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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nmporpamMmma 6a30BOro u yriryoJ€HHOTO U3ydeHHs mpeameTa «Xumusi» B 10-
11 xmaccax paspaboTraHa Ha ocHOBe PabGoumx mporpamMm cpeaHero oOIero
oOpa3oBaHus 1Mo XUMUHU (0a30BbIA YpOBEHB, YINIYOJIEHHBIH YpOBEHb), 0JI00PEHHBIX
pemenreM ¢enepaibHOrO y4eOHO- METOJMYECKOTO OOBEeAMHEHUS MO0 OO0IeMy
oOpazoBanuto ot 29.02.2022r., mpotokos 7/22,  COCTaBIICHHBIX  HAa OCHOBE
®denepanbHoro 3akona ot 29.12.2012 Ne273-D3
«O06 o6OpazoBanuun B Poccuiickoit ®enepauuny», TpeGoBanuil K pe3ylabTraTaMm
OCBOCHHSI OCHOBHOHM 00pa3zoBaTeIbHON MPOrpaMMbl CPEAHETo oOLIero oopa3zoBaHus,
npeacTaBieHHbIX B DenepaqbHOM TOCyJapCTBEHHOM OOpa3oBaTEIbHOM CTaHAApTe
cpeaHero ooduero oopazoBaHus, (yTBepKAEH MpukazoM MuUHHUCTEpCTBA 00pa30BaHUS
u Hayku Poccutickoit @eneparuu ot 17 mas 2012 r. Ne 413, ¢ uameHeHusiMu ot 12
asrycta 2022 r.), ¢ yuétom «KoHmeniuu mnpernojaBaHus ydyeOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX  opraHm3anusx  Poccuiickoit — deaeparuu,
peaNu3yroNMX OCHOBHBIE 00IIe00pa3oBaTe/ibHbIE MPOTpaMMbl»  (yTBEpXKIAeHA
Pemenniem Komnernn Munnpocsemenus Poccuu, nporokon ot 03.12.2019r. Ne T1K-
4BH) u (enepanbHOU pabodeit mporpammbl BocmuTaHUs. OCHOBY MOAXOIOB K
pa3paboTKe MOJEIbHOW CHHXPOHU3UPOBAHHOW paboueil mporpamMmbl 0a30BOTO H
yrayonéuHoro wmsyueHus npeamera «Xumus» B 10-11 kimaccax, K ompenerncHUro
oOmielt crpaterun OOydYeHHs, BOCIUTAHUS M PA3BUTHS OOyYAIOIIMXCS CPEICTBAMU
y4eOHOTO TpeaMera «XuUMHs» Ha 0a30BOM YpPOBHE COCTAaBUIM KOHIIETITyalbHBIC
nonoxkeauss PI'OC COO o B3aMOOOYCIOBICHHOCTH II€JICH, COJEp KaHMS,

pe3ynbpTaToB 00y4deHHs W TpeOOBaHWU K YPOBHIO TMOATOTOBKH BBITYCKHUKOB.



N3yuenne mnpenmera, peaniusdyemMoe B yCIOBHSAX  aU(dEpEHIIMPOBAHHOTO,
npoduibHOro  oOydeHHus, TMpU3BaHO  OOECHeYuTh  00111e00pa30BATEIBHYIO
U OOLIEKYyIbTYpHYIO MOJATOTOBKY BBIITYCKHHUKOB IMIKOJBI, HEOOXOIUMYIO IS
aJlanTanuy UX K OBICTPO MEHSIOIIMMCS YCJIOBUSM JKU3HH B COIMYME, a TaKxke IJis
OPOAODKEHUsT OOy4YeHHsT B CPEIHUX CHEIHaTbHBIX MW  BBICIIUX  y4eOHBIX

opraHmn3anuigax, B KOTOPbIX XUMUA ABJISICTCA OI[HOﬁ N3 IPUOPUTCTHBIX TUCIHUIIIINH.

B COOTBETCTBMM C JaHHBIMHU TIOJOKCHHUSIMU MOJICIbHAS CUHXPOHU3WPOBAHHAS
pabouasi nmporpamma cpemaHero oOmiero oOpa3oBaHus (06a30BbI  YPOBEHB):
yCTaHABJIIMBACT  00s3aTebHOC  (MHBApUAHTHOE)  MPEAMETHOE  COJEepKaHHE,
OnpeeNsieT KOJUYECTBCHHBIC M KA4YeCTBECHHBIC €r0 XapaKTePUCTUKH Ha Ka)IOM
dTale HW3Y4YCHUs TpeIMeTa, MpeayCMaTpUBAacT MPHUHIUIBI CTPYKTYPUPOBAHUS
coJiep KaHMs U pacrpeie]IeHUs €ro Mo Kjaccam, OCHOBHBIM pa3zesiaM U TeMaM Kypca;
naéT TMPUMEPHOE paclpesieieHre y4yeOHBIX YacoB IO TEMAaTHYECKUM paszferam,
PEKOMEHyeT PUMEPHYIO TOCIE0BATeIbHOCTh U3YUYEHHSI OTACIBHBIX TEM Kypca C
y4€TOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€HM, JIOTMKH y4eOHOTO
mpoiiecca, BO3pacTHBIX  ocoOeHHocTed  ywammxcs 10-11  kmaccoB;  maér
METOJIMYECKYI0O HWHTEPIpETAlMi0 Ieledl M3ydeHuss TpeaMera Ha  YpOBHE:
COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CcpeaHero olmero obpa3oBaHws,
COJIepKaTeIbHON XapaKTEePUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHOM TPOrpaMMbl CpeaHEero o0miero o6Opa3oBaHusi (JIMYHOCTHBIX,
METalpeJIMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOU
JESTENHPHOCTH YUYCHHKA 10 OCBOCHUIO COoAepKaHus mpeamera. [lo Bcem Ha3BaHHBIM
MO3UIMSAM B TPOTpaMME€ COOJFOICHA MPEEeMCTBEHHOCTh ¢ Paboueii mporpammoit
OCHOBHOTO 001Iero oopazoBanust mo xumun (s 8—9 kimaccoB 00pa3oBaTEIBHBIX

opraHu3aiuii, 0a30BbI YPOBEHD).



MopnenbHass ~ CHUHXpOHM3MpOBaHHas  paboyas  mporpamMma  HMMeEeT  Lellb
CUHXPOHU3UPOBATh COJIEPKaHUE y4eOHOro MpeaMeTa JUIsl U3y4eHus peameTa
«Xumusi» B 10-11 knaccax B paMKkax MyJIbTUIPO(UIBHOTO Yy4eOHOTr0 TUIaHa.

Henn u 3amaum yuyeOHOro mnpeaMera «XUMHUS» B COOTBETCTBYIOLIEM paszelie
MPOrpaMMbl MPECTaBICHbl COBMECTHO, KaK JJisi 0a30BOTO, Mak u 014 yenyO1éHH020
yposHeii*.

B pasnene Ilnanupyemble pe3ynbTaThl OCBOEHHUS YYEOHOro mpeaMera «XHUMHs»
CUHXpPOHM3aLUs MpEJCTaBIeHa B BUE JIONOJHEHUs K 0a30BOMY YPOBHIO, & UMEHHO,
[IpenmeTHbIE pe3yNbTaThl, TOCTUraeMble OOYyYarOIMIMMUCS Ha YIIIyOJIEHHOM YpOBHE
M3y4eHUs XMMMH, BBIIEICHBI KyPCUBOM .

B pasnenax Conepkanue marepuana v TeMaTudeckoe IUIAHMPOBAHUE UMEETCS

BBIHGHGHHBIﬁ Marcpuall, I/IMGIOIIII/Iﬁ I'IO,H‘{GDKI/IBaHI/Ie2 KaK Ha 6a3OBOM, TaKk M Ha

yriayOia€HHOM YpPOBHSIX, KOTOpBIM HM3ydaeTcs B O3HAKOMUTEIBHOM IUIAaHE U HE
BKJIIOUAETCSI B COCTaB MPeAMETHBIX pe3ysibTaToB ocBoeHuss OOIT COO.

B pazgene TemaTuueckoe IUTAaHUPOBAHME MPHUHIMI CHUHXPOHU3AIMHU MPOSBICH
CJIEIYIONIMM 00pa30M: Yachl HEAENbHON HArpy3ku Uil yriayO0n€HHOro u 0a30BOro
ypOBHEH yKa3aHbl TaKMM 00pa3oM, 4TO OJlHAa TeMa (OJIMH Yac B HEACINI0) €IUHA IS
JIBYX YpOBHEH, a OCTaJbHbIE [[Ba Yaca M TEMbl HEICIbHOW HArpy3Kd st
yriayOaEHHOTO YPOBHSI YKa3aHbl B CTPOKAX HIKE M TOJIBKO ISl 3TOTO YpOBHs. YacTh
PE3EPBHBIX YacOB MO3BOJIMJIA BCTPOUTH HEOOXOAMMOE KOJIMYECTBO YAaCOB B TEMax
M3YyYEeHHS, a TAK)KE OPraHU30BaTh U TEMATUYECKOE MOBTOPEHHE KaK Ha 6a30BOM, Tak
Y Ha YrIIyOJIEHHOM YPOBHSIX, M UTOTOBOE TTOBTOpeHue; B rpadax «KomudyecTBo yacos

yKa3aHbl TAK)K€ T€ YacChl, KOTOPbIE B3ATHI U3 pe3epBa (yKa3aH CUMBOI «Py»).

'Kypcueom B TekcTe nporpammbl B pasaenax « Llenu v 3agauny, «MpegmeTHble pe3ynbTaTtbi»
BblAENeHbl 3NIEMEHTbI, KOTOpble NPeACTaBreHbl AN U3yYeHnUs Ha yriy6néHHOM ypoBHe.

’MoayepknBaHne NMeeT MaTepuar, KOTopbI 3y4aeTcs B 03HAKOMUTENBHOM MNiaHe U He
BKITOMAETCH B COCTaB npeaMeTHbIX pesynbrtatoB ocBoeHus OO COO.
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IIpu  ¢dopmupoBanun Temarnueckoro IUIAHUPOBAHUSA —MPEIyCMaTPUBAIOCH
pacrnpeiesieHue 4acoB BHYTPM TEM M MEXKIY TeMaMH C LEIbl0 00eCHeYeHHUs
HEJIENbHON HAarpy3ku I OOy4YaloIIMXCS, W3YYAIOIIMX XUMHUIO Ha YriIyOnEHHOM
ypoBHe. IlepepacrpenencHue 4YacoB MEXKIY HEKOTOPBIMH TEMaMH I103BOJIUIIO
COXPAaHUTh TEMATHUECKHI yueOHbIH 00bEM MaTepuasa, MCIOJIb30BaHUE PE3ECPBHBIX
4acoB Takke O0ecneuymsio HaJluyhue Yy4eOHBIX 4acoB Ha 000O0IIEHHME, HTOrOBOE
NOBTOPEHUE U KOHTPOJb yuyeOHOro marepuasia. Takum oO0pa3oM, CHHXpPOHHM3ALUS
TEMATUYECKOT O MJIAaHUPOBAHUS 0Aa30BOTO U YIyOJIEHHOTO YPOBHEW U3YUYECHHS] XUMUU
NOJIHOCTBIO COXpaHWja COJEpKATEIbHbBIN acneKT nmporpaMMsl KypcoB 10-11 knaccos
JUTSE MYJABTUIPO(UIBHOTO y4eOHOTO MJIaHa.

JlanHasi mporpaMma SIBJISIETCS OPUEHTUPOM JIJIsl COCTaBIIEHUsI paboUyuX Mporpamw,
aBTOpPbl KOTOPBIX MOIYT HPEIJIOKUTH CBOM IOAXOJ K CTPYKTYPUPOBAHUIO W
[IOCJIEIOBATEIBHOCTH HM3yYeHUs ydeOHOro Mmarepuasna, a TakkKe CBOE BHUICHHE
OTHOCHUTEIIBHO BO3MOXXHOCTH BBIOOpa BapHaTUBHOM COCTaBIISAIOLIEH COAEpIKAHUS
npeaMeTa JOMOJIHUTENBHO K 0043aTeNIbHOM (MHBAPUAHTHOM) YacTH €ro CoJep:KaHus
B paMKax pe3epBHBIX dYacoB. Pe3epB yueOHOro BpeMEHM pEKOMEHAYeTCs MJis
peain3allid  aBTOPCKUX IMOJAXOJ0OB K MCIIOJNB30BAHUIO Pa3HOOOpasHbIX (opm

opraHu3aiuy yaeOHOro mporecca.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUS»

XuMmudeckoe 0O0pa3oBaHME, TMOJYy4aeMOE€ BBIMYCKHHUKAMH CpPEIHEH  IIKOJbI,
SBIIIETCS HEOTHEMJIEMOM YacThi0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIOIIUM
ATAlOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIFOUYEBBIX
LIEHHOCTEW, NPUCYIIMX UEJIOCTHOM CHCTEME XUMHYECKOro O0Opa3oBaHUs. OTH
IIEHHOCTH KaCAIOTCS TIO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MUPOBO33PEHUS U
oO011Iei KyJbTYphl YEJIOBEKA, a TAK)KE IKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHUS K

CBOEMY 3/I0POBBIO 1 MMPUPOJTHOU cpene. PeannsyeTcs xumMudeckoe o0pa3oBaHue
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yYaIUXCsl CpeHEN IIKOJIbI CPEACTBAMU YU€OHOTO MpeaMeTa « XUMUs», CoAep KaHue
U TIOCTPOEHHUE KOTOPOTO OIpEEeNieHbl B MporpamMme ¢ y4y€ToM crenudukd Hayku
XUMUHU, €€ 3HAYCHUSI B MO3HAHUU MPUPOJABLI U B MaTepuaIbHOM >KU3HU OOIIECTBa, a
TakKe ¢ y4€ToM OOIMX IIeJie W MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpejHero oobiiero oopazoBanus B Poccuiickoit deneparum.
Tak, wanpumep, npu (HOPMUPOBAHUU COJCPKAHUS TIpeaMeTa «XUMHS» YUTCHBI
CJIEAYIOIIHE TIOJIOKEHHUS O CIIeU(PUKE U 3HAUCHUHN HAYKU XUMUU:

XUMHST KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTPAaeT OCOOYI poOJib B
COBPEMEHHOM IUBUJIM3AIIMH, B CO3JJaHUHU HOBOM 0a3bl MaTepuaibHON KyabTyphl. OHa
BHOCHUT CBOM BKJaJd B (hOPMHUPOBAHHE PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, B
CO3/IaHHUE IICJIOCTHOTO TIPEACTAaBICHUA 00 OKpYXKAKIIeM MHpPE KaKk O EeIUHCTBE
IPUPOJBI M YENIOBEKa, KOTopoe (HOPMUPYETCS B XHMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MHpA, OCO3HAHMS B3aUMOCBA3U MEKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTAMU MPUMEHEHUSI.

CoBpeMeHHass XuUMHsS KaKk HayKa CO3HMJaTeNbHas, KaK HayKa BBICOKUX
TEXHOJIOTUW HANpaBJIeHA Ha PEIlIeHUE TII00ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEYECTBA —  CBIPbEBOM, DJHEPre€TUYECKOM, MMHUIIECBOM, HSKOJIOTHYECKOU
0e30macHOCTH ¥ OXpaHbl 370pOBbA. TE€CHO B3aUMOJACHCTBYS C JIpYyTUMU
€CTECTBEHHBIMU HAYKaMHU, XUMHS CTaJla HEOTHEMIIEMOM YaCThbl0O MUPOBOM KYJIbTYPHI,
HEOOXOIMMBIM YCIIOBUEM YCIEITHOTO TPY/Ia U KU3HH KaXKJIOTO WieHa OOIIeCTRa.

B cootBetrcTBUM ¢ 00mumu niensimu ¥ npunnunamu COO copepxaHue mpeaMera
«Xumusa» (10-11 knaccel, 0a30Bblid  ypOBeHb M3Y4YeHHsI) OPHUEHTUPOBAHO
MIPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY 00YyYaroNIuXxcsi, HEOOXOIUMYIO
UM ISl BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEUIHOTO BKIIOYEHUS B
KU3Hb COIIMYMa, TIPOJAOKCHHS 00pa30BaHUs B PA3IUYHBIX 00IACTIX, HE CBI3aHHBIX
HEMOCPEJACTBEHHO C XUMHUEM.

CocrapnsiromiuMu ~ nipeAMeTa  «XUMHS)»  SIBIAIOTCS ~ 0a30BbIe  KypChl — —

((OpFaHI/I‘-ICCKaﬂ XUMUA» H «06111351 N HCOPraHn4dcCkasa XuMUA», OCHOBHBIM
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KOMIIOHEHTOM COJEpKaHUsl KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAaHUW MO HEOPraHWYECKOW XMMHUHU (C BKIIOUEHHEM 3HAHUM U3 OOIIed XUMHH) U
oprann4yecko xumuu. DOpMHUPOBAHUE NAHHOM CUCTEMBbl 3HAHUM IIPU H3YUYECHUHU
npeaMeTa 00ecrneynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEIO MHOI0O0Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSTHI, 3aKOHOB M Teopuil xumuu. CTpyKTypa coAep>KaHU
KypcoB — «Opranuueckas xumusi» U «OOmas W HEOPraHUYecKas XUMH»
chopMHpoBaHa B IMporpaMMmMe MO XHMHHM Ha OCHOBE CHCTEMHOro MOAXO0Aa K
U3YYEHHIO Y4YeOHOro Marepuasia U O0O0YCJOBJIIEHa HUCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHMM Ha ONpeNeNEHHBIX TEOpeTHYEeCKuX YypoBHsAX. B  kypce
OpraHMYecKoi XUMHH BEIIECTBA PACCMATPUBAIOTCSA Ha YPOBHE KJIACCUYECKON TEOpUU
CTpPOEHUSI OPraHWYECKUX COCIMHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U
AJNIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuu BemiecTB. CBeneHus 00 M3y4yaeMbIX B
Kypce BELIECTBaX JAIOTCS B Pa3BUTUU — OT YIVIEBOJOPOAOB IO CJOYKHBIX
OMOJIOTUYECKH aKTHUBHBIX COeAuHEHUH. B Kypce opraHnueckod XMMHH MOJIY4aroT
pazBuTHe C(HOPMHUPOBAHHBIE Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHus
NEpBOHAYAIbHBIE TPEACTABICHUS O XWMHYECKOW CBS3HM, KIACCU(PUKAIIMOHHBIX
IPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOM
peakiuu.

B npeamere «Xumus» 6a30BOro ypoBHS pacCMaTpUBAETCS M3YyUYCHHBIM HA YPOBHE
OCHOBHOTr'O 0011ero o0pa3oBaHHUsS TEOPETUUECKHM MaTepuad U (HaKTOIOrHUECcCKHe
CBEJICHUS O BEIIECTBaX M XMMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas
Y HEOpraHWYeCKasi XUMU» 00y4yaroUIMMCs IPEIOCTaBISETCS] BO3MOXKHOCTh OCO3HATH
3HAYeHHE MEPHOJNYECKOr0 3aKOHAa C OOIIETEOPETUYECKHUX M METOJI0JIOTHUYECKUX
MO3UIMH, TTy0)Ke MOHATh UCTOPHYECKOE M3MEHEHHEe (DYHKIUH 3TOro 3aKOoHa — OT
o0o0mmarome 10 OOBSICHSIONEH W MPOTHO3UpYoMIe. Enunas cuctema 3HAHHA O
BAKHEUIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX M MPUMEHEHUHU, a TAKXKE
O XUMHUYECKMX pEaKIUsAX, HX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS

nonojiasiercss B kypcax 10 m 11 kimaccoB ajieMeHTaMu COJIEp)KaHUs, HUMEIOIIUMU
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KyJbTYpPOJIOTUUECKMI W NPHUKIAJAHOM XapakTep. OTH 3HAHMS CIIOCOOCTBYIOT
MOHUMAaHUIO B3aUMOCBSI3U XMMHUHU C JPYTMMHU HayKaMH, pPacKpbIBaloT €€ poib B
MO3HABATEIbHON M  MPAKTUYECKOM JESATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUS K IMPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTHUECKUX
MPUJIOKEHUN XMMUHU, TTOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBI3aHHBIX C XUMUEH, KPUTHUECKHA OCMBICIIMBATH
uHQopMalMil0 ¥  TPUMEHITh €€ I TOMOJHEHUsS]  3HAHUW,  PEIICHHS
MHTEJJIEKTYaIbHBIX M SKCIEPUMEHTAJIbHBIX UCCIeI0BaTeNbCKUX 3a1au. Coaepikanue
yuyeOHOro mnpeaMeTa «XHUMHs» JIaHHOTO YpPOBHS HM3Y4YE€HHsS OpPHUEHTHMPOBAHO Ha
dopMupoBaHue y O0O0YyYalOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JIsi TMOHUMAaHUS
¢unocopckux uaeH, TaKMX Kak: MaTepualbHOE EIMHCTBO HEOPraHWYeCKOro u
OpraHMYecKoro MuHpa, OOYCJIOBJIEHHOCTh CBOWCTB BEHIECTB MX COCTAaBOM U
CTPOCHHEM, MMO3HABAEMOCTh IMPUPOJHBIX SIBICHHUI MyTEM 3KCHEPUMEHTA U PEIICHUS
NPOTUBOPEUU MEX]y HOBBIMH (haKTaMH U TEOPETUYECKUMHU TPEANOCHUIKAMH,
OCO3HAHHME POJM XMMHUU B PELICHUU JKOJOTHYECKUX MpoOieM, a Takke MpodiieM
cOepekeHus: IHEPreTUUYECKUX PECYPCOB, CHIPbsS, CO3/IaHHS HOBBIX TEXHOJIOTHH U
MaTepuasoB.

B mutane pemenus 3ajad BOCIUTAHUSA, PA3BUTHS U COIMANIM3AIUN 00Yy4aIOUIUXCS
OPUHATBIE MPOrPaMMON MO XUMHHU TOAXOAbl K OIPEIEICHUIO COAEpXKaHUS U
MOCTPOEHUSI IpeAMeTa MpeaycMaTpuBaloT (OpMUpOBaHHE Y  OOydaroluXcs
VHUBEPCAIBHBIX YUEOHBIX JCUCTBUH, UMEIOMUX 0a30BOE 3HAYCHHE JJIA PA3THMUHBIX
BUJIOB JICATENBHOCTH: pEIICHHWs TpoOieM, TIOWCKa, aHamu3a #  00pabOTKH
uHopMaIy, HEOOXONUMBIX Il TNPUOOPETEHUS OMbITa MPAKTUYECKOH W
HCCIIEIOBATENBCKON NS TEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMHUH.

XVMHs Ha ypPOBHE YIJIYOJIE€HHOr0 M3yYeHHUsl 3aHUMAET BaXXHOE MECTO B CUCTEME
€CTECTBEHHO-Hay4yHOro oOpaszoBanus ydammxcs 10-11 xmaccoB. U3ydenwue
npeaMera, pealn3dyemMoe B YCIOBUSAX JIU(P(EpEeHIIMPOBAHHOTO, MNPO(UIBHOTO

o0y4eHus, MNpU3BAHO OOeCcHeuYuTh OO0IIe00pPaA30BATENBHYI0O U  OOIIEKYJIBTYPHYIO
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MOATOTOBKY BBIMTYCKHUKOB NIKOJbI, HEOOXOAMMYIO IS ajanTallud UX K OBICTPO
MEHSIIOIIUMCS YCTIOBUSM JKU3HU B COIUYME, a TaKXe JJIsl MPOJOJKEHUsI O0yUeHHs B
opraHuzanusax MnpohecCUOHAIILHOTO 00pa30BaHUsl, B KOTOPBIX XHUMHUS SIBISETCA
OJIHOW U3 TMPUOPUTETHBIX ITUCUMIUIMH. B mnporpamMme 1o XUMHUU Ha3HAUYCHHUE
npeamMera «XuMUs» TOJydaeT MOAPOOHYI0 MHTEPIPETAlMI0O B COOTBETCTBUU C
ocHoBomnoJararomumu - noyioxeHussMu - GI'OC COO o B3anM00OYCIOBICHHOCTH
1eJeH, coliepKaHus, Pe3yabTaToB OO0y4YeHHs] U TPEeOOBAHUM K YPOBHIO MOJTOTOBKH
BBITYCKHUKOB. CBHUJIETEILCTBOM TOMY SIBJISIFOTCSL  CIIEAYIOIIME BBINOJTHSIEMbIC
IporpaMMON MO0 XUMUU (DYHKITUU:

UH()OPMAIIMOHHO-METOINYECKas, peain3alus KOTOpoi o0ecreunBaeT MoJydeHue
IpEACTaBICHUS O IIENAX, COJACPKaHUM, OOIICH cTpaTeruu OOydYeHHs, BOCIIUTAHUS U
pa3BUTHs 00yYaIOMIUXCS CPEACTBAMH MIPEIMETA, U3Yy4aeMOTO B paMKax KOHKPETHOTO
podus;

OpraHU3aIMOHHO-TUTAHUPYIOIIas, KOTopas TpeaycMaTpuBacT  OIMpeleSICHHE:

IIPUHITUIIOB CTPYKTYPHUPOBAHUS U TIOCIIEIOBATEIBHOCTH U3YyYCHHS YIeOHOTO
Marepuaja, KOJUIECTBEHHBIX U KaUeCTBEHHBIX €T0 XapaKTePUCTHK;

OJXOJ0B K (OPMUPOBAHUIO COACPKATEILHONM OCHOBBI KOHTPOJS U OICHKH
00pa3oBaTeIbHBIX JOCTHKEHUM OOYyUYaIOIIUXCS B paMKaxX HWTOTOBOM aTTeCTalluu B
dbopMe euHOTO TOCYJaPCTBEHHOT'O dK3aMeHa 10 XUMUH.

[Tporpamma a1t yriry0aEHHOTO U3YUCHHS XUMUU:

yCTaHaBJIMBAE€T WHBAPHAHTHOE TIPEJAMETHOE COJEp)KaHHUEe, O0s3aTeIbHOE IS
HM3yYeHHUsS] B paMKax OTACIBHBIX NpoduieH, mpemxycMaTpuBaeT paclpeicicHue M
CTPYKTYpPHPOBAHHE €r0 IO KJaccaM, OCHOBHBIM COJICpKATEIbHBIM JIMHUSIM/pa3ieiiam
Kypca,

TaéT TPUMEPHOE pacIpeeiIcHue y4eOHOTO BPEMEHH, PEKOMEHIYEMOIO IS
W3yYEHUS OTJCIbHBIX TEM;

npejjaraeT MpUMEPHYIO MOCIeA0BATEIbHOCTh U3YUEHUs yYeOHOTO MaTepuaa ¢

YYETOM JIOTUKH IOCTPOEHUS KypCa, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€H;
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Ma€T METOJAMYECKYI0 HHTEpIpeTaluio Iejed W 3ajJad M3Yy4YeHHs Ipeamera Ha
yIIyOJIEHHOM YPOBHE C Y4ETOM COBPEMEHHBIX MPHUOPUTETOB B CUCTEME CPEIHETO
oOmero  o0Opa3oBaHHs,  COAEPKATEINbHOW  XapaKTEPUCTUKU  IUIAHUPYEMBIX
pE3yJIbTATOB OCBOEHHUS OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl CPEHEro OOILEro
oOpa3oBaHusl (JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM
OCHOBHBIX BUJIOB yue€OHO-TIO3HABATEIbHBIX JACHCTBHUI 00Yy4YaroIIerocs Mo OCBOCHUIO
coJiep KaHus MpeIMeTa.

[To Bcem mo3unusiM B mporpaMme 1Mo XUMUU MPEeTyCMOTpPEeHa MPEEMCTBEHHOCTD C
oOydyeHHeM XHMHHM Ha YPOBHE OCHOBHOro ooOmiero obpazoBanus. [Iporpamma o
XUMHUHU CIIY)KUT OPUEHTHUPOM JIJII COCTABJIICHUS aBTOPCKUX pabouux mporpamm. 3a
npejesiaMu YCTaHOBJIEHHON MPOTPaMMON MO XUMHUHU 00s3aTeIbHON (MHBapHAHTHOMN)
COCTaBIIAIONICH coliepKaHUsl y4eOHOro mpeaMera «XUMHUsS» OCTAaETCS BO3MOXKHOCTH
BbIOOpa €ro BapHATHBHOM COCTAaBISIONICH, KOTOpas [OJDKHA ONpENesIThCs B
COOTBETCTBHM C HAMpaBICHUEM KOHKpPETHOro mnpoduis oOyudeHus. ABTopamu
pabouyux MporpaMM MOKET OBITh MPEIJIOKEH MHOW MOAXOJA K CTPYKTYPUPOBAHUIO
y4eOHOro MaTepualia U MocCjeI0BaTeIbHOCTH €r0 M3y4YeHHs, CBOE BHUJICHUE MyTeH U
crtoco6oB (hopMHUPOBaHUS CHCTEMBI MPEIMETHBIX 3HAHHWM, YMEHUM U BUJIOB YUCOHOM
NESTEBHOCTH, a TAK)KE CUCTEMBI CIIOCOOOB M METOJUYECKUX MPUEMOB 1O PA3BUTHIO
¥ BOCTIUTAHUIO O0YYarOIINXCA.

B cootBetcTBUU ¢ KoHUENTyanbHbIMU NonoxeHussMu GI'OC COO o HazHaueHHH
MpeIMeTOB 0a30BOT0 W yriayOJIEHHOTO YpOBHEHW B cucteMe AuddepeHIIuPOBAHHOTO
o0ydeHHss Ha YypOBHE CpPEIHETr0o OOIIero oOpa3oBaHHWS XUMHS Ha YypOBHE
yrayOn€HHOTO W3Y4YEHHWs HalpaBleH Ha peaju3alui0 TPEEeMCTBEHHOCTH C
MOCJICTYIONINM STAroOM TMOJYYSHHUS XUMUYECKOTO 00pa3oBaHUs B paMKaxX WU3YYCHHS
CHEIUANTBHBIX €CTECTBEHHO-HAYYHBIX M XHMHUYECKHX JUCIUIUIMH B BYy3aX U
OpraHu3alugaX cpeaHero npoheccuoHaIbHOTO 00pa3oBaHus. B 3Toi cBS3M M3yueHne
npeaMera «XHWMHS» OPHUEHTUPOBAHO TPEHMYIIECTBEHHO Ha paCHIUpPEHHE |

yIriyOJIeHUE  TEOPETUYECKOW W MPAKTUYECKOW  MOATOTOBKH OOydYaromuxcs,
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BBIOPABIIUX OMNpENEAEHHBIA MpOoPuiIb OOy4YeHHUsS, B TOM 4YHUCIE C MNEPCHEKTHUBOM
MOCJIEAYIONIET0  MOJYYEHHMs]  XHUMHYECKOro 00pa3oBaHUsl B  OpraHU3ALMIX
npodeccuoHanbHoro obpazoBanusi. B cBere T1peboBanuit DPI'OC COO «
IUIAaHUPYEMBIM pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTebHOW MNpPOrpaMMbl
cpenHero oo6mero oOpa3oBaHUS HM3yYEHHE MpeaMeTa «XUMUS» OPUEHTUPOBAHO
TaK)K€ Ha pelICHUE 3a/1ad BOCHUTAHUS U COLUMAIBHOTO Pa3BUTHUs OOy4YaIOIIMXCS, HA
dbopMupoBaHuEe y HUX OOILICUHTEIJICKTYAIbHBIX YMEHUN, YMEHUN paIlMOHAIU3AIUN
y4eOHOro Tpyla W OOOOMIEHHBIX  CIOCOOOB  JICSITEIBHOCTH, HUMEIOUIUX
MEXTUCIIUTUIMHAPHBIN, HAIMPEAMETHBIA XapaKTep.

XUMHUS Ha YPOBHE YTIyOJIEHHOTO M3YUYEHUs BKIIOYAET YIIyOJEHHbBIE KypChl —
«Opranuueckas xumus» u «OOIas U HeopraHuveckas xumusi». llpu onpenenenuu
MOJXOJ0B K OTOOPY M CTPYKTYpPHOW OpTaHHW3allMM COJEpPkKaHUS STUX KYpPCOB B
porpamMMe Mo XMMHUHU 3a OCHOBY MpHUHATHI nosioxkeHuss ®I'OC COO o paznuuuax
06a30BOTr0 M YriyOJIEHHOTO YPOBHEH U3yUYeHUs MPEAMETA.

OcHoBy conepxkanusi KypcoB «Opranuueckas xumus» u «OOmas
HEopraHu4ecKkasi XuMHUs» COCTaBISET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHHUI,
OTHOCSIIIUXCSI K 0a30BOMY YPOBHIO HM3YYEHHs MpeaMeTa. JTa CHUCTeMa 3HaHUU
MOJIy4aeT OMpeAeNIEHHOE TEOPETUUYECKOE OTOJHEHHUE, MO3BOJISIIONICE OCO3HAHHO
OCBOUTBH CYIIECTBEHHO OoJbIInA 00BEM (akToJornueckoro wmarepuana. Ha
yrayOn€HHOM  ypOBHE  M3y4YeHHUs TpeaMera  obecrieueHa BO3MOXKHOCTb
3HAYUTEIBHOTO YBEIUYCHHS 00hEMa 3HAHUN O XUMHYECKUX AJIEMEHTaX U CBOMCTBAX
WX COCMHEHUN Ha OCHOBE PACIIMPEHUS W yrayOJeHUs MPEACTABICHUA O CTPOCHUH
BEIIECTBA, XHUMHUYECKOM CBA3M U 3aKOHOMEPHOCTSX TIPOTEKAaHUS PEaKIlHid,
paccMaTpUBAEMBbIX C TOYKH 3PEHUS XWMHUYECKOW KWUHETUKH M TEPMOJIMHAMHKH.
N3yuenne mnepuoanveckoro 3akoHa u llepuoanueckoil CUCTEMbl XHWMHYECKUX
AJIIEMEHTOB 0a3MpPYETCs Ha COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX TPECTABICHUSIX O
CTPOSHUU aToMa. XUMHYECKas CBSA3h OOBSICHSIETCS C TOYKU 3PCHUS dHEPTCTHUUECKHUX

M3MEHEHUM npu e€ oO0pa3oBaHUM U pa3pylIEHUHU, a TaKKE C TOUYKH 3PECHUS
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MexaHu3MoB €€ oOpa3zoBaHud. V3ydyeHwe THNOB peakuuid  JIONOJHSAETCA
(opMHUpOBaHUEM MPEJCTABICHUN 00 3IEKTPOXUMHUUYECKUX MPOLIECCaX U AIEKTPOIU3E
pacIuIaBoB U PacTBOPOB BELIECTB. B Kypce opraHn4eckoil XUMHUH IIPU pacCMOTPEHUU
PEaKIIMOHHOM CIOCOOHOCTH COCAMHEHUN YeNseTcs 0c000e BHUMAHKUE BOIpOcaM 00
ANEKTPOHHBIX AP (eKTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHH3Max
peakuuii. Ocoboe 3HaUY€HHE HMEET TO, YTO Ha COJAEpNKaHUE KypCOB XHUMHU
yriayOa€HHOTrO YPOBHSI M3YYEHHMs JJIsi KJIACCOB OMNpeAesn€HHOro npoduiis (riiaBHbIM
00pa3oM Ha UX CTPYKTYpPY M XapakTep JOIMOJHEHHH K oOlied cuctemMe NpeaIMeTHbIX
3HAHMI) OKa3bIBAlOT BIMSHUE CMEXHbIE MpeAMEThl. Tak, HampuMmep, B COJAEPKaHUU
npeaMeTa ISl KJIacCOB XUMHUKO-(DU3UYECKOro Mmpo@uiisi OOJbIIOe 3HAUCHHE OYyIyT
MUMETh DJIEMEHTHI y4eOHOTo MaTepuaiia 1o oomen xumuu. [Ipu nzydenuu npenmera B
JAHHOM CJIy4ae akleHT Oy/AeT clejlaH Ha OOIIHOCTh METOJOB MO3HAaHUS, OOIIHOCTh
3aKOHOB M TEOpHUM B XUMHM M B (U3UKE: aTOMHO-MOJEKYJSpPHAs Teopus
(MonekynsipHasi Teopus B (PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTUH, 3aKOHBI
TEPMOJUHAMUKH, DJIEKTPOJIU3a, MPEACTABICHUS O CTPOCHUHM BEUIECTB U apyroe. B
COJIep KaHUM TIpeMeTa JJIA KIACCOB XMMHUKO-OMOJOTHMYECKOro Mpoduiis OOJbIIHiA
yIIeTbHBIN Bec OyleT UMeTh opraHuveckas Xumus. B 3Tom ciiydae mpeaocTaBiseTcs
BO3MOXKHOCTD JjIsl 60J1€e 0OCTOSITENIBHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aIiuu
KJIETKH KaK OMOJIOTUYECKON CHUCTEMBI, B COCTAaB KOTOPOM BXOJIAT, K MPUMEPY, TAaKHUE
CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMIUAbI, OCJIKHU, YIJI€BO/bI, HYKJICHHOBbIE KUCIIOTHI
n npyrue. IIpu 3TOM 3HaHUA O COCTaBE W CBOWMCTBAX IMPEACTABUTEIEH OCHOBHBIX
KJIACCOB OPraHWYECKHX BEIIECTB CIy)KaT OCHOBOM Il M3YyYEHHs CYIIHOCTH
npoueccoB (pOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B nmane ¢QopmupoBaHHS ~OCHOB Hay4HOIO MHPOBO33PEHUS, OCBOEHUS
OOIIEHAYYHBIX METOJOB MO3HAHUS M OMNbITA MPAKTUYECKOTO MPUMEHEHMSI HAyUHBIX
3HAaHMM HW3y4yeHue MnpeaMera «XHUMHs» Ha YIIIyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3iX C Y4eOHBIMH MpeaIMETaM{, BXOJSIIMMH B COCTaB

npeaMeTHbix  obnactelt  «EcTrecTBeHHOHayuHble TMpeaMeTb», «MaTremaTtuka u
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nHopMatuka» u «Pycckuil sI3bIK U IUTEPATYPay.

[Ipu n3ydyeHun yyeOHOro npeamera «XuMus» Ha yriiyOJIEHHOM YpPOBHE TaKXKe, Kak
Ha YpPOBHE OCHOBHOTO M cpeaHero oomiero oOpaszoBaHus (Ha 0a30BOM YpOBHE),
3a/layedl TMEepBOCTENEHHON 3HAYMMOCTH SBIsETCS (QOPMUPOBAHHE OCHOB HAyKH
XUMHHU KaK OOJJAaCTH COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTUYECKOWU NEATEeIbHOCTH
YEJI0BEKa U OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KyJbTYyphl. Pemenue 3Toil 3aqaun Ha
yriayOia€HHOM ypOBHE M3Y4YEHUS MpeaMeTa MpernoiaraeT peaau3aiuio TaKuX HeneH,
KaK:

(dbopMHUpOBaHUE NIPE/ICTABIICHUN:

0 MaTepualbHOM E€JUHCTBE MHUpPA, 3AKOHOMEPHOCTSX M IMO3HABAEMOCTH SIBJICHUM
OPUPOJbI, O MECTE XMMHUU B CHUCTEME E€CTECTBEHHBIX HAayK U €€ BEeAyLIEH PO B
o0OecreyeHu YCTOMYMBOTO pa3BUTHs UEJOBEYECTBA: B PEHICHUH MpoOjIeM
HKOJIOTHYECKOM, IHEPreTUIECKON U MUIIEBON 0€30MaCHOCTH, B PA3BUTHH MEIUIUHBI,
CO37aHMM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB OJHEPrUd, B OOECHEYCHHUH
PaIMOHAILHOTO TIPUPOJIOIONIH30BAHUS, B (POPMUPOBAHUN MHPOBO33PEHUS U OOIIEH
KyJbTYphl YEIOBEKa, a TAKXKE DKOJIOTMYECKH 0O0OCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHON CpEJIE;

OCBOCHHE CHCTEMBl 3HAHHUM, JEKAIIMX B OCHOBE XHMHUYECKOM COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa: (yHIAMEHTAJIbHBIX MOHSATHH, 3aKOHOB H
TEOPUN XMMHUHU, COBPEMEHHBIX IPEJICTABICHUN O CTPOCHHWM BELIECTBA HA PA3HBIX
YPOBHAX  —  aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJISIPHOM, 0
TEPMOJUHAMUYECKAX U KUHETHYECKUX 3aKOHOMEPHOCTIX MPOTEKAHUS XUMHUYECKUX
peaknuii, 0 XMMHUYECKOM DPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMax, 00
00X HAYYHBIX MPUHIIAIIAX XUMHUYECKOTO MTPOU3BOJICTBA;

GopmupoBanue y oOydarolMXCsi OCO3HAHHOTO IMOHHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKUX 3HAHUN I OOBSICHEHHS KIIOYEBBIX HACH W mpobdiieM
COBPEMEHHOW XUMUHU, ISl OOBACHEHUS W MPOTHO3MPOBAHMS SIBIICHUM, HMMEIOLIUX

€CTECTBEHHO-HAYYHYIO MPUPOJYy; TPAMOTHOIO pEIICHUsS IMPOOJEM, CBSI3aHHBIX C
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XUMHUEH, MPOTrHO3UPOBAHMS, AaHAIW3a U OLEHKUM C IMO3ULHUM DKOJIOTHYECKOU
0€30MacHOCTHU MOCEACTBUI OBITOBOW M MPOU3BOJCTBEHHOM JEATENbHOCTU YEI0BEKA,
CBSA3aHHOW C XUMHUYECKMM IPOU3BOJICTBOM, MCIOJIB30BAaHUEM U IepepaboTKON
BEIIECTB;

yriayOjaeHue NpeCTaBIeHUH O HayYHbIX METOJaX MO3HAHUS, HEOOXOIUMBIX IS
OpUOOPETeHUsT YMEHUW OpUEHTUPOBATHCA B MHUpPE BELIECTB M OOBSICHEHUS
XUMHUYECKUX SIBJIECHUN, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKOU NESATEIBHOCTH

151 HOBCCI[HCBHOﬁ KHU3HU.

HEJA U 3AJJAYHU YYEBHOI'O ITPEAMETA «XUMMUS»

B mpakthke mnpemonaBaHus XUMHHM KaK Ha YpPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUs TaKk M Ha ypOBHE CpeIHEro oOimiero oOpa3oBaHUs, NMPHU OMPEACIICHUU
COJIEpKATEIbHONW XapaKTEepUCTUKH LeJNed H3y4eHHs MpeaMeTa HalpaBJIeHUEM
NEPBOCTENIEHHON 3HAYMMOCTU TPATUIIMOHHO TNpu3HAETCS (OpMUPOBAHHE OCHOB
XUMHYECKOM HayKd KakK O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOW KydbTypbl. C
METOJAMYECKOM TOYKM 3pECHUS TAaKOM NOAXOJ K OIPEACIICHUIO LEJICH H3y4YeHUS
IpeMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

['maBHpIMM LENAMM UW3Y4YEHHs] TpeaMeTa «XHMHS» Ha YPOBHE CPEIHErO
oO1rero oopazoBanusi Ha 6a30BOM YPOBHE SIBIISIOTCSI:

dbopMHupOBaHME  CHCTEMBl  XUMHUYECKHX  3HAHUU  KaKk  BaKHEHIIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHPA, B OCHOBE KOTOPOM JIeKaT
KITIOUEBbIE MOHATHUS, (PyHIaMEHTaNbHBIC 3aKOHBI M TEOPUU XUMUHU, OCBOCHHE S3bIKA
HayKH, YCBOGHHME U  [OHUMAaHUE  CYUIHOCTH  JOCTYHHBIX  000O0IIeHUI
MHPOBO33PEHUYECKOTO XAPAKTEPA, O3HAKOMIICHHME C HCTOPUEW UX pa3BUTUA U
CTaHOBIICHUS,

dbopMupoBaHUE M pPa3BUTHUE MPEJCTABICHUN O HAyYHBIX METOJAX MO3HAHUS

BEILIECTB M XMMUYECKHUX PEAKIUI, HEOOXOJUMBIX JIJIsi MPUOOPETEHUSI YMEHUM
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OPUEHTHPOBATHCSI B MHPE BEIIECTB W XUMHUYECKUX SIBICHUH, MUMEIOIIUX MECTO B
[IPUPOAE, B IPAKTUYECKON U MIOBCEIHEBHOW JKU3HU;

pa3BUTHE YMEHHUH M CIOCOOOB ACSITENBHOCTH, CBSI3aHHBIX C HAONIONCHUEM H
OOBSCHEHHEM XHMMHUYECKOI0 SKCIIEPUMEHTAa, COOJIOJEHUEM MpaBUil O€30MaCHOIO
oOpallieHusl ¢ BEIIEeCTBAMM.

CopepxarenbHasi XapakKTepUCTHKa Leled M 3aJad W3ydeHUs NpeaMera B
nporpaMMe MO0 XMMHUHU YTOYHEHA W CKOPPEKTHPOBAaHAa B COOTBETCTBUU C HOBBIMH
OPUOPUTETAMH B CUCTEME cpeaHero obiiero oopasoanus. Ceroans B mpenojaBaHuu
XHUMHAHU B OOJNBIICH CTENEHW OTAAETCS MPEANOYTEHUE MPAKTUYCCKOW KOMITIOHEHTE
cojepkanusi  oOydeHUs, OpPUCHTHPOBAaHHOW HA  TOJTOTOBKY  BBITYCKHUKA
OI0IIe00Pa30BATEIbHOM  OpraHW3alliK, BIAJCIONIEr0O HE Ha0OpoOM 3HAHMM, a
(YHKIIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CIOCO0aMH W YMEHUSIMU aKTHBHOTO
NOJIyYeHUs 3HAHUW U TPUMEHEHUS HX B peajJbHOM JKU3HU A pelIeHUs
NPAaKTUYECKUX 3a7ady. B 2ToW CBsI3W TMNpuU  U3YYEHUH TpeaMera «XUMHUI»
JTOMHUHHPYIOIIEE 3HaYCHUE TPUOOPETAIOT TaKKe LIEJIU U 33J1a4uH, KaK:

aganTamnus OO0y4arolUXCs K YCIOBUSM JTUHAMUYHO Pa3BUBAIOLIETOCS MHPA,
dbopmMupoBaHue WHTEJIEKTYaJIbHO pPa3BUTOW  JIMYHOCTH, roTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY NPHUHITHIO TI'PaMOTHBIX
pEIICHN B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUsX, CBA3AHHBIX C BEIIECTBAMHU U HX
IPUMEHEHUEM;

¢opmupoBaHue |y  0O0ydaroIIMXCS ~ KJIIOYEBBIX  HAaBBIKOB  (KIIFOYEBBIX
KOMIIETCHIIN), HMMEIOIINX YHHUBEpPCAIbHOE 3HAYEHUE JJs pa3IMYHbIX BUOB
JESTENBHOCTU: pelieHusl mpoOjeM, MOWCKa, aHanu3a M o0paboTku MHGOpPMAINH,
HEOOXOAMMBIX ISl MPUOOPETEHUs OTBITA ACSTENbHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B TO3HAaHWM XUMHUH, a TaKKe i1 OLEHKH C TO3MLIUNA DKOJOTHYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHUECKHUX MPOIIECCOB HA OPraHU3M

YeJI0BCKa U MIPUPOJHYIO Cpeay;
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pPa3BUTHE TO3HABATCIBHBIX HHTEPECOB, WHTEIUICKTYadbHBIX W TBOPUYECKHX
CcocoOHOCTEH O0YyYaroIIMXCcs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XUMHH B COOTBETCTBUU C JKU3HCHHBIMH MOTPEOHOCTSIMH, HCIOJIB30BATh
COBpEMEHHBIE MH(OPMAIIMOHHBIE TEXHOJOTHH IS TMOWCKAa M aHaju3a y4eOHOH u
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;

dopMupoBaHUE M pa3BUTHE Y O0yUYAIOUINXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHHUS, HAOJIOIaTEIbHOCTH, COOPaHHOCTH, aKKYpPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, IPH IUIAHUPOBAHWU W TIPOBEJICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIMTAaHUE y  OOydYaloImUXCcs  YOSKIAEHHOCTH B  T'yMaHUCTHYCCKOM
HAIPABJICHHOCTH XHMHH, €€ BaXHOW pOJIM B PEHICHUH TJI00aTBHBIX MPOoOIeM
paIMOHAIBHOTO TPHUPOIONOIB30BaHNUs, MMOTIOJHCHHUS JHEPTETHUYECKUX PECypCcoB H
COXpaHEHHUs TPHUPOTHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIMMOCTH OEpEeKHOTO
OTHOIIIEHUS K TMPHUPOJEC W CBOEMY 3JIOpPOBBIO, a TaKXke TPUOOPETCHUs OIbITa
UCTIONB30BAHMS TIOTYYCHHBIX 3HAHWK U1 TIPUHSATHS TPAMOTHBIX pEIIEHUH B
CUTYaIUSX, CBA3AHHBIX C XUMHUECKUMU SBICHUSIMHU.

Ipu uzyuenuu yuebnozco npeomema «Xumusi» Ha YenyOIEHHOM YPOGHe MaKice,
KaK Ha YPOB8He OCHOBHO20 U CpeOHe20 00we2o 0bpazosanus (Ha 6a30680M ypoehe),
3a0aueil NepeoCMeneHHOU 3HAYUMOCMU S8IAemcs HopMuUposanue OCHO8 HAYKU
XUMuu Kaxk 001acmu cOBPEMEHHO20 eCmecmeo3HAHUS, NPAKMUYECKOU 0esimelbHOCHU
YenoseKda u 00H020 U3 KOMHOHEHMO8 MUPOBOUL KYIbMypbl.

Pewenue smoii 3a0auu Ha yenyOréHHOM YpoeHe u3yueHus npeomemda
npeonoazaem peanuzayuro makux yeiel, Kax.

Gopmuposanue npedcmasieHull:

0 MamepuarbHOM eOuHcmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAeMOCHmU
ABNEHUN NPUPOObI, O Mecme XUMUU 8 CUcmeme eCmeCmeeHHbIX HAYK U e€ gedyuyell
ponu 6 obecnedeHuu yCmouyugo20 pazeUmuUs 4enogeyecmed:; 8 peuieHuu npoonem

3KOJ102Mll€CKOZZ, 9H€p2€mu'¢€C‘K0ﬁ u I’ZUWQGOIZ 6€3OTZCICHOCWZU, 6 pazeumuu Meduuquz,
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CO30aHUU HOBbIX MAMEPUANO8, HOBbIX UCMOYHUKOS IJHepauu, 6 obecnedeHuu
PAYUOHATILHO20 NPUPOOONONILI0BAHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUS U 00wel
KYbMYypbl Yel08eKd, a MaKice IKOJI02U4ecKu 000CHOBAHHO20 OMHOUEHUS K CEOEMY
300p08b10 U NPUPOOHOU cpede;

0CB0€eHUe CUCMeMbl 3HAHULL, JeHCaujux 8 OCHO8e XUMUUECKOU COCmAasisiouell
ecmecmeeHHO-HAYYHOU KAPMUHbl MUpa: QYHOAMEHMANbHbIX NOHAMULU, 3AKOHO8 U
meoputl XUMUuy, COBPEMEHHbIX NPeOCmAasieHull 0 CMpOeHUU 8euwecmaed Ha pPA3HbIX
VPOBHSX — AMOMHOM, UOHHO-MOJIEKYIAPHOM, HAOMOIeK)ISIPHOM, )
MepMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCAX NPOMEKAHUSL XUMUYEeCKUX
peaxkyuti, 0 XUMUYECKOM pPAaBHO8eCUU, pacmeopax u OUCHEPCHBIX cucmemax, o6
0OWUX HAYUHBIX NPUHYUNAX XUMUYLECKO20 NPOU3BOOCMEA;

Gopmuposanue y 00yuaOWUXcs 0CO3HAHHO20 NOHUMAHUS 80CMpPeb08aAHHOCMU
CUCMEMHbIX XUMUYECKUX 3HAHUU OJisl OOBACHEHUs KIYegvlx uoeti u npobiem
COBDEMEHHOU XumMuu, OISl OOBACHEHUS U NPOSHO3UPOBAHUS AGNEHUL, UMEOUJUX
eCmeCcmeeHHO-HAYUHYI0 NpUupoody, 2pAMOMHO20 peuleHusi npooiem, CEA3aHHLIX C
Xumuetl, NPOSHOZUPOBAHUS, AHANU3A U OYEHKU C NO3UYULL  IKOJIO2UHECKOLL
bezonacHocmu  nOCieocmeutl  ObIMoBol U  NPOUBBOOCMBEHHOU  OesimealbHOCHU
YenoBeKa, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMEOM, UCNONb30BAHUEM U
nepepabomkou eeuecms,

yenybaeHue npeocmasieHull 0 Hay4Hblx Memooax nO3HAaHUs, HeoOX0OUMBbIX OJis
npuobpemeHus YMeHUll OPUEHMUPOBAMbCS 6 Mupe eeujecms U 00BACHEHUs.
XUMUYECKUX ABNeHUL, UMEIOWUX MeCmo 8 Npupooe, 8 NPaKmuieckol 0essmeibHoOCmu
U NOBCEOHEBHOU HCU3HU.

B nnane peanuzayuu nepsoouepeonvix 6OCHUMAMENbHBIX U PA3BUBATOUSUX
@yHKYUll YerocmHoUu cucmemsl Cpeone20 o0bwe2o 00pazosanus Npu U3YYeHUuu
npeomema « Xumusy Ha yenyoaéHHOM YpO8He 0CcOOVI0 aKMyalbHOCMb NPUOOpemarom

maxkue yejiau u 361061'{% Kak.
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gocnumaHue y0ercOEHHOCMU 8 NO3HABAEMOCMU A8NIeHUL NPUPOObL, VAN CEHUS
K npoyeccy meopiuecmad 6 001acmu meopemuyeckux U NPuKIaoHblx UCcile008aHull 8
Xumuu, Gopmuposanue MUpoBO33PEHUsL, COOMBEMCMBYIOUIE20  COBPEMEHHOMY
VPOBHIO pA38UMUSL HAYKU,

pazeumue Momueayuu K O0Oy4eHUuro U HO3HAHUIO, CHOCOOHOCmeU K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHO8€ YCBOEHUsl 00ujeuenosedeckux
yeHHocmel,

pazeumue NO3HABAMEIbHLIX UHMEPeCcos8, UHMENIEKMYAIbHbIX U MBOPYECKUX
CcnocobHocmell 00yuarwuxcs, Gopmuposanue y HUX CO3HAMENbHO20 OMHOWEHUS K
CamMoooOpazo8anu0 U HenpepvlGHOMY 00pA308aHUI0 KAK VCI08UN)  YCHEUIHOLL
npoghecCUoOHanvbHOl U 0OWEeCMBEHHOU  OesmelbHOCU, OMBemcmeeHH020
OMHOUWEHUSL K CBOEMY 300P06bI0 U NOMPEOHOCU 8 300P0BOM 00PA3E HCUSHU,

Gdopmuposanue ymeHull U HABLIKOE PA3YMHO20 NPUPOOONOJIb308AHUS, PA38UMUE
9KONI02UYeCKOU  KYJIbmypbl, HpuoOpemeHue  onvima  0OWeCmBeHHO-NOJIe3HOU
IKOJI02UYECKOLL OesImeslbHOCHIIL.

Henmu w 3amaud  uW3ydeHUs TNpeaMeTa «XHUMHS» TOIYyYUSId TOJIPOOHYIO
METOAMYECKYI0 MHTEPIIPETALNIO B pa3jese nporpammel «Ilmanupyembie pe3yabTaThl
OCBOCHUS TIpeaMeTay, Onaromaps dyeMy obOecriedeHo 4YETKOe IMPEACTaBICHHUE O TOM,
KaKue 3HaHUS W YMEHHS HMEIOT NPsIMOE OTHOIICHHE K pealu3ali KOHKPETHOM

OCIm.

MECTO YYEBHOTI'O IPEMETA «XUMUSA» B YHEBHOM IIVIAHE

B cucreme cpennero obmiero oOpa3zoBaHus «XUMHUS», HW3ydaemass Ha 0a30BOM
YpOBHE, TpH3HAHA OOS3aTEIbHBIM YYEOHBIM TIPEIMETOM, BXOIAIIAM B COCTaB
npeaMeTHon  obmactu  «EctectBeHHble  Haykw». (OOllee  4YKMCIO  Yacos,
PEKOMEHI0BaHHBIX Al u3ydenus: xumun — 70 yacos: B 10 kiacce — 35 yvacos (1 vac
B Hezeno), B 11 kimacce — 35 yacos (1 yac B Henelno).

VYueOnsIil npeameT «Xumus» yriyoJI€HHOTO YpOBHS U3YUYEHUS BXOJIUT B COCTAB
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npeametrHon obnactu «EctectBeHHble Hayku». Ero wu3ydeHwe mnpeaycMOTPEHO
B KJaccaX €CTECTBEHHOHAYyYHOTO Mpo(uis, HanmpuMep XHUMHYECKUX, XUMHUKO-
OMOJOTMYECKUX W MEIMLIMHCKUX. B 3THX Kiaccax H3ydyeHHE AAHHOrO MpeIMeTa
MIPETYCMOTPEHO B 00BbEME yueOHOM Harpy3ku He MeHee 3 4 B Henento. O01iee 4ucio
4acoB, PEKOMEH/IOBAHHBIX JUIsI M3Y4YEHUS XMMHHM Ha yriiyon€éHHoMm ypoBHe, — 210
gacoB: B 10 kmacce — 105 gaca (3 gaca B Hexeno), B 11 kmacce — 105 gaca (3 gaca B
HEJICITIO).

[Ipu QopmupoBannu 00pa3zoBaTENbHOM OpraHU3alMeld  MYJIbTUIPO(QUILHOTO
yuyeOHoro mana a7t 10 u 11 kimaccoB ycranapnmBaeTcst yueOHast Harpy3ka 1o npeiaMeTy
«Xumus» myis 6a3zoBoro ypoBHs B obbeme 1 uwac B Hemenmto (35 4 B rox), a mis
yriay0aEHHOTO YPOBHA CeAyIoIUM 00pa3oM: | yac B HEJeNo 3a CYeT 00s13aTebHON
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha nonojsHUTENbHBIE YUYeOHbIE
npenmMeTsl. TakuM 0O6pa3om, J71st 00ydaronuxcsi, BEIOpaBIIUX yriayOJaEHHOE U3yUYeHHE
XUMUHU, yueOHas Harpy3ka yCcTaHaBIuBaeTcs Takxke 3 yaca B Heaento (105 4 B rox),
TO TPABOMEPHO, €CIM MaKCHMalbHas Yy4yeOHas Harpy3ka He TMpEBBIIIAeT
MaKCHMAJIbHO JIOMYCTUMYIO y4eOHYIO HArpy3Ky B HEJENIO.

B TemaTndeckoMm IJIaHUPOBAHUM yKa3aH Pe3epB y4eOHOTO BPEMEHH, KOTOPOE
pEKOMEHyeTCs JJisi pealu3alid aBTOPCKUX TOJAXOJ0B IO HCIOJb30BaHUIO

pa3HooOpa3HbIX (OPM OpraHU3aIK YIeOHOTO IpoIriecca.

INJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«XHUMMUS»

®I'OC ycranaBnmuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS O0YyUYaIOIIUMHUCS
MporpaMM CpefaHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM H
npeaMmeTHbM). [lomydeHne Xxumudeckoro oOpa3oBaHHsS Oa3WpyeTcss HA OCHOBHBIX
TUJAKTUYECKUX MPUHIUINAX 00y4YeHUs (HAyYHOCTH, CUCTEMHOCTH, CUCTEMaTUYHOCTH,
JOCTYTHOCTH, CBSI3M TEOPUU C MPAKTUKOW, HATISHOCTH U Ap.), HA MPUMEHEHUHU

COBPCMCHHBIX O6p330BaTeJ'H>HI)IX TEXHOJIOTHH C Y4ETOM MCXAaHU3MOB JOCTHKCHUA
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BCEX IUIAHUPYEMBIX  pE3yJbTaTOB  OCBOEHUS OCHOBHOW  00pa3zoBaTebHOM
nporpammbl. HaydHO-MeTOAMYECKOW OCHOBOM il  pa3paldOTKU IJIAHUPYEMBIX
pE3yabTaTOB OCBOEHHUS IPOrpaMM CpEeAHEro oO0mero oOpa3oBaHUA SBISETCA

CHCTGMHO-I{GHTGHBHOCTHBIﬁ moaxond.

JIMUYHOCTHBIE PE3YJIbTATHI

B cooTBeTCTBMM C CHUCTEMHO-AECATEIBHOCTHBIM MOAXOJAOM B  CTPYKTYpE
JIMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS IIpeaAMETa «XHUMHUA» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAaHHWE OOYYAIONIUMHCS  POCCUUCKOM  TPaXKJAHCKOM  WIEHTUYHOCTH  —

TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJIM4re MOTHBAIMK K 00YUYEHUIO;
[IEJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHMI JUYHOCTH HAa OCHOBE

KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKU XUMMHH;
TOTOBHOCTh M  CHOCOOHOCTh OOy4YaromIMXxcs PYKOBOJCTBOBAaTHCA B CBOEH

JNEATENIbHOCTA LIEHHOCTHO-CMBICIIOBBIMHA YCTAHOBKAaMHM, MNPUCYIIUMHU LIEJIOCTHON

CUCTEME XMMHUUYECKOT0 00pa30BaHMUS;

HAJIMYME MPABOCO3HAHUS IKOJIOTHUECKONU KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIH U

CTPOUTH )KU3HCHHBIE IIJIAHBI.

JIM4yHOCTHBIE PE3YIABTATHI OCBOCHUS NPEAMETA «XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOW W BOCHHTATENbHON JesTedbHOCTH OpraHu3allud B COOTBETCTBHH C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LEHHOCTAMHU U
UjieaaMu pOCCUHUCKOTO IPaskIaHCKOTO OOIIECTBA, TPUHITHIMU B OOIIECTBE HOPMaAMHU
W TpaBWJIaMd TIOBEICHHS, CIOCOOCTBYIOIIMMHU  TpOIlECCaM  CaMOTIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH OO0 y4aIOLIUXCHI.

JIM4yHOCTHBIE  PE3yJABTATBl  OCBOCHUS  IpeaMeTa  «XHMUS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OMbITa TO3HABATEIBHON U TPAKTUUYECKON JEATEeIbHOCTH

O6y‘-IaIOIHI/IXCH 110 pain3alvy IIPUHATBIX B O6IH€CTBG HCHHOCTCI;'I, B TOM 4YHCJIC B
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qacCTHu:

1. I'pam/aaHCKOr0 BOCIIUTAHUS:

OCO3HAHMS OOYYarOUIMMHUCS CBOMX KOHCTUTYLMOHHBIX IpaB M OO0sA3aHHOCTEH,
YBa)KEHUS K 3aKOHY U ITPaBOMOPSIKY;

MIPEAICTABIICHUS O COIMAIBHBIX HOPMAaxX M MpPaBUIIaAX MEXKIMYHOCTHBIX OTHOILLEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIBHOCTH NpPU CO3AaHUM Y4eOHBIX
OPOEKTOB, PpEIICHUH Yy4eOHBIX M I[IO3HABATEJbHBIX 3a/lay, BBITOJIHEHUH
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATH MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHThI

APYTUX IPU aHAJIN3C PA3JINYHBIX BUI0B yq€6HOﬁ ACATCIIBHOCTH,

2. [IaTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HaYYHOMY HACJIEAUIO OTEUYECTBEHHOM
XUMUH;

yBa)KEHHS K MPOIIECCY TBOPUYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS
XUMHM, OCO3HAHUS TOrO, YTO JIOCTH)KECHUS HAyKH €CThb PE3YJbTAT IJIUTEIbHBIX
HAOJIIOICHU, KPOTOTIMBBIX HKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO Tpy/a
YYEHBIX U IPAKTUKOB;

MHTEpECca W II03HABATEIBHBIX MOTHBOB B IOJYYEHUU U IOCIEAYIOLIEM AaHAIIA3E

nH(OPMAITIH O TIEPEAOBBIX TOCTIKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH,

3. IlyXOBHO-HPaBCTBEHHOT0 BOCIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, STUUYECKOr0 TOBEICHNS;

CIIOCOOHOCTU OIICHUBATh CUTYallMH, CBSI3aHHbIE C XUMUYECKUMHU SIBICHHUSIMU, U
MPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEICHUE U TOCTYIIKM CBOUX TOBAPHUIIEN C MO3ULINI

HPAaBCTBCHHBIX M IIPABOBBIX HOPM N OCO-3HAHUC HOCJIGI[CTBI/Iﬁ 9THX IMOCTYIIKOB;,
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4. ®opMHUPOBAHUS KYJIbTYPbI 310POBbS:

MOHUMAaHUS LIEHHOCTE 370pOoBOro U Oe3omacHoro oOpasa »KU3HHM;, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOMIICHHS K COOCTBEHHOMY (U3NYECKOMY M TCUXHUECKOMY
3JI0POBBIO;

coOJII0ICHUS TTPaBUJI 0€30MaCHOTO OOPAIICHHS C BEIIECTBAMU B OBITY, TOBCETHEBHOM
KW3HU U B TPYJOBOU JCSATCILHOCTH;

NOHMMaHUSl [EHHOCTH MPaBWJI WHIUBUAYaJIbHOTO W KOJUIEKTHBHOTO O€30MacHOrO
MOBEJICHUSI B CUTYallUsAX, YIPOXKAIOIINX 3J0POBBI0O M JKU3HM JIOJICH; OCO3HAHUS
MOCTICICTBUA W HENPUATUS BPEIHBIX MPHUBBIYCK (YMOTPEOJICHHSI aIKOTOJI,

HapKOTUKOB, KYPEHHUS);

5. TpynoBoro BocnuTaHusi:

KOMMYHHUKAaTUBHOW KOMIICTCHTHOCTH B y4eOHO-MCCIICIOBATEIILCKOM IESITEILHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPUYECKON U APYTUX BUAAX ACSTEIHLHOCTH;

YCTaHOBKM Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTHUECKHUX 33719 COIMATBHON
HaNpaBJICHHOCTH (B paMKax CBOET0 Kilacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUICHHIO MPO(ECCHiA pa3IMIyHOrO POJia, B TOM YHCIIE
Ha OCHOBE NMPUMCHCHHS MTPESIMETHBIX 3HAHUH TI0 XUMUH;

YBKEHUS K TPYAY, JIOASIM TPyJa U pe3ysibTaTaM TPYIOBOU JIEATEIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAJIBHOH TPacKTOPUU OOpPa30OBaHUSA,
Oynymiel nmpodeccuu U peaau3anud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C yYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, WHTEPECOB U MOTPEOHOCTEH

00111eCTBa;

6. IK0I0rHYeCKOro BOCIUTAHUS:

AKOJIOTUYECKH I1EJIECOO0pPa3HOr0 OTHOLIEHUS K TPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HH HA 3E€MIIE;

MOHUMAaHMSI  JI00AJBbHOIO  XapakKTepa  AKOJOTMYECKUX  MpoOJieM,  BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHON CPEIbI;

23



OCO3HAHMSI HEOOXOJUMOCTH HCIOJB30BAHUS JOCTMKEHUN XHUMHHM JJIsl PEIICHUS
BOIIPOCOB PALMOHAIBHOIO IIPUPOIOIIOIB30BAHU;

AKTUBHOI'O HENPUATUA JNEHUCTBUM, IPUHOCALIMX BpEd OKPYXKAIOUIEH IPUPOLHOU
cpele, yMEHHs MPOTHO3UPOBATh HEOIArOnpHUsITHBIE HKOJIOTHYECKUE MOCIEICTBUSA
IIPEANPUHUMAEMBIX IEHCTBUM U NPENOTBPALIATD UX;

HaJIM4Yusl Pa3BUTOIO DKOJOIMYECKOTO MBIIUICHHUS, DKOJIOIMYECKOU KYJIbTYpHI, OIbITa
NEATENIbHOCTH IKOJOIMYECKON HAIIPABJICHHOCTH, YMEHUS PYKOBOACTBOBATHCSI UMHU
B MO3HABATEJIbHONW, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTHUKE, CIIOCOOHOCTH U

YMCHUA aKTUBHO IIPOTUBOCTOATH UICOJIOTUU XeMO(I)O6I/II/I;

/. IleHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH,

NOHUMAaHMS CMEeNM(UKUA XUMUU KaK HayKH, OCO3HaHUS €€ POoJju B (POPMUPOBAHHUU
PAIMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIETIOCTHOTO MPEeCTaBIeHUs 00
OKpY)KalolleM MHpPE KaK O €IMHCTBE IMPUPOABI U 4YEJIOBEKa, B IIO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJeM COXPaHEHUS MPHUPOTHOTO
pPaBHOBECHS,

yOexXIEHHOCTH B 0COOON 3HAYMMOCTH XUMHHU JIJIsi COBPEMEHHOW ITUBUIIM3ALUU: B €€
T'YMaHUCTUYECKOW HAIPaBJICHHOCTH W BaXXHOW POJIM B CO3JaHUU HOBOW 0asbl
MaTepHAIbHON KYJIbTYPbI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUNBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBhIPHEBOM, SHEPrETUYECKOM, MHUIIEBOM W 3KOJOTMYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECTIEUEHNN YCIOBHUM YCIEITHOTO TPY/Ja
1 SKOJIOTUYECKU KOM(POPTHOM KU3HU KAXKIOTO YJIeHa O0IIECTBa;

€CTECTBCHHO-HAYYHOM TI'PaMOTHOCTH: INOHHMMAaHHS CYIIHOCTH METOJOB NO3HAHWS,
MCITIOJIb3yEMbBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIOJIb30BATh MOIy4aeMbie
3HaHWSI JUJI1 aHanmM3a W OOBSCHEHWS SBICHWW OKpPYXKAIOMEro Mupa u

MMPOUCXOAAIINX B HEM HSMCHCHHﬁ; YMCHUA OCTIaTb 00OCHOBAaHHBIC 3aKIIOYCHUS HA
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OCHOBE HAaydHbIX (aKTOB W WMCIONIUXCS JaHHBIX C IEIBI0 TIOTyYCHHUS
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIB30BaTh XUMHUYECKUC 3HAHWS JJISI PEIICHUS
po0JIeM B PeaTbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTepeca K TO3HAHUIO M HCCIIeI0BATEIbCKON e TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY ITOJTYYEHUIO HOBBIX 3HAHHMH 1O XMMHH B COOTBETCTBHUHU C )KHU3HEHHBIMHU
NOTPEeOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM Tpylda B pasnuuHbIX cdepax mpodeccHoHaTbHON

JACATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJbTaThl OCBOSHUSI Yy4eOHOTro IMpeaMera «XHUMHUS» Ha
YPOBHE CpEJIHEr0o OO0IIero oO0pa3oBaHUs BKJIIOUYAIOT: 3HAYUMBbIC IS (POPMHUPOBAHUS
MHUPOBO33pPECHUS o0ydJaromuxcs MEXKIUCIUTUTMHAPHBIE (MeXTIpeIMETHBIC)
oOIlleHayYHbIE TIOHATUS, OTPAKAIOIIME IETOCTHOCTh HAYYHOM KapTUHBI MHpa U
crie-1u(UKy METOJ0B MO3HAHUS, UCIIOJIB3yEeMbIX B €CTECTBCHHBIX Haykax (MaTepus,
BEIIIECTBO, DJHEPTHsl, SBJICHUE, TPOIECC, CHUCTeMa, Hay4YHbIH (DAKT, NPUHIIMII,
TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeI0BaHUE, HaOII0JeHNUe,
W3MEpPEHHE, DKCIEPUMEHT W  JAp.); YHUBEpPCalbHbIE  Yy4yeOHbIC JACHCTBUA
(mo3HaBaTeNbHEIE, KOMMYHUKATHBHBIE, pETYJISITUBHBIC), 00eCcIIeunBaroIIe
dbopmupoBanue (PyHKIMOHAIBHOW TPAaMOTHOCTH M COIMAIBHOM KOMIICTCHIIUH
0o0ydJaromuxcs;  CIOCOOHOCTh  OOYYAIOMMUXCS  HCIOJIB30BaTh  OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHUE 3HAHMS W YHUBEpCAJbHBIC Y4eOHBIC
JIEVCTBUS B ITIO3HABATEIILHOW M COLIMATIBHOMN MPAKTUKE.

MeTtanpeaMeTHbIE  PE3YJbTaThl  OTPAXKAIOT  OBJAJACHUE  YHUBEPCAIHHBIMU
y4eOHBIMH MO3HABATEIPHBIMU, KOMMYHHUKATUBHBIMHU U PETYJISITUBHBIMU JEUCTBUSIMU.

Ognaoenue YHUgBepCcajibHviMuU ylleﬂﬂblMu NO3HABAMEJIbHBIMU OCUCMEUAMU:
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1. Ba30BbIMH JJOTHYe€CKUMH JAeiiCTBUAMHU:

CaMOCTOSITEILHO (POPMYJUPOBATh U aAKTYalM3UPOBATh MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONPENEIIATh LUEIHU NEATENbHOCTH, 3a/1aBasi NapaMETPbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI AESITEIBHOCTH C ITIOCTABICHHBIMU LEIISIMU;

YCIOJIb30BaTh MPU OCBOCHUU 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATH
XapaKTepHbIE NPU3HAKA TOHATUM W  yCTAHABIMBATh WX  B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHS JJIsI OOBSICHEHUS OTNIENbHBIX (PAKTOB U
SIBJICHU;

BLIOMPATh OCHOBAaHMSI W KPUTEPHUM IS KJIACCU(PUKAIMKA BEIIECTB M XUMHUYECKHUX
peaKkiuu;

YCTAHABJIMBATh NPUYNHHO-CIICICTBEHHBIEC CBSI3U MEXKIY U3Y4aEMbIMU SIBIICHUSIMH;

CTPOUTH JIOTUUECKUE PACCYXKICHUS (MHAYKTUBHBIC, IAEAYKTHUBHbBIC, MO AHAJOTUM),
BBISIBIIATh 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B PACCMATPUBAEMBIX SIBICHHUSX,
(bopMyITUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

MPUMEHATh B TMPOLECCE IMMO3HAHUS HCHOJB3YEMbIE B XHWMHUHU CHMBOJHYECKHUE
(3HaKoBBIC) MOJACNHM, NPeoOpa3OBBIBATH  MOJCIBHBIC TMPEACTABICHUI —
XUMUYECKU 3HAK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas Qopmysa, ypaBHEHUE
XUMUYECKOW peakuuu — TPU PEHICHUH YYCOHBIX TO3HABATCIBHBIX M
MPAKTUYECKUX 3a7a4, MPUMEHITh HA3BAHHBIC MOJCIIbHBIC TIPEACTABICHUS IS
BBISIBJICHUSI XAPAKTEPHBIX IIPU3HAKOB M3y4Ya€MbIX BEIIECTB M XUMHUYECKUX

pEeaKLHnii;

2. ba3oBbIMH HcCCJI€I0BATeILCKUMH JeHCTBUSMM:

BJIAJIETh OCHOBAMHM METOJ0B HAYYHOIO MO3HAHMS BEIIECTB U XUMHUUYECKUX PEAKIIUN;

dbopMyIUpoBaTh IEIW W 3aJadd HCCICAOBAHHUS, HCIOJIB30BaTh IOCTaBICHHBIE W
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIC BOMPOCHI B KAauyeCTBE HWHCTPYMEHTA

MO3HAHUSI U OCHOBBI JUIsi (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
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BBICKa3bIBAEMBIX CYKICHUI;

BJIAJIETh HABBIKAMHM CAMOCTOATEIBHOTO IJIAHUPOBAHUSA U MPOBEACHUS YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEPILEHCTBOBATh YMEHMs HAONIOAATh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yJbTar, (GOpMyIHpOBaTh 0000IIEHUS U
BBIBOJIBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;

npuoOpeTaTh OMBIT YUYCHUYECKON HCCIEAOBATEILCKOW U MPOSKTHOU JEATEIIbHOCTH,
MPOSIBJISAITh CHIOCOOHOCTh U TOTOBHOCTH K CAaMOCTOSITEIBHOMY TMOHMCKY METOJ0B

PEIICHUS MPAKTUUCCKUX 3aa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJ0B IMTO3HAHUS;

3. PaboToii ¢ nungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HHPOpMANUU (HAYYHO-TIOMYIISIPHAS
JUTEpaTypa XUMHUYCCKOTO COJICP)KaHMS, CIpPaBOYHBIC IOCOOHWS, PECYPCHI
WuTepHeTa), aHamM3UpOBaTh WHPOPMAIMIO Ppa3IUYHBIX BUAOB U (opMm
IpeICTaBIICHNUS, KPUTHYECKH OLIEHUBATh eé JIOCTOBEPHOCTH "
HETIPOTHBOPEUYHUBOCTH;

GopMyTUpOBaThH 3ampPOCHl ¥ MPUMEHATHh PAa3IMIHBIE METOMBI MPHU MOUCKE H O0TOOpE
uHopManuK, HEOOXOAMMOM IS BBIMOJHEHHUS YYEOHBIX 3a/Jad OIpeaeaEHHOTO
THIIA;

nproodpeTaTh OTIBIT UCTIOJTB30BaHUS UHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TNUYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITETILHO BBIOMpaTh ONTUMANBHYIO (OpMy TMpeAcTaBieHus HHPOpPMAIUU
(cxembl, rpaduKu, TUArpPaMMBbl, TAOJIUIIBI, PUCYHKH U T. II.);

MCIIOJIb30BaTh HAYYHBIA $3bIK B KA4eCTBE CPEACTBA MPU pPabOTe C XHUMHYECKOU
uH(popMaIMeil: MPUMEHATh MEXIpPEIMETHbIE ((PU3NUECKHEe W MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

MCITIOJIB30BaTh M MPEe0OPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISTHOCTH.

Osnaoenue YHUGEPCA/1bHbIMU KOMMYHUKAMUCHbBIMU oelicmeuamu:
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3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXXAAae€MOW TeMbl B XOJ€ Juanora W/wiu
JUCKYCCUM,  BBICKa3blBaTh  HACH, (POPMYIUPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MPEAI0KEHHOM 3a1a4H;

BBICTYIIaTh C TMPE3CHTALlMEd PE3yJbTATOB MO3HABATEIIBHOM  JEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIIBHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPHU BBITIOJIHEHUN
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peaiM3alui yueOHOro MPoeKTa U (POpMyIHUpPOBATH BHIBOJIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS MO3ULHAU B
X0J1e 00CYXJICHUSI 1 0OMEHa MHEHUSIMH.

Osnadenue ynugepcaibHblMu pecyaamueHbIMU 0eliCMEUAMU:

CaMOCTOSITEJIBHO  IUIAHUPOBAaTb U OCYILIECTBIIATH  CBOK  II03HABATEIBHYIO
NEATENbHOCTh, Olpenessis €€ Leld M 3aJadyd, KOHTPOJHUpPOBATH U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeJjiaraeMblii aJfOpUTM JACUCTBUIM Tipu
BBIMIOJTHEHUU Y4YeOHBIX M UCCIENOBaTEIbCKUX 3a/ad, BbIOMpATh Haunbosee
3G (PeKTUBHBIN Ccrmoco0 HMX pemeHus ¢ Y4€TOM TMOJyYeHHUS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIIATh CAMOKOHTPOJb CBOEH JEITEIBHOCTH Ha OCHOBE CaMoOaHaln3a W

CaMOOIIEHKH.

INPEAMETHBIE PE3YJIbTATBI

[TpenMeTHBIC pe3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIEro oOpa3oBaHUs
[0 XMMHH Ha 0a30BOM YPOBHE OPHUEHTHPOBaHBI Ha 00eCIeYCHHE MPEUMYIIESCTBEHHO
o0mieoOpazoBaTeIbHOM W OOIIEKYJIBTYpHOH MOATOTOBKM oOywatomuxcsi. OHu
BKJTIOUAIOT: crienu(pUIecKue JUIsi y4eOHOTO TpeaMeTa «XUMUsS» HaydHbIC 3HAHUS,
YMEHHS M CIOCOOBI JEHCTBUI MO OCBOCHHWIO, MHTEPIIPETAIIMH U MPEOOpPa30BaHUIO
3HAaHWH, BUJBI JACSITCILHOCTH IO MOJIYICHUIO HOBOTO 3HAHUS W MPUMEHCHHUIO 3HAHUN

B Pa3/IMYHBIX y‘-Ie6HBIX " PCAJIbHBIX JXU3HCHHBIX CUTYAallUAX, CBA3aHHBIX C XUMMEH.
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B nporpamme 1o Xumuu npeaMETHBIE PE3YIbTAThI IPEACTABIEHBI 10 TO1AM

U3yuYeHUsI KaK Ha 0a30BOM, TaK U Ha yei1y01éHHOM YPOBHSAX (BBIIEICHO KYPCUBOM).

B 10 xuaacce mnpeaMeTHble Ppe3yJbTaThl OCBOeHHsI Kypca «OpraHumdeckasi

XHUMHUSD» OTPAKAIOT:

1) cghopmuposannocme  npeocmasnenuil: O ~ XUMHUYECKOH  COCTaBIISAIOLICH
CCTCCTBCHHOHAYYHOW KapTUHBI MHpa, POJIM XUMUU B TIO3HAHWUU SIBJICHUU
npupoabl, B (HOPMHUPOBAHWM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JJIi PEIICHUS TMPAKTHYECKHUX
3aJa4 ¥ DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO H
IIPUPOIHOU CpENIE;

2) enadenue CUCTEMOM XUMHAYECKUX 3HAHHH, KOTOpas BKJIFOYACT:
OCHOBOIIOJIAralolMe TOHATUA (XMMHUUYECKHH JJIEMEHT, aToM, JJIEKTpPOHHAas
o0oyloyKa  aTroma, MOJIEKyJla,  BAJIEHTHOCTb,  DJIEKTPOOTPUIATEIHHOCTD,
XHUMHYECKasi CBSI3b, CTPYKTYpHasi ¢popmyna (pa3BEpHYTast U COKpAIEHHAs ), MOJIb,
MOJIIpHAsi Macca, MOJSIPHBIA O0BEM, YIIEPOIHBIM CKeNeT, (PYHKIMOHAIbHas
rpynmna, pajaukai, HW30Mepus, HW30MEphl, TOMOJOTHYECKHUH psAll, TOMOJIOTH,
YTI€BOJAOPO/IbI, KUCIOPO- U a30TCOJAEPKAIINE COCTUHEHUS, MOHOMED, MTOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIWHEHHUS); TEOPHUH U 3aKOHBI
(Teopusi cTpoeHus1 opranudeckux BemecTB A. M. byTiepoBa, 3akoH coxpaHeHUs
Macchbl  BEINIECTB);  3aKOHOMEPHOCTH,  CHUMBOJIMYECKHA  SI3BIK  XHUMUU;
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIUE B OCHOBE TMOHUMAHHS TPUYUHHOCTU U
CUCTEMHOCTH XMMUYECKHUX SIBIICHUU, (DAKTOIOTUYECKHE CBEJCHHS O CBOWCTBAX,
COCTaBe, MOJYYCHHH U O€30TacHOM HCITOJIb30BAaHUU BKHEUIINX OPTaHHMYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOM NESITEIHHOCTH YETIOBEKA;

3) cpopmuposannocmev  ymenull 6blsGISAMbL XapaKTEPHBIC TPU3HAKH ITOHSATHH,
YCTaHABIMBATh UX B3aUMOCBSI3b, UCNOIb308ANb COOTBETCTBYIONINE MMOHATHS TIPU
OTMCAHWUH COCTaBa, CTPOCHUS U MIPEBPAIICHUN OPTaHMYECKUX COCTMHCHHI,
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4)

5)

6)

7)

8)

chopmuposaHHoCms  YMEHUli  UCNONb3068aMb XUMHUYECKYI0 CHMBOJUKY JUIS
COCTaBJICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAILEHHOMN)
GopMys1  OpraHMYECKUX BEUIECTB M YPaBHEHUW XHMHUYECKHX PpPEaKIUi;
U320Maeaueams MOJEIU MOJIEKYJl OPTAaHUYECKUX BEILIECTB JUIl WUIKOCTPALUU UX
XUMHUYECKOTI'0 ¥ IIPOCTPAHCTBEHHOT'O CTPOCHUS,

chopmuposaHHoCcms  YMeHull YCMAaHaeaueams TPUHAIICKHOCTh H3YUYEHHBIX
OpPraHMYeCKUX BEILIECTB II0 MX COCTaBY M CTPOCHUIO K OIPEICIEHHOMY
KJaccy/rpymnne coeJuHeHud (yrieBOAOPOIbl, KUCIOPOJI- U a30TCOAEpIKaIlue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUs); Oasamb WM Ha3BaHUS IO
cuctematnueckoit Homenknatype (IUPAC), a taxke NpUBOAUTH TPUBUAIBHBIC
Ha3BaHMs OT/AEJIbHBIX OPraHWYECKUX BEIIECTB (ITWJIEH, MPONWIEH, AaleTHIICH,
ATWJICHIJIMKOJb, TIHUIEPUH, (EeHosd, (opManbAerul, alueTalibIerul, MypaBbuHas
KHCJIOTA, YKCYCHas KHCJIOTA, OJICMHOBAs KHUCJIOTA, CTEapUHOBAas KHUCIIOTA,
IJII0K033, (PPYKTO3a, Kpaxmall, LeJIrI103a, TIUIIH);

cpopmuposannocms  ymeHus — onpeoensims  BUABl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCOUHEHUAX (OJMHApPHBIE U KPaTHbBIC), KOBANEHMHAA U UOHHA
CB513b, O- U P-C653U, B0OOPOOHASL CE53b);

cpopmuposannocmes  yMeHuss NOOMEepHcoamsv HA KOHKPEMHbIX HPUMEPAX
xapakmep 3a8UCUMOCIU PEaAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEeHUU
Om Kpamuocmu U muna KOBAJIeHMHOU C8:3U (0- U T-C6A3U), 63AUMHO20 GIUAHUSL
amomoe6 u 2pynn amomoé 6 MOJeKyaax;

cpopmuposannocms  ymenus NpuMeHAmMsb  TONOXKEHUS TEOPUH CTPOCHHUSA
opranndeckux BemectB A. M. bytnepoBa s 00bsicCHEHUsT 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUs; 3aKOH COXPAaHEHHMsI MACChl BEIECTB;
cpopmuposannocmes yMeHull Xxapakmepuszo8ams COCTaB, CTPOCHUE, (PU3NUECKHUE
U XMMHMYECKHE CBOMCTBA THUIIMYHBIX IIPEICTABUTENEH Pa3JIMYHBIX KIIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUIEH, IPONWIEH, alleTUJIEH, OyTaaueH-

1,3, metunOytaauen-1,3, 6€H30J1, METAHOJ, STAHOJ, dTUJICHTJIUKOJIb, TJIUIICPHH,
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9)

¢deHon, ameranbaeruy, MypaBbHHas M YKCyCHas KHCIOTBI, TJIOKO3a, Kpaxma,
[EJUTI0N03a, aMHUHOYKCYCHAsl KHUCIIOTA); WIIOCMPUpO8ams TEHETHUECKYIO CBS3b
MEXIy HUMH YPaBHCHUSMHU COOTBETCTBYIOIIMX XHUMHYCCKUX PpEaKIUi C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chopmuposannocms yMeHul Xapakmepuso8ams cOCmMas, cmpoenue, guzuyeckue
U Xumudeckue CGOUCMEAd MUNUYHBIX Hpedcmasumenell paziudHblX Kiaccog8
OpP2aHUYeCKUX euecms: aiKano8, YUKIOAIKAHO8, AIKEeHO8, AIKAOUEHO8, AIKUHOS,
aApoOMamudeckux y21e8000p0008, CNupmos, aib0ecudo8, KemoHo8, KapOOHOBbIX
KUCTIOM, NPOCMbIX U CJLOJACHBIX IQDUPOB, IHCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCIOM,  0elK08,  yeae8o008  (MOHO-, Ou- U  NOJIUCAXAPUOOSB);
ULTIOCMPUPOBATb  2eHEeMUYeCKYl0  CB8A3b  MedcOy  HUMU  YPABHEeHUsMU
COOMBEMCMBYIOUUX XUMUYECKUX Peakyutli ¢ UCNOIb308AHUEM CIPYKMYPHBIX
dopmyn;

chopmMUpo8aHHOCMb YMEHUsT XapaKkmepu3oeams WCTOYHUKU YTIIEBOAOPOHOTO
CeIpbsi (HedTb, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepepadOTKU U

PAaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoTKu;

10) cpopmuposannocme ~ ymenuti  npo6oOumMb  BBIUUCICHUS 1O  XUMHYCCKUM

ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WJIU MPOAYKTA
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO M3 MCXOIHBIX

BEILIECTB WJIH NPOJYKTOB PEAKIUN);

11) cghopmuposannocms ymenuii 61adems CHCTEMOU 3HAHUH 00 OCHOBHBIX METOJaxX

HAay4YyHOr0 TMO3HAHHUS, HCMHOJb3yEMBbIX B XUMHUU IMpPU H3YYECHUU BEIIECTB H
XUMHAYECKUX SIBJICHHUM (mabnronenue, U3MEpEHHUE, 3KCIIEPUMEHT,
MOJIETUPOBAHUE), UCNONb306ANMb CUCTEMHbIE XUMUUECKUE 3HAHUS JJISl IPUHATHS
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3AHHBIX C BELIECTBAMU U UX

IIPUMCHCHHCM;
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cpopmuposannocms  81a0eHU CUCMEMOU 3HAHUL O eCmecm8eHHOHAYYHbIX
Memooax no3HaHus — HAbI0O0eHUl, U3MEPEeHUU, MOOETUPOBAHUU, IKCRePUMEHMe
(peanbHOM U MbLCTIEHHOM) U YMEHUs RPUMEHSAMb MU 3HAHUSA,
chopmMupo8aHnocms yMeHus NPUMEHSAMb OCHOBHble ONepayuu MulCAUMETbHOU
0esmenbHOCMY — AHAIU3 U CUHme3, cpasHenue, 0600weHue, CUCMeMAmU3ayuro,
8bIAABICHUE NPUYUHHO-CTIEOCBEHHBIX C8S3€ell — O/l U3YUeHUsl CBOUCME Geuecma U
XUMUYECKUX PeaKyuil;

12) chopmuposannocme ymenuii cobarooamev npasuia TOJNb30BAHHS XUMHUYECKOU
NoCcyZiol ¥ J1ab0opaTOpHBIM 000pYIOBAaHUEM, a TAaKXKe IpaBHia OOpAIICHUS C
BEIICCTBAMH B COOTBETCTBUHU C MHCTPYKIIMSMH I10 BBITOJHCHHIO JIA0OPATOPHBIX
XHUMHYECKUX OIBITOB;

13) chopmuposannocme  ymenuti  naaHUpPOBAmMb W GbINOJHAMb  XUMHYCCKHM

OKCIIEPUMEHT  (TPEBpaIlleHUs] OpPraHWYeCKUX BEIIECTB TMPH HArpeBaHUW,
NOJy4YeHWe OdTHJIEHA W M3yYeHHUE ero CBOWCTB, KA4YECTBEHHBIC PEAKIIHH
OpPTaHMYECKUX BEIIECTB, JIEHATypalus OCJIKOB TIpW HarpeBaHWU, IIBETHBIC
peakuu OeTKOB) B COOTBETCTBUHU C NPAaBWJIAMU TEXHUKH O€30MacHOCTH TPH
oOpallleHUuH ¢ BEIICCTBAMH M JIA0OPATOPHBIM O0OpYIOBaHUEM, NPeOCmABIAmMb
pe3yabTaThl XMMHYECKOTO JKCIepUMEHTa B (QopMe 3amuch  ypaBHEHUH
COOTBETCTBYIOIIIUX PEAKIUH H popmyauposams BBIBOJIBI Ha OCHOBE 3THUX
PE3YIIbTATOB;
CPOPMUPOBAHHOCIb  YMEHUIL: CAMOCMOAMENbHO NAAHUPOSAMb U NPOBOOUND
XUMUYECKULl IKCnepumenm (NOoayyeHue U U3y yeHue Ce0UCMmE OpP2aHUdecKux
gewecms, KaweCmeeHHvle peakyuu yeneeo0opo00s8 pAa3IuYHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAWUX OP2AHUYECKUX BeUjeCm8, peuleHUue dKCNepUMEHMANbHbIX
3a0ay N0 PACNO3HABAHUIO OP2AHUYECKUX 6Beujecms) ¢ CcoO0eHUueM npasuil
bezonacroeo obpawenus ¢ eeuwjecmeamu U JaabOpamopHvimM 060pY00B8aAHUEM,
Gdopmynuposameo yenvb UCcie008aHUs, NPEOCMAsIAMb 8 PA3IUYHOU hopme

pes3yiomambosl IKCnepumernma, aHaiusupoeantb U oyeHueanib Ux OocmoeepHocmb;
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14) chopmuposannocmev ~ ymeHull  Kpumu4ecku — AHAIUUPOBAMb  XUMHYECKYIO
uH(pOpMaIHIO, TOJyYaeMyto U3 pa3HbeIX uctounukoB (CMU, UuTepHeT u ap.);
chopmuposaHHoCmb  YMEHUU:  OCYWecmeisams  YeleHanpasleHHblli  NOUCK
XUMU4ecKou uHgopmayuu 8 pasiuyHvlx UCMOYHUKAX (HAYYHASL U YUEeOHO-HAYYHAS
numepamypa, CMHWH, Humepnem u Op.), Kpumuyecku aHAIU3UPOBANMb
Xumuueckyro  uHgopmayuro, nepepabameigamv €€ U  UCNOTb3068AMb 8
coomeemcmauu ¢ NOCMasieHHolU yuebHotl 3aoadell

15) chopmuposannocme VMeHutl cobooamo npasuia IKOJIOTUYECKHU
11eJ1eCO00pa3HOro MOBEEHUS B OBITY U TPYJOBOU NEATEIBHOCTH B LIEISAX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHOM Cpelbl; 0co3HA8amy
OIMACHOCTh BO3/ICHCTBHSI HA JKUBbIE OPraHU3MbI OMPEIEeNEHHBIX OPraHUYECKUX
BEIIECTB, NOHUMAas cMmbica mnokazarens [IJIK (mpenenbHOW [OMyCTUMOM
KOHIEHTPALINK), HNOACHAMbL Ha  TNpPUMEpax  CIOCOObl  yYMEHBIICHHUS |
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPTraHU3M YEJIOBEKA;
AHANU3UPOBAMb YelecO0OPA3ZHOCMb NPUMEHEHUS — OP2aHUYECKUX  Beuyecms 8
NPOMBIUNEHHOCIU U 8 ObIMY C MOYKU 3PEHUS COOMHOULEHUSI PUCK-NONb3A

16) s 0OydaromMXcsi C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3[I0POBbSI: YMCHHE
NPUMEHSITh 3HAHHS 00 OCHOBHBIX JOCTYMHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUM;

17) uist cinenbIX U Ca0OBUAAIINX O0YYaIONIUXCS: YMEHUE HCIIOIBb30BaTh Pelbe(HO

TOUCUYHYIO cUCTeMy 00o03Hauenwuit JI. bpaitns ans 3anucu XxuMmudeckux GopmyiL.

B 11 kuacce mnpeaMeTHble pe3yJabTaTbl OCBOeHMsI Kypca «OO0mas wu

HEOPraHUYeCcKasi XUMHUSD> OTPAKAIOT:

1) cppopmuposannocme  mpeocmaenenuii: 0 XAMHUYECKOH  COCTaBISIOLICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpA, POJM XHMHUH B IIO3HAHWUH SIBIICHUU
MpUPOJIbl, B GOPMUPOBAHUM MBIIIJICHUS U KYJIbTYphI JIMYHOCTH, €€

(YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMOM JIJIsl pEIICHUs MPAKTUUYECKUX
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2)

3)

3a/1a4 W DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
NIPUPOJTHOM CpeJiE;

graoetue CHUCTEMOM XUMHYECKUX 3HAHMH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArAIONINE MOHATHS (XMMHUYECKHH 3JEMEHT, aTOM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTh, CTENIEHb OKWUCIICHUS, XUMUYECKasl CBSI3b
(koBaJieHTHAsl, WOHHAs, METa/UIMUeCcKas, BOJOpPOJHAsA), KpUCTaJUIMYEeCcKas
peIIETKa, TUIIBI XUMUUYECKUX PEaKIUi, PacTBOP, JICKTPOIUTHI, HEAIEKTPOIIHUTHI,
AJIEKTPOJIUTHYECKAsT JAUCCOLMAIUSA, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW PEaKIMh, XMMHUUYECKOE PABHOBECHE;, TEOPUU M 3aKOHBI (TEopus
BJICKTPOJIUTHYECKON JuUccounanuu, nepuoandeckuii 3axkoH [[. Y. Menneneesa,
3aKOH COXPAHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3BIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHMUS, JICKAI[ME€ B OCHOBE NMOHUMAHUS NMPUUYUHHOCTH M
CUCTEMHOCTH XHMHWYECKUX SIBJICHUH, (DAKTOIOTHYECKUE CBEJCHHUS O CBOWCTBAX,
COCTaBe, MOJIYYEeHUH U O€301TaCHOM MCTIOJIb30BAHUH BAXKHEUIIINX HEOPTaHMUYECKUX
BEIIECTB B OBITY M MIPAKTHUECKOM JeATeIbHOCTH YEIOBEKA,

cospeMenHble NpedCcmasiieHus O CMPOeHUU 6eujecmea Ha amoMHOM, UOHHO-
MONIEKVISAPHOM U HAOMOAEKVISIPHOM VDPOBHAX, NPeOCMABleHUsT O MeXAHUMAX
XUMUYECKUX PeaKyuli, mepmMoOUHAMULECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHAX
UxX npomexkamus, O XUMUYECKOM pABHOBECUU, pPACMBOPAX U OUCNEPCHBbIX
cucmemax,; ¢haxkmonocuieckue ceéedeHus 0 CBOUCMEax, cocmase, NOIY4eHuu Uu
0e30naAcCHOM UCNONb308AHUU BANCHEUUUX HEOPSAHUUECKUX 6euecme 6 Oblmy u
NPAKMUYECKOU — OessimelbHOCmU — YelogeKkd, OOWUX  HAYYHbIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEA;

cghopmuposannocmov ymeHutl 8vis6/15Mb XapaKTEPHbIC MPU3HAKU TTOHATHH,
ycmauvasaueams WX B3aUMOCBS3b, UCHOb308amb COOTBETCTBYIOIINAE ITOHSITHS

IIpHU OIIMCAaHUHU HCOPIraHNMYCCKUX BCIICCTB U UX HpCBpElHIGHHfI;
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4)

5)

6)

7)

cpopmuposanHocms  yMeHUull UCNOAb306aMb XUMUYECKYI0 CHMBOJIMKY JUIS
cocTaBieHUs (OpMyJ BEIIECTB U YpPAaBHEHUHW XUMHUUECKUX  PEAKIIUN;
cuctematnieckyro HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHbBIX
HEOPraHWYECKUX BELIECTB (yrapHbIil ra3, yrieKHMciblil ra3, aMMHak, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS COMIA, MUPUT U JP.);

cpopmuposannocms ymenuti onpeoeisimsb BAIECHTHOCTb U CTENEHb OKUCICHMS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa; BUJ XUMHUYECKOMU
CBsI3M (KOBaJIEHTHAs, HIOHHAsA, METaJNINYeCcKasi, BOJAOPO/IHASA) B COSAMHEHUSX; THUII
KPUCTAINTMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aToMHas, MOJEKYJsSpHas,
MOHHAsI, METAIJTHYECKas); XapaKTep Cpeibl B BOJHBIX pacTBOPaX HEOPTraHUYECKUX
COCJIMHECHUM;

cpopmuposannocmes ymeHus 00BACHAMb 3AGUCUMOCMb CBOUCME Geujecms om
6UOA XUMUYECKOU C6A3U U MUNA KPUCMALIUYECKOU peulémky, OOMeHHbIll U
OOHOPHO-AKYENMOPHBI MEXAHUZMbL 00PA308aHUsL KOBAEHMHOU CBA3U,
cpopmuposannocmes ymMeHull yCmaHasnueams NPUHAJIEKHOCTb HEOPTaHUYECKUX
BEIIECTB 110 UX COCTaBY K ONPEAENIEHHOMY KJacCy/TpyIie COeJUHEHUN (IIPOCThIe
BEIIECTBA — MeETaulbl W HEMETAJUIBI, OKCHUIbl, OCHOBAaHWs, KHUCIOTHI,
amdoTepHbIe TUAPOKCUIBI, COITH);

cpopmuposannocme ymeHull: K1accuuyuposams: HeopeanuiecKue eeuecmed no
Ux cocmagy, Xumudeckue peaxyuu no pasiuyHblM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eeujecms, meniogomy 3¢ggexkmy peaxkyuu, usMeHeHuro cmeneHet
OKUCNIEHUsL D]IEMEHMO08, 00pamuMocmy, Y4acmuio Kamamsamopa u m.n.);
CaMOCMOAMENbHO 8bIOUPAMb OCHOBAHUA U Kpumepuu O KldcCugukayuu
U3y4aemvlx 6euwecms u XUMu4eCKux peakyuil,

cpopmuposannocmes ymMeHull packpvléams CMbICI Tiepuoandeckoro 3akona /. U.
MenzeneeBa U JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U

MIPOTHOCTUYECKYIO (DYHKIIUU;
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8)

9)

cpopmuposannocmes ymMeHul Xapakmepu3zoéams dIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMEHTOB |—4 neprnonos Ileproanyueckoil CUCTEMBI XUMHUYECKUX
anemeHtoB [I. . MenneneeBa, HMCHonb3ys MOHATHS «S-, P-, O-3JEKTpOHHBIC
opOUTAINY, «IHEPrETUUECKUE YPOBHU»; 00BACHANMb 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX DJEMEHTOB M UX COCAMHEHUN IO IMEpUOAaM W Tpymnnam
ITepronnueckoi cucreMsl Xumuyeckux aneMeHToB /. . Menneneesa,;
«OCHOBHOE U 8030YHCOEHHOE dHepeemuiecKue COCMOSHUA AmomMay; OObACHAMD
3AKOHOMEPHOCIU USMEHEHUs CBOUCME XUMUYECKUX INeMEHMO8 U UX COeOUHEHUl
no nepuodam u epynnam Ilepuoouueckou cucmemol [{ 1 Menoeneesa, earenmmuuie
B03MOJICHOCIU AMOMOE 31eMEHMOE8 HA OCHO8€ CMPOEHUS UX INeKMPOHHBIX
obonouex

copmuposannocms  ymeHuti  xapakmepuzogams  (onucvigamv) — o0IIUE
XMMHYECKHUE CBOMCTBA HEOPraHWYECKHX BEIIECTB  PA3JM4YHBIX  KJIACCOB;
noomeepocoams CyIECTBOBAaHUE T€HETUYECKOM CBA3M MEXAY HEOpPraHM4eCKUMHU
BELIECTBAMU C IOMOLIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINAN;
cpopmuposannocms  yMeHusi  pAcKpuleamv  CYWHOCMb:  OKUCIUMENbHO-
80CCMAHOBUMENLHBIX —~ PEaKyuti  noCpeocmeom COCMAGIEHUsI  INEKMPOHHO20
bananca smux peaxyuil, peaxkyuii UOHHO 20 OOMeHa NYMEéM COCMAGNEeHUs UX
NOJHBIX U COKPAWEHHBIX UOHHLIX YPAGHEHUU, peaxyull 2uopoausd, peaxyuil
KOMNIeKcoobpaszosanus (Ha npumepe 2UOPOKCOKOMNIEKCO8 YUHKa u

ANIOMUHUS),

10) chopmuposannocms  ymenuss knaccuguyuposams XUMHUYSCKHAE PEAKIHMH I10

pPa3IMYHBIM MpU3HAKaM (YHCIIYy U COCTaBy PEArHPYIOIIUX BEIIECTB, TEIJIOBOMY
b dexTy peaknnu, U3MEHEHUIO CTENIEHEH OKHCICHHUS 3JIEMEHTOB, OOPaTUMOCTH

peaKIny, y9acTUIO KaTaIn3aTopa);

11) cghopmuposannocms ymenuii cocmagisims YpaBHCHHSI pEaKIUid Pa3IMIHbIX

TUIOB; TIOJIHBIE W COKpAIllEHHbIE YPaBHEHUSI PEAaKIUid HMOHHOro OOMeEHa,

YUYUTBIBAS YCIOBUSA, IPU KOTOPBIX 3TH PEAKIUU UAYT 10 KOHIA;
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12) chopmuposannocmes ~ ymenuii  nposoOums  PEAKIMH,  MOATBEPIKIAFOIINC
KayeCTBEHHBI COCTAaB Pa3IWYHBIX HEOPTAaHWYECKUX BEIIECTB; pPACHO3HABAMDb
OIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTAHUUCCKHUX
BCIIECTB;

13) chopmuposannocme  ymenuii  packpvléams — CYHIHOCTb  OKHCJIHMTEILHO-
BOCCTAaHOBHTEJIBHBIX PEAKIIUN TIOCPECTBOM COCTABIICHUS 3JICKTPOHHOTO OanaHca
ATUX PEAKIIUN;

14) cchopmuposanrnocme ymenuil 06vsACHAMb 3aBUCUMOCTD CKOPOCTH XUMUYECKOM
peaKknmuu OT pa3IMYHBIX (HAKTOPOB; XapakKTep CMEIICHUS XUMHYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuniun Jle [llarense);
chopmuposannocms  yMeHusi  OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUS
XUMUYECKUX PeaKyull C YUEMoM Ux IHepeemuiecKux XapaKkmepucmux, XxapaKxmep
U3BMEHEeHUs1 CKOPOCMU XUMUYECKOU peakyuu 8 3a8UCUMOCMU OM  PA3TUYHbIX
Gpaxkmopos, a makdce Xapakmep CMeUwjeHUs XUMUYECKO20 PABHO8ecUsi NOO
GIUAHUEM 8HeWHUX 8030eticmeutl (npunyun Jle [llamenve);

15) chopmuposannocme  ymenuit  xapakmepuzoéamv — XUMHUYECKHAE  IPOLECCHI,
JeKalue B OCHOBE MPOMBIIIICHHOTO TOJYYEeHHsI CEpHOM KHCIIOTHI, aMMHUaKa, a
Takke CPOPMHPOBAHHOCTH MPEJCTABICHUH 00 OOIMMX HAyYHBIX MPUHIMIIAX MU
HKOJIOTHYECKUX MPOOIIeMax XUMHUYECKOTO MPOU3BOJICTBA;
choOpMUPOBAHHOCIb YMEHUS. XapaKmepu3o8ams Xumuyeckue peakyuu, iexcaujue
8 OCHO8E NPOMBIUACHHO20 NOJYYEHUS CEPHOU KUCIOmMbl, aMMuakd, oowue
HAayuHble NPUHYUNBL XUMUYECKUX NPOU3BOOCMSE, Yeleco0Opa3HOCmb NPpUMeHeHUs
HeOp2aHUu4ecKux eewecms 8 NPOMBIULIEHHOCMU U 8 Oblmy ¢ MOYKU 3PeHUs
COOMHOUIeHUs PUCK-NOb3A;

16) chopmuposannocms  ymenuii npoeodums BBIYUCICHUS C WCIOJIH30BAHHECM
MOHATHS «MAacCOBasi JIOJS BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
MIPY XUMUYECKUX PEAKIHSIX, MACChI BEIIECTBA WM 00BhEMA ra30B MO W3BECTHOMY

KOJIMYECTBY BEILIECTBA, MACCE WK 00BEMY OJIHOTO U3 YUACTBYIOUIUX B PEAKIIMU
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BEIIECTB, TEIIOBOro 3¢ (eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEIIECTB, IPEBPAIIECHUS U COXPAHEHUS YHEPTHH;

chopmuposanHnocms ymeHus npo8ooUms pacuémpl. ¢ UCHOIb30BAHUEM NOHAMULL
«maccosas 007 6ewjecmsa 6 pacmeopey U «MONAPHAS KOHYEHMPAYUA»,
maccel gewgecmea uau 00vEMA 2aza No U3BECMHOMY KOIUYECmB)Y Beuecmad,
macce unu 00bEMY 00HO20 U3 YHACMBYIOWUX 8 PeaKyuu 8eujecms; meniotoco
agppexma peaxyuu; 3HaueHus 6000POOHO20 NOKA3AMENSL PACMBOPO8 KUCIOM U
wenouel ¢ U38eCMHOlU CMeneHvlo OUCCoyuayuu, maccvl (00véma, Koauvecmed
seujecmea) npooyKma peaxyuu, eciu 0OHO U3 UCXOOHBIX 8eujecms OAHO 8 BUOe
PAacmeopa ¢ onpeoeréHHol Maccosoll 0oell pacmeopeéHHO20 8eecmaad Uil OaHO
8 uzbvimke (umeem npumecu); 00U BblX0O0A NPOOYKMA pearyuu;, 0O0bEMHBIX
OMHOUEHULL 24308,

17) cchopmuposannocme ymenuii cobnrooams npaeusa TOJNB30BAHUS XUMHYECKON
nocynoil u 1abopaTopHBIM OOOpYIOBAaHHEM, a TaKXKe MpaBHia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHHU C MHCTPYKIMSIMH TIO BBIITOJIHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OTIBITOB;

18) chopmuposannocmes  ymenuti  naaHUpoOSameb U - GbINOJHAMbL  XUMHUYECKHH
OKCIIEPUMEHT (Pa3JIoKCHHE TICPOKCHIA BOJOPOAA B MPUCYTCTBUU KaTajaw3aTopa,
OTpe/IeTICHNEe CpeAbl pPAcTBOPOB BEIIECTB C IMOMONIBIO  YHHUBEPCAIHHOTO
WHIUKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKON peaKIlni,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIC peaKInu Ha cyinbdar-, KapOOHAT- H
XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHHSI; PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10
temaM «Metamne» U «Hemeramnb»y) B COOTBETCTBUM C TPaBUJIAMH TEXHUKHU
6e3omacHOCTH MpU 0OpaIIeHNH C BEIIECTBAMH H JIA0OPATOPHBIM 000PYyI0BaHUEM,
npedcmaegnsams PE3yNbTaThl XUMHUYECKOTO JKCIEepUMeHTa B ¢GopMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEAKIHUA U hopmyiuposams BHIBOIBI HA OCHOBE

3TUX PE3YJIbTATOB;
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chopmuposaHnocms yMeHUuil: CaMOCMOAMENbHO NIAHUPO8AMb U NPOBOOUND
XUMUYeCKUull  d9Kcnepumenm  (npogederue  peakyuii  UOHHO20  OOMeHA;
noomeepocoeHue  KaueCmeeHHo20  COCMABAd  HEOP2AHUYeCKUX  Beujecms;
onpedeenue cpedvl pacmeopos Geujecms ¢ NOMOWbIO UHOUKAMOPOS, U3ydeHue
GIUAHUSL PA3IUYHBIX (PAKMOPO8 HA CKOPOCHb XUMUYECKOU peakyuu; peuleHue
IKCNEPUMEHMANbHBIX  3a0ay no memam «Memannory u «Hememannwviy) c
cobO00enuemM npasul be3onacHo20 0OpaujeHus ¢ ewecmeamu u 1adbopamopHsvim
0bopyoosanuem, @GoOpMyIUpPoOsamsb yYeib UCCAe008aHUs, NPeOCmAsIsimb 8
paznuunol  opme  pesyrbmamvl  IKCHEPUMEHMA,  AHAIUIUPOBAMNb u
OYEHUBAMb UX O0CMOBEPHOCTD,

19) chopmuposannocme  ymenuti  Kpumudecku — AHATUIUPOSAMb — XUMHUYECKYIO
UH(POpPMAIIHIO, TIOJyYaeMyto U3 pa3HbiX uctounnkos (CMU, MuTepHeT u Ap.);

20) chopmuposannocme VYMeHuUll cobodamo npasuia AKOJIOTHYECKHU
I1eJIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JEATEIHLHOCTH B IEISIX
COXpaHEHHUsI CBOETO 3/I0POBbS M OKPY)KAIOIICH MPUPOIHON CpENbl; OCO3HABATH
OMAaCHOCTb BO3JICHCTBUS Ha JKWUBBIE OPraHU3MBI OIpPENCIEHHBIX BEIIECTB,
noHumasi cMmbici nokazatens IIJIK (mpenenbHON JOMYyCTUMOW KOHIEHTpAIUH),
nosiCHsIMb Ha TIPUMEpax CIIOCOObl YMEHBIICHUS W MPEIOTBPAIICHHUS UX BPEIHOTO
BO3/ICHCTBHS Ha OPTaHHU3M YEJIOBEKa,
copmMuposannocms ymeHull: coO00ams NpAuUld NONb308AHUSL XUMUYECKOU
nocyoou u 1ab6opamopHuiM  000py008aHUeM, O00OpPAWEHUsT C BeeCmBaMU 8
COOMBEMCMEUU C UHCIMPYKYUIMU NO BbINOJIHEHUIO 1ADOPAMOPHBIX XUMUYECKUX
ONbIMOB, IKONOSUHECKU YEeNecO00PA3H020 NOBeOeHUss 6 Obimy u mpyooeou
0essmeIbHOCMU 8 YeJSIX COXPAHEHUsL C80e20 300P08bsl, OKpYicaroweli npupooHoll
cpeobl U OOCMUMNCEHUSL €€ YCMOUYUBO20 PA38UMUS; OCO3HABAMb ONACHOCHb
MOKCUYECK020 0eUCMEUsl HA HCUBbLE OP2AHUIMbL ONPEOeNEHHbIX HeOP2aAHUYeCKUX
sewgecms, nonumas cmvicni nokazamensa IIJ[K (npedenvnoti donycmumoi

KOHYeHmpayuu), cghopmuposannocmo VMEHULL: ocyujecmeisimy
39



YeneHanpasienHblll NOUCK XUMUYECKOU UHGOpMayuu 8 pasiuyHblX UCMOYHUKAX
(hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepuem u Op ), kpumuuecku
AHANU3UPOBAMb  XUMUYECKYIO  uHngopmayulo,  nepepabamvléams €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABNIEHHOU YueOHOoU 3a0ayeli

21)1ast  0OydaromuXcsl € OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHUE
OPUMEHSTh 3HAHHS 00 OCHOBHBIX JIOCTYNMHBIX METOJaX IO3HAHUSA BEUIECTB U
XUMUYECKUX SIBICHUM;

22) 11st cACTBIX U CIA0OBUIAIIMX OOYYAIONIUXCs: YMEHHUE HCIOIb30BaTh Pelibe(HO
TOUEYHYIO cucTeMy 00o3Hauenuit JI. bpaitns ans 3anucu XxuMmuyeckux Gopmy.
Pesynprathl o0OyueHuss Ha 0a30BOM YpPOBHE OpPHUEHTHUPOBAHBI Ha OOIIYIO

(YHKIIMOHAIBHYIO TPAMOTHOCTh, IMOJYYEHHUE KOMIETEHTHOCTEH [JIsi MOBCEIHEBHOU

KU3HU U o0miero pa3Butus. Pe3ynpratel 00ydeHUss Ha YriayOJIEHHOM YpOBHE

OpPUEHTUPOBAHBl  HA  TMOJYYEHUE  KOMIIETEHTHOCTEH  JJisi  MOCIEeAYIoIen

npodeccuoHaIbHOM IeATeTFHOCTH KaK B paMKaxX JaHHOW MpeAMETHOM 001acTu, Tak U

B CMEXXHBIX C HEHl 00s1acTsX.
COJEPKXAHHME YYEBHOI'O ITPEJIMETA «XUMMHUSA»

10 KJIACC « OPTAHUYECKAS XUMMUSsI» BA3OBBII YPOBEHb

TeopeTn4yeckre OCHOBbI OPraHUYeCKON XUMHHU

[IpenmeT OpraHMYeCcKOW XHMHUH: €€ BO3HMKHOBEHHE, PAa3BUTHE WU 3HAUYCHUE B
MOJyYEHUN HOBBIX BEIIECTB M MAaTEpPUANIOB. Teopust CTPOCHUS OPraHUYECKUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHbIE monoxeHUs1. CTpyKTypHBIE (HOPMYIIBI
OpraHu4eCcKuX BemecTB. ['omonorus, nsomepus. XMMHAYECKasl CBSI3b B OPraHUYECKUX
COEMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenne o KiIaccupuKalud OpPraHUYECKUX BemecTB. HomeHkmaTypa
OpraHWYEeCKUX COEAUHEHMM (cucTemMaTuyeckas) U TPUBUAIbHBbIE HA3BaHUS

Ba)KHEHIIINX HpGI[CTElBHTCJ'IGfI KJIaCCOB OPraHUYCCKNX BCIICCTB.

40



9KCH€pI/IMCHTaHBHHe MCTOAbI HMU3YUCHHA BCIICCTB W HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUEC C 06p33HaMI/I OpraHUYCCKUX BCHICCTB U MATCpHAJIaMH Ha X OCHOBC;
MOJCIUPOBAHHUC MOJICKYJI OpPraHHYCCKHX BCHICCTB, Ha6J'IIOI[€HI/Ie U OIIMCaHHC
ACMOHCTPAllMOHHBIX OIIBITOB 110 IMPCBPAIICHUIO OPraHWYCCKUX BCHICCTB IIPU

HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPCHUE).

Yriaesoxopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUM psn. MeraH u dTaH —
NPOCTEUININE TPECTABUTEIN aJIKAaHOB: (U3MYECKUE U XUMHUYECKHE CBOWCTBA
(peakiuu 3aMEIICHUS W TOPEHUs), HAXOXJICHUE B TNPHUPOJE, IMOIyYeHUEe U
IPUMEHCHHE.

AJIKEHBI: COCTaB W CTPOEHHUE, TOMOJOTHMYECKUU Psif. DTWICH W MNPONWIeH —
MPOCTEUININE TPEICTABUTEIN QJIKEHOB: (U3MYECKUE U XUMHUUYECKHE CBOWCTBA
(peakiuu  TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpATAllUd, OKHCICHHS U
MOJIMMEPH3ALINHN ), TIOJTYUYCHHE U TIPUMEHEHHUE.

Ankanuensl. byraguen-1,3 u wmetunbyramues-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKHEe CBOMCTBa (peakmus mosmMepusanuu). [lodydeHre CHUHTETHYECKOTO
Kay4dyKa U PE3HUHBI.

AJKHHBI: COCTaB U OCOOCHHOCTHU CTPOCHUS, TOMOJOTHUCCKUN psiji. ANETHICH —
IPOCTEHIINKA  TPEICTaBUTEIb AJKWHOB: COCTaB, CTpOcHUE, (HU3WYECKHE U
XUMHUYECKHE CBOMCTBA (pEaKIMU TUIPUPOBAHUSA, TAJIOTEHUPOBAHUS, THApaTallUH,
TOpeHUs), MOJyYCHHE U IPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHHE, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuu TajJOTCHUPOBAHMS W HUTPOBAHUS), MOJydeHHE M TpUMEHeHue. Tosyou:

COoCTaB, CTPOCHUC, d)I/I3I/ILIeCKI/Ie 1 XMMHUYECKHE CBOMCTBA (DeaKHI/II/I rajJJorcHupOBaHUA

u HI/ITDOBaHI/IH) OJYYCHHMEC M IPUMCHCHMC. TOKCUYHOCTD dPCHOB. I'eneTnueckas

CBA3b MCXKAY YIJICBOOOPOAaMM, ITPUHAJICIKAIIUMHU K PA3JIMYHBIM KJIaCCaM.
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[IpupoaHble UCTOYHUKHU YriaeBOAOPOoa0B. IIpupoanblil ra3 U NmomyTHeIE HEPTIHBIE
ra3pl. Hedtb u e€ mpoucxoxaenue. CrnocoObl mepepaOOTku HePTH: TEpEeroHka,
KPEKHHI (TepMUYECKHUH, KaTaauTuueckuil), muponus. [Iponykrel mnepepaboTku
He(pTH, MX NOPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObiTy. KameHHBI yronas wu
MPOJIYKTHI €r0 NepepadoTKH.

OKCHepUMEHTAJIbHbIE METOAbl M3YYEHMs] BEIIECTB M WX MPEeBpallleHUid:
O3HaKOMJIEHHE ¢ 00pa3laMu MIacTMacc, KaydyKoB U pe3uHbl; kKosutekiuu «HegTe» u
«YTronib»; MOJAEIUPOBAHUE MOJIEKYJ YTIJEBOAOPOJOB W TaJOreHONPOU3BOIHBIX;

IMPOBCACHUC HpaKTquCKOﬁ pa6OTBIZ MOJIYYCHHUC 3TUJICHA U U3YUCHUC CTO CBOMCTB.

PacuéTHble 3agaun
Breluncnenus mo ypaBHEHUIO XMMHUYECKOU peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJTHOTO BEIIECTBA WM TMPOAYKTAa pPEaKIUH IO HM3BECTHBIM Macce, 00BEMY,

KOJINYCCTBY OJHOT'O M3 UCXOIHBIX BCIICCTB UJIU IIPOAYKTOB peaKHI/II/I).

Kuciopoaconep:kamme opranHn4ecKue coeIMHeHus

[IpenenpHbIE OTHOATOMHBIC CITUPTHL. METaHOJ U 3TAHOJ: CTpOeHUE, (pu3nueckue u
XUMHUYECKHE CBOMCTBa (peakiMu C aKTUBHBIMU METaJJIaMH, Tajlor€HOBOJOPOIaMHU,
ropeHue), npuMeHeHne. BogopoaHbie CBsA3U MEXAY MOJIEKyJIaMU CIIUPTOB. JlelcTBre
METaHOJIa ¥ 3TaHOJIa HAa OPraHK3M YeJI0BEeKa.

MHoroaTOMHBIE CHUPTHI. DTUJICHTIIUKOIb U TIUIEPUH: CTPOCHHE, (HU3UYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJICMCTBUE CO IIEIOYHBIMU METAJIJIaMU, Ka4eCTBEHHAS
peakiusi Ha MHOIOATOMHbIE CHUPTHI). [JlelicTBME Ha OpraHu3M 4eJOBEKa.
[IprMeHeHne rMuepruHa U 3TUIEHTIIUKOIIA.

deHoT: CTPOCHUE MOJIEKYJIbI, (DU3NUSCKUE W XMMHUYCCKHE CBOMCTBA. TOKCUYHOCTH
denona. Ilpumenenne GeHona.

Anpaerunsl v_KeToHbl. DOpManbACTHIl, alleTANBIACTHI: CTPOCHNE, GU3HUECKUE H
XUMUYECKHE CBOMCTBA (pEaKIMU OKHUCJIEHUS M BOCCTAHOBJICHUS, Kaue€CTBEHHBIE
peakium), NoJly4yeHUuEe U MPUMEHECHHUE.
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AneToH: cTtpoeHne, hU3NYeCKUe U XUMHUYECKHUE CBOMCTBA (PEAKIIMU OKUCIICHUS U

BOCCTaHOBJ'IeHI/ISI), NOJYYCHHEC U IPUMCHCHMUC.

OnHOOCHOBHBIE TpeNeNibHbIE KapOOHOBBIE KHUCJIOTHI. MypaBbuHas M YKCyCHas
KHUCJIOTBI: CTpO€HUE, (PU3MYECKHE M XMMHUUYECKHE CBOMCTBa (CBOMCTBA, OOIIUE s
KJIacca KHUCIIOT, peakius dTepuduKaIum), nogyuyeHue u npuMenenue. CteapuHoBas u
OJICMHOBAsl KUCIOTHI KaK MPEJCTABUTENIM BBICIINX KapOOHOBBIX KHCJIOT. Mbuia Kak
COJIM BBICIIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JeHCTBHE.

CnoxHbie dpupbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. ['MAPONHU3 CIOXKHBIX
a¢upoB. XKupwl. ['maponus >xupoB. Ilpumenenue xupoB. buosormyeckas poib
KHUPOB.

VYrneBoasl: cocTaB, KilacCHU(pUKALMS YIIEBOJOB (MOHO-, TU- U TOJIACAXAPHJIbI).
['moko3a — mpocTemuii MoOHOCaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYIIBI,
dusznueckre U XUMUYECKHUE CBOMCTBa (B3aumoaeiictBue ¢ rugpokcuaoM meau(Il),
OKHUCJICHHE aMMHa4YHbIM pPacTBOpoM okcujaa cepedpa(l), BoccranoBieHue, OpokeHue
TJIIOKO3bI), HAaXOXJEHWE B TNpUpOJE, TMPUMEHEHUEe, OWOoJIOrHYecKas poJb.
dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3HI.

C&X&DOS& — NpEACTABUTCJIb JNUCAXaAPHUAO0B, TMAPOJIN3, HAXOXIACHHUEC B IIPUPOJAC U

IIPUMCHCHHUC.

Kpaxman w uemmono3a kak OpupoAHble mnonumepbl. CTpoeHHe KpaxMalia u
ueuono3pl.  Pu3nmyeckue M XUMUYECKHE CBOMCTBAa Kpaxmana (TUAPOIU3,
KaueCTBEHHAsl pEaKUs C HOJIOM).

OKCIEpUMEHTAIIbHbIE METOAbl HW3YyYEHHS BEUIECTB W MX I[PEBpaIlCHUI:
MpOBEJEHUE, HAOIIOJICHHE M ONUCAHHE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMH OJIHOATOMHBIX CHUPTOB (OKUCIEHHE H3TaHOJIA
okcugoM Menu(Il)), MHOroaroMHbIX CHUPTOB (B3aUMOJEUCTBUE TJIMIIEPUHA C
ruapokcuaom meau(ll)), ampaerugoB (OKUCIEHME aMMHAYHBIM PacTBOPOM OKCHAA
cepeopa(l) u ruapoxcunom meau(Il), B3aumoieicTBUE KpaxMala ¢ HOJA0M);

MIPOBECHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.
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PacuéTHble 3a1a4n
Boluncnenust mo ypaBHEHUIO XMMUYECKOW peakuuu (Macchl, 00bEMa, KOJIHMYECTBA
HCXOJIHOTO BEIIECTBA WIM MPOJAYyKTa pEeaKIuuh [0 H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOT'O U3 MCXOJHBIX BCIICCTB HUJIN IIPOAYKTOB peaKHI/II/I).

A3oTcoJep:Kkaniue OpraHndecKue coeJMHeHust

AmMuHbpl. MeTnnaMuH Y aHWJIMH: CoCTaB, CTPOCHUC, d)I/IBI/I‘IeCKI/Ie Hn XUMHUYCCKUC

CBOMCTBA (I‘ODCHI/IC, B3aMMOJICUCTBUE C BOAOM U KI/ICJIOTaMI/I).

AMMHOKHUCIIOTBI KakK am@OTepHbIE OpraHuyeckue coeauHeHus. duznueckue u
XUMUYECKHE CBOWCTBA aMHMHOKHCIOT (Ha TpuMepe TJMIHMHA). buojoruueckoe
3Ha4YCHUE aMUHOKHUCIIOT. [lenTuapl.

benku kak mpUpOIHBIE BHICOKOMOJCKYJSIpHBIE coenuHeHus. [lepBuyHasi,
BTOpUYHAST U TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBONCTBAa OEJIKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKluy Ha OeNKu.

OKCIIEpUMEHTAJIbHBIE  METOAbl H3YyYEHHS BEUIECTB W HMX IPEBpAILCHUN:
HAOJIIO/ICHUE W OMHMCAHHWE JEMOHCTPAIMOHHBIX OMBITOB: JICHATYpAlUs OEIKOB MpHU

HarpeBaHUMU, [IBETHBIC PEAKIIUN OCIKOB.

BbicokoMoJieKy IsipHbIE COeTUHEHUS

OcCHOBHBIC TIOHSITUST XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpHU3ALUU, CPEIHSS MOJEKYIspHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALIMS U TTOJTUKOHICHCALIUS.

[InacTmacchl (HOJ'II/IBTHJ'IGH, MMOJMITPONNWIICH, IOJHMBUHHWIXJIOPHUI, HOJ'II/ICTI/IDOJ'I).

HarypanbHblii W CHHTETHYECKHE KavuvKu (OVTaIMEeHOBBIN, XJOPOIPEHOBLIM U

U30MPEHOBLIN). BosoKHA: HaTypajdbHBIE (XJIOMOK, INEPCTh, MIENK), HCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BUCK034a), CHHTETHYECKHE (KAIPOH U JIABCAH).
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OKCIIEpUMEHTAJIBHBIE  METOAbl H3YyYECHMS BELIECTB W MX IPEBPAILCHUM:
O3HaKOMJIEHHE ¢ 00pa3llaMHu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB.

Me:xknpeaMeTHbIe CBA3H

Peanu3anus MeXnpeIMETHBIX CBS3€W NMPU U3YYEHHUHU OpraHndeckoil xumuu B 10
KJIacCe OCYILECTBIIACTCA Yepe3 MCIOJIb30BAHME KAaK OOIIMX E€CTECTBEHHO-HAYUYHBIX
NOHATUM, TAK W NOHATUH, SBIAIOLINUXCSA CUCTEMHBIMHU JJISI OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHOHAYYHOT'O LIMKJIA.

OOmuMe ecTecTBEHHO-HAy4YHbIE TOHSATHSA: SBJICHHME, HAy4dHbIM (akT, rumnoresa,
3aKOH, TEOpHsl, aHAJIU3, CHHTE3, KiacCUUKaIMs, NEPUOJUYHOCTb, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHHUE.

dusuka: marepus, SHEPIUs, Macca, aToM, 3JEKTPOH, MOJIEKyJa, SJHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEJNO, O0BEM, arperaTHOE€ COCTOSTHHE BEIIECTBa, (pU3MUECKHe
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS.

buonorusa: xnerka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHU3MeE,
(dorocuHTe3, OHOJIOTMYECKM aKTHUBHbIE BellecTBa (O€IKH, YIIEeBOJbI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasibl, TOPHBIE IOPOJbI, IOJIE3HBIE HCKONAeMble, TOILIUBO,
peCypCehl.

TexHomorus: nuIEeBsIe MPOAYKThI, OCHOBBI PALlMOHAIBHOTO ITUTAHUS, MOIOIINE
CpPEACTBa, JICKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTEpUabl U3 UCKYCCTBEH -

HBIX ¥ CHHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUSI» YTAYBJIEHHBIA YPOBEHbD

TeopeTnueckne 0CHOBbI OPraHNYeCKO XUMHUH

[Ipeamer u 3HaYeHHE OPraHUYECKON XUMHH, MPEACTaBICHUE O MHOrooOpa3uu

OPraHUYECKUX COCTMHCHUU.
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DJNEKTPOHHOE CTPOEHUE aToOMa YIJIEpOoJa: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXHOCTH artoMa yriepoaa. XUMHYECKas CBSA3b B OPraHUYECKUX
COeIMHEHUAX. Tumbl rudpuaM3alMyd aTOMHBIX opOuTanei yriepoaa. MexaHU3Mbl
o0pa30oBaHusl KOBAJICHTHOW CBSI3M (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). Turbl

MepeKpbIBaHUS aTOMHBIX OpOuTasei; 6- u w-cBsa3u. OnuHapHasi, IBOMHAS U TpOHas

cBs3b. CriocoObI pa3pbiBa CBs3EH B MOJIEKYJIaX OpraHuYeckux BemiecTB. [loHsTue
0 cBOOOJTHOM pajauKale, Hykjaeoduse u daeKTpoduIe.

Teopust crpoeHust oprannyeckux coequHennii A. M. BytnepoBa u coBpeMeHHBIE
NPEACTaBICHUS O CTPYKTYpPE MOJICKYJ. 3HAUCHHE TCOPUU CTPOCHHUS OPTraHUYECKHUX
coeuHeHUN. MoJiekynsipHble U CTPYKTypHbIe (hopmyibl. CTpyKTypHBIE (POPMYJIBI
Pa3IUYHBIX BUJOB: pa3BEPHYTAs, COKpaIIEHHAs, CKEJICTHASI.

Nzomepusi. Bunbl nzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexTpoHHble YP(DHEKTH B MOJEKYIaX OPraHUYECKUX COCIMHEHUM (MHIYyKTUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenue 0 KiIacCUPUKAIMM  OPraHUYECKUX BEILIECTB. [TousiTue
o (yukmuoHanbHOU rpymnme. ['omonorusa. ['omonoruueckue psabl. Cuctemarudeckas
HOoMeHKnaTypa opranudeckux coeavHennii (IUPAC) u TpuBHanbpHble Ha3BaHUS
OTAENbHBIX MPEACTABUTEIECH.

OcobOenHoctu W KilaccuuKaUsi OpraHUYecKux peakiuil. OKUCIUTENHHO-
BOCCTAaHOBUTEIIbHBIE PEAKIIUN B OPTaHUYECKON XUMHH.

OKCHEepUMEHTANIbHBIE METOABl HM3YYCHHS BEIIECTB MW WX MPEBpaICHUI:
O3HAKOMJICHHE C 00pa3laMyd OpraHWYECKUX BEIIECTB M MaTepUalaMd Ha X OCHOBE;
OTBITHI TIO TIPEBPAIIEHUIO OPTaHWYECKUX BEIIECTB NpHU HAarpeBaHuH (TUIaBICHHE,
oOyrmMBaHWE W TOPEHHE); KOHCTPYHMPOBAHHME MOJEIEH MOJEKYJI OPTraHUYeCKHX
BEIIECTB.

YriaeBoaopoasl
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Ankanbl. ['oMonoruueckuit psjn anakaHoB, oOmas ¢Gopmylia, HOMEHKJIATypa
¥ M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOIEKYJ alKaHOB, Sp°-

ruOpuau3anys aTOMHbIX opOuTasneil yriepoaa, o-cBsizb._Kondopmepsl. Ousznueckue

CBOWCTBA aJIKAHOB.

XUMHUYECKUE CBOMCTBA  QJKAHOB: pEAKIMH 3aMEIICHUs, H30MEpHU3aINH,

ACTUAPUPOBAHUA, TUKIIU3AIIUHN, ITUPOJIN3a, KPDCKHUHI'A, TOPCHU. [IpeacTaBieHUE O

MEXaHU3ME PEAKIUI paIMKAIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mast ¢opmyna, HOMEHKIaTypa M uzomepus. OcoOeHHOCTH
CTPOEHUSI U XUMHUYECKUX CBOMCTB MajbIX (IIMKJIOMPONAaH, NMUKIOOYTaH) U OOBIYHBIX
(UMKJIONIEHTaH, MUKIOTEeKCaH) HUKI0agkaHoB. CrocoObl MONydYeHHUs] U MPUMEHEHHUE
LUKJIOAJIKAHOB.
Ankensl. ['omonormyeckuili psia ankeHoB, oOmas Qopmyna, HOMEHKIATypa.
DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AKEHOB, SPTHOPHIN3AIHUS
aTOMHBIX opOuTazell yraeposaa, 6- U n-cBsi3u. CTpyKTypHas U reoMeTpuueckas (1uc-
TpaHc-) uzoMepus. Pusnueckrue CBOMCTBA aJIKEHOB.

XVMMHYECKHE CBOMCTBA: PEaKLUHUH IMPUCOCAUHEHUS, 3AMEIICHHS B O-TIOJOKECHHE

IIPY IBOMHOM CBSI3H, MOJIUMEPU3AIMHA U OKUCIIeHUA. 1IpeicTaBlIeHne 0 MEXaHU3ME

peakuuu _ nekTpodunbHoro — mpucoeauHenus.  IlpaBmiio = MapKoBHHKOBA.

KayecTBeHHBIE peakny HA JBOWHYIO CBS3b.
CriocoObl IoNTy4YeHUs ¥ IPUMEHEHNE aJIKEHOB.
Anxanuensl. Kmaccudukanus ankaaueHoB (CONpsHKEHHBIC, U30JUPOBAHHBIC,

KVMVJII/IDOBaHHBIe). OcobenHoCTH QJICKTPOHHOI'O CTPOCHUA N XUMHYCCKHX CBOMCTB

CONPsDKEHHBIX AUEHOB, 1,2- m 1, 4npucoennnenue. [lonmumepusanus CONpsiKEHHBIX

nueHoB. CriocoObl MOTyYeHUs U PUMEHEHUE AJIKaJUEHOB.
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Ankunbl. ['omonoruueckuit psii adkuHOB, oOmas GopMmylia, HOMEHKJIATypa
U U30Mepus. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKMHOB, SP-
rUOpUIN3aIAs aTOMHBIX OpOuTanei yriepoaa. @u3ndeckue CBOMCTBA aIKMHOB.

XUMHUYECKHE CBOICTBA: peaknuu IPUCOCTUHEHUS, JTUMEpHU3aIAN
U TPUMEpHU3AIWH, OKUCIeHUs. KICIIOTHBIE CBOWCTBA aJKWUHOB, HMCIOIINUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHBIE PEaKIIUU Ha TPOHHYIO CBS3b.

CriocoObl IOJTyYeHHS ¥ IPUMEHCHUE aJTKUHOB.

ApoMathyeckue yrieBOAOPOAbI (apeHbl). ['oMoIOTHUECKHI Psj apeHOB, 00IIas
dopmyna, HOMEHKIIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE

MOJICKYJIbI OeH3oJ1a. [IpaBujI0 apOMaTUYHOCTH, IPUMEPHI APOMATHYECCKUX

coenuHeHu. Gusnyeckue CBOMCTBA apEHOB.

XUMHUUECKHEe CBOMcTBa O€H307a U €ro T'OMOJIOTOB: pPCaKkun  3aMCIICHUA
B OCH30JILHOM KOJIbLC M YITICBOAOPOAHOM paldUKaAJIC, PCAKIUU IIPUCOCAWHCHUA,

OKHCJICHHE TOMOJIOrOB OCH30.1a. [IpeacraBieHre 0 MEXaHU3ME PEAKIIUM

C-)JIGKTDOd)I/IJILHOFO 3aMCIIICHUS. Hpe,HCTaBHGHI/IG 00 OPUCHTUPYHOIICM I[CﬁCTBHH

3aMmecTuTeNied B OEH30JbHOM KOJIbLIE Ha TpUMEpe aJIKWIbHBIX PaJUKaJOB,
KapOOKCWIbHOU, THAPOKCUIBHOM, aMHUHO- U HUTPOTPYIIIIBI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus ctupona.

CniocoObl TONTy4YeHUs ¥ IPUMEHEHNE apPOMATHUYECKHUX YTIIEBOIOPOIOB.

[Tpupoansrii ra3. [lomytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxneHue.
Kamennslii yroyib v MpoOAYKTHI €ro MepepadoTKH.

CnocobObl  mepepaboTK  HEPTH:  MEpPEeroHKa, KPEKUHT  (TePMHUYECKUH,
KaTamuTU4eckuil), pudopMunr, nuponu3. [Ipomykrel mnepepaboTku HedTH, HUX
MPUMEHEHUE B IPOMBIIINIEHHOCTH U B OBITY.

['eneTrueckas CBSA3b MEXKY pa3IMIHBIMU KJIACCAMU yTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TAJIOTCHIPOU3BOIHBIX  YIVIEBOJMOPOAOB.  Peakmuu

3aMCIICHUA rajaorctHsa Ha IT'uMAPOKCOrpyIlly, HUTPOI'PVIIITY, NUAaHOT'PVYIIITY,

amuHorpynmmy. J[elcTBUe Ha raJIor€HIPOU3BOIHBIE BOJHOTO U CIIMPTOBOTO PacTBOpa
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ménoun. BzanmoaencTsrue qUrajoreHaJkKaHoB ¢ MarHueM U uHKOM. [loHATHE 0

MCTAJLJIOOPraHUYCCKUX COCIMHCHUAX. Hcnons3oBaHue raJJOrcHIIpOu3BOAHBIX

yIIEBOJOPOIOB B OBITY, TEXHHUKE U MIPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

DOKCIEepUMEHTAIbHBIE METO/Ibl U3yUCHUsI BEIIECTB U WX MPEBpAIICHUMN:; U3yUCHUE
(bU3UYECKUX CBOMCTB YTriIeBOAOPOAOB (PaCTBOPUMOCTH), KaUECTBEHHBIX PEAKIIUM
YTIE€BOJIOPOJIOB PA3IMYHBIX KIaccoB (oOeciBeunBaHUE OPOMHOW WM MOJAHOU BOJIBI,
pacTBOpa T€pMaHraHaTa Kajus, B3aUMOJCHCTBHUE alleTWICHA C AaMMHUAaYHbIM
pactBopoM okcunia cepedpa(l)); kauecTBeHHOE OOHapyKeHHe yriepoja U BoJopoja
B OPraHMYECKUX BEIECTBAX; IMOJYYEHHE OITHICHA M U3YYEHHUE €ro CBOMCTB;
o3HakomiieHHe ¢ Koyekuusmu «HedTte» u «Yroas», ¢ oOpa3namu miacTMmacc,
Kay4yKOB U PE3UHBI, MOJICTTUPOBAHUE MOJIEKYJT yTJI€BOIOPOJIOB
Y TAJIOTEHIIPOU3BOIHBIX YTIIIEBOAOPOIOB.
Kucnopoaconep:xaiiue opranuieckue coeuHeHUs

[IpenenvHble ogHOATOMHBIE cUPTHL. CTpoeHUE MOJEKYN (Ha mpUMepe MeTaHoJa
U 3TaHona). ['oMonoruueckuit psan, oOmias ¢opMyna, U30MepHUsi, HOMEHKIATypa
u kinaccupuxamus. Puznueckre CBONCTBA MPEACNIbHBIX OJHOATOMHBIX CIUPTOB.
Bonoponanbie cBs3M MEXTy MOJIEKYJIaMU CITUPTOB.

XVWMHUYECKHE CBOMCTBA: pEaKUMH 3aMEIICHUs, JETUApATallud, OKHUCICHUS,
B3aMMO/JICHCTBHE C OPraHUYECKUMH U HEOPTAaHUYECKUMH KUCIOTAMHU.

[TpencrasiieHne 0 MEXAHU3ME PEAKIIMU HYKIEOMWILHOTO 3aMelieHus. KauecTBeHHas

peakiusl Ha OJHOATOMHBIC CIHPTHI. JlelicTBHME 3TaHOJIAa W METAaHOJIA HAa OpPraHU3M
genoBeka. CriocoObl OTYYEHUS W MPUMEHEHHUE OJHOATOMHBIX CITHPTOB.

IIpocTeie >¢upsl, HOMEHKIaTypa U m3oMepus. OcoOCHHOCTH  (HHU3UICCKHUX
Y XUMHUYECKUX CBOMCTB.

MHOroaTOMHBIC  CHUPTBI —  OTWICHIJIMKONL W riaunepuH.  Dusnyeckue
U XMMHYECKHE CBOMCTBA: PEAKIIMH 3aMEIICHUsS, B3aUMOJICHCTBHE C OPraHWYCCKUMU

N HCOPraHNMYCCKUMM KHCJI0TaMH, KAUCCTBCHHAA PpCaKIMA Ha MHOI'OATOMHEBIC CIIMPTEI.
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HeiictBue Ha opraHu3m 4yenoBeka. CnocoObl TMOJy4YeHHUSs U NPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CrTpoeHHMe MOIEKYNbI, B3aUMHOE  BIUSHUE  THUAPOKCOTPYIIIHI
u OenzonbHOro sigpa. dusnueckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMHUYECKHX
cBoiicTB (¢enona. KadectBeHHble peakiuu Ha ¢(enon. ToxcuuHOCTh (eHona.
CriocoObI osryueHust ¥ npuMeHenne gpenomna. enondopmanbaeruatas cModa.

KapOoHunbHbIE COSIMHEHUST — aNbJETHIbl U KETOHBL. DJEKTPOHHOE CTPOCHHE
KapOOHWIbHON rpynmbl. ['OoMoOMOrHYecKre psabl ajdbJCTHAOB W KETOHOB, 0OIIas
dopmyna, wu3oMepHus | HOMEHKJIaTypa. Du3WYecKue CBOICTBA  ANbJCTHIIOB
Y KETOHOB.

XUMUYECKHE CBOMCTBA allbJCTUIOB U KETOHOB: PEaKIIMU IPUCOCTUHEHUSI.

IIpeacraBicHUe O MEXaHU3ME  pEaKIMil HVKHCOd)I/IJIBHOFO IIPUCOCANHCHUS .

OxucneHue anpACTU/IOB, KAueCTBEHHbIE peakuuu Ha anbaeruibl. CrnocoOsl
NOJIyYEHUS] U IPUMEHEHUE aJbJETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpeleNbHbIE KapOOHOBBIE KHUCIOTh. (OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KuCIOT. M3oMepusi 1 HOMeHKiIatypa. Puznyeckue CBOWCTBA
OJIHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BojopoaHbie CBSI3M MEXAy
MOJIEKyJIaMU KapOOHOBBIX KUCIIOT.

XHUMHUYECKHE CBOMCTBA: KMCIIOTHBIE CBOMCTBA, peakius dTepUPUKAINHU, PEAKIIUN
C YYaCTHUEM YTJIEBOJIOPOAHOTO PaIUKaIa.

Oco0eHHOCTH CBOMCTB MYpPaBbUHOM KUCIIOTHI.

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CIIOKHBIX d(prpax, aHTHAPUIAX,

TaJJOrCHaHrnpujgax, aMmuaax, HUTpujiax.

Mmuoroo6pa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOWMCTB  HENPEISTBHBIX
1 apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KHCJIOT, TMIPOKCHKAPOOHOBBIX
kuciaoT. [IpencTaBuTenn BHICIIMX KapOOHOBBIX KMCJIOT: CTEAPHHOBAS, MAJIbMHATHHOBAS,

OJICMHOBAas, JIMHOJICBAA, JMHOJICHOBAA KHCJIOTHI. Cnioco0On1 IMOJIYUCHUA 1 IIPUMCHCHHC

KapOOHOBBIX KHCIIOT.
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Cnoxuble »¢upsl. ['oMonoruueckuii  psa, oOmas  dopmyna, U3o0Mepus
1 HOMEHKJarypa. PHU3NYECKUEe U XUMHYECKHME CBOWMCTBA: TUAPOJMU3 B KUCIOU
U LIEJIOYHOM CpeJie.

Kupel. Ctpoenue, (usznyeckue U XMMHUYECKHE CBOMCTBA KUPOB: THUIPOJIU3
B KHUCJIOU M 11es109HO0# cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPIKAIMIMX OCTATKU
HETPEICNIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

Mp114 Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, MX Momoliee jaeictBue. [loHarue

0 cuHTeTHYECKUX Morommx cpeactrax (CMCQO).

OO61ast XxapakTepUCTHKa YTIIE€BOAOB.

Kinaccudukanus yriieBoaoB (MOHO-, TU- U TIOJIUCAXAPHU/IbI).

MoHocaxapu/ibl: IJII0KO034, bpykTO3a, rajlakTo3a, pubo3a, JIC30K-
cupubo3a. dusnueckue CBOMCTBAa A HaXO0KJIEHHE B MPUPO/IE.

®dortocuHTe3. OnTuueckas m3oMmepus. KojpyaTo-IienHas TayTOMEpHs Ha MpUMEpe

MOJIEKYJIbI TIFOKO3bI, IPOCKIIMU Xeyopcea, o, B -aHOMCPBI I'NTFOKO3HEI.

XVUMHUYECKHE CBOMCTBA IITIOKO3BI: PEAKIIMH C YYaCTHEM CIIUPTOBBIX U allbJIeTUIHON
Ipynn, CHOUPTOBOE U MOJIOYHOKHCIOe Opoxkenue. I[lpumeHeHHe TIIIOKO3bI, €&
3HAYEHUE B KU3HENEATECIbHOCTH OPTaHU3Ma.

Hucaxapuapl:  caxapo3a,  MaJlbT03a U _JIaKTO3a. BoccranasnuBatomiue
¥ HEBOCCTaHABIMBAIOIINE Jucaxapuibl. [uaponu3 aucaxapunoB. HaxoxneHue
B MIPUPOJI€ U IPUMEHEHUE.

[lonucaxapuapl: Kpaxmai, TJIMKOT€H U LeiUIoio3a. CTpoeHHuE MaKpOMOJIEKYI
KpaxMalia, IJIMKOT€Ha U LEeJUT0103bl. PU3nYecKre CBOMCTBA KpaxMalia U LEJTI0JIO3bI.
XUMHUYECKHE CBOWCTBA Kpaxmaia: THAPOJIM3, KauyeCTBEHHAs pPEaklHs C HOJOM.
XHUMHUYECKHUE CBOMCTBA MLIEIUIIOIO3bl: THUAPOJIN3, MOJy4eHUEe 3(PUPOB IEIUTIOJIO3bI.
[TonsiTe 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIENK).

OKCNEpUMEHTAIIbHBIE  METOJbl W3Y4YEHHS BEUIECTB W HX MpEeBpalleHUM:
PacTBOPUMOCTD Pa3IMYHBIX CIHUPTOB B BOJIE, B3AUMOJICHCTBUE ATAHOJIA C HATPUEM,

OKHUCJICHHUC OJOTHIIOBOIO CIIMPTa B aJIbJACTHA Ha paCKaHéHHOﬁ MGI[HOfI IIPOBOJIOKC,
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OKHUCJICHHE JTHJIOBOTO CIHpPTAa JIUXPOMATOM Kajidg (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEPUAIOB); KAYECTBEHHbIE pPEAKUMU Ha aiupAeruibl (C TUAPOKCHUAOM
nuammuHcepeopa(l) u ruapoxkcunom meau(ll)); peakuus rauiepuHa ¢ TUIAPOKCUIOM
meau(Il); xumuueckue cBOWCTBa pacTBOpa YKCYCHOW KHCIOTBI; B3aUMOJIEHCTBHE
pacTBopa riaoko3sl ¢ ruapokcunom menu(Il); B3aumonericTBie kpaxmana ¢ HOJOM;
pelIeHHEe SKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMaM «CrnupThl U heHons». «KapOoHoBbIE
KUCIIOTHI. C0XKHBIE (DUPBD».

A3oTcoaep:Kalue OpraHu4ecKue coeIMnHeHu s

AMUHBI — OpraHvuyeckue TMpou3BoAHbIe aMMmuaka. Kiaccudukanus aMUHOB:
anudaTruyecke U apoMaTUYEeCKUe; MepPBUYHbBIE, BTOPUUHbIE U TpeTuuHble. CTpoeHue
MOJIeKYyJ, oOmasi Gopmysna, M30MEpHs, HOMEHKIATypa M (PU3NYECKHE CBOWCTBA.
XuMuyeckoe  CcBOMCTBa  anu(paTUYeCKHMX  aMUHOB:  OCHOBHBIE  CBOICTBA,
ANKAJIMPOBAHUE, B3aUMOJECHCTBHE MIEPBUYHBIX AMUHOB C a30TUCTON KHCJIOTON. Conn
AJKWIAMMOHHSL.

AHWIVH — TpEeACTaBUTENIb AMUHOB apomMaTuyeckoro psjaa. CTpoeHue aHWIMHA.
B3aumHoe BnusiHME TPy aTOMOB B MoJieKyJie anuinHa. OCOOEHHOCTH XUMHYECKUX
CBOWCTB aHWIMHA. KauecTBEHHbIC peaKIuy Ha aHUJIVH.

CnocoObl moNy4YeHUs] W TNpuUMEHeHHe anudaTudeckux amuHoB. [lomydenue
aHWJIMHA U3 HUTPOOEH3017Ia.

AmuHokucnotsl. HoMeHknarypa u uszomepus. OtTaenbHble NPEICTABUTEIN O

AMMHOKHUCIIOT: T''IMINH, aJIJaHUH, (beHI/IJ'IaJ'IaHI/IH, CCPpHUH, I'TYTAMHWHOBAA KUCJIOTA,

JU3WMH, HOHUCTCHH. OnTnyeckas H30MECpHUA  aMHUHOKHCJIOT! D-n_ L-aMMHOKMCJIOTEL.

dusnyeckrue CBOWCTBA aMHWHOKHUCIOT. XHUMHYECKHE CBOWCTBA AMHWHOKHCIOT Kak
aM(OTEepHBIX OPraHUYECCKUX COCTMHCHUH, peaKIus MOJIMKOHACHCAIINH, 00pa30BaHUE
NenTUAHON CBA3U. buosorndeckoe 3HayeHHEe aMUHOKHUCIOT. CHHTE3 W THAPOJIN3

IICIITUAOB.
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benku xak mpupoaHble mnonuMepsl. IlepBuuHas, BTOPUYHAsS W TpPETUYHAS
CTpyKTypa OenkoB. XHMHUYECKHME CBOMCTBa O€NKOB: THAPOJIM3, JACHATypauus,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

[lousiTHE 00 A30TCOACPIKAIIINX I'STCPOHUKIIMNYCCKUX COCAMHCHUAX.

[IupUMUIMHOBBIE UM OYPUHOBBLIC OCHOBaHUs. HYKJIEMHOBBIC KHCJIOTBI: COCTAaB,

CTPOCHUC U OMoJIOTHYECKas POJIb.

OKCNEPUMEHTAIBHBIE METOJIbl  M3yY€HUsS BEUIECTB M HUX [PEBpaALCHUI:
pacTBopeHHEe OCJIKOB B BOJIE; JAcHATypalus OETKOB TNpPU HAarpeBaHWH; I[BETHHIC
peaKkiuu Ha OeJIKU; pelIeHUEe SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMaM
«A30TCcoziepKallle OPraHUYECKUE COEIUHEHUsS» U «Pacmo3HaBaHWE OPraHUYECKUX
COECIMHEHUI).

BbicokoMoJieKkyJIsIpHbIE COeINHEHUSA

OCHOBHBIE TOHSTHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUM: MOHOMED,
MOJIMMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AIMU, CPEAHSAS MOJICKYJIsIpHas
Macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJICKYISIPHBIX COEIUHEHUU —

IMOJIMMCPHU3alUs " ITIOJINKOHACHCALI M. [IpencTaBiieHHE O CTEPEOPErYISIPHOCTH

n Ha,HMOHCKVHﬂDHOﬁ CTPYKTYPEC NOJIUMMEPOB, 3aBUCUMOCTD CBOMCTB NOJHMMEPOB OT UX

MOJICKYJIAPHOI'O 1 HAAMOJICKYIAPHOI'O CTPOCHM .

[lonumepubie  matepuansl.  [Imactmacchl  (MOAMATUIICH,  TOJMIIPOIIMIIEH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ,  MOJIUMETUIMETAKpWIaAT,  MOJUKApOOHATHI,
noymdTUIeHTepedTanat). Ytunusamnus u nepepadoTka miacTUKa.

DnacToMephl: HaTypalbHBI KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBHIH,
XJIOPOPEHOBBIN, H30IIPEHOBBII) U_CUIUKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, WIEPCTh, IIENTK), HUCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIlPOH U JIaBCaH).

HOJII/IMGDBI CIIcaJbHOI'O HAa3HAYCHUA (Ted)J'IOH, KCBJIAP, DJICKTPOINPOBOAAIIINC

HOJIMMEDBI, OMopasIaracMble TIOJIMMEDHI).
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OKCHEpUMEHTAJIbHBIE ~METOJbl HM3YYEHHMS BEIIECTB W MX [pPEBpalCHUI:
O3HAaKOMJIEHME € 00paslamMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAcC,
Kay4yKOB; pEIICHHE OHKCIEPUMEHTANIbHBIX 3adady no Teme «Pacno3HaBaHue
IJ1aCTMAacC ¥ BOJIOKOH.

PacuérHble 3a1a4u

Haxoxnenue MonexkynsspHoil GOpMysIbl OPTaHUYECKOT0 COSTUHEHUS 10 MACCOBBIM
JOJISIM DJIEMEHTOB, BXOJISAIMX B €r0 COCTAB; HAXOXKJIECHUE MOJEKYJIAPHON (HOPMYJIbI
OpraHMYecKoro coeAuHeHuss no Macce (00bEMY) TMPOAYKTOB CropaHusi; IO
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) NPOAYKTOB pEAKIMH HW/MIM HCXOIHBIX
BEIIECTB; YCTAHOBJEHHE CTPYKTYpHOU (OpMyNbl OpraHMYECKOTro BElIeCTBa Ha
OCHOBE €ro XMMHUYECKHUX CBOMCTB HJIM CIIOCOOOB MOJYUYEHHMs; OINpEAeNICHUE O0JIU
BBIXO/Ia MPOAYKTA PEAKIIMH OT TEOPETUUECKH BOZMOMKHOTO.

MexnpeaMeTHbIe CBSI3H

Peanu3anus MeEXNpEeIMETHBIX CBA3CH NPU HM3YYEHHU OPraHUYECKOW XUMUHU
B 10 kiacce ocylecTBISETCS 4Yepe3 HCIONb30BaHUE Kak OOIIUX €CTEeCTBEHHO-
HAay4YHbIX TMOHATHM, TaK W TIOHATHA, NPUHATBIX B OTAEJBHBIX IpEeAMETax
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTecTBEHHO-HAY4YHBbIE TOHSTHUS: SBJIICHHWE, HAy4YHBIM (akT, rumoTesa,
TEOpHWs, 3aKOH, aHalIW3, CHHTE3, KiIaccupuKamnus, HaOIIOICHUE, H3IMEPECHHE,
AKCIIEPUMEHT, MOJIEIb, MOJIEIUPOBAHHME.

®dusuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, IHEPTETUUECKUN
YpOBEHbB, BEILECTBO, TeJI0, 00OBEM, arperaTHoOe COCTOSIHHE BELIeCTBa, (pusmueckue
BEJIMYMHBI, €UHULBI U3MEPEHMS], CKOPOCTh, YJHEPTUS, Macca.

buomorms:  kmerka, opraHm3M, JKocucTeMa, Owmocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(QHBIM U TeTepoTpoHBI TUN TNUTaHU, OpOXKEHHE,
¢doTocunTe3, ABIXaHUE, OCNKH, YTICBOIbI, KUPbI, HYKJICHHOBbIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mose3nbie UCKOMaeMbl€, TOILIUBO.
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TexHomorus: IMUIICBLIC ITPOAYKTBI, OCHOBLI PAlMOHAIBHOI'O IMUTAHHA, MOIOHIHC

cpeacrtBa, MaTcpualibl U3 HCKYCCTBCHHBIX 1 CUHTCTHYCCKHNX BOJIOKOH.

11 KJIACC «OBIIAS U HEOPT'TAHUYECKAS XUMMUSD»
BA30BbIl YPOBEHb
TeopeTnyeckre OCHOBbI XUMUM

XUMHUYECKUN 3JeMeHT. AToM. SAapo aroma, MU30TOMbI. DJIEKTPOHHAs 000JI0YKA.
DHepreTUYeckre ypOBHH, IMOJAYPOBHH. ATOMHBIC OpOWMTanH, S-, P-, O-3JIeMEHTHI.
OcoOeHHOCTH pacrpeielieHus] DJIEKTPOHOB MO OpOWTaIsiM B aToMax »JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOOB. DIESKTPOHHAS KOH(PUTYpalHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoanueckas cucrema XuMHYeCKUX 3aeMeHToB 1. .
MengeneeBa. CBsi3b MEpUOJUYECKOrO 3akoHa U Ilepuoguueckoi  CHCTEMBbI
xuMuueckux syeMeHToB Jl. M. MeHueneeBa ¢ COBPEMEHHOW TEOPUEUW CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWMCTB XUMHUYECKHX DJJIEMEHTOB W
00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB I10 IPYIIaM U MeproiaM. 3HAaYCHUE
MIEPUOJINYECKOTr0 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BeliecTBa. XUMUYECKas CBA3b. BUIIbI XMMHUUECKON CBSI3U (KOBaJCHTHAs
HEToJIsIpHAsT W TIOJISIpHAs, WOHHAS, MeTaimdeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHOM  XUMHUYECKOW CBsi3M  (OOMEHHBIH M JJOHOPHO-aKIICIITOPHBIN).
Bonopoanas cBs3b. BajneHTHOCTh. DJIEKTpOOTpUIIATEIbHOCTh. CTENEHb OKHUCIICHUS.
HMoHbI: KAaTHOHBLI U AaHUOHBI.

BemiectBa MOJEKYyJISIpPHOTO U HEMOJEKYJSIPHOTO CTPOEHUs. 3aKOH MOCTOSHCTBA
cocTaBa BEIIECTBA. THUIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTATIINYECCKON PEIETKH.

[TonsiTre 0 qUcnepCHBIX cucTeMax. MICTHHHBIE U KOJUIOWIHBIE PACTBOPHI.

MaccoBast 10J1s1 BellleCTBa B pacTBOPE.

55



Knaccudukanus HeopraHmdeckux coenuHeHuil. HomeHkiatypa HeopraHMYecKHuX
BEIIECTB. [ eHeTHMYeCcKasl CBSI3b HEOPraHWYECKUX BEUIECTB, NPHUHAMICKAIUX K
Pa3JINYHBIM KJIaccaM.

Xumuueckas peakuus. Knaccupukanuss XuMHUYECKUX PEaKIUil B HEOPraHUYEeCKON
U OPraHMYECKOW XMMHUHU. 3aKOH COXPAHEHHUs MACChl BEILECTB; 3aKOH COXPAHEHUS U
PEBPALIEHUS SHEPTUU TPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pasziuyHbIX ¢akTopoB. OOpaTumble
peakiuu. XuMHUYeCKoe paBHOBecue. @DakTOpbl, BIHAKOLIME Ha COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [arense.

Onekrponutuyeckas aucconuanua. CunbHble W cialble 3nekTponutbl. Cpena
BOJAHBIX PAcTBOPOB BEIIECTB: KHCHAs, HEUTpasibHas, IuejaodHas. IloHsATHE O

BOJAOPOJHOM mnoka3zaresie  (pH) pacTtBopa. PCaKIII/II/I MOHHOr0 OOMEHa. FHZ![!OHI/IB

HCOPTraHWYCCKHUX WM OPTaHNYCCKUX BCIIICCTB.

OKHCIIUTEIBbHO-BOCCTAHOBUTEIILHBIC PCaAKIH. [TousTne 006 QJICKTPOJIN3C

pacmiaBoOB U pacTBOPOB couen. [IpuMeHeHne 2IeKTpoan3a.

OKCIEpUMEHTAJIbHBIE METOAbl H3YyYEHHUS BELIECTB W MX IPEBPAILCHUI:
neMoHctpanusa Tabmun «llepuoguueckas cucrema Xumuuyeckux sjemeHToB .M.
MenpeneeBay; H3ydeHHE MOJCNEH KPUCTAUIMUECKUX pEMETOK; HaOMIoIeHue u
ONKMCAaHHUE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (pa3joKEeHHE MEePOKCUIA
BOJIOpPOJa B NMPUCYTCTBUM KATAIU3ATOPA, ONPEAEICHUE CPEIbl PACTBOPOB BEILIECTB C
MIOMOIIBI0 YHUBEPCAJIBHOTO MHAMKATOPA, PEAKIMM MOHHOrO OOMEHA); MpOBEACHUE
MPAKTUYECKON paboThl «BnusHUE pa3nuyHbIX (HAKTOPOB HA CKOPOCTh XUMHUYECKOU

peaxiumn».

PacuéTHble 3a1auu
Pacuéthl Mo ypaBHEHUSIM XMMHUYECKHUX PEAKIHMI, B TOM YHCJIE TEPMOXUMHUUYECKUE

paC‘-IéTBI, paC‘-IéTI)I C HUCIIOJIB30BaHUECM ITOHATHA «MACCOBAsg JOJJA BEIICCTBA».
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Heoprannyeckass Xumus

Hemerannel. Ilonoxxenue HemeraiioB B llepuoanueckod cuUcTEME XMMHUYECKUX
sanementoB J[.MI. MengeneeBa u OCOOEHHOCTHM CTpPOEHUS aTOMOB. Duznueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMEpE KUCIOPOJia, CEphI,
docdopa u yriaeposa).

XUMHUYECKHE CBOWCTBA BaKHEUINMX HEMETaUIOB (TaJOT€HOB, CEphbl, a30Ta,
docdopa, yriaepoaa u KpeMHHUS) U UX COSIUHEHHUMN (OKCUJIOB, KUCIOPOICOAEPIKAIINX
KHUCJIOT, BOAOPOJAHBIX COSTUHEHU).

[IprMeHeHne BaXKHENIIIUX HEMETAIIJIOB U UX COCTMHEHHUI.

Metamibl. Ilonoxxkenue wMetamwioB B llepuoguueckoil cucremMe XHUMHUYECKUX
anementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JIO0UYEK
aToMoB MeTayuioB. OOmue ¢usnueckue cBoicTBa MeTayioB. CIUiaBpl METaJUIOB.
DIIEKTPOXUMUUECKUI Psijl HAPSHKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX METAJJIOB (HATPUM, KaJIWi, KalbI[Ui, MarHui,
ATIOMUHUM, ITUHK, XpOM, JKEJI€30, ME/Ib) U UX COCIUHECHUM.

O6HII/I€ CITOCOOBI IMOJIYYCHHUA MCTAJIIIOB. Metamnyprus. Koppo3usi MeTajjioB.

CriocoObl 3a1uThl OT KOppo3uu. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

DOKCIepUMEHTAJIbHBIE METObl M3YUEHHS BEUIECTB U MX MPEBPAICHUIN: U3yUYEHUE
Kotekiu ~ «MeTauiel M CIIaBbI»,  OOpas3lOB  HEMETAUIOB;  PEIICHHE
OKCIIEPUMEHTATBHBIX 3a/ad; HAOMIOJeHHe U OIMCAaHWE JEeMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOCHCTBUE THAPOKCHIA AITIOMHUHHUS C pPacTBOpPAMU

KHCJIOT U IHGJ'IO‘-IGﬁ, Ka4CCTBCHHBIC PCAKIIMH Ha KATHOHBI MeTaJ'IJ'IOB).

PacuéTHble 3a1auu

Pacu€tet maccel BemiecTBa WM 00bEMa Tra30B 1O HM3BECTHOMY KOJHMYECTBY
BEI[ECTBA, Macce€ WM OO0BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB;
pacuéThl Macchl (00BbEMA, KOJIMYECTBA BEMIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO U3

BC€IICCTB UMCCT IIPUMCCH.
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XuMHUS U )KU3Hb

Ponpr xumuum B oOecriedeHUM HKOJIOTUYECKOM, HSHEPreTUYECKOW U MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULUHBL. [loHATHE O Hay4YHBIX METOAAaX IO3HAHUS
BELIECTB U XUMHUYECKUX PEAKLIUM.

[IpencraBnenust 06 OOMIMX HAYYHBIX MPUHIUMNAX MPOMBIIIICHHOTO MOJYyYEHUs
BAKHEUIIIUX BELIECTB.

YenoBek B MUpE BELIECTB U MAaTEPHUAJIOB: BAXKHEUIIINE CTPOUTEIIBHBIE MATEPHUAIIBI,
KOHCTPYKLUHMOHHBIE MaTepUaNbl, KpPACKH, CTEKJIO, KepaMHKa, MaTepuaibl s
AJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKHUE U MUHEPAIbHBIC YI00pEHUSI.

XuMHST H  30POBbE YEJOBEKA: IMIPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB; MpaBuia 0€30MacHOTO MCIOJIB30BaHUS MPENapaToB OBITOBOM XUMHUH B
ITOBCEJTHEBHOM KU3HM.

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeaIMETHBIX CBSI3eM NMpH M3ydeHUH OOIed U HeOpraHMYeCKOu
xuMuH B 11 Kiacce ocymiecTBISIETCS Yepe3 UCIOJIb30BaHMe KaK OOUIUX €CTECTBEHHO -
HAay4YHbIX [OHSATHUM, TaK W IIOHATUH, SIBJIIIOIUMXCS CUCTEMHBIMHU Ul OTIEIIBbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbBIC MMOHATHSA: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, Kiaccu(ukanusi, MepUOAUYHOCTh, HAOIIOJACHUE, SKCIIEPHUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, 3HEPTrUs, Macca, aToM, JJIEKTPOH, NPOTOH, HEWUTPOH, HOH,
M30TOM, PAaJIUOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKUN YpPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (M3MUECKHE BEIUYUHBI U EIUHUIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: knetka, opranusM, 3Kkocuctema, ouocdepa, Makpo- ¥ MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BELIECTB B OpPraHU3ME.

Feorpaq)m{: MHUHCPAJIbl, TOPHBIC ITIOPOAbI, ITIOJIC3HBIC NCKOIIACMBIC, TOIIJIINBO,

PECYPCHI.
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TexHomorus: XuMHYeCKas IIPOMBIIIVNICHHOCTb, MCTAJLIYpTHsaA, MHIPOU3BOACTBO
CTPOUTCIIbHBIX MaTCpHUAJIOB, CEJIbCKOXO03SMCTBEHHOE IMpOU3BOACTBO, IHIICBAA
IMPOMBIIIJICHHOCTD, (i)apMaI_[eBTI/I‘IeCKaSI IMPOMBIINIJICHHOCTD, IMPpONU3BOACTBO
KOCMCTHYCCKHX IIp€raparoB, IMPOU3BOJACTBO KOHCTPYKIHMOHHBIX MaTCpHUaJiOB,

QJICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.

11 KVIIACC «OBIIAAA U HEOPTAHNYECKAS XUMUSD»

YIAYBJIEHHBIA YPOBEHD

TeopeTnyeckne OCHOBbI XUMUM
Atom. CocTaB aTOMHBIX A/1€p. XUMUYECKHUH 371eMeHT. 30TOMHI.

KopnyckysipHO-BOJHOBOM AYaJInu3M, JIBOMCTBECHHAs Ipupoaa QJICKTPOHA.

CTpOGHI/Ie QJICKTPOHHBIX 000J10YEK aTOMOB,_KBAHTOBLIC YHCJIA. BHGPFGTI/ILICCKI/IG

YPOBHH M TMOAYpOBHU. ATOMHbIe opbOutanu. Kriaccupukanms XUMHUYECKUX

3JIeMeHTOB  (S-,p-,d-,f-amemenTsr). PacmpenencHue 3JIEKTPOHOB 1O  aTOMHBIM

opOUTANISAM;_MPUHLKI MHUHUMYMa H»Hepruu, npuHimn [laynau, npaBuno XyH7a.
DNEeKTpOHHbIE KOH(PUTYpallMi aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, SJICKTPOHHbBIE KOH(MUTYypallui HOHOB.

IlonsTHE 00 SHECPI'un HMOHHM3AIINH, SHCPIHHU cCpoacCTBa K 3JICKTPOHY.

DNEeKTPOOTPUIATEIBHOCTb.

Ilepuonnuecknii 3axkoH u llepmonuueckas cucremMa XUMHUYECKHX DJIEMEHTOB
JI. U. MenneneeBa. CBs3p nepuogudeckoro 3akoHa u llepuognueckoil cucteMbl
XUMHYECKHX  JJIEMEHTOB C  COBPEMEHHOM  TEOPUENM  CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOKHBIX BELIECTB IO rpynnaM U neprojaM. 3Ha4eHUEe NeproIuYECKOro
3akoHa [[. 1. Menaeneena.

Xumuyeckas CBs3b. BuIbl XMMWUYECKOM CBA3W: KOBAJCHTHAas, MWOHHAs,
MeTajndeckas. MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3U: OOMEHHBII
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Y JIOHOPHO-aKIENTOPHBbIA. DHEPTrUusl U JiuHA CBA3U. [[OMsApHOCTH, HANIPABICHHOCTH
W HACBHIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTtHbeie cBs3u. BopoponHas cBs3b.
MexXMOoNeKyIsIpHbIE B3aUMOACHCTBHUS.

BaneHTHOCT, U BaJCHTHBIE BO3MOXXHOCTH aTOMOB. FI/I6DI/II[I/133HI/I$I ATOMHBIX

opOutasieii. CBsA3b DJIEKTPOHHOM CTPYKTYpbl MOJIEKYJI C UX T€OMETPUYECKUM

CTPOCHHEM (Ha MPUMEPE COEIMHEHUH 2JIEMEHTOB BTOPOT0 NIEPUO/IA).
[IpencraBiienne 0 KOMIUIEKCHBIX coeAuHeHUsIX. COCTaB KOMIIEKCHOTO HOHA:

KOMHJI@KCOO6p3,30BaTCJIB, JIUIraHABbI. KoopauHanmuonHoe uywmcjo. HomeHkmarypa

KOMILICKCHBIX  COCJIMHCHMUM. 3HaYCHNE KOMIIJIEKCHBIX coeaquHeHui. IloHstue

o KOOPJAMHAIIMOHHONW XUMMH.

Bemecrsa MOJIEKYJIIPHOTO Y HEMOJIEKYJISIPHOTO CTPOCHHS. Tunbl
KPUCTAJUTMYECKUX PEMIETOK (CTPYKTYp) U CBOKMCTBA BEILIECTB.

I[lonstue o AUCIICPCHBIX CUCTCMaX. HNctunnbie PaCTBOPLI. [IpencrasieHue

0 KOJUIOMAHBIX _pacTtBopax. CrnocoObl BbIpaXKeHUS KOHIEHTPAIMH PacTBOPOB:
MaccoBasl JOJs BEIIEeCTBAa B pPacTBOpe, MOJIsIpHas KOHLEHTpauus. HaceieHHbie
Y HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KprcTaimoruaparsl.

Knaccudukanus U HOMEHKIATypa HEOPTaHMYECKMX BEIIECTB. |pHUBUAIBHBIC
Ha3BaHUA OTIEIbHBIX MPEICTABUTENECH HEOPraHMUYECKUX BEUIECTB.

Knaccudpukanys XuMHUYECKHMX peakIuii B HEOPraHMYeCKOW H OpraHuYecKOn
XUMUHU. 3aKOH COXPAHEHMS MAacChl BEUIECTB; 3aKOH COXPAHEHUS WM IpEeBpalleHUs
SHEPTUU TPU XUMHUYECKUX peakuuax. TemnoBbie d3QPEKThl XUMUYECKUX PEAKIIH.
TepmoxuMu4eckue ypaBHEHHUSI.

CKOpOCTh XUMHUYECKOU PEaKInu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (DaAKTOPOB.
['omoreHHble U reTeporeHHble peakiuu. Karanus u karaau3aTopsl.

O6patumble U HeoOpaTUMble peakluu. XUMUYecKoe paBHOBecue. KoHcTaHTa

XHUMHYCCKOI'0O pPaBHOBCCHI. (DaKTOpI)I, BIUAIOMINC Ha IOJOXCHHUC XHUMHNYCCKOI'O

PAaBHOBCCHA: TCMIICPATypa, AABJICHHC W KOHLCHTpAalMK BCIICCTB, Y4aCTBYIOIIHUX

B peakumu. [Ipuauun Jle [laTtense.
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Onekrponutnyeckas auccounanus. CuibHble U ciiadble AMeKTpOodauThl. CTeneHb

nucconuanuu. MoHHOE MPOM3BEACHUE BOJEBL. Cpej:[a BOAHBIX paCTBOPOB: KHCJIOTHA,

HelTpanbHas, 1menoyHas. Bomoponnsiii mokazarens (pH) pactBopa. ['uaponus conei.
Peakiiuu nonHoro ooOMeHa.

OKHUCIUTENHHO-BOCCTAHOBUTENbHBIE peakiiuu. CteneHb okuciaeHus. OKUCIUTETb
U BOCCTaHOBUTENb. [Ipoliecchl OKHCIEHUS U BOCCTaHOBICHMs. Baxkneimune
OKHCITUTEIM UM BOCCTAHOBUTEIW. MeTon dleKTpOHHOro OanaHca. DJIEKTPOJIU3
pPacTBOPOB M PaCILJIaBOB BEILIECTB.

OKCNEpUMEHTAJIbHBIE  METOJIbl HM3YYEeHHsS BEIIECTB M UX MPEeBpalllCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpPOJa B MNPUCYTCTBUM KaTajau3aTopa; MOJIEIH
KPUCTAJUTMYECKUX PENIETOK; MPOBEJACHUE pPEaKIuii MOHHOTO OOMEHA; ONpEe/ICIICHHE
Cpeabl PacTBOPOB C TOMOIIBI HWHAUKATOPOB; W3YyUYCHHE BIMSHUS Pa3IMUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOM pEAKIMU U TOJOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuuyeckast xumust

[Tonoxenue HemetayioB B llepuoguueckoil cuUCTeME XUMHUYECKHUX DJIEMEHTOB
JI. 1. MenneneeBa U OCOOCHHOCTH CTPOEHUS HMX aTOMOB. DuU3MUECKHE CBOWCTBA
HEMETAJIJIOB. AJIJTIOTPOIHS HEMETAUIOB (Ha TpUMeEpe KHciopona, cepbl, docdopa
U yTJIepoa).

Bomopon. Ilomydyenue, ¢u3ndeckue W XMMHUYECKHE  CBOMCTBAa:  peaKIuu
C METaJUIaMHU U HEMETaJlJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ 'upuibl._TominBHbBIC
3JIEMEHTHI.

lamorensl. Haxoxaenue B mpupojge, CnocoObl  ToNydeHws, (pundeckue
U XUMHYECKUE CBOMCTBA. ['aJloreHOBOMOPObI. BakHenIme KHCIOPOACOAEPKAIINE
coeMHEHUs TanoreHoB. JlabopaTopHBIE W MPOMBIINIJICHHBIE CIOCOOBI IOJYUYSHUS
rajoreHoB. [[puyMeHeHne TaJOreHOB U UX COECTMHEHU .

Kucnopon, o30H. JlaGopaTopHble U NPOMBIIIJIEHHBIE CHOCOOBI  MOJYYCHUS

KHUCJIOpOJa. du3nueckue | XMMUYECKHE CBOMCTBA U INPUMCHCHHUEC KHCJIOpOAa
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1 030Ha. OKCUIBI U IEPOKCUBI.

Cepa. Haxoxxnenue B mpupojie, CrnocoObl MoiaydeHus, Gu3n4eckue U XuMUIECKUe
cBoictBa. CepoBoaopoa, cyiabduasl. Oxcun cepoi(1V), okcua cepoi(VI). Cepuucras
U cepHasi KUCIOThI U UX coyid. OCOOEHHOCTH CBOMCTB CEpHON KUCIOTHI. [IpuMenenue
Cepbl U €€ COCTUHEHUN.

Azor. HaxoxaeHue B mpupojie, CocoObl MOMyYeHHs, GU3NUECKHEe U XUMUYECKUE
cBoOiicTBa. AMMHMAK, HUTpUbI. OKCHIIBI a30Ta. A30THCTasi U a30THAsE KUCJIOTHI U UX
comu. OcoOEHHOCTH CBOMCTB a30THOM KHCIOTHL. IlpuMeHeHnue as3ora M €ro
COEIMHEHUN. A30THBIE YI0OpEHUsI.

®ochop. Haxoxaenue B npupoae, CrHOCOObI  MOMy4YeHUs,  (QuU3NUEcKue
u xumudeckue cpoiictBa. Dochunbr u dochun. Oxcunpl dochopa, dochopHas

kuciaora u eé conu. Meradbochoprag u nupodocdhopHas kuciaoThel, dhochopucras

u__docdhopHoBaTucTast KUcIOThl. I[lpumenenne ¢ochopa W €ro CoeaMHEHUH.

docdopHbIe YyI0OpEHUS.

VYrnepon, HaxoXAeHUE B Mpupoze. AJIOTponHble Moauduxanuu. Duznyeckue
U XMMHYECKHE CBOMCTBa IMPOCTHIX BEIIECTB, OOpa30BaHHBIX YyriepoaoM. Okcua
yraepoaa(Il), okcua yrinepona(IV), yroiapHas Kuciaotra U €€ Coiau. AKTUBUPOBAHHBIN

yromib,_ajncoporms. Dymiepensl, rpadeH, yrieponaHble HaHOTPYOku. Ilpumenenue

IIPOCTHIX BEHIECTB, 00PA30BAHHBIX YTIIEPOJIOM, U €r0 COCTMHECHHIM.
Kpemunii. Haxoxxgenue B mpupone, CHocoObl  TMONYy4YCHHS, (PU3NUYECKUE
n xumuueckue cpoiictBa. Okxcun kpeMuusaA(IV), kpemHueBass KHUCIOTa, CUJIMKATHI.
[Ipumenenue kpeMHUs U ero coequHeHuil. CTeKI0, ero nojay4eHue, BUIbl CTEKIIA.
[Tonoxenue meraios B [lepuoauueckon CUCTEME XUMUUYECKUX 3JIEMEHTOB.
Oc00EHHOCTH CTPOESHUS AIEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.

PaCHDOCT[)aHeHI/IC XMMHUYECKHUX 3JI€MEHTOB-METAJJIOB B 3¢MHOM KOp€.

O6mme ¢usnyueckre CBOWCTBa MeTaWIOB. [IpuMeHeHWe MeETaioB B OBITY
u TexHuke. CIUTaBbl METAIIJIOB.

DNEKTPOXUMUUYECKUH Psijl HAMIPSKEHU MeTaiuioB. OO01ue crnocoObl MOTy4YeHUs
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METAJUIOB: THAPOMETAJUIYPrysi, MUPOMETAILTYPrus, 3nekrpoMetautyprus. [lonstue
0 Koppo3uu MeTayIoB. CriocoObl 3alIUThI OT KOPPO3UHU.

O6mass xapakrepuctuka MmeTtaiioB IA-rpynnbel  [leproguyeckoil  cucTembl
XUMHYECKUX 3JIeMeHTOB. HaTtpuili n kanuii: noigydeHue, pU3nYecKue U XUMHUYECKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUI.

Obmas  xapakrepuctuka MetauioB [IA-rpynmsl  [lepuonuyeckoit  cucteMsl
XUMHUYECKUX DJIEMEHTOB. MarHuii U KajbIUil: TodydeHue, (PU3nueckue U XuMUYEeCKHEe
CBOICTBa, NMPUMEHEHHE TPOCTHIX BEIIECTB U UX COeAMHEHUN. JKECTKOCTH BOABI
U CIIOCOOBI €€ yCTpaHEHHUS!.

AJIOMUHUIN: TIONyYyeHHne, (Pu3nueckue M XWMHYECKHUE CBOWCTBA, MPUMEHEHUE
OpPOCTOTO BEIECTBA M €ro  coeauHeHud. AMQOTepHbIE CBOWCTBa OKCHAA
Y TUJPOKCH/IA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miass  xapakTepuCTHKa  MeTauioB  moOouHbix  noarpynm  (b-rpymm)
[lepuoanueckoi cuCTEMbl XUMHUYECKUX 3JIEMEHTOB.

Pu3nuecKkue M XMMHYECKHME CBOWCTBA XpoMa U €ro coeAuHeHul. OKcu bl
u rugpokcuasl xpoma(ll), xpoma(Illl) m xpoma(VI). Xpomarel U AUXpOMaThl, UX
OKHUCIUTEIbHbIE CBOKCTBA. [loilyueHre u npuMeHeHne Xpoma.

DU3UYECKUE U XMMUYECKHE CBOMCTBA MApPraHlla U €ro CoeauHEHn. BaxxHenme
coenuHenus wapranua(ll), wmapranna(IV), wapranma(VI) wu  mapranma(VII).
IlepmaHraHat Kanusi, €ro OKMCIUTEIIbHBIE CBOKCTBA.

duznueckue W XHMMHYECKHE CBOMCTBA Jkejie3a M ero coeauHeHud. OKCHIEBL,
ruapokcuasl u conu xene3a(ll) u xenesa(Ill). Ilonyyenue wu mpumeHeHHE keles3a
U €ro CIUIaBOB.

DOU3UYECKUE W XUMHUYECKHME CBOWCTBA Meau W e€ coenuHenui. Ilomyuenue
Y IPUMEHECHUE MEIU U €€ COCTUHEHHUI.

[uHK: nmonydeHue, pU3NUECKUe U XUMUUYECKHE CBOMCTBA. AM(OTEpHbIE CBOWCTBA
OKCHJIa M TUJIPOKCHUJIa IIMHKA, THAPOKCOKOMIUIEKCHI LMHKA. [lprMeHeHue IuHKa

U €r0 COEIMHEHUH.
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DOKCHEepUMEHTAJIbHBIE METOAbl U3YUYECHHsI BEILECTB M UX MPEBPAILCHUI: N3yUeHUE
0o0pa3IloB HEMETaNIOB; ropeHue cephl, (ocdopa, kene3a, MarHus B KHUCIOPOJEC;
u3ydeHue KoJuleKuuu «MeTamuibl U CIUIaBbl»; B3aMMOJEHUCTBUE  IIEJTOYHBIX
U 1IEJIOYHO3EMENIbHBIX  METAJUIOB C  BOJOM  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEpUAIOB); B3aMMOJEHCTBHE LIMHKA U JKeJe3a C PacTBOpaMu KHUCIOT
U 1eJI0Yei; KaYeCTBEHHbIE PEaKIMi Ha HEOPraHMYEeCKUEe aHMOHBI, KATHOH BOAOPOJIa
U KaTHOHBl METAJUIOB;  B3aWMOJEHCTBUME THAPOKCHUIOB  QJIIOMUHUS U LIMHKA
C pacTBOpaMu KUCJIOT U LIEJNOYeHl; peleHrue 3KCIEePUMEHTATbHBIX 3a/1ad 0 TeMaM
«lanorens», «Cepa ue€ coenuHeHHs», «A30T U (Hochop U UX COCAUHEHUS»,
«MeTtasuibl TJIaBHBIX NOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHs U )KU3Hb

Ponb xuMuu B 00ecriedeHHH YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTRA.

[ToHsiTHE O Hay4YHBIX METOJAX MMO3HAHUS U METOJIOJIOTMH HAYYHOTO UCCIIE0BAHMUS.

Hay4Hble NpUHIUITBEI OpraHU3alMl XUMUYECKOTO MPpou3BoACTBa. [IpoMbIlieHHbIE
CIOCOOBI TIOJIYYEHHs] BaXKHEWINMX BEIIECTB (HAa MpUMeEpe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIOTHI, MeTaHoJsia). [IpoMbllieHHbIE CIOCOOBI TMOMYYEHHS METauIoB
M CIUIaBOB. XHMMMYECKOE 3arpsi3HEHHE OKpYXKAloIeil Cpeabl U €ro IMOCIEICTBHUS.

[TpobGsiemMa 1epepadOTKH  OTXOAOB W MOOOYHBIX MPOAYKTOB. Poib XUMHUU

B 00€CIIeYeHUH dHEPIreTHIECKON 0e30macHOCTH. IIpHHITUIIBI «3eIEHON XUMUNY.

Xumus " 310pOoBbe uenoBeka. JlekapctBeHHble cpenctsa. [IpaBuna ncnonb3oBaHus
JIEKapCTBEHHBIX MpenapatoB. Pojib XuMHUK B pa3BUTHU MEIULIMHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTBHI, TMHINEBbIE J00aBku. Pombp xumuwn
B 0OecTieueHn! MUIIEBOI 0€30MacHOCTH.

Kocmetrnueckne wu mapdroMmepubie cpenactBa. beitoBas xumusa. [IpaBuna
0€30macHOr0 MCIOIB30BaHUS MPENApPaTOB OBITOBOM XMMHUHU B TIOBCEAHEBHOM JKHU3HHU.

XuUMHUSI B CTPOUTENBCTBE: BaKHEHIINME CTPOUTEIbHBIE Marepuaibl (LEMEHT,
OeTOoH).

XUMUS B CEIIbCKOM X03siicTBe. OpraHn4ecKre 1 MUHEpaIbHbIC YI00PEHHUS.
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COBpCMeHHBIe KOHCTPYKIIMOHHBIC MaTCpUaibl, KPaCK1, CTCKIIO, KCpaMUKa.

Marepuaisl JUII DJIEKTPOHUKH. HaHOTEXHOIOTHH.

PacuéTrHble 3a1aun

Pacuétel: Maccel BemiecTBa WM 00BEMA Ta3oB MO H3BECTHOMY KOJIMYECTBY
BEIIlECTBA, Macce WIM 00BEMY OJTHOTO U3 YYACTBYIOUIMX B PEAKIIMU BEIIECTB; MACCHI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB UMEET
npuMecu; Macchl (00BbEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTA PEaKIUHU, €CJIH OJHO U3
BEIIECTB JAHO B BHUJIE PACTBOpA C OMNPEACIEHHOM MACCOBOM JOJEW PACTBOPEHHOTO
BEILIECTBA; MACCOBOM JOJIM U MOJISIPHOM KOHILEHTPAIlMU BEUIECTBA B PACTBOPE; 10U
BBIX0/1a TPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanys MexXnpeaMeTHBIX CBSI3ed NPU HU3YyUYCHHH OOIIEH W HEOpraHUYeCKOM
xuMUHU B 11 Kjacce oCyIiecTBIseTCs Yepe3 UCIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO -
HAay4YHBIX TIOHATUH, TaK W TMOHSATUM, TPUHIATHIX B OTIEIbHBIX MpeaMETax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mue ecTecTBEHHO-HAy4YHbIE TOHSATHS: SIBJIICHHE, HAY4YHBIM (pakT, THUIIOTE3a,
TEOpHsI, 3aKOH, aHaJIu3, CHHTE3, KiIacCuUKamus, NEePUOJMYHOCTb, HAOIIOJICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOEIb, MOJICIUPOBAHHUE.

®dusuKa: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
H30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, YHEPreTHYECKU YPOBEHb, BEIIECTBO, TEO,
00bEM, arperaTHOE COCTOSIHHE BEIECTBA, WJCaIbHBIN Ta3, (PU3MUeCKue BEIIMYHHEI,
€IMHULIBI U3BMEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHm3M, 3KOcHcTeMa, Ouocdepa, MeTaboIuM3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, *KUPBI, YIJICBOIbI, HYKJICHHOBBIE KHCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BEHIECTB M TOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpacdusi: mMuHepasbl, TOPHBIE MOPOIBI, TMOJIE3HBIC HCKOIMAEeMbIC, TOILIUBO,

PECYPCHI.

TexHoIOoTus: XuMHUYeCcKas IMPOMBIIIIIICHHOCTDb, MCTAJLIIYPIuia, CTPOUTCIBHBIC
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MaTCpUaJIbI, CEJIBbCKOXO3IHMCTBECHHOE MMpOU3BOACTBO, IHIICBAA IMIPOMBIIIJICHHOCTD,
@apMaHCBTHqCCKaH IMPOMBIINIJICHHOCTDb, IIPOU3BOJCTBO KOCMCTHYCCKUX IIPCIIapaTosB,
MMPONU3BOACTBO KOHCTPYKOHMOHHBLIX MATCPHAIOB, JJICKTPOHHAA ITPOMBIIIIICHHOCTD,

HAHOTCXHOJIOTHMH.
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEAMETA «XUMMWUSA»

10 KVIACC «OPTAHUYECKASA XUMU S

Ba3osrlii ypoBensb (1 1ac)

Yrayoaéunsii ypoBensb (1+24yaca)

Kon-Bo Kon-Bo
4acoB Pa3nen 1. TeopeTrndyeckne oCHOBBI opranuveckoii xumun (3 1)\(94) 4acoB
3y Tema 1. Ilpeamer oprannyecko XuMun. Teopusi XUMHYECKOr0 CTPOCHHUS OPraHNYECKUX 94
COeIUHEeHUM
1 [Ipenmer  opraHudeckom  XuMuu: €€

BO3HHUKHOBCHHUC, PAa3sBUTHC W 3HAYCHUC B
IMOJIYYCHHHN HOBBIX BCHICCTB H MATCPHUAIIOB.

JleMoHCTpaluu: — O3HAaKOMJICHHUC C

oOpa3llaMl  OPraHWYECKUX  BEIIECTB |
MarepuajaMd Ha UX OCHOBE; — OIIBITHI IO
NPEBPAIICHUIO OPraHUYECKUX BEUIECTB IpHU
HarpeBaHuu (TUIaBieHUE, OOYTJIMBAaHUE W

TOpEHHE).

BHGKTpOHHOG CTpOCHHC aToMa Yyrjicpoga: OCHOBHOC

1 BO30YXJIEHHOE COCTOsHUSA. BajeHTHBIE BO3MOXKHOCTH




aToma yriepoja. XuMH4ecKas CBsI3b B OpPraHMYECKUX

COCIMHEHUSX. Tursl rudpuan3anuu ATOMHBIX
opOutanei yriepoja.

MexaHnu3mbl  00pa3oBaHUsl  KOBaJIGHTHOW  CBS3U
(oOMeHHBIH U JIOHOPHO-aKLETITOPHBIN ). Turnsl

MCPCKPBIBAHUA ATOMHBIX Op6HT2LHCI>i; O- U 7T~ CBA3U.

Teopusi CTpOCHUSI OPraHUYECKUX COCTMHEHUM
A. M. bytnepoBa, €€ OCHOBHBIEC IMOJOXKECHMUS.

CTpyKTypHBIE bopmyIbl

BCHICCTB. FOMOJIOFI/UI, HN30MCpus. XuMHUecKas

OpPTaHNYCCKUX

CBiA3b B COCIMHCHUAX

OpraHUYECKUX
OJIMHApHbIE W KPATHBIE CBA3U. G- U T-CBS3H.
JlaGopaToOpHBIH OMBIT: — MOJCITUPOBAHUE

MOJICKYJ OPTraHH4YCCKHUX BCHIICCTB.

OpunapHasi, nBoWHass W TpoihHas CBsA3b. CIOCOOBI
pa3pbiBa CBSI3¢H B MOJICKYJIaX OPTraHWYECKUX BEIIECTB.
[TonsiTHe 0 CBOOOHOM pajnuKaie, HyKieoduie

U DJIEKTpoduIIe.
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CtpyKTypHBIE BUJIOB:

bopMynbl  pa3IUYHBIX
CKEeJIeTHa.
Buabsl uzomepun: CTpykTypHasi, IpoCTPAaHCTBEHHAS.
DneKTpoHHbIE 3D PEKTh B MOJIEKYJIaX OPTaHUYECKUX

COEIMHEHUN (MHAYKTUBHBIN 1 Me30MEPHBINA 3D PEKTHI).

[IpencraBnenue 0 KJaccuuKanuu
OpraHUYeCKUX BEIIECTB. Homenkiatypa
OpraHUYeCKUuX COEIUHEHUI

(CI/ICTeMaTI/IIIeCKaSI) U TPpUBUAJIIBHBIC HA3BAHUA
Ba)KHEHUIIIMX Hpe,IICTaBI/ITeHGﬁ KJIaCCOB

OpPraHNYCCKHUX BCHICCTB.

OcobOenHoctu U KJaccuuKaims OpraHUYeCKUX
peakiuii. OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEaKIIUU

B OPraHUYECKOW XUMHUH.

OKCHEePUMEHTAIIbHBIE METOJIbI M3YYEHUS! BEIECTB U UX
MPEeBpAIEHU: KaueCTBEHHOE OOHapy»XeHue yriepoja
¥ BOJIOPOJIa B OPTaHUYECKUX BEIIECTBaX. BhUMCIEHUS:
bopmyIibl

OmpeaeiICHUE MOJIEKYJIIPHOU
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OpraHHu4€CKOro BCIICCTBA 1o MaCCOBBIM JO0JISIM

3JIEMCHTOB, BXOOAIIINX B €I'0 COCTAB.

Paznen 2. YraeBomopoani (14)\(40)

2y

Tema 2. IIpeaesibHble YII€BOAOPOAbI — AJKAHBI, HMKJI0AJIKAHBI

64

ANKaHBI: COCTaB U CTPOCHUC, TOMOJIOTMYECKUM pAA.

MeTtaH u 3TaH — HpOCTeﬁHJPIe NpeaAcCTaBUTCIIN

AJIKaHOB: (1)I/ISI/II'I€CKI/I€ CBOMCTBA.

HomenknaTtypa 1 u3oMepusi aJikaHOB. DJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ aJIKaHOB,
sp3-ruOpuau3anus aTOMHBIX OpOuTaneil yriepoaa,

O-CBA3b. KOHd)ODMGDBI.

JemoHctpanusi: PU3NYECKUE CBOWCTBA AJIKAHOB
(pactBopumocTs). [Ipaktnyeckasapabora  Ne 1.

[lonydyeHue MeTaHa U U3YUYEHHUE €r0 CBOMCTB.

MertaH 1 3TaH — XUMHUYECKHE CBOICTBA (peaKIuu
3aMeUIEeHUs U TOPEHUS), HAXOXKIEHUE B PUPOJIE,

IMOJIYYCHHC U IIPUMCHCHHUC.

XUMHUYECKHE CBOMCTBA aJIKAHOB: H30MEPHU3ALINH,
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JETUJIPUPOBAHUS, [MUKJIN3AIHNH, MAPOJIN3A,

KpekuHra. IIpeacrasieHue 0 MEXaHU3ME pPEAKIUN

pPaauKajJIbHOI'O 3aMCIIICHMA.

[uxnoankanel. OOmas GopmMyna, HOMEHKIATypa U
uzomepusi. OCOOEHHOCTH CTPOCHHSI M XMMHUYECKHUX
CBOMCTB MaubIX (LMKJIONPONAaH, LUKIOOYTaH) H
OOBIYHBIX (LIMKJIOTIEHTaH, IUKJIOTEKCaH)
uKioankaHoB. CrocoObl MOTyYeHUs: U

MPUMCHCHUC IMUKJIIOAJIKAHOB.

(6+1)u

Tema 3. HenpenesibHbIe YIi1eBOA0PO/IbI:

AJIKCHbI, aJIKAaIUCHbI, AJIJKHHBI.

Tema 3. HenpenenabHble yriieBOAOPOAbI:
aJIKeHbl, AJIKaJUeHbI, aJKUHbI (13+2)4.
Tema 6. 'aioreHNpPoU3BOAHBIE

yrJ1eBoaopoaoB (44).

(17+2)q

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN

paa. OTWNEH W [OPONWJIEH —  MNpPOCTeHIne

NPEICTABUTEN ATKEHOB: (PU3HMYECKUE CBOMCTBA.

AnkeHbl: SP’ruOpuausalus aTOMHBIX opOuTaneil

yraepona, o- u  7w-cBi3u. CTpykTypHas u
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reoMeTpuuecKkas (IIMC-TPaHC-) H30MEPHSI.

Bpruncnenuss: —  HaxO0XIACHHUE MOJIEKYJISPHOU 1P
dbopMyIbl OPraHUYECKOro COCAMHEHUS 110 Macce
(00BEMY) IPOYKTOB CrOpaHusl.
OTWIEH U TPONUJIEH — XUMHYECKUE CBOMCTBA 1

(peakiuu TUJPUPOBAHUS, rajoreHupOBaHMUs,

rUJpaTalvi, OKHUCICHHS W  MOJMMEpPU3ALINM),

noyiyueHue u npuMenenue. [Ipakruueckas padora

Ne 1. Tlonydenue 3THIIeHa M U3YYEHUE ETO CBOMCTB.
XUMHYECKHE CBOKWCTBA aJIKEHOB: 3aMEIICHUS B O 1
MOJIOKEHUE TPU JBOWHOM CBA3U. _lIpencraBiieHue
0 MEXAHU3ME peaKimu AIEKTPOGUIBLHOTO
[IPUCOCANHEHUS.
Tema 6. I[anoreHNPOU3BOJHBIE YTIEBOJAOPOIOB 1

(luac U3 4): DNEeKTPOHHOE CTPOECHUE
rajgoreHONPOU3BOIHBIX YTJIEBOJAOPOOB.
JlemoHCcTpanus: duznvecKue CBOMCTBA

YTJI€BOJIOPOJIOB (PacCTBOPUMOCTH) YIJIEBOJAOPO/IOB.
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Brerancienuns:

ONPEACICHUE MOJIEKYJIAPHON
(bopMyIIbl OPraHUYECKOTO BEUIECTBA [0 MAaCCOBBIM

JOJIsIM 3JICMCHTOB, BXOJAIIIUX B €0 COCTAaB.

1P

JlabopaTopHblii OTIBIT: — MOJIEJIUPOBAHUE
MOJIEKYJT YIJIEBOJAOPOAOB M TaJIOr€HONPOU3BOAHBIX
Brruncienus no ypaBHEHUIO XMMHYECKOW PEaKIuu
(Macchl, 00bEMa, KOJUYECTBA UCXOTHOTO BEUIECTBA
WM TIPOAYKTa PpEAKIMU 110 H3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB

WIH MPOJYKTOB PEAKIINN)

Tema 6. I'amoreHNpoOu3BOAHBIE YTIIEBOAOPOJOB (2
yac u3 4): Peakuuu 3aMelleHus TajJoreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYIIY, [THAHOTPYTIITY,

aMHUHOTPYIIILY.

Tema 6. I'amoreHnpou3BOAHBIE YIIIEBOAOPOAOB (3
yac u3 4): JlelicTBue Ha TaJlOre€HIPOU3BOIHbBIC
BOJHOIO H IEI0YH.

CIIUPTOBOTO  PacTBOpa

B3aumonencTerue IurajgoreHajJkKaHoB C MarHueM U
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ITUHKOM.

Anxanuensl. byraguen-1,3 u metunOyraauen-

1,3: ctpoenue.

A.HKaI[I/IeHBI : U30JIMPOBAHHLIC, KYMYJIMPOBAHHLIC.

OcobeHnHoctu AJIEKTPOHHOTO CTPOCHUS
U XUMHYECKUX CBOMCTB CONPSIKEHHBIX JUEHOB,

1,2- u 1,4npucoenHeHE.

CriocoOn1 IMOJIYYCHHA U IPUMCHCHHUC AJIKAJIUCHOB.

AJNKaJMeHBI: BaXXKHEUITNE XUMUYECKUE CBOWCTBA
(peakuus MOJIMMEPHU3ALIUN ). [Tomyuenue

CHHTCTHYCCKOI'O KaydyKa )41 PC3UHBI.

JlaGopaTopHBIH OIBIT: — O3HAKOMJICHHE C

oOpa3iaMH MmiIacTMacc, KayaykoB U PE3UHBI.

Tema 6. I'amoreHnpoU3BOAHBIE YTIEBOAOPOIOB (4
yac u3 4): IloHatne o0 MeTaI00PTraHUYECKHUX
COCIUHEHUSIX. Hcnonb3oBanue
TaJIOTCHIPOU3BOIHBIX B OBITY, TEXHUKE U B

XHUMHNYCCKOM CHHTEC3C.
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Breruncnenus: OIpCACICHNUC N0JIM BbIXOJda IIPOJYKTa

p€aKkirn OT TCOPECTUYCCKH BO3MOIKHOTIO.

1P

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHHUS,
TOMOJIOTUYECKUN PAd. AUETUIIEH — NPOCTEUIINMA
IIPEACTAaBUTENb AJIKUHOB: COCTaB, CTPOCHUE,

(du3nueckure CBONMCTBA.

9H€KTpOHHO€ U MPOCTPAHCTBCHHOC CTPOCHUC

MOJICKYJ QAJIKHWHOB, Sp-FI/I6pI/IJII/I321HI/ISI ATOMHBIX

opOutaneid yriaepojma. XHUMHUYECKHE CBOMCTBA:

AUMCPpHU3alnU 141 TPpUMCpHU3aAllUH, OKHUCJICHUA.

Kucnornblie CBOMCTBA AJIKNHOB, HUMCIOIIHUX

KOHIEBYIO  TPOMHYIO  CBA3b. KauyecTBEHHBIC
peakiuu: Ha TPOMHYK CBSA3b, B3aUMOJICHUCTBHE
aleTUIeHa C aMMHA4YHbIM PacTBOPOM OKCHJA

cepeopa(l).

[Tpaktuueckas padora Ne 3. [TomydeHue aneTuiena

Y U3y4YE€HUE €r0 CBOWCTB.

AlleTUJIEH: XUMHYECKHE CBOMCTBAa (peakiuu
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TUAPUPOBAHMS, TAJIOIEHUPOBAHUSA, THIpaTallH,

rOpeHusl), NOJy4YeHUEe U NPUMEHEHHE.

2+1)u Tema 4. ApomaTu4ecKue yrjieBoaopoabl 8+1)u
1| Apensl. benzon: coctas, crpoeHue, GU3NIECKUE U 1
XUMHYECKUE CBOMCTBA (peaKIMy rajJoreHupoBaHus
U HUTPOBAHUS ), IOJIyYeHHE U IPUMEHEHUE.
[IpaBuiio apOMAaTHUYHOCTH, IPUMEPBI 1
apoMaTU4yecKkux  coenuHeHu.  JlabopaTtopHbiid
onbIT: MojaenupoBaHUE MOJEKYJI apOMaTUYECKHX
yriaeBojoposioB. _IIpenacraBieHrne 0O MeEXaHHW3Me
peakuui AMeKTPOQUILHOTrO 3aMEeIIeHHUS.
Beruuciienus: — yCcTaHOBIIEHUE CTPYKTYPHOU 1P
(bopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €0
XMUMHUYECKUX CBOWCTB MJIM CIIOCOOOB MOTYUECHHUS.
1P| Tonyon: cocrtaB, cTpoeHme, (HU3UYECKUE U 1

XHUMHYECKHE CBOMCTBA (DeaKHHH TaJIOrCHUPOBAHUNA

)41 HI/ITDOBaHI/IH), MOJYYCHHUC N TPHUMCHCHHUC.

TOKCUYHOCTH ApPEHOB.
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[IpencraBieHre 00 OPUEHTHUPYIOIIEM ACHCTBUU
3aMecTuTeNell B OCH30JbHOM KOJIbIIE Ha TPUMEpPE
KapOOKCHIbHOM,

AJIKMJIBHBIX paaunKkalios,

TUAPOKCUIBHOM, aMUHO- ¥ HUTPOTPYIIIbI, aTOMOB

rajoreHoB.
XUMHYECKHUE CBOMCTBaA OeHzona U €r0
TOMOJIOTOB: OKHCJICHHE TOMOJIOTOB O€H301a.
I'enetndeckas cBs3b yrieBOJAOPOJIOB,
MPUHAICKAIIMX K Pa3IMYHBIM KJIacCaM
CrnocoOb1 MIOJTy4YECHUS apOMATUYECKUX
YIJIEBOJAOPOJIOB. Ocobennoctu XUMHUYECKUX
CBOMCTB cTHpoJia. [lonmumepusanus ctupona.
Bpruucienusa: — yCTaHOBIIEHHUE CTPYKTYPHOU

(bopMyJIbI OPraHUYECKOT0 BEIIeCTBA HA OCHOBE €T0

XUMHUYECKHUX CBOMCTB HJIA CIIOCOOOB IMOJIYYCHHUA.

2y

Tema 5. IlpupoaHble HCTOYHUKH YIJIEBOJAOPO/I0B U UX NepepadoTKa

(4+2)4

[Ipuponusie VICTOYHUKU YIJIEBOJOPOIOB.

[IpuponHbii Ta3 W TOMYTHBIE HE(PTSIHBIC Ta3bl.
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Heptp uw e€  mpoucxoxaenue.  CnocoOsl

nepepaboTku  HedTU:  MEpPEeroHka,  KPEeKUHT

(TepMHUUECKUN, KATATUTUIECKUM ), TUPOJIH3.

['eHeTHYECKas CBA3b MEKIY PA3IUYHBIMH KJIACCAMHU 1
YTJIEBOJIOPOJIOB.
['eHeTHYECKast CBA3b MEKIY PA3TUYHBIMU KJIACCAMHU 1P
YTJIEBOJIOPOJIOB.
[IpoaykTel nepepaboTKu HEePTH, UX MPUMEHEHUE B 1
IPOMBIIJIEHHOCTH U B ObITy. KaMeHHBIN yroib u
IPOIYKTHI ero nepepadbotku. leMoHCcTpanus: —
kosutekiuu «HedpTe» 1 «Yromby.
Bpruuciienus: — ompenelneHue  MOJEKYJISPHOU 1

(bopMyIIBI KUCIOPOIOCOIEPKAIIETO OPTaHUYECKOTO

BEIIECTBA [0 MAaCCOBBIM  JIOJISIM  DJIEMEHTOB,
BXOJIAIIIMX B €ro cocraB; mo Macce (00BEMY)
MPOJIYKTOB CTOPaHMsI; MO KOJMYECTBY BEIIECTBA
(Macce, 00bEMY) IPOAYKTOB PEAKITIH H/WITH

HCXOJHBIX BCIICCTB.
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Ypox 0600111eHUs] MaTepraia TEMBI. 1P
Pa3nen 3. Kuciopoacoaep:kamue opranudeckue coequnenust (12 4)\(364)
3y Tema 6. Cimptbl. ®eHO Tema 7. Cnimpthl. @eHou 94
[IpenenbHble OAHOATOMHBIC COUPTHL. MeTaHoI U 1
ATAHOJI: CTpOeHUE, (U3UYECKUE U XUMHUYECKHE
CBOMCTBa (peakuuu C AKTUBHBIMU METaJUIaMH,
rajoreHOBOJAOPOJIaMHU, TOPEHHE), TNPUMEHECHUE.
Bonopoagneie  cBA3M  MEXIYy ~— MOJIEKYJIaMHU
cupTOB. JlelcTBME METaHOJIa M ATAaHOJA Ha
opraHusM uesoBeka. JlabopaTopHbI€ OMNBITHI: —
TOPEHHE CIIUPTOB; — OKUCIECHHUE ATaHOJIa
okcuaom meau(Il).
[IpenenbHble  OAHOATOMHBIE CHUPTBHL:  HU30MEPHS, 1
kinaccupukanus. OuU3NYECKUe CBOWCTBA AJKAHOJIOB.
JleMoHcTpanusa: pacTBOPUMOCTh CHUPTOB B BOJIE.
CriocoObl IONTy4YeHUS U IPUMEHEHNE OJJHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA AJIKAHOJIOB: JETUJpaTalvH, 1
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OKHUCJICHUA, B3aMMO/ICHCTBUE C OPraHu4CCKUMU

U HCOPraHMYCCKUMHU KHUCJIOTaAMMH. [IpeacraBieHue 0O

MEXaHU3ME PEaKILUMI HVKJ'ICO(bI/IJ'IBHOI‘O 3aMCIIICHUA.

JemoHcTpanuu: 1. B3aumopelicTBue JTaHOJa
¢ HatpueM. 2. OKHUCIEHHUE OSTWIOBOTO CIHpTa
TUXpOMAaTOM  Kanus  (BO3MOXKHO  HCIOJb30BaHUE
BHUJICOMATEPHUAJIOB).

MHOroaTroMHbl€ CHHUPTHL. ITUJICHIJIUKOIb H

TJIMIIEPUH: CTPOCHUE, PUBHUECKUE U XUMUYECKHE

CBOICTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU

MeTaJlaMH, KaueCTBEHHAasl  peakuus Ha

MHOT0OaTOMHBIE€ CIIUPTHI). JleCTBUE HA OpraHu3M

YeJ0BeKa. [Ipumenenue rIIAIepUHA u

sTHieHruKons. JlabopatopHble  OMBITBL: —

B3aUMOJEHCTBHE TIIULEPUHA C TUAPOKCUIOM

meau(Il).
MHoroaromMHbIe CIIUPTHI: B3aHMOJICCTBUE

C OPraHN4YCCKUMH U HCOPIraHMICCKNMHU KHUCJIOTaMHU.
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[Ipoctbie  3¢dupbl, HOMEHKIATypa U U30MEpUS.

Oco6eHHOCTH (GUBUYECKUX U XUMUUYECKUX CBOMCTB.

@deHoJ: CTpOCHHE MOJEKYNbl, (PU3NYECKue u
xumMuyeckue cpoiicTBa. TokcuyHOCTH (peHona.
[Ipumenenue dpenona. Beruncnenus
— 110 YPAaBHEHHUIO XMMHYECKOU peaKInu (Macchl,
00BbEMa, KOJIMYECTBA UCXOIHOTO BEIECTBA UITU
IPOJIYKTa pEaKUUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX

BEIIECTB WJIH MPOJTYKTOB PEAKIINH).

denon:  B3aMMHOE  BIHSHUE THJIPOKCOTPYIIITHI
u OenzonpHOrO sapa. OCOOEHHOCTH XHUMHUYECKUX
cBoiicTB ¢eHona. KauecTBeHHBIC peakiiuu Ha (HEHOI.

denondopmanibieTuIHas CMOJIA.

[IpakTnueckas pabora Ne 4. Pemenue
HKCIEPUMEHTANBHBIX 3agady 1o TeMe «CHupThl

U (EHOITBI.

Ta

Tema 7. Anbaeruanl. Kap0ooHoBbIe KHCIOTBI.

Tema 8. Anbaernabl. KapooHoBbIe KHCJIOTHI.

214
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CioxHbie 3pupsbI

Caoxnbie 3¢pupsl. 7Kupbl

AJbneruasl " KETOHBL. dopmanberus,

alcTaJIbACT U CTpOCHHC, (1)I/I3I/I‘IGCKI/IG u

XUMHUYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUA H

BOCCTAHOBJICHUSI, = KA4YE€CTBCHHBIC  PCAKIIUH).
JlaGopaTopHBIE OTBITHI:
—  OKHCJICHHE  alIbJICTHJIOB  aMMHAYHBIM

pactBopom okcujia cepedpa(l) u rugpokcugom

meau(Il).
DJEeKTPOHHOE CTPOCHHE KAapOOHWJIBHOW  TPYIIIIBL
['omosiornueckue  psAabl  aIbACTUIOB U KETOHOB:
HU30MEpHA.
IIpeacrasieHue 0 MEXaHHU3Me peaKIMn

HVKJIGOd)I/IJII)HOFO IIPUCOCANMHCHHUA aJIbACTHUAOB.

dopMatbIeTH/I, alleTAIbICTH I TIOJIYUYSCHUES U
IIPUMEHCHHE.
(busznyeckue u

AIIETOH: CTpPOCHHUE,

XHUMHYECKHE CBOMCTBA (DeaKI_[I/IH OKHCJICHHUA H
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BOCCT&HOBJ’IGHI/IH), IMOJYYCHHEC U IPUMCHCHHC.

Beraucienus: OTpeNieTICHHEe  MOJICKYJISIPHOM
(GOpMyIJIBI OPTraHMYECKOTO BEIIECTBA IO MAaCCOBBIM
JIOTISIM DJIEMEHTOB, BXOSIINX B €0 COCTaB; MO Macce
(00BEMY) TIPONYKTOB CrOpaHMs; IO KOJUYECTBY
BelecTna (Macce, 00bEMY) MPOAYKTOB PEAKIIUN U/UITU
UCXOIHBIX BEIICCTB; — YCTAHOBJICHHE CTPYKTYypHOM
(opMyITBI OPraHNYECKOTO BEIIECTBA HA OCHOBE €T0

XHMHUYECKHUX CBOMCTB MIIU CIIOCOO0B IMMOJIYUCHUA.

Ypoxk 060011eHUs] MaTepraia TEMBI.

O,ZIHOOCHOBHI)IG MMpCaCJIbHBIC Kap6OHOBBIe

KACTOTHl. MypaBbHHAasT M YKCYCHas KHUCJIOTHI:
CTpoeHue, PU3NYECKUe U XUMHYECKHUE CBOMICTBA
(cBoiicTBa, 0OmmMEe I KiIacca  KHUCIIOT).
[IpakTuueckas padora Ne 2. CBolicTBa pacTBOpa

YKCYCHOU KHCJIOTHI.

OCOOEHHOCTH CTPOCHHSI MOJIEKYJT KapOOHOBBIX

KuciaoT. M3omepuss u HOMeHKJIarypa. Bomopoanbie
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CBA3HU MCIKAY MOJICKYJIaMU Kap60HOBBIX KHCJIOT.

OnDHOOCHOBHBIE IpeAEIbHBIE KapOOHOBbBIE
KHCJIOTBI:  PEaKLUH C yYaCTUEM YIJIEBOJOPOJAHOIO

paaukana.

MypaBbrHass W YKCyCHasi KHCIOTBI:  pEaKUHUA

BTGPH(I)I/IKaI_[I/II/I, MOJTYUYCHUC U IPUMCHCHHC.

OcoOeHHOCTH CBOMCTB MypPaBbUHOM KUCIIOTHI.
Mpmuoroo0pasue KapOOHOBBIX KHUCJIOT.
[IpencraButenn  BhICIIMX ~ KapOOHOBBIX  KHCJIOT:

IHaJJbMHUTHUHOBAA, JIMHOJICBAA, JIMHOJICHOBAA KHCJIOTEI.

OcobeHHOCTH CBOMCTB HETIPEIeTbHBIX
U apOMaTHUYECKHX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX

KUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIIOT.

CTeapI/IHOBaﬂ n OJICMHOBAas1 KHCJIOTHBI KakK
MNpCaACTAaBUTCIIM BbBICIINX Kap60HOBI)IX KHCJIOT.
Mpl1a KaK COJIU BBICIIMX Kap6OHOBI)IX KHCJIOT,

UX MOIOIIIEE TEUCTBHUE.

[Tonstue O CMHTCTHUYCCKHMX MOIOIHUX CPCACTBAX
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CMCO).

[lonsThe o IMPONU3BOAHLBIX Kap6OHOBBIX KHCJIOT —

CJIOKHBIX 3C1)I/Ian, AHruapuaax, raJorcHaHruapmuiaax,

aMpuaax, HUTpujiax.

Cnoxuble  3puUpPBl  KaK  MPOW3BOIHBIC
KapOOHOBBIX  KHCJIOT. [WApONHM3  CIIOKHBIX
3(upoB.

Cnoxnbie 3gupsl. ['omonorudeckuii psi, oomas

dbopmMyna, u3oMepus U HOMEHKIIATypa.

[IpakTryeckas paboTta No d. Pemenne

SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMC «Kap6OHOBBI€

KUCIIOTHI. CI0KHBIC d(DUPBD».

Kupel. I'maponus xupoB. [IpuMeHeHHE XKUPOB.
buonornueckass ponp XupoB. BeruucieHus: —
[0 ypPaBHEHUIO XUMHUYECKOW peakuuu (Macchl,
00BEMa, KOIMYECTBa MCXOJHOTO BEIIECTBA WIIU
IPOAYKTa

p€akioun 110 H3BCCTHBIM  MACCC,

00bEéMyY, KOJMYECTBY OJHOTO U3 HCXOJHBIX
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BEIECTB WJIH MPOAYKTOB PEAKITUN).

XKupsli: cTrpoenue, puznyeckre CBOMCTBA.
Oco0O€HHOCTH CBOMCTB KHPOB, COJIEPKAIINX OCTATKH

HEMIPCACIbHBIX JKUPHBIX KUCJIOT. >KI/IpBI B IIpupoac.

Koutponsnass ~ paborta: «Kucnoponconepxariue

OPraHUYCCKHUEC COCAUHCHUS).

2y

Tema 8. YriaeBoanl

Tema 9. YrieBoabl

6u

VT1eBoabl: COCTaB, KJaccuduKkaus

yrieBoJoB (MOHO-, JU- U IOJIMCAXAPUIBI).

['moko3a —  OpocTeWIMid  MOHOCAaxXapul:
OCOOEHHOCTH CTPOEHHUSI MOJIEKYJIbI, (pU3nUYecKue
U XUMHYECKME CBOWMCTBa (B3aMMOJICHCTBUE C
rugpokcuaom Meau(Il), okucieHrne aMMUAYHBIM
pactBopoM okcuaa cepedpa(l), BocctaHoBICHME,
OpoKeHHE TIIIOKO3bI), HaXO0XKJICHHE B MPUPOJE,
npuMeHeHHe, Ononorndeckast pojab. POTOCUHTES.

@pyKTO3a KAK U30MEP TITIOKO3BI.

OnTuueckas H30MCpPHA. KOHB‘—I&TO-HCHH&H
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TayTOMEpHUA HAa [OPUMEPE MOJCKYJbI TJIFOKO3HBI,

IIPOEKIINH Xeyopca, o.3-aHOMEPHI TJTFOKO3EI.

MoHocaxapus: rajaKTo3a,  pubo3a,  JIe30K-

cmm6o3a. du3nyeCcKUe CBOMCTBA U HAXOXKICHHE

B ipupoze. JlabopaTopHsiii onbiT: B3aumopeiictBue

pacTBopa TIH0Ko3bI ¢ rupokcuiom meau(Il).

Caxapo3a — HOpEACTABUTCIIb  JHMCaAXapHuJI10B,
TUAPOJIN3, HaXOXKXJICHHUC B Ipupoac )41
IIPUMCHCHUC. KanMaJI n OCIK0JIO3a Kak

npupoaHble moiauMepbl. CTpoeHue Kpaxmaia u

HEJUTIONI03bl.  DU3NYecKue U XUMHYECKHE
CBOMCTBa Kpaxmana (THAPOJIU3, KaueCTBEHHas
peakiusi ¢ mojaoM). JlabopaToOpHBI ONIBIT: —

B3aMMOJICHCTBHE Kpaxmaja C HOJIOM.

I[HC&X&pPII[I;I: MaJIbTO3a n JIAKTO34a.

BoccranaBnuBaromme M HEBOCCTAaHABJIMBAIOIINE
nucaxapunbl. [lonucaxapuasl: riukoreH. CTpoeHue

MAaKpOMOJICKYJ I''IMKOI'CHA.
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XUMHUYECKME CBOMCTBA LIEJUTIOJIO3BI: THUAPOJIU3,
noisyyeHue 3¢pupoB  newnono3pl.  [lonstue 00
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIM

MENK).

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

3y

Tema 9. AMUHBI. AMUHOKHCJI0TBI. Beaku

Tema 10. AMUHBI. AMHHOKHCJIO0THI. beJiku

9y

Amunbl. MeTHJIaMUH U aHUJINH COCTasB,

CTPOCHUC, d)I/ISI/I‘ICCKI/IG U XUMHUYECKUE CBOMCTBA

(ropeHue, B3aUMOJICHCTBHE C BOJION U

KUCJIOTAMU ).

Knaccudukarus aMUHOB: anudaTunyecKue
¥ apOMaTHYCCKHUE; TICpBUYHBIE, BTOPUYHBIE
U TperuuHble. AwmuHb:  u3omepus.  CrmocoObl
MOJIYYCHUS ¥ IPUMEHEHUE aTu(aTUYEeCKUX aMUHOB.

[Tomy4yenne aHuIMHA U3 HUTPOOCH30IIA.

BzanMHoe BiusHHE rpymnin aTtoMOB B MOJICKYJIC

ammwimHa. (OCOOEHHOCTM  XUMHYECKHMX  CBOWCTB
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aHunuHa. KadecTBeHHEBIC p€akuyn Ha  aHWJIMH.

AMUHBI: AJKWIMPOBAHMUE, B3aUMOJCHUCTBUE

NIEPBUYHBIX AMUHOB € a30THCTOM KucaoTo. Conu

ANIKUJIAMMOHUS.
AMMWHOKHUCIOTBI KaK amdoTepHbIe

OpraHhyeckue coeauHeHus. @Dusznueckue W

XUMHYECKHE  CBOMCTBA  aMHHOKHCIOT  (Ha

npuMepe IniKHa). buonoruueckoe 3HayeHUE

aMUHOKHUCNOT. [lenTuasl.
Homenknarypa Y U30MEPHSL. OtnenbHbIE
NPEACTABUTENN O-aMHUHOKHUCIOT: TJIMIUH, aJlaHuH,

d)eHI/IJIaJIaHI/IH, CCPHH, I''IYTAMHWHOBAsA KHMCJI0TA, JIU3HUH,

D-

IOMCTCHH. Onrtnyeckas HN30MEPHIA aMHUHOKMCJIIOT.

U | -aMUHOKHUCIIOTEL.

Peakrus monukoHaeHcauy, 00pa3oBaHNe METTHIHOM

cBs3u. JleMoncTpanus: PactBopeHnre 6eIKkoB B BOJC.

benku kak MNPpUPOAHBIC BBICOKOMOIJICKYJIAPHBIC

coenquHeHus.  llepBuuHas,  BTOpUYHAA W
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TpeTUYHasE CTPYKTypa OeikoB. XUMHYECKHE
CBOHCTBa OENKOB: THIPONW3, JEHATypauus,
KayeCTBEHHbIE peakuuu Ha OeJIKHU.

JleMOHCTpanuu: — AeHaTypanus OeJIKoB IpU

HarpCBaHuH, — IBCTHBIC PCAKIITNHN OEJIKOB.

Ilonsarue 06 A30TCOoACPKAITNX T'CTCPOIHNKINYCCKUX

COCJIMHCHHUSIX. [TupUMUIHHOBBIC U IYPUHOBBIC
OCHOBaHMs.  HYKJIICMHOBBIC  KHCJIOTBHI: __ COCTaB,
CTPOCHHE U OMOIOTHYECKAs POIIb.

[TpakTrueckas paboTta No 6. Pemenue
IKCTIEPUMEHTATBHBIX 3a1a4 1o TeMe

«A30TCcoAepKaIe OPraHuIECKUE COCTUHEHUS.

Pa3nei. 5. BoicokoMouiekyasipabie coequHeHust (24)\(64)

Tema 10. ILnactmaccol. Kayuyku. Bosiokna

Tema 11. BoicokoMoJIeKyJIIPHbIE COeITMHEHU S

OcCHOBHEBIE ITOHATHA XUMHNHU

BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ . MOHOMCD,
IMOJIUMED, CTCIICHDb

CTPYKTYpHOE  3BEHO,

[MoOJIUMCpPpHU3aln, CpCAHAA MOJICKYJIAPHAA Macca.
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OCHOBHBIE METO/bI CUHTE3a

BBICOKOMOJICKYJIAPHBIX CO@I[PIH@HI/II)’I —

nmoJmMepusanus U IMOJUKOHACHCAIA.

[IpeacrasicHue O CTEPCOPECTVIAPHOCTH

U HAJAMOJICKYJIIPHOM CTPYKTYPEC IIOJIMMEPOB,

3aBUCUMOCTD CBOMCTB IIOJIMMEPOB oT nx

MOJICKYJIAPHOT'O M HAAMOJICKYJISAPHOI'O CTPOCHMUS.

Hemonctpanus o0pasioB pe3uHbl. BugeodparmeHt

((ByJ'IKaHI/I3aIII/I$I PE3UHLBIDY.

[Tpaktueckas padota Ne 7. Pemenue sxcrepuMeH-

TaJIBHBIX 3ajJgad I10 TCEMC «Pacno3HaBaHue

OPraHUYECKUX COCITMHECHUI.

IInactMacchl  (TIOJIMATHJIEH,  NIOJHUIIPONHIICH,

MOJIMBUHIWIXJIOPUI, MOJUCTHPOJI). HaTypaapbHbIH

N CHMHTCTHYCCKHC KAaY4YVYKH (6VT€1I[PI€HOBI>II>1,

XJIOPOIIPEHOBBIM M HW3OIPEHOBLIN). BojokHa:

HATVpaJIbLHbBIE (XJIOMOK, IEPCTh, ENK),

WCKYCCTBEHHBIE (AIIETATHOE BOJIOKHO, BHCKO03a),
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CUHTCTHYCCKUC ( KaIrpoH )41 J'IchaH).

JleMOHCTpanusi: — O3HaKOMJICHHE C 0Opas3iamu
HPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,

IIaCTMACC, KayYyKOB.

IInacT™Maccsi: MOJIMMCTUIIMCTAKPUJIAT, ITOJIN -
Kap60HaTBI, HOJ'II/IBTI/IJ'IeHTepe(I)TaHaT. Yunuzanus
)41 Hepepa60TI<a IJIaCTHUKA. aﬂaCTOMCpBII CHJIMKOHBI.

Ilonumepsl  cOnenuaJbHOIO Ha3HAUCHMS (Ted)JIOH,

KEBJIap., SJICKTPOIIPOBOAAIIIHNEC IIOJIMMEPBI,

OnopasiiaraeMble MOJUMEDHI).

[TpakTrueckas paboTta No 8. Pemenne
IKCIIEPUMEHTAIBHBIX 331ad 10 TeMe «Pacro3HaBaHue

mIacTMaccC 1 BOJIOKOH»

Pa3znen 6*. Urorosoe mosropernue (14)\(54)

1P

Hrorosasi koHTpOIbHAs padoTa 3a kypc 10

KJIacca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXKTY

Pa3INYHbIMHU KJIaCCaMHU OPTraHUYCCKHUX COCI[I/IHCHI/Iﬁ

2P
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IloBTrOpenue.  BpluucieHus: —  OINpenelIeHue
MOJIEKYJIAPHOUW (POPMYIIBI OpraHMYECKOTrO BEIIECTBA
10 MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €ro
cocTaB; mo macce (00BEMY) MPOAYKTOB CrOpaHus; Mo
KOJIMYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB
PEaKIuy W/WIA UCXOJHBIX BEIIEeCTB; — YCTAHOBJICHHE
CTPYKTYpHOU (OPMYJIBI OpPraHUYECKOTrO BEIIecTBa Ha
OCHOBE €T0 XUMHUYECKHX CBOMCTB MU CIIOCOOOB

MOJIYYEHUS.

2P

1 u B Hexea10, Bcero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMs

3 4 B Heaea10, Bcero 105 y,

u3 Hux 10 4 — pe3epBHOE Bpems

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O IPEJIMETA «XUMMWUS»

11 KITACC «OBIIAAA U HEOPTAHUYECKASA XUMUS»

ba3sosblii yposens (1 yac)

Yrayoaénnslii ypoBennb (1+24aca)

Kon-Bo

qaCcoB

Pa3nen 1. Teoperuueckune ocHOBBI XuMum (124\36 u)

Kon-Bo

qaCoB
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34 Tema 1. CTpoenue aroma. Ilepuoanyecknii 3aK0H 1 @8+1)u
Iepuoanueckas cucrema xumuyeckux djiemeHToB /1. U. MenaeseeBa
1| Xumuyeckuit saeMeHT. AToM. Sapo artoma, 1
U30TOIIbI.
KopnyCckyasipHO-BOJIHOBOM J1yaau3M, JIBOWCTBEHHAs 1
npupojga  snektpoHa.  CTpOeHHE  BJIEKTPOHHBIX
000J104eK aTOMOB, KBAHTOBBIE YHCIA.
Pacnpenenenue AIEKTPOHOB 1o aTOMHBIM 1
opOUTAJISIM; TPUHITUII MUHUMYMa dHEPIUH, IPUHIIUTI
[laynu, npaBuno XyHna.
1| DnexkTponHas 00oJj104Ka. DHEePrTu4ecKue 1
yYpOBHH, TOYPOBHU. ATOMHBIE opOuTanu, S-, p-,
d-amementel.  OCOOEGHHOCTH  pacIpeae/ICHUS
AJIEKTPOHOB 0 OPOUTAISAM B aTroMax 3JE€MEHTOB
HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS
KOH(UTypaIrs aTOMOB.
DJEeKTpOHHBIE KOH(QUTYpallud aTOMOB DJEMEHTOB 1

MEPBOTO —  YETBEPTOrO  MEPUOJOB B OCHOBHOM
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1 BO30YXIEHHOM COCTOSIHUH, AIIEKTPOHHBIE

KOH(UTypallui HOHOB.

ITonsaTue 06 DHCPIruu MOHU3aIMu, SHCPTHUHU CPOACTBA

K BJEKTPOHY. DIEKTPOOTPULATENBHOCTb.

[lepuognueckut 3akoH u  llepuoguueckas
cuctemMa  XUMHYeckux aiemeHTtoB JI. N
MenpeneeBa. CBs3b MEPUOJMYECKOTO 3aKOHA U
[Tepuonnueckon CUCTEMBI XUMHYECKUX
sanemeHTtoB [[. 1. MeHueneeBa ¢ COBpEMEHHOM
TEOpUEH CTPOCHUS AaTOMOB 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XWMHUYECKHUX DJIEMEHTOB
U 00pa3yeMblX HMH TPOCTBIX M  CIIOXKHBIX
BEIIECTB MO TpynnaM W MepuojaM. 3HA4YCHHUE
nepuoanyeckoro 3akona /{. . Menneneena.
JdemoHcTpanus
Buner  Tabmun  «Ilepuoamdeckas — cucrema

xuMmu4ueckux aneMmeHToB /1. . MenaeneeBay»

O000111eH1E U cUCTEMATU3aIUS 10 TEME.
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Pabota c recramu B popmate EI'D

YPOK KOHTPOJIS 3HAHUM MaTepHUaIa TEMBI 1P
Pabota ¢ recramu B popmate EI'D
44 Tema 2. CTpoenne BemecTBa. MHOroo0pasue BeuecTs 10 4
Ctpoenne BemiecTBa. XUMHUYECKas CBsI3b. Bujibl 1
XUMUYECKOU CBsI3U (KOBAJICHTHAs HEMOJSpHAs U
noJisipHas, WOHHas, METaJUTAYECKas ).
MexaHu3Mbl oOpa3zoBaHus KOBaJICHTHOU
XUMHYECKOW CBsi3M (OOMEHHBIA U JOHOPHO-
aKIENITOPHBIN). Bopoponnas CBSI3b.
BanentHoCTb.
DHeprus 151 JUTMHA CBSI3H. ITonsipHOCTB, 1
HAIlPaBJI€HHOCTb M  HACHIIIAEMOCTh KOBAJEHTHOMN
cBs3u. Kparnsie cBs3u. BogopoiHas cBs3b.
MexmoneKynsipHble B3aUMOIEHCTBUS
BanieHTHOCTh ¥ BaJ€HTHbIE BO3MOYKHOCTH aTOMOB. 1

I'ubpuanzaims ATOMHBIX opOuTaIEH. CBs3b

AIEKTPOHHOU MOJIEKYJI C Ux

CTPYKTYPBI
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F€OMETPUYECKUM CTPOCHUEM (Ha puMepe
COCAMHEHHU PJIEMEHTOB BTOPOT'O MEPUO/IA).

DIIEKTPOOTPUIATENBHOCTh. CTENEHb OKUCIICHUS.

HNonpl: kxatmoHsl W  aHWOHBL.  Bemectsa

MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOT'O CTPOCHHUS.

3aKOH TMOCTOSHCTBA COCTaBa BELIECTBA. THIIbI

KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEIECTB.

JdemoHcTpanus

Mojienu KpucTalInueCKuX peréTok
[IpeacraBnenus 0 KOMIUIEKCHBIX COCTMHEHUSIX.
Cocras KOMILIEKCHOTO MOHAa! KOMILJIEKCO-

06pa3OBaT€J'II>, JIUTaHAbI. KOODI[I/IHaHHOHHOG YHuCJIOo.

HomeHnkimarypa KOMILIEKCHBIX COEJINHEHU.

3HaueHne KOMIUIEKCHBIX coennHeHuil. lloHsaTthe

0 KOOPJIVHAIIMOHHOU XUMUH.

[TonsiTre 0 qucnepcHbIX cucteMax. VIcTHHHBIE U

KOJUIOMAHBIE  pacTBOpbl.  MaccoBasg  n1ois

BEIIIECTBA B PacTBOpE.
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CrocoObl BBIpOKEHHUS KOHIIEHTPALlMU PACTBOPOB:

MaccoBasi JIONIl BENIeCTBa B PacTBOpE, MOJISIpHAs

KOHIICHTpAIIHS.
Hacreimennsie Y HEHaCBIIIICHHEIC PacTBOPBHI, 1
pacTtBOpuUMOCTb. Kpucramioruaparsl.
Buruunciaenus
C UCIIOJIb30BAHMEM  IOHATHH  «wMmaccoBas  JIOJI
pPacTBOPEHHOTO BEILIECTBA», KMOJIApHAs
KOHIICHTPAIIHSI»
1 | Knaccudukanuss HEOPraHMYECKUX COCITUHCHUH. 1
Homenkiarypa HEOPraHUYECKUX BEIIICCTB.
I'enetndeckas CBsI3b HEOPTAHUUYECKUX BEIIECTB,
MPUHAICKAIIMX K Pa3IMYHBIM KJIaccaM
(5+1)u Tema 3. Xumnueckue peakumu (17 +1)u
Buruuciaenus 1P

— MacCChbl B€IOICCTBaA HJIH 0o0néMa Ta30B IIO
HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC WA

00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEaKIIUH BEIIECTB;
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— MAaccoBOM JIOIM ¥ MOJIIPHOM  KOHLIEHTPALUU

BEIIIECTBA B PACTBOPE

Bbruucienus
— Macchl (00b€Ma, KoIMuecTBa BEUIeCTBa) MPOIYKTa
peakiuu, €cild OJHO U3 BEUIECTB JAaHO B BHJIE
pacTBOpa C ONPEECIEHHON MACCOBOW J10JIE

paCTBopéHHOFO BCIICCTBA

XuMuueckast peaxuus. Knaccuduxarms
XUMHYECKUX PpEaKIuid B HEOPraHUYECKON U
OpraHUYeCKOM XMMUU. 3aKOH COXPAaHEHHS MacChl
BEIIECTB; 3aKOH COXPAHECHUSI U MPEBPAIICHUS

SHEPrUU NPU XUMUYECKUX PEAKLUSX.

TennoBeie 3hDEeKTHl  XUMHUYECKUX  PEaKIui.

TepMOXUMHYECKUE YPAaBHEHUS.

Boruuciaenus

— TerIoBoro PG eKTa peakiuu
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CkopocTh  peakuuu, €€ 3aBUCUMOCTb  OT

paznmuuHbiX ¢akTopoB. OOpaTUMble peEaKIUU.

XuMuyeckoe paBHoBecrue. DaKTOPBhI, BIUSAIOLINAC

Ha COCTOAHUC XHUMHYECKOT'O PaBHOBCCHA.

[Tpunanun Jle [larense.
IIpakTnueckas padora
Ne 1. pas3nu4HbIX  (paKkTOpOB

Biausaaue Ha

CKOpPOCTH XUMHUYECKOM PCaAKIH.

I'omorennsle u ICTCPOICHHBIC  PCAKIHU. Karanus

N KaTaJIN3aTOPHI.

KoHcTaHTa XMMMYECKOrO  pPaBHOBECHSI. CDaKTOPLI,

BJIMSIOLIME HA TIOJIO)KEHHE XMMHUYECKOTO PaBHOBECHSI:

TEMIIEpAaTypa, AABJIECHUE M KOHILICHTPAllUu BEIIECTB,

y4yacTByromux B peakuuu. [Ipunmun Jle [laresnse.
IIpakTuyeckas padora

Ne 2. Bnustnue paznuyHbiX (aKTOPOB HA TMOJIOKCHHE

XUMHYCCKOI'O paBHOBCCH:.

DnexkTponuTryueckas auccornuamnus. CUibHbIC U
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cnadbie SMEKTPOIUTHL. Peakiiny HOHHOTO
oOMeHa.
JlaGoparopHuasi padora

— MPOBEJCHHUE PEaKIM HOHHOTO OOMeHa

Breimonnenue ynpaxHeHuid mo Temam: CHIIbHBIE
U cialble 351eKTpoInuThl. CTEeNneHb JUCCOLMAIIIH.

Peakiiny noHHOro ooMeHa.

Penienue 3aa4 I10 TEMC. XHUMHUUYECKOE PaBHOBCCHC

Cunpupie u cinalble  3iexTponutel. Cpena

BOAHBIX pacTBOPOB BCIICCTB. KHcJjiasid,

HeﬁTpaHBHa}I, mcJIouHasd.

IoustTue o BogopoaHoM rnokazarene  (pH)

pacTBOpa. ['maponus OPraHNYCCKUX

)41

HCOPIraHNMYCCKHUX BCIICCTB.

JlabopaTopHas pabora
— OIIpENIEJICHUE CPENIbl PACTBOPOB BEIIECTB C

IIOMOIIBIO YHUBCPCAJIbHOI'O HHAMKATOPA.

Honnoe npowusBenenve Boabl. Cpeaa  BOAHBIX
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pacTBOpPOB: KHCJIOTHAas, HCfITpaJIBHaH, mejIo9yHasd.

Bonopoausiit nokazarens (pH) pactopa.

T'uaposus coneii. 1
1 | OxucIUTENHLHO-BOCCTAHOBUTEIIHLHBIE PEAKITUU. 1
JdemoHcTpanus
Paznoxxenne mnepokcuma BOAOPOAA B MPHUCYT-
CTBUU KaTanu3aropa. lloHsaTue 006
JIEKTPOJIN3E
pacIijiaBoB M pacTBOpPOB couiei. [lpumeHeHwue
BJIEKTPOJIN3a.
OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIC pEeaKIuu. 1
Crenenb okuciieHUs1. OKUCIUTEIb U BOCCTAaHOBUTEb.
[Iporecchl OKHCJICHUS 1 BOCCTaHOBJICHMUSI.
Bakaeline OKUCIUTEIN U BOCCTAaHOBUTEIIN. MeTox
AJICKTPOHHOTO OanaHca
DIEKTPOIU3 pacTBOPOB U PACILIIABOB BEIIECTB. 1
1P | KontponbHas pabota 1 (1nmonyroaue) KonTponwsnas padota 1 (tect B hopmare EI'D) 1
Pa3znen 2. Heopranuueckast xumus (164\514)
(8+1)u Tema 4. HemeTasibl 294
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Boruuciaenus
— Macchl (00b€Ma, KoIMYecTBa BEUIeCTBAa) MPOIYKTa
peakuuy, €ecid OJIHO M3 BEIIEeCTB JaHO B BHUJE
pacTBOpa C ONPENCIEHHON MAaCCOBOU JI0JIEU

paCTBopéHHOFO BCIICCTBA

Boruunciaenus
— JIOJIA BBIXOJ1a MPOJYKTa PEAKIIUU OT TEOPETUUECKHU

BO3MOXHOI'O

HemeTannbl. Ilonmoxenue HEMCTAJIJIOB B

[Tepuonnueckoi CHUCTEME XUMHYECKHUX
snemeHToB JI. M. MenmeneeBa m O0COOCHHOCTH
CTPOCHHUS aTOMOB.

JdeMoHCTpanuu

1. O6pa3iel HEMETaJIIOB.

Bonopon. Ilomydenue, ¢uzmdeckue W XUMHUYECKHEC
CBOMCTBa (peakiu¥ C MeTa/ulaMd M HEMeTalIaMHu,
BOCCTAaHOBUTEJILHBIE CBOMCTBA).

JlabopaTopHbIe ONBITHI
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1. KauecTBeHHBIE peakIIM HA HEOPTAHUYECKUE UOHBI

Y KaTHOH BOJIOPO/IA.

['uapunsl. TONNMBHBIE 3JI€MEHTHL.

Pu3nuecKre CBOMCTBA HEMETAILIOB. AJIJIOTPOIINS

HEMETA/NIOB (HAa TMpUMEpPE KHCIOPOJa, CEphbl,

docdopa u yriaeposa).

Kucnopona u 030H. Yriepo, HaxoxaeHUE B IPUPOJIE,
QJUIOTPOIIHBIE  MOJU(DHUKAIINH.

AKTHBHDOB&HHBIﬁ

YI'OJib, ancop6u1/1;1. DyIIEpEHEI, rpad)eH, YIJIEPOJHBIC

HAHOTPYOKH.

JdeMoHCTpanumn
2. 'openue cepsl, pocdopa, xkeneza, MarHus
B KHCJIOPOJIE.
JlaGopaTopHble ONBITHI.

2. lomyyenue u coOupaHue ra3os.

XUMHUUYECKHUE CBOMCTBA BAKHEUIIINX HEMETAIJIOB
rajoreHoB M WX COEIUHEHUW  (OKCHUOB,

KHUCIIOpOACOACPKAIINX  KHUCJIOT, BOOOPOAHBIX
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coenuHeHuit). IIpuMeHeHHE TaJOr€HOB U UX

COCMHECHUM.
["annoreHoBOIOPOIBI. Baxuenmue KHUCJIOpOJ-
cozepaKale COeIUHEHNs TaJlOr€HOB.
JlabopatopHbie Y TIPOMBILIJICHHBIE CIIOCOOBI

MMOJIYUYCHHA TAJIOTCHOB. HpI/IMeHCHI/Ie TraJIOTCHOB U UX

COEIMHEHUN.

XHUMHUYECKHE CBOMCTBA BaXHEHIIINX HEMETAJJIOB.
Cepa u eé coemunenus. (OKCUABI, KHUCIOPOI-
coeprKaliue KHUCJIOTHI, BOJIOPOJIHBIC
coenuHenus). [Ipumenenue cepel u €

COE€IMHEHNH.

Cepa. Haxoxnenue B mpupoje, CrocoObl MOITYYECHUS,
busnueckne W XUMHUYECKHe CBoMcTBa. CepoBOAOPO/I,
cynbpuner. Oxcun cepsr (IV), okcunm ceper (V).
CepHucrass ¥ cepHas KHUCIOTBI M WX  COJIH.
Oco0eHHOCTH CBOMCTB cepHOM KuCHOTHI. [IpuMenenue

Cepbl U €€ COCTUHECHU.

104




JlaGopaTopHble ¥ IPOMBIIUIEHHBIE  CHOCOOBI
NOJIy4eHus1 Kuciiopona. dOuU3nyecKkue U XUMUYECKHE
CBOMCTBA KHciIopoaa u 030Ha. [Ipumenenue

KHCJIOpOoJa U 030HA. OKCHUIIBI U TIEPOKCHIBI.

XUMHUYECKHUE CBOMCTBA BAXKHEHUIIINX HEMETAJLIIOB.

Azota wu ero  coemuHeHus.  (Okcupupl,

KHucjopoacoacp)Kamue KUCIIOTbI, BOAOPOAHBLIC

coenuHenus). [I[puMeHeHue a3ora u ero

COE€IMHEHUH.
A3zoT. HaxoxaeHnue B mpupoe, CiocoObl OJTyYeHUs,
dbuzndyeckue U XMMHUYECKHE CBOHCTBA. AMMHUAK,
HUTPU/IBI.
Oxcuapl a3ota. A30THCTass M a30THasg KUCJIOTHI U UX
comi. OcCOOEHHOCTH CBOWMCTB a30THOM KHCJIOTHI.
[IpuMeHeHune a30Ta U €ro COeIMHEHUN. A30THbBIE
yI0OpeHUs.

XUMHUYECKIE CBOMCTBA Ba)KHCHUIITMX

HeMeTaloB. @Dochop W €ro COCAMHCHUS.
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(Oxcuapl,  KUCIOPOICOIEPKAILUEKUCITIOTHI,

BOJIOPOJIHBIE COCMHEHUS ). [Ipumenenue

dbocdopa u ero coeTMHEHUI.

®ochop. Haxoxnenue B  mOpuposie, CHOCOOBI
nony4deHus, (QU3NYECKHe W XUMHUYECKHE CBOWCTBA.
®dochunsl u hochun. Oxcunasl pochopa, hochopHas

KHCJIOTA U €€ COJIN

MetadochopHas u nupodocdopHas KHUCJIOTHI,

dbochopucras u  dochopHOBATHCTAT  KHUCIOTHI.

[lpumenenue  Qochopa U  €ro  COETUHEHUM.

docdopubie yaoOpeHus.

XMMHUUYECKUE CBOMCTBA BAXXHEUIINX HEMETAJJIOB

(yrmepoma Y KpEeMHHA) U HUX COEJUHEHUH

(OKCH]IOB, KHUCJIOPOJICOIEPKALIMNX
BOJAOPOAHBIX coequHenuil). [I[pumenenue

yTJIEpOaa, KPEMHHS U UX COCIUHEHUN.

KHCJIOT,

POU3NYECKUE U XUMHUYECKHUE CBOWMCTBA  MPOCTHIX

BEIIECTB, 00pa30BaHHBIX yriaepoaom. Okcup yriepoaa
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(I1), oxcun yraepoaa (IV), yronsHast kuciora u e€
COJIH. [IpuMeHEeHUE  TPOCTBIX  BEIIECTB,

00pa30BaHHBIX YIJIEPOJIOM, U €r0 COETMHEHUH.

Kpemnuii. HaxoxneHnne B mnpupojge, CHOCOObI
MOJTYYCHHSI, (PU3NYECKUE W XUMHYCCKHUE CBOMCTBA.
Oxcun  kpemuusa(IV),  kpemHUEBas  KHCIIOTa,
cuHkaThl. [I[puMeHeHrne KpEMHUS U €r0 COCTMHCHUM.

CTeKJ'IO, €10 IOJIYYCHHUC, BUABI CTCKJIA.

1P

— MaCChl BCHOICCTBA WU 00BEéMa Tra3oB IO
N3BCCTHOMY KOJHMYCCTBY BCIICCTBA, MACCC HIIH

00BEMY OJHOTO M3 YYACTBYIOUIUX B PEAKIUU

BEIIICCTB;

— Macchl (00bEMa, KOIMYeCTBa BEIIECTBA)

MPOJAYKTOB PpEaKIMU, €CJIU OJHO M3 BEIIECTB

HMCCT IIPUMCCHU

Bouruuciienus

IIpakTuyeckue padoThI

Ne 3. PemieHue sKCriepuMEHTAIbHBIX 3a7a4 10 TEME
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«l ajiore”dnIy.

IIpakTHyeckue padoTbl 1
No 4. PenieHue sKCriepuMEHTAIIBHBIX 337124 110 TEME
«Cepa u €€ coeJUHEHHUSI.
1 IIpakTyeckue padoThI 1
Ne 2. Penienue skciepuMeHTaIbHBIX 3a7a4 110
teme «HemeTtanias»y
IIpakTHyeckue padoThl 1
Ne 6. Pemmenue skciepruMeHTaIbHBIX 3a7a4 110 TEME
«A30T, hochop 1 UX COeTUHEHUSY.
KonTpoabHasi paGora 2
O0001IeHne 5 CUCTEMAaTHU3aIH 1o TEME 1
«Hemeranney. Pemmenne 3anau B popmare EI'D
8u Tema 5. MetaJibl (21+3)u
1| Meranisbl. ITonoxenue METAJIOB B 1
[lepuonnyeckoit cCUCTEME XUMUYECKUX

snemenToB JI. M. MenngeneeBa. OcoOeHHOCTH

CTPOCHHUS  DJICKTPOHHBIX  O0OJIOYEK aTOMOB
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MCTAJIIIOB.

JdemoHcTpanumn

— o0pa3iibl METAILJIOB

OOmass  xapakTepucTuka MeTaiioB  [A-rpynisl
Ileproanueckor CHUCTEMBI XHMHUYECKUX DIIEMEHTOB.
Harpwnii Y KaJIUM: [IOJIy4YCHHUE, busnueckue
M XUMHYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX
BEILIECTB U UX COCUHEHUM.
JlemoHcTpanuu

- BzaumopnelicTBre ILEIOYHBIX U IICIOYHO3EMEIBHBIX
METAUIOB € BOXOM  (BO3MOXHO  HCIOJBb30BAHUE

BUJICOMATEPHUAITIOB)

OO6mas  xapakrepucTuka MeTauioB [IA-rpymmbl
[Ieppoguueckoil CHUCTEMBI XUMHYECKHUX DSJIEMEHTOB.
Marauii W Kanbuui:  MOJIyYEHHE, busnueckue
M XAMHUYECKHE CBOWMCTBA, IIPUMEHEHUE IPOCTHIX
BCILIECTB U UX coeaAMHEHUMN. JKECTKOCTh BObI

U CITOCOOBI €€ yCTpaHCHUS.
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XHMHUYECKHNE CBOMCTBA BAXKHEHUIIIHUX METAJIOB

(HaTpui, KaJui, KaJIbI[UN, MarHuii, aJlOMUHUHI,

IIUHK, XPOM, KEJ€30, ME/Ib) U UX COCTUHCHUM.
JlaGopaTopHbie ONBITHI

— Ka4€CTBEHHbIC PEAKIIUU HA AHUOHBI U KATUOH

aMMOHMS;

— B3aUMOJCUCTBUE THIPOKCHIA ATTFOMUHUS C

pacTBOpaMu KUCJIOT U LIEJIOYEH;

—  KAueCTBEHHbIC pPEAKIMU Ha  KATHUOHBI

MCTAJIJIOB

ATIOMUHUN: TIONy4eHHE, (PU3NYECKUE U XUMUYECKHE
CBOICTBa, MPUMEHEHHE IIPOCTOTO BEIIECTBA U €r0
coequHeHni.  AMdoTepHble  CBOHCTBa OKCHJIa
Y TUJPOKCHIA ATIOMUHUSI, THIPOKCOKOMILIEKCHI

AJIFOMHHUA.

O0001IeHne U cucreMatus3anus 1o reMe «MeTajuibl

raBHOM moarpynnel». Tect B popmate EI'D

1P

O6mue  (u3uyeckue  CBOMCTBA  METAJUIOB.
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CnaBbl  METAIOB. DIEKTPOXUMHUYECKAN  Psif
HaIIPsKEHUNA METaJIIoB.
JdemoHcTpanumn
— KoJuIeKIus «MeTalIbl U CIIaBhIY.
— B3aUMOJICHICTBHE M€ C a30THOU KHUCIOTOM

pPa3JIMYHON KOHLEHTPALUU

OOmass  XapakTepuUCTHKa  METa/VIOB  MMOOOYHBIX
noarpynn  (b-rpynn)  Ilepuomuueckoit  cucTeMbl
XUMHYECKUX 3J1eMeHTOB. Du3nuecKkue U XUMHUUECKUe
CBOMCTBAa XpoMa W ero coeauHeHud. OKCHUJIbI
u rugpokcuasl xpoma (1), xpoma (II1) u xpoma (VI).
XpoMaThl U AUXPOMATHI, UX OKHCIHUTEIIbHBIC

cBoiicTBa. [lorydenre u nmpumMeHeHne xpoma.

PuU3nUeCKUEe U XUMMHUYECKUE CBOMCTBA MapraHIla U €ro
coeauHeHuid. Baxneitmue coennnenus: mapranua (I11),
mapranua (IV), mapranna (VI) u mapranua (VII).

[IepmaHranat Kajiusi, €ro OKACIUTEIbHBIE CBONCTBA.

O6mme  cmocoObl  TONYYeHHS ~ METAJUIOB.
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Meramtyprus

PacnpocTpaHeHHE XUMUYESCKHUX SIEMEHTOB-METAJJIOB

B 3eMHOU Kope. Pu3nuecknue U XUMHUUYECKUE CBOMCTBA

xKenesa | ero coenuHeHHWH. OKCHUIBI, THUIPOKCHIIBI
ucomun xkeneza (II) wmoxenesza (III). Ilomyuenue

" IIPUMCHCHUC KCJIC3a U €TO CIIJIABOB.

Menp: mnonyuyeHue, ¢GU3MYECKUE W XUMHUYECKHUE
CBOICTBA, MPUMEHEHHE MPOCTOrO BEIIECTBA U €T0
COE€IMHEHUN.

[MuHk: monydeHuwe, (UMYECKHE U XUMHUYECKHE
CBOMCTBA, IMPUMEHEHHE IIPOCTOrO BEIIECTBA M €rO0
coeuHeHNN. AM(OTEpHBIC CBOMCTBA OKCHIA

Y TUIPOKCHJIA IMHKA, TUIPOKCOKOMILICKCHI [IUHKA.

Koppo3us wMetawioB. CnocoObl

3allIUThI

oT

Koppo3uu. [I[puMeHenre MeTamioB B OBITY U

TCXHHKC.

Beruuciaenus

— pacd€Thl MacChl BEMIECTBA MM 00bEMA ra30B
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M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
WA 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIHH
BEIECTB; pacu€Thl MacChl (00bEMA, KOTUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3
BEIIECTB UMEET IIPUMECH,

— pacuéThl Macchl (00BEMa, KOTUYECTBA
BEIIECTBA) MPOAYKTa PEAKIIMH, €CITH OTHO U3
BEIIECTB J]JaHO B BUJIE PACTBOPA C ONPEACIEHHON

MacCOBOM J10JIei pacTBOPEHHOTO BEIIECTBA

IIpakTuyeckue padoTbl
Neo 7. Perienue 3kCniepuMEHTAIBHBIX 3a]1a4 110 TEME

«MeTtasmibl TOOOYHBIX TOATPYIIID».

O0o001eHne u cucreMaTu3anusd 1mo reme: «O0rue
cBoiicTBa MeTauioB. OOmMe CrocoObl TMOTYYCHHS

MeTtaioBy. Pabora ¢ recramu B popmare EI'D

IIpakTHyeckue padoTbl
No 3. Penrenue skcnepuMEHTAIBHBIX 33124 110

TeMe «MeTauibD».
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O0001IeHe U cucTeMaTHU3aIus 110 TeMe «MeTaIbl

no0ouHoi noarpymnmns». Tect B popmate EI'D

O0600111eHre ¥ cUcTeMaTU3alus Mo TeMe « MeTabiy. 1
TectupoBanue\Pemenue 3a1a4d B popmate EI'D
1 | 'eneTnueckas cBA3b BEIIECCTB 1
Brinonnenue ynpaxuenuii mo reme «I'enernueckas 1
CBSI3b KJIACCOB HEOPTaHUUECKUX COCTMHEHUI)
TectupoBanue\Pemienue 3aaa4u B popmate EI'D
O0o001eHue U CHUCTEMATHU3ALIUI j5(0) TEME 1
«Hewmeramnel. Metaiei». Tect B popmate EI'D
1 | KonTposbHas paboTta 2 1o teMe | KorTponwsHas padota 3 mo teme «Heopranudeckast 1
«Heopranuueckasi XuMuUs» XUMUSI»
AHanu3 KOHTPOJIBHOU pabOTHI. 1P
AHanIu3 KOHTPOJIBLHON pabOTHI. 1P
Pa3znen 3. Xumus u :xku3Hb (44\8 1)
(4+1)u . Tema 6. Xumusi v ;KM3Hb Tema 6. MeToabl NO3HAHUS B XUMMH. (10+5)u
XUMUA 4 KU3Hb
1| Pois xumMuu B 00€CIIeUeHHH YKOJIOTHYSCKOM, 1
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SHEPreTUYEeCKOM W TMHUIlEeBOM 0e30MacHOCTH,
pa3BuTud MenunuHbl. [loHsATHE O Hay4HBIX
MeTOaX MO3HaHUS BEIIECTB U XUMUUYECKUX

peaKuu.

XUMHS THIIM: OCHOBHBICE KOMIIOHCHTBI, HHIICBHIC
nobOaBku. Ponp xumum B oOecHeUeHWM NUIIEBOM
oe3zonacHoctu. KocMernueckue wu maphromMepHbIC
cpeactBa. beitoBas xumus. IlpaBuna OGe3omacHOro
WCIIOJIb30BAaHUS CPEACTB OBITOBOM XUMHH

B HOBCGHHGBHOﬁ KHN3HU.

XUMHS B CTPOUTENILCTBE. BaxkHEUIIME CTPOUTEIILHBIE
Marepuanabl  (IIEMEHT, OeTOoH). XUMUYECKOE

3arpsi3HEHUE OKPYKAIOIIEH CPEIbl U €ro MOCIEICTBUS.

[IpencraBnenust 00 OOIIMX HAYYHBIX MPUHITUIIAX
ITPOMBIIIIJICHHOTO MOJTYYEHUS BAKHEHIIINX

BCIICCTB.

HaquLIe INPpUHOMIIBI OpraHu3alliy XHUMHYCCKOI'O

MPOU3BOACTBA. [IpoMBIIIEHHBIE CTOCOOBI TOJTYYEHHS

115




BOKHEUIINX BeEIIECTB (HAa MpUMEpe IPOU3BOJICTBA

aMMUaKa, CepHOM KHCJIOTHI, METAHOIIA).

[TpoMblIIeHHbIE CIOCOOBI MOITYYEHUSI METAIIOB

U CIUIABOB.
I[TpoOnema  miepepabOTKHM  OTXOJA0B M IMMOOOYHBIX
IPOJIYKTOB. Poib XUMUU B 00eCIIeUeHU

3HepFeTquCKOﬁ 0€e30IMacCHOCTH. [IpuHIMIBE «3eaEHON

XUMUN.

YenoBek B MHUpPEC BCIICCTB W MATCPHUAJIOB!

BaKHEMIIINE CTPOUTCIILHBIC MaTCpUuailbl,

KOHCTPYKIIMOHHBIE MaTepHalbl, KPaCKU, CTEKJIO,
KepaMuKa, MaTepuaibl JUIsl  AJICKTPOHUKH,
HaHOMAaTepHUajbl, OpPraHUYECKHUE U MUHEPATbHbBIC

yIOOpEeHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE  MAaTepHalbl,
KpPaCKH, CTEKIIO, KEPaMHUKa.

Matepuanbl Jig YJIEKTPOHUKHU. HanoTexHooruu

XuMHUsSI B CEIbCKOM  Xo3siicTBe.  OpraHuyeckue
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Y MUHEpaJIbHbIE yI00pEHUSI.
1| Xumuss ©W 3I0pOBbE  UENOBEKa: IMpaBuUia 1
UCITOJIb30BAHUS  JIEKAPCTBEHHBIX  IPEINAapaToB;
IIpaBuIa 6e30macHoOro WCIIOJIb30BaHUs
npenapaToB OBITOBOM XMMHH B TTIOBCEIHEBHOM
KU3HU
[Moaroroska k k\p B popmare EI'D (yacth 1) 1P
[MoaroroBka k k\p B popmare EI'D (yacth 2) 1P
1P | UToroBast KoHTpoOIbHAs paboTa Hroropas kouTtponwsHas padota B popmare EI'D 1P
Hrorosas koHTposibHast padota B hopmate EI'D 1P
AHaM3 UTOTOBOM KOHTPOJIBHON pabOThHI 1P
1 u B Hexe10, Bcero 35 u, 3 4 B Henea1o, Bcero 105 y,
U3 HUX 3 4 — pe3epBHOE BpeMsi u3 Hux 10 u
— pe3epBHOE Bpems
YpoBeHb 0OyueHus [IpakTueckue paboOThI KonTtpoabsHbIE pabOTHI
ba3zoBbrit 3 3
VYraybneHHbIH 8 5
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