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MoaeabHas CUHXPOHHU3HUPOBaAHHAA paﬁoqaﬂ nmporpamMmma 0a3zoBoro

U yri1y0JEeHHOro usyyeHus npeamera «Xumus» (10-11 kaaccor)

HOACHUTEJIbBHASA 3AIINCKA

MopenpHasi CHHXpPOHU3UPOBAaHHAs pabodas mporpaMma 0a30BOTO M YriyOIEHHOTO HW3y4EeHUs
npeameta «Xumusi» B 10-11 kiaccax pazpaboTana Ha OCHOBE:

- Pabouux mnporpamm cpeaHero oOmiero o6pa3oBaHHs 1O XuUMUU (0a30BBIH YpOBEHb,
yrayOnE€HHBIA YpOBEHb), OJOOPEHHBIX peHIeHHeM (eAepalbHOr0  y4eOHO-METOJUYECKOTrO
oObeauHeHHss TO 00meMy oOpasoBanuio oT 29.02.2022r.(mpoTokoa 7/22), COCTaBICHHBIX Ha
ocHoBe ®denepanbHoro 3akoHa or 29.12.2012 Ne 273-03 «0O6 oOpazoBanuu B Poccuiickoii
denepanuny;

- TpebGoBanuii K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0OO0pa30BaTEIBHOM MPOTPaMMBl CPEIHETO
obuiero oOpa3oBaHMsl, TNpeAcTaBlIeHHBIX B DenepanibHOM TOCYJIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CpeAaHero oomero oOpa3zoBanus, (yTBEpKIAEH MpUKa3oM MHUHHUCTEpCTBA 00pa30BaHUS U
Hayku Poccuiickoit @enepaunu ot 17 mas 2012 r. Ne 413, ¢ usmenenusimu ot 12 aBrycra 2022 r.),
¢ yuérom «KoHmenuuu mpenojaBaHus y4eOHOro mnpeameTa «XUMHS» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickoit @enepanun, peaan3yrommnx OCHOBHBIE 001e00pa3oBaTeIbHBIC
MPOTrPaAMMBI (yrBepxkaena Pemennem Komnermm Munnpocsemnienuss Poccun (mpoTokoa ot
03.12.2019r. Ne [1K-4BH) 1 enepaibHON paboyeit IporpaMMbl BOCITUTAHHUS.

OcHOBY TTOJXOJ0B K pa3paboTKe MOJETLHON CHHXPOHU3UPOBAHHON pabodeil mporpaMMbl 0a30BOTO
u yrayonéHHoro u3ydeHHs mpeamera «Xumus» B 10-11 kimaccax, K oOmpeneneHuio oOImen
cTpaTeruu oOydeHUs, BOCIIMTAHUS M Pa3BUTUS OOYyYaroOIIMXCS CpPeACTBAaMH ydeOHOTro IpeaMera
«Xumus» Ha 0a30BOM YpPOBHE COCTAaBUJIM KOHIICIITYyaJdbHBIC TOJOXKCHHS droc CooO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIEeH, COJAep)KaHUs, pe3yabTaToB OoOyueHUs W TpeOOBaHUI K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

Nzyuenue npeaMera, peanuzyemoe B YCJIOBUSIX b depeHInPOBaHHOTO,
npoduIbHOTO  OOy4YeHHUs,  IMPU3BAHO o0ecreunThb 0011e00pa3oBaTEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHHUKOB IIKOJbI, HEOOXOAUMYIO Ui aJanTali uX K
OBICTPO MEHSIOIINMCS YCIOBHUSM KHU3HU B COLIMYME, a TAKXKe IS IPOIOJIKEHUS 00yueHus
B CPEIHUX  CIEUUAIbHBIX U BBICIIUX YYEOHBIX OpraHU3alUsiX, B KOTOPBIX XUMHS SBISETCA
OJIHOM U3 MPUOPUTETHBIX AUCHMUILTUH. B COOTBETCTBUU C JaHHBIMH MOJIOKCHUSIMU  MOJENbHas
CUHXpPOHM3UpOBaHHas paboyas mporpamma cpeaHero oodiiero oopazoBanus (6a30BbI YpOBEHB):
yCTaHaBIUBaeT 00s3aTeNibHOE (MHBApUAHTHOE)  MPEIMETHOE coJepiKaHue,  OMpeenseT
KOJIMYECTBEHHBIE M KAaYECTBEHHBIE €r0 XapaKTEPUCTUKH Ha KaXXIOM dTale U3yueHUs IMpeaMeTra,
MpeycMaTpUBaeT MPUHIIMIIBI CTPYKTYPUPOBAHUS COJIEPKAaHUS U paclpefeNieHusl ero mo Kiaccam,
OCHOBHBIM pa3JielaM U TeMaM Kypca; Ja€T NpUMEpHOe paclpeesieHue y4eOHbIX 4YacoB IO
TEMaTUYEeCKUM pa3esiaM, PEeKOMEHIYeT MPUMEPHYIO MOCIEIOBATEIbHOCTh U3YYEHHUS OTIEIBbHBIX
TE€M Kypca C y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, TOTUKU y4eOHOTO Tpoliecca,
BO3pacTHBIX  ocoOeHHocTel ywammxcs 10-11 kmaccoB; nmaér METOIMYECKYIO
UHTEpOpETAlMIO LeNed M3ydeHus mpeaMera Ha yYpOBHE COBPEMEHHBIX
IIPUOPUTETOB B cCHCTEME CPEIHETO oOmiero oOpa3oBaHusi, CoAepKaTeIbHON
XapaKTePUCTUKHU TUTAHUPYEMBIX Pe3yIbTaTOB OCBOEHHS OCHOBHON 00pa30BAaTENbHOW MPOTpPaMMBbl
cpeaHero ooOmiero o60pa3oBaHHsA (JIMUHOCTHBIX, METANpPEIMETHBIX, MPEeIMETHBIX),
OCHOBHBIXBH/JIOB y4eOHO-TT03HABATEIbHON JESATEIbHOCTH YYEHHUKA 10 OCBOCHMIO COJEpIKaHUs
npeaMera.



I[To BceM Ha3BaHHBIM TO3UIMSAM B IMpOrpaMMe COONIOJICHA TPEeEeMCTBEHHOCTh ¢ Paboueit
MPOrpaMMOl OCHOBHOTO 00IIero oOpa3oBaHus 1Mo xumuu (it 8—9 KiIaccoB 00pa3oBaTEIbHBIX
opraHu3aiiuii, 0a30Bblii YpOBEHbD).

MonenbHast CUHXPOHH3UPOBAHHAS pabouas nporpaMma UMeeT 1eJb
CUHXPOHU3UPOBATH COJIEpKAHUE YUEOHOTO MpeaAMeTa I M3y4eHHs npeamera «Xumusi» B 10-11
KJIaccax B paMKax MYJbTUNPO(DUILHOTO yueOHOTO TIJIaHa.

Henn u 3amaun ydyeOHOro npeamera «XUMHUS» B COOTBETCTBYIOIIEM pasJielie MpOorpamMMbl

MIPEJICTaBJICHBI COBMECTHO, KaK JJIsi 0a30BOTO, max u OJist yenyonéHHO20 ypoeneﬁl.

B paznene [lmanupyemblie pe3ysnbTaThl OCBOCHHUSI yYEOHOTO MpeaMeTa « XUMHUsD) CHHXPOHU3AIUS
MIpe/ICTaBJIeHa B BUJAE JOMNOJHEHUS K 0a30BOMY YpOBHIO, a UMEHHO, lIpeamerHble pe3ynbTaTsl,

JOoCTUraeMble 00yUaroIIMMUCS Ha YIIIyOJIEHHOM YPOBHE U3YUE€HUS XUMUH, BbIJEIEHBI Kypcuewwl.

B pazpenax Coxepkanume martepuana ¥ TemaTHUecKoe IIAaHUPOBAHUE WUMEETCS BBIJICIICHHBIN

MaTepual, UMEIOINN MoJUYepKUBaHNEe Kak Ha 0a30BOM, TaKk U Ha yriIyOJEHHOM YpOBHSX, KOTOPBIH
M3y4aeTcss B O3HAKOMUTEIIBHOM IUIaHE W He—BEFOYaeTes B~ COCTaB IMPEIMETHBIX PE3yJIbTaTOB
ocoenus OOIT COO.
B pasnmene Temarnueckoe IUIAaHMPOBAaHWE MPHUHLIMI CUHXPOHU3ALMHM IPOSIBIECH CIEAYIOIINM
0o0pa3oM: 4achkl HEACTHHOW HArpy3Kd I yIYOJIEHHOTO M 0a30BOTO YpOBHEH YKa3aHBI TaKUM
o0pasoM, 4To ojHa Tema (OJWH 4Yac B HENENI0) eIMHA JUIsl IBYX YPOBHEH, a OCTaJbHbIE JIBAa Yaca U
TE€Mbl HENIENbHON Harpy3Ku Jjsl yrilyOJ€HHOTO YPOBHS yKa3aHbl B CTPOKaxX HMKE€ U TOJBKO IS
3TOro ypoBHs. YacTh pe3epBHBIX YacOB MO3BOJIMIIA BCTPOUTH HEOOXOIUMOE KOJIHYECTBO YacOB B
TeMax M3yd4eHHs, a TaKkKe OPraHu30BaTh U TEMATHUYECKOE MOBTOPEHUE KaK Ha 0a30BOM, Tak M Ha
yriyOlIEHHOM YPOBHSX, U HTOTOBOE MOBTOPEHHME; B rpadax «KoJMuecTBO 4acoB yKa3aHbI TaKkKe T
4achl, KOTOPBIE B3STHI U3 pe3epBa (yka3zaH CUMBOJ «Py»).

1Kypcusom B Tekcre mporpaMmel B paszeiax « Llemu u 3amaun», «[IpeaMeTHbie pe3yIbTaThh» BbIIETCHBI
3JIEMEHTHI, KOTOPBIE MPEICTABIECHBI TSI U3YYE€HHUS Ha YTITyOJIEHHOM ypOBHE.

[ToruepKUBAHKE UMEET MAaTEPHAIl, KOTOPBIH U3y4aeTcs B 03HAKOMUTEIBHOM IUIaHE U HE BKIIOYAETCS B
cocCTaB MpeAMETHBIX pe3ynbraToB ocBoeHust OOII COO.




I[Ipu  popmupoBanum Temaruueckoro TUTAHUPOBAHHS peayCMaTpUBAIOCh
pacripesielieHie YacoB BHYTPH T€M U MEXJy TEMaMH C LEJNbI0 00ecreueHus] HeIeIbHOW Harpy3Ku
U1l OOydaroluXxcs, M3y4arolINX XUMHI0 Ha yriiyOnéHHoM ypoBHe. IlepepacmpeneneHue dacos
MEXJly HEKOTOPBIMH TE€MaMH MO3BOJHIJIO COXPAaHUTh TEMATHUECKUI yueOHbI 00BEM Marepuaia,
HCII0JIb30BAHME PE3EPBHBIX YACOB TAKXKE O0ECIeumIo Hauuuve y4eOHbIX 4yacoB Ha o0oOleHue,
WUTOTOBOE IOBTOPEHHWE M KOHTPOJb YYEOHOro Marepuaia. Takum o0pa3oM, CHHXPOHH3AIUs
TEMATHYECKOTO IJIAHUPOBAHUS 0a30BOTO W YIIIYOJEHHOTO YPOBHEW HM3YYEHHS! XMMHHU TIOJHOCTBIO
COXpaHMJIa COAEPKATENbHBIN acleKT mporpaMMel KypcoB 10-11 kmaccoB it MylbTHIPOPHIEHOTO
y4eOHOTO TIIaHa.

JlaHHasi TporpaMMa SIBJISIETCS OPHEHTHPOM JUIS COCTAaBJICHUS pabOYMX IPOTrpamMM, aBTOPHI
KOTOPBIX MOTYT MPEUIOKHUTH CBOW MOJIXO/ K CTPYKTYPHUPOBAHHIO M ITOCIIEIOBATEILHOCTH H3YICHUS
y4eOHOro MaTepHaia, a TakkKe CBOE BHAEHHE OTHOCHUTEIHLHO BO3MOKHOCTH BBIOOpA BapHaTHUBHOM
COCTaBJISIOLIEH COJEP)KAHUS MpPEAMETa JIONOJHUTENIBbHO K 00s3aTeNbHON (MHBApUAHTHOM) YacTH
€ro COJIep’KaHUsl B paMKax pE3ePBHBIX YacoB. PezepB yueOHOTO BpeMEHH PEKOMEHAYeTCs s
peanu3ani  aBTOPCKUX TIOJXOJOB K HCIIOJIB30BAaHUIO Pa3HOOOpa3HBIX (opM OpraHu3aiuu
y4eOHOTo mpoiiecca.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMUS»

XuMmuyeckoe 00pazoBaHue, MOJIy4aeMOe BBITYCKHUKAMH CPEAHEN LIKOJIbI, SBISETCS HEOTHEMIIEMOI
yacTbl0 MX 0OpazoBaHHOCTH. OHO CIYKUT 3aBEpIIAIOIIMM J3TallOM pealu3allud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX LEIOCTHOM cucreme
XMUMHUYECKOTO 00pa30BaHus. DTU IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOIbL, POPMUPOBAHUS
MHPOBO33PEHHUS U O0IIeH KyIbTyphl YEJIOBEKA, & TAKKE IKOJIOTHUECKH 0O0CHOBAHHOTO OTHOILICHUS
K CBOEMY 3JI0pOBBIO M MPHUPOAHON cpene. Peanmusyercs xumuueckoe 0oOpa3oBaHUE Yy4alIMXCs
CpeIHel HIKOJbI CpeICTBaMU Y4eOHOTO MpeaMeTa « XUMUs», coJiep>KaHue U MOCTPOEHUE KOTOPOTro
OTIpe/ieNieHbl B IIpOrpaMMe ¢ Y4E€ToM crienupuKU HayKu XUMHH, €€ 3HaYeHHsI B TO3HAHUU TIPUPOIBI
U B MarepHalibHOM U3HM O0OIlecTBa, a Takke ¢ Yy4éToM OOIUX Lened W MPUHIMIIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTeMbl cpefaHero oOmiero oOpa3oBaHHUs B
Poccuiickoit @enepanuu. Tak, Hanpumep, npu (GOPMHUPOBAHUU COACPKAHUS TPEAMETa «XHUMHUS»
YUTEHBI CIEIYIOIIHNE MOJI0KEHHSI O CTIEIU(pUKE ¥ 3HAUCHUU HAYKU XUMHUH.
XUMHUS KaK 2J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYI0 POJb B COBPEMEHHOMU

MBUIIU3AIMU, B CO3JIaHUM HOBOW 0a3bpl MaTepuanbHOW KynbTypbl. OHa BHOCHUT CBOW BKJIAJ B
(dbopMHUpOBaHKE PALIMOHATILHOTO HAYYHOTO MBIILICHHS, B CO3/IaHUE IIEIOCTHOTO MPE/CTaBiIeHUs 00
OKPY)KaOIleM MHpE KaKk O €IWHCTBE MPUPOJIBI U UYeJIOBEKa, KOTOpoe (GOopMUpPYETCS B XUMHUHU Ha
OCHOBE NTOHMMAHMS BELIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MUPA, 0CO3HAHUS B3aUMOCBSI3U MEXKY
CTPOEHHUEM BEIIECTB, MX CBOMCTBAMH U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

CoBpeMeHHass XMMHSI Kak HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTHI
HaIpaBJieHa Ha PEIIeHHE TII00aTbHBIX MPOOJIEM YCTONUYHMBOTO Pa3BUTHS UETOBEUECTBA —
CBIPBEBOM, SHEPreTUYECKOM, MMUIIIEBOM, 9KOJIOTMYECKOI 0€30I1acHOCTH u
OXpaHbl 310pOBBSL. Tecno B3aNMOJICUCTBYS C JpYruMHu
€CTECTBEHHBIMM HAyKaMM, XHUMHUS CTaja HEOThEMJIEMOW YacTbl0 MHUPOBOM  KYJIBTYpHI,
HEOOXOIUMBIM YCIIOBHEM YCIEIIHOTO TPY/Ia U KU3HU KaKI0TO YjeHa 00IecTRa.



B cootBerctBUM ¢ o6mmMu nensmMu U npuHuunamMu COOQO conepikaHue npeamera «XHUMHUsD»
(10-11knaccel, 6a30BbIii ypOBeHb  W3Y4YeHHS])) OPHUCHTUPOBAHO IIPEUMYIIECTBEHHO Ha
OOIIEKYIBbTYpHYIO  MOJATOTOBKY  OOy4aromuxcs, HEOoOXOAMMYIO WM Uil BBIPAOOTKH
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKJIKOYEHHUS B JKM3Hb COLMYMA, MPOJOJIKEHUS
00pa3oBaHus B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HEMIOCPEJICTBEHHO C XMMHUEH.
CocrapnsiroliuMu npeamera «XUMHUSD» ABJIAIOTCS 0a3oBbIE KYpCBI —
«Oprannueckas XuMush» 1 «O0111asi 1 HEOpraHUYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOM HAyKW: CHUCTEMa 3HAHUM 110 HEOPraHMYECKOW XUMHUU (C BKIIOUYEHUEM
3HaHUH K3 OOIIeH XUMHH) U OPraHU4ecKor XuMuu. GOpMHUPOBAHNE JTAHHON CHCTEMBI 3HAHUH TIPU
M3Y4YEHUHU IpeaMeTa 00ecredrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCEr0 MHOI000pasusl BEUIECTB Ha
OCHOBE OOLIMX MOHATHHA, 3aKOHOB U Teopuil xumuu. CTpyKTypa coOJepKaHUs KypCOB —
«Oprannueckas xuMusi» 1 «OOmasi 1 HeopraHuyeckass XuMus» copMupoBaHa B IporpaMmMme 1o
XMMHHM Ha OCHOBE CHCTEMHOIO MOJAXO0Ja K H3y4eHHI0 ydyeOHOro martepuana M 0O0yciIOBII€Ha
HCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha OINpeAeTEHHBIX TEOPETUYECKUX YPOBHAX. B
Kypce OpraHMYecKOM XHMMHHM BEUIECTBAa pAacCMaTpUBAIOTCS Ha YPOBHE KIIACCUYECKOW TEOPHUH
CTPOEHHUSI OPraHMYECKHX COEAMHEHMH, a TaKkKe Ha YPOBHE CTEPEOXHMUYECKUX U DSJIEKTPOHHBIX
Mpe/ICTaBiIeHU 0 cTpoeHuH BemiecTB. CBeneHHs 00 M3ydaeMbIX B Kypce BeIleCTBax JAar0TCs B
pa3BUTUHU — OT YIJIEBOJAOPOJOB O CJIOXHBIX OMOJIOTMYECKH aKTUBHBIX coenunHeHuil. B kypce
OpraHMYeCKON XUMUU MOJIY4aroT pa3BUTHE C(HOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsl TMEpBOHAYAJIbHbIE MPEJICTABICHUS O XHWMHUYECKOM CBSI3M, KilacCU(PUKAIIMOHHBIX
MIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOKCTB OT UX CTPOEHUS, O XUMHUUYECKON PEaKLUH.

B mpeamere «Xumus» 0a30BOro ypoBHS pacCMaTpUBAETCS M3YYCHHBIM HAa YPOBHE OCHOBHOTO
o0mero 00pa3oBaHUsI TEOPETUUYCCKUU MaTepHan U (aKTOJOTUUYECKHUE CBEIICHUS O BEIIECTBaX M
XUMHUYECKOM peakuuu. Tak, B YacTHOCTH, B Kypce «OOmas u HeopraHuyeckas XUMUS»
oOyyarouuMcsi MpeAoCTaBIseTCsl BO3MOKHOCTh OCO3HATh 3HAUEHHUE IMEPHOJUYECKOro 3aKoHa C
OOLIETEOPETUUECKUX M METOJOJIOTUYECKUX MO3UIHM, IIy0iKe MOHATh HUCTOPUYECKOE M3MEHEHHUE
GyYHKIMHA 3TOrO 3aKoHAa — OT 0oO0OOmarImIeld 10 OOBACHSAIIIECH M NMPOTrHO3MpYRoIIeH. Enunas
CUCTEMa 3HAHMM O Ba)KHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX W NPUMEHEHUH, a
TaKK€ O XMMUYECKUX PEAKIUAX, UX CYLIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKAHUs JOIOJHIETCS B
kypcax 10 m 11 KiaccoB naieMEHTaMHu COJEpKaHUSA, HMMEIOIMMMU KYJbTYPOJOTHYECKUN U
MPUKIAHON XapakTep. JTU 3HAHUS CIMOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3H XUMHH C JPYTUMU
HayKaMH, paCKpbIBaOT €€ pOJib B IO3HABATEIbHOU U MPaKTUYECKOU AEeSITEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHHUIO YBKEHHUS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX
MPWIOKEHUH XHMHH, MMOMOTAIOT BBIMTYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HAYUMBIX MpoOJIeMax, CBSI3aHHBIX C XHUMHEH, KPUTHUECKU OCMBICIMBATH HH(POPMAIHIO u
NPUMEHATh €€ Ui NOIOJIHEHUSI 3HAHUM, penieHus WHTEJUIEKTYaIbHbIX u
SKCIEPUMEHTANbHBIX HccaefoBaTeabckux 3anad. ConepkaHue ydeOHOro mpeaMera «XHUMUS»
JAHHOTO  ypPOBHA  M3y4YEHHs  OPHEHTUPOBAHO Ha  (QOpMHUpOBaHHME y  OOYyYarOUIMXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsI MOHUMaHMUA (PUIOCOPCKUX HIEH, TaKUX Kak: MaTepHajbHOe
€IMHCTBO HEOPraHMYeCKOr0 W OPraHu4ecKoro MHUpa, OOYCIOBIEHHOCTb CBOMCTB BEIIECTB HUX
COCTaBOM U CTPOEHHMEM, MO3HABAEMOCTb NPHUPOAHBIX SBJICHHUN IYTEM DKCIEPUMEHTA U PEIICHUs
MPOTHUBOPEUUIl MEXIy HOBBIMH (aKTaMHU MU TEOPETUUYECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIU
XMMUU B PELICHUM SKOJIOTHYECKUX IMpoOsieM, a Takxke MpolieM cOepekeHHs] dHEepPreTHYecKHX
PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJOTUI U MaTEpPHAJIOB.

B mutane pemieHust 3a7ad BOCHHMTAHUS, PAa3BUTHS M COLMAIM3ALUHN OOYJarOIIUXCS MPUHATHIC
IIPOrpaMMOM 10 XMMHUHU TMOJXOMbI K ONIPEAETICHUIO COJEP/KAaHUSA U MIOCTPOEHUST TMpEeaMETa



npeaycMaTpuBaoT (OPMUPOBAHME Y OOYYAIOMIMXCS YHHBEPCATbHBIX YYEOHBIX JEHCTBUH,
UMEIOIKX 0a30BO€ 3HAYCHUE ISl PA3IMYHBIX BHUJIOB JESTEIBHOCTH, PELICHUS MpoOiieM, MOUCKa,
aHanu3a 1 00paboTku nHPOpMaLKU, HEOOXOAUMBIX ISl IPUOOPETEHUS OIBITa  MPAKTUYECKOH U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XHUMHH.

XuMUs HA YPOBHE YIJIy0JI€HHOr0 M3y4YeHHusl 3aHUMaeT BaXHOE MECTO B CHCTEME €CTECTBEHHO-
HaygyHOro oOpazoBanms yuammxcs 10-11 wmaccoB. M3yduenue mpeamera, peanu3yeMoe B
yCIOBUAX  AUPQPEpPeHIUPOBAHHOTO,  NPOPMILHOTO  OOyYeHHs, TNPU3BAHO  OOECIICYHTH
0011eo0pa3oBaTeNbHyI0 U OOMIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB MIKOJBI, HEOOXOAUMYIO
UL aianTalMd UX K OBICTPO MEHSIOUIMMCS YCIOBHSM KM3HH B COIIMyME, a TaKkkKe s
MPOJIOJDKEHHUST 00ydeHHsI B OpraHU3aIMsIX MPo(ecCHOHATBHOTO 00pa30BaHMs, B KOTOPBIX XHUMHUSI
SIBJIICTCS OJIHOM W3 MPUOPUTETHHIX IUCIMIUIMH. B mporpamMme mo XWMHUHM Ha3HAuCHUE MpEAMETa
«XUMUS» TOJy4aeT TMOAPOOHYI0 HMHTEPIPETANI0 B COOTBETCTBUM C OCHOBOIOJATAIOIINMHU
nojoxenusmu  ®I'OC COO o B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJAEpkKaHUs, PE3yJIbTaTOB
oOy4yeHus u TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTIOTCSI
CJICTYFOIIIHE BBITIONHSAEMBIC TPOTPAMMO¥ 10 XUMUU () YHKITHH:

-uH(QOPMAIIMOHHO-METOMYECKas, ~ peanu3alusi  KOTopod  oOecreynBaeT  TMOJyYeHHE
MPEJCTAaBICHUS O IENSAX, COJACpKaHUH, OOIIei cTpaTrernd OOydYeHHs, BOCIUTAHHUS W Pa3BUTHS
oOydJaromuxcst CpefCTBaMHU MpeaMeTa, H3ydaeMOTro B paMKax KOHKPETHOTO PO WIS,

-OpraHu3aIMOHHO-TUIAHUPYIOIIAs, KOTOpas TpeTyCMaTpUBAET ONPEeNIeHNe MPHUHITUIIOB

CTPYKTYPHUPOBAHUS H MOCIIENOBATEIHLHOCTH N3YUSHHs YIEOHOTO Marepuaia, KOJIMIeCTBEHHBIX U

Ka4eCTBEHHBIX €r0 XapaKTEPHUCTHUK;

-TIOAX0JI0B K (POPMUPOBAHHIO COACPIKATEILHOW OCHOBBI KOHTPOJISI U OLIEHKH 00pa3oBaTeIbHBIX
JTOCTIDKEHUH 00yJarouXcsi B paMKaxX UTOTOBOW aTTeCTallui B (JOpMe €ANHOTO TOCYAapCTBEHHOTO
9K3aMeHa 110 XUMHUH.

[Mporpamma juist yriryOJIIEHHOTO N3YUSHHSI XUMHH:

YCTaHABJIMBAET WHBAPUAHTHOE TPEJAMETHOE COJIEpKaHKe, 0053aTEIIbHOE TSl M3YYEHUS B paMKax
OTIENBHBIX MPOQWICH, MpeIycMaTprBacT paclpe/elieHHe U CTPYKTYPHPOBAHHUE €ro MO Kiaccam,
OCHOBHBIM COJICPKaTeIIbHBIM JIMHUSM/pa3JieliaM Kypca;

IaéT MPUMEPHOE pacIpe/ielieHHe y4eOHOTO BPEMEHH, PEKOMEHTyeMOTO IS U3yYCHHSI
OTJICNIbHBIX TEM;

npejuiaraeT MPUMEPHYIO TIOCIIeIOBATEIbHOCTD U3YUEHHs YUEOHOTO MaTepuaa ¢ y4ToM JIOTUKU

MOCTPOCHHSI KypCa, BHYTPUIIPEAMETHBIX U MEXKITPESIMETHBIX CBSI3CH;

TaéT METOIMYECKYI0 HHTEPIPETALUIO IeJIeH W 3a7ad M3y4YCHHUs IpeIMeTa Ha YriIyOoJIEHHOM
YpOBHE C  y4éTOM  COBPEMCHHBIX  IPHOPUTETOB B  CHUCTEME  CpPEIHEro  OOIIero
00pa30BaHus,COICPIKATSIBHON — XapaKTEPUCTHKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOW TPOTrpaMMbI  CpeJHEro oOmero o0Opa3oBaHusi (JIMYHOCTHBIX,
MeTanpeaIMEeTHBIX, TPEIMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BUJOB y4eOHO-MO3HABATEIbHBIX
JeWCTBUI 00ydaroIIerocs Mo OCBOSHUIO COAEPKaHMsI ITPeIMETa.

[To Bcem mo3uIusiM B MporpamMme MO XHUMHH MPEeTyCMOTPEHA MPEEeMCTBEHHOCTh ¢ OOydeHHEM
XMMHH Ha YPOBHE OCHOBHOTO 00IIero odpazoBanus. [Iporpamma mo XMMUU CIYKUT OPHEHTHUPOM
JUISL COCTaBJICHUSI aBTOPCKUX paboyMX MporpaMm. 3a mpefeliaMu YCTaHOBJICHHON MPOrpaMMoid mo
XUMHH 00s3aTeNbHON (MHBapUAaHTHOW) COCTABIISIONIEH COACpKAHMS yUeOHOTO MpeaMeTa « XUMHUSD)
0CTaéTcsi BO3MOXKHOCTh BBIOOpA €ro BapUaTUBHOM COCTaBISIONICH, KOTOpasl JOHKHA OMPEAeNsaThCS
B COOTBETCTBHHU C HAMpPaBICHHEM KOHKPETHOTO Mpo¢uist o0ydeHus. ABTopaMu pabodmx mporpaMm
MOXeT OBbITh TPEIOKEH WHOW TMOAXOA K CTPYKTYpUPOBAHHMIO Yy4eOHOTO Marepuaia u
MOCIIEIOBATEILHOCTH €r0 U3y4eHUs], CBOE BHJIEHHE MTyTeil U criocoO0B (OPMUPOBAHUS CUCTEMBI



MPEIMETHBIX 3HAHWW, YMEHHHA U BUAOB y4eOHOW NESATEIBHOCTH, a TAK)KE CHCTEMBI CIOCOOOB U
METOIMYECKUX MPUEMOB IO Pa3BUTHIO U BOCIIUTAHUIO 00yUarOIIUXCS.

B cootBerctBum ¢ xonuentyanbHbiMu nosnoxeHusMu GI'OC COO o Ha3HaueHUU NPEIMETOB
6a3oBoro u yriyOnéHHOTO ypoBHEH B cucteme nudQepeHIIMpOBAaHHOTO OOy4YeHHUs Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHMsI XWMHS Ha YpPOBHE YIIyOJIEHHOTO W3YYeHHs HaIlpaBlieH Ha
peayin3anuio NPeeMCTBEHHOCTH C MOCIEYIOIIUM ITaloM MOJyYEHHUs] XMMUYECKOT0 00pa3oBaHus B
pamMKax HM3y4yeHHUsl CIIEUaJIbHBIX €CTECTBEHHO-HAYUHBIX M XUMHUYECKMX IUCHMIUIMH B BYy3aX U
OpraHu3alusaX CpenHero MmpoeccHoHANBFHOTO 00pa3oBaHHA. B 3Toil cBA3M HM3ydyeHHe MpeaMmera
«XHMHUS» OPUEHTHUPOBAHO MIPEUMYILIECTBEHHO Ha PACIIMPEHNE U YIiIyOJIeHnEe TEOPEeTHUECKON u
MIPAKTHUYECKOU MOATOTOBKH  OOy4aromuxcs, BEIOpaBIIMX ONpenenEHHbIN Npoguiib 00ydeHus,
B TOM 4YHCJI€ C MEPCHEKTUBOM TMOCIEAYIOIIETO IOJy4YeHUs  XHMHUYECKOro  00pa3oBaHUS B
opraHusanusax npogeccuonanpsHoro obpaszoBanusa. B ceere Tpebosanuit ®I'OC COO K
IJIAaHUPYEMBIM pe3yJIbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl CPEIHETO OOIIEro
o0pa3oBaHUs U3y4eHHUE NpeaMeTa « XUMHUS» OPUEHTHPOBAHO TAK)KE Ha pPELIEHUE 33a]a4 BOCIIUTaHUS
U COLMAJIBHOTO pa3BUTHUsI OOydaromuxcs, Ha (OpMHUpOBAaHHE Yy HHUX OOIIEHHTEIIEKTYalbHBIX
YMEHHM, YMEHMH palMoHanIu3aluu y4eOHOTO Tpyda H 00001EHHBIX CcrIOcO0OB
NEeSITENbHOCTH,  UMEIONINX MEeXIUCIUIUIMHAPHBIN, HaAIPEIMETHBINA XapaKTep.

XuUMUs Ha YpOBHE YIIyOIEHHOrO M3y4eHMs BKIIIOYAeT yriIyOoné€HHbIe Kypchl — «Opranuueckas
xumusi» u «OOmasi W HeopraHudeckas xumusp». [Ipu ompeneneHuu MoaXoJ0B K OTOOPY U
CTPYKTYpPHOU OpraHu3aluy COAEpKaHUs 3TUX KypCOB B IPOrpaMMe MO XMMHUU 32 OCHOBY MPHUHSTHI
nosoxkenuss PI'OC COO o paznmuuusax 6a30BOTO U YIIIYOJIEHHOTO YPOBHEH U3YUCHHUsI TIPEeIMETA.

OcHoBy coaepKaHus KypCOB «Oprannyeckas XUMHUS» n  «OO6mas u
HEOPraHN4ecKasi XMMHUs» COCTABIIAET COBOKYITHOCTh IPEIMETHBIX 3HAHUM M YMEHUMN, OTHOCSILIUXCS
K 0a30BOMy YpOBHIO H3y4deHHs IpeaMeTa. OTa CHUCTEeMa 3HAHWM MOJIydaeT OIpeaesiEéHHOe
TEOPETUUYECKOE JIOTOJIHEHHUE, MO3BOJIAIOLIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIINI 00BEM
¢baxTonoruueckoro Matepuana. Ha yrinyOGnéHHOM ypoBHE M3ydeHUs — mpeaMera  oOecriedyeHa
BO3MO’KHOCTh 3HAYMTEIBHOTO yBEIHMUEHHUS 00BbEMA 3HAHUM O XUMHUYECKUX JIEMEHTaX U CBOMCTBAaX
UX COEJMHEHWH Ha OCHOBE pacIUUpEHHs U YriyOJeHus IMpeICTaBIEHUH O CTPOEHHM BELECTBa,
XMUMUYECKOM CBSI3M U 3aKOHOMEPHOCTAX NPOTEKAHUs peakuuid, paccMaTpUBAEMBIX C
TOYKH 3pEHMs] XMMHYECKOW KMHETHKM U TEepMOJAMHAMMKH. V3yueHue NnepuoandYecKoro 3akoHa U
Ilepuonnyeckoit  cuCTEeMbl  XMMMUYECKHMX  JJEMEHTOB  Oa3upyercss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MNPEICTABICHUAX O CTPOCHHM aToMa. XHMHUUYECKas CBsSI3b OOBACHSETCA C
TOYKH 3PEHUS SHEPreTUYECKUX HM3MEHEHUH Mpu e€ 00pa30BaHUM U PA3pPYyLIEHUH, a TAKKE C TOUKH
3peHHs] MeXaHU3MOB €& oOpa3oBaHus. M3ydyeHue TMUIIOB peakuuil J0onojHseTcs (OopMHUPOBAaHUEM
IPEJCTaBICHUNA 00 HICKTPOXUMHUYECKUX IPOLECCaX U 3JIEKTPOJU3€ pPACIUIABOB U PacTBOPOB
BellecTB. B Kypce opraHuyeckod XHMHUM IPH PAaCCMOTPEHHM PEAKIMOHHOM CIOCOOHOCTH
COEJIMHEHUH yJenseTcss ocoboe BHMMaHHE BONpocaM 00 3IEKTPOHHBIX 3(p(eKTax, O B3aUMHOM
BIMSHUM aTOMOB B MOJIEKyJaX M MeXaHM3Max peakiuil. Ocoboe 3HaueHue MMeeT TO, 4YTO Ha
coJiepKaHWe KypCOB XHMMHHU YrIyONEHHOTO YpPOBHS M3Y4EHHUS s KJIACCOB OMNPEIEIEHHOTO
npopuns (raaBHBIM 00pa3soM Ha UX CTPYKTYpY M XapakTep JOMNOJHEHUH K oOmieil cucreme
MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHblE MpeaMeThl. Tak, HarmpuMep, B COJEpKaHUU
npeaMeTa i KJIacCoB XUMUKO-(pU3HUECKOro mpoduiis 60Jb110€ 3HaYeHNnEe OyIyT UMETh 3JI€MEHTHI
yueOHOTo MaTepuaia rno obmiei xumuu. [Ipy n3yueHun npeamera B JaHHOM Cllydae akIeHT OyaeT
clenaH Ha OOIIHOCTh METOJIOB TMO3HAHMs, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (U3UKE:
aTOMHO-MOJIEKYJIIpHast TeopHus (MOJEKYJIsIpHas TeOpHs B (PU3MKE), 3aKOHbI COXpAaHEHHUS MacChl U
SHEPIrUH, 3aKOHBI TEPMOJANHAMUKH, NIEKTPOJIN3A, IPEICTABIECHUS O CTPOCHUH BEIIECTB U JPYTrOE.



B conepxanuu npeaMera Ui KJIacCOB XUMHUKO-OMOJIOTHYECKOTO MPO(uist OONbIINI yaeTbHbIN
Bec OyJeT MMeTh OpraHuyecKas XuMus. B 3Tom citydae mpeocTaBiseTcsi BO3MOKHOCTB Ui OoJiee
00CTOSATENILHOTO PACCMOTPEHHSI XUMHUYECKOW OPraHU3alnU KIETKH KaK OMOJIOTHYEeCKON CHCTEMBI, B
COCTaB KOTOPOH BXOJAT, K MPHUMEPY, TaKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIHUIbI, OCNKH,
YIJI€BOJAbI, HYKJIEHMHOBBIE KHCIOTHI U JApyrue. Ilpu 3TomM 3HaHUS O cocTaBe U CBOICTBax
[IPE/ICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYXKaT OCHOBOM MJsi M3y4EHUS
CYLIHOCTH IIPOLIECCOB (POTOCUHTE3A, AbIXaHUS, TUILIEBAPEHUS.

B mmane  ¢dopmupoBaHus OCHOB  HAy4yHOIO MHUPOBO33pPEHUS, OCBOCHUS
OOIICHAyYHBIX METOJOB IIO3HAHWS M ONBITA TMPAKTHYECKOTO IPUMEHEHHs] HAy4YHBIX 3HAHUM
U3y4eHUE MpeaMeTa «XHUMHUsD Ha YriyOJ€HHOM ypOBHE OCHOBAHO Ha MEKIIPEIMETHBIX CBS3SIX C
y4eOHBIMM TNIpEAMETaMH, BXOJSAIIMMHU B COCTaB  HIpeaMEeTHbIX oOnactedl «EcTecTBeHHOHay4yHbIE
npeaMeTsh», «MaTtematuka u uHpopmaTtuka» U «PyccKuil A3bIK U TUTEpATypay.

[Ipu u3yuenun yuebHoro npeamera «XUMHs» Ha yriIyOJIEHHOM ypOBHE TakXkKe, KaKk Ha ypOBHE
OCHOBHOTO M CpeaHero oomiero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3aJadyeil MEpBOCTEIICHHON
3HAYUMOCTH SBJISIETCS (OPMUPOBAHME OCHOB HAyKM XUMHUU Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, NMPAKTUYECKOW NEATEIbHOCTH 4YeJOBEKa U OJHOr0 M3 KOMIIOHEHTOB MHUPOBOI
KynbTypbl. Pemienue 3Toil 3amaun Ha yriiyON€HHOM YpOBHE HM3YUEHHUs MpeaMeTa MpelnoJiaraeTt
peanu3annio TaKux Leneu, KaK

- (opMupoBaHHME MpEACTABIEHUNH O MaTepHaIbHOM EIWHCTBE MHpa, 3aKOHOMEPHOCTAX U
MM03HABAEMOCTH SABJIEHUH MPUPOIbI, O MECTE XUMHUH B CHCTEME €CTECTBEHHBIX HayK M €€ Bedylleu
poJin B 00ECTIeUeHUN YCTOWYMBOTO Pa3BUTHUS YyelloBeYecTBa B pelieHnn npobsieM
9KOJIOTMYECKOM, PHEPreTHUeCKOd M MHIEBON 0e30MacHOCTH, B Pa3BUTHUM MEAUILIMHBI, CO3/JaHUU
HOBBIX MaTEpHUaJOB, HOBBIX HCTOYHUKOB JHEPruu, B OOECHEYEHHWU  palMOHAIBHOIO
MIPUPO/IOIOIIBL30BaHuUs, B (DOPMUPOBAHUM MHPOBO33PEHUSI U OOLIEH KyIbTYphl YeJIOBEKa, a TaKkKe
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie;

- OCBOGHHME CHCTEMbI 3HAHHM, JIe)KAIIUX B OCHOBE XMMHUYECKOW COCTABIIAIOIIECH €CTECTBEHHO-
HAay4yHOUM KapTUHBI MHUpa: GyHIAMEHTAJIbHBIX MOHSATUHN, 3aKOHOB M TEOPUN XUMHH, COBPEMEHHBIX
MIPEJICTaBJICHHUI O CTPOCHUU BEUIECTBA HAa Pa3HbIX YPOBHSIX aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs
XMUMHUYECKUX PEAKIHii, 0 XMMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CHCTEMax, 00 00mux
Hay4YHBIX MPUHLHUIAX XUMHUYECKOT'0 MPOU3BOJICTBA;

- ¢dopmupoBaHue y 0OYdYaIOLIUXCSI OCO3HAHHOTO TMOHUMAaHHUS BOCTPEOOBAHHOCTU CHUCTEMHBIX
XMUMHYECKUX 3HAHUN A OOBSICHEHMs KIIOUEBBIX WIEH M MpoOieM COBPEMEHHON XWUMUU, s
OOBSICHEHUS ¥ TPOTHO3UPOBAHUS SBIICHUH, HMEIOIIUX ECTECTBEHHO-HAYYHYIO MPHUPOY;
IPaMOTHOTO pEIIeHUs MPOOJIEeM, CBSI3aHHBIX C XMMHUEH, MPOTHO3UPOBAHMSI, aHAIM3a U OLIEHKH C
MO3UIMKA  9KOJOTMYEeCKOW  Oe30MacHOCTH  TOCHEICTBUHA  OBITOBOM M IPOU3BOICTBEHHOMN
NESTEIBHOCTH YEJIOBEKAa, CBS3aHHOM C XUMHUYECKMM IPOM3BOJACTBOM, HCIOJIB30BAHUEM U
nepepaboTKOM BEIIeCTB;

- yriayOsieHue MpeCcTaBIeH! 0 HaydHbIX METOJaX MO3HAHUS, HEOOXOJUMBIX Il TPUOOPETEHUS
YMEHUI OpUEHTHPOBATHCSI B MUPE BEIIECTB U OOBSICHEHUS] XUMUYECKUX SIBIEHUH, UMEIOIINX MECTO
B IIPUPOJE, B IPAKTUUECKOM IEATEIBHOCTH U IOBCEIHEBHOM JKU3HM.



HEJIN U 3AJAYU YYEBHOI'O TIPEIMETA «XUMMUS»

B nmpakTtuke mpemnojaBaHus XdkMUW KaK Ha yPOBHE OCHOBHOTO 00IIero 0Opa3oBaHus Tak U Ha
ypOBHE cpeaHero oOmiero o0pa3oBaHUs, MPH OMPEICICHUU COICPKATCILHON XapaKTEPHUCTUKH
LeJIel U3Y4eHHs IPeIMETa HaNpaBJICHUEM IMEPBOCTEIIEHHO M 3HAYMMOCTH TPATUIIMOHHO MPU3HAETCS
(dbopMHpOBaHHE OCHOB XHMHYECKOH HAyKHm Kak oO0JacTH COBPEMEHHOTO €CTEeCTBO3HAHMUS,
MPAKTUYECKOU JESATEIHPHOCTH YEJIOBEKAa U KaK OJHOTO0 W3 KOMIIOHEHTOB MHUPOBOM KyJabTypbl. C
METOUYECKON TOYKH 3PEHUsSI TAKOW MOJXOJ K OMPEACIICHUIO 1IeJIe U3YUYCHHS TPEIMETa SBIISICTCS
BIIOJIHE OTPAB/IaHHBIM.

['maBHBIME 1IENISIMH U3y4YEHUS TIPEAMETa «XUMUS» Ha YPOBHE CPEIHEr0 OOIIETro
oOpa3oBaHus Ha 0A30BOM YPOBHE SIBJISIOTCS:

(dbopMUpOBaHUE CHCTEMBbl XMMHYECKUX 3HAHUU Kak BaOKHEHIIEH COCTaBIISIIOLIEH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JiekKaT KIIOYEBBIC TOHSTHS,
dbyHIaMEHTaNbHBIC 3aKOHBI U TEOPUU XUMHH, OCBOCHUE S3bIKa HAYKW,yCBOCHUE W TOHUMAaHHE
CYIIHOCTH  JOCTYINHBIX  OOOOIICHUI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIEHHE C
HMCTOPHUEN MX Pa3BUTHS M CTAHOBJICHNS,

(hopMHUpOBaHHE U PA3BUTHE TIPEICTABICHUN O HAYIHBIX METOIaX MTO3HAHUS BEIIECTB U XUMUYECKUX
peaknuii, HEOOXONUMBIX JUISI TPHOOPETCHHS yMEHUN OPUEHTHUPOBATHCS B MHUpPE BEIIECTB U
XHUMHYCECKUX SIBJICHHI, UMEIONIX MECTO B TIPUPOJIC, B TTPAKTHUECKOHN M IMMOBCETHEBHOMN KH3HH;

pa3BUTHE YMEHHU M CIOCOOOB JESATEIHHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U OOBSICHEHUEM

XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0IEHUEM MPaBUII 0€301acHOTO OOpaIIeHHs C BEIIECTBAMMU.

Copep:xarenpHasi XapaKTepUCTHKA LIeJeH M 3a7ad M3y4YeHHs IpeaMeTa B MpOorpaMMe 1o
XUMHHM YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBHMM C HOBBIMU HIPHOPUTETAMU B CHCTEME
cpenHero oo6uero obpazoBanus. CeroiHs B IPENoJaBaHUM XUMUU B OOJbILIEH CTENEHH OTHAETCS
MPENNOYTeHNE TMPAKTUYECKON KOMIIOHEHTE COJIEp>KaHusi O0OydeHUs, OpUEHTUPOBAHHOM Ha
MOATOTOBKY BBIMYCKHUKA 00111€00pa30BaTebHON OpraHnu3alny, BiIaIeioero He HabopoM 3HaAHUIH,
a (QYHKUMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMU aKTUBHOTO IOJTY4EHHUS
3HAHUNM ¥ NPUMEHEHHUS UX B PeajbHOW >KU3HU /IS PEIIeHUs MPAKTUYECKUX 3aaad. B aToit cBs3u
IIPU U3YYEHHUH IpeaMeTa «XUMHsD TOMUHHUPYIOIee 3HaUeHUe MPUOOPETAI0T TaKKue 1eJId U 3aJlauH,
KaK:

- ajganTanus oOydarolmuxcs K YCIOBUSAM JIMHAMHUYHO pPa3BHUBAIOIIETOCS MuUpa, (HOpMUPOBAHHE

WHTEJJICKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM  €aMOOOpPa30BaHMIO, COTPYAHUYECTBY,

CaMOCTOSITEIBHOMY MPHUHSATUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUSX,

CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

- dopMupoBaHue y OOYyYalOMIMXCS KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIHI ), HUMEIOIINX

YHHUBEpPCAIbHOE 3HAYCHHE JUIsl Pa3jMYHBIX BUIOB JESATENBHOCTHU: PEIICHUs MHpoOieM, IMOUCKa,

aHanm3a ¥ 00paboTku MHGPOpPMAIMK, HEOOXOAMMBIX s MPUOOPETeHUs OIbITa AEATEeIbHOCTH,

KOTOpasi 3aHMMaeT BaXHOE€ MECTO B TO3HAHUM XHMHH, a TaKXe s OIEHKH C TMO3UIUN

JKOJIOTHYECKON Oe30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHUYECKHUX IMPOIIECCOB Ha

OpraHU3M Y€JIOBEKA U MPUPOJIHYIO CPEdY;

- Ppa3BUTHE T[IO3HABATEIbHBIX MHTEPECOB, WHTEIUIEKTYaJlbHBIX M TBOPYECKHX CHOCOOHOCTEH

oOydaronuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO TPUOOpETaTh HOBBIE 3HAHUS 1O XUMUU B

COOTBETCTBUU C XU3HEHHBIMH TMOTPEOHOCTSIMU, HCIOJIb30BaTh COBPEMEHHBbIE WH(MOPMAIMOHHBIE

TEXHOJIOTUH JUIS TIOWCKA U aHAIM3a y4eOHOW M HAyYHO-TIONMYISPHONW WHGOPMAIUU XUMUYECKOTO

COJICpXKaHUS;



- (QopMmupoBaHHE M pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATHBHOTO M JIOTHUECKOTO MBIIUICHUS,
HaOJII01aTeNIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAUMBI, B YaCTHOCTH,
MIPY UIAHUPOBAHUH U MIPOBEICHUU XUMUYIECKOTO IKCIIEPHUMEHTA;

- BOCIIUTaHUe y oOydaromuxcs yOeKAEHHOCTH B TYMAHHCTHUYECKOW HANpPaBICHHOCTH XUMHUH, €&
BOXHOH pOJM B pEHICHHH TJIOOANBHBIX MPOOJeM palHMOHAIBHOTO MPUPOIOTIOIb30BAHUS,
TIOTIOJTHEHUSI HHEPTeTUYECKUX PECypCOB W COXPAHEHUS TPHUPOJHOTO pPaBHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEeKHOTO OTHOIICHHUS K MPUPOJE U CBOEMY 3I0POBBIO, a TaKKe MPUOOPETEHUS
OTIBITa WCIOJB30BAHUS TOJYYCHHBIX 3HAHWUW JUISI TPHUHSATHS TPAMOTHBIX PEHICHUH B CUTYaIHSX,
CBSI3AHHBIX C XUMHUYCCKUMU SBIICHHUSIMH.

Ilpu usyuenuu yuebnoco npeomema «Xumusy Ha YenyOaéHHOM YpoGHe MaKdice, KAK Ha
VpPOBHEe OCHOBHO20 U CpedHe2o o0bwe2o o0bpazosanus (Ha 6azoeom YpogHe), 3aodauell
NepeoCMeneH ol 3HAYUMOCIU AGNAEmMCcs (QopMUposanHue OCHO8 HAYKU XUuMUU Kak odracmu
COBPEMEHHO20  eCMeCmEO3HAHUS, NPAKMUYECKOU O0eamelbHOCmU  4elogeka U O00HO20 U3
KOMHNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue omoti 3a0auu na y2nyonénHom yposHe u3yueHus npeomema npeonosazaem
peanuzayuro maxkux yeneu, Kak popmuposarue npeocmasieHuil. 0 MamepualbHoM eOuHcmsee mMupda,
3AKOHOMEPHOCMAX U NO3HABAEMOCMU S8NEHULL NPUPOObL, O MeCme XUMUU 8 CUCeMe eCMeCm8eHHbIX
HayK u eé eedywjell poau 8 oDecneyeHuu YCmoudugo2o pa3eUmMusi 4elosedyecmed: 6 peuleHuu
npoodem 3KOJI02UHeCKOU, IHep2emuyecKoll U nuuesou 6e30nacHoCmu, 8 pa3eumuu MeouyuHsl,
CO30aHUU HOBLIX MAMEPUAN08, HOBbIX UCMOYHUKO8 IHepauu, 6 obecnedenuu payuoHaIbHO20
NpUPOOONONL308AHUS, 8 POPMUPOBAHUU MUPOBO33PEHUS U 00Well KYIbmypbl 4en08eKa, a maxice
9KONI02UYeCKU 000CHOBAHHO20 OMHOULEHUS K CB0eMY 300P08bI0 U NPUPOOHOLL Cpeoe;

0ceoeHue cucmembl 3HAHULL, 1eHCAUUX 8 OCHOBE XUMUYECKOU COCMABIAIOu el eCmecm8eHHO-
HAY4YHOU KapmuHbl MUpa.: QyHOAMenmanbHblX NOHAMUL, 3aKOHO8 U Meopull XUMUU, CO8PEMEHHbIX
npeocmasieHull 0 CMpoeHUU 8ewecmea HA pPA3HbIX YPOGHAX. AMOMHOM, UOHHO-MOJEK)ISAPHOM,
HAOMONEKYIAPHOM, O MEPMOOUHAMUYECKUX U KUHeMUYecKUX 3aKOHOMEPHOCMAX NpOmMeKaHus
XUMUYECKUX peakyuti, 0 XUMUYECKOM PABHOBEeCUl, PACMBOPAX U OUCNEPCHbIX CUCmeMax, 00 oouux
HAYYHbIX NPUHYUNAX XUMUYECKO20 NPOU3800CmEa,

Gopmuposanue y 00y4arOWuxcs 0COSHAHHO20 NOHUMAHUSL 80CMPEOOBAHHOCNU CUCTEMHBIX
XUMUYECKUX 3HAHUL Ol OOBSACHEHUs KIHYesblXx uoei U npoodiem COBPeMEeHHOU XUMuu, Os
00bACHEHUs U NPOCHO3UPOBAHUS AGTIEHUL, UMEIOUWUX eCTNeCmBeHHO-HAYYHYI0 NPUPOOY; 2PAMOMHO20
peutenus npobiem, C8A3aHHbIX ¢ Xumuetl, NPOCHO3UPOBAHUS, AHANU3A U oyeHKu c
no3uyull  IKOJNOSUYECKOU  Oe30nacHoCmu  nocieocmeuilt.  0blmo6ol U NPOU3800CMEEHHOU
0esAmeNbHOCU Yel08eKd,  CEA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONIb308AHUEM U
nepepabomkoll eeujecmas;

yenybnenue npeocmasieHuti 0 HAYYHbIX Memooax HNO3HAHUs, HeoOXo0uMbvlx 0/
npuobpemenus yMeHUll OPpUEHMUPOBAMbCS 8 MUpe 8eulecms U 0ObACHEeHUS XUMUYECKUX A8IeHUl,
UMenwux Mecmo 8 npupooe, 8 NPaKmu4eckol 0essmelbHOCMU U NOBCEOHEeBHOU HCUZHUL.

B nnanme peanuzayuu nepgoouepeOHvlx B0CNUMAMENbHBIX U PA3GUBAIOWUX  (DYHKYUL
YenocmHoU cucmemvl cpedHe2o 0Owe20 00paA308aHUs Npu U3yYeHuu npeomema «Xumusy Ha
VenyonéHHoM YposHe 0coby0 aKmyalbHOCMb Npuobpemarom maxkue yeiu U 3a0a4u, Kax:

gocnumanue y6excOEHHOCMU 8 NO3HABAEMOCTU ABIIEHULI NPUPOObL, YEANCEHUS K NPOYeccy
meopyecmea  oonacmu meopemuyeckux U NPUKIAOHbIX UCCIE008AHULL 8 XUMUY, opmuposanue
MUPOBO33PEHUS, COOMBEMCMEBYIOWE20 COBPEMEHHOMY YPOBHIO PA3GUMUS HAVKU,

passumue  Momusayuu K  00OyueHuro U no3Hauuio, cnocobnocmet K
CAMOKOHMPOTIO U CAMOBOCHUMAHUIO HA OCHOBE YCBOEHUS 00U eyes08eecKUx YeHHOCmel,



paszsumue nO3HABAMENbHbIX UHMEPeCcOos8, UHMEIeKMYANbHbIX U MEOPYECKUX CHOCOOHOCm el
obyuarowuxcs, Gopmuposanue y HUX COZHAMEIbHO20 OMHOWEHUS K CAMOOOPA308AHUI0 U
HenpepbvleHOMY 00PA308AHUI0 KAK YCA0BUI) YCNEUHOU NPODHeCcCUOHANbHOU u 00wWecmeenHoll
oesimeibHoCmi, 0MBEeMCMBEHHO20 OMHOUIEHUSL K C80eMY 300pP08bI0 U NOMPEOHOCMU 8
300p0BOM 00Opa3e HCU3HU,

Qopmuposanue  ymeHull U  HABLIKO8  PAYMHO20  NPUPOOONONL308AHUSL, — PA3GUMUE
OKOJI02UYECKOU KVAbMypbl, npuobpemenue onvima 0OUWecmeeHHO-NOoNe3HOU
IKOJIO2UYECKOU 0esIMeIbHOCU.

e w 3amaum W3ydeHHS TMpeaMera «XHUMHS» TOTYYHIId TOJAPOOHYI0 METOIHYECKYIO
WHTEPIIPETAINI0 B pazjeie mnporpaMmbl «llmaHupyembie pe3yinbTaThl OCBOCHHS TIPEIMETAy,
Onmarojapss 4yemMy oOecredeHO YE€TKOE MPEJCTABIICHUE O TOM, KaKWe 3HAHUS W YMCHHS HMECIOT
MPSIMOE OTHOIICHHE K PealTi3allii KOHKPETHOM TIeITH.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUs1» B YYEBHOM IIVIAHE

B cucreme cpennero obmiero oopazoBanusi «XuMHs», H3ydaeMas Ha 0a30BOM ypOBHE, MpHU3HAHA
00s3aTeNbHBIM y4eOHBIM MPEAMETOM, BXOJSIIMM B COCTaB IMpeaMeTHOM obnactu «EcrecTBeHHBIE
Haykn». OOmee ducio 4acoB, PEKOMEHIOBAHHBIX ISl U3ydeHus: XxumMuu — 70 yacoB: B 10
kiacce — 35 gyacoB (1 wac B Heneno), B 11 kimacce — 35 gacos (1 9ac B Hezenio).

VYueOHblil mpenMer «XuMHUA» YTIyOlIEHHOTO YpOBHS M3Yy4EHHUS BXOJHUT B COCTaB IpPEIMETHOU
obnactu «EctectBeHHble Hayku». Ero msydeHue mnpeaycMOTpPEHO B KJIaccax €CTECTBEHHOHAayYHOTO
npoduiis, HampuMep XHUMHUYECKUX, XUMHKO-OMOJIOTMYECKMX M MEIUWLMHCKUX. B 3THX Kiaccax
M3y4YeHHE JaHHOTO IMpeaMeTa IPeayCMOTPEHO B 00bEMe yueOHOW Harpy3Ku He MeHee 3 4 B HeZellro.
OO6mree 9nciio YacoB, peKOMEHI0BAHHBIX /IS M3yYEHUS XMMHH Ha yrITyOJI€HHOM ypoBHE, — 210 yacos:
B 10 xmacce — 105 gaca (3 waca B Henenio), B 11 kmacce — 105 vaca (3 yaca B Hezeo).

IIpu dopmupoBanuu o00pa30BaTENbHON OpraHu3alueldl MYJIbTUIPOQPHIBHOTO y4eOHOTO
miaHa g 10 u 11 kiaccoB ycraHaBimBaeTcss ydyeOHas Harpyska IO MPEAMETy «XHUMHsD IS
0a30Boro ypoBHs B o0beMe 1 yac B Heaemto (35 4 B rox), a st yriayOoaéHHOTO YPOBHS CIEAYIOIIUM
ob6paszom: 1 wac B Hemenro 3a cuer ooOs3arensHoi yactu OOIT COO u 2 yaca 3a cuer yactu OOII
COO Ha gononHUTENBHBIE yyeOHbIE TIpeaMeThl. Takum oOpa3om, st 00yJaromuxcs, BEIOpaBIIMX
yrayOn€HHOE n3ydeHrne XUMHH, yueOHas Harpys3Kka ycTaHaBiIuBaeTcs Takxke 3 yaca B Henento (105
B r0Jl), 5TO TPaBOMEPHO, €CIM MaKCUMalbHas yueOHasi ~ Harpyska HE  MPEBBILIACT
MaKCHUMAJIbHO JIOMYCTUMYIO Y4eOHYIO0 Harpy3Ky B HEZIEIIIO.

B TemarmuyeckoM IJIaHMpPOBAaHMM yKa3aH pe3epB Y4eOHOTO BpPEMEHH, KOTOPOe
pEKOMEHAyeTC s sl peau3aliid aBTOPCKUX MOAXO0JI0B MO HCIOIb30BAHUIO Pa3HOOOpa3HbIX (Gopm
OpraHu3aiuy yueOHoro mnpoiecca.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA «XUMMUSD»

@®I'OC ycraHaBiuBaeT TpeOOBAHUS K pe3yiabTaTaM OCBOEHHUS OOyJaroIIMMUCS HporpaMMm
cpeaHero oOmiero oOpa3oBaHus (JIMUYHOCTHBIM, METAlPEIMETHBIM M IpeaMeTHeIM). [lomyuenue
XHUMUYECKOro o00pa3oBaHus Oa3upyeTcss Ha OCHOBHBIX JUJIAKTHYECKUX MPUHIUMNAX OOydeHMs
(HAy4HOCTH, CHUCTEMHOCTH, CHCTEMaTHYHOCTH, JOCTYIIHOCTH, CBA3M TEOPUU C IPAKTUKOMH,
HarJsiIHOCTH W JIp.), Ha NPUMEHEHUH COBPEMEHHBIX 00pa3oBaTEIbHBIX TEXHOJIOTUH C y4eTOM
MEXaHHU3MOB JIOCTHKEHHUST BCEX IUTAHUPYEMBIX PE3YJIbTaTOB  OCBOECHMUS OCHOBHOM
oOpa3oBatenbHON TporpaMMmbl. HaydHo-MeToauueckoi OCHOBOHM Ul pa3pabOTKH IJIaHUPYEMbBIX
pe3yiabTaTOB OCBOGHHUS IPOTpaMM CpeIHEero oO0mero oOpa3oBaHHs —SIBJISETCS CHUCTEMHO-
JESITEIbHOCTHBIN TIOXO/.



JIMYHOCTHBIE PE3YJIBTATbBI

B cooTtBercTBUM C  CHUCTEMHO-JEATEIbHOCTHBIM M0/IX0JI0OM B  CTPYKType
JUYHOCTHBIX PE3YyIbTATOB OCBOEHHUS MpeaMeTa «XUMHUS» Ha YpPOBHE CPEIHEro O00IIero
00pa3oBaHus BBLICICHBI CICIYIONINE COCTABIISIONINE:

-0CO3HAaHUE  OOYYAIOIIMMHCS  POCCHUCKOU rpaXJAaHCKOW HJICHTUYHOCTH, TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIFHOCTH U CAMOOIIPEICIICHUIO; HaJIMYhe MOTUBALUH K 00YUEHHIO;
-1IeJIEHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YO€XKIEHUH JTUYHOCTU HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPAAUINI 0a30BOI HAYKU XUMUH;

-TOTOBHOCTb U CIIOCOOHOCTH oOyuaronmxcs PYKOBOJICTBOBAThCS B  CBOeH
NESITeIbHOCTH ~ 1IEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAaMH, IPUCYIIMMHU  IIEJIOCTHOM  CHCTEME
XMUMHUYECKOTO 00pa3oBaHus;

-HaJIMYMe TPAaBOCO3HAHMS HKOJIOTMUYECKOM KyJIbTYphl M CHOCOOHOCTH CTaBUTh II€JIM U CTPOUTH
YKU3HEHHBIE IIaHBbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOEHUS INpeaAMeTa «XUMUS» JOCTUTAIOTCS B €IMHCTBE y4eOHOW U
BOCIIUTATENbHON  JestenbHOocTH  OpraHu3alui B COOTBETCTBUM C  T'YMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH,  JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMHM M  HJeallaMd  POCCHUHCKOTO
IPaXKIaHCKOTO OOIIECTBA, MPUHATHIMU B O0IIIECTBE HOPMAMH U TpaBUIIAMU MOBE/ICHUS,
CIOCOOCTBYIOUIMMH  ITpoLieccam CaMOTIO3HaHuH, camMOpa3BUTHUSA u HPAaBCTBEHHOI'O
CTaHOBJIEHUS JINYHOCTU O0yJarOIINXCS.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS npeaMeTa «Xumus» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEILHOW U MPAKTHYECKOM AEATEeIbHOCTH OOy4aroUIuxcs I0
peain3alnuy NPUHATHIX B 001IECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTH:

1. 'paxxmaHCcKoOro BOCIMTAHUSA:
-0CO3HaHUs 00YYAIONIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00I3aHHOCTEH, YBaXKEHHUSI K 3aKOHY
U TIPABOIIOPSIIIKY;
-MIpEeACTaBIEHUS O COLIMATBLHBIX HOPMaX U MPaBUIaX MEXJINYHOCTHBIX OTHOIIEHUN B KOJJICKTUBE;
-TOTOBHOCTH K COBMECTHOIH TBOPYECKOHN JIESITEIbHOCTH MpPHU CO3JAaHUU Y4E€OHBIX IPOEKTOB,
pelieHnd Y4eOHBIX M TO3HABATENbHBIX 3a]a4, BHIMOJIHEHUH XUMHUYECKUX SKCIIEPUMEHTOB;
-CocOOHOCTH TIOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHTBI IPYIHX MpU
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU IS TEIbHOCTH;

2. IIaTpHOTHYECKOr0 BOCTIMTAHUS:

-IIEHHOCTHOT'O OTHOIICHHSI K HCTOPUYECKOMY M HAYYHOMY HACJIEINI0 OTEYECTBEHHON XUMUM;
-yBaXEHUSI K TPOIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHHS] XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHIKEHUS HAYKH €CTh Pe3yJbTaT JATUTEIbHBIX HAOMIOAEHUH, KPOMOTINBBIX
AKCIIEPUMEHTAIIbHBIX MIOUCKOB, IOCTOSTHHOTO TPpyAa YYEHBIX U TPAKTUKOB;

-MHTEpeca U MOo3HABATEIbHBIX MOTHBOB B MOJIYYEHUU U TIOCTEAYIOIIEM aHann3e HHPOpMAIUN O
MepPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3. lyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

-HPABCTBEHHOI'O CO3HAHMsI, DTUYECKOIO ITIOBEICHUS;

-CIIOCOOHOCTH OLIEHMBATh CUTYallMH, CBSI3aHHbIE C XHMHMUYECKHUMH SIBJICHUSIMH, ¥ TPUHUMATbH
OCO3HAHHBIC PELICHUS, OPUECHTUPYACHh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

-TOTOBHOCTH OLIEHUBATb CBOE IMOBEACHUE U ITOCTYIKU CBOUX TOBAPHUIIEH C TIO3ULUNA HPABCTBEHHBIX U
IIPAaBOBBIX HOPM U 0CO-3HAHHUE MOCJIEACTBUM 3TUX IIOCTYIIKOB;



4. ®opMHUpPOBAHNSA KYJIbTYPHI 310POBbS:

-IIOHUMAaHUsl [EHHOCTeW 3/J0poBOro W Oe3omacHoro o6pasa JKM3HH; HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PH3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;
-cOOII0IeHUS TIPaBUII O€30IIACHOTO OOpAaIleHHs C BEIIECTBAMH B OBITY, ITOBCEAHEBHOM KHU3HH U B
TPYAOBOM JNEATEIBHOCTH;

-IIOHMMaHUsl LIEHHOCTHU MPaBWI HMHAMBHAYAJBHOTO U KOJUIEKTUBHOTO O€3011aCHOrO MOBEIEHUS B
CUTYalUsiX, YIPOKAIOIIKUX 3J0POBBIO M >KU3HM JIIOJIEH; OCO3HAHUS MOCIEACTBUA M HENPUATHUS
BpPEAHBIX MTPUBBIUEK (YIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypEeHUs);

5. TpyaoBoro BocnuTaHus:

-KOMMYHUKaTUBHON KOMIIETEHTHOCTU B Y4€OHO-MCCIIEI0BATENbCKON EATEIHOCTH, OOIIECTBEHHO
MI0JIE3HOM, TBOPUYECKON U APYIUX BUJAX JAESTEIbHOCTH;

-YCTaHOBKH Ha aKTHUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 COLIMAIbHON HaIllpaBIEHHOCTH
(B pamMKax CBOETro KJiacca, IIKOJIbI);

-MHTEpeca K MPaKTUYECKOMY U3yUEHUI0 Tpodeccuil pa3inyHoOro poja, B TOM YUCIIE€ HA OCHOBE
MPUMEHEHHSI TPEIMETHBIX 3HAHUW TI0 XUMUH;

-yBaXEHHUSI K Tpydy, JIOJASIM Tpyda U pe3yiabTaTaM TpPYIOBOM AEATEIbHOCTH; TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY HWHAMBUAYAJIbHOM Tpaekropuu oOpa3oBaHus, Oyaymieil mnpodeccun u
peannzanuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XUMUHU, UHTEPECOB M MOTPEOHOCTEN 00111eCTBA;

6. IK0JOrH4ecKoro BOCIUTAHUSA:

9KOJIOTMYECKU 1enecoo0pa3zHoro OTHOIIECHHUS K Tpupoie, KaK  HCTOYHHKY
CYLIECTBOBaHUS KU3HU Ha 3eMII€;
MTOHUMAaHHUs rJ1006aIBbHOTO Xapakrtepa 9KOJIOTHYECKUX npoOem, BIIUSIHUS

SKOHOMMYECKHUX MPOILIECCOB Ha COCTOSIHAE ITPUPOTHOM U COIIMATBLHOU CPEJIbI;

OCO3HAHHUS HEOOXOIUMOCTH UCIIOJIb30BAHUS JOCTIKCHUH XUMHH JIJISL PEIICHHUS BOITPOCOB
PaIMOHAIBLHOTO MPUPOIOTIOIB30BAHUS;

AKTUBHOTO HEMPHUATUSA JCUCTBUN, MPUHOCSIIINX BpEI OKPYXKAIOIICH MPUPOIHON Cpele, YMECHHS
IIPOrHO3UPOBATH HEOJIATONPHUATHBIC KOJIOTHYECKHUE TIOCICICTBUS MPEANPUHUMAECMBIX JICHCTBUI
Y TIPEIOTBpaIIaTh HX;

HAJINYHSI PA3BUTOTO SKOJOTHYECKOTO MBIIIICHHS, SKOJIOTHUECKOW KyIbTYPbI, OIBITA IEATCILHOCTH
9KOJIOTUYECKOH HANPaBJICHHOCTH, YMCHHUSI PYKOBOJICTBOBATHCS MU B II03HABATEIHHOM,
KOMMYHUKATHBHOHN M COLIMATBHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO MTPOTHBOCTOSTh
HJIC0JIOTUH XeMo(oOouu;

7. LleHHOCTH HAYYHOI'0 MO3HAHUA:

chOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOIIIECTBEHHON IPAKTHKHY;

MOHUMAaHU Ccreln(UKH XUMUHU KaK HAyKH, OCO3HAHMs €€ posil B (OPMUPOBAHUU PALMOHAIBHOTO
HAyYHOTO MBIIICHUS, CO3/IaHUM IIEIOCTHOTO TpeACTaBleHUs 00 OKpyXKaroleM MHpe KakK O
€MHCTBE NPUPOJABl M YEJIIOBEKa, B IIO3HAHWU MPUPOIAHBIX 3aKOHOMEPHOCTEM U PELICHUU
po0ieM COXpaHeHHsI MPUPOJHOTO PABHOBECHS,

yOexAEHHOCTH B O0CO00W 3HAYMMOCTH XWMHUHU JJI COBPEMEHHOM NMBWIM3AalMUU: B €8
T'YMaHUCTHYECKOW HAMPaBICHHOCTH M BaXHOW pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepuaibHOU
KYJIBTYpBI, PEIIEHUH TI00aNBHBIX MPOOIeM YCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOA,
SHEPreTHYeCKOM, TMHIIEBOM W OSKOJOTMYEeCKOW Oe30MacHOCTH, B Pa3BUTUU MEIUIIUHBI,
o0OecrevYeHn: yCIOBHUH YCIEUTHOTO TPYJa U HKOJIOTHUECKH KOMGMOPTHOM KU3HU KKJIOTO YIeHa
00111eCTBA;



€CTECTBEHHO-HAyYHO! I'PAMOTHOCTH: IIOHUMaHUsS CYIHOCTU METOJOB II03HAHUS, UCIOJIb3YEMbIX B
€CTeCTBEHHBIX HAyKax, CIOCOOHOCTH HCHOJb30BaTh IMOJydaeMmble 3HAHHS Ui aHalu3a W
00OBsICHEHUS SBICHUM  OKPYXKAIOILLEro MHpa U IPOUCXOMAIIMX B  HEM
M3MEHEHHI; yMEHHs JenaThb OOOCHOBAaHHBIC 3aKIIOYCHHS HAa  OCHOBE HAy4yHBIX (DAaKTOB H
MMEIOIINXCS JaHHBIX € LEJbIO MMOJIYYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIB30BaTh XUMUYECKUE 3HAHUS IS PELICHUs TIpo0iIeM B
peanbHBIX )KU3HEHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO U MUCCIIEIOBATEIbCKON ACSITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOPa30BAHUIO, K AKTHUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TPY/a B pa3iNuHbIX chepax npodhecCHOHATBLHON NesITENbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIE pe3ylbTaThl OCBOCHMSI y4eOHOro mpenMera «XUMHUS» HAa YpPOBHE CPEIHETrO
oOmiero 00pa3oBaHMs BKJIIOYAIOT: 3HAYMMBIE ISl (POPMUPOBAHMS MHUPOBO33PEHUS 00Y4aIOUINXCS
MEKIUCHUIIIINHAPHBIE (MexTpeMeTHbIE) 00IIeHayYHbIe TIOHATHUS, OTPAXKAIOIIHUE 1IETOCTHOCTD
HayyHOM KapTUHBI MHUpa U che-Uu(UKYy METOJOB MO3HAHMS, HCIOJb3YEeMBIX B €CTECTBEHHBIX
HayKax (Mmarepus, BEIIECTBO, DHEPrus, SBJICHHE, MPOIECC, CUCTeMa, Hay4dHbIH (haKT, MPUHLIHII,

THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHsI, UCCIICIOBAHME, HaOJIIOIEHHE, H3MEpEHHE,

OKCIIEPUMEHT ®W  JIp.);  YHUBEpCaJbHBIC  Y4cOHBIC JEHCTBUS (mo3HaBaTeIbHBIC,
KOMMYHUKATHBHEIE, PEryJISITHBHBIE), obecnieunBatonue GopMupoBaHre (yHKIIHMOHATHHOM
TPAMOTHOCTH W COIMATBHOM KOMIIETEHITMU OOYJaroIIuXCs; CIOCOOHOCTh 00yJaronuxcst

HCIIOJIB30BaTh OCBOCHHEBIC MCKANCIHUIIIIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUSA U YHUBEPCAJIBHBIC

y4eOHbIC JCHCTBUSA B MO3HABATEIILHOM M COIMATILHOM MPAKTHKE.
MeranpeaMeTHbIC PE3yNIbTAThI OTpaXKaroT OBJIaJICHHE YHUBEPCAITbHBIMH YICOHBIM
MMO3HABATEIHbHBIMH, KOMMYHUKATHBHBIMHU U PETYJISATHBHBIMU JICHCTBUSMH.

Oesnaoenue YHU6BEpcaibHbiMuU yueﬁnbmm RO3HABAMEIbHBIMU OCUCIGUAMU:

1. Ba3oBbIMM JJOrHYEeCKUMH AeHCTBUAMU:

-CaMOCTOSITENILHO (POPMYIUPOBATH M aKTYaIU3HUPOBATH IPOOIEMy, BCECTOPOHHE €€ paccMaTpHUBaTh;

-OMPENCIATh e NCATCIbHOCTH, 3aJaBas MmapaMeTpbl U KPUTEPUH HX JOCTHXKCHHS, COOTHOCHTD
PE3yNbTaThl JEATEIILHOCTH C MOCTABICHHBIMHU IEJISMU;

-MCII0JIB30BaTh IIPH OCBOCHUU 3HAHUH MPHUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIJICIATh XapaKTepHbIE
MIPU3HAKU ITOHATHHI u yCTaHaBIUBATh HX  B3aUMOCBI3b,
HCI0JIb30BaTh COOTBETCTBYIOIINE TIOHATHS U1 0OBSICHEHUS OTJIENbHBIX (DAKTOB U SBICHHUIA,

-BBIOMpATh OCHOBAHUS U KPUTEPUU 7S KiIaccu(PUKAIMK BEIIECTB U XUMUYECKIX PEaKIIHiA;

-yCTaHABIIUBaTh MPUYMHHO-CJIEJICTBEHHBIE CBSI3M MEXAY H3Yy4Ya€MbIMU SIBIICHUSMH; CTPOUTh

JIOTUYECKHUE pacCyXaeHus (MHIYKTUBHbBIE, IeyKTUBHBIC, TIO aHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH

Y IPOTUBOPEYHS B pAaCCMATPUBAEMBIX SIBIECHUSIX, (POPMYTUPOBATH BBHIBOJIBI M 3aKITIOUEHUS;

-TIPUMEHATH B TPOIECCE MO3HAHUS UCTOIb3YeMble B XUMHUU CHMBOJIMUECKHE (3HAKOBBIC)MOJIENH,
MpeoO0pa3oBhIBATH MOJICIBHBIE MIPEICTABICHUSI — XUMHUYECKHH 3HaK (CHMBOJ) DIEMEHTa,
XuMHuueckas (opmyna, ypaBHEHHUE XUMUYECKON  peakiuu — MpH pelieHnd  yu4eOHBIX
MO3HABATENbHBIX U TMPAKTUYECKUX 3a7ay, MPUMEHSTh HA3BAHHBIE MOJIEIBHBIE MPE/ICTABICHUS
JUISI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YyYaeMbIX BEIIECTB M XUMHUECKUX PEaKLIUii;



2. BazoBbIMH HCCJIeI0BATEIbCKUMHU JeHCTBUSIMM

-BJIaIcTh OCHOBAMH METOJIOB HAyYHOTO IIO3HAHHUS BEIIECTB U XUMUYECKUX PEAKLUH;

-popMyIMpOBaTH LENU U 3a/la4d MCCIEIOBAHUS, HCIIOJIB30BaTh MOCTABICHHBIE U CAMOCTOSITEIBHO
copMyIMpOBaHHBIC BOIIPOCHI B KAa4eCcTBe MHCTPYMEHTA ITO3HAHWS U OCHOBBI IS
(hopMHPOBAHHSI TUTIOTE3HI TI0 IPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

- BJIAJIETh HABBIKAMHU CAMOCTOSATEIBHOTO INIAHUPOBAHUSA U IIPOBEICHUS YYEHUYECKHUX dKCIIEPUMEHTOB,
COBEPLIECHCTBOBATh YMEHHUS HAOJI0/aTh 3a XOJOM IIpoIiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3yibTar, (HOpMyIHpOBaTh OOOOLICHHS M BBIBOABI OTHOCHUTEIBFHO JIOCTOBEPHOCTH pE3yJIbTaTOB
HCCIIEIOBaHUS, COCTABISATh 0O0CHOBaHHBIN OTYET O MPOJIeTaHHON padoTe;

- IpuoOpeTaTh OMBIT YYEHUUYECKON HUCCIIeJOBATEIbCKONM M MPOEKTHOM JESITeNbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEIBHOMY IOUCKY METO/I0B PELIEHMs TPAKTUUECKUX 3a]1a4,
MPUMEHEHHIO PA3JIMYHBIX METOJ0B MO3HAHMS;

3. Paboroii ¢ unopmanmeii:

-OpPUEHTHPOBATHCSI B PA3IMYHBIX HMCTOYHHMKAX HMH(OpManMu (HaydHO-MOMYJSpHas JUTEparypa

XUMHUYECKOTO  COJIEpKAHMS, CIIpaBOYHBIE nocoous, pecypcsl  UHTepHeTa),
aHAJIM3UPOBaTh  MHPOPMAIMIO  pPA3IUYHBIX  BHJIOB U dbopM mpencTaBiIeHUS,
KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh Y HEMIPOTHUBOPEYUBOCTH;

- He0OXOAMMOM TS BHITTOJTHEHHSI Y4EOHBIX 3a/1a4 OMPEICIEHHOTO THIIA;

-IIPUOOPETATh OIBIT HCIOJIH30BAHUS UH(POPMAIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHH |
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

-CaMOCTOSITEJILHO BEIOMPATh ONTUMATBHYIO (OpMY TIpeACTaBICHHS HHPOPMAITNH (CXEMBI, TpaduKH,
JUarpaMMBbl, TAOJIUIIBI, PUCYHKH U T. 11.);

-HCIIOJIb30BaTh HAyYHBIN SI3bIK B Ka4eCTBE CPEACTBA MPH paboTe ¢ XMMHYECKOW WH(OpMAaLUEi:
MPUMEHATh MEXIpeAMeTHbIe ((pU3ndeckne U MaTeMaTHYeCKUe) 3HaKU U CHMBOJIBL, (DOPMYIIBI,
a0b0peBHUaTyphl, HOMEHKIIATYPY;

-HCII0JIb30BaTh U IPe00Pa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEIICTBA HATIISAHOCTH.

Oeénaoenue YHUBEPCATIbHbBIMU KOMMYHUKAMUGHbIMU oelicmeusamu:

-3a7laBaTh BOIPOCHI IO CYIIECTBY OOCY)XJIaeMOW TeMbl B XOJie¢ JAuajora W/WJIM AUCKYCCHUH,
BBICKa3bIBaTh HJEU, (POPMYIHPOBATH CBOM  MPEAJIOKEHHUS  OTHOCHUTENBHO  BBIIOJHEHUS
MPEAJIOKEHHOM 3a1a4H,

-BBICTYIIATh C  Tpe3eHTalueu pe3yabTaToB MO3HABATEILHOU IeITEIbHOCTH,
MOJYYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKaMU IPU  BBINOJHEHUH
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOH pabOThI MO HCCIETOBAaHUIO CBOWCTB H3y4aeMbIX
BEIIECTB, peamu3aluu y4eOHOro TMpoeKkTa u (QOpMYyIMPOBATH BHIBOABI IO pe3ylbTaTam
MPOBEEHHBIX MCCIEAOBAHUN TMYTEM COTJIACOBaHMS MO3UIMK B XoJe OOCYXAECHHS U oOMeHa
MHEHHUSIMHU.

Ognaoenue ynueepcanbHblMu peyiamueHbIMU OCliCI 6UAMU:

-CaMOCTOSITeNIbHO TUTAHUPOBATh U OCYILECTBIATH CBOIO MO03HABATEIbHYIO
NeATeNbHOCTb, ONpenensds e€ Ienu M 3aJaud, KOHTPOJMPOBaTh U MO Mepe HEoOXOIUMOCTH
KOPPEKTHpOBaTh MpeajaracMblii  aaropuT™M JACUCTBUI MpHU  BBIOJHEHUHM YUEOHBIX H
HCCIIEI0OBATENILCKUX 3a/1a4, BBIOMpaTh Hanbolee 3(h(HEeKTUBHBIN CIOCO0 MX pelieHus ¢ y4EToM
MOJIy4YECHHUSI HOBBIX 3HAaHUM O BELIECTBAX U XUMHUUECKUX PEAKLIUAX;



- OCYHIECTBJIATh CAMOKOHTPOJIb CBOEH IEATEIBHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLICHKH.
INPEIMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yNbTaThl OCBOCHUS IPOTPAMMBI CPETHEr0 00IIero 00pa3oBaHUs MO0 XUMHUHU Ha
0a30BOM YpOBHE OpPHEHTHPOBAHBI Ha OOECIEYCHHE MPEUMYIIECTBEHHO 0011e00pa3oBaTeIbHON U
OOIIEKYIBTYPHOW MOATOTOBKH OOydarommxcsi. OHU BKIIOYAIOT: CHEIU(PUYCCKHE ISl YIeOHOTO
npeaMeTa « XUMUs» HayIHbIC 3HAHUS, YMEHHS U CITIOCOOBI JICHCTBUI 110 OCBOCHUIO, MHTEPIIPETAIINN
1 mpeoOpa3oBaHUIO 3HAHHMA, BUJBI JCATCILHOCTH TI0 TIOJTYYCHHIO HOBOTO 3HAHUS M MPUMCHEHUIO
3HAHHUI B Pa3IMYHBIX YICOHBIX U PEaTbHBIX JKU3HCHHBIX CUTYAIUSIX, CBSI3aHHBIX C XHMHCH.

B mporpamMMe mo XuMuH TIpeIMETHBIC PE3yJIbTaThl MPEACTABICHBI TI0 TOJAaM W3YYeHHUs Kak Ha
0a30BOM, TaK M Ha ye1yOaEHHOM YPOBHSX (BBIICICHO KYPCUBOM).

B 10 kiacce mpeaMeTHbIE pe3yabTaThl 0CBOeHHS Kypca «Opranuveckasi XuMHUsD> OTPaKaIOT:

1) chopmuposannocmo npedcmasienuii: 0 XUMUYECKON COCTaBJISIOIIEH
€CTECTBCHHOHAYYHOW KapTHHBI MHpPA, POJM XUMHUU B TIO3HAHUM SIBICHUW TIPUPO/IBI,
BGOPMHUPOBAHUM MBIIIUICHUST U KYJIbTYpbI JTUYHOCTH, €€ (QYHKIIMOHAIBHOU
TPAMOTHOCTH, HEOOXOAUMOUM Il pEmIeHWs MPaKTUYECKHX 3a7a4 W OKOJOTHYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

2) radenue CUCTEMOM XUMHYECKUX 3HAHUH, KOTOpasi BKJIFOYAET:
OCHOBOTOJIAralolIne MOHATHS (XUMUYECKHI AJIEMEHT, aTOM, JJIeKTpOHHas 00oJiouka  aTtoma,
MOJIEKYIa, BaJICHTHOCT, AIIEKTPOOTPULIATEIHLHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHAs
dbopmyna (pa3BépHyTas W COKpamléHHAas), MOJb, MOJISIpPHAs Macca, MOJISIPHBIA OO0OBEM,
YIAEpOAHBIH  CKenleT, (YHKUMOHANbHAas  Tpylma, paaukall, H30Mepus, H30MEpHI,
TOMOJIOTHUECKUHN PsiZl, TOMOJIOTH, YTJIEBOAOPOIbl, KUCIOPOI- U a30TCOAEPKALIUE COCAUHEHNUS,
MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYISIPHbIE COEIWHEHUS); TEOPUH U
3aKOHBI (TEOpHUs CTPOEHUs oprannyeckux BemectB A. M. bytnepoBa, 3aKkoH coXxpaHeHHsI MacChl
BEIIECTB);  3aKOHOMEPHOCTH, CUMBOJMYECKHM  S3BIK XUMHH; MHUPOBO33pEHYECKHE
3HAHMUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX SBIICHUH,
(akTosoruueckKue CBEJACHUS O CBOICTBAaX, COCTaBe, MOJYyYEHUU U 0€30MaCHOM HCIOJIb30BaHUH
BKHEHIINX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

3) chopmuposannocme ymenutl 6viAeIsAMs XapaKTEepHbIC MPU3HAKH MOHATHH, YCTAHABIMBATH HX
B3aUMOCBSI3b, UCNOIb306aMb COOTBETCTBYIOIINE MOHATUS MIPU OMHCAHUM COCTaBa, CTPOCHUS U
MIpEeBpAIEHUI OPraHUuYECKIX COCTUHEHU;

4)  chopmuposannocms ymenuil UCNOIb306aMb XUMHYECKYIO CHMBOJIMKY JJISI COCTABJICHHSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (POpMYyTT OpraHUYecKUuX BEIIEeCTB
U YpaBHEHHI XMMHYECKHX peakuuii; uzeomaerueams MOJEIU MOJEKYI OpPraHUYeCKHX
BEILIECTB JJIs1 WUTFOCTPALIMKM UX XUMHYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHUS;

5) copmuposannocme ymenuti ycmanasiuéams TPHHAICKHOCTh H3YUEHHBIX OPraHUYECKUX
BEIIECTB MO HMX COCTaBy M CTPOCHUIO K OMNpeAeiIEHHOMY KIacCy/TpyIme COoeIuHEeHUN
(YrneBoJopoibl, KHUCIOPOJI- M  a30TCOJAEpIKAIIME COCTUHEHHS, BBICOKOMOJEKYISPHBIE
COEIIMHEHUS); dagamsb UM Ha3BaHUs Mo cuctemarndeckoil HomeHkiarype (IUPAC), a taxxe
MIPUBOJIUTh TPUBHAIBHBIC Ha3BaHUS OTACIbHBIX OPraHHMYECKUX BEIIECTB (ITHJICH, MPOIHIICH,
alleTHJICH, STUJICHIJIMKOIb, TIHIEepUH, (GeHon, dopManbaerui, aneTalbIeru]l, MypaBbHHAS
KHCTIOTa, YKCYCHasl KUCIIOTa, OJICMHOBAas KHUCIIOTA, CTEAPHHOBAs KUCIIOTA, TITI0K03a, (PYKTO3a,
KpaxmaJl, IeJITI0J103a, TJIULHH);



6) cdhopmuposannocme VMeHUs onpeodenamo BUJBI  XUMHUYECKOM CBS3M B
OpPraHMYECKUX COCTUHEHUSIX (OJMHAPHBIC U KPATHBIC), KOBAIEHMHASL U UOHHASL C653b, O- U D-
c853U, B0OOPOOHAS CB53b);
cpopmMuposanHocmy  yMeHUs NoOmeepHcOamy HA  KOHKPEMHbIX Npumepax Xapakmep
3a8UCUMOCTIU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEHUL Om KPpAMHOCMU U muna
KOBALEHMHOU C8A3U (0- U T-CEA3U), B3AUMHO20 BIUAHUSA AMOMO8 U DY AMOMO8 8 MOIEKYIAX,

7) cchopmuposannocme VMeHUs NPUMEHAMD MOJIOKCHHUS TEOPHUH  CTPOCHUS
oprannveckux BemectB A. M. byriepoBa /it 00bsSCHEHHS 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
WX COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHUS MACChI BEIIIECTB;

8) cihopmuposannocme ymenuil xapaxmepuzoéams COCTaB, CTPOCHUE, (PU3NIESCKUEC U XUMHUYCCKHE
CBOWMCTBA THITMYHBIX MPEACTABUTEICH Pa3IUYHBIX KJIACCOB OPraHUYECKHX BEIICCTB (METaH,
9TaH, ITWJICH, MPOMWJIEH, aleTwieH, OyraaueH- 1,3, metunOyramueH-1,3, GeH301, METaHOI,
3TAHOJI, STUJICHIJIMKOIb, TIUICPUH, (DEHOJI, alleTaabJACTH I, MypPaBbHHAS U YKCYCHAs KHCIIOTHI,
TIFOKO03a, Kpaxmall, IeJUTI0I03a, aMUHOYKCYCHAsI KUCIIOTA); WLIIOCMPUpPO8ams TEHETHICCKYIO
CBSI3b MEXK]Ty HUIMH YPAaBHCHUSIMH COOTBETCTBYIOIINX XHMHUECKUX PEAKIHNA C HCIIOJIb30BAHHEM
CTPYKTYPHBIX (OPMYIT;
copmMuposanHoCmy — YMeHUll  Xapakmepuzo8ams — COCMAs, CmpoeHue,  Qusuueckue u
XumMuyeckue COUCMea MUNUYHbIX Npeocmasumeneli PaziuyHblX KIACCO8 OpP2AHUYECKUX
gewecms:  AIKAHO8, YUKIOANKAHOB, AJIKEHO8, AIKAOUEHO8, AJIKUHO8, apOMAMUYecKUux
V21e8000p0008, CNUPMO8, Alb0ecUud08, KeMOHO8, KaAPOOHOBLIX KUCIOM, NPOCMbBIX U CLONCHBIX
ahupos, JHcupos, HUMPOCOeOUHeHUU U AMUHO8, AMUHOKUCIIOM, DENK08, Y2l1e80008 (MoHO-,
Ou- U NOAUCAXAPUOO8), UNTIOCMPUPOBATND 2EHEMUUECKYI0  CB853b  MENCOY HUMU
VDABHEHUAMU COOMBEMCMBYIOWUX XUMUYECKUX DeaKkyuti ¢ UCNOAb308AHUEM CMPYKIYDHBIX
Gdopmyn;

9) cghopmuposannocme ymenuss xapakmepuzoéams UCTOYHUKU YIIIEBOJIOPOIHOTO ChIpbs (HE(Tb,
MPUPOJIHBIN Ta3, YroJib), CIIOCOOBI MX MEPEpPadOTKU U MPAKTHYECKOE MPUMEHEHHE MPOYKTOB
nepepaboTKH;

10)cghopmuposanrocme VYMeHull nposoouns BBIYUCIICHHS M0  XUMHYECKHM
ypaBHEHHsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTa PEAKIMH IO
W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOIHBIX BEIIECTB WU TPOTYKTOB
peaKIum);

11)cpopmuposannocme ymenuii 81ademv CUCTEMOW 3HAHMKA 00 OCHOBHBIX METOJaX HAyIHOTO

MO3HAHUS, UCIIOJIb3YEMbIX B XUMUH ITPH U3YYCHUU BEUICCTB U XUMUYECKUX  SIBJICHUH
(HabioeHue, U3MEPEHUE,  IKCIICPUMEHT, MO/JICJIMPOBAHUE), UCNOIL308aMb
CHUCTEMHBbIC XUMHYCCKUEC 3HAHUS Ui TPUHSATHS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEIICCTBAMH U UX IPUMECHCHUEM;
ChOPpMUPOBAHHOCINb BNIAOCHUSI CUCMEMOU 3HAHUL O eCMeCMBEHHOHAYYHbIX MemoOax NO3HAHUS
— HaOMoO0eHuU, UMepeHul, MOoOeIUpPO8anHUU, IKCnepumMeHme (PedalbHOM U MbICIeHHOM) U
VMEHUST NPUMEHSIMb MU 3HAHUS, CHOPMUPOBAHHOCHb YMEHUsL NPUMEHSIMb OCHOBHbLE ONEPayUU
MBICTUMENbHOU — 0esIMelIbHOCMU —~ —  AHAIU3 U CUHme3,  CpasHeHue,  0000weHue,
CUCMeMamu3ayuio, GulsGIeHUe NPUYUHHO-CIeOCMBEHHbIX C8s3ell — O/l U3VHUeHUs CBOUCME
gewecms U XUMUYecKux peakyutl;

12)chopmuposannocms  ymenuii cobnooams npasuia TOIH30BAHUS XUMUYECKOW TMOCYHOW U
nabopaTopHBIM 000PYIOBaHHEM, a TaKKe MpaBUia 0OpallleHus C BEIECTBAMH B COOTBETCTBHH
C MHCTPYKIIMSIMU TI0 BBITIOTHEHUIO TA0OPATOPHBIX XMMHUUYECKUX OIIBITOB;



13)cpopmuposannocmo VMeHUl NAAHUPOBANb U GbINOIHAMD XUMUYECKU I
AKCIEPUMEHT (TIPEeBpAIICHUS OPTaHWMYECKUX  BEIIECTB TIPU HATPCBAHUH, MOJTyYCHHE
JTHJIEHA W H3yYCHHE €ero CBOWCTB, KAa4YECTBEHHBIC pEAKIMd OPraHWYECKUX BEIIECTB,
JeHaTypanus OCNKOB TP HATrPEBaHWH, IIBETHBIE pEaKIUU OENKOB) B COOTBETCTBHU C
MpaBWIAMH TEXHUKH OC30MaCHOCTH IPU OOpAIleHHH C BEIEeCTBAMU H J1ab0pPaTOPHBIM
000pyIOBaHUEM, NPe0Cmasiams Pe3ylbTaThl  XUMHUYECKOTO HKCIEPUMEHTA B dopme
3alMCH  ypaBHEHWI COOTBETCTBYIONIUX PEAKIMA U (opMyaupoeams BEIBOJIBI HA OCHOBE ITHX
pe3yIbTaTOB;
CPOPMUPOBAHHOCTNL  YMEHUU: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUL
9KCHnepuMeHm (nojiyyenue u usydeHue CE0UCME Op2aHU4ecKux 6ewecms, KauecmeeHHbvle
peaxkyuu yeneeo000po008 pasiutHblX KIacco8 U KUCIOPOOCOOEPHCAUUX OPSAHUYECKUX 8eUjecms,
peuienue IKCNePUMEHMANbHbIX 3a0ay NO PACNO3HABAHUIO OP2AHUYECKUX —eeujecms) ¢
cobnooeHueM nNpasun  6e3onacHo2o  obpawjenuss ¢ - gewecmeamu U J1a6OpPamopHbIM
000pyoosanuem, hopmyIuUposams yeib UCCie008aHUsl, NPEeOCMAasIsmb 8 PA3IUYHOU popme
pe3yibmamsl SKCHEPUMEHMA, AHATUSUPOBAMb U OYEHUBAMb UX 00CMOBEPHOCTIb,

14)cpopmuposannocme YMeHUtl KpumuyecKku AHATU3UPOBAMD XUMAYECKYIO
nH(pOopMaLKIo, MOJTy4yaeMyto U3 pa3HbIX HcTouHUKOB (CMU, UnTepHeT u 1p.);
cghopmuposanHocms VMEHULL: ocyuecmenanmo yenenanpasieHHbsll nOUCK
XUMU4eckou uHpopmayuu 6 PpaziuuHbIX UCMOYHUKAX (HAYYHas U YYeOHO-HAYUHASA
aumepamypa, CMU, Humepnem u dp.), Kpumuuecku AHAIU3UPOBAMYb XUMUYECK)IO
ungopmayuro,  nepepabamvieamv — eé U  UCNOTb308aMb 8  COOMBEMCMBUU  C
nocmasnieHHol yuebHot 3aoadell,;

15)cghopmuposannocme  ymenuil cobdamy npasuna 9KOJIOTUYECKH
1enecoo0pa3zHoro MOBEACHUS B OBITY M TPYAOBOM JESATENHOCTH B LIETSX COXPAaHEHUS CBOETO
3I0pPOBbsSI U OKPY)KaIOIel MPUPOJAHOMN Cpelbl; 0CO3HA8amb OTACHOCTh BO3ICHCTBUS HA KUBBIC
OpraHu3Mbl OMNpEACNEHHBIX OPraHWYecKUX BEIIeCTB, MOHMMAas cMbicn mnokazarens [IJIK

(mpenenbHOI TOMYCTUMOM KOHUEHTPALUN), HOACHAMb Ha puMepax CHOCcO0bI
YMEHbIIIECHUS U MPEeJOTBpAIlCHUs] UX BPEIHOTO BO3JICHCTBUS HAa OPraHHU3M YEJIOBEKa;
AHANU3UPOBAMb  Ye1ecooOpa3HOCMb  NPUMEHeHUs Op2aHUu4ecKux seujecms 8

NPOMBIUUIEHHOCTU U 8 OblMY ¢ MOYKU 3PEeHUsL COOMHOUEHUS] DUCK-NOJIb3A,

16)ans 00ydaromuxcsi ¢ OTPaHUUYEHHBIMH BO3MOXHOCTSMHU 370POBbs: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUCCKUX SBJICHUN;

17)n7ns crnensix ¥ cnaboOBUIAIINX OOYUYAIONINXCS: YMEHHE UCIIONIB30BaTh Pelbe(PHO TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumuueckux Gopmyi.

B 11 «kuaacce  mpeaMeTHbIe pe3yJ1bTaThl OCBOCHHUS kypca  «OOwmas u

HeOpraHuveckasi XMMHS» 0TPaKAIOT:

1) cpopmuposannocme npedcmagienuii: 0 XAMHYECKOH COCTABISIIOIICH €CTECTBEHHO-HAYYHON
KapTUHBl MHUpA, POJM XMMUHU B TO3HAHUM SIBJICHUN NMPUPOJBL, B (OPMHUPOBAHUMMBIIIICHUS
U KyJAbTYPbl ~ JIMYHOCTH, €€ (YHKIHMOHAIBHOM I'paMOTHOCTH, HEOOXOIUMOM Ul pelIeHUs
MPAKTUYECKUX 3a/a4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPEE;

2) enadenue CHCTEMOM XUMHYECKUX 3HaHUH, KOTOpast BKJTIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUH SJIEMEHT, aToOM, W30TOIll, S-, P-, O-3JIeKTpOHHBIE
opbutanu  aToMOB, HMOH, MOJIEKYJIa, MOJb, MOJSpHBIK  00BEM,  BaJEHTHOCTH,
AIIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHh OKUCIICHUS, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,



MeTaJlIn4yecKasi, BOJOPOJHAsA), KPUCTAUINYECKAsT PEIIETKA, TUIIBI XUMHUYECKUX PpEaKLUi,
pacTBOp, 3JIEKTPOJIMTBI, HEAIEKTPOJUTHI, 3JIEKTPOIUTUYECKAs JUCCOLMALINS, OKHCIUTEIND,
BOCCTaHOBUTEJb, CKOPOCTh XMMHUYECKON PEaKIIMU, XUMUYECKOE PaBHOBECHE; TEOPUH U 3aKOHBI
(Teopust PIEKTPOIUTUUECKON Aucconaluy, nepuoauueckuil 3akod . M. MenneneeBa, 3akoH
COXPAaHEHHUsI MAacChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAILECHUS SHEPTUHU MPU XUMUYECKUX
peakuusix), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XHUMHH, MHPOBO33PEHUECKUE 3HaAHMUS,
JeXalue B OCHOBE IMOHHMMAHUS NPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBICHUH,
(aKTOJIOTHYECKUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJYYCHUH M OE€30MaCHOM HCHOJIb30BAHUU
BAYKHEHIIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUECKON IEATEIILHOCTH YEJI0BEKA;
copemeHHble npedCmasileHusi 0 CMpPOeHUU Beujecmea Ha AmoOMHOM, UOHHO-MOJIEKYISIPHOM U
HAOMONEKYIAPHOM — VPOBHAX,  NPEOCMAGNeHUss O  MEeXAHUIMAax  XUMUYECKUX  peaxyut,
MePMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMAX UX HPOMEKAHUA, O XUMUYEeCKOM
pasHogecuu, pacmeopax u OUCHEPCHLIX CUCMeEMAX, (PaxkmonocuuecKue c6eoeHus 0 CeoLCmaax,
cocmase, noay4eHuu U 0e30NaACHOM UCNONb308AHUU BANCHEUUUX HEOP2AHUYECKUX Geuecms 8
ObIMY U NPAKMUYECKOU 0esIMeNbHOCIU Yel08eKd, OOWUX HAYYHBIX NPUHYUNAX XUMUYECKO20
npou3z8o0Cmaa;

3) cpopmuposannocme ymenull 6blaeisimb XapaKTEPHbIC TPH3HAKU TOHATHH, YCMAHAGIUBAMb
X B3aUMOCBS3b, UCNOIb306AMb COOTBETCTBYIOIINE MOHATUS TIPU ONTMCAHUU HEOPTaHUYECKUX
BEILIECTB U WX MPEBPALICHUN;

4) chopmuposannocms yMeHUl UCNOIb308aMb XAMUYECKYIO CHMBOJIUKY ISl COCTaBICHUS (HOpMYIT
BEILIECTB U YPaBHEHUU XUMHUYECKUX PEaKUMH;  CUCTEMATUYECKYD  HOMEHKIATYypy
(IUPAC) u TpuBHanbHBIC Ha3BaHWs OTACIBbHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbIil ras,
YTJIEKUCIIBIN Ta3, aMMHUAK, rali€Has U3BecTb, HeraméHast U3BeCTb, MIUThEBAsl COJA, MUPUT U JP.);

5) copmuposannocms ymenuii onpedensimes BAICHTHOCTh M CTEMEHb OKUCICHHS XHUMHUYECKUX
AJIEMEHTOB B COEIUHEHMSX PA3IU4YHOTO COCTaBa; BHUJ XMMHUYECKOM CBs3M (KOBaJIeHTHas,
WOHHAs, MeTaJlIn4yecKkasi, BOJOpPOJHAs) B COCOUHEHMSX; THUI KPUCTAJUIMYECKON peméTku
KOHKPETHOTO BEIlleCTBa (aTOMHasi, MOJICKYJIsipHasi, HOHHAs, METAJUTMUECKasi); XapaKkTep cpeibl B
BOJIHBIX PAaCTBOPAaX HEOPraHUYECKUX COEINHEHHN;
chopmuposanHocms  yMeHusi 0OBACHAMbL  3ABUCUMOCHb  CBOUCME eujecme om 8uod
XUMUYECKOU C843U U MUNA KPUCMALIUYecKoU peuémKu, 0OMeHHbll U OOHOPHO-AKYEeNnmOpHbIL
MeXanuzmbl 00pa308aHUsA KOBALEHMHOU CE53U;

6) cihopmuposannocme ymenuil ycmanasnueams NPUHAIISKHOCT HEOPraHMYECKUX BEIIECTB MO UX

COCTaBY K OTIPEIEIEHHOMY KJIacCy/TPYIIe COeTMHEHHH (IPOCThIE BEECTBA — MeTauIbl U
HEMETAJIbL, OKCHJIBI, OCHOBAHU, KUCIIOTBL, aM(OTEPHbIE T'MAPOKCHIIEI,
COJIH);

cpopmuposannocms yMeHUll: K1acCUGuyuposamns: Heopeanuieckue eujecmsea no ux cocmasy;
Xumuueckue peaxkyuu no paziudHblM NPUSHAKAM (YUCTY U COCMABY peazupyloujux eeujecms,
menioeomy s¢ghgpexmy peaxyuu, UsMeHeHulo cmenenel OKUCIEHUs. INeMEHMO08, 0OpaAmumMocmu,
yuacmuro Kamaiuzamopa u m.n.); CamocmosmenbHo 8bl0Upams OCHOBAHUS U Kpumepuu O
KAACCUDUKAYUU U3YIACMBIX 8EUJeCNE U XUMULECKUX PeaKyUll;

7) cghopmuposanrnocms ymeHutl packpvieams CMbICT Tiepuoaiyeckoro 3akona JI. . Menneneesa u
JE€MOHCTPUPOBATh €r0  CHCTEMAaTHU3UPYIOIIYIO, OOBSICHUTENBHYI0O U  IPOTHOCTHYECKYIO
byHKIHH;

8) cgopmuposannocms ymenuii xapakmepuzoamv >IEKTPOHHOE CTPOCHHE ATOMOB XUMHYECKHX
neMeHToB 1—4 mnepuonos Ilepuoanueckoil cucrembl Xxumudeckux saemeHtoB J[. .
MenzeneeBa, UCIIONB3YS OHATUS «S-, P-, d-3JEKTPOHHBIE OPOUTAIINY», «IHEPTreTUYECKUE



YPOBHIY»; 00BACHAMb 3aKOHOMEPHOCTH W3MEHEHHMS CBOWCTB XMMHUYECKUX 3JIEMEHTOB M HX
COEMHEHUH T10 MepUoaaM U rpynnam llepuoauyeckoil cucteMbl XUMAYECKUX ieMeHToB [, M.
MenpeneeBa, «0CHO8HOe U B030YIHCOEHHOE DHepeemuyecKue COCMOSHUSA amomay, 00bACHAMb
3AKOHOMEPHOCMU U3MEHEHUS CEOUCHE XUMUYECKUX IIeMEHMO8 U UX COeOUHEHUL N0 NePUoOam u
epynnam Illepuoouueckoii cucmemvr /| M Menoeneesa, eanenmmuvie 803MONCHOCMU AMOMO8
9/1eMEHMO8 HA OCHO8E CMPOEHUSL UX INIEKIMPOHHBIX 000JI0UEK;,

9) cdhopmuposannocme VYMeHUt xapaxmepuzoeamso (onucwieamy) oOiue
XUMUYECKUE CBOMCTBA HEOPraHUYECKUX BEILIECTB Pa3INYHBIX KJIACCOB;
noomeepxcoams CylleCTBOBAHUE I€HETUYECKOM CBSI3U MEXJly HEOPraHMYECKHMMH BEIECTBAMU
C IOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;



10)cpopmuposannocms  ymenusi Kraccugpuyuposams XUMUYECKHE PEAKIUU MO  Pa3InYHbIM
npuU3HaKaM (YUCIy W COCTaBy pEarupyrouux BelecTB, TEIUIOBOMY 3(dexry peakuuu,
M3MEHEHHIO CTEIICHEH OKHUCIICHHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YIaCTUIO KaTalln3aTopa);

11)cpopmuposannocme ymenuil cocmagnsims ypaBHEHHS PEAKIUN pa3IMYHBIX TUIIOB; MOJHbIC
U COKpamEHHbIC YPaBHEHUS PEAKIUi HOHHOTO OOMEHA, YYWUTBIBAs YCIOBHSI, IPU KOTOPBIX 3TH
peaKknuu UAyT 10 KOHIIA,

12)cpopmuposannocmo YMeHull npo6ooums peaxuuu, MOITBEPKIAIOIIHE
Ka4eCTBEHHBIH COCTAB PAa3JINYHBIX HEOPTAaHWYECKUX BEUIECTB; PACHO3HABAMb ONBITHBIM ITyTEM
MOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTraHMUYECKHUX BEILECTB;

13)cpopmuposannocme  ymenuti  packpvliéams  CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBHTEIILHBIX
peaKIuii MOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHca ATUX PEaKIIHiA;

14)cghopmuposannocmo ymenuii 06vACHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIIUU oT
pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHUMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHerrHero BosaeicTsust (npuniun Jle larense);
cpopmuposannocmo yMeHus 00vACHAMD 3aKOHOMEPHOCIU NPOMeKaHus.
XUMUYECKUX DeaKyuti ¢ y4émom ux dHepeemudecKux Xapakmepucmuk, Xapakmep usmeHeHUs
CKOPOCMU  XUMUYECKOU Ppeakyuu 6 3a8UCUMOCIU OM PA3IUYHbIX (aKkmopos, a makdice
Xapaxkmep cmeujenus XUmMuieckoeo pagHogecus noo GIUSHUEM GHEUHUX 8030€liCMULl (NPUHYUN
Jle lllamenve),

15)cghopmuposannocme VMEeHUll  Xapaxmepuzoeamb XUMHAYECKHE TIPOIIECCHI,
JeXKamye B OCHOBE IPOMBIIUICHHOTO TIIOJNYYEHUS CEPHOW KHCIOTHI, aMMHaKa, a TaKKe
cOpMUPOBAHHOCTh TPEACTABICHHH 00 OOIMX HAyYHBIX MPHHIHUIAX M SKOJOTHYECKUX
npobieMax XUMHYECKOTO MTPOU3BOICTBA,
chopmuposannocms yMeHUs Xapakmepuzoeams XUMUYecKue peaxyuu, aexcaujue 8 OCHO8e
NPOMBIULIEHHO20 NONYYEHUs. CEPHOU KUCTOMbl, aMmuaxa, oowue HAyyHble NPUHYUNDI
XUMUYECKUX NpOU3800Cm8, UYenecoo0OpasHOCmy NPUMEHEHUs. HeOP2aHUYeCcKUx 6ewecms 8
NPOMBIULIEHHOCIU U 8 ObIMY ¢ MOYKU 3PEHUS COOMHOULEHUS PUCK-NOIb3d,

16)cghopmuposanrnocme ymenuil nposoOunms BBIYUCICHUS C UCIIOJIH30BAHUEM MOHSITUS «MAcCcOBast
JI0JIS BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOLICHUH Ta30B MPH XMMUYECKUX PEAKLUIX, MAcChI
BEIIIECTBA WM 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCe MM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
TETI0BOTO 3P eKTa peaKuyi Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl BELIECTB, TPEBPALICHUS U
COXpaHEHHS PHEPTHH;
chopmuposanHocms yMeHuUss NpoBOOUMb PACHEMbL. € UCHOIb30BAHUEM NOHAMUL «MACCOBAUSL
oond  eewecmea 8 — pacmeopey U «MONAPHAA KOHYEHMPAYusy, MAccbl Geujecmed uiu
00véMa 2aza NO U3BECMHOMY KOIUYECMSY Geuwecmsed, Mmacce uiu o0vémy O00HO020 U3
VUACMBYIOWUX 8 peakyuu eeujecms; meniosoco 3gh@exma peaxyuu, 3HAYeHUus: 6000POOHOO
noxkazameisi pacmeopos KUCIOM U wenoyell ¢ U3BECMHOU CMENneHblo OUCCOYUayuu; Maccol
(00véma, Koruvecmaa eewjecmaa) npoOYKma peakyuu, eciy 0OHO U3 UCXOOHBIX 8euecms OaHO &
gude pacmeopa ¢ ONpedeNéHHOU MAcco80l 0o0el pPACMBOPEHHO20 Bewecmea Uil OaHo 6
u3bvImKe (umeem npumecu);, 001U 8b1x00d NPOOYKMA Peakyuu, 00bEMHbIX OMHOULEHUL 24308,

17)cghopmuposannocmo  ymenuii cobrawdams npasunia TONB30BAHUS XUMHUECKOW MOCYIOW U
nabopaTOpHBIM 000PYJJOBAaHUEM, a TAKXKE MPaBUiIa OOpPAIICHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSIMU TIO BBITIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKHX OIBITOB;

18)cpopmuposannocmo YMeHul NAAHUPOBAMb U BbINOIHAMb XUMUYECKUI
HKCTIIEPUMEHT (pazJokKeHHUEe epoKCcHIa BOJAOPOAa B IPUCYTCTBUU KaTalln3aTopa, ONpeieieHne



Cpeabl pacTBOPOB BEIIECTB C MOMOIIbIO YHHUBEPCAIBHOTO HHIUKATOPA, BIMSHUE PAa3TUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOH peakIMH, peakuy HOHHOTrO0 oOMeHa, KaueCTBEHHBIC
peakuuu Ha cynbdar-, KapOoOHAT- M XJIOPHI-aHUOHBI, Ha KAaTHOH AaMMOHHS; peEIICHUE
IKCIEPUMEHTATBHBIX 3a1ad 1Mo Temam «Meramie»y U «Hemeramib») B COOTBETCTBHH C
MpaBUJIaMH TEXHUKH O€30MacHOCTH MpH OOpalleHWH C BEmIeCTBAMHU M JIAOOPATOPHBIM
000pYyZIOBaHUEM, NpeOCcmasiams Pe3ylnbTaThl XUMHUECKOTO JKCIIEPHUMEHTa B (GOpME 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX pEAKIMd U opmyauposams BBHIBOABI HAa OCHOBE JTHX
pe3yIbTaTOB;

CPOPMUPOBAHHOCNL  YMEHUU: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUL

9KCnepumMenm (npogedeHue  peakyuti UOHHO20 O0OMeHAd; NOOMEEPHCOEHUE KAYeCmBEHHO20

cocmasa HeOp2aHuyecKux gewiecms, onpeodenienue cpeovl pacmeopos Geujecms C

NOMOWBIO UHOUKAMOPOS, U3VUEeHUe GIUAHUA PA3TUUHBIX (D)aKmMOpo8 HA CKOPOCMb XUMUYECKOU

peaxkyuu; peuieHue IKCnepuMeHmanroHblx 3a0au no memam «Memannvly u

«Hememannwiy) ¢ cobnooenuem npasuir 0e30nacHoco o0OpaweHus ¢ eeujecmeamu U

1a60pamopHuiM 000PYO008aAHUEM, OPMYIUPOBAMb Yelb UCCIe008AHUS,  NPeOCmasiams 6

pasauuHou  ¢opme pe3yibmamol 9KCnepumeHma, AHAU3UPOBAMb U OYEHUBAND

Ux 00CMo8epHOCb;

19) cghopmuposarnnocmeo VMeHUll KpumuyecKku AHATU3UPOBATND XHUMHAYECKYIO

nH(popMalKIo, MOJydyaeMyto U3 pa3Hbix ucrounukos (CMU, Unrteprer u ap.);

20) cipopmuposannocmeo VMeHUll cobnrooams npasuia IKOJIOTHIECKU
1enecooOpa3zHoro MoBeieHusl B ObITY M TPYAOBOM AEATEIHHOCTU B LIETSX COXPAHEHHUS! CBOETO
370POBbSl U OKPYXKAIOIIEH NPUPOTHOM CpeJibl; 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KHBbBIC
OpraHW3Mbl OIpPEICIEHHBIX BeEIIeCTB, MNMOoHMUMAas cMbich mokazatens [IJIK (mpenensHoit
JOTYCTUMOW  KOHLIGHTPALlUM), HOACHAMbL Ha TPUMEpPax CHOCOObl  YMEHBIIEHUS U
MpeIOTBPAILEHHUS UX BPEIHOTO BO3ACUCTBUS HA OPraHU3M YEJIOBEKa;
chopmuposanHocms yMeHuti. coOa00amsb Npasuid NoNb308aAHUS XUMUYECKOU Nocyooll U
nabopamopHeiM  000py008aHUEM, O0OpawjeHusi ¢ Beujecmeamu 6 COOMBEMCMEUU  C
UHCMPYKYUAMU NO  BbINOJIHEHUIO J1AOOPAMOPHBIX  XUMUYECKUX ONbIMO8,  IKOA02UYECKU
yenecooopaznozo nosedeHus 6 Ovimy U Mmpyooeol 0esimelbHOCMU 8 YelsaX COXPAHEHUS C80e20
300p06bs, OKpydHcaoujell. NpuUpoOHOU Cpeodbl U OOCMUNCEHUsT €€ YCMOUYUBO20 pPA36UMUSL
0CO3HABAMb ONACHOCMb MOKCUYECKO20 OCUCMBUs HA JHCUBble OP2AHUIMbL ONPEOeNEéHHbIX
Heop2aHuyecKux eeujecms, noHumas cmulci noxazamens IJ[K (npedenvHotl donycmumotl
KOHYeHmpayuu),
chopmuposanHocms  yMeHUll.  OCYWecmeIsams UYeleHanpasieHuslli NOUCK XUMUYECKOU
uHgopmayuu 8 paziuuHbIX UCMOYHUKAX (HayuyHas u yyeOHo-HayuyHas numepamypa, CMU,
Humepnem u op ), Kpumuiecku AHAU3UPOBAMD XUMUYECKYIO
ungopmayuro,nepepabamviéams €€ U UCNOIL306AMb 68 COOMBEMCMEUU C NOCMABIEHHOU
yuebHoll 3a0ayel,;

21)ansa o0y4aromuxcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHUE MPUMEHSITh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHHUIA;

22)ans cienbiX M CIabOBUASIIMX OOYUYaIOUIUXCS: YMEHHUE HCIOJIb30BaTh pElbeHO TOUYECUHYIO
cucremy obo3Hauenuit JI. bpaiins st 3anucu Xumuueckux Gopmy.

Pesynpratel oOyueHuss Ha 6a30BOM ypOBHE OPHUEHTHPOBAHBI Ha OOIIYI0 (YHKIIMOHAIBHYIO
IrPaMOTHOCTh, TONy4eHHE KOMIIETEHTHOCTEH il MOBCEAHEBHOW JXU3HM U OOINEro pa3BHUTHUSL
Pe3ynbrarel 00y4yeHus Ha yriyOIEHHOM ypOBHE OPUEHTHPOBAHBI Ha MOJTy4eHUe
KOMIETEHTHOCTEH UIs  Toclenyroneil npodeccuoHaNbHON JesITeNbHOCTH Kak B paMKax
JAHHOU MIPEeIMETHOM 00JIacTH, TaK U B CMEKHBIX C HEH 00IacTsX.



COJAEPKAHME YYEBHOT' O IIPEJIMETA «XUMMUS»

10 KJIACC « OPTAHUYECKASI XUMMUSI» BA3OBbI YPOBEHB

TeopeTnyeckne 0CHOBbI OPraHUYECKOH XUMHH
[Ipenmer oprannyeckoil XuMuu: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYEHHE B MOJIYYEHUH HOBBIX
BEILECTB U MaTepuasioB. Teopusi CTpoeHus opraHudeckux coeauHeHuid A. M. Byrieposa, eé
OCHOBHBIE TOJIOKeHHsL. CTpyKTypHBIE (OPMYITBI OpPraHMYECKHX BEMIECTB. [ 'OMOIOTHS, U30MEpHSI.
XuMHYecKas CBSI3b B OPraHU4YECKUX COETUHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.
[IpencraBiaenre o KiacCU(pHUKAUMU OpraHMYecKUX BemlecTB. HoMmeHkaTypa opraHuueckux
COEIMHEHUI (cucremarnyeckas) U TpUBHUAJIbHbBIE Ha3BaHUS

Ba)XKHEHUIIINX MPEACTABUTENCH KIIACCOB OPraHUYECKUX BEUIECTB.

SKCHepI/IMeHTaJ'IBHI)Ie METOAbI N3y4CHUA BCIIECTB n nux npeBpameHHﬁ:
O3HAaKOMJICHHE C 06pa3uaMH OpraHNM4Y€CKUX BCIICCTB W MaT€puajlaMHM Ha HUX OCHOBE;
MOJCIUPOBAHUC MOJICKYJII OPraHUYCCKUX BCIHICCTB, Ha6J'IIO)IeHI/Ie M OIMMCAaHUC NCMOHCTPAlMOHHBIX

OIIBITOB IO MPCBPALICHUIO OPraHUYCCKUX BCIICCTB IIPHU HArpCBaHUU (HJ'IaBJ'IeHI/Ie, O6YFJ'II/IBaHI/Ie n

TOpEHUe).
YriaeBoaopoabl
AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUM psAa. MeTaH W 3TaH — TMPOCTEUIINE

MPEACTABUTENHN AIKAHOB: (DU3UYCCKHE U XUMHYECKHUE CBOMCTBA (pEaKlUU 3aMEIICHUS U TOPCHUS),
HaxO0JXKJICHHUE B MPUPOJIC, TIOJIYUCHHE W IIPUMEHECHHE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKUU psAl. DTWICH W MPONUICH — MPOCTEUIINe
MIPEACTaBUTENH AJIKEHOB: busznueckue u XUMHUYECKHE CBOMCTBa (peaxiuu
TUAPUPOBAHUS,TAIOTEHUPOBAHUS, TUApATAIlMM, OKHUCIEHUS U MOJIMMEPHU3AIUH), TIOTyYeHHE U
MIPUMEHCHHE.

Ankaauensl. byraguen-1,3 u MmetunOyraauen-1,3: crpoeHne, BaXHEHUINE XUMUYECKIE CBOMCTBA
(peakuus nmonuMepu3zanun). [loryaeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psl. AIETHIEH — MPOCTEUIIHA
MPEJICTaBUTENb  allKUHOB: COCTaB, CTpPOCHHE,  (U3NYECKUE A XUMHYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATAIINH, TOPEHUS ), IOTyYeHHE U IPUMEHEHHE.

Apenbl. benszonm: cocrtaB, cTpoeHue, (GU3MUECKHE U XUMHUYECKHE CBONCTBa (peakiuu

raJJIOrCHUpPOBAaHUA U HI/ITpOBaHI/ISI), NOJIY4dCHUC W TIPUMCHCHUC. Tonyon: cocraB, CTpOEHUE,

d)I/I3I/ILICCKI/IC M XUMHYCCKHE CBOWMCTBA (PEaKIMHU TaJJOTCHUPOBAHWS W HUTPOBAHHWS) HOJYYCHUE U

IPUMCHCHUC. TokcHYHOCTH ApCHOB. I'enernyeckas CBA3b MCKAY YrJIeBO4OpOAaMu,

MMpUHAJICKAITUMUA K PA3JIMYHBIM KJIaCCaM.



[TpupogHBIE HICTOYHUKH YTIeBO0pOA0B. [Ipupoansiii ra3 u nomyrHeie HedTsHbIE Ta3bl. HedTh 1
e€¢ mpoucxoxienue. CrnocoObl mepepabOTKu He(PTU: TEeperoHKa, KPEeKUHT (TEpPMUYECKHUH,
KaTaJIMTHIeCKui ), mupoiu3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHNE B MPOMBINIICHHOCTH
u B ObiTy. KaMeHHBIH YTroJib U POIYKTHI €r0 IepepadoTKH.

DKcrepuMeHTalIbHbIE METO/1bI U3y4YEHUs BELIECTB U WX  IpEeBpallCHUN:
O3HaKOMJICHHE C 00pa3llaMH IUIaCTMACC, KaydyKOB M Pe3uHbI; KoJuleKuuu «Heptb» u «Yrompy;
MOJEIMPOBAHNE MOJIEKYJ YIJIEBOJOPOJOB M TaJOrC€HONPOU3BOJHBIX; IPOBEICHUE IPAKTHYECKON

paboThI: MMOJIy4YeHUE 3TUJIEHA U U3YYE€HHE €ro CBOICTB.

PacuéTHble 3axaun
Brruucnenuss mo ypaBHEHUIO XHUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO
BEIIIECTBA WJIH MPOIYKTa PEAKIIMH TI0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOTHBIX

BEIIIECTB WJIN MTPOIYKTOB PEAKIIHH ).

Kucaopoacoaep:xamme oprannyeckue coeuHeHUst

[IpenenbHbIe OJTHOATOMHBIE CIUPTHI. METaHOI U ATAHOJ: CTpOeHUE, GU3NYECKUE U XUMUYECKHE
CBOMCTBa (peakiuy ¢ aKTUBHBIMH MeETajllaMH, TajoreHOBOAOPOJaMH, TOpPEHHE), MpPUMEHEHHE.
Bonoponnblie cBsI3M MeXIy MOJIEKYJIaMU CIUPTOB. JlelicTBHe MeTaHOJa W ATaHOJa HAa OPraHu3M
YeoBeKa.

MHoroaToMHble COUPTHI. DTUJICHIVIUKOIb U TIUIEPUH: CTPOCHUE, (PU3NYECKHE U XUMHUYECKHE
CBOICTBa (B3aMMOJICHCTBHE CO MIETOYHBIMU METAJUIAMU, KaYeCTBEHHAs peaKus Ha

MHOTOATOMHBIE CIIUPTHI). JeiictBue HA  OpPraHu3M YenoBeKa.

[IpumeHeHue riMIepruHa U ATUIICHTJIUKOJIS.

@DeHoI: CTpOeHHE MOJIEKYIIbI, PU3NYECKHE U XUMHUYECKUE CBOMCTBA. TOKCHYHOCTH (eHoa.
[Ipumenenue denoua.

Anbrerunbl U KeToHbl. DopMmanbleru, aneTaabIeriua: CTpoeHue, (PU3NYecKue U XUMHUYECKUe

CBOICTBa (pCaKI_II/II/I OKHCJIICHHA KW BOCCTAHOBJICHHA, Ka4YCCTBCHHBIC peaKI_II/II/I), MOJIYYCHUC U
IMIPUMCHCHUC.

AIICTOH:  cTpoeHue, d)I/I3I/I‘leCKI/Ie W XUMHWYCCKHE CBOWCTBA (peaKkUWM OKHCICHUS W

BOCCTaHOBHeHI/Iﬂ), HOJIYYCHHUE U IPUMCHCHUC.

O,Z[HOOCHOBHI)IC MMpEACIIbHBIC Kap6OHOBBIe KHUCJIOTBI. MypaBLI/IHaSI U YKCYCHad KHUCJIOTHI:
CTPOCHUC, (I)I/I3I/I‘-ICCKI/Ie U XHUMHYECKHE CBOMCTBA (CBOﬁCTBa, O6IJ_[I/IC U KJIacCa KHUCIIOT, pCaKlus
BTCpI/I(bI/IKaLII/II/I), MOJIYYCHUC U TIPUMCHCHMUC. CTeapI/IHOBa}I n OJCHMHOBasd KHUCIOTBI KakK
NpEACTAaBUTCIIN BBICIIUX Kap60HOBBIX KHUCIOT. Mbljla KaK COJIM BBICHIHX Kap60HOBBIX KHUCJIOT, UX

MOJOIIIeE ASHCTBUE.



Crnoxnble 3pHUphl KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cioxHbIX 3¢gpupos. JKupsl.
I'mpponus xupos. [Ipumenenue xupos. buosornueckas posb )KUPOB.

VYraeBosbpl: cOCTaB, KiIacCU(pHUKAIMS YIIeBOIOB (MOHO-, IU- M ToJHcaxapuusl). [okoza —
MPOCTEHIINI MOHOCAaXapHuI: OCOOCHHOCTH CTPOCHHS MOJEKYIbl, (U3MUYECKUE W XUMHYECKHE
cBoMcTBa (B3auMoeiicTBue ¢ ruapokcuaoM meau(ll), okucnenne aMMHradYHbBIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBICHNE, OPOKCHHE TIIIOKO3bI), HAXOXKJICHHE B  MPHUPOJC, INPUMCHEHHE,
ounonorundeckasposib. DotocunTe3. PpyKTO3a KAaK U30MEP TITFOKO3HI.

Caxapo3sa — IpeACTaBUTENb JUCAXapHUAO0B, THAPOIN3, HAX0XKICHUE B IPUPOAEC U IPUMEHCHHE.

Kpaxman u nemmrono3a kak npupojHble noiaumepbl. CTpoeHHE Kpaxmana U LEUIIOJIO03BI.
duznyeckue U XUMHYECKHE CBOMCTBA Kpaxmaya (THIpOJIM3, KAUeCTBEHHAs PEaKIIUs C HOJIOM).

DKcrepuMeHTalIbHbIE METO/Abl  HM3y4YeHUus BELIECTB U WX TpeBpalleHUi:
MpOBEJIeHHE, HaONI0/IeHUe M ONMCAaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE CHUPTOB,
KAaueCTBEHHbIE pEaKIUU OJHOATOMHBIX CHUPTOB (OkHcieHue dTaHona okcujgoMm Memu(ll)),
MHOTOATOMHBIX CIUPTOB (B3auMoJecTBUE ThuiepuHa c ruapokcuaoM wmemu(Il)), ampmerumos
(oxucieHne aMMuavHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom meau(ll), B3aumoneiicraue

Kpaxmaja ¢ H0JIOM); TIPOBEJIEHNE MTPAKTUUECKONU PabOThI: CBOMCTBA PaCTBOPA YKCYCHOU KUCIIOTHI.

Pacuérnnie 3agaun
Brruncienuss mo ypaBHEHHIO XMUMHYECKOW peakiuuu (Macchl, 00bEMa, KOJUYECTBA HCXOJTHOTO
BEIIIECTBA WJIA MPOAYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX

BEIECTB WM IPOAYKTOB PEAKIIIH).

A30Tc0uepmamne OpraHn4eCKue COCIMHCHUS

AmuHBl. MeTHJIaMHUH M aHWJIMH: COCTaB, CTPOCHHE, (bI/I3I/I‘IeCKI/IC 1 XMMUYECKHE CBOMCTBA

(FODGHI/IC, B3aMMOJCHCTBHE C BOJAOH U KI/ICJ'IOTaMI/I).

AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE OpraHUYEeCKUEe COeIuHCHHs. DU3NYECKHEe U XUMHYCCKHE
CBOWMCTBAa AaMHUHOKHCIOT (Ha TIpUMEpe TJIMIMHA). bHoJOrmdyeckoe 3HAYCHHE aMHHOKHUCIIOT.
IlenTunael.

benku Kak  IPUPOJHbIC BBICOKOMOJIEKYJISIPHBIE COCIMHEHMUS. IIepBuynas,
BTOpUYHAS U TpeTUYHas CTPyKTypa OenkoB. XHWMHUYECKHE CBOMCTBa OEIKOB: THIPOJIH3,
JIeHaTypallus, KaueCTBEHHbIE PEaKIINi Ha OETKU.

DKCneprUMEHTAIbHBIE METO/IbI U3YyUYEHUS BEIIECTB U UX  [peBpalICHUM:
HaOO/IeHNEe U OMUCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OeNKOB MPH HArpeBaHUHU,

IBCTHLIC pCAKIINU OCJIKOB.



BricokomoliekyIsipHbIe COeUHEHNS

OCHOBHbBIE TMOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTEIEHb MOJUMEPHU3ALINH, CPEIHSS MOJIEKYJsipHas Macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYIISIPHBIX COCMHEHUHN — MOJIMMEPU3AITUS U TIOJIMKOH ICHCAITUS.

IInacTmaccel (HOJII/IBTI/IJICH, OOJIUTIPONHUJICH, NOJJUMBUHHUIXJIOPHUI, HOJ'II/ICTI/IDOJI). HatypanbHEIA U

CUHTETHYECKHE Kayuyku (OyTaaWEHOBBINA, XJIOPOIIPEHOBBIM M HW30OPEHOBHIN). BosgokHa:

HATypaJlbHbIE (XJIOIOK, IIEPCTh, INENK), KMCKYCCTBEHHBIC (AQllETaTHOE BOJOKHO, BHCKO03a),

CHUHTETHUYECKHE (KAIIPOH U JIABCaH).

3KCHepI/IM€HTaJ'IBHBIe METOAbI N3YUYCHUA BCIICCTB n ux HpeBpaHIGHI/II\/'IZ

O3HAaKOMIJICHHUE C O6p33HaMI/I MMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC, Kay4yKOB.

Me:knpeaMeTHbIe CBS3H

Peanmusamus MeXnpenMeTHBIX CBSI3€M INpU M3y4eHMM oOpraHudeckod xummn B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BAaHUE KaK OONIMX eCTeCTBEHHO-HAyYHBIX MOHITHH, TaK H
MOHATHH, SBIISIOMIMXCS CUCTEMHBIMH TSI OT/ICTBHBIX IPEMETOB €CTECTBEHHOHAYYHOTO ITUKIIA.

OOmre ecTeCTBEHHO-HAYYHBIC MOHSTHS: SBICHUE, HAy4HBIH (pakT, rumoresa, 3aKOH, TEOpws,
aHaJlu3, CHHTE3, KiaccupuKauus, NEePUOAUYHOCTb, HAOIIOJECHUE, H3MEpPEHHE, HKCIEPHUMEHT,
MOJEITUPOBAHUE.

®uznka: MaTepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MOJEKyja, SHEPreTHYeCKUil YpOBEHb,
BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSTHHE BEIECTBA, (M3NYECKUE BEIMYMHBI U €AMHMIIBI X
HU3MEpEeHUsl.

buonorus: knerka, opranusm, Ouochepa, oOMeH BemecTB B oOpraHusme, (GOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCIIKH, YTIICBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE TOPO/IbL, MOJIE3HBIE HCKOTIAEMBbIE, TOTLIUBO, PECYPCHI.

TexHosorusi: NuUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAJIBHOTO MHUTAHMS, MOIOIIHE CPEICTBA,
JIEKapCTBEHHbIE W KOCMETHUYECKHE MpernapaThl, MaTepualibl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX

BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUS» YIAYBJIEHHBINA YPOBEHD

TeopeTnyeckne 0CHOBBI OPraHUYECKON XUMHH

[IpenMer W 3HaueHHWE OPraHUYECKOW XHMHH, TMPEICTABICHHE O MHOTOOOPa3UU OPraHUYECKUX
COEIMHEHUI.
DNEeKTPOHHOE CTPOEHHE aToMa Yriepojia: OCHOBHOE U BO30YKIEHHOE COCTOsIHUS. BaneHTHBIE

BO3MOXXHOCTM aToMa yriepoja. XHMHUYECKas CBA3b B OPraHUYECKUX COEIMHEHUAX. Tumsl
ruOpuIM3allM aTOMHBIX OopOuTaneil yriepoaa. MexaHU3Mbl 00pa3oBaHMs KOBAJEHTHOM CBS3U

(0OMEHHBIH U TOHOPHO-aKLENTOPHBIH). THUIBI IepeKpbIBaHMUS ATOMHBIX OpOUTANIEH; G- U T~ CBSI3H.



OpnuuapHasi, 1BOiHAas U TpoiiHas cBs3b. COCOOBI pa3phiBa CBA3EH B MOJIEKYJIAX OPraHMYECKHX
BemecTB. [loHsATHE 0 CBOOOHOM paguKaie, HyKieo(huie u MIeKTpoduie.

Teopus cTtpoeHus oprannyeckux coeauHeHuii A. M. bymiiepoBa 1 COBpeMEHHbIE NIPEACTABICHUS
O CTPYKType MOJIEKYJl. 3HaUeHUE TEOPUU CTPOECHHUS OPraHUYECKUX COelMHEHUN. MoeKylsapHble U
cTpykTypHBIe (hopMyibl. CTpyKTYpHBIE (OPMYIBI Pa3IMYHBIX BUAOB: Pa3BEPHYTAst, COKpaNIEHHAS,
CKEJIETHASI.

N3omepus. Buasl n3oMepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexTpoHHbIE 3((HEKTHI B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUHN (MHIyKTUBHBIA U ME30MEPHBIH
3¢ deKThI).

[IpencraBnenue 0 Ki1accupuKaIuu OPraHuYECKHUX BEILIECTB. [TonsiTue o
¢byHKMoHanpHOU rpymnmne. ['omonorus. ['omonorndeckue psaasl. CucremaTHueckas HOMEHKIaTypa
oprannueckux coeauHeHuil (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX MTPEICTABUTENEH.

OcobGeHHOCTH U KJ1accuukanuys OpraHuYeCKUX peaKIuid. OKHCIIUTENTHEHO-
BOCCTAHOBHTEIIBHBIE PEAKIIUN B OPTaHNYECKON XVUMUH.

DKCnepuMeHTaIbHbIE METOJBl  HW3YYCHHS BEIIIECTB U HUX  TPEBPAIICHHI:
03HAKOMJIEHHE C 00pa3liaMyi OPTaHMYECKHX BEIIECTB W MaTepuajlaMH Ha WX OCHOBE; OMBITHI IO
MIPEBPALEHUIO OPraHMYEeCKUX BEIIECTB NpU HarpeBaHuU (IUIaBlieHUE, OOYIIIMBaHHE U TOpPEHUE);
KOHCTPYHPOBaHUE MO/JIEJIel MOJIEKYJl OpTaHUYECKHUX BEIIECTB.

YriaeBoaopoabl
Anxanpl. ['oMoylorMYecKkuii psx aikaHoB, oOmas QopmMyna, HOMEHKIATypa W H30MEPHSL.

BHGKTpOHHOG U IIPOCTPaHCTBEHHOC CTPOCHHUE MOJICKYJ aJIKaHOB, Sp3

-ruOpuaN3anusl aTOMHBIX
opOuTaneit yrieposa, o-cBsizb. KondopmMepbl. Du3nvecknue CBOWCTBA aJIKAaHOB.

XuMu4eckue CBOICTBa AJIKaHOB: peaxiuu 3aMelIeHus, H30MepH3aIuH,
NEeTUPUPOBAHMS, LHUKIW3AIMU, MUPOJHM3a, KPEKUHra, ropeHus. lIpeinctaBieHue 0 MexaHU3MeE

pEaKIMi paJuKaJbHOI0 3aMEIICHHUS.

Haxoxnenue B mpupoae. CriocoObl mosydeHus U npuMeHeHue ankanoB. [uknoankansl. OOmias
¢dbopmyna, HoMeHkIaTypa u u3omepusi. OCOOEHHOCTH
CTPOEHUS U XMMHUYECKHX CBOMCTB MaJbIX (IIMKIIOMPOIAaH, IUKIOOYyTaH) U OOBIUHBIX (IIMKIOMEHTaH,
LUKIIOTeKCaH ) IUKI0aakaHoB. CrocoObl MOMy4YeHUs U TPUMEHEHHUE ITUKII0ATIKAHOB.

Ankensl. ['omonoruyeckuil psif ankeHOB, oOmas ¢opMyna, HOMEHKIATypa. DJIEKTPOHHOE U
2
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKeHOB, Sp THOpHIM3alMs aTOMHBIX OpOUTaneil yrueposa,

6- U m-cBsa3u. CTpyKTypHas M reoMeTpudeckas (Luc-TpaHc-) usoMepus. Pusndeckue CBOMCTBa
AJIKCHOB.

XUMHYECKUE CBOMCTBA: PEAKLMM NPUCOECIUHEHMSI, 3aMEIICHUS B (-TIOJIOKEHUE IIPU JIBOMHOU
CBSI3H, MOJIUMEPU3ALIUU U OKHCcIeHHs. [IpeicTaBieHre 0 MexaHu3Me peakui ___ 3JIeKTPO(UIBHOTO
npucoequHenus. Ilpasuno MapkoBHHKOBa. KauecTBEHHbIE peaKIIMK Ha ABOMHYIO CBS3b.

CrniocoObl mosTyuyeHHs 1 IPUMEHEHHE aJIKEHOB.

Ankanuensl. Kinaccudukanys ankaaueHoB (ConpsbKEHHBIE, H30JIMPOBAHHBIC, KYMYJINPOBAHHbBIE).
OCOOGEHHOCTH 3JIEKTPOHHOTO CTPOEHUS M XUMHUYECKHX CBOMCTB CONPSDKEHHBIX AUEHOB, 1,2- H
1,4npucoeaunenue. [lomumepusanust conpspkEHHBIX TUeHOB. CrocoObl MOMyYeHUs U TPUMEHEHHE
aJIKaJInEHOB.




Ankunabl. ['oMonorudeckwii psja ankuHOB, oOmas Qopmyna, HOMEHKIATypa M H30MEpHS.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AaJKWHOB, SP-THOPUIM3AIUS aTOMHBIX
opOuTaneit yriepoja. ®u3ndeckue CBOMCTBA aTKUHOB.

XUMUYECKUE CBOMCTBa: peakiuu MIPUCOCIMHCHHSI, TUMEpH3aIui |
TpUMEpH3AIHH, OKUCICHUs. KUCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIONIMX KOHIICBYIO TPOWHYIO CBSI3b.
KauecTBeHHBIE peakMi HA TPOMHYIO CBS3b.

CriocoObI MOJTydeHUsT ¥ IPUMEHEHUE AJIKHHOB.

ApomaTudeckue yriieBoaoposl (apensl). ['omomorumueckuit psig apeHoB, oOmas ¢opmyna,
HOMEHKJIaTypa U U30MepHUsl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYSIBl  OeH30I1a.

[IpaBuno apoMaTUYHOCTH,IPUMEPBI APOMATUYECKUX coeMHEeHN. DU3NUEeCcKue CBOMCTBA apEHOB.

XUMHYECKHE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEaKIMH 3aMelIeHHs] B OEH30JbHOM KOJIBIIE
U YIJIEBOJAOPOJAHOM paJHKaie, PEaKkIuu TPHUCOCAMHEHHUS, OKHUCICHHE TOMOJIOTOB OeH30:a.

IIpencraBieHne 0  MEXaHU3ME peaknuii JekTpoduapHOTO 3amenieHus. [IpeacraBienne 00

OPHUEHTHUPYIOIIEM JCHCTBUU 3aMECTUTENCH B OCH30JIbHOM KOJIbIIE HA  TMPUMEpPe  aJKIJIBHBIX
paarKagoB, KapOOKCHUIBHOM, THAPOKCUIBHON, aMUHO- M HUTPOTPYIIIBI, aTOMOB TaJIOTEHOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB ctupoia. [Tomumepusarus ctuposa. CriocoObl MOTydeHUs

Y IPUMEHEHHE apOMaTHYECKUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lonmyrasie HedTsiHBIC Ta3bl. HedTh 1 e€ npoucxoxkaenune. KaMeHHBINH yroib 1
MPOJYKTHI €T0 TIepepabOTKHU.

Crioco0b1 nepepaboTKu HedTH: MeperoHkKa, KPEKHHT (TepMHYECKUH,
KaTaJuTHueckuit), pudopmunr, nuponus. [IpoaykTel mepepaboTku HePTH, UX NPUMEHEHUE B
MIPOMBIIIIJIEHHOCTHU U B OBITY.

I'enernyeckas CBsI3b MEXKAY Pa3IMYHBIMU KIIACCAMH YIIIEBOJOPOJOB. DIEKTPOHHOE  CTPOCHHUE

raJIOTeHIIPOU3BOIHBIX YIIIEBOJOPOIOB. Peakiuu 3aMeleHusl rajoreHa Ha TUIPOKCOTPYIIY,

HUTPOI'PVYIITY, ITHMAHOIPYIILY, AaMHWHOTPVIIITY. I[eﬁCTBHe Ha TaJJOIrCHIIPOU3BOJHBIC BOAHOIO H

CIIMPTOBOI'O0 pacTBOpa ménoun. B3auMoaelcTBHEe AUrajoreHajlkaHOB C MarHMeM U IIMHKOM.

IlonaTue O MeETAUIOOPraHUYECKMX coeauHeHusx. Mcrnoab3oBaHue raJJorcHIIpOrU3BOHBIX

YIJIEBOJOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPTaHUYECKUX BEIECTB.

DKcIepUMEHTAIbHbIE METObl N3YyUeHMs BELECTB M MX MPEBpAIlCHH:: n3yuyeHne (Gpu3nyeckux
CBOMCTB YIJI€BOJIOPOJIOB (PaCTBOPHUMOCTH), KAaUECTBEHHBIX DPEAKLUI YIJI€BOJOPOJOB PA3IUYHBIX
KJaccoB (oOeciBeunBaHue OPOMHOM MM MOJHOW BOJIBI, pacTBOpa MEpMaHraHaTa Kalus,
B3aMMO/ICHCTBHE alleTUJICHA C aMMHuauHbIM pacTBOopoM okcuaa cepebpa(l)); kauecTBeHHOE
oOHapyXeHHe YIiepoja U BOJIOpOJa B OPraHMUECKHX BEILIECTBAX; MOJyUCHUE STHIICHA U U3YyUeHHe
€ro CBOWCTB; O3HaKomJieHHE ¢ KosulekuusmMu «Hedpts» n «Yromb», ¢ oOpaslamu IulacTMace,
Kay4yKOB U PpE3HMHBI;MOJEINPOBAHUE MOJIEKYII YIJIEBOJIOPOIOB M TaJIOTEHIPOU3BOJHBIX

YrieBOJOpPOJ0B.



Kucaopoacoaep:kamme oprannydeckue coeIMHeHUs

[IpenensHble onHOAaTOMHBIE cUpThL. CTpoeHHEe MOJIEKYN (Ha MpHMepe METaHOoja M STaHOJA).
I'omonoruueckuit psia, obmast opMyna, H30MepHsi, HOMEHKJIaTypa U kiaccupukanus. Ousudeckue
CBOMCTBa MpeAETbHBIX OJTHOATOMHBIX CIIUPTOB. BOIOpOIHBIC CBS3M MEXKIY MOJIEKYJIaMU CITUPTOB.

XUMUYECKUE CBOMCTBA: PEAKINH 3aMEIICHNUS, CTHAPATAIlNH, OKUCIICHHS, B3AUMOICHCTBHE C
OPraHMYECKUMHU W HEOPraHWYCCKHMMH  KUCJIOTaMH. lIpeicTaBieHWe O MEXaHW3Me peaKIHul

HykneouiapbHOro 3amemieHus. KauecTBeHHash peakiusi Ha OJHOATOMHBIE CHUpPTHL JledicTBue
ATaHOJIa U METAHOJIa HA OpraHu3M 4YejoBeka. CriocoObl MOTyYeHUs] U IPUMEHEHHE OJTHOATOMHBIX

CIIUPTOB.

[Ipocteie 3(hupBI, HOMEHKJIATypa Y U30MEPHS. OcobeHHOCTH (hUBUYECKUX U
XUMHYECKUX CBOWCTB.

MHoroaroMHbIe CIUPTBl —OTUJICHTJIUKONb W TinnepuH. Dusndeckue u XUMHUYECKUE
CBOMCTBA: PpEAKIMU 3aMEIICHUs, B3aUMOJICUCTBHE C OPraHMYEeCKUMU U HEOPTraHHMYEeCKUMU
KHCJIOTaMH, KaueCTBEHHAs peaKIisi Ha MHOTOATOMHBIEC CITHUPTHI.

JencTBue Ha  OpraHu3M YeJI0BEKa. CriocoOsl MOJTY4ECHUS Y IIPUMEHEHNE
MHOTOATOMHBIX CITHPTOB.

®deHout. Crpoenue MOJIEKYJIBI, B3aMMHOE BIIUSIHHE TUAPOKCOTPYIIIBI |
O6eH3oJspHOrO siapa. dusnyeckue cBoiicTBa (enosna. OcoOEHHOCTH XMMHYECKUX CBOWCTB (heHoJIa.
KauectBennsie peakiuu Ha (enon. ToxcuyHocTh (peHosa. CriocoObl TOJIyY€HUS W TMPUMEHEHHUE
(denona. denondopmanbaeruaHas cMoJa.

KapOonumnbHble coelMHEHNUS — aJbACTUABl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHHUIILHOM
rpymnmnsl. ['oMonoruueckue psabl anbIeruI0B U KETOHOB, 00mas Gopmyia, U30MepHs U
HOMEHKJIaTypa. Dusznyeckue CBOWCTBA albJIETUI0B U KETOHOB.

XUMUYECKHE CBOICTBA albJETHI0B U KETOHOB: pEaKUWU [PUCOECTUHEHHUS.
[IpencraBiaenure 0 MeXaHU3ME pEaKIUN HYKICO(QHUIBLHOTO IPUCOECIUHEHMUS. Okucienue

aIBJIETU/IOB, KAueCTBEHHble peakuuu Ha  ajpaerujpl.  CrocoOsl HOJIy4EHUs u
IPUMEHEHHE AJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE THpeeiIbHbIE KApOOHOBbIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHHSI MOJIEKYJ
KapOOHOBBIX KHcHOT. M3omepuss u HoMmeHkiarypa. Dusnueckue CBOWCTBA OJHOOCHOBHBIX
IIpeJeNbHbIX KAPOOHOBBIX KUCIOT. BoopoiHbIE CBS3M MEXK Y MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.

XUMHUECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakIys 3Tepu(UKALIH, PEAKLIUU C yYacTUEM
YTJIEBOJOPOJHOTO pajvKaa.

Oco0eHHOCTH CBOMCTB MypaBbUHON KUCIIOTBHI.

[lonsiTue O MNPOU3BOAHBIX KApOOHOBBIX KHUCIOT — CJHOXHBIX 3¢QUpax, aHCUIpUiax,
rajJloreHaHruipuaax, aMuaax, HUTpUsax.

Msoroo6pa3ue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEIMpPEENbHBIX U apOMaTHUYECKUX
KapOOHOBBIX KHCIIOT, JAMKAPOOHOBBIX KHCIIOT, TMIPOKCUKApOOHOBBIX KHUCIOT. IIpenctaBurenu
BBICIIUX KapOOHOBBIX KUCJIOT: CT€APUHOBAsA, NAIbBMUTHHOBAS, OJIEMHOBAsA, JUHOJIEBAs, JINHOJICHOBAS

kucnoThl. CriocoObl MOMyYeHHs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

CnosxHbIe 3bupEIL. I'oMmostornueckuii psaa,  oOmias dbopmyna, M30MepHUs U
HOMeHKIaTypa. Ou3ndeckne U XMMHYECKHUe CBOMCTBA: TUAPOJIN3 B KUCIIOH U IIENOYHOH cpejie.

Kupsl. Ctpoenue, Quznueckue U XUMUYECKHE CBOWMCTBA KHUPOB: THUIPOJIH3 B KHCIOH H
mennoyHoi cpene. OCOOEHHOCTH CBOMCTB JKHMPOB, COAEPIKAIIUX OCTATKH HEMpEeAeNbHBIX KUPHBIX
KHUCTOT. JKupbl B ipupo/Ie.

Mpi1d Kak CcoJM  BBICHIMX KAapOOHOBBIX KHCIOT, WX Molomlee jeictBue. IloHsATHEe O
CHHTETHYECKHX MORIIUX cpeactBax (CMC).

OO01mas XxapakTepUCTUKA YTIEBOIOB.




Knaccugukanus yrieBo1oB (MOHO-, M- U MTOJIUCAXapPHU/IbI).
MoHocaxapusl: I7II0K03a, (GpykTo3a, rajakrosa, pubo3a, He30K-cupubo3a. Dusuyeckue
CBOMCTBa U HaxoxjaeHue B mnpupoae. Porocunres. Onrtuueckas wnzomepus. Kosapyaro-nienHas

TayTOMEpHsI Ha PUMEPE MOJICKYIIBI [IIFOKO3bI, MPOEKIIUN Xeyopca, o, 3 -aHOMEpbI TIIOKO3bI.
XUMHUYECKHE CBOICTBA TJIIOKO3BI: PEAKIMH C yYaCTHMEM CIHPTOBBIX M albJETMIHON Tpym,
CIMPTOBOE U  MOJIOUHOKHCIOe OpoxeHue. IIpuMeHeHue IIroKO3bl, €€ 3HAYCHHE B

KU3HEICATCIILHOCTH OPraHu3Ma.

Jucaxapuibl: caxaposa, MajbTO3a U JIaKTO3a. BoccranaBnuBatromue U
HEBOCCTAHABIIMBAMOIINE Jucaxapuabl. [maponu3 aucaxapuaoB. HaxokneHue B TpHpPONE H
MIPUMCHCHHE.

[Tomucaxapuapl: Kpaxmalsl, TJIUKOTeH M Ieiurono3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmaa,
TJIMKOTeHA W TEJUTI0N036l. DHU3nvecKkre CBOMCTBA KpaxMajia M IEJUTIONI03bl. XUMHYECKUE CBOWCTBA
KpaxMaja: THAPOJIH3, KA4eCTBCHHAs PEaKIUs C HOJOM. XWUMHYECKHE CBOWCTBA IICIITIOIO3bI:
TUAPOJIU3, MOydeHne 3(pupoB memwtrosio3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHbIN MIENK).

DKcIepuMeHTATbHbBIC METO,TBI W3YYCHUS BEIIICCTB " 1704 TIPEBPAICHUIN:
PacTBOPUMOCTh PA3IMYHBIX CIUPTOB B BOJIC, B3aMMOJICHCTBUE 3TaHOJIA C HATPUEM, OKHCIICHHE
ATUIIOBOTO CIUPTA B alIbJIETH/I HA PACKAIEHHON MEHOW MPOBOJIOKE;

OKHCJICHHE 3THJIOBOTO CITHPTa JTUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHUE BHICOMATEPHUATIOB);
KaueCTBEHHBIC PEaKIMU Ha albJAeTUIbl (C THUApOKcHaoM auammuHcepeOpa(l) m rumpoxcumom
menu(Il)); peakmust raunepuHa c ruapokcuaoM wmeau(ll); xumuyeckue CBOWCTBa pacTBOpa
YKCYCHOW  KHCJIOTBI;, B3aUMOJCHCTBHME pacTBOpa TNIOKO3bl ¢  ruapokcuaoMm  Mmeau(Il);
B3aMMO/ICHCTBUE KpaxMmaya ¢ MOJOM; pellleHrne SKCIEePUMEHTaIbHBIX 3a7a4 1o TeMaMm «CHupTsl U
dhenonsy. «KapOoHOBBIE KUCTOTHI. CIIOXKHBIE YPUPBD».

A3oTcojep:kalye opraHnnyeckne coeJuHeHust

AMUHBI — OpraHuYecKHe Mpou3BoAHbIe aMmuaka. Kinaccudukanus aMuHOB: anudaTudeckue u
apoMaTHYeCKHe; TEepBUYHbIC, BTOPUYHBIE M TpeTuuyHble. CTpoeHue Mojekyn, obmas Qopmyra,
M30MepHs, HOMEHKJIATypa H (PU3NUECKHE CBOUCTBA. XUMHUECKOE CBOWCTBa

anmuQaTUIecKuX aMHHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHME, B3aMMOJICHCTBUE IEPBHYHBIX aMHMHOB C a30TUCTOM kuciotod. Comm
AITKUIIAMMOHHUSL.

AHMIMH — MpeJCTaBUTENIb aMUHOB apoMaThueckoro psaa. CrpoeHue aHwiIMHA. B3aumHoe
BJIMSHUE TPYIIl aTOMOB B MoOJeKyde aHwinHa. OCOOCHHOCTHM XMMHYECKHX CBOMCTB aHHWIMHA.
KauecTBeHHBIE peaKkMy HAa aHWIIMH.

CnocoObl TMONy4eHUs W MpPHUMEHEHHE anuQaTHueckux amuHOB. llomydeHne aHWIMHA W3
HUTpoOEH3011a.

AmuHokucnoTsl. HomenknaTypa u um3zomepusi. OTAenbHbIE NPEACTABUTEIN O-aMUHOKHUCIIOT:
[JIMIUH, aJaHuH, (QeHWJIalaHUuH, CEpUH, [NIyTaMUHOBAs KUCIOTA, JAM3HMH, IMCTEUH. Ontuyeckas
U30Mepus _ aMUHOKUCHOT: D-u  L-amMuHOKHMCIOTBI. Du3MUECKHEe CBOWCTBA aMUHOKUCIOT.

XUMHUECKUE CBONCTBA AMHMHOKHMCIOT Kak aM(pOTEpPHbIX OpPraHMYECKUX COCIMHEHMH, peakuus
MOJINKOHJICHCAIIUHM, OOpa30BaHME IENTHAHOW CBs3U. buojormueckoe 3Haue€HHE aMHHOKHUCIIOT.
CuHTe3 ¥ rUApOIN3 NENTHIOB.

benku kak npupojansle monuMepbl. [lepBuuHas, BTOpHYHAs M TPETHYHAS CTPYKTypa OENKOB.
XuMHUYecKrue CBOMCTBa OETKOB: TUAPOIIN3, IEHATYpaIHsl, KAYeCTBEHHbIE PEAKIIUU Ha OEJIKH.



IlonsaTue 00 a30TCOoACPpKKAIIX T'CTCPOLIUKIINYCCKUX COCAUMHCHUAX.

IIupyMHUIMHOBBIE KW IYPHUHOBBLIE OCHOBaHHSI. HYKICHMHOBBIC KHCIOTBI: COCTaB, CTPOCHHE U

OHOJIOTHYECKas POJIb.

DKcIepuMEHTAIIbHbIE METO/1bI U3y4EHUs BELIECTB U UX  IpEeBpallcHUN:
pacTBopeHue OeIKOB B BOJIE; A€HATypalus OEJIKOB IIPU HarpEBaHUHU; LIBETHBIE PEaKUU Ha
OenKky;  pelleHWe  OSKCIEPUMEHTAIbHbIX  3aJad [0 TeMam
«AsoTcoaepxkalye OpraHuuaecKue CoOeIMHEeHNUs» 1 «Pacrio3HaBaHue OpraHu4eCKUX COCIUHEHUIN.

BBICOKOMOJIQKyJIﬂprIe COCAMHCHUSA

OCHOBHBIC IIOHATUS XHMHH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁI MOHOMCp, HOJHUMED,
CTPYKTYPHO€ 3BCHO, CTCIICHB MTOJIMMEpHU3aAllUn, CPECAHAA MOJICKYJIApHAsA Macca. OCHOBHEIE
MCTOJAbI CHMHTC3a BBICOKOMOJICKYJIAPHBIX COC)II/IHGHI/Iﬁ — HnoJuMepus3anus U MOJUKOHACHCAIUA.
IIpencraBnenne O CTEPCOPErYIIPHOCTA M HAJAMOJCKYISIPHOM CTPYKTYPE IMOJIHUMEPOB,

3aBUCHMOCTb CBOMCTB IOJIMMEPOB OT MX MOJEKYISIPHOTO ¥ HAJIMOJIEKYJIAPHOIO CTPOCHUS.
[Tonumepnsie matepuanbl. [lmactmacchl  (HOMMATHIIEH, MOJMIPOINWIEH, MOJUBUHUIXIOPHI,
MOJIUCTUPOJ, MOJMMETHIMETAKpUiIaT, TOJIMKapOOHATHI, MOIUATUICHTEpeTanaT). Y THIH3aUs U

nepepaboTKa IIacTuka.

DnacToMepsl: HATypalIbHBIA KaydyK, CHHTETHYECKHE KayqykH (OyTaarneHOBBIN, XJIOPOTPEHOBEIH,
M30IPEHOBBIN) U CUIUKOHEL. Pe3nHa.

Bonokna: HaTypanpHble (XJIONOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

ITosumepsl cnenuanbHOro Ha3Ha4deHUs (TeIoH, KeBjap, AJIEKTPONPOBOIAINE HOJIMMEDSI,

OnopasiiaraeMsle HOJUMEDEL).
DKCcIepuMeHTATbHBIC METOIBI U3YYCHUS BELLIECTB U WX  TPEBpaIICHHA:
O3HAKOMJICHHE C O00OpaslaMy TPHUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB;

PEIICHUE DKCIICPUMEHTAIBHBIX 3a4a4 110 TEMC «Pacrio3HaBaHMe IIACTMACC U BOJIOKOHY.

Pacuérnnie 3agaun

HaxoxnaeHne MOJICKYISIpHOH (OpMYJIBI OPraHMYECKOTO COCIUHEHHS II0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOMSIIMX B €ro COCTaB; HAXOXJICHUE MOJICKYISIPHOH (OPMYIBI OPraHU4eCcKOro
coeIMHEHMS 110 Macce (00bEMY) MPOIYKTOB CropaHus; MO0 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
MPOJAYKTOB pEAaKIMH W/WIW HMCXOJHBIX BEIICCTB; YCTAHOBJICHUE CTPYKTYPHOH (OPMYIIBI
OpPraHUYeCKOTO BEIIECTBA Ha OCHOBE €ro XHMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB IOJIyYCHHS,
OTIpEICIICHUE JIOJHU BBIXO1a MIPOIYKTa PEAKIIUU OT TEOPETUICCKH BO3MOXKHOTO.

MexnpeaMeTHbie CBSI3H

Peanuzanms MCKIPCAMETHBIX CBs3EH Ipu HU3y4YCHUU OpF&HH‘ICCKOfI xumun B 10 Kjacce
OCYIICCTBIIACTCA 4€PE3 UCII0JIb30BAHUC KAK O6H.[I/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TakK u
HOHHTHﬁ, NPUHATBIX B OTACIIBHBIX IPEAMCETAX €CCTCCTBCHHO-HAYYHOI'O LIUKIIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC IIOHATHA: ABJICHUC, Hay‘lHBIfI (1)8.KT, THUIIOTE3a, TCOpPUs, 3aKOH,
aHaJIu3, CHUHTC3, KJIaCCI/I(I)I/IKaI_II/ISI, HaﬁHIOI[eHI/IC, HU3MCPCHUC, OKCIICPUMCHT, MOJICIIb,
MOJCIUPOBAHUC.

dusuka: Marepusi, atoM, JSJICKTPOH, HPOTOH, HefITpDH, MOJICKYIIa, 3HCpFeTI/I‘-ICCKI/II71 YPOBCHD,
BCIICCTBO, TCIIO, 06’béM, arperaTHoe COCTOSAHHC BCHICCTBA, (1)I/I3I/ILICCKI/IC BCJIIMYHHBI, CIWHUIIBI
HU3MEPCHHA, CKOPOCTh, DOHEPT U, MaccCa.



buonorus: KJIETKa, OpraHu3M, 9KOCHCTEMA, onocdepa, MeTad0In3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOTpO(HBIA THUIl NHUTAHUS, OpoXeHHe, (POTOCUHTE3,
JbIXaHUe, OeNKHU, YIIIEBO/IbL, )KUPBI, HYKJIIEMHOBBIE KHCIOTHI, (DEPMEHTHI.

I'eorpadusi: mosie3HbIe UCKOMIAEMbIE, TOTIIIHBO.

TexHonorus: MUIIEBbIE TPOAYKTH, OCHOBHI PAllMOHAJIBHOTO IHTAaHUS, MOIOIIUE CPEICTBA,
MaTepHaJIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KIIACC «OBIIAA U HEOPTAHUYECKASA XUMUS»

BA3OBBIN YPOBEHDb
TeopeTnyeckue 0CHOBbI XHMHH

XUMHUYECKUH d7eMeHT. AToM. SIIpo aToMa, U30TOIBI. DJIEKTPOHHAsA 000JI0YKa. DHEPreTUIECKIE
YPOBHHU, MOIYPOBHH. ATOMHBIE OpOuTanmu, S-, P-, d-smemeHThl. OCOOEHHOCTH pacrpeeTCHuUs
AJIEKTPOHOB 1O OpPOUTAIsIM B aroMax »3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAs
KOH(UTrypanus aToMoB.

[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema xumudeckux 3neMmeHToB /. M. Menneneesa.
Csa3p nepuoanueckoro 3akoHa u llepuonmueckon CHUCTEMBI XMMHUYECKUX JIEMEHTOB /.
N. MenzeneeBa ¢ COBpEMEHHOM T€OPUEN CTPOEHUSA aTOMOB. 3aKOHOMEPHOCTH  U3MEHEHUS
CBOMCTB  XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMblX HMH TPOCTBIX U CIIOKHBIX
BEIIECTB M0 TPyIIaM U nepuoaaM. 3HaueHUe MepruoInYecKoro 3aKoHa B pa3BUTUU HAYKU.

Crtpoenue BemecTBa. XUMHUECKas CBsA3b. BUIbI XUMHUUECKOH CBsI3U (KOBaJICHTHAS HETIOJSIPHAS 1
MOJISIPHAsI, HOHHAS, METAJUTMYECKas ). MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOW  XMMHYECKOH
cBs3u (OOMEHHBIN 1 JIOHOPHO-AKIICTITOPHBIN ). Bomoponnas CBSI3b. BaneHnTHOCTS.
DneKTpoOTpULATENBHOCTh. CTeneHb OKUCIIeHNs. FIOHBI: KAaTHOHBI I AaHUOHBI.

BemectBa MONEKYISIpHOTO U HEMOJIEKYJISPHOTO CTPOEHHUs. 3aKOH TIOCTOSHCTBA COCTaBa
BEIIECTBA. THUIbl KPUCTAUIMYECKHX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIA
KPUCTATTNYECKON PEIIETKHU.

[lonsitTne o aucrepcHbIX cucTteMax. VICTUHHBIE UM KOJUIOMJAHBIE pacTBOpbl. MaccoBas a0
BEII[ECTBA B PacTBOPE.

Knaccudukanuss HeopraHmueckux coenuHeHuil. HoMeHkiaTypa HeEOpraHW4ecKHMX BEIIECTB.
I'enetrnyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAUICKAIINX K PA3IMYHBIM KJIaccaM.

Xumuyeckas peakuua. Krnaccudukanuss XUMHYECKMX peakUuid B HEOPraHUYECKOW U
OpraHMYEeCKOM XMMHH. 3aKOH COXPAHEHHUsI MACChl BELIECTB; 3aKOH COXpPAHEHUs U MPEBpALICHUS
SHEPrUM MPU XUMUYECKUX PEAKIUSIX.

Ckopocth peakuuu, €€ 3aBUCUMOCTh OT Pa3NU4HBIX (akTopoB. OOpaTUMble pEaKIHH.
XHUMHUYECKOE PaBHOBECHE. ®DaxTopHl, BIUSIONIME  HA  COCTOSHUE  XMMHYECKOIO
paBHoBecus. [Ipunuun Jle arense.

OnexTponuTHueckas auccouuarnus. CunbHble W crnabble anmekTponuThl. Cpema  BOTHBIX
pPacTBOPOB BEIIECTB: KHUCIasd, HelTpanbHas, menouHas. [lonarue o BogopoaHoM mokasarene (pH)

pacTBOpA. Peakiiun noHHOTO oOMeHa. T'uaponuns HeOpraHWYECKUX U OPraHNYeCKUX BEIIECTB.
OKHCIIHTEIbHO-BOCCTAHOBUTEILHBIC pCaKknuu. Ilonatue 00 OJCKTPOJM3€ pacCijiaBOB H

pacTBOPOB cojei. IIpuMeHeHne AIEKTPoIr3a.

3KCHepI/IMCHTaJ'IBHBIC METOAbI N3YUYCHUA BCIICCTB )41 ux HpeBpaH.IeHHﬁ:
ACMOHCTpaluAa Ta6J'II/II_[ ((HepI/IOIII/I‘-ICCKa}I CHUCTEMA XUMHUYCCKHUX 3JJICMCHTOB I[I/I MCHI[CJ'ICCBa»;
HU3YUCHUC MoJemei KPUCTAJTNIMICCKUX pCI_I_IéTOK; Ha6J'IIO,I[eHI/Ie " OIMMCAaHUC NCMOHCTPAIWUOHHBIX U
J'Ia60paTOpHLIX OIIBITOB (paSJ'IO)KCHI/IC MEpOoKCHUaa BOAOPOJa B MIPUCYTCTBHUU KATAJIN34aTOPA4,




OIIPEJETICHUE CPEeAbl PACTBOPOB BEIIECTB C IOMOLIbIO YHHBEPCAIBHOIO HMHIUKATOpA, PEaKIUu
MOHHOTO OOMEHa); TMPOBEJICHHE NPAKTHYECKOW paboTel «BnusHHE pa3nuuHbBIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOW PEaKIIUM.

PacuéTHble 3a1aun

Pacuérel 1o ypaBHEHMSAM XMMHUYECKHUX DPEaKUHUH, B TOM YHCIEC TEPMOXUMHUUYECKHE DPaCUEThI,
Pacy€TsI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBAsl IOJISI BEIIECTBAY.

Heopra}mquKaﬂ XUMHUA

Hewmeramnsl. [lonoxenne HemeramwioB B [lepuoanyueckoit cucreme XumMudeckux 3iementos J1.1.
MenneneeBa U 0COOEHHOCTU CTpoeHUsI aTOMOB. dDU3nMYecKkre CBOWCTBA HEMETAIUIOB. AJUIOTPOIHS
HEMETAJJIOB (Ha MpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAJUIOB (TaJIOTE€HOB, CePhI, a30Ta, ¢pocdopa, yriepoaa u
KpEMHHUS1) U UX COEAMHEHU (OKCHJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHU).

[IpumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCMHEHU.

Meramnsl. [lonoxenne meramioB B Ilepmoanueckoil cucteme XumMuyeckux snemeHToB [ U.
MenneneeBa. OCOOEHHOCTH CTPOCHHS JJIEKTPOHHBIX O0O0O0JIOYEK aTroMOB MeTaymioB. OOmue
¢uznueckue cpoiictBa MeTawioB. CIlaBbl METaIOB. DJIEKTPOXMMHUYECKHM pSIi HampsLKEHUH
METaJJIOB.

XWMHYECKHE CBOMCTBA BKHEHIIMX METAUIOB (HATPUM, Kaaui, KalabI[Ui, MarHui, aTFOMAHUH,
LIUHK, XpOM, eJe30, Me/Ib) U UX COCTUHEHHH.

OO6mwme crocoOwl moaydeHus MetaioB. Metamnyprus. Kopposus metamnoB. CriocoObl 3amuThI
oT Koppo3uu. [IpuMeHeHne MeTamuioB B ObITY U TEXHHUKE.

DKCIepUMEHTAIIbHBIE METOJIbl M3YYCHHS BEIECTB WM WX TPEBPAICHHUNA: M3YYCHUE KOJUICKIIMH
«MeTamibl U CIUIaBb», 00pa3loB HEMETAJIOB, pEIICHHE  OJKCIEPUMEHTAIBHBIX  3ajad;
HaOJIO/ICHUE W OINMCAaHHWE JIEMOHCTPALMOHHBIX W JIAOOPATOPHBIX OIBITOB (B3aMMOJCHCTBHUE
THJIPOKCUA ATIOMHUHHUS C PACTBOPAMHU KHCIOT M IIENIOYeH, KaYeCTBEHHBIC PEaKIUM Ha KaTHOHBI
METaJIJIOB).

Pacuérnbie 3agaun

Pacuétnl Macchl BelecTBa UiIU 00BEMa ra3os I10 HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC WU
O6’LéMy OJHOTO M3 YYACTBYHOHIUMX B PCAKIIMU BCHICCTB, paC‘léTLI MacCChbl (O6’LéMa, KOJIN4YCCTBA
BeH_IeCTBa) MMPOAYKTOB pCaKluu, €CJINU OAHO U3 BCIICCTB UMCCT IIPUMCCHU.

XuMHuA M )KH3Hb

Ponmp xumum B oOecnedyeHUH 3KOJ'I01"I/ILIeCKOI\;I, 3HepFeTquCKOﬁ U IHIIEBOU 6C3OHaCHOCTI/I,
Pa3sBUTUH MCIUIVHBI. IlonsTue o HAaYYHBIX METOAaX IMMO3HAHHUA BCHICCTB U XUMHUYCCKUX peaKHHﬁ.

Hpe,Z[CTaBJ'IeHI/IH 00 06IJ_II/IX HAaYYHBIX IIPUHIOUIIAX MTPOMBIIIJICHHOTO IOJYYCHUS Ba)KHEMIIINX
BCIICCTB.

YenoBek B MHUpPC BCOIECTB W MATCPUATIOB: Ba)KHEHIIIHIE CTPOUTCIILHBIC MAaTCpHUaJlbl,
KOHCTPYKIIMOHHBIC MAaTCpHaJIbl, KPACKH, CTCKJIO, KCPpAMHKA, MAaTCpHUAJIbl [JISI OJJICKTPOHUKHU,
HaHOMAaTCpHuaJibl, OpTaHUYCCKUC U MUHCPAJIbHBIC y;[o6peHI/1;1.



XuMus U 30pOBbE YEJIOBEKA: IPABWJIA UCIOJIb30BAaHUSA JICKAPCTBEHHBIX IIPENapaToB; IPaBUIIA
0€30I1aCHOTO HCII0JIb30BaHMSI MTPENIapaToB OBITOBOI XMMHH B TIOBCEAHEBHOM KU3HHU.

MexnpenameTHble CBSI3U

Peanuzanus MexnpeaIMeTHbIX CBSI3€M MpU M3ydyeHUU oOliedl u HeopraHuyeckoil xumuu B 11
KJIaCCE OCYLIECTBIISIETCS Yepe3 MCMOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYyYHBIX MOHSTUH, TaK U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHATHUS: HAyYHBIH (PaKT, TUMOTE3a, 3aKOH, TEOpHsl, aHAJIM3,
CHHTE3, KiIacCU(HUKAIMs, MEPUOJUYHOCTb, HAOIIOJCHNE, OJKCIIEPUMEHT, MOJIEIHPOBAHUE,
U3MEpEeHue, SIBJICHUE.

®usnka: Mmarepusi, SHEpPrus, macca, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOII,
PavoaKTUBHOCTh, MOJIEKYJa, DHEPIeTUYECKUN YPOBEHb, BEILIECTBO, TE€NO, OO0BEM, arperaTHoOe
COCTOSIHUE BEIIEeCTBA, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kinerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MUKPOIIEMEHTbI, BUTAMUHBI,
0OMEH BElIECTB B OPraHU3ME.



I'eorpadusi:MuHEpasIbl, TOPHBIE TOPO/IbI, MOJE3HBIE HCKOMIAEMbIE, TOIIIIMBO, PECYPCHI.

TexHomorus: XuMH4YeCcKas MMPOMBIINIJIICHHOCTh, MCTAJLUTYpIusi, MMPOU3BOJACTBO CTPOUTCIBHBIX
MaTcpuaioB, CEIIbCKOXO03SMCTBEHHOE IMpoOU3BOACTBO, numicBas MMPOMBIIIIJICHHOCTD,
q)apMaL[eBTI/I‘IeCKaSI MMPOMBIINIJICHHOCTD, IMPONU3BOACTBO KOCMCTUUCCKHUX npemnaparos,

IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATCPUAJIOB, SJICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOT'UH.
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YIJOYBJEHHBIN YPOBEHb
TeopeTuquKue OCHOBLBI XMMHUH

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUM 51eMeHT. M30Tonsl.

KopnyckynsipHO-BOJIHOBOU JyaJIi3M, JIBOMCTBEHHAS npupojaa snekTpoHa. CTpoeHue
ANEKTPOHHBIX 000JI0YEK ATOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHEe YPOBHH W TOJYPOBHHU.
Atomubie opOutanu. Knaccudukarus XUMHAYECKUX SJIEMEHTOB (s-,p-,d-,f-onemenTsI).

Pacnpenenenue JNIEKTPOHOB  T10 aTOMHBIM OpOWTAJISIM; OPUHIMWO MUHHMYMa JHEPTHUH,

npuHiun [laynu, mpaBuio XyHjaa. DJIEKTPOHHBIE KOH(UTYpaIlid aTOMOB DJIEMEHTOB TEPBOTO—

YeTBEPTOTO TIEPHOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHHH, SJEKTPOHHBIC KOHQUTYpAIH
HOHOB.
[lonaTtre 00 HHEPrUM HMOHU3AIMH, SHEPTHH CPOJCTBA K ANEKTPOHY. DIECKTPOOTPUIIATEIHLHOCTD.
[Tepuonnueckuii 3akoH U Ilepuoanueckas cucrema xumudeckux snemeHToB Jl. . Menneneena.
CBs3b nepuoInyecKoro 3akoHa u Ilepruoandeckoi cucTeMbl XUMUYECKHX AJIEMEHTOB c
COBPEMEHHOU Teopuen CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB XUMHYECKHX DJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIIIaM U
nepuojiaM. 3HaueHue nepuoandeckoro 3akona JI. . Menpaeneena.
XuMuueckas CBSI3b. Bunpl XUMHUYECKOH CBSI3H: KOBaJICHTHAas, HOHHA,
MeTautmdeckas. MexaHu3Mbl  00pa3oBaHUsS  KOBAJCHTHOW  CBS3M: OOMEHHBIM U JOHOPHO-
aKIENTOPHBIM. ODHEpruss W JiauHa CBsI3U. [loJaspHOCTH, HANPABICHHOCTh M HACHIIIAEMOCTH
KoBaJieHTHOH cBsi3u. KpaTHble cBsizu. BogopoaHas cBs3b. MexxMONIEeKyIsipHbIE B3aUMOICHCTBHUS.
BaneHTHOCTh M BajIeHTHBIE BO3MOYKHOCTH aTOMOB. | MOpHau3anysa aTOMHBIX opourtanei. CBs3b

AIIEKTPOHHOU CTPYKTYpPBHI MOJIEKYJ C UX F€OMETPHYECKHM CTPOCHHEM (Ha MpUMepe COSAMHEHUMN
AJIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBienre 0  KOMIUIEKCHBIX — coeauHeHusx. CocTaB  KOMIUIEKCHOTO — HOHA:
KOMILJIEKCOOOpazoBarenb, Juranasl. KoopauHaimoHHoe 4yucio. HoMmeHKIarypa KOMILIEKCHBIX
coemHeHNH. 3HaueHre KOMIUIEKCHBIX coelMHeHu. [IoHATHE 0 KOOPIUHAIIMOHHON XUMUH.

BemectBa MOJIEKYJISPHOTO Y HEMOJIEKYJISIPHOTO CTPOCHHUSL. Turner

KPUCTANINYECKUX PEIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.
IlonsTe o npucnepcHbix cucreMax. MctuaHble pacTBOpbl. IlpencraBieHHE O KOJUIOWIHBIX

pactBopax. CrocoObl BBIpAKEHHsI KOHLEHTPAIMK PACTBOPOB: MAaccoBas JI0JIsl BEIIECTBA B pacTBOPE,
MOJISIpHAass KOHUEHTpanus. HacbllleHHbIE UM HEHACBIEHHBIE PAaCcTBOPBI, PACTBOPUMOCTb.
Kpucrannoruapartsl.

Knaccupukanuss M HOMEHKJIATypa HEOPraHWYECKHUX BEIECTB. [pHUBHAJIbHBIC HAa3BaHUS
OTZEIBHBIX IIPEACTaBUTEIIEH HEOPraHUYECKUX BEILECTB.

Knaccugpukanuss XMMHUYECKMX peaknuii B HEOPraHMYeCKOM W OpraHWYecKOW XMMHHU. 3aKOH
COXpaHEHUs MAcChbl BEIIECTB; 3aKOH COXPAaHEHUS U IIPEBPAILCHUS SHEPrUU IIPU XUMHUYECKHX
peaknusax. TermoBsie 3(HeKTsl XUMUYECKUX peakiuil. TepMOXUMHUECKUE YPaBHEHHUS.



CKOpOCTh XMMHMYECKOH peakiuu, €€ 3aBHCHUMOCTh OT Pa3M4HbIX (PaKTOpoB. ['oMOTeHHBIE H
reTeporeHHble peakuuu. Karanus u xkaraam3aTtopsl.
OOpatumbie 1 HeoOpaTHMble peakiuu. XHMHUYECKOe paBHOBecHe. KOHCTaHTa XHMHYECKOTO

paBHOBecHs. DakTOpPbI, BIMSAIONIME HA TMOJIO)KCHWE XHMHUYECKOTO PaBHOBECHS: TeMIIepaTypa,
AaBJICHUC U KOHOCHTpAaUWH BCIICCTB, Y4aCTBYIOIIUX
B peakuuu. [Ipuanun Jle larense.

DnektponuTdeckas auccoruanus. CuiabHble U caadble 3NeKTPoauThl. CTEneHb AUCCOLUAIINH.
Honnoe mpowussenenre Boabl. Cpena BOTHBIX PACTBOPOB: KHCIOTHAS, HEUTpaJbHAsS, MIEIOYHAS.
Bonopoausriit nokazarens (pH) pactBopa. ['maponus coneit. Peakuun noHHOTO 0OMEHa.

OKHUCIATEIBHO-BOCCTAHOBUTEIILHEIE pCaKknuu. CreneHb OKHUCJICHUA. OKHUCINUTEND n
BOCCTaHOBUTEb. ITpoueccsl OKUCIICHUSA 1 BOCCTAHOBIICHUS. Baxwnerimue
OKUCJIUTEIM W BOCCTAHOBUTENIU. MeToJa »3JIEKTPOHHOTrO OanaHca. OJIEKTPOJIU3 PpacTBOPOB U
pacIuiaBoB BELIECTB.

SKCHepI/IMeHTaJIBHBIe METOAbI N3YUYCHUA BCIICCTB n ux npeBpameHHﬁ:
pasiioKeHue IIEPOKCHJIa  BOJOpPOAA B IMPUCYTCTBUM  KAaTaJINW3aTOPa;MOAEIN
KPUCTAINIMYECKUX PEIIETOK; TMPOBEICHHE pPEaKIUi HOHHOTO OOMEHa; OIpeNelIeHHe Cpelbl
pacTBOpOB € TMOMOIIbIO HHAMKATOPOB; H3yYEHUE BIUSHUS pPa3IMYHbIX (PaKTOpOB Ha
CKOpOCTBXI/IMI/I'-IeCKOI\/II PCaKInM 1 MOJIOKECHUEC XUMHUYECKOI'0 paBHOBECH.

Heopranunueckasi xumus

[Tonoxenne HemeramioB B [lepuonnueckoit cucreme xumuyeckux 3neMeHToB . M. MenneneeBa
U OCOOCHHOCTHM CTpPOCHHMSI HX aroMoB. DU3NYECKHE CBOWCTBA HEMETAUIOB. AJUIOTPOIHS
HEMETaJJIOB (Ha MpuMepe KUciopoa, cepol, pocdopa u yrieposa).

Bonopon. [Tonyuenue, buszngeckue Y XUMHYECKHE CBOIICTBA: peakuuu ¢
MeTaJlJlaMU ¥ HEMETaJUIaMi, BOCCTAaHOBHUTENbHbIE CBOMCTBA. ['uapuabl. TOMIMBHBIE 2IEMEHTHI.

["anorens!. Haxoxnenue B IIPUPOJIC, CHOCOOBI MOJTy4YCHUS, dusnveckue u
XAUMUYECKAE CBOWCTBA. [aloreHoBOAOpO/bl. BakHeilmue KHUCIOpoacoAepKallue COCTUHCHUS
rajoreHoB. JlabopaTopHbIe M TPOMBINUICHHBIE CIIOCOOBI MOJYYEHHUs TraJoreHoB. [IpuMeHeHue
raJIoOTeHOB U UX COCTMHCHHH.

Kucnopon, 030H. JlaGopaTtopHble ¥ MPOMBIIIUICHHBIE CIIOCOOBI IOTY4YeHUs Kuciopoaa. duzndeckue

Y XUMHUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOpoaa 1 030Ha. OKCHIBI U IEPOKCH/IBL.

Cepa. HaxoxxneHue B mpupoje, CrocoObl MoJyueHusi, GU3NYECKUe W XMMHYCCKHE CBOMCTBA.
Cepoonopon, cynbduabl. Oxcua cepbi(IV), okcun cepri(VI). CepHucras u cepHasi KUCIOTBI U UX
conu. OCOOEHHOCTH CBOWCTB CEPHOM KUCIOTHI. [IpuMenenue cepol U €€ COeAMHEHU.

A3o01. HaxoxaeHnue B mpupoje, CriocoObl MoydeHus, GU3NYeCKue U XUMHYCCKHE CBOMCTBA.
Ammuak, HUTpUabpl. OKCUIBl a30Ta. A30THUCTash M a30THAs KUCIOTHI U uX coiu. OcobeHHoCTH
CBOMCTB a30THO KHCIOTHI. [I[pruMeHeHune a30Ta u ero coeAMHEHUN. A30THBIE YI0OpEHUsI.

docdop. Haxoxnenue B MIPUPOJIE, CIIOCOOBI MOJTy4eHUs, buznueckue u
xumuueckue cpoiictBa. @ochuasl u Gochun. Oxeuasl docdopa, docopHas KuciaoTa u €€ COu.
Metadochopnas u nupodocdopHas kucaotsl, hocdopuctas u pochopHOBaTUCTAS KUCIOTHI.
IIpumenenne  ¢docdopa umero coenuHenuit. PochopHsie ynoopeHus.

VYraepon, HaxoXaAeHHE B Ipupoje. AJUIOTponHble Mogudukanuu. Ouzndeckue U XUMHUYECKHE
CBOICTBa MPOCTHIX BellecTB, 00pa3oBaHHbIX yriaepoaoM. Okeun yraepoaa(ll), okenn yrnepoaa(IV),
yrojibHas KUCIOTa W €€ COoJM. AKTUBUPOBAHHBIM yroib, ancopOums. DysiepeHsl, rpadeH,

yriaepoaHble HaHOTPYOkH. [IpuMeHeHue NpPOCTHIX BEMIeCTB, OOPa30BAHHBIX YIJIEPOAOM, U €ro
COEIMHEHUI.




Kpemuuii. Haxoxnenune B IIPUPOJE, CrocoOBbI [OJIy4EeHUS, ¢usuueckue u
xumuueckue cBoictBa. Oxcup kpeMuusA(IV), kpemHueBas kuciora, cuiaukarel. lIpumenenue
KpeMHHUs U ero coeAuHeHni. CTEKI0, €ro NoJy4eHHue, BUJIbl CTEKIIA.

[lonoxenne merauioB B Ilepuoguueckoil cucreMe XMMMUYECKHUX 3JIEMEHTOB. (OCOOEHHOCTH
CTPOEHUS DIEKTPOHHBIX 000J0YEK ATOMOB METAJLIIOB.

Pacnpocrpanenyie XMMHYECKUX 31€MEHTOB-METAJIOB B 3€MHOM Kope.

OOmue ¢u3nyecKkue CBOKWCTBAa METAUIOB. [IpuMeHeHne MeTaioB B ObITY M TexHUKe. CILIaBbI
METaJJIOB.

DNEKTPOXUMHUYECKUN Psi HampsbkeHud MeTtauioB. OOmme crocoObl TMOJIydeHHUsST METaJUIOB:
TUAPOMETAJUTYPTHUs, MHUPOMETALTYPIHs, 3JeKTpoMeTautyprus. [loHsTHE O KOppPO3UU METAIIIOB.
CriocoOpl 3a1uThl OT KOPPO3UH.

OOmass ~ xapakTepHCTHKa METaJIJIOB |A-rpynmsl [Tepuoanueckoit CUCTEMBI
XUMHMUYECKUX 3JeMeHTOB. Harpuil u kanmmii: monydeHue, ¢u3nyecKue M XUMHUYECKHE CBOMWCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAMHEHHUIA.

OOmass  xXapaKTepUCTHKA METaJIJIOB IHA-rpynmst [Tepuoanueckoit CUCTEMBI
XUMHUYECKUX DJIEMEHTOB. MarHuii U KaibIUil: MoTydeHue, Pu3ndeckne U XMMHUUECKHe CBOWMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHH. JKECTKOCT BOJIBI M CIOCOOBI €€ yCTpaHEeHHUS.

AnoMUHMI: ToNydyeHHe, (U3NYECKHe W XUMHYECKHE CBOICTBA, NPUMEHEHHE IPOCTOro
BEIIECTBA U ero coenuHeHnil. AmdoTepHbIE CBOWCTBAa OKCHIA M TUAPOKCHIA ATIOMHHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHHSL.

O6mras XapaKTEPUCTHKA METaJIIOB MOOOYHBIX MO PYIIIT (b-rpymm)
[Iepunoanueckoil cHCTEMBI XMMUYECKUX 3JIEMEHTOB.

®u3nyeckue M XUMHYECKHME CBOMCTBA XpoMa M €ro coeauHeHud. OKCHABI U THAPOKCHUIBI
xpoMma(Il), xpoma(Ill) m xpoma(VI). XpomaTsl W AUXpOMATHI, MX OKHCIUTEIbHBIC CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMma.

®usnueckue U XMMHYECKHE CBOWCTBA MapraHlia U €ro COeIMHEeHMH. BakHelue coequHeHus
mapranna(ll), mapranma(IlV , wmapranna(VI) wu wmapranma(VII). Ilepmanranar kamus, ero
OKHCIIUTEIbHbIE CBOWCTBA.

@u3nuecKkne U XMMHYECKHE CBOMCTBA Xkeje3a U ero coenHeHnd. OKCHUibl, THAPOKCHUIBI U COJIU
xene3a(ll) u xenesa(Ill). [lomyuyenne n nmpumMeHeHne Keye3a U €ro CIJIaBOB.

du3nueckrue 1 XMMHUYECKHE CBOMCTBA MeaH U €€ coequHeHui. [lonydyenre u npuMeHeHne Meau u
€€ coeqMHEHN.

Huuk: monmydenue, (Qu3MYecKHe U XUMHUYECKHE CBOWCTBA. AMDOTEpHBIE CBOMCTBA OKCcHIA U
TUAPOKCHU/IA LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne HuHKa U €ro COeIMHEHUH.

DKcIepUMEHTANIbHBIE METOJbl M3Y4YCHHs] BEIIECTB M MX IMPEBpALICHHI: H3ydyeHue o0pasloB
HEMETAJIJIOB; ropeHue cepsl, pocdopa, xene3a, MarHus B KUCIOPOJIe; U3y4EeHUE KOJUIEKIUU
«Mertamiabpl M CIUIaBbl»; B3aUMOJICUCTBUE  IIETOYHBIX U IIETOYHO3EMENbHBIX METAJIOB c
BOJION (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB); B3aUMOICHCTBHE IIUHKA U JKele3a ¢
pacTBOpaMu KHUCJOT W ILEJOYeH; KAaueCTBEHHbIE PEaKIMU HAa HEOPraHMYECKUE AHUOHBI, KaTUOH
BOJIOPOJa M KATUOHBI ~ METAJJIOB;  B3aUMOJEMCTBUETUIPOKCUIOB AITIOMUHUS U LIMHKA C
pacTBOpaMu KHUCJIOT W IIENOYEH; penieHue HKCIEePUMEHTAIbHBIX 3a1ad 1o Temam «['amoreHsi,
«Cepa u e€ coemuHeHUs», «A30T U Pochop U Ux coequHeHU», «MeTaIbl TIaBHBIX MOITPYII»,
«MeTamisl MOOOYHBIX MOATPYIIID.

Xumus 4 KU3Hb
Ponp xumun B o0ecrieueHUN YCTOMYUBOTO Pa3BUTHS YEIOBEYECTBA.
[ToHsTHEe O HaydyHBIX METOJAX IMO3HAHUS W METOJOJOTHMM HAyYHOTO ucciaenoBanus. Hayunble
MPUHIIUIBI OPTaHU3aAUA XUMHUYECKOTO TPOU3BOACTBA. [IpOMBINITICHHBIE CHOCOOBI TOTYYCHHUS
BOKHEMIIMX BEIIECTB (Ha NpUMEpPE MPOU3BOJICTBA aMMHAaKa, CEPHOM KHCIIOThI, METAHOJA).



[IpombliieHHbIE  CNIOCOOBI MOJYYEHHS METANJIOB UM CIUIABOB. XHMMUECKOE 3arpsi3HEHHE
OKpYKaroIIel cpepl U ero nocueacTsus. [Ipobaema  mepepabOTKU OTXOJOB W MOOOYHBIX

OpoAykToB. Pone  XuMuu B 00ecTieYeHUN SHEpreTHYecKoi Oe3omnacHoCTH. [IpuHIMIb «3e1EH0N

XUMUN.

XuMHus M 300poBbe 4enoBeka. JlekapcrBeHHble cpexactBa. IIpaBwia  mcnosib3oBaHuUs
JIEKApCTBEHHBIX IIpenaparoB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XUMUS THIU: OCHOBHBIE KOMIIOHEHTHI, NHIIEBBIE 100aBKH. Ponbp xumum B obecrieueHUH
MUIIEBOM 6€301aCHOCTH.

Kocmernueckue U mappromMepHbIe CpeacTBa. beiToBas XUMUSL. IIpaBuia
0€301acHOTO UCIOJIb30BAHUS MTPENAPaTOB OBITOBOM XMMHUHU B TTIOBCETHEBHON KU3HU.

XUMUS B CTPOUTENIbCTBE: BaKHEHNIIINE CTPOUTENbHBIE MaTepHalbl (IEMEHT, OETOH).

XuMus B CeNbCKOM X03siiicTBe. OpraHndeckiue 1 MUHEpaJIbHbIE yI00pEHHUSI.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KepaMuka. Marepuanabl s

DIIEKTPOHHUKN. HaHOTEXHOJIOTHH.

Pacuérnbie 3agaun

Pacuérer: Macchl BemecTBa Wi 00bEMa Ta30B MO0 H3BECTHOMY KOJTMYECTBY BEIIECTBA, MACCe UITH
00bEMY OJHOTO M3 y4YaCTBYIOIIUX B PEAKIMHM BEHIECTB; MacCchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIMH, €CIH OJHO W3 BEIIECTB HMEET MpUMEcH; Macchl (00bEéMa, KOJIMYECTBA
BEIleCTBAa) MPOAYKTAa PEaKIMU, €CIH OJHO W3 BEIISCTB JAHO B BHJIE PACTBOpa C OMPEICIEHHOU
MAacCOBOM J0JIeH paCTBOPEHHOTO BEILIECTBA; MACCOBOM JTOJIM U MOJISIPHOM KOHIEHTPAIIMK BEIIECTBA
B pacTBOPE; O BBIXOA MPOAYKTA PEAKIIMH OT TEOPETUUECKH BO3MOYKHOTO.

Me:knpeaMeTHbIe CBSI3H

Peanuzarust MeXMpeaMETHBIX CBSI3€H NPH W3YYEHUH OOIIeld W HeopraHWdeckod xumuu B 11
KJIacCce OCYILECTBIISIETCS Yepe3 UCIOIb30BaHHe KaK OOIINX €CTECTBEHHO-HAYYHbBIX MOHSTHI, TaK
U TOHSTUH, TPHUHATBIX B OTHEJIbHBIX peaMeTax eCTeCTBEHHO-HAYYHOTO LUKJIA.

OO01ue ecrecTBEHHO-HAyYHbIE MOHSTHS: SBJICHUE, HAyYHBIH (aKT, TUMOTE3a, TEOPHS, 3aKOH,
aHaJlu3, CHHTE3, KiaccupuKalus, NEePUOAUYHOCTb, HaONIOJIEHUE, HW3MEpPEHHUE, OSKCIIEPUMEHT,
MOJ€eIb, MOJICJINPOBAHUE.

®duzuka: Matepusi, MUKPOMHP, MaKpOMHUP, aTOM, BJIEKTPOH, MPOTOH, HEHTPOH, MOH, U30TOIIHI,
PaMOaKTUBHOCTh, MOJIEKYyJa, SHEPreTUYECKUil YpPOBEHb, BEIIECTBO, TeJ0, O00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, MJICANbHBIN Ta3, (U3NYECKUe BEIUYUHBI, €IUHHIIBI U3MEPEHHS, CKOPOCTb,
SHeprusi, Macca.

buonorus: kinerka, opraHusM, SKOCUCTeMa, Ouocdepa, MeTabOIU3M, MAKpO-U MUKPOIIIEMEHTHI,
O€NKU, XKUPbI, YTIEBOAbI, HYKJICHHOBBIE KHCIOTHI, ()EpMEHTHI, TOPMOHBI, KPYrOBOPOT BEIIECTB U
MMOTOK PHEPTUHU B SKOCUCTEMAX.

I'eorpadust: MuHEpabl, TOpHBIE TOPO/IBL, TTOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHONorus: XUMHYECKass MPOMBIIIJIEHHOCTb, METAJUIyprusi, CTPOUTENbHBIE MaTepHabl,
CENIbCKOXO3SUCTBEHHOE  MPOW3BOJCTBO,  MUINEBAas  MPOMBIIUIEHHOCTh,  (hapMaleBTUYeCKas
MIPOMBILIJIEHHOCTh, MTPOU3BOACTBO KOCMETHUECKUX MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, 3JEKTPOHHAs! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOT U H.
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Bba3osrlii ypoBensb (1 1ac)

Yrayoaénnsii ypoBensb (1+24yaca)

Kon-Bo Kon-Bo
4acoB Pa3nen 1. TeopeTrndyeckne oCHOBBI opranuveckoii xumun (3 1)\(94) 4acoB
3y Tema 1. Ilpeamer oprannyecko XuMum. Teopusi XUMHYECKOI0 CTPOCHHUS OPraHUYECKHX 94
cOoeIUHEeHUM
1 [Ipenmer  opraHMyeckom  XuUMHUM: €€

BO3HUKHOBCHHUC, PAa3BUTUC W 3HAUYCHHC B
IMOJIYYCHHHN HOBLIX BCHICCTB MW MATCPUAJIOB.

JleMoHCTpalnu: — O3HAaKOMIJICHHC C

oOpa3liaMd  OpPraHMYECKHX  BEIIECTB

U MaTepuajaMi Ha UX OCHOBE, — OIBITHI IO
MPEBPALICHUIO OPraHUYECKHUX BEIIECTB IIPHU
HarpeBaHUU (1aBneHue, oOyTIIMBaHue

U TOpEHUE).

BHGKTpOHHOG CTPOCHHUC aTOMa yIjacpoaa: OCHOBHOC

1 BO30YXJEHHOE COCTOSIHUA. BajeHTHBIE BO3MOXKHOCTH




aTomMa yriepoga. XUMHUYECKass CBS3b B OPraHUYECKUX
COCUHEHUSIX. Tunel  rubpuaAN3aLUU aTOMHBIX

opOutanei yriepoja.

MexaHnu3mbl  00pa3oBaHMsI ~ KOBAJCHTHOM  CBS3U
(oOMeHHBIH U JJOHOPHO-aKILIETITOPHBIN). Turbl

MCPCKPBIBAHUA ATOMHBIX Op6HT8,J'ICI>i; O- U T~ CBA3U.

1 Teopust cTpoeHUs OPraHUYECKUX COCAMHECHUN

A. M. bytiepoBa, €€ OCHOBHBIE MMOJIOKEHHUS.

CtpyKTypHBIE dbopmyIibl OPraHUYECKUX
BellecTB. ['oMonorus, nzomepus. XuUMUYECKast
CBS3b B  OpPraHUYECKUX COEIMHEHUSIX
— OJIMHApHbBIE U KPATHBIE CBA3U. G- U M-CBS3H.
JlaGopaToOpHBI OMBIT: — MOJACIMPOBAHUE

MOJICKYJ OPTaHHYCCKHUX BCHICCTB.

OnunHapHas, TBOWHAs U TpoiHas cBsi3b. CIocoObI
pa3phiBa CBSI3€H B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.
[lonsiTue 0 cBOOOJAHOM  pajguKane,  HyKiIeodwuie

U dJIeKTpoduIIe.




CtpyKTypHBIE BUJIOB:

bopMynbl  pa3IUYHBIX
CKeJIeTHas.
Buasl uzomepun: cTpykTypHas, IpoCTpaHCTBEHHAS.
DneKTpoHHbIE 3D PEKThl B MOJIEKYJIaX OPraHUYECKUX

COEIMHEHUN (MHAYKTUBHBIN 1 Me30MEPHBINA 3D PEKTHI).

[IpencraBnenue 0 KJ1accu(puKaIuu
OpraHUYeCKuX BEIIECTB. Homenknatypa
OpraHUYeCKUX COETMHEHUH

(CI/ICTeMaTI/I‘IGCKaSI) U TPUBUAJIBHBIC HA3BAHUA

BAYKHEHMIIINX HpQIICTaBHTGHGﬁ KJIaCCOB

OpPraHNMYCCKHX BCHICCTB.

Oco0OenHocTH U KiaccuduKaius OPTraHUYECKUX
peakuuii. OKUCIUTENbHO-BOCCTAHOBUTEIIHLHBIE PEAKIIUU

B OPraHUYECKOU XUMHUHU.

DKCIepUMEHTAIBHBIE METO/Ibl U3YYEHHUS BEILIECTB U UX
IpeBpaIleHU: KAYECTBEHHOE O0HAPYKEHHE yriepoia
¥ BOJIOPO/ia B OPraHWYECKUX BeIlleCTBaX. BhIuncIeHus

OmpeaeiICHUE MOJIEKYJIIPHOU

bopmyIibl




OpraHHU4€CKOro BCIICCTBA 1o MaCCOBBIM JOJISIM

3JIEMCHTOB, BXOOAIIINX B €I'0 COCTAB.

Paznen 2. YraeBomopoani (14)\(40)

24 Tema 2. IIpeaesibHbIe YIII€BOAOPOAbI — AJKAHBI, HMKI0AJIKAHBI 6u
AJIKaHBI: COCTAaB U CTPOCHUE, TOMOJIOTUYECKUI PS/I.

MerTaH 1 3TaH — NPOCTEUIINE TPECTABUTEIIN

aJIKaHOB: (PU3MYECKUE CBOMCTBRA.
HomenknaTtypa u n3oMepusi ajikaHOB. DJIEKTPOHHOE
Y MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aTKAHOB,
sp3-rubpuau3anus aTOMHBIX OpOUTaNel yriepona,
o-cBs13b. KoHdopMepshl.
Hemonctpanus: Guzndyeckre CBOMCTBA AJIKAHOB
(pactBopumocTh). [IpakTrdeckas padora Ne 1. [Tomyqenue

MCTaHa U U3YUYCHHUC CTO CBOMCTB.

MeTaH 1 3TaH — XMMHUYECKHE CBOMCTBA (peaklnu
3aMeUIEeHUs U TOPEHUs ), HAXOXKIEHUE B PUPOJIE,

IMOJIYYCHHC U IIPUMCHCHHUC.

XUMHUYECKHE CBOMCTBA aJIKAHOB: N30MEPHU3ALINH,




JETUJIPUPOBAHUS, [MUKJIN3AINH, MAPOIN3A,

KpekuHra. lIpencraBiieHHe O MEXaHU3ME PEaKUuu

pPaauKajJIbHOI'O 3aMCIIICHM .

[Muxnoankanel. O61mas hopmyiia, HOMEHKIATypa U 1
nzomepusi. OCOOEHHOCTH CTPOEHUS U XUMHYECKUX
CBOMCTB MaiblX (LIUKIONpPONAaH, IUKIOOyTaH) U
OOBIYHBIX (LMKJIOTIEHTaH, IIUKJIOTEKCaH )
LMKJIOAJKAHOB. Crnoco6bl MOJTYYEHUS "
MPUMEHEHHE ITUKIIOATKAHOB.
(6+1)u Tema 3. HenpenesibHble YIi1eBOA0PO/IbI: Tema 3. HenpeneabHble yriieBOAOPOAbI: (17+2)u
aJIKeHbI, AJIKAJAMEeHbl, AJIKUHbI. aJIKeHbl, AJIKaJUeHbl, aJKUHbI (13+2)4.
Tema 6. 'aioreHNPoOU3BOAHBIE
yrJ1eBoaopoaoB (44).
AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM 1

pan. OTWIEH W [OPONUJIEH —  IpocTeulne

NPEICTABUTEN ATKEHOB: (PU3HMYECKUE CBOICTBA.
AJKeHBI: Sp’rHOpHAN3alns aTOMHBIX opOuTaneii 1 yriepona,

o- u mn-cBia3u. CTpyKTypHas H




reoMeTpuueckas (IIUC-TPaHC-) H30MEPHSI.

Brruncnenuss: — HaxXxO0XIEHUE MOJEKYJSIPHOU 1P
(bopMyJIbl OPraHUYECKOr0 COSAMHEHHUS 110 Macce
(00BEMY) IPOYKTOB CrOpaHusl.
DTWIEH U NPONUIEH — XUMHUYECKUE CBOMCTBA 1

(peakiuu TUJPUPOBAHUS, rajoreHupOBaHUS,

TUApATAIliU, OKHCJICHUS W  TOJUMEPU3AIIUH),

noysiydeHue u npumeHeHue. [IpakTudeckas pabota

Ne 1. Tlonyuenue 3THIIeHa M U3YUEHUE ETO CBOMCTB.
XUMHYECKHE CBOMCTBA aJIKEHOB: 3aMEIICHUS B O 1
MIOJIOKEHUE MPU JBOWHOM CBA3U. lIpencraBieHne
0 MEXaHHM3ME pEaAKIUU 2JIEKTPOGHIBLHOTO
IPUCOCIMHECHHS.
Tema 6. I'asioreHNnpou3BOHBIE YTIIEBOAOPOI0B 1

(lgac u3 4): DJEeKTPOHHOE CTpOCHUE
rajgoreHONPOU3BOIHBIX YTJI€BOJIOPOJIOB.
JlemoHCcTpanus: duznveckue CBOMCTBA

YTJI€BOJIOPOJI0B (PACTBOPUMOCTD) YIJIEBOJAOPO/IOB.




Brerancienus:

ONPEACICHUE MOJIEKYIAPHOU
(GopMyJbl OPraHUYECKOI'O BEILIECTBA IO MAaCCOBBIM

JOJIsIM 3JICMCHTOB, BXOJAIIIUX B €0 COCTAaB.

1P| JlaGopaTopHbIit OIBIT:— MOJEINPOBAHNE 1

MOJIEKYJT YTJIEBOJOPOJAOB U TAJIOT€HONPOU3BOIHBIX

Brruncnenus mo ypaBHEHHI0 XUMHUYECKON peakiuu

(Macchl, 00bEéMa, KOJIMYECTBA MCXOAHOTO BEIeCTBA

WIM TPOJIYyKTa pEeaKIuu [0 HW3BECTHBIM Macce,

00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECCTB

WM TIPOJTYKTOB PEaKITUH)
Tema 6. I'asioreHNnpor3BOHBIE YTIIEBOJOPOA0B (2 1
gac u3 4): Peakiuu 3amMenieHust rajioreHa Ha THAPOKCOTPYIIY,

HUTPOTPYNIy, I[HAHOTPYIIY,

aMUHOTPYIIITY.
Tema 6. ["'asioreHIPOU3BOJHBIE YTIEBOAOPOI0B (3 1

yac u3 4): JlelicTBre Ha TaJIOT€HITPOU3BOIHbIE

BOJHOTO M  CIHUPTOBOTO  PacTBOpa

meénoun. BzanMmoaenicTBue qUTajJIoreHaIKaHOB C

Maramcm n




ITUHKOM.

Anxanuensl. byraguen-1,3 u metunOyraauen-

1,3: ctpoenue.

AJ'IKaI[I/IeHBIZ HU30JIMPOBAHHBIC, KYMYJIMPOBAHHELIC.

OcobenHoctu 3JIEKTPOHHOTO CTpOEHUS
U XUMHUYECKUX CBOMCTB CONPSIKEHHBIX JUEHOB,

1,2- u 1,4npucoenHeHuE.

CriocoOn1 IMOJIYYCHHA U IPUMCHCHHUC AJIKAIUCHOB.

AHKa}II/ICHBI: Ba)XHEHIIIME XUMHUYECKHUE CBOMCTBA

(peakuus NOJIMMEPU3ALINH ). [Tonyuenue

CUHTETUYECKOTO KayuyyKa "

pe3uHbl. JJabopaTopHBIN  OIBIT: —
O03HAKOMJICHHE C oOpazuamu

IJJACTMACC, KAy4yKOB U PE3UHBL.

Tema 6. ["'asioreHIPOU3BOHBIE YTIEBOAOPOI0B (4
yac u3 4): [loHaTrue 0 METAIOOPTaHUYECKUX COSTUH
Hcnions3oBanue

TaJIOIrCHIIPOMN3BOJHLIX B 6BITy, TCXHHNKC 1 B XUMHNYCC]

CHUAX.

KOM

CHHTC3C.




Boeruncnenus: OIpCACICHNUC O0JIM BbIXOJa IIPOJAYKTa

p€aKunn OT TCOPECTHICCKHN BO3SMOIKHOTO.

1P

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,
TOMOJIOTUYECKUHN PAI. ALETHIEH — IMPOCTENIINI
IIPEACTaBUTENb  AJIKWHOB:

COCTaB, CTpPOCHHUE,

(du3nueckre cBONCTBA.

QHCKTPOHHOC N IIPOCTPAHCTBCHHOC CTpPOCHUC

MOJICKYJ QJIKHHOB, SP-TUOPUAN3AIINS ATOMHBIX OpOUT

yriiepoga. XUMHYECKHE  CBOMCTBA:

AUMCPpU3alnU U TpUMCPHU3alINH, OKHCJICHHS.

Kucnorusie CBOMCTBA aJIKUHOB,

KOHIIEBYI0O  TpOWHYHO  cBsi3b.  KauecTBeHHBIE

peakiuu: Ha TPOWHYK CBS3b, B3aUMOJCHUCTBHE

allCTUJICHA C aMMHUa4YHbIM PacTBOPOM OKCHAa

cepeopa(l).

HUMCIOIITUX

ajen

[Tpaktuyeckas padora Ne 3. [lonydenue aneruneHa

Y U3y4YE€HUE €Tr0 CBOMCTB.

AlleTUJIEH: XUMUYECKHE CBOMCTBA (peakIuu




TUAPUPOBAHMS, TaJON€HUPOBAHUsA, THIpaTallH,

ropeHusl), NoJy4YeHUuEe U NPUMEHEHHE.

2+1)u Tema 4. ApomaTu4ecKue yrjieBoaopoabl 8+1)u
1 Apensl. ben3zoin: coctas, ctpoeHue, GU3NIECKUE U 1
XUMHYECKUE CBOMCTBA (peaKIMy rajJoreHnpoBaHus
Y HUTPOBAHUS ), IOJIyY€HHE U IPUMEHEHUE.
[IpaBuiio apOMATHUYHOCTH, IPUMEPBI 1
apOMaTUYECKUX COCIMHECHUM. JlabopatopHbIid
onbIT: MoJIenMpoBaHNUE MOJIEKYJT apOMaTHYECKUX
yraeBojoponoB.  IlpeacraBineHue o
MEXaHU3Me
peakiui AMEeKTPOQUILHOTrO 3aMEeIIeHHUS.
Beruuciienus: — yCcTaHOBIIEHUE CTPYKTYPHOU 1P
(bopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €0
XUMHYECKUX CBOMCTB WIN CITOCOOOB MOJYYEHHUS.
1P [Tonyou: COCTaB, CTpoeHue, ¢u3MyuecKne U 1

XHUMHMYECKHE CBOMCTBA (DeaKI_[I/II/I TaJIOTCHHUPOBAHU A

u HI/ITDOBaHI/IH), IMOJYYCHHUC H TIPUMCHCHHC.

TOKCUYHOCTH ApPEHOB.




[TpencraBienrue 06 OPUEHTUPYIOLIEM JEHCTBUU
3aMecTUTeNIel B 0EH30JbHOM KOJIbLIE HA IPUMEpE aJlK

pajvKaioB, KapOOKCUIIbHOM,

(MJIIBHBIX

TUAPOKCUIBHOM, aMUHO- U HUTPOTPYIIBI, AaTOMOB I'ajIOT€HOB.

XUMHYECKUEC CBOMCTBa OeH3oI1a U €T0
TOMOJIOT'OB: OKHCJIEHHE TOMOJIOTOB OEH30J1a.
| ' eHeTyeCcKas CBs3b YIJIEBOIOPOIOB,
MPUHAJIEKAIIMX K Pa3IMYHBIM KJlaccaM
CriocoOn1 MOJTYYEHUS apOMATHUYECKUX
YIJIEBOJIOPOJIOB. OcobeHHocTu XUMHYECKUX

CBOMCTB CTHUPOJIA. HOJ’II/IMGPI/ISaHI/I}I CTUpoOJIa.

Brrunciienus: — ycTaHOBJIEHUE CTPYKTYPHOM

2y

Tema S. IIpupoaHbIe HCTOYHUKH Y

(bopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €0
XUMHYECKUX CBOMCTB HIIA CITIOCOOOB MOJTYYCHHUSI.

/TJ1eBOIOPOI0B U HX MepepadoTKa

(4+2)4

[Tpupoaubie UCTOYHUKH yIJIEBOAOPOJIOB.

[TpupoaHbIii ra3 ¥ MOMYTHHIE HEDTAHBIC TA3bI.




Hepte u €€  mpoucxoxiaeHue.

CnocoObl nepepaboTk  He(TU:  TMEperoHka,

KPEKUHT

(TepMHUUECKUN, KATATUTUIECKUM ), TUPOJIH3.

(GOpMYITBI KHCIIOPOIOCOIEPKAIIETO OPTaHUIECKOTO
BEIIECTBA [0 MAacCOBBIM JIOJISIM  BJICMEHTOB,
BXOJIAIIMX B €ro cocTaB;, mo Macce (00bEmMy)
POJYKTOB CTOpaHHs; MO KOJWYECTBY BEIIECTBA
(Macce, 00BEMY) NPOAYKTOB pEAKIUU W/HIU
UCXOHBIX BEIIECTB.

['eHeTHYeCKast CBA3b MEKIY PA3TUYHBIMU KJIACCAMU 1
YTJIEBOJIOPOJIOB.
['eHeTHYECKas CBA3b MEKY Pa3IMYHBIMU KJIacCaMU 1P
YTJIEBOJIOPOJIOB.
[[poaykThl iepepaboTKu HePTH, UX MPUMEHEHHE B 1

IIPOMBIIIEHHOCTH U B ObITy. KaMeHHBIH yrons u

IPOIYKTHI ero nepepadbotku. leMmoHcTpanus: —

kosutekiuu «HepTe» u «Yromby.
Beruuciienus: — onpeneneHne MOJEKYISIPHON 1




Ypoxk 0600111eHHs] MaTepraia TEMBI. 1P
Pa3nen 3. Kuciopoacoaep:kamue opranudeckue coequnenust (12 1)\(364)
3y Tema 6. Cimptbl. ®eHO Tema 7. CnimpTol. @PeHou 94
[IpenenbHbIe OJHOATOMHBIE CIUPTHL. MeTaHo 1 1
ATAHOJI: CTPOEHHE, PU3NUECKUE U XUMUUECKUE
CBOMCTBa (peakiMy C aKTUBHBIMM METaJUIaMH,
rajoreHoBOJIOpOJaMHU, TOpPEHUEe), MNPUMEHEHHE.
Bomoponubie  cBSI3M MEXKIYy ~— MOJIEKYJIAaMHU
cnupTOB. JlecTBME MeTaHoJa W JTaHoJia Ha
opraHusM uenoBeka. JlabopaTopHbIE ONBITHI: —
TOpPEHHE CIHUPTOB; —  OKHUCJIEHUE STaHoja
okcugom menu(Il).
[IpenenbHble  OQHOATOMHBIE  CIUPTHI:  HU30MEPHS, 1
Kkiaccudukarus. OU3nvyecKue CBOMCTBA aJIKAHOJIOB.
JleMoHcTpanus: pacCTBOPUMOCTh CHUPTOB B BOJIE.
CriocoObl TONTy4eHUs U IPUMEHEHNE OJTHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA aJIKAHOJIOB: JIETUAPATaINH, 1




OKHCJICHMA, B3'dl/1M0).l,€l>iC TBHUC C OPI'dHMYCCKUMU

N HCOPraHHWYCCKUMHU KHUCIOTaMH. [IpeacraBieHue o

MEXaHU3ME pPEaKLUMI HVKJ'ICOd)I/IJ'IBHOI‘O 3aMCIIICHUA.

Hemonctpauuu: 1.  BsaumopeiictBue  3TaHoina
C HaTpueM. 2. Oxucienue STHIIOBOTO
CIIUPTA JUXPOMATOM KaJIus (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
11 PVIHUI OdTOMHBIC blll/lplbl. SLMJICHI JIMKOJIb n 1

TJIMIEPHUH: CTPOCHUE, GU3UIECKUE U XUMHYECKUE

CBOWCTBAa (B3aMMOJICMCTBUE CO IIEJIOYHBIMU

METaJlJIaMH, KauecTBEHHAas peaxkuus Ha

MHOT'OaTOMHBIE CITUPTHI). [lelicTBre Ha OpraHu3M

YyeJI0BeKa. [Ipumenenue rJIMLepuHa

U OTWICHTIIMKOJIsS.  JlabopaTopHbIE  ONBITHI:

B3aHMMO/ICHCTBUE TIIMIIEPHHA C TUIPOKCUIOM

meau(Il).
MHOroaTtoMHBIC CIIUPTHI: B3auMogencTaue |1

C OPraHN4YCCKUMH M HCOPIraHMYCCKMMH KHMCJIOTaAMHM.




[Ipoctbie  3¢dupbl, HOMEHKJIATypa U U30MEpHS.

Ocob6eHHocTy (HU3NYECKUX U XUMHUYECKUX CBOUCTB.

DeHoI: CTpOeHUE MOJIEKYJIbI, PU3NYECKUE U
XUMHuYeckue cBorcTBa. ToOkCHYHOCTh (heHoa.
[Ipumenenue dpenona. Beruncnenus
— 110 YPAaBHEHHUIO XMMHYECKOU peakiuu (Macchl,
00BbEMa, KOJIMYECTBA UCXOJAHOIO BEIIECTBA WU
NPOJIYKTa pEaKUUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX

BEIIECTB WJIH MPOJTYKTOB PEAKIINH).

deHon:  B3aUMHOE  BIHUSHHE  THUIPOKCOTPYIIIHI
u OeH301pbHOTO  sijpa.  OCOOEHHOCTH XHMHUYECKUX
cBoiicTB ¢eHona. KauecTBeHHBIC peakiiuu Ha ()EHOI.

denonopmanibIeTuIHAs CMOJIA.

[IpakTueckas pabora Ne 4. Pemenue
HKCIEPUMEHTANBHBIX 3a7ady 1o Teme «CHnupTsl

U (EHOIIBI».

Ta

Tema 7. Anbaerunanl. Kap0ooHoBbIe KHCIOTBI.

Tema 8. Anbaernani. Kap0ooHoBbIe KHCIIOTBI.

214




CioxHbie 3pupsbI

Caoxnbie 3¢pupsl. 7Kupbl

A JTBbIETUIIBI u KETOHBL. dopmanbaerua,

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

XUMHYECKHE CBOMCTBA (peaKI_II/II/I OKHCIICHHUA H

BOCCTAHOBJICHUSI, = KA4YeCTBCHHBIC  PCAKIIUH).
JlaGopaTopHBIE OTBITHI:
—  OKHCJICHHE  aJIbJIETHJI0B  aMMHAYHBIM

pactBopoMm okcuna cepebpa(l) u ruapokcugom

meau(Il).
DJEeKTPOHHOE CTPOCHHE KapOOHWJIBHOW  T'PYIIIHI.
['omosioruueckue  psAabl  adbJETUJI0B U KETOHOB:
HU30MEpPHS.
IIpeacrasieHue 0 MEXaHU3MeE peaKIMn

HVKJIeOd)I/IJII)HOFO IIPUCOCANHCHHUA aJIbACTHUAOB.

dopMaltbIeTH/I, alleTAIbICTH/I: TIOJIYUYSCHUE U
MIPUMEHCHHE.
(busnyeckue U

AIIETOH: CTpOEHHE,

XHUMHYECKHE CBOMCTBA (DeaKHI/II/I OKHCJICHHUA 1




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

Beraucienus: OTNpe/eNIiCHNEe  MOJCKYJISIPHON
(bOpMyITBI OPraHUYECKOTO BEIIECTBA IO MACCOBBIM

JIOJISIM DJIEMEHTOB, BXOJSIIMX B €T0 COCTaB; MO Macce
(00BEMY) TPOAYKTOB CroOpaHusi; IO KOJUYECTBY
BelecTBa (Macce, 00bEMY) TPOJIYKTOB PEAKIIUU /WK
UCXOIHBIX BEIIECTB; — YCTAHOBIICHUE CTPYKTYPHOM
(GopMyIBI OPTaHUYECKOTO BEIIECTBA HA OCHOBE €ro

XHMHUYECKHUX CBOMCTB MIIU CIIOCOO0B IMMOJIYUCHUA.

Ypoxk 0600111eHHs] MaTepraia TEMBI.

O,ZIHOOCHOBHI)IG MMpCaACIbHBIC Kap6OHOBBI€

KACTOTHl. MypaBbiHasi W YKCYCHasi KHUCIJIOTHI:
cTpoeHue, GU3NUECKHe U XUMUYECKHE CBOWCTBA
(cBoiicTBa, OOmUMEe JuIi  Kilacca  KUCJIOT).
[Ipaktuueckas pabora Ne 2. CBoiicTBa pacTtBopa

YKCYCHOU KHCJIOTHI.

OC00EHHOCTH CTPOEHUS MOJIEKYJT KapOOHOBBIX

kuciot. M3omepust m HomeHknarypa. Bomopoiasie




CBA3U MCIKAY MOJICKYJIaMU Kap6OHOBBIX KHCJIOT.

OnHOOCHOBHBIE IpeAeIbHBIE KapOOHOBbIE
KHCJIOTBI:  pEaKLUU C y4aCTUEM YIJIEBOJOPOIHOTO

paaukana.

MypaBbuHasi U YKCyCHasi KMCJIOTBI: peakuus

BTGPH(I)I/IKEH_II/II/I, MOJTYUYCHUC U IPUMCHCHHC.

Oco0eHHOCTH CBOWCTB MYPaBbHHOMN KHUCIIOTHI.
Mmuoroo0pa3zue KapOOHOBBIX KHCJIOT.
[IpencraBuTenu  BhICIIUX ~ KapOOHOBBIX  KHUCJIOT:

IHaJJbMHUTHUHOBAA, JIMHOJICBAA, JIMHOJICHOBAA KHMCJIOTEI.

OcobeHHOCTH CBOMCTB HCTIPCOACIIbHBIX
U apOMATUYICCKUX Kap6OHOBI>IX KHCJIOT, I[I/IKap6OHOBBIX

KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHCIIOT.

CTeapI/IHOBaﬂ n OJICMHOBAsA KHCJIOTHI KaK
IpcaACTaBUTCIN BBICIINX Kap6OHOBLIX KHCJIOT.
Mpl1a KaK COJIU BBICIIMX Kap60HOBBIX KHCJIOT, UX

MOIOIIIeE IEHCTBHUE.

[Tonstue O CMHTCTHYCCKHX MOIOIMHMX CPCACTBAX




CMCO).

[TonsiTe O MPOU3BOAHBIX KAPOOHOBBIX KHCIOT —

CJIOKHBIX 3(1)I/Ian, aHruapuaax, raaorcHaHrunapmuiaax,

aMuaax, HUTpujiax.

Cnoxuble  3puUpPBl  KaK  MPOW3BOIHBIC
KapOOHOBBIX  KHCJIOT. [ WApPONM3  CIIOXKHBIX
3(upoB.

Cnoxnbie 3gupsl. ['omonorudeckuii psi, oomas

dbopmMyna, u3oMepus U HOMEHKIIATypa.

[IpakTryeckas paboTta No d. Pemenne

OKCIICPUMCHTAJIIBHBIX 3a1a4 I10 TCMC ((Kap6OHOBI>IC

KUCTOTHI. CII0KHBIE YPUPBI».

Kupsl. ['maponms xxupos. [IpumeHenue xupos.
buonornueckas pomnp xkupoB. Beruncienus: —
[0 YpPaBHEHHIO XHMHYECKOM peakuuu (Macchl,
00BéMa, KOJIMYECTBA HMCXOMHOTO BEIIECTBA WIIH
MPOAYKTA  PEAKLUH

110 HU3BCCTHBIM  MaccCc,

00BEMY, KOTMIECTBY OJTHOTO M3 UCXOTHBIX




BEILIECTB WJIH MPOYKTOB PEAKIUN).

XKupsli: crpoenue, puznyeckrue CBOMCTBA.
Oc00EeHHOCTH CBOMCTB KUPOB, COACPHKAIINX OCTATKU

HEMIPCACIbHBIX JKUPHBIX KUCJIOT. >KI/IpBI B IIpupoac.

Koutponbhnas  pabora: «Kucnoponconepxariue

OPraHUYCCKHUEC COCOANHCHUA).

2y

Tema 8. YrieBoanl

Tema 9. YrieBoanl

VYrneBoasl: COCTaB, KJ1accu(puKaIus
yriaeBOAOB (MOHO-, TU- W  MOJHCAXapHbl).
['mroko3a — MPOCTEUIIHMN MOHOCaxXapuI:

OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3MUYECKHE
U XHMHYECKHE CBOMICTBa (B3aMMOJIECUCTBHE C
rugpokcuaom meau(Il), oxucienne aMMuadyHBIM
pactBopoMm okcuna cepebpa(l), BoccraHOBICHHE,
Opo’KeHHE TIIFOKO3bl), HaXOXIACHHE B MPHUPOJE,
MpUMEHEHUE, Onoorudyeckas poib. @OTOCUHTES.

@pyKTO3a KaK U30MEP IITIOKO3HI.

OnTtryeckas H30MCPHA. KOJ’IB‘—I&TO-HCHH&H




TayTOMEpHUA Ha [OPpUMEPE MOJCKYJbI TJIFOKO3HBI,

IIPOEKIIMH Xeyopca, o.3-aHOMEPHI TJTIOKO3EI.

MoHocaxapuapl:  rajaktosza,  pu0o3a,  J1€30K-

cupn0o3a. Dusmyeckue CBOMCTBA

N HAaXOXIACHUC

B nipupoze. JJabopaTopHslit onbIT: B3aumoaeiictaue

pacTBopa TIII0K03bI ¢ rugapokcuaom meau(Il).

Caxapo3a — HPCACTABUTCIIb AHCAXapUua0B,
TUAPOJIN3, HaXOXKXJICHHUC B Ipupoac )41
IIPUMCHCHUC. KanMaﬂ n OCJIJI0JI03a KakK

npupoaHble noaumepsl. CTpoeHue Kpaxmalia u

Heuntono3el.  duznueckue HU - XUMHYECKHE
CBOMCTBa Kpaxmana (THOpOJIN3, KauyeCTBEHHAas
peakiuss ¢ womoM). JlabopaTOpHBIA OMBIT: —

B3aUMOJICHCTBHE Kpaxmaja C HOJIO0M.

I[HC&X&pI/II[I)I . MaJIbTO3a n JJaKTO34a.

BoccranaBnuBaromme W HEBOCCTAaHABJIMBAIOIINC
nucaxapunbl. [lonucaxapuasl: riukoreH. CTpoeHue

MaKpOMOJIEKYJI TJIMKOTEHA.




XUMHUYECKME CBOWCTBA LIEIUIIOJIO3bI: TUIPOIIN3,
noJly4eHne3(pupos newnono3bl.  Ilonsatue 00
UCKYCCTBEHHBIX BOJIOKHaxX (BUCKO3a, alleTaTHBIN

MENK).

Pa3nen 4. A3orcoaep:kaniue opranndeckue coeaqunenus (3 1)\(94)

3y

Tema 9. AMUHBI. AMUHOKHCJI0THI. Beaku

Tema 10. AMUHBI. AMHUHOKHUCJIO0THI. beJiku

9y

AMUHBL. MeTHIaMWH ¥ aHWJINH: COCTaB,

CTPOCHUC, d)I/ISI/I‘IGCKI/Ie U XUMHUYECKUE CBOMCTBA

(ropeHue, B3aUMOJICHCTBHE C BOJION U

KHCJIOTaMH ).

Knaccuduxarus aMUHOB: anudaTrueckue
U apOMaTUYECKHUE; NIEPBUYHBIEC, BTOPUYHBIE
U TPETUYHbIE.  AMHHBI:  H30MEPHSL. Cnioco0b1

MOJIYYCHHSI ¥ IPUMEHEHNE aTnu(daTHIECKUX aMUHOB.

[Tomy4yenne anuIMHA U3 HUTPOOEH307Ia.

BzanMnHoe BiusiHuE I'pyIIl aTOMOB B MOJICKYJIC

AHWJINHA. OcobOenHocTn XHUMHNYCCKHUX CBOMCTB




AHUJINHA. KauecTBeHnrblie p€aknyM Ha  aHWJIMH.

AMUHBI: AJKWIMPOBAaHUE, B3aUMOJICHCTBUE

NEPBUYHBIX AMHMHOB C a30TUCTOM KHCIOTOH. Conn

aJKWJIAMMOHHMS.
AMWHOKHUCIOTBI Kak amdoTtepHbie 1

opraHuuyeckue coeauHenus. Duznyeckue U

XUMHYECKHE  CBOMCTBA  aMHHOKHCIOT  (Ha

npuMepe TIulMHA). buojornueckoe 3HadYeHUE

aMUHOKHCIIOT. IlenTuel.
Homenkiarypa Y U30Mepusl. OTtnenbHBIC 1
MpEeACTaBUTENN O-aMUHOKHUCIIOT: TJIMIIUH, aJlaHuH, heHWIATaHUH,
CEpHUH, INIyTaMUHOBAsI KUCJIOTA, JIU3KH,
mucrend. OnTryeckass n30MepUsl aMHHOKHUCIOT: D-u
L-aMHUHOKHCIIOTEL.
Peakius monukoHaeHCcauy, 00pa30BaHNEe MENTHIHOM 1

cBs3u. JleMoHcTpanus: PactBopenre 6eIKkoB B BOJC.

benku kak IMPUPOAHBIC BBICOKOMOIJICKYJIAIPHBIC

coenuHenus. llepBruunas, BTOpUYHAST W

88




TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE
CBOICTBa  O€JKOB: THUIPOJU3,

JeHaTypalus, KaueCTBCHHbBIC peaxIuu
Ha OeJIKHU.

JlemoHcTpanuu:

— JIeHaTypauus OeJIKOB IPU HArpeBaHUU;
— LIBETHBIE PEAKI[UU OEJIKOB.

Ilonsarue 06 A30TCOACPKAITHUX I'CTCPOITNKITNYCCKNUX

COC/IMHCHHUSIX. [TupUMUAMHOBBIC U IYPUHOBBIC
OCHOBaHMs.  HyKJICHWHOBBIC  KHCJIOTBI: _ COCTaB,
CTPOCHHE U OMOIOTHYECKAs POIIb.

[TpakTnueckas paboTta No 6. Pemenne
IKCTIEPUMEHTATBHBIX 3amad o TeMe

«A30TcoepKalIue OPraHUnISCKUE COCTMHEHH.

Pa3zgeu. 5. BeicokoMosieky asipable coenunaenus (24)\(64)

Tema 10. Ilnactmaccol. Kayuyku. BoiokHa

Tema 11. BbicokoMoJ1eKYJISIPHbIE COeTHUHEHUS

OcCHOBHEBIE IIOHATHA XUMUHN

BBICOKOMOJICKYJIAPHBIX COGI[HHCHHﬁZ MOHOMCD,

CTPYKTYpHOE
MOJIMMEPU3ALINY, CPEIHSIST MOJIEKYJISIpHAs Macca.

IIOJIUMCEDP, 3BCHO, CTCIICHDb




MOJIMBUHIIXJIOPUI, HOJUCTUDOJI). HaTypaapHbBIH

N CHUHTCTHYCCKHMC KaY4YYKH (6VT€1I[PI€HOBI>II>1,

XJIOPDOIPEHOBBI M HW30OPEHOBHIN). BojokHa:

HATYpaJIbLHbBIE (XJIOMOK, HIEPCTD., ENK),

UCKYCCTBEHHBIE (AII€TATHOE BOJOKHO, BUCK034a),

OcHOBHBIE METObI CHUHTE3a

BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —

MOJIMMEPHU3ALINS U MOJTUKOHACHCAIUA.
[IpencraBneHue 0 CTEPEOPETYAIPHOCTH
Y HaJIMOJICKYJISIPHOU CTPYKTYpE MIOJUMEPOB,
3aBUCUMOCTD CBOWCTB MIOJIMMEPOB OT  uX
MOJIEKYJISIPHOTO ¥ HAJAMOJEKYJISIPHOTO CTPOEHUS.
JleMoHcTparus o6pa3ioB pe3unsl. Buneodparment
«BynkaHuzanus pe3uHbI».
[Tpaktrueckas padota Ne 7. Pemenue sxcrepuMeH-
TadbHbIX  3agady 1o Tteme  «Pacno3HaBaHue
OpTraHUYECKUX COCTUHEHUIN».

[ ltacTmMacchl (IOJMATUIIEH,  TOJHIPONUIIEH,




CUHTCTHYCCKHUC (KaHDOH )41 J'IchaH).

JleMOHCTpanusi: — O3HAaKOMJIEHHE C 00pa3laMu
NPUPOAHBIX U UCKYCCTBEHHBIX

BOJIOKOH, IIJIaCTMACC, Kay4yYKOB.

IInacTMaccsr: MOJIMMCTUIMCTAKPUIIAT, I10JI1-
Kap60HaTBI, HOJII/ISTI/IJIGHTGPC(I)TaJ'IaT. Yunuzanus
)51 Hepepa60TI<a IJ1aCTHKaA. SHaCTOMepBII CHJIMKOHBI.

[Tonumepsl crieuagbHOIrO HA3HAYCHUS (Ted)J'IOH,

KEBJIap., SJICKTPOIIPOBOAAIIIHNEC IIOJIMMEDPBI,

OnopasiiaraeMble MOJUMEDHI).

[TpakTnueckas paboTta No 8. Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Pacrmo3HaBaHme

miacTMacC 1 BOJIOKOH»

Pa3gen 6*. Utorosoe nosropenue (14)\(54)

1P

NTorosasi KOHTpoJibHasi padora 3a Kypc 10

KJIacca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXKTY

Pa3INYHbIMHU KJIaCCaMHU OPTaHHUYCCKHUX COGI[I/IHGHI/Iﬁ

2P




IloBrOopenue. Bpruuciaenus: — OIIpELIEIICHUE
MOJIEKYJIAPHOU (DOPMYITBI OPTraHUYECKOTO BEIIECTBA
[0 MAacCOBBIM JIOJIIM JJIEMEHTOB, BXOJSIIMX B €ro
cocTaB; 1o Macce (00bEMY) MPOIYKTOB CTOPAHUS; 1O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKIuy /Wi UCXOAHBIX BEIIECTB; — yCTAHOBIICHUE
CTPYKTYpHOU (HhOpMYIJIBI OPTaHUYECKOTO BEIIECTBA Ha
OCHOBE €r0 XUMHUYECKHX CBOMCTB MU CTIOCOO0B

MOJIYYEHUS.

2P

1 u B Hexed10, Bcero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMs

3 4 B Heaea1o, Bcero 105 y,

u3 Hux 10 4 — pe3epBHOE Bpems

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O IPEJIMETA «XUMMWS»

11 KITACC «OBIITIAAA U HEOPTAHUYECKAA XUMUSA»

ba3sosbliii yposens (1 yac)

Yrayoaénnnlii ypoBeHnb (1+24aca)

Kon-Bo

qaCcoB

Pa3nen 1. Teoperuueckne ocHOBBI xuMuu (124\36 u)

Kon-Bo

qaCoB




34 Tema 1. Ctpoenue aroma. Ilepuoanyecknii 3aK0H 1 @+1)u
IIepuoanueckas cucrema xumuyeckux djiemeHToB /1. M. MenaeseeBa
1 Xumuueckuit aneMeHT. AToM. SAapo atoma, 1
U30TOIIBI.
KopnyCckynasipHO-BOJIHOBOW J1yalau3M, IBOMCTBEHHAS 1
npupojaa  oaekTpoHa.  CTpoeHHME  DIEKTPOHHBIX
000J104eK aTOMOB, KBAHTOBBIE YHCIA.
Pacnpenenenue AIEKTPOHOB 1o ATOMHBIM 1
opOUTAJISIM; IPUHITUII MUHUMYMAa YHEPTUH, TPUHITUI
[laynu, npaBuino XyHna.
1 DnexkTponHas obosouka. DHEPITUYECKUE 1
YpPOBHH, TOJYPOBHHU. ATOMHBIE OpOUTaIH, S-, P-,
d-amementsl.  OCOOEGHHOCTH  pacIpeae/ICHUS
AJIIEKTPOHOB MO OPOUTANSIM B aTOMax 3JIEMEHTOB
NEPBBIX YETBIPEX IEPUOJOB.  DJIEKTPOHHAS
KOH(UTypaIrs aTOMOB.
DJeKTpOHHBIE KOH(MUTYPAIIUA AaTOMOB 3JIEMEHTOB 1

MEPBOIO —  YETBEPTOTO  MEPUOJOB B OCHOBHOM




1 BO30YXIEHHOM COCTOSIHUH, AIIEKTPOHHBIE

KOH(UTypallii HOHOB.

ITonsaTue 06 DHCPIruu MOHU3aMnu, SHCPTHUHY CPOACTBA

K BJEKTPOHY. DIEKTPOOTPUIATENBHOCTb.

[ lepronnueckuit 3akoH u [lepuonnueckas
cucTeMa  XHUMHYECKMX  ayieMmeHtoB JI. .
MengaeneeBa. CBA3b MNEPUOAMYECKOTO 3aKOHA U
[Tepuonnueckoi CHUCTEMBI XUMHYECKUX
snemeHtoB J[. M. MeHnaeneeBa ¢ COBpEMEHHOU
TEOpUEH CTPOCHUS AaTOMOB 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XHMHYECKHMX DJIEMEHTOB U
o0pa3yeMbIX HUMH TPOCTHIX U CIOXKHBIX
BEIIECTB IO TpylIlaM M IMepuojiaM. 3HAUYCHHUE
nepuoanyeckoro 3akona [[. 1. Mennaeneena.
JdemoHcTpanus
Buner  Tabmun  «Ilepuoawdeckas — cucrema

xuMuueckux aneMeHToB /1. . MenaeneeBay»

O0001IeHE U cCUCTEMATH3ALMS 110 TEME.




Pabota ¢ recramu B popmare EI'D

YPOK KOHTpOJIS 3HAHUM MaTepHUaIa TEMBI 1P
Pabota ¢ recramu B popmate EI'D
44 Tema 2. Ctpoenue BemecTsa. MHOrooopasue BemecTs 104
I Crpoenue BemecTBa. XuMHuueckasi CBsizb. Bubl 1
XUMHUYECKOU CBSI3M (KOBaJEHTHAsI HEMOJISIpHAS U
noJisipHas, HMOHHas, METaJTUYECKast ).
MexaHu3Mbl oOpa3zoBaHus KOBaJICHTHOU
XUMUYECKOU CBSI3M (OOMEHHBIN U JIOHOPHO-
aKIETITOPHBIN). Bopoponnas CBS3b.
BanentHoCTb.
DHeprus U JUIMHA CBA3U. [TonsipHOCTB, 1
HaIlPaBJICHHOCTh W HACBIIIAEMOCTh  KOBAJEHTHOMN
cBs3u.  KpartHele cBszu.  BomoponHas — CBA3b.
MexmoneKynspHble B3aUMOAEHCTBUS
BajleHTHOCTH U BaJICHTHBIE BO3MOXHOCTHA ATOMOB. 1

I'ubpuaunszams ATOMHBIX opOuTaIEH. CBs3b

AIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C M




F€OMETPUUECKUM CTPOCHUEM (Ha puMepe
COCMHEHHU PJIEMEHTOB BTOPOTO MEPUO/IA).
DIEKTPOOTPUIIATENBHOCTh. CTENEHb OKUCIIEHUS.
HNonpl: katuoHbl ©  aHWOHBL.  BemecTsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUSI.
3aKOH MOCTOSIHCTBA COCTaBa BenlecTna. Turbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.
JdemoHcTpanus
Mojenu KpucTalInuecKuX pereéTok
[IpencrasneHus O KOMIUIEKCHBIX ~ COCIUHEHHUSIX.
Cocras KOMILJIEKCHOTO VOHA: KOMIUIEKCO-

06pa30BaT€J'IB, JIMTaHABI. KoopanHalmoHHOE YMCIIO.

HomeHkiarypa KOMILIEKCHBIX COEJINHEHU.

3HaueHne KOMIUIEKCHBIX coenuHeHuii. lloHsaThe

0 KOOPJIVHAIIMOHHOU XUMUH.

[ [oHsTHE O MUCHIEpCHBIX cucTeMax. ICTUHHBIE U

KOJUIOMJAHBIE  pacTBOpbl.  MaccoBas  1oJA

BEIIIECTBA B pacTBOpE.




CriocoObl BeIpaX€HUSI KOHLUEHTPAIUU PACTBOPOB:

MaccoBasi A0JIs BEIIECTBA B paCTBOPE, MOJISIPHAS KOHLIEHTPALIUS.
Hacepiuennsie Y HEHACBIILIEHHbIE pacTBOPHI, 1
pacTBOpUMOCTb. Kpucramioruaparst.
Borunciienus
C UCIIOJIb30BAHUEM  TIOHATHHA  «MaccoBas  JIOJsS
PacTBOPEHHOIO BEILECTBAY,
«MOJISIpHAsi KOHIEHTPAIHUS»
1 Knaccudukaiys HEOpraHM4eCKnX COeTMHEHM. 1
HomeHknaTypa ~ HEOpraHMYeCKMX  BELIECTB.
I'eneTnueckast CBsA3b HEOPTraHUYECKUX BEIECTB,
IIPUHAJIEKAIIUX K Pa3IU4YHbIM KJIaccaM
(5+1)u Tema 3. Xumpueckue peakuum (17 +1)u
Borunciienus 1P

— Macchl BemecTBa WM 00bEMa Ta3oB 1O
W3BECTHOMY  KOJMYECTBY  BELIECTBA, Macce
WK 00BEMY OTHOTO U3 YYACTBYIOIIUX B PEAKITHH

BEIIECTB;




— MAacCOBOM JOJMM ¥ MOJSIDHOW KOHUEHTpalUU

BEIIIECTBA B PACTBOPE

Bbruucienus
— Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakuuu, €cili OJHO W3 BELIECTB JaHO B BHUIE
pacTtBopa C OIpEeNECIEHHON MacCOBOM JOJIeH

paCTBopéHHOI‘O BCIICCTBA

X IMHYeCcKast peakIusi. Knaccudukanus
XUMHUYECKUX PeaKIuii B HEOPTaHUYECKOU U
OpraHUYeCKOM XUMHUH. 3aKOH COXPAHEHUS MaCChI
BCIIIECTB; 3aKOH COXpaHEHWs] W TpeBpallcHUs

SHEPIUU NPU XUMUUYECKUX PEAKLUSX.

TennoBeie 3hDEeKT  XUMHUYECKHUX  PEaKIIHil.

TepMOXUMHYECKUE YPAaBHEHUS.

Boruucienus

— TerIoBoro 3P eKTa peakiuu




BJIMAIOIIKUC HA ITOJIOKCHUC XUMUYICCKOI'O PAaBHOBCCHUA !

CxopocTh peakuu, €€ 3aBUCUMOCTh  OT 1

pa3nuuHbIX pakTopoB. OOpaTUMBIE PEaKIIMH.

XuMuueckoe paBHOBecHe. DAKTOPHI, BIUSIOIINE

Ha  COCTOSSHUE  XUMHUYECKOTO  PaBHOBECHS.

[Tpunanun Jle larense.

IIpakTnueckas padora

Ne 1. Bnusaue pa3nuyHbiXx (AKTOpPOB Ha

CKOpPOCTh XMMUYECKON PEaKIUH.
l'omorenHble ¥ reteporeHHsle peakuuu. Karanus 1
U KaTaJIn3aTOPBI.
KoHcTanTa XMMHYecKOro paBHOBecus. DakTopsl, 1

TeMIeparypa, JaBJICHUE U KOHUEHTPAlU BEIIECTB, YYaCTBYOIIUX

B peakuuu. [ Ipuanun Jle [llarense.
IIpakTuyeckas padora
Ne 2. Bnusinue paznuvHbix (aKTOPOB HA MOJOKEHUE

XUMHUYCCKOI'O paBHOBCCH:I.

DnekTpoauTrdeckas nuccormanus. CuiabHbIe U




cnadbie SNEKTPOIUThL. Peakiinm noHHOTO
oOMeHa.
JlaGoparopuasi padora

— MPOBEACHUE PEAKINil HOHHOrO 0OMeHa

Brinonnenue ynpaxuenuit mo remam: CHibHbIC
U ciabbie 2NeKTpoauThl. CTENeHb TUCCOLMAIIIH.

Peakiinu noHHOro ooOMeHa.

Pemenue 3aa4 I10 TEMC. XHUMHUYECKOE PaBHOBCCHC

Cunbaple W cnabble  anektponutThl. Cpena
BOJIHBIX pacTBOpPOB BEIIECTB: KHCTasl,
HEUTpanbHas, HIeI0YHasl.

[loHsiTHE O BOAOPOJHOM  IOKa3aTesie (D H)

pacTBOpa. ['mapoaus OPraHNYCCKHNX

H HCOPIraHNMYCCKHUX BCIIICCTB.

JlabopaTopHas pab6ora
— OIIpEeIeJIEHNE CPeIbl PAaCTBOPOB BELIECTB C

IIOMOIIBIO YHUBCPCAJIbHOI'O HHAWKATOPA.

Honnoe mnpowusBenenne Boabl. Cpeaa  BOAHBIX




pacTBOpPOB: KUCIOTHAs!, HEUTpabHas, LIEI0YHasl.

Bonopoausiit nokazarens (pH) pactopa.

T'uaposus coneii. 1
I OKucaIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. 1
JdemoHcTpanus
Paznoxxenne mnepokcuaa BOJIOpPOJa B TPHUCYT-
cTBUM KaTtanuzaTtopa. lloHaTHe 00 3IEKTpOIH3e
pacIjaBoB W pPacTBOPOB cojei. [lpumeHenwue
AIEKTPOIN3A.
OKHCITUTETFHO-BOCCTAHOBUTEIBHBIC pEaKIuu. 1
Crenenp okuciaeHusi. OKUCIUTENb U BOCCTAHOBUTEIT.
[Tpouecchr OKHCJICHUS U BOCCTAHOBJICHHUSI.
Baxneliinne OKHUCINUTEIN M BOCCTAHOBUTEIN. MeTo]
AJIEKTPOHHOTO OanaHca
DIEKTPOIU3 pacTBOPOB U PACILIIABOB BEIIECTB. 1
1P Koutponbnas padota 1 (1nonyroaue) KonTpomnwsnas padora 1 (tect B hopmare EI'D) 1
Pa3nen 2. Heopranuueckast xumus (164\514)
(8+1)u Tema 4. HemeTasibl 294




Boiuuciaenus

— Macchl (00BEMa, KOJIMUeCTBa BEIIECTBA) MPOAYKTa

peakuuMu, €CiIW OJHO U3 BEIIECTB JaHO B BHUJE
pacTBopa C OIpENEeIEHHON MacCOBOM JOJIEH
pacTBOPEHHOIO BEILIECTBA

Boruuciaenus

— H0JIX BbIXOA4 MPOAYKTA PCAKIUU OT TCOPCTHUICCKU

BO3MOXHOTI'O

HemeTtamibl. Ilonmoxenue HEMCTAJIJIOB B

[Tepuonnueckoi CHCTEME XUMHAYECKUX
snemeHToB JI. 1. MeHeneeBa 1 0COOCHHOCTH
CTPOECHHUS aTOMOB.

JdeMoHCcTpanuu

1. O6pa3iel HEMETaJIIOB.

Bonopon. [lonydyenue, puznueckne u XuMUYECKUE
CBOMCTBa (peakuuu ¢ METAIJIAMHA U HEMETAJUIAMU,
BOCCTAHOBHTEIIbHBIE CBOMCTBA).

JlabopaTopHbIe ONBITHI




1. KauecTBeHHBIE peaKIM HA HEOPTAaHUYECKUE UOHBI

Y KaTHOH BOJIOPO/IA.

['uapunsl. TONIMBHBIE 3JIEMEHTBHL.

(Du3znueckue CBOKMCTBA HEMETAIIOB. AJUIOTPONUS

HEMETaJJIOB (Ha MpuMepe KUCI0poAa, Cephl,

docdopa u yriaeposa).

Kucnopon u 030H. Yriiepon, HaxoxaeHUE B IPUPOJIE,

AKTI/IBI/IDOBaHHBIﬁ

QJUIOTPOIIHBIE ~ MOJU(DUKAIIUH.

YIoJib, aIICOD6III/I$I. DynaepeHsl, rpad)eH, YIJICPOAHBIC

HAHOTPYOKH.

JdeMoHCTpanumn
2. l'openue cepsl, hocdopa, xene3a, MarHus
B KHCJIOPOJIE.
JlaGopaTopHbIe ONbITHI.

2. Iomy4yenue u coOMpaHue ra3os.

XUMHUYECKHE CBOMCTBA BAXKHEWIINX HEMETAJIIOB

rajJjoreHoB M UX COEJUHEHUW  (OKCHJIOB,

KHUCIIOPpOACOACPKAIINX  KHUCJIOT, BOAOPOAHBIX




coenuHeHuit). IIpuMeHeHHE TallOr€HOB W UX

COETMHEHU.

["anoreHoBOAOPOBI. Baxuenmue KUCJIOPO-

coacpiKamue COCANMHCHHNA I'aJIOTCHOB.

JlaGopatopHsbie Y IPOMBIIIJICHHBIE CIIOCOOBI
MOJIy4Y€HUs rajJoreHoB. [I[pumMeHeHune rajJoreHoB U ux

COECIMHEHUH.

1 XuMudeckue cBOMCTBA BAXKHEHIIINX HEMETAJIOB.
Cepa u e€ coenunenus. (Okcuapl, KUCIOPOI-
coeprKalue KHUCJIOTHI, BOJIOPOJIHBIC
coenuHenus). Ilpumenenue cepel U €€

COeIMHEHUH.

Cepa. Haxoxnenue B mpupojie, CiocOObI MOTy4YEHUS,
dbusnueckre u xuMuyeckue cporictea. CepoBoAopoI,
cynbunbl. Oxcup cepol (IV), oxcum cepsr (VI).
CepHucrass W cepHas  KHCIOTBI M HX  COJIH.
Oco0eHHOCTH CBOMCTB CEpHOM KHUCIOTHL. [IpuMmenenue

Cepbl U €€ COCTMHECHU.




JlaGopatopHsbie U TIPOMBIIIJICHHBIE CIIOCOOBI

MOJy4yeHuss Kuciiopoga. PU3NYECKUE U XUMUUYECKHUE
CBOMCTBA KUcJiopoja

Y O30HA. IIpumeHenue

KHCJIOpPOJa U 030HA. OKCHIBI U TIEPOKCHIBI.

X UMUUYECKUE CBOMCTBA BAXKHENIIINX HEMETAJLJIOB.

A3ora " ero COCJTMHEHUS.

(Oxcuibl, KUCIOPOICOAEPKAIINE KUCIIOTHI,

BOJIOPOJIHBIE
coenuHenus). IlpumeHenwe a3ora u  €ro
COeIMHEHUH.
AzoT. HaxoxaeHnue B mpupoe, CiocoObl OJTyYeHUs,
dbu3udYeckrue U XMMUYECKHE CBOWCTBA. AMMMAK,
HUTPU/IBI.
Oxcuabl a30Ta. A30THCTAsI M a30THASI KUCJIOTHI M X
conmu. OcOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMeHeHme
a30Ta ¥ €ro COCIMHCHUN. A30THBIC yI00pEHUS.
XUMHUYECKHE CBOMCTBA Ba)KHCHUIITNX
HeMmeTamioB. @Dochop HW  €ro  COCAMHCHUS.




(Oxcuapl,  KUCIOPOJCOAEpX AIIUe  KUCIOTHI,
BOJIOPOJIHBIE COCUHEHUS ).
[IpumeHenue

dbocdopa u ero coeTMHEHUI.

®docpop.  Haxoxaenue B Ipupone,  CHOCOOBI

MMOJIYYCHU, (bHBI/I‘IeCKI/Ie U XMMHYECKHE CBOMCTBA.

®dochunst u hochun. Oxcuasl pochopa, hochopHas

KHCJIOTA U €€ COJIN

MertadochopHas u nupodocdhopHas KHCJIOTEI,
dbochopucras u dochopHOBATUCTAS KHCJIOTEL.
[Tpumenenue dbocdopa 1 €T0 COEIUHEHHUI.
dochopubie yaoOpeHus.
X MMHUYECKHE CBOMCTBA BaXKHEHIIINX HEMETAJIIIOB

(yraepojaa u KpeMHUsSI) U UX COCTUHECHU N

(OKCHIOB, KHCJIOPOJICOEPKALIUX KHUCJIIOT,

BOJIOPOJHBIX COCIMHEHUH). [Ipumenenue

yTJIepojia, KPEMHHUS U UX COCTUHEHUM.

POU3NYECKUE W XUMHYECKHE CBOWCTBA  IMPOCTHIX

BEIIECTB, 00pa30BaHHBIX yriepoaom. Okcup yriepoaa




(II), oxcun yrnepona (IV), yronpHas kucinota u e€

COJIH. [IpuMeHEeHHE  TNPOCTBIX  BEIECTB,

00pa30BaHHBIX YIJIEPOJIOM, U €r0 COETUHEHUH.

Kpemnuii.  Haxoxnenue B mpupojge,  CHOCOOBI

NOJIy4eHUsI, PU3NYECKUE U XUMUYECKUE CBOMCTBA.
Oxcun  kpemuusa(IV), KpEMHHMEBass  KHCJIOTa,
cunukarsl. [I[puMeHEHNE KPEMHUS U €r0 COSUHEHHI.

CTGKHO, €10 IOJIYYCHHUC, BUABI CTCKJIA.

1P

Bopruuciaenus
— MAacchI BelllecTBa Wi 00bEMa ra3os I10
VU3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WU
00bEMY OJHOTO W3 YYacTBYIOIIUX B PEAKIUHU
BCIIICCTB;

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJIYKTOB pEaKLMH, €CIHM OJHO M3 BEUIECTB

HMCCT IIPUMCCHU

IIpakTHyeckue padoThl

Ne 3. PemieHue sKCriepuMEHTaIbHBIX 337a4 10 TEME




«l ajmore”dnIy.

IIpakTHyeckue padoTbl 1
No 4. PenieHue sKCriepUMEHTAIIBHBIX 33714 110 TEME

«Cepa u €€ coeTMHEHUSD.

IIpakTyeckue padoThI 1
Ne 2. Pemenue skcnepuMeHTaNbHBIX 3a7a4 1O

teMme «HemeTanabi»

IIpakTHyeckue padoThl 1
Ne 6. Pemienue sxcriepuMeHTaNbHBIX 33]1a4 110 TEME

«A30T, hochop 1 UX COeTUHEHUSY.

KonTpoabHasi paGora 2
O6oOmenne U cuUcTeMaTH3alus 10  TeMe 1

«Hemetannsi». Pemenue 3anau B dopmare EI'D

8u Tema 5. MeTanibl
(21+3)u 1 MeTtauisbl. [Tonmoxenue METaJIOB B
1

[lepuognueckoit CHUCTEME XUMHUYECKUX

snemenToB J[. M. MengeneeBa. OcoOeHHOCTH

CTPOCHHS  DJEKTPOHHBIX  OO0OJIOYEK aTOMOB




MCTAJIIIOB.

JdemoHcTpanumn

— o0pa3iibl METAILJIOB

O6mas  xapakTepucTuka MeTauioB  |A-rpymnmnbl
[Iepronnueckoi CUCTEMBbI XUMUYECKUX DIIEMEHTOB.
Harpun Y KaJIum: [IOJIyYEHHUE, busnueckue
U XUMUYECKHE CBOWMCTBA, NPHUMEHEHHUE MPOCTBIX
BEILIECTB U UX COCUHECHUM.

JlemoHcTpanuu
- B3auMogencTBue IEI0YHbIX U LIEJI0YHO3EMEIBHBIX
METaJNIOB € BOAOW  (BO3MOYKHO

HCIIOJb30BaHUC BI/II[GOMaTepI/IaJ'IOB)

O6mrass  xapaktepuctuka wmetamoB  IA-rpymmbt
[Teproauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Marauii  u KanpImii:  ToNydeHue,  (HU3UUECKue
Y XMMUYECKHE CBOMCTBA, MPUMEHEHHE IPOCTHIX
BCIIECTB M UX coeauHeHui. JKECTKOCTh  BOJIbI

U CITOCOOBI €€ yCTpaHCHUS.




1 | Xumuyeckue CBOMCTBA BaXKHEHIITUX METAIIOB 1
(HaTpuii, Kaaui, KaJIbIM, MarHui, aTIOMUHUH,
IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUH.
JlaGopaTopHbie ONBITHI
— KayeCTBEHHBIC PEAKIIMUA HA AHUOHBI U KATUOH
aMMOHHUS,
— B3aMMOJICHCTBUE TUIPOKCUIA ATIOMUHUS C
pacTBOpaMu KHUCJIOT U IIETI0YCH;
— KAQYeCTBEHHBIC pEaKIMd Ha  KaTHUOHBI
METaJIJI0B
AIOMUHUN: IOJTydeHue, GU3NIECKUe U XUMUICCKHE 1
CBOICTBA, MPUMEHEHHUE MPOCTOrO BEIIECTBA U €r0 COSTHHEHMUIA.
AMdoTepHBIE  CBOWCTBA  OKCHJIA
U TUJAPOKCHAA  QIIOMUHUSA,  THJIPOKCOKOMILICKCHI
AJTFOMUHUSL.
O06o01IeHne U cucTeMaTH3anus Mo TeMe «MeTauibl 1P
riaBHOU nmoArpymmb». Tect B popmate EI'D
1 O6mue bU3UYECKHEe  CBOKMCTBA  METAJLIOB. 1




CnuaBbl METAJUIOB. DIEKTPOXUMUYECKUAN Psif
HaIIPsKEHUNA METaJIIOB.
JdemoHcTpanumn
— KoJuIeKIus «MeTallbl U CILUIaBBI».
— B3aMMOJICHCTBHUE MEJIM C A30THOU KUCIJIOTOU

pa?:JII/I‘IHOﬁ KOHICHTpAlUN

OOmiass  xapakTepUCTHKAa  METAJJIOB  MOOOYHBIX
noarpynn  (b-rpynmn) Ilepuoauueckoit  CUCTEMBI
XUMHUYECKHUX dJIeMEeHTOB. Du3nueckre 1 XUMUYECKHE

CBOMCTBA XpoMa WU ero coeauHeHu. OKCHIIBI
u rugpokcuasl xpoma (I1), xpoma (III) u xpoma (VI).
Xpomartbl U IUXPOMATHI, UX  OKHCIUTEJIbHBIE

cBoicTBa. [lorydeHre u npuMeHeHne xpoma.

PuU3nUECKUE U XMMUYECKUE CBOMCTBA MAPTAHIIA U €T0
coeauHeHui. Baxxneitmue coeaqunenus mapranuna (II),
mapranua (IV), mapranna (VI) u mapranua (VII).

[IepmaHranat Kajius, €ro OKACIUTEIbHBIE CBONCTBA.

DOmme CroCOOBI  TONYYEHUS ~ METaJUIOB.




Meramutyprus

PacnpocTpaHeHHE XUMHUYECKHUX DJICMEHTOB-METAJJIOB

B 3eMHOU Kope. Pusnueckne u XUMHUUYECKUE CBOMCTBA

xKenesa W ero coeauHeHui. OKCHABI, TUAPOKCUILI U
comu xkeneza (II) u xemeza (II). Ilomyuenuwe wu

MPUMCHCHHUC KCJIC3a U €TO CIJIABOB.

Menp: nonydeHue, (QuzMUecKue U XUMHUYECKHUE
CBOMCTBa, MPUMEHEHNE MPOCTOTO BEIIECTBA U €TI0 COCTMHCHHM.
[uak: mnomydenue, (U3MYECKHE W
XUMHUYECKHE  CBOMCTBa, MPUMEHEHHE  IPOCTOTO
BEIIIECTBA U €r0 COEINHEHHUH. AmMdoTepHbIC
CBOMCTBa OKCH A U TUAPOKCHUIA IMHKa,

TUAPOKCOKOMILIEKCHI IIMHKA.

Koppo3usi MeTaJLIOB. CnocoOBbl 3aIIUTHI OT

Koppo3un. [I[puMeHeHre MeTauIoB B OBITY U
TEXHUKE.
Beruuciaenus

— pacd€Thl MacChl BEMIECTBA WK 00bEMA ra30B




110 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WA 00bEMY OJTHOTO U3 YYACTBYIONIUX B PEAKITUU
BEIECTB; pacu€Thl MacChl (00bEMA, KOTUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIMH, ECITH OJHO U3
BEIIECTB UMEET IPUMECH;

— pacuéThl Macchl (00BEMa, KOTMYECTBA
BEIIECTBA) MPOAYKTA PEAKIINH, €CIIH OTHO U3
BEIIECTB J]JaHO B BUJIE PACTBOPA C ONPEACIEHHON

MacCOBOM J10JIei pacTBOPEHHOTO BEIIECTBA

IIpakTHyeckue padoThl
No 7. Penienue s3kcniepruMEHTaIbHBIX 3a/1a4 110 TEME

«MerTamisl TOOOYHBIX IMOATPYIIID».

O0001IeHne U cucreMaTu3alus 1mo reme: «O0rue
cBoiicTBa MeTauioB. O0IIHMEe CrIOCOOBI TTOTYYEHUS METa]

Pa6ora ¢ Tectamu B hopmate EI'D

LJIOB».

IIpakTHyeckue padoTbl
Ne 3. PemieHue skcriepuMeHTAIbHBIX 3a]1a4 10

TeMe «MeTauibD».




O00011eHre U cucTeMaTu3anus mo reMe «MeTayuibl

noOouHoi noarpymnms». Tect B popmate EI'D

O06o0061eHue u cucreMaTu3anus mo Teme «MeTamiby. 1

TectupoBanue\Pemenue 3a1a4d B popmate EI'D
1 [eHeTnueckas CBSI3b BEIIECTB 1
Brinonnenue ynpaxuenuii mo teme «I'enernueckas 1

CBSI3b KJIACCOB HEOPTaHUUECKUX COCTUHEHUI)

TectupoBanue\Pemienue 3aaau B popmate EI'D
O0o001IeHNE 5 cUCTEMaTU3alUA 1o TEME 1

«Hewmeramnel. Metaiei». Tect B popmate EI'D
1 KontponbHas paboTta 2 1o teme KonTtponbHas padora 3 o reme «Heoprannueckas 1

«Heopranuueckass XuMuUs» XUMHUSI
AHanu3 KOHTPOJIBHOM pabOTHI. 1P
AHanu3 KOHTPOJIBHOW pabOTHI. 1P
Pasznen 3. Xumus u :xku3Hb (44\8 u)
(4+1)u . Tema 6. Xumusi v ;KM3Hb Tema 6. MeToabl NO3HAHUS B XUMMH. (10+5)u
XuMuA 4 )KU3Hb

1 Ponb xuMun B 00€CTICUEHU N DKOJOTHYECKOM, 1




SHEPreTUYEeCKOM U MHUIleBOoM 0€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [loHsATHE O Hay4YHBIX
MEeTOJaxX TO3HAaHMS BEIIECTB U XUMHUYECKHUX

peaKIuu.

XUMUS THITA: OCHOBHBIE KOMITOHEHTBI, ITUIIEBBIC
no0aBku. Poib XuMUH B 00€eCIIeUeHU N TUIEBON 0€30ITaCHOCTH.

KocmeTrnueckue  u map@romepHbie
cpeactBa. beitoBas xumwus. I[lpaBunma Oe3omacHOTO
HCITOJIb30BaHUS CPE/ICTB OBITOBOM XAUMHHU

B HOBCGHHGBHOﬁ KHN3HU.

XUMHS B CTPOUTENBCTBE. BaxkHEHIIINE CTPOUTEIIbHBIE
Marepuanbl  (1leMeHT, OeToH). XUMHUYECKOE

3arpsi3HEHHE OKPYXKAIOIIEH CPEeIbl U €ro MOCIEICTBUS.

[IpencraBnenus 06 0OMKUX HAYIHBIX TPUHIIAIIAX
ITPOMBIIIJICHHOTO MOJTYYEHUS BAYKHEUIIINX

BCIICCTB.

HayuHble npUHIUIIBI OPraHU3alUU XUMAYECKOTO

pon3BOACTBA. [IpOMBITIIICHHBIE CTTIOCOOBI TTOJTYUYCHUS




BAXHEHIIMX BELIECTB (HAa MNpUMepe NPOU3BOJICTBA
aMMuaKa, CepHOM KHUCIIOTHI, METaHOJIa).
[IpoMbllIeHHBIE  CIIOCOOBI  MONYYEHUS

MCTAJIJIOB U CIIJIaBOB.

IIpobOiaema  1iepepabOTKM  OTXOJIOB ¥ IMOOOYHBIX

IPOAYKTOB. Ponnb XUMHUHN B o0ecrneueHnn

SHEPreTUIeCcKor 6e3omacHoCcTH. [IpUHITUTIB «3eIEHOM

XUMHUN.

Hemosek B MHUPC BCHICCTB U MAaTCPUAJIOB:

BaKHEMIIINE CTPOUTCIIBHBIC MaTcpualibl,
KOHCTPYKIOMOHHBIC MAaTCPHAJIbl, KpAaCKH, CTCKIIO,
KCpaMHKa, MaTCpHaJIbl JIIA JJICKTPOHHKH,
HaHOMATCpHalibl, OPraHUICCKUC U MHUHCPAJIBHBIC

yIOOpEeHUSI.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE  MaTepHUaJbl,
KpPAaCKH, CTEKJIO, KEPAMHUKA.

Matepuanbl g YJIEKTPOHUKHU. HaHOTEXHOIOTHH

XuMHUSI B CEIBCKOM  XO3siicTBe.  OpraHuyeckue




Y MUHEpaJIbHbIE YA00pEHUS.

1 Kumns U 3J0pOBbE  YEJIOBEKA: IpaBHIIA 1
WCIIOJb30BaHUSl  JIEKAPCTBEHHBIX IPENAPATOB;
IpaBuia 6e30macHoro UCIIOJIb30BaHUS
npenapaToB OBITOBOM XMMUHU B MOBCETHEBHOM
KU3HU
[MoaroroBka k k\p B popmare EI'D (yacth 1) 1P
[Moaroroska k k\p B popmare EI'D (yacth 2) 1P
1P UtoroBast KOHTpoJibHas paboTa Hroropas kouTtponwsHas padota B popmare EI'D 1P
Hrorosas koHTposibHast padota B opmate EI'D 1P
AHaM3 UTOTOBOM KOHTPOJIBHON PabOThHI 1P

1 u B Hexe10, Bcero 35 u,

U3 HUX 3 4 — pe3epBHOE BpeMsi

3 4 B Heae10, Bcero 105 y,

u3 HuX 10 4 — pe3epBHOE BpeMsi

YpoBeHb 0OyueHus [IpakTueckue paboOThI

KouTtponbsabie paboThl

bazoBbrit

3

3

YrnyOneHHbIi 8







