS3M MEXIY TaHHBIMU XapaKTEePUCTUKAMHU
BEIIECTBA;

MPUBOJUTH MPUMEPHl XUMUYECKUX PEAKLUN, PACKPBIBAIOLIMX XapaKTEpHbIE CBOMCTBA
TUMHAYHBIX TPEJICTABUTENIEd KJIACCOB OPraHWYECKHX BEHIECTB C LEIbI0 HX
uaeHTUPUKAIIMN 1 00BbsICHEHUS 001acTH TPUMEHEHUS;

MIPOTHO3UPOBATHh BO3MOKHOCTh MPOTEKAHHUS XUMHUYECKUX PEAKIMil HA OCHOBE 3HAHUH O
TUTIAX XUMHUYECKOH CBSI3HM B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHOM CIIOCOOHOCTH;
WCIIOJb30BAaTh 3HAHUS O COCTaBE, CTPOEHHMM M XMMHUUYECKHX CBOMCTBaX BEIIECTB JIs
0€30MacHOTO MPUMEHEHUS B IPAKTUUECKOH eATENbHOCTH;

MIPUBOJIUTEH TPUMEPHI MPAKTUYECKOTO HCIIOJIL30BaHUS MPOAYKTOB MepepadoTKu HePTU U
MPUPOJIHOTO T'a3a, BBICOKOMOJEKYJISPHBIX COCAMHEHUMN (MOJUATHIICHA, CUHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);



IIPOBOAUTL OIIBITHI IO PACIIO3HABAHUIO OPraHMYCCKHUX BCIICCTB: I'IMICPHUHA, YKCYCHOﬁ
KHCJIOTBI, HCTIPCACIIbHBIX KHUPOB, I''IFOKO3bI, Kpaxmalia, OEIKOB — B COCTaBeE MU CBBIX
MPOJIYKTOB U KOCMETHYECKUX CPEJICTB;

BJIAJICTh IIpaBWJIaMU U IPpUECMaAMU Oe30macHOM paGOTBI C XUMHUYCCKHUMHU BCIICCTBAMHU U
1a00paTOPHBIM 000y IOBAHUEM;

YCTaHaBJIMBATb 3aBUCHUMOCTL CKOPOCTU XUMHYECKOM pC€aKkuuu U CMCIICHUA XUMHUYCCKOTI'O
PaBHOBECHA OT PA3JIMYHBIX q)aKTOpOB C HCJIBIO ONPCACIICHUSA ONTUMAJIBHBIX yCJ'IOBI/Iﬁ
MMPOTCKAHUA XUMHUYCCKUX MIPOLCCCOB,

MPUBOJUTH TIPUMEPBI FHIIPOJIU3a COJICH B TIOBCETHEBHOW JKU3HH YEIIOBEKA;

NpUBOAUTL IMPUMCPBI  OKUCIIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ B nmpupoae,
MMPOU3BOJACTBCHHBIX IMPOLCCCax U KUBHCACATCIbHOCTU OPraHu3MOB;

MPUBOJUTE MPUMEPbl XMMHMUYECKHUX PEAKIMM, pacKphIBalOIIMX OOIIHEe XUMHUYECKHE
CBOWCTBA MPOCTHIX BEIIECTB — METAVIOB M HEMETAILIOB,;

IPOBOJUTH pacyeTsl Ha HAXOXJCHHE MOJEKYIIPHOW (OPMYIBI yrieBoaopoJa Mo
OpoAyYKTaM CropaHvusa W 110 €ro OTHOCHUTEJIBHON INIOTHOCTH M MAaCCOBBIM J0JIAM
3JIEMEHTOB, BXOJAIIIMUX B €0 COCTAaB,

BJIaJeTh TpaBHJIaMU OE30MaCHOTO OOpalleHHs C €AKUMH, TOPIOYMMH U TOKCHYHBIMH
BEIIIECTBAMHU, CPEJICTBAMH OBITOBOW XHUMUMU;

OCYILIECTBIIATh MOUCK XUMHUYECKOW HH(pOpMaluu MO Ha3BaHUSAM, WICHTHQHUKATOpam,
CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

KPUTHYCCKHU OILICHNBATh n HHTECPIPETUPOBATH XUMHYECKYIO I/IH(bOpMaHI/IIO,
COJIEPIKAIIYIOCS B COOOMIEHUSX CPEACTB MaccoBoi MH(popManmy, pecypcax MHrepHera,
HAYYHO-TIOMYJISIPHBIX CTAThSX C TOYKU 3PCHUSI €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B
HEJISIX BBISIBJICHUS OLIMOOYHBIX CYXXKICHUH U GOPMUPOBaHHS COOCTBEHHOMW ITO3HIINH;
NPEJCTABIATh MYTH PEIICHUS INIOOANTBHBIX MPOOJIeM, CTOSIIUX IMEepel YeIOBEYECTBOM:
HKOJIOTHYECKUX, SHEPIeTUUECKUX, CHIPHEBBIX, M POJIb XUMHU B PEIICHUH ITUX MPOOIIEM.

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUYHMThCS:

UTIOCIMPUPOBAMb HA NPUMEPAX CMAHOBIEHUe U IBONIOYUIO OPSAHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCIOPUYECKUX IMANAX ee pa3eumusi,

UCNONL308aMb MEMOObl HAYYHO20 NO3HAHUSL NPU GbINOJIHEHUU NPOEKMO8 U Y4eOHO-
UCCTe008AMENbCKUX — 3a0a4 N0 UBYYEHUI0  C8OUCMS,  CHOCO008  NONyUeHus U
PACNO3HABAHUSL OPAHUYECKUX BEULeCE,

00vACHAMb  NPUPOOY U  CROCOObI  00PA308AHUS  XUMUYECKOU C653U. KOBAIEHMHOLL
(NOJAPHOU, HENOJAPHOLL), UOHHOU, MEMALIULECKOU, 8000POOHOU — C Yelblo ONpedeieHus
XUMUYECKOU AKMUBHOCTU BEULeCE,

VCMAHABIUBAMb 2EHEMUUECKVIO C853b MENCOY KIACCAMU OP2AHUYECKUX Geujecms OJis
000CHOBAHUSL NPUHYUNUATILHOU 603MOICHOCMU NOJYYEHUS OP2AHUYECKUX COCOUHEHUL
3A0aHHO20 COCMABA U CIMPOCHUSI,

VCMAHABIUBAMb B3AUMOCESA3U MeANCOY pakmamu u meopuetl, NPUYUHOL U CLeOCMEUeM
npu amaniuze npooIeMHbIX CUmyayuil U 0O0CHOBAHUU NPUHUMAEMbIX PEUEHULl HA OCHOGe
XUMUYECKUX 3HAHUIL.



Coaep xanue y4eOHOro npeamMera

10kaace (35y; 14. B Hexemno)

Teopust XMMHYECKOr0 CTPOEHHMSI OpraHuveckux coeauHeHuii. Ilpupoga xummMYeckux
cBs3eil

Opranuyeckue BemectBa. [losiBieHre W pa3BUTHE OPraHUYECKON XUMHUU KaK HayKH.
XHWMHUYECKOE CTPOCHHE KakK IMOPSAOK COCOUHEHUs aTOMOB B MOJIEKYJE€ COIJIaCHO HX
BaJIeHTHOCTU. (OCHOBHBIE TIOJIOKEHUS TEOPUM XHUMHYECKOIO CTPOEHHS OpraHM4ecKHX
coequHennit A.M.bytiepoBa. YTJIEepOIHBIA CKEJIET OpraHuvyeckod MoJiekysbl. KpaTHocTh
XUMUYECKON CBS3U. 3aBUCHUMOCTb CBOMCTB BEUIECTB OT XUMHYECKOTO CTPOECHHUS MOJEKYJI.
N3omepust u uzomepsl. [loHstue o dyHkmoHanpHOW rpynme. [IpuHIUNBI Kiaccuduxauu
OpraHM4ecKux coeauHeHnid. CrucreMarnyeckass MEXKIyHApOJHas HOMEHKIATypa W MPHUHIIMIIBI
00pazoBaHus HA3BaHUI OPraHUYECKUX COCTUHEHUM.

MecTo 1 3HaYEHHE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

YriaeBoaopoabl

[IpenenbHble yraeBoAopoasl (ankaHel). Cmpoenue monexynvl memana. I'omonorndeckuii psia
ankaHoB. ['omosorn. MexayHapo/aHass HOMEHKIATypa OpPraHMYeCKHX BellecTB. M3omepus
YIIEPOJHOrO CKelleTa. 3aKOHOMEPHOCTH W3MEHEHUS (PU3NYECKHMX CBOMCTB. XHUMHUYECKHE
CBOMCTBa (Ha TmpuUMepe MeTaHa U 0JTaHa): peakUMH 3aMeuieHus (raJloreHHpOBaHUE),
JNETUPUPOBAHUS KaK CHOCOOBI MOJYYeHUS BaXKHEUIINX COCIUHEHUN B OPraHUYECKOM CHHTE3E.
l'openne MeraHa Kak OJWH W3 OCHOBHBIX HCTOYHHMKOB TeIJla B MPOMBIIUIEHHOCTH U OBITY,
uzomepusayuu anxkanos. ILlenuvie peaxyuu. Ce00600HbIe paldukanvl. I anocenonpouszsooHvie
ankanos. HaxoxaeHue B IpupoJe U MPUMEHEHHE aJIKaHOB.

Kpatubie cBs3u. HemnpenenbHble yriaeBoaopoabl. AnkeHbl. Cmpoenue Moaekynivl 3muieHa.Sp—
T'ubpuouzayus.l'omonorudeckuii psa ankeHoB. Homenkinarypa. izoMepus yriaepoaHoro ckeneTa
U TIOJIOKEHUSI KPaTHOM CBsI3W B MoJieKysne. XHMHUYECKHE CBONCTBa (HAa MpUMEpPE STUIICHA):
peakuuu MIPUCOETUHEHUS (rajoreHupoBaHUE, euopuposauue, rUApaTanus,
2uopozanoceHupoganue)  Kak  Crmocod  moiydyeHUs — (PYHKUIHMOHANBHBIX  MPOM3BOJHBIX
yIIAeBOAOPOAOB, Topenus./Ipasuno MapxosHukoea. Bvicokomonexynsapuvie coeOuneHus.
Kauecmeennvie peaxyuu wna osounyro cea3v. IlomuMepusanus STHJIEHa KakK OCHOBHOE
HaIlpaBJIEHUE €ro UCIOJb30BaHus. [[0MMATHIEH KaK KPYMTHOTOHHAXHBIN MPOJAYKT XUMUYECKOTO
pou3BocTBa. [I[puMeHenue sTueHa.

Ankaguensl u kayuyku. [loHstue o0 ankaaMeHax Kak YrieBOJAOPOJaxX C ABYMS JIBOMHBIMU
cBs3aMu. [lonmmmepusanus auBuHmIa (OyraauneHa-1,3) kak cnoco0 MOTY4YEeHUS CUHTETHYECKOTO
Kayuyka./zonpen  (2-memunoymaouen-1,3). HarypanabHblii ¥ CHHTETHYECKHH KaydyKH.
Bynkanuzanus kayuyka. Pesuna. [lpumenenue kayuyka u pe3usbl. ConpsoicénHuvle 080liHble



cesazu. llonyyenue u xumuueckue ceolicmeéa  ankaouenos. Peakxyuu npucoedunenus
(eanoeeHuposanus) u NOIUMEPU3AYUU ATKAOUEHOS.

Ankunbl.  AnerwieH (3TMH) W ero romosiord. CmpoeHue MOAeKyIbl — ayemuieHd.
I'omonorunueckuii pspg ankuHoB. Homenknarypa. M3oMepust yriiepoqHoro CKejera v MOJI0KEHUs
KpaTHOM CBsI3M B MoJiekyne. Meowcknaccosas uzomepus. SP-Iubpuouszayus. XAMUUYECKHE
CBOMCTBa (Ha TMpUMEpe aleTWIEeHA): peakUuud MNPHUCOEAUHEHUs (TaJOreHUPOBaHUE,
euodpuposanue, TUIpATALUL, 2UOPO2AN02eHUPOBaHUe) KaK CIOCO0 MOJydeHHs IOJIUMEPOB U
JPYrUx TIOJE3HBIX IMPOAYKTOB. ['OpeHMe aleTuneHa KaKk HCTOYHUK BBICOKOTEMIIEPATypHOTO
IUIAMEHHU JUIsl CBApKU U PE3KU MeTaiuioB. [IpuMeHeHune aneTuieHa.

lonamue o yuxnoankanax.

ApeHbl (apomaTHuUeCKu€ YIJIEBOJOPOAbI). beH305 Kak NpeacTaBUTENb apOMaTHYECKHX
yraeBoaopoaoB. Cmpoenue monekynvl Oenszona. XUMHUUYECKUE CBONCTBA: PEAKIMH 3aMeIleHUs
(rajoreHupoBaHUE) Kak CHOco0 TOJYYeHHUsS] XUMHUYECKUX CPEICTB 3alllUThl PACTEHUH,
MpUCOEUHEHMs (TUAPUPOBAHME) KaK JOKa3aTeNbCTBO HENpPENENbHOIO Xapakrepa OeH3o0Ja.
Peakuust ropenus.Tonyon. Hzomepus samecmumenei.llpumenenne Oenzona. [lecmuyuoul.
I'enemuyeckas cés36 aperos ¢ Opyeumu y21e000po0amu.

Ipupoonvie ucmounuku yeneeo0opooos. Ilpupoonwiii 2az. Hegpmo. [lonymuvle nepmsmvie cazuvl.
Kamennoui yeono. Ilepepabomrka negpmu. Ilepeconka negpmu. Pexmuguxayuounas KoJIOHHA.
benzun. Jluepoun. Kepocun. Kpexune megpmenpodyxmos. Tepmuueckuti u Kamaiumuyeckuil
kpexuneu. Iluponus.

Kuciopojaconep:kaiye opraHudeckne coeJuHeHus.

Kucnopoaconepkamme opranndeckue coenuHeHus. OJHOATOMHBIE MpeaeNbHBIC CIUPTHI.
Knaccugukanus, HOMEHKIATypa, H30MEpHs CIIHUPTOB. METaHOI M 3TaHOJ] KaK MPEICTaBUTEIN
MPEICITBbHBIX OJTHOATOMHBIX CIIUPTOB./Iep8uyHblii, BMOPUYHBLL U MPEMUUHBIL AMOMbL Yelepood.
Booopoonas cea3b. XuMuueckue CBOMCTBA (Ha IpUMepe METaHOJIa M ATAaHOJIa): B3aUMOICHCTBUE
C HAaTpHeM KaK CI0CO0  YCTAaHOBIICHHMS HaJIW4YUs THUAPOKCOTPYIIBI, pEaKmus C
raJIOTeHOBOIOPOJIAaMH KaK CIIOCOO TOJYYEHHUs pacTBOPHTENEH, Neruaparanusi Kak CIocoo
MOJydCHUsT DTWJICHA. Peakums TOpeHUWs: CHOUPTHI Kak TOIUIHBO.Cnupmosoe OpodiceHue.
Depmenmul. Boodopoouvie ceszu. llpumeHeHue MetaHojla W 3TaHojda. Dusnosormyeckoe
JCCTBUE METAHOJIa U ATaHOJIAa Ha OPTaHU3M UYeJIOBEeKa. AIKO20IUZM.

MHOroaToMHbIC CIUPTBL. DTHICHIJIMKONb M TJHMIEPHH KaK MPEICTABUTEIH TPEACIbHBIX
MHOTOATOMHBIX CTUpTOB. KauecTBeHHAs peakiusi Ha MHOTOATOMHBIE CIIUPTHI M €€ MPUMEHEHHE
IUTsL pacrio3HaBaHUs TIIMIIEPUHA B COCTaBEe KOCMETHYECKHUX cpecTB. [IpakTnieckoe mpuMeHeHne
STHJICHTIIMKOJISI U TIIMIIEPHHA.

®enon. Apomatuueckue cnuptbl. CTpoeHue MoJleKynsl ¢eHona. Bzaumnoe eiusHue amomos 8
Monekyne ¢henona. Xumuueckue ceoucmea. 63aumMo0elicmaue ¢ Hampuem, 2UOPOKCUOOM HAMPUs,
opomom. Kauecmeennas peakyus Ha ¢heHo.

[Tpumenenue deHomna.

KapOouunpHble coenuHeHus. KapOoHwibHas rpynma. AJbIerujaHas Trpynmna. AJibICTHIIbL.
Keronbl. U3omepust 1 HoMeHKIatypa. [lonyuenue u xumuueckue ceotcmea aniboecudos. Peakyuu
OKUCTeHUA U npucoedureHus anvoe2udos. Merananb ((popmanbaerua) U dTaHalb (aleTanbAerua)
KaK TPEeJCTaBUTENN TMpeneibHBIX albaeruaoB. KadecTBeHHBbIE pEakIMu Ha KapOOHWIBHYIO
rpynny (peakiusi «cepeOpsHOro 3epkaia», B3auMoaeicTBue ¢ ruapokcugoMm meau (II)) m ux
MpUMEHEHHE 11 OOHAPY)KEHUs MPEJENbHBIX aNbJETHI0B B MPOMBIIIIEHHBIX CTOYHBIX BOJAX.
ToxcuunocTh anpaeruaoB. [IpuMmenenue hopManbaeruaa u aneTaabIeruaa.

KapOonoBbie kucnotel. Kapboxcunvuas epynna (kapookcozpynna). Hzomepus u HomeHKIamypa
Kapbonogvix  kuciom. OIHOOCHOBHBIE TIpe/eibHbIE KapOOHOBbIE KUCIOTHL. [lomyyenue
OOHOOCHOBHBIX NPeOeNbHbIX KapOOHOBbIX Kuciom YKCYCHash KHCIOTa Kak HpeACTaBUTENb
IpeJeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOWCTBa (Ha mpumepe
YKCYCHOUM KHCIIOTBI): peaKkIMh C METajulaMU, OCHOBHBIMH OKCHJIAMH, OCHOBAHMSIMH U COJISIMHU
KaK TIOJITBEP)KJIEHUE CXOJACTBA C HEOPraHMYECKHMMH KUCIOTaMu. Peakius stepuduxanmm kax



cnoco0 TMOJIlydeHHs CIIOKHBIX 3¢upoB. IlpuMeHeHHe yKCycHOW KuUCIOTHL. MypaBbHHAs
kucnoTa.Auerartsl. [IpeacraBnenne o BEICIINX KaApOOHOBBIX KHCIOTAX.

Cnoxusle 3¢upbl u xupbl.Homenkiamypa. IlomydeHue, XUMHUYECKHE CBOMCTBA CIIOXKHBIX
s¢upoB. Peakums ostepudukanuu.  CroxsHble 3(Upbl Kak MPOIYKTHI B3aUMOJCHCTBUSA
KapOOHOBBIX KUCIIOT CO ciupTaMu. [IpuMenenue ciaokHbIX 3PUPOB B MHUIICBON U MapProMepHOM
MPOMBIIIIEHHOCTH. JKHUPBI KaK CIOXKHBIE 3(QUPHI TIHIEPUHA U BBICIIUX KapOOHOBBIX KHCIIOT.
PactuTtenbHble M KMBOTHBIE JKHpPBI, UX COCTaB. Pacro3HaBaHHME pacTUTENbHBIX XHPOB Ha
OCHOBAaHUHU HX HENpelesNbHOro xapakrepa. [Ipumenenue >xupoB. I'maponus WM OMbUICHHE
KHUPOB KaK Cr10co0 MPOMBILUIEHHOTO TOJYYEHUsI COJIEH BBICIINX KapOOHOBBIX KUCIIOT.

Mpbi14 Kak CcoJM BBICHIMX KapOOHOBBIX KHCIOT. Moromue cBoiictBa Mbuia. Cunmemuueckue
Morwue cpedcmsa.

VYrnesoapl. Kimaccudukanust yriaeBogoB. Monocaxapuasl. Onucocaxapuowl. Jlucaxapunibl.
Haxoxnenue yriaeBomoB B mpuposae. [moko3a kak — anpaerupocnupr.  bpokenue
CI0KO3bL. DpYyKTO3a. Caxapoza. [uodponuz caxaposzvi. Kpaxman u 1eIono3a Kak
OMOJIOTMYECKHE TIOJUMEpPhl. XUMHUYECKHE CBOMCTBa KpaxMajga W LEJUIIOJIO3bl (THAPOJIu3,
KayecTBEHHasl peaklMs ¢ MOJ0M Ha KpaxMmal U ee MpUMEHEHHE JUIs OOHAapyKeHUs Kpaxmaia B
npoaykrax nutaHus). I[lpumeHenwe wu Ouosiormyeckas poib yrieBoioB. Ilonstue o006
HUCKYCCTBEHHBIX  BOJIOKHAX Ha [pUMepe aleTaTHOro BOJIOKHA. Ayemunyennionoza
Knaccugpuxayus eonokon.

Wnentuduxanuss opraHUYECKUX COETUHEHUH. [enemuueckas c6:A3b MedxHcoy Klaccamu
opeaHudeckux coeoureHui. TUTbI XUMUYECKUX Peaklnuil B OpraHMuecKoi XUMUH.

A3oTcoaep:kalme oprannyeckne coeiMHeHusl.

AMuHOKHUCTOTHI B 6enku. CocTaB B HOMEHKIATypa. Amunvl. Amunoepynna. Anunun. Ilonyuenue u
Xumuyeckue  ceoucmea  amuiuHa. AMHHOKHCIOTHI KaK aM@oOTepHble OpraHUYecKue
coenuHenus. Mzomepusi u Homenxknamypa. bunonsapueiu uon. Ilentuanas cBsi3b. buonoruueckoe
3HaYeHUEe O-aMMHOKUCIOT. OOnacTu mNpuUMEHEHHs] aMHUHOKUCIOT.Xumuueckue ceoticmea
amunokucaom. Ilenmuowl. [lonunenmuowl. [nuyun. benxku Kak TPUPOIHBIC OWOTIOJUMEPHI.
CoctaB u cTpoeHHE O€ITKOB. XWMHUYECKHE CBOMCTBAa OEJIKOB: THIPOJIW3, JCHATYpAIHs.
O6nHapyxeHue O0eIKOB MPU MOMOITY Ka4yeCTBEHHBIX (I[BETHBIX) peakiuid. [IpeBpaiienust 6eIKoB
MUY B opranusMe. buosnornyeckue GyHKINUN OEIKOB.

Azomcoodepocawue cemepoyuriuyeckue coeounenus. [upuoun. [Huppon. Iupumuoun. Ilypun.
Aszomucmole ocHO8aHUAL.

Hyxneunoswvie kucnomol. Hyxneomuowi. KomniemenmapHule azomucmsie 0CHOBAHUS.

Xumus u 300poswe uenosexa. Dapmakonocuieckas Xumusl.

Xumus nonumepos

llonumepwvr. Cmenenv noaumepusayuu. Monomep. Cmpyxkmypnoe 36eno. Tepmonnacmuunvle
noaumepbi. Cmepeopezynapruie nOAUMEDDI. Lonusmunen. llonunponunen.
Ionumempagmopsmunen. Tepmopeaxmugnvie nonumepsl. PenonrogopmanvoecuoHvle CMObL.
IInacmmaccol. @enonnacmol. Amunonnacmol. Ilenonnacmol. Ilpupoonwvii xayuyk. Pesuna.
D6onum. Cunmemuyeckue kayuyku. Cunmemuueckue onoxkua. Kanpon. Jlaecan.

JdeMoHcTpanuu.

e OO0pa3ipl OpraHMYECKHX BEIIECTB M MaTepuayioB. MoJeln MOJIEKYlT OpraHHY4ecKuX
BEIIECTB

e OTHOIIEHHE ANKAHOB K KHCJIOTaM, I1IeJ04aM, pacTBOPY IepMaHraHata Kajaus 1 OpoMHOM
BOJIE.

e Mojgenu MoJIeKyl TOMOJIOTOB © u3oMmepoB. Ilomydenue aneruneHa KapOUAHBIM
ciocoOoM. B3anmMoseiicTBre aneTuiieHa ¢ pacTBOPOM IepMaHraHara Kajius 1 OpoMHOM
BoJoi. I'openue anerunena. PasnokeHue kaydyka NIpHU HAarpeBaHUM W HCIBITAaHUE
INPOJYKTOB  pPa3foKeHHs. 3HAKOMCTBO C oOpa3nmaMu KaydykoB. beHzonm  kak



pactBoputenb. ['openue Oenszona. OTHomeHue OeH3o0ja K OPOMHOU BOJE W PacTBOPY
nepManranata kanus. OKHUCIeHHE TOJTyoIa

e PacTBOpeHME B aleTOHE Pa3JIMYHBIX OpraHMYeckux BemecTB. OOpasubl MOMONUX U

YHUCTAIINX CPEJICTB.

OO6pa3siel IacTmacc,

JlabopaTopHbIe ONBITHI.

W3roTtoBnenue Mmojeneit MoJIeKyJl yriieBoI0POJA0B

O3zHakomMIieHHE ¢ 00pa3laMu IPOAYKTOB HeTernepepadoTKu

Oxucnenue 3taHosia okcuaom meau (I1).

PacTBOpeHue raumeprHa B BOJE U peakius ero ¢ rugpokcuaom meau (I1).

XuMHu4ecKue cBoMcTBa (henomna

Oxkwucrienne MeTaHalis (dTaHass) OKCHIOM cepedpa.

Oxucnenne Meranans (3taHains) ruapokcugoM meau (I1)

PacTBOpHMMOCTh KHPOB, J/I0KA3aTEILCTBO HMX HEMPEIETHPHOTO XapaKTepa, OMBUICHHE

KHUPOB.

9. CpaBHEeHHE CBOWCTB MBUIA U CHHTETUYECKHX MOIOIINX CPEJICTB

10. CBoiicTBa TITFOKO3BI KaK allbJICTUIOCITAPTA.

11. BzaumoelicTBre caxapo3bl C THAPOKCHIOM KaJIbITHsl.

12. TlpuroToBieHHE KPaXMaJIbHOTO KIIeHcTepa ¥ B3aMMOICHCTBHE C HOJIOM.

13. 'mapomu3 kpaxmana. O3HakOMIIeHHE C 0Opas3laMy TPUPOJHBIX MW HCKYCCTBEHHBIX
BOJIOKOH.

14. I1BeTHbIe peakuny Ha OelIKu

NG~ wWNE

IIpakTuveckue padoTbl
1.« TlomyueHnune FTUICHA U U3YUYEHUE €TO CBOMCTBY.

2. «I[Tony4yenre yKCyCHOM KUCIIOTHI M U3yUCHUE €€ CBONCTBY.
3. «PelieHne sKCepUMEHTaIbHBIX 3a/1a4 Ha Paclio3HaBaHUE OPraHUYECKUX BEILIECTBY.

4. «Pacno3HaBaHue MJ1aCTMACC M BOJIOKOHY.

11 kaace (354; 14. B Henen0)

Teopernyeckue 0CHOBbI XMMHUH

Crpoenne BemjectBa. CoBpeMEHHass MOJIeNIb CTPOEHUA aToMa. JIEKTPOHHAas
KoHurypanus aroma. OcHogHoe u 6030ydcoeHHble cocmosinus amomos. Kitaccudukanus
XHUMHUYECKUX DJJIEMEHTOB (s-, P-, d-amementhl). OCOOEHHOCTH CTPOEHHS DSHEPreTHUYECKUX
ypoBHelt atomoB d-anemeHToB. [lepmommueckas cucremMa xumuueckux osnemeHtoB JILU.
MenneneeBa. ®@usznueckuit cmbica Ilepuogmdeckoro 3akona .M. MenneneeBa. Ilpuunnbl u
3aKOHOMEPHOCTU M3MEHEHHUsI CBOMCTB 3JIEMEHTOB M UX COEJIMHEHHMM MO MEpHoJiaM M Ipyrmam.
DJIEKTPOHHAS MPUPOJA XUMMHUUYECKOU CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XUMUYECKOU CBSI3U
(koBaJIeHTHAsl, HMOHHAs, METAIMYECKAas, BOJOPOJHAs) M MEXaHU3Mbl €€ O0Opa30BaHUS.
Kpucmannuueckue u amopguvle sewecmsa. Tunvl Kpucmaiiuyeckux peuiemox (amomuas,
MONeKYIAPHASA, UOHHAS, MemAlIudeckds). 3aeucumocms usuyecKux ceoucms eeujecmea om
muna kpucmaniuyeckou pewiemxu. [IpuauHbBI MHOTO0Opa3Hst BEUIECTB.
XUMHUECKHE peakuu. |'oMOreHHbIe U TeTeporeHHble peakinui. CKOpOCTh peakiny, ee
3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB: MIPUPOIBI PEATHPYIONINX BEUIECTB, KOHIICHTPAIINH
pearupyromux BeIecTB, TEMIIEPATYPBI, IUIOLIAA PEAKIIMOHHON IIOBEPXHOCTH, HATUYUS
Katanu3aTopa. Ponp KaTanu3atopoB B MPHUPO/IE U MPOMBIILIEHHOM Mpou3BoAcTBe. OOpaTUMOCTh
peakiuii. XMMHYECKOe paBHOBECHE M €T0 CMEIICHHE 01 JEHCTBUEM Pa3IMYHbIX (PaKTOPOB
(KOHIIEHTpAaIUsl PEareHTOB WJIU MPOJYKTOB PEAKIMH, JABICHUE, TEMIIEpaTypa) A1 CO3AaHMs
ONTUMAJIBHBIX YCIIOBUI MPOTEKAHUS XUMHUECKUX ITPOLECCOB. /Jucnepcuuvle cucmemsl. Ilonamue
o0 Koanouoax (301u, eenu). Mcmunnvie pacmeopel. Peakuuu B pacTBOpax dJIEKTPOJIUTOB. pH
pacTBOpa Kak noka3areiab KUCIOTHOCTU cpeabl. [ uaponus coneil. 3HaueHue ruipoinsa B



OMOJOTHYeCKUX 0OMEHHBIX Mporieccax. OKUCIUTETHFHO-BOCCTAHOBUTEILHBIC PEAKITIH B
MPUPO/IE, TPOU3BOACTBEHHBIX ITPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB.
Heoprannueckasi xumust

Mertamnbl. CiocoObI oTydeHust MeTalioB. Jlerkue u TsokEnbie MeTaubl. JICTKOTUTABKUE |
TYroriaBkue MeTtauibl. Meramnnueckue 3neMeHTsl A- u b-rpynn. Menp. Hunk. Tutan. Xpowm.
Kenezo. Hukens. [Inatuna. Crnasel. Jlerupytomue no6asku. YEpueie metamisl. L{BeTHBIE
Metaibl. YyryH. Crans. JlerupoBanusie ctanu. OKCUIBI M TUAPOKCHABI MeTauioB. Hemerasbl.
[IpocTrie BemecTBa — HemeTawibl. Yraepoa. Kpemuuit. Azot. ®ochop. Kucnopoa. Cepa.
®dTop. Xnop. Kucnorasie okcunpl. Kucnopoaconep:xamue kuciotel. CepHas kuciaota. A30THas
Kuciiota. BogopoaHbie coeIMHEHHST HEMETAIIOB.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIE CBOMCTBA MPOCTHIX BEUIECTB — METAJUIOB TJIABHBIX U
MOOOYHBIX MOArpyHN (MeJb, JKelle30) U HEMETAJUIOB: BOJIOPO/Ia, KHUCJIOPO/ia, TAJIOTEHOB, CEPHI,
azota, pocdopa, yriepona, kpemHus. Koppos3ust MeTauioB: BUJIbI KOPPO3HHU, CIOCOOBI 3aLUThHI
METAJJIOB OT KOPPO3UU. IDNeKmponu3 pacmeopos u pacniagos. llpumenenue snexkmponusza 6
NPOMBLUTIEHHOCTU.

XuMHUSA U KU3Hb

Hayunbie Metonsl mo3Hanusi B xumuu. Mcrounnku xumudeckoi mHpopmarmu. [ouck
nHpOpMauu TO HA3BaHUAM, WACHTH(HUKATOpPAM, CTPYKTYpHBIM (opmyrnaMm. MojenupoBaHue
XUMHUYECKUX MPOLECCOB U SBICHUM, XuMuyeckuti auaiuz u cuHme3 KaK METOJbl HAYyYHOIO
TTO3HAHUSI.

Xumus U 310poBbe. JlekapcTBa, GepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[IpoGmemMsbl, cBsI3aHHBIE C MTPUMEHEHUEM JICKAPCTBEHHBIX IpenaparoB. BpenHbie NMPUBBIYKK U
(dakTopbl, paspyliarolme 3J0poBbe (KypeHHe, YHNOTpeOlieHHe ajKorojs, HapKOMaHHs).
ParmmmonansHoe uranue. [Tuwesvie 0obasku. OcHo8bl NUWEBOU XUMUL.

XuMHs B TOBCETHEBHOM KU3HU. Moromue u aucTsamue cpeactsa. Cpeocmea 60pbowl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneiienmsl, uHcekmuyuovl. CpeAacTBa JTUYHOW THUTHEHBI U
kocMeTuku. [IpaBuna GezonmacHON pabOThl C €IKUMHU, TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMHU,
CpeacTBaMU OBITOBOW XHMHUHU.

XUMHS U CEIbCKOE XO3SHCTBO. MUHEpalbHbIE U opraHudeckue ymoopenus. Cpeacta
3allUThl PACTECHUH.

Xumuss u sHepretuka. [IpupojHble HMCTOYHUKM YriieBoaopoJoB. Ilpupoassiii u
MONYTHBIM HEPTSIHON ra3bl, UX COCTaB U HUcHoib3oBaHue. CoctaB HehTH U ee mepepaboTka.
Hedrenponykrel. OxkranoBoe umcio OeH3mHa. OxpaHa OKpyXalomed Cpenbl Ipu
HedTenepepabOTke U TPAHCHOPTUPOBKE HEPTENPOAYKTOB. AJBTEPHATUBHBIE HCTOYHUKU
SHEPrUH.

Xumusa B ctpoutenbctBe. llement. beron.llogbop onTUManIbHBIX CTPOUTEIBHBIX
MaTepuaioB B IPAKTUYECKOMN AESITEIBHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTHS. XMUMHUYECKOE 3arpsA3HEHNE OKPYXKAIOIIEH Cpe/ibl U €ro MOCJIEICTBHUSL.
Oxpana rugpocdepsl, To4YBbL, aTMOCchepsl, GI0pbl U hayHbl OT XUMUYECKOTO 3arpsA3HEHUS.

JdeMoHcTpanum.

e Mojenu HMOHHBIX, ATOMHBIX, MOJIEKYJSIPHBIX W METAUIMYECKUX KPUCTAJUIMYECKUX
PELIETOK.
Mopenu MoneKysl U30MEPOB U TOMOJIOTOB
PaznuuHble TUIIBI XUMHUYECKUX PEAKIUN, BUACOONBITHl IO OPraHUYECKOW XUMUHU.
OO0pa3ibl METAIJIOB U UX COEIMHEHUH, CIIJIaBOB.
B3anmMojelicTBre METANIJIOB € KUCIOPOIOM, KUCIOTaMH, BOJIOM.
JlokazatenbcTBO aM(bOTEPHOCTH ATFOMHUHHMS U €70 THIPOKCHIA.
B3aumopeiicTBue Meau W kene3a ¢ KUCIOPOJOM; B3aUMOJICHCTBHE MEIU U JKeJe3a C
KHCTIOTaMH (CepHasi, COJSTHAs).
[Monyuenue runpokcunoB meau (I1I) u xpoma (L), okcuna menu.
e BzaumopeicTBUE OKCUAOB U THAPOKCHUJIOB METAJUIOB C KUCIOTAMHU.
e JlokazarennbcTBO ampoTepHocTH coenuHeHuit xpoma(Ill)



e OOpa3Ibl HEMETAILIOB.

e Mojenu KpUCTAIUTMYECKUX PEHIETOK aMas3a U rpadura.

e JlosyueHne ammmaka ¥ XJIOPOBOJOPOJA, PACTBOPEHHE HMX B BOJE, J0KA3ATEIBCTBO
KHMCJIOTHO-OCHOBHBIX CBOMCTB 3THX BEIIECTB.

e (xuraHue yriisi U cepbl B KUCIOPOJE, ONPEIE/IEHUE XUMUYECKUX CBOMCTB IPOAYKTOB

CropaHusi.

B3aumogeiictsue ¢

MCIBIO

KOHLEHTPUPOBAHHOU

CEpHOM  KHUCJIOTBHI,

KOHIICHTPUPOBAHHOM U pa30aBICHHON a30THON KUCIIOTHI.
e OO0pa3ipl cpeacTB OBITOBOM XUMHH, HHCTPYKIMH 110 UX MPUMEHEHHIO.

JlabopaTopHbIe ONBITHI.

N

3. Tmmpomnms coneii.

IIpakTnueckune padoTsl

N

N3ydeHnue BIusHUSA pa3InyHbIX PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHIM
Onpenenenre peakuy cpeibl YHUBEPCATbHBIM UHANKATOPOM.

[IpuroroBiieHne pacTBOPOB € 33JaHHON MOJISIPHOM KOHLIEHTpaLUEn».
Pemenne skcriepuMeHTaNbHBIX 3aa4 10 TeMe «MeTabhy

3. PemreHne skcnieprMEHTAIBHBIX  3aJ1a4 1o TeMe «HemeTamisn

TemaTnyeckoe MJIAHUPOBAHHKE C ONpeaeJeHNeM 0OCHOBHBIX BUIOB YUE0OHOM J1eIT€IbHOCTH

Tembl, BXOASIUE B
JaHHBIN pa3aen

OcHoBHOE coep:KaHue
1o TeMam

XapakTepucTHKAa OCHOBHBIX BU/10B
AeATeJHLHOCTH YYeHUKA (HA YPOBHe
Y4eOHBIX JIeiicTBH)

10 xkaace

Teopusi XHMHYECKOT0 CTPOECHHS OPraHn4YecKux coequnennii. [Ipupoaa xumMuyeckux csseid. (4 q)

Opranuueckue
[TosiBneHue u pa3BuTHE
OpraHMYecKOM XHMHHM  Kak
Hayku. XUMHUYECKOE CTPOCHUE
KaKk TMOpSAOK  COEAMHEHUs
aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJeHTHOCTU. (OCHOBHBIE

BCIIIECTBA.

MOJI0KEHUS TEOpUHU
XUMHYECKOT'0 CTpPOCHUS
OPraHN4eCKUX COCIMHCHUHN
A.M. byrneposa.

YriepoaHbIi CKeJIeT
OPraHu4eCcKOu MOJIEKYJIBI.
Kparnocts XHMHUYECKOH

CBSI3U. 3aBUCUMOCTb CBONCTB
BEIIECTB OT  XUMHYECKOIO
CTpoeHus Mojekyia. M3omepus
n  wusomepel. Ilomsatue o
(byHKIMOHATBLHON rpyme.
[Mpunuunsl  kmaccudukanum
OpraHMYECKUX  COEAMHEHUM.
Cucrematnueckas

MEXAyHapOoaAHas

1.ITpeameT oprannveckoin
xuMuH. Teopusi XUMHUECKOTO
CTPOEHUS OPTraHUYECKUX
BEIIECTB.

2.0OCHOBHBIE MOJIOKEHUS TEOPUH

XUMHUYECKOT'O CTPOCHUS
OpPraHUYECKUX COeTMHEHUN
A.M.bytneposa.

3. CocTosiHME 3TIEKTPOHOB B
aToMe. DIJIeKTPOHHAsI IpUpoIa
XUMUYECKUX CBSI3€H B
OpPraHUYECKUX COETUHEHUSX.

4. Knaccuukanus coelmHeHUH
OpPraHUYECKHUX.
Jemoncrpanuu. O6pasisi
OpraHMYECKUX BEILECTB U
MaTtepuanos. Moiean MOIeKy
OpPraHMYECKUX BEILECTB

OOBACHATD, IOYEMY OPTaHHUYECKYIO
XUMHUIO BBIJICIUIIN B OTJICJIbHBIN
paszzen xumuu. Ilepeunciare
OCHOBHBIE NPEIIOCHUIKU
BO3HUKHOBEHUS TEOPUU XUMHUUECKOTO
cTpoeHus. Pa3nnyars Tpu OCHOBHBIX
THUIIA YTJIEPOJHOIO CKeJleTa:
pa3BETBIIEHHBIN, HEPA3BETBICHHBIN U
HUKIMYecKuil. OnpenensiTh HaTu4ue
aTOMOB yIJIepoJia, BOAOPO/A U XJlopa B
OpraHu4eckux BeuiectBax. Pazmuuars
HOHATUS «AJIEKTPOHHAast 000JI0UKa» U
«QJIEKTPOHHAs! OPOUTAIIBY.
N300pakaTh 31€KTPOHHBIE
KOH(Urypaluu aTOMOB JIEMEHTOB |-
r0 U 2-r0 NEepHOJ0B C MOMOUIBIO
ANIEKTPOHHBIX U TpaPUUECKUX
ANEKTPOHHBIX popmys. OObACHATH
MeXaHU3M 00pa3oBaHUs U
0COOEHHOCTH G- U TT- CBA3EH.
OnpenensTb NPUHAIIEKHOCTD
OpPraHUYeCKOTo BEIIECTBA K TOMY MU
MHOMY KJIacCy M0 CTPYKTYpPHOH




HOMEHKJIaTypa ¥ TPUHIHUIIBI
oOpa3oBaHus Ha3BaHUU
OPraHUYEeCKUX  COCIAMHEHUM.
Mecrto u 3HAYEHUE
OPraHu4eCcKou XUMUHU B

CUCTCMC CCTCCTBCHHLIX HAYK.

dbopmyne

2. Yraesoaopoabi (10 u)

2.1. IlpenenbHble yriaeBoAOPOIbl — alKaHbI (2 1)

[IpenenbHbIe YTiIeBOIOPOIBI
(ankanbl). Bo3Oyxxnénnoe
COCTOSIHME aTOMa yriepo/ia.
I'uOpuan3anmst aTOMHBIX
opOutaneit. 'omosoru.
['omonornyeckast pa3HOCTb.
['omonornueckut ps.
MexnyHapoaHas
HOMEHKJIaTypa OpraHuYecKux
BemiecTB. M3oMepust
YTIEPOIHOTO CKEJIeTa.
Peakmuu 3amernienus
(ramoreHnpoBaHue),
JeTUPUPOBAHHUS,
M30MEpH3aIUH AJIKaHOB.
[emnpie peakuun. CBOOOHBIC
pajuKabl.
l"anorenonpon3BoaHbIE
QJIKAaHOB

5. DIeKTpOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
ankaHoB. ['oMosoru u n3omMepsl
AJIKaHOB.

6. Meran — npocrenmmii
MPEeACTaBUTENh ATKAHOB.
Hemoncrpauuu. OTHOIIEHHE
AJIKaHOB K KHCJIOTaM, IIeI0Yam
pacTBoOpy MepMaHraHaTta Kaius u
OpOMHOM BOJIE.

JlaGopaTopHbIi ONBIT.
H3roTtoBienue Moenen MoJIeKymn
yIJI€BOI0POJIOB

OOBSACHATH MPOCTPAHCTBEHHOE
CTpOEHUE MOJIEKY aJIKAaHOB HAa OCHOBE
MIPEACTABICHUN O THOpUIN3aINN
opOutaneii atoma yriepoja.
H3roraBnuBaTh MOJIEIH MOJIEKYI
AJIKaHOB, PYKOBOJICTBYSICb TEOPHEMN
XUMHUYECKOTO CTPOCHUSI OPTaHUIECKUX
Benrects. OTINYaThL TOMOJIOTH OT
n3oMepoB. Ha3bIBaTh ankaHsl 110
MEXKIYHAPOJHON HOMEHKIIATYpeE.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKkui, XapakTepHu3yoLnuX
XUMUYECKHE CBOMCTBA METaHa U €r0
romoJioroB. Pemare pacuéTHble 3a1a4un
Ha BBIBOJ (OPMYJIbl OPraHU4YECKOTO
BEILIECTBA

2.2. HenpenenbHble yriaeBOAOPOAbI (AJIKEHBI, aJIKaIUEHbI U aJIKMHBI) (4 1)

Kpatnsie cBs3u.
Henpenenbasie
yIIA€BOAOPOIbI. AJIKEHBI. SP -
I'uGpunuzanus. OteH
(atrnien). Uzomepus
MIOJIOKEHUS IBOMHOM CBS3H.
[IpocTpancTBeHHas U30Mepus
(crepeo-uzomepusi). Peakuuu
MIPUCOEANHEHUS
(ruapupoBaHue,
rajioreHMpoBaHue,
TUApaTaIus ), OKUCICHUS U
MOJIMMEPU3ALIUU ATKEHOB.
BricokoMonekymnsipHbie
coenuHeHus. KauecTBeHHbIE
peaklK Ha ABOMHYIO CBSI3b.

7. HetipenenpHble yIiI€BOJAOPOIBI.
AJIKEHBI: CTPOCHHUE MOJIEKYII,
TOMOJIOTHSI M1 U30MEpHs.

8. Ilpakmuuecxas paboma 1
«ITonmyueHue 3TuIEHa U OIbITHI C
HUM.

9. AnkagueHsl.

10. AleTMieH ¥ ero roMoJIOT H.
demoncrpaunu. Moaenu
MOJIEKYJ TOMOJIOTOB U U30MEPOB.
[Tonyyenue aneruneHa
KapOUIHBIM CIIOCOOOM.
BzaumogelicTBue amneTuiieHa ¢
pacTBOpPOM MEepMaHraHaTa Kalus
u 6poMHoIi Bosoi. ['opeHue
aneruieHa. Paznoxkenue kayuyka

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI ATUIICHA Ha
OCHOBE IIPEJICTABIICHUM O
ruOpHUIU3aIuy aTOMHBIX OpOUTANICH
yraepoaa. 3006paxaTsh CTpyKTypHbIE
(bopMyITBI ATKEHOB U UX U30MEPOB,
HA3bIBATh AJIKEHBI 0 MEXIYHAPOIHON
HOMEHKJIAType, COCTaBISATH (GOPMYIIbI
aJIKEHOB I10 UX Ha3BaHMIM.
CocTaBisaTh YpaBHEHUS XUMHUECKUX
peaxIuii, XxapaKTepu3yIOInX
XUMHYECKHE CBOICTBA aJKEHOB.
ITomyuyats 3THIIeH. JlOKa3bIBaTh
HENpPEeeIbHBIN XapakTep dTHIICHA C
MOMOIIBI0 KAYECTBEHHON pPeaKIiy Ha
KpaTHble CBs3U. COCTaBISThH




AnKanueHsl (IUeHOBbBIE
yriaeBoaoposl). JuBrunun
(6byramuen-1,3). Uzomnpen (2-
MeTHIIOyTaueH-1,3).
Cornpsik€HHBIE TBOMHbBIC
cBs3u. Peakuun
MIPUCOEAUHECHUS
(rajmoreHupoBaHus) U
MOJIMMEPHU3ALUH AJIKaJUCHOB.
AneruiieH (3TUH).
MexknaccoBast U30MepHs. SP-
['ubpuau3amus IeKTPOHHBIX
opOutaneit. Peakuun
MIPUCOEANHEHUS, OKUCIICHUS U
MOJIMMEPHU3alluH AJIKUHOB

IIprU HarpCBaHru U UCIILITAHUC
MPOJ/IYKTOB Pa3JIOKEHHUS.
3HAKOMCTBO C 00pa3amu
Kay4yKOB

YPaBHEHUSI XMMUYECKUX PEAKLUH,
XapaKTEPU3YIOLUX HETPEIEIbHBII
xapakTep ankaaueHoB. OObICHATH SP-
rUOpUAM3ALUIO U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbI allETHIICHA,
Ha3bIBaTh TOMOJIOTH alleTUJIEHA I10
MEKyHapOAHOW HOMEHKIIAType,
COCTaBJIATh YPAaBHEHHUsI PEAKIIUH,
XaAPAKTCPUIYIOIINX XUMHWYCCKHUC
CBOMCTBA alleTWIICHA

2.3. Apensl (apoMaTHYECKHE YIIeBOA0POIb) (2 1)

ApeHbl (apomMaTHyECKUE
yraeBoaopoisl). benzou.
benzonbHOE KoIBI1I0. TOMTyOI.
N3omepus 3amecturenei.
Peaxmnu 3amenienns
(rajmoreHupoBaHUE,
HUTPOBAHHUE), OKUCICHUS U
MIPUCOEMHEHHS] apEHOB.
Ilecturmael. I'eneTuueckas
CBSI3b APEHOB C JPYTUMU
YTIE€BOAOPOIaMU

11. beH3oJ 1 €ero rOMOJIOTH.
CaoiicTBa O€H30J1a U €r0
TOMOJIOTOB.

12. Tonyon. Hzomepus
3amecmumeneti.
JdemoncTpaunu. beH3on kak
pactBopuTtenb. ['openue 6eHsouna.
OTtHomeHue 6eH301a K OpOMHOM
BOJIE U PacTBOPY NIEpMaHraHaTa
kanusi. OKucIeHue Tojryosa

OOBSACHATD IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI O€H30171a.

N3o0paxaTs CTpyKTypHYIO (hopMyIty
OeH301a IBYMs CIIOCOOaMH.
OOBSACHATH, KaKk CBOMCTBA OCH301a
00YCJIOBJICHBI CTPOCHHEM €TO
MOJIEKYJIBI.

CocCTaBiATh YpaBHEHUS PEAKIIUM,
XapaKTePU3YIOIINX XUMUYECKUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB

2.4. [IpupoaHbie ICTOYHUKH | ITepepadboTKa yriieBoI0poI0B (2 9)

[Ipuponnsrii ra3. Heds.
[TonyTHbie HE(TAHBIC ra3bl.
KamenHnslit yros.
[Teperonka HedTH.
Pextudukamonnas KojaoHHa.
bensun. Jlurpoun. Kepocus.
KpekuHnr HeTenpoaykToB.
[Tuponus

13. IlpupogHbIe UCTOYHUKHI
yraeBoaopooB. [lepepaboTka
HeTH.

14. KonTpoabHasi padora 1 no
TeMaM «Teopusi XUMHYECKOTO
CTPOEHUS OPTaHUYECKUX
COeIMHEHUI», «YTIIEBOAOPO D).
JlaGopaTopHbIi ONBIT.
O3zHakomJIieHe ¢ 0Opa3amu
POIYKTOB HedTenepepaboTku

XapakTepHu30BaTh COCTAB IMIPHPOTHOTO
ra3a M MOIyTHBIX He()TSHBIX Ta30B.
XapakTepHu30BaTh CIIOCOOBI
nepepadoTku HePTH. OOBACHATH
oTiuure OEH3WHA MPSIMOM ITEPETOHKH
OT KPEKHHT - OCH3HMHA.

3. Kucnopojacoaep:xauue opranudeckue coequnenusi (11 1)

3.1. Criuptel 1 peHonsl (3 u)

Kucnopoaconepxamue
OpPraHUYECKUE COCINHEHMUS.
OpnHoaTOMHBIE NPEJEIbHBIE
cnupThl. PyHKIMOHAIbHAS
rpymnmna cnupros. MeTtanon
(METHIIOBBIN COIUPT). DTAHOI
(3TUIIOBBIN CIUPT).

15. OnHOaTOMHBIE NIpENETBHBIE
CIIUPTHI.

[Tonyuenune, xumnyeckue
CBOMCTBA Y IPUMEHEHHE
OJIHOATOMHBIX IPEJEIIBHBIX
CIIUPTOB.

16. MHOroatoMHbI€ CIUPTHI.

N306paxath 0011y10 hopMyiTy
OJIHOATOMHBIX MPeAETbHBIX CITUPTOB.
OO0BsicHATH 00pa3oBaHuE BOAOPOIHOM
CBSI3U U €€ BIMSIHUE Ha (PU3NYECKUe
cBoiicTBa ciupToB. COCTABIIATH
CTPYKTYpHBIE (POPMYJIBI CIUPTOB U MX
M30MEpOB, Ha3bIBATh CIIUPTHI 110




IlepBHUYHBII, BTOPUYHBINA U
TPETUYHBIA aTOMBI yriepoaa.
BonopoaHas cBA3b.
CrniuproBoe OpoxeHue.
®epmenTsl. Bonopoassie
CBSI3U. AJIKOTOJIU3M.
MHOroaroMHbI€ CIUPTHI.
OTUIEHIINKOIIb. [ HiepuH.
KauectBennas peakuus Ha
MHOTOATOMHBIE CITUPTHI.
®eHosbl. ApoMaTuyecKue
criupthl. KauecTBeHHas
peakius Ha GheHoT

17. ®eHoJbl U apOMATUYECKUE
CIIUPTEHI.

JlaGopaTopHBbIe ONBITHI.
OkwucieHrue 3TaHoJIa OKCUIOM
menu(Il). PactBopenue
TJIMIIEPUHA B BOJIC M PEAKITUS €TO
¢ ruapokcugom menu(Il).
XuMHYEeCKUe CBOMCTBA (heHoIIa

MEXKyHapOAHOU HOMEHKIIATYPE.
OOBACHATH 3aBUCUMOCTb CBOMCTB
CIIUPTOB OT HANW4Us QYHKIIMOHATHHOU
rpynnsl (-OH). CocTtaBiath ypaBHEHUs
peaKkuui, XapakTepU3yIOLIUX CBOMCTBA
CIIUPTOB U UX MIPUMEHEHUE.
XapakTepu30oBaTh PU3UOJIOTHUECKOE
JIEeUCTBUE METAHOJIa U dTaHOJIA.
CocTaBiiaTh ypaBHEHUS peakiui,
XapaKTEPU3YIOLMX CBOMCTBA
MHOTOATOMHBIX CIIUPTOB, U
MPOBOJIUTH KAYECTBEHHYIO PEAKIINIO Ha
MHOTOAaTOMHBIE CIIUPTHL. OOBIACHITH
3aBHCHUMOCTb CBOMCTB (peHoma OT
CTPOEHUS €ro MOJIEKYJIbl, B3aUMHOE
BJIUSTHUE aTOMOB B MOJIEKYJIE Ha
npumepe ¢enosa. CocTaBiiTh
YpaBHEHUS PEAKIIUH,
XapaKTEPHU3YIONTUX XUMUUECKHE
CBOMCTBa (heHoJIa

3.2. Anpaerusipl, KETOHBI U KapOOHOBBIE KUCIIOTHI (3 u)

KapOGonunbpHbIE COeMHEHUS.
KapOGonunpHas rpynmna.
AnpsieruiHas rpymnma.
Anpnernapl. KeToHBI.
Peakuu oxkucieHus u
MIPUCOETMHEHUS aJIbJCTUIOB.
KauecTBeHHBIE peaknu Ha
anpnerunsl. Kap6oHoseie
kucnotel. KapOokcuibHas
rpynmna (KkapOoKcoTpyIma).
OAHOOCHOBHBIE MpeebHbIC
KapOOHOBBIE KHCIIOTHI.
MypaBbuHas KUCIIOTA.
VYkcycHast KUCIIOTa. ALleTaThl

18. KapOoHWIbHBIE COCTMHEHUS
— aJbACTUbl U KETOHBI.
CBolicTBa U TPUMEHEHUE
aJbJIETUJIOB.

19. Kap6oHOBBIE KHCIIOTHI.
XHUMHUYECKUE CBOMCTBA U
MIPUMEHEHHE OJTHOOCHOBHBIX
IpeebHbIX KApOOHOBBIX
KUCJOT.

20. IIpaxmuueckas paboma 2
«ITonyyenue u cBolcTBa
KapOOHOBBIX KHUCIIOT.
Jdemoncrpauuu. PactBopeHue B
alleTOHE PA3IMYHBIX
OpraHMYECKUX BEIIECTB.
JlaGopaTopHbIe ONBITHI.
Oxucrnenne MeTaHanis (dTaHals)
okcuzaoM cepebpa(l). Oxucnenue
MeTaHajs (dTaHalIs)
ruapokcuaom meau (IT)

CocTtaBisiaTh GOPMYITBI H30MEPOB U
TOMOJIOTOB aJIbJAECTH/I0B U Ha3bIBaTh UX
10 MEKIyHapOJIHOW HOMEHKIIATYpE.
OOBACHATH 3aBUCUMOCTh CBOMCTB
aJbJIETUIOB OT CTPOEHUS UX
dbyHKIIMOHATBHOM Tpymmbl. [IpoBOAUTH
KayeCTBEHHbBIE PEAKIIMH HA aJIbJICTU/IbI.
CocCTaBiATh YpaBHEHUS PEaAKIU,
XapaKTepU3YIOLINX CBOICTBA
anbreruioB. CocTaBiaTh GOPMYIIBI
M30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT U Ha3bIBaTh UX 1O
MEXIyHApOAHONH HOMEHKIIAType.
OOBACHATH 3aBUCUMOCTh CBOICTB
KapOOHOBBIX KUCJIOT OT HAIUYUS
dbyunkumnonansHoi rpymmsl (-COOH).
CocTaBisITh ypaBHEHUS PEAKLIHA,
XapaKTepU3YIOIINX CBOICTBA
KapOOHOBBIX KUCIOT. [Tomydars
YKCYCHYIO KHCIIOTY U JOKa3bIBaTh, YTO
3TO BEIIECTBO OTHOCUTCS K KIIACcCy
KUCIOT. OT/IMYaTh MypaBbUHYIO
KHUCJIOTY OT YKCYCHOMU C IIOMOILIBIO
XUMUYECKUX PEAKIUH.

3.3. Caoxusle 3¢upsl. XKupsr (2

4)

Cnoxwusle 3¢upsl. Peakius
stepudukanuu. [lerounoi
THJIPOJIN3 CI0KHOTO d(pupa

(ombLIeHHE). KUpHI.

21. CnoxxHsle 3UpPHI.

22. XKupsl. Moromue cpencraa.
Jemoncrpanuu. O6pasist
MOIOIIUX M YUCTSALIUX CPECTB.

CocTaBisTh YpaBHEHUS PeaKIuil
srepudukanuu. OObICHATD
OMOJIOTUYECKYIO POJIb KHUPOB.
CobumoiaTh paBmiia 6€30MacHOTO




CHHTETHYECKUE MOTOIIIHAE
CpelcTBa.

JlaGopaTopHbIe ONBITHI.
PactBOprMOCTB KUPOB,
JI0Ka3aTeIbCTBO MX
HENpeAeabHOI0 Xapakrepa,
oMbLIeHHE KUPOB. CpaBHEHHE
CBOMCTB MblLJIa U CUHTETUUYECKUX
MOIOIUX CPEACTB

oOpaleHus co cpeicTBaMu OBITOBOM
XUMHUHU

3.4. YrneBonsl (3 u)

Yrnesoasl. MoHOCaxapubl.
I'mroko3a. @pykro3a.
Onurocaxapupl.
Hucaxapusl. Caxaposa.
[Tomucaxapuasl. Kpaxman.
I'mukoren. Peakuus
MTOJIMKOHICHCALINH.
KauecTtBenHnas peakuus Ha
kpaxmai. Llemtromno3sa.
ATleTHIIeNTI0II03a.
Knaccuduxkanus BosiokoH

23. Yraesoasl. I'nroko3a.
Onurocaxapusl. Caxapo3a.
24. Ilonucaxapunpl. Kpaxmai.
Ilenmrono3a.

25. Ilpakmuueckas paboma 3
«Pemenne 3KCIIepUMEHTATEHBIX
3a/1a4y Ha TOJIYUCHHE U
pacro3HaBaHUE OPraHUIECKUX
BEILECTB.

JlabopaTopHble ONBITHI.
CBolicTBa TJIFOKO3bI KaKk
aBACTUIOCTIUPTA.
B3anmoperictBue caxapossl C
THUAPOKCUIIOM KaJTBITHSL.
[IpuroToBrieHue KpaxmMajibHOTO
KJIeiCTepa U B3aUMOJICUCTBUE C
nonoM. ['maponus kpaxmana.
O3HakomJeHHE C 00pa3aMu
MIPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH

OOBACHATH OMOJIOTMYECKYIO POJIh
rmoKko3bl. [IpakTruecku 1oka3bIBaTh
Hajgn4re QyHKIIMOHATBHBIX TPYII B
MOJIEKYJIE TJIFOKO3BI.

OOBACHATD, KaK CBOWCTBA caxapo3bl
CBSA3aHbI C HATMYHEM
(GyHKIMOHAJIBHBIX TPYNI B €€
MOJIEKYJIe, U Ha3bIBaTh 00JacTu
pUMeHEeHHUs caxapo3bl. COCTaBIATH
YpaBHEHUSI PEAKIUH,
XapaKTepU3YIOIINX CBONCTBA
caxapo3bl. COCTaBIIATh ypaBHEHUS
peaKkuuii TuIpoJInN3a KpaxmMaia u
MTOJIMKOHICHCAIIMY MOHOCAXapU0B.
[IpoBOANTH KAUECTBEHHYIO PEAKLIUIO
Ha Kpaxmal

4. A3oTcoaep:kaiue opranndeckue coequHeHus (5 1)

Azotcoaepxaiue
OpPraHUYECKUE COCIUHEHUS.
AMUWHBI. AMUHOTpYTITIA.
AHWINH. AMUHOKHCIIOTBI.
bunonspueiii HOH.

[lentuanas (amuaHast) TpymIa.

[lentunnas (aMuIHAs) CBS3b.
Ilentupasl. [lomunenTuael.
I'manun. benku. Ctpykrypa
0€IKOBON MOJIEKYIIBI
(mepBuYHasi, BTOpUYHAS,
TpEeTUYHAs, YETBEPTUUHASA).
Jlenarypauus u TUAPOIIN3
6enxoB. L[BeTHBIE peakiy Ha
Oenku. A30oTcoaepiKalime
TeTEPOLUKINYECKUE
coenuHenus. [lupunun.
ITuppour. ITupumuaun. Ilypus.
A30THUCTBIE OCHOBAHUS.
HyxknenHoBbIE KHCIIOTBI.
Hykneotuapl.

26. AMUHEL

27. AMuHOKUCNOTHL. benku.

28. AzoTcoaepxariue
TreTEPOLUKIMYECKUE COCTMHCHUS.
HyxkiienHOBbIE KUCIIOTHI.

29. XuMus 1 3I0pOBbE YEIOBEKA.
30. KontpoJgbHas padora 2 1o
teMaM «Kucmopoacoaepxarie
OPraHUYECKUE COCAMHCHUS,
«A3oTcoaepxkariie
OPraHUYECKUE COCTUHEHUS».
JlaGopaTopHbIii onbIT. [[BeTHEIE
peaxIuu Ha OeNKu

CoCTaBiATh ypaBHEHMUSI pPEaKIUi,
XapaKTepU3YIOIUX CBOIICTBA aMHHOB.
OOBACHATH 3aBUCUMOCTh CBOMCTB
AMHUHOKHUCIIOT OT CTPOCHMSI UX
(byHKIMOHANBHBIX Ipyni. HazbiBaTh
AMHHOKHUCIIOTBI 110 MEXJyHapOaHOM
HOMEHKJIAType U COCTaBIATh
YPaBHEHMs PEaKLui,
XapaKTepU3YIOIIUX UX CBOMCTBA.
OOBACHATH OMOJIOIMYECKYIO POJIb
0EJIKOB M X MPEBpaIleHH B
opranusMme. [IpoBoauTh 1IBETHBIE
peakuuu Ha OeJIKH.

OOBACHATH OMOJOTMYECKYIO POJIb
HYKJIEHHOBBIX KHUCJIOT.

ITonb30BaTbCs MHCTPYKIUEH K
JIEKapCTBEHHBIM IIperaparam




KOMHHGMGHTapHBIC a30TUCTHBIC
OCHOBAHHUSI.
DapMaKoJIOruyecKass XuMust

5. Xumus nmosumepos (4 1)

[Tonumepst. CreneHp
noaumepusanuu. Monomep.
CrpykTypHOE 3BEHO.
TepMoracTU4HbIE
nosmMepsl. CTepeoperyiisipHbie
noaumepsl. [lonmatunen.
[Tomunponunen.
[TonmuTeTpadTopaTHiICH.
TepmopeakTuBHBIE
MOJIUMEPBIL.
denonodopmanbaeruHbIe
cMmoubl. [Tnactmaccsl.
@deHomacTel. AMUHOIUIACTBI.
[Tenommactel. [IpupoaHbIit
Kayuyk. Pe3una. D00HHUT.
CuHTETHYECKHE KaydyKH.
CuHTEeTHYECKHE BOJIOKHA.
Kampon.

31. CuHTeTHYECKHE TOJUMEPHI.
KonpeHncannonssle noauMepsl.
IlenomiacTsl.

32. Ilpakxmuyeckasn paboma 4
«Pacro3naBanue niaacrmacce u
BOJIOKOH».

33. Opranuueckasi Xumus,
YeJI0BEK U MPHUPO/a.

34. ToroBblil ypok 1o Kypcy
xumuu 10 kiacca.
Jemoncrpanun. O0pasisl
IJIacTMacce, CUHTETUYECKUX
Kay4yKOB M CHHTETHYECKUX
BOJIOKOH.

JlaGopaTopHbIil ONBIT.
CBoiicTBa KarpoHa.

35. UTOroBBIN KOHTPOJIb.

3anuceiBaTh YpPaBHEHHS PEAKIUI
MOJIMMEPU3AIUHU. 3aMUCHIBATh
YpaBHEHUS peaKuid
NOJIMKOHJAEHcaluu. Pacnio3HaBarh
OpraHUYECKHE BEIIECTBA, HCIOIb3YA
KaueCTBEHHBIC PEAKIIUU




11 kaace

1. IloBTOpenue kypca xumuu 10
kimacca (1 q)

1. Teoperudeckne ocHOBbI xumuu (19 4)

1.1. Baxkneiinye XuMHU4eCKHUEe MOHITHS U 3aKOHBI (4 1)

XUMUYECKUN BJIEMEHT.
ATOMHBIN HOMED.
Maccosoe uncio. Hykinaer.
Pagnonyknuapsl. 130Tomns!.
3aKoH COXpaHEHHUsI MacChl
BEIIECTB. 3aKOH COXpaHEHUS
Y TIPEBPAICHUS YHEPTUH.
Jedekt macchl.
[Iepnoanyeckuil 3aK0H.
DnexTpoHHas KOHPUTypalusl.
['paduueckas rnmexTpoHHAs
dopmyna. s-, p-, d-u f-
OnaeMeHTHl. JIaHTaHOWIEI.
AkTtuHOUBI. MICKYyCCTBEHHO
MOJIyYE€HHBIE JIEMEHTHI.
BanentHocts. Bogopoansie
COEIMHEHUS

2. XUMUYECKUN JIEMEHT.
Hyxmuaet. M30Tombl. 3akoHbI
COXPAHEHHUS MaCChl U SHEPTUU B
XUMUHU.

3. Ilepuoanyeckuii 3aKoH.
Pacnipenenenue 31€KTpOHOB B
aToMax 3JIEMEHTOB MaJIbIX U
OOJIBIINX TTEPUOJIOB.

4. TlonoxeHue B MEPUOIUIECKON
CUCTEME BOJIOPO/Ia, JIJAHTAHOU/IOB,
aKTUHOUJIOB U MCKYCCTBEHHO
MOJIyYE€HHBIX 3JIEMEHTOB.

5. BaneHTHOCTh U BaJICHTHBIE
BO3MOXHOCTH aTOMOB

[lepeuncnars BaxHENIINE
XapaKTePUCTUKH XUMHUYECKOTO
aneMeHTa. OOBSACHATD Pa3IUUUe MEXKIY
HOHATUSMH «XUMHYECKUI 2JI€MEHTY,
CHYKIU, «U30Tom». [IpumMeHsTh
3aKOH COXpPaHEHHUsI MacChl BEIECTB MPH
COCTaBJICHUH YPAaBHEHHH XUMHUYECKUX
peakmuii. OnpenensiTb MaKCUMaIbHO
BO3MO’KHOE YHCJIO AJIEKTPOHOB Ha
HHEPTEeTUYECKOM YPOBHE. 3alMChIBATh
rpaduyeckue 3eKTPOHHbIE GOPMYJIbI
S-, p- u d-amemMeHToB. XapakTepu3oBaTh
MOPSAJIOK 3aMOJTHEHUS SJIEKTPOHAMU
SHEPreTHYECKUX YPOBHEN U
noaypoBHel B aromax. OOBSCHATD, B
4yéM 3aKio4aercs pU3ndeckuii CMbICI
TIOHATHUS «BATEHTHOCTHY. OOBSICHATS,
YeM OIPEESIOTCS BaJI€HTHbIE
BO3MOYKHOCTH aTOMOB Pa3HbIX
anemMeHToB. CocTaBnATh TpaduvecKue
3NEKTPOHHBIE (POPMYIIBI a30Ta,
docdopa, KUCIOPOIa U CEPHI, a TAKKE
XapaKTepU30BaTh U3MEHEHUS PalycoB
aTOMOB XMMHUYECKUX 3JIEMEHTOB I10
nepuojam u A-rpyrmiam
MEPUOTNUECKON TaOIUIbI

1.2. Crpoenue BemiecTBa (3 )

Nonnas cBsa3b. KoBasieHTHAs
(TmosisipHast ¥ HETIOJISIPHAS )
CBSI3b. DIIEKTPOHHAS
dbopmyna.

Mertannndeckas CBSI3b.
Bonoponnas cBsi3b.
I'uOpunnzanust aTOMHBIX
op6uTtaneit. Kpucramnsr:
aTOMHBIE, MOJICKYISIPHBIE,
HMOHHbBIE, METAJUTHUECKHE.
DneMeHTapHas s4erKa.
[Tomumopdusm.
[Tonmumopdubie
MoAu(HUKAIIH. AJITOTPOMHSL.
Nzomepus. ['omonorus.
XUMHUUYECKUN CUHTE3

6. OcHOBHEIE BUBI
XUMHUYEeCKOH cBs3u. MoHHasg u
KOBaJIEHTHAS CBS3b.
MeTannudeckas CBS3b.
Bonoponas cBs3b.

7. IIpocTpaHCTBEHHOE CTPOCHHE
MOJIEKYIL.

8. CTpoeHue KpUCTasioB.
Kpucramnmaeckue peméTku.
[Tpuunub MHOTOOOpa3Us
BelecTB. JAeMoHcTpanuu.
Mopenu HOHHBIX, aTOMHEIX,
MOJIEKYJSPHBIX U
METaJTHYSCKUX
KPUCTAJUIMUECKUX PEIIETOK.
Mogenu MoaeKys U30MEPOB U
TOMOJIOIOB

OOBACHATH MEXaHWU3M 00pa30BaHMS
MOHHOU U KOBAJICHTHOM CBSA3U H
0COOCHHOCTH (U3MYECKHX CBONCTB
MOHHBIX U KOBAJIEHTHBIX COCTUHEHHIA.
CocTaBiiaTh 3MEKTPOHHBIE HOPMYIIBI
MOJIEKYJI KOBAJIEHTHBIX COCAMHEHUIA.
OOBACHATL MEXaHU3M 00pa30BaHU
BOJIOPOJTHOM U METAJUTMUECKOH CBsI3eH
Y 3aBHCHMOCTH CBOMCTB BEIIECTBA OT
BUJIa XUMUYECKOU cBsI3U. OOBSACHATH
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OpPraHUYECKUX U HEOPTaHUIECKHUX
COCAVHEHUH C TIOMOLIBIO
MPEJICTaBICHUN O THOPUIN3AIIUN
opOuTtaneit. OOBSACHATH 3aBUCUMOCTD
CBOMCTB BEI[ECTBA OT TUIIA €TO
KPUCTAJUIMYECKOU PEIIETKHU.
OOBACHATH MIPUIMHBI MHOTO00pa3us
BEIIECTB

1.3. Xumnueckue peakiuu (3 4)




OxucnurenpHo-
BOCCTaHOBUTEJIbHbBIE
peakuuu. Peakiuu
pa3IoKEHUs, COCAUHEHMUS,
3aMeIleHns1, 0OMeHa.
DK30TepMUYECKUE U
SH/I0TEPMHUUYECKUE PEAKIIUU.
OOpaTumble 1 HEOOpaTUMbIE
peakuu. TernoBoit a3pdexT
peakuuu. 3akoH ['ecca.
TepMoxumuueckue
ypaBHeHus. Temiora
obpazoBanus. TemoTa
cropanusi. CKopocTb
XUMHYECKON PEaAKIUU.
AKTHBUPOBAHHBIN KOMIUIEKC.
3aKoH JEHCTBYIOMMX Macc.
Kunernueckoe ypaBHeHUE
peakuuu. Karanuzatop.
WNuruburop. 'omoreHHsIit u
reTEPOreHHBIN KaTalus.
Karanntrnueckue peakuuu.
XUMHUYECKOE PaBHOBECHE.
[Tpunnun Jlelllatense

9. Knaccudukaiiys XuMHIECKUX
peaKuui.

10. CxopoCcTh XUMUYECKUX
peakuuii. Karanus.

11. XuMnueckoe paBHOBECHE U
YCIIOBUS €r0 CMEILIECHUS.
JdemoncTpauuu. Pa3nuunbie
TUTIBI XUMHUYECKHUX PEaKIIHA,
BUJICOOTIBITHI TI0 OPTaHUYECKOU
XUMHH.

JlaGopaTopHBIii ONBIT.
N3yuenne BIUSHUS pa3IMUHbBIX
(hakTOpOB HAa CKOPOCTH
XUMHUYECKUX PEAKIIN

IlepeunciaATy IpU3HAKH, 11O
KOTOPBIM  KJIacCU(UITHPYIOT
XUMHYECKUE PEAKIIUH.

OOBSACHATH CYIIHOCTh XUMUYECKON
peaxkiuu. CocTaBsATh ypaBHEHUS
XUMHUYECKUX PEaKLNM, OTHOCAIINXCS K
onpenenéHHomy tuiy. OObIACHITH
BJIMSIHUE KOHILIEHTpAIlUil peareHToB Ha
CKOPOCTh TOMOT'€HHBIX U F€TEPOT€HHBIX
peakuuii. OObSICHATH BIUSHUE
pa3nuyHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUH, a TAKKE
3HaueHUE MPUMEHEHUS KaTalu3aTopoB
Y UHTUOUTOPOB HA MIPAKTHKE.
OOBICHATH BIMSIHUE U3MEHEHUS
KOHLEHTPALMU OJTHOTO U3
pearupymouux BelecTB, TeMIepaTypbl
U JIaBJICHUS HA CMEILEHUE XUMUYECKOTO
paBHOBECHS

1.4. PactBopsi (5 1)

JlucriepcHbIE CUCTEMBI.
PacTtBOpBI.
I'pybomucniepcHbIE CHCTEMBI
(CycrieH3uu ¥ IMYJIbCHUH).
Komnouansie pacTBOpsI
(3011m). Aspo3osin. MoJisipHas
KOHIIEHTPALIHUS.
DJIEKTPOJIUTHI.
DNEeKTPOIUTHYECKAS
mucconuanus. CteneHb
muccouuanuu. KoncranTa
nuccouuanuu. BomopoaHsrii
nokasaresb. Peakiuu
noHHOTO oOMeHa. ['uaponus
OpraHMYECKUX BEIIECTB.
I'mpponus conent

12. JIucriepcHbIE CUCTEMBI.

13. CiocoObl  BBIpaKEHUS
KOHLIEHTpPALIUK PacTBOPOB.

14. Ilpaxmuueckas paboma 1
«[IpuroroBienue pacTBOPOB €
3aJJaHHOM MOJIIPHOM
KOHIIEHTpaLUei».

15. Dnexrponutuyeckas
nucconuanys. BogopoaHsiit
nokasarenb. Peakiinu HOHHOTO
oOmeHa.

16. I'maposiu3 opraHuuecKux 1
HEOPraHMYECKUX COCAMHECHUN.
JlaGopaTopHbIe ONBITHI.
Omnpenenenre peakiuu cpeabl
YHHUBEPCATHHBIM UHIAHUKATOPOM.
I'maponus coient

XapakTepru30BaTh CBOMCTBA PA3TUYHBIX
BHJIOB JUCIIEPCHBIX CUCTEM, YKA3bIBATh
MPUYMHBI KOATYJISLNUNA KOJIJIOUIOB U
3HAYEHHE ITOTO fABJIeHUs. Pemiarp
3a/1a4yd Ha IPUTOTOBJIEHHE PacTBOpa
OnpeaeIEHHON MOJISIPHOM
KOHILIEHTpauuu. ['0TOBUTh pacTBOp
3a/IaHHOW MOJISIPHOM KOHLIEHTpAl1y.
OOBACHATD, TOYEMY PACTBOPHI BELIECTB
C MOHHOW U KOBAJICHTHOM MOJISIPHOMN
CBSI3bIO MIPOBOJAT 3JIEKTPUUECKUM TOK.
Onpenenars pH cpeapl ¢ moMoLIbIO
YHUBEPCAIbHOTO UHIUKATOPA.
OOBACHATD € MO3UIUI TEOPUU
3IEKTPOJIUTUUECKOU TUCCOLIMAIIU
CYILLIHOCTh XMMUYECKUX PEAKIINH,
IIPOTEKAIOLIUX B BOJHOU Cpee.
CocTaBisITh MOJHBIE U COKpPAIIEHHbBIE
MOHHBIE YPABHEHUS PEAKIIN,
XapaKTEPU3YIOLIUX OCHOBHbIE CBOMCTBA
BAKHEUIIINMX KJIACCOB HEOPTaHUYECKUX
coenuHeHui. OnpeaensaTs peakio
Cpelbl pacTBOpA COJIM B BOJIE.
CocTaBiTh ypaBHEHUS peakuid
TUAPOIN3a OPraHUYECKUX U
HEOPraHUYeCKUX BEUIECTB




1.5. DnekTpoxuMuyeckue peakuui (4 u)

["asibBaHUYECKUIN IIEMEHT.
Onekrpoasl. Anoa. Karo.
Axxymyiarop. TornuBHbIN
AJIEMEHT. DJIEKTPOXUMHSL.
Psn cranmapTHBIX
AJIEKTPOIHBIX TOTEHIIUAJIOB.
CrangapTHbI€ yCIOBUS.
CrangapTHBIM BOJOPOIHBIH
anektpoa. Kopposus
MeTaUI0B. XUMHUYECKas U
AIIEKTPOXUMUYECKAs
KOpPO3usl. DIEKTPOJIH3

17. XuMuueckue UCTOUHUKHU
TOKa. Py craHgapTHBIX
JIEKTPOJAHBIX TOTEHIIUAJIOB.

18. Koppo3sust meramioB u eé
IpEyNPExXICHUE.

19. DnexTponus.

20. KonTpoabHas padora 1 no
teme «TeopeTndeckne OCHOBEI
XUMHH

OOBACHATH MPUHIUT PaOOTHI
raJIbBAaHUYECKOT'O AJIEMEHTA.
OOBACHATD, KaK YCTPOEH CTaHIAPTHBII
BOJIOPOJIHBIN 35eKkTpoa. [Tonb30BaThCs
PAIOM CTaHIAPTHBIX IEKTPOIHBIX
NOoTeHUHaI0B. OTIMYaTh XUMUYECKYIO
KOPPO3HIO OT IEKTPOXUMHUYECKOM.
OOBICHATH NPUHIIUIIBI 3AITUTHI
METAUTAYECKUX U3JIETUIA OT KOPPO3HHU.
OOBACHATD, KAKHE MPOLIECCHI
MPOUCXOAT HAa KaTO/€ U aHOJIE PU
AIIEKTPOJIN3€E PAcIUIaBOB U PacTBOPOB
coJieii. CocTaBisATh CyMMapHbI€
YpaBHEHUS PEAKIMI JIEKTPOJIN3a

2. Heoprannueckas xumus (11 u)

2.1. Metannsi (6 u)

JIErkne n TSHKENBIE MeTalIbI.
JlerxkomnaBkue u
TYroIJIaBKUE METAJLIBI.
Menas. Ilunk. Twutan.
Xpowm. XKenezo. Hukens.
IInatuna. CriaBel.
Jlerupyrouiue

no6aBku. YépHbIC U IBETHBIC
Metauibl. YyryH. Cransb.
JlerupoBaHHbIE CTAIH

21. OOmias XxapakTepucTuKa 1
CroCcOOBI TIOJTYYEHUSI METAILJIOB.
22. O030p METATUYECKUX
31eMeHTOB A- 1 b-rpymm.

23. Menp. [lunak. Tutan. Xpom.
Keme3o, HUKeIb, IJIaTHHA.

24. CrtaBel METAJIJIOB.

25. Okcuabl U TUAPOKCHIBI
METAJIJIOB.

26. [Ipaxmuueckas paboma 2
«Pemienne 3KciepruMeHTaIbHBIX
3a7a4 o TeMe «MeTaibl».
JemoncTpanuu. O6pasiibl
METAJIOB M UX COSIUHEHUH,
cmaBoB. B3auMonelicTeue
METaJUIOB C KUCJIOPOJIOM,
KHCJIOTaMH, BOJIOH.
JlokazaTenbcTBO aM(pOTEPHOCTH
QITFOMUHHS ¥ €70 THIPOKCHUIA.
B3aumoneiicTBre Menu U keie3a
C KHUCIIOPOJIOM; B3aMMO/ICHCTBHE
MEIH U JKeJle3a ¢ KUCIOTaMHU
(cepnas, consHas). [lomyuenue
ruapokcuoB meau (1) u xpoma
(1), okcmma memu.
BzaumonelicTBrue OKCUIOB U
TUAPOKCUIOB METAJIJIOB C
KucaoTamu. Jloka3aTeabcTBO
aM(pOTEpHOCTH COCTUHEHUI
xpoma (III).

XapakTepu3oBaTh 00IITHE CBOMCTBA
METaJUIOB M Pa3bICHITH X Ha OCHOBE
MIPEICTABJICHUI O CTPOCHUH aTOMOB
METaJIOB, METAJUTMIECKON CBSI3H U
METaJUIMYECKON KPUCTAININYECKON
pemérke. MmmoctpupoBaTh
pUMepaMu CIIOCOObI MOTYYESHUS
METAJTIOB. XapaKTepHU30BaTh
XMUMHUYECKHE CBOMCTBA MeTaJUIOB |A—
I|A rpynm u amoOMUHUS, COCTABIIATH
COOTBETCTBYIOIIME YPAaBHEHUS
peakuuii. OOBACHITH 0COOCHHOCTH
CTPOEHUS aTOMOB XUMUYECKUX
3JeMeHTOB b-rpynn nepuoauyeckoi
cuctemsl JI. 1. Mengeneena.
CocCTaBiATh YpaBHEHUS PEaAKIU,
XapaKTEepU3YIOIINX CBOICTBAa MeIH,
[IMHKa, TUTaHa, XpOMa, KeJje3a.
[Tpenckas3piBaTh CBOMCTBA CILIaBa, 3HAS
ero cocraB. OOBICHATD, KaKk
M3MEHSIOTCSI CBOMCTBA OKCHJIOB U
TUAPOKCUAOB METAILJIOB 10 MEPUOJIaM U
A-TpyInaM nepruoIu4ecKoi TabIuIbL.
OOBSACHATDH, KaK U3MEHSIOTCSI CBOICTBA
OKCHUJIOB U THUJIPOKCHIOB XUMUYECKOTO
AJIEMEHTA C MOBBILIEHUEM CTEIIEHU
OKHUCJICHHS €T0 aTOMa. 3aluChIBaTh B
MOJIEKYJIIPHOM ¥ HOHHOM BHU/IE
YpaBHEHUS XUMHUYECKUX PEaKIIUi,
XapaKTEePU3YIOIINX KUCIOTHO-
OCHOBHBIE€ CBOMCTBA OKCHJIOB U
TUAPOKCUIOB METAIJIOB, a TaKke
AKCIEPUMEHTATBHO JOKA3bIBATh
HAJIMYUE 3TUX CBOKCTB. Pacnio3HaBath




KaTUOHEI COJICH C IIOMOIIBIO
KA4E€CTBEHHBIX PEAKIIUI

2.1. Hemeramsl (5 4)

Hewmeramnsr. I[Ipoctsie
BEIIECTBA — HEMETAJLIBI.
VYranepon. Kpemnuii. A30T.
docdop. Kucnopon. Cepa.
®Top. Xnop. CepHast
KHUCIO0Ta. A30THasi KHUCJIOTA.
Bopopoansie coennHeHus
HEMETaJIJIOB

27. O630p HemeTamuioB. CBOlCTBA
Y IPUMEHEHNE BAKHEUIITUX
HEMETAaJIJIOB.

28. Ob1as xapakTepucTuKa
OKCHUJIOB HEMETAIIJIOB U
KHCJIOPOJICOAEPKALUX KUCTIOT.
OxkucIuTenbHbIE CBOMCTBA
CEpHOM U a30THOM KHUCJIIOT.
Boaopoanbie coenHeHust
HEMETAJJIOB.

29. I'enetnyeckas CBs3b
HEOPraHUYECKHX U OPTraHUYECKUX
BEIECTB.

30. Ilpakmuueckas paboma 3
«Pemienne 3kCepuMEHTaIbHBIX
3ana4 no teme «Hemeramisy.
31. KontpoabHas padota 2 1o
TeMe «Heoprannueckass XuMusi».
Jemoncrpanun. O0pasisl
HeMeTayu1oB. Moaenu
KPUCTAJIMYECKUX  PEIIETOK
anmasa u rpadura. [lomyuenue
aMMHaka U XJIOpOBOJIOPOAa,
pacTBOpeHuEe HUX B BOJE,
JT0Ka3aTeNbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3TUX BEIECTB.
Coxuranue yriisi 1 cepbl B
KUCJIOpOJie,  OIpe/eieHHe
XMUMHYECKUX CBOICTB MPOIYKTOB
cropanus. Bzaumopeiicteue ¢
Mebl0 KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTBHI,
KOHIIEHTPUPOBAHHOHN U
pa30aBJIEHHON a30THOM KUCIOTHI

XapakTepru3oBarh 00I1e CBOKWCTBA
HEMETAJIJIOB U Pa3bsCHATh UX Ha
OCHOBE IIPEJICTABICHUN O CTPOCHUH
aToma. Ha3piBaTh 00s1acTi IpUMEHEHUs
BOKHEUIINX HEMETAIIOB.
XapakTepr30BaTh CBONCTBA BBICLINX
OKCHUJIOB HEMETAIIJIOB U
KHCJIOPOICOAEP KAIIUX KUCIIOT,
COCTaBIIATh ypaBHEHUS
COOTBETCTBYIOIINX PEAKLIUN U
0OBSACHATH UX B CBETE MPEJCTABICHUIN
00 OKUCIUTETHbHO-BOCCTAHOBUTEIBHBIX
peaKkuusax U MEKTPOIUTUYECKON
nucconranyu. CoCTaBIIATh YpaBHEHUS
peaknnii, XapaKTEPU3YIOLIUX
OKHCIIUTEIbHBIE CBOWCTBA CEPHOM U
A30THOM KHCIIOT. XapaKTepHU30BaTh
U3MEHEHUE CBOMCTB JIETYYHX
BOJIOPOJHBIX CO€IMHEHUN HEMETalJIOB
0 TIepuoay U A- rpymnmnam
MepUoInYECcKoi cuctemsl. Jloka3piBaTh
B3aMMOCBSI3b HCOPTaHUYECKUX U
OPraHNYEeCKUX COCTMHECHUH.
CocTaBiiaTh YpaBHEHUS XMMHYECKHAX
peakuui, OTPaKaIOUIUX B3aUMOCBSI3b
HEOPraHUYECKNUX U OPTaHUYECKUX
BEIIECTB, 00BACHATH UX HA OCHOBE
TEOPUH DIIEKTPOJIUTHIECKON
JMCCOLIMALIMN U ITPECTaBICHUNH 00
OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX
npoueccax. IIpakrnueckn
pacrno3HaBaTh BEIIECTBA C IOMOIIBIO
KayeCTBEHHBIX pEaKLUi Ha AHHOHBI

3. XuMus u ku3Hb (3 4)

Xumuueckas
IIPOMBIILIJIEHHOCTD.
XuMHYecKkasi TEXHOJIOTHS.
Uépnas meTauryprus.
JloMeHHas Meyb.
Arnomepanns. KncinopoaHslii
KoHBeprep. besorxonHoe
IIPOU3BOJICTBO.
OKOJIOTUYECKH
MOHUTOPHHT. [IpenensHo
JOIYCTUMBbIE KOHIIEHTpAuu

32. Xumusi B IPOMBIILICHHOCTH.
[TpuHLIMIBI XUMUYECKOTO
IIPOU3BOJICTBA. XHUMHUKO-
TE€XHOJIOTMYECKUE TPHUHLIUIIBI
IIPOMBIIIJIEHHOTO NOJTyYEHUS
meTainos. [Ipons3BoacTBo uyryHa
Y CTaJIN.

33. Xumus B ObITy. XuMHYecKas
IIPOMBIIIJIEHHOCTD U
OKpY’Karollas cpea.

34. HToroBblil ypok IO KypCy
xumun 11 knacca.
Jemoncrpanuu. O6pasist
CpEICTB OBITOBOW XMMHH,

OOBACHATH HayYHbIE PUHIIMIIBI
IPOM3BOJCTBA Ha IPUMEpe
IPOM3BOJICTBA CEPHOI KHCIIOTHI.
[TepeuncnsaTh MPUHLIUIBI XUMHUECKOTO
IIPOM3BO/ICTBA, UCHOJIb3yEMbIE TPU
MOJIy4eHUH YyTyHa.

CocTaBnsATh ypaBHEHUS XUMUYECKUX
peakuuii, MpOTEKAIOUINX PU
MOJIy4eHUH YyT'yHa U CTaJIH.
Cobmtonats npaBuiia 6€30MacHoOM
paboThl cO cpeacTBaMU OBITOBON
XUMUHU.

OOBACHATH MPUYUHBI XMMHUYECKOTO
3arps3HeHUs BO3/lyXa, BOJOEMOB U




WHCTPYKILIUU IO UX IPUMEHEHHUIO
35. UTOroBblii KOHTPOJIb.

II04YB




