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IMosicHUTeIbHAA 3aMIMCKA
OCHOBY MOJXOJIOB K pa3pabOTKe MPOrpaMMbl [0 XUMHUU, K ONPEEICHUIO 00IIeh
CTpaTeruu 0OOy4eHHUs], BOCIIUTAHUS U PA3BUTHUS O0YYAIOIINXCS CPEACTBAMU yueOHOTO
npeamera «Xumusi» aisa 10—-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
KoHienTyainbHbie nmojoxxeHus @I'OC COO o B3anM000yCIOBICHHOCTH IIEJIeH,
COJIep KaHMs, pe3yJIbTaTOB OOYUYEHHs U TPEOOBaHUI K YPOBHIO MOJArOTOBKH
BBITTYCKHUKOB.
B cooTBeTCTBUU ¢ JAHHBIMHU MOJIOKEHUSMU MIpOorpamMma 1o XuMuu (6a30BbIit
YPOBEHB) HA YPOBHE CPEIHETO 00I1IETO 00PA30BaAHUS:
yCTaHaBJIMBaET 00s3aTeIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpKaHUe,
OTIpEJIEIISIET KOJIMYECTBEHHBIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKH Ha KaXKI0M
ATare U3YYCHHS TpeaMeTa, IPeIyCMaTPUBAST IPHHIIUIIBI CTPYKTYPUPOBAHUS
COJIep KaHMs ¥ pacIpeesIeHHs €To 1Mo KjlaccaM, OCHOBHBIM paszjieiaM U TeMaM Kypca;
Ta€T IPUMEPHOE pacIpeeICHIE YICOHBIX YacoB M0 TEMATHYCCKUM pa3jeiaM,
PEKOMEHIYET MPUMEPHYIO TIOCIIE0BATEIPHOCTD N3YUEHUS OTACTBHBIX TEM Kypca C
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKH Y4EeOHOTO MpoIiecca,
BO3PACTHBIX 0coOeHHOCTEH oOyyatomuxcs 10—11 kmaccos;
JTA€T METOJIMYECKYIO UHTEPIIPETALIMIO TIeJIe U3yueHUs NnpeamMeTa Ha YPOBHE
COBPEMEHHBIX TPUOPUTETOB B CUCTEME CPEJIHETO 00I111ero oOpa3oBaHus,
coJlep KaTeIbHON XapaKTePUCTUKH TUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHUSI OCHOBHOM
o0pa3zoBaTeILHON TPOrpaMMBbl CPEHET0 O0IIero 00pa3oBaHus (JIMYHOCTHBIX,
MeETaIpeAMETHBIX, IPEIMETHBIX ), OCHOBHBIX BHJIOB YU€OHO-TI03HABATEILHON
JESATETLHOCTH 00YYaIOIIerocs 0 OCBOCHUIO coepxkanus mpeamera. [1o Bcem
HA3BaHHBIM TO3MIIMSIM B MPOTPaMME O XUMHUHU COOJIOJIEHA MPEeMCTBEHHOCTH C
benepanpHOl pabouel MporpaMMoil OCHOBHOTO 00111eT0 00pa30BaHuUs M0 XUMUH
(mmst 8-9 xmaccoB oOpa3oBaTEIbHBIX OpraHU3aINA, 0a30BbIN YPOBEHB).
Xumuueckoe 00pa3oBaHue, MOTYyYaeMOE BbIITYCKHUKAMH 00111e00pa30BaTEIbHOM

OpraHu3allli, SBJIAETCS HEOTHEMIIEMOM YacThIO0 UX 00pa30BaHHOCTU. OHO CITYKUT



3aBEPILAIOIINM ATAMIOM pealin3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE
KITIOYEBBIX [IEHHOCTEH, MPUCYIINX HEIOCTHON CUCTEME XMMHUECKOr0 00pa30oBaHMsL.
OTH HEHHOCTH KacaroTcsl MO3HAHUS 3aKOHOB MPUPO/IbI, (POpMUpOBaHUS
MHUPOBO33pEHUS U 00LIEN KyIbTYPhI YEJIOBEKA, @ TAKKE IKOJIOTHUECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHOU cpene. Peannsyercs
XUMHUYECKOe 00pa3zoBaHuEe 00y4arONIMXCsl HA YPOBHE CPEHEro 00111ero 00pa3oBaHus
CpeacTBaMH y4eOHOTO mpeaMeTa « XUMUs», COJIep:KaHne U MOCTPOECHUE KOTOPOTO
OTIpeJIeNIeHBbI B IPOrpaMMe MO0 XMMHUHU € YUETOM CleUU(PUKN HAYKU XUMUH, €€
3HAYEHHUA B IO3HAHUH NPUPOJIBI U B MATEPHAIBHOM KU3HU OOILIECTBA, & TAKKE C
y4E€TOM OOIIMX LEJIEW U MPUHIUIIOB, XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero odiero oopasopanus B Poccuiickoit @enepanuu. Tak, Hanpumep,
py GOPMUPOBAHUY COJIEPKAHUS TIPEIMETa « XUMUS» YUTEHBI CIEAYIOIIHE
MOJIO’KEHUS O clienu(UKe U 3HAYCHUH HayKU XUMHUHU.

XUMHUsL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOyk poJjb B
COBPEMEHHOW LIMBUJIM3AIMH, B CO3IAHUH HOBOM 0a3bl MaTepuagbHOM KyJIbTypbl. OHa
BHOCHT CBOH BKJIaJl B (POPMHPOBAHUE PALTMOHATIBHOTO HAYYHOTO MBIIICHUS, B
CO3JaHME IEJIOCTHOrO MPEICTaBIECHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE
IPUPOABI U YEJIOBEKA, KOTOPOE (POPMUPYETCS B XUMUU HA OCHOBE MIOHUMAaHUS
BEILIECTBEHHOI'0 COCTAaBa OKPY’KAIOILIEr0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU NPUMEHEHHS.
TecHO B3aMOJEICTBYsI C IPYTUMH €CTECTBEHHBIMU HayKaMH, XUMUS CTana
HEOTHEMJIEMOM YaCThbIO MUPOBOM KYJbTYpPbl, HEOOXOUMBIM YCIOBUEM YCHEIIHOTO
TpyJa U )KU3HU KaKJI0To ujieHa oOuectBa. CoBpeMeHHas XuMUs Kak HayKa
CO3UJATENIbHAsl, KAaK HayKa BBICOKUX TEXHOJIOTUI HAIPABJICHA HA PEIICHUE
rJI00aJIBHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHS YETIOBEYECTBA — CHIPHEBOIA,
YHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKOI 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B cooTBeTcTBMYM ¢ OOITUMU TEISMHU U IPUHIMIIAME CPETHETO 00IIero 00pa3oBaHus
conepxxanue npeamera «Xumus» (10—11 knaccsl, 6a30BbI ypOBEHb U3YUECHHS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO TOATOTOBKY
oOy4Jaronmxcs, He0OXOAUMYIO UM JIJisi BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHUS B KU3Hb COLMYyMa, MPOAOJIKEHUSI 00pa30BaHUsI B pa3IMYHBIX
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00JacTsX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocTaBngomyMy IpeamMeTa « XuMus» SIBISIOTCS 0a30Bble Kypchl — « Opranndeckas
xumus» 1 «O011ast 1 HeOpraHuyeckasi XUMHUs, OCHOBHBIM KOMIIOHEHTOM
CoZIep>KaHusl KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHUU TIO
HEOPTaHWYECKON XUMHH (C BKIIOYCHUEM 3HAHUN W3 00IIeH XUMUN) U OPTaHNIECKOM
xuMun. PopMUPOBAHKE TAHHOW CUCTEMBI 3HAHUU NPHU U3YYEHUU IIPEAMETA
o0ecrneurnBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us BELIECTB HA
OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUN XUMHH.

CrpykTypa conepxanus KypcoB — «Oprannueckas Xxumusi» u «Oo0mmas u
HEOpraHu4yecKas XuMus» chopMUpOBaHA B IpOrpaMMe MO0 XUMHH Ha OCHOBE
CUCTEMHOTI'0 TIOJX0/a K U3yYEHUI0 yueOHOro MaTtepuaia U 00ycioBiIeHa
MCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUI HA ONPEAEIEHHBIX TEOPETUUECKUX
ypoBHsIX. Tak, B Kypce OpraHM4eCKOi XMMHUHU BEIIECTBA PAaCCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUU CTPOEHHUSI OPTaHUYECKUX COCIMHEHHMI, a TAK)KE HA YPOBHE
CTEPEOXUMUYECKUX U JIEKTPOHHBIX MPEJICTABICHUI O CTPOEHUH BenlecTB. CBeeHUs
00 M3y4aeMbIX B Kypce BeUIeCTBaxX JAl0TCs B pa3BUTUU — OT YIJIEBOJOPOJIOB J10
CJIOXHBIX OMOJIOTUYECKH AKTUBHBIX COEAMHEHUN. B Kypce oprannueckoi XuMuu
MOJTY4aroT pa3BUTHE CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO 00111€T0 00pa3oBaHUs
NepBOHAYAIILHBIE MPEICTABIICHUSI O XUMUUYECKOU CBSI3HU, KIIACCU(DUKAITMOHHBIX
IpU3HaKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHHUS, O XUMHUYECKOU
peakiui Y JUYHOCTHO 3HAYMMBIX TIPOOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUECKU
OCMBICTTUBATh MH(DOPMALIUIO U TPUMEHSATD €€ ISl TOMOJIHEHHS] 3HAHUH, peLlIeHUs
MHTEJUIEKTYaJIbHBIX U SKCIIEPUMEHTAIIbHBIX UCCIEA0BATENIbCKUX 3a/1a4. B nenom
coJiepkaHue y4eOHOro npeameTa « XuMush JaHHOTO YPOBHS U3yUEHUs
OpPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYUAOIINXCSI MUPOBO33PEHUECKOW OCHOBBI
JUTsl TOHUMaHusT PUIT0COPCKUX UIEH, TAKUX KaK: MaTepruaIbHOE €IMHCTBO
HEOPraHUYECKOTO M OPraHMYEeCKOro MUpa, 00yCIOBICHHOCTh CBOMCTB BELIECTB UX
COCTaBOM M CTPOCHHMEM, IMO3HABAEMOCTh MPUPOIHBIX SIBICHHUM MMyTEM HKCIIEPUMEHTA
Y PEIICHUS MPOTHBOPEYNI MEXKITYy HOBBIMH (PaKTaMU U TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHKUE POJIA XMMHUU B PEILIEHUH SKOJIOTUYECKUX MPOoOJeM, a
TaKxe MpooJieM cOepe’KeHUs SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3JJaHUSI HOBBIX
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TEXHOJIOTUI U MaTepPUAJIOB.

CoryiacHO TaHHOW TOYKE 3pEHUS TJIABHBIMU LIETSAMU U3YUYEHUS IPEAMETA « XUMHUSD)
Ha 6azoBoM ypoBHe (10-11 ki1.) sBHISAIOTCS:

dbopMHpOBaHNE CHCTEMBI XUMHYECKUX 3HAHUHN KaK BAYKHEHIIIEH COCTABISIOMIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MUPa, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIC MOHATHS,
dbyHIaMeHTaJIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHUE U
MOHMMAHME CYIIHOCTH JIOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,;

dbopMupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEILIECTB
Y XUMHYECKUX PEAKIMil, HEOOXOAUMBIX I PUOOPETEHUST YMEHUIN
OPUEHTUPOBATHCS B MUPE BEUIECTB U XUMUUYECKUX SIBJIICHUN, UMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MIOBCEAHEBHON KU3HU;

pa3BUTHE YMEHUN U CIOCOOOB AESTEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOI0 SKCIIEPUMEHTA, COOIIOIEHUEM IIPABUIT O€3011aCHOTO
oOpallieHusl ¢ BEIIECTBAMU.

B 31011 CBSI3M NpU M3y4EHUU NPEeIMETa « XUMUSD» JOMUHHUPYIOUIEE 3HAUYCHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanTtamus o0y4JarIuXcs K YCIOBUAM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(dbopMHpOBaHKE UHTEIJIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHuI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPUHATHIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYaLUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

(dbopmHpoBaHrEe y 00YUYaIOIIMUXCS KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIH),
UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE JJIS PA3JIMYHBIX BUIOB JIEATEIIBHOCTHU: PELICHHUS
npo0siemM, MoucKa, aHaiau3za U o0paboTku MHGMOpPMALUMU, HEOOXOIUMBIX IS
npUOOpPETEHUS OMbITA JAESTEIIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE MECTO B TIO3HAHUU
XUMHH, a TAKXKe JJIsl OLEHKHU C MO3UINNA SKOJIOTHYECKO 0€30MacHOCTH XapaKkTepa
BJIUSIHUA BEIIECTB U XUMUYECKHUX MIPOLIECCOB HA OPraHU3M Y€JIOBEKa U IPUPOJAHYIO
cpeny;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN 00yUaroIUXCs: CTOCOOHOCTH CaMOCTOSITEILHO MMPUOOPETATh HOBBIE

5



3HAHMS 10 XUMUU B COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTSAMHU, UCIIOJIH30BATh
COBpeMeHHbI€ MH(OPMALIMOHHBIE TEXHOJIOTUH JJIsl TOUCKA U aHAIN3a YYEOHOH U
HAy4YHO- NOMYJISIPHON HH(OPMAIIUU XUMHYECKOTO COJEPKaHMUS;

dbopMHpOBaHKE U Pa3BUTHE Y O0YYAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEO0OXOIUMBI, B YACTHOCTH, IPH IJIAHUPOBAHUU U MPOBECHUN XUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE y 00yYalomUXCcsl yOeKIEHHOCTH B TYMaHUCTUYECKOM HAPaBIEHHOCTH
XUMHH, €€ BAXKHON POJIM B PEIICHUH TTI00ATBHBIX MPOOJIEM palliOHAIBLHOTO
IPUPOIOTIOIB30BAHUS, IOMOIHEHUS YPHEPTETUYECKUX PECYPCOB U COXPAHEHUS
IPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpEeKHOTO OTHOLICHHS K
IPUPOJIC U CBOEMY 370POBBIO, a TAK)KE IPUOOPETEHHS OMBITA UCIIOIB30BAHUS
MOJIYYCHHBIX 3HAHUN JUIsl IPUHATHSI TPAMOTHBIX PEIICHUHN B CUTYAIIUSIX, CBSI3aHHBIX C
XUMUYECKUMU SIBIICHUSMH.

Lenu u 3agaun U3y4eHHs MpeaMeTa « XUMHUS TOTYYUIH MOAPOOHYI0 METOIMYECKYIO
MHTEpHIpeTanuio B pazzaeine «lnanupyembie pe3yabTaThl OCBOSHUS ITPOTPAMMBI 110
XUMHI», O7arogaps 4emMy o0ecredeHo Y€TKOe MpeACTaBIeHUE O TOM, KaKie 3HAHUS U
YMEHHsI IMEIOT MPSMOE OTHOIICHHUE K pean3aliii KOHKPETHON IIEIH.

B ydueOHOM 11aHe cpeiHero 001ero 00pa3oBaHus MPeaAMET « XUMHUSD 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00mactu « EcTecTBEeHHO-HAYUHBIE IPEAMETHI.
OO6111ee YuciI0 YacoB, PEKOMEHIOBAHHBIX ISl U3y4eHUsI XUMUU — 68 gacos: B 10

kiacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B Heenio).



Conep:xanue o0yueHust
10 KJIACC
Teopernyeckre OCHOBBI OPraHUYECKON XUMUU
[IpenmMeTr opraHM4ecKor XMMHUHN: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYECHNUE B
ITOJIyYEHHUH HOBBIX BEIIECTB U MAaTEpUaJIOB. TeopHsi CTpPOCHHS OPraHUIECKUX
coequHennit A.M. BytnepoBa, e€ ocHOBHbIE O10KeEHUSI. CTPYKTYpHBIE (YOPMYIIbI
OopraHn4yeckux Bemects. ['omoiorus, nzomepus. XuMH4YeCKas CBsI3b B OPTaHUYECKUX
COEIMHEHUSX — OJJMHAPHBIEC U KPATHBIE CBA3HU.
[IpencraBienue o knaccudukau opranudeckux BemiecTs. Homenkmnarypa
OpraHUYECKUX COEIUHEHUH (CUCTEMaTHYECKas) U TPUBHAJIbHBIE HA3BAHUS
BAKHEHMIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.
DKCIIEpUMEHTAIBHBIE METO/IBI U3YUYEHHUSI BEIIECTB U UX MTPEBPAILCHUN
O3HakoMIIeHHE ¢ 00pa3aMi OPraHUYeCKUX BELIECTB U MaTeprajlaMu Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJ OPIraHUYECKUX BEIECTB, HAOIIOACHUE U OTIUCAHUE
JEMOHCTPAMOHHBIX OIBITOB I10 MTPEBPAILEHUI0 OPTaHUYECKUX BEIECTB MPH
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).
YrneBoaopoasl
AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUH psl. MeTaH U 3TaH — MpOCTENIINE
IpEICTAaBUTENN AIKAHOB: (PU3UUYECKHE U XMMHUECKHUE CBOICTBA (peakuy 3aMeIIeHUs
Y TOPEHUS ), HAXO0XKJICHHUE B MPUPO/IE, IOJyYEHHE U IPUMEHEHUE.
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH Psil. DTUIIEH U IPOIUJIEH —
MPOCTEUIINE PEICTABUTENN AJTKEHOB: (PU3NUYECKHE U XMMUYECKIE CBOMCTBA
(peakiu TuApUPOBAHUS, TATOT€HUPOBAHUS, TUAPATALIUN, OKUCIICHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.
Ankanuensl: Oytaguen-1,3 u metminOyranuen-1,3: ctpoeHue, BaXHelme
XUMHUYECKHE CBOMCTBA (peakuus rnonumepusanun). [loaydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.
AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMSI, TOMOJIOTUYECKHUM psill. ALIETHIIEH —
IPOCTEHIINI PEeICTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U
XUMUYECKHE CBOMCTBA (peaKlMy THAPUPOBAHUS, TaJJOT€HUPOBAHUS, THIpaTalLIH,

rOpeHus), MOJy4YeHrue U MPUMEHEHHE.



Apensl. benzoun: cocTaB, cTpoeHue, pU3nYecKue 1 XMMUYECKHE CBOMCTBA (peakLuu
raJIOr€HUPOBAHMS U1 HUTPOBAHUS ), IOJy4Y€HHE U TpuMeHeHue. Tomyorn: cocras,
CTpoeHHE, (PU3NUECKNE U XUMUYECKUE CBOMCTBA (pPEaKIIMU raJIOTEHUPOBAHUS U
HUTPOBAHMS), MOTYYEHUE U IPUMEHEHHE. TOKCUYHOCTh apeHOB. [ eHeThnuecKas CBA3b
MEXIY yrieBOAOPOJAAMH, MPUHAIICKAIIUMU K Pa3IMYHBIM KJIACCAM.

[TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB. I[pupoiHbIii ra3 U MONMyTHHIE HEPTIHBIE
ra3el. Hed s u e€ npoucxoxaenue. CriocoOwl mepepaboTku HePTH: TIEpEeTroHKa,
KPEKUHT (TepMHUYECKUN, KaTaTUTUYECKUH ), upoau3. [IpoaykTel nepepaboTku
He(TH, UX IPUMEHEHHUE B MPOMBIIINIEHHOCTH U B ObITY. KaMeHHBIi yronb u
MPOJIYKTHI €ro NepepadoTKu.

OKCIEpUMEHTAIBHBIE METO/IBI U3YUYEHHMSI BEIIECTB U UX MIPEBPALLCHUIA
O3HakomiIeHHE ¢ 00pa3liamMH MIACTMACC, KAYYyKOB U pe3uHbl, Kojuiekuuu «HedTb»
U «YT0JIb», MOIEIIMPOBAHUE MOJIEKYJI YIJIEBOJIOPOIOB U rajJOr€HONPOU3BOIHBIX,
IPOBEJCHUE NMPAKTUUECKONU pabOThI: OJyUYEHHUE STUIICHA U U3YUYEHUE €r0 CBOMCTB.
Pacuérnrie 3agaun

Bbruncnenus no ypaBHeHUIO XUMUYECKOM peakuuu (Macchbl, 00bEMa, KOJIMYecTBa
MCXOJTHOTO BELIECTBA WU MPOAYKTa PEAKIMU O U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).
Kucnopoaconepxaiye OpraHi4ecKre COEqUHEHUS

[IpenenbHbIE OTHOATOMHBIE CIUPTHL. METaHOI U ATaHOJI: CTPOEHUE, (PU3NIECKUE U
XUMHUYECKHE CBOMCTBA (PEaKLUU ¢ aKTUBHBIMHM METAJIIaMU, IaJJOT€HOBOJAOPOIaMH,
ropeHue), npuMeHenre. BogopoaHbie CBsI3M MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M YeJIOBEKa.

MHoroaromMHbie COUPTHL. DTUICHTINKOJIb U TIULEPUH: CTPOEHHE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO HIEIOYHBIMA METAJUIAMH, KAYECTBEHHAs
peakuysi Ha MHOINOATOMHBIE CIUPTHI). [IefiCTBHE HA OpraHU3M YEI0BEKa.
[IpumeHeHue rimuepruHa U 3THUIIEHTJIKOJIA.

®deHoJI: CTPOECHUE MOJIEKYJIbI, PU3NYECKHE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTh
dbenona. [Ipumenenue deHoma.

Anpaerunpl ¥ KeToHbl. @opManbIETru/l, alleTalbAECTUI: CTpOEHUE, GPU3HUUECKUE U

XUMHUYECKHE CBOMCTBA (peaKI_[I/II/I OKHCJICHUA U BOCCTAHOBJICHHUSA, KAUCCTBCHHBIC



peaKiym), MOJTy4YeHUE U MPUMEHEHHE.

ATlleTOH: cTpoeHne, (U3NIECKUE U XUMHUECKIE CBOMCTBA (PEAKIINK OKUCIICHUS U
BOCCTaHOBJICHHUSI ), MOJTyYEHUE U IPUMEHEHHE.

OIHOOCHOBHBIE Mpe/ieTbHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAS U YKCYCHAas
KHUCTIOTBI: CTpOCHUE, GPU3NYECKUE U XUMUYECKIE CBOMCTBA (CBOWCTBA, OOIIHE TS
KJlacca KUCIIOT, peakilus 3Tepudukanun), noaydeHue u npumeHenue. CreapuHoBasi u
OJIEMHOBAS KMCJIOTHI KaK MPEACTABUTENH BHICIITUX KapOOHOBBIX KUCIOT. MbLTa Kak
COJIM BBICIHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JIEUCTBHE.

Crnoxubie 3¢upbI Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOMKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupos. bruosornueckas ponb
KUPOB.

VYrieBoabl: cocTaB, KiaccuPUKaIus yriaeBoI0B (MOHO-, IU- U MOJUCAXapHUIbI).
['moko3a — mpocTeiiuii MOHOCaxapu1: 0COOEHHOCTH CTPOCHUSI MOJIEKYJIbI,
bu3nyeckue 1 XMMUYECKHE CBOMCTBa (B3auMoeiicTBue ¢ ruapokcuaoM meau(1l),
OKHCJICHHE aMMHUAYHBIM pacTBOpPOM okcuja cepedpa(l), BocctaHoBieHe, OpoKeHUE
TJIFOKO3b1),HAX0XKJICHHUE B PUPO/IE, MPUMEHEHHE, Onosiorudeckas poib. dotocunTes.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Caxapo3sa — mpeCTaBUTENb IUCAaXapHuI0B, THAPOJIN3, HAX0XKICHUE B PUPOJIE U
MIPUMEHEHHUE.

Kpaxman u uemirono3a kak npupojiHbie noaumepsl. CTpoeHue Kpaxmania u
LEeJUTH0103bl. PU3NYECKUE U XUMUYECKUE CBOMCTBA KpaxMaia (THAPOIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTATbHBIE METO/Ibl U3YyUEHHUS BEIIECTB U UX MPEBPAIICHUIN
[IpoBenenue, HaOIIOCHUE U OMUCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIEC PEAKLIUU OJJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATAaHOJIa
okcusioM Menu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMO/JICUCTBUE TIIMIIEPUHA C
ruapokcugom meau(Il)), anpaernaoB (OKMCIEHUE aMMUAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u ruapoxkcuaom meau(ll), B3aumoaelicTBre Kpaxmasa ¢ HOJI0M),
MIPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.
Pacuétnrble 3amaun

Boluncienus o ypaBHEHUIO XUMUYECKOM peakinuu (Macchl, 00bEMa, KOIMYeCTBa
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MCXOJTHOTO BEUIECTBA WM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEWIECTB MU MPOAYKTOB PEAKIIUN).
A30TCcozepIKallie OPraHUYECKUE COCTUHEHUS

AMuHbl. MeTHUIIaMUH ¥ aHWIMH: COCTaB, CTPOCHHE, (PU3HUECKHUE U XUMUYECKUE
CBOICTBA (TOpEHHUE, B3aUMOJECHCTBUE C BOJAOW U KUCIOTAMH).

AMMHOKHCIIOTHI Kak aM(QOTepHbIE OpraHuyecKue coequHeHuss. Ou3nyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe riauluHa). buonornyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benku kak npupoHble BBICOKOMOJIEKYJIApHbIE coeaquHenus. [lepBrunas, BTopuyHas
U TPETUYHAS CTPYKTypa OeNIKOB. XUMUYECKHE CBOMCTBA OEITKOB: THIPOJIH3,
JIeHaTypalusl, KaueCTBEHHbIE PEAKIIUN HA OCJIKH.

OKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHHSI BEIIECTB U UX MPEBPAILICHUIA
Habmroienue u onucanue JEMOHCTPALIMOHHBIX OIBITOB: J€HATYpalys OCJIKOB MpH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BBICOKOMOJIEKYIISIpHBIE COEIUHEHUS

OCHOBHBIE ITOHATHS XUMUU BEICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb MOJIMMEPHU3ALUH, CPETHASL MOJIEKYIISIpHAS
Macca. OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUIN —
MOJINMEPHU3ALUS U MOJUKOHIEHCALUS.

[InacTmaccel (MOIUATUIIEH, TOTUIPOIUIIEH, TOTUBUHUIXJIOPHT, TOTUCTHPON).
HatypanbsHblil 1 cMHTeTHYECKHE KaydyKu (OyTaaueHOBbIHN, XJIOPOTPEHOBLIN U
M30IPEHOBLIN). BoslokHA: HaTypalibHbIE (XJIOMOK, MIEPCTh, MIETK), UCKYCCTBEHHbIC
(arleTaTHOE BOJIOKHO, BUCKO03a), CHHTETUYECKHE (KAlpOH U JIABCAH).
OKCIEpUMEHTAIBHBIE METO/IbI M3YYEHHUSI BEIIECTB U UX MTPEBPALLCHUIA
O3HakomileHHE ¢ 00pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBI3U

Peanuzanust MeXIpeAMETHBIX CBA3EN IPU U3YUEHUH OPTAHUYECKOM XUMUHU B 10
KJIacCce OCYIIECTBIISIETCS Yepe3 UCII0JIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX
MOHATUH, TaK ¥ TIOHATHUM, ABJISIONINXCS CUCTEMHBIMU ISl OTAENBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IIKJIA.
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OO1ue ecTecCTBEHHO-HAYYHBIE TIOHSATHUS: SIBJICHHE, HAYYHBIN (DaKT, THIIOTE3a, 3aKOH,
Teopwsl, aHaJIN3, CHHTE3, KJIIACCU(PUKAIINS, TIEPUOTUIHOCTH, HAOTI0IEHNEe, N3MEpPEHNE,
OKCIIEPUMEHT, MOJICTTUPOBAHHE.

dwusznka: MaTepusi, SHEPTHsI, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHUCCKHUI
YPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3UUECKHe
BEJIMYMHBI U SMHHIIBI X U3MEPEHHUS.

buonorus: kierka, opranusm, buocdepa, 0OMEH BeIIecT B OpraHU3Me,
doTocuHTE3, OMOIOTUYECKH aKTUBHBIC BEIECTBA (OCIKH, YTIIEBOIbI, JKUPHI,
dbepmenTsl). ['eorpaduss: MuHEpanbl, TOPHBIC MOPOJIBI, IOJIE3HBIC HCKOTIACMbIC,
TOTTUBO, PECYPCHI.

TexHoNorus: NMUIEBbIE TPOIYKThI, OCHOBBI PAIMOHAILHOTO MTUTAHHUS, MOIOIIUE
CpeIICTBa, IEKAPCTBEHHBIE U KOCMETHICCKUE TTpenapaThl, MaTePHUAITbI U3

HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KJTACC

TeopeTnyeckre OCHOBBI XUMUU

XUMHUYECKHUH 351IeMEHT. ATOM. SIApo aToMa, M30TONbL. DJIEKTPOHHAsE 000I0YKA.
DHEPreTHYECKUE YPOBHH, TTOyPOBHUA. ATOMHBIE OpOUTAIH, S-, P-, d- SJIeMEHTHI.
Oco0eHHOCTH pacTpeeieHHs JIEKTPOHOB M0 OpOUTAJISIM B aTOMaX 3JI€MEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(DUTypaLHsi aTOMOB.
[Tepunonnueckuit 3akoH u llepuoauueckas cucrema XuMudeckux 3semMeHToB J[.1.
MenneneeBa. CBsi3b NEPUOINYECKOTO 3aKOHA U [leproanyeckon CUCTEMBI
xuMuueckux 3nemeHToB .M. Menneneesa ¢ COBpeMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U
o0pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB [0 IpyniaM U nepuojam. 3HauyeHue
NEPUOINYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

CrpoeHnue BeniecTBa. XUMUYECKas CBA3b. BUAbl XUMHUECKOH CBSI3U (KOBaJIEHTHAs
HEMOJISIpHAS U NOJISIpHAsA, MOHHAs!, MeTaJTnyeckas ). Mexanu3Mbl 00pa3oBaHus
KOBAJICHTHOM XUMHUUYECKOU CBsI3M (OOMEHHBIN M IOHOPHO-aKIIENITOPHBIN ).
BopopoaHnas cBsi3b. BaieHTHOCTh. DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIIECHUS.
HNoHbl: KaTHOHBI ¥ AaHUOHBIL. BelecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
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CTPOEHMS. 3aKOH OCTOSTHCTBA COCTABA BEIIECTBA. UMbl KPUCTATUIMYECKUX PEMIETOK.
3aBUCUMOCTh CBOICTBA BELIECTB OT THIIA KPUCTAIMYECKON PEIIETKH.

[ToHsATHE O TUCTIEPCHBIX cUcTEMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coeinneHnid. HoMeHkmaTypa HeopraHu4eckux
BEILIECTB. ['eHeTHYECKash CBSI3b HEOPraHUYECKUX BEHIECTB, MPUHAIJIEKAIUX K
Pa3JIMYHBIM KJIACCaM.

Xumuueckas peakiusi. Knaccudukanus XMuMUYECKUX peakiuil B HEOPraHUIEeCKOM U
OpPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEILIECTB, 3a4KOH COXPAHEHHUS U
MPEBPALIEHUS SHEPTUU [TPU XUMUYECKUX PEAKIIUSX.

CKOpoCTh peakiyu, €€ 3aBUCUMOCTb OT pa3IN4HbIX (hakTOpoB. OOpaTUMBbIE PEAKIIUH.
Xumuyeckoe paBHoBecue. GaKTOPBI, BIUSAIOIMIMNE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

OnexTponutryeckas auccoruanys. CHUibHbIE U cinadble 3neKTponuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJAsA, HEUTpaabHasd, menodnas. [lonsatue o
BoopoaHOM noka3zarene (pH) pactBopa. Peakuuu nonsnoro oomena. I'naponus
HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB.

OKHCIUTENEHO-BOCCTAHOBUTENbHBIE peakiuu. [loHaTre 00 31eKTpoIn3e paciyiaBoB
Y pacTBOPOB couiell. [IpuMenenue anekrposnunsa.

DKCIEpUMEHTATBHBIE METO/ABI N3yUYEHHS BEIECTB U UX MPEBPALLICHUI
Hemonctpanus tadmui «Ilepuoanueckas cuctema Xumuueckux snemeHTon J[. 1.
MeHneneeBay, U3ydeHUE MOJICNICH KPUCTATUIMYECKUX PEMIETOK, HAOIIOIEHUE U
OMHCAHKE IEMOHCTPALIMOHHBIX U TA0OOPATOPHBIX ONBITOB (Pa3ioKEHUE MEPOKCUIA
BOJIOPO/Ia B IIPUCYTCTBUM KATAJIU3aTOPA, OIIPEAEICHUE CPEABI PACTBOPOB BELIECTB C
MOMOILbIO YHUBEPCATBLHOTO UHANKATOPA, PEAKIMA HOHHOTO 0OMEHa), MPOBEICHUE
MPaKTUIECKON paboThl «BiusiHue pa3audHbIX (PaKTOPOB HA CKOPOCTh XUMUUYECKON
peaKIumn».

Pacuérnrple 3amaun

Pac4érel 10 ypaBHEHUSIM XUMUUYECKUX PEAKIIHM, B TOM YHCIIE TEPMOXUMUYECKUE
pacy€Thl, pacu€ThI C UCIIOJIB30BAHUEM MOHATHUS «MACCOBAsI I0JIS BEIIECTBAY.
Heoprannueckas xumust
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Hemerannel. [lomoxxenne HemeTaimioB B [Ileproindeckon CUCTEME XUMUYECKUX
anemenToB J[.W. MeHnneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB. DU3nUeCKHe
CBOMCTBa HEMETAJIOB. AJNIOTPOIUS HEMETAJJIOB (Ha MPUMEPE KUCIOPO/Ia, CEPHI,
dbocdopa u yriaepona).

XUMHYECKHE CBOMCTBA BAXXHEHIIIMX HEMETAUIOB (TAJIOTCHOB, CEphI, a30Ta, (hocdopa,
yIaepoJia ¥ KPEMHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOCOAEPKAIIUX KUCIIOT,
BOJOPOJHBIX COETUHEHUN).

[IpuMeHeHne BaXXHENIIINX HEMETAIJIOB U UX coequHEHn. Metasuel. [lomoxenue
MeTaioB B [leproanueckoit cucreme xumuueckux aemenToB .M. Menneneesa.
Oco0eHHOCTH CTPOEHUS ICKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O01ue
busnueckue cBoiicTBa MeTauioB. CIUiaBbl METAILIOB. DJIEKTPOXUMUUYECKHUM PsiJT
HaIpsHKEHUM METAJUIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIINX METAJIJIOB (HATPHUH, Kallui, KaJIbIIUH, MarHuu,
ATIOMUHUHN, ITUHK, XpPOM, JKEJIe30, ME/Ib) U UX COCAUHECHUIA.

OO01ue criocoObl nofyuyeHus MetayioB. Meramnyprus. Koppo3ust MeTasios.
CriocoObI 3a1uThl OT KOppo3uu. [IpumMeHnenrne MeTamioB B ObITY U TEXHUKE.
DKCIepUMEHTAIBHBIE METO/Ibl U3YUYEHUSI BEIIECTB U UX MPEBPAILICHUM

N3yuenne komiekiuu « MeTalljibl ¥ CIUIaBbl», 00pa3lioB HEMETAIOB, PELICHUE
HKCIIEPUMEHTAILHBIX 3aJ1a4, HAOJI0/IEHHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOEHCTBUE THAPOKCHIA ATFOMUHUS C PaCTBOpaMu
KHUCJIOT U LIEJI0YE, KAUECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérnrie 3agaun

Pacuétbl Macchl BelecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJIUYECTBY BEIIECTRA,
Macce Wik 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETHI MACCHI
(00BéMa, KoJIMUECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CIIU OJTHO U3 BEUIECTB UMEET
MIPUMECH.

XUMHUS U )KU3Hb

Ponb xuMuu B 06€Cie4eHNH KOJIOTUYECKOM, YHEPTETUYECKON U TTUIIIEBOM
0e30macHOCTH, Pa3BUTHH MEIUIIUHBI. [[OHITHE 0 HAYYHBIX METOaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBnenuss 00 0OMIMX HAYYHBIX MPUHIIUIAX TPOMBIIIJIEHHOTO MOTYYEeHUS
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Ba)KHEHIIINX BEIIECTB.

Yenosek B MUpE BEUIECTB U MATEPUAIIOB: BAXHEUIIINE CTPOUTEIIBLHBIE MAaTEPUAIIbI,
KOHCTPYKLMOHHBIE MaTEpHaJIbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTEpHaJIbI IS
AIIEKTPOHUKH, HAHOMAaTepHUalbl, OPraHUYECKUE U MUHEPAJIbHBIE YI0OPEHHUS.

X¥UMUs U 30pOBbE YETOBEKA: ITPABUJIA UCIIOJIb30BaHMUs JICKAPCTBEHHBIX IIPENApaToB,
paBuiia 0€30MaCHOr0 MCII0Ib30BaHMsI IPENapaToB OBITOBOM XUMUU B TIOBCEIHEBHOM
KU3HH.

MexnpenMeTHbIE CBA3U

Peanuzanms MeXnpeaMeTHbIX CBSI3€l TPU U3yUYEHUH O0IE 1 HEOPTaHUYECKOU
xumuu B 11 Kitacce ocymecTBiIseTcs Yepe3 UCIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX IOHATHN, TaK U MMOHATUH, ABISAIOMINXCS CUCTEMHBIMU JUJISL OT/EIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11ue ecTecTBEHHO-HAayYHbIE MOHATHUS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs,
aHaJlu3, CUHTE3, KlaccuuKaius, NepuogUIHOCTb, HA0JII0/IEHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHHE.

®dusnka: MaTepHUsi, SHEPTHsI, MACCA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaJO0aKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKHUI YPOBEHB, BELIECTBO, TEJIO, 00BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, (PU3NUECKHE BEJIMUYMHBI U €IMHULIBI UX U3MEPEHHUS,
CKOPOCTSb.

buonorus: kierka, OpranusM, 3KocucTema, ouocdepa, Makpo- U MUKPO3JIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepabl, TOPHBIE TOPOIbL, TOJIE3HbIE HCKOTIAEMbIE, TOTUIUBO,
peCypCHI.

TexHonaorus: XuMu4ecKast POMBIIIIIEHHOCTb, METAJULYPIHsl, IPOU3BOICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIBCKOXO35IMCTBEHHOE MIPOU3BOCTBO, TUIIEBAS
IPOMBIIIIEHHOCTD, (papManieBTHUECKasi MPOMBIIIIEHHOCTb, TPOU3BOCTBO
KOCMETHYECKHUX IIPENapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPUAIIOB,

QJICKTPOHHAA NPOMBIIJIICHHOCTb, HAHOTCXHOJIOI'HH.
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[InaHupyemblie pe3yabTaThbl

JIMYHOCTHBIE PE3yJIbTaThI

®I'OC COOQO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS 00yJarouuMucs
IPOrpaMM CpeTHEro 001Iero 00pa3oBaHus (JIMYHOCTHBIM, METAIIPEAMETHBIM U
npeaMeTHbIM). HayuyHo-MeToInuecKkoi OCHOBOM Il pa3padOTKH TUIAHUPYEMBIX
pe3yAbTaTOB OCBOCHHUS MPOTPAMM CPEAHETO O0IIero 00pa3oBaHUsl SIBISETCS
CUCTEMHO- J€ATEIbHOCTHBIN MOAXO/.

B coOTBETCTBUHU C CHCTEMHO-AESITEILHOCTHBIM OAXO0AOM B CTPYKTYPE JINUHOCTHBIX
pe3yabTaTOB OCBOCHHS MMPEAMETa «XUMHsD Ha YPOBHE CPEIHEro o0IIIero
00pa30BaHMsI BBIZCIICHBI CIEAYIONINE COCTABIIAIONINE:

0CO3HaHUE 00YYaAIOUUMUCS POCCUMCKON I'PaX/1aHCKON HAEHTUYHOCTH — FTOTOBHOCTHU
K CaMOpPa3BUTHIO, CAMOCTOSATEILHOCTH H CAMOOIIPEIETIEHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LIEJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM TMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;
TOTOBHOCTB U CIIOCOOHOCTh 00YYarOIIUXCSl pyKOBOJICTBOBAThHCS B CBOEH
JeATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MPUCYIIIMMHU LIEJIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CTIOCOOHOCTH CTaBUTh LIETHU U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS MpeAMETa « XUMHUSD JOCTUTAIOTCS B €IMHCTBE
y4eOHOHN U BOCIIUTATENIbHON JESTENBHOCTA B COOTBETCTBUU C TYMAaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMU U UJ€aTaMU
POCCHIICKOTO TPaXTAHCKOTO OOIIECTBA, MPUHATHIMUA B OOIIECTBE HOPMaMHU U
npaBUJIaMH MOBEACHHUS, CIIOCOOCTBYIOIMMHU MPOLECCaM CaMOIO3HAHUS,
CaMOpa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUSI IMYHOCTH O0YYaIOITUXCS.
JIMYHOCTHBIE pe3ybTaThl OCBOEHUS MPEAMETA « XUMHUSD» OTPAKAIOT
c(hOpPMHPOBAHHOCTH OMbITA TO3HABATENLHON U MPAKTUYECKOU EATETbHOCTH
oOyJaroumxcs Mo peanu3aly NPUHIATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHUCIIE B
YacTH:

IPa)KJaHCKOTO BOCIIUTAHUSA:
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OCO3HaHUs 00YUYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPSIKY;

MPEJICTABICHUS O COITUAIBHBIX HOPMaX M MPaBHIIaX MEKIMYHOCTHBIX OTHOIICHHI B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU JACATEIHHOCTH MIPHU CO3TaHUHN YUCOHBIX
MIPOEKTOB, PEIICHUH YUYCOHBIX M MO3HABATEIBHBIX 33124, BHITTOJTHEHUN XUMUIECKIX
DKCIIEPUMEHTOB;

CTIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY ¥ apTyMEHTBI
JIPYTUX MPU aHATM3E PA3TNIHBIX BUIOB YI€OHOH ACSITEIBHOCTH;

MaTPUOTUYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEAUIO0 OTE€UECTBEHHOU
XUMHUH,

YBaXXEHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUSI TOTO, YTO JOCTUXKEHHUS HAYKU €CTh PE3YNbTAT JTTUTEIbHBIX
HaAOJTFOICHHH, KPOITOTIMBBIX IKCIIEPUMEHTATBHBIX TTOMCKOB, TIOCTOSHHOTO TPYIa
YUEHBIX U MPAKTUKOB;

WHTEpeca W MO3HABATEIPHBIX MOTHBOB B TIOJYUYCHHUH U TTOCIICIYIONEM aHATIN3e
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XMMUH;
JTyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIluH, CBA3aHHBIC C XUMHUYECKUMU SIBIICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICH Ha MOPAJIbHO-HPABCTBCHHBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJICHNE U TTOCTYIIKH CBOMX TOBAPHILEH C TTO3UIIUN
HPaABCTBECHHBIX M NMPABOBBIX HOPM M OCO3HAHUE MTOCIIEICTBUI 3TUX TIOCTYITKOB;
bopMHUpPOBaHUS KYJIBTYPHI 3/T0POBbSI:

MOHUMAaHUS [EHHOCTEH 37J0pOBOTO M 6€30MacHOro 00pasa KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYCCKOMY U IICHXUICCKOMY
3JI0POBBIO;

coOJII0ICHUS TTPaBUII 0€30MacHOTO 0OpaIlleHHs C BEleCTBaMU B OBITY, OBCEAHEBHOM
YKU3HH M B TPYJIOBOH JCATEIBHOCTH;
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MMOHWMAaHMS IIEHHOCTHU MPABWJI MHAUBUYATBHOTO U KOJUIEKTUBHOTO 0€3011acHOTO
MOBEACHUS B CUTYAIUAX, YTPOKAKOIINUX 30POBBIO U KU3HU JIOJIEH;

OCO3HAHUS TIOCIIC/ICTBUI U HEMPUATUS BPEIHBIX MPUBBIUCK (YIIOTpEOICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

TPYAOBOI'O BOCIIUTAHUSA:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIBCKON JICATEIIbHOCTH,
OOIIECTBEHHO TOJIE3HOW, TBOPUECKOU U JPYTHX BHIIAX ACSITCIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4aCTHUE B PEIICHUM MPAKTUUYECKUX 3a/1a4 COI[UATIbHOM
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpECA K MPAKTUYECKOMY  HM3Y4YEHUIO Mpodeccuil pa3auyHoOro poja, B
TOM YHCJIE HA OCHOBE PUMEHECHUS MPEIAMETHBIX 3HAHUW 110 XUMUU;

YBAXKEHUS K TPYAY, JIIOJAAM TPYIa U pe3yiabTaTaM TPYAOBOM JIESITEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYAIBHON TPAaeKTOPHH 00pa30BaHUs,
Oynaymieit mpodeccun U peanu3alui COOCTBEHHBIX KU3HEHHBIX IJIAHOB ¢ YIETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEM
00I11eCTBA;

AKOJIOTUYECKOTO BOCITUTAHUS:

AKOJIOTMYECKH 11€J1eCO00pa3HOTO OTHOIICHUS K MPUPOE, KaK UCTOUHUKY
CYIIIECTBOBAHMS KU3HU Ha 3EMJIC;

MOHMMAaHMS TJI00ATBFHOTO XapaKTepa SKOJOTHUECKUX MPoOJIeM, BIUSHUS
AKOHOMMYECKHUX MPOIECCOB HA COCTOSIHUE MTPUPOTHON U COLIMAIIBHOM CPEJIbI;
OCO3HAHUSI HEOOXOAMMOCTH UCIIOIB30BaHUS JOCTUKEHUN XUMUU JIJIS PELICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BAHHS;

AKTUBHOTO HENPHUSATHUS AEUCTBUM, IPUHOCAIIUX BPE] OKPYKAOIIEH IPUPOTHOM
cpene, yMEHHS TPOTHO3UPOBATh HEOIArONPHUATHBIEC SKOJIOTMYECKUE TTOCIEICTBUS
MPEINPUHUMAEMBIX ACUCTBUN U MPEAOTBPALLATh UX;

HAJIMYKS PA3BUTOTO IKOJIOTUYECKOTO MBIIIJICHUS, SKOJIOTUYECKON KYJIBTYPHI, OIbITa
JIESITETbHOCTH KOJOTUYECKON HANPABIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSA UMU B
MO03HABATEILHON, KOMMYHUKATUBHON U COIIMAIBHON MTPAKTUKE, CIIOCOOHOCTH U
YMEHHUSI aKTUBHO MPOTUBOCTOSITH UIEOJIOTHU XeMohoOuu;

LIEHHOCTH HAYYHOTO TTO3HAHUS:
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c(hOpMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKHY;

MOHUMAaHUs CrienU(DUKU XUMHUH KaK HayKH, OCO3HAHUs €€ poju B GOpMHUPOBAHUU
PAMOHAIIBHOTO HAYyYHOI'O MBIIUIEHUS, CO3JAaHUM LIEJIOCTHOTO MPEACTaBICHUS 00
OKPYXAaIOILEM MUPE KaK O EUHCTBE IPUPOIbI U YEJIOBEKA, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu Ipo0JIeM COXpaHEHHs PUPOIHOTO PAaBHOBECHS;
yOexAEHHOCTH B 0CO00I 3HAUNMOCTH XUMHH JIJIs1 COBPEMEHHOMN ITUBUIIM3AINH: B €€
I'YMaHUCTHUUYECKOW HAIPaBJIECHHOCTH U BaXKHOM POJIU B CO3JaHUU HOBOU 0Oa3bl
MaTepUaIbHOU KyJIbTYpbI, PEHICHUU TTI00aTbHBIX MPOOJIEM YCTOMUYHUBOTO Pa3BUTHS
YEJI0BEYECTBA — CIPbEBOM, JHEPTETUUECKOM, TUIIIEBOM U IKOJIOTHYECKON
0€30I1acCHOCTH, B Pa3BUTHUH MEIULMHBI, 00ECIICUEHNH YCIOBUI YCIEIIHOTO TpyAa U
HKOJIOTUYECKH KOM(POPTHOM KU3HH KAXKIO0T0 YWIEHA 00IECTBa;
€CTECTBEHHO-HAYYHOU IPaMOTHOCTHU: IOHUMAHUS CYIIIHOCTU METOJ/IOB ITO3HAHMSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HUCIIOJIb30BATh MOJIy4YaeMble
3HAHMS J1s1 aHAJIU3a U OOBSICHEHHUS SIBJIEHUH OKPYKAIOLIEro MUPa U IMPOUCXOIALINX
B HEM U3MEHEHU, yMEHUs JieJaTh 000CHOBaHHbBIE 3aKJIFOUEHHUS] HA OCHOBE HAayUHBIX
(aKTOB U UMEIOIIMXCSA JAHHBIX C LENbI0 MOJIYYEHHS TOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CAMOCTOSITENBHO UCTIOIB30BATh XUMUYECKNE 3HAHUS JIs1 PEILICHHUS
npo6JieM B PeaNIbHBIX )KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pPa30BaHUIO M CAMOOOPa30BaHUIO, K
AKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHHI 110 XMMHUH B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMuHbIX cepax mpodeccruoHaaIbHOMI
NEeSATEITbHOCTH.

MertanpenMeTHbIE PE3YIBTATHI

MetanpeameTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOTO MpeameTa « XUMUs» Ha ypOBHE
CpeaHero oo1ero 0opa3oBaHus BKIFOYAIOT:

3HaYUMBbIe 1)1 (POPMUPOBAHMSI MUPOBO33PEHHSI 00YUArOIINXCS
MEXIUCIUIUITMHAPHBIE (MEXIIPEIMETHBIE) 00IIEHayYHbIE TOHATHUS, OTPAKAIOLIUE
LEJIOCTHOCTh HAyYHON KapTUHBI MHpa U ceu(UKy METOJ0B MO3HAHUS,
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UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTUs, SIBJICHUE,
IPOLIECC, CUCTEMA, HAYUHBIN (aKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIE0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);
yHHUBEpcaJbHbIe yueOHbIe NeCcTBUs (TT03HABATENbHBIC, KOMMYHHUKATHBHBIC,
peryiaTuBHbIE), oOecneynBatomnye GopmMupoBaHue PyHKIMOHAILHON TPaMOTHOCTH
Y COLMAIbHON KOMIETEHIIMH 00y4YaroInXCsl;

CIOCOOHOCTH 00YYAIOIIMXCS UCTIOIB30BaTh OCBOCHHBIE MEXKIUCIIUTUTMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIC NEUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTHUKE.

MeTtanpeaMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAJICHIE YHUBEPCATbHBIMU YUeOHBIMU

IMO3HaBAaTCIIbHBIMH, KOMMYHHUKATHBHBIMHU U PCTYJIATHUBHBIMU HGﬁCTBHHMH.

[To3HaBaTenbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS

ba3oBrle 1oruueckue JAeUCTBUS:

CaMOCTOSITENIbHO (hOPMYJIMPOBATH U aKTYaJU3UPOBATh MPoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAEIATH LENN AEATCIIBHOCTH, 3a7aBasi MApAMETPhI U KPUTEPUU UX TOCTHKECHUS,
COOTHOCHUTD PE3YJIbTaThl JECITEILHOCTH C TOCTABICHHBIMHU LIEISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBIJCIISITh
XapaKTepHbIC MPU3HAKY MOHATUNA U YCTAaHABJIMBATH UX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE TIOHATHUS JJIs1 0OBSICHEHUS OTIASIbHBIX (PaKTOB U SIBJICHUIA;
BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIaCCU(UKAIIMU BEIIECTB U XUMUUECKUX
peaKkuu;

YCTaHABJIMBATh MPUUYUHHO-CIICACTBEHHBIE CBSI3U MEXK]Y U3y4Ya€MbIMU SIBJICHUSIMU;
CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHbBIC, TEyKTUBHBIC, 10 aHAJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHHUSX,
(GhOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE TTO3HAHMUS, UCTIOIb3yEMbIE B XUMUHM CUMBOJIMYECKHUE
(3HAKOBBIC) MOJICIIH, TTPEOOPA30BLIBATH MOJICIIbHBIC MTPECTABICHUS — XUMHUYCCKHM
3HaK (CHMMBOJI) 3JIEMEHTAa, XUMHUUecKas (popMyia, ypaBHEHHE XUMUUECKON peaKInK —
MIPU PEIICHUU yUYeOHBIX TTO3HABATEIBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh
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Ha3BAHHBIE MOJIEJIbHBIE NIPEICTABICHUS /1JIs1 BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

ba3oBble nccnenoBaTenbCKue 1eUCTBUS:

BJIJI€Th OCHOBAMH METO0B HAYYHOT'O MIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIL;
dbopMyIMpOBaTh LEIH U 33JJa41 UCCIIEIOBAaHUS, UCIIOIb30BATh TOCTABICHHBIC U
CaMOCTOSITENILHO C(hOPMYIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA IIO3HAHMS
Y OCHOBBI JUT (POPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIJETh HABBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U POBEACHUS YYEHHUECKUX
IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 X0/I0M MpoIiecca,
CaMOCTOSITENILHO IMPOTHO3UPOBATh €0 Pe3ysbTaT, POpMyIUpOBaTh 0000IIEHUS U
BBIBO/Ibl OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEAOBAHMS, COCTABISATh
00OCHOBaHHBIN OTUET O MPOEIaHHOM padoTe;

IpUOOpPETaTh OIBIT YUEHUYECKON UCCIIEI0BATEIbCKON U IPOEKTHON NEATEIbHOCTH,
MPOSIBIISITH CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIIBHOMY TTOMCKY METOJIOB
pelIeHUs TPAKTUUECKUX 3ajay, IPUMEHEHUIO PA3IMYHBIX METOOB [TO3HAHUSI.
Pabota ¢ undopmarmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UICTOYHUKAX MH(OpPMAUU (HAYUYHO-TIOMYJISIpHAS
JAUTEepaTypa XUMHUYECKOTO CO/IEp KaHUs, CIIPaBOYHbIE TOcOOUsI, pecypchl IHTepHeTa),
aHAJIM3UPOBAaTh HH(POPMALIMIO PA3IMYHBIX BUJIOB U (hOPM MpeACTaBICHUS,
KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEYUBOCTH;
(bopMyaMpOBaTh 3aIIPOCHI U MPUMEHSTh Pa3JIMYHbIE METO/IbI PU TIOUCKE U 0TOOpE
uH(popMauu, HEOOXOIMMOM /1JIs1 BHIITOJIHEHHSI YUEOHBIX 3a7]a4 ONPEeIEHHOTO TUTIA;
pUOOpEeTaTh OIBIT UCIOJIB30BAHNS HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENFHO BRIOUPATh ONTUMANIbHYIO (POpMY MpecTaBiaeHus: HHOOpMAITUN
(cxeMbl, rpauKH, AUarpaMmbl, TaOJUIIbI, PUCYHKH U JIPYTHE);

WCITI0JIb30BaTh HAYUYHBIHN S3bIK B KAYECTBE CPEJICTBA MPHU PadOTE C XUMUUYECKOU
uHbOpMale: IPUMEHATh MEXIpeAMETHbIE (PU3NUEecKre U MaTEMaTHUECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

UCII0JIb30BaTh U MPEe0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.
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KoMMmyHUKaTHBHBIE YHUBEpCATbHBIC YICOHBIC TCHUCTBUS:

3a71aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMOi TEMbI B XO/I€ TUAJIOTA W/WJIH
JIMCKYCCHH, BBICKA3bIBaTh HJICH, (DOPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHLHO
BBITIOJTHCHUS TIPEJIOKEHHON 3a/1a4H;

BBICTYIIATh C MIPE3EHTAINEH PE3yIbTaTOB MMO3HABATEILHON e TEIILHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIFHO WJIA COBMECTHO CO CBEPCTHUKAMHU TIPH BBITIOJTHCHAH
XUMHYECKOTO IKCTIEPUMEHTA, MPAKTUICCKON pabOThI IO UCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, Peas3aIlii Y4eOHOTO MPOEKTa U (HOPMYITUPOBATH BHIBOIBI TIO
pe3ynbTaTaM MPOBEAEHHBIX NCCICAOBAHUN MMyTEM COTIIACOBAHUS MTO3UIIUNA B XOJIC
o0CYXJIeHUsI 1 0OMEHa MHEHUSIMU.

PerynstuBHBIC YyHUBEpCATbHBIC YICOHBIE TEUCTBUS CAMOCTOATEIHLHO TUTAHUPOBATH U
OCYIIECTBJISATH CBOIO MTO3HABATENILHYIO JEATEIBLHOCTD, ONIpeaessisi €€ eI U 3a1a4u,
KOHTPOJUPOBATH U 110 MEPE HEOOXOJUMOCTH KOPPEKTUPOBATH IPEIJIaracMblii
QITOPUTM JISHCTBHIA TP BHITIOJHEHNN YUI€OHBIX U MCCIIEIOBATEILCKUX 3a/1ad,
BbIOMpAaTh Hanbosiee F3(h(PEeKTUBHBIN CIIOCOO X PEIICHHS C YUETOM MOTYUYEHUST HOBBIX
3HAHHUH O BEMIECTBAX M XUMHUYECKHUX PEAKIIHSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOEGH JCATEILHOCTH HAa OCHOBE CaMOAHAIN3a U

CaMOOLCHKH.

[MPEIMETHBIE PE3VYJIBTATHI 10 KITACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckasi XuMuUsh» OTpa)aroT:
c(hOpMUPOBAHHOCTD MPEJICTABICHUN O XUMHUUYECKON COCTABIISIOIIEH €CTEeCTBEHHO-
Hay4YHOU KapTUHBI MUpPA, POJIM XMMHUHU B IO3HAHHUH SIBIICHUI NPUPOBI, B
(GhopMUPOBAHUU MBIILICHUS U KYJIBTYPBI JIMTUHOCTH, €€ PYHKIIMOHATILHON
IPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHUS MPAKTHUECKUX 3a/1a4 U IKOJIOTHIECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpe/ie;

BJIAZICHUE CUCTEMON XUMHUUYECKUX 3HAHUM, KOTOPasi BKJIOYAET: OCHOBOIIOJIArat0IINE
MOHATHUS (XUMHYECKHM 3JIEMEHT, aTOM, JICKTPOHHAsI 000JI0UKa aTOMa, MOJICKYJIa,
BAJICHTHOCTb, SJIEKTPOOTPHUIIATEILHOCTh, XUMUUYECKasl CBS3b, CTPYKTYpHas popmyJia
(pa3BépHyTas U COKpaII€HHAas1), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00BEM,
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YIJIEPOAHBIN CKeNeT, QyHKIMOHAIbHAS TPYIINA, paJuKail, U30MEpHsl, H30MEPHI,
TOMOJIOTHYECKHUU PsAZI, TOMOJIOTH, YIJIIEBOAOPOABI, KUCIOPOI U a30TCOAEPKAILINE
COCIMHEHUSI, MOHOMED, IIOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEJIMHEHHUS ); TEOPHH U 3aKOHBI (TEOpUs CTPOCHHSI OPraHMYECKUX BelecTB A.M.
ByTnepoBa, 3aK0H COXpaHEHHsI MacChl BELLIECTB); 3aKOHOMEPHOCTH, CHMBOJINYECKHIA
A3BIK XUMHUH; MUPOBO33PEHUECKUE 3HAHU, JIEXKaI1e B OCHOBE IOHUMAaHUsA
NPUYUHHOCTH U CHCTEMHOCTH XUMHYECKHX SBJICHHM, (DaKTOIOTHUECKHUE CBEJICHUS O
CBOMCTBAX, COCTaBe, MOJTYYEHUH U O€30MACHOM UCIOIb30BaHUM BaKHENUIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN EATEIbHOCTH YEJIOBEKA;
c(OpMUPOBAHHOCTh YMEHHH BBISBIIATH XapaKTEPHbIE MPU3HAKY MTOHITHIH,
YCTaHAaBJIMBAaTh MX B3aUMOCBSA3b, UCIIOIB30BaTh COOTBETCTBYIOLIME IIOHATHSA IIPU
ONMCAHNU COCTaBa, CTPOCHMS U IPEBPALIEHNUN OPTAHUYECKUX COEANHEHNN;
C(OPMUPOBAHHOCTh YMEHHUU HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIEHHOM) opMy
OpPTraHWYECKUX BELIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUI, U3rOTABINBATh MOJIEIN
MOJIEKYJI OPraHUYECKUX BELIECTB Ul MIUTIOCTPALIMU UX XUMHUUYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJJIEKHOCTh NU3YYEHHBIX
OpPraHUYECKUX BELIECTB 110 UX COCTABY U CTPOCHUIO K ONPENECIEHHOMY
KJIacCy/Tpynne coeauHeHui (YriaeBoa0pOibl, KHCIOPO U a30TCOAECpKAIIIHE
COEJIMHEHHS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS ), 1aBaTh UM HAa3BaHHUS 10
cuctematuuyeckoit Homenknarype (IUPAC), a Takxe NpuBOIUTh TPUBUATBHBIE
Ha3BaHUs OTEIbHBIX OPraHUYECKHUX BEUIECTB (3THIICH, TPOIMUIIEH, alleTHIIEH,
TUJICHTJIMKOJIb, TIMLUEPHH, (heHO0II, GopMalbIeru, aleTalbIeTnl, MypaBbHUHasl
KHCJIOTA, YKCYCHAsI KACJIOTa, OJICMHOBAsA KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIFOKO3a,
bpykTO3a, KpaxMal, LeJUII0JI03a, TIUIHH);

c(OPMUPOBAHHOCTH YMEHHUSI OMPEEIATh BUIbI XUMUYECKOW CBSA3H B OPraHUYECKUX
COEJIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTH YMEHHS IPUMEHSTH MOJOKEHUS TEOPUU CTPOSHUS
oprannueckux Bemiects A.M. ByTtiiepoBa ji1s1 00bsICHEHHs] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;
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c(hOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOEHUE, GU3UUECKUE U
XUMHUYECKUE CBOMCTBA TUIIUYHBIX MPEICTABUTENEH PA3IMUHbBIX KJIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPOIUJICH, alleTHIeH, OyTaaueH-1,3,
MeTuiaoyTaaueH- 1,3, 6eH3071, METaHOJI, 3TaHOJ, STUJICHTIIUKOJIb, TIUIEPUH, (PEHOI,
aleTanbIeTu, MypaBbUHAsI U YKCYCHAsl KMCIIOTBI, TNIFOK03a, KpaxMmal, LEeJUIKI03a,
aMUHOYKCYCHasl KUCJIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEKy HUMHU
YPaBHEHUSIMUA COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOUYHUKH YTIIEBOJOPOTHOTO CHIPHS
(Hed T, IPUPOIHBIN Ta3, YTOJIb), CIOCOOBI UX TIEPEPAOOTKU U TPAKTHIECKOEC
pUMEHEHUE MPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHI POBOJIUTH BRIUUCIICHHS IO XUMUYECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUH 110
U3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WU
MPOJIYKTOB PEAKIIUN );

c(hOpMHPOBAHHOCTh YMEHH BJIaJIETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOaX
HAay4YHOTO MO3HAHUS, UCIIOJIB3YEMBIX B XMMUU MPU U3YUYCHHUH BEIIECTB U XUMHYECKUX
saBJIeHUH (HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJISTUPOBAHNUE), UCTIOIh30BaTh
CUCTEMHBIC XUMUYECKUE 3HAHUS JJI PUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTyaIMsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOMIOATh MPaBUIIA MMOJIH30BAHUS XUMUYECKON
MOCY/I0M U JTA0OpaTOPHBIM 000PYA0OBaHUEM, a TAK)Ke MpaBuiIa oOpalieHus C
BEILIECTBAMU B COOTBETCTBUU C UHCTPYKITUSIMHU 1O BBIMOJHEHUIO JJAOOPATOPHBIX
XUMHUYECKUX OTBITOB; CHOPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBITIOTHSATH
XUMHUUYECKUN SKCIIEPUMEHT (ITpeBpallleHUs] OpraHUYECKUX BELIECTB MPU HarpeBaHUH,
MOJYYEHHE STUJICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIIUU OPTaHUYECKUX
BEIIECTB, ACHATYypaIus OCIKOB MPU HarPeBaHUH, I[BETHBIC pEaKINKi OCITKOB) B
COOTBETCTBHHM C MpaBUIAMU TEXHUKHU OE30MaCHOCTH MPU 0OPAIICHUH C BEllleCTBaMU
1 1ab0PaTOPHBIM 000PYIOBAHUEM, MIPEACTABIISITH PE3YIbTATHl XUMUYECKOTO
AKCIIEpUMEHTA B (DOpMeE 3alKCH YpaBHEHUI COOTBETCTBYIOIIUX PEAKIUN U
dbopMyIHpOBaThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;
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c(OpPMUPOBAHHOCTh YMEHUH KPUTHIECKU aHATU3UPOBATh XUMHUUECKYIO
uHPOPMAIINIO, TOTYYaEMYIO U3 Pa3HbIX HCTOUHUKOB (CPEICTBA MACCOBOI
uHopmaruu, IuTepHeT u apyrux);

c(OpMUPOBAHHOCTHh YMEHHM COOJI0aTh MPaBUiIa 3KOJOTHUECKH 11eJIecO00pa3HOTro
MOBE/ICHUS B OBITY U TPYAOBOH JEATEILHOCTHU B IEJISIX COXPAHEHUSI CBOETO 3710POBbS
¥ OKpY’KaroIel IpUPOTHON Cpeibl, 0CO3HABATH OMMACHOCTH BO3JICHCTBUS HA KUBHIC
OpPTraHU3MBbI OTIPEACTEHHBIX OPTaHUYECKUX BEUIECTB, TIOHUMAas CMBICI ITOKa3aTess
[TIK, mosicHATh Ha MpUMEpPax CrOCOObI YMEHBIIICHHUS U TIPEIOTBPAIICHHS HX
BPEIHOTO BO3JCHCTBHSI HA OPTaHU3M YEJIOBEKa;

JUTSE 00YYAIOIIUXCS C OTPAaHUYCHHBIMHI BO3MOXKHOCTSAMU 3/I0POBBS: YMEHHE
IPUMEHATH 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METO/AAX MO3HAHUS BEILECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CIIETBIX U Ca00BUASIINX O0YYaIOUINXCs: YMEHHUE UCII0JIb30BATh Pebe(hHO

TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1is 3anucu XumMudeckux Gopmyi.

11 KJIACC

[IpenMeTHbIE pe3yabTaThl 0OCBOEHUS Kypca «O011as U HeopraHudeckas XuMUsDH)
OTPaXaroT:

c(hOpMHUPOBAHHOCTD MPEJICTABICHUI: 0 XUMHUISCKON COCTaBIISIONIEH €CTECTBEHHO-
HAY4YHOW KapTHUHBI MUPA, POJIA XUMUHU B IO3HAHWH SIBIICHUIN TTPUPOALI, B
(GhOpMUPOBAHUM MBIIIJICHUS M KYJIBTYPhI TUYHOCTH, €€ (yHKIIMOHAIBHOM
IrPAaMOTHOCTH, HEOOXOAMMOM JJI pelIeHUs MPAKTUYECKUX 3a71a4 U IKOJIOTUYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOIHOM CpeEIe;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHWM, KOTOPask BKJIOYAET: OCHOBOIMOJIAratoIne
HOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, H30TOTI, S-, P-, d- 3JICKTPOHHBIC OpOUTAIN
aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BbEM, BAJIGHTHOCTD,
AJIEKTPOOTPUILIATEILHOCTD, CTEIIEHb OKUCIICHUSI, XMMHUYECKasl CBSI3b (KOBAJICHTHAsI,
WOHHAas, METaJUINYeCKasi, BOJOPOIHAS ), KpUCTAIUTUUECKash PEIIETKA, TUTTBI
XAMHWYECKUX PEAKIIHH, PACTBOP, AJICKTPOIUTHI, HEAJIECKTPOIUTBI, JICKTPOJIUTHYECKAS
JIACCOLMALINS, OKUCIIUTEb, BOCCTAHOBUTEL, CKOPOCTh XUMUUECKOW PEAKIIH,
XUMHUYECKOE PAaBHOBECHE); TEOPUHU U 3aKOHBI (TCOPHUSI JIEKTPOIUTUYECKOM
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aucconuanuu, nepuoandeckuit 3akon J1.11. Menneneesa, 3aKk0H COXpaHEHMsI MacChl
BEILECTB, 3aKOH COXPAaHEHHUSI U MPEBPALLCHUS SHEPTUU IIPU XUMUYECKUX PEAKIUSAX ),
3aKOHOMEPHOCTH, CHMBOJINYECKHUN A3BIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS,
JeXKalye B OCHOBE IIOHUMAaHUs IPUYMHHOCTH U CHCTEMHOCTH XUMUYECKUX SIBJICHUU,
(dakToNIOrUYECKUE CBEACHHS O CBOWCTBAX, COCTAaBE, MOJIyYeHUN U 0€30MacCHOM
MCIIOJIb30BaHNU BaXKHEUILINX HEOPTraHUUECKUX BEIIECTB B OBITY U MIPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKa,;

c(pOPMUPOBAHHOCTh YMEHUM BBISBIIATH XapaKTEPHbIE IPU3HAKY TOHATHIH,
YCTAHABJIMBAaTh WX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX IPEBPALICHUM;

Cc(OPMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHHS (POPMYJI BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHA,
cucremarnyeckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbId ra3, YIJIIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);
c(OpPMUPOBAHHOCTh YMEHHI ONPENENATh BAJIGHTHOCTD U CTETIEHb OKUCIICHUS
XUMHYECKHUX JJIEMEHTOB B COCAMHEHUIX PA3JIMYHOTO COCTaBa, BUJI XUMHYECKON
CBSI3M (KOBaJICHTHAsI, HOHHAsA, METaJUIMYECKasi, BOJIOPOHAs) B COETMHEHUSIX, TUII
KPUCTAITMYECKON pEeIETKN KOHKPETHOTO BEIlleCTBa (aTOMHAasi, MOJIEKYJIsipHasi,
MOHHAs!, METAJTMYECKas ), XapaKTep Cpe/ibl B BOAHBIX pACTBOPAX HEOPTAHUUECKUX
COCJIMHECHUM;

c(OpMHPOBAHHOCTh YMEHHI YCTAHABIMBATH MPUHAJIEKHOCTh HEOPTaHUYECKUX
BEILECTB 10 UX COCTaBY K ONPEAEIEHHOMY KIIAacCy/Tpynie COeAMHEHU (IIpOCThIe
BEIIECTBA — METAJUIbl 1 HEMETAJLIbl, OKCUbl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpPHbIE
TUAPOKCHUJIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHHM PaCKPhIBATh CMBICH Mepruoandeckoro 3akona J1. 1.
MenneneeBa 1 1EMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO U
IMPOTHOCTHYECKYIO (PYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKHUX IEMEHTOB 1—4 nepronos [lepnoanueckoi cuCTEMbl XUMHUYECKUX
anemeHToB JI.1. MeHnnesneeBa, UCTIONB3Ys TOHATHS «S-, P-, d-32JIEKTpOHHBIC
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opOuTaNINY, «IHEPTrEeTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX IJIEMEHTOB U UX COCIUHEHU MO MEPUOAAM U TPyNIIIaM
[Tepuoauueckom cucTeMbl XUMHYECKUX diIeMeHTOB J[.1. Menneneena;
c(hOpMHUPOBAHHOCTh YMEHHI XapaKTePU30BaTh (OMHUCHIBATH) OOINE XUMUICCKUC
CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOJATBEPKAAThH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIY HEOPraHMYECKUMHU BEIIECTBAMH C
ITOMOIIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIM;
c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATH XUMHUUYECKUE PEAKIIMH IO
Pa3JIMYHBIM MPU3HAKAM (YHUCITY U COCTaBY PEarupyrolnX BEMIECTB, TEIMJIOBOMY

2 deKTy peakiuu, U3MEHEHUIO CTETICHEH OKHUCIIEHUS DIIEMEHTOB, 00paTUMOCTH
pEaKIMK, yYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABJISTh YPABHEHUS PEAKIIMM pa3TMYHBIX TUIIOB,
MIOJTHBIC U COKpAIIEHHBIC YPABHCHUS PEaKIIMii HOHHOTO 0OMEHa, YUUThIBas yCIIOBHS,
IIPU KOTOPBIX 3TH PEAKIINHU UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHI IPOBOJIUTH PEAKIIUU, TTOATBEPKIAIONINE KAYECTBEHHBIH
COCTaB PA3JIMYHBIX HEOPIraHUYECKHX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX BEIIECTB;
c(hOpMUPOBAHHOCTh YMEHHI PACKPHIBATH CYITHOCTh OKUCIUTEIIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUN IMOCPEACTBOM COCTABIICHUS AJIICKTPOHHOTO OajaHca
ATUX PEAKLINM;

c(hOpMHUPOBAHHOCTHh YMEHHI OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKIuu OT pa3IMYHBIX (DAKTOPOB; XapaKTEP CMEIICHUS] XUMUYECKOT0 paBHOBECHUSI B
3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [larense);
c(hOpMHUPOBAHHOCTh YMEHHH XapaKTEPU30BaTh XUMHUUYECKHUE TIPOIIECCHI, JICKAIIHE B
OCHOBE MPOMBIIIEHHOTO MOJIYYEHHSI CEPHOU KUCIIOTHI, aMMHUAKa, & TAKKE
c(hOpMHUPOBAHHOCTH MIPEICTABICHNN 00 OOIMX HAYYHBIX MPUHITUTIAX U
HKOJIOTHYECKUX IPOoOIeMax XUMHUYSCKOT0 ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MIPOBOJIUTH BHIUUCIICHHS C UCIIOIB30BAaHUEM MTOHSTHS
«MaccoBas JI0JIs BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOIIICHHUH ra30B IIPH
XUMHUUYECKUX PEaKIUIX, MACChI BEIIECTBA UM 00BhEMA Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WJIU 00BEMY OJTHOTO M3 YUYACTBYIOIIUX B PEAKIUU
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BEILECTB, TEIJIOBOro 3(PeKTa peakliui Ha OCHOBE 3aKOHOB COXPaHEHUSI MACChI
BEILIECTB, IPEBPAIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUM coONIO/IaTh TpaBWia  MOJIb30BAHUS
XUMHUUYECKOU MOCYI0M 1 J1a00paTOpHBIM 000PY/I0BAaHUEM, a TAKXKE MpaBUia
oOparieHus ¢ BEIEeCTBaMU B COOTBETCTBUH C HHCTPYKIIUSIMHU TI0 BBITTOJTHCHHIO
71a00paTOPHBIX XUMUYECKUX OIBITOB; CHOPMHUPOBAHHOCTh YMEHHUM
MJIAHUPOBATH U BBIMOJIHATH XUMUYECKHUM SKCIIEPUMEHT (pa3ioKeHHe NEPOKCUIa
BOJIOPOJIa B PUCYTCTBUH KATAJIN3aTOPA, ONIPEAECIEHUE CPEABI PACTBOPOB BEILIECTB C
MTOMOIIBIO YHUBEPCATHLHOTO UHANKATOPA, BIUSHHUE PA3TUIHBIX (DaKTOPOB HA
CKOPOCTh XMMUYECKOW peaKIMU, PEaKIIMu HOHHOTO 0OMEHA, KaueCTBEHHBIE PEAKIINU
Ha cynb(dar-, KapOOHAT- U XJIOPHUI-AHUOHBI, HA KATHOH aMMOHWUS, PEIlICHUE
HKCTIIEPUMEHTANILHBIX 3aJ1a4 110 TemaM «MeTamibsy u «HeMeTab») B COOTBETCTBUU
C MpaBWJIAMH TEXHUKH 0€30MaCHOCTH IIPHU OOpAIlIEHNHU C BEIIECTBAMHU U
J7a060paTOPHBIM 000PYAOBAHUEM, MPECTABIATH PE3YJIbTaThl XUMHUYECKOTO
AKCIIEpUMEHTA B JOpMeE 3aMKUCH YPABHEHUN COOTBETCTBYIOIIUX PEAKIIUNA U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTUUECKU aHAIU3UPOBATH XUMUUYECKYIO
MH(pOpMAIUIO, TOJIYYAEMYIO U3 Pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

c(hOopMHUPOBAHHOCTh YMEHHI COOJIIOAATH MPaBUIa HKOJOTUUECKH 11e71ecO000pa3HOTO
MOBEJICHUS B OBITY M TPYAOBOM JEATEIHHOCTH B LIEJISAX COXPAHEHUS CBOETO 3I0POBbS
U OKpY>Karollle MpUpOAHON CpeJibl, 0CO3HABATH OMACHOCTH BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI OTIPE/ICNIEHHBIX BEUIECTB, MOHUMas cMbIc Tiokazatens [1IK, moscHsaTh
Ha IPUMEpPax CoCcOObl YMEHBIIECHUS U TIPEIOTBPAICHHS MX BPEIHOTO BO3ACHCTBUSA
Ha OpPraHU3M YeJIOBEKa,;

JUTs1 O0Y4arOIIMXCS ¢ OTPAHUYCHHBIMA BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSTH 3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUTSI CJICTIBIX U CTTA0OBUASIINX OOYYAIOIINXCS: YMEHHUE UCTIOIh30BaTh PEIbe(hHO

TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMU4ecKux (GopMyL.

27



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

No HaumMmeHnoBaunue
/T [pa3jeioB U TEM JacoB

y4eOHOTO IIpeaMeTa

KonunuecTBO

HpOI‘paMMHOC COACPIKAHNC

OCHOBHBIC BUAbBI ACATCIbHOCTHU

00yUarOIINXCS

Paznen 1. TeopeTnueckne OCHOBBI OPraHUYECKON XUMHUU

1.1 [Ipenmer 3
OPTaHUYECKON XUMHH.
Teopus cTpoeHus
OPTaHUYECKUX
COCIMHCHU I

A.M. bytneposa

[Ipenmer opraHuyecKOr XUMUMU:

€€ BO3HMKHOBEHHUE, PA3BUTHE U
3HAYCHHE B MOJYYEHUH HOBBIX BEILIECTB
1 MaTepuasoB. Teopust CTpOEHUs
OPTaHUYECKUX COCTNHEHUN

A.M. bytnepoBa, €€ OCHOBHbIE
noJsiokeHusi. CTpYKTYpHBIE POPMYIIbI
OpraHuYeCcKux BellecTB. ['omomnorus,
n30Mepusa. XUMHYECKAs CBS3b

B OPraHUYECKUX COCIMHEHUSX: KPATHBIE
CBSI3H, G- U TT-CBSI3H.

[IpencraBienue o knaccuuxau

PackpbIBaTh CMBICI U3y4aE€MbIX
MOHATUH (BBIABIISITH UX XapaKTEPHbIE
MPU3HAKN), YCTAaHABIIUBATh UX
B3aUMOCBSI3b.

[[prMEHSTh MOJTOKEHUS] TEOPUU
CTPOEHHUS] OPTraHUYECKUX BEILLIECTB

A. M. BytnepoBa ais 00bsICHEHUS
3aBHCUMOCTH CBOWMCTB BEIIECTB OT UX
COCTaBa U CTPOCHMUS.

M cnonb30BaTh XUMUYECKYIO CUMBOJIMKY
17151 COCTABJICHUS] MOJIEKYJISIPHBIX U

CTPYKTYpPHBIX (pa3BEPHYTOMH,
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opraHudeckux Beniects. Homenknarypa
OPTraHUYECKUX COCTNHEHUN
(cucremaTHyecKasi) U TPUBHUAJIbHBIE
HAa3BaHWS BAKHEUIINX MPEACTaBUTENEN
KJIACCOB OPraHUYECKUX BEIIECTB.
OJKCIIEPUMEHTAIBHBIE METO/IbI

M3y4YECHUS BEIIECTB U UX MPEBPALICHUM:

COKpaléHHon) (hopMyJT OpraHUIECKUX
BEIIICCTB.

Onpenensarb BUIbl XUMHUUECKOW CBSI3U
(omuHaApHbBIE, KPATHBIE) B OPraHUYECKHUX
COCTUHECHHUSIX.

PackpbIBaTh poJib OPraHMYECKON XUMUU

B IIPUPOJIE, XapaKTEPU30BaATh €€
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JleMoHCTpanuu: 3HAYCHHE B KU3HM YEJIOBEKA,
03HAKOMJICHHE C 00pasiaMu WLTIOCTPUPOBATH CBSI3b C IPYTUMHU
OpraHUYECKUX BEIIECTB M MaTepHUalaMi Ha HAyKaMHU.

X OCHOBE; HaOmronaTh 1 ONMMCHIBATH

OTIBITHI 110 MIPEBPAIICHHUIO NIEMOHCTPALIMOHHBIE OIBITHI; IPOBOJIUTH U
OpraHUYECKUX BEIICCTB MPHU HATPEBAHUU (OMHMCHIBATH JJAOOPATOPHBIE OIBITHI U
(ru1aBnieHue, oOyTJIMBaHUE U TOPEHHUE). MpaKkTUYeCKre paboThI

JlaGopaTopHBIE OMBITHI:

[} MOJENMPOBAaHNUE MOJIEKYJI OPTaHUYECKHX

BEIIECTB

lIToro mo pasaeny 3

Pasnen 2. YrneBonopoasl

2.1 [[IpenenbHbie 2 AJIKaHBI: COCTaB U CTPOCHHUE, PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHIA

YTIIEBOJIOPOIbI — AJIKAHBI rOMOJIOTHYECKUN psifl. MeTaH u 3TaH — (BBISIBJISITH MX XapaKTEPHbBIC TPU3HAKH ),

MPOCTEHINNE TIPECTABUTENN ATKAHOB: YCTaHABIIMBATh UX B3aMMOCBSI3b,
COCTaB, XMMHYECKOE CTPOCHUE, MCII0JIb30BATh
(uznyecKre 1 XUMUIECKIE CBOMNCTBA COOTBETCTBYIOIIHME MTOHSTHS
(peakiuu 3aMeIeHusI ¥ TOPEHUS), MPY ONMCAHUN COCTaBa, CTPOCHUS U
HaX0X/ICHHUE B IPUPOJIE, OTyUCHHUE U MPEBPAIICHUA OPTaHUYECKUX
pUMEHEHHUE COCTMHEHU.

w
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2.2

Henpenenvhbie
YIJIEBOJOPO/IbL:
AJIKCHBI, aJIKaJUCHBI,

AJIKMHBI

AJIKEHBI: COCTaB U CTPOCHHUC,

FOMOJIOTHYECKHUU psiji. DTUIICH —

COCTaB, XUMHUYECKOE CTPOCHHUE,
(uznyecKue 1 XUMUIECKHE CBONCTBA
(peakuuu ruIpupOBaHHUS,

raJJorCHUpPOBaHM:A, THApATALINU,

HpOCTeI‘/’IIHI/Iﬁ MMpCaACTAaBUTCIIb AJIKCHOB!

Mcnosb30BaTh XUMHUYECKYIO CUMBOJIUKY
TUIs1 COCTABJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHON) (hOpMy OPTraHMYECKUX
BEILIECTB.

Y cTaHaBIMBATH NPUHAIJIC)KHOCTD

BCUICCTB K OIIPCACIICHHOMY KJIACCY
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OKHCJICHHS Y TIOJIUMEPHU3ALINH )
HaXO0XXJICHUE B IIPUPOJIE, TOJTYyUCHUE U
MPUMEHEHUE.

AnkanueHsl: OyragueH-1,3 u
MeTUIIOyTagueH- 1,3, XuMruueckoe
CTpPOCHHE, PeaKIUsl OJIUMEPU3ALIUH,
MIPUMEHEHHE (JIJI1 CHHTE3a IIPUPOJTHOTO U
CUHTETHYECKOIO

Kay4dyKa U pe3UHBI).

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHUSI, TOMOJIOTUUECKUI PSI/IL.
ALIETUJICH — MPOCTEUIINI MPEICTABUTEID
AJIKMHOB: COCTaB,

XUMUUYECKOE CTpOoeHue, (puznueckue u
XUMHUYECKUE CBOMCTBA (pEeaKuu
CUPUPOBAHUS, TAJIOTEHUPOBAHMS,
rUpaTaliiyd TOPEHUs ), HAXO0XKICHUE

B IIPUPO/IC, OJYUEHUE U TPUMEHEHNE

YIJIEBOJOPOJOB IO COCTABY U CTPOECHUIO,
Ha3bIBATh MX

[0 CUCTEMAaTHYE€CKON HOMEHKJIATYPE;
[PUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJCIbHBIX MIPECTABUTEIICH
YTJIEBOJIOPOAOB.

OnpenensaTh BUIAbl XUMAYECKON CBSI3U B
MOJIEKYJIaX YIJI€BOJIOPOIOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
[PEaKIIMOHHOM CITOCOOHOCTH
YIJIEBOJIOPOAOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.

XapakTepu30BaTh COCTaB, CTPOCHHUE,
puMeHeHHE, GU3UIECKUE U XUMUYECKUE
CBOICTBA, BAXKHEHIIIME CIIOCOOBI
MOJTyYeHUs] TATUYHBIX MPEJCTaBUTENCH
[Pa3IUYHBIX KJIACCOB YTJIEBOAOPOIOB

(MeTaHa, 3TaHa, STWICHA, alleTUJICHA,
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2.3

ApoMaTHyeCcKue

YTJIEBOJOPOABI

ApeHbl: OEH30J1 U TOJIyOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJICKYII,
(pu3nyecKue 1 XUMUYECKHE CBOMCTBA
(peakiuu raJoreHupoBaHus U
HUTPOBAHMS ), OJyYCHUE

1 npuMeHeHue. BiusiHue O6ex3ona

Ha OpTaHK3M YeloBeka. [ eHeTnyeckas

CBA3b YIJICBOAOPOIOB

Oytanuena -1,3, 6eH30:1a, TOIyOJa).
BBISBISTH TEHETUYECKYIO CBSI3b MEXKIY
YTIICBOIOPOAAMH U TIOITBEPKIATH €€
HAJTMYHUE YPAaBHECHUSIMUA
COOTBETCTBYIOIINX XUMUYICCKUX

peaKum"I C UCITIOJIB30BAHUCM

CTPYKTYPHBIX (hOpMYII.
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2.4

[ IprponHbIE HCTOYHUKHU
YTJIEBOAOPOIOB U UX

nepepadoTka

3

[Tpupoansrii ras. [lomytHsle HeTSIHBIE
razel. HedTh 1 € mpoucxoxaeHue.
Crioco0sI iepepaboTku He(TH: TIePEeroHKa,
KPEKHUHT (TEPMUYECKUH, KATaTUTUIECKUI).
[IponykThl mepepaboTku HEDTH, UX
MPUMEHEHUE B TPOMBIIIUICHHOCTH U B
OBITY.

KameHHBII yroip ¥ IpOAYKTHI €T0
nepepadoTKU.

OJKCIIEPUMEHTAJIBHBIE METO/IBl U3YUCHUS
BEIECTB

Y UX TIPEBPALCHUN:

JlemoHCTpanuu:

koJutekiuu «HedTb» u «YToiby;
Buico(pparMeHT «BynkaHu3aus pe3uHb».
JlaGopaTopHBIE OMBITHI:

KaueCTBEHHOE ONpEJIEIICHUE YIIepoia U
BOJOPO/Ia B OPraHUYECKHUX BEILECTBAX;
03HAKOMJIEHHE ¢ 00pa3liaMH IJIaCTMAcCC,

Kay4yKOB U PE3UHBI;

XapaKTepu30BaTh ICTOUYHUKHU
YTJIEBOJIOPOIHOTO CBIPbsI (HEPTH,
IPUPOJIHBIN ra3, yrojb), CIOCOOBI UX
nepepabOTKU U MPAKTUYECKOE
[IPUMEHEHUE TI0JyYaeMbIX POJYKTOB.
Vcrionb30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TIO3HAHUS — IIPOBEJICHUE,
Ha0JII0JIEHUE U OMHCAHUE XUMHUECKOTO
SKCIepUMeHTa (J1a00paTOpHbIE ONBITH U
MpaKTUIeCcKrue paboThl).

CrenoBath npaBuaaM O€30MacHOM
paboThI B 1a0OpaTOpHUU

[IPU UCIIOJIb30BAaHUN XUMUUYECKOM MOCYIbI
1 000pYZOBaHUS, a TAKKE MPABUIIAM
0OpaIleHHsI C BEIECTBAMH B
COOTBETCTBUH C MHCTPYKIUSIMU
BBITIOJTHEHHS TaOOPAaTOPHBIX OMBITOB U
PAKTHYECKUX pabOT MO MOJIYUYECHUIO U
M3YYEHUIO OPTaHUYECKUX BEIIECTB.

[IpencraBisTh pe3ynbTaThl
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MOJICJIMPOBAHIE MOJIEKYJI YTJIEBOI0OPOIOB
17§

rajJOreHONPON3BOTHBIX.

[IpakTrueckue padoThI:

No 1. [TonyyeHue 3THIIEHA U U3yYEHUE

€r0 CBOWCTB.

HKCIIEPUMEHTA B (hOpMeE 3arucu
YPAaBHEHUHN COOTBETCTBYIOIIMX PEAKLUU U
NieNaTh BBIBOJIbI HA HX OCHOBE.
[IpoBOIUTH BBIYMCIICHUS

JUISL OIIPEACIICHUS MOJIEKYJIAPHON
(bopMyJIbl OPraHN4YECKOrO BELIECTBA, 10

YPABHEHHMIO XUMUYECKON pEaKIIUU.
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Pacuérnrie 3agauu:

OTIPE/ICIICHUE MOJICKYJISIPHOU (POPMYJIBI
OPTaHUYECKOTO BEMIECTBA IT0 MACCOBBIM
TOJISIM aTOMOB XUMHYECKHX 3JIEMEHTOB;
PACYETHI 10 YPABHEHUIO XUMHUYECKOMN

peakiuu

CaMOCTOSATENBHO IJTAHUPOBATH U
OCYILIECTBIISATH CBOIO MIO3HABATEIIBbHYIO
NeSITeNIbHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IPYNIOBON y4eOHON

JACATCIIBHOCTH

lIToro mo pasaeny 13

Pasz[en 3. Kchoponco,uer(amHe OpPraHUYCCKUC COCANHCHU S
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3.1

Crnuptel. DeHon

[IpenenbHbIe OTHOATOMHBIEC CITUPTHI:
METAHOJI U 3TAHOJI, XUMHUECKOE CTPOCHHUE,
(bu3uYecKre 1 XUMUYECKHE CBOMCTBA
(peakiuu ¢ aKTUBHBIMU

MeTaJlJIaMU, TaJIOT€HOBOIOPOIaMH,
ropeHme), npuMeHenue. Bomopoanas
CBsI3b. @U3HOJIOTHUECKOE JIeHCTBHE
METaHOJIa U ATaHOJIa Ha OPTraHUu3M
YyeJIOBEKa.

MHOT0AaTOMHBIE CITUPTHI: STUICHTIINKOIb U
TIIMIEPUH, XUMHUYECKOE CTPOCHHE,
(bu3HYecKre 1 XUMUUYECKHE CBOWCTBA
(B3aMMOJICMCTBHE CO IICIOYHBIMU
MeTallJlaM1, KaueCTBEHHAs pEeaKkIus Ha
MHOTOATOMHBIE CITUPTHI).
dusnoiornyeckoe JIeucTBIE

Ha OpraHu3M uejoBeka. [IpumeHnenue

CJIMOCPUHA U OTUJICHITIMKOJIA.

PacKpbIBaTh CMBICI U3Y4a€MbIX ITOHATHIM
(BBISIBJISITH MX XapaKTEPHbBIE TPU3HAKH ),
yCTaHABIMBATh UX B3aMMOCBS3b,
MCIT0JIb30BATh

COOTBETCTBYIOIIME MMOHATHS

[IPYU OIMCAaHNUU COCTaBa, CTPOCHUS U
[TPEBPAIICHUN OPraHUYECKUX
COCIMHEHUM.

M crionp30BaTh XUMUYECKYIO CUMBOJIUKY
TSI COCTABIICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHoN) (opMy OPraHMYECKUX
BEILECTB.

Y cTaHaBIMBATH PUHAJIEKHOCTD
BEILECTB K OIMPEAEIEHHOMY KJIacCy Mo
COCTaBYy U CTPOCHHIO, HA3bIBATh UX I10
CUCTEMaTUYECKON HOMEHKIATYPE;

[MPUBOANTDb TPUBHUAJIbHLIC HAa3BAHWA
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Denon. CTpoeHne MOJIEKYIbl, PU3NUYECKUE OTACIbHBIX MPEICTaBUTENCH

U XUMHYECKHE CBOMCTBA (eHoIIa. KHCIIOPOICOIEPKAIUX COCTUHEHUM.
TokcuuHocTh peHona, ero XapaKTepru30BaTh COCTaB, CTPOCHHE,
(buznonornyecKoe eHCTBUE MpUMEHEHnE, PU3NIECKIE U XUMHUECKUE
Ha OpraHu3M yenoBeka. [ Ipumenenue CBOICTBa, BayKHEHIINE CLIOCOObI

(deHona [OJIYYCHUS] TUITMYHBIX MPEJCTaBUTEIEH
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3.2

AJILIEeTUBL.
KapOoHOBBIEC KHCIIOTHI.

CnoxxHble 3(UpPBI

Anbaerunibl: GopManbaerua u
aleTalIbJICTU]], XUMUYECKOE CTPOCHHUE,
(bu3nuecKrue 1 XMMUYECKUE CBOWCTBA
(peakuuu OKUCJIEHUSI U BOCCTAaHOBJICHUS,
KaueCTBEHHbIC PEAKIIUH), IOJIyYCHUE U
[IPUMEHEHHUE.

OJTHOOCHOBHBIE TIPEICITbHBIC

KapOOHOBBIE KUCIIOTHI: YKCyCHAs! KUCIIOTA,
XUMUYECKOE CTPOEHUE, PU3NUECKUE U
XHMHYECKHE CBOMCTBA (0OIIME CBOMCTBA
KHUCIIOT, peaKIus dTepruduKaIum),
MOJTy4YEeHUE U

npuMeHneHne. CTeapuHoBasi U OJICMHOBAs
KHCIJIOTHI KaK MPEICTaBUTENIN BBICIITHX
KapOOHOBBIX KUCIOT. MblIa KaKk COJIU
BBICIIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE
TIEUCTBUE.

CroxubIe 23UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ maponu3

CJOXKHBIX 3(upoB. JKupbl Kak

[Pa3JIMYHBIX KJIACCOB
KUCJIOPOJICOJICPKALINX COCTUHECHUIN
(MeTaHoOJa, 3TaHOJa, MIUIEpUHa, (heHoza,
dbopmanbaeruma,

alleTaNIbJIETU/A, YKCYCHOM KHUCIIOTHI,
[JIFOKO3bI, Caxapo3bl, KpaxMmala,
[[EJUTF0JI03b1); BBISIBIISITH TEHETUYECKYIO
CBSI3b MEKIY HUMH U TIOATBEPXKAATH €&
HaJU4Yue ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI
C UCIIOJIb30BaHUEM CTPYKTYPHBIX
bopmy.

OnuchIBaTh COCTaB, XUMHUUECKOE
CTPOCHUE U TPUMEHEHUE KUPOB,
XapaKTepU30BaTh UX 3HAUCHUE

IS KU3HEAESATETbHOCTH OPTaHU3MOB.
(Oco3HaBaTh OIMAaCHOCTH BO3ACHCTBHS HA
PKUBBIC OPTAaHU3MBI OITPEACICHHBIX
OpraHUYeCKUX BEILECTB, MOSCHATh

Ha IPUMEPaX CIOCOObI YMEHbIIECHUS
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IMPOU3BOAHBIC I''TMICPHUHA U BBICHIUX

KapOOHOBBIX KUCIOT. ['MIpOIIN3 KUPOB

1 IPpCAOTBPAICHNA UX BPCIHOTO

BO3H€ﬁCTBHH Ha OpraHn3M YCJIOBCKaA.

3.3

YTIIeBObI

YTIIeBOJIbI: COCTAB, KJIaCCU(UKALIMS
YTJIEBOJOB (MOHO-, TU- ¥ MIOJIUCAXAPUIBI).
I '11roK03a —

MPOCTEUILINI MOHOCAXapPHUA: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3HUECKHUE U
XUMUYECKUE CBOMCTBA IIFOKO3bI
(B3aumoieiicTBHE

¢ ruapokcuaom meau(Il), okucnenue
AMMHAYHbIM PaCTBOPOM OKCHJIa
cepedpa(l), BocctaHoBieHHE, OpOKEHUE
[JIFOKO3b1), HAX0KJIEHHE B IIPUPO/IE,
IPUMEHEHUE TIFOKO3bI, OMOJIOrHUecKas
[POJIb B )KU3HENESTEIBHOCTH OpraHu3Ma
yenoseka. dorocunTes. Opykro3a Kak
M30MEDP TITIOKO3BI.

Caxapo3a — npeACTaBUTENb IUCAXAPUIOB,
CUAPOJIN3 Caxapo3bl, HAX0XKICHHUE B

npupoje u npuMenenue. Kpaxman u

Vcrionb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/TbI TIO3HAHUS — ITPOBEICHUE,
Ha0JII0JIEHUE U OMMCAHUE XUMHUECKOTO
SKCIepUMEHTa (J1a00paTOpHBIE ONBITH U
paKkTUYECKre paboThI).

CrnenoBath npaBuiiaM 0€3011acHOM
paboThI B 1a0OpaTOpHUU

[IPU UCIIOJIb30BAHUN XMMHUYECKOH MOCYIbI
1 000pYZOBaHUS, a TAKKE MPABUIIAM
0OpallleHHsI C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKLUSIMU
BBITIOJTHEHUS Ta00PATOPHBIX OMBITOB U
PAKTHYECKUX pabOT MO MOJIYUYECHUIO U
M3YYCHUIO OPTaHUYECKHUX BEIICCTB.
[IpencraBiATh pe3yabTaThl
AKCIIEpUMEHTa B (hopMe 3amucu
YPAaBHEHUI COOTBETCTBYIOIUX PEaKLUi U

JECJIaTh BBIBOJbI HA KX OCHOBC.
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[1eJUTI0JI03a KaK MPUPOJHBIE TOTUMEPHI:
CTPOEHHUE Kpaxmasia U LEeJITI0I03bI,
(u3uUeckre 1 XUMHYECKUE CBOICTBA
Kpaxmaia (TUAPOIIH3,

KaueCTBEHHAs pEaKIUs C HOJIOM).
JKCIIEpUMEHTAIbHBIE METO/IbI

M3y4YECHUS BEIIECTB U UX MPEBPALICHUI:

[TpoBOUTH BHIYHMCIICHUS

115 OTIPEJIENIEHUS] MOJIEKYIISIpHOU
(bopMyIIBI OPraHMUECKOTo BEUIECTBA, 10
YPaBHEHHMIO XUMUYECKON PEaKITHH.
CaMOCTOSATENBHO IJTAHUPOBATH U
OCYIIECTBIISITh CBOIO MIO3HABATEIBHYIO

ACATCIIbBHOCTD, IPHHUMATh aKTUBHOC
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JlaGopaTOpHBIC OTBITHI:

rOpeHue CIupToB;

B3aUMOJICCTBUE TIIULIEPUHA C
rugpokcugom meau(ll);

KaueCTBEHHbBIC PEAKIIUU aJIbJACTUIOB
(OKHCJIEHNE aMMHAYHBIM PaCTBOPOM
okcusia cepedpa u ruapokcuaom meau(ll));
B3aMMOJICUCTBHE Kpaxmalia ¢ HOJIOM.
[IpakTuueckue padoThI:

No 2. CBolicTBa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3agaun:

oTpe/IelICHIE MOJIEKYIISIPHON (DOPMYJIBI
OpraHUYECKOTO BEIIECTBA IO MAaCCOBBIM
NOJISIM aTOMOB XMMHYECKHUX JIEMEHTOB U
o Macce (00beMy) MPOAYKTOB CrOPaAHUSI;
Pacu€Thl 10 YPABHEHUIO XUMUYECKON

[peaKInu

ydacTue B TPYIMIOBOM yaeOHOM

JACATCIIBHOCTHU

Hrtoro no pazneny

13

Paznen 4. AzoTcoaeprkaiiye OpraHM4ecKue COeTMHECHUS
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4.1

AMWHEL.

AMUHOKHCIIOTBI. berku

AMUHBI: METUJIAMUH — IPOCTEUIIINI
[PEICTAaBUTEb AMUHOB: COCTAB,
XUMUYECKOE CTPOEHUE, PU3NUECKUE U

XUMHUYECKUE CBOMCTBA (pEeaKuu

PacKpbIBaTh CMBICI U3Y4a€MbIX ITOHATHIM
(BBISIBJISITH MX XapaKTEPHbBIE TPU3HAKH ),
YCTaHABIIMBATh UX

B3aMMOCBA3b, HCITOJIb30BATh
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C KMCJIOTaMH U TOPEHUS), HAXOXK]ICHHUE B
npupoae. AMUHOKUCIOTHI KaK
aM(OTEpHBIC OPTAaHUICCKUE COCTMHCHHUS.
DU3NYECKUE U XUMAYECKHUE CBOKCTBA
AMUHOKUCIIOT (Ha IPUMEPE TIIUINHA).
buosiornyeckoe 3Ha4YeHUE AMUHOKHUCIIOT.
CuHTE3 MenTUAOB.

benku Kak NpUpOAHBIE TOTUMEPHI.
[lepBuyHasi, BTOpU4Hasi U TPETUYHAS
CTPYKTypa 0elKoB. XMMHUECKHUE CBOMCTBA
0EJIKOB: TUJIPOJIU3, JeHATypalus,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.
JKCIIEpUMEHTAIbHBIE METO/IbI

M3Y4YEHUsI BEUIECTB U UX MPEBPAICHUN:
JlemoHCTpauuu:

neHatypals 0eIKOB IMPU HarpeBaHUU;

[[BETHBIC pPEaKIun OEIKOB

COOTBETCTBYIOIIUE MMOHITHUS
[IpU OMMCAHUU COCTaBa, CTPOCHUS U
[TPEBPAIICHUN OPraHUYECKUX
COCIMHECHUM.

Mcnosb30BaTh XUMHUYECKYIO CUMBOJIUKY
1711 COCTABJICHUS] MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaliéHHON) (opMyT OPraHHYECKUX
BEIIIECTB.

OrnpenensiTe NPUHAIIEHKHOCTD BEIIECTB K
ONPEAECTICHHOMY KJIACCy MO COCTaBy U
CTPOEHHIO, HA3bIBATh UX

[0 CUCTEMATHYECKONH HOMEHKIATypE;
[PUBOJUTH TPUBUAIbHBIC HA3BAHUS
OT/EJIbHBIX MTPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MpuUMEHEeHHUE, GU3UIECKUE U XUMUYECKUE
CBOICTBA, BAXKHEHIIIME CIIOCOOBI
[TOJTyYEHHUS] TATUYHBIX MPEACTaBUTENEHN

A30TCOACP)KAIIUX COEAUHEHUI
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(MeTuIaMUHA, TIIUIMHA, OCIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OEJIKOB; TIOSCHATH Ha
IpUMEPAX 3HAYEHUE OEIIKOB

JJIs1 OpraHru3Ma 4CJIOBCKaA.
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M crionbp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HA0JII01aTh U
OIUCHIBATH JIEMOHCTPAIIMOHHBIN
DKCIIEPUMEHT.

CamMOCTOSITENNBHO MIAHUPOBATh U
OCYLIECTBJISITH CBOIO IMO3HABATENBHYIO
NEesATEeIbHOCTD; MPUHUMATh AaKTUBHOE
y4acTHe B IPYyNIoOBON yueOHOM

EeATEIILHOCTH

HToro no paszneny 3

Paznen. 5. BbICOKOMOJIEKYIISIPHBIE COCIUHEHUS
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5.1

I [ltacTmaccrl.

Kayuyku. Bonokna

OCHOBHBIE MOHATUS XUMUHU
BHICOKOMOJIEKYJIIPHBIX COCTMHEHUI:
MOHOMED, OJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NMOJUMEPU3ALAN, CPEIHSA
MoJIeKyJisipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYIISPHBIX
COCIMHEHUHN — MTOJIMMEPU3ALUS U
[TOJIMKOHICHCALIUSL.

[1nacTmacchl (MOIUATUIIEH,
MOJIATIPOIIIIEH, TOTUBUHUIXJIOPHI,
nosictupodt). HatypanbHbiii u
CUHTETUYECKNE KayUyKH

(OyTaareHOBBIN, XJIOPONPEHOBBIN U
M30IPEHOBBIN). BolloKkHA: HATypalibHbIE
(XJIOTIOK, TIEPCTh, MIENK), UICKYCCTBECHHBIE

(arreTaTHOE BOJIOKHO,

Brnanets n3y4yaeMbIMU XUMHYECKUMH
MOHSATUSIMU: PACKPBIBATH CMBICII
M3y4aeMbIX TOHSATUN U IPUMEHSTH 3TU
[MOHSATHS IPU ONMIMCAHUU COCTaBa U
CTPOEHHUS BBICOKOMOJIEKYJIIPHBIX
OPTaHUYECKUX BEIIECTB,

1151 OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUM.

Mcnosb30BaTh XUMHYECKYIO CUMBOJIUKY
TJISl COCTaBIICHUSI CTPYKTYPHBIX (hOopMyJT
BEILIECTB U YPABHEHUMN PEaKUUU
MOJIMMEPU3ALNU U MMOJUKOHICHCAIUH.
OnuceIBaTh COCTaB, CTPOEHUE, OCHOBHBIE
CBOMCTBa Kay4yKoB, Hanbosee
[pacupoCTpaHEHHBIX BUAOB IJIACTMACC,

BOJIOKOH; IIPUMCHCHHUC
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BHCKO3a), CHHTETUYECKHE (KalpoH U
IaBcaH).

JKCIIEpUMEHTAIBHBIE METO/IbI

M3Y4YEHUs BEIECTB U UX MPEBPALICHUN:
JlemoHCTpauuu:

[} o3HaKOMIIEHHE C 00pa3aMu IPUPOIHBIX

1 NCKYCCTBCHHBIX BOJIOKOH, IINIIaCTMAacCC,

B Pa3JIMYHBIX OTpacisax. Mcmoib30BaTh
CCTECTBCHHO-HAYYHBIC METO/IbI TO3HAHUS
— HaOII04aTh U OIUCHIBATH
NEMOHCTPALMOHHBIN

OKCIICPUMCHT

KayqyKOB
lIToro mo pasaeny 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME
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KJIACC

[leproanueckuit
3aKOH U
[lepuonnueckas
CHCTeMa XUMHUYSCKUX
PJIEMEHTOB

J1.11. Menpaeneena

ATOMAa, U30TOIIbI. DJIEKTPOHHAA
0001104Ka. DHEPreTUUYECKUE YPOBHH,
MOypOBHU. ATOMHBIE OpOUTANH,

S-, p-, d-, f-amemenTe. OcOOCHHOCTH
pacrpeeneHus dJIEKTPOHOB

Mo OpOUTAJISIM B aTOMaX MaJibIX U
OOJBIINX MEPUOIOB. DIECKTPOHHAS
KOH(UTypalysi aTOMOB.
[leproanueckuii 3aK0H U
[Tepuoauueckas cucreMa XUMHUYECKUX
hiiemeHToB [l. 1. MenpaeneeBa. CBsi3b
EPUOANYECKOI0 3aKOHA U
[Teproauyueckoil CUCTEMbI XUMUYECKHUX

PJIEMEHTOB C COBPEMEHHOM TEOpUEH

Ne m\n [HammeHnoBanue KonugecTBo OCHOBHBIE BUBI JEATEIBHOCTH
pa3lenoB U TEM 4acoB [IporpaMMHOE COEpKAHUE 00yYaroImuxcst
y4eOHOro MmpeaMeTa

Pasznen 1. Teopernueckue OCHOBBI XUMHH

1.1 CtpoeHne aToOMOB. 3 Xumuyeckuit anemeHT. Atom. Cocras PacKppIBaTh CMBICIT NU3Y4aE€MBIX

MOHATUH (BBISIBIISITh UX XapaKTEPHbIE
[PU3HAKH), YCTAHABJIUBATH UX
B3aMOCBS3b.

PacKpbIBaTh CMBICH IEPUOANYECKOTO
3akoHa [[. 1. Menneneera u
IEMOHCTPUPOBATH €TI0
CUCTEMATU3HPYIOLIYIO,
00BSCHUTEIBHYIO U IPOTHOCTHYECKYIO
(byHKLIHH.

XapakTepru30BaTh 3JIEKTPOHHOE
CTpPOEHHE ATOMOB XUMHUYECKHUX
AIIEMEHTOB 1—4 1epuoi0B, UCIOJIB3YS
MOHSATHS S-, P-, d-2JIEKTPOHHBIE

OopOUTaNIH, SHEPTETUYECKUE YPOBHHU.
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CTPOCHHA aTOMOB. 3aKOHOMCpHOCTI/I
M3MEHEHMS CBOMCTB XMMHUUCCKHX
DJICMCHTOB U O6p&3yeMI>IX HMHU IIPOCTHIX
M CJIOKHBIX BCHICCTB 110 I'PpYyIIIIaM U
mepuoaam. 3HaUueHUE NEPpUOoANICCKOIro

3aKOHAa U CUCTCMBbI XUMHYCCKHUX

OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHYECKUX
AIIEMEHTOB U UX COEIMHEHUM

[0 IEPUOIaM U TpymIam
[lepron4eCKO CUCTEMBI

J1. 1. MenneneeBa
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nnemeHToB /.M. MenneneeBa B pa3BuTun
HAyKH.

DKCIIEPUMEHTATbHBIE METO/IbI

M3y4YCHHUS BEIIECTB U UX MPEBPAIICHUN:
JlemoHCTpauuu:

Buael Tabnun «llepuoandeckas cucrtema
XUMHAYECKUX IIIEMEHTOB

J1.1. MenneneeBa»
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1.2

CtpoeHue BemecTna.
Mmuoroobpasue

BCIICCTB

CTpOGHI/IC BellIeCTBA. XUMHYECKas CBS3b.

Bubl (KoBajeHTHAs HEMOJSPHAS U
MOJIApHAsl, MOHHAS, METAITUYECKast ) U
MEXaHU3Mbl 00pa30BaHUSI XUMUYECKON
CBs13U (OOMEHHBIN U IOHOPHO-
AKIIEITOPHBIN). BogopoaHas cBsi3b.
BaneHTHOCTS.
DJIEKTPOOTPULIATENBHOCTh. CTENEHb
oKkuciieHHs. KaTHOHBI M aHUOHBI.
BemecTsa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.

3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTBA.
THIbI KPUCTAINTUYECKUX PELIETOK U
CBOVCTBA BEILECTB.

[ToHsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnbie pacTtBophl. KonnuecTBeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast

T0JIsI BEIIECTBA B PaCTBOPE).

PackpbIBaTh CMBIC]T U3y4a€MbIX MOHATUN
(BBLIETATH UX XapaKTEepPHBIE PU3HAKN) U
[PUMEHATH 3TU MOHATHS IPU ONTUCAHUHU
COCTaBa Y CTPOCHHUS BEIIECTB, JIJIA
00BSCHEHUSI OTACIBHBIX (PAKTOB U
SIBJICHUI.

OnpenensTe BUAbl XUMUYECKON CBSI3U
(KOBaJICHTHOM, HOHHOM,

METAJTTHYECKOM, BOJIOPOTHOM)

B COCAMHEHHUSX; TUIN KPUCTALUITMYECKOU
PEIIETKN KOHKPETHOTO BEIIIECTBA.
OrnpenensaTe BAJIEHTHOCTb U CTETIEHD
OKHCJICHUS XMMUYECKHUX SJICMEHTOB B
COCIMHECHUSIX PA3JIMYHOTO COCTABA.
[IpoBOINTH BHIYUCIICHUSA

C MCIOJIb30BaHHUEM IOHATHUS «MacCcoBas
IT0JIs1 BEIIECTBA B PACTBOPER.

BJ'IalIeTB N3y4aCMbIMHU XUMHUYCCKNMU
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Knaccudukaiys HeoOpraHMueCKux
coenuHeHur. Homenknartypa
HEOPTraHMYECKUX BEILIECTB.
DKCIIEPUMEHTATbHBIE METO/IbI
M3y4YEeHUS BEILIECTB U UX MPEBPAICHUM:
JleMoHCTpanuu:

(] MOZEIN KPUCTAIIMYECKUX PELIECTOK.
PacuéTHble 3a1aun:

[J pac4eThl ¢ UCMOJIb30BAHUEM MOHSATHS
«MaccoBas J10J1s1 paCTBOPEHHOTO

BCIICCTBA»

MOHSTUSIMU.

OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMUYIECKON PEaKITNH OT Pa3IMIHBIX
(haKkTOpOB.

Onpenensitb XapakTep CMEIIECHUs
XUMHUYICCKOTO PABHOBECHS

B 3aBUCMMOCTH OT BHEIITHETO
BoznericTBus (npuniuin Jle 1llatense).
CoCTaBIISITh ypaBHEHUS pEAKIIUN
PA3TUYHBIX THUIIOB; TIOJHBIE U

COKpAIIEHHBIC YPABHEHUSI PEaKIUi
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1.3

XHUMHYECKHE pC€aKnnu

Xumuueckas peakiusi. Knaccuduxaims
XUMHAYECKUX PEAKINNA B HEOPTaHUYECKON U
OpraHUYECKON XUMHUU. 3AKOH COXPaHECHUS
MacChl BEIIECTB; 3aKOH COXPAHECHHS U
MPEBPAIICHHS SHEPTUHU IPU XUMUYECKUX
[pEaKIMsIX.

CKOpOCTh peaKkuu, €€ 3aBUCUMOCTb OT
paznuyHbIX akTopoB. OOpaTUMBbIE
peakuuy. XMMHYECKOE PaBHOBECHE.
DaKTOpPBHI, BIUSAIOIINE HA COCTOSIHUE
XUMUYECKOTO PABHOBECHSI.

[Tprauun Jle [larense.
DIEKTPOJIUTUYECKAS TUCCOLUALIUA.
CutbHBIE | clTa0ble IeKTpouThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIIas,

HEeUTpalibHas, eI049Hast. BomopoiHbIi

MOHHOTO OOMEHA, YYUTHIBAs yCIOBUS,
MPU KOTOPBIX ATH PEAKITUU UIAYT

10 KOHIIA.

lcrionp30BaTh €CTECTBECHHO-HAYYHBIE
METO/IbI TTIO3HAHUS — TIPOBEICHUE,
HaOJI0ICHUE U OMTMCAHNE XUMHYECKOTO
DKCIIEPUMEHTA (IEMOHCTPAIMOHHBIC U
1abOpaTOPHBIE OIBITHI, TPAKTUYECKUE
PabOTHI): 1O OIIPEIACIICHUIO CPEIbI
BOJHBIX PAaCTBOPOB BEIIECTB, PEAKITHI
MOHHOTO OOMEHA, BIUSHUIO Pa3TUYHBIX
(haKTOpPOB Ha CKOPOCTh PEAKIUH.
CrnenoBaTh MpaBUIIaM MTOJIb30BAHUS
XUMHUYECKOM MOCyI01 1 1a00paTOpHBIM
000py10BaHUEM.

HpeI[CTaBJ'U{TB PE3YyJIbTaThI
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noka3zareinb (pH) pactBopa. Peakiiuu
MOHHOTO OOMEHa B OpraHUYeCcKOi U
HEOPraHNYE€CKOW XUMUH.
OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC
peakuuu. [Tousitue 006 sneKTpouse
[pacIiaBoB ¥ pacTBOPOB COJIEH.
[IprMeHeHnE IEKTPOIN3A.
DKCIIEpUMEHTAIbHBIE METO/IbI
M3y4YCHUS BEILIECTB U X MPEBPAIICHUI:
JlemoHCTpauuu:

[] paznokeHue nepokcuia BOAOPOIa B
MPUCYTCTBUM KaTaau3aTopa.
JlaGopaTopHBIE OTBITHI:

[POBEJICHNE PEAKIIUN HOHHOTO OOMEHA;
ONpEIEIEHUE CPEbl pACTBOPOB
BELIECTB C TOMOIIBIO YHUBEPCATHLHOTO
MHIMKaTOpA.

[IpakTuueckue paboOTHI:

Ne 1. BausiHue pa3nuuHbix (haKTOpOB Ha

CKOPOCTb XUMHUYECKOU PEAKLIUH.

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3allUCH YPAaBHEHHUH COOTBETCTBYIOIINX
pCaKIuii ¥ JIenaTh BEIBOJIBI HA UX OCHOBE.
[TpOBOAWTH BEIYHCIICHUS

M0 YPaBHCHHUSM XUMHUYECKHUX PEAKIIHiA, B

TOM YHCJIC TCPMOXUMHNYCCKHC pvaéTBI

00




Pacuérnrle 3agaun:
[] pacyeThl O YpaBHEHUSAM XUMHUYECKHUX
[PEAKLIM, B TOM YHUCJIE TEPMOXUMUUECKHUE

pacyEThI

Htoro no pasueny

13
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Paznen 2. Heoprannueckast xumust

2.1

MeTaiel

6

Mertaubl. [loso)xeHre MeTauioB

B [lepuonnueckoit cucteMe XMMHUYECKUX
piieMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MeTaisioB. O0uue pusznyeckue CBOMCTBA
MeTAILIOB. [[puMeHeHne MeTamioB

B OBITY, pUpojie U TexHHUKe. CIiIaBbl
METAJIOB. DIIEKTPOXUMHUYECKUN P
HanpspkeHu MeTaiioB. OO1re CrocoObI
noJiyueHusi MmetauioB. Kopposus
MeTauioB. CriocoObl 3a1UThI OT KOPPO3HH.
OO611ast XapaKTepUCTUKA METAJIJIOB
rnaBHbIX noarpynn (IA-rpynna,
[TA-rpynna) [lepuoanyeckoi CUCTEMBI
XUMHUYECKUX IJIEMEHTOB. AJTIOMUHUM.
AM@oTepHbIe CBOMCTBAa OKCHA U
TUAPOKCUJIA ATFOMUHUSA.

OO611ast XapakKTepUCTUKA METAJIJIIOB

nooouHbIXx noarpynmn (b-rpymi)

PackpbIBaTh CMBIC] U3y4a€MbIX MOHATHN
(BBIACIISITH UX XapaKTEPHbIC MPU3HAKHU) U
[IPUMEHSITh 3TU TIOHSTUS PU ONUCAHUUI
COCTaBa U CTPOCHMUS BEIIECTB, JJIA
00BSICHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHHH.

OOBsACHIATH 00IIIHE 3aKOHOMEPHOCTH B
W3MECHCHUHN CBOMCTB DJIEMEHTOB —
METaJVIOB M UX COCMHEHUN C YUYETOM
CTPOCHHUS UX aTOMOB U TOJIOKEHUS

B [Ilepnoanueckoi cucteMe XUMUYECKUX
RJICMEHTOB

J1. 1. Menpaeneena.

XapakTepru30BaTh (OMUCHIBATH) OOIIIHE
XUMHYECKHE CBOICTBA METAJLIOB, UX
BAKHENIINX COCAUHEHUM, TTOATBEPKIASL
ATO ONKCAHUE MPUMEpPAMH YPaBHEHUMN
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUI;

IMPUMCHCHUE MCTAJIJIOB

of




[leproM4ecKON CUCTEMbI XUMHUYECKHUX
BJIEMEHTOB: MEJlb, LIMHK, XPOM, KEJIE30.
Baxxueiime coeIMHEHNUSI METAJIJIOB
(OKCHUIBI, TUIPOKCHUIBI, COJIN).
DKCIIEPUMEHTATbHBIE METO/IbI

N3Yy4CHUS BCIICCTB U UX HpeBpameHHﬁ:

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
MCIOJIL30BAaHNE UX JJISI CO3TaHUS
COBPEMEHHBIX MAaTEPUAIOB U
TEeXHOJIOTHH.

OnuceIBaTh CIIOCOOBI 3aIUTHI METAJIJIOB
OT KOPPO3HUH.

PackpbIBaTh CYIIHOCTh OKUCIUTEIBHO-
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JlemoHCTpauuu:

] koJuieKusg «MeTaJlibl ¥ CIUIaBBI».
JlaGopaTOpHBIC OTIBITHI:

B3aUMOJICMCTBUE THIPOKCUA ATFOMUHUS C
[pacTBOpaMHM KUCJIOT U IIEJIOYEH;
KaueCTBEHHbBIC PEAKIIUU HAa KATHOHBI
METAJIOB.

[IpakTrdeckue paboThI:

No 2. PemieHre skcriepuMeHTaIbHbIX 33/1a4
Mo TeMe «MeTamib».

PacuéTHpie 3agaumn:

[J pacueTsl Macchl (00beMa, KOJTMYEeCTBA
BCILICCTBA) IIPOIYKTA PEAKIIUU, €CITU OTHO
13 BEILIECTB JIaHO B BUJIE pACTBOpA C
OITPEICIIEHHON MacCOBOM JOJIEH

[PAaCTBOPEHHOTO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
[TOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO
Oastanca 3Tux peakuuil. [IpoBoauTs
peakuuu,

MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
Pacrio3HaBATh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax.

lcrionbp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaO0JII0ICHUE U ONTMCAHUE XMMHUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
1abOpaTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpeacTaBisTh pe3yabTaThl XUMUYECKOTO
AKCIIEpUMEHTa B (popme 3anucu
YPAaBHEHUM COOTBETCTBYIOIINX PEAKIIUHI U
NieaTh BBIBOJIBI HA KX OCHOBE.

CJ'ICI[OBaTB IMpaBUJiaM I10JIb30BaHUA

oY




XMUMUYECKOH MOCYZ01 U T1ab0paTOpHBIM
000pyIOBaHUEM.

[TpoBOIUTH BHIYHCIICHUS

M0 YPaBHEHUSIM XUMHUYECKUX PEAKITHI.
CaMOCTOSTENBHO MIJIAHUPOBATH U

OCYIICCTBJIATH CBOIO ITO3HABATCIIbHYTIO
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NIEeSITETbHOCTD; PUHUMATh AKTUBHOE
y4acTue B IpyNIoBoil yueOHOU

JCATCIBbHOCTH
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2.2

HemeTansl

Hemeramnsl. [lonoxxeHne HeMeTajIoB

B [lepuoanueckoi cucteMe XUMUYECKUX
niiemeHTOB [[.M1. MenpaeneeBa u
0COOCHHOCTH CTPOCHHUSI aTOMOB.
Du3nyeckrue CBOMCTBA HEMETAJIJIOB.

AJ'IJ'IOTpOHI/IH HCMCTAJIJIOB (Ha IMpuMEpe

XHUMHUYECKHUE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TAJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposa u KpeMHUSA).
OKcHIBI HEMETAJIOB.
Kucnopoacoaep:xanme KuciaoThl.
BoaopoaHbie cOeTMHEHNS] HEMETAJIIOB.
DKCIEPUMEHTAIbHBIC METOAbI U3YUCHUS
BCILICCTB

Y UX [IPEBPALICHUN:

JlemoHCTpanuu:

00pasIbl HEMETAJIOB;
B3aMMOJICHCTBHE MEIU C A30THOM
KUCJIOTOM pa3IMuHON KOHLIEHTPaIUH.

JlabopaTopHBIE OTBITHI:

Kuciopoaa, cepsl, hochopa u yriaepoaa).

PackpbIBaTh CMBICIT U3yYa€MbIX MTOHSATHI
(BBLIETATH UX XapaKTEepPHBIE PU3HAKN) U
[IPUMEHSTh 3TU NOHATHUS MPU ONUCAHUU
COCTaBa U CTPOEHUS BELIECTB, IS
00BSCHEHUSI OTACIBHBIX (PAKTOB U
SIBJICHU.

OOBICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB HEMETAIJIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
ATOMOB U TTOJIOKEHUA

B [leproanueckon cucteMe XMMUYECKUX
PIIEMEHTOB

J1. 1. Menpaeneena.

XapakTepru30BaTh (OMUCHIBATH) OOIIIHE
XMMHYECKUE CBOMCTBA HEMETAJJIOB, UX
BaXHEHIINX COCAUHEHHM, TTOITBEPK1ast
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUH.
XapakTepu3oBaTh BIUSIHUE HEMETAIIJIOB U
WX COCIMHEHUI HA KUBBIC

OpTraHU3MbI; OITMCHIBATH IIPUMCHCHHUC B
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[ Ka4eCTBEHHBIE PCaKly HAa aHUOHBI U Pa3ITNYIHbIX o0macTax HpﬂKTH‘IﬁCKOfI

KaTHOH aMMOHHMA. JCATCIBHOCTH YCJIOBCKA.
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[IpakTrueckue padoThI:

Ne 3. PelieHue sKcriepuMEHTaIbHBIX 3a/1a4
o teme «HemeTamib.

PacuérHble 3a1aun:

[l pacueTsl Macchl BELLIECTBA

MM 00BbEMA Ta30B IO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WIH 00bEMY
OJIHOTO U3 YYaCTBYIOILIHUX

B PEAKIINH BEIIECTB; PACYETHI MACCHI
(o6Bema, KOJIMYEeCTBa BEIECTBA)
POIYKTOB PEAKIIUH, €CIIH OAHO

13 BCHICCTB UMCECT IIPUMECHU

[ToaTBepk’aaTh CYIIECTBOBAHUE
FEHETUYECKOU CBSI3U MEXKITY
HEOPraHNYECKUMH BEILIECTBAMMU C
MOMOILBIO YPAaBHEHHUI COOTBETCTBYIOIINX
XUMUYECKUX PEAKIIMM.

PacKkpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKLIUN
[IOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO
Oastanca 3Tux peakuuii. [IpoBoauTs
peakuuy,

MOATBEPKIAIOIINE XapaKTEPHbIE

CBOMCTBA N3y4acMbIX BCUICCTB,
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2.3

CBi3b
HEOPTaHUYECKUX U
OpraHUYeCKUX

BCIICCTB

Heoprannyeckue u opraHudecKue
KucinoTel. Heoprannueckue u
OpraHuyYecKrue ocHOBaHMSA. AMQoTepHbIe
HEOPraHUYECKUE U OPTAHUYECKHUE
coenuHeHus. I 'eHeTnueckas CBsI3b

HCOPIaHNYCCKHUX N OPraHUYCCKHUX BCIICCTB

[PacIio3HaBaTh OIBITHBIM ITYyTEM aHUOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX.
M crionb30BaTh €CTECTBEHHO-HAYYHBIC
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOII0/ICHUE U OMTUCAHNE XUMHUECKOTO
HKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
1abOpPATOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisTh pe3yabTaThl XUMAYECKOTO
HKCIIEpUMEHTA B (popMme 3anucu
YPAaBHEHHUM COOTBETCTBYIOIIUX PEAKIUN U
nenaTh BBIBOJIBI HA X

OCHOBC.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCYy101 U 1a00paTOpHBIM
000pyIOBaHUEM.

[TpoBOAUTH BHIYHMCIICHUS

[0 YPaBHEHUSM XUMHUECKUX PEAKIIHI.
CamMOCTOSTENBHO INIAHUPOBATH U
OCYILECTBIISTH CBOIO MIO3HABATEIBHYIO
NESITEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOM y4eOHOH

JCATCIBHOCTH

Htoro no pasueny

17

Pa3nen 3. Xumud u )KU3Hb
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3.1.

XUMUS U )KU3HD

Ponb xuMuu B o0ecrieueHuu
PKOJIOTMYECKOMN, YHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, Pa3BUTHHU
MenuiHbl. [ToHSITHE 0O HAYYHBIX METOAAaX
MO3HAHMS BEIIECCTB M XMMUYECKUX
[pEaKIUK.

[IpencraByieHust 006 OOIIUX HAYYHBIX
[IPUHIUIIAX MPOMBIIIJICHHOTO MOJTy4YEeHUS
BOKHEHIIIMX BEIICCTB (Ha MpUMepax
[MPOU3BOJICTBA AaMMHAKA, CEPHOMN
KHCJIOTHI, METAHOJIA).

UenoBek B Mupe BELIECTB, MAaTEPUAJIOB U
XUMUUYECKUX PEAKIIUN: XUMHUS U 3[I0POBbE
YEeJI0OBEKa; MpaBUJIa UCIIOJIb30BAHUS

JICKaApCTBCHHLBIX

PackpbIBaTh poJib XUMHUH B PEIICHUN
HDHEPTETUYECKUX, CBIPHEBBIX
PKOJIOTMYECKUX ITPOOJIeM YeI0BEUYECTBA,
OMMUCHIBATH OCHOBHbBIC HAMPABICHUS
Pa3BUTHS XUMHUECKOW HAYKU U
TEXHOJIOTHUHU.

[[pumeHsTh npaBuia 0€30MacHOro
oOpallleHHsI C BEIIEeCTBAMH,
MCII0JIb3yEMbIMH B TIOBCETHEBHOM JKU3HH,
MpaBUJia MOBEACHUS B LIENIAX COCpPEKEHUS
3I0POBbS Y OKPYKAKOIIEH IMTPUPOTHON
Cpebl; MOHUMATh Bpel (OMacHOCTh)
BO3/ICHCTBHS HA )KUBBIC OPTaHU3MBI
ONpEICJICHHBIX BEILIECTB

cMbic ntokazatests [1JIK, mosicHATh
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MpenaparoB; MpaBuiia 0€30MacHOTO
MCIIOJIb30BaHUS MPErapaToB ObITOBOM
XMMHWHU B TOBCETHEBHOU XKU3HU. bBITOBasA

XUMHUYICCKAA I'PaMOTHOCTb

Ha IPUMEPAX CIOCOOBI YMEHBIIEHUS U
MpEeI0TBPALICHUS UX BPEIHOTO
BO3/ICUCTBUS.

AHaTM3UPOBATH U KPUTUUYECKH OICHUBATH
nH(OpMAIUIO, CBSI3aHHYIO C
XUMUYICCKAMH TTPOIIECCAMH B HX
BIIMSIHUEM Ha COCTOSIHHE OKpYKarouien
Cpelbl.

Vcrionp30BaTh MOTYyYCHHBIC 3HAHUS U
MpeacTaBieHus o chepax

NMEesSATeTLHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMCHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY JIJII OPHUEHTAIIMH B BEIOOPE CBOEH
Oyymieit mpodeccuoHanTbHON

e TeTLHOCTH.

[IpuHUMATE ydacTre B 00CYKICHUU
Mpo0JieM XUMUYECKON U AKOJIOTUUECKOM
HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO 10 MpoOIeMe U

npcajiaratb BO3MOKHBIC ITYyTU e€
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perieHus

Htoro no pasueiny

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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