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IHosicHuTeILHASA 3aNTUCKA

XvMHsI Ha YpOBHE YIUIyOJIEHHOTO M3YYEHHS 3aHUMAET BaXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4yHOro oOpazoBanus ydammuxcs 10-11 kmaccoB. U3yuenue npenmera,
peannzyemMoe B yCIoBHUSIX AU(HEpeHIUPOBAHHOTO, MPOPUIBHOTO 00yUYeHUs, IPU3BAHO
o0ecnieunTh 00IIE00Pa30BATENBHYI0O U OOLIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB
IITKOJTBI, HEOOXOUMYIO JIJISl aanTallid UX K OBICTPO MEHSIONTUMCS YCIOBHUSM KU3HU
B COIIMYMeE, a TAaKXKe JIJIsl MPOJIOJKEHUSI O0yUeHHUs B OpraHu3alusax MpodeccCuoHaIbHOTO
0o0pa3oBaHuUsl, B KOTOPBIX XUMHUSI SIBJISIETCSL OTHON U3 MPUOPUTETHBIX JTUCIUTIINH.

B cootBercTBMM ¢  KOHUENTyaJbHbIMU  mojoxeHusmu  OI'OC  COO
O Ha3HAYEHWU TPEeIMETOB 0a30BOro u yriayOJI€HHOrO YpOBHEM B CHUCTEME
nuddepeHupoBaHHOTO O0yYEeHHUST Ha YpPOBHE CPEIHEro 00IIero oOpa3oBaHUsS XUMUS
Ha YpOBHE YTIyOJEHHOTO HM3YYEHHs HAIpaBleH HAa peaU3allii0 MPEeMCTBEHHOCTH
C MOCJEAYIOIIMM ITArloOM MOJYYEHUS XUMHUUECKOro 0Opa30BaHMS B paMKaX W3YYCHUS
CHEHUANIBHBIX €CTECTBEHHO-HAYYHBIX M XUMUYECKUX [JIUCUMIUIMH B BYy3aX W
OpraHu3alysIX CPeAHEro Mpo(ecCHOHATBHOrO 00pa3oBaHUs. B 3TOH CBS3M H3ydeHHE
npeaMeTa « XUMHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACIIMPEHUE U YTyOlieHne
TEOPETUYECKOW W  MPAKTUYECKOM  MOJTOTOBKM  OOYYalOIIUXCs,  BBIOpABIIUX
onpenenéHHbld npoduib 00ydeHHUs, B TOM YHCIE C MEPCHEKTHUBON MOCIEAYIOIIErO
NOJIyYEHUs] XUMHUYECKOro o0pa3oBaHus B OpraHu3auusax MnpodeccuoHaIbHOro
oOpazoBanus. Hapsgy ¢ stum, B cBere TpeOoBanuii ®PI'OC COO k miaHUpyeMbIM
pe3ynbTaTamM OcBoeHHUs (perepanbHOi 00pa30BaTEebHON MPOrpaMMbl CPETHETO OOIIEro
oOpa3oBaHus M3y4YeHUE MpeaMeTa « XUMUsS» OPUEHTHPOBAHO TAKKE HA PEIICHUE 3a]1a4
BOCIIUTAaHUSI W COIMAJIBLHOTO pPa3BUTUA OOydaroIuxcsi, Ha (OPMUPOBAHUE y HHUX
OOIIIEUHTEIUICKTYAJIbHBIX YMEHHH, YMEHHMM paluoHaIu3aluu y4eOHOro Tpyda U
0000MIEHHBIX  CHOCOOOB  JEATEIBHOCTH,  HMMCIOMMUX  MEKIUCIUIUTMHAPHBIN,
HaJanpeaMeTHblid  xapaktep. COCTaBIMIOIMMU MOpeaMeTa «XUMHsS» Ha ypOBHE
yrayOn€HHOTO M3YyUEHUsl SBIISAIOTCS YIIIyOJI€HHBIE KYypchl — « OpraHudeckas XuMus» u
«OOmass u Heopranuyeckass xumus». lIpu omnpeaeneHun noaXoAoB K OTOOpY M
CTPYKTYpHOU OpraHM3allui COAEPKaHUS ITHUX KypCOB B MpOrpaMMe IO XHMHUHU 3a
ocHoBY mnpuHATH nonoxeHuss ®I'OC COO o paznuuuax 0a30BOro M yriyoJ€HHOTO
YPOBHEU U3YUCHUS ITPEIMETA.

OcHoOBY cojziepxkanus KypcoB «Oprannyeckas XuMusi» U «O011as 1 HeopraHuuecKas
XUMHUS» COCTaBJISIET COBOKYITHOCTH MPEIMETHBIX 3HAHUW W yMEHUM, OTHOCSIIUXCS
K 0a30BOMY YPOBHIO U3yUY€HHUS MTpeAMETa. DTa CUCTEMA 3HAHUM MOJIy4aeT ONpeeIEHHOE
TEOPETUYECKOE I0NOJIHEHUE, MTO3BOJISIOIIEE OCO3HAHHO OCBOUTDH CYIIECTBEHHO OOJIBIIHIA
00BEM (akTojOorMYecKoro marepuana. Tak, Ha YrIyOJIEHHOM YpOBHE HW3Y4YEHUS
npeaMera obecredeHa BO3MOXKHOCTh 3HAYUTEIBLHOIO YBEIWYEHUsS O0bEMa 3HAHUU
O XMMHMYECKUX JJIEMEHTAaX W CBOMCTBaX MX COCAMHEHUM HA OCHOBE pACIIMPEHUS U
yIIyOJIeHUusT  TPEACTaBJICHUMM O  CTPOCHUM  BEIEeCTBa, XHWMHYECKOHW  CBS3U
U 3aKOHOMEPHOCTSX MPOTEKAHUS pEaKlMii, paccCMaTpuUBAEMbIX C TOYKU 3PEHUS
XUMHUYECKON KHHETUKH M TEepMOJWHAMHKHU. M3yueHue MNepuoauvecKOro 3aKoHa H

2



[leproanueckoit CUCTEMBI XHUMHUYECKHX OJJIEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX MPEACTABICHUSAX O CTPOEHUM aToMa. XHMHYECKas CBS3b
OOBSICHSIETCSI C TOYKM 3pPEHHUS DHEPreTHMYECKUX H3MEHEHH mnpu e€ oOpa3oBaHUH H
pa3pylIeHnH, a TaKKe C TOUKH 3pEHUs MEXaHU3MOB €€ oOpazoBaHus. V3yueHue TUIIOB
peakiuii gomnonHseTcs (OPMUPOBAHUEM TMPENCTABICHUM 00 D3IEKTPOXUMHUYECKHUX
IIPOLIECCAaX M DJIEKTPOJIM3€E PACIIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHmyeckou
XUMHH TIPU PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTH COSIMHEHMN YIemsieTcs 0coboe
BHHMaHHUE BoIlpocaM 00 dJIEKTPOHHBIX 3¢ (}eKTax, O B3aMMHOM BIHUSHUUA aTOMOB
B MOJIEKYJIaX U MEXAHU3Max peaKuil.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJEPKAHUE KypCOB XUMHUHU YriayOJIEHHOrO
YPOBHSI M3Y4YEHHS Ui KJIacCOB OMpeneia¢HHOro mpoduis (IJIaBHBIM 00pa3oM Ha HX
CTPYKTYPY H XapakTep JOMOIHEHUH K OOLIEil cHCTeMe IPEIMETHBIX 3HAHUI) OKa3bIBAIOT
BJIUSIHUE CMEKHBIE IpeaMeThl. Tak, HalpuMep, B COJIEpKAHUU IpEeAMETa IJisl KJIacCOB
XUMUKO-(U3UUEeCKOro npoduiis 00JblIoe 3HaUeHHe OyAyT UMETh 3J€MEHThI y4eOHOTO
MaTtepuana rno oomei xumun. [lpu u3ydyeHnun npeamera B JaHHOM CIIy4ae akleHT OynieT
c/ieJlaH Ha OOUIHOCTh METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUA B XUMHUU U
B (hU3MKE: aTOMHO-MOJICKYJIIpHAsl TeOpHsl (MOJIEKYJISipHas Teopusi B (PU3UKE), 3aKOHBI
COXpaHEHUSI MAcChl U YHEPTUH, 3aKOHBI TEPMOJUHAMUKH, JJIEKTPOIH3a, IPEACTABICHUS
O CTPOEHHUH BEWIECTB U APYTOE.

B To e Bpems B colepKaHUM MpeAMeTa sl KIACCOB XMMHUKO-OMOJIOTHYECKOTO
npoduiis OONbIINK yAEIbHBINA Bec OyJeT UMETh OpraHuyeckas xumusa. B atom ciyuae
MPENOCTABIISAECTCA BOBMOKHOCTB JIJIsl 00J1€€ 00CTOATENBHOTO PACCMOTPEHUSI XUMUYECKOM
OpraHu3allid KJIETKM KaK OHOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOJIAT,
K TpUMEpYy, TaKu€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JUOUAbL, OE€IKU, YIJIEBOJBI,
HYKJIEUMHOBBIE KHUCIOTHI M Apyrue. Ilpy 3ToM 3HaHMS O COCTaBeé M CBOMCTBax
NPEICTaBUTENIEd OCHOBHBIX KJIACCOB OPraHMYECKMX BELIECTB CIIY>KAT OCHOBOM
JUTSL U3yYEHHSI CYITHOCTH MPOIIECCOB (POTOCUHTERA, JbIXaHUS, TUIIIEBAPEHUSI.

[Ipu uzydyeHun yuyeOHOro npeaMera « XuMus» Ha YrIyOJIEHHOM YPOBHE TakkKe, Kak
Ha YPOBHE OCHOBHOT'O U CPEIHET0 00I1Iero oopazoBaHus (Ha 6a30BOM YpPOBHE), 3aa4eit
NEPBOCTENEHHOW 3HAYMMOCTH ABISIETCS (POPMUPOBAHME OCHOB HAYKHM XUMHUHU Kak
00JacTH COBPEMEHHOTO E€CTECTBO3HAHMSI, MPAKTHUUECKON NeATEIbHOCTU YeloBeKa M
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJbTypbl. Perienue 3Toi 3ajaun Ha yriiyOJIEHHOM
YPOBHE H3y4Y€HUs MPEAMETA MPEAIO0JIAracT peAN3alMI0 TaKUX LEJIeH, Kak:

— (QopMupoBaHuEe TpEACTaBICHWI: O  MarTepualbHOM  €JIMHCTBE MM,
3aKOHOMEPHOCTSIX U IO3HABAEMOCTH SIBJICHUNM MPUPOJAbI, O MECT€ XMMHH B CUCTEME
€CTEeCTBEHHBIX HAayK W €€ Beaylleld poiu B OOECIEUEeHWH YCTOWYMBOTO Pa3BUTHS
YeJIOBEYECTBA: B PEIICHUM MPOOJIEM SKOJOTHMYECKON, IHEPreTUUECKONW W THUIIEBOU
0€30MacHOCTH, B Ppa3BUTHM MEAMIMHBI, CO3JaHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX
UCTOYHUKOB DJHEPrMHM, B O0O0ECIEUEHUH PALMOHAIBLHOTO MPUPOIONOIH30BAHMUS,
B (D OPMHUPOBAHUU MUPOBO33PEHHUS 1 OOLIEH KYJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTHUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MMPUPOIHOI cpefe;

— OCBOCHHME CHCTEMbI 3HAHMWU, JISKAIIMX B OCHOBE XUMHUUYECKOW COCTAaBJISIIOLICH
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€CTEeCTBEHHO-HAYUYHOW KapTHHBI MUpPaA: PyHIaMEHTAIbHbBIX MTOHATHH, 3aKOHOB U TCOPUI
XUMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHHMM BEIIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAAMOJEKYJSIPHOM, O TEPMOJMHAMHYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMHUYECKUX PEAKIHUN, O XUMHYECKOM
paBHOBECHH, PacTBOpax M JAUCIEPCHBIX CHCTEMax, 00 OOIIMX HAyYHBIX IPUHIIMAIIAX
XUMHYECKOTO TTPOU3BOCTBA;

— (opMupoBanue y o0ydarmuxcs 0OCO3HAHHOTO MOHUMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKMX 3HAHUU JUIsi OOBSCHEHHS KIIIOYEBBIX HACH W TpoOsIeM
COBPEMEHHOW XUMHUHU, IS OOBACHEHUS W MPOTHO3UPOBAHUS SIBICHUM, HMEIOIINX
€CTECTBEHHO-HAYUYHYIO MPUPOAY; TPAMOTHOTO PEIICHUS TPOOJIEM, CBSI3aHHBIX C XUMHUEH,
MIPOTHO3UPOBAHUSA, aHAIM3a MU OLEHKU C TO3UIMH DKOJOTUYECKON Oe30MacHOCTH
MOCJICACTBUNM OBITOBOM M MPOU3BOJCTBEHHOM JCATEILHOCTH YEJIOBEKa, CBSI3aHHOU
C XMMUYECKUM TTPOU3BOJICTBOM, UCTIOJIb30BAHUEM U TIEPEPAOOTKON BEIIECTB;

— yriyOJeHue MpeJCTaBICHU O Hay4YHBIX METOJIax MO3HaHMS, HEOOXOJAUMBIX
1. TIPUOOpPETeHHs YMEHUN OpUEHTUPOBATHCS B MHUPE BEHIECTB U OOBSICHEHUS
XAMUYECKHUX SIBJICHUM, UMEIOIINX MECTO B IPUPOJIC, B MPAKTUUECCKOU IAEATEIbHOCTA U
IMOBCEJIHEBHOM JKU3HU.

B mutane peanuzanuu nepBoOvYEepeIHBIX BOCIIUTATEIBHBIX U PA3BUBAIOIINX (YHKIIUMA
LETTOCTHOM CUCTEMBI CpeAHEro 00IIero 00pa3oBaHuUs IPU U3YUCHUU MPEIMETa « XUMUSD)

Ha yrIyOJIE€HHOM ypOBHE OCOOYIO aKTyallbHOCTh MPUOOPETAIOT TaKUe IEIU U 3aJayH,
KakK:

— BOCIHTAaHHE YOESKIEHHOCTH B TMO3HABAEMOCTU SIBIICHUM TMPUPOJIBI, YBAKCHUS
K TIpOIleCCY TBOpYECTBA B OOJACTH TEOPETHUUYECKUX U MPHUKIATHBIX HCCIICTOBAHUMN
B XUMHH, GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

— pa3BUTHE MOTUBAIIUU K O0YUECHUIO U TO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJTIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 0OIIEYEIIOBEUECKHUX IIEHHOCTEH;

— pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, HMHTEIJICKTYaIbHBIX M TBOPYECKHUX
criocoOHOCTEe oOydarmmxcs, (GopMHpOBaHHWE Y HHX CO3HATEIIBHOTO OTHOIICHUS
K €aMOo0Opa30BaHUI0 U HENPEPHIBHOMY OOpPA30BAHHMIO KaK YCIOBUIO YCIEIIHON
npodeCCUOHAIBHOW U OOIIECTBEHHON JESTEIbHOCTU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;

— (opMupoBaHue yMEHUI U HABBIKOB Pa3yMHOTO MPUPOIONOJIb30BAHUS, PA3BUTHE
DKOJIOTHYECKON  KYJIbTYphl,  IPHOOpPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIC3HON
DKOJIOTUYECKOM AEATEIBbHOCTH.

OO6miee 4KciIO YacOB, PEKOMEHJIOBAaHHBIX JIJII U3yUYEHUS XUMUU HA YTIyOJIeHHOM
ypoBae, — 204 yacos: B 10 kiacce — 102 yaca (3 yaca B Hepenio), B 11 knacce — 102 yaca
(3 gaca B HezenIO).



Coaepxxanue 00yueHust

10 KJIACC

Teopernueckne 0CHOBBI OPraHUYECKON XUMHHU

[IpenMer W 3Ha4YeHHE OPraHUYECKOW XUMHUH, MPEACTABIECHHUE O MHOT000pa3uu
OpPraHUYECKUX COCIUHEHUN.

DJEKTPOHHOE CTPOEHUE aTOMa YIJIepoJia: OCHOBHOE U BO30YKJIEHHOE COCTOSHUSI.
BanenTHple BO3MOYKHOCTH aTOMa yYIVIEpOJa. XHMHMYECKas CBSA3b B OPraHUYECKHUX
coeqUHEeHMsIX. Tumbl TUOpUIU3AlMU aTOMHBIX oOpOHuTanell yriepoga. MexaHH3MBI
oOpa3oBaHMsI KOBAJEHTHOM CBsI3M (OOMEHHBIM U JOHOPHO-aKUENTOPHBIN). THIIbI
MEPEKPBIBAaHUSI aTOMHBIX OpOMTaNICH, G- U T-CBsi3u. OnuHapHAas, ABOWHAS W TpOHAs
cBs3b. CriocoObl pa3pbiBa CBsI3e B MOJIEKyJax OpraHmyeckux BemiecTB. [loHsTHe
0 CBOOOJHOM pajiuKane, Hykjaeoduie u 3JeKTpodure.

Teopus cTtpoeHuss oprannueckux coeauHeHnid A.M. bytnepoBa M COBpEMEHHbIE
IIPEACTABICHUST O CTPYKTYypE MOJIEKYJ. 3HA4€HHE TEOPUH CTPOCHHUSI OPTraHUYECKHUX
COE€IMHEHUN. MonekynspHble U CTPYKTypHbIE (opmyibl. CTpyKTypHBIE (POPMYIIBI
pPa3IMYHBIX BUIOB: pPa3BEPHyTas, COKpam€HHasA, CKeneTHas. M3omepus. Buabl
U30MEPUU: CTPYKTYpHAsl, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(PPEKTh B MOJEKyJax
OpPraHUYECKUX COCAUHEHUN (MHAYKTUBHBIM U ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o  KilaccuPUKaUMM  OopraHmdyeckux  BemiecTB. [lonstue
o (yHkuuoHanpHOM rpynme. ['omonorus. 'omonorudeckue psiabl. CucTeMaTuueckas
HOMeHKiatypa opranudeckux coeauHenuid (IUPAC) u TpuBHaiibHble Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoct u  Kjiaccu(uKalms OpraHUYecKux peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

JKcNepuMeEHTAJbLHbIE METO/IbI H3YUEeHHUS BellleCTB U UX NPeBpanieHu i

O3HakomiieHHe ¢ 00pa3liaMy OpraHUYECKUX BEILIECTB U MaTEpUalaMy Ha UX OCHOBE,
OMBITHl M0 TMPEBPALCHUI0 OPTraHUYECKUX BEIIECTB IPU HArpeBaHuM (TUIaBJICHUE,
0OyTJIMBaHKE U TOPEHUE), KOHCTPYUPOBAHUE MOICIIE MOJIEKYJI OPraHUYECKUX BELIECTB.

YriaeBoaopoabl

Anxanpl. ['omonornueckuii psjn ajakaHoB, oOmas Gopmyia, HOMEHKIATypa
U HW30MepHsl. OJIEKTPOHHOE U TPOCTPAHCTBEHHOEC CTPOCHHE MOJICKYJl aJIKaHOB,
sp3-rubpuau3anus aTOMHBIX OpOMTaNIeil yriaepoaa, 6-cBssb. Kougopmepvl. ®usnueckue
CBOMCTBA AJIKAHOB.

XVMHUYECKHE CBOWMCTBA QJKAaHOB: PEAKIMU  3aMEIICHUS, HW30MEpHU3aIlHH,
JNETHAPUPOBAHMS, IIUKIIM3AIlMN, TUPOJIN3a, KpEKWHTra, TopeHus. [lpedcmasnenue
0 MexaHuzme peakyuti paouKaibHO20 3aMeUeHUsL.

Haxoxnenue B mpupoe. CriocoObl MoydeHns U IPUMEHEHHE aTKaHOB.



[uknoankanel. OOmas ¢opmysna, HOMEHKiIarypa U uzoMepus. OcoOeHHOCTH
CTPOCHHSI U XUMHUYECKHUX CBOMCTB MalbIX (IHUKJIOMPOMNAH, HUKIO0YyTaH) M OOBIYHBIX
(LIMKJIOTIEHTaH, IUKIOTEeKCaH) LUKiIoadkaHoB. CrocoObl MOJy4YeHUs U NPUMEHEHUE
LMKJIOATKaHOB.

Ankenpl. ['oMoyiormueckuii ps amkeHoB, oOmas (opmyiia, HOMEHKIATypa.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOIEKYJ AlKEHOB, SP>-THOpHMAM3ALMs
aTOMHBIX opOuTane yriaepojaa, 6- U m-cBsi3u. CTPYyKTypHass UM T€OMETpUYECKas
(uuc-tpanc-) uzomepus. Dusnuveckue CBONCTBA aJKEHOB. XHWMHUYECKHE CBOMCTBa:
peakuuMyd TMPUCOCIUHEHUS, 3aMELICHUS B O-MOJIOKEHUE TpU JBOWMHON CBS3W,
NOJIUMEpU3allMM W OKucHeHus.  [lpedcmaenenue o0  mexanuzme  peaxkyuu
anekmpoguivno2o npucoedurenus. Ilpasmino MapkoBHukoBa. KauecTBeHHBIE peakinu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankanauensl. Kiaccudukanus ankagueHOB (CONMPSOKEHHBIC, W30JUPOBAHHEIE,
Kymyaupoganusie). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOEHHMS U XMMHUYECKHUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- m 1,4-pucoeaunenue. Ilonumepusanus CONpsKEHHBIX
nueHoB. CriocoOBbl MOJIy4eHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMoyiormueckuil psij ajkuHOB, oOm@as Qopmyna, HOMEHKIATypa
U U30MepusA. OIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ] aJKUHOB,
Sp-rubpuau3anusi aTOMHBIX opOutanei yriepona. du3Myeckue CBONCTBA AJIKHUHOB.
XHWMHYECKHE CBOWMCTBA: PEAKLMM MPUCOCIUHEHHS, AUMEPHU3aUUd U TPUMEPHU3ALINH,
okucieHus. KucioTHele CBOMCTBAa aJKMHOB, MMEIOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHblE peakuuyu Ha TPOHHYIO CBA3b. CrHOCOObI MOJIyYeHUS M MPUMEHEHHE
AJIKHOB.

ApomaTrdeckue yriieBoJaopoiAbl (apeHsl). ['oMonornueckuil psifi apeHoB, o01as
dbopmyrna, HOMEHKJIATypa U U30Mepusl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30mna. [Ipasuno apomamuunocmu, npumepvl ApoMamuidecKux cOeOUHeHuUll.
dusnyueckre CBONCTBA apeHOB. XMMHYECKHE CBOMCTBA OEH30J7a W €ro TOMOJIOTOB:
peakluMu 3aMelleHUs B OEH30JbHOM KOJIbLE U YIJIEBOJOPOJHOM paJMKaje, peakuuu
IPUCOEIUHEHHUS, OKHCIEHHUE TOMOJIOroB OeH3ona. [lpedcmaenenue o mexaunusme
peakyuti 21ekmpoghunvro2o 3amewenus. Ilpencrapienue 00 OpUEHTUPYIOLEM IEHCTBUU
3aMecTUTeNled B OEH30JIbHOM KOJIbLIE Ha TpPUMEPE aJKWIbHBIX PaJHUKaJOB,
KapOOKCUJIbHOW, THUAPOKCUIBHOW, aMHHO- M HUTPOTPYMIbl, aTOMOB TaJIOI€HOB.
Oco0eHHOCTH XUMHYECKUX CBOMCTB cTthpona. [lomumepuszanusa cruposia. CrocoObl
NOJIYYEHUS] M IPUMEHEHHE apOMATHUYECKUX YIJIEBOIOPOOB.

[Ipuponusiii Ta3. I[lomytHeie HedTsHBIE Ta3pl. HedTh M €€ mpoucxoxiacHUe.
Kamennslii yroab W TpoIyKThl ero mnepepaboTku. CrnocoObl mnepepaloTku HedTH:
NEPEeroHKa, KPEKUHI (TePMHUUYECKHM, KaTaIUTUYECKUH), PUPOPMHUHT, MHPOJIHU3.
[TponykThl nepepabOTKH HEPTHU, X TPUMEHEHUE B IPOMBILIJICHHOCTH U B OBITY.

['eHeTnuecKas CBSA3b MEKY PA3IMYHBIMU KJIACCaMU YIJIEBOJOPOJIOB.

DJIEKTPOHHOE  CTPOEHUE  TaIOTE€HIPOM3BOIHBIX  YIJIEBOAOPOAOB. Peakunu
3aMENIEHU TaJOoreHa Ha TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPDYNNY.



I[CﬁCTBI’IC Ha TaJOrcHIpoOu3BOJHBIC BOJHOTO MW CIHMPTOBOro pacTBOpa H_IéJ'IO‘{I/I.
BBaHMOHeﬁCTBHC AUTraJIOor¢HaJIKaHOB C Mardamucm u OHMHKOM. Ilonsmue
0 memajlloopcaHu4eckKux COCOUHEHUSIX. Hcnonb3oBanue raJIOrCHIIpPpON3BOJHBIX
YIJICBOOAOPOAOB B 6I>ITy, TCXHHUKC U IIPU CUHTC3C OPraHNYCCKUX BCIUICCTB.

JKCcIepUMeHTAIbHbIE METObI M3Y4YeHHUs BellleCTB U UX NpeBpamieHuil

N3ydenne pu3nuecKux CBOMCTB YIIEBOIOPOAOB (PacCTBOPUMOCTH), KAU€CTBEHHBIX
peaxiuii yriaeBog0poA0B Pa3IMUHBIX KJIaccoB (oOeciBeunBaHne OPOMHOM UIIN MOJAHOMN
BOJIBI, pacTBOpa TEpMaHTaHaTa Kajus, B3aMMOJICHCTBHE aleTHiIeHAa C aMMHAYHBIM
pactBopoM okcujaa cepeobpa(l)), kauecTtBeHHOE OOHApyXEHUE YIJIEpoJia U BOJIOPOJIa
B OPraHWYECKUX BEIIECTBAX, IOJYYCHHE OJTHJICHAa ¥ HW3YYCHHE €ro CBOICTB,
o3HaKoMJieHuE ¢ KosutekiusaMu «HedTe» u «Yroiby, ¢ oOpasliamMu miacTMacc, KayuykoB
U PpE3UHbl, MOJEITUPOBAHUE MOJEKYJI YIJIEBOAOPOJOB U TaJOTEHIPOU3BOIHBIX
yIJI€BOAOPOIOB.

Kuciaopoacoaep:kamue opranu4eckue coeIMHeHUs

[IpenenvHbie ogHOATOMHBIE CIUPTHL. CTpOoeHUE MOJIEKYJ (Ha MpUMEpe METaHoJIa U
sTaHosa). ['omonoruueckuit psig, obmias dopmyrna, H30MEpHUs, HOMEHKJIATypa
u kinaccudukanusa. Du3MUEeCKUE CBOMCTBA TMPEAEIbHBIX OJHOATOMHBIX CITMPTOB.
BopopoaHbeie CBSI3M MEXIYy MOJIEKYJIaMH CHUPTOB. XMUMHUYECKHE CBOMCTBA: PEAKIUU
3aMElIeHUs, JACTHApATallii, OKUCIICHHS, B3aUMOJICUCTBUE C OPraHUYECKUMH U
HEOPTaHUYECKUMH KucjaoTamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIC CIHPTHI.
JleficTBue H5TaHOJAa W METAaHOJa Ha OpraHu3M uesjoBeka. CrocoObl TONyYEeHHS U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

IIpocteic »dupbl, HOMeHKIaTypa u wu3oMepusa. OcoOeHHOCTH (HHU3NUSCKUX
Y XMMUYECKUX CBOWCTB.

MHOroaTOMHBIE CITUPTHI — ATUIICHTJIMKOb U TIULEpUH. DU3NUECKUE U XUMUYECKUE
CBOMCTBA:  peakUMH  3aMEICHMS, B3aUMOJCHCTBUE C  OPraHUYECKUMH U
HEOPraHUYECKUMH KHCIIOTaMU, KaueCTBEHHAs PEAKUUsI Ha MHOTOATOMHBIE€ CIHPTHI.
Ilpeocmasnenue o mexanuzme peakyuil HYyK1eo@uivHo2o 3amewjerus. JleicTBue
Ha opraHu3M yesnoBeka. CrocoObl MOMydYeHHs] U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIbI, B3AMMHOE BIUSHUE THAPOKCOTPYIIIBI M O€H30JIbHOTO
anpa. Ousnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMMHUYECKMX CBOMCTB (heHouna.
KauectBennnle peaknuu Ha (eHon. ToxcuyHOCTh (eHona. CrocoObl MOMy4YeHUs |
npuMmeHeHue ¢penona. GenondopmanbaeruaHas cMoJIa.

KapOoHwnbHbIe COCMUHEHUS — albJACTUIABI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW Tpymmbl. [ OoMoJloTMYECKHe PSAbl aIbJICTHAOB W KETOHOB, oOIas
dbopmyia, uzoMepusi 1 HOMEHKJIaTypa. Du3znueckue CBONCTBA albJCTHIOB U KETOHOB.
XWUMUYECKHE CBOMCTBA AQJbJETUJIOB W  KETOHOB: pPEAKUUU MNPUCOCIUHEHUSI.
llpeocmasnenue o mexanuzme peakyuii HyKneo@uibHo2o npucoeourenusi. OKHUCIEHUE
aJIbJICTUIOB, KAUYEeCTBEHHBbIC peaKIuu Ha anpaeruapl. CrnocoObl MOTydeHus U
MIPUMEHEHUE aJIbJAETUI0B U KETOHOB.



OnHOOCHOBHBIE TIpe/eNibHbIe KapOOHOBBIE KUCIOTHL. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepus m HOMeHKIaTypa. Pu3MYecKue CBOWCTBA
OJTHOOCHOBHBIX TPEACNIbHBIX KapOOHOBBIX KHCIOT. BojopoaHble CBSI3HM MEXAY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XHMHYECKHE CBOMCTBA: KHUCJIOTHBIE CBOICTBA,
peakiusi dTepuUKAMK, PEaKIUd C Y4acTHEM YIJIEBOAOPOJHOTO  pajHKaia.
Oco0eHHOCTH CBOMCTB MYpPaBbUHOUN KHUCJIOTHI. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2anio2eHaHsuopuoax, amuoax, HUmpuiax.
Mmuoroo0Opasue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOMCTB HEMNpPENEIbHBIX MU
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHUCIOT, THAPOKCHUKAPOOHOBBIX
kucnot. [lpencraButenu BhICIIMX KapOOHOBBIX KUCIOT: CTEAPUHOBAS, MATbMUTHHOBAS,
OJICMHOBAS, JIUHOIe8As, TUHONEeH08as KUCIOThl. CrocoObl MOMyYEeHUs] U MPUMEHEHHE
KapOOHOBBIX KUCJOT.

Cnoxsble 3¢pupbl. ['oMonormueckuit psg, oOwmwas QopMyna, H3OMEPHUS U
HOMeHKNaTypa. PU3n4ecKue 1 XUMUYECKUE CBOWCTBA: TUAPOJIN3 B KMCIION U IIEIIOYHON
cpeze.

Kupsl. CrpoeHue, ¢uznyeckue U XUMHYECKHE CBOICTBA >KUPOB: THUIPOJIU3
B KUCIION U 1eno4Hou cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIUX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MpLIa KaK COJH BBICIINX KapOOHOBBIX KHCJIOT, UX Molomiee aeiictBue. Ilonsmue
o cunmemuyeckux morowux cpeocmsax (CMC).

O6mas xapakrepuctuka yrieBoaoB. Kiaccudukanus yrieBonoB (MOHO-, Iu-
U nosMcaxapuabl). MoHocaxapuIpl: TJIOKO3a, (QPYKTO3a, earakmosa, pubosd,
oezokcupuboza. Puznyeckue CBOMCTBA M HaxoxiaeHue B mnpupoge. DdortocunTes.
Onmuuyeckas uzomepus. Konvuamo-yennas maymomepus HaA npumepe MoJeK) bl
2noKo3vl, npoexkyuu Xeyopca, o0- u [-aHomepuvl 2110K03bl. XUMHYECKHE CBOMCTBA
TJIFOKO3bI: PEAKUMU C Y4YaCTUEM CIHUPTOBBIX W albJACTUIHOW TpYII, CIUPTOBOE U
MOJIOYHOKHCII0E OpoxkeHue. [IpuMeHeHmne ritoko3bl, €€ 3HaU€HUE B KUZHEIEATETbHOCTH
opranusma. Jlucaxapuuapl: caxaposa, MajbTO3a U Jakmo3a. BoccraHaBiauBarolmue H
HEBOCCTaHABIIMBAIOIINE Tucaxapuabl. [ 'uaponus qucaxapuaoB. HaxoxaeHnue B mpupoze
u npuMmeHenue. Ilonmucaxapuapl: Kpaxman, INIMKOTeH U neinnono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, IIIMKOre€Ha U LEeJUTH0103bl. PU3HYeCcKre CBOMCTBA KpaxMalia u
LEJUTI0NI03bl.  XUMHUYECKME CBOMCTBA Kpaxmalja: THUIIPOJIM3, KAueCTBEHHAs pEeaKLUs
C uoaoM. XHMHUYECKHME CBOMCTBa ILEJUIOJIO3bI: THJIPOJN3, THOJyYeHUE IPHUPOB
1esuoo3bl. [ToHsTHE 00 MCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, all€TaTHBIM MIENK).

JKCIepPUMEHTAIbHbIE METOAbI H3yUEeHHS BelIeCTB M UX NMpPeBpallleHuil

PacTBOpUMOCTB pa3auyHbIX CIIUPTOB B BOJIE, B3AUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHUCJICHHME OSTUJIOBOIO CIMPTAa B ajblIETH] HA PACKAJIEHHOM MEIHOW IPOBOJIOKE,
OKHCJIGHHE JTHJIOBOTO CIHUpPTAa JAUXPOMATOM Kajausi (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC pPEAKIMM Ha albJIeruabl (C THAPOKCUIOM
nuammuHcepeopa(l) u rugpoxcugom meau(ll)), peakius riuiepuHa ¢ THAPOKCUIOM
meau(ll), xumuyeckue CBOWCTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJICHCTBUE



pacTtBopa TOKO3bl ¢ rujpokcunoM Mmenu(Il), BzammopeiicTBue kpaxmana ¢ HOAOM,
pelIeHre SKCIePUMEHTANbHBIX 337a4 1Mo TeMaM «CnupTbl U deHonb», «KapOoHOBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBD.

A30TCoaep:kale OpraHudecKue coeIMHeHus!

AMUHBI — OpraHMuYecKkue Mpou3BOAHbIE amMmuaka. Kiaccudukanus amMUHOB:
anuQaTUYecKue U apoMaTUYECKHe; MEepBUYHbBIC, BTOPUYHBIE U TpeTU4Hble. CTpoeHHe
MOJIEKYJ, obOmias Qopmyna, u3zoMmepusi, HOMEHKIATypa W (U3NYECKHUE CBOICTBA.
XUMHUECKOE CBOMCTBA aln(aTHuecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE,
B3aMMOJICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOU. COMM aJIKMIIaMMOHHSI.

AHUIIUH — TpeICTaBUTENIb aMUHOB apoMathyeckoro psijga. CTpoeHue aHHWIIMHA.
B3auMHoe BiMsHUE Tpynn aToMOB B MoJieKyJie aHWwiHA. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB aHuiuHa. KauyecTBeHHble peakiuu Ha aHUIUH. CrocoObl TOJNy4eHHS WU
npuMeHeHue anudaTuaeckux amMmuHoB. [lonyueHnre aHuIMHA U3 HUTPOOEH30171a.

AmuHokuciotel. Homenkimarypa u wuzomepus. OTHaelbHbIE TPEICTABUTEIU
0.-aMUHOKUCJIOT: TJIUIUH, aJJaHUH, DeHUIANAHUH, CEPUH, 2TYMAMUHOB8AsL KUCIOMA, JIUZUH,
yucmeun. Onmuyeckasn uzomepusi amurnoxkuciom. D- u L-amunokuciomsl. Duznyeckue
CBOMCTBA aMUHOKHCIOT. XWMHUYECKHE CBOWCTBA aMHUHOKHCIOT Kak aM(OTepHBIX
OpraHUYECKUX COCAMHEHHWH, peaklus MOJMKOHJIEHCAllud, OO0pa3oBaHUE MENTHIHON
cBs3u. buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U TUIPOJIN3 MIENTH/IOB.

benku kak npupoaHbie moauMepsl. [lepBuyHas, BTopuyHasi U TpETUYHAS CTPYKTYypa
OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUJIPOJIU3, JEHATypallusi, KaueCTBCHHbBIC
peakiuu Ha OeJIKu.

lonsmue 00  azomcoodepicawux - 2emepoyUKIUYECKUX COCOUHEHUSIX.
Tupumuounoswvie u nypunogvie ocnosanus. HykieuHosvie KUCI0myl.: coCmas, CmpoeHue
u buonocuveckas poib.

JKcNepUMEeHTAJbHbIE METO/Ibl H3YUYEeHHUS BellleCTB U UX NMPeBpaleHuil

PactBopenue OenkoB B BOJE, JeHaTypamus OETKOB IMPH HArpeBaHWU, I[BETHHIC
peakiuu Ha OCJIKH, PEIICHUE YKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMaM «A30TCoeprKalue
OpraHUuYeCcKue COeTUHEHU» U «Pacro3HaBaHre OPraHUYECKUX COEAUHEHUI.

BbicokoMOsIEKYJ/ISIPHBIE COCAUHEHUS

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHB ITOJIMMEPU3ALINH, CPEAHSSI MOJIEKYJISIpHAs Macca.
OCHOBHBIE METO/bI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJMMEpU3alus U
NOJMKOHAEHcauus. [lpedcmasnenue o cmepeopeyiapHOCmU U  HAOMONEKYIAPHOU
cmpyKkmype noaumepos, 3a8UCUMOCMb CEOUCME NOIUMEPOE OM UX MOAEKYIAPHO2O U
HAOMONEKYIAPHO20 CIMPOEHUS.

[lonumepubie  matepuansl.  [lmactmaccel  (MONMATUIIEH,  MOJUMIPOIUIIEH,
NOJINBUHWIXJIOPU, MOJIACTUPOIT, MOJIMMETHJIMETAKPHJIAT, MOJIMKapOOHATHI,
noJMdTUIeHTepeTanar). Y Thin3aius U nepepadoTka miacTuka.

DnacToMepbl: HATypaJIbHbIM KaydyK, CHUHTETHMYECKHE KaydykKu (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U cunuxonsl. Pe3nHa.



Bonokna: HaTypasibHBIE (XJIOMOK, IIEPCTh, INEIK), HMCKYCCTBEHHBIC (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

THonumepor cneyuanvhoco HazHaveHus (MmeghioH, Keenap, AeKMpPonposoosujue
noaumepwbl, buopaziazaemvie NOIUMepbl).

BKCHepI/IMeHTaHLHLIe METOAbI U3YUYCHUS BEIIECCTB U UX npeBpameHnﬁ

O3HaKoOMJICHHE C 06pa3uaMH MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IINTACTMACC,
Kay9yYKOB, PpCIICHUC SKCIICPUMCHTAJIBHBIX 3aJ1a4 I10 TCMC «Pacmno3naBanue njacrMacc u
BOJIOKOH».

PacuérHble 3a1aun

Haxoxnenne MoneKyIsipHON (hOpMYJITbI OPraHUIECKOTO COSTMHEHHS TI0 MaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJSINIUX B €r0 COCTaB, HAXOXKICHHUE MOJICKYJSIPHOU (opMyIIbI
OpPraHUYECKOT0 COEIUHEHUs Mo Macce (00bEMY) MPOIYKTOB CTOPAHMS, [0 KOJIHUYECTBY
BemiecTBa (Macce, OOBEMY) TMPOAYKTOB pEAKIUU W/UIM HCXOAHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYpHOU (HOPMYJIBI OPraHMYECKOro BEIIECTBA HA OCHOBE €ro
XUMHUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJIYUYCHHS, OTIPEICIICHUE JOJIN BBIX0/1a TIPOAYKTa
pPEaKIUK OT TEOPETUICCKH BO3ZMOKHOTO.

Me:xnpeaMeTHbIe CBSI3H

Peasmzannst MeXIpeaMETHBIX CBA3€H IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 Ky1acce oCymIeCTBISETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
NOHATUH, TaK U MOHATHUM, IPUHATHIX B OTACJIBHBIX NPEIMETAaX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: SIBJIIEHWE, HAay4YHbI (HakT, TUNOTE3a,
TEOpHUs, 3aKOH, aHaju3, CHUHTe3, Kiaccupukauus, HaOIIOACHUE, HW3MEpPEHUeE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®u3uka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKHI
YPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSIHUE BeIleCcTBa, (HU3MYECKUE
BEJIMYMHBI, €AMHUIBI U3MEPEHMSI, CKOPOCTh, SJHEPTUSI, Macca.

buonorusi:  kierka, opraHu3Mm, 9KocucTeMa, Ouocdepa, MeTabO0JIU3M,
HACJIEICTBEHHOCTh, ABTOTPO(HBIA U reTepoTpOpHBI THUI TUTaHUSA, OpOXKEHHE,
(dboTOCHHTE3, IbIXaHHUE, OCJIKH, YIIIEBOIbI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, JEPMEHTHI.

I'eorpadusi: mone3Hple HCKOMAaeMble, TOILIHUBO.

TexHonorus: NMUUIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IUTAHUS, MOIOLIUE
CpEIICTBA, MaT€pUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernueckue 0CHOBbI XUMUM

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUH aneMeHT. M3oronsl. Kopnyckynapro-
B0JIHOBOUL OYaAIU3M, 0BOUCMEeHHAsT npupooa snekmpona. CTPOEHHE IIICKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIE YUCJIA. DHEPTETUUECKUE YPOBHU U MOAYPOBHU. ATOMHBIE
opoutaym. Kiaccudukanus xumudeckux siaemMeHtoB (S-, p-, d-, f-amementsr).
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Pacnipenenenne 3JIeKTPOHOB MO aTOMHBIM OPOUTAIISIM, HPUHYUN MUHUMYMA IHEPSUlU,
npunyun Ilayau, npasuno Xynoa. DNEKTpOHHBbIE KOHGUTYpallMd aTOMOB 3JIEMEHTOB
NEePBOT0—4ETBEPTOTO MEPHUOJOB B OCHOBHOM M BO30YKJAEHHOM COCTOSIHUM, DJIEKTPOHHBIE
KOHpUTYpalluk HWOHOB. [lonamue 06 >Hepeuu uoOHU3AYUU, DHEp2UU CPOOCMBEa
K 91eKmMpOHY. DIEKTPOOTPULIATENBHOCTD.

Ilepuonuueckuit 3akoH u Ilepuognueckass cucTEMa XHUMHUYECKHX DIIEMEHTOB
J.1. MengeneeBa. CBs3b Iepuoanueckoro 3akoHa W Ilepuogudeckoil cucTeMbl
XUMHYECKUX DJIEMEHTOB C COBPEMEHHON TEOPHEN CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHU
WU3MEHEHHS] CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB IO TpylmnaM W NepuojaM. 3HAYCHHE MEPUOAMYECKOrO0  3aKOHa
J.1. Menneneena.

XuMuyeckass CBs3b. BHIBI XMMHYECKOM CBSI3M: KOBAJEHTHAas, WOHHAs,
MeTtauinueckas. MexaHuaMbl  00pa3oBaHMsSI  KOBAJIGHTHOM  CBA3U:  OOMEHHBIM
M JOHOPHO-AKIENTOPHBIA. DHEpPrus WU JJuHA CBs3H. [lOJSIpHOCTH, HAaNpaBIECHHOCTH
M HaChIIAEMOCTh KOBAJEHTHOW cBsA3u. KparHeie cBs3u. BogopoaHas CBs3b.
MexMoneKyIsIpHble B3aUMOICHCTBHUSL.

BajleHTHOCTP W BaJEHTHBIE BO3MOXKHOCTHM aTOMOB. [ ubpuouzayus amomHbix
opoumaneti. CBSI3b 3JIEKTPOHHON CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHUEM
(Ha mpuMepe COETMHEHU 31IEMEHTOB BTOPOTO MEPUOLA).

[IpencraBienre O KOMIUIEKCHBIX cOoeanHEHMSAX. (COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarenb, JUra"abl. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIEKCHbIX ~ cOoeOuHenutl. 3HA4YeHHE KOMIUIEKCHbIX coenuHeHuid. [lonsarue
0 KOOPAVMHALIMOHHON XUMHH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJISIPHOTO  CTpOE€HHUs.  Tumbl
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonsiTue o nucnepcHBIX cucteMax. VcTuHHbIE pacTBOpbl. [Ipedcmasnenue
0 Koouonvix pacmeopax. CriocoObl BRIPAXEHUSI KOHIIEHTPAIIMN PACTBOPOB: MacCOBasI
JIOJIS1 BELIECTBA B PACTBOPE, MOJISIpHAsl KOHLIEHTpays. HachlllleHHbIE 1 HEHACKIIIICHHBIE
pPacTBOPBL, PACTBOPUMOCTh. KpHCTaIoruaparsl.

Knaccudukanuss m HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. |pUBHUAIbHBIC
Ha3BaHUA OTJEJIbHBIX NPEACTABUTENCH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XuMru4ecKux peakiinii B HEOPTaHMUECKOM U OPTraHMYeCKOW XUMHUH.
3aKOH COXpaHEHUs MacChl BEILIECTB; 3aKOH COXPAHEHUS WU MPEBPAIICHUS SHEPIUU
IpU  XUMHUYECKUX  peakuusx. TemioBble APPeKTbl XUMHUECKUX  PEaKIIUil.
TepMoXUMUYECKUE YPABHEHUS.

CkopoCcTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3JuYHBIX (PaKTOPOB.
['omoreHHbIE U TeTEpOTeHHBIE peakiuu. KaTanus u karanus3aTopsl.

OOpatumple U HEOOpaTHUMBbIE pEaKIMu. XUMHUYECKOe paBHOBecue. Koncmauwma
xumuyeckoeo paeunogecusi. DakTOppl, BIUAKOLIIME HA IOJ0XKEHUE XHMHUYECKOTO
paBHOBECHUA: TeMIEeparypa, [aBJICHUE W KOHIIEHTPAlMM BENIECTB, YYaCTBYIOIIHUX
B peakuuu. [Ipunmun Jle [larense.
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Onextposmtuueckas aucconuanusi. CHibHbIE U cladbie 3JeKTponuThl. CTETeHb
nucconuanuu. Mounoe npouszsedenue 600vi. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAS,
HeWTpanbHas, meaounas. Bomopoansiii mokasarens (pH) pactBopa. 'maponus cosieid.
Peakiiuu nonHoro oomeHa.

OKUCANTETBLHO-BOCCTAHOBUTENbHBIE peaknn. CTeneHb OKUCIeHUA. OKUCIUTEND U
BOCCTAHOBUTEND. [IpOo1IecChl OKHUCIIEHNS M BOCCTAHOBJICHUS. BaxkHelIne OKUCIUTENHN U
BOCCTAaHOBUTENN. MeTO/ 3JEKTPOHHOro OanaHca. DIEKTPOIN3 pacTBOPOB U PACILIIaBOB
BEILIECTB.

JKCIepPUMEHTATbHbIC METObI M3Y4YeHHUsI BelIeCTB M X NpeBpalieHuil

Pa3noxenue mnepokcuaa BOAOPOAA B IPUCYTCTBUU KaTaluu3aropa, MOJIEIH
KPUCTAJUIMYECKUX PEMIETOK, MPOBEACHUE PEAKIUHA HOHHOTO OOMEHA, OIpEIEIICHHE
CpeIbl pacTBOPOB C MOMOIIBI0 HHIMKATOPOB, U3YUCHHUE BIUSHUSA PA3IUYHBIX (AaKTOPOB
Ha CKOPOCTh XMMHUYECKON PEAKIIUH U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

Heopranuyeckass xumus

[Tonoxxenne HeMmetawioB B Ilepuommyeckold cUcCTEME XHUMUYECKHX 3JIEMEHTOB
JA.W. MenneneeBa U OCOOCHHOCTH CTPOEHHUS MX aToMOB. (PDu3nueckue CBOWCTBa
HEMETAJUIOB. AJUIOTPOIKS HEMETaUIoB (Ha MpuUMepe Kuciopoja, cepsl, dochopa u
yIieposia).

Bomopoa. [Ilomydenuwe, ¢u3mueckue W XMMHUYECKHE CBOMCTBA:  peEaKIUU
C METaJUIaMH M HEMETAJUIaMHU, BOCCTAHOBUTEIbHbIE CBOMCTBA. I'mnpunel. TonaugHuvle
91eMeHMbL.

lanorensl. Haxoxxnenue B mpupoje, CrnocoObl MoydeHus, (U3NYECKUue U
XAMUYECKUE CBOMCTBA. [ajmoreHoBoAopoabl. BaxkHeunme KuCIOpOACOaepKaIre
COoelMHEeHUs TaloreHoB. JlabopaTopHble W MPOMBINIJICHHBIE CHOCOOBI TOJYYCHHS
rajioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeTMHEHHM.

Kucnopon, o3oH. JlabopaTopHble ¥ NPOMBIIIJICHHBIE CIOCOOBI MOJYy4YCHUS
kuciopoaa. Ouznueckue 1 XMMUYECKUE CBOMCTBA U IPUMEHEHHE KUCIOPOJa U 030HA.
OKcubl ¥ IEPOKCHU/IBI.

Cepa. Haxoxaenue B mpupo/ie, CriocoObl moayueHusi, Pu3ndeckrue U XuMHUUECKUE
cBorictBa. CepoBonopo, cynbduasl. Oxcup cepoi(I1V), okcua cepoi(VI). Cepuucras u
CEpHasi KUCJIOTHI U UX cou. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMeHeHue cepbl
U €€ COEJUHEHHUI.

Azot. HaxoxaeHnue B npupojie, CocoObl MONyYeHUs, PU3NUECKHE U XUMUYECKUE
CBOMCTBA. AMMUAK, HUTpUIbl. OKCUIBI a30Ta. A30THUCTAas U A30THASI KUCJIOTHI U UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOM KuCHOTHI. [IpuMeHeHHe a3oTa M €ro COeIUMHEHHM.
A30THBIE YI0OpEHUSI.

®dochop. Haxoxnenue B nOpUpoae, CIOCOObI MOJy4YEHUS, (PUUUYECKUE
u xumuueckue cpoiictBa. @ochunsl u pochun. Oxcuasl hocdopa, hochopHas kucioTa
nu eé comu. Memagocghopnas u nupogocghopnas xkucromwi, ghocghopucmas
u gocpopnosamucmas ruciomoel. Ilpumenenue Qocpopa U €ro CoeaTUHEHHUI.
docdopHbIe YI100pEHHUS.
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VYrnepoa, HaxoxJeHue B mpupoze. AoTpornHeie Moaudukanuu. Ousndeckue u
XUMHYECKHE CBOMCTBAa TMPOCTBIX BEIIECTB, OOpa3oBaHHBIX yriaepoaoM. Oxcupg
yraepoaa(ll), okcua yraepona(IV), yrogpHas kuciora U €€ coiau. AKTUBHPOBAHHBIM
yIroJib, aocopoyus. Pynnepenvi, epagen, yerepoonvie HawompyodOku. IlpuMeHeHUE
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIAEPOAOM, H €TO COCTUHEHUH.

Kpemuuii. Haxoxzaenue B mpupoje, CHocoObl MoJdydeHus, (U3HUECKHUe
u xumuueckue cpoiictBa. Oxcupa kpemHusi(IV), kpeMHueBass KHUCIOTa, CHIJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHnil. CTeKI0, €ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxxenne wmetamwioB B llepuonnueckoll cHCTEME XHUMHYECKHUX SJIEMEHTOB.
Oco0OEHHOCTH CTPOCHHMS NEKTPOHHBIX 000JI0YEK aTOMOB METAIUIOB. Pacnpocmpanenue
XUMUYECKUX INIeMEeHMOo8-Memainod 6 3emuou kope. OOmue ¢u3nueckue CBOMCTBa
MetasuioB. [Ipumenenue MetamioB B ObITy U TexHHKE. CIIJIaBbl METAILIOB.

DJIEKTPOXUMHUUECKUN Psii HANpsKEHUM MeTauioB. OO01ue crnocoObl MOTyYEHUS
METAJUIOB: THUAPOMETAJUTYpPrusl, HUPOMETAUIYPIHs, dJIeKTpoMeTtaiuryprus. [lonsarue
0 Koppo3uu MeTaoB. CriocoObl 3alIUTHL OT KOPPO3HUHU.

O6mas xapakrepuctuka MetamioB [A-rpynmsl  Ileproguyeckoil  cuUCTEMBI
XUMUYECKUX 37eMeHTOB. Hartpuii u kanuii: mosiyueHue, (U3MUECKUEe U XUMUYECKUE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUMU.

O6mrass xapaktepuctuka wetaioB [IA-rpynmer  Ilepuogudeckoit  cucTembl
XUMHUYECKUX DJIEMEHTOB. Maruuii v KaibIuil: ojlydeHue, pu3ndeckue u XUMHUYECKUE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M MX coeauHEHHM. JKECTKOCTh BOABI U
CIOCOOBI €€ YCTpaHECHHUS.

AmoOMUHMI: TIONy4YeHUe, (PU3NYeCKHe M XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BELIECTBA U €ro COeMHEHUN. AM(DOTEpHBbIE CBOMCTBA OKCHUA U THAPOKCUAA
AJIOMUHHS, TUAPOKCOKOMILJIEKCHI aTFOMUHUSL.

OO6miast  xapakTepucThka  MeTauioB  nmoOouHbix — moarpynn  (b-rpymm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

DU3MYECKUEe M XMMHUUYECKHE CBOMCTBA XpoMa W €ro coeauHeHuu. OKCUAbl U
ruapokcuasl - xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u IUXpOMAaThI,
VX OKHCJIUTEIbHBIE CBOMCTBA. [loiydeHne u npuMeHeHne XpoMma.

OU3MYECKUEe U XMMUYECKHE CBOMCTBA MapraHiia U €ro coequHeHui. Baxueimme
coequnenus  Mapranma(ll), wmapranna(IV), wmapranma(VI) wu  wmapranma(VII).
[IepMaHranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

@u3nyeckue M XMMHUYECKHE CBOMCTBA jKejle3a M ero coeanHeHuil. OKCHIBI,
ruapokcuasl U conu keneza(ll) u sxeneza(Ill). IlonmyyeHue u mpuMEHEHHUE Keje3a
Y €ro CILIABOB.

Ou3nyecKkne M XUMHYECKHE CBOWMCTBA MeAu W €€ coenuHeHunil. llomydeHue
Y IPUMEHEHUE MEIU U €€ COEUHEHHUI.

[uuk: nonyyeHue, GU3HMUECKUE U XUMUYECKHe CBOMCTBA. AM(pOTEpHbIE CBOMCTBA
OKCHJA Y TUJIPOKCUIA LIMHKA, TUAPOKCOKOMIUIEKChl IMHKA. [[pruMeHeHne HuHKa U €ro
COEIUHEHUM.
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IKCNepPUMEHTATbHbIE METOIbI H3YUeHHsI BEIIECTB M X MPeBpallleHu i

N3yuenne o00pa3oB HEMETAIOB, TOpeHHe cephl, (ocdopa, xeme3a, MarHus
B KHCJIOPOJIE, H3YUCHHUE KOJUICKIINH « MeTaJUTbl M CILIaBbD», B3aUMOJICHCTBUE IIETOYHBIX
U IIEJOYHO3EMENBHBIX  METAUIOB €  BOJOW  (BO3MOXKHO  HCIIOJIb30BaHHE
BUICOMATEPHAJIOB), B3aMMOICHCTBUE [IMHKA U JKeJIe3a C PACTBOPAMH KHUCJIOT U MIEIIOUeH,
Ka4eCTBEHHBIC PEAKIMM HAa HEOPTaHWYCCKHE aHUOHBI, KaTHOH BOJOPOJAa M KaTHOHBI
METAJIJIOB, B3aUMOJICHCTBHE THIPOKCHIOB ATFOMUHUS U IIMHKA C PaCTBOPAMHU KUCIIOT U
IIeJIoueH, pelieHre SKCIepUMEHTABHBIX 3a1ad 1mo TeMaM «l anorenen», «Cepa u eé
COCAMHEHUS», «A30T U (hocdop U UX COeNUHEHHs», «MeTallbl TJIaBHBIX MMOATPYIII,
«MeTautbl HOOOYHBIX ITOATPYIIID.

XUMUA U )KU3HDb

Ponp xuMum B oOecrie4eHMHM YCTOMYMBOIO pa3BUTHsS 4enoBedecTBa. [loHsTHe
O HAy4YHBIX METOJIaX IMO3HAHUS W METOJOJIOTMH HAy4yHOro wHccieaoBaHus. HaydHbie
OPUHIUIBL  OpraHU3allud XUMHYECKOTOo Mpou3BOACTBA. [IpombiliuieHHBIE CHOCOOBI
MOJIYYCHHUS] BaXKHEWIIUX BEHIECTB (Ha MpuUMepe MPOU3BOACTBA aMMHaKa, CEPHOMU
KHUCJIOTHI, MeTaHoJa). [IpombllieHHbIe CIOCOOBI TMOJYYEHUS] METAJUIOB W CIUIaBOB.
XUMHUECKOE 3arpsi3HEHHUE OKpYXKaIolled Cpellbl U ero mnocieAcTBus. [lpobaema
nepepabomku omxo0008 u hnobouHblX Hpodykmos. Pollb XumMuM B 00ecnedeHUU
DHEPreTUIECKON 0€30MacHOCTH. [Ipunyunsvl «3e1EHOU XUMUUY.

Xumusi 1 310poBbe uenoBeka. JIekapcTBeHHbIe cpeacTBa. [IpaBuiia ncnoib30BaHUs
JIEKapCTBEHHBIX IpenapaToB. Poiib XUMUU B Pa3BUTUN MEIULIVHBI.

XvMHSI TIMIU: OCHOBHBIE KOMIIOHEHTBHI, TMHINEBbIe J00aBku. Poib xumuun
B 00€CIIeUEeHUH MUIIIEBON O€30MaCHOCTH.

Kocmernueckne wu mapdromepHbie cpenctBa. beitoBas xumusa. [lpaBuna
0€30MacHOr0 UCMOJIb30BAHUS MPenapaToB ObITOBOM XUMUU B TOBCETHEBHOM JKU3HU.

XUMHUSI B CTPOUTENIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTEepUalIbl (LIEMEHT, OETOH).

XuMHUsl B CEIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEPAIbHbBIE YTI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepuajbl, KpPacKu, CTEKJIO, KepamHKa.
Mamepuanwi 0ns 21ekmponuxu. Hanomexuonozuu.

PacuéTHble 3a1a4n

Pacuétel: Maccel BemiecTBa MM 00BEMaA Ta30B 10 HW3BECTHOMY KOJHWYECTBY
BEILIECTBA, MAcCe MU O0OBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMHU BEIIECTB, MACChl
(00BEMa, KOIMYECTBA BEIECTBA) MPOJAYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB MUMEET
npuMmecu, Macchl  (00bEMa, KOJNWMYECTBA  BEIIECTBA) TNPOJAYKTAa  PEaKIIHH,
€CIIM OJHO W3 BEIIECTB JAaHO B BHUJE PACTBOpa C ONPEACIEHHOW MACCOBOM MOJIEU
PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJIM W MOJISIPHOM KOHIIEHTPAIlUM BEIIECTBA
B pAacTBOpPE, JOJIM BbIXO/a MPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MesknpeaMeTHbIe CBSI3H
Peanuzanus MeXnpeaMEeTHbIX CBA3€H MPU M3YYEHUHW OOIeld U HEOpPraHHMYeCKOu
xumuu B 11 kjacce oCylIeCTBISIETCA Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
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HAyYHBIX TMOHATHH, TaK W TIOHSITHH, MPUHATHIX B OTJEIBHBIX MPEAMETaX €CTECTBCHHO-
HAyYHOTO ITUKIIA.

OO0mue ecTecTBeHHO-HAy4YHbIE TOHSATHSA: SBJICHHE, HAy4YHbIH (AKT, TUIMOTE3a,
Teopwsi, 3aKOH, aHaW3, CHUHTE3, KIacCHU(pUKAIMs, TEePUOIUIHOCTh, HAOIIOICHNE,
WU3MEpPEHHE, SIKCIIEPUMEHT, MOJIC]Ib, MOJICIMPOBAHUE.

duznka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOTBI, PAMOAKTHBHOCTH, MOJIEKYJA, SHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BECIIECTBA, HACAIBHBIA ra3, (U3UYECKUE BEIMYHHBI,
CMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHSI, Macca.

buonorus: xnetka, opraHm3M, 3KocucTema, Owocdepa, MeTaboIM3M, MaKpoO-
U MUKDPODJIEMEHTHI, OCJIKH, >KUPBI, YTJIEBOJbI, HYKJIECHHOBBIC KHCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadms: mMuHEpanbl, TOpPHBIC IOPOJIBI, IIOJE3HBIC HCKOIAaeMble, TOTUIMBO,
PECYPCHI.

TexHoNOTHSA: XUMHUYECKass TPOMBINIICHHOCTh, METALTyprUs, CTPOUTEILHBIC
MaTepualibl, CEJIbCKOXO3SUCTBEHHOE MPOU3BOJACTBO, MHINECBAs IPOMBIILICHHOCTD,
dapmareBTHYECKass MPOMBIIIUICHHOCTh, MPOW3BOJACTBO KOCMETHYECKHX IpPErapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAJOB, SJIEKTPOHHAS IPOMBIIIJIEHHOCTb,
HAHOTCXHOJIOTHH.
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IInanupyemble pe3yabTaThl

JINYHOCTHBIE pe3yJabTaTbl

B cooTrBeTrcTBUM € CHUCTEMHO-AEATEIILHOCTHBIM TOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOSHUS MpEIMeTa « XUMUs» Ha YPOBHE CPETHETO OOIIEro
o0pa30BaHUs BBIIEIEHBI CIEIYIOUIUME COCTABJISIONIME: OCO3HAHHWE OO0YYaIOIIUMHUCS
POCCHMCKOM  TPAXKIAHCKOM  MACHTHUYHOCTH; TOTOBHOCTH K  CaMOPa3BUTHIO,
CaMOCTOSATEILHOCTH W CaMOOIPECIICHUIO; HAJIWYUE MOTHUBAIlMM K OOYYCHHIO;
TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS MPUHITHIMU B OOILIECTBE
MpaBUJIaMH W HOPMAaMHU IIOBEACHUS; HAJW4YME MPABOCO3HAHUS, HSKOJIOTHYECKOU
KYJbTYpPBI; CHOCOOHOCTb CTAaBUTh LIEJIU U CTPOUTD KU3HEHHbIC TUTAHBI.

JInyHOCTHBIE  pe3yJIbTaThl  OCBOCHUSA  mOpeaMera  «XHUMUsD»  OTPAXKArT
c(hOpMUPOBAHHOCTh  ONbITA [O3HABATEIIBHOM W  MPAKTHUUYECKON  JIESITEIHbHOCTH
OOy4JaronIuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON JESTEIHHOCTH.

JInyHOCTHBIE ~ pE3yJIbTaThl  OCBOCHHUS  HOpeAMeTra  «XHUMHUSD»  OTPaKaroT
cOPMHUPOBAHHOCTh  OMNbITA TO3HABATEILHOM M  NPAKTUYECKON  JI€ATEIbHOCTH
oOy4Jaronuxcs B MPOLECCE pealin3alii 00pa30BaTeIbHOMN AESITEIbHOCTH, B TOM YUCJIE B
YacCTu:

1) rpaskIaHCKOr0 BOCIIMTAHMS:

OCO3HAHMS OOYYAIOUIUMKCS CBOMX KOHCTUTYLMOHHBIX MpaB W 00A3aHHOCTEH,
YBKEHUS K 3aKOHY M IIPABOIIOPSIIKY;

NPECTABIACHUS O COIMAIIbHBIX HOPMax U MPaBHJIaX MEKIMYHOCTHBIX OTHOIIICHUI
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW EATCILHOCTH IMPH CO3/aHUHM y4eOHBIX
IPOCKTOB, PEIICHUH y4eOHBIX M IMO3HABATEIBHBIX 3a7ay, BBHIMOJIHEHUH XMMHYCCKUX
9KCIIEPUMEHTOB;

CMOCOOHOCTH TOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JJOTHKY U apTyMCHTHI
JPYTUX MPH aHAJIM3€ PA3IUYHbIX BUIOB YUeOHOU JAESITEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

LICHHOCTHOI'O  OTHOLIEHMS K HCTOPHYECKOMY M  HAy4YHOMY  HacCJIEOUIO
OTE€YECTBEHHON XUMUH;

yBaXEHUSI K TMPOLECCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHYECKOTO
IIPUJIOKEHUS XUMUH, OCO3HAHMS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJIbTaT JINTEIIbHBIX
HAOJIOICHUM, KpPOMOTJIMBBIX OSKCHEPUMEHTAIBHBIX [MOUCKOB, TOCTOSHHOTO TpyAa
YYCHBIX U IPAKTUKOB;

UHTEpECa U II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUHM U TOCIEAYIOLIEM AaHaAIU3e
uH(pOpMAIUK O NEPEAOBBIX JTOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:
HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO NTOBEICHHS;
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CIIOCOOHOCTH OCHNBATbL CUTyallMH, CBA3AHHBIC C XHWMHWYCCKHMM ABJICHUAMU,
W IIPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI
N ICHHOCTH,

T'OTOBHOCTH OIICHUBATD CBOE IMOBCACHUC U IIOCTYIIKH CBOUX TOBapI/IHleﬁ C HOSHHI/Iﬁ
HPaBCTBCHHBIX W IIPABOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCJ'IGI[CTBI/Iﬁ ITOCTYIIKOB;

4) dbopMupoOBaHHA KYJIbTYPbI 310POBbA:

MOHMMAaHUS [IEHHOCTEH 3J0POBOro U 0€30macHOro oopasa >Ku3HHU, He0OOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXHYCCKOMY
3JI0POBBIO;

coONroficHUs TpaBWi Oe30macHOro oOpallleHuss C BelecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJO0BOM ACATEILHOCTH;

MOHUMAaHHMS LIEHHOCTH TMPaBUJ WHJIUBUAYAJIBHOTO U KOJUIEKTUBHOTO OE€30I1aCHOTO
MOBEJICHHS B CUTYAIIUSIX, YTPOXKAIOIINX 3JI0POBBIO U JKU3HH JIFOCH;

OCO3HAaHMsI TIOCJICJICTBUH W HENPHUATHS BPEAHBIX MNPUBBIUCK (YMOTpeOIeHUs
QJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHUKATHBHON KOMITETCHTHOCTH B Y4E€OHO-HCCIIET0BATEILCKOU eI TEIIEHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPYECKON U JPYTUX BUJAX ACATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE yYacTHE B PEIICHUM MPAKTUYCCKHUX 3334 COIHAILHOM
HaIpPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTHICCKOMY N3YUEHUI0 MPOGECCHid Pa3IMIHOTO PO/, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUNA TT0 XUMUH;

YBaXEHUS K TPYAY, JIFOISIM TpyAa U pe3yiabTaTaM TPYIAOBOU JEATCILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAJTbHON TPAeKTOPUU 0O0pa30BaHMUS,
Oynymieit mpodeccur W peau3alldd COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C Y4YETOM
JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XWMHH, HHTEPECOB M TOTpeOHOCTEU
o0I111eCcTBA;

6) 7K0JIOrHYECKOr0 BOCIIMTAHHUS:

AKOJIOTMYECKU IIeJIECOO00Pa3HOr0 OTHOILIGHMS] K TPUPOJEe KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAHHS TJIO0AJTBHOTO XapakTepa OJKOJOTHMUYECKUX MpOoOJIeM, BIUSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbHON CPE/IbI;

OCO3HaHMSI HEOOXOAMMOCTH HCIIOJIB30BAHUS JOCTHKEHUM XUMHM JJIS PEIICHUS
BOINPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BAHNS;

AKTUBHOTO HENPUATHS JNEUCTBUN, NPUHOCIIIMX BpEI OKPYNKAOUIEH MPUPOTHOU
cpelne, yMEHHUs TMPOTHO3UPOBATH HEOIATONMPUITHBIC HSKOJOTUYECKHE TOCIECTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUM U MIPEAOTBpAIATh UX;

HAJIMYMS PA3BUTOTO HKOJIOTMYECKOTO MBIIIJICHHS, 3KOJOTHYECKOW KYJIBTYpPBI,
ONBITA JEATEJBHOCTH 3KOJOTHYECKOW HAIPABIECHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B TIO3HABATEIHLHON, KOMMYHUKATUBHOW M COIMAIILHON MPAaKTUKE, CIOCOOHOCTU H
YMEHUS aKTHBHO MPOTHUBOCTOATH UJICOJIOTHH XeMOGhoOHH;

17



7) HeHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU U
OOIIIECTBEHHOM MPAKTUKH;

MOHUMAaHUA CreUUKA XUMHUU KaK HayKd, OCO3HAHUS €€ poiu B (YOPMHUPOBAHHUH
palMOHAJIBPHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO IPEACTaBICHUS
00 OKpyXarolieM MUpPE Kak O €IUHCTBE MPHUPOJIbI U YEJIOBEKa, B TTO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEN U pEeLIEHUH MPOOJIEM COXPAaHEHUS IPUPOIHOIO PABHOBECHUS;

yOex1EHHOCTH B 0COO0M 3HAUMMOCTH XMMHH JJI1 COBPEMEHHOM LIMBUIN3ALIUU: B €€
TYMAHUCTUYECKOW HANpPaBICHHOCTH M BAXHOW pOJM B CO3JaHUA HOBOM 0azbl
MaTepUalbHOW KYJbTYpbl, B PEUIEHUU TJIOOAIBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
4eJI0BEUYECTBA — ChIPHEBOM, YHEPIETUUECKOM, MUIIEBOM U HKOJIOTUYECKOM O0€30IacHOCTH,
B Pa3BUTUU MEIULIMHBI, 00ECIEYCHUH YCIIOBUH YCIEHIHOTO TPyAa U SKOJIOTHYECKU
KOM(pOPTHOM KM3HU KaXKIAOTO WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOI IPaMOTHOCTU: MOHMMAHHUS CYIIHOCTH METOOB MO3HAHUS,
UCIIOJIB3YEMbIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIIOIb30BATh IOIYYacMbIe
3HaHUS JJI1 aHalIu3a U OOBACHEHUS SIBJICHUM OKPYKAIOLIEro MHUpPa U MPOUCXOASIINX
B HEM WM3MEHEHUH, YMEHHS JejlaTh 0OOCHOBAHHBIE 3aKIIIOUEHHS HAa OCHOBE HAay4HbBIX
(aKkTOB M UMEIOIINXCS TAHHBIX C LIEJIBIO MOJMYyYEHUs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XMMHUUECKUE 3HAHUS JJIS PELICHMUS
po0JIeM B peAIbHBIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON A TENTbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HENPEPBIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO,
K aKTHBHOMY IOJIYYEHHUIO HOBBIX 3HAHUM MO XUMHUHU B COOTBETCTBUHU C >KU3HEHHBIMH
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJa B pas3iMyHbBIX cdepax mnpodeccruoHaIbHOM
NESATEIIBHOCTH.

MeTanpeaMeTHbIe pe3yJbTAThI

MeramnpeaMeTHbIe PE3yJbTaThl OCBOCHMSI TMPOTPAMMBI 1O XUMHUU Ha YPOBHE
cpeaHero oo11ero 00pa3oBaHus BKJIFOYAIOT:

3HAYUMBIE TUIS (dbopmHpoBaHUS MHPOBO33PEHNUSA oOy4Jaronmxcs
MEXIUCIUIUTMHAPHBIE (MEXIpPEeIMETHBIE) OOIIeHaAYyYHbIE TOHSATHS, OTPaKAIOIINe
[[EJIOCTHOCTh HAyYHOUN KapTUHBI MUpa U CHEIU(PUKY METOIOB TTO3HAHUS, UCTIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKax (Marepusi, BEUIECTBO, dHEPIUs, sIBJICHHUE, MPOIECC, CUCTEMA,
Hay4YHBIH (DaKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIEIOBaHHE,
HaOJII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yYHUBEpCaNbHBIC Y4YcOHBIC JelcTBHS (MMO3HABATENbHBIE, KOMMYHUKATHBHBIC,
pEryIsaTUBHBIE), obOecnieunBatomye (GpopmupoBanue (yHKIIMOHAIBHOW TPAMOTHOCTH U
COLIMaJIbHON KOMIETEHIINH 00yYaroIuXxcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIOJIb30BaTh OCBOEHHBIE MEXKIUCIHUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCaJbHbIE yueOHbIE JAEHCTBUS B MO3HABATEILHON
Y COLIMAJIbHOM MPAKTHKE.
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MeranpeaMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU Y4E€OHBIMU
MO03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JICUCTBUSIMU.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUA
Ba3oBnle Jornueckue 1eMCTBUA:

CaMOCTOSTEIFHO (DOPMYIHUPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAETATh LEIU JCATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUSI,
COOTHOCHUTb PE3YJIbTAThI JICITEILHOCTH C TOCTABICHHBIMHU LIEISIMU;

HCII0JIb30BaTh NMPU OCBOCHUM 3HAHUU MPUEMBI JIOTUUYECKOTO MBIIIJICHUS: BBIICIATh
XapaKTepHbIE MPU3HAKA MOHSATUM W YCTAHABIMBATh MX B3aWMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIINE MTOHATHUS ISl OOBSICHEHUS OTACIbHBIX (PAKTOB U SBICHUM;

BBHIOMpATh OCHOBAHUS W KPUTEPUM IS KIACCU(PHUKAIIMU BEIIECTB U XUMHYECKUX
peaKkuui;

YCTaHABJIMBATh NPUUYUHHO-CIICACTBEHHBIE CBS3U MEXKIY U3YYA€MbIMU SIBICHUSIMU;

CTPOHTH JIOTHUECKHUE PACCYKJICHUs (MHAYKTUBHBIC, ICTYKTUBHBIC, TI0 AaHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH UM IIPOTUBOPEYMS B PACCMATPUBAEMBIX  SIBJIICHUSIX,
dbopMyIIHpOBaTh BEIBOJBI U 3aKJIFOUEHUS,

MPUMEHATh B IMPOLECCE IIO3HAHUS WCMOJIb3YEMbIE B XHMHUHA CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BLIBATH MOJICIIbHBIC MPECTABICHUS — XUMUYECKHUM 3HAK
(cuMBOJI) SJEeMEHTa, XuMuueckas ¢Gopmylia, ypaBHEHHE XUMHUUYECKOM peakiuu —
P PELICHUH YY€OHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a]1a4, IPUMEHSATh Ha3BaHHbIC
MOJICIIBHBIE MPEACTABICHUSA [UJI1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMBbIX
BEIIECTB U XUMUYECKUX PEAKLIHH.

Bba3oBble uccieaoBaTe/ibCKue AeiicTBUS:

BJIAICTh OCHOBAMHU METOJI0B HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEaAKIIHii;

dopMynupOBaTh LETM W 33JaYd WCCICIOBAHMS, HCIIOJIB30BATh IMOCTABJICHHBIC
U CaMOCTOSITEIIBHO c(hOpMYyTHPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JIsi (POPMUPOBAHUSI THUMOTE3BI MO MPOBEPKE MPABMIHBHOCTU BBICKA3bIBAEMBIX
CYKJICHUM;

BJIa/ICTh HABBIKAMU CAMOCTOSTEILHOTO IJTAHUPOBAHUS U MMPOBEACHUS YUCHUUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOJOM MpoIllecca,
CaMOCTOATENILHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBaTH OO0OOIIEHUS U
BBIBOJIBI OTHOCHUTEIHFHO JIOCTOBEPHOCTH pE3YyJIbTAaTOB HKCCIEIOBAHUSA, COCTAaBISTh
000CHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

MpUOOPETATh OMBIT YUEHUYECKON UCCIIEI0BATEILCKON U MTPOCKTHOM JIeATeIbHOCTH,
MPOSIBJISITH CIOCOOHOCTHh ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, MPUMEHEHHUIO PA3IMYHBIX METO/IOB ITO3HAHMUS.

Padora ¢ undopmanueii:
OPUEHTUPOBATLCA B PA3IUYHBIX MCTOYHHUKAX WHOOpManMM (Hay4HO-MOIMYyJspHas
JUTEpATypa XUMUYECKOTO COJEPKaHMsI, CIIPaBOYHbIE MOcoousi, pecypchl HTepHETA),
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aHATM3UPOBATh MHPOPMALIUIO PA3IUYHBIX BUIOB U (GOPM MPEICTABICHUS, KPUTUIECKU
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(GopMyIHpOBAaTh 3aMPOCHl U MPUMEHATH PA3JIMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(pOpManru, HeOOXOMMOH [Tl BHITIOJIHEHUS Y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HUCMOJb30BaHUS  HMH(OPMAIOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMYy MpencTaBieHus WHOpMaun
(cxembl, TpaduKu, AUarpamMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KayecTBE CPENCTBA MpU padoTe ¢ XMMUYECKON
uHpOpMannelt: IPUMEHITh MEXIpeAMETHbIE (PU3NIECKHE U MAaTeMaTHIeCKUEe) 3HAKU U
CHUMBOJIBI, (hOpMYJIbI, a00peBUATYpPbI, HOMEHKIATYPY;

MCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIEe JeiiCTBHS:

3aJlaBaTh BOIIPOCHI II0 CYIIECTBY OOCyKJaeMOld TEMbI B XOJAC Juajora
W/WIM  JUCKYCCUH, BBICKa3bIBaTh HACH, (OPMYIUPOBATh CBOM  IIPEIJIOKCHHS
OTHOCHTEJILHO BBITIOJTHEHUS MPEIOKCHHOM 3a/1a4u;

BBICTYIIaTh C TIPE3CHTAIMCH pe3yJIbTaTOB IO3HABATCIIBHON  JCSITEIBLHOCTH,
MOJIyYEHHBIX CaMOCTOSITCIIBHO WIIM COBMECTHO CO CBEPCTHHKAMH IPH BBITIOJHCHHUH
XUMHYECKOTO OSKCIICPHUMEHTa, MPAKTHYCCKOH padOThl IO HCCICAOBAHHMIO CBOWMCTB
U3ydaeMbIX BEIICCTB, PEATU3allMU ydeOHOro MpoekTa, W (OPMYJIHPOBATH BBIBOJIBI
10 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAHHUIA ITyTEM COTJIAaCOBAHMS ITO3UIUH B XOJIE
o0CcyXxeHrs 1 0OMEHa MHEHHUSIMHU.

PeryasiTuBHbIe YHHBEpPCAJIbHBbIC Y4eOHbIE NeHCTBUA

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh W OCYIIECTBIISAITh CBOI  [MO3HABATEIbHYIO
JeSITENIbHOCTh, Ompenesss e€ [end W 3aJadd, KOHTPOJIUPOBAaTh M TIO Mepe
HEO0OXOMMOCTH KOPPEKTUPOBATH MPEIAra€Mblil aITOPUTM JAEHCTBUN TPH BBIOJTHEHUH
y4eOHBIX W HCCIEAOBATENIbCKUX 3ajlad, BbIOMpaTh Hamboiee >()PeKTUBHBIA CHOCOO
UX pemieHus ¢ yd4ETOM TOJNyYeHHUs HOBBIX 3HAHMM O BEIIECTBAX U XHUMHUYECKHX
peaKIusIX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JACSITEIBHOCTH Ha OCHOBE  CaMOaHaju3a
U CaMOOIICHKH.

[IpenmeTHbIC pe3yIbTaTh OCBOCHUS IPOrPaMMBI o XUMHAN
Ha yriayOJ€HHOM YpOBHE Ha YPOBHE CpeaHEro oOmero oOpa3oBaHHs BKIHOYAIOT
cnenuduueckne s ydeOHOro mpeaMera «XWMHs» HAy4YHbIE 3HAHWUS, YMEHUS U
CHOCOObI ACMCTBHI MO OCBOCHUIO, MHTEPIPETALMU U MPEOOpa30BaHUIO 3HAHUM, BUIbI
JESTEIbHOCTH 10 MOJyYEHHUI0 HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUM B Pa3IUYHBIX
yU4EOHBIX CHUTyallusX, a TakKe B pEaTbHBIX KXU3HEHHBIX CHUTYaIUsAX, CBSI3aHHBIX
c xumuen. B mporpamme mo XuMuM npeaMETHbIE Pe3yIbTaThl MPEICTaBICHBI 110 rojlaM
U3yUYCHHUSI.
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IIpeaMeTHbIE pe3yabTaThl

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUsI Kypca «OpraHvueckas XUMHUsD OTPaKarorT:

c(hOpPMHUPOBAHHOCTH MPEJICTABIICHUN: O MECT€ M 3HAYEHUU OPTaHWYECKON XUMUU
B CHCTEME ECTECTBEHHBIX HAayK M €€ pOoJIM B OOECIEUECHHHM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH NPOOJIEM HKOJIOTHYECKON, IHEPreTHYeCKOM W MHUILEBON
0e30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
UCTOYHUKOB DJHEPTrUU, B OOCECMEYCHUH PAIMOHAIBHOTO MPHUPOIAOIOIH30BAHNUSA,
B (hOpPMHUPOBAHUM MUPOBO33PEHUS U OOIIEH KyJIbTYPhI YEIOBEKA, a TAKXKE IKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPask BKJIIFOYAET: OCHOBOIOJIATAOIIINE
TIOHSATHUS — XUMAYCCKHI JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAsE 000JI0UKa aToma, S-, p-, d-
aTOMHBIE OpOUTaIU, OCHOBHOE M BO30YXKIAEHHOE COCTOSIHUSI aTOMa, THOpUIU3aAIUS
aTOMHBIX OpOHTAalIel, MOH, MOJIEKYJa, BAJICHTHOCTD, AJIEKTPOOTPUIIATEILHOCTh, CTENIEHb
OKHUCJICHUSI, XUMHYECKasl CBSA3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOHBIM
CKeNeT, (PyHKUMOHANbHAs Tpynna, paguKall, CTPYKTypHble (opMysbl (pa3BEpHYTHIE,
COKpAIlI€HHbIE, CKEJETHBIC), HM30MEpUsl CTPYKTypHass M  MPOCTPAHCTBEHHAs
(reomeTpuueckasi, onmuueckdas), W30MEpbl, TOMOJOTMYECKHI psiji, TOMOJOTIH,
YTJIEBOJIOPOIbI, KUCIOPOJ- U a30TCOJAEPKAIIUE OPraHUYECKHE COCOUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEAUHEHUS; TEOPUHU, 3AKOHBI
(mepuonuueckuii 3axkon .M. MenpaeneeBa, Teopusi CTPOCHHUSI OPraHUYECKUX BEIIECTB
A.M. DbyraepoBa, 3aKOH COXpPaHEHHMS MAcChl BEIIECTB, 3aKOH COXPAaHECHUS W
MpEeBpaIlEHUs SHEPTUU TPU XUMUYECKUX PEAKITUSAX ), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3BIK XMMUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKALME B OCHOBE TOHUMAHUS TPUUHMHHOCTH
U CHUCTEMHOCTHM XUMHUYECKUX SIBIICHHI; MPEIACTABICHHUS O MEXaHU3MaX XUMHUYECKHUX
peakiui, TePMOAMHAMHUUYECKUX W KHHETHUUYECKHUX 3aKOHOMEPHOCTSAX HX MPOTEKAHUS,
O B3aMMHOM BIIMSIHUM aTOMOB M TPYyINIl aTOMOB B MOJIEKYyJaX (MHAYKTUBHBIM U
Me3oMepHbI 3ddekTsl, opuentanTtel | u |l poma); ¢akrtomornueckue CBEICHUS
O CBOICTBax, COCTaBe, IMOJIYYEHUHM U OE30MaCHOM HCIOJb30BAHUN BaKHEUILINX
OpPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKON IEATEIHLHOCTH YeJIOBEeKa, OOIINX
HAay4YHBIX TMPUHIMIAX XUMHUYECKOTO TMPOU3BOACTBA (HA TMpUMEpPE MPOU3BOJICTBA
MeTaHoJIa, IepepadoTKu HedTH);

c(OPMHUPOBAHHOCTh YMEHHI: BBIABJISATh XapaKTEepPHbIC TMPU3HAKK TOHATUMH,
yCTaHaBJIMBAaThb MX B3aWMMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOLIWE  TOHSTHUS
MIPU OMUCAHUU COCTaBa, CTPOCHHS U CBOMCTB OPraHUYECKUX COETUHEHHUII;

c(hOpMHUPOBAHHOCTH YMEHUIA:

HCIONB30BaTh XUMHUYECKYI0 CHMBOJIMKY [JI1 COCTaBJICHUSI MOJEKYJISPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEJIETHBIX) (GOPMYJ OpPraHUYECKHUX
BEIIECTB;

COCTaBJIATh YpPAaBHEHUS XHMHUYECKHX pEaKIUAd M PaCKpbIBaTh HUX CYIIHOCTb:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI MMOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO

21



OaslaHca 3THX peaKkIHil, peakuii HIOHHOTO OOMEHa MyTEM COCTaBIEHUS MX MOJHBIX U
COKpAILIEHHBIX HOHHBIX YPaBHEHUN;

U3rOTaBIIMBaTh MOJEIM MOJIEKYJ OpPraHWYECKUX BEIIECTB I WIUIIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHUMN: yCTaHAaBIUBATh MPHUHAJICKHOCTh H3YyYECHHBIX
OpraHMYECKUX BEIIECTB IO WX COCTABY M CTPOECHUIO K OINpPEAEIEHHOMY KiacCy/TpyIe
COCJIMHEHUN, dagamb UM Ha3zBaHUs Mo cucteMarnyeckod Homenkiarype (IUPAC) u
npueoOums TPUBHAJIBHBIE HA3BAHMS JUIsI OTACJBHBIX IMPEACTABUTENICH OPraHUYECKUX
BEIIECTB  (OTWJIEH, AalleTWIEeH, TOJYyOJ, TJUIEPUH, OSTUJIEHTJIMKONb, (eHodn,
dbopManbaerua, ameraibAeTHA, AaleToH, MypaBbHHAs KHUCIOTa, YKCYCHas KHCIIOTa,
CTEapUHOBAsl, OJIEMHOBAs, NAJIbMUTHHOBAS KHUCJIOTHI, TJIMLMH, aJaHWH, MAajlabTO3a,
bpyKTO3a, aHWIUH, JUBUHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI ONPENEIATh BUJl XUMUUYECKOU CBSA3M B OPTaHUYECKUX
COEJIMHEHUAX (KOBaJEHTHAs! U MIOHHAS CBSI3b, G- U M-CBS3b, BOJOPOAHAS CBS3b);

c()OPMUPOBAHHOCTh YMEHHUS NPUMEHATH TMOJIOKEHUS TEOPUU  CTPOCHHUS
oprannueckux BemecTB A.M. bytiepoBa 1 OOBSICHEHUS 3aBUCUMOCTU CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3HUECKHE U
XUMHYECKUE CBOWCTBA TUIIMYHBIX IMPEICTABUTENIEN PA3JIMUYHBIX KJIACCOB OPraHUYECKHUX
BEILIECTB: AJIKAHOB, LHMKJIOAIKAHOB, AJIKECHOB, AJIKAAUEHOB, AJIKWHOB, apOMAaTHYECKUX
yIJI€BOJIOPOAOB, CHHUPTOB, aJbJAETHAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M
CIIOXHBIX 3(UPOB, >KUPOB, HUTPOCOCAUHEHUH W aAMUHOB, AMUHOKHCIOT, OEJKOB,
yIraeBoAoB (MOHO-, IH- W MOJHMCAXAPHUAOB), WILIIOCTPUPOBATH T'€HETHYECKYIO CBSI3b
MEXJY  HUMH  YPAaBHEHUSMHU  COOTBETCTBYIOUIMX  XHMHUYECKUX  PEaKUUu
C MCIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(hOpPMHUPOBAHHOCTh YMEHUSI MOJATBEPKJIAaTh HA KOHKPETHBIX MPUMEpPaX XapakTep
3aBHCHUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAMHEHHUH OT KPAaTHOCTH U
TUIa KOBAJEHTHOU CBA3M (G- U T-CBS3M), B3AMMHOI'O BJIMSHHS aTOMOB U TPYMI aTOMOB
B MOJIEKYyJax;

c(hOpPMHUPOBAHHOCTh YMEHHsI XapaKTEepPU30BaTh HUCTOUYHUKH YIJIEBOJIOPOTIHOTO
ChIpbs (He(Th, IPUPOIHBIN Ta3, Yrojb), CIOCOOBI €ro nepepaboTKh U MPAKTHUECKOE
pUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OpMHUPOBAHHOCTH BJIJCHHS CUCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHbBIX METOAAX
MO3HAHUS — HAOJIIOJICHUH, U3MEPEHUH, MOJEIUPOBAHUU, SKCIIEPUMEHTE (pEaibHOM U
MBICJIEHHOM) U YMEHUS MPUMEHSTh 3TU 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHATH OCHOBHBIE OINEpPALUU MBICIUTEIBHOM
NESTENIbHOCTH — AaHaJlu3 W CHUHTE3, CpaBHEHHE, 000O0IleHHe, CUCTeMAaTHU3allHIo,
BBISIBJICHUE MPUYUMHHO-CIICICTBEHHBIX CBSI3€M — IS U3YYEHHUS CBOWCTB BEIIECTB U
XAMUYECKUX PEAKIINM;

c(hOPMHUPOBAHHOCTh YMEHMI: BBISBIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU
C TMIOHSATUSMHU U TIPEJICTABIICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MIPEIMETOB ISl 0oJiee
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OCO3HAHHOI'O0 TMOHHMMAaHUs CYUIHOCTHM MAaTE€pUaJIbHOrO €IMHCTBA MHPA, HUCIOJIb30BaTh
CUCTEMHBIE 3HaHUSI MO OPTraHWYECKONW XUMHH JUIsl OOBSICHEHUS M MPOTHO3HPOBAHUSA
SABJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHl MO XUMHUYECKUM (popMyliaMm U
YPaBHEHUSIM XMUMHYECKUX PEAKIMI C MCHOJIb30BaHUMEM (PM3HMYECKUX BEJIMYMH (Macca,
00BEM Ta30B, KOJIMYECTBO BEILIECTBA), XapaKTEPHU3YIOMINX BEUIECTBA C KOJTMUECTBEHHOU
CTOPOHBI: PacU€Thl MO HAXOXKICHUIO XUMHUYECKOU (hOpMYIIbl BEIIECTBA 1O M3BECTHHIM
MacCOBbIM JIOJSIM XUMHUYECKHMX DJIEMEHTOB, MPOAYKTaM CrOpaHus, IJIOTHOCTH
ra3oo0pa3HbIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAIM3UPOBATh M OIEHUBATH
C TO3UIUH SKOJOTHUECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM U MPOU3BOACTBEHHOMN
NESATEILHOCTH 4YEJOBEKa, CBSA3aHHOM ¢ TmepepaOOTKOM BEHIECTB, MCIOJIb30BaTh
MOJIYYCHHbIC 3HAHUA [JI1 MPUHATHS TPAMOTHBIX pEHICHUN MpoOJieM B CHUTYyalusX,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIBHO IUJIAHUPOBATh U IPOBOJUTH
XUMHUYECKUN IKCMEPUMEHT (MOyYEeHUE U M3YYEHHE CBOMCTB OPraHMYECKUX BEILECTB,
KAauECTBEHHbBIC PEAKLUN YTJIEBOAOPOJOB PA3IMYHBIX KJIACCOB U KHUCIOPOACOAEPKAIINX
OpraHUYECKUX BELIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJad [0 PACHO3HABAHHUIO
OpPraHWYeCKUX BEHIECTB) C COOJIIOJICHUEM TIpaBWJI  0OE€30MacHOro  oOpalieHus
C BEILIECTBAMU U JJAOOPATOPHBIM 000pYyI0BaHUEM, (POPMYIUPOBATH LENb UCCIIEI0BAHUS,
NPEACTAaBIATh B Pa3IMYHON (opme pe3ynbTarbl SKCHEPUMEHTA, aHAIU3UPOBaTh M
OLICHMBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUM:

coONI0/IaTh MpaBHJia 3KOJIOTMYECKH LEJIeCOO0pa3HOro TMOBeAEHUS B OBITY
U TPYIOBOHN JEATENIBHOCTH B MLEJSIX COXPAHEHUS CBOETO 3[0POBbs, OKpYyKarouen
IIPUPOIHOM CpPElIbl U JOCTUKEHUSA €€ YCTOMYMBOTO Pa3BUTHSI;

OCO3HaBaTh ONACHOCTb TOKCHYECKOIO JIEWCTBUS HA JKUBBIE OPraHHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJIM3UPOBATh  LEJIECOOOPA3HOCTh  NMPUMEHEHHUs] OPraHMYEeCKHX  BEILIECTB
B ITPOMBILIUIEHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOILLIEHUS PUCK-TI0Nb3A;

c(OPMHUPOBAHHOCTh  YMEHHUMW:  OCYIIECTBIATH  IIEJICHANPABICHHBI  IOUCK
XUMUYECKON HH(OpMAlMKM B pa3IUYHBbIX HCTOYHHMKAX (HaydyHas U y4eOHO-Hay4dHas
JauTeparypa, cpeAcTBa maccoBoil uMH(opmanuu, MHTEpHET M Apyrue), KpUTUYECKU
AHAIU3UPOBamMb XUMHUYECKYI0 HH(OpMAIHIO, nepepabamviéams €€ U UCHONb308aNb
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.

11 KJIACC
[IpenmeTtHbie pe3ynbTaThl OCBOEHUsI Kypca «OOIas U HeopraHuyecKash XUMUS)
OTPAKAOT:
c(hOPMHUPOBAHHOCTh  MPEJCTABIECHUN: O MaTEePHAIBHOM €IMHCTBE MHpAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIICHUW MPUPOAbI, O MECTE€ M 3HAYCHUU XUMHUHU
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B CHCTEME ECTECTBEHHBIX HayK M €€ poju B 00€CleYeHUU YCTOWYMBOIO Pa3BUTHS,
B pEUICHUU MPOOJIEM 3KOJOTHYECKOM, SHEPreTUYECKOW U MHUILEBOM 0€30MacHOCTH,
B Pa3BUTUM MEIULMHBI, CO3JaHMH HOBBIX MaTEPHATIOB, HOBBIX MCTOYHHUKOB SHEPIUH,
B o0ecrne4eHUH  pPaIMOHAIIHOTO  MPUPOJONOJIB30BaHUs, B  (POPMUPOBAHUU
MHUPOBO33pPEHUS U OOIIECH KyJIbTyphl YEJIOBEKa, a TAKKE IKOJOTUUECKH 0O0CHOBAHHOTO
OTHOILIEHHS K CBOEMY 370POBbIO U IIPUPOJTHOU CPELIE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOPAS BKJIIOYAET: OCHOBOIIOJIATAFOIINE
MOHATHUS — XUMUYECKHUH AJIEMEHT, aTOM, SAPO aToMa, U30TOIBI, JIEKTPOHHAS 000JI0UKa
atroma, S-, p-, d-aToMHbIC OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTroma,
rUOpuI3anus aTOMHBIX opOuTanei, VIOH, MOJIEKYIa, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKass CBs3b (KOBaJCHTHAs,
WOHHAsi, METAJUIMYecKasi, BOJOPOJHAs), KpHUCTAJUIMYECKas pemérka, XUMUYecKas
peakius, pacTBOP, JIEKTPOIUTHI, HEAICKTPOJUTHI, HIEKTPOJIUTHUECKAS TUCCOLUAITMS,
CTEMEHb JIUCCOLIMAIlMK, BOJOPOIHBIN TMOKa3aTeldb, OKUCIUTEIh, BOCCTAHOBUTEIb,
TEIIOBOM 3(PHEKT XUMHUECKOUM peaKIuu, CKOPOCTh XUMUUECKOU peaKIui, XUMHYECKOE
paBHOBECHE; TEOPUM M 3aKOHbI (TEOpUsl DICKTPOJUTUYECKON  JTUCCOLMAIINH,
nepuoandeckuii 3akoH J[.M. MeHnaeneeBa, 3aKOH COXPAaHEHUs MACChl BEIIECTB, 3aKOH
COXpAHEHHMS U MPEBPAIICHUSI SHEPTUH MPU XUMUUECKUX PEAKIUSIX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHUH, MUPOBO33PEHUECKNE 3HAHUS, JIEKAIIUE B OCHOBE NOHMMAHHUSI IPUUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; COBPEMEHHBIEC TMPEJCTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJEKYJISIPHOM H HAJIMOJEKYJISPHOM YpPOBHSX;
NPEACTAaBICHUSI O MEXaHW3Max XUMHYECKHUX peaKklui, TEepMOJUHAMHYECKUX
U KUHETHYECKHX 3aKOHOMEPHOCTSX HX MPOTEKAHUS, O XUMHUYECKOM pPaBHOBECHH,
pacTBOpaxX M JUCMEPCHBIX CHUCTeMaX; (DAKTOJIOTUYECKHE CBEJICHUS O CBOWMCTBAaX, COCTABE,
MOJTy4YeHUH W 0€30MacHOM MCIOJIb30BAHUM BaKHEHIITUX HEOPraHWYECKUX BEIIECTB B
OBITY W TPAKTUYECKOM JEATENbHOCTU 4YeJOBEKa, OOMIMX HAy4YHBIX MPUHIMIAX
XUMHUYECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUM: BBISBJISITh XapaKTEPHbIE TPU3HAKUA TOHATHM,
yCmauaenueams WX  B3aUMOCBS3b, UCHOIb306aMb  COOTBETCTBYIOIIME  MOHATHUSA
MIPU OMUCAHUU HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUI;

chOPMUPOBAHHOCTh ~ YMEHHUS  MWCIOJIb30BaTh  XUMHUYECKYIH)  CHUMBOJIUKY
Ui cocTaBieHHs (GOpMYJ BEHIECTB U YPaBHEHUM XWMHUYECKHX  PEAKIIH,
cucremarnueckyro HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTICIbHBIX
BEIILIECTB,;

c(hOPMHUPOBAHHOCTh YMEHHUS OIPEACNATh BAJICHTHOCTh U CTEIICHb OKHUCIICHUS

XUMUYECKHUX AJIEMEHTOB B COCIMHEHUSX, BUJI XUMUYECKON CBSI3U (KOBaJIEHTHAsI, HOHHAS,

MeTaJlJTn4YecKasi, BOJIOPOIHAS ), TUIT KPUCTALTNYECKON PEIIETKH KOHKPETHOTO BEIIeCTBA;

chOPMHUPOBAHHOCTh ~ YMEHHUSI  OOBSCHATH  3aBUCHMOCTh  CBOWMCTB  BEIIIECTB

OT BHJA XHUMHYECKOW CBSI3M M THMNA KPUCTAUIMYECKOW pPEMIETKH, OOMEHHBIN
U JOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMS KOBAJICHTHOM CBSI3H;
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c(hOpPMHUPOBAHHOCTh YMEHHUMN: KIACCH(PHUIIMPOBATh: HEOPTaHUYECKHUE BEIIECTBA
M0 WX COCTaBY, XMMHUYECKHE PEaKIMU IO Pa3IMYHbIM MpU3HAKAM (YUCIYy M COCTaBY
pearupymromnx BeIIeCTB, TEIIOBOMY J(MQEeKTy peakiuu, H3MEHEHHUIO CTeIleHEeH
OKHCJICHHUSI  DJIEMEHTOB, OOpPaTUMOCTH, Yy4YacTHIO KaTraju3aTopa H Apyrue);
CaMOCTOSITETILHO 8blO0Upams OCHOBAHUS W KPUTEPUU IS KiIacCU(PUKAIIMU M3ydaeMBbIX
BEIIECTB U XUMUYECKUX PEAKIIUN;

chOPMHUPOBAHHOCTh YMEHMS PACKpBIBaTh CMBICI IEPUOJAMYECKOIO 3aKOHa
J.W. MenneneeBa U JEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHWMHWYECKUX DJJIEMEHTOB IEPBOrO—YETBEPTOrO MNepuonoB lleproanueckon
cuctembl JI.MI. MengeneeBa, UCHONB3ys MOHATHUA «IHEPrETUUECKUE YPOBHUY,
«OHEPreTHYECKHe IOAYPOBHM», «S-, P-, d-aToMHBIE OpOHTAIN», «OCHOBHOE U
BO30YXKIEHHOE DSHEPreTUUYECKHUE COCTOSHHS aToMa»; OOBACHATH 3aKOHOMEPHOCTH
W3MEHECHUS CBOWCTB XUMUYECKUX 3JIEMEHTOB M UX COCIUHEHHH T10 TIEpUOJAaM U IpyIiram
[Tepuomnueckont cucrembl .M. MenaeneeBa, BaJE€HTHbIE BO3MOYKHOCTA aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHHUS MX DJIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHHUN. XapaKTEPU30BaTh (OMUCHIBATh) OOIINE XUMHUUYECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, 100MBEepHCOamsb CyIIeCTBOBAHNE TeHETHYECKON
CBSI3M  MEXKIY  HEOPraHMYECKHUMHU  BEIIECTBAMM C  IIOMOIIBIO  YPaBHECHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTH YMEHUS paCKpbIBATh CYIIHOCTb: OKHCJIUTEIILHO-
BOCCTAaHOBHUTEIBHBIX PEaKIUi MOCPEACTBOM COCTABIICHHS JICKTPOHHOTO OanaHca 3THX
peaKkIuii; peakiuii HOHHOTro OOMeHa IMyTEM COCTABJICHUS MX MOJHBIX M COKPAIIEHHBIX
WOHHBIX YpaBHEHWI, peEaKkIui THAPOJIN3a; PEAKIUH  KOMIUIEKCOOOpa30BaHUS
(Ha IpUMEpe THAPOKCOKOMIUICKCOB IIMHKA U aJTIOMUHHUS);

c(hOpMHUPOBAHHOCTHh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUIECKHUX
pEAKIMKA C YUETOM MX SHEPIETUUYECKUX XAPAKTEPUCTHUK, XaPAKTEP U3MEHECHUS CKOPOCTH
XUMHYECKON pPEaKIMM B 3aBUCUMOCTH OT Pa3lWYHBIX (PaKTOPOB, a TakKe XapaKTep
CMEIIICHUS XUMUYECKOTO PaBHOBECHS O] BIMSHUEM BHEIIHUX BO3JCUCTBUM (IIPUHITUII
Jle laTenne);

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPH30BaTh XMUMHUYECKHE PEAKIIMH, JICKAIIHNE
B OCHOBE NPOMBIIIJICHHOTO TMOJYyYeHUsI CEpHOM KHUCJIOTHI, aMMHaKa, OOIIMe HaydHbBIC
MIPUHITUIIBI XUMHYECKHUX MIPOU3BOJCTB; 11e51eco00pa3HOCTh MIPUMEHCHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS
PHUCK-TIONB3A;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHUW O METOJaX HAyYHOIrO TMO3HAHUS
SBJICHUN TpUPOABI — HAOMIOJAEHUE, W3MEPEHHUE, MOJCIIUPOBAHKUE, HKCICPUMEHT
(peayIbHBINM U MBICJICHHBIH ), UCIIOIB3YEMbIX B €CTECTBEHHBIX HAYKaX, YMEHUS IPUMECHSITh
ATU 3HAHUS TIPU HKCIEPUMEHTAJIBLHOM HCCICIOBAHUM BEHIECTB U JIJIsi OOBSICHEHUS
XAMHWYECKUX SIBJICHUW, UMEIONMX MECTO B MPHUPOAE, MPAKTUUECKON IEATEIbHOCTH
YeJI0BEKA U B OBCEAHEBHOM KM3HH;
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c(hOpPMHUPOBAHHOCTh YMEHHS BBISBIATH B3aWMOCBSI3b XMMHUYECKHUX 3HAHUU
C OHATUSAMH U MPEJICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JIJIsl OoJiee
OCO3HAHHOT'0 MOHUMAHUS MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHS TPOBOAUTH PACUETHI: C HMCIOJIB30BAHUEM IOHSATHI
«MaccoBas JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTPALIUSD); MacChl BEIIECTBA
niu o0bEéMa raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO
U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO A @deKTa peakiuu; 3HaYCHUs
BOJIOPOJAHOTO ITOKA3aTeNsl PAcTBOPOB KHUCIOT M IIEJIOYEH C M3BECTHOM CTEINEHBIO
JMCCOIUAINK; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OJTHO
M3 MCXOJHBIX BEHIECTB JAaHO B BHJE PACTBOpPA C OMNPEAECIEHHOW MacCOBOW JIOJEU
pPacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE (MMEeT MPUMECH); JOJIM BBIXOJa
MPOJIYKTa peaklnK; OObEMHBIX OTHOIIICHUH I'a30B;

c(hOpPMHUPOBAHHOCTh YMEHHH: CaMOCTOSITEJIbHO IUJIAHUPOBATb U TMPOBOJUTH
XUMHUYECKUH SKCIEPUMEHT (MPOBEICHUE PeaKIMii MOHHOrO OOMEHa, IMOATBEPIKICHUE
Ka4eCTBEHHOI0 COCTaBA HEOPraHUYECKHUX BEIIECTB, OMPEACICHHE CpPEIbl PACTBOPOB
BCIICCTB C TIOMOINBI0 HMHAMKATOPOB, HM3YyYCHUE BIMSHUS PA3IUYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHUYECKON pEaKIMy, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJlad M0 TeMaM
«Metamibe» u «Hemeramisl») ¢ coOmrogeHMEM TMpaBuil 0e30macHOro oOpalieHus
C BeleCTBaMH U JTJabOpaTOPHBIM 000PYI0BaHKHEM, (DOPMYIMPOBATH 11EJTb UCCIIEIOBaHMUS,
npeocmaensimes B Pa3UUHOU (opMe pe3yJbTaThl JKCICPUMEHTA, AHAIUZUPOBAMb
Y OLICHUBATh UX JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHHMI: COOJIO/aTh MpaBWia MOJb30BAHUSI XUMHUYECKOU
MOCY/I0H U JTaOOpaTOPHBIM 000pYAOBaHHUEM, OOpAIIICHHUS C BEIIECTBAMH B COOTBETCTBUH
C UHCTPYKIIUSIMH TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB, SKOJOTUUYECKU
11e71ecO000pa3HOTO MOBEACHUS B OBITY U TPYAOBOM AEATEIBLHOCTH B IEIAX COXPaHEHUS
CBOETO 3JI0POBbS, OKPYKAKOIIEH MPUPOTHON CPEIbl U JOCTHXKCHHUSA €€ YCTOMYHUBOIO
Pa3BUTHS, OCO3HABAMb OMACHOCTh TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OpPTraHU3MBbI
OIPEJICIEHHBIX HEOPTAaHUYECKUX BELIECCTB, MIOHMMAas cMbIc noka3arens [1K;

c(hOpPMHUPOBAHHOCTh ~ YMEHMM:  OCYIIECTBIATH  IICJICHANPABICHHBIA  TOMCK
XUMHUUYECKON HH(pOpMAIMK B Pa3IMYHBIX MCTOYHUKAX (Hay4yHas W y4eOHO-HaydHas
JuTepaTypa, cpeiacTBa MaccoBod uHpopMammu, MHTEpHET M Apyrue), KPUTHUYCCKH
aHaJM3UPOBaTh XUMHUYECKYIO HH(pOpMaIuio, MnepepadarbiBath €€ W MCIO0JIb30BAThH
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.

26



TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBIE BUJIBI J€ATEIHHOCTH
pa3/iesioB U TeEM [IporpammHOE copepraHue
/11 4acoB o0ydJaronmxcs

y4e0HOTO MpeaMeTa

Pa3n

ea 1. Teopernyeckue ocH

OBbI opra}mqecxoifl XUMHH

1.1

[Ipenmer oprannueckon
XUMHUHU.

Teopus crpoeHus
OpraHUYECKUX
COCJTMHECHUN

A. M. bytnepoBa

8

[IpenmMer u 3HaUE€HHE OPraHUYECKOM
XUMUH, IPEACTABICHUE O MHOTOOOpa3nuu
OpPraHUYECKUX COEAMHEHUN.

DJEKTPOHHOE CTPOSHKE aTOMa YIiIepoa:

OCHOBHOE U BO30Y>KJICHHOE COCTOSIHHUSI.
BaneHTHbIE BO3MOKHOCTH aTOMa
yriiepojia. XuMHYECKas CBSI3b

B OPraHUYECKUX COCAMHEHUAX. TUIIBI
rUOpUIU3AIMK aTOMA yTIepoa.
Mexanu3Mbl 00pa30BaHMs KOBaJICHTHOM
cBs3U (OOMEHHBII U JIOHOPHO-
aKLIENTOPHBIN). TUIBI TEpeKphIBaHUS
aTOMHBIX OpOUTaJEH: G- U T-CBS3H.
OnunHapHasi, JBOWHAs U TPOHHAs CBS3b.
Crioco0bl pa3pbiBa CBsI3el B MOJIEKYJIaX
oprannueckux Bemects. [TonsTue

0 cBOOOJTHOM paauKale, Hykieoduie u
aneKTpoduIe.

Teopus CTpOEHUSI OPraHUYECKUX

PackpbiBaTh CMBICT U3y4aeMbIX
MOHATHUH (BBIJICIATh UX XapaKTEepPHbIC
MPU3HAKU) U IPUMEHSTH 3TH MOHITHUS
IIPY ONHCAHUU COCTaBA U CTPOECHUS
BEIIECTB, JJI1 OObSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
PackpsIBaTh CMBICH MOJIOKEHUN
TEOPUH CTPOEHUSI OPTAHUYECKUX
BemectB A. M. bytnepoBa u
MPUMEHSTh UX I OObSICHEHUS
3aBHCUMOCTHU CBOMCTB BELIECTB

OT COCTaBa U CTPOCHHUS.
Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX ) (DOPMYJT OPraHUYECKHIX
BEIILIECTB.

Ornpenensitb BUAbI XUMHUYECKOM
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coenunennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTUE — CTPYKTYpHAs
TEOpPHUsI OPraHUYECKUX COCTUHEHHM.
3HauYE€HHUE TEOPUU CTPOCHHUS
OPraHNYECKUX COCITMHECHUM.
MonekynsipHbIE U CTPYKTYpHBIE
dbopmybl. CTpyKTypHBIE (OPMYITBI
Pa3IMYHBIX BUJOB: pa3BEPHYTas,
COKpAILlCHHAsI, CKEJIETHASL.

N3omepus. Buasl nzomepun:
CTPYKTYpHasi, IpOCTPAHCTBEHHASI.
DneKTpoHHBIE 3P PEKTHI B MOJIEKYIaxX
OPTaHUYECKUX COCTUHECHUN.
NHayKTUBHBINA 1 ME30MEPHBIN 3D PEKTHI.
[Ipencrasienue o kiaccupukanuu
opranudeckux Beuniects. [IoHsTHe

0 GyHKIIMOHAIBHOM rpymie. ['omosorus.
I'omonornueckue psapl. Homenkiarypa
OPTaHUYECKUX COCTNHEHUN
(cucrteMatrnueckas U TPUBUAIIbHbBIC
Ha3BaHU).

OcobeHHOoCTH U Ki1accupuKaius
OpraHu4ecKux peakuuidi. OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN

B OPraHUYECKON XUMUMU.
JKCIePUMEHTAIbHbIEC METOAbI
HU3y4eHHUs BELIeCTB M UX NPeBpalleHMii:

CBsI3U (OJMHAPHBIC, KPATHBIC)

B OPTaHUYECKHUX COCTUHEHUSX.
XapakTepu3oBaTh PoJib U 3HAYCHUE
OpPraHUYECKON XUMHUU B PEIICHUN
po0JIeM KOJIOTUYECKOM, TUIIIEBOM
0€30MacHOCTH, B Pa3BUTHH
MEUITMHBI, CO3/ITaHUN HOBBIX
MaTepHayioB, B 00ECIICYCHU U
PaIMOHATILHOTO
IPUPOJIOTIOIH30BAHUS;
MOTBEPKAATH €€ CBSA3H C IPYTUMH
HayKamH.

HUcnons30BaTh MoaeIn
OpPTraHUYCCKUX BEIICCTB

JUTSI WJUTFOCTPALIMH UX XUMHUYECKOTO U
IPOCTPAHCTBEHHOTO CTPOCHHSI.
Ha6nronaTe u onuceiBath
JIEMOHCTPAIIOHHBIC OTIBITHI;
IIPOBOJIUTH U OIHCHIBATH
71a060paTOPHBIEC OMBITHI
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e JleMOHCTpauuu:

— O3HaKOMJIEHUE ¢ oOpa3amMu
OpTraHUYECKUX BEIIECTB U MaTEPUATIAMH
Ha UX OCHOBE;

— OIIBITHI 110 MPEBPAIICHUIO
OpraHUYECKUX BEIIECTB IMPU HarPeBaHUU
(ru1aBieHue, oOyTrJIMBaHUE U TOPEHUE).

e JlabopaTOpHBIE OIBITHI:

— MOJIETTUPOBAHKUE MOJIEKYJT
OpraHUYeCKUX BEIIECTB

Hroro no pazgeny

Pa3n

e 2. YI1eBoaopoabl

2.1

[IpenenbHbIe
YTIEBOAOPOABI —
AJIKaHBI, TUKJIOATKAHBI

AusikaHbl. 'oMOJIOru4ecKuii psiji aIKaHOB,
ob1ast hpopmysia, HOMEHKJIATypa U
U30MepHUsl. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
aJIKaHOB, SP3-rMOpHAN3aLUS ATOMHBIX
opOuTanei yrieponaa, G-CBA3b.
Kongopmepol. Duzndeckue cBONMCTBA
AJIKQHOB.

XUMHUYECKHUE CBOMCTBA aJTIKAHOB: PEAKIIUU
3aMelIeHuUsl, U30MepHU3allui,
JNETUAPUPOBAHUS, ITUKIIU3ALIUH,
MUPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupoe. CriocoObl
MOJTYYEHHUS U IPUMEHEHUE aJTKAHOB.

Bragets n3yuyaeMbIMU XUMAYECKUMH
TOHSITUSIMH.

BrIaBisSITE XapakTepHbIe TPU3HAKH
TIOHATHH, YCTaHABIINBATh UX
B3aMMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIHE MTOHATHS

IIPY OTIFCAHUH COCTABA, CTPOCHUS

Y TIPEBPAIICHUNA OPTaHUYECKUX
COCIMHEHUMN.

Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpaIIEHHOM,
CKeJICTHOM) (hOpMYJT YTIIEBOJOPOIOB.
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Huknoankauel. O6mas popmyna,
HOMEHKJIATypa U U30MEPHSI.
Oc00EHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB MaJIbIX (IIMKJIOTPOTIaH,
IIUKJIO0YTaH) U OOBIYHBIX (IIMKJIOTICHTAH,
[UKJIOTEKCaH) [UKJI0aNKaHOB. CIIOCOOBI
MOJIYYCHHS ¥ IPUMEHEHHUE ITUKII0ATKaHOB

2.2

Henpenenbusie
YTIEBOIOPOBL:
AJIKEHBI, AJIKAIUEHBI,
AJIKVHBI

14

AJikeHbI. ['OMOTOrnYecKui psiji aIKEHOB,
obmast opmysia, HOMCHKJIATypa.
DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT aJIKEHOB,
sz-m6pnzu/13au1/m aTOMHBIX opOuTanen
yIliepojia, 6- U m-CBsA3U. CTpYKTypHas U
reoMerpuueckas (yuc-mparnc-) n30MepHsl.
du3nYecKrue CBOMCTBA aJIKCHOB.
XUMHUYECKHAE CBOMCTBA: PEAKIINU
MIPUCOCINHEHHUS, 3AMEIICHUS

B (--TIOJIO’KEHUE IIPU IBOMHOM CBSI3H,
MOJIMMEPU3AIIMU U OKUCJICHHUS.
lIpedocmaenenue o mexanuzme peaxyuu
INeKMPOPUTLHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE
peakiMu Ha JIBOMHYIO CBS3b.

CnocoObI TToTyYeHUs U TPUMEHCHHE
AJIKCHOB.

Ankanuensl. Knaccudukanus
AJIKaINEHOB (COMPSKECHHBIE,

VYcraHaBIMBaTh MPUHAJIEKHOCTh
BEIIECTB K OIPE/IeIECHHOMY KJIaccy
yTIEBOAOPO/IOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMATHYECKO HOMEHKJIIATYPE;
IPUBOIUTH TPUBUAIIbHBIC HA3BAHMUSI
OT/ICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJIOPOAOB.

Onpenenarb BUAbl XUMHUYECKOM
CBSI3U B MOJIEKYJIaX YIJIEBOJAOPOIOB
(KOoBaJIEHTHAsI HEMOJISIpHAs U
NOJIIpHAs, G- U TT-CBSI3b).
[ToaTBEpk1aTh Ha KOHKPETHBIX
IpUMEpPaxX XapaKkTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
YII€BOAOPOIOB OT KPATHOCTH U THIIA
KOBAJICHTHOM CBA3U (G- U T~ CBSI3M),
B3aMMHOTO BJIMSTHUSI aTOMOB M TPYIIIT
aTOMOB B MOJIEKYJIaX; a TaKkXe

OT 0COOCHHOCTEH pean3aiuu
Pa3IMYHBIX MEXaHU3MOB IIPOTEKAHUS
pEaKIUH.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHEHHUE, PU3NYECKUE U
XMMHUYECKHUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI OJTyUEHUS YTIECBOIOPOAOB,
IpUHAIISKANINX K PA3TUYHBIM
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W30JIMPOBAHHBIC, KYMYIUPOSAHHbLE).
Oco06eHHOCTH JIEKTPOHHOT'O CTPOCHUS U
XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
JUEHOB, 1,2- u 1,4-npucoeMHEHHE.
[Tomumepusanys CONPsKEHHBIX JUECHOB.
CnocoObl moJTy4eHHUs U IPUMEHEHNE
aJIKaJ1CHOB.

AuikuHbl. ['OoMOnOTHYECKUI Pl AJTKUHOB,
obmast opmysia, HOMCHKJIATypa U
M30MEPUS. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
AJIKUHOB, SP-THOPUIU3AITNS DICKTPOHHBIX
opOuTasnei aroma yriepojaa. Gusudeckue
CBOMCTBA aJIKUHOB.

XUMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOCIMHEHHUS, TUMEPU3ALINU U
TpUMepU3aru, okuciaeHus. Kucinorueie
CBOMCTBA aJIKUHOB, UMEIOIIINX KOHIIEBYIO
TPOWHYIO CBsA3b. KaueCTBEHHBIC pEaKIIUU
Ha TPOWHYIO CBA3b.

CnocoObI nmosTydeHus: 1 MpUMEHEHUE
AJIKUHOB

2.3

ApomaTudeckue
YTJIEBOIOPOAbI (ApEHbI)

ApomaTHyecKue yrieBoJ0POIbI.
["'omosnoruueckuii psa apeHoB, 001Iast
dopmya, HOMEHKIIATYpa U H30MEPHSI.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJICKYJIbI O€H301a.

KJ1accam.

BbISBISTE TEHETUUECKYIO CBA3D
MEX]y YTJIEBOJAOPOJaMH PA3TUYHbBIX
KJIACCOB U OJATBEPKAATh €€ HATUYUE
YPaBHEHUSMU COOTBETCTBYIOIINX
XUMHUYECKUX PEeaKIuit

C UCTIOJIb30BAaHUEM CTPYKTYPHBIX
dbopMyI1 BEIIECTB.

XapakTepu3oBaTh HICTOUHUKHU
yIIEBOAOPOJAHOIO ChIPbS (HEPTH,
IPUPOJIHBIN Ta3, yroJib), CHOCOOBI X
nepepabOTKU U MPAKTUYECKOE
NPUMEHEHHUE TOJYyYaeMBbIX IPU FTOM
POIYKTOB.

Hcnonb30Bath 00111€HAYyYHbIE
METO/IbI TTO3HAHUS

IPU CAMOCTOSITEIIBHOM
TUTAHWPOBAHWH, IPOBEICHUH U
OTHMCAaHUU XUMUYECKOTO
AKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaToOpuu

IIPU UCTIOJIb30BAHUU XUMUYECKOM
ocyAbl M1 000PYIOBaHUS, a TAKKe
npaBuiaM 0OpallleHHsI C BEIIECTBAMU
B COOTBETCTBUH C HHCTPYKLHUAMU
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Ipasuno apomamuunocmu, npumepwl
APOMAMUYECKUX COeOUHEHU.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUYECKHE CBOMCTBA O€H30I1a U €ro
TOMOJIOTOB: PEAKIIMH 3aMEIICHUS

B OCH30JIbHOM KOJIBIIE U YTJIIEBOJOPOTHOM
paauKaie, peakiuy MprucoeIuHEHUS,
OKHCJICHHE TOMOJIOI0B OCH30JIa.
Peaxyuu snexmpogunvrnozo 3amewenus.
[Ipencrapienue 00 OpUEHTUPYIOIIEM
JICMCTBUHN 3aMECTUTEJIEH B OCH30JILHOM
KOJIBIIE HA TIPUMEPE aTKUITbHBIX
paanKaIoB, KApPOOKCHILHOM,
TUAPOKCUIBLHBIN, aMHUHO- M HUTPOTPYIIIL,
aTOMOB T'aJIOT€HOB.

OC00EeHHOCTH XMMHYECKUX CBONCTB
ctupoia. ITooumepuzarus crtuposa.
CriocoObl moyueHus U TPUMEHEHUE
apoOMaTUYECKUX YTIEBOAOPOIOB

2.4

[IpupoaHbIE UCTOYHUKHU
YIJIEBOIOPOJOB U UX
nepepadboTkKa

[Tpupoausiii ras. [lonyTHbie HeTsIHBIE
ra3el. HedTs u e€ mpoucxoxaeHue.
KameHHblii yroJib 1 IPOAYKTHI €T0
nepepadboTKU.

CnocoObl nepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKH,
KaTaJIUTUYECKUI ), pUPOPMUHT, TUPOIIU3.
[IponyxTsl mepepaboTku HeDTH,

BBITNOJIHEHHS JTAOOPATOPHBIX OIIBITOB
U MPAKTUYECKUX paboT

10 TIOJTyYEHHIO U H3YYEHHUIO
OpraHUYECKUX BELIECTB.
[IpencraBisTs pe3ynbTaTsl
AKCIIEPUMEHTA B (hOpMeE 3anucu
YPaBHEHUI COOTBETCTBYIOIUX
peaKIMii U 1eJ1aTh BBIBOJIBI HA UX
OCHOBE.

[IpoBOANUTH BEIYHMCIECHUS

JUTSI ONIPEICIICHUS MOJIEKYJIIPHON
(dbopMyJIbl OPraHMYECKOTO BEIIECTBA
110 YPAaBHEHHMIO XUMUYECKOHN PEaKLINH
Y TI0 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €0 COCTaB,
1o Macce (00bemMy) MPOAYKTOB
CrOpaHus.

CamMOoCTOSTENBHO IIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO
NO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTHe

B IPYMNIIOBOM y4eOHOH 1eATeNbHOCTH
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UX MPUMEHEHHE B TPOMBIIIIIICHHOCTH

U B OBITY.

['eHeTHdecKast CBA3b MEXTY Pa3IMIHBIMU
KJIaCCaMH yTJIEBOJOPOIOB

2.5

["asmoreHnpon3BOIHBIE
yTJIEBOI0POIOB

DNEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOIOPOIOB.
Peaxinu 3aMeneHns rajoreHa

Ha TUJIPOKCHUJI, HUTPOTPYIIY,
UAHOTPYMIY, AMUHOTPYTIITY.

JleficTBUE HA raJlOr€HIIPOU3BOIHBIE
BOJIHOTO ¥ CIIMPTOBOTO pacTBOpa
miesoun. Baumoaeicreue
JINTaJOreHAJIKAHOB C MAarHUEM M ITMHKOM.
[TonsiTHe 0 METAIOOPTaHUYECKUX
coeuHeHuAX. Mcronp3oBanue
rajOreHIPOU3BOJIHBIX B OBITY, TEXHUKE U
B CUHTE3€E.

JKCIePUMEHTAIbHbIE METObI
U3yYeHNsl BelIeCTB U UX NMpeBpalleHuii:
e JlemoHCTpauu:

— JeMoHcTpanus GU3NIECKUX CBOMCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTD);

— KaueCTBEHHBIC PEAKIINU
YTJIEBOJOPOIOB PA3JIMYHBIX KJIACCOB
(oOecrBeunBaHKEe OPOMHOM WITH HOHOM
BO/IbI, PACTBOpA MEPMaHraHaTa Kajus,
B3aMMOJICHICTBHE alleTHUIICHA
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C aMMHUAYHBIM PACTBOPOM OKCHA
cepedpa);

— 00pa3ipl IacTMace, KayqyKoB U
PE3UHBIL;

— xomtekuu «Hedte» 1 «Yromb»;

— BuaeopparmeHT «Bynkanuzanus
PE3UHBI.

e JlaGopaTOpHBIE OIBITHI:

— O3HaKOMJIEHHE ¢ 0Opa3LaMu
MJIACTMACC, KAyYyKOB U PE3UHBI;

— MOJIETTUPOBAHHUE MOJIEKYJ
yIIEBOAOPOIOB U
raJIOr€HONPON3BOHBIX;

— TIOJIyY€HHME METaHa U U3yYEHUE €ro
CBOICTB;

— TIOJIy4YEHHME alleTUIIEHA U U3YYEHHE €TO
CBOMCTB.

e [IpakTiueckue paboTHhI:

Ne 1. TlonyueHue 3TUIIEHA U U3yYEHUE
€ro CBOWCTB.

e PacuérHbie 3a1a4u:

— OIIpeleNICHUE MOJIEKYJIIPHOU
(bopMyJIbI OPraHUYECKOTO BEIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIMX B €T0 COCTAB;
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— HAXO0XICHUE MOJICKYJIIPHON (POPMYITBI
OpPraHMYECKOTO COEIUHEHHS 110 Macce
(00BeMy) IPOJIYKTOB CTOpaHUS;

pPacy€ThI MO YPaBHEHUIO XUMUYECKOM
peakuu

Hroro no pazgeny

35

Paznen 3. Kucjopojacoaep:kauiue opraHudecKue coeTHHEHHsI

3.1

Cruptel. Denon

11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
CrtpoeHue MoJeKyJ (Ha mpumMepe
METaHOJIa U 3TaHoJa). ['omonornueckuii
pan, obiast popmysia, U30MepHs,
HOMEHKJIaTypa U KiaccupuKaIus
crupToB. PU3NYECKUE CBOMCTBA
crupToB. BogopoaHas CBs3b.
XUMHUYECKHE CBOMCTBA: PEAKIIUU
3aMelIeHus], IeTuIpaTaliu, OKUCICHUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPTraHUYECKUMH KHUCITOTaMHU.
KauecTBeHHas peakiusi Ha OTHOATOMHbIE
cupThl. DU3NOJIOTUYECKOE JCUCTBUE
ATAHOJIa U METAHOJIa HA OPTaHU3M
yenoBeka. CriocoObl MOJy4YeHus U
IPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[IpocTeie 2¢upsl, HOMEHKIIATYpA U
nzomMepusi. OcooeHHOCTH PUBHUECKUX U
XUMHUYECKUX CBOMCTB.

PackpbIBaTh CMBIC]T M3y4aeMbIX
MOHSATUM (BBIJETSATD UX XapaKTEPHbIE
MPU3HAKU) U IPUMEHSTH 3TH MOHITHUS
IIpY ONUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JUIS OOBICHECHUS
OT/ICJIBHBIX (DAKTOB U SBJICHUI.
Hcnonb30BaTh XUMHYECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOH)
(hopMYII KHCITOPOICOASPIKAIIIX
OPTaHUYECKHUX BEIIIECTB.
YcranaBnuBaTh NPUHAJICKHOCTD
KHCJIOPOJ0COIepIKALINX
OpraHUYECKUX BEIIECTB

K OMPEACICHHOMY KJIacCy MO COCTaBy
U CTPOCHUIO, Ha3bIBATh UX

M0 CUCTEMATUYECKOM HOMEHKIIATYPE;
MPUBOJUTH TPUBUAIIbHBIC HA3BAHUS
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MHOT0aTOMHBIE CITUPTHI: STUICHTITUKOIb
1 TinepuH. OU3NYecKue U XUMUIECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICUCTBHE C OPraHUYECKUMHU U
HEOPTraHUYECKUMHU KHUCIIOTaMH,
KaueCTBEHHAsI PEaKIUs

Ha MHOTOQTOMHBIE CITUPTHI.
DU3NOJIOTUYECKOE ICUCTBUE

Ha opraHu3M 4yenoBeka. CriocoObl
MOJIYYCHUS U IPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CtpoeHne MOJIEKYJIbI, B3aUMHOE
BIIUSTHUE THIPOKCOTPYIIIBI U
OeH30JbHOTO sijipa. Pu3nYecKue
cBoricTBa heHosa. OcoOOCHHOCTH
XUMUYECKUX CBOUCTB (peHo1a.
KadgectBennsie peaknuu Ha (HEHO.
TokcuuHocTh Ppenosna. CriocoObl
MOJIYYCHHS U PUMEHEHHE (eHoa.
denondopMampaeTHIHAS CMOJIA

3.2

KapGonunbHbie
COCIMHEHUS:
aJIBJICTUIBI U KETOHBI.

KapOoHOBBIE KUCITOTHI.

CrnosxxHblie dPUPHI.
Kupsbl

21

KapOonunbHbIe COeIMHEHUS: alTbICTHIbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJILHOM TPYTIIIHI.
I"'omosnoruueckue psiabl anbAETHIOB U
KETOHOB, 00111as1 hopmyIia, u3oMepus

Y HOMeHKJaTypa. Duznyecknue CBOMCTBA
aNbJETUI0B U KETOHOB.

OT/ICJIbHBIX MIPEACTABUTEIICH
KMCJIOPOJICOJIEPKAIINX COCTMHECHUIA.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
IpUMEHEHue, PU3NIEeCcKue U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOYYEHUS MPE/ICTaBUTENEH
pPa3JIMYHBIX KJIACCOB
KHCJIOPOJCOJIEPKAIUX COCTUHEHUN;
BBISIBJISITh TEHETUYECKYIO CBS3b
MEXKTy HUMH U TTOATBEPKAATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKHUX
PEAKLHI C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepkaaTh HA KOHKPETHBIX
npuMepax xapakTep 3aBUCUMOCTH
PEaKIMOHHOM CITOCOOHOCTH
KHUCIIOPOJICOACPHKAITIX
OpPraHWYECKUX BEILIECTB

OT (PYHKIIMOHAJILHBIX TPYIII

B COCTaB€ UX MOJIEKYJ, B3AUMHOTO
BIIMSIHUSI @aTOMOB Y TPYIIIT aTOMOB

B MOJIEKYJIaX; a TaKKe

OT OCOOEHHOCTH peaan3aiuu
Pa3JIMYHBIX MEXaHU3MOB IPOTEKAHUS
peaKuuu.

OnuceIBaTh COCTaB, XUMHUUECKOE
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XUMHUYECKHE CBOWCTBA AJIBACTUAOB U
KETOHOB (peaKIuu MPUCOCTUHEHU).
IIpedocmasnenue o mexanuzme peaxyutl
HYK1e0@UNbHO20 NPUCOEOUHEHUS.
OxkwclieHne ambJAeTHI0B, KaueCTBCHHBIE
peakuuu anpaerunoB. Crnocoob
MOJTYYCHUS ¥ TPUMEHEHUE aTbJICTHJIOB U
KETOHOB.

OHOOCHOBHBIE TIpeiebHbIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHUSI MOJIEKYJ KapOOHOBBIX KUCIIOT.
N3omepus u HomeHknarypa. dusnyeckue
CBOWCTBA, BOAOPOIHBIE CBA3U.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKius dTepupuKaIHH,
PEaKIMK C y4aCTUEM YTIJIEBOJIOPOHOTO
paaukana.

[TonsiTHe O MPON3BOHBIX KAPOOHOBBIX
KHCJIOT: CJI0KHBIE 3(DUPBI, aHeUOpUobl,
2AN102eHAH2UOPUOBL, AMUOBL, HUMPUTIBL.
Oco0eHHOCTH CBOMCTB MypaBbHUHOU
KHCJIOTHI.

MHuoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEAEIbHbIX U
apOMaTHYECKHX KapOOHOBBIX KUCJIIOT,
TUKapOOHOBBIX KUCIIOT,
TUIPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U TPUMEHEHHUE )KUPOB U
yTJIEBOJIOB, XapaKTEPHU30BaTh UX
3HAaYEHUE JIJIS JKUZHECATCIIEHOCTH
OpPTaHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3JIEHCTBHS
Ha )KUBBIC OPTaHU3MBI OTIPEICTICHHBIX
KHCIIOPOACOACPIKAIIIX
OpPTaHUYECKUX BEIICCTB M MOSCHSTH
Ha IPUMEPax CIOCOObl YMEHBIIIECHUS
¥ TIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKa.
Hcnons3oBath 001I€HAYYHbBIE
METO/IbI TIO3HAHUS

IPY CaMOCTOSITETLHOM
TUTAHUPOBAHUH, IPOBEACHUH U
OTHCAaHUN XUMUYECKOTO
IKCIiepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaTOpHUu

IIPYU UCTIOIB30BAHUH XUMUYECKON
TIOCY/IbI U 000PYIOBAHHUS, & TAKKE
mpaBuIaM 0OpaIeHus ¢ BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJTHEHHUS JTA0OPATOPHBIX OIBITOB
U TIPAKTUYECKUX padOT

0 TTOJTYYSHUIO U N3YYCHUIO
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[IpencraBuTenu BHICIIMX KAPOOHOBBIX
KHUCJIOT: CTeapUHOBAs, NaJIbMUTUHOBAS,
OJIEUHOBAs, TUHONEBAS, TUHONEHOBAS]
KUCIOTHL. CrIocOOBI OyUYEeHUS U
pUMEHEHUE KapOOHOBBIX KUCIIOT.
Crnosxxublie 3¢upsbl. ['oMmoorndeckuii ps,
obmas hopmyna, H3oMepus u
HOMEHKJIAaTypa.

XKupsi: ctpoenue, puznyeckue u
XUMHYECKUE CBOMCTBA JKUPOB: THIPOJIU3
B KMCJIOW U LIEJIOYHOU Cpelax.
Oco0EHHOCTH CBOMCTB KHUPOB,
coJiepKalIMX OCTATKUA HeNpPeeTbHbIX
KUPHBIX KUCTOT. JKUpHI B IpUPOJIE.
MpbLT4 KaK COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOMoIIee aercTBue. [lonsmue
0 CUHMEMUYECKUX MOIOWUX CPEOCNEAX

(CMC)

3.3

VrneBonasl

OO6mras xapakTepucTUKa yTieBOJIOB.
Knaccudukanus yrneBoaos (MOHO-, 1u-
U TIOJTCaXapuibl).

Monocaxapuapl: r10K03a, GpPyKTO3a,
pub03a, rajJakTos3a, 1e30KCupuodo3a.
duznueckre CBONCTBA U HAXO0XKICHUE

B ipupoje. dorocunres. Onmuueckast
usomepus. Konvuamo-yennas
maymomepus Ha npumepe MoeKy bl

OpraHMYECKHUX BELIECTB.
[IpencraBisaTh pe3yIbTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHUI COOTBETCTBYIOIIUX
pEeaKLMii U 1eJ1aTh BBIBOIBI HA UX
OCHOBE.

IIpoBONUTH BBEIUHCICHUS

JUTSI ONIPECIICHUS MOJIEKYJIAPHON
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA
110 YPAaBHEHHMIO XUMUYECKON pEaKINU
Y TI0 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOASIINX B €r0 COCTaB,
a TaK)Ke Ha OIpPEEIICHUE JOJIN
BBIXOJIa IPOAYKTa pEaKIUU

OT TEOPETHUYECKH BO3MOYKHOTO.
CamMOoCTOSTENBHO IIJIAHUPOBATH U
OCYLIECTBIISITH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTD;
OPUHUMATh AKTUBHOE y4acTHE

B IPYIIOBON yueOHOU AEATEIbHOCTH
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2NI0K03bl, npoekyuu Xeyopca, o- u -
aHoMepbl 2NI0KO3bl.

XUMHAYECKHUE CBOMCTBA IITIOKO3BL:

C YYaCTHUEM CIUPTOBBIX U aJIbJACTUIHON
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TIFOKO3BI.

[IprMeHeHue rI0KO03bI, €€ 3HAYCHUE

B KU3HEEATEIBHOCTA OpPTaHU3Ma.
Jucaxapupl: caxapo3a, MajlbT03a U
nakto3a. BoccraHaBiuBaronme u
HEBOCCTaHABJIMBAIOIIME TUCAXAPU/IBI.
I'maponus caxapo3sbl. Haxoxnenue

B MIPUPOJI€ U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, IIMKOTEH U
nesuoio3a. CTpoeHne MakpoOMOJIEKYT
KpaxMalia, TJIMKOT€Ha U IEJUTF0JI03BI.
du3nvecKre CBOICTBA Kpaxmaina u
HEJUTIOI03bl. XUMHUYECKHUE CBONCTBA
KpaxMmasa (TUIpoJn3, KaueCTBEHHAs
peakus ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTIOJI03bI (TUIPOJIN3,
peakius noixydeHue 3hupon
uesuoa036l). [lonsitue

00 HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN IIEJIK).
JKCIePUMEHTAIbHbIEC METOAbI
U3y4eHHUs BelleCTB M UX NMpeBPallleHuii:
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e JleMOHCTpauuu:

— CBOICTBa CIIUPTOB: PACTBOPUMOCTD
B BOJIC, B3aUMOJICHCTBUE ATaHOJIA

C HATPUEM, OKHCJIEHHE STUIIOBOTO CIIUPTA
JTUXPOMATOM KaJivs (BO3MOMKHO
MCIIOJB30BaHUE BUICOMATEPHUAIIOB);

— KA4YE€CTBEHHBIC PEAKIINHU AJIbJICTHUJIOB:
C aMMMAYHbIM PACTBOPOM OKCHJIA
cepedpa u rugpokcuioM Meau(Il);

— XUMHYECKHUE CBOMCTBA pacTBOpa
YKCYCHOU KUCJIOTBI.

e JIlabopaTOpHBIE OIBITHI:

— peakius rIuluepruHa ¢ THAPOKCHIOM
menu(Il);

— OKMHCJICHUE 3TUJIOBOTO CITUPTa

B JIbJETU/] PACKAIICHHON MEHOU
MTPOBOJIOKOI;

— B3aMMO/ICHCTBUE PACTBOPA IITIOKO3bI
¢ ruapokcugom meau(1l);

— B3aUMOJECHUCTBUE KpaxMalia C UOJIOM.
e [IpakTrueckue paboThI:

No 2. Pemenue skciepuMeHTaIbHBIX
3a1a4 1o TeMe «CupThl U GEHOIBDY;
Ne 3. Pemenue skcniepuMEHTAIbHBIX
3amau o Teme «KapOoHOBBIE KHCIIOTHI.
Crnoxubie 3UpbI».

e PacuéTHbIe 3a/1a4U:
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— OIpeneneHNe MOJICKYIIIPHON
(GhopMyIIbl OPraHUYECKOrO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/JISIIMX B €T0 COCTaB; MO0 Macce
(oO0BeMy) IPOTYKTOB CrOpaHus;

110 KOJINYECTBY BEIIECTBA (Macce,
00bEeMY) MPOYKTOB PEAKIIUH W/UITH
HCXOJTHBIX BEIIECTB;

— pellleHue pacuETHBIX 3a7a4

Ha OIpeIeNICHNE TOJIM BBIXO/1a IMTPOTYKTa
pPEaKIUK OT TEOPETUICCKHA BO3ZMOKHOTO

Hroro no pazgeny

41

Pa3znen 4. A3oTcoaep:kaniue OpraHnyecKue coeInHeHus

4.1

AMMWHBI.
AMUHOKHUCIOTHI. benku

12

AMWHBI — OPraHUYECKHE MMPOU3BOIHBIC
amMmuaka. Knaccudukaims aMiuHOB:
anudaTUIeCKue U apOMaTUUYECKUE;
MIEpBUYHBIC, BTOPUYHbBIC U TPETUYHBIE.
Crtpoenue momekyn, oomast popmya,
U30Mepusi, HOMEHKIaTypa v (pU3nyecKue
cBoiicTBa. XUMHYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIE
CBOMCTBa, AIKWJIUPOBAHUE, PEAKIIUU

C a30TUCTOM KUCJIOTOM.

Conm anKujIaMMOHUSL.

AHWINH — NIPEJICTaBUTETh aMUHOB
apomaTtuyeckoro psaa. CTpoeHue
aHuiMHA. B3auMHOe BIUSHUE TPy

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKU) U IPUMEHSTH ITH MOHSITHS
IIpU OMMCAHUU COCTaBa U CTPOCHUS
BEIECTB, IS OOBICHECHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJII COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOI)
dbopmyI1 a30TCOACPKAITUX
OpPTraHUYECKUX BEILIECTB.

Ornpenenarb NPUHAIICKHOCTD
a30TOCOJEPIKAIIHNX BEIIECTB
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aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco06eHHOCTH XUMHYECKUX CBOMCTB
aHwiMHa. KauecTBEeHHBIE peaKkIuu

Ha aHUJIUH.

CnocoObl oMy4YeHue U NPUMEHEHHE
anudaTHIeCKUX aMUHOB M aHUJIMHA

13 HUTPOOEH30J1a.

AmuHOKUCIOTEI. HOMeHkIatypa u
nzomepus. OTaenbHbIe NPeACTABUTEIN
0-aMUHOKHCJIOT: TJIUIMH, aJJaHHH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, iu3ut, yucmeutr. Onmudeckas
uzomepusi AMUHOKUCIOM:

D- u L-amunoxucromor.

du3n4ecKre CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX OPraHUYCCKUX COSTUHCHHM,
peakius MOJIUKOH ICHCAIINH,
00pa3oBaHUE MENTHUIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoHbIe MOJUMEPHI.
[TepBuynasi, Bropu4Hasi U TpeTUIHAs
CTpyKTypa O0enkoB. XUMHUUYECKHE
CBOMCTBa OCJIKOB: THIPOJIN3,
JICHATYypaIlusl, Ka4eCTBCHHBIE PEAKIIUU

Ha OCJIKH.

K OIPEICIICHHOMY KJIACCY MO COCTaBy
U CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYyPE;
MIPUBOJINTH TPUBHUAJIbHBIC HA3BAHUS
OTAEIBHBIX MPEICTABUTEIICH.
XapakTepu30oBaTh COCTaB, CTPOCHUE,
puUMeHeHHE, GU3UICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CITOCOOBI MOTYYSHHS TUITHYHBIX
NpeACTaBUTENIEH a30TCOAePIKAIIUX
COCTUHEHU.

OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIIKOB;
MOSICHATh Ha MpUMEpax 3HaUCHUE
OeJIKOB JJIsl OpraHu3Ma yeioBeKa.
[TpoBOIUTH BBIYKCIICHUS

JUJISL OTIPEICJICHUSI MOJICKYJISIPHOM
(hopMyJIBl OPraHUYECKOTO BEIIeCTBA
110 MAcCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOASIIHNX B €r0 COCTaB,
a TaK>Ke 10 YPaBHEHUSIM XUMUYECKUX
pEaKIUH.

Hcnonb3oBath o01IeHaAyYHBIE
METObI TTO3HAHUS

IIPH CaMOCTOATEIILHOM
MJIAHUPOBAHUHU, IPOBEICHUU U
OIMCAaHUHU XHUMHUYECKOIO
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llonamue 06 azomcooeparcawjux
2emepoOYUKIUYECKUX COeOUHEHUSIX.
Tlupumuounossvie u nypurossie
ocHosanus. Hykneunoewvie kuciomol:
cocmas, cmpoeHue u OUOI02ULecKoe
DOIb.

JKCIepUMEHTATbHbBIE METOABI
H3Y4YeHMs BelleCTB U MX NpeBpalleHHii:
e J/[emoHCTparuu:

— pacTBOpeHHUE OCJIKOB B BOJIE;

— JeHarypaius OeJIKOB IPU HarPEBAHUU;
— IBETHBIC PEAKIIMU OCIIKOB.

e [IpakTueckue paboThI:

Ne 4. Pemienue skciepuMeHTaIbHBIX
3a/1a4 1o TeMe «A30TcoepKaIiue
OpraHUYeCKUE COCIUHEHUS;

Ne 5 Pemrenue skciepruMeHTaIbHBIX
3aza4 1o teme «Pacrio3zHaBanue
OPTaHUYECKUX COCAUHCHUIN.

e PacuéTHbIC 3a1a4u:

— OIpeleIeHNne MOJIEKYIIIPHON
(bopMyJIbI OPraHUYECKOTO BEIECTBA

10 MAaCCOBBIM JIOJISIM @TOMOB 3JIEMEHTOB,
BXOJIAILMX B €r0 COCTAB; IO Macce
(00BEMY) IPOJTYKTOB CrOPaHUS;

10 KOJIMYECTBY BEUIECTBA (Macce,

sKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U TPAKTUYECKHUE PaOOTHI).
CamoCTOSTENBHO IIAHUPOBATH U
OCYILECTBIISITH CBOIO
MIO3HABATEIIbHYIO JIEATEIbHOCTD;
IPUHUMATh AKTUBHOE y4aCTHE

B IPYyNIOBON y4eOHOM NeATeTbHOCTH
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00bEMY) MPOJYKTOB PEAKIIUH

W/WTT UCXOHBIX BEIIECTB;

— pelIeHre pacyETHBIX 3a1a4

Ha OTpeieNIeHUe JJOIU BBIX0/1a MPOAYKTa
pPEeaKIHu OT TEOPETUICCKHA BO3ZMOKHOTO

Hroro no pazgeny

12

Pa3nen 5. BeicokoMos1eKYJISIPHBIE COCANHEHUS

5.1

BricokomonekysipHbIe
COECIMHEHUS

6

OCHOBHBIE IOHATHSI XUMHAHA
BBICOKOMOJIEKYJISIPHBIX CO€TUHEHUI:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJIMMEPU3ALNH, CPEAHSIA
MoJIeKyJispHas macca. OCHOBHBIE METO/bI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — MTOJIMMEpPU3aLUs U
noJIMKOHieHcauus. [Ilpedcmaenenue

0 cmepeopezyiapHocmu u
HAOMOJEKYIAPHOU CMPYKMype
NOIUMEPOS, 3A6UCUMOCHIL CEOUCTE
NOUMEPOS OM UX MOJEKYAAPHO20 U
HAOMOJNEKYIAPHO20 CIPOEHUSL.
[TomumepHbie Matepuansl. [Inactmacchr
(MOJMATUIICH, TTOJIUIIPOTHIIEH,
NOJINBUHWIXJIOPU, TOJUCTHPOIL,
MOJIMMETUIIMETAKpUIIaT, HOJTMKAPOOHATHI,
noJidTUIeHTepeTanar). Y Thuiusamus u
nepepadoTKa MIaCTHKA.

DnacToMepsl: HaTypaibHbIH,

Brnanets nzyuyaeMbIMH XUMUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICI
M3Yy4aeMbIX MOHSATUN U MPUMEHSITh
3THU MOHATHS IIPU ONMHCAHUU COCTaBA
U CTPOCHUSI BBICOKOMOJIEKYJIIPHBIX
OpraHUYECKUX BEIECTB,

TSl OOBSICHEHUSI OT/ICJIbHBIX (PAKTOB
Y SIBJICHUU.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
CTPYKTYPHBIX (DOpPMYJI BEIIECTB
(MOHOMEPOB U MOJUMEPOB) U
YPaBHEHUN PEAKLIUM MOJUMEPU3ALUU
Y TIOJIMKOHICHCAlIUH.

OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA U IPUMEHECHHUE
Kay4yKoB, HanOoJiee
pacrpocTpaHEHHBIX BUJIOB TJIaCTMACC
Y BOJIOKOH.

Hcnons3oBath 0011I€HAYYHbIE
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CUHTETUYECKHE KayuyKH (0yTaaIueHOBBI,
XJIOPOIPEHOBBIMN, U30ITPEHOBBIN) U
CUJIIMKOHBI. Pe3uHa.

BonokHa: HatypalibHbI€ (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH W JIaBCaH).

llonumepwvl cneyuanbHo2o Ha3HAYEHUs]
(menoHn, Kesnap, 31eKmponposoosiuue
noaumepbwl, buopasiazaemvie NOJUMEPbLL).
JKCrepuMeHTATIbHbIE MeTOAbI
H3Y4YCHMS BELeCTB U MX NPEeBPALCHHIT:
e JleMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3lamu
IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
I1aCTMAaccC, Kay4yKOB.

e [IpakTiueckue paboThI:

Ne 8. Pemienue skciepuMeHTATbHBIX
3a1a4 no teMe «Pacro3HaBanue
IJ1aCTMAcC U BOJIOKOH»

METO/bI TO3HAHHUS
IPU CaMOCTOATEIHLHOM
IUTAHWPOBAHUH, IPOBEICHUU U
OTMCaHUH XUMUYECKOTO
JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI ¥ IPAKTUYECKHE PaOOTHI)

Hroro no pazneny 6
OBILEE KOJIMYECTBO 102
YACOB 11O ITPOTPAMME
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11 KJIACC

HaumenoBanue
Ne KommuectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM [IporpammHOe copepraHue
/11 4acoB o0ydJaronmxcs
y4eOHOro rpeaMera
Pa3znen 1. TeopeTudyeckue 0CHOBBI XUMUH

1.1

CrpoeHnue aroma.
[Tepnoauueckuii 3aKOH
u [lepuonnueckas
CUCTEMA XUMHUYECKHUX
AJIEMEHTOB

J.1. MenpeneeBa

9

Atom. CocTaB aTOMHBIX SEP.
XUMHUYECKUM 31eMeHT. M30TOombI.
Kopnyckynapno-eonnogoti oyanusm,
0BOUCMBEHHAS NPUPOOA IJIEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOBbLE YUC/IA.
DHEpPreTuYecKrue ypoBHU U MOAYPOBHH.
Atomuble opoutanu. Knaccuduxanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
aneMeHThl). PacnpeneneHue 3J1eKTpoOHOB
110 aTOMHBIM OpOUTAJISIM; HPUHYUN
MUHUMYMA 3Hepeuu, npunyun Ilaynu,
npasuno XyHoa. INeKTpOHHbIC
KOH(UTypanuu aToMoB 3eMeHToB [ — IV
MIEPUOJI0B B OCHOBHOM U BO30YXKJIECHHOM
COCTOSTHUH, DJIEKTPOHHbBIC KOH(UTYypaIun
MOHOB.

Tlousmue 06 3Hepeuu uonuzayuu,
SHepauU cpooCcmea K dJ1eKMmpoHy.
DNEeKTPOOTPULIATETBHOCTD.
[lepnonnueckuii 3akoH u [lepuoanyeckas

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATHUH (BBIJIEIATh UX XapaKTepPHBIC
MPU3HAKH ) U IPUMEHSITH 3TH ITOHATHS
IIPY OTNMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBICHECHUS
OTJIECTHHBIX (DAKTOB W SIBIICHHM.
PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa [[. 1. MenaeneeBa u
JEMOHCTPUPOBATH €T0
CHUCTEMATH3UPYIOIIYIO,
O0OBACHUTENIbHYIO U
MPOTHOCTHYECKYIO (DYHKITHU.
XapakTepu3oBaTh dJIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U
BO30YXJIEHHOM COCTOSTHUH ) U HOHOB
XUMHYECKUX 3JIeMEeHTOB |1 — 4
MIEPUOJIOB ¥ MX BAJICHTHBIE
BO3MOYXHOCTH, UCTIOJB3YS TTOHITHS
S-, p-, d-3J1eKTPOHHBIC OpOUTAIIH,
OHEPTreTUYECKUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH
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cUCTeMa XMMUYECKHUX JIEMEHTOB

JI.1. Menpneneena. CBs3b
[Tepunoanueckoro 3akoHa u
[TeproanYECKO CUCTEMBI XMMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB M 00pa3yeMbIX UMM ITPOCTBIX
U CJIOHBIX BEIIIECTB I10 IpymnIaM 1
NeproiaMm. 3HAYEHHUE NEPUOINYECKOTO
3akoHa J/[.11. Menneneena.
JKCIepUMEHTAIbHbIE METOAbI
U3yYeHHUsI BelleCTB M UX NMpeBpPalleHuii:
e J/[emoHCTpaIuu:

— Buabl Tabuun «llepuoanueckas
CHUCTEeMa XMMUYECKHUX JIEMEHTOB

J.1. MennaeneeBa»

N3MEHCHHUS CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCIUHCHUMN

10 TIEpUOJIaM U TpyIirnam
[leproanyeckoi CUCTEMBI

. 1. Menneneera

1.2

CtpoeHue BellecTna.
MHuoroo6pasue
BCIIICCTB

11

XuMu4deckas cBsi3b. Buipl XuMnueckomn
CBSI3U: KOBaJICHTHAs, MOHHAS,
MeTamndeckas. MexaHu3Mbl
00pa3oBaHNs KOBaJICHTHOM CBSI3H:
OOMEHHBIN U JOHOPHO-aKIENTOPHBIM.
DHeprus U ajavHa cBs3u. [1oysipHOCTS,
HAPaBJIEHHOCTh W HACHIIIIAEMOCTh
KOBAJICHTHOU CBs3U. KpaTHble CBs3H.
BopopoaHas cBsizb. MeXMONEKYIIAPHBIE
B3aHMOJICHCTBUS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIJCTSATH UX XapaKTEPHBIS
MPY3HAKHK) U IPUMEHSATh 3TH MOHSATUS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEILECTB, JJISI OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SBJICHUM.
OnpenensiTb BUIbI XUMUYECKOM
CBsI3M (KOBaJICHTHOM, HOHHOM,
METaJTTHYECKOM, BOJIOPOTHOM)

B COCIUHEHUSX, THII
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BaJleHTHOCTB 1 BaJIEHTHBIE BO3MOKHOCTH
aToMOB. [ ubpuouzayus amomHvix
opbumaeti. CBsI3b 3JEKTPOHHON
CTPYKTYPBI MOJEKYH C UX
r€OMETPUYECKUM CTPOECHUEM

(Ha mpUMepe COEUHEHUH 3JIEMEHTOB
BTOPOTO TIEPHOJIA).

[IpencraBieHne 0 KOMIIEKCHBIX
coennHeHnX. CocTaB KOMIUIEKCHOTO
MOHA: KOMIUIEKCOOOpa30BaTEIb,
murasasl. KoopauHannoHHOE 4uco.
HomMenknaTypa KOMIUIEKCHBIX
COEIMHEHM. 3HaYEHUE KOMIUIEKCHBIX
coenqnuennii. [loustue

0 KOOPAMHALIMOHHOW XVMUHU.
BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

TuIbI KPUCTAIUTMYECKUX PELIETOK
(CTpPYKTYp) U CBOMCTBA BEILIECTB.
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. IIpencrasnenne
0 KOJIJIOMJTHBIX pacTBopax. CriocoObl
BbIpaKEHUS KOHIEHTPALIUA PACTBOPOB:
MaccoBas J0Ji1 BEUIECTBA B paCTBOPE,
MoJIsipHas KoHUeHTpatus. Hacklennsle
Y HEHACBIIIEHHbIE PACTBOPHI,
pacTBOpUMOCTb. KpucTaimoruaparsl.

KPUCTAUIMYECKOU PEIIETKH
KOHKPETHOTO BEIIECTBA.

OOBICHATH MEXaHU3M 00pa30BaHUS
KOBQJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN).
Onpenenarb BaIGHTHOCTh U CTEIIEHb
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB
B COCIMHEHUSAX PA3IUYHOTO COCTaBA.
OOBACHSATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BHJIa XUMHUYECKOU CBSI3U
Y TUIIA KPUCTAJUIMYECKON PEIIETKU.
[TpoBOANUTH BEIYHCIICHUS

C UCTIOJIH30BAHUEM TMTOHSTHS
«MaccoBasi 10JIs BEIIECTBA

B PacTBOpPE»
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Kiaccuduxkanyst 1 HOMEHKIaTypa
HEOPTraHNUYECKUX BEILECTB.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsI BeIeCTB U UX NMpeBpalleHuii:
e JleMOHCTpauuu:

— MOJENIN KPUCTAJUIMYECKUX PEIIETOK.

e PacuéTHbIe 3a1a4n:

— C MCHIOJIb30BAaHUEM IOHITHN
«MaccoBas J0J1s1 PACTBOPEHHOTO
BEIIIECTBA», «MOJISIPHAS] KOHLIECHTALIHS

1.3

XUMHAUYECKHUE PEAKIIAN

19

Knaccudukanust XuMu4ecKuX peakinii
B HEOPTraHUYECKOW U OPTaHUYECKON
XUMUHU. 3aKOH COXPAHEHUS MaCChI
BEILIECTB; 3aKOH COXPAHEHUS U
MPEBPALLEHUS SHEPTUU [TPU XUMUYECKUX
peakuusx. TernoBbie 3 (HeKThI
XMMHUYECKUX PEAKIUH.
TepMoxuMUYECKHE YPABHEHUS.
CkopocTh XUMUYECKOW PEAKIINH, €€
3aBUCUMOCTH OT Pa3JIMUHbBIX (HaKTOPOB.
['omoreHHbI€ ¥ TETEPOTreHHbIE PEAKIINH.
Kartanu3s n xaTanuzaTtopsl.

OO6patumbie U HEOOpaTUMBIEC PEAKIIHH.
Xumuueckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBeCcHS. DaKTOPHI,
BIIMSAIONIME HA TIOJIOKEHNE XUMUYECKOTO
paBHOBECHS: TEMITEpATypa, JaBJICHHE

PackpbIBaTh CMBICT U3y4aeMbIX
HNOHATUH (BBIIEIATh UX XapaKTEPHbIE
NPU3HAKH) U IPUMEHSTH 3TH TOHATHUS
IIPU OIMCAHHUH COCTaBa U CTPOEHUS
BEIIECTB, IS OOBICHECHUS
OTJENbHBIX (DAKTOB U SIBJICHU.
KnaccuduiupoBarb XuMuueckue
pEeaKIMK 10 pa3IMYHbIM [TPU3HAKAM
(4ucy U COCTaBy pearupyrommx
BEIIECTB, TEIIOBOMY 3P (DEKTy
peaKiu, U3MEHEHHIO CTETIEHEN
OKHUCJICHUS DJIIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTaJn3aropa u T.1.);
CaMOCTOSITEJIbHO BBIOUPATH
OCHOBaHMS U KPUTEPUHU

TUTS KJIAaCCU(PUKAIIUU XUMHUECKUX
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Y KOHIIEHTPalU BEUIECTB, YYAaCTBYIOIINX
B peakuuu. [Ipunnun Jle [Hlatense.
DIIEKTPOJIUTAYECKAS JUCCOLIUALIMS.
CuiibHBIE U CJTa0bIE JIEKTPOJIUTHI.
Crenenb nucconuanuu. donuoe
npouzeeoerue 600vi. Cpesia BOJIHBIX
pacTBOPOB: KUCIIOTHAsI, HEUTpAJIbHAS,
niesnouHas. BogopoaHslil mokas3aTenb
(pH) pactBopa. I'ugponus coneil.
Peakiiuu nonHoro oomeHa.
OKHUCIIUTENHEHO-BOCCTAHOBUTEIIbHbBIC
peakunu. CTEneHb OKUCIICHUS.
OKuCIUTEND U BOCCTAHOBUTET .
[Ipouecce! okucieHus u
BOCCTaHOBIICHUS. BaxxHeunmue
OKHUCIIUTENIA U BOCCTAHOBUTEIN. MeTo
AJIIEKTPOHHOTO OanaHca. DIEeKTPOIU3
pacTBOPOB U PaCIJIaBOB BEIIECTB.
JKCIepUMEHTAILHbIE METO/IbI
U3yUYEeHUs BelleCcTB U UX
NpeBpaLCHUI:

e JleMOHCTpanuu:

— pazlioKeHHEe MEPOKCH/Ia BOJAOPOaa
B MIPUCYTCTBHUM KaTajn3aTopa.

e JIlaGopaTopHBIE OIBITHI:

— IIPOBEICHUE PEAKIIMI HOHHOTO
oOMeHa;

peaKuuu.

OOBACHATH 3aKOHOMEPHOCTH
IMPOTEKAHMS XUMHUYECKUX PEAKIINI

C YU4ETOM HX SHEPreTUYECKUX
XapaKTePUCTHK, XapaKTep U3MEHEHUS
CKOpPOCTH XMMHUYECKOUN pEeaKIUH

B 3aBUCUMOCTH OT Pa3JIMYHBIX
(aKkTOpOB, a TAKXKE XapakTep
CMEILIEHHS] XUMHUYECKOTO PABHOBECHS
1O/ BJIUSIHUEM BHEIIHUX
BO3JIEUCTBUM (TPUHITUTT

Jle lllaTenbe).

PackppiBaTh CyliHOCTS:
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuii MocCpeICTBOM COCTABIICHHUS
AJIEKTPOHHOTO OajaHca dTUX
peaKkIuii; peakiuii HFOHHOTO 0OMeHa
IIyTEM COCTABJICHHS UX MMOJHBIX U
COKpaIIEHHBIX MOHHBIX YPaBHEHMUI;
peaAKUMM TUAPOIIN3a, PEAKIUN
KOMILJIEKCOOOpa30BaHUs

(Ha mpuMepe TUIPOKCOKOMILIEKCOB
[MHKA U aJTIOMUHUSA).

[IpoBOIUTH U ONTUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT:
ONIPENIEIICHUE CPENIbl BOJHBIX
pPacTBOPOB BEUIECTB; IPOBEACHUE
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— OIpelesIEHUuE Cpeibl PACTBOPOB
BEILIECTB C MIOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOPA.

e [IpakTrueckue paboThI:

Ne 1. Bniusiaue pa3nudHbiX GakTOpoOB

Ha CKOPOCTh XUMHUUYECKOHN pPEeaKkilui;

Ne 2. Bnusinue pa3nuuHbix (hakTopoB

Ha MOJIOKEHUE XUMUYECKOTO PABHOBECHS;
Ne 3. Xumnueckue peakiyu B pacTBOpax
ANEKTPOJIUTOB.

e Pacuérnrie 3amaun:

— PpAacYEThI MACCHI BEILLIECTBA

WK 00beMa ra30B 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCe

WU 00BEMY OJHOTO U3 YYACTBYIOIIUX

B PEaKIUU BEILIECTB;

— BBIYUCJIEHWE MAacCOBOM J0JU U
MOJISIPHOM KOHLIEHTPAIIMU BEIIECTBA

B PacTBOPE;

— BBIUHCIIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEeaKIMH, €CIIM OJHO U3 BEIIECTB JaHO

B BHUJIE pACTBOPA C OMPEACICHHOMN
MAaCCOBOM JIOJIEHM PACTBOPEHHOIO
BEIECTBA

peakuuii FOHHOro 0OMEHA; U3y4EHUe
BIIMSTHUS PA3NTUYHBIX (DaKTOPOB

Ha CKOPOCTb PEAKIIUN U MTOJ0KEHNE
XUMHUYECKOTO PABHOBECHS.
CrnenoBaTh mpaBuiIaM MOJIb30BaHUS
XAMHUYECKOU TTOCYIOU U
71a00paTOPHBIM 000PYAOBaHUEM.
[IpencraBisaTh pe3ynbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA

B (hopme 3amnvcu ypaBHEHU N
COOTBETCTBYIOIINX PEAKLIUI

Y JIeTIaTh BBIBOJIBI HA X OCHOBE.
[IpoBOIUTH BHIYMCIICHHUS:

C UCTIOJIb30BAHUEM MOHSATHS
«MaccoBasi 101 BEIeCTBa

B pacTBOPEY, a TAKXKE MO YPABHEHUSIM
XUMUYECKUX PEAKIUi, B TOM YUCIIE
TEPMOXUMUYECKHE PACUETHI

Hroro no pazgeny
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1 | Hemeramsl

31

ITonoxxeHue HEeMeTaIoB

B [lepronueckoi cucteMe XuMUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
O0COOCHHOCTH CTPOEHHUS X aTOMOB.
dusuyeckre CBOMCTBA HEMETAIJIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpE
KHCJIOPO/Ia, cephl, hocdhopa 1 yriepoia).
Bonopon. [Tonydenue, ¢puzudeckue u
XUMUYECKUE CBOMCTBA (pEeaKuu

C MeTaJylaMy M HeEMeTaJlJIaMH,
BOCCTaHOBJICHHE OKCHIOB 1 COJIeH).
IM'uapunel. TONIMBHBIE 3JIEMEHTHI.
["anmorensl. Haxoxaenue B npupoe,
CIoCcOOBI MoNy4YeHus (PU3NIECKUe U
XMMHUYECKHE CBOMCTBA.
l'anorenoBogopoasl. Baxueimue
KHUCJIOPO/JICOJIEpIKAIINE COSTUHEHUS
rasioreHoB. JIabopaTopHsbie u
MPOMBIILJIEHHBIE CTIOCOOBI MOTYYEHUS
rajoreHoB. [ [puMeHeHne rajJjoreHoB 1 uxX
COCIUHCHUH.

Kucnopon, o3o0H. JIJaGopatopHbie u
IPOMBIIUICHHBIE CITIOCOOBI MOTYUYEHUS
Kucsopoaa. Pu3ndeckue 1 XUMHUYECKUE
CBOMCTBA KHCJIOPOJIa U 030HA; UX
npuMeHeHue. OKCuabl U IEPOKCHUIBI.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKK) U IPUMEHSITH 3TH MOHATHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BEIIECTB, JJII 0ObSICHEHUS
OTZIETBHBIX (DAKTOB U SIBICHUIA.
OO0BsCHATH 00LIME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB HEMETAIIJIOB U
UX COCIUHEHUN C YYETOM CTPOCHHUS
UX aTOMOB U TIOJIOKCHUS

B [Ieprnonnueckon cucreme
XUMUYECKUX DJIEMEHTOB

J. 1. Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
o01Me XMMUYECKUE CBOMCTBA
HEMETAJUIOB, X BAXKHEHIINX
COEIMHEHH, TOATBEPKIAS ITO
onycaHue NPUMEPAMH YPAaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX
pEaKILUH.

CocTaBnsTh ypaBHEHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii U peakiuii HOHHOTO OOMeHa
Y PACKPBIBATH UX CYIIHOCTh

C MOMOIIBIO 3JIEKTPOHHOTO OanaHca
Y MOHHBIX YPABHEHUM.
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Cepa. HaxoxaeHue B mpupo/ie, CnocoObl
MOTy4eHUs!, PU3HICCKIE M XUMUYECKHE
cBorictBa. CepoBOOPOI, CYIb(DHIBIL.
Oxcunp cepri(IV) u (VI). Cepaucras u
CepHasi KUCJIOTHI M X COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[Ipumenenue cepbl U €€ COeTMHEHUM.
A3zot. Haxoxaenue B mpupojie, Criocoobl
MOTy4deHUS, PU3HICCKIE M XUMUUYECKHE
cBoMcTBa. AMMUaK, HUTpUIbl. OKCHIBI
azoTa. A30TUCTasi M @30THAsI KUCIIOTHI U
ux coyid. OCOOEHHOCTH CBOMCTB a30THOU
KucnoThl. [IpumMeHenue azora u ero
COCTMHEHUI. A30THBIC yI0OPEHHUS.
®ocdop. Haxoxaenue B npupose,
CIOCOOBI MOTy4YeHUs, GU3UIECKUE U
XxumMudeckue cBorctra. Pochuabl u
dochun. Oxcunbl hochopa,
optodocdopHas KUCIIOTa U €€ COJIH.
Memadhocghopras u nupogpocgoprnasn
Kuciomol, pocghopucmas u
gocgoprnosamucmasn kuciomeol.
[Tpumenenue dhocdopa u ero
coenunennii. ochopubie yaoOpeHus.
Yraepon. HaxoxaeHnue B mpupoze,
CHOCOObI MOTy4YeHUs, PU3NUECKHe U
XUMHUYECKHe cBOHCTBA. OKCHUIBI

XapakTepu3oBaTh BIUSHUEC
HEMETAJIJIOB U UX COCIUHCHUMN

Ha KUBBIE OPTaHU3MBI; ONUCHIBATH
IPUMEHEHUE B PA3IMYHBIX 00JIaCTIX
MIPAKTUYECKOMN JEATENBbHOCTH
YyeJIoBeKa.

[ToaTrBepxaTh CyleCTBOBAHUE
TEHETUYECKOM CBSI3U MEXKIY
HEOPraHWYECKUMU BEIIECTBAMHU

C IOMOIIBIO YPABHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuu.

[IpoBoauTh peakumu,
MOATBEPKAAIOIINE KAYECTBEHHBIN
COCTaB BEIIIECTB; PACO3HABATH
ONBITHBIM MYTEM aHUOHBI,
MPUCYTCTBYIOIIHE B BOJAHBIX
pacTBOpax.

HaOmronaTe 1 onuceIBaThH
JI€MOHCTPAIIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENIFHO IIAHUPOBATb,
MIPOBOJIUTH U ONKCHIBATH
XUMUYECKUN SKCITEPUMEHT
(J1abopaTOpHBIE OTBITHI U
paKkTUIecKue paboThi);
NPEACTABISATh PE3YJILTATHI
XUMHUYECKOT 0 SKCIIEPUMEHTA
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yraepoaa(Il) u (1V), yronbHas kuciora u
ee conu. [Ipumenenue yriepona u ero
COEUHECHHUI.

Kpemuwuii. HaxoxaeHnue B npupoje,
CIIOCOOBI MOTy4YeHHUs, (PU3NUECKHe U
XuMu4eckue cBorctra. Okcua
kpemHusi(I1V), kpemHueBas Kuciora,
cuiukatel. [[puMeHnenne KpeMHus 1 ero
coenuHeHnit. CTEKJI0, €ro Mnoxy4deHue,
BUJIBI CTEKOJL.

IDKCcrepuMeHTATbHbIE METOAbI
U3Y4YeHHs BellleCTB U UX NMpeBpallleHHii:
e J/[emoHCTpaIuu:

— 00pa3Ibl HEMETAJIJIOB,

— TOpeHwue cephl, pocdopa, Keesa,
MarHusi B KUCIOPOJIE.

e JIlaGopaTopHBIE OIBITHI:

— Ka4eCTBEHHbBIC PEAKIUU

Ha HEOPTaHUYECKHE NOHBI M KATHOH
BOJIOPO/Ia;

— TOJy4YeHHE U cOOUpaHue ra3os.

o [IpakTrueckue pabOTHI:

Ne 4. Pemenne SKCIepUMEHTATBHBIX
3as1a4 1o TeMe «l a’moreHsy,

Ne 5. Pemenue 3xcniepuMeHTaIbHBIX
3ajad 1o reMe «Cepa 1 ee COeAMHEHUS.

B (popMe 3amiCH YpaBHEHUIN
COOTBETCTBYIOIINX PEAKIIMI U 1€J1aTh
BBIBO/IbI HA UX OCHOBE.

CrnienoBats mpaBUiiaM MOJIb30BAHUS
XAMHUYECKOU TTOCYIOU U
J1a60paTOPHBIM 000PYI0BAHUEM.
[TpoBOIUTH BEIYKCIICHUS

10 YPaBHEHUSIM XUMHUYECKUX
peaKuuu.

CamoCTOSTENBHO MIJIAHUPOBATH U
OCYIIECTBIISITH CBOIO
MO3HABATEIBHYIO JIESITEIIbHOCTH;
MPUHUMATh AKTHBHOE y4acTHE

B IPYIIIOBOM y4eOHOM JIeATeIHbHOCTH
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Ne 6. Pemienne skciepuMEHTATBHBIX
3ama4 o TeMe «A30T u docdop u ux
COCITMHEHUSD).

e PacuérHbie 3a1a4u:

— BBIYKCIICHUE MACChI BEIIECTBA
i 00beMa ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UITU
00bEMY OJTHOTO U3 YYACTBYIOIIHNX

B PEaKIUU BEIIECTB;

— BBIYKCIIEHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
PEeaKIMU, €CIN OJHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYUCJIEHUE MacChl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
PEeaKIMu, €CIIM OJHO U3 BEIIECTB JaHO
B BUJIC PACTBOpPA C OMPEACICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIIICCTBA;

— BBIYMCIICHUE BBIXOJIA TIPOYKTA
PEaKIMK OT TEOPETUIECKH BO3MOXKHOTO

2.2

MeTtamisl

23

[Tonoxxenne metamios B [lepuoanueckoit
CHUCTEME XUMHUYECKHUX 3JIEMEHTOB.
Oc00EHHOCTH CTPOCHHMS AIEKTPOHHBIX
000J109€K aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuuecxux
91eMEHMOB-MEMAILII08 8 3eMHOUL Kope.

PackppIBaTh CMBICT H3ydaeMbIX
MOHSATHUM (BBICIATH UX XapaKTePHBIS
TIPU3HAKH ) U TIPUMEHSITH 3TH ITOHATHUS
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
HEOPTaHUYECKUX BEIIECTB,

TUTs1 OOBSICHEHUS OTJCIBHBIX (DAKTOB
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O6mme puznyeckre CBOWCTBA METAJIIOB.
[IpuMeHeHre MeTaIoB B OBITY, IPUPOAE
1 TexHuke. CIutaBbl METAJIOB.
DNEKTPOXUMHUECKUN Pl HATIPSHKEHUN
MeTaiioB. O61une crnocoObl MOTy4YeHUs
METAJIJIOB: TUAPOMETAIUTYPTHs,
MUPOMETAILTYPIHs, SIEKTPOMETAILTYPIHsL.
[TonsiTHE O KOPPO3UU METAILIOB.
CnocoObl 3a1UThI OT KOPPO3HH.

OO111as1 XapaKTepUCTHKA METAILJIOB

| A-rpynnsl [lepuoanueckoii cucTemsl
XUMHYECKHUX 3JIeMEHTOB. HaTpuii n
KaJIMi: OJy4eHue, PU3NIecKue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTHIX BEUIECTB U UX COCTUHEHUH.
OO01as XxapakTepucTUKa METaNIOB

Il A-rpynimsl [lepuonnyueckoi cucteMbl
XUMHYECKUX JJIEMEHTOB. Maruuii n
KaJIbIUil: moxydyeHue, (pu3nueckue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEUIECTB U UX COCTUHEHUM.
XKecTtkocTb BOfBI U CTIOCOOBI €€
yCTpaHEHUsI.

AnroMuHUiL: osryueHue, Gu3ndeckue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEUIECTBA U €r0 COEUHEHUM.
AmMpoTepHbIe CBOMCTBA OKCHAA U

Y SBJICHUMU.

OOBACHATH 001IIE 3aKOHOMEPHOCTHU
B N3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIOB U UX COEAMHEHUH C YUETOM
CTPOCHUS UX ATOMOB U IOJIOKECHHS
B [lepunonnueckon cucreme
XUMHYECKUX IIIEMEHTOB

J. . Meneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMHYECKHUE CBOMCTBA
METAJJIOB, X BaXKHEHUIIIUX
COEIMHEHH, TOATBEPKIAS ITO
ONMCaHKE MPUMEpPaMU YpPaBHEHU N
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKuuii; MPUMEHEHNE METAIIOB

B Pa3IUYHBIX 00IACTIX
IPaKTUYECKOUN AESITeIbHOCTH
YeJI0BEKA, a TAKKE UCIIOJIb30BaHUE
WX JIJIA CO3/1aHUsI COBPEMEHHBIX
MaTEpPUAIOB U TEXHOJIOTUU.
OnuckIBaTh C1OCOObI 3aIIUTHI
METAJNIOB OT KOPPO3UHU.
PackpeiBathb CymHoCTh
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peaKLMii MOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca dTUX
peaKuuu.
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TUAPOKCHUIA ATTFOMUHMUS,
TUJIPOKCOKOMILICKCHI aJTFOMUHMUSL.
OO6mr1ast xapaKTepruCcTHKA METAILIOB
no6ouHbIX noarpymnmn (b-rpymi)
[Teproan4ecKoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB.

duznyeckrue 1 XMMHUYECKHUE CBOMCTBA
Xpoma u ero coequHeHud. OKCubl U
ruapokcuibl xpoma(ll), (1) u (VI).
XpomaTthsl U JUXPOMAThI, UX
OKHCIIUTEINIbHBIE CBOMCTBA. [loiryuenue u
MIPUMEHEHHE XpoMa.

duznyeckrue 1 XMMHUYECKUE CBOMCTBA
Maprasiia v ero coeiuHeHul. OCHOBHBIE
coeaunenus maprasia (1), (IV), (VI) u
(VII). Ilepmanranar kanus, ero
OKHCJIUTEIbHBIC CBOMCTRA.

dusznyeckrue 1 XMMUUCECKHE CBOMCTBA
)keses3a M ero coequHeHu. OKCUIbI,
ruapokcuabl u conu xxenesa(ll) u (11).
[TonyueHnue u MpUMEHEHUE KeJie3a U €T
CILIaBOB.

Menp: nonydeHue, Gundeckue u
XUMUYECKHE CBOWCTBA, MIPUMEHEHHE
IPOCTOTO BEIIECTBA U €0 COCAUHEHUI.
[unk: monydenue, Gu3NIECKUe u
XUMUYECKUE CBOMCTBA, TPUMEHEHHUE

[IpoBoauTh peakuumy,
NOATBEPKIAAIOIINE XAPAKTEPHBIE
CBOICTBA U3Y4Ya€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI
METAJJIOB, IPUCYTCTBYIOIINE

B BOJIHBIX PACTBOPAX.

[IpoBOIUTE U ONTUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
MpPaKTUYECKUE PadOThI);
MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIIEPUMEHTA

B (hopme 3amnrcu ypaBHEHUH
COOTBETCTBYIOIINX PEAKIIM U 1€]1aTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBath mpaBuiiaMm MOJIb30BAHUS
XUMHUYECKON MOCYI0U 1
1a00paTOPHBIM 000PYAOBAHUEM.
[TIpoBOAUTH BBIYKCIICHUS

10 YPaBHEHUSIM XUMHUECKUX
pEaKIUH.

CamocCTOSITENBHO MIJIAHUPOBATH U
OCYUIECTBIISITH CBOIO
MO3HABATEIBHYIO JIESITEIIbHOCTH;
MPUHUMATh aKTUBHOE y4acTHE

B IPYNIIOBOM y4eOHOM JIesATEeIbHOCTH
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MIPOCTOTO BEIIECTBA U €r0 COSAUHEHUI.
AmMdoTepHbIC CBOMCTBA OKCHIA U
TUAPOKCHUIA IIUHKA, TUIPOKCOKOMILICKCHI
IIUHKA.

JKCIePUMEHTAIbHbIE METOAbI
HU3y4YeHHUs BelIeCTB M X NMpeBpalleHMii:
e JlemoHCTpauu:

— KOJUIEKIUsS «MeTasuibl U CIIIaBbDY;

— B3aHMMOJEHCTBHE IIEJIOYHBIX U
HIEJI0YHO3EMENBHBIX METAIIIOB C BOJION
(BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB).

e JlaGopaTOpHBIE OIBITHI:

— B3aMMOJICHCTBUE LIETOYHbIX U
IEJI0YHO3EMETBHBIX METAJJIOB C BOJIOM
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB);

— B3aUMOJICUCTBUE TUJIPOKCHUJIOB
QTIOMUHUSA U IMHKA C PaCTBOPaMHU
KHCJIOT M IIEJIOYEH;

— Ka4eCTBEHHBIC PEAKIIUU HAa KATUOHBI
METaJIOB.

o [IpakTrueckue paboTHI:

No 7. PenieHue sKkCriepuMeHTaTbHBIX
3a/1a4 o TemMe «MeTalIbl TJIABHBIX
MOATPYIIID;
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Ne 8. Pemenne skciepuMeHTaIbHBIX
3aJ1a4 110 TeMe «MeTauibl TOOOYHBIX
MOATPYIII.

e Pacuérnrble 3a1aum:

— BBIYHUCJIEHHE MaccChl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOAYKTa
PEaKILMH, €CJIU OJTHO U3 BEIIECTB JIAHO
B BUJIC PACTBOpPA C ONPEAECIECHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIIECTBA, WJIM UMEET MPUMECH;

— BBIYMCJICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTa
PEaKILMH, €CJIU OJTHO U3 BEIIECTB JIaHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO
BEIICCTBA;

— BBIUYMCIICHHE BBIXO/1a MPOIYKTa
PEAKILMH OT TEOPETUUECKH BO3ZMOYKHOTO

Hroro no pazaeny 54

Pa3nen 3. XumMus ¥ ;KU3Hb

3.1 | MeTtozbl TO3HAHKS 9 Ponp xuMmuu B o0ecrieyeHun PackprIBaTh poJib XUMUU B pEIICHUN
B XUMHH. YCTOWYMBOTO Pa3BUTHS YEJIOBEYCCTRA. OHEPIeTUYCCKUX, CHIPHEBBIX U

XUMUS U )KU3Hb

Ilonstue o HAay4YHbBIX METOJaxX IMO3HAHUS

U MCTOAOJIOTHH HAYYHOI'O UCCIICIOBAHMA.

HaquHe IIPUHOUIIBI OpraHu3alin
XUMHUUYECKOI'O IPpOMU3BOACTBA.
HpOMI)IH_IJ'ICHHble CITOCOOBI IMOJIYy4YCHUSA

AKOJIOTUYECKUX TPOOIIEM
YeJI0BEYECTBA, OMCHIBATH OCHOBHbBIE
HampaBJIeHUS Pa3BUTHUS XUMHUUECKON
HAYK{ ¥ TEXHOJIOTUH.

[TpumensTh mpaBuia 6€30MacHOrO
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BOKHEUIINX BENIECTB (Ha IpUMepe
IIPOU3BOJICTBA AaMMHAKa, CEPHOU
KHUCJOTHI, MeTaHoJ1a). [[poMbITIIeHHBIE
CIOCOOBI MOJTYYEHHUSI METAJUIOB U
CIJIaBOB. XMMUYECKOE 3arpsI3HCHUE
OKpY>Karolel Cpeibl ¥ €ro MOCIEeACTBHUSA.
IIpobaema nepepabomku omxo006 u
nobouHwvlx npodykmos. Poiib xuMuu

B 00€CIEUEHUH SHEPTEeTUYECKON
6e3onacHocTu. [ Ipunyunvl «3enexoii
Xumuuy.

XUMUs ¥ 310pOBBE YETOBEKA.
JlekapcTBenHsble cpenctsa. [IpaBuia
WCIIOJIb30BaHUs JIEKApPCTBEHHBIX
npenapaTtoB. Pojib XumMuu B pa3BUTUH
METUIUHBI.

Xumust . OCHOBHBIE KOMITOHEHTHI
mumy. [Tuniesrsie no6aBku. Pois xumun
B 00ecreueHny MUIIEeBON 0€30MaCHOCTH.
Kocmernueckue u napdromepHsie
cpenctia. beiroBas xumus. [IpaBuna
0€30macHOT0 UCTIOJIb30BAHUS MPENapaToB
OBITOBOM XMMHH B IIOBCETHEBHOU KU3HH.
XUMHUs B CTPOUTEINBCTBE. BakHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
6etoH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTEpHUaJIOB.

0OpallleHHs C BEIlleCTBaMHu,
UCIIOJIb3YEMbIMH B IOBCETHEBHOM
KU3HU; a TaK)Ke MpaBuia
0€301acHOro MOBEICHUS B LIEIIAX
cOepexkeHus 310POBbS U
OKPY’KaroIEeH IPUPOTHOUN CPEIBIL;
MOHUMATh OMACHOCTh BO3/ICUCTBUS
Ha KUBBIE OPTaHU3MbI OIIPEICIICHHBIX
BEIIECTB, cMbICH mokazarens 11K,
HOSICHATH HA IPUMEPAX CIOCOOBI
YMEHBILICHUS U IPEAOTBPALLICHUS UX
BPEIHOTO BO3JCHUCTBUS.
AHaIM3UPOBATH U KPUTHYECKU
OIICHUBATh UH(POPMAIIHIO, CBA3AHHYIO
C XMMHUYECKUMU MPOIECCaMH U UX
BIIMSIHUEM HA COCTOSIHUE
OKPYXaroUIEn CPeIbI.

Hcnonb30BaTh MoJTydeHHbIE 3HAHUS U
npeacTaBiieHus o cepax
JEATEeIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJIOTHUSIMU,
KaK OCHOBY JIJIs OpUEHTAIIUU

B BBIOOpE CBOEH Oymylien
poeccCuoHaNbHOM eI TETHOCTH.
Hcnonbs30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS I O0BSICHECHUS
Y IPOTHO3UPOBAHMS SIBICHUI,
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XHUMUS B CETbCKOM XO35IMCTBE.
Opranuyeckue 1 MUHEPaJIbHBIC
yI0OpeHuUsl.

Heoprannueckue marepuasl

(KOHCTPYKIIMOHHBIE MaTE€pPHUAIIbl, KPACKH,

CTEKJI0, KepaMmuKa). Marepuasbl
1151 SNEKTpOoHUKH. HanoTexHonornu

MMEIOIIUX €CTECTBEHHOHAYYHYIO
IpUPOJy, IPOTHOZUPOBATb,
aHaJIM3UPOBATh U OIICHUBATh

C MO3UIUHN KOJIOTHYECKON
0€30IaCHOCTH ITOCICACTBUS OBITOBOI
Y TIPOM3BOJICTBEHHOM JCATEILHOCTH
YeJI0BEKa, CBI3aHHOM

¢ iepepaboTKO BEIIECTB;
MCII0JIb30BaTh MOJYYEHHbIC 3HAHUS
JUISl IPUHSITUSI TPAMOTHBIX PEIICHU I
po0JieM B CUTYaIUsX, CBI3aHHBIX

C XMMHEH.

[IpuHrMaTh ydacTue B 00CYKJICHUN
po0JieM XUMHUECKON 1
JKOJIOTMYECKOM HAIPABICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO ITO3HITHIO
1o npoOjeMe u npejjaraTh
BO3MOJKHBIE ITyTH €€ pelrieHust

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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