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MopenbHasi CHHXPOHU3HPOBaHHAsA padoyasi MporpaMmma
0a30B0ro0 1 yriy0JEéHHOro u3y4eHus npeamera « XuMusH»

(10-11 kaacen)

HOACHUTEJIBHASA 3AIINCKA

MopnenbHas CHHXpOHU3UPOBAHHAS padodas mporpamMma 0a30BOTO U YITyOIEHHOTO
uzydeHusi npeamera «Xumus» B 10-11 kmaccax paspaborana Ha ocHoBe Paboumx
porpaMM cpeAaHero oOmiero oOpa3oBaHuss MO XUMHUU (0a30BBI  YPOBECHb,
YIIyOJNEHHBIA  YpOBEHb), OJOOpPEHHBIX pEHIeHHEM  (QeAepabHOTO  y4eOHOo-
METOJMYECKOT0 00beIMHEHHSI 10 00meMy oOpa3oBanuto oT 29.02.2022r., mpoTOKOI
7/22, cocraBiaeHHBIX Ha ocHOBe MDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-3
«O0 oOpazoBanuun B Poccuiickoii ®eneparun», TpedoBaHuii K pe3yiabTaTam
OCBOCHHMsI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CPEAHETO OOIIEro 00pa3oBaHus,
npejacTaBlieHHbIX B DenepalibHOM TOCYAapCTBEHHOM 0Opa30BaTEIbHOM CTaHJApTe
cpenHero o0rmiero oopasoBanus, (YTBEpKIAEH MprUKa3oM MUHUCTEPCTBA 00Opa30BaHUS
u Hayku Poccuiickoin ®@enepanuu ot 17 mast 2012 r. Ne 413, ¢ usmenenusmu ot 12
arycra 2022 r.), ¢ yuérom «KoHmenmuu mnpenogaBaHus yYdeOHOTO MpeaMeTa
«Xumus» B oOpa3oBarelnbHBIX  opraHm3amnusx  Poccwiickoit ~ deneparum,
peaNM3yloUMX OCHOBHBbIE 00IIe00pa3oBaTeibHble IPOrpaMMmbl»y  (yTBEpXKIEHA
Pemennem Komnernu Munnpocsemenus:i Poccun, nporokon ot 03.12.2019r. Ne T1K-
4BH) u (QenepanbHO paboueld mporpamMmbl BocnuTaHus. OCHOBY TOIXOJIOB K
pa3paboTKe MOJIETbHON CHHXPOHU3WPOBAHHOW pabouell mporpamMmbl 0a30BOro U
yrayOnéHHoro m3ydyeHus: npeamera «Xumus» B 10-11 kmaccax, K OmpeeseHuto
oOmieit crpaterun OOy4EHHs, BOCIUTAHUS U PAa3BUTHA OOYYAIOMIMXCS CPEJICTBAMHU
y4eOHOro mpenMera «XWMHsS» Ha 0a30BOM YPOBHE COCTaBWJIM KOHIICTITYaJbHBIC
nonoxkenuss GI'OC COO o B3auMOOOYCIOBICGHHOCTH II€JieH, COJepKaHus,

pe3yibTaToB O00y4YeHUsT M TpPeOOBAHMM K YPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
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N3ydenne mnpeamera, peaiudyeMoe B YCIOBUAX  AudPepeHIIMPOBAHHOIO,
npoduibHOoro  oOy4yeHHs,  NPU3BAaHO  OOecrneyuTh  00I11e00pPa30BATENbHYIO
U OOLIEKYJbTYpPHYIO IOATOTOBKY BBIITYCKHUKOB UIKOJIbI, HEOOXOAUMYIO JUIS
ajlanTauy UX K OBICTPO MEHSIOLIMMCS YCIOBUSAM >KU3HHM B COLMYME, a TaKxke s
OPOAODKEHUS OOy4YeHUs B CPEAHHUX CHEIHUAIBHBIX M  BBICHIMX  Y4EOHBIX

opraHmu3alnusiax, B KOTOPBIX XUMUA ABJIAACTCA O,Z[HOﬁ N3 IIPUOPUTCTHBIX TUCHUILINH.

B cooTBeTCTBMM C JaHHBIMU TOJIOKEHUSIMU MOJIENIbHAS CUHXPOHU3UPOBAHHAS
pabouass mporpamMma cpeaHero oOmero oOpa3oBaHus (0a30BBI  YPOBEHB):
yCTaHaBIMBaeT  oOsi3aTelbHOEe  (MHBAPUAHTHOE)  NPEAMETHOE  COJEepKaHMUeE,
OTpeeNsieT KOTUYSCTBEHHBIE W KAYECTBEHHBIE €r0 XapaKTEPUCTHKH HAa KaXKIIOM
dTame W3YYCHUS TPEAMETa, NPeIyCMaTPUBAET TMPHUHIIUAIBI CTPYKTYPUPOBAHUS
coJlep KaHMs M pacTpeIeICHHs €To 0 KilaccaM, OCHOBHBIM pa3jieiaM B TeMaM Kypca;
naéT TPUMEpPHOE pachpe/esiecHne Y4YeOHBIX YacOoB IO TEMAaTHYCCKUM pas3feliaM,
PEKOMEHIyeT TMPUMEPHYIO TOCIICIOBATEIFHOCTh U3YUYEHUSI OTIACIBHBIX TEM Kypca ¢
y4ETOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKA Y4eOHOTO
mporiecca, BO3pacTHbIX  ocoOeHHocTed  ydammxcs 10-11  kmaccoB;  nmaér
METOJMYCCKYI0 HHTEPIPETANIO TIeJied W3y4YeHHs TMpeaMeTa Ha  YpOBHE:
COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpeIHEro oO0mero ooOpa3oBaHus,
COJIEP)KATEIBHON XapaKTEPUCTUKHU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl  CpeaHero o0mero o6Opa3oBaHus (JIMUHOCTHBIX,
METaIlpeMETHBIX, TMPEIMETHbIX), OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHON
JEATEIHPHOCTA YUCHUKA TI0 OCBOSHUIO CoNep kaHus mpeaMmeTa. [lo BceM Ha3BaHHBIM
MO3UIIASAM B TIpOrpaMMe COONIOZIeHa MpeeMCTBeHHOCTh ¢ Pabodeit mporpammoint
OCHOBHOTO 0011ero oopazoBanusi o xumuu (st 8—9 KigaccoB 00pa30BaTENIbHBIX

opraHu3aunuii, 6a30BbIil YpOBEHB).



MopnenbHas  CHHXpPOHM3MpPOBAaHHAas ~ pabouas  mporpamMma  UMeEET  ILelb
CUHXPOHU3UPOBATh COJAEpKaHHWE Y4YEOHOro mpeaMeTa Jjisi U3yueHHUs IperMeTa
«Xumus» B 10-11 knaccax B paMKax MyJIbTUIIPO(YHUILHOTO Y4eOHOTO TJIaHa.

Henn u 3agaun ydyeOHOro mnpenMera «XUMHUS» B COOTBETCTBYIOILEM paszfeie
pOrpaMMbl MPEACTABICHbl COBMECTHO, KaK JUIsl 0a30BOTO, MaK u O1s y2iayOiéHHO20
yposnetit,

B paznene [lnanupyembie pe3ysibTaTbl OCBOCHHUS YUE€OHOIO MpeaMeTa «XHUMUS»
CUHXPOHU3ALMS MPEJCTaBIeHa B BUIE JIONOJHEHUs K 0a30BOMY YpOBHIO, 3 UMEHHO,
[TpenMeTHbIE pE3yabTaThl, JOCTUraeMble OOYYArOIIMMHUCA Ha YINIyOJEHHOM ypOBHE
M3yUYEeHHs XMMHH, BBLIETIEHEI KypCUom™,

B pazgenax Copepkanne matepuana ¥ TemMaTHyecKoe MIAHUPOBAHUE HMEETCS

BI)II[GJ'IGHHI)Iﬁ MaTcpuail, I/IMGIOHII/Iﬁ l'IO,Z[LIGDKI/IBEIHI/IQ2 KaK Ha 6330BOM, TaKk W Ha

yIIIyONEHHOM YPOBHSX, KOTOPBIA HW3y4aeTCs B O3HAKOMUTEIHHOM IIJIaHE W HE
BKJIIOYAETCS B COCTAaB MPEeAMETHBIX pe3yibTatoB ocBoeHust OOII COO.

B pasgene Tematudeckoe IJITaHUPOBAHWE TMPUHIIUIT CHHXPOHHU3AIMN TIPOSBIICH
CIeAYIOIIUM 00pa3oM: Yachl HEJEIbHON HArpy3ku st yriayOJ€HHOro u 0a3oBOro
YPOBHEHN yKa3aHbl TaKUM 00pa3oM, 4TO OJHA TeMa (OJAWH Yac B HENENI0) eArHa IS
JIBYX YpOBHEH, a OCTaJlbHBIC JBa 4Yaca W TEMbl HEJACIbHOW HATrPy3KH IS
yriyOIEHHOTO YPOBHS YKa3aHbl B CTPOKaX HWKE W TOJBKO JJIS 3TOTO YPOBHsA. YacTh
PE3EPBHBIX YacOB MO3BOJIMIIA BCTPOUTH HEOOXOIUMOE KOJUYECTBO YAacOB B TeMax
M3y4eHHs, a TaK)Ke OpraHu30BaTh U TEMAaTUYECKOE MOBTOPEHUE KaK Ha 0a30BOM, Tak
¥ Ha yrIIyOJIEHHOM YPOBHSX, M UTOTOBOE MOBTOpeHUE; B rpadax «KomnuecTBo 4acos

yKa3aHbl TAKXKE T€ Yachl, KOTOPbIE B3ATHI U3 pe3epBa (yKa3aH CUMBOII «P»).

'Kypcusom B TekcTe nporpaMmbl B pasaenax « Llenm u 3agaun», «MpegmeTHble pesynbTaTbl» BblAeNeHbl
3/1IeMEHTbI, KOTOPbIe NPeACTaBAEHbl ANA U3YYEHUS Ha YINYBNEHHOM YPOBHE.

2|_|O£I,‘-Ie|0Kl/‘IBaHMe MMeeT matepuan, KOTOprﬁ n3y4dyaeTcA B O3HAKOMUTE/IbHOM MNJIaHE U HE BK/ZIKOYAETCA B

COCTaB NpeaMmeTHbIX pe3ynbtatos ocsoeHua O0I COO.
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I[Ipu  dopmupoBanmm TemMaTHYECKOTO IIJIAHUPOBAHHS — IPEAYCMATPUBAIOCH
pacnpesiesieHue 4YacoB BHYTPM TEM M MEXAy TEMaMH C Ieliblo o0OecreueHus
HEJICIbHOW HArpy3Kd JJig OOydYarolmuxcsi, M3ydalolnX XUMHIO Ha YIIyOJIEHHOM
ypoBHe. llepepacripenenenre 4YacoB MEXJIy HEKOTOPHIMU TeMaMHu IO3BOJIUIIO
COXpaHUTh TEMaTHUYECKUH ydeOHBIN 00BEM MaTepuala, MCTIOJIb30BAHUE PE3EPBHBIX
4acoB TakkKe O00ecTleunsio Hamudyue Y4YeOHBIX YacoB Ha 00OOIIEHUE, HTOrOBOE
MOBTOPEHUE U KOHTPOJIb yueOHOro marepuana. Takum oOpa3oMm, CHHXPOHM3ALIUS
TEMaTUYECKOTO TUIAHUPOBAHUS 0a30BOTO M yTITyOJIEHHOTO YPOBHEH U3YUCHUS XUMUHU
MOJIHOCTBIO COXpaHUia CoAepKaTeNbHbIM acrieKT mporpaMmmsel KypcoB 10-11 kitaccoB
TUTISE MyJIbTUITPO(HIIEHOTO Yy4eOHOTO TIaHa.

JlanHast mporpaMma SIBJISIETCSI OPUEHTHUPOM JIJIsi COCTABJICHHS] pabOdnX MPOrpaMm,
aBTOPbl KOTOPBIX MOTYT MPEIJIOKUTH CBOM TOIXOJ K CTPYKTYPUPOBAHHUIO U
MIOCJIEIOBATENbHOCTH M3Yy4Y€HUs y4eOHOro Marepuaja, a TakKKe CBOE BHJICHUE
OTHOCUTEIHHO BO3MOXXHOCTH BBIOOpa BapUATUBHOW COCTAaBIISIONICH COJEpIKAHUS
npeaMeTa JOMOJHUTENIBHO K 00s3aTeIbHON (MHBAPUAHTHOW) YacTH €ro COJACpKaHUs
B paMKaX pe3epBHBIX 4YacoB. Pe3epB ydyeOHOro BpEMEHU PEKOMEHIYETCS IS
peanu3anu  aBTOPCKUX TIOJXOJOB K HCIIOJIb30BAHUIO Pa3HOOOpPa3HBIX (opM

OpraHM3alMU y4eOHOro Mpolecca.

OBHIAA XAPAKTEPUCTUKA YYEBHOTI'O IPE/IMETA «XUMMUS»

XuMuueckoe 00pa3oBaHHE, IMOIYy4aeMOE BBIIMYCKHUKAMH CpPEJHEH  IIKOJIBI,
ABJISIETCSI HEOTHhEMJIEMOM YacThlo UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIOIIUM
ATAllOM peaju3alldd Ha COOTBETCTBYIOIEM €My ©0a30BOM YpPOBHE KIIHOUEBBIX
[EHHOCTEH, MPHUCYIIUX [ETOCTHOW CHUCTEME XUMHUYECKOTO o00pa3oBaHusA. ITH
[EHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPUPO/IbI, (HOPMUPOBAHKSI MUPOBO33PEHUS U
oO11Iel KyJIbTYphl YEJIOBEKa, a TaKXKe IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K

CBOEMY 3/I0POBBIO U MPUPOJHOM cpene. Peannsyercs xumudyeckoe oOpazoBaHue
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yYalmxcs cpeiHel MIKOJIbl CPeACTBAMU y4eOHOro mpeamera « XUMusy, CoJiepKaHue
U TIOCTPOCHHE KOTOPOTO OMpENESIeHbl B MporpamMMme ¢ yu€ToM crenupuKu HayKu
XUMUH, €€ 3HAYCHUs B MO3HAHUM MPHUPOABLI U B MATEPUATBLHOMN KU3HU OOIIECTBa, a
Takke C y4€ToM OOlUX 1eJell M TPUHIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpemHero obmiero oOpa3oBanus B Poccuiickoit deneparum.
Tak, nampumep, npu (QOPMUPOBAHUU COAEpKAHUS MpeAMeTa «XUMHUS» YUTEHBI
CJIEAYIOIIUE MTOJIOKEHUS O celu(UKe U 3HAYCHUU HAYKU XUMUU:

XuMHsI KaK JJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAayK UTPaeT OCOOYI pOJib B
COBPEMEHHOW LIMBWJIM3AIIMHU, B CO3/IaHUK HOBOW 0a3bl MaTepuagbHON KyabTyphl. OHa
BHOCHUT CBOH BKJIaJ B (OPMUPOBAHHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3JIaHME IIEJIOCTHOTO TMPEACTABICHHUS 00 OKpYy)KaroleM MHUpE KaK O €IMHCTBE
IpPUPOABl W YelloBeKa, KoTopoe (opMHUpyeTcs B XMMHUU Ha OCHOBE MOHHMAaHUS
BEIIECTBEHHOIO COCTaBa OKPYXAOUIEr0 MHPA, OCO3HAHMS B3aWUMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JACTIMU TPUMEHEHUS.

CoBpeMeHHass XHMMHUA KaK HayKa CO3MJaTelibHasg, KaK HayKa BBICOKHX
TEXHOJIOTUI HaIlpaBjeHa Ha pelieHue rio0aibHbIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA —  CBIPbEBOM, OJHEPreTHYECKOM, MUIIEBOM, SKOJOTHYECKOU
0e30MacHOCT M OXpaHbl 3/I0pOBbs. TecHO B3aUMOJEHCTBYSL C JAPYTUMH
€CTECTBCHHBIMU HAayKaMH, XUMHS CTaja HEOTHEMIIEMON YaCThi0 MUPOBOM KYJIbTYPHI,
HEO0OXOMMBIM YCIIOBUEM YCIICITHOTO TPY/Aa U KU3HU KaKJIOTO WieHa 00IIecTBa.

B cootBercTBUM ¢ oOmumu nensmu u npunnunamMu COO conaepkaHue mpeameTa
«Xumust» (10-11  kmaccel, 0a30BbI  ypOBeHb M3Y4YeHHs])) OpPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY O0yYarouXcs, HEOOXOAUMYIO
UM 171 BBIPAOOTKHM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCICIIHOTO BKJIIOYEHUS B
KU3Hb COIIMYMA, IPOJOJIKEHUSI 00pa30BaHUs B Pa3IMYHBIX 00JIaCTIX, HE CBSI3aHHBIX
HEMOCPEACTBEHHO C XUMHUEM.

CocraBnsitomuMu — nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl  —

((OpFaHI/I‘-ICCKaﬂ XUMUs» H <<O6IIIEI$I N HCOpPpraHn4cCkas XuMUA», OCHOBHBIM
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KOMITOHEHTOM COJICp>KaHUS KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWM TI0 HEOPTaHMYECKOW XMMHH (C BKIIOUEHHWEM 3HAHWUW W3 OOIIeH XUMUHU) U
oprannyeckon xumuu. OopMUpOBaHME NTAHHOM CHUCTEMBl 3HAHUW IIPU HU3YYECHUU
npeaMera 00ecrneurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3usi BEIIECTB
Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U Teopui Xxumuu. CTpyKTypa coliepKaHHs
KypcoB — «Opranuueckas xumusi» U «OOIas W HeopraHuyeckas XUMHS»
chopMHpoOBaHa B TPOrpaMMe IO XMMHH Ha OCHOBE CHCTEMHOTO TMOAXO0Ja K
M3Y4YEHUIO Yy4uyeOHOro Marepuaia U OOyCIIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM
pa3BUTHEM 3HAaHUM Ha ONPENCIEHHBIX TEOPETUYECKUX YPOBHAX. B  Kypce
OPraHUYECKON XMMHUU BELIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKON TEOPUU
CTPOECHHUSI OPraHUYECKUX COCIUHEHUM, a TAK)KE€ Ha YPOBHE CTEPEOXUMHUYECKHX M
AIIEKTPOHHBIX MPEACTaBICHUNA O cTpoeHuu BemiecTB. CBeleHUsT 00 HM3ydyaeMbIX B
Kypce BEILIECTBAX [JAKTCs B Pa3sBUTUM — OT YIVIEBOAOPOJIOB JIO CJIOXKHBIX
OMOJIOTUYECKU aKTUBHBIX COEIUHEHUH. B Kypce opraHM4eckoil XMMUU TOJTy4aroT
pazBuTHe CHOPMUPOBAHHBIE HA yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
NEepBOHAYANLHBIE TMPEJCTABICHUS O XUMHUYECKOM CBSI3M, KIAaCCU(DUKAIMOHHBIX
MPU3HAKAX BEHIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUYECKOMN
peaKunu.

B npenmMere «Xumus» 6a30BOro ypoBHsI pacCMaTpUBAETCs U3YUEHHBIN HA YPOBHE
OCHOBHOTO 0OIIEro 00pa3oBaHUsI TEOPETHUUECKUA MaTepuan U (PaKTOJIOTHUYECKUE
CBEJICHMS O BEIIECTBAX M XUMHUUECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «O0mias
Y HEOpraHWYeCcKasi XUMHUs 00yJaroIIMMCS MPEA0CTaBIAETCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TMEPUOJUYECKOr0 3aKOHA C OOIIETECOPETUUECKUX U METOJ0JIOTHYECKHUX
MO3UIINN, TIIy0Xe MOHITh UCTOPUYECKOE M3MEHEHWE (PYHKIMH ATOro 3aKoHa — OT
obobmarome 10 OOBSACHSIONMICH U MpOTrHO3upYyromeld. Enunas cucrema 3HaHUN O
BAXHEUIIINX BEHIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U NMPUMEHEHHH, a TAKXKE
0 XUMHUYECKHX pEaKLUAX, HX CYIIHOCTM U 3aKOHOMEPHOCTIX NPOTEKAHUs

nomonHseTcss B kypcax 10 m 11 kmaccoB sjemMeHTaMu COAEpX aHUS, UMEIOIUMU
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KyJbTYPOJIOTHYECKUH W TPUKIAAHOW XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT
MOHMMAHUIO B3aMMOCBSI3M XMUMHUU C JPYTMMH HayKaMH, PAacKphIBAlOT €€ poJib B
MO3HABATEIILHOH W  TMPAKTHYECKOW JEATEIBHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U TPAKTUICCKUX
NPWIOKEHUN XUMHH, TTOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOILIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUCH, KPUTHICCKH OCMBICITHBATh
uHDopMaIMI0O W TPUMEHATh e€ s TOMOJIHeHWS  3HAHWM,  pelIeHUus
WHTEJUIEKTYaJbHBIX U 9KCIEPUMEHTAIBHBIX UCCIeAoBaTeNbckux 3anadu. ConeprkaHue
y4eOHOro mnpeameTa «XWMHUS» JAaHHOTO YPOBHS H3YYEHUS OPHUEHTHUPOBAHO Ha
dbopmupoBaHre y OOYYAIOMIMXCS MHPOBO33PEHUECKOW OCHOBBI ISl TIOHMMAaHUS
bunocockux waeH, TaKMX KaK: MaTepHalbHOE EIWHCTBO HEOPTaHUYECKOTO U
OPraHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTpOEHHUEM, MMO3HABAEMOCTh MPUPOAHBIX SBICHUN IMyTEM SKCIEPUMEHTA U PEIICHUS
MPOTUBOPEUYHM MEXKAy HOBBIMU (DakTaMH U TEOPETHUECKUMH MPEANOCHUIKAMHU,
OCO3HAHHWE POJIM XMMHH B PEIICHUH HKOJOTHYECKUX MpoOJeM, a Takke MpodsieM
cOepexeHus: IHEPreTUYECKUX PECypCOB, CHIPbS, CO3/JaHMS HOBBIX TEXHOJOTUUA U
MaTepUasoB.

B mutane pemienus 3ajad BOCIIUTAHUS, PA3BUTHUS U COIUATN3ANNA O0YYarOIIHXCS
NPUHATBIC TPOTPAMMONM MO XWMHUHM TOIXOJbI K OINPEACICHUIO COACPXKAHUSI U
MOCTPOCHUST TIpeAMETa TpeaycMaTpuBalOT (GopMUpOBaHUE Yy OOYYAIONIUXCS
YHUBEPCAIBHBIX YUCOHBIX ACHCTBUHN, NMEIOMMX 0a30BOE 3HAUYCHHE IS PAa3THUHBIX
BUJIOB JEATEIBHOCTH: PpEIICHUS TMpoOsieM, TMOUCKa, aHaiau3a U o0paboTKu
uHpopMaIuK, HEOOXOJAMMBIX JUISI TNPUOOPETEHUS OIbITa NPAKTHYCCKOH U
MCCIIeI0BATEIHCKON ACSITEIIPHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B IIO3HAHUHN XUMUHU.

XuMHS Ha YPOBHE YIJIyOJIEHHOI0 M3Y4YeHHsI 3aHMMAET BAXHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4yHOro oOpazoBanusi yyammxcs 10-11 «kmaccoB. U3yuenue
mpeaMeTa, peanu3dyeMoe B YCIOBHSAX nu(epeHIpoBaHHOTO, TPO(HIBHOTO

oOyueHus, TMpU3BAHO OOeCHeYUTh 00IIe00pPa30BaTEIbHYI0 U OOIIEKYJIBTYPHYIO
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MOJATOTOBKY BBIMTYCKHUKOB IIIKOJIBI, HEOOXOAMMYIO ISl aJanTaiud UX K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKH3HH B COIMYME, a TaKXKe JUIS MPOJIOIKEHUS 00yUCHHS B
opraHu3ainusax MnpodhecCUOHAIBLHOTO 00pa30BaHUsl, B KOTOPBIX XUMHUS SIBJISIETCS
OIHOW U3 TMPUOPUTETHBIX JUCHUIUIMH. B mporpamMme no XWMUU Ha3HAYEHUE
npeaMeTa «XuUMHUs» TIOIydaeT MMOAPOOHYI0 HHTEPIPETAIUI0O B COOTBETCTBHUU C
ocHoBomnoyararomumu - nojoxkeHusiMu GI'OC COO o B3auMO0OYCIOBIECHHOCTH
1enei, copepKaHus, pe3ysIbTaTOB O0y4YeHHUss W TpeOOBaHUN K YPOBHIO ITOJTOTOBKHU
BBIMMYCKHUKOB. (CBUIIETEIBLCTBOM TOMY SIBIISIFOTCSL  CIICAYIOIIME BBIMOJIHSACMBIE
MIPOTPAMMOM 110 XUMHH (PYHKITUH:

WH()OPMAITMOHHO-METOANYECKAs, peaanu3anus KOTOpord oOecreuynBaeT MOTydCHHE
MpEeCTaBICHUs O LIEJAX, COJepKaHUHU, OOIIel cTparerud oOy4deHHUs, BOCIIUTAHUS U
pa3BUTHS 00yYarOIMXCs CPEACTBAMM MPEIMETa, U3y4aeMOI0 B paMKax KOHKPETHOTO
npoduIs;

OpraHU3allMOHHO-TUIAHUPYIOIAsA, KOTopas MpeaycMaTpuBaeT  OIpejciieHue:

MIPUHIIUIIOB CTPYKTYPUPOBAHUS U MOCIEI0OBATEILHOCTH U3YUYEHHUS YUeOHOTO
Marepuasna, KOJUYECTBEHHBIX U KaU€CTBEHHBIX €r0 XapaKTEPUCTUK;

MOAXO0J0B K (hOPMHUPOBAHUIO COJIEPKATETLHOM OCHOBBI KOHTPOJISI M OILICHKH
00pa3oBaTeIbHBIX JIOCTHKEHUM OOydYarolUXCs B paMKax HMTOTOBOM aTTeCTallMu B
dhopme eTMHOTO0 roCyIapCTBEHHOTO AK3aMeHa 10 XUMHUH.

[Iporpamma asist yriayOn€HHOTO H3yYCHHSI XUMUU:

yCTaHABJIMBAeT WHBAPHAHTHOE IIPEAMETHOE COJep)KaHue, o0s3aTeabHOE IS
M3YUYEHUs] B paMKaxX OTACIbHBIX TpoduieH, MpeaycMaTpUBaeT pachnpelesieHue u
CTPYKTYPHUPOBAHHE €TO0 MO Kjaccam, OCHOBHBIM COJIEPKATEIIbHBIM JIMHUSIM/pa3iesiaMm
Kypca;

naéT MpUMEPHOE paclpeiesieHue Y4eOHOTO BpPEMEHH, PEKOMEHIYeMOTO JIs
W3YUYCHHUS OTJICTbHBIX TEM;

IpejyiaraeT MpUMEPHYIO IOC/IEI0BATSIFHOCTh M3YUEHHS Y4eOHOTO MaTepualia ¢

Y4ETOM JIOTUKH IIOCTPOEHUS KypCa, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBA3EH;
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Na€T METOAMYECKYH0 HMHTEPIPETAluI0 LEeJIed M 3aJad HM3y4YeHHs IpeaMeTa Ha
yIriayOa€HHOM ypOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CUCTEME CPEIHETrO
oOmero  oOpa3oBaHHUsA,  COJEPKATEIbHOM  XapaKTEPUCTHUKUA  IJIAHUPYEMBbIX
pE3yIbTATOB OCBOEHUSI OCHOBHOW 00pa30BATENbHOM MPOrpaMMbl CPEIHETO OOILEro
o0Opa3oBaHUs (JJMYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4YETOM
OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATENbHBIX JEUCTBUI 00yYarolmerocs mo OCBOCHUIO
COJIep KaHMs MpeIMeETa.

[To BceM mo3unusiM B MpOrpaMme MO XUMHUHU MPEAYCMOTPEHa MPEeMCTBEHHOCTD C
oOyueHHeM XMMHHM Ha ypOBHE OCHOBHOTO o0miero oOpaszoBanus. I[Iporpamma mo
XUMHH CIY>KUT OPUEHTHUPOM IJI COCTABIICHUS aBTOPCKUX pabo4Mx MporpamMm. 3a
npejieaMyu YCTaHOBIICHHOM MpOorpaMMOM MO XUMHH 00s13aTelIbHONM (MHBApUAHTHOMN)
COCTAaBJIAIONICH colepk aHUsl y4EOHOro mpeaMera «XUMHs» OCTAETCS BO3ZMOXKHOCTD
BBIOOpAa €ro BapUAaTUBHOW COCTABIISIIONICH, KOTOpash JOJKHA OINpEeNeNsThbCs B
COOTBETCTBMM C HAlpaBJICHUEM KOHKPETHOro mnpoduias oO0ydeHus. ABTOpamu
pabounux mporpaMM MOXKET OBITh MPEAJIOKEH WHOM MOJXOA K CTPYKTYPHUPOBAHMIO
y4eOHOro Marepuaa U MOoCIe0BaTEIbHOCTH €r0 U3y4YeHUs, CBOE BUJEHHUE IyTeH U
croco00B (POPMUPOBAHUS CUCTEMBI IPEIMETHBIX 3HAHUI, YMEHUN U BUJIOB YU4E€OHOM
AESITENFHOCTH, a TAKXKE CUCTEMBI CIIOCOOOB 1 METOIMYECKUX MPUEMOB MO Pa3BUTHIO
Y BOCIIUTaHUIO 00YyYaroIuXCsl.

B cootBercTBUM ¢ KoHUENTyanbHbIMU NOJI0)keHUAMU PI'OC COO o Ha3HaueHUU
MpeaMEeToB 0a30BOr0 U yriiyOJIEHHOTO YpOBHEHW B cucteme auddepeHIIupOBaHHOTO
oOy4yeHHsI Ha YpPOBHE CpeIHero o0miero oOpa3oBaHWsS XUMHS Ha YpOBHE
yIIyOJEHHOTO HM3Y4Y€HHUs HamNpaBlieH Ha peaju3alliio  MPEEMCTBEHHOCTH C
MOCIEAYIOIUM 3TarlOM MOJTYYeHHs] XUMUYECKOT0 00pa3oBaHUs B paMKax H3Yy4YEeHMs
CHEIUATBHBIX E€CTECTBEHHO-HAYYHBIX W XHMMHYECKMX JUCHUIUIMH B BYy3aX W
OpraHU3aIUgaX CpeAHEro npodeccuoHaabHOro 00pasoBanus. B 3Tol cBs3M U3ydyeHUE
npeaMera «XUMHUS» OPUEHTUPOBAHO TMPEUMYIECTBEHHO Ha pACIIUpEHUE W

yIIyOJIECHHE TEOPETHYECKOW M NPAKTUYECKOM MOATOTOBKM  00ydYaromuxcs,
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BBIOPABIIUX OMPEACIEHABI Tpodmib 00ydeHUs, B TOM YHCIE C TEPCIEKTUBOMN
MOCJICTYIONMIEr0  TMOJYYeHUS XMUMHYECKOTO  OOpa3oBaHUS B  OpPraHU3alUsx
npodeccuonansHoro obpazosanus. B cBere TpeboBanuit PI'OC COO «k
IJIAHUPYEMBIM pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHON MpPOrpaMMbl
cpenHero oOmiero oOpa3oBaHUS H3YUYEHHUE TMpeaMeTa «XUMHUS» OPUEHTUPOBAHO
TaKKe Ha PEeIICHHE 3aJlady BOCIHUTAHUS M COIMATIBLHOIO PAa3BUTHS 00YyUYarOIIUXCS, Ha
dbopMHpOBaHUE Yy HUX OOIIEUHTEIUICKTyIbHBIX YMEHUN, YMEHUN PaIlOHATU3AINH
y4eOHOro Tpyaa ©  OOOOMIEHHBIX  CHOCOOOB  ACATEIBLHOCTH,  HMEIOIINX
MEXKJIUCUUIUIMHAPHBIN, HAANPEAMETHBIA XapaKTep.

X¥MHUsI HA YPOBHE YIIIyOJIEHHOTO M3Yy4YeHHUsS BKJIIOYAET YriayOJn€HHBIE KypChl —
«Oprannueckas xumus» u «O01mas u Heopranudeckas xumus». [Ipu onpeaeneHuun
MOAXOJI0OB K OTOOpPY U CTPYKTYpPHOM OpraHu3aluu COAEPKaHUS ITUX KypCOB B
MpOorpaMMe MO XUMMHH 3a OCHOBY HpHHATHI nojoxeHuss ®PI'OC COO o paznuuumax
0a30BOro 1 yriryOJIEHHOIO YPOBHEH U3ydeHHUsI IPEMETA.

OcHoBy coxaepxkanusi KypcoB «Opranmdeckas xumusi» u  «OOmas u
HEOPTraHUYeCcKasi XUMHUS» COCTABJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHU,
OTHOCSIIIMXCST K 0a30BOMY YPOBHIO HU3YUY€HHUsI MpeaMera. IJTa CUCTeMa 3HaHUMU
MOJIy4aeT OMNpEeNEIEHHOE TEOPETUUYECKOE JOMOJHEHHUE, MO3BOJSIONIEE OCO3HAHHO
OCBOMUTH CYIIECTBEHHO Ooiybliuii 00BEM (akTojgornyeckoro wmarepuana. Ha
yrIyOJIEHHOM  ypOBHE  M3yYEeHHMS  MpeaMera  oOecredeHa  BO3MOXKHOCTH
3HAYMTEIHHOTO YBEJIWYEHUsI 00bEMA 3HAHUM O XUMUYECKUX DJIEMEHTaX M CBOMCTBAX
UX COCJMHEHUN HAa OCHOBE PACIIMPEHUS U yTiayOJieHUs MPEACTaBICHUI O CTPOCHHUH
BCILIECTBA, XUMHUUYECKON CBSI3M W 3aKOHOMEPHOCTAX TMPOTEKAHUS PEaKIHi,
paccMaTpUBaE€MbIX C TOYKM 3PEHUS XHUMHUYECKOW KHHETUKHM WU TEPMOJMHAMUKHU.
N3yuenne mnepuoanveckoro 3akoHa u llepuoanueckoil CHUCTEMBI XUMHUYECKHUX
AJIEMEHTOB 0a3UpPyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX TPEJICTABICHUSAX O
CTPOEHUHU aToMa. XUMHUYECKas CBSI3b OOBSICHSIETCS C TOYKU 3PEHHUS dHEPTETUUECKHUX

U3MEHEHUH Tmpu e€ o0pa3oBaHWU W pa3pylICHHH, a TaKKe C TOYKH 3PEHHUS
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MexaHu3MOB e oOpaszoBanms. M3yueHue THUIIOB peaKIUi  JOTOJTHSIETCS
dbopMHUpOBaHUEM TIPEICTABIICHUN 00 PJIEKTPOXUMHUUYECKHUX MPOIECCaX U IEKTPOIIU3E
pacIljiaBOB U PacTBOPOB BellecTB. B Kypce opraHudeckoil XUMUU MPU paCCMOTPEHUHN
PEaKIMOHHON CIIOCOOHOCTU COEAMHEHUN yiensieTcs ocodoe BHUMaHue BorpocaM 00
ANEKTPOHHBIX 3 (PeKTax, 0 B3aMMHOM BJIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peakuuii. Ocoboe 3HAUE€HHWE HMEET TO, YTO Ha COJAEpX)aHUE KYypPCOB XUMHUU
yIIyOJIEHHOTO YPOBHSA M3YUYEHUs ISl KJIACCOB OmpenenéHHoro npoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep AOIMOIHEHHH K oOIel cucteMe mpeaMeTHBIX
3HAHUM) OKa3bIBAIOT BJIMSIHUE CMEXHBIE MpEaMEThl. Tak, Hanmpumep, B COJEpKaHUU
mpeaMeTa s KJIAaCCOB XUMHKO-(PU3NYECKOro mpoduis OOJbIIOe 3HaYeHHE OyayT
MMETh JJIEMEHTHI y4eOHOro MaTepuaia mo oouei xumuu. [1pu nu3yuenun npeamera B
JaHHOM CJIy4ae akLeHT OyJeT cesliaH Ha OOLIHOCTh METO/JOB MO3HAHUs, OOIIHOCTh
3aKOHOB M TEOpUH B XUMUU U B (U3UKE: aTOMHO-MOJIEKYJSipHash Teopus
(MonekymsipHas Teopusi B (PU3MKE), 3aKOHBI COXPAHEHHUS MAacChl U YHEPTUHU, 3aKOHBI
TEPMOJMHAMUKHU, SJIEKTPOIU3a, MPEACTABICHUS O CTPOCHHUM BEILIECTB U Apyroe. B
COJIEp KaHUM TIpeAMeTa ISl KJIACCOB XMMHUKO-OMOJIOTHYECKOTO MPOQMiIst OONMbIITUI
yIeNbHBIN Bec OyJIeT UMETh OpraHndeckas XuMmusi. B aTom ciyuae nmpeaocraBisieTcs
BO3MOXHOCTh AJisl 00Jee 00CTOSTENHLHOTO PACCMOTPEHUS XUMHUECKON OpraHu3aluu
KJIETKH KaK OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOM BXOMST, K MPUMEPY, TaAKUE
CTPYKTYpPHbIC KOMIOHEHTHI, KaK JUMUbI, OCJKH, YIJIEBOIbl, HyKJIEUHOBBIC KUCIOTHI
u apyrue. [Ipu 3TOM 3HaHMSA O cOCTaBe M CBOWCTBAX IIPEICTABUTENIEM OCHOBHBIX
KJIACCOB OPraHUYECKHX BEIIECTB CIY>KaT OCHOBOM JJisi M3yYEHUs] CYIIHOCTH
po1eccoB (DOTOCUHTE3A, AbIXaHUS, TUIIICBAPEHUS.

B nmane ¢QopmupoBaHHS OCHOB HAyYHOTO MHUPOBO33PEHHUSA, OCBOCHHS
OOIIIEHAyYHBIX METOAOB MO3HAHMS U ONBITa MPAKTUYECKOrO MPUMEHEHUS HayYHBIX
3HAHUW U3Yy4YEHHE TMpeaMeTra «XHUMHsS» Ha YIUIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBS35SX C Y4YEOHBIMU MpeaMeTaMHu, BXOASAIIMMH B COCTaB

npeaIMeTHBIX obnacteil «EcTecTBeHHOHAy4YHBIE TMpeAMETh, «MaTremaTuka u
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nHpopmaTrKa» u «Pycckuii S3bIK U TUTEpaATypay.

[Ipu nzydyenun yueOHoro npeamera « XumMus» Ha yriryOJa€HHOM ypPOBHE TaKxkKe, Kak
Ha YPOBHE OCHOBHOI'O W CpEIHEro olmiero obpa3oBaHusi (Ha 0a30BOM YypOBHE),
3alayeil MEepBOCTENEHHOW 3HAYUMOCTH SBIA€TCA (OPMHPOBAHHE OCHOB HAayKH
XUMHUHU Kak 00JIACTH COBPEMEHHOTO E€CTECTBO3HAHUSA, MPAKTUYECKOW NEATEIbHOCTH
YeJI0BEKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOW KYyJIbTYpBI. Perienne 3Toi 3a1aum Ha
yriayOaEHHOM YpPOBHE M3yUEHUs MpEeAMeTa MpeanoiaraeT pealu3aluio Takux 1ele,
KakK:

(dbopMupoBaHHEe PECTABICHUN:

O MaTepUaJIbHOM EIWHCTBE MHUpPA, 3AKOHOMEPHOCTAX U ITO3HABAEMOCTH SIBICHUU
MIPUPOJIBI, O MECTE XMMHHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ BEAyIeW poJid B
00€eCleyeHun YCTOMYMBOIO pa3BUTUSl YEIOBEYECTBA: B PEIIEHUU NpodseM
HKOJIOTHYECKOM, IHEPreTUYECKOM U MUIEBON 0€30MaCHOCTH, B Pa3BUTUU MEUIIMHBI,
CO3JJaHMM HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHUKOB OJHEPIrUd, B OOECHECUYECHHUU
palMOHAIBHOTO MPUPOIONONB30BaHMS, B (OPMUPOBAHUU MUPOBO33PEHUS U 0OIIEH
KyJbTYpbl YEJIOBEKAa, a TAK)KE 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEE;

OCBOCHHME CHCTEMBI 3HAaHHM, JIEXKAIUIMX B OCHOBE XWMHYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUpaA: (yHIaMEHTAJIbHBIX TOHATHUH, 3aKOHOB H
TEOPUN XUMHH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHHM BELIECTBA HAa PA3HBIX
YPOBHSX  —  aTOMHOM,  HOHHO-MOJIEKYJISIDHOM, HAJMOJIEKYJISIPHOM, 0
TEPMOJUHAMHYECKUX U KHMHETUYECKHX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XMUMHUYECKHX
peakimii, 0 XMMHUYECKOM DPABHOBECHH, pacTBOpax M JAMCHEPCHBIX cHUCTEeMax, 00
OOIIMX HAYYHBIX MPUHIUIIAX XMMHYECKOTO IPON3BOICTBA,

dbopmupoBaHre y OOyYaroNIMXCsi OCO3HAHHOTO IMOHUMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHUYECKUX 3HAHUU Ui OOBSICHEHMS KIIOYEBBIX HJEH W MIpodsem
COBPEMEHHOW XUMUH, IJisi OOBSACHEHHS] W TMPOTHO3UPOBAHUS SIBICHUN, MMEIOIIUX

€CTECTBEHHO-HAYUYHYIO MPUPOAY; IPAMOTHOTO pPEIICHUS] MPOOJIEM, CBSI3aHHBIX C
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XUMHEN, NPOTHO3UPOBAHMS, AaHAIM3a KM OLUCHKA C TMO3WULIUN 3KOJIOTHYECKOU
0€30mMacHOCTH MOCJEACTBUI OBITOBOM M MIPOM3BOICTBEHHOMN JIEATEILHOCTH YETIOBEKA,
CBSI3aHHOM C XHUMHYECKUM TMPOU3BOJICTBOM, HCHOJb30BAHUEM U TMepepadboTKOi
BEILIECTB;

yriayOJieHue MpeACTaBIIeHU O HAyYHBIX METOJIaX MO3HAHUS, HEOOXOAMMBIX MJif
NPUOOPETEHUS yMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB M OOBICHEHUS
XUMHUYECKUX SIBJICHUM, UMEIOIINX MECTO B IIPUPOJAE, B IMIPAKTUUECKON AEATEIBHOCTH

u HOBCG,ZIHGBHOﬁ KHN3HHU.

HEJAU U 3AJAYY YYEBHOTI'O ITPEJIMETA «XUMMUS»

B mpaktuke mnpemojgaBaHus XHMHH KaK HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs TaK W Ha ypOBHE CpPeJHEro oOimiero oOpa3oBaHUs, MPU OMPEIACIICHUN
COZIEPKATEIIbHON  XapaKTEPUCTHKU IIeJIeH W3y4YeHHUsS TMpeaAMeTa HampaBICHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIIMOHHO TpH3HAETCA (QopMUpOBaHUE OCHOB
XUMHUYECKON HayKH Kak OO0JacTH COBPEMEHHOTO CCTCCTBO3HAHHUS, IMPAKTUYCCKOMN
JEATEIBPHOCTA YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOU KynbTyphl. C
METOJMYCCKOW TOYKH 3PCHUS TAaKOW IOJAXO0J K OIPEACICHHUIO IICICH W3YYCHHS
MIpeMETa SBIISICTCS BIIOJIHE ONPAaBIaHHBIM.

['maBHBIMEH 1ETISIMH W3YUYEHUS TpeAMeTa «XHUMHs» Ha YPOBHE CPEIHETO
oO1ero oOpazoBanusi Ha 06a30BOM YPOBHE SIBIISIOTCS:

dbopMHpOBaHHE  CHCTEMBl  XMUMHYCCKMX  3HAHMM KAk  BaKHEHIICH
COCTAaBJISFOIICH ©CTECTBEHHO-HAYYHOW KapTWHBI MHPA, B OCHOBE KOTOPOHW JiexkKaT
KITIOYCBBIC MMOHATHS, (PYHIAaMEHTAILHBIC 3aKOHBI U TCOPUU XHMHH, OCBOCHHUE SI3bIKA
HAayKd, YCBOCHHME H  IOHMMAaHWE  CYIIHOCTH  JOCTYIHBIX  OOOOIICHMIA
MHPOBO33PEHUYCCKOTO XapakTepa, O3HAKOMJICHHWE C WCTOpPUEH WX pPa3BUTHSI U
CTaHOBJICHHS,

dbopMupoBaHWE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS

BCIIIECTB M XMUMHUYECKUX PEAKINNA, HEOOXOTUMBIX JJisi MPUOOPETEHUS YMEHHI
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OpPUEHTHUPOBATHCSI B MHUPE BEHIECTB W XUMHUYECKUX SABJICHUM, UMEIOIIUX MECTO B
IIPUPOAE, B IPAKTUYECKOU U IIOBCETHEBHOU JKU3HU;

pa3BUTHE YMEHUN W CIOCOOOB JIEATENLHOCTH, CBSI3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO SKCIEPUMEHTa, COOJIOJEHHEM MpaBMil 0e30MacHOro
oOpaleHus ¢ BEISCTBAMH.

ConepxaTenbHas XapakTepUCTHKA LElNed W 3a7ad H3y4YEeHUs NIpeaMeTa B
MporpaMMe MO0 XMMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU
MIPUOPUTETAMHU B CHCTEME CpeHETO 001ero oopasoBanus. CeroaHs B MPenolaBaHuH
XUMUU B OOJIbIlIEH CTENEHW OTAAETCA MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE
colep)KaHusl ~ OOy4YeHHs, OpPUEHTUPOBAHHOM HA  MOJATOTOBKY  BBIYCKHHKA
OIOIE00pa30BaTEeIbHOW  OpPraHW3alvy, BJIAJACIONMICTO HE HAOOpOM 3HAHUM, a
(GyHKIMOHATBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSMH aKTHBHOTO
MOJYyYEHUs] 3HAHUM W TPUMEHEHHS] HMX B PEAIbHOW JKU3HU U1 PELICHUS
MPAKTUYECKUX 3a1ad. B 3TOM CBA3M NpU H3YYECHHM TMpeaMeTra «XUMHS»
JTOMUHHUPYIOIIEE 3HAUCHUE TPUOOPETAIOT TAKHUE LICJIN U 3a]]a4H, KaK:

ajganTanys OOydYarolUMXCs K YCIOBUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopmupoBaHue UHTEJUIEKTYaJIbHO pa3BUTON JIMYHOCTH, rOTOBOM K
caMOOOpa30BaHUIO, COTPYJIHHUUYECTBY, CaAMOCTOSITEILHOMY TMPUHATHIO T'PaMOTHBIX
pPELICHUN B KOHKPETHBIX KWU3HECHHBIX CUTYalUSX, CBSA3AHHBIX C BEIIECTBAMU U HX
IIPUMEHECHUEM,;

dbopmupoBaHue 'y OOy4alOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIETEHIIMI), HMMEIOIINX YHUBEPCAIbHOE 3HAYEHUE IS Pa3UYHBIX BHUJIOB
JESTENBHOCTU: peIIeHusl MpoOsieM, MOWCKa, aHaimM3a U 00paboTku WHpOpMaIuy,
HEOOXOJIUMBIX JJIsI TPUOOPETEHUSI OMbITA JIEATEIIBHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B IMO3HAHMM XUMHHM, a TaKXe Uil OLUCHKHA C MO3UIMH 3SKOJOTMYECKOU
0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMUYECKUX MPOIIECCOB Ha OPraHU3M

4CJIOBEKA U IIPUPOJHYIO CpEay,
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pa3BUTHE TIO3HABATENBHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX W TBOPYECKHX
CocOOHOCTEM 00yYaromuxcs: CIOCOOHOCTH CAMOCTOSITENBHO NMPHOOpETaTh HOBBIE
3HAHMS 10 XUMHH B COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMHU, HCIOIB30BATh
COBpeMeHHbIe WH(GOPMAIMOHHBIE TEXHOJOTHHU JJIsl TOWCKAa W aHalu3a y4eOHOW H
HAyYHO-TIOMYJISIPHON WH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMUSI;

(dopMupoBaHUE U pa3BUTHE Y 00yYaIOIIUXCS ACCOLMATUBHOIO U JOTMYECKOI0
MBIIUICHHSI, HaOMI0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIe O0COOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUM M TPOBEICHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydJarommxcsi yOekIEHHOCTM B  TyMaHHCTHYECKOU
HANPaBIEHHOCTH XHMHH, €€ BaXXHOH pOJNM B PEIICHUU TIOO0ATBHBIX MPOOIeM
paIMOHATBHOTO TMPHUPOOIIOIB30BAHNS, ITOMOJHEHUS JYHEPTETHUYECKUX PECYpPCOB U
COXpaHEHHUs TPHUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpeKHOTro
OTHOILIEHUS K TPHUPOAEC U CBOEMY 3/J0pPOBbIO, a TaKXKe NPUOOPETEHMs OIbITa
WCIIOJIb30BAHUSL TIOJYYEHHBIX 3HAHUM JJIA TMPUHATAS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBA3AHHBIX C XUMHUUECKUMU SIBICHUSIMH.

Ipu uzyyenuu yuebnozo npeomema «Xumusny Ha yenyoiéHHOM YPOGHe MaKice,
KaK HA YPOBHe OCHOBHO20 U CpeOHe20 00we2o 0opazosanus (Ha 6a3080M YpoeHe),
3a0auell NePEOCMENneHHOU 3HAYUMOCMU ABISAeMCs (OpMUPOBaHUe OCHO8 HAYKU
XUMUU KaK 001aCmu COBPEMEHH020 eCmeCcme03HAHUS, NPAKMUYECKOU 0esimelbHOCIU
yenoseKda u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYPbl.

Pewenue osmou 3a0auu Ha yemyOnNéHHOM YypoGHe U3YUEHUS Npeomema
npeononazaem peanu3ayuio maxKux yenet, Kax:

Gopmuposarue npedcmagnienuii.

0 MamepuarbHOM eOuHcmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCHU
ABNEHUU NPUPOObl, 0 Mecme XUMUU 8 CUCmeMe eCIeCcmBeHHbIX HAYK U eé edyuell
ponu 8 obecnevenuu YCmMoudUugo20 pazeumus yeloseuecmsd: 6 peuieHuu npooiem

3K0ﬂ02u1{€CK012, 3HepeemuquK0d u I’ZMW€60IZ 68307’ICICHOCI’I’ZU, 6 paseumuu Meduuqul,
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CO30aHUU HOBbLIX MAMEPUALos, HOBbIX UCMOYHUKOE JHepauu, 6 obecneueHuu
PAYUOHATBHO20 NPUPOOONONIL30GAHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUs U 00well
KYIbMYpbl Yelo8eKd, a makKice dIKOA0SUYECKU 0OOCHOBAHHO20 OMHOUEHUSL K CB0EMY
300p08b10 U NPUPOOHOU Ccpede;

0C80€HUe CUCeMbl 3HAHUL, IeHCAWUX 8 OCHOBE XUMUUECKOU coCmasgiaiouen
eCmecmeeHHO-HAYYHOU KAPMUHbL MUpA: (PYHOAMEHMANbHLIX NOHAMUL, 3AKOHO8 U
meopuil XumMuu, COBPEMEHHbIX NPeOCMABIeHUll 0 CIMPOEHUU BeujeCmed HA PA3HbIX
VPOBHAX  —  QIMOMHOM, UOHHO-MOJEKYISAPHOM, HAOMONEKYIAPHOM, 0
MepMOOUHAMUYECKUX U KUHEMUYECKUX 3aKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peaxkyuii, 0 XUMUYEeCKOM PABHOBeCUU, PACMEOPAx U OUCHEPCHLIX Ccucmemax, 00
00UWUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMEA;

Gopmuposarnue y 00y4aromuxcs 0CO3HAHH020 NOHUMAHUSL 80CMPeOOBAHHOCMU
CUCTMEMHBIX XUMUYECKUX 3HAHUL O OOBACHEHUs KIoYedblx udell u npooiem
COBPEMEHHOU XUMUU, 0N OOBACHEHUs U NPOSHOUPOBAHUS SAGNIeHUl, UMEIOUUX
eCmeCcmeeHHO-HAYYHYIO NPUpoOy, 2paAMOMHO20 peuleHusi NpooOaeM, CEA3AHHbIX C
Xumuei, NpPOSHOUPOBAHUSA, AHANU3A U OYEHKU C HNO3UYull IKOJI02UYeCcKOU
bezonacnocmu  nocieocmeull.  Oblmosol U  NPOU3BOOCMBEHHOU  OesMelbHOCU
YenoBeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkou eeujecms;

yenybnenue npedcmasieHull 0 Hay4HblX Memooax NO3HAHUs, He0OX0OUMbIX Ol
npuobpemenuss YMeHUll OPUEHMUPOBAMbCS 8 Mupe 6eujecms U O00bACHEeHUs.
XUMUYECKUX A6NeHULl, UMEIOWUX Mecmo 8 npupooe, 8 NPAKMU4ecKkoll 0essmeibHOCmu
U NOBCEOHEBHOU HCUZHUL.

B nnanme peanusayuu nep8oouepeoHbviX BOCHUMAMENbHBIX U DPA3GUBAIOUUX
GyHKYUll YerocmHoU cucmemsvl CcpedHe20 00we20 00paz08anus npu Uy4eHuu
npeomema «Xumusy Ha yenyoiéHHOM YposHe 0COOVI0 aKmMydlbHOCIb NPpUOOpemarom

maxkue yeiau u 361061’{14, Kak.
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gocnumanue y0ercOEHHOCmuU 8 NO3HABAEMOCHU SGIIEHULL NPUPOObL, YBANCEHUS
K npoyeccy meopuecmasa 8 001acmu meopemudeckux u NPUKIaoHblX UCC1e008aHUll 8
Xumuu, opmuposarue MUpo8o33peHUs, COOMBEMCMBYIOULE20  COBPEMEHHOM)
VPOBHIO paA38UmMusi HayKu,

paszeumue mMomusayuu K 00yYeHUuro U NO3HAHUIO, CNOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHO8E YCBOCHUSL 00Weqeso8eyecKux
YeHHocmell,

pazeumue NO3HABAMENbHBIX UHMEPEeCO8, UHMENIEKMYAIbHbIX U MEOPUECKUX
cnocobrnocmeti 00y4arOWUXcs, Gopmuposanue y HUX CO3ZHAMENIbHO20 OMHOULEHUS K
Camooopazo6aHuil0 U HenpepuleHOM) 00pA308aAHUI0 KAK YCA08UIO  YCHEUIHOU
npogheccuoHanvHoli U 0OWEeCmBEeHHOU  OesmenlbHOCMU, OMeEemcmeeHHo2o
OMHOUWEHUSL K CBOEMY 300P08bI0 U NOMPEOHOCMU 8 300POBOM 00PA3e HCUZHU,

Gdopmuposanue ymeHuli U HABbIKO8 PA3YMHO20 NPUPOOONOIb308AHUS, DPA3GUMUE
9KON02UHECKOU  KYIbmypul, HpuodpemeHue  onvlma  0OWECMBEeHHO-NOIe3HOU
DKOJI02UYECKOU OesimelbHOCU.

Henmn w 3amaun  wu3yudeHuss TmpeaMera «XUMHUS» TMOJYyYWIH TMOAPOOHYIO
METOJUYECKYI0 UHTEPIPETAIMIO B pa3jeiie mporpaMmbl «llnaHupyemsbie pe3ybTaThl
OCBOCHUS IIpeaMeTay, Omarogapss yeMmy oOecredeHO 4€TKOe IMPEICTABICHUE O TOM,
KaKWe 3HAHUS U YMEHHS MMEIOT MPSIMOE OTHOIIEHWE K pealiu3alud KOHKPETHOM

OcIu.

MECTO YYEBHOI'O IPEJJMETA «XUMUS» B YHEBHOM IIJIAHE

B cucreme cpemHero oOmiero oOpa3oBaHus «XUMHUS», W3ydaemas Ha 0a30BOM
ypOBHE, NIpHU3HAHA O0S3aTENbHBIM Yy4E€OHBIM TPEAMETOM, BXOJSIIMM B COCTaB
npeametHo  obnmactu  «EcrectBenHble  Haykum».  OOmiee  YMCIO  4YacoB,
peKOMeHT0BaHHbBIX Jijis u3yueHust xumuu — 70 wacos: B 10 kimacce — 35 wacos (1 vac
B Heneno), B 11 kiacce — 35 wacos (1 yac B Heneno).

VY4eOHblii npenMer «XuMus» yriryOJIE€HHOrO YPOBHSI M3YyY€HHs BXOJHUT B COCTaB
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npenMeTHoi obmactu «EctecTBeHHBle Haykw». Ero wusydenwe mperycMOTpPEHO
B KJIacCax ECTECTBEHHOHAYYHOTO MpOoQuis, HANPUMEpP XUMHUYECKUX, XUMHKO-
OMOJIOTMYECKUX M MEAMIIMHCKUX. B 3THUX Kiaccax H3ydeHHE JaHHOro IMpeaMera
IPELYyCMOTPEHO B 00BEME yUEOHOU HAarpy3ku He MeHee 3 4 B Hejento. O01iee ynciio
4acoB, PEKOMEHJOBAHHBIX ISl M3Y4YEHUs XUMHH Ha yriyosn€éHHoM ypoBHe, — 210
gacoB: B 10 knacce — 105 yaca (3 gaca B Henento), B 11 kimacce — 105 yaca (3 gaca B
HEJIEIII0).

[Ipu ¢opmupoBanum 00pa3oBaTENbHON OpraHu3anuell MyJIbTUNPOPUIHLHOTO
yue6Horo mana a1 10 u 11 kiraccoB ycranaBmuBaeTcst yueOHasi Harpy3Ka o npeamMeTy
«Xumus» st 6a30BOro ypoBHsi B 00beme 1 yac B Hepemo (35 4 B rom), a and
yrayOaEHHOTO YPOBHS CIEAYIOMUM 00pa3oM: 1 yac B HEJENIO 3a CUET 00s3aTeNbHON
gactu OOIT COO wu 2 ygaca 3a cuet yactu OOITI COO Ha gonoaHuTeNbHbIC YUeOHbIS
npeaMeThl. Takum 00pa3om, Juisi 00yUaroIIMXcsl, BHIOPABIIUX YTIyOJIEHHOE N3YUEHUE
XUMUH, yueOHasi Harpy3ka ycTaHaBlIMBaeTcs Takxke 3 yaca B Hegemto (105 u B ron),
TO TPABOMEPHO, €CIM MaKCUMalibHas YydeOHas Harpy3ka He IIPEBBIIIAET
MaKCHUMAJIbHO JOIIYCTUMYIO YUYEOHYIO HArpy3Ky B HEJIEIIO.

B TemaTndeckom miaaHUPOBaHWM yKa3aH pe3epB YUEOHOTO BPEMEHHU, KOTOPOE
pPEKOMEHAYETCs JJIsl peaju3allid  aBTOPCKUX TMOAXOJ0B MO HCIOJIb30BAHUIO

pazHooOpa3HbIX (hOpM OpraHu3alUK YU4eOHOTO MpoIlecca.

HNJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHS YYEBHOI'O ITIPEJIMETA
«XHUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHUSI 00yJarOIIUMUCS
nporpaMMm cpeaHero oo6mero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMmetHbiM). [lonmyuenune xumuyeckoro oOpazoBaHus Oa3upyeTcs Ha OCHOBHBIX
IUIaKTHYECKUX MPUHIUTIAX 00ydeHHsI (HAy9IHOCTH, CHCTEMHOCTH, CHCTEMaTHIHOCTH,
JOCTYITHOCTH, CBSI3W TEOPHUHM C TPAKTUKOW, HATISAIHOCTH W JIp.), HA TPUMCHEHUH

COBPCMCHHBIX O6paBOBaTeJ'H>HBIX TEXHOJOTUH C Y4€TOM MCXAaHHU3MOB JOCTHUIKCHUS

19



BCEX IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHS OCHOBHON  0Opa3oBaTeIbHOM
nporpammbl. HayuHo-mMeTogumueckoil OCHOBOM Juisi pa3palOTKU IJIAHUPYEMbIX
pe3yJIbTaTOB OCBOEHHUSI IPOrpaMM CpEAHEero oO0miero oOpa3oBaHMs SBISETCS

CHCTE?MHO-I[@HTGHBHOCTHLIVI IMoAXO0Md.

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOJAXOJOM B  CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHUS NpeaMeTra «XUMHUsS» Ha YPOBHE CpPETHEro
o0111ero 00pa3oBaHusl BbIJIECIEHBI CICAYIOIINE COCTABISIONIHE:

OCO3HaHUE OO0yYaroIIMMMCS  POCCUHCKOM TpaKAAaHCKOW  HMIACHTUYHOCTH —

TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;
LEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHUH JIMYHOCTH Ha OCHOBE

KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMKA 0a30BOM HAYKU XUMUHU;
TOTOBHOCTh U  CIIOCOOHOCTH  OOYyYaroUIMXCs PYKOBOJICTBOBAaTbCSI B CBOEH

JESTENbHOCTH LEHHOCTHO-CMBICIOBBIMA yCTAHOBKAMHU, MPUCYIIUMHU LEIOCTHON

CHUCTEME XMMHUYECKOTO 00pa30BaHMs;

HAJIMYUE TPABOCO3HAHUS HKOJIOTUYECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH LIETH U

CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yJIBTATHI OCBOEHUS MpeAMETa «XUMUSD» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENBbHON JAesTenbHOcTH OpraHu3alid B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU U
ujeaaMi POCCUICKOro rpa’kJaHCKOro O0IIeCTBA, MPUHATHIMU B OOLIECTBE HOPMaMH
M [OpaBWIaMU I[OBEACHMS, CIIOCOOCTBYIOIIMMM IpOIECCaM  CAaMOIIO3HAHUS,
CaMOpa3BUTHUS M HDABCTBEHHOT'O CTAHOBJICHUS JTUUYHOCTH O0YYaIOIIHUXCSI.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHHUs  IpeaMeTa  «XHMHS»  OTPAKAIOT
c()OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM UM MPAKTUYECKOM JEATEIbHOCTH

oOyyaromuxcsi Mo peanu3aluu MPUHATHIX B OOINECTBE 1EHHOCTEHM, B TOM YHCJIEC B
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qacCTH.

1. I'pa:xknaHcKOro BOCIUTAHMS:

OCO3HAHMS OOYyYalOUMMHUCA CBOMX KOHCTHUTYIIMOHHBIX TpaB U 0OsI3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPaBOMOPAIKY;

MPEACTABICHUS O COLIMAIBHBIX HOPMAaxX W MpaBWIaX MEXJIMYHOCTHBIX OTHOILICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON IEATEIHHOCTH MPH CO3JAHUU YUYEOHBIX
MPOCKTOB, PEIICHUU Y4YE€OHbIX W TIO3HABATEIbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI

APYTUX MPHU aHAJIW3€ Pa3IMYHBIX BUJIOB yU€OHOU 1€ATENbHOCTH;

2. [IaTproTHYECKOr0 BOCIIUTAHUS:

LIECHHOCTHOI'0 OTHOILIEHUs K UCTOPUYECKOMY U HAyYHOMY HACIIEIUI0 OTEYECTBEHHOU
XUMUH;

YBXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHUS
XUMMH, OCO3HAHUS TOTO, YTO JOCTHXKEHUsS HAYKU €CTh Pe3yJIbTaT JJIUTEJIbHBIX
HaOJII0JICHHUM, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX MMOUCKOB, MOCTOSHHOTO TpyJa
YUYEHBIX U IIPAKTUKOB;

MHTEpeca Y MO3HABATEJIbHBIX MOTUBOB B IIOJIYYEHUH U NOCIEIYIOLIEM aHaau3e

MH(}OpMaAUKU O EPENOBBIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3. lyXoBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHHMBAaTh CHUTYallMU, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEUICHHS, OPUECHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH,;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEAECHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIIUM

HPAaBCTBCHHLIX U ITPABOBBIX HOPM U OCO-3HAHUC HOCHC}ICTBI/Iﬁ OTHUX ITOCTYIIKOB;
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4. ®opMHpPOBaHMS KYJAbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 370pOoBOro M 0e3omacHOro obpasa >KM3HH; HEOOXOAUMOCTH
OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY M MCUXUYECKOMY
3I0POBBIO;

co0uro1eHNs TpaBuJl 0€30I1aCHOr0 00pallleHus ¢ BELIECTBAaMU B OBITY, IOBCEIHEBHOI
KW3HU U B TPYIOBOU JNEATEIBHOCTH;

NOHMMAHUS LIEHHOCTH MpaBWUJI HHIWBUIYATBHOTO M KOJIJIEKTUBHOTO O€301acHOTrO
[IOBEJCHUs B CUTYALUAX, YIPOXKAIOIIUX 3J0POBBI0 U JKU3HM JIFOJEH; OCO3HAHUSA
MOCJIEICTBUA W HENpPUATHS BpPEOHBIX MpUBBIYEK (YNOTPEOJICHUs aJKOroJIs,

HapKOTHUKOB, KYpEHUS);

5. Tpya0oBOro BOCHUTAHUS:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B Y4eOHO-HCCIICIOBATEIBCKON JIEATEIHHOCTH,
OOIIECTBEHHO TOJIC3HOW, TBOPUECKON U APYTHX BHUJIAX JCSITCIHHOCTH;

YCTAaHOBKU HA aKTUBHOE Y4YaCTHE B PEIICHUH MPAKTUYECKUX 3a7ad COIUATHHOM
HaIpaBJIECHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTHICCKOMY M3yYCHUIO TPOo(eccHil pa3ImaHOTO pojaa, B TOM YHCIIC
Ha OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHHM 110 XUMHUH,

YBOKCHHS K TPYLY, JTIOISIM TPYJa U pe3yJIbTaTaM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHIYyalTbHOW TPACKTOPHH OOpa30oBaHUS,
Oynymiei nmpodeccun U peaan3alud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XMMHH, WHTEPECOB W MOTPEOHOCTEH

00IIIECTBA;

6. DK0JI0rH4€eCKOro BOCIIUTAHUS

DKOJIOTHYECKM  II€JIECOOOpPAa3HOr0  OTHOLIEHUS K NPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS JKU3HU Ha 3eMJI€;

NOHUMAaHUs  [IOOAJIBHOIO  XapakTepa JKOJOIMYECKUX  MpoOJieM,  BIUSHUS
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATBHON CpebL;
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OCO3HaHUS HEOOXOAMMOCTH HCIIONb30BAHUS JOCTIKEHUN XUMHUU JJIS1 PEHICHUS
BOIIPOCOB PALMOHAILHOIO IPUPOLOIIOIB30BAHMNS;

AKTUBHOI'O HENPUATHUS ACHUCTBUN, IPUHOCALIMX BpEI OKPYKAIOWIEW IPUPOIAHON
cpele, YMEHHsI MPOTHO3MPOBATh HEOIArONPUITHBIE IKOJIOTHYECKUE MOCIEACTBUSA
IPEANPUHUMAEMBIX JCHCTBUM U NPEIOTBPAILATD UX;

HaJIMYMS PA3BUTOrO DKOJIOTHUYECKOI0 MBIILIJICHUS, SKOJIOTUYECKOM KYJIbTYpPhI, OIbITA
JEATEIIBHOCTH HKOJIOTMYECKON HAPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMHU
B [103HABaTEIbHON, KOMMYHUKATUBHOM M COLIMAIBHOW NMPAKTUKE, CIIOCOOHOCTU U

YMCHUA aKTUBHO IIPOTUBOCTOATH UACOJIOTN XCMOCI)O6I/II/I;

7. lleHHOCTH HAYYHOT'O IO3HAHMSA

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON PAKTHUKHY;

NOHUMAaHUA CIEeNM(UKA XUMUU KaK HAyKH, OCO3HAHUA €€ poiau B (HOPMHUPOBAHHUH
paloOHAIbHOIO HAYYHOI'O MBIIUICHUS, CO3[aHUM LEJIOCTHOTO MPEACTAaBICHUS 00
OKpY>XalollleM MHpE KakK O EIUHCTBE NPUPOJAbI M YEIOBEKa, B IO3HAHUU
MPUPOIAHBIX 3aKOHOMEPHOCTEH W PELIEHUWH NpOoOJIeM COXPAHEHUS HPUPOIHOTO
paBHOBECHS,

yOeKIAEHHOCTH B 0CO00M 3HAUMMOCTHU XMMHH JUIsI COBPEMEHHOM IUBWIN3ALMU: B €€
I'YMaHUCTHYECKOW HAIpPaBICHHOCTH M BaXKHOM pOJIM B CO3JIaHUM HOBOWM Oa3bl
MaTepUalIbHOU KYJIbTYPbl, PELIEHUH TTI00ATBHBIX NPO0JIEM YCTOMYMBOrO Pa3BUTHS
YeJI0BEYECTBA — CBIPBEBOM, HHEPIeTUYECKOM, IUIIEBOM U HKOJIOTMYECKOU
0e30MacHOCTH, B Pa3BUTUH MEJIUILIMHBI, 00ECTIEUEHNN YCIOBHUI YCHEIIHOIro Tpyaa
Y DKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKI0TO YjeHa 00IeCcTBa;

€CTECTBEHHO-HAYYHONW TI'PAMOTHOCTH: IIOHMMAHHUSA CYIIHOCTH METOAOB II03HAHU,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOIB30BaTh MOJTydaeMble
3HaHWSA JJIs aHajiu3a U OOBSICHEHHs SBJICHUM OKpYXarollero Mupa M

MpoOUCXoaA1InuX B HEM H3M€H€HHﬁ; YMCHUA ACJIaTh 000CHOBaHHBIE 3aKJIFOUYCHUS Ha
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OCHOBE HAay4HbIX (JaKTOB W HMEIOIIMXCS JaHHBIX C LENbI0 MOJy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XWMHMUYECKHE 3HAHUS JIA PEIICHHS
po0JIeEM B pealIbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPhIBHOMY O0pPa30BaHUIO U caMO00pa30BaHUIO, K
aKTUBHOMY IOJYYEHHMIO HOBBIX 3HAaHUM MO XUMUU B COOTBETCTBUH C KU3HEHHBIMU
NOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSM TpyAa B pPa3nuyHbIX cdepax mnpodeccnoHambHOMI

ACATCIIbHOCTU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJIbTaThl OCBOSHUSI Y4Ye€OHOTO TpeamMera «XUMHsS» Ha
YPOBHE CPEIHEro OOIIero 00pa3oBaHMs BKIIOYAIOT: 3HAYUMBIC JJIsi (OPMUPOBAHUS
MUPOBO33PEHUS oOy4arommxcs MEXIUCIUTUIMHAPHBIE (MexXTmpeMeTHBIE)
oOllleHay4YHbIE TOHATHS, OTPAKAIOIIME IIEJIOCTHOCTh HAYYHOW KapTHUHBI MHUpa U
cnie-inrKy METOJOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, JHEPrus, SBJICHHE, TMPOIECC, CUCTEMA, HAy4YHBIH (aKT, NPUHIIHII,
TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeN0BaHHe, HaOII0JICHHE,
U3MEpPEeHHEe, OKCIEPUMEHT ¢  Jp.); yHHUBEpPCAJIbHbIE y4eOHbIE  ACHCTBUSA
(mo3HaBaTeNbHbIE, = KOMMYHUKATHBHBIC,  PErYJATUBHBIE),  OOECIIEUMBAIOIINE
dbopmupoBaHue (GYHKIIMOHAIBHON TPAMOTHOCTH U COLUMAIBHOM KOMIIETCHIIUU
oOydJarommxcsi;  CIOCOOHOCTh  OOYYaloIIMXCS ~ MCIOJb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpPCAJbHbIE Y4YeOHbIE
JCVCTBUA B ITO3HABATEIILHOW U COIIMAIIBHOM MPAKTHUKE.

MeranpenMeTHble  Pe3yiabTaThl  OTpPakalOT  OBJIAJACHUE  YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHHKATUBHBIMU U PETYJISTUBHBIMH JIEHCTBUSIMH.

Osnaoenue YHUBEPCAIBHBIMU yqe6nbmu NO3HABAMEJIbHBIMU 0CUCMBUAMU:
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1. ba3oBbIMH JIOTHYECKHMH JeliCTBUSIMH:

CaMOCTOSITEILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBaTh IPoOJeMy, BCECTOPOHHE €€
paccmMaTpuBaTh;

ONPENICIIATh LEJIN JNCATEIBHOCTH, 33/1aBasi NapaMeTpbl U KPUTECPUU UX JTIOCTHUKCHUS,
COOTHOCHUTb PE3YJbTATHI ICITEIBHOCTH C IOCTABICHHBIMU LIEISMU;

HCTIOJIb30BAaTh TP OCBOCHUH 3HAHUW MPUEMBI JIOTUUECKOTO MBIIIJICHUS — BBIACIATH
XapaKTEpPHbIE TMPU3HAKA TMOHATHM W  YCTAaHABJIMBAThb WX  B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIKE IMOHITHS IS OOBSICHCHHS OTICIbHBIX (PaKTOB H
SIBJICHU;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU MJI KIaCCUPUKAIIMU BEMIECTB M XUMHUYECKHUX
peaKIuu;

YCTaHABJIMBATh IPUUUHHO-CIIEJICTBEHHBIE CBSA3U MEXKY U3yYaEMbIMHU SIBIICHUSIMU;

CTPOUTH JIOTUUECKHE pacCyXIeHUs (MHIYKTUBHBIC, ACAYKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH U MPOTUBOPEYUA B PACCMATPUBAEMBIX SBIICHUSX,
(GhopMYIHPOBATH BBIBOABI U 3aKITIOUCHUS;

NPUMEHSATh B TNPOLECCE IMMO3HAHUS HCHOJIb3YEMbIE B XUMHU CHMBOJIMYECKHE
(3HaKOBbIE) MOJEIU, MPeoOpa3oBbIBATH  MOJEIbHBIE  MPEJACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opmylia, ypaBHCHHE
XUMUYECKOW peakluu — TP pEeHIeHUH Y4YeOHBbIX IIO3HABATEIbHBIX U
MPAKTUYECKUX 3aJla4d, MPUMEHATh HA3BAHHBIC MOJICIIBHBIE MPEICTABICHUS s
BBISIBJICHUSI XapPAKTEPHBIX IPU3HAKOB M3y4Yae€MbIX BEIIECTB M XHUMHUYECKUX

peaxkiuu;

2. ba3oBbIMH HCCJIEI0BATEILCKHMH A€ CTBUSIMM:

BJIAZIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECCTB U XMMHYECKHUX PEaAKIIUM;

dbopMyIHpoBaTh LEIM W 3aJaud HCCIETOBAaHUsI, HCIOJIb30BaTh ITOCTABIICHHBIC W
CaMOCTOSITEILHO  C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KA4eCTBE HHCTPYMEHTa

ITIO3HAHHUA WU OCHOBBI JISA (I)OpMI/IpOBaHI/ISI T'MIIOTE3bI 110 IIPOBEPKE IMPABUIILHOCTHU

25



BBICKA3bIBAEMBIX CYKJICHUU;

BJIAJICTh HABBIKAMH CAMOCTOSATEJIBHOTO IUIAHUPOBAHUS U MPOBEAECHUSA YUEHUUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHHUs HaOII0JaTh 3a XOAOM Mpolecca,
CaMOCTOATENBHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpMyJIUpOBaTh 0OOOIIEHUS U
BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB MCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTUET O MpOJIeTaHHON padoTe;

MPUOOPETATh OMBIT YYCHUYECKON HCCIIEIOBATEIHCKON M MPOEKTHON JESITEIbHOCTH,
NPOSBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB

PEIICHUS MPAKTUICCKUX 3a/la4d, IPUMCHCHUIO PA3JIMYHBIX METOOB ITO3HAHUA

3. Paboroii ¢ undgopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HWHGOOpMaIuu (Hay4dHO-TIOMyJIsipHas
JUTepaTypa XUMHUYECKOTO  COJIEp)KaHHWs, CIPaBOYHBIE TMOCOOMS, PECYypChl
WNuTepHeTa), aHanu3upoBaTh WHPOPMAIUIO PA3IWYHBIX BUIAOB ©  (HOpM
MPEICTaBIICHNUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTH;

(bopMyITUPOBATh 3aMPOCHI U MPUMEHSTh Pa3TUIHBIC METOMBI MPU TIOUCKE U 0TOOpE
MHPOpPMAIUU, HEOOXOMMMOU JJIsi BBIMOJIHEHUs YYEOHBIX 3a1ad OIpeaeTEHHOrO
THUTIA;

npruoOpeTaTh OMBIT  WCIOJIb30BAHUS UH()OPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3JIUYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENTHO BBIOMPATh ONTUMAIBHYIO (HOpMYy MpEACTAaBICHUS HHPOPMAIIH
(cxemsl, rpadvKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U T. I1.);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KAa4eCTBE CPEJCTBA MPH padOTe C XUMHUYECKOU
UHPOpMAIUEH: MPUMEHITh MEXKIpEAMETHbIE ((PU3HUECKHe W MaTeMAaTHYECKHUE)
3HAKW ¥ CUMBOJIBI, )OpMYIIbI, a00peBUATYPHI, HOMEHKIIATYPY;

WCITOJIB30BAaTh M MPEe0OPa30BhIBATh 3HAKOBO-CUMBOJIIMYECKHUE CPEJCTBA HATIISTHOCTH.

OGﬂaOenueynueepcaJlbubmu KOMMYHUKaAmMUuGHbIMU delicmeuamu:
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3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKIae€MOW TEeMbl B XOJAC Juajora W/WiH
JTUCKYCCUHW,  BBICKa3bIBaTh W€, (OPMYIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHLHO BBITTOJTHCHUS MPE/IOKESHHON 3a1a4H;

BBICTYNIaTh C TPE3CHTAllMed pe3yNbTaTOB  ITO3HABATEIIBHOW  JCSTEIBHOCTH,
TIOJTyYEHHBIX CAMOCTOSITEITLHO UJTM COBMECTHO CO CBEPCTHUKAMH MPH BHIMIOTHECHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUESCKOW PabOThI 1O MCCIICIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIECTB, peajan3alid y4eOHOro MpoeKTa U (PopMyIHpPOBATH BBHIBOIBI
10 pe3yJbTaTaM TPOBEACHHBIX HCCIICIOBAHWNA TMYTEM COTJIACOBAHMS TMO3UIUI B
X0J1€ 00CYKJIeHUSI U OOMEHA MHEHUSIMU.

Osnaoenue yHugepcaIbHbIMU PeyIAMUSHBIMU OClICHBUAMU:

CaMOCTOSITENILHO ~ TUTAHUPOBATh M OCYIIECTBISITh  CBOIO  IO3HABATEIHHYIO
AeSITENFHOCTh, OMpefenss e€ IeNd W 3a7add, KOHTPOJIMPOBAaTh W TIO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpeIjiaraeMblii aJrOPUTM JCHUCTBHA TIpH
BBIMIOJTHEHUHA YYE€OHBIX U UCCIIEJIOBATEIbCKUX 3ajad, BbIOMpaTh Haumbosee
b (EeKTUBHBIN C€MOCO0 WX pemIeHUs C Y4ETOM TMONY4YEHHUS HOBBIX 3HAHHH O
BEII[ECTBAX M XUMHUUECKUX PEAKIIUSIX;

OCYIIECTBJISITh CAaMOKOHTPOJb CBOEH NEATETLHOCTH HAa OCHOBE CcamMoOaHau3a M

CaMOOLCHKH.

ITPEJMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yNbTaThl OCBOEHUS MPOTPAMMBI CPETHEro OOIIero oOpa3oBaHUs
M0 XMMHUU Ha 6A30BOM YPOBHE OPHUEHTHUPOBAHBI Ha OOECIIEYEHHE MPEUMYIIECTBEHHO
oOmreoOpa3oBaTenbHON W OOIIEKYJbTYpPHOM TMOATOTOBKU oOOydarommxca. OHH
BKJIFOYAIOT: CIeMPUIECKUe I YYEOHOTO MpenMera «XUMHs HaydHbIEe 3HAHWUS,
YMEHHUS M CIOCOOBI JEHCTBUU MO OCBOCHMIO, MHTEPHPETAMH U MPEeOoOpPa30BAHUIO
3HAHUM, BUBI JCITEIBHOCTH 0 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHCHUIO 3HAHUI

B pa3JIMYHbIX y‘-IC6HBIX H pCaJIbHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C XUMHUEH.
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B nporpammMe no XMmMuu NpeIMETHBIE PE3yJbTaThl MPEACTABIEHBI 110 TOJAAM

U3y4YeHUs KaK Ha 0a30BOM, TaK U Ha yenyO1éHHOM YPOBHSX (BBIICICHO KYPCUBOM).

B 10 kuacce mpeaMeTHble pe3yJabTaTbhl OCBOeHUs] Kypca «OpraHudeckas

XHUMHSD» OTPAKAIOT:

1) cgopmuposannocmv  npeocmasenenuii: 0 ~ XAMHUYECKOW  COCTABIISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHUpa, POJM XUMHH B TIO3HAHUM SIBJICHUUN
npupoAbl, B (HOPMUPOBAHMM MBIIUIEHUS M KyJbTYphl JIUMYHOCTH, €&
(YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMOW Ui pEIICHUS MPaKTHUYECKUX
3aJa4 M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U
MIPUPOJHOM CpeJie;

2) enadenue CHUCTEMOM XUMHYECKUX 3HaHUH, KOTOpast BKJIIOYAET:
OCHOBOMOJIAraloume MOHATHS (XUMUYECKUH JJIEeMEHT, aToM, D3JEKTPOHHAas
o0oouyka  aroma, MOJIEKyJla, BaJCHTHOCTb,  AJIEKTPOOTPHUIATEIHHOCTS,
XUMHUECKas CBS3b, CTPYKTYpHas popmyna (pa3BEpHyTast U COKpall€HHAas), MOJIb,
MOJISIpHasE Macca, MOJSPHBIA OO0BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHAIbHAs
rpynmna, paaukaig, HW30MEpHsi, H30Mepbl, TOMOJIOTUYECKUH psAZ, TOMOJIOTH,
YTJIEBOJIOPO/bI, KUCIOPO/I- U a30TCOAEPIKAIUE COEITUHEHUSI, MOHOMED, TIOJTUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHbIE COCOUHEHHsI); TEOPHUH H 3aKOHBI
(Teopus cTpoeHusi oprannueckux BemiectB A. M. byTiepoBa, 3akoH coXxpaHEeHHUs
Macchbl  BEHIECTB);  3aKOHOMEPHOCTH, CHUMBOJHMYECKHH  A3BIK  XUMUHU;
MUPOBO33pEHYECKUE 3HAHUS, JIKAIIUE B OCHOBE MOHUMAHHS NPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKHUX SBJICHUH, (PAaKTOJIOTMYECKUE CBEICHMS O CBOMICTBaX,
COCTaBe, MOJYYECHUU U OE30MaCHOM HCIOIb30BAHUM BAXKHEUIIUX OPTraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEIHLHOCTH YEJIOBEKA;

3) cgopmuposannocmv  ymeHull 6biA61SAMb XAPAKTEPHbIE TPHU3HAKH TOHATHUH,
yCTaHABIMBATh UX B3aUMOCBSI3b, UCNOIb308aMb COOTBETCTBYIONINE TIOHSATHUS TIPH
OTMHMCaHWU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COSAMHECHUI;
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4)

5)

6)

7)

8)

chopmuposaHHocmb  YMEHUll UCHONb308aMb XUMHUYECKYI0 CHMBOJIMKY IS
COCTABJICHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaliéHHOMN)
(GopMysl OpraHMYeCKMX BELIECTB U YypPaBHEHUH XHUMHUYECKHUX pPEaKIHii;
us2omaeaueéams MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB U1 WUIKOCTPALUUA UX
XUMHAYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHMS;

cpopmMupoeaHHocmy  YMEHUll  YCMAHA8IUEams TPUHAJUICKHOCTh HU3YyUEHHBIX
OPraHUYECKUX BEIIECTB II0 MX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne COeAMHEHUN (YTJIeBOJOPOJIbI, KHCIOPOA- U a30TCOAEpIKallue
COEIMHEHMSI, BBICOKOMOJIEKYJISIPHbIE COEIUHEHMs); O0aeamb UM Ha3BaHUA 110
cuctematuyeckoil Homenknarype (IUPAC), a taxxke NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUS OTIEJIbHBIX OPraHMYECKHX BEUIECTB (STWJIEH, IPOIMJIEH, AlETHUJIEH,
STWJIEHIJIMKOJb, NIHLEPHH, (peHon, GopManbaeruy, alueTanbIerul, MypaBbUHas
KUCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAasg KHUCJIOTA, CTEapUHOBas KUCIIOTA,
TIII0K03a, (PpyKTO3a, Kpaxmall, LeJIIH0103a, TIUIUH);

chopmuposaHHocmev  yMeHus — onpeoensims  BUIbl  XUMHUYECKOM CBSI3U B
OpraHUYECKUX COEIMHEHUAX (OIMHAPHBIE U KPATHBIC), KOBANEHMHAS U UOHHAS
C6513b, - U P-C853U, B000OPOOHAS CBA3b);

chopmMupo8aHHoCmy  yMeHUs NOoOmMeepI’HcOams HA  KOHKPEMHbIX Npumepax
Xapaxkmep 3a8UCUMOCMU PEeAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHEHULL
Om KpamHOCMu U Muna KO8aJleHmHOU C843U (0- U T-C6A3U), 83AUMHO20 GIUAHUS
amomo6 u 2pynn amomoe 6 MOJeKyaax;

chopmuposaHHocmev ~ yMeHUs NPUMEHAMb  TIOJOXEHUS TEOPUU  CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa i1 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUs MacChl BELIECTB;
chopmuposanHocmsb YMeHUl Xapakmepuzoeams COCTaB, CTPOCHUE, (HU3UUECKUE
U XHUMHUYECKHE CBOMCTBA THUIIMYHBIX IIPEICTABUTEICH pa3IMUHBIX KJIACCOB
OpraHUYeCcKUX BEIECTB (METaH, 3TaH, dTUJIEH, IPOIUJIEH, aleTUIeH, OyTaaueH-

1,3, metminOyTtaauen-1,3, 6€H30J, METaHOJI, ATAHOJI, ATUJICHTJIMKONb, TIIUIEPHUH,
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9)

deHou, aneraiabAeryul, MypaBbHHAs M YKCYCHAas KHCJIOTHI, TJIFOKO3a, Kpaxmall,
IEJUTI0JI03a, aMUHOYKCYCHAsI KUCJIOTA); WLIHOCMPUpo8ans TCHETHUECKYIO CBS3b
MEXJY HHUMU YPABHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

chopmMupo8anHoCms YMeHULl XapaKmepuzoeams cocmas, cmpoeHue, usuiecKue
U XumMueckue CGOUCMEa MUNUYHBIX Hnpedcmasumenell pPasiudHblX KIAccos
OpPeaHUYeCKUX Geuecms. aiKAH08, YUKIOAIKAHO8, AIKeHO08, AIKAOUEHO8, AIKUHOS,
aApoOMamuyeckux y2ne6000p0008, CRUPMOS, alb0e2udo8, KemoHO8, KapOOHOBbIX
KUCTIOM, NPOCMbIX U CILONCHBIX IQUPOS, IHCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCIOM,  OeNKos,  yeneso008  (MOHO-, Ou- U  NOIUCAXAPUOOB);
ULIIOCMPUPOBAMb  2eHEMUYECKYI0  C853b  MedcOy — HUMU  YDAGHEHUAMU
COOMBEMCMBYIOWUX XUMUHECKUX PeaKyuti ¢ UCHOIb308AHUEM CMPYKMYPHBIX
dopmyn;

chopMUPOBAHHOCMb YMEHUS XApaKmepu308ams WCTOYHHUKHU YTIIEBOJIOPOIHOTO
CeIpbsi  (He(Th, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX TEepepabOTKH U

IPAKTUYECKOE MPUMEHEHHUE MPOAYKTOB IepepadboTKH;

10) chopmuposannocms ~ ymenuii  npo6ooums  BBIYUCICHUS TI0 XHUMHYECKUAM

ypaBHEHHSAM (Macchl, 00bEMa, KOJUYECTBA MCXOJAHOTO BEIIECTBA WM MPOAYKTa
peakIMyu MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX

BEILIECTB WJIH MPOTYKTOB PEAKIUN);

11) cghopmuposannocme ymenuil 6radems CUCTEMOMN 3HAHHUK 00 OCHOBHBIX METOIAaX

HAy4YHOr0 TMO3HAHUSA, HCHOJIb3YEMBIX B XHMHUH IPH HM3YYECHHH BEIIECTB U
XUMHUYECKUX SABJICHUAN (mabmronenue, VU3MEpEHHUE, JKCIIEPUMEHT,
MOJEUPOBAHUE), UCNONB308AMb CUCTEMHbIC XUMUUECKUE 3HAHUS JIJISI IPUHATHS
pPELICHUIN B KOHKPETHBIX )KU3HCHHBIX CUTYallMAX, CBSI3aHHBIX C BEIIECTBAMU U UX

IMPUMCHCHHCM
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cghopmupoeanHocms  81A0EHUS CUCMEMOU 3HAHULL O eCmecm8eHHOHAYYHbIX
Memooax No3HaHusi — HabI00eHUU, UsMepeHuu, MoOeIupoOB8aHUU, IKCnEpUMeHme
(PeanvHOM U MbICIEHHOM) U YMEHUS NPUMEHAMb MU 3HAHUSA,
chOpMUPOBAHHOCMb YMEHUS NPUMEHAMb OCHOBHble ONepayuu MblCIUMeNbHOU
0esmenbHOCMU — AHANU3 U CUHMe3, CpasHeHue, 0600uenue, CUCmemMamu3ayuio,
8bIsGIIEHUE NPUYUHHO-CIEe0CMBEHHBIX C8A3ell — OJisl U3YUeHUsl CBOUCME euiecme U
XUMUYECKUX PeaKyuii;

12) cghopmuposannocms ymenuii cobnrooams npasuna TONH30BAHUS XUMHUYICCKOU
NOCYJIOl W JabopaTOPHBIM 00OpPYIOBaHHEM, a TaKKe MpaBWia OOpallleHHs C
BCIIIECTBAMH B COOTBETCTBHUU C WHCTPYKITUSAMHU TIO BBIMTOJTHEHHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

13) chopmuposannocmev  ymenuti  naaHUpoOSamev W GbINOJHAMb — XUMHAYCCKHN
OKCIIEpUMEHT (TIPEBpAIICHUS] OPTaHWYECKWX BEIIECTB TP  HATrPEBaHUH,
MOJIy4eHHEe OTWICHA U U3YYEHHE €ro CBOWCTB, KAaueCTBEHHBIC PEAKIIUU
OpTraHWUYECKUX BEIECTB, JEHATypamus OCJIKOB TIPW HArpeBaHWH, I[BETHHIC
peakuuu OEJIKOB) B COOTBETCTBMM C MpPaBHJIAMH TEXHUKH O€30MACHOCTH IpH
oOpallleHn ¢ BEIIeCTBAMHU M J1aOOpPaTOPHBIM OOOPY/IOBAHHUEM, HPeOCMAssmb
pe3yiabTaThl XUMHUYECKOTO OKCIIEpUMEHTa B (QopMe 3alucu YpaBHCHHM
COOTBETCTBYIOIIMX PEAKIUA U hopmyiuposams BBHIBOAB HAa OCHOBE JSTUX
pE3yIbTaTOB;
cchopmupoeanHocmes  YMeHUl. CAMOCMOAMENbHO NIAHUPO8AMb U NPOBOOUMb
XUMUYECKUll dKCnepumenm (noiyyenue U U3yyeHue CeOUCME OpeaHUyecKux
gewecmes, KauecmeeHuvle peaxkyuu y2aes000po008 pAa3IuyHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OP2AHUYECKUX B8eUjecms, peuleHue dKCHEPUMEHMATbHLIX
3a0a4 NO pAcno3HABAHUIO OP2AHUYECKUX 6eujecmes) ¢ coOmo0eHuemM npasu
be3onacnoeo obpawenus ¢ ewecmeamu U J1abopamopHviM 000pPYO0BAHUEM,
Gopmynuposams yenv Uccie008aHus, NpedCmasiams 8 paziuiHol opme

pes3yiomambsl IKCnepumerma, anaaiusupoeams U OYeHUsams ux OOCI’I’ZOGQPHOCmb,'
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14) cpopmuposannocmos — ymenuti  KpUMuuecku — aHAIu3Upo8ams — XUMHUYECKYIO
uH(popMaIuIo, mojiyyaemyro u3 pazubeix ucrounukoB (CMU, UnTepuer u ap.);
choOpMUPOBAHHOCMb ~ YMEHUU:  OCYWEeCmBIsimb  YeleHANPAGIeHHbIL — NOUCK
XUMUYECKOU UHGOpMaAyUuU 8 pa3iuyHblX UCHOYHUKAX (HAYYHAS U YYeOHO-HAYUHAS
aumepamypa, CMH, Hnmepnem u Op.), Kpumuuecku  aHamusupo8amv
Xumuueckyro  uH@opmayuro, nepepabamvléamv €€ U  UCNOIb30BAMb 8
COOmMBemMCcmeulU ¢ NOCMAasIeHHoU Y4eOHoU 3aoayetl

15) cpopmuposannocmo YMeHuul cobndams npasuia AKOJIOTHYECKHU
1[€JIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM ACSATEIBHOCTU B LIETSAX
COXPaHEHHUS CBOETO 3J0POBbS U OKPYKAKOIIEH MPUPOIHOU CPEINBI;, 0CO3HABAMb
OMAaCHOCTb BO3/CHCTBHS HA KUBbIE OPTaHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BCILIECTB, TOHWUMAas cMmbicn mokazatens IIJIK (mpeaenpHOM  momycTuMoit
KOHIICHTpAIIMU), HOACHAMb Ha TPUMEpPAX CIOCOObI  YMEHBIIECHUS U
NpEeAOTBPAIICHUSI UX BPEHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;
AHATUZUPOBAMb YeNeCcO0OPA3ZHOCMb NPUMEHEHUSI  OP2AHUYEeCKUX  8euecms 8
NPOMBIUAEHHOCMU U 8 ObINY ¢ MOYKU 3PEHUSI COOMHOWEHUS PUCK-NOIb3a

16) anst 0OydaromMxcsi € OTrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBSI: YMCHHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX ITO3HAHUs BEIIECTB U
XUMHUYECKHUX SIBIICHUM;

17)ans cnenbix U caaOOBUASAIIMX OOYYAOUIMXCSA: YMCHHUE HCIOJIB30BaTh peibedHO

TOYEUYHYIO CUCTEMY 0Oo3HaueHuit JI. bpaitns ni1s 3anucu XuMu4eckux Gopmyi.

B 11 kjgacce mnpeaMeTHble Ppe3yJbTaThbl oOCBoeHHMsi Kypca «OOmas wu

HEOPraHNYeCKasi XUMHSD) OTPAKAIOT:

1) cgopmuposannocms  npeocmasenenuii: 0 ~ XUMHUYECKOW  COCTABIISIOIICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa, POJIM XHMHH B TIO3HAHWUW SIBICHHUU
IPUPOABI, B JOPMUPOBAHUYU MBIILICHUS W KYJIBTYPBI JUIHOCTH, €€

(GyHKUIMOHATBHOM IPAMOTHOCTH, HEOOXOAMMOW Ui pPEIIeHHs] MPAKTUYECKHUX
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2)

3)

3a/1ad U DKOJIOTUYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOJTHOM CpeJIE;

enaoemnue CHUCTEMOU XUMHUYECKUX 3HAHUM, KoTOpas BKJIFOYAET:
OCHOBOITOJIATAIONINE TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, M30ToI, S-, p-, d-
ANIEKTPOHHBIE OpPOUTAIIM aTOMOB, WOH, MOJIEKYyJia, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTD, JICKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBA3b
(koBaJieHTHAsl, WOHHAs, METaJNIMuecKas, BOJOpPOJHAsA), KpUCTAJIIUMYECKas
pELIETKA, TUIBI XUMHYECKUX PEAKLHM, PACTBOP, 3JIECKTPOJIUTHI, HEIJICKTPOIUTHI,
ANEKTPOJUTHUYECKAS] JUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTENbL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPAaBHOBECHE; TEOPUU U 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON JUCconManuu, nepuoandyeckuit 3akon [[. M. Menneneena,
3aKOH COXPaHEHHSI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU
IpU XUMUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUI SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIWE B OCHOBE IMOHMMAHUS NMPUYUHHOCTU H
CHUCTEMHOCTH XMUMHUYECKHUX SIBJICHUM, (PAKTOJOTHUYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYUYCHUH U 0€30MMaCHOM UCIOJIb30BAHUH BAXKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM JCSITEIIbHOCTH YEJIOBEKa;

coeépemeHHble NpeoCmasieHusi 0 CMpOeHUU 6eujecmed Ha amoMHOM, UOHHO-
MONEKYNISIPHOM U HAOMOAEKVIAAPHOM YPOBHAX, NPEeOCMABNIEeHUsi O MeXaHU3IMAax
XUMUYECKUX pearyuil, mepmMoOUHAMUYECKUX U KUHEMUYECKUX 3aKOHOMEPHOCMAX
UX npomeKamus, O XUMUYECKOM DABHOBECUU, pPACMEOpPax U OUCNEPCHbIX
cucmemax, ¢haxkmonocuyeckue ceeoeHusi 0 C80UCmeax, cocmaese, NOIYYEHUU U
0e30nacHom UCNONbL308AHUU BANCHEUWUX HEOP2AHUYEeCKUX 6eujecms 6 Oulmy u
NPAKMuU4eckol  O0esimelbHOCMU  YelogeKda, O00WUX  HAYYHbIX — NPUHYUNAX
XUMUYECKO20 NPOU3800CMEBA,

chopmuposaHHocmeb YyMeHUll BblA6IAmb XAPAKTEPHbIE MPU3HAKUA TOHSITHUH,
ycmanasnueams WX B3aUMOCBS3b, UCHOAb306aMb COOTBETCTBYIOIIME IOHSITHUA

ITPpH OIMMCAHHUHN HCOPTraHNMYCCKUX BCIICCTB U UX HpeBpameHHﬁ;
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4)

5)

6)

7)

chopmuposaHHocmb  YMEHUll UCHONb308aMb XUMHUYECKYI0 CHMBOJIMKY IS
cocTaBieHUs] (OopMysl BEUIECTB M ypaBHEHUH XUMUYECKHX  pEaKIUi;
cucremaTrueckyro HomeHknaTypy (IUPAC) u TpuBuaibHbIC Ha3BaHUS OT/ICIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbI ras, YIJIEKHCIBIM Tra3, amMMHaK, rameéHas
U3BECTh, HETAIIEHAS U3BECTh, TUTHEBAs COAA, TUPUT U IP.);

chopmuposaHHocmes yMeHull onpedensms BAJCHTHOCTb M CTENEHb OKUCICHUS
XUMHUYECKHUX AJIEMEHTOB B COCIUHEHHSX PA3IUYHOTO COCTaBa; BUJ XUMHUYECKOH
CBsI3U (KOBaJIGHTHAs, MOHHASI, METAJUTMUECKasi, BOJOPO/IHASA) B COCIMHEHUSX; TUI
KPUCTANIMYECKON PEMIETKM KOHKPETHOTO BellecTBa (aTOMHAasi, MOJIEKYJsipHas,
MOHHAs, METAJTTNYECKas); XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX
COCJIMHCHUM;

chopmuposanHocmes yMeHusi 00bACHAMb 3A8UCUMOCIb CBOUCME Beuiecmes Oom
8UOA XUMUYECKOU C8A3U U MUNA KPUCALIUYECKOU peulémKu, OOMeHHblU U
OOHOPHO-AKYENnMOPHbII MEXAHUZMbI 00PA308AHUSL KOBATIEHMHOU CEA3U;
chopmuposaHHocmeb yMeHul YCmMaHasiueams MPUHAAIEHKHOCTh HEOPraHUYECKUX
BEIIECTB M0 UX COCTABY K OINpPeAeIEHHOMY KJIacCy/Tpymme COeTUHEHUH (MIPOCThIe
BEIIECTBA — METAUIbI M HEMETaJUIbl, OKCHJbI, OCHOBaHUS, KHUCIOTHI,
aM(OTEpHBIC THIPOKCUJIBI, COJIN);

cghopmuposanHocme yMeHUull: Klaccugpuyuposams: HeopeaHuiecKue 6euecmed no
ux cocmagy,; Xumuyeckue peaxkyuu no paziuidHbiM NPUHAKAM (YUCTY U COCMAB)Y
peazupyrowux eewecms, meniogomy s¢ggexmy peaxyuu, UsMeHeHUuro cmeneHet
OKUCTIEHUSI  JNIeMEHMOo8, 0OpAMUMOCMU, YY4ACMUI0 KAmaisamopa u m.n.);
CAMOCMOAMENbHO 8bIOUPAMb OCHOBAHUA U Kpumepuu O01i KIlAcCugurkayuu
U3y4aemulx ewecms U XUMU4ecKux peaxkyuil,

chopmuposannocmsb yMeHull packpuléams CMbICI Mepuoandeckoro 3akona Jl. 1.
MenpeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO U

IPOTHOCTHYECKYIO (DYHKIIUY;
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8)

9)

chopmuposanHoCcms YMEeHUll Xapakmepuzoeams IEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX A1eMEHTOB 1—4 mepuoqioB llepruoanueckor cuCTeMbl XUMHYECKHUX
anementoB J[. M. MenneneeBa, UCHOB3Ys MOHATHS «S-, P-, O-3J€KTpOHHBIE
opOUTaNINY», «IHEPTETUUECKUE YPOBHNY; 00BACHAMb 3aKOHOMEPHOCTH WU3MEHCHHUS
CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU MO MEpUoJaM M TpyImnam
[lepnoandeckoit cucTemMbl XuMHUYECKHUX 3j1eMeHTOB JI. 1. MeHneneena;
«OCHOBHOE U B8030YAHCOEHHOE dHepeemuyecKue COCMOAHUSL AmomMay, 00bACHAMb
3AKOHOMEPHOCMU USMEHEHUs] CBOUCME XUMUYECKUX DJIeMEHMO8 U UX COeOUHeHUl
no nepuooam u epynnam Ilepuoouuecroii cucmemot /I U Menoeneesa, anenmmoie
B03MOMNCHOCIMU AMOMO8 IJIEMEHMO8 HA OCHOBE CMPOEHUS UX INeKMPOHHbLIX
obonouex

cpopmuposannocms  ymenuti  xapakmepuzosamv  (onucvleamev) — 0OIIHE
XMMHUYECKME CBOWCTBA HEOPraHUYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB;
noomeepxcoams CylueCTBOBAaHNUE T€HETUUYECKOU CBSI3M MEXKIY HEOPraHUYECKUMU
BEIIIECTBAMU C ITOMOILbIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;
chopmuposaHHocms ~ YMeHusi  packpbléamb — CYWHOCMb.  OKUCTUMENbHO-
B80CCMAHOBUMENLHLIX ~ PeaKyuli  NoCPeoCmeoM COCMABIEHUS  DJIeKMPOHHO20
bananca amux peakyuil, peaxkyuii UOHHO 20 OOMeHA NYMEM COCMABNEeHUsT UX
HOJIHbIX U COKPAWEHHBIX UOHHBIX YPABGHEHUU, peakyuu 2uoponusda, peaxyuu
KOMNIeKcoobpazoeanusi  (Ha  npumepe  2UOPOKCOKOMNAEKCO8 — YUHKA U

ANFOMUHUSL);

10) cghopmuposannocmes  ymenus kiaccuguyuposams XUMHUECKHE PEAKIUU II0

pa3IMYHBIM MpU3HAKAM (YUCIY M COCTaBY PEArvpyrollnX BEUIECTB, TEILIOBOMY
s dexTy peakiuu, U3MEHEHHUIO CTEIEHEW OKUCIEHUS AJIIEMEHTOB, 00paTHUMOCTHU

peakuuy, y4acTUIO KaTalu3aTopa);

11) cghopmuposannocme ymenuii cocmaensime ypaBHEHUS PEAKIHH pa3IMUHbIX

THUIIOB, IIOJHBIC U COKpaIIIéHHBIC YPaBHCHUA peaKIII/Iﬁ HMOHHOI'O O6MCHa,

YUYUTBIBAA YCJIOBUS, IIPU KOTOPLIX 3TU PCAKIINH UAYT JO KOHIIA,
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12) cghopmuposannocmes ~ ymenuti  npo6ooums  PEAKIUH,  MOATBEPIKIAIOIINE
KAueCTBEHHBIH COCTaB Pa3IMYHBIX HEOPTraHUYECKUX BEIIECTB; PACHO3HABAMb
OTIBITHBIM MTyTEM HMOHBI, MPUCYTCTBYIOIINE B BOJIHBIX PaCTBOPaX HEOPTaHUYECKUX
BEIIECTB;

13) cpopmuposannocmv  ymenuii  packpvliéames — CYITHOCTh  OKHCIHTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIMI MOCPEICTBOM COCTABIICHUS JJIEKTPOHHOTO OajaHca
ATUX PEaKIUM;

14) cpopmuposannocme ymenuli 06bACHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaknuuu OT pa3IUYHBIX (HAKTOPOB; XapakTep CMEMICHUS XHUMHYECKOTrO
paBHOBECHS B 3aBUCUMOCTH OT BHeITHero Bo3aerictBus (npunnui Jle [larensbe);
cchopmuposannocme  ymMeHusi  OOBACHAMbL  3AKOHOMEPHOCMU — NPOMEKAHUS
XUMUYECKUX PeaKyutl ¢ Y4Emom uUx dHepeemuyeckKux XapaKmepucmuk, xapakmep
U3BMEHEHUSI CKOPOCMU XUMUYECKOU peakyuu 6 3A8UCUMOCMU OM  pPAa3IUYHbIX
gaxkmopos, a makdce XxXapakmep CMeUujeHUs XUMUYECKO20 PABHOBeCUsl NOO
GIUsIHUEM 8HEeUHUX 8030eticmeutl (npunyun Jle [llamenve);

15) cpopmuposannocme  ymenuii - xapakmepuzogams ~ XAMUYECKHE TPOIECCHI,
JeXKalue B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUs CEPHOM KUCIOThI, aMMHaKa, a
Takke CHOPMHPOBAHHOCTH TMPEJCTABICHUN 00 OOIMMX HAYYHBIX NPHHIMIAX U
AKOJIOTMYECKUX MPOoOIeMax XMMHUUYECKOTO MPOU3BOJICTBA;
cOpMUPOBAHHOCMb YMEHUS XAPAKMEePU308amb XUMUUECKUe peakyuu, iexcaujue
8 OCHO8e NPOMbLIULIEHHO20 NOJIYYeHUs CepHOU KUCIOMbl, aMMuaxa, oowue
HAYYHble NPUHYUNBI XUMUYECKUX NPOU3BOOCMS,; Yeaecoobpa3HoCmsb NPUMEHeHUs.
HeOp2aHu4ecKux 6ewjecmse 6 HNPOMBIWIEHHOCMU U 8 Oblmy C MOYKU 3PeHuUs.
COOMHOUEHUS PUCK-NONIb3A;

16) cpopmuposannocmev  ymenuil npogooums BBIMUCIEHHS C  HCIOJIb30BAaHHEM
MOHSTHUSL «MAccoBasi JI0JIsl BEIIECTBA B PAacCTBOPE», OObEMHBIX OTHOILICHUN T'a30B
IPY XUMUYECKUX PEAKIMSIX, MacChl BEIIECTBA WK 00BEMA ra30B MO0 W3BECTHOMY

KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YUYACTBYIOIIUX B PEAKIIUU
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BEIIECTB, TEILUIOBOro 3¢ ¢eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHCHHS MAaCChI
BEIICCTB, IPEBPAIICHHS U COXPAHCHHS SHEPTUH;

chopmupo8anHoCms yMeHUs: RPOBOOUMb PACUEMbL. C UCNOIb308AHUEM NOHAMULL
«maccosas 00 6ewecmea 8 pacmeope» U «MOJAPHASL KOHYEHMPAYUsy,
maccel gewecmea unu 00vEMa 2aza NO U3BECMHOMY KOJIUYeCms8y eeujecmad,
macce unu 00BEMY 00HO20 U3 YUACMBYIOUWUX 8 DeaKyul 8euecms, menio8ozo
agpgpexma peaxyuu; 3HaueHusi 6000POOHO20 NOKA3AMENSL PACMBOPO8 KUCIOM U
wenouell ¢ U38eCmHOl CMeneHnvlo OUCCOYUAyUU; Maccol (00véma, Koauuyecmsa
seujecmea) npooykma peaxyuu, eciu 00OHO U3 UCXOOHbIX 8euecme 0aHO 8 8ude
pacmeopa ¢ onpedeénHou Macco8oll 00ael pacmeopEHHO20 8eulecmsed Uiu OaHo
8 uzbvLimKe (umeem npumecu);, 00U BbIXO0A NPOOYKMA pearyuu; 00bEMHBIX
OMHOUEHUL 2A308,

17) cghopmuposannocme  ymenuii cobnooams npasuna TONb30BAHUS XHMHYECKOM
MOCy/IoOl M J1abopaTOpHbIM O00OpPYJOBaHHEM, a TakKe IpaBuWiia oOpalieHus C
BEIICCTBAMH B COOTBETCTBUU C MHCTPYKIIMSAMH IO BBITOJIHCHUIO JIA0OPATOPHBIX
XUMHYECKUX OTBITOB;

18) cpopmuposannocmev  ymenuti  naaHuposamv U - BbINOJHAMb ~ XUMHAYECKHIA
IKCIIEPUMEHT (Pa3IoKEeHHE TIEPOKCHIA BOJOPOa B MPUCYTCTBUU KaTallM3aTopa,
OTIpEJICTICHUE CPEAbl PAcTBOPOB BEIIECTB C TOMOIIBIO YHHUBEPCATHLHOTO
WHIMKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUCCKOH peakiny,
peaKkIiu MOHHOTO OOMEHa, KaueCTBEHHBIC PEakiMu Ha Cylb(dar-, kKapOoHAT- H
XJIOPU/I-AaHHOHBI, HA KATHOH aMMOHHUS; PEIICHHE 3KCICPUMEHTAIBHBIX 3a7a4 110
temaM «Metauiely U «HeMeramib») B COOTBETCTBUU C TPaBHIAMH TEXHUKH
0e30IacHOCTH TP OOPAIIEHUH C BEIIECTBAMHU U JaOOpaTOPHBIM 000pYyIOBaHUEM,
npedcmaesisimes Pe3yNbTaThl XHUMHYECKOTO JSKCIEpUMEHTa B (GOpMe 3alucu
yYpaBHCHUH COOTBETCTBYIOIIUX PEAKIUN U hopmyaupoeams BHIBOJIBI HA OCHOBE

3THUX PE3YJIbTATOB,
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chopmMuposaHHocmeb  YMEHUl. CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYeCKUll  dKcnepumeHm  (npogeoenue  peakyuil — UOHHO20  0OMeHa;
noomeepoicoeHue  KaueCmeeHHo20  COCMABA  HEOP2aHUYecKux  Beuyecms;
onpeoesienue cpeodbl pacmeopos Geulecms ¢ NOMOUWbIO UHOUKAMOPOS, U3YUEeHUE
BNUAHUA PASTUYHBIX (AKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuienue
IKCNEePUMEHMANbHbLIX 3a0ad no memam «Memannovly u «Hememannwiy) c
cobooenuem npasuil 6e30nacH020 0opaweHusl ¢ geuwecmeamu U 1abopamopHbim
obopyoosanuem, GopmMyauposams yeib UCCIe008aHUS, NPeOCmasisims 8
pasiuyHol  ¢opme  pesyibmamol 9KCnepumMenma, AHAIU3Uposams U
OYeHUBAMb UX O0CMOBEPHOCNb,

19) chopmuposannocmo  ymenuil  Kpumuuecku — aHAIUIUPOBAMb — XKUMHUYECKYIO
uH(popMaImio, moiryyaemMyro u3 pazubsix ucrounuko (CMU, UnTepuer u ap.);

20) chopmuposannocmo VMeHuUll cobooamo npasuia AKOJIOTHYECKHU
1eJ1eco00pa3HOro MNOBEACHUS B OBITY M TPYJOBOHM JESTEIbHOCTH B IENIX
COXpaHEHUsI CBOETO 3JI0POBbSl M OKPYXKAIOUIEH MPUPOTHON Cpenbl; 0CO3HABAThH
OMACHOCTh BO3JICUCTBHS HA J>KUMBBIE OPraHU3MbI OIPEICIEHHBIX BELIECTB,
noHuMasi cmeici nokazarens [1JIK (mpenenpHOM JOMyCTUMON KOHIUEHTPALIHH),
NOsACHAMb HA TIPUMEPAX CIIOCOOBI YMEHBIIICHUS U TPEIOTBPAIICHUS UX BPETHOTO
BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKa;
cchopmuposannocmes ymenuii: cobao0amv Npasuia Noab308AHUS XUMUYECKOU
nocyool u J1abopamopHuiM 000py008anuemM, 00paweHus ¢ Geuecmeamu 8
COOMEEemcmeuy ¢ UHCMPYKYUSMU HO BbINOJHEHUIO 1AOO0PAMOPHbLIX XUMUYECKUX
ONbIMOB, IKOJIO2UYECKU UenecooOpasHo20 NoBedeHus 6 Ovlmy U mpyoosol
0esimeIbHOCU 8 YeJIAX COXPAHEHUs C80e20 300P08bsl, OKpYIcaroweli NpUpooHOLl
cpeovl U OOCMUDICEHUsl €€ YCMOUYUB020 pA36UMUSL;, OCO3HABAMb ONACHOCHb
MOKCUYECK020 O0eUCBUS HA HCUBbIE OP2AHUSMbL ONPEOETIEHHBIX HEeOP2aAHUYECKUX
sewecms, noHumas cmuvicn noxkazamens IIJJK (npedenvHoti Oonycmumoiu

KOHYeHmpayuu), cghopmuposannocme VMEHULL: ocywecmensiamo
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YeneHanpasiennvlli. NOUCK XUMUYECKOU UHGDOPpMAYUuy 8 pa3IudHblX UCTMOYHUKAX
(Hayunas u yuebHo-Hayunas aumepamypa, CMU, Hnmepnem u Op ), kpumuuecku
AHATU3UPOBAMb  XUMUYECKYI0  UHGopmayuro,  nepepabamvieams €€ U
UCNOIb308AMb 8 COOMEEMCMBUU C NOCMABIIEHHOU Y4eOHOl 3a0ayell

21) s oOydYarommMXcsi ¢ OrPaHWYCHHBIMH BO3MOXKHOCTSMH 37I0POBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaxX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

22) 1151 CACTIBIX M CIIA0OBHIAIIMX OOYYAIOMIUXCS: YMEHHE HCIOJIb30BaTh PeIbe(hHO
TOYEUHYIO CUCTeMY oOo3HaueHwuit JI. bpains nis 3anmucu xumudeckux Gopmy.
Pesynbratel oOyueHuss Ha ©a30BOM YpPOBHE OpPUEHTUPOBAHBI Ha OOIIYIO

(GYHKIIMOHATBHYIO TPAMOTHOCTH, TIOJyYCHHE KOMIIETEHTHOCTEH /IS TTOBCEIHEBHOU

KU3HU ¥ 00mero pas3Butus. Pe3ynbrarel 00ydeHUST Ha YIUIyOJIEHHOM YpPOBHE

OpPUEHTHUPOBAHbl  HA  IIOJyYEHHE  KOMIIETEHTHOCTEHM  JUId  MOCJIEAYIOLIEH

npohecCHOHANBFHON EATEIbHOCTH KaK B paMKaxX JaHHOW MpeaIMeTHON 00IacTh, TaK U

B CMEKHBIX C HEH 001acTsX.
COAEPKAHUE YYEBHOTI O ITPEAMETA «XUMMUSA»

10 KJIACC « OPTAHUYECKAS XUMMUSI» BA3OBBII YPOBEHb

Teoperuyeckre 0CHOBbI OPraHUYECKOM XUMHUHU

[IpenqMer opraHnyeckom XUMUH: €€ BO3HUKHOBEHHE, PA3BUTHUE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPUATIOB. T€OpUs CTPOCHUS OPraHUYECKUX
coenuuenuii A. M. BytnepoBa, e€ ocHOBHBIE TooxkeHUs. CTPYKTYpHBIE (HOPMYIIBI
OpraHn4eckux BemecTs. ['omonorus, nzoMmepusi. XuMHYECKasi CBA3b B OPraHUYECKUX
COEMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBS3U.

[IpeacraBnenne o KiIaccU(pUKAMM OpraHWYecKux BemiecTB. Homenkiatypa
OpraHUYeCKUX COCIMHEHWHN (cucTeMaThyeckas) |  TpUBHAJbHBIC Ha3BaHUS

BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEUIECTB.
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9KCHepI/IMeHTaJ'H::HBIe MCTOJbI HM3YUYCHHA BCIICCTB W HX npeBpameHm“I:
O3HAaKOMJICHHUEC C o6pa3uaMH OpraHMYCCKHX BCIICCTB U MAaTCpHUaJIaMH Ha MX OCHOBC;
MOACIUPOBAHHUC MOJICKYJI OpPraHNYCCKHX BCHICCTB, Ha6JHOI[€HI/I€ H OIIMCAaHHC
ACMOHCTPAOUMOHHBIX OIIBITOB IIO0O IIPCBPAIICHHIO OPraHUYCCKUX BCHICCTB IIPpH

HarpeBaHuM (IJ1aBjieHUE, OOYTIIMBAHUE U TOPEHUE).

YraeBoaopoanl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHM psa. MeraH U 3TaH —
NpOCTEHIINE MPEJCTABUTEIN aJIKaHOB: (PU3MYECKHE U XUMHYECKHE CBOICTBA
(peakuun 3aMelieHuss W TOPEHHUsA), HAXOXKJEHUWE B TMPUPOJE, MOJyYEHUE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUW pAA. DTWIEH W OPONUIEH —
MpPOCTEHIIINE TPEACTAaBUTENN aJKEHOB: (DU3WYECKHME UM XHUMHYECKHE CBOICTBa
(peakuu  TUAPUPOBAHUA, TAJOTCHUPOBAHUSA, TUIpaTalli¥, OKHUCIECHUA U
MOJIMMEPHU3AIliH ), TOJyYeHUE U TPUMEHECHHUE.

Anxanuensl. byrtagwen-1,3 u wMerunOyrtamuen-1,3: cTpoeHuwe, BaXHEHIIHE
XUMUYECKUE CBOMCTBa (peakuus mnoiauMepusanuu). llomyueHne CHHTETHYECKOTO
KayudyKa 1 pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUSI, TOMOJIOTMYECKUM psill. AIETUIEH —
MPOCTEUINUN  TPEICTABUTENTh AJKMHOB: COCTaB, CTpoeHue, (Qusnyeckue u
XUMUYECKUE CBOMCTBA (peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, THApATALINH,
TOpPEHHUsI ), MOJTYyUYECHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHHe, (U3MUECKHME M XHMHYECKHE CBOWMCTBA
(peakuuu rajoreHUpPOBAHUS W HUTPOBAHMUS), MOJYyUYCHHE M MNpUMEHEHUe. Toayol:

cocCTaB, CTPOCHHUC, d)I/IBI/ILIeCKI/Ie 1 XMMHUYECKHE CBOMCTBA (DeaKHI/II/I TraJIOTCHHUPOBAHUA

H HI/ITDOBaHHH) MMOJYYCHUE W NPUMEHEHHE. TOKCHYHOCTH ApCHOB. ['eneTnueckas

CBA3b MCIKY YIVICBOAOPOAaMU, ITPUHAJICKAIUMHU K PA3JIMIHBIM KJIaCCaM.
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[IpupoHBIE HCTOYHHUKHN YTIAEBOAOPOIOB. [IpupoaHbIi Ta3 U MOy THRIC He(TSIHBIC
ra3el. Hedtp u e€ mpoucxoxnaenue. CrocoObl mepepaboTku HedTH: MEeperoHka,
KPEKUHT (TePMUYECKUM, KaTaIUTHYECKui), mnuponus. I[IpogykTel mnepepadoTKu
He(TH, UX NPUMEHEHHE B TMPOMBIIIICHHOCTH W B ObiTy. KameHHBI yroiab wu
MPOAYKTHI €r0 epepadboTKH.

OKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HMX TMPEeBpaICHUN:
O3HAKOMJICHHUE C 00pa3llaMu IIacTMAacC, KaydyKOB U Pe3uHbI; Kosutekinuu «HedTey» u
«YToNb»; MOJIECIUPOBAHHWE MOJIEKYJ VYIJIEBOJOPOJAOB M TajJOreHONPOU3BOJIHBIX;

MPOBEJICHUE MTPAKTUUECKON PaOOThI: MOTYyUYECHHUE STHIICHA U U3YYEHUE €r0 CBOICTB.

PacuérHble 3a1aun
Bblunciennst 1o ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BELIECTBA WJIM MNPOAYKTa pEAKIMH [0 HW3BECTHBIM Macce, OOBEMY,

KOJIHMYCCTBY OAHOI'O M3 NCXOAHBIX BCHICCTB WU ITPOJYKTOB peaKHI/II/I).

Kucnopoacoaepxaiue opranniecKue CoeiMHeHHU

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METAHO U 3TAHOJ: CTPOCHUE, (PU3NYECKUE U
XUMHUYECKUE CBOWCTBA (PEAaKLMH C aKTUBHBIMH METAJJIAMH, TaJIOT€HOBOJOPOAAMM,
ropeHue), npuMeHenre. BoopoHeie cBs3U MEXy MOJIEKyJIaMu ciupToB. [leficTBue
METaHOJIa U ITAHOJIa HA OPraHU3M YEJIOBEKA.

MHoroaromMHble CIUPTHL. DTUIICHTIUKOJIb U TIULEPUH: CTPOEHUE, (PU3HUECKUue U
XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO LIEIOYHBIMU METAJUIAMH, KaYECTBEHHAs
peakuuss Ha MHOIOATOMHBIE CHUPTHI). JlelicTBHe Ha OpraHuM3M 4eJOBEKa.
IIpuMenenue rimuepuHa U STUWICHTIIAKOJIA.

DeHOoJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKUE U XUMHYECKHE CBOMCTBA. TOKCUUYHOCTh
¢denona. [Ipumenenne denomna.

Anpaeruapl U KeToHbl. DopMabAeTUa, alleTaabIeTu: CTpOeHUE, (HU3nUecKue M
XUMHUYECKHUE CBOMCTBA (peakIMU OKHCIEHHUS W BOCCTAHOBJICHUS, Kaue€CTBEHHbIE
peakinn), NoJy4eHHe U MPUMEHEHHUE.
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AL[GTOHZ CTPOCHUC, (bI/I?)I/I‘{eCKI/IC 1 XMMHYECKHUE CBOMCTBA (DeaKHI/II/I OKHUCJICHUA U

BOCCT&HOBJ’IGHI/IH), IMOJIYYCHHUEC U IPUMCHCHHUC.

OnHOOCHOBHBIE TpeJeNbHbie KapOOHOBBIE KUCIOTHL. MypaBbHHAas M YKCyCHas
KUCITIOTBI: CTpOeHHE, (U3MUECKHEe U XMMHUYECKHME CBOMCTBA (CBOWMCTBa, OOIIME I
KJIacca KHUCIIOT, peakius dTepudukamnun), mojrydeHue u npuMenenrne. CTeapruHoBast U
OJIEMHOBAsi KUCIIOTHI KaK MPEJCTaBUTEIN BBHICHIUX KapOOHOBBIX KHUCIOT. Mblja Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JCHCTBHE.

Crnoxxaple dQUpPHl KaK MPOW3BOJHBIC KAPOOHOBBIX KHUCIOT. [ HUAPOIN3 CIIOXKHBIX
a¢pupoB. Kupwl. ['maponus xupoB. [Ipumenenue >xupoB. buonorudeckas posb
KUPOB.

VYrneBoasl: cocTaB, KiacCU(UKAIUS YTIEBOAOB (MOHO-, M- W TOJMCAXapHUIbI).
['moko3a — mpocTeimmii MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3nYecKue W XUMHUYECKHE CBOMCTBa (B3amMmozeicTBue ¢ rumpokcuaom memu(ll),
OKHUCJICHHE aMMHAYHBIM PacTBOpoM okcuia cepedpa(l), BoccranoBneHnue, OpokeHue
[JIIOKO3bI), HAaXOXKJACHUE B MOPUPOJE, NPUMEHEHHE, OHOJOTHYECKas  POJib.
dotocunTe3. PpyKTO3a KaK U30MEP TIIHOKO3bI.

Caxapo3a — OpeACcTaBUTEIIb JJUCAXAPUJIO0B, THAPOJIN3, HAXO0XKJICHUE B MPUPOALC U

IIPUMEHEHHE.

Kpaxman u unemnono3a Kak HOpupoaHble nojauMepbl. CTpoeHHe Kpaxmaia H
nemnono3sl.  du3nueckue U XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE  METOJIbl HM3y4Y€HUsI BEIIECTB M HUX MpPEeBpallleHUN:
MpOBE/ICHNE, HAONIOJCHHE W OINHMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAauye€CTBEHHbIE PEAKIHMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHONa
okcusmoM Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOACHCTBHE TJIULEPUHA C
ruapokcugom meau(ll)), amprerunoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepedpa(l) u rugpokcunom meau(ll), B3aumoaeiicTBue Kpaxmaiia ¢ HOJI0M);

MPOBEJICHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.
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PacuéTHble 3agaun
Brraucnenust mo ypaBHEHHIO XUMHUYECKOM peakmuu (Macchl, 00béMa, KOJINYeCTBa
HMCXO/JHOTO BEIECTBA WM TPOJYKTa PEAKIUM IO H3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OJHOT'O M3 HCXOJHBIX BCIICCTB UJIX ITPOAYKTOB peaKHI/II/I).

A3oTcoep:xaniue OpraHnyecKue coeMHeHus

AMuHbl. MeTHIIaMUH U aHWJIUH: coCTaB, CTPOCHHUC, d)HSH‘I@CKI/Ie H XUMHWYCCKHC

CBOMCTBA (FrOpEHNE, B3AMMOJIEUCTBHE C BOJOM U KUCIOTAMH).

AMUHOKHCIIOTBI KaK aM(oOTepHbIe OpraHuyYecKue coeauHeHus. Du3nyeckue u
XUMHYECKUE CBOMCTBA AaMHHOKUCIOT (Ha mpuMepe TriauuuHa). buosormyeckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTubl.

benkn kak nOpUPOAHBIE BBICOKOMOJICKYJSIpHbIE coeauHeHud. [lepBuuHas,
BTOpPHYHA M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIU3, IEHAaTypalys, KaYeCTBEHHbIC PEaKI[MK Ha OEIKHU.

OKCNIEPUMEHTAIbHBIE METOAbl HM3YYEHHS BEIIECTB W HUX [PEBPALICHUN:
HAOJIOZICHNE U ONMHUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalusl OCIKOB TPH

Harp€BaHWM, IBETHBIC pCaKIUN OCJIKOB.

BbicokoMoJIeKy IsIpHbIE COCIUHEHHUS

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPHU3ALNH, CPEIHSS MOJEKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COEJUHEHUH —
MOJIMMEPU3ALUS Y TTOJIMKOHIEHCALIHS.

[ImacTMacchl (HOJ'II/ISTI/IJ'IeH, IMOJIMITPOIMUIICH, TIOJITMBHUHWJIXJIOPHI, HOJ'II/ICTI/IDOJ'I).

HarypanpHblii M CHHTETHYECKHE KavuVKd (OyTaaWEeHOBBIA, XJIOPOIMPEHOBBIA U

HSOHDCHOBBIﬁ). BoJlokHa: HaTypajabHbIE (XHOHOK, mcpCThb, IIIéJ'IK), HCKYCCTBCHHBIC

(arreraTHOE BOJIOKHO, BUCKO03a), CHHTETHYECKHE (KaIPOH Y JIABCAaH ).
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OKCNEpUMEHTAIbHbIE METOAbl M3YYEHHsS BEIIECTB W HUX MPEBpallCHUM:
O3HAKOMJICHUE C O0pasllaMu TPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, ILJIaCTMAcc,
Kay4yKOB.

MesknpeaMeTHbIe CBA3H

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU U3YUYEHHH OpraHudeckoid xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHSATUN, SBISIONIUXCS CUCTEMHBIMH JUISl OTJCIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IIMKJIA.

OO01Me ecTeCTBEeHHO-HAyYHbIE TMOHATHS: SIBICHHE, HAay4HbId (akT, TUIOoTEe3a,
3aKOH, TEOpHs, aHAJIU3, CHUHTE3, Kiaccudukanus, NEePUOJUYHOCTb, HAOIIOJEHUE,
M3MEpPEHUE, IKCIEPUMEHT, MOJAEITUPOBAHUE.

®u3nka: Matepusi, SHEPIrusi, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, YIHEPre€TUUECKUI
YPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHME BelllecTBa, (pusmyeckue
BEJINYMHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: knetka, opranusMm, Ouocdepa, OOMEH BEUIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHUBHBIC BellecTBa (O€NKH, VYIJIEBOMBI, JKHUPHI,
(dbepMeHTHI).

['eorpadusi: mMuHepanabl, TOpPHbIE MOPOIbI, IOJIE3HBIE KMCKOIAeMble, TOIUIMBO,
peCypCHI.

TexHOonorus: NUIEBbIC MPOAYKThI, OCHOBBI PAlIMOHATILHOTO TUTAHUS, MOKOIIME
CPEACTBA, JICKAPCTBEHHBIE U KOCMETHYECKHUE MTPENAPATHI, MATEPUAIIBI U3 UCKYCCTBEH-

HBIX ¥ CUHTECTUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUS» YIJTYBJIEHHBIA YPOBEHB

TeopeaneCKne OCHOBBI opraaneCKoﬁ XUMHUH

[IpeameT W 3HAUYE€HHE OPraHMYECKOW XHWMHH, MPEJCTABICHUE O MHOT000pazuu

OPraHUYECKUX COCIIMHCHUU.
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DNEeKTPOHHOE CTPOCHHE aTOMa yIJiepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BaneHTHble BO3MOXKHOCTH aToma yriepoja. XMMHYECKash CBSI3b B OPraHUYECKHX
COeIMHEHUX. Tumbel THOPUAM3AIMU AaTOMHBIX opOuTaned yriepoja. MexaHU3MBbI
o0Opa3oBaHUsS KOBAJEHTHOW CBsI3M (OOMEHHBI W JOHOPHO-AaKIENTOPHBIN). TuIbl

NepeKphIBaHUSI aTOMHBIX opOuTanei; 6- u n-cBsi3u. OauHapHasi, JBOMHAs U TpoiHas

cBs3b. CriocoOBI pa3pbiBa CBS3€Hl B MOJIEKYJIaX OpraHudeckux BemiecTB. [loHsTHe
0 cBOOOJTHOM paaukalie, Hykieoduie u anekTpoduie.

Teopust crpoenust opraHnyeckux coequHeHnii A. M. byTtiepoBa u coBpeMeHHbIE
IIPECTABICHUS] O CTPYKTYpE MOJIEKYJ. 3HAUEHHE TEOPUHU CTPOEHUS OPraHUYECKUX
coeMHeHu. MoekyJisipHble U CTpyKTypHbIe (Gopmyibl. CTpyKTypHbIE (QOpPMYIIbI
pPa3TUYHBIX BUOB: pa3BEPHYTAs, COKpaAIEHHAs, CKEIETHAS.

N3omepust. Buapl nsomepuu: CTpyKTypHas, IpOCTPAaHCTBEHHAS.

OnekTpoHHbIe A(QPEKTH B MOJEKYIaX OPraHUYECKUX COCAUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3P PEKTHI).

[IpencraBnenne o KiIacCUPUKAIMK  OPTaHUYECKUX BemiectB.  [loHdatue
o pyHknmonansHOM rpynme. I'omonorus. ['omonornueckue psiapl. CucTeMaTuueckas
HOMeHKIatypa opranmdeckux coeauHennii (IUPAC) w TpuBuanbHBIC Ha3BaHUS
OTZIEJIbHBIX MPEICTABUTEIIECH.

OcobOenHocTn W Kilaccu(uKanus OpraHuyeckux peakuuid. OKHUCIUTENbHO-
BOCCTAHOBUTEIBHBIE PEAKIIMHM B OPTaHUYECKON XHUMUMU.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHUs BEIIECTB M WX IPEBPALICHUN:
O3HAKOMJIEHUE C 00pa3laMy OpraHMYeCKUX BEIIECTB M MaTepuajgaMu Ha UX OCHOBE;
OMBITHl MO TPEBPALICHUIO OPraHUYECKHX BEILECTB MPU HarpeBaHuu (IUIaBIEHUE,
oOyIJIMBaHHE M TOPEHHE); KOHCTPYUPOBAHME MOJIEIEH MOJIEKYJl OpraHu4YeCcKuX
BEILECTB.

YraeBoaopoabl
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Ankanel. ['omonorudeckuil psj ajkaHoB, oOmas (opMysna, HOMEHKJATypa
¥ M30MEpHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI ajJKaHOB, Sp°-

ruOpuan3anus aTOMHBIX opouTtaneit yriepoja, o-cBsizb. Kongopmepnl. duszndeckue

CBOMCTBA aJIKaHOB.

XUMHUYECKHE CBOMCTBA  aJIKAaHOB: PEAKIMH  3aMEIICHHUS, H30MEpHU3alllH,

NETUAPUPOBAHUS, LUKIM3ALUU, MUPOJIN3a, KPEeKWHra, ropenus. llpencrasieHue o

MEXaHM3ME PEAKLIUM PaJUKAIbHOIO 3aMEIICHUSI.

Haxoxnenue B mpupoze. CriocoObl MoTyYeHus: 1 IPUMEHEHUE alIKaHOB.

[uknoankanel. OOmas dopmyna, HOMeHKIaTypa W wu3omepus. OcoOEHHOCTH
CTPOEHUSI U XUMHUYECKUX CBOMCTB MajbIX (LIMKIONPOIAH, HUKIOOYTaH) U OOBIYHBIX
(IIMKJIONIEHTAH, IMKJIOTEeKCaH) IUKIoaNKaHOB. CocoObl MOJyYEeHUs U MPUMEHEHUE
[IUKJIOAJIKAHOB.
Ankenbl. ['oMonorudeckuit psii  ajlkeHoB, oOmas ¢opMyrna, HOMEHKIATYpa.
DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI AIKEHOB, SP2TMOpUIM3aIUs
aTOMHBIX OpOuTaneil yraepoja, 6- U n-cBa3u. CTpyKTypHas U reomeTpuueckas (1uc-
TpaHc-) uzoMepusi. Pru3nyecKkrue CBOMCTBA aJTKEHOB.

XVMMHUYECKHE CBOMCTBA: PEAKIUU MPHUCOCIUHEHHUS, 3aMEIICHHUS] B O-TIOJOKEHHE

MpU ABOWHOW CBA3U, MOJMMEPHU3ALMNU U OKHCIEHMS. [IpencraBiieHne 0 MeXaHU3Me

peaknuu _ 3JAEKTpoQMIbHOrO  mpucoeanHenus.  [IpaBwiio  MapKoBHUKOBA.

KauecTBeHHbBIE peakny HA JBOWHYIO CBS3b.
CniocoObl MosTy4eHus ¥ IPUMEHEHUE aTKCHOB.
Ankanuensl. Kiaccudukanus ankaaueHOB (CONPsDKEHHBIC, HW30JMPOBAHHEIE,

KYMYJHpOBaHHbIE). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOEHUS U XMMHUYECKHUX CBOWCTB

CONpsKEHHBIX AUEHOB, 1,2- u 1,4npucoenuuenue. [lonumepusaiusi cONpsKEHHBIX

JUCHOB. Crioco0sbI IMOJIY4YCHUA U IIPUMCHCHHUC AJIKAAUCHOB.
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Ankunbl. ['OMOJOrHYecKUW psA aJKWHOB, oOmas ¢opMmysia, HOMEHKJIATypa
U U30MEpUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKMUHOB, SP-
ruOpuan3aius aTOMHBIX opOuTaieil yriepoaa. @u3ndeckue CBOMCTBA AJIKUHOB.

XHUMUYECKHE CBONCTBA: peakiuu MIPUCOEIUHEHHS, TUMepHU3alun
U TpUMepHu3aluu, okuciieHus. KucioTHele CBONCTBA AJIKWHOB, UMEIOUIUX KOHIIEBYIO
TPOMHYIO CB3b. KaueCcTBEHHBIE pEaKIMK HA TPOWHYIO CBS3b.

CriocoObl OTy4YeHHs U IPUMEHEHUE aTKUHOB.

Apomarrueckue yriieBoJopoAbl (apeHbl). ['oMonornueckuil psifi apeHoB, oO1as
dbopmyna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHHE

MOJICKYJIBI OeH301J1a. [IpaBuiio APOMATHUYHOCTH, IIPUMCPHI ApOMATHYICCKUX

coequHeHur. PU3nUecKre CBOMCTBA ApEHOB.

XUMHYCCKHE CBOMCTBA OCEH30Jla M €r0 T'OMOJIOI'OB: pPCaKIUU  3aMCHICHUA
B OCH30JILHOM KOJbIOC M YIJICBOAOPOAHOM paJuKaJIC, PCaKIuMU IMPHUCOCANHCHUA,

OKHMCJIEHHE TOMOJIOTOB OeH301a. [IpeacraBieHue O MEXaHU3ME peaKUMu

ayIeKTpoguiIbHOrO 3amemieHus. IlpencraBieHne o0 OpPUEHTHPYIOIEM JIEHCTBUU

3aMecTuTeNied B OEH30JbHOM KOJIbIIE Ha MpUMEPE AJIKUIBHBIX PaJUKaJOB,
KapOOKCUIbHON, TUJIPOKCUIILHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB IaJIOT€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTHposa. [lonumepusarus ctupoa.

Cnoco0bI Moay4YeHus: 1 TPUMEHEHUE apOMATHUECKUX YTIIEBOI0OPOIOB.

[Tpuponnsiii ra3. IlonmyTHeie HedTsHble Tra3pl. HedTh u €€ mnpoucxokacHHe.
KameHHblii yroiab ¥ MPOAYKTHI €r0 IEPepadOTKH.

Crmoco6pr  mepepaboTku  HedTHU:  TEPETOHKA, KPEKWHT  (TepMHYECKH,
KaTamuTudeckuii), pudopMmuHr, nuponus. I[IpoaykTtsel mnepepaboTku HEPTH, HX
MPUMEHEHHUE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEKy Pa3IUYHBIMU KJIACCAMH YTIIEBOLOPOIOB.

DJIEKTPOHHOE  CTPOEHHE  TaJOTEHIPOU3BOAHBIX  yIJIEBOJOPONOB. Peaknnm

3aMCIICHUA rajaorcHa Ha T'MAPOKCOIpYIIILY, HUTPOI'PVIIILY, NHUAHOI'PVYIILY,

aMuHOrpynny. /[elicTBre Ha raloreHInpOUu3BOAHBIE BOJHOIO U CHIUPTOBOTO pacTBOpa
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meénoun. B3aummopelicTBue AuUrajoreHaJkKaHOB C MarHueM M IUHKOM. lloHsitme o

MCTAJIIIOOPTAaHNYCCKUX COCIMHCHUX. Hcnons3oBaHue raJJOrcHImpoOu3BOJHBIX

YTJIEBOJIOPOIOB B OBITY, TEXHUKE U TIPU CUHTE3€ OPTAaHMYECKUX BEIECTB.

DKCIepUMEHTAILHBIE METO/IbI U3yUEHHUsI BEIICCTB M MX MPEBPAIICHUN:; U3YUYCHHE
(GU3UYECKUX CBOWCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), KAYECTBEHHBIX PEaKITUi
YTJIEBOJIOPOIOB PA3IUYHBIX KJIACCOB (0OecCIBeUMBaHWE OPOMHOM WJIM MOJAHOU BOJIBI,
pacTBOpa TIepMaHTaHATa KaJlisg, B3aUMOJCUCTBUEC aleTWICHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauectBeHHOE OOHApYKEHHE yTIepoJa U BOAOPOa
B OpPraHMYECKWX BEIIECTBaX; IOIy4YCHHE OTWICHA W W3YYeHHE €ro CBOMCTB;
o3HakomiieHHe ¢ KoJutekmusamu «HedTe» m «Yromb», ¢ obpasliamu IutacTMacc,
Kay4yKOB Y PE3UHBI, MOJICTTUPOBAHUE MOJIEKYJT yTJIEBOJI0POOB
Y TaJIOTCHITPOU3BOIHBIX YTIIEBOJIOPOIOB.
Kucaopoacoaep:xaiue oprannieckue coeinHeHUs

[IpenenbHbie ogHOATOMHBIE CUPTHL. CTpOCHHE MOJIEKYJ (Ha MpUMepe METaHOoJa
u 3Ta”ona). ['omonormyeckuii psg, obOmas Qopmyna, u3oMepusi, HOMEHKJIATypa
n kinaccudukanus. dusmdeckne CBOWCTBA TPENETBHBIX OJHOATOMHBEIX CIHPTOB.
Bonopoanbie cBA3u MEX Iy MOJIEKYJIaMU CITUPTOB.

XVWMHYECKHE CBOWCTBA: pEaKIMU 3aMCIICHHS, JACTUIpATANK, OKHUCIICHHUS,
B3aMMOJICCTBE C  OPraHWYECKUMH W  HCOPTaHUYECKUMH  KHUCJIOTaMH.

[IpeacraBieHrue 0 MEXaHU3ME PEaKIIUi HVKJ'IeOd)I/IJ'IBHOFO 3amenieHus. Kauectsennas

peakiysi Ha OJHOATOMHBIC CIHPTHI. JICHCTBHE 3TaHONA W METAHOJA HAa OpPraHU3M
yenroBeka. CriocoObI MOTyYeHUS U IPUMEHEHUE OTHOATOMHBIX CITUPTOB.

IIpocTeie 3dupbl, HOMeHKIarypa Hu u3oMepus. OcoOeHHOCTH (HHU3NUSCKHUX
U XHMHYECKUX CBOMCTB.

MHOTOATOMHBIC  CIIUPTHI —  ATWICHTIUKOIh W TIUIEpuH.  Du3nyeckue
U XUMHYCCKHE CBOMCTBA: PEAKIMU 3aMEICHHUS, B3aMMOJICHCTBHE C OPraHWYCCKUMHU

N HCOPTaHWYCCKUMHU KHUCIJIOTaMH, KaYCCTBCHHAA pCaKIUsd Ha MHOIOAaTOMHLBIC CITMPTHI.
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JleiictBue Ha opraHu3m 4yenoBeka. (CrnocoObl TOJNY4YeHHS] W NPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon.  CtpoeHWe  MOJEKYJbl, B3aUMHOE  BIHUSHHUE  THUJIPOKCOTPYIIIIBI
u OeHzonbHOTO siapa. Pusnueckue cpoicTBa ¢enHosna. OCOOEHHOCTH XMMHYECKUX
cBoiicTB (enona. KadectBeHuwie peakiuu Ha ¢eHon. TokcuyHOCTh (heHona.
CrniocoObl monydenust u npumMenenue ¢penona. GenondopmanbaeruaHas cMoIa.

KapOoHunbHbIE COCAMHEHUS — albJETUIbl U KETOHBI. DIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymnmbl. ['oMonoruueckue psiabl albJeTUI0B M KETOHOB, 00IIas
dbopmyna, wu3zoMepus U HOMEHKiarypa. @Du3nyeckue CBOMCTBA  aJbJIETHIOB
Y KETOHOB.

XUMUYECKHE CBOMCTBA alIbJIETUJIOB M KETOHOB: pEaKUUU MPUCOEIUHEHUS.

[IpeacTraBieHUE O MEXAaHU3ME  PEaKIUM HVKJI@Od)I/IJIBHOFO IIPUCOCANHCHMHSI.

OkucieHue albJeTU]0B, KAYECTBEHHbIE peakiuu Ha anpieruabl. CrnocoObl
MOJY4YEHHUS U IPUMEHEHUE aJIbJIETUIOB U KETOHOB.

OOHOOCHOBHBIE TIpesesibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KHUCJIOT. M3oMepust u HOMeHknaTypa. OU3NUYECKUE CBOMCTBA
OJIHOOCHOBHBIX TMpPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpPOIHBIE CBSI3U MEXITY
MOJIEKYJIaMH KapOOHOBBIX KHCIIOT.

XHUMHUYECKHE CBOWMCTBA: KUCIOTHBIE CBOMCTBA, peakiusl 3TepuUKaLUU, PEaAKINU
C YY4aCTHEM YTJIEBOJOPOJHOIO paguKaa.

Oco0eHHOCTH CBOMCTB MypPaBbUHOM KUCIIOTHI.

[TonsTue o IMPOU3BOAHBIX Kap6OHOBI)IX KHCJIOT — CJIOXKHBIX 3(1)I/Ian, AaHTruapuaax,

TrajJorcHaHrnapuaax, aMmaax, HUTpujiax.

Mmuoroo6pasue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOWMCTB HEMpeaelbHbIX
Y aQpOMAaTUYECKUX KapOOHOBBIX KUCJIOT, TMKAPOOHOBBIX KUCIIOT, TUAPOKCUKAPOOHOBBIX
kuciot. [IpeacraBureny BeICITUX KaPOOHOBBIX KUCIIOT: CTEAPUHOBAS, TAJIbBMUTUHOBAS,

OJICMHOBAsA, JIMHOJICBAs, JUHOJCHOBAA KHMCJIOTHI. CriocoOnI IMOJIYUYCHHUA U IPUMCHCHUC

Kap6OHOBBIX KHCJIOT.
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Cnoxuble »3¢upsl. ['oMonormyeckuit psg, obOmas Gopmyrna, U30MEpUs
1 HOMEHKJarypa. DPU3NYECKHE U XUMUYECKUE CBOMCTBA: THUIPOJIU3 B KUCIOH
Y IIEJIOYHOM CpeJie.

Kuper. Ctpoenue, ¢GU3MYECKHE U XUMHUUYECKHE CBOMCTBA JKUPOB: THAPOJIU3
B KHUCJIOW M 1IET0YHOM cpeae. OcOOCHHOCTH CBOMCTB KHUPOB, COJEPIKAIIUX OCTATKU
HENPEEIIbHBIX KUPHBIX KUCIOT. JKUphI B mpupoe.

Mpbu14 Kak coiM BBICHIMX KapOOHOBBIX KHUCIOT, MX Motoulee aeictBue. [loHsaTHe

0 cuHTeTHYEeCKX MOrImx cpeacreax (CMCQC).

OO611ast XxapakTEepUCTHKA YTIEBOJIOB.

Kinaccuduxanus yrieBogoB (MOHO-, U- U MOJTUCAXAPHUIBI).

MoHocaxapuabl:  IJIIOKO03a, bpykTo3a, raJlaKkTo3a, pubo3a, JI€30K-
cupubo3a. duznyeckue CBOICTBa U HAXOXJCHHUE B MPUPO/IE.

®dorocunTe3. OnTryeckas HU30MCpPHUL. KOJ’IB‘-IaTO-HeHHaﬂ TAaYTOMCpPHUA HaA HIPHUMEPEC

MOJIEKYJIbI TJIFOKO3bI, IPOCKIIMU Xeyopca, ., B -aHOMCPHEI I''TIOKO3bI.

XUMHUYECKHE CBOWCTBA IIIIOKO3bI: PEAKLUU C yYaCTUEM CIIUPTOBBIX U AJIbACTUIHON
IpylI, CHOUPTOBOE M MOJIOYHOKHUCIOE OpoxeHue. IIpumeHeHue TIIIOKO3bI, €€
3HAYECHUE B KU3HEACATEIBHOCTA OPTaHU3MA.

HNucaxapuasl:  caxaposa, MajbTO3a Y JAKTO3a. Boccranasnusaromue
Y HEBOCCTAaHaBIMBaoUMe aucaxapunapl. [maponms3 nucaxapuaoB. Haxoxnenwe
B IIPUPOJIE U IPUMEHECHHE.

[Tonucaxapuapl: Kpaxmaj, IJIMKOreH W Lesurono3a. CTpoeHHe MaKpOMOJIEKYII
KpaxMaJia, IJIMKOT€Ha U LHEJUTI0103bl. PU3HYECKHE CBOMCTBA KPAXMaJIa U LEJUTFOJIO3BL.
XUMUYECKUE CBOMCTBA KpaxMasla: THUAPOJIN3, KAYECTBEHHAs PEAKLUHs C HOIOM.
XUMUYECKHEe CBOMCTBA IIEJUIHOJIO3bI: TUAPOJIM3, IMOJNy4eHHE 3(PUPOB LEIIIIOIO03BI.
[ToHsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AllETATHBIN IIENK).

OKCIEpUMEHTAIBHBIE METOABl M3YyYEHHsl BEUIECTB W HX IPEBpaLICHUM:
PaCTBOPUMOCTD Pa3JIMYHBIX CIIMPTOB B BOJE, B3AMMOACHCTBHE JTAHOJ]A C HATPUEM,

OKHCJICHHUC OTWJIIOBOI'O CIIMPTAa B aJIbACTHJ Ha paCKaHéHHOﬁ METHOMN ITPOBOJIOKCE,
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OKHCJIEHHE OTUJIOBOTO CHOUPTa JIUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB); KAUYECTBEHHBIE pEaKIMh Ha ajdbJerujabl (C THAPOKCHIOM
muammuncepeopa(l) u ruapoxcunom meau(ll)); peakuus rauneprHa ¢ THAPOKCUIOM
menu(Il); xumudeckue CBOMCTBa pacTBOpa YKCYCHOW KHCJIOTHI, B3aMMOJICHCTBHUE
pacTBopa rioko3bl ¢ rugpokcuaoM meau(ll); B3auMonencTBue Kpaxmana ¢ UOJA0M;
pEIICHHE KCIIEPUMEHTATBHBIX 3a/1a4 10 TeMaM «CrnupTel U ¢peHoby. «KapOoHoBbIe
KUCIIOThL. ClioXKHbBIE 3(DUPBDY.

A3oTcoaep:kalme OpraHnvecKue coeIMHeHn st

AMUHBI — OpraHMuYecKkue MpOu3BOJHbIE aMmuaka. Kiaccudukaius amMuHOB:
anudaTUuecKue U apoMaTUYECKHe; MEPBUYHBIC, BTOPUUYHBIE U TpeTuuHble. CTpoeHUE
MoOJIeKyJ, oOmiast ¢dopmysia, U30MEPHUsi, HOMEHKIaTypa W (U3UYECKHE CBOMNCTBA.
XuMHUUYecKoe  CBOMCTBa  anudaTruyeckux  aMHHOB:  OCHOBHBIE  CBOMCTBA,
ANKWJIMPOBAHNE, B3aUMOJECHCTBUE NMEPBUYHBIX AMUHOB C a30TUCTOMN Kuciaotou. Conu
AIKAJIAMMOHMSL.

AHWINH — TPEACTAaBUTENIb AMUHOB apoMathyeckoro psaa. CTpoeHue aHWINHA.
B3aumHoe BiusiHUE TpyN aTOMOB B MOJIEKYJie aHWIMHA. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB aHWIMHA. KauecTBEHHbIE peaKIIMM HA AHUJIUH.

CnocoObl TONydYeHHss W TpUMEHEHHe anudaTudeckux amMuHOB. I[lomydenue
aHWJIMHA U3 HUTPOOEH30JI1a.

AmuHokucnotel. HoMenknatypa u u3zomepusi. OTnaesibHbIE MPEACTABUTENH O-

AMHMHOKHMCJIOT: TJIHMIHWH, aJIaHHWH, d)eHI/IJIaJ'IaHI/IH, CCPpHH, TJIYTaMHWHOBAjA KHCJIOTA,

JU3WH, HIHCTCHH. OnTtryeckas H30MEPpHUA aMHWHOKMCJIOT. D-u L-aMHHOKHCIIOTEL.

dusuyeckre CBOIMCTBA AMHUHOKHUCIOT. XUMHWYECKHE CBONMCTBA AMHUHOKHUCIIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCAMHEHUN, peaKius MOJUKOHACH AU, 00pa3oBaHue
MEeNTUAHOM CBsi3U. buonorndeckoe 3Haue€HHE AMUHOKHUCIOT. CHHTE3 W THUIPOJIU3

IICIITUOO0B.
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benku kak mnpupoaHsie nonumepbl. [lepBuuHas, BTOpUYHAsS M TPETHUYHAS
CTpyKTypa OenkoB. XHUMHYECKHE CBONCTBAa OEJIKOB: TUAPOJIW3, JEHATypalus,
KayeCTBEHHbIE PEAKIIUU Ha OEJIKU.

[Tousitue 00 a30TCOJEPKAIINX FeTEPOLUKINIYECKUX COEINHEHHUSIX.

HI/IDI/IMI/II[I/IHOBBIG W TNYPHUHOBBIC OCHOBAHMA. HVKJICI/IHOBI)IG KHMCJIOTBI. COCTAaB,

CTPOEHHUE ¥ OMOJIOTHYECKAST DOJIb.

OKCNIEPUMEHTAIbHbBIE METOAbl HM3YYEHHS BEIIECTB W HUX [PEBPAIICHUM:
pacTBOpeHHE OEIKOB B BOJIE; JIeHATypamusi OCJIKOB TPH HArpEBaHWH, I[BETHHIC
peakIuu Ha OCJIKU; pPelIeHHE dKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMaM
«A3oTcozepkaliue OpraHuuYeCcKue COEIUHEHUs» U «Pacno3HaBaHME OpraHUYECKHUX
COCIMHCHUI .

BoicokomoJieKyIsIpHbIE COeTUHEHUS

OCHOBHBIC TOHSITUSI XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEPU3ALUHU, CPEAHSA MOJEKYJIsIpHas
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEAUHEHUH —

[moJmMepun3anuga W IHOJIUKOHICHCAIIWA. [IpeacTaBiIeHUE O CTEPEOPErYISIPHOCTH

u HaHMOHeKVHﬂDHOﬁ CTPYKTYPEC NOJIMMEPOB, 3aBUCUMOCTD CBOMCTB HOJINMEPOB OT UX

MOJICKVJIIPHOI'O 1 HAAMOJICKYJIAPHOI'O CTPOCHM .

[Tonumepubie  matepuanbl.  Ilmactmacesl  (HOMMATHIIEH,  MOJUIPOINUIIEH,
MNOJIUBUHWIXJIOPU,  MOJUCTUPOJ,  MOJIMMETHWIMETAKpWIAT,  MOJUKAPOOHATHI,
noJusTUIeHTepedTanar). Y Tunusamus u nepepadoTka 1iacTuka.

DnacToMepbl: HATypalbHBIA KaydyK, CHHTETHYECKHME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, H30ITPEHOBBIN) U CUIUKOHBL. Pe3uHa.

Bonokna: HaTypanbpHble (XJIONOK, IIEpCTh, MIENK), HMCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHE (KalpPOH U JaBCaH).

[ToauMephl CIENMAILHOIO HAa3HAYCHMUS (Ted)J'IOH, KEBJIAP, SJICKTPOIIPOBOAAIIIC

OJIUMCEDPHI, 6HOD&3J’IaI‘aCMBIC HOHI/IMGDBI).
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OKCIIEpUMEHTAIbHBIE ~ METOJBl HM3Y4YEHUs BEIIECTB M HX IPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3liaMu MNPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB; pEIICHHE JKCIIEPUMEHTANbHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOH.

PacuéTHble 3a1aun

Haxoxnenrne MosieKysipHON (hOpMYJIbl OPraHUYECKOTO COSTUHEHMSI IO MACCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTAB; HAXOXKJIECHUE MOJEKYJSIPHON (HOpMYJIIbI
OpPraHUYECKOTO COeIMHEHusT 1Mo Macce (00bEMY) MPOAYKTOB CrOpaHHs; IO
KOJIMYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB pPEaKUUU W/UIU HCXOIHBIX
BEILIECTB; YCTAHOBJICHUE CTPYKTYpHOH (OpMyJIbI OpraHMYECKOTO BEIeCTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB TOJYYEHHMsSI; ONpPEICICHUE AOJIH
BBIX0/1a MPOAYKTA PEAKIIUU OT TEOPETUYECKH BO3ZMOKHOTO.

MesknpeaMeTHbIe CBA3H

Peanuzanusa MexXnpeaMETHBIX CBA3CH NPU HU3YYEHUH OPraHUYECKOM XHUMHUU
B 10 kiacce ocylecTBIsi€TCS 4Yepe3 MCIONb30BaHHE KakK OOIIMX €CTECTBEHHO-
HAay4YHBIX TMOHSTUH, Tak W TOHITUN, TPHUHATHIX B OTACIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0muMe ecTecCTBEHHO-HAyYHbIE TMOHATHS: SIBICHHE, Hay4HbId (HakT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kilaccudukanus, HaOIIOJACHUE, HW3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®u3uka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUI
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHME BellecTBa, (pusmyeckue
BEJIMYUHBI, €AUHULBI U3MEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.

buonorus:  kimerka, opraHusM, JKOcHUCTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA M TreTepOTPO(HBIA THUI MUTAaHUA, OpOKEHUE,
dborocuHTe3, IpIXaHUE, OCIKH, YTIEBOIbI, KUPbI, HyKICHMHOBbIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mose3HbIe UCKOMTAEMBIE, TOTUTHRO.
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TexnoJorus: IMUIICBLIC MPOAYKTBI, OCHOBLI PAllMOHAIIBHOI'O IIMTAHHWA, MOIOIIHC

cpeacTtBa, MaTcpualibl U3 HCKYCCTBCHHBIX U CUHTCTHUUCCKUX BOJIOKOH.

11 KJIACC «OBIIASI U HEOPTAHUYECKAS XUMMUS»
BA30BbI YPOBEHb
Teopernueckne 0CHOBBI XUMHH

XUMHUYECKHUI d7eMeHT. ATOM. Sapo atoma, M30TOmbl. DIEKTPOHHAsT 000JOUKA.
DHepreTUyYeckre YPOBHHU, IMOAYPOBHH. ATOMHBIC OpOMTAIM, S-, P-, O-37€MEHTHI.
Oco0OeHHOCTH pacmhpeliesieHUsl 3JEKTPOHOB IO OpOUTaIsiM B aTOMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(MUTYpAIIAS aTOMOB.

[Tepunonnueckuit 3akoH u Ilepuonnueckas cucrema XuMH4ecKux 3ineMeHToB /1. U.
MenneneeBa. CBs3p mnepuoanyeckoro 3akoHa U llepuoanueckodt cucTtembl
xumuueckux sneMeHToB J[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOpUEHU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
00pazyeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB [0 rpynnaM U nepuojaam. 3HaueHUe
MEPUOIMYECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Crtpoenue BeliecTBa. XuMU4ecKas CBA3b. Buabl XuMuueckon cBs3M (KOBaJlEHTHAs
HEeToJIsipHasE M TMOJspHas, HWOHHAs, MeTajuinueckas). MexaHuszMbl 0oOpa3oBaHUs
KOBAJICHTHOM  XMMHUYECKOM CBSI3M  (OOMEHHBIM U JIOHOPHO-aKIIEMITOPHBIN).
BonoponHas cBsizb. BaneHTHOCTb. DIIEKTpOOTPULIATENBHOCTh. CTENEHb OKUCIIECHUS.
NoHbI: KATUOHBI U AHUOHBL.

BemectBa MOJEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUA. 3aKOH IMOCTOSIHCTBA
cocTaBa BeIIECTBA. [HMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWMCTBA
BELIECTB OT TUIIA KPUCTAJUINYECKON PELIETKHU.

[loHaTHe 0 JauCHEpCHBIX cHUcCTeMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.

MaccoBasi 107151 BEIIECTBA B paCTBOPE.
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Knaccudukanus HeopraHudeckux coennHeHud. HoMeHkIaTypa HeopraHUYeCKuX
BEIIECTB. ['€HEeTHYecKass CBSI3b HEOPraHMYECKUX BEIIECTB, MNPUHALICKAINIUX K
Pa3IMYHBIM KJIaccam.

Xumudeckas peakuus. Knaccudukamms XuMudecknux peakiuii B HEOpraHu4eCcKou
Y OpPraHMYeCcKON XUMHUHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U
MpeBpaIIeHUs SHEPTUHU NTPU XUMUYECKUX PEAKIUIX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTb OT Ppa3iIM4YHbIX (QakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOe paBHOBecrue. DakTopbl, BIHSIOMIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutuueckas aucconuaiusa. CuibHble W ciabbie aekTponuThl. Cpena
BOJIHBIX PAcTBOPOB BEUIECTB: KHUCIAs, HEWTpalibHasA, IMIeno4yHas. [loHdaTue o

BOJOPOJHOM ITOKA34aTCJIC (DH) pacTBOpa. PCaKHI/II/I WOHHOTO OOMEHA. FI/IQ!QOJII/B

HCOPraHM4YCCKHUX N OPIraHNYCCKHMX BCIICCTB.

OKMCIINTEIIFHO-BOCCTAHOBUTEILHBIC PCaAKINU. [loHsTHE 00 QJICKTPOJIN3EC

pacIuIaBOB U pacTBOPOB cosier. [ [puMeHeHne 3J1eKTposm3a.

OKCNIEPUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB W WX I[PEBPAIICHUN:
neMoHcTpanus Tabmun «llepromnyeckas cucTreMa XUMHYECKuX aiemeHToB J[.U.
MeHnneneeBay; H3ydeHHUE MOJieNied KPUCTAUIMUECKUX PEHIETOK; HaOMJeHuEe |
OMHUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCHA
BOJIOpOJA B MPUCYTCTBUM KATaIU3aTOPA, ONPEACIECHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATHOTO HMHJIMKATOpa, PEaKlMd MOHHOTO OOMEHa); MPOBEACHHE
MPaKTHUECKON paboThl «BiusHUe pa3iuuHbIX (AKTOPOB Ha CKOPOCTh XUMUYECKOU

peaKIIUM.

PacuérTHble 3apaun
Pac4éTel Mo ypaBHEHUSIM XMMHYECKUX PEAKIMA, B TOM YHCII€ TEPMOXUMHUYECKUE

paCLIéTBI, paCLIéTbI C UCITIOJIB30BAHUEM IIOHATHA «MAaCCOBas JOJIA BCILIECTBA».
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Heoprannyeckasi xumust

Hemeramnel. [lonoxenne HemeraiwioB B Ilepuonnueckor cUCTEME XUMHUYECKHUX
anemenToB J.M. MenneneeBa u 0cOOEHHOCTH CTpoeHUsI aTomMoB. Dusnmyeckue
CBOMCTBAa HEMETANIOB. AJUIOTPOIMS HEMETAJUIOB (Ha MpUMEpPE KHUCIOPOJa, CEPBHI,
dbocdopa u yraeponaa).

XWMHUYCCKHE CBOMCTBA BaXHECUIIMX HEMETAJIOB (TallOT€HOB, CEphbl, a30Ta,
dbocdopa, yriepoaa U KpeMHHUsI) U UX COCTUHEHUHN (OKCUIOB, KUCIOPOACOACPIKAITUX
KHUCJIOT, BOJOPOJHBIX COCIUHEHUN ).

[IprMeHeHNE Ba)KHENIINX HEMETAIUIOB U UX COCTMHEHU.

Merauibl. Ilonoxenune MertamwioB B llepuomuueckod cucremMe XUMHUYECKHX
anemenTtoB /. M. MenaeneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JIOYEK
atomoB MeTamioB. OOmue ¢usnyeckue cBoiicTBa MeTayioB. CriaBbl METALIOB.
DIEKTPOXUMHUYECKUN DSl HAIIPSYKEHUI METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX METAJJIOB (HATpUM, Kaaui, KaJIbIIMi, MarHui,
ATIOMUHMH, IUHK, XPOM, JKEJI€30, MEJIb) U X COCTUHECHUM.

O6HII/I€ CITOCOOBI MMOJYy4YCHUs MCTAJIIIOB. Meramnyprusi. KODDOBI/ISI MCTAJIJIOB.

CnocoOsbl 3aIIIUTHI OT KOPPO3HH. HpI/IMeHGHI/IC MCTaJIJIOB B 6BITy N TCXHHKC.

9KCHepI/IMeHTaHBHBIe MCTOJblI N3YUCHHUA BCIICCTB W HX npeBpaLueHHﬁ: HN3Yy4YCHHUC
KOJJICKITUHA «MeTanibl )51 CIIJIaBbD», 06p33HOB HEMCTAJIJIOB, PEUICHUC
9KCIICPUMCHTAJIbHBIX 3aJia4v; Ha6J'IIOI[eHI/IC U OIIMCaHNC JCMOHCTPAIMOHHBIX U
Ha60paTOpHLIX OIIBITOB (BSaHMOHGﬁCTBHG T'MApOKCHuaa AJOMHUHHUA C paCcTBOpaMHU

KHCJIOT U HlCHO‘ICfI, Ka4CCTBCHHLIC PCAKIITMN Ha KaTHOHLBI MCTaJ'IJ'IOB).

PacuyéTHbIe 3a1aun

Pacuérel maccel BemecTBa wWiM 00bEéMa Ta30B IO H3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOIO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB;
pacu€Tbl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKITUH, €CITH OJTHO U3

BCIICCTB UMCCT IIPUMCCH.
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XHUMHUSA U )KU3Hb

Ponp xumum B oOecnedeHHUH HKOJOTHYECKOH, SHEPreTHYeCKON | IHIIEeBOM
0€30MacHOCTH, Pa3BUTUU MeIMIUHBI. [loHSATHE O HAyYHBIX METOJaX ITO3HAHUS
BEILIECTB U XUMUYECKUX PEaKIUH.

[IpencraBnennst 006 OOMMX HAYYHBIX MPUHIIUAIIAX MPOMBIIUICHHOTO TOTYyYCHUS
BAKHECHUIIINX BEILICCTB.

UenoBek B MUpE BEIIECTB U MAaTEPUAJIOB: BAKHEHIIIME CTPOUTEIIBHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa, MaTepuanbl JJis
AIIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAHMYECKUE U MUHEPAJIbHBIE Y00pEHUSI.

XuMHUST W 3J0pOBbE YEIOBEKA: TMpaBUJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
MpenapaToB; mpaBuiia 0€30MaCHOI0 MCIOJIL30BaHUs IpenapaToB OBITOBOM XMMUU B
MTOBCEHEBHOM KU3HHU.

MesknpeaMeTHbIe CBSI3H

Peanuzanust MeXNpeaIMETHBIX CBSI3€M MPU HU3YyUYEHUH OOIIEl M HEOpraHWYECKOM
xuMuH B 11 Kjacce oCcymiecTBIsSETCS Yepe3 UCIOJIb30BAaHUE KaK OOIINX €CTECTBEHHO-
HAY4YHBIX TOHATUH, TaK W TOHSATHM, SIBISIOMIMXCS CUCTEMHBIMU [JI1 OTAECIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHUS,
aHajau3, CHUHTE3, Kiaccuukaiusi, MNEPUOJUYHOCTb, HAOIIOJICHUE, SKCIEPUMEHT,
MO/JICIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuKa: maTepusi, dHEpPrusi, macca, aToM, BJEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaJUOAKTUBHOCTh, MOJIEKYyJa, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHME BEIIEeCTBA, (HU3MYECKHE BEITUYMHBI U CIMHHIIBI UX
U3MEpPEHUSsI, CKOPOCTb.

buonorus: knerka, opraausm, sKocuctema, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHEepanbl, TOpPHBIE TOPOJIbI, TMOJE3HbIE HCKOMAEeMble, TOIUIMBO,

pECYpCHI.
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TexHonmorusi: XWMHUYECKass MPOMBIIUICHHOCTh, METAJUIyprusi, MNPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUANIOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IMHIIEBAS
IIPOMBILIJIEHHOCTb, dbapmareBTHYECKAS IIPOMBILJIEHHOCTD, IIPOU3BOICTBO
KOCMETUYECKHUX IIpenaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MaTE€pUAJIOB,

QJICKTPOHHAA IMMPOMBINIIICHHOCTh, HAHOTCXHOJIOT'HMH.

11 KITACC «OBIIAA U HEOPTTAHUYECKAA XUMUS»

YIJIYBJIEHHBIA YPOBEHD

Teopernvyeckue OCHOBbI XUMHUU
Atom. CocTaB aTOMHBIX siiep. XUMUYECKHUM dJIeMeHT. M30TonEI.

KopnyckysipHO-BOJITHOBOU  JOVAJIW3M, JIBOMCTBEHHAs IPUPOJA  DJIEKTPOHA.

CtpoeHre 5JIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUUECKHe

YPOBHH U TMOAYpOBHU. ATOMHbIe opOutanu. Krnaccupukamuss XuMHUECKUX

aneMeHToB  (S-,p-,d-,f-aemenTsl). PacnpeseneHue SJIEKTPOHOB IO ATOMHBIM

opOuTaNSIM; OPUHLMI MHUHUMYMa JHepruu, npuHiun [laynu, npaBuino XyH7a.
DneKTpOHHBIC KOH(GUTYpPAIlUA aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOTO TEPUOIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHHH, SJIEKTPOHHbBIE KOH(MUTYpAIIUU HOHOB.

[IoHsiTHE 00 OQHCPIrun HOHHM3allNH, OQHCPIrun CpoaACTBAa K 3JICKTPOHY.

DIEeKTPOOTPUIIATEBHOCTD.

[lepuonnueckuii 3axkoH u [lepuonnyeckas cucreMa XUMHYECKHUX DJIEMEHTOB
. U. MenneneeBa. CBsA3p mnepuoanyeckoro 3akoHa u llepmoamyeckoil cHCTEMBbI
XUMHYECKUX  JBJIEMEHTOB C  COBPEMEHHOW  TEOpPUEW  CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa3zyeMbIX UMHU
MPOCTHIX M CIIOXKHBIX BEIIECTB MO TPYIIAM U MEPUOIaM. 3JHAUEHUE TTEPUOIUUECKOTO
3akoHa /. 1. Menneneena.

XUMHUYECKasi CBsA3b. BHJAbl XMMHYECKOM CBS3M: KOBAJICHTHAs, MOHHA,
MeTajnyeckas. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOM CBsI3U: OOMEHHBIN
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1 JIOHOPHO-AKIENTOPHBIM. DHEPTrUs W JUIMHA CBsA3U. IlonspHOCTH, HANPaBICHHOCTH
W HaCBHIIIAEMOCTh KOBAJEHTHOM CBsA3U. KpartHbeie cBs3u. BomoponHas CBs3b.
MexMOoNeKyJISIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, M BajeHTHBIE BO3MOXXHOCTHM aToMOB. [ I/I6DI/II[I/133HI/I$I ATOMHBIX

opOutanieil. CBs3b DJIEKTPOHHOM CTPYKTYpbl MOJIEKYJ € HMX TE€OMETPUYECKHUM

CTPOEHHMEM (Ha MPUMEPE COEIUHEHUH 3JIEMEHTOB BTOPOI'0 IIEPUO/IA).
IIpencraBieHre O KOMIUIEKCHBIX COEIMHEHHsIX. COCTaB KOMIUIEKCHOIO HOHA:

KOMHH@KCOO6p&30BaTGHB, JIUTaHAbI. KoopaunammonHoe 4ucino. HomeHknatypa

KOMIUJIEKCHBIX COCOWHEHUI. 3HAUYEHWE KOMIUIEKCHBIX coeauHeHni. [loHaTne

0 KOOPJIMHAIIMOHHOU XUMUH.

BemectBa ~ MOJEKyJISpHOTO M HEMOJIEKYJSIPHOTO  CTpO€Hus.  TuIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA BELIECTB.

[lonsitue o AJUCIICPCHBIX  CHUCTCMAX. Hctunnbie PaCTBOPLI. IIpencrapiaeHue

O KOJJIOMAHBIX pacTtBopax. CrnocoObl BBIpaKEHUS KOHLIEHTPAIMU PacTBOPOB:
MaccoBasi JIOJid BEUIECTBA B PAaCTBOPE, MOJISIpHAS KOHIEHTpauus. HacbleHHbie
Y HEHACBILIECHHbBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanyss m HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. TpUBHAIbHBIC
HAa3BaHUA OTJCIbHBIX NMPEACTABUTEIEN HEOPTaHNUYECKUX BEILIECTB.

Knaccudukainus XUMHUECKHMX peakIuii B HEOPraHUYECKOM U OpraHUYeCcKOu
XUMUH. 3aKOH COXPAaHEHHUS MACChl BELIECTB; 3aKOH COXPAHEHUsS W IPEBpALICHUS
DHEPTUU TPU XUMHUYECKUX peaknusiX. TeruioBbie d(PPEKThl XUMHUUYECKHX PEaKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMUMUYECKOW peaKiuu, €€ 3aBUCUMOCTh OT pPa3IUYHBIX (PaKTOpOB.
I'omorenHbIe U reTeporeHHble peakunu. Karanus u kataim3aTopsl.

OOpatumpie W HeoOpaTUMBIE peakiuu. XUMHUYECKoe paBHOBecue. KoHcTaHTa

XUMHWYCCKOT'O pPAaBHOBCCHA. CDaKTOpI)I, BIUAIOINIMC Ha IIOJIOXKCHHUC XHMHUYCCKOI'O

PaBHOBCCHA: TCMIICPATypPad, AABJICHHC W KOHIOCHTPAIWKU BCHICCTB, YHYACTBYIOIIHUX

B peakuuu. [ Ipunnnn Jle [larense.
59



9J’ICKTpOJ'II/ITI/I‘-IeCKa$I Jucconurarnus. CunpHble U cia0bIe QJICKTPOJIUTEI. Crenenb

nucconuanuu. MlonHoe npousBeaeHne Bojbl. Cpega BOAHBIX PACTBOPOB: KHCIOTHAS,

HeWTpanbHasl, menovyHas. Bonopoansiii mokasarens (pH) pactBopa. ['uaponus cosneid.
Peakniuu noHHOrO OOMEHA.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIC peakiuu. CTeneHb OKucieHusi. OKUCIUTENb
M BOCCTAaHOBUTENb. I[Ipolecchl OKHUCICHUS W BOCCTAHOBJICHMA. BaxHeuine
OKHCITUTEIM W BOCCTAaHOBUTENIU. MeEToa JJIEKTPOHHOIrO OamaHca. IJIEKTPOIHU3
PacTBOPOB U PACIJIaBOB BEIIECTB.

OKCNIEPUMEHTAIbHBIE METOJbl M3YUYE€HHUSI BEIIECTB W HUX [PEBPALICHUI:
pa3oKEeHUEe NEPOKCHAA BOJAOPOJAa B MPHUCYTCTBUM KAaTAIM3aTOpa; MOJECIU
KPUCTALINYECKUX PEIMIETOK; MPOBEJICHUE PEAKIIM MOHHOTO OOMEHA; OIpejecHue
Cpeapl pPAacTBOPOB C MOMOIIBIO HWHIWKATOPOB; HM3YYCHHUE BIUSHUS PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIMU W TOJOXKECHHE XHUMHYECKOTO
paBHOBECHSI.

Heoprannuyeckass xumus

[Tonoxenne HemerayyioB B IlepmoanMyeckoil CHCTEME XUMHYECKUX JJIEMEHTOB
JI. 1. MenneneeBa u OCOOCHHOCTH CTPOEHHUSI MX aTOMOB. DU3MYECKHE CBOICTBA
HEMETAJLIOB. AJUIOTpONIMS HEMETaUIOB (Ha MpHUMEpe KHUCIopoja, cepbl, (ocdopa
U yTiiepona).

Bonmopon. Ilonydenuwe, ¢u3nmyeckue U XUMUYECKHE CBOICTBA:  peakiuu
C METaJUIaMH UM HEMETAJJIAMHU, BOCCTAHOBUTEIbHBIE CBOMCTBA. | mapuabl. ToNIMBHBIC
AJIEMEHTHI.

lanorensl. HaxoxnaeHue B Ipupojie, CIOCOOBI  MONydeHMs, (HUBUUYECKUE
W XUMHYECKHE CBOMCTBA. [ aJloreHOBOAOPOIbI. BaxkHenne KUCIOPOICOIepKaIINEC
COCIMHEHUs TajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CHOCOOBI MOJYyYCHUS
rajoreHoB. [[puMeHeHne rajoreHoB U UX COCTMHEHUM.

Kucnopon, o30H. JlabGopaTopHble U IPOMBINIJICHHBIE CIOCOOBI IOJYYEHUS

KHCJI0pO/Ja. duznyeckue U XMMHYECKHE CBOMCTBA U IIPUMCHCHUC KHUCJIOpOAa
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1 030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. Haxoxnenue B npupojie, CocoObl MONIyYeHus, PU3NUECKre U XUMUYECKUE
cBorictBa. CepoBoaopo, cyiabduasl. Okcup cepoi(IV), okcun cepwi(VI). CepHucras
U cepHasi KUCIOTHI U X coii. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [Iprumenenue
CEphI U €€ COCTMHECHU.

A3ot1. Haxoxaenue B npupoje, crnocoObl mojydeHus, GU3n4eckue 1 XUMUIECKUE
cBoicTBa. AMMUaK, HUTpUAbl. OKCUIIbl a30Ta. A30THCTas U a30THAs KUCIOTHI U UX
comd. OCOOEHHOCTH CBOWCTB a30THOW KHUCIOTHL. [IpumeHeHue azora u ero
COEIMHEHUN. A30THBIE YJI0OpEHHUS.

®ochop. Haxoxnenue B pupoge, CHocoObl  MmoiaydeHus, (usudeckue
n xumuyeckue cBoirctBa. Dochuast u dochun. Oxcuapl dochopa, dhochopHas

kucijora u €€ conn. MeradbochopHas u nupodochopHas kuciaoTel, (hochopucras

u__dochopHoBarucTas kuciaorhl. Ilpumenenne ddochopa U €ro CoeauHCHHIA.

dochopHbIe YI0OpEeHMUS.

VYrnepon, HaxoXJeHHUE B Mpupojne. AJIoTpomHble Moauduxanuu. Duznueckue
U XUMHUYECKHME CBOMCTBA MPOCTHIX BEIIECTB, 0Opa30BaHHBIX yriepogoMm. Oxcunu
yriepoaa(ll), okcun yrnepona(IV), yronpHast kuciaora v €€ Coiau. AKTUBUPOBAHHBIM

yronb, aacopoums. @ynnepensl, rpadeH, yriaepoaHble HaHOTPYOku. [Ipumenenue

MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOJOM, U €r0 COCAUHEHHI.
Kpemunii. Haxoxxnenue B npupoje, CHocoObl — MONy4YeHHs, (puU3nvecKkue
u xumudeckue cBorctBa. Oxcupa kpeMHusA(IV), KkpeMHuUEBas KUCIOTA, CHIIMKATBHI.
[IpuMeHeHue KpeMHUS U ero coequHeHnil. CTEKII0, ero Mnojay4eHue, BUIbl CTEKJIA.
[Tomoxenne meramnoB B [lepronnyeckoil cHUCTEME XUMHYECKUX 3JIEMEHTOB.
Oco0OEHHOCTH CTPOEHUS MIEKTPOHHBIX 000JI0UEK aTOMOB METAIIIOB.

PacrnipocTpaHeHHE XMMHUYECKUX JIEMEHTOB-METAIIIOB B 3¢ MHOM KOPE.

O6mme ¢usnueckue CcBOMCTBa MeTawoB. [lpuMeHeHHne MeTalioB B OBITY
u TexHuke. CIjIaBbl METaJIOB.

DNEKTPOXUMHUUYECKUIN Psii HaNpsoKeHWd MeTaimoB. OOmmMe crmocoObl MoTydeHus
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METAJUIOB: TUAPOMETAIUTYPTHs, NUPOMETALTYPrus, 3ieKTpomeramnyprus. [lonarue
0 KOppo3uu MeTayiioB. CriocoObI 3alIUTHL OT KOPPO3UH.

O6mast xapakrepuctuka wMetamioB |A-rpynnsl  Ilepuonnyeckoit  CUCTEMBI
XUMHUYECKUX 3JIeMeHTOB. Hatpuili u kanuii: nosyueHue, pu3n4ecKrue U XUMUYECKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U UX COEAUHEHHUI.

O6mass xapakrepuctuka wmetaioB |lIA-rpynner  Ilepuognyeckoit  cucTeMsl
XUMHUYECKUX DJIEMEHTOB. Maruuii u KaJblui: MoxydeHue, (Pu3ndeckrue 1 XUMHIECKUe
CBOMCTBa, NMPUMEHEHUE MPOCTHIX BEIIECTB M UX cCOeOWHEHHI. JKECTKOCTh BOMABI
U CTIOCOOBI €€ yCTPAHCHHSI.

AnoMUHMI: TONydYeHre, (U3NUECKHe W XMMHYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTOrO  BEIIECTBA W €ro  coeAuHeHuW. AMQOTepHbIE CBONHCTBA OKCHJA
Y TUAPOKCHUA ATFOMUHUSA, TUAPOKCOKOMIUIEKCHI ATTFOMUHUS.

OO6miast ~ xapakTepucThka  MeTauioB  moOouHblXx  moarpynn  (b-rpymm)
[leproguyeckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

@u3NYeCKUEe M XMMHYECKHME CBOMCTBA Xpoma U €ro coeauHeHuil. OKCHIbl
u ruapokcunsl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarsl u auxpomaThl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne xpoma.

Pu3nUeCcKne U XMMHYECKHE CBOMCTBA MapraHiia U €ro CoeInHeHu. Baxunenme
coenuHenus wapranna(ll), wmapranna(IV), wmapranna(VI) wu  wmapranma(VIID).
IlepMaHranar kanaus, €ro OKUCIUTEIbHbBIE CBOMCTBA.

@u3N4eCKNe M XUMUYECKHE CBOMCTBA Xeje3a W ero coeauHeHni. OKCuupl,
ruapokcuasl U conu skene3a(ll) u xeneza(lll). Tlonmyuenue u mpuMeHeHUE Keme3a
Y €ro CIUIABOB.

DU3NYECKUEe U XMMHYECKHE CBOWCTBA Meau W e€ coeauHeHui. llomyuenue
Y IPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[uHK: nonydeHnue, GU3NYECKUE U XUMUYECKHE CBOKMCTBA. AM(OTEpHBIE CBOMCTBA
OKCHJIa M THAPOKCHAA LHWHKA, TUJIPOKCOKOMIUIEKCHI LHUHKA. lIpuMeHeHwe LHMHKa

U €T0 COEIMHEHUN.
62



DKCHEpUMEHTAIBHBIE METObl U3YUEHHS BEIIECTB U UX MPEBPALICHUI: U3yYEHHE
0o0pa3Il0B HEMETAJUIOB; TOpeHue cephl, (ocdopa, *kKeie3a, MarHus B KHUCIOPOJE;
WU3YYCHHE KOJUIEKUMH «MeTamibl | CIUIaBbl»;  B3aWMOJECHCTBHUE  IIEJIOYHBIX
U IIEJIOYHO3EMENIbHBIX  METANIOB C  BOAOM  (BO3MOXHO  HCIOJIb30BaHUE
BUJEOMATEPUAJIOB); B3aMMOJEHUCTBHE IIMHKAa U XKejle3a C pacTBOpPaMU  KHCIOT
U I1EJI0YEN; KAUECTBEHHBIE PEAKIIMM HA HEOPraHUYECKUE AHUOHBI, KATUOH BOJIOPOA
Y KaTUOHBl ~ METAJUIOB;  B3aMMOJEWCTBHME TI'MAPOKCUIOB QJIIOMHMHMSA U LIMHKA
C pacTBOpPAMH KHCJIOT U LIEJIOYEH; PELICHHE 3KCIIEPUMEHTAIbHBIX 3a7a4 110 TeMam
«[amorennr», «Cepa ue€ coeauHeHHs», «A30T U (HochOop U UX COCITUHEHUSY,
«MeTtansl IJIaBHBIX NOATPYHI», « MeTallabl HOOOUHBIX TOATPYIID).

XUMUA U KU3Hb

Posb xumMuu B 00ecrie4eHnr yCTOMUYUBOIO pa3BUTHS YEI0OBEYECTBA.

IToHATHE O HAYYHBIX METOAAX MO3HAHUS U METOIOJIOTUHA HAYYHOI'O UCCIIEIOBAHMS.

HayuHble NpUHIMIIBI OpraHu3alud XMMUYECKOro Npou3BoAcTBa. [IpoMbllIeHHbIE
CrocoObl MOJIYYEHHUs] BaXKHEMILIMX BelIecTB (Ha MpUMEpe MPOU3BOJICTBA aMMUaKa,
CEepHOI KHCIOTHI, MeTaHoJsa). [IpombllnuieHHbIE CHOCOOBI TOJIYYEHUS METaJJIOB
U CILNIAaBOB. XHMMHMYECKOE 3arps3HEHHUE OKPYXKAIOLIEeW Cpeabl U €ro IOCJIEICTBUS.

I[IpoOniemMa 1mepepadOTKHM  OTXOJIOB M IOOOYHBIX MPOAYKTOB. PoOJb  XAMHU

B 00CCIICYCHNH YHEPIEeTHICCKON 0€30IMacHOCTH. [IpUHITUIIBI «3eAEHON XUMUM.

XuMus ¥ 37J0pOBbE YesoBeKa. JlekapcTBeHHBIC cpeAcTBa. [IpaBuira HCIOIb30BaHUS
JIEKapCTBEHHBIX MpernapaToB. Poias XUMUM B pa3BUTHN METUITAHBI.

XVMHS TIMIIA: OCHOBHBIC KOMIIOHCHTBI, IHIIEBbIC J00aBKU. Poib XuMun
B 00€CIIeueHNH TTUIIEBOI 0€30IMaCHOCTH.

Kocmernueckne wu mapdroMmepHble cpenactBa. beitoBas xummus. [IpaBuita
0€30MacHOro UCII0Ib30BaHMS MTPEIAapaToB OBITOBOM XMMHUH B TTOBCEAHCBHOM KU3HM.

XUMHSI B CTPOWMTEIIbCTBE: BaKHCHIIIME CTPOMTEIbHBIC MaTepHalibl (IIEMEHT,
OeTOH).

XuMHUS B CEIIbCKOM X03s1iicTBe. OpraHndecKrue 1 MUHEPAJIbHBIC YI00pEHHS.
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CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KpacKd, CTEKJIO, KepamuKa.

Marepualibl 415 3IeKTPOHUKH. HaHOTEXHOJIOTHH.

Pacuérnble 3ag1a4u

Pacuétel: mMaccel BemiecTBa WJIM 00BEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB; MACChl
(00BEMa, KOTMYECTBA BEIIECTBA) TPOTYKTOB PEAKINH, €CITH OJHO M3 BEIICCTB UMEET
npuMecH; Macchl (00bE€Ma, KOJIMUECTBa BEIIECTBA) MPOIYyKTa PEaKIMH, €ClId OJIHO U3
BEIIECTB JIaHO B BUJIE PACTBOPA C OMPEAECIEHHOW MAaCCOBOW JIOJIE PaCTBOPEHHOIO
BEIIECTBA; MACCOBOM JIOJIM M MOJIAPHOW KOHIICHTpAllMM BEILIECTBA B PacTBOPE; J0JIU
BBIXO/Ia TPOJAYKTA PEAKIIMHU OT TEOPETUUECKU BO3MOKHOTO.

MexknpeaMeTHbie CBA3H

Peanuzanusi MeXNpeIMETHBIX CBA3EH MPH U3YYEHUW OOIIEed M HEOPraHMYECKOU
XUMUHU B 11 K1acce oCyIIecTBISIETCS Yepe3 UCTIOJIb30BaHKUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX T[OHSTUH, TaK M TOHSITUN, MPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT' O [UKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC MOHATHS: SIBJICHHE, HAy4yHbIH (DaKkT, TUIOTE3a,
TEOpus, 3aKOH, aHallu3, CUHTE3, Kiaccu(UKalusi, MEPUOJUYHOCTh, HAOIIOJCHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOJIE/Ib, MOJICIIUPOBAHHUE.

®du3uKa: MaTepusa, MUKPOMUP, MAKPOMUP, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH,
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHUE BEIECTBA, UACANIbHBIN Ta3, (pU3NUYECKUE BEIUYUHBI,
€IMHUIIBI U3BMEPEHMUS, CKOPOCTb, SHEPTUSI, Macca.

buonorus: kierka, opraHu3Mm, DdKocucTeMma, Ouocdepa, merabonu3M, Makpo-
U MHUKPOAJIEMEHTHI, OCJIKH, *KUPBI, YIJIEBOJbI, HyKICHHOBBIC KHCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MTOTOK YHEPTUHU B IKOCUCTEMAX.

I'eorpadusi: mMuHepanabl, TOpPHbIE MOPOABI, IOJIE3HBIE MCKOIMAEeMble, TOIUIMBO,

pecypchl.

TexHonorust: XuMUUYECKas IMPOMBIINIJIICHHOCTb, MCTAJLIYPIusd, CTPOHUTCIBbHBIC
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MaTcpHalkbl, CEIIBbCKOXO03SMCTBEHHOC IIPOU3BOACTBO, IIHIICBAA IIPOMBINIIICHHOCTD,
@apMaHeBTquCKaH IIPOMBIINIJIICHHOCTDb, IMPONU3BOJACTBO KOCMCTHUYCCKHUX IIPCIIapaToOB,
MMPOU3BOACTBO KOHCTPYKHMOHHBLIX MAaTCpUaAIOB, O3JICKTPOHHAsA IIPOMBIIIIICHHOCTD,

HAaHOTCXHOJIOTHUH.
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TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O ITIPEIMETA «XUMMWSD»

10 KJIACC «OPTAHUYECKASA XUMUS»

Ba3oBbiii ypoBenb (1 uac)

Yrayoaénnblii ypoBensb (1+24aca)

Komn-BO Komn-Bo
4acoB Pa3nen 1. TeopeTuueckue oCHOBBI opranudeckoi xumun (3 1)\(94) 4acoB
3u Tema 1. [Ipeamer oprannveckoi xXuMuu. Teopusi XMMHUYECKOI0 CTPOCHHUSI OPraHMYeCKUX 94
COeIMHEHHUH
1 IIpenmer  opranmyeckom  XuUMHUM: €€

BO3HUKHOBCHHEC, PA3BUTHC W 3HAYCHUC B
IMOJYYCHHUHU HOBBIX BCIICCTB MW MATCPUAJIOB.

JleMOHCTpanuu: — O3HaKOMJICHUE C

oOpa3llaMi  OpPraHWYeCKUX  BEIIECTB |
MarepuajaMH Ha UX OCHOBE;, — OIIBITHI IO
MpPEBPALICHUI0 OPraHUYECKUX BEIECTB MpU
HarpeBaHuM (TJIaBJICHUE, OOYTIIMBAaHUE U

ropeHue).

DJIEKTPOHHOE CTPOCHHE aToMa YIJIEpoJa: OCHOBHOE

)41 B036Y)K,ZléHHOC CcOCTOsIHMS. BajlleHTHBIE BO3MOXKHOCTH




aToMa yrjepoJa. XHUMHYECKasl CBSI3b B OpPraHHu4CCKHUX

COCIMHEHUSX. Tunet  rubpuauzanuu aTOMHBIX
opOuTaseit yrieposa.

MexaHu3mMbl  00pa3oBaHMsl  KOBAJEHTHOM  CBSI3U
(oOMeHHBI Y JOHOPHO-aKIENTOPHBIN). Turnbl

MEePEKPBIBAaHUSI AaTOMHBIX OpOUTANICH; G- U T-CBSI3H.

Teopust CTpOCHUSI OPTAaHUYECKUX COCIUHCHUU
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHUS.

bopmybl

BCIICCTB. FOMOHOFI/IH, HN30MCpHus. XuMuueckas

CtpykTypHBIE OPraHUYEeCKUX

CBSI3b B OPraHUYECKHUX COEAMHEHUAX
OJIMHApHBIE W KpPaTHBIE CBSI3U. G- U T-CBS3U.
JlabGopaTOpHBIN OMBIT: — MOJEIHPOBAHUE

MOJICKYJI OPTraHNYCCKHUX BCIICCTB.

OnunapHas, JBOMHass W TpoiHas CBsI3b. CnocoObl
pasphiBa CBSI3eH B MOJICKYJIaX OPraHMYECKHX BEICCTB.
[Tonsatue o cBOOOHOM pajuKaie, HykiIeopuie

U dJIeKTpoduIe.
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dbopmMy bl BU/JIOB:

CtpyKTypHBIE Pa3IUYHbBIX
CKEJIETHAS.
Bunbr usomepun: cTpyKTypHasi, IpOCTPAHCTBEHHAS.
DnekTpoHHbIE YPHEKTHI B MOJIEKYJIaX OPTraHUYECKUX

COEIMHEHUN (MHAYKTUBHBIN 1 ME30MEpPHBIN 3P (DHEKTHI).

IIpencraBinenue 0 KJaccupuKaum
OopraHvyeckux  BemecTB.  Homenkmarypa
OpraHUYeCcKuX COEJIMHEHU I

(cucteMarnueckas) U TPUBUAJIbHBIE HAa3BAHUS
BAKHEUIINUX IIPEACTABUTEIICH KIIACCOB

OpraHN4YCCKHUX BCHICCTB.

OcobeHHocTu 1 KJaccuuKanus OpraHUYECKUX
peakuuii. OKUCTUTETHFHO-BOCCTAHOBUTEIBHBIE PEAKITUU

B OPraHUYECKOU XUMHH.

DKCTepUMEHTAIbHBIE METOJBI U3YYEHUS! BEIIECTB U HX
MPEBPAIICHU: KaueCTBEHHOE OOHApYy>KEHHE Yriepojaa
¥ BOJIOPOJIa B OPTaHMYECKUX BEIIECTBaX. BBIYHCICHUS:
bopmyIIbl

oTpeJieieHHe MOJIEKYJIIPHOM
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OpTraHUYCCKOIo

BCIICCTBA I10 MaCCOBBIM JOJISIM

QJIEMCHTOB, BXOOAIIINX B €I'0 COCTAaB.

Paznen 2. YraeBoaopoanl (14)\(40)

2y

Tema 2. IlpenenbHble yIiieBOAOPOAbl — AJKAHbI, IHKJI0AJIKAHBI

64

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHI pAaa.
MertaH 1 3TaH — HpOCTCﬁIHPIG NpcaAcCTaBUTCIN

AJIKaHOB: (1)I/IBI/I‘I€CKI/IC CBOMCTBA.

HomenknaTypa u n3oMepus aakaHOB. DIEKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKaHOB,
sp3-rubpuamsanus aTOMHEIX OpOMTalel yriuepona,

o-cBa3b. KoHbOpMeEDEL.

JemoHctpauus: PU3NYECKUE CBOMCTBA aJKaHOB
(pactBopuMoOCTb). [IpakTHueckaspaborta  Ne 1.

[Tonydenune mMeTaHa v U3y4YE€HHE €T0 CBOMCTB.

MertaH 1 3TaH — XUMHUYECKHE CBOMCTBA (peaKIuu
3aMeNIeHUs U TOPEHHUs), HAXO0XKJEHUE B IPUPOJIE,

IMOJYYCHUC N IPUMCHCHHUC.

XUMHYECKHE CBOMCTBA aJKaHOB: HW30MEpU3ALNU,
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JIEeTUIPUPOBAHUS, IIUKJIN3AII1H, MUPOJIN3A,

KpekuHra. [IpeiacraBieHue 0 MEXaHW3ME pEaKIui

pPaanKaJbHOI'O 3aMCIIICHMA.

[uxmnoankanel. O0mmas ¢popMyrna, HOMEHKIATypa U
nzomepusa. OCOOEHHOCTU CTPOEHMSI U XMMHUYECKUX
CBOMCTB MallbIX (LIMKJIONpPONAH, UUKIOOYTaH) H
OOBIYHBIX (LIMKJIOTIEHTAH, I[UKJIOTEKCaH )
ukioaskaHoB. CrniocoObl MOJTyYeHUs U

MNPUMCHCHHC NUKIOAIIKAHOB.

(6+1)u

Tema 3. HenpenesibHbIe YIi1€eBOAOPOAbI:

AJIKECHbI, AaJIKAJAUCHbI, AJIKUHBI.

Tema 3. HenpenesibHbIe YyIi1€eBOAOPOAbI:
AJIKeHbI, aJIKAIHeHbl, aJTKUHBI (13+2)4.
Tema 6. 'anoreHnpousBoaHbIE

yrijieBoaopoaos (44).

(17+2)u

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUM

paa. OTWIeH W  [OpPONWIEH —  NPOCTEUIIne

IIPEJICTAaBUTENIN AKEHOB: (PU3NYECKHE CBOMCTBA.

AnKeHbl: SP’ruOpuaM3anyMs aTOMHBIX OpOHTasei

yriaepoaa, o- W 7wcBa3u. CTpykTypHas u
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IreoMCTPHUICCKAA (III/IC-TDaHC-) HU30MCpHU.

Beruncnenus: — HaXO0XJACHHE MOJICKYJISIPHON 1P
(GopMyIIbI OPTaHUYECKOTO COCAMHEHHSI 0 Macce
(00BEMY) IPOTYKTOB CrOpaHUsI.
DOTUJICH W MPONWICH — XUMHUYECKHE CBOMCTBA 1
(peakuu  TUAPUPOBAHUS,  TAJIOTCHUPOBAHMSI,
THIpAaTallid, OKHUCJICHUA W  TOJMMEPHU3aIiH),
noinydeHue M npumeHenue. Ilpaktmueckas pabota
Ne 1. TlomyueHue 3THICHA U M3yYEHUE €TO CBOWCTB.
XUMUYECKUE CBOMCTBA AJIKEHOB: 3aMEIICHUS B 0O- 1
IIOJIOKEHUE TIPU JBOWHOM CBsA3U. lIpencrasiieHue
0 MEXaHU3ME PEeaKIMHU 3IEKTPOPUILHOTO
IPUCOCTUHEHUSI.
Tema 6. I'amoreHnpou3BOJHBIE YTJIEBOJOPOIOB 1

(luac u3 4): DNEKTPOHHOE CTpOEHUE
raJjOr€HONPOU3BOIHBIX YIJIEBOJIOPOJIOB.
JleMoHCTpauys: dusnyeckue CBONWCTBA

YIJIEBOJOPOAOB (PacTBOPUMOCTh) YIJIEBOAOPOIOB.
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Brruncnenus: ONPEAEIECHUE MOJICKYJISIPHON
(bopMyJIbl OPraHUYECKOTO BEIIECTBA 10 MAaCCOBBIM

JOJIAIM DJICMCHTOB, BXOAAIIIHUX B €T'0 COCTAaB.

1P

JlabopaTopHbiii OIIBIT:— MOJIEJIUPOBAHUE
MOJIEKYJ YIJIEBOAOPOAOB U T'aIOr€HOIPOU3BOIHBIX
Brruncnennst 1o ypaBHEHHIO XMMUAYECKOW PEAKLIUH
(mMaccbl, 00bEMa, KOIMYECTBA UCXOAHOTO BELIECTBA
WM TPOAYKTa PpEAKUHUH 110 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOJIHBIX BEILIECTB

WM MIPOJIYKTOB PEAKIINN )

Tema 6. ['amoreHnpou3BOAHBIE YIIEBOAOPOAOB (2
yac u3 4). Peakumm 3amerneHus TanoreHa Ha

TUAPOKCOTPYIIY, HUTPOTPYIIY, [IMAHOTPYIIITY,

AMHUHOTPYIIITY.

Tema 6. I'amoreHNnpou3BOJHbBIC YIJIEBOJAOPOAOB (3
yac u3 4): JlelicTBHe Ha TaJOrCHIIPOU3BOJIHBIC
BOJIHOTO U IEITOYH.

CIIUPTOBOTO  PacTBOpa

BSaHMOHGﬁCTBHG AUTAJIOTCHAJIKAHOB C MAarHucM M
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LIUHKOM.

Ankanuensl. byranuen-1,3 u meTmnOyTaaneH-

1,3: cTpoenue.

AJ'IKaI[I/IeHI)I: HN30JIMPOBAHHBIC, KYMYJIMPOBAHHEIC.

OcobenHoctu JIEKTPOHHOI'O CTPOEHUS
Y XUMHYECKUX CBOMCTB CONMPSKEHHBIX JUEHOB,

1,2- u 1,4npucoeanHeHNE.

Crioco0sb1 MMOJIY4YCHUSA U IIPUMCHCHUC aJIKa/IUCHOB.

AJKkanueHpl: BaKHENIINE XUMHUYECKHE CBOMCTBA

(peakius MOJIMMEPHU3ALIHH). [Tonyuenue
CUHTETUYECKOTO Kay4dyKa 151 PE3UHBL.
JlabGopaTOpHBI OMBIT: — O3HAKOMJICHHUE C

oOpa3iaM# MIacTMacC, KAy9yKOB U PE3UHBI.

Tema 6. I'amoreHnpon3BOJHBIE YIIIEBOAOPOAOB (4
qyac w3 4). [loHsatne 0 MeTaUIOOPraHUYECKUX
COETUHEHUSIX. Hcnonp3oBaHue
raJIOTeHNPOU3BOJIHBIX B OBITY, TEXHUKE U B

XUMHUYCCKOM CHHTEC3C.
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Breruucnenus: OIIPCACIICHUC JOJIN BbIXOJA IIPOAYKTA

pC€akur OT TCOPCTUUCCKHN BO3MOKHOTO.

1P

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, 1
TOMOJIOTUYECKUN pAll. ALETHIEH — MNPOCTEeUIINMA
MIPEACTABUTENb AJIKUHOB: COCTAB, CTPOCHHE,
(u3nueckure cBOKCTBA.
OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE 1
MOJICKYJ aJKUHOB, SP-THOpUIM3AIMS aTOMHBIX
opOutaneid yriepoaa. XHUMHUYECKHE CBOICTBA:
IUMEepU3alid W TPUMEPHU3ALMUHU, OKHCIICHHUS.
KucnotHele  cBOWCTBa  QJIKMHOB,  HMMEIOIIUX
KOHIEBYIO  TpPOWHYK  CBs3b.  KauecTBeHHbIE
peakuuu: Ha TPOMHYK CBS3b, B3aMMOJCHCTBUE
aleTUJICHa C aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l).
[Ipaktuueckas padora Ne 3. [lomydenue ameruneHa 1
Y U3YUYEHHE €TI0 CBOMCTB.
AlleTunieH: XMMHUYECKHE CBOMCTBa (peakuuu 1
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I'maApupoBaHuid, TaJIOICHHUPOBAHUA, THAPATAllUU,

rOpeHus), MoayYeHue U MpUMEHEHHE.

2+1)u Tema 4. ApomaTudecKue yriieBoJ0poabl (8+1)u
1| Apensl. ben3on: coctas, crpoeHue, GU3NISCKUEC U 1
XUMHUYECKUE CBOMCTBA (PEaKIMU TaJIOT€HUPOBAHHUS
Y HUTPOBAHUSA ), TIOJy4CHHE U TPUMEHEHUE.
[IpaBuiio apOMaTUYHOCTH, IPUMEPBI 1
apoMaTUYecKnX  coeauHeHud.  JlaGoparopHsiii
onbIT: MoAenupoBaHUE MOJEKYJ apOMaTUYECKHUX
yrieBoaopoaoB. llpencraBiieHre O MexaHU3MeE
peakiui 3eKTPOPUIHLHOTO 3aMEIIICHHUS.
Brruncnenus: — yCTaHOBJIEHHE CTPYKTYPHOU 1P
(bopMyJIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €T0
XUMHUYECKUX CBOMCTB WJIK CITIOCOOOB MOJyUECHHS.
1P| Tomyon: cocrtaB, cTpoeHHWe, (U3UYECKHUE W 1

XUMHUYECKHE CBOMCTBA (DCaKI_II/II/I rajaorcHupoOBaHUA

u HI/ITDOBaHI/IH), INOJYYCHHC U ITPUMCHCHUC.

TOKCUYHOCTB dpPCHOB.
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[IpencraBienne 00 OPHEHTHPYIOLIEM JEHCTBHH
3aMecTuTeNeld B OCH30JIbHOM KOJbIE Ha IMpUMEpe
KapOOKCWIHHOM,

AJIKMJIBHBIX paauKkalioB,

TUAPOKCUWIBHOM, aMUHO- YU HUTPOTPYIIIIBI, aTOMOB

raJOr€HOB.
XUMHUYECKHE CBOMCTBA OenHsoa U €ro
TOMOJIOTOB: OKHCIIEHHE TOMOJIOTOB O€H30J1a.
I'eneTnueckas CBs3b YriaeBOJAOPOIOB,
MPUHALICKAIUX K PA3JIMYHBIM KJIaCCaM
Crnioco0bl MOy YEHHUS apOMAaTHYECKUX
YIJIEBOJIOPOOB. Ocobennoctu XUMHYECKHUX
CBOMCTB ctupoda. [lomumepusanus ctupona.
Briuncnenus: — yCTaHOBIIEHUE CTPYKTYpPHOU

(opMyJIbI OPraHUYECKOTrO BEIIECTBA HA OCHOBE €T0

XUMUYECKUX CBOMCTB MJIU CIIOCOOOB I[MOJIYyUCHUA.

2y

Tema 5. [IppoaHbIe HCTOYHUKH YIJIEBOJIOPOA0OB U UX MepepadoTKa

(4+2)u

[Ipupoausie MCTOYHUKHU yTJIEBOJOPO/IOB.

[Ipupoaubiii Ta3 W TOMYTHBIE HE(PTSIHBIE Ta3bl.
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Hedpts u e€ mpoucxoxaenue. CrnocoObl

nepepabOTKM  HEPTU:  MEpPeroHka,  KPEKUHT

(TepMUYECKHil, KATATUTUYECKHIN ), TUPOITH3.

I'eneTnueckas CBsI3b MEXKY Pa3IUYHBIMHU KJIacCaMu 1
YIJIEBOJIOPOIOB.
['eHeTnyeckast CBA3b MEXKY PA3IMYHBIMU KlaccaMu 1P
yIJIEBOJIOPO/IOB.
[TpoaykTel miepepaboTKy HEPTHU, UX PUMCHECHHUE B 1
MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIN yrojib u
MPOAYKTHI ero nepepadotku. JleMoHcTpanus: —
koJutekiuu «HepTe» 1 «YTomby.
Beruucnenusi: — omnpeneneHue  MOJEKYJISIPHOM 1

(bopMyJIbl KUCTIOPOAOCOACPKAIIETO OPraHUYECKOTrO

BEIIECTBA [0 MAcCOBBIM JIOJNISIM ~ DJIEMEHTOB,
BXOJIAIIMX B €ro coctaB; mo Macce (00bEMy)
POJIYKTOB CTrOpaHusi; MO KOJWYECTBY BEIIEeCTBA
(macce, 00bEMY) TPOIYKTOB PEAKIIUU W/WIIH

HNCXOIHBIX BCUICCTB.
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VYpok 060011eHUsT MaTeprana TEMBbI. 1P
Paznen 3. Kuciiopoaconep:xkamue opranndyeckue coeqxuuenns (12 1)\(36u4)
3y Tema 6. Cimptbl. @eHOJI Tema 7. Cninptbl. @eHOJI 94
[IpenenbHbIE OAHOATOMHBIE CIIUPTHL. MeTaHO U 1
ATAHOJI: CTpoeHUe, (UBUYECKHE U XUMUYECKHUE
CBOMCTBa (p€aklUUW C AKTUBHBIMU METAJIaMH,
raJIorT€HOBOJIOPO/IAMH, TOPEHHUE), NPUMEHEHHE.
BomoponHubie  CBS3M M@Ky ~— MOJICKYJaMu
criupTOB. JlelicTBMEe MeTaHOJia W 3TaHOJIa Ha
opranu3M uesoBeka. JlabopaTopHbIe OMBITHI: —
TOPEHHE CIIUPTOB; — OKHUCJICHUE dTaHOJa
okcusiom meau(Il).
[IpenenpHple  OQHOATOMHBIE  CHHUPTHL:  H30MEPUS, 1
kinaccuukanua. Pu3ndecKkue CBONCTBA aJKaHOJOB.
JleMoHCTpanus: pacTBOPUMOCTh CIIUPTOB B BOJE.
Cnoco0bl Mojy4eHus: ¥ MPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOWMCTBA AQJIKAHOJIOB: JETHApPATAINH, 1
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OKHUCJICHHA, BSaHMOHCﬁCTBHG C OPraHN4YCCKHUMHU

N HCOPraHMYCCKHMMH KHUCIIOTaMHU. IIpeacraBieHue o

MCXAaHHU3MCEC DeaKHI/Iﬁ HVKJ'IGO(,JDI/IJIBHOFO 3aMCIICHUA.

JlemoHcTpanuu: 1. BsaumopnelicTsue 3TaHoOJIa

c HarpueMm. 2. OKHCIEHHE OSTUJIOBOTO CHOHUpTa

AUXpPOMATOM KaJIuAa (BOBMO}KHO HUCIIOJIB30BaHHC

BHUJICOMATEPUAJIOB).
MHOroaroMHbl€ CIUPTHL. DTWICHIVIMKOIb U
TJIMIIEPUH: CTPOEHUE, (GU3UIECKUE U XUMUUYECKHE
CBOMCTBAa (B3aUMOJICCTBHE CO IIEJIOYHBIMU
METaJIAMU, KaueCTBEHHAsl  peakuus  Ha
MHOT'OaTOMHbBIE€ CIIUPTHI). JleiicTBUE HA OpraHu3M
YEJI0BEKa. [Ipumenenue IIMLEeprHa 51
ATUJIEHIVIMKONSA. JlabopaTopHble OMBITHI: —
B3aUMOJICHCTBUE TIULEPUHA C TUAPOKCUIOM
menu(II).
MHoroaroMHbIe CIIUPTHI: B3aUMOJCHUCTBUE

C OPTraHNMYCCKUMHU U HCOPTaHNICCKUMU KUCIIOTaAMMU.
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[Ipocteie  3dupsl, HOMEHKJIATypa U U30MEpHS.

OcobenHocT (1)I/I3I/ILICCKI/IX 1 XMMHUYECKUX CBOMCTB.

®deHon: CTpOeHHE MOJEKYJbI, (pU3NUecCKue u
XUMHYECKHE CBOMCTBA. TOKCHYHOCTH (heHoJa.
[Tpumenenue ¢penona. Beruucnenus
— I10 YPaBHEHUIO XUMUYECKOMN peaKiuu (Macchl,
00BbEMa, KOJIMUECTBA UCXOAHOTO BEIIECTBA U
MPOAYKTa PEAKLIHUH 110 U3BECTHBIM MacCCE,
00BEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX

BEILIECTB WJIH MPOAYKTOB PEAKIIHH).

@deHosi: B3aMMHOE  BIMSHHUE  TUIPOKCOTPYIIIbI
u Oen3onpHOTO smpa. OCOOEHHOCTH XUMHUYECKHX
CBOMCTB (eHosia. KauecTBeHHbIE peakiu Ha (HEHOI.

®denondopmanbaeruaHas cMoJa.

[IpakTueckas pabora Ne 4. Pemenne
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TeMe «CrnupThl

1 (EHOJBDY.

Ta

Tema 7. Anbaeruabl. KapooHoBbie KHCJIOTHI.

Tema 8. Anbaeruabl. Kap6oHoBble KMCJIOTHI.

214
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Ciio:xkubie 3¢upbl

Cio:xkubie 3¢upbl. ZKupbl

AJbaeruanl 51 KETOHBI. dopmanbaeru,

alucTajlbICTHUA: CTPOCHHUC, (I)I/ISI/I‘-IGCKI/IG u

XUMHUUYECKUE CBOMCTBAa (peakiuu OKHUCIECHUS H

BOCCTAHOBJICHHS, = KAQYECTBEHHBIC  PEaKIUH).
JlaGopaTopHbIE OMBITHI:
—  OKHCJICHHE  aJbJCTHUAOB  aMMHAYHBIM

pactBopoM okcuja cepedpa(l) u ruapoxcuiom

meau(II).
DNEKTPOHHOE CTPOEHUE KApOOHWJIBHOW TPYIIIHI.
['oMonorudyeckne psaabl  adbJIETHIOB U KETOHOB:
HU30MEpHSL.
[IpencraBienmue 0 MEXaHU3MeE peaKIHiA

HVKJIGOd)I/IJILHOFO IPUCOCANHCHUS AJIBJACTHUIOB.

dopManbIeTH I, alleTaIbICTU/: MOJYYeHUE U
IIPUMECHEHHE.

AHGTOH: CTPOCHHC, d)I/ISI/I‘-ICCKI/IC )41

XMMHUYECKHE CBOMCTBA (DeaKHI/II/I OKHCJICHUA U
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BOCCTaHOBJIGHI/ISI), IMOJYYCHHC U ITPUMCHCHUC.

Brerancnenus: OTIpe/IeTICHUEe  MOJICKYJISIPHON
(GOpMyIBI OPTaHUYECKOTO BEIMIECTBA 1O MAaCCOBBIM
JIOJISIM AJIEMEHTOB, BXOJISIIIIUX B €r0 COCTaB; IO Macce
(00BEéMY) MPOAYKTOB CropaHusi; MO KOJUYECTBY
BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIUU W/UITU
HCXOIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOU
(bopMyJIbI OPTaHMYECKOTO BEIIECTBA HA OCHOBE €T0

XUMUYECKHX CBOMCTB MJIH CITOCOOOB I[MOJIYyUCHUA.

VYpok 060011eHUsI MaTeprana TEMBI.

OnHOOCHOBHBIE  TpEJC/bHBIE  KapOOHOBBIC

KUCIOThl. MypaBbUHass W YKCYCHasi KHCIIOTBHI:
cTpoeHne, PU3NYECKHUE U XUMHUYECKHE CBOMCTBA
(cBoiicTBa, OOmmMe IS KjJacca  KHCIOT).
[Ipaktuueckast pabota Ne 2. CoiicTBa pacTBopa

YKCYCHOM KUCJIOTBI.

OCOOEHHOCTH CTPOCHHSI MOJEKYT KapOOHOBBIX

kuciaor. Mzomepus u HOMeHKiaTypa. Bonoponnsie
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CBA3U MCIKAY MOJICKYJIaMHU Kap6OHOBLIX KHCJIOT.

OI[HOOCHOBHI)I@ IMpCaACJIbHBIC Kap6OHOBI>Ie
KHCJIOTBI: p€akunn C yd4aCTUCM YIJICBOJOPOIHOTO

paaukana.

MypaBprHass W yKCyCHas KHCJIOTBL:  PEaKUus

TepUPUKALNU, TOTTYUEHUE U TPUMEHEHUE.

Oco0EeHHOCTH CBOMCTB MypPaBbUHOM KUCIOTHI.
MHuoroo6pa3sue KapOOHOBBIX KHCJIOT.
[IpencraButenu  BbICIIMX  KapOOHOBBIX  KHUCIOT:

IHaJIbMUTHHOBAA, JTUHOJICBAA, JIMHOJICHOBASA KHCJIOTEI.

Ocobennoctu CBOWCTB HEMpeaeTbHbBIX
¥ apOMaTHYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX

KHCIJIOT, FHI[pOKCI/IKap6OHOBBIX KHCIJIOT.

CTeapI/IHOBaH N OJCHHOBAasA  KHCJIIOTBI KakK
nNpcaACTaBUTCIIM BbICIINUX Kap6OHOBLIX KHCJIOT.
Mbl1a KaK COJIM BBICHIMX Kap60HOBBIX KHCJIOT,

WX MOIOIIEeE NENCTBUE.

[lousiTue O CMHTCTHYCCKHUX MOIOIMMX CPCACTBAX
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CMC).

IIonsiTue o IMPOU3BOJHBIX Kap6OHOBLIX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHTHUApHAAX, TaJIOTCHAHTHUAPHUAAX,

aMuiax, HUTpujaax.

Cnoxnple  3¢upsl  Kak  MPOU3BOIHBIC
KapOOHOBBIX  KHUCJIOT. [WAponm3  CIOXKHBIX
3(upoB.

Cnoxubie 3¢upbl. ['oMonoruueckuit psia, oOiast

dbopmyna, u3omMepus U HOMEHKJIATypa.

[IpakTnueckas pabora No S. Pemienune

OKCIICPUMCHTAJIbHBIX 3aAa4 I10 TCMC ((Kap60HOBBIe

KUCITOTHI. CITOKHBIC A(UPBI».

Kupsl. I'maponus xupos. IIpumeHenune xupos.
buomornueckass ponp XKApPOB. Beramcienus: —
[0 YpPaBHEHMIO XHMMHUYECKOM peakuuu (Macchl,
00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM
IIPONYKTa

pCakiun 110 H3BCCTHBIM  MACCC,

00bEéMY, KOJHUYECTBY OJHOTO M3 MCXOJHBIX
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BEILIECTB WJIH MPOAYKTOB PEAKIINH).

Kupsi: ctpoenue, puanyeckue CBOKWCTBA.
Oco0OEHHOCTH CBOWCTB KUPOB, COAEPKALIUX OCTATKU

HENPEACIbHBIX )KUPHBIX KUCIOT. JKUpBI B IPpUPOAE.

KonTposbHas pabora: «Kucnopoaconepxarue

OpPraHU4CCKHUC COCAUHCHUS .

24

Tema 8. YriieBoanl

Tema 9. YraeBoabl

YI‘HeBOI[I)II COCTasB, KJIaCCI/I(i)I/IKaHI/UI

yIJIEBOAOB (MOHO-, JU- U TOJUCAXapHUbI).

['moko3a  —  mpocTevmmuyd  MOHOCaxXapui:
OCOOCHHOCTH CTPOEHHUS MOJCKYIBI, (pr3ndeckue
M XHMHYECKHE CBOMCTBa (B3aMMOJACHCTBHE C
runpokcuom meau(ll), okucnenre aMmmuadHbIM
pactBopoM okcujna cepedbpa(l), BocctaHoBIEHUE,
Opo’KeHHE TIIIOKO3bI), HaXOXJACHUE B MPUPOJIE,
npuMeHeHue, Onooruyeckasi poib. GOTOCHUHTE3.

@pyKTO3a KaK U30MEP TITIOKO3HI.

OnrTuyeckas HU30MEPUS. Konpuarto-rienuas

85




TayTOMCPHUA Ha HOPUMEPEC  MOJICKYJIBI  T'IFOKO3BI,

IPOEKIMU Xeyopca, o.3-aHOMEPEI TTTIOKO3EI.

MoHocaxapuapl:  rajakrosa,  pubo3a,  JE30K-

cupubo3a. Duznveckue CBONCTBA U HAXOXKJICHHUE
B nipupoje. JlabopaTopubiii onbIT: B3aumopeiictue

pacTBopa II0K03bI ¢ ruapokcugom meau(Il).

Caxapo3a — HOPCACTAaBUTC/IIb AHUCAXAPHUOAOB,
T'HMAPOJIN3, HaXO0XIACHHC B Opupoac )41
OPUMCHCHHC. KanMaH n OCIII0JIO3a KAk

npupoJiHble nojuMepbl. CTpoeHHE Kpaxmayia u

HeUtoNI03bl. Du3nueckue U XUMUYECKUE
CBOICTBa Kpaxmajia (THAPOIN3, KadeCTBEHHAas
peakuus ¢ uojgom). JIabopatopHsblil OMbIT: —

B3aMMO/ICHCTBUE Kpaxmalia ¢ HOJ0M.

HHC&X&pI/II[bII MaJIbTO3a n JAaKTO34a.

BoccranaBnuBarompye M HEBOCCTAHABIMBAIOLIME
mucaxapuasl. [lonucaxapuasl: rimkored. CtpoeHune

MaKpOMOJICKYJI TJIMKOI'CHA.
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XUMHYECKHE CBOWCTBA LEJUIKOJIO3bL: THAPOIIU3,
nosyuyeHue ddupoB  memnosiodsl.  [lonarue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alle€TaTHBIM

MIENK).

Pa3znen 4. Azorcoaep:kaniue opranndeckue coexnueHus (3 9)\(94)

34

Tema 9. AMUHBI. AMMHOKHCJIOTHI. BeJikun

Tema 10. AMUHBI. AMHUHOKHCJIO0THI. BeJikn

9y

AMuHBL. MeTnjiaMyuHd U aHWINH: COCTAaB,

CTPOCHUC, d)I/I3I/I‘-IeCKI/IC 1 XMMHYECKHE CBOMCTBA

(ropeHue, B3aNMOJENCTBUE C BOJIOU U

KUCJIOTaMH ).

Knaccuduxanus aMHHOB: anudaTuyecKue
1 apOMaTUYeCKue; NIepBUYHEIE, BTOPUYHBIC
u  TperuuHble. AmuHbl: u3omepus.  CrocoObl
MTOJTYYCHHS ¥ IPUMEHCHHE aTM(PaTHISCKUX aMUHOB.

[TosydyeHne aHuIMHA U3 HUTPOOEH301a.

B3aumHoe BausiHHUE rpymia aTtoMOB B MOJICKYIIC

AHUWJINHA. OcobeHHOCTH XUMHUYCCKUX CBOMCTB
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aHunuHa. KadecTBeHHbIE peakuMM Ha  AHWJIUH.
AMUHBL: AIKWIMPOBAaHHUE, B3aMMOJICHICTBHE
MIEPBUYHBIX AMHHOB C a30TUCTOM Kuciaortou. Comu

AJIKWJIIaMMOHMUS.

AMUHOKHCIIOTBI KakK am(oTepHbIe
OpraHn4yecKkue coeauHeHus. @Pusndeckue U
XUMUYECKHE  CBOWCTBA  aMHUHOKHMCIOT  (Ha
npuMepe rauiuHa). buonoruyeckoe 3HayeHUe

aMUHOKUCIIOT. [lenTuabl.

Howmenxkiarypa Y U30MEPHS. OtnenbHbIC
MPEJICTABUTENIM  O0-aMUHOKHUCJIOT: TJIMUWH, aJaHUH,

d)CHI/IJIaJIaHI/IH, CCPpHUH, INNIYTAaMHWHOBAA KHUCJIO0TA, JIJU3HUH,

NUCTCHH. Ontuyeckas HN30MCpPHUSA aMHUHOKHCIIOT. D-

u L-aMUHOKHCIIOTEI.

Peakiust nonukoHaeHCAMu, 00pa3oBaHUE NENTHAHON

cBs3u. JlemoHcTpanusi: PactBopeHue 6€IKOB B BOJIE.

benku kak IMPUPOAHBIC BBICOKOMOJICKYJISIPHBIC

coequHeHus.  llepBuyHas,  BTOpUYHAsA U
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TpeTUYHass CTPyKTypa OenkoB. XuUMHUYECKUE

CBOMCTBA OEJKOB: THIPOJIM3, JEHATypalus,

Ka4CCTBCHHBIC pCaKkonu Ha OeKu.

JleMoHCTpauuu: — JeHaTypauus OenKoB mpu

HArpeBaHUM; — IIBETHBIC PEaKIIUU OCITKOB.

[lousTue 00 A30TCOACPKAINIMNX T'CTCPOLHUKINYICCKUX

COCIMHCHUAX. [IupuMHUAUHOBEIC )41 IIYPHUHOBEIC

OCHOBAHWUSI. HVKJ]CI/IHOBBIC KHCJIOTBI. COCTAaB,

CTPOEHUE U OMOJIOTHYECKAS POJIb.

[IpakTnueckas pabora No 6. Pewenue

9KCIICPUMCHTAJIbHBIX 3agad I10 TEMC

«ASOTCO,Hep)KaHH/IG OPraHUYCCKHUC COCAUHCHUA.

Pa3nei. 5. Boicokomouiekyasipabie coequneHust (29)\(64)

Tema 10. [InacTmaccol. Kayuyku. Bosiokna

Tema 11. BoicokoMoJIeKyJISIPHbIE COeIMHEHU S

OcHOBHBIE IIOHATHUA XUMUHN

BBICOKOMOJICKYJIAPHBIX COGI[HHCHHﬁI MOHOMCD,
MOJINMCED, CTCIICHb

CTPYKTYPHOE  3BEHO,

MMoJIuMepu3anunu, CpCaHAA MOJICKYJIIPpHAs Macca.
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OcHOBHbIE METO/IbI CHUHTE3A

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —

MOJIMMEPU3ALUS U TTOJTUKOHAEHC AW,
IIpencraBnenue 0 CTEpPEOPEryJISIPHOCTH
U HAJMOJICKYJSIDHOW  CTPYKTYpPE  TOJIMMEPOB,
3aBUCUMOCTb __ CBOWCTB  MOJHMMEPOB  OT WX
MOJEKYISIPHOTO U HAIMOJEKYISIPHOTO CTPOCHUSI.
JleMoHcTpanus o0pa3ioB pe3uHbl. BuneodparmeHt
«BynkaHu3anuus pe3suHb.
[Ipaktrueckass pabora Ne 7. Pemenue skcriepumen-
TAIbHBIX  3amad 1o  TeMe  «Pacno3nHaBaHue
OpPraHUYECKUX COCTUHEHUN.

[InacTmaccel  (IOJMATUIICH,  MOJIMIPONMIICH,

MOJIMBUHWIXJIOPUL, MOJUCTHPOJ). HaTypaabHBIN

N CHHTCTHYCCKHC Kay4VYKH ( 6VTaI[I/IeHOBI>IfL

XJOPOINPEHOBBIA W HW30MPEHOBBIN). BoiokHa:

HATYPAJIbHLIE (XJIOTIOK, HIEPCTh., MENK),

HCKYCCTBCHHBIC (aHGTaTHOG BOJIOKHO, BI/ICKOSa),
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CHUHTCTHYCCKHUC (KaHDOH )41 J'IchaH).

JleMOHCTpanus: — O3HaKOMJIEHHE ¢ 0Opas3iaMu
NPUPOIHBIX M WCKYCCTBEHHBIX BOJIOKOH,

ImIacTMaccC, Kay4yKoB.

[InactmMacchl:  NOJUMETWIMETAKpWIAT,  IOJIH-
KapOOHAThl, NOJUATWIEHTepeTanar. YTUiIu3auus
1 repepadoTKa MiIacTuka. IJaCTOMEPhI: CUIUKOHBIL.

HOHI/IMGDBI CIICIMAJIbHOI'O HAa3HA4YCHMA (Ted)J'IOH,

KEBJIAp, SJICKTPOIIPOBOIAINMEC IMOJIMMECPBHI,

OropasiiaraeMele HOJIUMEDHI).

[IpakTnueckas pabora No 8. Pemenne
OKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe «Pacmo3naBanue

miaacrtMacC 1 BOJIOKOH»

Pa3nen 6*. UTorooe mosropenne (14)\(54)

1P

HTorosasi kOHTpoJIbLHaAA padora 3a kypc 10

KJIacca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXKTY

Pa3’IM4YHbIMU KJIaCCaMHU OPraHN4YCCKHUX COGI[I/IHGHI/Iﬁ

2P
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[ToBTOpenune.  Bprumcnenus: —  ompenericHue
MOJICKYJIIPHON (POPMYJIBI OPraHMYECKOTO BEIIECTBA
M0 MAacCOBBIM JIOJISIM JJIEMEHTOB, BXOJSAIIUX B €r0
cocTaB; o Macce (00bEMY) MPOTYKTOB CrOpaHUs; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
PEaKIUU W/WIA UCXOJHBIX BEIIECTB; — yCTAHOBJICHHE
CTPYKTYpPHOU (DOPMYJIBI OPraHUYECKOTO BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKUX CBONCTB MUJIU CITIOCOOOB

IIOJIYyYCHUA].

2P

1 4 B Heaes10, Beero 35 4, 3 4 B HeAea10, Bcero 105 4,

U3 HUX 3 4 — pe3epBHOE Bpems u3 Hux 10 ¥ — pesepBHOe BpeMsi

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «XUMMWUSA»
11 KJIACC «OBIIASA U HEOPTTAHUYECKAS XUMMU S »

Ba3oBbiii ypoBenb (1 yac) Yrayoaénnblii ypoBensb (1+2uaca)

Koi-Bo

qacCcoB

Pa3znen 1. Teoperuueckne ocHOBBI XuMuH (124\36 u)

Komn-Bo

qaCoB
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34 Tema 1. Ctpoenne atoma. Ilepnoauyeckuii 3aKoH u (8+1)u
Ilepuoanyeckas cucrema xXuMmnueckux 3j1eMeHToB /. U. MenneneeBa
1| Xumuyeckuid ns1eMeHT. AtoMm. Snpo aroma, 1
U30TOTIBI.
KopnyCKyJIIpHO-BOITHOBON JAyaJIu3M, IBOWCTBEHHAs 1
opupoaa  snekTpoHa. CTpoeHHe  3JIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIEC YUCJIA.
Pacnpenenenue AJIEKTPOHOB o aTOMHBIM 1
opOuTaNsIM; OPUHIMO MUHUMYMa SHEPIUH, NPUHUUI
[Taynu, npasuno XyHaa.
1 | DnexTpoHHas 000J104Ka. DHEPrTuyecKue 1
YPOBHH, MOAYPOBHU. ATOMHBIE OpOuTau, S-, p-,
d-anemenTl.  OCOOCHHOCTM  pacHpe/eiIeHUs
3JIEKTPOHOB MO OpPOUTANISIM B aTOMax 3JIEMEHTOB
NEPBBIX YETBIPEX NEPHOJOB. DIEKTPOHHAS
KOH(UTypa1Hsi aTOMOB.
DONEeKTpOHHBbIE KOH(UTypal aTOMOB 3JEMEHTOB 1

IICPBOIO — tIGTBépTOFO IICPHUOJ0B B OCHOBHOM

93




)51 B036y}K)IéHHOM COCTOsAHUMU, OJICKTPOHHELIC

KOH(UTypallii NOHOB.

ITonsarue 06 OHCPIur MOHHU3aIllMH, SOHCPTHHU CPOACTBA

K 3JICKTPOHY. 3JI€KTpOOTpI/IHaT€HI)HOCTB.

[lepuomnueckuii 3akoH u  llepuoamueckas
cucTeMa XUMHYeckux anemeHtoB . W
MenpeneeBa. CBsA3b MEPUOAMYECKOTO 3aKOHA M
[lepunoanueckoit CHUCTEMBI XAMUYECKUX
snemeHToB JI. 1. MenneneeBa ¢ COBPEMEHHOM
TEOpUEH CTPOCHUSI aTOMOB 3aKOHOMEPHOCTHU
W3MEHECHHS CBOMCTB XHMHYECKHX DJIEMECHTOB
u o0pa3yeMblX HUMHU TIPOCTBIX U  CJOXKHBIX
BEIIECTB IO TpylIaM M IepuojaM. 3HAYCHHE
nepuoauueckoro 3akona /. 1. Menpaeneena.
JdemoncTpanus
Buger  Tabmumn  «Ilepmommdeckas — cucrema

XUMHUYECKMX 3JieMeHTOB [[. 1. MeHnaeneeay

O00011IEHNE U CUCTEMATHU3ALUA 10 TEME.
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Pabota c recramu B popmate EI'D

YPOK KOHTpOJISI 3HAHUN MaTepuaia TEMbI 1P
Pabora ¢ Tecramu B hopmate EI'D
44q Tema 2. Ctpoenue BemecTtBa. MHOrooopa3sue BemecTn 104
CrpoeHue BemiecTBa. XUMHUYECKasl CBSI3b. Buiel 1
XUMHUYECKON CBSI3M (KOBaJICHTHAs HEMOJspHAs U
noJIsipHas, WOHHAs, MeTayuIn4ecKas).
MexaHu3mbl oOpa3oBaHUs KOBAJICHTHOM
XUMHUYECKON CB3M (OOMEHHBIH U JTOHOPHO-
aKIIENTOPHBIN). Bonoponnas CBSI3b.
BanentHoCTs.
DHeprus 151 JUTUHA CBSI3H. [TonspHOCTS, 1
HAIMpPaBJICHHOCTh M  HACBIIIAEMOCTh KOBAJIEHTHOM
cBs3u. KpatHbie cBsa3u. BogopoaHas cBs3b.
MexMONeKyJIIpHbIE B3aUMOJICUCTBUS
BaneHTHOCTh ¥ BajJ€HTHbIE BO3MOXKHOCTH aTOMOB. 1

FI/I6DI/II[I/133HI/I}I ATOMHBIX OD6I/IT8.J'ICI‘/’I. CBs3b

3JIEKTPOHHOM MOJIEKYJI C Ux

CTPYKTYPBI
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F€OMETPUYECKUM CTPOECHHUEM (Ha npumepe
COEIMHEHU JIEMEHTOB BTOPOTO MEPUO/IA).

DIEeKTPOOTpULATeNbHOCTh. CTENeHb OKHUCIICHMUS.

Houpl: kaTuoHBI W  aHUOHBL.  BermecTBa

MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.

3aKOH TOCTOSIHCTBA COCTaBa BEIIECTBA. THIIbI

KPUCTAININYECKUX PELIETOK U CBOMCTBA BEILIECTB.

JdeMoHcTpamus

Mojenu KpuCTaININYECKUX PELIETOK
[IpencraBiennsi O KOMIUIEKCHBIX ~ COEAMHEHUSIX.
Cocras KOMILJIEKCHOT'O WOHA! KOMILJIEKCO-

O6pa3OBaT€J'IB, nuradjpl. KoopauHAIIMOHHOE YHCIIO.

Howmenknarypa KOMITJICKCHBIX COCOMHCHUM.

3HaueHUue KOMIUIEKCHBIX coennHeHuil. lloHsTue

0 KOOPJIMHAIIMOHHON XUMMH.

ITonsTue o AUCIICPCHBIX CHUCTEMaX. HcTunnabIC M

KOJUIOMJHBIE  pacTBOphl.  MaccoBass  A0is

BEIIECTBA B PaCTBOPE.
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CnocoObl  BbIpaKEHUSI KOHIEHTPALMM PACTBOPOB: 1
MaccoBasi JIOJisl BEIIECTBAa B PacTBOpPE, MOJspHas
KOHIIEHTpAIHS.
Hacermennsie Y HEHACHIIIICHHbIE PacTBODHI, 1
pacTBopuMOCTb. Kpucramioruaparsl.
Bobruucienus
C UCTIOJIb30BAaHUEM  TOHSATUM  «MaccoBas  JIOJI
PacTBOPEHHOTO BEILIECTBAY, KMOJIIPHAsI
KOHIICHTPAITUSD»
1 | Knaccudukanus HEOpraHUYECKUX COCIMHECHHM. 1
HomenknaTtypa ~ HEOpraHMYE€CKHMX  BEIIECTB.
I'eneTndeckast CBsI3b HEOPTAHUYECKUX BEIIECTB,
IpUHAAIEKAIINX K PAa3TUYHBIM KJlIaccaM
(5+1)u Tema 3. XuMu4ueckue peaxkuuu (17 +1)u
Borunciienus 1P
— Macchl BemiecTBa WM 00BbEéMa Ta3oB IO
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WU

00BbEMY OJJHOTO U3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB;
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— MAacCOBOM JIOJIM U MOJISIDHOM  KOHIIEHTPALIUU

BCHIICCTBA B PaCTBOPC

Borunciienus
— Macchl (00béMa, KOJIMYEeCTBa BEIIECTBA) MPOAYKTA
peakuMM, €ciad OJHO M3 BEUIECTB JAHO B BHJE
pacTBOpa C ONPEAETEHHOM MACCOBOM NOJIEN

PacTBOPEHHOTO BEIIECTBA

Xumnueckast peakuusi. Knaccuduxanus
XUMHAYECKUX PEaKIUid B HEOPraHUYECKOW U
OpraHUYeCKOl XMMHUHU. 3aKOH COXPaHEHUS! MacChl
BEILECTB; 3aKOH COXPAHEHUs U IPEBpaLICHUSA

OHCPI'UHU IIPU XUMHUYICCKUX PCAKIIUAX.

TemnoBble  3hdEKTHl  XUMUYECKUX  pEaKIUH.

TepMoXUMUYECKHE YPABHEHUS.

Borunciienust

— TerioBoro g dexra peakiuu
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CkopocTh  peaknuu, €€ 3aBUCUMOCTb  OT

paznmuuHbIX  (akTopoB. OOpaTUMbIE PEAKIIHUH.
Xummnyeckoe paBHoBecue. DaKTOPHI, BIUSAIOIINE
Ha  COCTOSIHUE  XHMHYECKOTO  PaBHOBECHS.
[Tpunnun Jle Hlarense.

IIpakTnueckas padora
Ne 1.

Brnusaue paznuubbix (akTOpoB  Ha

CKOPOCTbh XMMHYECKON PEAKIIUHU.

['omorennsle u rereporeHHsie peakuunu. Karanus
Y KaTaJau3aTopBhl.
Koncranta xumuuyeckoro paBHoBecusd. DakTopsl,

BIIMSIOLIME HA TOJOKEHUE XUMUYECKOTO PABHOBECHS:

TeMIIeparypa, HAaBJICHUE U KOHLEHTPALMU BELIECTB,

y4acTByromux B peakuuu. IIpunmun Jle [larense.
IIpakTuyeckast padora

Ne 2. Bausinue pa3nuuHbix (aKTOPOB HA TMOJIOKEHUE

XUMHUYCCKOI'O paBHOBCCHAI.

EHCKTPOJII/ITI/I‘IGCKEI}I AUCConuranms. CuinpHbIC U
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cna0bie AIEKTPOIUTHI. Peakiiuu HOHHOTO
obmeHa.
JlaGopaTopHnasi pabora

— MPOBEACHHUE PEAKIMI HOHHOTO OOMEHa

Brimonnenune ymnpaxHeHuit no Ttemam: CuibHBIE
U ci1a0ble 37eKTpoIUThl. CTENeHb JUCCOLIMALIMH.

Peakuuu noHHOrOo 0OMeHa.

Pewenue 3a1a4 no teme: XMHYECKOE PABHOBECUE

CunpHple u cnabble 3aektponautThl. Cpena
BOJHBIX pacTBOpOB BEIIECTR: KHCTasi,
HEUTpaJibHAsI, HIETOYHAsI.

[loHsiTHE O BOAOPOJHOM  IOKa3aTesie (D H)

pacTBOpa. ['mapoaus OPraHn4ICcCKMX n

HCOPraHM4YCCKHNX BCIIICCTB.

JlabopaTopHas padora
— ONpEeNeJIeHUuEe Cpelbl PacTBOPOB BELIECTB C

IMOMOIIBIO YHUBCPCAJIIbBHOI'O HHAHUKATOPA.

Honnoe npowussenenne Boabl. Cpena  BOAHBIX
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PaCTBOpPOB: KHCJIOTHAA, HeﬁTpaHLHaH, mecjIo9Hasid.

Bonopoansiii nokazaresns (PH) pactBopa.

IM'uaponus coneit. 1
1 | OKuCIUTENHHO-BOCCTAHOBUTEIBHBIC PEAKITUH. 1
JdeMoHcTpamus
Paznoxenne mnepokcuma Bogopoda B IIPUCYT-
CTBUM KaTajuzaTopa. IloHATHEe 00 3JICKTpOJIn3e
pacIuIaBOB M _pacTBOpPOB coyek. IIpumenenne
3JICKTPOJIM3A.
OKHUCINUTEIIFHO-BOCCTAHOBUTEIIHLHBIC peaKLnH. 1
Crenenp okuciieHus. OKHUCIUTEIL U BOCCTAHOBHUTEIb.
[Iponeccnr OKHCJICHHUS 1 BOCCTAHOBJICHHS.
Baxneinine OKHUCIMTEIM M BOCCTAHOBUTEIM. MeTon
3JIEKTPOHHOTO Oananca
DJIEKTPOJIU3 PaCTBOPOB U PACILIABOB BEIIECTB. 1
1P | KontponsHas pabota 1 (1monyroaue) Kontponbsnas padora 1 (Tect B popmare EI'D) 1
Pa3nen 2. Heoprannmueckast xumus (164\514)
(8+1)u Tema 4. Hemetasibl 29 4
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Borunciienus
— Macchl (00bEMa, KOJIUYeCcTBa BEIECTBA) MPOAYKTa
peakuMM, €cid OJHO M3 BEUIECTB JAaHO B BHJE
pacTBopa € OMPECIEHHON MacCOBOM IOJIEHN

PacTBOPEHHOIO BEIIECTBA

Boruucienus
— J0JIM BBIXOJa MPOAYKTA PEAKLIUU OT TEOPETUUECKHU

BO3MOXXHOI'O

Hewmeramnl. Ilomoxenue HEMETAJIJIOB B

ITepuoanueckoit CHCTEME XUMHYECKHX
anemenToB JI. M. MeHneneeBa u OCOOEHHOCTH
CTPOCHUS AaTOMOB.

JdemoHncTpanuu

1. Ob6pa3ipl HEMETaIOB.

Bonopoa. Ilomydyenue, ¢usmyeckue M XUMUYECKHE
CBOMCTBa (peakuuu ¢ MeTaljlaMd U HEMETaJUIaMH,
BOCCTaHOBUTEJIbHbIE CBOMCTBA).

JlaGopaTopHbIe ONBITHI
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1. KauecTBeHHBIE PCAKINHU Ha HCOPTraHUYICCKNEC NOHBI

" KaTHOH BOAOpOAA.

I'mppuael. TonMBHBIC 3JIEMEHTHI.

du3nuecKre CBOMCTBa HEMETAIOB. AJTOTPOIIHS

HEMETa/UIOB (Ha TMpUMepe KHCIOPOJa, Cephl,

dbocdopa u yraeposa).

Kucnopon u 030H. Yriepon, HaX0XkJI€HUE B NPUPOJIE,

AKTI/IBHDOBaHHBIﬁ

AJUIOTPOITHBIC MO,Z[I/I(I)I/IKaHI/II/I.

YIOoJb, az[cop6u1/151. DynaepeHsl, I‘Dad)CH, YIJICPOJHBIC

HAHOTPYOKH.

JdemoncTpanumn
2. T'openwue cepsl, hpocdopa, xeneza, MarHus
B KHCJIOPO/JIC.
JlaGopaTopHbIie ONbITHI.

2. [Tonmy4yenune u coOMpanue razos.

XUMHUYECKUE CBOMCTBA BAXKHEUNINX HEMETAJLIOB

rajJjoreHoB M WX COCIWHEHUM  (OKCHJIOB,

KHCJIOPOACOACPKAIIKUX  KHUCJOT, BOAOPOAHBIX
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coeauHeHui). IlpuMeHeHHE TaJlOT€HOB U UX

COEIMHEHUM.
["amoreHoBOOPOIBI. Baxuenmmue KUCIIOPO/I-
CoJIepKalie COCAUHEHUS TAJIOTCHOB.
JlabopaTopHbie U MIPOMBIIILICHHbBIE CIIOCOOBI

IMOJYYCHUS I'aJIOTCHOB. HpI/IMeHeHI/Ie TraJJOrCHOB U HX

COECIVMHEHNH.

XMMHYECKHUE CBOMCTBA BaXXHEUIIIMX HEMETAJJIOB.
Cepa u eé€ coemunenus. (OKcuabl, KUCIOPOI-
coJiepKanme KHCJIOTBHI, BOJIOPOJIHBIE
coenunenusi). [Ipumenenue cepsl u eé

COEIMHEHU.

Cepa. HaxoxaeHue B MpHupoje, CIIOCOOBI MOTYyUICHHS,
busndeckne u xuMudeckne cBoricTBa. CepoBOAOPOI,
cymehunel. Oxkcun cepol (1V), okcum cepsr (VI).

CepHI/ICTaSI )51 CCpHAasA KHCJIOTBI MW KX  COJIM.

Oco0eHHOCTH CBOMCTB cepHOM KUCIOTHI. [IpuMenenue

CEpHhI U €€ COCAUHECHU M.
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JlaGopaTopHble ¥ TPOMBINUICHHBIE  CIIOCOOBI
MOJy4YeHUs KHUCIopojia. PU3MYECKHEe U XHUMHUYECKHUE
CBOMCTBA KHUCJIOpoAa W 030Ha. [IpumeHenue

KHCJIOPOA U 030HA. OKCUIBI U IEPOKCUIBI.

XUMHUYECKUE CBOMCTBA BAKHEUIIINX HEMETAILIOB.

Azota u ero  coemuHeHus.  (Okcuubl,

KHCJIOpOoACOACPKAIINC KHCJIO0TBbI, BOJOPOJIHLIC

coeauHenus). [[pumeneHue a3ora u €ro

COEIMHECHU.
A3zotr. Haxoxnenue B mpupojie, crocoObl MOTyUeHUs,
dbu3uyeckre U XMMUYECKHE CBOMCTBAa. AMMHUAK,
HUTPHUIBL.
Oxcunpl azora. A30THCTas U a30THAsE KHUCJIOTHI M UX
conmi. OCOOEHHOCTH CBOWCTB a30THOM KHCIIOTHI.
[IpumeHeHue a30Ta U €ro COeMHEHUNU. A30THbBIC
yaoOpeHus.

XUMHYECKHE CBOMCTBA BAKHEHUIIIAX

HeMeTtaioB. @Dochop U €ro COeAUHEHUS.
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(Okcuapl,  KUCIOPOACOEPKAIIUEKUCTOTHI,
BOJIOPOJTHBIC COCIMHEHUSA). [Ipumenenue

dbocdopa u ero coeTMHESHUN.

®ochop. Haxoxnaenwme B  mOpupoge, CIOCOObI
NOJIy4eHHs, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA.
®ochunsr u pochun. Oxcuasl dhochopa, dpochopHas

KHCJIOTa U €€ COJIN

MeradbocdhopHags u  nupodochopHass  KUCIOTHI,

dbochopucras u  dochopHOBATHUCTAST  KHUCIOTEHL

[Tpumenenue ¢gocdopa u ero coeuHEHUN.

docdopubie ynodbpeHusi.

XUMHUYECKHE CBOWCTBA BAXKHEUIIIMX HEMETAJJIOB
(yrmepola ¥ KpEeMHHsS])) U HX COEIUHEHUH
(oKCcuIoB, KHCIIOPOJICOEPKAIINX KHCIIOT,
BOJIOPOJHBIX coenuHenuil). [Ipumenenue

yriepoaa, KpEMHUA U UX COGHHHGHHﬁ.

DOU3NYECKUE ¢ XUMHYECKHUE CBOMCTBA  MPOCTHIX

BELIECTB, 00pa30BaHHbIX yriepoaoM. OKcu yriepoaa
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(1), okcun yrirepona (1V), yromeHas kuciiora u eé

COJIH. [IpumeHeHne  TPOCTBIX  BELIECTB,

06p&30BaHHLIX YIiiepoaom, u €ro COGHHHGHHﬁ.

Kpemuuii. Haxoxaenue B Hpupoje, CIIOCOOBI

NOJyuyeHusl, (U3NYEeCKUe U XUMHYECKHE CBOMCTBA.
Okcun  kpemuusaA(IV),  kpemHueBas KHCJIOTA,
cunukarsl. [I[puMeHeHne KpeMHUSA U €r0 COEAMHEHUN.

CTCKHO, €TI0 MOJYYCHHUEC, BU/bI CTCKJIA.

1P

Boruuciaenus
— Macchl BellleCTBa HWIM 00BEMA Ta30B IIO
M3BECTHOMY KOJMYECTBY BENIECTBA, MAacce WM
00bEMY OAHOTO M3 YYACTBYIOIIMX B PEaKIUU
BCIIICCTB;

Macchl (00b€Ma, KOJIMUECTBA BEIIECTBA)

IMPOAYKTOB PCAKIHNH, CCIM OAHO HN3 BCIICCTB

HMCCT IIPUMCCHU

IIpakTHyeckue padoThI

No 3. Pemenue sKcrepuMEHTAIBHBIX 3a7ad MO TEMe
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«l ajmoreusny.

IIpakTueckne padoTbI 1
Ne 4. Pemienune 3kcrnepuMeHTAIbHBIX 3a7a4 10 TEME
«Cepa u e€ coeMHEHUS.
1 IIpakTueckne padoTbI 1
Ne 2. Pemienue skcriepuMeHTaIbHBIX 337a4 110
teme «HemeTamib
IIpakTHyeckue padoThI 1
Ne 6. Pemenue skcnepruMeHTAIbHBIX 3a7a4 MO TEME
«A30T, (hochop U UX COETUHEHUSD.
KonTpoabhasi pa6ora 2
O06oOmenne 1 cucTemaTusalus 0 TeMe 1
«Hemeramnery. Pemenue 3amau B popmare EI'D
8u Tema 5. MetaJiibl (21+3)u
1| Meranmnsl. [Tonoxxenue METaJIJIOB B 1
[Tepuonnueckoi CUCTEME XUMHUYECKUX

snemenToB J[. U. MenneneeBa. OcoOeHHOCTH

CTPOCHUS

3JCKTPOHHBIX  000JI0UYeK

aTOMOB
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METaJJIOB.
JdemoHcTpanumn

— O6p213HBI MCTaJIJIOB

OO6mrast  xapakTepucTuka MeTauioB  |A-Tpynmsl
[leproandecko CUCTEMBl XHUMHUYECKHX JJIEMEHTOB.
Harpwnii Y KaJIui: II0JIy4YECHUE, busnueckue
M XHUMHUYECKHE CBOWMCTBA, IPUMEHEHHUE MPOCTHIX
BEIIIECTB M UX COCIUHEHUMN.
JdeMoHcTpanuu

- B3auMoneicTBrE IIENOYHBIX U IICJTOYHO3EMEIbHBIX
METAJUIOB C BOJOW (BO3MOXKHO HCHOJIb30BaHUE

BUJIEOMATEPUAIIOB)

O6mass  xapakrtepuctuka MetawioB |IA-rpymnmbl
[Iepnoguueckor CHUCTEMBI XMMHUYECKHX JJIEMEHTOB.
Marauii ¥ KaJbUU: nojyuyeHue,  (uanyeckue
U XUMHUYECKHE CBOMCTBA, NIPUMEHEHHUE IPOCTHIX
BEILIECTB U UX COeAMHEHUN. JKECTKOCTH BOJBI

U CIIOCOOBI €€ yCTpaHEHHUS.

109




XHUMHMYECKHE CBOMCTBA BaXXKHEUMILIMX METaJJIOB

(HaTpuil, Kanui, KanbIMi, MarHui, aJrOMUHHM,

IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHECHUIA.
JlaGopaTopHbIe ONBITHI

— KQYECTBEHHbBIC PEAKIIMM HA AHUOHBI U KaTUOH

aMMOHMSI;

— B3aMMOJICUCTBUE TUAPOKCHUIA ATTFOMUHHUS C

pacTBOpAMU KUCIJIOT U LIEIIOYEH;

— KAQYeCTBEHHbIC pEAKIMM HA  KATHUOHBI

MCTAJIJIOB

ATIOMHHMI: TIOJTy4YeHHE, (PU3NYECKUEe U XUMUYECKUE
CBOWCTBA, INPUMEHEHUE IIPOCTOTO BEIIECTBA M €T0
coenuHeHuii. Am@oTepHble  CBOWCTBA  OKCHJIA
Y TUIPOKCHUAA ATFOMUHMS, THIPOKCOKOMIUIEKCHI

AJIFOMUHMUA.

O00011EeHNE U cUCcTEMATU3AINSA 10 TeMe «MeTalIbl

ri1aBHOM noArpynns». Tect B opmate EI'D

1P

OO6me  ¢u3Mueckue  CBOWCTBA  METAJJIOB.
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CrnaBbl METaUIOB. DJIEKTPOXUMHUYECKUN Psif
HanpsH>KEHUM METaJJIoB.
JdemoncTpanuu
— KOJJIEKIMA «MeTaIbl U CIIaBbIY.
— B3aUMOJEHUCTBHE MEIU C a30THOM KUCIOTON

paBHH‘IHOﬁ KOHIOCHTpAWUU

OOmass  XapakTepuCTUKa  METAJUIOB  MOOOYHBIX
noarpynn  (b-rpynm) Ilepuoaunueckoit  cucTembl
XUMHUYECKUX 3JIeMEHTOB. DHU3NUECKUEe U XUMHUYECKHE
CBOMCTBAa XpoMa U e€ro coeauHeHu. OKCHUIBI
u rugpokcuasl xpoma (I1), xpoma (III) u xpoma (VI).
XpoMatbl U JUXPOMAThI, UX OKUCIUTEIbHBIC

cBoucTBa. [lonydyenue u mpuMeHeHne Xpoma.

PU3UYECKUE U XUMUYECKHUE CBOMCTBA MapraHia v ero
coeauHeHuil. Baxxneimue coenuHenus mapranua (1I),
maprania (1V), mapranna (V1) u mapranma (VII).

HepMaHraHaT KajiysAa, €0 OKHCINTCIIBHBIC CBOMCTBA.

O6HII/I€ CITOCOOBI IMOJIYYCHUA MCTAJIJIOB.
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Meramnyprus

PacnipocTpaHeHrE€ XMMHUYECKUX 3JIEMEHTOB-METAJIJIOB

B 3eMHOU Kope. Pusnueckre u XUMUUYECKHUE CBOMCTBA

kKenesza W ero coeAuHeHU. OKCHIBI, THAPOKCHUIBI
u conu kerne3a (I1) uokenesa (I1). IMomydenue

" IIPUMCHCHHUC JKCJIC3a U CI'0 CIIJIaBOB.

Menp: monydeHue, (U3MYECKHE U XHUMHUYECKHE
CBOWCTBA, MPHUMEHEHUE IPOCTOrO0 BELIECTBA U €r0
COCTMHCHHH.

[unak: mnomydyeHue, QuU3MUECKUe U XUMHYECKUE
CBOWCTBA, MPHUMEHEHUE IPOCTOrO0 BEIIECTBA U €rO
coeauHeHn. AMdOTepHbIE CBOMCTBA OKCHIA

U THUAPOKCHAA IUHKA, THAPOKCOKOMINICKCHI HWHKA.

Kopposusa wmetamwios. CriocoObl

3alIUThl  OT

kopposun. [IpumMeHnenune MeramuioB B OBITY U

TCXHUKC.

Boruunciienust

— pacy€Thl Macchl BellecTBa WK 00bEMa ra3oB
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10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB; pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUH, €CJIU OJHO U3
BEIIIECTB NMEET MPUMECH;

— pacuéTbl Macchl (00bEMA, KOTUYECTBA
BEIIECTBA) MPOAYKTA PEaKIu, €CIU OJJHO U3
BELIECTB J]JaHO B BUJIE PAaCTBOpA C ONPEACIIEHHOM

MAacCCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA

IpakTnyeckne padoTbl
No 7. Pemienue sKCEepUMEHTANIBHBIX 3a7ad MO TEME

«MeTaiasl TOOOYHBIX IMOATPYIIID?».

O00011eHe u cucreMarusanus 1mo reme: «Oomme
cBoiicTBa MeTaiioB. OOmmMe cnocoObl NOTy4YeHUs

MeTtaiioBy». Pabora ¢ recramu B popmare EI'D

IpakTueckne padoThl
Ne 3. Pemienne sKkCnepuMEHTANIBHBIX 3a/1a4 110

TeMme «MeTaJuibly.
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O0o001IeHe U cucTEMATU3ansa M0 TeMe «MeTaslibl

nobouHoi nmoarpynme». Tect B popmate EI'D

O0001IeH1E U cucTeMaTH3aLMA 110 TeMe «MeTauIbD). 1
TectupoBanue\Pemienue 3aga4 B popmare EI'D
1 | 'eneTnueckas cBSI3b BELIECTB 1
Brimonnenne ynpaxxaenun 1no reme «l enernyeckas 1
CBSI3b KJIACCOB HEOPTraHUUYECKUX COCTMHEHUI»
TecrupoBanue\Pemenue 3a1a4d B popmate EI'D
O6o0menne  ©  cuUcCTeMaTu3alus 1Mo  TeMme 1
«Hemeramnel. Metaiue». Tect B popmare ET'D
1 | KonTposbHas pabota 2 1o teme | Kontponbaast pabora 3 mo teme «Heopranmueckas 1
«Heoprannueckas XuMus» XUMUS»
AHaJIU3 KOHTPOJIbHOU pabOTHI. 1P
AHanu3 KOHTPOJILHON pabOTHI. 1P
Paznen 3. Xumus u :xku3Hb (44\8 )
(4+1)u . Tema 6. Xumus u )KM3Hb Tema 6. MeToabl NO3HAHUS B XUMMH. (10+5)u
XUMHUA U KU3Hb
1| Pomp xumun B 0O€CIEUYCHHHM DKOJOTHUYCCKOM, 1
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SHEPreTUYECKOM W TMHUILEBOM 0€30MacHOCTH,
pa3BuUTHUM MenuuuHbl. [loHsATHE O Hay4YHBIX
METOJ[aX MO3HAHMS BEIIECTB U XUMHUUYECKUX

peaKuuil.

X¥UMHSA TUIIM. OCHOBHBIE KOMIIOHEHTBHI, ITHIIEBBIC
no6asku. Ponp xumum B o0O0ecIi€eUeHUH IIUIIEBOU
oe3zonacHoctu. KocMermueckne u  mapdroMepHbIS
cpeactBa. beitoBas xumus. I[lpaBuna Oe3omacHOTo
WCIIO0JIb30BaHUs CPEJICTB OBITOBOM XUMUU

B IIOBCEHEBHOM JKU3HU.

XUMHSI B CTPOUTENBCTBE. BaKHENIIINE CTPOUTEIIBHBIE
maTepuansl  (LIEMEHT, OETOH). XHUMHUYECKOE

3arpsA3HCHUC Opr}KaI-OHICﬁ CpCabl U €TI0 IMOCIICACTBHUA.

[IpencraBienust 00 OOMIMX HAYYHBIX MPUHIIMIIAX
IPOMBIIUIEHHOIO  IOJIYYEHHS  Ba)KHEMIINX

BCIICCTB.

HayuHble npuHUMNBI OpraHU3aldd XUMHUYECKOTO

npou3BojicTBa. [IpoMbllIeHHBIE CLIOCOOBI MOMYyYEHUSs
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BOXHEHIIMX BELIECTB (Ha MpUMEpEe MPOU3BOJICTBA
aMMHuaKa, CepHOil KHCJIOTHI, METaHoJjIa).
[TpombllIeHHBIE CITOCOOBI OTYUYEHHS] METAIIIOB

U CIIIIaBOB.

IIpoOnemMa 1iepepabOTKW OTXOJIOB M MMOOOYHBIX

IIPOAYKTOB. Ponb XUMHNHU B obecrieueHN

PHEPreTHYEeCKOr O0e30macHOCTH. [IpUHIMIBI «3eaEH0oN

XUMHN».

YemoBek B MHUpPE BELIECTB H MATEPUAIIOB:
Ba)KHEMIIINE CTPOUTEIILHBIE MaTepualibl,
KOHCTPYKIIMOHHBIE MAaTEpHUAJIbl, KPACKHU, CTEKIIO,
KEpaMuKa, MaTepuanbl Ui J3JIEKTPOHUKH,
HAHOMAaTEPUAIIbI, OPTAHUYECKUE U MUHEPAJIbHBIE

yaoOpeHus.

CoBpeMeHHbIE  KOHCTPYKIIMOHHBIE  MaTepualbl,
KpPAacKH, CTEKJIO, KEpaMMKaA.

M&TCDH&HBI JJIA 3JICKTPOHUKH. HanorexHonoruu

XuMHUSIT B CEIIBCKOM  XO3siicTBe.  OpraHumyeckue
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¥ MUHEpPAJIbHBIE YI0OpEHUSI.

1| XumMust W  3I0pOBbE  UETOBEKa: IMpaBHIIa 1
UCIIOJIb30BAHUSI  JICKAPCTBEHHBIX IPENaparos;
npaBuia 6€e301acHOro UCITIOJIb30BAHUS
npenaparoB ObITOBOM XUMHUU B MOBCEIHEBHOMN
KU3ZHU
[MonroroBka k k\p B popmare EI'D (uacts 1) 1P
[MoxroroBka k k\p B popmare EI'D (uacts 2) 1P
1P | UToroBasi KOHTpoOIbHAs padoTa Hroropas koHTposibHas padota B popmate ET'D 1P
Wrorosast konTposibHas padota B popmare EI'D 1P
AHanu3 UTOrOBON KOHTPOIHHOU PabOTHI 1P

1 u B Hexes10, Bcero 35 u,

U3 HUX 39 — PE€3€PBHOEC BPEMS

3 4 B Heaeno, Beero 105 4,
u3 Hux 10 g

— pe3epBHOe BpeMsi

YpoBeHb 00yueHus

[IpakTuueckue pabOTHI

KonTponbHbie paboThl

bazosriit

3

3

VYray6neHHbIi

8
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