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1.Il1anupyeMble pe3VJbTATHI 00VYEHHA YYEOHOI 0 MpeaMeTa « XMMHSD

B pesyabrare usydeHusi y4deOHOro mpeamera «XHMHSD»> Ha YPOBHe CpegHero oomero
o0pa3oBaHusi Ha 0a30BOM YpOBHe
BbInycKHMK Hay4YUTCS:

® pacKpbIBaTh Ha MpUMeEpax poJib XUMUU B (OPMHPOBAHUU COBPEMEHHON HAYYHOW KapTHHBI
MHpa U B IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA;

® JIEMOHCTPUPOBATh Ha MpUMEpax B3aUMOCBS3b MEXAY XUMHEH U JPYrUMU €CTECTBEHHBIMU
HayKaMH;

® pacKphIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUH XUMHUEcKoro ctpoeHus A.M. byrieposa;

e mnoHuMath (puzndeckuid cmeica Ilepuoamueckoro 3akona JI.M. MenzaeneeBa u Ha €ro OCHOBE
OOBSACHATh 3aBUCHUMOCTh CBOMCTB XMMHYECKHMX 3JIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT
AJIEKTPOHHOTO CTPOEHUSI aTOMOB;

e OOBSICHATH NMPUYMHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE OOIIMX MPEACTABICHHN 00 HX
COCTaBE€ U CTPOCHUH;

® T[PUMEHATh MpaBUIa CHCTEMaTHYECKOM MEKIyHapOJHOW HOMEHKJIATypbl KakK Cpe/iCcTBa
pasnuyeHus U UACHTU(UKAIIMK BEIIECTB 10 UX COCTaBY U CTPOEHHUIO;

® COCTaBJSTh MOJIEKYJIpPHBIE M CTPYKTypHbIe (QOpPMYJIbl OpPraHWYeCKUX BEIIECTB Kak
HOocUTeNneld uHGOpMaM O CTPOEHUHU BEIIECTBA, €ro CBOICTBaAX W MPHUHAUIEKHOCTH K
OTIpeJIeIEHHOMY KJlaccy CO€TMHEHMII;

® XapakTepu3OBaThb OpPraHMYECKHE BeIIlecTBa II0 COCTaBy, CTPOGHHMIO U CBOICTBaM,
YCTaHaBJIMBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEX/1y TJaHHBIMH XapaKTePUCTHKaMU BEIIECTBa;

® T[PUBOJUTH NPUMEPHl XUMHUYECKHX pEaKIUil, PAaCKpPhIBAIOUINX XapaKTepHbIE CBOICTBA
TUIUYHBIX IPEJCTaBUTENIEH KJIACCOB OPraHMYECKMX BELIECTB C II€JbI0 HUX HAECHTHU(QUKALUU U
00BSICHEHUS 00JaCTH TPUMECHEHUS;

® IIPOrHO3MPOBATh BO3MOKHOCTb NPOTEKAHUS XUMMUYECKMX peaklUil Ha OCHOBE 3HAaHUH O
TUIIAX XUMUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOM CIOCOOHOCTH;

® CIOJIb30BaTh 3HAHMS O COCTaBE, CTPOCHUM U XUMHUYECKUX CBOWCTBAX BELIECTB IS
0€3011aCHOTO IPUMEHEHUS B IPAKTUUECKON NESITENbHOCTH;

® [IPUBOJUTH MPUMEPHI INPAKTUYECKOIO HCIOJIb30BAHUS MPOLYKTOB IepepabOTKH HePTU U
IIPUPOJHOIO T'a3a, BBICOKOMOJIEKYJSIPHBIX COEAMHEHUH (MOJIMATUIIEHA, CUHTETHYECKOro Kaydyka,
alleTaTHOI'O BOJIOKHA);

® IIPOBOJAUTH ONBITHl M0 PACMO3HABAaHHIO OPraHWYECKUX BELIECTB: TJIMIEPHHA, YKCYCHOM
KHCIJIOTBI, HEMPEAEIbHbBIX JKUPOB, TJIIOKO3bl, KpaxMaiia, OeJIKOB — B COCTaBe MUILEBBIX IPOIYKTOB U
KOCMETHYECKHUX CPEJICTB;

e BIAJETh NpPaBWIAMU U NpUeMaMu Oe30macHOil paboThl C XUMHUYECKUMH BELIECTBAMU U
nabopaTopHbIM 000pyI0BaHUEM;

® YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOWH PEaKLUUU M CMEIIEHUS XUMHYECKOro
pPaBHOBECHUS OT PA3JIMUHBIX (PAKTOPOB C LEJIBIO ONPE/IENIECHUsI ONTUMAIBHBIX YCIOBUI MPOTEKaHUS
XUMUYECKUX MPOILIECCOB;

® [IPUBOJUTH IPUMEPHI TUAPOIIM3a COJIEH B IOBCEIHEBHOMN )KU3HU YEJIOBEKA;

® T[PUBOAUTH TPUMEPHl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAaKUMi B  IPUPOIE,
IIPOU3BOJICTBEHHBIX MPOLECCAX U JKU3HEAEATEIIBHOCTH OPraHU3MOB;

® [IPUBOJUTH NMPUMEPHI XMMUUYECKHX PEAKLUH, PACKPBIBAIOLIUX OOIINEe XUMHUECKHE CBOWCTBA
IIPOCTBIX BEUIECTB — METAJIJIOB U HEMETAJIJIOB;

® T[IPOBOAUTH pacyeTbl Ha HAXOXKICHHE MOJEKYJIApHOH (opMyisl yrieBojopoaa o
IIPOJYKTaM CrOpaHus U IO €r0 OTHOCHUTEIBHOM IUIOTHOCTH M MACCOBBIM JIOJISIM DJIEMEHTOB,
BXOJISILIIUX B €r0 COCTaB;

e BIJETh IpaBWJIAMH O0€30MacHOro oOpalleHusl C €AKMMH, TOPIOYMMH M TOKCHUYHBIMH
BEIIECTBAMH, CPEJICTBAMU OBITOBOM XHUMMUU;

® OCYIIECTBJIATH MOMUCK XMMHUYECKOH HHGOpMAlMM MO Ha3BaHWIM, HJIECHTH(UKATOpaMm,
CTPYKTYpPHBIM (hOpMyJiaM BEIECTB;



® KPHUTHYECKU OIICHWBATh M MHTEPIPETHPOBATH XUMUUYECKYIO MH(POPMAIUIO, COJEPIKAITYIOCS
B COOOIIEHUSX CpeACTB MaccoBOod uHpopmanuu, pecypcax HWHTepHeTa, Hay4HO-TIOMYJISIPHBIX
CTaThsIX C TOYKU 3PEHUSI €CTECTBCHHO-HAYYHON KOPPEKTHOCTU B IEJISX BBISBICHHS OMIMOOYHBIX
CyXaeHUl U HopMHUPOBaHHS COOCTBEHHON TO3UIIHH;

® TIPEACTABIATH IMYTH PEIICHHUS TJIO0ATBHBIX MPOOJEM, CTOSIIUX Mepell YeI0BEYCCTBOM:
IKOJIOTHYECKUX, SHEPTETUICCKHIX, CBIPhEBBIX, M POJIb XUMHH B PEIICHUHU ITHUX MPOOIIEM.
BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

®  ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IB0TIOYUIO OPSAHUYECKOU XUMUU KAK HAYKU
HA PA3IUYHbIX UCMOPUYECKUX IMANAx ee pa3eumusl;

®  UCNONBL308AMb MEmOObl HAYYHO20 MNO3HAHUS NpPU BbINOJIHEHUU HNPOEKmos U Y4eOHO-
UCC1e008amenbCKux 3a0ay NO  U3YYEHUIO CBOUCMS, CNOCOO08 NONYYEeHUs U PACNO3HABAHUSL
Op2aHUYeCKUX Gewecms,

®  00BACHAMb NPUPOOY U CROCOOBI OOPA30BAHUSL XUMUUECKOU CB53U. KOBANEHMHOU (NOJAPHOU,
HENONAPHOU), UOHHOU, MeMmAallIudeckou, 6000POOHOU — C UYelbl0 ONPeoeneHuUss XUMUYeCKol
AKMUBHOCMU BeUecms;

®  YCMAHABIUBAMb 2EHEMUYECKYI0 CB853b MeHCOY KIACCAMU Op2aHU4ecKux eewecme Ois
000CHOB8AHUA NPUHYUNUATILHOU 803MONCHOCMU NONYYEHUS OP2AHUYECKUX COeOUHEHUU 3A0aHHO20
cocmasa u cmpoeHusi;

VCMAHABIUBAMb 83AUMOCEA3U MeAHCOY pakmamu u meopuetl, NPUYUHOU U cledcmeuem npu

ananuze npoobIeMHbIX Cumyayuti U 000CHO8AHUY NPUHUMAEMBIX PEUeHUll Hd OCHO8E XUMUYECKUX
3HaHUIL.

JInyHOCTHBEIMHU pe3yJbTaTaMu SABJHAIOTCH:

® CPOPMHPOBAHHOCTH TIIOJIOKUTEIHOTO OTHOIICHHST K XHMHH, 4YTO OOYyCIaBIMBaeT
MOTHBAIMIO K y4eOHOH ACSITEIIBHOCTH B BIOpaHHOU cdepe;

e  CcPOPMHPOBAHHOCTH YMEHHSI PEIIATh MPOOJIEMBI TIOMCKOBOTO M TBOPYECKOTO XapaKTepa;

®  CPOPMHPOBAHHOCTH YMEHHUS TPOBOJIUTH CaMOAHAIM3 HM OCYIIECTBIIATH CaAaMOKOHTPOIb M
CaMOOIICHKY Ha OCHOBE KPHUTEPHEB YCIEITHOCTH;

¢  CcPOpPMHPOBAHHOCTH TOTOBHOCTH CIIEIOBATh HOPMaM IPHPOTHO- H 37I0POBhE COEpEraromero
MIOBCJICHHS,

e  CchOpPMHUPOBAHHOCTH NPOYHBIX HABBIKOB HANPAaBICHHBIX Ha CaMOpPa3BUTHE 4Yepe3
camoo0pa3oBaHue;

e CPOPMHPOBAHHOCTH  HABBIKOB TIPOSIBJICHUS TO3HABATEIILHOW HHUIMATHUBBI B y4eOHOM
COTPYIIHUYECTBE.

MeTaﬂpeHMeTHLIMI/I pe3yjJbTaramMM SABJIAIOTCSH:

¢ cpOopMUPOBAHHOCTh YMEHHS CTaBUThH LIEJIM M HOBBIE 33aJaud B y4eOe M MO3HABATEJIBHOU
NesITeNIbHOCTH;

® OBJIJICHHE MPUEMaMHU CAMOCTOSITEILHOTO TJIAHUPOBAHUS ITyTEH JOCTHKEHUS LEIU, YMEHUS
BBIOMpPATH Y3PPEKTUBHBIE CIIOCOOBI pelIeHus] y4eOHbIX U TO3HABATENIbHBIX 3a/a4;

¢ cOpMUPOBAHHOCTH YMEHHSI COOTHOCUTH CBOU JACUCTBUS C IUTAHUPYEMBIMH PE3yJIbTaTaMU;

¢ cOpMUPOBAHHOCTh YMEHUS OCYIIECTBIATH KOHTPOIb B MPOIECCE TOCTHKEHHUS pe3ynabTaTa,
KOPPEKTUPOBATh CBOM JACHCTBUS;

¢ cpOpMUPOBAHHOCTh YMEHHUS OIICHMBATh MPABWJILHOCTH BBHITIOJHEHUS YUeOHBIX 3aJad U
COOTBETCTBYIOIIE BO3MOKHOCTH MX PELICHHUS;

e c(hOpMUPOBAHHOCTb YMEHHS aHAIM3MPOBaTh, Kiaccu(UUUpoOBaTh, 0000IIATH, BHIOMPATH
OCHOBAaHUS ¥ KPUTEPUU JIJIsl YCTAHOBIIEHUS IPUYNHHO-CJIEICTBEHHBIX CBS3EH;

e cOpMUPOBAHHOCTh YMEHHUS MPUOOPETATh U MPUMEHSATH HOBBIE 3HAHUS;

e cQOpMUPOBAHHOCTh YMEHHS CO3/IaBaTh MPOCTEHUIIIME MOJENH, HCIOJIb30BaTh CXEMBI,
TaOIUIBI, CHMBOJIBI IJIS1 PEIICHHS YIeOHBIX U MO3HABATEIbHBIX 3a/1a4;

® OBJIAJICHHE HA BEICOKOM YPOBHE CMBICIIOBBIM YTCHHEM HayYHBIX TEKCTOB;



e c(hOopMUPOBAHHOCTh yMEHHS SPPEKTHBHO OPraHU30BHIBATh Y4eOHOE COTPYAHHYECTBO U
COBMECTHYIO JI€ATENIbHOCTh, pa00TaTh MHAWBUAYAIBHO C YI€TOM OOLIMX HHTEPECOB;

¢ c(hOpMHUPOBAHHOCTh YMEHHUS OCO3HAHHO HCIOJIB30BATh PEUEBBIC CPECTBA B COOTBETCTBHH C
3a7a4aMu

® BBICOKHMI yPOBEHb KOMIIETEHTHOCTHU B 0Osactu ucnoib3oBanust MKT;

¢ c(hOpMHUPOBAHHOCTH HKOJIOTHIECKOTO MBIIUICHUS, CHOPMHPOBAHHOCTh YMEHHUS PUMEHSITDH
B TI03HABATEIbHOW, KOMMYHHUKATUBHOH W COIMAJIHOW TIPAKTHUKE 3HAHMSA, TOJYYCHHBIE IPH
M3yYEHHH MIPEIMETA.

IIpenmernbiMu pe3dyjbTatramu Ha (0asoBoM ypoBHe 10 kiacc)

¢ c(hOpMHUPOBAHHOCTh YMEHHS KIacCH(UIIMPOBATh OPraHUYECKUE BEIIECTBA U PEAKIHH TI0
Pa3HbIM NPU3HAKaM;

e CcQOpMUPOBAHHOCTh YMEHHUS OINHUCHIBATh W pa3IMyYaTh H3YUYEHHbIE KJIACCHI OPraHHMYECKUX
BEIECTB;

e cQOpMUPOBAHHOCTH YMEHHS J€JlaTh BbIBOJBI, YMO3AKJIIOUEHHs U3 HaOJIOJIeHUH,
XMUMHMUYECKUX 3aKOHOMEPHOCTEH ,[IPOTHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIIECTB 10 aHAJIOTHH C
W3Y4YEHHBIMU;

e CcQOpPMUPOBAHHOCTh YMEHHUS CTPYKTYPHpPOBATh W3YYEHHBIN MaTepual U XUMHUYECKYIO
nH(pOopMaLKIO, OJTy4aeMOU U3 pa3HbIX UCTOYHUKOB;

e Cc(pOpMHUPOBAHHOCTH YMEHHUS  aHaJU3upoOBaTh U OLIEHUBATh  IOCIEACTBUS
MIPOU3BOJICTBEHHON U OBITOBOM AESITETLHOCTH, CBA3aHHOM C MepepabOTKON OPraHMYeCKUX BEIECTB;

® OBJIAJICHHME OCHOBAaMH HAy4YHOTO MBIIUICHUS, TEXHOJOTHEeH HCCIeA0BaTeNbCKON |
MPOEKTHOM JAESATEIbHOCTH,

e c(hOpPMUPOBAHHOCTb YMEHHS MPOBOIMTH OKCIEPUMEHTHl Pa3HOW AMIAKTUYECKOU
HAIPABJICHHOCTH;

e c(hOPMUPOBAHHOCTb YMEHHUS OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABJICHUAX, 0XKOIax U
APYruX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYAOBAHUEM.

(0a3zoBbIii ypoBeHb) 11 Ki1acc ABJIAIOTCS:

e chOpMHUPOBAHHOCTh TMPEACTABICHUN O MECTe XMMHUHM B COBPEMEHHOW HAayYHOW KapTHHE
MHUpa; NOHMMAaHHUE POJU XUMHHM B (DOPMHUPOBAHUM Kpyro3opa M (yHKIMOHAJIbHONH I'PaMOTHOCTH
YeJIOBEKA JUIs PEIICHUS IPAKTUYECKUX 3aa4;

® BJIAJICHUEC OCHOBOINOJATalOIUMU XUMHUYECKUMHU IOHATHAMH, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMU; YBEPEHHOE I10JIb30BAHNE XUMUYECKOW TEPMUHOJIOIMEN U CUMBOJIMKOM;

® BJIAJICHUC OCHOBHBIMM METOJAMU HAY4YHOI'O TIIO3HAHMS, HCIOJIB3YEMBIMH B XUMUHU:
HaOJI0/IeHUEe, ONIMCAHUE, U3MEPEHNE, SKCIIEPUMEHT; yMEHUE 00pabaThiBaTh, OOBSICHATH PE3YJIbTAThI
IIPOBEICHHBIX OMBITOB U JeNaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTb METOJbl IMO3HAHUS IpPU
pELIEHNN IPAKTUYECKUX 3a/1ay;

e c(hOpMUPOBAHHOCTb YMEHMs J1aBaThb KOJIMYECTBEHHbIE OLIEHKM U INPOBOAUTH PACUETHI IO
XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM;

® BJIA/ICHUE NIPaBUJIAMHM TEXHUKU 0€30MaCHOCTH IIPU UCIIOJIb30BAaHMHM XUMUYECKHUX BEIECTB;

2. Coaep:xanmne y4eOHOro nmpeaMera

10knace

Teopus XMMH4YECKOr0 CTPOCHHUS OPraHM4YecKuXx coequHenuii. Ilpupoaa xumnyeckux cassei

Opranndeckue BemectBa. l[losBieHHMe M pa3BUTHE OPraHUYECKOM XMMHM KaK HAYKH.
IIpeamer opraHudeckod XuMHH. MeCTO UM 3HaYe€HUE OPraHUYEeCKOM XHMHH B CHUCTEME
€CTECTBEHHbIX HayK. XHMMHMUYECKOE€ CTPOCHHE KaK IOPAJOK COCIUHEHHs aTOMOB B MOJIEKYJIE
COIJIaCHO MX BAJIEHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUECKOTO CTPOCHUS OPraHMYECKUX
coenuHeHuil A.M. byrnepoBa. VYriepoiHslii CKEJIET OpraHMdeckod MouieKynbsl. KpaTHocTh
XMUMHMUYECKON CBSI3U. 3aBUCHMOCTb CBOICTB BEIIECTB OT XHMHYECKOTO CTPOEHHUS MOJEKYII.
W3omepuss u um3omepsl. [lonstue o QyHkunoHansHOW rpymnmne. I[IpuHumnel kimaccudukanuu



OpraHMuYecKux coeauHeHui. Cuctemaruueckas MEXJIyHapoJHas HOMEHKJIAaTypa M IPUHLIMIIBI
00pa3oBaHus HA3BAHWN OPraHUYECKUX COCTMHEHUI.

MecTo u 3HaueHHE OPraHMYECKON XMMUU B CUCTEME €CTECTBEHHBIX HaYK.

YraeBoaopoasl.

[IpenensHble yraeBonopoas! (ankanbl). Cmpoenue monekynvt memana. I'OMOJIOTHYECKUN
psan anka”oB. I'omonoru. MexayHaposnHas HOMEHKJIATypa OpraHMYecKux BewiecTB. M3omepus
YTIEPOTHOTO CKeleTa. 3aKOHOMEPHOCTH M3MEHEHHUsT (PM3MUYECKUX CBOHCTB. XMMHUYECKHE CBOUCTBA
(Ha mpuMepe MeTaHa W 3TaHA): PEaKIUU 3aMelIeHUsl (rajJoreHWpPOBAHUE), NETHAPUPOBAHUS Kak
CTOCOOBI TOJY4eHHS BAaKHEUIINX COCAMHEHWI B OpraHMYecKOM cHHTe3e. ['opeHme meraHa Kak
OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIUIA B IPOMBIIIEHHOCTH U OBITY, U3oMepuzayuu aikaHos.
Llennvie peaxyuu. CeoboOuvle padukanvl. I anocenonpou3soonvie ankanos. HaxoxneHue B
IIPUPO/I€ U IPUMEHEHNE aJIKAHOB.

Kpatnsie cBs3u. HenpenenbHble yrieBoaopojbl. AJkeHbl. Cmpoenue MoKyl dmuiena.Sp—
T'ubpuouzayus.I'omonoruueckuii ps ankeHoB. Homenknarypa. M3oMmepust yriaepoJHoro ckenera u
MOJIOKEHUSI KPaTHOM CBSI3M B MOJIEKyJe. XMMUYECKHE CBOMCTBA (Ha IMpUMeEpe 3TUJIEHA): peakluu
MIPUCOEUHEHMs (TaJIOT€HUPOBAaHUE, 2udpuposanue, TUApATALMS, 2UOpOo2anioeHuposanue) Kak
crocod modydeHHus (YHKIMOHAIbHBIX TMPOM3BOJIHBIX  YIJIEBOJOPOJOB, TopeHusd.l/Ipasuno
Mapkosnurosa. Bvicokomonexynsapuvle coeounenus. Kauvecmeennvie peakyuu na 080UHYI0 C8:3b.
[Tonumepu3zanusi 3TUIeHA KaK OCHOBHOE HallpaBJ€HHME €ro HUcCHojib3oBaHus. llommaTuneH kak
KPYIHOTOHHAXKHBIM MPOYKT XMMHUECKOTO MPOon3BOCTBA. [I[puMeHenue sTusieHa.

Ankaauensl U kayuyku. [ToHsTue 00 ajikagueHax Kak yriieBoJI0poaax ¢ IBYMs IBOMHBIMU CBSI3SIMHU.
[Tonumepuzanuss nuBuHMiIa (OyragueHa-1,3) kak cHnoco0® TMOJy4eHHS] CHHTETHYECKOIO
kayuyka.Mzonpen  (2-memunbymaouen-1,3). HarypanbHblii ¥  CHHTETHYCCKHH  KaydyKH.
Bynkanuzanus kayuyka. Pesuna. [lpumenenue kayuyka u pe3usbl. Conpsscénnvie 080uHble C8A3MU.
Ionyuenue u xumuueckue ceovicmsea ankaouenos. Peaxyuu npucoedunenus (2anoceHuposanus) u
noauMepu3ayUL aiKaoueHos.

AnkuHBL. AneTusieH (3THH) U ero ToMmoJioru. Cmpoenue monekynvl ayemuiena. I OMOIOTHISCKUN
pan ankuHoB. Homenknarypa. M3oMepusi yriaepoJaHOrO CKeleTa U MOJIOKEHUS] KPAaTHOW CBS3U B
Monekyne. Meowcknaccosan uzomepus. SP-Iubpuouzayus. XAMHUYECKHE CBOWCTBa (Ha TMpuUMEpe
alleTWJIEHAa): pEaKIHH TpUCOeTUHEHUs (TaJoreHHUpOBaHUE, 2udpupoganue, THUApaATALUS,
2uopo2anoceHuposanue) Kak crnoco0 IMOIMy4YeHUsS MOJIMMEPOB M JPYTUX IOJE3HBIX IMPOIYKTOB.
['opeHne aneruneHa Kak MCTOYHMK BBICOKOTEMIEPATYPHOTO IUIAMEHHM JUISl CBApKU U PE3KU
MeTtauioB. [IpuMeHenne aneruiieHa.

Ilouamue o yuknoanxkauax.

ApeHbl  (apoMaTHYecKHe YIIeBOAOpoJbl). beH3om Kak mpeacTaBUTENb  apOMAaTHYECKHX
yraeBoaopoaoB. Cmpoenue monekynvl 6GeH301a. XUMHUYECKUE CBOMCTBA: pEaKUUU 3aMelICHHS
(rajoreHHpoBaHUE) Kak CIOCOO0 TMOJIyYeHUST XHUMHYECKMX CPEJICTB 3allUThl PACTEHUH,
npucoequHeHus: (TUAPUPOBAHME) KaK JIOKa3aTelbCTBO HEMpPENeIbHOro XapakTepa OeH3oJa.
Peakuust ropenus.Tonyon. Hzomepus 3amecmumeneu.llpumenenne Oenzona. [Ilecmuyuoul.
I'enemuueckas ces3b apeHos ¢ Opyeumu y2i1e000po0amu.

Ipupoounsvie ucmounuku y2ne6000po0os. Ilpupoousiii 2az. Hegpmo. Ilonymmuvie negpmsamvie
2azvl. Kamennwiil yeons. I[lepepabomra negpmu. Ilepeconka negpmu. Pexmugpuxayuonnas KoioHHaA.
bensun. Jluepoun. Kepocun. Kpexume wnegpmenpooyxmos. Tepmuueckuti u Kamaiumudeckutl
Kkpekunau. Iluponus.

Kucaopoacoaep:kamme oprannyeckue coeiMHeHHUs.

Kucnoponaconepxaiue opranuueckue coeiuHeHus. OIHOATOMHBIE TpPEAENIbHBIE  CIHUPTHI.
Knaccudukamusi, HOMEHKIATypa, HU30MepUs COUPTOB. METaHON M AITaHON KaK MpeICTaBUTENN
MpEeNbHBIX OJHOATOMHBIX CIUPTOB./lepsuunbiii, 6MOPUYHLIL U MPEMUUHBIL AMOMbL Y21epood.
Booopoonas ceazs. XuMudeckue CBONCTBA (Ha MPUMEpPEe METAHOJA M ATAaHOJA): B3aUMOJCHCTBHE C
HaTpPUEM KakK CIOCO0 YCTAaHOBJICHHS HAWYHS THAPOKCOTPYIIIBI, peaklus C TaJoreHOBOIOPOIaMU
KaK CIoco0 MOy4eHHUs pacTBOPUTENEH, AeTUApaTallis KaK Croco0 MoyueHus: dTuieHa. Peakius
TOPEHHUs: CIHUPTHI Kak TOIIUBO.Cnupmosoe Opoowcenue. Depmenmsl. Boodopoouvie ceazu.
[Ipumenenne metanona u dtaHosa. Ousnonoruyeckoe NecTBIE METAHOA M 3TAHOJIA HAa OpTraHU3M



4enoBeKa. Anko2onusm. MHOroaTroMHble COMPTHL. DTUIECHIJIMKOIb U INIMLEPUH KaK IIPeICTaBUTENN
MpeAesIbHBIX MHOTOATOMHBIX cnupTOB. KauecTBeHHas peakidsi HA MHOTOATOMHBIE CHUPTHI U €€
IIPUMEHEHHE I PacllO3HAaBAaHUS TJIMLEPUHA B COCTaBE KOCMETMUYECKUX cpeiacTB. [IpakTuueckoe
MIPUMEHEHUE STUJICHTJIMKOJIS U TJIULEpUHA.

®enos. Apomarndeckue cnupThl.CTpoeHHE MOJIEKYNbl (eHona. BzaumHnoe 6ausHue amomos 6
Monekyne genona. Xumuueckue c8oUCMBA: 83auMoOelicmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUs,
opomom. Kauecmeennas peaxyus Ha ¢heHoIL.

[Ipumenenue denoua.

Kap6onunbnsie coenunenus. KapOonwnpHas rpynna. AnpierujHasl Tpymnmna. AJbIErujbl.
Keronsl. M3omepus u HoMeHknarypa. [loayuenue u xumuueckue ceoticmea anvoecuoos. Peaxyuu
OKUCTeHUsl U npucoeourenuss arvboe2udos. MetaHainb (GopMalbaerua) U dTaHAIb (aIeTaabIer )
KaK MPEeJCTaBUTENN TPEACTbHBIX allbJeTHA0B. KauecTBeHHBIE peakiuy Ha KapOOHMIBHYIO TPYIITY
(peakuus «cepeOpsHOTO 3epKaia», B3aumoaencTeue ¢ rugpokcuoM Meau (II)) m ux npumenenue
JUIsi OOHApYXKEHUS TPENEIbHBIX aJbJCTUIOB B MPOMBIIIJICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anpsernsioB. [lpumenenue gpopmanbaeruia u aleranbIeruia.

KapGonoBsie kucnotsl. Kapboxcunvuas epynna (xapboxcoepynna). Hzomepusi u HomeHKIamypa
Kapbonoevix  kuciom. OIHOOCHOBHBIE TNpeleNibHble KapOOHOBbIE KUCIOTHL.  [lonyuenue
OOHOOCHOBHBIX NpPeOelbHbIX KAPOOHOBLIX Kuciom YKCYCHas KHUCIOTa Kak HpeICTaBUTEINb
MIpe/ieIbHBIX OJJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XMMHUECKHUE CBOICTBA (HA MpUMepe YKCYCHOM
KHUCJIOTBI): PEaKIUH C MeTalylaMH, OCHOBHBIMHU OKCHJAaMH, OCHOBAaHMSIMH U COJIIMU Kak
MOATBEP)K/IEHNE CXOJICTBA C HEOPraHMYECKUMHM KuciaoTaMu. Peakmus stepudukanny Kak crnocoo
MOJIy4eHUs CIOKHBIX 3¢upoB. [IpumeHeHre ykcycHOM KUCIOThL. MypaBbHHAsI KUCIOTA.ALIETATHhI.
[IpencraBienue o BRICHIUX KAPOOHOBBIX KUCIOTAX.

Crnoxwusie 3¢upsl u Kupbl. Homenkramypa. IlonydeHne, XuMUIeCKHEe CBOMCTBA CIIOHBIX I(PUPOB.
Peakuus srepudukanuu. CroxHbie 3GUpbl KaK TPOAYKThl B3aUMOACUCTBUS KapOOHOBBIX KHUCIOT
co cruptamu. I[IpuMeHeHnEe CIOKHBIX 3(PHUPOB B MUIIEBON M MappIOMEPHON MPOMBIIIJICHHOCTH.
Kupsl kak ciaokHble 3(UpHl TIUIEpUHA U BBICHIMX KAapOOHOBBIX KHUCIOT. PacturenbHble U
KUBOTHBIE JKUpPBI, HMX cocTaB. Pacrmo3HaBaHuWe pacTUTENbHBIX JKUPOB Ha OCHOBAHHUU UX
HempenenbHOro xapakrepa. [Ipumenenue >xupoB. ['Maponu3 WM OMBIJICHHE JKUPOB Kak Crocod
MIPOMBIIIJIEHHOTO MOJIy4eHHS COJiel BhICIINX KapOOHOBBIX KUCIOT.

Mpi14 Kak coiM BBICIIMX KapOOHOBBIX KHCIOT. Moromue cBoiicTBa Mbuta. Cunmemuyeckue
Morouue cpedcmaa.

YrieBoibl. Knaccuduxarus YIJIEBOJOB. Monocaxapupl. Onueocaxapuobwi.
Hucaxapunel. HaxoxxaeHre yrieBoJoB B mIpupoje. [7roko3a kak anbaeruaocnupt. bposkenue
rimoko3bl. Opykrosa. Caxaposa. [udponus caxaposwvl. Kpaxman u 1eJU10103a Kak OMOJIOTHYECKHe
MoJIMMepbl. XUMUYECKUE CBOMCTBA Kpaxmalla U LEJUIIONIO3bI (TUAPOJIN3, KaueCTBEHHAs peakius ¢
HoJOM Ha KpaxMmal W ee MpHUMEHEHHE Ul OOHapyXKeHHs Kpaxmala B MPOJIYKTaX MHUTAHUS).
[Ipumenenne u OuoNOrMYecKkas poiib yrieBoJoB. [loHsTHe 00 HCKYCCTBEHHBIX BOJIOKHAX Ha
MpUMepe alleTaTHOTO BOJIOKHA. Ayemunyennionosa Knaccugurkayus 60noxoH.

Nnentudukanuss oOpraHM4ecKUX COeNUHEHUH. [ewemuueckas c643b  Medxncoy  Klaccamu
opeaHudeckux coeourerui. TUTIBI XUMUYECKUX PEaKUi B OpraHMYeCKON XUMUHU.

A3oTcoaep:Kamye OpraHnyecKne CoeAMHeHN .

AmuHOKHCIOTH U Oenku. CocTaB U HOMEHKNatypa.Amunst. Amunoepynna. Anunun. Ilonyuenue u
Xumuueckue — ceoucmea  aHuIuHA.  AMHHOKUCIOTBI ~ Kak  aMQOTepHble  OpraHUYecKue
coenuHeHus. Mzomepus u Homenxnamypa. bunonapnoui uown. Ilentuanast cBs3p. buonormueckoe
3Ha4eHHEe O-aMMHOKHCIOT. OONacTM NpPUMEHEHUs AMUHOKHMCIOT.Xumuueckue C80lcmed
amunokuciom. Ilenmuovl. Ilonunenmuowl. I nuyun. benku xak npupoansle ouononumepsl. Cocta
U CTpoeHHe OenKoB. XUMHMUYECKHE CBOMCTBa OEJKOB: TUApPOJM3, JeHarypauus. OOHapyxeHHe
OelKOB TpU TMOMOIIM KAayeCTBEHHBIX (LIBETHBIX) peakuuid. [IpeBpamieHus OelKOB MNUINK B
opranusMe. buonorndyeckue GyHKIUU OEIKOB.

Azomcooepocawue cemepoyuknuveckue coeounenus. Ilupuoun. [luppon. Iupumuoun. Ilypun.
Azomucmule 0OCHOBAHUAL.

Hyxkneunosvie kucnomut. Hykneomuowi. Komnnemenmaphule azomucmoie 0CHOBAHUSL.



Xumus u 300posve uenoseka. PapmakoI0eUdecKas Xumus.
Xumusn nonumepos.
llonumepvr. Cmenenv noaumepusayuu. Monomep. Cmpykmypnoe 36eno. Tepmonnacmuunvie
noauMepbl. Cmepeopezynapnuie NOAUMEDDI. Lonusmunen. Ionunponunen.
THonumempagmopsmunen. Tepmopeaxmusnvie — noaumepvi.  PeHonr0popmarboecuoHbvle CMObL.
Inacmmaccol. @enonnacmol. Amunonaacmol. Ienonnacmot. Ilpupoonwiii kayyyk. Pesuna. 260Hum.
Cunmemuueckue kayyyku. Cunmemuueckue eonokna. Kanpon. Jlaecan.
JdemoHcTpaumnu.

e OOpa31ipl OpraHUYECKUX BEIIECTB U MaTepuanoB. MoJieny MOJIEKyJl OpPraHu4eCKUX BELECTB

e OTHOIIIEHHE AIKAHOB K KUCJIOTaM, LIeJIouaM, pacTBOPY IIepMaHIraHara Kajaus 1 OpOMHOM BOJE.

e Mojiennn MOJIEKYJI TOMOJIOTOB M m30MepoB. [lonmydeHue anerwiieHa KapOWIHBIM CIIOCOOOM.
B3aumopelicTBue aieTuieHa ¢ pacTBOPOM IE€pMaHTraHarta Kaiusg UM OpomMHoOW Bojoil. I'opeHue
arietusieHa. PasnokeHue Kaydyka INpU HAarpeBaHWM M HCHBITAaHUE MPOJYKTOB pa3IOKEHUS.
3HaKOMCTBO ¢ oOpa3mamu KayuykoB. beHs3on kak pactBoputens. ['openue Oenzona. OTHouieHHe
OeH30J1a K OpOMHOM BOJIe M pacTBOPY NepMaHranarta Kanus. OKHclIeHue ToIyosa

e PacTBOpeHME B alleTOHE Pa3IUYHBIX OpPraHUYECKUX BemiecTB. OOpa3ibl MOIOIIUX M YHCTSIIUX
CPEICTB.

e OOpas3Iipl MmIacTMace

JlabopaTopHbIe ONBITHI.
N3roToBienue Moieiieil MOJIEKYIT YIIIEBOIOPOIOB
O3zHakomJieHHe ¢ 00pa3laMu IPOAYKTOB HedTernepepaboTKu
Oxucnenue staHosia okcuaom meau(Il).
PacTBOopeHMe TiMIieprHa B BOJIE U peakius ero ¢ ruapokcuaom mean (IT).
XuMudeckue cBoicTBa (heHoa
Oxkwucrienne MeTaHasa (dTaHass) OKCHIOM cepedpa.
Oxwucnenne Mmetanans (dTaHans) ruapokcuaoM Meau(I1)
PacTBOpUMOCTB JKHPOB, JOKA3aTENbCTBO UX HEMPEAECIBbHOTO XapaKTepa, OMbIJICHHE KUPOB.
CpaBHeHHE CBOWMCTB MblJIa U CHHTETUYECKUX MOIOIIUX CPEJICTB
0. CsolicTBa ITIOKO3bI KaK aJIbJACTHIOCIIHPTA.
1. BzaumoneiicTBue caxapo3bl ¢ THAPOKCHIOM KaJIbLIUA.
[IpuroToBneHue KpaxmMajabHOTO KJI€CTEpa W B3aUMOJICHCTBUE C HOJOM.
13. T'waponus kpaxmaina. O3HakoMiIeHHE ¢ 00pa3aMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH.
14. IIBeTHbIC peakuu HA OCIKU

RPRooo~NoORwNE

=
o

IIpakTHyeckue padoTbl
1 «IlonmydeHue sTHIICHA U U3YyYCHHE €0 CBONCTBY.
2 «llomyueHue yKCyCHOM KUCIOTHI U U3yYCHHE €€ CBOHCTBY.
3 «PemnieHue SKCIepHMMEHTAIBHBIX 3a7ad Ha IMOJIyY€HHWE M PACIIO3HABAHHE OPTaHMYECKUX
BEIIECTBY.
4  «Pacno3HaBaHHE TJIACTMACC M BOJIOKOH.

11 kjaacc

Teopernyeckue 0CHOBbI XUMHH.

Crpoenue BemiectBa. CoBpeMeHHasi MOJIeIb CTPOSHUS aToMa. DJIEKTPOHHAs KOH(UTYpalus
atroMa. OcHogHoe U 8030ydHcoeHHble cocmosHus amomos. Knaccudukanus XMMUYECKUX 3JIEMEHTOB
(s-, p-, d-amementsr). OCOOEHHOCTH CTPOEHHS SHEPTETHYECKHX YPOBHEH aToMoB d-3J€MEHTOB.
[lepuonnueckas cucrema xumuyeckux o3emeHToB JI.M. MenneneeBa. DOU3UUECKUN CMBICI
[Tepuonnueckoro 3axona /.M. MenneneeBa. IIpyurHbl U 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB
3JIEMEHTOB U UX COEMHEHUI MO MEepHUoaM U rpyIaM. JNEeKTPOHHAS IPUPOAA XUMHUUECKOU CBSI3H.
DNEeKTPOOTPULIATENLHOCTh. BHIbI XMMUYECKON CBsI3W (KOBAJIEHTHAsl, MOHHAs, MeETaJUIn4yecKas,
BOJIOPOJIHAS) M MEXaHU3MBbI ee oOpazoBaHus. Kpucmannuueckue u amopguvie geuecmea. Tunwvi
KPUCALIUYECKUX PeuemoK (AmoMHas, MOAEKYIAPHAS, UOHHAS, Memaiiuieckas). 3a8ucumocms



Quzuueckux ceolicms gewjecmsa om muna Kpucmaiiuyeckou pewemxuy. IlpuauHbl MHOTOOOpa3us
BELIECTB.

Xumuueckue peakuuu. l'omMoreHHole U rereporeHHble peakuuu. CKOpoCTh peakuuu, ee
3aBHCUMOCTh OT PAa3JIMYHBIX (PAKTOPOB: MPUPOIBI PEATHPYIOMIMX BEIIECTB, KOHIEHTPAIUU
pearupyoumux BELIECTB, TEMIEPAaTypbl, IUIOMIAJAM PEAKLIMOHHOW MOBEPXHOCTH, HAJIU4YUs
Katanm3aropa. Posib KaTaau3aTOpoOB B MPHUPOJE U MPOMBIIIJICHHOM HpPOu3BoJCTBE. OOpaTuMoCTh
peakuuii. XUMHYECKOE paBHOBECHE M €r0 CMEUICHHE MOJ JACWCTBUEM pa3iNyYHBIX (PaKTOPOB
(KOHILIEHTpalMsl peareHTOB MWIM HPOAYKTOB pPEAKLMM, JaBJICHUE, TeMIlepaTypa) Uil CO3JaHUs
ONTHUMAJIBHBIX YCJIOBUM MPOTEKAHUS XMMHUECKHUX MpoLeccoB. Jucnepcuvle cucmemsl. Ilonamue o
Konnouoax (3oau, eeau). Mcmunnvie pacmeopel. Peakuiuu B pacTBOpax 3JIEKTPOJIUTOB.pH pacTBOpa
KaK I0Ka3aTeslb KUCJIOTHOCTU cpelpl. ['uaponus coseld. 3HaueHUE TUIpoM3a B OMOJIOIMYECKHUX
OOMEHHBIX  IPOIECCaX. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM B IPUPOJIE,
IIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEIESITENbHOCTH oprann3MoB. Heopranumyeckas Xumusi
Mertamnbl. CnocoObl mosydyeHus MeTayioB. Jlerkue u Tsokénble Meramibl. JlerkomiaBkue u
TyroruiaBkue Metamibl. Metamnndeckue snemMeHTsl A- u b-rpynn. Mens. Hunk. Turtan. Xpowm.
Kenezo. Huxens. [lnatuna. Cmnael. Jlerupyromme no6aBku. UEpupie Metamibl. [IBeTHBIC
Metamel. YyryH. Cranb. JlerupoBannble ctanu. OKCHABI U THJIPOKCHBI MeTaioB. Hemeramsl.
[IpocTrie BemecTBa — HeMmeTawibl. Yriaepoa. Kpemuuii. Azor. @ocdop. Kucnopoa. Cepa. Dtop.
Xnop. Kucnotasie okcnapl. Kucnopoacoaepxkanie kucinotsl. CepHast KUCI0Ta. A30THAs KHCIIOTA.
BonoponHbie coennHeHus HEMETAJUIOB.

OKHCANTENBbHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAUIOB TJIABHBIX U
MOOOYHBIX MOATPYII (MEb, JKEJIe30) U HEMETAUIOB: BOJOPOJA, KHUCIOpPOJa, TajJOreHOB, CEpHI,
azota, ¢ocdopa, yriepona, kpemHus. Kopposus meTaminoB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UHU. IIeKmpoau3 pacmeopos u pacniagos. llpumenenue snexmpoausa 6
NPOMBIULIEHHOCTIU.

XuMHUSA U KU3Hb

Hayunple mMeronsl mo3HaHus B xXuMuHU. Mctounumkm xumuueckor wmHpopmaruu. Ilomck
nHpOpManuu MO Ha3BaHMWIM, HICHTU(HKATOpaM, CTPYKTYpHBIM dopmymnaM. MoaenupoBaHue
XUMUYECKUX TPOIECCOB W SBJICHHM, XUMUYECKUL aHAIU3 U CUHMe3 KaK METOJbl HAyIHOTO
TTO3HAHMSI.

Xumus u 370poBbe. JlekapcTBa, (pepMEHTHI, BUTAMUHBI, TOPMOHBI, MHHEPAJIbHBIC BOJIBI.
[IpoGsemMbl, CBsi3aHHBIC C TPUMEHEHUEM JICKAPCTBEHHBIX IpenapartoB. BpenHble NPHUBBIYKH H
(dakTophl, paspymapimue 370poBbe  (KypeHHe, YHoTpeOJeHuEe alKoTojs, HApKOMAaHHS).
PammmonansHoe uranue. [uwesvie 0obasku. OCHo8bl NUUEBOL XUMUL.

XuMusl B TIOBCEAHEBHOM >KM3HU. Mortomue W guctsamue cpenactsa. Cpedcmea 60pbowl ¢
OBLIMOBLIMU HACEKOMBIMU: penellienmbl, uHcekmuyuovl. CpencTBa JUYHOW TMTUEHBI U KOCMETHKHU.
[IpaBuna OGe3omacHOM pabOTHI ¢ €AKUMHU, TOPIOYMMH M TOKCHYHBIMHU BEIICCTBAMH, CPEICTBAMH
OBITOBON XMMUHU.

XuMHUSA M CEIbCKOE XO3sIiicTBO. MuHepalibHble U opranudeckue ymoOpenus. Cpenctsa
3aIlUTHl PACTCHUH.

Xumus u 3HepreTuka. [IpupoaHble HCTOYHUKU YTIIEBOAOPOJOB. [IpUpOoaHBIA U MOMYTHBIH
He(TAHOM ra3bl, UX cocTaB U ucnoib3oBanue. CoctaB HeTH U ee nepepadboTka. HedremnpoaykTor.
OxranoBoe 4umcino Oen3uHa. OxpaHa OKpykKaroleil cpeapl mpu HedremepepaboTke U
TPaHCTIIOPTUPOBKE HEPTENPOAYKTOB. ATbTEPHATUBHBIE HICTOYHUKH SHEPTUH.

Xumusa B ctpoutensctBe. lLlement. beron. Ilog0op oONTUMaNbHBIX CTPOUTEIHHBIX
MaTepuaioB B IPAKTUYECKOMN AESITEIBHOCTH YEJIOBEKA.

XuUMHS ¥ 3KOJIOTHS. XUMHUYECKOE 3arpsi3HEHHUE OKPYXKAloLeld Cpelbl U €ro IMOCIEICTBHUS.
Oxpana ruapocdepsl, TouYBbl, aTMOchepsl, GI0psI U hayHbl OT XUMHUUYECKOTO 3aTrPS3HEHUS.

JdeMoHcTpanuu.
e Mopenu MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAININYECKUX KPUCTAJUIMUECKUX PEIIETOK.
e Moaenu MoJIEKy U30MEPOB U TOMOJIOTOB
e PaznuuHble TUIIBI XMMMUYECKUX PEAKLUH, BUIEOONBITHI IO OPraHN4YECKON XUMHUH.



OO0pas1ibl METAJUIOB U UX COCMHEHUH, CIIaBOB.

B3anmoneiicTBiue METAIIOB ¢ KUCIOPOJAOM, KHUCIIOTAMH, BOJIOM.

JlokazarenbcTBO aM()OTEPHOCTH ATFOMHUHUS M €T0 TUAPOKCH/IA.

B3anMopelictBue Meau U JKele3a € KHCIOPOJAOM; B3aMMOJEHCTBHE MEIM U JKelle3a C

KHCJIOTaMH (CepHasi, COJIsiHas ).

[Tonyuenue runpoxcuioB meau (1) u xpoma (L), okcuga menu.

B3anmopeiicTBre OKCHIIOB U THIPOKCUIOB METAJLIOB C KHCIOTaMH.

JlokazarenbcTBo aMmpoTrepHOCTH coequHennid xpoma(1Ll)

OO0pa3ipl HEeMETAIOB.

Moienu KpuCTAITMYECKUX PEeIIETOK aiMasa 1 rpadura.

[Tonydyenne amMMmMaka W XJIOPOBOJOPOAA, PACTBOPEHME HMX B BOJE, J0KA3aTEIbCTBO

KHMCJIOTHO-OCHOBHBIX CBOMCTB 3THX BEIIECTB.

e (CxuraHue yrisi U cepbl B KUCJIOPOJE, ONpeAeieHHE XMMHYECKUX CBOMCTB IPOJYKTOB
cropanus. BzaummopneicTtBue ¢ MEOp0  KOHUEHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI,
KOHLIEHTPUPOBAHHOM M pa30aBiIeHHON a30THON KUCIIOTHI.

e OOpas1sl cpesicTB OBITOBOW XMMHH, HHCTPYKIUH 0 UX IPUMEHEHHUIO.

JlaGopaTopHble ONBITHI.
1. V3ydeHue BIMSIHUS PA3IMIHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKUX PEAKITHI
2. OmpepeneHue peakiuy CPeibl YHUBEPCATHHBIM HHIUKATOPOM.
3. Tmmpomnms coneii.
IIpakTH4eckne padoThI
1. TlpuroTtoBieHHE paCTBOPOB C 3aJaHHOW MOJISIPHON KOHIICHTPAIIUECH.
2. Pemenune skCcriepuMEHTANIBHBIX 33/1a4 IO TeMe «MeTajuib
3. Pemenue skcriepuMeHTaNbHBIX — 3a7a4 1o TeMe «HemeTamby

3.TemaTuyeckoe MIaHUPOBaAHUE
MIOCTPOEHO B COOTBETCTBHH C COJEp>KaHUEM MPHUMEPHON MporpamMmbl U pabodeil mporpamMMmsbl IO
xumun M.H. AdanacseBa, BkitouaeT B ce0s B 10 kimacce 5 pasnenos, B 11 knacce 4 pagena. s
KXKJOro pasjiesia yka3zaHo oOIlee YuciIo y4eOHBIX 4acoB, a TaKKe PEKOMEHIyeMoe pasJielieHue
ATOTO BPEMEHHU Ha TEOPETUUECKHE 3aHIATHS U IPAKTHUECKHUE PaOOTHI.



3. TemaTH4eckoe IJIAHUPOBAHUE

10 xiaacc

Pa3pen

Ko.1-
BO
JacoB

Tembl

KoJ-
BO
JaCcOB

OcHOBHBIE BU/IbI 1eATeIbHOCTH
o0yuyaiuuxcs (Ha ypoBHe YHHBEPCAJIbHbBIX
yueOHBIX el CTBHIi)

1. Teopus XuUMHYECKOTO
CTPOEHHUS  OPraHUYecKHX
COeIUHEHUN. HMpupona
XHMHYECKHX CBsI3eN.

3

OOBACHATD, MOYEMY OPTaHUYECKYIO XUMHIO
BBIJICJIII B OTACIIBHBIN pa3/iesl XUMUU.
[lepeuncnaTh OCHOBHBIE TIPEIOCHUIKI
BO3HUKHOBEHUS TEOPHUH XUMHUECKOTO CTPOCHHUSI.
Paznuyath Tpu OCHOBHBIX THUIA YTJIEPOJIHOTO
CKeJIeTa: pa3BEeTBIEHHBIN, HEPA3BETBICHHBINA U
HUKINYECKHil. OnpenensiTb HATMYUe aTOMOB
yriiepo/ia, BOJOPOAa U XJI0pa B OPraHUUYECKUX
BeIleCTBaX. PasznnyaTh MOHATHS «AJIEKTPOHHAS
000JI09Ka» U «AJIEKTPOHHAS OPOUTAIIBY.
N3o0pakaTh 37eKTpOHHBIC KOHPUTYpAITUU
aTOMOB

3JIEMEHTOB 1-T0 U 2-TO MEpUO0B € MOMOIIBIO
ANEKTPOHHBIX U IPaPUUECKUX FITEKTPOHHBIX
dopmyn. OOBACHATL MEXaHU3M 00pa30BaHUs U
0COOCHHOCTH G- M TT-cBsi3er. Onpeaensirhb
MPUHA]IEKHOCTh OPraHUYECKOI0 BELIECTBA K
TOMY WJIA HHOMY KJlaccy MO CTPYKTYpHOI

dbopmyre.

2.¥Y11eBoa0poabl

(8+1)

2.1 IlpenenbHble yraeBOAOPOIAbl — ANKaHbBI

OOBACHATD MPOCTPAHCTBEHHOE CTpOCHHE
MOJIEKYJI aJJKaHOB HA OCHOBE MPEJCTABICHUNH O
rubpuauzanuu  opoburtaneit aroma yriepoja.
WzroraBnuBath MOJENM MOJIEKYT aJIKaHOB,
PYKOBOJCTBYSACH Teopueit XUMHUYECKOTO
CTPOCHHMS OpraHu4eckux BemecTB. OTian4arTh
TOMOJIOTH OT H30MepoB. HasblBaTh ankaHbl 1O
MEXIyHapoAHOU HoMmeHkiatype. CocTaBisTh
ypaBHEHUs XUMHYECKUX peaxiIuii,
XapaKTEePU3YIOIUX  XHUMUYECKHUE CBOMCTBA




ME€TaHa M ero romoJioros. Pemars pacuyérHbie
3aJaud  Ha BBIBOJ (HOPMYNIBI OPraHHUYECKOTO
BELICCTBA.

2.2 HemnpenenbHbIE yrIIeBOAOPOIBI
(aJIKeHBbI, aJIKaJUEHBI U AJIKUHBI).

OOBSACHATH POCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI 3TUJIEHA HA OCHOBE IIPEICTaBICHUM O
TUOpUAM3AIIUN ATOMHBIX OpOUTAJICH yriiepoa
N3006paxaTh CTPYKTYpHbIE (GOPMYJIIbI ATTKEHOB U
WX U30MEPOB, Ha3bIBaTh AJIIKEHBI 110
MEXTyHapOAHON HOMEHKJIIAType, COCTAaBIISTh
(GopMyJIbl aJIKEHOB 10 UX HAa3BaHUSM.
CocCTaBysITh YypaBHEHUSI XUMUYECKUX PEAKITUH,
XapaKTEPHU3YIONUX XUMUUECKHE CBOMCTBA
ankeHoB. [lomyyats sTiiieH. JlokasbiBaTh
HEeNpeeNIbHBIN XapaKkTep ATUIIEHA C IIOMOIIBIO
KayeCTBEHHOM peakIMy Ha KpaTHBIE CBSA3H.
CocCTaBiATh YpaBHEHUSI XUMHUECKUX PEAKIIUH,
XapaKTEepU3YIOIINX HENPEACIbHBIN XapakTep
ankaaueHoB. OOBICHATH SP-TUHOPUIU3AIINIO U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
aleTHJIeHa, Ha3bIBaTh TOMOJIOTH alleTUIIEHA IO
MEXTyHapOAHONH HOMEHKIIAType, COCTABIISTh
yYpaBHEHUS peakiuii, XapaKTepU3YIOIIHX
XMUMHUYECKHE CBOMCTBA alleTUJICHA.

2.3. ApeHbl (apoMaTHYECKUE YTIEBOI0OPOIBI)

OOBSICHATD IMEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE MOJICKYJIbI OeH30J1a. MI300paxarh
CTPYKTYpHYIO popmyity OeH30J1a IBYMS
criocobamu. OOBICHATH, KaK CBOMCTBA OCH30J1a
00yCJIOBIICHBI CTPOSHUEM €TI0 MOJICKYJIBI.
CocTaBIATh ypaBHEHUS peaKIui,
XapaKTePU3YIOIINX XUMHYECKHE CBOMCTBA
OCeH30J1a M €r0 TOMOJIOTOB.

2.4. TlpuponHble HCTOYHMKM M TepepadoTka
YIJIEBOJIOPOOB.

XapakTepu3oBaTh COCTaB MPUPOJHOTO ra3a u
MOMYTHBIX HEPTSIHBIX TA30B.

XapakTepu3oBaTh CocoObl mepepaboTKu HeDTH.
OOBACHATH OTINYKE OEH3WHA MPSMON MePErOHKH




OT KPEKMHI-OCH3HMHA.

3.Kucaopoaconep:kammue
opraHuvecKune
COeTHHEHMSI.
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3.1. Criupthl 1 (HeHOIBI .

N3o0paxats oO0myo (opMmylry OJIHOATOMHBIX
npenenbHbIX cnupToB. OOBACHATH 00pa3oBaHHE
BOJIOPOJIHOM CBSI3U U €€ BIMSHUE Ha (PU3HUECKUE
cBoiictBa cnupToB. COCTaBIATH CTPYKTYpHbBIE
GopMyJbl CIUPTOB M HX M30MEPOB, Ha3bIBATh
CIUPTBI 10 MEXIYHAapOJHOW HOMEHKIATYype.
OOBACHATP 3aBUCHMOCTb CBOWMCTB CIIMPTOB OT
Hanmuuus  QyHkouoHaneHOM rpynnel - (-OH).

CocraBisaTh ypaBHEHUs peaxuui,
XapaKTEepU3YIOIIMX CBOWCTBA CIUPTOB U HUX
NIPUMEHEHHE. XapakTepru3oBaTh

¢usnonoruueckoe  JeiicTBHE ~ MeTaHoJda U
staHona. CoOCTaBIATh ypaBHEHUSI PEaKIIHMH,
XapaKTEPHU3YIONIMX CBOWCTBA MHOTOATOMHBIX
CIUPTOB, M MPOBOJUTH KAaYECTBEHHYIO PEAKIIHIO
HA  MHOTOaTOMHble  cOoupThl.  OOBACHATH
3aBHCHMOCThH CBOMCTB ()eHOJIa OT CTPOEHHUS €ro
MOJIEKYJIbI, B3aMMHOE BJIHMSHUE AaTOMOB B
Moisiekysne Ha mpumepe ¢enona. CocTaBiATh
ypaBHEHUs peaxuui, XapaKkTepU3yIOLUX
XMUMHYECKHE CBOMCTBA (eHOIa.

3.2. Anbpaeruanl, KETOHBI
KHUCJIOTHI .

u

KapOOHOBBIC

CocraBiats (HOpMYIsl M30MEPOB M TOMOJIOTOB
aJIBICTHJIOB M HA3bIBATh X 10 MEXIYHAPOIHOM
HOMeHKJIaType. OOBSICHATH 3aBHCUMOCTb CBOHCTB
QIIBJICTHJIOB OT CTPOCHUS WX (PYHKIHOHAIBHOU
rpynnsl. [IpoBOIUTE KauecTBEHHBIE PEaKIMH Ha
anpaeruabl. CoOCTaBlIATh YpaBHEHMs peaKIMid,
XapaKTePU3YIOLINX CBOMCTBA aNb/ICTUI0B
.CocraBnare (GOpMylibl M30MEPOB U TOMOJIOTOB
KapOOHOBBIX KHUCJIOT M Ha3bplBaTh HX IO
MEXIyHapoaAHON  HoMmeHknaTtype. OObBICHATH
3aBHCHMOCTh CBOWCTB KapOOHOBBIX KHCIOT OT
Hanmuuug (yHkumoHanbHoi rpynmel (-COOH).
CocTaBisiTh yYpaBHEHHUs peaxiuid,




XapaKTepU3yIOMIMX  CBOWCTBA  KapOOHOBBIX
kucioT. [lomyyaTp  yKCYyCHYXO  KHCIOTY U
JIOKa3blBaTh, YTO 3TO BEIIECTBO OTHOCHUTCS K
KJaccy KuciaoT. OTiMyaTh MypaBbUHYIO KUCIOTY
OT YKCYCHOM € MMOMOIIBIO XUMUYECKUX PEAKIUN.

3.3. Cnoxwusie 3¢upsl. Kupsr .

CocCTaBnsTh YpaBHEHHS PEaKINil dTepuUKAIIH.
OOBbACHATH  OWOJIOTMUYECKYIO  pOJIb  KHUPOB.
CoOmronaTh mpaBuiia 6e30macHOr0 OOpaIIeHus Co
CpeICTBaMU OBITOBON XUMHUHU.

3.4. YrieBoasl.

OOBACHATH OMOJIOTUYECKYIO POJIh TIIFOKO3BI.
[IpakTruecku TOKa3bIBATh HATHYNE
(GYHKIIMOHATBHBIX TPYI B MOJIEKYJIE TJIFOKO3HI.
OOBACHATh, KaK CBOMCTBA Caxapo3bl CBSI3aHBI C
HaguyreM (YHKIMOHAIBHBIX Tpynmm B e
MOJIEKYJIe, W Ha3bIBaTh OOJACTH MPUMEHEHUS
caxapo3bl. CoCTaBIsATh ypaBHEHUsS  PEAKIUH,
XapaKTEPU3YIOLIUX CBONCTBA caxapo3bl.
CocTaBiATh ypaBHEHUS pEaKIUi TUApOJIr3a
KpaxMaJla U MOJUKOHJAEHCAMM MOHOCAaXapHua0B.
IIpoBOANTH KAUECTBEHHYIO PEAKIIMIO HA KpaxMall.

4.A30TCoaep:Kamue
OpraHuYecKue coenHeHus

CoCTaBiATh ypaBHEHHUS pPEaKIIUi,
XapaKTepU3YIOIUX CBOIICTBa aMHHOB.
OOBACHATH 3aBUCUMOCTb CBOMCTB aMUHOKHCIIOT
OT CTPOCHHUS UX PYHKIMOHAIBHBIX I'PYIIIL.
Ha3piBaTh aMMHOKHUCIIOTHI MO0 MEXIYHApOIHOM
HOMEHKJIAType U COCTaBJIATh YpaBHEHMS
peakuuid, XapaKTepU3yIOIIUX UX CBOUCTBA.
OOBACHATH OMOJOIMUYECKYIO POJIb OENKOB U MX
npeBpalleHuil B opranuszme. [IpoBoanuTh LIBETHBIE
peakuuu Ha OeJIKH.

OOBACHATH OMOJOIMUYECKYIO POJIb HYKJIEMHOBBIX
KHUCJIOT.

[Tonp30BaThcs MHCTPYKIHMEH K JIEKApCTBEHHBIM
npenapaTam.




6 3anuceiBaTh ypaBHEHUS peakuuit
5. Xumus nojmmepon (5+1) HOJIMMEPHU3ALHH. 3anuceiBaTh yYpaBHEHHS
peakuuii  NOJMKOHJEHcaluu.  Pacno3HaBath
OpraHHYeCKue BEILIECTBA, UCIIOJIB3YS
Ka4eCTBEHHbBIC PEAKIINH.
Hroro 34 | (n/p-4)

11 kiace

IloBTOpenue kypca xumum 10 kaacca - (1 4)

1. TeopeTnueckne 0OCHOBBI
XUMHUH

19
(18+1)

1.1. Baxuelimme XAMHUYECKHE TOHATHI WU
3aKOHBL.

[lepeunciaATh  BaKHEHIIME  XAPAKTEPUCTUKHU
XUMHUYECKOTo ayieMeHTa. OObSCHATH pazinuue
MEXIy TOHSATHAMH «XUMHUUYECKHH DIEMEHT,
CHYKITH]», «uzotom». [IpumeHsTH 3aKO0H
COXpaHEHHS MacChl BEIIECTB MpPU COCTABICHUU
YpaBHEHUH XUMHUYECKHX peakuuii. OnpenensaTh
MaKCHMaJbHO BO3MOXKHOE YHCIIO 3JIEKTPOHOB
HAa OHEPreTMYeCKOM YpOBHE. 3aluChIBaTh
rpadudeckue 3IeKTPOHHBIC POPMYIIBI S-, P- 1 d-
AIIEMEHTOB. XapaxkTepu3oBaTh MOPSAIOK
3alOJIHEHUSA  JJIEKTPOHAMH  DHEPreTUYECKUX
ypOBHEH U norypoBHel B aroMax. OOBACHSTH, B
4yéM 3aKiIrovaeTcs (PU3NUecKuil CMbICH MOHSITHS
«BaIEHTHOCTH».OOBACHAT, YEM OTPEICIIAIOTCS
BaJICHTHBIE BO3MOXHOCTH aTOMOB  pa3HBIX
AIIEMEHTOB. CocraBisiTh rpaduueckue
ANIeKTpOHHBIE  opmyibl  a3zoTa, (docdopa,
KHUCJIOPOJIa U CEphl, a TaKXKEe XapaKTepu30BaTh
W3MEHEHUs paguyCcoB aTOMOB XHMHYECKUX
JIEMEHTOB MO TMepuojaM U A-rpynnam
MEePUOTNYECKON TaOIHIIbI.

1.2. CrpoeHue BemecTsa.

OOBACHATH MEXaHU3M 00pa30BaHUs MIOHHOH U
KOBAJICHTHOM CBSI3U M OCOOEHHOCTH
($U3NUEeCKUX CBOWCTB HOHHBIX U




KOBAJICHTHBIX COCIMHECHMI.

CocCTaBnsATh ANIEKTPOHHBIE (POPMYIBI MOJIEKYI
KOBaJICHTHBIX COCITMHECHMUM. OOBsCHATE
MexXaHu3M  o0Opa3oBaHUsI  BOJOPOJHOM U
METaJNIMYECKOM CBsI3¢i M 3aBUCHUMOCTH CBOMCTB
BEIIECTBA OT BHAA XHMHYECKOM  CBS3H.
OOBSICHATD MPOCTPAHCTBEHHOE CTpPOCHUE
MOJIEKYJT OpPraHUYECKUX U HEOPTraHUYECKUX
COCAMHEHUN C TOMOIIBIO TPEACTABICHUA O

rudpuaU3aum opOuTaneil. OOBsCHATH
3aBHCHMOCTbH CBOICTB BEIIECTBA OT THUMA €ro
KpUCTaJUIMYECKOU pEETKHU. OOBACHATD

IIPUYMHBI MHOTOOOPAa3usl BEIIECTB.

1.3. Xumuueckue peakinu.

[lepeunciaATh HpU3HAKK, IO KOTOPBIM
KJIACCU(DUIUPYIOT XUMUYECKHE PEAKIIUH.
OOBACHATH CYIIHOCTh XHUMHYECKOW pEaKIuu.
CoCTaBJATh YPABHEHUS! XUMHUYECKHX PEaKIH,
OTHOCAIIMXCS K  ONpENeN€HHOMY  THUILY.
OOBACHATD BIMSHUE KOHIICHTPAIMH peareHTOB
Ha CKOPOCTh TOMOTEHHBIX M TETEePOre€HHBIX
peakiuii. OOBSACHATH BIMSHHE Pa3IHMUYHBIX
($akTOpOB Ha CKOPOCTh XUMUYECKOMN peaKinu, a
TaKk)Ke 3HaYCHHE NMPUMEHEHHs KaTallu3aTopoB U
uHruOuTopoB  Ha  mpaktuke.  OOBACHATH
BJIUSIHUE W3MEHEHUS KOHIICHTpAIMH OJHOTO U3
pearupyrommx  BEIIeCTB, TEMIEpaTypsl H
JaBJICHUS  HA  CMEIIEHHE  XUMHYECKOTO
pPaBHOBECHS.

1.4. PacTBOpBI.

XapakTepu3oBaTh CBOMCTBA pa3IMUHBIX BUJOB
JIUCIIEPCHBIX ~CHUCTEM, YyKa3blBaTb IIPUYHHBI
KOAryJsiiu¥ KOJUIOMIOB M 3HAUYEHHE OTOr0
aBieHus. Pemats 3azauu Ha INPUTOTOBJIEHUE
pacTBOpa ONpEACIEHHON MOJISIPHOM
KOHLEHTpaluuu. ['OTOBUTH pPacTBOp 3aJaHHOMN
MOJISIpHOM KOHIEHTpanuu. OOBSICHAT, MOYEMY




pacTBOpPHI BELIECTB C MOHHOW M KOBAJEHTHOM
IIOJISIPHOM  CBA3BIO IIPOBOJAT DIIEKTPUUYECKUI
Tok. Omnpenenars pH cpeasl ¢ moMouibio
YHHUBEPCATIBHOTO HHAUKATOpa. OOBACHATH C
ITO3UIINI TeOpuu JEKTPOJUTUYECKON
JUCCOLMALMN CYIIHOCTh XMMUYECKUX PEAKLUH,
IpoTEeKaIKX B BoAHON cpene. CocTaBisTh
IIOJIHBIE W COKPAIIEHHBIE WOHHBIE YPAaBHEHUS
peakuui, XapaKTEePU3YIOIIHX OCHOBHBIE
CBOMCTBA BAKHEUIINX KJIacCOB
HEOpraHUYeCcKux coenuHeHui. OnpenensThb
peaknMio Cpenbl pacTBOpa COJIM B BOJE.
CocTaBisATh ypaBHEHMsS pEakUHUd THAPOJIN3a
OPraHNYeCKUX U HEOPraHWYECKHUX BEIIECTB.

1.5. DnexTpoXuMHUECKHEe peaKiiu.

OOBACHATH NPUHIMUI PaOOTHI FAIbBAHUYECKOTO
anemeHTa. OOBICHATh, KaK YCTPOCH
CTaHJIAPTHBIA BOJAOPOAHBIN SJIEKTPOI.
[Tonp30BaThCs PSIIOM CTAHJAPTHBIX
ANIEKTPOAHBIX NOTEHIHAI0B. OTINyYaTh
XMUMHYECKYIO KOPPO3HIO OT
AIEKTPOXUMUYECKOH. OOBACHATH PHUHLIUIIBI
3alIUThl METAIIMUYECKUX U3IETUI OT KOPPO3HH.
OOBACHATH, Kakue IMPOLECcChl MPOUCXOIAT Ha
KaToJIe M aHOJE MPH 3JIEKTPOJIU3€E PACIUIABOB U
pactBopoB coneid. CocCTaBiIATh CyMMapHbIE
YpaBHEHMsI PEAKLIUH AJIEKTPOIIH3A.

2. Heopranmyeckas
XUMMUA .
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(9+2)

2.1. Merajuisl

XapakTepu30BaTh 0OIINE CBOWCTBA METAIJIOB U
Pa3bACHATH MX Ha OCHOBE IPEICTaBICHHN O
CTPOGHHHM AaTOMOB METaJUIOB, METaJUIMYECKOU
CBA3M U METAUIMYEeCKOM KpUCTAJUIMYECKOMH
pemeéTke. WnmoctpupoBathb npuMepamMu
CIOCO0bI HOJTy4eHUS METaJUIOB.
XapakTepu3oBaTh  XHMUYECKHE  CBOWCTBA
metauioB  |IA—IIA  rtpynn u  amoMuHus,
COCTaBJISITb  COOTBETCTBYIOUIME  YpaBHEHHMS




peakuuidl. OOBACHATH OCOOEHHOCTH CTPOCHUS
aTOMOB ~ XMMHYECKUX D3JI€MEHTOB b-rpynn
nepuoandeckor cucremsl . M. Menaeneesa
CocraBisaTh ypaBHEHUs peaxuui,
XapaKTepU3yIOIIMX CBOMCTBAa MeAM, LUHKA,
TUTaHa, Xpoma, keine3a. llpenckaspiBaTh
CBOMCTBA cIIaBa, 3Has ero cocraB. OOBSICHATH,
KaK H3MEHSIOTCS  CBOWCTBA OKCHJIOB |
TUAPOKCUIOB METAJJIOB IO MepuojamM Hu A-
rpynmnamM nepuoanyeckoil Tadnuubl. OObACHSATS,
KaK H3MEHSIOTCS  CBOWCTBA OKCHAOB U
TUAPOKCUAOB  XMMHUYECKOTO  JJIEMEHTa ¢
MOBBILICHUEM CTENEHU OKHCIIEHUS €ro aroma.
3anuchIBaTh B MOJIEKYJISPHOM U MOHHOM BUJE
ypaBHEHUS XUMHYECKUX peaxuui,
XapaKTepU3YIOINX KHCJIOTHO-OCHOBHBIE
CBOICTBA OKCHUJIOB ¥ TUAPOKCHJIOB METAJUIOB, a
TaKXke SKCIEePUMEHTAIIbHO JI0Ka3bIBATh HAIMYHE
OTHX CBOWCTB. Pacno3HaBaTe KaTHOHBI COJIEH
C MIOMOIIBK KAYECTBEHHBIX PEAKIIMH.

2.2. Hemeramisl

XapakTepu3oBaTh 00ITHE CBOMCTBA HEMETAJLIOB
Y Pa3bsCHATH UX HAa OCHOBE MPEACTABICHUH O
cTpoeHun aroMa. HaspiBath o0sactu
MPUMEHEHUS BAXKHEUIIINX HEMETAJIJIOB.
XapakTepru30BaTh CBOMCTBA BBICIIUX OKCHJIOB
HEMETAJVIOB ¥ KUCIIOPOJICOICPKAIUX KUCIIOT,
COCTaBJISITh YPABHEHHS COOTBETCTBYIOIINX
peakiuii ¥ OOBSICHATH UX B CBETE
MIPEICTABJICHUH 00 OKUCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLIUAX U
ANEKTPOJIUTHYECKON aucconranuu. CocTaBiIsTh
YPaBHEHUS PEAKUI, XapaKTePU3YIOLIUX
OKHUCIIMTEIBHBIE CBOMCTBA CEPHOM U a30THOU
KHUCJIOT. XapaKTepru3oBaThb U3MEHEHUE CBOMCTB
JIETYYUX BOJOPOJIHBIX COETMHEHNUN




HEMETAJIJIOB 110 IIepuoay U A- rpymnmam
MEPUOINYECKON cucTteMbl. Jloka3piBaTh
B3alMOCBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
coenuHeHuil. CoCTaBIsATh YpaBHEHUS
XMUMHUYECKUX PEaKLIUN, OTpaXKaroIInux
B3alMOCBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB, 0OBIACHATH UX Ha OCHOBE TEOPUU
AIIEKTPOJINTUYECKON JUCCOLUAIINY U
MPEJICTaBICHUH 00 OKUCIUTEIHHO-
BOCCTaHOBUTEJBHBIX Npoleccax. [IpakTuuecku
pacro3HaBaTh BEIECTBA C TOMOIIBIO
KayeCTBEHHBIX peaklnii Ha aHHUOHBI.

3. XumMud ¥ KU3Hb

OOBSCHATH HayYHBIC PUHITUITH TPOU3BOJICTBA
Ha TIPUMepEe MPOU3BOJICTBA CEPHOM KUCIIOTHI.
[TepeuncisiTh MPUHIUITBI XUMHYECKOTO
MIPOM3BOJICTBA, UCTIOJIB3YEMbIE TPH TTOTYYSCHHH
YyT'yHa.

CocCTaBiATh YpaBHEHUSI XUMHUECKUX PEAKIIUH,
MPOTEKAIOIINX MTPH MOJTYICHUH YyT'yHA ¥ CTaJIH.
CoOmonaTe mpaBuia 0e301macHoi paboThl CcO
CpelcTBaMu OBITOBOW XUMUHU.

OOBACHATH NPUYHHBI XUMHYECKOTO
3arpsi3HEHUS BO3IlyXa, BOJOEMOB U ITOYB.

Hrtoro

34

(n/p-3)
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